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MINACIIOPT _
®OHJIA OHEHOYHBIX CPEJICTB 10 YYEBHOU JUCIHUIIJIMHE
Mamepuanoeeoenue. TKM

Kon
Ne KoHTpoJsimpyembie TeMbl . | HammMeHOBaHMe OLIEHOYHOT 0
KOHTPOJHPYeMOii
n/n AUCHUILIUHBI cpeacTBa
KOMIIeTEeHI[UH
CoBpeMeHHOE METaTypruuecKoe
p yp JlaGopaTopHas paborta Pedepar
1 MIPOM3BOJICTBO M €T0 MPOIYKITHSI. OIIK-1, OIIK-4 3aer
ITpon3BOACTBO YyryHa v CTAJIHU.
CrniocoObl pa3iauBKU CTAJIH.
JlaGoparopHas pabota Pedepar
2 CriocoObl MOBBIIICHHS KaYeCTBa [1K-12 patopHas p Gep
3ayer
CTaJIu.
3 3aroToBUTENBHOE U JIUTEHHOE TK-2 JlaGoparopHas pabota Pedepar
IIPOU3BOJICTBO. 3auer
TexHosorust 00pabOTKN METAIIIOB JaGopatopHas pabota Pedepat
4 napieHueM. CBapoyHoe OIIK-7 patop P P
3ayer
IIPOU3BOJICTBO.
MerTasibl. ATOMHOKPUCTAJUIMYECKOE JaBoparopHas pabota Pedepar
5 CTPOEHUE METAJIOB. OIIK-4 patopHai p p
3auer
2Kenes3o u ero cruiaBbl.
6 CaoiicTBa MeTaiioB. OnpeneneHue OITK-1 JlaGoparopHas pabota Pedepar
MEXaHHYECKHUX CBOWCTB METAJIJIOB. 3auer
v Teopust ¥ TEXHOJOTHUSI TEPMUYECKOH OIIK-1 JlaGopaTopHas paborta Pedepar
00pabOTKN METAJIJIOB. 3auer
XHUMHKO-TepMHYEcKas 00paboTKa
JlaboparopHas padora Pedepar
8 CTaJu. OIIK-4 PATOPHAL bep
3ayer
MeTo/1pl yIpOUHEHUSI METAIIJIOB.
INEPEYEHb OIIEHOYHBIX CPEACTB
Ne | HaumenoBanue | KpaTrkas xapakrepucTika oneHo4Horo cpeacrsa | Ilpeacrasienue
n/m| OLEHOYHOIO OLICHOYHOI0
cpeacTBa cpeacTBa B
donpe
1 CpencTBo MpoBEpKH YMEHHI 00y4aroIerocs
MIPUMEHSTH MMOJyYCeHHbIE 3HAHHS Ha MTPaKTHUKe o | Meroauueckue
Jlabopamopnas CTaHJAPTHOU METOIMKE IS OTIPEICIICHHS YKa3aHUS TSI
paboma KOHKPETHBIX XapaKTEPUCTUK MPUMEHSIEMbIX BBITIOJTHEHUS
KOHCTPYKITHOHHBIX 1a00paTOPHBIX
MaTepHaJloB pabot
2 [TponykT camocTosATeNbHOM paboThl 00yYaromerocs,
Hpe,Z[CTaBHSIIOH_II/Iﬁ coboii KpaTKOC MU3JIOKCHUC B
MUCBbMEHHOM BUAC IMOJTYUYCHHBIX PE3YJIBTATOB
TEOPETUUSCKOr0 aHaJIN3a ONPEICIICHHON HayYHOH
Pegepam p pes Y Temsl pedeparon
(yueOHO-uCCNe10BaTeIbCKOM) TEMBI, T1IE aBTOP
PacKpBIBAET CYTh UCCIICAYEMOU MPOOIEMBI, PUBOAUT
Ppa3IMYHbIC TOYKH 3PCHUSA, a TaK XKE CcOOCTBEHHEIE
B3IJISIAbI HA HEE
. Bomnpocsr k
2 3auem Hrorosast ¢popma OlleHKH 3HAHHIA P
3a4eTy

3AJAHUA IJ151 BBIIIOJTHEHUSA TABOPATOPHBIX PABOT
3ananue Nel. J[marpamma COCTOSIHHSI CUCTEMBI «KEJI€30-YTIIEPOI.




3apanme No2. Kpucramm3zanus 1 TEepPMUYECKUNA aHAJIN3 METAJIOB.
3ananue Ne3. TexHOIOTHS TEPMUIECKON 00paOOTKH YIIIEPOAUCTHIX CTAJICH.
3ananmne Ne4. MakpoCKONMUYECKUN aHATIN3 CTPOCHUS METAILJIOB.
3ananue NeS. TexHOIOTHS TEPMUIECKON 00pabOTKH JISTUPOBAHHBIX CTAJICH.
3aganue Ne6. CriocoObl olpeiesIeHHs TBEPAOCTH METAJLIOB.
3aganue Ne7. CriocoObl oripeiesIeHHs MPOYHOCTH, YIIPYTOCTH U TUIACTUYHOCTH METaJUIOB.
3ananmne Ne§. Onpenenenue yiapHoi BI3KOCTH METAJIOB.
3aganue Ne9. PazHOBHIHOCTH MPOKATHOTO MPOU3BOACTBA: KOBKA M IITAMIIOBKA.
3aganue Nel0. Pyunas nyrosas u ra3oBasi CBapKa.
Kpurepun oneHKH 0TBETOB Ha JIa0OpaTOpHbIe padoThI:
- He 3aUMeHO 6bICMABNACMC CIYOEHNY, eCllU OaH HeNOJHbIL Omeem, TIPEICTABIISIONINI CO00i
pa3poO3HEHHbIE 3HAHMUS 1O TEME BOINPOCAa C CYIIECTBEHHBIMU OLIMOKAMH B OINpPENEICHUSX.
[TpucyTcTBYIOT (PparMeHTapHOCTh, HEIOTHYHOCTh W3NOXKeHHA. CTYyIeHT HE OCO3HACT CBS3b
JAHHOTO TOHSTHUS, TEOPHUH, SABJICHUS C APYTUMU 00bEKTaMU TUCHUIUIUHBI. OTCYTCTBYIOT BBIBOJBI,
KOHKpETH3alusi M JOKa3aTeJIbHOCTh MW3JI0KEHUA. Peub HerpamMoTHas. JlONOJIHUTENbHBIE H
YTOYHSIOIIME BOIPOCHI MPEeroaaBaTess He MPUBOIAT K KOPPEKIIUK OTBETA CTY/ICHTA HE TOJILKO Ha
[IOCTaBJIEHHBIA BOIIPOC, HO U HA JPYTrye BONPOCH! AUCLUILIUHBIL.
- 3aUMmMeHO BbICMAGIACMCA CMYOeHmY, eclu OaH HNOJIHbI, pPAa38epHymulil omeem Ha
MOCTAaBJICHHBI BOIPOC, IMOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHHUN 00 00BEKTe, JOKa3aTeIbHO
PacKpbITBl OCHOBHBIE TIOJIOKEHUSI TEMBbI, B OTBETE IMPOCICKUBACTCA YETKas CTPYKTYpa,
JIOTHYECKasl MOCIEI0BAaTEIbHOCTb, OTPAXKAIOLIasi CYLUIHOCTh PAacKpbIBA€MbIX IOHSITHH, TEOpUH,
aBleHUM. 3Hanue 06 0bvekme deMOHCMpuUpyemcsa Ha (PoHe NOHUMAHUS €20 8 cucmeme OAHHOU
HAYKU U MeNCOUCYUNIUHapHulx cesazeti. OTBET H3JI0XKEH JINTEPATYPHBIM SI3bIKOM B Hay4YHBIX
TepMHHAX. Mozym Owbimb OonyueHvl Hedouemvl 6 OnpedesleHuy NOHAMUL, UCNPABeHHble
CMYOeHmoMm CamoCmosimenbHo 8 npoyecce omeema.
IIpumepHas TemaTuka pedeparon
JoObr4ya pya 1 ee MOAroTOBKA K JIOMEHHOM TITaBKeE.
TenneHUnn pa3BUTHS HETIPEPHIBHOM Pa3IMBKU CTAIIH.
TenneHUnn pa3BUTHS MPOU3BOACTBA HEMETAIIIMYECKUX MaTEpUaoB.
CrekIio ¥ KepaMuKa - MaTepHalIbl 1711 TPOMBIIUIEHHOCTH.
[TonuMepHbIe MaTepuaibl B MAIIMHOCTPOCHHH.
WHCTpyMeHT 1 000py0BaHuE [Tl TPOKATHOTO MPOU3BO/ICTBA.
CoBpeMeHHbIE BBICOKOCKOPOCTHBIE METOJbl IOJY4YEHHUS 3aroTOBOK W3  TPYIHO-
nehOpMUPYEMBIX CILIaBOB.
JlyroBble criocoObl CBapKH: CYIIHOCTh, CXEMbI, 000py/10BaHUE.
9. OcoOEHHOCTH CTPOEHHUS, KPUCTAIIM3AIHUS U CBOMCTBA CIIABOB.
10. MexaHWUYeCKHE CMECH, MX KIACCU(PUKAIUSI U OCOOCHHOCTH CTPOCHHUSI.
11. Xwumuueckue COeTMHEHUS X CBOMCTBA, BUJIbI KPUCTAIITUYECKUX PEIIETOK.
12. Teepnapie pacTBOPHI M UX XapaKTEPHBIE 0COOEHHOCTH.
13. MexaHuveckue CBOWCTBA METAJLIOB.
14. Kene3oyriepoaucTsie CIIIaBBbI.
15. Cranu. Knaccudukaius u MapkupoBKa cTasneil.
16. Yyrynsl. CTpoeHue, CBOWCTBA, KIIACCH(HUKAIHS TIyTYHOB.
17. CnnaBbl IBETHBIX METAILIOB.
18. TlomumepHBIE MaTepHaHI.
19. TlopoirkoBbie MaTepUabl, UX MOJIYYCHUE, TPEUMYIIECTBA U HETOCTATKH.
20. KoMIO3UITMOHHBIC MAaTEPHAIIBI, TPHHIIAITBI HX TTIOJTYICHHUS.
Kpurepun oneHKkH 0T4€TOB
«3auTeHo0» - TOKJIa/l YETKO BBICTPOEH, paccKa3bIBaeTcs, 0OBACHAETCS CYyTh pabOThI; aBTOP
MPEICTAaBUII IEMOHCTPAIIMOHHBIM MaTepHal, MPEKPacHO B HEM OPUEHTHPYETCS U OTBEUYAET Ha
BOIPOCHI; TOKA3aHO BJIAJICHHE HAYUYHbIM U CIIEIUAIBHBIM allapaToM; YETKOCTh BHIBO/IOB
MOJTHOCTBIO XapaKTepU3yIoT paboTy;
«He 3auTeH0» - TOKJIa]l pacCKa3bIBAECTCS, HO HE OOBSICHSETCS CYyTh paOOThI WU 3aUUTHIBACTCS,;
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JEMOHCTPALIMOHHBINM MaTepuaj UCIONb3yeTCs B JOKJIAJIE, HO HE UCIIOJIb3YETCS TOKIaAUYUKOM HIIN
ObL1 0(hOpMIIEH IIJIOXO U HErPAMOTHO; AOKJIAIUYUK HE MOKET OTBETUTh Ha OOJIBIIMHCTBO
BOIIPOCOB; BBIBOJIBI UMEIOTCS, HO HE JIOKAa3aHBbI.

Bonpoch! k 3auyeTy 10 IUCHUITHHE

Mamepuanosedenue. TKM

Urto Takoe kKoHCTpyKIIMOHHBIE MaTepuaibl (KM)? Knaccudukarus KM.
CoBpeMEHHOE METAJUTYPrUYECKOE ITPOU3BOJICTBO U €r0 IPOAYKIIMSL.
[Tpon3BoaCcTBO UyryHa. Y CTPOMCTBO U pabOTa JOMEHHOM Y.
IIpounsBoacTBo cranu. [Iporeccel mpsMoOro moyiydeHus xeies3a us pya.
[Ipou3BoICTBO cTaIM B KOHBEPTOpaxX.
[Tpon3BOACTBO CTAIM B MAPTEHOBCKHUX Ieyax.
[Ipou3BOCTBO CTaIM B 3JEKTPOICYaX.
Crioco0Obl pa3nuBKU CTAJIU.
. Kpucrannuzanusa metannos. MexaHu3M npoliecca KpucTalIu3aluu.
10. Camomnpou3BoJIbHOE (romorenHoe) u reTEepOreHHOe 3apoibIeo0pa3oBaHue.
MonudunrpoBanue METaIJIOB.
11. Jedextsl cTabHBIX cTUTKOB. CIIOCOOBI MOBBIIICHHUST KAYeCTBA CTaIIH.
12. Bueneunas oOpabGoTka ctanu. BakyyMHas gerazamust cTaiu.
13. DNeKTpOoNLIaKOBBINA MEeperiaB CTali. BakyyMHO-IyroBO# TIeperiaB CTau.
14. Cnoco0bl (hu3nuecKOoro Bo3ACMCTBUS Ha MPOLECCHl KPUCTAIUTH3AIIH.
15. 3aroroBuTeNBEHOE MPOU3BOACTBO. BRIOOP MeTOIa M cIToco0a MOTydICHHSI 3aTOTOBKH.
16. JluteitHoe mpousBoacTBO. Kiaccugukaius IUThIX 3aTOTOBOK.
17. CnenuayibHbIC CIIOCOOBI JTUTHS. JINThe B 000I0YKOBBIC U METAJUTHYSCKHUE (DOPMEI.
18. JIuTke Mo BHIMIABISEMBIM U BEDKUTAEMBIM MOJIEISIM.
19. MHsroroBieHne OTIUBOK HEHTPOOESKHBIM JTUTHEM H JIUTHEM IO JaBICHUEM.
20. H3roroBieHHE OTIUBOK 3JIEKTPOILLIAKOBHIM U HEMPEPHIBHBIM JTUTHEM.
21. Texuomorus o6pabotku naBienueM. Kimaccudukarmus crmoco00B 00padOTKH JIaBICHUEM.
22. Tlpoxkat u ero npou3BoaAcTBO. CriocoObl MPOKATKH.
23. OO6opynoBaHUE W MIPOAYKIUS MPOKATHOTO MTPOU3BOJICTBA.
24. TlpeccoBanue. TexHONOTUs M NPOAYKIUS PECCOBOTO MPOU3BO/ICTBA.
25. Bonouenue. TeXHOIOTHS BOJIOYCHHUS M €TI0 TIPOTYKITHS.
26. KoBka. CriocoObI ¥ TEXHOJIOTHS KOBKH.
27. OObeMHas MITaMITOBKA. BUIBI IITAMITOBKH.
28. CapouHoe npou3BoJCTBO. CrIOCOOBI CBAPKH.
29. Cpapka 1iaBiieHueM. Pa3HOBUIHOCTH JTyTOBOM CBAPKH.
30. I[Ina3meHHas ¥ 3JIEKTPOILIAKOBas CBapKa.
31. DnexkTpoHHO-JIyuYeBas W Ja3epHas CBapKa.
32. T'a3oBast cBapKka U CBapKa JaBICHUEM.
33. KoMIo3uIMOHHBIE MaTepHAIIbI.
34. Marepuanbl HOPOIIKOBOI METaTypriu.
35. OOmIas xapakTepuCTHKa METALIOB.
36. ATOMHO-KPUCTAJUTMYECKOE CTPOCHUE METAIIIOB.
37. Kiaccudukanus METaJIoB.
38. TIlonsTHe o crulaBax U MeTojax UX nosydyeHus. OCHOBHBIE MOHSATHS B TEOPUHU CIJIABOB.
39. Oco0eHHOCTH CTPOCHHS, CBOMCTB M KpPUCTAJUIM3AIMU CIUIABOB: MEXaHHMUYECKHUX CMecei,
TBEP/IBIX PACTBOPOB, XUMHUECKUX COCAMHEHUH.
40. JlmarpamMMa COCTOSIHHSI JBYXKOMIOHEHTHOTO cIUTaBa. [lOpsIOK TIOCTPOCHHS aHarpamm
COCTOSIHUS CIIJIABOB.
41. Jlmarpamma COCTOSIHUS jKeie30 - yriaepo. KommonenTs! cucremsl Fe-Fe3C.
42. XapakTepuCTHKa CTPYKTYPHBIX COCTaBIIstoNMX crucremsl Fe-Fe3C.
43. TlpeBpamieHus Ha TUHUSX quarpammel Fe - Fe3C.
44, Crpyktypsl 1 (ha3sl Ha guarpamme Fe - Fe3C.
45. Knaccudukanus 1 MapKUpPOBKa yIIIEPOIUCTBIX CTaJeH.
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46. Ilmactuueckas nedopmanms. MexaHU3M TUIACTHYECKON epopMaIiiu MeTasioB.
47. Mexanu3M aedOpMAIMOHHOTO YIIPOYHEHHUS METAJLIOB.
48. BnusHue HarpeBa Ha CTpPOEHUE J1e(hOPMHUPOBAHHOTO METAILIA.
49. OcHOBHBIE  CBOHCTBAa  METAUIOB:  (pU3MUYECKHE,  XHMHYECKHE,  MEXaHUYECKHE,
TEXHOJIOTHYECKHE U IKCIUTyaTallHOHHBIE.
50. IIpoYHOCTP M TIACTHYHOCTH U METOBI X OIPEICIICHHSL.
51. Teepmoctb. MeTo/bl onpeiesieHue TBEPAOCTH.
52. Bs3koctb. OnpeneneHne BI3KOCTH U €€ 3aBUCUMOCTh OT TeMIIepaTyphl.
53. BemHOCHHBOCTH. OCHOBHBIE XaPAKTEPUCTUKHA BEIHOCITHUBOCTH.
54. Kiaccudukamnus BUI0B TEPMUUECKON 00pabOTKH.
55. Omxur u HopMmanuzauus. HazHaueHue u pexuMsl.
56. 3akanxa. Haznauenue u Buabsl. CriocoOBI 3aKajKyA CTAIM.
57. Otnyck craimu. OcHOBHOE 000pyIOBaHUE ISl TEPMUYECKON 00paOOTKH.
58. Xwumwuko-tepmuueckas oopaboTka. HaznaueHue u OCHOBHBIC BH/IBI.
59. Ilemenranus. CriocoObl IEMEHTAIIUU B TEPMOOOPaOOTKA MOCIIe Hee.
60. AszorupoBanue. HazHaueHune U pa3HOBHIHOCTH.
61. IlmanwpoBaHUE W HUTPOICMECHTAIIHS.
62. Juddy3nonnas metamanzanus.
63. Tepmomexanuueckast 00paboTKa cTaiy.
64. IloBepXHOCTHOE YIPOUYHEHHE CTABHBIX JICTAJICH.
65. 3axanka TBY u razomnazmeHHas 3aKkajka.
66. Crapenue. HaznaueHue u pa3HOBHIHOCTH.
67. OO0paboTKa cTany X0JI0I0M.
68. YmnpodHeHHE METOJOM IUIACTUYECKON AehopMaIliu.
69. JlerupoBannslie ctanu. Kiiaccuduxanms JerupoBaHHBIX CTAICH.
70. Yyryn. CtpoeHue u KinaccupuKalys 4yryHoB.
71. Cepslii uyryH. CBoiCTBa, MAPKUPOBKA B TEPMOOOpaOOTKA.
72. BBICOKONPOUYHBIA YYyryH C MIapOBUAHBIM TpadutomM. CBoOicTBa, MapKUpPOBKA H
TepMOOOpaboTKa.
73. KoBkuii uyryn. CBoiicTBa, MapKupOBKa U TEpMOOOpaOOTKA.
Kputepun oneHku 3HaHU Npu npueme 3adyera (IK3aMeHa)

- «HEe 32a4YTEeHO0» BBICTABIISIETCS CTYACHTY, €CJIM JIaH HE MOJTHBINA OTBET, MPECTABISIOMNN
co00# pa3pO3HEHHBIE 3HAHUS 10 TEME BOMPOCA C CYIIECTBEHHBIMU ONIMOKaMHU B ONPEACTICHHSX;
MPUCYTCTBYIOT (PparMeHTapHOCTh, HEJIOTMYHOCTh W3JIOKEHHUS; CTYIEHT HE OCO3HAeT CBS3b
JAHHOTO MOHATHSA, TEOPUH, SBJIECHUS C APYTUMHU 00BEKTaMH JTUCHUILIMHBL; OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3alUsi M JI0Ka3aTelbHOCTh U3JIOKEHUS; peub HE TpaMoOTHAS; IOMOJHUTEIbHBIE U
YTOYHSIONIME BOIPOCHI TPEIOIaBaTess He MPUBOIAT K KOPPEKIIMKA OTBETA CTYACHTA HE TOJHKO Ha
MOCTaBIIEHHBIN BONPOC, HO M HA JAPYrye BOMPOCH! AUCIUITITUHBL;

- «3a4YTEHO» BBICTABIIACTCA CTYACHTY, €CIU JaH TIOJMHBIA pa3BEepHYTHIM OTBET Ha
MOCTaBIIEHHBIN BOIPOC; MOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE; JOKa3aTeNbHO
PAcKpBITBI OCHOBHBIC TIOJIOKEHUS TEMBI; B OTBETE MPOCICIKHBACTCS YeTKas CTPYKTypa,
JIOTUYECKasl MOCIe0BaTeIbHOCTh, OTPAXKAIOIIAsl CYIIIHOCTh PACKPBIBAEMBIX MOHSITHI U SBICHUMN;
3HaHWEe 00 OOBEKTE JEMOHCTpUPYETCs Ha ()OHE MOHMMAHHUS €ro B CHCTeME JAHHOW HAyKH H
MEXIUCIUTUTMHAPHBIX CBS3EH; OTBET HM3JIOKEH JIMTEPATYPHBIM SI3BIKOM B HAYYHBIX TEPMHUHAX;
MOTYT OBITh JIONMYIIEHBI HEAOYCTHl B ONPEICIICHUH TIOHATHW, HCIPABICHHBIC CTYJIECHTOM
CaMOCTOSITENILHO B IIPOIIecce OTBETA.



Ilpunoscenue 1
KOMILIEKT 3AJJAHUM JJISI BBINTOJTHEHUS JTABOPATOPHBIX PABOT
3ananmne Nel. J[uarpamma COCTOSIHUSI CUCTEMBI «KEJI€30-YTIIEPOI.
KOMIOHEHTBI cUCTEMBI KeJIe30-yTIepo/l.
CTpyKTypHBIE COCTABISIOLINE CUCTEMBI KEJIE30-yTIEPOI.
[IpeBparenus Ha TUHUSIX JUArpaMMBbl )KeJI€30-yIIIepo/I.
[IpaBuIO KOHUEHTPALIMI U OTPE3KOB.
Knaccudukanus u MapkupoBKa KeJIe30yTIepOAUCThIX CIIIABOB.
3aganue Ne2. Kpucramimzanuus u TEpMUYECKUI aHATIU3 METAJIJIOB.
1. DHepreruyeckue yCIOBUS MPOLIECCa KPUCTATUIU3AIIIH.
2. MexaHu3M mporiecca KpUCTaITU3aIiH.
3. Camorpon3BoabHOE (TOMOTEHHOE) U TETEPOTreHHOE 3apO/IbIIIe00pa3oBaHue.
4
5

orwdPE

MoaudunupoBaniue METaIOB.
[TonumopdHbIe MpeBpaIieHus B METAILIAX.
6. dopma KpHCTaIJIOB U CTPOESHUE CIUTKOB.
3amanue Ne3. TexHOIOTHs TEPMUUECKON 00PaOOTKHU YIIIEPOANCTHIX CTaNCH.
1. OcHoBHOE 000pyHOBaHHE /I TEPMUIECKON 00pabOTKH.
2. Harpes nipu TepMooOpaboTKe.
3. Xwumuueckoe EHCTBUE HA METAJUT HArPEBAIOICH CpEIbl.
4. Omxur u HopManu3anus. HasHaueHne u pesKiUMBI.
5. 3axkanka. HazHaueHue u criocoOsl.
6. Ormyck cranu. HazHaueHnue u crnocoOsl.
3aganue Ned. MakpockonMuecKuid aHaJIW3 CTPOEHUSI METAILJIOB.
CyIIHOCTh MaKPOCKOIIMYECKOTO aHAIN3a METAILIOB.
Meroasl MakpoaHaan3a METaJUIOB.
[ToaroroBka 00pa3oB METAIJIOB JJIs TPOBEICHUST MaKpOAHAJIH3a.
MeToabl MAKpOCKOITMYECKOTO TPABICHHUS METAILIOB.
BeIsBIICHHE CTPOCHUS JTUTOTO METaIa.
BrusiBiienue n1edekToB, HAPYMIAOIIUX CIUIOITHOCTh METaIA.
CriocoObl H3y4eHUs U3JI0MOB METAJIIOB.

NoabkowhE

3aganue NeS. TexHosorus repmMudeckoil 00pabOTKH JTETUPOBAHHBIX CTaJIEH.
1. Knaccudukaius JerupoBaHHbIX CTaJeH.
2. BiusHue Terupyronmx 2JIeMEHTOB Ha MOJIMMOP(H3M jKelie3a IpHu Harpese.
3. BnusHMe nerupyronmx 31eMeHTOB Ha IPEBpalleHHe NepIuTa B ayCTEHUT MPH
Harpese.
4. BnusHME JETHPYOLUINX JIEMEHTOB HA MapTEHCUTHOE NIPEBpalleHne Ipu
OXJIKICHUH.
5. BrnusHMe nerupyonmx 31eMeHTOB Ha IPEBPALeHHs TPU OTITyCKE.
3apanue Ne6. CriocoObl onpeieieHus] TBEPAOCTH METAIIOB.
1. CymHoCTh METOJIOB ONpENEIeHUsI TBEPAOCTH METAILIOB.
2. OmpeneneHne TBEpAOCTH METAJUIOB 110 MeToy bpuHers.
3. OmnpezneneHue TBEPJOCTH METAIIOB IO MeToay Poksera.
4. OrnpezneneHue TBEpAOCTH METAJUIOB IO MeToy Bukkepca.
5. Omnpenenenue TBEpAOCTH METAJUIOB 110 METO1Y MUKPOTBEPIOCTH.
3aganue Ne7. CriocoObl orpesiesIeHHs POYHOCTH, YIIPYTOCTH U TNIACTUYHOCTH METAJUIOB.

Harpyska 006pa31ioB METayI0B PU CTAaTUUYECKUX UCTIBITAHUSX.
PazHoBuHOCTH 00pA310B NPU CTATUYECKUX HUCIIBITAHUAX METAJUIOB.
Omnpenenenue npenaena NpornopuHOHaIbHOCTH METAIIOB.
Omnpeznenenue yCcIoBHOTO U (PU3UUECKOTrO Mpejiesia TEKY4eCTH METaIIIOB.
Omnpenenenue npenaena NPOYHOCTH METAIIIIOB.
OnpeneneHre OTHOCUTEIIBHOTO YJUIMHEHUS U CYKEHHS METAJUIOB.
3aganue Ne8. Onpeznenenue yaapHoil BA3KOCTH METAILIOB.

1. CymHocTs MeTOJa ONpeieieH s YAapHOU BSI3KOCTH METAJLIOB.

ook ownE



2. Twunsr 00pa3IoB A ONpeeTeHUs yIapHOM BA3KOCTH.
3. OOopynoBaHUe ¥ MPUCTIOCOOJICHUS ITIs1 OTIPEICTICHUS yIapPHOM BA3KOCTH.
4. BnusgHue TeMneparypbl Ha XpyIKOe pa3pylieHne METaioB.
3aganue Ne9. PazHoBHIHOCTH MPOKATHOTO MPOU3BOACTBA: KOBKA U IITAMIIOBKA.
1. Knaccudukamus mporeccoB 00padOTKH JaBICHUEM.
Pa3HOBHUIHOCTH KOBKH.
Onepanuu npyu NpoBEICHUN KOBKHU.
Pa3HOBUIHOCTH ITAMITOBKH.
5. O6opynoBanue Jijisi TPOBEACHUS KOBKH U ILITAMIIOBKH.
3ananme Nel0. Pyynast qyroBasi v ra3oBasi CBapka.
1. Pa3HOBHJIHOCTH CBapKH ILJIaBJICHUEM.
Buasl nyroBoii cBapku.
Crioco0 3amuThl AYTH IPU PYYHOU TyTOBOM CBapKe.
CyIIHOCTh Ta30BOM CBapKH.
IIpeumyinecTBa 1 HEIOCTATKH PYYHOHN AYTOBOW U ra30BOM CBApKH.

Hown
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Ilpunooscenue 2
KoHTposbHO-n3MepuTeIbHbIE MaTepPUAJIbI K Auciuiuinde «MarepuanoBenenue - TKM»
Buiers! k 3a4ety (3K3aMeHY)

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOI)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®OTAHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJTEMHUKA M.JI.MIWIIHOHIIIUKOBA

HNHcTuTyT DHEpreTuKku

Jucnunnuna: Marepuanoseaenue. TKM

CrenuansHocTh: 21.05.06 HedTerazoBbie TEXHUKA U TEXHOJIOTUU
Crenuanmsanus "Pa3padoTka U dkcIuryaTanys HedTAHBIX MECTOPOKICHUNA"
Cemectp____

BUJIET Ne 1
1. CoBpemMeHHOE METAJUTYPTUYECKOE ITPOU3BOJICTBO U €r0 MPOAYKIIMSL.
2. ATOMHO-KPUCTAJUTMYECKOE CTPOCHUE METAJIIOB.

YTBEPXIEHO
3aB. Kadeapoil Ha 3aceganuu kapeapsl TMuTII
pOTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMS POCCUMCKOMN ®EJEPAIIMN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJAEHUE BBICIHIEI'O OBPA3OBAHUA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M. I.MUWIJIMOHIHINKOBA

WNHuceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Crneunanu3zanus "Pa3paboTka 1 skcryaranus HeTIHBIX MECTOPOXKACHUN"
Cemectp____

BUJIET Ne 2
1. TIpou3BoAcCTBO UyryHa. Y CTpOHCTBO U paboTa JOMEHHOH MeYH.
2. Krnaccugukaiusi MeTaoB.

YTBEPXJIEHO
3aB. Kaeapoii Ha 3aceqanuu kadeapsl TMuTII
poTokoJ Ne oT /M.P.UcaeBa/

MHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUS POCCUMCKOM ®EJEPAIINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OFPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIHIET'O OBPA3BOBAHUSI
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TIHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMHUKA M.JI.MUJUJIMOHIIIUKOBA

WHcTuTyT DHEpreTuKn



Jucununnuna: Marepuanoseaenue. TKM

CrnemnmanpHocTh: 21.05.06 HedrerazoBpie TeXHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ dKcrayaTamusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp____

BWJIET Ne 3
1. IIpousBoactBo cranu. [Ipoueccs mpsiMOro moyyueHus xenesa u3 py.
2. TlonsTue o craBax u MeTo/aX uX noiaydeHus. OCHOBHBIC MTOHATHS B TEOPUHU CIUIABOB.

YTBEPXIEHO
3aB. kadenpoit Ha 3acemannu kadenper TMuTII
npoToKoIT Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIUN
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKJEHUE BBICIHIEI'O OBPA3OBAHUA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TAHON TEXHUUECKUI YHUBEPCUTET
NMEHHN AKAJEMHUKA M.I.MUWIJIMOHIHINKOBA

WHcTuTyT DHEpreTuKu

Jucuunnuna: Marepuanoseaenue. TKM

CrnennansHocTh: 21.05.06 HedTeraszoBbie TeXHUKA U TEXHOJIOTUN
Crnenmannsanus "Pa3paboTka 1 dKcIuryaTamus HedTSHBIX MECTOPOXKIeHUI"
Cemectp____

BUJIET Ne 4
1. TIpou3BOICTBO CTajIM B KOHBEPTOpaX.
2. OcOOEHHOCTH CTPOCHUSI, CBOMCTB M KPUCTAIUIM3AINH CIIABOB: MEXaHUICCKUX CMECEH,
TBEPJBIX PACTBOPOB, XUMUUYECKUX COCITUHEHUM.

YTBEPX/IEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
poTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIIA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3SOBAHUA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMHUKA M.I.MUJIJIMOHIIIUKOBA

HNHctutyT DHEpreTukn

Jucnunnuna: Marepuanoseaenue. TKM

CrnermansHocTh: 21.05.06 Hedrera3oBbsie TeXHUKA  TEXHOJIOTUU
Cremmannsanums "Pa3padoTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 5
1. TIpow3BOACTBO CTaHM B MAPTEHOBCKUX ITE€YaX.
2. Jluarpamma cocTOsSIHUS KeJe30 - yraepo. Kommnonents! cucremsl Fe-Fe3C.

YTBEPXJIEHO



3aB. kadenpoit Ha 3acemannu kadenpsr TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIET'O OBPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®OTAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MIWIJIMOHIIIMKOBA

WHcTuTyT DHEpreTuku

Jucuunnuna: Marepuanoseaenue. TKM

CrnermanpHocThb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paboTka ¥ SKCIIyaTanusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp__

BUJIET Ne 6
1. TIpom3BOJCTBO CTAJIM B SJCKTPOIICYAX.
2. XapakTepHucTHKa CTPYKTYPHBIX COCTaBIstOIIUX cucTteMbl Fe-Fe3C.

YTBEPXIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
pOTOKOJ Ne oT /M.P.HcaeBa/

MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHU S POCCUMCKON ®EJEPALINN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOI)KETHOE OBPA3OBATEJIbBHOE
YUYPEKJIEHUE BBICHIET'O OBPA3BOBAHUS
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJTEMUKA M.JI.MUJIJIMOHIIUKOBA

WNHucTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Cremumanusanus "Pa3pa0oTka U dxcIuryaranus HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 7
1. CnocoObl pa3nuBKH CTaNH.
2. Knaccugukanus 1 MapKUpOBKa YIIEPOJUCTBIX CTaJIEH.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
pOTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIMA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O ObPA3SOBAHUSA
T'PO3HEHCKHWI I'OCYJAPCTBEHHbIA HE®TSAHOW TEXHUYECKAN YHUBEPCUTET
NMEHU AKAJEMHUKA M.I.MUJIJIMOHIINKOBA



HNHCTUTYT DHEpreTUKU

Jucuunnuna: Marepuanoseaenue. TKM

CrnenuanpHocThb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Crenuanusanus "Pa3paborka v dKcrnyaTanus HE(GTSIHBIX MECTOPOKIEHMIT"
Cemectp____

BUJIET Ne 8
1. Kpucramnuzanus metauioB. MexaHu3M npoiiecca KpucTauin3aiiu.
2. Ilnactuueckas nedopmanusi. MexaHu3M IUIacTUYECKON JeopMaluu METaJLIOB.

YTBEPXIEHO
3aB. Kaeapoii Ha 3aceqannu Kadeapsr TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MMHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIET'O OGPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
UMEHH AKAJJEMHUKA M.JI.MAJJIMOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrneruanpHocThb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ SKcyaTanusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp__

BUJIET Ne 9
1. CamonpousBosibHOE (TOMOT€HHOE) U TETEPOTEHHOE 3apobIlie00pa3oBaHueE.
MonudunrpoBanue METaIOB.
2. Mexaau3m 1eOpMaIIMOHHOTO YIIPOYHEHHUST METAIIIIOB.

YTBEPXJIEHO
3aB. Kaeapoii Ha 3acenanuu kapeapsl TMuTII
poTokoJ Ne oT /M.P.UcaeBa/

MHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30BAHUS POCCUMCKOHN ®EJEPAIINN
®EJIEPAJTBHOE 'OCYJAPCTBEHHOE BIOJIKETHOE OFPA3OBATEJIBHOE
YYPEXXJTEHUE BBICHIEI'O OBPA3BOBAHUS
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TIHON TEXHUYECKU YHUBEPCUTET
UMEHUN AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

WNHcTuTyT DHEpreTuKn

Jucuunnuna: Marepuanoseacuaue. TKM

CrnemmanpHocTh: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cnennanu3anus "Pa3paboTka ¥ 3kcIuryaTanust HeQTSIHBIX MECTOPOKICHUH"
Cemectp____

BUJIET Ne 10
1. JledexTs! cTambHBIX CAUTKOB. CIIOCOOBI MOBHIIIEHHS KAUECTBA CTAJIH.



2. OCHOBHBIEC CBOWCTBA METAILIOB: (DU3NUECKUE, XUMUICCKHE, MEXaHUIECKHE, TEXHOJIOTUUECKHE
1 DKCIUTyaTallMOHHBIC.

YTBEPXIEHO
3aB. Kadeapoii Ha 3aceqannu Kadeapsr TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIETO OFPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®OTAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJIMOHIIIMKOBA

WHcTuTyT DHEpreTuku

Jucuunnuna: Marepuanoseaenue. TKM

CrneruanpHocTthb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Crenuanusanus "Pa3paborka 1 SkcrnyaTanus He(GTSIHBIX MECTOPOKIEHMIT"
Cemectp___

BWJIET Ne 11
1. Baemneunas oOpabotka cranu. BakyymHas mera3anus cTalu.
2. TIpoyHOCTH W ITACTUYHOCTH M METOJbI UX OTpEAeTICHUSI.

YTBEPXIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
pOTOKOJ Ne oT /M.P.HcaeBa/

MHHHUCTEPCTBO HAYKH ¥ BBICIHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIUU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJBHOE
YUYPEKJIEHUE BBICHIEI'O OBPA3BOBAHUSI
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJTEMUKA M.JI.MUJIJIMOHIIUKOBA

WNHceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Cremumanusanus "Pa3pa0oTka 1 dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 12
1. DnexTpolIakoBbIi EperiaB cTaau. BakyyMHO-IyTrOBOM meperiaB CTaju.
2. TeepmocTb. MeTonbI OnpeielieHre TBEPAOCTH.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
pOTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE



. YUYPEXJEHUE BBICHIEI'O OBPA3OBAHMS
I'POBHEHCKHUU I'OCYJAPCTBEHHBIN HE®GTAHOU TEXHUYECKHUU YHUBEPCUTET
NMEHU AKAJEMHUKA M.I.MUJIJIMOHIHINKOBA

WHcTuTyT DHEpreTuku

Jucununnuna: Marepuanoseaenue. TKM

CrnenuanpHocTthb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Crenuanusanus "Pa3paboTka v dkcrnyaTanus He(GTSIHBIX MECTOPOKIEHMI"
Cemectp____

BWJIET Ne 13
1. CnocoOsl pu3uvecKoro BO3AEHCTBHUS HA MPOILIECCHI KPUCTAILTU3AIINH.
2. Bsskocts. OnpezneneHue BI3KOCTU U €€ 3aBUCUMOCTh OT TeMIIepaTyphl.

YTBEPXIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
pOTOKOJ Ne oT /M.P.HcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHMS POCCUMCKOMN ®EJEPAIIIA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUA
T'PO3HEHCKHI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUWIJIMOHIHINKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Cremumanusanus "Pa3pa0oTka 1 dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 14
1. 3aroroButenbHOE MPOU3BOACTBO. BEIOOp MeTOMa 1 cr1ocoba MoTydeHus 3arOTOBKH.
2. Krnaccudwukarus BUI0B TEPMUIECKOH 00pabOTKH.

YTBEPXJIEHO
3aB. Kaeapoii Ha 3acenanuu kapeapsl TMuTII
poTokoJ Ne oT /M.P.UcaeBa/

MUWHHUCTEPCTBO HAYKHW 1 BHICIIEI'O OGPA3OBAHMS POCCUIMCKON ®EJIEPAIIAN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIEI'O OBPA3OBAHMUA
T'PO3SHEHCKHI I'OCYJAPCTBEHHbIA HE®TSIHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMUKA M. I.MUIJIMOHIHINKOBA

WHcTuTyT DHEpreTukn

Jucnunnuna: Marepuanoseacuaue. TKM

CrnemmanpHocThb: 21.05.06 HedrerazoBpie TeXHUKA U TEXHOJIOTUH
Cnenmanu3anus "Pa3padoTka ¥ SkcIuryaTanust HeQTSIHBIX MECTOPOKICHUH"
Cemectp____




BMWJIET Ne 15
1. Jlureitnoe mpou3BoacTBo. Kiaccupukaius TUThIX 3ar0TOBOK.
2. Omxur u HopManu3auus. HasHaueHue u pexxuMsl.

YTBEPXIEHO
3aB. Kaeapoii Ha 3aceqannu Kadeapsr TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIET'O OFPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MIWIJIMOHILIMKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnermanpHocThb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ SKcrayaTanusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp___

BUJIET Ne 16
1. CheumanpHbl€ CIIOCOOBI TUTHA.
2. 3akanka. HazHauenue u Buapl. CriocoObI 3aKajIKi CTaIH.

YTBEPXXIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
poTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIIA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3SOBAHUA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMHUKA M.JI.MUJIJIMOHIIIUKOBA

WNHuceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Crermumannsanus "Pa3padoTka U dKcIuryaTanysa HeTIHBIX MECTOPOXKIECHUNH"
Cemectp____

BUWJIET Ne 17
1. Texuonorus o6padboTku napienneM. Kimaccudukarus cnoco0oB 00pabOTKH JTaBICHUEM.
2. Otnyck cranu. OCHOBHOE 000py/JOBaHUE JUIsl TEPMUYECKOH 00pabOTKH.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
poTOKOJ Ne oT IM.P.Ucaesa/




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHHUSI POCCUMCKOMN ®EJEPALIUU
®EJIEPAJTBHOE 'OCYJIAPCTBEHHOE BIO[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIETO OGPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJIMOHIIIMKOBA

HNHcTuTyT DHEpreTuKku

Jucununnuna: Marepuanoseaenue. TKM

CrnenmanpHocTthb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ dKcayaTamusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp____

BUWJIET Ne 18
1. Tlpoxat u ero nmpou3BoacTBO. CrocoObI MPOKATKH.
2. XuMHKO-TepMHuuecKkas oopaboTka. HazHaueHne 1 OCHOBHbIE BUJIBI.

YTBEPXIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
pOTOKOJ Ne oT /M.P.HcaeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHHUSI POCCUMCKOMN ®EJIEPALIUU
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIO)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIETO OGPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI.MAUJJIMOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBbele TeXHUKA U TEXHOJIOTUU
Cremumanusanus "Pa3pa0oTka 1 dkcIuryaTanus HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUWJIET Ne 19
1. Csapounoe mpous3BoAcTBO. CIIOCOOBI CBapKH.
2. UemenTarus. CriocoObl IIEMEHTALUK U TEPMOOOPaOOTKa MOCIIEe Hee.

YTBEPX/IEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
poTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIUA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O ObPA3SOBAHUSA
T'PO3SHEHCKHWI I'OCYJAPCTBEHHBIA HE®TSIHOW TEXHUYECKAW YHUBEPCUTET
NMEHU AKAJEMHUKA M.JJIMWJIJIMOHINUKOBA

HNHctutyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM
CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA H TEXHOJIOTUU




Cremumannsanus "Pa3padoTka U dKcIuryaTanys HedTIHBIX MECTOPOKICHUI"
Cemectp

BUWJIET Ne 20
1. Csapka mnaBneHueM. Pa3HOBUIHOCTH IyTOBOM CBapKH.
2. A3sortupoBanue. Haznauenue u pa3sHOBUHOCTH.

YTBEPXIEHO
3aB. Kaeapoii Ha 3aceqannu Kadeapsr TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIET'O OBPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®OTAHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI.MAUJJIHOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnernmanpHocThb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ SKcrayaTanusa He(QTSIHBIX MECTOPOKACHMIA"
Cemectp___

BUWJIET Ne 21
1. IIna3meHHas U 3JEKTPOLLIAKOBas CBapKa.
2. llmanupoBaHUE€ U HUTPOLIEMEHTAIIHSI.

YTBEPX/IEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
poTOKOJ Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHMS POCCUMCKOM ®EJEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
T'PO3SHEHCKHWI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMHUKA M.I.MUJIJIMOHIINKOBA

WNHuceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnermansHocTh: 21.05.06 Hedrera3oBbsle TeXHUKA  TEXHOJIOTUU
Cremmannsanumsa "Pa3padoTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 22
1. DnexTpoHHO-ITydeBas U Ja3epHas CBAapKa.
2. Juddy3nonnas MeTaman3anus.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
poTOKOJ Ne oT /M.P.UcaeBa/




MHMHHUCTEPCTBO HAYKH ¥ BBICIHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIET'O OBPA3OBAHUS
T'POSHEHCKHII TOCYJIAPCTBEHHbBIA HE®GTAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MIWIJIMOHIIIMKOBA

HNHcTuTyT DHEpreTuKu

Jucuunnuna: Marepuanoseaenue. TKM

CrneruanpHocTthb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ dKcrayaTamusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp____

BUJIET Ne 23
1. Ta3oBas cBapka M CBapKa JaBICHUEM.
2. Tepmomexanmdeckas 00pabOTKa CTajIu.

YTBEPXJIEHO
3aB. kadeapoii Ha 3aceqanuu kapeapel TMuTII mporokonr Ne ot /M.P .HcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOM ®EJEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKXJEHUE BBICIHIEI'O OBPA3OBAHMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUWIJIMOHIHINKOBA

WNHcTuTyT DHEpreTukn

Jucuunnuna: Marepuanoseaenue. TKM

CrnemnuanbsHocThb: 21.05.06 HedrerazoBbie TeXHUKA U TEXHOJIOTUH
Crenuanu3sanus "Pa3paboTka M 9KCIayaTaus HE(QTIHBIX MECTOPOKACHMI"
Cemectp____

BUJIET Ne 24
1. KoMIo3uIMoHHbIE MaTepUalIbI.
2. TloBepXHOCTHOE YIPOYHEHHUE CTATBHBIX JIETAJIEH.

YTBEPXJIEHO
3aB. Kaeapoii Ha 3acenanuu kapeapsl TMuTII
poTokoJ Ne oT /M.P.UcaeBa/

MHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUS POCCUMCKOM ®EJEPAIINN
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJBHOE
YYPEXXJTEHUE BBICHIEI'O OBPA3BOBAHUS
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TIHON TEXHUYECKN YHUBEPCUTET
UMEHUN AKAJTEMHUKA M.I.MAJUIHOHIIIUKOBA

WHcTuTyT DHEpreTuKn

Juncnunnuna: Marepuanoseacuaue. TKM




CrnemmanpHocTh: 21.05.06 HedrerazoBpie TeXHMKA U TEXHOJIOTUH
Crenumannsanus "Pa3padoTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp

BUJIET Ne 25
1. Marepuansl MOPOMIKOBOW METaJUTYpIUH.
2. JlermpoBannsble ctanu. Knaccudukanus JerupoBaHHbIX CTasIeH.

YTBEPXIEHO
3aB. kadenpoit Ha 3acemannu kadenper TMuTII
npoToKoIT Ne oT /M.P.UcaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIUN
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TIAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMHUKA M.I.MUWIJIMOHIHINKOBA

WHcTuTyT DHEpreTuKu

Jucuunnuna: Marepuanoseaenue. TKM

CrnennansHocTh: 21.05.06 HedTeraszoBbie TeXHUKA U TEXHOJIOTUN
Crenuanu3anus "Pa3paboTka ¥ 9KcIayaTaus He(QTIHBIX MECTOPOKACHMI"
Cemectp____

BUJIET Ne 26
1. OOmas xapakTepucTHKa METaJUIOB M UX KJIacCU(UKaLIUSL.
2. YyryHn. CtpoeHune u kiaccuukanys 4yryHoB.

YTBEPXJIEHO
3aB. Kaeapoii Ha 3acenanuu kapeapsl TMuTII
poTokos Ne oT /M.P.UcaeBa/




