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1. Ileau ocBOeHHS AU CIMILJIMHBI

K oCHOBHBIM HeJSIM OCBOEHUS IUCHMILUIMHBI «OpraHu3anus U IUIAHUPOBAHUE
METAJTypruYeCKOro 3KCIEPUMEHTA» CJIEAYET OTHECTHU:

— (opMUpOBaHUE Y CTYJICHTOB YCTOWYMBBIX MPO(PECCHOHATBLHBIX 3HAHUM, yMe-
HUW U HABBIKOB B 00JIACTH HAYYHBIX MCCIEOBAHUMN ISl pa3pabOTKH HOBBIX d(PhEKTHB-
HBIX METAJUTyPTHYECKUX TEXHOJOTHN B 000pyI0OBaHUS, CO3JaHUsI M pa3paboTKa HOBBIX
MaTepHAJIOB, MOTYYEHUS TOCTOBEPHON TEXHUYECKOU MH(POPMAIINH, UCTIHITAHUS W BHE]I-
PEHUS HOBBIX TEXHOJIOTUH;

— 03HAaKOMJIEHUE C OCHOBHBIMH MPUHIUIIAMH (U3UYECKOTO U MATEMATHYECKOTO
MOJIEJTMPOBAHUS TPOLIECCOB U 00BEKTOB MeTAILTyprur 1 OM/;

— (opmupoBaHUE 3HAHUH 110 OCHOBAM MOJIEIUPOBAHUS MPOILIECCOB U OOBHEKTOB,
UX ONTHUMH3ALMKU U COBEPIICHCTBOBAHUS C UCTOJb30BAHUEM METOJI0JIOTHUYECKUX OCHOB
MPOBEJICHUS BBIYUCIUTEILHOTIO AKCIIEPUMEHTA; TOCTPOCHUE MaTEMAaTUUECKUX MoOjIeleh
00BeKTa UCCNEOBaHUS U ONPEEICHUE ONTUMAIBHBIX YCIOBUM (DYHKIIMU OTKIIMKA;

— TOATOTOBKA CTYJIEHTOB K IIPOM3BOJCTBEHHOM, MPOEKTHO-KOHCTPYKTOPCKON U
UCCJIeIOBATEIBCKON JIEATETbHOCTH B COOTBETCTBUM C KBATM(PUKAIIMOHHON XapaKTepu-
CTUKOH OakasaBpa 1Mo HalpaBJICHUIO.

K ocHOBHBIM 3a1a4aM OCBOEHHS TUCHUIUIMHBI «OpraHu3anus 1 MiaHupOBaHUE
METAJTyPTrUYECKOr0 IKCIIEPUMEHTA» CJIEAYET OTHECTH:

— pa3BUTHE MPAKTHUUYECKUX HABBIKOB MO OPTaHU3AIMHU U MPOBEACHUIO HAYUYHBIX
UCCIIEIOBAHUM, OCBOCHHE PA3IUYHBIX METOJIOB aHaIU3a U 00pabOTKU TaHHBIX;

— 03HAKOMJICHUE C HAYYHBIMU METOJIaMHU OTE€YECTBEHHOI'O U 3apyOekHOTO OIIbI-
Ta MPOBEJICHUSI HAYYHBIX UCCIIEOBAHUIT;

— U3Yy4eHHE OCOOCHHOCTEH HCIIOJIb30BAHUS CHEIUAIBLHON JUTEepaTyphl MO pas-
pabaThIBaeMO TeMe TP BHITIOJIHEHUH BBITTYCKHOM KBATU(PUKAITMOHHON pabOTHI;

— pacuIMpeHHe HAy4YHOI'o Kpyroszopa B 00JACTH TEXHOJIOTMUYECKUX HayK, Ha Oa-
3¢ KOTOPBIX OYyIyIIUH CIEHUATUCT CMOKET CaMOCTOSITENIbHO OBJIAJIEBATh BCEM HOBBIM,
C UeM eMy IPHUJIETCS CTOJIKHYTHCS B TPO(PECCHOHATILHOM eI TETbHOCTH.

2. Mecto rucunmiiuebl B ctpykrype OOII 6akanaBpuara

Jucrumraa «Opranu3anus 1 MIaHUPOBaHKE METaUTYPTHUECKOTO IKCIIEPUMEH-
Ta» OTHOCHTCS K YUCITY TPO(HEeCCHOHATBHBIX YUSOHBIX NUCIHUILIMH BapUATUBHON YacTH
(b.1.2) ocHOBHOI 00pa3oBaTeILHOM MPOTpaMMBbl OaKkagaBpuara.

Jucrumunaa «Opranu3anys U MIaHUPOBaHUE METaJUTypPTHUECKOr0 IKCIIEPUMEH-
Ta)» B3aMMOCBSI3aHA JIOTUYECKU U COACPKATEIHHO-METOANYECKH CO CISAYIOIIMMHU JIHAC-
nurmiuHaMu 1 npaktukamu OOIT:

B 6azosoti vacmu obszamenvuvix oucyunaun (b.1.1):

— Maremaruka,;

— ConpoTuBIEHNE MATEPHUAIIOB;

— MarepuanoBenenue.

B sapuamusnoii vacmu obs3amenvhvix oucyuniun (b.1.2):



- I/IHHOBaIlI/II/I B MCTAJLLIYpPTHUH,

— Merauryprudeckue TEXHOJIOTUH.

B eapuamuenoui vacmu oucyuniun no evtoopy (b.1.3):
— MogaenupoBaHre ¥ ONTUMHU3ALNS METALTYPTrHYECKUX MPOIECCOB;
— MopaenupoBanre TEXHUYECKUX OOHEKTOB.

3. IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 TUCHUILIMHE
(MoyJ110), COOTHECEHHBIE C IVIAHMPYEMBbIMH pe3yabTaTaMHu
OCBOCHHS 00pa30BaTeIbHOH NPOrPaMMbI

B pesynbraTe OCBOCHMS TUCHUILUIMHBI (MOAYISI) y 00ydaromuxcsi GopMUpyroTCs
CJIEYIOIINE KOMIIETEHIIUU U JIOJKHBI ObITh JOCTUTHYTHI CIEAYIOLIUE PE3yIbTaThl 00Y-
YeHUsI Kak 3Tan (popMHUpPOBAHUS COOTBETCTBYIOLIUX KOMITETEHITHIA:

B pe3yabTaTe ocBOEHHS 00-

aHAJIN3UPOBATh, COCTABIIATH
U IPUMEHATh TEXHUYECKYIO
JIOKYMEHTAIUIO, CBSI3aHHYIO
¢ podeCcCUOHATBHOU
NEeSITeNIbHOCTbIO, B
COOTBETCTBUHU C
JEUCTBYIOIIUMH
HOPMATHUBHBIMU
JIOKYMEHTaMH B
COOTBETCTBYIOILIECH OTPaCIIH

Kon pa3oBaTeibHOIi MPOrpaMMbl IlepeyeHb MJIaHMPyeMBbIX pe3yJIbTATOB
KOMIIETEHIIHN | O0y4aloOUIuiic J0JIKeH 00- 00yuyeHusi 10 TUCHUILJINHE
JIA1aTh
OIIK-6 CriocoOHOCTBIO IPUHUMATh [~ 3HAET: OCHOBHBIE TUIAT(OPMBI M TEXHOJIOTUH,
000CHOBaHHBIE TEXHUYECKUE [IPOrpaMMHO-aIapaTHbIe CPEACTBA IS
pelieHus B peanu3any npopecCUOHATBHON 1eATeNbHOCTH
npodeccuoHanbHOM — yMeeT: IPUMEHSITh 000CHOBaHHbBIEC TEXHUYECKHE
JeSITeNILHOCTH, BEIOUPATH perieHus B MpoeCCUOHATIBHOM e TeTbHOCTH,
s dexTuBHBIC U Oe30macHbIe  [BEIOMPATh A(h(PEKTUBHBIC U OE30TIaCHBIC
TEXHUYECKUE CPEJICTBA U TEXHUYECKHE CPEICTBA M TEXHOJIOTUHI
TEXHOJIOTHH — MMEeT HAaBbIKU: BJAQJCHUS TEXHOJIOTHSIMHU
000CHOBaHMsI ~ TEXHHYECKHMX  pCIICHUH B
podeccnoHaNbHOM IeATEIbHOCTH
OIIK-7 CrocoOHOCTEIO — 3HAET: OCHOBHBIE CTaHAAPTHI OOPMIICHHUS

TEXHUYECKOM IOKyMEHTalluU B COOTBETCTBHUH C
NEeCTBYIONMMU HOPMATHBHBIMU JOKYMEHTAMH B
00JacT TEXHOJIOTMH MaTepHUasIoB

— yMEET: aHaJIU3UPOBaTh, COCTABIIATh U IPUMEHSTD
TEXHUYECKYIO JOKYMEHTAIHIO B COOTBETCTBHUHU C
NEeCTBYIOIMMU HOPMATHBHBIMU JOKYMEHTAMH B
00JacT TEXHOJIOTMH MaTepHUasIoB

— MMEET HABBIKU: TOJATOTOBKU COCTABJICHUS
pedepaToB, T0KIAI0B, TEXHOIOTUIECKHX KapT B
COOTBETCTBHUH C JICUCTBYIOIIMMH HOPMATHBHBIMU
TOKyMEHTaMU B 00JIaCTU TEXHOJIOTHH

MaTepHaioB




OIIK-8 CriocoGHOCTBIO MOHUMATD - 3HaeT: MNPUHIUNBI PpaboThl WHGOPMAIMOHHBIX

MPUHIHITE] paOOTHI TEXHOJIOTHH;
COBPEMECHHBIX - YMCCT: HCITOJIB30BaTh PIH(bOpMaI_II/IOHHBIG
I/IH(bOpMaI_[I/IOHHbIX TEXHOJIOTUH [T€XHOJIOTUH JJIA peuicHusd 3a1ay
1 UCIIOJIb30BATh UX IJISA HpO(beCCI/IOHaJII)Hoﬁ JEATCIIBHOCTHU
[pPCIICHUSA 3a1a4 — MMCECT HaBbIKU: UCIIOJIB30BaTh I/IH(bopMaI_[I/IOHHBIe
HpO(l)eCCHOHaHBHOﬁ TCXHOJIOTUHN JUISA peuicHud 3a1a4,
e TeIbHOCTH podecCHOHABLHOM e TeIbHOCTH

TIK-1 CrocoOHOCTRIO BEIOMPATH - 3HaeT METOoAbl HCCIEIOBAHUHN, MPOBEICHUS,
MCTO/bI IIJTAHUPOBAHUA, 06pa6OTKI/I U aHaJInda pPE3yJIbTATOB HUCHBITAaHUN U
MMOATrOTOBKHU U IIPOBCACHUA I/I3MepeHI/II7L KpI/ITepI/II/I BLI60pa METOA0OB U METOOHUK]

MCCIIeIOBaHUI, HAOIIOIEHHUH,  [MCCIEIOBAHMI
VCTIBITAHUH, U3BMEPEHUN U
MPUMECHSTH UX HA MTPAKTHUKE,
aHATM3UPOBaTh, 00pabaTHIBATH
1 TIPE/ICTABIIATh PE3YJIbTaThI

- YMeeT MNPOBOAUTH HCHBITAHUS, H3MEPEHUS H
00paboTKy pe3yJbTaToB. PerucrpupoBarts
nokaszanusi npubopoB. I[IpoBogut pacu€Tel U
KPUTHYECKH AaHAJIU3UPYET pe3yJbTaThl, JEJIaeT
BBIBOJIBI.

Bianeer BbIOOpOM UCIIBITATEIBHOTO 51
M3MEPUTEIIBHOTO  000pYAOBaHUs, HEOOXOAMMOTO
U1 TIPOBEJICHMS  WCCIIEIOBaHUM.  BrimosHseT
OLIEHKU ¥ 00pa0OTKM pe3yIbTaTOB UCCIIECAOBAHMSL.
I1K-2 'YMeHueM CBsI3bIBaTh - 3HAaeT OCHOBHBIE TEXHOJIOTHUH METAJUTY PrUYeCcKOro
TEXHOJIOTUYECKUE MPOLIECCH U [IPOU3BOCTBA.

00BEKTHI METAUTypruiyeckoro  [(CTaTUCTUYECKYI0 00pabOTKy JaHHBIX

MIPOM3BOJICTBA CO CBOIICTBaMU |- YMeEeT yCTaHaBJIMBaTh OTKJIOHEHHs JAHHBIX OT|
MeTaJljia, ChIpbs U PACXOJHBIX [HOPMAJIbHOIO pAaclpeaeseHus, OOHAapyKUBaTh U
MaTepHaoB. WCKJIIOYaTh  BBIOPOCHI B BBIOOPKE  JAaHHBIX.

O60CHOBBIBATH PELLICHUS

- Bmageer mnpuMeHeHHWEM ~ OCHOB  TEOPHH
METaTyprHYeCKUX TPOIECCOB MpPU  PEIICHUY]
TEXHOJIOTHYECKUX  33/a4  METaJTyprHuecKoro
POU3BOJICTBA.

4. CTpyKTYypa ¥ co/iep:KaHue QU CHUTINHBI

OO6mmas TpyA0EMKOCTh TUCIHUIUIMHBI COCTaBiseT 3 3aueTHble eauHuIpl, T.c. 108
aKaJIeMUYECKHUX 4acoB (U3 HUX 44 yaca — camoCTOsITeNIbHAs padoTa CTYJICHTOB).

Ha BTOpOM Kypce B 4eTBEPTOM CEMECTPE BbIICIISIETCA 3 3aU€THBIC SIUHUIIBI, T.C.
108 akagemMuueckux Jaca (M3 HUX 72 daca — caMOCTOsITeIbHAs paboTa CTyACHTOB).

YerBepThlii ceMecTp (2 yaca B HENENIO): JICKIIMU — 28 YacoB, CEMUHApPbl
MpaKTUYECKUE 3aHATHS — 36 4acoB, (hopMa KOHTPOJISI — 3a4eT.

Cmpyxkmypa u coldepxcanue oucyuniunvl « Opeanusayus u HIAHUPOBAHUE Me-
MANIypeutdecko20 IKCNepuUMeRmay no cpokam u suoam pabomsl ompadicenvt 8 llpuno-
orceruu 1.

Coneprxanue pa3iesioB JUCHUILTHHBI

YerBepThIil cEMeCTP

OCHOBBI HAYYHBIX UCCJIEIOBAHUI



Hayuynoe wuccnenoBaHue Kak JesATENbHOCTh, HAINpaBJICHHAas Ha BCECTOPOHHEE
u3yueHre o0bEeKTa, Mpolecca WK SBJICHUS, UX CTPYKTYPBI U CBA3EH, a TaKkKe Moyde-
HHE U BHEJIPEHUE B IPAKTUKY TOJIE3HBIX JJIS YEIOBEKa PE3yJIbTaTOB.

Knaccudukanuss HaydHbIX HCCIIEIOBaHMN: (QyHIaMEHTAJIbHBIE U IMPHUKIATHBIC.
CymHOCTh (pyHIAMEHTAIbHBIX HayuyHbIX uccienoBaHuil. CyHIHOCTh NPUKIATHBIX
HaY4YHBIX uccienoBaHuil. opMbl U METOABI UCCIENOBAHUS: SKCIIEPUMEHTAIBHOE, Me-
TOJIMYECKOE, OMMCATEIbHOE, JKCIEPUMEHTANIbHO-aHAIMTHUECKoe. TeopeTuueckue u
SMIUPUYECKUE YPOBHH UCCIICTOBAHUSI.

[TnanupoBaHue, OpraHu3alys U peanu3alus Hay4dHO-HCCIIEOBaTENIbCKON pabo-
Thl. DTambl MPOBENCHUS HAYYHBIX HMCCIEAOBAHUN: TOATOTOBHUTEIBHBINA, MPOBEICHUE
TEOPETUYECKUX U SMIIMPUUYECKUX HCCIIEIOBAaHUI; paboTa Hal PYKOIHCHIO U €€ 0POopM-
JIeHUE; IPECTABICHUE Pe3yIbTaTOB paboT U BHEJIPEHUE Pe3yIbTaTOB HAYYHOT'O HCCIIe-
JIOBaHUAI.

Beibop  Templ  HayuHoro  wuccienoBaHusa.  [lmaHupoBaHuMe — Hay4HO-
UCClIeI0BaTeNbCKOM padoThl. CocTaBieHue paboyeil MporpaMMbl HAy4YHOTO UCCIIE0Ba-
HUs. MeTronioornueckue U npoueypHble paszeinsl ucciaenaoBanus. CoOop HaydHON UH-
(¢opManu — OCHOBHbIE HMCTOYHHKH. BHIBI HayuHBIX, Y4€OHBIX M CIIPABOYHO-
UH(POPMAIIMOHHBIX W3/1aHuN. MeTonrKa U3y4eHHsl INTEPATYPhI.

Ili1anupoBaHue ¥ NMPOBeJACHNE IKCIIEPUMEHTAJIbHBIX UCCIeI0BAHNM

[IpoBenenne ucciaegoBanuii, 00pabOTKa U aHAIU3 PE3YJIbTATOB HCCIEAOBAHUU.
Oco0OeHHOCTH IKCTIEPUMEHTAIBHBIX HCCIEIOBAHUM B 00JIACTHM TEXHOJOTUUYECKUX Ma-
IMH U 000pyIoBaHuA. Bubl skcniepuMeHTanbHbIX HcciienoBanuil. MadopmarronHoe,
METPOJIOTUYECKOE W MATEHTHO-NPABOBOE OOeCleyeHue HUCCeoBaHUi. TexHu4Yeckue
CpelICTBAa MPOBEJAECHUS IKCIIEPUMEHTAIBHBIX MCCIEIOBAHUM U METOAbl 00pabOTKH pe-
3yJIbTaTOB SKCHEPUMEHTA. POJb M BO3MOXKHOCTH MOJEIUPOBAHMS B 3KCIIEPUMEHTAIb-
HBIX UCCIIEIOBAHUSIX.

OO0uas MeToA0710russ MOACJIUPOBAHUA

MonenupoBaHue Kak CYIIHOCTb HCCJIEIOBAaHUS CIOXKHBIX OO0BEKTOB. [loHsTHE
«Mozenb». Puznueckoe U MaremMaTHueckoe MojenupoBanue. Llenn MopenupoBaHus.
CucTteMHBIN TOAXOA WIM CHCTEMHBIM aHAIU3 IIPU MOJEIMPOBaHUM. MaremaTtudeckas
MOJIEJIb KAK OCHOBA aJITOPUTMHU3ALMHI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS.

Ilocmpoenue pynkyuoHanvbHuiX (AIMnUpUYecKux) mamemamuieckux mooeneu. Pe-
2PeCcCUOHHBIU AHAU3 U MEMOO HAUMEHLUUUX K8AOPAMOS.

IlnanupoBaHue IKCIIEPUMEHTA

OCHOBHBIC TIOHATHUS M OTPECICHUS TCOPUH INIAHUPOBAHUS dKcniepuMeHTa. [1oi-
HbIe (paKTOpPHBIE TUTAHBI UCTIBITAHUH. J[poOHbIC (haKTOPHBIC TIJIaHbI UCITBITAHUH.

Cocmasnenue noituHoMHOU mamemamudeckou mooenu. Pacuem xoagpguyuenmos
JIUHEIHO20 U NAPHO20 83AUMOOEUCBUSL.

IIposepra mamemamuueckou modenu Ha coomeemcmaeue (A0eKeamHocms) uccie-
oyemomy npoyeccy.

5. O0pa3oBaresibHbIEC TEXHOJIOTHH

MGTOI[I/IKa IMpCIiogaBannA AUCHUIIIIMHBI «Opranmaupm " IVIAHUPOBAHUC MCTAJI-



JyPTUYECKOr0 SKCIEPUMEHTa» U pean3alns KOMIETEHTHOCTHOIO MOAX0/1a B U3JIOKE-
HUW ¥ BOCHPUATUU MaTepuasa MpelyCMaTPUBAET MCIOJIB30BAHHUE CIEAYIOIIUX AKTHB-
HBIX U UHTEPAKTUBHBIX (OPM MPOBEACHUS IPYIIOBBIX, UHIUBUAYAIbHBIX, Ay IUTOPHBIX
3aHSATHA B COYETAHHH C BHEAYJIUTOPHOM pabOTOM C 1eNbi0 POPMUPOBAHUS U PA3BUTHS
po¢eCCHOHATILHBIX HABBIKOB O0YYAIOIIUXCS:

— YTEHHE JICKIIMM U CEMUHAPCKUX 3aHATHU COMPOBOXKIACTCS MTOKA30M MYJIbTH-
MEIMMHBIX JIEKIUNA C MIOMOIIBI0 KOMIBIOTEPHOU U MPOCKTOPHOM TEXHUKHU U WILTIOCTPU-
pyeTcsl HarIsIAHBIMU TTOCOOUSIMU;

— 3alllUTa U UHAUBUIYATbHOE OOCYXICHUE BBIMOJIHAEMBIX ATANOB KypCOBOMU
paboThI;

— 0o0cyXJeHue MPONIEHHOr0 MaTepraia Ha CEMUHAPCKUX 3aHSITUSX;

— HCIOJIb30BaHME MHTEPAKTUBHBIX (DOPM TEKyIero KOHTpoJs B dopme ayau-
TOPHOT'O Y BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHMUS;

— OpraHM3anus 1 IpoBeJIEHHEe TeKYIEro KOHTPOJIS 3HAHUM CTYJIEHTOB B (hopme
TECTUPOBAHMSI.

VY aenpHBI BEC 3aHATUN, MPOBOAMMBIX B MHTEPAKTHUBHBIX (hopMax, omperaeseH
[JIaBHOW LIEJIbI0 00pa3oBaTENbHOM MpPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTa 00yYaro-
LIUXCS ¥ COAEPKaHUEM AUCUUILIMHBI «Opranu3anvs U IUIaHUPOBAHUE METAJLTyprude-
CKOT'0 DKCIIEPUMEHTa» U B LIEJOM IO AUCHUIUIMHE cocTaBiseT 20% ayIUTOPHBIX 3aHS-
THUM.

3aHATHS JIEKITMOHHOTO TUMA COCTABISIIOT 50% OT 00bemMa ayIMTOPHBIX 3aHSATUH.

B kypce nexmuii mpemnogaeTcss MOCTOSHHO OOHOBIISIEMBI MaTepuai, 3aMMCTBO-
BaHHBIN U3 Pa3jIMYHbIX HCTOYHUKOB — HAYUYHBIX CTaTeil, MOHOrpaduii, U T.A., 4YTO MO3-
BOJISIET OCBEIIATh MOCJIEHUE TOCTHXKEHHUS] B METAJNTyprud 1 00padOTKe METaIOB /1aB-
JIEHUEM, Npo0yKaasi y CTYJEHTOB UHTEPEC K YCBOECHHUIO 3HAHUH.

BaxxHyto dacTh TeopeTHueckoi M npodecCHOHaIbHON MPAKTUYECKON MOAr0TOB-
KU CTYJECHTOB COCTABJISIIOT IpakTudeckue 3aHsTus. OHM HampaBieHbl Ha OoJiee Tiy0o-
KO€ YCBOCHHE TEOPETUYECKHX MOJIOKEHUH u (hopmupoBaHue y4eOHbIX U Mpodeccro-
HAJIbHBIX IPAKTUYECKUX YMECHUM.

B Teuenue cemecTpa OCyIIECTBIAECTCS TEKYIUNA KOHTPOJIb OCBOCHHMSI THMCLIUILIU-
HbI B (hOpME YCTHOT'O OIIpOCca MO TEMATUKE MPEIIIECTBYIOLIUX 3aHITHH.

6. OnleHOYHBIE CpeICTBA JAJISl TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH,
MPOMEKYTOYHOM aTTEeCTAIMHU 10 UTOTaM OCBOCHHSI TUCHMUILTHHBI
U y4eOHO-MeTouUYecKoe o0ecneyeHne CaMOCTOSITeIbHOM padoThl CTY/IEHTOB

TexHuueckre CpeacTBa OCBOCHHUS AMCIMIUIMHBI BKIIIOYAIOT 3JIEKTPOHHBIM OaHK
JaHHBIX (OTO- M BHAEOMATEPUANOB (IJIAKATOB, CXEM, YEPTEXKE) OCHOBHBIX TEXHOJIO-
TMYECKUX MPOLIECCOB U CHEIUAIM3UPOBAHHOTO MEXAHMYECKOro OO0OpYJOBaHUS, HC-
I0JIb3YEMOTO B METAJIyPru4eCKOM ITPOU3BO/ICTBE.

B nponecce 00ydeHns UCHIOIB3YIOTCS CIAEAYIOLUIUE OLIEHOYHbIE (OPMBI CAMOCTO-
ATENbHON PabOTHI CTYJIEHTOB, OLIECHOYHBIE CPEJICTBA TEKYILEIO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEKYTOUYHBIX aTTECTALlUM:

— YTEHHE PEKOMEHIYEMOU JUTEPATYPBI MPU MOATOTOBKE K JEKIUOHHBIM, IIPAK-
TUYECKUM U CAMOCTOSITENIbHBIM (KOHTPOJIBHBIM) 3aJaHUSM.



B yerBepTOM cemecTpe
—  BBINOJHEHUE KYypCOBOH padoOThI (IO TUIIOBOMY 3aJaHHIO JUISl Ka)Xa0ro oOy-

YaIoIIerocs);
— TOATOTOBKA K IPOMEKYTOYHOM aTTECTAIMH: 3aUECT.

KypcoBast pabota npezacrasisier co6oil paboTy, MOCBSIIEHHYIO pa3paboTKe psaaa
BOIPOCOB METAJUTYPrUYECKOr0 IIPOU3BOJCTBA, U MIPENYCMATPUBAET PEAIN3ALNIO TEOPE-
TUYECKUX U MPAKTUYECKUX HABBIKOB OOYYAIOIINXCS 110 HAIIPABJICHHUIO.

Tema kypcoBoi paboThl, BeINOIHSAEMOIN Ha 4 cemectpe — «MccneqoBanue Bius-
HUsl (PaKTOpPOB MPOKATKU (CKOPOCTb, AePopMalivs MOJOChl, TPEHUE MPHU MPOKATKE) Ha
YCTaHOBOUYHYIO MOILIIHOCTb ITPOKATHOT'O CTAHA».

OueHoYHbIE CPENICTBA TEKYLIErOo KOHTPOJISl YCIIEBAEMOCTH BKJIHOYAIOT KOHTPOJIb-
HbIE BOMPOCHI J1JIs1 KOHTPOJISI OCBOCHUS O0YyYarOIMMHUCS pa3AesioB JTUCIMUILUIMHBI, 3aIl1-
Ta KypcoBOW padOThI.

Obpa3zyvl 3a0anuil Ha Kypcosyo pabomy u KOHMpOIbHble 8ONPOCHL OJisl NPOBede-
HUs meKywe20 KOHMpOJisl ycnegaemocmu, npugedensl 6 Ilpunoocenuu 2.
6.1. @oH/1 OLIEHOYHBIX CPEICTB /ISl POBEAeHNs MPOMEKYTOUYHOI aTTecTAlNU

00y4arIuxcs no JUCUUIIMHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS
B IIpolecce 0CBOEHHUsI 00pa30BaTeJbHONH POrPaMMbl

B pesynbrare OCBOCHHS AMCHUILUIMHBI (MOAYJsl) (DOPMUPYIOTCS CIEAyIOIINe
KOMIICTCHIMH:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl
KOMIIeTeHI[UN o0yuawuuiicsi 10/1:KeH 00/1a1aTh

CrocoOHOCTBIO BBIOUPATH METOJbI TUIAHUPOBAHUS, TMOJITOTOBKHA W IMPOBEICHUS
IK-1 WCCJICIOBAaHNM, HAONIOICHUIA, WCTIBITAHUNW, HW3MEPEHUH W TMPUMEHATh HX Ha

PAKTHKE, AaHAJTM3UPOBATh, 00padaThIBATh U MPEJCTABIISITh PE3YJIbTATHI

YMeHueM CBS3bIBaTh TEXHOJIOTUYECKUE TPOIIECCH U 00BEKTHI METAILITYPrUYeCKOTo
TK-2 MIPOU3BOJICTBA CO CBOMCTBAMU METAJIJIa, ChIPbS U PACXOIHBIX MaTepUATIOB.

CrocoOHOCTBIO ~ MPUHAMATh  OOOCHOBAHHBIE  TEXHHMUYECKHUE  PEIICHUS B
OIIK-6 po(eCCUOHANILHON  NIeATEeILHOCTH, BBIOMpaTh S(PQGEKTHBHBIE U O€30MacHbIC

TEXHUYECKUE CPEJCTBA M TEXHOJIOTUHI

CrocoOHOCTBIO  aHAU3UPOBATh, COCTABIATH U NPUMEHATH TEXHUYECKYIO
OIIK-7 JOKYMEHTAIMIO, CBSI3aHHYI0 C  NPOQECCHOHANBHON  JAEATEIbHOCTHIO, B

COOTBETCTBUM  C  JICUCTBYIOIIMMH  HOPMATHBHBIMH  JOKYMEHTaMH B

COOTBETCTBYIOIIECH OTPaCIH

Croco0HOCTRI0 TIOHUMATh MPUHITUIBI PAOOTHI COBPEMEHHBIX HH()OPMAIMOHHBIX
OIIK-8 TEXHOJIOTMA W WCIIOJIb30BaTh WX IS PEIICHUs 3amad MpoQecCHOHATBHON

JeSITeIbHOCTH

B mnporecce ocBoeHHsI 00pa3oBaTENbHONW MPOTrpaMMBbl JIaHHbIE KOMIIETEHLIUU, B
TOM YHUCJIE€ UX OTJEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MO3TAIHO B XOAE OCBOCHHS
00yYaroIIMMUCS JUCHUIUIMH (MOJyJIel), TPAKTUK B COOTBETCTBUU C YUYE€OHBIM MJIAHOM



U KaJIeHJapHbIM rpauKkoM y4eOHOro mpoiiecca.

6.1.2. Onucanue noxkasaresieid 1 KpUTEepHeB OLCHUBAHUS KOMIIETEHIIM,
(hopMHUpPYeMBIX 10 HTOTaM OCBOEHMS TN CHUILIUHBI (MO1YJIs1),
onucaHue MKAaJ OLeHUBAHMS

[Toka3zaTeneM OIEHWBAaHMS KOMIICTCHIIMH Ha Pa3JIMYHBIX dTanax ux (Gpopmupoa-
HUS SIBJISCTCS JTOCTMDKCHHE OOYYaroIIUMUCS TUIAHUPYEMBIX PE3yIbTaTOB OOYUYCHHS I10
JTUCHIUTUIMHE (MOJIYIIIO).

OIIK-6: Cniocob6eH npuHIMaTh 000CHOBAHHBIC TEXHUYECKHE PEIICHUS B TPOPECCUOHATBHON
NeATETLHOCTH, BHIOUPATh 3P EKTHBHBIC 1 0€30TIaCHBIE TEXHHYECKHE CPEJICTBA U TEXHOJIOTUH

Kpurepun onennBanuns

HaY4YHOT'O UCClIea0Ba-
HUA U TIO3HAHUA

CYTCTBHUE HJIM HEJIOCTA-
TOYHOE COOTBETCTBUE
CJEeYIOIUX 3HAHUM:
Memooo02ul nposede-
HUS UCCTIe008ANUTL U

0bpabomku pe3yibma-
moe

CTBHUE CJIEYIOIINX 3HAHUNA:
Memo0oiocuy nposedeHuUs,
ucciedosanuii u 06pabomKu

pe3yibmamoe.
Z[OHyCKaIOTCSI 3HAYUTCIIb-

HBIE OLINOKH, IPOSIBIISETCS
HEJI0CTATOYHOCTh 3HAHUH,
0 Py MoKa3atenei, o0y-
YaIOLIUICS UCTIBITHIBACT
3HAYUTEINIHBIC 3aTPyJHEHUS
NPH ONIEPUPOBAHHUH 3HAHUS-
MU IIpH UX IEPEHOCE HA
HOBBIE CUTYaIlnN

COOTBETCTBHUE CIICYIO-
WX 3HAHHUI:
Menodono2uu nposede-
HUSL UCCNeO08AHUL U
0b6pabomku pe3vivma-
moe,

HO JIOIYCKAIOTCS He-
3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTpyIHE-
HUS TIPH aHAJIATHYC-
CKHUX OTIepaIiix

Iloxka3areinn
2 3 4 5
3HATh: Obyuatomuiics neMoH- | OOyuarommiics nemMoHCcTpu- | OOydaromuiics neMoH- | OOyuarommuiics
—  CTPYKTYypy CTpHUpYET MOJHOE OT- PYET HEIoJIHOE COOTBET- CTpUpYET YaCTUYHOE JIEMOHCTPHUPYET

[OJIHOE COOTBET-
CTBHE CJICTYFOIIIX
3HAHHH:
Memoooo2uu
nposedeHus uc-
credosanuil u 0o-
pabomiuy pe3ynv-
mamoe,

CcBOOOJIHO OTIepH-
pyer nprobpeTeH-
HBIMH 3HAHUSAMU

yMeThb:

—  OpraHU30BbI-
BaTh U3MEPUTEIbHBIN
9KCTICPUMEHT;

—  COBEpIIEH-
CTBOBAaTh CYIIECTBYIO-
mye U pa3padaThBaTh
HOBBIE TEXHOJIOTHYE-
CKH€ TPOIIECCHI;

—  OlCHUBATh
HayYHYIO 3HAaYIMOCTb
U IIEPCIECKTHBbI
HCIIOJIb- 30BaHUs
pe3ynbTaToB
uccliejoBaHuii B o0ia-
CTH METaJUIypruu

OO6yuaromuiics He yme-
©T WM B HE0CTaTOq-
HOM CTENEeHU yMeEeT:
NpUMenAms Memooono-
2UI0 NIAHUPOGAHUS
aKcnepumenma Os
pewienus 3a0ay uccie-
008AMeNbCKO20 XAPAK-
mepa

OO0yy4aromuiicsi JTeMOHCTPH-
PYeT HeHOJIHOE COOTBET-
CTBHE CIICAYIOLIUX YMEHUIL:
NPUMEHANTb MEMOJ0L02UIO
IIAHUPOBAHUA IKCHEPUMEH-
ma 01 pewlenus 3a0a4 uc-

Cl1e008amenbcKo2o Xapax-
mepa.

JlomycKkaroTcst 3HaUnTeIb-
HBIC OIJ_II/IGKI/I, IPOSABIACTCA
HEJI0OCTaTOYHOCTh YMEHUH,
0 PNy MoKa3arenei, o0y-
YAIOIIUHCS UCTIBITHIBAET
3HAYUTEIbHBIC 3aTPyJHEHHS
IIPU OTIEPUPOBAHUH YMEHH-
SIMH TIPH X TTEPeHOCe Ha
HOBBIE CUTYaIlnU

OO6yuaromuiics 1eMOH-
CTPUPYET YaCTHYHOE
COOTBETCTBHUE CIIECIYIO-
11X YMEHUH:
HPUMEHAMb Memo00JI0-
2UI0 NIAHUPOBANUSL
9KChepumenma o
peuleHus 3a0ay uccie-
008amMenbCcKo20 XApaK-
mepa.

‘VYMeHUsI OCBOEHBI, HO
JIOIYCKAIOTCsl He3HAYH-
TEJIbHBIE OLIMOKHU, HE-
TOYHOCTH, 3aTPyIHEHUS
NPY aHATUTHYECKUX
OTepaIisX, IEPEeHOCE
YMEHUI Ha HOBEIE, HE-
CTaHAAPTHBIC CUTYALN

O06yuarommmuiics
JIEMOHCTPUPYET
IOJIHOE COOTBET-
CTBHE CJICTYFOIIIX
YMEHHI:
NPUMEHSAMb Memo-
00102U10 NAAHUDO-
8aHUs IKCHEPU-
MeHma 0ns peuie-
HUsL 3a0ay uccie-
006amenbLeK020
Xapaxkmepa.
CBobonHO omepu-
pyeT npuobpeTeH-
HBIMH YMEHHSIMH,
HPHUMEHSIET HX B
CHUTYaIHsX TOBBI-
[IIEHHOM CJI0XHO-
CTU

BJIAJI€Th:

—  00001meHneM
Pe3yIbTaTOB UCCIEHO0-
BaHUH IS [TOJTyYCHUSI
HOBBIX 3HAHUIA O TEX-
HOJIOTHYECKHUX MPOLIEC-
cax B METaJUIypIruy;

—  METOOJIOTH-
el Hay4HOTO TO3HAHHS
U MAaTEMaTHIECKHM
annaparoM IJIaHMPOBa-
HUSI OKCIIEPUMEHTA U
00pabOTKH OTBITHBIX
JAQHHBIX

OO0yuaromuiics He Bi1a-
JIeeT WK B HEIOCTA-
TOYHOM CTETICHH Bilajie-
er:

MamemamuyeckKum

uncmpymernmapuem ons

peuleHus npousso0-
CIMBEHHbLX 3a0ay

OO0yuaromuiics Biageer:

UHCMpYMeHmapuem O

peulenus npOu3800CmBEeH-
HbIX 30044,

JIOIYCKAIOTCsl 3HAYNTEIbHBIE
OLINOKH, MPOSBIISIETCS HE0-
CTAaTOYHOCTH BJIa/ICHUS
HaBBIKAMH 10 Psi/ly ITOKa3a-
tenei. O6yuaromuiics uc-
IBITHIBACT 3HAYUTEIIbHbIC
3aTpyJHEHUS IIPU IPUMEHE-
HUM HaBBIKOB B HOBBIX CHTY-
anusx

OO0yuaromuiics ya-
CTHYHO BIIAJICCT:
UHCmpyMenmapuem 0.5

peuleHus NPou3B00-
CIMGEeHHbLX 3a0aY,

HABBIKA OCBOCHBI, HO
JIOIYCKAIOTCsl He3HAYH-
TeJIbHbIE OIIHOKH, He-
TOYHOCTH, 3aTPYAHCHHUS
[P aHATUTHYECKHX
Omeparysx, MepeHoce
YMCHUI Ha HOBEIC, HE-
CTaHIAPTHBIC CUTYAIHU

OOyuaromuiics B
IIOJTHOM 00beMe
BIIQJIEET:
uUHCmMpyMenmapu-
eM 01 pewerus

NpPOU3800CHEEH-
HbIX 3a0a4,

cBOOOJHO TIpHMe-
HSET NOJTy4CHHBIC
HaBBIKU B CUTYya-
LMSIX TOBBIIIEHHOM
CIIO’)KHOCTH




OIIK-7: CnocobeH aHamWM3WpPOBaTh, COCTABJIATH W NPHUMEHATh TEXHHYECKYIO JIOKYMEHTAIIMIO,
CBS3aHHYIO C TNPO(PECCHOHAIBHON JIeATEIBHOCTHIO, B COOTBETCTBUU C JICHCTBYIOIIUMU
HOPMAaTHUBHBIMH JTOKYMEHTaMH B COOTBETCTBYIOLLIEH OTpACIU
Kpurepuu oueHuBanus
IToka3zareJib
2 3 4 5

3HATDb: OO6yuvatomuiicst nemoH- | OOywarommuiicst neMoHcTpu- | OOywarommiicst jeMoH- | OOyuwarommuiics

— METO/JbI Ma- CTPUPYET IOJIHOE OT- PYET HEIOJIHOE COOTBET- CTPUPYET YAaCTUIHOC JAEMOHCTPHUPYET

TEMaTHYECKOM CTaTH-
CTHKH U Hay4YHBIC OC-
HOBBI OpraHU3aIuU 1
l'lJ'laHI/IpOBaHPIﬂ JKCIIC-
pUMEHTa;

—  OCHOBHBIE
MOHSTHS U METOJIbI
MOCTPOEHUS MaTeMaTH-
YECKHMX MOJEIIEH, OCHO-
BaHHBIC Ha 00pabOTKe
SMIUPUIECKUX U CTa-
THUCTHYECKHMX JaHHBIX

CYTCTBHE WJIM HEIOCTa-
TOYHOE COOTBETCTBHE
CIEeYIOIUX 3HAHUM:
UCNONBb308AHUE Mame-
Mamuyeckou cmamu-
cmuku npu obpabomxe

pe3yibmanmos IKCnepu-
menma

CTBUE CIEAYIONIMX 3HAHHUMH:
UCNONb306AHIUE MATEMANU-
YecKoU cmamucmuKky npu
o0bpabomke pe3ynbmamos

IKCHepuMenmad.
JlomyckaroTcs 3HaUnTENb-

HBIC OIIMOKH, TIPOSIBISIETCS
HEJI0CTaTOYHOCTh 3HAHUM,
0 Py MoKa3arenei, o0y-
qa}oumﬁcsl HCIIBITHIBACT
3HAYUTEIILHBIE 3aTPYAHECHUS
IIpY ONIEPUPOBAHUH 3HAHUSA-
MU IIpH UX TIEPEHOCE Ha
HOBBIC CUTYyallul

COOTBETCTBHUE CIIEIYIO-
WX 3HAHHUI:
UCHONb308AHUE Mame-
Mamuyeckou cmamu-
cmuKy npu obpabomxe
pe3yIbmamos IKcnepu-
Menma,

HO JIOITyCKaroTCs He-
3HAYMTEIbHBIE OLIHOKH,
HETOYHOCTH, 3aTPYIHE-
HUSI TTPY aHATATHYC-
CKHUX OIEpaIHAX

[IOJIHOE COOTBET-
CTBHUE CJIEYIOIINX
3HAHHH:
UCNONb306aAHUE
MamemMamuyeckou
CIAMUCMuKY npu
obpabomke pe-
3VILMAMO8 HKCne-

puMenma,
CBOOOIHO orepu-

pyet nproOpeTeH-
HBIMH 3HAHUSIMH

yMeTh:

—  BBIOMpaTH Me-
TOJIbI HCCIICIOBAHMS,
IUTaHUPOBATh U TIPOBO-
JIUTH HEOOXOAUMBIE
9KCTIEPHUMEHTHI ITPH
ONTUMU3ALKNH TEXHOJIO-
THYECKHX [TapaMeTPOB

OO0yuaromuiicst He yMe-
€T WIN B HEI0CTaTOY-
HOM CTENEHU yMEeT:
Opeanu3aYUs NAAHUPO-
BaHUA DKCHepUMenma

OO0y4aromuiics IeMOHCTPH-
PYeT HemoIHOe COOTBET-

CTBHUE CIIEAYIOMINX YMECHHIA:
Op2aHU3aYUs NIAHUPOBAHUS

2KCnepumMenma.
JlomyckaroTcsi 3HaUnuTeINb-

HBIE OIINOKH, MPOSBIISAETCS
HEJ0CTaTOYHOCTb YMEHHUH,
0 Py MoKa3aTenei, o0y-
YAIOIIUHCS UCTIBITHIBACT
3HAYUTEIbHBIC 3aTPyJHEHHS
IIPU OTIEPUPOBAHUH YMEHH-
SIMH TP UX TIEPEHOCE Ha
HOBBIE CUTYaIlnN

OO0yuaromuiicst 1eMOH-
CTpUPYET YaCTUYHOE
COOTBETCTBHUE CIECIYIO-
LIMX YMEHU:
op2anu3ayus NIAHUPo-

BAHUSA DKCHepUMEHMA.
‘VMeHust 0CBOEHBI, HO

JIOITyCKAIOTCS He3HAYH-
TeJbHbIE OIIMOKH, He-
TOYHOCTH, 3aTPyIHCHUS
MIPU aHATUTHYECKUX
OTIepaIisx, epeHoce
YMEHHH Ha HOBBIE, HE-
CTaHAAPTHBIC CUTYAIHH

OO0yuarommuiics
JIEMOHCTPUPYET
MOJIHOE COOTBET-
CTBHE CJICAYIOLINX
YMEHUI:
opeanuzayus nia-
HUPOBAHUA KCNe-

pumenma.
CBoboHO onepu-

pyert npuoOpeTeH-
HBIMH YMCHUSIMH,
MIPUMEHSET X B
CUTyalusX HOBBI-
IIEHHOM CII0XKHO-
cTH

BJIA/IETh:

—  HaBBIKAMU
MIPUMEHEHHS COBpE-
MEHHOI'0 MaTeMaTHYe-
CKOr'0 MHHCTPYMEHTapHUs
JJIs pemem«m OIITUMU-
3aI[HOHHBIX 3a7a4 B
COCTaBe MaTeMaTHye-
CKUX MOJENEH CI0XK-
HBIX MeTannyme[ecxux
00BEKTOB

OOyuaroruiics He Bia-
JIEET WJIM B HEJOCTA-
TOYHOH CTEIICHH Bilajie-
erT:

Memoodono2uell co-
cmaeieHus Mamema-
MUYECKou MoOeiu IKC-

nepumeHma

OO0yuarouiics BiaaeeT:
Memooojio2uell cCoCmasienus
Mamemamuyeckou Mooeu
2KCnepumMenma,
JIOTYCKAIOTCsl 3HAYNTEIbHbIC
OIIUOKH, MIPOSBIIACTCS HE0-
CTATOYHOCTh BIIAJEHHUS
HaBBIKaMH TI0 PsILy MMOKa3a-
teneit. Obyuaromuiics uc-
MBITHIBAET 3HAYMTETBHBIE
3aTpPyAHCHUSI [IPU TPUMEHE-
HUM HAaBBIKOB B HOBBIX CHTY-
anusax

OOyuaroruiics ya-
CTHUYHO BIIQJIEET:
Memoodoiocuell co-
cmaeienus Mamema-
MUYECKOU MOOeIU IKC-
nepumenma,

HABBIKK OCBOEHBI, HO
JIOIYCKAIOTCsI He3HAYH-
TeJbHbIE OIIMOKH, He-
TOYHOCTH, 3aTPy THEHUS
NPU AHATUTHYIECKUX
ornepanusx, epeHoce
YMEHMI Ha HOBBIE, HE-
CTaHIapPTHBIE CUTYAIUK

OO6yuarommuiics B
IIOJTHOM 00beMe
BIIQJICET:
Memodoiocuell
cocmasienis Ma-
memamu4eckou
MoOenu IKcnepu-
Menma,

CcBOOOTHO MTpUMe-
HSICT MOJTyYCHHbIC
HaBBIKH B CUTYa-
IUSIX TTOBBIIIEHHON
CIIOXKHOCTH

10



[[Txabl OLIEHUBAHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALUHA U UX ONIMCAHUE.

dopma NPOMe:KYTOUHOM aTTeCTAI[UM: 3a4eT.

[IpomesxyTouHas aTTecTarus o0ydJarmuxcs B popMe 3adeTa MPOBOIUTCS TIO Pe-
3yJbTaTaM BBINIOJTHCHHUS BCEX BUIOB y4eOHON pabOTHI, MPETYyCMOTPEHHBIX yY4EOHBIM
TUTAHOM TIO0 JaHHOW AWCIUIUIMHE (MOJYJO), TIPH 3TOM YYHUTHIBAIOTCS PE3yIbTaThl Te-
KYIIIETO0 KOHTPOJIS YCIIEBAEMOCTH B TEUCHUE CEMECTPA.

OreHka CTEMeHN JOCTIKEHUS 00yJaronuMUCs TUIAaHUPYEMBIX PEe3yJIbTaToB 00Y-
YCHUS TI0 JUCIUIUIMHE (MOYJII0) TIPOBOIUTCS TIPEMoIaBaTeeM, BEAYIUM 3aHITHS 110
JTUCITUTUTMHE (MOJTYJIF0) METOJIOM SKCIIEPTHOH OlleHKH. [1o uToram mpoMeKyTOouHOM aT-
TECTAIlMH TIO0 TUCIUIUINHE (MOIYIIO) BBICTABIISCTCS OIEHKa «3auTeHo» miu «Hesaute-
HOY.

K npomesicymounoii ammecmayuu 00Onyckaromcsi moivKo CmyOeHmsl, 6bINoJi-
HUusuiUe 8ce 8Udbl YueOHOU pabomsl, npedycmMompeHuble paboyeti nPocpamMmoll no ouc-
yunaune «Opeanuzayus U NIAHUPOBAHUE MEMALIYPIUYECKO20 IKCNEPUMEHMAY, d
Maxoice Co2NacHo pe3yibmamam meKywe20 KOHmpOJsa YChesaemMocmy 6 medenue ce-
Mecmpa, 8bINOIHEHHO020 NPenooasamesiem, 8e0YUUM 3AHAMUSL N0 OUCYUNIUHE (MOOYIIO)
MemoooM IKCNEPMHOU OYEHKU.

Ixana
OlleHUBaHUSA

Onucanue

BeinonHeHs! Bce BUIBI yueOHOM paboThl, MPeTyCMOTPEHHbIE YUYEOHBIM IJIAHOM.
CTyeHT NeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMI, HABBIKOB INPUBEICH-
HBIM B TaOJMIIaX MOKa3aTesei, onepupyeT NpruoOpEeTeHHbIMU 3HAHUSAMH, YMEHU-
3auTeHo SMU, HaBBIKAMH, MPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHOW clokHOCTHU. [Ipu
TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OIIMOKH, HETOUHOCTH, 3aTpyIHE-
HUS [IPU aHAJIMTUYECKHUX OIEpalusix, MepeHoce 3HaHUN U YMEHUH Ha HOBBIE, HE-
CTaHJapTHBIC CUTYaLUH.

He BeImonHeH ofuH uiau Oosiee BUAOB yueOHOH paboOThl, MPEayCMOTPEHHBIX
yueOHbIM IUIaHOM. CTyAEHT JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB PUBEJCHHBIM B Ta0IMLAX [TOKa3aTeNeH, TOMyCKaloTCs 3Hauu-
TeJbHbIE OLIMOKH, MPOSBIIAETCS OTCYTCTBHE 3HAHUN, YMEHUMN, HABBIKOB IO PAIY
IIOKa3aTeNIel, CTyIEHT MCIBITHIBAECT 3HAUUTENbHbBIE 3aTPYIHEHUS NPU ONEPUPO-
BaHUU 3HAHUSIMU U YMEHUSIMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYAIMH.

Hezaureno

@onobl oyeHounvix cpeocms, npeocmasienvt 6 llpunoscenuu 2 k paboueti npo-
epamme.
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7. YueOHO-MeTOAMYEeCKOE U MH(POPMALIMOHHOE O0ecneYeHrne JUCHUILTHHBI

a) OCHOBHas JUTepaTypa:

1. Mopo3zos I0.A., Bepxos E.1IO., lllynerun A.B. MoaennpoBanue npoueccoB u
00BEKTOB B METAILTyprun: yueoHoe nmocooue. M.: MI'OVY, 2010. 121 c.

2. MopaenupoBaHue MPOIECCOB U OOBEKTOB B METAJUIYPrUU [3JEKTPOHHBINA pe-
cypc] : 2IeKTpoH. yuyeOH.-MeTo/. KoMIuieke aucuuminibl / b.M. I'openckuii [u np.] ;
Cub. denepan. yn-t. — Kpacnosipck: WIIK COY, 2008. — on-line. URL :
http://files.lib.sfu-kras.ru/ebibl/umkd/214/ (nata obpamenus 05.04.2017). — Pexxum no-
CTyna : CBOOOHBIM.

3. Apnep IO.II., Mapkosa E.B., I'panosckuii FO.B. I[IlnanupoBaHue 3Kcrepu-
MEHTa IpHY MOUCKE ONTUMAJIbHBIX yciioBuil. M.: Hayka, 1976. 280 c.

0) 10NMOJIHUTEILHAS JIUTEepaTypa:

4. EpmoB M.IO., Conoxnenko B.B. Mertonka Hay4yHBIX HCCIIEAOBAHUM [Dek-
TpoHHBIN pecypc]. M.: MI'TY MAMU, 2011. 41 c.

5. MaremaTuueckoe MOJCIMPOBAHUE U MPOBEIACHUE HATYPHOTO IKCIEPUMEHTA
[37EKTpOHHBIN pecypc| : SIEKTPOH. Y4eOH.-METOJ. KOMIUIEKC aucuuruinHbel / A.N.
Anudepos [u ap.] ; Cub. penepan. yu-T. — Kpacnospck: UK CDY, 2007. — on-line.
URL : http://files.lib.sfu-kras.ru/ebibl/umkd/162/ (nata obpamenus 05.04.2017). — Pe-
UM JIOCTYyTIa : CBOOOHBIM.

6. KomnbroTepHOE€ MOJIETUPOBAHUE [AIEKTPOHHBIN pecypc] : JEeKTPOH. y4eOH.-
MeToJ. KoMIuiekc aucuuruinabl / Cub. denepan. yH-T. — Kpacnospck: UIIK CDVY,
2007. — on-line. URL : http:/files.lib.sfu-kras.ru/ebibl/umkd/4/ (mara oOparmieHus
05.04.2017). — Pexxum jtocTyna : CBOOOIHBIM.

B) IPOrpaMMHOe o0ecneyeHne 1 MHTePHET-PecypChl:

[IporpammHuoe obecriedeHne He MPeryCMOTPEHO.

WNHTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOIMYECKUE MaTepHallbl B AJIEKTPOH-
HOM BHJE, MpeJCTaBIeHHbIC Ha caiite http:/lib.mami.ru B pasnene «IEKTPOHHBIE pe-
CYPCBI».

[Tone3nsie yueOHO-METOIUYECKHE U MH(DOPMAITMOHHBIE MaTEpUANIbl TIPEICTaBIIC-
HbI Ha CalTax:

— ®usnyeckoe MOJAEIUPOBAHUE MPOLIECCOB MEPEMEIINBAHUS METalsla B KOH-
BEpTEPE ¢ KOMOMHUPOBAHHOM NPOAYBKOI

http://uas.su/articles/steelmaking/00003/00003.php

— Huxenepnsie nporpammsl: TECHUC

http://www.tesis.com.ru/software/deform/DEFORM

—  OCHOBBI HOBBIX KOMITHIOTEPHBIX TEXHOJIOTHUH B METaJLUTyPTUA

http://www.gform3d.ru/QuantorForm

— Crarbu LS-DYNA 110 KOHEUHO-AJIEMEHTHOMY aHaJIu3y MPOIECCOB 00padoT-
KH JIaBJICHUEM

http://dynaomd.ru/statya.htm

— Meramnyprudeckue mporecchl
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http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html

8. MarepuajibHO-TEXHUYECKOE O0ecneYeHue TUCIMILIMHBI

Aynautopust u naboparopuu kadenpsl «Metamryprus» aB1204, a1205, ap1206,
aB1206a ocHaleHbl CTCHAAMU W HATJISITHBIMHM ITOCOOHMSAMU, JTa0OPATOPHON U DKCIIEPH-
MEHTaJIbHOW OCHACTKOM, KOHTPOJIBbHO-U3MEPUTEIHHBIME TPUOOpPaAMU, KOMIIBIOTEPHOU U
MIPOCKTOPHON TEXHUKOW, COBPEMEHHBIM MPOTPAaMMHBIM olecrieueHueM. Mx mpumeHe-
HUE€ TO3BOJIIET BECTU MOJHOLECHHBIA y4eOHBIA MPOIECC, MPOBOJUTH JA0OPATOPHBIE U
MPAKTUYECKUE 3aHATHUS, a TAKXKE 3aHUMAThCA C YYAaCTUEM CTYJIEHTOB KOMIBIOTEPHBIM
MOJICIMPOBAHUEM TPOIECCOB U 00BbEKTOB B MeTautypruu 1 OM], npuBuBas oOyyaro-
IIMMCS] HABBIKH K CAMOCTOSITEIIbHON HayYHO-HCCIIE0BATEIbCKON €SI TEIbHOCTH.

JIeKIIMOHHBIEC 3aHATUSI TIPOBOJATCS C UCIOJIB30BAHUEM MYJIBTUMEIUMHON TEXHU-
KM, JIJIS YETO MCIOJb3YETCsl OPTATUBHBIN KOMITBIOTEP U MYJIbTUMEIUA-TIPpOeKTOp. M-
JIOCTPaTUBHBIM MaTepuall TOTOBUTCA C HCIOJb30BaHMEeM mporpamMm PowerPoint u
0TOOpa)kaeTcs B MPOIECCE UTCHUS JICKIIH.

9. MeToanuyeckue peKOMEHIAUNH IJISI CAMOCTOSITEIbHOI padoThl CTY/IEHTOB

JUisi MakcuManabHOM WHIUBUyAIU3AIUU JIEITEIbHOCTH CTYJEHTa, Y4YeOHBIM
TUTAHOM TMPEAYCMATPUBAETCS BPEMsI 11l CAMOCTOSTENbHON paOOTHI.

Cpeny OCHOBHBIX BHUJIOB CaMOCTOSATENBHON pPAOOThI TPATUIIMOHHO BBIJCISIOT:
TBOPUYECKYIO JESATENHHOCTh CTYJIEHTA B ayJIMTOPUHU, NMPU BHEAYTUTOPHBIX KOHTAKTax C
mpernojiaBaresieM Ha KOHCYJbTAllUSIX W JOMAIlTHEH MOATOTOBKE K JICKIMSM, CEMUHAp-
CKUM W TIPAKTUYECKUM 3aHATHUSM, 3a4€TaM U DK3aMEHaM, TIPE3CHTAIUSAM H JOKIJIaJaM;
HanucaHue pedepaToB, BHIMOIHEHHUE JTA0OPATOPHBIX U KOHTPOJIbHBIX paboT; yyacTHE B
Hay4HOH padoTe U mp.

Lenp camocTosATENBHONU pabOThI CTYIEHTA — OCMBICIIEHHO M CAMOCTOSITEJIBHO pa-
00TaTh CHadaja ¢ yueOHBIM MaTepHalioM, 3aTeM C HayyHOW WH(]OpMaImei, 3a10KUTh
OCHOBBI CaMOOPTaHU3AIMHA U CAMOBOCIIUTAHUS C TeM, YTOOBI IPUBUTHh YMEHHE B JalIb-
HEHIIIeM HEeNPEePHIBHO TOBBIIIATH CBOIO MPO(HECCHOHATFHYIO KBaTU(DUKAIIUIO.

[InanupoBaHre BpEeMEHHM Ha CaMOCTOSATENbHYIO paboTy CTyAeHTaMm JIydlle OCy-
HIECTBIJISITH Ha BECh CEMECTP U MPEyCMaTpUBATh PETYIISIPHOE TOBTOPEHUE MPOMACHHO-
ro yueOHOTO MaTepHaia.

s Oonee yriiyOIE€HHOTO HM3yYEHHUsI PEKOMEHAYETCS HCIOJIb30BaTh H3IAHMS,
yKa3aHHbIE B CIIUCKE JOTIOJHUTEIBHON JIUTEPATYPhI.

Jlnis paciimpeHus 3HaHUW CJIeyeT MCIOJb30BaTh TaKXKe CBEJICHUS, MOITYUYCHHbIE
u3 VHTEepHET-UCTOYHUKOB Ha COOTBETCTBYIOUIMX CalTax, a TakXe MPOBOJUTH MOUCK B
pa3IMYHBIX CUCTEMax, Takux Kak Yandex, Rambler, u nonp3oBarbcs cnenuanu3upo-
BaHHBIMM  CaliTamMM, TakKUMW Kak www.anticor.ru, http://www.naukaran.ru,
http://www.maik.ru u 1pyrumu, peKOMEH/I0BaHHBIMU TMpeEIoaBaTesieM Ha JIEKIMOHHBIX
3aHATHUSAX.
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10. MeToauveckue peKOMEHIAIUM VISl IPENoJaBaTeJIsi

[Ipu opranuzanuu y4eOHbIX 3aHATUH (JIEKIMI, CEMHUHAPOB, TPAKTUYECKUX 3aHS-
TUH, Ta0OPATOPHBIX, CAMOCTOSITENIbHBIX U BBIITYCKHBIX PabOT, a Tak:Ke KypcOBOIO IMPO-
EKTUPOBAHUS) CJIEAYET MCIIOJIb30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYYEHHS Ha BCEX
sTamax JjIs BOBJICUEHHUS CTYACHTOB B Mpollecc Mo3HaHus. s sToro mernecooOpazHO
UCIIOJIb30BaTh CJEMyIoNre (OPMBI:

— JMaJIOroBO€ OOyYEHHE, B XO0JI¢ KOTOPOIrO OCYIIECTBISETCS B3aUMOJICHCTBUE
penojaBaTessi U CTyJEHTa;

— MOJEIUPOBAHUE, TO €CTh BOCIPOU3BEICHHUE B YCIOBUAX OOYUEHHMS IO JaHHOMN
JUCLUIUIMHE MPOLECCOB, MPOUCXOAUINX B PEATbHOCTH;

— KOMIIbloTepHU3aIus o0ydeHus JUisl UHTCHCU(DUKAIUKY U PACIIUPEHUS BO3MOXK-
HOCTEH 00pa30BaTENIbHOTO MPOLECCa;

— HCHOJB30BAHME CPEJICTB HATJSAHOCTU: CTEHJABl C KOMIUIEKTOM Y4YeOHO-
METOJIMYECKON JUTEePaTyphl, TUIaKaThl MO TeMaM, HaTypHbIe 00pasiibl, MYyJbTUMEIUN-
HBIE CUCTEMBbI, KAPTOTEKY YUEOHBIX BUACOCTANI0B U BUACODHUIEMOB U JIp.

[Iporpamma cocraBiieHa B COOTBETCTBUU ¢ PepepaabHbIM roCyJapCTBEHHBIM 00-
pa3oBaTeIbHBIM CTAHJIAPTOM BBICHIEr0 0Opa30BaHUs MO HAIMPABIEHUIO MOATOTOBKHU 0Oa-
kasaBpoB 22.03.02 Merajuryprus.
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IIpunoxenue 2
K paboueil mporpamme

MMHHCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHUS U POCCUMCKOM OEJNEPAIINN
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIET'O OBPA30BAHU S

«MOCKOBCKHWH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

Hanpasnenue noarorosku: 22.03.02 METAJUUIYPI'UA
OII (mpoduip): «MTHHOBAIIMU B METAILTYPTUN
®opma 00yueHUs: OYHO-3a0YHAas
Bua npodeccuonanbHOM 1eITeTbHOCTH:

Haytmo-uccvzedoeameﬂbcxaﬂ

Kadenpa: Meramnyprus

®OH/I OHEHOYHBIX CPEJICTB

IO AMCHUIIJIMHE
OPTAHM3AINA U ITAHUPOBAHUE METAJUIYPTHYECKOT'O DKCIIEPUMEHTA

Cocrag: 1. ITactiopt poHIa OIICHOYHBIX CPEACTB
2. OnucaHue OLICHOYHBIX CPEJICTB:
- BOIIPOCHI JIJISl KOJUTOKBUYMOB, COOECEIOBAHUS;
- 3aJ1aHUE AJI KypCOBOM paOoTHI,

- IEPCUYCHb BOIIPOCOB Ha 3a4CT.

MockBa, 2022 rox



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTM KOMMNETEHLWUN

Tab6mumna 1

OPTAHM3AIUA U IINTAHUPOBAHHUE METAJIJTYPITHYECKOI'O SKCIIEPUMEHTA

OdI'oOC BO 22.03.02 «MeTaaayprus»

B nponecce 0CBOCHUA JaHHOM JUCITUILIAHBI CTYACHT (I)OpMI/IpyeT U ICMOHCTPUPYCT CIICAYIOIINC HpO(l)eCCI/IOHaJIbeIe KOMIICTCHIIUH

W3MEPEHUN 1
MIPUMEHSTh UX Ha
MIPaKTHKE,
aHAJIM3UPOBATh,
oOpabaThIBaTh U
MIPEJICTaBIISIT
pe3yIbTaTHI

pe3ynbraToB. Peructpuposats
noka3aHusi npubopos. [IpoBoaut
pacuéThl U KPUTHUUECKU aHAIU3UPYET
[pe3yNbTaThl, IEJIaeT BBIBOIBL.

— Bnaneer Beibopom
HCIIBITATEIBHOTO U
HU3MEPUTEILHOTO
00opyI0BaHuUs, HEOOXOIUMOTO
JUTSL IPOBEJICHUS UCCIICIOBAHUIA.
BrimoaHsaeT onieHKY U
00paboTKH pe3yIbTaToOB
HCCIICTOBAHMSI.

KOMIIETEHIIUN TexHoJs0rus dopma .
Crenenu ypoBHeil 0CBOeHUsI
IlepeyeHb KOMIIOHEHTOB (popMupoBaHuUs | OLEHOYHOIO KOMITeTeHHii
HHAEKC | ®OPMYJINPOBKA KOMIIETEeH LUl cpeacra**
IK-1 CrocobHOCTH - 3HaeT METO/bl UCCIICIOBAHUMH, JIEKIU, K, ba3oBblii ypoBeHb:
BBIOMPATh METOBI MpOBeCHNS, 00padOTKH U aHAIH3a caMOCTOsITEeIbHAs YO — BJaJIeeT OCHOBHBIMH
IUIAHUPOBAHUS, pe3yJIbTaTOB UCTIBITAHUI U pabora, METOJIaMH aHaJIn3a U METOIUKOU
MOATOTOBKHU U n3MepeHuit. Kpurepun Beioopa CEMUHAPCKUE MIPOBE/ICHUS UCCIIEIOBAHUS.
MIPOBEACHUS METOJ/IOB U METOAMK UCCIACAOBAHUN | 3aHATHUSA IloBbIIeHHBIH YPOBEHb:
HCCIIEIOBAHUI —
5 a . - YMeeT npoBOAUTH UCTIBITAHUSA, CrI0COOEH OpraHH30BaTh
HaOIrOICHUI .
i i, H3MEPEHNS 1 06paboTKy M3MEPUTEILHBIN Z-)KCHepI/I‘I}/IeHT JIniE:
WCIIBITaHUH, MOJTyYEHUS] HOBBIX 3HAHUM O

TEXHOJIOTMYECKHUX MpoIeccax B
MeTaJLTypTUH.




AKCTIEPUMEHTA U 00pabOTKH
OIIBITHBIX JAHHBIX.

InK-2 VYMeeHne cBI3LIBATh
TEXHOJIOTHYECKHUE
MPOIIECCHI U
00BEKTHI
METaJLTyPrHYECKOTO
MIPOU3BOJICTBA CO
CBOMCTBaAMH
MeTaJa, ChIPbs U
PacxXoIHBIX

MaTCpHraIoB.

- 3HaeT OCHOBHBIE TEXHOJIOTHH
METAJIITypruuecKOro Ipon3BOACTBA.
CraTuctrueckyio o0paboTKy JaHHBIX
- YMeeT ycTaHaBIMBaTh OTKIOHEHUS
TaHHBIX OT HOPMAaJIbHOTO
pacripeniesieHusi, 0OHapy>KUBaTh U
MCKJII0YaTh BHIOPOCHI B BEIOOPKE
naHHbIX. OOOCHOBBIBATH PEIICHUS
- Biiageer npumMeHeHnEM OCHOB
TEOPUU METAJUTYPrUYECKUX
IIPOLIECCOB NP PEUICHUH
TEXHOJIOTMUYECKUX 3a7a4
METaJIITypruuecKoro
IIPOU3BO/ICTBA.

JICKIUS,
CaMOCTOSTeIbHAS
pabora,
CEMUHApPCKHe
3aHATHUA

YO

ba3oBblii ypoBeHb:

— BJAJIeeT OCHOBHBIMU
MOHITUAMH U METOJaMU
TEOPETUYECKOIO U
9KCIIEPUMEHTAIBHOIO
WCCIIETIOBaHUSI pELICHUS
ONTUMHU3ALMOHHBIX 3a/1a4.
IloBbIlICHHBIH YPOBEHB:

— BJIQZCET METOJIaMU
IIOCTPOEHHUSI MaTEMaTHYECKUX
MOJIEJIEH, OCHOBAHHBIX Ha
00paboTKe IMIUPUUYECKUX U
CTaTUCTUYECKUX JAHHBIX
YIPaBJIECHUS TEXHUUECKUMHU
00BEKTaMHU M TEXHOJIOTUYECKUMU
IpoLecCaMH.

**. CokpamieHust (fOpM OLIEHOUHBIX CPE/ICTB CM. B puiioxxeHn 2 k PIL.




[Ipunoxenune A

Hepeqeﬂb OLICHOYHBIX CPEACTB II0 JUCHUIIJINHE

«O[granma!!nﬂ U INJTAHUPOBAHUEC METAJIYPIrUICCKOro IKCIIEPUMEHTA»

HanmenoBanue [IpencraBnenue
Kpartkas xapakTepucTuka OIeHOYHOTO
OLIEHOYHOTO OIICHOYHOTO CPE/ICTBA B
cpencTBa
CpeCcTBa dOC

CpencTBO KOHTPOJIS YCBOCHUS Y4eOHOTO

MaTepuasia TeMbI, Pa3zelia Uil Pa3aesioB
p » basil pasit Bomnpocsl o

Komnoksuym JICIMILTAHBI, OPTAaHH30BAaHHOE KaK
TeMam/pasieram
(K) yueOHoe 3aHATHE B BHJIE cOOeCe10BaHUS
JUACITUTLTAHBI
Mearoru4eckoro paboTHUKA C
00yYarOIUMHUCS.
CpencTBO KOHTPOJIS, OPTaHU30BAHHOE KaK
crienMajabHas Oecesia re1aroruaeckoro
YcTHBII ompoc, pabOTHHKA C OOYYAIOIIMMCS Ha TEMBI, Bormpocsr o
cobeceoBanue CBSI3aHHBIE C U3YYaEMOW TUCLUIUIMHOM, U TeMam/pasnenam
(YO) paccuMTaHHOE Ha BBISCHEHHE 00beMa JUCIUTLINHBI

3HaHUI 00y4aroLIerocs Mo ONPEICICHHOMY
paszeny, Teme, npobiieMe u T.11.




[Ipunoxenue b

OQOQMJ’ICHI/IG H OIMMCAHUE OLICHOYHbLIX CPEACTB

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHN S POCCUICKON ®EJEPAIIUN
®denepalibHOE TOCYJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICIIETO 00pa30BaHUs
MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET
Hanpasienue noaroToBku:

22.03.02 METAJUIYPTUA
OII (mpo¢uinp): «THHOBaIIMM B METAILITYPTHNY

Kadenpa «Meramryprusp»

(HauMeHoBaHUE Kadeapbl)

BOHpOCbI JAJIA KOJVIOKBUYMOB, coﬁeceszaHml

110 JUCHUIIJIMHEC <<O[2FaHI/ISa![I/IH W TIJIAHWUPOBAHUEC METAJLUTYPIrUYCCKOro SKCIIEPUMEHTA»

(HaMMEHOBaHUE JUCUIUTUTHHBI)

Pa3nen 1. OcHOBBI HAYYHBIX HCCJIETOBAHUI
1. ®ynnaMmeHTalbHBIE U IPUKJIAJAHBIC HAYYHBIE UCCIEAOBAHUS.
2. ®@opMbl U METOAbl HCCIEIOBAHUA: IKCIEPUMEHTAIbHOE, METOJUYECKOE, OMHCATEIBHOE,
AKCIEPUMEHTAITbHO-aHATUTUYECKOE.
3. Teopernyeckue U SMIUPUUECKUE YPOBHH HCCIIETOBAHUSI.
4. IlnanupoBaHUE, OPraHU3aLUS U peaTn3alus HAyYHO-UCCIIE0BATEIbCKON PaOOTHI.
5. Drambl NpoBEACHUS HAYYHBIX MCCIIEIOBAHUN: TOATOTOBHUTEIBbHBIN, MPOBEACHUE TEOPETHUECKIX
Y SMITUPUYECKUX HUCCIIEeIOBAHUIL; MpeICTaBIeHUE Pe3yIbTaTOB padOT U BHEAPEHUE PE3yIbTAaTOB
Hay4YHOT'O MCCIICIOBAHUSI.
Paszgea 2. [lianupoBaHue U NPoBeeHNe IKCIIEPUMEHTAJIBLHBIX HCCIeA0BAHUIA
1. Tlopsmok mpoBeaeHUs: UCCIIEIOBAHUM.
OO0paboTka 1 aHAINU3 PE3yIbTATOB MUCCIEAOBAHUM.
DKCIEepUMEHTATBHBIC UCCIICIOBAHUS B 00IACTH TEXHOJIOTHYECKUX MAaITUH U 000PYI0BaHUS.
NudopmannoHHoe, METPOIOTUYECKOE U TATCHTHO-TIPABOBOE 00ECTIeYeHIE HCCIIeT0BaHUH.
TexHUYEeCKHE CpeCcTBA MPOBEICHUS IKCIIEPUMEHTALHBIX UCCICIOBAHUNA U METOIBI 00padOTKH
pEe3yabTAaTOB IKCIIEPUMEHTA.
Paszpnen 3. O0mas MeT010J10rMs MOJAEJIMPOBAHUA
1. TlonsiThe U 1eH MOJIETUPOBAHMSL.
2. Dduznyeckoe U MaTeMaTUYECKOE MOJICIIMPOBAHUE.
3. MeToI0J0rus COCTAaBICHNS MaTEMAaTHICCKON MOJICIIH.

NN

Pa3nea 4. [lnanupoBanue 3KCIIEPUMEHTA
1. CocraBnenue 1iaHa (MaTpuibl IUIAHUPOBAHMSI) IPOBEIEHUS IKCIIEPUMEHTA.
2. Tlonuble hakTOpHBIE TUIAHBI UCTIBITAHUM.
3. JpoOHsble (akTOpHBIC MIaHbI UCIIBITAHUM.



Kpurepun oueHku:

KonnokBuyMmbl, yCTHBIE OIIPOCHI, cOOECEeI0BaHUs OLIEHUBAIOTCS 10 YETHIPEXYPOBHEBON CHCTEME.

Onenka «OTJIMYHO» BBICTABISAETCS CTYACHTY, €CJIM 00yUYarOLIUICs AaeT NOJHbIA U IPABUIIbHBIN
OTBET, 0OHAPY’>KUBAaET OCO3HAHHOE YCBOCHUE NMPOrPaMMHOI0 MaTepuala, MOATBEPKIAET OTBET CBOMMHU
IIpUMEpaMu;

Onenka «Xopomio» BBICTABISAETCS CTYAEHTY, €CIM OOydYaroluiics JaeT OTBET, OMU3KUN K
TpeOOBaHUSAM, YCTAaHOBJIEHHBIM JUISl OLIEHKH «OTJIMYHO», HO JOIyCKaeT 1-2 HETOYHOCTH B PEUEBOM
oopmieHHn OTBETa, KOTOPbIE JIETKO MCIIPABIISET CaM MM ¢ HEOOJIBIION TOMOIIBIO PETOAaBaTENs;

OneHka «Y0BJIETBOPHTENbHO» BBICTABIIAETCS CTYAEHTY, €CIM OO0ydaroluiics B LEJIOM
oOHapy>KMBaeT MOHMMAaHHUE U3JIaraéMoro MaTepualia, HO OTBEYaeT HEMOJIHO, IO HABOSIIUM BOIPOCAM
IpenojaBaTesis, 3aTPyIHSETCS CaMOCTOSITENIbHO IPUBECTU IMPHUMEPHI, JOMYCKAeT OMIMOKHU, KOTOpHIE
HCIIPABISET TOJBKO C IIOMOIIBIO IIPENOJABATENsA, M3J1araeT MaTepHhall HECBSA3HO, HEIOCTATOYHO
II0CJIEI0BATENBHO, JOIyCKAaeT HETOYHOCTH B YHNOTPEOJIEHUH CIIOB M IOCTPOEHUM CIOBOCOYETAHUH U
MIPEAIOKECHUM;

Onenka  «HeynoBJIeTBOPHUTE/ILHO»  BBICTABIISIETCS  CTYyAEHTY, €ciaM  OOydarouics
OoOHapy>KMBaeT HE3HAHWE OCHOBHBIX TOJIOKEHUI WM OoJbllell YacTH HU3y4yeHHOro MaTepuana,
JIONyCKaeT OMMOKU B (POPMYJIUPOBKAX, HE MOXET HCIPABUTh UX JaK€ C MOMOIIbIO HABOISIINUX
BOIPOCOB MpENoaBaTes, peub NPEphIBUCTA, HEMOCIEI0BAaTEIbHA, AIOTUYHA, C PEYEBBIMU OLIMOKAMHU.



MUHUCTEPCTBO HAYKHU U BBICILLIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPAIIN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:

22.03.02 METAJUTYPTUA
OIT (mpocuip): « THHOBAaIIMM B METAILITYPTHI

Kadenpa «Meramryprus»

(HauMeHoBaHUE Kadeapbl)

3aganue ISl KypCcoOBOH padoTHI

110 JUCHUIIIIMHE ((O[ZFaHI/ISa!!I/IH U TJIAHWUPOBAHUC MCTAJLUTYPIrUYCCKOTr0 SKCIICPUMCHTA»

(HaMMeHOBaHHC Z[I/ICI_U/IHHI/IHLI)

KypcoBast pabGora (mpoekT) mpeamnoiaraeT y4eT MHIAMBHIYaJbHBIX OCOOCHHOCTEH CTYJEHTOB,
nudepeHIMpoBaHHbIN TOAX0/1 K O0YYEHHIO ¥ TTPOBEPKE 3HAHUN U YMEHUH.

[IpenycmaTpuBaeTcs BBIOJIHEHHE KYpCOBOH paboThl (11O THUMOBOMY 3aJaHMIO JUISl KaXKIOTrO
oOyyaromerocs).

KypcoBast pabGora (mpoekT) mpeiacTaBisieT co0oi paboTy, MOCBSIIEHHYIO pa3paboTKe psaa
BOIPOCOB METAJLTYPTUYECKOTO IPOU3BOJCTBA, W TPEAYCMATPHBACT pPEATN3AIUI0 TEOPETHUECKUX U
MPAKTUYECKUX HABBIKOB OOYYAIOILIMXCS 110 HANIPABICHHIO.

Ha ocnoBanuu nonHoro ¢akropHoro skcrepumenta (I1DD) npoBeneHo ucciieJOBaHUE BIHSHUS
TpexX (akTOpoB x| (CKOPOCTh MPOKATKH), X2 (CTENEHb 00XKaThsl), X3 (TPEHUE MPHU 3aXBaTe) Ha OTKIIUK
(YCTaHOBOYHYIO MOIIHOCTh YETHIPEXBAJIKOBOTO CTaHa X0JoaHOU mpokatku 250/750%500 npu obxatun
noJsiocsl mupuHon 400 Mm)

y:f(xlax2ax3)>
TAC X; — HOPMHUPOBAHHBIC 3HAYCHUS (baKTOpOB.

OcHOBHbIE YPOBHHU (haKTOPOB
x1:3 X2=25%;X3=O,11.
WHTepBaibl BApbUpOBaHHs (HaKTOPOB M/C;
Ax; =0,5m/c; Axy =5%; Ax3 =0,03.
B kaxnoii Touke (i =1, 2,..., N) cnextpa [1dD 6b110 poBeieHO N0 ABa Ty OINPYIOIIHNX
OIIBITA.

PesysnbTaThl M3MEpEHUI OTKIMKA };|1 U )V;> B 3THX ONbITaX NpUBENEHHI B TaOnuie, tae I — cymma
YeThIpeX MOocaeTHUX UPp mudpa cTyIeHTa.

Pe3yabTarsl M3MepeHN 0TKIANKA

i Vi1, kBt Vi , KBt

1 282+3,3111 271+2,94111
2 202+2,3311 186+2,80L11
3 578+8,64111 538+9,00111
4 413+6,17111 405+5,5211
5 249+2,9711 239+3,16111
6 178+2,14111 171+2,04111
7 499+7,56111 484+7,1111
8 356+8,17111 328+5,12111




BoinonHenue pacyeTHoOI YacTH KypcoBoil paboThI ITpelycMaTpUBaET:

1. IlocTpouTh MaTpully IJIAHUPOBAHUS IKCIEPUMEHTA.

2. lloscHUTH OpraHMU3alMIO IPOBEACHHS SKCIIEpUMEHTA. YKa3aTh peaibHble ((PU3NUECKHE)
3Ha4YeHus (aKTOPOB B COOTBETCTBUH C PACHpEeICHUEM YPOBHEH UX BapbUPOBAHMUSL.

3. BbIUMCINUTH OLIEHKU AMCIIEPCUH OTKJIMKA B TyOJUPYIOLIUXCS OINbITaX U MPOBEPUTH MX
OJTHOPOAHOCTh. HallTn MaremaTuyeckyro MoJellb 00bEKTa UCCIIEIOBAHUS B BUIE MOJIMHOMA C YYETOM
BO3MOXKHBIX B3aUMOJICHCTBUI MEXTY (pakTOpamu.

4. OueHuTh 3HAYUMOCTb KOA(P(PUIIMEHTOB YPAaBHEHUS PETPECCHH.

5. IIpoBepuTh aIeKBaTHOCTH NOJYYEHHONU MOJEIIH.

Vkazanue. Ilepen BbIIOTHEHHEM pabOThl CIEAYeT M3YYUTh OCHOBHBIE TEOPETUYECKUE
MIOJIOKEHUS OCHOB IUIAHUPOBaHMA HKcmepuMmeHTta. [lpu oueHke 3HAYMMOCTH  KO3(h(UIIMEHTOB
YpaBHEHHUS perpeccud HeoOXOAMMO HCHOib30BaTh f-kputepuid CrbromenTta. [nsg mpoBepku
OJTHOPOJHOCTH JHCIIEpCHM cienyeT ucnoias3oBaTh G-pacnpenencnue Koxpena. [[ns mposepku
aJICKBATHOCTH ITOJIyYEHHOM MOJIEH CIIelyeT UCI0JIb30BaTh FF-kputepuil duinepa.

Kpurtepun onenkmu:

Kypcoas pabota (IpoeKT) OIeHUBAETCS 10 YETHIPEXYPOBHEBOM CHUCTEME.

Onenka «OTaM4HO» — KypcoBas pabora (IPOEKT) BBHINOJIHEHA B IIOJHOM 00BEME;
MOSICHUTEIbHAS 3aIMCKa U3JI0KEHA JIOTUYHO; BBIBOJIBI U 0000IICHUS! TOYHEI.

Onenka «Xopouo» — KypcoBas padoTa (IIPOEKT) BBIIOJHEHA C HE3HAUYNUTEIIbHBIMU MPOOeIaMu:
M3JI0KEHNE HEJOCTATOYHO CHCTEMaTU3MPOBAHHOE, B BHIBOJAX U 00OOMICHUSIX JIOIYCKAIOTCS HEKOTOPHIE
HETOYHOCTH.

Onenka «YI0BJETBOPUTEJIBLHO» — KypcoBass paboTa (IPOEKT) BBINOJIHEHA C IMpoOeraMu:
MaTepHall U3JlaraeTcs HeCUCTEMaTU3UPOBAHHO; BBIBOJIbI U 000OIICHUsT apryMEHTHUPOBAHbI €J1a00, B HUX
JOTTYCKAIOTCSI OIITHMOKH.

Onenka «HeynoB/1eTBOPUTEIbHO» — CO/IEpP)KAHUE KYPCOBOM paboThl (IPOEKTa) HE PACKPHITO,
BBIBOJIOB M 000OIIIEHUI HET.



MUHUCTEPCTBO HAYKHU U BBICILLIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPAIIN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:

22.03.02 METAJUTYPTUA
OIT (mpocuip): « THHOBAaIIMM B METAILITYPTHI

Kadenpa «Meramryprus»

(HauMeHoBaHUE Kadeapbl)

IlepeyeHs BONPOCOB HA 3a4eT

110 JUCHUIIIIMHE ((O[ZFaHI/ISa!!I/IH U TJIAHWUPOBAHUC MCTAJLUTYPIrUYCCKOTr0 SKCIICPUMCHTA»

(HaMMeHOBaHHC Z[I/ICI_U/IHHI/IHLI)

MogenupoBanue Kak MeToq no3Hanus. [lonsarue moaenu.
OxapakTepu3yiTe eI MaTEMAaTHYECKOT0 MOICIUPOBAHMSL.
duznyeckoe U abCTPaKTHOE MOACTUPOBAHUE.
OTanbl NOCTPOEHUSI MATEMATUYECKUX MOJEIEH.
Knaccudukanus MaTeMaTHIeCKUX MOJIEICH.
Ha 9T0 HampaBineHbl MaTeEMaTHYECKUE METOABI ONTUMU3ALINH?
[lepeuncnure u KpaTKoO MOSCHUTE CYIIHOCTh METOJOB MOJIETUPOBAHUS.
N3noxuTe OCHOBHBIE OCOOCHHOCTH, MPUCYIIUE MATEMATUYECKUM MOJIEIISIM.
. Uro nmoapazyMeBarOT MOJi MATEMATHUECKOU MOJIEIBIO CUCTEMBI?
10. AJNropuTt™m COCTaBJICHUS MATEMATUYECKON MOJIEIH.
11. Ilo xakuM Npu3HaKaM pa3iavyaroT MOAEIU?
12. V310%uUTEe METOAOIOTHIO MOATOTOBKH CUCTEMbI HCXOHBIX TaHHBIX, HEOOXOAUMBIX MpPU
MOJEJIUPOBAHUU.
13. MaiiTe KpaTKyO XapakTEPUCTHKY METOJOB 3aJlaHUs YCIOBUH (DYHKIIMOHUPOBAHUS MOJICIIH.
14. TlosicHUTE CYIIHOCTh MOJACTUPOBAHUS CIyYalHBIX (PAKTOPOB, HEMPEPHIBHBIX M JTUCKPETHBIX
CIIy4alHbIX BEJINYUH.
15. U3noxute nopsaok pa3paboTKH UMUTALIMOHHON MOJIENH.
16. laTb CpaBHHUTEIBHYIO XapaKTEPUCTUKY METOJOB TIOJYYCHHS HAOIIOJECHUNH TIpH
MMUTALMOHHOM MOJEIIUPOBAHUMU.
17. M3n0XuTE€ OCHOBHBIE MOHATHS O MPOTPAMMHOM peaau3alid UMUTAIMOHHBIX MOJEIEH M
COBPEMEHHBIX CpeaX UMUTALMOHHOTO MOICIUPOBAHUSL.)
18. TlpuBecTu OCHOBHBIE MOKA3aTEIN KA4€CTBA MOJIENIEH CIIOKHBIX CUCTEM.
19. U3noxute CymHOCTh NACCUBHBIX, aKTUBHBIX U KOCBEHHBIX METO/IOB IOBBIIIECHUS KaueCTBA
OILICHHUBAHUS ITOKa3aTeIeH.
20. U3noxute OCHOBHBIE LIEIN TEOPUU TUTAHUPOBAHUS SKCIIEPUMEHTA.
21. CymHOCTh OJHBIX (PAaKTOPHBIX TUIAHOB UCTIHITAHUH.
22. JlaiiTe KpaTKyl0 XapaKTepPHUCTUKY IPOOHBIX (PaKTOPHBIX IUIAHOB UCIIBITAHHMA.
23. IIpoBenenue ananmsa u 0OpabOTKH pe3yJIbTaTOB IKCIIEPUMEHTA.
24. TlosicHuTe MOPSIIOK COCTABIICHUS ONTUMAJIBHBIX IJIAHOB UCIIBITAHUIA.
25. Metoauka y4yeTa U yCTpPaHEHHS HEOIIPEAEICHHOCTEM.
26. CoOTBETCTBHE MAaTEMAaTHYECKOM MOJIEIH N3y9aeMOMY OOBEKTY.
27. B yeM 3akio4aeTcsi posib IKCIEPUMEHTA MPU MPOBEPKE aIEKBATHOCTH MOJIECIIN?

e e o



Kpurepuu onenkmn:

ITo cucteme «3ader» OICHUBAIOTCS 3HAHUS W YMEHHS B YCTHBIX M THCHMEHHBIX OTBETax
cTyneHToB. Ilpu »TOM yuuThIBaeTcs: IiyOWHA 3HAHUWI, WX TOJHOTAa U BJaJleHUE HEOOXOJAMMBIMU
yMEHHSIMH (B 00beMe TIOJTHOW MPOTPaMMbl); OCO3HAHHOCTh M CAMOCTOSITEIbHOCTh MPUMEHEHUS 3HAHUN
U CrOcOOOB y4eOHOM JesTeNhbHOCTH, JIOTHYHOCTh M3JIOKEHHWS MaTepualia, BKJIOYas 0000IIeHwus,
BBIBOJIbI (B COOTBETCTBUU C 3a/IaHHBIM BOIIPOCOM).

«3a4eT» OLIEHUBAETCS O IBYXYPOBHEBOM CUCTEME.

«3a4TeH0» — BBIMOJHEHBI BCE BUJBI y4eOHOU PabOTHI, MPEAYCMOTPEHHBIE YUEOHBIM TIAHOM.
CTyZeHT NeMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHHUIl, HABBIKOB MpPHUBEIECHHBIM B TaOIMIIAX
MOKa3aTeNed, OMepupyeT MNPUOOPETEHHBIMH 3HAHUSMH, YMEHUSMHU, HABBIKAMH, MPUMEHSET UX B
CUTyalUsIX MOBBIIMIEHHON CIOXKHOCTU. [Ipu 3TOM MOTYyT OBITH AOIMYIIEHBl HE3HAYUTENbHbIE OUIMOKH,
HETOYHOCTH, 3aTPYJHEHHS TPU aHATUTUYECKUX OIEpalusX, MepeHOoce 3HAHWN M YMEHHU Ha HOBEIE,
HECTaH/IapTHHIE CUTYaIUH.

«He 3auTeH0» — HE BBINOJHEH OAMH WM 0ojee BUAOB y4eOHOH padoTbl, MPEeayCMOTPEHHBIX
yueOHbIM MIaHOM. CTyAEHT OEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHUM, YMEHUM, HaBBIKOB
MPUBEJCHHBIM B Ta0ONHMIaX TIOKa3aTeled, JOMyCKAOTCS 3HAYUTEIbHBIC OIIMOKH, TMPOSBISICTCS
OTCYTCTBHE 3HaHUM, YMEHHH, HaBBIKOB IO pALYy IOKa3aTesiel, CTYAEHT MCIBITHIBAET 3HAUUTEIbHbBIE
3aTpyIHEHUS TIPHU ONIEPUPOBAHUH 3HAHUSIMHU U YMEHUSMHU MPHU UX MEPEHOCE HA HOBBIEC CUTYAIIUH.

AHHOTANMS MPOrPAMMbI 1M CHHUILTHHBI
«Opranu3zanus v IVIAHUPOBAHNE METAJIYPIHUYECKOI0 IKCIIEPUMEHTA»

1. lean u 3axaun AMCHMIJIMHBI

[lensasMu JUCHUIUIMHBI SBIISETCA:

— (QopMupoBaHuE y CTYJIEHTOB YCTOMUYMBBIX NPO(PECCHOHATBHBIX 3HAHUH,
YMEHUN U HaBBIKOB B OOJACTH HAYYHBIX MCCIEIOBAHMUU ISl pa3pabOTKHM HOBBIX
3O PEKTUBHBIX METATYPTUYECKUX TEXHOJOTUH U O00OpYyHOBaHUS, CO3JaHUS U
pa3paboTKa HOBBIX MAaTEPHAJIOB, TOJYYEHHsS] JIOCTOBEPHOW TEXHUYECKOU
UH(GOpPMAIINK, UCTIBITAHUS U BHEJIPEHUSI HOBBIX TEXHOJIOTHU;

— O3HAKOMJICHHME C OCHOBHBIMH  TNpPHUHIMIAMH  (PU3UYECKOTO U
MaTeMaTUYECKOT0 MOJEIUPOBAHMS IPOLIECCOB U 00BbEKTOB MeTautyprun 1 OM/L;

— (opmHpoBaHHE 3HAHUW IO OCHOBAM MOJEIHUPOBAHMS MPOLIECCOB U
OOBEKTOB, HUX ONTUMH3AUUMUd M COBEPIIEHCTBOBAHMSI C HCIOJIB30BAHUEM
METO/OJOTUYECKUX OCHOB IPOBEJAECHUS  BBIYMCIHUTEIBHOIO  HKCIIEPUMEHTA;
MOCTPOCHHUE MAaTeMaTUYECKUX MOjeNeil 00beKTa HCCIEIOBAHUA U OMpEeICHUE
ONTHUMAJIBHBIX YCIOBUI (PYHKUINU OTKIUKA;

— TOATOTOBKA CTYJICHTOB K IIPOU3BOJICTBEHHOM, IIPOEKTHO-
KOHCTPYKTOPCKOM M HMCCIEAOBATEIbCKOW JIESITENBHOCTH B COOTBETCTBUU C
KBIM(PUKALMOHHOMN XapaKTepUCTUKON OakajiaBpa IO HAMPABIEHUIO.

3agauu TUCIUIUINHBIL:

— Ppa3BUTHE NPAKTUYECKUX HABBIKOB [0 OpraHM3aluyd W MPOBEACHUIO
HAYYHBIX HUCCJIEIOBaHUM, OCBOCHHUE PA3NIMYHBIX METOJOB aHaiu3a U o0pabOTKH
JAHHBIX;

— 03HAaKOMJICHHE C HAayYHbIMH METOJIaMU OTE€YECTBEHHOT'O U 3apyO0eKHOT0O
OINbITA IPOBEJICHNS HAYYHBIX UCCIIEIOBAHUI;

— H3yYCeHHE OCOOCHHOCTEW HMCTOJL30BAHMS CHEIUATBLHON JIUTEPATYPHI 1O
pa3pabaTeiBaéMOi TeM€ TMPH BBIIOJHEHUH BBIMTYCKHOW KBaTU(UKAIIMOHHON



paboThI;

— pacuIMpeHre Hay4YHOTO KpPYyro3opa B 00JIACTH TEXHOJOTHYECKHUX HayK,
Ha 0a3e KOTOpBIX OyAyHIMH CIEHUAIUCT CMOMKET CaMOCTOSTENIbHO OBJIAJEBATH
BCEM HOBBIM, C 4YeM €My TMPHUAETCS CTOJIKHYTbCS B MPOdecCHOHAIBHON
IEATeTbHOCTH.

2. Mecto aucuuniaudbl B cTpykrype OII

JlucumMIiiMHa OTHOCUTCA K BapUaTUBHOM yacTh ukina b.1.2.

Ee uzydyenue OGasupyercss Ha CIEAYIOIUX AUCIUILIMHAX: «MaTeMaTukay;
«CormnpoTtuBieHue  MarepuanoBy; «MarepuanoBenenuey; «VHHOBaMU B
METAJUTYPrU».

JlucuurinHa oOecreunBaeT U3ydeHUe AUCHUILIMH: «MeTamrypruiaeckue
TEXHOJIOTU»; « MOoIeTMpOBaHUE U ONTUMU3ALMUS METAILTYPTUYECKUX TTPOLIECCOBY;
«MoienmupoBaHHE TEXHHYECCKUX 0OBEKTOBY.

3HaHUS U NPAKTUYECKUE HABBIKM, MOJyYEHHbIE M3 Kypca «Opranuzanus u
IUJAHUPOBAHUE  METAJUIYPIrHYECKOIO  JKCIIEPUMEHTa», HCHOJB3YIOTCS  NpPH
M3YUYEHUU €CTECTBEHHO-HAYYHbIX JUCUUIUIMH, a TAKXKE IPHU pa3paboTKe KypCOBBIX
Y BBIIYCKHBIX KBATHU(UKALMOHHBIX padoT.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS AUCIHUILIUHBI

B pesynbrare u3yueHus quCHUIUIMHBI «OpraHu3anus ¥ IUIAHUPOBAHHE
METAJTyprUYeCKOTO SKCIEPUMEHTa» CTYACHTHI JOJIKHBI:
3HATh:

— METOJIbl TOATOTOBKM ¥ OpTaHW3allid HAy4YHOTO HCCIIEIOBAHUS;
COBpEMEHHBIE METOJbl OKCIEPUMEHTAJIbHBIX HCCIeNOBAaHUN u  00paboTKH
pe3yNbTaTOB  JIKCIEPUMEHTANBHBIX ~ HMCCIEAOBAHUN; TPUHIUIBI  TOCTPOCHHS
MaTeMaTHYECKUX MoJieied M BO3MOKHOCTH MX HCIIONB30BaHMS IS aHaIM3a U
ONTUMH3AIMYA METAUTYPTUYeCKUX IIPOLIECCOB; METOJIOJIOTUYECKHE OCHOBBI
UMHUTALMOHHOTO MOJIEIMPOBAHUS; METO/IbI MOCIUPOBAHUS CITydYallHbIX (PaKTOPOB
Opyu  NPOBEACHUM  CHCTEMHBIX  HCCJIEIOBAaHUM;  OCHOBBI  IMPUMEHEHHUS
CYLIECTBYIOIIMX  aNMapaTHO-MPOTPAMMHBIX  CPEICTB Uil  IMPOBEIEHUS
BBIUHCIUTEIHFHOTO 3KCIIEPUMEHTA;
yMeTb:

—  CaMOCTOSITENBHO MPOBOJAUTH OOOOIIEHHBIN aHAN3, (OPMUPOBATH LETH
U 337]a4d UCCIICIOBAHMIA;, BHIOMPATh METOJUKU HCCIICIOBAHWNA W TUIAHUPOBATH U
MPOBOANTH JKCIEPUMEHTAIBHBIE HWCCIECIOBAHMS, OCYIIECTBIATh IOCTAHOBKY
3aJa4d CHUCTEMHOTO WCCIICIOBAaHMs METOJaMHU MOJCIUPOBAHUS; BBIMOIHATD
OCHOBHBIEC ATalbl MAaTEMaTUYECKOTO MOJCITUPOBAHUS: MOCTAHOBKY 3a/Ja4dl M €€
MaTeMaTHYeCKyl0 (OpPMYJIMPOBKY; OCYIIECTBISTh pa3pabOTKy HMMHUTAIIMOHHBIX
MOJIeNiell C MCIONIb30BaHUEM CYIIECTBYIOUIMX allapaTHO-NPOrPAMMHBIX CPENICTB;
IPOBOJIUTH MOJATOTOBKY M 00pabOTKY HMCXOAHBIX JAHHBIX JI MOJIEIMPOBAHMUS;
OPUMEHATh METOJbl IUIAHUPOBAHUS BBIYMCIUTENIBHOTO JKCHEPUMEHTa s
UCCIIEIOBAHMUS;

BJIAJETh:

— TEXHUYECKUMHU CpPEeICTBAMU H3MEPEHUH, COBPEMEHHBIMH METOAMKAMHU

U3MEpEeHU! U 00pabOTKM JIaHHBIX OHKCHEPUMEHTOB U OLIEHKH pe3yJbTaToOB



OKCIICPUMCHTAJIbHBIX PICCJ'IG)IOB&HPIIZ; HaBbBIKaMMU PCHICHHA WHKCHCPHLBIX 3a/a4 Ha
baze HMCIOMUXCA TCOPECTUUCCKUX 3HaHHﬁ; HAaYy4YHO-MCTOAUYCCKHUM allllapaToM
MCTOOO0JOTMHU MOACIUPOBAHNUA U IINIAHUPOBAHUSA BBIYUCIINTCIIBHOI'O SKCIICPUMCHTA
AJIA pCHICHUA MPAKTHYCCKUX 3d1a4 aHAJIN3a U OITUMU3AINN MCTAJLTYPIrudCCKHUX
IIpOLECCCOB.

4. O0beM IMCHUIJIMHBI M BUIbI Y4eOHOH padoThl

. CemecTp

Bup yueOHo# padoThbl Bcero yacos 4
Oo01mast Tpy10eMKOCTh 108 (3 3.e.) 108 (3 3.e.)
AyAuTOpHBIE 3aHATHS (BCEro) 64 64
B Tom yuciae
JEKIUH 28 28
IIpakTHyeckue 3aHATHS 36 36
JlaGopaTopHble 3aHATHA HeT HeT
CamocrosiTesqibHas paboTa 44 44
KypcoBasi padora aa aa
KypcoBoii npoexkT HeT HeT
Bua npoMe:KyTO4HOM aTTecTaluu 3aver




IIpunoxxexnue

CrpykTypa u coaepKaHue JUCUUIUIMHBI «Opranu3anus U NVIAHKPOBAHUE METAJIYyPru4ecKoro 3KCIepuMeHTay
10 HAIIPaBJIEHUIO TOATOTOBKH

22.03.02 MeTajutyprust

(6akanaBp)

n/n

Pa3pen

Cemectp

Heneas
ceMecTpa

Buabl yueOHoit padoTsl,
BKJIIOYAsl CAMOCTOSATEIbHYI0

padoTy CTYyIeHTOB,

H TPYAOEMKOCTH B Jacax

Buabl camocTosiTe/ IbHOM PadoThI
CTY/JA€HTOB

Dopmbl
arrecra
107071

JI

II/C | JIa6.

CPC

KCP

K.P.

K.II.

PI'P

Pegepar

K/p

21 3

YerBepThlil cemecTp

OCHOBBI HAYYHBIX MCCJIeJOBAHUI

Haydnoe  wuccnemoBanue  Kak — JI€ATENBHOCTD,
HalpaBJICHHAs Ha BCECTOPOHHEE M3yUeHHE OOBEKTa,
Tporecca WiIK SBICHUSA, UX CTPYKTYPHI U CBS3EH, a
TaKK€ TIOJyYEeHHE M BHEIPEHHE B MNPAKTUKY
TIOJIC3HBIX IS YeJIOBEKA PE3yIIbTaTOB.
Knaccudukarus Hay4HBIX HCCIIEIOBAHMIA:
(dbyHmamMeHTanbHbIe W mpukiaaHbie.  CymHOCTB
(byHIaMEeHTaTBHBIX Hay4YHBIX HCCIIEJOBaHUM.
CyH_IHOCTI) HpI/IKJ'IaI[HI)IX Hay'-IHBIX HCCHCHOBaHHﬁ.
Dopmbl u METOIbI HCCIICIOBAHUS
SKCIIEPUMEHTAIBHOE, METOIUYECKOE,
ONKCATEIBHOE, IKCIIEPUMEHTATIBHO-aHATUTUYECKOE.
Teoperudeckue i SMIUPUYCCKUE YpOBHH
WCCIICOBAHUSI.

—
- .

[InanupoBanue, opraHu3auuss W  peau3anus
HAYYHO-HUCCIIEI0BATEILCKON paboTHI. Oransl
IMPOBEACHUA HAaYy4YHBIX HCCHCHOB&HHﬁ:
MOATOTOBHUTEIBbHBIA, MPOBEACHUE TCOPETHYCCKUX U
SMITUPHYECKHX  HCCIEIOBaHMH;  pabora  Hax
PYKOIIHCBIO M €€ 0pOpMIICHHE; IIPE/ICTaBICHHUE
pe3yiIbTaToB pabOT | BHEIPEHHE pe3yJIbTaToB
Hay4YHOT'O MCCIIECOBAHUSL.

[98)




Bri6op TEMBI HAYYHOT'O UCCJIEI0OBaHNUSI.
[TnanupoBanue Hay4HO-HCCIIEIOBATEILCKOM
paboter.  CocraBneHue pabodeid  IPOrpaMMBI
HAyYHOTO HCCIIEIOBaHUS. METO/IONOTHYEeCKUe |
mpoLeAypHble  pa3fgensl  ucchnenoBanus. CoOop
Hay4YHOW HMH(MOPMAIMM — OCHOBHBICE HCTOYHHKH.
Bunet  HayuyHBIX, y4YeOHBIX ¥  CIPABOYHO-
WH(POPMAIMOHHBIX W3JaHUHA. MeTonuka H3ydeHUs
JIUTEPATYPHI.

92

IlnanupoBanue H npoBeJeHne
JIKCIEPUMEHTAIBHBIX UCCJIeJOBAHNI

IIpoBenenue uccaemoBaHuii, 00pabOTKa W aHAIHM3
PE3YJIbTAaTOB HCCIICIOBAaHUN. OcobeHHOCTH
SKCIIEPUMEHTANBHBIX HCCIEeOBaHUN B 001acTH
TEXHOJIOTHYECKUX MAaIllMH W 00OpyInoBaHUS. Bumsr

OKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ.
I/IH(i)OpMaLlI/IOHHOC, METPOJIOTNYCCKOC U TIATCHTHO-
IpaBOBOC obecreyeHue HCCHCZ[OBaHI/Iﬁ.
Texunueckue cpeacrna MIPpOBEACHUA

OKCIICPUMECHTAJIbHBIX I/ICCJ'ICZIOBaHI/H‘/'I U MCTOAbBI
00paboTKK pe3yJbTaToB IKCIEPUMEHTa. Poib U
BO3MOXKHOCTH MO/ICTTUPOBAHUS B
IKCIEPUMEHTAIIBHBIX HCCIICIOBAHUSIX.

OO0mas MeTo10J10THsI MOAETUPOBAHUS
MopenupoBaHue Kak CyIIHOCTb HCCIIEAOBaHUS
CIIOKHBIX 00BEKTOB. IlonsTue «MOJICTIbY.
®uznyeckoe U MaTeEMATUYECKOE MOJEIUPOBAHUE.
Hemn monenupoBanusi. CUCTEMHBIA MOAXOMA WU
CHCTEMHEBIN aHaIn3 pu MOJEIUPOBAHUU.
Maremaruueckas MOJIEJb Kak OCHOBa
aHFOpI/ITMI/I3aLlI/II/I KOMHLIOTepHOFO MO)IGJ'II/IPOBaHI/IH.

Brinava 3ananus Ha KypCOBYIO paboTy

Ilocmpoenue  yHKYUOHATLHBIX — (IMIUPUUECKUX)
MaAmemMamuyeckux — Mooeiell. Peepeccuonnuiii
AHANU3 U MEMOO HAUMEHbULUX K8AOPAMO8.

12

16

IlnanupoBaHue IKCIIePUMEHTA

OCHOBHBIE TOHATUS ¥ ONpEJENeHUs] TECOPHH
TUIAHUPOBaHUs dKcrepuMenTa. [lonHble akTopHbIe
TUIaHBI UcTibITaHuil. J[poOHbIe (hakTOpHBIE TUIAHBI
HCIBITaHHH.

13




Cocmaesnenue  NOAUHOMHOU — MAMEMAMUYECKOU

Mmooenu. Pacuem kosguyuenmos aunetinvix u 1146_ 2 6 2 +
napHo20 63aUMO0elicmeus
Ilposepka ~ mamemamuueckol — Mmodeau — Ha 17:
coomeemcmeue  (A0eK6amHocmy) — UCCIe0yeMoMy 18, 2 4 8 +
npoyeccy
3ar
19-
@opMa ammecmauuu 71 ura
K.P.
Bcero 4acoB 1mo AMCIMIUIMHE B YETBEPTOM 28 | 36 44 N
CCMECTPC
Bcero yacos no JUCHMUIIJIMHE B 28 36 44 +

YETBEPTOM CEMECTPE
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