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Paznes 1. OBIIIAS XAPAKTEPUCTUKA MOAVYJISA «OBIMEMHXEHEPHBIE
OCHOBBI ITPOU3BOJACTBA METAJIJIOB»

1.1. AHHOTAUMSI COIEPKAHUS MOTYJIA

Monyne «OOuienHKeHEepHbIE OCHOBBI MPOU3BOJCTBA METAJUIOB» BXOAHUT B CHUCTEMY
MoJyJiel, 00pa3oBaTeIbHOM MpOorpaMMbl MeTamryprusi, ypoBeHb MOJTOTOBKH — OakallaBpHar.
[Ipencrasisier coboil 3aBEpIICHHYIO M0 COACPKAHUIO, METOIMUYECKOMY 00€CIIeYeHHIO YUeOHYIO
CIVHMILY, OPUCHTUPOBAHHYID Ha (OPMHUPOBAHWUE IEJIOCTHOM TPYMIBl KOMIIETCHIIUH,
OTHOCSIIIMXCS K OOLIEMHKEHEPHBIM OCHOBAM MPOU3BOCTBA METAJIIIOB.

Monyne M.1.17. «OOmienHXeHepHble OCHOBBI MPOW3BOJCTBA METAJUIOB» BKIIOYCH B
00L1yI0 YacTh yueOHOro IlaHa B KaueCTBE AUCIMILTUHBI 110 BBIOOPY cTyaeHTa. COCTOUT U3 TPEX
TUCIUIUIMH: Metponorus, cranfaptuszanus W ceprudukamus, (1.17.1.), Meramnyprus u
TEXHOJIOruH TpoueccoB cBapku (1.17.2.), [TonroroBka MUHEPaIbHOTO U TEXHOTEHHOTO CBHIPBS K
maske (1.17.3.)

Mopaynp  3aKjlagplBa€T OCHOBHBIE IMOHATHS O METPOJIOTHM, CTaHAApTU3aLUH,
MOJATBEP)KIICHUU COOTBETCTBHS W CHCTEMax MeEHeKMeHTa kadectBa. Ocoboe BHUMaHUE
yAENSeTCS METPOJIOTUYECKOMY KOHTPOIIO METALUTyprU4ecKoro Oo0OpydOBaHUS, YMEHUSIM
MPOU3BOJUTH H3MEPEHHS OCHOBHBIX DJIEKTPUUYECKUX BEJIUYHMH, 3HAHUIO TEPMHUHOJIOTHH U
CUMBOJIMKH, 3HAHUN TNPUHIMIOB ACWCTBUS, KOHCTPYKIIMM, CBOMCTB, oOnacTeil MpUMEHEHUS
OCHOBHBIX  JJICKTPOTEXHUYECKUX UM  DIJIEKTPOHHBIX  YCTPOMCTB, 3JIEKTPOU3MEPUTEIHHBIX
npuOopoB. 3HAYUTENHHOE BHHMMAaHUE yJensercs (QOPMHUPOBAHUIO Yy CTYIEGHTOB 3HAHUUN
ANEKTPOTEXHUYECKUX 3aKOHOB, METOIOB aHAJIN3a DJIEKTPUUECKUX U MarHUTHBIX IETEH.

1.2. CtpykTypa M 00beM MOIYJIst

O6nbemM quCHMILIMH . .
Ne . MOJTYJISt 1 BCero ®opMa UTOTrOBOI MPOMEKYTOUHOM
/o €peYCHDb JUCHUIIJINH MOAYJISA MOJIYJI5l B 32a4eTHBIX aTTeCTAaluM 110 JUCHUIIJIMHAM
eIMHHUIAX U 9acax MOAYJid U B IEJIOM 110 MOAYJ/TI0
1 Mertponorus, CTaHIapTU3ALMS 1 3/108 3a4er
" | cepTuduKanys
2 Mertainyprust 1 TEXHOJIOTHS 2/72 3a4er
" | mpoleccoB CBapKHU
3 [ToaroroBka MUHEPAIBHOTO U 3/108 9K3aMEH
" | TEXHOTE€HHOTO ChIPbS K IIaBKE

HNTOI'O no moxymto: 8/288 HE TIPEYCMOTPEHO

1.3. loc/ienoBaTeILHOCTH OCBOCHHMS MO/YJIsI B 00pa30BaTe/IbHOM MporpamMmme

IIpepexBU3UTBI MOLYJIA OCHOBBI MH)KEHEPHBIX 3HAHUI
ITocTpeKBU3UTHI M KOPPEKBU3UTHI OcHoBBI MeTAILITYprun, Metamnyprudeckue
MOLyJIsl TEXHOJIOTUHI

1.4. PacnpenejieHre KOMIeTeHUMIi 10 AMCHUIIMHAM MOIYJI, IVIAHUPYeMble
pe3yabTarhbl 00y4eHHusl (MHAMKATOPBI) 110 MOAYJII0

W3ydyenne paucuuMmiauH MoOAyas mpeaycMarpuBaeT  (GOpPMUPOBAHUE KOMIETEHIIMH
MOCPEJICTBOM TOCIIEIOBATEIILHOTO OCBOCHUS PE3YJIbTaTOB OOyUeHHsI Ha ONpPEICICHHOM YPOBHE
CIIOKHOCTH COZICP KAHHUS.

Pesynbrarel 00y4eHHs MO AMCHUUIUIMHE — 3TO KOHKPETHbIE 3HAHUS, YMEHUS, OMBIT U



JIpyrue pe3yabTarhl (coaepikKaTelbHble KOMIIOHEHTHl KOMIIETEHLUH), KOTOPBIX IJIaHUPYETCs

JOCTHYb Ha

JTamne
MPOAEMOHCTPUPOBAHBI

U3Y4YEeHUS

JUCHUITIIMHBI

O6yLIaIOH_[I/IMI/ICSI n OLICHCHBI

MOIYNIsi M KOTOpble JOJDKHBI  OymayT

IIpernogaBaTejicM 1o

MH/INKAaTOpaM/U3MEPIEMbIM KPUTEPHSIM, BKIIOUCHHBIM B (DOPMYITHUPOBKY PE3yIbTATOB OOYUEHUSI.
WNuaukatop — 3TO mpu3HaK / CUrHAN/ MapKep, KOTOPbIH MOKa3bIBAaeT, HA KaKOM YpOBHE

0o0y4aroIuiicss JOJDKEH OCBOMTb PE3YJIbTaThl

06yquH51 U UX MOpCAbABICHUC TOJIKHO

MOJATBEPANUTD (DAKT OCBOCHHUSI MPEAMETHOTO CO/IePKaHUs JaHHON JUCLIUILIHHBIL.
NHnukaTopsl yuUMTHIBAIOTCS TPU BBIOOPE W COCTaBICHUM 33JlaHUM  KOHTPOJIBHO-
OLICHOYHBIX MEPONPHUATHIA (OICHOUHBIX CPEJICTB) TEKYIIEH U MPOMEKYTOUHON aTTeCTaIlHH.

BBIIIJIABKE UyTyHA B
JIOMEHHBIX Tedax

Ilepeuennb
Kox u HammeHOBaHue Ilnanupyembie pe3yjbTaTbl 00y4eHH s
AUCHMILINH
KOMIIeTeHLIUH (MHAMKATOPHI)
MOYJIsl
1 2 3

Mertpoiorus, IIK-8. Criocoben ompenenars | 3HaTh:
CTaHaapTU3alus 1 OpraHU3allMOHHBIC U PO4 ocHoBHbIE TpyIIIbl U KJIIACChl COBPEMEHHBIX
ceptudukanys TEXHUYECKHUE MEPHI T10 MaTepUAJIOB, UX CBOMCTBA M 00JACTH MPUMCHEHUS,

MIPUHIIAIIBL BEIOODA.

YMmeTnb:

PO7 onpenensars Gpuznyeckue U MEXaHUICCKUC
CBOICTBa MaTEPUAIIOB IPH PA3INIHBIX BUIAX
HCITBITAHUH.

Baagern:

PO4 BinaneTs HaBBIKOM 0000IIEHUSA U
MIPEIOCTABICHHS PE3YIHTATOB COMOIOTHIECKOTO
WCCJICJIOBAHUS B HAYYHOM OT4ETE.

[1K-12. CniocobeH K
OpraHm3aIiy porecca

OM/I 1BETHBIX METAJIOB 1

CIIJIaBOB

3HaTh:

PO3 ocHOBBI METPOJOTUHU, METOBI U CPEACTBA
n3MepeHst (PU3NUeCKUX BETMINH, PABOBHIE
OCHOBBI U CUCTEMBI CTaHIAPTU3AINH U
cepTU(UKALINY.

YMeTh:

PO3 npumeHsTh TEOpETHUECKHE 3HAHUS O
MIPOU3BOJICTBE VIS PEIICHUS TIPAKTHIECKUX 3a/1a4.
Baagern:

PO3 Bragers MeTOgaMuU aHaANIM3a HAMIPSYKEHHOTO U
Je(hOPMUPOBAHHOT'O COCTOSIHUN MaTEPUAJIOB,
MIPUHIIATIAMH BBIOOpa MaTEpHUaoOB IS JIIEMEHTOB
KOHCTPYKITUI 1 000pyTOBaHMSL.

I1K-14 CniocobeH k
COBEPIICHCTBOBAHHIO
MPOU3BOJICTBEHHBIX
HPOIIECCOB B JINTEHHOM
MIPOM3BOJICTBE

3HaTh:

PO4 coBpemeHHBIC METOBI M TIPUHITUATIBI
yIpaBJiIeHUS Ka4eCTBOM MPOAYKIIMU Ha BCEX
CTaaHAX €€ )KM3HEHHOIO IHKIIa.

YMmeTn:

POS ucnonb3oBate CTaHAAPTHI U APYTHE
HOPMAaTHUBHBIE JOKYMEHTBI IIPU OLICHKE, KOHTPOJIE
KavecTBa M CePTUPUKAINH TTPOTYyKITHH.
Baagern:

PO4 MeToaukoM OIIEHKH KauecTBa
METaJUTyPTHUECKOTO CHIPhSL.

Meramtyprus u
TEXHOJIOT s
IIPOLIECCOB CBApKH

TIK-10. Criocoben
OTIpEe/IETIATh
OpraHU3aIMOHHbIE U
TCXHUYCCKHUC Mepm JJIA
BBIIIJIABKU CTAJIU B

3HaTh:

PO6 ocHOBHBIE 3aKOHOMEPHOCTH MIPOLIECCOB
reHepalyuy U NEPEHOCca TEIUIOTHI, IBUKEHHS
YKUJKOCTH ¥ Ta30B MPUMEHUTENBHO K
TEXHOJIOTHYECKHUM arperaraM 4epHoil ¥ IBETHOU




KOHBepTepe

MeTaJUTypIUu.
Ymern:

PO6 paccunThiBaTh U aHATU3UPOBATH OCHOBHEIC
(U3MKO-XMUMHUYECKHUE MTapaMeTphl BeICHHS TUIaBKU B
CTaJIeIJIaBUJIbHBIX arperarax.

Baapern:

PO5 ob6nananne HaBbikamMu paboTHI HA
OTEYECTBEHHOM U 3apyO0e:KHOM 000PYAOBaHUH IS
BEJICHUS IUIABKH B CTAJICIUIABUIBHBIX arperarax.

IIK-11. Criocoben
OCYIIIECTBIICHUIO
TEXHOJOTHYESCKIX
MepOTpUATHI 00pabOTKH
METaJIOB JIAaBJICHUCM

3HaTh:

PO7 ocHOBHBIE HaNpaBJICHHSI U IyTH TOBBILICHHUS
Ka4yecTBa M SKOHOMHUH YEPHBIX U [IBETHBIX
METaJUIOB, YMEHBILEHHS METANIOEMKOCTH U3,
HCHONB3YS ISl STOTO 3HAHUS TEXHOJIOTHH
TEPMHUYECKON 00pabOTKH.

Ymern:

PO9 ananu3upoBath ycinoBust pabOThl KOHKPETHBIX
JeTaliel ¥ U3JISIUiI, ONPEISNIATh HauboJiee BaKHbIC
JUIsl JaHHBIX YCIOBUU XapaKTEPUCTUKHU CBOWMCTB U
CTPYKTYPBI METAJNIMYECKUX MAaTEPUAIIOB; HAYYHO
000CHOBATH BHIOOP BUIA H PEKUMA TEPMHUUIECKOH 1
KOMOMHHPOBAHHBIX CLIOCOO0B 00pa0OTKH METAIIIOB
U CIIJIABOB, YUUTHIBAsI XUMUYECKUNA COCTAB,
HCXOJTHOE CTPYKTYPHOE COCTOSIHUE U 3a1aHHBIN
KOMILJIEKC CBOKMCTB.

Bnapern:

PO8 MeTomamu 1o BHITIOTHEHUIO B paMKax
HpOGKTHO'TeXHOHOFI/I‘{CCKOﬁ JACATCIIbHOCTHU
TEXHUKO-3KOHOMUYECKUX PACUETOB IS
COBEPILICHCTBOBAHUS U Pa3padOTKU
TEXHOJIOTHUYECKHX MPOIECCOB 00pabOTKN METAIIIOB
JABJICHHUEM.

ITK-13 Criocoben k
OCYIIIECTBIICHUIO
TEXHOJIOTUYECKUX
MEPONPUATUN JTUTEHHOTO
MIPOU3BOJICTBA U
OpraHu3alliy COMIaCOBAHHOU
paboTHI ero moapa3/eIeHrH.

3HaTh:

PO6 ¢usnueckyro CylnHOCTb IPOLIECCOB
(hopMHUpOBaHUS CTPYKTYPHI U CBOMCTB OTJIMBOK.
Ymern:

PO9 ynpasnsats nponeccamu GOpMUPOBaHUS
Ka4yecTBa OTIUBOK.

Bnapern:

PO6 o0nananne HaBbIKaMu 110 pa3paboTKe
TEXHOJIOTMYECKOTO MPOLIECca U3TOTOBICHUS
OTIIMBOK M KOHCTPYKTOPCKO-TEXHUYECKON
JOKYMEHTAIMU Ha HETO, OCYIIECTBICHUIO KOHTPOJIS
TEXHOJIOTHYECKHX NapaMETPOB JIUThS U
yIpaBiieHHS UMH, BBIOOPY Haubolee
palMOHATIBHBIX BAPHAHTOB TEXHOJIOIMU M CLIOCOOOB
JIUTBSL.

ITonroroBka
MUHEPAIBHOTO U
TEXHOT€HHOI'O
CBIPbS K IIABKE

IIK-9. Criocob6en ompenemnsiTh
OpraHHu3alMOHHO-
TEXHUYECKUE MEPHI T10
BBITIOJTHEHUIO
ITPOU3BOACTBECHHBIX BaHaHI/Iﬁ
B OTJCIICHUSIX CIICKAHUS
aryIoMepaIruOHHON MIMXTHI

3HaTh:

PO3 Teopernyeckre OCHOBBI TEXHOIOTHI
arJIoMeparoHHOI0 IPOU3BO/ICTBA.

Ymers:

PO3 paccunThiBaTh 1 aHATU3UPOBATH XUMHUIECKHE
1 PU3UKO-XUMHUYECKHE POLECCHI, TPOLECCHI
MaccoIepeHoca, MPOUCXOIsIHUE B
TEXHOJIOTHYECKUX MPOIECCcax mepepadoTKu
(oGorammeHus1) MUHEPAIBLHOTO CHIPHSI.

Baapern:




PO4 BnageTs MeTOUKAaMH pacueTa
TEXHOJIOTHUECKHUX PEKUMOB arjioJOMEHHOTO
MPOU3BOICTBA.

IIK-11. Crocoben
OCYIIECTBICHUIO
TEXHOJIOTUYECKUX
MepOTpUATH 00pabOTKH
METAJUIOB JIaBIICHUEM

3HaTh:

PO7 ocHoBHBIE HANIPaBICHHUS U ITyTH MOBBIIICHAS
KayecTBa M SKOHOMHUH YEPHBIX U [IBETHBIX
METaJUIOB, YMEHBILIEHHS METANIOEMKOCTH U3ENIUi,
HCHONB3YS IS TOT0 3HAHUS TEXHOJIOTHH
TEPMHUYECKON 00pabOTKH.

Ymersn:

PO9 ananm3upoBaTh yCiI0BUS pabOTH KOHKPETHBIX
JeTane u U3Neui, ONpeaeaTh Hanooee BaKHbIC
JUISL JaHHBIX YCJIOBUI XapaKTepUCTUKU CBOHCTB U
CTPYKTYPBI METAJNINYECKUX MATEPUAJIOB; HAYYHO
000CHOBATH BEIOOP BUIA U PEKUMA TEPMUIECCKON U
KOMOWHHUPOBAaHHBIX CLIOCOOOB 00pabOTKH METAJIIOB
U CIIJIABOB, YUUTHIBASI XUMHYECKHUN COCTAB,
HCXOIHOE CTPYKTYPHOE COCTOSIHUE U 3aJaHHBIN
KOMIUIEKC CBOMCTB.

Baagers:

PO8 MeTomamu no BEIOJHEHUIO B paMKax
MIPOEKTHO-TEXHOJIOTMYECKOM AesITeIbHOCTH
TEXHUKO-3KOHOMHUYECKUX PACUCTOB JJIs
COBEPILICHCTBOBAHUS U Pa3padOTKU
TEXHOJIOTHYECKUX MPOIECCOB 00PaOOTKH METAIIIIOB
JIABIICHHUEM.

ITK-13 Crocoben
OCYILIECTBIICHHIO
TEXHOJOTMYECKUX
MEpPOINPUATUI TUTEHHOTO
MIPOM3BOACTBA U
OpraHU3aLMH COITACOBAaHHOMN
paboThI ero mojIpa3IeIeHHUH.

3HaTh:

PO3 ocHOBHBIE TPUHIMTIEI U CIOCOOBI
OCYILIECTBJICHHS PECypcocOeperaromx TeXHOJIOTHI 1
co3/1aHus 6€30TXO0THOTO MPOU3BOJICTBA B IUTEHHOM
MIPOU3BOJCTBE.

Ymern:

POS ornenmBath S3HEProIKOIOTHUECKYTO

3¢ PEKTUBHOCT IPUMEHEHHSI HOBOM TEXHOJIOTHH Ha
OCHOBE KO0AJIaHCHBIX PacyeToB IIPH POU3BOACTBE
OTJIUBOK.

Baangers:

PO4 ombiToM pacdeToB TemnoBbIxX 3¢ dekTos u
OLIEHKH BO3MO>KHOCTH NPOTEKAHUSI XUMUYECKUX
peakuuii Ha OCHOBE CIPAaBOYHBIX TAHHBIX
TEPMOAVMHAMUYECKUX BEIMYUH IIPH MPOU3BOJICTBE
OTJIMBOK.

1.5. ®opma obyueHus

Peanuszanus Moyns nperycMOTpeHa AJig 00y4aroIuXcsl 10 OYHOM U 0YHO-3a04HOU hopmam.

PA3JIEJI 2. TIPOI'PAMMBI MOAVYJIA «OBINEMHKEHEPHBIE OCHOBBI
MMPOU3BOJACTBA METAJIJIOB»

2.1. PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI «<METPOJIOI' U,
CTAHIAPTU3ALUA U CEPTUOUKALU S

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3AIIMU JUCIHUTIJIMHBI

2.1.1.1. TexHo/ioruu 00y4eHus, HCNOJIb3yeMble PH H3YYEeHHH JUCHHUILIMHBI MOYJIsl




[Ipy w3yyeHUW ITUCHUIUIUHBI TPUMEHSETCS TPAaJULUOHHAA (PEHpPOAYKTHBHAS) TEXHOJIOTHUS

oOy4eHusl.

2.1.1.2. Ilnanupyembie pe3yabTaThl 00y4eHHs (MHAMKATOPbI) 0 IMCUMILINHE

Koa n naumeHoBaHue
KOMIIETeHIINH

Ilnanupyemble pe3yJbTaThbl 00y4eHUs! (MHAUKATOPHI)

[IK-8. Crocoben onpeneisiTh
OpTaHU3aIMOHHBIC 1
TEXHUYECKUE MEPHI I10
BBIMJIABKE YYT'YHA B JIOMEHHBIX
neyax

3HaTh:

PO4 ocHoBHBIE TpyNTIBI M KIIACCHI COBPEMEHHBIX MAaTEPUAIOB, NX
CBOMCTBA U 00JIACTH PUMEHEHUS, IIPUHITHUITEI BBIOOPA.

Ymersn:

PO7 onpenenste Gpusndeckie 1 MEXaHHIECKHE CBOMCTBA MAaTEPHAIIOB
MIPY Pa3IMYHBIX BUJIAX UCIIBITAHUM.

Baapers:

PO4 Branetr HaBBIKOM 000OIIEHHS U IPEIOCTABICHUS PE3YIHTATOB
COIIMOJIOTHYECKOTO MCCIIEJIOBAHNUS B HAYYHOM OTYETE.

[IK-12. CnocoGeH k
opranu3anuu Tporecca OM/]
IBETHBIX METAJJIOB U CIUIABOB

3HaTh:

PO3 0CHOBBI METPOJIOTHH, METOIBI M CPEACTBA H3MEPCHIS
(u3MUeCKuX BEJINYKH, IPABOBBIC OCHOBBI M CUCTEMBI CTAHAAPTH3ALUI
U CepTH(UKAIIH.

Ymersn:

PO3 nmpumeHsATh TEOpETUUECKUE 3HAHUS O IPOU3BOJCTBE AJIS1 PELLICHUS
MPAKTUYECKUX 3a7ad.

Baagers:

PO3 Bnanmets MeTOIaMU aHANH3a HAIPSHKEHHOTO U 1e(pOPMHUPOBAHHOTO
COCTOSIHMI MaTepHasoB, IPUHLHUIIAMHI BHIOOpA MaTepUaIoB IS
9JIEMEHTOB KOHCTPYKIIMI K 000pyIOBaHUSI.

I1K-14 Crmocoben
COBEPLICHCTBOBAHUIO
MIPOU3BOJICTBEHHBIX MIPOLIECCOB
B JINTEMTHOM IPOU3BOJICTBE

3HaTh:

PO4 coBpemeHHBIE METOBI U IPUHLUIIBI YIPABICHUS KAYECTBOM
MPOAYKIMH Ha BCEX CTAOHSIX €€ )KU3HEHHOTO LIUKIIA.

Ymersn:

POS5 ucnonp3oBaTh CTaHAAPTHL U APYTHE HOPMATHBHBIE JOKYMEHTHI
IIPU OLIEHKE, KOHTPOJIE Ka4eCTBa U CePTU(HUKALINU TPOTYKLIUH.
Baagers:

PO4 meToaukoii OlleHKH KayecTBa METAJUTYPTHYECKOTO CHIPbSL.

2.1.1.3. Coaep:xaHue TUCHMILINHBI

Kon
pa3naena,
TEeMBI

Pazgen, Tema
JAMCHUTIIHHBI

Coaepxanne

P1 Mertponorus

Kpatkas wuctopust paszutuss. OCHOBHBIE TEPMHUHBI U
onpexaenenus. OCHOBHbIE YpaBHEHUS H3MEPEHUI;

[xanel u3MepeHuil. Puznyeckue BEIUYUMHBI U HX
earHunbl. Bunpl pusnueckux BenuuuH U eauHun. Cucrema
enuHuI (PU3NYECKUX BeNWYMH. MeXIyHapoaHas cucreMa
envHul  Qusnyeckux — BenuuuH.  OnpezpeneHue |
coaepxkaHue OcCHOBHbIX eauHuy CHU. O eagununax
IJIOCKOT0 U TexecHoro yrioB. [IpousBogusie enunnisl CU,
KpaTHbIE W JOJbHBIE eqUHHUNBI. (OCHOBHBIE BOIPOCHI
U3MepeHuit u cpeinctB u3Mepenud. Kiaccudukanms
n3mepeHnii. OCHOBHBIE XapaKTEPUCTHUKH W3MEPEHHU.
Kimaccudukanus cpeacts uaMepeHuid. ABTOMaTH3aNUA
CPEACTB MW3MEpeHHH. OTaJoOHBl EAMHUL (PHU3HUECKHX
BEJIMYUH. Knaccudpukanms 3TaJIOHOB. [Ipumepsr
IIOCTPOEHUs1 ATAIOHOB. IlorpemHocTH U3MEpeHUN W
CpeacTB  u3MepeHMH.  OmnpeneneHue  MOrpelHOCTH
pe3yibTaTta n3MepeHuil. Moaens 00beKTa U3MEpEHHIT;
OCHOBHbIE =~ WCTOYHHMKH  TIOTPENIHOCTH  pe3ynbTara




n3Mepenuit. Knaccudukauusi morpemHocTeii n3MepeHHi.
HopmupoBanue MeTpOJIOTHUECKUX XapaKTEPUCTHK CPEICTB

HM3MEpEHUH. Howmenknatypa METPOJIOTHYECKUX
XapaKTEepPUCTHUK. Cnoco0Ost HOPMUPOBaHUS
METPOJIOTHUECKUX XapaKTePUCTUK. Omnpenenenue

HOPMHPYEMBIX METPOJIOTHYECKHX XapaKTepucTHk. Kmaccel
TOYHOCTH CpeAcTB wu3MepeHuil. OOo03HaYeHHE KIIACCOB
ToyHocTH. Teopust WHPOpPManuu. ODHTPONMUS Kak Mepa
CTETICHH HEOIPEIeIIEHHOCTH COCTOSHUSA  (PU3UIECKOM
cucreMbl. OHTporusi W uH(popmanusa. [Ipumenenue
OCHOBHBIX MOJIO’KEHU I TEOpUHU MHQOPMALHH.
OHTpPONIMITHOE  3HAYCHHWE  IIOTPEITHOCTH  HM3MEPCHHMA.
Metonsr  ompenenenuii.  ['ocymapcTBeHHas — ciyx0a
oOecrieyeHusi equHCTBA u3MepeHWid. 3akoH PO «O6
o0ecrieueHNH eIWHCTBAa H3MepeHui». [ocymapcTBeHHas
MeTrponormdeckas cayx6a P®. VYrTBepxkaeHwe Tuma
CPEJCTB U3MepeHuil. MeTOANKY BBITOJHEHHS H3MEPEHHH.

P2

CrannapTu3zanus

CymHocTh craHAapTu3anuu. Pa3Butue cTaHIapTH3aLUU.
OcHoBHble moHATHA. llemm, 3agadm  cTaHIApTH3ALNM.
YpoBHU cTangaptuzauuu. Bunel crangaptoB. Kateropuu
cranfapTos. HopmaTuBHBIE TOKYMEHTBI M UX IIPUMEHEHHUE.
Opranmszamus pador mo crangaptusanuu P®. IIpaBoBbie
OCHOBBI  cTaHAapTu3auumd. Oprassl M CIyXOBl 10
cranfaptu3auuu. [lopsmoxk  pa3paboTKu  CTaHIApTOB.
l'ockonTpons M rocHag3op. MapKHpOBKa MPOAYKIHH.
WNudopmarmonnoe obecrnieueHune pabot 1o
CTaHAapTH3aUWMU. MexayHapoaHas  HHGOpMaUOHHAS
cucrema. WHpopmaimonHoe obOecrneyenne B Poccuu.
Obmepoccuiickue kinaccupukaTopsl. CoBepIICHCTBOBAHUE
I'CC.  Crampmaptuzanmss B pa3mu4HBIX  cepax.
CTaH;[ameauml CHUCTEM ypaBJICHUA Ka4yCCTBOM.
MexayHapooHass — OpraHu3ans 10  CTaHJapTH3aLuU
(UCO). UCO 9000;

CrangapTuzamus u 3KOJIOTHS. Hnco 14000.
MexnyHapoaHas aneKTpoTexHuueckass komuccus (MOK).
AKTyanbHblE BONPOCHl B MPAaKTHKE MEXIyHapOIHON
CTaHIapTH3ALUH. I'apmonmzanus CTaHJapTOB.
IIpuMeHeHne MeXAYHApPOIHbIX CTaHAApTOB B PO.

P3

Cepruduxauus

[Ipenmoceuikn  pa3Butus  ceprudurammu. OCHOBHBIC
TEPMUHBl U onpeneiaeHus. OpraHu3alMoOHHAsl CTPYKTypa
CUCTEM  OLIEHKM COOTBETCTBHS U  CepTU(HUKAIUU.
Ceprudukarnust  npoaykimu. Cxembl  cepTU(UKALUN
nponyknun. Ceprudukamus ycIyr W ee OCOOCHHOCTH.
Cxembl ceprudukanmu  ycuyr. CepTHUPHUKAIUS CHCTEM
KauecTBa u MIPOU3BOJICTBA. CepTuduxaoHHbIe
TpeOoBaHMsI K cucTeMaM KadecTtBa. CepTHU(PHUKAIMOHHBIC
TpeOoBaHMsI K KadecTBy mpousBozcTBa. Ceprudukanus
repcoHarna. Pernonansuas CTaHIapTU3AIIH Hu
ceprudukanus. Pojib KOHTPAKTOB B 00SCIICUSHUH KaueCTBa
NpOAYKUMA U Tpou3BojcTBa. OIEHKa COOTBETCTBHUA.
Axkpenuraniisi B P®. MexayHaponHas TpakTHKa B
00J1aCTH aKKpeauTaIuu. AyIuT KadecTRa.

2.1.1.4. SI3bIK peanu3anuu NPOrpamMMbl

ITporpaMMa AMCHMILIMHBI PEATU3YETCS HAa TOCY1apCTBEHHOM si3bike Poccuiickoit deneparum.

2.1.2. YYEBHO-METOAUYECKOE WU HWH®OPMAIIMOHHOE OBECIIEYEHUE




JTACIATIIAHBI

DJIeKTPOHHBbIE pecypchbl (M31aHus)

1. OcHoBBI cTaHgapTH3aMK, MeTpoJiorun U ceptudukanuu / FO.I1. 3yokos, FO.H. bepHoBckuii,
A.T'. 3exyHoB u 1ip. ; o pea. B.M. Mumuna. - Mocksa : FOuutu-lana, 2015. - 447 c. -
Bubmuorp. B xu. - ISBN 978-5-238-01173-8 ; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=117687

2. B.I'. Crangaptu3anus 1 Ka4eCTBO MPOAYKINH : yueOHoe mocobue / B.I'. CMupHOB,

M.C. Kanuna, 1.3. YupkyH. - 2-¢ u3z., crep. - Munck : PUIIO, 2016. - 303 c. : cxem., TaduI. -
bubnmorp. B kH. - ISBN 978-985-503-572-6 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=463686

IMeyaTHble U3TaAHUSA

1. benos, Bnagumup Bnagumuposuyu . MeTpoiorus, cTanaapTu3anus, cepTuduKanus u
KOHTpOJIb kKauecTBa [Tekcr] : yued. mocobue st By30B / B. B. benos, B. b. IlerponaBnoBckas. -
Mocksa : KHOPVYC, 2018. - 272 c.

2. Metposnorus, CTanapTH3aIys, cepTudukanys : yueonoe nocodue st By3os / A. U.
Apucros, B. M. IIpuxoasko, 1. JI. Ceprees [u ap.]. - Mocksa : UHOPA-M, 2014. - 255, [1] c.
IIpodeccuonanbHbie 6a3bI JTAHHBIX, HHPOPMAIHMOHHO-CIPABOYHBIE U MOUCKOBBIE CHCTEMbI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. Wnuk-140-017\3ananus\Kabenpa MT

Marepuaasb! s jgun ¢ OB3
Bece kontent OBC mnpencraBieH B Buie (aloB  CHEUAIBHOTO Qopmarta JyIs
BOCIIPOU3BE/ICHUSI CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, IPUTOTHOM JJIsl IPOUYTEHUS
C MCIOJIb30BAaHUEM DKPAHHOM JIYIIbl U HACTPOMKON KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Caeiennst 00 OCHAIIEHHOCTH JUCHUIUVIMHBI CHEHHAJU3HPOBAHHBIM M JA00PaTOPHBIM
000py/10BaHNEM U MPOTrPAMMHBIM olecneyeHneM

No Bun 3anaruii HaumeHnoBanue OcCHAaIIEHHOCTh CeAaIbHBIX [Tepeuenn
i\ CIIEIAITEHBIX MTOMETIEHUH 1 TTOMEIICHUN ISt MPOrPaMMHOTO
MOMEIIECHUH 1 CaMOCTOSITETILHON paboThI obecrieyeHusl.
MOMENIEHUN JUIS PexBusuThI
CaMOCTOSITeTTHHON MOJITBEPKIAIOIIETO
paboTEhI JIOKYMEHTa
1 | Jlexuuu VYueOnas Meo6enb ayIUTOpHAS ¢ | -OnepannonHas
aAyUTOPHS ISt KOJMYECTBOM pabodmx MecT B | cHCTEMa Windows,
MIPOBEICHUS COOTBETCTBHH C  KOJHYECTBOM | O(PUCHBII MaKeT
JICKIIMOHHBIX cTyneHtoB,  pabouyee  Mecro | Microsoft Office
3aHATHI MIPEIo1aBaTels, nocka | Jlorosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
KommbroTepnas Texuuka: | 18.11.2019;
KOMILTEKT mpoektmonnoro | -Ilmardopma Microsoft
o0opynoBaHUS: Teams (B coctaBe
HOYTOYK/KOMIBIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKIIMOHHBII SKpaH/IOCKa. Jorosop No 43-
12/1712-2019 ot
18.11.2019;
- Cuctema
yIpaBJieHHsl y4eOHbIM
KOHTEHTOM H
o0yuenuem LCMS



http://biblioclub.ru/index.php?page=book&id=117687
http://biblioclub.ru/index.php?page=book&id=463686
http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://biblioclub.ru/
http://www.iprbookshop.ru/586.html
file://///nuk-140-017/Задания/Кафедра_МТ

Moodle

CBoboxHO
pacrmpocTpaHseMoe

[IO ¢ OTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE

[IpakTuueckue YyeOHas Meb6ens ayIuTopHas ¢ | -OnepanuionHas
3aHATHA ayIUTOPUS IS KOJIMYECTBOM pabo4yux MeCT B | cUCTeMa Windows,
IIPOBEICHUS COOTBETCTBUH C KOJHMYECTBOM | O(hHCHBII MIaKeT
MPaKTHYECKUX cTyneHtoB,  pabouee  Mecro | Microsoft Office
3aHATHI TIPETIo1aBaTells, nmocka | Jlorosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
Kommnbrotepnas Texuuka: | 18.11.2019;
KOMILICKT npoekionHoro | -Ilmargopma Microsoft
o0opynoBaHUS: Teams (B cocTaBe
HOYTOYK/KOMIbIOTEp, TpoekTop, | Microsoft Office-365)
MIPOEKIIMOHHBIN skpan/mocka. | JoroBop Ne 43-
VYerpoiictBa, moakimouéHabie K | 12/1712-2019 ot
cetu 18.11.20169;
Wnrepner, JIOCTYTI B | - Cucrema
ANEKTPOHHYIO HWH(DOPMALMOHHO- | YIPaBIEHHs YIeOHBIM
oOpazoBarenpHylo cpeny HTU | konTeHTOM H
(pumman)  YpdVY, xommiekt | oOydyennem LCMS
JHMILEH3UOHHOTO  mporpamMHoro | Moodle
obecriedeHust CBoOo1HO
pacrmpocTpaHseMoe
[IO ¢ OTKpPHITEIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
NPEIOCTaBICHNE
MOCTOSIHHOTO JIOCTYTIa
K ceru HMHTrepHeT oOT
30.12.2019 Ne 800037
CaMmocTosiTenbHas TTomemenust s MeOens ayAUTOpPHAs ¢ | HoroBop Ne 43-
paboTa CTyJICHTOB | CAMOCTOSTEILHON | KOJHUECTBOM pabounx wmect B | 12/1712-2019 or
paboTsI cooTBeTcTBHH ¢ KoimdecTBoM | 18.11.2019;
oOyJaromnmxcs cTyneHtoB,  pabouee  mecro | -ITlnardopma Microsoft
IIperoaaBaTtens, nocka | Teams (B cocTaBe
ayJMTOpHasL. Microsoft Office-365)
KomnbroTepnas texHuka: | loroBop Ne 43-
KOMILIEKT npoekiornoro | 12/1712-2019 ot
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TNpOeKTop, | - Cucrema
MIPOCKIIMOHHBIH 9KpaH/AOCKa. | yIpaBiIeHUs YIeOHBIM
VYcrpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
ceTu o0yuenuem LCMS
UnTepner, JOCTYI B | Moodle
3NeKTpOHHYI0 HH(pOopMannonHo- | CBo0OIHO
obpasoBarensuyio cpenxy HTMU | pacmpoctpansiemoe
(pumman)  YpdVY, xommtekt | [I0 ¢ OTKpBITBIM
JIMUEH3UOHHOTO  MPOTPaMMHOTO | KOJOM: GNU
obecrniedyeHus GENERAL PUBLIC

LICENSE;
-Jlorosop Ha




MIpEeIOCTaBICHHUE
MOCTOSIHHOT'O I0CTYTIa
K cetu MHTEpHET OT
30.12.2019 Ne 800037

Texymuit YyeOHas Mebens ayTUTOpHAS ¢ | HoroBop Ne 43-
KOHTPOJb U ayIUTOPHS ISt KOJNM4eCTBOM paboumx Mect B | 12/1712-2019 ot
MIPOMEKYTOUHAs TEKYILEro cooTBeTCTBMHM ¢ KoimyectBoMm | 18.11.2019;
aTTecTanus KOHTPOJIS U CTyneHToB,  pabouee  Mecro | -ITnardopma Microsoft
MIPOMEXYTOYHOW | TIPeroaaBaTes, mocka | Teams (B cocTaBe
aTTeCTaluu ayInTOpHAsL. Microsoft Office-365)
Komnerorepnas TexHuka: | [loroBop Ne 43-
KOMILIEKT mpoekmuonnoro | 12/1712-2019 or
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TpOeKTop, | - Cucrema
MPOEKIIMOHHBIH 9KpaH/AOCKa. | YIpaBiIeHUs YIeOHBIM
YcrpolicTBa, TOAKIIOYEHHBIE K | KOHTEHTOM U
ceTu obyuenuem LCMS
WnrepHer, JOCTYTI B | Moodle
ANEeKTpOHHYI0 uH(pOopMannonHo- | CBOOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpoctpansemoe
(pumman)  YpdVY, xommiekt | [I0 ¢ OTKPBITBIM
JIMUEH3UOHHOTO  MPOTPaMMHOr0 | KOJAOM: GNU
obecnieyeHust GENERAL PUBLIC
LICENSE;
-JloroBop Ha
IpeIoCTaBICHUE

MIOCTOSIHHOT'O JOCTYIIA
K cetn MIHTEpHET OT
30.12.2019 Ne 800037

2.2. PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI «<METAJIJIYPIT'USA U
TEXHOJIOI'UA ITPOONECCOB CBAPKHW»
2.2.1. COAEP KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI
2.2.2.1. TexHosoruu 00y4eHusl, HCNOJIb3yeMble IPH H3Y4YCHHH AUCHHUIIMHBI MOXYJISI
[Tpu M3ydeHUH TUCIUIUIMHBI IPUMEHSIETCS TpaJAuLMOHHAs (PETPOIYKTUBHAS) TEXHOJIOTUS

o0OyueHusl.

2.2.2.2. [lnanupyemMble pe3yJbTaThl 00yUeHHsl (MHAUKATOPHI) N0 JMCHUIIHHE

Koax n HanmMeHoOBaHHne
KOMIIETEeHIIMH

Ilnanupyemble pe3yJbTaThl 00y4eHus (MHIUKATOPHI)

[TK-10. Crioco0GeH onpenesith
OpraHu3aIMOHHBIC U
TEXHUYCCKUEC MEPBI JIJId
BBIIUIABKU CTaJM B KOHBEpPTEpE

3HaThB:

PO6 ocHOBHBIE 3aKOHOMEPHOCTH TIPOIECCOB T€HEPAIINU U TIepeHOca
TCIIJIOTHI, IBHXKCHHUS XKXUJIKOCTH U I'a30B HpI/IMeHI/ITeJH)HO K
TCXHOJIOTNYCCKUM arperaTaM qepHoﬁ 158 I.[BeTHOfI MeTEUIIIypI‘I/II/I.
YmMmern:

PO6 paccunTsiBaTh M aHATM3UPOBATH OCHOBHBIE (PU3UKO-XUMHUYECKUE
HapaMeprI BC€ACHUA IIJIAaBKHU B CTAJICIIIIABUJIBHBIX arperaTax.
Baagern:

POS5 ob6nananne HaBbikamMu pabOTHI HA OTEUYECTBEHHOM H 3apyO0e)KHOM
060py210BaHI/II/I JJI1 BEACHUS IIJIABKU B CTAJICTIIIABUJIBHBIX arperaTax.




[K-11. CiocobeH
OCYIIECTBICHUIO
TEXHOJOTHYECKUX MEPOTIPUATHH
00pabOTKK METaIIOB
JIaBIICHHEM

3HaTh:

PO7 ocHOBHBIC HaTIpaBIICHHS U ITyTH TTOBBINICHUS KA4eCTBA U
SKOHOMUH YEPHBIX U I[BETHBIX METAJJIOB, YMCHBIICHHUS
METAJJIOEMKOCTH M3JICIHIA, UCTIONB3YS JJI TOTO 3HAHUS TEXHOJIOTHH
TEPMHUICCKOH 00pabOTKH.

Ymersn:

PO9 ananu3upoBath ycnoBust pabOThl KOHKPETHBIX JIeTajlei U
W3JICIHIA, OTIPENEIIATh HauboJIee BaXKHbIC IS TAHHBIX YCIIOBUI
XapaKTePUCTUKU CBOMCTB M CTPYKTYPhI METAJUTMIECKUX MATEPHAJIOB;
Hay4yHO 000CHOBATh BHIOOP BUJIA U PEKUMA TEPMUUYCCKON U
KOMOMHHPOBAHHBIX CIIOCOO0B 00padOTKK METAIIOB U CILIABOB,
YUUTHIBAsT XUMHYECKHUH COCTAB, HICXOJJHOE CTPYKTYPHOE COCTOSIHUE U
3a/IaHHBII KOMIUIEKC CBOMCTB.

Baapers:

PO8 MeTomamu 110 BEITIOTHEHUIO B paMKax MPOEKTHO-
TEXHOJOTMUYECKOHN JIEATETPHOCTH TEXHUKO-9KOHOMHYECKHX PAacueTOB
JUTSL COBEPIIICHCTBOBAHUS M Pa3padOTKH TEXHOJIOTHYECKHX TPOIIECCOB
00pabOTKH METAJJIOB JIAaBJICHUEM.

[IK-13 Crocoben k
OCYILIECTBIICHUIO
TEXHOJIOTHYECKUX MEPOIIPUATHI
JINTEHHOTO MPOU3BOJICTBA U
OpraHU3alliy COINIACOBAaHHOM
paboThI €To Moapa3aeICHUN.

3HaTh:

PO6 pusndeckyro CymHOCTH MPOIIECCOB OPMHUPOBAHHUSI CTPYKTYPHI U
CBOICTB OTJIUBOK.

Ymern:

PO9 ynpapnsaTe mporeccaMu GopMUPOBAHUS KaueCTBA OTIHBOK.
Baagers:

PO6 ob6naganne HaBBIKaMU 1O pa3padOTKE TEXHOIOTHYECKOTO
Ipolecca U3rOTOBJICHNUS OTIIMBOK U KOHCTPYKTOPCKO-TEXHUYECKOM
AOKYMCHTalMU Ha HEr'0, OCYHIECTBJICHHUIO KOHTPOJIA TEXHOJIOTMYCCKUX
MapaMeTpoB JIUThS U YIIPaBJICHUS] UIMH, BEIOOpY Hanboiee
palMOHATIbHBIX BAPHAHTOB TEXHOJIOTHU M CLIOCOOOB JIUTHSL.

2.2.2.3. Coaep:kaHue TUCHUILIHHBI

Kon
pasnaena,
TeMBI

Pazpgen, Tema
AHCITATITIHHBI

Conep:xanue

dusznyeckue
HCTOYHUKHU
KJIACCU(UKAIUSL
CBapKH.

P1

SHEpruu u
IIPOLIECCOB

OOuivie MpeacTaBiIeHUsT O MPHUPOJEC CBAPHBIX COCAMHCHHHU.
Cpapka 0Oe3 pacmiaeienusi. CBapka C pacIUIaBJICHHEM.
Knaccudukanus crnocob0B W BHIOB CBapKH METAIJIOB.
Buast TEPMHUYECKOTO Kjacca CBapKH. Bupt
TEPMOMEXaHUYECKOTO KJacca CBapKH. Bubt
MeXaHMUEeCKOro Kiacca cBapku. CriocoObl HAaILIABKH.

OCHOBBI,

Tennossie
CBapKe.

P2

IpoHeCChbl

TeMmneparypHoe 10JIe M TEPMUYECKUH LUK CBAPKHU.
Cxembl HarpeBaeMbIX Teld. I'paHuuHble ycnoBus. TUIbl U
TeroBass 3(QEKTUBHOCTh MCTOYHUKOB HarpeBa. Harpes
MOJTyOECKOHEYHOTO  Tella  MOJBWKHBIM ~ HCTOYHHUKOM.
HarpeB macTMHBI NOABMKHBIM HCTOYHMKOM. Harpes
IJIOCKOTO  CJIOSI MOABHMXKHBIM TOYEYHBIM HCTOYHHKOM.
IllupuHa  30HBI  HarpeBa. MIrHOBEHHass  CKOPOCThb
OXJaXACHUS. BBICTPOABMKYIIUIICS TOYEUHBIH HCTOYHHUK
Ha IIOBEPXHOCTHU MOJyOECKOHEYHOT O Tena.
BricTpoBWKYIIMICS JIMHEWHBI HCTOYHUK B IUIACTHHE.
Harpep mnpu JBWXKEHWHM HWCTOYHWKA BOJIHM3M Kpas Tela.
@da3pl TENMJIOHACBHILEHUS M BBIPABHUBAHUSA TEMIIEPATYp.
Pacuer TEMIIEPATYPHBIX nosemn B TUTACTUHAX
OTpaHWYCHHON JUIMHBI. BilnsHHe pexuma cBapkH Ha IoOJIe
Temreparyp. BiusHue W TeIIOPHU3MYECKHX CBOWMCTB
METaJljla Ha noJsie TeMneparyp. TepMuuecKuil IMKI CBapKU

npu




" BpeMsA Hp€6BIBaHI/IC BBIIIIC SaI[aHHOﬁ TCMIICPATYPEIL.

P3

Meramtyprudeckue NpoLECCh
MIpU CBapKe IUIABJICHUEM.

OCHOBHBIE METaJUTyPrHYECKUE TIPOLECCHl TPH CBapKe.
IIponeccsl  oOkMciaeHUsT MeTauia IIBa. XUMHUYECKOE
CPOACTBO  3JIEMEHTOB K  Kuciopony.  McTouHuku
MIOCTYIUIEHUST KHCIIOPOa TIpH cBapke. Bimsiamne Kucmopoa
Ha  CBOWCTBa  CBapHbBIX  COeIWHEHUH. MexaHu3Mm
HaCBILLEHUS] MeTajlla ra3amMu. VICTOUYHUKU MOCTYIUIEHHS
a3oTa Mpu cBapke. BiusHue a3oTa Ha CBOWMCTBa CBapHBIX
coeMHeHU. VICTOYHMKM MOCTYIUIEHUS BOAOPOJA HpHU
cBapke. BnusgHue a3oTa M BOJOpOJa Ha CBOMCTBA CBapHBIX
coeaunenuii. [llnakoBas Qas3a mpu cBapke TIaBICHHEM.
@yHKIMU CBapouyHbIX HUIaKOB. @Dirocel. Pusnyeckue
CBOMCTBAa TUIaKOB. PackucieHue CBapoO4YHON BaHHBI.
Packucnenne ¢ momyyeHHMEM ~— KOHIEHCHPOBAHHBIX
MPOAYKTOB  pEeakluu. CBoiicTBa  pacKUCIUTENEH.
Packucnenne c¢ modydeHHeM Ta3000pa3HBIX MPOIYKTOB
peakuuu. JluddysnonHoe packucienue. PackucneHue
MeTajula 1Ba TMpu paboTe ¢ KUCIBIMH HUIAKaMH.
Packucnenne meramna mBa Tpu paboTe ¢ OCHOBHBIMHU
nurakamu.  JlermpoBaHme = MerTayiia Tpd CBapKe.
Koaddumuent mnepexona. JlerupoBanue BO3IAcHCTBHEM
razoBoil (aspl. PaduHmMpoBaHME MeTaluta TPH CBapKe.
OcobenHoctu necynebhypamun npu cBapke. Cepa u ee
ynanenue w3 meramia mea.dochop u ero ynaneHue w3
MeTana mBa. MoaupuuupoBaHHe MeTajla TPU CBapKe.
OOpazoBanme mop TMpH cBapke. 30HA TEPMHUIECKOTO
BIMSHUA IIpH cBapke. CBapuBaeMoCTh. ['opsune TpeuHbl
npu cBapke. CBapuBaeMOCTb. XOJIOAHbIE TPEIIMHBI MpU
CBapke.

P4

OcHOBHBIE THNBI CBApHBIX coenuHeHmid. Kitaccudukarms
CBapHBIX IIIBOB. I'eomeTpuueckue napameTphl,
xapaktepusyromue  ¢opmy  mBa.  KOHCTpYyKTHBHBIC
AJIEMEHTHI pa3JelIku KpOMOK. KOHCTPpYKTHBHBIC 3JIEMEHTHI
CTHIKOBBIX  CBAapHBIX coeauHeHUil. KOHCTpyKTHBHBIE
3JIEMEHTHI YTJIOBBIX, TABPOBBIX W HAXJIECTOUHBIX CBApPHBIX
coequHeHnii. (OO0O3HA4YEeHHWE  CBApHBIX  COCAMHEHUH.
YnporieHHOe 0003HaYeHNE CBAPHBIX IITBOB.

P5

O6o03HaueHme CBapHbBIX
COEIMHEHMH.
Texuuka u TEXHOJIOTHUS

JIyTOBOM CBapKH.

Capounas ayra. OOpa3oBaHUE CBapOYHOW Iyrd. Buisi
cBapouHbIXx Ayr. IIponeccel B cBapouHoil ayre. Ilepenoc
3JIEKTPOJHOr0 METajla B CBAPOYHYIO BaHHY. OTKIOHEHUS
IyTH TIpU cBapke. BonpT-aMnepHast XxapakTepuCTHUKA JAYTH.
CxemMa W TIpolleCCHl  pPYyYHOH  JYTOBOM  CBapKH.
[IpenmymiecTBa M HENOCTaTKH PY4YHON AYrOBOM CBapKH.
ObopynoBanue 1oOCTa JIyroBoil cBapku. McrouHuku
IIATaHWs JYrOBOM CBapkH. BHelHHE BOJIBTaMIIEpHBIC
XapaKTepUCTUKH HCTOYHUKOB MUTaHUS Ayrd. CBapoOyHBINA
TpaHCc(OpPMATOp:  pPEryJIMpoOBaHHE  CBapOYHOIO  TOKA.
HcTounnkn mnHTaHUS TOCTOSHHOTO ToKa. (CBapOYHBIN
npeobpaszoBarens. CBapounsni arperaT. CBapOYHBIHA
BBIIPAMUTENb.  VIHBEpPTOpHBIE  WCTOYHUKM  IHUTaHUA
cBapouyHoH  ayru.  [lomonHuTensHOE — 00OpyIOBaHHE
cBapouHoro mocta. [lapamerpsr pexxuma PJIC:ocHOBHBIE 1
nornojHuTenbHble. Brusaue pexuma PJC Ha dopmy miBa.
Texuuka PJIC: HuKHEe NMONOXKEHHE, BEPTHUKAIBHBIE IIBHI,
TOPU30HTAJbHBIE BB, MOTOJNOYHbIE INBEL. BpIOOp
JNEeKTpOAa [UIsI M3TOTOBIEHUS W PEMOHTa  W3JENHN
pa3nu4yHOro  HasHauyeHusi cBapkod. Kraccuduxauums




anektpopoB. O6o3HaueHnue onekrtpomgoB s PJIC.
O6o3HadyeHNE DJIEKTPONOB JUISI CBapKHA JICTHPOBAHHBIX
KOHCTPYKUHMOHHBIX cTaneil. O003HaueHHe 3JEKTPOIOB IS
CBAapKU  JICTUPOBAaHHBIX  TCIUIOYCTOWYHMBBIX  CTaJICH.
O6o3HavcHME AIIEKTPOIOB TUTS CBapKH
BBICOKOJICTHPOBAHHBIX CTAJEH C OCOOBIMH CBOWCTBaMH.
Br160p cocTaBa HamIaBICHHOTO CIIOSL.

2.2.2.4. 5131k peaau3anuyu NpOrpaMmbl
[Iporpamma AMCLUIUIMHBI peannu3yeTcs Ha FOCYAapCTBEHHOM sA3blke Poccuiickoil deneparnui.

YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

DJIEeKTPOHHbIE pecypchl (U31aHNSA)

1. Kopotkos, B. A. CBapka crieriuaibHbIX CTAJICH U CIIJIABOB : Y4€OHO-METOIUUECKOE
nocob6ue / B. A. Kopotkos ; mox pexakmueit E. H. Cagono. — Caparos : By3oBckoe
obpazoanmue, 2013. — 31 ¢. — ISBN 2227-8397. — TekcT : 371eKTpOHHBIH //
OnekTpoHHO-O0ubmoreunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/20698.html (marta obpamenus: 11.02.2021). — Pexum
nocrtyna: Jys apropusup. [lonb3oBareneit

2. Kopotkos, B. A. PemoHTHast cBapka 1 HaruiaBka : yaeOHO-MeToanueckoe nocodue / B.
A. Kopotxkos ; mon penakiueit E. H. CadonoB. — Capartos : By3oBckoe o0pa3oBanue,
2013. — 39 c. — ISBN 2227-8397. — TekcT : 1IeKTPOHHBIH // DAEKTPOHHO-
oubmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/20697.html (nara oOpamenus: 11.02.2021). — Pexum
nocrtyna: 1s apropusup. [lonb3oBareneit

IleuaTHble U3KaAHUSA

1. Kosnosckuit C. H. BBenenue B cBapounbsle TexHonoruu : yue0. mocobue / C. H.
Kosnosckuii. - CII6. ; Mocksa ; Kpacnonap : Jlans, 2011. - 416 ¢. 5 3k3.

2. llleuenko O.M. BnusHue pexuma CBapKH Ha TPOLECCH (OPMHUPOBAHUS CTPYKTYPHI
30HBI TEPMHUECKOTO BIMUSHUSA. MeToInYeCKHe yKa3aHUsl K BBIIOJHEHUIO MPAKTHYECKUX
paboTr mo kypcam ,,MeTamunyprus U TEXHOJOTMM IPOLECCOB CBapku“ u ,,CBapoyHbIE
IpOoIecChl B MAIIMHOCTPOCHUU [DNEKTpOHHBIN pecypc]: / M-Bo oOpa3oBaHUs U HAayKH
P®; ®I'AOY BO «Yp®V um. nepsoro IIpesunenta Poccun b.H. Enpuinnay», Huxxnerar.
TexHoJor. uH-T (pun). — Hwkuuit Tarun : HTU (p) YpDVY, 2018. - 24 c.

3. Vcrounuky mHTaHUS JUIS CBapKH : MeToA. ykazanus / [aBT.-cocT. B. A. Kopotkos]. -
Hwxnuit Tarun : HTU (¢) Yp®VY, 2011. -20c. 40 k3.

IIpodeccuonanbublie 6a3bl JAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE H OMCKOBBIE CHCTEMbI

1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1

%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. \nuk-140-017\3ananus\Kabenpa MT

Marepuansl aias jgun ¢ OB3
Becy kontentr OBC mpencraBieH B BHae (aiiyioB crnenuanbHOro ¢opmara s
BOCIPOM3BEICHUS] CHHTE3aTOPOM PEUH, a TaK K€ B TECTOBOM BHJI€, IPUTOTHOM JIsl IPOUTEHHUS C
MCII0JIb30BAaHUEM 3KPAHHOM JIYIIbl M HACTPOMKON KOHTPAaCTHOCTH.

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

Cgenennsi 00 OCHAIIEHHOCTH JAUCHUILUIMHBI CHENMAJIM3HMPOBAHHBIM H JA00OPATOPHBIM
o0opyaoBaHNeM M IPOrPaMMHBIM o0ecreYeHneM
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Ne Bup 3ansatuit HaumenoBanue OCHaIIEHHOCTh CIIEIHATBLHBIX ITepeuenn
n\i CHEHUANTBHBIX MOMEIICHUH U TOMEICHUH JIs MPOrPaMMHOTO
TTOMETIICHUH U CaMOCTOSITEITEHOM paboTHI obecreueHusI.
HOMENIEHUN IS PexBusutel
CaMOCTOSITEIbHOM MOJTBEPKIAIOIIETO
paboThI JOKYMEHTa
1 | Jlekmum Yuebnas Mebenn ayTUTOpHAS ¢ | -OnepanuonHas
ayIUTOPUS ISt KOJIMYECTBOM pabouMx MeCT B | CHCTEMaA Windows,
MPOBEICHUS COOTBETCTBHHM C KOJHMYECTBOM | O(pHCHBIN MaKeT
JICKIIMOHHBIX CTymeHtoB,  pabouyee  mecro | Microsoft Office
3aHATHI TIPETo1aBaTells, nmocka | Jlorosop Ne 43-
ayJUTOPHAS. 12/1712-2019 ot
Kommnbrotepnas Texuuka: | 18.11.2019;
KOMILIEKT mpoekimonnoro | -Ilmardopma Microsoft
o0opynoBaHUS: Teams (B cocTaBe
HOYTOYK/KOMIbIOTEp, TpoekTop, | Microsoft Office-365)
MIPOEKIIMOHHBIN 3KpaH/IOoCKa. Horosop No 43-
12/1712-2019 ot
18.11.2019;
- Cuctema
yHIpaBIeHus YIeOHBIM
KOHTEHTOM H
obyuenuem LCMS
Moodle
CBob6oaHO
pacrmpocTpaHseMoe
[IO ¢ OTKpBITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 [IpakTiueckue YyeOHas Mebens ayTUTOpHAS ¢ | -OnepannoHHas
3aHATHS ayJIUTOPUS IS KOJIMYECTBOM pabo4ux MeECT B | cHCTeMa Windows,
MIPOBEICHUS COOTBETCTBHHM C KOJHYECTBOM | O(pHCHBIN MaKeT
MPAKTHYECKUX crymeHtoB,  pabowuee  mecro | Microsoft Office
3aHATUN MpEeToAaBaTeNs, nocka | ToroBop Ne 43-
ayJIUTOPHAS. 12/1712-2019 ot
KommbroTepnas Texuuka: | 18.11.2019;
KOMILIEKT npoekiornoro | -Ilmardpopma Microsoft
000pyIOBaHUS: Teams (B coctaBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MPOCKIMOHHBIN sKkpan/mocka. | Horosop Ne 43-
VYerpoiictBa, moakimouéHabie K | 12/1712-2019 ot
CETH 18.11.2019;
Wnrepmner, JIOCTYTI B | - Cucrema
SJICKTPOHHYIO WH(QOPMAIMOHHO- | YIIPaBICHUS YICOHBIM
oOpaszoBarenbHylo cpeny HTU | koHTEHTOM M
(pumman)  VpdVY,  xommwiekt | o0ydernnem LCMS
JHMLEH3HOHHOTO  mporpammHoro | Moodle
oOecrieyeHust CB00OOIHO
pacrpocTpanseMoe
[IO ¢ OTKpHITEIM
KOJIOM: GNU

GENERAL PUBLIC
LICENSE;

-Jlorosop Ha
TpEeIOCTaBICHUE




MOCTOSIHHOTO JIOCTYIIa
K cetu UMHTEepHeT oOT
30.12.2019 Ne 800037

Camoctositenbhass | [Tomemenus qns | Mebens ayIuTopHas ¢ | Horosop Ne 43-
paboTa CTyJICHTOB | CAaMOCTOSITEILHON | KOMMYecTBOM paboumx wmect B | 12/1712-2019 ot
paboThI COOTBETCTBHU ¢ KkosmmyectsoMm | 18.11.2019;
00yJaronmxcs CTyleHTOB,  pabouee  Mmecto | -Ilmardopma Microsoft
MpenoaBaTens, nocka | Teams (B coctaBe
ayInTOpHAsL. Microsoft Office-365)
KommproTepHas texuuka: | JloroBop Ne 43-
KOMILIEKT npoekironnoro | 12/1712-2019 ot
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOop, | - Cucrema
MPOCKIIOHHBIH 9KpaH/AOCKa. | yIpaBiIeHUs YIeOHBIM
VYcerpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
CeTH obyaenuem LCMS
WnrepHer, JOCTYTI B | Moodle
ANEKTpOHHYIO uH(pOopManuonHo- | CBoOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpoctpansemoe
(pwman)  Yp®dY, «wommrekt | [I0 ¢ OTKpHITBIM
JIMLEH3UOHHOTO  MPOTPaMMHOIO | KOJOM: GNU
obecrieyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
MpeoCcTaBlIeHNE
MOCTOSIHHOTO JIOCTYTIA
K cetn MIHTEpHET OT
30.12.2019 Ne 800037
Texymuit YyeOHas Mebens ayTUTOpHAS ¢ | HoroBop Ne 43-
KOHTPOJIb U ayIUTOPHS IS KOJMYecTBOM pabouynx wmect B | 12/1712-2019 ot
MIPOMEKYTOYHAs TEKYILEro cooTBeTcTBMM ¢ KoimyectBom | 18.11.2019;
aTTecTarus KOHTPOJIS U CTymeHToB,  pabouee  mecto | -Ilmarhopma Microsoft
MPOMEKYTOYHON | MperoaaBaTers, nocka | Teams (B coctase
aTTecTalun ay/IMTOpHAsL. Microsoft Office-365)
Kommerorepnas Texauka: | JJorosop Ne 43-
KOMILIEKT npoekiornoro | 12/1712-2019 ot
o0opynoBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TpOeKTOop, | - Cucrema
MPOCKI[MOHHBIH 9KPaH/MAO0CKA. | YIPaBICHUS YICOHBIM
YerpoiicTBa, MOIKIIOYEHHBIE K | KOHTEHTOM U
ceTu o0yuenuem LCMS
WnrepHer, JIOCTYTI B | Moodle
ANEKTPOHHYIO HMH(pOpPMAIMOHHO- | CBOOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpoctpansemoe
(pumman)  YpdVY, xommutekt | [I0 ¢ OTKPBITBIM
JIMIIEH3UOHHOTO  MPOrPaMMHOTO | KOAOM: GNU
obecrnieueHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
MPEAOCTaBICHUE
MMOCTOSTHHOTO JOCTYTIA

K cetn IHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYAS TIPOT'PAMMA JUCIHUIIJINHBI «ITIOAT'OTOBKA
MHUHEPAJIBHOI'O U TEXHOI'EHHOTI'O CBIPbHSI K IIJTABKE»
2.3.1. COAEP KAHUE U OCOBEHHOCTHU PEAJIM3ALIMU JUCIIUITJIMHBI




2.3.3.1. TEXHOJIOI'M OBYUYEHMUS, UCI1IOJIb3YEMBIE ITPU N3YUYEHUU

JUCIHUIIVIMHBI MOY JISA

[Ipu u3yyeHUM TUCHUIUIMHBI IPUMEHSETCS TPAAULIMOHHAS (PENPOLYKTUBHAS) TEXHOJIOTHS

00yJeHwusI.

2.3.3.2. llnanupyemble pe3yabTaThl 00y4eHHs1 (MHAMKATOPbI) 0 TUCHMILINHE

Kox 1 HamMeHOBaHue
KOMITETEHIM U

IInanmpyemMsle pe3yJbTaThl 00y4eHUs! (HHAUKATOPDI)

[TK-9. CriocobeH omnpenensrs
OpPraHU3aIMOHHO-TEXHUYCCKHUE
MEpBI 110 BBIOJTHEHHIO
MPOM3BOJICTBCHHBIX 3aIaHUN B
OT/ACTCHUAX CIICKAHMUS
arIoMepauOHHOM ITUXThI

3HaTh:

PO3 teopernueckrie 0OCHOBBI TEXHOJIOTHUI arjoMepaliiOHHOTO
MIPOM3BOICTBA.

Ymersn:

PO3 paccuntriBaTh ¥ aHATM3UPOBATH XUMUYECKHE U (PUZUKO-
XUMHYECKHE TPOIIECCHI, MTPOIECCH MacCOoTepeHoca, POUCXOISIIIHE
B TEXHOJIOTHUECKHX TIpoIleccax mepepadboTku (0OoTaIeHms)
MUHEPATIBHOTO CBIPHSI.

Baangers:

PO4 BnageTs METOOUMKAMH pacueTa TEXHOJOTUYECKUX PEKUMOB
arJI0JIOMEHHOTO NMPOU3BO/ICTBA.

[IK-11. CiocobeH k
OCYIIECTBICHUIO
TEXHOJOTMIECKUX MEPOTPHSTHIA
00pabOTKK METaJJIOB JIaBICHUEM

3HaTh:

PO7 ocHOBHBIE HAIIPABIECHUS U ITyTH MOBBIIICHUS KAYECTBA U
SKOHOMHH YEPHBIX M [[BETHBIX METAJUIOB, YMEHBILICHHUS
METaJUIOEMKOCTH U3/ICTHIA, UCTIONB3YS sl STOTO 3HAHUS
TEXHOJIOTHH TEPMHYECKOI 00pabOTKH.

Ymern:

PO9 ananu3upoBath ycinoBust pabOThl KOHKPETHBIX JIeTajlleid U
W3JICNUH, ONpeensiTh HanboJee BaKHbIC TS JAHHBIX YCIIOBUH
XapaKTEePUCTUKH CBOMCTB M CTPYKTYPBI METAJUIMIECKHX MaTEPHAIIOB;
HayJHO 000CHOBAThH BHIOOP BUIA U PEXKMMA TEPMHUUIECKON U
KOMOWHHUPOBAaHHBIX CIIOCO00B 00paOOTKH METAJIOB U CIIJIABOB,
YUYHUTBIBasi XUMUYECKHI COCTaB, UICXOIHOE CTPYKTYPHOE COCTOSTHUE U
3aJJaHHBIN KOMIIEKC CBOWCTB.

Baagers:

PO8 meTomaMu 1o BBIMOTHEHUIO B paMKax MPOEKTHO-
TEXHOJIOTHYECKOH IS TETEHOCTH TEXHUKO-9KOHOMUYECKHX PACUIETOB
JUIsI COBEPIICHCTBOBAHUSI U pa3pabOTKH TEXHOJIOTHUECKIX
IIPOLIECCOB 00PaOOTKU METAJIOB JIABJICHUEM.

I1K-13 Crocoben
OCYILIECTBIICHHIO
TEXHOJIOTUYECKUX MEPOTPUATHI
JINTEHHOTO NMPOU3BOJICTBA U
OpTaHU3ally COINIACOBAaHHON
paboTHI €ro Moapa3IeIeHUH.

3HaTh:

PO3 ocHOBHBIE TPUHIUIIBI ¥ CIIOCOOBI OCYIIECTBICHUS
pecypcocOeperaroimx TeXHOJIOTHIA U CO3aHus 0€30TXOHOTO
MPOW3BOJICTBA B JINTEHHOM MPOU3BOICTBE.

Ymern:

POS5 onieHnBaTh HEPrOIKOIOTHIECKYIO 3P PEKTHBHOCTD IPUMEHEHHS
HOBOH TEXHOJIOTUH Ha OCHOBE SKOOAIAHCHBIX PacUeTOB MPH
MIPOM3BOJCTBE OTIHBOK.

Bnapern:

PO4 ombiToM pacdeToB TemoBbIX 3Q()EKTOB U OIEHKH BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKHX PEaKIMii Ha OCHOBE CIPABOYHBIX TaHHBIX
TEPMOJMHAMUYECKUX BEIMYHH NP IPOU3BOJICTBE OTIMBOK.

2.3.3.3. Coaep:xanue TUCHHUIIMHBI

Kon
azjelia Pasjes, Tema Copep:xanue
pTeMH ’ AMCIUILTMHBI p
I[penmMer wu 3amaum Kypca. Ero cBsi3s ¢ apyrumu
JUCLIMILIMHAMU.
P1 Bsenenue
UepHble MeTaIIbl, UX KIACCHU(PHUKAIMS U POJb B Pa3BUTUU
yejgoBeueckor  muBrmiam3anuu. OCHOBHBIE JTalbl U




JUAJICKTUKA Pa3BUTHUS CHOCOOOB MPOW3BOJACTBA YEPHBIX
MeTaJjuioB. Pa3BuTue dYepHOW MeETaALUIyprud B Halen
CTpaHe, MaclITabbl JOMEHHOTO TPOU3BOJICTBA.

P2

XapakTeprucTuKa KeJIe3HbIX
pyn

Kenesunie pynsl. KenezopyaHele  MHHEpadbl, HX
XapaKTePUCTHKA. Kaccudukarms pya 1o
MUHEpaJoruieckuM Tpuspakam. Ilycras mopona pyn, ee
XapaKTEepUCTHUKA, cocTaB. l[lone3Hple U BpeAHbIE MPUMECH
pyl, WX BIHSHUE HAa KayeCcTBO MeTauia W paboTy
JOMEHHBIX Ieyeil. XapaKTepuCTHKa KayecTBa PYyIblL:
OdorarctBo, COCTaB  IyCTOH  TIOpPOIBI,  IPHMECH,
KYCKOBaTOCTb, HachlllHAasi Macca, BOCCTAaHOBHUMOCTS,
MIOPUCTOCTh, TEMIIEpaTypa pa3MsrdeHus Kk ap. TpedoBaHus
K Ka4eCTBY KeJNe3HbIX pya. [I[puHINIBI MeTaTyprudeckon
U SKOHOMHUYECKOH OLIEHKH PYAHOrO CHIPhSl. 3aBUCHUMOCTD
METaJUTypTMUECKOH IIEHHOCTH CBIPbSI OT COJCP)KaHUS
JKenesa, IyCTOU TOPOJIbI, YCIOBHM IIABKH,
reorpaduyeckoro PpacIoIoKEeHUS MECTOPOXKACHHUS,
YCIIOBHH JTOOBIYUY.

P3

XKenesopynuas 6aza Poccuu u
3apyOeXHBIX CTPaH

XapaKTepuCTUKa PECYPCOB Kele3HbIX pyn Poccun, crpan
OMmMKHEr0o W JanbHEro 3apyOexnbs. Meramryprudeckas
XapaKTEPUCTHKA IJIABHBIX KEJIE30PYAHBIX MECTOPOKACHUN
Poccun u CHI': nenrtpa, ceBepo-zanmana Espomeiickoit
yactu, Ypana, 3anagHoi u Bocrounoit Cubupu, YkpauHsl
n Kazaxcrana. XapaxkTepucTuKa KeNe30pyJHOH 0a3bl
CTpaH JaJbHETO 3apyOexkbs. XapaKTEpUCTHKAa pPBIHKA
KeJIC30PYAHOTO CHIPbsL.

P4

Maprasuessie pyIsl

PacnpoctpaneHHocTs Mapranua B npupoae. OCHOBHBIE
pYOHBIE MHHEpaNbl: THPOIIO3UT, OpayHHUT, TayCMaHWUT,
ponoxposut. Ilycras npupoma. Ilpumecu MmapraHueBbIX
pyn. TpebGoBaHusl YepHOW METAIUTYPTHU K MapraHIEBBIM
pylaM: XHMMHYECKHM cOCTaB, OTHOILIEHHE COAEp)KaHUs
MapraHia K COAEpKaHMIO Keje3a, I'PaHyOMETpUYECKU
cocTaB. XapaKTepUCTUKAa OCHOBHBIX MECTOPOXKICHUI
MaprasueBbix pya Poccuu v 3apyOeXHBIX CTpaH.

PS

dirocel TOMEHHO IJIaBKU

Pome  ¢darocoB B gomenHoit  mmaBke.  OOmas
XapaKTepHCTHKa COCTaBa JIOMEHHBIX IIUIAKOB. THIIBI
(IIIOCOB:  OCHOBHBIE, KHUCIBIC, TJIMHO3EMHUCTBIE M Ap.
TpeboBanus K cocraBy (UIFOCOB 10  COJIEPIKAHHUIO
(GirocyroIMX  KOMIIOHEHTOB M BpPEAHBIX pUMeECEH.
Omnpenenenue (irocyromeil ciocoOHOCTH, XapaKTEPUCTHKA
¢rocyromumx MaTepHasoB: W3BECTHSIK,
HOHOMHTH3HPOB3HHBII>'I HU3BECTHAK, HM3BECTh, PAKYIICUYHUK,
Mell, KapOOHaTHbIE MapraHieBble pyAbl M Apyrue (Kax
(urochl Ui Pyl C KHCJIOH IyCTOW MOPOAOI); KBapUUTHI U
OeHble KPEMHHCTBIE PYJBI - ISl PYIl C OCHOBHOW MyCTOM
mopoioi (kak (JIFOCHl JOMEHHOW IUIaBku). Dirochl s
CTaJIeTJIaBUIIbHBIX POH3BOJICTB.

P6

3ameHuTeNH pya U GarocoB

[lonsatne o 3amenurensax pya u QumocoB. Bo3MoxHOCTH
3aMeHbl pyl W (IIOCOB  OTXOJaMH  pa3IMYHBIX
npou3BoACTB. OTXOABl MEPEACNIBHBIX METALTYPrHUECKHX
MPOM3BOJACTB;  YYTyHHBIH  CKpal,  MapTEHOBCKHE,
KOHBEPTEPHBIC, CBAPOYHBIC W APYruc€ HIuUIiakv, OKaJIWMHa.
KOH‘IeHaHHBIe Orapku. Konommaukosas IbIIb, MIJIaMBbI
ra300YUCTKH, MapraHLIOBHCThIE HUIAKW. Mcmonb3oBaHue
METaJUINYECKOro CKpara u 0TX00B
MeTanmmoo0pabaThIBalOMIUX  MPOU3BOACTB B IIUXTE
JOMEHHBIX TeYel W CTaJelIaBUIbHOM IIPOU3BOJICTBE.




OKOHOMHYECKHE TMPEAMOCBUIKH CO3/IaHus Oe30TXOIHBIX
TexHojorul. Bompocbkl o0XpaHbl TpyAa U 3alIUTHI
OKpY>Karoled cpeapl TNpHU  HCHOJIB30BAHMM  OTXOJOB
MIPOU3BOICTBA.

P7

HpeI{BapI/ITCHLHaﬂ IOATOTOBKA
METAJUTYPIUICCKOT'O ChIPhA

Kiraccudukarus CII0cO00B ITOATOTOBKH
METaJUTyprHYeCcKOTO ChIpbsl K TaBke. llenb, 3HaueHHE U
3¢ (HEeKTUBHOCTh MPEABAPUTEIHLHON MOATOTOBKU CHIPhEBBIX
MaTepHaoB. OOmas  xapakTepUCTHKa  CIIOCOOOB
MOJITOTOBKH.

P8

JlpoGrnieHrie 1 u3MenbpuUeHUE

Ilenb u xapaxktepuctuka mnpoueccoB. IloHsTue o
(M3MYECKUX TPUHIMIIAX Pa3pylICHHs TBEPABIX TEIl.
TexHonmorndeckue  mokazatenw  gpoOnenms.  Cxema
npobieHus W w3MenbueHHs. CHocoOBl IpOoOeHHS W
WU3MEIBYCHUS. Y CTPOWCTBO JPOOWIOK JJIsi KPYITHOTO,
CPEIHEr0 ¥ MEJKOro JpoOJieHUus. MenbHUIBI IS
M3MenbUeHNsT MaTtepuanoB. KoHcTpykmusi 6GapabaHHBIX
MEJBHHII: IIaPOBBIX, CTEPKHEBHIX, CaMOW3MEIbYCHHS,
pyAHOTaJIEUYHBIX.

P9

I'poxouenue u knaccudukanus

Henp u cnocoObl paslieNieHus CHIMyYuX MaTepHajioB BO
kpynHocTH. IIpomecc rpoxoueHus M KJIACCH()UKALMH.
I'poxoTsl, ycTpoiictBO W 00NacTb  NPUMEHEHHS.
TeopeTnueckue OCHOBBI KiacCH(pHKAIMH. Y CTPOMCTBO
KJaccu(UKATOPOB, MX THUIBl M OOJACTh HCIOJIb30BaHMA.
TexHomnorus TPOXOYCHUS u KJIacCU(UKALIH.
[MpuHnunuaneHple  CXEMBI TMPOLIECCOB JAPOOJCHUS U
M3MEeTbYCHUS JIPOOHITEHO-COPTHPOBOYHBIX (habpuk,
MTOKa3aTeNn UX paboTEHI.

P10

OOXUT IIUXTOBBIX MATEPUAIOB

Henb u PU3NKO-XUMHUECKHE OCHOBBHI Mpollecca O0XKHTa.
OKHUCIIUTEIbHBIA U BOCCTAHOBUTEILHBIN O6)KI/IF JKCJIE3HBIX
pyI. YcTpoicTBa arperaToB AJisi 00XKHTa Py/I.

OOxuT M3BECTHSKA, (U3NKO-XUMHUIECKHE OCHOBBI 00XHTa
W3BECTHSAKA. Arperatbl HMX YCTPOWCTBO M TPHUHIIHUII
EUCTBUAL.

P11

O0orailleHue Kejle3HbIX U
MAapraHieBbIX Py

Lenb oboramenus pya. Pusnueckre OCHOBBI M IOKA3aTeNN
nporiecca oboramnieHus. MeToabl o0oralieHus: MPOMbIBKa,
TpaBUTALMOHHBIE  CIOCOOBI, MarHWTHas  cenapanus,
(hnoramus.

MarnutHast cenapauus - OCHOBHOH MeToj oOoramieHus
xene3Hbix pyn. Cyxas W MOKpas MarHUTHas cenaparus.
YCTpOHCTBO MarHUTHBIX CENAapaTOPOB, X XapaKTepUCTUKA
n 00acTH NpUMEHEHHs. YCTpoilcTBa M ammapartbl st
oOoraImieHus pyJi MPOMBIBKOW, OTCAIKOW, pa3jeliecHUEM B
TSOKETBIX  CycneH3usix,  Quoramuedd.  [lepcrieKTHBBI
pa3BUTHs OOOTalICHUS! KENE3HBIX M MAapraHLeBBIX PY.
TexHomorn4yeckne CcXeMbl O0OTaTUTENbHBIX (abpUK
ropao-oboraturenbHblx  (abpuk  (KOMOWHATOB) U
mokazarenmn  ux  pabor. IlpoGmemsr  oOorarieHus
OKHCJICHHBIX pyA. OXpaHa OKpy>Kalolien cpeibl.

P12

YcpenHeHue muXTOBbIX
MaTepraioB

HeoOxomumocTs, 11eb 1 ToKa3aTeu YCPEeTHEHMSL.
MeTobl ycpeTHeHHs XUMHUUECKOTO COCTaBa M (PU3NYECKUX
CBOWCTB pyJ IIpu A00bIUE, HA CKIIaax, B OyHKepax.
Mammmns! 11t yepeanenns. Opraau3anus ycpeaHeHns
ITMXTOBBIX MaTEPHUAJIOB B IOMEHHBIX II€XaX.

P13

TonauBo TOMEHHOHU IUIAaBKU

Tp€60BaHI/IH, NpeaAbABIACMBIE K OJOMCHHOMY TOIUIMBY.
O6I.L[a$[ XAapPaAKTCPUCTHUKA TOIJIMB: ,Z[peBeCHBIﬁ yTroJib, KOKC,
YTrJI€BOAOPOAHBIE T'a3bl, XXUJAKOC W NBIJICBUAHOC TOILIMBA.
3HaueHue u POJb KaXJA0ro M3 HHUX B COBPEMCHHOM




JIOMEHHOM TIPOU3BOCTBE.

IIpoiecc mpou3BOACTBA KOKCa, YCTPOWCTBO KOKCOBBIX
meyed, TEeXHOJOrus KOKCOXMMHYECKOTO IPOU3BOJICTBRA.
Knaccudukamus kameHHBIX yriei. KadyecTBo JOMEHHOTO
KOKCa: TEXHHUYECKUH aHan3, (PM3MIeCKue U MEXaHUIeCKHe
cBoiicTBa. Mertoapl ompeneiacHus (PU3NKO-MEXaHMICCKUX
CBOMCTB KOKca. TylieHHe KOKCa - MOKpPOE M CYXO€.
CoptupoBka kokca. [IpogyKTsl KOKCOBaHHUS.
YrneBoopoAHbIE ra3bl KaKk TOIUIMBO JOMEHHBIX II€YEH.
IIpupoaHsplil Ta3 U KOKCOBBIA ra3, MX CBOWCTBA, COCTaB.
MasyT u ipyrue npoayKThl HeTenepepadOTKH, UX COCTaB,
CBOWCTBa, CHoOcoObI TMOAaYW B JOMEHHBIE  TICUH.
[IpieBuaHOE  TOIULIMBO, €0 PECypChl,  COCTaB,
xXapakTepucTtuka. [IpuroroBieHue MHUIEBUAHOTO TOIUIMBA
Y MIPUHIUIIBL €T0 CKUTAHUSL.

[lepcriekTrBBI 3aMEHBI KOKCA IPYTHUMH HEAC(PUIIUTHBIMA U
JICIIEBBIMU BUIAMH TOIUIMBA. TEXHUKO-3KOHOMUYECKas
OIICHKA MCITOJIb30BaHMS 3aMEHHUTENICH KOKCa,

K03 (OUITUESHTHI 3aMEHEI.

2.3.3.4. 5131k peaau3anuyu NpPOrpaMmbl
[Iporpamma AMCHUIUIMHBI peannu3yeTcs Ha rocy1apcTBeHHOM si3bike Poccuiickoit deneparyu.
YYEBHO-METOJANYECKOE U TH®OPMALMOHHOE OBECIIEYEHHUE
JUCHUITTIMHBI

DJIeKTPOHHbIE pecypchbl (M31aHus)
1. TneyrabynoB b.C., [IeixTeeBa K.b. IloaroroBka MUHEpaqIbHOIO U TEXHOT'€HHOTO CBIPbSI K
11aBke [DnekTpoHHOe u3ganue] : Metoauueckue yka3aHus Ui BHIIOJHEHUS IPAKTUYECKUX
3aHATUH 110 muctuiuinae «[10roTOBKa MUHEPAIBHOTO U TEXHOTEHHOTO CHIPBS K TUIABKEY /
b.C. Tneyra0ynos, K.b. IIsixteeBa, Huxuuit Tarun : U3n-so HTU () YpdVY, 2014. — 22 c.

ITeyaTHbBIE N3HaHUA

1. Tumodeea A. C. DKCTpakIUs YEpHBIX METAJIOB U3 MPUPOJHOTO U TEXHOTEHHOIO
cbIpbst [TekcT] : mpakTUKyM JUIsl CTYA. BBICII. yueb. 3aBel., 00yd. o Hamp. "Mertamtyprus" / A.
C. Tumodeena, T. B. Hukutuenko. - Crapsiii Ockon : THT, 2014. - 112 c.

2. IlsixteeBa K.b., TneyrabynoB b.C. Pacuer cocraBa ariomMepanMOHHOW IIMXTHI:
METOJMYECKHE yKa3aHUs K BBIIOJHEHHUIO MPAKTUYECKUX U KypCOBBIX paboT; M-Bo 0OpazoBaHus
n Hayku PO ; ®I'AOY BIIO «Yp®V um. nepsoro Ilpesunenta Poccun Bb.H. Enbuunay,
Hwxnerar. Texnonor. uH-1 (¢uin). — Hwkuuit Tarun : HTU (¢) YpdVY, 2012. — 52 c.

IIpodeccuonanbubie 6a3bl JaHHBIX, HH()POPMALUMOHHO-CIIPABOYHbLIE M TOHMCKOBbIE
CHCTEMBI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3ananus\Kadenpa MT
Marepuansl aias jgun ¢ OB3
Becy kontent OBC mpeacraBnen B Buae ¢alaoB croeruanbHOro Qopmara st
BOCITPOM3BEJICHUS CHHTE3aTOPOM PEUH, a TaK K€ B TECTOBOM BUJE, IPUTOJHOM JJIs1 IPOUTEHUS C
WCITOJIb30BAaHUEM SKPAHHOM JIYITbI M1 HACTPOMKOW KOHTPACTHOCTH.

2.3.2. MATEPUAJIbBHO-TEXHUYECKOE OBECINEYEHUE JUCIHUIIJINHBI

2.3.3. CeemeHust 00 OCHAINEHHOCTH JIMCHMILUIMHBI  CHENHAJIM3MPOBAHHBIM M
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J1a00paTOPHBIM 000PYy10BAHMEM U NPOTPAMMHBIM o0ecneyeHrneM

Ne Bun 3angTuii HanmenoBanwne OcHaIIEHHOCTh CHEITHATBHEIX [Tepeuenn
m\m CIIEIAITEHBIX MTOMETIEHNH 1 TTIOMEIICHUN /ISt MPOrPaMMHOTO
MIOMEIICHUH 1 CaMOCTOSITETILHOM paboThI oOecreyeHusl.
HOMENICHUN JUIS PexBusutnl
CaMOCTOSITETHHON TTOATBEP K JAIOIIETO
paboTHI JIOKYMEHTa
1 | Jlekuuu YyeOHas Meb6ens ayIuTopHas ¢ | -OnepanuonHas
ayIUTOPUS IS KOJIMYECTBOM pabo4YMX MeCT B | cUcTeMa Windows,
MIPOBEICHUS COOTBETCTBHH C  KOJHYECTBOM | O(HCHBII MaKeT
JICKIIMOHHBIX cTyneHtoB,  pabouee  Mecro | Microsoft Office
3aHATUI MpernoiaBaTens, nocka | loroBop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
KomisrorepHas Texnuka: | 18.11.2019;
KOMILIEKT npoekionHoro | -Ilmargopma Microsoft
000pyIOBaHUS: Teams (B coctaBe
HOYTOYK/KOMIIBIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKIMOHHBII SKpaH/TOCKa. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yhpaBJieHHsl y4eOHBIM
KOHTEHTOM H
obyaenuem LCMS
Moodle
CBoOoIHO
pacmpocTpaHsieMoe
[IO ¢ OTKpPHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 [IpakTuueckue YyeOHas Meb6ens ayIuToOpHas ¢ | -OnepanuonHas
3aHSATHS ayJUTOPUS IS KOJIMYECTBOM pPabo4MX MeCT B | cUcTeMa Windows,
MIPOBEICHUS COOTBETCTBHH C  KOJHYECTBOM | O(PUCHBII MaKeT
MPaKTHYECKUX CTyneHtoB,  pabouee  Mecro | Microsoft Office
3aHATHI MIPEIo1aBaTels, nocka | Jlorosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
Kowmmsrorepras texnuka: | 18.11.2019;
KOMILTEKT mpoekimonnoro | -Ilmardopma Microsoft
o0opynoBaHUS: Teams (B cocTaBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MIPOEKIIMOHHBIN skpan/mocka. | JJorosop Ne 43-
VYcrpotictea, moakmouénHble K | 12/1712-2019 ot
CETH 18.11.2019;
WurepHer, JIOCTYII B | - Cucrema
3JNICKTPOHHYI HMH(DOPMALMOHHO- | YIPaBICHUS YIeOHBIM
oOpaszoBarenpHylo cpeny HTU | koHTeHTOM H
(pwman)  YpdY, kommiekt | o0yuenuem LCMS
JMIEH3HOHHOTO  mporpammHoro | Moodle
obecrieyeHust CBobo1HO
pacrpocTpaHseMoe
[IO ¢ OTKpPHITEIM
KOZIOM: GNU

GENERAL PUBLIC
LICENSE;

-Jlorosop Ha
MPEAOCTABICHUE




MOCTOSIHHOTO JIOCTYIIa
K cetu UMHTEepHeT oOT
30.12.2019 Ne 800037

Camoctositenbhass | [Tomemenus qns | Mebens ayIuTopHas ¢ | Horosop Ne 43-
paboTa CTyJICHTOB | CAaMOCTOSITEILHON | KOJMMYecTBOM paboumx wmect B | 12/1712-2019 ot
paboThI COOTBETCTBHU ¢ KkosmmyectsoMm | 18.11.2019;
00yJaronmxcs CTyleHTOB,  pabouee  Mmecto | -Ilmardopma Microsoft
penoaBaTens, nocka | Teams (B coctaBe
ayInTOpHAsL. Microsoft Office-365)
KommproTepHas texuuka: | JloroBop Ne 43-
KOMILIEKT npoekironnoro | 12/1712-2019 ot
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOop, | - Cucrema
MPOCKIIOHHBIH 9KpaH/AOCKa. | yIpaBiIeHUs YIeOHBIM
VYcerpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
CeTH obyaenuem LCMS
WnrepHer, JOCTYTI B | Moodle
ANEKTpOHHYIO uH(pOopManuonHo- | CBoOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpoctpansemoe
(pwman)  YpdY, «ommrekt | [I0 ¢ OTKPHITHIM
JIMLEH3UOHHOTO  MPOTPaMMHOIO | KOJOM: GNU
obecrieyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
MpeoCcTaBlIeHNE
MOCTOSIHHOTO JIOCTYTIA
K cetn MIHTEpHET OT
30.12.2019 Ne 800037
Texymuit YyeOHas Mebens ayTUTOpHAS ¢ | HoroBop Ne 43-
KOHTPOJIb U ayIUTOPHS IS KOJMYecTBOM pabouynx wmect B | 12/1712-2019 ot
MIPOMEKYTOYHAs TEKYILEro cooTBeTcTBMM ¢ KoimyectBom | 18.11.2019;
aTTecTarus KOHTPOJIS U CTymeHToB,  pabouee  mecto | -Ilmarhopma Microsoft
MPOMEKYTOYHON | MperoaaBaTers, nocka | Teams (B coctase
aTTecTalun ay/IMTOpHAsL. Microsoft Office-365)
Kommerorepnas TexHuka: | JJorosop Ne 43-
KOMILIEKT npoekiornoro | 12/1712-2019 ot
o0opynoBaHUS: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TpOeKTop, | - Cucrema
MPOCKI[MOHHBIH 9KpaH/A0CKA. | YIPaBICHUS YICOHBIM
YerpoiicTBa, MOIKIIOYEHHBIE K | KOHTEHTOM U
ceTu o0yuenuem LCMS
WnrepHer, JIOCTYTI B | Moodle
ANEKTPOHHYIO HMH(pOpPMAIMOHHO- | CBOOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpoctpansemoe
(pumman)  YpdVY, xommutekt | [I0 ¢ OTKPBITBIM
JIMIIEH3UOHHOTO  MPOrPaMMHOTIO | KOAOM: GNU
obOecrnieueHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
MPEAOCTaBICHUE
MMOCTOSTHHOTO JOCTYTIA

K cetn IHTEpHET OT
30.12.2019 Ne 800037
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