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1. llesu u 3212494 AU CIUILIHHBI

COBepHIeHCTBOBaHI/Ie OCHOBHBIX HABBIKOB I1O

(bU3UICCKON XUMUH, HEOOXOUMBIX JIJIS

pelIeHus 3a71a4, BO3HUKAIOIIUX B TPOU3BOJCTBEHHOM JIESITEIIbHOCTU U HAYYHO-
uccuenoBareibckoit padore. DopmupoBaHre HEOOXOIUMOTO YPOBHS MOATOTOBKH ISt

yI1yOnEHHOTO MOHUMAHUSI U UCTIOJIb30BAHUS

OCHOBHBIX Pa3/iesioB (PU3NUECKON XUMUHU.

3agaun nucUUIUIMHEL 1. HaydnTh CNOb30BaTh 3aKOHBI U MOJIENIA TEPMOJUHAMUKHU U
XUMUYECKOM KUHETUKH. 2. YCOBEPIIEHCTBOBATh HABBIKK Pa0OThI CO CIIEMATIBLHON (hU3UKO-

XAMUYECKOU JINTEPATYPOM.

Kparkoe cogepkaHue TUCHMIITIMHBI

N3yuenue TUCIUILIMHBI HAIIPABICHO HA OCBOCHUE U UCIIOJIb30BAHUE B IIPAKTUKE
3aKOHOMEpPHOCTEN (Da30BBIX PABHOBECUM U KUHETUKH MPEBPAILLEHUN B
MHOTOKOMIIOHEHTHBIX CUCTEMAX C Y4aCTUEM METAJNINYECKUX PACIUIABOB.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
0Oy4eHUs 110 TUCUUIUIMHE

YK-2 CniocoGen ynpapisTh MPOSKTOM Ha BCEX
ATanax ero >KU3HEHHOTrO LHMKJIa

3HaeT: DTarbl )KU3HEHHOTO LIMKJIA IPOEKTa; ATarbl
pa3paboTKu U pean3aluy MPOEeKTa; METOIbI
pPa3paOOTKHU U yNpaBIEHUs TPOCKTAMU

'YMmeeT: PazpabareiBaTh MPOEKT C yYETOM aHAIN3a
aJIbTEPHATUBHBIX BAPUAHTOB €TO PeaIU3alliH,
OTIpEIETISATH 1IeNIEBhIE ITAIlbl, OCHOBHbBIE
HarpaslieHUs paboT; OOBSICHUTH LETH U
chopMynupoBaTh 3a/1a41, CBI3aHHBIE C TOJTOTOBKOM
U peanu3alueil IpoeKTa; yIpaBiIsaTh IPOEKTOM Ha
BCEX dTarax ero >KM3HEHHOTO IHKIa

Meer npakTuueckuii onbIT: Pa3paboTku u
YVIpaBICHUS MPOEKTOM; OLIEHKH MOTPEOHOCTH B
pecypcax u 3 (HEKTHBHOCTH IPOEKTA

[TIK-1 CriocoGeH mpoBOANTh aHAIM3 U 00PabOTKY
JTAaHHBIX, TTOJIyYCHHBIX B PE3YJIBTATE UCCIICIOBAHMIA,
WCIIBITAaHUH, HAOMIOACHUI 1 H3MEPEHUH,
AHATM3UPOBATH U MIPEJCTABIISITh PE3YJIbTATHI, ACATh
BBIBOJIbI, COCTABIISATH U ODOPMIISITH OTUETHI

3HaeT: MeTonbl aHanu3a U 00pabOTKH PE3yIbTaToB
SKCIIEPUMEHTOB M HaOIOACHUM, TIpaBUiia

o opMIICHUST JOKYMEHTAIHH

YMmeeT: AHaIU3UPOBATh MOTYyUYEHHBIEC PE3YIbTAThI
METOJIaMH CTaTHCTUYECKOH 00padoTKH,
MPEICTaBISTh PE3YbTaThL, AeNaTh BHIBOJIBI,
COCTaBJIATh U OYOPMIIATH OTUETHI

HMeeT npakTUYeCKUi OnbIT: AHaIM3a U 00pabOTKH
pE3yJbTAaTOB U3MEPEHUM U UCTIBITAHUM,
oQopmIIeHHsI JOKYMEHTAIIMH B COOTBETCTBUU C

TpeboBanusimu [OCT

3. MecTo nucumiuiebl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JTUCIUIUINH,
BUJIOB paboT y4eOHOTo IiaHa

[Tepedens nociaeayOMMX AUCIUIINH,
BUJIOB paboT

Her

YIIpaBieHuE IPOEKTaMH,
[TpousBoACTBEHHAS MTPaKTHKA (MIpeaauIuioMHast) (5

CEMECTD),




[Ipon3BoACTBEHHAs ITPaKTHKA (HayYHO-
rccrenoBareabckas padora) (5 cemectp),
YyeOHast mpakTHKa (HAyYHO-UCCIIe0BATEIbCKAs
pabora, morydeHne MEPBUYHBIX HABBIKOB HAYYHO-
WCCIIeIOBATEIbCKOM paboThI) (2 cemectp),
[Tpon3BoACTBEHHAS MPAKTHKA (HAYYHO-
uccienoBarenbckas padora) (3 cemectp),
[Tpon3BoACTBEHHAS MPAKTHKA (HAYYHO-
HccienoBarenbckas padora) (4 cemecTp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM AUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIIECTBYOIINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHUILUIMHBI COCTABIAET 2 3.€., 72 4., 12,25 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
1
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 72 72
AyoumopHhvie 3auamusi: 8 8
Jlexumu (JI) 0 0
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI 2 2
aynuTopHbIX 3aHsaTHil (I13)
JIabopatopusbie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 59,75 59,75
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 31 31
[ToxroroBka Kk 3adery 28,75 28.75
KoHCynbranuy 1 NpoMeKyToYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMIIIIMHBI

Ne HaiMeHOBaHIE payieon AMCLHIIHIEL OO0beM ayaUTOPHBIX 3aHATUN TIO BUJAM B Yacax
pasnena Bcero JI I13 JIP
1 Beenenue 1 0 1 0
2 | Xumuueckas nHopmaTuka 1 0 1 0
3 ba3bl janHEIX 2 0 2 0
4  [MonenupoBaHue (pa3oBBIX paBHOBECUI 2 0 2 0
5  |KuneTtuka MeTaUyprudecKux NpolecCcoB 2 0 2 0

5.1. Jlekuum




He npenycMoTpenbt

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI

Ne No Kon-
- 3 HaumenoBanue nim kpaTkoe cofepKaHue MPaKTUYECKOro 3aHATUS, CEMUHApa BO
3aHATHA|pa3IeNna)
4acoB
3HavueHne (PU3NKO-XUMUYECKOTO UCCIIEOBAHUS METALTYPrHUYeCKUX MPOIIECCOB.
1 1 |Metonbl 1 uean pU3UKO-XUMHUUYECKOTO UCCIIEIOBAHMS METAJUTY PrUYECKUX 1
MPOLIECCOB.
5 ) Xumuyeckasi uHpopmaruka. becraTHble 1 KOMMEPUYECKU PaclpoCTpaHsIeMble 1
[IPOrpaMMHBIE CPE/ICTBA.
3 3 ba3bl 1aHHBIX, COAepIKale HHPOPMAITUIO O TEPMOANHAMHYECKUX U )
KMHETUYECKUX XapaKTePUCTHUKAX BEIECTB.
4 4 [MonenupoBanue (a30BbIX paBHOBeCHi. Pacu€r nuarpamm coCTOSIHMSL. 2
5 5 KuneTtnka Metamnyprudeckux npoueccos. [IporpaMmsl aii pacuéra )
KUHETUYECKUX XapaKTEPUCTUK METALTyprHueCcKUX MPOIECCOB.
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brimonmnenne CPC
Crucok nureparypsl (C yKa3aHHEM Kon-
[Tonsug CPC pas3zenos, maB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
3axapoB, A. M. JluarpaMMbl COCTOSIHUS
TBOMHBIX U TPOUHBIX cucTeM [Teker] : yueo.
nocooue A1 MeTauTypr. ¥ MAaIIuHOCTP.
[loaroToBKa K MPaKTUYECKUM 3aHATUIM N 1 31
crienMainbHOCTel By30B / A. M. 3axapos. - 3-
e u3a., nepepad. u gon. - M. : Meramnyprus,
1990. - 240 c. : u.
Tpodumos, E. A. CrieninanbHbie BOIPOCHI
xumun :y4e6. mocobue/ E. A. Tpodumos, T.
IoroToBKa K sa4eTy A.bennepa; IOx.-Ypa. roc. yH-T., 351aroycr. 1 28.75
¢ui. , Kag. O6m. metamnyprus; FOYpl'Y.-
Uensounck:N3narenscto FOYpI'Y,2006.-84
C.

6. @DoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHHeM 0 OaTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitus (KM)

Ne | Ce- Bun HasBanue
KM|mecTp| KOHTpOJISI |[KOHTPOJIBHOTO

Bec

Makc.

[Topsimok HaYKCIIEHUs 0ATTOB
Oamn

Yuu-
THIBA-




MEPONPHUATHS

CTCA B

ITA

IIpome-
3a4eT 110

KYTOYHAS -
JUCLUIIIMHE
aTTecTanus

10

[IpomexxyTouHas arTecTanus - 3a4eT 1o
nuciumuinHe. Ha 3auete npoucxonut
OLICHUBAaHUE YUEeOHOU AESITENbHOCTH
00y4aroIIMXCs [0 TUCIUIUIMHE Ha OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PENTUHIOBBIE MEPONPUATHS TEKYILETO
KOHTPOJISI M MPOMEXYTOYHOM arTectaunu. [Ipu
OLIEHMBAHUU PE3yJbTAaTOB Y4eOHOU

e TEIbHOCTH 00yYaroIIerocs rno JUCIUILUINHE
ucnoib3yercs "3aureHo": BennuuHa peiituHra
oOydarorerocs mo auctumirae 60...100 %;
"He 3aureHo": BennunHa peiitunra
oOydarorerocs mo aucuumimae 0...59 %.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun npomexxyTouHon
aTTeCTAllUN

[Iponienypa npoBeneHus

Kpurepun onieHnBaHus

3a4cT

YCTHBIW UM TUCHbMEHHBIN
3a4eT

B coorBeTcTBHM ¢ mmI. 2.5, 2.6
[TonoxxeHus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

YK-2

3HaeT: DTarnbl )KU3HEHHOTO IIUKJIAa TPOEKTA; 3TAMbl pa3paboTKH U peaan3anun
[POEKTA; METObI pa3pab0TKU U YIIPABICHUS NIPOEKTaMH

YK-2

'Ymeet: PazpabarsiBaTh MPOEKT C YUETOM aHAM3a AIbTEPHATUBHBIX BAPHAHTOB €TO
peanu3aliy, OnpeeaTh IeIeBbIe ITAlbl, OCHOBHBIC HAMPaBICHH pa0dOT; OOBSICHUTD
ey U chopMyIHpOBaTh 3a/1a4, CBSI3aHHBIE C TOJIOTOBKON U peann3alyeil IpoeKTa;
YIPaBJISITh IPOEKTOM Ha BCEX 3TAlax €ro )KU3HEHHOTO IIUKJIa

YK-2

Mmeet npakTudeckuii onbIT: Pa3paboTku U yrpaBieHHs TPOEKTOM; OLEHKU
NOoTpeOHOCTHU B pecypcax U 3(PPEeKTUBHOCTH MTPOEKTA

[1K-1

3HaeT: MeTozbl aHanu3a U 00padOTKU PE3yAbTATOB SKCIIEPUMEHTOB U HAOIIOICHUH,
npaBuiia OPOPMIICHHS JOKYMECHTAIH

[1K-1
OTYETHI

YMmeeT: AHAIM3UPOBATH NIOJYyYEHHBIE PE3YIIBTAaThl METOAAMH CTaTUCTHYECKOU
00pabOTKH, MPECTABIAT PE3yJIbTaThl, IeNIaTh BHIBO/BI, COCTABIATH U 0(hOPMIIATH

+

[1K-1

VMeeT npakTuyeckuii onbIT: AHalIU3a U 00paboTKU pe3ylbTaToB U3MEPEHUN U
WCTIBITAaHUN, 0()OPMIIEHUS TOKYMEHTALMU B COOTBETCTBUU C TpeboBaHusimMu [ OCT

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIlUA

@) OCHOBHAs Tumepamypa:

1. Teopusa metamryprudeckux mnpoieccoB [Tekcrt] : yueb. nis MeTautypr.
criennasibHOCTEH By30B / [[. . PeikonkoB u np.; iox pex. J. Y. PepkonkoBa. - M.:

Meramnyprus, 1989. - 391 c.: un.




0) OononHumMenbHaAsL IUMmepamypa:
1. 3axapos, A. M. Jluarpammbl COCTOSIHUSI ABOMHBIX U TPOMHBIX CUCTEM
[Texct] : yueb. mocobue st MEeTaTypr. K MAIlIMHOCTP. CIEIUaTIbHOCTEH By30B / A.
M. 3axapos. - 3-e u3zn., nepepad. u jor. - M. : Meramnyprus, 1990. - 240 c. : u.

8) omeuecmeenHble U 3apyoediCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Tpodumos, E. A. Cneunrasibble BOIPOChl XUMHUH :yued. mocobue/ E.
A. Tpodumos, T. A.bennepa; FOx.-Ypa. roc. yu-t, 3naroycrt. pui. , Kad. O6m.
metamnyprus; FOYpl'Y.-Uensbunck:MUznarensctBo FOYpI'Y,2006.-84 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

Bun HaumenoBanue pecypca B
Ne - bubmmorpaduieckoe onucanue
JUTEPaTyphl SIIEKTPOHHOI popme pag
KypatomoB A.B., benos B./I., [Tukynos M.B. —
OcHoBHas DIEKTPOHHO-OMOINOTEUHAS YPA ’ A Y

HpOI/ISBOHCTBO OTJIMBOK H3 CIIJIaBOB IIBETHHIX METAJIJIIOB
https://e.lanbook.com/

nuTeparypa  [cucTeMa u3jarenabcTBa JIaHb

[TepeyeHs MCMOIBL3YEMOr0O MPOTPAMMHOTO O0ECTICUCHHUS:
Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUTITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3austuii N I_l NpeAyCTAaHOBJICHHOE IPOTPaMMHOE 00eCIIeUeHHE, UCTIONB3YEeMOE IS
Y- Pa3JIMYHBIX BUJIOB 3aHATUN

Cucremusii 610k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mrt,;
Kommnbrorep B coctaBe: cuctemHsiid 0510k Intel Core2 DuoE6400/2*512
MB/120GbP5B-VM/3C905CX-TX-M/Kb — 8 mt.; MonuTop 17" Samsung
Sync Master 765 MB — 9 mit.; Monutop 17" Samsung Sync Master 797 MB —
1 mT.; Oxpan HacTeHHbIN Proecta — 1 mrt.; [Ipoextop Acer X1263 — 1 wT,;
CamocrositensHass 401 (Windows (43807***, 41902***) Firefox 43 (becrutarnoe) Lira SAPR 2014
pabora crynenta |(2) [Espri 2013 Monomakh-SAPR 2013 Sapfir 2014 NOD 4 MS Office
(46020***) Windjview 2.1 (6ecruarnoe) 7-zip 15.2 (6ecmumatnoe) Adobe
reader 11 (6ecrmataoe) Gimp 2.8.16 (6ecrutatHoe) Inkscape 0.91
(6ecrutatnoe) Unreal Commander (6ecrutarnoe) Visual Studio 2008
MathCAD 14 (3aka3 Ne 2558410 ot 21.10.2009) 1C Ilpeanpusitue 8.3
yueOHas Bepcus KoncyneranT + (JloroBop Nel145-17 ot 5.05.2017).

[Tpaktuueckue  [105 |[leusr kamepnas [1KJI-1-2-12 — 1 mT.; JTabGoparopust "OO6mas xumus" — 1 mr.;
3aHATUS U ceMuHaphl|(2) |YcraHoBka uHaykuuonHas rmiuaBuiabHas Y UI1-3-440-0,0005 — 1 wt. FactSage
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