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MNACIIOPT

donaa OLEHOUHBIX CPeICTR 10 Y4eOHOH AHCUUTLIHHE

«MaTtepuanose/ieHue»
(HAMMEHOBAHUE THCLMITTHHDI )

B pe3yJibTaTe N3Yy4CHMS JIUCLIMTTIMHBL «MaTepUuaioBCACHUEY O6Y‘-I&IOH.IPII>1CH
JLOJDKEH!

I.1.3HaTh:
aTOMHO-KPUCTAIIMHECKOE CTPOEHHE METAIINIOB;
Ga30BO-CTPYKTYPHbIH COCTAR CIIIABOB;
CBOMCTBA METAJINIOB U CIJIABOB HAa UX OCHOBE;
mMeTolbl 00paborku MeTannoB (i1edopmalyis, pe3aHue, TepMUiecKas

06paboTka, mafka, CKjleuBarue, CBapouHOE IIPOU3BOJICTBO);

HOBBIC METAJIITHYECCKHUE, HEMETAJINIMYECCKUEC MaTepruabl 351

KOMIIO3UIIMOHHbLIE MaTCpHalibl.

1.2.YMeTsh:

MCIIOJL30BaTh 00opynoBaHKWE JN1adopaTopuu  AJIs KaueCTBEHHOrO (o
MUKPOCTPYKTYPE) M KOJIMHECTBEIHOIO ONpEJIelIeHUsI CBOUCTB METAJLJIOB,
W cIlaBoB  (TBEPAOCTh,  yjAapHas — BS3KOCTh,  KapONpPOYHOCTD,
MIACTWYHOCTDL U T.JL.);

MOJK30BATHCA  CHPABOYHBIMH  JIAHHBIMM 1O XapaKTEPUCTUKaAM
MaTEpPHANioB U CriocodaM ux oOpaboTKH.

1.3.Bnanets:

OCHOBAMM PacCyueTOB TEXHOJNOIWYECKOW OCHACTKH Ul  MOTyHEHMA
pa3JIMYHBIX 3arOTOBOK W JIETaseH,

“UMeTh HEKOTOphie HAaBbIKM  OyIylIEro KOHCTpPYKTOpa B  3TOM
HATNpaBJICHUH.

2. [Tlporpamma oLleHHBaHUA KOHTPOJIMPYEMON KOMITeTEHIIMH ! B
Texymas i KoHTposupyembie MOAYIMU, [ Kost KoHTponupyemon | HawmenoBaHHe
N I pazaesibl (TeMb!) AMCUMIUIMHbLL | KOMAETEHUMK (Wiin ee OUEHOYHOrO
- . MX HaumcrioBarue * . HacTH) _cpencrsa®®
. Komnnexr Tectos
NpaxTHYECKH
Crpoenne u CBOIICTBA QK-S’ Qi K—3’,OHK— 31?1--1511'1-15 )
MaTepuaJson 3, K22 G- 85, RS- pacuéTHo-
18, MK-21
rpaduueckue
| paboret
KomninekT TecTos
TepMuueckas 1 XUMHKO- NpakTHYECKHE
. Tepmuteckasn obpaborka OIK-5, T1K-2, TIK-3, | 3anaTus
- MATEPNAJIOB MK-18, [1K-21 pacuérHo-
rpacduyeckue
- B N - | paboTbl
| Cragm n cnnasbt Komnnekr Tectos

[TK-2, TK-3, TTK-18,
CICIHANBIIONO HAZHAYEHNS K21 NPaKTHYCCKHE

lad

| 3aHATLhA
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YTBEPX/IA]
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Boupocnl K 3a4ery
no jucunrituie «Marepuasiopepenune»
st eryenToB Il kypea
HANpaBJeHUsI KABTOMATU3ALUUA TCXHOJOIHYECKHUX NPONECCOB H
NPOU3BOJACTB»
po¢ st NOATOTOBKH «ABTOMATH3AIMA TEXHOJI0IHYECKHUX
POIECCOB U NMPOU3BOACTBY,
IV cemectp (3/0)

1. Kpucrasndyeckoe cTpoeHme METaIJOB, XapaKTePUCTUKH KPUCTAILIIMYECKOH
PELIETKHU.

2.OCHORBHBIE TUIIHI KPHUCTAIIIONPAPUUECKUX CUCTEM.

3. PeannHoe cTpoenre METaJluloB U Cl1aBos.

4. OcHOBLI TEOPUH CTIABOB. 33anMojIeHcTBHE KOMIIOHEHTOB, 0O0Pa3yOLLNX CIIIAB,
B TBCPAOM COCTOSTHUH.

5. JlnarpamMmmbl COCTOSIHUS, MX SKCIEPUMENTAIBHOE ITOCTPOCHHUE.

6. [IpeBpallielins B TBEPIIOM COCTOSHUY. SIBNeHue noauMopdusma.

7. Jlnarpamma coCTosiHMs Keiie30-yrnepo/l. CTpyKTypHbIE COCTABJISIOIINE
JIMArpaMMbl, KpUTHUYECKHME JIHHWH U TOYKH.

8.0OcHOBHBIE THITb] JINAI'PAMM COCTOSTHUS JIBYXKOMITOHEHTHBIX CIIJIABOB,
9.006111as xapakTepyucTKa U Kjlaccuhukauus CrulaBos JkKeliesza ¢ yriepoioM.
10. MeToast 1nojiydends crasici.

11. Tepmuueckas oO6paborTka crajen.

12. O61as xapakTepucThKa 1 kiiaccuuKalisg JerupoBaHHbIX cTanen

13. LleMmenrarmsg 1 HUTPOUEMEHTALMS CTAH.

14, Kiiaccugukaups yrjiepo/McThixX cTajleid. Biauanne npumecei Ha ux CBOUCTBA.
15. Knaccudukauwys ayrynos. Crpykrypa n csoicTsa. [Ipouecc nonydenus.
16. MexaHiueckue cBOMCTBA CTalel U METO,/1bl UX OIpeJIeIeHu.

17. Baysiive 11acTu4eckoi Jicopmaury Ha CBOMCTBA CTaneH.

18. Knaccubukanys 1 BUbI TePMAYECKON 00paboTKH.

19. XuMuko-TepMudeckas 0dpaboTka: uemenTaLlus, a30THPOBaHHUE,
nuaHupoBanue, JMPphy3noHtas MeTam3arus.

20.TeopeTHueckHe OCHOBBI TEPMUUECKOU 00paboTKKn Mareprasnos

21. Kpuruyeckas cKOpPOCTh OXJaxeHus.

22, Jleruposantbie cTagu, kaaccudukalus 1 MapKUpOBKa.



23. Crasu ;Ui UBMEPUTEIIHLHOIO HHCTPYMEHTA.

24.Crany Juist peKyILero MHCTPYMEHTA.

25. Knaccudukanys 1 MapKupoBKa ajllOMMHUCBBIX CILJIaBOB.

26. Menb 1 €€ crnasbl.

27. TepMOIUTaCTHYHBIE ¥ TEPMOPCAKTUBHBIC MaTepHabL.

28. Bisiue erupyronMx 21CMEHTOB Ha CBONCTBA JIETMPOBAHHLIX CTalICH.

29. Kiraccudukalps ctaneit 110 cnocoly npou3BoacTBa

30. Knaccudukanys ctajgeit 110CTelIeHH packKUCIeHus, CTPYKTYpe, KayeCTBY U
Ha3Ha4YCHUIO.

31. Obuias xapakTepucTHKa U KJaccH(MUKalins JIETHPOBAHHBIX CTalen

32 . KOHCTPYKITMOHHBIE JIEIUPOBAHHbIE CTANH.

33. UHCcTpyMEHTANIBHBIC JIETUPOBAHHLIE CTATH.

34. JlerupoBaHHbIe CTaNU ¢ 0OCOOBIMU CBOUCTBAMHU.

35. CriiaBsl Ha OCHOBE MejIM, UX TepMuyeckas o0paboTka, 0ONMacTh IPUMEHEHMUS.
36. Criashbl Ha OCHOBE AMOMUHMS, WX TepMuueckas o0padboTka, 00J1acThb
MpUMEHEHA.

37. Cninasbl Ha OCHOBE THTAHA, UX TepMmuueckas 0bpaboTka, 001acTb MPUMEHEHHUS.
38. Cruiankl Ha OCHOBE MarHus, WX Tepmpueckas oopaboTka, 00JacTh
NTPUMEHEHDIS.

39. ®opmoobpazoBaHUEe 3ar0TOBOK ACTANICH PE3aHUEM

40. MeToibl 1OJTYYEHUS HEPA3bEMHAIX COC/IMHEHHH

41. DnekTpohU3NIECKUE U DICKTPOXUMUUCCKUE METO/1bl 00paboTKH

42. MeTanio- ¥ MUHEpaJoKepamuKa.

43. TlonuMmepHble MaTepuanbl, knaccudukalis, CROHCTBA U 00J1aCTh IPUMEHEHHUS.
44. Pe3uHOBbBIC MaTepHalbl.

45. KoMIo3ul1lMOHHBIE MaTepUabl.

DK3aMeHaTop, CT. NperojaBareiib ['mywxos ['.E.



FocynaperBennoe 06pa30r3:rrenn;uoe yupexjeHHe Bbicuiero 06pa3oBanus
«[MPUJTHECTPOBCKHWHU OCYJIAPCTBEHHBIH YHUBEPCUTET

umenn T.I'. IHeBuenko»
pusmas HI'Y um. T.U. Hlesuenko B r. PoioHnua

Ka(be);[pa CABTOMATH3ALIMS TEXHOJOTMYECKNX NPoieccoB KU IPOU3BOLACTB»
Tect

1o gucimniune « ViarepuajioBe/ieHuey

(HAUNICTIORAHIIE AMCLLMN THHbI)

Komuecmeo zaoanuit — 20
Bpens mecmuposarus — 40 munyt

1.51Bjienne, Npy KOTOPOM BELIECTBA, COCTOAUINE U3 OJHOIO H TOrO Ke
3JIEMEHTA, HMCIOT pa3Hble CBOHCTBA, HAZLIBACTCH:

1. Ansnorponuei

2.Kpucrannuzauueii

3.CniiaBom

2.BeulecTro, B COCTAB KOTOPOI'0 BXOJNT JIBA HJIH HECKOIbKO KOMIIOHEHTOB,
HA3bIBaeTCsl:

1. MeTtasniom

2.Cnnarom

3. Kpucrasmuimmueckol pemieTkok

3.Bec oanoro kybuueckoro canTumMeTpa MeTaJiiia B rpaMmax, Ha3biBacTCo !
1.YaeabHbim Becom

2. TemnoeMKoCThIO

3. TermmoBoe (Tepmuteckoe) paciiupeHue

4.CnocobHOCTL METALJIOB YBEJIHYHBATHL CBOU pazMephl IPH HATPEBAHUY,
HA3bIBAETCS:

I. TernoemkocThio

2.JInasnennem

3 Tennopoe (TepMHU4ecKoe) paciiupeHnue

S5.Kakoro merajia yiaeJibublil Bec 00abine?
1.CBuHna

2. Kenesa

3.0n08Ba

6.C1oco6HOCTL METAJIOB IPOTHBOCTON T PA3PYLIAOLIEMY A€HCTBHIO
KHCJIOPO/a BO BPEMS HarpeBa, HA3bLIBACTCS:



1. KMcimoToCcTONKOCTHIO
2. 7KapocTonKoCcThI0
3.2Kaponpo4HoCThiO

7.51BJie1He pa3pyLlieHHsa MeTAaI0B O ACHCTBHEM OKPYKAIOUIeH Cpebl,
Ha3bIBACTCH:

1.2KapocTOUKOCTHIO
2. KaponpeuHoCTEIO
3.Kopposueii

8. Mexanuyeckue CBOMCTBA MCTAJLJIOB 3TO:
1. KMenoTocToiKkocTh 1 %KapoCTONKOCTh
2.7Kaponpo4yHoCTb U IJIACTHYHOCTh

3. TemoeMKOCT U TUIaBIEHUEC

9.CnocoGHOCTL METANIOB He PA3PYIIATHLCS MO/ AeHCTBHEM HATPY30K,
HA3bIBACTCSI:

1.Y1pyrocrnio

2.11pounocteio

3.I1nacTu4HOCTHIO

10.Kakoii rpeueckoii 6ykBoii 06o3Hauaercs npejaesi NpoyHOCTH?
1.6 («curman)

2.y («men»)

3.1 («Tay»)

11.CnocofHoCTHL METAJIOB, He pa3pyluaschb, H3MEHSThL NOA AeHCTBHEM
BHEMIHUX CU.T CBOXO GOPMY H COXPAHAThL H3IMEHCHHYI0 hopMy nocge
npexkpanieHusd A1eiCTBUS CHI, HA3bIBAETCH:

1.¥Ynpyrocrsio

2 Ilpenenom npo4HOCTH

3.J1nacTUUHOCTHLIO

12.Cnoco0HOCTH METAJIJIOB CONIPOTHBJIATHLCH BAABJIMBAHUIO B HUX KAKOT -
aubo rejia, HA3bIBACTCH:

1. TBepnoctsio

2.JInactu4uocTeio

3.Yupyrocrtnio

13.CnocodHOCTL METAJIJIOB HC Pa3pyluaThest Mo 1eiicTBHEM HArpy30K B
YCAOBUSAX BBICOKHX TEMNEPATYP, HA3bIBACTCH:

1.7KapoeTonKoCThI0

2.1InaBnednem

3. 2Kaporipo4HocThio



14.B cepom uyryHe yrjiepoja HaxoauTcs B
1.B Bupe rpagura
2.B Bune nemeHTUTa

15.Ctanb Gojie¢ BICOKOTO KayecTBA HOJAYYAETCH:
1.B snekrponeuax

2.B nomenHbIX revax

3.B MmapTenoBCKHX nmedyax

16.Cnnan xkeJe3a ¢ yriaepojiom, NpH CoACPKAHNN yriepoaa menee 2%,
HA3bIBACTCS:

1.Yyryn

2.Craasb

3.JIatyHb

17.«Bpeanbie» npumMecu B cTajifx, 3T0:
1.Cepa u pocdop

2. Maprauel ¥ KpeMHUH

3.Keneso u yriepon

18.Yt0 0603Hauaer uudpa B 310i mapke crajau Crt.4?
1.Konnuectro yrnepoaa 0,4%
2.Homep crasnu

19.Kakasn u3 1ux crajnei umeet 0,42% yriepoaa, mapranua menee 2%,
kpemuus 2%, anmomuuua 3%?

1.42Mu2CHO

2.42MuC2103

3.42C2103

20.¥Yraepoaucrble HHCTPYMEHTAJIbHbIE BbICOKOKAYCCTBEHHBIE CTAIH
MapKHPYIOT:

1.Y7A

2.Cranmb 45 ¢

3.Crt.1

Cr. 1penojasareiib - [‘nykos LE.

(no.unuek)  (OUO)

« » 20

.



Kpurepuu onenkn:

- OLICHKA «OTIIMMHO» BhICTARIAETCS CTYNCHTY, ec/id OH HaOpan 18-20 baia;
- OllEHKa «XOopoIuo» - 15— 17 danna,

- OLIEHKA «YJOBICTBOPUTEILHO»- 12 - 14 Oamos;

- OLIEHKA «HEYJIOBIETBOPUTEIILHO» MeHee 12 Hasios.

* 3a Kk Asli NpaBiAbHbBIH OTBET Ha TECTOROC 3aJaHWe BbicTasaseTes | Gan.

Cr. npeniopasarens [ayiikoB L.
(noares)  (GHO)

« oy 20



Focyaapersennoe oGpasoBarceiblioe yupesienue BoICUIero 06pasosanus
«IPUJIHECTPOBCKHUHN I'OCYJIAPCTBEHHBIN YHUBEPCUTET
umenn T.I'. llleBuenko»
$puanan HEY um. T.U. llleBuenxo B r. PeioHnua
Kagpenpa «ABromarnsalini TEXHOIOIMYECKUX IIPOLIECCOB U ITPOU3BOACTBY

Tembl KOHTPOJUBLHBLIX padoOT

[10 JIMCIUITIINHE «M dTEpHUANTOBEICHUE»

(HABNCTIOBAHHUL ,'U'ICIlIrIlI.'IIIHI)I)

1. Twunel cBsI3eil B KpUcTaiiax.

2. Kpucrannuueckoe crpoenue metaloB. [IpoctpancTBeHHas

KpUCTa/IMUecKas pelleTKa. DieMeHTapHas KpucTajlifueckas siueika.

[lapameTprl suerKy.

Kpucrannnueckoe ctpoenune metainnon. OCHOBHLIE THIIbl KPUCTATTHYECKUX

peiucTok Metasios. Koop/iMialuonioe 4nMceho, MIOTHOCTE YITaKOBKH,

K03 QUIMEHT KOMIAKTHOCTH.

4. AHuzorponus cBocTs MertaiioB. Ilonumopdusm.

5. Hedexrsl kpuctannuueckol pemetky. Kiaccubuxanus. ToueyHsle
HeEKTL KpUCTALIOB, X BIMsHUE Ha CBOMCTBA KPUCTAILIOB.

6. edexrs kpuctanauueckoi peutetky. Knaccuduxanus. Jluneiinsre
nedeKThl KpUCTAILIOB, X BJIMSHUE Ha CBOMCTRA KPUCTAJIIOB.

7. Hedekrbl kpucTamnuueckoi pemerky. Kilaccudukanus. [TosepxHocTHble
NeQEKTHI KPUCTATIIOB, UX BIMSIHUE Ha CBOWCTRA KPHUCTAJIIOB.

8. Kpucrammzaius merainos. TepmMoniiaMUyecKue yCiaoBus
KpUCTANIU3AILHH.

9. Kpucrannuzaius metaiios. Crenens nepeoxiaxienus. Kputuueckni
paszmep 3apoablia.

10.Kpucrannuzaums merajiyios. CKOpocTh 3apoXk/ICHUS LEHTPOB
KpUCTa/IM3alMK M CKOPOCTh pocTa 3apoJibiucii. Pazmep 3epen.

1 1.MexaHu4ieckue CBOHCTBA METAJIOB M CNJTABORB. McnbiTaHKe Ha pacTsKEHUE.

12.MexaHuieckue CBOHCTBA METAJIOB U CljlaBoB. OnpeeneHye TBEPAOCTH.

13.Mexadnueckye CBOMCTBA METAJIJIOB U CIJ1aBOB, JlMHaMHYeCKHe UCIIBITaHHS.

14.Mexanuieckue CBOHCTBA METAJIIIOB U CILIABOB. Y CTAJIOCTHBIE CBOMCTBA.

15.Ctpoenue crinaros. TBepibie pacTBOPHI.

16.lats orpejielieHue ciijlaBa, KOMIIOHENTa, CUCTeMbl, dasbl. Kakne Tunsl ¢as
00pa3yloTcs B pacTBOpax.

17.Ctpoenue criyiaBos. [lpomexyroutnie gasb.

18.0cobennocty KpucTamimizainy crnasos. Ipasuno das.

19.CBs13b MEKAY THIIOM JIMAIPAMM COCTOAHMS U CBOWCTBAMM CIUIABOB.

20.CTpyKTYpHbIE U3MEHECHMS [TPH HATIPCRE XOJNOAHO1e(HOPMUPOBAHHOTO
metania. Bosspar.

21.CTpyKTYpHbIC U3MEHEHHK [1IPY HAPCBE XOJOAHOAE(MOPMUPOBAHHOIO
meTanna. epsuunas pekpucrajuiMzainms.

(OS]



22.CTpyKTypHBIE U3MEHEIHUS IPH HAIPERE XOIOAHOLEPOPMUPOBAHHOTO
metaiia. Coduparenbhas v BTOpUUtias pekpucTaliin3alus.

23.CTpyKTypHBIC H3MEHENMSA 1PH HATPERE XOJIOAHO1E€DOPMHUPOBAHHOIO
Meranna. JlmarpamMmbl pekpucTaniimiaiiui,

24.CTpYKTYpHbIC H3MEHEHHs NPY HAIPCRE XOMOAHOAEPOPMUPOBAHHOTO
meraja. M3amenenue cBoiicTB pu Harpese HakenaHHOrO MeTasIA.

25 . Kraccudukanms ciocobos TepMudeckoit 06pabGoTki.

26.0mxur 1-oro poaa. Pasnosuanoctn orxura 1-oro poa.

27. J1npdy3uoHHbBIT OT KNI,

28.Pexpucrannnzaunonubit omkur. O1anT IS CHATHS HANIPSDKEHNH.

29.0mxur 2-oro poaa (orpe/ienenue). [lpespauienns, IPOUCXOASILUKE [TPU
HarpeBe CTajiu.

30.[1pespanienus, npoucxosime Npu OXJIaX/ICHHH CTAH.

31.JInarpaMma H30TEpMULCCKOTO TPEBPAIIEHUS [TEPEOXITANKIEHHOTO
ayCTCHUTA.

KpuTcpun ouenku:

- OIICHKAa «3a4YTCHO» BhICTABJIIETCS CTYCHTY, CCJIU KOHTpOJIbHAas pa60Ta
COOTBETCTBYET BCECM Tp€6OBaHHﬂM, NPSALABIAEMBIM K TAaKOI'O pona pa60TaM; B
KOHTpOJ’IbHOFI pa60're PACKPBLIBACTCA 3asiB/icHHaa Tema, PCLUCHBI I[1OCTABJICHHEIC
3aJlavyH;, B KOHTpOJIbHO[:I pa60're Ha OCHOBEC M3Y4HYEHMS HCTOYHUKOB JacTcs
CaMOCTOSITCIILHbBIM anains (baK'['ML[CCKOI"O Marepualia, 1€J1aroTCs CaMOCTOATEIILHbIE
BBIBOABI, CTYJICHT JAEMOHCTPHUPYET cB00OOJ1HOE BJIQICHHE MaTEpHaJIOM, YBCPECHHO
OTBCHACT HA OCHOBHYIO HacCTh BOITPOCOB;

- OILEHKA «HE 3a4YTCHO» - KOOTpOJIhiiag pa60'ra HC COOTBETCTBYET BCEM
Tpe6OBaHl/l${M, NPCIABABIISIEMBLIM K TAaKOMY pony pa60TaM; CTYACHT HE MOXKCT
NPpUBECTH 1TOJITBEPXKACHNE TCOPETUHYECKHUM [TOJIOKEHUAM, HE 3HAeT UCTOYHUKOR [10
TEME pa60'1‘})l HIJTU HE MOXKET UX 0XapaKTeprn30BaTh, HA 3alUUTE CTYACHT HE MOXKET
APryMeHTUDOBATH BLIBOJbLl, HC OTBEYaeT Ha BOTPOCKI;, B pa60Te OTCYTCTBYIOT
CaMOCTOSTCJIbHBIC BBLIBOJIEI.

["nyiikos 1.E.

<<»__/Z>> e __20/_51_ r.

CT. [[peIl()),LaBaTCJI b (v
(no.umek)  (DHO) .




