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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o NOpsiIka OpTraHU3allid M OCYNIECTBICHHS OOpa30BaTENbHOW JEATEIBHOCTH IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIEr0 00pa3oBaHUs — MporpamMmaMm OakajaBpuara,
nporpaMMaM  CHEIUAIUTETa, MPOTrpaMMaM  MArUCTPATyphbl, YTBEPKICHHOTO IPUKA30M
MuHucTepcTBa HayKH W BbIcIIero oOpasoBanusi Poccuiickoit ®@eaepanmu ot 06. 04. 2021 r.
Ne 245;

o (benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTAHAapTa BHICHIET0 00pa3oBaHUs
[0 HampaBjieHUIO TOoATroTOBKKM 35.03.06 ArpouH)XeHEpHus, YTBEPKICHHOTO IPUKA30M
MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @enepamuu ot 23. 08. 2017 r. Ne 813 (c
W3MEHEHUSIMH ).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

KaHJI. TEXH. HaYK, JIOIIEHT,
noreHT kadenpol « Texandeckuit ceppuc B AITK» A. B. llloBkomiasic

PaGouass mporpamMma paccmoTpeHa Ha 3acenanuu kadenpbl «TexHuueckuit ceppuc B AITK»
(mpotokon Ne 9 ot « 15 » Mas 2024 1.).

3aBenyrommii kageapou B. E. 3y0oxoB

PaGouas mporpamMma peKOMEHJOBaHa K HCIIOJIB30BAHUIO B y4eOHOM IIpOIecCce METOAMYECKOH
KOMHCcCcHell nHxeHepHoro gaxyibTera (mpotokoia Ne 10 ot « 19 » UIOHS 2024 1.).

IIpencenaresib MeTOANYECKON KOMUCCHU A. B. HloBkomsic

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




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

MarepuajoBeieHie M TEXHOJOIHSl KOHCTPYKHHMOHHBIX MaTepHAJIOB KOMIUICKCHAs
JUCHMIUIMHA TI0 OOIIEMH)KEHEPHOW MOJATOTOBKE CHEIHMAIMCTOB JIIOOOrO HarpaBlIeHUS,
U3yyarouias — CrocoObl  IOJy4YeHMs, IepepaloTKM M O0pabOTKHM  KOHCTPYKLIMOHHBIX
METAJUINYECKUX U HEMETAUTUYECKUX MAaTePHAIIOB, IPUMEHSAEMBIX B PA3IMYHBIX OTPACTIX.

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
NPaKTUYECKHUX 3a/1a4, CBS3aHHBIX C TEXHOJOTMYECKMMH OCOOEHHOCTSIMH IPOILIECCOB MOTYUYCHHUS
1 00pabOTKH MaTEPHAJIOB;

- TPUMEHSTh COBPEMEHHBIC TEXHOJIOTHH IPH TEXHUYECKOM OOCITYy)KMBAaHUU, PEMOHTE
MalllMH W BOCCTAHOBJICHUHM JeTajed MallMH C LeJNbl0 IOBBIMIEHUS pPabOTOCIIOCOOHOCTH
CEIbCKOXO03IICTBEHHOM TCXHUKU;

- 3HaTh TEOPUIO U MPAKTUKY PA3JIMYHBIX CIIOCOOOB YIIPOUHEHUS MaTEPHAJIOB;

- M3YYHTh OCHOBHBIC TPYIIHl METAJUTMYECKUX W HEMETAUIMYECKHUX MaTepuaioB, HX
CBOWCTBaMHM U 00JIaCTH IPUMEHEHMUS;

- 3HaTh MPHHIWIHAIBFHOE YCTPOWCTBO THUIOBOTO O00OpYyIOBaHHSA, HHCTPYMEHTOB U
npUcnocoOIeHnH;

- OCBOUTH TEXHUKO-IKOHOMHUYECKHE XapaKTEPHUCTUKH U DKOJOTHYECKHE OCOOCHHOCTH
TEXHOJIOTUYECKUX MPOLIECCOB U 000pYy10BaHUs, a TAKXKe 00JaCTU UX IPUMEHEHHUS.

MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMabl.

JucuuminHa «MarepuanioBeieHue ¥ TEXHOJOTHSl KOHCTPYKIMOHHBIX MaTepUalIOB
OTHOCUTCS K aucrnuiimHaMm oOs3atenpHOd dacth (B1.0.20) ocHOBHOHM TpodeccHoHaTbHON
00pa3oBaTeNbHON MPOTrPAMMBI.

JucuurumHa oOecrieunBaeT pacIliipeHrne W yriyOlieHue 3HaHWH, YMEHH, HABBIKOB H
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

Kompt dopmynupoBka Wunukatops! noctwkenus | [lnanupyemeie pe3yabTaThl
KOMIICTCHIIUN KOMIICTCHIIUU KOMIICTCHIIUU o0y4eHus
OIIK-1 Criocob6en pemuts Tio- | OIIK-1.1 JlemorcTpupyer |3HaTh: COBpEMEHHBIE CITOCOOBI
BBIC 33]1a4¥ Mpodeccro- 1 WCTIONb3yeT 3HAHUS MONYYCHUST MATEPUATIOB U
HAJIBHOW IEATEFHOCTH HA | OCHOBHBIX 3aKOHOB W3JIENUI U3 HUX C 33JaHHBIM
OCHOBE 3HAHHW OCHOBHBIX | MaTEMAaTUYECKUX HAYK JJIS | yPOBHEM 3KCILTyaTallMOHHBIX
3aKOHOB MaTeMaTHYECKHUX | PEIICHUS TUTIOBBIX 3a/1a4 B | CBOMCTB; CTPOCHUE U CBOMCTBA
U €CTECTBEHHBIX HAYK C 00acTH arpOMH)KEHEPHH | MATEPUANIOB, CYLITHOCTD SIBJIC-
MPUMEHECHUEM HUH, MPOUCXOJAIINX B MaTEPH-
HHPOPMAITUOHHO- aJlaX B YCJIOBHSIX 3KCIDTyaTa-
KOMMYHHKAIIHOHHBIX U W3ICTIHH;
TEXHOJIOT M YMeThb: pelaTh MaTepuatoBel-
YecKHe 3a/1a49H Pa3THIHOTO
THTIA C UCTIOH30BaHUEM
OCHOBHBIX 3aKOHOB €CTECTBEH-
HO-HAYYHBIX JTUCIUILINH;
OIICHUBATh U MMPOTHO3UPOBATH
COCTOSIHUE MaTepHaJioB U
IIPUYMH OTKA30B JETalIeH Moj
BO3JICHCTBHEM HA HUX pa3iny-
HBIX DKCIUTyaTallMOHHBIX
¢dakTopos,
UMeTh HABBIKH BHIOOPA KOH-
CTPYKIIMOHHBIX MaTEPUAIIOB
JUTS U3TOTOBJICHUS SJIEMEHTOB
MaIlIMH U MEXaHU3MOB; KOHT-
POJIs KayecTBa MPOAYKIIUK U
TEXHOJIOTHYECKHUX MPOLIECCOB.
OIIK-5 Crniocoben yuactBoBath B | OITIK-5.2 Mcnonbe3yer 3HaTh: IPUMEHEHUE COBPE-

MPOBEEHUH IKCIICPHMEH-
TaJIbHBIX MCCIICIOBAHHI B
npodecCuoHaIbHON
JESITETbHOCTH

KJIACCHUYECKHE U COBPE-
MEHHBIE METOJIbI UCCIIEO-
BaHHUs B arpOUHIKEHEPUU

MEHHBIX TEXHOJOTHH MPH
TEXHUYECKOM 00CITy>KUBAHUH,
PEMOHTE MaIllliH ¥ BOCCTaHOB-
JICHUU AeTaliey MalluH IS
MOBBIIIEHHS PaboTOCIOC00-
HOCTH MalIllMH U 000py0Ba-
HUS,

YMeTh: UCTIOJIH30BATh KIIACCH-
YEeCKUE W COBPEMEHHBIE METO-
JIbI UCCIICIOBAHUS TIPH BBIOOpE
MaTepUaoB U CIIOCOOOB UX
00paboTKu 1715 oOecTeueHns
TpeOyeMbIX IKCILTyaTal[MOH-
HBIX CBOMCTB J€TajIsIM CEJIb-
CKOXO3SHICTBEHHBIX MAIIIUH;
HMeTh HABBIKM HH(OpMAIIU-
OHHBIX TEXHOJIOTUH TPU IIPOCK-
TUPOBAaHUU TEXHOJOTUICCKUX
MPOILECCOB OOCITYKUBAHUS U
PEMOHTA CEJIbCKOXO035UCTBEH-
HOW TEXHUKHU HA OCHOBE COBpE-
MEHHBIX METOJIOB arponHKe-
HEPHBIX PACYETOB U TEXHHUYEC-
KHX CPEJICTB.




3 O0béM TMCHUILUINHBI U BUABI Y4eOHOH padoThI

OuHo-
3aouHas
Ounas popma 0OyueHus dbopma 3a0tHas
o0y4JeHus opma
Buast pabot o0yJeHus
B T. 4. IO CEMECTPaM |  BCEro BCErO
BCETO I I
II cemectp
CeMecTp | ceMmecTp

OOmast TpyA0EMKOCTh AUCIUTIINHBI, 67216 37108 37108 6/216 i

3a4. /1./4acoB, B TOM YHCJIE:

AynuropHas pabora: 72 36 36 22 -
Jlekuun 34 16 18 8 -
[IpakTHuecKue 3aHATHS - - - - -
JlaboparopHbie paboThI 38 20 18 14 -
Jlpyrue BUJbl ay JUTOPHBIX
3aHATHI i i i i i

[Ipensk3ameHalnOHHbIE

KOHCYJIbTAIUH j j ) ) ]

CamocrosrenbHas pabora 144 68 76 194 i

00yJaromuxcsi, 9yac

KonTpoJib, yacoB - - - - -

Bua npomexyTo4HON arTecTanuu 3a4eT,

(3a4er, HK3aMeH) K3AMOL 3ayer 9K3aMeH | 9K3aMEH -

4 ConepxaHue TUCHUNIHHDI
4.1 Pazjesibl AMCHUNIMHBI U BUABI 3AHATHH (TeMATH4YeCKHUIl IIaH).
Ne
wn Pazgen nucuurmuHb JI 113 JIP. | CPC
Ounas ¢popma o0ydeHus1
Paznen 1 MatepuanoBeneHue. 16 - 20 72
1. |Tema 1. CTpoeHue U CBOMCTBA METAJIJIOB U CILJIABOB. 2 - 2 10
5 Tema 2. OCHOBBI TEOPUH CIUIABOB U JUarpamMmbl 9 i 5 9
COCTOSIHUSL.
3. |Tema 3. CrimaBbI CHCTEMBI KeJIe30-YTIICPO/I. 2 - 4 9
4 Tema 4. Teopus 1 TEXHOJIOTHS TEPMUUECKON U XUMHUKO- 5 i 4 9
" | TepMHuecKoil 00pabOTKH cTajei.
5 TeMva 5. JlerupoBaHHbBIE CTAIH U CILIABBI C OCOOBIMH 2 i 2 9
CBOWCTBaMH.
6. |Tema 6. [Tpon3BOACTBO YEPHBIX M IBETHBIX METAJLIOB. 2 2 8
v Tema 7. LIBeTHBIE METAIUIBI U UX CILIABBIL. 5 2 10
" |Hemerannuueckue MaTepHabl.
Tema 8. Marepuaisl, IpUMeHseMble B aBTOMOOHIISX,
8. |TpakTopax, CelIbCKOXO3SHCTBECHHBIX M AJICKTPHUECKUX 2 2 8
MalluHax.
Paznen 2 TexHosioryst KOHCTPYKIIMOHHBIX MaTEPHAJIOB. 8 - 8 32
9. |Tema 9. OcHOBBI JINTEHHOTO MPOU3BOJICTBA. 4 - 4 11
10. |Tema 10. OcHOBBI 00PaOOTKH METAILIOB JIABICHUEM. 2 - 2 10
11, Tema 11. OcHOBBI TEXHOJIOTHH CBApKH, MAlKU U 2 i 2 11
CKJICMBAHUS MaTE€pPHUaJIOB.




i Paznen nucuunnuHbl JI 13 JIP CPC
Paznen 3 OO0paboTka MaTepraioB pe3aHUEM. 10 - 10 40
12, Tema 12. UucTpymeHTasbHBIe MaTepuaisl. [Ipomecc 2 i 2 11
pE3aHMs U eT0 OCHOBHBIE 3JIEMEHTHI.
13 Tema 13. @usnyeckue U TEMJIOBbIC SBJICHUS B 30HE 4 i 2 9
pe3anus. TouHOCTh 00pPaOOTKH.
Tema 14. I3HOC M CTOMKOCTh PEXKYILETO HHCTPYMEHTA.
14. |KauecTBo 1 (hu3nyecKoe COCTOSHUE TOBEPXHOCTHOTO 2 - 2 9
CJIOSL.
15, Tema 15. Knnaccudukanus METAIIOPEKYIINX CTAHKOB. 2 i 4 11
OCHOBBI TEXHOJIOTHH MAalITMHOCTPOCHHUSL.
Bcero 34 - 38 144
3aounas popma oOyueHust
Pazgen 1 MatepuanoBeneHue. 4 - 6 92
1. |Tema 1. CtpoeHue 1 CBOWMCTBA METAJIOB U CIJIABOB. 0,5 - 2 12
5 Tema 2. OCHOBBI TE€OpUH CIUIABOB U JHArpamMMbl 05 i i 11
" |cocTosiHUS. ’
3. |Tema 3. CritaBbl CUCTEMBI JKEJI€30-YTIIEPO/I. 0,5 - 2 12
4 Tema 4. Teopus 1 TEXHOJIOTHUS TEPMUUECKON U XUMHUKO- 05 i 5 12
" | TepMuueckorl 00pabOTKHU CTaJICH. ’
5 Tema 5. JlerupoBaHHbBIE CTaNU U CILIABBI C 0COOBIMU 05 i i 11
" |cBOMCTBaMH. ’
6. |Tema 6. IIponu3BOACTBO YEPHBIX U IIBETHHIX METAIIJIOB. 0,5 - - 12
v Tema 7. LIBETHBIE METAIIJIBI U UX CILIABBI. 05 ) ) 11
" |Hemetaymmmyeckue MaTepuaibl. ’
Tema 8. Marepuansl, IpuMeHsieMbIEe B aBTOMOOMIISIX,
8. |TpakTopax, CeIbCKOXO03IMCTBEHHBIX U JICKTPUUCCKHX 0,5 - - 11
MaIlIHHAX.
aznedt 2 TexHonorusi KOHCTPYKIMOHHBIX MAaTEPHAJIOB. 1,5 - 4 34
10. |Tema 9. OCHOBBI TUTSHHOTO TPOU3BOJICTRA. 0,5 - 2 11
11. |Tema 10. OcHOBBI 0OPAOOTKH METAJIIIOB JTABJICHHUEM. 0,5 - 2 11
12 Tema 11. OCHOBBI TEXHOJIOTHH CBAPKU, TANKU U 0.5 i i 12
CKJICMBAHUSI MaTEpUAJIOB.
Paznen 3 O6paboTka MaTepHallOB pe3aHHEM. 2,5 - 4 68
13. |[Tema 12. IHCTpyMEHTAJIbHBIC MAaTEPUAIIBI. 0,25 - 2 12
14, Tema 13. [Iponecc pe3anus U ero OCHOBHBIE 3JIEMEHTHI. 05 i i 11
®dusnydeckue SBJICHUs B 30HE PE3aHMsI. ’
Tema 14. TerioBble sIBIIEHUS B 30HE pe3aHusi. TOYHOCTb
15. 0,5 - - 11
00paboTKH.
16. Tema 15. KauecTBo 1 (huznyeckoe coCTOsTHUE 05 i i 11
MOBEPXHOCTHOTO CJIOSL.
17, Tema 16. N3HOC pexxymiero nHcTpyMeHTa. CTOHKOCTh 0,25 i i 11
WHCTPYMEHTA U CKOPOCTh PE3aHMUSL.
18. Tewma 17. Knaccudukanus METamIopexymux CTaHKOB. 05 i 2 12
OCHOBBI TEXHOJIOTHH MaIITMHOCTPOCHHUSL. ’
Bcero 8 - 14 194

OuHo-3a04Has popma 00yUeHHs




4.2 Cogepxanue pa3iejioB Y4eOHOU U CIUILIMHBI

Paznen 1 MartepuasioBeaeHue.

Tema 1.1 CtpoeHue u cBoicTBa METAJJIOB U CIIJIaBOB.

O6mme cBemeHus o wmartepuanax. CTpoeHWEe W CBOWCTBA MeETaUIOB. THIbBI
KPUCTAIIIMYECKUX pelieToK. THumbl cBs3el B TBepAbIX Tesax. CTpoeHHEe peabHbIX KPUCTAILIOB.
[TonsiTne 0 nUcnoKauusx. AjIOTponus, anu3orponus. [lnaBnenue u KpucTaIM3anus METalIoB.
Bnusaue npumeceit u apyrux (akTopoB Ha mpouecc Kpucrawmzanuu. OOpa3zoBaHHE 3€peH.
Crtpoenue crnutka. [loHsaTHe 0 MexaHHYECKUX, (PU3NUECKUX, XUMUUYECKHX U TEXHOJIOTMYECKUX
CBOMCTBaxX METaJIOB.

Tema 1.2 OcHOBBI TEOpUU CIUIABOB U IUArPAMMBbl COCTOSTHUSA.

[TonsiTusi: criaB, KOMIIOHEHT, (a3za. MexaHuueckue cMecu. TBepable pPacTBOPHIL.
XUMHYECKUE COEQUHEHHs. MeTonpl IOCTPOEHMsS  JuarpaMMbl  COCTOSIHHUSI  CILJIAaBOB
HKCIIEPUMEHTAIBHBIM ITyTEM M aHAJIM3 UX OCHOBHBIX THIOB. [IpaBuio orpeskos. [IpaBuio ¢as.
CBa3b MEX1y auarpaMMaMu cocTosinus u cBorictBamu 1o H. C. KypnakoBy.

Tema 1.3 CrutaBbl CUCTEMBI JKETIE30-yTIEPOI.

Jmarpamma cOCTOSIHMSI jkeJie30-11eMeHTUT. KommoHeHTsl U (pa3bl B cIlaBax >keje3a C
yraepoaoM. JlmarpamMmma COCTOSIHMSI CIUIAaBOB  Kejie3a C  yriiepoJoMm (craOuibHas U
MeTacTaOuIbHAsI CUCTEMBI).

BinsHue yrinepoga M NOCTOSHHBIX NpUMeEced Ha CTPYKTYpY M CBOICTBa CTalleH.
Knaccudukanus, npuMeHeHHE M MapKUpPOBKa YIJIepoaucThiXx cTaned cormacHo ['OCTawm.
Uyrynsl. ['padurmzammss  ugyryHoB. BumsHue mnpumeceii Ha  CBOMCTBa  YyT'YHOB.
MonudunupoBanue. MUKpPOCTpYKTypa U CBOICTBa CEporo, KOBKOTO U BBICOKOIPOYHOTO
yyryHoB. [Ipumenenue u mapkuposka no I'OCT.

Tema 1.4 Teopuss U TEXHONOTHsS TEPMHYECKOH M XUMHUKO-TEpMUYECKOi 00paboTKu
CTaJIeH.

OCHOBBI TEOpUU TEPMUUYECKOIN 00pabOTKH yyryHa u ctanu. OOpa3oBaHHue ayCTCHUTA MPU
HarpeBe.  JlelicTBuTenbHAass WM HACJIEICTBEHHass  BenuuyuHa  3epHa.  [IpeBpamienus
MEepPEeOXJIaXJICHHOIO0 aycTeHuTa. JluarpaMMa HM30TEPMHYECKOrO TMPEBPALLEHUS AyCTEHUTA.
[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.

Tewma 1.5 JlerupoBaHHbIE CTaIH U CIUIaBBI C OCOOBIMHU CBOWCTBAMHU.

BnusiHue nerupyronmx 31eMeHTOB Ha KpUTUYECKUE 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 IIpon3BOACTBO YEPHBIX U IIBETHBIX METAJUIOB.

[Tpon3BOACTBO YEpHBIX M LIBETHBIX MeTauioB B Poccuu 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
CHHTETUYECKUM  IIUIAKOM, BaKyyMHpPOBaHHME, dJEKTPOIUIAKOBBIM  meperyaB. [Ipsmoe
BOCCTaHOBJIEHHE kele3a. CyIIHOCTh CIOCOO0B MOMyUEHUsI MEIU, ATIOMUHUS U TUTaHA.

Tewma 1.7 LIBeTHbBIE MeTaIBI M UX CIUIaBbl. HemeTaminueckue MaTepuarsl.

Menp u ee cmiaBbl: JaTyHHU, OpoH3bl. Tepmuueckas 00pabOTKa MEIHBIX 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 Marepuasnsi, MIPUMEHSEMbIE B aBTOMOOHIISIX, TpakTopax,
CEJIbCKOXO035MCTBEHHBIX U JIEKTPUUECKUX 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.

Paznen 2 TexHo10rMsl KOHCTPYKIHOHHBIX MATEPHAJIOB.

Tema 2.1 OCHOBBI TUTEHHOTO TPOU3BOJICTBA.

Krnaccugukanus cnoco0oB MmoixydeHHs] OTIMBOK. TEXHOJOrMYEcKas cXxema IOJyueHUs
OTIUBKH. MO/IeTTbHBIN KOMITTIEKT. @OPMOBOYHBIE MaTepUaia, UX BUJbI, HA3HAYEHHE U CBOWCTBA.
@®opMOBKa MpU MOMOUIM MOJAETU M MOJENbHBIX IUIMT. JINTHUKOBas CUCTEMa, €€ Ha3HaueHUE,
MIPUHIIAIT YCTPONCTBA U OCHOBHI pacueTa. MammHHas u pyuyHas popmoBka. JIuteitHbie cBoiicTBa
METAJIJIOB U CIJIaBOB: TEMIIEpaTypa IUIaBIE€HUS U 3aJMBKH, JKUIAKOTEKYYeCTb, YCaJKa.
Knaccudukanus nureiHpix marepuanoB. CrnocoObl IUIaBIEHUS METaUIOB. Marepuanbl it
MIUXTHL. 3a7uBKa MeTaIoM GopM. BeiOuBKa oTIMBOK U3 (popM, 0OpyOKOB M OUHUCTKA OTIUBOK.
Hanpsoxenuns u negopmannu B oTiinBKax. OCOOEHHOCTH TEXHOJIOTHH M3TOTOBJIECHUS OTIUBOK U3
pa3IMYHBIX CIUIABOB — YyTyHa, CTaJIH, AIFOMUHHEBBIX.

Jlutbe B 000n0ukoBbie (opMbl. JIUThe MO BBILIABISEMbIM MojeIsIM. JluTee B
MeTaynueckue Gopmbl. M3roToBiieHrne OTIUBOK LIEHTPOOEKHBIM JIUTHEM.

Tema 2.2 OcHOBBI 06pabOTKH METAJIIIOB AABJICHUEM.

Teopernueckne OCHOBbI OOpaOOTKM METAJUIOB JaBJIEHHWEM. YTpyras U IUlacTUYecKas
nepopmanuu. MexanusMm aedopmarun. XosonHas u ropsyas aedopmarus. SIBieHue Hakiena.
H3MmeHeHne CTpPYKTypbl M CBOICTB NpHM HarpeBe IOCie Hakiena. PekpucTaian3aluoHHbIE
nporeccel. XonoAHas M ropsyas  oOpaboTka MeTayJuloB  jaBieHMeM. Hakien wu
PEKPUCTATUTM3AIMOHHBIN OTXKUT TIpH 00paboTKe aaBieHuEM. TemiiepaTypa peKpUCTaTH3allun.

8



TemneparypHblii MHTepBan 0OpaOOTKM METaIOB JAaBieHHeM. HarpeBarenbHble Heun M MX
YCTPOMCTBO.

Cxema npokarHoro crana. CoprameHT npokara. CyIIHOCTb BOJIOYEHHS, TEXHOJIOTHS
BosioueHUd. [lponykuus, BbIIycKaeMas BOJOUYMJIBHBIMU L€XaMH, 00JIACThb €€ IPHUMEHEHUS.
CymHocTe mnpeccoBaHMs. MeTauibl M CIUIaBbl, NPUMEHsAEMble Uil IpeccoBaHus. OOmme
CBeZIcHHsI O CBOOOAHON KOoBKe. O0OpyIoBaHMEe JUIsi CBOOOIHON KOBKH. TexHomorusi cB0OOO HOM
KoBkU. OOmue cBefeHuss 00 00BEMHOM ropsueil ¥ XOJOAHON LITaMIOBKE M UX HMPUMEHEHMHU.
Xonoanast Beicanka. CyIIHOCTH IHpolecca JUCTOBOM IITaMIIOBKU. TEXHOJOIMs JIMCTOBOMU
XOJIOAHOW U ropsiuel ITaMIIOBKH.

Tema 2.3 OCHOBBI TEXHOJIOTUU CBAPKH, MAHKU M CKJICUBAaHHUS MaTEPHAJIOB.

PaboThl OTeuecTBEHHBIX M 3apyOexHbIX Y4YeHbIX B oOiactu cBapku. Knaccudukanus
BUJOB CBapKu. TeopeTnueckue OCHOBBI CBapKu IulaBieHHUEM. CBapuBAaeMOCTb METAIOB U
cIu1aBoB. MeTayulypruyeckue, XMMUYECKHe U (PU3UYECKUe SIBICHUS B MaTepuanax MpHu CBapKe.
Knaccudukarnus cBapHbix coennHeHui. JlyroBas cBapka. DJIeKTpuUUecKas qyra U €e CBOWMCTBA.
OcoOeHHOCTH TOpeHMs Iyrd IpH IOCTOSHHOM U IepeMeHHOM Toke. OOopyaoBaHue u
npucnocoOeHnss Al JyroBOM CBAapKU. OJEKTPOAbl, HMX KIACCH(PHUKAIMUA W MapKUPOBKA.
TexHosorus 1yroBou CBapKu.

ABTOMaTHUeCKas M TOJyaBTOMaTHyecKas cBapka moj cioem (iroca. CBapka B cpene
3alIUTHBIX ra3oB. KoHTakTHas cBapka: CTBIKOBas, TOYEYHas, POJMKOBas. ['a3oBas cBapka.
Marepuansl, npuMeHseMble Uil Ta30BOM cBapku. CBapo4yHOE IJIaMsi U €ro XapaKTepUCTHUKA.
TexHosorust ra3oBoil cBapku. ['azoBas pe3ka. Meroabl KOHTPOJS CBAapHOIO COCOUHEHMS U
cnocoObl ycrpaHeHust JaedexToB. OCOOEHHOCTH CBapKH pa3iiMyHBIX MaTepuanoB. CrocoObl
CBapKU: TPEHHUEM, YJIbTPO3BYKOBas, TU(PPY3MOHHAS B BaKyyMe, 3JICKTPOHHBIM JIy4OM U JAPYTHUX.
Bubpoxyrosas naruiaBka. JlazepHas u muia3MeHHas cBapka M HariaBka. CBapka Iiactmacc.
TexHuka 0€30MacHOCTHU MPU CBAPOUYHBIX paboTax.

CymHocTh Mmaiiku U obsactu ee npuMeHeHus. Kimaccudukaius MeTonoB naiku. Bumbr
IPUIIOEB U (IIOCOB, UX BBIOOp IpPHU MaiiKe YEpHBIX M IBETHBIX METAJUIOB. TEeXHOJOrMM Maiku
MSITKHMH U TBEPBIMH MIPUTIOSIMU, TIPUMEHIEMOE 000py/I0BaHNE, HHCTPYMEHT M MaTepUAIIbI.

TexHosornu cxkieuBaHus, repMETU3ALMNA HENOABHKHBIX U IOABM)KHBIX COCIUHEHUM.

Pasnen 3 O0padoTka MaTepuaIoB pe3aHueM.

Tema 3.1 UHcTpymMeHTanbHbIe MaTepuaisl. [Iporiece pe3aHus U €ro OCHOBHBIE AJIEMEHTHI.

Hcrtopus pa3BUTHS CTAaHKOB M HWHCTpYMeHTOB. OCHOBHBIE HAaINpaBlIEHUS Pa3BUTHUS
CTaHKOB Ha COBPEMEHHOM JTamne. TpeOoBaHMS K HHCTPYMEHTAJIBHBIM MaTepHaiaMm.
YraeponucTsle, JETUPOBAaHHbIE M OBICTPOPEXYIIME HHCTPYMEHTalbHbIE CTalu. TBeplble
CIUIaBbl. MUHEpaloKepaMHUUeCKUE U CUHTETUYECKUE CBEPXTBEP/IbIE MaTEpHAIIbI.

OcHoBHbIE BUBI 00pabOTKM MaTepuanoB pezaHueM. OCHOBHBIE JIEMEHTHI Ipoliecca
pe3anusa. MeToauka Ha3HAYEHUs PEKUMOB pe3aHus. DJIEMEHTbl TOKApHOro MPOXOAHOI0 pe3lia,
€ro reoMeTpus, BIUSHUS YTJI0B 3aTOYKU Ha MPOLECC PE3aHUs M KaueCTBO 00PabOTKH.

Tewma 3.2 Ou3nyeckue U TSIUIOBBIC SBJICHUS B 30HE pe3aHus. TOYHOCTh 00pabOTKH.

ITponiecc 06pazoBaHus CTPYKKH MPH TOUCHUU. THIIBI CTPYIKEK, YCaKa CTPY>KKH, HaKJIeTl,
HapocTtooOpazoBanue npu pezanuu. [edopmarus nmpu 06padboTKe METAIOB.

TemnoBele sBiIEHUA B 30HE pe3aHus. TemmepaTypa B 30HE pe€3aHHUA: CpPEACTBA €€
u3MepeHuss U O0oprObl ¢ Hell. PacmpeneneHue Teria MpH pe3aHUH, YpPaBHEHHE TEMJIOBOTO
6ananca. XKuakoctu, mpuMeHsieMble Ui CMa3KH U oxJaxJeHus. CUiIbl U MOIIHOCTh PE3aHUs
npu ToueHuu. TOYHOCTh 00pabOTKH. 3aBUCUMOCTh TOYHOCTHU OT yCIIOBUIM 00pabOTKH.

Tema 3.3 HM3Hoc M CTOMKOCTh pexyuiero HMHcTpyMeHTa. KadectBo M (¢usndeckoe
COCTOSTHUE MTOBEPXHOCTHOIO CJIOS.

W3HOC pexylmMx HHCTPYMEHTOB M €ro pa3sHOBUIHOCTH. Buasl u ¢opmbl H3HOCa
uHcTpyMeHTa. Kputepunm usHoca. CKOpocTh pe3aHMsl MPU TOYEHWH M 3aBUCHUMOCTh €€ OT
OCHOBHBIX (pakTopoB pe3aHuss. CTOWKOCTb HMHCTPYMEHTAa U €€ 3aBUCHUMOCTb OT CKOpPOCTH
pe3anusi. OOpabaTbIBa€MOCTh MaTEpUAIOB PE3aHUEM.



KayecTtBOo M (pu3nueckoe COCTOSHUE MOBEPXHOCTHOrO ciosl. OcTaTOYHbIC HANPSKEHHUS.
[lepoxoBarocTb 00paOOTAaHHON IMOBEPXHOCTU: €€ 3aBUCHMOCTb OT YCIOBHH 00paOOTKH.
Bnusiaue umcToThl 00paOOTaHHONW MOBEPXHOCTH (ILIEPOXOBATOCTH) HA CIyXKeOHbIE CBOWCTBA
neraneii. O1eHka mepoxoBaToCcTH 00paboTanHO moBepXHOCTH. Bubpanuu npu pezanuu.

Tema 3.4 Knaccudukanmus METAUIOPSKYIIUX CTaHKOB. (OCHOBBI  TEXHOJIOTHH
MaIIuHOCTPOCHHUS.

ITpuHnmn KJaccuuKanuu METAJUIOPEXKYIIHUX CTaHKOB. Knaccugukanus
METAJUIOPEKYIIUX CTaHKOB II0 BECY, TOYHOCTH, YHHUBEPCAJIHHOCTH, TEXHOJIOTHYECKOMY
npusHaky. Ilepenaun, nmpuBOABl U OCHOBHBIE MEXaHM3MBbl CTaHKOB. KuHemaruueckas cxema
METAJIJIOPEXKYLIETO CTaHKa.

XapakrepucTuka Meroga oOpaOOTKM ToyeHHEM. Pa3HOBHIHOCTM CTaHKOB TOKApHOM,
CBEpIMJIBHOU, (pe3epHOl, cTporagbHOi Tpymnmbel. OOm@as XapakTepucTuka adpa3uBHOU
00pabOTKH M CTAaHKOB LUIM(OBAILHON M TOBOAOYHOM I'PYIIIBI.

OCHOBHBIE ~ TIOHSATHS ~ TEXHOJIOTMM  MAalIMHOCTPOEHUS:  NPOW3BOACTBEHHBIH U
TEXHOJIOTUYECKUH MPOLIeCcC, Onepalnus, yCTaHoB, Iiepexo, npoxo U np. [IpousBoaurensHOCTh
00pabOTKU U MyTH €€ MOBbIIEHHs. BUbI TpOU3BOACTBA U MX 0cOOEHHOCTH. BBIOOD 3aroTOBOK U
MIPUITYCKU HA 00paboTKY.

4.3 IlepeyeHb TeM JeKIuil

O0bem yacoB
Ne Tema neximH dbopma oOyueHus
/11 OYHO-
OUHas | 3a0MHAA | o
Pa3jnen 1 MaTtepuaJjioBejienue.
1. | CtpoeHue 1 CBOWCTBA METAJIJIOB M CILIABOB. 2 0,5 -
2. | OCHOBBI TEOPHH CIUIABOB H JHATPAMMBbI COCTOSIHUSI. 2 0,5 -
3. | CruiaBbl CHCTEMBI JKEJIE30-YTIIEPOI. 2 0,5 -
4 Teopus U TEXHOJIOTHS TEPMUUECKON U XUMHUKO- 9 05 i
TEPMHYECKON 00paOOTKH CTaJICH. ’
5. | JlerupoBaHHBIE CTATIH U CIUJIaBBI C OCOOBIMHU CBOMCTBAMHU. 2 0,5 -
6. | [Ipon3BOJICTBO YEPHBIX M IBETHBIX METAJIJIOB. 2 0,5 -
7 [[BeTHBIC METAITBI U UX CIUIaBbl. HemeTamnuueckue 9 05 i
MaTepHaIbL.
8 Martepuainsl, mpuMeHsieMble B aBTOMOOMIISX, TPAKTOPax, 5 05 i
" | cenbCKOXO03SUCTBEHHBIX M MJIEKTPHUECKUX MAIIMHAX. ’
Pa3nen 2 TexHo10rusi KOHCTPYKIMOHHBIX MATEPHAJIOB.
9. | OcHOBBI TMUTEHHOI'O IPOU3BOJICTBA. 4 0,5 -
10. | OcHOBBI 0OPAOOTKU METAJUIOB JABJICHUEM. 2 0,5 -
11 OCHOBBI TEXHOJIOTUH CBAPKH, MAMKU U CKIICUBAHUS 9 05 i
MaTepHaJIOB.
Paznes 3 O0paboTka MaTepHaIOB Pe3aHHEM.
12, HNHucTtpymeHTanbHbIe MaTepuainsl. [Iponecc pezanus u ero 5 0,75 i
OCHOBHBIE JIEMEHTBHI.
13. du3nYecKre U TETUIOBBIE SIBIICHHS B 30HE PE3aHMUSI. 5 05 i
TouyHocTh 00pabOTKH. ’
14, N3HOC U CTOMKOCTB pexyIiero HHeTpyMeHTa. KauecTBo u 9 0.75 i
(bU3MIeCKOe COCTOSIHIE TTIOBEPXHOCTHOTO CJIOSI. ’
15, Knaccudukanus MeTaimopexxymmx cTaHKoB. OCHOBBI 4 05 i
TEXHOJIOTHH MaITHHOCTPOSHHSI.
Bcero: 34 8 -
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4.4 TlepeyeHb TeM MPAKTUYECKHUX (CEMUHAPCKHUX) 3aHATHH

He npenycmoTrpeHsl.

4.5 Ilepeyennb TeM JIaOOPATOPHBIX PadoT.

O0BeM yacoB

Ne Tema mabopaTopHOil pabOTHI (opma obyuenns
/i OYHO-
OuHas | 3a0uHas | . oo
Pa3nesn 1 MartepuasoBenenue.
1. | Onpenenenue TBEpAOCTU METAJUIOB 110 MeToay bpuHes. 2 1 -
2. | Onpegenenue TBepOCTH METAIIOB 10 MeToay PokBesia. 2 1 -
3. | Ananu3 auarpamm JIBOMHBIX CIJIABOB. 2 - -
4. | Ananu3 tuarpamMmbl CIUIABOB CUCTEMBI XKeJIe30-YTIIIepO/l. 2 2 -
5 Makpo- 1 MUKPOCTPYKTYPHBINM aHAJIN3 METAIIJIOB U 5 i i
CILIABOB.
6 MUKpOCTPYKTYpHBIN aHAIIN3 KEIEe30yTIEPOIUCTHIX i i
CILIABOB.
Buibl 1 TEXHOJIOTHS TEPMUYECKON 00paObOTKH CTAJICH. 2
8 Hcxonubie MaTepraibl M MPOIYKIHS JOMEHHOTO 5 i
IIPOU3BOJICTBA.
9 N3ydeHue cBOMCTB U 00JaCTH IPUMEHEHUS LIBETHBIX 2 i
CILUIaBOB U HEMETAJUTMUECKUX MaTepUAIOB.
Pa3nien 2 TexHo10rusi KOHCTPYKIMOHHBIX MATEPUAJIOB.
10. [IpoekTupoBaHKe TEXHOJIOTMYECKOro mpolecca 4 9
W3TOTOBJICHHS OTIIMBKH.
11 [TpoexTupoBanue TEXHOJIOTHECKOT0 TpoLecca 9 9
M3TOTOBJICHHSI CTAIbHOW TTOKOBKH.
12 N3zyuenne 060pyILOBvaHI/m 1 MaTCpPUaIOB, HCTIONB3YCMBIX 9 i
IIPH 3JIEKTPOAYTOBOM M ra30BOM CBapKe.
Pa3nen 3 O0padoTka MaTepHaJioB pe3aHHeM.
13. KoHcTpykius 1 reomeTpudeckrne 0COOEHHOCTH PEXKYIIIX 2 9
WHCTPYMEHTOB.
14, N3yueHne TokapHO-BUHTOPE3HOI'O CTaHKa U padoT, 5 5
BBINOJIHSIEMBIX Ha HEM.
15, N3yueHne BepTUKAIbHO-CBEPIUIBLHOIO CTaHKa U paboTa 5 i
Ha HEM.
16. N3yueHne ropu3oHTalIbHO-(hpe3epHOro CTaHKa U paboTa 5 i
Ha HEM.
17 N3yuenne abpa3uBHO-aIMa3HOTO UHCTPYMEHTA U 5 i
abpa3uBHO-aIMa3HOW 00pabOTKH.
Bcero: 38 14

4.6 Buabl caMOCTOSITeIbHOI PadoThbl CTYICHTOB M IepevyeHb Y4eOHO-MeTOANYeCKOro
odecrneyeHus1 AJIs1 CAMOCTOATEIbHON padoThl 00y4yaromuxcs

4.6.1 TloAroTOBKA K ayIHTOPHBIM 3aHATHAM
Marepuainsl

- U3yYNUTh PEKOMEHIyEMYIO JINTEPATYyPY;

HCKHHﬁ SIBIIIFOTCSL  OCHOBOM L A3YYCHUA TeOpeTquCKOﬁ
JUCHUIITIMHBI U TIOATOTOBKHU CTYACHTA K IMTPAKTUYCCKUM 3aHATUSAM.
HpI/I NMOATOTOBKC K ayAUTOPHBIM 3aHATUAM CTYACHT JOJIKCH:

qaCTHu
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CTCIICHU

- IPOCMOTPETH CAMOCTOSITENILHO JTOTIOJHUTEIBHYIO JINTEPATYPy MO U3y4aeMoil TeMe.

OCHOBHOW II€NIbIO MPAKTUYECKUX 3aHATUN M JIAOOPAaTOPHBIX PA0OT SIBISIECTCS H3yuCHHE
OTJENIbHBIX HauOoJiee CI0XKHBIX U MHTEPECHBIX BOIPOCOB B paMKaX TE€MbI, a TAK)Ke KOHTPOJIb

YCBOEHUS

CaMOCTOSITEIILHOMI pa6OTBI.

IIPOMIEHHOI'O

Marcpuaia u X04a

4.6.2 IlepeyeHb TeM KypPCOBBIX padoT (IPOEKTOB)

He npegycmorpeHsl.

BBITIOJTHCHUA

4.6.3 IlepeueHb TeM peepaToB, pacueTHO-rpaguueckux pador

He npenycMoTpeHsl.

CTyAEHTaMHU

4.6.4. IlepeyeHb TeM H Y4eOHO-METOMYECKOT0 olecriedeHHsl IS CAMOCTOATEIbHOMI
padoThl 00y4arOIIUXCS

O0BeM, U
Tema
Ne . dopma oOyueHHs
wn CaMOCTOSITETTbHOM Y4eOHO-MeToIuYECKOe 0OecTIeueHHe o
paboTsl OuHas |3a0yHas
3a04uHast
Pa3znen 1 MaTtepuaJjioBeieHue. 12 92
1 Tema 1. Ctpoenne 1 | MatepuanoBeaeHUE U TEXHOIOT U 10 12
' |cBoiicTBa METAJJIOB. | KOHCTPYKIIMOHHBIX MaTE€PHAJIOB:
2 Tema 2. Cranu yueOHuk / B. b. Ap3amacos [u np.]; 9 11
' | KOHCTPYKIIMOHHBIE. pen. B. b. Ap3amacos, pen. A. A.
Tema 3. Jleruposannsle | Yepenaxun. — M.: Axagemus, 2009. —
3. 9 12
cTajn 448 c.
TeXHOJIOTHSI KOHCTPYKIIMOHHBIX
Tema 4. Beibie, cepble, |MaTepuanoB. YueOHuk / A. M.
KOBKHE, Hanscknii, T. M. bapcykosa, JI. H.
4, . 9 12
BBICOKOITPOYHBIE U Byxapkun u ap.; [log pen. A. M.
crieruanbHbie 9yryHbl. | danbckoro. — M.: Mammnoctpoenue ,
2004. - 512 c.
Tema 5. Texnonoruss | MarepuanoBeieHHE U TEXHOJIOTHS
TEPMHUUYECKON U KOHCTPYKIMOHHBIX MaTE€PHAJIOB:
5. . 9 11
XMUMHUKO-TepMHuueckor |yueOHuk / B. b. Ap3amacos [u np.];
00paboTKH. pen. B. b. Ap3amacos, pen. A. A.
Tema 6. CriocoObI Yepemnaxun. — M.: Akagemusi, 2009. —
noJy4eHus YepHbix u (448 c. 4 6
I[BETHBIX METAJJIOB. TexHONOTHsI KOHCTPYKIIMOHHBIX
6. |Tema 7. MaTepuanoB. YueOHuK / A. M.
AJITOMHUHUEBEIE, Hansckuii, T. M. bapcykoga, JI. H. 4 6
MeaHble, MaraueBble U | byxapkun u ap.; ITog pen. A. M.
TUTAHOBBIE CIIJIABEI. Hansckoro. — M.: MammHoOCTpOEHHE ,
Tema 8. Ilnactuueckue |2004. — 512 c.
7. 8 11
Macchl
T .P -
g |Tema 9. Pe3nHoTexHN 8 11
YEeCKHe MaTepHAaIIbI
Paznea 2 TexH0/10rMs1 KOHCTPYKIHOHHBIX MATEPHAJIOB. 32 34
MarepuasnoBeieHue U TEXHOJIOTUS
10 Tema 10. Ciennanb- | KOHCTPYKIMOHHBIX MAaT€pUaOB: 11 11
" |HBIEe CIOCOOBI MUThA. | yueOHuK / B. b. Ap3amacos [u ap.];
pen. B. b. Ap3amacos, pen. A. A.
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O0beMm, u

No Tema . dbopma 00yueHus
g | CAMOCTOATENbHOM VY4ebHO-MeToInUecKoe odbecrneueHne o
1 paboThI OuHas |3a0yHas
3a04Has
Tema 11. IToBepx- Yepenaxun. — M.: Axkagemus, 2009. —
HOCTHOE yripouHeHue [448 c.
11. | geraneii mamua 10 11
METOJIOM ILJIaCTHYeC-
KoU npedopmarum.
Tema 12. Dnektponay-
12. |roBas, ra3oBas cBapka 11 12
U pe3Ka METAJUIOB.
Pa3gen 3 O0padoTka MaTepHaJiOB pe3aHHeM. 40 68
Tema 14. Marepuansl | 1. MarepuanoBeeHre U TEXHOJIOTUS
13, |A1% M3TOTOBICHUSA KOHCTPYKIIMOHHBIX MaTepHaJIOB: 8 12
" | pexyIiero HHCTpy- yuebnuk / B. b. Ap3amacos [u ap.]; pen.
MEHTA. B. b. Ap3zamacos, pen. A. A.
Tema 15. Knaccudu- |Yepenmaxun. — M.: Akagemus, 2009. —
Kalus MeTajuiopexy- |448 c.
14, |WHX CTAHKOB. 2. Slmepunpiy, I1. . Meramnopexyine 7 11
' cranku: yaeonuk / [1. W. Amepunpn, B.
1. Ebpemos. — Munck: bBI'ATY, 2001. —
446 ¢
Tema 16. U3yuenue 1. MarepuanoBeieHuEe U TEXHOJIOTHUS
METOJIOB U3rOTOBJIE- | KOHCTPYKIIMOHHBIX MAaTepUAJIOB:
15. |Hus 3yOuaTeix kKoyiec. |yueOnuk / B. b. Ap3amacos [u ap.]; pen. 7 11
3y6oo6pabatsiBatoniue | B. b. Apzamacos, pen. A. A.
CTaHKHU. Yepenaxus. — M.: Akagemus, 2009. —
Tema 17. O6paboTka |448c.
usnenuit abpasuabiMH | 2. Smepunsiy, [1. M. Merannopexymue
16. |AHCTPYMEHTaMH. cranku: yueOnuk / [1. U. SAmepunpy, B. 8 11
" | AGpa3uBHBIE 1. Edpemon. — Munck: BI'ATY, 2001. —
Mmarepuasl U oonacts 446 c.
WX IPUMEHEHHUSI.
Tema 20. MeTosl
17. |otnenounoit o6paboT- 7 11
KU IOBEPXHOCTEH.
Tewma 22. Dnektpo-
18 ¢buznyeckue u 7 12
AIIEKTPOXHMHU-YECKHE
METO]IbI 00pabOTKH.
Bcero 144 194

4.6.5 JIpyrue BHIbI CAMOCTOSITEJIbHON PaGOTHI CTYIEHTOB

He npegycmotpensl.
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4.7 IlepeyeHb TeM U BUA0B 3aHATHII, IPOBOAMMbIX B HHTEPAKTHUBHOI Gopme

No NuTtepaktuBHbIii | OO0beM,
®dopma 3aHATUS Tema 3aHaTHSA
11/T1 METO]I q
BBeneHue u CylmHoCTh U3y4aeMoi
A v Y Huckyccus,
1. Jlexuus JTUCIUIUIMHBEL. MaTepuaisl Ais e6atsl 2
W3TOTOBJICHHSI PEXKYIIIETO HHCTPYMEHTA.
JlaGopatopnast | 3ydueHne TokapHO-BUHTOPE3HOTO CTaHKA U
2. Huckyccus 2
pabora paboTa Ha HEM.
N3HOC ¥ CTOMKOCTB PEXKYILETO
PeAyLL Huckyccus,
3. Jlexmmst uHcTpyMeHTa. KayectBo u pusnueckoe 1e6aTI 2
COCTOSTHUE TIOBEPXHOCTHOTO CJIOSI.
JlabopaTtopHas |3y4yeHue MeTO10B U3TOTOBJICHUS
4, patop Y A Macrep-kiacc 2
pabora 3y04aThIX KOJIEC.
5 ®oHJ OLIEHOYHBIX CPECTB /1Jisl MPOBeAeHHs MPOMEKYTOUHOI aTTeCcTAlIUN
[TotHoe ommcanwe (OHIA OIEHOYHBIX CPEACTB JUISL TEKYIIEro KOHTPOJIS H
MPOMEXKYTOUHOM  aTTecTallud OOyYaromMXCS C [epeyHeM KOMIIeTEHIUH, OINHUCaHUuEM
MOKa3aTeled ©W KPUTCPUCB OIICHUBAHHS KOMIICTCHIMH, WIKAJT OICHUBAHUS, THUIIOBBIE

KOHTPOJIbHBIE 3a/laHds M METOJWYECKHE MaTepHualbl MpenacraBieHsl B llpunmoxkenun 3 K
HACTOAILEH mporpaMmMme.

6 YueOHO-MeTOAHYECKOE 00ecreueHne U CIUILTHHbBI
6.1 Pexomenayemasi iuTepaTypa

6.1.1 OcHoBHas UTEpaTypa

Ne i/t

ABTOp, Ha3BaHHUE, MECTO M3/IaHUsI, U3AATEIBCTBO, TOJ U3IAHHUS,
KOJIMYECTBO CTPAHMIL

Koma-Bo 3Kk3.
B OuOI.

bounapenko I'. I'. OcHoBbl maTepuanoBenenus: yueouuk / I'. I'. bon-
napenko, T. A. Kabanosa, B. B. Peibanko; moxg pea. I'. I'. bonmgapen-
KO. — 4-e u31., uctp., 3NeKTpoH. — M.: JlabopaTopus 3Hanui, 2023. —
763 c. — ISBN 978-5-93208-667-4. — Tekct: anekrponHbIit. — URL:
https:// znanium.ru/catalog/product/2115247 (nara oOpamicHus:
30.08.2024). — PeskiM JIOCTYIIA: 110 MOIIUCKE.

ONEeKTPOHHBIN
pecypc

I'etbman A. A. MatepuanoBeneHue. TexXHOIOTUS KOHCTPYKIIMOHHBIX
MmarepuaigoB: ydeOHMK i By3oB / A. A. I'etbmaH. — CaHKT-
[TeTepOypr: Jlans, 2023. — 492 c.: un. — ISBN 978-5-507-45200-2. —
Texct: anekTpoHHbIH // JlaHb: 3eKTPOHHO-OMOINOTEYHas cucTeMa. —
URL:  https://e.lanbook.com/book/292859  (mata  oOpamieHus:
19.12.2023). — PexxuM J0CTyMa: sl aBTOPHU3. TOJIb30BATEIIEH.

ONEeKTPOHHBIN
pecypc

3ybapes 0. M. OcHOBBI pe3aHus MaTepHaOB U PEXYLIHM
uHCTpyMeHT: yueOHuk / FO. M. 3ybapes, P. H. buttokoB. — CaHkT-
[TerepOypr: Jlawp, 2022. — 228 c. — ISBN 978-5-8114-4012-2. —
Texct: anekTpoHHbIH // JlaHb: 3MEeKTPOHHO-OMOIMOTE Has! CUCTeMa. —
URL:  https://e.lanbook.com/book/207107  (mata  oOpameHus:
19.12.2023). — PeskxuM jocTyna: Juisi aBTOPH3. MOJIb30BATEIICH.

OIIEKTPOHHBIN
pecypc

MatepuanoBeieHUE H TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTePHUAIIOB:
yueOHuk / B. b. Ap3amacos [u np.]; pen. B. b. Ap3amacos, pen.

A. A. Yepenaxun. — M.: Axagemus, 2009. — 448 c. — ISBN 978-5-
7695-6499-4

28

@etucos I'. [1. MaTepuaioBe/IeHHE U TEXHOJIOTHSI MATEPHUAJIOB:

DIIEKTPOHHBIN
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Ne i/t

ABTOp, Ha3BaHUE, MECTO U3/IaHUS, U3AATEIBCTBO, FOJl U3AAHMUS, Kon-Bo 7k3.

KOJIMYECTBO CTPAHHII B OMOI.
yuebnuk / I'.I1. ®etucos, @.A. INapudymnun. — M.: THOPA-M, pecypc
2023. — 397 c¢. — (Bwicmiee obpazoBanue: bakamaspuar). — DOI
10.12737/3557. — ISBN 978-5-16-006899-2. — TekcT: 3JIEKTPOHHBIH.

— URL: https://znanium.ru/catalog/product/1941721 (nata

obparenusi: 30.08.2024). — Pexxum 10CTyMa: MO MOAMKUCKE.

3y6apeB 0. M. Pexxymmii ”HCTpyMeHT: y4eOHUK 115t By30B / 0. M.

3ybapes, A. B. Bebep, M. A. AdanaceHkoB; o oomeil pegakuuei

1O. M. 3y6apeBa. — Cankr-IlerepOypr: Jlanp, 2022. — 432 c. — ISBN DreKTpoHHbiii

6. |978-5-8114-9510-8. — TekcT: 31eKTpOHHBII // JIaHb: 3J€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/254675 peeype
(mara oOpamenus: 19.12.2023). — Pexxum noctymna: 11t aBTOPHU3.
110JIb30BATENECH.

6.1.2 JlonosiHMTE ILHAS JIUTEPATypa

Nen/m| ABTOp, Ha3BaHKe, MECTO MU3/IaHUs, U3AATEIBCTBO, FOJl U3aHHsI, KOJIMYECTBO CTPAHUI]
AdanackeB A. A. TexHONOTHs KOHCTPYKIMOHHBIX MaTepHalioB: yueOHHK / A. A.
AdanaceeB, A. A. [loronun. — 2-¢ usn., crep. — M.: UH®PA-M, 2021. — 656 c. —

1. |(Beiciee oOpa3oBanue: bakamaBpmar). — ISBN 978-5-16-013399-7. — Tekcr:
anekTpoHHbId. — URL: https://znanium.com/catalog/product/1190681 (mara oOpameHus:
30.08.2024). — PexumM JOCTYIA: IO HOIMKCKE.

Boronyxos C. 1. MatepuanoBenenue: yaeOHUK JUTsl By30B. — 2-¢ u3L., ucnp. / C. W.
boronyxos, E. C. Ko3uk. — M.: ITnHOBanmonHoe Mammuoctpoenue, 2020. — 504 c., ui. —

2. |ISBN 978-5-907104-39-6. — Tekct: aneKTpoHHbIi // JIaHb: 3JEKTPOHHO-ONOINOTeUHAS
cuctema. — URL: https://e.lanbook.com/book/151079 (gara obpamenus: 19.12.2023). —
PesxxuM gocTyna: uist aBTOPHU3. TOJIb30BATEICH.
3y6apes HO. M. CoBpeMeHHbIe HHCTPYMEHTAIbHbBIE MaTepPHAIIbl: YU€OHUK. — 2-€ U3,
ucnp. u gon. — Cankr-IlerepOypr: Jlans, 2022. — 304 c.: wr. — ISBN 978-5-8114-0832-0.

3. |- Texkcr: anexTpoHHsbIi // JIaHb: 31eKTpoHHO-OnOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/210758 (nata obpamienus: 19.12.2023). — Pexxum noctyma:
JUIsL aBTOPU3. MOJIb30BATENEH.

MaiitakoB A. JI. JJabopaTopHbIi MPaKTUKYM MO TEXHOJIOTMH KOHCTPYKIIMOHHBIX
MaTepHaioB: yueoHoe nocodue / A. JI. Maiirakos, H. T. Berposa, JI. H. bepsizea. —

4. |Bonorna: Uadpa-Nrxenepust, 2023. — ISBN 978-5-9729-1435-7. — Tekcr:
anektponHbii. — URL: https:// znanium.com/catalog/product/2094428 (nata oOpaieHus:
30.08.2024). — PexxuM oCcTyma: MO MOIUCKE.

TexHon0rus KOHCTPYKIMOHHBIX MaTepHuaioB: yueOHuk / A. M. [lansckuii, T. M.

5. |bapcyxkoga, JI. H. Byxapkus [u ap.]; [Toxg pen. A. M. lanbckoro. — M.:
Mammnoctpoenue, 2004. — 512 c. — ISBN 5-217-03198-0.

6 Hexkpacos C. C. O6padoTka marepuaios pe3anueM: yueOnuk / C. C. Hekpacos. — M.:

" |Arponpomusznat, 1988. —336 c. — ISBN 5-10-000391-X.
7 Pxesckas C. B. Matepuanosenenue: yueonuk / C. B. Pxxesckas. — M.: Jloroc, 2004. —
" 1424 c. — ISBN 5-94010-307-3.
®etucos I'. I1. MarepuanoBenenue u TexHonorus metayos: yueOHuk / I'. I1. derucos,

8. |M.T. Kapnman, B. M. MuTionus u ap. — M.: Beicias mkodna, 2001. — 638 ¢. — ISBN 5-
06-003616-2.

9 Smepunsiy, I1. M. Meramnopexymue cranku: yueonuk / I1. U. Amepunsin, B. /1.

Edpemos. — Munck: BI'ATY, 2001. — 446 c. — ISBN 985-6552-17-6.
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6.1.3 llepuoanueckue U3gaHus

Ne i/t HaunmenoBanue u3nanus N3narenscTBO T'onbl n3nanus

1. CranKouHCTpymenT. Hayka, M: PUIL] Texunocdepa 2019-2024 .
IIpoextupoBanue. [IponsBoacTso

Poccuiickuii TeXHOJIOTHYECKUI M.: MockoBckuii
2. |>KypHal TEXHOJIOTMYECKUI 2019-2024 rr.
yHuepcuter MUPOA
3 TexHonorust MeTajaioB M.: Hayka u 2019-2024 It
TEXHOJIOTHH.
4 MarepuanoBeneHue M.: Hayka u 2019-2024 It
TEXHOJIOTHH.

5 O6paboTka MeTaIIOB (TEXHOJIOTHS,
" |obopynoBaHue, MHCTPYMEHTHI)

HoBocubupck: HI'TY 209-2024 rr.

6.1.4 MeToauueckue YKa3aHust QJjs oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMUIIJIUHBI

No i/ ABTOp, Ha3BaHUEC, MCCTO M3JaHUs, U3ATCIILCTBO, 'O M3AdHW A, KOJIMYCCTBO CTPAHMUIL

Kuxkuna H. A. MarepuanoBesieHHe U TEXHOIOTHSI KOHCTPYKIIHOHHBIX MaTEpUAIOB.

1 I'opsiuast 06paboTKa KOHCTPYKIIMOHHBIX MaTepuaiioB: JlabopaTopusril mpakTukym / H. A.
" | Kwxkkuna, A. B. Konecankos, A. B. lloBkorsic. ITox o6mr. pea. H. A. XXuxkuHoM. —
Jlyranck: 2019. — 59 c.

6.2 Ilepeyenb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKANMOHHOH  ceTH
«uTepHeT» (1aJ1€e - ceTb «HTEpPHET»), HEOOXOAMMBIX /1JIs1 OCBOCHH S TUCIHUIJIHHbI

Ne n/m HasBanue nHTEepHET-pecypca, aipec U pexkuM J0CTyna

1 Arperarop Hay4HbIX ITyOauKauuil. [DnekTpoHHsli pecypce]. Pexxum noctyna: URL:
" |www.elibrary.ru (mata obpamenus: 20. 08. 2022 r.).

2 ApXHB HAyYHO-TEXHHUYECKOM IOKYMEHTAIlUU. [ DNEKTPOHHBIN pecypc]. Pexum gocryna:
" |www.rusarchives.ru (mata oopamenwus: 20. 08. 2022 r.).

3 Enunoe okHO mocTyma k 00pa3oBaTeIbHBIM pecypcam. [ DIeKTpOoHHBIN pecypc]. Pexxum
" |moctyma: URL: http://window.edu.ru (mata obparmenus: 20. 08. 2022 r.).

4 Hayunas anektponHas 6ubnuoteka. [DnekTpoHHsbIi pecypc]. Pexum nocryna: URL:
"~ |www.library.intra.ru (nara oopamenus: 20. 08. 2022 r.).

5 [Tonnbie TekCTHI Ta3eT u xxypHaioB Poccun u crpan CHI'. [DnexTpoHHBIH pecypc].
Pexum noctyna: URL: www.online.ebiblioteka.ru (nara ooparenus: 20. 08. 2022 1.).

6 Poccuiickas HarmoHanbHast OubauoTeKA. [ DNEeKTpOHHBIN pecypc]. Pexum gocryna:
URL: www.nlr.ru (nata oopamenwus: 20. 08. 2022 r.).

l'ocynapctBennas myonndHasi Hay4HO-TexHu4eckas oubmuoreka Poccun (I'TIHTB).
7 |[Dnexr-ponnsiii pecype]. Pexxum goctyma: URL: www.gpntb.ru (mata oopamenwust: 20.
08.2022r.).
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6.3 Cpeacrpa odecnevyeHnsi OCBOCHUS TUCIATIIIUHbBI

6.3.1 KomnboTepHbie 00y4arlmue 1 KOHTPOJIUPYIOLIME NPOTrPaMMbl

Ne | Bug yuebHOrO
n/n 3aHATUSI

HanmeHnoBanue nporpaMMHOro
obecrieueHus

@yHKIMS IPOrPaMMHOI0 o0ecIieueHus

MOJIEIIUPY -
KOHTPOJIb fommas oOyyJaromas
1 | Jlekuuonnsie, |http://moodle.Inau.su
PAKTHYCCKHE
3aHATHSA, + - +
CaMOCTOSITEIb-
Has paboTta

6.3.2 Ayauo- u Bueonocoous
He npenycMmotpeHsl.

6.3.3 KomnbloTepHble Mpe3eHTalu Y4eOHbIX KYPCOB

Ne

=
=

Tema, B 3aHATHS

Anmasel 1 KOMIIO3UThEI. CaMOCTOSTEIbHAS pa60Ta

AOpazuBHas 00paboTka noBepxHocTel BpauleHus. JlabopaTopHoe 3aHsATHE

OO61iee ycTpoiCTBO MeTAJIIOpEXKYIIMX cTaHKOB. CaMocTosiTenpHas paboTa

HpI/ICHOCO6HeHI/IH IJIA TOKAPHBIX CTAHKOB. CamMocTosTelIbHas pa60Ta

O06pabotka 3y6uarsix Kojiec. JlabopaTopHoe 3aHsATHE

JlenutenbHble U MOBOPOTHBIE ycTpoiicTBa. JJabopatopHoe 3aHsTHE

No O AW

TOYHOCTB U KaUeCTBO MEXaHUYECKOU 00paboTku aetane. Jlekuus
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7 Onucanume

MaTepHaﬂLHO-TeXHH‘IeCKOﬁ

0a3pl, HeOOXOAMMON  IJIs

OCYIIIECTBJIEHHUsI 00PAa30BATEJIbHOI0 NPoIecca Mo JUCIUNJINHE

HaumenoBanue o6opyaoBaH-

No | HBIX yueOHBIX KAOMHETOB, [Tepeuenb OCHOBHOTO 00OPYIOBaHUS, MPUOOPOB U
/1 | OOBEKTOB ISl IPOBEICHUS MaTepuasoB
3aHATHI

1. | 1M-103 — yuyeOnas aynuto- | MydensHbie neun — 3 mrT., TBepaomep TK-2, monmmposais-
pus I NPAKTUYECKUX HBIM CTEH/, 3aTOYHbII CTAHOK, CTYJI BUHTOBOM — | mT.,
3aHSATUM MO TEPMHUYECKON CTyJ IPOCTOM — 2 MIT.
00paboTKu aeraneit

2. |IM-204 — yuebHas aynuto- | TBepmomepsl — 6 MIT., MUKPOMETpP — 3 IT., Tpoduiorpad-
pus ISl IPOBECHUS npodmiomerp, ctuiockon CA-11A, Guonorndeckuit
71a00paTOPHBIX U MPAKTH- MUKPOCKOII, CTeH]T «J{narpaMma skene30-yriiepo1», CTOJbI
YECKHUX 3aHITHI 10 — 15 mrt., cron npocToit — 1 wT., cTya Msarkuid — 1 mr.,
MaTepuaIoBEICHUIO U CTOJI OJHOTYMOOBBII — 8 MIT., CTYJIbsl —32 WIT., CTOJ
TEXHOJIOTUU METAJIOB AyJIUTOPHBIA — 2 IIT., CTYJ MATKUH — 1 1T., CTYbs — 3

mT., mKad — 1 mr., cTyn n/Markuii — 1 mr.

3. |IM-207 — yueOHas JlaboparopHoe 00opyT0BaHHUE, TBEPAOMED, TPCHAKEPHBIE
ayJIuTOpus AJi IpoBeaeHUs | cTeHabl — 10 1IT., cBapOUYHbIe TeHePaTOPHI, IIKa( MPOCTOM
1a00paTOPHBIX U (B kmagoBke) — 1 WT., CTON ayIUTOPHBINA — 12 1WT., CTON
MPAKTUYECKHUX 3aHATUN MO | OIHOTYMOOBBIN — 1 WIT., CTYNbs — 28 MIT., CTON
ropsiueii 00paboTke npucTaBHOM — | miT.

4, |2M-110 — yueOHas ABTOMaTHueckas cBapkou moj cioem ¢urroca A825M,
ayJUTOpPHUS JJIsl TIPOBEJCHHSI | HAIUTABOYHAS TOJIOBKA JUIst BUOpoayroBoi HaraBku OKC,
1a060paTOPHBIX U MoJlyaBTOMAaTHYecKas cBapKa B Cpejie YIIeKUCIIOro rasa,
MPAKTUYECKUX 3aHATUHN M0 | yCTAHOBKA JIJII KOHTAKTHOM IIIOBHOM CBAPKH, TOKAPHO-
CBapKe Jieranei BUHTOPE3HBIN CTAHOK (M3yueHHE U3HOCA TPEHHSI CTEHAaMHU

¢ pexxumamu cBapku B CO2) 1 moJ1 ciioem uiroca, CTom
aAyJAUTOPHBIN — 4 T., CTYJ — 7 IIT.

5. | YueOnas mactepckas Kiacce tpenaxxepusiit KTOC-2, craHok amMa3HO-3aTOYHOM

Mozenu 36632B, cTaHOK BEpTUKAIIbHO-CBEPIIMIIBHBIN
Mozenu 2A 135, craHKM 3aTOYHbIE YHUBEPCAJbHBIE MOIETU
3A64]1 nu 3K634, ctanok 3ybodpe3epHblil MoaeIH
S5K324A, cTaHOK HACTOJIbHO-CBEPIMIIHHBIA MOJIEIIN
2M112, cranok miockonundoBatbHbIA Mogenu 3171,
CTaHOK nonepeuHo-cTporanbabid Mogenu CIIC-01, cranku
TOKapHO-BUHTOpe3HbIe Moaeneit 161111, 1IM616 (2 mT.),
1A62, 163, cranok Tokapubiii ¢ UITY monenu EM473-
9c2H, cranok yHuBepcanbHO-(ppe3epHbIM Mojienu 6HE1,
CTOJI ayAUTOPHBIN — 9 MIT., CTOJ OTHOTYMOOBBIN — 1 TIT.,
crya — 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 MalInH U OCHOBBI

Kadenpa conporusnenus

MaTepHajioB U CornacoBaHo
KOHCTPYUPOBAHUS o
CTPOUTEIIBHON MEXaHUKH
Merposorus, Kacdenpa conporusienus
CTaHJapTU3aLUs U MaTEepUaIOB U CornacoBaHo
cepTuUKausI CTPOUTEIIBHON MEXaHUKH
Tpaktopsl 1 aBTOMOOUITN TpakTops! 1 aBTOMOOHIIH CoruacoBaHo
CenbCKOX0351CTBEHHbIE CenbCKOXO03SIIICTBEHHBIE
CornacoBaHo

MalllHbI

MalllMHBI
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JIuct u3meHeHuii padoyeil mporpamMMbl

Mpniaoxenne 1

Howmep nporokona

IMoanucek 3aBe-

Howmep CtpaHutipl ¢ [Iepeyenb OTKOppEK-
3acelaHus JYIOILETO
WU3MEHEHHUS W3MCHCHHUSMH | THPOBAHHBIX ITYHKTOB o
kadenphl U gaTa kadeapoit
1. Ne 101 03.09.24 1. 14,15 6.1
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Mpuioxenne 2

JIMCT nmepuoanvecKux NpPoBepoK padoyeid NMporpaMmbl

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

JlaTa

[ToTpebHOCTH B
KOPPEKTUPOBKE

[lepeuenp MyHKTOB, CTP.,
pasaenoB, TPEOYOIUX
W3MEHEHUH
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Ipunoxenne 3
MMHUCTEPCTBO CEJILCKOT'O XO351CTBA POCCUNCKOU ®EJIEPAITNN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIET'O OEPA30BAHMS « IYTAHCKUI T'OCYJIAPCTBEHHBIN
ATPAPHBIM VHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMHU JOCTUXKEHUA KOMIIETEHIUHI, C YKASAHUEM

3TAIIOB UX ®OPMHUPOBAHMUS B ITIPOIIECCE OCBOEHUS 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 HMmeTb HaBbIKM BEIOOpA [IpakTnueckue Ox3ameH
(BBICOKHIT KOHCTPYKITMOHHBIX MaTe- 3aJIaHus
YPOBEHB) pHAJIOB 711 U3TOTOBJICHHS

QJICMCHTOB MAalllMH U MC-
XaHU3MOB; KOHTPOJIA Ka-
YECTBa NPOAYKIIUN U TEX-
HOJIOTHYCCKUX ITPOLCCCOB.




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 MCCIIEIOBAaHUI | COBpEMEHHbBIE 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- JIOBEJICHUE. OTKPBITOTO THIIA
YPOBCHB) MEHHBIE METOJIbI rccneno- | Pazmen 2 Texuomo- (BompOCHI ISt

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

pHaJoB U crtocoOOB X HBIX MaTepHaJOB.

00paboTku [yt obecrieue- | Pazmen 3 O6pabot-

HUS TpeOyeMBIX IKCIUTya- |Ka MaTepHualoB

TallMOHHBIX CBOICTB Je- | PE3aHUEM.

TaJIsIM CENbCKOXO03MCT-

BEHHBIX MAIlIMH.
Tpetuii aTan HNmets HaBbIku Bnane- |Paspen 1 Marepua- | IlpakTuueckue OKx3aMeH
(BBICOKHMH HUS HHQOPMAIIMOHHBIMU | JIOBEJICHHE. 3aJIaHuUs
YPOBEHB) TEXHOJIOTHSMH Tipu Tipo- | Pazgen 2 TexHoo-

€KTUPOBAHUU TEXHOJIOIHU-
YECKHUX IMPOIECCOB 00CITy-
JKUBaHUS U PEMOHTA CEJIb-
CKOXO3IMCTBEHHOH TEXHH-
KU Ha OCHOBE COBPEMEH-
HBIX METOA0OB arpOI/Iche-
HepHLIX pacquOB nu
TEXHUYECKUX CPECTB.

TSl KOHCTPYKIIUOH-
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 JIorkka | «Xopomo» (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 arnmapaToM,
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 nponeMoHncTpupoBaHo 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 TMOJHOE 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 Ha0I01a-
F0TCS 3aTPYAHCHUS B JIOTHKE
W3II0KEHUS MaTepuala, JOIyIie-
HbI T€ WJIM UHBIC HETOUYHOCTH,

Oreuka
«Y TOBIIETBOPU-
TeIpHO» (3)
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[Ipencrasne

5 2 < Kpatkas
No | & & g g XapaKTepUCTHKA e [kana
=223 DAKTED OIIEHOYHOTO Kpurepun onennBanus
wn| 5 g £ 9 OIICHOYHOTO CDCNCTEA B OIICHWBaHUS
s g° cpencTBa pea
dbonme
YMEHHE BBIIETTUTH TJIABHOE B
MIOJTHOM Mepe He MPOSIBIICHO,
paboTa odopMIIeHA C OIIHOKaMHU.
3amaHus BBIIIOJIHEHO HE B TIOJI-
HOM oOBeMe.
PacuerHo-rpaduueckas He Onenka
BBITIOJTHEHA., «Heynosnerso-
putenasHOY (2)
5.1 |3auder 3adver BoicTaBisieTcs: | Bompocwl k| [loka3aHo 3HaHHWE TEOPHUH BOIPO- | «3aUTEHOY
B pe3yJbTare 3a4ery ca, MOHATUIHOTO ammapara; yme-
MTO/IBEJICHUS HTOTOB HUE COZepKAaTEIHHO U3J1araTh
TEKYIIETO KOHTPOJIS. CyTh BOTIPOCA; BIIaJICHHE HABbI-
3auer B popme KaMM apryMeHTaIlH 1 aHaJiu3a
HUTOTOBOTO KOHTPOJIS (axToB, sIBICHUIA, TPOIIECCOB B
TIPOBOIUTCS JIIISt WX B3aMMOCBsI3H. BEICTaBIsIeTCS
oOyJaronmxcs, 00yyJaromiemMycs, KOTOPbIA OCBO-
KOTOpBIC HE un He Mmeree 60 % mporpaMMmHO-
CTIPaBUIINCH C ro MaTepuaita IACIHUILIHHEIL.
YacThIO 3alaHul 3HaHue NOHATHHHOrO anmnapara, |«He 3auteno»
TEKYILETO KOHTPOJISL. TEOPHH BOTIPOCa, HE MTPOAEMOH-
CTPUPOBAHO; YMEHUE aHAIN3UPO-
BaTh y4eOHBII MaTepran He
MPOIEMOHCTPUPOBAHO; BIaJJCHHE
AHATUTHYECKUM CIIOCOO0M
W3TIOKEHUS BOIIPOCA U BIIAJICHUE
HaBBIKAMH apTyMEHTAIlUU HE
npoaeMoHCTpupoBano. O0yy4aro-
muics ocsomi MeHee 60 %
MPOrpaMMHOTO MaTepuana
JIMCIUTIIUHBI.
5.2 |3auer 3auer BeicTaBisieTcs | TecToBbIE B Tecre BrimonaeHo 60-100 % «3auTeHo»
B pe3yJlibTaTe MojBe- |3aJaHus K |3aJaHuil
JICHHSI UTOTOB TEKy- |3a4yeTry B tecre Boimonneno menee 60 % | «He 3auteHo»
IIETO KOHTPOJIA. 3a7aHuil
3auer B ¢opme
HUTOTOBOT'O KOHTPOIIS
MIPOBOJUTCS JIJISI
oOyJaronmxcs,
KOTOpBIC HE CIIPaBH-
JIUCH C YacThIO
3aJ]aHU{ TEKYILETO
KOHTPOJIS.
6. |Ox3amen |Konrtponbnoe Bompocer k. |Ilokazano 3Hanue Teopun Bonpo- | OueHka
MEpOIpUsITHE, IK3aMEHY ca, OHATHIHHO-TEPMHUHOJIOT U~ «Otaryanoy (5)

KOTOPOE MPOBOJIUTCS
10 OKOHYaHUU
HU3y4ECHUS
JIUCIIATIIINHEI.

YECKOIo armapara JUCIUIUINHBL,
YMEHHE aHATU3UPOBATH MTPOOIIe-
My, COJICP’KATEIIHO U CTHITUCTH-
YCCKHN rpaMOTHO n3jiaraTtb CYTI)
BONPOCa; NIyOOKO IIOHUMATh
MaTepua; BIaJCHUE aHATUTH-
YECKHUM CII0COOOM H3JIOKEHUS
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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

BOIPOCA, HAYYHBIX UJICH; HABBI-
KaMH apryMEHTAIlUH U aHalTn3a
(hakToB, COOBITHIA, IBJICHUH, TIPO-
meccoB. BreicTaBisiercst oOy4aro-
meMycsl, oJTHO, TOAPOOHO U
IPaMOTHO OTBETHBIIIEMY Ha BOII-
pOCHI OmITeTa B BOIIPOCHI DK3a-
MEHATOpPA.

[Toka3zaHo 3HaHHE OCHOBHBIX T€O-
PETUYECKUX MOJOKESHUH BOIPO-
ca; yMCHUE aHAIN3UPOBATh SIBJIC-
HUsI, (HaKThI, ISHCTBUS B paMKax
BOITPOCA; COJIEPIKATEIBHO U CTH-
JUCTUYECKU IPAMOTHO U3J1arath
CYThb BOIIPOCA, HO HMEET MECTO
HEJIOCTATOYHAsI [TOJTHOTA OTBETOB
o u3jiaraemMomy Borpocy. [Ipo-
JIEMOHCTPUPOBAHO BIIAJICHUC aHa-
JUTUYECKUM CTIOCOOOM H3JI0XKe-
HUsI BOIIPOCA U HABBIKAMMU apry-
MeHTaluu. BeictaBnseTcst 00y-
YaroIIeMycsi, MOJHOCThIO OTBE-
TUBLIEMY Ha BOINIPOCHI OMiieTa u
BOTIPOCHI IK3aMEHATOpa, HO
JIOMYCTHUBILIEMY MPH OTBETaX He-
3HA4YUTCIIbHBIC OHII/I6KI/I, YKa3bI-
BAIOIINE HA HAIMYHE HECUCTEM-
HOCTHU U TIp00OEJIOB B 3HAHMSIX.

Onenka
«Xopomio» (4)

IToka3aHo 3HaHUE TEOPHUU BOIPO-
ca (hparMeHTapHO (HEIIOJIHOTA
W3JI0KEHUsT HH(OPMAIINH; OTICpH-
pOBaHHE MOHATHIMHU Ha OBITOBOM
YPOBHE); YMEHHE BBIICTUTD TJIaB-
Hoe, chOopMyITUPOBATH BHIBOIHI,
MOKa3aTh CBSI3b B MOCTPOCHUU
0TBETa HE MPOJCMOHCTPUPOBAHO.
Bnanenue aHaIuTUYECKUM CIIO-
cO0OOM U3JIOKEHHSI BOTIPOCA U
BJIaJICHHE HABBIKAMH apTyMEHTa-
UM HE MTPOJAEMOHCTPHUPOBAHO.
OO0yuaromuics J0myCTHI
CYIIECTBEHHBIE ONTHOKY MPU
OTBETAxX Ha BOIIPOCHI 6I/I.HCTOB u
BOIPOCHI IK3aMEHATOpA.

Ouenka
«Y IOBIETBOPHU-
TeIsHO» (3)

3HaHue NOHATUMHOIO ammapara,
TEOPUH BOIPOCA, HE MPOJIEMOH-
CTPUPOBAHO; YMEHHE aHATTN3UPO-
BaTh y4eOHBIN MaTepuai He Mpo-
JIEMOHCTPUPOBAHO; BIIAJICHUE
aHAJIMTUYECKHM CIIOCOOOM M3J10-
YKEHHUS BOIIPOCA U BIIAJICHUC

Onenka
«Heynosnerso-
putensHo» (2)

28




n/m

Haumeno-

BaHHC
OIICHOYHOTI' O

CcpecTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpencrTa

[Ipencrasne
HUe
OLIEHOYHOT'O
CpeIcTBa B
dbonme

Kpurepuu orienuBanus

IIIxana
OLIEHMBAaHUS

HaBBIKAMU apTyMEHTALUH HEe
npoaeMoHCTpupoBano. O0yyaro-
HIMICS HE OTBETUII HA OJIUH WU
JIBa BOIIpoca OmiieTa U IOTOJIHH-
TEJIbHBIE BOIIPOCHI IK3aMEHATO-

pa.
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE 1151 OUEHKHA 3HAHU, YMEHUI, HABBIKOB U (UJIN)
OIIBITA AEATEJBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUHA B TPOIIECCE OCBOEHUS
OBPA3OBATEJIBHOMN NPOI'PAMMBI

OueHouHBbIE CpPeCTBA /IS IPOBe/IeHUsI TEKYIIero 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. BricoKoKayeCcTBEeHHBbIE CTAJIM U CTAJIU ¢ 0COOBIMH CBOHCTBAMH MOJIYyYaIOT BHINVIABKOH B
... (BpIOEpUTE O/IMH BapuUaHT OTBETA)

a) MapTEHOBCKHUX Te4ax

0) TOMEHHBIX TTeYax

B) dJIEKTpoIieyax

I') KUCIIOPOJHOM KOHBEpTEpe
4. TexHoJOTHYEeCKHii Tpouecc TMOJYYeHHsI Hepa3beMHBIX COeIMHEHHWH 3a cuer
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

6. Ilpouumaiime mexcm u ycmanosume coomeemcmeue

Marepuanbl, ucnojb3yeMble B KauecTBe KOHCTPYKLUHMOHHBIX, AeJIATCS HAa MeTAIbl H
HeMeTaIbl. MeTa/ulbl B CBOI0 OYepelb MOAPA3AEISIOTCH Ha YepHble U LBETHbIE.
YcraHoBUuTE NPUHANIEKHOCTH MAaTEPUAJIOB K TOM MJIM UHOM rpyimne, NoA00paB K KaxI0u
NO3MIMH U3 JIEBOI'0 CT0J1011a, COOTBETCTBYIOIIYIO MO3ULIHI0 M3 PaBoOro.

I pynna mamepuana Haumenosanue mamepuana
1. | YepHble MeTaJIbI U CIUIABBI A | JlatryHp
2. | IIBeTHBIC METAJLIBI U CIIABHI b | Cranp
3. | Hemerannnueckue MaTepHabl B | Cunymun
[ | Tedhaon
J | bpon3za
E | Yyryn
3anuiuTe BIOpaHHbIE HU(PBI 10 COOTBETCTBYIOMIMMH OyKBaMU:
1 2 3
b, E A, B, I r

7. Ilpouumaiime mexcm u ycmanosume nocie008amenabHOCHb.

KakxoBa noc;1e10BaTeJIbHOCTh TEXHOJIOTHYECKOTI'0 NPOLecca MOTyYeHUs Yyryna?

1. Cropanue KoKca ¥ BOCCTAHOBJIEHUE OKCHUJIOB JK€Je3a yrapHbIM I'a30M J10 JKene3a.

2. O6pa3yrolieecs *Kele30 PacTBOPSET yIIIEpPo U NMPEBPAIIAeTCs B UyTyH, KOTOPBIH coOupaercs
BHU3Y IEYH.

3. IloaroroBka pyzsl ¥ 3arpy3Ka HIMXThl B JOMEHHYIO M1€Yb.

4. Ilepnonnyeckuii BBITyCK YyTyHa M LJIaKa Yepe3 JETKU.

5. Paznoxenue ¢urocoB u o0pa3zoBaHHe JETKOIMJIABKOT0 IIJIaKka Hajl YyTYHOM.

3anuiuTe COOTBETCTBYIOUIYIO MOCIEI0BATENbHOCTD (P ClieBa HAIPABO:

3 | 1 | 2 | 5 | 4

Bropoii 3Tan (MpOABHUHYTHIH YPOBeHb) — IMOKa3biBaeT COPMHPOBAHHOCTH MOKA3aTe/Is
KOMIIETEHIIUM «YMETb»: PpeliaTh MaTepHajJoBeAYecKHe 3a4a4d Pa3jM4YHOI0 THIA C
HCIO0/1b30BAHNEM OCHOBHBIX 3aKOHOB €CTECTBEHHO-HAYYHBIX AUCHUILIMH; OLUECHUBATHL U
MPOTrHO3MPOBATH COCTOSIHHE MATEPUAJIOB M NMPHYMH OTKA30B JeTajell MoJ BO3AeiCTBHEM
Ha HUX Pa3JIMYHBIX IKCILIyaTALIMOHHBIX (JaKTOPOB.

3agaHus OTKPHITOrO THIA (BOIPOCHI AJIsl ONPOCA):

1. Ilpu KakuX yCcIOBUSX 00pa3yIOTCs CIUIaBbl HEOTPAHUYCHHBIE TBEP/IbIE PACTBOPHI 3aMEIIICHUS ?
2. Jlsl TIOBBITIICHHS BSA3KOCTH CTAM TIOCJIE 3aKaJIKHA O00S3aTeIbHON orepariueil TepMHUYeCcKOM
00paboTKH SBISETCS:

3. K MeToraM moBepXHOCTHOTO YIIPOYHEHHUST OTHOCSTCS:

31




4. Kakast KpuCTaJZTHYeCcKas peieTka mpucyiia MapTeHCUTY?
5. YkaxuTe NpaBUIBHYIO MOCIEAOBATEIBLHOCTD IIPU HA3HAYCHUU M PAcCdeTe PEKUMOB pe3aHus
[IpU TOUEHUHU.

Kunroun

1 Korna koMoHeHTHI, 00pa3yrolyue HeOrpaHUICHHBIC TBEPbIE PACTBOPHI, UMEIOT
OJIMHAKOBBIC TUIIbl KPUCTAIMYECKUX PEUICTOK M OJIMHAKOBBIC AaTOMHBIC PaJINyCHhI.

5 B 3aBucumocTH OT moryueHus TpeOyeMoii BETMUUHBI BI3KOCTH — HU3KHIA,
CPEIHUI WJIM BBICOKHH OTITYCK.

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

' nedhopMUPOBaHHUE.

4, TerparonaipHasl.

5 OO6muit npuryck Ha 00paboTKy Z, rimyOuHa pe3anus t, mogada S, CKOpOCTh
pe3anust V, 4acToTa BpallleHHsI 3ar0TOBKH N.

Tperuii 3Tan (BBICOKHII YPOBe€Hb) — TOKa3bIBaeT C(OPMHPOBAHHOCTL IOKA3aTe/s
KOMIIETEHIIMM «HMMeThb HAaBBIKW» BbIOOPAa KOHCTPYKUMOHHBIX MAaTepHATIOB s
HU3rOTOBJIEHUS] 3JI€MEHTOB MAIIMH M MEXaHM3MOB; KOHTPOJI KadecTBa MPOAYKUHH H
TeXHOJIOTHYEeCKHX MPOLEeCcCOB.

HpaKanecmle 3aJJaHuA:

1. Tlpemmokutre wmaTepuan JUisli H3TOTOBICHUS BaJla, TPYKHHBI, 3yOWia ¥ JIOTKa,
KOHTaKTUPYIOILIETO C MUIIEBBIMU MIPOTyKTaMH.

2. Onpenenure TBEpAOCTh 0Opaslia 3akalieHHOW cTamu. KakuM METOIoM U, MCIOJB3Ysl KaKOu
UHACHTOP (HAKOHEYHUK), 3TO MOXKHO CJIeNIaTh.

3. U3 cranbHON OKOBKM HEOOXOAMMO U3TOTOBUTH JIETAIbh M MOJBEPTHYTH TEPMOOOPAOOTKE 10
obmeii TBepaoct HRC 40-44. YkaxuTe mocie0BaTeIbHOCTh Bammmx n1eicTBrid.

4. Jlns HEpa3beMHOI0 COEIMHEHUS JIBYX CTaJIbHBIX JIMCTOB TonmuHOoW S=1,0 MM BbIOepuTe
Croco0 CBApKU U YKAKHUTE PEKUMBI.

5. B nmeranum u3 HOpManM30BaHHON cTanu 45 HE0OXOAMMO BBHIMOJHUTH OTBepcTtHe D18HS.
Bribepute u 000OCHYHTE MapKy Marepuala WHCTpyMEHTa (MHCTPYMEHTOB) M KaKUM WIU
KaKMMU UHCTPYMEHTaMU JTAHHOE OTBEPCTHE MOXKHO TOJTYYHTh.

Kiroun

1. JUis M3roTOBIEHHUS Bajla B 3aBHCUMOCTH OT JAEHCTBYIOUIMX HArpy30K MOKHO
HCIOJIb30BaTh CpeaHeyriiepoaucTsie cranu Mapok 30, 40, 45 1 nerupoBaHHbIE CTaJIN C
MOHWKEHHBIM COJIEPKAHUEM JIETHPYOIIUX 21eMeHToB Mapok 30X, 35X, 40X, 451 u
ap. Jas M3roToBiIeHUs MPYXHUHBI TOTPeOyeTCss MPOBOJIOKA U3 PECCOPHO-TPYKUHHOM
ctanu mapok 65, 70, 75, 651", 60C2 u np.

3y6miio motpelyeT UCTIOIb30BAHMSI HHCTPYMEHTAIBHOM cTanmu Y7.

JIOTOK, KOHTAKTUPYIOUIUI C MUIIEBBIMU MPOAYKTAMHU, HEOOXOJUMO M3TOTOBUTH
u3 Hepskaserolel cranu mapok 12X18HIT, 12X18H10T u T. .

Coxpawennbiii gapuanm omeema.:
Jlns Bana ucnonb3yem ctanm Mapok 30, 40, 45, 30X, 35X, 40X, 451" u np.
Jnst nmpyxunbI ctanu mapok 65, 70, 75, 651, 60C2 u np.
3yOmiio — MHCTpYMEHTaJIbHAS CTab ¥Y7.
Jlotok — Hepkaseromas ctanmu 12X18HIT, 12X18HI0T u T. m.
2. N3mepenne TBEpAOCTH 3aKAJIIEHHOM MOXHO IPOM3BOIUTE MeTonoM Poksea. B
3aBHCHMOCTH OT TOTO KaKOW 3aKajke — OOIIeld WM TOBEPXHOCTHOHM IMOABEprajics
oOpaser] Harpy3ka Ha MHACHTOp cocTamisieT coorBerctBeHHO 1500 H myum 600 H.
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W3mepenust mpousBoAsTCS COOTBETCTBEHHO mno Imkamam C win A. B kauectBe
MHJCHTOPA UCIIOJIb3YETCs aIMa3HbId KOHYC C YIJIOM NpH BepuinHe 120°.

CokpauwjeHHbll 8apuanm omeema.
[Ipu u3mepenun TBeprOCTH 1O MeTOy PokBesia B kKadyecTBe MHASHTOPA UCTONb3YIOT
aJIMa3HbIN KOHYC ¢ yIIioM nipu BepiuHe 120°.

Tak Kak 3aroToBKa JJIsi M3TOTOBIICHHS JETalH MPEICTABIsIET COOON CTalIbHYIO
MOKOBKY, TO BHayajle Ui CHATUS BHYTPEHHUX HANPSDKCHUA W YIydIICHHUS
00pabaThIBAEMOCTH CTaJM pPE3aHUEM HEOOXOAUMO TPOBECTH IPEIBAPUTEIHHYIO
TePMUYECKYIO0 00paboTKy. 3aTeM MEXaHHUECKOW 00pabOTKOM IpuIaeM 3aroTOBKE BU/T
rotroBoi Aetayn. [locie 3TOro BEIMOMHAEM OKOHYATEIIBHYI0 TEPMUYECKYIO 00paboTKYy.
[IpousBoaum 3akanky ¥ CpeaHH OTIYCK, YTO IMO3BOJIUT OOECHEYUTh T€ CBOWCTBA,
KOTOpBIE TPEOYIOTCS OT JIETAJIH IO YCIOBHIO.

Coxpawennvlil 6apuanm omeema:
[TokoBKy moaBepraeM MpeABapUTEIILHON  TepMHYECKOH o0paboTke. 3areMm
MEXaHUYECKOW 00pabOTKOM MpuaaeM 3aroTOBKE BUJ T'OTOBOW JIETAaM U BBHINNOJIHSIEM
OKOHYATEJIbHYIO TEPMHUYECKYIO 00pabOTKY — 3aKaJIKy M CPEIHHHA OTITYCK.

Hawnyumue pe3ynpTaThl OyQyT MOJYYEeHBI IPU COSAMHEHUH JIMCTOB CBAPKOHM B
cpene yriekuciaoro rasza. Jumamerp snektpogHor mpososioku (Ce-08I'C) — 0,8 mwm,
cwia cBapounoro toka — 40-50 A, pacxon yrnekucinoro raza — 6 na/muH. CBapky
MPOU3BOJUTH HAa TOCTOSTHHOM TOKE OOpaTHOW MOJISPHOCTH.

BeInonHUTH aHHOE COEAMHEHHWE MOXKHO HCIOJB3Yys Ta30BYIO0 cBapky. CBapka
3aaeTCsl TaKUMHU PEKUMaMH: JHAMETP DJIEKTPOJHON mpoBoioku — 1,0 MM, cmocod
CBapKH — JICBBI, HOMEP HAKOHEUHHKA TOpeNku — 1, HaKJIOH Topenku — 20°.

MOXHO TaKkke CBapUTh [[BA JIUCTa PYYHOH IyroBOM CBapKOil Ha MOCTOSHHOM
ToKe 00paTHOU monsipHocTU. [lnameTp siektpoaa — 1,6 MM, cuiia CBapoO4YHOTO TOKa —
40-45 A.

Cokpawennvlii 6apuanm omeema:
Hcnonb3yeM cBapky B cpefe YIVIEKUCIIOTO Tra3a, Ia30BYI0 CBapKy WIH PYy4YHYIO
JYTOBYIO CBapKy.

Jns nonyuenus orBepetust O18HS8 cienyer ucnonb30BaTh pa3BEpTKy ¢ TAKUMHU
pa3MepHbIMU XapakTepucTukaMu. [IpeamecTByomuM HHCTPYMEHTOM Oy IET 3€HKEp C
17,8 mMm. HauanbHbIM HHCTPYMEHTOM OYJIET BBICTYINATh CBEPIO D15 MM.

Jns o6paboTkm aeTanu, WU3rOTOBIEHHOW W3 cTaiu 45 HOPMalW30BaHHOW, B
KAauecTBE HMHCTPYMEHTAJbHOIO MaTepuana Juis M3rOTOBJIEHMS CBEpjia, 3€HKEpa U
pa3BepTKU MOXHO BBIOpATh OBICTPOPEKYIYIO CTallb Mapku POMS.

CokpaweHnblil 6apuanm omeema:
OtBepcrue Q18H8 mnosyuaem pasBeptkoil. [IpeamecTByromuM HWHCTPYMEHTOM —
3eHkep V17,8 MMm. HauanbHblil uHCTpyMeHT cBepio D15 mm. Bee MHCTpyMEHTHI U3
ObIcTpOpeKymeH ctaa POMS.

OIIK-5 CnocoGeH y4acTBOBaTh B NPOBEAE€HHMH IKCIHEPUMEHTAJbHBIX MCCIEI0BAHUI B
npo¢ecCHOHATBHOM 1eSITeJIbHOCTH

OIIK-5.2 Hcnoab3yer KJIacCHYeCKHEe M COBpPeMEHHbIE MeETOAbI HCCJIe0BAHUSL B
arpoMH:KeHepHu

IlepBbIiii 3Tan (MOPOroBoil ypoBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJIsl
KOMIICTEHUMH «3HATh»: IPUMEHECHHE COBPEMEHHBIX TEXHOJIOTMH NPH TEXHUYECKOM
00CJIy’)KMBAHMH, PEMOHTE MAIIMH W BOCCTAHOBJICHHUM AeTaJiell MAaIUMH IS NOBBIIICHHUS
padoTOCIIOCOOHOCTH MAIIMH M 000PY/A0BAHHUS.
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TecToBble 3aJaHUs 3aKpPbITOro TUIMAa

1. XuMnueckoe coeHeHHUeE kKejie3a ¢ YrJepoaoM Ha3bIBaeTcsl ... (BbIOEpUTE OJMH BapUaHT
OTBETA)
a) eppur
0) nepiut
B) IIEMEHTHUT
r) JIeaedoypuT
2. Jlnsgs mnoBbIIIeHHsI BA3KOCTH CTAJH MOCjde 3aKajJKu o00s3aTeIbHOH omnepamueit
TepMu4ecKkoii 00padoTKu ABAsAeTCs: (BHIOEPUTE OJIMH BApUAHT OTBETA)
a) 00Xur
0) oTmmyck
B) HOpMaJTU3aIus
') OToKUT
3. K MeTo1aM NMOBEPXHOCTHOI0 YIIPOUYHEHHsI OTHOCATCSI: (BbIOEpUTE J1Ba BApHAHTA OTBETA)
a) 3aKajKa TOKaMH BBICOKOW YaCTOThI
0) HOpMaTH3aIus
B) OTITyCK
I') XUMHKO-TepMUYECcKast 00padboTka
4. I'naBHBIN YroJ pe3ua B IJIaHe 0003Ha4YaeTcs — ... (BBIOEPUTE OJIMH BAPUAHT OTBETA)
a)e
0) a
B) Y
r) o

Kiroun

LN
R
H

5. Ilpouumaiime mexcm u ycmanosume coomeemcmaue

HaiiTu cooTBeTcTBME MeKAy MHCTPYMEHTAJLHBIMH MaTepHaJIaMHU, UCNOJb3yeMbIMHU IS
H3TOTOBJICHUS PEKyLIero HHCTPYMEHTA, H UX 0003HaYeHHeM (MapKaMu).

K kaxmo mo3uiuu, NpuBEICHHON B JIEBOM CTOJIOIE, MOIOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO
U3 IPaBoro crojoua:

I pynna mamepuana Mapxa mamepuana

1. | Yraeponucras HHCTpYMEHTaJIbHAsl CTaJlb A | P6MS, POKI10
2. | JlerupoBaHHast ”HCTPYMEHTAJIbHASI CTAJIb b | BK3, BK6M
3. | BeicTpopexymias cTaib B | V8, V10A
4. | MerajiokepaMU4yecKHe TBEp/Ible CIIJIaBbl I' | 12X18H9T
5. | MuHepangokepaMrUiecKue TBEPAbIE CIIJIaBbl J | 9XC, XBI'
E | [IM-332, OHT-20
XK | T5K10, TT8K6
3anuuuTe BbIOpaHHbIE HHU(PHI 10 COOTBETCTBYIOMMMH OyKBaMu:
1 2 3 4 5
B A A b, X E
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6. IIpouumaiime mexcm u ycmanogume nocie008ameabHOCHb.

KakoBa nocjienoBate/ibHOCTb U3rOTOBJIEHUSI 000,109KOBBIX Gopm?

1. Cbém 00607109K0BOI1 MOTY(HOPMBI C MOAETBHOM IITUTHL. Y CTAHOBKA CTEP)KHS, CKIICUBAHUE WU
CKpeIJIeHHE CKOOAMH FOTOBBIX 000JIOUYKOBBIX MOy (POPM.

2. HarpeB moaenbubix inT a0 200-250°C.

3. HaneceHue Ha MOJENBbHYIO IJIUTY IIECUAHO-CMOJISIHOM CMECH.

4. Hanecenue Ha pabo4yio MOBEPXHOCTD IUIMTHI Pa3/IeIUTEILHOTO COCTaBa, MPEI0TBPALIAIOIIETO
npuiannanue GopMoOBOYHON CMECH K TTUTE.

5. ®opMHUpoOBaHUE U OTBEPKIACHHE 000I0YKH HEOOXOAMMOMN TOJIIUHEI.

3anummure COOTBETCTBYIOIYIO MOCIEA0BATCIbHOCTD I_[I/I(bp CJICBA HAIIPABO:

2 | 4 | 3 | 5 | 1

7. Ilpouumaiime mexcm u ycmanogume nocied06amenbHOCHb.

KakoBa 1ociie1oBaTeIbHOCTh Ha3HAYEHUS PEKUMOB PE3aHUS IIPU TOUECHUU?

1. BeiOop riyOuH pe3anus.

2. YcraHoBneH#e 00MIero IpuItycka Ha 00paboTKy, MPUITYCKOB Ha YEPHOBYIO H YHCTOBYIO
00paboTKH.

3. HazHadyeHue CKOPOCTH pe3aHMsl U YacTOThI BPAIIEHUs IIIUH/IENS CTaHKA.

4. Bp160op pexyl1ero MHCTPyMEHTa B 3aBUCUMOCTH OT CBOICTB 00pabaThIBaeMOro Marepuaia,
xectkoctu cuctemsl CITN/L, Buna 00paboTky (UepHOBOM, UNCTOBON WIIM OTJIEIOYHON) U IPYTHX
YCIIOBHH pe3aHusl.

5. Beibop noaau.

3anummTe COOTBETCTBYIOUIYIO MOCIIEI0BATEIBHOCTD UG ClIeBa HANIPABO:

4 | 2 | 1 | 5 | 3

Bropoii 3Tan (IpoABHHYTHIH YPOBEHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTeJsi
KOMIIETEHIIUM «YMeTb»: HCIOJb30BATh KJACCHYECKHMEe M COBPeMEHHbIe MeTOJbl
HCCJICJOBAHNS NPH BbIOOpPE MATEPHAJIOB H CIOCO00B HMX 00padoTKM 1A olecrneveHust
TpedyeMbIX IKCILIYaTALIMOHHBIX CBOMCTB AeTAJISIM CeJIbCKOX03A1CTBEHHBIX MAIIIHH.

3agaHuA OTKPBITOrO THIA (BONPOCHI AJIsl OIIPOCA):

1. Yro BBICTYyNAeT B KAUYECTBE UHACHTOPOB IPU U3MEPEHUH TBEPIOCTH 110 MeToy PokBemia (1o
mkanam A, B, C)?

. [MormmMopdu3M MK AIIOTPOITHS — 3TO CBOWCTBO METAJUIOB:

3. Jlng monmyuyeHusi B CTaJbHOW 3aroToBke oTBepcTHs D25H8 BhIOEpHTE WHCTPYMEHT U €ro
pa3Mepsl.

4. YkaxuTe MaTepuall ¥ BEIMUYMHY yria 2¢ MpH BEpIIMHE CBepya A 00paOOTKH TBEPIBIX U
XPYIKHAX MaTepPUAIIOB.

5. Ha 3aroroBke HE0OXOOUMO W3TOTOBUTH 3yOuaThlii BEHEIl BHYTPEHHETO 3alleTUICHUS.
Bribepute cniocob Hape3aHus 3yObeB.

N

Kuntoun

1. CranpHOl MM alMa3Hblid KOHYC U CTAJIBHOM IIapUK

2 M3MeHATh TUIT KPUCTATIMYECKOW PEIIETKU U CBOMCTBA MO ACHCTBUEM
TEMIIEPATYPbl, JABJICHUS WU U3JIYUYEHHUS

3. Caepiio ¥23 mmM, 3eHKep D24,9 mm, pazBepTka D25HS.

4

5

Marepuain pexxyIux IIaCTUH UM BCETO CBEpJia B 3aBUCUMOCTH OT €0 AuameTpa
— ogHOKapOuaHbIN TBepabli criaB BKS, Benuunna yria 2¢=130-140°.
Jlonbnenuem Ha 3y00/1010€KHOM CTaHKE METOJIOM OOKATKH.
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Tperuii 3Tan (BBICOKHII YPOBe€Hb) — TOKa3bIBaeT C(POPMHUPOBAHHOCTL IMOKA3aTe/s
KOMIIETEHIIHN «HMMeTh HABBIKW» BJIAJeHUS] HWH()OPMAUMOHHBIMM TEXHOJIOTHMSIMU MPH
NPOEKTUPOBAHUM  TEXHOJIOTHYECKUX  MPOLECCOB  OOCHYKMBAHHUSI M PEeMOHTA
CeJIbCKOXO0351IiICTBEHHOIl TEXHMKH HAa OCHOBE COBPEMEHHBIX METO/0B ArpOMHKEHEPHBIX
pacyeToB M TEXHUYECKHX CPE/ICTB.

IIpakTHyeckue 3aJaHUA:

1. Kak Ha3bIBaeTCsi U KaKk MapKUPYyeTCs YYTyH, UMEIOUINI BKIIOYEHHS rpauTa XJIOMbEBUIHOU
dbopMBbI U O0NATAIONINIT MEXaHHYECKUMU CBOMCTBAMH: BPEMEHHBIM COMPOTUBICHUEM IIPH
pacTsoxeHun He MeHee 450 MIla u oTHOCHTENBHBIM yUIMHEHUEM He MeHee 7 Y.

2. B okymspe meramiorpadu4eckoro MUKpPOCKOIA TIPU pacCMATPUBAHUU IIIU(A CTATH OKOJIO
YEeTBEPTH IUIOMIAJN 3aHATO nepautoM. Omnpeaenute nuind, Kakol MapKu CTallb U3ydaercs
M0/ MUKPOCKOTIOM.

3. AMOMUHUEBBIN OJIOK MUIUHIAPOB JBUTATENS UMEeT TpenuHy. OO0CHYHTE TEXHOIOTHISCKUN
MpolecC 3aJeNKU TPEIIMHBl TPH TOMOIIM MOJHUMEPHBIX MaTepHaloB (3MOKCUIHOU
KOMITO3HIIHH ).

4. Bpibepute MapKy MaTepuayia pe3lla W YIJbl €ro 3aTOYKH Il TOYCHHS: aJTIOMHUHHEBOTO
CIlJlaBa, HOpPMAJIM30BAHHOM M 3aKajieHHOU cTanu 45, HepxkaBeroniei ctanu X18HIT.

5. C Kakod UEJIbI0 MPOU3BOAUTCS XOHHUHTOBAaHUE OTIEIBHBIX JJIEMEHTOB KOHCTPYKIIHMH
ABTOTPAKTOPHBIX JIBUTATEIICH?

Kiroun
1. Uyryn ¢ BKJIIOYEHHSIMH TpaduTa OTHOCUTCS K KOHCTPYKIMOHHBIM. Ecmm
BKJIIOYEHHUS TpaduTa UMEIOT XJIONMBEBUAHYIO (HOpMY, TO TAaKOW UyryH Ha3bIBaeTCS
KOBKHMM. Ero Henb3s KOBaTh, HO OH JOCTATOYHO IUTacTU4YeH. KOBKUI UyryH COracHo
¢ 'OCT wmapkupyrot 6ykBamu «KY» ¢ mudppamu. [lepBeie aBe MUQPPHI OKa3bIBAIOT
BPEMEHHOE CONpPOTHBJIEHHE MPU pacTskeHuu (KI'c/MM?), Ipyrue — OTHOCHTEIBHOE
yanuHenue (%). B coorBercTBuu € 3aaHneM uMeeM — KOBKUM uyryH KY 45-7.

CokpaweHnblil 6apuanm omeema:
Konctpykunonnsiii koBkuit uyryH K4 45-7.
2. Conepxxanue yrieposaa B nepiaure cocrasisier 0,8 %. Ecnu B okynsipe MUKpocKona,
Ha0Jr01aeM, 4TO MPUMEPHO 25 % 3aHATO 3€pHAMU NEPIINTA, TO COCTABHUB MPOIOPIIHIO
HaXOJUM

100 % nepauta — 0,8 % yrseposa,
25 % nepauta — x % yriepoja,
25-0,8
*= 100
CrnenoBarenbHO, TOJ| MUKPOCKOIIOM HW3ydyaeTcs UMM M3 HU3KOYIJIEPOAMCTOU
ctanu 20, cogepxkauieit 0,17-0,24 % yraepona.

= 0,2 % yranepoza.

Coxpawennbiii gapuanm omeema:

nud n3 cramm 20, conepxkaieit 0,17-0,24 % yranepona.
3. OnpenensitoT TpaHULbl TPEIIMHBl M €€ KOHIbl 3acBEPIMBAIOT CBEPIIOM
quametpom 2,5-3,0 Mmm. Bionb Beeit ATMHBI TpeUuHbI CHUMAIOT (DacKy moj| yriaom 60-
70° na rmy6uny 1,0-3,0 mm. Ecnm tommmunaa ygactka 6ioka menee 1,5 M, To dacky
HE CHHMAIOT.

Ha paccrossaun 40-50 MM  OT TpelMHBI TMOBEPXHOCTh 3aYMINAIOT 10
METAJUINYECKOT0 Oyiecka, 00E3)KUPHUBAIOT AalleTOHOM IOBEPXHOCTH TPEUIUHBI H
3aYUIICHHOTO Y9acTKa.

bnok ycraHaBiuMBaIOT Tak, YTOObl MOBEPXHOCTb C TPEIIMHOM HaxoAuiach B
TOPU30HTAJIBHOM TMOJOXEHMM, M IIMaTeJieM HAaHOCIT JMOKCHIHBIA COCTaB Ha
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MOBEPXHOCTHU TPEIIMHBI M 3aUUIICHHOT0 y4yacTKa. B aMOKCHAHYI0 KOMIO3UIIMIO KpOME
CMOJIBI, TMIacTU(UKATOpa M OTBEPIUTENS B KAyeCTBE HAIOJHUTENS BBOJIUTCS
QIIOMHHHEBAS Iy Ipa.

Tpemmay OonbIIONW AJWUHBI 3aJCTBIBAIOT TaK J>Ke, HO TIOCIE HAHECCHHS
SMOKCHJIHOTO COCTaBa Ha HErO YKJIAJAbIBAIOT HAKIAJKy M3 CTEKJIOTKaHH, KOTOpas
MEePEKPHIBAET TPEIIMHY CO BCeX CTOPOH Ha 20-25 MM. 3aTeM HakIaJKy MPUKATHIBAIOT
pOJIMKOM. 3aTeM Ha IMOBEPXHOCTh CHOBA HAHOCAT CJIOM COCTaBa, M HAKJIAAbIBAIOT
BTOPYIO HAaKJIAJKy, C MepekpeiTeM mepBoil Ha 10-15 mm. Takxke mnpukatbiBaioT
POJIMKOM M HAHOCSIT OKOHYATEJIbHBIN CJI0M AMOKCHIHOTO COCTABA.

CokpauwjeHHblI 8apuanm omeema.
OnpenesnsitoT TPaHMIBI TPEIIMHBI M €€ KOHIBI 3aCBEPJIMBAIOT, 3a4YUINAIOT 0
MeTaJJIM4ecKoro Onecka, o0exkupuBaioT. HaHOCAT SMOKCHAHBI cocTaB Ha
MOBEPXHOCTH TPEUIMHBI U 3aYUIIEHHOTO y4acTKa. [Ipy HEOOXOIUMOCTH YKIabIBAIOT
HAKJIAJIKy U3 CTCKJIIOTKAHHU.

Tak Kak mpeIoKeHHbIE Ui OOpaOOTKM MaTepualibl OTIMYAIOTCS CBOUMH
(U3UKO-MEXaHUYECKUMH CBOMCTBAMHU, TO OYJYT OTIMYATHCA W MaTepHall pe3la WiIH
PE3L0BOM ITACTUHBI U YTJIbI €70 3aTOYKH.

IIpu 006paboTKe aNMIOMMHHUEBOTO CIUIaBa MOYKHO MCIIOJIb30BAaTh pe3ell U3
JIETUPOBAaHHOM HMHCTpPyMEHTalbHOM cTanu, Hampumep, 9XC, Ha KoTOpoM OyayT
chopMHUpPOBaHbI TaKKUE YTIIIbl 3aTOYKU: Tiepeaauit y=20°, 3aaauii a=12°.

OO0paboTKy HOpPMAJIM30BAaHHON cTamu 45 MOXHO TNPOM3BOAUTH PE3LOM W3
obicTpopexymeit ctanu POMS, chopMupoBaB Ha HEM TaKkue YTJIbl 3aTOUYKH: TIEPETHUIMA
v=16°, 3aguuii 0=10°.

O0paboTKy 3aKajeHHOW CTaau 45 MOXKHO HMPOHM3BOJHUTH PE3IIOM, OCHAIICHHBIN
IUTACTHHOM JByxKapOumHoro tBepaoro ciutaBa T15K10, xoropas Oyner 3aroueHa c
TaKUMU yTIaMu: IEpeTHUM y=6°, 3aHUM 0=6°.

[Tpu oOpabotke Hepxkaseromei ctam X18HI9T, obGnamaromieid MOBBIIICHHOM
BSI3KOCTBIO U IIOXOH TEIJIONPOBOJHOCTBIO CIENyeT BHIOpAaTh pe3el], OCHAIICHHBIH
peXyIIel IUIacTUHOW W3 OAHOKapOugHoro TBepaoro cmiaBa BK8, ¢ Ttakumum
reOMETPUUYECKUMU ITapameTpaMu: nepenuuii y=10°, 3anauit a=8°.

CokpaweHnblil 6apuanm omeema:
AnmoMuHHEBBIN cruiaB — pesel] u3 ctanu 9XC ¢ yriaamu 3aTouku: nepeaHuit y=20°,
3agaui o=12°.
HopmanuzoBannas crans 45 — peseny u3 cranu P6MS ¢ yrmamm: mepennuii y=16°,
3agaui a=10°.
3akaneHnHas ctanp 45 — pesen ¢ miaactuHoil T15K10 ¢ Takumu yrnamu: nepeiHum
v=6°, 3aHUM 0=6°.
Hepxageromas crane X18H9T — pesen ¢ mnacrunoit BKS, ¢ yrimamu: nepennumii
y=10°, 3apHuii a=8°.

B aBTOTpaKkTOpHBIX [BHTaTelsX XOHHHIYIOT TWIb3bl LIWIMHAPBL, IOCTEIN
KOJICHUaTOro BaJla, OTBEPCTHS B HMKHEH TOJIOBKE IIATyHa WM Jp. XOHUHIOBAaHUE
obecrieunBaeT HEOOXOAMMYIO ILEPOXOBAaTOCTh IOBEPXHOCTEH M MaKCHMAJIbHYIO
TOYHOCTb UX '€OMETPUUECKUX I1apaMETPOB.

XOHMHIOBaHME NpUAaeT pabouell MOBEPXHOCTH, 00pabaThIBa€MO MOBEPXHOCTU
XapaKTepHbIH MHUKpPONpPO(pMIb, B yIIIyOJIEHUSAX KOTOPOrO 3aJepKUBAETCSI MOTOPHOE
MacJo, 4TO MPEeIOTBPALIACT YCKOPEHHBIN U3HOC AETAIIEH.

XOHUMHTOBaHME TO3BOJIAET CHUMATh C TOBEPXHOCTH 0OpabaThiBaeMoOW aeTann
MIOBPEXKICHHBIN TIOBEPXHOCTHBIN CIIOM ¢ CETKOM MHUKPOTPEINMH U PaCTATMBAIOIIHAMHU
OCTaTOYHBIMU HampsDKeHUsAMU. [lociie XOHMHIOBaHUS Ha MOBEPXHOCTH (POPMUPYIOTCS
CKHMAIOIINE OCTATOYHBIE HAIIPSDKEHUS, YTO IMOBBIIIAET X H3HOCOCTOMKOCTD.

Coxpawennvlii 6apuanm omeema.
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XOHUHTOBaHUE MpUIaeT 00pabaTheIBacMOi MIOBEPXHOCTHU XapaKTepHbBIN
MHKPOTIIPOPHIb, KOTOPBIA 3aJiepKUBAETCI MOTOpHOE Maciio. [loBepxHOCTH mocie
XOHUHTOBaHUS 00JI1aaeT MOBBIIIEHHON N3HOCOCTONUKOCTBIO.
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OueHovHbIe CPeACTBA J1JIsl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTAIMU
[IpomexxyTouHas arTecTaius IpoBOIUTCSA B (popMe 3auera U yCTHOTO SK3aMEHa.

Bomnpocsl 1u1s 3aueTa M 3K3aMeHa
[TpuBenuTe npuMepsl MaTEPUAIIOB ISl IPOU3BOJICTBA METAJIIIOB U CILIABOB.
Kakoii criaB Ha3bIBaeT YyryHomM?
['ie BBIMIABIAIOT 4yTryH?
Ha3oBute napameTpsl TOMEHHOM NI€YH U €€ TPOU3BOJUTEIBHOCTD.
M3 KakuX 3TarnoB COCTOUT MPOLECcC noyryueHus yyryHa? OTBeT 000CHyHTe.
Kak Ha3bIBaeTcsi 4yryH, KOTOPBIA HCHOJB3YIOT JUIsl (DAaCOHHBIX OTIMBOK M MOJyYEHUs
craiu?
Kakoii cruiaB Ha3pIBaeTCs CTanbo?
HazoBure 3Tamnsl nporiecca BbIIIaBKU CTAJIH.
Ha3oBuTe OCHOBHBIE UCXOJHBIE MATEPUAJIbl, KOTOPbIEC UCIIOIb3YIOTCA JIJIs1 BBIIUIABKU CTaJIH.
Kakue cramu BBIIABISIOT B 3aBUCUMOCTM OT cTeneHu packucienus? Ilpusenure
MapKHUPOBKY 3TUX CTaJIEH.
[Touemy cepa u dochop SABIAAIOTCS BpEIHBIMUA TPUMECSIMHU?
HazoBuTe npenMyIiecTBo JTUThs Mepel] IPYTUMH CIoco0aMu MOTYyUYEHHS 3aTOTOBOK.
Ha3zoBuTe OCHOBHBIE CBOKCTBA JIUTEHHBIX CIIJIABOB.
[IpuBenuTe cxemMy TEXHOJOITMYECKOTO IIpoliecca H3TOTOBJIEHUS OTJIMBOK B IECYaHBIX
dbopmax.
JaiiTe xapakTepucTHKy TUTeitHON dopMme.
Oxapakrepu3yiite OPMOBKH B KECCOHAX, MALTMHHYIO, BAKYYMHYIO.
HazoBuTe ciennanbHbie cCIOCOOBI INThA. J[aliTe XapakTepUCTUKY ITUM CIIOCOOaM.
Urto Takoe muactuyeckas nedopmarus?
Kakoii nporecc Ha3piBatoT 00pabOTKOM 1aBiIeHnEM?
Knaccudukanus nporneccoB oOpaOoTku naaBineHueM. J[laiiTe KpaTKylo XapaKTEpHUCTUKY
KaKIOMYy IpoIeccy.
CymHocTh Topsiueit 1 X0JI0IHOH IJIaCTUYECKON Aedopmanui.
Kak MeHsII0TCS CTpYKTypa, IPOYHOCTHBIE U IIIACTUYHBIE XapaKTEPUCTUKH?
CymHocCTh mporecca mpoKaTKH.
CriocoObl MPOKATKH.
[TpuBenuTe mpuMepsl MPOAYKIIMH IPOKATHOTO IIPOM3BOCTBA.
[TpuBeauTe cXeMbl BOJIOYEHMS, IPOTSKKU, pyOKH, OCaJIKH, TPOLIUBKU.
JlaliTe XapakKTEpUCTUKY rOpsiYed ITaMITOBKH.
JlaiiTe XapaKTEepUCTUKY XOJIOAHOW IITAMIIOBKH.
[IpuBenuTe cxembl 00bEMHOM POPMOBKH.
Kakue nerany n3roraBamBarOT METOJOM JMCTOBOM IITAMIIOBKH.
HazoBuTe 0CHOBHBIE TPEUMYIIECTBA JTUCTOBOI IITAMIOBKH.
OxapakTepu3yiiTe pouecc CBapKH.
JlaliTe XapaKTepUCTUKY COSIUHEHUM, KOTOpbIe (POPMHUPYIOT CBAPHOM IIIOB.
Oxapakrepusyiite QyroByro (pyuHyH0 M aBTOMATHUECKYI0) BHJbI CBApKHU. YKaXHTE HX
MPEUMYIIECTBA U HETOCTATKH.
[TpuBennTe NpUMeEpsl APYTUX COBPEMEHHBIX BUJIOB CBapKH.
OTXHT yIIIepoauCThIX cTasiell. Buabl oTkura, Ha3HaueHHe, TeMIlepaTypa, CTPyKTypa 1ocie
OT)KHTa
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Hopmanuzamus cranu. Hasnauenuwe, cymHocTh, TeMmIepaTypa, CTpyKTypa Iocie
HOPMAaJI3aIHH.

3akanka cranu. Hasnadenwe, CyHIHOCTb, BHJBI, CTPYKTypa IIOCIE 3aKalKu. YCJIOBHE
3aKaJIKi, CKOPOCTh OXJIAKICHUS. 3aKaIMBAaEMOCTh U IPOKAIMBAEMOCTh CTaJIeH

Otnyck cranmu. Buael otmycka, MX Ha3HayeHHe, OOJIaCTh MPUMEHEHHUS, TeMIeparypa.
CrtpyKTypa cTajiu 1nocie oTiycka.

Hasnauenwue, CynHOCTh XUMUKO-TepMUUECKOi 00padoTku ctaym. Tpu cranuu XTO.
LlemenTanus cranu. Haznauenue, cyImHocTh, TeMIeparypa, cpeasl. TepmooOpaboTka mocie
nemeHTanuu. CTpyKTypa MOBEPXHOCTHOTO CJIOSL M CEPALIEBUHBI TIOCTIE TEPMOOOPAOOTKH.
A3zotupoBanue crtanu. HasHaueHue, CyIIHOCTb, TeMmIlepaTypa, Cpenbl, CTPYKTypa
a30TUpoBaHHOTO cios. CTanau 715 a30TUPOBAHMUS.

JlerupoBannsle ctanu. HazHaueHue JIerupyonmx 3J1IeMEHTOB.

Knaccudukanus u MapkupoBKa JIETUPOBAHHBIX CTaJCH.

LlemeHTyeMble W yiIydllaeMble JIETUPOBAaHHBIE cTand. TpeOoBaHMS K HUM, Ha3HA4YCHUE,
YOPOYHEHUE, CTPYKTYypa MOCe YIPOUHEHHUS.

Hcropuyeckuii 0030p pa3BUTHS HAYKH O PE3aHHM MATEPUAIOB, CTAHKOB M MHCTPYMEHTOB.
Posib ydeHbIX U X BKIIAJ B Pa3BUTHE HAYKH O PE3aHUH.

TpeboBaHusT K WHCTPYMEHTAJIBHBIM MaTepHajiaM. YTJIEPOIHCThIC, JIETMPOBAHHBIC W
OBICTPOPEKYIIHE CTAIIH.

MertannokepaMuyecKkue TBEPJbI€ CIIaBbl, MHUHEPAJIOKEPAMHUECKUE U CHUHTETHYECKUE
CBEpXTBEP/IbIE MaTEPUAIIHI.

AOpa3uBHBII HMHCTPYMEHT W3 CBEPXTBEPIBIX CHHTETHUYECKHX MAaTEPUANOB:  €ro
XapaKTepUCTHKA U MAPKHUPOBKA.

OcHoBHbIE BHUABI O0paOOTKM METANIOB pe3aHueM. JIBWKEHUS Ha METAIOPEXYIINX
CTaHKax.

[TpuBOJBI CTYyNEHYATOro M OECCTYNEHYATOro peryJvupoBaHMs. Psabl 4acTOT BpallleHus u
nojay.

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

['eomeTprueckue napaMeTpbl TOKAPHOTO pe3lia: YacTH U T€OMETpUs pe3la.

HazHauyeHue yrioB 3aTOYKU pe3la U UX YHUCICHHbBIE 3HAUCHUS.

Knaccudpukanus Meramnopexymux cTaHkoB. Ilepemaun, npuMeHseMble B CTaHKax:
3yOuaTble, YepBAYHbIC, pEMEHHbIE, BUHTOBBIE. [IepejaTouHble OTHOILIECHHUS.

VYcTpolcTBO U Ha3HaYeHHE TOKAPHO-BUHTOPE3HOI'0 CTaHKa, €r0 KWHEMaTH4ecKasi cXxema.
OKcIUTyaTallMs CTaHKOB M yXOJA 3a HHUMH. TexHuka Oe30macHOCTH Npu pabore Ha
METAJJIOPEXKYIINX CTAaHKaX.

Hapesanne pe3pObl Ha TOKApHBIX CTAaHKaX: THUMBl Pe3b0, MPUMEHSEMbI HHCTPYMEHT W
HACTpOIiKa CTaHKa Ha Hape3aHHe pe3bObl.

TokapHble CTaHKH C YHCIOBBIM IPOrPAMMHBIM YIIPABICHUEM.

OcCHOBHBIE AJIEMEHTHI MpoIlecca pe3anus: oOpadbarbiBaeMast 1 00pabOTaHHAsI TTOBEPXHOCTD,
MOBEPXHOCTh Pe3aHus, MPUIYCK, ITyOMHA pe3aHusl.

SBieHMs, CONPOBOXKIAIOLIME  TPOLECC  pe3aHus:  Ycaaka  CTPYXKKH,  HakJIEMm,
HapoCcTO0Opa3oBaHKeE, ONepeKarolIast TPELUIHHA.

3aBUCHUMOCTh IIEPOXOBATOCTH IOBEPXHOCTH OT YCIOBUI 00pabOTKM M €€ BIUSHUE Ha
JIOJITOBEYHOCTH JETAJEN.

[[TepoxoBaTtocTh 00pabOTaHHOM MMOBEPXHOCTH: OCHOBHBIC IMApaMeTPhl M1 0003HAUYCHHE UX Ha
YepTexKax.

@DakTOpHl, BIUSIIOLUINE HA TOYHOCTH 00PaOOTKH.

OcHOBHBIE TapaMeTpbl TOBEPXHOCTHOTO CJIOS: CTPYKTYypa, IIyOnuHa U CTEeTIeHb HAaKJIENa.
Hedopmaruu, BO3HUKAIONIME B TIPOIECCE PE3aHUS METAUIOB. 30HBI HANPsHKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSHUSI.
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OcTaTo4yHble HANpPSDKEHUSA: HUX KIacCHU(pUKalus W NPUYMHBI BO3HUKHOBEHMs. BiusHue
OCTaTOYHBIX HAIPsOKEHUHM Ha JOJITOBEYHOCTh JeTaned. Pemakcamus OCTaTOYHBIX
HanpsHKEHUH.

TemnepaTypa pexyIero HHCTPyMEHTA U METO/IbI €€ U3MEPEHHUS.

TenoBbi€ SIBIEHUS, BOSHUKAIOIIME B IPOLIECCE pe3aHus. Y paBHEHHE TEIIOBOTO OaaHca.
CMma3bIBaOILE-OXIAKAAONINE JKMIKOCTH: UX IIOJBOJA B 30HY pE3aHUsl U BIIMSHHE HA
mporecc.

N3HOC pexylux THCTPYMEHTOB. BUIbI M KpUTEpUH U3HOCA.

[Tpouecc 06pa3oBaHUs CTPYKKU IIPHU PE3aHUU METAJUIOB. BUIbI CTpyXKeK.

CkopocTb pe3aHus U CTOMKOCTh HHCTPYMEHTA.

BuGpauuu ripu pe3aHuu METauioB U METObI OOPHOBI C HUMH.

Tounocte 00pabotku. Ilorpemuoctu pasmepa, pacrnonoxeHusi, Gopmel. OOGo3HaUeHUE
JIOIYCKOB Ha YepTekax JeTayeH.

CBepiwiibHbIE CTaHKM W paOOTHI, BBHINOJHSEMblE Ha HUX. KuHemaruueckas cxema
BEepTHUKAIbHO-CBepamiIbHOrO cTanka. COXX, npumensiemas npu cBepiacHUH.

CBepia, 3eHKepbl, pa3BepTKU. OCHOBHBIE 3JIEMEHTHl M TI'€OMETPUYECKHE MapaMeTpbl
CIUPATBLHOTO CBepIa.

To4YHOCTP U 1IEPOXOBATOCTH MOBEPXHOCTEH, MTOJIy4aeMbIX IIPU CBEPJICHUU. 3EHKEPOBAaHUE U
pa3BepThIBaHUE: PEKUMBI 00PaOOTKH.

Tumbr ¢pesepubix crankoB. KuHemaTndeckass cxema yHHBEPCAIbHO-(PPE3EpHOr0 CTaHKA.
COX, npumensiemas rpu Gppe3epoBaHHH.

PaboTel, BeIMONHSEMBIE Ha (pE3EpHBIX CTaHKAX. ODIIEMEHTHl PEXKHMOB pe3aHusl NpU
dpesepoBanuu. OCHOBHOE BpeMsi.

OcHoBHble THIBI (pe3. ['eomerpudeckue MmapameTpsl pexylned yactu Qpes3sl. Bridbop
Marepuana (pes.

MeTtobl Hape3aHus 3yObeB MUIMHAPUICCKIX 3y0UaThIX KOJIEC ppe3epoBaHUEM.

Tunsl cTporajabHBIX CTAHKOB: IOINEPEYHO- W MPOJOJIbHO-CTporaibHble. KuHemaruueckas
CXEeMa IOIEPEYHO-CTPOraJIbHOTO cTaHKa. CXeMbl pe3aHHusl U 3JEMEHTHl PEeKHMMa pe3aHus
npu cTporanuud u aonGieHun. CTporajibHble W JOJNOEKHBIE pPE3Ibl: BHIOOp MarepHuala
pe31oB.

PaboThl, BBHINONHAEMBbIE HA CTPOTAIBHBIX U JIOJOEKHBIX CTaHKAaX. TOYHOCTH 0OpabOTKH U
[IEpPOXOBATOCTh IOBEPXHOCTH, MOTy4YaeMast Py CTPOTaHUU.

O06paboTka MPOTATUBAHUEM: KOHCTPYKIIMU IPOTSKEK U IMPOIIMBOK.

CymHocTs nurdoBaHus U knaccudukanus nui(oBaIbHBIX CTAHKOB. DJIEMEHThI PEKUMOB
pe3aHus Ipu KPyriaoM Huin(oBaHUH.

O6o03HaueHue abpa3uBHOIO UHCTPYMEHTA: MaTepHuall, 36pHUCTOCTb, TBEPAOCTh U CTPYKTypa
WHCTPYMEHTA, BUJI CBSI3KH.

®opmbl 1ITMGOBAIBHBIX KPYToB, UX MapKupoBKa. VcnbiTanue, OagaHCHUpOBKAa M IpaBKa
KpYTOB.

Cynep@uHMIIPOBAaHUE: CYLIHOCTh MpoOLEecca, MPUMEHSIEMbIH HHCTPYMEHT U PEXUMBI
0o0pabotku. [ToHsTHE O IPUTHPKE U TIOJTUPOBAHUU.

XOHMHTOBaHHUE: CYIIHOCTh IPOIecca, IPUMEHSIEMbI HHCTPYMEHT, PEKUMBI 00pabOTKH.
Br100p 3aroToBoK a1 u3roroBnenus aeraneil. [Ipunycku Ha 06paboTKYy.

OcHoBHble TUMBI Npou3BojAcTB. KoHueHTpanus u auddepeHnuaniss TEXHOIOTHYECKOTO
nporecca

[TyTu nOBBIIEHUS] TPOU3BOUTENHHOCTH NPU ToueHUH. COCTaBIsAONIME HOPMBI BPEMEHHU Ha
OIepaLuIo.

TexHonornueckas JOKyMEHTaIUs, 3all0JIHsAeMas ITOciie IPOEKTUPOBAHUS TEXHOJIOTHYECKOTO
Ipolecca U3rOTOBIICHUS AETajeH.
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4. METOAUYECKHE MATEPHAJIBI, OIPEJAEJIAIOIUE ITPOUHENY PbI
OINEHUBAHUA 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJBHOCTHU

Texyuuii KOHTPOJIb

TectupoBanue st TPOBEICHHUS TEKYIIETO KOHTPOJISI MOXKET IMPOBOJUTHCA C TOMOIIBIO
CHCTEeMBI JUCTaHIUOHHOro obyuenws http://moodle.lnau.su. Ha tectupoBanme orBoaurtcs 10
MuHYT. Kaxp1ii BapuaHT TecToBbIX 331anuil BkitoyaeT 10 BompocoB. KonndyecTBO BO3MOXKHBIX
BapraHTOB OTBeTOB — 4 wunu 5. CryaeHTy HeoOXoauMo BbIOpaTh OAMH MM HECKOJBKO
NPaBUIBHBIX OTBETOB. 3a KaKABIH NMpPaBUJIBHBIM OTBET Ha BOINPOC MpHCBauMBaeTcs S5 Oailios.
[llkana mepeBoma: 9-10 mpaBUIBHBIX OTBETOB — OIICHKA «OTIUYHO» (5), 7-8 mpaBUIBHBIX
OTBETOB — OIICHKA «XOpOoIIo» (4), 6 MpaBUILHBIX OTBETOB — OIEHKA «YAOBIETBOPUTEIHHO» (3),
1-5 npaBUIIbHBIX OTBETOB — OIICHKA «HE YJIOBICTBOPUTEIHLHO (2).

Omnpoc Kak CpeacTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IeHT OTBEUYaeT Ha MOCTABJICHHBIM BOMPOC Cpasy, BpeMsl Ha MOATOTOBKY K OTBETY
HE MPEI0CTaBISIETCS.

[IpakTuueckue 3agaHusl KaK CPEACTBO TEKYIIErO KOHTPOJS MPOBOISTCS B MUCHMEHHON
dopme. CtyneHTy BhIIAETCS 331aHue U IpegocTaBisieTcs: 10 MUHYT IS IOATOTOBKH K OTBETY.

IIpomekyTOUHAs aTTeCTALMSA

3auer mpoBoaMTCS B yCcTHOM ¢opme. M3 BompocoB 3auerta coctaBisiercst 20 OUIETOB.
Kaxnplii 6mier Bkimrouyaer B ceds Tpu Bompoca. KommiekT OuieroB NpejacTaBieH B y4yeOHO-
METOANYECCKOM KOMIIJICKCE AUCLIUIIIIMHEI.

Ha noarotroBky K OTBETYy CTYJEHTY MPEAOCTABISAETCS aKaJeMUYEeCKUI Yac.

DK3aMeH MPOBOJIUTCS B YCTHOH (opme. M3 3K3aMEHAIIMOHHBIX BOIIPOCOB COCTABIISETCS
25 »sK3aMeHalMOHHBIX OmieToB. Kaxawlii Oumier cocTouT U3 Tpex BompocoB. Kommiekr
OK3aMCHAllMOHHBIX OMIIETOB IMpCACTaBJICH B y‘I€6HO-M€TOILI/I‘ICCKOM KOMIIJICKCE NUCILIUIIIINHBEI.

Ha noaroroBky K OTBETYy CTYJEHTY MPEAOCTABISAETCS aKaJeMUYEeCKU Yac.
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