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1. HEJIN U BAJJAYN JTUCIHUATIJINHBI

1.1. Heau IWCHUIIHHBI NpenojiaBaHue B  JIOTHYECKOM U
CUCTEMATU3UPOBAHHOM TMOPSAKE TMPEACTaBICHUM W TMOHATUA O CTPOCHUH,
CBOMCTBaX M 00JacTM TNPUMEHEHHUS METAUIMYECKUX U HEMETALTUYECKUX
MaTepuaioB, KakK KOHCTPYKIIMOHHBIX, TaK M CHEUUAIBHOTO Ha3HAYCHUS;
dbopmupoBaHre MOHMMAaHUS (U3UYECKOM CYHIHOCTH SIBICHUM, MPOUCXOASIIMX B
MaTepuaiax IMpUd BO3JCUCTBUM HA HUX Pa3IUYHbIX (HAKTOPOB; H3JIOKEHUE
MIPUHITUTIOB TIPOTHO3UPOBAHUSI M PETYJTUPOBAHUS CTPYKTYPHI C IETBIO JOCTHKCHHUSI
OCHOBHBIX 3KCIUTyaTallMOHHBIX CBOMCTB MaTEPHAJIOB.

1.2. 3apaun ocBOeHMs] TMCUMIUIMHBI. BJIaJCHUEC 3HAHUSMU O CTPOCHUU
METAUIMYECKNX W HEMETAUIMYECKUX MaTepHalioB, WX Kiaccupukaimen,
MAapKHUPOBKOM U CBOMCTBaMHU;

HAy4YHUTh aHATM3UPOBATH (Ha30BBIC JTUATPAMMBI PA3TMYHBIX CHUCTEM W Ha MX
OCHOBE IMOHUMATh CTPYKTYPHI CTaJIeH, YyT'YHOB U CIIJIaBOB I[BETHBIX METAJIJIOB,

HAyYWUTh YCTAHABJIMBATH CBSI3b MEXKIY MEXaHUYECKUMHU, (PU3NMUYECKUMH,
HKCIUTyaTallMOHHBIMU CBOMCTBAMHU METAITMYECKUX MAaTEPUAIOB U UX CTPYKTYpOH,
COCTAaBOM U CIIOCOOOM TEPMHUYECKON 00padOTKY;

OoOy4HTh MPAKTUKE BHISIBIICHUS U aHATIN3a CTPYKTYP.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucrummaa «MaTtepuanioBeeHne» OTHOCUTCS K JHCIHIUIMHAM 0a30BOM
yactu 6;10ka b1 yuebHoro miana.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
o ANCHUITVIMHE

[Iponecc wn3ydeHMs AUCUUILIMHBI «MaTepuaaoBeqeHNe» HAIpPaBICH Ha
dbopMHpOBaHUE CIAEAYIOMNUX KOMIIETECHITUN:

OIIK-4 - roTOBHOCTBIO COYETATh TEOPUIO M TMPAKTHKY JJS PEIICHUS
VHXECHEPHBIX 33/1a4

OIIK-6 - ctocoOHOCTHIO UCTIOIB30BATh HOPMATHUBHBIE MPABOBHIE IOKYMEHTHI
B CBOCH MPO(EeCCHOHATILHOMN ACSITEIBHOCTH

Pe3yabTaTrhl 00y4eHus, XapaKkTepUu3youe

Komnerenuus
c¢popMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-4 3HATH OCHOBHBbIE TIPYNINbl M KJIACChl COBPEMEHHBIX
MaTepuajoB, UX CBOMCTBA M 00JIACTH NPUMEHEHUS;
METO/bI YIIPOYHEHUS CTAJIEU U CILUIABOB

yMeThb TIPOBOJUTH MeTaIOrpadUueCcKuii aHaIu3 CTajeH,
YyT'YHOB, [IBETHBIX METAJJIOB U CIUIABOB; aHAJIM3UPOBATH
¢dazoBble MpeBpaIieHus MPU HarpeBaHUU U OXJIAKICHUU
METAJIJIOB U CILJIABOB

BJIAJA€Th HaBBIKaMH OIIpCACIICHNA OCHOBHBIX
MEXaHHNYCCKUX CBOMCTB MaTCpPHaJIOB n aHalJiu3a




HAJC)KHOCTH U JIOJITOBEYHOCTH MaTepHayia B U3JEIUU TI0
JTaHHBIM €TO0 CTPYKTYpPhl U CBOWMCTB; OCHOBAMH METO/OB
UCCIICIOBAHMSI, aHAIM3a W MOJICIMPOBAHUS CBOWCTB
MaTepuaoB, (HU3MUECKUX W XUMHYECKHX TPOIIECCOB B
HUX, 00pabOTKHU ¥ MOJU(PUITUPOBAHUS MAaTEPUATIOB

OIIK-6

3HATb OCHOBBI pallMOHAJIbHOI'O BBI60pa Marcpuraia

YMEThL TIPUMCHATH OCHOBHBIC THIIBI COBPCMCHHBIX
MaTCpUuaJIOB IJI1 PCHICHUS ITPOU3BOACTBCHHBIX 3a1a4

BJIa/IeTh HABBIKAMH BBIOOpA MaTEpHUANIOB JJIsi 3aJJaHHBIX
YCIOBUM  JKCIUIyaTalldd C  y4eToM  TpeOoBaHUM
TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH,  IKOJIOTMYECKUX
MOCJICJICTBUM UX TPUMEHEHUS

4. OBPBEM JUCIUIIJIMHBI

O06miass TpyJIOEMKOCTh JUCHUIUIMHBI «MarepruanoBe/IeHUE» COCTaBIIsET

10 3ayeTHBIX €qUHUAIL.

Pacnpenenenuie TpyJ10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHast popma o0yueHust

Bunbl yue6HOM pabOThI

Bcero |  CemecTpsbl
4acoB 4 5

AyauTOpHbIE 3aHITHS (BCEro) 126 54 72

B TtoMm uucie:

Jlexknnn 36 18 18
[TpakTueckue 3auarus (113) 36 18 18
JlabopaTtopusie pabotsl (JIP) 54 18 36
CamocTosiTeibHas padoTa 198 126 72
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 36 - 36
Buabel npomMeKyTOUHOM aTTeCTAlMM - DK3aMEH, + + +

3Q4ET C OLIEHKOU

OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHUE YaChI
3ay4.e]l.

360 180 180
10 3) 3)

5. COAEPKAHUE JUCHOUITIJIMHBI (MOAYJISA)
5.1 Conep:xkanue pa3aesioB JUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

[Tpak JIab. Bcero,
Ne i/t HanmeHoBaHuE TEMBI ConepixaHue pasaena Jlexig p CPC
p p
3aH. 3aH. yac
BEJICHUE. OCHHE HadeHUE U 3aJa4d K .
1 (B C 3HaueHUe W 3aja ca
METAJIOB. UIIbI CBA3EH B KpucTajliax,
KpHCTaHHHBaHI/IH PUCTATIINYCCKOE CTPOCHUEC MECTAJIIIOB. 6 6 10 32 54
[apameTpsl  pemieTkM. MoHO- U
METAaJIJIOB U CIJIABOB.
OTUKPUCTATINYECKOE CTpPOEHHUE.




\HA30TPONMSL M HOJUMOP(H3M.
OYeYHbIe, JTMHEHHBIC, TTOBEPXHOCTHBIC
epexkTsl m uX cBoiicTBa. OCHOBHI
COpUH  KPHCTAUIM3AlMU.  SIBiicHUe
epeoxnaxaeHus. MoaupuuupoBaHue.
epMOIMHAMUYECKHE  OCHOBEI  H
MHETHKA KPUCTAJUIN3ALUH.

OCHOBBI TEOPHH CILIABOB

IloHsATHE TEpPMHHOB: CIUIAB, CUCTEMA,
KOMIIOHEeHT, (aza.  OOpa3oBanHne
TBEPIBIX PACTBOPOB BHEIPEHUS U
3aMelIeHusl. YnopsinodueHHbIE
TBEpJble  pacTBOpPHl U TBEpJbIE
pacTBOpbl BBIYMTAHUSA. XHUMHUYECKHE
COCIMHEHUS U IPOMEXKYTOUYHbIE (ha3bl.
Mexannyeckue  cmecu.  MeTtoasl
MOCTPOCHUS JAMarpaMM COCTOSIHUS
JIBOWHBIX cIDIaBOB. IlpaBmio as.
IIpaBuno OTpe3KoB.

10

32

54

XKenezoyrnepoauctoie
CIUTaBBI

OcCHOBHBIE XapaKTepUCTUKH
JKelnesa W yriuepona, ¢assl U
CTPYKTYPbl B JKEIE30yIJIEPOJUCTHIX
craBax.  Jlmarpamma  coOCTOSHHSA
JKEJIE30-1IEMEHTHT. Texanueckoe
JKEeNe30,  CTanb, OenbIif  YyryH.
IIpumecu B TEXHHYECKUX CILIABAX.
Knaccudukarus,

CBOMCTBaA u

MapKHpOBKa,
IpUMEHEHUE
YTIEPOIUCTHIX cTanei. Cepsle
yyryHsl. Kiaccudukanus dYyryHos.
MapkupoBKa U CBOMCTBa YyT'yHOB.

10

32

54

Tepmudeckass 00paboTka
METAJIOB H  CILIaBOB
(Teopus M TEXHOJIOTHS)

Teopust TepMuveckoil 00pabOTKH.
[IpeBpalieHns B CTAJIAX NPH Harpese.
[TpeobOpa3oBanue ayCTCHHTA B
M30TEPMUYECKUX YCIOBHAX U IpH
HETIPePBIBHOM OXJIAXKICHUH.
Kputndeckass  CKOpOCTb — 3aKalKH.
MapTeHCUTHOE TIpEeBpalieHue M ero
TJIaBHBIE 0COOEHHOCTH.
Knaccugukanus BUAOB TepMHUUIECKOMH
obpabotku cramu. Kraccudukarms
BUJIOB TEPMHYECKOW 00PaOOTKH CTaIN
" ee TEXHOJIOTHSL. Omxur,
HOpMaJIM3alysl U 3aKajKa CTalH, UX
pexumbl. [lepBoe, BTOpoe M TpeThe
HpeBpalicHue npH OTIIyCKe.
3aKainBaeMOCTh U NPOKAJIMBAEMOCTb

CcTaJiel.

34

54

KoHcTpykunonHble cTamu
u cmiaBel. Cramu u
CILIABBI C 0COOBIMHU
CBOMCTBaAMH

YraeponucTele  KOHCTPYKIIMOHHBIC
cramu. Jlermpyromue SJIEMEHTH B
KOHCTPYKIIMOHHBIX CTaJIsX.
IlemenTyemblie KOHCTPYKLIIHOHHBIE
CTaJIM U TEXHOJIOTHYECKUI PEXKUM UX
00paboTku.  Yiydimaemble — CTamu.

HuskonerupoBaHHbIE CTAIN.

34

54

HBGTHLIG METAJJIbI n

OCHOBBI TEOPHUH TEPMUYECKOI

34

54




CIIJIaBblL

00paboTkn (cTapenus) JIETKUX
CILTaBOB. Kiaccudukanms
AFOMUHHUEBBIX CILTaBOB.
B3aumoneiicteue ATIOMUHUS c
JIPYTEMU 3JieMeHTaMu. TepMudeckas
00paboTKa aTFOMHHHUEBBIX CILIABOB.
Knaccugukanuss MEIHBIX CIUIAaBOB U
X MapKUpoBKa. JIaTyHU u OpOH3HI.
CocraB, cBoiicTBa © CTpPYKTypa
MEIHBIX CILTaBOB, ux

06pa6aTLIBaeMOCTL 1 Ha3HA4YCHMUC.

Htoro

36

36

54

198

324

5.2 [lepeyeHb J1a60pPaTOPHBIX PadoT
1. CTpoeHnue u cBOMCTBA METAJLIOB
NucTpykTaxk 1o TexHuke 0e3onacHOCTU. CTPYKTYpHBIA aHAIU3 METAJJIOB U
CIIaBoB. TeXHHKA MPUTOTOBICHUS] MUKPOIUTU(OB.
2. KoauvyecTBeHHasi MeTajiorpadus
Omnpenenenue pa3Mepa 3epHa, KOJIMYECTBEHHOE COOTHOIIEHHE (a3.
3. Teopus cnjiaBoB
JluarpaMMBbl COCTOSIHUSI IBOMHBIX CUCTEM LIBETHBIX METAJJIOB
4. /ene30yriaepoaucTobie CIJaBbl

Jluarpamma COCTOSIHUSI CIUIaBOB CUCTEMBI JKEJIE€30-YIIIEPO/I.
MUKpPOCTPYKTypa yTrI€pOAUCTBIX CTANIEH U YYyTYHOB.

5. Tepmuueckasi 00padoTKa cTajiei 1 CIIaBOB
Orxur I pona. (PexpucTamin3aliMOHHBINA OTXKHUT).
Otxur II pona. Hopmanuzanus.

6.

noJTuMOP(GHOro npeBpaieHmns )

3akanka. Otnyck ctanu. (TO crutaBa ¢ HOIUMOP(PHBIM MPEBPALICHUEM ).
7. Tepmuueckasi 00padoTKa JUTEHHOT0 YyIryHA

Tepmuueckass o0padoTka JypajaOMHHA

(TO

ciiaBa

oe3

8. MuKpoaHaJIN3 XUMHKO-TEPMUYECKH 00PaGOTAHHBIX YIJIEPOAUCTHIX U

JIETHPOBAHHBIX CTAJIel

9. IlpoxasuBaeMocTh. 3aKaJINBAEMOCTh

10. AHaTM3 MUKPOCTPYKTYPbI HBETHBIX CILIABOB

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

B

N KOHTPOJIBHBIX PABOT
COOTBETCTBUM C  Yy4e€OHBIM  IUIAHOM

OCBOCHHC

AU CHHITIINHBI

MpeaycMaTpUBaeT BHITIOJHEHNE KYPCOBOM pabOTHI B 5 ceMecTpe i O9HON (HOPMBI

oOy4eHwUs.

[IpumepHas TeMaTuka KypcoBoW paboThl: «McciienoBaHne AuarpamMmel
COCTOSTHUS IBOMHOM cucTeMbl A-B. BI0OOp MaTtepuasia mo 3a1aHHbIM VCIOBUSIMY

3anauu, pemaeMble NPy BBITTOJIHEHUH KYpCOBOM pabOTHhI:

* HAYYUTh aHAIU3UPOBATh ()a30BbI€ U CTPYKTYPHBIE AUATPAMMBbI PA3TMYHbIX
CUCTEM U Ha UX OCHOBE ITIOHUMATh CTPYKTYPHhI CTAJIEW, YyT'YHOB U CIJIaBOB LIBETHBIX

METaJIOB;




* HAay4YHWTh YCTAaHABIWBATH CBS3b MEXKIY MEXaHHMUYECKUMH, (PHU3NIECKUMH,
AKCIUTYaTallMOHHBIMU CBOMCTBAMHM METAINIMYECKUX MATEPHAIIOB U UX CTPYKTYpPOU,
COCTaBOM U CIIOCOOOM TEpPMHUYECKONU 00pabOTKH;

* TMOJY4YUTh HABBIKM BbIOOpa MaTephalia JUIsl 3aJaHHBIX YCIOBUMN
AKCIUTYaTall U UCIIOJIb30BAHUS HOPMATUBHOM TOKYMEHTAIUU.

KypcoBas pabota Bkitouat B ce0si pacueTHO-TIOSICHUTENIbHYIO 3aITUCKY .

Kontponbnast pabora Nel mno temam: «Kpucramimdeckoe crpoeHue
MeTauIoBy», « CTpOEHUE peATbHBIX KPUCTAIIIIOBY.

TectupoBanue M KOHTpoibHas padora Ne2 mo Ttemam: «OCHOBBI TeOpUHU
CILJIAaBOBY, «JlMarpaMMbl COCTOSIHUSA IBOMHBIX CILJIABOBY.

TecTupoBanue u KOHTpoJbHAs padoTa Ne3 o Teme: « JlnarpamMma coCTOSTHUS
CIUTABOB CHCTEMBI KEJIE30 — YIIEPOI».

KonTponbnas padota Ne4 o teme: «Tepmuyeckas o0paboTKa cTaneii.

7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUS
IMPOMEXYTOYHOU ATTECTAIINA OBYYAIOIIINXCA
MO ANCIUIIVIMHE

7.1. Onucanue mokaszareJieil 1 KpUTepueB OLEHUBAHUS KOMIETEHIUM
HA Pa3JIMYHBbIX 3TANAaX UX GOPMHUPOBaAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

PesyabTaTel 00y4enus,

Komme- XapaKTepusyouue Kpurtepuu
TeHuHsI upgpM“pI:mayHH':m OHEHHBEHI/IH ATTecTOBaH He arrecroBan
KOMIICTCHIINH
OIIK-4 3HATh OCHOBHEIC| AKTHBHas paboTa Ha Brmonaenue pabor| HesbmmomneHne

TPyNIbl W KIIACCHI |IPAKTHYECKUX 3aHATHAX, B CPOK, paboT B CpoK,
COBPEMEHHBIX OTBEYAET HAa TEOPETUUECKHE HPEAYCMOTPEHHBIH | MIPEeTyCMOTPEHHBIN
MaTepua’sos, WX |BOIIPOCHI IPU 3aLIUTE B pabounx B pabounx
cBOMcTBA M 00JIacTH|KypcoBO# paboOTHI IIporpaMmax IIporpaMmax
MIPUMEHEHHUS; MEeTOJBI

YIOPOYHEHHUSl CTaJIeH U
CILIaBOB

yMeTb IIPOBOAUTH |Pemenne cranaapTHBIX Brmonnenne pador| Hesbimonxenue
MeTayutorpauyeckuii  |IpaKTUYeCKHX 3a1ad, B CPOK, paboT B CpoOK,
aHalu3 CTaJIe, [HanucaHue KypcoBoi paboThl | IPeayCMOTPEHHBIH | TPeayCMOTPEHHBIH
YYT'YHOB, LBETHBIX B pabouunx B paboumnx
METAJUIOB U CIIJIABOB; mporpaMmax IporpamMmax
aHAIU3UPOBATh

(a3oBbIe TpEBpaIICHUS

IpU  HAarpeBaHUU U

OXJIQXKJIEHUU METaJIJIOB

U CIUIaBOB

BJIaJleTh HaBBIKaMU | Pemenne mpukiragaeIx 3aqad B |Beimmonunerne pabor| Hessimonaenne
OIIPEEIICHUS KOHKPETHO! IIPEeIMETHOM B CPOK, paboT B CpoOK,
OCHOBHBIX 001acTH, BHITIOJIHEHHE TUVIAaHA | IPEAYCMOTPEHHBIH | IpeayCMOTpEHHBIH
MEXaHWYECKHX CBOMCTB|paboT 1o KypcoBol pabore B pabounx B pabounx
MaTepuajJoB U aHAJIN3a IIporpaMMax IIporpaMMax




HaJCXKHOCTH u

AOJI'OBEYHOCTHU
Marepuaia B H3ACIINHA
o JaHHBIM €ro

CTPYKTYpbl U CBOWCTB;
OCHOBaMH METOZOB
HCCIICIOBAHMS, aHAJIHM3a
u MOZCIUPOBAHUS
CBOWCTB  MarTepualioB,
(busHYecKux "
XMMHUYECKHX MTPOIECCOB
B HHX, OOpabOTKH u

MO (UIIMPOBaHUS
MaTepHaIoB
OIIK-6 3HATh OCHOBBI|AKTHBHAsl paboTa Ha Brimonnenue pador| HesrbimonHenue

palMOHAIBLHOTO BEIOOPA |MPAaKTHYECKUX 3aHATHIX, B CPOK, paboT B CpoK,

MaTepuana OTBEYAET HAa TEOPETHUECKHE MIPEYCMOTPEHHBIN | IPEyCMOTPEHHBIN
BOTIPOCEHI IIPH 3aIIATE B paboumx B paboumnx
KypCOBOH paboThI IporpaMMax IIporpamMmax

yMeThb MIPUMEHATH | Pelenne cTaHmIapTHBIX Brmonnenne pador| HespimonHenue

OCHOBHBIE THUIIBI |IPAKTUYECKUX 3a/]a4, B CPOK, paboT B CpoK,

COBpPEMEHHBIX HalMcaHue KypcoBoi paboThl | IPEyCMOTPEHHBIN | IPEXyCMOTPEHHBIN

MaTepHUaIoB JUIs B pabounx B paboumnx

pereHus IIporpamMmax IporpamMmax

IIPOU3BOJICTBEHHBIX

3a1a4y

BJIAJIETH HaBbIKaMu | Perienue npukinaaHbix 3a1a4 B | Beinonnenue pabor| HesbimonaneHue

BbIOOpa MaTepHaJIOB [KOHKPETHOU NPEAMETHOI B CPOK, paboT B CpoK,

JUISL 33/IaHHBIX YCJIOBHH |00JaCTH, BHITIOJIHEHUE IUIaHA | TPEAYCMOTPEHHBIH | IPeayCMOTPEHHBIH

SKCITyaTalliu ¢ y4eTOM [paboT 1o KypcoBoi pabore B pabounx B paboumnx

TpeGoBaHuit IIporpamMmax IporpamMmax

TEXHOJIOTUYHOCTH,

SKOHOMHYHOCTH,

JKOJIOTHYECKUX

HOCJIEACTBUN uX

IIPUMEHEHNUS

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTaThl MpPOMEKYTOYHOTO KOHTPOJISI 3HAHWM oOleHuBaroTcs B 4, 5
ceMecTpe 1l OUHON (GopMbl OOYUEHHS IO YETHIPEXOAIILHOM CUCTEME:

«OTIINYHOY;

«XOPOILIOY;
«YJIOBJIETBOPUTEIBHOY;
«HEYJIOBIIETBOPUTEIIHHO.

Pe3yabTaThl 00yueHus,

Komme- XapaKTepu3ylolue Kputepun
S— c q)gpwp’:) saynnlélm, ouelt)HuB:Hnﬂ OTan4yHo Xopomo Ynosu. Heynogi.
KOMIIETCHIIUH
OIIK-4 3HATH ocHoBHbIe|Tect Brinonnenue | Beimonnenue | Beinonnenue B tecre

IpyoInbsl ¥ KIACCHI tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
COBPEMEHHBIX 100% 90% 80% TIPaBHIIBHBIX
MaTepHUaoB, ux OTBETOB
CBOHCTBa M 00JaCTH
MIPUMEHEHNUS;

METOJbl YIPOUHEHUS
CTaJieil W CIUIaBOB,
¢bu3mIecKux u
XUMHYIECKHIX

MIPOIIECCOB B HHX,




00paboTKH u

MOIUGDUIMPOBAHUS
MaTepHaJIOB
yMeTb  MPOBOIUTH |Pemienue 3anayun IIponemonctp | [Iponemonctp | 3amauu He
MeTaurorpapUIecKu |CTaHOapTHRIX peIIeHs B HpOBaH HWpOBaH BEPHBII| perIeHsI
A aHanmM3 cTajei, |npakTH4ecKux TIOJIHOM BEPHBIN X0 | XOI peleHUs B
YyT'yHOB, IBETHBIX 33124 obBreme u pemeHus OOJBIIHCTBE
METaJUIOB H CIIABOB; IOy ICHBI BCEX, HO HE 3amadq
aHATM3UPOBATH BEpHEIC MOTTyYCH
(dazoBbIe OTBETHI BEPHBIA OTBET
MpeBpallieHus]  [pu BO BCEX
HarpeBaHuu u 3aagax
OXJIAKICHUU
METAJIJIOB U CIUIABOB)
BJIaJleTh HaBblkamMu |PemeHue 3anayun IIponemonctp | [Iponemonctp | 3amaun He
OnpeeNeHuUs MPUKIIATHBIX pEIIeHbI B HUPOBaH HUPOBAH BEPHBIN | pEIICHBI
OCHOBHBIX 3az1ad B TIOJIHOM BEPHBIN XOJ | XOJ pelIeHUs B
MEXaHUUYECKHUX KOHKpETHOU obbeme u penieHus OOJBIIMHCTBE
CBOWCTB MaTepHaOB [[IPeaIMETHOM MOy ICHBI BCEX, HO HE 3amadq
U aHaJ3a obiact BEpHEIC MONTyYCH
HAJICKHOCTH U OTBETHI BEPHEI OTBET
JOJATOBEYHOCTH BO BCEX
MaTepuaa B 3agagax
U3JIEITINH 110 TaHHBIM
€ro CTPYKTYpPHI U
CBOMCTB; OCHOBaMH
METOJIOB
HCCIIeI0OBaHUs,
aHalu3a u
MOJICITAPOBAHUS
CBOMCTB
MaTepHaloB,
¢$usmgecKux u
XAMHIYIECKHX
MIPOIIECCOB B HUX,
00paboTku U
MOUGHUITMPOBAHUS
MaTepHuagoB
OIIK-6 3HATh OCHOBBI Tect Brinonnenue | Beinonnenue | BrinonHenue B Tecte
palMoHaILHOTO tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
BbIOOpA MaTepuaa 100% 90% 80% MPaBUJIBHBIX
OTBETOB
yMeTb NIpUMeHATh  |Permenue 3anaumn IIponemonctp | [Iponemonctp | 3amaum He
OCHOBHBIE THIIbI CTaHAAaPTHBIX pElIeHbI B UpOBaH WUPOBaH BEPHBIN| pelIeHb!
COBPEMEHHBIX MPAaKTUIECKUX TTOJTHOM BEPHBIA X0 | X0 peIIeHUs B
MaTepHaIOB IS 3ama4 o0BeMe u pemeHus OOJNBIIMHCTBE
penreHus MOy YCHBI BCEX, HO HE 3amaq
MIPOU3BOJICTBECHHBIX BEPHEIC MOTyYCH
3aj1a4) OTBETHI BEPHEBI OTBET
BO BCEX
3aadax
BJIaJeTh HaBbIKaMK |Perenue 3amaun IIponemonctp | [Iponemonctp | 3amauu He
BBIOOpA MAaTEPHATIOB |IIPUKIIATHBIX pelIeHbI B HUPOBaH HWPOBAH BEPHBIN| pEIICHBI
JUTST 3aJTaHHBIX 3a/1a4 B TIOJTHOM BEPHBIN XOJ| | XOJ pelIeHHs B
YCJIOBUH KOHKPETHOM obbeme u peueHus OONBIIMHCTBE
IKCIITyaTalluy C MpeIMETHOM TTOJTyYEHBI BCEX, HO HE 3a/1a4
yderoM TpeboBaHm [06macTu BEpHbIE TIOJIy4EH
TEXHOJIOTUYHOCTH, OTBETHI BEpHBIN OTBET
SKOHOMHYHOCTH, BO BCEX
JKOJIOTHYECKHUX 3aa4ax

MOCHEACTBHI NX
MPUMEHEHU )




7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE
KOHTPOJIbHBbIE 3aJJaHUsI MJIM MHbIE MaTepHaJibl, HEOOXOAUMBbIE VISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMI JJIS1 IOATOTOBKH K TECTUPOBAHUIO

1. Yro Takoe MapTEHCUT B YTIIEPOJUCTOH cTamu?

A) TBepaplif pacTBOp BHEIPEHUs yriepoaa B oFe;

B) Tepaslit pactBop BHeApeHUs yriaepona B yFe;

C) IlepechliieHHbIN TBEpABIA PAaCTBOP BHEIPEHU yriieposa B alFe,;
D) IlepecrlieHHbII TBEpABIA PAaCTBOP BHEIPEHU yriiepona B yFe;
E) TBepaplii pacTBOp 3amenieHus yriaepoaa B oFe.

2. C xaKoH LeJTbI0 POBOJAT PEKPUCTALUTH3AIOHHBIH OTXXKUT?
A) BrlpaBHHBaHNE XUMHYECKOTO COCTaBa;

B) Ycerpanenue Haknena;

C) CHATHE BHYTPEHHUX HaNpPsIKECHHH;

D) N3menpuenue 3epHa;

E) Ycrpanenue ceTku BTOpHYHOTO IIEMEHTHTA.

3. Uto siBIIsieTCS OCHOBHOM TEXHOJIOTMYECKOM 0COOCHHOCTBIO OTKUra?
A) Temmepatypa Harpena,

B) Cxopocts Harpesa;

C) Bpemst BbLICPIKKH;

D) CxopocTh OXJTaKACHUS;

E) Bpewms Harpesa.

4. Yro sBIIsIETCA MPUUWHON Opaka 1o HeIOCTATOYHON TBEPIOCTH MPH HEMOIHOW 3aKaJIKe TOIBTEKTOMAHON cTanmn?
A) OxwciieHne o rpaHMIaM 3epeH;

B) O6pazoBanue ceTKH BTOPUYHOTO LIEMEHTHUTA;

C) YkpynHeHue 3epHa;

D) Hannuue u3bbiTouHOTO heppura;

E) [NoxyueHne CIMITKOM MEJKOTO 3epHa.

5. K xakoMy Ty ne)eKToB MOKHO OTHECTH I'a30BbIe PAaKOBHHBI B OTJIMBKAxX?
A) K ToueunsiM;

B) K nuneiinbiv;

C) K noBepXHOCTHBIM;

D) K 06beMHBIM;

E) K cMmemmanHbIM.

6. Kak B3anMozelcTBYIOT KpaeBhble TUCIOKAIMH OJHOTO 3HAKA, JIBIDKYIIUECS B OJHON IIIOCKOCTH CKOJIBKEHUS ?
A) [pursarusarores;

B) Otrankusatorcs;

C) BricTpanBatoTcs B BepTHKAJIbHBIE CTEHKH;

D) BricTpanBatoTcs B “IIaxMaTHOM MOPSIAKE;

E) BzaumHo TOpMO3STCA.

7. Kak u3mMeHsIeTCsl KOIMUeCTBO (peppHTa B JKEIE30YIIIEPOJUCTHIX CIUIABAX C YBEIHUSHUEM COJIepIKaHus yrieposa?
A) Pacrer;

B) Ymenbmaercs;

C) Io xpuBoOif ¢ MAaKCUMyMOM;

D) ITo kpuBoO#i ¢ MUHUMYMOM;

E) He 3aBucHT OT cofepikaHus yrieposa.

8. Kaxkoii TepMudeckoit 00paboTKe MOABEPraroTCs ACTATH MOCIe [IEMEHTAIN?
A) 3axasnke ¥ BBICOKOTEMIIEPATYPHOMY OTITYCKY;

B) 3akainke;

C) 3akaske 1 HU3KOTEMIIEPAaTypHOMY OTIIYCKY;

D) JomonauTenbHas TepMooOpadboTKa He TpedyeTcs;



E) Orxury.

9. Kakas tepmuueckas 00paboTKa MPUMEHSIETCSI 711 3a3BTEKTOUAHBIX CTaJIel mepe]| 3aKaikou?
A) Cheponnn3upyoumii OTKUT;

B) Hopmanu3zarus;

C) PexpucTamIn3aioHHBIH OT)KUT;

D) Oxur st CHATHS BHYTPEHHUX HANPSDKSHHH;

E) qud¢dy3nonnsIit oTxRHT

10. Crainp ObUTa HOABEPTHYTA YIYUIICHUIO. DTO 03HAYAET,4TO

A) Bblita mpoBeieHa AOMOIHUTENbHAS OYUCTKA 110 BPEHBIM IIPUMECSM;

B) BbUI0 BBINOIHEHO OJXACHUE U3 ayCTEHUTHOTO COCTOSIHHSA HAa CHOKOMHOM BO37yXe;
C) Bbut0 mpoBeaeHo MoAH(HIUPOBAHNUE;

D) Bruia npoBezieHa 3aKaika ¢ MOCICSAYIOIIHM BEICOKHM OTITYCKOM;

7.2.2 HpI/IMeprIﬁ NnmepeucHb 3az[aHni71 JJIA PCIICHUA CTAHAAPTHBIX 3a1a4
1. Yrto o6o3Hauaet OykBa ¢ B popmyie c=k-+1-?
A) Yucno BHeNIHUX (HAKTOPOB;
B) Yucno das;
C) Yucno creneneid cBOOOIBI;
D) Yucino KOMITIOHEHT;
E) KoHuenTpanuio 0CHOBHOH KOMIIOHEHTHI.

2. Yto obo3Havaet OykBa F B popmyne F=H-TS?
A) DHTpomnnio;

B) A6comoTHyr0 TEMIIepaTypy;

C) IonHyto 3HEPrHIO;

D) CroboaHy0 3HEPTHIO;

E) Cuny.

3. TIpu HarpeBe 10 KaKOi TeMIepaTyphl 3aKajka CTald He MMEeT CMbIcia?
A) Hwxe muanm A,

B) Boune uann A1 Ha 30-50 °C;

C) Brimre unun Az na 30-50 °C;

D) Bouue nunuu As Ha 100-150 °C;

E) Boue aunuu Acr Ha 30-50 °C.

4. CKOJIBKO aTOMOB NIPUXOAUTCS Ha 3NieMeHTapHYyo staeiiky OLIK pemerkn?
A)4;
B) 2;
Ol
D) 6;
E) 8.

5. Kak 3aBHCHT pa3Mep peKpUCTaUTM30BaHHOTO 3epHA OT CTENEHH NPeIBAPUTEIBHON NedopMaliii, IPEBHIMIAIONIEH Exp?
A) Pacrer;

B) Ymenbmaercs;

C) 3aBHCHMOCTD UMEET MAKCHMYM;

D) 3aBucumocTh UMEET MUHHMYM;

E) Pa3mep 3epHa He 3aBHCHUT OT CTENEHH IPeBAPUTEILHON fedopMarui.

6. Kakoe 13 NpuBEIEHHBIX TPEX(PA3HBIX PABHOBECHI OTHOCHTCS K MOHOTEKTHUECKOMY?
A) B1=Bzta;

B) y=a4p;

C) Btx=a;

D) xitxke=a;

E) sx1=x2tal;

7. Kak MeHsieTcs pa3Mep KpUTHIECKOTO 3apo/Iblliia C POCTOM CTEHEeHH MepeoXIaxIeHus?
A) Pacrer;

B) Ymenpmaercs;

C) OnuceIBaeTcst KPHBOH C MAKCHMYMOM;

D) OnuceiBaeTcst KpHBOH ¢ MUHIMYMOM;

E) He 3aBHCHUT OT CTENIEHH MEPEOXIIaKICHHS.

8. Kakas cocrapisomas cBo6oaHoi sHeprun AF = -AF06. + AFynp. + AFmoB. siBiseTcss omnpenessionieil npyu HepBUYHOM
KpHUCTaTU3AUK?
A) AFnos.;

B) AFymp.;



C) AF00. + AFymp.;
D) AFnos. + AFymp.;
E) AFo06.

9. Kakyro XxapakTepuCTUKY MaTEPHAIOB OIPEACISAIOT IPH  OJHOOCHOM PacTsSHKEHUH ?
A) KCU;

B) 3;

C)g;

D)HRB;

E) o100.

10. Kakoii 13 nerupyrommx 3JeMeHTOB OTHOCUTCS K (epputooOpazyrontum?
A)N;

B) Cr;

C) Ni;

D) Mn;

E) C.

7.2.3 llpumepHbIii NepedeHb 3aJaHUi AJ1s1 pellieHUus1 NPUKJIAAHBIX 327124

1. Kakyio cTpyKTypy UMeeT JO3BTEKTHYESCKUI OebIid ayryH?
A) ad+;

B) a®+II;

C) I+,

D) IT+JT+1y;

E) JI+1II.

2. Kakas cTpykTypa nmojydaercs IpH OXJIKICHHU YIIIEPOIUCTOM cTanu B Maciie?
A) Iepaur;

B) CopOur;

C) Tpoocrur;

D) betinur;

E) Maprencur.

3. KakoBo cOOTHOIICHHUE JINHEITHBIX ITApaMeTPOB KyOU4ecKoi permeTkn?
A) a=b=C;
B) azb=c;
C) a=b=c;
D) a>b>c;
E) a<b<c.

4. Kaxoii n3 nepeyrciIeHHbIX CIUIaBOB SIBISIETCS CTAbIO?
A) XH77TIOP;

B) Bp03L17C5H1;

C)P18;

D) A16;

E) BTS.

5. Kaxkas cTpykrypa oOpasyercss IpH HU3KOM OTITyCKe CTaiu?
A) MapTeHCHT OTITyCKa;

B) Tpooctur otmycka;

C) 3epHUCTHII COpOUT;

D) IInacTuHYATEIN COPOUT;

E) 3epuuctsrii mepmut.

6. DnemenTsl A 1 B 00pasyroT auarpaMmy 3BTEKTHYECKOTO THIIA U 1B OTPAHMYEHHBIX TBEPABIX PACTBOPA O U 3 IepeMEHHON
pactBopuMocTd. Kakyro CTpykTypy OyIeT HMETh CIUIaB, MMEIOIIMH KOHLICHTPAIMI0 B HWHTEPBAC MEKIY MHHHMAJIbHOW M
MaKCHMaJIbHOI pacTBOPUMOCTHIO 31eMeHTa B B anemente A?

A) at+fu;

B) a+a+fu;

C) st+an+Pu;

D) B+atau;

E) B+our.

7. Kakue mpoliecchl IPOMCXO/IAT MPU OTITyCKe CTalK B MHTepBase Temmepatyp 400-600 °C?
A) YacTuuHblil pacnag MapTeHCHUTA;

B) Pacnag ocTaTo4HOro ayCTEHHTA;

C) Kapbuanoe npespalieHue;



D) INonmblit pactiax MapTeHCHTA U KapOHIHOE TIPEBpAILCHNUE;
E) U3mensiercs mopdosorust CTpyKTypsl Geppura, IPOUCXOAUT KOATYJIALMS YaCTHI LIECMEHTHUTA.

8. KakoBa (opma rpaduTOBBIX BKIIOUCHUIT B OeNbIX YyryHax?
A) XionbeBUIHAS;

B) laposuanas;

C) 3epHucras;

D) B stux uyrynax Het rpadura;

E) [InacTuayarast.

9. JlernpoBaHHbIE CTalH 10 CTPYKTYPE HOPMAIIU3ALUK JeNsATCs Ha 4 Kiacca. BeibepuTe MUITHAN.
A) OeppuTHBIii;

B) [lepiuTHbIii;

C) AyCTEeHHUTHBIH;

D)JleneOyputHbrii;

E) MapteHcuTHBII.

10. Kakoii 13 nepedrClIeHHbIX CIUIaBOB SIBJISETCS] THTAHOBBIM CILIAaBOM?
A) XH77TIOP;

B) bp031[7C5H1;

C)P18;

D) Ji16;

E) BTS.

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy
. Kpucrannuueckoe ctpoeHne MeTanios.
. TouedHbIe NeEeKTHI U UX CBOWCTBA.
. OCHOBHBIE THITbI KPUCTAUIMYECKUX PEIIETOK METaJJIOB.
. [InaBnenue meTayos.
. MexaHn3Mbl KpUCTAIIM3aLUH METAJLIOB.
. @uznueckas npupoaa aedpopMaLnd U pa3pyIICHUsI.
. OTABIX, MOTUTOHU3AIMS U PEKPUCTAILITN3ALIIMSL.
. SIBnenue Hakena.
. CoOuparenpHasi peKpUCTALTU3ALHS.
. Uro Takoe craB?
. Uro Takoe cucrema?
. UTo Takoe KOMIIOHEHT?
. Uro Takoe ¢aza?
. TBepbie pacTBOPHI BHEPEHUS U 3aMEIICHUSI.
. Yopsao4eHHbIE TBEP/IbIE PACTBOPHI U TBEP/bIE PACTBOPHI BHIUNTAHUSI.
. XMMHYECKHE COEIMHEHHUS U IPOMEXYTOUHbIE (a3bl.
. MexaHudeckue cMecH.
. MeTopI MOCTPOEHUS THarpaMM COCTOSIHUS IBOMHBIX CIIJIABOB.
. [IpaBumo da3. [IpaBuo oTpeskos.
. lmarpaMMa COCTOSIHMS CIUTaBOB C 3BTEKTUYECKUM IPEBPALICHUEM.
. lmarpaMMa COCTOSIHMS CIUTaBOB C MEPUTEKTHUECKUM MPEBPAILIEHUEM.
. lnarpaMma cOCTOSIHHS CIIJIaBOB C IEPEMEHHON PaCTBOPHUMOCTHIO KOMIIOHEHTOB.
. lnarpaMMa COCTOSIHHS CIUTaBOB C XUMHUYECKUM COECTUHEHHUEM.
. lmarpaMMa COCTOSIHHS CIUIaBOB C MOTUMOP(HBIM MTPEBPAIICHUEM.
. OCHOBHBIE XapaKTEPUCTUKH XKEJe3a, YIJIepoJa U UX CIUIABOB.
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7.2.5 IlpumepHbIii epevdeHb 3aJaHUI VI pellleHUs1 NPUKJIATHBIX 32124

Teopernueckne BONpPOCH
OCHOBHBIE TUIIBI CTPYKTYP METAJUIOB.
Knaccudukanus neexToB KpucTauimueckon pemerky. Touednnie 1e)eKThI.
Knaccudukanus nedeKToB KpucTalIndeckon pemerku. KpaeBbie quciokanuu.
Knaccudukanus negexTtoB KpucTasindyeckoi pemerk. BUHTOBbIE U cMellIaHHbIe
JUCIOKAIUH.

el N



NGO

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

KonTtyp Broprepca, Bextop broprepca, N10THOCTb ¥ TOPMOKEHHE AMCIOKALUI.
Knaccudukanus nedexror kpuctamummueckoi pemetrku. [ToBepxHocTHBIE 1eeKThI
OcHOBHBIE 3aKOHOMEPHOCTH CaMOIIPOU3BOJIBHOM KpHUCTAIN3ALUN

Bnusinue crenenu nepeoxiaxk/1eHus: Ha OCHOBHbBIE XapaKTEPUCTUKHU Ipoliecca
KpUCTAJLIIU3AL1H.

HecamonpousBoiibHas KpucTtamuiu3anus. MoauduirpoBaHue.

@dopma KpUCTaUIOB U CTPYKTYpa CIUTKA.

Bropuunas kpucrammzanus. OcoOeHHOCTH MapTEHCUTHOTO MEXaHU3MA.

@a3pl B cIIJIaBaX METANINYECKUX CUCTEM.

ITpaBumno ¢a3 ['m6Oca, mpaBUIO OTPE3KOB.

Jnarpamma coCTOSIHUS ¢ HEOTPAHUYEHHONW PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM U
KUJKOM COCTOSIHUU.

Jnarpamma cocTOSIHUS € IBTEKTUKON. CTpOEHHE 3BTEKTHUKH.

Juarpamma coCTOSIHUS C IEPUTEKTUKOM.

JlmarpaMMbl COCTOSIHUS C MTOTUMOP(PHU3MOM Yy KOMIIOHEHTOB.

JlmarpamMmbl COCTOSTHUSI C XUMUYECKHM COEIMHEHHUEM U MPOMEKYTOUHOMH (ha3oi.
IIpaBuno Kypnakoga.

['eomeTpryeckue CBOWCTBA KOHIIEHTPALIMOHHOTO TPEYTOIbHUKA TPOMHBIX TUarpamMM.
MexaHnyeckne CBOMCTBA KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Bnusinue HarpeBa Ha CTPYKTYpY U CBOMCTBA 1ehOpMHPOBAHHOTO METaJLIA.
KommoHeHTHI 1 (a3bl JuarpaMMsbl JKeIe30-yriepo/.

DopMupoBaHUE CTPYKTYPHI CIUIABOB JUATPAMMBI JKEJI€30-1EMEHTHT.

Uyrynsl. Cepble, BHICOKOIIPOUYHBIE, KOBKHE.

Knaccudukanust BUAOB TepMUUYECKON 00paOOTKH.

TepMuueckas 00pabOTKa CIJIaBOB, HE HMEIOLIUX MTPEBPALLEHUI B TBEPJOM COCTOSTHUU.
Tepmuueckas 00pabOTKa CIJIABOB C IEPEMEHHON PACTBOPUMOCTHIO B TBEPIOM
COCTOSIHUHU.

[IpeBparttenus B cTajay Mpu HArpeBe 10 AyCTEHUTHOT'O COCTOSTHUSI.

[TpeBpartieHus B cTaiau NpU OXJIAXKACHUH U3 ayCTEHUTHOTO COCTOSIHUSL.

Jlnarpamma U30T€pMHUYECKOIO pacnajga ayCTEHUTA.

[IpeBpariieHust ayCTeHUTa B M30TEPMUUYECKUX YCIOBUSAX U IPU HEPEPHIBHOM
OXJIAKIEHUH.

Oco0eHHOCTH MapTEHCUTHOTO MPEBPAILIEHUS B CTAISAX.

beliHUTHOE NpeBpaleHUE B CTANIAX.

[TepnuTHOE MpEBpaIleHUE B CTANISIX.

ITpeBpalieHus pu HarpeBe 3aKaJeHHON CTaJIN.

OTXUT 1 HOpMATHU3aIUs CTajeH.

3akanka craieid. OOpaboTka X0JI00M.

3aKaluBaeMOCTh U NMPOKAJIMBAEMOCTb CTaJIeH.

XUMHKO-TepMUYecKas 00paboTKa cTajew.

CgoiicTBa U KiIaccuUKAIUS YTIAECPOTUCTHIX CTaIeH

MapxkupoBKa JETHPOBaHHbBIX CTalIeH

Knaccudukanus qerupoBaHHBIX cTalei

KOHCTpyKIIMOHHBIE JIETUPOBAaHHBIE CTAJIN

HHcTpyMeHTalIbHbIE JIETUPOBAHHbBIE CTATIU

Koppo3noHHOCTONKHE, KAPOCTONKHE U )KAPOIPOUHBIE JIETHPOBAHHBIE CTAIIN
CrutaBbl Ha OCHOBE AIIFOMUHUS.

Knaccugukaius u npuMeHeHrne aTlOMUHUEBBIX CIUIABOB.

CnnaBbl Ha OCHOBE MEIIH.

Knaccugukarus 1 npuMeHeHne METHBIX CIUIaBOB.

HpaKTI/IquKI/IC BOIIPOCHI
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©oNo O

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.

Pexxum 00paboTku ctanu 45 Ha 3epHUCTBINA COPOMT.

Pexxum 00paboTku ctanu Y8 Ha 3epHUCTHIN TIEPIIUT.

Pexxum nonmyuyeHus CTpyKTypbl HUKHETO OeliHuTa B cTainu Y 8.

Pexxum Tepmudeckoit 00pabOTKH HU3KOYTJIEPOIUCTON CTaNH, MTOABEPTHYTOM
LEMEHTALUH.

Pexxum ynpounstoiei TepmMudeckoi o0padotku crutasa J[16.

Pexxum 00paboTKH HA MaKCUMATbHYIO TBEpAOCTh cTanu 50.

Pexxum 00paboTKM Ha MaKCUMAJIBHYIO TBEPIOCTh CTaIH Y 8.

Pexxum 00paboTKH HA MaKCHMAaTbHYIO TBEpAOCTh cTanu Y 10.

[Tpuunna O6paka mpu 3axkayike ctanu 40, 3aKIIIOYAONIErocss MOTy4YeHUU
TPOOCTUTO-MAPTEHCUTHOU CTPYKTYPHI.

. [lpuunna Opaka npu yaydiieHHH CPeIHEYTISPOAUCTON CTaH, 3aKII0YAIOIIErocs B

IIPEBBILICHUH 33JaHHOTO YPOBHS TBEPAOCTH.
[TprunHa Opaka npy yJIydlIeHUH CPeAHEYTIIEPOAUCTON CTalll, 3aKJIF0YAIOIIErocs B
3aHUKEHUU 33JJaHHOTO YPOBHS TBEPIOCTH.

[Tprunna Opaka npu 3aKajike CpeAHEYIIepOJUCTON cTalu, 3aKIF0YAIOLIErocs B
HEJ0CTATOYHOU TBEPIOCTH.

[TpyunHa yxyauieHus IaCTUYHOCTH CTaJIA IIPU 3aMEHE YJIy4LIEHUS HOPMAIIU3aALUEH.
IIpnunHa pa3nuunii B MEXaHUYECKUX CBOMCTBAX AYPAJIOMUHA, IOJABEPTrHYTOrO OTXKUTY,
3aKaJIKe U €CTECTBEHHOMY CTapEHMIO.

Crioco0bl ycTpaHEHHs OCTaTOYHOTO ayCTEHHUTA B 3aKaJI€HHOH CTally.

Crioco6 n3MenbueHus, CTPYKTypa 3BTEKTUKH B CHUIyMHUHAX.

Crioco0OblI M3MeNbUEHUS 3epHa B METAJUIMYECKIX MaTepHajax.

Crioco6 nmosydeHus IapoBUHOIO TpaduTa B UyryHax.

Crioco6 mosy4eHust CTPyKTYPbl KOBKOTO YyTyHA.

CriocoObl 3aKaJIKy CTAJIH.

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU

NMPOMEKYTOUYHOM aTTecTAlUMN

3a4eT ¢ OLIEHKON MPOBOJUTCS IO TECT - KapToukaM. CTyAE€HTY BbIIAETCA

KapTO4Ka C MATHIO BONpocaMu. IIpaBUIIBHBIM OTBET HA KaKIbId BOIPOC TOJIBKO

OJHH.

3a mpaBUJIBHBIN OTBET CTYJIEHT MOJyYyaeT OJUH Oaul. Y KaXKJIOro CTyJeHTa

CBOU BapuaHT. HEeKOTOpBIE BOMPOCHI B pa3HbIX BAPUAHTAX MOTYT ITIOBTOPATHCS, TaK
KakK SIBJIAIOTCS] TPUOPUTETHBIMU.

MakcuMalibHOE KOJIMYE€CTBO HAOpaHHBIX OaJlJIOB — 5.

[IIxaa oreHUBaHUS:

OneHka «OTJIIMYHOY» BBICTABIISICTCA CTYACHTY, HaOpaBiieMy 5 0asuioB.
OreHKa «XOpOIII0», BBICTABISIETCS CTYACHTY, HaOpaBiieMy 4 6asia.
OreHka «yI0BIETBOPUTENHHOY, BEICTABISCTCS CTYIEHTY, HabpaBiiemy 3

oasuia.

OHCHKa «HCYHOBJICTBOPUTCIILHO)», BBICTABIIACTCA CTYICHTY, Ha6paBH1eMy

MeHee 3 0aIoB.



[Ipumep Tect - 3anaHus U1 3a4€Ta ¢ OLCHKON

JTAATPAMMBI COCTOSSHUSI IBOMHBIX CUCTEM

-

i

5 6 7 8

Pucynok 1
Bonpoc 1. B kakux ABOMHBIX cucTeMax, AMAarpaMMbl KOTOPBIX IIOKa3aHbl Ha PUCYHKE 1,
€CTb KOMIIOHEHTBI, UMEIOIIIUE MOTMMOP(HBIE TPeBpaIeHHsI?
Oteersr: 1) 2,1, 3 2) 2,4,5,6 3)3, 4, 7 4)2, 4, 7, 8 51, 3, 4, 7
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Pucynox 2

Bomnpoc 2. [Tonb3ysich pUCYHKOM 2a, OTIpeNieNIuTe, U3 KakuX (a3 COCTOUT CILIAB,
conepaxamuii 70% xomnonenta B npu 700 °C.
OtBetbl: 1)k +y 2)B+x P+y 4) x, B,y 5a,B, v



Bompoc 3. Tlonmp3ysice pucyHkoM 20, ONpeACTUTe KOJMYECTBO IKHIKOH (a3bl B CIUIABE,
conepxarieM 10 % snemenra B npu Temneparype 500 °C.
Oteersi: 1) 10% 2) 20% 3) 30% 4) 50% 5) 60%

Bompoc 4. llomp3yice pUCYHKOM 2a, HapuCyHT€ KPHBYIO OXJaXIEHHS Ui CIUIaBa,
conepxamero 20% koMmIoHeHTa B; ykaxure peaknuu, NPOTEKaloIIMe Ha BCEX YYacTKaxX KpHUBOU
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Pucynok 3

Bormpoc 5. Ions3ysick pucynkamu 20 u 3, onpeaennTe, KaKol THI CTPYKTYPHI OyJeT UMETh

cIiaB, coaepsxamuit 75-80% snementa B npu koMHATHO# Temmeparype.
Otsetsr: 1) 1 2) 3 3) 4 4) 5 5 6

DK3aMeH MPOBOJUTCA MO OwiaeTaM, KaXAbli M3 KOTOPBIX COACPXKHUT 3
TEOPETUUYECKUX Bompoca u | mpakTudeckuit Bompoc (3amauy). Kaxmawiii
MpaBUWIBHBIM OTBET HAa TEOPETHUYECKUH BOMPOC OIEHWBaeTcs 1 OGamiom,
MpaKTUYECKUl Bompoc (3amaya) oleHuBaeTcs B 2 Oamna. MakcumanbHOE
KOJIMYECTBO HaOpaHHBIX OAJIIIOB — 5.

1. Onenka «HeynoBineTBOPUTENBbHO» CTABUTCA B Cilydyae, €CJIM CTYACHT
HaOpas meHee 3 0aJIoB.

2. OneHka «Y JOBIETBOPUTEIHHO» CTABUTCS B ClIydae, €Clii CTYJEHT HaOpan
3 banna.

3. Orenka «XopoIo» CTaBUTCS B cllydae, €CJIM CTYJeHT Ha0pan 4 Oasia.

4. Ouenka «OTINYHO» CTABUTCS B ClIydae, €CJIU CTYJEHT Habpan 5 6anios.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyembie pazaeinsl (TeMbl) . HaumenoBanue
Ne n/mt KOHTPOJINPYEMOU
JUCIUTIIAHBI OLIEHOYHOI'O CPEJCTBA
KOMIIETEHIINH
1 Beenenue. Ctpoenue meramnos.  |OIIK-4, OIIK-6 Tecrt, KOHTpONIBbHAS paboTa,

Kpucrannuzanus meTanios u YCTHBIN OIpOC

CILIaBOB.




2 OCHOBBI TEOPHUH CILIABOB OIIK-4, OIIK-6 Tect, KOHTpOIBHAS paboTAa,
YCTHBIA OIIPOC

3 KenezoyrnepoaucTeie CIjIaBbl OIIK-4, OIIK-6 Tect, KOHTpOIBHAS paboTa,
3alUTa J1ad0PaTOPHBIX
paboT, 3a4eT C OLIEHKON

4 Tepmuyeckas o6paborka meramios [OITK-4, OITK-6 Tect, koHTpONIBHAS paboTa,
U CIUIaBOB (T€OPHS U TEXHOJIOTHS) 3aIuTa JJabopaTOPHBIX
pabot, KypcoBas pabora,
9K3aMeH
5 KoHcTpyKIIMOHHBIE CTAIN U OIIK-4, OIIK-6 TecT, KOHTpOIBHAS paboTa,
crutaBbl. CTallv M CIUIABHI C 3aIuTa 1ab0paTopPHBIX
0COOBIMH CBOMCTBAMU pabort, kypcoBas paboTa,
YCTHBIM OIIPOC, IK3aMEH
6 LIBeTHBIC METANIBI M CIIJIABBI OIIK-4, OIIK-6 Tect, KOHTpOIBHAS paboTa,

3alUTa J1ad0PaTOPHBIX
paboT, kypcoBas paboTa,
YCTHBIM OIIPOC, IK3aMEH

7.3. MeToauueckue MaTepuajibl, ONpeaessiioNie  MPolEeayPbl
OlleHMBAHMS 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHHe OCYIIECTBISIETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JUOO C HCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxkaoM Hocuteine. Bpems tectupoBanus 30 mMuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKa TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOAUKHU
BBICTABJICHUS OLICHKH NP MPOBEACHUH ITPOMEKYTOUHOMN aTTeCTAIUH.

Pemenne craHmapTHBIX 3a7ad  OCYUIECTBISIETCS, JMOO TMpU MOMOLIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C UCIIOJIB30BAHUEM BBIIAHHBIX 3a/1a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agady 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pelIeHUs 3a7ad 5K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COIJIACHO
METO/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

Pemenue mnpukinaaHbIX 3a7ad  OCYIIECTBISIETCS, JMOO TMpH MOMOIIU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHMS, JINOO C UCTIOJIB30BAHUEM BbIIAHHBIX 3a71a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIpOBEpKa pEelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH MPHU POBEICHUH MPOMEKYTOYHON aTTeCTallUH.

3ammTa KypcoBOW pabOThl WM OT4YeTa MO BCEM BHJAM MPaKTHK
OCYUIECTBJISIETCS COIVIACHO TPEOOBAHUSM, MPEIBABIIEMbIM K pad0Te, ONMCAHHBIM B
METOAMYECKMX MaTrepuanax. IlpumepHoe Bpemsl 3allMThl Ha OJHOIO CTYJEHTA
cocrasisieT 20 MUH.

8 YYUEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)
8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS

JTUCIHHUIIIHHBI
1 | b.H. Ap3amacos, B.1. Marepuanosenenue — M: Mzn-so MI'TY um. baymana,
MakapoBa, Myxun u ap.; | 2003. — 648 c.

mox pen. b.H. Ap3amacoBa




JlaxTuna FO.M.,
JIeontrena B.II.

Marepuanosenenue — M.: U3n-Bo Metamnyprus, 1990. —
472 c.

O0.A. T'ennep, A.T.
Paxmrant

Martepuanosenenue (JIab. paboTbI, METO/IBI aHATTN3A,
3agaun). M.: Meramtyprus, 1985

H.H. bepe3suna,

MeTtoauueckue yKa3aHus 110 BBIITOJIHEHUIO J1a00paTOPHBIX

B.A. FOpbeBa pabort 1o Kypcy MarepuanioBenenuey». Boponex: ®I'bOY
BIIO «Boponexckuil rocyaapCcTBEHHBIH TEXHUUECKUN
yauBepcuteTy, 2006, 2007. Yactp 1-3 NoNe27,186,187

M.B. bepe3sumn, MeTtoauueckue yKa3aHus 110 BBIITOJIHEHUIO J1a00paTOPHBIX

N.A. TlanTeIkKHA, pabort 1o Kypcy «MarepuanoseaeHuey». Boponex, 2011.48

B.A. FOpneBa c. No200-2011

O.B. I'opoxxaHkuHa, Metoauueckue yka3zaHus 1O BBIIIOJIHEHUIO J1a0OpaTOPHBIX

B.A. IOpneBa pabot no kypcy «Marepuanosenenue». Boponex, Hacts

1-3 NeNe 274-2013,177 -2014,178-2014

0O.B. I'opoxaHkuHa,
B.A. FOpbeBa

MGTO[[I/I'-IGCKI/IG YKa3aHusd K IPOBCACHUIO MMPAKTHYCCKUX
3aHATUH I10 JUCHUITIINHE ((MaTepI/IaJIOBCI[eHI/Ie». BOpOHC)K,

Ne 273-2013

8.2 Ilepeyenbr HH(pOPMANMOHHBIX TEXHOJIOTHIi, HMCIOJb3yeMbIX NpPH
OCyLIeCTBJIEHUM 00pPa30BaTeJIbHOIO Mpolecca Mo AUCHUILIMHE, BKJIOYas
nepevyeHb  JIMIEH3MOHHOTO0  NPOrPaMMHOI0  o0ecreyeHusl, PecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINMOHHOI ceTH «AHTEepHET», COBPEMEHHBIX
npogecCHOHAIBHBIX 023 JaHHBIX U HHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM:

Pexomenmyemas nuteparypa B BHJIC DJICKTPOHHBIX PECYPCOB MpeACTaBiIcHA
Ha caiite BI'TY (HayuHo-TexHuueckas oubianoreka): http: //catalog.vorstu.ru/

- HNudopmanmonno-npaBoBeie  moptanbl  «KOHCYJIBTAaHT  TUIIOCH
(http://www.consultant.ru), «"apauT» (http://www.garant.ru/);

- Bubnurorexa 'OCTog, crangaptos u HopmatuBoB (http://www.infosait.ru/);

- DnekTpoHHas  WH(pOpPMAIMOHHO-OOpa3oBarenbHass cpega BITY
(http://eios.vorstu.ru)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI JIJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
Cnenumanu3upoBaHHas JEKIIMOHHAs ayIUuTOopus, OCHAIIECHHAs
000pyAOBaHUEM JJIs JJEKIIMOHHBIX JEMOHCTPALUNA U MTPOECKIIMOHHOM amnmnapaTypoiu
VYyebOnble 1ab0paTOpuu:
«JIabopaTopust MmeTaiorpadUuecKoro aHaaIu3a
«Jlaboparopusi MEXaHUUECKHUX UCITBITAaHUI
«JIaboparopust TepMuyeckoit 00pabOTKI»
JlucrieHbld  KJacc, OCHAILCHHBI KOMIIBIOTEPHBIMU IPOrpaMMaMu st
MIPOBEICHHUS JTAOOPATOPHOTO MPAKTUKyMa
JlabopaTopusi, 060py10BaHHAS TPOCKTOPOM M MHTEPAKTUBHOM TOCKOU
HarypHble JIeKIIMOHHBIE JEMOHCTPAIUU:
- KoMmieKT 351eMeHTapHBIX SYEEK;
- KommiekTsl 00pa3ioB cranei, 4yryHoB, IIBETHBIX METAJIJIOB,
- Atnacel MeTaJtorpaduieckue;



- KommiexTsl hoTorpaduii MUKpOCTPYKTYp CTajiel U YyTyHOB.

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOLHIUXCS 11O
OCBOEHUIO IUCUAIIJIMHBI MOAYJIA)

[To mucuunnmnHe «MaTepHalloBEICHUE) YUTAKOTCS JIEKIUU, MPOBOIATCA
MPaKTUYECKUE 3aHATHUS U J1a0OpaTOpHbIe pabOThI, BHIMOIHIETCS KypcoBas padoTa.

OCHOBOM M3y4YE€HHUs] JUCHUIUIMHBI SBISIIOTCA JIEKIWH, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIIECTBEHHbIE U TPYAHbIE BONPOCHI, @ TAKXKE BOIIPOCHI, HE
HaIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpPaBIEHBl HAa TMPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacueTa BEJIMYMHBI 3€pHA, KOJMUYECTBEHHOTO COOTHOIICHUs a3,
XUMHUYECKOTO cocTaBa (a3. 3aHSATHS MPOBOIATCS IyTEM PEIICHUS KOHKPETHBIX
3a/1a4y B ayIUTOPHH.

JIaGopatopHble paOOThI BBIMOIHSIOTCS Ha J1a0OpaTOpHOM O0OpYy/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMMU, IPUBEICHHBIMH B YKa3aHUSIX K BBIIIOJHEHHIO padoT.

Meronuka BBITIOJIHEHUS KypCOBOH paboThI U3JI0KEHA B
y4e0HO-METOIMYECKOM MMOCOOUH. BBIMONHATE 3Tanbl KypcoBOW padOTHI JTOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposip ycBOeHHs Marepuana JUCLHUIUIMHBI MPOU3BOJIUTCS IPOBEPKOM
KypcoBOil paboThl, 3aluTo KypcoBoi palboTel. OCBOGHHME JUCIMILIMHBI
OLICHMBAETCS HA YK3AMEHE.

Bup yueOHbIx

3aHATHUN

Jlexuus Hanucanue koHcmeKkTa IeKIUi: KPATKO, CXeMaTUYHO, MTOCIEA0BATEIHHO
(uKcUpOBaTh OCHOBHBIE IIOJIOKEHHUS, BBIBOABI, (DOPMYIHPOBKH,
00001IeHNS; TOMEYaTh BaXKHBIE MBICIH, BBIICISTH KIIOUYEBBIE CIIOBA,
TepMUHBI. [IpoBEepKka TEPMUHOB, MOHATHI ¢ MOMOILBIO SHIUKIIONEINM,
CJIOBapei, CIPaBOYHUKOB C BBIIHUCHIBAHUEM TOJKOBAaHUN B TETPA/lb.
O6o03HaueHue BOIPOCOB, TEPMHUHOB, MaTepuana, KOTOPbIE BHI3bIBAIOT
TPYAHOCTH, IOMCK OTBETOB B DPEKOMEHJyeMol muteparype. Ecin
CaMOCTOSITENIbHO HE yJaeTcsl pa3o0paTbcs B MaTepuasie, HE0OXOAUMO
chopMyIUpOBaTh BOMPOC U 3a7aTh MPENOJaBaTENI0 HA JIEKIIUU WM Ha
MIPaKTUYECKOM 3aHSTHH.

I[GHTGJIBHOCTB CTyACHTa

IIpakTnueckoe KoHcnekTHpoBaHHe  peKOMEHAyeMbIX  HCTOYHHUKOB. Pabora ¢

3aHATUC KOHCIICKTOM HGKHHﬁ, IoATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOITPOCaM,
IIPOCMOTP peKoMeHayeMoW sureparypsl. [IpocinymmuBanue aynno- u
BUJICO3aMMCeN MO 3a/JaHHON TeMe, BBIIIOJHEHHE pacueTHO-TpapUuUeCKUX
3aJIaHUM, pelIeHNE 3a]1a4 110 AITOPUTMY.

JlabopaTtopHas pabota |Jlabopatopubie  pabOThl  TO3BOJSIOT  HAYYUTHCS  TPUMEHSTH
TEOPETUYECKHE 3HAHWS, TOJNYyUYEeHHbIE HA JIEKIMH TPH PEIICHUU
KOHKPETHBIX 3amad. YToObl Hamboyiee palnMOHATBHO W  IOJHO
WCIOJIb30BaTh BCE BO3MOXKHOCTH JIa0OPATOPHBIX JIJISl IOJTOTOBKU K HUM
HEOOXOMMO: CIIeIyeT pa3o0paTh JEKIHIO TI0 COOTBETCTBYIOMIEH TEMe,
03HAKOMHTCSI C COOTBETCTBYIOIIUM pa3/ielioM y4eOHHKa, MpopadoTaTh
JOIOJHUTCIBHYIO JIMTEpATypy HW HCTOYHHUKH, PEIINUTH 3aJadud U
BBITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamoctostenpHas  [CamocrosiTensHass paboTa CTYIEHTOB CIHOCOOCTBYET TIIyOOKOMY
paborta YCBOEHHsS  y4eOHOro  Marepuajia W Pa3BUTHIO  HABHIKOB




caMmo00Opa3oBaHMsI. CamocrosiTenpHas pabora npeArnoaraet
CIICAYIOIINE COCTABJISAIONIHUE:

- pabora ¢ TeKcTaMH: y4eOHHKaMH, CIIPaBOUYHUKAMU, JAOIMOJHUTEIbHON
JUTEPATYPOU, a TaK:Ke MPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBINIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeTOB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- ydactue B paboTe CTy/IeHYeCKUX Hay4yHbIX KOHPEPEHLIUN, OTUMIIHNAL;
- MOATOTOBKA K MPOMEKYTOYHOU aTTECTAIIHH.

IToaroroBka K
IIPOMEKYTOUYHON
aTTeCcTallluu

['oTOBUTHCS K TPOMEXKYTOUHOM aTTECTALIMU CIEIYyeT CUCTEMaTHYECKH, B
TEYEHHUE BCEro cemecTpa. MIHTeHCHMBHAsI MOJArOTOBKA JOJKHA HAYaThCS
HE TO03/IHEe, YeM 3a MECAL-MOJITOpa A0 MPOMEXKYTOUYHOM aTTeCTalllH.
JlaHHBIE TIEpe]] 3a4€TOM C OIEHKOH, 3K3aMeHOM TpH JHS Y (deKTUBHEE
BCEr0 MCIOJIb30BATh I MOBTOPEHUS M CUCTEMAaTH3aIlMN MaTepHaa.




