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1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA MOUCHUIUIMHBI — HAY4YUThb CTYACHTA MNPCACTABIATL U 000CHOBBIBATh
B3aMMOCBA3b XHUMHUYCCKOI'0O COCTaBa, CTPOCHUA U CBOMCTB METaJJIOB H CIIJIaBOB, a4 TAKXKXC 1OaTb
MpeaACTaBJICHHUEC O COBPEMCHHBIX U IMECPCICKTUBHBIX MCTOAAX UX 06pa6OTKI/I.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TMPAKTUKH, HAa OCBOCHUU KOTOPBIX OasupyeTcs NaHHas TUCITUILIMHA!
CHelMallbHbIe  BOMPOCHI  MaTepUANOBEJCHHS, CIEUHUaIbHble CIUIaBbl, OCHOBBI  HAay4YHO-
MCCJIEI0BATENbCKOM JIEATETbHOCTH, CTPYKTYpa W CBOMCTBa METAJUIMUECKUX KJIACTEPOB HAHO- U
MUKPOOOBEKTOB, TPOU3BOJICTBEHHAS MPAKTHKA (HAyYHO-HUCCIIeI0BaTeNIbcKasi paboTa)

JIMCIMITIMHBL ¥ TPAKTHKH, JUISI KOTOPBIX OCBOCHUE JaHHOW JUCHUIUIMHBI HEOOXOIMMO KaK
NPEIIECTBYIONIEE: METOABI MCCIIEAOBAHMS, KOHTPOJIA M JMArHOCTUKHA MaTepHUAIIOB, MEXaHH3MBI
nedopmanuu W paspylieHUss HaHOMAaTEpPHAJOB, HMPOW3BOJACTBEHHAs NpaKTHKa (TIPeIIUIUIOMHAs
IIPAKTHKA).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

HNuagukaropbl
®opmupyeMbie U
KOHTPOJINpYeMble AOCTHREHHE Ilnanupyemble pe3yJbTaThbl
KOMITeTEeHII N
KOMIIeTeHIINH o0yueHust
(Ko 1 HAMMEHOBAHUE) (xon n
HalMEHOBAHMUE)
(ITK-3) Cmnocoben mnposoguth | UJ[-211K-3. BeiOupaet | 3HaTh: MaTepuanbl Uid 3aJaHHBIX
BEIOOD MaTepHajoB JUISL | OCHOBHBIE U | yCIOBUI DKCIUTyaTallil C  y4eTOM
3aJaHHBIX YCIIOBHI1 | CBApOYHBIE TpeboBaHU HaIEKHOCTH u
IKCIUTyaTaIHH c YYETOM | MaTepHaIbl Ha OCHOBE | JOJTOBEYHOCTH, SKOHOMHYHOCTH H
TpeOOBaHUI  HAAEKHOCTH U | 3HAHUM UX CTPYKTYPHI | SKOJOTHIECKIX MOCJIEICTBHA,
JIOJITOBEYHOCTH, 1 CBOMCTB. OCHOBHBIC THITBI HEOPTAaHUYCCKUX H
SKOHOMHMYHOCTH H OpraHNYeCKHUX MaTepuasoB
JKOJIOTHYECKMX  ITOCIEACTBHI pa3IMYHOTO HA3HAYCHHUS, B TOM
UX TPUMEHEHHS Ha OCHOBE qriclie HAHOMAaTEPHUaJoB
3HAHUA OCHOBHBIX  THIIOB VYMmers: MIPOBO/IUTH BEIOOD
HEOPTaHUYECKUX 51 MaTepuasoB IS 3aJaHHBIX YCIOBUN
OpTaHHYECKHUX MaTepuasoB SKCILIyaTaIlid ¢ YI€TOM TpeOOBaHHIA
Pa3IMYHOTO HA3HAYCHUS, B TOM HAOEKHOCTH H  JOJITOBEYHOCTH,
qrclie HAHOMAaTEPHUaoB SKOHOMHYHOCTH H DKOJOTHYECKHUX
MOCNEACTBUM MX TMPUMEHEHHUS Ha
OCHOBE 3HAHHUA OCHOBHBIX THIIOB
HEOPraHMYECKUX U OpPraHuYecKuX
MaTepHaJIoB Pa3TUIHOTO
Ha3HAYEHMUS, B TOM YHUCIIE
HAaHOMATEPHAJIOB
Brnagers: crocoOHOCTBIO TPOBOAMTH
BBIOOP MaTepHaoOB JUIS 3aJaHHBIX
YCIIOBUH OKCIUTyaTallid C y4eTOM
TpeboBaHMit HAIEKHOCTH u
IOJITOBEYHOCTH, JKOHOMHUYHOCTH H
SKOJIOTMYECKUX  IOCJIEACTBHI  HX




dDopmupyeMbIe H

HNuaukaTopsl

JMOCTHKEHU S
KOHTPOJIHpYeMble . ILiianupyembie pe3yJabTaThl
KOMIeTeH Ui
KOMIETEeHI[UH (ko1 1 o0y4eHUs
(Ko 1 HAUMEHOBAHUE)
HAaWMCHOBAHHE)

NPpUMCHCHHUA Ha OCHOBC 3HAHUA
OCHOBHBIX THUIIOB HCOPraHHYCCKHUX H
OpTraHU4YCCKUX MaTcpHaIOB
pas3sindyHOTrO Ha3HA4Y€HUSA, B TOM
YU CJIC HAHOMATCPHAJIOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun . DopMbI TEKYLIET0
Moayab . HauMeHoBaHue TeM 3aHATHH
(pasnen) yueOHO# (yaeGuoii paoTsi) Cemectp | O06bem, 4. Baauabl | UHTepakTuB, 4. | KOHTPOJIA (HAMMEHOBAHUE
padoTsbI OLICHOYHOI'0 CpecTBA)
Momynb 1. Jlexk. Iena u moctymHocTs MatepuaioB. Kiaccuduxanms 2 2 - 2 -
Martepua- MaTepuanoB. Kpucraminueckoe CTpoeHHE METAJIOB U
loBeieHNe cr1aBoB. JleeKThl KpUCTANITMIECKOTO CTPOCHUS
IIp. ITocTpoeHwe IOCKOCTeH 1 HAaTIpaBICHUN 2 2 - 2 Tector
KPHUCTAJUTNYECKOH PEeNIeTKH
IIp. BiusiHue 1eeKToB KpHCTANINYECKOTO CTPOCHUS Ha 2 2
CBONCTBA METAJUIMUECKUX MaTEPHANIOB.
Jlek. ®Da30BbIe IIPEBPAILCHHUS B TBEPIOM COCTOSHUH KaK 2 2 - Omnpoc
OCHOBBI TEPMHYECKOH 00pabOTKH METAIIIOB U CIIABOB.
Huarpammsr: Fe-C. Cramb. UyryH.
IIp. Pacuer nuarpamm cocrosiHus. CTpyKTypa CTajau 1 2 2 - TecTsl
YYTyHOB
Ip. Bunp! omxura, 3aKaiky, CTapeHHUs U OTITYCKa. 2 4 - 2 Tectsr
CrtpyKTypa U cBOICTBA.
Mopymnsb 2. Jlexk. YriepoaucTsie U IETHPOBaHHBIE KOHCTPYKITMOHHBIE 2 2 - TecTsl
CoBpeMeHHbIE MaTepuaisl. CTaau ¢ 0coObIMH CBOWCTBAMHU
151 (>xapocToiikue, KaporpoyYHble U T.A4.). YyryHBI.
nepcrnekTuBHeIe | [1p. Knaccugukarus u cBOHCTBa yTriIepOIUCTHIX U 2 2 - Omnpoc
MaTepHabl JIETUPOBAHHBIX CTaJICH.
IIp. Cramu ¢ 0cOOBIMH CBOMCTBAMH (KapOCTOHKHE, 2 2 - TecTsl
KapOIPOYHbIE, KOPPOZUOHHOCTOWKHNE, U3HOCOCTOMKHE
1 T.1.).
Jlek. WucTpymenTansHble ctany, L{BeTHsle cmassl. Ctanu n 2 2 - Omnpoc
CIUIaBBI ¢ OCOOBIMH (PM3HYECKUMH CBOHCTBAMH.
Hemerannmueckue MaTepHasibl.
IIp. Krnaccudukarus u cBOWCTBAa HHCTPYMEHTAIBHBIX 2 2 - TecTsl
cTajel M TBepIbIX CIUIaBaB.
IIp. CrpykTypa 1 CBONCTBA CIUIAaBOB HA OCHOBE L[BETHBIX 1 2 - Tectel
MetawioB. HemeTtauinueckue Marepuaibl.
Hroro: 26




5. Ob6pa3oBaTesIbHbIE TEXHOJIOTHH

[Ipu peanusanuu 1aHHOW TUCIUIIMHBI UCIIOJIB3YIOTCS CJIECIYIOLINE TEXHOJIOTUH:

TexHoMOTHS TPAIUIIMOHHOTO 00YUYEHUS — MpeIaraeT TPAIUIIMOHHYIO TTOCIEeI0BATeILHOCTh
M3y4EHHS HOBOT'O MaTepuaa.

NHdpopManmoHHbIE TEXHOJIOTHM — MpejaraloT HCIOJIb30BaHHE KOMITBIOTEpA BO BpeMs
MPOBEJICHUS 3aHATUM.

HNHTepakTHUBHBIE TEXHOJOTHH — MpEjIaraloT JUaIoroBoe OOy4YeHHEe, B XOJe KOTOpPOIo
OCYIIECTBIISICTCS B3aMMOJICHCTBHE MEXKIy CTYICHTOM | TMpernojaaBareieM, JTu00 Mexay
CTyJCHTaMH.

TexHOMOTUU JUCTAHIIMOHHOTO OOyUYEHHUS.

6. MeToguyeckue yKkasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI
7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYeMOii KOMIIETEH MU HaunmeHnoBanue
(WM ee 4yacTm) OLIEHOYHOI0 CPeJCTBA
2 [1K-3 Tecmosvie 3a0anus Ne
Bonpocul k sxzameny No 8-30

7.2. TUnOBBIE 3aIaHUS HJIV WHBbIE MATEPHAJIBI, HEOOXOAUMBIE JJIsl TEKYIIEro KOHTPOJIs
7.2.1. TecTsl

Tema «/ledeKTbl KPHUCTALTHYECKOI0 CTPOCHUD)
3ananue 1. MOXHO JM MUKpPOTPEUIMHBl M APYTru€ MUKPOHECIUIOIIHOCTH MeTajla OTHECTH K
nedexraM KpucTtauinueckoro crpoenns? K kakum?
A) na, K TOBEpXHOCTHBIM;
b) ner;
B) na, x nuHEHHBIM.
3ananue 2. Kakas pemierka 6onee miiotHo ynakoBaHa: ['LIK wiu I'TTY? [Touemy?
A) I'TLY, 1.x. B Hel O0JbIlIE AaTOMOB;
b) I'lIK, T.k. y He€ MeHbIlIe IepUO/] PEILIETKY;
B) mioTHOCTH yNakoBKM OJWHAKOBas, T.K. OHH HMMEIOT OJMHAKOBOE KOOPIMHAIMOHHOE
YHCIIO.
3ananue 3. Uem o0ycioBiieHa BBICOKAs AIEKTPOIPOBOJIHOCTh METAJIIOB?
A) HannuueM JeeKTOB KPUCTANTNYECKOTO CTPOCHHUS;
b) Hannuuem cBOGOIHBIX AJIEKTPOHOB;
B) kpucranianueckum cTpoeHHEM MeTalia.
3amanne 4. Kakue nedexTbl KpUCTAUIMUECKOTO CTPOSHHUS OKA3bIBAIOT BIHMSHUE HA MEXaHUYECKHE
CBOICTBa METaNIOB?
A) To4eUHbIE;
b) nuneiineie;
B) noBepxHOCTHBIE.
3aganue 5. MOXKHO JIM Ta30BbI€ MY3bIpU B METAJIJIE CYMTATh OTAEIBHON (a3oi?
A) na;
b) ner;
B) na, eciu oHM 3a110JTHEHBI KaKUM JIMOO ra3oM, a He IIPOCTO BO3yXOM.



Tema «Kpucranauszanus MeTaJIOB U CIJIABOB»
3ananue 1. C yeM cB3aHO MOSIBJICHUE BBITSHYTHIX ACHIPUTOB IIPU KpUCTAIIIU3aLUN?
A) c HepaBHOMEPHOCTBIO OXJIaXICHHUS CIUIaBa,
b) ¢ HanpaB€eHHBIM OTBOJOM TEILIA;
B) ¢ MenneHHBIM OXJIaKIEHUEM CILIaBa.
3anganue 2. /{715 yero UCNoab3y0T MOIUGHUIIMPOBAHNE CTATH?
A) s yCKOpeHusl Ipoliecca KpUCTauIn3alliig;
b) nng n3MeHeHus XUM. COCTaBa B Hy’)KHOM HaIlpaBJICHUY;
B) ans nomyueHus: MeJNKoro 3epHa.
3aganue 3. OT 4ero 3aBUCUT pa3Mep KPUTUUYECKOTO 3apo/Ibliia TBepaoil (asp?
A) OT THITa KPUCTAIUTMYECKON PEIIETKH;
b) ot cTrenenu nepeoxnaxaeHus;
B) ot Temneparypbl KpucTaIM3aIIH.
3ananue 4. YTo Npon30UIET, €CIIU KUIKUN CIIJIaB OXJIAXIATh C OYEHb BHICOKON CKOPOCTHIO?
A) oH OBICTPO MpEeBpaATUTCS B TBEPAbIN pacTBOp 6€3 00pa3oBaHUs ICHIPUTHON JTUKBALINU;
b) on nepeiiner B TBep0€ cOCTOSTHUE 0€3 KPUCTATUTM3ALINM;
B) on GbicTpO mpeBpaTUTCS B TBEP/BIA PACTBOP C OYEHb CUIILHOW ACHIPUTHOMN JIMKBAIHEH.
3ananue 5. OT yero BO3HUKAET JACHIPUTHASI JIUKBALIUSA?
A) OT OBICTPOTO OXJIAXKACHHUS CIIJIaBa;
b) or HepaBHOMEPHOIO OXJIAXK/IEHUS CIIABA;
B) ot pa3Hnoii TeMneparypsbl miIaBjIeHUs KOMIIOHEHTOB.

Tema «/ImarpaMMsbl COCTOSIHUSI CIIJIABOB OMHAPHBIX CHCTEM))
3ananue 1. Yto o01iero Mexx1y 3BTEeKTUYECKUM U NEPUTEKTUUECKUM MpEeBpaIeHUusIMU ?

A) OHM ITPOTEKAIOT MPH MTOCTOSIHHOM TeMIepaType;

b) B 00oux citydasix o0pa3yroTcsi reTepOreHHbIE CTPYKTYPBI;

B) nBe ¢a3br 00pa3yrorcsi 0JHOBPEMEHHO.
3ananue 2. OOpa3yeTcs 1M JEeHAPUTHAS JIMKBALUS B MPOLECCE NMEPUTEKTUUECKOIO MPEeBPALLECHUS?
[Touemy?

A) HeT, T.K. KpUCTaJUIM3UPYIOTCS 2 TBEpble (ha3bl;

b) na, xpucramnmszanus crulaBa BCEr/ia COINPOBOXKIAeTCs OOpa3oBaHUEM JEHIPUTHOU

JINKBAITAEH;

B) Her, T.k. nepuTeKTUYECKOE MPEBPALLIEHUE TPOUCXOUT IIPU MOCTOSHHON TemIeparype
3amanue 3. Kakue ycnoBus HEOOXOAMMBI Ui 00pa3oBaHHsS OECKOHEYHOTO psijia TBEPIbIX
pacTBOpoB?

A) Xopo1110 nepeMeInBarh CIijiaB B MPOLECCE OXIIAKICHUS;

B) uTo6BI THI pemeTKH ObLT OAMHAKOB Y 000MX KOMIIOHEHTOB;

B) 4T00BI KOMIOHEHTHI UMENH OJIM3KHE pa3Mepbl aTOMHBIX PAUyCOB;
3ananue 4. Kakue cruiaBsl OTINYAIOTCS BBICOKOW TPOYHOCTHIO?

A) ogHo(dasHbIE;

b) 2* dpa3usle;

B) crimaBbI ¢ 9BTEKTHUKOM.
3ananue 5. B ueM npenuMymiecTBo ABTEKTUYECKUX CILIABOB?

A) OHU OTIMYAIOTCS XOPOILIUMHU JINTEHHBIMU CBOMCTBaMH;

b) BbICOKO} MIACTUYHOCTHIO;

B) otcyTcTBHEM NE€HAPUTHON JTUKBALIUU.

Tema «/Ilmarpamma :kese30-yriaepoa»
3aganne 1. OTnmyaercss 1M BBICOKOTEMIIEPATYpHBIM O-(eppUT OT HU3KOTEMIEpPaTypHOTO (.-
dbeppura? Ecnu ga, To uem?
A) He OTIIMYAETCS HUYEM;



b) ornuuaercs coaepikaHueM yrieposa;
B) otnuuaercs TUIIOM pelIeTKH.

3amanne 2. Korna B critaBe Fe-C npu oxnakaeHun npeanoututenbHee odpasyercs FesC, a korma
rpa¢put?
A) FesC - nmpu MeJIeHHOM OXJIXKECHUH, a TpaduT - IPH OBICTPOM;
B) rpadur - npu MmeaneHHom oxnaxaeHuu, a FesC - npu 6sicTpom;
B) sro 3aBucHT OT coiepxaHHs yriepoja B JKHIKOM CIUIaBe, a HE OT CKOPOCTH
OXJIKICHUSL.
3ananue 3. MeHsieTcsl M XMM. COCTaB KUIKOTO cruiaBa Fe-C mpu oxiakIeHuH ero 10 Havania
kpuctamzanuun? Kak?
A) na, yBenuuuBaercs koandecTBo C;
b) uer;
B) npoucxoaut nepepacnpenenenue C, 6e3 N3MEHEHUS €ro KOJIUYeCTBa.

3ananne 4. Moxno nu o muarpamme Fe-C ompenenuth xonmuuectBo C B deppure, a Takxke
Kom4uecTBO (peppurta B ctanmm?

A) Her;

B) na, HO TosBKO KONMUecTBO C B eppuTeE;

B) na, HO TOJIBKO KOJTMYECTBO (eppHUTa B CTAIIH.

3ananue 5. [louemy ¢ yBennuenuem konnyectBa C B craiu €€ TBEPAOCTh yYBEIUUMBAETCA?
A) yBenmuuBaetcs konmaecTBo FesC B cTpykrype;
b) yBenuumnBaeTcs miI0THOCTh CTANH;
B) cam nementur (FesC) cranoButcs 0oJiee MCKaKEHHBIM.

Tema «¥YriepoaucTbie ¥ J1eripOBaHHbIE CTATH»
3ananue 1. Kakue ctanu Ha3bIBaIOT yIJIepOIUCTBIMU?
A) cTanu ¢ OOJIBIIUM COJEP>)KaHUEM YTIIEPO/Ia;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETUPYIOIINE AJIEMEHTHI,
B) ctanu, B KOTOPBIX OTCYTCTBYIOT IIPUMECH.

3aganue 2. OT 4ero 3aBUCUT KAa4eCTBO cTajn?
A) OT HAIUYUS JIETUPYIOIINX AJIIEMEHTOB;
B) oT conepxanus yriepona;
B) oT cioco6a BBITUTaBKH.

3ananue 3. J{ns yero mpoBOAAT JIETMPOBaHUE CTane?

A) 175 TOBBIIIEHUSI MEXaHUYECKUX CBOMCTB;

B) 115 noBeIIeHNs KayecTBa CTaNM;

B) nns npunanus ocoO6bIX CBOUCTB (TETIIOCTONKOCTH, KOPPO3UOHHON CTOMKOCTH U T.J.).
3ananue 4. Kakue mpuMecH B CTaJIM CYUTAIOT BPEAHBIMU?

A) Bce;

B) Bce mpumMecu HeMeTaNIOB;

B) Tombko P u S.
3ananue 5. Ilo kakoMy NPUHLKITY CTAIM JENAT HA KOHCTPYKIIMOHHBIE U HHCTPYMEHTAJIbHbIE?

A) TIO KOJIMYECTBY YIJIepOa;

b) no naznauenuio;

B) 1o koinuecTBy JErUpyOMUX 3IEMEHTOB.

Tema «Uyrynon»
3ananue 1. YeMm oTiaMyaroTCs YyryHbl OT CTanu?



A) KOJINYECTBOM YTJIEPOAA;
B) ctpykrypoii;
B) cnoco6oM nonyueHusl.
3aganue 2. Kakue UMEI0TCS MPEMMYIIECTBa YYT'YHOB, [0 CPABHEHUIO CO CTATIAMU?
A) oHu OoJiee IenieBhIe;
b) onu 6osee npoyHbIe;
B) orm 0051a12F0T Ty4IITUME TUTCHHBIMU CBOMCTBAMHU.
3aganue 3. OT yero 3aBUCUT MIPOYHOCTh UyryHa?
A) ot popmel rpaduTa;
b) ot xonmmuecTBa rpadura;
B) ot MeTamnueckoil OCHOBBI.
3amanue 4. [Touemy Oenplii YyTyH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?
A) OH OYEHB JOPOTOMH;
b) on HeocTaTOYHO TBEPABIN;
B) on HE0CTaTOYHO MIIACTUYHBIM.
3ananue 5. Kakoil yyryH nonyduTcs rnocie oTxura 6eaoro ayyryHa?
A) cepblif;
b) xoBkwif;
B) BbICOKOITPOYHBIH.

Tema «Tepmuueckasi 00padoTKa cTagan»
3ananue 1. J[ns Kakux MaTepuanoB MPOBOASIT TOMOT€HU3AIIMOHHBIN OTKUT?
A) ISl YUCTHIX METAJLJIOB.
b) nist omHOMa3HBIX CIUTABOB.
B) 11 MHOTO(a3HBIX CILIABOB.
3amanme 2. Jlng KakuMX MaTepuajJoB BO3MOXKHO IMIPOBEJEHHE 3aKalkh 0e3 MOIUMOPGHBIX
IpeBpalieHuit?
A) 175 9UCTHIX METAIJIOB.
b) nns onHO(a3HbIX CIUIaBOB.
B) ans MHOTO(a3HBIX CIIaBOB.
3amanue 3. MOXHO JIM OJTYyYUTh CApOUT OTITYCKa, TPOBOIA OTIYyCK Tipu 350-450°7
A) Her;
b) na, ecnu mpoBOAUTH €0 OUYEHB JJIUTEIBHOE BPEMSI,;
B) na, HO TONBKO /IS YTAEPOAUCTHIX CTANICH.
3ananue 4. [louemy ¢ yBeIMueHUEM CKOPOCTH OXJIaXKIEHUS TBEPIOCTH CTAIM BO3pacTaeT?
A) yBenTU4MBaeTCs JUCTIEPCHOCTD CTPYKTYPhI
b) yBenuuuBaeTcs 3aKanoqHoe Hanps>KeHUe
B) noBsImaeTcs MI0THOCTh MeTaIa
3aganue 5. [IpoBOAAT MU PEKPUCTALTA3ANUOHHBIA OTKHUT JJIS1 YUCTHIX METAJLIOB?
A) Ha.
b) Her.
B) /la, HO TOJIBKO NOJUKPUCTAIIIOB.

Tema «TepmoMexaHnuyeckasi H XHMHKO-TepMUUecKasi 00padoTkay

3ananue 1. [louemy TMO He HaxoIUT MIMPOKOrO MPUMEHEHHUS MpH 00paboTKe JeTaneil CloKHOI
dopmbI?

A) OHa UCHOB3YETCsI TOJNBKO JUISl HHCTPYMEHTAJIbHBIX CTaJel;

b) ona GnaronpusTCTBYET 3apOXKICHHUIO TPELIUH Y KOHIIEHTPATOB HAIPSKEHMUS;

B) 3arpyanena miractuueckas aegopManusi aetanei CIoKHON GOpMBL.
3ananue 2. Boamoxno i nposeaenue TMO B manoyrnepoauctoix cranei (C<0,2%)?

A) HerT, T.K. 3aKaJIKy Ha MAapTEHCUT I0CJIe MIACTUYECKON AedopMaIiy MPOBOIAT TOIBKO

JUISL CpeIHEe- U BBICOKOYTJIEPOIUCTHIX CTaJIeH;



b) Bo3moxHO, HO 3¢ dekTa He OyneT;
B) Bo3mokHO, 1 mupoko ucnoiib3yercs TMO 1u1st TakuxX CTaJIeH.

3amanwue 3. Kakyro TO BbI BBIOCpHUTE 1151 JeTANICH, paOOTAIOIMIMX BO BJIAKHOM KiIMaTe?
A) IOBEpXHOCTHAs 3aKAJIKa;
b) nemenranus;
B) xpomupoBanue.
3amanne 4. Kakoii Bug XTO Bel mpenmnodrere i oOpaOOTKH HAIPaBISIOMIMX HUTOK TKAIKUX
CTaHKOB?
A) 1IeMeHTaIuIo;
b) azoTupoBanue;
B) 6opupoBanue.
3ananue 5. [IpoBoasT nu ieMeHTanuIo ctainu 45 nociie 3akainku e€ Ha MapTeHcuT? [louemy?
A) ma, T.K. 1ocJjie IeMEHTAIMU MPOBOJAAT 3aKaNlKy, U Mpeablayiias o0padoTka HE UTpaeT
pouu;
b) Her, T.K. mocie 3aKaiKy IEMEHTAILUIO HE MPOBOJIAT;
B) na, T.x. B mpoliecce eMEeHTaIluy MapTEHCUT paciaa&Tcs.

Tema «MHCTpYMEHTANbHBIE CTAJIN»
3ananue 1. Jlo kakux t® Mory paboraTh HETEIJIOCTOMKIE HHCTPYMEHTAJIbHbIE CTaIN?
A) o 150-200° C;
b) o 200-300° C;
B) no 300-400° C.
3ananue 2. Yto obecneunBaeT NOIyTEMIIOCTONKOCTh HHCTPYMEHTAIBHBIX CTanen?
A) Biaensomyecs npu otnycke kapoosl Cr;
b) nerupoBannsiii FesC;
B) nerupoBannslii peppur.

3amanne 3. B xakom ciiydae TemmepaTrypa OTHycKa (CTapeHHs) TETUIOCTOMKUX CTajeil BBIIIE: TpU
KapOMIHOM YIPOYHEHUU WJIM UHTEPMETAJUIUTHOM YIIPOUHEHUN?
A) npu kapOuIHOM;
b) npu nnTEepMeTaIIIUIHOM;
B) ogunakoBeie.
3ananue 4. J[ns 4ero mpoBOAST MHOTOKPATHBINA OTITYCK OBICTPOPEKYIIUX CcTaIei?
A) g nonmy4yeHus 6ojiee MEITKUX KapOUIOB;
b) ans nonmyuenus 6o01ee OAHOPOJHOTO pacmpeeNeHus: KapOou10B;
B) 151t moBeIIeHUS MIIACTUYHOCTH CTaJIeH.
3ananue 5. Kakue cranu Bel BeiOepeTe 111 U3rOTOBICHUS PYUYHBIX METYUKOB?
A) P12, P6MS;
b) V11A, YV12A;
B) P18, P12d2K8M3.

Tema «IIBeTHBIE CILIABBI»
3ananue 1. [loyeMy Maruuii u ero CIuiaBbl II0XO0 1ehOpMHUPYIOTCs?
A) y HUX MOBBILLIEHHAS TIOPUCTOCTH;
b) tun pemerku maruaus I'T1Y, KOTOpbI ©IMEET Malo CUCTEM CKOJIbKEHHUS;
B) onu nmetot 2* ha3Hyro CTpyKTYpy
3aganue 2. J{71st 4ero mpoBOIAT CTyIeHYaToe crapenue TuTeiHbx Al crmaBos?
A) 4TOOBI YMEHBIIUTH BHYTPEHHEE HANPSKEHUE MPU HaTrpeBe;
B) uTo0BI co31anock 0obIIIe IIEHTPOB BhIICICHUH;
B) uT0OBI COKpaTUTH BpeMs CTapCHHS.
3amanue 3. [Ipu kakom criocobe authst Al crimaBsl OyayT 001a7aTh HAMMEHBIIEH TTOPUCTOCTBIO.



A) pu TUTHE B TIecyaHble (POPMBI;

b) npu nuThEe B KOKUIIB;

B) nuThe 10 BBITUIABISIEMBIM MOJICIISIM.
Bananue 4. Kakue ¢assl o6pasyer Si ¢ Al B cunymunax?

A) TBep/iple pacTBOPBI BHEPEHUS,

B) TBepbie pacTBOPHI 3aMellIEHUS;

B) aBTekTuKy + KprcTayuibl Si.
Baganre 5. Uro obecneuuBaer xapornpouyHocTh cmiaBam Al-Cu (manpumep, AJI19, AJI33)?
[Touemy?

A) HanM4Kre OCHOBHOTO JIETUpYIoLIero 3nemeHTa — Cu;

b) no6asku Mn, Ti, Ni, Zr , T.x 00pa3yroTcsi MaJIOpacTBOPUMBIC HHTEPMETAILTHIHBIE (a3bl

(Al Cus, Al2Zr);
B) oTiMBKYM NPOXOAAT CTAaOMIM3UPYIOLTHE CTApEHHE.

Kpartkoe onucanue u perjiaMeHT BbITIOJTHEHHS
3 tecta no 10 BorpocoB — Bpems 45 MUH.

Kpurtepuu onenku:
- OLEHKA «OTIMYHO» BBICTABISETCS CTY/JCHTY, €CIIM CTYIEHT OTBETHJI ITPABUIILHO OoJiee YeM Ha
80 % BOIPOCOB;
- OLEHKA «XOPOILOY» BBICTABISAETCS CTY/ACHTY, €CIIH CTYACHT OTBETHII IPAaBUIBHO HE MEHEE YeM
Ha 60 % BOIpPOCOB;
- OLEHKA «yJIOBJIETBOPUTEIHHOY BBICTABIIACTCS CTYACHTY, €CII CTYJCHT OTBETUIJI IPABUIILHO HE
MeHee yeM Ha 40 % BOnpocos;
- OIICHKA «HEYJIOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT OTBETUJI IPABHIILHO
MeHee yeM Ha 40 % BOnpocos;

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTECTALMM MO WTOraM OCBOCHUSA
AUCHHUIIMHBI
7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 2

1 | OOmass xapakTepuCTHKa METAIIOB.  ATOMHO-KPHUCTAJUIMYECKOE CTPOCHHE METaIlIOB.
JleeKThl KpUCTAUTMYECKOTO CTPOEHUS; BIMSHUE UX HA CBOMCTBA METAJLIOB.

2 | Kpucrammmzanus metamioB. CHOHTaHHOE 00pa30BaHKe IEHTPOB KPUCTAJUIU3AINH. Y CTIOBHE
U IBIDKYINAs CHJIa KpUCTaJIM3aluu. ['eTeporeHHoe 00pa3oBaHre NEHTPOB KPUCTAIIN3AIUH.

3 | ®a3bl B METAUTMYECKUX CIIaBaxX. Buabl TBepAbIX pacTBOPOB. XHMHUYECKHE COCTUHEHMUS.
I'eTeporeHHsle CTPYKTYpHI.

4 | YcnoBusi KpUCTaUIM3aluM  crjiaBoB. Jlmarpammsbl — (pa3oBoro paBHoBecus. Kpusbie
OXJIaXIeHUs. DKCIIEpUMEHTaJIbHOE NocTpoeHue auarpammsl. [Ipasuiio ¢as.

5 | AuarpamMma COCTOSIHUSL CIUIaBOB, OOpa3yIOUIMX HEOTPAHWYEHHBIE TBEPJbIE PACTBOPHI.
HenaputHas nukBanuu. OmnpeneneHne XUMHUYECKOTO COCTaBa M OOBEMHOTO COJEPIKAHHS
KHUJIKOH M TBepaod ¢a3. JluarpamMMbl € 3BTEKTHKOM M MEPUTEKTUKOW. Jlmarpammbl
COCTOSIHUS CIJIABOB, 00Pa3yIONIUX XUMHUYECKHE COeTUHEHNUS.

6 | Mexanu3Msl (ha30BBIX NIPEBPAILEHHUI B TBEPIOM COCTOSHUU.
JluarpaMMBbl COCTOSIHHS CIUTAaBOB C YaCTHYHBIM PacIiaJioM TBEPJIOTO pacTBOpa M AMArpaMMbI
COCTOSIHUSI CIJIABOB, KOMIIOHEHTHI KOTOPBIX MCHBITHIBAIOT MOIUMOP(HBIE PEBPALICHHUSI.




OOmass XxapakTepuUCTHKa METauIoB.  ATOMHO-KPHUCTaNIMYECKOE CTPOEHUE METAJUIOB.
JledeKThl KPUCTATNYECKOTO CTPOCHUST; BIUSHUE UX HA CBOHCTBA METAJUIOB.

7 | Huarpamma cocrosiaus Fe-C. Kommnonentsl u ¢a3sl B cucreme Fe-C. Kputuueckue TOUKH.
Cranp n uyryn. Knaccuduxarysi, MUKpOCTPYKTYpa, IPUMEHEHHE.

8 | OcHOBHBIE CIOCOOBI YHOPOYHEHHUS METAIMYECKHX MaTepuaioB. WX mnpeumymiectBa u
HEJOCTaTKU.

9 | Knaccuduxanms u kpaTkas XapakTepUCTHKA OCHOBHBIX BUIOB TEPMHUYECKOI 00pabOTKH.

10 | Omxwur 1-ro. Pa3HOBHIHOCTH OTXKHTA.

11 | Omxwur 2-ro pona. Llenb u pexKuMbI OTKUTOB.

12 | 3akanka 6e3 mosmmMopdHOTo NpeBpamieHus. BriOop pe:kuMOB 3aKaJIKy.

13 | 3akanka ¢ monmuMopdHBIME TIpeBpameHusIMU. OCOOEHHOCTH MApTEHCUTHOTO NPEBPAIICHUS
B CTAJIAX. MUKPOCTPYKTYpa U CBOWCTBA MapTEHCHUTA.

14 | Ornyck cramu. llenn m Buibl oTiycka. VI3MeHEHHE CTPYKTYphl MU CBOWCTB CTalM IpU
OTITyCKE.

15 | Tepmomexanuueckas obpadorka (TMO). HTMO u BTMO. ®opMupoBanue CTpyKTypbl U
cBorictB TMO.

16 | Xumuko-tepmuueckas oopadorka (XTO). Buner XTO. Mexanu3m 00pa3oBaHHs U CTPOCHHE
YIPOYHEHHOTO CIIOSI.

17 | KoHCTpYKIIMOHHBIE YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTadd. BBICOKOIPOYHBIE CTalH,
PECCOPHO-TIPY)KHHHBIE, MIAPUKOMOAIIUIHIUKOBBIE M HW3HOCOCTOMKME cTaiu. Pexumsl
TEPMHYECKON 00pabOTKH, CBOMCTBA, 00JIACTh MPUMEHEHHUSI U MAPKHPOBKA.

18 | XKapocroiikue, KapompoudHble, KOPPO3SMOHHOCTONKHE M KPHUOTEHHBIE CTAIM M CIUIABBL
Knaccugukanus, cBoiicTBa, 00J1aCTH TPUMEHEHHUS U MAPKUPOBKA.

19 | Yyrynsl. Bugpl, cTpyKTypa v CBOWCTBA YyT'YHOB.

20 | UactpyMeHTanbHble YTIEPOAMCTHIE U JIETUPOBAHHBIE CTald. bBBICTpOpexyiiue crai.
TBepabie craBbl PexuMbl TepMuueckoil 00paOOTKH, CBOWCTBa, 00JACTh MPUMEHEHUS,
MapKHPOBKa.

21 | Cramm m criaBel C OCOOBIMH (PM3UYECKUMHU CBOWCTBAMH (MAarHUTHBIE, C BBICOKHM
3JIEKTPOCOIIPOTUBIIEHUEM U T.1.). OOnacTH NpUMeHEeHMsI, CBOMCTBAa M MapKUPOBKA.

22 | llBeTHBIE CIUIaBBI HAa OCHOBE THTaHA, aMOMHUHUS W Menu. Kiaccuukamms, CBOWCTBa,
CTPYKTYpa, MApKUPOBKa U 00s1acTu mpuMeHeHus. Tepmuyeckast 00paboTKa CIIaBOB.

23 | KoMno3uimoHHele MaTepualibl ¢ METAIMYECKOM ¥ HEeMETATMYECKOW MaTpHIeH.
Knaccuguxkanusi, MapkMpoBKa, CBOMCTBA M 00J1aCTH NPUMEHEHHSI.

24 | Hemeranmmuyeckne MaTepualibl (IUIACTMACCHI, PE3WHOBBIC, KIESAIIME MaTepHalibl U
repmetukn). CocraB, kilaccudukanus u cBoiictsa. O01acTH NPUMEHEHUS!.

25 | OCHOBHBIE IPOIIECCHI JTUTEHHOTO IPOM3BOJICTBA.

26 | OcHOBHBIEC IPHUEMBI 00Pa0OTKH METAJIOB JTABICHUEM.

27 | Cpapka u nmaiika. Bunsl cBapku.

28 | O6paboTka MeTaiioB pe3anneM. CTaHKH U HHCTPYMEHT.

29 | ABTOMaTH3MPOBAHHBIE METAJUIOPEKYIIME CTAHKH. POOOTHI 1 MAaHUITYJISITOPHI.

30 | DekTpodU3NIECKUE U IICKTPOXUMHUECKHE CITIOCOOBI 00pabOTKH MaTepHaIOB.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
3 DK3aMeH, YCTHO [IpaBunbHBIE  OTBET Ha  OWIeT,
«OTJIUYHO» BKJIIOYAKOLMKA 2 Bompoca MU
MapKUPOBKY CTaIU WX CIUIaBa
Hanuume HEKOTOPBIX HETOYHOCTEW B
«XOPOIIO» OTBETE Ha  BOMNPOC  WIU B

pacimr@poBKe CTau WIH CIUIaBa

«YHAOBJICTBOPUTCIIBHO»

Hamnume neToyHOCTEM B OTBETE Ha
BOMPOC, TPEOYIOMIMUX CYIIECTBEHHBIX
YTOYHCHHA WM B pPacmIupoBKe
CTaJIv MJIM CIlJIaBa

«HCYHOBJICTBOPUTCIILHO»

OTtcyTcTBUE 3HaHUI IO BOIIPOCY U IO
pacunpoBKe CTaU WIN CIUIaBa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuMK, ydyeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
> IBC
1 | AM. Apnackun, A.H. | Marepuanosenenue U TEXHOJIOTHUS VY4aeOHuK 2025 3BC
KpacHoBckuii META/UIMYECKUX,  HEMETAUIMYECKHX  H "ZNANIUM.
KOMITO3UIITMOHHBIX MaTEPUAIIOB COM"

8.2. J/lomosiHMTEIbHAS JIUTEPATYypPa

Tun (yueOHHUK,

KoanuyecTtBO B

y4eOHOe nocodmue, HAY4HOI
Ne
u/n ABTOpBI, COCTABUTEIH 3arsnaBue (3aroJ10BOK) y4eOHO-MeTOoAHYeCKOoe I'on u3nanmns ondanorexe /
nocooue, NPaKTUKYM, HaumenoBanue
ap.) IbC
1 | IO.II. Comuues, E. MW. | Cneuunanbusie MaTepHuabl B YueOHuk 2024 9BC
IIpsxun, B.IO. ITupaiinen MaIlIMHOCTPOEHUHU "Jlanp"
2 | O.A. Macanckuit MarepuanoseeHue U TEXHOJIOTUH YuebHoe nocobue 2019 3BC
KOHCTPYKIMOHHBIX MAaT€pHUAJIOB "ZNANIUM.
COM"
3 |TIL ®deTHcoB, ®.A. | MarepuanoBeeHue u TEXHOJIOT s VY4eOHuk 2023 3bC
apudynnun MaTEepUaJIOB "ZNANIUM.
CoM"
4 | BII. Jmutpenko, H.B. | MaTtepuanoBeneHue B MAIIHHOCTPOCHUN Y4ebHOe mocodue 2024 3BC
Manyiinosa "ZNANIUM.
COM"
5 | A.B. [loznHsakoB MartepuanoBenenue. (a3oBble gHarpamMMbl YyebHoe mocobue 2016 OBbC "Jlanp"




n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK,
yueOHoe nocodue,
yueOHO-MeTOoauYecKoe
nocodue, NPaAKTUKYM,

ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

ABYXKOMITIOHCHTHBIX CUCTEM




8.3. Ilepeuenb npodeccHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

e «BeCTHHK MarHMUTOrOPCKOTO TOCYAapPCTBEHHOTO TEXHHUYECKOrO YHHBepcuTera um. I ..
Hocosay, http://vestnik.magtu.ru

e «Becranuk CaMapcKoOro TOCYIApCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEeXHHYECKHE HayKuy, http://science.samgtu.ru/node/31

o JIuteé u Metayprus» http://lim.bntu.by

e «Texnomorus meramios» http://www.nait.ru

o «IlepcrekTuBHBIE MaTepHuaabl» hitp://wWww.j-pm.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

PexBu3uTHI 1OTOBOpa

Ne i/ HaumenoBanue I1O .
(mata, HOMep, CPOK AEeHCTBHUA)

1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUSA — OECCPOUHO;

KoHTpakT Ne 1653 ot 14.12.2018,
CPOK JCHCTBHSI — OECCPOYHO

2 OfficeStd 2019 RUS OLP NL Acdmc Ne 1653 ot 14.12.2018,
CPOK JIEUCTBHS - 0ECCPOUYHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM I OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS

N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pPY/A0BAHMA

KomnbrotepHslil kinacc. YueOnas ayauropust | CToiasl y4eHHYECKHE JBYXMECTHBIE
JUIS  TPOBEINECHUS 3aHATHM JIEKIMOHHOTO | CTOJIbl YYEHUYECKE, CTOJI KOMIbIOTEPHBIH,
Tuna. YueOHas ayauTopus A NMpoBedeHMs | cTon mpenogasarenbckui, I[IK ,nocka
3aHATUA CEMMHApCKOTO TuMa. Y4yeOHas | TPEXCEeKUMOHHAas ayduTOpHas (MesoBas),
ayaMTOpus JUISL TPOBENEHHUsS JTa0OpaTOpHBIX | CTyJd  NPENoJaBaTelIbCKUM,  MPOEKTOP
pabot. YueOHas aynuTopus A KypCOBOTO | MYJIbTUMEIMWHBIN ,9KpaH JUIsl MPOEKTOpa,
1 | npoektupoBanus (BBINOJHEHUS KYPCOBBIX | TymOa BBIKAaTHas

pabor). VYyeOHnas ayIuTOpus TUISE
IIPOBEJIEHUS TPYIIIOBBIX U UHIUBUIYaTbHBIX
KOHCyJbTallMii YueOHas ayautopust JUIst
IIPOBEJICHUS 3aHATHI TEKYLEro KOHTPOJI U
MIPOMEKYTOUYHON aTTECTALUU.

E-214

VYyeOnass ayautopust g npoBefeHus | CTONbI  yYeHUYECKHE JIByXMECTHbIE

1a00paTOPHBIX PadOT. CTYNbsl YUYEHUUYECKHE , JOCKa ayAUTOpHAas
5 VYyeOnast ayautopust Uid  TOpoBeAeHHs | (MenoBas), mkapel  JUIST  y4eOHBIX

3aHATUN CEMUHAPCKOIO THIA. nocooui, CTOJIBI nabopaTopHbIe,

VYyeOnass  ayauTopusi  Ais  KypCOBOTO | MUKPOCKOIl ~MeTayuiorpaduyeckuii, IuT
IIPOEKTUPOBAHMsI  (BBIIOJIHEHMS] KYPCOBBIX | CHJIOBOM



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
pabor).
VYyeOHass  ayautopuss i IPOBEACHUS
IPYMIIOBBIX u WHIUBUAYAIbHBIX
KOHCYJIbTALIUH.
VYyeOnass ayautopust i HPOBEACHUS
3aHATUN TEKYIIETO  KOHTPOIA U
POMEKyTOUHOM aTTecTanuu. E-105
[Tomemenue st camocTosATenbHOU paboThl | CTOIbI YYEHHUYECKHUE, CTYJIbsA
3 oOyuatomuxcs [-401 yuenndeckue, [IK ¢ BbIxomom B ceTb
WNHTepuer
[Tomemienue st caMoCTOATENbHOM paboThl | CTONBI-MApThl  IBYXMECTHBIE,  CTYIbS,
obyuaromuxcs J[-409 CTO NPEeroIaBaTeIbCKUii-, CTyI
MpenoaaBaTeNbCKU, nepeBrKHAs
4

JIOCKa, 9KpaH, IIpOLEeccop, MPOSKTOp,
KOMITBIOTEPHBIE CTOJIbI, KOMIIBIOTEPBI LIS
CTYACHTOB C BBIXOAOM B CCTb MHTCPHCT,
KOMIIBIOTEP MPETOIaBaTElIs.
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