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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MAaTCPUAIOBEICHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3aruu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPUAIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszauu B 2027 - 2028
yueOHOM rofly Ha 3aceaHuu kadeapsl JIMTEHHBIX MPOIIECCOB U MaTepUATOBEICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena s peanusaruu B 2028 - 2029
y4eOHOM Trojly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MAaTCPUATIOBEICHUS

[Iporokomor 20 . Ne

3aB. kadenpoii H.A. ®eoktucton

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogoopena st peanmsanuu B 2029 - 2030
y4eOHOM Toly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MAaTCPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

Henssmu ocBoenus qucuuiuinabl «KMATEPUAJIOBEJIEHUE sBnstorces: mpuoOperenne
CTYICHTAaMM TEOPETUYECKUX 3HAHUM O 3aKOHOMEPHOCTSX, ONPENEIAIOIINX CBOWCTBA
MaTepuasoB, NPAKTUUYECKUX HAaBBIKOB KOHTPOJS M IMPOTHO3UPOBAHUS CBOMCTB M IIOBEIEHUS
MaTEepHaJIOB B PA3JIMYHBIX YCIOBUSAX UX 00paOOTKH M HKCIUTyaTalMH, HEOOXOJUMbIX OakaiaBpy
1o popUITIO «Meramnyprus YEPHBIX METaJUIOB) JUTS IIJIOJIOTBOPHOU
HAy4YHO-HCCIIEI0BATENbCKON U IPOU3BOICTBEHHO-TEXHOJIOTNYECKON IEATENBHOCTH.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

JucuunnuHa MarepuaioBeieHUe BXOJIUT B 00sA3aTENbHYIO 4YacThb Y4YEOHOIo IUIaHa
00pa3oBaTesIbHOI IPOrpPaMMBI.

Jiis  u3ydeHUs  AMCUMIUIMHBL  HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIaJIEHUs),
c(hOpPMHUPOBAHHBIC B PE3YJIbTATE U3YyUSHHS JUCIUTUINH/ TPAKTHK:

BBenenue B HanpaBiieHuE

Hcropus MeTamrypruu

OOmas 1 HeopraHudecKasi XUMHS

OCHOBBI METAJITyprU4€CKOro Mpou3BOICTBA

dusuka

duznueckas XUuMHUs

3HaHus (YMEHMs], BIaJleHus ), NOJyYEeHHbIE NPU U3YYEHUU AAHHOW MUCLUIUIMHBI OyIyT
HEO0XOIUMBI JUIsl U3YyUEeHHUS TUCIUILIINH/TIPAKTHK:

JInTeliHOE IPOU3BOACTBO

MeTtopl Mccie10BaHNs MATEPUAIIOB U IIPOLIECCOB

Pa3nuBka u KpucTam3anus cTainu

Hayuno-uccnenoBarenbckas padoTa

OCHOBBI IPOKaTHOI'O IIPOU3BOJICTBA

[ToaroToBKa K MpoIexype 3alIiThl ¥ 3alIMTa BBITYCKHON KBAIN()UKAITMOHHON pabOTHI

3 KomnereHuuu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHMILINHBI (MOYJIf1) U IVIAHUPYeMble pe3yJibTaThbl 00y4eHUs

B pesynbrate ocBoeHMs AMCHUILIUMHBI (Moaynsi) «MaTepuanoBeleHHe» 0Oydarouuiics
JOJKEH 001a1aTh CIEAYIOIIMMU KOMIIETEHIUSAMHU:

KOI[ HHIUKATOopa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

OIIK-1 CrmocobeH pemaTth 3amadv NPO(ECCUOHATBHOW JEATEIhbHOCTH, TMPHUMEHSS METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAJIN3a, ECTCCTBCHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAyUHbIE 3aKOHbl M IPHUHLMIBI MPU PELIEHUU
IIPaKTUYECKHX 3a/1a4

OIIK-1.2 Pemaer cranmaptHeie npodecCHOHANbHBIE 3aqaud C MPUMEHEHUEM
OOIENHYKEHEPHBIX 3HAHUHT

OIIK-1.3 [IpuMeHsseT MeTOnbl MOJECIMPOBAHMS W MATEMaTUYECKOIO aHalIM3a Ui
peleHts 331a4 TEOPETUYECKOT0 U MPUKJIAJTHOIO XapaKkTepa




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET 9 3a4eTHBIX eauHull 324 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,6 akaJ. 4acos:
—ayauTopHas — 14 akaj. 4acos;
— BHeayJIuTOpHas — 3,6 akaJl. 4acoB;

— caMocTosTeIbHas paboTta — 293,8 akajl. yacos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— IOATrOTOBKA K 3K3ameHy — 12,6 akan. yac
— IMOJATrOTOBKA K 3auéTy — 12,6 akaj. yac
®dopma aTTeCcTalluH - 3a4€T, SK3aMeH

AynutopHast 3 s
KOHTaKTHas paboTa E = dopma TeKyIero
& B
B aKaJ. Jyacax o ua KOHTPOJIA
Paznen/ Tema é (B akan ) =l . P Kon
& © | caMOCTOSATENBHON | yCIeBaeMOCTH U
JCIUTUTAHB 2 £ = ., |xommerenmn
2 & pabdoThl MPOMEKYTOYHOM
nmab. | mpakr. | S &
Tex. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pomp wmarepmama B
SKCIUTyaTallu u3zenuil. .
IIpopaboTka Texymuit
OcHOBHbIE MOHSTHSA. 6o peTpI/IquIcoro KOHTyH;nH OIIK-1.1,
Ucropus pa3BUTHSA 5,2 (J'ICII)U_II/IOHHOFO) YCTE—)IBII\/'I‘ OIlK-1.2,
MaTepHuaIoBeIeHUS KaK OIIK-1.3
wayin, Knaccumkats MaTepuaia JKCIIPECC-0IIPOC
MaTepHaJIoB.
2 IIpopaboTka
1.2 Knaccudukanus JIEKIIUOHHOTO Texymmit
MaTepHuaoB. OCHOBHBIE Marepuana; KOHTPOJIb:
CBOICTBa MaTepUasoB. MOATOTOBKA K 3amura OIIK-1.1,
CBsI3b MEXY CTPYKTYpOH H 0,5 11 nabopaTopHbIM 1abopaToOpHBIX OIIK-1.2,
CBOICTBAMU  MAaTEpHUAJOB. 3aHATUSM; paboT. OIIK-1.3
Mertoabt HCCIIEI0BaHUSA IIOJITOTOBKA K KonTponbnas
CTPYKTYPBL. KOHTPOJIbHOM pabora
pabore
HUroro no pazmeny 0,5 16,2
2. ATOMHO-KPHUCTANINYECKOE
CTPOCHHE MaTEepPHaJIOB
ITpopaboTka
2.1 Buner  xpucramios. JIEKIIUOHHOI'O Texymuii konrposs| OITK-1.1
Kpucranmueckast pererka. MaTepuana; Y
HEHHMO Fa—" p 0,5 11 noaroIT)OBKa’K Konrponbnas OIIK-1.2,
POHIM. ) pabota OIK-1.3
AHHM30TpOTIHSL. KOHTPOJILHOU
) pabore
ITpopaboTka
2.2 e(heKThI JIEKIIMOHHOTO N
Hed n . Texymuit koatpoms| OIIK-1.1,
KPUCTAITTHIECKOTO 11 Marepuana; KoHThONbHAS OTNK-1.2
CTPOEHUSI. MexaHn3MbI MMOATOTOBKA K p Y
. pabora OIlK-1.3
mupby3un KOHTPOJIbHOU
pabore
HWroro no pazneny 0,5 22

3. Kpucrammmsamms paciiaBoB




ITpopaboTka

JIEKIMOHHOTO .
. Texymuit KOHTPOITH
3.1 TepmoauHamMuyecKkue MaTepHaa;
Konrponpuas
YCIIOBUSL  KPHUCTAILIU3AIUH. MMOATOTOBKA K OIIK-1.1,
pabora
Mexanu3M KpUCTaJIM3aLUY. 0,5 13 71a00paTOPHBIM OIIK-1.2,
3amura
ITapametper 3aHATHSM; OIIK-1.3
71a00paTOPHBIX
KpPHUCTAJUTH3ALUH. IOJITOTOBKA K aGor
KOHTPOJIbHOU p
5 pabote
ITpopaboTka
3.2 Camompou3BoibHasT H JIEKITMOHHOT'O o
. Texymuit KOHTPOITH
HECaMOIIPOU3BOJIbHAS MaTepHa’a;
Konrponpuas
KPHCTAITU3AIHSL. MOATOTOBKA K aGota OIIK-1.1,
MomudunupoBanue. 0,5 13 nabopaTopHBIM P OIlK-1.2,
3amura
Hennpuraas 3aHATHSM; OIIK-1.3
71a00paTOPHBIX
Kkpucrtauuzauusi. CTpoeHue IOJITOTOBKA K aGor
CIIMTKA KOHTPOJIBHON p
pabore
HWroro no pazneny 1 26
4. Jlebopmaumss u  HarpeB
JIe)OPMUPOBAHHBIX MaTEPHAJIOB
ITpopaboTka
4.1 VYmpyras u JIEKIIMOHHOTO N
pyT ! Texymuit KOHTPOJIb
acTuieckas JedopMariys. MaTepHa’a;
KonTtponbhas
Mexaamm nedopMaIim. MIOATOTOBKA K OIIK-1.1,
pabota
W3menenne CTPyKTypsl u 0,5 11 nabopaTopHBIM OIIK-1.2,
. 3amura
CBOMCTB 3aHATHIM; OIIK-1.3
1abopaToOpHBIX
MTOJMKPHUCTATITIYECKOTO IOJITOTOBKA K aGor
MeTajuia npH JeGopManii. KOHTPOJIbHOM p
) pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuit KOHTPOITH
4.2 NI3MeHeHHue CTPYKTYpPBI U MaTepuaa, Konrponbnas
cmoficrs  mpm  marpese [TOArOTOBKA K aboTa OMK-1.1,
chopmu OBaEIHoro P 0,5 11 nabopaTopHBIM é)a ura OIIK-1.2,
JIEDOPMHP 3aHATHUSIM; » OIlK-1.3
MeTaJa. n1abopaToOpHBIX
IOJITOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
HWroro no pazneny 1 22
5. MexaHndyeckue  CBOMCTBa
MaTepHaJioB
ITpopaboTka
JIEKIIMOHHOTO .
5.1 OcHOBHBIE MOHATHA M MaITle yaa; | | O<ymwi korTpok | OIK-L.1,
- 1 o FOgOBKa’K Konrposbraz OIIK-1.2,
pex : A ) pabota OIK-1.3
KOHTPOJIbHOM
pabore
ITpopaboTka
2 JICKLIMOHHOTO .
. Texymuit KOHTPOITH
5.2 Bunmel, wMeroael u MaTepuaa, 3amura
oBopynonante It [TOArOTOBKA K 71260paTOPHBIX OMK-1.1,
Py A 11 nabopaTopHBIM parop OIIK-1.2,
UCTIBITAHUSI  MEXaHHUYECKHX pabot
N 3aHATHIM; OIIK-1.3
CBOIICTB. Konrponpuas
MOJITOTOBKA K
N pabora
KOHTPOJIBHOM
pabore
Hroro no pazneny 22

6. ®a3oBble U CTPYKTypHBIE

TIpEeBpaICHUS
JIBYXKOMITOHEHTHBIX
METAJUINYECKUX CUCTEMaX

B




ITpopaboTka

JIEKIIUOHHOTO .
H . Texymuit kouTpons| OIIK-1.1,
6.1  OcHOBHBIE  TOHSTHA 11 Marepuana, KoHTpostbHast OIK-1 2
TEOPUH CIUIABOB. MOJroTOBKA K a6oTa OHK-l- 3’
KOHTPOJIbHOU p ’
pabote
ITpopaboTka
JIEKIHMOHHOTO .
MaTepuara: eKyIIHiA KOHTPOJIb
6.2 lmarpamMMbl JBOMHBIX ? Konrponpuas
cncmﬁ P ®o MI:IH OBaHHE MOArOTOBKA K a%OTa OIK-1.1,
or T' - P I;OﬁHHX 11 1ab0paTOPHBIM é)a e OIlK-1.2,
PYKTYP A 3aHATHUSIM; n OIlK-1.3
CILJIaBOB. 11a00paToOpHBIX
MOJTOTOBKA K aGor
KOHTPOJIbHOU p
pabore
Hroro no pazmeny 22
7. XKene3oyraepoaucThie CIIIABHI
ITpopaboTka
JIEKIMOHHOTO .
7.1 XapaKTepucTuKa ! Texymuit kouTpons| OIIK-1.1,
Marepuana;
JIarpaMMbl (a3oBoro 13 Konrponpuas OIIK-1.2,
MOJITOTOBKA K
COCTOSIHUS JKEJI€30-yTIIePO KOHTPOITbHO pabora OIlK-1.3
pabore
ITpopaboTka
JIEKIHMOHHOTO .
MaTepuaa; eKyIIHi KOHTPOJIb
7.2 dopmupoBaHHe ’ KonTponbnas
CTPYKTYpPBI cpTangﬁ u flOAroToBka Kk a%OTa OIIK-L1,
PYKTYD 0,5 17 71a00paTOPHBIM P OIlK-1.2,
YYyTYyHOB B  DPaBHOBECHOM SAHSTYIM: 3amuTa OIK-1.3
COCTOSIHHH. ’ 11ab0paToOpHBIX ’
MOJTOTOBKA K aGor
KOHTPOJIBHON p
pabore
HWroro no pazneny 0,5 30
8. 3auer
ITpopaboTka ITpoMesxyTOUHBIi
JIEKIIMOHHOTO KOHTPOJb (3auer)
Marepuaa. CobecenoBanue B
8.1 Koncynprammuu  mo I/I3y‘rI)CHI/IC yeTHOH dopme ¢ OIIK-1.1,
BOIIPpOCAaM  TOJTOTOBKH K OIIK-1.2,
sauery JIOTIOJTHUTEIBHOTO y4eTOM OITK-1.3
Marepuana. pe3ynbTaToB
ITonroroBka k KOHTPOJIbHBIX
3a4eTy MEPOTIPHUATHIA
Hroro no pazneny
9. Kiaccudukanus, MapKupoBKa
u MIpUMEHEHUE
JKEJIE30YTIIEPOAUCTBIX CILIABOB
ITpopaboTka
JIEKIMOHHOTO .
9.1 Cas13p MEXIY n . Texymuit KOHTPOITH
CTPYKTYypOl M cBoiicTBaMu Marepuaia, Konrponbhas
cepéx CVIVHOR MOATOTOBKA K a6oTa OIIK-1.1,
K;)accn ukars YIYHOB. 1 11 nabopaTopHBIM é)a ra OIIK-1.2,
T, 3aHATHIM, - OIIK-1.3
MapKUpPOBKAa M TIPHMEHEHHE HOAFOTOBKA K 71ab0paTOPHBIX
CEPBIX UyI'YHOB. KOHTPOHHOH pabot

pabore




ITpopaboTka

JIEKIMOHHOTO .
. Texymuit KOHTPOITH
9.2 BnusHue yriepoaa u Marepuana;
. 9 KonTponbnas
mpuMeced  Ha  CBOICTBa MMOATOTOBKA K aGota OIIK-1.1,
craneil.  Knaccudukanus, 3 11,6 | nabopaTopHbIM g; ra OIIK-1.2,
MapKHpOBKa M TpPHUMEHEHHE 3aHATHSM; » OIIK-1.3
- 71a00paTOPHBIX
YIJIEPOUCTBIX CTaneil. MOJITOTOBKA K aGor
KOHTPOJIBHON p
pabore
HWroro no pazgeny 4 22,6
10. dopmupoBaHHe
HEPABHOBECHBIX CTPYKTYP
IIpopaboTka
JIEKIMOHHOTO .
. Texymuit KOHTPOIH
Marepuana;
KonTtponbhas
10.1 ®azoBbIe MpeBpaIeHIS TOAroTOBKA K pabota OIIK-1.1,
s C.TaJ'II/I DU HAIPEBE 0,5 9 71a00paTOPHBIM amura OIIK-1.2,
p Tpese. 3aHATHUSAM; H OIlK-1.3
1abopaToOpHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIbHOU
pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuit KOHTPOITH
Marepuana;
KonTtponbhas
10.2 ®azoBbIe MpeBpamIeHAS TOATOTOBKA K pabota OIIK-1.1,
B C.TaJ'II/I MIPH OXJIAXKICHUHU 13 Aa00paTopHLIM 3amura OIIK-1.2,
p a ’ 3aHATHUAM, - OIIK-1.3
1abopaToOpHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
HWroro no pazneny 0,5 22
11. OCHOBBI TEPMUYECKOM
00paboTKH
ITpopaboTka
11.1 IlonsiTust o JIEKIIHOHHOTO N
N a Texymmuit koutposns| OIIK-1.1,
TepMUYECKOH  00paboTke. Marepuana;
Knaccudukamms BHJIOB o MOJIrOTOBKA K KonrposbHas OIK-1.2,
. . pabora OIlK-1.3
TEPMHUYECKOi 00pabOTKH. KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuit KOHTPOITH
Marepuana;
KonTtponbhas
11.2 Knaccupukamus, memb TOZIrOTOBKA K pabora OIIK-1.1,
I/Il'[ VMEHEHHE 0T>x<1/1ra: ? AabopaTopHLIM 3amura OIIK-1.2,
P ’ 3aHATHUSAM; H OIlK-1.3
1abopaToOpHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIbHOU
pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuit KOHTPOITH
Marepuana;
KonTtponbnas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Bujbl pabota
S 9 nabopaTopHBIM amura OIIK-1.2,
’ 3aHATHUSAM; " OIlK-1.3
n1abopaToOpHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIbHOU

pabore




ITpopaboTka

JICKIIMOHHOTO .
Texymuit KOHTPOITH
114 IlpeBpameHus m0pu MaTepHaa;
N KonTponbnas
HarpeBe 3aKaJeHHOW CTaj. MMOATOTOBKA K OIIK-1.1,
pabora
Otmyck CTaJIH. 9 71a00paTOPHBIM OIIK-1.2,
3amura
Knaccupukamus, uemp u 3aHATHIM, OIIK-1.3
71a00paTOPHBIX
MPUMEHEHHE BUIOB OTIYCKa. MOJITOTOBKA K aGor
KOHTPOJIBHON p
pabore
Hroro no pazaeny 36
12. Knaccuduxanus,
MapKUPOBKa, CBOICTBa u
TIPUMEHEHUE JICTUPOBAHHBIX
cTasieit
ITpopaboTka
JIEKIIMOHHOTO .
Tekymuii KOHTPOJIb
MaTepuara,
Konrponpuas
12.1 KoHcTpyKkIoHHEIE HOAFOTORKA & aboTta OIK-1.1,
CTé;.JII/I Py 10 nabopaTopHBIM é)a e OIlK-1.2,
’ 3aHATHIM; 1 OIlK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOM
5 pabore
IIpopaboTka
JIEKIIUOHHOTO .
Tekymuuii KOHTPOJIb
MaTepuara,
12.2 UucTpymeHTansHbIe Konrponpuas
MOJIFOTOBKA K OIIK-1.1,
crami. Ctaim W CIUIaBBl C pabora
0COOBIMU ~ (PU3UYECCKHMH H 13 Hab0paTopHLIM 3amura OIIK-1.2,
. 3aHATHUSIM; n OIlK-1.3
XMUMHYECKUMH CBOHCTBAMHU. 1a00paToOpHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
Wroro no pazneny 23
13. MapkupoBka, CBOWCTBa U
NPUMEHEHHE CIUIABOB I[BETHBIX
METAJJIOB
IIpopaboTka
nexknroHHoro | Tekymuii KOHTPOIb
OIIK-1.1,
13.1 Mennsie CIUIABHI. 11 Marepuana, 3armura OIK-12
AJTFOMUHUI 1 €r0 CIUIaBBhI. MOATOTOBKA K 71ab0paTOPHBIX OIIK 1' 3’
nabopaTopHBIM pabor ’
) 3aHITHSIM
ITpopaboTka
. nexknroHHoro | Tekymwii KOHTPOIh
132 Amomummii u  ero N ym3aIm/ITa P OITK-1.1,
crutaBpl.  CriaBel  THUTaHA. 7 HO,Z[FOII)“OBKa’K HA60DATODHELX OIIK-1.2,
IIpoune crnassl. paTop OIIK-1.3
nabopaTopHBIM pabor
3aHATHIM
Hroro no pazaeny 18
14. Hewmerannuyeckue
MaTepHAITBI
ITpopaboTka
14.1 OCHOBHEIE BUJIBI nexknroHHoro | Tekymiwii KOHTPOIh OIK-1 1
HEMETAJUTMYECKUX MaTepuana; 3amuTa S
y 2 12 puaia; = OIIK-1.2,
MatepuanoB. VX cBoiicTBa U MOJITOTOBKA K n1abopaToOpHBIX OIK-1.3
MPUMEHEHHE. nabopaTopHBIM pabor ’
3aHATHIM
HWroro no pazgeny 12

15. IIpoMeXyTOYHBI KOHTPOJIb
(DKx3aMeH)




ITpopaboTka

JICKITIOHHOTO
MaTepHaa. .
15.1 Koncymprammmu 10 p [IpomexyToaHbIit OIIK-1.1,
Nzyuenne
BOIIPOCaM  TIOATOTOBKH K KOHTPOJIb OIIK-1.2,
JIOTIOJTHUTEIBHOTO
JK3aMeHY. (Ox3amen) OIlK-1.3
MaTepHaa.
IloaroroBka k
9K3aMEHY
Wroro no pazneny
HWroro 3a cemectp 293,8 3a4€T,9K3aMEH
2938 3a4eT, IK3aMEH

Hroro no gucuuiringe




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

[Tpu npoBeneHUN yueOHBIX 3aHATHI MPETo1aBaHue TUCIUILTHHBI «MaTepruaioBeieHNE
peanmusyercsi B (opMe KypcOB, COCTAaBICHHBIX C HCIIOJB30BAaHHEM pPE3yJIbTaTOB HAayYHBIX
UCCIICIOBAaHUM, NMPOBOAMMBIX Ha Kadeape, a TakkKe B LEHTPE KOJJIEKTUBHOIO I0JIb30BaHUS
MI'TVY, B TOM 4HCIie C yYETOM PETHOHATIBHBIX 0COOEHHOCTEH MPOeCCHOHATEHON IEATEIIEHOCTH
BBIITYCKHUKOB U oTpedHocTeil padbotonareneit (MMK, MMK-METU3, benmar u ap.).

B mpomecce mpemnomaBaHus AMCHUIUIUHBL  «MaTepualioBeieHue» MPUMEHSIOTCS
TPaJULMOHHAsA, WHTEPAKTHBHAs W HH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa3oBaTeIbHbIE
TEXHOJIOTUH. [Ipy WMCIONB30BaHUM TPAJAWIUOHHBIX O00Pa30BaTENBHBIX TEXHOJOTHHA ydeOHBIE
3aHATUS BBINOJHAIOTCS B (QopMe HMHGOPMAIMOHHBIX JIEKUUI U J1abopaTopHbIX pabor. Ora
TEXHOJIOTHSI ~ COYETaeTcs C  MCIOJBb30BaHMEM  HWH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30oBaTeNIbHBIX TEXHOJIOTUI, KOTJa JEKIUH IPOBOJATCS B GOpMe JEKIMNH-BU3yaTU3aL1ii, TpU
peamu3ani  KOTOPBIX  HM3JIOKEHHE COACP)KAaHUS  CONPOBOXKAACTCS  IMPE3CHTAlUue ¢
JIeMOHCTpanuel ydeOHbIX MaTepHuasoB, MPEACTaBICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMax, B
TOM YHUCIIE WUTIOCTPATUBHBIX, IPaQUIECKHX, ayAHO- U BUAECOMATEPHAIIOB.

JlekMOHHBI MaTepuan 3aKkperuiseTcss B XoJie JIabopaTOpHBIX padoT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYINIIOBBIE WM WHAMBHIYyaJbHBIE 3aJaHUS TI0 TpoWaeHHOH Teme. Ilpum
IpOBEIEHUN  J1Ta0OpaTOpHBIX pabOT  MCHOJB3YyEeTCs HHTEPaKTHUBHbIE 0Opa3oBaTeIbHbIE
TEXHOJIOTHH, YTO MPEANOJaraecT akTHBHOE M HEIMHEHHOE B3aMMOCHCTBUE BCEX YUYACTHHKOB U
JOCTMDKEHUE Ha 3TOH OCHOBE JIMYHOCTHO 3HAYMMOTO JJIi HUX 00pa30BaTEeNbHOIO pe3yibTara.
3aHATUS OPraHU3YIOTCS B BUAE Ja0OPATOPHOTO JKCIIEPHMEHTA C IMOCIEAYIOIIUM TPYIIOBBIM
aHaJIM30M IOJYYEHHBIX pe3ysbTaToB. Mcmonb3yeTcst Takke pa300p KOHKPETHBIX CUTyalUd C
1eNb0 GOpMUPOBaHUS U Pa3BUTHA MPO(PECCHOHATBHBIX HABBIKOB 00YJaIOIIIXCSI.

Peasn3anus KOMIETEHTHOCTHOI'O [T0JIX0/a MIPEAyCMaTPUBAET UCIIOJIb30BaHHUE B y4EOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OPM TMPOBEACHUS 3aHATHA B COYETAHHH C
BHEAYAUTOPHONW paboTON C Lenbio (GOpMUPOBAHUS U Pa3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
o0ydJaroumxcs.

CamocrosarenbHass paboTa CTYJEHTOB HallpaBlieHa Ha CAaMOCTOSITEIbHOE H3y4YeHUE
y4eOHOM M HAy4HOH JIMTEpaTyphbl, a TaKKE€ CaMOCTOSTEIbHYIO MPOpadOTKYy TeM B Ipolecce
HOJrOTOBKHU K TEKYIIEMY U IPOMEXYTOUHOMY KOHTPOJISM.

6 YueOHo-MeTONMYeCKOE 00ecnieueHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcst
[IpencTaBneHo B MPUIOKEHHH 1.

7 OueHoYHbIE CPeICTBA AJIsl IPOBEACHUs IPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAIMOHHOE 00ecnevyeH e JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. Apmackun, A. M. MarepuajgoBeaeHue W  TEXHOJOTHUS  METAUTUYECKHX,
HEMETAJUTMUYECKUX U KOMIIO3MIIMOHHBIX MaTepuaioB: ydeOnuk / A.M. Apnackun, A.H.
KpacnoBckuit. — MockBa: ®OPYM: UH®PA-M, 2019. — 400 c. — (Bsiciee obpazoBanue:
bakanaBpuar). - ISBN  978-5-00091-431-1. - Tekcr: oamekrpoHnbii. - URL:
https://znanium.com/catalog/product/982105 (mara obpamenus: 13.04.2024)

2. JaBeimoBa, M. C. Marepuanosenenue: yue6. mocooue / M. C. aBbinoBa, E. JI.
Makcuna. - 2-e u3na. - Mocksa: WL PUOP, HUL] MH®PA-M, 2016. - 228 c. - (BO:
bakanaBpuar). - ISBN  978-5-369-01222-2. - Tekcr: oanekrpoHnbii. - URL:

https://znanium.com/catalog/product/536942 (mara obpamenus: 12.04.2024).


https://znanium.com/catalog/product/982105
https://znanium.com/catalog/product/536942

0) Jlono/iHuTE/IbHAA JINTEpPAaTypa:

1. MarepuajioBeZicHHE W TEXHOJOTHS MaTepuanoB: yueO. mocobwe / mox pen. A.W.
barpimeBa u A.A. CmonbkuHa. — MockBa: UHOPA-M, 2018. — 288 c¢. — (Bsicmee
obpaszoBanme: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr: snekrponssii. - URL:
https://znanium.com/catalog/product/946206 (nata obpamenus: 12.04.2024).

2. YepenaxuH, A. A. MarepuanoBenenue: y4deOnuk / A. A. UYepemaxwmn, A. A.
CwmonbkuH. - Mocka: KYPC, HUI[ MH®DPA-M, 2018. - 288 c. - (bakamaBpmar). -
978-5-906818-56-0. - ISBN 978-5-906818-56-0. - Tekct: »snektponHsiii. - URL:
https://znanium.ru/catalog/product/94430 9 (nata oopamenus: 13.04.2024).

3. Ememommu, A.H. MarepuanoBenenne u TepMudeckas oOpabotka [Tekcr]:
CIIOBaph-CIIPAaBOYHUK TEPMUHOB HA PYCCKOM, AaHTIUHCKOM U HeMenkoMm s3bikax / A.H.
Ementomun, E.B. Ilerpouenko, O.C. MonoukoBa. — Marautoropck: ®I'bOY BO MI'TY um. I'.1.
Hocoga, 2024. — 152 ¢. — 11 3k3. Ha 25 yen

B) MeToau4yecKue yKazaHusi:

1. Mensenesa, C. B. MarepuanoBenenue: yuebnoe nocooue / C. B. MenseneBa. —
Mocka : MUCHUC, 2016. — 103 c. — Tekcr: onexTpoHHslii // Jlaus:
IeKTPOHHO-OMOMMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/117167 (mata
obpamenus: 13.04.2024).

2. MarepuasioBezienre. Metosl aHaau3a CTPYKTYPbl M CBOICTB METANIOB U CILIABOB:
yue6. mocobue / T.A. Openkuna, E.C. Jlomatuna, I'.A. MepkynoBa, T.H. Hdpo3nosa, A.C.
Hanonwko; mox pen. T.A. Openkunoit. - Kpacnosipck: Cu6. denep. yu-1, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - Tekcr: 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1032141 (mara obpamenus: 13.04.2024)

3. MarepuanoBenenue. Ilpaktukym. Ememomna A.H., MonoukoBa O.C., [lerpouenko
E.B. Marnuroropck. 13a. Hentp ®I'BOY MI'TY um. I''1. Hocosa. 2019. 64 c.

4. Hemeramnnueckue marepuansl. [Ipaktukym. Ememommn A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3sruna E.}O. Maruurtoropck. Uza. Lenatp ®I'BOY MI'TY um. I'.. Hocoga.
2021. 68 c.

r) [Iporpammuoe o0ecnieuenne u MHTepHeT-pecypcebl:

IIporpammHoe obOecniedeHue

Haumenoanue [10 Ne norosopa Cpoxk 1eiCcTBUS TULIEH3UN

77ip ¢B000HO pacapocTpausemoe 110 0€eCcCpPOUYHO
DIIEKTPOHHBIE
TUTARATH 1o K-278-11 o1 15.07.2011 GeccpoUHo
JHCIHIIINHE

"MarepuanoBeacaue"
FAR Manager cBOOOAHO pacrpocTpansemoe [10 0OECCPOUHO
[Iporpammoe
obecnieueHue 11t
aaisa K-76-14 ot 17.11.2014 BeccpodHo
MUKPOCTPYKTYPBI

MOBEPXHOCTH
TBEPJIBIX TEJ



https://znanium.com/catalog/product/946206
https://znanium.ru/catalog/product/94430
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141

DNEeKTpOHHbBIE
TJTAKATBI 110 KYPCY
"TexHONIOTH K-227-12 01 11.09.2012
KOHCTPYKIIMOHHBIX
MaTepuaioB"

0ecCpovHO

DNEeKTpOHHBIE
iakatel o kypey  [K-227-12 o1 11.09.2012
"MatepuanoBeaeHue"

0ecCpovHO

Bpaysep Yandex CBOOOTHO

0eCcCpoYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHGO

PMAaIlHOHHBIC CIIPABOYHbIC CUCTEMbI

HasBanue kypca

CchlIIKa

Poccuiickass  T'ocynmapctBenHas — OuOimoTeka.
Karamoru

https://www.rsl.ru/ru/4readers/catalogues
/

OnexTpoHHbIe pecypchl Oubmmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

CDez[epaJILHoe TOCydapCTBECHHOC 6I-O,Z[)KGTHOG
YUPCIKACHUC ((CDGI[epaJ'ILHHﬁ HHCTUTYT
IIPOMBIILICHHOMN COOCTBEHHOCTHY

URL: http://www]1.fips.ru/

HanmonansHas wHOpManmoHHO-aHATUTHYECKAS
cuctemMa — Poccuiickuii HHIEKC HAY4YHOTO
muruposauns (PUHIL)

URL: https://elibrary.ru/project risc.asp

9 MaTepuajbHO-TEXHHUYECKOE o0ecneueHne JNCIUIINHBI (MOIYJIs)

MaTepI/IaJ'IBHO—TeXHI/I‘IeCKOG obecneyenne JUCHUITIIIMHBI BKIIFOYACT:



https://www.rsl.ru/ru/4readers/catalogues
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

1. Yuebnast aymuTopusi 1Uisi IpOBEICHUS 3aHATUI JIGKIIMOHHOTO THIIa OCHAIIICHA:

- TEXHWYECKHMHU CPEICTBAMU OOyUYEHUS, CIYKAIIUMH JUIsI TPEICTaBICHUS Y4eOHOU
uHbopMauu OONBIIONH ayAUTOPUH: MYJIbTUMEIUWHBIMH CPEACTBA XPAaHEHHUS, Mepelayd u
npecTaBiIeHNus yaeOHOH nH(pOpMaINH;

- CIeMATU3UPOBAHHON MEOEIbIO.

2. Y4eOHBIE ayAWTOpPUU IS TPOBENEHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1abopaTopHBIM 000PYIOBaHUEM:

«Jlaboparopus mpoOOMOATOTOBKIY:

- OTPE3HBIMH, NUTHU(POBATLHBIMU U MTOJIUPOBATLHBIMU CTAHKAMH,

- 000pyIOBaHUEM JIJIs TPABJICHUS IUTH(OB;

- CIeMATU3UPOBAHHON MEOEIbIO.

«JlabopaTopust onTUYECKON MUKPOCKOIINNY

- onTruyeckuMu Mukpockornamu METAM 32M, MUM-6, MUM-7;

- KOMITBIOTEPHBIMU CUCTeMaMH 00paboTku nzobpakenuii Ha 6aze I10 «Thixomet PRO»
1 «SIAMS-600%»;

- KOJUIGKIIMSIMH MHUKPO- M MaKpOLUIU(OB YTIEPOIUCTBHIX M JIETHPOBAHHBIX CTaJIeH,
YYT'YHOB, IBETHBIX METAJUIOB U CILJIABOB, TOPOIIKOBBIX MaTePUAIIOB;

- KOJUTeKIIMEeH MakponutugoB ¢ geheKTaMi MaKpOCTPYKTYPHI CTaJIeH;

- anpbboMaMu MHUKPOCTPYKTYp VYIIEPOAMCTBIX U JIETUPOBAHHBIX CTallel, YyryHOB,
[[BETHBIX METAJIJIOB U CIIJIABOB;

- CHIeMATU3UPOBAHHON MEOEIBIO.

«JlabopaTopust MEXaHHUECKUX UCITBITAHUID»:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpJOMEpaMH J/Jisi HCIBITaHWA TBEPAOCTH IO Meroay PokBemna U mo mertony
bpunenns;

- yHuBepcaibHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIlOJIbHOW YHMBEpCAJIbHON UCHBITATEIbHOM ABYXKOJOHHONW MammHoi AG IC-300 kN
Shimadzu Corp;

- HamoJbHOM YHUBEpPCAIbHOM HMcHbITaTeNbHON ABYXKOJOHHON MamuHOW AG IC-50 kN
Shimadzu Corp;

- BugeoskcreHzomerpoM TRWiew XShimadzu Corp;

- korrpom MassTHUKOBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEIbHBIM HHCTPYMEHTOM;

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

«Jlaboparopust CKaHUPYIOLIEH ANEKTPOHHOU MUKPOCKOTIHI:

- 3JIEKTPOHHBIM CKaHUpYOIUM MUKpockonioM JEOL JSM — 6490LV;

- CUCTEeMOW MUKpoaHaiu3a ¢ nporpaMmMmHbiM obecrieueHueM INCA Energy 450 x-MAX
50;

- CcHCTeMOH aHanu3a KapTUH AUGPaKIUU OOpPaTHO pPACCESIHHBIX JJIEKTPOHOB C
nporpaMMHbIM o0ecnieueHueM Crystal 400;

- CHIeMATU3UPOBAHHON MEOEIbIO.

«Jlaboparopust TepMHUYECKON 00pabOTKM»:

- TepPMUYECKUMU KaMEPHBIMH TI€YaMU;

- COJITHBIMH BaHHAMU;

- YCTaHOBKOH MJIa3MEHHOM 3aKaJIKH;

- CIeLIMaJIM3UPOBAHHON MEOEIIbIO.

3. YuebOHas ayauTopus Ui TPYIIIOBBIX U UHAWBUIAYAIbHBIX KOHCYJbTAllMH, TEKYIIETO
KOHTPOJISI 1 IPOMEXKYTOUHOM aTTecTalliy OCHAILIEHA!

- KOMIIbIOTEpHOM TexHUKOoH ¢ maketoM MS Office, ¢ noakmodyeHnem k cetu «MHTEpHET»
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO CPETy YHUBEPCHUTETA,

- CIeMATU3UPOBAHHON MEOEIBIO.

4. ITomenieHue st CAMOCTOSITEIIbHOM pabOThI OCHAIIICHO:



- KOMIBbIOTEpHON TexHUKOU ¢ makeroM MS Office, ¢ moaxmouenueM k cetu «HTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CIeMATU3UPOBAHHON MEOEIbIO.

5. Tlomemenune pans XpaHeHHS W MPOQWIAKTUYECKOTO OOCTYy)XMBaHUS Y4eOHOTO
000py10BaHUs OCHAIIICHO:

- CTIeUAIM3UPOBAHHON MEOETIBIO: CTEITaKaMH JJIsl XpaHEHHS y9eOHOT0 000pyI0BaHMS;

- CTAHOYHBIM MTAPKOM U HHCTPYMEHTaMH U1 pEMOHTA Y4eOHOTro 000pYyI0BaHUS

Ipuiaoxennel
6 YueOHO-MeTOIMYECKOE 00ecrieueHre CAMOCTOATEIbHOM PadoThl 00y4YAKIHNXCH
[To mucnunnae «MartepuanoBeieHre» IPEAYCMOTPEHA Ay JUTOPHAs U BHEAY IUTOPHAs
camocTosTeNlbHas paboTa 00yJaroIIuXCsl.

6.1 AynuTopHasi caMmoCTOsITeIbHAasi padoTa CTYJEHTOB IIPEAINOJIAraeT BHITOJIHEHUE
KOHTPOJIbHBIX PaloT.

Hepeqeﬂb BOIIPOCOB IJisl MOAIOTOBKH K KOHTPOJIBHBIM AyJAUTOPHBLIM paﬁoTaM mno
TeMaM JUCHUIIJINHBbI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuajioB. MeToabl HCCIEI0BAHUS

Urto n3yyaer MaTepuanoBeieHue?
[IpuBeauTe npuMepsl BIUSHUSA CTPYKTYpbI Ha CBOICTBa MaTepHalla.
Ha3oBute BubpI CBOWCTB MaTepUalioB.
Kakwue cBoiicTBa Ha3pIBatoT pusmueckumu? [IpuBenure npuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeEXaHMUYECKUMU? Ha30BUTE OCHOBHBIE MEXaHUYECKUE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bIBAIOT XUMUUECKUMU? UTO Takoe XUMHUYECKasi aKTUBHOCTb U
XUMHUYECKast CTOMKOCTD?

7. Kakue cBoiicTBa Ha3bIBaIOT TeXHONOrnueckuMu? [lepeuncnnre u3BeCTHHIE BaM.

8. Urto xapakTepu3yroT JuTeiiHbIe cBolicTBa? HazoBUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapakTepH3yIOT MOHATHUS: 00pabaThIBAEMOCTh JAaBIICHUEM,
00pabaTbIBaEMOCTh PE3aHHEM, CBAPHBAEMOCTH?

10. Ha3oBute OCHOBHBIE IPYIIBI MATEPUAIOB U JAWTE UM KPATKYIO XapaKTepUCTUKY

11. Ha kakue kyaccel ¥ 110 KaKUM IpU3HAKaM JEJISAT METAUIbI?

12. Kakue meTaiuibl Ha3bIBAIOT YEPHBIE METAILIbI?

13. Kaxue metamibl OTHOCST K 1IBETHBIM? Ha30BUTE OCHOBHBIE TPYIIIIBI LIBETHBIX
METaJIOB.

14. B uem npenmyiecTBa YepHbIX METAJUIOB?

15. KakoBBI JOCTOMHCTBA [IBETHBLIX METAIJIOB?

16. KaxoBbl JOCTOMHCTBA HEMETAIIMYECKUX MaTepuaioB? ['1e ux npumeHsoT?

17. Kakue maTtepuainsl Ha3bIBaroT rmactMaccaMu? Kak onu noapasnenstorces?

18. Yto Takoe koMno3uTHbIE MaTepuaibl? KakoBbl ux npeumyiiectsa?

19. s yero HeOOXOAMMO UCCIIEOBATH CTPYKTYPY MaTepuanoB?

20. Kak nompasznensieTcsi CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIEMEHTOB?

21. Yro Ha3bIBAIOT TOHKOU CTPYKTYpoil? Kak oHa nzyuaercs?

22. Yro Ha3bpIBatoT MUKpOCTPYKTYpoil? Kak ona nsyuaerca? Jlaiite xapakTepuCTUKY
MUKPOCKOITUYECKOMY METO/1y UCCIIEI0BaHMS METAIIJIOB.

23. Yto HazbIBaloT MakpocTpykTypoi? Kak ona uzyuaercsa? OxapaktepusyiTe
MaKpOCKOIHUYECKHE METO/Ibl AaHAJIN3a METAJLJIOB.

e



24. JlaiiTe XapaKTepUCTHKY 3IEKTPOHHO-MUKPOCKOIIMYECKUM METOIaM HCCIIEA0BaHUS
METAaJLJIOB.
25. Jaiite XxapakTepuCTUKY TUGPAKIIMOHHBIM METO/IaM UCCIIEIOBAaHUS METAJLIOB.

TeMma 2. ATOMHO-KPUCTA/LUIHYECKOE CTPOEHNE METAJJIOB

1. Yem oTIHMYAIOTCS KPUCTAJUIMYECKUE Tella OT aMOP(HBIX Ten?

2. Kaxkue matepuanbl Ha3pIBalOT KPUCTAJUIMYECKUMU ?

3. Kakwue marepuainbl Ha3bIBalOT aMOPGHBIMU?

4. Yem 00BsACHSETCS 3aKOHOMEPHOE YIIOPSI0UYSHHOE PACIIONIOKEHUE aTOMOB B
KPUCTAJUIMYECKON perieTke?

5. Kakwue tumnsl cBsi3u CyniecTBYIOT?

6. HazoBuTe ocHOBHBIE CBOIICTBA METAIOB. UeM OOBICHSIOTCS 0COObIE CBOWCTBA
METaJIJIOB?

7. YTO Ha3bIBAIOT KPUCTALUIMYECKON PEIIETKOMI?

8. Urto Ha3BIBAIOT JAJILHUM MOPSIKOM B MaTtepuaie?

9. Yro Takoe 3n1emMeHTapHas siueiika? Kakumu napamerpaMu OHa ONKUCHIBAETCS?

10. Kakue TUIBI KpUCTAIUTMYECKUX PEIIETOK BaM U3BeCTHBI? OXapaKTepu3ynTe ux.

11. Yrto Ha3bIBAIOT KOOPAMHALIMOHHBIM YUCIOM?

12. [loueMy KpHUCTAJUIMYECKUE PELIETKU METAJUIOB HA3bIBAOT IJIOTHOYIAKOBAHHBIMU?

13. B uem cymnHocts nonumopdusma? Yro takoe nonumopdHoe npespaiieHue?

14. Yto takoe anuzotponusa? Kakosa npuunHa aHU30TpOnuu?

15. IloueMy MOHOKpPHCTAILIBI SABJISIFOTCA aHU30TPOIIHBIMU MaTepuagamu’?

16. IloueMy NOIMKpUCTAIUIMYECKUE MATEPUAIIbI SIBJISIOTCS KBa3UM30TPOIHBIMU?

17. Ilouemy amopdHBbIE Tena SABIAIOTCS UCTUHHO U30TPOMHBIMU?

18. Yto Ha3pBaIOT Ae(heKTaMH KPUCTAIUIMIECKOTO CTPOCHUS?

19. Kak knaccuuuupyroT HECOBEPILIEHCTBA KPUCTAIUTMUECKOTO CTPOCHHUS?

20. OxapakTepusyiiTe ToUeuHble JePEKThl KPUCTANINYECKOTO CTPOCHUS.

21. Kakyro posb UrparoT TouedHbIe Ae(PEKThl B KPUCTALINYECKUX MaTepuanax?

22. Kaxkue HECOBEpPIIEHCTBA KPUCTAIIIMUECKOIO CTPOSHUS Ha3bIBAIOT JIMHEHHBIMU U
nouemy? Kakue ObIBAIOT AMCIOKAIIUH?

23. KaxkoBa posb quciiokaluii B KpucTamiax?

24. Yro Ha3bIBAIOT 'PaHUIIAMHU 3€pEH, TPaHHIIaMU cy03epeH?

25. Kakyro posb UrparoT rPpaHULIbl 3€peH B KpucTaiax?

Tema 3. Kpucranausanus pacnjiaBoB

1. OObACHHWTE NPUHIMIHAIBHOE OTIUYME KPUBBIX OXJIXKICHHUS TPH 3aTBEPJECBAHHH
KPUCTAJUTMYECKUX H aMOP(HBIX MaTEPHAIIOB.

2. KakoB ¢usudeckuii cMbIci Temmepatypsl To?

3. Tlouemy st Hayana KPUCTAILIM3AUN HEOOXOAUMO MEPEOXIIaKICHUE KUIKOTO
MeTajula HIKe TeMIlepaTyphbl paBHOBECHUs?

4. Kakoii mporecc Ha3pBalOT nepeoxiaxaeHueM? UYUTo Ha3bIBalOT CTENEHBIO
nepeoxJaxaeHus?

5. KakoB MexaHu3M KpUCTAIIU3ALUN?

6.  Kak npoucxoaut pocT KpucTamioB?

7. Uem 3aBepiiaercs MpoLECC KPUCTAUIA3ANH?

8.  Kak Biuser CKOpOCTb OXJXIACHUS TPU KPUCTALIM3AIMM HA  CTEINEHb
nepeoxIaxIeHus?

9. Kakumu (axropamu ompenensieTcsi BO3MOXKHAsI CTEIEHb MEPEOXJIKICHUS KUIKOTO
MeTalljla HUKEe TeMIIepaTyphl KpUCTAILITU3AUN ?

10. Kak MOXHO nony4uTh aMOpHbIN MeTau?

11. Yrto MOXKET MOCITY>KUTh 3apOJIbIIIEM IIPU HECAMOTIPOU3BOJILHON KpHUCTaUIU3aN?



12. Tlouemy mpu OYeHb MaJION U OUEHB OOJIBIION CTETIEHU EPEOXIIAKICHUS
KpUCTAJIM3aLUs TIOJaBIIsIeTCs?

13.  Yro Ha3bIBalOT 0OMacTsIMU ObkHero nopsaka? Kakyto poiib OHM UTPAIOT IIPH
KpUCTAJUIU3ALUU?

14. Kak nporcxoIuT roMOTreHHOE 3aposkaeHre? UTo MOXKET CIY>KUTh 3apOJIBILIEM PU
CaMOIIPOU3BOJIBHOM KpUcTain3auun?

15. Kakoii 3apojpllll Ha3blBalOT KpuThyeckuM? Kak MeHsieTcss ero pasmep C
YBEJIMUEHUEM CTEIIEHU NEPEOXIIaKICHUS?

16. Ha3zoBuTe napameTpbl KpUCTAUTH3AIUU.

17. Kak BiHsSeT CTENEHb MNEPEOXJAXKACHUS HA YUCIO LEHTPOB KPUCTALIM3ALUU U
JUHENHYIO CKOPOCTh POCTA 3apO/bIIIEH.

18. UYewm xapakrepusyercs rereporeHHoe 3apoxjaenue? [louemy oHO 3HepreTuyecKku
0oJiee BHITOJHO, YEM FOMOT€HHOE?

19. Kakyro posib UrpatoT NPUMECU IPU KPUCTAILTUZALINU?

20. Yo Ha3BIBAIOT MOAM(DHUIIMPOBAHHEM NIPU KPUCTAITH3AIN?

21. Kakue Mepbl MOXKHO MPEJIOKUTD 7Sl TOTO, YTOOBI 00ECTIEUUTh MOIYyYeHUE MEIKOTrO
3epHa MPU KPUCTATIU3AIUHU?

22. Kakoii KpucTajul Ha3bIBaKOT JeHApUTHBIM? [louemy npu 3aTBepaeBaHUU MeTaia
KPUCTAJLIbl PACTYT B BUJIE JC€HIPUTOB?

23. Kakue kpucramindeckue 30Hbl MOTYT (hOPMHUPOBATHCS B CITUTKE?

24. TloueMy Ha TIOBEpXHOCTH CJIMTKa 0Opa3yeTcsi 30Ha MEJIKHX pPaBHOOCHBIX
KPUCTAJJIOB?

25. Yrto Ha3BIBAIOT CTOJIOYATHIMY KPHCTAIIAMU ?

26. 3auyeM IpOBOJAT ONEPALMIO NOACTY>KUBAHUS IPU MOIYYEHUU OTIUBOK?

27. Tlouemy Matepuan (GOpMbI (M3JI0KHUIIBI) BIUSET HA BEIMYUHY 3epHA
3aKpUCTANIN30BaBUIErOCs MeTasuia?

28. UYto Ha3zwIBaloT ycaakoil? UTo Ha3bIBAIOT ycajgouHOM pakoBuHOM? [louemy ona
oOpa3yercsa?

Tema 4. Jlepopmanusi u HarpeB Ae(popMUPOBAHHBIX MATEPHAJIOB

1. B dyewm paznuune Mexay ynpyrou u IacTudeckoi aedopmarueii?

2. Yro Ha3BIBAIOT IJIOCKOCTSAMHU CKOJIbKeHUS? UTO Takoe riaBHbIE IIIOCKOCTH
CKOJIbXKEeHUsA?

3.  KaxoB mexanusMm miactuyeckoi aedopmarm?

4. B uem paznuune MeXIy CKOJIb)KEHUEM U JJBOMHUKOBAHUEM IIPH INTACTUYECKON
nedopmarun?

5. KakoBa npuunHa MeXaHMYECKOro Hakjena?

6. Kak miuoTHOCTh TUCIOKAIM BIUSAET HA TPOYHOCTHBIE CBOWMCTBA?

7. Kak MeHAIOTCSI CBOMCTBA MeTaJlIa MPHU XOJIOJAHOM TUIacCTU4YeCKon Aeopmaruun?

8.  Kak u3meHsiercs cTpoeHue MeTasuia IpH MacTuueckoi nedpopmannn?

9.  Uro Takoe TekcTypa nedhopmanun?

10. UYro Ha3BIBAIOT BO3BPATOM IIPU HArPEBE XOJIOIHOAe(OPMHUPOBAHHOTO METaILIA?

11. Yro Ha3bIBAIOT MOJUTOHU3ALMEN MTPU HArPEBE X0JI0IHO1e(hOPMUPOBAHHOTO
MeTaa?

12. Yto Takoe 3apOoAbIIINA PEKPUCTATIIN3AIINHN?

13.  Yro Takoe TemnepaTypa peKpucTaIuzauum’?

14. Kakue usMeHeHHsI CTPYKTYpPbl, HAOII0JaeMON B ONITUYECKUN MUKPOCKOTII,
IPOUCXOJAT MPU NEPBUUHOMN peKpUCTAIIM3ALUU?

15. KakoBa Temneparypa peKpUCTaUIM3alUN YUCThIX METANIOB?

16. B yewm pa3Hula MEX]y IEpBUYHON U BTOPUYHOMN pEKpUCTAIIIN3ALUN?

17. B 4em oTiauurie coOMpaTeIbHON U BTOPHYHON PEKPUCTALITN3AINH?



18. Kak MeHs0TCS CBOKCTBA XO0JIOHOAe(OPMHUPOBAHHOTO METaslIa MPH
pekpuctamm3anuu’?

19. KakoBa pojb peKpUCTALIU3AIUOHHOTO OTKHUTa?

20. B uewm paznmuue MeXy XOJOJHON U TOpsiue macTu4eckoi nedopmanusamu’?

Tema 5. Mexannueckue cBOMCTBA

—_—

Uro Ha3bpIBatOT NpOo4HOCTHIO? Kak onpenenstoTcsi NpOYHOCTHBIE XapaKTEpPUCTUKU MaTepuaia?

2. [aiite onpeesieHue OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro HaspBalOT mIacTUYHOCTHIO? Kak onpenensrorcss MIacTUYECKUE XapaKTEPUCTUKH
Marepuasa?

4. Jlaiite onpeaeneHNUEe OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTUKAM.

5. Kakue cBolicTBa XapakTepu3yeT TBEpIOCTh?

6. HasoBurte MeTobl ONpEEIIEHNS TBEPIOCTH.

7. UYeM oTiIMYAIOTCA XPYIIKOE U BA3KOE pa3pylieHus?

8. HazoBure u oxapakrepusyite BUIbI U3JIOMOB.

9. Uro Takoe pauHamuueckue wucnbiTaHuda? Kakue XapakTepUCTUKU ONPEAEISIOTCS  MpHU

JTAHAMHYECKNUX MCITBITAHMUIX?
10. 3aueM NpoOBOASAT YCTANOCTHBIE UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpHble TNpeBpallleHHMs B JBYXKOMIIOHEHTHBIX
MeTANINYECKHX CHCTeMax

1. Yro Takoe KOMIOHEHT, (a3a, CriaB, CUCTEMa CIUIABOB?

2. Cdopmynupyiite npasuiio ['u60ca. [IpuBenure npumepsl €ro UCIONIb30BAHMUS.

3. JlaiiTe ompeaeneHue MOHATHIO TUarpaMma coctosinus. Kakoe coctosinue oHa oTpaxaet?

4. Tunsl ¢pa3 B METAITUYECKUX CUCTEMAX.

5. CdopmynupyiiTe mpaBuiio perdara (0Tpe3koB). J[ist uero oHo ucmoiab3yercs?

6. CxeMaTWyHO H300pa3UTh OCHOBHBIC (Da3oBbIE AMArpaMMmbl JBOMHBIX CHCTEM H JIaTh HUX
XapaKTEPUCTHUKY.

7. Jatb xapakTepuctuky ¢a3 u 6e3BapuaHTHBIX IPEBPAIICHUI CUCTEMBI.

8. CxeMaTU4HO M300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIIaBa CHCTEMBI.

9. CxemaTuyHO M300pa3UTh CTPYKTYPY JIFOOOTO CIJIaBa CUCTEMBI IIPU KOMHATHOW TeMIepaType.

10. PaccunTaTth OTHOCUTEIILHOE KOJIUYECTBO CTPYKTYPHBIX COCTABJIAIOIIHX B CINNIABC U CXEMATHYHO
U300pa3uTh €ro CTPYKTYpY NMPU KOMHATHOM TeMIieparype.

Tema 7. KeJsiezoyriepoaucroie ClJIaBbl

1. JlaiiTe xapakTepuUCTUKY KOMIIOHEHTOB cuctemsl Fe-C.

2. JlaiiTe xapakTepucTuky deppura.

3. JlaiiTe XapakTEpUCTUKY ayCTEHUTA.

4. Yro Takoe rpadur?

5. Yto Takoe 1ieMEeHTHUT?

6. Kakoe npespamenue npoucxoaut Ha quaun ES, GS, CD, ECF, PSK, HIB, PQ, AB,
BC?

7.

8. HazoBuTe nMHMIO, TIO KOTOPOH BBIAEIAETCS IEPBUYHBIM LIEMEHTHUT, BTOPUYHBIN
LEMEHTHUT, TPETUYHBIN [IEMEHTUT, GEPPUT U3 ayCTECHUTA.

9. HazoBure JIMHUIO IEPUTEKTUYECKOTO, 3BTEKTUYECKOI 0, IBTEKTOUTHOTO NIPEBPALLEHUH.

10. Ha3zoBute MMHUH MOTUMOP(HBIX TPEBPAIICHHA.

11. Ha3oBuTe KpUTHUECKHE TOUKH CTAIIH.

12. Kakoii peppuT Ha3bIBAIOT MEPECHIICHHBIM U TTOYeMY?
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13. OObsicHUTE CTPYKTYpy TEXHHUYECKOTO JKejie3a, JOIBTEKTOMIHOM, SBTEKTOUIHOM,
3a3BTEKTOMHOM CTaJIH.

14. Onummte obpazoBanue neaedypura. Kakoi nenedypuT Ha3bIBalOT MPEBPALICHHBIM?

15. OOBscHUTE CTPYKTYpY O€JI0Tr0 JOIBTEKTUUECKOTO, IBTEKTUYECKOTO, 3a9BTEKTHUECKOTO
YYT'YHOB.

16. Ilouemy Oemnblil YyI'yH HE HCHOJIb3YIOT KaK KOHCTPYKLIMOHHBINA MaTepuan?

17. Onumute 00pa3oBaHUE ayCTEHUTO-TPaGUTOBON KOJIOHUU B CEPBIX UyTI'yHaX.

18. Kakue crutaBel UMEIOT CTPYKTYpYy, cocrtosmiyto u3 ¢epputa u nepnura? Kakue
Pa3HOBHUJIHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue cryiaBbl UMEIOT CTPYKTYPY, COCTOSIILYIO U3 nepauTa? Pa3HOBUIHOCTH MepInTa.

20. B kakux cmiaBax B CTPYKType HaOIIOAaeTCsd BTOPUYHBIA IEMEHTHUT?

21. Kakue crutaBel UMEIOT CTPYKTYpY, cocTosmryto u3 ¢eppura u nementuta? Kaxue
Pa3HOBHUJIHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTyphl Ha3bIBalOT BUJIMAHIITETTOBBIMU?

23. Kakue crmmaBel UMEIOT CTPYKTypy, cocToslylo u3 ¢eppurta u rpadura?
PasHoBUIHOCTY TaKUX CTPYKTYp?

24. Kakas ¢opma rpaduta B MEHBIIEH CTENEHU OCIAONSIET METaUIMYECKYI0 OCHOBY
yyryHa?

25. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepiauTa u rpadura? PazHoBuaHOCTH
TaKUX CTPYKTYp?

26. Kaxkoil crijaB Ha3bIBalOT cepbiM YYTYHOM Ha (peppurto-nepiautHoit ocHoBe? Kak B Hem
IPOUCXOUT IBTEKTOMIHOE MpeBpalleHue?

27. VYkaxure CTpYKTYypHBIH IPU3HAK CTAJIH, OEJIOro YyryHa, Ceporo yyryHa.

Tema 8. Knaccudukanusi, MApKHPOBKA U IPUMEHEHNe 7KeJ1e30yTJIePOUCThIX CIJIABOB.

[To kakuM npU3HaKaM KJIacCU(UIUPYIOT Cepble YyT'YHBI.

MapkupoBKa ¥ IPUMEHEHUE CEPOTo (JIUTEHHOIr0) UyryHa.

MapkupoBKa U IPUMEHEHNE BBICOKOIIPOYHOT'O YYT'yHa.

MapkupoBka U IPUMEHEHHE KOBKOT'O YyT'yHa.

Kakoii 4uyryH Ha3bIBaloT aHTHPPUKIIHOHHBIM? KakoBbl ero cBoiicta?

Kakoii uyryn Ha3piBaroT orOeneHHbpIM? KakoBbl ycnoBust GOpMUPOBAHHUS €r0 CTPYKTYPhI?
BnusHue yriiepoaa v HOCTOSIHHBIX IPUMECei Ha CBOWCTBA CTaH.

[To kakuM TIpU3HAKaM KIACCH(PUITUPYIOT CTAITN?

MapkupoBKa U IPUMEHEHUE YTIIEPOIUCTON CTaIl OOBIKHOBEHHOI'O KayeCTBa.

. MapkupoBKa ¥ IPUMEHEHHE Ka4ECTBEHHON KOHCTPYKIIMOHHON yII€POJUCTON CTAIIN.

. MapkupoBKa 1 IpUMEHEHNUE HHCTPYMEHTAJIbHOM yIiIepOoAUCTOM CTaH.

. MapkupoBKa U IPUMEHEHHUE CTANIN IS PACOHHOTO JIUThSL.

. MapkupoBKa 1 IpUMEHEHHE aBTOMATHO CTaH.

. Pacmupyiite u maiite XxapakrepucTuky ciuiaBy cieayrommux mapok: Ct Okm, Ct 3cn, Ct S,

10km, 35, 55, 80, 25J1, Al12, A20, V7A, V12, CH 10, CY25, CY 30, BY 40, BY 60, KU
35-12, K4 60-3.

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpaiieHus nepinTa B ayCTEHUT?
Uro Ttakoe (a3oBas nepeKpucTaLIU3aIus?
Urto Takoe HacieACTBEHHOE 3epHO? [leficTBUTENbHOE 3€pHO?
Kak Biusier pocT 3epHa Ha cBoicTBa cTanu?
5. Uro coboii mpejacTaBiseT quarpaMma M30TEPMHUYECKOTO pacrajia MepeoXJIaxISHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHa ITOKa3bIBAET?
6. Kaxoil aycTeHUT Ha3bIBAIOT NEPEOXIIAXKIEHHBIM?
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7. Kak wMeHsieTcss YCTOMUMBOCTh TEPEOXJAKIECHHOTO AayCTEeHHTAa MPU TOHMWKEHUH
TEMIEPATyphl peBpaleHus?

8. OTr dyero 3aBHCHT XapakTep CTPYKTYpbl TMpPU H30TEPMUYECKOM MPEBpAIICHUH
NEePEOXJIaXKIEHHOr0 ayCTeHUTa?

9. HazoBure TemnepaTypHbie 00JaCTH MIPEBPALICHUS MEPEOXIKISHHOTO ayCTEHUTA.
[Ipu kakom mpeBpaineHuu ectb u quddy3us xenesa, u nuddysus yriaepoaa?
[Tpu kakoM mpeBpalleHUuH MOoJaBIeHa TOIbKO AU dy3us xene3a’?
[Ipu xaxom mpeBpamennn nojaasieHa nupdys3us xeneza u yriaepona? Kakoe mpeBpareHHit
apisieTcs 6e3audPy3noHHBIM?

13. KakoB MexaHU3M NEPIUTHOTO MPEBpALLIEHUS?

14. Yro npencraBnsger co0oil mpoaykTel Iud(y3MOHHOTO MpeBpallleHUs] ayCTEHUTa B
yraepoauctoil cranu? Uto Takoe MeXIUIaCTUHOYHOE paccTOsHuE?

15. Yro o0miero UMEIT CTPYKTYPBI IEPIUT, COPOUT U TPOOCTUT? UTO X OTIUYAET APYT OT
apyra?

16. KakoB MexaHH3M U OCOOEHHOCTH MapTEHCUTHOTO MPEBpaIECHUs?

17. Yro npexacraisier coO0i MpoayKThl 0e3audPy3nOHHOTO MpEeBpaIIeHUs] ayCTEHUTA B
YTJI€POIUCTOM CTAIN?
Uro npencTaBisieT co00it MApTEHCHUT B YIIIEPOAUCTON CTATN?

19. Yto Ha3bIBAIOT KPUTHUYECKOU CKOPOCTHIO 3aKAIKH?

20. Kak comeprkanue yriepoja BIHsIET Ha CBOMCTBA CTAJIM MPU 3aKaJIKe Ha MAPTECHCUT?
Kaxkoil aycTeHUT Ha3bIBAIOT OCTATOYHBIM?
Kaxoe u3 npeBpaiiieHuil Ha3pIBAIOT IPOMEKYTOUHBIM ?

23. KakoB MexaHH3M OCHHUTHOTO IIPEBPAILICHUS?

24. Kakwue CTpyKTypbl 00pa3yroTcs mpu OeiHUTHOM npeBpamieHnn? Uem oHM pa3nndaroTcs?
KaxoBbl ux cBoiictea?
Kak nerupyroniyie 371€MEHTHI BIUSIOT Ha yCTONYUBOCTD EPEOXIIAKIEHHOTO ayCTeHUTA?

26. Urto coboii mpeacTaBiIsioT TEPMOKUHETUIECKUE TUArPAMMBI.

27. Kak MOHO HUCII0JIb30BaTh JUarpaMMbl paciajia IepeoxyaxIeHHOro ayCTeHuTa?

Tema 10. OcHOBBI TEpMUYECKOil 00padOTKH

JlaTh XapaKTEepUCTUKY KPUTUYECKUX TOYEK CTaJIH.

JlaTb onpenienieHre MOHITHS TepMHUUEcKas 00paboTka. YKa3arh ee poib.

Pacckazatp 0 kimaccupukanuM W BUAAX TEpPMHUYECKOM o00pabotku. IlpuBectn oOIIyIO
XapaKTePUCTUKY TEXHOJIOTHYECKHUX MPOIECCOB TEPMUUECKOI 00pabOTKH CTaH.

OOBSICHUTD, IO KAKOMY MPU3HAKY OTKUT moapasaensercs Ha oxur [ u Il poxa.

Hartp knaccudukarmro BugoB oTxura I poga. OOBsSCHUTS 1€, HA3HAYCHUE U PEKUMBI KaXKI0TO
BUJIA.

Hatp knaccudukamuio BunoB omxkura I I poma. OObACHUTH 1ienb, Ha3HAYEHHE U PEKHUMBI
KaXJIOTO BUJIA.

Jatp ompeneneHue TepMHYecKod 00paboTKu, Ha3biBaeMoW 3akanka. OOBSCHUTH BBHIOOP
TEMIIEpaTyphl HarpeBa MO/ 3aKAJIKY JUIA Pa3HbIX IPYIII CTalIeH.

OOBSICHUTD, KaK BHIOMPACTCS OXJIAXKAAIOIIAS Cpe/ia IPH OCYIIECCTBICHUN 3aKAJIKH.

JaTh onpeneneHne KPUTUHIECKON CKOPOCTHU 3aKaIKU, 3aKATMBAEMOCTH U IIPOKAIIMBAEMOCTH.

. [IpuBectu XapaKTePUCTHUKY BBICOKOTEMIIEPATYPHOI u HU3KOTEMIIEPATypHOI

TEPMOMEXaHUUYECKOW O0O0pabOTKU. YKa3aTh NpPEeMMyIIecTBa M HEIOCTATKH KaXAOTO BHIA H
00J1aCTH IPUMEHEHHUS.

Jatp oOmnryro XapakTEpUCTHKY MPOIECCOB XMMHUKO-TEPMHYECKOH OOpaOOTKH: LEMEHTAaIuH,
a30THPOBAHUS U HUTPOLIEMEHTALIUH.

OOBSACHUTD HA3HAUCHUS U CYITHOCTD TU(PPY3MOHHOTO HACHIIICHHUS.

Tema 11. Knaccudukanus, MApKUPOBKA, CBOIICTBA U NPUMEHEHHE JIETHPOBAHHBIX
crajied
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1. JlaTe onpeneneHue MOHITUSAM JIESTUPOBAHHAS CTajlb, JIETUPYIOUIUN SJIEMEHT.

2. Knaccudukanus JerupoBaHHbIX cTalel MO0 XUMHUYECKOMY COCTaBY, [0 Ha3HAYEHHUIO,
10 KaueCTBY.

3. Kak pacnpenensrorcs JErupyroine JIEMEHThI B CTasaxX?

4.  Kax Jerupyromye 3JIeMeHTHI BIUSAIOT Ha MOTUMOP(H3M xKenesa?

5. Kak userupyronmye 53JIEMEHTHl BIHAIOT Ha YCTOMYMBOCTH IE€PEOXJIAKIECHHOTO
ayCTEHUTA.

6. Kiaccudukauus nerupoBaHHBIX CTalel MO CTPYKTYpe B PAaBHOBECHOM COCTOSIHUHU
(OTOXKKEHHOM COCTOSIHUH).

7. Kiaccuduxauus JerupoBaHHBIX CTalel MO CTPYKType B HEPABHOBECHOM COCTOSIHUHU
(HOpMaJIM30BaHHOM COCTOSIHUH).

8. Kak B MapkHUpOBKe JIETMPOBaHHBIX CTAJIEH YKa3bIBACTCA: COJEP/KAHUE YIIIEPOJa, BUL
JIETUPYIOILEr0 3JEMEHTAa U €ro CoJepKaHue, KayecTBO. YMeTh paciindpoBaTb MapKy CTailH,
yKa3zaB: COAEpXKaHHWE YIIepoAa,; BHJ JIETUPYIOLIETO DJJIEMEHTA M €ro  COJIEP)KAHHUE;
KJIaccU(pMKAIUIO TI0 Ka4eCTBY; Ha3HAUYEHHUEe, 001aCTh MPUMEHEHUS, IPIMEPHBIE CBOICTBA.

9. B uem 0cOOEHHOCTH MUKPOJIETHPOBAHUS CTAJIH.

10. ITpuHUMIIBI JETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJeH.

11.  OcHoBHbIE TPYIIIBI KOHCTPYKIIMOHHBIX CTaJICH.

12.  Pousb yriepona, IpUHLHMIIBI JETUPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTAJIEH.

13. Kakue MalIMHOCTPOUTENbHBIE CTANM HA3bIBAIOT YIYYIIAEMBIMH M IOYeMy?
3aKOHOMEPHOCTH HX JITUPOBAHHS M TEpMUYECKOil 00paborku. [IpuBennTe mpuMepsl Mapok
CTaJIH.

14. Cranu 15 1eMEHTaluy, HUTPOLIEMEHTAlUU U a30TUPOBAHUS.

15. KakoBa posb yriepoja M JETUPYIOIIUX 3JIEMEHTOB B INAPUKONOAIIMITHUKOBBIX
cransix? OcobeHHOCcTH TpeOOBaHMN K 3TUM CTAISIM M MX TepMudeckas oOpabortka. IIpuectn
IIPUMEPBI MApPOK CTaJIEH.

16. KakoBa pomnb yriiepojaa u JIETUPYIOIIUX 3JIEMEHTOB B PECCOPHO-TIPY>KUHHBIX CTaJISAX?
OcobeHHOCTH TpeOOBaHUH K 3TUM CTalsiM M MX TepMuueckas oOpaborka. IIpuBectu npumepsl
MapoK CTaJIEH.

17. OOBIACHUTH OCHOBHBIE IPUHIUIIBI CO3/JaHUS BEICOKOIIPOYHBIX CTAJICH

18.  Cranu u cruiaBbl AJ1s PEKYILIUX UHCTPYMEHTOB.

19. BeicTpopexyime cTaiu.

20. IramnoBsle cTaNH.

21. BankoBble CTaJIH.

22. Cranu as MepUTEIHHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOMCTBAa M IPUMEHEHHUE CIIABOB IIBETHBIX METAJJIOB.
HeMeta/uimyeckue MaTepuabl

OcHoBHBIE CIJIaBBI HA OCHOBE MeU (OpOH3HI U TaTYHU ), UX MApKUPOBKA U IPUMEHEHUE.
OCHOBHBIE CIUIaBBI HAa OCHOBE aTIOMHHHSA (IehOopMUpyEeMBbIe, TEPMUYECKH HEYIPOUYHSIEMbIC U
YIIPOYHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBolicTBa U IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

Kakue crnaBel HaszbiBatoT 0ab0uTamu? KakoBbl mpuHIMIIBI X co3aaHud. [IpuBenure mpumepsl
TaKHX CILIaBOB.

Kakue maTepuanbsl Ha3bIBalOT OPOIIKOBbIE MaTepuaibl? Kak ux nomyqaror ?

Knaccudukanusi, cBoiicTBa M mpuMEHEHNE KOMIIO3UIIMOHHBIX MaTepPHaJIOB.

Knaccudukanus, cBolicTBa U IpUMEHEHHUE OCHOBHBIX TPYIII HEMETAIUTMUYECKUX MaTepUAIOB.

6.2 BHeayquTOpHasi caMOCTOSITeJIbHASI pa60Ta 00y4YaIOIIUXCS OCYIIECTBIISIETCS B BUJIE
W3Y4YEHUS JTUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3jieiy ¢ MpopadoTKOI MaTepuasa rmo TeMam
JIUCIUILINHEL.



puiaoxenne 2

7 O1ieHOYHbIE cpeacrea AJsl IPOBEACHUSA l'lpOMe)KyTO‘{HOi/i aTTeCTalumn

a) HJ'[aHI/IpyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CPEACTBA JIA IIPOBECACHUS

MPOMEKYTOYHON ATTeCTAMH:

CtpyKTypHBII [Inanupyemslie

AJIEMEHT pe3ynbTaThl 00yUYeHHUS

OneHouHbIE CpeCTBA

OIIK-1 Croocoben pemars 3amgadud  Npo(ecCHOHANBHON  JEATCILHOCTH, TPUMEHSS  METOJIbI
MOJICIIMPOBAHMSI, MATEMAaTHYECKOr0 aHaIN3a. ECTeCTBeHHOHAYUHBIC U OOIICHH)KEHEPHBIC 3HAHHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHbI W IIPHUHIHIIBLI
npu pelieHun
MMPAaKTUYCCKUX 3aaa4d

IIpumepHbIii mNepevyeHb TeOpeTHYECKMX BONPOCOB  JUIS
MOATOTOBKHM K 3a4eTy:

1. Ctpykrypa ® CcBoOlcTBa MartepuanoB. AmopdHOEe U
KPUCTAINTUYECKOE COCTOSTHUE MaTepHaa.

2. Mertoap! U3ydeHus: CTPYKTYPbl MaTEpHUAIIOB.

3. Kpucrannmueckass pemerka. OCHOBHBIE THIIBI PEUIETOK
METaJIJIOB.

4. [Tonmumopdusm. [TonumopdHbie mpeBpalieHus.

5. JleeKThI KPUCTAILITUIECKOTO CTPOCHUSI.

6. Anuzotponus.

7. DHEpPreTUYeCKue YCJIOBHUS  KpUCTAIM3alMKU. BrusHue
CKOPOCTH OXJIQX/ICHUS HA KPUCTAJUTH3AIIHIO.

8. Mexanusm kpuctaiuzanud. [lapaMerpsl KpuCTaAILTU3AIIH.
0. I'omorennoe (camomnpousBoibHOE) 0Opa3oBaHHE IIEHTPOB

Kpuctaum3anuy. Kpurnaeckuit 3apopiil.

10. T'ereporennoe (HEcaMOIPOU3BOIBLHOE) o0Opa3oBaHue
[EHTPOB KpUCTATM3aui. MoauduuupoBaHue.

11. JleHnpuTHas KpUCTAILIM3AIIUSL.

12.  Kpucrannuueckue 30HbI CIUTKA. Y cajka.

13. Bwuapl nukBanuu.

14.  Bunsl nedopmarum. Mexannsm IIJJACTUYECKON
nedopmaruu.

15. Hakmen mpu  twtactmyeckor — gedopmammm.  Pomb
JUCIIOKAIMi B YIIPOUHEHHH.

16. Pa3pyiienue meTanios.

17. Mexanuueckue CcBoicTBa MeTauioB. KOHCTpyKTHBHas
IIPOYHOCTb.

18. MexaHnueckue XapakTEepPUCTUKH, ONpeIeNseMble IpHU
WCIIBITAHUU HA PACTSIKEHUE.

19. TBepmocTh u criocoOBI €e onpeaeIeHHs.

20. MexaHUuecKUe XapaKTEPUCTUKH, ONpEIeNseMble IpuU
OUHAMHYECKUX HCIBITaHUAX (yIapHas BS3KOCThb, TemIepaTypa
XJIaTHOJIOMKOCTH).

21.  OcHOBHbIE MOHATHS TEOPUU CIUIABOB: KOMIIOHEHT, CILIAB,
cucrema, (asa. [Ipasmiio ¢a3 (mpasuno ['m66ca).

22.  Twunsl TBepAbIX (pa3 B METATUIMYECKUX CHUCTEMAX.

23. IIpaBuio peruara (MpaBUiIO OTPE3KOB).

24.  OcHOBHbIE THUIIBI JBOMHBIX auarpamm. @dopmupoBanue
CTPYKTYPHBI IBOUHBIX CILJIABOB.

25.  DBTEKTHUYECKOE MpeBpalICHUE. [TepurexTrueckoe
IpeBpalieHre. DBTEKTOUTHOE IPEBPALIICHHE.

26. XapakTepuCTUKa M BHUJ IOJHOHM (ha30Boil nuarpammsel Fe —
C.

27. XapakTepucTHKa KOMIIOHEHTOB U ¢a3 cuctemsl Fe — C.




28. llpeBpamenus u (opMHUpPOBaHHE CTPYKTYPHl B CTaIIAX
(6enbIX yyryHax, CepbhIX YyryHax) B pPABHOBECHOM COCTOSIHUHU

IIpumepHBbIii IepeyeHb TEOPEeTHYECKHUX BONPOCOB K 3K3aMEHY:

1. CBsi3p MeXIy CTPYKTYpOM M CBOMCTBAMM CEPBIX
YYT'YHOB.
2. Knaccudukanus, MapkupoBKa M MPUMEHEHHE CEPBIX

YyryHOB (JIMTCHHBIN, BBICOKOIPOUHBIN, KOBKHH, OTOEJICHHBIN,
aHTU(OPUKIIMOHHBIN ).

3. BnusHue yrnepoma W TOCTOSHHBIX TpUMEced Ha
CBOMCTBA CTaJH.
4. Knaccudukanmsi,  MapkupoBka W NPUMEHEHHUE

YIJIEPOIUCTBIX CTalieil (OOBIKHOBEHHOI'O KayecTBa, KaueCTBEHHOM
KOHCTPYKLIHOHHOW, HHCTPYMEHTAJIbHOMN).

5. IIpeBpaiieHus Tpu HarpeBe CTajlu.

6. PocT 3epHa aycrenuTa npu Harpese.

7. N3orepmuueckuit pacnajg MEPEOXJIAKAECHHOTO
ayCTEHUTA. N3orepmuueckue Jyarpammbl pacnana
MEePEOXJIAKACHHOTO ayCTEHUTA.

8. [IpeBpaienus npu HENPEPHIBHOM OXJIaKIEHUU CTaJIH.
TepmokuHeTHYECKHE AMarpaMMbl pacnaja IepeoXJIa)xJaeHHOro
ayCTEHUTA.

9. BiustHue nerupyrommx 31€eMeHTOB Ha YCTOMYMBOCTh U
KMHETHKY pacriapa epeoxiakJeHHOI0 ayCTEHUTA.

10. [IpeBpamenus npu Harpese (IpU OTIYCKE) 3aKaIeHHON
CTaJIu.

1. Knaccudpukanus,  MapkupoBKa W NIPUMCHEHHUE

KOHCTPYKIIMOHHBIX  JIETUPOBAHHBIX  CTaJie  (CTpOUTENbHAS,
MallMHOCTPOUTEbHAS Ul XOJIOAHOW HITAaMIIOBKH, yiydlllaemas,
PECCOPHO-NIPY)KUHHAsA, IIAPUKOMOIIMIIHUKOBAS, CTAJIA IS
3akanku TBY, ctamm s XTO).

12. OCHOBHBIC TIOHATUS U KJIACCU(PUKAIMS TEPMHUECKOU
00paboTKH.

13. OTxur cranu.

14. 3akajka cTajiu.

15. Otniyck cranu. CtapeHue.

16. XHUMHKO-TepMHUUYEcKas o0paboTKa.

17. TepMo-mMexaHuveckast 00paboTKa CTaH.

18. CnnaBbl Ha OCHOBE Meiu (OpOH3BL, JTATYHH).

19. CruiaBbl Ha OCHOBE AJIFOMUHUS.

20. CmnaBbl Ha OCHOBE THTaHa. baOOUTHI.

21. [Topomkossle, KOMITO3UI[MOHHBIE, amopQHbIe
MaTepUabl.

22. CpoiicTBa UM NPUMEHEHHWE  OCHOBHBIX TPyl

HCMCTAJJNIMYCCKHUX MATCPUAJIOB.

OIIK-1.2

Pemaer crangapTHbie
npogeccuoHaTbHbIE
3a/1a4uu C
IPUMEHEHUEM
OOIIEeMH>KEHEPHBIX
3HaHUHN

IIpumepHble NpaKTHYECKHe 3aJaHNUs /ISl 3a4eTa

1. KakoBbl pa3Mepbl CTPYKTYPHBIX JJIEMEHTOB, KOTOpBIE
MOXKHO YBUJAETh (pa3peliuTh) € IOMOUIbIO  ONTHYECKOrO
(cBeroBoro) mumkpockona? Kak BbIOpaTh MoJjie3HOE YBEIHUYCHHE
Mukpockona? KakoBa OCHOBHas OCOOEHHOCTb IPUTOTOBIICHUS
00BEKTA JIJI MUKPOCKOITMYECKOTO HCCIICIOBAHUS?

2. OOBACHUTS, 3ayeM HE00XO01UMO UCCIIE/1I0BaTh
MakpocTpykTypy? Kakumu meromamu 3TO MOKHO cienarb? Yro




MOJKET CIIY’>KMTh 00bEKTOM MaKpoaHaiu3a?

3. KakuM MeToJIoM MOYKHO YCTaHOBUTbH THIl KPUCTAIMUECKOMN
pelmieTkn MeTayuia W ee mnapamerpbl? Kakue THIBI penieTok
BcTpeuatorcs y  MmerauioB?  IloueMy OHM  Ha3bIBaroTCs
IJIOTHOYNAKOBAaHHBIMU?

4. llpuBenute npuMep BIUSHUS TUNA CBA3M  (THIA
KPUCTAIJTMYECKON PELIETKH) Ha CBOMCTBA MaTepHaia.

5. Ilouemy  cBOHCTBA  KPHUCTALIMYECKOTO Marepuana,
U3MEpEHHbIE B DPAa3HBIX HAMpaBlIEHUSX, MOTYT OTIHYaThCcs? B
KaKHX MaTepuaiax 3To sSBJICHHE He HAOII0JaeTCs U mouemy?

6. Tloyemy mnpu XOJOJHOW IUTACTUYECKOW Aedopmarun
(ITaMIIOBKE WM BBITSDKKE) MOTYT 00pa3oBaTbcs (PECTOHBI MO
KpOMKe (Kparo) u3aenus?

7.  OOBSACHUTH, YeM pa3INyvaloTCi O-Kele30, Y -Kele3o U
d-xene30?

8. Ilouemy mnpu XONOAHOW TUIACTHYECKOW Aedopmariuu
BO3pacTalOT IPOYHOCTHBIE XapakTepuctuku? Kak 3To sBiIeHuE
HazbIBaeTcsa? B Kakux ciiydasx 3TO SIBJICHHE HEXeJIaTelbHO?

9.  Yro o03HAYAIOT TEPMHUHBI JePOPMALMOHHOE YIPOYHEHHE,
3epHOTPAHUYHOE YIPOYHEHHE, JUCIEPCUOHHOE YIPOYHEHHE,
TBEPAOPACTBOPHOE YIIPOUHEHHUE?

10. Tlosichuth Trpaduueckn (OHUINYSCKUH CMBICI  IOHSTHS
«paBHOBECHasl TeMIeparypa KpHUCTAUIM3alMU  (TIABICHUS)».
Kakoe ycrmoBue HEOOXOAMMO BBIMOIHHUTH, YTOOBI HadajCs
IIPOLIECC KpUCTAIUIU3aLUU?

11. OObsAcHUTB, B YeM OTIWYHE KPHUBBIX OXJIAXKICHUS
KPUCTAUIMYECKAX U aMOphHBIX Ten? MOXKHO M TONyYUTh
aMop(HBI MeTaILT (METALITNYECKOE CTEKII0)?

12. Tlouemy 3epHa 3aKpUCTAJUIM30BABILErOCS METAJUIMYECKOTO
MaTepuasa He UMEIOT TeOMETPUYECKU TPABUILHOM PopMbI?

13.  Kakyto uenb npecienyroT Npu BBEJCHUH B paciuiaB (KUIKUAN
Metain) wmoaudukaropoB? IlpuBectn mpuMepsl  JIEHCTBUS
MOTU(UKATOPOB.

14. OOBsACHUTH, B KakoH OTJIMBKE 3€pHO
3aKpUCTAJUIN30BABIIETOCS MeTaiia OyJeT OOJbIle: MPU pa3iIuBKe
KHUJKOTO MeTalljia B Iecuanyro GopMy UM B METAJUTMUECKYIO?

15. OOBbsICHUTh, K Y€MYy MOXET IPUBECTH IIEPETpeB
pacmiaBa mpeJ pa3iuBKOM ero B (hOpMbI (U3JI0KHUILIBI)?

16. OOBSACHUTD, 3a4emM MPOBOJSAT onepauuo
MOJICTY>KMBaHUS [IPH MOTy4eHUH OTIMBOK? Kak ee ocyIiecTBUTh
17. OObsicHUTD, TpU  Kakoil  nmedopManmud  MOYKHO
HeoOpaTUMO U3MEHHUTH (GOpMY, pa3Mephl M CBOWMCTBA MaTepuaia —
YIOPYTro# WK IIaCTUYECKON?

18. OOBSICHUTh TIOHATHE TEOpeTHYecKas MPOYHOCTh
kpuctaya. Kak oHa u3MeHsercs NpU M3MEHEHUM IUIOTHOCTHU
TUCIOKALHI?

19. OOBSACHUTD, 4YTO TPOUCXOAUT TpHU (HOPMUPOBAHHH
TEKCTYpHI B 1e()OpMUPOBAHHOM MaTepuaiie?
20. 3auem TpeOyeTCss BOCCTAHABIMBATH IJIACTUYHOCTD

X0JI0IHO1e()OPMHUPOBAHHOTO JIMCTa (KaTMOPOBAHHOW 3arOTOBKH,
BOJIOUEHOH TpoBOJI0KH)? Kakoit 00pabOTKOM 3TO MOXKHO ClIeNaTh?
21. OOBsICHUTD, KaKO€ CBOMCTBO MaTepuaia XapaKTepus3yeT
TBepAocTh. Ha uyeM OCHOBBIBAIOTCS  METOJbl  M3MEPEHHUs




TBepaocTu? B yem ux otimuune?

22. Kax npoBoasT wucnbpiTaHue Ha YJApHYIO BSI3KOCTh?
Kakosa ero nens?

23. C Kaxoil ieIbI0 IPOBOJSAT YCTAJIOCTHBIE UCTIBITAHUS?
24. Ha npumepe ABYXKOMIIOHEHTHOW CHUCTEMbI I10Ka3aTh,

KaKyl0 HHQOPMAIMI0 MOXHO IOJYYHTh, IMOJIB3YSACH IPABUIOM
pbiuara (IpaBUIIOM OTPE3KOB).

25. CxeMaTu4HO  HW300pa3WTh  AMArpaMMy  JBOWHOM
CHCTEMBl C  OTCYTCTBHEM  pPacTBOPUMOCTH (C  TONHOMU
PacTBOPUMOCTBIO, c OTPaHUYEHHOW  PACTBOPUMOCTBHIO)

KOMIIOHEHTOB B TBEpPJOM COCTOSIHUU, JaTh XapaKTEPUCTUKY
TOYEK, JUHUN TuarpaMmsl, Ga3 u Oe3BapHaHTHBIX MPEBpAIICHUI
CUCTEMBI.

26. PaccunTarh OTHOCUTENBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBISIIOLIMX CIUIaBa TMPH KOMHATHOM Temmeparype |
CXEMaTHYHO M300pa3uTh CTPYKTYpPY CIUIaBa TBOWHON CHCTEMBI C
OTCYTCTBHEM pAcCTBOPUMOCTU (C TOJHOH PACTBOPUMOCTHIO, C
OTPaHUYEHHOM pPacTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPIOM
COCTOSTHUH.

217. Onummre oOpa3oBanue neaedypura. B kakux criaBax
OH oOpa3yercs, KakoBbl YycioBHs ero oOpa3oBanus? Kaxkoit
neneOypuT HA3BIBAIOT MpeBpanieHHbIM? CXEeMaTHYHO U300pa3uTh
CTPYKTYpy JieeOypuTa mpu KOMHATHOW TeMIepaType.

28. Onumure obOpa3oBaHue nepnurta. KakoBbl yciIoBHSA
0o0pa3oBaHMs M XapaKTEPUCTUKHU ITOU CTPYKTYyphl? CxeMaTH4HO
M300pa3uTh CTPYKTYPY MNEpiUTa NpU KOMHATHOW TeMIieparype.
KakoBbI pa3HOBUIHOCTH 3TOH CTPYKTYpbI?

29. N3006pa3uth nuarpaMMy COCTOSIHHSI XKelle30 — KapOua
xKeneza, YykazaThb (a3pl BO BceX O0NacTAX JUarpamMmbl,
paccMOTpeTh TpeBpalieHuss B cruiaBe, coaepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takol cIruiaB Ha3bIBaeTcs?
Paccuurars OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBISIIOLIMX B STOM CIIJIaBE M CXEMAaTUYHO H300pa3uTh €ro
CTPYKTYpY NP KOMHATHOH TeMIlepaType.

30. OObsicHUTh, 4YeM JAuarpaMma >kene3o — rpaduT
OTJIIMYAETCs OT JHarpaMMbl Kele30 — IeMeHTHT. M300pa3uthb
CXEMaTUYHO CTPYKTYPBI CEPhIX YYTYHOB C Pa3HOIl METaUIMYECKON
OoCcHOBOU ((epputHO#, (GeppUTHO-TICPIUTHON, MEPIUTHON) U C
pasHoii QopMoii TpadUTOBBIX BKIFOYCHUH (TUTACTHHYATOM,
mapoByuAHON).  OOBSICHUTH, Kak  INPOMCXOAUT  IPOLECC
rpadutnzanuy u GOPMUPOBAHUS CTPYKTYPHI B 3TUX CILJIaBaX.

IIpuMepHbIe MPaKTHYECKHE 3aJaHNsI JAJIsl IK3aMeHa:

1. N300pa3uth NogHYI AMArpaMMy COCTOSIHUS YKEJe30 —
yriaepoa, yka3aTh (a3pl BO BceX O00JIaCTAX JUarpammbl,
pPaccMOTpETh MPEBPAICHHUS B CIUIABE CHCTEMBI JKEJIe30 —  KapOuI
xenesa, cogepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C.
Kak Takoii cmmaB HaspiBaeTcsi? PaccumTaTh OTHOCHUTEIIBHOE
KOJMYECTBO CTPYKTYPHBIX COCTaBIIIOIIMX B OSTOM CIJIaBE U
CXEMaTUYHO U300pa3uTh €ro CTPYKTYpy TMpPH KOMHATHOMH
TeMIeparype.

2. N300pa3uth NogHYI AMArpaMMy COCTOSIHUS YKEJe30 —
yriaepoja, ykazarb ¢a3bl BO BCeX 00JACTAX JAWarpaMMbl,




paccMOTpeTh MPEBpaIleHHsI B CIUIaBE CUCTEMBI JKelle30 — rpadur,
comepxkamem 2,5 % C, ¢ pa3HON METaUIMYECKON OCHOBOM
(bepputHOH, (GEppPUTHO-TIEPIUTHON, TEPIUTHON) M C pa3HOU
¢dopmoii TpadUTOBBIX BKIIOYEHUH (IUTACTHHYATOM, IIAPOBUTHON).
Kak Takoii craB HaspiBaeTcsi? CXeMaTHYHO H300pa3UTh €ro
CTPYKTYpY NP KOMHATHOH TeMIlepaType.

3. PacumdpoBare Mapku cTanu, yKaszaB COJEp)KaHUE
yriaepoja, BUJ U COJIepKaHue JETUPYIOLIUX 3JIEMEHTOB, KaUeCTBO,
Ha3HAa4YeHHE U MIPUMEPHBIE CBONCTBA.

4. Pacmm¢posats MapKy ceporo (JtuTeitHoroO,
BBICOKOIIPOYHOTO, KOBKOT'0) YyTr'yHa, yKa3aB €ro CTPYKTypy U
YCIJIOBUS IOJTyYEHUS

5. HazoBure kpuTHdeckre TOYKM CTaId U UX OOO3HAYEHHE.
Kak onu ompenensitorcsi? Ykazarh MX MOJIOXKEHUE Ha Juarpamme
Fe-C.

6. Kakoii aycTeHUT U moueMy Ha3bIBAIOT ME€PEOXJIAKICHHBIM ?
Kak onpenenuTs cTeneHs ero nepeoxiaxIeHus?

7. [louemy B 3aKaJeHHOM CTalnM BCerJa NPHUCYTCTBYET
OCTATOYHBIN ayCTEHUT?

8. Kak MOXHO Hcronb30BaTh Ha MPaKTUKE U30TEPMUYECKUE
Juarpammsl pacraja nepeoxyakJIeHHOrO ayCTeHUTa?

9. Kaxk n3mensTcs cBOMCTBA CTANU ITPU YBEJIMYEHUH CKOPOCTH

OXJIOKICHHS B MEPIUTHOM HHTEpBaie? OObICHUTD, ToUeMy?

10. Bri6pats HauboJee JTUCTIEPCHYIO CTPYKTYPHYIO
COCTABJIAIONLYI0, GOpMUPYIOLIYIOCS TTPH AU PYy3UOHHOM pacmajie
MEPEOXJIAXKICHHOTO ayCTCHHTA.

11.  Yro obmero m B 4eM OTJIMYUS B CTPYKTypax IEpJuT,
copOuT 1 TPOOCTUT?
12. OOBsACHUTB, TIOYEMY MAapTEHCUT HUMEET  BBICOKYIO

TBEPAOCTh. 3aueM CTajlb CO CTPYKTypOHM MapTEHCHUTa HaJo
MO/IBeprath OTIMYCKY?

13. OOBsICHUTD, B KaKOH cTanmu OyAeT BbIIIE TBEPAOCTH MPH
3akaiike: B cranu 45 nim 30XI'C?
14. OObsicHuTh, y  Kakoi  cramum  Oymer  Oosblie

MIPOKAJIMBAEMOCTh — YIJIEPOJUCTON WM JIETUPOBAHHON? 3auem
HE00XOIMMO 3HATH MPOKATUBAEMOCTh CTaJIN?

15. Kak BBIOpaTh CKOPOCTH OXJIQXKACHUS MPH 3aKaJIKe IS
MOJYYEHUSI MapPTEHCUTHOM CTPYKTYpPhl 10 BCEMY CEUYEHUIO
n3nenusa?

16. Jlns kKakoM cTalid — TOABTETOUTHON MJTA 3a9BTEKTOUTHON —
HY)KHO TPHUMEHSTh HENoNHYI 3akanky? I[loscHUTB, UCHONB3YS
nuarpammy Fe-C.

17. CpaBHuTE CBOICTBAa CTajdl C OCWHUTHOM CTPYKTYpPOW H
MapTEHCUTHOW CTPYKTypoi, ¢ OCHHHTHOW ¥ TPOOCTUTHOMH
CTpYKTypoil. OOBSICHUTE pa3Inyus.

18. [ToueMy mpm OTHyCKEe 3aKaJlCHHOW CTall BBIOWPAIOT
pa3iIMyYHbIe TEMIIepaTypbl HarpeBa?
19. Kakas cranp mocne ymydmieHus Oyner HWMETh Ooljee

BBICOKYIO TBepAOCTh: cranb 45 mimu crans 30XI'C, ecnu ormyck
MIPOBOJIUIIM TIPH OJTHOM U TOH ke Temmneparype?

20. [Touemy pexxymuii MHCTPYMEHT W3 YIVIEPOAMCTOW CTalIH
MOJIBEPraroT HH3KOMYy oTnycka. Kakas Oyner crpykrypa u
CBOMCTBA TAaKOTO MHCTPYMEHTA?




21. B uem ocHOBHas OCOOCHHOCTH U TPEUMYIIECTBA
TEPMOMEXaHHYECKOU 00pabOTKU cTam?
22. C KakoH 3% HaCBIIIAIOT MOBEPXHOCTH
HU3KOYTIIEPOJUCTOMN CTAIA YTIEPOIOM?

OIIK-1.3

[Ipumenser  MeTObI
MOJCIIUPOBAHUS 51
MaTeMaTHYECKOro
aHaM3a JUIsl PeIIeHUs
3a1a4

IIpuMepHbIe MpaKTHYECKHUE 3aaHNs JIsI 324eTa M0 PeleHn 0
3a1a4 u3 nNpogecCHOHAILHOI 00J1acTH

1. Kak npoBectu makpoananu3? KakoBbl €ro meiu, MeTo bl ?
2. Kakum MeTo1oM MOXKHO MCCIEA0BaTh pacipeiesieHue cephl
B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBectu riybokoe TpaBieHHME CTaJbHOrO oOpasua.
KakoBebl ero nenu?

4, Kakum MeTogoM MOXKHO BBISIBUT TOPBI, TPEIIMHBI,

PaKOBUHBI, KPYIHBbIE HEMETAJUINYECKUE BKIIOYCHHS B OTIHMBKE
(cnutke, OTIUBKE, MTOKOBKE, ITpOKaTe)?

5. Ilpm wMakpoaHanu3e CIUTKAa BBIABICH JIMKBAIIMOHHBIN
KBagparT (MOAycaJovHas  JIMKBalUs, OCEBas  IOPUCTOCTH,
CKBOPEYHHK, KAMHEBHIHBIN U3JI0M, (DJIOKEHBI, MU(PEPHBIN U3JIOM,
paccnoenue). OOBSACHUTh MPUYHMHBI TOSBICHUS 3TOTO IedeKTa U
BO3MOJKHBIE CITOCOOBI €r0 UCTIPABICHHUS (ITPEIOTBPAILCHHS).

6. Kak oTiuuuth yCTanoCTHBIM H3JIOM OT MPOYMX BHUIOB
n3nomMa? KakoBbl NpUUYMHBI NPOSBIICHUS TAKOTO U3JI0Ma?

7. Kaxk oTnnuuTh BSI3KO€ pa3pyiieHue OT Xpynkoro?

8. Kak  mpoBecTH  MHUKpPOCKOIIMYECKOE  HCCIEAOBaHUE

MeTajmyeckoro mMarepuana? YTo MOXKHO BBIIBUTH C IOMOIIbIO
TaKOT'0 UCCIICTOBAHUS?

9. Kak MOXHO mMOBIMATP Ha BEJIWYUHY 3€pHAa IpHU
Kpuctanmu3anuu meramia? Kakue Mepbl MOKHO MPEATIOKUTE TS
TOr0, 4YTOOBI O0ECNEeYUTh TOJNYYCHHE MEJKOro 3epHa IpH
KpUCTAJITU3auu?

10. OOBSICHHUTB, B 4EM DPA3JIMNYHE MEXKIY XOJOJHON M TOpsyei
wiactuyeckoit  nedopmanusamu?  Ilodemy mnpu  XOJIOAHOMU
TUTACTHYECKON edopMai HaOMIOaeTCsl YIPOUYHEHHE MEeTaa,
a MpU Topsiueit ITOro He MPOUCXOUT?

11. Kak BOCCTAHOBUTH IJIACTUYHOCTh
X0JI0IHO1e()OPMHUPOBAHHOTO JIMCTa (KaJMOPOBAHHOW 3arOTOBKH,
BOJIOYEHOM  mpoBosioku)?  Kak  OCylIeCTBUTh  OIEpaluio
PEKPUCTAIUTM3AIMOHHOTO OTXKHTra?

12.  Kak ompenenuTs npeaen ynpyroctu (mpenesn TeKydecTH,
npenea MPOYHOCTH, OTHOCUTENbHOE YIJIMHEHHE, OTHOCUTEIbHOE
CY’>KE€HHE, TBEPJIOCTh, YAAPHYIO BSI3KOCTh) MaTepuaia’?

13. Kak omnpeaenutb OTHOCHUTEIBHOE  KOJWYECTBO (a3
(CTPYKTYpHBIX COCTAaBJISIOLIMX) IpPHU 3aJaHHON TemiepaTrype B
nBoiHbIX ciiiaBax? [loscHuth rpaduuecku.

14. Ilpm Kxakux yclIOBHUSIX B METAJUIMUECKUX CIUIaBAX MOKET
o0Opa3oBaTh TBEPAbIH pacTBOpP 3aMelleHHs] (TBEPIbI pacTBOp
BHEJPEHHUS, XUMHUUYECKOE COEIMHEHUE, MEXaHWYecKass CMECh
KOMIIOHEHTOB)? Kak BBITTIAIAT 0061acTH ATUX (a3 Ha AUArpaMmax
COCTOSIHUS?

15. CxemaTnuHO W300pa3suTh KPUBYIO  OXJIQKICHHUS H
CTPYKTypy J00Oro crjaBa JABYXKOMIOHEHTHOW cHCTEMBI (C
OTCYTCTBUEM pAacTBOPUMOCTH, C IIOJIHOH pPacTBOPUMOCTBIO, C
OTPaHUYEHHOM PACTBOPHUMOCTHIO KOMIIOHEHTOB B  TBEPJIOM
COCTOSIHMM) NP KOMHATHOM TeMIeparype.




16. CxeMaTW4HO W300pa3UTh CTPYKTypy JHOOOTO CIiaBa
JMBYXKOMIIOHEHTHOM CHCTEMBI MPU KOMHATHOW TeMIEparype,
paccuuTan OTHOCHUTENLHOE KOJMYECTBO CTPYKTYPHBIX
COCTaBJISIOLIHX.

17. Ilpm MUKpPOCKONMYECKOM HCCIECJOBAHHH B  CILJIaBE
HaOmonaroTcs 3epHa (Gepputra ¥ HEOOJBIIOE KOJUYECTBO
ueMmeHnturta. Kak Ha3piBaeTcsi Takoi ciuiaB? KakoBbl ero cBoiicTBa
1 o0jacTu NpUMEHEHU?

18. Ilpm MHUKpPOCKONHMYECKOM HCCIECJOBAHHH B  CILJIaBE
HaOmonarotes 3epHa depputa u nepaut. Kak Ha3pIBaeTCsl Takon
crutaB? KakoBbl ero cBOMCTBA M KaK OHU 3aBHUCST OT KOJIMYECTBA
nepauta? KakoBsl 00J1aCTH MPUMEHEHHS STHX TIAaBOB?

19. Ilpm MUKpPOCKONMYECKOM UCCIECJOBAHHH B  CILJIaBE
HaOmonatorcs nepaut. Kak HaspiBaeTcs Takoi cruiaB? KakoBbl
Pa3HOBUIHOCTHU TaKOW CTPYKTYPHI M pa3inyus B UX CBOHCTBaX?
20. Ilppu MUKpPOCKONHMYECKOM HCCIIEJOBAaHUM B  CILJIaBe
HaAONIOIAl0TCS TEPJIUT U CETKAa LIEMEHTUTA IO TPaHMIIAM 3EpPEH.
Kak nHaspiBaetcs Takoil criaB? KakoBbl ero cBoWcTBa M 00JIACTH
MPUMEHEHUS?

21. Ilppy MUKpPOCKONHMYECKOM HCCIEJOBAaHMM B  CILJIaBE
Habmonaercs neaeOyput. Kak HaspiBaercs Takoii cruiaB? KakoBbl
€ro CBOWCTBa U 00JaCTU PUMEHEHUS?

22. Ilpym MUKpPOCKONHMYECKOM HCCIEIOBAaHHMH B  CILJIaBE
HaOmomaroTcs 3epHa QeppuTa W BKIoueHus rpadurta. Kax
HasbIBaeTCs Takue ciuiaBbl? KakoBbl pa3sHOBUIHOCTU CILJIAaBOB C
TaKUMHU CTPYKTYPHBIMH COCTAaBJISIOIIMMU, KAKOBBI PA3JIMUUS B UX
cBolcTBax?

23. Ilppy MUKpPOCKONHMYECKOM HCCIEJOBAaHMM B  CILJIaBE
HaOmoaloTesa 3epHa (eppuTa, MEpIUT U BKIIOYEHHs Tpadura.
Kaxk naszpiBaeTcst Takue cruiaBel? KakoBbl pa3sHOBHAHOCTH CILIABOB
C TaKUMH CTPYKTYPHBIMU COCTAaBJISIOUIMMH, KaKOBBI Pa3IU4Us B
UX CBOMCTBaX?

24, Ilpm MUKpPOCKONMYECKOM HCCIECIOBAaHHMH B  CILJIaBE
HaAOJIIOIAI0TCS TEPJIUT W BKItoueHUs rpadura. Kak HaszpiBaeTcs
Takue cruiaBbl? KakoBbl pa3sHOBUIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH  COCTABJISIOIIMMH, KaKOBBI pa3Huus B HX
cBoOMCTBax?

25. Kakx wuaeHtudumHpoBaTh B CTadM BUIMAHIITETTOBYIO
cTpykTypy? Ilpu Kakux yciaoBHsIX OHa MOXKET 00pa30BaThCs U KaK
3TO MOBJIMSET HA CBOWCTBA CTANN?

26. Ilpm kakux YCIOBHSIX B CTaJId MOXET 00pa3oBaThCs
nepecsinieHnbli ¢peppur? Kak OH moBiHseT Ha CBOWCTBA CTallH.
Kak npenotBpatuts ero oopazoBanue?

I[IpuMepHbIe NpaKTHYECKHE 3aJaHNS JJIsl IK3aMeHa 10
peleHuo 3a1a4 13 npodeccuoHaILHOM 00J1acTH (5 ceMmecTp)

I. OOBsICHUTD, KaK BBIOPATh CONEpIKAHHE YIIEpOaa B CTAJH
JUIS ~ U3TOTOBJCHMS  JETald  MalluH, KOHCTPYKLUHU WU
COOPYKEHHUS.

2. OObsacHUTH, KaK BBIOpaTh CoOJiep:KaHUE yriepoia B CTalH
JUTSI U3TOTOBJICHUS PEXYIIEro (IITaMIIOBOT0) HHCTPYMEHTA.
3. Kak no cTpykTypHOMY NpU3HAKY MOXHO OIPEIEIUTh CTalb

(Oenblif 4yyryH, cepblil 4yryH, I[OJOBUHYATBIA UYTyH, >XEJe30
TEXHUYECKON YUCTOTHI)?




4. OOBSCHUTD, MOXXHO JIM HCIIOJNB30BaTh O€NbId YyTyH B
KayecTBE KOHCTPYKIIMOHHOI'O MaTepHuaa.

5. OOBACHUTH TPEUMYILIECTBA CEPOTr0 YyTryHa MO CPAaBHEHHUIO
CO CTaJblo.

6. OOBsACHUTb, MOXXHO JIM MCIIOJB30BaTh O€Nblii 4yryH B
KayecTBE KOHCTPYKIIMOHHOIO Marepuaa?

7. OObsacHuTh, Kakas ¢opma rpadura B MEHbIIEH CTENECHH
ocialisgeT METAJUIMYEeCKyl0 OCHOBY uyryHa? Kak mnomy4uTthb
Takyio (opmy rpaduta B OTIUBKE?

8. Kak nomyuuTh OTJIMBKY CO CTPYKTYpOW KOBKOIO 4yryHa?
KakoBbl pa3HOBUIHOCTH CTPYKTYpbl TaKOro 4YyryHa M €ro
cBoiicTBa?

0. [ToueMy He MPOMCXOAUT YNPOUHEHUS CTAIU MPHU Topsueit
wiactuyeckoit nedopmanuu npu 1050 °C?

10. Tlouemy pedopmarus cBunna (Tmn. = 327 ° C) npum
KOMHATHOW TeMIepaTtype sBseTcs ropsyeit nedopmanmeii?

11. Ilpum pexkpucTalIM3alluOHHOM OTXHUI€ XOJOJHOKaTaHOM
JeHThl U3 ctand 08KI oxJaxaeHue B UHTepBajie Temmnepatyp 680
—370 °C BenyT ¢ manoii ckopocthio. [Touemy 310 HEOOX0AUMO?
12.  Ha3HauuTh peXUM PEKPUCTAILTU3ALUOHHOTO OTXKHUIa IS
HUKOYTJIEPOJUCTON XOJIOAHOKATAHOW JIMCTOBOM CTAJIN.

13. Kak ompenenstoT CKJIOHHOCTh CTajdl K POCTY 3€pHa IMpu
Harpese?

14.  Ha3HauuTh pexuM MOJTHOTO OTXKUTA [Tl CTalll MapKu 45.
15. Ha3HauuTh pexum HOpMaJIM3alUU I CTaIU Mapku 45.

16. BoiOpate TepMmHuuecKylo O00paOOTKy IJIsi HUCHpPaBICHUS
BUJIMAHIITETTOBON CTPYKTYpbI B CTAJIbHOM OTJIMBKE.

17. BblOpaTe TepMHUECKyl0 O0paOOTKy IJIsi HUCHpPaBICHUS
KPYIIHO3EpHUCTOM CTPYKTYpPBI FOPSAYEKATAHON CTaJIH.

18. BoiOpaTe  3aKaJouyHYIO cpeny, 00ecneurBaOILyI0
HaMOOJIBIIYIO TIPOKAIMBAEMOCTh YTIICPOIUCTON CTAIH.

19. BrolOpaTh 3aKkanouyHyl0 cpeny [UIsl 3aKalKd JETMPOBAHHON
YIJIEPOJAUCTON CTaJIH.

20. BrIOpath peKUM OTIYCKa  3aKaJCHHOU cTaju,
o0ecTIeYnBAaOIINI COXPAaHEHUE BHICOKOH TBEPIOCTH.

21. BriOpath peKUM OTIYCKa  3aKaJCHHOU cTaju,
o0ecTeYnBarONINil BRICOKHE YIIPYTHE CBOWCTBA

22. BriOpath peKUM OTIYCKa  3aKaJCHHOU cTaju,
00eCTIeYNBAIOIINI COYETaHUE BBICOKOW IMPOYHOCTH, TBEPIOCTH,
IJIACTUYHOCTHU U YAAPHOH BS3KOCTH.

23. Cranp 45 Obula TOABEpPTrHyTa HArpeBy IMOJA 3aKaJKy 0
temneparypsl 740 u 840 ° C. Kakol pexum HarpeBa BBIOpaH
MIPaBWJIBHO U MOYeMy?

24,  Cramp Y10 Obuia mojBeprHyTa HarpeBy IMOJ 3aKalKy JIO
temneparypsl 740 u 900 ° C. Kakoli pexum HarpeBa BBIOpaH
MIPABUJILHO U MIOYeMy?




0) [Hopsinok nNpoBeeHUsI MPOMEKYTOYHOM ATTECTAIMH, IOKA3aTeJIM U KPUTEPHHU
OLlEHUBAHMS:

HpOMe)KyTO‘{Haﬂ aTrecranusd 1mo JMCHUIIJIMHE «MaTepl/la.HOBe)IeHI/le» BKJIFOYACT TCOPCTUUCCKUC
BOIIPOCHI, IMO3BOJJIAIOIIUC OUCHUTh YPOBCHDb YCBOCHUA O6y‘~IaIOIIII/IMI/IC$[ 3H8,HI/II>1, 1 MMPAKTUYCCKUC
3aJJlaHus, BbIBIIAIOIIUC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I y'MeHI/Iﬁ n BHaI[eHI/Iﬁ, U IIPOBOJUTCS B BUIC
3a4€Ta 1 3K3aMCHa.

3a4yeT mpoCTaBIsAEeTCS MOCIE OIIEHKH 3HAHUI 00yUJaOUINXCs 10 pe3ybTaTaM 3allluThl BHIIIOJHEHHBIX
71a00paTOPHBIX pabOT U KOHTPOJIBHBIX PA0OT, BKIFOYAIOLINX TEOPETHUECKUE BOIIPOCH! U IPAKTHYECKUE
3aJaHMSL.

Iloka3aTesn U KpUTEPUH OLIECHUBAHUSA 3a4eTa:
Jnst momydeHust OueHKU

— «3a4TeHO0» — 00y4JaroIIUNCs JOJKEH 10Ka3aTh 3HAHUS HE TOJIbKO Ha YPOBHE BOCIIPOU3BEICHUS
U OOBsICHEHUS HWHPOpPMALMU, HO U HHTEIUIEKTyaJbHblE HABBIKM peEIIeHUs npodieM H 3ajad,
HAXO0X/I€HUS YHUKAJIbHBIX OTBETOB K IPOOJIEMaM, OLIEHKU U BHIHECEHUS] KPUTUUYECKUX CYKJICHUM;
— «He 32a4TeH0» — 00yJaloIUNCcs He MOKET [T0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U

00BACHEHHS I/IH(1)OpMaI_II/II/I, HC MOJKCT IIOKA3aTb HHTCJVICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTBIX 3a4a4.

DK3aMeH N0 JaHHON AUCLUUIUIMHE IPOBOJAUTCS B YCTHON (hopMe IO SK3aMEHAIlMOHHBIM OuieTam,
KQKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO IIPAKTUYECKOE 3aJaHUE.

IToka3zatenu n KPUTEPUH OICHUBAHUSA IK3aMEHA:

— Ha OLIEHKY «OTJIHYHO» — 00yUJaIOUIHiCs JEMOHCTPHPYET BBICOKHI yPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIHI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U TIyOOKOe 3HaHHWEe y4eOHOro MaTepHaia, CBOOOIHO
BBITIOJIHSICT MPAKTHUYECKHUE 3a/JaHHsI, CBOOOTHO OTIEPHPYET 3HAHUSIMHU, YMEHHUSIMU, TIPUMEHSIET X B
CUTYAILUAX MOBBILIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «XOPOIL0» — 00yUJaIoUIHiicsa AEMOHCTPUPYET CPEAHNUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIONYCKAIOTCS HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHHUS [IPU aHAJTUTUYECKUX ONEPaLMsIX, [IEPEHOCE 3HAHUN U YMEHUI Ha HOBBIE,
HECTaHJApTHBIC CUTYALIUH.

— Ha OLCHKY «YIOBJETBOPHTECJIBHO» — 06yqa101u1/1171c;[ ACMOHCTPUPYECT HOpOFOBHﬁ YPOBCHB
C(i)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ B X0I€ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ AOIYCKAOTCA OI_HI/I6KI/I,
MMPOSABJISACTCA OTCYTCTBUEC OTACIBHBIX 3HaHPII>i, YMGHHﬁ, HaBBbIKOB, 06yqa101u1/1171c;[ HUCIIBITBIBACT
S3HAYUTCJIbHBIC 3aTPYAHCHUA NTPHU OIICPUPOBAHNHN 3HAHUAMHU U YMCHHUAMU IIPHU UX IIEPEHOCEC HA HOBBLIC
CUTyalluH.

— Ha OIICHKY «HEeY/I0BJIETBOPHUTEIbLHO» — 00yUalolIUiics JeMOHCTpUpYeT 3HaHus He Oonee 20%
TEOPETUUECKOr0 MaTepuaa, JOIMyCKaeT CyIIeCTBEHHbIE OITUOKHU, HE MOXKET M0Ka3aTh
MHTEIJICKTyaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.
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