[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: MHatok Cepreit UBaHoBMY
[omkHocTb: MepBbi npopekTop
[Jlata nognucanus: 27.08.2025 14:38:15
Viuansbii nporp SR HOE TOCY1apCTBEHHOE 010/:KeTHOEe 00pa30oBaTeIbHOE YUpe:KIeHne BhICIIero

5ede28fe5b714e680817¢5¢1 9RPAIOBAMMA «JIyraHCKMii rocy1apcTBEHHbII arpapHbIii yHHBEpPCHTET

MuUHHCTEPCTRO CeJILCKOro xo3siiictBa Poccuiickoii @exepanun

umenu K.E. Bopomuiosay

«YTBEpKIAI0»
Jlexan uHxeHepHoro (akynbTeTa

®decenxo A. B.
« 30 » WIOHS 2023 r.

PABOYAS ITPOI'PAMMA
10 JUCLUILIMHE «MarepranoBeieHne U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX MaTEPUATIOB)
JUIs1 HarpaByieHUs moaArotoBku 35.03.06 ArpouHxeHepus
HarpasiIeHHOCTh (podmitb) TexHunueckre CuCTeMbl B arpoOu3Hece

I'ox Hayana moarorosku — 2023

KBanuduxarus BeimycKkHUKa — OakagaBp

Jlyranck, 2023



Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o NOpsiIKa OpraHu3allid M OCYIISCTBICHHS 00pa30BaTENbHOW JIEATENBHOCTH IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIEr0 00pa3oBaHUs — MporpamMmaMm OakajaBpuara,
nporpaMMaM  CIIEHUAIUTETa, MpPOrpaMMaM  MarucTparypbl, YTBEP)KACHHOTO MPHUKA30M
MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanun ot 06. 04. 2021 r. Ne 245;

o denepanbHOro rocy1apcTBEHHOIO0 00pa30BaTEIbHOIO CTaHIapTa BBICIIET0 0Opa30BaHUs
o HampapieHuto 1oarotoBku 35.03.06  ArpouHxeHepusi, YTBEP)KIEHHOTO IPUKA30M
MunucrepcTBa obpazoBanus M Hayku Poccmiickoit ®eneparuu ot 23. 08. 2017 1. Ne 813 (¢
W3MEHCHUSMU U JIOTIOJTHEHUSIMHU ).

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

KaHJ. TEXH. HAyK, JOLICHT M. H. XKnanosa

KaHJ. TEXH. HAyK, JOLICHT A. B. IlloBkomiasic

PaGouass mporpamMma paccmoTpeHa Ha 3acenanuu kadenpbl «Texnuueckuit ceppuc B AITK»
(mpotokon Ne _12 ot « 20 » WIOHS 2023 r.).

3aBenyrommii kageapou B. E. 3y0xoB

Pabouass mporpaMMa peKOMEHJIOBaHa K HCIIOJIb30BAaHUIO B Y4eOHOM MpOIECCE METOIUYECCKOM
KOMUCCHel nHxeHepHoro ¢akynbrera (mpotokoia Ne 10 ot « 22 » UIOHS 2023 r.).

IIpencenaresib MeTOANYECKON KOMHUCCHU A. B. HloBkomsic

PykoBoauTeb 0CHOBHOM NPodecCHOHANbHOMI
o0pa3oBaTe/IbHOI NMPOrpaMMbl B. 1. IllannoBaJsioB




1 Ipeamer. Llesu u 3a1a4u JUCUMILIIMHBI, €6 MECTO B CTPYKTYype
0o0pa3oBaTeJIbHOM MPOrPaMMbI

MarepuajoBeieHie M TEXHOJOIHSl KOHCTPYKHHMOHHBIX MaTepHAJIOB KOMIUICKCHAs
JUCLUIUINHA 10 OOILUEMHKEHEPHOM IOATOTOBKE CHELMAIUCTOB JIIOOOr0 HAalpaBiIeHMUS,
U3yyarouias — CrocoObl  IOJy4YeHMs, IepepaloTKM M O0pabOTKHM  KOHCTPYKLIMOHHBIX
METAIIMYECKUX U HEMETAJUINYECKUX MAaTEPUAIIOB, IPUMEHSAEMBIX B PA3JINYHBIX OTPACIAX.

IIpeaMeToM AMCHMILVIMHBI SBJSIETCS M3Yy4YEHHE CTPOCHHUS DPA3JIMYHBIX MaTepuajoB B
TECHOM CBSI3W C UX CBOMCTBaMH, KOTOpbIE pa3lensioTcss Ha (U3MYECKHEe UM MEXaHHUYECKHE,
KOTOPbIE ONPEAEISAIOT TEXHOJIOTHYECKHE U IKCILUTyaTalluOHHBIE.

Heabi0 IMCHUILUIMHBI ABISETCS (OPMHUPOBAHUE Y OOYHAIOUIMXCS HABBIKOB MO TMOAOOPY
KOHCTPYKLIMOHHBIX MAaTE€pUaIOB IPU PEIIEHNH WH)XXEHEPHBIX 3a/1a4, KOTOPbIE XapaKTepU3yrTCs
MIUPOYAWIIMM ~ MHOTOOOpa3WeM Kak TPaJulMOHHO MPHUMEHSEMBIX, TaK ©  HOBBIX
TEXHOJIOTUYECKUX ITPOLECCOB MOIy4YeHUsI U 00pabOTKH 3ar0TOBOK.

OcHOBHbIE 321241 U3YYEHUS TUCIUILIIMHBI

- cOpMHPOBATh Yy CTYJIEHTOB HMH)KCHEPHOI'O MBIIUIEHUS HEOOXOAMMOIO Ui peIICHUs
IIPAKTUYECKUX 3ajlay, CBSA3AHHBIX C TEXHOJIOTMYECKUMU OCOOEHHOCTSIMH IPOLIECCOB MOJIyUYEHUs
1 00pabOTKH MaTEPHAJIOB;

- NPUMEHSTb COBPEMEHHbIE TEXHOJOTMU IPU TEXHUYECKOM OOCIyKMBaHUM, PEMOHTE
MalllMH W BOCCTAHOBJICHUHM JeTajed MallMH C LeJNbl0 IOBBIMIEHUS pPabOTOCIIOCOOHOCTH
CEIbCKOXO03IICTBEHHOM TCXHUKU;

- 3HaTh TEOPUIO U MPAKTUKY PA3JIMYHBIX CIIOCOOOB YIIPOUHEHUS MaTEPHAJIOB;

- WU3YYUTh OCHOBHBIE TPYNINbl METALIMYECKHMX U HEMETANIMYECKHMX MAaTepHalloB, HX
CBOWCTBaMHM U 00JIaCTH IPUMEHEHMUS;

- 3HaTb MPUHLMIIMAIBLHOE YCTPOMCTBO THUIOBOIO OOOpY/IOBaHUS, HHCTPYMEHTOB H
npUcnocoOIeHnH;

- OCBOUTb TEXHHUKO-DKOHOMUYECKHE XapaKTEPUCTUKU M 3KOJOTMYECKHE OCOOEHHOCTH
TEXHOJIOTHYECKUX MPOLIECCOB U 000pYy10BaHMs, a TAKXKe 00JaCTU UX IPUMEHEHHUS.

MecTo AMcUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

JucuuminHa «MarepuanioBeieHue ¥ TEXHOJOTHSl KOHCTPYKIMOHHBIX MaTepUalIOB
OTHOCUTCS K aucnuiimHaMm oOs3atenpHOd dacth (B1.0.21) ocHOBHOUW mpodeccHoHaTbHON
00pa3oBaTeNbHON MPOTrPAMMBI.

JucnunimHa oOecrieuyrBaeT pacliupeHue U yriayOrneHue 3HaHWM, YMEHHH, HaBBIKOB U
KOMIIETEHIIMH, MPUOOPETEHHBIX U CHOPMHUPOBAHHBIX B XOA€ MU3YyUEHHs JUCHUIUIMH «XHUMUSN,
«Duzukay, «MHxenepHas rpadukay, « TeopeTndyeckas MEXaHUKAy.



2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUEeHUS M0 JMCUUILIUHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pe3yJIbTATAMH OCBOEHHS 00pPa30BaTe/IbHON NMPOrpaMMbl

Konpr
KOMIIETEHITHI

DopMyIHpOBKA
KOMIIETCHIIHU

I/IHILI/IKaTOpI)I JOCTHXKCHUS
KOMIICTCHII A

[Inanupyemsbie pe3ybTaThl
o0OydeHus

OIIK-1

CrocoOeH pentuTh THITO-
BBIC 3a/1auu npodeccro-
HaJIBHOH JIEATSIBHOCTH Ha
OCHOBE 3HAHWW OCHOBHBIX
3aKOHOB MaTeMaTHYECKUX
Y €CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
nH(pOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJOTHUI

OIIK-1.1 /lemoHCTpHpYET
Y UCTIOJIb3YET 3HAHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX HAYK JUTS
PEUICHUS TUIIOBBIX 3324 B
00J1aCTH arpOUHXCHEPUH

3HaTh: - COBPEMEHHBIE CII0CO-
OBl TIOJTYYCHHS MATEPUATIOB U
W3IETUN U3 HUX C 3aJaHHBIM
YPOBHEM 3KCILTyaTallHOHHBIX
CBOICTB;

- CTPOCHHE U CBOWCTBA MaTe-
pHUAOB, CYIIHOCTh SIBJICHUM,
MTPOUCXOSIINX B MaTepraIax
B YCJIOBMSIX AKCILTyaTalluu

15631 (117078

YMeTh: - pemaTh MaTepuaino-
BEIUECKUE 33]1a4H Pa3IUYHOTO
THIIA C UCIIOJIH30BAaHUEM
OCHOBHBIX 3aKOHOB €CTECTBEH-
HO-HAaYUYHBIX OUCIUIIINH,

- OLIEHMBATH U IIPOTHO3UPO-
BaTh COCTOSIHAE MaTEPHUAIIOB H
MPUYHH OTKA30B JieTajiei moa
BO3IL€I\/'ICTBI/ICM Ha HUX pa3jing-
HBIX 3KCILTYyaTalluOHHBIX
(hakTOpOB.

Bnagers HaBBIKAMH — BBIOO-
pa KOHCTPYKUHMOHHBIX MaTEpH-
AJIOB JIJISl U3TOTOBIICHHS
3JIEMEHTOB MAIIINH U
MEXaHU3MOB;

- KOHTPOJISI Ka4eCTBa MPOYK-
WU ¥ TEXHOJIOTHYECKUX
MIPOLIECCOB.

OIIK-5

CrocobeH y4acTBOBaTh B
MPOBEICHUH DKCTIEPUMEH-
TaNbHBIX MCCIICAOBAHUN B
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-5.2 Ucnonbs3yeT
KJIACCUYECKHUE U COBpE-
MEHHBIE METOJIbI HCCIIEN0-
BAHUA B arpOUMHKCHEPUU

3HaTh: - IpUMEHEHHE COBpe-
MEHHBIX TEXHOJIOTHH MpH
TEXHUYECKOM 00CITyKUBaHHH,
PEMOHTE MaIllliH ¥ BOCCTaHOB-
JICHUH JIeTaNieil MaIluH JUist
MOBBIIIEHHUS PaboTOCIOCO0-
HOCTH MalIllMH U 000py0Ba-
HUSL.

YMeTh: - HCIIONB30BATh KJIAC-
CHUYECKHE U COBPEMECHHBIE ME-
TOJIBI KCCJICIOBAHMS TIPH BbI-
0ope MaTepraioB U CII0cO0OB
X 00paboTKu ais obecreye-
HUS TPeOYEMBIX IKCILTyaTaIu-
OHHBIX CBOHCTB JIETAJISIM CEITb-
CKOXO3SMCTBEHHBIX MAIITHH.
Bnagerbs HaBbIKaAMH
MH(POPMAITMOHHBIX TEXHOJIO-
THH IIPY TPOSKTUPOBAHUHU
TEXHOJIOTHYECKUX MTPOIECCOB
00CITy>)KUBaHHS U PEMOHTA
CEIBbCKOXO035IIICTBEHHOM TeX-




Konpr DopMyTUpoBKa Wnpnkatopsl noctwkenust | [lmanupyemsie pe3ynbTaThl
KOMIIETeHIIUH KOMIIETEHIIUU KOMIIETEHIIUU o0yueHus

HUKHU Ha OCHOBE COBPEMEHHBIX
METOIOB arpOMHKEHEPHBIX
pacyeToB M TEXHHUECKHX
CPEJICTB.

3 O0bEM TUCHUNJIMHBI U BUAbI Y4eOHOI padoThI

3aouHas
Ounas dopma 00yueHus dbopma
Bunet pabot 0byuenus
BCEro 00BeM yacoB BCEr0 4acoB
32:;0?; / IT cemectp | Ill cemectp | Il cemectp
OO11ast TPYJA0EMKOCTh JUCITUTLIHHBI 6/216 3/108 3/108 6/216
AynuTtopHas pabora: 72 40 32 22
Jlexiuun 30 16 14 8
[IpakTruecKkue 3aHATHS - - - -
JlaGopaTopHbie pabOThI 42 24 18 14
Jpyrue BUIIBI ay TUTOPHBIX
3aHATHI ) i ) )
IIpendKx3amMeHanMOHHbBIE
KOHCYJIbTaIlu1
CamocTosTenpHas padoTta 144 68 76 194
00y4aromuxcs, yac
Bua npoMexyTo4HOM arTecTanuu 3a4€T,
(sauer, sx3aven) K3AMEI 3a4yer 9K3aMeH 9K3aMeH
4 Conep:kaHue JUCUMIJIMHBI
4.1 Pazaesibl AMCHUNIMHBLI 1 BUABI 3aAHATHH (TeMaTUYeCKHUil MJ1aH).
Ne
W Paznen nucuurmuHb JI 113 JIP. | CPC
Ounas popma 0OyueHust
Paznen 1 MatepuanioBeieHHE. 16 - 24 68
1. |Tema 1. CtpoeHue U CBOMCTBA METAJIJIOB U CILJIABOB. 2 - 4 8
9 Tema 2. OCHOBBI TEOPUH CIUIABOB U JUarpamMmbl 5 i 5 9
COCTOSIHUSI.
3. |Tema 3. CrimaBbI CHCTEMBI KeJI€30-YTIIEPO/I. 2 - 4 9
4 Tema 4. Teopus 1 TEXHOJIOTHS TEPMUUECKON U XUMHUKO- 5 i 4 9
TEPMHUECKON 00pabOTKH cTajeil.
5 Tewma 5. JlernpoBaHHbBIE CTAH U CIUIABBI C OCOOBIMH 2 i 9
CBOWCTBaMH.
6. |Tewma 6. [Ipon3BOACTBO YEPHBIX M IBETHBIX METAJLIOB. 2 2
v Tema 7. LIBETHBIE METAIIIIBI U UX CILIABBI. 5 4 8
" |Hemerannnueckue MaTepHabl.
Tema 8. Marepuaisl, IpUMeHseMble B aBTOMOOHIISX,
8. |TpakTopax, CelIbCKOXO3SHCTBEHHBIX M DJICKTPHUECKUX 2 2 8
MaIIHHAX.
Paznen 2 TexHosorus KOHCTPYKLIMOHHBIX MaTEPHAJIOB. 6 - 6 32




9. |Tema 9. OcHOBBI JINTEHHOTO MPOU3BOJICTBA. 2 2 11

10. |Tema 10. OcHOBBI 00PAOOTKH METAJIOB JIABJICHUEM. 2 2 10

11, Tema 11. OcHOBBI TEXHOJIOTMH CBAPKU, TANKHU U 2 2 11
CKJICMBAHUSI MAaTEPUAJIOB.

Pazen 3 OOpaboTka MaTepraioB pe3aHUEM. 8 12 44

12 Tema 12. MucTpymeHTasIbHBIC MaTepuaibl. [Ipomecc 2 2 11
pE3aHusl U €r0 OCHOBHBIE 3JIEMEHTBHI.
13 Tema 13. @uznyeckue U TEMJIOBbBIE SIBJICHUS B 30HE 2 4 11
pe3anus. TouHoCTh 00pPaOOTKH.
Tema 14. 3HOC ¥ CTOMKOCTD peXyLIEro MHCTPYMEHTA.
14. |KavectBO M (pr3nuecKOe COCTOSHHUE MTOBEPXHOCTHOTO 2 2 11
CJ10s1.
15, Tewma 15. Knaccudukanus MeTaiiopexymux CTaHKOB. 2 4 11
OCHOBBI TEXHOJIOTHH MAITHHOCTPOCHHUSI.
Bcero 30 42 144
3ao4Has hopma 0O0yUeHHS
Paznen 1 MarepuanoBeacHue. 4 6 92
1. |Tema 1. CtpoeHue 1 CBOMCTBA METAJIOB U CIJIABOB. 0,5 2 12
5 Tema 2. OCHOBBI TE€OpUHU CIUIABOB U JHArpamMMbl 05 i 11
COCTOSTHHSL. '
3. |Tema 3. CrimaBbI CHCTEMBI KEII€30-YTIICPO/I. 0,5 2 12
4 Tema 4. Teopus U TEXHOJIOTUS TEPMUUECKON I XUMHUKO- 05 9 12
TEPMUYECKO 00pabOTKH cTaseH. ’
5 Tema 5. JlerupoBaHHBIE CTaNU U CILIABBI C 0COOBIMU 05 i 11
" |cBOICTBaMH. ’
6. |Tema 6. IIpou3BOACTBO YEPHBIX U IIBETHBIX METAIIJIOB. 0,5 - 12
v Tema 7. LIBETHBIE METAIIJIBI U UX CILIABBI. 05 ) 11
" |HeMetayummnueckue MaTepuabl. ’
Tema 8. Marepuanbl, IpuMeHsieMbIE B aBTOMOOMIISIX,
8. |TpakTopax, celbCKOXO03SIMCTBEHHBIX U DJIEKTPUUECKUX 0,5 - 11
MaIIHHAX.

Paznen 2 TexHos10THsI KOHCTPYKIIMOHHBIX MaTepHaJIOB. 15 4 34
10. |Tema 9. OcHOBBI TUTEHHOTO TPOU3BOICTBA. 0,5 2 11
11. |Tema 10. OcHOBBI 0OPaOOTKH METAJIIOB JTABJICHHUEM. 0,5 2 11
12, Tema 11. OCHOBBI TEXHOJIOTHH CBAPKU, TANKHU U 0.5 i 12

CKJICMBAHUSI MaTEpUAJIOB.
Paznen 3 O6paboTka MaTepHallOB pe3aHHEM. 2,5 4 68
13. |[Tewma 12. IHCTpyMEHTAJIbHBIC MAaTEPUAIIBI. 0,25 2 12
14, Tema 13. [Iporecc pe3anust U €ro OCHOBHBIE AJIEMEHTHI. 05 i 11
®dusnydeckue SBJICHUs B 30HE PE3aHMsI. ’
Tema 14. TeruioBble BJIEHUS B 30HE pe3aHus. TOUHOCTh

15. 0,5 - 11
00paboTKH.

16. Tema 15. KauecTBo u (hn3uvecKoe COCTOSTHUE 05 i 11
IOBEPXHOCTHOIO CJIOSL.

17, Tema 16. 3HOC pexxymero nHcTpyMeHTa. CTOHKOCTh 0,25 i 11
WHCTPYMEHTA U CKOPOCTh PE3aHMUSL.

18, Tewma 17. Knaccudukanus METaopexymux CTAaHKOB. 05 2 12
OCHOBBI TEXHOJIOTHH MaIITMHOCTPOCHHUSL. ’

Bcero 8 14 194




4.2 Conepxxanue pa3aesioB y4eOHOM THCIUTIINHbBI

Paznen 1 MartepuasioBeaeHue.

Tema 1.1 CTpoeHne 1 CBOMCTBAa METAJLJIOB M CIIABOB.

O6mme cBemeHus o wmartepuanax. CTpoeHWEe W CBOWCTBA MeETaUIOB. THIbBI
KPUCTAIIIMYECKUX pelieToK. THumbl cBs3el B TBepAbIX Tesax. CTpoeHHEe peabHbIX KPUCTAILIOB.
[TonsTre o nucnokauusx. Ayorponus, anuzoTponus. [InasneHne n KpucTauIM3anus METAJUIOB.
Bnusaue npumeceit u apyrux (akTopoB Ha mpouecc Kpucrawmzanuu. OOpa3zoBaHHE 3€peH.
Crpoenue cautka. IloHATHE O MeXaHMUYECKHX, (PU3MUYECKHX, XMMUYECKHX U TEXHOJIOTMYECKUX
CBOMCTBaxX METaJIOB.

Tema 1.2 OCHOBBI TEOPHUH CILIABOB M JUATPAMMBI COCTOSTHHS.

[TonsiTusi: criaB, KOMIIOHEHT, (a3za. MexaHuueckue cMecu. TBepable pPacTBOPHIL.
XUMHYECKHE  cOoeIuHEHus. MeToapl MOCTPOEHUS  JuarpaMMbl  COCTOSIHMSI — CIUIaBOB
HKCIIEPUMEHTAIBHBIM ITyTEM M aHAJIM3 UX OCHOBHBIX THIOB. [IpaBuio orpeskos. [IpaBuio ¢as.
CBa3b MEX1y auarpaMMaMu cocTosinus u cBorictBamu 1o H. C. KypnakoBy.

Tema 1.3 CruiaBbl CHCTEMBbI 7KeJ1€30-YIJIEPO/I.

Juarpamma coCTOSIHUS jkene30-lieMeHTHT. KoMmoHeHTsl U (a3bl B cIUiaBax Kejes3a C
yraepoaoM. JlmarpamMmma COCTOSIHMSI CIUIAaBOB  Kejie3a C  yriiepoJoMm (craOuibHas U
MeTacTaOuIbHAsI CUCTEMBI).

BinsHue yrinepoga M NOCTOSHHBIX NpUMeEced Ha CTPYKTYpY M CBOICTBa CTalleH.
Knaccugukanus, npuMeHeHHME U MapKUpPOBKa YriepoaucTsix crayedl corimacHo ['OCTawm.
Uyrynsl. ['padurmzammss  ugyryHoB. BumsHue mnpumeceii Ha  CBOMCTBa  YyT'YHOB.
MoauduurpoBanue. MHUKPOCTPYKTYpa M CBOICTBa Ceporo, KOBKOI'O U BBICOKONPOYHOI'O
yyryHoB. [Ipumenenue u mapkuposka no I'OCT.

Tema 1.4 Teopusi 1 TeXHOJIOTHSI TEPMUYECKOH U XMMHUKO-TEPMUYECKO 00padOTKHU
craJjiei.

OcHOBBI TeopuM TepMHUYECKOH 00pab0TKH uyryHa u ctainu. O0pa3oBaHHe ayCTEHUTA MPU
HarpeBe.  JlelicTBuTenbHAass WM HACJIEICTBEHHass  BenuuyuHa  3epHa.  [IpeBpamienus
NIEPEOXJIAKICHHOIO aycTeHuTa. JluarpaMma M30T€PMHYECKOrO IIPEBPALICHHS ayCTEHHTA.
[lepnutHOE mpeBpameHne. MapTeHcuTHoe TpeBpaiieHue. llpeBparieHue aycTeHUTa IpU
HENPEpBIBHOM OXJaxKAeHUH. [IpeBpaliieHue npu HarpeBe 3aKajleHHON CTallu.

OcHoBHBIE BHIBI TepMHUUECKOW 00pabO0TKu. OTKUT, HOPMAIH3AIKs, 3aKaJIKa U OTITYCK.
3akanMBaeMoOCTb M IpokamuBaeMocTh craned. Otmyck cranmu. OOpaboTka  XOJOJOM.
Tepmomexannyeckast o0padoTka craneil. OcoOeHHOCTH TepMUUECKOH 00pabOTKHU JTETUPOBAHHBIX
craneif. Tepmuueckass oOpaboTka uyryHa. MeTopl MOBEPXHOCTHOM 3aKajKW: MHIYKIMOHHBIMH,
ra3oIyIaMEeHHBbIN, Ja3epHbli. [[puMeHeHne NoBEpXHOCTHOM 3aKalIK/ IIPHU MIPOU3BOJCTBE JeTaNEH
C/X TEXHHKH.

OcHoOBBI XUMHUKO-TEPMUYECKON 00paboTKH. [lemenTanus. A3oTHpoBaHUe.
[{nanupoBanue. Hutponementauus. Auddysnonnas merammmzanus. [IpumeHeHue XUMHKO-
TEPMHUECKON 00pabOTKH MpHU MPOU3BOACTBE JIeTallell aBTOTPAKTOPHOTO MAllIMHOCTPOEHHUS.

Tema 1.5 JlerupoBaHHbIE CTAJIN H CIJIABBI ¢ 0COOBIMH CBOICTBAMHU.

BnusiHue erupyronmx 31eMeHTOB Ha KpUTHYECKUE TOUKH, CTPYKTYPY U CBOMCTBA CTalH.
BnusiHue nerupyromunx 3JeMEeHTOB Ha CBoicTBa (¢epputa u aycreHuta. Obpa3zoBaHue KapOuIoB.
Knaccudukanus u mapkupoBka jerupoBannbix ctaneit mo ['OCT.

Tema 1.6 IIpou3BoACTBO YepPHBIX U HBETHBIX METAJIJIOB.

[Tpon3BOACTBO YEpHBIX M LBETHBIX MeTaioB B Poccum u 3a py6exxom. [IpousBoactso
yyryHa. McxonHele MaTepuanbl JOMeHHoOro mporecca. OCHOBHbIE (PU3UKO-XMMHUYECKHE
MPOLECChl TIOJYyYeHUs 4YyryHa B JOMEHHBIX Meyax. [Ipoaykuusi JOMEHHOTO NpPOU3BOJCTBA.
TexHuko-skoHOMHUYeckue nokasarenu. I[IponsBoacrsa cranu. CymHOCTB Iporecca. Y CTpOHCTBO
U paboTa KHCIOPOJAHOIO KOHBEPTOpPA, MAapTEHOBCKOW M ayeKTpuyeckux mneudeld. CrocoObl
pa3IMBKHU CTaJIH.



Crpoenue crasbHOrOo ciauTka. CrmocoObl TOBBIMICHHUS] YHUCTOTHI CTaldM: oO0paboTka
CHHTETUYECKMM  IIJIAKOM, BaKyyMHUpPOBAaHHE, DSJIEKTPOIUIAKOBBIM  mepemiaB. [Ipsmoe
BOCCTaHOBJIEHHE kele3a. CyIIHOCTh CIOCOO0B MOMyUEHUsI MEIU, ATIOMUHUS U TUTaHA.

Tema 1.7 LIBeTHBIE MeTaJLIbI M UX cILIaBbl. HeMeTa/lInuecKkue MaTepualbl.

Menp u ee cmiaBbl: JaTyHH, OpoH3bl. Tepmuueckas 00pabOTKa METHBIX CIUIABOB.
ANIOMUHUEBBIC U MarHWeBbIe CIUIaBbL. Tepmudeckas oO0paboTka criaBoB (crapeHue) TuTtaH u
ero cmiaaBel. Tepmuueckas o00paboTka cruiaBoB. CpaBHMTENIbHAs — XapaKTEPUCTHKA
IIPOMBIIUIEHHBIX CIIJIaBOB. MapKUpOBKa LIBETHBIX METAJIJIOB U CIU1aBOB. [IpumeHeHue.

[TonumepHble Marepualibl, UX CBOiicTBa W Kiaccudukanus. TepMopeakTHBHBIE H
TEpMOIIaCTUYHBIE TUIacTMacchl. [loHATHE O MeTojax mepepaboTKH IIacTMacc B H3ACIHSL.
OxoHomuueckast 3 PeKTUBHOCTh MPUMEHEHHUS M1aCTMACC.

Pesunorexunueckne Matepuansl. CocTaB M Ha3HAUYEHUE MHIPEAMEHTOB. Byikanuszamus.
Bnusinue cocraBa pe3suH Ha ux cBoicTBa. Kiaccubukanus pesmH. MexaHudyeckue CBOICTBa
pes3uH u ux ocodbeHHoctH. [IpuMeHenne pe3uH s u3AeIui.

Crexiio u kepamuka. CoctaB U HazHayeHHe KOMIOHEHTOB. Kiaccudukanus u o0nactb
MIPUMEHEHUS.

Tema 1.8 Martepuananl, mnpuMeHsieMble B  aBTOMOOWISAX, TPAaKTOpax,
€eJIbCKOXO03SIIICTBEHHBIX U 3JIEKTPHYECKUX MALIMHAX.

KoHCcTpyKUMOHHBIE CIIaBbl M CTaldd. YTJIEPOAUCTbIE KOHCTPYKLIMOHHBIE CTajH.
JlerupoBaHHbIE ~ KOHCTPYKI[MOHHBIE  CTald. ABTOMaTHble  CTajld, MX  Ha3HA4YCHHUE.
MapTeHCUTHOCTAPEIOIINE BBICOKONPOUHbIE cTad. CTaid JUisi U3MEPUTENbHOTO MHCTPYMEHTA.
Cranu Ui mITaMIoBoro MHCTpyMeHTa. M3HococTolikue ctanu U cruiaBbl. AHTU(PUKIUOHHbBIE
Marepuanbl. OpuUKIKMOHHBIE Martepuainbl. [lopomikoBeie criaBel. MaTtepualbl, YCTOHYUBBIE K
BO3JICUCTBUIO TEMIIEpaTypbl M BHEWIHEH cpenbl. KOppO3MOHHOCTOMKME CTalM W CIUIABBI.
XKapocroiikue cranu. Knaccudukanus ¥ NOpUMEHEHHE >KAPOMPOUYHBIX CTaliell U CIUIaBOB.
Marepuansl ¢ ocoObiMu  (usmueckumu  cBoiicTBamu. Kiaccudukamust MaTepuanoB IO
MarHuUTHBIM XapakTepuctukaMm. [lollynpoBOJHHMKOBBIE MaTepuagbl, HX XapaKTEPUCTHKHU.
CriocoObl  TIONYYEeHHS TONYIPOBOJHUKOBBIX MAaTEPUANIOB BBICOKOM YHMCTOTHI M Pa3IUYHBIX
MEPEX0JI0B, MAaTePUAIIbI C OCOOBIMH JIEKTPUYECKUMU CBOMCTBAMU: PE3UCTHBHBIC, KOHTAKTHBIE,
NPUIIOM, MaTepHalbl C BBICOKOM 3IEKTPUYECKOM MPOBOAMMOCTHIO. (CBEPXIPOBOJHUKH.
Juonexktpuku. BnusHue ¢GakTopoB OKpysKaromield cpeibl Ha XapaKTePUCTHKU JTUAJIEKTPUKOB.
Matepuansl ¢ 0COOBIMU TETJIOBBIMU CBOMCTBaMH.

Pa3nen 2 TexHoJiorusi KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Tema 2.1 OcHOBBI JTUTEHHOTO MPOU3BOACTBA.

Krnaccugukanus cnoco0oB MmoixydeHHs] OTIMBOK. TEXHOJOrMYEcKas cXxema IOJyueHUs
OTJIUBKU. MozeNbHbIA KOMIUIEKT. DOPMOBOUHBIE MaTepuaia, UX BUbl, HA3HAYEHHE U CBOICTBA.
®opMOBKa TIPH TMOMOIIM MOJIETH U MOJETBHBIX IUT. JINTHUKOBAs cUCTEeMa, €€ Ha3HAaueHUe,
MIPUHIIAIT YCTPONCTBA U OCHOBHI pacueTa. MammHHas u pyuyHas popmoBka. JIuteitHbie cBoiicTBa
METaJUIOB W CIUIABOB: TeMIeparypa IUIABIEHUS U 3aJMBKH, KUIKOTEKY4eCTh, YyCaJKa.
Knaccudukanus nureiHpix marepuanoB. CrnocoObl IUIaBIEHUS METaUIOB. Marepuanbl it
MIUXTHL. 3a7uBKa MeTaIoM GopM. BeiOuBKa oTIMBOK U3 (popM, 0OpyOKOB M OUHUCTKA OTIUBOK.
Hanpsokenus u nepopmannu B otnuBkax. OcoOEHHOCTH TEXHOJIOTUU U3TOTOBJICHHS OTIUBOK U3
Pa3IUYHBIX CIJIABOB - UyTYHA, CTAJIH, aTFOMHHHUEBBIX.

Jlutbe B 000NOuYKOBbIE (opMbl. JIUTbEe MO BHILIABISIEMBIM MojensM. JIluTee B
MeTayumaeckue GopMbl. MI3roToBiIeHHE OTIIMBOK IIEHTPOOSKHBIM JIUTHEM.

Tema 2.2 OcHOBBI 00pa00OTKH METAJVIOB JaBJIEHHEM.

Teopernueckne OCHOBbI OOpaOOTKM METAJUIOB JaBJIEHHWEM. YTpyras U IUlacTUYecKas
nedopmaruu. MexanusM aedopmaruu. XoJaoaHas U ropsiuas aedopmarus. SIBneHre HakIerna.
N3meHenne CTPyKTypbl W CBOWCTB IIPU HArpeBe IMOCIE Hakjena. PexpucTamin3aiioHHbIC
mporeccel.  XolonHas W Topsidas o0paboTka MeTaiyoB  JnaBileHHWeM. Hakienm U
PEKPUCTATUTM3AIMOHHBIN OTXKUT TIpH 00paboTKe aaBieHuEM. TemiiepaTypa peKpUCTaTH3allun.
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TemnepaTypHblii UHTEpBad 00paOOTKM METAJIOB JaBieHHeM. HarpeBaTenbHble MEYM U HX
YCTPOMCTBO.

Cxema npokatHoro crtaHa. CoprameHT npokara. CyIIHOCTb BOJIOYEHMS, TEXHOJOTHUS
BosioueHUd. [lponykuus, BbIIycKaeMas BOJOUYMJIBHBIMU L€XaMH, 00JIACThb €€ IPHUMEHEHUS.
CymHocTts mnpeccoBaHus. MeTamibl M CIUIaBbl, HpUMEHsEeMble Juis MpeccoBaHus. OOuue
CBeZIcHHsI O CBOOOAHON KOoBKe. O0OpyIoBaHMEe JUIsi CBOOOIHON KOBKH. TexHomorusi cB0OOO HOM
KoBkH. OOmue cBeneHuss 00 0ObEMHOM ropsyeil U XOJIOAHOW IITAMIOBKE U UX MPUMEHEHUHU.
Xononnas Beicasika. CyHIHOCTH TMpolecca JUCTOBOM INTAMIOBKU. TEXHOJOTHS JIMCTOBOM
XOJIOAHOW U ropsiuel ITaMIIOBKH.

Tema 2.3 OCHOBBI TEXHOJIOTHH CBAPKH, NAIKH U CKJICHBAHUS MATEPHAJIOB.

PaGoTbl oTeuecTBEHHBIX M 3apyOexHBIX y4eHbIX B obOsactu cBapku. Knaccudukanus
BUJOB CBapKu. TeopeTnueckue OCHOBBI CBapKu IulaBieHHUEM. CBapuBAaeMOCTb METAIOB U
CIUIaBOB. MeTalutypruueckue, XuMUYeckue U pu3nyeckue sSBJICHUS B MaTepuaiax Ipu CBapKe.
Knaccudukarnus cBapHbix coennHeHui. JlyroBas cBapka. DJIeKTpuUUecKas qyra U €e CBOWMCTBA.
OcoOeHHOCTH TOpEHHsS JAyrH NpU TMOCTOSIHHOM M TepeMeHHOM Toke. OO0opynoBaHue U
npucnocoOeHnss Al JyroBOM CBAapKU. OJEKTPOAbl, HMX KIACCH(PHUKAIMUA W MapKUPOBKA.
TexHoorust 1yroBoi CBapKH.

ABTOMaTHUeCKas M TOJyaBTOMaTHyecKas cBapka moj cioem (iroca. CBapka B cpene
3alIUTHBIX Ta30B. KOHTakTHasi cBapka: CTBIKOBas, TOYEYHas, pojuKoBas. ['a3oBas cBapka.
Marepuansl, nNpuMeHseMble Uid ra30Boi cBapku. CBapo4yHOE IJIaMsi U €ro XapaKTepUCTHUKA.
TexHonorust ra3oBoil cBapku. ['a3oBas pe3ka. MeTonbl KOHTpPOJIS CBapHOIO COEIMHEHHS U
cnocoObl ycrpaHeHust JaedexToB. OCOOEHHOCTH CBapKH pa3iiMyHBIX MaTepuanoB. CrocoObl
CBapKu: TPEHUEM, YIbTPO3BYKOBas, Tud(y3roHHAs] B BAKyyMe, HNEKTPOHHBIM JIy4OM U IPYTHX.
Bubpoxyrosas naruiaBka. JlazepHas u muia3MeHHas cBapka M HariaBka. CBapka Iiactmacc.
TexHuka 0€30MaCHOCTHU MPU CBAPOYHBIX paboOTax.

CymHocTh Mmaiiku U obsactu ee npuMeHeHus. Kimaccudukaius MeTonoB naiku. Bumbr
NpUIOeB U (IIIOCOB, UX BHIOOpP MpU MaliKe YepPHBIX U LBETHBIX METAIOB. TeXHOIOTUU MAlKH
MSITKHMH U TBEPBIMH MIPUTIOSIMU, TIPUMEHIEMOE 000py/I0BaHNE, HHCTPYMEHT M MaTepUAIIbI.

TexHOI0rnu CKIIeUBaHMUs, FTepMETU3allMi HEMOIBM>KHBIX U MOJIBUKHBIX COSIUHEHUMN.

Pasnen 3 O0padoTka MaTepuaioB pe3aHueM.

Tema 3.1 UnctpymeHTanbHble mMaTepuaJibl. Ilpomecc pesanusi M ero OCHOBHbIE
3J1eMEHTBI.

I/ICTOpI/Ifl pasBUTHA CTAHKOB W HWHCTPYMCHTOB. OcHOBHEBIE HaIlpaBJICHHUA Pa3BUTHUA
CTaHKOB Ha COBpEMEHHOM OJTame. TpeOoBaHMA K HHCTPYMEHTAJIbHBIM MaTepUalaM.
VYrinepoaucTsle, JIETUPOBAaHHBIE U OBICTPOPEXKYIIME MHCTPYMEHTAlbHbIE CTalu. TBepjble
CIUIaBbl. MUHEpaJIOKEpaMUUECKUE U CUHTETUYECKUE CBEPXTBEP IbIE MaTEPHAIIBI.

OcHoBHble BuAbl 00pabOTKKM MaTepuanoB pe3aHueM. OCHOBHBIE 3JIEMEHTHI Ipoliecca
pe3anus. Metoayka Ha3HAUYECHUs PEKUMOB pe3aHusl. DJIEMEHThl TOKapHOro MPOXOJHOr0 pe3la,
€ro reOMEeTpHs, BIUSIHUS YTJIOB 3aTOYKH Ha MPOIECC pe3aHus U KaueCTBO 00pabOTKH.

Tema 3.2 ®duznyeckue U TeNJI0OBbIE ABJIEHNS B 30He pe3aHusi. TouHocTh 00padOTKHU.

[Ipouecc o6pa3oBaHust CTPYKKU MTPU TOUEHUHU. TUIIBI CTPYIKEK, yCaKa CTPYKKHU, HAKJIETL,
HapocTooOpa3zoBaHue Npu pezanuu. Jledopmarus npu 06paboTke METaIOB.

TennoBeie siBieHHsS B 30HE pe3aHus. TemmepaTypa B 30HE pe3aHHUsA: CpEACTBa €€
u3MepeHuss U O60pbObl ¢ Heil. Pacmpenenenue Teruia mpu pe3aHHM, YpaBHEHHE TEIJIOBOTO
Oasanca. )KI/IJIKOCTI/I, MNPUMCHACMBIC IJId CMAa3KW W OXJIaXKJACHUA. Cunel n MOIITHOCThb PE3aHUA
npu To4eHuu. TouHOCTh 00pabOTKH. 3aBUCUMOCTh TOYHOCTH OT YCJIOBUIM 00pabOTKH.

Tema 3.3 U3HOC U CTOHKOCTH pexyliero mHcrpymenra. KadectBo um ¢pusuueckoe
COCTOSIHHE TIOBEPXHOCTHOIO CJIOS.

N3HOC pexymux WHCTPYMEHTOB M €ro pa3sHOBUAHOCTH. Buasl u ¢dopmbl u3HOCA
uHcTpyMeHTa. Kputepunm usHoca. CKOpoCTh pe3aHMsl NPU TOYEHHHM M 3aBUCHUMOCTb €€ OT



OCHOBHBIX (pakTopoB pe3aHusa. CTOMKOCTb MHCTPYMEHTAa U €€ 3aBUCHUMOCTb OT CKOpPOCTH
pe3anus. O6pabaThIBAEMOCTh MAaTEPUAIOB PE3aHUEM.

KayectBo u (pusnueckoe cocTossHUE MOBEPXHOCTHOrO ciiosl. OcTaTOYHbIE HANPSKEHUS.
[lepoxoBarocTh 00paOOTAaHHON IMOBEPXHOCTU: €€ 3aBUCHMOCTh OT YCIOBHH 00pabOTKH.
Bnustaue uncToThl 00paOOTaHHONW MOBEPXHOCTH (ILIEPOXOBATOCTH) HA CIyXKeOHbIE CBOWCTBA
neraneii. O1eHka mepoxoBaToCcTH 00paboTaHHOM MoBepXHOCTH. BuOpanuu npu pesaHuu.

Tema 3.4 Knaccupukanus MeTALIOPEKYIIUX CTAHKOB. OCHOBBI TEXHOJOTHMHU
MAIIHHOCTPOEHHUS.

ITpuHumn KJIaccuuKanuu METAJUIOPEXKYIIHUX CTaHKOB. Knaccugukanus
METAJUIOPEKYIIUX CTaHKOB II0 BECY, TOYHOCTH, YHHUBEPCAJIHHOCTH, TEXHOJIOTHYECKOMY
npusHaky. Ilepenaum, npuBOJABI U OCHOBHBIE MEXaHM3MBbl CTaHKOB. KuHemaruueckas cxema
METaJUIOPEXKYIIEro CTaHKa.

XapakrepucTuka Merojga oOpaOOTKM To4YeHHEM. Pa3HOBHIHOCTM CTaHKOB TOKApPHOM,
CBEpIMIBHOU, (pe3epHOH, cTporadbHOi Tpymnmbel. OOm@as XapakTepucTuka adpa3uBHOU
00pabOTKU M CTAaHKOB UM (OBAILHON M TOBOAOYHOM I'PYIIIbI.

OCHOBHBIC  TIOHSATHSI ~ TEXHOJIOTMM  MAlIMHOCTPOEHUS:  NPOWU3BOACTBEHHBIH U
TEXHOJIOTUYECKUH MPOLIecC, Onepanus, yCTaHoB, Iepexo, npoxo U np. [Ipou3BoauTensHOCTh
00pabOoTKM U MyTH €€ TOBbIMEHHs. Bupl mpon3BoACTBa U MX 0cOOeHHOCTH. BBIOOD 3aroTOBOK U
MPUITYCKU HA 00paboTKY.
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4.3 IlepeyeHn TeM JeKIuit

O0bEM YacoB

Ne
W Tewma nexuun dbopma oOyueHus
OuHas | 3a04yHas
Paznen 1 MartepuasioBeaenue.
1. CTpoeHune U CBOMCTBAa METAJIOB U CIIJIABOB. 2 0,5
2. | OcHOBBI TEOPHUH CIJIABOB U IMATPAMMBbI COCTOSTHHSI. 2 0,5
3. CIutaBbl CHCTEMBI JKEJ1€30-YTIICPO/I. 2 0,5
4 Teopus U TEXHOJIOTUS TEPMUUECKON U XUMUKO-TEPMUYECKON 5 05
" | 0OpaboTKH cTajei. '
5. JlerupoBaHHBIE CTAJIH H CIUIABBI C OCOOBIMHU CBOWCTBAMHU. 2 0,5
6. ITpon3BOJACTBO YEPHBIX W IIBETHHIX METAILJIOB. 2 0,5
7 [{BeTHBIE MeTaJLIBI M UX cIUIaBbl. HeMeramnuueckue 5 05
MaTepuabl.
8 Marepuansl, TIpHMEHSEMbIE B ABTOMOOWIIAX, TPAKTOPax, 9 0.5
CEJIbCKOXO03SUCTBEHHBIX M DJICKTPHUSCKUX MAITHHAX.
Pa3nen 2 TexHo10r1si KOHCTPYKIMOHHBIX MATEPHAJIOB.
9. OCHOBBI JINTEHHOTO TIPOU3BOICTBA. 2 0,5
10. | OcHOBBI 00PaOOTKH METAIIJIOB JTABJICHHEM. 2 0,5
11. | OcHOBBI TEXHOJIOTUU CBAPKH, MAWKHU M CKJICUBAHUS MATEPUAJIOB. 2 0,5
Pazgen 3 O0padoTka MaTepHaJIOB pe3aHHEM.
12 WuctpymenTansHble Matepuansl. [Ipotiecc pe3anus u ero 9 0,75
OCHOBHBIC JICMEHTHI.
13. ®du3nyecKue U TEIJIOBHIE SIBICHUS B 30HE pe3aHusi. TOYHOCTb 9 05
00paboTKH. '
14, H3HOC ¥ CTOMKOCTH pexyIIero nHcrpyMenTa. Kauectso u 9 075
(bU3HYECKOE COCTOSHNUE TOBEPXHOCTHOTO CIIOS. ’
15, Knaccudukanus MeTainopexxymux cTaHkoB. OCHOBBI 9 0.5
TEXHOJIOTUU MAITHHOCTPOCHHUSI.
Bcero: 30 8
4.4 TlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
N O6beM yacoB
. /(_1)1 Tema npakTU4ecKoro 3aHsThs (CeMHHapa) dbopma o0yueHus
OuHas | 3ao4Has
He nmpenycMoTpeHsI.
4.5 Ilepedennb TeM J1a00OPATOPHBIX padoT.
N O06bemM yacoB
. /(_1)1 Tema naboparopHoit paboThI dbopMma o0yueHus
ouHas ‘ 3a04Has
Paznen 1 MartepuajioBeaeHue.
1. | OnpeneneHue TBEPIOCTH METANIOB 10 MeTony bpuness. 2 1
2. | Ompenenenne TBEPAOCTH METAJLUIOB 0 MeTo 1y PokBena. 2 1
3. AHanu3 1MarpaMm JIBOWHBIX CIIJIABOB. 2 -
4. | AHanu3 aAuarpaMMebl CIUIAaBOB CHCTEMBI JKeJIe30-YIIIepo/. 2 2
5. | Makpo- u MUKpPOCTPYKTYPHBIN aHAJIU3 METAJIJIOB U CILJIABOB. 2 -
6. | MUKpOCTPYKTYPHBIN aHAJIN3 KEIC30YTIIEPOAUCTHIX CIUIABOB. 2 -
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7. Buibl ¥ TEXHONIOTHS TEPMUYECKON 00pabOTKH CcTalei. 4 2

8. | McxoaHple MaTeprabl U IPOAYKIUS IOMEHHOTO IPOM3BOJICTBA. 2 -

9 N3ydenne CBOUCTB 1 00JIACTH MPUMEHEHUS [IBETHBIX CIIJIABOB U 5 i
HEMETaNTHYCCKUX MaTePUAJIOB.

Pa3zjies 2 TexHos10rusi KOHCTPYKIIMOHHBIX MATEPHAJIOB.

10. [TpoekTHpoBaHHE TEXHOJIOTHYECKOTO POIIECcCa H3TOTOBJICHUS 4 9
OTJIUBKH.

11 HpoeKTI/IUpOBaHI/Ie TEXHOJIOTHYECKOTO MPOIECcca U3TOTOBICHHUS 5 9
CTAJIbHOM MMOKOBKH.

12 Nzyuenue O60p§’I[OBaHI/IH U MaTepUaIoB, HCTIONB3YEMBIX IPH 4 i
AJIEKTPOAYTOBOM U T'a30BOM CBapKe.

Paznen 3 O0padoTka MaTepuaIOB pe3aHHEM.

13. KoHcTpykuus u reoMeTpuieckue 0COOCHHOCTH PEXYIIUX 5 5
WHCTPYMEHTOB.

14. W3ydenune TokapHO-BUHTOPE3HOTO CTaHKA U padoT, 5 9
BBITIOJTHSIEMBIX HAa HEM.

15, W3ydenune BepTHKAILHO-CBEPIMILHOTO CTaHKA U paboTa Ha 9 i
HEM.

16. W3ydenune ropu3oHTaIbHO-(hPE3epHOrO CTaHKA U paboTa Ha 9 i
HEM.

17. | 3yueHnue MeTOI0B M3TOTOBJICHUS 3y0UaThIX KOJIEC. 2 -

18. W3ydenue abpa3uBHO-aJIMa3HOTO HHCTPYMEHTA U a0pa3uBHO- 9 i
aJIMa3HOM 00pPabOTKH.

Bcero: 42 14

4.6 Buabl caMocTOAITEIbHOM PadoThI CTYJI€HTOB U NepevyeHb Y4eOHO-MeTOANYEeCKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHOM padoThl 00yUaromuxcst

4.6.1 IloAroToBKa K Ay IUTOPHBIM 3aHATUIM

Marepuansl JE€KUMA  SBISIOTCA OCHOBOM IS  M3YYEHHS TEOPETUYECKOM YacTh
JUCUHUIIIMHBI U TIOATOTOBKH CTYJEHTA K MPAKTUYECKUM 3aHATHUSIM.

[Ipu moArOTOBKE K ayJAUTOPHBIM 3aHATHUSIM CTYJICHT JOJIKEH:

- U3yYUTh PEKOMEHIyEMYIO JINTEPATyPY;

- MPOCMOTPETh CAMOCTOSITEIHHO JIOMOJHUTEIBHYIO JTUTEPATYPY M0 U3yIaeMOU TeMe.

OCHOBHOH 11eNTbI0 TMPAKTHUECKUX 3aHATHH W JTaOOpaTOpPHBIX pabOT SBIAETCS H3yueHUE
OTJIENIbHBIX Han0oJIee CIOXKHBIX U MHTEPECHBIX BOIPOCOB B PAMKax TEMBI, a TaKKe€ KOHTPOJb
CTENEHW YCBOEHUs MPOWJEHHOrO Marepuajga M XOJa BBIIOJHEHHS  CTyJEHTaMu
CaMOCTOSITENILHOM pabOTHI.

4.6.2 Ilepeyenb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (POEKTHI) HE MPETYCMOTPEHBI.

4.6.3 IlepeueHb TeM pepepaToB, pacueTHO-rpaguuecKux pador
Pedepatsl, pacueTHO-Tpaduueckne paboTsl HE MIPETYyCMOTPEHBI.
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4.6.4. TlepeyeHb TeM U Y4eOHO-METOMYECKOT0 olecredeHHsl IS CAMOCTOATEIbHOMI
padoThl 00y4arOIIUXCS

. O0beMm, u
Tema camocTosTenbHON
No /it paboTHI Y4eOHO-MeToAMYEeCKOe 00ecrieueHUE dbopma o0yueHus
OYHasl |3a04yHas
Pa3znen 1 MaTtepuajioBeieHue. 68 92
1 Tema 1. Ctpoenue u MarepuanoBeeHIE U TEXHOIOT U 8 12
" |cBoiicTBa METaJIOB. KOHCTPYKLUHMOHHBIX MaT€PHAIOB: Y4EOHUK /
Tema 2. Cranu B. b. Ap3amacos [u np.]; pen. B. b.
2. . 9 11
KOHCTPYKIIUOHHBIE. Ap3zamacos, pen. A. A. Uepenaxus. — M.:
3 Tewma 3. JlerupoBanusie | Akanemus, 2009. — 448 c. 9 12
" |cranu TexHOIOrust KOHCTPYKIIMOHHBIX
MaTepuaioB. YueOHuk / A. M. Jlanbckuid,
Tema 4. benre, cepeic, T. M. bapcykosa, JI. H. Byxapkun u nip.;
4. |KOBKHE, BICOKOIIPOYHBIE H'  DapEy > 77 B DYRAp ) AP 9 12
oa pea. A. M. lanibckoro. — M.
1 CHICIMATIBHDBIC SYTYHDL. Mammnoctpoenue , 2004. — 512 c.
Tema 5. Texnonorus MarepuanoBeleHHE U TEXHOJIOTHS
TEPMUYECKON U XMMUKO- | KOHCTPYKIIMOHHBIX MaTepUaioB: Y4eOHUK /
5. . 9 11
TEPMHUUECKON B. b. Apzamacos [u np.]; pea. B. b.
00paboTKH. Ap3zamacos, pen. A. A. Uepenaxus. — M.:
Tema 6. CrtocoOBI Axagemust, 2009. — 448 c.
MOJTyYEHUs] YEPHBIX U TexHoIOorHust KOHCTPYKIIMOHHBIX 4 6
G, [LBETHBIX METALIOB. MaTtepuaioB. YueOHuk / A. M. Jlanbckwid,
" |Tema 7. Amomunuessle, | 1. M. bapcykosa, JI. H. byxapkun u ap.;
menable, marauessle 1 | Ilox pea. A. M. Jlansckoro. — M. 4 6
TUTAHOBBIE CILIABEL. Mamunoctpoenue , 2004. — 512 c.
7 Tema 8. Ilnactuueckue 8 11
Macchl
8 Tema 9. Pe3aunorexuu- 8 11
YEeCKHEe MaTepHaIbl
Pa3nes 2 TexHo10rMsl KOHCTPYKIIHOHHBIX MATEPHAJIOB. 32 34
10 Tema 10. Cnieunanbible | MaTepuanoBeieHue U TEXHOJIOTUS 11 11
' |c11ocoOBl JINTHSI. KOHCTPYKIIMOHHBIX MaTepHajoB: yueOHUK /
Tema 11. [ToBepxuoct- |B. b. Ap3zamacos [u 1p.]; pen. B. b.
HOE yrpouyHeHue faera- |Ap3amacos, ped. A. A. Uepenaxus. — M.
11. | ;meii MammH METOAOM Axanemust, 2009. — 448 c. 10 11
MIaCTUYECKOU nedop-
MaIHH.
Tema 12. Dnextpony-
12. |roBas, ra3oBas CBapka 11 12
pe3Ka METaJLIOB.
Pasnea 3 O0padoTka MaTepHaIoB pe3aHueM. 44 68
Tema 14. Matepuarsl 1. MarepuranoBeeHue U TEXHOJIOTUS
13. | ans U3rOTOBJIEHUS PEXY- | KOHCTPYKIIMOHHBIX MaT€pPHUAIOB: YUeOHUK / 8 12
IIET0 UHCTPYMEHTA. B. b. Ap3amacos [u np.]; pen. B. b.
Apsamacos, pen. A. A. YUepenaxus. — M.:
Tema 15. Knaccudu- Axanemus, 2009. — 448 c.
14. |kamms metamnopexymux | 2. Amepunsin, I1. . Metamnopexyuye 7 11
CTaHKOB. cranku: yuebnwuk / I1. U. Amepunen, B. /1.
EdpemoB. — Munck: BI'ATY, 2001. — 446 c.
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15.

Tema 16. U3yuenue
METOJIOB U3TOTOBIICHUS
3y04aThIX KOJecC.
3yb6000pabaTsiBaroIIe
CTaHKHU.

16.

Tema 17. O6paboTka
u3aenuii abpa3uBHBIMH
UHCTPYMEHTaMH.
AOGpa3uBHBIE MaTEpUAIbI
1 001acTh UX
IPUMEHEHHUSI.

17.

Tema 20. MeToapl
OTJEeNI0OYHON 00pabOTKU
MTOBEPXHOCTEH.

18.

Tema 22. DnexTpodusu-
YECKHE U JICKTPOXUMHU-
YECKHE METO/IbI
00paboTKH.

1. MarepuanoBeiecHUEe 1 TEXHOJIOTHUS
KOHCTPYKIIMOHHBIX MaTePHAIIOB: YUECOHHK /
B. b. Ap3amacos [u ap.]; pen. B. b.
Apzamacos, pen. A. A. Uepenaxus. — M.:
Axanemus, 2009. — 448 c.

2. Amepunbiy, I1. . Metammopexynime
cranku: yueonuk / [1. W. Amepunpy, B. .
EdpemoB. — Munck: BI'ATY, 2001. — 446 c.

11

11

11

12

Bcero

144

194

4.6.5 JIpyrue BHbI CAMOCTOSITEJIbHON PadOTHI CTYIEHTOB

He npenycmoTpeHsl.

4.7 IlepeyeHb TeM U BHA0B 3aHATHI, IPOBOAMMbIX B HHTEPAKTHUBHOM Gopme

/o

dopma 3aHATUS

Tema 3agaTus

HNuTepakTuBHBIN
METOJ]

O0beMm,

q

Jlexnusa

BBenenue u CymHoCcTh U3ydaemMoi
JUCHUIUIMHBL. MaTepuansl s
M3TOTOBJICHHS PEXKYIIIETO MHCTPYMEHTA.

Huckyccus,
nedaThb

JlaboparopHas
pabota

M3yueHne TOKapHO-BUHTOPE3HOTO CTaHKa U
paboTa Ha HeM.

Huckyccus

Jlexuusa

N3HOC ¥ CTOMKOCTB PEXKYILETO
uHcTpymeHTa. KauectBo u gusnueckoe
COCTOSIHUE MOBEPXHOCTHOT'O CJIOS.

Juckyccus,
nedaTsl

JlaboparopHas
pabota

HSy‘IGHI/Ie METOJ0B U3T'OTOBJICHU A
3Y6anLIX KOJICC.

Macrep-knacc

5 ®oH/ OLIEHOYHBIX CPECTB /sl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAllUH

[TostHOE omMcanue (OH/IA OIEHOYHBIX CPEJCTB TEKYIIEH W TPOMEKYTOUYHOW aTTeCTAlUN
0o0y4Jaromuxcsi ¢ IepeyHeM KOMIETEHIINH, OMMcaHueM ToKa3aTelneld U KPUTEPUEB OICHUBAHUS
KOMTICTCHIIHH, [ITKAJT OIICHUBAHUS, THIIOBBIC KOHTPOJLHBIC 3a/IaHUST U METOIUYCCKIE MATSPHAIIBI
MIPEJICTaBJICHBI B MPUJIOKEHUH K HACTOSIICH MporpaMMme.
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6 YueOHO-MeTOAHYECKOE 00ecreYeHne AU CIUILTHHbBI
6.1 PexoMeHayemas JuTeparypa

6.1.1 OcHoBHas JquTEpaTYpa

No /a1 ABTOp, Ha3BaHUE, MECTO M3AAHUS, U3/1aTEIILCTBO, TO/1 U3JaHHUS, Kon-Bo 3Kk3.
B KOJIMYECTBO CTPAHHII B OnOI.
Bonnapenko I'. I'. OcHoBbl MatepuanoBenenus: yueOnuk / I'. I'. bon-
napenko, T. A. Kabanosa, B. B. Pri6anko; mox pex. I'. I'. bongapen-
KO. — 4-e u31., ucmp., aeKkTpoH. — M.: Jlaboparopus 3nanuii, 2023. — ek ThOHHEL
1. |763 c.— ISBN 978-5-93208-667-4. — Tekct: anmekTpoHHbIit // Jlanb: p
AIIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: peeype
https://e.lanbook.com/book/358982 (nara obpamenus: 19.12.2023). —
PexuM focTyna: st aBTOpU3. MOJIb30BATENEH.
I'etbman A. A. MarepuanoBenenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX
MaTepuanoB: y4eOHuUK st By3oB / A. A. T'etbman. — CaHkT-
5 [TetepOypr: Jlanb, 2023. — 492 c.: un. — ISBN 978-5-507-45200-2. —| DnekTpoHHBII
" |Tekcr: anekTponHHbIH // JIaHB: JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. — pecypc
URL:  https://e.lanbook.com/book/292859  (mara  oOpamieHus:
19.12.2023). — Pexxum gocTyma: Jijisi aBTOPHU3. IOJIb30BATEIICH.
3ybapes 0. M. OcHOBBI pe3aHus MaTepHaOB U PEXYLIUH
uHCTpyMeHT: yueOHuk / FO. M. 3y6apes, P. H. butiokoB. — CaHKT-
3 [TerepOypr: Jlans, 2022. — 228 c. — ISBN 978-5-8114-4012-2. —| DneKTpOHHBIHA
" | Tekcr: anekTpoHHbIH // JIaHb: JIEKTPOHHO-OMOINOTEYHAS] CHCTEMA. — pecypc
URL:  https://e.lanbook.com/book/207107  (mara  oOpamicHwus:
19.12.2023). — Pexxum goctyma: ijisi aBTOPHU3. IOJIb30BATEIICH.
MarepuanoBeeHIe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTE€PUAIIOB!
4 yueOHuk / B. b. Ap3amacos [u np.]; pen. B. b. Apzamacos, pen. 28
" |A. A. Yepenaxun. — M.: Akagemus, 2009. — 448 c. — ISBN 978-5-
7695-6499-4
Peoxkuna A. A. OGpaboTka MaTepuanoB pe3aHueM: yuebHoe mocodue / DreKTpoHHbiii
5. |A. A. Peokkun, K. I'. lllyueB, M. M. Knumos. — PoctoB u//l: ®denukce,
2008. — 411 ¢. — ISBN 978-5-222-14019-2. peeype
3y6apes 0. M. Pexymmii uHCTpyMeHT: yueOHUK i By30B / FO. M.
3y0apes, A. B. Bebep, M. A. Adanacenkos; rmoj o01Ieit peaakiuei
1O. M. 3ybapeBa. — Cankr-IlerepOypr: Jlans, 2022. — 432 c. — ISBN DrteKTpoHHbIii
6. |978-5-8114-9510-8. — TekcT: 21eKTpOHHBIN // JIaHb: 3J€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/254675 peeype
(mata obpamenus: 19.12.2023). — Pexxum noctyma: 1jist aBTOPH3.
I10JIb30BaTENEN.
6.1.2 JlonoJHUTEIbHAS JINTEPATYPa
Ne /| ABTOp, Ha3BaHHWE, MECTO W3JIAHHS, U3AATEIHCTBO, TOJ] M3/IaHHsI, KOJIWYECTBO CTPAHUIL
Bboronyxos C. U. MartepuanoBeienue: yaeOHHUK JUIs By30B. — 2-€ u3f., ucnp. / C. 1.
boroayxos, E. C. Ko3uk. — M.: UnHoBanimonHoe mamuHoctpoenue, 2020. — 504 c., wi. —
1. |ISBN 978-5-907104-39-6. — Tekct: aneKkTpoHHbIH // JlaHb: 31eKTpOHHO-OUOINOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/151079 (nata obpamenus: 19.12.2023). —
PexxuM gocTyna: Juist aBTOpHU3. MOJIb30BaTeNeH.
3y6apes 0. M. CoBpeMeHHbIC HHCTPYMEHTAILHBIE MaTePUAIIb: YICOHHK. — 2-€ U3]I.,
2. |ucnp. u gom. — Cankr-IlerepOypr: Jlans, 2022. — 304 c.: ui. — ISBN 978-5-8114-0832-0.

— Tekcr: anextponnsiii // Jlane: snexkTporHO-0nOmMoTeyHas cuctema. — URL:
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https://e.lanbook.com/book/210758 (nata obpamenus: 19.12.2023). — Pexxum gocrymna:
JUISl aBTOPHU3. TTOJIH30BATEIICH.

MaiitakoB A. JI. JlabopaTopHBbIi IPAKTUKYM IO TEXHOJIOTUH KOHCTPYKITHOHHBIX
MarepuaioB: yueOHoe mocooue / A. JI. Maiitakos, H. T. Betposa, JI. H. bepszea. —
Bonornma: Undpa-Umxkenepust, 2023. — ISBN 978-5-9729-1435-7. — Tekcr:
AIEKTPOHHBIN // JIaHb: 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/346913 (nata obpamenus: 19.12.2023). — Pexxum gocryma:
JUISL aBTOPU3. MOJIb30BATENCH.

TexHOoIOTHS KOHCTPYKIIMOHHBIX MaTeprasioB: yueOHuK / A. M. Jlansckuii, T. M.
4. |Bapcykosa, JI. H. Byxapkun [u ap.]; [Tox pea. A. M. Jlansckoro. — M.:
Mamunoctpoenune, 2004, — 512 c. — ISBN 5-217-03198-0.

Hekpacos C. C. O6pabdoTka marepuaioB pezanueM: yueonuk / C. C. Hekpacos. — M.:
Arponpomusznat, 1988. — 336 c. — ISBN 5-10-000391-X.

Pxeckast C. B. Marepuanosenenue: yueouuk / C. B. Pxesckast. — M.: Jloroc, 2004. —
424 ¢. — ISBN 5-94010-307-3.

®etucos I'. [1. MaTtepuanoBeneHre u TeXHOJI0TU MeTallioB: yueOHuk / I, I1. detucos,
7. |M.T. Kapnman, B. M. MuTionus u ap. — M.: Beiciias mkona, 2001. — 638 c¢. — ISBN 5-
06-003616-2.

Smepunei, 1. . Metamiopexymue cranku: yueOnuk / I1. U. Amepuremn, B. /1.

8. Edpemos. — Munck: BI'ATY, 2001. — 446 c. — ISBN 985-6552-17-6.
6.1.3 Ilepunoauyeckue U3TaHUs
Ne n/nn HaumeHnoBanue u3nanus W3narenseTBO ["oap1 u3nanus
1. Cranxouncrpymenr. Hayxa, M: PUIL] Texuocdepa 2019-2024 rr.
[IpoextrpoBanue. [Ipon3BoICTBO
Poccniickuil TEXHOJIOTNYECKUN M.: MockoBckuit
2. |XKypHan TEXHOJIOTHYECKHIA 2019-2024 rr.
yausepcurer MUPOA
3 TexHonorus MeTaaioB M.: Hayka u 2019-2024 1.
TEXHOJIOTHH.
4 MarepuanoseneHue M.: Hayka u 2019-2024 It
TEXHOJIOTHH.
5. Obpadotia MeTamos (Texwonorns, HoBocubupck: HI'TY 209-2024 rr.
000py/1I0BaHUE, UHCTPYMEHTHI)

6.1.4 MeToanueckne yKa3aHusi Jjisi 00y4alUIUXCS M0 OCBOCHH IO TUCHHUILINHBI

Ne /i ABTOp, Ha3BaHWEC, MCCTO M3JJaHUA, U3AATCIILCTBO, 'O M3AaHW A, KOJIMYCCTBO CTPAHHUIL

Kwxkuna H. A. MarepuanoBeneHre U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPHUAIIOB.
I'opsiuas 00paboTKa KOHCTPYKLIMOHHBIX MaTepHranioB: JlabopaTopHslid mpakTukym / H. A.
Kuxkuna, A. B. Konecaukos, A. B. llloskomsic. [Tox o6m. pen. H. A. XKinkkuHoH. —
Jlyranck: 2019. — 59 c.

6.2 Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH  ceTH
«MHTepHeT» (1aJ1ee - ceTb «HTEpHET»), HEOOXOAMMBIX JIsI OCBOCHH S JMCIHIIIHHbI

No /it Ha3zBanue nHTEpHET-pECcypca, aipec U PEKUM JTOCTyIa
1 ArperaTop Hay4YHbIX MyONUKaUU. [DNeKTpoHHBIN pecypc]. Pexxum goctyma: URL:
" |www.elibrary.ru (mata oopamenus: 20. 08. 2022 r.).
5 ApX¥WB HAyYHO-TEXHHUYECKOM IOKYMEHTAIUHU. [ DNIEKTPOHHBIN pecypc]|. Pexum gocryna:
" |www.rusarchives.ru (nata oopamenwusi: 20. 08. 2022 r.).
3 Enunoe okHO mocTyma k 00pa3oBaTeIbHBIM pecypcaMm. [ DIeKTpOoHHBIN pecypc]. Pexxum
" |mocryma: URL: http://window.edu.ru (nara oopamienus: 20. 08. 2022 r.).
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4 Hayunas snexktponHast Oubnuoreka. [DnekTpoHHsIi pecypc]. Pexxum noctyna: URL:
" |www.library.intra.ru (mata oopamenwus: 20. 08. 2022 r.).

5 [Tonubie TekcTh Ta3eT u xxypHainoB Poccun u crpan CHI'. [DnexTponHsIii pecypc].
Pexxum noctyna: URL: www.online.ebiblioteka.ru (mara obparenus: 20. 08. 2022 r.).

6 Poccwuiickas HanpoHaNbHAS OMOIMOTEKA. [ DIEKTPOHHEIHN pecypc]. Pexum nocryma:
URL: www.nlr.ru (nata oopamenus: 20. 08. 2022 r.).

locynapcrBennast myOandHasi HAy9HO-TexHU4eckas oubmmorexa Poccun (I'TITHTB).

7 |[Dnexr-ponnsiii pecypc]. Pexxum goctyma: URL: www.gpntb.ru (zata oopamenwust: 20.
08.2022 1.).

6.3 CpeacrBa obecnieyeHHs OCBOCHU S JUCIUNIMHBI

6.3.1 KomnploTepHbie 00y4yawye 1 KOHTPOJIHPYIOLIHEe NPOrpaMMbl

DyHKIIMS TPOrpaMMHOro o0eceyeHus
Ne | Bug yuebHoro | HammeHnoBaHue MpOrpaMMHOTO YHE porp
n/n 3aHATUSI obecrieueHus MOJIEIUPY-
KOHTPOJIb oOyyaromias
FoIast
1 |IIpaktuueckue |[Iporpamma mjis TeCTOBOM + - +
OIICHKY 3HAHUU CTYJICHTOB
KTC-2

6.3.2 Ayauo- u Bij1eonocoous

Ne o/m Bun mocobusi, HaMUMEHOBaHHE

He npenycmotpensl.

6.3.3 KomnbloTepHble NMpe3eHTalil Y4eOHbIX KYPCOB

No

=
=

TeMa, BUJ 3aHATHUA

Anmassl 1 komno3uThl. CamocTosTenpHas pabora

AOpasuBHas 00paboTka moBepXHOCTeH BpameHus. JlabopaTopHOe 3aHATHE

Oburee ycTpoiCTBO METAJUIOPEXKYIIMX cTaHKOB. CamocTosiTenpHas paboTa

[TpucnocobaeHus Ajig TOKapHBIX cTaHKOB. CamocTosiTenbHas pabora

O6paboTka 3y6uaThix Kosec. JJabopaTopHoe 3aHsATHE

JlenuTtenapHble U MOBOPOTHBIE ycTpoiicTBa. JlabopaTopHoe 3aHsATHE

N O E WN I E

To4YHOCTh M Ka4eCTBO MEXaHWYECKON 00paboTku aetaneil. Jlekuus
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7 Onucanume

MaTepHaﬂLHO-TeXHH‘IeCKOﬁ

0a3pl, HeOOXOAMMON  IJIs

OCYILIIeCTBJIEHHUsI 00Pa30BaTEJILHOIO NpoIecca Mo JUCIHUNINHE

HaumenoBanue o6opy0oBaH-

Ne | HBIX yueOHBIX KAOMHETOB, [lepeuenb 0OCHOBHOTO 000pY10BaHUS, IPUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHS MaTepUajoB
3aHATUI

1. | IM-103 — yuebnas ayauro- | MydenbHble neun — 3 mrT., TBepAaomep TK-2, monuposas-
pHS 1711 IPAKTUYECKUX HBIHM CTEH/I, 3aTOYHBII CTAaHOK, CTYJI BUHTOBOM — 1 mIT.,
3aHATUHN 110 TEPMUYECKON CTYJI IPOCTOM — 2 IIT.
00paboTKH AeTayen

2. | IM-204 — yuebnas ayauto- | TBepmomepsl — 6 mT., MUKPOMETp — 3 IIT., poduiorpad-
pus I POBEACHUS npodunomerp, crriiockort CA-11A, 6uonornyeckuii
71a00paTOPHBIX U IPAKTU- MHUKPOCKOII, CTEH]T «J{narpaMma skene30-yriiepo1», CTOJIbI
YEeCKHUX 3aHSATHH 110 — 15 wr., cron nmpoctoid — 1 WT., cTya MATKui — 1 mit.,
MaTepHUaIOBEICHUIO U CTOJI OJJTHOTYMOOBBIH — 8 MIT., CTYJIbst —32 MIT., CTOJ
TEXHOJIOTUHM METaJIIIOB ayJIUTOPHBIN — 2 MIT., CTYJ MATKUAN — 1 mT., CTybs — 3

mt., mKkag — 1 mr., cryn n/mMarkui — 1 mr.

3. | IM-207 — yueOHas JlabopaTopHoe 06opy10BaHKE, TBEPAOMED, TPCHAKEPHBIC
ayJUTOpPHUS JJIsl TIPOBENIeHHsT | cTeHAbl — 10 mIT., cCBapOYHbBIE TeHEePaTOPHI, MKad MPoCTon
1a00paTOPHBIX U (B xmagoBKe) — 1 mIT., CTON ayJUTOPHBINA — 12 mT., CTON
IPAKTUYECKUX 3aHATUN MO0 | OTHOTYMOOBBIN — 1 1IT., CTYJIbs — 28 MIT., CTOJ
ropsiueii 00paboTKe MPUCTaBHOM — 1 mmT.

4. |2M-110 — yuyecOnas ABTOMaTHYECKas CBapKo# 1o ciioeM durroca A825M,
ayJIMTOpUs AJi MPOBEJCHUS | HAaIUIaBOYHAsI TOJI0BKa A BUOpoayroBoit HaruiaBkun OKC,
1a00paTOPHBIX U [I0JlyaBTOMaTH4ecKasi cBapKa B CpeJie yIIIeKUCIIOoro rasa,
MPAKTUYECKUX 3aHATUHN MO0 | yCTaHOBKA JJI1 KOHTAKTHOM IOBHOW CBapKH, TOKAPHO-
CBapKe sieranen BUHTOPE3HbIN CTAHOK (M3yueHUE U3HOCA TPEHUSI CTEHAaMU

¢ pexxumamu cBapku B CO2) u moJ ciioem uiroca, CTo
ayJIMTOPHBIN — 4 mT., cTYyn — 7 WIT.

5. | YueGHast MmacTepckas Knacc tpenaxxepnsiii KTOC-2, craHOK alnMa3HO-3aTOYHON

Mozienu 36632B, cTaHOK BepTUKAIbHO-CBEPIIMIIBbHBIN
Mozenu 2A 135, craHKH 3aTOYHBIE YHUBEPCAJIBHBIE MOAEIU
3A64]1 u 3K634, cranok 3y0odpe3epHbIil MOIETH
5K324A, ctaHOK HAaCTOJIBHO-CBEPIMIIBHBIN MOJENN
2M112, cranok miockonumgoBanbHbIM Moaenu 3171,
CTaHOK nonepeyHo-crporanbHeiii Mogenu CIIC-01, ctanku
TOKapHO-BUHTOpe3Hble moaeneit 1161111, 1IM616 (2 mrT.),
1A62, 163, cranok Tokapusiii ¢ UITY mogenn EM473-
9c2H, cranok yHHUBepcanbHO-(pe3epHbIM Mojenu 6HE1,
CTOJI ayTUTOPHBIN — 9 1IT., CTOA OAHOTYMOOBBIN — | mIT.,
ctya — 20 mir.
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8 MexaucuMnjinHapHbie CBI3H

corjiaCoBaHus

IIpoTokoJ

aboueil mporpaMmbl C IPYTUMHU JTUCIUILTHHAMUA

HaumenoBanue JUCLUIIIINHBI,
C KOTOPOM MPOBOJIUIOCH
COrJacoBaHueE

Kadenpa, ¢ koTopoi
MIPOBOMIIOCH
COIJIacOBaHUE

[Ipennoxenus 06 U3MEHEHUSX B
paboueit mporpamme. 3aKIrOUYECHHUE
00 UTOrax coriiacoBaHus

HeTaHI/I MalirH 1 OCHOBBI

Kadenpa conporusnenus

MaTepHajioB U CornacoBaHo
KOHCTPYHUPOBaHUS .
CTPOUTEIbHON MEXaHUKHU
Mertpouiorus, Kadenpa conporuieHus
CTaHJapTU3aLHUs U MaTepHajioB U CornacoBaHo
cepTuduKaus CTPOUTEIbHON MEXaHUKHU
Tpaktopsl 1 aBTOMOOUITN TpakTopsl 1 aBTOMOOHITN CornacoBaHo
CenbCKOXO03sIICTBEHHBIE CenbCcKOXO03SIIICTBEHHbIE
CornacoBaHo

MalllHbI

MalllMHBI
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Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
HU3MCHCHUA

Howmep
MPOTOKOJIA
3aceIaHus

kadeapsl U gaTa

Crpanuusl ¢
U3MEHEHUSIMHU

[Iepeuenb OTKOppEK-
THUPOBAHHBIX TyHKTOB

ITonnucek 3aBe-
JTYIOIIIETO
kadenpoit
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Mpuioxenne 2

JIuct neproauuecKkux MpoBepoK paboueil mporpaMmMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

JlaTa

[ToTpebHOCTH B
KOPPEKTUPOBKE

[lepeuenp MyHKTOB, CTP.,
pasaenoB, TPEOYOIUX
W3MEHEHUH
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Ipunoxenne 3
MuHHUCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickoit denepanuu
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKIECHNE BBICIIIETO

obpazoBanus «Jlyranckuii rocy1apcTBEHHBIN arpapHbIil yHUBEPCUTET
umenu K.E. Bopommnosay

®OH/I OHEHOYHbIX CPEIACTB
1o JucuuIuinHe (Moyito) «MarepuanaoBeieHne U TEXHOJIOTUs
KOHCTPYKIMOHHBIX MaT€pUaJIOB)

Hamnpasnenune noarorosku 35.03.06 « ArpouH:XxeHEpHs»
[Tpodune «TexHruueckne CUCTEMbI B arpoOU3HECE»
YpoBeHb mpodeccuoHaIbHOT0 00pa3oBaHus — OaKamaBpuat

I'ox Hauaa moaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMHU JOCTUXKEHUA KOMIIETEHIUHI, C YKASAHUEM

3TAIIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHHMS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Kona xontpo- HaunmenoBanue HanmenoBanue o1ieHOYHOTO
. DopMyIHpPOBKA WNupukatopsl Ortan (ypoBeHb) N
TUpyeMoin . [Inanupyemsie MOJyJieH 1 (W) cpencTBa
KOHTPOJIUPYEMOI JOCTHKEHHUS OCBOEHUS "
KOMITe- pe3yabTaThl 00YUIEeHUS paszenon Texymmii [IpomesxyTouHast
KOMITETCHIINU KOMIIETeHIINU KOMITETCHIIUU
TEHLIUHU JUCLUIIMHBI KOHTPOJIb aTTecTauus
OIIK-1 Cmocoben pemuts | OTIK-1.1 IlepBslit 3Tan 3HaTh: COBpEMEHHbIE Pa3znen 1 Marepua- Tectbl Ox3ameH
TUTIOBBIC 3a1a49H HdemoHcTpupyeT U | (TIOpOTOBBIH CHOCOOBI TTOTyYEHHSI JIOBEJICHUE. 3aKpBITOTO THIIA
mpo(hecCHOHANBHON | UCTIONB3YET 3Ha- | YPOBEHB) MartepuanoB u u3nenui u3 | Paznen 2 Texnomno-

JIeATCILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHIEeCKUX U
€CTCCTBCHHBIX HayK
C HpI/IMCHCHI/ICM

HHSI OCHOBHBIX
3aKOHOB MaTeMa-
THYECKHX HAYK
JUTSL PEILICHUST
TUIIOBBLIX 3a1a4 B
o0acTi arpouH-

HUX C 3aJJaHHBIM YPOBHEM
OKCIUTyaTallMOHHBIX
CBOICTB; CTPOCHUE U
CBOICTBa MaTepHalioB,
CYULIHOCTb SIBJICHU,
IIPOUCXOIAIINX B MaTECpU-

TSl KOHCTPYKIIMOH-
HBIX MaTEPUAIIOB.
Paznen 3 O6padot-
Ka MaTepHaJIOB
pe3aHueM.

MHQOPMAIIMOHHO- | KEHEPUH ajlax B YCIOBHSX 3KCILTY-
KOMMYHUKAI[MOH- aTalluy U30CIIUN.
HBIX TEXHOJIOTUI Bropoii aran Ymerth: pemats Matepua- | Paznen 1 Marepua- TecTsl Ox3ameH
(IPOABHHYTHIA | JIOBEAYECKHE 33/1a4H Pa3- |JIOBEICHHE. OTKPBITOT'O THIIA
YPOBEHbB) JU4YHOrO THIA ¢ uctiosib- | Pazmen 2 Texnouo- (BompocCHI 1
30BaHHUEM OCHOBHBIX 3aKO- | TUSI KOHCTPYKIIMOH- ormpoca)
HOB €CTECTBEHHO-Hay4- |HBIX MaTEpHaJIOB.
HBIX JUCUIUIUIAH; onleHu- | Pazmen 3 O6pabot-
BaTh M MPOTHO3MPOBATh | Ka MaTepUaloB
COCTOSIHHE MaTepUAJIOB U | pe3aHUEM.
MIPUYUH OTKa30B JeTanen
[I0J1 BO3JEMCTBHEM Ha HUX
Pa3IMYHBIX SKCIUTyaTalu-
OHHBIX (DaKTOPOB.
Tperuit stan Baaners: BeIOOpa KOHCT- [IpakTnueckue Ox3ameH
(BBICOKHIT PYKIIMOHHBIX MaTE€pPHAJIOB 3aJIaHus
YPOBCHB) JUIS1 U3TOTOBJIEHUS BJIeMe-

HTOB MalllMH 1 MCXaHU3-
MOB; KOHTPOJISI KaUCCTBa
MIPOAYKIIUN U TEXHOJIOT -
YCCKHUX ITPOLIECCOB.




Kona xontpo- HaunmenoBanue HaumeHoBaHue OLIeHOYHOTO
. DopMyIHpPOBKA WNHupukatopsl Ortan (ypoBeHb) N
JUpyeMOou . [Inaaupyemsbie MOJyJeH U (HITH) cpeacTBa
KOHTPOJIUPYEMOI JOCTHKEHUS OCBOCHUS "
KOMIIe- pe3yabTaThl 00Y4IEeHUS pazzenos Texymuit [IpomesxyTouHast
KOMITETCHIINU KOMIIETCHIIUU KOMITETCHIIUU
TEHIIUU JVCLIUTUTMHBI KOHTPOJIb aTTecTanus
OIIK-5 CrocobeH yuactBo- | OTIK-5.2 IlepBbIit 3Tan 3HaTh: IpUMEHEHHE Pa3znen 1 Marepua- TecTsl Ox3ameH
BaTh B poBeneHur | Mcnone3yer (moporosbIit COBPEMEHHBIX TEXHOJIO-  |JIOBEICHHUE. 3aKpBITOrO THIIA
AKCIEPUMEHTANb- KJIACCHYECKHUE U | YPOBEHB) U IPU TEXHUYECKOM Pazpen 2 Texunomno-
HBIX HCCIIEIOBAaHUI | COBpEMEHHbIE 00CITy’)KUBaHUH, PEMOHTE | THSl KOHCTPYKIIHOH-

B IIPO(heCCUOHATb-
HOH IeITEeTbHOCTH

METO/BI UCCIIEN0-
BaHU B arpOUH-
JKEHepUHn

MalllrH U BOCCTAHOBJICHUHN
JeTajieii MaIuH s
MOBBIIIICHHUS PAbOTOCIIO-
COOHOCTH MaIllVH U
00opymoBaHwsL.

HBIX MaTEPUAIIOB.
Paznen 3 O6padot-
Ka MaTepHasioB
pe3aHueM.

Bropoii stan YMeTh: UCIONb30BaTh Pazpen 1 Marepua- TecTsl OK3aMeH
(IPOABUHYTHIA | KITACCUYECKUE U COBPE- JIOBEJIEHUE. OTKPBITOTO THIIA
YPOBCHB) MEHHBIE METOJIbI rccneno- | Pazmen 2 Texuomo- (BompOCHI ISt

BaHUs [IPH BBIOOpE MaTe- |THs KOHCTPYKLMOH- ompoca)

pHaJoB U crtocoOOB X HBIX MaTepHaJIOB.

00paboTku [yt obecrieue- | Pazmen 3 O6pabot-

HUS TpeOyeMBIX IKCIUTya- |Ka MaTepuajoB

TallMOHHBIX CBOICTB Je- | PE3aHUEM.

TaJIsIM CENbCKOXO03MCT-

BEHHBIX MAIlIMH.
Tpetuii aTan Bnapers HaBbIKAMH Paznen 1 Marepua- | Ilpaktudeckue OKx3aMeH
(BBICOKHIT MH(OPMAITMOHHBIX TEXHO- | JIOBEJICHHE. 3a/1aHMs
YPOBEHB) Joruii mpu npoexkTuposa- |Pazgen 2 TexHomo-

HUH TEXHOJOTHYECKHX
MPOLIECCOB 00CITY>KUBAHUS
1 PEMOHTA CEIIbCKOXO0351M1-
CTBEHHOW TEXHHKH Ha
OCHOBE COBPEMEHHBIX Me-
TOJIOB arpOMHKEHEPHBIX
PacCUYCTOB U TCXHUYCCKUX
CPEICTB.

TSl KOHCTPYKIIMOH-
HBIX MaTepHAIIOB.
Paznen 3 O6pabort-
Ka MaTepuajioB
pe3aHueM.
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2. OMUCAHMUE MOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUA
KOMIETEHIUA HA PA3JIMYHBIX DTAIIAX UX ®OPMHUPOBAHUSI,
OIIMCAHMUE IIKAJI OHEHUBAHUA

5 g 3 Kpatkas IIpencrasine
Ne |5 8 E 5| xapakrepucruka HHe [Ikana
=T 5o X OILICHOYHOTO Kpurepun orieHnBaHus
wn| s g £ 9 OLICHOYHOTO CDCNCTEA B OLICHMBAHUS
s g° cpencTBa pea
¢bonzae
1. |Tecr Cucrema cranaapti- | TecToBbie B tecte Boimoaneno 90-100 % OreHka
3MPOBAHHBIX 33/1a-  |3aJaHus 3aaHui «Otimmanoy (5)
HUH, TTO3BOJISIONIAS B tecte BBIONIHEHO OONEe 75- OrneHka
HU3MEPUTH YPOBEHb 89 % 3amanuii «Xoporoy (4)
3HAHWH. B tecre BeimonHeHo 60-74 % Ornenka
3aaHuin «Y IOBJIETBOPH-
TeapHOY (3)
B Tecre BoimonneHo Menee 60 % | Onenka
3a1aHul «HeynoBneTso-
putensHo» (2)
Bounbirast yacTs onpenenennii He | OneHKa
MpeIcTaBiIeHa, Moo npeacras- | «HeynoeneTBo-
JIeHa ¢ TPyOBIMHU OIMMOKAMH. putenasHOY (2)
2. |Ompoc dopma paboTsl, Bompocer k| IIpoaemoncTpupoBansl npeamno- | OueHka
KOTOpasi IO3BOJISIET | OTIpOCY JlaraeMele OTBETHI; IPABUIILHO «Otnynoy (5)
OIIEHUTH KPYT030p, WCIIONB30BaH alITOPUTM 00OCHO-
YMEHUE JOTHYECKU BaHMI BO BpeMs PacCyKICHUII;
MOCTPOUTH OTBET, €CTb JIOTHKA PACCYKICHHH.
yMEHHE MPOJIEMOH- [TponemoncTpupoBansl npeano- | OneHka
CTpUPOBATH MOHOJIO- JlaraeMble OTBETHI; €CTh JIoTHKa | «Xopotoy (4)
THYECKYIO PEYb U paccykaeHui, HO HETOYHO HC-
WHBIE KOMMYHHKA- MOJIb30BaH alrOpuT™M 000CHOBA-
TUBHBIC HABBIKH. HUI BO BpeMsl PacCyXJICHUH U HE
YcrHbIi onpoc 06:1a- BCE OTBETHI MOJTHBIE.
naet OONBIINMH BO3- IIponemoncTprpoBansl mpeano- | OneHka
MOXHOCTSMH BOCITH- JaraeMble OTBETHI, HO HEMPaBU- | «Y IOBIETBOPU-
TaTEeNILHOTO BO3/IEH- JILHO MCIOJIb30BaH arOPUTM TenbHO» (3)
CTBHS, CO3/IaBast 000CHOBaHUH BO BpeMsl paccyik-
ycIoBust A7l Heop- JICHHUI; OTCYTCTBYET JIOTHKA pac-
MaJbHOTO OOIICHUSI. CYXJICHUI1; OTBETHI HE TOJIHBIE.
OTBeTHI HE MPEICTABIICHBI. Onenka
«HeynosneTso-
putensHo» (2)
3. |IIpaktu- |HanpaeneHo Ha Bomnpocer k| [IponemoncTpupoBano cBoboa- | OneHka
yeckoe OBJIaJICHUE MeToa- |J1aboparop- |Hoe BiajeHue npopeccuoHanb- | «OTamaroy (5)
3alaHle | MH ¥ METOJMKaMHU HO-TIPAKTU- | HO-TIOHSTHHHBIM arapaToM,
M3y4aeMOU TUCIUI- |4YECKUM BIIaJICHHE METOJaMH U METOJIN-
TUHbL. {115 peleHns |3aHATHIM KaMu TucuMIuIiHbL. [lokazaHbl

npejiaraeTcs oTBe-
TUTH Ha KOHTPOJIb-
HBIC BOITPOCHI HJTH
PELINUTh KOHKPETHOE
3a/1aHue (CUTYAITHIO)
0e3 mpuMeHEeHHS
MaTeMAaTHUECKUX
pacueTos.

CIIOCOOHOCTH CaAMOCTOSITEIILHOTO
MBIINJICHUA, TBOpquKOﬁ AKTUB-
HOCTH. 3aJjaHK€E BBIMIOJHEHO B
IIOJTHOM 00BEME.

[IpomeMOHCTPHPOBAHO BIIAJICHUE
po(hecCUOHATBHO-TIOHATHIHBIM
arnmnapaToM, Ipu NPUMEHEHUU
METOJ0B U METOMK JTUCIIATLIH-
HBI HE3HAYUTEIIbHBIE HETOYHOC-

Orenka
«Xopomioy (4)




n/m

Haumeno-
BaHUe
OIICHOYHOTO
cpeacTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpencrTa

[Ipencrasne
HUe
OLIEHOYHOT'O
CpeIcTBa B
dbonme

Kpurepuu orienuBanus

IIIxana
OLIEHMBAaHUS

TH, IIOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITEIbHOT'O MBIIIIJICHHS,
TBOPYECKOW aKTUBHOCTH.
3ajaHe BBIITOIHEHO B IIOJHOM
o0bemMe, HO ¢ HEKOTOPBIMHU
HETOYHOCTSIMHU.

[IponemMoHCTpHpOBaHO BIai€HNE
podecCHOHANBHO-TIOHSITHHHBIM
anmnapaToM Ha HU3KOM YPOBHE;
JIOITyCKAIOTCS OMINOKY MPHU MPH-
MEHEHUH METOZ0B U METOAUK
JUCLUUIUINHBL. 3aJlaHUE BBIIOIHE-
HO HE IOJTHOCTBIO.

Onenka
«Y IOBJIETBOPH-
TeabHO» (3)

He nponeMoHcTpupoBaHo Biajae-
HUE POoQecCHOHATEHO-TTOHATHH]-
HBIM allrapaTtomM, METoAaMu U
METOAMKAMU JUCLUAIIIHUHEIL.
3aJilaHue HE BBITIOJHEHO.

Onenka
«HeynoBneTso-
puTensHo» (2)

PacuerHo
-rpagu-
yeckas
padora

CamocTosTenpHas
TBOpYecKasl paboTa
CTYZICHTA, B paMKax
KOTOPOU IPOUCXOIUT
yriyOieHHOe n3yde-
HUE KaKoi-1100
MPOOJIEMBI, TEMBI,
pas3zena JUCLUILIIU-
HBI (BKJTIOYast U3yde-
HHE OCHOBHOMU U
JOTIOJTHUTENbHON
JTUTEPATYPHI).

Temarnka
pacueTHo-
rpaguyec-
KHX padoT

B pabore u 11pu ee 3amnTe moKa-
3aHbI ITYOOKHE 3HAHUS TEMBI,
YMEHHE BBIICIHUTH TIIaBHOE,
chopMynHupOBaTh BBIBOIBI, BiIa-
JICHHE HABBIKAMH TBOPUYECKOTO
MOJIX0/1a 110 MCIIOJIB30BAHUIO U
CaMOCTOSTEIILHOTO aHAJIN3a COB-
PEMEHHBIX aCIIEKTOB MPOOIIEMEI.
006006111eHbI (haKTHYECKUE MaTe-
pHabl, cleNaHbl HHTEPECHBIC
BBIBOJIBI M TIPE/IJIOKCHBI HAMPaB-
JICHUS PEIICHUSI UCCIIETyEeMOM
npo6isiemsl. [IpaBunbsHO, B COOT-
BETCTBUH C TpeOOoBaHUSIMH 0Op-
MIieHa paboTa. 3aiaHue BhIMOJI-
HEHO B MTOJTHOM 00BEMe.

Ouenka
«Otmmunoy (5)

B paborte 1 nipu ee 3amuTe moKa-
3aHO TOJHOE 3HAHUE MaTepHaa,
YMEHHE BBIJICIUTH MIABHOE, BCe-
CTOPOHHE OCBETHTH BOIIPOCHI Te-
MBI, HO MPOSIBJICHO HEOCTATOY-
HO TBOPYECKOE OTHOIICHHUE K Pa-
00Te, MMEIOTCS HE3HAUNTEIILHEIE
ommOKH B €€ ohopMIIeHNH. 3a/1a-
HUE BBIITOIHEHO B IIOJHOM 00be-
Me.

Oreuka
«Xopormrio» (4)

B pabore u mipu ee 3ammure mpa-
BUJILHO PACKPBITH OCHOBHEIC
BONIPOCHI U30PaHHOW TEMBI, ITOKa-
3aHbI 3HAHMS TEMbI, HO Ha0Ir01a-
F0TCS 3aTPYAHCHUS B JIOTHKE
W3II0KEHUS MaTepuala, JOIyIie-
HbI T€ WJIM UHBIC HETOUYHOCTH,

Oreuka
«Y TOBIIETBOPU-
TeIpHO» (3)

26




[Ipencrasne

KOTOPOE IIPOBOJUTCS
10 OKOHYaHUU
HU3y4YECHUS
JUCLUIUINHBL.

YeCKOTo arnmapara JUCIUIIINHB;
yMEHHE aHAIM3UPOBATh MPobIIe-
MY, COACPIKATEIBHO U CTUIIUCTH-
YCCKU I'PpaMOTHO H3J1aratb CyThb
BOTIPOCa; TITyOOKO TIOHUMATh
MaTepHal; BlaJecHIe aHaJIuTH-
YECKHM CIIOCOO0M H3JIOKEHUS
BOIIPOCA, HAYYHBIX UJICH; HaBbI-
KaMH apryMEHTaIllH 1 aHaIn3a
(hakTOB, COOBITHIA, SIBJICHUH, TTPO-
reccoB. BreicTaBisieTcst o0y4aro-
meMycsi, oJTHO, TOAPOOHO U
rpaMOTHO OTBCTHUBUIIEMY Ha BOII-
pOCHI OnieTa U BOMPOCHI 3K3a-
MEHAaTOopa.

: - Kpatkas
Foga P HUE
Z ==
Ne | o 5 & §| xapakrepuctuka IMkana
=I5 X OLICHOYHOTO Kpurepun onennBanus
nn| s g %9 OIIEHOYHOTO OIICHWBaHUS
< v H CpeacTBa B
s = cpencTBa
S dbonme
YMEHHE BBIIETTUTH TJIABHOE B
MOJTHOM MepPE HE MPOSIBICHO,
paboTa odopMIIeHA C OIIHOKaMHU.
3amaHus BBIIIOJIHEHO HE B TIOJI-
HOM oOBeMe.
PacuerHo-rpaduueckas He Onenka
BBITIOJTHEHA., «Heynosnerso-
putenasHOY (2)
5. |9x3amen |KontpompHOE Bompocsr k| Ilokazano 3HaHHE TeOpUH BOIPO- | OTieHKa
MEpPOIPHSTHE, JK3aMEHY ca, MOHATUHHO-TEPMHUHOJIOT H- «Otmmunoy (5)

[Toka3aHo 3HaHUE OCHOBHBIX TEO-
pPETUYECKUX MOJI0KEHUN BOIPO-
ca; yMEHUE aHAJIU3UPOBATh SIBJIE-
HUsl, PaKThl, IEHCTBUSI B paMKax
BOIIPOCA; COAEPIKATENBHO U CTH-
JIUCTUYECKU TPAMOTHO U3JaraTh
CyTh BONPOCA, HO UMEET MECTO
HEeJ0CTaTOYHas MTOJTHOTA OTBETOB
0 u3jiaraemomy Borpocy. IIpo-
JIEMOHCTPUPOBAHO BJIaJICHUE aHa-
JTUTHYECKAM CIIOCOOOM H3IIOXKe-
HUS BOIIPOCA M HaBBIKAMU apry-
MeHTaruu. BeicTaBisieTcs 00y-
YalolleMycsl, IOJIHOCThIO OTBE-
THUBILIEMY Ha BOIIPOCHI OuieTa u
BOIIPOCHI 3K3aMeHaTOpa, HO
JIOMyCTUBILIEMY IPU OTBETaX HE-
3HAYUTEIbHBIC OMIMOKH, YKA3hI-
BaOIINE HAa HaJTUINe HECUCTEM-
HOCTHU ¥ Ip0o0O€JI0B B 3HAHMSX.

Onenka
«Xoporo» (4)

IToka3zaHo 3HaHUE TEOPHUU BOIPO-
ca (hparMeHTapHO (HEITTOJTHOTA
W3JI0KEHUsT HH(OpMaIIK; OTIepH-
pOBaHHUE MOHATHIMHU Ha OBITOBOM
YPOBHE); YMEHHE BBIACIHUTH IJ1aB-
HO€, c(hOpMYyITHUPOBaTh BHIBOJBI,

Onenka
«Y IOBIETBOPHU-
TenmsHO» (3)
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n/m

Haumeno-

BaHHC
OIICHOYHOTI' O

CcpecTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpencrTa

[Ipencrasne
HUe
OLIEHOYHOT'O
CpeIcTBa B
dbonme

Kpurepuu orienuBanus

IIIxana
OLIEHMBAaHUS

MOKa3aTh CBSI3b B MOCTPOCHUU
0TBETa HE MPOJEMOHCTPUPOBAHO.
Brnanenve aHaTUTHYECKUM CIIO-
c000M H3ITOKEHHSI BOIIPOCa U
BJIaJICHHE HaBBIKAMH apTyMEHTa-
UM HE TPOAEMOHCTPUPOBAHO.
OO6yuatomuiics qOImyCTHI
CYIIECTBEHHBIE ONTHOKY MPU
OTBETax Ha BOMPOCHI OMIICTOB U
BOMPOCHI IK3aMeHaTopa.

3HaHue MOHATUITHOTO anmnapara,
TEOPHH BOIIPOCA, HE TIPOICMOH-
CTPHPOBAHO; YMEHHE aHATU3HPO-
BaTh yueOHbIN MaTepuan He Mpo-
JIEMOHCTPHPOBAHO; BIaJICHHE
AHATUTHYECKUM CTIOCOOOM H3J10-
JKCHUSI BOTIPOCA M BIIaZICHHUE
HaBBIKAMU apryMEHTAllUH HEe
npoaeMoHCTpupoBano. O0yuaro-
HII/If/iCﬂ HE OTBETHJI HA OAWH HJIN
JIBa BOIIpOCca OMIeTa U IOTOIHHU-
TEJIbHBIC BOIIPOCHI IK3aMEHATO-

pa.

Onenka
«Heynosnetso-
puTensHo» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIN UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE 1151 OUEHKHA 3HAHU, YMEHUI, HABBIKOB U (UJIN)
OIIBITA AEATEJBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUHA B TPOIIECCE OCBOEHUS
OBPA3OBATEJIBHOMN NPOI'PAMMBI

OueHo4HBbIE CpPeCTBA /ISl NPOBeIeHNUs TEKYIero KOHTPOJIA
Texymuii KOHTPOJIb OCYIIECTBIIICTCS MPENOaBaTesieM IUCUUIUIMHBI IPU MPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3aJlaHUM, YCTHOTO OMpoca U J1a00paTOPHO-TIPAKTUYECKUX 3aHSITHHA.

OIIK-1 Cnoco0eH pemiMTh THIIOBbIE 32124 NMPO(EeCCHOHAIBHOI 1eATeJIbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATeMATHYEeCKHUX U €CTECTBEHHBbIX HAYK ¢ NpHUMeHEHUeM
HH(OPMANHMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTH A

OIIK-1.1. /IleMoHCTpPHUpPYEeT M MCIOJIb3yeT 3HAHHMS OCHOBHBIX 3aKOHOB MAaTeMaTHYeCKHX
HAaYK /IJIfl pellieHus] TUMOBBIX 32/1a4 B 00J1aCTH arpOUHKEeHEePUH

IlepBbiii 3Tanm (MOPOroBoOil ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIsl
KOMIIETCHIIUU «3HATh»: COBPEMEHHbIE CIIOCO0OBI MOJIYYeHNSI MATEPHAJIOB W M3/1eJIMi U3 HUX
¢ 3aJJaHHBIM YPOBHEM JKCILUIyaTAlMOHHBIX CBOMCTB; CTPOEHHME U CBOWCTBA MATEPHAJIOB,
CYLIHOCTH SIBJICHUI, IPOMCXOAAIIMX B MATEPHAIAX B YCJIOBUAX IKCILIYATAMH U31eJIN.

TecToBbIE 3a7aHNA 3aKpPbITOro TUIA

1. MeTa/u1bl KaKOM MOATPYINIIBI OTHOCATCS K IBETHBIM: (BbIOEPUTE OJIMH BapHaHT OTBETA)

a) skenesnsie (Co, Ni, Mg)

0) nerkoruiaBkue (Zn, Sn, Pb)

B) Tyromiaskue (W, V, Ti)

r) menounoszemenbHbie (R, Ca, Na)
2. CnocoOHOCTh MaTepHaJia CONPOTUBJISITHLCS BHEIPEHUIO B HEro JApyroro 0oJiee TBepaoro
TeJIa Ha3bIBaeTcH ... (BBIOEpUTE OJMH BapUaHT OTBETA)

a) MPOYHOCTHIO

0) ynpyrocTtbio

B) BSI3KOCTBIO

I') TBEPAOCTHIO
3. BbicokokayecTBeHHbIE CTAJH M CTAJIHN € 0COOLIMH CBOICTBAMH MOJYYAKOT BHIILUIABKOI B
.. (BbIOEpUTE OJIMH BapUAHT OTBETA)

a) MapTEHOBCKHUX Te4ax

0) TOMEHHBIX TTeYax

B) dJIEKTpoIieyax

I') KUCIIOPOJHOM KOHBEpTEpe
4. TexHoJOTHYeCKHii Tpouecc TMOJYyYeHHs Hepa3beMHBIX COeAWHEHHMii 3a cueT
MEKATOMHBIX U MEKMOJIEKYJISIPHBIX CHJI CBSI3M Ha3bIBaeTcsl ... (BbIOEpUTE OJIMH BapUaHT
OTBETa)

a) IPECCOBAHNEM

0) cBapkoit

B) JINTHEM

') KOBKOM
5. Kakoii u3 mnpuBeIeHHBIX HU)Ke HHCTPYMEHTAJIBbHBIX MATEPHATOB OTHOCUTCH K
ObIcTpPOpe:KYIIMM cTajasiM? (BbIOEpUTE OJMH BapUaHT OTBETA)

a) YI2A

0) 9XC
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B) P6M6

r) BK6M
Kimroun
1. 0
2. r
3. B
4, 0
5. B

Bropoii 3Tan (NPpOABHHYTHIH YPOBEHB) — IOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKa3aTe/s
KOMIICTCHIIMM «YMeTb»: pelaTh MaTepHaloBeJYeCKHe 3aJa4d Pas3jJIMYHOr0 THNA C
HCIO0J1b30BAHNEM OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYYHBIX AUCHUILIMH; OLECHUBATH U
NPOTrHO3MPOBATh COCTOSIHME MATEPHAJIOB M NMPHYHUH OTKA30B JAeTajiell Mo BO3JeHCTBHEM
Ha HUX Pa3JIMYHBIX IKCILIYATALIMOHHBIX (aKTOpPOB.

3agaHuA OTKPBITOr0 THIIA (BONPOCHI AJIsl OIIPOCA):

1. ITpu kakuX yciaoBUsAX 00pa3yloTCs CIUIaBbl HEOTPAaHHUEHHBIE TBEPIbIE PACTBOPHI 3aMEIICHUS ?
2. JIsi TIOBBIIICHHS BS3KOCTH CTalHM IMOCJE 3aKaJKH 00s3aTeIbHOM oOrepalueil TepMUIecKOn
00paboTKH ABISETCS:

3. K MeTo1aM moBepXHOCTHOTO YIIPOYHEHHSI OTHOCSATCS:

4. Kakast KprCTa/LTHYECKas pelieTka Mpucyiia MapTeHCUTY?

5. Ykaxure npaBUIbHYIO MOCJICIOBATEIBHOCTD MPH Ha3HAUCHUH U PAcUeTe PEKUMOB PE3aHUs
IIpyU TOUYCHUMU.

Kinroun

1 Korga koMIoHeHTh!, 00pa3yolue HeOrpaHUYEHHbIE TBEPbIE PACTBOPbI, UMEIOT
OJIMHAKOBBIEC TUIIBl KPHUCTALIHYECKUX PEHICTOK M OJMHAKOBBIC aTOMHBIE Pa/INYCHI.

5 B 3aBucumocTH OT mosrydeHust TpeOyeMoi BETMUMHBI BI3KOCTH — HU3KHIA,
CpeAHMN WM BBICOKHH OTITYCK.

3 [ToBepxHOCTHAs 3aKallKa, XUMUKO-TepMHUYecKast 00paboTKa, TNIACTHYECKOE

' nedhopMUpOBaHUE.

4. TerparonasibHas.

5 OOuwmii mpumyck Ha 00paboTKy Z, riyOuHa pe3anus t, mojgada S, CKopocTb
pe3anust V, 4acToTa BpalleHHsI 3ar0TOBKH N.

Tperuii 3Tanm (BBICOKHII YPOBeHb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTe/

KOMIICTCHIHU «BJAACTh»: HaBbIKAMH Bblﬁopa KOHCTPYKINHOHHBIX MAaTEpUaJI0B IJdA
HU3roTOBJICHUA 3JJIECMCHTOB MAallMH M MEXAHU3MOB; KOHTPOJISA KadeCcTBa INMPOAYKIHUH H
TEXHOJOIHY€CKHUX MPOLECCOB.

IIpakTu4yeckue 3aJaHuA:

1. Tlpemnoxute MaTepuayn JJs UW3TOTOBIEHHMs Bajla, TMPYXHHBI, 3yOmwina u  JIOTKa,
KOHTAKTHUPYIOUIETO C MUIIEBBIMH MPOIYKTaMHU.

2. Ompenenurte TBEPAOCTh 00pa3lia 3aKkajleHHOW cTaiu. KakuM MeTonoM U, MCHOJb3Ysl KaKoi
UHACHTOP (HAKOHEYHUK), 3TO MOXHO C/IeJIaTh.

3. U3 cranbHOM MOKOBKM HEOOXOJMMO M3TOTOBUTH JI€Tallb M MOJBEPTHYTh TEPMOOOpadOTKE 10
obmeii TBepaoct HRC 40-44. YkaxuTe mocieoBaTeIbHOCTh Bammx neicTBuid.

4. ]JIns Hepa3beMHOI'O COEJMHEHHUs JIByX CTalbHBIX JUCTOB ToimuHOW S=1,0 MM BbiOepuTe
CIoco0 CBAPKU U YKAXKHUTE PEKUMBI.
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5. B nmeranum w3 HOpManM30BaHHOW cTanu 45 HE0OXOAWMMO BBHIMOJHUTH OTBepcTtHe D18HS.
Bribepure u oOocHyiiTe MapKy Marepuaiga MHCTpyMEHTa (MHCTPYMEHTOB) M KAaKHM WIIH
KaKMUMH UHCTPYMEHTaMU JTAHHOE OTBEPCTHE MOYKHO TOJTYYHTh.

Kiroun

1.

Jns m3roToBiieHHsA Bajla B 3aBUCHUMOCTH OT AEHCTBYIOLIMX HArpy30K MOXHO
HCII0Nb30BaTh cpeaHeyriepoauctoie ctanu Mapok 30, 40, 45 u nerupoBaHHbIE CTAJIH C
MIOHMKEHHBIM COJEpPKaHUEM JIETHMpYOLUX 31eMeHToB Mapok 30X, 35X, 40X, 451" u
Ap.

JI71st M3roTOBIIEHUS MIPYKUHBI TOTPEOYETCs MPOBOJIOKA U3 PECCOPHO-TIPY>KUHHON
ctanu Mapok 65, 70, 75, 65I", 60C2 u np.

3y6mo motpedyeT UCTIOIh30BaHMS HHCTPYMEHTAIILHOU cTamn Y7.

JIOTOK, KOHTaKTHPYIOUIMK C MUIIEBBIMU MPOAYKTAMH, HEOOXOIUMO HU3TOTOBHUTH
n3 Hepkageronien cranu mapok 12X18HIT, 12X18H10T u T. 1.

CokpauwjeHHbll 8apuanm omeema.
Hns Bana ucnonb3yem cranu mapok 30, 40, 45, 30X, 35X, 40X, 45" u ap.
Jnst npyxuHbI ctanu Mmapok 65, 70, 75, 651", 60C2 u np.
3yOmiio — ”HCTpyMeHTaJbHasl cTajib Y 7.
Jlotok — Hepkaseromas ctanu 12X18HIT, 12X18HI0T u T. 0.

N3mepenne TBEPAOCTH 3aKaJI€HHOW MOKHO MPOU3BOIUTH MeToaoM Poksenna. B
3aBHCHUMOCTH OT TOTO KakKO# 3akajke — oOIIeld WM MOBEPXHOCTHOH MOJBepraics
oOpaser] Harpy3ka Ha WHISHTOp cocTaBisieT cooTBeTcTBeHHO 1500 H wymm 600 H.
W3mepenuss mpousBoAsATCs COOTBETCTBEHHO o ImkamamM C wim A. B kauectBe
HMHJIEHTOPA UCIIOJIb3YETCs AIMa3HbIM KOHYC C YIJIOM IpH Bepiinne 120°.

Cokpawennvlii 6apuanm omeema:
TBepnocts u3MmepsemM MeToqoM PokBeiuia, HCHONb3ys B KauecTBe HMHICHTOpA
aJIMa3HbII KOHYC C yIIIOM IIpu BepiuuHe 120°.

Tak kak 3arotoBka Il M3TOTOBJIEHHS AETAlN MPEACTaBISeT COOOH CTaJIbHYIO
NIOKOBKY, TO BHayalle [Ull CHATUS BHYTPEHHUX HANPSKCHUH M yIydIIEHHs
00pabaThIBAEMOCTH CTalM pe3aHUeM HEOOXOIUMO IIPOBECTH MPEIBAPUTEIbHYIO
TEpPMHUECKYI0 00pabOoTKy. 3aTeM MeXaHU4eCKoi 00pabOTKOM MpUIaeM 3arOTOBKE B[
roToBoi fetanu. [lociae 3TOro BHINONHAEM OKOHUATENbHYIO0 TEPMUYECKYIO 00paboTKy.
ITpousBoauM 3aKajlKy M CpPEeIHHH OTIYCK, YTO HO3BOJIUT OOECIEYUTh T€ CBOMCTBA,
KOTOpBIE TPEeOYIOTCS OT JETANIU 110 YCIOBUIO.

CokpaweHnblil 6apuanm omeema:
[TokoBKy moxaBepraeM mpeaBapUTENBLHON  TepMHUYeCcKOH oOpaborke. 3artem
MEXaHUYECKOW 00pabOTKON MpuIaeM 3aroTOBKE BUJ T'OTOBOW JIETAal U BBHINOJIHSIEM
OKOHYATEJIbHYIO TEPMUYECKYIO 00pabOTKY — 3aKaJIKy M CPEJIHHUIA OTITyCK.

Hawnyumme pesynbraTbl OyAyT MOJNyYeHbl MPU COCTUHEHUH JIUCTOB CBapKOH B
cpene yriuekuciaoro rasza. Juamerp snextpogHoit npososioku (Ce-08I'C) — 0,8 mwm,
cwia cBapounoro toka — 40-50 A, pacxon yrnekucioro raza — 6 na/muH. CBapky
MIPOM3BOJIUTH Ha MIOCTOSTHHOM TOKE 0OpaTHOM MOJISIPHOCTH.

BbInonHuTh 1aHHOE COEAMHEHME MOYKHO HCHOJb3Yys ra30ByI0 cBapky. CBapka
3aaeTCsl TAKUMHU PEXKHMaMH: JHAMETP DJIEKTPOIHON mpoBosiokd — 1,0 MM, croco®
CBapKHM — JIEBbII, HOMEp HAKOHEYHHKA TOpesky — 1, HakiIoH ropenku — 20°.

MoXHO Takke CBapUThb [1Ba JINCTA PYYHOH IyroBOH CBAapKOl Ha MOCTOSHHOM
TOKe 00paTHOMU nossipHocTU. [lnameTp 3aekTpona — 1,6 MM, cuila CBapoO4HOro TOKa —
40-45 A.

Coxpawennbiii gapuanm omeema.:
Ucnons3zyeM cBapky B cpee YIVIEKHCIIOIO Trasa, ra3oBYI0 CBApKy WIH PYUYHYIO
JIYyTOBYIO CBapKY.
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S. Jns nonyuenus orBepetust O18HS8 cienyer ucnonb30BaTh pa3BEPTKY C TAKUMHU
pa3MepHbIMU XapakTepucTUKaMu. [IpeamecTByOmuM HHCTPYMEHTOM OyIET 3eHKEp C
17,8 mM. HauanbHBIM HHCTPYMEHTOM OYJIET BBICTYIIATh CBEPIo D15 Mm.

Jnst 0oOpaGoTKu neTanu, M3rOTOBIEHHOW M3 cTajdu 45 HOpPMalU30BaHHOW, B
KauecTBE HMHCTPYMEHTAJIbHOIO MaTepuana Jyis M3TOTOBJICHHS CBepiia, 3€HKEpa u
pa3BEepPTKH MOYKHO BBEIOpATh OBICTPOPEKYIIYIO CTaJIb MapKu POMS.

Cokpawennvlil 6apuanm omeema:
OtBepctue PW18H8 momywaem pazsepTkoi. [IpenmiecTByromuM HWHCTPYMEHTOM —
3enkep V17,8 mm. Hauanbabiii mHCTpYMEHT cBepiio B15 mMMm. Bce mHCTpyMEHTHI U3
obicTpopexymieii cranun POMS.

OIIK-5 CrnocoGeH y4acTBOBaTh B NPOBEIE€HHMH IKCIHEPHUMEHTAJbHBIX HCCJIEI0BaAHUI B
npo¢eccuoHAIbLHOM 1eITeJIbHOCTH

OIIK-5.2 MHMcnoab3yer KJacCHYeCKHe ¥ COBpPEMEHHbIE MeTOAbl HCCJIe0BAHUS B
arponH:KeHepHn

IlepBblii 3Tanm (MOPOroBOi ypoBeHb) — MOKa3bIBaeT C(POPMHMPOBAHHOCTH MOKA3aTessl
KOMIIETEHIIUM <«3HATb»: IIPMMEHEHHEe COBPEMEHHbIX TEeXHOJIOIMi NpPH TeXHUYECKOM
00c/1y:KUBAHUH, PEMOHTe MAIIMH W BOCCTAHOBJIEHHM JeTajell MAIIUH /s NOBbINIEHUS
padoTOCNOCOOHOCTH MAIIMH M 000PY/10BAHHUS.

TecToBble 3aJaHUA 3aKpPbITOI'0 THIIA

1. Xumuueckoe coeJuHEeHHe KeJie3a ¢ YIJIepoioM Ha3bIBaeTcs ... (BbIOEpHUTE OJMH BapHaHT
OTBETA)
a) bepput
0) mepauT
B) LIEMEHTUT
r) 1eae0ypuT
2. Jlasi mOBBIMIEHUSI BS3KOCTH CTAJIM MOCJHe 3aKAJIKH 00s3aTeJIbHO omepanuei
TepMu4eckoii 00padoTKu ABAsIeTcs1: (BBIOEPUTE OJIMH BapUAHT OTBETA)
a) 00Xur
0) oTmyck
B) HOpMaJIU3alus
T') OTKUT
3. K MeT01aM NOBEPXHOCTHOI0 YNIPOYHEHHs OTHOCATCA: (BBIOEpUTE [BA BApHAHTA OTBETA)
a) 3aKaJika TOKaMHU BBICOKOM YacTOTHI
0) HOpMaTH3aIUs
B) OTITYCK
') XUMHKO-TepMHUUYEcKast 00paboTka
4. T'naBHBIH yroJ pe3na B IIaHe 0003HavaeTcs — ... (BbIOEpUTE OJMH BapUaHT OTBETA)
a)e
0) a
B) Y

r) ¢
5. YeTaHOBHUTE MOC/I€10BATEIbHOCTD 3JIEMEHTOB NIPU HA3HAYEHUH PeKUMOB pe3aHus

a) mojayva

0) mpuIyck

B) CKOPOCTb pE3aHus
I) IyOMHA pe3aHus
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Kiroun

g wIN e
o
~

0,T,a,B

Bropoii 3Tan (MIpoaABHHYTHII YPOBEeHb) — MOKa3biBaeT CPOPMHPOBAHHOCTH IMOKA3aTeJIs

KOMIIETEHIIHN «YMeTb»: HCHOJb30BaTh KJIACCMYECKHE W COBpPEMEHHbIe MeTO/bl

HCCJIeJOBAHUS TNPH BbIOOpPEe MATEPUAJIOB H CIOCO00B MX 00padoTKM AJs1 olOecmedeHMs!

TpedyeMbIX IKCILIYATAIIHOHHBIX CBOMCTB JA€TAJAM CeJIbCKOX0351liCTBEeHHbIX MAILIMH.
3ajanusi OTKPHITOrO TUINA (BOIMPOCHI JJISA ONIPOCa):

1. Yro BeICTymaeT B KaueCTBE UHACHTOPOB IPU U3MEPEHUH TBEPIOCTHU 10 MeToy PokBena (1o
mkanam A, B, C)?

. [lonumopdu3zm uium anaoTponus — 3T0 CBOWCTBO METAJLIOB!

3. Jlns monmy4yeHHMs B CTalbHOM 3arotoBke orBepctus D25HE BriOepuTe HMHCTPYMEHT M €ro
pa3Mepsbl.

4. YKaxXuTe Marepuan ¥ BEIMYUHY yIJia 2¢ MPH BEpIIMHE cBepia Jisi 00pabOTKH TBEPABIX U
XPYIKHUX MaTepHAaJIOB.

5. Ha 3aroroBke HEOOXOIMMO HW3TOTOBUTH 3yOUaThli BEHEN BHYTPEHHETO 3allCIlJICHUSI.
Bri6epute cioco0 Hape3aHus 3yObeB.

N

Kiroun
1. CranpHON MM alMa3Hbli KOHYC U CTaJIbHOM 1IapuK
5 W3MeHATh TUIT KpUCTAJUIMYECKOW PELIETKN U CBOMCTBA IO IEHCTBUEM
TeMIepaTypbl, JaBJICHUS MU U3JTy4eHHUsI
3. Cgepiio ¥23 mmM, 3eakep ©D24,9 mm, pazBeptka D25HS.
4 Marepuan pexyIux IIaCTUH UM BCErO CBEpJia B 3aBUCUMOCTH OT €0 AuaMeTpa
' — ogHOoKapOuaHbIi TBepabli criaB BKS, Benuunna yria 2¢=130-140°.

5. JlonGneHueM Ha 3y00/10J10€)KHOM CTaHKE METOJOM OOKaTKH.
Tpernit 3T1an (BBICOKHMH YPOBeHb) — IMOKa3bIBaeT C(POPMHPOBAHHOCTL MOKA3aTEJIsI
KOMIIETEHIIMM  «BJaJeTb»:  HAaBbIKAMH  HH(OPMALMOHHBLIX  TEXHOJIOTMH  NpH

NMPOCKTHPOBAHUH TEXHOJOTHYECCKHUX nmpoueccoB 05Cﬂy)KI/IBaHI/Iﬂ H peMoHTa
CeJIbCKOXO0351liCTBEHHOM TeXHHMKHM HAa OCHOBE COBPEMECHHBIX METOAOB ArpOHH’KCHEPHBIX
pacueToB U TCXHUYCCKUX CPEIACTB.

IIpakTu4yeckue 3aJaHuA:

1. Kak Ha3bIBaeTCs U Kak MapKHUPYyeTCs YyTryH, UMEIOIUI BKJIIOUEHUs rpaduTa XJI0NbeBUIHON
¢dopMbI U 00MaJAIOUINIT MEXaHMYECKUMU CBOMCTBAMU: BPEMEHHBIM CONPOTUBIECHUEM IPU
pactsxeHun He MeHee 450 MIla u oTHOCUTENBHBIM yIITMHEHNEM He MeHee 7 Yo.

2. B oxymsape Mertamuiorpadudeckoro MUKPOCKOIIA MPH pacCMaTpUBaHUM NDTH(A CTaTd OKOJIO
YeTBEPTU IUIOLIAAM 3aHATO mepautoM. Ompenenure numMd, Kakoil Mapku CTajlb M3y4yaercs
M0JT MUKPOCKOIIOM.

3. AmOMUHUEBBIN OJOK IIMJIMHAPOB ABUraTess UMeeT TpeumHy. OO0CHYHTe TeXHOIOTHYEeCKUI
NPOLECC 3aJelKU TPEIIMHbl NpPU TIOMOIIM TOJMMEPHBIX MaTepHalioB (3MOKCHIHOM
KOMITO3HIIMH).

4. BpiGepute MapKy MaTepuana pe3lla M YIJIBI €ro 3aTOYKH JJIi TOYEHHUS: aTIOMHUHHEBOTO
CIUIaBa, HOPMAJIM30BaHHOM U 3aKalieHHOU cTayu 45, Hepxkaseronei cranu X18HIT.
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5. C KaxkoM 1LeJbl0 MNPOM3BOAUTCS XOHUHITOBAHUE OTIENBHBIX 3JEMEHTOB KOHCTPYKLUHU
AaBTOTPAKTOPHBIX JBUTATEIEH?

Kiroun

1. UyryH c BKJIIOYEHHSIMH TpaduTa OTHOCUTCS K KOHCTPYKIMOHHBIM. Ecmm
BKJIIOUEHUS] TpaguTa UMEIOT XJIOMbEBUIHYIO (POpPMY, TO TakoWl UyryH Ha3bIBaeTCS
KOBKUM. Ero Hemnb3si KoBaTh, HO OH JIOCTATOYHO IlacTu4yeH. KOBKMI UyTryH COrIacHO
¢ 'OCT wmapkupytot 6ykBamu «KY» ¢ mudpamu. IlepBeie aBe HUQPPHI MOKa3bIBAIOT
BPEMEHHOE CONPOTHBJICHHE MPU pacTskeHHH (KI['c/MM?), Ipyrie — OTHOCHTEIBHOE
yanuaenue (%). B coorBercTBHHM ¢ 3a1aHreM umeeM — KoBkui uyryn KY 45-7.

Coxpawennvlil 6apuanm omeema:
KoncTtpyknnonssrit koBkuit uyryna KU 45-7.
2. Conepxxanue yriaepoaa B nepaurte coctasisier 0,8 %. Eciau B okynspe MUKPOCKOIA,
Ha0JII01aeM, 4TO IPUMEPHO 25 % 3aHATO 3€pHAMU IEPJIUTA, TO COCTABUB MPOTOPIIHIO
HaXOIUM

100 % nepauta — 0,8 % yrsiepopaa,
25 % nepauta — x % yriepoja,
25-0,8
*~ 100
CrnenoBarenbHO, TOJ, MHUKPOCKOIIOM H3ydyaeTcs HUIM( M3 HU3KOYTJIEPOAMCTOU
ctanu 20, conpepxameit 0,17-0,24 % yrnepona.

= 0,2 % yrnepoza.

Cokpawennvlii 6apuanm omeema:
g m3 cramum 20, conepxkameti 0,17-0,24 % yriepona.
3. OnpenensitoT TpaHUIBl TPEIIMHBI M €€ KOHIBl 3aCBEPIMBAIOT CBEPIIOM
auametrpom 2,5-3,0 Mmm. Bionb Bce IUTHHBI TPEHIMHBI CHUMAOT (pacKy mox yriaoM 60-
70° Ha ryouny 1,0-3,0 mm. Ecau tommuna yyactka Oj0ka menee 1,5 MM, To dacky
HE CHUMAIOT.

Ha paccrosaun 40-50 MM OT TpellMHbl MOBEPXHOCTh 3a4YMILAIOT 10
METAJUIMYEeCKOTO Oyiecka, O0E3)KMPUBAIOT AalleTOHOM [OBEPXHOCTH TPEIIUHBI H
3aYUIICHHOTO YYacTKa.

brokx ycranaBnmmBalT Tak, 4TOOBI TOBEPXHOCTh C TPEIIMHON HAXOIMJIACh B
TOPU30HTAJIHLHOM TIOJOXEHHH, W IIMATeJIeM HAHOCIT OJMOKCHIHBIA COCTaB Ha
MOBEPXHOCTH TPEIIMHBI M 3aUMIICHHOTO yJacTKa. B sMOKCHAHYI0 KOMIIO3HUIIMIO KpOME
CMOJIBI, TIacTU(UKATOpPa W OTBEPIMTENS B KA4ECTBE HAIOJHUTENS BBOJIUTCS
AIIOMHHMEBAS Ty Ipa.

TpemuHy OONBIION JUIMHBI 3a/ENbIBAIOT TaK K€, HO TIOCIEe HaHECEHUs
SMOKCHUJIHOTO COCTaBa Ha HEro YKJIAQJAbIBAIOT HAKIAJAKy M3 CTEKJIOTKaHH, KOTOpas
MEPEKPHIBACT TPELIUHY CO BCEX CTOPOH Ha 20-25 MM. 3aTeM HaKJIaJKy MPHUKATHIBAIOT
pOJIMKOM. 3aTeM Ha MOBEPXHOCTh CHOBAa HAHOCAT CJIOM COCTaBa, M HAKJIAJbIBAIOT
BTOPYIO HAaKJIAJKy, C mepekpeiteM repBoil Ha 10-15 mm. Taxxke mnpukarbiBaiOT
POJIMKOM M HAaHOCSIT OKOHYATEJIbHBIN CJI0M AMOKCHIHOTO COCTABA.

CokpaweHnblil 6apuanm omeema:
OnpenensroT IpaHuIbl TPELIIMHBI M €€ KOHIBI 3aCBEpIIMBAIOT, 3a4YUINAIOT [0
MeTauIn4eckoro Ozecka, o0e3xupuBaroT. HaHocAT snokcuaHbll cocTaB  Ha
MIOBEPXHOCTHU TPELIUHbI U 3aUUILIEHHOr0 y4acTka. [Ipy HeoOX0IMMOCTH yK/IaJbIBAIOT
HAKJIAJKy U3 CTCKIOTKAHU.
4. Tak kak mpeyIoKeHHbIE Ul OOpaOOTKM MaTepualibl OTIMYAKTCS CBOUMU
(U3UKO-MEXaHUYECKUMH CBOMCTBAMH, TO OYJQyT OTIMYATHCA U MaTepHall pe3la WiH
PEe310BOM IUIACTUHBI U YTIIBI €T0 3aTOYKH.

[Ipu 00OpaboTke aTIOMUHHEBOTO CIUIaBa MOXHO HCIIOJIB30BaTh pe3el U3
JIETUPOBAaHHOM HMHCTPYMEHTANbHOM ctanu, Hampumep, 9XC, Ha KOTOpoM OyayT
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chopMUpPOBaHbI TaKKE YIIIbl 3aTOYKU: niepeaHuit y=20°, 3aauuii a=12°.

O06paboTKy HOPMaNIM30BAaHHOW cTad 45 MOXHO MPOU3BOIAUTH PE3IOM U3
ObIcTpopexyIel cranmu POMS, chopMupoBaB Ha HEM TaKHE YTIIbl 3aTOYKH: TIEPEIHUN
v=16°, 3agauii a=10°.

O0paboTKy 3akajieHHOW cTanu 45 MOXKHO MPOM3BOAUTH PE3LOM, OCHALICHHBIN
IUTACTHHOW JBYyXKapOumHoro tBepaoro cruiaBa T15K10, xoropas Oynmer 3aTodeHa ¢
TaKUMU yTIaMu: IepeTHuM y=6°, 3aHuM a=6°.

[Ipu obpabotke Hepxkaseromei ctam X18HI9T, obGmamaromieid MOBBIICHHOM
BSI3KOCTBIO U IIJIOXOH TEIJIONPOBOJHOCTHIO CJEAyeT BHIOpAaTh pe3el], OCHAIICHHBIH
peXyIIeH IUIACTUHOW W3 OJHOKapOumHoro TBepmoro cmiaBa BKS8, ¢ Takumum
reOMETPUYECKUMHU apaMeTpamu: nepensnui y=10°, 3aguuii 0=8°.

CokpauwjeHHbll 8apuanm omeema.
AnroMuHUEBBIN cruiaB — pesel] u3 cranmu 9XC ¢ yrimamu 3aTouku: nepeanuit y=20°,
3agHui 0=12°.
HopmanuzoBannas crans 45 — peszeny u3z cranu P6MS ¢ yrmamm: mepennuii y=16°,
3agaui a=10°.
3akanenHas ctanb 45 — pesen; ¢ mnactuHoit T15K10 ¢ Takumu yriamu: nepeaHuM
v=6°, 3aHUM 0=6°.
Hepxaseromas crans X18H9T — pesen ¢ mmactunoit BK8, ¢ yrmamm: mepegnuit
vy=10°, 3aganii a=8°.

B aBTOTpaKkTOpHBIX [BHUraTelsX XOHHHIYIOT THIb3bl LWIMHAPBL, IOCTEIU
KOJICHYaTOro BaJla, OTBEPCTHSl B HIKHEH TOJIOBKE IIAaTyHa M JAp. XOHUHIOBaHUE
obecreynBaeT HEOOXOAMMYIO IIEPOXOBATOCTh IOBEPXHOCTEH M MaKCHUMAaJbHYIO
TOYHOCTb UX TEOMETPUUECKUX ITApaMETPOB.

X OHMHIOBaHME NpUIaeT pabodyel MOBEpXHOCTH, 0OpabaThIBaeMOil MOBEPXHOCTH
XapaKTepHBI MUKPONPOGUIb, B yIIIyOIEeHUAX KOTOPOro 3aJep>KUBAETCSI MOTOPHOE
MacJIo, 4TO PEJOTBPALIAET YCKOPEHHBIN U3HOC JETaICH.

XOHMHIOBaHME TO3BOJIAET CHUMATh C IOBEPXHOCTH OOpadaThIBaeMOW AeTaln
MOBPEXKACHHBIN NOBEPXHOCTHBIN CIOW C CETKOM MHUKPOTPEIIUH U PaCTITMBAIOIUMU
OCTaTOYHBIMU HanpspKeHUsAMU. [lociie XOHMHIOBaHUs Ha MOBEPXHOCTH (POPMUPYIOTCS
CKMMAIOILUE OCTATOYHBIE HANPSKEHHUS, YTO MOBBIIIAET X U3HOCOCTOUKOCTD.

CokpaweHnblil 6apuanm omeema:
XOHUHTOBaHME  TpHAaeT  o0pabaTeiBaeMOW  IMOBEPXHOCTH  XapaKTEPHBIN
MUKPONPOQHIb, KOTOPBIA 3aJepKUBaeTCsi MOTOpHOE Macio. [loBepXHOCTH mocie
XOHMHIOBaHUsI 00J1a/1a€T MOBBIIIEHHONW N3HOCOCTOMKOCTBIO.
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OueHo4YHbIE CpeCcTBA AJIA pacueTHO-TpaduyecKoid padoThl

TeMmbl pacueTHO-TpaduyecKux pador:

1. Pa3zpaboTKa TEXHOJOTHUYECKOro Mpoliecca TePMUUECKON 00pabOTKH JeTaH.

No
HauMeHoBaHME feTaAIH Bun Mapka Theprocts, HRC
3aroTOBKH cTanu o01mas IIOBEPX- | CCpane
HOCTH BUHBI

1. | Ban Begyumii MTOKOBKa 30XA - A,56-58 30-33

2. | Ban Bemymmit [IOKOBKa 20XT'CA 24-28 - -

3. | Ban MTOKOBKA 35XTC 30-35 - -

4. | Ban MMOKOBKa 40XH 57-60 - -

5. | lllectepus MMOKOBKa 40XA 40-45 - -

6. | llecrepus MTOKOBKA 20 - A,60-62 20

7. | Ocp MIPOKaT S0XH - A,50-58 28-30

8. | Ocw pOKaT 30XI'T - A,60-63 35-38

9. | Ochb IIpOKaT 45X - A,50-58 20-23

10.| Och POKAT 20 - A,58-60 17

2. Pa3paboTka TEXHOJOTMYECKOI0 Ipolecca M3rOTOBJIEHUS OTIMBKM MO pabouemy
YepTeXKY AETAIH.

Cranb 60J1 Yyryn CH20
Ne Pa3Mephl OTIIMBKH, MM Ne Pa3Mephl OTIIMBKH, MM
L D L1 L2 di d2 L D L1 L2 d1 d2

1 200 | 200 |20 |160 |50 | 100 1 200 | 200 |20 | 160 [50 | 100
2 205 | 200 |20 | 165 |50 | 100 2 205 | 200 |20 | 165 |50 | 100
3 210 | 200 |20 |170 |50 | 100 3 210 | 200 |20 |170 {50 | 100
4 215 | 200 |20 |175 |50 | 100 4 215 1200 |20 |175 |50 | 100
5 220 | 200 |20 |180 |50 | 100 5 220 | 200 |20 |180 |50 | 100
6 200 | 205 |25 |150 |50 | 100 6 200 | 205 |25 | 150 [50 | 100
7 200 | 210 | 30 | 140 |50 | 100 7 200 | 210 | 30 | 140 [50 | 100
8 200 | 215 |35 |130 |50 | 100 8 200 | 215 |35 |130 ({50 | 100
9 200 | 220 |40 |120 |50 | 100 9 200 | 220 |40 |120 |50 | 100
10 200 | 225 |45 | 110 |50 | 100 10 200 | 225 |45 | 110 [50 | 100

3. Pa3pa60TI<a TEXHOJIOTUYCCKOTO ITpoLecca O6pa6OTKI/I MaTepHrajia pe3aHnuCM.

Pazmen L

Omucarb

MaTepuaibl,

IMPUMCHACMBIC  [JIA

WU3TOTOBJIEHUS  PEXKYIIHUX

HHCTPYMCHTOB, MIHUPOKO TMPUMCHACMBIC MApPKHU, XUMHUYECKHMN COCTasB, CBOﬁCTBa, o0acThb

PUMEHEHNS).

Tabnuua 1. — BapuanTs! 3ananuii o I pazneny PI'P

Bapuant

HNHCcTpyMEeHTaIbHBIA MaTepUail

1

YraepoaucTeie CTaiu

HCFI/IpOBaHHHe CTaJIl

beicTpopexymue cranu

OI[HOKap6I/I,Z[HLIC TBCPABIC CIIJIABbL

JIByxkapOuiHbIe TBEpAbIE CIJIABbI

TpCXKap6I/I,Z[HBIC TBCPABIC CIIJIABbI

be3Bonb(hpaMoBbIe TBEPIbIE CILIABBI

MuHepanoKkepaMHU4eCKUE TBEPbIE CILIABBI

O NO|OIA[W|N

CHUHTETHYECKHUE CBCPXTBCPABIC MATCPHUAJIBI

[EN
o

AOpa3uBHBIE MaTepUabl
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Paznen II. HauepTuTh 5CKM3 3aJaHHOTO MO BapHaHTy pe3lla B KOHTAKTE C
o0OpabaTbIiBaeMOil 3arOTOBKOI. BrIHECTH 1O TMHUYU TTIaBHOW PEXyIIed KPOMKH CEYEHUE TOJIOBKU

pesia B riaaBHOM cekyiiei iockoctu N-N.

VYKazaTh yribl 3aTOYKM pe3la: MepeIHUI Y; TIaBHBIM 3aJHUN 0 Yroj 3a0CTpeHus [3;
[JIABHBIA yToJl B IJIaHE (@ U Yrojl HAKJIOHA IVIABHOM pexylieldl KpOMKH A (OTAEIbHBIM BUIOM).
Jlnst pe3b00OHape3HOro pesla yKa3aTh yroil Ipu BEPIINHE €.

Ha3naunTe  4YuclOBBIE  3HAYEHUS  NEPEUYUCICHHBIX  YIVIOB Il 0OpaboTKu
COOTBETCTBYIOIIMX 3a/laHUI0 MaTepuanoB 3aroToBok. IIpencTaBuTh WX B BUAE TaOJULBI, C
YKa3aHHEM B OTICJIBHOM KOJIOHKE HMHTEPBAJIOB HX HW3MEHeHus. JlaTb ompenencHue yriloB

3aTOYKH pe3la.

Tabnuna 2. — Bapuants! 3aganuii no 11 pazneny PI'P

No BapuaHnTa Tun pe3na Marepuan 3aroToBK1
1 IIpoxoaHo¥ npaBblid Hopmain3oBaHHas craib
2 IIpoxo1HOM JIEBBIi HopmanuzoBaHnHas cTaib
3 [Tpoxo1HOM MpaBkIil 3akajeHHas CTajlb
4 IIpoxo1HOM npaBbIit CuitymMuH
5 TTpoxoHoM mpaBbLii HopmanuszoBaHHasi cTaib, IMPEPhIBUCTOE
pe3aHue
6 [Toapesnoit HopmanuzoBaHHas CTajb
7 [Toapesnoit 3akaneHHas CTajlb
8 Y1opHO-IpoXOAHOU HopmaninzoBaHHas crajib
9 YIIOpHO-IIPOXOAHOU TBepaas HamuIaBIeHHAs: HOBEPXHOCTh
10 Otpe3Hoit HopmaninzoBaHHas crajib
11 Pe3pOoHape3Hoi HopwmanuszoBaHHast cTaib
12 PacTouHol nmpoxoaHoi HopmanuzoBanHnas ctaib
13 Pacrounoii 11s rmyxux orBepceruil | HopmanuzoBanHas craib
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OueHo4HBbIEe cpeCcTBA 115 POBeIeHNUs IPOMEKYTOUYHOM aTTecTalun
[IpomexyTouHas aTTecTanus MPOBOIUTCS B OpMeE YCTHOTO SK3aMEHa.

Bomnpocs! 1u1s dxk3ameHna:
[IpuBenuTe mpuMepbl MaTEPUAIIOB JJIsl IPOU3BOJICTBA METAJIJIOB U CILJIABOB.
Kakoii criaB Ha3bIBaeT YyryHoM?
['e BBITLIABASIOT YyTyH?
Ha3oBute napameTpsl TOMEHHOM NI€YH U €€ TPOU3BOJUTEIBHOCTD.
M3 Kakux 3TarmoB COCTOUT MpoLecc mosyueHus yyryHa? OTBeT obocHyiiTe.
Kak Ha3bIiBaeTcsi 4yryH, KOTOPBIA HCHOJB3YIOT JUIsl (DAaCOHHBIX OTIMBOK M MOJyYEHUs
craiu?
Kaxoii cruiaB Ha3pIBaeTCs CTaNbO?
HazoBuTe sTansl npoiiecca BHIIIJIABKU CTAJIH.
Ha3o0BuTE OCHOBHBIE UCXOJHBIE MATEPUAJIbl, KOTOPBIE UCIIOJIb3YIOTCA JIJIs1 BBIIUIABKU CTaJIH.
Kakue cranu BBILIABISIOT B 3aBUCMMOCTH OT cTeneHu packucienus? I[lpuegure
MapKHUpPOBKY 3TUX CTaJIEH.
[Touemy cepa u dochop SABIAAIOTCS BpEIHBIMU TPUMECSIMHU?
HazoBuTe npenMyiiecTBo JTUThs Mepel] IPYTUMH CIoco0aMu MOTYyUYEHHS 3aTOTOBOK.
Ha3zoBuTe OCHOBHBIE CBOKCTBA JIUTEHHBIX CILJIABOB.
[IpuBenuTe cxemMy TEXHOJOITMYECKOTO IIpoliecca H3TOTOBJIEHUS OTJIMBOK B IECYaHBIX
dbopmax.
JaiiTe xapakTepuCTHKY TUTEiHON dopMme.
Oxapakrepu3yiite (OpMOBKH B KECCOHAX, MAIIMHHYIO, BAKYYMHYIO.
HazoBuTe ciennanbHbie CIOCOOBI INThA. J[aliTe XapaKTEpUCTUKY ITUM CIIOCOOaM.
Uro Takoe muactudeckas aedopmarus?
Kakoit mporiecc Ha3pIBarOT 00pabOTKOM JaBjieHueM?
Knaccugukarnus mporeccoB o0paboTku naBieHueM. JlaiiTe KpaTKylo XapaKTepHCTUKY
KaKJIOMY IPOLECCY.
CymHoCTh Topsiueii 1 X0JIOIHOM IIaCTUYECKON Aeopmanui.
Kak MeHsAI0TCS CTpYKTYypa, MPOYHOCTHBIE U TUIACTUYHBIE XapAKTEPUCTUKHU?
CymrHocTh mporiecca mpoKaTKH.
CriocoObl MPOKATKH.
[IpuBenuTe MpuUMEpPHI TPOIYKIIMH MPOKATHOTO TPOU3BOICTBA.
[TpuBenuTe cXxeMbl BOJOUYEHUS, MPOTSIKKH, PYOKH, OCATKU, TIPOIIMBKH.
JlaliTe XapakKTEpUCTUKY rOpsiYel ITAaMITOBKH.
JlafiTe XapaKTEepUCTUKY XOJIOAHOW IITAMIIOBKH.
[IpuBenuTe cxembl 00bEMHOM POPMOBKH.
Kakue netanu U3rotaBivBarOT METOJIOM JMUCTOBOU IITAMITOBKH.
HazoBuTe 0CHOBHBIE TPEUMYIIIECTBA JIUCTOBOM IITAMIIOBKH.
OxapakTepu3yiTe IpoLecc CBapKH.
JlaliTe XapaKTepUCTUKY COSTUHEHUMN, KOTOpbIe (POPMHUPYIOT CBAPHOM IIIOB.
Oxapaktepu3yiite AyroBylo (PyyHyH0 U aBTOMATHYECKYIO0) BHJBI CBApKHU. YKaXKHUTE HX
MIPEUMYIIECTBA U HEIOCTATKH.
[IpuBenuTe mpuUMeEpPHI APYTrUX COBPEMEHHBIX BUJIOB CBAPKH.
OTXHT YyTIEepOAUCTHIX cTajel. Buapl oTkHUra, Ha3HAYeHUe, TEMIIEPATYypa, CTPYKTypa MOCe
OT)KHTa
Hopmammsanus cramm. Ha3Hauenuwe, CymHOCTb, Temmeparypa, CTpPyKTypa MoOcie
HOpMaJIU3aI1H.
3akanka cranu. Ha3HadeHuwe, CyUIHOCTb, BHJbBI, CTPYKTypa IIOCIE 3aKajlKu. YCJIOBHE
3aKaJKH1, CKOPOCTh OXJIAXKJIEHUS. 3aKaJIMBAEMOCTb U MPOKATMBAEMOCTh CTaJeH
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Otnyck cranu. Bugel ormycka, MX HasHadeHHe, O0JIaCTh MPUMEHEHHUS, TeMIeparypa.
CrtpyKTypa cTaiu 1nocie oTiycka.

Ha3nauenwue, CynHOCTh XUMUKO-TepMUUeCKOi 00padoTku ctaym. Tpu craguu XTO.
LlemenTanus cranu. Haznauenue, cyImHocTh, TeMIeparypa, cpeabsl. TepmooOpaboTka mocie
nemeHTanuu. CTpyKTypa MOBEPXHOCTHOTO CJIOSL M CEPALIEBUHBI TIOCTIE TEPMOOOPAOOTKH.
A3zotupoBanue crtanu. HasHaueHue, CyIIHOCTb, TeMmIlepaTypa, Cpenbl, CTPYKTypa
a30THUpoBaHHOTO cios. CTanau s a30TUPOBAHMUS.

JlerupoBannsle ctanu. HazHaueHue JIerupyonmx 3J1eMEHTOB.

Knaccudukanus u MapkupoBKa JIETUPOBAHHBIX CTaJCH.

LlemeHTyeMble W yiIydllaeMble JIETUPOBAaHHBIE cTand. TpeOoBaHMS K HUM, Ha3HA4YCHUE,
YOPOYHEHUE, CTPYKTYpa MOCIe YIPOUHEHHUS.

Hcropuyeckuii 0030p pa3BUTHS HAYKU O PE3aHHM MATEPUAIOB, CTAHKOB M MHCTPYMEHTOB.
Posib ydeHbIX U X BKJIAJ] B pa3BUTHE HAYKH O PE3aHHH.

TpeboBaHusT K WHCTPYMEHTAJIBHBIM MaTepHuajgaM. YTJIEPOIHCThIEC, JIETMPOBAHHBIE M
OBICTPOPEKYIIHE CTAIIH.

MertannokepaMuyecKue TBEPJIbIE CIIaBbl, MHUHEPAJIOKEPAMHUECKUE U CHUHTETHUYECKUE
CBEPXTBEP/IbIE MaTEpPUAIIHI.

AOpa3uBHBII HMHCTPYMEHT M3 CBEPXTBEPAbIX CHHTETHMUECKUX MaTEpHUaJIOB:  €ro
XapaKTePUCTHKA U MAPKHUPOBKA.

OcHoBHblE BHUABI O0OpPaOOTKM METAUIOB pe3aHHEM. JIBHJKEHUS Ha METAIOPEXYIIMX
CTaHKax.

[TpuBOJBI CTYyHnEHYAaTOro M OECCTYNEHYATOro peryJvpoBaHMs. Psabpl 4acToT BpallleHus u
nojay.

OcHOBHbBIE THUIIBI TOKAPHBIX pe3loB. lIpuHaIeHOCTH K TOKapHBIM CTaHKaMm. PaboThl,
BBITIOJTHSIEMbIEC HA TOKAPHBIX CTAHKAX.

['eomeTprueckue napaMmeTpbl TOKAPHOTO pe3lia: YacT U T€OMETpUs pe3La.

HazHauyeHue yrioB 3aTOYKU pe3la U UX YHUCICHHbIC 3HAUCHUS.

Knaccugpukamuss MeTtamiopexymmx craHkoB. llepemaud, mnpuUMeHsEeMble B CTaHKaX:
3yOuatsie, YepBAYHbIC, PEMEHHbIC, BUHTOBBIC. [lepenaTouHbie OTHOIICHHUS.

VYcTpolCcTBO U Ha3HAYeHHE TOKAPHO-BUHTOPE3HOI'0 CTaHKa, €r0 KWHEMaTH4ecKas cXxema.
OKcIUTyaTallMs CTaHKOB M yXOJA 3a HHUMH. TexHuka Oe30macHOCTH Npu pabore Ha
METAJJIOPEXKYIINX CTAaHKaX.

Hapesanue pe3bObl Ha TOKAapHBIX CTaHKaX: THUMbBI pe3b0, MPUMEHSEMBIH WHCTPYMEHT H
HACTpOIiKa CTaHKa Ha Hape3aHHe pe3bObl.

ToxapHbIE CTaHKH € YUCIOBBIM IPOIPAMMHBIM YIIPABJICHUEM.

OcCHOBHBIE AJIEMEHTHI MpoIlecca pe3anus: oOpadareiBaeMast 1 00pabOTaHHAsI TTOBEPXHOCTH,
MOBEPXHOCTh Pe3aHus, IPUITYCK, ITyOUHa pe3aHHusl.

SBieHMs, CONPOBOXKIAIOLIME  TMPOLECC  pe3aHus:  Ycaaka  CTPYXKKH,  HakJIEM,
HapoCcTO0Opa3oBaHKeE, ONepeKarolIast TPELUIHHA.

3aBUCHUMOCTh ILIEPOXOBATOCTH IOBEPXHOCTU OT YCIOBUN 00pabOTKM M €€ BIUSHUE Ha
JIOJITOBEYHOCTH JETAJEN.

[ITepoxoBaTrocTs 00pabOTaHHOM MOBEPXHOCTU: OCHOBHBIE IMapaMeTPhl 1 0003HAYECHHE UX Ha
4epTexKaAX.

@DaKTOopHbl, BIUSIOLUINE HA TOYHOCTH 00PaOOTKH.

OcHOBHBIE TapaMeTpbl TOBEPXHOCTHOTO CJIOS: CTPYKTYypa, [IyOnuHa U CTEeTeHb HAaKJIENa.
Jedopmanuy, BO3HMKAIOIIME B MPOLECCE pE3aHUs METAIOB. 30HBI HaMpPsHKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSIHUSI.

OcTaTo4yHble HANpPSDKEHUSA: HUX KIacCU(PUKalus W NPUYMHBI BO3HUKHOBEHMs. BiusHue
OCTAaTOYHBIX HANpPsDKEHUH Ha JIONINOBEYHOCTh JeTaned. Penakcamuss ocTaTOYHBIX
HaIpsOKEHUN.

TemnepaTypa pexyIero HHCTpyMEHTA U METO/IbI €€ U3MEPEHHUS.

TenuioBbie sIBIEHUS, BOSHUKAIOIIME B IPOLIECCe pe3aHus. Y paBHEHHE TEIIOBOTO OalaHca.
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CMa3pIBarolle-OXJaXJal0IIMe KUAKOCTH: MX IIOJBOJ B 30HY pe3aHUs U BIMSHUE Ha
IIpoLEeCC.

N3HOC pexylX HHCTPYMEHTOB. Bubl u KpuTepuu U3HOCA.

[Tponecc 0OpazoBaHust CTPYKKH [IPH PE3aHUU METAIOB. BBl CTpyXKeK.

CKOpOCTb pe3aHMsl U CTOMKOCTh HHCTPYMEHTA.

BubGpanuu npu pe3aHuy MeTamioB U METOAbI OOPHOBI C HUMH.

Tounocts o6pabotku. Ilorpemmnoctu pasmepa, pacnosioxeHusi, ¢opmbl. OOo03HaueHHE
JIOITyCKOB Ha 4epTexkax JeTajici.

CepiuibHblE CTaHKM M paboOThl, BBINOJNHSAEMble HAa HUX. KuHemaTtuueckas cxema
BEpTHUKaAJIbHO-CBEpIMIbHOrO cTanka. COXX, nmpumeHnsiemas npu cBEpiIEHUU.

Ceepina, 3eHKepbl, pa3BepTKU. OCHOBHBIE 3JIEMEHTbl M TI'€OMETPHUYECKUE IapaMeTpsl
CIIUPAJILHOTO CBEpIIa.

TOYHOCTb U 1IEPOXOBATOCTh ITOBEPXHOCTEH, M0JIy4yaeMbIX NIPH CBEPJICHNUU. 3€HKEPOBAaHHUE U
pa3BepTHIBAHUE: PEKUMBI 00paOOTKH.

Tunsr ¢pesepHbix craHkoB. KuHemarnueckas cxema yHHBEpCaIbHO-(PE3EpPHOIO CTaHKA.
COX, npumensiemasi npu ppe3epoBaHHH.

PaGoTbl, BbIMONMHSEMble Ha (PE3EpHBIX CTAaHKaX. OJEMEHThl PEKUMOB pe3aHHs IpH
dpesepoBanun. OCHOBHOE BpeMs.

OcHoBHble THIBI (pe3. ['eomerpuueckue mapamerpbl pexyiued uyactu ¢pessl. Bpidop
Martepuana Qpes.

Mertonbl Hape3aHus 3yObeB LUIMHAPUUECKUX 3y0UaThIX KoJiec (ppe3epoBaHUEM.

Tunsl cTporajabHbBIX CTAHKOB: IONEPEYHO- U MPOJOJIbHO-CTporaibHble. KuHemaruueckas
cXeMa IOIEepPEeYHO-CTPOrajIbHOro cTaHKa. CXeMbl pe3aHusl U JIEMEHThl PeXHMa pe3aHHs
npu cTporaHuud U aonOiaeHuu. CTporajbHble U JOJOEKHBIE pe3lbl: BbIOOp Marepualia
pE31I0B.

PaboTe1, BBINOJHSIEMbIE Ha CTPOTAIBHBIX M JIOJIOSKHBIX CTaHKaX. TOYHOCTh 0O0pabOTKH U
IIEPOXOBAaTOCTh MIOBEPXHOCTH, IIOJIydaeMas IpU CTPOraHUU.

O06paboTKa MPOTATUBAHUEM: KOHCTPYKIIMH MPOTSIKEK M MPOIIHBOK.

CymHocts numdoBanus 1 kiaccudukanus HUIH(OBAIBHBIX CTAHKOB. DJIEMEHTHI PEKUMOB
pe3aHus npu KpyTioM Huii(oBaHUU.

O6o03HaueHne abpa3uBHOIO HHCTPYMEHTA: MaTepHuall, 36pHUCTOCTh, TBEPJOCTh U CTPYKTYypa
MHCTPYMEHTA, BUJI CBSA3KH.

@®opmbl NUTMGOBATBHBIX KPYroB, UX MapKupoBKa. VcmbiTanue, GallaHCMpOBKAa U IpaBKa
KpYTOB.

CynepduHHIIMpOBaHKE: CYIIHOCTh IpOLEcca, NMPUMEHSEMbIi HWHCTPYMEHT U PEeXHUMBI
o0paboTku. [loHaTHE O IPUTHPKE U TOTUPOBAHUM.

XOHHMHIOBaHME: CYITHOCTh MPOLECCa, MPUMEHSIEMbIH HHCTPYMEHT, PEKUMBI 00paObOTKH.
Bw160p 3aroroBok juist u3rotoBieHus aetanei. [Ipumycku Ha 06padoTKy.

OcHoBHBIE TUIBI Tpou3BOACTB. KoHueHTpanus U auddepeHnmanus TEeXHOIOTHYECKOTo
nporecca

[TyTv nOBBIIEHUS] TPOU3BOJUTENIBHOCTH NPU ToueHUHU. COCTaBIAIOIME HOPMBI BPEMEHHU Ha
oTeparuIo.

TexHonornueckas JOKyMEHTalus, 3all0JIHAEMAas II0CIIE IPOEKTUPOBAHNS TEXHOJIOTHYECKOTO
npolecca U3roTOBIICHUS AeTajei.
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4. METOAUYECKHE MATEPHAJIBI, OIPEJAEJIAIOIUE ITPOUHENY PbI
OINEHUBAHUA 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJBHOCTHU

Texkymmii KOHTPOJIbL

TectupoBanue A NPOBEACHUS TEKYILEIO KOHTPOJIS IPOBOAUTCS C MOMOUIbI0 CUCTEMBI
JTUCTAHIIMOHHOTO OOy4YeHHsI WiIu KommbloTepHoil mporpammbl KTC-2,0. Ha TtectupoBanme
orBogutcsi 10 Muuyr. Kakaplii BapuaHT TeCTOBBIX 3ajaHuil BkimodaeT 10 Bompocos.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 4 uiH 5. CTyneHTy HeoOX0auMO BeIOpaTh OJIMH
WIM HECKOJBKO IIpaBWIBHBIX OTBETOB. 3a KaX/Ablil MpaBUJIbHBIH  OTBET HAa BOIPOC
npucBauBaetcs 10 6amnos. [llkana nepeBoaa: 9-10 nmpaBUIBHBIX OTBETOB — OIICHKA «OTIUYHOY
(5), 7-8 npaBUIIBHBIX OTBETOB — OIICHKA «XOpOIIO» (4), 6 MpaBUIbHBIX OTBETOB — OLICHKA
«yIOBIETBOPUTEIBHO» (3), 1-5 nmpaBUILHBIX OTBETOB — OLIEHKA «HE YJIOBJIIETBOPUTEIHHO» (2).

Omnpoc Kak CpeaCcTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IeHT OTBEUYAET HA MOCTABJIEHHBIM BOMPOC Cpasy, BpeMsl Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

JIaGopaTopHO-TIpaKTUYECKUE 3aJJaHUSI KaK CPEJICTBO TEKYIEro KOHTPOJS MPOBOISTCS B
nucbMeHHOW ¢opme. CTyIeHTy BblIaeTcsl 3ajaHue M mpenocrasinsgercs 10 MuUHYT [uis
MOJITOTOBKU K OTBETY.

PacyeTrHo-rpadpuyeckas padora
Tema pacueTHO-rpaduueckoil pabOTHI OHPEIENsAeTCs MPENOAaBaTENeM COBMECTHO CO
ctyneHToM. TpeboBaHMA K HaNHCAHUIO pacueTHO-rpaduueckoil pabOThl UBIOXKEHHI B
METOAMYECKMX YKa3aHUSIX K BBIOJHEHHUIO PAcCueTHO-Tpauueckoid pabOThl MO TUCIMILIMHE
«Marepuanosenenue u TKM», paznen «O0paboTka MaTepHaioB pe3aHHUEM» NJsl CTYIEHTOB 2
Kypca HH)XEHEPHOTO (paKyIbTeTa.

IIpomeskyTOUHASI aTTECTALUSA
DK3aMeH MPOBOJIUTCS B YCTHOH (opme. M3 3K3aMEHAIIMOHHBIX BOIIPOCOB COCTABISETCS
25 »sK3aMeHalUMOHHBIX OwmieroB. Kaxnplii Oumier coctoMT u3 Tpex BompocoB. Komriekt
9K3aMEHAIMOHHBIX OUJIETOB MPE/ICTABIEH B Y4€OHO-METOAMYECKOM KOMILJIEKCE TUCIIUITIIMHBI.
Ha noaroroBky k OTBETY CTYAEHTY NMPEAOCTABISIETCS aKaIeMUYECKUH Jac.
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