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JIHCT AKTY AIH3ALIHE OPOTPaMMbI

[Iporpanmia mepecMOTpeHa, 00CyAIeHa H 0T00peHa 1114 peamrsatiu B 2019 - 2020 yuebHOM
Tony Ha 3acemarrm Kadenpel MeTallTyprii H cTaHTapTH3AIIH

[Iporoxomor 3 09 2020r. Ne 1
3ae. kaheapoi S————"—"——  C.M. ['OnOBH3HHH

[Iporpanmia mepecMOTpeHa, 00CY A IeHa H 0T00peHa 1114 peamrsaiu B 2020 - 2021 yuebHOM
TOZLy Ha 3acefariH Kadeapsl MeTallIyprHi H CTaHIapTI3aN

[Iporoxomor 20 . N
3ap. kadeapoit C.M. I'onoeHsHHH

[Tporpanmia TepecMOTPEHa, 00CY A eHa H OmoGpeHa A peamsaiii B 2021 - 2022 yuebHoM
TOZLy Ha 3acefarrH Kadeaps MeTallIyprHi H CTaHIaPTI3AIN

[Iporokomor 205 p Newa
3ap. kadeapoit C.M. T ONOBH3HHH

[Iporpanmia TepecMOTpeHa, 00Cy A IeHa H 0T00peHa 1114 peanrsatiu B 2022 - 2023 yuebHOM
TOAY Ha sacefaHiH Kadenpel MeTanmypriH H cTaHTapTH3AITHH

[Iporoxomor 2000 T Now 5oy
3ap. kadeapoit C.M. I'onoBHsHHH

[Iporpanmia IepecMOTpeHa, 00CyAIeHa H 0T00peHa 1114 peanrsatiu B 2023 - 2024 yuebHOM
TOAY Ha 3acefaHud Kadenpbl MeTanmyprid H cTaHTapTH3aITHH

[Iporoxomor 20 S praNe T
3ap. kadeapoi C.M. I'onoeHsHHH




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

Henssmu  ocBoeHUs: AUCHUIUIMHBL «TeXHOJIOTuS MPOU3BOACTBA METAJUIOU3ICIIHID
SBIISIETCS  OOy4YeHHE CTYJCHTOB OCHOBaM  pAllMOHATBHOTO IOCTPOCHHMS H  aHamu3a
TEXHOJOTMYECKON TOCJIEeI0BAaTEIbHOCTH B3aUMOJCHCTBUS HMHCTPYMEHTAa M IUJIACTUYECKU
00pabaThI-BaeMOro Tema AJis MOTYYSHHS OTUMATbHBIX (DOPMBI U CBOWCTB ITOCIIETHETO.

3anayu JUCIUILTUHBI

— U3YYCHHE COBPEMEHHOTO COCTOSIHUS U HAMPABJICHUIA PAa3BUTHS TEOPHH, TEXHOJIOTHH U
000pyTI0BaHUSI OCHOBHBIX MPOIIECCOB 00Pa0OTKH METAJLIOB JIaBIICHUEM.

— ¢opMUpOBaHUE y CTYACHTOB OCHOB 3HAHUI O 3aKOHOMEpPHOCTsX mporeccoB OM/I:
IPOKATKe, BOJIOUEHUH, OCAJIKE, IPECCOBAHUH, INTAMIIOBKE U IPYTUX BUI0B 00pabOTKH;

— YCBOCHUE TUIOTE3, 3aKOHOB, Teopuit JUIS oTpezeeHus
HANPSDKEHHO-IEDOPMUPOBAHHOTO  COCTOSIHUS,  KHHEMAaTUYECKUX M DHEPrOCHUIIOBBIX
XapaKTepUCTHK, MPOTHO3MPOBAHUS pa3pylLIeHUs MeTaljia MpH IUlacTUYecKoil oOpaboTke,
yIpaBlieHUuE KaueCTBOM IMPOAYKIIHH, H3TOTOBIISIEMOH C UCIONIb30BaHuEeM mporeccoB OM/I;

— oOpeTeHue HaBBHIKOB M YMEHHS Ha OCHOBE 3TUX 3HAHWUU ONMUCHIBATh U aHAIU3HPOBATH
HANPSOKEHHO-IEOPMUPOBAHHOE COCTOSIHUE, KHHEMATHUECKUE M CUJIOBBIE XapaKTePU-CTHKHU B
Ppa3IMYHBIX TEXHOJIOTrHYecKux npoueccax OM/I.

2 MecTO0 AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBbl

Jucuunnuaa TexHonoruss Npou3BOACTBA METAUIOM3IENINN BXOJUT B BapUAaTUBHYIO
4acTh y4eOHOro Ij1aHa 00pa30BaTEIbHOM TPOrPaMMBbI.

JUis  u3ydeHWs  JAUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHUsA  (YMEHHs,  BIJIAQJCHUSA),
c(hOpMHUPOBAHHBIC B PE3YIIbTATE U3yUCHHS JUCITUTUINH/ IPAKTHK:

OcHOBBI 1e(hOpMAIIIOHHOTO HAHOCTPYKTYPHUPOBAHUS

OCHOBBI HAHOTEXHOJIOTUI

[ToaroToBKa K 3alIUTE U 3aIMTa BBITYCKHON KBaJTU(UKAIIMOHHON pabOoThI

[TonroroBka Kk caue ¥ caaya rocyJapCTBEHHOTO IK3aMEHa

IIponsBoacTBEeHHAs — IPEIIUILUIOMHAs IPAKTHKA

MarepuanoseneHnue

be3omacHOCTE XHU3HEACITEILHOCTH



3HaHus (YMEHUs, BIAJEHUs), MOIYYEHHbIE IPU U3YUYEHUH JaHHOM JUCUUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUITIINH/TIPAKTHK:

[ToaroToBKa K 3alUTe U 3aIMTa BBITYCKHON KBaTU(pHUKALIMOHHON paboThI

[Ipon3BoacTBEHHAs — IPEUILIOMHAs TPAKTHKA

IToaroToBka k caaue u caaya rocy JapCTBEHHOTO HK3aMeHa

TexHonorus riry06okoii nepepaboTKH METaIIOB

OCHOBBI HAHOTEXHOJIOTUI

3 KomnereHunu o0y4aouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHUSI

AMCUUIJIMHBI (MOYJIf1) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4YeHu sl

B pesynprate ocBoeHus aAMcUMIUIMHBL (Moayis) «TexHomorumss mpous3BOACTBA
MeTaJIJIOU3AETUID 00yUaroUuiics J0KeH 001aJaTh ey OIMMHI KOMIETCHIIUIMU:

CTpyKTypHBIii
3JEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUeHus

ITK-12 crtocoOHOCTBIO OCYIIECTBISITH BEIOOP MaTEPHUAIOB IS H3/ACTHIA PA3IMYHOTO Ha3HAYCHUS
C YYETOM JKCIUTyaTallMOHHBIX TPEOOBAHUI U OXPaHbI OKPYIKAIOLIECH CPe/IbI

3HaTh TEXHOJIOTHIO IIPOU3BOACTBA 3aTOTOBOK, COPTOBOIO, JIMCTOBOI'O IPOKaTa,
TpyO, JIEHTHI, METAIIOU3/IEIUI U3 IPOBOJIOKH;

Ymets aHAJM3UPOBATh TEXHOJIOTHUECKUE PEKUMBI U pabOTy OCHOB-HOTO U
BCIIOMOTaTeIbHOIO 000PY/I0BAHUS, OIPEACIATh «y3-KHE» MECTa,
ONTUMU3UPOBATH TEXHOJIOTHIO;

Bnagers CHOCOOHOCTBIO OCYIIECTBIISITH U KOPPEKTHPOBATH TEXHOJIOTH-YECKHE

IPOIIECCHl B METAJUTYPrHM U MaTepuaiooOpaboTke




4. CTpyKTypa, 00b¢éM N conep:KkaHne TUCHUILIMHBI (MOXYJIsA)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTABISIET 5 3a4eTHBIX enuHull 180 akaa. 4acoB, B TOM
JHCIIC:
— KOHTaKTHas padota — 16,4 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;
— BHeayutopHas — 4,4 akaj. 4acoB
— B hopMe IPaKTHUECKOH MOATOTOBKH — 2 aKaJl. 9acoB
— caMocTosITeNbHas pabora — 154,9 akaz. 4acos;
— MOJATrOTOBKA K DK3aMeHy — 8,7 akaJ. yaca

dopma aTTecTaluy - KypCOBOU MPOEKT, IK3aMEH

AynuTopHas
KOHTaKTHas paboTta
(B akaj. yacax)

dopma Tekymiero
Bug KOHTpPOJIA
CaMOCTOSITENTFHOM | yCIeBaeMOCTH U
pabotbl TIPOMEKYTOYHOMN
aTTecTaluu

Kox
KOMITETEHIUU

Pasnen/ rema
JIUCLUATUIAHBL

Kypc

nab. | mpaxr.
3aH. 3aH.

pabora cTyneHTa

Jlek.

CaMocrosTenbHas

1. BBogHas nexkums.

1.1 [lonsarue
TEXHOJIOTHYECKOT0

1/0,251
mporecca u omepauuud Bl 5 | 0,5
o0OpaboTke METaJUIOB
JaBJICHUEM.

CamocTos-
TEIBHOE U3YUCHUE
yueOHOH 1 Hay4qHO

JHUTEpaTy- PHI.

20 YCTHBIH OIIpoC [IK-12

Hroro no pazmeny 0,5 1/0,251| 20

2. OOmas  XapakTepHCTHKa
MIPOKATHOT'O MTPOHM3BOJICTBA

2.1 CopTaMeHT IPOKaTHBIX
W3IEni, 00J1acThb
MIPUMEHEHUsI U TpeOOBaHMs
K KayecTBy IPOKATHBIX
W3JeNuii; OCHOBHBIE
TexHosioruueckue  cxemsl| 5 | 0,5
COBPEMEHHOI'0 TPOKATHOTO
MPOU3BOJCTBA;  Ae(EKTHI
poKaTa M WX HPUYUHBL
TIPOU3BOTUTEIHHOCTh
MIPOKATHOTO

CamocTos-
TEIBHOE U3YUCHUE
yueOHOH U Hay4qHO

JUTEpaTy- PHI.

1/0,251

20 YCTHBIH OIIpOC [IK-12

Hroro mo paszaeny 0,5 1/0,25U| 20

3. CTpyKTypa MpOKATHBIX [IEXOB

3.1 Knaccudukarms
MIPOKATHBIX IEXOB,
pacmipezneneHue
TEXHOJIOTHYECKUX TTOTOKOB,

COCTaB OCHOBHOTO ul 5105 10,251
BCIIOMOTATENbHOTO
obopynoBaHus,
Kkaccudukanus
HPOKATHBIX CTAHOB.

20 AKP MK-12

Hroro no pasgeny 0,5 1/0,251( 20

4. IIpou3BOJCTBO HOIYNIPOLYKTa




4.1 Texuomorus
MPOM3BOJCTBA OJIOMOB U
cas0oB, obOmas  cxema,
pacder puTMa MPOKATKH U
MMOCTPOCHHE rpaduka
MPO-KaTKH.

0,5

1/0,251

20

CamocTos-
TEIBHOE U3YUCHUE
yueOHOH 1 Hay4qHO

JHUTEpaTy- PHI.

AKP

MK-12

HWroro no pazgeny

0,5

1/0,251

20

5. IlpousBoactBo
Ipokara

COPTOBOTO

5.1 Knaccudukanns
COPTOBBIX CTaHOB,
TEXHOJIOTHYECKUE  CXEMBI
MPOU3BOJACTBA  (PACOHHBIX
npodpuneir wu  npoduien
IIPOCTOH (HOPMBI, OIepanuy
OTACNKA W KOHTPOJA
Ka4ecTBa IPOIYKIIHH.

1/0,251

Kon-TponbHas
pabora

AKP

IK-12

52 ITpousBoacTBoO
JICTOBOTO mpokara:| 5
TEXHOJOTHS IIPOM3BOJICTBA
rOpsI-4eKaTaHOT o "
XOJIOZHOKATaHOTO
JINCTOBOTO Merasia,
KIaccu(UKalMs  CTaHOB,
COCTaB  OCHOBHOTO W
BCIIOMOT'a-TEIBHOTO
o0opyaoBaHus,
PEIKH-MA TPOKATKH.

pacuer

0,5

20

YCTHBIN OIIpoC

MK-12

Uroro no pazmeny

0,5

1/0,251

20

6. OOmas  xapaKTepuCTUKa
BO-JIOYMJILHOT'O TIPOU3BOJCTBA

6.1 CoprameHT
[IPOBOJIOYHBIX W3JIEHH,
oblacTe TpPHUMEHEHUs H
TpeOOBaHUS K KadyecTBY
TIPOBOJIOKH; OCHOBHBIE
TEXHOJIOTHUECKHE  CXEMBI
COBPE-MEHHOI'0

BOJIOYMJIBHOT'O

MIPOU3BOJCTBA;  AE(EKTHI
[IPOBOJIOKH, TPUYMHBI HUX
BO3-HUKHOBEHUS M IyTH
YCTpaHEHUsI.

0,5

1/0,251

20

IToaroros-ka k
NpaK-THYECKO-
MY3aHSs-THIO

AKP

[IK-12

Wroro no pazneny

0,5

1/0,251

20

7. Texuomorus JINCTOBOM

IITaAaMIIOBKH

7.1 Texuomoruueckue
CXEMBI ITAMIIOBKH,
PEXUMBI nedopmanun
MaTepUaioB,
COBEPLIEHCTBOBAHUE
TEXHOJIOTUH u
HWHTEHCUUKAIHA
MIPOM3BOJICTBA.

0,5

1/0,251

20

YCTHBIH OIIPOC

[IK-12

Uroro no pazmeny

0,5

1/0,251

20

8. MetusHoe IpOU3BOACTBO




8.1 CrpykTypa

BOJIOYHJIBHBIX LEXOB:
KI1accu(DUKAIHS
BOJIOYHJIBHBIX LIEXOB,
pacripesiesieHe 1/0.251
TEXHOJIOTMYECKUX IOTOKOB, 0,5 ’ 14,9 YCTHBIH OIIPOC IK-12
COCTaB OCHOBHOTO u
BCIIOMO-TaTEIILHOTO
00bopyI0BaHus,
KJaccuu-Kauus
BOJIOYHMJIbHBIX CTaHOB.
Hroro mo paszaeny 0,5 1/0,251] 14,9
Uroro 3a cemectp 4 421 |154,9 9K3aMEH,KI
KYPCOBOM IIPOEKT,
Htoro o auctmmmse 4 421 |154,9 P P TK-12

OK3aMCH




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

5 Obpa3zoBaTenbHble U HH)OPMALIMOHHBIE TEXHOJIOTUU

Jns  peanu3aldu  MPEAyCMOTPEHHBIX BHUJOB yueOHOM paboThl B KauecTBe
00pa30-BaTeIbHbIX TEXHOJOTMH B IpPENoJaBaHUM JUCHMIUIMHBI «TexXHONOorus mpou3BOJCTBA
METJI-JIOU3JIEINI» HCIONb3YIOTCS TpaAMLIMOHHAsT M MOJAYJIBHO - KOMIIETEHTHOCTHAs
texHosoruu. Ilepenaua HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUM M (OPMHPOBAHUE OCHOBHBIX
IPEACTABJIE-HUM 110 Kypcy «TexHoyoruss NpOU3BOACTBA METALUIOU3IEIUN» IPOUCXOIUT C
UCIIOJIb30BaHU-EM MYJIbTUMEIUHHOTO 000y 10BaHHU.

Jlekuu TPOXOAAT B TpaaAuUUMOHHOW (opme, B ¢dopMme JIeKUMH-KOHCYIbTalUNd |
npo-OJIEMHBIX JIeKIHMHA. TeopeTHdecKwii Marepwaid Ha MPOOJEMHBIX JICKIHUSAX SBISETCS
pe3yJbTa-TOM YCBOEHHUS MOJYYEHHOM MH(OpPMALUU MOCPEICTBOM IOCTAaHOBKU MPOOJIEMHOIO
BOIIPOCA M IOMCKA IyTeH ero pemeHusd. Ha jgexknmsax — KOHCYJIBTalMSIX HM3JI0KEHHE HOBOTO
MaTe-puaa COIPOBOXKAAETCS TOCTAHOBKOM BOIIPOCOB M JUCKYCCHEW B IIOMCKAaX OTBETOB Ha ATH
Bonpochl. llpu mnpoBeaeHMM NPAKTHUECKUX 3aHATHSAX HCHOJIb3YIOTCS paboTa B KOMaHJE.
Ca-mocTosTesnbHAsE paboTa CTUMYJUpPYET CTYIAEHTOB B Hpoliecce IMOATOTOBKH JOMAIIHUX
3a/1a-HUH, MpU PEIIEHUH 3a]a4 Ha MPAKTUYECKUX 3aHATHUSAX, MPU MOATOTOBKE K KOHTPOJIbHBIM
pa-60TaM U UTOTOBOM aTTeCTallUu.

[Ipy wW3ydyeHMM KaXIOTO pasjesa IUCHMIUIMHBI IPENyCMAaTPHUBACTCS H3JI0KEHUE
HE00X0IMMOI0 TEOPETHYECKOI0 MaTepuasia Ha Jekuusax. [losyuyeHHble TeopeTuyeckue 3HaHUs
MOJIKPEIUISIFOTCS HA MPaKTUYECKUX 3aHATHAX. CTYI€HTHI OBJIa1€BAIOT IPAKTUUECKUMHU HABBIKAMU
IpU BBHIMOJIHEHUM 33JaHUN B TaKOl CTelmeHW, KoTopas MO3BOJMIa Obl UM B JalibHEHmiem
IIPUMEHSTH 3TH HABBIKHA B CBOEH TPYIOBOM JEATEIBHOCTH.

1. TpaguuuoHHble 0Opa30BaTENbHBIE TEXHOJOTUH OPHUEHTHPYIOTCS Ha OpraHU3alMio
00pa30BaTeNIbHOTO  NIpOLecca, MPEANOJaramilyl0 NpsIMyH0 TPaHCISILMIO 3HAHUH  OT
IIpPEnoaa-BaTess K o0yyaromemycs (MpenMy11IeCTBEHHO Ha OCHOBE
00BSICHUTEIIbHO-UILTIOCTPATHBHBIX METOZOB 00yUeHHsI). Y4ueOHas IeATEIbHOCTh 00YYaroImerocs
HOCHT B TaKHX yCIJIOBUSX, KaK IPABUJIO, PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHIH C UCIIOJIb30BAHUEM TPAJAULIMOHHBIX TEXHOIOTHIA:

WudpopmanvoHHas JIeKUMs — TOCJIENOBAaTENbHOE  HW3JIOKEHME MaTepuaja B
JUCIUIUIM-HAPHOM JIOTHKE, OCYLIECTBIIIEMOE MPEUMYIIECTBEHHO BEpPOATbHBIMHU CpPEICTBAMU
(MOHOJIIOT IPENoIaBaTENs ).

Cemuunap — Oecema mpernonmaBareinss W oOydaromierocs, oOCyXIeHUE 3apaHee
HOJTrOTOB-JIEHHBIX COOOIIEHUI MO KaXJOMy BOINpOCY IUIaHAa 3aHATUSA C €AMHBIM Ul BCEX
NEPEYHEM PE-KOMEHTyeMOM 00s13aTENIbHOM U JOTIOTHUTEIbHON JINTEPATYPHI.

[IpakTndeckoe 3aHsATHE, MOCBAIICHHOE OCBOECHUIO KOHKPETHBIX YMEHHM M HABBIKOB I10
IIPENIOKEHHOMY QJITOPUTMY .

JlaGopaTopHas paboTa — opranu3aiys yueOHoi paboThl ¢ pealbHbBIMU MaTepUATIbHBIMU U
UHPOPMALMOHHBIMA OOBEKTaMH, SKCIIEPUMEHTAJbHAS paboTa C aHAJIOTOBBIMH MOICISIMHU
peabHbIX OOBEKTOB.

2. Texnonoruu npodbseMHOro o0y4eHHs — OpraHu3anus o0pa3zoBaTEIbLHOTO Ipoliecca,
KOTOpasl MpeArnoiaraeT MocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3[aHNE YUEOHBIX MPOOIeM-HbIX
CUTyaUui JUIsl CTAMYJIMPOBaHUS aKTUBHOM IT03HABATEIbHON 1€ATEIbHOCTH 00yYaroIie-rocs.

®opMbl yueOHBIX 3aHATHH C UCIIOIB30BAaHUEM TEXHOJIOIUI TPOOIEMHOI0 00yde-HHS:

[MpobnemHass JneKus — W3JIOKEHUE MaTepuaia, IPEANoJiarapiee IMOCTaHOBKY
npo-0JIEMHBIX M JAMCKYCCHOHHBIX BOIIPOCOB, OCBEIEHHE pa3IMYHBIX HAYYHBIX MOJXOMOB,
AaBTOP-CKME KOMMEHTApHH, CBSA3aHHBIE C Pa3JIWYHBIMM MOJEISIMHM UHTEPHPETALUA U3y4acMOro
Ma-Tepuaa.

Jlexums «BmBoem» (OWHApHAs JIGKIHS) — W3JIOXKEHHE MaTepuaia B Qopme
JIMAJIOTHYe-CKOro OOIEHUs JIByX IHpenojaBaTeiel (Hampumep, PEKOHCTPYKLUS Juayora
IpEJICTaBUTENIEH PA3IUUYHbBIX HAYUHBIX IIKOJI, «YUYEHOTO» U «IIPAKTHKA» U T.I1.).



[IpakTudeckoe 3aHsaTHE B (hOpME MPAKTUKyMa — OpraHHU3aIysl yaeOHOW paboThl, Ha-TIpaBlIeHHAS
Ha pellleHHne KOMIUIEKCHOW Yy4eOHO-TI03HABAaTeIbHON 3aJauu, TpeOyrome oT o0ydaromerocs
MPUMEHCHUS KaK HAYYHO-TCOPETHUSCKUX 3HAHUM, TaK ¥ TPAKTUICCKIX Ha-BHIKOB.

[IpakTuueckoe 3aHATHE HA OCHOBE Keic-meToga — oOOydeHHe B KOHTEKCTE
MOJIEIINPye-MOi CUTYAIHH, BOCTIPOM3BO/ISAIICH peasibHbIC YCIIOBUS HAyYHOM,
MIPOU3BOJICTBEHHOM, 00111e-CTBEHHOH esiTeNbHOCTH. OOy4daromuecs 10KHBI POAHATU3UPOBATh
CUTYyallnio, pa3o0paTh-csi B CYyTH MPOOJEM, MPEUIOKHUTh BO3MOXKHBIC PEIICHHUS W BBIOPATH
ayuymiee u3 Hux. Kelicel 0a3upyloTcs Ha peanbHOM (PAKTHYECKOM MaTepualie WU Ke
pHUOIIVKEHBI K peaTbHOU CH-TYaIlHH.

3. TexHomoruu MpPOEKTHOrO OOy4YEeHHS — OpraHU3aIus 00pa30BaTEIHLHOrO MpoIecca B
COOTBETCTBUHU C aJTOPUTMOM IO3TAITHOTO PEIICHHs MPOOJEMHONW 3aadil WU BBIMIOJTHCHHS
yaeOHOro  3amanus. [IpoexkT mpeamonaraeT  COBMECTHYIO  Y4eOHO-TIO3HABATENBHYIO
NEeSATeNIb-HOCTh  TPYNIBl  OOyYArOIIUXCs, HAMpPaBJIICHHYI0 Ha BBIPAOOTKY  KOHIICIIIUH,
YCTaHOBJICHHE LeJell u 3amad, (HOPMYIHMPOBKY OXHAAEMbIX pPE3yJIbTaTOB, OIMpeAeCHUE
MIPUHIIAIIOB ¥ METO-IUK PENICHHsI MOCTABICHHBIX 3a/ad, IIAHUPOBAHUE XOJ1a paOOThI, TIOUCK
JTOCTYIHBIX M ONTHMAIBHBIX PECYPCOB, MOATANHYIO PEAU3AlMIO TIaHa paboThI, MPE3ECHTAIIHIO
pe3yIbTaToOB pabOThI, HX OCMBICIICHHE H PEIIKCHIO.

OCHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCckuii MpPOEKT — CTPYKTypa HpubmmkeHa K QopmaTy HaydHOTO
UCCIIeI0-BaHUs (JI0Ka3aTEeNbCTBO AaKTYaJdbHOCTH TEMBI, OIpEJeJeHHEe HAy4yHOH MpoOiIeMBbl,
npenMera M 0O0BEKTa WCCIEAOBaHWsA, IEJeH W 3a/ad, METOAOB, MCTOYHHUKOB, BBIIBHKCHHC
TUIOTE3bI, 00001IeHIE PE3YIBTAaTOB, BBIBOABI, 0003HaYEHIE HOBBIX IPOOIIEM).

NudopmannoHHBId  TPOEKT — Yy4eOHO-TIO3HABATENbHAS JACSITEIBLHOCTE C  SIPKO
BBIPQXXEH-HOM  AIBPUCTUYECKON HAMpaBICHHOCThIO (MOMCK, OTOOp ¥ CHCTEMAaTHU3aIHs
UHPOPMALIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHHKOB IPOEKTA C ATOH MH(pOpMAIHEH,
ee aHau3 U 00001IeHre [Tl Tpe3eHTaluu 0oJiee MUPOKON ayAUTOPUN).

4.  HHpOpMAIMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelNbHBIE  TEXHOJOTHUH  —
opra-Hu3anus o0pa3zoBaTesIbHOTO MPoliecca, OCHOBAHHAS Ha MPUMEHEHUH CIeIIMaTu3UPOBAHHBIX
MPOTPaMMHBIX CPE M TEXHUUYECKUX CPEJICTB pabOThI ¢ MHPOpMAIUEH.

@®opmbl y4eOHBIX 3aHITHIA C HMCIONb30BAaHHEM HH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX
TEXHOJIOTHMA:

Jlexuus-Buzyanuszanuss — HW3JI0KEHUE COJIEP)KaHUSA COMPOBOXKIACTCS TMpe3eHTaluei
(meMoHCTpaIueil yaeOHbIX MaTepHaiOB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTIOCTPATUBHBIX, FpaUuecKux, ay Ino- U BUAEOMaTEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (opMe TMpe3eHTAlM — MPEACTABICHUE PE3yIbTaTOB
MPOEKT-HOM MJIM MCCIIE0BATEIbCKOM NEATEIbHOCTH C UCIOIB30BAHUEM CHEIHATN3UPOBAHHBIX
MPO-TPAMMHBIX CPE/I.

[TpakTiyeckue 3aHATHS MPOBOIATCS B (HhOpMe MPAKTUUYECKOW MOATOTOBKHU B YCIOBHUAX
BBITIOJTHEHHSI OOYyYaloONIUMUCS BUIOB paboT, CBS3aHHBIX C Oyaymiedl mnpodeccHoHaIbHOMI
NESTEIIbHOCThIO U HANpaBIEHHBIX Ha (OPMUPOBAHUE, 3aKPEIUICHHE, Pa3BUTHE MPAKTHUECKHUX

HABBIKOB U KOMIIETESHITNH MO MPpoQuiIr0 00pa3oBaTebHON TPOrPAMMBL.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHHe CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
IIpencraBneHo B IpuiI0oKeHUN 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAlMU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHe JUCITUIIIMHBI (MO1YJIs1)
a) OcHOBHas JIMTEpaTYypa:
1. emmryposa H. I'. Knaccudukanus kak MeTo] MOMCKa TEXHUYECKOTO



pemenusi. PacueT maBieHus metamia Ha MHCTpYMEHT B mporeccax OMJI [DnexTpoHHbIH pecypc]
: yueb6-Hoe nocobue / H. I'. [llemuryposa, C. A. JleBannosckuii, M. M. Jlordppaxmanosa ; MI'TY.
- Marnuroropck : MITY, 2013. - 1 onektpoH. onrt. auck. - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload7name=1171.pdf&show=dcatalogues/1/1121
209/1171.pdf&view=true. - MakpoOOBEKT.

2. Pymsanues M. M. OO6paboTka MeTaysIOB JaBJICHHEM M XapaKTEPUCTUKU KauyecTBa
MPOAYK-IIHU [ DIEKTPOHHBINA pecypc] : yuedbnoe nocodue / M. . Pymsunes, H. M. JlokoTyHuHa,
A. b. Momep ; MI'TY. - Maruutoropek : MI'TY, 2013. - 1 anextpon. ont. auck (CD-ROM). -
Pexum JoCTyma:
https://magtu.informsystema.ru/uploader/fileUpload7name=1394.pdf&show=dcatalogues/1/1123
849/1394.pdf&view=true. - MakpoOOBEKT.

0) lonostHUTEILHAS JINTEpaTypa:

3. JlorynoBa O. C. DKcriepTHbIE OIIEHKH M CHCTEMBI B METAJUTYPTUM YEPHBIX METAIIOB
[DnexTpoHHBI pecypce] : yuebHoe mocodue / O. C. Jlorynosa, E. A. Wneuna, 1. W. Marko. -
Marnutoropck : MI'TY, 2013. - 1 snekrpon. ont. guck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1059.pdf&show=dcatalogues/1/1119
418/1059.pdf&view=true. - MakpoOOBEKT.

B) MeToanyeckue yKazaHus:

1. Huxudopos b.A., Xaputonos B.A. KonbeB A.B. TexHOIOTHS BOJIOYEHUS POBOJIOKHU U
rtronieHus eHTsl [ Teker]. YueOHnoe mocobue. Marautoropck: MI'TVY, 1999

2. BosiounapHBIE CTaHbl CO CKOJIBKEHHEM Ul MPOM3BOACTBA CTAJIBbHOM IPOBOJIOKU
[Texcr] / B.JI.Kopones, JI.LE Kannaypos/ Yu. nocobue. MI'TY um I'.'1. HocoBa, MarauToropck,
2004

3. BonounnsHbIe CTaHbI A7l MPOU3BOACTBA CTaNbHOM npoBoioku [Tekcer] / B.Jl.Kopones,
N.U. Bokos, JI.E Kannaypos/ Yu. mocooue. MI'TY um I'.1. HocoBa, Maraurtoropck, 1999

4. Tepmuueckas oOpaOoTka mnpoBosioku [Tekct]. Yuebnoe mnocobue. MITY wum.
I"'"1.HocoBa, Maruauroropck, 2000

5. MeramioBenenue u Tepmuyeckas oopadbotka. Tepmunsl u onpeneneHus. CripaBOYHUK
[Texct]/ mox. pen A.H. Ememomuna / MI'TY um. Hocosa, Marauroropck, 2000

6. Konbe A.B., XapuronoB B.A., Begepuukoa H.M. Pacuer mapmipyra BosioueHUs.
Merto-auu. ykazad. — Marauroropck: MI'TY, 2000. 30 ¢

7. CasenbeB B.b., CasenbeBa P.H HccinenoBaHne OCHOBHBIX MapaMeTpoOB Ipolecca
npokatku [ Tekct]. MeTto.ykas. k 1a0. pad. Marauroropck: MI'TY, 2002.

8. MI3yueHne 0OCHOB NMPOKATHOTO MIPOU3BOJICTBA HA HA MpUMeEpPe 00’KUMHO-3arOTOBOYHOTO
crana [Tekct]. Merox. ykas. k mpakT. pad., Marauroropck: 2008



9. Metoap! pemienus onTuMu3amoHHbIx 3a1a4 ['ananosuy B.C., N'anmanosuu U.B. U3narenscTtBO
TioMeHCKUI WHAYCTpHANbHBIM yHuUBepcuTeT (ObIBIIMI TrOMEHCKHMH TOCyAapCTBEHHBIN
He(drerazoBeii  yHuBepcuteT) ISBN  978-5-9961-0861-9 Tonx 2014 Crpanuny 272
https://e.lanbook.com/book/64530?category=931

r) [Iporpammuoe o0ecnneuenue u UaTepHer-pecypcebi:

IIporpammHoe o6ecneyenne

Haumenosanue 10 Ne norosopa Cpox eiicTBUS TUTIEH3UHI
MS Windows K-171-09 ot 18.10.2009 GeccpouHo
7(benopernk)

MS Office

2007(Besoper) K-171-09 ot 18.10.2009 0eccpovyHO
STATISTICA Iy 16909 o1 16.11.2009 Gecepouno
v.6(benopenk)

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca Ccbuika
HaunonaneHas nHpopmanroHHo-aHanuTuaeckas(URL:
cucteMa — Poccuiickuii MHAEKC HaydyHOro nutupoBaHus|https://elibrary.ru/project risc.asp

Nudopmanmonnas cucrema - ExmHoe OKHO mocTyma K

URL: http://window.edu.ru/
UH()OPMAIIMOHHBIM pecypcam

®denepanbHOE FOCY,Z[&RCTB@HHOG 6IO,ZL)K6THO? URL: http://www1.fips.ru/
YUPEKACHUC (((DeﬂepaJ'II)HI)II/I HMHCTUTYT IIPOMBINIJICHHOU
Hanwmonanbuasa nHpopmannonHo-anasmtuyeckas|URL:

cucrteMa — Poccuiickuii HHAEKC HaydHOro nurupoBanus|https://elibrary.ru/project risc.asp

9 MaTepuajbHO-TeXHHUECKOEe o0ecneueHne JMCIUMINHbI (MOAYJIs)

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOe obecrieucHue JUCIUIIIIMHBI BKJIIFOYACT:



Jlexumonnast aytutopus (ayn.301)

MynbsTUMeAUIHHBIE CPEICTBA XPaHEHNUS, IEpeayy U IpeCTaBIeHU MH)OpMaIiu

Kommbrorepnsrii kiace (aya.303)

[Tepconanbuble komnbioTepsl ¢ naketoM MS Office, Bbixogom B IHTEpHET 1 ¢ JOCTYIIOM
B 2JICKTPOHHYO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCUTETA

AynuTopuM Ul CaMOCTOSATEJIbHOM paOOThl: KOMIBIOTEPHBIH Kiacc; YMTAIbHBIM 3ai
O6ubaoTeKku

[Tepconanbhble komnbioTepsl ¢ naketoM MS Office, Bbixogom B IHTEpHET 1 ¢ JOCTYIIOM
B 3JICKTPOHHYO MH()OPMAIIMOHHO-00pa30BaTeNbHY0 cpeny yHuBepcuTeTa (aya. 304)

AynuTtopust As TPYHIOBBIX U UHAWBUIYaJIbHBIX KOHCYJbTALUN, TEKYIETrO KOHTPOJIS U
MPOMEKYTOUHOM arTectanmi (aya.209)

1. IlepconanbHble kommbtoTepsl ¢ makerom MS Office, Beixogqom B MHTepHET M ¢
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO Cpe/ly YHUBEPCUTETA

2. [IpoexTop

[Tomemenne Ui  XpaHeHHsT ¥ IPOPHIAKTHYECKOTO OOCITYKMBaHUS  y4eOHOTO
obopynoBanus (aya.101a)

PeMOHTHBII HHCTpyMEHTapUi

CrecapHblil HHCTPYMEHT;

MynsTuMmMeETD;

[TassmbHUK

Crnenmanu3upoBaHHast Me0eITb, CTEIUTAXH JIJIsl XpaHSHUs1 y4eOHOTo 000py T0OBaHUS

Jlexuumonnast aytutopus (ayn.301)

MynbsTUMeAUIHHBIE CPeICTBA XPaHEHNUs, IEpeaayy U peCTaBIeHU MH()OpMaIu

Kommnbrorepnsiii kiace (aya.303)

[Tepconanbhble komnbioTepsl ¢ naketoM MS Office, Bbixogom B IHTEpHET 1 ¢ JOCTYIIOM
B 2JICKTPOHHYO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCUTETA

AynuTopuM Ul CaMOCTOSATENIbHOM paOOThl: KOMIBIOTEPHBIA Kiacc; YMTAIbHBIM 3ai
O6ubIMoTeKu

ITepconanbuble komnbioTepsl ¢ naketoM MS Office, Bbixogom B IHTEpHET 1 ¢ JOCTYIIOM
B 3JICKTPOHHYO MH()OPMAIIMOHHO-00pa30BaTeNbHY0 cpeny yHuBepcuTeTa (aya. 304)

AynuTtopust As TPyHIOBBIX U UHAWBUIYAJIbHBIX KOHCYJbTALUN, TEKYIETO KOHTPOJIS U
MIPOMEKYTOUYHOM arTectanuu (aya.209)

1. IlepconanbHble kommbtoTepsl ¢ makerom MS Office, Beixogqom B MHTepHeT U ¢
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CpE/Ty YHUBEPCHTETA

2. [IpoexTop

[Tomemenne Ui  XpaHeHHsT ¥ NPOPIIAKTHYECKOTO OOCITYKMBaHUS  y4eOHOTO
obopynoBanus (aya.101a)

PeMOHTHBIN HHCTpYMEHTapUi

CrecapHblil HHCTPYMEHT;

MynsTuMmeETp;

[TasnpHUK

Crenanu3upoBaHHast MeOelTb, CTEIUIAXKH ISl XpaHEeHUs1 yueOHOro 000py 10BaHUs



[Ipunoxenue 1

YueOHO-MeTOIHYECKOe 00ecTiedYeHHe CAaMOCTOSITeTbHOI padoThI CTYIEHTOB

Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta CTYACHTOB Ha TMPAKTUYCCKUX 3aHATHUAX
OCYHICCTBIIACTCA IIOJ KOHTPOJICM IIpernoaaBarCyida B BUAC PCHICHUA 3ada4 W BBIIIOJHCHUSA
ynpa)I(HeHI/Iﬁ, KOTOpPBIC  OIpCACIACT IIpeloAdaBaTeyib OIS  CTYACHTA. BHeay,I[I/ITOpHaH
CaMOCTOATCIIbHAA pa60Ta CTYACHTOB OCYHICCTBJIACTCA B BUAC UTCHUSA C npopa60T1<0171 MaTrcpuaia
U BBITTOJIHEHUS TOMAITHUX 3aJaHuM ¢ KOHCYJIbTAOUAMU IIPCIIOAaBaTCIIA.

NEPEYEHH BOITPOCOB JIJISI TIPOMEXKYTOYHOM ATTECTAIIUA

Ayoumopnas koumponvhas paboma Nel
Krnaccudukanus npoKaTHBIX IIEX0B
Ayoumophas konmponvhas paboma No2
TexHonorust Npou3BoICTBA OJIFOMOB U CJII00B
Ayoumophas koumpoavhas paboma Ne3
[Tpon3BOICTBO COPTOBOTO MTpPOKATA
Ayoumopras konmpoavhas paboma No4

CopTraMeHT MPOBOJOYHBIX H3JENHMM, 00JIaCTh NPUMEHEHHS] W TpeOOBaHUS K KauecTBY
IIPOBOJIOKH

Ilpumeput 3a0au no TIIM:

I. Ompenenute yMEHBIICHHWE TONIIMHBI IMHKA (0€3 ydera ero IMoTeph) IMPH BOJIOYCHUH

npoBosioku do=3,5 MM, ¢ ucXoaHOW TommuHOM 1uHKa 100 MKM, npu KodpduIUeHTE
BBITSDKKH Ha niepenene 4,2.



Omnpenenute yBeIMYeHHE CKOPOCTH JBIKEHHS TIPOBOJIOKU MPH BOJIOYEHHH € 5,5 MM a0 1,2
MM.

Ornpenenurte TOMMIMHY ITUHKA HA MPOBOJIOKE AuameTpoM 0,5 MM mpu TI0THOCTH 1uHKa 150
/™2,

Ompenenure BpeMsi HAXOXKICHUS MPOBOJIOKH auaMmeTpoM 3,0 MM B BOJIOKE TPH CTEIEHU
obOxatusi B Bosioke Q=25 %, cKkOpoCTH BoJIOUeHHUs 15 M/C ¥ OTHOIIEHUU AWHBI K CPEAHEH
BBICOTE ouara jedopMmaruu /dep=1/2.

Onpenenute yBelWMYEHUE AMUHBI odara aedopmanuu MpU YMEHBIICHHHM yria padouero
KOHyca BOJIOKH ¢ 14° o 12° nnsg mpoBosoku auametpom do=2,5 mm npu o0xatuu B Q=20 %.
Onpenenure AMaMeTp UIKMBA, HEOOXOAMMBIN ISl BBITSDKKH TMPOBOJOKH W3 TOCIEAHEH
BOJIOKH TIPM MOKPOM BOJIOUEHHH, €CIIM JUAMETP IIKHBA, BHITATHBAIOIIETO MPOBOJOKY M3
nepBoii Bostoku coctaBuil  D=100 MM, oTHOcUTenbHOE 0Oxatue Ha nepenene Q=75 %.
Omnpenenute W3MEHEHHE JMaMETpa HHUKOYyTJepomuctoi kartanku do=6,5 MM 1mpu
oTHOcUTenbHOM o0xatun Q=70 % (o0xkaTHe Ha OJTHOM BOJOYMILHOM CTaHE).

HaiinuTe ycunme BBITSDKKH COOTBETCTBYIOIIEE Hayally IDIACTUYECKON nedopmanuu
pacTspkeHus InuHApa pagumycoMm 5,0 MM compotuBieHuem 1500 MIla Beixoasimiero us
KaJuOpyoIIei 30HbI BOJIOKH.

HNEPEYEHHb TEM (3AJAHHUI) KYPCOBOI'O ITIPOEKTA

Tema kypcoBoro npoekra: TexHoaorusa nporecca U3roTOBICHHU. . .

I'oCT

Ha3nauenue (HaMeHOBaHKE) TPOBOJIOKH
IIpoBonoka cranbHas kaHaTHas. TY 7372 -79
[IpoBonoka cranbHast TaTYHUPOBAHHAS ISl OOPTOBBIX 26366 - 64
KOJIell LIUH
[IpoBonoka cranbHasi OUHKOBAHHAS 711 OpOHUPOBAHUS 1526 - 81
MIPOBOJIOB U Kabeneit
[IpoBosioka cranbHas OUMHKOBaHHAs AJI IUHUN CBSI3U 1668 - 73
[IpoBosioka cranpHas TyKeHHas KaOeapHas 3920 - 70
[TpoBomnoka craypHas Ty>KeHHas OaHJaKHAS 9124 - 85
[IpoBoiioka cTanbHas OUMHKOBaHHAs JJI CEPACYHUKOB 9850 - 72
[IpoBonoka crayibHas OUMHKOBAHHAS JISl TMHUN CBSI3U 15892 - 70
IIpoBonoka cranbHast KapHas 3875 - 83
ITpoBomnoka GepaHas 5437 - 85
[IpoBosioka uronbHas 5468 - 88
[IpoBonoka pemuzHas 9161 - 85
ITpoBomnoka cTayibHas NpY>KUHHASA TepMOOoOpaboTaHHas 1071 - 91
[IpoBosioka yriepoauctas npyKuHHas 9389 - 75
[TpoBosioka cranmbHas JUIsl IPYKUHHBIX 1aH0 11850 - 72
IIpoBosioka cranpHas JErMpOBaHHAs Py KUHHAS 14963 - 78
IIpoBonoka cranbHas CTpyHHas 15598 - 70
[IpoBonoka crasibHas ISl CPEACTB BHIUUCIUTEIHHOMN 16135-70

TCXHUKHU



19

20

21
22

23
24
25
26

27
28

29

30

31

32

[TpoBonoKa N3 HU3KOYTIIEPOAUCTON CTAIH IS %K/0 6727 - 80
KOHCTPYKLHI

[IpoBoJiOKa U3 yriepoauCcTON CTaau I apMUPOBAHUS 7348 - 81
NPEIHANPSDKEHHBIX /0 KOHCTPYKIMH

[IpoBosioka cranpHas crivneBas 3110-74
IIpoBonoka cranbHas yriaepoaucTas Juisk X0J0IHOM 5663 - 79
BBICAJIKU

IIpoBonoKa NOAIIMITHUKOBAS 4727 - 83
[IpoBosioka cranpHas cBapoOvHast 2246 - 70
[IpoBooka cranbHasi HU3KOYIJIEPOIUCTasl KaUeCTBEHHAs 792 - 67
[TpoBosnoka cTaibHasi HU3KOYTIIEPOAUCTast OOIIETo 3282 -74
Ha3HA4YEHUs

IIpoBonoka 13 yriepoaucToil KOHCTPYKIIMOHHOM CTalu 17305 - 71
[IpoBoJIOKa U3 BBICOKOJETUPOBAHHON U AKAPOCTONKON 18143 - 72
cTanu

[IpoBoJiOKa U3 CIIIABOB BBICOKOTO 3JIEKTPUYECKOTO 8803 - 89
CONPOTUBIICHUS TOHYANINIAs U HAUTOHYANIIass

[IpoBoiOKa U3 NPELM3NOHHBIX CIIABOB C BBICOKUM 127766.1 - 77
ANEKTPUYECKUM COIIPOTUBICHUEM

[IpoBoJiOKa U3 NPELM3NOHHBIX CIUIABOB C 33JJaHHBIM 14081 - 78
TeMIepaTypHBIM KOA(PPHUIIMEHTOM JIMHEHHOTO

pacumpeHus

[IpoBosoKa U3 NPEU3NOHHBIX CIUIABOB JUISl YIPYTHX

3JIEMEHTOB

METOAUYECKHUE YKA3ZAHUSA K KYPCOBOMY ITPOEKTY

CO/[EP’KAHUE KYPCOBOI'O IIPOEKTA

OcHOBHas 1iefIb HaNMCaHUs KYpPCOBOTO IMPOEKTa COCTOUT B TOM, YTOOBI 3aKpenuTbh U
yIIIyOUTh MPAKTUYECKHE HABBIKM YMEHUS TPOM3BOJUTH BHIOOP TEXHOJIOTUH W3TOTOBIICHHS IS
HPOM3BOJICTBA 3aJIaHHOT0 BU1a Mpoaykiuu (mpososioku o I'OCT).

TeMbl KypcOBOTO TMPOEKTa HAXOMATCS B KOHTEKCTE MOACTHPOBAHUS TEXHOJOTHUECKUX
IpPOIIECCOB M OOBEKTOB MPU NPOM3BOJACTBE M 00pabOTKE METAIOB M CIUIABOB C IIEJIBIO
MOBBIIIIEHUS UX KOHKYPEHTOCIIOCOOHOCTH M SKOHOMHUECKOH 3P (HEKTUBHOCTH UX PabOTHI U Ap.

KypcoBoil mpoeKT COCTOUT M3 pacyeTHO-MOSCHUTENbHON 3amucku Ha 30-35 crtp. U 3-x
JIMCTOB MPE3CHTAIUH.

Cooepotcanue nosicHUmenbHou 3anUCKu:

— ggeoenue;

— OCHOBHAs Yacmb (pacKkpvimue 80NPoca, Kacaroue2ocs membl),

— 6b1BOOVL,

— CNUCOK UCNONIb30BAHHBIX UCTNOYHUKOS.

Cooeporcanue epaguueckoii uacmu.

— 8APUAHMbL MEXHONOSUUECKUX CXEM U320MOBNIeHUS U30eNUs;

— Hauboee npoepecCcUHasi MeXHON02UYECKas CXeMa U320MOBNeHUs U30eNUs,

— pedrcumMos deghopmayuu u KarubposKu 8aiK08 (Mapuipym G010YeHUS).

CTPYKTYPA PACUETHO-IOSACHUTEJIbHOM 3AIIMCKH
K KYPCOBOMY IIPOEKTY



IlosicHuTenpHAss 3amMCKa K KypCOBOMY IIPOEKTY JOJDKHA COJEPKATh CIEAYIOIIHE
00s13aTeNIbHBIE AJIEMEHTBI U Pa3/IeIbl:

— 86edeHue;

— OCHOBHAS YACMb;

— CHUCOK UCNONb308AHHBIX UCOYHUKOS.

OCHOBHOM TEKCT pacYETHO-TIOSCHUTENBHOMN 3alIMCKH, BKJIIOYAIOLINI pa3Iebl:

1. 3aganue Ha mpoekTupoBanue. opMynupyercs TeMa IPOEKTa, Lelb IPOESKTUPOBAHUS U
TpeOOBaHUS K TOTOBOMY M3/IEJIHIO.

2. TexHonoruyeckas CXeMa H3TOTOBJICHMSI W3JEIHs, MEPEUNCISIIOTCS TEXHOJOTHYECKUE
olepalnu, KOTOpble HEOOXOJUMO OCYIIECTBUTD JAJIsl U3TOTOBJICHUS TaHHOTO M3/ETHSL.

3. 13 Bcex BO3MOKHBIX TEXHOJIOTHUECKUX CXEM BBIOMpaeTcs Hanboiee mporpecCHBHAs.

4. ®opmynupoBKa TpeOOBaHMI K HCXOTHOM 3arOTOBKE.

5. Pa3pa0oTka TEXHOJOTMYECKHX ONEpalUid IO TMOATOTOBKE HCXOIHOW 3aroTOBKH K
nedopManuu.

6. Pa3zpaboTka pexxuMoB Harpena.

7. IlpopaboTka TEXHOJIOTHYECKUX ONepalfii MO OTJENIKE TOTOBOTO U3JIENHUS.

BOITPOCHI VIS ITOAT'OTOBKH K 9K3AMEHY

[ToHsITHE TEXHOIOTMYECKOI0 MpoLecca U onepauuu B 00paboTKe METAIIOB JaBIECHUEM.
OO01mas xapakTepucTUKa MPOKATHOTO MTPOU3BOICTBA.

CopTaMeHT NPOKATHBIX U3JEIUM.

Ob6nacTts npuMeHeHus U TpeOOBaHUs K KAUECTBY MPOKATHBIX U3/ICIIHI.
OCHOBHBIE TEXHOJIOTHYECKUE CXEMbI COBPEMEHHOI'O IPOKATHOT'O MPOU3BOJICTBA.
JledekTsl mpokaTa U UX MPUUUHBI.

[Tpou3BOIUTENBHOCTH MPOKATHOTO 000PYIOBAHHUS.

CTpyKTypa NpOKaTHBIX LIEXOB.

Krnaccudukanus npoKaTHBIX [IEXOB.

10. Pactipenenenre TEXHOIOTUYECKUX ITOTOKOB.

11. CocTaB OCHOBHOT'O U BCTIOMOTaTEIbHOIO 000PYAOBaHUSL.

12. Knaccudukaiusi mpoKaTHBIX CTaHOB.

VXN B WD —

13. IIpou3BOACTBO MOTYIPOIYKTA.

14. TexHoMOTUs MPOU3BOACTBA OIIOMOB U CIISIOOB.

15. O6mas cxema. Pacder putma mpoKaTKy U TOCTpOeHUE TpaduKa MPOKaTKH.

16. Ilpon3BoAcTBO COPTOBOIO IIPOKATA.

17. Knaccudukanus COpTOBBIX CTaHOB.

18. TexHOMOTHYECKUE CXEMBI MPOU3BOJACTBA (DacOHHBIX Tpoduiaei U mpodunei mpocToi
(hopmBbI.

19. Onepanuu OTAENKN U KOHTPOJISI Ka4eCTBA IPOAYKIIHMH.

20. ITpou3BOCTBO JIUCTOBOTO MPOKATA.

21. TexHOJIOTHS MPOU3BOJICTBA TOPSUEKATAHOTO M XOJIOJHOKATAHOTO JIMCTOBOI'O METAaJLja.

22. Knaccudukanusi CTaHOB.

23. CocTaB OCHOBHOT'O U BCIIOMOTaTEeNILHOIO 000PYI0BAHUSI.

24. Pacuet pexxuMa MpoKaTKH.

25. O06mas XxapakTepUCTUKA BOJIOUYMIBHOTO ITPOU3BO/ICTBA.

26. CopTaMeHT NPOBOJIOYHBIX U3ETUN.

27. O6nacTh NPUMEHEHUS U TPEOOBAHUS K KAUECTBY IPOBOJIOKH.

28. OCHOBHBIE TEXHOJOTUYECKHE CXEMBI COBPEMEHHOT'O BOJIOYMIIBHOTO MPOU3BO/ICTBA.

29. ledpexTst mpoBoioKU. [IpuuuHBI MX BOSHUKHOBEHHS U ITyTH yCTPAHEHUS.

30. TexHOIOrHs TUCTOBOM IITAMIIOBKHU.

31. TeXHOTOTUYECKHE CXEMBI IIITAMIIOBKHU.



32. Pexxumebl neopmanuu MaTepHUaoB.
33. CoBeplIeHCTBOBAHUE TEXHOJIOTHH U HHTCHCU(HUKAIUS TPON3BOACTBA.

34. MeTtu3Hoe NpOU3BOACTBO.

35. CTpyKTypa BOJIOYHIIBHBIX LIEXOB.

36. Knmaccuduxarusi BOJTOYHITBHBIX IIEXOB.

37. PacupeneneHue TEXHOJOTHUECKUX TOTOKOB.

38. CocTtaB OCHOBHOI'O ¥ BCIIOMOI'aT€JILHOTO0 000PY10BaHMSL.
39. Knaccuduxaiiysi BOTOYMIBHBIX CTAHOB.

[Ipunoxxenue 2

OneHovHble cpeacrea AJid MpoBEACHUSA l'[pOMe)KyTO'-IHOﬁ arrecranumn

a) [Inanupyemble pe3ynbTaTbl 00y4eHHUS M OLICHOUHBIE CPEACTBA AJIS POBEACHUS

IIPOMEKYTOYHOM aTTECTALUU:

Crpykryp
HBIH

JIEMEHT
KOMIIETEH
187001

ILnanupyem
ble
pe3yabTaThl
o0yueHust

OueHo4yHbIE CpeCTBA

CIOCOOHOCTBIO OCYLIECTB/IATH BLIOOP MATEPHAIOB VISl M3/1eJIMil PA3JINYHOr0 HA3HAYEHHUS €
Y4Y€TOM IKCILIYATAHMOHHBIX TPeOOBAHMI M OXPaHbl OKpy:kawmei cpeant (ITK-12)

3HaTh

TEXHOJIOTHIO
IIPOU3BOJICTB
a 3ar0TOBOK,
COPTOBOIO,
JHCTOBOTO
IIpOKaTa,
TpyO, JICHTHI,
METaJION3e
JUH U3
IIPOBOJIOKH;

1.

[98)

0 %0 N o

[lonsiTHE TEXHOJOTMYECKOTO IMpollecca W ONepaluud B
00paboTKe METANIOB JaBJICHUEM.

OO01mmas xapakTepucTHKa MPOKATHOTO MTPOU3BOICTBA.
CopTaMeHT MPOKATHBIX MU3CIIHIA.

OO6nactp mpUMEHEHHsS U TPeOOBaHUS K KAaueCTBY IMPOKATHBIX
U3IEINH.

OCHOBHBIG TEXHOJIOTUYCCKUEC CXEMBbI COBpeMeHHOI‘O
MMPOKATHOTO TIPOU3BOJICTBA.

JledexThl mpokata U UX MPUYUHBI.

[Tpon3BOaAUTENHLHOCTH MPOKATHOTO 00OPYI0BAHMSI.

CTpyKTypa NpOKaTHBIX LIEXOB.

Kiaccudukanmsi mpokaTHBIX IEXOB.

10 Pacnpenenenue TeXHONOTHUECKUX TOTOKOB.
11. CocTaB OCHOBHOTO M BCIIOMOTATEILHOTO 000PY1I0BaHHUS.
12. Knaccuduxaiysi npokaTHBIX CTAHOB.




CTpykTyp

HbIil
3JIEMEHT
KOMIIETEH
18701

ILiianupyem
ble
pe3yJIbTaThI
o0y4eHust

OueHo4HBIE CpeICTBA

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.

34.
. CTpyKTypa BOJOUYMIIBHBIX LIEXOB.
36.
37.
38.

35

IIpon3BoCTBO MOTYIIPOAYKTA.

TexHom0THsS MPON3BOICTBA OIFOMOB U CIISI00B.

OO6mas cxema. PacueT purMa npokaTk U IOCTpOEHUE Tpaduka
MIPOKATKH.

ITpon3BOACTBO COPTOBOTO MPOKATA.

Knaccudukaiusi COpTOBBIX CTAHOB.

TexHonorMueckue cxeMpl IPOU3BOACTBA (PACOHHBIX MpoduIIei
1 ipoduieit mpocToit Gopmel.

Omnepanuu OTAEIKN U KOHTPOJIS KaueCTBa MPOIYKIHH.
[Tpou3BOICTBO JIMCTOBOTO MPOKATA.
TexHomnorus HPOM3BOJICTBA
XOJIOJTHOKATaHOI'O JIMCTOBOTO METaJlIa.
Knaccudukanus craHos.

CocTaB OCHOBHOTO U BCIIOMOTaTEIbHOTO 000pY10BAaHUSI.
Pacuer pexumMa npoKaTKH.

OO6m1as XxapakTepuCcTHKa BOJIOYHIIBHOTO MTPOU3BOICTRA.
CopTamMeHT NPOBOJIOYHBIX U3/IETHUI.

O6nacTh NpUMEHEHUs U TPEOOBaHUS K KAUECTBY ITPOBOJIOKH.
OCHOBHBIE ~ TEXHOJOTMYECKHE  CXEMbl  COBPEMEHHOTO
BOJIOUMJIBHOTO TTPOM3BO/ICTBA.

Hedextsl mpoBosoku. IIpuunHBl MX BO3HUKHOBEHMS M IIyTH
yCTpaHEHHUSI.

TexHonorus JIMCTOBOM IITAMITOBKHU.
TexHOJIOrHYEeCKHEe CXEMBI ITAMITOBKH.
Pexumsbl nedopmanun MaTepHasos.
CoBepIICHCTBOBAHUE  TEXHOJOTMH U
MIPOU3BOJICTBA.

MeTtu3Ho€e Mpor3BOACTBO.

ropsA4eKaTaHoro n

WHTCHCUPUKAIUS

Knaccudukanus BoJIOYMIBHBIX IIEXOB.
Pacnipenenenne TeXHOIOTHYECKHUX TOTOKOB.
CocTaB OCHOBHOTO U BCIIOMOTATEIbHOTO 000pY10BaHUSI.

Knaccudukanus

VYmeTh

aHAIM3UPOBa
Th
TEXHOJIOTHYe
CKHe
PEKUMBI U
paboty
OCHOBHOTO H
BCIIOMOTATEl
BHOTO
00opyIoBaH

9. OmpenenuTe yMEHBIICHWE TONIIMHB IUHKa (0e3 yueTra ero
MOTepb) TPHU BOJOYEHUH MPOBONOKK do=3,5 MM, ¢ HCXOIHOU
tonmuHoNW muHKAa 100 MKM, mpu Kod(pPUIMEHTE BBITSHKKH Ha
nepezene 4,2.

Omnpenenure yBeIMYEHHUE CKOPOCTH JBHKEHUS MPOBOJIOKU MpPH
BOJIOUCHHUH ¢ 5,5 MM 70 1,2 MM.

Onpenenurte TONIMMHY LIMHKA HA MPOBOJOKe auameTpom 0,5 Mm
TIpY TWIOTHOCTH IUHKA 150 r/Mm2.

Onpenenure BpeMs HaXO0KJICHUS MPOBOJIOKU auameTpom 3,0 MM B
BOJIOKE MpH CTerneHu oOxatus B Bosnoke Q=25 %, ckopocTu

10.

1.

12.




CTpykTyp

i ILiianupyem
3JIeMEeHT bte OueHo4HBIE CpeICTBA
commerer | PE3YABTATHI
o0y4eHust
M
us, BOJIOUEHHs 15 M/C M OTHOLICHWW AMHBI K CPEIHEH BBICOTE Ouara
OTIpENIeNSATh nedopmanuu l/dep=1/2.
«Y3KHE» 13. Onpenenure yBenW4YeHHE [UIMHBI oyara JedopManuu IMpu
MecTa, YMEHBIIIEHUU yTia pabouero koHyca BoJioku ¢ 14° mo 12° nmns
ONTUMHU3HPO npoBosIokH auameTrpoM do=2,5 MM nipu obxarun B Q=20 %.
BaTh 14. Onpenenute aMaMeTp MIKMBA, HEOOXOAMMBIM JUISL BBITSDKKH
TEXHOJIOTHIO; MIPOBOJIOKH U3 MOCJIETHEN BOJOKH MPU MOKPOM BOJIOUEHUH, €CIIU
JMaMeTp LIKUBA, BBITSATUBAIOIIETO MPOBOJIOKY U3 MEPBOIl BOJIOKU
cocraBun D=100 MM, oTHOCHUTENIBHOE OOXKaTHE Ha TEepejaelie
Q=75 %.
15. Onpenenure U3MEHEHHE OUAMETPa HUKOYIJIEPOJUCTON KaTaHKU
do=6,5 MM mpu otHocuTenbHOM oOkaTu Q=70 % (oOxatue Ha
OJIHOM BOJIOYMJILHOM CTaHe).
16. Haiizute  ycunue  BBITSDKKM — COOTBETCTBYIOIIEE — Hayaly
TUTACTHYECKON eOopMany pacTsHKEHUS IIITMHIpa paanycom 5,0
MM conpotuBienneMm 1500 MIla Beixozsmiero u3 kanuOpyromei
30HBI BOJIOKH.
17. Onpenenute U3MEHEHHE JuaMeTpa MpoBooku do=4 MM mpu
KoddunreHTe BEITSHKKA 1,2 (00KaThe B OHOM BOJIOKE).
18. Onpenenure KOHEUHBIN auaMeTp mnpoBojoku do=6,5 MM, mpu
KO3 HIMEeHTE BBITSDKKU: Ha IEPBOM Tiepenesne — 4,2, Ha BTOPOM —
5,4, Ha TpeTbeM — 5,6, Ha UeTBepTOM — 3,2.
19. Kakoe oTtHOcuTenbHOE 00kaTue (Q COOTBETCTBYET YAJIMHEHUIO
IIPOBOJIOKH B 7 pa3s.
20. Onpenenure MakCUMajbHOE YCHIIME, KOTOPOE MOKET Mepenarb
ouary aegopManuy BbIXOJAIIEE M3 IEpPBOH BOJOKU CEUYCHHE
MaTEHTUPOBAHHOW MPOBOJIOKHU M3 cTanu mapku 60, nuamerpom 2
MM. G°mar=900-420C+10d MIla, 0r=0,856% cuuras, dro
YIPOYHEHHUE IPOBOJIOKU IIPU BOJIOYEHHUH HE CYLIECTBEHHO.
21. IlepeBenute 17* 10° kre/m? B MI1a.
22. OmpenenuTe TONYYEHHYIO CTENEeHb JeQOpMaluu Y UIMHEHHS
NPOBOJIOKM Ha pa3pblB uepe3 OTHOCHUTENBHYIO JehopMalnio
MIEPBOTO U TPETHEr0 BUJA U ONPEECIUTE OTKIIOHEHHE B pacuere.
23. Belpa3ure OTHOCUTEIbHYIO Je(hopMalMio YyJUIMHEHHUs MEepBOTo
BUa Yepe3 K0d()(GUIUEHT BBITSKKY.
Bnanets | cnocoOHOCTB MNEPEYEHBb TEM (3AJJAHHI) KYPCOBOI'O ITIPOEKTA
10
OCYIIECTBIIAT Tema KypCOBOT'O MPOEKTA: Texnomnorus npoiecca
b U U3TOTOBJICHMUS. ..
KOPPEKTHPOB
aTh Ne I'oCT
texHosornue | m/m  Ha3HaueHuwe (HAaMMEHOBaHHUE) MPOBOJIOKH
CKHe 1 IIpoBonoka ctanbHas KaHaTHas. TY 7372 -79
EI:T):;E;;IFE 2 lIpoBosoka cTanbHas JJATYHUPOBAHHAs IS 26366 - 64
. OOPTOBBIX KOJIEIl IIUH
3 IIpoBonoka crajbHasi OIIMHKOBAHHAS JJISI 1526 - 81

MaTepuajioo




CTpykTyp

. ILnanupyem
HBIH Py
ble
3J1eMeHT OueHo4HbIe CpeacTBa
pe3yJabTaThl
KOMIIETEeH
o0y4eHust
M
OpaboTke OpOHMPOBaHUS MPOBOIOB U Kabeei

10
11
12
13

14
15
16

17
18

19

20

21
22

23
24
25

26

27

28

29

[IpoBosioka cranbHas OMHKOBaHHAS JJIs
JIMHUH CBSI3U
[IpoBosoka cranpHas TyKeHHas: KaOenbHasI

HpOBOHOKa CTaJIbHas JIY>KCHHAas 6aHI[a)KHa$I

[TpoBonoka cTanbHast OIMHKOBaHHAS [T
CEp/ICUHUKOB

[TpoBonoka cTanbHas OIMHKOBaHHAS [T
JIMHUHN CBA3U

IIpoBosoka cranbHasi KapaHas

[IpoBonoka GepaHast
[TpoBonoka uroabHas
IIpoBonoka pemMu3Has

[IpoBosioka cranbHas NpyKUHHASA
TepMooOpaboTaHHas
IIpoBomnoka yriepoaucras npy>KMHHas

[IpoBosoka cranbHas sl MPYKUHHBIX I1AH0

[TpoBosoka cTanpHas JernpoBaHHasI
Py KUHHAS
[IpoBosioka cranbHasi CTpyHHast

[IpoBosioka cranbHast 1715l CPENICTB
BBIYMCIIUTEIbHON TEXHUKHU

[IpoBosoKa U3 HU3KOYTJIEPOIUCTON CTAIH
JUTSE %K/0 KOHCTPYKITHIA

IIpoBosoka U3 yriiepoaucTon cranu Jjis
apMHUPOBaHUS MPEAHANPSKEHHBIX 3K/0
KOHCTPYKLUI

[IpoBosyioka cTanpHas criMLeBas

[IpoBosoka cranbHast yriiepoaucTast s
XO0JIOJHOM BBICAJKH
[IpoBoOKa MOJIIUITHUKOBAS

[IpoBosioka cranbHas cBapo4YHast

[IpoBosoka cranbHasi HU3KOYIJIEPOIUCTAs
KaueCTBEHHas

[IpoBosoka cranbHasi HU3KOYIJIEPOIUCTAs
00111ero Ha3HaYeHUA

IIpoBoiioka U3 yriaepoaucTou
KOHCTPYKIIMOHHOW CTAJIA

IIpoBoJIOKa U3 BBICOKOJIETUPOBAHHOU U
’KapOCTOMKOW CTAJIH

[IpoBosoka H3 crisIaBOB BEICOKOTO
3JIEKTPUYECKOTO CONPOTUBIIECHUS TOHYAMIIIAS

1668 - 73

3920 -70
9124 - 85
9850 - 72

15892 -70

3875 -83
5437 -85
5468 - 88
9161 - 85
1071 - 91

9389 -75
11850 - 72
14963 - 78

15598 - 70
16135 -70

6727 - 80

7348 - 81

3110-74
5663 - 79

4727 - 83
2246 -70
792 - 67

3282 -74

17305 - 71

18143 - 72

8803 - 89




CTpykTyp

HbIil
3JIEMEHT
KOMIIETEH
18701

ILiianupyem
ble
pe3yJIbTaThI
o0y4eHust

OueHo4HBIE CpeICTBA

W HauTOHYaMIasa

30 IIpoBonoka u3 NPELU3NOHHBIX CIUIABOB C 127766.1 - 77
BBICOKUM 3JIEKTPUYECKUM COIIPOTHBIIEHUEM
31 IIpoBonoka u3 NpeLU3UOHHBIX CIUIABOB C 14081 - 78

3aJIaHHBIM TeMIIEPATYPHBIM KO3(PPUITHSHTOM
JIMHEHHOT O PACILIUPEHUs

32 IIpoBoioKa U3 NPEUU3UOHHBIX CILUIABOB IS
YIOPYTUX 3JIEMEHTOB

METOANYECKHUE YKA3AHUSA K KYPCOBOMY ITPOEKTY

CONEP)KAHUE KYPCOBOI'O I[IPOEKTA

OcHoBHasl 1Ie7Th HANMCAHUS KYPCOBOTO MPOEKTa COCTOUT B TOM,
9TOOBI 3aKpenmuTh W YIIyOUTh MPAKTUYCCKHE HABBIKM YMEHUS
MIPOU3BOJUTH BHIOOP TEXHOJOTHMH HM3TOTOBJICHUS JUISl MPOHW3BOJCTBA
3aIaHHOTO BUIa poayKiuu (mpoBosioku mo ['OCT).

TemMbl  KypcOBOro  MpOEKTa  HAaxOJATCS B  KOHTEKCTE
MOJICIIUPOBAHUSI TEXHOJIOTUYECKUX IPOIECCOB M OOBEKTOB IIPHU
MIPOU3BOJICTBE U 0OPAOOTKE METAJIIOB U CIUIABOB C IEJTHIO TIOBBIIICHHS
WX KOHKYPEHTOCTIOCOOHOCTH M SKOHOMHUYECKOH 3(P(HEKTUBHOCTH HX
paboThI U Ap.

KypcoBoii TpoEeKT COCTOUT U3 PACUETHO-MTOSICHUTEIBHOM 3aITUCKU
Ha 30-35 cTp. 1 3-X JINCTOB NpPE3ECHTALUH.

Cooepoicanue noscHUmMeNbHOU 3aNUCKU:

— 8gedeHue;

—  OCHOBHasi yacme (PAcCKpvimue 60ONPOCA, KACAOWE20Cs
membl),

— 861600V,

— CHUCOK UCNONIL30BAHHBIX UCTNOYHUKOS.

Cooeporcanue epaghuueckoul wacmu:

— 8APUAHMbL MEXHOLOSUYECKUX CXeM U320MOBNIEeHUS U30eNUs,

—  Haubonee  NpOSPECCUBHAS ~ MEXHONO0SUHeCKds  cXxemad
U320MOGNEeHUA U30eNUs,

— pedicumos Oepopmayuu U KAIUOPOSKU BANKO8 (Mapuipym
B0JIOYEHUS).

CTPYKTYPA PACUETHO-IIOSICHUTEJIbHOM 3AITMCKH
K KYPCOBOMY IIPOEKTY

[losicHutenbHass 3amuMcka K KYpCOBOMY TMPOEKTY JOJIKHA
COJIepIKaTh CIEAYIoIINe 003aTeNbHBIC AIEMEHTHI U Pa3AeIbl:

— ggedenue;

— OCHOBHAS 4aCMb,

— CHUCOK UCNOJIb308AHHbBIX UCTOYHUKOS.

OcHOBHOI TEKCT pacyYeTHO-MOSICHUTEIBbHOMN 3aIIMCKH,
BKJIFOYAKOLIMNA Pa3/Ieiibl:

1. 3aganue Ha npoekTupoBaHue. PopMyIMpPyETCs TEMa NPOEKTA,




CTpykTyp

. Ilnanupyem
HbIil py
ble
3JIEMEHT OueHovHbIE CpeaCTBA

pe3yJabTaThl

KOMIIETEH
o0y4eHust
10008

1[eJ1b MPOEKTUPOBAHUS U TPEOOBAHUS K TOTOBOMY H3/IEIIHIO.
2. Texuomoruyeckas  cXe€Ma  H3TOTOBJICHUS  H3JENUs,
MEPEUNCIISIIOTCS. TEXHOJIOTMUECKHUE OIEpaliy, KOTOpble HEO0OXOIUMO
OCYIIECTBHUTD ISl U3TOTOBICHUS TaHHOTO U3/IETHSI.
3. U3 Bcex BO3MOMKHBIX TEXHOJOTMYECKHMX CXEM BBIOMpAETCs
HauboJee MporpeccuBHast.
4. ®opMynupoBKa TPeOOBAHUN K UCXOJHOU 3arOTOBKE.
5. Pa3paboTka TEXHOJOTHYECKHX OMepanuil Mo TMOATOTOBKE
HCXOJHOU 3ar0TOBKH K Jie(hopMalnu.
6. PazpaboTka pe>xuMOB Harpesa.
7. TlpopaboTka TEXHOJOTUYECKHX OMEpAlMi 10 OTIEIKE
TOTOBOTO WU3/ETIHSI.

6) [lopsanox npoBeeHHs MPOMEKYTOYHON aTTeCTallMu, IOKAa3aTeNId U KPUTEPUH OLIEHUBAHUS:

JUis opraHu3zauuu paboThl MpENoAaBaTeNs, YUTAIOLIEMY IAHHBIM Kypc HEOOXOIMMBbI
CJICYIOUINE METOAMYECKIE MaTepHAIIbL:

— pabouast mporpaMMa JUCLHUIUIMHBL, B KOTOPOM NpONUCAHBI LEJb U 3aJa4d U3Yy4dEeHUs
JTUCLUIUIMHBL, COJepKaHue U 00beM YUeOHBIX 3aHATHUH, MPEAYCMOTPEHHBIX pabounM yueOHBIM
mwianoMm (PVYII), mepeuens pekoMeHayeMoOl JIUTEpaTypbl U CpPEeACTBa 00yUYeHHUs, HEOOXOAUMbIC
JUIS U3y4EeHUs! TUCLUIUIMHBL,

— METOJMYECKUE yKa3aHHs /IS CTYICHTOB IO BBITOJHEHHUIO PA3IMUHBIX BUIOB YYeOHOU
JEeATEIbHOCTH, peyCcMOTpeHHbIX PYII;

— MaKeT KOHTPOJIbHO-U3MEPUTEIHHBIX MAaTEPHAJIOB;

B  mpouecce mpenojaBaHuMs =~ JUCHMIUIMHBI — TIPUMEHSIETCS  TPaJULMOHHAA U
MOJyJTbHO-KOMITETEHTHOCTHAS! TEXHOJIOTHH.

Jlexuuu npoBOASATCS Kak B TpaJAULMOHHON (Gopme, Tak U B (opMe JIEKIUNH-KOHCYIbTalluH,
TJIe TEOPETUYECKUH MaTepHai 3apaHee BBIIACTCS CTYACHTAM JUIsl CAMOCTOSTEIIEHOTO W3yYeHUs,
JUIs  TIOATOTOBKM BOINPOCOB JIEKTOPY, TakUM o00pa3oM, JEKIHMs MPOXOAUT MO THUILY
BOTIPOCHI-OTBETHI-HCKYCCHSL.

CamocrosTenbHas paboTa CTy/I€HTOB MOCTPOECHA TaKUM 00pa3oM, YTO B Mpolecce padoThl
CTYACHTHI 3aKPEIUISAIOT 3HAHHSI, TOJTYYSHHBIE B TIPOIIECCE TEOPETUIECKOTO 00YUEHUS, TEM CaMbIM
(dopmHpyIOT NpodeccuoHanbHbIe YMEHUS U HAaBbIKU. BhINonHeHNe KypcoBOro npoekra Tpedyer
OT CTyJCHTa aHaln3a NMpOOJEeMHON CHUTyaluu, BHIOOpA CPEICTB M METOJIOB €€ PEIICHHs, T.C.
CaMOCTOsITeNIbHAsT paboTa HE OrPAaHUYMBAETCS TOJBKO YCBOCHHEM TEOPETHUECKUX 3HAHWM, OHA
TaKke (HOPMHUPYET MPAKTUIECKHE YMEHHUS M HAaBBIKH, a TAaKXKE YMEHHUS HCCIEIOBATEIbCKON H
TBOPYECKOH J1€ATETLHOCTH.

B mpomecce wu3yueHHs AMCHUIUIMHBI OCYIIECTBISETCS TEKYIMIMA W TIEPHOAMYECKUIA
KOHTPOJIb 3a pe3yJbTaTaMU OCBOEGHHs yuyeOHOro kypca. Tekyluil KOHTpPOJb OCYIIECTBISETCS
HETIOCPEJICTBEHHO B MPOIIECCE YCBOCHMUSI, 3aKpETICHNs, 0000IICHNS U CHCTEMAaTHU3aIlluN 3HAHHH,
YMEHHUH, BIaJeHUs HAaBbIKAMH M MO3BOJSIET ONEPATHBHO JUATHOCTUPOBATH U KOPPEKTHUPOBATH,
COBEPIICHCTBOBATh 3HAHWS, yMEHUS M BIAJCHHE HABBIKAMH CTYICHTOB, OOECIICYMBACT
CTUMYJIMPOBAaHUE M MOTHBALMIO MX ACATEIbHOCTH HA KaXJAOM 3aHATHM. TeKyLUi KOHTpPOJIb
ocymiecTBIIsIeTCs B (hOpMe YCTHOTO orpoca (codece1oBaHus ).

[Tepuonuyeckuif KOHTpPOJIb, LENb KOTOPOro oOOOIIeHHWe W CHUCTeMaTh3alusl 3HaHUM,
npoBepka 3()(HEKTUBHOCTH YCBOSHHS CTYACHTAMH ONPEACICHHOTO, JIOTHYECKH 3aBEpPIICHHOTO




cofiep’kaHMsd y4eOHOTO MaTepuana OCyLIeCTBIseTcs B (hopme 3ammThl KOHTPOJBHBIX palorT,
KypCOBOT'O IIPOEKTA.

Jns opranuzanuu paboThl IpENoAaBaTesis, YUTAIOIMIEMY JaHHBIA Kypc HEOOXOAMMBI
CJIeYIOLINE METOANYECKIE MaTepHalbl:

— pabouast mporpamMma JUCIUIUIMHBL, B KOTOPOM MpONHMCaHbl LEdb W 3a/audl H3y4EeHHUS
JTUCLUIUIMHBL, COJepkKaHue U 00beM YUeOHBIX 3aHATUH, MPEAyCMOTPEHHBIX pabouuM yueOHBIM
wianoM (PYII), mepeueHs pekoMeHIyeMON JTUTEpAaTyphl M CPEACTBa O0YUYCHHUs, HEOOXOAUMBIC
JUISL U3y4YEHUs! TUCLUIUIMHBL,

— METOAMYECKHE YKazaHUs /sl OOYyYarollerocsi IO BBIMOJHEHUIO Pa3IMYHBIX BHUIOB
yueOHOI e TenbHOCTH, TpeaycMOoTpeHHbIX PYII;

— IaKeT KOHTPOJIbHO-U3MEPUTENIbHBIX MaTEPHAJIOB;

B  mpouecce mpenojaBaHuMs =~ JUCHMIUIMHBI — TIPUMEHSIETCS  TPAJULMOHHAA U
MO/1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlexuuu npoBOASTCS Kak B TpaJAULMOHHON (Gopme, Tak U B (opMe JIEKIMNH-KOHCYIbTalluH,
I7Ie TEOPETHUECKUH MaTepuan 3apaHee BBIJACTCS 0O0ydaromemycsi sl CaMOCTOSTEIbHOIO
U3y4YeHUs], JUIs TOATOTOBKU BOINPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKLUSA MPOXOAUT MO THUILY
BOIPOCHI-OTBETHI-TUCKYCCHSI.

CamocrosTrenbHas paboTa 00ydaroLerocst MOCTPOEHa TakuM 00pa3oM, 4TO B Ipolecce
paboThI 00yUarommecs 3aKpeIuUIIIOT 3HAHUS, ITOTyYEHHBIE B TPOIIECCE TEOPETHUECKOTO 00YICHUS,
TEM caMbIM (GOPMHUPYIOT Npo(ecCHOHANbHbIE YMEHUS M HaBBIKU. BBINOIHEHHE KypCOBOTO
IpoekTa TpedyeT oT 00y4darolierocs aHajanu3a NpodJeMHON CUTyalluu, BbIOOpa CPECTB U METO/I0B
ee peleHus, T.e. CaMOCTOsTeIbHass padoTa HE OrpPaHUYMBAETCS TOJBKO YCBOEHHEM
TEOPETUYECKUX 3HAHWH, OHA TarKke (OPMHUPYET NMPAKTHUECKHE YMEHHS M HABBIKH, a TaKXKe
YMEHHUS UCCIIeI0BaTEIbCKONW U TBOPUECKON EATEIIbHOCTH.

B npouecce u3zyudeHHs AUCUUIUIMHBI OCYIIECTBIIAETCS TEKYIIMU W MNEPUOIAHYECKUN
KOHTPOJIb 3a pe3yJbTaTaMU OCBOEHUs yueOHOro Kypca. Tekyluil KOHTPOJb OCYLIECTBISAETCA
HETOCPEJCTBEHHO B MPOIIECCe YCBOCHHUS, 3aKpeTyIeHns, 0000IIeHNs U CUCTEMAaTU3allul 3HAHHH,
YMEHUH, BIaJCHUs HABBIKAMHM M MO3BOJISIET ONEPATHUBHO JUATHOCTUPOBATH U KOPPEKTHUPOBATH,
COBEpPILICHCTBOBATh 3HAHUS, YMEHUS W BIIAJICHWE HaBbIKaMH OOy4Yaromerocsi, oOecreyuBaeT
CTUMYJIUPOBAaHHE M MOTHBALMIO MX ACATENBHOCTH HA KaXJAOM 3aHATHH. TEeKyIUil KOHTpPOJIb
ocyIiecTBIseTCs B (hOpMe YCTHOTO orpoca (codece1oBaHus ).

[Tepnonnueckuii KOHTPOJIb, IEJIb KOTOPOro OOOOIICHHE W CHUCTeMAaTH3allds 3HAHHM,
npoBepka 3 (HEKTUBHOCTH YCBOCHHS 00YYaIOIIUMCS ONPEICICHHOT0, JIOTHYECKH 3aBEPIIEHHOTO
coJepkKaHus y4yeOHOro MmaTepuaja OCYLIECTBISETCS B (OPME 3aLIUThl KOHTPOJBHBIX padoT,
KypPCOBOT'O IIPOEKTA.

WTOroBeIif KOHTPOJb MO AUCLUIUIMHE OCYIIECTBISAETCS B (OpME HK3aMeHa M 3allUThI
KypPCOBOT'O IIPOEKTA.

OneHouYHBIE CpPEACTBA JJS TEKYHIETO KOHTPOJS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallly 110 UTOTaM OCBOEHUS AUCLUIUINHBIL:

KoHtposbHas pabdora.

[TpuHIMIIBI pa3paOOTKHU TEXHOJIOTHYECKUX PEKUMOB MPOIIECCOB AepopMalui. DHEPro- U
pecypcocbepexxenue B nporeccax OM/]. Biusaue napaMeTpoB MiacTUueckoi nedopmanuy Ha
KayecTBO METaUIONPOAYKLIUU. PanmoHanbHble CXeMbl TEXHOJIOTMUECKHUX MPOIECCOB. Pexumbl
ropssueit OM/1. Pexxumsl xononnoit OM/I.

Kypcogas pabora.

Tema: OrmpeneneHue MeEXaHHYECKHX CBOWCTB MeETayla METOJAOM HCHBITAaHUS Ha
pacTshKEHHUE.

Kaxnpiii oOyvarommiicss Mmoy4aeT WHIUBUAYaIbHOE 3a/laHue, KOTOPOE BBHITIONHSET C
nomoibio IBM ¢ mocneayromiei 3ammTol KypcoBoil paboTHl.




[TpomexyTouHas arrectauus no aucuumianHe «Teopus OMJl» BKIIIOUaeT TeopeTHyecKue
BOMPOCHI, MTO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHs 00yYaIOIIUMUCS 3HAHUM, U IPAKTHUECKHE
3aJJaHus, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHUH M BIIQJCHUH, IPOBOAUTCS B hopme
9K3aMeHa U B (hopMe BHITIOTHEHHSI U 3aIIUThl KYPCOBOM pabOTHI.

DK3aMeH M0 JaHHOHM TUCIMIUIMHE MPOBOJUTCS B YCTHOW (hopMe MO IK3aMEHAIMOHHBIM
ouneram, KaKIbld M3 KOTOPHIX BKIIOYAET 2 TEOPETHYECKHX BOIMPOCAa M OJHO IMPAKTUYECKOE
3a/laHue.

IToxa3aTenn U KpUTepHH OLEHMBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 6ammoB) — 00ydJarommicsi IEMOHCTPUPYET BBHICOKAN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHCTEMaTH4ecKoe M TIyOoKoe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBITIOJNHSACT IMPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSMH, YMEHHUSIMH, TPUMEHSET UX B CUTYaIlUsIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOydJarouuics IeMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYIHEHUS NIPU AaHATTUTHUECKUX OIEpalUsX, IepeHoce
3HAaHWUW U YMEHUU Ha HOBbIE, HECTAaHAAPTHBIC CUTYaIUH.

— Ha OICHKY <«YAOBJIETBOPUTEJbHO» (3 Oamra) — oOydJaromuics JIEeMOHCTPHPYET
MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0/l KOHTPOJBHBIX MEpPONPUATHIN
JOTTYCKAIOTCS OIIMOKU, TPOSBISETCS OTCYTCTBHUE OTACIbHBIX 3HAHWUW, YMEHUW, HaBBIKOB,
00y4JaroIIMNACS HCIBITHIBAET 3HAYUTENbHBIC 3aTPYIHEHHs] TpPU ONEPUPOBAHMM 3HAHUSIMHU U
YMEHUSMH MPHU UX TIEPEHOCE HAa HOBBIE CUTYAIIUU.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6aia) — o0ydaromuiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOTO MaTepuaia, JOMyCKaeT CYIICCTBEHHBIEC OIMMOKH, HE MOXET
MOKa3aTh UHTEIVICKTYalIbHbIe HABBIKU PELICHHS MPOCTHIX 33/1a4.

— Ha OIICHKY «HEeY/AOBJIETBOPHUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEACHHS M O0OBsACHEHUS WHPOpMAIMU, HE MOXKET IMOKa3aTh
WHTEIJICKTYalTbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



