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

Kon
Ne KoHTpoJsimpyembie TeMbl . | HamMeHOBaHHME OLIEHOYHOT O
KOHTPOJINPYeMOii
n/n AUCHUILIUHBI cpeacTBa
KOMIIeTEeHI[UH
CoBpeMeHHOE METaTypruuecKoe
p yp JlabopaTopHas padora Otuer
1 MPOU3BOCTBO U €r0 MPOIYKIIHS. IIK 2, OIIK 5 3auer
[Tpou3BOJCTBO YyryHa U CTAJIH.
CniocoObl pa3iauBKU CTAJIH. TaGonatonHas paGora OTICT
2 C11oco0FI ITOBBIIICHUS KauecTBa IIK 2, OIIK 5 parTop P
3ayer
CTaJIu.
3aroToBUTEIHHOE U TUTEHHOE JlabopaTtopHas padora Otuer
3 IIK 2, OIIK 5 patopriai p
MIPOU3BOJICTBO. 3auer
TexHosorHust 00pabOTKN METAILIIOB TaGopaTobias pabora OTIeT
4 napieHueM. CBapoyHoe IIK 2, OIIK 5 patop 3ane)T
IIPOU3BOJICTBO.
Mertasibl. ATOMHOKPUCTAJUIMYECKOE TaGopaTtopras pabora OTeT
5 CTPOEHUE METAJIJIOB. IIK 2, OIIK 5 patopra p
3auer
2Kenes3o u ero cruiaBbl.
CaoiicTBa MeTaiuioB. Onpezenenne JlabopaTtopHas padota Otuer
6 " IIK 2, OIIK 5
MEXaHHYECKUX CBOWCTB METAJIJIOB. 3auer
Teopust 1 TEXHOJOTHUS TEPMUYECKOM JlaboparopHas pabota OTueT
7 IIK 2, OTIK 5
00pabOTKH METaJIOB. 3auer
XUMHUKO-TepMUYecKas 00paboTka TlaGopaTobias baGora OTieT
8 cram. IIK 2, OIIK 5 patopriai p
3auer
MeTo/ bl yIpOUHEHUSI METAIIJIOB.
INEPEYEHb OIIEHOYHBIX CPEACTB
Ne | HaumenoBanue | KpaTkas xapakrepucTiuka oneHo4Horo cpeacrsa | Ilpeacrasiaenue
n/m| OLEHOYHOrO OLICHOYHOI0
cpeacTBa CpelacTBa B
donpe
1 CpencTBo IpoBEpKH YMEHHM 00y4aromerocs
MIPUMEHSITH MMOJYYCHHbIE 3HAHHS Ha MTPaKTUKe o | Meroauueckue
Jlabopamopnas CTaH/IAPTHOU METOJIUKE IS OTIPECIICHUS YKa3aHHs TS
paboma KOHKPETHBIX XapaKTePUCTUK TPUMEHSIEMBIX BBITIOJTHEHHUSI
KOHCTPYKITHOHHBIX 1a00paTOPHBIX
MaTepHaioB pabot
2 [IpoaykT camocToATeIbHONU paboThl 00yUarOIIErocs
B BU/JIE MICHbMEHHOTO JOKYMEHTA, COIePKaIUil
A FOKY > CONCPIRAIMI. Otuetsl IO
Omuem KOHKPETHBIC Pe3y/IbTAaThl IIPOBEJACHHBIX NCITBITAHUI AGOTAM
IO OMPEJICTICHUIO KaYeCTBEHHBIX XapaKTePUCTHK p
HCIBITYEMOT0 KOHCTPYKIIMOHHOTO MaTepuaa
. Bomnpocsr k
2 3auem Hrorosast popma OIIEHKH 3HAHUH P
3a4yeTy

3AJJAHUA IJ15 BBIIIOJTHEHUSA JTABOPATOPHBIX PABOT
3amanme Nel. /luarpamMmMa COCTOSHUSI CUCTEMBI <GKEII€30-YTIAEPOIN.
3aganue Ne2. Kpucrammzauysa u TEpMUYECKUN aHAJIN3 METAJLIOB.

3ananue Ne3. TexHOIOTHS TEPMUIECKON 00paOOTKH YIIIEPOAUCTHIX CTAJICH.
3ananue Ne4. MakpoCKONMYECKUN aHAJIA3 CTPOCHUSI METAJLIOB.




3ananue NeS. TexHONIOTHS TEPMUIECKON 00paOOTKH JISTUPOBAHHBIX CTAJICH.
3apanue Ne6. CriocoObl onpeenieHus: TBEPAOCTH METaLIOB.
3apanmne Ne7. CriocoObl onpeieieHus: IPOYHOCTH, YIPYTOCTH U IIACTUYHOCTH METAJLJIOB.
3apanue Ne8. OnpeneneHue yqapHOH BI3KOCTH METAJIIOB.
3aganue Ne9. Pa3HOBHIHOCTH MPOKATHOTO IPOU3BOCTBA: KOBKA U IITAMIIOBKA.
3ananme Nel(. Pyunast qyroBasi v ra3oBasi CBapka.
Kputepuu omieHKH 0TBETOB Ha JIa0opaTOpPHBIEe Pa0OThI:
- He 3aUMEeHO 6bICMABNACMCA CIYOeHmY, eC/lu OaH HeNoaHbILL 0meem, IPEICTaBISAIONINI co00i
pa3pO3HEHHBIE 3HAHHUS TI0 TEME BOIMPOCAa C CYIIECTBEHHBIMU OIIMOKAMH B OINPEICICHHSIX.
[TpucyTcTBYIOT (parMeHTapHOCTh, HEIOTMYHOCTb U3JI0XKeHus. CTyAeHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSTUS, TEOPHH, SIBICHUS C APYTUMUA 00BbEKTaMH TUCHUIUTHMHEL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3alUsi M J0Ka3aTeJbHOCTh W3JIOKeHHUd. Peub HerpamoTHas. JlOMOJHUTENbHBIE H
YTOYHSIONIME BOMPOCHI MPEMOAaBaTess He MPUBOIST K KOPPEKIIMU OTBETA CTYACHTA HE TOJILKO Ha
MOCTaBIIEHHBINM BOIIPOC, HO M HA JPYrye BOMPOCH! AUCIUILTUHBIL.
- 3aUmMeH o bICIABAACHICA CIYOEHMY, eCllu OaH NOJIHbIU, PA36EPHYMbLIL OMeEem Ha IOCTaBICHHbIN
BOIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAaHUU 00 OOBEKTEe, J0Ka3aTeNbHO PACKPBITHI
OCHOBHBIC TIOJIOKCHUSI TEMBI; B OTBETE MPOCICKHUBACTCS 4YETKash CTPYKTypa, JIOTHYecKas
MOCIIEI0BATEIHHOCTh, OTPAXKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX TOHATUN, TECOPUH, SIBJICHUI. SHaHUe
00 0bOvekme OeMOHCMpUpYemcss HA (oHe NOHUMAHUS e20 6 cucmeme OAHHOU HAYKU U
Medcoucyuniunapuslx cenzeti. OTBET U3NOXKEH JUTEPATYpHBIM SI3BIKOM B HAYYHBIX TEPMHHAX.
Moeym 6Ovimb Oonywjenvl Hedouemvl 8 ONpedeleHUU MNOHAMUL, UCHPABIeHHble CHYOeHMOM
CAMOCMOSIMENbHO 8 npoyecce omeemd.
IIpumepHasi TeMaTHKA T0KJIAT0B

JloObIua pya U ee MOAroTOBKA K JOMEHHOM IJIaBKe.
TenneHuuy pa3BUTHs HENPEPHIBHOM Pa3JIMBKU CTAJIH.
TenaeHU pa3BUTHS MPOU3BOACTBA HEMETAIITUNYECKIX MaTEPUasIOB.
CTekJI0 1 KepaMuKa - MaTepUaIbl IS TIPOMBIITUICHHOCTH.
[TonuMepHbIe MaTepuaIbl B MAIIMHOCTPOCHHH.
WNHcTpyMeHT 1 000pyA0BaHHE TS TPOKATHOTO TIPOU3BOICTBA.
CoBpeMeHHBIE BBICOKOCKOPOCTHBIE METOJBI MOJYYEHHs] 3aroTOBOK M3 TPYIHO-
ne(OopMUPYEMBIX CILIaBOB.
JlyroBble ciocoObl CBapKH: CYIIHOCTh, CXEMbI, 000pyI0BaHUE.

9. OCOOCHHOCTH CTPOCHHUSI, KPUCTAILIU3AIUS M CBOWCTBA CILIABOB.

10. MexaHuveckue cMecH, UX KIacCU(pUKAIUI U 0OCOOEHHOCTH CTPOSHHUSI.

11. Xumudeckue COeTUHEHUS UX CBOMCTBA, BHJIBI KPUCTALNTUICCKUX PEIICTOK.

12. Taepabie pacTBOPHI M UX XapaKTE€PHbIE 0COOEHHOCTH.

13. MexaHnuveckre CBOHCTBA METAJLIOB.

14. Kene3oyriepoaucTsie CIJIABBL.

15. Cramu. Knaccudukanust 1 MapkupoBKa CTaJICH.

16. Yyrynsl. CTpoeHHEe, CBONCTBA, KIacCU(UKAIIHS YyTYHOB.

17. CnnaBbl IBETHBIX METAIIOB.

18. TlomumepHble MaTepuabl.

19. TlopomrkoBbie MaTEPHAIBI, UX MTOJYICHUE, TIPEUMYIIESCTBA U HEIOCTATKH.

20. KoMmno3uIMOHHbIE MaTE€PHUAIIbl, TPUHIIUIIBI UX MOTYYCHHUS.

Kpurepum oneHKH 0T4€TOB

«3a4TeHO0» - IOKJIAJl YeTKO BBICTPOCH, PacCKa3bIBaeTCsl, 00BICHSACTCS CyTh pabOThI; aBTOP
MpeJICTaBUII IEMOHCTPAIIMOHHBIN MaTepua, MPeKpacHO B HEM OPUEHTUPYETCS U OTBEYAeT Ha
BOTIPOCHI; TOKA3aHO BJIAJICHUE HAYYHBIM H CIICIIUATBHBIM allapaToM; YETKOCTh BHIBOJIOB
MOJIHOCTBIO XapaKTepU3yIoT padoTy;
«He 3auTeH0» - TOKJIA]l PacCKa3bIBACTCS, HO HE OOBSICHSAETCS CYTh padOThI HITH 324U THIBACTCS;
JEMOHCTPALIMOHHBINM MaTepual UCIONb3yeTCs B JOKJIAE, HO HE UCIIOJIb3YETCS TOKIaAYUKOM WIIN
OBLT 0(hOPMIIEH TIOXO M HErPAMOTHO; JOKJIAIUYHUK HE MOKET OTBETUTH Ha OOJILITUHCTBO
BOIPOCOB; BHIBOAbI UMEIOTCS, HO HE I0KA3aHBbI.

NoabkowhE

o



CoNoOR~WLWNE

10.

Bomnpocel k 3a4eTy (3K3aMeHYy) 10 AUCHUIJIMHE
Mamepuanosedenue. TKM
Uro Takoe koHCTpyKInoHHBIe MaTepuansl (KM)? Kinaccudukamms KM.
CoBpeMeHHOE METaTypruuecKOoe MIPOU3BOJACTBO U €r0 MPOLYKIUSI.
[TpousBocTBO UyryHa. Y CTPONCTBO U paboTa JOMEHHOM Meun.
[IpouzBoactBo cranu. [Iporeccs NpsAMOro moy4eHus xKenesa u3 py.
[Ipon3BOACTBO cTay B KOHBEPTOPAX.
[Ipon3BOACTBO CTAJIM B MAPTEHOBCKUX I€YaX.
[Ipou3BOACTBO CTANIU B 3JEKTPONIECUAX.
CriocoOslI pa3iuBKU CTAIIH.
Kpucrannuzauus metaiioB. Mexanusm mpoiiecca KpuCcTaJIu3alii.
Camonpoun3BoJabHOE (romoreHHoe) u reTEPOreHHOE 3apojipliieoOpa3zoBaHue.

MouunmupoBanue METaJIJIOB.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

JledekTrl cTanbHbIX CIUTKOB. CrIOCOOBI MOBBIIICHUS KaueCTBa CTaJH.

Brerneunas o0paboTtka cranu. BakyymHas nera3aius CTalu.

DNEeKTPOIIAKOBLIH MeperuiaB ctain. BakyyMHO-1yroBoii eperiaB CTalu.

Crioco0b1 pru3muecKoro BO3ACHCTBUS HA MPOIECCHI KPUCTATTU3AINH.
3aroToBUTENbHOE MPOU3BOACTBO. BpIOOp MeTo1a U crioco0a moyuyeHus 3arOTOBKH.
JIureitHoe mpou3BoAcTBO. Kiaccudukanus TUTHIX 3ar0TOBOK.

CrneuunanbHable ciocoObl TUThS. JIUThe B 000I0YKOBBIE U METAILITUYECKHE (POPMBL.
JIuThe MO BBHILIABIISIEMBIM M BBDKUTAEMbIM MOJICIISIM.

N3rotoBneHne OTIIMBOK HEHTPOOESIKHBIM JIUTHEM U TUTHEM IO TABJICHHEM.
N3rotoBneHNe OTIIMBOK AJIEKTPOILIAKOBBIM U HENPEPHIBHBIM JINTHEM.

Texnonorus 06padoTku naBiaeHueM. Knaccudukaius crmocod6oB 00pabOTKH JaBICHUEM.
[Tpoxkat u ero mpousBoAcTBO. CrIOCOOBI MPOKATKH.

O6opynoBanue U MPOAYKIIHSI IPOKATHOTO IPOU3BOCTBA.

[IpeccoBanue. TexHOIOTHUS U TPOIYKIIUS ITPECCOBOTO TPOU3BOJICTBA.

Bonouenwne. TexHONOTHs BOJOYEHHS U €T0 MPOTYKITHS.

Koska. Crioco0bI ¥ TEXHOJIOTUSI KOBKH.

OObeMHas mTaMrnoBka. BUbl ITaMIOBKH.

CapouHoe npoun3BoicTBO. CrocoObI CBAPKH.

Caapka 1aBiieHneM. Pa3HOBUIHOCTH IyTOBOM CBApKHU.

[Tna3zmMeHHast ¥ 2JIEKTPOIIUIAKOBAs CBAPKA.

DNEeKTPOHHO-Ty4YeBas U JlazepHas CBapKa.

l"azoBas cBapka u cBapka JaBJICHUEM.

KoMmo3uIimoHHbIe MaTepHuabl.

Marepuaibl TOPOIIKOBOM METAILTYPTHH.

OO01mas xapakTeprucTUKa METaJIOB.

ATOMHO-KPUCTAUTUYECKOE CTPOSHNUE METAJLIOB.

Knaccudukanus MeTanios.

[TonsTHE O CIUIaBaX M METOJIaX UX MOTydeHHs. OCHOBHBIC TTOHITHS B TCOPUH CIIABOB.
OcoOeHHOCTH CTpPOCHHS, CBOMCTB M KPUCTAIIM3AIMU CIUIABOB: MEXaHUYECKUX CMeECeid,

TBEPJBIX PACTBOPOB, XUMUUYECKUX COCTUHEHHII.

40.

I[I/Ial“paMMa COCTOSIHUA IBYXKOMIIOHCHTHOI'O CIlJIaBa. HOpSIIlOK MNOCTPOCHUA OUarpamMmm

COCTOSIHHA CIIJIaBOB.

41.
42.
43.
44,
45.
46.
47.
48.

Jlnarpamma cocTostHUS kene30 - yriepoa. Kommnonents! cucrems! Fe-Fe3C.
XapakTepucTHKa CTPYKTYPHBIX COCTaBISAIOMMX cucTeMbl Fe-Fe3C.
[IpeBpamenus Ha IuHUAX Auarpammel Fe - Fe3C.

CrpykTypsl u ¢da3sl Ha guarpamme Fe - Fe3C.

Knaccudukanus 1 MapKHpOBKa YIIepOIUCTHIX CTaeH.

[Tnactuyeckas nedopmarys. MexaHU3M IJIACTHYECKON Ae(OopMaIii METAIIJIOB.
Mexanusm 1e(opMalMOHHOTO YIPOUYHEHHS METaIIJIOB.

Bnusinue narpesa Ha cTpoeHue 1eopMHUpOBaHHOTO METaIJIA.



49. OcHOBHBIE CBOWCTBA METAJUIOB: GU3NYECKUE, XUMUUECKUE, MEXaHUUECKHE, TEXHOJIOTHYECKHE
U DKCIUTyaTalluOHHBIE.
50. TIpoYHOCTPH M TIACTHYHOCTH U METOBI UX OIPEACIICHHS.
51. Tsepaoctb. MeTobI OnpeiesieHne TBEPIOCTH.
52. Bsskocth. OmnpeneneHne BI3KOCTH U €€ 3aBUCUMOCTh OT TeMITepPaTyphl.
53. BeiHociauBocTh. OCHOBHBIE XapaKTEPUCTUKU BHIHOCITUBOCTH.
54. Knaccudukanus BUAOB TEPMHUECKON 00paOOTKH.
55. Omxur u HopMmanu3auusa. Haznauenue u peKumsl.
56. 3axanka. Haznauenue u Buabl. CriocoObl 3aKaJIKU CTAIIH.
57. Ormyck cramu. OcCHOBHOE 000pyAOBaHUE JIJII TEPMUYECKON 00pabOTKH.
58. Xwummko-tepmudeckas 00padboTka. HazHaueHre U OCHOBHBIC BH/IBI.
59. [emenrtamus. CriocoObI IIEMEHTAIIMN U TEPMOOOPAOOTKA ITOCIIE HEe.
60. AsorupoBanue. Haznauenue u pa3HOBUIHOCTH.
61. IlmanupoBaHUE U HUTPOLEMEHTALIMS.
62. Juddy3rnonnas MeTaIu3aIus.
63. Tepmomexanudeckass 00pabOTKa CTaJIH.
64. IloBepXHOCTHOE YIPOYHEHHE CTATBHBIX JETAJICH.
65. 3akanka TBY u razomnazMenHas 3akaika.
66. Crapenne. Haznauenue u pa3HOBHIHOCTH.
67. OO6paboTka CTa XOJOJAOM.
68. YmpouHeHHe METOJOM IUIACTHYECKON JedopMaIliH.
69. JlermpoBanusie ctanu. Knaccudukanus J1erupoBaHHBIX CTaleH.
70. UYyryn. CtpoeHue u KIacCUpHUKAIHS YyTYHOB.
71. Cepslit uyryn. CBoiicTBa, MapKupOBKa 1 TepMO0OpaboTKa.
72. BBICOKONpPOUYHBI YyryH ¢ mIapoBHAHBIM TpaduToM. CBoiicTBa, MapKUpOBKa H
TepMOOOpaboTKa.
73. KoBkwuii uyryn. CBoiicTBa, MapKupOBKa U TEPMOOOPaOOTKA.
Kpurepun onenku 3HaHMH NPH pueMe 3a4eTa (IK3aMeHa)

- «He 32YTEeHO» BBICTABIIICTCS CTYICHTY, €CJIH JIaH HE TIOJHBIN OTBET, MPEACTABIISIFOIINI
co0oM pa3po3HEHHBIE 3HAHUS 110 TeME BOIPOCA C CYIIECTBEHHBIMH OIIMOKAaMH B OINpENEICHUsX;
IPUCYTCTBYIOT (pparMeHTapHOCTh, HEIOTHYHOCTh N3JIOKEHHUS; CTY/ICHT HE OCO3HAET CBS3b IAHHOTO
NOHATHUS, TEOPUHU, SIBJICHUS C JPYTMMH OOBEKTAaMM JUCLUIUIUHBI; OTCYTCTBYIOT BBIBOJBI,
KOHKPETH3aIisl W JIOKa3aTeNIbHOCTh W3JIOKEHUS; pedb HE TpaMOTHAs; JOMOJHUTEIbHBIE |
YTOYHSIOIIME BOIPOCHI MperoiaBaTess He MPUBOIAT K KOPPEKIIMH OTBETAa CTYACHTA HE TOJIBKO Ha
MIOCTAaBJIEHHBIN BOIIPOC, HO U Ha JPYTUe BOMPOCH! IUCIUILTUHBI;

- «3a4YTEHO» BBICTABIACTCA CTYACHTY, €CIU JaH TOJHBIA pa3BEepHYTHI OTBET Ha
MIOCTAaBJICHHBIN BOTIPOC; IMOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE; JOKa3aTEIbHO
PacCKpBITHI OCHOBHBIE TTOJIOKEHUS TEMBI; B OTBETE MPOCIICIKUBACTCS YETKAS CTPYKTYpa, TOTHIeCcKas
MOCJIEIOBATEIBHOCTD, OTpaKatomiasi CyITHOCTh PACKPBIBAEMBIX MOHATUI W SBICHHIA; 3HAHHE 00
00BEeKTE JEMOHCTpUpYeTCS Ha (oOHE TIOHMMAaHUS €ro B CUCTEME JIaHHOW HayKu H
MEXIUCITUTUTMHAPHBIX CBS3CH; OTBET W3JIOKCH JIMTEPATYPHBIM SI3BIKOM B HAYYHBIX TEPMHHAX;
MOTYT OBITh JOMYIIEHBl HEAOYETHl B OMNPENCICHUU TOHATUN, WCIPABICHHBIE CTYJIEHTOM
CaMOCTOSITENILHO B TIPOIIECCe OTBETA.



Ilpunoscenue 1
KOMILIEKT 3AJAHUH JIJIsI BBINOJTHEHUS JIABOPATOPHBIX PABOT

3apanmne Nel. J[uarpamma COCTOSIHUSI CUCTEMBI «KEJI€30-YIIIEPOI.
KOMIOHEHTHI CUCTEMBI KeNe30-yIIepo/l.
CTpyKTypHBIE COCTaBISIOLINE CUCTEMBI KEJIE30-yTIIEPOI.
[TpeBpalieHust Ha JIMHUAX AUArpaMMBbl JKeJI€30-yIIIepo.
[IpaBuIO KOHUEHTPALIMI U OTPE3KOB.
Knaccugukarus 1 MapKupoBKa KeJ1e30yIiIepOAUCTHIX CIIJIABOB.
3apnanme Ne2. Kpucramimsanus 1 TEpMHUUYECKUN aHAIN3 METAJIOB.
DOHepreTuyeckue yciaoBus Ipolecca KpucTauIu3aluu.

2. MexaHH3M Ipolecca KPUCTALTU3AIHH.

3. CaMonpoun3BosbHOE (TOMOI'€HHOE) M F€TEPOre€HHOE 3apo/ibllie00pa3oBaHue.

4. MoauduuupoBaHue METaIOB.

5. TlomumopdHuble npeBpalieHus B MeTaIax.

6. dopma KpHCTaJIOB U CTPOSHUE CIUTKOB.
3ananmne Ne3. TexHoIOrHs TEPMUYECKON 00pabOTKHU YIIIEPOAUCTBIX CTalIeH.

1. OcHoBHOE 000pyHOBaHHE /I TEPMUIECKON 00pabOTKH.

2. Harpes nipu TepmMoo0OpaboTKe.

3. Xwumuueckoe IEHCTBUE HA METaJT HarpeBaroIIeH Cpepl.

4. Omxur u HopMmanu3zauus. Haznauenue u pexumsl.

5. 3axkanka. HazHaueHue u criocoOsl.

6. Otnyck cranu. HazHaueHue u cnocoOsl.
3aganue Ne4. MakpockonuuecKkui aHaJIu3 CTPOEHUSI METAILJIOB.
CyIHOCTh MAKPOCKOIIMYECKOT0 aHAJIN3a METAJIIOB.
Meroasl MakpoaHaan3a METaJIOB.
ITonroroBka 0Opa310B METAIUIOB JUIsl TPOBEJCHUS MaKpOaHaIn3a.
MeTo 1l MAaKpOCKOTTMUYECKOTO TPABJICHHS METAJLIOB.
BeisiBIIeHHE CTPOEHMS JIUTOTO METallIa.
BrisBnenue neekToB, HapyIaIUX CITIOMHOCTh MeTalla.
CriocoObl H3y4eHUs U3JI0MOB METAJIIOB.
5. TexHosOTHs TEPMUUECKON 00pabOTKH JIETMPOBAHHBIX CTaJIECH.
Knaccudukanus erupoBaHHbIX CTaseH.
BnusiHue nerupyronmx 3J1eMEeHTOB Ha MOJIMMOP(U3M KeJie3a IPU Harpese.
BnusiHue nerupyronmx 31eMeHTOB Ha IPEBpalleHHe epIUTa B ayCTEHUT PU
Harpese.

4. BnusiHME JETHPYIOLINX JIEMEHTOB Ha MapTEHCUTHOE NIPEBpalleHHe U

OXJIQKICHUH.
BnusiHue nerupyronmx 31eMeHTOB Ha IPEBPAIeHHs TPH OTITYCKE.

3aganue N06 Crioco0wI ompeiesieHus: TBEPAOCTH METAJIIOB.
CyIHOCTh METO0B ONPEEIIEHUS TBEPIOCTH METAJIIOB.
Omnpenenenne TBEpAOCTH METAIIIIOB O MeToay bpunerns.
Omnpenenenne TBEPIOCTH METAILIOB 10 MeToy PokBena.
Omnpenenenne TBEpAOCTH METAIIJIIOB O MeToay Bukkepca.
Onpenenenne TBEPIOCTH METAIIOB 10 METOlY MUKPOTBEPIOCTH.
7 CrniocoOsl onpesiesieHus: IPOYHOCTH, YIPYTOCTH U MIACTUYHOCTU METAJIIOB.
Harpyska 00pa31ioB METayI0B MPU CTATUUYECKUX UCTIBITAHUSX.
Pa3zHoBHIHOCTH 00pa3LOB IPHU CTATUYECKUX MCIIBITAHUSAX METAJUIOB.
Onpenenenue npenaena NponopuUHOHAIbHOCTH METAJIOB.
OnpezneneHue yciIoBHOTO U (U3NUECKOTO Mpejiesia TEKY4eCTH METaJIOB.
Omnpenenenue npenaena NpOYHOCTU METAIIIOB.
OnpezneneHne OTHOCUTENIBHOTO YIUIMHEHUS U CYKEHHS METaJLIOB.
3aganue Ne8. Onpeznenenue yaapHoil BA3KOCTU METAJLIOB.

1. CymHocTs MeTO/1a OIIPEeNIEHNUs YAAPHOH BI3KOCTH METAJLIOB.
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2. Twunsl 00pa31oB A ONpeeeHUs yIapHOM BA3KOCTH.
3. O6opynoBaHue U NPUCTIOCOOJICHUS JIs OTPEIeNICHUs yIapHOI BA3KOCTH.
4. BnusHue TeMneparypbl Ha XpyIKOe pa3pylieHHe METAJIJIOB.
3aganue Ne9. PazHOBHIHOCTH MPOKATHOTO POU3BOCTBA: KOBKA U IITAMIIOBKA.
1. Knaccudukamus mporeccoB 00padOTKH JaBICHUEM.
Pa3HOBUIHOCTH KOBKH.
Ornepanuu pu NpoBEICHUHU KOBKHU.
Pa3HOBUIHOCTH MITAMITOBKH.
5. OO6opynoBanue 15t TPOBEACHHS KOBKH U IITAMITIOBKH.
3ananme Nel0. Pyynast qyroBasi v ra3oBasi CBapka.
1. Pa3HOBHJIHOCTH CBapKH IJIABJICHUEM.
Buasl nyroBoii cBapku.
Crioco6 3amuThl Tyry IpH PYYHOI TyroBOM CBapKe.
CyuiHocTh ra30Boi CBapKH.
IIpeumyiecTBa 1 HEIOCTATKH PYYHOHN AYTrOBOW U ra30BOM CBApKH.
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Ilpunooscenue 2
KoHTposibHO-N3MepuTeIbHbIe MAaTePUAJIbI K AuciuIiuinHe «MarepuanoBenenue - TKM»
Buiers! k 3a4ety (3K3aMeHy)

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

HNHcTuTyT DHEpreTuKu

Jucnunnuna: Marepuanoseaenue. TKM

CrnennansHocTh: 21.05.06 HedTera3zoBbie TEXHUKA U TEXHOJIOTUN
Crnenmannsanus "Pa3paboTka 1 SKcIuTyaTaus HedTSIHBIX MECTOPOXKAeHHT"
Cemectp____

BUWJIET Ne 1
1. CoBpemMeHHOE METAJUTYPrUUYE€CKOE MPOU3BOJICTBO U €TI0 MPOYKIIUS.
2. ATOMHO-KPHCTaJUTNYECKOE CTPOCHHUE METAJLIIOB.

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

MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS POCCUICKOM ®EJIEPALIUN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3SOBAHUA
T'PO3SHEHCKHWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M. I.MUWIJIMOHIHINKOBA

WNHceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

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

BUJIET Ne 2
1. TlpousBoacTBo uyryHa. YcTpoicTBO U paboTa JOMEHHOM MeyH.
2. Kitaccuukanust MeTamioB.

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

MHMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJJ)KETHOE OFPA3OBATEJIbHOE
YYPEKJIEHUE BBICIHIET'O OGPA3OBAHUS
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBIV HE®TAHONU TEXHUYECKUII YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MUWIJIHOHIIIUKOBA

WNHcTuTyT DHEpreTuku



Jucnunnuna: Marepuanoseaenue. TKM

CrnenuanpHocTtb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ 9KcrayaTanisa HeQTSIHBIX MECTOPOKACHMIT"
Cemectp____

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

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

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUICKOM ®EJEPALIMN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TIAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMHUKA M.I.MUWIJIMOHIHINKOBA

WHcTuTyT DHEpreTuKu

Jucuumnnuna: Marepuanoseaenue. TKM

CrnennansHocTh: 21.05.06 HedTeraszoBbie TeXHUKA U TEXHOJIIOTUN
Crnenmannsanus "Pa3paboTka 1 KcIuryaTamus HedTSHBIX MECTOPOXKICHMI"
Cemectp____

BUJIET Ne 4
1. TIpou3BOICTBO CTajal B KOHBEPTOPAX.
2. OCcOOEHHOCTH CTPOCHUS, CBOMCTB U KPUCTAILIN3AINH CTUIABOB: MEXaHHMUECKUX CMECeH,
TBEPJABIX PACTBOPOB, XUMHUUYECKUX COEIUHEHUM.

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

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIMA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O ObPA3SOBAHUSA
T'PO3SHEHCKHI I'OCYJAPCTBEHHbIA HE®TSIHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMHUKA M.JI.MUIJIMOHIINKOBA

HNHctutyT DHEpreTukn

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 HedrerasoBbsle TeXHUKA M TEXHOJIOTUU
Cremmannsanums "Pa3padoTka U dKcIuryaranys HedTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 5
1. TIpow3BOACTBO CTalM B MAPTCHOBCKUX I1€YaX.
2. Jluarpamma coCTOSIHUS KeJe30 - yraepon. Kommnonents! cucremsl Fe-Fe3C.

YTBEPXJIEHO



3aB. kadenpoit Ha 3acemannu kadenpsr TMuTII
MPOTOKOJ Ne oT /M.P.HcaeBa/

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

WHcTuTyT DHEpreTuku

Jucununnuna: Marepuanoseaenue. TKM

CrnernuanpHocThb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Crenuanusanus "Pa3paborka ¥ SKcyaTanusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp___

BUJIET Ne 6
1. TIpom3BOJCTBO CTAJIH B SJEKTPOIICUAX.
2. XapakTepHucTHKa CTPYKTYPHBIX COCTaBIsIOMIUX cucTeMbl Fe-Fe3C.

YTBEPXJIEHO
3aB. kadeapoil Ha 3acenanuu kapeapsl TMuTII
POTOKOJ Ne oT /M.P.UcaeBa/

MHUHUCTEPCTBO HAYKHU U BBICLHIEI'O OBPA30BAHUS POCCUMCKOMN ®EJEPALIUU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHWE BBICHIET'O OBPA3OBAHUSI
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJTEMUKA M.JI.MUJIJIMOHIIUKOBA

WNHucTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBbie TeXHUKA M TEXHOJIOTUU
Cremmannsanums "Pa3padoTka U dKcIuryaTanys HedTIHBIX MECTOPOKICHUN"
Cemectp____

BUJIET Ne 7
1. CnocoObl pa3nTuBKH CTaNH.
2. Knaccugukanus 1 MapKUpPOBKa YIIEPOJUCTBIX CTAJEH.

YTBEPXIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
npoToKouT Ne oT /M.P.McaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOM ®EJEPALIIA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA30BAHMA
T'POSHEHCKHI I'OCYJAPCTBEHHbIA HE®TSIHOW TEXHUYECKAN YHUBEPCUTET
NMEHHU AKAJEMUKA M.I.MUJIVIMOHIIINKOBA



HNHCTUTYT DHEpreTUKn

Jucuunnuna: Marepuanoseaenue. TKM

CrnenmanpHocTthb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ 9KcrayaTanusa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp____

BUJIET Ne 8
1. Kpucramnuzamus metamwioB. MexaHu3Mm npoiiecca KpucTauin3aiiu.
2. Ilnactuueckas nepopmanus. MexaHu3M IIacTUYECKOM nedopMauu METaJIOB.

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

MMHHUCTEPCTBO HAYKH U BBICLIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJEPAJIBHOE TOCYJIAPCTBEHHOE BIO)KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIET'O OGPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
UMEHH AKAJJEMHUKA M.JI.MAJJIMOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Cremumannsanus "Pa3pa0oTka U dKcIuryaTanus HeTIHBIX MECTOPOKICHUN"
Cemectp____

BUJIET Ne 9
1. CamonpousBosibHOE (TOMOT€HHOE) U TETEPOTEHHOE 3apoAbllie00pa3oBaHueE.
MonudunrpoBanue METaIJIOB.
2. Mexaamu3m 1ehopMaIMOHHOTO YIIPOYHEHHUS METAIIIIOB.

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

MHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUS POCCUMICKOMN ®EJEPAIINN
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIOKETHOE OBPA3OBATEJBHOE
YYPEXXJTEHUE BBICHIEI'O OBPA3BOBAHUS
I'PO3HEHCKHNM T'OCYJIAPCTBEHHBIV HE®TSAHON TEXHUYECKWIA YHUBEPCUTET
UMEHUN AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

WHcTuTyT DHEpreTukn

Jucuunnuaa: Marepuanoseacuane. TKM

CrnemuanpHocThb: 21.05.06 HedrerazoBpie TeXHUKA U TEXHOJIOTUH
Crermanusanus "Pa3paboTka 1 skcIuryaTtamus Hed TSHBIX MECTOPOXKIeHUT"
Cemectp____

BUWJIET Ne 10
1. JledexTs! cTambHBIX CAUTKOB. CIIOCOOBI MOBBIIEHHS KaueCTBa CTaJH.



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

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

MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIETO OFPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®OTAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJIMOHIIIMKOBA

WHcTuTyT DHEpreTuku

Jucuunnuna: Marepuanoseaenue. TKM

CrnermanpHocTtb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ SKcayaTanusa He(QTSIHBIX MECTOPOXKACHMIT"
Cemectp___

BWJIET Ne 11
1. Baemneunas oOpabotka cranu. BakyymHas mera3amus CTalu.
2. IIpoyHOCTP Y IIIACTUYHOCTH U METOBI UX OMPEICIICHUS.

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

MHUHUCTEPCTBO HAYKHU U BBICLIEI'O OBPA30BAHUS POCCUMCKOMN ®EJEPALIUU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJBHOE
YUYPEKJIEHUE BBICHIEI'O OBPA3SOBAHUSI
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKU YHUBEPCUTET
UMEHU AKAJTEMUKA M.JI.MUJIJIMOHIIUKOBA

HNHctutyT DHEpreTukn

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA H TEXHOJIOTUU
Cremmannsanums "Pa3padoTka U dKcIuryaranys HedTIHBIX MECTOPOKICHUI"
Cemectp____

BUJIET Ne 12
1. DnexTpolIaKoBbIi NeperiaB cTaau. BakyyMHO-IyTrOBOM MeperiaB CTau.
2. TeepmocTh. MeTonbI ONpeieIeHHe TBEPAOCTH.

YTBEPXIEHO
3aB. kadenpoii Ha 3acemannu kadenpsr TMuTII
poToKoIT Ne oT /M.P.McaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOM ®EJEPALIUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE



. YUYPEXJEHUE BBICHIEI'O OBPA3OBAHMSL
I'POBHEHCKHUU I'OCYJAPCTBEHHBIN HE®GTAHOU TEXHUYECKHUU YHUBEPCUTET
NMEHU AKAJEMHUKA M.I.MUJIJIMOHIHINKOBA

WHcTuTyT DHEpreTuku

Jucuunnuna: Marepuanoseaenue. TKM

CrnenuanpHocTtb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ 9KcrayaTanisa HeQTSIHBIX MECTOPOKACHMIT"
Cemectp____

BWJIET Ne 13
1. CnocoOsl pu3uvecKkoro BO3AEHCTBHUS HA MPOLIECCHI KPUCTAILTU3AIINH.
2. Bsskocts. OnpeneneHue BI3KOCTH U €€ 3aBUCUMOCTh OT TEMIIEpaTypBhl.

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

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

WNHceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA M TEXHOJIOTUU
Cremumannsanus "Pa3pa0oTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUN"
Cemectp____

BUJIET Ne 14
1. 3aroroButenbHOE MPOU3BOACTBO. BEIOOp MeToMa 1 criocoba MmoaydeHus 3arOTOBKH.
2. Krnaccudwukarus BUI0B TEPMUIECKOH 00pabOTKH.

YTBEPXJIEHO
3aB. Kageapoii Ha 3acenanuu kadeapsl TMuTII
poTokos Ne oT /M.P.Ucaesa/

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
NMEHHN AKAJEMUKA M.I.MUJIJIMOHIHINKOBA

WNHcTuTyT DHEpreTuku

Jucuunnuaa: Marepuanoseacuane. TKM

CrnemuanpHocThb: 21.05.06 HedrerazoBpie TeXHHKA U TEXHOJIOTUH
Crermanusanus "Pa3paboTka 1 skcIuryaTtamus Hed TSHBIX MECTOPOXKIeHUT"
Cemectp____




BWJIET Ne 15
1. Jlureitnoe mpou3BoacTBo. Knaccugukanus JIUTHIX 3ar0TOBOK.
2. Omxur u HopManu3auus. HasHaueHue u pexxuMsl.

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

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIET'O OGPA3OBAHUS
T'POSHEHCKHI TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
UMEHH AKAJJEMHKA M.JI.MAJJIMOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnernuanpHocTthb: 21.05.06 HedrerazoBple TEXHMKA U TEXHOJIOTHH
Cremuanusanus "Pa3paborka ¥ SKcyaTanusa He(QTSHBIX MECTOPOKACHMIT"
Cemectp___

BUJIET Ne 16
1. CheumanpHbl€ CIIOCOOBI TUTHA.
2. 3akanka. HazHauenue v Buapl. CriocoObl 3aKajiKyA CTAIM.

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

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
NMEHU AKAJEMHUKA M.JIMWJIJIMOHINUKOBA

HNHctutyT DHEpreTukn

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 HedrerasoBble TeXHUKA  TEXHOJIOTUU
Cremmannsanums "Pa3padoTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp____

BUWJIET Ne 17
1. Texuonorus o6padboTku napienneM. Kimaccudukarus cnoco0oB 00pabOTKH JaBICHUEM.
2. Otmyck cranu. OCHOBHOE 000pYy/JOBaHHUE JUIsI TEPMUYECKON 00pabOTKH.

YTBEPXIEHO
3aB. kadenpoii Ha 3acemannu kadenpsr TMuTII
poToKoIT Ne oT /M.P.McaeBa/




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHHUSI POCCUMCKOMN ®EJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO[)KETHOE OBPA3OBATEJIbHOE
YYPEKJIEHUE BBICHIETO OFPA3OBAHUS
T'POSHEHCKHII TOCYJAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJIMOHIIIMKOBA

HNHcTuTyT DHEpreTuKu

Jucuunnuna: Marepuanoseaenue. TKM

CrnermanpHocTthb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paboTka ¥ dKcIayaTaisa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp____

BUWJIET Ne 18
1. Ilpokar u ero npou3BoacTBo. CriocoObl MPOKATKH.
2. XuMHKo-TepMHuuecKkas oopaboTka. HazHaueHne 1 OCHOBHBIE BUJIBI.

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

MHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHUS POCCUMCKOMN ®EJEPALINU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOI)KETHOE OFPA3OBATEJIbBHOE
YUYPEKJIEHWE BBICHIET'O OBPA3OBAHUSI
I'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUII YHUBEPCUTET
UMEHU AKAJTEMHUKA M.JI.MUJIJIMOHIIUKOBA

WHceTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrermansHocTh: 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTUU
Cremumanusanus "Pa3pa0oTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUN"
Cemectp____

BUWJIET Ne 19
1. Csapounoe mpou3BoAcTBO. CIIOCOOBI CBapKH.
2. UemenTarus. CriocoObl IIEMEHTALIUN U TEPMOOOPaOOTKa MMOCIIE Hee.

YTBEPXIEHO
3aB. Kadenpoii Ha 3acenanuu kadenpsl TMuTII
npoToKouT Ne oT /M.P.McaeBa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIUA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O ObPA3SOBAHUSA
T'POSHEHCKHI I'OCYJAPCTBEHHbIA HE®TSIHOW TEXHUYECKAN YHUBEPCUTET
NMEHHU AKAJEMUKA M.I.MUJIVIMOHIIINKOBA

HNHCcTUTYT DHEpreTuKn

Jucuunnuna: Marepuanoseaenue. TKM
CrermansHocth: 21.05.06 Hedrera3zoBbie TeXHUKA I TEXHOJIOTUU




Crenumannsanus "Pa3padoTka U dKcIuryaTanys HeTIHBIX MECTOPOKICHUI"
Cemectp

BUWJIET Ne 20
1. Csapka mnaBnenueM. Pa3HOBUIHOCTH TyrOBOM CBAapKH.
2. A3sortupoBanue. Haznauenue u pa3sHOBUHOCTH.

YTBEPXIEHO
3aB. Kadeapoii Ha 3aceqannu kadeapsr TMuTII
pOTOKOJ Ne oT /M.P.caeBa/

MMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICHIET'O OGPA3OBAHUS
T'POBHEHCKHII TOCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHII YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI.MAUJJIHOHIIUKOBA

WHcTuTyT DHEpreTuku

Jucnunnuna: Marepuanoseaenue. TKM

CrnernmanpHocTthb: 21.05.06 HedrerazoBple TEXHHMKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ SKcrayaTanusa He(QTSHBIX MECTOPOKACHMIT"
Cemectp___

BUWJIET Ne 21
1. TIna3meHHas ¥ 3JEKTPOLUIAKOBask CBapKa.
2. llmanupoBaHUE U HUTPOLIEMEHTAITHSI.

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

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJEPALIMA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O ObPA3SOBAHUSA
T'PO3SHEHCKHWI I'OCYJAPCTBEHHBIA HE®TSIHOW TEXHUYECKAW YHUBEPCUTET
NMEHUN AKAJEMHUKA M. JI.MUJIJIMOHIINKOBA

HNHctutyT DHEpreTukn

Jucnunnuna: Marepuanoseaenue. TKM

CrnermansHocTh: 21.05.06 Hedrera3oBbele TeXHUKA U TEXHOJIOTUU
Cremmannsanusa "Pa3padoTka U dKcIuryaranys HeTIHBIX MECTOPOKIEHUN"
Cemectp____

BUJIET Ne 22
1. DnexTpoHHO-ITy4eBas U Ja3epHas CBapKa.
2. Juddy3snonHas MeTaIr3amms.

YTBEPXIEHO
3aB. kadenpoii Ha 3acemannu kadenpsr TMuTII
poToKoIT Ne oT /M.P.McaeBa/




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

HNucTuTyT DHEpreTuKkn

Hucuunnuna: Marepuanoseaenue. TKM

CrnermanpHocTtb: 21.05.06 HedrerazoBple TeXHUKA U TEXHOJIOTUH
Cremuanusanus "Pa3paborka ¥ dKcrayaTausa He(QTSIHBIX MECTOPOKACHMIT"
Cemectp

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

YTBEPXJIEHO
3aB. kadeapoii Ha 3aceqanuu kapeapel TMuTII nporokon Ne ot /M.P .Hcaesa/

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOM ®EJEPALIMN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIEI'O OBPA3OBAHMUA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TAHON TEXHUUECKWI YHUBEPCUTET
NMEHHN AKAJEMUKA M. I.MUWIJIMOHIHINKOBA

WNHcTuTyT DHEpreTukn

Jucuunnuna: Marepuanoseaenue. TKM

CrnernuanbsHocTthb: 21.05.06 HedrerazoBbie TeXHUKA U TEXHOJIOTUH
Cnenmanuzanus "Pa3paboTka v SKkcIuryaTanust HeQTSIHBIX MECTOPOKICHUH"
Cemectp____

BUJIET Ne 24
1. KoMmo3uI1oHHbIE MaTepUaIbI.
2. TloBepXHOCTHOE YITPOYHEHHUE CTAITBHBIX JIETAIICH.

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

MHMHHUCTEPCTBO HAYKH ¥ BBICLHIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIbHOE
YYPEKJEHUE BBICHIETO OBPA3OBAHUS
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TIHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MIWIJIMOHILIMUKOBA

WNHcTuTyT DHEpreTuku

Jucuunnuaa: Marepuanoseacuane. TKM




CrnemmanpHocThb: 21.05.06 HedrerazoBpie TeXHMKA U TEXHOJIOTUH
Crenumanusanus "Pa3padoTka U dxciuryaranys Hed TIHBIX MECTOPOKICHUI'
Cemectp

1

BUJIET Ne 25
1. Marepuansl MOPOIMIKOBOW METaJUTYpIUH.
2. JlermpoBannsie ctanu. Knaccudukanus JerupoBaHHbIX CTaJIeH.

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

MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOM ®EJEPALIUA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIA HE®TIAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUWIJIMOHIINKOBA

WHcTuTyT DHEpreTuKu

Jucuumnnuna: Marepuanoseaenue. TKM

CrnennansHocTh: 21.05.06 HedTeraszoBbie TeXHUKA U TEXHOJIIOTUN
Crnenmannsanus "Pa3paboTka 1 KcIuryaTamus HedTSHBIX MECTOPOXKICHMI"
Cemectp____

BUJIET Ne 26
1. OOmias xapakTepucTHKa METAJIJIOB U UX KJIaCCU(HUKALIHSL.
2. YyryHn. CtpoeHune u kiaccuukanys 9yryHoB.

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




