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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJICTB IO YYEFHOM JUCIAILINHE

Mamepuanosedenue-TKM

Ne Koxa
KonTposmpyembie TeMbI . HaumenoBanue
n/ KOHTPOJIMPYeMOi
AUCHMILINHBI OLIEHOYHOI0 CPeICTBA
n KOMIIeTEeHIIUHN
1 | CoBpeMEeHHOE METALTyPrUYecKoe IIK 2, JlaGopaTtopHas pabota
MPOU3BOACTBO M €ro MNPOAYKLHS. OIIK 5 Otyer
[Tpon3BOACTBO YyryHa U CTaJIH. 3auer
2 | CocoObl pa3uBKHU CTaJH. K 2, JlaboparopHas pabota
CniocoObl MOBBIIIEHUS KauecTBa OIIK 5 Ortyer
CTaJIH. 3auer
3 | 3aroToBUTEIBHOE U JIUTEHHOE [IK 2, JlaGopaTopHas pabota
MPOU3BOJCTBO. OIIK 5 Otuer
3auer
4 | TexHonorusi 00pabOTKH METAIIOB IK 2, JlaGopaTtopHast pabota
napiieHrueM. CBapo4HOE OIIK 5 Otuer
IIPOU3BOJICTBO. 3auer
5 | Meramibl. ATOMHO- IK 2, JlaGopaTtopHast pabota
KpUCTAJINYECKOE CTPOCHUE OIIK 5 Otuer
METAJLIOB. 3auer
JKeneso u ero cruiassl.
6 | CpoiicTtBa MmetaiioB. Onpenenenue [IK 2, JlaboparopHas pabota
MEXaHUYECKUX CBOMCTB METAJLIOB. OIIK 5 Otyer
3auer
7 | Teopust 1 TEXHOJIOTHUS IIK 2, JlaGoparopHas paboTa
TEPMHUUECKON 00pabOTKH OIIK 5 Otuer
METAJIOB. 3auer
8 | Xumuko-tepmudeckast o00padoTka IK 2, JlaGopaTtopHas pabota
CTaJu. OIIK 5 Otyer
Metoapl yIpOYHEHUSI METAJUIOB. 3auer
HEPEYEHDb OHEHOYHBIX CPEJICTB
Ne | HammeHoBaHue KpaTkas xapakTepucTuka IIpencraBienue
n/n OLIEHOYHOT0 OLIEHOYHOT0 CPeICTBA OLIEHOYHOT0
cpeacTBa cpeacTBa
B doHae
1 CpenctBo mpoBepKkH yMEHUH 00yJaronierocs Meroauueckue
MPUMCHSTH IMOJYUCHHBIC 3HAHHWA HAa MPAKTUKE 110 YKa3aHud
Jlabopamopuas N
pa boma CTaHAAPTHOU MECTOAUKE IJIA ONPCACIICHUA KOHKPCTHBIX JJI BBIIIOJTHCHUA
XapaKTEPUCTUK NPUMEHIEMBIX KOHCTPYKIIMOHHBIX 1a00paTOPHBIX
MaTepraIoB pabot
2 IIponykT camocTosATeNbHOI paboThl 00yYaromerocs B
BUJC MMCBbMCHHOI'O JOKYMCHTA, coz[epmaumixi 5 OTYeTHI 110
Omuem KOHKPETHBIC PE3YJIbTaThl IIPOBCACHHBIX UCIIBITAHUUA 110 pa60TaM
OIMPEACIICHUIO KaYCCTBCHHLIX XapaKTCPHUCTUK
HCIBITYEMOI'O KOHCTPYKIHMOHHOI'O MaTcpuajia
2 . Bonpocsl k
3auem Hrorosas gopma oLieHKH 3HAHUT
3a4eTy




SAJAHUA JJIA BBIIIOJIHEHUSA IABOPATOPHBIX PABOT

3ananme Nel. J[uarpamma COCTOSIHHSI CUCTEMBI «KEJI€30-YTIIEPOI.
3aganue Ne2. Kpucramimzanuus u TEpMUYECKUI aHATIU3 METAJLJIOB.

3aganue Ne3. TexHoIOrHs TEPMUIECKONH 00pabOTKH yIIIEPOIUCTBIX CTAJICH.
3ananune Ne4. MakpoCKONUYECKUNA aHATU3 CTPOCHUS METAILIIOB.

3ananue NeS. TexHOIOTHS TEPMUIECKON 00paOOTKH JISTUPOBAHHBIX CTAJICH.
3apanue Ne6. CriocoObl onpeieieHus TBEPAOCTH METAIIOB.

3apanue Ne7. CriocoObl onpeeneHus: IPOYHOCTH, YIPYTOCTH U
IJIACTUYHOCTU METAJIIOB.

3ananmne Ne§. Onpenenenre yiapHoi BI3KOCTH METAJIOB.

3apnanme Ne9. Pa3HOBUIHOCTH TPOKATHOTO MPOU3BOJICTBA: KOBKA U LITAMIIOBKA.
3apanme Nel0. Pyunast qyroBasi v ra3oBasi CBapka.

Kputepumn onieHKH 0TBETOB Ha JIadopaTopHbIe padoThI:

- He 3aYMeHO 8bICMABIACMCA CIYOeHMY, ec/lU 0aH HenoIHbll Omeem, MPEACTABISIONNI coO0M
pa3pO3HEHHbIE 3HAHHS [0 TEME BOMpPOCA C CYIIECTBEHHBIMU OIIMOKAMHU B ONpPEICICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3NOKeHUsA. CTyIeHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSATHS, TCOPHH, SIBJICHUS C JPYTUMHU 00BEKTaMH JUCIUIUIMHEL. OTCYTCTBYIOT BBIBO/IBI,
KOHKpETH3allusl M JI0Ka3aTeJIbHOCTh H3J0KeHus. Peub HerpamortHas. JlomonHHUTENbHBIE U
YTOUHSIOIINE BOIIPOCHI MIPETOIaBATENsI HE MPUBOIAT K KOPPEKIIMHU OTBETA CTY/IEHTA HE TOJIBKO Ha
MOCTaBJICHHBINM BOIIPOC, HO M HA JPYrye BOMPOCH! AUCIUILTUHBIL.

- 3aUMEHO 6bLICMAGNACMCA CHYOeHmY, eclu OaH NOJHLIU, PA36epHYMbIL  omeem Ha
MIOCTAaBJICHHBIN BOIIPOC, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE, T0Ka3aTeIbHO
PacKpbITHl OCHOBHBIE TIOJIOKEHHSI TEMBI, B OTBETE€ MPOCIEKUBACTCS YETKas CTPYKTypa,
JIOTHYECKasl TOCIeI0BATEIbHOCT, OTPAKAIOIIAsl CYIIHOCTh PACKPBHIBAEMBIX TMOHSATHH, TEOPHIA,
SABJICHUU. SHanue 06 oOvekme 0eMOHCMpUpyemcs Ha ()oHe NOHUMAHUSL e20 & cucmeme OAHHOU
HAyKU u mexcoucyuniunapusix cesazeti. OTBET W3JIOKEH JIUTEPATYPHBIM S3BIKOM B HAYYHBIX
TepMUHaX. Mozym Ovimb Oonyujenvl HeooYemvl 6 ONpeoeleHUU NOHAMUU, UCHPABTIeHHble
CMYOeHmMOoM CAMOCMOAMENbHO 8 Npoyecce omeemd.

IIpumepHasi TeMaTHKA I0KJIA/I0B
Jlo6bI4a pys 1 ee MOArOTOBKA K JJOMEHHOH IJIaBKe.
TenneHuuy pa3BUTHs HENPEPHIBHOM Pa3JIMBKU CTAJIH.
TenaeHIMU pa3BUTHUS POU3BO/ICTBA HEMETAIIIMUYECKUX MAaTEPUAIIOB.
CTexJ10 ¥ KepaMHKa — MaTepHaIBI TSl TPOMBIIUIECHHOCTH.
[TonmepHBIe MaTepUabl B MAIIMHOCTPOSHHH.
WHCTpyMEHT 1 000pyAOBaHUE IS TPOKATHOTO TIPOU3BOICTBA.
CoBpeMeHHbIE BBICOKOCKOPOCTHBIE METOABl MOJYYEHHs 3arOTOBOK U3 TPYAHO-
nehopMUPYEMBIX CILIABOB.
JlyroBbie criocoObl CBApKH: CYITHOCTh, CXeMbI, 000pyI0BaHHUE.
Oco0eHHOCTH CTPOCHUS, KPUCTAIUTA3AIINS U CBOMCTBA CILIABOB.
10. Mexanunueckue cMecH, UX Kiaccu(uKkanus 1 0COOEHHOCTH CTPOSHHUS.
11. XumuuecKkre COeTUHEHNST X CBOWCTBA, BUIBI KPHCTATHUECKUX PEIIETOK.
12. TBepable pacTBOPBI U UX XapaKTepHbIe OCOOEHHOCTH.
13. MexaHWUYECKHE CBOMCTBA METAJIIIOB.
14. Xene30yraepoucThble CIIIaBbl.

NoabkowhE
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15. Cranu. Knaccuduxanust 1 MapkupoBKa CTaseil.

16. Yyrynsl. CTpoeHue, CBOMCTBA, KilacCH(DHUKAIIUS YyT'yYHOB.

17. CrinaBbl IBETHBIX METAJUIOB.

18. TlomuMepHBIE MaTepUAIbI.

19. IMopormkoBbIe MaTepUANIbI, KX TOTyYEHHUE, IPEUMYIIIECTBA U HEAOCTATKH.
20. KoMmno3uiinoHHble MaTepUabl, IPUHIUIIBI UX MTOITy4EHUSI.

KpnTepml OICHKH O0TUYECTOB

«3auTeHo» - JOKJAJI YETKO BBICTPOCH, PAacCKa3bIBAaeTCsA, OOBSICHIETCS CYTh PabOTHI; aBTOP
MPEACTABUII JEMOHCTPALIMOHHBIA MaTepHall, IPEKPaCHO B HEM OPUEHTUPYETCS M OTBEYaeT Ha
BOIIPOCHI; IIOKA3aHO BJIAJICHUE HAYYHBIM M CIIELUAJIbHBIM aIlllapaTOM; YETKOCTb BBIBOJOB
MOJIHOCTBIO XapaKTepU3yIoT paldoTy;

«He 3a4TeHo» - TOKJIaJ PAcCKa3bIBACTCs, HO HE OOBACHSACTCA CYTh pabOTHI WM 3aYUTHIBACTCS;
JIEMOHCTPALIMOHHBINA MaTepHaJl UCIIOJIb3YETCS B IOKJIAJIE, HO HE UCIOJIb3YETCS TOKIAJUUKOM HIIN
Obl1 OodopMIIEH IUIOXO M HErpamMOTHO; JOKJIaJAYUK HE MOXKET OTBETUTh Ha OOJBIIMHCTBO
BOITPOCOB; BBIBOJIbI UMEIOTCS, HO HE I0Ka3aHBI.

Bomnpocsl k 3auety (3K3aMeHy) 10 JUCIHUILIMHE

Mamepuanosedenue-TKM
1. Yro Takoe koHCTpYKIIMOHHBIe MaTtepuaisl (KM)? Kmaccudukarmms KM.

. CoBpeMEHHOE METAJUTYPrUYECKOE ITPOU3BOJICTBO U €0 MPOIYKIIMSL.
. [IponsBoicTBO UyryHa. Y CTpONCTBO U paboTa JOMEHHOM IeUu.

. [IpousBoncTBo cranu. [Ipoieccel npsMoro noixy4eHus xenesa u3 pya.

2
3
4
5. IIpon3BOACTBO CTaJIM B KOHBEPTOPAX.
6. ITpon3BOACTBO CcTaNM B MAPTEHOBCKUX II€Yax.

7. IIpOM3BOJACTBO CTAJIXA B DJIEKTPOIEYAX.

8. CrocoObl pa3IuBKH CTAJH.

9. Kpucramnuzanus MetauioB. MexaHu3m npoiiecca KpucTauIn3aiyi.

10. Camomnpon3BosIbHOE (TOMOT€HHOE) U T€TepOreHHOE 3apo/Iblieo0pa3oBaHue.
MonuduurpoBaHie METaIOB.

11. dedexTsl cTanbHbIX CIUTKOB. CIIOCOOBI MOBBIIEHUSI KaYeCTBa CTAH.

12. BHeneunast o6paboTka ctanu. BakyymHast nerasanus cTajim.

13. DnexTpoIakoBelii EpeIaB CTalu. BakyyMHO-1yroBoil neperias cTajiu.

14. Crioco6b! (pM3UYECKOro BO3ACUCTBUS Ha IPOLIECCHl KPUCTAUIU3AIIIH.

15. 3aroToBuTENIHFHOE MMPOU3BOICTBO. BBIOOP MeTO1a M crTocO0a MOJTYYEeHHS 3aTOTOBKH.
16. Jluteiinoe mpou3BoACTBO. Kitaccudukamus IMThIX 3arOTOBOK.

17. CneunanbHble ciocoOb! IUThS. JINThe B 00070YKOBBIE U MEeTaNTNYeCKUE (POPMBI.
18. JInTpe 1o BHIIIABISAEMBIM U BBIKUTAEMBIM MOJIEIISIM.

19. 3rotoBieHne OTIUBOK HCHTp06e)KHI)IM JIUTBEM U JIMTHEM I1OJ AABJICHHUCM.



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

38

W3rotoBneHue OTIIMBOK 3JICKTPOILUIAKOBEIM H HETIPEPHIBHBIM JTUTHEM.
Texnomorust 06padoTku nasinenneM. Kinaccudukamnms cmoco6oB 00paboTKH TaBICHUEM.
[Tpokat u ero mpou3BoACTBO. CIIOCOOBI MPOKATKH.

OO6opynoBaHue ¥ NPOAYKIIUS TPOKATHOTO IPOU3BO/ICTBA.
[TpeccoBanue. TeXHOJIOTHUS ¥ MPOIYKITUS TIPECCOBOTO MPOU3BOJICTBA.
Bomnouenue. TexHOJIOTHMA BOJIOYEHHUS U €TI0 IIPOTYKIIUS.

KoBka. CriocoOBbI B TEXHOIOTHS KOBKHU.

O0BeMHas ITaMITOBKA. BUABI IITAMIIOBKH.

CBapouHoe mpou3BoicTBO. CrocoObl CBapKH.

Caapka 11aBjieHreM. Pa3HOBUIHOCTH IyTOBOU CBApKH.

[T1a3mMeHHas 1 AICKTPOILIAKOBAs CBapKa.

DNEeKTPOHHO-TTy4YeBas U Jia3epHasi CBapKa.

I'azoBas CBAapKa U CBapKa JaBJICHHCM.

. Komnosunmonssle marepuasisl.
34.
35.
36.
37.

Marepuansl IOPOLIKOBON METAJULYyPIHH.
OO0m1as XxapakTepuCcTUKa METAJIOB.
ATOMHO-KPUCTAJIIMYECKOE CTPOCHHUE METAIJIOB.

Knaccudukanus MeTanios.

. IloHsATHE O cIIaBax U METOdax UX MOJIYYCHHU. OcHOBHbBIC IOHSATHUS B TCOPpHHU CIIIaBOB.

39.

OcoOeHHOCTH CTPOCHUH, CBOICTB U KpuCTaJUIM3alluU CIIJIABOB: MEXAaHUYCCKUX CMeceﬁ,

TBCPABIX paCTBOPOB, XUMHUYCCKUX COCIUHEHMH.

40.

I[I/Ial"paMMa COCTOSIHUA IBYXKOMIIOHCHTHOT'O CILJIaBa. HOpSII[OK IMMOCTPOCHUS JUuarpamMmm

COCTOSAHHA CIIIIaBOB.

41
42

43.
44.
45.
46.
47.
48.
49.

Juarpamma cocTostHUS xKene3o - yriepoa. Kommonents cuctemsl Fe—Fe3C.

. XapaKTepuCTHKa CTPYKTYPHBIX cocTaBisromux cucrembl Fe—Fe3C.

[TpeBpamenust Ha muHUIX Auarpammel Fe — Fe3C.

CrpykTypsl 1 (a3sl Ha quarpamme Fe — Fe3C.

Knaccugukarus 1 MapKpoBKa yriaepoIUCTbIX CTalei.

[Tnactuueckas nepopmanus. MexaHU3M IJIACTUYECKOM JeopMaliiy METaJIOB.
MexaHu3M J1e(OpMAITMOHHOTO YIIPOUYHEHHS METAUIOB.

Bnmsiaue HarpeBa Ha cTpoeHne 1epOPMUPOBAHHOTO METAJLIA.

OcCHOBHBIE CBOICTBA METAJUIOB: (PU3MUECKHE, XUMUUECKHUE, MEXaHUUECKHE,

TEXHOJIOTHYCCKUEC U DKCILTYaTallHOHHBIC.



50. ITpoyHOCTh M MIACTUYHOCTb U METOJbI UX OMPEICTICHUSI.

51. TBepnocTb. MeToibl OIIpeiCICHUE TBEPIOCTH.

52. Bszkoctb. OnpeesieHue BI3KOCTH U €€ 3aBUCUMOCTh OT TEMIIEPATYPhI.
53. BeiHOCIMBOCTh. OCHOBHBIE XapaKTEPUCTUKU BBIHOCIUBOCTH.

54. Knaccuukanus BUIOB TEPMUIECKON 00pabOTKH.

55. Oxur u HopManu3zauus. HasHaueHue u pexxumsl.

56. 3akanka. Haznauenue u Bunpl. CriocoObI 3aKajKU CTaJIH.

57. Otnyck ctanu. OCHOBHOE 000py/I0BaHUE SISl TEPMUUECKONW 00pabOTKHU.
58. Xumuko-repmudeckas 00padboTka. HazHaueHre 1 OCHOBHBIC BUJIBI.
59. Lemenranus. CriocoObl IIEeMEHTAUK ¥ TEPMOOOPaOOTKa TOCIIE Hee.
60. AzotupoBanue. HaznaueHnue u pa3HOBUIHOCTH.

61. lluanupoBaHue U HUTPOIIEMEHTAIIUS.

62. Iuddy3nonHas Merayin3ams.

63. TepmomMexannueckass 00pabOTKa CTaNH.

64. [loBepXHOCTHOE YIIPOUHEHHE CTATBHBIX JIETaJICH.

65. 3akanka TBY u rasomnnazMeHHas 3akajka.

66. Crapenue. HaznaueHnue u pa3HOBUIHOCTH.

67. O6paboTKa cTanu X0JI0I0M.

68. YrpouHeHUE METOOM IUIACTUYECKON JedopMaIuu.

69. JlerupoBannsie cranu. Knaccuduxarys nerupoBaHHBIX CTajei.

70. Uyryn. CtpoeHue u knaccuduKaius 4yryHoB.

71. Cepsiit uyryn. CBoiicTBa, MapKHUPOBKA U TEPMOOOPaOOTKA.

72. BbICOKOMPOUYHBIN YyTyH C MApOBUAHBIM rpadutoM. CBOICTBA, MapKHpPOBKa U
TepMO0OpadboTKa.

73. KoBkuit uyryn. CBoiicTBa, MapKHpPOBKa U TEpMOOOpabOTKa.

Kpurepun ouneHku 3HaHUI IPH IpHeMe 3a4eTa (IK3aMeHa)

- «He 32aYTEeHO0» BBICTABIISIETCS CTYJCHTY, €CJIU JIaH HE MOJIHBINA OTBET, MPEACTABIISIOMNN
co00i1 pa3po3HEHHbIE 3HAHUS 10 TEME BOMPOCA C CYIIECTBEHHBIMU OIIMOKAMH B OMPECIICHUSX;
IPUCYTCTBYIOT (HparMeHTapHOCTb, HEJIOTMYHOCTh M3JIOKEHHs; CTYIEHT HE OCO3HAeT CBS3b
JTAHHOTO MOHATHUS, TEOPUH, SBJICHUS C JPYTUMH O0BEKTaMU AUCHUIUIMHBI; OTCYTCTBYIOT BBIBOJIBI,
KOHKPETH3alUsl W JOKa3aTEIIbHOCTh M3JI0KEHHs; PEUb HE I'PaMOTHAsl; JOIOJHUTENIBHBIE U
YTOYHSIOLIME BOIPOCHI IPENIOIABATENS HE IPUBOASAT K KOPPEKLIMU OTBETA CTYI€HTA HE TOJIBKO Ha
IIOCTaBJIEHHBIA BOIIPOC, HO U HA JPYTH€ BOIPOCH! JUCLUILINHBL,

- «3a4YTEHO0» BBICTABIISIETCS CTYIEHTY, €CIM JaH IOJHBIA pa3BEpHYTHII OTBET Ha
MOCTaBJIEHHBIN BOMPOC; TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE; JJ0Ka3aTEIbHO



PacKpBITHl OCHOBHBIC TIOJIOKEHUSI TEMbI; B OTBETE IIPOCIICKHMBACTCS YETKas CTPYKTypa,
JIOTUYECKAsl TIOCIEIOBATEIFHOCTD, OTPaXKAIOIIas CYIIIHOCTh PACKPBIBAEMBIX TIOHSITHH U SIBIICHUN;
3HaHHE 00 OOBEKTE JACMOHCTpUPYETCs Ha (OHE NMOHUMAHHUS €ro B CHUCTEME JaHHOW HAyKH U
MEXIUCITUTIIMHAPHBIX CBSA3€H; OTBET M3JI0KEH JIMTEPATYPHBIM SI3BIKOM B HAyYHBIX TEPMHUHAX;

MOI'yT OBITh JOIMYIICHBI HEAO0YEThI B OIPCACICHHUU HOHHTHﬁ, HCIIPaBJICHHBIC CTYACHTOM
CaMOCTOATECIIbHO B ITPOLIECCE OTBETA.



Ilpunoswcenue 1

KOMILJIEKT 3AJAHUH JIJISI BBINOJTHEHUS IABOPATOPHBIX PABOT

3ananune Nel. J[uarpamMmma COCTOSIHHSI CUCTEMBI «KEJI€30-YIIIEPOI.

1. KOMIOHEHTHI CUCTEMBI KEJIE30-YTIIEPOI.

CTpyKTypHBIE COCTABIISIONINE CHCTEMBI JKEJI€30-yTIIePO.
[IpeBpareHus Ha TUHUSAX JUArpamMMBbl )Kelle30-yriIepol.
[IpaBuii0 KOHIIEHTPALIMI U OTPE3KOB.

5. Knaccuduxanms u MapKkupoBKa >Kene30-yriepoAUCThIX CILIaBOB.
3apanme Ne2. Kpucramimzanus 1 TEPMUUYECKUN aHAIN3 METAJUIOB.
DHepreTUyYecKre yCcIoBUs MpoIecca KpUCTALTH3AIHH.
MexaHu3m npouecca KpUCTaJLIU3ALMH.

Camonpou3BojbHOE (TOMOTE€HHOE) M TETepOTreHHOE 3apO/IbIe00pa3oBaHue.
MonudunrpoBanrue METaIJIOB.

[TonumopdHbIe peBpalieHus: B MeTalIax.

dopma KpHUCTAJUIOB U CTPOCHUE CIIUTKOB.

3. TexHonorust TepMUUECKOi 00pabOTKHU YIJIEPOJUCTBIX CTAJIEH.
OcHoBHOE 000pyI0BaHUE ISl TEPMUUYECKON 00pabOTKHU.
Harpes npu Tepmoo6padoTke.

XUMHYECKOe JEHCTBIE Ha METAILJI HArpeBarole cpebl.
Omxur u HopManu3auus. HazHaueHue u peskuMsl.

3akanka. HazHauenue u crnocoOsl.

Otmyck cranu. Haznauenue u criocoOsl.

e

SouswNpE

3amanue N

ok~ wbnE

3aganue Ned. MakpockonuuecKui aHaJIN3 CTPOEHUSI METAILJIOB.
1. CymHocTh MaKpOCKOIUYECKOTO aHaJIN3a METAIIIOB.
Mertonbl MakpoaHalln3a MeTaJIoB.
[ToaroroBka 00Opa3OB METAIIOB [T IPOBEACHUS MaKpOaHaIHu3a.
MeTo1bl MaKpOCKOITMUYECKOTO TPABICHUS METAILIOB.
BrlsiBIIeHUE CTPOSHHMSI TUTOTO METAIA.
BrisiBiienue nedekToB, HApYIIAIOIIUX CIUIOMIHOCTh METalIa.
Cnoco0ObI U3y4YeHUs U3JIOMOB METAJIOB.

No oabkown

3ananue NeS. TexHOIOTHs TEPMUYECKOH 0OpaOOTKH JIETHPOBAHHBIX CTaJIEH.

1. Knaccugukaius JerupoBaHHbIX cTae.

2. BimsHHE NeTUpYONMX JIEMEHTOB Ha MOTMMOPQHU3M XKelle3a IIPH HarpeBe.

3. BrusHHE nerMpyOmmMX 3JIEMEHTOB Ha IMPEBpAIICHUE NEepiInTa B ayCTEHHUT IPH
Harpese.

4. BnusHHe JIETHPYIOIIMX JJIEMEHTOB Ha MAapTEHCUTHOE TMpeBpallleHrue MpHu
OXJIKICHUH.

5. BnusHMe Nerupyonmx 31eMeHTOB Ha IPEBPAIeHHs TPH OTITYCKeE.

6. CriocoOsI onpeiesieHrs TBEPIOCTH METAIITIOB.

CyIHOCTh METOIOB ONPEIENIEHUs TBEPIOCTH METAILIOB.
OrnpeneneHne TBEpAOCTH METAIIIIOB IO MeToAy bpunes.
Omnpenenenue TBEPIOCTH METAIOB 10 MeToy PokBernna.
Omnpenenenue TBEPIOCTH METAIIOB 10 MeToAy Bukkepca.
Omnpenenenye TBEPAOCTH METAIUIOB IO METOlY MUKPOTBEPIOCTH.

3aganue

N



3aganue Ne7. CriocoObl orpeesieH s IPOYHOCTH, YIPYTOCTH U IIIACTUYHOCTH METAJUIOB.
1. Harpy3ka o0pa31oB MeTajIOB PH CTATHYECKUX HCIIBITAHUSX.
2. PaszHoBuAHOCTH 00pa3LOB NP CTATHYECKUX UCIIBITAHUSAX METAJUIOB.
3. Ompenenenue mpeeia NpornopUuOHaTbHOCTA METAJIIOB.
4. OmnpeneneHue yCIOBHOTO U (U3NYECKOTO Mpeiesia TEKyYECTH METaIOB.
5. Omnpenenenue npesesia IPOYHOCTH METAILIOB.
6. OmnpezneneHue OTHOCUTEIHHOTO YIJTMHEHHS U CY>KEHHUS METAJIJIOB.
3ananme Ne§. Onpenenenue y1apHOil BI3KOCTH METAILIOB.
1. CymnocTs MeTOJa OIIpEEACHMS YAAPHOU BSI3KOCTH METAJUIOB.
2. Tumbl 00pa3LoB IS ONPENEIeHUs YIapHOU BA3KOCTH.
3. O6opynoBaHue U NPUCTIOCOOJICHUS JIs OTPEIeNICHUs yIapHOI BI3KOCTH.
4. BnusHHe TeMIlepaTypbl Ha XPYIIKOE pa3pylIeHUE METALIOB.
3aganue Ne9. PazHOBHIHOCTH MPOKATHOI'O MPOM3BOJICTBA: KOBKA U IITAMITOBKA.
1. Knaccudukarus npoieccoB 00pabOTKH JaBICHUEM.
2. Pa3HOBWIHOCTH KOBKH.
3. Omepanuu npu MpoOBEIACHUN KOBKH.
4. Pa3HOBUIHOCTH ILITaMIIOBKHU.
O6opynoBanue it IPOBEICHUS KOBKH U IITAMITIOBKH.
3apanme Nel0. Pyynas nyroBasi 1 ra3oBasi CBapka.
1. Pa3HOBHIHOCTU CBAapKH IUIABJICHUEM.
Buzel 1yroBoit cBapku.
Crioco6 3amuThl Tyry IPH PYYHOH TyTOBOM CBapKe.
CyuiHocTh ra30Boi CBapKH.
IIpenmyiecTBa 1 HEIOCTATKH PYYHOHN AYTrOBOW M ra30BOM CBApKH.
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Ilpunoscenue 2
KoHTpoOJIbHO-U3MepUTeNbHbIe MATEPUAJIbl K JUCHUIIIHHE
«TKM»

buiiersl K 3a4ery (3K3aMeHY)

MHUHHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIUU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJJ)KETHOE OBPA3SOBATEJILHOE YUYPEKJIEHUE
BBICILHEI'O OBPA3OBAHUSA
T'POSHEHCKHNM 'OCYJIAPCTBEHHBII HE®TIHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMHUKA M.J. MU ILIHOHIIIUKOBA

HucTtuTyT HedTH M rasa

Jucounnuua: TKM

Hanpasnenue: 15.03.02 TexHoMoTHYECKUE MAIIMHBI K 000pYIOBAHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 1

1. CoBpemeHHOE METAILITYPrUYECKOE MPOU3BOICTBO U €T0 MPOIYKIIHS.
2. ATOMHO-KPHCTaJUIMYECKOE CTPOSCHHE METAJLIOB.

YTBEPXIEHO
3aB. Kadeapoil Ha 3aceganuu kapeapel TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OGPA30OBAHMSA POCCUMCKOM ®EJEPAILIANA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YYPEX/JIEHUE
BBICHIET'O OBPA3OBAHUA
T'PO3SHEHCKWI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHU AKAJJEMUKA M. I.MUWIJIMOHIINKOBA

NHcTHTYT DHEPreTUKH

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckue MamuHbl 1 000pyI0BaHUE
[Mpodunp "«Mamunsl U 060opyaoBaHue HEQTIAHBIX U Ta30BBIX TPOMBICTOBY"
CemecTp___

BUJIET Ne 2

1. IIpousBoncTBO uyryHa. Y CTpoHCTBO U paboTa TOMEHHOM Ieuu.
2. Knaccudukanus MeTasios.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3aceganuu kapeapsl TMuTII
poToKOoJ Ne 0T /M.P.Mcaesa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM IT'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKAN
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BWJIET Ne 3

1. ITpousBoacTBo cranu. [Iporeccel mpsiMOro moyiyueHus xeinesa u3 pya.
2. [lonsTre o ciaBax v MeTo/iax ux noiydeHus. OCHOBHBIE MTOHATHS B TEOPUU CILIABOB.

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

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINA
®EJIEPAJTBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA3OBATEJIbBHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
I'POSHEHCKHM I'OCYJIAPCTBEHHBIV HE®TAHOMW TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJTAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Jucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalHbl 1 000pyI0OBaHUE
[Tpodunsp "«Mamunsl u 060pynoBaHUe HEQTAHBIX U Ta30BBIX NPOMBICTOB»"
Cemectp___

BWJIET Ne 4

1. ITpon3BOACTBO cTaNIK B KOHBEPTOPAX.
2. OcoOeHHOCTH CTPOEHHsI, CBOMCTB M KPUCTAJUTM3ALIUMH CIIJIABOB: MEXaHUUECKUX CMECe, TBEPIbIX
pPacTBOPOB, XUMHUYECKHX COECAMHEHHH.

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




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIN HE®TAHOM TEXHUYECKHAN
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonoruueckrue MalimHbl U1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 5

1. Ilpon3BoACTBO CTaJIi B MAPTEHOBCKUX II€YaXx.
2. JluarpaMmMa cocTosiHuS kene3o0 - yraepoa. Kommonents cuctemsl Fe—FesC.

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

MUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPABOBAHUS POCCUNUCKOM
®EJEPALIUA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YYPEKJIEHUE BBICHIEI'O OBPA3BOBAHUS
T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MUIJTUOHIIIUKOBA

HNucTuTyT JHEpreTHKHN

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckue MamuHbl 1 000pyJ0BaHUE
[Tpodunp "«Mamunsl u 06opynoBaHue HEQTIAHBIX U Ta30BBIX TPOMBICTOB»"
CemecTp___

BUJIET Ne 6

1. IIpon3BOACTBO CTaJIK B AJIEKTPOINIEUaX.
2. XapaKkTepuCTHKa CTPYKTYPHBIX cocTaBisitonux cucremsl Fe—FesC.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
poTOKOJ Ne 0T /M.P.Mcaesa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTUKHU

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 7

1. CnocoOsI pa3muBKU CTAJIH.
2. Knaccudukanus 1 MapKupoBKa YrIIepOAUCTBIX CTANICH.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPABOBAHUS POCCUNCKOM
®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJILHOE
YYPEKJIEHUE BBICHIEI'O OBPA3OBAHUS
T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MIWIJIHOHIIIUKOBA

HNucTuTyT JHEpreTHKHN

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckne MamuHbl 1 000pyI0BaHUE
[Tpodunp "«Mamunsl u 06opynoBaHue HEQTIAHBIX U TA30BBIX MPOMBICIOBY"
CemecTp___

BUJIET Ne 8

1. Kpucrammsanus MeTamuioB. MexaHu3M mpoliecca KpUCTauIh3aIiy.
2. [Tnactuyeckas nedopmanmsi. MexaHU3M IUTACTHYECKOH AedopManny METaIoB.

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




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 9

1. Camonpon3BosbHOE (TOMOTEHHOE) U TeTEPOTreHHOE 3apoablmeoopazoBanne. MoauduuupoBaHmue
METaILIOB.
2. Mexanu3Mm Je()OpMallMOHHOTO YIIPOYHEHHS METAIUIOB.

YTBEPXJIEHO
3aB. kadenpoii Ha 3acemanuu kadenper TMuTII
poToKoIT Ne oT /M.P.Mcaesa/

MUHHUCTEPCTBO HAYKH U BBICIIETO OBPABOBAHUS POCCUUCKOM
®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJILHOE
YYPEKJIEHUE BBICHIEI'O OBPA3BOBAHUS
T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MUIJTUOHIIIUKOBA

HNucTuTyT JHEpreTHKHN

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckue MamuHbl 1 000pyJ0BaHUE
[Tpodunp "«Mamunsl u 060opynoBaHue HEQTAHBIX U Ta30BBIX TPOMBICTOB»"
CemecTp___

BUJIET Ne 10

1. I[C(I)CKTBI CTaJIbHBIX CIUTKOB. CIIOCOOKI OBHIIICHUS Ka4eCTBa CTaIH.
2. OCHOBHEBIE CBOMCTBA METAIIOB: (1)I/I3I/I‘—IGCKI/Ie, XHUMHUYCCKUEC, MCXaHHYCCKHUE, TCXHOJIOTHYCCKHUEC
H OKCILTyaTalluOHHBIC.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
poTOKOJ Ne 0T /M.P.McaeBa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIN HE®TAHOM TEXHUYECKHAN
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MalimHbl 1 000pya0BaHHE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BWJIET Ne 11

1. Bueneunas o6paboTka cranu. BakyymHast era3amus CTaiu.
2. [Ipo4HOCTh M TIACTUYHOCTH U METObI UX OMpPEIEIICHUS.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALIMU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
I'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TAHOMW TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJIAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Hucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalHbl 1 000pyIOBaHUE
[Tpodunsp "«Mamunsl u 060pynoBaHUEe HEQTAHBIX U Ta30BbIX NPOMBICTOB»"
Cemectp___

BUJIET Ne 12

1. DneKTpONLTaKOBBIN MeperiaB cTalu. BakyyMHO-IyroBO# NeperiaB cTalu.
2. TBepmocTb. MeTOBI OnIpe/ielieHue TBEPAOCTH.

YTBEPXJIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
poTOKOJ Ne 0T /M.P.McaeBa/




MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUSA POCCUNCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 13

1. Crtoco0OsI (hM3uUecKoro BO3ACHCTBHS HA TIPOIIECCHI KPUCTAILTU3AINH.
2. Bazkoctb. OmnpeneneHue BI3KOCTH U €€ 3aBUCUMOCTb OT TeMIIepaTyphl.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPABOBAHUS POCCUNUCKOM
®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3BOBAHUS
T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MIIJTUOHIIIUKOBA

HNucTuTyT JHEpreTHKN

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckue MamiuHbl 1 000pyJ0BaHUE
[Tpodunp "«Mamunsl u 060pyaoBaHue HEQTAHBIX U Ta30BBIX MPOMBICTOBY»"
Cemectp___

BUWIET Ne 14

1. 3aroToBuTenpHOE MPOU3BOACTBO. BrIOOp MeToa 1 crioco0a MmoTydeHus 3ar0TOBKH.
2. Knmaccuduxkaryst BUJ0B TEpMUIECKOM 00pabOTKH.

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




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI’KETHOE OBPA30OBATEJBLHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUWJIET Ne 15

1. Jlureiinoe nmpousBoacTBo. Knaccugukanus IMThIX 3ar0TOBOK.
2. Omxur u HopManu3auus. Ha3HaueHue u pexxumsl.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MUHHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHUS POCCUNCKOU
®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3BOBAHUS
T'POSHEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHOM TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MIIJTUOHIIIUKOBA

HNucTuTyT JHEpreTHKN

Jucounnuua: TKM

Hampasnenune: 15.03.02 Texnonoruyeckue MamiuHbl 1 000pyJ0BaHUE
[Mpodunp "«Mamunsl u 06opynoBaHue HEQTAHBIX U Ta30BBIX TPOMBICTOBY"
Cemectp___

BUWIET Ne 16

1. CrrertmanbHbIE CITOCOOBI JTATHA.
2. 3akanka. HazHauenue v Buapl. CriocoObI 3aKaJIKA CTaJH.

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




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNCKOU
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTUKHU

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 17

1. Texuomorust 06paboTku gaBreHueM. Kimaccupukamms crroco0oB 00pabOTKH JTaBICHUEM.
2. Otnyck cranu. OcHOBHOE 000pyAOBaHUE AJII TEPMUUYECKON 00pabOTKH.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPABOBAHUS POCCUNUCKOM
®EJEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3BOBAHUS
T'POSHEHCKHNM I'OCYJAPCTBEHHBIN HE®TSIHOW TEXHUYECKHNN
YHUBEPCUTET UMEHU AKAJTEMHUKA M.I.MIIJTUOHIIIUKOBA

HNucTuTyT JHEpreTHKN

Jucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonorndeckne MamuHbl 1 000pyJ0BaHUE
[Mpodunp "«Mamunsl u 06opynoBaHue HEQTAHBIX U Ta30BBIX TPOMBICTOBY"
Cemectp___

BWIET Ne 18

1. Ilpoxkart u ero npousBoacTBO. CIOCOOBI MPOKATKH.
2. XuMuKo-TepMuueckast oopadorka. HazHaueHne u OCHOBHbIE BUJIBI.

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




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI’KETHOE OFPA30OBATEJILHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 19

1. Ceapounoe npou3BoicTBO. CI0COOBI CBapKH.
2. llemenranus. CriocoObl IIEMEHTAITMU U TEPMOOOpabOTKa MOCIIe Hee.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MHMHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOM
®EJIEPALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
I'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TAHOMW TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJIAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Hucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalnuHbl 1 000pyI0BaHUE
[Tpoduns "«Mamunsl u 060pynoBaHUEe HEQTIAHBIX U Ta30BBIX HPOMBICTOB»"
Cemectp___

BUJIET Ne 20

1. Capka ruaBneHueM. Pa3HOBUIHOCTH TyroBOW CBapKH.
2. AzotupoBanue. HazHaueHnue v pa3HOBUIHOCTH.

YTBEPXJIEHO
3aB. Ka(eapoii Ha 3acenanuu kapeapsl TMuTII
poTokos Ne oT /M.P.UcaeBa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.J.MUIJIMOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX MPOMBICTOB»"
CemecTp___

BWJIET Ne 21

1. [Tna3MeHHast ¥ SIEKTPOIILIAKOBAs CBapKa.
2. lluanupoBaHue U HUTPOLIEMEHTAITHSL.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MHMHUCTEPCTBO HAYKH U BBICIIIETO OBPA3OBAHUS POCCUHUCKOM
®EJIEPALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
T'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKNN
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJIAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Hucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalnuHbl 1 000pyI0BaHUE
[Tpoduns "«Mamunsl u 060pynoBaHUEe HEQTIAHBIX U Ta30BBIX HPOMBICTOB»"
Cemectp___

BUJIET Ne 22

1. DnexTpoHHO-IIyueBas U Ja3epHas CBapKa.
2. lnddy3rnoHHas) MeTaUTH3aIIS.

YTBEPXJIEHO
3aB. Ka(eapoii Ha 3acenanuu kapeapsl TMuTII
poTokos Ne oT /M.P.UcaeBa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEGTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MalmHbl U 000pynOBaHHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 23

1. T'a3oBas cBapka U CBapKa JaBJICHHEM.
2. Tepmomexanunueckas 00pabOTKa CTaIIH.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
MPOTOKOJ Ne oT /M.P.HcaeBa/

MHMHUCTEPCTBO HAYKH U BBICIIIETO OBPA3OBAHUS POCCUHUCKOM
®EJIEPALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
I'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TAHOMW TEXHUYECKHM
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJIAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Hucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalnuHbl 1 000pyI0BaHUE
[Tpoduns "«Mamunsl u 060pynoBaHUEe HEQTIAHBIX U Ta30BBIX HPOMBICTOB»"
Cemectp___

BUJIET Ne 24

1. KoMno3unroHHbIe MaTepHaIbl.
2. IToBepXHOCTHOE YIPOYHEHHUE CTATBHBIX JIETAJICH.

YTBEPXJIEHO
3aB. Ka(eapoii Ha 3acenanuu kapeapsl TMuTII
poTokos Ne oT /M.P.UcaeBa/




MUHHUCTEPCTBO HAYKH U BBICIHIETI'O OBPA30OBAHUSA POCCUNUCKOM
®EJIEPALIUA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI’KETHOE OFPA30OBATEJILHOE
YYPEKJIEHUE BBICIIEI'O OBPA3SOBAHUSI
T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HEOTAHOM TEXHUYECKHAM
YHUBEPCUTET UMEHU AKAJIJEMUKA M.JI.MUIJIUOHIIIUKOBA

HHCcTUTYT DHEPreTuKN

Hucounnuua: TKM

Hanpasnenue: 15.03.02 TexHonmoruueckue MaliuHbl 1 000pyIOBaHUE
[Ipodunp "«MamuHbl U 000pyIOBaHUE HEDTIHBIX U TA30BBIX TPOMBICIOBY"
CemecTp___

BUJIET Ne 25

1. MarepuaJibl NOPOLIKOBOM METaLITypIrHH.
2. JlerupoBannble ctanu. Kinaccudukanus 1erupoBaHHbIX CTalei.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.HcaeBa/

MHMHUCTEPCTBO HAYKH U BBICIIIETO OBPA3OBAHUS POCCUHUCKOM
®EJIEPALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3SOBAHUSI
T'POSHEHCKHM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKNN
YHUBEPCUTET UMEHU AKAJIEMUKA M.JI.MIIJIAOHIIUKOBA

HNucTuTyT JHEpreTukmn

Hucuunnuua: TKM

Hanpasnenue: 15.03.02 TexHonornyeckue MalnuHbl 1 000pyI0BaHUE
[Tpoduns "«Mamunsl u 060pynoBaHUEe HEQTIAHBIX U Ta30BBIX HPOMBICTOB»"
Cemectp___

BUJIET Ne 26

1. OGmas xapakTepuCTHKa METAJUIOB U UX KiacCu(UKaLus.
2. Uyryn. CtpoeHue u KiaccuuKaIus 9yryHOB.

YTBEPXJIEHO
3aB. Ka(eapoii Ha 3acenanuu kapeapsl TMuTII
poTokos Ne oT /M.P.UcaeBa/




