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OcHOBBI TEXHOJIOTHH NepepadoTKu pyn

Hanpagienue moaroToBKu/ [ 21.05.02 «IIpuxnagHas reoxorusy T
CIIEIUATBHOCTh
O6pazoBarepHas nporpaMMa | I'eonorndeckast CbEMKa, IOMCKH ¥ pasBe/ika
(HanpaBJIeHHOCTE (TMPOGIIIE)) | MECTOPOXKICHU M TBEPABIX MOIE3HBIX MCKONACMbIX
Creramsanys | 1 €0JIormieckas ChEMKa, MOMCKH 1 pasBe/ka
MECTOPOIKAEHUH TBEPABIX MOJE3HBIX HCKONACMBIX
VpoBenb 00pazoBanusi | BeicIiee 00pasoBaHue — CICIUAIUTET
Kype | 5 1 CEMECTP | 10
TpynoeMKocTs B KpeauTax 3
(3aYeTHBIX SOUHULIAX)
Buasl yaeOHOM IeSITeIbHOCTH Bpemennoii pecypc
Jlexunu 8
KontakTHas (ayauTopHas) [TpakTHuecKUe 3aHATHS
paborta, g JlaGopaTopHEIE 3aHATHS 8
BCEI'O 16
CamocTosTenbHas padboTa, 4 92
UTOI'O, u 108
Bun nmpoMexxyTo4HOM | 3K3aMeH ObecneuunBaronee or
aTTecTaluu oJipa3icJiCHue
3aBemyromuii kadenpoi — I'ycesa H.B.
PYKOBOJHUTEIH OTACICHHS @
Ha 1paBax Kadeapsl
Pyxosomurens OOII ez~ | Ctpokona JLA.
[Ipenonasareins A ’ Masypos A. K.
A




1. Iean ocBoeHUs MOAYJIA (IMCHMILINHBI)
LensiMmu  ocBOeHUS UCUUIUIMHBI  siBIsieTcsl  (opMHUpoBaHHE Yy  OOydaroumxcs
onpeaenennoro OOIl (m. 6. OO6meit xapaktepuctuku OOII) cocraBa KOMIETCHIHN st
MOJIFOTOBKHU K MPOo(hecCHOHAbHOM 1€ TeIbHOCTH.

Kon CocrasJsioniie pe3yJabTaToOB 00y4eHHsI
KOMIIeTe I HaumeHnoBanue TP ——

KOMIIETCHIIMH KOII

Bribupats BuH, I[ICK(Y)- | OmpeneneHus TEXHOJIOTUIECKUX

CHOCOOBI 1.5 B7 COPTOB Py
ompoOoBaHUs CoCTaBIATh TEXHOJIOTUIECKHIE CXEMBI
(pstmoBoro, IICK(Y)- | mepepaboTku pya METALUTUIECKHUX H
r€0XUMHUYECKOTO, 1.5V7 HEMETAJNINYECKUX TOJIE3HBIX
MUHEPAJIOTHIECKOTO, HCKOTIAeMBIX

TEXHOJIOTHIECKOTO) 1
METO/BI X aHAIN3a
JUTSL M3YYCHUS
KOMITOHCHTOB

I[ICK(Y)-1.5 | npuponHoii cpeasl,
BKITIOYast TOPHBIC
TIOPOJIbI ¥ TIOJIC3HBIC
HCKOTaeMbIe, PH

OCHOBHbBIE TEXHOJIOTHYECKHE TTPUHIIBI
U ITOJIXO/IBI K IepepabOTKe PY/IbL.
ICK(Y)- | Knaccugukanuio ceipbsi, CIOCOObI

1.537 oborareHns ChIphsi; TPeOOBaHU
PELIECHUH BOIIPOCOB
HPOMBIIIJIEHHOCTH K MUHEPAIEHOMY
KapTHPOBaHMS,
CBIPBIO
TIOMCKOB, Pa3BEIKH,
TEXHOJIOI'HN
pa3paboTKH U
nepepaboTKu

MHHEPAJIBHOTO ChIPhsI

2. MecTo qucuunauHbl (MoayJs) B crpykrype OOII
Jucuunimza OTHOCHTCS K BapHaTUBHOMN 4acTH MEXIUCHUIITMHAPHOTO
npodeccrnoHaabHoro Moayns bioka 1 yue6Horo minana o0pa3oBaTesIbHOM MPOrpamMMBl.

3. Inanupyemsle pe3yJibTaThl 00y4eHHS 10 JTUCIUTLINHE
[Tocne ycmnemHOro OCBOEGHMSI JUCLHUIUIMHBI OyayT cQOpPMHpPOBAaHBI PE3yJIbTAThI
0o0y4YeHus:

Ilnanupyemble pe3yJibTaThl 00y4eHHsI 0 JUCIUIIIHHE Kommnerenumst
Kon HaumenoBanue
P/l 3HaTh OCHOBHBIE TEXHOJIOTMYECKME HpWHIBI UM moaxonsl k mnepepabotke | [ICK(Y)-1.5
PYJbI.
PJ12 YMeTh onpenesaTh TEXHOJIOTHIECKUE CopTa Py IICK(Y)-1.5
P13 Bragetrs omeITOM cocTaBieHHS TEeXHOJOTHYecKHX cxeMm mnepepadotku pyx [ICK(Y)-1.5
METAJUINYECKUX U HEMETAJUTMUECKUX MOJIE3HBIX HCKOIAEMBIX.

OI_ICHO‘-IHBIC MCPONPUATHA TCKYHICIO KOHTPOJA U HpOMe)KYTO‘{HOﬁ aTrTeCTaluun
MMPEACTABJICHEI B KAJICHAAPHOM peﬁTHHF-HHaHe JUCHUITIINHBI.

4, CTpyKTypa U coepkaHMe TN CHUIITHHBI
OcHoBHbBIC BHbI Y4eOHOMH AeATEeJbHOCTH
Pa3nesnl U CHUILINHBI ®opmupyemblii Buabl yueoHoii O0Bem
pe3yabTart JeATeILHOCTH BpeMeHH,

00yuYeHHsl 1o q,




TUCIHUTLINHE
Pa3znen 1. OcHOBHBIE TEPMHUHBI U PI-1 Jlexuun 2
nousTus. I'eosioro- JlaGopaTopHsie 3aHATHS 2
MHUHepajgorndeckue pakTopsl CamocTosiTenpHas pabora 20
BJIMSIOIIHE HA IEPePadOTKY Pya.
Pynonoaroroska.
Pasznen 2. 'paBuTanimoHHbIe PI-1 Jlexunn 2
MeTOAbI 000rameHust Pa-2 JlabopatopHble 3aHATHUS 2
PJI-3 CamocrositenpHas paborta 20
Pazagen 3. ®aoTallnoHHBIC METOABI P/-1 Jlexuun 2
oboramenns. TexHomornaeckne PI-2 JlaGopaTopHsie 3aHATHS 2
CXEMBI 000TalCHNSI. PJ1-3 CamocrosiTenbHas pabora 24
Paznen 4. Kyunoe BoimenaunBanue | PJI-1 Jlexumun 1
30J10TA. P1-2 JlabGoparopHsbie 3aHATHS 1
PJ1-3 CamocrositenbHas pabora 14
Pa3nen 5. MarHuTHBI MeTOX PJI-1 Jlexmuu 1
odoramenus. PynocoprupoBka. P1-2 JlabGoparopHbie 3aHATHS 1
PJ1-3 CamocrosTenpHas padbora 14

Conep:xanue pa3ae/ioB TMCIHUIIJINHBI:

Pazjnen 1.0cHoBHBIEe TEPMUHBI M OHATHA. ['eos10ro-MuHepanorunyeckue (paKTopbl
BJIMSIIOIIME HA NepepadoTKy pya. Pynonoaroroska.

OCHOBHON XapakTEpUCTUKOM pyA, Hrparollel TIJIaBHYyI0 pojib B IIPOLIECCE HUX
nepepadoTKH, SIBJISETCS MUHEpPAIbHBIM cocTaB — (opMa HaXOXKJIEHHS U COAEp)KaHUE B HUX
MUHEPAJIOB. TEXHOJOTMYECKHE MOKa3aTelar OOOralleHUs] — ATO BEJIMYUHBI, XapaKTEepHU3YIOIne
€ro pe3ynbTaThl: BBIXOJ IPOAYKTOB, M3BJICYCHHME B HUX KOMIIOHEHTOB M HUX COJEp)KaHUE,
U3BJIEKAEMOE COACPKAHUE.

ITox pyaonmoAroToBKOM MOHMMAETCSE KOMILIEKC BCEX TEXHOJIOTMYECKUX IIPOLIECCOB MOCIIE
BCKPBITUSI MECTOPOXACHUM 10 PACKPBITUS MHUHEPAJIOB MPH HM3MEIbYEHUH B 0OOTraTUTEIbHOM
nepezene, 00ECHEUMBAIONIMX IIOJIYY€HHE M3 TOPHOM Macchl KOHAWLIMOHHOW pyAbl s
o0oramieHus Ui TOBApHOU PYAbI Ui MPSIMON XMMHKO-METaTyprudeckoi nepepadoTKH.

TeMbl JeKI N

Jlexuust Ne 1.0cHOBHBIE TEPMUHBI M MOHATHS; T€0JIOrO- MUHEPAJIOTHYECKUE (PaKTOPHI
BJIMSIONIME HA IEpepaboTKy pyA.

Jlexuus Ne 2. Pynononroroska.

Ha3panus 1abopaTopHbIx pador:

3ansatue Ne 1, 2. [1o TuIy MECTOPOKIAEHUS ONIPENEINTh: MUHEPAJIbHBIN COCTaB Pyl
(raBHBIE, BTOPOCTENEHHBIE U PEKKE); BO3MOKHBIE MUHEPAJIbl KOHLIEHTPATOPHI PEAKUX
AJIEMEHTOB; BO3MOXHOE IOJTy4YE€HNE KOHIIEHTPAaTOB U npM. [IpoaykToB.

‘ Pa3nen 2. 'paBuTaliuOHHBIE METOAbI 00OTALLICHUS.

['paBUTAIIMOHHBIM METOJOM OOOTAIIEHUS] HA3BIBAIOT TAKOW, B KOTOPBIX pa3JielcHUE
MUHEPATBHBIX YaCTHUI], OTIWYAIOIIMXCS IUIOTHOCTBIO, pasMepoM U (GopMoi, 00YCIOBICHO
pazIuyueM B XapakTepe W CKOPOCTH WX JIBIDKCHHS B TEKYYUX Cpelax MO JCUCTBHEM CHIIBI
TSXKECTH U CHJI CONPOTUBIEHUA. ['paBUTAIMOHHBIA METOJ| 3aHUMAET BEAYLIEE MECTO Cpeau
JIpYrux MeToA0B oboramenus. [lo THy MCTIONB3yeMBIX anmapaToB TPaBUTAIIMOHHBIE MPOIIECCHI
MOKHO DPa3leNuTh Ha OTCAJKy, OOOTAIleHHE B TSKENBIX Cpefax, KOHIEHTPAIMI0O Ha CTOJNAX,
oboraiieHre Ha MUII03aX, B Keno0ax, BUHTOBBIX cerapaTopax, o0orameHrne Ha IEHTPOOSHKHBIX
KOHIIEHTPATOpax, MPOTUBOTOUHBIX CeMapaTropax u Ap.

Tembl JeKkumii:

Jlextus Ne 3. I'paBuTaniioHHBIE METOIBI 0OOTAIICHUS
Ha3Banus j1adbopaTopHbIX padoT:



3anasitre Ne 3, 4. 3anaun Ha pacyeT TEXHOJOTHYECKHUX TTOKa3aTenel 00oTaIeHust

Pazgen 3. daoranuoHHble MeTOALI O0OrameHusi. TeXHOJOrmYecKHe CXeMbl
o0orameHus

® 10 Tauu s — OCHOBHOMI Mpoliecc oOoraiieHus noje3Hbix uckomnaeMoix. HecMotps Ha
TO, YTO 3TO CPABHUTEJIBHO MOJOJION Mpoiiecc, BO3HUKIIMK Oosiee 100meT Hazan, mpuMeHsieTcs
npu oborameHuu 95% [100bIBaeMBIX pPyA IBETHBIX METAJIOB, a TaKKe HEMETATMYEeCKHX
(pocdar, rpadut, Tamkk) U Menkux kiaccoB yrier— moutd 100%. dmoTtamms mMpoBOIUTCS
00BIYHO B BOJHOU cpene (oaHa (aza) apyroit (a3oil CIyKUT BO3AYX M PEAKO Macjio (MHOTIa
BMECTO BO3JlyXa MPUMEHSIOT APYrou ras).

Ilon craaueil oOoramieHuss TOHUMAETCS COBOKYIHOCTh ONepanuil H3MeIbUeHUs,
Kinaccupukanuu u (IoTanuu, B pPe3yabTare KOTOPBIX IMONYYaeTCs OJIMH WM HECKOJIbKO
KOHEYHBIX MTPOYKTOB 00OTraieHus (KOHIIEHTPAThI, XBOCTHI).

TeMbl JJeKuMii:

Jlexuus Ne 4. dioTanmoHHbIE METO/IBI OOOTAIICHHUS.

Jlexumst Ne 5. Cxembl UIOTallMOHHOTO O0OTAIICHHUS.

Ha3Banus 1adbopaTopHbIX padoT:

3anstue Ne 5, 6. 3agaun Ha onpeneNieHre TPaHyIOMETPUUYECKOTO COCTaBa pPyIl.

Pa3nen 4. KyuHoe BollesiaunBanme 30J10Ta.

KyuHoe BblleaunBaHue, KakK BBICOKOPEHTAOENbHBIM M 3KOJOIMUYECKH Oe30MacHbIN
IPOLECC 30J0TOA00BIYM, NIPOYHO BOLUIO B MpakTUKy 301o0Tonodbrun CIIA, Kanazsl,
Agctpanuu, JOAP, KHP, Mekcuku, Yunu, [lopryranuu, Poccun, Kazaxcrana u MHOrUX Apyrux
cTpad. BHeapenue 3Toi TEXHOIOTHH UAET OYE€HBb OBICTPO U BecbMa 3(pPeKTHBHO.

TeMBI JeKINH:

Jlexuus Ne 6. KyuHoe BbllieaunBaHue 3010Ta.

Ha3panus 1abopatopHbIx pador:

3anstue Ne 7, 8 . 3amaun Ha TPOXOUYCHUE

Pa3nes 5. MarautHbii MeToa o0oramenusi. PynrocoprupoBka

MarautHble MeTOJIbI OOOTAIleHHs] OCHOBAHBI HA Pa3UYMSIX B MarHUTHBIX CBOMCTBax
paszenseMblx MUHEPaaoB. MarHUTHBIE METOJBI IIUPOKO MPUMEHSIFOTCS TIPU OOOTAICHUH Py
YEpHBIX METAIOB, JOBOJKE KOHIIEHTPATOB PEIKMX M IIBETHBIX METAJJIOB, pereHepanuu
CHUJIbHOMArHUTHBIX YTSDKEITUTENCH, yAaIeHUs )KeTIe3UCThIX TTPUMECEH.

K ocHOBHBIM crioco06aM COPTUPOBKH OTHOCSTCS:

Pyunas coptupoBka (mopoaoBeiOOpKa, pyaopa3z00pKa, yriecopTUPOBKaA).

2. MexaHu3UpOBaHHAs COPTUPOBKA, BKIIIOYAIONIAS MPOLECCHl C OOMIMM Ha3BaHUEM
paTuoOMETPUUECKHE METOIBI O0OTAIICHHUS.

TeMbl TeKUMi:
Jlexiust Ne 7. MaruutHele METOBI OOOTaIeHus.
Jlexuus Ne 8. CopTHpoBKa MOJIE3HBIX HCKONAEMBIX.
Ha3panus j1adbopaTopHbIX padoT:
3anstue Ne 9 — 12 PacyeT TEXHOIOTHYECKUX CXEM.

5. Oprasu3anus caMoCTOSITeIbHON padoThbl CTYICHTOB

CamocTosTenpbHas paboTa CTYAEHTOB TMPH  HM3YYEHUU JAUCHUIUIMHBL  (MOIYJIs)
MpelyCMOTPEHA B CIIEeYIOUINX BUaax U ¢popMax:
— Pabota ¢ JNEKIIMOHHBIM MaTepHalioM, MOUCK U 0030p JUTEpaTypbl U DIIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIIH 110 MHAWBUIYabHO 3a/IaHHOM MpodieMe Kypca;
— [IloaroroBka k 1abopaTOpHBIM pabOTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHIM;
— AmnHanu3 Hay4HBIX ITYOJIMKAIIUN 110 3apaHee OMPEICIICHHON MPEno aBaTesIeM TEME;
- HOZ[FOTOBK& K OLCHUBAIOIIUM MCPONPUATUAM.



6. YuedHO-MeTOAUYecKOe U HHPOPMAIHOHHOE Oo0ecTieueHne TUCHUTITHHBI (MOTYJIs)

6.1 YueOHO-MeTOAMYECKOE O0ecIIeYeHne

OcHOBHas IUTEparypa:

1. AopamoB A.A. IlepepaboTka, oOoraiieHre M KOMIUIEKCHOE HCIIOJb30BAHHUS TBEPIBIX
none3nbix uckonaemblx. T II Texnosorust oboraieHus MOJIE3HbIX UCKomaeMbIx — M.: U3,
MOCKOBCKOTO roCyAapCTBEHHOTO rOpHOro yHuepcureta, 2004. 510 c.

2. bouapoB B.A. ®noranmonHoe oOorameHue IOJIC3HBIX MCKOIAaeMbIX : ydueOHHMK / B.A.
bouapos, B.A. Uraatkun, T.1.}Omunra. — M.: MU3patensctBo I'opHas kaura», 2017. — 840 c.
3. TexHoOrM4ecKkasi OlEHKa MHUHEPAJILHOIO ChIphbsA. MeTonapl uccnenoBanus: CrpaBOYHHUK
nox penakuueit [LE. Ocranenko. M.: Henpa, 1990. 264 c.

JononHuTeIbHAS TUTEpATYpA:
1. Ko0G3eB A.C. Paguomerpruueckoe o0OOTaleHne MUHEPAIBbHOTO ChIpbs : yucOHUK / A.C.
Ko063eB — M.: U3narenbctBo «I opHas kauray, 2015. — 125 c.
2. ®enoroB K.B. CrpyitHoe usmenbuenue / K.B. demoros, B.M. JImurtpuen. — M.:
M3patensctBo «I'opHas kaura», 2012. 194 c.

6.2 UndopmaunoHHoe odecneyeHue

NudopmMannoHHO-CIIPaBOYHBIC CUCTEMBI:
Nudopmannonno-cnpasoynas cucrema KOJAEKC — https://kodeks.ru/
CrnpaBouHno-npaBoBas cucreMa Koncynprantllitoc — http://www.consultant.ru/
DnekTpoHHO-0MOIHoTeuHas cuctema «Jlanbpy - https://e.lanbook.com/
DnexkTponHo-0ubMoTeuHast cuctemMa «ZNANIUM.COMy - https://new.znanium.com/
DnekTpoHHO-0nOIHoTeuHast cucrema «tOpaiity - https://urait.ru/
. DNeKTpOHHO-OHOIHOTeYHAS cucrema «KoHCynbTaHT CTYACHTa»
http://www.studentlibrary.ru/

ook wdE

HpO(l)eCCI/IOHaJ'IBHBIe 6a3LI JAaHHBIX U I/IH(I)OpMaI_[I/IOHHO-CHpaBO‘-IHBIe CHUCTCMBI ,I[OCTyHHBI
o cceuike: https://www.lib.tpu.ru/html/irs-and-pdb

JlunensuonHoe mnporpammHoe obecriedenne (B coorBerctBUM ¢ Ilepeunem
JIMIIEH3HOHHOTO0 MporpaMmMHuoro odecnevyenuns TITY):

1. Zoom Zoom

2 Cisco Webex Meetings

3. Google Chrome

4. Microsoft Office 2007 Standard Russian Academic

5 Document Foundation LibreOffice

7. Oco0ble TPeOOBaHNS K MATEPHATIbHO-TEXHUYECKOMY 00ecneYeHUI0 TUCIUTINHbI

B ydeOHOM mporiecce HCHONB3YyeTCs Cieayrolnee JadopaTopHoe OO0OpyIOBaHUE IS
MPAKTUYECKHUX M TAOOPATOPHBIX 3aHITHIA:

Ne HaunmenoBanue HaumenoBanue o6opy1oBanus
CHeNHAJIBHBIX TOMEIIEeHHH

1. | Ayauropus nns nposenenus | Komriekt yuebHoit mebenu Ha 90 mocaouHbIX MECT;
yueOHBIX 3aHATUH BCeX Komnsrorep - 2 mr.; [Ipoexrop - 1 mr.

THUIIOB, KypCOBOI'O
MIPOEKTUPOBAHMS,
KOHCYJIBTALIH, TEKYILETO
KOHTPOJIS ¥ POMEKYTOUHOM
aTTecTaluu

634034, ToMckas 001acThb, T.
Tomck, CoBetckas ynuia, 73,



https://kodeks.ru/
http://www.consultant.ru/
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://www.lib.tpu.ru/html/irs-and-pdb
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2. | Aynuropus ans npoenenust | Jlocka aynuropHast moBopotHast - 1 mr.; [lkad ms

y4eOHBIX 3aHATUH BCEX onexsl - 1 mt.; [lkad mist nokymeHnTos - 1 mT.; TymOa
TUIIOB, KypCOBOI'O nojkatHas - 2 mt.; KoMruiekt yueOnoit mebenu Ha 14
IPOEKTUPOBAHUS, [0CaJI0YHBIX MECT;

KOHCYJIBTALIUH, TEKYILErO ITpoektop - 1 mit.; Komnetorep - 14 mr.; [Tpunrep - 4

KOHTPOJISI U TPOMEXKYTOUHOM | LIT.
aTTecTaluu (KOMIbIOTEPHBIN
KJ1acc)

634034, ToMmckas 001acTh, T.

Tomck, CoBetckas ynuiia, 73,
105

Pabouast mporpamMmma cocraBieHa Ha ocHoBe OOIIel XapaKTePUCTHKU 00pa30BaTEILHOM
nporpamMmbl o HampaBieHutro 21.05.02 «lIpuknagHas reosorus» /  CICIUATH3ALNS
«leonornyeckass ChEMKA, TOWCKA W pa3BelKa MECTOPOXKIACHUN TBEPABIX IMOJIE3HBIX
uckonaembix» (mpuema 2020 r., 3aounas popma 0OydeHus).

PazpaboTunk(n):
JIOIKHOCTH OUO
ITpodeccop Masypos A. K.

[Iporpamma omoOpena Ha 3acemanuu otaenieHus reojioruu ([IpoTokon 3acemaHusi OTACICHHS
reosiorun Ne 22 ot 25.08.2020).

3aBeayromnuii kadenapoi-pyKkoBOIUTENb

OTJICJICHHsI TE€OJIOTUH Ha MpaBax KaQeapsl,
JI.T-M.H., IOLICHT

/T'yceBa H.B./

MHOJITHCH




JIncer u3MeHeHnuii padoyeii NporpaMMbl JMCHUIINHBI:

YyeoHunlii Conep:xkanue /u3MeHeHHe O06cy:x1eHo Ha
roa 3acelaHUU
oT/1eJIeHus]
/kadenpnbl
(mpoToxo.)
2021 /2022
yueOHBIN
rof
2022 / 2023
y4eOHBIi
rof
2023 /2024
yueOHBIN

rong




