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1. HEJIN U BAJJAYN JTUCIHUATIJINHBI

1.1. e OMCUMILIMHBI NpernojiaBaHie B  JIOTUYECKOM U
CUCTEMATU3UPOBAHHOM TMOPSJIKE TMPEACTABICHUM U TIOHSATUH O CTPOCHUHU,
CBOMCTBaX W 00JIAaCTHM TNPUMEHEHUS METAJUIMYECKUX U HEMETaJUTMYEeCKUX
MaTepuaioB, KaK KOHCTPYKIIMOHHBIX, TaK M CIEUUAIBbHOTO Ha3HAYEHUS;
dbopmupoBaHre MOHUMaHUSI (U3UUECKONW CYIIHOCTH SIBJICHUH, MPOUCXOISIINX B
MaTepuaiax NpH BO3JACUCTBUM HAa HUX PA3IMYHBIX (DAKTOPOB; U3IOXKECHHE
MIPUHITUTIOB MMPOTHO3UPOBAHUS M PETYITHUPOBAHUS CTPYKTYPHI C ETBIO JOCTHKCHUS
OCHOBHBIX 3KCIUTYaTaIlMOHHBIX CBONCTB MaTEPHAJIOB.

1.2. 3agaun ocBOeHMS JTUCHUILUIMHBI. BJIAJICHUE 3HAHUSAMH O CTPOCHHH
METAUTMYECKUX W HEMETAUIMYECKUX MaTepHalOB, WX KiIacCU(pUKAIUEH,
MApKHAPOBKOM U CBOMCTBaMHU;

HAy4YHUTh aHATU3UPOBATH (DA30BBIC AUATPAMMBI PA3IUIHBIX CHCTEM U Ha MX
OCHOBE IMOHUMATh CTPYKTYPHI CTaJIeH, YyTYHOB U CIUIABOB I[BETHBIX METAJIIOB;

HAy4YUTh YCTAHABJIMBATh CBA3b MEXKAY MEXaHUYECKUMH, (U3HUYECKUMHU,
AKCILTyaTallMOHHBIMU CBOMCTBAMH METAJUTMYECKUX MATEPUATIOB U UX CTPYKTYPOH,
COCTAaBOM U CIIOCOOOM TEPMHUYECKON 00padOTKU;

OOy4HTh MPAKTUKE BHISIBIICHUS U aHAIN3a CTPYKTYD.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucrummaa «MartepuajaoBeIeHHe» OTHOCHUTCS K JAUCITUIUTMHAM 0a30BOM
yactu 6;10ka b1 yuebHoro miana.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
o ANCHUITVIMHE

[Ipouecc wu3ydyeHUs: OUCHUILIMHBI «MaTepuanoBEACHNE)» HAMPABICH Ha
dbopMHpOBaHUE CIAEAYIOMNUX KOMIIETEHITUN:

OIIK-4 - roTOBHOCTBIO COYETaTh TEOPUIO U TPAKTUKY IS PEIICHUS
WHKEHEPHBIX 33]1a4

OIIK-6 - cmocoOHOCTBIO HCMOJB30BaTh HOPMATHUBHBIE TMPaBOBbBIC
JIOKYMEHTBI B CBOCH MPO(ECCHOHAIBHON JESTEIHLHOCTU

Pe3yabTaThl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-4 3HAThb OCHOBHBIC TIPYIIBl U KJIACChl COBPEMEHHBIX
MaTepuasioB, HMX CBOHCTBA W 0OJACTH NPUMEHEHUS;
METO/bl YIIPOUHEHUS CTAJICH U CILIABOB

yMeTh ITPOBOJUTH METAJUIOTPAPUIECKUI aHATN3 CTaJeH,
YyT'YHOB, BETHBIX METAJJIOB U CILUIABOB; aHAIU3UPOBATH
¢azoBbIe MPEBpAIllEHUs TTPU HArPEBAHUU U OXJIAKICHUU
METAJIJIOB U CILJIABOB

BJIaJd€Thb HaBBIKaMU OInpCACICHUA OCHOBHBIX
MEXaHHNYCCKUX CBOMCTB MaTCpHraJIOB 151 aHaJlu3a




Ha/ISKHOCTU | JIOJITOBEYHOCTH MaTepuaia B U3JICIHH 110
JaHHBIM €r0 CTPYKTYpPHI M CBOWCTB; OCHOBAMH METO/IOB
UCCIICJIOBAHMsS, aHalW3a W MOJCIUPOBAHMS CBOWCTB
MaTepuaioB, (PU3NYECKNX U XUMHUYECKHX IPOIIECCOB B
HUX, 00pabOTKU U MOJU(DUITMPOBAHUS MATEPUATIOB

OIIK-6

3HATb OCHOBBI pAllMOHAJILHOI'O BBI60pa Marcpuraia

YMETb TIPUMCHATH OCHOBHBLIC THIIBI COBPCMCHHBIX
MaTCpUAIIOB IJIA pCHICHUS ITPOU3BOACTBCHHBIX 3a1a4

BJIa/IeTh HaBbIKAMU BHIOOpAa MaTEepUAIOB ISl 3aJIaHHBIX
YCIOBUM  O3KCIUTyaTallkd €  y4eTOM  TpeOOoBaHMit
TEXHOJIOTUYHOCTH, JKOHOMHUYHOCTH, 3KOJOTMYECKUX
MOCJICJICTBUN UX NIPUMEHEHUS

4. OBPBEM JUCIUIIJIMHBI

O6miass TPyJIOEMKOCTh JUCIUIUIMHBI «MaTtepualioBeICHUE» COCTaBIISIET

10 3a4eTHBIX €qUHUAILL.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHast popma o0yueHust

Bunpl yueOHOM pabOThI

Bcero |  Cemectpsl
4acoB 4 5

AyIuTOpHBbIE 3aHITHS (BCEro) 126 54 72

B TtoMm gucie:

Jlexnnn 36 18 18
[TpakTueckue 3anarus (113) 36 18 18
JlabopaTtopusie pabotsl (JIP) 54 18 36
CamocTosiTeibHas padoTa 198 126 72
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 36 - 36
Buabel npomMeKyTOYHOM aTTeCTaluH - + + +

9K3aMEH, 3a4eT C OI[CHKOM

OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI

360 180 180

3a4.e]. 10 5 3)
5. COAEPKAHUE JUCHOUITIJIMHBI (MOAYJISA)
5.1 Copepxanue pa3genoB JAUCHUIUIMHBI W pacnpejaesieHue

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouyHasi gopma o0yueHust

[pax JIab. Bcero,
Ne i/t HanmeHnoBaHue TeMbI ConeprxaHue pasaena Jlexig p CPC
p p
3aH. 3aH. yac
1 Beenenne. CrpoeHue 3HaueHue W 3aJadu Kypca.
METAJIOB. HUIIbI CBs3EH B KpucTtajiax,
KpHCTaHHHBaHI/IH PUCTATITUYCCKOC CTPOCHUEC METAJIOB. 6 6 10 32 54
[apameTpsl  pemieTkd. MoHO-
METAaJIJIOB U CIJIABOB.
OJIMKPUCTATUINYECKOE CTpPOCHHE.




\HM30TpOIIMSE M TOJUMOpPDU3M.
OYEYHBIE, IMHEHHBIC, TOBEPXHOCTHEIE
epexTsl W uX cBoiictBa. OCHOBHI
COpHH  KpHCTaUIM3alud.  SIBIeHHUe
epeoxiiakIeHUs. MoaubuIupoBaHue.
epMOIMHAMUYECKHE  OCHOBBI M
MHETHKA KPUCTAIUIN3aLUH.

OCHOBEHI TEOpHH
CIIABOB

IlonsTHE TEPMHUHOB: CIIaB, CHCTEMA,
KoMIOHeHT, (¢a3a. OOpaszoBaHHe
TBEpABIX PAacTBOPOB BHEAPEHHUS U
3aMelIeHus. YnopsioueHHbIe
TBEpAblE PacTBOPHl U  TBEpJbIE
pacTBOpHl BBIYMTAHUS. XHMHYECKHE
COGIVHEHUs U  NPOMEXKYTOUHBIE
¢asbl. MexaHnueckue CMECH.
MeToapl  HOCTPOEHUS  JUArpaMM
COCTOSIHUSL ~ IBOMHBIX CITABOB.
[paBuio ¢a3. [IpaBuiio oTpe3KoB.

10

32

54

XKenezoyrnepoauctoie
CIUTaBBI

OcHOBHBIE XapaKTepUCTUKH
xKelmesa M yriepona, (a3l u
CTPYKTYpbl B XKEIE€30yTI€pOIUCTBIX
crmaBax.  JluarpamMmma  COCTOSIHHSA
HKENE30-LEMEHTUT. TexHuueckoe
XKelne3o, CTajdb, Oenplii  4YyryH.
IIpumecu B TEXHHUYECKUX CIUIaBaX.
Knaccudukanms, MapKHpOBKa,
CBOMCTBa 5 NIPUMEHEHHUE
YIIEPOOUCTBIX  CTallei. Cepele
yyrynsl. Knaccudukarus YyryHos.

MapkupoBKa U CBOICTBA YyT'YHOB.

10

32

54

Tepmuueckas
00paboTKa METaIIOB U
criaBoB  (TEOpHS M
TEXHOJIOTH)

Teopus TepMUYecKOil 00pabOTKH.
[NpeBpanieHns B CTalsIX MMPU HarpeBe.
[lpeoOpazoBanne  aycTeHHTa B
H30TEPMUYECKUX YCIOBUSAX U IPH
HETPepbIBHOM OXJIAXKICHUH.
KpuTrdeckass  CKOpOCTh  3aKaJIKH.
MapTeHCHTHOE TpEeBpalleHHe U ero
TJIaBHBIE 0COOCHHOCTH.
Knaccudukarus BUIOB TEpPMUUECKOM
obOpabotkn cramu. Kiaccudukanus
BUOB  TEPMHUYECKOH  00OpaboTKH
crad W ee TexHouorusa. OTxur,
HOpMaJM3alysl M 3aKajka CTajld, HX
pexumbl. IlepBoe, BTOpoe U TpeThbe
npeBpanieHue npH OTITyCKe.
3aKajanBaeMOCTh M MPOKAINBAEMOCTh

cTajei.

34

54

KoHncTpykunoHHbIe

CcTald H  CIUIABBL.
Crami ® CIJIaBel C
0COOBIMHU CBOMCTBAMU

Yraepomuctele  KOHCTPYKIIMOHHBIC
cramu. Jlerupyrommue 5JIEMEHTH B
KOHCTPYKIIMOHHBIX CTaJIAX.
IlemeHnTyemble KOHCTPYKIIMOHHBIE
CTaJIl U TEXHOJIOTHYECKUI PEXKUM UX
00paboTku. VYiydmiaemble — CTaju.

HuskonernpoBaHHbIE CTAJIN.

34

54




6 LBeTHbIe MeTamibl U OCHOBBI TEOPHUU TEPMHUIECCKOH

CILTaBbI 00paboTku (cTapenus) JIETKUX
CIUIaBOB. Knaccudukarms
ATIOMHHHUEBBIX CIIABOB.

B3aumonelictue ATIOMUHUSA c
JpYTUMH 37eMeHTaMu. TepMudeckas
00paboTKa alOMHHHUEBBIX CIUIaBOB.[ 6 6 8 34 54
Knaccudukarus MenHBIX CIUIaBOB U
UX MapkupoBka. JlaTyHu U OpOH3BI.
CocrtaB, CBOHCTBA W CTPYKTypa
MEIHBIX CIIJIaBOB, 175

06pa6aTI>IBaeMOCTL 1 HAa3HA4YCHUC.

Hroro| 36 36 54 198 324

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

1. CtpoeHue u CBOICTBA MEeTAJLJIOB

NHucTpykTaxk no TexHuke 6e30mnacHoCcTi. CTPYKTYpHBINA aHAIU3 METAJJIOB U
cru1aBoB. TexHUKa MPUTOTOBIEHUS MUKPOILTH(OB.

2. KosimuecTBeHHasi MeTa/Luiorpadus

Onpenenenue pa3Mepa 3epHa, KOJIMYECTBEHHOE COOTHOLIEHUE (a3.

3. Teopus cnjiaBoB

JlnarpaMMBbl COCTOSIHUSL IBOMHBIX CHCTEM LIBETHBIX METAJJIOB

4. Kese3oyriaepoaucrbie CIJIaBbI

JlnarpaMMa COCTOSIHUS CIUIABOB CHCTEMBI XKEJIE30-YTIIEPO/I.

MUKpOCTpYKTypa YIJIIepOAUCTBIX CTAIEH U YYyT'YHOB.

5. Tepmuueckasi 00padoTKa cTajieil 1 CIIaBOB

Orxur I pona. (PexpucTammn3aiiOHHBINA OTXKHUT).

Orxur II pona. Hopmanusanus.

6. Tepmuueckas o0padorka aypamiomuna (TO cniaaBa 0e3
NOJIMMOP(HOro NpeBpaLeHU)

3akanka. Ornyck ctanu. (TO crutaBa ¢ HOIUMOP(PHBIM MPEBPALLICHUEM ).

7. Tepmuueckasi 00padoTKa JUTEHHOT0 YyIr'yHA

8. MukpoaHaau3 XMMHKO-TEPMUYECKH 0OPAOOTAHHBIX YIJIEPOAUCTHIX
U JIETHPOBAHHBIX CTaJIel

9. IlpoxannBaeMoCcThb. 3aKAJINBAEMOCTh

10. AHaTM3 MUKPOCTPYKTYPbI HBETHBIX CILIABOB

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHM ¢ y4eOHBIM IUTAHOM  OCBOEHHE  JUCIUTIIUHBI
npeaycMaTpPUBAET BHITIOJTHEHHE KYPCOBOM pabOThI B S ceMecTpe AJ1sl 0O4HOUM (PopMBI
oOy4eHus.

[Ipumepnas TemaTuka KypcoBoW paloThl: «McclienoBanue auarpaMMbl
COCTOSIHUSI TBOMHOM cucTembl A-B. BeiOop MaTepuaia no 3aiaHHBIM YCJIOBUSIMY

3aiaun, peniaeMple MPHY BBITIOJTHEHUU KYPCOBOM pabOThI:




* HAYYUTh aHATU3UPOBATH (PA30BbIE U CTPYKTYPHBIEC JUArPAMMbI PA3TUYHbBIX
CUCTEM M Ha UX OCHOBE MIOHUMATh CTPYKTYPHbI CTAJIEH, YyTYHOB U CIUIABOB LIBETHBIX
METAJIJIOB;

* HAYYUTh YCTAHABJIMBATH CBSI3b MEXKIY MEXaHMUECKUMH, (PU3HMUECKUMHU,
AKCIUTYaTallMOHHBIMHU CBOMCTBAMU METAIIMYECKUX MATEPUAIIOB U UX CTPYKTYPO,
COCTaBOM U CIIOCOOOM TEPMHUYECKONU 00pabOTKH;

* TMOJYYUTh HAaBBIKM BbIOOpa MaTepuana s 3aJaHHBIX YCJIOBUH
DKCIUTYaTallMy ¥ UCIIOJIb30BAHUS HOPMATUBHOW TOKYMEHTALUH.

KypcoBas paboTa BKiIro4aT B ce€0s1 paCUeTHO-TIOSICHUTENBHYIO 3aIHCKY.

KontponbHas pabota Nel mno Ttemam: «Kpucraminueckoe cTpoeHue
MeTauIoBy», « CTpOEHUE PEAIbHBIX KPUCTAIIIOBY.

TectupoBanne u koHTpoJdbHas pabora Ne2 mo Temam: «OCHOBBI TeOpUU
CILJIaBOBY, «JlMarpaMMbl COCTOSIHUSA IBOMHBIX CILJIABOBY.

TectupoBanne u koHTpodbpHas pabota Ne3 mo Tteme: « Jluarpamma
COCTOSIHUSA CILIABOB CUCTEMBI XKEJE30 — YIIIEPOI».

KonTponbhas padota Ne4 o teme: «Tepmuueckas oOpaboTKa cTanein».

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUS
IMPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIIUXCSI
O JMCHUITJIMHE

7.1. Onucanmne moka3are/jieil 1 KpuTepreB OLEHUBAHUSA KOMIIeTEHIIHIA
HA Pa3JIMYHBIX 3TANAaX UX GOoPpMUPOBAHUSA, ONIUCAHUE LKA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprartel TEKylero KOHTPOJIA 3HAHUM M MEKCECCHMOHHOW aTTECTallUU
OLIEHUBAIOTCA MO CIEAYIOLIENH CUCTEME:

«aTTeCTOBaH»;

«HE aTTECTOBAHY.

PesynbTaTel 00y4enus,
Komme- XapaKTCpIIVIOIe Kpurepuu ATTecTOBaH He arrecroBan
TeHU M copmupoBannocTh OLICHUBAHUS
KOMIICTCHIINH

OIIK-4 3HATh OCHOBHEIC| AKTHBHas paboTa Ha Brmonaenne pabor| Heswimomnenue
Ipynmel M KJIACCHI|IPAKTUYECKUX 3aHATHSIX, B CPOK, paboT B CpoK,
COBpPEMEHHBIX OTBEYAET Ha TEOPETUYECKHE | IpeAyCMOTPEHHBIH | IpPeAyCMOTPEHHBIN
MaTepHUaIoB, UX|BONPOCHI IIPH 3aIIUTE B paboumnx B paboumnx
CBOHCTBa M 0OJIACTH |KYpCOBOI pabOTHI IIporpamMmax IporpamMmax
MIPUMEHEHUS; MEeTOIBI
YIOPOYHEHUs cTajel u
CILUIABOB
yMeThb IpoBoAUTh |Pelienue crannapTHbIX Brmonaenne pabor| Hesbimonunenne
MeTayutorpaduyeckuii  |IpakTHYecKuX 3ajad, B CPOK, paboT B CpOK,
aHau3 cTasieil, |HanmrcaHue KypcoBOif paboThl | IpeAyCMOTPEHHBIH | IPeAyCMOTPEHHBIH
YYT'YHOB, LIBETHBIX B paboumx B paboumnx
METAJUIOB M CIIJIABOB; NIpOrpaMMax porpaMMax
aHAIU3UPOBATh
(a3oBbIe TpeBpalieHUs
IpU  HArpeBaHUM U
OXJaXJAE€HUU METaJIOB
U CIIJIABOB




BJ1aJeTh HaBbIKaMu | Pemienue npukiaanbix 3a1a4 B |Beimosnnenne pabor| Hesbimonnenue

onpenaeneHus KOHKpPETHOH MpeAMEeTHOM B CPOK, paboT B CpoK,

OCHOBHBIX o0nacTy, BEIITOJHEHHE IIAHA | IPEyCMOTPEHHBIN | IPEXyCMOTPEHHBIH

MEXaHUIECKHUX CBOWCTB|paloT 1o KypcoBoi paboTe B paboumx B paboumnx

MaTepualoB W aHaJIN3a TporpaMmmax TporpaMmmax

HaJIe)KHOCTH "

JOJITOBEYHOCTH

MaTepruasa B W3ZCIHA

o JTaHHBIM ero

CTPYKTYPBI M CBOMCTB;

OCHOBaMH METO0B

HCCIIeIOBaHMs, aHAIN3a

u MO/JICJIUPOBaHUS

CBOMCTB  MaTepHaloB,

¢du3mIecKux u

XMMHYECKUX

MPOLIECCOB B HUX,

00paboTkn u

MOIU(UIIMPOBAHUS

MaTepHaJIoB

OIIK-6 3HATh OCHOBHI| AKTHBHas paboTa Ha Brmonaenne pador| HeswmmonneHne

paIMoHaILHOTO MPAaKTUYECKUX 3aHATHUSAX, B CPOK, paboT B CpoK,

BbIOOpa MaTepuaia OTBEYAET HAa TEOPETUYECKHUE | IIpeAyCMOTPEHHBIH | IpeayCMOTpEHHBIH
BOTIPOCHI IIPH 3aIIUTE B pabounx B pabouux
KypcOBOH paboThI IporpamMmax IporpamMMax

yMeThb IpUMEHATH | Pelenue crannapTHbIX Brimonnenue pador| HebinmonHenue

OCHOBHBIE THUIIBI |TPAaKTUYECKUX 3a]1a4, B CPOK, paboT B CPOK,

COBPEMEHHBIX HalMcaHUe KypcoBoif paboThl | IpeayCMOTpPEHHBII | IpeayCMOTpEHHBIH

MaTepHajoB IS B pabounx B pabouux

pemeHus IporpaMmmax Tporpammax

IIPOM3BOICTBEHHBIX

3amaq

BJIa/IETh HaBbIKaMH | Perenme npukiaaubIx 3a1a4 B |Beimonaenne pabor| HebimonaeHune

BBIOOpa  MaTepHaJoB|KOHKPETHOW NpeIMEeTHON B CPOK, paboT B CpoK,

JUISL 3aJJaHHBIX YCIIOBHH [00IacTH, BBIMOJIHEHNE TUIAHA | IPEAYCMOTPEHHBIH | TPeayCcMOTpEHHBIH

AKCILTyaTaI[UH c|pabot mo kypcoBoii pabote B paboumx B paboumx

yugeToM  TpeOoBaHMH Tporpammax Tporpammax

TEXHOJIOTHYHOCTH,

9KOHOMHYHOCTH,

9KOJIOTHYECKUX

MOCTIEACTBUI ux

MIPUMEHEHHUS

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUIA

Pe3ynbTaThl mMpoMEKYTOYHOTO KOHTPOJISI 3HAHUW OlleHWBaloTca B 4, 5
cemMecTpe JiJ1si O4HOM (hopMbl OOYUEHHS TI0 YETHIPEXOAITLHOM CHUCTEME:

COTIUYHOY;
«XOPOLIOY;
«YJOBJIETBOPUTEIBHON;
«HEYJOBJIETBOPUTEIHHO.

K Pe3yabTaThl 00y4eHus, K

oMIIe- XapakTepu3yiuue HUTEPUH

Temmust e q)f: v pI:)B ;’HH':C“ OHEHHBEHMH OTJau4HO Xopowo Ynosa. Heynosa.

KOMIIETCHII U

OIIK-4 3HATh ocHoBHBIE|Tect Brmonnenue | Bemmonnenne | Brimonnenue B Tecte
TPYOIbl M KJIACCHI tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
COBPEMEHHBIX 100% 90% 80% MPaBUIIBHBIX
MaTepHasoB, ux OTBETOB
CBOMCTBA M 00JIaCTH




MPUMEHEHUS;
METO/Ibl YIPOUYHEHUS
CTaJlci MW CIUIaBOB,

(u3nIecKnx u
XUMHYECKUX
MPOIIECCOB B  HUX,
00paboTku u
MOIU(DHUITHPOBAHUS
MaTepHajoB
yMeTb  NpOBOIUTH|Pemenue 3anmaun IIpomemonctp | IlponemoncTp | 3amaunm He
MeTauorpaduIecKu | CTaHIaPTHBIX peuieHsl B HUPOBaH HPOBaH BEPHBIN| pEIICHBI
W aHanmu3  crajei, |mpaKkTHYeCKuX TTOJTHOM BEPHBIN XOJ] | XOJ pelIeHus B
YYI'yHOB, LIBETHBIX|3aJa4 o0BEMeE 1 penieHus OOJIBIIIMHCTBE
METAJIJIOB U CILJIaBOB; TIOJIy4€HBI BCEX, HO HE 3a1a4
aHAIM3UPOBATh BEpHbIE TOJIy4€eH
(hazoBbie OTBETHI BEPHBIN OTBET
MpeBpaleHuS  TPH BO BCexX
HarpeBaHUU " 3aJauax
OXJIAXKICHUU
METaJIOB "
CILIABOB)
BJIaJleTh HaBbIKaMu |Pemrenue Bagaun [ponemonctp | [Iponemonctp | 3amauu He
oTIpeieIeHUs TIPUKIIATHBIX peIIeHBI B HpOBaH HWpOBaH BEPHBII| pemeHb
OCHOBHBIX 3aja4 B MTOJTHOM BEPHBIN XOJ] | X0 pelieHus B
MEXAHUYECKUX KOHKPETHOU o0BeMe u pelieHus 60JIBIINHCTBE
CBOMICTB MaTE€pUAJIOB |[IPEIMETHOU TIOTYYEHBI BCEX, HO HE 3a7a4
1 aHaJM3a obnacTu BEPHBIC MOJIY4CH
HAJIC)KHOCTH U OTBETHI BEpHBIN OTBET
JIOJITOBEYHOCTH BO BCEX
MaTepHala B 3aJauax
W3E]INU 110 JaHHBIM
€ro CTPYKTYpHI
CBOMCTB; OCHOBAMH
METOJI0B
HCCICIOBAHUS,
aHajau3a u
MOJIETTUPOBAHUS
CBOICTB
MaTepuasosB,
(uznueckux u
XUMHYECKUX
MPOIIECCOB B HUX,
00paboTku U
MOIU(DHUIIHPOBAHUSL
MaTepHAaJIOB
OIIK-6 3HATDH OCHOBBI Tect Brmonnenue | Bemonnenne | Brmonaenue B Tecte
PaLMOHATIBHOTO tecta Ha 90- | Tecta Ha 80- | Tectra Ha 70- | menee 70%
BEIOOpa MaTepuaa 100% 90% 80% TIPaBHIHHBIX
OTBETOB
yMeTh npuMeHats  |Pemenue 3anaun IIponemonctp | IIponemonctp | 3amaun He
OCHOBHBIC THIIBI CTaHIaPTHBIX pelieHbl B HUPOBaH HUPOBAH BEPHBIN| pEIIeHBI
COBPEMEHHBIX MPaKTUIECKUX ITOJTHOM BEPHBIN XOJ] | XOJ pelIeHus B
MaTepHasoB st 3a7a4 o0beMe 1 penieHus OOJIBIIMHCTBE
penieHus TIOJTY9EHBI BCEX, HO HE 3a1a4
MIPOU3BOJICTBEHHBIX BEpHbBIE TIOJTY4EH
3aa4) OTBETHI BEPHEBIN OTBET
BO BCEX
3aj1auax
BJaJeTh HaBbIKaMu |Pelenne 3agaun [ponemonctp | [Iponemonctp | 3amayu He
BEIOOpA MAaTEPUANIOB |IPUKIIATHBIX pelIeHBI B HPOBaH HpPOBaH BEPHBII| pemeHbI
JUISL 33JTAHHBIX 3a7a4 B TTOJTHOM BEPHBIN XOJ] | X0 peleHus B
yCJIOBUHI KOHKPETHOM o0beMe U peneHus




JKCIUTyaTaluy ¢ MIPEIMETHOM MTOJTyYCHBI BCEX, HO HE | OOJBIIMHCTBE
y4eToM TpeboBaHui |001acTu BEPHEBIC MOJTy4YCH 3a1a4
TEXHOJIOTHYHOCTH, OTBETHI BEPHBIA OTBET
SKOHOMHYHOCTH, BO BCEX

SKOJIOTHYECKUX 3aJa4yax

MOCJIEACTBUH UX

PHMCHEHH)

7.2 IlpumepHblii 1NepeyeHb OIEHOYHBLIX CpeACTB  (THIOBBIE
KOHTPOJIbHbIE 3aJaHUsl WM HMHbIE MATEPHAJIbl, HEOOXOAUMbIE IS OLEHKH

3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 TIlpumepHblii mnepedyeHb 3aJaHUil AJs1  NMOJATOTOBKH

TeCTHPOBAHUIO

1. Uto Takoe MapTEHCHUT B YIIICPOJUCTON CTATH?

A) TBepaplif pacTBOp BHEIPEHU yriepoaa B oF€;

B) Tepastit pactBop BHeApeHus yriaepona B yFe;

C) IlepechltieHHbIH TBEPABIA PACTBOP BHEIPEHU yriieposa B aFe,;
D) IlepecrltieHHbII TBEpABIA PaCTBOP BHEIPEHU yriiepona B yFe;
E) TBepaslii pacTBOp 3aMeIlIeHUs yriiepoa B oFe.

2. C xaKoH LeNTbI0 IPOBOJIAT PEKPHCTATIM3AMOHHBIA OT)KUT'?
A) BrlpaBHHBaHNE XUMHYECKOTO COCTaBa;

B) Ycerpanenue Haknena;

C) CHsATue BHYTPEHHUX HaNpPsLKEHUH;

D) N3menpuenue 3epHa;

E) Ycrpanenne ceTkr BTOPHYHOTO IEMEHTHTA.

3. Uto siBNsieTcs OCHOBHOHM TEXHOJIOTHYECKOH 0COOEHHOCTHIO OTKUTa?
A) TemmiepaTypa Harpesa,

B) Cxopoctb Harpesa;

C) Bpemst BbIIEpKKH;

D) CkopocTh OXJIKICHUS;

E) Bpems Harpesa.

4. Yro sBIIsIETCA MPUUNHON Opaka 1o HeIOCTATOYHOU TBEPIOCTH TPH HEMOIHOW 3aKaJIKe T0IBTEKTOMIHON cTamm?
A) OkucneHne 1o rpaHHLaM 3epeH;

B) ObpazoBanne ceTkr BTOPHYHOTO IEMEHTHTA;

C) YkpynHeHue 3epHa;

D) Hanunuwue u3bbiTouHOTO heppura;

E) [lonyueHue CIMIIKOM MEJIKOTO 3epHa.

5. K xakoMy Ty neeKToB MOKHO OTHECTH I'a30BbIe PAaKOBHHBI B OTJIMBKAxX?
A) K ToueuHbIM;

B) K nunelHbIM;

C) K noBepXHOCTHBIM;

D) K 06beMHBIM;

E) K cMemaHHbIM.

6. Kak B3anMozeiCTBYIOT KpaeBble TUCIOKALUK OHOTO 3HAKA, IBIIKYIIHECS B OJHOU MIIOCKOCTH CKOJIBKEHUS?
A) [pursaruBarores;

B) OrrankuBarores;

C) BricTpanBaroTcs B BEpTHKAIBHBIE CTEHKH;

D) BrictpanBatoTcs B “IIaxMaTHOM ™ TTOPSIZIKE;

E) B3aumHO TOpMO3STCSA.

7. Kak u3mMeHsIeTCsl KOIMUeCTBO (peppHTa B JKEJIe30yIIIEPOUCTHIX CIUIABAX C YBEIHUSCHUEM COJIep)KaHus yrieposaa?
A) Pacrer;
B) Ymenbmaercs;

K



C) Io xpuBoOif ¢ MAaKCUMyMOM;
D) Ilo xpuBoii ¢ MUHUMYMOM;
E) He 3aBucur oT cozmepxaHus yriepoaa.

8. Kakoii TepMuueckoii 00paboTKe MoABEpraloTes ASTaH MOCIe eMeHTaluu?
A) 3akanke U BEICOKOTEMIICPaTypHOMY OTITYCKY;

B) 3akainke;

C) 3akanke U HU3KOTEMIIEPaTypHOMY OTIIYCKY;

D) donmonanTensHas TepMooOpaboTKa He TpedyeTcs;

E) Omxury.

9. Kakas Tepmudeckast 00pab0OTKa MIPUMEHSIETCS AJIsI 3a3BTEKTOUAHBIX CTallel meper 3aKankoi?
A) Cheponnn3upyoumii OTKUT;

B) Hopmamm3anus;

C) PexpucTamIi3aiOHHBIH OT)KUT;

D) Oxur st CHATHS BHYTPEHHUX HANPSDKSHHH;

E) qud¢dy3nonnsit oTxHT

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

A) Bblia mpoBeieHa AOMOIHUTENBHAS. OYUCTKA 110 BPEHBIM IIPUMECM;

B) BbUIO BBINOIHEHO OJXACHUE U3 ayCTEHUTHOTO COCTOSIHUS HA CIOKOHHOM BO3/yXe;
C) Bbruto mpoBeneHo MoaMHIMNPOBAHNE;

D) Bruta npoBeeHa 3akaiika ¢ MOCIeAyIOIINM BEICOKAM OTITYCKOM;

7.2.2 IlpumepHblii nepeyeHb 3aJaHUil AJsl pelIEHUs
3a1a4

1. Uto o6o3Hauaet OykBa ¢ B popmyie c=k+1-¢?
A) Yucno BHEITHHUX (HaKTOPOB;

B) Yucno das;

C) Yucno creneHeid cBOOOIBI;

D) Ynciao KOMIOHEHT;

E) KoHueHTpanuo 0CHOBHOIl KOMIIOHEHTBI.

2. Yro o6o3Hauaet OykBa F B popmyne F=H-TS?
A) DHTpomnnio;

B) AGcomotHyto TEMIIEpaTypy;

C) Iomnyto 3HEpTHIO;

D) CroboaHyI0 3HEPTHIO;

E) Cumny.

3. Tpu Harpese 10 Kakoii TeMIepaTyphl 3aKajika CTajId He UMeeT CMbIc/a?
A) Hwxe muanm A,

B) Brimre unuu A1 na 30-50 °C;

C) Boue nuanu As Ha 30-50 °C;

D) Beiue nuanu As Ha 100-150 °C;

E) Boiute muanm Acr Ha 30-50 °C.

4. CKOIBKO aTOMOB IIPUXOAUTCA Ha 3JieMeHTapHyo sdeliky OLIK pemerku?
A)4;
B) 2;
Ol
D) 6;
E) 8.

CTaHIAPTHBIX

5. Kak 3aBHCHT pa3Mep PeKpHCTaNIH30BaHHOTO 3epHA OT CTEMCHH IPEABAPUTENBHOM JehOpMalHH, IPEBBILIAIOIEH Exp?

A) Pacrer;

B) Ymenpmaercs;

C) 3aBUCHMOCTH UMEET MAKCUMYM;

D) 3aBucumocTh UMEET MUHUMYM;

E) Pa3mep 3epHa He 3aBUCHUT OT CTENECHH NPEABAPUTEILHON nedopmaruu.

6. Kakoe 13 npuBeieHHBIX TpeX(a3HbIX paBHOBECHI OTHOCHTCS K MOHOTEKTHYECKOMY?
A) B1=P2ta;

B) y=0+f;

C) Btx=a;

D) xitxo=a,

E) xi=xota;



7. Kak MeHstieTcs pa3Mep KpUTHIECKOTO 3apObIIlia C POCTOM CTEHEHH epeoXIIaxIeHUs?
A) Pacrer;

B) Ymenbiiaercs;

C) OmuceiBaeTcst KpUBOH ¢ MAKCUMYMOM;

D) OmuceiBaeTcst KpUBOIM ¢ MUHUMYMOM,;

E) He 3aBucHT OT CTeneHN epeoXIakaeHHsI.

8. Kakast cocraBmsromass cBobonHoi sHeprun AF = -AFo6. + AFymp. + AFmoB. sBisiercss onpenensiomeil npu HepBUYHON
KpHCTaIUTN3anu?

A) AFmioB.;

B) AFymp.;

C) AFo06. + AFymp.;

D) AFnos. + AFymp.;

E) AFo06.

9. Kakyro XapakTepuCTHKY MaTEPHAIIOB OTIPENENAIOT IPH  OJHOOCHOM PaCTsKEHUH ?
A)KCU;

B) 3;

C)g;

D)HRB;

E) o100.

10. Kakoif n3 IETUPYIOUIUX JIEMEHTOB OTHOCUTCS K eppUTOOOpa3yromM?
A)N;

B) Cr;

C) Ni;

D) Mn;

E) C.

7.2.3 IlpuMepHbIii IepeyeHb 3a1aHUi 1J1s1 pellleHusi TPUKJIATHBIX 3124

1. Kakyto cTpyKTypy NUMeeT J0IBTEKTHYECKHUH OelIblil 9yryH?
A) ad+L;

B) a®+II;

C) II+1L;

D) IT+JI+1u;

E) JI+LI].

2. Kakas cTpykTypa moiydaercs IpH OXJIKACHHH YTIEPOIUCTOH cTanu B Macie?
A) [epur;

B) CopOur;

C) Tpoocrur;

D) beiinur;

E) Maptencur.

3. KakoBo cooTHOIICHNE TMHEHHBIX TapaMeTPOB KyOHMUECKOH pemeTKu?
A) a=b=cC;
B) a#b=c;
C) a=b=c;
D) a>b>c;
E) a<b<c.

4. Kakoif n3 epeyrciIeHHbIX CIIJIABOB SBIISETCS CTANBIO?
A) XH77TIOP;

B) Bp03L17C5H1;

C)P18;

D) A16;

E) BTS.

5. Kakas ctpykrypa obpasyercs NpH HU3KOM OTILycKe CTaau?
A) MapTeHCHT OTITyCKa;

B) Tpoocrur otmycka;

C) 3epHuUCTHI copowHT;

D) [InacTiuHYaTEII COPOUT;

E) 3epHucTsiii mepaurt.

6. DnemeHTHl A 1 B 06pa3yioT muarpaMmy 3BTEKTHYECKOTO THITA U JBA OTPAHHYCHHBIX TBEPJBIX PACTBOpa O U 3 TIepeMEeHHOH
pactBopuMocTu. Kakyio cTpykTypy OyIdeT MMeTh CIUIaB, MMEIOIIMH KOHLEHTPALMIO B HMHTEpBaje MEXIY MHUHUMAJIbHOH U
MaKCHMaJIbHOI pacTBOPUMOCTHIO 31eMeHTa B B anemenTte A?



A) ot+fu;

B) at+a+Bu;
C) atou+Pu;
D) B+a+aui;
E) B+ou.

7. Kakue mporiecchl TIPOMCXO/IAT MIPH OTITYCKe CTAlM B MHTepBasie Temmepatyp 400-600 °C?

A) YacTH4HBIN pacmag MapTeHCHUTA;

B) Pacnan ocrarouHoro aycTeHuTa;

C) Kapbuanoe npespalieHue;

D) IMonHsIit pacmaa MapTEHCHTa U KapOUIHOE MPEBPAIICHHE;

E) V3mensiercs MopdoIorus CTpyKTypsl heppuTa, IPOUCKXOIUT KOATYIIAUMS YACTHI] [IEMEHTHTA.

8. KakoBa (opma rpaduTOBBIX BKJIIOUCHNUIT B OEIIBIX YyryHaX?
A) XonbeBuIHAS;

B) laposuanas;

C) 3epHucras;

D) B stux yyryHax Het rpadura;

E) I[nactunyaras.

9. JlernpoBaHHbIE CTaH TI0 CTPYKTYPE HOPMAIIM3ALMHK IeNIsITCs Ha 4 Kiacca. BeidepuTe HOTHUIA.
A) OeppuTHBIi;

B) ITepnuTHBIi;

C) AyCTEHHUTHBIH;

D)JleneOypuTHbIif;

E) MapreHCcHUTHBII.

10. Kakoii 13 mepedrCIIeHHbIX CIUIABOB SIBJISIETCS] THTAHOBBIM CILIIABOM?
A) XH77TIOP;

B) Bp031[7C5H1;

C)P18;

D) Ji16;

E) BTS.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
. Kpucrannmmueckoe ctpoeHne MeTamios.
. Toueunsle nedeKThl U UX CBOMCTBA.
. OCHOBHBIE TUIIBI KPUCTAJUIMIECKUX PELIETOK METAJUIOB.
. [InaBnenue meTayos.
. MexaHu3Mbl KpUCTAIITU3AI[MH METAJJIOB.
. @uznueckas npupoaa aedpopMalun U pa3pyIICHUs.
. OTIBIX, MOIUTOHU3AIMA U PEKPUCTATITU3ALIHAL.
. SIBnenue Hakiena.
. CobuparenpHasi peKpUCTaILTU3AIIHS.
10. Yro Takoe crnaB?
11. Yro Takoe cucrema?
12. YUto Takoe KOMIOHEHT?
13. Yro Takoe aza?
14. TBepable pPaCTBOPHI BHEIPEHUS U 3aMELICHUSI.
15. YnopsoueHHbIE TBEPJIbIC PACTBOPHI U TBEPJIbIE PACTBOPHI BEIYUTAHUSI.
16. Xumuueckre COeAMHEHNS ¥ TPOMEKYTOUHBIE (pasbl.
17. MexaHNueCKne CMECH.
18. MeTobl TOCTPOCHUS TUarpaMM COCTOSIHUS JIBOMHBIX CIIJIABOB.
19. Ilpaswmio das. [IpaBuino oTpe3KoB.
20. lnarpamMma COCTOSIHUSI CIUIABOB C 3BTEKTHUECKUM IPEBPALICHUEM.
21. lnarpamMma COCTOSITHUSI CTUIABOB € TIEPUTEKTHUECKUM MPEBPALICHUEM.
22. Jlnarpamma COCTOSIHUS CIIJIAaBOB C TIEPEMEHHON PAaCTBOPUMOCTHIO KOMITOHEHTOB.
23. JlnarpaMma COCTOSIHHS CIJIABOB C XUMHYECKHM COEIMHEHHUEM.
24. luarpaMma COCTOSIHUSI CIUIABOB € TOJIMMOPQHBIM IPEBPALICHUEM.
25. OCHOBHBIE XapaKTEPUCTUKH JKeJie3a, YIIepoaa U UX CIIaBOB.
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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,

7.2.5 IlpuMepHBbIii NepeyeHb 3aJaHMI 115 pellleHus MPUKJIATHBIX 3a/1a4

Teopernueckue BONPOCHI
OcCHOBHBIE THUIIBI CTPYKTYP METAJUIOB.
Knaccugukanus nehekToB KpUCTAUINYECKOH pemeTku. Touednbie Ae(eKThl.
Knaccugukanus nepexros kpucrammdyeckoil pemerku. KpaeBble 1ucioKaum.
Knaccugukanus nehekToB KpUCTAUINYECKOH pelieTku. BUHTOBBIC U cMEIIaHHbIE
JUCIIOKALINN.
Koutyp broprepca, Bektop broprepca, INIOTHOCTh ¥ TOPMOKEHUE TUCIOKALIAMN.
Knaccugukanus nepexros kpucrammieckoil pemerku. [loBepxHOCTHBIE NeQeKThI
OcHOBHBIE 3aKOHOMEPHOCTH CaMOIIPOU3BOJIBHOM KpUCTAIN3ALUN
BnusiHue creneHn nepeoxiaxkIeHus: Ha OCHOBHBIE XapaKTEPUCTUKH IIpoLiecca
KpUCTAJLIIU3ALUH.
HecamonpousBoabHas kpuctamuzanys. MoaupuuupoBaHue.
@®opma KpUCTaJUIOB U CTPYKTYpa CIUTKA.
Bropuunas kpucrammszanus. OcoOeHHOCTH MAPTEHCUTHOI'O MEXaHU3MA.
@a3bl B cIIJIaBaX METAUINYECKUX CUCTEM.
ITpaBumno ¢a3 ['m60ca, mpaBuIO OTPE3KOB.
Jnarpamma coCTOSIHUS ¢ HEOTPAHUYEHHOW PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM U
KUJKOM COCTOSHUU.
Junarpamma cocTosiHUS € IBTEKTUKON. CTpOEHHE 3BTEKTHUKH.
Juarpamma cOCTOSHUS C IEPUTEKTUKOM.
JlnarpamMmbl COCTOSTHUS C TOTMMOP(PU3MOM Y KOMIIOHEHTOB.
JluarpaMmbl COCTOSIHUS C XUMUYECKUM COCTUHEHHUEM U IIPOMEKYTOUHOM (ha3oil.
IIpaBuno Kypnakoga.
I'eomeTpryeckue CBOMCTBA KOHLEHTPALMOHHOIO TPEYTOJIbHUKA TPOMHBIX JUarpamm.
MexaHnyeckne CBOMCTBA KOHCTPYKIIMOHHBIX MATEPUAJIOB.
Briusinue HarpeBa Ha CTPYKTYpY M CBOMCTBa Ae()OPMUPOBAHHOIO METaIa.
KomnoneHTs! 1 (ha3bl AuarpaMMsbl sKeIe30-yriaepo.
@opMupOBaHUE CTPYKTYpPHI CIIABOB JUArPaMMBI JKEJIE€30-LIEMEHTHT.
Uyrynsl. Cepble, BHICOKOIIPOYHBIE, KOBKHE.
Knaccugukarus BU10B TepMUYECKOH 00pabOTKH.
Tepmuueckast 00paboTKa CIUIaBOB, HE UMEIOITUX MPEBPAIIEHUN B TBEPJOM COCTOSTHUU.
Tepmuueckas 06paboTKa CIIJIABOB € IEPEMEHHON PACTBOPUMOCTBIO B TBEPIOM
COCTOSIHUHU.
[TpeBpatieHus B cTaiay pU HarpeBe 10 AyCTEHUTHOIO COCTOSTHUS.
[TpeBpartieHus B cTaau NpU OXJIAKACHUH U3 ayCTEHUTHOTO COCTOSIHMSL.
Jlnarpamma U30T€pMHUYECKOI0O pacnajga ayCTEHUTA.
[IpeBpariieHust ayCTeHUTa B M30TEPMUUYECKUX YCIOBUSAX U IPU HEMPEPHIBHOM
OXJIAKIEHUH.
Oco0eHHOCTH MapTEHCUTHOTO MPEBPAILIEHUS B CTAJISAX.
beitHuTHOE NpeBpaleHue B CTANISX.
[TepnuTHOE MpeBpallleHHE B CTANISIX.
ITpeBpalieHus npu HarpeBe 3aKajleHHOM CTaJIu.
OTXHT 1 HOpMAJIA3ALUS CTAJICH.
3akainka craneit. O6paboTka X0JI0I0M.
3aKaJIMBa€MOCTh M ITPOKAJTMBAEMOCTh CTaJICH.
XUMHUKO-TepMUUEcKas 00paboTKa CTajew.
CgoiicTBa U KIaccuUKAIUS YTIAECPOIUCTHIX CTaIeH
MapxkupoBKa JETHPOBaHHbBIX CTaleH
Knaccudukanus gerupoBaHHBIX cTalei
KoHCTpyKIIMOHHBIE JIETUPOBAaHHBIE CTAJIN



45. UHcTpyMeHTalIbHbBIE JIETUPOBAHHBIE CTANIN

46. Koppo3nOHHOCTONKHE, KAPOCTONKHUE U KAPOIPOUHBIE JIETUPOBAHHBIC CTAIIN
47. CruiaBbl Ha OCHOBE JIIOMUHUA.

48. Knaccudukanusi 1 mpuMEHEHHUE aTIOMHUHHUEBBIX CILJIABOB.

49. CrinaBbl HA OCHOBE MEJIH.

50. Knaccudukanus u mpuMeHeHne METHBIX CILJIaBOB.

[TpakTHyeckue BONpoCH

Pexxum 00paboTku cranu 45 Ha 3epHUCTBINA COPOMT.

Pexxum 00paboTku ctainu Y8 Ha 3epHUCTHIN TIEPIIUT.

Pexxum nomyuyeHus CTpyKTypbl HUKHETO OeliHuTa B cTainu Y 8.

Pexxum Tepmudeckoit 00pabOTKH HU3KOYTJIEPOIUCTON CTaNH, MTOABEPTHYTOM

LEMEHTALUH.

Pexxum ynpounstoiei TepmMuyeckoir 00padotku crutasa J[16.

Pexxum 00paboTKH Ha MaKCUMATbHYIO TBEpAOCTh cTanu 50.

PexxuM 00paboTKH Ha MaKCUMAaJIbHYIO TBEPIOCTh cTanu Y 8.

Pexxum 00paboTKH HA MaKCHMATBLHYIO TBEpAOCTh cTanmu Y 10.

[Tprunna O6paka npu 3akanke craau 40, 3aKIH0YAIOLIET0cs HOJIYYEHUH TPOOCTHTO-

MapTEHCUTHOMN CTPYKTYPBI.

10. IlpuunHa OGpaka npu yJIydlIeHUH CPEIHEYTIIEPOAUCTON CTallU, 3aKJIFOYAIOIErocs B
IPEBBILIEHUH 3a/IaHHOTO YPOBHS TBEPAOCTH.

11. Ilpuunna Opaka npy yJIydlIeHUH CPEAHEYTIIEPOAUCTON CTalU, 3aKJIFOYAIOIErocs B
3aHM)KEHUU 33JJaHHOT0 YPOBHS TBEPJOCTH.

12. Ilpuunna OGpaka npu 3aKajike CpeAHEYIIepOJUCTON cTalu, 3aKIF0YAOLIErocs B
HEJ0CTATOYHOU TBEPIOCTH.

13. IlprumHa yxXyAmeHus MIaCTUYHOCTU CTAJIM MPH 3aMEHE YIIydlLIeHHUs HOpMaJIu3alen.

14. [IpyunHa pa3nuuuil B MEXaHUYECKUX CBOMCTBAaX AypajllOMHUHA, IIOJIBEPTHYTOIO OTXKUTY,
3aKaJIKe U €CTECTBEHHOMY CTAPEHHMIO.

15. CriocoOb! ycTpaHeHHUs: OCTATOYHOT'O ayCTEHUTA B 3aKaJICHHOM CTaJIu.

16. Crioco6 n3MenbueHus, CTPYKTypa 3BTEKTUKH B CHITyMUHAX.

17. CnocoObl u3MenbueHus 3epHa B METANIMYECKUX MaTepraax.

18. Crioco6 nosy4yeHus MapoBUIHOTO rpadura B UyryHax.

19. Crroco6 momy4eHust CTPyKTYPhI KOBKOTO UyTYHA.

20. Crioco0bl 3aKaKH CTaJu.
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7.2.6. Meroauka BBICTABJIEHHSI OLEHKH TMNpPH  TNPOBeAEHHH
NMPOMEKYTOYHOM aTTeCTAlNH

3a4eT C OLICHKOM MPOBOAUTCA MO TECT - KapToukaM. CTyIEHTY BbIIA€TCS
KapTO4Ka C IATHIO BompocaMu. [IpaBUiIbHBIM OTBET HA KAXKIbIM BOMPOC TOJBKO
OJIMH. 3a MPaBUJIILHBIN OTBET CTYACHT MOJydaeT OJWH 0aul. Y KaXXJoro CTy/IeHTa
CBOM BapuaHT. HekoTopbie BOPOCHI B Pa3HbIX BAPUAHTAX MOTYT HOBTOPSITHCS, TaK
KaK SIBJISIIOTCS] IPUOPUTETHBIMH.

MakcumanbHOE KOJTUYECTBO HAOpaHHBIX OAJIJIOB — 5.

[MIxana oreHUBaHUS:

O1ieHKa «OTJIMYHO» BBICTABIISICTCS CTYICHTY, HaOpaBIemMy 5 6asioB.

OreHKa «XOpOIIOY, BEICTABIIAETCS CTYACHTY, HaOpaBiieMy 4 Oaa.

O1eHKa «yJI0BJIETBOPUTEIIBHOY, BHICTABIISIETCS CTYICHTY, HaOpaBiiemy 3
Oasna.



OreHKa «HEYIOBICTBOPUTEIIBHO», BBICTABIIACTCS CTYACHTY, HAOpaBIIEMY
MeHee 3 0alIoB.

ITpumep TecT - 3aganus U1 3a4€Ta ¢ OLEHKON

JTAATPAMMBI COCTOSSHUS IBOMHBIX CUCTEM

P
Py

=

Pucynok 1
Bormpoc 1. B xakux 1BOMHBIX CHCTEMAaX, IUarpaMMbl KOTOPBIX MMOKa3aHbl HA pUCYHKE 1,
€CTb KOMIIOHEHTBI, UMEIOIHE TOJTMMOP(QHBIE IPEeBpaIleHus ?
Otsersi: 1) 2,1, 3 2) 2,4,56 3)3, 4, 7 42, 4, 7, 8 51, 3, 4, 7
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Pucynok 2

Bonpoc 2. ITonb3ysick pucyHKOM 2a, OnpenennTe, U3 Kakux a3 COCTOUT CILJIaB,
coaep:xamuii 70% xomnonenta B npu 700 °C.
OtBetsl: 1)k +7v 2) B+ x 3)B+y 4) x, B,y 5a,B v

Bompoc 3. Tloaw3ysich pHUCYHKOM 20, OIpEACTUTEe KOJIMYECTBO IKHIKOH (a3el B  CIUIaBe,
coneprkamteM 10 % snemenra B npu temneparype 500 °C.
Otsetnr: 1) 10%  2) 20% 3) 30% 4) 50% 5) 60%

Bompoc 4. Ilonp3ysice puCyHKOM 2a, HapucyiWTe KpHUBYIO OXJXKICHHA IS  CIUIaBa,
conepxkamero 20% xoMmmoHeHTa B; ykaxuTe peakuuu, MPOTEKAIOI[ME HAa BCEX YYacTKax KpHUBOM

OXJIAXKIEHUS.
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Pucynox 3

Bomnpoc 5. Tonp3ysick prucyHkamu 20 u 3, onpeaenuTe, Kakoi THI CTPYKTYPHI OyJIeT UMETh

crutaB, coaepxamuii 75-80% snemenTta B mpu KoMHATHOM TemmepaType.
Otsetsi: 1) 1 2) 3 3) 4 4) 5 5) 6



DK3aMeH MPOBOJIUTCS MO OmiieraM, KaKIblii U3 KOTOPBIX COAEPXKHUT 3
TEOPETUYECKUX Bompoca u | mpakTudyeckuii Bompoc (3amauy). Kaxkabri
NpaBWIbHBI OTBET HA TEOPETUYECKH BOMNpPOC oOuLeHuBaeTca 1 Oamiom,
NpaKkTUYECKUd Bompoc (3agava) oueHuBaercss B 2 Oamma. MakcumanbHOe
KOJINYECTBO HaOpaHHBIX OaIJIOB — D.

1. Ouenka «HeynoBieTBOPUTENBHO» CTaBUTCA B CIydyae, €CIH CTYACHT
HaOpasi MeHee 3 6aJIJIOB.

2. OtieHka «Y 1OBJIETBOPUTEIHHOY CTABUTCS B CIIy4ae, €CIu CTyACHT Habpai
3 Gama.

3. Ouenka «XopoIio» CTaBUTCS B CiIydae, €Clii CTyJIeHT HaOpai 4 Oasia.

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

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Konx
KonTponupyemslie pa3zeinbl (TEMbI) . HanmenoBanue
Ne ni/m KOHTPOJIHPYEMOi
JUCIUILTAHBI OIICHOYHOT'O CpeCTBa
KOMITCTCHITHH
1 Beenenune. Ctpoenue metauioB.  |OIIK-4, OITK-6 Tect, KOHTpOIBHAS paboTa,
Kpucrannuzamnus MeTanioB u YCTHBIH OIpoC
CILIABOB.
2 OCHOBBI TEOpUU CILIABOB OIIK-4, OIIK-6 Tect, kKoHTpOIBbHAS paboTa,
YCTHBIM OIIPOC
3 KenezoyrnepoaucTele CIUIaBbl OIIK-4, OIIK-6 Tect, kKoHTpOIBbHAS paboTa,
3aIuTa JJabopaTOpHbIX
paboT, 3a4eT C OIEHKOMN
4 Tepmuueckas o6padoTka meramios|OIK-4, OITK-6 TecTt, KoHTpOIBHAS paboTa,
U CTIJIaBOB (T€OPUS U TEXHOJIOTHSI) 3aIuTa 1a00paTOPHBIX
pabort, KypcoBas paboTa,
HK3aMEH
5 KoHcTpyKimoHHbIE CTanu U OIIK-4, OIIK-6 Tect, KOHTpONIBbHAS paboTa,
crutaBbl. CTally U CIUIaBHI C 3aIuTa JJabopaTOpHBIX
0CcOOBIMU CBOMCTBaMU pabort, KypcoBasi paboTa,
YCTHBIN OITPOC, IK3aMEH
6 LIBeTHBIE METAJIJIBI U CILIaBBI OIIK-4, OIIK-6 Tect, KOHTpONIBbHAS paboTa,
3aIuTa JJabopaTOpHBIX
pabort, KypcoBasi paboTa,
YCTHBIN OITPOC, IK3aMEH

7.3. MeToanueckue MaTepuajbl, oONpeJejasOliie MNPOUEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHue OCYIIECTBISCTCS, JUOO TPU TOMOIIM KOMIIBIOTEPHOM
CUCTEeMbl TECTUPOBAHUS, JIMOO C HCIIOJIH30BAaHUEM BBIJAHHBIX TECT-3aJaHUN Ha
oymaxkHom Hocutene. Bpemsi tectupoBanusi 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKAa TECTa DK3aMEHATOPOM U BBICTABIISIETCS OIEHKA COTJIACHO METOJUKH
BBICTABJICHUS OIICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINH.

Pemienne craHmapTHBIX 3a/ad OCYHIECTBIAETCS, JUOO TIPU TTOMOIIHU
KOMITBIOTEPHOW CHCTEMBI TECTHUPOBAHMS, JUOO C HCIOIH30BAHWEM BBITAHHBIX
3amad Ha OyMmaxkHOM HocuTene. Bpems pemenuss 3amau 30 muH. 3atem
OCYILECTBIISIETCS TPOBEPKA PEIICHUS 3aJad SK3aMEHATOPOM U BBICTABIISAETCS




OIICHKA, COTJIACHO METOJWKH BBICTABJICHUS OIEHKH TP  IPOBEIACHHUH
IIPOMEKYTOYHOM aTTECTALIHH.

Pemenve mnpHWKIagHBIX 3aJad  OCYIICCTBIISCTCS, JUOO TIPH  ITOMOIIH
KOMITBFOTEPHOH CHCTEMBI TECTHUPOBAHHMS, JHUOO C HCIIOJIB30BAaHUEM BBITAHHBIX
3ajlady Ha OymakHOM Hocutene. Bpems pemenus 3amad 30 MuH. 3aTtem
OCYIICCTBJISCTCS TPOBEPKA PEIICHUS 3a7ad 3K3aMCHATOPOM U BBICTABIISACTCS
OIICHKA, COTJIaCHO METOJHMKH BBICTABIICHHUS OICHKH IIPH  IPOBECACHUU
MIPOMEKYTOUHOM aTTeCTAIIHH.

3amuTa KypcoBOM pabOTHl WJIM OTYeTa IO BCEM BHAAM TPAKTHK
OCYIIECTBIISIETCSI COTJIACHO TPEOOBAHUSIM, TIPEIBSIBIIEMBIM K paboTe, OMTMCAaHHBIM
B METOJMYECKHX MaTepuanax. [I[puMmepHoe BpeMs 3aIuThl HA OJHOTO CTYACHTA
coctasisgeT 20 MuH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 Ilepeyennb y4yeOHOIl JHMTepaTypbl, HEOOXOAMMOI J/JIsi OCBOEHHS

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

mox pen. b.H. Ap3amacoBa

2 | Jlaxtuur FO.M., Marepuanosenenue — M.: U3a-Bo Mertamnyprus, 1990. —
Jleontnena B.I1. 472 c.

3 | IO.A. Temnep, A.T. Marepuanoenenue (J1ab. paboTsl, METOABI aHANIH3A,
Paxmranr 3agaun). M.: Metannyprus, 1985

4 | H.H. bepe3uHa, MeTtoauueckue yKa3aHus M0 BBIITOJIHEHUIO J1a00paTOPHBIX
B.A. IOpseBa pabot no kypcy Marepuanosenenue». Boponex: ®I'BOY

BIIO «Boponexckuii rocyaapcTBEHHBIH TEXHUUECKUN
yHuBepcureT», 2006, 2007. Yactb 1-3 NoNe27,186,187

5 | M.B. bepesum, MeTtoauueckuie yKa3aHus M0 BBIITOJIHEHUIO J1a00paTOPHBIX
N.A. TlanTbIKNHA, pabot no kypcy «Marepuanosenenue». Boponex, 2011.48
B.A. FOpneBa c. No200-2011

6 | O.B. 'opoxaHkuHa, Metoanyeckne yka3aHus 10 BBIMTOJIHEHUIO Ja0OpaTOPHBIX
B.A. IOpneBa pabort no kypcy «Marepuanosenenue». Boponex, Yacts 1-

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

7 | O.B. I'opoxankuHa, Metoauueckue yka3aHusl K IPOBEACHUIO MPAKTUYECKUX

B.A. IOpseBa 3aHATHN N0 JUcHUILUIMHE «MaTtepruanoBeeHue.

Boponex, Ne 273-2013

8.2 IlepeueHb WH(OPMALMOHHBLIX TEXHOJIOTHIi, UCHOJIb3yeMbIX MPHU
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 IpoLecca IO IAUCHHUILUINHE, BKJIOYas
nepeYyeHb  JHMLIEH3MOHHOI0  MPOrPaAaMMHOr0  o0ecrne4YeHusi, pPecypcoB
HH(GOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHeT», COBPEeMEHHbIX
npodeccnoHaNbLHbIX 023 JAHHBIX M HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

PexoMenyemas iureparypa B BUAE AIEKTPOHHBIX PECYPCOB MPEACTABICHA
Ha caiite BI'TY (mayuno-rexuuueckas oudauoreka): http: //catalog.vorstu.ru/

-  Nuadopmanmonno-npaBoBeie  mopTtanbl  «KOHCYJIbTaHT  TUTIOCH
(http://www.consultant.ru), «"apan» (http://www.garant.ru/);



- bubnuoreka I'OCTos, CTaHIAPTOB u HOPMATUBOB
(http://www.infosait.ru/);

- DOnexkTpoHHass  uHGOpMalMOHHO-OOpa3zoBarensHas cpega BITY
(http://eios.vorstu.ru)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsd
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
Cnenuanu3upoBaHHas JIEKIMOHHAS ayauTopus, OCHAIlICHHAs
000pyIOBaHUEM TS JIGKIIMOHHBIX IEMOHCTPAIUI U MPOEKIIMOHHOM armaparypoi
VYuebHsble 1abopaTopui:
«Jlaboparopust MeTamiorpadpuIecKoro aHaau3a»
«JIabopaTopusi MEXaHUUYECKUX UCTIBITAaHUI
«JIaboparopust TepMuyueckoit 00pabOTKI
JIucIuienHbIA KJ1acC, OCHAUICHHBIM KOMIBIOTEPHBIMHU IIPOrpaMMaMU IS
MIPOBEICHUS JTAOOPATOPHOTO MPAKTUKYyMa
JlabopaTopusi, 000pyI0BaHHAsI TPOSKTOPOM M MHTEPAKTUBHOM JTOCKOU
HartypHble IeKIMOHHBIE JEMOHCTPALIUN:
- KoMIIIeKT 351eMEHTapHBIX SYEEK;
- KommiekTsl 00pa3iioB crajnei, 4yryHoB, IIBETHBIX METAJJIOB,
- ATnacel MeTaJorpaduyecKue;
- KommiekTsl hoTorpaduii MUKpOCTPYKTYp CTaJIE U YYyT'yHOB.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLUXCS 110
OCBOEHMUIO JUCHUIIJIUHBI (MOAY JISA)

[To gucuunnuae «MaTepualioBEACHNE» YUTAKOTCS JICKIUH, TPOBOIASATCS
MPAKTHYECKHUE 3aHATUS U T1a00paTOpHBIE pabOTHI, BBIMOIHIETCS KypcoBas paboTa.

OcHOBOM M3y4yeHUS JUCUUIUIMHBI SIBISIOTCA JIEKIMM, Ha KOTOPBIX
U3JIaralTcs HauboJsiee CyIEeCTBEHHbIE U TPYAHbIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HalIeIINe OTpaXeHus B yueOHO uTeparype.

[IpakTHyeckue 3aHATUS HANpaBieHbl Ha NPUOOpPETEHHE NPAKTHUECKUX
HABBIKOB pacyeTa BEJIWYUHBI 3€pHA, KOJIMYECTBEHHOTO COOTHOIIEHHUs (a3,
XMMHUYECKOTO cocTaBa (pa3. 3aHATHS MPOBOIATCS IMYTEM pPEIIEHUS KOHKPETHBIX
3aJa4 B ayAUTOPUH.

JIabopaTopHbie pabOThI BBIMOJIHAIOTCS Ha J1a0OPAaTOPHOM 0OOPY/IOBaHUU B
COOTBETCTBUH C METOJMKAMH, MPUBEIACHHBIMU B YKa3aHHIX K BHITIOJTHEHHUIO PaboT.

Meronvka BBIMOJHEHUS KypCOBOM pabOThl M3J0KE€Ha B  Y4eOHO-
METOJUYECKOM TOocOoOMU. BBIMOMHATE dSTambl KypcOBOM pabOTHI  JOTHKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHTponb ycBoeHus: marepuayia IUCIHUIUIMHBI MTPOU3BOIUTCS MPOBEPKOM
KypcoBOil pabOThI, 3amUTON KypcoBo paboThl. (OCBOEHWE NUCIUILTAHBI
OLICHMBAETCS HAa DK3aMEHE.

Bun yaeOHbIX
. JlesaTenpbHOCTh CTyIeHTa
3aHATHU
Jlexmus Hanucanue koHCHIEKTa JIEKLHI: KPAaTKO, CXeMaTUYHO, TTOCJIEI0BATEIBHO
(buKCUpPOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJBL, (OPMYITUPOBKH,




0000111eHNs; TOMEeUYaTh Ba)KHBIE MBICIH, BBIACNATH KIIIOUEBBIE CIIOBA,
TepMuHBbI. [IpoBepka TEPMUHOB, MOHITUH C MOMOILBIO SHLUMKIONEAUN,
CJIOBapel, CIPaBOYHHUKOB C BBINMCBIBAHUEM TOJIKOBAHUW B TETPalb.
O06o3HaueHue BOMPOCOB, TEPMHHOB, MaTepHasa, KOTOPHIEC BHI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B peKoMeHAyeMou mauteparype. Eciam
CaMOCTOSITENIFHO HE yJaeTcs pa3odpaTbcs B Marepuaie, HeoOXOIMMO
chopMyIHpOBaTh BONPOC U 33JaTh MPEIOAaBaTeNI0 HA JICKIUH WA Ha
MPAKTUYECKOM 3aHSITHHU.

[IpakTrueckoe
3aHATHE

KoncnektupoBanne  pekOMEHIyeMbIX  HCTOYHHMKOB. PabGota c
KOHCIIEKTOM JIEKI[MH, [TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIpOCaM,
MPOCMOTp peKoMeHJyeMoil nuteparypsl. [IpocioymuBanue ayauo- u
BUICO3ANUCEH 110 3aJaHHOI TeMe, BHIIIOJHEHNE PacyeTHO-TPpahUIeCcKuX
3aJJaHuM, pelIeHne 3a]1a4 10 aJTOPUTMY.

JlaGopaTtopHnast pabota

JlaGopaTtopHuble ~ paOOTBI  TMO3BOJIAIOT ~ HAYYHUTHCS  NPUMEHATH
TEOPETHUYECKUE 3HAHUS, IIOJIY4YEHHbIE Ha JIEKIUU [pU pPEUICHUH
KOHKpEeTHbIX 3ahady. YTtoObl Hambojee panuoOHAIbHO U  IOJIHO
MCIOJIb30BaTh BCE BO3MOXKHOCTH J1a00PATOPHBIX JAJISl TOATOTOBKH K HUM
HE00XO0UMO: CIIeyeT pa300paTh JEKLHUIO 110 COOTBETCTBYIOLIEH TeMe,
03HAKOMUTCSI C COOTBETCTBYIOLIUM pa3zielioM yueOHHKa, mpopaboTaTh
JIOTIOJIHUTEbHYIO JINTEPATypy M HCTOYHUKH, PEIIUTh 3aJadyd U
BBINIOJIHUTH JIPYTU€ NUCbMEHHbIE 33JIaHUS.

CamocTosaTenbHas
paborta

CamocrosTenbHas paboTa CTYIEHTOB CHOCOOCTBYET TINTyOOKOMY
yCBOGHHsSI ~ y4yeOHOro  Marepwaja W pa3BUTHIO  HABBIKOB
camMo00pa30BaHMsL. CamocrosarenbHass ~ pa0oTa  mpeamnoJaraer
CJIEAYIOLIME COCTaBIIAIOILHUE:

- paboTa ¢ TeKCTaMu: y4eOHHKaMHM, CIIPABOYHUKAMH, JOIOIHUTEIbHOM
JUTEPATypOid, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITHH;

- BBIIOJIHEHUE TOMAIIHUX 3a/laHUH U pacyeTos;

- paboTa HaJ TEeMaMH JIsl CAMOCTOSTEIbHOIO U3YUYEHHUS;

- yyacTue B paboTe CTy/IeHUEeCKUX HAayYHbIX KOH(EPEHIINH, OTMMITHa;
- IOATOTOBKA K MPOMEKYTOYHON aTTeCTallNN.

IToaroroBska k
IIPOMEKYTOUHON
aTTeCcTaluu

I'oTOBUTBCSI K IPOMEKYTOUHON aTTECTALUU CIIEAYET CUCTEMAaTUYECKH,
B TCUCHHEC BCCTO CEMECCTpPA. NaTencuBHas IIOArOTOBKA JOJI’)KHA HAYAThCA
HE IMO3JHEE, YeM 3a MECAL-NIOJITOpa IO NPOMEKYTOUYHOW aTTeCTaluy.
JlanHble epes 3a4eTOM C OLIEHKOMW, 9K3aMEHOM TpH JIHA 3(PPeKTHBHEE
BCET0 MCIOJIb30BaTh JJIs1 HOBTOPEHMSI U CUCTEMATH3aMU MaTepHaIa.




