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JIner aktyanusanum padodeii nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJTy Ha 3acefannu Kageapsl JIMTEHHBIX MPOILIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peamsanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MTPOIIECCOB U MAaTEPHAIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

PaGouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogodpena st peanuzanuu B 2030 - 2031
yueOHOM ToJy Ha 3acefanuu kKagenpsl JIMTEHHBIX MPOIIECCOB U MaTepUAaIOBEICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoxTucron




1 eau ocBOCHMS AUCHUNJIMHBI (MOIYJIs1)

Hensmu ocBoenus nucuuiinasl KMATEPUAJIOBEJIEHUE sBnstitoTcs:
proOpeTeHNE CTYACHTaAMU TEOPETUUECKUX 3HAaHUN O 3aKOHOMEPHOCTSIX, ONPEAETISIOLINX
CBOICTBa MaTepHaJiOB, MPAKTUYECKUX HABBIKOB KOHTPOJISL U MPOTHO3UPOBAHHUS CBOICTB U
MOBE/ICHUS MaTEPHUAJIOB B PA3JIMYHBIX YCIOBUSAX UX 00paOOTKHU U SKCILTyaTalluHy,
HE0OX0UMBIX OakanaBpy 1o mpodumio «O0padoTka METAIIOB U CIUIABOB JIABJICHHEM
(mpoKxaTHOE MPOU3BOJICTBO)» ISl IIOIOTBOPHOM Hay4YHO-HCCIEA0BATEIbCKOMN U
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM 1eATeIbHOCTH.

2 MecTo JTUCUMILIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jucuummna MaTtepuanoBeieHie BXOUT B 0053aTEbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUYEHUS TUCLMILINH/ IPAKTUK:

OO011ast 1 HeOpraHuyecKasi XUMHsI

OCHOBBI METAJUTYPTHYECKOTO MTPOU3BOICTBA

ConpoTtuBieHne MaTepuaIoB

®dusuka

dusznyeckas XuMus

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI [yl U3YUEHHSI JUCLUIUIMH/TIPAKTUK:

OCHOBBI JIUTEHHOT'O IPOU3BOJICTBA

TexHOJIOTHH TPON3BOICTBA COPTOBOTO MPOKATa

MeToap! Hccieq0BaHusl MAaTEPHAIOB U IMPOLIECCOB

OCHOBBI HAHOTEXHOJIOT U1

Tepmuueckas 00padboTka B 00paboTKe METAJIOB AaBICHHEM

HoBble TexHOIOrn4YecKkne perieHus B npoieccax 00paboTKN METaNIOB JIaBICHUEM

TexHOI0rMM MPOU3BOJICTBA JTUCTOBOTIO IPOKaTa

TexHONOTHs TPOU3BOICTBA METH30B

[ToaroToBka K mporeype 3aluThl U 3alUTa BIMYCKHON KBaTH(PUKALIMOHHOM
paboThI

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pe3ynbraTe ocBO€HUS TUCHMITIMHBI (Moayisl) «MatepuaioBeieHue»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSIMU:

KO)I HHIUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIINHN

OIIK-1 Cnoco0OeH pemaTh 3a1a4u MpoheCCUOHATBHOMN AEATEIbHOCTH, TPUMEHSST METOIbI
MO/ICIMPOBAHUS, MATEMAaTHYECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEHH)KEHEPHBIE
3HaHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHITUIIBI DU PEILICHUH
MPAKTHYECKHX 3a7a4

OIIK-1.2 Pemaer ctannapTHbie mpodeccuoHaIbHbIE 33Ja4l ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHHM

OIIK-1.3 [TpumeHsieT MeTO1bl MOAETMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHNs 3aa4 TEOPETHUECKOTI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 9  3a4eTHBIX eauHuI] 324 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 17,6 akaz. 4acos:
— aynutopHas — 14 akaj. 4acos;
— BHeayauTopHas — 3,6 akKaJl. 4acoB;

— camocTosTenbHas pabota — 293,8 akaj. 4acos;

— B popme npakTudeckoil moaroroBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynuropHas % o
KOHTaKTHas paboTta E z ®dopma Tekyero
Pasien/ Tema 2 (B akan. 4acax) g E{ Bun KOHTPOJIS Ko
> S © | caMOCTOATENBHOM | yCIIEBaEMOCTH U
JTUCLUTUTAHBI N [~ ., | xommerenyu
g g paboThI TIPOMEKYTOYHOM
n1ab. | mpaxT. S
Tex. P s aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pons matepuana B
9KCILTyaTallly U3/eTHH. IpopaGorka Texyrmuii
OCHOBHBIE TOHATUSL. Teo pe "II‘)I/I‘IGCKOFO KOHTy ollb: OIIK-1.1,
Ucropus passutust 5,2 P ITPOITL: OI1K-1.2,
(JIEKIIMOHHOTO) YcTHBIH 3KCTIpecc-
MaTepUaTIOBEICHHS KaK OIlK-1.3
Marepuana orpoc
Hayku.Kiaccnduxkarus
MaTepuaoB.
2 [IpopaboTka
1.2 Knaccudukarus JIEKIIUOHHOTO Texymmii
MarepuaioB. OCHOBHBIC MarepHaia; KOHTPOJIb:
CBOICTBa MaTepHasoB. MOJITOTOBKA K amura OIIK-1.1,
CBsI3b MEXIY CTPYKTYPOH H 1 20 n1abopaTopHBIM 1a00paTOPHBIX OIlK-1.2,
CBOMCTBAMH MAaTEpHaJOB. 3aHATHUSM; pabor. OIlK-1.3
Mertop! HCCIeOBAHUS MIOJTOTOBKA K KonTponbHas
CTPYKTYPBHIL. KOHTPOJILHOH pabora
pabore
Wroro no pazneny 1 25,2
2. ATOMHO-KpHCTAJUINYECKOE
CTPOCHHE MaTEePUAIIOB
IMpopaboTka
2.1 Bugsl KpHCTalIoB. JIEKIITHOHHOT'O Texymii KOHTPOID OIK-1.1
Kpucrannuueckas pemierka. MaTepHaia; o
P p 12 P i KonTponbhas OIIK-1.2,
Homumopduszm. MOJrOTOBKA K aGora OIK-1.3
AHuzoTpONHSL. KOHTPOJIBHON p '
9 pabore
[IpopaboTka
2.2 ledexTsl JICKITMOHHOTO .
KPUCTAIUTHYECKOTO Marepuana, Texymuid konTpos, OIK-1.1,
12 KonTponbhas OIIK-1.2,
cTpoeHus. MexaHU3MbI MOJrOTOBKA K AGoTa OIK-13
U Py3nuu KOHTPOJIbHOM p '
pabore
HWroro no pazaeny 24

3. Kpucramnumzanus pacriaBoB




ITpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoauHamuueckue vaTepHaa; Texymuii KOHTPOIb
CJIOBHST KPUCTAJUTU3AIIUH. ’ KonrponbHas
K/IexaHmMp 1 IMOJIrOTOBKA K Z%OT& OIIK-1.1,
KPHCTATH3ALIH 16 n1ab0paTOpHBIM Zgamma OIlK-1.2,
P ) 3aHATHAM; OIIK-1.3
TTapameTpsl Tab0paTOPHBIX
MOJTOTOBKA K
KpHCTAITH3aIIUH. . pabot
KOHTPOJIBHON
pabote
IIpopaboTka
3.2 Camomnpou3BoIbHAS U JIEKIIHOHHOTO N
) TekyIuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS Marepuana;
KonTponpuas
KpUCTAJUIM3ALHS. MOATOTOBKA K a6oTa OIIK-1.1,
MoaudunupopaHue. 10 1a60PaTOPHBIM P OIIK-1.2,
3amura
HennputHas 3aHATHSIM; OIIK-1.3
1a00paTOPHBIX
kpucTaum3anus. CTpoeHune MOATOTOBKA K aGor
CIIUTKA KOHTPOJIBHOU P
pabote
HWroro no pazaeny 26
4. Oedopmanus 1 HarpeB
Je(OpPMUPOBAHHBIX MaTEPUAJIOB
IIpopaboTka
4.1 Yupyras u JIEKIIHOHHOTO N
pyT H TekyIuii KOHTPOJIb
ractTuyeckas aedopmars. MaTepHaa;
KonTponpHas
Mexanusm gedopmanuu. MOJATOTOBKA K OIlK-1.1,
pabora
M3menenune cTpyKkTypsl U 12 11a00paToOpHBIM OIIK-1.2,
. 3amura
CBOWCTB 3aHSATHUAM; OIlK-1.3
1abopaToOPHBIX
MOJMKPHUCTAIITTYECKOTO MOATOTOBKA K aGor
MeTaiIa pu AehopMarum. KOHTPOJILHON P
pabote
ITpopaboTka
JIEKIITMOHHOTO .
) Texymmii KOHTPOJTB
4.2 V3MeHeHue CTPYKTYphI Mareprana, KouTpomnbnas
H.CBOP'ICTB MpU Har yeBe [OATOTOBKA It aboTa OIK-1.,
edbopmn OEI:aHHOFI()) 14 1a00paTOPHBIM ga wra OIlK-1.2,
ALehopMHp 3AHATHAM; n OIIK-1.3
MeTaa. 7Ta00paTOPHBIX
MOJITOTOBKA K
o pabor
KOHTPOJIbHOM
pabote
Hroro no pazaeny 26
5. MexaHnuueckue cBOHCTBa
MaTepHaJoB
ITpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHBIE TIOHATHUS U MaLTle Hana; Texymuii kouTpos, OIK-1.1,
Oi‘[ €JICIICHUS 12 o, rogoBKa,K Komrponbnas OIIK-1.2,
pedt ' A . pabora OIIK-1.3
KOHTPOJIBHON
pabote
IIpopabotka
JICKIITMOHHOTO .
. Tekynuii KOHTPOJTb
5.2 Bugsl, MeTosl U MaTepuaia, 3amura
o6opynoBaHHe 1 [TOATOTOBKA I 11a6OPaTOPHBIX OIK-1.,
Py . 12 na0opaTopHBIM patop OIIK-1.2,
HCTIBITAHUSI MEXaHUUECKUX pabot
. 3aHATHUSM; OIIK-1.3
CBOMCTB. KontponbHas
MOJITOTOBKA K
o pabora
KOHTPOJIbHOM
pabote
Hroro no pazzaeny 24

6. ®a3oBBIC U CTPYKTYPHEIE
MIpeBpaIleHUs B
JIByXKOMIIOHEHTHBIX




MCTAJUIMYCCKHUX CUCTEMAX

IIpopaboTka
JIEKIIUOHHOTO N
1 Tekymuit KOHTPOJIb OIIK-1.1,
6.1 OcHOBHBIE TIOHSTHS 12 MaTepHana; KOHTDONBHAs OIK-1.2
TEOpPHUH CILIaBOB. MOATOTOBKA K a%OTa OHK-lI 3’
KOHTPOJIBHON p '
pabote
IIpopaboTka
JIEKIILOHHOTO N
. Texymuii KOHTPOJIb
N Marepuana;
6.2 JlnarpaMMBbl IBOWHBIX OATOTOBKA K Kontponbhas OMK-1.1
cucteM. PopmMupoBaHne adora s
PMHP 12 11a00paTopHBIM p OIIK-1.2,
CTPYKTYPBI IBOMHBIX SAHSTHSIM: 3amuTa OIK-13
CILIABOB. ’ 1abopaTopHBIX '
MOJITOTOBKA K
. pabor
KOHTPOJIBHON
pabote
HWroro no pazaeny 24
7. KenesoyriaepoancTsie CIUTaBhI
ITpopaboTka
JIEKIITMOHHOTO N
7.1 XapakrepucTrka Ma:e ana: Tekymuii KOHTPOJIb OIlK-1.1,
JIUarpamMmbl Gpa3oBoro 16 o rog OBKa’K KonTponbhas OIIK-1.2,
COCTOSIHUS JKEJIE30-yTIIePO/I KoﬁTpom,Hoﬁ pabora OIlK-1.3
pabote
ITpopaboTka
JIEKIITMOHHOTO .
. Texymuit KOHTPOIH
7.2 ®opmupoBanue Marepraia, KonTponpuas
C’.l“ TYpBI CTaJIeH 1 TOAroToBka K aboTa OIK-1.1,
PYKTYP 16 11a00paTOPHBIM p OIlK-1.2,
YyI'YHOB B pAaBHOBECHOM SAFSTHSIM: 3amura OIK-1.3
COCTOSIHUM. ’ 71a00paTOPHBIX '
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
HWroro no pazaeny 32
8. 3auer
IIpopaboTka [IpomexyTouHbIi
JIEKIINOHHOTO KOHTPOJb (3a4eT)
Marepuana. CobeceoBanue B
8.1 Koncynbranuu no s EeHHe CTHOi/'lﬂq)o e OIIK-1.1,
BOTIPOCAM ITOATOTOBKHU K ononHyMTeanoro y quoﬁ OIlK-1.2,
3a4yery A y OIlK-1.3
Marepuaia. pe3yabTaToB
Ioaroroska KOHTPOJBHBIX
3a4eTy MEpONPUSITHI
Wroro no pazneny
9. Knaccudukanus, MapKUpOBKa
U IPUMEHEHHE
JKEIIe30YTIIEPOAUCTHIX CIUIABOB
IIpopaboTka
JIEKIUOHHOTO .
9.1 CBs13b MEXIY MaITIe ana: Tekymuit KOHTPOIIB
CTPYKTYpOIl U CBOMCTBAaMU nozlrorT) OBKa’K KoHuTponbHas OIK-1.1
CEpBIX YYT'yYHOB. abora )
Kjfaccn (g; Za 01/1;1 12 n1ab0paTopHBIM f?a ura OIlK-1.2,
1, 3aHSATHSIM, - OIIK-1.3
MapKHUPOBKa M MTPUMEHECHUE HOAFOTOBKA K nabopaTopHBIX
CEepBIX YYT'YHOB. KOHTpOEHOH pabor
pabote
9.2 BnusHue yriepoja u IIpopaboTka TeKVIH KOHTPOME OIIK-1.1,
TIpUMecel Ha CBOMCTBA 12 JICKITUOHHOTO IX(I)J-}II - OHBH£I OIIK-1.2,
craneil. Knaccuduxarys, MaTepHana; P OIIK-1.3




IOArOTOBKA K

1a60paTOPHBIM paboTa
MapKHPOBKA U NPHMEHEHHE 3aHSITHUSIM; 3ammra
YIIIEPOJUCTHIX CTaNEH. MIOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabore
HWroro no pazaeny 24
10. ®opmupoBanue
HEpaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIUOHHOTO N
. Texymuii KOHTPOJIb
Marepuana;
KonrtponbHas
10.1 ®a3oBble npeBpaleHUs] [OArOTOBKA K paboTa OIR-1.1,
B C'TaJII/I [IpY HarpeBe 8 AabopatopHbim 3amura OIR-1.2,
p pese. 3aHATHAM; - OIIK-1.3
1ab0paTOPHBIX
MOJrOTOBKA K
. pabor
KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIIUOHHOTO .
. Texymuit KOHTPOIH
Marepuaa;
KonTponpras
10.2 ®azoBble peBpanieHus MOArOTOBKA K abora OIK-11,
B C.TaJ'[I/I npu oxnl;xc peI-IIJf/m 12 Aa0opaTopHLIM é)a ura OIIK-1.2,
P a ’ 3aHATHAM; - OIIK-1.3
71a00PaTOPHBIX
MIOJrOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazaeny 20
11. OCHOBBI TEPMUYECKOMH
00paboTKH
[IpopaboTka
11.1 INonsTHs 0 JIEKIIUOHHOTO o
. ! Texymuit KOHTPOJIb OIIK-1.1,
TepMHYECKON 00paboOTKe. Marepuana;
Knaccugukanus BugoB 4 MOJITOTOBKA K Kontposbras OIIK-12,
. . pabora OIlK-1.3
TepMHUYECKOH 00pabOTKHU. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texymuit KOHTPOJIb
Marepuana;
KonrponbHas
11.2 Knaccudukanus, nenp [OATOTOBKa K pabota OIK-1.,
I/Iﬁ VMECHEHHUE OT)KI/II"a 8 Aa0opaTopHLIM 3ammra OMR-1.2,
p ’ 3aHIATHSM; - OIlK-1.3
1a00paTOPHBIX
MOJrOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
[IpopaboTka
JIEKLIUOHHOTO N
. Tekymuii KOHTPOJTb
Marepuana;
KonTponbhas
MOJTOTOBKA K OIIK-1.1,
11.3 3akanka cramu. Buabt pabora
SAKATKH 8 1abopaTopHBIM Sammta OIIK-1.2,
’ 3aHATHUAM; OIIK-1.3
71a00paTOPHBIX
MOJrOTOBKA K
N pabor
KOHTPOJIbHON
pabore
[IpopaboTka
11.4 Ilpespartuenus npu JEKIUOHHOTO Tekymuit KOHTPOIIb
Harpese 3aKaJICHHOH CTaJIH. Marepuaia; KonrtposbHas OMK-1.1
Otnyck cranu. MOJTOTOBKA K pabora .
4 OIIK-1.2,
Knaccudukanus, nens u 71a00paTOPHBIM 3amuTa OIK-1.3
NpUMEHEHHE BUIOB 3aHATHSIM; 71a00PaTOPHBIX
OTITyCKa. MIOJITOTOBKA K pabor

KOHTPOJIbHOM




pabote

HWroro no pazaeny 24
12. Knaccudukarnyus,
MapKHUpOBKa, CBOMCTBA U
IpUMEHEHHE JISTUPOBAHHBIX
cTaneu
IIpopaboTka
JIEKIIUOHHOTO .
Texymmidi KOHTPOJIb
MaTepHaa;
KonTponbnas
12.1 KoHCTpYKIIMOHHBIE [IOATOTOBKA I pabota OIK-1.1,
CTE'UIH 8 11a00paTopHBIM Sammra OIIK-1.2,
’ 3aHATHM; LLI OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIITMOHHOTO .
. Texyumii KOHTPOJIb
12.2 UHCTpYMEHTANIBHBIE MaTepHana; KonTponbHas
’ IMOJITOTOBKA K OIIK-1.1,
ctany. CTaJiu ¥ CIIaBbl C pabora
10 11a00paTOPHBIM OIIK-1.2,
0CcOOBIMU (PU3HYECKUMU U 3amura
. 3aHSATHSM; OIIK-1.3
XHUMHYECKAMH CBOHCTBaMU. 71ab0PaTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIbHOM
pabote
Hroro no pazpery 18
13. MapkupoBka, CBOICTBa 1
NpUMEHEHHE CIIIIaBOB IIBETHBIX
METaJUIOB
IIpopaboTka
JIEKLIUIOHHOTO Tekymuii KOHTPOJIb
! ym P OIK-1.1,
13.1 MenHsbie criaBbl. 6 MaTepHana; 3amura OIMK-1.2
AJIOMUHUH U €T0 CIIaBbl. MOATOTOBKA K 71a00PaTOPHBIX OHK-l' 3‘
n1abopaTopHBIM pabot '
3aHATHUSM
ITpopabotka
JIEKLIUIOHHOTO Tekymuii KOHTPOJIb
OIlK-1.1,
13.2 CninaBel TUTaHA. 7 MaTepuana; 3ammura OIK-1.2
IIpouue craBsI. MOATOTOBKA K 71ab0PaTOPHBIX OHK-l- 3‘
11a00paTOPHBIM pabot
3aHATUAM
HWroro no pazaeny 13
14. Hemeramnuueckue
Marepuabl
IIpopaboTka
14.1 OcHOBHBIE BUJBI JIEKIHOHHOTO Texymuii KOHTPOIb OIK-1.1
HEMETAITMYECKUX MaTepHana; 3almTa '
N 13,6 praza; 1t OIIK-1.2,
MaTepHasoB. X cBoiicTBa MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MPUMEHEHHE. n1a00paTopHBIM pabot '
3aHATHIM
HWroro no pazaeny 13,6
15. IIpoMexkyTOUHBIH KOHTPOIH
(Ok3ameHn)
IIpopaboTka
JIEKIUOHHOTO
Marepuana. .
15.1 KoncynbTammu mo p IIpomesxyTouHBII OIIK-1.1,
Nzyuenue
BOTIPOCAM ITOATOTOBKHU K KOHTPOJIb OIIK-1.2,
JIOTIOJTHUTEIBHOTO
JK3aMEHY. (Ox3amen) OIIK-1.3
Mmarepuana

IlogroroBka k
9K3aMEHY




Wroro no paszneny

Hroro 3a cemectp

293,8

3a4éT,3K3aMEH

Hroro no JUCHUITIIINHE

293,8

OK3aMCH, 3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu nmpoBeneHNN y4eOHBIX 3aHITHIA TPETIOJaBAHUE TUCITUTUTMHEI
«MarepuanoBeIeHHE» pealn3yercs B popMe KypCcOB, COCTABICHHBIX C HCIIOIb30BAaHUEM
pe3yabTaTOB HAYYHBIX MCCIIEOBAHUH, IPOBOIMMBIX Ha Kadeape, a TakKe B IIEHTPE
KOJUIEKTUBHOTO 1ojb30Banust MI'TY, B TOM uucie ¢ y4eTOM pEerioHalbHBIX 0COOCHHOCTE!
npodeccHoHABEHOM JIeATEIILHOCTH BBITYCKHUKOB M MOTpeOHOCTel padoroaareneii (MMK,
MMK-METU3, benmar u ap.).

B npouecce npenoaaBanus IMCUUILUIMHBL «MaTepuanoBeeHre» IPUMEHSI0TCS
TPaJUIMOHHAS, HHTEPAKTUBHAS M WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAsI 00pa3oBaTeIbHbIC
texHosoruu. [Ipu ucmonp30BaHNM TPaJUIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI yueOHbIe
3aHATHUS BBIIOJHSIIOTCA B (hopMe HH(GOPMAIIMOHHBIX JIEKIUK 1 Tab0opaTOpHBIX paboT. O1a
TEXHOJIOTHUS COUETAETCS C UCMOIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, KOT/Ia JIEKIIUH ITPOBOAATCS B (popMe JIeKIN -BU3yaTH3aAIHiA,
IIpY peAIN3alui KOTOPBIX M3JI0KEHHUE COACPIKAHUS COIIPOBOKIAETCS IIPE3CHTALIUEH C
JIEMOHCTpaluel yueOHbIX MaTepHAalIOB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAaX,
B TOM YHCJI€ WUTIOCTPATUBHBIX, IpapUueCcKuX, ayAH0- U BHIEOMATEPUAIIOB.

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e 1a00paTOPHBIX padoT, HA KOTOPBIX
BBIIIOJIHSIIOTCA TPYIIIOBBIE WIM UHIUBUAYalIbHbIE 33aHUs 10 poiiaeHHoU TeMe. [Ipu
MIPOBEICHUU JIaOOPATOPHBIX pabOT UCTIOIB3YEeTCS HHTEPAKTUBHBIE 00pa3oBaTelbHbIC
TEXHOJIOTHH, YTO NPEJI0IAracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB
U JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30oBaTeIbHOTO
pe3ynbraTta. 3aHsATUSI OPraHU3YIOTCA B BUJIE JIAOOPATOPHOTO SKCIIEPUMEHTA C TIOCTIEAYIOIIIM
IPYMIOBBIM aHATU30M MOJYYEHHBIX pe3ynbTaToB. Mcnonb3yercs Takxke pa300p KOHKPETHBIX
CUTYaIu# C 11eTbI0 (GOPMUPOBAHUS U PA3BUTHUS TPO(HECCUOHATLHBIX HABBIKOB
00y4aroIuxcs.

Peanu3zanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAYCMaTPUBAET UCIIOJIb30BAHUE B
y4eOHOM MPOIIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHHUSI 3aHATHI B COUETAHUU C
BHEayJIUTOPHOI paboTOM ¢ 1eNbio GOPMUPOBAHUS U PA3BUTHI MPOPECCHOHANBHBIX HABBIKOB
00yJaroIuxcs.

CamocTtosTenbHas paboTa CTYACHTOB HAIPaBlieHa Ha CAMOCTOSTENbHOE N3yUeHUE
y4eOHOW U HAyYHOH JTUTEpaTyphl, a TAK)KE CAMOCTOSTENIbHYIO IPOPa0OTKY TEM B MpoOIEcce
MOATOTOBKU K TEKYILIEMY U TPOMEKYTOUHOMY KOHTPOJISIM.

6 YueOHO-MeTOUYEeCKOE OOecTiedeHHe CAaMOCTOATEIbHOM padoThl 00yUYarommxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHsl B TPUIIOKEHUH 2.

8 YueOHo-MeToqu4eckoe u MHGpOPMALMOHHOE O0ecneYeHre U CHUIIIMHbBI

a) OcHoBHas JIuTepaTrypa:

1. Anackun, A. M. MaTtepuaioBeieHHe U TEXHOJIOTUSI METAIITHIECKHUX,
HEMETAJJTNYEeCKUX U KOMITIO3UIIMOHHBIX MaTtepuasioB: yueonuk / A.M. Anackun, A.H.
Kpacnosckuit. — Mocksa: @OPYM: UHOPA-M, 2019. — 400 c. — (Briciiee
obpa3zoBanue: bakamaBpuar). - ISBN 978-5-00091-431-1. - Tekct: anexrponHbIit. - URL:
https://znanium.ru/catalog/document?id=461631&pid=982105 (marta oOpaieHus:
03.04.2025).

2. Marepuanoeaenue : yueb. mocodue s By30B / JI. B. Tapacenko, C. A.
[TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos ; o pea. JI. B. Tapacenko. - Mocksa: HUL]
HNudpa-M, 2012. - 475 c. - (Briciiee oo6pazoBanue). - ISBN 978-5-16-004868-0. - Tekcr:



anektponHbid. - URL: https://znanium.ru/catalog/document?id=422933&pid=257400 (mara
obpamenus: 02.04.2025)

3. HaswinoBa, U. C. Marepuanoseaenue: yueo6. mocodue / U. C. [aBwinosa, E. JI.
MakcuHa. - 2-¢ u3j. - Mocksa: U1 PUOP, HUL] MH®PA-M, 2016. - 228 c. - (BO:
bakanaspuar). - ISBN 978-5-369-01222-2. - Tekct: anekrponHsiid. - URL:
https://znanium.ru/catalog/document?id=355346&pid=536942 (nmara oOpaiicHus:
02.04.2025)

0) JonosHuTebHASA JUTEpATYpA:

1. MarepuanoBeicHHEe M TEXHOJIOTHS MaTepHalioB: yd4eO. rmocobdbue / mom pex. A.N.
bareimeBa u A.A. CwmonskuHa. — MockBa: UH®PA-M, 2018. — 288 c. — (Bricuiee
oOpasoBanue: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr: saexrponnsni. - URL:
https://znanium.ru/catalog/document?id=436942&pid=946206 (nara oOpamenus: 12.04.2024).

2. MatepuanoBe/ieHUE W TEXHOJOTUSI MATEPUAIIOB : YUYCOHHK JIJIsl BY30B / IO peAaKIueit
I'. I1. ®etucoBa. — 8-¢ u3a., mepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 808 c.
— (Beiciiee obpazoBanme). — ISBN 978-5-534-18111-1. — TekcT : SJIEKTPOHHBIA //
OopasoBarenbHas 1uatpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/568795 (nara
obpamenus: 06.04.2025).

3. Ememommmna, A.H. MarepuanoBenenne u TepMuueckas oOpabotka [Tekcr]:
CJIOBApb-CIMIPABOYHUK TEPMHHOB Ha PYCCKOM, AaHTJIMHCKOM M HeMmenkoMm s3bikax / A.H.
Ememtomun, E.B. Ilerpouenko, O.C. MonoukoBa. — Marauroropck: ®I'bOY BO MI'TY um.
I''1. Hocoga, 2024. — 152 ¢. — 11 3k3. Ha 25 yen

B) MeToanuyeckue ykasaHus:

1. MengeneBa, C. B. MarepuanoBenenue: ydyeoHoe nocobue / C. B. MeneneBa. —
MockBa: MUCHUC, 2016. — 103 ¢. — TekcT: anexTponHsiii// JIaHb: 3JIeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117167 (nata obpamenus: 02.04.2025)

2. MatepuanoBenenre. MeToapl aHalM3a CTPYKTYPHl U CBOMCTB METAJJIOB M CILIABOB:
yueb. mocobue / T.A. Openkuna, E.C. Jlomaruna, I''A. Mepkynosa, T.H. Jpo3nosa, A.C.
Hanonwko ; mox pen. T.A. Openkunoi. - KpacHosipck: Cub. denep. ya-1, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - Tekcr: 3JI€KTPOHHBIN. - URL:
https://znanium.com/catalog/product/1032141 (nata obparienus: 02.04.2025)

3. Marepuanosenenue. [Ipaktukym. Ememomun A.H., Monoukosa O.C., Ilerpouenko
E.B. Marautoropck. U3za. Leatp ®I'6OY MI'TY um. I''U. Hocosa. 2019. 64 c.

4. Hemeranmnuueckue Mmarepuansl. IIpaktukym. Ememommun A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3sruna E.}O. Marautoropck. Uzn. lHentp ®T'BOY MI'TY um. I'.1. Hocoga.
2021. 68 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe o0ecnieuenune

Haunmenosanue
110
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https://znanium.ru/catalog/document?id=436942&pid=946206
https://urait.ru/bcode/568795
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141

ONEeKTpOHHBIE
TUTAKATHI 1O
TVCLIUTUTAHE
"MatepuanoBeneH
ne"

K-278-11 ot 15.07.2011

06eccpouHo

FAR Manager

cB00OOIHO pacnpocTpansiemoe [10

0ecCcpovHO

[Iporpammoe
oOecrieueHue I
aHajau3a
MUKPOCTPYKTYPBI
MMOBEPXHOCTHU
TBEPJBIX TE

K-76-14 o1 17.11.2014

0eccpovHO

[IporpammHoe
obecrieyeHue ams
IIPOEKTUPOBAHHUS
3aMelaro X
TEXHOJIOTHYECKHUX
BO3JICUCTBUH NPH
B3alMO3aMEHe
JETUPYIOIUX
3JIEMEHTOB B
Ipolecce npokara
u3
HU3KOJIETUPOBaHH
BIX CTaJIei

K-243-12 ot 18.09.2012

OeccpouHO

DNEeKTPOHHBIE
TJTAKaTHI IO
JTUCTIUTLTAHE
"TexHonorus
KOHCTPYKIIMOHHBIX
MarepuaioB"

K-278-11 or 15.07.2011

6eccpouHo

ONeKTpPOHHBIE
TTAKATHI TIO KYPCy
"TexHonorus
KOHCTPYKIIMOHHBIX
MarepuaioB"

K-227-12 or 11.09.2012

0eccpovHO

DJIEKTPOHHBIE
IUIAKaThI 10 KypCy
"MarepuanoBeaeH
He"

K-227-12 ot 11.09.2012

06eccpouHo

Bpayzep Yandex

cB00OIHO pacnpoctpansemoe [10

06eccpoyHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHGPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

Hazpanue kypca

Ccrlika

MexnyHaponHas pegepaTuBHas U OJTHOTEKCTOBAs

cripaBoyHasl 6a3a TaHHBIX HAYYHBIX U3aHui «Springer

Nature»

https://www.nature.com/sitein
dex

DnexTpoHHbIe pecypcbl oubnnoreku MI'TY um. ..

Hocosa

https://host.megaprolib.net/M
P0109/Web




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

Poccuiickas ['ocynapcrBennas 6unbnuoreka. Karamoru
/catalogues/

HanmonansHas nHpopMannoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DrekTpoHHas 0a3a nepuoauuecKux n3nanuii East View

Information Services, OO0 «MBUCy» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC obOecricucHue JUCHUIIIIMHBI BKIIIOYACT:




1. YuebHast aynuTopHs IJs IPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA OCHAIICHA!

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY>KALIMMHU JJIs1 IPEACTaBICHUs y4eOHON
uHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUHHBIME CPECTBA XpPAaHEHHUS, IEpelaun U
npeacTaBiIeHus yueOHoM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHble ayTUTOPUH AJIsl IPOBEICHHS TaOOPaTOPHBIX 3aHATHI OCHAIICHBI
1abopaTOPHBIM 000PYIOBAHUEM:

«JlabopaTopust mpoOOMOATOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U IOJHUPOBATLHBIMU CTAaHKAMH,

- 000pyI0BaHUEM JUTSI TPABICHUS NUTU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITHI:

- ontuyeckumu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMIIBIOTEPHBIMHU CHCTEMaMHu 00paboTKu u3o0paxenuii Ha 6aze [10 «Thixomet
PRO» n «SIAMS-600»;

- KOJUICKIIUSIMA MUKPO- H MaKpOILIH(OB yrIEPOAUCTHIX U JETUPOBAHHBIX CTAJCH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, OPOIIKOBBIX MaTEpPHAJIOB;

- KOJUICKIIEeH MaKpOHUTH(OB ¢ TeeKTaMi MAaKPOCTPYKTYPBI CTaJICH;

- aIbOOMaMHU MUKPOCTPYKTYP YIJIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH, UyTyHOB,
[[BETHBIX METAJUIOB ¥ CIUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIIBITAHHI»:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEPJIOMEPAMHU JIJISl HCIIBITAaHUS TBEPAOCTH 10 MeToay PokBeria u o MeToxy
bpunenns;

- yHUBepcalIbHBIM TBepaomepom M4C075G3 EmcoTest;

- HATIOJIPHOHM YHMBEPCATbHOU UCTIBITATENbHON ABYXKOJIOHHOM MammHoi AG 1C-300
kN Shimadzu Corp;

- HanoJbHOH yHMBepCaJbHOW UCHIBITATENbHOM IBYyXKOIOHHOM MamumHoi AG 1C-50
kN Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHUKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEJIbHBIM HHCTPYMEHTOM;

- CHeNMaIM3UPOBAHHON MeOebIo.

«JlabopaTopus ckaHUPYIOIIEH JIEKTPOHHONH MUKPOCKOITHI:

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

- CUCTeMOI MUKpoaHanu3a ¢ mporpammubiM obecriedernrem INCA Energy 450 X-
MAX 50;

- CUCTEMOM aHalu3a KapTuH Au(paKkIMU 00paTHO PACCESTHHBIX JIEKTPOHOB C
nporpamMmMHbIM obectieueHreM Crystal 400;

- CHeMAIU3UPOBAHHON MeOebIO.

«JlaGopaTopus TepMUUeCcKOi 00pabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU NeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOU IIJIA3MEHHOU 3aKaJIKH;

- CHeNMAIU3UPOBAHHON MeOebIO.

3. YuyeOHas ayaAuTOpus JUIsl TPYNIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALNH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallii OCHAIICHA:

- KOMITBIOTepHOI TexHuKoH ¢ makerom MS Office, ¢ monkiroueHnem K cetn
«VIHTEpHET» U € IOCTYIIOM B 3JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEIBIO.

4. TTomemeHue A5t CAMOCTOSITENIEHON paOOThI OCHAIIEHO:



- KOMIIbIOTepHOU TexHUKoI ¢ makerom MS Office, ¢ moakmroueHreM k cetu
«MHTEepHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

5. Ilomemenue i XpaHeHUs! ¥ MPOYUIAKTUYECKOTO OOCITY>KUBAHHSI Y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CHeMATM3HUPOBAHHON MEOEIbIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
00opynoBaHUs;

- CTAHOYHBIM MTAPKOM M HHCTPYMEHTAaMH JJIsi pEMOHTAa Y4eOHOT0 000pYyI0BaHUsI.



IIpunoxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

IIo mucummumHe «MaTtepuanoBeeHue» MPelyCMOTPEHa ayIUTOpPHAs U BHEAyAUTOpHAas
caMOCTOsTeNIbHas paboTa 00y4YaroIUXCs.

6.1 AyIuTOpHAsi CaMOCTOSITeIbHAsi PafoTa CTYACHTOB MPEINOaraeT BBIIOJIHCHUE
KOHTPOJILHBIX PadoT.

ITepeyeHb BONPOCOB /ISl HOATOTOBKH K KOHTPOJIBLHBIM AyAUTOPHBIM padoTaM Mo TeMaM JAMCIHMILIHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA

Uto uzyyaer MmarepuasiopeicHue?
[IpuBeauTe npuMepsl BIUSHUS CTPYKTYpBI Ha CBOMCTBAa MaTepHara.
HazoBuTe Buabl CBOMCTB MaTEPUAIIOB.
Kakwue cBoiicTBa Ha3pIBatoT pusmueckumu? [IpuBeaure mpuMepsl CBOMCTB.
Kakue cBoiicTBa HaspBalOT MexaHuueckuMu?  HazoBure  OCHOBHBIE
MEXaHUYECKHUE CBOMCTBA.

6. Kakue cBoiicTBa Ha3pIBalOT XUMUYECKUMU? UTO TaKOE XUMHUECKasi aKTUBHOCTh
U XUMUYECKasi CTOUKOCTh?

7. Kakue cBoiicTBa Ha3bIBalOT TexHOIOrnyeckuMu? Ilepeunciure n3BeCTHBIE BaM.

8. Uro xapakTepu3yrT JUTeiHbIC CBOMicTBa? Ha30BHUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepHU3YyIOT MOHATUA: 00pabaTHIBAEMOCTh AABICHHUEM,
00pabaTbIBaEMOCTh Pe3aHHEM, CBAPUBACMOCTh?

10. Ha3oBure OCHOBHBIE TIpyIIbl MaTepHaJOB U JalWTe UM  KpPaTKyo
XapaKTepUCTUKY

11. Ha kakue Kjacchl U O KaKUM IPU3HAKAM JEJSAT METalIbI?

12. Kakue MeTayuTbl Ha3bIBAIOT YESPHBIC METAJLIHI?

13. Kakue metamibl OTHOCAT K IBETHBIM? Ha30BUTE OCHOBHBIE I'PYIIIbI LIBETHBIX
METAaJIJIOB.

14. B uem npeumyIiecTBa YepHbIX METAIIOB?

15. KaxoBbl JOCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI JOCTOMHCTBA HEMETANTMUYECKUX MaTepuasioB? ['1e ux npumMeHsoT?

17. Kaxue marepuaibl Ha3bpIBatOT mactMaccaMu? Kak oHu noapasaenstorcs?

18. Yto Takoe koMno3uTHbIE MaTepuanbl? KakoBbl ux npeumyuiecTa?

19. Jyis yero HEOOXOAMMO UCCIIEAOBATh CTPYKTYPY MaTepHaIOB?

20. Kak nmoxpaszensiercsi CTpyKTypa B 3aBUCUMOCTHU OT pa3Mepa €€ 3J1eMEHTOB?

21. Yro Ha3bIBaIOT TOHKOH cTpyKTypoii? Kak oHa m3y4aercs?

22. Yro Ha3pBalOT MHKpocTpykTypoi? Kak ona wusydaercs?  Jlaiite
XapaKTepUCTUKY MUKPOCKOITMYECKOMY METOJly UCCIIEJOBAHUS METAJLIIOB.

23. Yro Ha3pIBaloT MakpocTpykTypoil? Kak ona u3ywaercsa? OxapakTepusynTe
MaKpPOCKOIUYECKUE METObI aHAJIN3a METAJIJIOB.

agrwpdE

24, JlaiiTe ~ XapakTEepUCTHUKY  3JIEKTPOHHO-MHMKPOCKOIMYECKHMM  METOAAM
UCCIIEIOBaHMSI METAJLIOB.

25. JaiiTe XapakTepHCTUKYy AM(PPAKIMOHHBIM METOJaM  HCCIEeIOBaHMS
METAaJUIOB.

Tema 2. ATOMHO-KPHCTALJINYECKOE CTPOEHHE METAJLJIOB

Uem OoTIMYArOTCs KPUCTAIUTMYECKUE Tena OT aMop(pHBIX Ten?

Kaxue marepuaiibl Ha3bIBalOT KPUCTAININYECKUMU?

Kakune marepuansl Ha3pIBatOT aMmoppHBIMU?

YeM 00BACHSAETCS 3aKOHOMEPHOE YIOPSAJOYCHHOE DPACIONIOKEHHE aTOMOB B

NS



KPUCTAJJIMYECKON pereTKe?

5. Kakue TUmBI CBSI3M CYIIECTBYIOT?

6. Ha3oBuTe OCHOBHBIC CBOHCTBA METAIIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOWMCTBA
MeTaioB?

7. Urto Ha3bpIBalOT KPUCTAJUINYECKOM pereTKon?

8. Urto Ha3bIBAIOT JAaJbHUM MOPSAKOM B MaTepuase?

9. UYro Takoe snemeHTapHas suerika? KakuMu mapamerpaMu OHA OMUCHIBACTCA?

10. Kaxue THIIBI KPUCTAJUIMYECKUX PEIIETOK BaM U3BeCTHBI? OXapaKTepusyiTe ux.

11. Yro Ha3pIBatOT KOOPAWHALMOHHBIM YHCIOM?

12. [Touemy KPUCTAIJINYECKHE pelieTku METaJJIOB Ha3bIBAIOT
MJIOTHOYaKOBAaHHBIMU?

13. B 4em cymHocTh nosuMopduszma? Uto Takoe noaumMopgHoe nmpeBparieHue?

14. Yto takoe anuzotrponus? Kakosa nmpuunHa aHu30Tponuu?

15. [ToueMy MOHOKPHCTAJUIBI SIBJISIFOTCS aHU30TPOITHBIMHU MaTepHaiaMu?

16. IloyeMy MONMKPUCTATUINIESCKHAE MATEPHUAIIBI SIBISIOTCS KBa3UU30TPOITHBIMHU?

17. Tlouemy amopdHbIe TeNa ABIAIOTCI UCTUHHO U30TPOITHBIMU?

18. UYro Ha3wBarOT NeheKTaMU KPUCTALIUICCKOTO CTPOCHUS?

19. Kak xnaccupuuupyroT HECOBEPIIEHCTBA KPUCTATUIMYECKOTO CTPOCHUS?

20. OxapakTepusyiTe TOUeUHbIE JePEKThl KPUCTALTUIECKOTO CTPOSHUSI.

21. Kakyto poisib UTparoT ToYeuHbIe Ae(DEeKTHl B KPUCTAUTMISCKAX MaTepranax?

22. Kakue HecOBEpILIEHCTBA KPUCTATUIMYECKOTO CTPOCHUS Ha3bIBAIOT JIMHEUHBIMH U
nouemy? Kakue ObIBatoT AucIoKanuu?

23. KaxkoBa pouib quciiokaiuii B Kpuctamiax?

24. Uto Ha3bIBAIOT TPaHUIIAMHE 3ePEH, TPaHUIaMu cyO3epeH?

25. Kaxkyro poJib UTparoT IpaHulibl 3epeH B KpUcTaiax?

Tema 3. Kpucranausanus pacnjiaBpoB

1. OOBsicHUTE NPUHIUNHMATBHOE OTJIMYME KPHUBBIX OXJIAXKACHUS TpU
3aTBepJeBaHUM KPUCTAUINYECKUX U aMOP(HBIX MaTepUaIOB.

2. KakoB ¢usnueckuit cmbicn Temmepatypst To?

3. [Touemy g Hayajga KpUCTAIIM3AaLMUM HEOOXOIMMO MEpEeoXJIaXaAeHUE
KUAKOT0 METajla HUKE TEMIIEPATypbl PABHOBECHS?

4. Kakoii nporiecc Ha3bIBaloT nepeoxiaxaeHueM? UTo Ha3bIBAIOT CTENEHBIO
NepeoxXIaKICHUS?

S, KakoB MexaHU3M KpUCTAJUIM3ALUH?

6. Kak nporcxoauT pocT KpUCTaIoB?

1. UYewm 3aBepuiaeTcs Mpouecc KpUCTaIu3auu?

8. Kak BiausieT CKOpPOCTh OXJaXIEHUS INPU KPUCTAJUIM3ALUU HA CTEIEHb
MepeoXIKICHUSA?

9.Kakumu dakropamMu oOmpeAenseTcs BO3MOXHAS CTEMEHb MePEOXJIAXKIACHUS
JKUJIKOTO METaJlJIa HH>KE TeMITepaTypbl KpUCTaaIn3anuu?

10. Kak MOkHO mony4uTh aMOpQHBIN MeTa?

11. YUto MOXKET MNOCHYKHTh 3apOJbIIIEM IPU  HECAMOIPOHU3BOJIBHOU
KpUCTAJIIN3ALUH?

12. [Touemy mpu oueHb Majol U OYEHb OOJIBLIONW CTENEHH MepPeoXJIaxkICHUs
KpUCTAJIIIN3aLUs TIOJaBISETCS?

13. Uro HazpiBaroT obaacTsaMu OamxHEro nmopsiaka? Kakyroo pois OHU HTparoT
[P KpUCTAIIIN3aLUN?

14. Kak mnpoucxomur romoreHHoe 3apoxkaeHue? UYUTo MOXKET CIIyXUThb
3apOJIBIIIEM IIPU CAMONIPOU3BOJIBHON KPUCTAJUIN3ALUN?

15. Kaxkoii 3aponpiin Ha3piBatOT KpuTHYeCKUM? Kak MEHsIeTcs ero pasmep c

YBCIMUCHUCM CTCIICHU HCpCOXHa)KIIeHI/IH?



16. HazoBuTe napameTpbl KpUCTAIUIM3ALUH.

17. Kak BnusieT cteneHs nepeoxiaxaeHus Ha YUCIIo EHTPOB KPUCTATU3alUN
Y JINHEHHYIO CKOPOCTh POCTA 3apObILIEH.

18. Yem xapaktepusyeTcsi TrereporeHHoe 3apoxkaeHue? Ilouemy oHO
SHEPTreTUIECKU OoJiee BHITOIHO, YeM TOMOTEHHOE?

19. Kakyto posp urpatot npuMecu npu KpucTaJIu3auu?

20. Yo Ha3BIBAIOT MOAUDUIIMPOBAHNUEM TIPU KPUCTAIUIA3ALIUHU?

21. Kaxkune Mepbl MOXKHO MPEIIORKUTH JIJIs1 TOTO, YTOOBI 00ECIICUUTh MOTyUYCHHUE
MEJIKOTO 3€pHa IPU KpUCTAIIIM3aLUuU?

22. Kakoii kpucrtamn Ha3biBatOT IeHAPUTHBIM? [loyemy mpu 3arBepaeBaHUM
MeTaJljia KpUCTaluIbl pacTyT B BUJE IEHAPUTOB?

23. Kakue kpucraminyeckue 30HbI MOTYT (P OPMUPOBATHCS B CIIUTKE?

24, [Toyemy Ha MOBEPXHOCTU CIMTKA O00pa3yeTcsi 30HA MEJIKHX PaBHOOCHBIX
KPHUCTAJJIOB?

25. UTo Ha3BIBAIOT CTOJIOYATHIMU KPHUCTAIITIAMU?

26. 3aueM NpPOBOJAT OMEPAIUIO MOACTY>KUBAHUSA MTPH MOJTYYSHUN OTIUBOK?

27. [Touemy matepuan (Gopmbl (M3IOKHHUIBI) BIMSET HAa BEIUYMHY 3€pHA
3aKpUCTATM30BaBIIETroCcs MeTaia?

28. UYro HazpiBaroT ycaakoi? Uto Ha3pIBalOT ycagouHo pakoBuHoi? [louemy

oHa obpa3zyercs?

Tema 4. [lepopmanns u HarpeB 1e()OPMUPOBAHHBIX MATEPUAJIOB

1. B yem paznuune Mexay ynpyrou u miactudeckou nedopmanueii?

2. Yo Ha3bIBAIOT MJIOCKOCTSIMU CKOJIBKEHUS? UTO Takoe IilaBHbIE IIJIOCKOCTH
CKOJIb)KEHUS?

3. KakoB MexaHHu3M MmaacTu4eckoit negopmannu?

4. B dWeM pasznuume MeXay CKONBKEHHEM U JIBOMHUKOBAaHHEM NpU
IUIaCTHYECKOM nedopmanuu?

5. KakoBa npuurHa MexaHU4ecKoro HakJemna?

6. Kak mi1oTHOCTh qucIoKanuii BIMsSeT Ha IPOYHOCTHBIE CBOMCTBA?

7. Kak wMensiroTCs CBOMCTBAa MeETaJla TMPU  XOJIOJHOM IJIACTUYECKOMN
nedopmaruu?

8. Kax u3mensiercst ctpoeHue MeTasuia Mpy MIacTUIecKon aedopmanun?

9. Yro Ttakoe TeKcTypa Aepopmanuu?

10. Uto Ha3pIBalOT BO3BpPAaTOM IIPU HArpeBe XOJO0IHOAEHOPMHUPOBAHHOTO
Merasa?

11. Urto Ha3bIBAIOT MOJIUTOHU3ALUEN npu Harpese
X0JI0AHO1e(hOPMUPOBAHHOTO MeTaIa?

12. Uto Takoe 3apoIbIIN PEKPUCTALTAZAANA?

13. Yro Takoe Temreparypa peKpuCTaUIN3aluu?

14. Kakue usmeHeHHs! CTpYKTYpbl, HAOII0JaeMON B ONTUYECKUNH MUKPOCKOIL,
MPOUCXOJAT TPH NMEPBUYHON peKpUCTAIITU3AINH?

15. KakoBa Temneparypa pekpHucTauIU3allii YUCTHIX METAJIIOB?

16. B yeMm pa3zHuiia MeXay NepBUYHON U BTOPUYHON pEeKpHCTAIITH3AMN?

17. B yem oTinume cobuparenbHONH U BTOPUYHOMN peKpUCTAIIN3ALUN?

18. Kak wMeHsI0TCS CBOICTBa XOJOJHOJAE(POPMHUPOBAHHOIO MeTallla IpU
peKpucTamI3anuu’?

19. KakoBa posib pekpHCTaNTN3alMOHHOTO OTKHTra?

20. B d4em pazanune MexIy XOJOIHOM W TOpsiued IIaCTHYECKON
nedopmarusmu?

Tema 5. MexannuecKue CBOMcTBA
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Uro Ha3pBalOT NpoYHOCTHIO? Kak omnpenenstoTcsi MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XapPAKTEPUCTUKAM.

UYro Ha3pIBAIOT IJIACTUYHOCTBIO? Kak onpenendroTcs IIacTU4ECKHE XapaKTEPUCTUKU
Marepuana?

Jaiite onpeesieHne OCHOBHBIM IIIIACTUYECKUM XaPaKTEPUCTUKAM.

Kaxkue cBolicTBa xapakTtepusyeT TBEpAOCTb?

HazoBure MeToas! onpeneneHus TBEPIOCTH.

Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?

HazoBure u oxapakrepusyite BUbl H3JI0MOB.

Uro Takoe auHamuueckue ucnbplTaHua? Kakue XapakTEepUCTUKU ONPEAENsIOTCs IpU
JUHAMUYECKHUX UCIBITaHUAX?

10. 3aueM POBOJAT YCTATIOCTHBIC UCTILITAHUS ?

Tema 6. @a3oBble M CTPYKTYpPHble MpeBpallleHHs B [IBYXKOMIIOHEHTHBIX
MeTAJJIMYeCKHX CHCTeMax

ook wdE
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Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenure mpuMepsl €ro UCIOIb30BAHUS.

JaiiTe onpeneneHue MOHATHIO AUarpaMma coctossHus. Kakoe coctosiHue OHa OTpaxkaeT?
Tumbl pa3 B METAIUIMYECKUX CHCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCIOIB3YyeTCs?
CxeMaTH4HO M300pa3uTh OCHOBHBIE (ha30BbIE JAMATPAMMBI JBOMHBIX CHUCTEM U JaTh UX
XapaKTEPUCTHUKY.

Jlath xapakTepucTuKy (a3 u Oe3BapuaHTHBIX PEBPALICHUN CHCTEMBI.

CxeMaTHYHO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.

CxeMaTH4HO W300pa3UTh CTPYKTYpy JIOOOrO CIUIaBa CHCTEMBI MPU KOMHATHOM
TeMIIeparype.

Paccuntate OTHOCHTEIBHOE KOJIUYECTBO CTPYKTYPHBIX COCTAaBJISIONIMX B CIUIaBE U
CXEMaTUYHO M300pa3uTh €ro CTPYKTYpy IPU KOMHATHOM TeMIiepaType.

Tema 7. Kese3o0yriiepoaucroie CIJIaBbI

1. JlaiiTe XapakTeprCTUKY KOMIOHEHTOB cucTteMsbl Fe-C.

2. JaiiTe XxapakTepUCTHKY QeppuTa.

3. JlaiiTe XapakTepHCTUKY ayCTEHHTA.

4. UYro Takoe rpadut?

5. Yro Takoe EeMEHTUT?

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

7.

8. HazoBure nuHMIO, TO KOTOpPOW BBIAEISAETCS TEPBUYHBIA IIEMEHTHT,
BTOPUYHBINA [IEMEHTHUT, TPETHYHBIA IIEMEHTHUT, (DEPPHUT U3 ayCTCHUTA.

9. Ha3zoBuTe IMHMIO MEPUTEKTHYECKOTO, IBTEKTHUECKOTO, IBTEKTOUIHOTO
MIPEBPALICHUI.

10. Ha3zoBute nuHUYN MOIUMOPGHBIX TPEBPAILECHHI.

11. Ha3oBuTe KpuTHYECKNE TOUYKHU CTAJIH.

12. Kakoii ¢peppuT Ha3bIBAIOT MEPECHIILIEHHBIM U TOYEMY?

13. OObsicHUTE  CTPYKTYpY TEXHHYECKOrO Keje3a, JI03BTEKTOUJHOM,
HBTEKTOUIHOM, 3a9BTEKTOUIHOM CTaIH.

14. Omumure oOpa3oBanue neaeOyputa. Kakoil neneOypuT Has3bIBaOT
IIPEBPALICHHBIM ?

15. OO0BsicHUTE CTPYKTYypy O€J0ro JO3BTEKTUYECKOTO, 3BTEKTUYECKOTO,

3a3BTEKTHUYECKOTO YyT'YHOB.



16. [Touemy Oenblil UyryH HE HCHOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

17. Omnumure o00pa3oBaHWE ayCTEHUTO-TPAUTOBON KOJOHHUU B  CEPBIX
qyTryHax.

18. Kakue craBel UMEIOT CTPYKTYpY, COCTOSIIYIO0 U3 (eppurta u nepaura’?
Kakue pa3HOBUAHOCTH TaKHX CTPYKTYpP BbI 3HaeTe?

19. Kakme cmnmaBel HMEIOT  CTPYKTYpPY, COCTOALIYIO U3  mepiauTa?
PaznoBugHOCTHM NIepauTa.

20. B kakux craBax B CTpYKType HaOMI0JaeTCsl BTOPUYHBIIN LIEMEHTHUT?

21. Kakue crutaBbl IMEIOT CTPYKTYpPY, COCTOSIIYIO U3 (heppUTa U IeMEHTHTA?
Kakue pa3HOBUHOCTH TaKMX CTPYKTYp BbI 3HaeTe?

22. Kakue cTpykTypbl Ha3pIBatOT BUAMAHIITETTOBBIMU?

23. Kakue criaBel UMEIOT CTPYKTYpPY, COCTOAIIYIO W3 ¢eppurta u rpadura?
Pa3noBugHOCTH TaKuX CTPYKTYp?

24, Kakas ¢opma rpadura B MEHBIICH CTENEHH OCJIA0ISET METALINYCCKYIO
OCHOBY 4yyryHa?

25. Kakue crnmaBel UMEIOT CTPYKTYPY, COCTOSIIYIO M3 MepiuTa u rpadura?
PazHOBUIHOCTH TaKUX CTPYKTYp?

26. Kakoii crijaB Ha3pIBalOT CEPhIM YYT'YHOM Ha (peppUTO-TIEPIUTHOM OCHOBE?
Kak B HEM MpoOHUCXOIUT IBTEKTOUTHOE TIpeBpalieHue?

27. YKakuTe CTPYKTYPHBINA IPU3HAK CTaNIK, OEJI0r0 YyryHa, Ceporo 4yryHa.

Tema 8. KJIaCCI/I(l)I/IKaIII/IH, MAapKHPOBKA W IIPUMEHCHHE KEJIEC30YIJIEPOAUCTBIX

CILIABOB.
1. Tlo xkakuM mpU3HAKaM KIACCUPULHMPYIOT CEpble UYTyHBI.
2. MapkupoBKa ¥ IPUMEHEHHE CEPOro (JUTEHHOTr0) YyryHa.
3. MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOT'O YYyT'yHa.
4. MapkupoBKa U IPUMEHEHUE KOBKOTO YyryHa.
5. Kakoit uyryH Ha3piBatoT aHTU(PPUKIIMOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoii uyryn wHaspBaioT oTOeneHHBIM? KakoBbl ycioBUS (OPMHUPOBAHHS —€TO
CTPYKTYpHbI?
7. BnusiHMe yrieposa U IOCTOSIHHBIX PUMECEN Ha CBOICTBA CTalH.
8. Ilo xakuMm mpu3HaKam KiacCu(GUUIUPYIOT cTain?
9. MapkupoBKa ¥ IPUMEHEHUE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.
10. MapkupoBKa U MPUMEHEHUE KaueCTBEHHON KOHCTPYKIIMOHHOHN YTIepOIUCTOMN CTaH.
11. MapkupoBKa ¥ IPUMEHEHHE NHCTPYMEHTAIbHOM YTII€pOANCTOMN CTAIH.
12. MapkupoBKa U MPUMEHEHHUE CTANIN AJIs1 PACOHHOTO JTUThSL.
13. MapkupoBKa U IPUMEHEHNE aBTOMATHOM CTaJH.
14. Pacmupyiite u naiite XxapakTepucTuky cruiaBy cienyroounmx mMapok: Ct Oxn, Ct 3cn, Cr

Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CH 10, CU25, CY 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

1. Kak mporcxoaut npeBparieHus nepinTa B ayCTeHUT?

2. Uro Takoe (pazoBast mepeKkpucTaIM3aIus’?

3. Urto Takoe HacieACcTBEHHOE 3epHO? [leficTBUTENbHOE 3€pHO?

4. Kax BnusieT poct 3epHa Ha CBOMCTBA cTanu’?

5. Yro coboif mpeacTaBiaseT JAMarpaMMma  HM30TEPMUYECKOTO  pachajaa
nepeoxJiaxaeHHoro aycteHuTa? Kakyro 3aBUCHMOCTb OHA MOKa3bIBAeT?

6. Kakoii aycTeHUT Ha3bIBAIOT MEPEOXITKICHHBIM?

7. Kak wmeHsieTcss ycTOMYMBOCTH MEPEOXJIAXKIEHHOTO AayCTEHHTa IpU

IIOHM)KEHUU TEMIIEpATyphl IPEBPALLICHUS ?
8. OT 4yero 3aBUCUT XapakTep CTPYKTYpbl TMpHU H30TEPMHYECKOM



MIPEBPAICHUH MTEPEOXITAKICHHOTO ayCTeHUTA?
9. HazoBute TemreparypHbie OONACTH TPEBPAICHUS TEPEOXIAXKICHHOTO
ayCTCHHUTA.
10. Ilpu kakoM TIpeBpalieHuu ecth u 1uddy3us xenesa, u quddys3us yriaepoaa?
11. [Tpu KakoM MpeBpaIIeHUH MOAaBICHA TOIBKO U Py3us xene3a?
12. Ilpu kakom mipeBpamieHuH TmoAaBieHa auddysus xeneza u yriaepoma? Kakoe
MIpEeBpAICHAUN sBIIsIeTCs 0e3au(dy3NOHHBIM?

13. KakoB MexaHH3M MEPIUTHOTO MPEBPAIICHUS?

14. Yro mnpexacraBisger co0oil mpoaykThl auddy3noHHOro mpeBpalieHUs
ayCTCHHTA B YTIEPOIUCTOM cTaimu? YTo Takoe MEKIUTACTHHOYHOE PAcCTOSTHUE?

15. Yro o0miero MMEIT CTPYKTYpBI MEPIUT, COpOUT U TpoocTut? YTo MX
OTJIMYACT APYT OT Ipyra?

16. KakoB MexaHU3M U 0COOCHHOCTH MapTECHCUTHOTO MPEBpAICHHUs?

17. Uro mpencraBiser co0oi mpoaykTel 0e3auddy3MOHHOTO MpEeBpaIICHUS

ayCTEHUTa B YIJIEpOJUCTON cTayin?
18. Uro npencrasiser co00il MAPTEHCHUT B YTIEPOAUCTOM cTaIu?

19. Uto Ha3bIBalOT KPUTUYECKOM CKOPOCTHIO 3aKaIKU?
20. Kak conepxaHue yrieposaa BIMsSET Ha CBOWCTBA CTalM IpPU 3aKajlKe Ha
MapTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?
22. Kakoe 13 nmpeBpalieHuid Ha3bIBAIOT IPOMEKYTOUHBIM?
23. KakoB Mexanu3m OCMHUTHOTO MPEBpAIICHUS?
24, Kakue ctpykTypbl 00pasytotcs npu OeifHUTHOM mpeBpaiieHun? Yem oHu
paznuuatorca? KakoBsl ux cBoicTsa?
25. Kak jerupyroiye 3JeMeHTHI BIUSIOT Ha YCTOWYMBOCTD MEPEOXJIAXKACHHOTO ayCTeHUTA?

26. Yro co00if MpeaCTaBISIOT TEPMOKUHETHYECKUE THATPAMMBI.
27. Kak MOXHO WHCIIONB30BaTh JUArpaMMbl pacliaja IepeoXJIaXkJeHHOTO
ayCcTeHuTa?

Tema 10. OcHOBBI TEpMHYECKOiIl 00padOTKH

1. [atp XapakTepuUCTUKY KPUTHUUECKUX TOUYEK CTAJH.

JlaTb omnpeneneHue MOHATHS TepMUUecKas 00paboTKa. YKa3arh ee poJb.

3. Pacckasare 0 KiaccupuKaud W BUAAX TepMuUdeckor oOpaboTku. [IpuBectn oOIIyIO
XapaKTEePUCTHKY TEXHOJIOTHUECKUX MPOLIECCOB TEPMUUYECKON 00pPaOOTKHU CTAJIH.

4. OOBACHUTH, 10 KAKOMY MIPU3HAKY OTXKUT nojapazaensercs Ha orxur [ u Il poxa.

5. Marp knaccudukanuio BuaoB orxura I poga. OObACHUTH 11€1b, HA3HAUEHUE U PEKUMBI
Ka)KJ0ro BUJA.

6. Hartp xmaccudukanmio BuaoB omkura Il pomxa. OOBSCHUTH 11eNb, HA3HAYCHUE U PEKUMEI
KaKJ0ro BUJA.

7. Jlath ompeneneHue TepMuueckoil oOpabOTKH, Ha3bIBaeMol 3akajika. OOBSCHUTH BBIOOP
TEMIIEPATYPBI HarpeBa MoJ 3aKalKy JUIsl pa3HbIX IPYII CTaleH.

8. OOBsACHUTH, KaK BRIOMpAETCs OXJIaXKIAIoNIas cpeia MPU OCYIISCTBICHHH 3aKaJIKH.

9. Hare ompeneneHHe  KPUTUYECKOHM  CKOPOCTM  3aKajKH, 3aKaJMBaeMOCTH H
IPOKAJIMBAEMOCTH.

10. IlpuBecT  XapakTEPUCTHUKY  BBICOKOTEMIIEPATYpHOW U HU3KOTEMIIEpaTypHOU
TepMOMEXaHUUECKON 00paboTKH. YKa3aTh MPEeUMYIIECTBAa U HETOCTATKH KaXkJI0TO BHIa U
00J1aCTH IPUMEHEHHUSL.

11. latb  oOmiyro XapakTE€pPUCTHUKY TPOLECCOB  XUMHKO-TEpMUYECKOH  00paboTKu:
LIEMEHTALNH, a30TUPOBAHUS M1 HUTPOLIEMEHTALUH.

12. O0BsACHUTD HA3HAYEHUS U CYITHOCTH TU(PHY3HOHHOTO HACKHIIICHHS.

N

Tema 11. Knaccupukauus, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETUPOBAHHBIX CTaJIeil



1. JlaTp ompenencHue NOHATUAM JIETUPOBAHHAs CTajlb, JICTUPYIOLIUAN

JJIEMEHT.

2. Knaccugukarus 1erupoBaHHBIX CTalei M0 XUMUYECKOMY COCTaBY,
10 Ha3HAYEHUIO, T10 KaYECTBY.

3. Kak pacnpenensitorcs Jerupyromme 31eMEHThI B CTAISAX ?

4. Kak nerupyromue 371eMeHThI BIUSIOT Ha ouMophu3M xene3a?

S. Kak serumpyromme 3J€MEHTBl BIMAKT HAa  YCTOWYUBOCTH
IIEPEOXJIAXKICHHOTO ayCTECHUTA.

6. Knaccugukanuss JerupoBaHHBIX —CTajeil 1O CTPYKType B
PABHOBECHOM COCTOSTHUM (OTOKKEHHOM COCTOSIHUN).

1. Knaccugukanuss nerupoBaHHBIX —CTajel 1O CTPYKType B
HEPaBHOBECHOM COCTOSIHUU (HOPMaJIN30BaHHOM COCTOSTHHUM).

8. Kak B MapkupoBKE JIETUPOBAaHHBIX CTal€dl  YKa3bIBACTCH:

COJIepXKaHUE yriaepoJa, BUJ JETUPYIOUIErO 3JEMEHTAa U €ro CoAeprKaHue,
Ka4ecTBO. YMETh pacmupoBaTh MapKy CTalld, YKa3aB: COAEP)KaHUE YIIIepoJa;
BU/I JIETUPYIOIIETO 3JIEMEHTa U €ro COoJIepiKaHue; KJIacCU(PUKAILIMIO 110 KaYeCTBY;
Ha3Ha4YeHHe, 00JIaCTh MPUMEHEHHUS, IPUMEPHBIE CBOMCTBA.

9. B yeM 0c00€HHOCTH MUKPOJIETUPOBAHMSI CTaJIH.

10. [TpuHIUIBI JIETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJCH.

11. OcHOBHBIE TPYIIIBI KOHCTPYKIIMOHHBIX CTaJIEH.

12. Pone yrnepona, NpUHLMIBL JIETUPOBAaHHUA M MapKUPOBKA
CTPOUTEIIBHBIX CTAJIEH.

13. Kakue MammHOCTpOUTENbHBIE CTAIM HA3bIBAIOT YIYYIIaeMbIMU U

noueMy? 3aKOHOMEPHOCTH WX JICTUPOBAHUS W TEPMHUYECKOW OOpabOTKH.
[IpuBeauTe MpUMEPHI MAPOK CTAIIH.

14, Cranu 111 IeMEHTAIuU, HUTPOIIEMEHTAIIMK U a30TUPOBAHUS.

15. KakoBa ponp yriaepoja W JETHPYIOUIMX  3JIEMEHTOB B
MIAPUKOTIOIITUITHUKOBBIX CTANAX? OCcOOEHHOCTH TPeOOBAaHUM K 3TUM CTaJIsIM U UX
TepMmuueckas obpadotka. [IpuBectu mpruMepsl MapoK cTajei.

16. KakoBa ponp yriaepoma W JETUPYIONIUX  DJIEMEHTOB B
PECCOPHO-TIPYKUHHBIX cTalsx? OcoOeHHOCTH TPeOOBaHHUI K 3TUM CTaISIM M UX
TepMuueckas o0padotka. [IpuBectu mpuMepsl Mapok crajiei.

17. OOBSICHUTh OCHOBHBIE TPHUHIIUIIBI CO3/IaHUSI BBICOKOMPOYHBIX
cranei

18. Cranu ¥ CIjiaBsl Ui PEKYIIUX HHCTPYMEHTOB.

19. BbricTpopexyiue cranu.

20. IIITamMnoBEBIE CTANIH.

21. BankoBrle cranm.

22. Cranu 115 MepUTENbHOTO MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOHCTBa M NMPHUMEHEHHE CIJIABOB IBETHBIX METAJLJIOB.
Hemeranimueckue Marepuabl

1.
2.

w

oo

OcHOBHBIE CITJIaBBI HA OCHOBE MeIH (OpOH3BI U JIATYHH ), UX MapKUPOBKA U IPUMEHEHHE.
OcHOBHBIE CIJIaBbl HAa OCHOBE QIIOMHUHHUS  (ZepopMHpYyeMble, TEPMHUUYECKH
HEYNPOUYHsIEMbIE U YIIPOUHSEMbIE), UX MAaPKUPOBKA U IPUMEHEHHE.

CBolicTBa ¥ IPUMEHEHHE CIIJIAaBOB HA OCHOBE TUTAHA.

Kaxue crumaBbl HazbiBatoT 60ab0uTamu? KakoBbl mpuHIMIIBI UX co3naHus. [Ipusenure
IIPUMEPHI TAKUX CIUIABOB.

Kakne Marepuansl Ha3bIBatOT NOPOUIKOBBIE MaTepHalibl? Kak ux momyqaror ?
Knaccudukanus, cBoiicTBa 1 NpUMEHEHNE KOMIO3UIIMOHHBIX MaTepHUaoB.
Knaccugukanus, cBoiictBa M NPUMEHEHHE OCHOBHBIX TPYII HEMETAUIMYECKUX
MaTepHaoB.



6.2 BHeayainTOpHasi caMOCTOsITeJIbHAsE PaboTa 0OyJaroUINXCsl OCYLIECTBISETCS B BUJEC

M3YYEHHUS JIMTEPATyphl IO COOTBETCTBYIOLIEMY pasliely ¢ MpopabOTKON MaTepuasa MO Temam
UCIUATIINHBI



IIpunoxenne 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHU

HpOMe)RyTO‘lHOﬁ aTTeCrTanum:

CrpykrypH
BIN
3JICMCHT

[Inanupyembie
pe3yIbTaThl
00y4eHUs

O1neHOYHBIC CPEACTBA

OIIK-1 Cnocoben pemarth 3agadd MPOPECCHOHATHHONW JAESATEILHOCTH, TMPUMEHSS METOIbI
MO/JICIIMPOBAHMSI, MATEMAaTHYECKOr0 aHaJIn3a. EcTeCTBeHHOHAaYyUHBIC M OOIICHH)KCHEPHBIE 3HAHUS

OIlIK-1.1

Hcnonp3yer
€CTECTBEHHOHA
YUYHBIC 3aKOHBI
U [PUHLHUIbI
IpU pELICHUU
MPaKTUYECKHUX
3a/1a4

IIpumepHblii NepevYeHb TeOpPeTHYECKUX BOMPOCOB IS
NOJATOTOBKHM K 3a4eTy:
1. CTpykTypa H CBOMHCTBa MaTepHaJIOB.

KPUCTAINIIMYECKOE COCTOAHUE MaTEpHaa.

AmMopdHOEe W

2. MeTobl U3y4eHHsI CTPYKTYPbl MaTepUATIOB.

3. Kpucrannnueckass pemerka. OCHOBHBIE THIIBI PEHIETOK
METAaIIJIOB.

4. [Tonmumopdusm. IlonumopdHsie npeBparlieHus.

5. JleheKThI KpUCTAIUTMYECKOTO CTPOCHHUSI.

6. AHM30TpOTIHS.

7. DHepreTuyeckue YCJIOBHs KpHCTaUM3aluu. BrusHue

CKOPOCTH OXJIAKACHUA Ha KPUCTATIJIM3AIUIO.

8. Mexanuzm KpUCTAITU3AIUH. [TapameTpsl
KPUCTAITU3AIUH.

9. I'omorenHoe (caMompon3BOIbLHOE) 00pa30BaHHUE LIEHTPOB
KpucTau3anuu. Kpuruueckuit 3apoibIi.

10. TereporenHoe  (HECaMOINPOW3BOJIBHOE)  OOpa3oBaHUE
HEHTPOB KpUcTauM3auu. MoauduuupoBaHue.

11. JlenapuTHas KpuCTaJUIU3ALUS.

12. Kpucrajummdeckne 30HbI CIMTKA. Y cajiKa.

13. Bwuns! 1ukBanum.

14. Bunsl nedopMaruu. MexaHu3M IUIACTUYECKOM
nedopMaruu.

15. Haknen mpum miactuueckoil — aedopmainuu.  Pomnb

JUCIOKAIUN B YIPOUHEHHH.
16. Paspymienue MeTanos.

17. MexaHnuueckue CBOWCTBa MeTaIoB. KoOHCTpyKTHBHas




MPOYHOCTb.

18. MexaHuueckue XapakTEpUCTHUKH, ONpeAeNsieMble Mpu
UCIIBITAHUU HA PACTSKEHUE.

19. Teepnocth 1 criocoObI e OnpeaeIeHHs.

20. MexaHuveckue XapaKTEPUCTHKH, OIpeaeNisieMble IpH
JUHAMAYECKUX MCIBITAaHUSX (yIapHas BS3KOCTb, TeMIleparypa
XJIaIHOJIOMKOCTH).

21.  OcHOBHbBIE TIOHATHS TEOPUHU CIUIABOB: KOMIIOHEHT, CILJIaB,
cucrema, asa. [IpaBuio ¢a3 (mpasuio ['n606ca).

22.  Twunsl TBepAbIX (ha3 B METATUIMYECKUX CHCTEMAX.
23. IlpaBwiio peryara (IIpaBUIIO OTPE3KOB).

24. OcHOBHbIE THUIIBI JBONHBIX auarpamm. DopMupoBaHue
CTPYKTYpPBbI IBOMHBIX CIJIABOB.

25. DBTEKTHYECKOE IpeBpalleHue. [TepurexkTrueckoe
npeBpalieHe. DBTEKTOUTHOE MTPEBPALICHHE.

26. XapakTepHCTUKa U BUJ MOJHOW (a3oBoii quarpamMmer Fe —
C.

27. XapakTepucThKa KOMIIOHEHTOB H (ha3 cuctemsl Fe — C.

28. IlpeBpamenuss u (GopMHUpPOBaHHE CTPYKTYphl B CTalIsAX
(OenbIX yyryHax, CepbIX 4UyryHax) B PABHOBECHOM COCTOSIHUU

IIpumepHBbIii IepevyeHb TeOpPeTHYECKUX BONPOCOB K
IK3aMeHy:

1. CBs3p MEXIy CTPYKTYpOH M CBOWCTBaMH CEpBIX
YYI'yHOB.
2. Knaccugukarus, MapkupoBKa U IPUMEHEHHE CEephIX

YYT'YHOB (JIMTEWHBIN, BBICOKOMPOYHBINA, KOBKHM, OTOEICHHBIH,
AHTUQPUKIITOHHBIH).

3. Binngaue yriaepoga M IOCTOSHHBIX IpUMECEd Ha
CBOMCTBA CTaJH.

4. Knaccudukanus, MapkupoBKa U NPUMEHEHHE
YTJIEPOJIUCTHIX CTaeH (0OBIKHOBEHHOTO KaueCTBa, KaYeCTBEHHON
KOHCTPYKIIMOHHOM, UHCTPYMEHTAJIBHOMN).

5. IIpeBparieHus npu HarpeBe CTaju.

6. PocT 3epHa aycTeHuTa npu Harpese.

7. N3orepmuuecknii pacnazn MIEPEOXJIAXKAECHHOT O
ayCTeHUTAa. N3orepmuueckue JuarpamMMsl pacnana

MePEOXJIaXKICHHOTO ayCTEHUTA.
8. [IpeBparrenus npu HEMPEPHIBHOM OXJIAXKICHUH CTAJIH.




TepMOKMHETHYECKHE AMarpaMMbl pacrajga MepeoxJIaXICHHOIO
ayCTCHMTA.

9. BriusiHue nerupyromumx 31eMeHTOB Ha YCTOHYUBOCTD U
KMHETUKY paciapa MepeoxJIaXKAeHHOI0 ayCTEHUTA.

10. [IpeBpamienuss mnpu  HarpeBe  (IIpU  OTIIYCKE)
3aKaJICHHOM CTAJIN.

11. Knaccudukanus, MapkupoBKa W  NPUMEHEHHE
KOHCTPYKLIMOHHBIX  JISTUPOBAaHHBIX CTaled (CTpOMUTEsIbHAs,
MAaIIMHOCTPOUTEIbHAS U1 XOJIOAHOM IITAMIIOBKH, yJlydllaeMas,
PECCOPHO-TIPY)KUHHAs!, IIAPUKOMOMIIMIIHUKOBAS, CTald IS
3akanku TBY, cramu st XTO).

12. OCHOBHBIE MOHATHS U KJIacCU(PHUKAIUSI TEPMUICCKOM
00paboTKHu.

13. OTxur cranu.

14. 3akaJsika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XHUMHUKO-TepMHYEcKas 00paboTKa.

17. Tepmo-MexaHnyeckast 00paboTKa cTaju.

18. CnnaBel Ha OCHOBE Meiu (OpOH3BI, JTATYHH).

19. CruiaBbl Ha OCHOBE AJIFOMUHUA.

20. CruiaBel Ha OCHOBE TUTaHA. baOOHTEI.

21. [TopomkoBeie, KOMITO3UITMOHHBIE, amopQHBbIC
MaTepUaIbl.

22. CoiicTBa ¥  NPUMEHEHHE  OCHOBHBIX  TpYIII

HEMCTAJNIMYCCKUX MAaTCPHUAJIOB.

OIIK-1.2

Pemraer
CTaHJapTHBIE
npodeccuonan
BHBIE 33/1a4U C
IpUMEHEHUEM
oO0IIenHXeHep
HBIX 3HAHUI

IIpumepHbIe NpakTHYECKHUE 32/IaHUS VIS 3a4eTa
1. KaxoBbl pa3mepbl CTPYKTYpPHBIX JJIEMEHTOB, KOTOpBIE

MOKHO yBHJETh (pa3pelIuTbh) C TOMOILIBIO ONTHYECKOIO
(cBeToBoro) mMukpockomna? Kak BbIOpaTh MOJIE3HOE YBEIHYECHHE
MuKpockona? KakoBa OCHOBHasi 0COOEHHOCTb NPHUTOTOBJIEHUS
00BeKTa JUI1 MUKPOCKOIINYECKOTO UCCIEIOBAHNUSA?

2.  OOBSCHUTH, 3a4eM HEO00X0TUMO HCCIIeI0BATh
MakpocTpykTypy? Kakumu meromamu 310 MoxHO crenars? Uto
MOJKET CIIY’)KMUTh 00ObEKTOM MaKpoaHanu3a?

3. KakuM MeTo1oM MOYKHO YCTAaHOBUTH THUI KPUCTATUTNIECKOM
pelieTkn MeTaia M ee mapamerpbl? Kakue THIBI permeTok
BCcTpeuyatorcss y  MetayiioB? IloueMy OHM — HasblBaloTCA
TJIOTHOYTAaKOBAaHHBIMU ?

4. TlpuBemuTe TmTpuUMEep BIUSHUS THMNA CBSI3U  (TUIA
KPUCTAJNTNYECKOM pelIeTKH) Ha CBOMCTBAa MaTepHara.

5. Tlowemy cBOHCTBa  KpHUCTAJUIMYECKOIO  MaTepHana,
W3MEpEeHHBIC B Pa3HBIX HANpPAaBICHHUAX, MOTYT OTIHYarbcs? B
KaKUX MaTepuajax 3To sBJICHHE He HaOII01aeTCs U MovYeMy?

6. Tloyemy mpu XOJIOMHOW TUTACTHYECKOW Jedopmanuu
(IITaMITOBKE MJIM BBITSDKKE) MOTYT 00pa3oBaThcs (eCTOHBI 11O
KpOMKe (Kparo) u3aeusi?

7.  OOBICHUTH, YEM PA3IUYAIOTCSA O-)KEJE30, Y-XKEIe30 H




d-xene3o?

8. Ilowemy mpu XOJOIHOW IUIACTHYECKOW Jedopmanuu
BO3PACTAIOT MPOYHOCTHBIE XapakTrepucTuku? Kak 3To siBiIeHue
Ha3bIBaeTCs? B Kakux ciiydyasix 3TO sIBJIEHUE HEXeIaTeIbHO?

9. Uro o3HaYawT TEePMHHBI Je()OPMAIMOHHOE YIIPOYHCHUE,
3epHOTPAHUYHOE YIPOYHEHHUE, AUCIIEPCHOHHOE YIPOYHEHHUE,
TBEPAOPACTBOPHOE yIIPOUHEHUE?

10. Tlosicauth rpaduueckun (DUINYECKUA CMBICT TOHSATHUS
«paBHOBECHasl TemIeparypa KpUCTAIU3aluuu (IUIaBICHUS ).
Kakoe ycioBue HEOOXOAMMO BBIMOJIHUTH, YTOOBI HAaYalCs
IIPOLIECC KPUCTAJUIU3ALUU?

11. OObBsicHHTh, B YeM OTIMYHAE KPUBBIX OXJIAKICHHSI
KPUCTAIMYCCKHX W aMOppHBIX Teln? MOXXHO U IOJYYUTh
aMOp(HBIN MeTaILT (METAIITHYECKOE CTEKI0)?

12. TloueMy 3epHa 3aKpHCTAJUIM30BABIIETOCS METATUYECKOTO
MaTepuasa He UMEIOT T€OMETPUUYECKU PABUILHON QPOopMBbI?

13. Kakywo wnens mnpecineayloT MHpH BBEACHHMM B pacCIUIaB
(Ckupkmii  metamn)  Moaudukaropo? IlpuBecTnm mpuMepbI
JEHCTBUS MOTU(DUKATOPOB.

14. OOBsSCHUTS, B KaKou OTJINBKE 3€pHO
3aKpUCTAJUIN30BABILETrOCs MeTaylIa Oy1eT OOJbIIe: IPH pa3INBKe
KHUJIKOTO METaJljIa B IeCUYaHyo (GopMy WM B METAJUTMYECKYIO?

15. OOBSICHUTh, K YEeMy MOXET IPHUBECTH TIeperpes
pacruiaBa mpeJ| pa3iuBKoi ero B GopMbl (M310KHULIBI)?
16. OOBACHUTS, 3aueM IIPOBOJSAT olepanuio

HOJICTY>KMBaHUS MPH MOIy4yeHUH OTIUBOK? Kak ee ocyiiecTBUTh
17. OObsicHUTh, TpU Kakod JedopMalvd  MOXKHO
HeoOpaTUMO U3MEHUTH GOpPMY, pa3Mephl U CBOMCTBA MaTepuana —
YIOPYTroi Win I1acTU4ecKon?

18. OOBSICHUTh TIOHATHE TEOpeTUYecKass MPOYHOCTh
kpuctaia. Kak oHa u3MeHseTcs NpU M3MEHEHHWU IUIOTHOCTU
IUCIOKaIumn?

19. OOBSACHUTD, YTO MPOUCXOAUT MpHU (OPMHUPOBAHUHU
TEKCTYpHI B 1IeOPMUPOBAHHOM MaTepuaie?

20. 3aueM TpeOyeTcs BOCCTAaHABIMBATH ILIACTHYHOCTH
X0JIoAHOIe(pOpMUPOBAHHOTO JUCTA (KATMOPOBAaHHOM 3arOTOBKH,
BoJloueHOM mpoBosiokn)? Kakoit 00pabOTKOH 53TO MOXKHO
CHENaTh?

21. OOBsACHUTS, KaKoe CBOMCTBO MaTepuana
XapakTepu3yeT TBepJAoCcTh. Ha YeM OCHOBBIBAIOTCS METOMbI
u3MepeHus Teepaoctu? B uem ux ornuune?

22. Kak mpoBOIAT HCHBITaHHE HA YAAPHYIO BSI3KOCTH?
KaxkoBa ero nens?

23. C KaKo# 1eJIbI0 TIPOBOJIAT YCTAIOCTHBIC UCITBITAHUS?
24, Ha npumMepe IBYyXKOMIOHEHTHOW CHCTEMBI MTOKa3aTh,

KaKylo HH()OPMAIMIO MOKHO TIOJYYHUTh, MOJB3YSICh MPABUIOM
phIuara (ImpaBUJIOM OTPE3KOB).




25. Cxematn4yHO W300pa3uTh JAWarpamMMmy  JIBOWHOM
CUCTEMBl C  OTCYTCTBUEM pacTBOPUMOCTH (C  TOJHOH
pacTBOPUMOCTBIO,  C  OTPaHUYEHHOM  PaCTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, [aTh XapaKTEPUCTHUKY
TOYEK, JIMHUHU Auarpammbl, (a3 u 0e3BapHaHTHBIX MPEBPALICHUN
CHCTEMBI.

26. Paccuurath OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYPHBIX  COCTaBIAIOIIMX  CIUIaBa TNPH  KOMHATHOU
TEMIEpaType U CXEMaTUYHO H300pa3uTh CTPYKTYpy CILIaBa
JIBOMTHOW CHCTEMBI C OTCYTCTBHEM PAcCTBOPHUMOCTH (C MOJHOM
pacTBOPUMOCTBIO,  C  OTPaHUYEHHOM  PaCTBOPUMOCTHIO)
KOMITIOHEHTOB B TBEPJIOM COCTOSIHUU.

27. Onummre oOpa3oBanue Jieqedypura. B kakux criiaBax
OH o0pa3yeTcsi, KakoBbl ycClOBUs ero ooOpaszoBanusi? Kaxoit
nene0ypuT Ha3bIBAIOT MpeBpalieHHbIM? CXeMaTUIHO H300Pa3UTh
CTPYKTYpY Jiene0ypuTa Ipyu KOMHATHOW TeMIIepaType.

28. Onummre oOpa3oBanue mnepiauTa. KakoBbl ycloBus
00pa30oBaHUs U XapaKTEPUCTUKHU 3TON CTPYKTYpbl? CXeMaTHudHO
M300pa3uTh CTPYKTYpy MEpJIUTa MpU KOMHATHOHM TeMIeparype.
KakoBbl pa3HOBUIHOCTU ATOU CTPYKTYpHI?

29. N300pa3uth quarpaMmy COCTOSIHHSI JK€JI€30 — KapOu /I
xKenmesa, ykasarb (a3el BO Bcex OONACTSIX JUarpaMMbl,
paccMOTpeTh TpeBpaiieHust B ciuiaBe, cogepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii crujiaB Ha3bIBaeTCs?
Paccuutath ~ OTHOCHUTENBHOE  KOJIMYECTBO  CTPYKTYPHBIX
COCTABJIAIOLIMX B ATOM CILJIaB€ U CXEMaTHMYHO M300pa3uTh €ro
CTPYKTYpY NPU KOMHATHOH TeMIiepaType.

30. OOBsCHUTb, 4YE€M JauMarpamMma xeiae3o — rpadur
OTJIMYACTCS OT AMarpaMMbl )Kele30 — IeMeHTHT. M300pa3uth
CXEMaTHYHO  CTPYKTYpPBI ~ CEpPBIX  UYyryHOB C  pa3HOH
METAJIJINYECKOH OCHOBOHM ((eppUTHOH, (eppUTHO-TIEPIUTHOM,
NEePIUTHOW) M C pa3Hoi (¢opMoil Tpa@UTOBBIX BKIIOUYEHUMN
(mmacTuHYaTOM, MIApoBUIHON). OOBICHUTH, KaK MPOUCXOAUT
npouecc rpaduTH3auu U GOPMUPOBAHUSA CTPYKTYpPhl B ITHX
CIUTaBax.

IIpumepHBbIe NpaKTHYECKHE 32JAHUA JJIs1 JK3aMeHA:
1. N300pa3uTh MOJHYIO AMArpaMMy COCTOSIHUS XKEIe30 —

yraepoa, yka3aTh (a3el BO BceX 0OIacTsIX AUarpaMMbl,
paccMOTpeTh TMpEBpallleHUs] B CIUIaBE CHCTEMBI JHKEIe30 —
KapOup xenesza, coaepxamiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
47) % C. Kak Takoit cruaB Ha3eiBaeTcsi? Paccuurtath
OTHOCHUTEIIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIIOIIMX B
ATOM CIJIaBE W CXEMATHYHO H300pa3uTh €ro CTPYKTYpy MpH
KOMHATHOW TeMIIEpaType.

2. N300pa3uTh MOTHYIO AUArPaMMy COCTOSIHUS KEJIe30 —
yriaepoaa, yka3aTh a3kl BO BCeX O001acTAX JAUarpaMMBl,




paccMOTpETh IPEBPAILEHH B CIUIABE CUCTEMBI JKeJIe30 — rpadur,
cogepxkamem 2,5 % C, ¢ pa3HOW METAIIIMYECKOW OCHOBOM
(bepputHOH, GeppUTHO-TIEPIUTHON, MEPIUTHONH) M C Ppa3HOU
dbopmoii rpaduTOBBIX BKJIFOUCHU I (TutacTUHYATOM,
mapoBuHoi). Kak Takoit craB HasbiBaetrcs? (CxeMaTH4YHO
M300pa3uTh €ro CTPYKTYpy NP KOMHATHOM TEMIIEpaType.

3. PacmmdpoBaTh Mapku cTand, yKazaB COAEp)KaHUE
yriepoja, BHJI M COJAEp)KAaHHE JIETUPYIOIIUX 3JIEMEHTOB,
Ka4eCcTBO, HA3HAUYE€HUE U IPUMEpPHBIE CBOWCTBA.

4, Pacmmdposars MapKy ceporo (JiuTeiHorO,
BBICOKOIIPOYHOI'0, KOBKOI'0) 4yI'yHa, yKa3aB €ro CTpPYKTypy H
YCIIOBUSI TOJTyYEHUS

5. HazoBuTe KpuTHUECKHE TOYKM CTaIU U UX 0003HAUYECHHUE.
Kak onu onpenenstorcsa? Yka3arh UX MOJ0KEHHE HA AUarpaMMe
Fe-C.

6. Kaxon ayCTCHUT u rnoyemMy HAa3bIBAIOT
nepeoxynaxaeHHeiM?  Kak  ompepenuts  cTemeHb  €ro
HEePEOXJIaXKACHUS?

7. [Touemy B 3akaJeHHOM cTaju Bcerja MPUCYTCTBYET
OCTaTOYHBII ayCTEHUT?

8. Kak M0OXXHO HCII0Ib30BaTh HA MPAKTUKE U30TEPMUUYECKUE
JyarpamMMbl pacrajia nepeoxyaxIeHHOro ayCTeHuTa’?

9. Kak wu3MmeHsATCs CBOMCTBA CTald IPU  YBEIWYCHUU
CKOPOCTH OXJIOKJEHUS B TEpPJIUTHOM HHTepBajie? OObSICHUTH,
nouemy?

10. Breibpate  Hambonee  OUCHEPCHYIO  CTPYKTYpPHYIO
COCTaBIIAIOLIYI0, (QopMmupyrollylocs Npu  JUPPY3MOHHOM
pacrnajie IepeoxaakIEHHOIO ayCTEHUTA.

11. Uro obmiero u B 4eM OTJIMYMS B CTPYKTypax IEpJIUT,
COpOUT U TPOOCTUT?

12. OOBbsICHUTh, TOYEMY MAapTEHCUT HMEET BBICOKYIO
TBEPAOCTh. 3adeM CTallb CO CTPYKTYpOl MapTEHCHTa HaJo
MOABEPTaTh OTIYCKY?

13. OOBsICHUTD, B KaKO#l cTanu OyAeT BbIlIe TBEPAOCTh MPHU
3akainke: B cranu 45 unu 30XI'C?
14. OObsicHUTh, Yy Kakod cramu  Oyaer  Oomblie

MPOKATMBAEMOCTh — YIJIEPOJUCTON WJIM JIETUPOBaHHOU? 3auem
HEO0OXOMMO 3HATh MTPOKATUBAEMOCTh CTANIN?

15. Kak BbIOpaTh CKOpPOCTh OXJIAXKICHHUS TPH 3aKaIKe st
MOJIYYeHUSI MAapTEHCHUTHOM CTPYKTYphl TIO BCEMY CEUYEHHIO
n3aenns?

16. JIJ1st Kakoul CTaJiv — TO3BTETOUAHON WM 3a3BTEKTOUTHOM
— HYXHO IPUMEHATh HENOJHYIO 3aKalKy? [losicHUTh, uconb3ys
nuarpammy Fe-C.

17. CpaBHHTE CBOWCTBa CTajdM ¢ OCHHUTHOM CTPYKTYypOW U
MapTEHCUTHON CTPYKTYypOH, C OCHHUTHOH H TPOOCTUTHOM
CcTpYKTypoil. OOBSCHUTE pa3TUUHSL.




18. [Touemy mpu OTHyCKEe 3aKaJICHHOW CTajdu BHIOMPAIOT
pa3iMyYHbIe TEMIIepaTypbl Harpena?

19. Kakass cranp mocie ynydmieHuss Oyner WMeTh Oosee
BBICOKYIO TBEpAOCTh: cTaib 45 wiu crans 30XI'C, ecnu otmyck
IIPOBOAMIIN IIPU OJIHOM U TOM ke Temiieparype?

20. [ToueMy pexyluil UHCTPYMEHT U3 YIJIEPOAUCTOM CTalu
MOJBEPraloT HHU3KOMY oTmycka. Kakas Oyzmer cTpykrypa u
CBOICTBA TAKOTO MHCTpYMEHTA?

21. B d4em ocHOBHas OCOOEGHHOCT, H IPEUMYIIIECTBA
TEPMOMEXaHHYECKOW 00paboTKH cTaim?
22. C KaKoi EITBIO HACBIIIAIOT MIOBEPXHOCTh

HU3KOYTJIEPOAUCTOM cTamu yriepoaom?

OIIK-1.3

[Tpumensier
METO/IbI
MOJICJINPOBAHU
S u
MaTeMaTu4ecK
Oro  aHaiMsa
Ul pelueHus
3a/1a4

IIpumepHbIe NpaKTHYECKHeE 32JaHUS [JISl 3a4eTa Mo
pelIeHunIo 3a1a4 u3 npodeccnoHanbHOM 00/1aCTH

1. Kak npoBectu Mmakpoananus? KakoBsl ero 1emnu, MeTost?
2. Kakum MeToloM MOMKHO UCCIIEIOBATh pacHpeleeHne
Cephl B CIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBectu rmy0okoe TpaBieHHE CTalIbHOrO 00pasia.
KakoBebl ero nenu?

4. Kakum MeTromoM MOXHO BBISIBUT TMOPBI, TPEIIUHBI,

PAKOBUHBI, KPYIIHbIE HEMETANIMYECKUE BKIIOYECHUS B OTJIUBKE
(cuTKe, OTIMBKE, MOKOBKE, MPOKaTe)?

5. [Ipn MakpoaHanuse CIUTKAa BBISABIECH JIMKBAllMOHHBIN
KBagpar (MoAycaJodHas JIMKBAIUs, OCeBas IOPUCTOCTD,
CKBOPEYHHK, KAMHEBUIHBIH W3JI0M, (IIOKeHBI, mIH(epHbIi
u3JoM, paccioeHue). OOBSICHUTh TPUUYUHBI TOSBICHUS 3TOTO
negekTa M BO3MOXHBIE  CIHOCOOBI  €ro  HCHpaBJEeHUs
(mpenoTBpaILEHus).

6. Kak oTnuuuTh yCTaJOCTHBIM M3JIOM OT HPOYMX BHIIOB
u3nomMa? KakoBbl IpHUMHBI TPOSIBIEHUS TAKOTO U3JI0Ma?

7. Kak ornuunTh Bs3KO0€ pa3pylieHHe OT XpYIKoro?

8. Kak  mpoBecTh  MHKpPOCKONMYECKOE  HCCIEIOBAaHUE
MeTaJIJIM4ecKoro Matepuana? YTo MOKHO BBISIBUTH C [TOMOIIBIO
TaKOIo UCCIIEZIOBAHUS?

9. Kak MOXHO TOBIUATH Ha BEIUYMHY 3€pHA MpHU
KpUcTaiu3anuu Metamia? Kakue Mepbl MOKHO TIPEASIOKUTD IS
TOro, 4TOOBI 00ECHEeunTh MOJyYE€HHE MEJIKOro 3epHa IMpH
KpHUCTaTU3auun?

10. OOBsACHUTBH, B YEM pa3IHUUe MEXKIY XOJOIHOW U TOpsSIEH
wiactuyeckot  nedopmanusamu?  Ilouemy mnpu  XomomgHo#H
IacTU4YecKou nedopmanuu HaOIr0gaeTCs YIIPOUYHEHUE METaslIa,
a TIpu ropsiuelt ITOro He MPOUCXOAUT?

11. Kak BOCCTAaHOBUTh TUTACTHYHOCTh
XO0JI0AHO1e(hOPMUPOBAHHOTO JIMCTA (KATHOPOBAaHHOM 3arOTOBKH,
BOJIOUEHON  mpoBosiokn)? Kak  ocymiecTBuTh  onepanuio
PEKPUCTAIUIM3ALMOHHOTO OT>KUTa?

12.  Kak onpenenuTb mpenes yrnpyroctu (Impeaen TeKy4ecTH,




npeJen NPOYHOCTH, OTHOCUTENbHOE YIIMHEHHE, OTHOCUTEIHHOE
Cy’KeHHue, TBepA0CTh, YIApHYIO BA3KOCTh) MaTepuasa?

13. Kak ompeaenutb OTHOCHUTEIBHOE KOIM4YeCTBO (a3
(CTPYKTYpHBIX COCTABJIAIOIIMX) IPHU 3aJaHHOM TemmepaTrype B
nBOiHBIX craBax? [losicHUTH rpaduyuecky.

14. Ilpu kakux yCIIOBUSX B METAJUIMUECKUX CIUIABAX MOXKET
00pa3zoBaTh TBEpJIbIM pacTBOp 3aMelleHus (TBEpIbI pPacTBOP
BHEJ[PEHHUSA, XHUMHUYECKOE COEIUHEHHE, MeXaHW4eckas CMecCh
KoMIOHEeHTOB)? Kak BbIrsaasaT 061acT 3Tux a3 Ha Juarpammax
COCTOSIHMS?

15. Cxematu4yHO UW300pa3uTh KPUBYIO  OXJIAKICHUA U
CTPYKTYpy JIO0Oro CIUlaBa JABYXKOMIIOHEHTHOM CHCTEMBbI (C
OTCYTCTBHUEM pacTBOPUMOCTH, C IIOJIHOM pacTBOPUMOCTHIO, C
OTpaHUYEHHOM PpPacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM) [P KOMHATHOM TeMIleparype.

16. CxemarnyHO U300pa3HTh CTPYKTYpy JHOOOro CIUIaBa
JBYXKOMIIOHEHTHOH CHUCTEMBbl TpU KOMHATHOW TemIeparype,
paccuuTan OTHOCHUTEIIbHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBIISIOLIUX.

17. 1lpu MUKPOCKOIIMYECKOM HCCIEJOBAaHHUH B  CIUIaBE
HaOMoaloTCss  3epHa  (QeppuTa W HEOONBIIOS KOJIUYECTBO
neMenTrTa. Kak Ha3zpIiBaeTcs Takoii ciuiaB? KakoBEI €ro cBoicTBa
¥ 00J1acTH IPUMEHEHHS?

18. Ilpm MHKpPOCKOIIMYECKOM HCCIEJOBAaHHNH B  CIUIaBE
Habmoat0Tes 3epHa depputa u nepaut. Kak Ha3piBaeTcs Takon
criaB? KakoBbl €ero CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMYECTBA
nepnauta? KakoBel 0651aCTH IPUMEHEHHSI STUX I1aBOB?

19. Ilpu MHUKPOCKOIIMYECKOM HCCIEIOBAaHHH B  CIUIaBE
HaOmronatores nepaut. Kak HaswpiBaeTcst Takoil cruiaB? KakoBbl
Pa3HOBUAHOCTH TaKOW CTPYKTYpHI U pa3Ivuus B UX CBONCTBaxX?
20. TIlpm MHUKPOCKOTIMYECKOM HCCIECJOBAaHUM B  CILIaBe
HAOJII0IAI0TCS MEPIIUT U CEeTKa LIEMEHTUTA IO TPaHMIaM 3E€pPEH.
Kak HazbIBaeTcs Takoil crutaB? KakoBbl ero cBoiicTBa U o0nactu
IIPUMEHEHHUA?

21. Ilpy MUKpPOCKOIIMYECKOM HCCJIECNIOBAaHUU B  CILJIaBE
HabmoaetTcs nene0yput. Kak HazpiBaeTcs Takoit cruaB? KakoBsl
€ro CBOWCTBA U 00JIaCTU MIPUMEHEHUS?

22. Tlpm MHUKPOCKONIMYECKOM HCCIIECJIOBaHUM B  CILIaBe
HaOmromaroTes 3epHa (epputa u BKIOUeHus rpadurta. Kak
Ha3bIBaeTCs Takue cruiaBbl? KakoBbl pa3HOBUAHOCTH CILIABOB C
TaKUMU CTPYKTYPHBIMH COCTABJISIOIIUMH, KAKOBBI PA3JTUYHS B KX
cBOMCTBax?

23. Ilpy MUKpPOCKOIIMYECKOM HCCJIENIOBAaHUU B  CILJIaBe
HaOmoatoTes 3epHa (peppurta, MEpiaUT U BKIOUYEHHUS rpadura.
Kak HaspiBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTU
CIUIABOB C TaKMUMH CTPYKTYPHBIMH COCTaBJISIOLIUMH, KAaKOBBI
pasziInyus B UX CBOMCTBax?




24. Tlpy MHKPOCKOIMYECKOM HCCIEJOBAaHWU B  CIUIABE
HaOJI0IAI0TCS TEePNIUT U BKIOYeHUs Trpaduta. Kak Ha3biBaeTcs
Takue criaBbl? KakoBbl pPa3HOBHUIIHOCTU CILJIAaBOB C TaKHUMU
CTPYKTYPHBIMH COCTABJISIFOIIIMMH, KaKOBBI pa3IM4us B HX
cBoiicTBax?

25. Kak wupeHTHQHUUMPOBATH B CTadH BHAMAHIITETTOBYIO
cTpykTypy? [Ipr Kakux yCIOBUSX OHA MOKET 00pa30BaThCs M Kak
3TO MOBJIMAET HAa CBOMCTBA CcTaIu?

26. Ilpm kakux YCIOBHUAX B CTalld MOXET 00pa3oBaThCs
nepechieHubIi pepputr? Kak oH moBiMseT Ha CBOWCTBA CTaJIH.
Kak npegotBpaTtuth ero oopazoBanue?

I[IpumepHbIe NpaKTHYECKHE 3aJaHNS /151 IK3aMEHa 10
peleHuIo 3a1a4 13 npodeccuoHaIbLHOI o0aacTu (5 cemecTp)
1. OO0bsicH

UTh, KakK BbIOpaThb cCoOJep)KaHUE yriaepoAa B CTalu AJs
M3TOTOBJIICHHS IETAJIM MAIIUH, KOHCTPYKIIMH WA COOPYKEHHS.
2. OOBsiCHUTD, KaK BBIOpaTh COACpIKAHUE YTIIEpOJaa B CTaIU
JUISL U3TOTOBJIEHUS PEXKYILIETo (ILITaMIIOBOI0) HHCTPYMEHTA.

3. Kak 1mo cTpykTypHOMY MpH3HAKy MOXXHO OINpEAEIUTh
cTanb (Oenblii 4YyryH, cCepblii 4YyryH, I[OJIOBUHYATBIH 4YYI'YH,
&KeJe30 TeXHUYECKOH YUCTOTHI)?

4. OOBACHUTb, MOXHO JIM HCIOJb30BaTh Oe€iblii YyryH B
KaueCcTBE KOHCTPYKIIMOHHOTO MaTepHuaia.

5. OOBSACHUTH MPEUMYILECTBA CEPOr0 YYT'yHa [0 CPaBHEHUIO
CO CTalIBIO.

6. OOBACHUTH, MOXHO JIM MCIOJNb30BaTh O€Nbldi UyryH B
Ka4yecTBe KOHCTPYKIIMOHHOTO MaTepuaa?

7. OOmbscHUTD, Kakasg (opma rpadura B MEHbILICH CTENeHU
ocnalisieT MeTalIM4ecKyro OcHOBY uyryHa? Kak momyduTh
Takyto Gopmy rpacduta B OTIUBKE?

8. Kak monyuuTh OTIMBKY CO CTPYKTYpOH KOBKOTI'O 4yryHa?
KakoBbl pa3HOBHIHOCTH CTPYKTYpPHl TaKOTO YyTyHa H €ro
cBoMcTBa?

9. [Touemy He MPOUCXOIUT YNPOUYHEHUS CTAIM IPU ropsueu
rtactTuueckon aedopmaruu npu 1050 °C?

10. Tlouwemy nmedopmamus cBunna (Tma. = 327 °C) mpu
KOMHATHOW TeMmIepaType sBiseTcs ropsyeit nedpopmanneit?

11. Ilpu pekpuCTaITU3aLUOHHOM OTXHUI€ XOJIOJHOKATaHOM
neHThl 13 ctanu 08K oxJIaKJeHUue B UHTEpBajie Temmneparyp 680
— 370 °C BeayT ¢ maioit ckopocthio. [TogeMy 310 HEOOX0UMO?
12. Ha3HauuTh peXMM PEKPUCTAIUTU3AIMOHHOTO OTXKHTa JUIS
HUKOYTJIEPOIUCTON XOJOTHOKATAaHOW JIMCTOBOM CTAJIN.

13. Kak onpeaensioT CKIOHHOCTH CTalld K POCTY 3€pHa IpH
Harpese?

14. Ha3HauuTbh peKUM IIOJHOTO OTKMUIa JJIsl CTaJId Mapku 45.
15. HazHauuTh pesxuM HOpMaIM3ALUK JUIs CTaIu MapKu 45.
16. BriOpars Tepmuuecky0o 0OpabOTKY MJisi HCHPABICHUS




BHIMAHIITETTOBOM CTPYKTYpPHI B CTaJIbHOW OTJIMBKE.

17. BwiOpath TepMHUECKyl0 0O0paOOTKY IS HWCIpaBICHUS
KPYIHO3EPHUCTOM CTPYKTYPhI FOpsTUeKaTaHON CTaJH.

18. BeiOparh  3akallouHyl0  cpeay, 00eCIeYUBAIONIYIO
HauOO0JIbIIYI0 IPOKAIUBAEMOCTD YIJIEPOAUCTON CTaNIH.

19. BriOparpb 3aKalouHyIO0 Cpeay AJs 3aKajKd JETHPOBAHHOM
YTJIEPOUCTOM CTaJIH.

20. BeiOpate  pexuM  OTHyCKa  3aKaJleHHOHW  CTajw,
o0ecreunBaroInii COXpaHEeHHE BHICOKOM TBEPAOCTH.

21. BwiOpate  pexuM  OTHyCKa  3aKaJlecHHOHW  CTajw,
o0ecrneunBaroIInii BEICOKHE YIPyTrue CBOICTBa

22. BwiOpaTth  pexuM  OTIyCKa  3aKaJleHHOH  CTajw,
o0ecTeunBaroOIIni COUYeTaHNEe BBICOKON MPOYHOCTH, TBEPIOCTH,
IUTACTHYHOCTH U YIAPHOU BSA3KOCTH.

23. Cranp 45 Obuta TOABEPTHYTA HArpeBY IOJ 3aKalIKy [0
temneparypsl 740 u 840 °C. Kakoil pexxum HarpeBa BbIOpaH
MPABWJIBHO U TOYEMY?

24. Crans Y10 Oblna moaBeprayTa HArpeBy IOJ 3aKalKy JIO
temneparypbl 740 u 900 °C. Kakoii pexxum HarpeBa BbIOpaH

IMpaBUJIbHO U noquy?

0) [lopsiAoK nNpoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OLlEHUBAHMUSL:

IIpome:xkyTouyHast aTTecTanus Mo AUCHUILIMHE «MaTepuaioBeeHHe» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00yJarOIMMUCS 3HAHUH, U
MPAKTUYECKHE 3a/1aHus, BBIABISAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUHN U BIAJICHUH, U
IIPOBOJUTCA B BUJE 3a4€Ta U DK3aMEHA.
3aueT NpocTaBIIsAETCs MOCIE OLEHKU 3HAHUN 00y4aroluXcs 110 pe3ysbTaTaM 3allUuThl
BBINOJIHEHHBIX J1a00paTOPHBIX pabOT U KOHTPOJIBHBIX PadOT, BKIIOYAIOIIUX TEOPETHUECKUE
BOITPOCHI ¥ IPAKTUYECKUE 3a/1aHMUSL.
IToxa3aTenn U KPpUTEepPHUH OLCHNBAHUS 3a4eTa:
st momy4deHust OueHKU

— «3a4TeHOo» — oOyyarolMics [JOJDKEH II0Ka3aTh 3HAHMS HE TOJNBKO Ha YpOBHE
BOCIPOM3BECHUS U OOBSCHEHHS] MHQOpPMAIMHM, HO M HHTEJUIEKTYalbHbIE HABBIKM DPELICHUS
npobieM W 3a1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K MpoOieMam, OIEHKH U BBIHECEHUS
KPUTHYECKUX CYKJICHHH;
— «He 32a4YTeHO0» — 00yUaIoIIMiics He MOKET IM0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BENICHUS U
00BsiICHEHUS! HH(POPMAINH, HE MOXKET MOKa3aTh MHTEIEKTyalIbHbIe HABBIKH PEIIEHUs TPOCTHIX
3a/1a4.
DK3aMeH M0 JaHHOW AUCUHUIUIMHE MPOBOAUTCS B YCTHON (hopMe Mo SK3aMEeHAIlMOHHBIM OHJieTam,
KQKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OAHO IMIPAKTHUECKOE 3a/1aHHUE.
Iloka3aTen U KpUTEPUH OLICHMBAHUSA IK3aMEHA:
— Ha OLIEHKY «OTJIMYHO» — 00y4JaloUniics JeMOHCTPUPYET BBICOKHI YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
y4eOHOro MaTepuaa, CBOOOHO BBITOTHSAET MPAKTUYECKHE 3aJaHNs, CBOOOIHO ONEpUpPyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYalUAX MOBBIIIEHHON CII0KHOCTH.
— Ha OLIEHKY «XOPOLI0» — 00yYaroIHUICs JEeMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HaHUS, YMEHUS OCBOEHBI, HO JOIMYCKAIOTCSl HE3HAUUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHHUS [IPU AaHAJTUTHUECKUX OIIEPALMsX, IEPEHOCE 3HAHUN U YMEHUH Ha
HOBBIC, HECTAHJAPTHBIC CUTYallUH.




— Ha OIEHKY «y/0BJEeTBOPHUTEIBHO» — 00yUJaIONINIICS IEMOHCTPUPYET MMOPOTOBBIN YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKAIOTCS OIIUOKH,
MIPOSIBIISICTCS. OTCYTCTBUE OT/ICIBHBIX 3HAHHUM, YMEHHIA, HABBIKOB, 00YJYaIOIIUNCS UCTBITHIBACT
3HAYUTEINIbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSMU MPU UX MIEpeHOCce Ha
HOBBIE CUTYaIUU.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» — 00yJaroIuiics AeMOHCTpUpyeT 3HaHus He Oosee 20%
TEOPETHUUECKOr0 MaTepuaa, J0MyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET IMOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.



