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Pabouast mporpamma cocraBieHa Ha ocHoBe GI'OC BO mo cnemmnamsHocTn 15.05.01
ITPOEKTIIPOBAHIIE TEXHOJIOI'HYECKIIX MAIINH 11 KOMIUIEKCOB (mpnkas
Miusno6paayki Poccrn ot 28.10.2016 1. Ne 1343)

PaGoyas nporpamma pacemotpena 0a006peHa Ha 3aceaHnH Kade/1phbi IpoexTuposanus
H IKCILTYaTalHH METJLTY PrHYECKHX MalHH H 060py 10BaHHS
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JIncraktyaanzanuupadodeinporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
yueOHOM TroJly Ha 3aceganuu kagenpsl [IpoeKTHpoBaHUS U IKCILTyaTaIl[H METAJUTYPTrUIeCKIX

[Iporokom or 20 1. Ne

3aB. kadenpoii AT. fopt{yHOB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojiy Ha 3aceqaHuu Kageapsl [IpOCKTUPOBAHUS U IKCILTYaTAllMH METALTYPTHISCKUX

[Iporoxom oT 20 1. Ne

3aB. kadenpoit AT. fopquOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roJly Ha 3aceqaHuu Kageapsl [IpoeKTUPOBAHUS M IKCIUTYaTallud METAJLTYPTHUSCKUX

[IpoTokomor 20 . Ne

3aB. kadenpoi AT. fopquOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM roay Ha 3aceqanuu Kadeapsl [IpoekTupoBaHUS U KCIUTyaTaIllud METAJLTYPTHUECKHIX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.I'. KopuyHOB

Paboyas nmporpamma nepecMoTpeHa, o0cykaeHa U ogo0peHa ais peanm3aiuu B 2025 - 2026
yueOHOM roay Ha 3acenannu Kadeapsl [IpoeKkTHpOBaHHS M SKCILTyaTallMy METaLTypTUIeCKAX

[Ipotokom ot 20 . Ne

3aB. xadenpoit AlT. ﬁ)p‘lyHOB

Paboyas nporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaruu B 2026 - 2027
yueOHOM roay Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHMS U SKCIUTYaTalliy METALTYPTHIECKUX

IIpoTokomor 20 1. Ne

3aB. xadenpoit AlT. ﬁ)p‘lyHOB




1 emocBOEHUSI T CHMTLTUHBI(MOTYJIA)

HensiMrocBoeHUs TUCIUIUIMHBIKO00PYI0BAHUEUTEXHOJIOTUSIBOCCTAHOBJICHUS ICTAlIeMa
LTUH»SIBIISIOTCSL:

-(OpMUPOBAHKUEYCTYICHTOB3HAHUIMBOOJIACTUBOCCTAHOBIICHUS ICTAIICHMAIITH;

-BJIAJICHUEMETOIaMUBOCCTAHOBJICHHU S IeTaJICHMAIITIH.

-OBIIAICThI0OCTATOYHBIMYPOBHEMOOIIIETIPO (PeCCHOHATLHBIXUTTPO (HECCHOHATLHBIXKOMIIET
ennuiiBcooTBeTcTBUUCTpeOOBaHUAMUD I OCBOnocnenuansuoct15.05.01. «IIpoexktupoBanuere
XHOJIOTMYECKUXMAIIMHUKOMIUIEKCOBY, crierinanu3anuu«l [poekTupoBanreMeTauryprudecKuxma
IITUHUKOMILIIEKCOB.

2MecToaucuMIJIMHBI(MOAYJI51)BCTPYKTYpeoOpa3oBaTe/ibHOMIIPOrpaMMbl

JucuumnnaaO60pya0BaHUEUTEXHOJIOT MSIBOCCTAHOBIICHU S IeTaJIeiMallIMHBXOAUTBBapra
TUBHYIOYACThY4eOHOTOTIIIaHA00pa30BaTEILHOUTTPOTPAMMBI.

JU1au3y4e U IM CUUTUTMHBIHE0 0 X0 TUMbI3HAHUSI(YMEHU S, BIIaICHUS ), c(POPMUPOBAHHBIEBD
€3yJIbTaTeNU3y4ECHUSA TUCIIUTUINH/TIPAKTUK:

Heranumarux

MaremaTuka

®dusuka

TeopeTnueckasiMexaHHKa

ConpoTuBieHNEMATEPUATIOB

TeXHOMOTUSKOHCTPYKIIMOHHBIXMATEPUATIOB

OCHOBBITTPOEKTUPOBAHUSIMEXaHNUECKOT0000PYA0BAHUS

3uanusA(yMeHUsI,BIaACHHS ), [IOTy4YECHHBICTIPUHU3Yd CHU M TAHHO U TU CIUTTUHBIO Y Iy THE00X0
VMBI UTSIU3YdCHUS AU CUUTUTNH/TIPAKTHK:

OCHOBBITEOPUUIUIACTUYHOCTUUPA3PYILICHUS

BoccranoBnennemMeTayprudeckoroo0opy1oBaHus

[ToaroroBkak3amuTEU3aIUTABBITYCKHOMKBATN (DUKAITHOHHOUPAOOTHI

3Komnerennunoody4vauerocsi,opMmupyemMmbieBpe3yibTaTE0CBOCHUS

AUCUUIIMHBI(MOLYJISI ) MILJIAHUPYEeMbIePe3yJIbTaTbl00yYeH I

BpesynbraTteocBoeHUS AU CHUIUTUHBI( MO TYI1s1 ) «O00py10BaHUEUTEXHOJIOT USIBOCCTAHOBIIE
HUsAeTaleHMaIIMH»00yJaloNIHICS 10 KeH001a1aThClIe 1Y O IIMMUKOMITETEH UMK

CtpyKTypHBIU [TnanupyeMbIepe3yIbTaThlO0ydCHUS
JJIEMEHT
KOMITIETEHITNH

[TK-12 criocoGHOCTHIO 00€eciedrBaTh MOJEIMPOBAHNE MAIIMH, JIEKTPOIIPUBOIOB,
TUAPOTIPUBOIOB, CPEICTB THAPOITHEBMOABTOMATHKH, CUCTEM, PA3IMYHBIX KOMILIEKCOB,
MIPOLIECCOB, 00OPYAOBAHMS U TEXHUYECKHX 0OBEKTOB U TEXHOJIOTUYECKUX MPOLIECCOB C
WCIOJIb30BAHMEM CTaHJAPTHBIX [MAKETOB U CPEJCTB aBTOMATU3HUPOBAHHOTO MTPOEKTUPOBAHUS,
MIPOBOJUTH SKCIIEPUMEHTHI IO 3aJJAaHHBIM METOIMKaM ¢ 00pabOTKOM U aHAIM30M PE3yIbTaTOB

3HaTh - TEXHUKO-IKOHOMUYECKHE OCHOBBI BEIOOPA METOIOB M TEXHOJIOT Uil
BOCCTAHOBIICHHUS U M3TOTOBIICHHUS JICTANIel MAIINH U MOBBIIICHHS
M3HOCOCTOMKOCTH JieTaieii 000pyI0BaHHUS;

- TPHUHIMITBI KCIIOJIb30BaHHS MaTEPHAIIOB, 00SCIICUMBAIOIINX
JOCTH)KEHHUS] MAKCUMAITbHON M3HOCOCTOMKOCTH MPH PA3TMYHBIX BUIAX
W3HALIMBAHUS;

- OCHOBHbIC TPeOOBaHUS HOPMATHBHO-TEXHHYECKON TOKYMEHTAIIUH HA
BOCCTAHOBJICHHE, U3TOTOBJICHHE M YIPOYHEHHE JICTANICH U Y3II0B




YMmeTn

- BEIOMpATh COBPEMEHHBIE MAJIOOTXO/IHBIE, SHEprocOeperaromme u
9KOJIOTUYECKU YHCThIE MAITMHOCTPOUTEIBHBIE TEXHOJIOTHH JUIs
BOCCTAHOBJICHHSI U U3TOTOBJICHHUS JIeTaJICH MAIIHH;

- BEIOMpATh HEOOX0IMMOE 000PYAOBAaHUE, HHCTPYMEHT U OCHACTKY;
OTIPENIENATh M 00ECIEYNBATh TEXHOJIOTUYHOCTD JIeTaleld IPU X
BOCCTAQHOBJICHHH ¥ U3TOTOBJICHUH,

- IPOBOJINTH TEXHUKO-?KOHOMHUYECKHIA aHAIIN3 BEIOPAaHHOW TEXHOJIOTHU
BOCCTAHOBJICHHS U M3TOTOBJICHUS JICTANICH MAIIHH;

- COCTaBJIATHTEXHOJOTHMUYECKYIOJJOKYMEHTAITUIO

Bnazets

- MHKEHEpHOW TePMHHOJIOTHEH B 00JaCTH MPOU3BOCTBA

- HaBBbIKaMH Pa3pabOTKU TEXHOJIOTUYECKUX KapT MPOLIECCOB
HU3TrOTOBJICHUS, BOCCTAHOBJICHUS U ITOBBIIIICHU A M3HOCOCTOMKOCTH HGT&J’[GI\/JI;
- IPaKTUYCCKNMHU HABbIKAMU COCTABJICHU A HpOGKTHOﬁ M TEXHUYECKOH
JOKYMEHTAL1K;

- IPaKTHYCCKMMU HABbIKaAMHU ITPOBEPKU COOTBETCTBUA paspa60TaHH0r0
TEXHOJIOTMYECKOr0 Mpolecca TpeOOBAHUAM CTaHIaPTOB, TEXHUYECKUM
YCJIO-BUSAM U APYIT'UM HOPMATUBHBIM JOKYMCHTaAM




4.CTpykTypa,00béMuCOepKAHHE U CHUTITIHHBI(MOYJIA)
OOmasTpya0eMKOCTbIUCIUILTMHBICOCTABISACT 7 3a4€ THRIXE IUHHUI2 5 2aKa /1. 9aCOB, BTOMUHCIIE:

—KOHTaKTHasipaboTa—142,1akan.4acos:
—aynutopHasi—|38akaj.4acos;
—BHeayAuTopHas—4,lakaa.yacoB
—caMoCTOosITeNIbHasspaboTa—74,2aKa. 4acos;
—TOATrOTOBKAKIK3aMeHy—35,7aKka 1. yaca

q)OpMaaTTGCTaIII/II/I-SaLIeT,BKBaMeH

Paznen/Tema
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1.MexannueckasoOpaboTka

1.1BBenenue
BBeneHneBKypcoO0py10BaHHEUTEXHOJIOTHSBOCCTAHOBIICHU A e TaieMatnH. Kp
aTKUHMCTOPUY €CKUI0030pPa3BUTHAMA-IINHOCTPOCHUSINPEMOHTATPAHCIIOPTHBIX
UTPaAHCIIOPTHO-TEXHOJIOT MY ECKMXMAIIMHUO00py1oBaHKs. OCHOBHBIE3aJauNH3Y
YaeMOW AN CLIUTUTHHBI.
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TexymuiKoHTpONIbY
CIIEBAaEMOCTH.

MK
-12

1.2ToyHOCTBPMEXaHNYECKOHOOPaOOTKUUMETO IbICCO0ECTICU CHHUSL.
OCHOBHBICOHATHSUOTIP €ACTIEHISI. A HATM3TaPaMETPOBTOUHOCTUMEXaHIUECKOI
00pabOTKUMETOZOMMATEMATHY €CKOWCTaTHCTHKH. ba3bIMIOrpenHoCTbyCTaHOBK
n3arotoBok.Bei0op6a3.IlepecuerpazMepoBuionycKoBIprucMene6as. dakTopsl,B
JIUSFOIIMEHATOYHOCThMEXaHHUeCKOH00paboTkH. OnpeieIeHHeCyMMapHOIIorpe
LTHOCTUMEXaHUIECKOI00paOoTKH. [Ty TUTIOBBIIIICHUATOYHOCTUMEXaHUY ECKOHO0
pabotku

4/

(o]

3ak
pen
JIeH
ne
po
nne
HHO
o
Mar
epu
ana,
BBIIT
OJTH
eHn

npa
KTH
4ec
KUX

pab

[paktuueckaspadboT
aNel «MccnenoBanue
TOYHOCTHOOPAOOTKH
3ar0TOBOKMETOIOMM
aTeMaTU4YECKONCTATH
CTHKH»

MK
-12




3ax

pen

JIeH

ue

upo | [TpakTudeckaspadoT

nne | aNe2«lccnenoBanue
1.3KauecTBONOBepXHOCTHIETAJIEIMALIIMTHU3aT OTOBOK o| [HHO BIMSHHHUAYIPyroiaed
OCHOBHBICTIOHS THANOTIP €/Ie eHNS. BIUsiHMeKauec TBaOBEpXHOCTUHAIKCILTYaTa 4|4 TO [opMawmmreTaHATO |
[IMOHHBIECBOMCTBa IeTaIeH. DaKTOPBI, BIUAIOIUEHAKAYECTBOMOBEpXHOCTH. MeTo| |6 g |7 Mar | YHOCTheeoOPabOTKU 12
JIBI3MEPEHUSMOIICHKMKAYEeCTBAMOBEP XHOCTH. TEXHOIOTNYECKHEMETOIbI, TOBBI | [epn ».
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Urorozacemectp 178 3a4€T
8 12/]3

2.TIpoeKTHPOBaHUEUBOCCTAHOBIICHUE IETAICHMATIIH
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2.10CHOBBITIPOCK TUPOBAHUS TEXHOIOTUYECKUXITPOI[ECCOBMEXaHUYECKOH00pabo HHO | [TpakTryeckaspador
TKU. ro |aNe3«HccnenoBanue
OCHOBHBICTIOHATHANTION 0% eHMSL. OCHOBHBICI TANBITPOSKTUP OBAHUATEXHOJIOT Y 1 |4 Mar | Texuomnormueckoron
€CKHXIIPOLIECCOBMEXaHNUECKOH00PadOoTKH. JJOKyMEHTHPOBAHHUETEXHOIOI MUECK 6/|ol €P¥ | poneccamexanmeck |-
orormporecca.[IpoekTHpOBaHHETEXHOIOr HUECKMXMpotieccoB. Ficxonubieanubie |68 6| |21 01100pabOTKN3aroTOB 12
JUTSITIPOEKTUP OBAHUSIMMETOIBITEXHOIOT UM, IPHM EHSIEMBICTIPUPEMOHTE(BOCCTAHO 1 éBLIl'[ OK»
BiieHuH )aeTasieid. Oco0eHHOCTHPa3paOOTKUTEXH OO MY ECKUXITPOLIECCOBPEMOHT oitH | TekyuiKoHTPOIbY
a(BoccTaHOBIIEHUS )eTasel. BeiooppalroHaabHOrocrnocodapeMoHTa(BOCCTaHOB €HH | CIeBaeMOCTH(TECTUP
JICHHUS). e OBaHUE)

npa

KTH

qec

KHX

pab

oT




3ak
pen
JICH
ne
npo
wnne
o HHO
2.2TexHONOrHueCKEeMEeTOIbIPEMOHTA(BOCCTAaHOBIICH U ) e TalIeH o
KnaccudukanumsmeronoBpeMOoHTa(BOCCTaHOBIICHHU )fieTaliell. PeMoHTIeTaneiime MaT
ToJAaMUMEXaHHIeCcKoHo0padoTku. [ [puMeHeH PP EMOHTECBAPKUUHATUIABKH. 114 .
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500pa3oBaTe/IbHBIETEXHOJIOT UM

Jnsipeanu3anuuIpeyCMOTPEHHBIXBUAOBYYeOHOMPaOOThIBKauecTBEOOPA30BaTEILHBIXTE
XHOJIOTUHBITPETIOIaBAaHUH IUCIMIUTHHBI«O00p Y10 BAHUEUTEXHOJIOT HSIBOCCTAHOBIICHU I IeTalIeiiMa
LIMH»UCI0JIb3YIOTCATPAIUIUOHHASIMMOAY/IbHO-KOMIIETEHTHOCTHAs TEXHOJIOT nK. Bripouieccenzyu
SHHSTUCIIUTIITMHBIMCIIONB3YIOTCANH (DOPMAITMOHHBICTEXHOJIOT M, KOTOPBIE(OPMHUPYIOTHPA3BHBA
I0TIPO(ECCHOHATLHBICHABBIKHU. Y U€OHBIMITIIAHOMIISIO CBOCHU S U CLUTUIMHBITIPETyCMOTPEHO 3 6ua
COBUHTEPAKTUBHBIX3AHITUI.

JIeKIMUTIPOXOAATBTPAIUIIHOHHO (hopMe, BpopmenHpopmanmonHasuiekuus. [ Ipunposeae
HUWJIEKIMH0C000EBHUMaHUEYIEIAETCAB3aUMO CBA3UPACCMAaTPHUBAEMbIXTEMUBOIIPOCOBCICICTBY
romumul OCTamu.[loHO€OBIaIeHHETPEOOBAHUSMH IAHHBIXT OCTOBHEO0OX0IMMOOYIETCTYACHTA
MITPUUXTATTBHEUIIIEHCaMOCTOS TETLHOMITPAKTHYECKOMIEI TEIbHOCTUHACAMBIXPa3HOOOPa3HBIXIIPE
ONPUATUAXMAILIMHOCTPOUTENbHOMMMETAUTYPIr HU€CKOUNOTPACIIH.

[IpakTHyeckne3aHsATHUAIPOBOAITCIBUHTEPAKTUBHOMpopMeB 1 cemecTpe(244. )UBOBTOpOMC
emectpe(124.).BpamkaxunrepakTuBHOr0oOydeHUsIIpUMeHsitoTcs | T-MeToapI(McIoib30BaHUECET
€BBIXMYJbTUMEANHHBIXY4€OHUKOBPa3pabOTUNKOBIIPOTPAMMHOT000€CTIEUEHU ST, ATEKTPOHHBIX00D
a30BaTeNbHBIXPECYPCOBNOJaHHO WA CIMILIINHE). [ [pUnpoBeIeHUUTTPAKTHYECKUX3AHATUHHCIIONb3
yIoTcsApaboTaBKOMaH1enMeTO, 161l T,BI0CTaTOUHOMOOBEMENCTIONB3YIOTCSIMMEIONIAECIMO,1eTH,00
Ppa3LbIMAIEMEHTHIPA3IMYHOT0000py 10BaHU S, INIAKaThL, (poTorpaduurpasznaTounsieMarepuansl.[1
PaKTUYECKHE3aHATUAIOCBSIIIEHBIOCBOCHUIOKOHKPETHBIXYMEHUTHABBIKOBITPEIIOJIaraeMbIX IaH
HOWIUCIUIIIINHOM.

CamocTrosarenbHaspaboTacTyIeHTOBHANpaBIeHaHA3aKPETJIEHUETEOPpETHUECKOTrOMaTepra
J1a,13J10KEHHOTOTIPENoJaBaTesIeM, HaIpopabOTKyTeM,0TBEIEHHBIXHACAMOCTOSI TEIbHOCU3yUEHHE,
HaIOArOTOBKYKIIPAKTUYECKAM3aHATHAM, 10 JTOTOBKYK3a4€TYIIO IUCLIUIUINHE.

6Y4eOHO-MeTOAMUYECKOE00eCTIeYeHNEeCAMOCTOATENbHONPAOOTHIO0OYYaI0IIUXCS
[IpencraBneHoBOprIOKEHUH | .

70ueH0YHbIeCPeICTBANIANPOBEACHUSITTPOMEKYTOUHOHATTECTAIUU
[IpencraBieHbIBIPUITIOKECHUNZ.

8YueOHO-MeTOAMUYECKOEUNHPOPMALIMOHHOe00eCTIedeHr e U C U IITIMHBI(MOLYJIs1)

a)OcHOBHaslIMTEpaTypa:

a)OCHOBHasIUTEpaTypa:

1. KynukoBa,E.B.TexunueckasMmexanukanaeranumanivi: yaeonoenocoodue/E.B. Kyniukos
a,M.B.Aunpocenko;MI'TY .-Marautoropck:MI'TY,2017.-13nekrpon.ont.auck(CD-ROM).-UR
L:https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/11
34653/2934.pdf&view=true(matao6bparenuns:01.10.2019).-Makpoo6beKT.-TeKCT:2IeKTPOHHBII.

2.Muxaitnuueis,C.B.BoccranoBneHnenynpounenueietaneiimammt: yaeonoenocooune/C.
B.Muxaiinuusia, M. A.Illexmees,A.B. flpocnaBues;MI TY .-Marautoropck:[MI'TVY],2017.-179c¢.:
WL, Tal.,cXxeMbl, auarp.,rpad.,ackussl,uept.-URL :https://magtu.informsystema.ru/uploader/fileU
pload?name=3284.pdf&show=dcatalogues/1/1137415/3284.pdf&view=true(nataoopamenns:01.
10.2019).-Maxkpoo6bekT.-Tekct:anekrponnsiii.-I SBN978-5-9967-0932-8.

0)/lono/IHUTEIbHASIIMTEPATYPA:


https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137415/3284.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3284.pdf&show=dcatalogues/1/1137415/3284.pdf&view=true

1.XKupkun, }0.B.HanexxHocThMeTaILTyprudeckuxmarut  yaeonoenocooue/t0. B. X Kupkun
;MI'TY.-[2-eu3n.,moarot.moned.u3n.2016r.].-Marautoropck: MI'TY,2018.- 1anekTpoHs.ont. quck(
CD-ROM).-URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=d
catalogues/1/1514337/3517.pdf&view=true(nataoopamienus:01.10.2019).-MakpooObekT.-TekcT
:2JIEKTPOHHBIN.

2.Muponenkos, E.1.CucreMbicMa3blBaHUSMETALITYPrHYSCKUXMAIIIHH | ydeOHOerocooue/
E.1.Muponenkos,O.B. XKupkuu;MI'TY.-Maruuroropck,2012.-96¢. wmi.,cxembl, Tadi.-URL:https
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1. AytuTO pHs IUTSIIEKIIUOHHBIX3aHATHIA : MY I TUME AN HBIECPEICTBAXpaHEH U, IEpeTaun i
MIPEIOCTABICHUSUH(DOPMALIHH.
2.Y4eOHbleayqUTOPUNIITIPOBEACHUSATIPAKTHIECKUX3aHA T, T YO BEIXUMHTUBUTYaITh
HBIXKOHCYJbTAIUN, TEKYIIETOKOHTPOJIIUITPOMEKYTOUHOHATTECTAIIH : IEPCOHATIbHBIEKOMITBIOTEP
piciakeToMMSOffice,Brixo10MBUHTEPHETHCIOCTYIIOMBIICKTPOHHYOMH(POPMAIIHOHHO -00pa30B
aTeJIbHYIOCPElyyHUBEPCUTETA
3.IlomemeHus IsIcaMoCTOSITENbHONPAOO THIOO YA IO U X CSl: TIEPCOHAIbHBIEKOMIIBIOTEPHIC
naketoMmMSOffice, KOMITAC3DV 16,Bb1x010MBHTEpHETUCIOCTYIIOMBAJICKTPOHHYIOMH(pOpMa
LIHOHHO-00pa30BaTeNIbHYIOCPEY YHUBEPCUTETA
4.TlomemeHneUIIXPaHSHUSUTIPO QHIIAKTHIECKOTO0OCT Y KUBAaHUSTy4€OHOT0000pyI0BaH!
S1:CTEIUIAXKUIIIAXPAaHEHU S yueOHOr0000pyJOBaHMSL.
MkaderansaxpaneHus yaue0HO-METOAMUECKONTOKYMEHTAIMH, y4UeOHOT0000pyIOBaHUANYY

€OHO-HATJIS THBIXITOCOOUH.

IIpunoxenue 1

6 YueOHO-MeTOqMYECKOE 00ecTedeHHe CAMOCTOATEILHOM padoThl 00yUaroIMXcst

Pazgen/ Tema
JUCIUIIMHBI

BujacamocrosiTeJbHOMH
padoThI

Koa-Bo
qyacoB

®opMa TeKylero KOHTPOJIA
ycIeBaeMOCTH Y MPOMEKYTOIHOi
aTTecTalu

Pa3znes 1. Mexannueckasioopa

00TKA

1.1 BBenenmue.

Pabora ¢ nexkimosHbIM

TeKkymMNKOHTPOJIbYCIIEBAEMOCTH.

HcTopuyecknii 0630p u MaTepUaIoM,
OCHOBHbIE 32124l Kypca CaMOCTOATENBHOE
«Oo6opynoBanue u M3ydeHue yaeOHou 19
TEXHOJIOTHSI JIUTEPATYPHI
BOCCTAHOBJICHHS JeTaJIeil
MAalIuH»
1.2 Tounocts | PaboTa ¢ JICKIIMOHHBIM IIpakmuueckasn paboma Nel
MeXaHH4eCKoil 006paboTKH | naTepuanoM, «MccnenoBanne TOYHOCTH
M METO/IbI €¢ 00ECHeUCHHS | ca\iocTosTETbHOE 17 00pabOoTKH 3arOTOBOK METOIO0M
H3ydeHne yueGHoit MaTeMaTHYeCKOW CTaTHCTHUKI
JTUTEPATYphI TeKylHnINKOHTPOIbYCIIEBAEMOCTH
(TecTupoBaHmE)
1.3 KauyecTrBo nmosepxnoctu | Pabora ¢ JICKIIHOHHBIM Ipaxmuueckas paboma No2
AeTajien MAIIUH H | MaTepuanom, «HccnenoBanue BIUSHUS yIPYron
3aroToBOK CaMOCTOSITENBHOE 17 nedopmanyu AeTaid Ha TOYHOCTh
H3ydeHne y4eOHoit ee 00paboTKM.
JIATEPaTypHI TekyluHKOHTPOIbYCIIEBAEMOCTH
(TecTupoBaHHE)
IIpoMeKyTOYHBIKOHTPOJIb
Hroronopaszaeny 1 53

(3auer)

Pasnean 2. IlpoekTnpoBaHue W BOCCTAHOBJICHHE 1eTaJIeil MallliH
2.1 OcHoBBI Pabora ¢ IeKIHOHHBIM IIpaxmuueckas paboma Ne3
IMPOCKTUPOBAHUA MaTepHalioM, «HccnenoBanue
TEXHOJIOTHIECKHUX CaMOCTOSTEIbHOE TEXHOJIOTMYECKOI0 Ipolecca

NMPOLECCOB MeXaHNYeCKO
00padoTKu.

u3y4yeHre yueOHoil
JIUTEPATYPBI

10,6

MeXaHHUYEeCKoi 00paboTKH
3ar0TOBOK.
TeKkylUMNKOHTPOJIbYCIIEBAEMOCTH

(TectupoBaHue)




. ®DopMa TeKylIero KOHTPOJIst
Pazpnen/ Tema BuacamocrositesabHoii | Kos-Bo P yi P .
YCIEeBAeMOCTH ¥ MPOMEKYTOTHOI
TUCIUTLTHHBI patoThI 4acoB
aTTecTAluN
2.2 Texnosornueckune | Pabora c 1eKIIMOHHBIM TeKylUNKOHTPOJIbYCIIEBAEMOCTH
METO/BI PEMOHTA | MaTepuaom, (TecTupoBaHue)
(BOCCTAHOBJIEHHUS) AETANCH | o\ iooroaTenbHOE 10,6
u3y4YeHre yueOHoi
JUTEPaTypPhI
Hroronopaszneny 2 21,2 N TOoroBuliikOHTPOJIbL (JK3aMEH)
74,2 3auer (1 cemectp)
Hroromogucuuninae
Ik3ameH (2 cemecTp)

OneHoYHBIE CpeACTBAa JUISL TEKYIIET0 KOHTPOJS YCHEBAEeMOCTH, MPOMEXYTOYHON
aTTeCTaluu 110 uToraM OCBOCHUSA JUCILUIIJINHBI:

CamocrosiTejibHasi padoTa B Xo/e ayJAMTOPHBIX 3aHSATHH TIpeaoiaraeT: U3y4eHHe H
MMOBTOPEHUE TEOPETUYECKOTO MaTepuajia 1o TeMaM JIeKIUH (10 KOHCHEKTaM H y4eOHOM
JIUTEPpATypC, MCTOANYCCKUM yKaSaHI/IHM), PEHICHUC 3a4a4, BBINIOJTHCHUC HHANBUAYAJIbHBIX pa60T.

CamocTosiTeIbHAsi paboTa Mo KOHTPOJIEM MNpenoAaBaTelisi MPEnoaraeT MmoJAroToOBKY
KOHCIICKTOB W BBIIIOJIHCHUEC HeO6XO)II/IMBIX pacue€ToB MO pasaciaM AUCHUINIMHBI, PEHICHUC U
MpOBEpKa MperoaBaTesieM padboT, paboTa ¢ METOMYECKON JIUTEPATyPOH.

BHeayauTopHasi caMocTosITeJIbHAasi pa6oTa CTYAE€HTOB IpEANojaraeT IMOJTOTOBKY K
IMPAKTUYCCKUM 3aHATHAM, U3YUCHHUC HeO6X0)II/IMBIX pa3aciioB B KOHCIICKTAax, y'—Ie6HI)IX IOCOOMIX
U METOJMYECKUX YKa3aHWAX; pabdoTa CO CIPABOYHOW JIMTEPaTypoOH, HCIIPABJIICHHE ONIMOOK,
3aMe4aHui; paboTy C KOMIIBIOTEPHBIMU MMAKETAMH H DJICKTPOHHBIMH ydeOHUKAMH Pa3paOd0TINKOB
MIPOTPAMMHOTO 00eCTICUEHHS 110 TUCIIHILTHHE.

Ilo nanHoOl MUCHHMNJIMHE NMPeIyCMOTPEHbI Pa3jMYHble BHAbI KOHTPOJISI Pe3yabTaToB
00yuYeHusi:meKywutl KOHTPOJb (TIpOBEpKa BBIMOJHEHUS 3adaHUii M paboTel ¢ ydeOHOH
JUTEPATYpOit), nepuodureckuii KOHTPOIb 10 KaXKJIOW TeMe AUCIUTUINHBI, IIPAKTHYECKUE paboThI,
UmMo2o6wlii KOHTPOJIb B BUJIC 3a4eTa U SK3aMEHa.

Ilpumepnuie ayoumopnwvie konmpoJvhnuie pavomot (AKP):
IIpumep 4. [IpaBka

Banbl, ocn, MeTaJUIOKOHCTPYKIIMH, UMemue aehopMmaluu M3ruda, I0IBEpraroTcs
MpaBKe Ha Mpeccax, YeKaHKOW, HarpEBOM.

Baunbl, ocu nuamerpom 10 50 MM mipaBsT yekaHKOW. OIuH KOHEIl Bajla 3aKpeIuIsieTCs, a Mo/
MECTO n3ruda yCTaHaBJIMBAECTCS MeaHas IOJICTaBKa.
3aTeMIIOMECTYBBIITYKIOCTUHAHOCITCAYIaPIIIOCXEMEPUC.

Puc. Cxemauexanxusana

HarpeBoM BO3MOXHa mpaBKa BajoB OosblIOro auamerpa. B 3Tom ciydae Ban
0OKJIa/IpIBa€TCsl MOKPBIMH JIUCTaMHU acOecTa clieBa U ClpaBa OT MecTa W3rubda M MPOU3BOAUTCS
HarpeB BBIMYKIOrO y4dactka g0 Temmepatypsl 500-600 ° C B teuenue 3-5 mun. OcCTbiBasi, Bai
BBINPSAMIISIETCSL.

B HEKOTOpBIX ciydasx JeTaiu ¢ OOJIbIIMM OTHOLICHHWEM JUTMHBI K AUaMeTpy (Hampumep,
[ITaHra OOJBIIOrO KOHyca) MOTYT IpaBUTbCS Ha TOKAPHBIX CTaHKaX MPUCHOCOOJIEHUEM,
3aKpEIJICHHBIM B CYIIIOPTE.




IIpumep 5. CummBanue

[Toa 3TMM TEpMUHOM IOHUMAETCS COEMHEHHE YacTel 1eTall Pa3IMUHbIMU YJIEMEHTAMU.
OTUM CIIOCOO0M BOCCTaHABIMBAIOTCSA MPOYHOCTHBIE CBOWCTBA KOPITYCHBIX JETajeid, B KOTOPHIX
Pa3BUJINCH TPELIUHBI.
Cy1iecTByeT HECKOJIBKO peaiu3alliii JaHHOTO criocooa.

OmuH u3 HUX — coequHeHue IulaHkamu (puc. 1). Ilo o0Ge CTOpPOHBI OT TpEeUIUHbI
MIPOCBEPIMBAIOTCS OTBEPCTHS HA PACCTOSIHUM ““@”, B KOTOPBIE BCTABIISIOTCS INTH(TEHI.

AN N
P P

A P
¢ P

Puc. 1 — Boccmanognenue npounocmu xopnyca

W3roTtaBnuBaeTcs MIaHKa ¢ OTBEPCTHIMH Ha paccTosHuK D<au mpou3BOIUTCs e€ Harpes
JI0 TEMIIEPATyphl, IPU KOTOPOU PacCTOSIHUS au D MEKIy OTBEPCTHSIMH CTAHOBSTCS PaBHBIMHU.
IImanka YCTaHaBJIMBACTCA HA HITI/I(i)TBI " IIpu €€ OCTBhIBAaHUH MPOUCXOAHNT CTATMBAHNEC TPCIIUHBI.
Jlist TOTO, YTOOBI TPEIIMHA HE Pa3BHBAJIACh JajibIlle, HEOOXOIMMO 3aCBEpPIINBAThH €€ KOHIIBI.

Hpyroit cmocod — coenuHenne TpeOEHKkamu. [lo 00e CTOpPOHBI OT TPEUIUHBI
BBICBEpIUBACTCA psil oTBepcTHid 1 (puc. 2).

G .

7
= i

F

Puc. 2 — Cwuusanue mpewun

B a1tu otBepctus 3abuBaercs rpebEHKA U3 XPOMOHMKeNEeBOM ctanu. [lyis moBbIIeHUS
MIPOYHOCTH COEAMHEHHUS CIPaBa U CJIeBa OT I'PeOEHKH MO TPEIIMHE BHICBEPIUBAIOTCS OTBEPCTHS, B
KOTOpble 3a0MBarOTCs KOHWYeckue MWTUGTHL. s repMeTu3aluu TpelldHA 3aJeNIbIBAeTCs
TePMETUKOM.

IIpumep 6. Baabl u ocu
B npouecce akcruryatanuy BO3MOKHO TOSIBICHHE CIIETYIOUINX Je(PEKTOB:
- I3MEHEHUE JUaMEeTPOB U (JOPMBI LIEEK;
- TPEIIMHBI, 38 JPHI;
- U3rud U CKpy4YHBaHUE;
- CMSITHE M BBIKpAIIMBaHUE PA00OYHX MOBEPXHOCTEH ITIOHOYHBIX KAHABOK U [ILTUIIEB;
- pa3pylieHue pe3n0;
- U3JIOM.
Beibop crmoco®a BOCCTaHOBIICHUS MM 3aMEHa MOBPEKIACHHON JETald ONpENeNseTcs
IKOHOMUYECKOW (PHEKTHBHOCTHIO MITH HEOOXOJMMOM 1eNIeCO00pa3HOCTHIO.
JInsi BOCCTaHOBIICHUSI TIOBEPXHOCTEH, KOHTAKTUPYIOMIUX C TOIIIMITHUKOM CKOJIbKEHHS,
UCTIOJIB3YIOT CIIETYIOLIHE CIIOCOOBI:
- 06pa0oTKa JI0 CIIEYIOIIEr0o pEMOHTHOTO pa3Mepa;



- HaHECEHHWE IOBEPXHOCTHOTO CJIOSI METayla OJHUM M3 CIIOCO00B, M MOCIEAYIOIas
00paboTKa 0 HOMHHAJIBHOTO pa3Mepa.
[ToBpexxa€HHBIC MIMTOHOYHBIC KAHABKHU 3aTUIABJISIOT U IMOCIEIYIOMUM (Hpe3epOBaHUEM MO/
yraom 90° wiu 135° BBITIOJIHSIOT HOBBIE.
N3Hoc 3yObeB HUIMIIEBOTO COEJMHEHUS BOCCTAHABIMBAIOT CIOCOOOM, 3aBHCSAIIMM OT
BEJTMYHMHBI H3HOCA.
[Ipu wm3noce mmna mo tommuae A0 0,5 MM MPOM3BOAAT pasgady 3yda MIIHIIEBOTO
COCIIMHEHUST XOJIOJHBIM IIIACTHYECKUM JAe(POpMHUpOBAHUEM HA THIPABIMYECKOM IIpecce C
MMOMOIIIBIO IIUTMIIEHAKATHOM roI0BKH (puc. 1,a) .

; 6
Puc 1 — Boccmanogénenue usHoweHHbIX Wauyes
[Ipu u3noce 0,5-1,2 MM 0 HapyKHOMY JUaMETPy HA FOJIOBKY HUIMIA HATUIABJISIIOT BAJIUK
Metamia (puc.l, 6) U OCaXUBAIOT HA THUAPABIMYECKOM IIPECCEe C MOMOIIBIO NUTUIICHAKATHON
TOJIOBKHU.
[Ipu u3Hoce Oosiee 1,2 MM OOKOBBIE TOBEPXHOCTH IILJIUIOB HAIUIABJISIOT U MOJBEPraroT
MEXaHUYEeCKO 00paboTKe.

Ilpumepnwie unousudyanvuvie Oomawnue 3aoanusn (H/13):

IMpumep 1. 'naBHbIE UMJINHAPBI

B skcrutyaTanuu HaxoOUTCS 3HAUUTENBHOE YHUCIO LMIMHAPOB, UMEIOMIMX B CTEHKE
KOHCTPYKTHUBHBII KOHIEHTpAaTOp B BHUAE OTBEpPCTUS s MoABOJAa paldouel KUIKOCTH.
Bo3HUKHOBEHHE TPELMH YCTAIOCTH HAYMHAETCS HAa KOHTYPaX 3TUX OTBEPCTHIL.

Ha puc. 1 mokazan nutoi nunuHAp npecca ycuiaueMm 18 MH nmpu naBnenuun paboueit
xunkoctu 24 Mlla. Hununap paspyiieH TPEUIMHONW MO OTBEPCTHIO B CTEHKE mocie 1,5 MIH.
LUKIIOB HarpyxeHuil. PacueTsl moka3anu, 4To HampsHKEHUS HA KOHTYPE OTBEPCTHS MPEBbIIIAIN
npezaen BeiHOCTMBOCTH MaTepuaia (Ct35J1).

Puc.1 — Humuuap npecca cunoit 18 MH, nasnenue padoueit sxuaxoct 24 Mlla. Tpemunsl B 30He
OTBEPCTHUS IS TIOJ[BOJIa pabouell )KUAKOCTH



B psage cinydaeB paspylieHHE LUIMHIPOB CBSI3aHO C BO3HUKHOBEHMEM U Pa3BUTHEM
YCTaJOCTHBIX TPELIUH B raJITelM JHUIIA. B KauecTBe mpumepa Ha puc. 2 MpeacTaBicHa cxema
npousomeamero B 1994 r. paspymenust ceapHokoBaHoro u3 cranu Ct 35 nununaapa cwioit 50
MH. Amnanornynas tpeuimHa Obuta oOHapyxena B 2004 r. B mmmmuape cuioir 35 MH,
MU3TOTOBJICHHOM M3 TOM € CTaJX. PaspylieHus o TakoW Ke cXeMe IPOUCXOJIUIIM paHee B
UWIMHAPAaX, M3roToBIEHHBIX U3 cranu 25 I'C. OTMeueHHbl€ BBILE pa3pyLICHUs JHMIL
MPOUCXOJWIM B  IWIMHApPaX IIPECCOB, YCTAHOBIEHHBIX B  JIMHUSAX  IIPOU3BOJCTBA
KEJIE3HOJOPOKHBIX KOJIEC.

Puc. 2 — TpenuHa B 1HUIIE CBAPHOKOBAHOTO LWIMHpa cuiioi 50 MH

Pe3ynbrathl uccneaoBanuii MaTepuana MUIMHAPOB MOKA3aIM, YTO Mpeesl BHIHOCIUBOCTH
Matepuaia B 30He aHuIa He npeBbimaer 160 Mlla, B To Bpems kak st cranedt Ct 35 u 25 I'C
npeiel BBIHOCIMBOCTH TPU MYIbCUPYIOUIEM HArpyXeHHH JO0JDKEH COCTaBIsITh HE MeHee 275
MIla. 3HauWTenbHOE CHUKEHHE Ipejesia BBIHOCIMBOCTHM MaTepHaia MPOU30ILIO 3a CYET
CUCTEeMATUYECKUX METAITyPTHYECKUX Ne(EKTOB M TEXHOJOTMYECKUX OIIMOOK, YTO U SBUJIOCH
MPUYMHON BO3HUKHOBEHUS TPELIUH B 30HE JHUILA.

B paccMOTpeHHBIX BbIIIE NpPUMEpPAaX NPUUMHY OTKa3a ONPEAEsIM KOHCTPYKLUHS U
TEXHOJIOTHUSI U3TOTOBIIEHHUS COOCTBEHHO IMIMHApA. B psie cnydaeB mpuurMHa OTKa30B CBsI3aHA C
YCIOBUSIMU COBMECTHOM pabOThI IUIUHAPA U MOTIEPEUHHBI, B KOTOPYIO OH YCTaHOBJICH.

Uepes kakaple J1Ba Tojia dKCIUTyaTaluu (0KOIo 1 MIIH. IIMKJIOB HArpYKeHHI) B TalTeNsax
(h1aHIIeB WIMHIPOB BOSHUKAIH TPEIIMHBI OOJBIION MPOTSHKEHHOCTH, PACIIOIOKEHHBIE B 30HAX
MpOJ0JIBHOM Oocu mpecca. Ha MOMEHT Hauana sKciulyaTallid MaKCHUMallbHbI€ paCTATHUBAOIINE
HaIpsDKEHUs B 3TUX 30Hax He npeBbimanu 88 Mlla, 4yTo He MOIJIO BbI3BaTh BO3HMKHOBEHUE
TPEIINH YCTaIOCTH.

Pesynbrarhl uccneqoBaHUN TOKa3aldd, 4YTO pa3pylIeHUS MPOUCXOJUIU 3a CYET
3HAYUTENILHON W HEPaBHOMEPHOU BBIPAOOTKH KOHTAKTHOW MOBEPXHOCTH apXUTPABOB, MPUYEM



MUHHUMAaJIbHBIE TITyOUHBI BEIPAOOTKH (OTIOPHBIE CTYNEHBKH) PACIOIarajich B 30HaX MPOIOJILHON
ocu npecca Ha 00enx CTopoHax InHapa. CyMMapHas IJI0I1aAb KOHTaKTa (IaHIa U apXUTpaBa
BCJIEACTBHE OOpPA30BAHUS STHX CTYIEHEK COCTaBiIAja MEHEE II0JIOBHHBI IIE€PBOHAYAIBHON
IUTOIIA M KOHTAKTa. 3HAYMTENIFHOE YBEJIMUCHHE KOHTAKTHBIX JABJICHUN Ha (iaHeln MPUBEIO K
BO3DACTAaHHIO HANpsHKEHWH B ranrend (¢uaHma A0 BEJIMYMH MNPEBBILIAIOMINX pees
BBIHOCJIMBOCTHU MaTepuaa.

IIpumep 2

Jist mpenynpexaeHus OTKa30B LUJIUHIPOB JIEWCTBYIOUIMX MPECCOB OBLIM BHITIOJHEHBI
pacyeTsl C YCTAaHOBJIICHMEM MAaKCHUMAJbHBIX HAIPSKEHUHW B 30HAX KOHIEHTpAalHH (TaiTelb
(naHIa, OTBEpCTUE B CTCHKE, FAITENh JHUIINA). 1)1 30H ¢ HETOMYCTUMO BHICOKUMH BEITMUYNHAMU
JNEUCTBYIONIUX HANpPsDKEHUN ObLIM  pa3paboTaHbl KOHCTPYKTUBHO-TEXHOJIOTHYECKUE PEIICHUS,
obecreunBaroue HeoOX0IMMOE YBEIIMUCHHUE 3a11aCOB TPOYHOCTH.

JIns  OUEeHKM W3MEHEHHMS YCIOBUW KOHTAaKTHOTO  B3aWMOJICMCTBUA B  y3Jax
HUAJTUHIP-apXUTPAB YCTAHOBJICHBI 3aBHUCHMOCTH, CBS3BIBAIOIIUME TEOMETPHIO apXUTpaBa H
IUAJUHIPA C B3aMMHBIMH CMEIIEHUSIMH W BBIPAOOTKOM WX KOHTAKTHBIX ToOBepxHOCTed. Ha
OCHOBAaHUHM HSTHUX 3aBUCHUMOCTEH pa3pabOTaHbl KOHCTPYKTHBHBIE PpEIIECHHUs, TO3BOJISIONINE
3HAYUTEIILHO YMEHBIIUTH BBIPAOOTKY COMPSHKEHHBIX IMMOBEPXHOCTEH apXUTpaBa W IMWIMHAPOB U
MPEAOTBPATUTH Pa3pPYyIICHUE KaK BHOBh MPOSKTHUPYEMBIX, TaK U JCHCTBYIOIIUX KOHCTPYKITHH.

K umcny meponpusiTHii, TpemaynpexIaloluXx OTKa3bl IMJIMHIPOB, CIEAYET OTHECTH
MOJIEPHU3AIIMIO IMJIMHIPOB, HW3TOTAaBIMBAEMBIX JIJII 3aMEHBI pa3pylieHHbIX. B KkadecTBe
npuMepa Ha puc. 1 nmokasan mwmHap cwitor 300 MH.

MopepHu3alys BbI3BaHa TEM, YTO MIJIMHJIP MEPBOHAYATLHONW KOHCTPYKIIUU Pa3PYIIHIICS
nocisie 55 000 uMKIOB HAarpyXeHuil. AHaIU3 MOJOMKHM MOKa3ajl, YTO pa3pylICHHE HA4YaJIOCh C
YCTAJIOCTHOM TPEIIMHBI B 30HE BHYTpPEeHHEH rantenu (touka A). [To pesynbpTaTam uccienoBaHui
MaKCHUMaJIbHbIE HanpsibkeHus B ’ToM Mecte aocturainu 420 Mlla. [IpumepHo Takas ke BeIMunHa
HaIpsDKEHUN TIOJIyYeHA | JTsl BHENTHEH ranTtenu muiuaapa (touka B). [loaromy st yBennueHus
JOJITOBEYHOCTH HOBOTO IIMJIMHAPA HEOOXOIMMO CHU3UTh HAIPSKEHUS, KaK BO BHYTPEHHEH, Tak U
BO BHEIIIHEW TaJTelsX.

Puc. 1 — Monepnuzanus mwmnaapa cuiioid 300 MH: a — no monepuuszanmnu. MakcumasibHbIe
HanpsoKeHUs omax = 420 MIla B Toukax A u B, 3amac mo ycranoctu n< 1; 6 — mocne
MoJiepHU3auu. B Touke A MakcuMaibHbIE HANPsHKEHUS omax= 220 MIla, B Touke B

MaKCcHUMalbHbIe HapsDKeHUs omax = 330 MIla, 3amac o ycranoctu n = 1,2.

[IpopaboTka BapraHTOB KOHCTPYKIIMU MIJIUHAPA MTOKa3ala, 4YT0, U3MEHUB KOHCTPYKITHIO
IUTyH)Kepa W yMeHbIUB ero xoa ¢ 350 mo 300 MM, MOXHO YBEIHUYUTh 0a3y BHYTpPEHHEU
rantemn ¢ 80 mo 300 mMm (puc. 11,6). DT0 cHMKaeT HANpPsOKEHUS B 2 pa3a U CYIIECTBEHHO
YBEIMYMBAET JOJITOBEYHOCTh MaTepHalia B 30HE ATOM ranTeny. BeIMOJHUTE TaKUM ke paanycoM
BHEIITHIOIO TaJTENb HEJb3s1, TaK KaK JUIsl ’TOT0 MPUIILIOCH OBl IEpeIeNIbIBATh CTAHUHY npecca. J{is
CHIDKCHHSI HANPsDKEHUN BHEIIHSS TalTelbh BBINOJNHEHA MO (opme ONTUMaIbHOW KPHUBOU C



noJHyTpeHueM cTeHkH (puc. 11,0), 4TO yMEHBIINIIO MaKCUMaJIbHbIE HampshkeHus B 1,26 pasa u
o0ecredmIo 3amnac MpoYHOCTH 10 ycranoctu N=1,2.

IIpumep 3

BoccranoBiieHre IWINMHAPOB, Pa3pyIIEHHBIX IO OTBEPCTHIO Ui HOABOAA paboueit
KHUIKOCTH (puC. 1), OCYIIECTBIAETCS C TIOMOILIbIO CHJIOBBIX OaHNIaXeW, YCTaHOBJIEHHBIX C
HATATOM BBIILIE€ U HUJKE OTBEPCTHS.

Puc.1 — Humunnp npecca cunoit 18 MH, naBnenue padoueit xxuakoctu 24 MIla. Tpemnnsl B 30He
OTBEpCTHS JJIs M0/IBOJa paboyueil KUAKOCTH

B kauectBe nmpumepa Ha puc. 2 nokazaH nuwiMHap Ha ycuiaue 10 MH npu naBnenuun 26
MITIa. ITocine 6 net sKcITyaTauy MAIWHIP OBbLT pa3pyIIeH TPEIIMHAMHE MTPOTSHKEHHOCTHIO 110 400
MM, PAaCIOJIOKEHHBIMHM IO 00pa3yrollel BbIlIe M HUXKE OTBEpCTHs. Pacdersl mokasaniu, 4ToO
HampsDKEHUsT OT pabodeid Harpy3kd Ha KOHType oTBepctusi, npocturapommue 250 Mlla,
MPEBBIIAOT Tpeaen BbiHOCTUBOCTH Matepuana (Ct. 35J1), 4To mMpUBOIUT K BO3HUKHOBEHHIO
YCTaJIOCTHBIX TPELIUH 1 HEU30€)KHOMY pa3pyIICHUIO HUINHIPOB MOCIE HECKOJIBKHUX JIET paOOTHI.

bannaxu ycraHaBiauBaloT Ha mMecte 0e3 JeMOHTaxa mpecca. bannaxu co3maioT B 30HE
OTBEPCTHSl OKPYXHBIE CKUMAIOIIUE HAMpsHKEHHUs,, KOTOpbIE IPEBBIINIAIOT PACTATUBAIOLINE
HampsDKeHUs OT BHYTPEHHEro JaBiieHusi paboueil >kuakocTt. Ilocnme 3aBapku TpemmH u
yCTaHOBKHM OaHjaxed I1ummHAp pabdotaet ¢ 1993 r. mo Hacrosmiee Bpems (2007 r1.).
JledexTockonusi, MpoOBEACHHAs METOJIaMU Hepa3pyllarollero KOHTPOJs, MoKa3aja, YTo B 30HE
OTBEPCTHS TPELINH HET.

Boccranosnenue MUIMHAPOB C TPEIIMHAMU B TanTenu AHUIIA (PUC. 3) OCYIIECTBISETCS
CBApKOM B 1IEXOBBIX YCIOBHUSAX 0€3 MpeIBAPUTEILHOTO TOJAOTpeBa U  MOCIEAYIOUIei
TepMOOOPabOTKH C MPUMEHEHHEM CHEIHATBHBIX 3JIEKTPOJIOB U TeXHOJOTHH. B muuHape cunoi
35 MH. pacnonoxeHue TPEIIUHbI MPUMEPHO COOTBETCTBOBAIO PACIOIOKECHHUIO TPEUIUHBI,
MOKa3aHHOU Ha puc. 9, HO 0e3 BbIXOJa Ha BHEIIHIOK MOBEPXHOCTHh HUIUHApA. [IpoTskeHHOCTh
TPEIIHUHBI B OKPYKHOM HaIPaBJIEHUU COCTaBIIsIa okoJio 180°, MakcuManbpHas rryOuHa TocTUraia
180 ™MM. 3aBapka TpemMHBI BpPYYHYIO B CTECHEHHOM MPOCTPAHCTBE, OTPAaHUYCHHOM
npeABapUTeNbHO nojgorpeTsiMu A0 250°C cTeHkaMu IWIMHIpa HEBBINOJHUMA. CHUXKEHHE
TeMIepaTypbl MPEABAPUTENBHOTO MOJOrPEeBa 10 MPEAETOB, JOMYCKAIOIIMX PYYHYIO CBapKy,
MPUBOJUT MOCIIE OXJIAKAEHUS JI€Tadu K BOSHUKHOBEHHUIO TPELIMH 110 TPAHUIIE HAIJIABJIECHHOTO U
OCHOBHOTO MeTaijia. B CBSI3M C ATHM A 3aBapkKu TPEIIMHBI ObUTM MPUMEHEHBI CBapOYHBIC
MaTepuanbl Ha OCHOBE HHUKENsS, KOTOpbIE TO3BOJISIOT BBIMONHITH CBAapOYHbIE pabOTHI Ha
KpYIMHOTa0apUTHBIX ~ JeTajsx 0e3 MpeABapUTEeNIbHOTO TMOJOTpeBa M MOCIEAYIOIIeH
TEPMOOOPaOOTKH.



Puc. 2 — BoccranoBiieHne nMJIMHIpPA ¢ TPEIMIMHAME C TIOMOIIBI0 OaH aKeH, YCTAaHOBICHHBIX C
HATATOM BBIIII€ W HIKE OTBEPCTHS IS TTOABOIa paboUelt KUIKOCTH

BoccranoBnenne mummHpa cusoit 35 MH cBapkoii 6e3 npeaBapuTeIbHOTO MOI0TPEBA U
MocJeayIoned TepMooOpadOTKH M €ro yCTaHOBKAa Ha Mpecc ObUIM OCYIIECTBIEHBI BO BpeMs
IJTAHOBOTO KamuTajlbHOro pemoHTa B ampene 2004 r. CBapka NpoBOAWIACH HEMPEPHIBHO B
teueHne 7 cyrok. [lwmHap oTpaboTan 3amiaHUPOBAHHBIA TojJ A0 KalWTaIbHOTO PEMOHTAa B
arnpese 2005 r., npoiaa 750 000 HUKIIOB HATPYKEHUM MOJHBIM YCHUITUEM.
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Puc.3 — Tpemuna B JHUILE CBApHOKOBAHOTO LMiuHApa cuiioi 50 MH



Ilepeuens 6onpocoe na 3auem:

1. UcTopudeckuii 0030p U MEPCICKTUBBI TEXHOJIOTUN MAIIMHOCTPOCHHS U PEMOHTA MAIITUH.

2. TounocTh MexaHHuecKoi 00paboTKu (OCHOBHBIE IOHSTHS U ONIPEAETICHHUS).

3. AHanM3 mapaMeTpoOB TOYHOCTH MEXaHMYECKOW OOpabOTKH METOJO0OM MaTeMaTHYeCKOU
CTAaTUCTHUKH.

4. ba3bl U IOTPEITHOCTh YCTAHOBKU 3arOTOBOK.

5. Be16op 6a3.

6. [lepecueT pa3mMepoB U JOIYCKOB IIpU cMeHE 0as3.

7. @aKTOphl, BIUSAIOLIME HA TOYHOCTh MEXaHUUYECKON 00pabOTKH.

8. OmpenenieHre CyMMapHO# MOTPENTHOCTH MEXaHNIeCKOH 00paboTKH.

9. [lyTy nOBBIILIEHUS] TOYHOCTU MEXaHUYECKONH 00pabOTKH.

10. KauecTBO moOBepXHOCTH JeTaned MamuH U 3aroToBOoK (OCHOBHBIE MOHATHS U
oTpeieTICHus).

11. BiusiHue kayecTBa MOBEPXHOCTH Ha DKCIUTyaTallMOHHBIE CBOMCTBA JIETaICH.

12. ®axTopsl, BAUSIONIME Ha KAYECTBO MOBEPXHOCTH AETajeH.

13. Metoap! u3MepeHust ¥ OIIEHKH KaueCTBa MOBEPXHOCTH JAeTajeH.

14. TexHOJOTUYECKHE METOIbI, TOBBIIIAIONINE KAYECTBO MOBEPXHOCTHOTO CJIOS AeTaliel
MaIIYH.

15. MeTtoabl OJTy4eHHsI 3arOTOBOK.

16. IlpenBapurenpHas 00paboTKa 3arOTOBOK.

17. OcHOBHBIE 3Tambl MPOECKTUPOBAHUS TEXHOJOTMYECKHX IPOIECCOB MEXAHMYECKOU
00-paboTKH.

18. Bb16op cTraHKka, pexyIiero 1 u3MepUuTeIbHOI0 HHCTPYMEHTA.

19. [loHsATHE O MPUITYCKAX U UX KJIacCUPHUKAIIHS.

20. OnpeneneHne BEIMYUHBI MPUITYCKOB.

21. OnpeneneHue MpOMEKYTOYHBIX Pa3MEpPOB TIpH 00pabOTKE U pa3MEpPOB 3arOTOBKH.

22. OnpeneneHue pexxuMoOB pe3aHusl.

23. KoppekTupoBaHuE PEKUMOB pE3aHUs.

24. Haznayenue mapuipyra 00pabOTKH 3arOTOBKH.

25. CtpykTypa HOPMBI BpEMEHH.

26. ITpoexkTupoBaHUE TEXHOJIOTHYECKUX MpoiieccoB HAa DBM.

27. TexHOJIOTHSI U3rOTOBJIEHUS BAJIOB.

28. TexHOoJI0THs U3rOTOBJIEHUS OCEH.

29. TexHOJIOT U U3TOTOBJICHUS! KOPITYCHBIX JIETalei.

30. TexHonorus IpoU3BOJICTBA BTYJIOK.

31. TexHonorus Npou3BOACTBa 3yOUaTHIX KOJIEC.

32. Knaccudukanus MeToI0B peMOHTa (BOCCTAHOBJICHHS ) IeTajICi MaIluH.

33. PeMoHT neTalieit MeToJaMu MEXaHUYECKOH 00pabOTKH.

34. BoccTaHOBIICHHUE I€TAJIE CBAPKOM M HAIJIABKOM.

35. ABToMaruyeckas M MoyaBTOMaTU4yecKasi HariaBKa.

36. BoccTanoBiieHue nerajgeil MeTaIn3alueii.

37. BoccraHoBneHUE AeTalel AIEKTPOJIUTUYECKUMH MOKPBITUSMHU.

38. BoccranoBneHue Aetaneidl XUMUYECKUMH MOKPBITUSIMU.

39. BoccranoBneHue Aetanel MoJIMMEPHBIMUA MaTepUalaMHu.

40. PeMoHT neTaneit MeTogaMHu MIaCTHUYECKOTO 1ehopMHUPOBAHUSI.

41. YnpouHeHue aeTanel B IPoOLEcce UX PEMOHTA.

42. UcxonHble JaHHBIE ISl IPOEKTUPOBAHUS U METObl TEXHOJIOTHH.
43. Beibop panroHaIbHOTO CI0c00a peMOHTA.

Hepeuenb 60npoCo6 HA IK3AMEH:
1. OrnuunTenbHbIE 0COOCHHOCTH TCPMHUHOB «PEMOHT» U «BOCCTAHOBJICHUC)).
2. BoccranaBinuBaeMast ACTaJIb TIOJIMBAPUAHTHASA 3aroTOBKaA. Bungsr IPOABJICHUA B Helt
TEXHOJIOTHYECKOM U BKCHHyaTaHHOHHOﬁ HaCJICACTBCHHOCTH.



3. Cnenmduka pemoHTHOTO ueprexa. Mcxomnas uHbopmamsa A pa3pabOTKH JaHHOTO
yepTexa. OTIMIUTeIbHbIE 0COOCHHOCTH B CPAaBHEHHUHU C pab0YMM YepTEKOM JIETalH.

4. TlocnenoBatenbHOCTh pa3paboTku TexHosorudeckux mpoueccos (TII) BoccraHoBICHUS
neraneit MmamuH. Mcxoanas undopmarus st pazpadotku TIL

5. CylIHOCTh TNPUHIUIOB CTPYKTYPUPOBAaHUS TEXHOJOTMYECKUX IPOLECCOB (IPUHLUIIBI
KOHIleHTpanuu U auddepeHmmanmm).

6. IlpeacraBienusi 0 IPOYHOCTHU CHETUICHUH MOKPBITUN, OTYIaeMbIX IPU BOCCTAHOBIICHUH
W3HOUICHHBIX IOBEpPXHOCTEH. DakTopbl, O0OYCIOBIMBAIOIIME HHU3KYI0 IPOYHOCTH
CLICTICHUS.

7. Texnuyeckass JOKyMEHTAI[Msi Ha BOCCTAaHOBJIICHHME JeTaneil. Hasznauenume u BUABI
JOKYMEHTOB.

8. DIeKTpoXMMHYECKOe HapallMBaHWE METAJUIOB: OCTAJIMBAHUE (TEXHOJIOTHS, PEKHUMBI H
MIpUMEHSIEMbIE MaTepUabl).

9. Cpapka B 3aIIUTHBIX CpeCcTBax (YrJIEKUCIIOTO ra3a, aproHa, mapa.)

10.O0eKTpoaUTHYECKOE HapalluBaHUE METAJJIOB: XPOMHUpPOBaHHE (OCOOEHHOCTH, BUbI
XPOMHUPOBAHUs, COCTAaB BaHH U PEXKUMBI).

11.0co0eHHOCTH TEXHOJOTUU BOCCTAHOBJIEHHUS JeTajllel MUKPOJIYTOBBIM OKCHIAWPOBAHHUEM
(MZO) B cpaBHEHMH C TEXHOJIOTHEW 3JIEKTPOJUTHUYECKOro HapamuBaHusg. O06nacTh
MIPUMEHEHHUSL.

12.9nexTpoMexannyeckas o0paboTka JieTanei (CymHOCTb, 0071acTh MPUMEHEHUS U PEKUMBI,
000pyn0oBaHue).

13.BoccranoBiienue aetanei Metauin3anuerd (BUIbl METAJUTU3allM, CYITHOCTh, 00JacTh
MIpUMEHEHUSI U pekuMbl). [IpenmMyiiiecTBa u HEIOCTATKH.

14.TexHomornyeckuii npo1ece BOCCTAHOBJICHUS nerajaeu BIEKTPOJIUTHIYECKUM
HapaliuBaHueM (OTIEPAIINH, SJIEKTPOJUTHI U PEKUMBI).

15.0co0eHHOCTH W CTHOCOOBI CBAapKW UYTYHHBIX JeTajiel (TeXHOJIOTHYECKHUU TMpOIIecC,
PEXHUMBI U IPUMEHSIEMbIE MAaTEPUATIBI).

16.BoccranoBiienne  aeTayied  METOJaMHM  IDIaCTHYeCKuX  nedopmanuid:  (pa3gada,
WCTIpaBJieHWe U3TUOO0B AeTaliel U METOI TeTIOBOTO (hOPMOU3MEHEHHUSI THIIh3 U T.I1.)

17.CBapka (HaruiaBka) ¥ pe3ka METAJIJIOB MPONaHOOYTaHOBOM CMECKHIO.

18.HammaBka (cBapka) mox cioem (iroca. OO6macTe NPUMEHEHUsS, TEXHOJIOTHYCCKUI
rporecc, 000pyJI0BaHUE U PEKUMBI.

19.BoccranoBiieHne nerajei 3J1eKTPOKOHTAKTHOM HAIlJIaBKOM (TEXHOJIOTHS, 000py/I0BaHHUE U
PEKUMBI).

20.CymHOCTh HANbUICHUS TOJMMEPHBIX MaTepHaloB BHUXPEBBIM, BHOPAIIMOHHBIM,
ra3oriaMeHHBIM CIIOCO0aMH.

21.0cobeHHOCTH MEXaHUYECKOI 00pabOTKH BOCCTAHOBIEHHBIX JICTAJICH.

22 .IlocnenoBatenbHOCTh Pa300PKU TEXHOJIOTUYECKOTO MPOIIECCa BOCCTAHOBIICHHUS I€TalCH.

23.0co0eHHOCTH PEMOHTA KOPITYCHBIX JeTajeil.

24.0co0eHHOCTH M CHOCOOBI CBApKH AIFOMUHUEBBIX JleTallel (TeXHOJOTHYECKHI mpoliecc,
PEXHUMBI U IPUMEHSIEMbIE MAaTEPUAIBI).

25.MapupyTHasi TEXHOJIOTHSI BOCCTAHOBJICHHSI I€TaIEH.

26.0cHOBHBIE KPUTEPUHU BBIOOpA pallMOHAIBHOIO CI10c00a BOCCTAHOBIICHUS JIeTalei.

27.Ha3HaueHue U criocoObl 1e(hEeKTOBKH JeTajeH.

28.0c00eHHOCTH PEMOHTHOTO IIPOM3BO/ICTBA.

29.CyniHoCTh CTaTHUECKOM U IMHAMMUYECKON OaTaHCUPOBKU BpALIAIOIINXCS AeTalIeH.

30.CriocoObl TpaBKM M TPOBEPKHU KOJEHUYATHIX BaJOB (M3rHO, CKpYYHMBaHUE, DPaJUyC
KPHUBOIIIUIIA).

31.0OcHoBHbIE (AKTOPBI, BIUSIOMINE HA U3HAILIMBAHHUE JIETaJICH.

32.IIpoBepka COOCTHOCTH U CIIOCOOOB BOCCTAHOBJICHHUS MOCTEJEH KOPEHHBIX MOIINITHIUKOB
070Ka IBUTATENEH.

33.Bubpoayrosas HamiaBka (0071acTh IPUMEHEHUS, 000PyI0OBaHHE, PEKHIMBI).



34.IlpuBeanTe CyIIECTBYIOIIYIO KJIACCH(UKAINIO CIOCOOOB BOCCTAaHOBJICHHS JeTaliei
MaIIIKH.

35.VlHayKuMOoHHAas ~ HallaBKa  (CYIIHOCTh  Crmoco0a,  TEXHOJIOTHS,  IPUMEHSIEMOe
000py/IOBaHNE U MATEPUAIIBI).

36.JlazepHas HarulaBKa (CyHIHOCTBH CHoco0a, TEXHOJIOTHs, IpUMEHsieMoe 000pyIOoBaHUE U
MaTepuabl).

37.O5eKTpOHHO-JIydeBasi CBapka M HaIwlaBka (CYIIHOCTh CHOc0o0a, TEXHOJOTHs,
pUMEHsIeMOe 000PYIOBAaHUE U MAaTEPHATIBI).

38.[1na3mMeHHO-IyroBas cBapka M HariaBka (CyIIHOCTh CII0c00a, TEXHOJIOTUsl, TPUMEHSIEMOE
000pyI0BaHHUE U MAaTEpPHUAJIbI).

39.CBapka c HCTOJIb30BaHUEM YIIbTPa3BYKa (CYIIHOCTH CIIOC00a, TEXHOJIOTUS, TPUMEHSIEMOE
000pyI0BaHNUE U MaTEepHUaJIbI).

40.Iuddy3nonnas cBapka B BakyyMe (CYHIHOCTh CIOC0O0a, TEXHOJOTHUS, TMPUMEHSIEMOE
000pyI0BaHNE U MaTEepPHAJIbI).

41.OnexTpouckpoBasi 00paboTka (CYIMIHOCTh Cmoco0a, TEXHOJIOTHS, MPUMEHIEMOE
000py/I0BaHNE U MaTepUabl).

42.3aBUCUMOCTb €€0ECTOMMOCTH BOCCTAHOBJIGHHS JETajiell OT IporpaMM IpOU3BOJACTBA.
OrnpeneneHre ONTUMAIBHON IPOrPAMMBI.

43.Yeprexxu pemoHTHble (TOCT 2.604). IlpaBuia BBINOJHEHHS PEMOHTHBIX YepTEkeH.
Haznauenwue u conepkanue Ta0auIbl 1eeKToB.

44 JleexTsl HaIJIaBKU U CBApPKH



IIpunoxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘lHOﬁ arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CTpyKTypHBIHAJIEMEHT
KOMIIETEHITUU

[InanupyeMblepe3ynbTaTblO0yueHUS

OneHouHbleCpEICTBA

IIK-12 cmoco0HOCTLI0O 00ecneuYnBaTh MOAECTUPOBAaHUE MalIMH, 3JJEKTPOIIPUBOAOB, THAPONPHUBOAOB, CPEACTB TIHAPOIMMHCBMOABTOMATHUKH, CHCTEM,
PA3JHYHBIX KOMILIEKCOB, IPOUECCOB, oﬁopmeBaHml M TEXHUYECKHX 00HEKTOB M TEXHOJIOTHYECKUX IMPpOoHEeCCOB C HCIMOJb30BAaHUEM CTAHAAPTHLIX IMTAKETOB
U CPECACTB ABTOMATUIUPOBAHHOI'O IPOCKTUPOBAHUS, IPOBOAUTDL IKCIHNCPUMEHTHI 110 3aIaHHBIM METOJAUKAM C OﬁpﬂﬁOTKOﬁ U aHAJHU30M pE3yJ/ibTaTOB

3HaTh

- TEXHHUKO-3KOHOMHNYECKHUE OCHOBBI BI)I60pa
METOI0OB H TEXHOJIOTHH BOCCTAHOBJIEHHS H
HU3TrOTOBJICHUSA JleTaJ'IeI\/'I MallluH U ITOBBIIIICHU I
M3HOCOCTOMKOCTH JieTasiell 000py10BaHuUs;

- TIPUHLMUIBI UCTOJB30BAaHUS MaTEpUaJIOB,
obecreunBaromnx JOCTHKEHHUS
MaKCUMaJIbHOM  W3HOCOCTOMKOCTH  MpH
Pa3IMYHbBIX BUJIaX W3HAIIWBAHUS;

- OCHOBHBIE TpeboBaHUs
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIlMU Ha
BOCCTaHOBJICHHE, U3TOTOBJICHUE u
yIPOYHEHHUE AeTajel U y3JI0B

VYMeTh

- BBIOMpaTh COBPEMEHHBIE MAaJOOTXOJHBIE,
sHeprocOeperaromme | HKOJIOTUYECKHU
YUCThIE MAIIMHOCTPOUTENBHBIE TEXHOJIOTHH
JUIS  BOCCTAaHOBIEHUS U  W3TOTOBJICHUS
JeTane MallluH;

- BbIOMpaTh HEOOXOoaMMoOe O000pYyIOBaHHE,
WHCTPYMEHT M OCHACTKY; ONpEAeNsiTh U
obecrieunBaTh TEXHOJOTHYHOCTH JeTaneit
MIPU UX BOCCTAHOBJICHUU U U3TOTOBIICHUU;

- TPOBOAUTH  TEXHUKO-3KOHOMHUYECKHIA
aHaIu3 BBIOpaHHOU TEXHOJIOTHH
BOCCTaHOBJICHUS M W3TOTOBIICHUS JeTasiel

Bonpocwt ona mecmuposanus.

1. Kak Ha3pIBaeTcs TOUKa, CAMBOJIM3UPYIOIIAs OJHY U3 CBSI3€H 3arOTOBKHU WJIM U3ETUS
¢ BbIOpaHHOM CHCTEMOM KOOPAUHAT?

a) onopHas

0) 6azoBas

B) YCTaHOBOYHAs

T') reoMeTpuIecKas

2. Kakoe 4mciio IBYCTOpPOHHUX CBsI3ed HEOOXOIUMO W JIOCTATOYHO HAJIOXKHUTH IS
0asupoBaHus TBEPAOTO Tena?

a)3

0) 4

B) 5

r) 6

3. Kak Ha3piBaeTcs 6a3a, ucnosb3yeMas Ui ONpeIeeHUs MOJ0KEHUS 3arOTOBKU UITU
W3/IeTUs [IPU U3TOTOBIICHUU U PEMOHTE?

a) TEXHOJIOTUYECKast

0) u3MepuTeIbHAs

B) KOHCTPYKTOpCKast

') BCloMoraTeiabHas

4. Kak Ha3bpIBaeTcs, MpPUIAHHE 3arOTOBKE WM HM3JCIHI0 TpeOyeMOTo MOJIOKEHUS
OTHOCHUTEIILHO BBIOPAHHOMN CHCTEMBI KOOPIUHAT?

a) 6asupoBaHue

0) 3aKperieHue

B) YCTaHOBKa




CTpyKTypHBIIRIEMEHT

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

KOMIIETEHIIUU
MAIlINH; ') pacKperieHue
- 5. Kak mHa3pBaeTcs 0a3a, wucCHonb3yemas s OINpPENeICHUS OTHOCHUTEIBHOTO
COCTAaBJIATHTEXHOJIOIMUECKYIOA0KYMEHTAINIO MI0JIO’KEHHUS 3aTOTOBKU WUJIM U3/IEJIHS U CPENICTB U3MEPEHUS?

Bianers - HMHXXEHEpHOH TepMMHOJIOrMeHd B olnactu a) TEXHOJIOTUYECKast

MIPOU3BOJICTBA;

- HaBBIKaMH pa3pabOTKH TEXHOJOTHYECKHUX
KapT MIPOLIECCOB M3rOTOBJICHMUS,
BOCCTaHOBJICHUS u TIOBBIIICHHSI

H3HOCOCTOMKOCTH JICTaJICH;

- TPAKTUYECKUMH HABBIKAMH COCTABJICHUS
MPOEKTHOW U TEXHUYECKOW TOKYMEHTAIIUH;

- TMPaKTHYECKUMU HaBBIKAMH  TPOBEPKHU
COOTBETCTBUS pa3paboTaHHOTO
TEXHOJIOTHYECKOT0 TIpolecca TpeOOBaHUSIM
CTaHJIAapTOB, TEXHUYECKHUM YCIO-BUSIM U
JPYrUM HOPMAaTUBHBIM JOKYMEHTaM

0) u3MepuTeIbHAas

B) KOHCTPYKTOpCKast

I') BCTIOMOTaTeNlbHas

6. Kak Ha3bIBalOTCSI TOBEPXHOCTH, C MOMOIIBIO KOTOPHIX, JETalb BBIOJIHSIET CBOE
cinyxeOHOe Ha3HaueHue?

a) onopHas

0) 6azoBas

B) YCTaHOBOYHAs

') FeOMeTpUIecKas

7. Kak Ha3piBaeTcst 6a3a, Ucrosb3yemasi [Jis HaJOKEHUsl Ha 3arOTOBKY WM WU3JETHe
CBSI3€H, JIMIIAIONMIUX MX TPEX CTEMEHEW CBOOOMBI - TEPEMEIICHHS BIIOJb OIHOU
KOOPJMHATHOM OCH U TOBOPOTOB BOKPYT ABYX APYTUX OCei?

a) HaIpaBJISIONIAs

0) ycTaHOBOYHAS

B) OTIOpHAs

T') IBOIHAs HAMpaBJISIOIIAs

8. Kak Ha3pIBaloTCS MOBEPXHOCTH, C TIOMOIIBIO KOTOPBIX, OMPEIEISIETCS MOJI0KECHHE
MPUCOEIUHAEMBIX JIETAJIE OTHOCUTEIBHO JAaHHOM?

a) UCTIOJIHUTEIbHBIC

0) OCHOBHBIE

B) BCIIOMOTaTeIbHbIC

r) cBOOOHBIC

9. Kak Ha3bpIBarOTCS MOBEPXHOCTU, HE COMPUKACAIOIINECS C MOBEPXHOCTAMH APYTUX
Jeranei?

a) UCTIOJTHUTEIbHBIE

0) OCHOBHBIE

B) BCIIOMOTaTeIbHBIC

T') CBOOOIHBIE

10. Kak Ha3bIBalOTCSl MOBEPXHOCTH, C MOMOIIBIO KOTOPBIX, ONMPEIEISIETCS MOJI0KEHNUE




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

JIAHHOM JIETAJIH B U3JICIIHU?

a) UCIIOJIHUTEIIbHBIE

0) OCHOBHBIE

B) BCIIOMOTaTeJIbHbBIC

') CBOOOIHBIE

11. Kak Ha3piBaeTcs 0a3za, UCMOb3yeMast JIJIsl HAJIOXKEHUS Ha 3aTOTOBKY WM U3JIETTHE
CBSI3€H, JUIIAIONINX MX YETHIPEX CTEreHel CBOOOMBI - MepeMelieHu BIOIb JIBYX
KOOPJUHATHBIX OCEH U TTIOBOPOTOB BOKPYT ITHX OCEH?

a) HaIpaBJISIONIAs

0) ycTaHOBOYHAs

B) OTIOpHAs

I') IBOIHas HaMpaBJIsIOIIast

12. Kak Ha3wiBaeTcs 0a3a, UCMOIb3yeMast ISl HAJIOXKEHUS Ha 3aTOTOBKY WJIN U3JIETTHE
CBSI3€H, JIMIIAIONIUX WX JBYX CTETNEHEH CBOOOIBI - MEPEMEIICHHUS BJIOJb OJHON
KOOPJIMHATHOM OCH U MIOBOPOTA BOKPYT APYroi ocu?

a) HaIpaBJISIONIAs

0) ycTaHOBOYHAs

B) OTIOpHAs

I') IBOMHAsI HAPABIISIOIIAS

13. Kak Ha3wiBaeTcs 0asa, MCIob3yeMasl ISl HAJIOXKEHUS Ha 3arOTOBKY HJIA U3JICTIHE
CBSI3€H, JMIIAIOIIMX UX OJHOW CTENMEHU CBOOOJBI — MEPEMEIICHHs BIOJb OIHOU
KOOPJMHATHOM OCU WUJIA TOBOPOTA BOKPYT OCHU?

a) HaIpaBJISAIOIAS

0) ycTaHOBOYHAS

B) OTIOpHAs

T') IBOMHAs HAPABIISIOIIAS

14. Kak na3piBaeTcsi 6a3a, UCHOIb3yeMas AJsl HaJIOKEHUS Ha 3arOTOBKY WJIM U3eJIHe
CBs3eH, MUIIarImux e€ (ero) IByX CTerneHel CBOOO bl — MepeMeIleHui B0 ABYX
KOOPJAMHATHBIX OCEU?

a) HampaBJIsOLIas

0) ycTaHOBOYHAS

B) ONIOpHAs

') IABOWHAsI OMIOPHAs




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

15. Kak Ha3pIBaeTcs, OTKIIOHCHHE (PAKTHUECKU JOCTUTHYTOTO TIOJIOXKEHUS 3arOTOBKU
WIM U3JI€Ms IPU YCTaHOBKE OT TpeOyeMoro?

a) IOTPEIIHOCTh 0a3UPOBAHUS

0) MOrpeIIHOCTh YCTAHOBKHU

B) MOTPEUTHOCTH 3aKPETICHUS

T') IOTPEHIHOCTh MPUCTIOCOOIEHUS

16. Kakue KOHCTPYKTHBHBIE DJIEMEHTHI SIBJISIOTCS HamOoJiee MPUOPUTETHBIMHU TMPU
BBIOOpE 0a3?

a) ¢hacoHHBIE

0) mpuU3MaTHYECKHE

B) KOHUYECKHE

T') UAJIUHAPUYECKHE

17. Kaxoii 3Tan nepBblii, IpU NPOU3BOACTBE MAIllMH, TPUOOPOB, aNIMapaToB U APYTrUx
W3AEJINI MAallUHOCTPOEHHUS ?

a) oOpaboTKa 3aroTOBOK

0) moy4eHne 3aroToBOK

B) 0011ast cOOpKa MU3IEHi

r) cOopKa COOPOYHBIX €TUHUII

18. Kakoii THI TpPOU3BOJICTBA 3aroTOBOK XapaKTEPU3YyeTCs CaMOW HHU3KOU
ce0ecTOMMOCTBIO U3TOTOBJICHHS 3aTOTOBKHU ?

a) MaccoBoe

0) cepuiinoe

B) EIMHUYHOC

') ce0ECTOMMOCTh OJIMHAKOBA

19. Kakoit Tun mpou3BOJICTBa 3arOTOBOK XapaKTEPHU3yeTCsl BHICOKOW KBanmuuKanuen
pabouunx?

a) MaccoBoe

0) cepuiinoe

B) €IMHUYHOE

T) KBaTuUKAIISI OJUHAKOBA

20. Kaxoi MeToq TUTHS CaMbIil TOYHBII?

a) TUTKE B mecuaHbie (GOPMBI

6) 1uTHE B 060J10YKOBBIE (HOPMBI




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

B) KOKWJIHHOE JIUTHE

T') TUTHE IO JaBJICHUEM

21. Kak Ha3pIBaeTCsi CBOWCTBO JIUTEHHBIX CIUIABOB YMEHbLIATh OO0BEM IpHU
3aTBEP/ICBAaHUU U OXJIAKICHUU?

a) JKUJKOTEKY4eCThb

0) ycaaka

B) JIMKBAITUs

T') CKJIOHHOCTb K T'a30TIOTJIONIEHHUIO

22. Kak Ha3bIBaeTCsl HEOJJHOPOIHOCTh CTPOEHUS B PA3JIMYHBIX YACTSIX OTJIUBKU?

a) )XKUJIKOTEKY4ECTh

0) ycaaka

B) JIUKBAIHs

T') CKJIOHHOCTb K T'a30TIOTJIONIEHUIO

23. Kak Ha3pBaeTcs CIIOCOOHOCTH JIMTEWHBIX CIUIABOB B JKHAIKOM COCTOSTHHUUA
pPacTBOPATH KUCIOPO/I, a30T U BOAOpoA?

a) )KUJIKOTEKY4EeCTh

0) ycaaka

B) JIMKBAITUS

T') CKIIOHHOCTH K T'a30TIOTJIONIEHUIO

24. Kak Ha3bIBaeTCs CIOCOOHOCTD KHUAKOTO METalla MOJHOCTHIO 3aMOJIHATH MOJIOCTH
JIUTEHHON GOPMBI U YETKO BOCIIPOU3BOAUTH OUEPTAHUSI OTIIMBKHU?

a) JKUJKOTEKy4eCThb

0) ycaaka

B) JIMKBAITUs

T') CKIIOHHOCTH K T'a30TIOTJIONIEHUIO

25. Kak Ha3bIBaeTcsi TepMOOOpa0OTKa YyryHa, KOTOPYIO UCIIONB3YIOT IS Pa3I0KEeHUs
KapOu0B (ycTpaHeHUs oTOena) B OTIMBKAaX M3 BCEX BHUJIOB Uyr'yHa M CHUIKEHUS
TBEPAOCTU MIOBEPXHOCTHOIO €107

a) 3aKaJjika

0) rpadUTU3UPYIOLIHH OTKUT

B) HOpMAaJIU3AIIUS

T) OTIYCK

26.Kak Ha3pIBaeTcsi TepMOOOpabOTKA, KOTOPYIO TNPHUMEHSIOT TOJBKO Uil CHSTHS




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

OCTaTOYHBIX HANPSHKEHUH OTIIMBOK M3 CEPOro UyryHa?

a) 3aKaJjika

0) rpaUTH3NPYIOMUN OTKUT

B) HOpMaJIU3AIUs

T) OTIYCK

27. Kako#t TepM000OpabOTKe HE TIOABEPTAIOTCS 3aTOTOBKH U3 YyTr'yHa?

a) 3aKaJjika

0) rpadUTU3UPYIOUTUNA OTKHUT

B) HOpMaJIU3alys

T') OTIYCK

28. Kakoil u3 JeQeKToB HE OTHOCHUTCS K TaKOMY BUAY JIMTEHHBIX AE€(PEKTOB Kak
UCKaxxeHHe POpMBI U pa3mMepoB?

a) KopoOieHue

0) ropsiare U XOJIOAHBIC TPEIIUHBI

B) HEJIOJIUB

T') IEpeKoc

29.Kakoit nedekT BO3HHMKAET H3-3a HETEXHOJIOTMYHOCTH KOHCTPYKIIMH OTJIUBKH,
HENPAaBWJIBHOM  KOHCT-PYKIIMM  JIMTHUKOBOM  CHCTEMbI,  HEIOCTAaTOYHOU

3¢ (HEeKTUBHOCTH XOJIOAMIBHUKOB?

a) KopoOeHue

0) ycaJouHble pAaKOBUHBI U PHIXJIOTHI

B) IIJTAKOBBIE PAKOBUHBI

T') mpurap

30.Kakoii crmoco0 TmoJiydeHUs] 3aroTOBKM HE OTHOCUTCS K 0OOpabOTKe MeTaioB
IaBJIEHUEM?

a) IITaMIIOBKa Ha BUHTOBBIX Mpeccax

0) mTaMnoBKa Ha THAPABIMYECKUX MPeccax

B) JIUTHE TOJI TaBIIEHUEM

T') MITaloOBKa Ha MOJIOTaxX

31. Kaxoii Bug 00pabOTKH METAIIIOB IaBJICHHUEM UMEET HEeYIapHbIN XapakTep padoThI?

a) MITaMIOBKa Ha KPUBOIIMITHBIX TOPSYEIITAMIOBOYHBIX MPECCAX

0) mTaMnoBKa Ha THAPABIMYECKUX MPeccax

B) IITAMIIOBKA HA TOPU30HTAIBHO-KOBOYHBIX MAIlIMHAX




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

I') IITAMIIOBKAa HA MOJIOTaxX

32.Kakoii oTAeno4yHO#l omepamuell ropsiueii 00BEMHON IITaMIOBKH YCTPAHSIOT
UCKPHUBJIEHUE [TOKOBOK?

a) oOpe3Has omneparus

0) OUMCTKa MOKOBOK

B) IIpaBKa MOKOBOK

') KaIMOpOBKa MOKOBOK

33. Kakas oTmenouHasi omepaius ropsyeii oObEMHOM IITAMIIOBKH 3aKJIIOYAETCs B
HE3HAYUTEIbHOM, OOBIYHO XOJOJHOM, O0XAaTWM TMOKOBOK C II€JIbIO TOBBIIICHUS
TOYHOCTH (II0 Macce U pa3MepaM) U yayd-IIeHHs KaueCcTBa MOBEPXHOCTH?

a) oOpe3Has omneparus

0) OUMCTKa MMOKOBOK

B) IIpaBKa MOKOBOK

') KaTuOpOBKa TTOKOBOK

34. XonoaHO# Ha3bIBAIOT IITAMIIOBKY?

a) npu Hyne rpaaycoB Llenbcus

0) mpu abCOJIIOTHOM HYJIe

B) IIpU TeMIIepaType IUIaBJIECHUsI MeTalia

I) OCYUIECTBIIIEMYIO IpH TeMIepaType HIKE TEMIEpaTypbl pPeKpUCTALIN3alUN
MaTepuaia 3arOTOBKHI

35. Kakoil Marepuan, TpH XOJIOJHOW OOBEMHOW IITAMIIOBKE IIOJIBEpraeTcs
HauOO0JIbIIEMY JaBICHUIO IPECCOBAHUS?

a) ATFOMUHUN

0) menp

B) JIATYyHb

') CTaJIb

36. Kakoil wmarepuan, Npu XOJIOMHOW OOBEMHON IITaMIOBKE IOJBEPraercs
HauMEHBIIEMY JIaBJIECHUIO IPECCOBAHUA?

a) AIFOMUHUN

0) menpb

B) JJATyHb

T) CTallb

37. Kakoii cmocob cBapKH 103BOJIIET COEIUHATh Pa3HOPOJHbIE MaTepUaIIbl?




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

a) Iyromasi CBapka

0) KOHTaKTHasl CBapKa

B) 2JICKTPOIIJIAKOBAasE CBapKa

r) mudy3noHHAs CBapKa

38. Kakoii cioco6 cBapKu caMblil pacripoCTpaHEHHBIN?

a) Iyromasi CBapka

0) KOHTaKTHasl CBapKa

B) DJIEKTPOIIIAKOBAas CBapKa

r) nupdy3snoHHas cBapka

39. Kakoii crioco6 cBapkH UCIOJIb3YeTCs] IPU MPOU3BOJICTBE TOJICTOCTEHHBIX CBAPHBIX
KOHCTPYKIIUH B TSXKETOM MAIIMHOCTPOEHUN?

a) Iyromasi cCBapka

0) KOHTaKTHas CBapKa

B) AJICKTPOIIJIAKOBAasI CBapKa

r) muddy3noHHas cBapKa

40. Kakas u3 Mapok crayieid 00J1ajaeT TUI0X0H CBapUBaeMOCThIO?

a) 10

0) 30

B) 40

r) 85

41. Ilpu kakoit TokapHOH 00pabOTKE CHIIa pe3aHMs UMEET HauOoJIbIee 3HaUYeHuE?

a) YepPHOBOE TOUYCHHUE

0) YMCTOBOE TOUCHHUE

B) TOHKOE TOUYCHHE

T') cujia pe3aHus OJIMHAKOBa

42. Kakoii MHCTpYMEHT HE OTHOCHUTCS K OCEBOMY?

a) cBepJo

0) 3eHKep

B) pe3ell

T) pa3BEpTKa

43. YeMm He BBINIOJHSAETCS Hape3aHUe BHYTPEeHHEH pe3b0b1?

a) pe3b00BBIMU pe3LaMHU

0) MeTYNKaMu




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

B) IMCKOBBIMH (ppe3amMu

) rpedeHvaTsiMu ppe3aMu

44. Yto Ha3bIBACTCS OOLIMM MIPUITYCKOM ?

a) CJIOM MeTasuia, MpeAHa3HAYCHHBIN JIJIs CHATHS HA OJHOU OTIEpaIiii

0) MUHUMaIBHO HEOOXOAMMasl TOJIMHA CJIOS] METal1a JJIsl BHIIOJHEHUS ONlepaliuu

B) CJIOM MeTaJula, IpeJHa3HAYEeHHBII 17151 CHATUSL, IPU BBIIIOJHEHUH BCEX OIeparui

T') IPUIYCK Ui 00pabOTKU MOBEPXHOCTEN TEJ BpallleHUs

45 Kakyro uHQoOpManuMioO COAEpXKUT MaplHIpyTHas KapTa TEXHOJOTHYECKOM
JTOKyMEHTaIuu?

a) OMKCaHUE TEXHOJIOTHUYECKOTO MPOIecca U3TOTOBIEHUS U KOHTPOJISI IETAJIN 110 BCEM
omepanusM

0) colIep>KUT BCce JaHHbIE, HEOOXOIUMBIE JJIsl BBINOJIHEHUS padoOT Ha JaHHOMW ONepalun

B)COJIEP)KUT  ACKU3bI, CXEMbI, TaONHIbl, HEOOXOAUMBbIE JUISI  BBINIOJHEHUS
TEXHOJIOTHYECKOT0 IMpolecca, ONepaluy nepexoaa

T') COJIEPKHUT OIMMCAaHKE Tporiecca 00pabOTKH JETaIH 10 BCEM OIepaIusM

1) COACPKUT OINMUCAHUE CHEIUPUUCCKUX MPUEMOB PAOOTHI WM METOAMKHA KOHTPOJIS
TEXHOJIOTMYECKOro IMpolecca

46.Kakyro wuH(MOpMAIMIO COJIEPKUT ONEpallMOHHAs KapTa TEXHOJIOTHYECKOM
JIOKYMEHTaluu?

a) OMKCaHUE TEXHOJIOTUYECKOTO MPOIecca U3TOTOBICHUS U KOHTPOJISI IETAJIU 110 BCEM
omnepanusam

0) COIIep>KUT BCe JaHHbIE, HEOOXOUMBIE IS BBINOJIHEHUS padoT Ha JAHHOHW ONepaluu

B) COJCPXKUT OCKH3bI, CXEMbI, TaONHIbl, HEOOXOJWMBbIE [UIsl  BBIOJHEHUS
TEXHOJIOTUYECKOT0 Mpolecca, ONepaluy nepexoaa

T') COAEPKUT OMUCAHUE TTpoLiecca 00pabOTKH JeTalll MO BCEM OMepausm

1) COJIEP>KUT OMHUCAHHE CeUU(PUUECKUX MPUEMOB pabOThl WM METOAUKH KOHTPOJIS
TEXHOJIOTMYECKOro Ipoiecca

47. Yro Ha3bIBAaETCS Pa3peLICHHBIM OTKJIOHEHHMEM OT HOMUHAJIBHBIX Pa3MepOB?

a) JI0IyCK

0) pa3MepHast TOUHOCTb

B) IOT'PELIHOCTD

I') IPOCTPAaHCTBEHHASI TOUHOCTh

J1) TOYHOCTh




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

48. Kak Ha3pIBaeTCsl IOBEPXHOCTH, C KOTOPOM CHUMAETCS CJION MeTasuia?
a) IOBEPXHOCTh Pe3aHus

0) oOpabaTrbiBaeMasi MOBEPXHOCTh

B) 0Opa0oTaHHas MOBEPXHOCTh

') OCHOBHAsI TNTIOCKOCTh

) TUIOCKOCTh PE3aHUs

49. Kaxko#i pesell mpeiHa3HadyeH Jisi 00pabOTKH BHYTPEHHHUX MTOBEPXHOCTEH?
a) MPOXO/IHOM TOKapHBIN pe3er]

0) OTpe3HOM TOKAPHBIN pe3ell

B) PAaCTOYHOM TOKapHBIN pe3el]

I') IOAPE3HOM TOKApHBIN pe3el]

1) pacoHHBINM TOKapHBIH pe3ert

50. Kakoii pe3er npeaHa3HadeH st 00pabOTKH TOPIIOBBIX TOBEPXHOCTEN?
a) IPOXOTHOM TOKAPHBINA pe3ell

0) OTpe3HOM TOKAPHBINA pe3ell

B) PACTOYHOM TOKapHBINA pe3ell

T') MOJIPE3HOMN TOKAPHBIN pe3ell

1) hacOHHBIN TOKAPHBIN pe3er]

51. Kakoii peser npeaHasHadeH st 00pabOTKH HApY>KHBIX ITOBEPXHOCTEH ?
a) IPOXOTHOM TOKApHBINA pe3ell

0) OTpe3HOM TOKAPHBINA pe3ell

B) PAaCTOYHOM TOKapHBINA pe3ell

I') MOJPE3HOM TOKAPHBIN pe3ell

1) hacOHHBIN TOKAPHBIN pe3er]

52. Kakyto onepalyio BbIIOJIHSAIOT METYUKAMU ?

a) Hape3aHue Hapy>KHOM pe3bObl

0) Hape3aHUe BHYTPEHHEHN pe3bObl

B) Hape3aHHe OJTHO3aX0JHOM pe3bObl

I') Hape3aHue MHOT03aX0/IHOM pe3bObI

53. JIas 4ero ucnosab3yroT IJIAIKH?

a) JUIsl Hape3aHUs HapYKHOU Pe3bObl

0) /Ui Hape3aHUsl BHYTPEHHEW pe3b0bl

B) ISl HApE3aHUSI OJHO3aX0THOW Pe3bObI




CTpyKTypHBIIRIEMEHT
KOMIIETEHIIUU

[Tnaaupyembiepe3yabTaThI00yIeHUS

OueHouHblecpeICTBA

T) JJIs Hape3aHUsI MHOT03aX0IHOM Pe3bObI

54. KakuM mapameTpoM onpeensieTcs BeIMYHA IIEPEeMEIeHUs pe3lia 3a OAUH 000pOT
neranu?

a) TIIyOuHa pe3aHus

0) mogava npy TOYCHUU

B) CKOPOCTh pe3aHUs IPU TOUCHUHU

I') YMEHbIIIEHHUE JUaMeTpa

1) YMEHbBIIIEHHUE JUTUHBI

55.KakuM mapaMeTpoM ONpEAeNsieTCs pPacCTOsSHHE MEXay O00padoTaHHOW U
00pabaTeIBaeMON MOBEPXHOCTAMU?

a) TIIyOrHa pe3aHust

0) moava nMpy TOYCHUU

B) CKOPOCTh pe3aHUs IPH TOUYCHUH

T') YMEHBIIICHHUE TUaMeTpa

1) YMEHBIICHHUE JUTUHBI

Ilpakmuueckue padomul
Ilpakmuueckaa paboma Nel «VccnenoBanre TOYHOCTH 0OpaOOTKH 3arOTOBOK METOIOM
MaTeMaTH4YeCKON CTaTUCTUKIY;
Ilpakmuueckaa paooma No2 «VccnenoBanue BAUSHUS YIIPYron aedopmaiiuu JaeTaid Ha
TOYHOCTH €€ 00pabOTKMY.
Ilpakmuueckasa paooma Ne3 «VccnenoBaHue TEXHOJIOIMYECKOTO MPOLECCAa MEXaHUYECKOU
00pabOTKH 3ar0TOBOKY.




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHON aTTeCTANMHU, MOKA3aTeJd M KPUTEPUH
OlleHUBAHMUSL:

HpOMe)KYTO‘-IHaSI arrecrangusa 110 JUCHUITIINHE ((O60py,Z[OBaHI/Ie )41 TEXHOJIOTUA
BOCCTAHOBJICHU S ,HeTaJIefI MallvH» BKIOYACT TCOPCTUICCKHUEC BOIPOCHI, MTO3BOJIAOINNEC OLUCHUTD
YPOBCHL YCBOCHUA O6y‘-IaIOIJ_[I/IMI/ICSI 3HAaHUU U MPAKTHYCCKUC 3aJlaHUs, BBIABJIAOMIUC CTCIICHDb
c(hOPMHUPOBAHHOCTH YMCHHH | BIIQJICHUI, IPOBOIUTCS B (hOpME 3a4eT U IK3aMECHA.

3auer 1Mo JaHHOH MUCIMIUIMHE POBOJUTCS B JOPME TECTUPOBAHHSL.

IHokazamenu u Kpumepuu OyeHUBAHUA 3AUeMA:

— Ha OUEHKY «3aumeno» — OOydyalollUiiCs TIOKa3blBa€T CPEIHUNA  YPOBECHB
copmupoBaHHOCTH KoMreTeHIMHA. CTyAEHT 3HAeT TEXHUKO-PKOHOMHYECKHE OCHOBBI BHIOODPA
METOI0B H TGXHOJIOFI/Ifl BOCCTAHOBJICHHUA W HU3IOTOBJICHUA neTaneﬁ MalllMH ¥ IIOBBIIIICHUSA
W3HOCOCTOMKOCTH  JieTajeil  00OpyMOBaHMsI; TPUHIMUIBI  HUCIOJIB30BAHHUS  MaTE€pHUAJOB,
O6CCH€‘-II/IBaIOHII/IX JOCTHUKCHUA MaKCHMaHBHOﬁ I/I3HOCOCTOI\/’IKOCTI/I HpI/I paBJ'II/IqHBIX BUIax
HU3HalllUBaHU A, OCHOBHBIC Tpe6OBaHI/I${ HOpMaTHBHO-TGXHI/I‘IGCKOﬁ I[OKYMGHTaIII/II/I Ha
BOCCTAHOBJIEHHE, U3TOTOBJICHNE U YITPOUYHEHHE JIETATICH U Y3JI0B; yMEET BHIOUPATh COBPEMEHHBIE
MaJIOOTXOJHbIE, JSHEProcOEperarwmmue ¢ IKOJIOTHYECKH YHUCThIE MAIIMHOCTPOUTEIIHHBIC
TEXHOJIOTUU TJIA BOCCTAHOBJICHUA W HU3TOTOBJICHUS )IeTaneﬁ MallluH, BI)I6I/IpaTB H€O6XO)II/IMOG
000pyI0OBaHWE, WHCTPYMEHT M OCHACTKY;, OMNpPEAENsATh M OO0eCrneYruBaTh TEXHOJOTHYHOCTH
)IeTaneﬁ HpI/I HUX BOCCTAaHOBJICHUH U U3I'OTOBJICHHUH, HpOBO)II/ITI) TeXHI/IKO-BKOHOMI/I‘IeCKI/Iﬁ aHaJIn3
BBI6paHHOI\/'I TCXHOJIOTUNU BOCCTAHOBJIICHHUA W HU3TIOTOBJICHUA )IeTaﬂeﬁ MalIuH, COCTaBJIATh
TeXHOJ'IOFI/I"IeCKYIO JIOKyMeHTaHI/II-O; BJIAACECT HH)I(eHepHOﬁ TepMHHOHOFHeﬁ; HaBbIKaMH
pa3pabOTKM  TEXHOJIOTMYECKHMX  KapT  MPOIECCOB  BOCCTAHOBJICHHWS W TIOBBIMICHUS
HW3HOCOCTOMKOCTH JIE€TAJICH; MTPAKTUYECKUMHU HABBIKAMH COCTABJICHUS MPOEKTHOM M TEXHUYECKOU
JOKYMEHTAIlMW; TPAKTUYECKUMH HaBbIKAMH TPOBEPKU COOTBETCTBUSA  pPa3pabOTaHHOTO
TEXHOJIOTHYECKOTO TMpoliecca TPeOOBAHUSAM CTaHIAPTOB, TEXHHUYECKHUM YCIOBUAM M JIPYTHM
HOPMaTHUBHBIM JIOKYMEHTaM.

— Ha OUEHKY «He 3aumeHno» — OOydalolluiics IeMOHCTpUpyeT 3HaHus He Ooinee 20%
TEOPETUYECKOTO Marepuaja, JOMYCKAaeT CYIIECTBEHHBIC OIMMOKA, HE MOXKET TI0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS ITPOCTHIX 3a/1a4.

Hrorosas arrecranus mo aucuuiimHe «OO0O0pyaoBaHUE W TEXHOJOTHS BOCCTAHOBJICHHS
JNeTaJIe MallMH» BKJIOYACT TEOPETUYECKHUE BOIPOCH], IO3BOJISIONIME OICHUTH YPOBEHB
YCBOCHUS OOYYAIOIIMMHUCA 3HAHWH, W TPAKTUUYCCKHUE 3aJaHUs, BBIBISIOIMINE CTEICHb
c(hopMUPOBAaHHOCTH YMEHUH U BJIAJICHUM, MPOBOAUTCS B (hopMe dK3aMeHa (2 cemecTp). DK3aMeH
10 TAHHOM JUCIUIIIMHE MPOBOJUTCS B YCTHOM (hOpMe 10 dK3aMEHAIMOHHBIM OMJIeTaM, KaXkIbIi
13 KOTOPBIX BKJIFOYAET 2 TEOPETHUUECKHUX BOIIPOCA U OJHO MPAKTHUECKOE 3a/IaHHE.

Ilokazamenu u Kpumepuu OUeHUGARUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 0amioB) — oOyyaromuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TINIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOJHO BBINOJIHAET MPAKTUYECKUE 33aJaHusi, CBOOOJHO OIEepUpyeT
3HAaHUSIMHM, YMEHHMSIMM, TPUMEHSeT HUX B CUTYyallUsX T[OBBIIIEHHON CJI0XHOCTU. 3HaeT
TEXHUKO-3KOHOMUYECKHE OCHOBBI BbIOOpa METOJOB M TEXHOJIOTUH BOCCTAHOBJICHUS M
W3TOTOBJICHUS JeTaleldl MallMH W MOBBIIMIEHUS H3HOCOCTOMKOCTH JieTajieil o0opynaoBaHUS;
IPUHLUIOBL  UCMOJIb30BAaHUSl MAaTepUanoB, OOECHEUMBAIOIIMX JIOCTHXKEHUS MaKCHUMalIbHOU
M3HOCOCTOMKOCTM  NpPHU  pa3IMUHbIX  BUJAX  M3HAIIMBAaHUS; OCHOBHble  TpeOOBaHUs
HOPMAaTHUBHO-TEXHUYECKON JTOKyMEHTAllMM HAa BOCCTAHOBJICHHWE, M3TOTOBJIEHUE U YIPOYHEHHE
Jetaneid M y3J0B; yMEeT BBIOMpaTh COBPEMEHHBIE MAaJOOTXOJIHbIE, 3HEprocOeperaronme u
9KOJIOTMYECKH YUCThIE MAIIMHOCTPOUTEIBHBIE TEXHOJIOTUH /111 BOCCTAHOBIIEHUS U N3TOTOBIIEHUS
JieTaneil MallvH; BEIOUpaTh HE00X0AUMOe 000pyI0BaHHE, MHCTPYMEHT U OCHACTKY; OIPEesiTh
u obecneunBaTh TEXHOJIOTUYHOCTh JieTalleil NpU HMX BOCCTAHOBJIEHHMM M HW3TOTOBJICHUU;
IPOBOJIUTh TEXHUKO-?KOHOMHUYECKUI aHalu3 BBIOPAaHHOW TEXHOJIOTUM BOCCTAaHOBJIECHUS U
U3TFOTOBJIEHUS JIE€Taled MAallUH; COCTaBIATh TEXHOJOTHYECKYIO JIOKYMEHTALMIO; BIIAJEET



WH)KCHEPHON TEPMHMHOJIOTHEH; HaBbIKAMH pPa3pabOTKH TEXHOJOTUYECKUX KapT IPOIECCOB
BOCCTAHOBJICHHMSI W TIOBBIIICHUS HM3HOCOCTOMKOCTH JETalei; MpPaKTUYeCKUMHU HaBbIKAMH
COCTaBJICHUS MPOEKTHOW M TEXHUYECKOH NOKYMEHTAIlMH; MPAKTUYECKUMH HaBBIKAMU MPOBEPKU
COOTBETCTBUSl pa3pabOTaHHOTO TEXHOJIOTHYECKOTO Ipolecca TpeOOBaHUSIM CTaHIApPTOB,
TEXHUYECKUM YCIIOBUSIM © JPYTMM HOPMATUBHBIM JIOKYMEHTaM (ITIOJIHO€ WJIM YacTHUYHOE
MOCEIICHNE BCEX BUIOB 3aHATHIA. OTUET JEKIHiA, MPAKTHYECKIX pabOT, TECTUPOBAHUE C OLEHKON
COTIUYIHOY).

— Ha OILIEHKY «Xopomo» (4 Oamia) — oOy4arouiuiicss 1eMOHCTPUPYET CPEIHUN YPOBEHD
Cc(OPMHUPOBAHHOCTH KOMIIETCHIIMA: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIyCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPyTHEHUS TIPU aHATUTUIECKUX OTIEPAIHAX, IEpEeHOCe
3HaHUH M YMEHHMI Ha HOBBIE, HECTAHIAPTHBIC CUTYyallMH. MOKa3bIBaeT 3HAHHS HE TOJBKO Ha
YpOBHE BOCHpPOM3BEACHUS M OOBACHEHHs WH(GOpPMAIWH, HO M HHTEIUICKTYaJbHBIE HABBIKH
pemeHust mpoOJIeM M 3aaad, HaXOKJICHHS YHHKAIBHBIX OTBETOB K mpoOieMaM (MOJTHOE WIIH
YaCTUYHOE MOCEIICHNE BCeX BUIOB 3aHATHH. OTUET JIEKIHH, TPAKTHUECKUX paboT, TECTUPOBAHHE
C OLIEHKOM «XOpOLLO»).

— Ha OIICHKY «y/0BJIETBOPUTEJbHO» (3 Oamia) — oOyyaromuiicss JIeMOHCTPUPYET
MIOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIMH: B X0J€ KOHTPOJBHBIX MEPOIPHUSTHHA
JOITyCKAIOTCSl OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTHETBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
0OyJaromuiicsi WMCIBITEIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUH 3HAHUAMHU U
YMEHUSMU TIpH WX T[IEPeHOCe Ha HOBbIE cHTyanuu. [loka3piBaeT 3HaHHA Ha YpPOBHE
BOCTIPOM3BEICHUS U 00BSCHEHHUS MHPOPMAIINHU, UHTEIUIEKTyaIbHbIC HABBIKH PEIICHHUS MPOCTHIX
3aaq;

— Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO» (2 6aruia) — o0ydaromuiics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro Marepuala, JOMYCKAaeT CYHIECTBEHHbIE OIIMOKH, HE MOXKET
MO0Ka3aTh MHTEJUIEKTyalIbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY/J0BJIETBOPUTENbHO» (1 0amn) — oOywaroniuiics HE MOXKET TOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJJIEKTYaJIbHbI€ HABBIKU PELIEHUS MPOCTHIX 3a/1a4.
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