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1. OFBEKT, HEJIb U 3AJIAYU OCBOEHUSA JUCIHUITJIMHBI

Hucuunnuna «MeTtamioBeeHHe LBETHBIX METAUIOB M CIUIABOB» PACCMATPUBAET BOIPOCHI,
KacarolIMecs COCTaBa, CTPYKTYPhl, CBOMCTB M HA3HAYCHHS IBETHBIX METAJUIOB U CILUIABOB HA UX OCHOBE.

Heabro AMCUMIUIMHBI SBISETCS YCBOEHUE CTYJIEHTAMM 3HAHUN O COCTaBe, CTPYKTYype, CBOMCTBAx
U 00JIaCTSIX TPUMEHEHUS OCHOBHBIX TPYMI IIBETHBIX METAJJIOB M CIUIABOB HAa UX OCHOBE, a TaKXKe
OCHOBHBIX MPHUHIIMIIOB BHIOOpa WX THIA, MApPKH M YCIOBUU OOpPaOOTKHM C Y4YETOM KOHKPETHBIX
TpeOOBAHMI M YCITIOBUHM IKCILTyaTallMy U3JEIHI U3 HUX.

B pe3ynbprare 0CBOCHUS JUCLMIUIMHBI CTYIEHT JOJKEH:

3HATb: OCHOBHBIE TPYIIBI LBETHBIX METAJUIOB M CIUIABOB; MPUHUMUIIBI JETMPOBAHUA U XapaKTEPHBIE
TUTIOBBIE CTPYKTYPHI CIIaBOB (IO Tpymmam); KiacCu(PuKamuo, MapKUPOBKY MPOMBIIIIEHHBIX I[BETHBIX
CIUTaBOB, BO3MOJKHBIM YPOBEHb UX (DU3HKO-MEXAaHHUECKUX CBOUCTB U 3(PPEKTUBHOCTH MCIOIB30BAHUS;
00J1aCTH MPUMEHEHHS IBETHBIX METAJUIOB U CIUIABOB B 3aBUCHUMOCTH OT MX MEXaHHUYECKHUX, (U3HUCCKUX,
XUMHYECKUX CBOMCTB U TEXHUKO-D)KOHOMUUYECKUX YCIOBUM;

yMeTb: 000CHOBaHHO BBIOMpPATh MaTepUai JAJIsi U3TOTOBJIEHUS KOHKPETHOTO U3ICIHS C YUETOM YCIOBUM
€ro paboThbl; OCYIIECTBISATh CPAaBHUTEIBHYIO OIIEHKY MAaTepUaNOB Pa3HBIX THUIOB M COCTABOB IO HX
MCXaHUYCCKHUM, OKCIITyaTallMOHHBIM, TCXHOJIOTHMYCCKHUM CBOHCTBAM U CTOUMOCTH, 060CHOBBIBaTI:
HanOosiee S(PGEKTUBHBIM PEKUM TEPMHUECKOW OOpaOOTKM W3IETUH W3 I[BETHBIX CIUIABOB IS
BBITOJIHEHUS TPEOOBAHUH, IPEIBABIAEMBIX K MaTEpUaTy H3/EIIHS;

BJajeTh: HAaBBIKAMH aHaJIW3a JIWarpaMM COCTOSHHS OCHOBHBIX TPYII CIUIABOB HAa OCHOBE MEJH,
AJIFOMHMHUsS, Mardus, TUTaHa, OJIOBa, BI:I60pa OBETHOT'O CIlJiIaBa OJId U3TrOTOBJICHUA U3ACITIHNSA 110 3alaHHBIM
MOKa3aTeJsiM €r0 CBOWCTB M YCIIOBHSM PaOOTHI.

[lepeunicnennsle pe3yabTaThl 00yUeHHs ABISIOTCS OCHOBOM 11 (POPMHUPOBAHUS CIICAYIOLINX
KOMIIETEHIINH:

- OIIK1 — cnocoGeH pemath 3agauu NPO(ECCHOHATBEHON NEATETbHOCTH, MPUMEHSS METOJIbI
MOJICIUPOBAHUS, MAaTEMATHYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS;

- OIIK6 — crnocoOeH mpuHUMaTh OOOCHOBAaHHBIE TEXHHUYECKHE pEIICHUS B MPO(ecCHOHATBHOM
NesITeIbHOCTH, BBIOMPATh 3¢ (heKTUBHBIE U 0€30MacCHbIE TEXHUUECKUE CPEICTBA U TEXHOJIOTHH;

- [IK1 — cmocoGen Ha 0OCHOBE CHCTEMHOTO TOIX0/1a IPUMEHSITh OCHOBHBIE METOJIbI MCCIICIOBAHMS,
aHanu3a, AMAarHOCTMKH M MOJEJIMPOBAHUS CTPYKTYpbl U CBOMCTB METANIMYECKUX, HEMETAUIMYECKHX,
KOMIIO3UIIMOHHBIX M TIOPOIIKOBBIX MAaTEpUANOB B HAYYHO-HCCIIEIOBATEIBCKOW W IMPOU3BOJICTBEHHOMN
NeSITeIbHOCTH;

- [IK3 - crmocobeH 06ocHOBaTh MPUMEHEHHE OCHOBHBIX THIIOB COBPEMEHHBIX HEOPIaHUYECKUX,
OpPraHUYECKUX, KOMIIO3ULMOHHBIX, IOPOIIKOBBIX, HAaHO- M aMOpP(HBIX MaTepUaNoOB JJs PpEIICHUs
MIPOM3BOJICTBEHHBIX 3a1a4.

2. MECTO JUCHUILIUHBI BOCHOBHOM OBPA3OBATEJIBLHOM MPOT'PAMME

JluciiinHa OTHOCHTCS K 00sI13aTeNIbHOM yacTu O0ka 1 aucnuruine (MoayIieii) yaeOHOTo TUTaHa.

basupyercss Ha 3HaHWSIX ¥ YMCHHUAX, KOTOPBIC CTYIEHT MpHOOpeN TIpU OCBOCHUU
MPEAMECTBYIOMUX JAUCIUILINH: «Dusmueckas xumus», Dus3nka KOHACHCHPOBAHHOTO COCTOSHUS,
«MatepuanoBenieHre», «MexaHHMYecKre U (U3NYECKUEe CBOMCTBa MaTepuayioB», «Kopposus u 3ammra
METaJLIOBY.

3HaHUS W YMEHHUS, NPUOOpPETEHHBIE MPH OCBOCHUHM JaHHOM NHUCUUIUIMHBI, pPeaTn3yrTCs
CTYJICHTOM TIPH BBIMTOJIHEHUU KYyPCOBOUM padOTHI IO ATOW AWCIMILIAHE, NMPU HU3YYCHUH TOCIECTYONIUX
JTUCHIUIUIMH  TipopeccHoHanbHOTO mukiIa («MeTojosjorus BbIOOpa MaTepHajoB W TEXHOJIOTHNY,
«MarepuaioBeICHHE U TEXHOJOTUH COBPEMEHHBIX M MEPCICKTHBHBIX MAaTePHAIOBY, «HaydHbIe OCHOBBI
nedopMallMOHHO-TEpPMUYECKO  00paboTkm»), a Takke B mpouecce BomonaHeHuss HUPC wu
KBUTH(DHUKAITMOHHOW pa0OThI MPU MPOXOKACHUH TOCYAAPCTBEHHOM HTOTOBOM aTTEeCTAIluH, a TAKXKE OyIyT
BOCTPEOOBAHBI B TPAKTUYCCKOMN JICATEIILHOCTH CIICIIUAIUCTOB.



3. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

3.1. PacnpeaesieHue y4eOHBIX YaCOB MO TeMaM JUCHUILIMHBI U BUIaM 3aHATHI

HaumenoBanue teM
(comepkaTeIbHBIX MOJTYJICH )

KonuuecTBo uacos
(ounas / 3a04yHas popma)

B ToM umncie

Beero Jlexmu | Ipaxr. | Jla6op. | CP
Tema 1. OOmias XxapakTepHUCTHKA IBETHBIX METAIIJIOB U 2/3 1/1 0/0 0/0 1/2
CILIABOB.
Tema 2. OCHOBBI TEpMUYECKOI 00paOOTKH IBETHBIX 12/10 | 470 0/2 470 | 4/10
METAJUIOB ¥ CILUIABOB.
Tewma 3. Menb 1 CIUTaBbI Ha €€ OCHOBE. 29/22 | 8/1 0/2 12/0 | 9/19
Tema 4. AnmoMHUHUI U CTIJIABBI HA €T0 OCHOBE. 29/22 | 8/1 0/0 12/0 | 9/19
Tema 5. Maruuii u crijiaBel Ha €ro OCHOBE. 6/9 4/1 0/0 0/0 2/8
Tewma 6. TutaH u CIIaBBI HA €T0 OCHOBE. 16/19 8/1 0/0 4/0 | 4/18
Tema 7. bepuinuii u CruTaBbel Ha €ro OCHOBE. 3/2 2/0 0/0 0/0 1/2
Tewma 8. JlerkomiaBkrie MeTaJUTbl M CIUTaBbl Ha WX ocHOBe. | 11/16 | 6/1 0/0 2/0 | 3/15
Tema 9. TyromiaBkue MeTallJIbl ¥ CIJIaBbl HA X ocHoBe. | 11/15 | 8/0 0/0 0/0 | 3/15
Tema 10. briaroposHbie METaJUIBI ¥ CIJIABBI HA UX OCHOBE.| 3 /2 2/0 0/0 0/0 1/2
Kypcosast pabota (KypcoBOii IPOEKT) -/ - -/-
KonrtakTHas pabota (JIonmoJHUTETbHAS) 4/6

HToro mo BuaaM 3aHATHI: 126/126| 51/6 0/2 34/0 (37/110
KoHnTponb 36/36
Hroro: 162 /162

dopMupoBaHUEe KOMIIETEHIUII B pe3yJibTaTe 0CBOEHUS TeM TUCHHUILINHBI

Komnerennuun TeMbl TUCHUTUINHBI, HAalleJICHHbIE HA BHIPA0OTKY
KOMIIETEHI[HH
OIIK1 Temnr 1, 2
OIIK6 Temsr 2,3,4,5,6,7,8,9
IIK1 Temsr 2,3,4,5,6,7,8,9
K3 Temsr 3,4,5,6,7,8,9, 10
3.2. Jlekuuu

Tema 1. O01masi xapaKkTepUCTHKA HBETHBIX METAJLJIOB H CILJIABOB.

ConepyxaHue TEMEI 1:

Beenenue. O0mias xapakTepucTUKa IIBETHBIX METAUIOB U CILIABOB, KOTOPBIC HAXOAAT HamuOoJee
IIMPOKOE HCIOIb30BaHUE B TexHUKe. Kilaccupukamus MBETHBIX METaUIOB U CIUIaBoB. OCHOBHBIC
MOAXOBI K BEIOOPY 00J1aCTH UCITOJIH30BAHHUS IIBETHBIX CIUIABOB Pa3HOTO THIA

Jlureparypa k teme 1: [1], [2].

Tema 2. OcHOBBI TepMHuYecKOii 00pa0d0TKH HBETHBIX METAJLIIOB H CILJIABOB.

ConeprxaHie TEMEL 2:

OcoOeHHOCTH TepMHYECKOH O0OpabOTKH IIBETHBIX METAUIOB W CIUTaBOB. OTKUT IIBETHBIX
METaJUIOB U CIUIAaBOB, KiaccH(uKauus U o0IIas XapaKTepUCTHKA €r0 OCHOBHBIX BUJIOB. YTIPOYHSIONIAS
TepMudeckas o0paboTKa IBETHBIX CIJIABOB Ha OCHOBE METAJUIOB, HE 00JIAAIOMUX MOTUMOP(PH3MOM H
HUCIBITHIBAIOIIINX HOHI/IMOP(I)HBIG MpCBpalICHU. BI/II[BI CTapCHHA LBCTHBIX CINIABOB: CCTCCTBCHHOC U
HCKYCCTBEHHOE, 30HHOE, ()a30BOE M KOATyJISIIUOHHOE CTapCHHE.




Jlutepartypa k Teme 2: [1], [2].

Tema 3. Meapb H CIJIABBI HA €€ OCHOBE.

Conepxanue TeMbl 3:

Mens, ee CTpyKTypa, CBOMCTBA M OCHOBHE OOJIACTHM WCIIOJIb30BaHUA. BiusHue mpumecedr Ha
cBoiictBa Meau. OOmias XapakTepHUCTHKA, KiIacCH(PHUKAIUS U MapKHUPOBKA CIUIABOB Ha OCHOBE MEMH.
JlatyHu — ABo¥HbIE (IIPOCTHIE) U ClIELUANbHbIE (JETUPOBAHHBIE), UX CBOMCTBA U MpUMEHEHUE. BnusHue
IIMHKa Ha CTPYKTypy M CBOWCTBa JaTyHed. BnusHue IOMOMHUTEIHHOTO JIETUPOBAHUS JIPYTHUMH
anementamu (Pb, Al, Fe, Ni, Sn, Si) Ha cBoiicTBa natyneil. bpon3sbl, nx kinaccudukanus. CTpyKTypa,
CBOMCTBA M OCHOBHBIE OOJIACTH MPUMEHEHHUS OpPOH3 Pa3IMYHBIX THUIOB: OJIOBSHHBIX, AJIIOMHHHEBBIX,
KPEMHUCTBIX, OCPUILTUCBBIX, CBUHIIOBBIX. [[OMMOTHATEIFHOE JIETHPOBAHUE OPOH3 Pa3IUYHBIX THIIOB IS
yIIy4IlIEHUS] KOMILIEKCA UX CBOWCTB

Jluteparypa x teme 3: [1], [2].

Tema 4. Aj1lloMUHMIi ¥ CIUIABBI HA €0 OCHOBe.

CopepxaHue TeMbI 4:

AmnroMuHUH, ero cBoiicTBa u npumeHeHue. Knaccudukainus u oOmias xapakTepUCTHKA CILIaBOB
amfoMuHus.  JlehopMupyeMble alFOMHHHEBBIE CIUIABBI, YIPOYHSEMBbIC TEPMHUYECKOH 00pabOTKOM
(mypamiOMUHBI, «aBUAIW», BBICOKOMPOYHBIE,, KOBOYHBIE, >KAapOMPOUYHBIE), MX COCTaB, CTPYKTYpa,
MIPUMEHEHHE, OCOOCHHOCTH TepMHUecKkor o0paboTku. [edopmupyeMbie allOMUHUEBBIC CIUIaBbI, HE
YOPOUHSIEMbIE TEPMHUECKON 00pabOTKOM (CIUIaBbl aMIOMUHHUS C MapraHIleM W MarHHeM), X COCTaB,
CTPYKTypa, CBOMCTBA, MpUMEHEHUE. JInTElHbIE aTFOMIUHUEBBIE CILIABbI, UX COCTAaB, CTPYKTYpa, CBOMCTBA,
npuMeHeHue: crmiaBbl  cucteM  Al-Si (cumymunsl), Al-Cu, Al-Mg, XaponpoyHble CIUIaBBbI.
MonudunupoBanue CHIyMHHOB. BIIMsSHUAE TOTOTHUTEIHLHOTO JICTUPOBAHUS U TEPMHUYECKONH 00pabOTKH
Ha HA CTPYKTYpy U CBOicTBa cuiyMHHOB. CIUIaBbl allfOMHHHUS, MOJYYEHHbIE METOAaMH MOPOLIKOBOM
METaJUTyPTHH, UX CBOMCTBA M OOJIACTH MCIIOJIB30BAHUS: CIICUEHHBIC AIFOMUHUEBBIE TIOPOIIKH, CIICYEHHBIE
AIIOMUHHUEBBIE CIUIABbI, TPAHYJIMPOBAHHBIC CILIABHI.

Jluteparypa k teme 4: [1], [2].

Tema 5. Marnuii ¥ ciJIaBbl HA €ro0 OCHOBe.

CopepxaHue TEMBI 5:

CTpykTypa U CBOWCTBa MarHus, OCOOCHHOCTH ero mnpuMeHeHus. OOIias XapaKTepUCTHKA H
Kiaccu(uKanus CryIlaBOB MarHusi. BIusiHue JeTUpyIOMUX 3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA CILJIABOB.
YropoyHeHHe CIUIaBOB MarHusi TepMUYeckoil o0paboTkoii, ee ocobeHHocTH. Jlepopmupyembie u
JUTEHHBIC CIUIaBbl MAarHUsl, IPUHIIUIIBI UX JISTUPOBAHUS, COCTAB, CTPYKTYpPa, CBOMCTBA, IPUMEHEHHUE.

Jlutepartypa k teme 5: [1], [2].

Tema 6. TuTaH M crVIaBbI HA €0 OCHOBe.

ConepxaHue TeMsbl 6:

Tutan, ero CTpyKTypa, CBOWCTBAa, OCHOBHBIC OO0JIACTH TPUMEHEHUS. BiHsIHHE IerupyroImux
JJIEMEHTOB Ha monuMoppu3M TuTaHa. Kiaccudukaius crjiaBoB Ha OCHOBE THUTaHa IO Pa3IMYHBIM
npu3HakaM. JlehopMupyeMble CIUIaBBI TUTaHA PA3IUYHBIX CTPYKTYPHBIX KJIaCCOB, CPaBHUTEIBHBIN
aHaAJIN3 UX MEXaHUUYECKHUX U TEXHOJIOTMYECKUX cBOMCTB. COCTaB, CTPYKTypa U CBOMCTBA MPOMBIIIICHHBIX
TUTAHOBBIX CIJIABOB. JINTEHHbIE TUTAHOBBIC CIUIABHI, UX COCTaB, CBOMCTBA M OCOOCHHOCTH U3TOTOBJICHHUS
m3aenuid.  OCOOGHHOCTH  TepMHUYECKOW 0OpaOOTKM  CIUIAaBOB  THUTaHA, OOYCIIOBJIEHHBIE  €r0
MOJTUMOP(PHU3MOM U CITIOCOOHOCTHIO 00Pa30BbIBATh MAPTEHCHUT PAa3HBIX THMOB. Crienndurka ynpoyHsromei
TEPMUYECKON 00paOOTKH CIUTABOB THTAHA.

Jluteparypa k teme 6: [1], [2].

Tema 7. bepujinii ¥ CIVIaBBI HA €r0 OCHOBE.

CopepxaHue TeMBbI 7:

CrpykTypa U cBoOiicTBa Oepusuins, 0OCOOEHHOCTH €ro MpOou3BOJACTBa M npuMmeHeHus. CruiaBel Ha
OCHOBE OepHILIHS, IPUHIIMITEI UX CO3JIaHUsI, 0OCOOEHHOCTHU JIETHPOBAHUS, CBOMCTBA U OCHOBHBIE 00JacTH
MIPUMEHEHHUS.

Jluteparypa k Teme 7: [2].

Tema 8. JlerkomjiaBkue MeTa/UIbl M CIUIABHI HA UX OCHOBE.

CopepxaHue TeMBI 8:

OO0mas xapakTepUCTHKa JIETKOIUIaBKMX MeTaioB. CBoiCTBa M TNMpPUMEHEHHE O0JIOBa, I[MHKA,
ceunina. CocraB, CTPYKTypa, CBOWCTBA M O0JAacTH MPUMEHEHHUS CIUIAaBOB HA OCHOBE JIETKOILUIABKUX
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METAJUIOB: TMOJIIMITHUKOBBIX CIUIABOB C MSTKOH MaTpHUICH W TBEPABIMH BKJIOUEHUSMH (0aOOUTOB),

IMUHKOBBIX KOHCTPYKHOHWOHHBIX CIIJIABOB, JICTKOIINIABKUX CILIABOB, ITPHIIOCB. KOppO3HOHHO-CTOﬁKHe

MOKPBITHSL HA OCHOBE JIETKOTUTABKMX METaJIIOB.
Jluteparypa k teme 8: [1], [2].

Tema 9. Tyronjiapkue MeTaJlJibl U CIUIABBI HA HX OCHOBE.
Conepxanue TeMBL 9:

OO61mas xapakTepuCcTHKa TYTolIaBkux MeTamioB. CoiictBa u mpumenenue W, Mo, Ta, V, Nb, Zr.
OCHOBHBIC TIPUHIUIBI CO3/aHHS CIJIABOB HA OCHOBE TYTOIUIABKUX MeTayioB. CBOMCTBA, COCTaB W
cnenuduKka MPUMEHEHUs CIUIaBOB HA OCHOBE TYTOMJIABKHX METauioB. JKapompouHble, KOPPO3HOHHO-
CTOMKHE W CBEPXIPOBOJAIINE CIUIaBbl. MCronb30BaHME TYroIIaBKMX METAJUIOB M CIUIABOB B HAay4HO-
HCCIIEI0OBATEIbCKOM U TEPMUYECKOM 000PYIOBaHHUU.

Jluteparypa k teme 9: [1], [2].

Tema 10. biaropoanblie MeTa/UIbI U CIUIABbI HA X OCHOBe.
Copepxanue Temsbl 10:

OO6mas xapakTepucTuka O61aropogHbsix MetamioB. CBOWCTBAa M NMpHUMEHEHUE cepedpa, MIaTHHBI,
3o010T1a. CrutaBel Ha OCHOBE OJIArOPOAHBIX METAJLIOB, MX CBOWCTBA M MPUMEHEHHE B TEXHHUKE.
Jlurepatypa k Teme 10: [2].

3.3. [IpakTuyeckne (CeMUHAPCKUE) 3aHATHS
[IpakTuueckue (ceMUHAPCKUE) 3aHATHS [0 TUCHUIUIMHE YUYEOHBIM IUIAHOM MPETYCMOTPEHBI
TOJILKO JUIsl 3209HOU (hOPMBI OOYUCHHSI.

Ne Tewma 3aHsaTHS O6bewMm, yac. |Jlurepaty
n/m pa
1 OCco0EHHOCTH OT)KHUTA NIBETHBIX METAJIJIOB M CIIJIABOB 0/2 [1,2,6]
2 YnpoyHeHHe CIIaBOB HA OCHOBE M€Y, aJJFOMUHHUSI U MarHus 0/2 [1,2,6]
HWroro: 0/4
3.4. JlabopaTopHbIe padoThI
No Tema paboTsI O6nem, gac.. | Jluteparypa
n/m OYH./320YH.
1 Pexpuctrainm3alnOHHbIA OTKUT MEIW U ATFOMUHHUS 4/0 [1,2,4]
2 W3yyenne cTpyKTypbl MeJId, JIATYHH U OpPOH3 4/0 [1,3,4]
3 Biusiaue  ympouHsmoomed — TepMHUYecKod  00paboTku  Ha /0 (1,2, 4]
CTPYKTYpY M CBOMCTBa O€pUILITUEBOM OPOH3HI M JIATYHHU. »7
4 M3ydeHue CTpyKTyphl CIJIaBOB AJIFOMUHUS 4/0 [1,2,4]
6 W3ydeHne CTpYKTYphI CIUIABOB TUTAHA 4/0 [1,2,4]
7 M3ydenue cTpyKTypbl HOAMUITHUKOBBIX CIIJIABOB 2/0 [1, 3, 4]
3 W3yuyenue BIUSHUS YCIOBUM TepMHUUYECKOM 00pabOTKH Ha 370 [1.3,4]
CTPYKTYPY M CBOMCTBA CIJIABOB AJIFOMHHHUS >
Wroro: 34/4
3.5. CamocTosiTesibHAsE padoTa CTYI€HTA
Ne Buapl camocTosiTenbHON paboThI CTyIeHTa O0BeM, yac.,
/1 OYH. / 320YH.
1 M3ydeHune neKImoHHOro MaTepuaia 20/102
2 [ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 0/8
3 [ToaroroBka k 1a60paTOPHBIM paboTaM 17/ -
4 Brimonaenue KkypcoBoro npoekTa (36 yacoB) -/-
5 Brinonnenue KypcoBoii pabotel (27 yacoB) -/ -
6 BrinosiHeHNE MHIUBUYATBHOTO 3aJaHUs -/-
HWroro: 37/110




3.6. KypcoBoii npoekr (padoTa), HHIMBHAYAJIbHOE 3aJaHHE
KypcoBoit mpoekT (paboTa) nmo nucuuminHe «MeTamioBeeHHE LBETHBIX METAJIOB M CILJIAaBOB)»

y4eOHBIM TIJITAHOM HE MPEyCMOTPEH.

I/IH,Z[I/IBI/II[yaJ'IBHOG 3aJaHuC 1O JUCITUITIIINHE y‘le6HI>IM IJIaHOM HC MPEAYCMOTPCHO.

4. ®OHJI OHEHOYHbIX CPEJACTB

4.1. Kputepun W mKaJbl AJsi MHTETPMPOBAHHON OLEHKH YPOBHS C(POPMHMPOBAHHOCTH
KOMITeTEeHII U

Cocmasnsrowas Komnemenyuy — NOJTHOMA 3HAHUL

HYJICBOH YpPOBCHB: HEBEPHBIC, HE apryMEHTHPOBAHHBIC, C MHOXXECTBOM TI'PYyOBIX OMIMOOK OTBETHI Ha
BOIMPOCHI / OTBETHl HA J[Ba BOMPOCAa W3 TPEX IMOJHOCTHIO OTCYTCTBYIOT, YPOBEHb 3HAHUH HIKE
MUHUMAJBEHBIX TPEOOBaHUH;

MUHHMAJIbHBIH YPOBEHB: JIaHbl HETOJHbBIC, HETOYHBIC W HEIOCTATOYHO apryMEHTHPOBAaHHBIC OTBETHI HA
BOTIPOCHI; YPOBEHb 3HAHWUH HIKE MUHUMAIILHBIX TPEOOBAHUH; IOMYIIICHO MHOTO IPyOBIX OIIHOOK;

MOPOTOBBIM YPOBEHb: JIaHbI HEIOCTATOYHO TMOJIHBIC, TOYHBIC U apI'yMEHTHPOBAaHHBIC OTBETHI HA BOIPOCHI;
IUIOXO 3HAET TEPMUHBI, ONPEACICHHUS W TIOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS,
MIPUHIIMITBL; JOMYIIEHO MHOTO HETrpyOBIX OIIHOOK;

CpPEeIHUHN ypOBEHB: JIaHBI IOCTATOYHO IMOJIHBIC, TOYHBIE W apTyMEHTHUPOBAHHBIC OTBETHI HA BOIPOCHI; B
LIEIOM 3HAeT TEPMUHBI, ONPEACICHUS M TOHATHUS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS,
MIPUHITUTIBL; JIOMYIIICHO HECKOJIEKO HETPyObIX OIMHOOK;

NPOJIBUHYTHIH YPOBEHB: JIaHbI TOJHBIC, TOYHBIC M apryMEHTHPOBAaHHBIC OTBETHI Ha BOIPOCHI, 3HAET
TEPMUHBI, OMNpPEICIICHUS] W TIOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, TPUHITUIIGI;
JOMYIIEHO HECKOJIbKO HETPYOBIX OIIUOOK;

BBICOKHI YPOBCHbB: JaHBI TOJHBIC, TOYHBIC W APTYMEHTHPOBAHHBIC OTBETHI HA BOMPOCHI, 3HAET
TEPMUHBI, ONPEACICHUS W TOHITHUS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS, IPUHIIMIIBI,
JOITYIICHO HECKOJILKO HETOYHOCTEH.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJICBOH YPOBEHB: MOJHOEC OTCYTCTBHE IOHMMAHHUS CYTH METOIWKH PEIICHHS 3aaadd, IOIyIIECHO
MHO>KECTBO TpyOeHIInX omrOOoK / 3aJaHusI HE BBITTOTHEHBI BOOOIIIE;

MUHUMAJIBHBI YPOBEHb: Cl1a00€ MOHMMAaHWE CYTH METOAWKH DPEUICHHS 3aJadd, JIOIMYIIEeHBbI TpyObIe
OITUOKH; PEIICHHUS He 00OOCHOBAHBI, HE YMEET UCITIOIb30BaTh HOPMATUBHO-TEXHHUECKYIO JTIUTEPATYPY;
MOPOTOBBI YPOBEHB: TOCTATOYHOE MMOHWMAHWE CYTH METOJWMKH PEIICHUs 3a7ayM, JOIMYIIEHBI OIHUOKH;

peIICHHS HE BCET/1a 00OCHOBAHBI, YMEET UCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEPATypy;

CpeIHUIl YpPOBEHb: B I[EJIOM NMTOHUMAET CYyTh METOAMKU PEIICHUS 3a/1a4H, IOMYIICHBI OIIMOKH;, PEIICHHs HE
BCerja OOOCHOBAHBI, yYMEET HKCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYI0 M CICIHAIBHYIO HAYYHYIO
JUTEPATypPy, HOPMATHBHO-TIPABOBHIC AKTHI;

NPOJABUHYTHI yPOBEHB: B IIEJIOM IMOHUMAET CyTh METOIWKH PEICHHS 3aJlauH, JOMYIIECHBl HETOYHOCTH,
CHocOOEeH O0OCHOBAaTh PEIICHUS; YMEET HKCIOJIh30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIUATBHYIO
HaY4YHYIO JIUTEPATypPy, HOPMAaTHBHO-TIPABOBHIC AKTHI;

BBICOKHI YpOBEHB: MTOHUMAET CYTh METOJVKH PEIICHUs 3a7a4yM; CIOCOOCH 0OOCHOBAThH PEIICHUS; YMEET
WCTIOJIb30BaTh HOPMATHUBHO-TEXHUYECKYI0 M CICIUATBHYI0 HAy4YHYIO JIHTEpaTypy, IepeaoBon
3apyOeKHBIH OIBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnsowas kKomnemenyuu — 61a0eHue HASbIKAMU

HYyJICBOH YpOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKM BBIMOJHECHUS MPO(ECCHOHANBHBIX 3a/1ay;
WCIIBITBIBACT CYIIECTBCHHBIC TPYIHOCTH IIPH BBHITIOJIHEHUH OTACIBHBIX 3aJaHUM;

MUHUMAJBHBII yPOBEHBb: HE MPOJECMOHCTPHPOBAI HABBIKM BBITIONHEHUS MPOQPECCHOHANBHBIX 3a]aY;
HCIIBITBIBACT CYIICCTBCHHBIC TPYIHOCTH ITPH BBITIOJIHEHUH OTACIBHBIX 3aJaHUM;

MOPOTOBBI  YPOBEHB: BIIAJIEET OMNBITOM TOTOBHOCTH K MPO(ECCHOHAIBLHOW IEATEIBHOCTH U
po(eCcCHOHATEHOMY CaMOCOBEPIICHCTBOBAHWIO Ha IOPOTOBOM YPOBHE; TPYIOBBIC JCHCTBHS
BBIIOJIHAET MEIJIEHHO M HEKAYECTBEHHO,
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- CpelHUH YpOBEHb: BIaJI€€T CPEIHMM OIBITOM TOTOBHOCTH K NPO(GECCHOHAIBLHON NESATEIbHOCTH U
poeCCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO;, TPYIOBBIC JEHCTBHS BBINIOJHIET HA CpeTHEM
YPOBHE IO OBICTPOTE U KauecCTBY;

- MPOJBUHYTHI YPOBEHb: BIIAJEET OIBITOM MU JOCTATOYHO BBIPAKEHHOW JMYHOCTHOM T'OTOBHOCTH K
poeCCUOHATBHON JEATEIbHOCTH M NPOPECCHOHATBHOMY CaMOCOBEPLICHCTBOBAHMIO; OBICTPO H
KAaueCTBEHHO BBINIOJHSAET TPYI0BbIE JEHCTBUS;

- BBICOKUH YPOBEHbB: BIIJICET ONBITOM M BBIPAXXEHHOCTbHIO JTMYHOCTHON TOTOBHOCTHU K PO ECCHOHATBHOMN
NESATENIbBHOCTY W NpO(EeCCHOHAIbHOMY CAaMOCOBEPLICHCTBOBAHMIO; OBICTPO U KAau€CTBEHHO
BBINOJIHSET TPYIOBBIE JCHCTBHUS.

O606wennas oyenka cghopmuposanHocmu KomnemeHyui

- HyJIEBOM ypOBEHb: KOMIIETEHIIMH HE C(DOPMUPOBAHBI;

- MUHUMAaJIbHBIN YPOBEHb: 3HAUUTEIBHOE KOJIMYECTBO KOMIIETEHIMI HE C(hOPMUPOBAHO;

- IOPOT'OBBIM YPOBEHb: BCE KOMIIETEHIIMU CPOPMUPOBAHBI, HO OOJIBLIIMHCTBO HA IIOPOTOBOM YPOBHE;

- CpelHUH YPOBEHb: BCE KOMIIETEHIIUU CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPO/IBUHYTHIM ypOBEHb: BCE KOMIIETEHIIMN C(POPMHUPOBAHBI HA CPETHEM MJIU BHICOKOM YPOBHE;

- BBICOKMH YPOBEHbB: BCE KOMIIETEHIINH C(HOPMUPOBAHBI HA BLICOKOM yYPOBHE.

4.2. Bonpockl K 3K3aMeHY U IPpUMeP 3K3aMeHAIMOHHOI 0 OmJieTa

1. Knaccugukarus nBeTHBIX METAJIJIOB U CIIJIABOB.

2. Knaccudukanus u oOmias XxapakTepuCTUKa BUIOB OTKHUTa I[BETHBIX CILIABOB.

3. PexkpucTtanan3almoHHbIN OTXKUT, IPUHLIUIIBI OIPEEIICHUS €r0 TEXHOJIOTHYECKUX ITapaMeTPOB.

4. 'oMOTeHU3aIIMOHHBIN OTXKUT, €r0 BUJIbI, HA3HAYCHHE U OCOOCHHOCTH peaTn3alIii.

5. PenakcaliioHHBIM OTKUT, €M0 Ha3HAYEHUE U OCOOEHHOCTHU peau3alluy.

6. CTaOMIM3aIMOHHBIN OTKUT IIBETHBIX CIJIABOB, €0 HA3HAYEHHE U OCOOCHHOCTH peaTn3aliu.

7. OcoOEHHOCTH OTKUTa TUTAHA U €T0 CILIaBOB.

8. OCHOBHBIE BUIbI OTXKUTA CIUIABOB TUTaHA, UX XapPaKTEPUCTHUKA.

9. Vmpounstomasi TepMUYeckas oOpa0OTKa CIUIABOB Ha OCHOBE METAJJIOB, HE 00JaJalonmx
MOJIUMOP(PHU3IMOM.

10. OcHOBHBIE BU/IBI CTAPEHUS CIIJIABOB HA OCHOBE IIBETHBIX METAJIIOB.

11. Menp, ee cBoiiCcTBa 1 00JIACTH MPUMEHEHUS.

12. OcHOBHBbIE BU/IbI IPUMECEN B ME/IM, UX BIUSHUE HA €€ CBOMCTBA.

13. BrusiHue X0MOAHOM MIacTUYECKOM AedopMali Ha CTPYKTYPY M CBOMCTBa Mequ. TeXHOIOTHYeCKue
METO/1bl YCTPAaHEHUs OCIEACTBUM HaKJIeNa.

14. Knaccudukanust criaBoB Ha OCHOBE M. [[pUHIMITBI MapKUPOBKH CIJIABOB HA OCHOBE METH.

15. JIBoiiHble saTyHH, X oOmias xapakrepuctuka. OCOOCHHOCTH BIMSHUS LIMHKA Ha CTPYKTYpy H
CBOICTBA JIATyHEH.

16. JlernpoBaHHbI€ (CHIELMATIBHBIE) JIATYHU: IPUHIUIIBI U 1IEJIM JIETUPOBAHUS, CBOWCTBA U IIPUMEHEHHUE.
17. OnoBsitHHBIE OPOH3BI, KX 00IIast XapaKTEPUCTHUKA.

18. /IBoiiHbIEC OIOBSIHHBIE OPOH3BI, BIUSHUE COJIEPKAHHUA SN HA UX CTPYKTYpPY U CBOMCTBA.

19. ledbopmupyeMble OJIOBSIHHBIE OpPOH3bI, KX COCTaB, CTPYKTYpa, CBOMCTBA, MPUMECHEHHE.

20. JIuteiinble OJOBSIHHBIE OPOH3BI, UX COCTaB, CTPYKTYpa, CBOMCTBA, IPUMEHEHUE.

21. AmoMuHUEBBIE OPOH3BI, UX 00IIast XapaKTEPUCTHKA U 00JIaCTH TPUMEHEHUSI.

22. JIBoiiHbIe aTIOMMHUEBBIE OPOH3BI, UX CTPYKTYpa U CBOWCTBA B 3aBUCUMOCTH OT coziepkanus Al.

23. ATIOMHHHEBO-)KEJIE3HBIC OPOH3BI, UX CBOMCTBA, TEpMUUYECKasi 00pabOTKa, MPUMEHEHHE.

24. BiiusiHue JOMOHUTEIBHOTO JISTUPOBAHUS Ha CTPYKTYPY M CBOMCTBA aJIFOMUHHEBO-)KEJIE3HBIX OPOH3.
25. KpeMHuctoie OpoH3bI, UX COCTaB, CTPYKTypa, CBOWCTBa, MPUMEHEHNE. BiusHUe TOMOTHUTEIBHOTO
JIETUPOBAHMS Ha CBOMCTBA KPEMHUCTHIX OPOH3.

26. bepunnmeBbie OpOH3BI, MX COCTaB, CTPYKTypa, CBOMCTBA, MPUMEHEHHE. BIUsSHHUE YIPOUYHSIONMICH
TEPMUYECKOI 00pabOTKH Ha CTPYKTYpPY U CBOWMCTBA OEPUILIUEBBIX OPOH3.

27. CBUHIIOBBIE OPOH3BI, X COCTaB, CTPYKTYypa, CBOMCTBA, MPUMECHEHHE.

28. ATIOMUHMHA, €T0 XapaKTepHbIe CBOWCTBA U 00JIACTH IPUMEHEHHUSL.

29. Knaccudukanms alfOMUHUEBBIX CIJIABOB.

30. O61mas XxapakTeprCTUKa CIUIaBOB ATIOMHUHUS, X OCHOBHBIE JIETHPYIOIIUE 3JIEMEHTHI.
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31. JlypantoMuHBL, UX COCTaB, CTPYKTYpa, CBOICTBA, IPUMEHEHHUE.

32. CnnaBbl «aBHAJIb», UX COCTaB, CTPYKTypa, CBOMCTBA, IPUMEHEHHE.

33. BeicOKONIPOYHbIE AIFOMUHUEBBIE CILIABBI, HX COCTaB, CTPYKTypa, CBOMCTBA, IPUMEHEHHE.

34. CnnaBbl AJ11 KOBKH U IITAMIIOBKH, UX COCTaB, CTPYKTYpa, CBOMCTBA, IPUMEHEHHUE.

35. J)KaponpouHble aqtOMUHUEBBIE CILIABBL, UX COCTAB, CTPYKTYpPa, CBOMCTBA, IPUMEHEHHUE.

36. lehopmupyembie aqrOMHUHHEBBIC CIUIABBI, HE YIIPOYHIEMbIE TEPMOOOPAOOTKOM, UX OCHOBHBIC THUIIHI,
UX COCTaB, CTPYKTypa, CBOMCTBA, IPUMEHEHHUE.

37. lebopmupyemblie alFOMUHUEBBIE CIUIABBI, YIPOYHSIEMbIE TEPMOOOPaOOTKOM, UX 00IIast XapaKTepHcC-
THKa. OXapakTepu30BaTh 3aKIIOYUTEIbHYI0 TEPMHUUECKYI0 00pab0TKy U3AEIUM U3 ITUX CIIJIaBOB.

38. JluTeiiHble CIIaBbl HA OCHOBE AJIIOMUHUS, UX OCHOBHBIE BUJIbI M 0011asi XapaKTEpUCTHKA.

39. JIBoiiHbIE CUIYMUHBI, UX COCTaB, CTPYKTYpa, CBOICTBa, NpUMEeHEeHHe. BiusHue MoaupuuupoBaHus
Ha CTPYKTYpYy U CBOMCTBA CHJIyMHHOB.

40. BnusHue OONOJIHUTENBHOIO JIETUPOBAHHUSA HAa CTPYKTYpPY M CBOMCTBA CHWIyMHUHOB. Tepmuueckas
00paboTKa ¥ MPUMEHEHHUE JIETUPOBAHHBIX CHITyMHHOB.

41. JIurelinple CIIaBbl CUCTEMBI «AJIFOMUHUN — MEJIbY», UX COCTAB, CTPYKTYpa, CBOMCTBA, IPUMEHEHHUE.
42. Cneuennsie amoMuareBsie nopoiku (CAII), ux coctas, CTpyKTypa, CBOMCTBA, MPUMEHEHHE.

43. I'paHynMpOBaHHbIEC ATFOMUHHUEBBIE CIUIABBI, X COCTaB, CTPYKTYpa, CBOWCTBA, IPUMEHEHHUE.

44. Marnuii, ero cBOMCTBa U IPUMEHEHHE.

45. O6mas xapakTepucTHKa U Kiaccu(ukauus criaBoB MarHus. [IpMHIMIIBI M CUCTEMBI JISTMPOBAHUS
CIUIaBOB MarHusl.

46. Jlebopmupyemble CIUIaBbl MarHusi, X COCTaB, CTPYKTYpa, CBOWCTBA, IPUMEHEHHE.

47. JIuteliHble CIUIaBbl MAarHUs, UX COCTaB, CTPYKTYpa, CBOICTBA, IPUMEHEHHUE.

48. TutaH, ero cBoiicTBa U 00JIaCTH MPUMEHEHHUS.

49. Knaccuukanusi CIUTaBOB THUTaHAa IO CTPYKType, CBOWCTBAM W TEXHOJIOTMH MPOM3BOJCTBA M
00paboTKH.

50. BnustHue JIETHPYIOIIUX AJIEMEHTOB Ha TEMIIEPATypy IMOJIMMOPGHOTO MPEBPAIICHHS B CIIaBaX TUTAHA.
51. Cocras, cBOWCTBa U IPUMEHEHHE Ae(POPMUPYEMBIX O-CIIJIABOB THUTAHA.

52. CocraB, CBOWCTBA U TPUMEHEHHE Ae(POPMUPYEMBIX TICEBIO- 0-CIIJIABOB THUTAHA.

53. Cocras, cBOMCTBa U IpUMeHEeHHE AeopMupyembix (o+f3)-craaBoB THTaHA.

54. CocraB, CBOWCTBa U TPUMEHEHHE Ae()OPMUPYEMBIX TICEBIO-[3 - CIUIABOB TUTAHA.

55. JIuteliHble CIUIaBBl TUTAHA, UX COCTAB, CBOMCTBA U IIPUMEHEHHUE.

56. Knaccudukanus (o+f)-CriaBoB TUTaHA MO CTPYKTYPE MOCTIE 3aKaJIKH, Pa3INIus B HX COCTABE.

57. Tunsl B-cTabUIN3aTOPOB B CIJIaBaX THUTaHA, UX BIUSHHUE HA CTPYKTYpY CIUIaBa.

58. OcoOeHHOCTH YIIPOYHSIONIeH 00padOTKH CIIIIAaBOB TUTAHA.

59. bepuuii, ero XxapakTepHbIe CBOMCTBA U 00JIACTH TPUMEHEHUS.

60. CriaBbl OepHIUTHS, TPUHIMIIBI U LIEJIM UX CO3JaHMs, XapaKTepHbIC CBOMCTBA U IIPUMEHEHUE.

61. OnoBO, ero xapakTepHbIE CBOMCTBA M 00JIACTH PUMEHCHHS.

62. CBHHel, €ro XapakTepHble CBOMCTBA U 00JIACTH TPUMEHEHHS.

63. [{uHk, ero XxapakTepHbIE CBOMCTBA U 00JACTH IPUMEHEHUSI.

64. O0mras XxapakTepUCTHUKA MOAIIUITHUKOBBIX CIJIABOB HA OCHOBE JISTKOTUIABKHX METAIIJIOB.

65. OnoBsiHHBIC 6a00UTHI, UX CTPYKTYpa, CBOMCTBA, 00IaCTH MPUMECHECHHUS.

66. CBHHIIOBO-OJIOBSIHHBIE 0a00OUTHI, UX CTPYKTYpPa, CBOUCTBA, 007IaCTH MPUMEHEHUS.

67. CBuHIIOBBIC 0a00UTHI, UX CTPYKTYpa, CBOMCTBA, 00JIACTH MPUMECHECHHS.

68. CBHHILIOBO-KaJblIeBbIe 0a00HUTHI, UX CTPYKTYpa, CBOWCTBA, 00JaCTH MPUMEHEHUSI.

69. [luakoBbIe aHTU(DPUKITMOHHBIC CIIJIABHI, KX COCTaB, CTPYKTypa, CBOMCTBA, 00JIaCTH MPUMECHCHHUS.

70. JlerxkomnyaBkue cIIaBbl, IPUHLUIIBI UX CO3/1aHUs, CTPYKTYpa, CBOMCTBA, IPUMEHEHHUE.

71. lluHKOBBIE KOHCTPYKIIMOHHBIE CIUIaBbl, UX BU/IbI, COCTaB, CTPYKTypa, CBOMCTBA, TPUMEHEHUE.

72. Ilpunou, UX OCHOBHBIE THUIIBI U IPUMEHEHHE.

73. Kopp03MOHHO-CTOMKHE MOKPBITHS U3 JIETKOTUIABKUX METAJIOB.

74. TyromnnaBkue MeTaJlIbl, UX 00IIasi XapaKTePUCTHKA.

75. OcHOBHBIE 001aCTH MPUMEHEHHS TYTOTUIABKUX METAJJIOB U CIIJIABOB.

76. OCHOBHBIE NPUHLUIBI U LEIM JIETMPOBAaHMUS >KAPOIPOUHBIX CIUIABOB HAa OCHOBE TYTOIUIABKUX
METaJlIOB.

77. Bonb(dpam 1 ero criaBbl: CBOWCTBA, 001aCTH IPUMEHEHUS], LIEJIN JIETHPOBAHUS CIJIABOB.
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78. MonubeH U ero CIUIaBbl: CBOMCTBA, 00JIACTH MPUMEHEHHSI, LI JIETUPOBAHUS CIIJIABOB.

79. HuoOwuii 1 ero cruiaBbl: CBOMCTBA, 00IACTH IPUMEHEHUS, 1IEJIN JISTHPOBAHUS CILIIABOB.

80. TanTan 1 ero CriaBbl: CBOMCTBA, 00JaCTH MPUMEHEHHUS, 1S JIETUPOBAHUS CILIIABOB.

81. Bananuii 1 ero CIjiaBbl: CBOMCTBA, 00JIaCTH TPUMEHEHUS, 1€ JISTUPOBAHHUS CIUIABOB.

82. llupkoHwuii 1 ero CIuIaBbl: CBOICTBA, 00JACTH MPUMEHEHHUS, LI€IH JIETUPOBAHHUS CIIJIABOB.

83. bnaroponmnbie MeTaiuibl (cepedpo, 30JI0TO, TJIATHHA) M CIUJIaBBl HA MX OCHOBE, MX XapaKTEpHbIE
CBOICTBa U 00JACTH IPUMEHEHHS.

HpI/IMCp 9K3aMCHAIIlMOHHOI'O ouiera.

I'OYBIIO «/loHenKkuil HANMOHAIbLHBIN TEXHUYECKHIl YHHUBEPCUTET»

YpoBeHb BEICIIETO MPOGECCHOHATHFHOTO 00pa30BAHMUS: bakanaspuam
(6akanaspuam, cneyuanumem, Magucmpamypa)

HampaBiieHne OAroTOBKY (CIELUATbHOCTD): 22.03.01 MamepuanosedeHue u mexHosoauu
Mamepuarsos
(ko0d, Ha3eaHue)

[Mpoduns (MarucTepekas mporpaMma, CrelHann3anms): «lpuknadHoe mamepuanosedeHue», «MemannosedeHue
U mepmu4yeckasi obpabomka Memarisiosy
(HassaHue)

CewmecTp: 7

VuebHas JUCIUILIMHA: MemarnnosedeHue usemHblx Memarios U criasos

BUJIET Ne
1. Kiraccnukarms crraBoB Ha OCHOBE THTaHA IO CTPYKTYpe, CBOMCTBAM M TEXHOJIOTH ITPOU3BOJICTBA

1 00pabOTKH.

2. lluHK, ero XapaKkTepHbIe CBOWCTBA U OCHOBHEIC 00JaCTH IPUMEHEHUSI.

3. JIBoliHble JaTyHH, X 00IIas XapakTepHCTHKa. BiusiHue IMHKA HAa CTPYKTYPY M CBOMCTBA JIaTyHEH.

4. Bepummii, ero cBoWicTBa M 00JIACTH MMPUMEHEHUSI.

YTBep)KI[eHO Ha 3aCc€1aHuHn Ka(bez[pm «Puzngeckoe MaTCpHUAJIOBCACHUC)
(HauMeHOBaHUE Ka(eapbl MOJTHOCTHIO)

[TpoToxon Ne ot 20 T
3aB. xadenpoit Eropos H.T.

(moxnuck) (®.1.0.)
OK3aMeHaTop I'op6atenko B.II.

(moxnuce) (®.1.0.)

4.3. Kpurepumn oueHUBaHUS

OrneHka 3HaHUN, YMEHUH U HaBBIKOB CTYyJIEHTA MPOU3BOAUTCS IIyTeM CyMMHPOBaHHUs OaisioB (110
100-6apHOM 1IKaJe), TOJYYCHHBIX B XOJ€ TEKYIIEr0o KOHTPOJIS W MPOMEKYTOYHOW aTTeCTallud
(cemecTpoBOr0 KOHTPOJIS).

Texkymuii KOHTpPOJIb 3HAHUW CTYACHTOB TMPOM3BOAMUTCA IO pE3yJbTaTaM BBIIOJHEHUS
nabopaTopHbIx (ouyHast ¢opma OOy4eHHs) WIM MpaKTHYecKuX (3aouHas ¢opma oOyueHHs) padoT.
Texymmuit KOHTPOJIb, TIO PE3ybTaTaM KOTOPOTO CTYACHT MOXET MOIyduTh 10 20 0ayioB, BKIIOYAET B
cebsl TeKylMil onmpoc Ha JIabopaTOPHBIX 3aHATHUSX, B TOM UHWCJE MPHU 3aIIUTE BBIMOJHEHHOW paboThI;
MaKCHUMaJbHOE KOJWYECTBO 0ayioB 3a Bce JlabopaTopHble paboThl cocTarisieT 20 0amioB, 3a KaXIyro
nabopaTopHyto paboTy — MakcUMyM 4 Oaia.

IIpomexyTouHas aTTecTalUs [0 PE3yJIbTaTaM OCBOCHMSI JUCIUIUIMHBI B CEMECTPE MPOBOIUTCS
B (popme cemecTpoBOro sk3ameHa B cooTBeTcTBUU ¢ «llomoxkeHuem 00 opraHuzanuu yueOHOro mpoiecca
B /loHEIKOM HallMOHAJLHOM TEXHUYECKOM YHHUBEpcHUTeTe», yTBepkaeHHOM mpukazom JOHHTY ot
02.05.2018r. Ne 337-14. IIpu onpeneneHnn ypoBHs 3HAaHUM CTYZECHTOB NIPENOJABATENb PYKOBOJICTBYETCS
KpUTEpUSIMHU OLEHKUM 3HAHUN, SBISIOUIMMUCS COCTaBJSIONIEN Yy4eOHO-METOAMYECKOro KOMIUIeKca
TUCHUIUIMHBL. [IpomMexyTouHasi aTrTecTanusi MO AMCIMIUIMHE OCYIIECTBISETCS MO pe3yibTaraM Cladyd
MMCBMEHHOT0 3K3aMeHa, UCXO/s U3 MaKCHMaJIbHOIO KOJIMUYECTBa 0aIoB, COOTBETCTBYOIIEro §0.
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[Ipu sToM moO 5-0anbHOW IKande OIEHUBAIOTCS OTBETHl Ha KaXAbli M3 BOIPOCOB
HK3aMEHAIIMOHHOTO OMJIeTa C MOCIEeAYIOMNM ONpeeTICHHEM cpeHeapu(pMETHIECKON OIIEHKH OTBETa Ha
Bompockl Ounera. [lomydeHHast cpenHsisi OIleHKAa yMHOKaeTcsi Ha koddduument 16, sBusrommiics
pEe3yJIBTaTOM JEJICHHSI MaKCUMaJIbHOTO KoyimdecTBa 0amioB (80) mo 100-0anbHOM IIKalie Ha BBICIITYIO
OLICHKY T0 5-0anpHoii mkane (5).

Ornenka B 5 0aJuI0B BBICTABIISIETCS B CITy4ae MOJHOTO M 0OOCHOBAHHOTO OTBETA Ha BOMPOC OMIieTa
C JOCTaTOYHO JETalbHBIM aHAJM30M COOTBETCTBYIOIIEH TPYMIbl IIBETHBIX CIUIABOB, UX XapaKTEPHOM
CTPYKTYPbI, CBOMCTB U 00s1acTell UCIIOIb30BaHUS, XapaKTEPHBIX BUJOB TEPMUUECKONW 00pabOTKU M3IEIHM
Y O’)KUJAEMbIX CBOMCTB.

Onenka B 4 Gana BBICTABISETCS B Clydyae JOCTAaTOYHO IOJHOTO W OOOCHOBAHHOTO OTBETa Ha
BOMpOC OujeTa ¢ OTACNbHBIMH HENOCTaTKAMHM B aHANM3€ CTPYKTYpbl U CBOMCTB CILIaBOB B Ipejaenax
3aIaHHOW UX TPYMIIBL.

Onenka B 3 Oaija BBICTAaBIAETCS B Ciy4yae BEpPHOrO OIpPEAETCHUS OCHOBHBIX CBOWMCTB U
Ha3HAaYeHUs] COOTBETCTBYIOLIEH IPYIIIbI MaTEpHAIOB, HO 0€3 1eTalbHOI0 00OCHOBAHUS OTBETA.

Orenka B 2 6anja BBICTABISIETCS B CiIydae rpyObIX OMIMOOK B XapaKTEPUCTUKE 3aJaHHOMN TPYIIIbI
CIUIaBOB WJIM YCJIOBUN UX TEPMHUUYECKON 00pabOTKHU.

[Tpu moTHOM OTCYTCTBMM OTBETA HAa COOTBETCTBYIOIINUK BOMPOC 32 HETO BhIcTaBisieTcs O 6amios.

[Tosy4eHHbII pe3yapTaT O UTOTaM 3K3aMEHa CYMMHPYETCSI C pe3yJIbTaTaMH TEKYILEro KOHTPOJIS
3HAHUU C MOJyYeHHEeM UTOTOBOM olleHkH B Oamtax mo 100-6anpHoi mkane. Ha ocHOBaHUHM TOTYy4YE€HHOTO
pe3ynbpTaTa ompenensercs oueHka mo rocymapcrBenHon mkaine u ECTS. IlepeBox omnenku uz 100-
OamnpHOM 1mKanmel B rocyaapcTBeHHyro u ECTS ocymecTBisieTcss B COOTBETCTBHM CO  IIKAJOM,
npuBeneHHON B «llomoxenun o0 opraHuzanuu ydeOHOro mpouecca B JlOHEIIKOM HalMOHAIBLHOM
TEXHUUYECKOM YHUBEPCUTETE», yTBEP:KAEHHOM Iipuka3zom JOHHTY Ne337-14 ot 02.05.2018r.

[Tonyuennas ouenka o 100-0amipHOM mIKaIe ONPEEsIET OLIEHKY MO TOCYAapCTBEHHOM IIKAJIe U
wkane ECTS:

Cymma 6aminoB Orenka Orenka
no 100-6anpHOM 1mIKase no mkaine ECTS 110 FOCYAAPCTBEHHOMN IIKaJe
90-100 A OTnauuHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJICTBOPUTEITLHO
35-59 F He
034 v YIOBJICTBOPUTEITHLHO

* — ¢ 00s3aTeNbHBIM MOBTOPHBIM W3YYCHHEM TUCIUTLIAHEI.
4.4. [Ipumep TeKylIero onpoca Ha JadopaTOPHBIX 3aHATHAX

JlaGopatopHnas pa6ora Ne 3. BiusiHue ynpouHsiomieid TepMuueckoil 00paboTku Ha CTPYKTypy U

CBOWCTBa OEpUILTNEBOW OPOH3HI M JTATYHH.

1. Kakue gaxTopsl cieayer NpUHUMaTh BO BHUMaHHUE NPHU ONpPEAEICHUU MapaMeTpOB TEPMHUUECKOI
o0paboTku?

2. Kakue npoueccsl IpOMCXOIAT IPU HarpeBaHUU U3yUEHHBIX CIUIABOB?

3. HazoBuTte nepopmupyemble MEAHBIE CILIABbI, KOTOPBIE YIPOUHSIIOTCS TEPMUUECKONH 00pabOTKOIA.

4. Kakas ynpouHstolas TepMuueckas 00padoTKa BBIIOIHIAETCS A1 MEIHBIX CIUIaBOB?

5. Yro Takoe 30HbI [ 'uHbE-IIpecTona?

6. Kakue ¢as3bl MOT'YT BBLACIATHCS B CIUIABAX MEAM MIPU CTApEHUN?

7. Kakue craguu mpoliecca cTapeHus: peain3yroTcsl TPU UCKYCCTBEHHOM U €CTECTBEHHOM CTapeHUH?

8. Kak u3meHsercss npoYHOCTh CIUIABOB IPU CTAPEHUU?

4.5. KypcoBoe npoekTupoBaHue
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KypcoBoii npoekt (paboTa) 1o AMCUUILUINHE YU€OHBIM IJIAHOM HE PEIYCMOTpPEH.

5 PEKOMEHAYEMAS JINTEPATYPA
5.1 OcHoBHas JauTEparTypa:

1. l'opbatenko, B.I1. MaTtepuanoBenenue: YueOHUK 7151 TEXHOJIOTUYECKUX U MEXAHUYECKUX
crienManbHOCTEH BBICIINX yUeOHbIX 3aBefieHui [DnexkTpoHHblil pecype] / B.IL. 'opbarenko, T.B.
HoBocenoga. - HeBuanombicck: Db/lupexT, 2018 (rmaBa 7 «lIBeTHBIE METANIIBI U CILIABEI»). — 9 MO. - 1
¢aitn. — ABtorpad. — Cucrem. TpedoBanusi: ZIP-apxusarop.- http://ed.donntu.org/books/18/cd8367.zip

2. T'op6arenko, B.I1. I[BeTHbie MeTa/IBl B CIUIaBbl / YueOHUK 1t BY30B [DnekTpoHHbI pecype] /
B.I1. T'op6atenko, B.B. I'opbatenko. — 'BY3 «louHTY». — (14 M6). - Houeuk: 'BY3 «lonHTVY»,
2012.- 300 c. (Ha ykpaumHckoMm s3bike). - 1 ¢ain. - Cucrem. TtpeboBanusa: ZIP-apxusatop. -
http://ed.donntu.org/books/cd1058.zip.

5.2 JlonoinuTeIbHAS JIUTEPATypa:

3. I'opbarenko, B.Il. MerannoBeneHne NBETHBIX METAUIOB U cIu1aBoB / Kypc nekuuil [DaeKTpoHHBbIH
pecypc]: st cTyieHToB, oOyJaromuxcs mo HamnpasieHuio 22.03.01 «MarepuaioBeicHHe U TEXHOJIOTHU
matepuanon» / B.IL. 'opbatenko. — Jonenk: JJOHHTY, 2019. — 84 c. - 1 ¢aiin (qoctyn uepe3 ITUUHBIN
KaOWHET CTyJCHTA).

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHo-MeTOAUYECKHE U3aHUsA, pa3padoTannbie B JJOHHTY:

4. Metoauieckue yKazaHus K J1aOOpaTOpHBIM paboTaM Mo IUCHUIUIMHE «MeTannoBeleHre 1IBETHBIX
METAJIJIOB U CIUTABOBY: VISl OOy4YaroIIMXCs MO HampaBiieHuto noAarotoBku 22.03.01 «MartepuanoBenenue
U TexHonoruu marepuanoBy». [lpodunu  moxaroroBku: — «lIpuxmamgHoe — MarepualoBEACHUEY,
«MetamnoBenenue u tepmudeckas oopadortka meramio» / TOYBIIO «/IOHHTVY», kad. ¢pusznueckoro
MatepuanoBenenus; coct. B. Il. T'opbarenko. — Honeuxk: JJOHHTY, 2021. — CucremHusle TpeOoBaHus:
Acrobat Reader. — 3arm. ¢ TuTyI1. 3KkpaHa (IOCTyH yepe3 JIMYHBINA KaOUHET CTYICHTA).

5. Meroauveckre yka3zaHUs K CAaMOCTOSITEIBHONW padoTe CTYJIEHTOB 10 AUCIUIUTHHE «MeTaioBeaeHre
[BETHBIX METAUIOB W CIUIABOBY»: [UIS OOydYarommxcs 1O HampaBleHuio mnoarotosku 22.03.01
«MarepuanoBeieHue W TeXHoloruu  marepuaynoB». [lpodunu  moxaroroBku:  «IIpuxmagHoe
MaTepualioBe/ieHHe», «MeTtajuioBeeHne U TepMmuueckas oOpabGotrka wmertamioBy / ['OYBIIO
«JIOHHTVY», kad. ¢uznueckoro marepuanoenaeHus; coct. B. Il. 'opbarenko. — [Jonenk: JOHHTY,
2021. — Cucremusle TpeboBanusi: Acrobat Reader. — 3arnm. ¢ TuTyn. sKkpaHa (ZOCTyn depe3 JMYHBIN
KaOWHET CTYJCHTA).

6. Meroauueckue ykazaHUsl K MPAKTHYECKUM paboTaM MO TUCHMIUIMHE «MeTauioBeIeHuEe LBETHBIX
METAJUIOB U CIUTABOBY: VISl OOyYarOIIMXCs MO HampaBiieHnuto nmoAarotoBku 22.03.01 «MartepuanoBenenue
U TexHoioruu MmarepuaioB». [lpoomnu  moaroroBku:  «IIpukiagHOe  MaTepuanoBEICHUEY,
«MetaimoBeaenue u tepmudeckas oopadorka metawioB» / TOYBIIO «/JIOHHTVY», kad. dusudeckoro
MatepuanoBenenus; coct. B. Il. T'opbarenko. — Honeuk: JJOHHTY, 2021. — CucremHusie TpeOoBaHUs:
Acrobat Reader. — 3aru. ¢ TUTYJI. 9KpaHa (AOCTyN Yepe3 JUYHBIN KAOMHET CTYICHTA).

JIEKTPOHHO-UH(OPMaALIMOHHBIE PeCypPChI

ObC JIOHHTY - http://donntu.ru/library
OBC IPR SMART — http://www.iprbookshop.ru



http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd1058.zip
http://donntu.ru/library
http://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JleKuUMOHHBIE 3AaHATHA:

- MPOBOJATCS B TpEAMETHOW ayauTtopun Kadeapsl «Duszndyeckoe marepHaIOBEICHUE)
(koMH. 5.362), ocHalIEHHOW Mpe3eHTAaMOHHOW TEXHUKOU (mpoekTop, 3kpaH, 1K), HarmsaHbIMu
MoCcOOUSMU B BHJIE IUIAHIIETOB C (poTorpadusmMu u cxemamu 000pyJOBaHUSI.

7.2 IlpakTHyeckue 3aHATUSA:

- mpoBojATcs B jaboparopuu MeTamsioBeneHus (KoMH. 5.364, 24 mocaJo4HBIX MecTa)
OCHAIICHHOW MeTayyiorpaduyeCKUMH  MUKPOCKOTIAaMHU, JEMOHCTPAIIMOHHBIM  KOMITBIOTEPHBIM
KOMILJIEKCOM, BKJIIOYAIOLUIUM MHUKPOCKON M KOMIBIOTEp, YCTAaHOBKOM ISl M3y4YEHHMs Ipolecca
Kpuctaumzanuu, TBepaomepamu TK-2M, THI-2M, koMmIieKTamMH Makpo- W MHUKpPOUUIH(OB,
JEMOHCTPAIIMOHHBIMU CTEHJAaMH C JAHarpaMMaMH COCTOSIHHS, rpadukamu u (GoTtorpadusmu
MHUKPOCTPYKTYP IIBETHBIX METAJIOB M CILIABOB; KOJUICKIIUSIMU MUKPOILTHA(DOB;

7.3 JIaGopaTopHbie padoThbI:

- Jaboparopusi MerayuioBeneHus (komH. 5.364, 24 mOCagOYHBIX MECTa) OCHAIEHHAS
MeTaJuIorpaMueCKUMH  MUKPOCKOIIAMH, JIEMOHCTPALIMOHHBIM KOMIIBIOTEPHBIM ~ KOMIUIEKCOM,
BKJIFOUYAIOIIUM MUKPOCKON M KOMIIBIOTEP, YCTAHOBKOM JJIl M3y4YEeHHs Ipolecca KpUCTAIUIU3ALMH,
tBepaomepamu TK-2M, TII-2M, kommiekTaMd Makpo- ¥ MUKPOULIU(OB, TEMOHCTPAIIHOHHBIMH
CTEHJAMH C JHarpaMMaMH COCTOSHUS, rpadukamMu U (QoTorpadusiMi MUKPOCTPYKTYpP IIBETHBIX
METaJUIOB U CIUIABOB; KOJIJIEKIUIMHU MUKPOLLIN(OB;

- mabopaTtopusi TepMHUecKoi 00paboTku (KOMH. 5.359, 12 mocagoyHBIX MECT), OCHAIIIEHHAs
71a00paTOPHBIMM TEPMUYECKUMHU TedyaMu (HU3KO-, CpEAHE- U BbICOKOTEMIEPATYPHBIMH) IS
BBITMIOJTHEHUS TepMUYecKoil o0paboTku, TBepaomepamu TK-2M, TII-2M u aeMOHCTpalnOHHBIMU
CTCHIAMH.

CocraBuTelnb pabodeii mporpaMMeI: B.II. T'opGaTenko
(monmnuck)
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