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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX MPOIECCOB M MAaTEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensmu ocoenust nucuumuinabl KMATEPUAJIOBEJAEHUE» sBnsitoTcst: mpuoOpeTeHue
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTSAX, ONPENESIOIUX CBOWCTBA
MaTepHaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
o npopuao «O0paboTKa METAJJIOB U CIUIABOB JAaBJICHHEM (ITPOKATHOE MPOM3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIeI0BATEIbCKON i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
JeITEILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuunnuHa MarepuaioBeieHHe BXOJIUT B 00s3aTeNbyl0 dYacTh y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMUPOBAHHEIE B PE3YIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

OO01ast 1 HeOpraHUYECKask XUMUS

OCHOBBI METAJTYPrUYECKOT0 TIPOM3BOACTBA

ConpoTHBiIeHHE MaTEPHATIOB

®usuka

dusnyeckas XuMus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

OCHOBBI TUTSHHOTO MPOU3BOJICTBA

TexHonornu Mpon3BoOACTBa COPTOBOT'O MPOKaTa

MeTo/161 MCCIIEIOBAHUS MAaTEPHUAIIOB H IIPOIIECCOB

OCHOBBI HAHOTEXHOJIOT U

Tepmuueckas 06paboTka B 00pabOTKE METaIOB JaBICHUEM

HoBble TeXHOIOTHYECKUE PEIICHUS B ITPOIeccax 00padOTKH METAIIJIOB JaBJICHUEM

TexHonornu MPON3BOACTBA IMCTOBOTO MPOKaTa

TexHoJIOTHS IPOU3BOICTBA METH30B

[ToaroToBKa K MpoIieIype 3alIUThl ¥ 3aII1UTa BEITYCKHON KBATH(PUKAITMOHHOH paboThI

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynpraTe ocBoeHus aucuuIuHbl (Moayss) «MaTtepuanoBeneHne» oOydaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMU KOMIETECHIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHAJIN3a, €CTECTBEHHOHAYUYHBIEC 1 OOIIIEMH)KEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnones3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

OIlK-1.2 Pemaer crangaptHele mnpodeccuoHanbHBIE 3alayd ¢ PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTUYECKOro aHaliu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 21,6 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJl. 4acoB;

— caMocTosiTenbHas pabora — 289,8 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
s X By KOHTPOJIS
Paznen/ tema 2 (B axaz. 4acax) = A . p Kon
> 3 © | caMOCTOATENHFHOU | yCIIeBaeMOCTH U
JIACIMTUTHHBI N £ m . | xoMIIeTeHIUH
o & padoThI MIPOMEKYTOYHOM
na6. |mnpaxr. | £ 8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp wMmarepuana B
3KCIUTyaTaluu H3JIEIHAN. N
IIpopaboTka Texyumii
OCHOBHEBIE MOHATHA. TeopeTpI/IquI(oro KOHTyH;HB_ OIIK-1.1,
Hctopus pa3BUTHS 5,2 P P o OIIK-1.2,
(JIEKILIMOHHOTO) VcTHbIH
MaTepUaIOBEICHUS Kak OIIK-1.3
Marepuana 9KCIIPECC-0IPoC
Hayku.Kimaccnduxarys
MaTepHaJoB.
2 IIpopaboTka
1.2 Krnaccupukanust JIEKIIUOHHOTO Texymmit
MaTepHajoB. OcCHOBHbBIE MarepHaia; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K 3amura OIIK-1.1,
CBs13b MEX]y CTPYKTYpPOH U /11 20 11a00PaTOPHBIM 71a00paTOPHBIX OIIK-1.2,
CBOICTBAaMH  MAaTEpHAJOB. 3aHATHUSM; pabor. OIlK-1.3
Meronpt HCCIIEI0BAHUS IIOATOTOBKA K KonTponbnas
CTPYKTYPBIL KOHTPOJIBHON paboTta
pabote
HWroro no pazgeny /11 252
2. ATOMHO-KPUCTAIUTNIECKOE
CTPOCHHE MaTEpHAIIOB
ITpopabotka
2.1 Bugsl KpHUCTaIIOB. JIEKIUOHHOTO .
K ncmnnimecxaﬂ €IeTKA Mage nana; Texymmii kourpoms | OIK-1.1,
HIO)J'II/IMO hrzm P . 12 1o, FOEQBKa,K KonTposbHas OIIK-1.2,
P ' A N paboTa OITK-1.3
AHM30TpONHSIL. KOHTPOJIbHOM
) pabote
IIpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOI[ ¥ Ma];e uana; Texymuii konrpons | OTIK-1.1,
p 12 P ’ KoHuTponbHas OIIK-1.2,
CTPOCHHUSI. MexaHu3MbI MOJITOTOBKA K
. pabota OIIK-1.3
muddy3nu KOHTPOJIBHON
pabote
Hroro mo pazaeny 24

3. Kpucrannmm3zanus paciuiaBos




IIpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoanHaMHUYECKUE MaTepuaa; Tekyluii KOHTPOJIb
CIOBHS KPHUCTALTU3AIUN. ? KonTponpuas
K/IexaHI/BM p H MOJTOTOBKA K a%OTa OIlK-1.1,
R /11 16 11a00paTOpHBIM ga wra OIlK-1.2,
p 1. 3aHATHUAM; i OIIK-1.3
IMapameTpbl Tab0paTOPHBIX
MOJITOTOBKA K
KpHUCTAITH3AIIHH. . pabot
KOHTPOJIBHOW
) pabote
IIpopaboTka
3.2 Camompou3BonbHas U JIEKIIMOHHOTO .
. Tekyuuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS MaTepuara,
KonTponpuas
KpUCTAJUIM3aLHS. MOATOTOBKA K aGora OIIK-1.1,
MomudunupoBanue. 221 8 11a00paTOpHBIM p OIlK-1.2,
3amura
HennputHas 3aHATHIM; OIIK-1.3
1a60paTOPHBIX
kpuctauuzanus. CTpoeHue MOJITOTOBKA K aGor
CIIUTKA KOHTPOJIBHON p
pabote
HWroro no pazneny 3/3U 24
4, Jlepopmauusi W  Harpes
Je()OPMUPOBAHHBIX MATCPHAJIOB
ITpopaboTka
4.1 Yupyras u JIEKIINOHHOTO .
pyT H TekyIuii KOHTPOJIb
IacTH4YecKas aeQopMarius. Marepuaia;
KonTponpuas
Mexanm3m  nedopmanuu. IMOJAOTOBKA K OIIK-1.1,
pabota
M3meneHne CTpyKTypbl U 12 11a00paToOpHBIM OIlK-1.2,
N 3amura
CBOWCTB 3aHATHAM; OIIK-1.3
1a00paTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K aGoT
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM p
) pabote
ITpopaboTka
JICKITMOHHOTO .
. Tekyuuii KOHTPOIIb
4.2 V3MeHeHne CTPYKTYPHI varepuaa, KonTponpHas
1/1. CBOICTB TIpU Harpese HOATOTOBKA It abota OIK-1.1,
ebopm OBaHgoro P 12 nabopaTopHBIM ga wra OIlK-1.2,
ACQOPMHP 3aHATHAM; » OIIK-1.3
MeTaua. 71a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHOM
pabote
HWroro no pazaeny 24
5.  Mexaanyeckue  CBOWCTBa
MaTepHaJIOB
IIpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHbIC TOHATHS U Maﬁe uana; Texymuii kourpons| - OTIK-1.1,
0i1 eIeTICHISI 12 o, FOE)‘OBKa’K Konrporbsaz OIK-1.2,
e ’ A . pabota OIlK-1.3
KOHTPOJIbHOM
pabore
IIpopaboTka
2 JICKITHOHHOTO .
. Texymuuii KOHTPOIIb
MarepHaia;
5.2 Bwuagel, MeTOmB H 3amura
060pyI0BaHNE anst [IOATOTOBKA I 11a60PaTOPHBIX OIK-1.1,
Y 12 71a00PaTOPHBIM OIIK-1.2,
UCTIBITAHUS MEXaHUYECKUX pabor
. 3aHATHUAM; OIIK-1.3
CBOMCTB. Kontponbnas
MOJITOTOBKA K
N pabota
KOHTPOJIBHOM
pabote
Wroro no pazaeny 24

6. ®a3oBBle W CTPYKTYpHBIC
HpEeBpaLCHUS B
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX




IIpopaboTka

JIEKLIIHOHHOTO .
! . Texyumii koutpons| OIIK-1.1,
6.1 OcHOBHBIE HOHATHSA 12 MaTepuana; KoHTpostbias OIK-1.2
TEOpUH CILIABOB. MOATOTOBKA K '
. abora OIIK-1.3
KOHTPOJIBHOU P
pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuii KOHTPOJIb
. Marepuana;
6.2 [uarpamMmbl JBONHBIX HOArOTOBKA K KontposnbHas OIK-1.1
CHCTEM. dopmupoBanue abora s
PMHPOB: 12 n1a00paTOpHBIM P OIlK-1.2,
CTPYKTYPBI JIBOMHBIX SAHSITISIM: 3amuTa OIK-1.3
CILIABOB. ’ 1abopaTopHBIX '
MOATOTOBKA K
. pabor
KOHTPOJIBHOH
pabote
Hroro no pasaeny 24
7. XKene30yriiepoJucThIE CIUIaBEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepHucTrka Ma];e asta: Texyumii konTpons| OIIK-1.1,
JMarpaMMBbl (azoBoro 16 P ’ KonTponrHas OIIK-1.2,
P MOJITOTOBKA K P
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOHHOM pabota OIlK-1.3
pabote
IIpopaboTka
JIEKIIMOHHOTO .
. Texymuii KOHTPOIH
7.2 dopmupoBaHue Marepuana, KonTponbhas
cf VDB craneit " MOATOTOBKA K aGoTa OIIK-1.1,
PYKTYD 16 11a00paTOPHBIM P OIlK-1.2,
YYI'YHOB B PaBHOBECHOM SAHSTHSIM: 3amuTa OTIK-1.3
COCTOSTHUH. i 1abopaToOPHBIX '
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
HWroro no pazneny 32
8. 3auer
IIpopaboTka [IpomexyTouHbIi
JIEKIIMOHHOTO KOHTpOJIb (3a4er)
Marepuana. CobeceoBanue B
8.1 Koncynbrammu 10 s -I:eﬂue CTHOﬁﬂ¢O MG C OIIK-1.1,
BOIIpOCaM  TOATOTOBKH K OHOHé;TeHLHOFO Y eToﬁ OIlK-1.2,
3a4ery A v OIlK-1.3
Marepuaa. pe3yabTaToB
IoaroroBka K KOHTPOJIBHBIX
3a4eTy MEpONPUATUI
Hroro no pazneny
9. Knaccudukaius, MapKupoBKa
u TMPUMCHCHUEC
JKEJIE30YTIIEPOJAUCTBIX CILIABOB
ITpopabotka
JIEKIUOHHOTO .
9.1 CBs13b MEXIY Maﬁe aa: Texymuit KOHTPOJIb
CTPYKTYpO M CBOMCTBaMHU HOHFO?OBKa} Kontponbhas OIK-1.1
cephIxX YYT'YHOB. abora '
Kjfaccn (ukars ry 12 n1abopaTopHBIM ga ura OIlK-1.2,
’ 3aHATHUAM; n OIIK-1.3
MapKHUPOBKa U MPHUMEHEHHE HOAFOTOBKA K nabopaTopHBIX
CEepBIX YyT'YHOB. KOHTPONHHOH pabot

pabote




IIpopaboTka

JICKIIUOHHOTO .
Tekyluii KOHTPOJIb
9.2 BnusHue yrieponma u MaTepuara,
o 5 Kontponbnas
mpuMeceil Ha  CBOWCTBa MOATOTOBKA K aGora OIIK-1.1,
craneit.  Knaccugukarus, 12 11a00paTOpHBIM ga wra OIlK-1.2,
MapKHPOBKA M MPUMEHECHHUE 3aHSITHUSIM; - OIIK-1.3
o 1a60paTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJIBHON P
pabore
HUroro no pasaeny 24
10. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
. Tekyluii KOHTPOJIb
Marepuaia, KonTponpuas
10.1 dazoBbie IMOJITOTOBKA K OIIK-1.1,
paboTa
MPEBPALICHUs] B CTalIM IIPH 8 1a60PaTOPHBIM OIIK-1.2,
3amura
Harpese. 3aHATHSIM; OIlK-1.3
1a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIUOHHOTO .
) TekyIuii KOHTPOJIb
varepuaa, Kontponbnas
10.2 dazoBbIe IMOJAOTOBKA K P OIIK-1.1,
pabota
MIpEeBpalIeHNs B CTalu IpHU 12 11a00paToOpHBIM OIlK-1.2,
3amura
OXJIAKICHUU. 3aHATHAM; OIIK-1.3
1a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHOI
pabote
HWroro no pazneny 20
11. OcCHOBBI  TEpMHUYECKOU
00paboTKn
IIpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMHYecKO  0OpaboTke. MaTrepuaa;
Knaccudpukarust BHUIIOB 4 IIOATOTOBKA K Kontponbras OIIK-1.2,
. . pabota OIIK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOM
pabote
ITpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
Marepuaa;
KonTponpHas
11.2 Knaccudukauus, 1eib [OATOTOBKA It pabota OIK-1.1,
I/Il'[ MMEHEHHE O’DKI/II‘E’). 8 nabopaTopHsim 3amura OIK-1.2,
P ’ 3aHATHAM; i OIIK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHON
pabote
IIpopaboTka
JIEKIUOHHOTO .
. Texymuuii KOHTPOIIb
Marepuana;
Kontponbhas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Bumpl pabota
SAKAKH 8 71a00PaTOPHBIM amura OIlK-1.2,
’ 3aHATHIM, i OIIK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
N pabot
KOHTPOJIBHON

pabote




IIpopaboTka

JIEKIIMOHHOTO .
11.4 TIIpespawmeHus 1npu Ma];e ana: Texymuii KOHTPOINIb
HarpeBe 3aKaJleHHOW CTaJd. P ? KonTponpuas
MOATOTOBKA K OIIK-1.1,
Otmyck CTallu. paboTa
Knaccudpukanus enp U 4 nabopatopHsiM 3amura OIK-1.2,
i, It 3aHATHUAM; H OIIK-1.3
MIPUMEHEHUE BHJIOB 71a00paTOpHBIX
MOJITOTOBKA K
OTITyCKa. . pabot
KOHTPOJIBHOW
pabote
Hroro no pazzpery 24
12. Knaccuduxanus,
MapKUpPOBKA, CBOICTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
IIpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOJIb
MaTepuara,
KontponbHas
12.1 KoncTpykimonHbIe TOAroToBka K abora OIK-1.1,
CTal,J'II/I py 8 1ab0PaTOPHBIM ZI’,)a ura OIIK-1.2,
’ 3aHATHUAM; » OIlK-1.3
1abopaToOpHBIX
MOJITOTOBKA K
. pabor
KOHTPOJIbHOM
) pabote
IIpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIH
MaTepuara,
12.2 HMHcTpyMmeHTalbHbIE KontponbHas
MOATOTOBKA K OIIK-1.1,
crami. CTanu M CIUIaBbI C pabota
0CcOObIMUA  (PU3MYECKHUMHU H 10 1abopaTopHsiM 3amura OIK-1.2,
N 3aHATHUSM; t OIIK-1.3
XHUMHUYECKIMHU CBOHCTBaMHU. 1abopaToOpHBIX
MOJITOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
HWroro no pazneny 18
13. MapxkupoBka, cBoiicTBa u
MPUMEHEHHE CILJIABOB I[BETHBIX
METAJIOB
ITpopaboTka
JleKUMoHHOro | Tekymuid KOHTPOJIb
OIlK-1.1,
13.1 MenHble  CIUIaBBI. 6 MaTepuana; 3amura OIK-1.2
AJIOMUHUH U €T0 CIUIaBHI. MMOATOTOBKA K nmabopaTopHBIX OHK-l' 3'
nabopaTopHbIM pabot '
) 3aHATHIM
IIpopaboTka
nexkuuoHHoro | Texymuii KOHTPOJIb
H yu P OITK-1.1,
13.2 CIuraBbl TUTaHa. 7 Marepuana, 3amura OIMK-1.2
IIpouue cnnaBsbl. MOATOTOBKA K 71a00paTOPHBIX OHK-l' 3‘
11a00paTOPHBIM pabor '
3aHATHIM
HWroro no pazaeny 13
14, Hewmerannuyeckue
MaTepHAaJIbI
IIpopaboTka
14.1 OcCHOBHEIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIb OIK-1.1
HEMETAITMYCCKUX Marepuana; 3aIuTa )
N 2 13,6 P - OIIK-1.2,
MatepuaioB. Wx cBoiicTBa MO/ATOTOBKA K nabopaTopHBIX OIK-1.3
Y IpUMEHEHUE. mabopaTOpPHEIM pabot '
3aHATHIM
Wroro no pazaeny 13,6

15. TIpoMeKyTOUHBI KOHTPOJb
(OK3ameH)




15.1 KoHcynpranuu 10
BOMPOCaM MOATOTOBKH K
3K3aMeHy.

IIpopaboTka
JIEKIIMOHHOTO
Marepuana.
Wzyuenne
JIOTIOJTHUTEIILHOTO
MaTepHaa.
IToxroroBka k
SK3aMEHY

[IpomexyTouHbIH
KOHTPOJIb
(Ok3ameH)

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro mo pazneny

Uroro 3a cemectp

10/41

289,8

3a4€T,IK3aMEeH

Hroro no JUCHUIIINHE

10/411

289,8

3a4€T, OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTtepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHUEM pPE3yJbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHPOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeiIbHbIC
TEXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1adopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIOoJaracT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNUTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue ms By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Hudpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. — 3arm. ¢ okpasa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHoe mocobue /
HaspeinoBa M. C., Makcuna E. JI. - 2-e u3a. — M.: U] PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyma: http://new.znanium.com/bookread?2.php?book=536942. — 3aru.
c skpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonotHuTEIBHAS TUTEPATYypA:

1. Yepemaxun, A. A. MatepuanoBeacHue [ DIeKTpOHHBIN pecypc]: yueonuk / Uepena-xux
A. A., Cmonekud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=944309. — 3ari1. ¢ 5kpaHa.

3. MarepuanoBeieHUe M TEXHOJOTHS MaTepHajoB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimea u A. A. Cmonbkuna. — M.: THOPA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3aru. ¢ skpaHa.

B) MeToqu4ecKkne yKa3aHUs:

1. Kommmera H.B., Uykun B.B., E¢umona 0.}O. M3ydeHne MakpOCTPYKTYPhI JIUTOTO
MeTaJula ¥ JSHIPUTHOW KpHCTAIH3alMd. MeToIM4ecKne yKazaHus K JJabopaTopHOU padboTe. —
MarnuToropck: M3a-Bo Marautoropck. roc. TexH. yu-ta uM. [.1. Hocoga, 2011. — 7 c.

2. Kommesa H.B., Ewmemommn A.H., Ilerpouerko E.B., Edumona I0.1O.
Kenesoyrnepoaucteie cruiaBpl. MeToaudeckue yka3aHUsi K J1aopaTOpHBIM paboTam. —
Marnutoropck: OV BITO «MI'TY», 2010. —42 c.

3. Ememtomun A.H., Koniesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OLIEHKU. MeTon4yeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropck:
Wzn-Bo Maruurtoropck. roc. TexH. yi-ta uM. I.J1. Hocoa, 2014. — 17 c.

4. Ememtommua A.H., Ilerpouenko E.B, CeiukoB A.b. VccrnenoBanue BIusHUAS XOJI0IHOM
IIaCTUYECKOW aedopmal W TOCIEAYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTh
HU3KOYTJIEpOAUCTOM cTanu. MeTtoauueckue ykazaHus K JabopaTopHOi padote. — MarHUTOropek:
W3n-Bo Maruurtoropck. roc. TexH. yu-ta uM. [.J1. Hocoa, 2015. — 8 c.

5. Ememommnn A.H., Ilerpouenko E.B., Hedpenner C.II. M3yueHne MUKpPOCTPYKTYpbI
[[BETHBIX CIUIaBOB. MeTonnyeckue yka3zaHus K J1abopaTopHoil pabore. — Maruutoropck: M3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.J1. Hocosa, 2013. — 13 c.

6. Ilerpouenxo E.B., Hedeaper C.II., MonoukoBa O.C., Ememomun A.H.
MUKpOCTPYKTYpa IMOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepHAJIOB. — METOAMYECKHE YKa3aHUs K
naboparopHoii pabote. Marnutoropck: MI'TY, 2010. -9 c.

7. Ilerpouenko E.B., Hedearer C.II., MonoukoBa O.C. CrtpykTypa U CBOWCTBa
YIJIEPOUCTOM CTallu MOCJie OTKUTa U HOpManu3aluuu. MeTouueckue yka3zaHus K 1a00paTopHOit
pabote. — Maraurtoropck: MI'TY, 2010. —12 c.

8. Ilerpouenko E.B., Monoukoa O.C., Hedenper C.II., 3akanka yriaepoaucTod u
JIETUPOBAHHOM cTanu. Meronnuyeckue ykazaHus K jaOopaTopHoil pabore. — MarHuToropck:
MI'TY, 2013.-9c.

9. ITerpouenko E.B., Monoukoa O.C. OTnyck yriiepoaucToll W JISTHPOBAHHOW CTaJIH.
Metoanyeckue ykazanus K jaboparopHoii pabote. — Maruutoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haumenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
ONEKTPOHHBIE
[I1aKaTBI TTO K-278-11 or 15.07.2011 6ecCpOUHO
JUCIIUILINHE
"Martepuanoseaeaue"



http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

FAR Manager CcBOOOTHO

OCCCPOYHO

IIporpammoe
obecrnieyeHue 11
aHaIM3a K-76-14 oT
MHUKPOCTPYKTYPBI 17.11.2014
HIOBEPXHOCTHU
TBEDJBIX TEJI

0OecCpovHO

[Iporpammuoe
o0ecIIcUCHHE TS
MIPOCKTUPOBAHUS
3aMEIIAIIINX
TEXHOJIOTHYECKHX
BO3JICUCTBUH MPHU K-243-12 oT
B3aMMO3aMeHe 18.09.2012
JICTUPYIOIIUX
2JIEMEHTOB B
Iporecce mpoKara u3
HU3KOJIETUPOBAHHBIX
cranei

OecCpovYHO

DIIEKTPOHHBIE
IIAKAaThI I1O
IUACIHATUINHE K-278-11 oT
"TexHOI0THs 15.07.2011
KOHCTPYKITHOHHBIX
MaTepHajoB"

OeccpovHO

ONEKTPOHHBIE
TTAKATBI IO KYPCY |- 997_19 oT

"TexXHOJIOTUA 11.09.2012
KOHCTPYKITMOHHBIX

marepuajon"

OeccpovHO

ONEeKTPOHHBIE K-227-12

MJIaKaThI 110 KypCy 11.09.2012
"Marepuanosesnenue”|” "

OoT

0eccpovHO

Bpaysep Yandex cBOOOTHO

OECCPOYHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue xypca

CchlIKa

SHCKTpOHHaH 6338. HepI/IO,[[I/ILIeCKI/IX
n3panuii East View Information Services,

https://dlib.eastview.com/

Hanmonanbuas
nH(pOpMaAITMOHHO-aHATUTUYECKAS
cuctema — Poccuiickuii MHASGKC HAYYHOT'O

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

[TouckoBas cucrema Axanmemus Google
(Google Scholar)

URL: https://scholar.google.ru/

Mndopmamonnas  cucrema - Eaunoe URL.: http://window.edu.ru/
OKHO _ JIOCTyNa K _ MH(OPMALMOHHBIM
Poccuiickas I'ocynapcrBennas

oubmnoreka. Karamoru

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

DNEKTPOHHBIE  pecypchl  OUOIHOTEKH
MI'TY um. I''11. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcuteTckas nHpopMaImoHHas
cucrema POCCHUSA

https://uisrussia.msu.ru



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://uisrussia.msu.ru/

MexnyHaponHas ©6a3a IOJHOTEKCTOBBIX KYpPHAJIOB

Springer Journals http://link.springer.com/

Mesxnynapontass pedeparuBHas W HOJHOTEKCTOBAs

crpaBouHas 0a3a JaHHBIX Hay4dHBIX W3aanui «Springer{https://www.nature.com/siteindex

Nature»

Apxus HAay4YHBIX  JKYpPHAaJIOB «HauunoHnanbHbII

3JIEKTPOHHO-MH(pOPMalMOHHbIH  KoHmopimym»  (HIT|https://archive.neicon.ru/xmlui/

HAUKOH)
9 MaTtepHa/ibHO-TEXHHYECKOE OfecneyeHne TUCHUTTNHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:



http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. Yuebnas aynuTopus Ui IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THITa OCHAIICHA:

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUM M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopus mpoOONOATrOTOBKU:

- OTPE3HBIMH, NUTH(OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKON MUKPOCKOIIUN:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3o0pakenuit Ha 6asze 1O «Thixomet PRO»
u «SIAMS-600»;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTalei,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIeKIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYpHI cTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
[[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTtopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMM [UIsl HCHBITAaHUs TBEPAOCTH IO MeTony PoxBenna u mo merony
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHUBEPCAILHOW UCIIBITATeIbHOM NBYXKOJ0HHOM Mammuoi AG 1C-300 kKN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOIOHHON MammuHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmUM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MuUKpoaHanu3a ¢ nporpamMmubiM obecrieuerneM INCA Energy 450 Xx-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud oOpaTHO PACCESTHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomenieHue AJ11 CAMOCTOSITETLHOM paOOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOT0 000py10BaHHUS.



IIpunoxennel
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.

6.1  AyauTopHasi CAMOCTOSITeJIbHAsI Pa60Ta CTY/ICHTOB IPEIIONATracT BBIIOIHEHHE
KOHTPOJIbHBIX PadoT.

Ilepeyens BONMPOCOB /Jisi MOATOTOBKU K KOHTPOJIbHBIM ayJAMTOPHBIM padoTraMm 1o
TeMaM U CHUILIMHBI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaioB. MeToabl HcciIe10BaAHUSA

Uto u3yvaer marepuagoBeieHue?

[IpuBeauTe npuMepsl BIUSHUS CTPYKTYphI HA CBOIICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUaJIOB.

Kakue cBolicTBa Ha3bBaroT pusnueckumu? [IpuBeaure npumMepsl CBOMCTB.

o wnNE

Kakue cBoiicTBa Ha3bIBalOT MexaHnueckuMH? Ha30BUTEe OCHOBHBIE MEXaHUYECKHE

CBOICTBA.

6. Kaxkue cBoiicTBa Ha3bIBAIOT XUMHUeCKUMA? YTO Takoe XMMHUUYECKAST aKTUBHOCTD U
XMMHYECKast CTOMKOCTE?

7. Kakwue cBOMCTBa Ha3bIBAIOT TEXHOJOTHYeCKUMH? [lepeuncianTe N3BECTHBIC BaM.

UYTto xapakTepu3yroT JIUTEHbIe cBOKcTBa? HazoBrUTE OCHOBHBIE U3 HUX.

9. Kakue cBoiicTBa XapaKTEpU3YIOT MOHATHA: 00pabaTHIBAEMOCTh AaBJICHUEM,

o

00pabaTbIBaEMOCTh PE3aHHEM, CBAPUBACMOCTh?

10. Ha3oBHTE OCHOBHBIE TPyl MATEPHAIIOB U JAWTE UM KPATKYIO XapaKTePUCTHKY

11. Ha xakwue Ki1acchl ¥ IO KaKUM MPU3HAKAM JIEJIST METAILTbI?

12. Kakne MeTaTbl Ha3bIBAIOT YEPHBIE METAILIBI?

13. Kakue meTamibsl OTHOCAT K IIBETHBIM? Ha30BUTE OCHOBHBIE IPYMIIbI IBETHBIX METAJIIOB.

14. B yeM npeumyIiecTBa YePHbIX METAIIIOB?

15. KakoBbI JOCTOMHCTBA [[BETHBIX METAJIOB?

16. KakoBbI JOCTOMHCTBA HEMETANTNYECKUX MaTepuanoB? [' e ux npumeHstor?

17. Kakue marepuaibl Ha3bpIBatoOT miuactMaccamMu? Kak onu noapasaenstorces’?

18. Yro Takoe KOMITO3UTHBIE MaTepraibl? KakoBbI HX TpenMyIecTBa’?

19. lyist yero HEOOXOAMMO UCCIIEAOBATh CTPYKTYPY MaTepruaioB?

20. Kak mosipa3ensercst CTpyKTypa B 3aBUCHUMOCTH OT pa3Mepa €€ HJIEMEHTOB?

21. Yro Ha3bIBaIOT TOHKOM cTpyKTypoii? Kak oHa uzyuaercs?

22. Yo Ha3bIBalOT MUKPOCTPYKTYpoil? Kak ona nzydaercs? [laiite XapakTepHCTUKY
MHUKPOCKOIIMYECKOMY METOY UCCIIEI0OBAaHUS METAJLIOB.

23. Yrto Ha3bIBalOT MaKpOCTpyKTypoii? Kak oHa nsyuaercs? Oxapakrepusyiite
MaKpPOCKOIUYECKUE METO bl aHAJIN3a METAJIJIOB.

24. JlaiiTe XapaKTEPUCTUKY JIEKTPOHHO-MUKPOCKOTTMYECKIM METOIaM MCCIICTOBAHMS
METAaJIJIOB.

25. JlaiiTe XapaKTepUCTUKY TUPPAKINOHHBIM METOAAM UCCIIETOBAHHS METAJLIOB.

Tema 2. ATOMHO-KPHCTAJVINYECKOE CTPOCHHE META/VIOB
1. Yem OoTIMYAIOTCS KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX Te?

2. Kakue marepuainbl Ha3bIBalOT KPUCTAITMUECKUMU?
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23.
24.
25.

Kakune maTepuanpl Ha3pIBatOT aMOpOHBIMU?

Yem 00BsCHSICTCS 3aKOHOMEPHOE YIIOPSA0YCHHOE PACIIOIOKEHUE aTOMOB B
KPUCTAJIJIMYECKON pereTke?

Kaxkue Tumsl cBsI3U CyIIECTBYIOT?

HazoBute 0CHOBHBIE CBOMCTBA METAIUIOB. UeM O0BSICHSIOTCS 0COOBIE CBOWMCTBA
METaJIJIOB?

UTo Ha3bIBAIOT KPUCTAINIMYECKOM PEIIETKOM?

Uto Ha3bIBAIOT NaJdbHUM MOPSJIKOM B MaTepuaie?

Urto Takoe sneMeHTapHas siueiika? Kakumu nmapaMmeTpaMu OHa OMUCHIBAECTCS ?

. Kakue Tumbl KpuCTaINIMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKkTepu3ynuTe ux.

. UTo Ha3bIBalOT KOOPAMHALIMOHHBIM YU CIIOM?

. ITouemy KpucCTaIIMYECKUE PELIETKH METAVIOB Ha3bIBAOT MNIOTHOYIIAKOBAHHBIMU?
. B uem cymHOCTh monmmmopdusma? Uto takoe moauMophHOe MpeBpaeHue?

. Urto takoe anuzorponus? KakoBa npuunHa aHu30TPOIHH?

. [ToueMy MOHOKpUCTAIIIBI SBJISIOTCSI AHU30TPOITHBIMU MaTepHUagamMu?

. [Touemy MONUKpPUCTATITUYECKIE MAaTEPHUAIIBI SABIISIOTCS KBA3UU30TPOITHBIMU?

. [Touemy amopHbIe Tena SBISIOTCS UICTUHHO U30TPOITHBIMU?

. Uto Ha3pIBaIOT Ae(heKTaMH KPUCTAIUIMYECKOTO CTPOCHUS?

. Kak xnaccuummpyroT HecOBepIICHCTBAa KPUCTAITNIECKOTO CTPOCHUS?

. Oxapakrepu3syite Toue4HbIE 1€()EKTHl KPUCTAIUIMUECKOTO CTPOCHHUSI.

. Kakyto posib urparot Toueunslie JeeKThl B KpUCTANIMYECKUX MaTepuanax?

. Kakue HecoBepIiieHCTBa KPUCTANIMYECKOTO CTPOCHHUS HA3hIBAIOT JIMHEHHBIMH U ITOYeMy?

Kaxkue ObIBaroT nuciokanuu?

KaxoBa ponp aucnokaruii B Kpucramiax?

Uto Ha3bIBAIOT TPaHUIIAMHU 3€pPEH, TPAHUIIAMU Cy03epeH?
Kakyro poip urparoT rpaHulibl 3¢peH B KpUcTaiax?

Tema 3. Kpucranausanus pacnjiaBos

1.

©ooNo O

OO0bsicHUTE TPUHLUITNATBHOE OTINYNE KPUBBIX OXJIaKJICHUS NP 3aTBEPI€BaHUN
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

KakoB ¢usnueckuii cMpicn TemmnepaTypsl To?

[Touemy 115t HaYaNa KPUCTATU3ALMK HEOOXOAMMO TIEPEOXIIaXkIeHNE )KUIKOTO MeTalia
HIUKE TEMIIEpaTypbl paBHOBECHS?

Kakoli mporecc Ha3pIBalOT NnepeoxiaxkaeHueM? UTo Ha3pIBalOT CTENIEHBIO
MePeoXTKICHUSA?

KakoB MexaHu3M KpUCTALIIU3ALMN?

Kak npouncxoauT pocT KpucTauioB?

Uem 3aBepuiaeTcs Npouecc Kpucraaan3anuu?

Kak BnusieT CKOpoCTh OXJIKIEHUS MIPU KPUCTAIUIA3AIMU HA CTENEHb NEPEOXTaKICHUS?
Kakumu dakTopamu orpeaensercst BO3MOKHAs CTENEeHb MePeoXIIaKICHUs )KUKOTO
MeTaslla HUKe TeMIIepaTypbl KpUCTaILTA3aIuu?

. Kak MoxHO noimyunuts amop@HbIii MeTa?
11.
12.

YTO MOXKET MOCITYKUTh 3apO/IbIIIEM ITPU HECAMONIPON3BOIBHON KPUCTAJUTU3AINH?
[Touemy mipu OYEHB MO U OYECHB OOJIBIIION CTETICHH MEPEOXJIAKICHUS KPUCTATTA3AIUS
OIaBIsIETCS?



13. Yto Ha3zwiBaroT obsnactsamu OmxHETo nopsiaka? Kakyro poik OHH UTParOT TIPH
KpUCTAJIIN3aLUH?

14. Kak npoucxoaut roMoreHHoe 3apoxieHue? YTo MOKET CIyKUThb 3apOJIbIILIEM Py
CaMOIIPOU3BOJIBHOM KpUCTaIn3auun?

15. Kaxoii 3apoapli Ha3bIBalOT KpuTHueckuM? Kak MeHsieTcs ero pasmep ¢ yBEIMUEHUEM
CTETIEHU MePEeOXIIaKICHUA?

16. Ha3oBuTe nmapamerpbl KpUCTAILIM3ALHH.

17. Kak BausieT cTeneHb NepeoxaaK JeHUs Ha YUCIIO LEHTPOB KPUCTAIUIN3ALUY U JIUHEHHYIO
CKOpPOCTb POCTa 3apObIIIEH.

18. Yem xapakrepusyercs rereporennoe 3apoxaenue? [Touemy ono sHepreTnyecku d6omee
BBIT'OJTHO, YeM T'OMOT'CHHOE?

19. Kakyro poib HTpatoT IPUMECH MTPHU KPUCTATITU3AINH?

20. Yro Ha3bIBaOT MOIUGHUIIMPOBAHUEM IIPH KPUCTATUTU3AIINH?

21. Kakue Mepbl MOKHO IIPEUIOKUTH JIJIsl TOTO, YTOOBI 00ECIIEUYUTh MOJIyYCHHE MEJIKOTO
3epHa IPU KpUCTAIIU3aun?

22. Kakoit kpucTajul Ha3bIBatoT JeHIpuTHBIM? [loueMy npu 3aTBepieBaHUM MeTallia
KpPHUCTaJJIbl PACTYT B BUJIE A€HAPUTOB?

23. Kakue kpucTauIMm4ecKue 30HbI MOTYT (DOPMHPOBATHCS B CIIUTKE?

24. Tlouemy Ha TOBEPXHOCTHU CIUTKA 00pa3yeTcsi 30Ha MEITKUX PAaBHOOCHBIX KPUCTAIIIIOB?

25. UTo Ha3bIBAIOT CTOIOYATHIMU KPUCTAIIAMHE?

26. 3aueM MPOBOJAT OIEPAIIUIO TIOJCTYKUBAHUS MPH MOJTyYSCHUH OTIHBOK?

27. Ilouemy matepuan Gpopmbl (M3T0KHUIIBI) BIUSET HA BEIUYUHY 3€pHA
3aKpHUCTAJUIN30BaBILErocs Meraya?

28. Yto Ha3bIBaloOT ycaakoi? UTo Ha3bIBalOT ycaouHoi pakoBuHoM? [louemy oHa
obpa3yerca?

Tema 4. lepopmanusi 1 HarpeB Ae()OPMUPOBAHHBIX MATEPHAJIOB

1. B uyeM paznuuue MeXAy YIpYroi U ractuueckoi negopmanueit?

2. Yrto Ha3bIBaIOT MJIOCKOCTSAMH CKOJIBbKEHUS? UTO Takoe IMIaBHbIE TNIOCKOCTH
CKOJIbXKEeHUs?
KakoB MexaHu3M miuactudeckoit nepopmanun?

B w

B dem paznuuune Mexky CKOJIbKEHUEM U IBONHUKOBAHUEM MPH MIACTUYECKOU
nedhopmarun?

KakoBa nmpuunHa MEXaHMYECKOT0 HaKJIena?

Kak mioTHOCTh IHCIIOKAWiA BIUSET HA MPOYHOCTHBIE CBOKMCTBA?

Kak n3mensieTcs ctpoeHre MeTaia npH riacTuyeckoil nedopmannn?
UYro Takoe TeKcTypa aegopmanuu?
10. Yro Ha3bIBalOT BO3BPATOM IIPU HArpeBe X0JI0AHOAe(hOPMUPOBAHHOTO MeTaIa?
11. Yro Ha3bIBaIOT MOJUTOHU3ALIMEN IPH HArpeBe X0JI0HOAE(POPMUPOBAHHOTO MeTaa?

5
6
7. Kak MeHs0TCs CBOMCTBa MeTaslla IPHU XOJIOIHOM MIacTuueckoit nedopmanun’?
8
9

12. Yro Takoe 3apobIIN PEKPUCTATITU3AIUH?

13. Uro Takoe TeMIieparypa peKpHCTaIA3ain?

14. Kakue n3MeHeHus CTPyKTYphbl, HaOI0JaeMOl B ONTHYECKUNA MUKPOCKOII, TPOUCXOIST
MPY MEPBUYHON pEeKpUCTATIIN3AIUN?

15. KakoBa Temneparypa peKpUCTAUIM3ALUN YUCTBIX METAIIOB?



16. B yem pa3uuiia Mexay MepBUYHON U BTOPUYHON PEKPUCTALTU3AINHN?

17. B uem ortinuue coOMpaTebHOM U BTOPUYHON peKpHCTAIITH3AIN?

18. Kak MeHSI0TCSI CBOMCTBA X0JI0AHO1e()OPMUPOBAHHOTO METAILIA TIPU
pekpucramum3anuu’?

19. KakoBa poiib peKpHCTaITU3AMOHHOTO OTXKHUTra?

20. B yeM paznuune MEXy XOJIO0HON M ropsiuel IIacTHIeCKOi nedopManusiMu?

Tema 5. Mexanuyeckue CBOMCTBA
1. Yro Ha3zbIBaroT Mpo4HOCTHIO? Kak onpeaesnstoTcs IPOYHOCTHBIE XapaKTEPUCTUKU
MaTepuana?
2. JlaliTe ompeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.
3. UTto Ha3BIBAIOT INIACTUYHOCTHIO? Kak onpenenstoTcs miacTH4ecKie XapaKTepUCTHKU
Marepuaa?
. JlaiiTe onpeneneHre OCHOBHBIM IJIACTUYECKUM XapaKTEpUCTUKAM.
Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTh?
Ha3oBute MeTo1bI Onpeesienns TBEPILOCTH.
Uem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?
Ha3oBute u oxapakTepusyure BUIbl H3JIOMOB.

© o Nk

Uro Takoe quHamMuueckue ucnpltanusa? Kakue xapakTepucTHKU ONPEAEISIOTCS IpU
JUHAMUYECKHUX UCIBITaHUAX?
10. 3auem POBOJAT YCTANIOCTHBIE UCTIBITAHUSA?

Tema 6. @a3oBble W CTPYKTYpHble MNpeBpalleHUuss B JIBYXKOMIIOHEHTHBIX
MeTAUINYECKHX CHCTeMAaX
1. Yro Takoe KOMMOHEHT, ¢a3a, CIIaB, CHCTEMa CIUIaBOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenure mpuMepsl €ro UCIOIb30BaAHUS.

JlaiiTe onpenenenre NOHATHIO Tuarpamma coctostHusl. Kakoe coctosiHue oHa oTpakaer?
Tunsl (a3 B METANTHYECKUX CUCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (0Tpe3koB). st uero oHO UCTIONb3yeTcs?

I

CxemaT4HO U300pa3uTh OCHOBHBIE ()a30BbIE JUArpaMMbl JBOMHBIX CUCTEM M J1aTh UX
XapaKTEPUCTUKY.

~

Jlatb xapakTepucTuky (a3 u 0e3BapraHTHBIX MPEBPAIEHUN CUCTEMBI.

o

CxeMaTu4HO U300pa3uTh KPUBYIO OXJIAXKICHUS JTI000T0 CIUIaBa CUCTEMBI.

9. CxemaTW4HO M300pa3UTh CTPYKTYPY JIIOOOT0 CIUIaBa CUCTEMBbI IPU KOMHATHON
TEMIIEPATYPE.

10. Paccuntarh OTHOCHUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIIAIONINX B CIUIABE U

CXEMaTUYHO M300pa3uTh €ro CTPYKTYpy NPU KOMHATHOM TeMIiepaType.

Tema 7. Kese3o0yriiepoaucroie ClJIaBbI
1. JlaiiTe XapakTepUCTUKY KOMIIOHEHTOB cucTeMbl Fe-C.
JlaiiTe XapakTepucTuKy eppuTa.

3. MaiiTe XapaKTepHCTUKY ayCTEHUTA.
4. Yro Takoe rpadut?
5. UYro Takoe nemMeHTUT?



~

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

Tema 8.

ok~ wN

7.
8.
9.
10.
11.
12.

Kaxkoe npeBpamenue npoucxoaut Ha muauu ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

Ha3oBute 1MHMIO, IO KOTOPOH BBIACIAECTCS EPBUYHBINA IEMEHTUT, BTOPUYHBIN
LIEMEHTUT, TPETUYHBIA IEMEHTHUT, (DEPPUT U3 ayCTECHUTA.

HazoBuTe JIMHNIO IEPUTEKTUYECKOT0, 3BTEKTUUECKOI 0, IBTEKTOUIHOTO IIPEBPALLIEHUI.
Ha3zoBute nuHuYM nosmMopHBIX IPEBpaILEHUI.

HazoBuTe KpuTHYECKHE TOUKH CTaJIH.

Kaxkoit ¢heppuT Ha3bIBAIOT MEPECHIICHHBIM U TTOUEMY?

OOBsicHUTE CTPYKTYPY TEXHUYECKOTI'O JKeNIe3a, J03BTEKTOUIHOM, IBTEKTOMIHOM,
3a3BTEKTOMHOM CTAJIN.

Onummre oOpazoBanue neaedypura. Kakoit neaeOyput Ha3bIBaIOT MPEBPAIICHHBIM?
OOBsicHUTE CTPYKTYPY O€JIOT0 TOIBTEKTUYECKOTO, IBTEKTHYECKOTO, 3a3BTEKTUYECKOTO
YYT'YHOB.

[Touemy Oenblil UyryH HEe UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

Onuinre oOpa3oBaHUe ayCTEHUTO-TPa(GUTOBON KOJOHUU B CEPHIX UyT'YHAX.

Kakue criiaBel UMEIOT CTPYKTYPY, COCTOsIIYIO U3 Gepputa u nepaura? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp BbI 3HacTe?

Kakwue crinaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 HepauTa? Pa3HOBUIHOCTH IepInTa.
B kakux criaBax B CTpYKType Ha0Jt01aeTCsl BTOPUYHbBIN [IEMEHTUT?

Kakwue criiaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 Gepputa u iementuta? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp Bbl 3HaeTe?

Kakue cTpyKTypsl Ha3bIBalOT BUAMAHIITETTOBBIMU?

Kakue criaBel UMEIOT CTPYKTYPY, COCTOSAILYIO U3 epputa u rpaduta? PasHoBuaHOCTH
TaKuX CTPYKTyp?

Kakas ¢opma rpaduta B MeHbIIEH cTEEHH 0CIa0IsIeT METAITMYECKYI0 OCHOBY UyryHa?
Kakue criiaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 MepiuTa U rpagura? PazHOBUIHOCTH
TaKUX CTPYKTYyp?

Kakoii crizaB Ha3bIBalOT CEPbIM UYT'YHOM Ha (eppUTO-TIepAUTHOM ocHOBe? Kak B HemM
MIPOUCXOJUT 3BTEKTOUAHOE peBpalieHme?

VYKakuTe CTpYKTYpHBIN IPU3HAK CTallu, O€JI0ro YyryHa, Ceporo uyyryHa.

Kaaccndukanmus, MapKkupoBKa M IPUMEHEHHE JKeJIe30yTJIePOAUCTBIX CIIJIABOB.
[To xakuM mpu3HaKaM KJIacCU(PUIMPYIOT Cepble UYT'YHBI.

MapkupoBKa U IPUMEHEHHE CEPOTro (JUTEHHOr0) UyryHa.

MapkupoBKa ¥ IPUMEHEHHE BEICOKOIIPOYHOTO UYT'yHA.

MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.

Kakoit uyryH Ha3biBaloT aHTU(GPpHUKIIMOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryn HaspiBaloT otOeneHHbIM? KakoBbl ycioBus (OpMHpPOBaHHUS €ro
CTPYKTYpHbI?

BnusiHue yriiepojia ¥ MOCTOSHHBIX IPUMECEN HA CBOMCTBA CTaJIH.

[To xakuM mpHU3HaKaM KJIacCU(PUIMPYIOT CTATH?

MapkupoBKa U IPUMEHEHUE YIIIEPOIUCTON CTaIU OOBIKHOBEHHOTO KauecTBa.
MapkupoBKa ¥ IpUMEHEHNE Ka4eCTBEHHON KOHCTPYKIIMOHHON YIIE€POIUCTON CTAIIH.
MapkupoBKa 1 TPUMEHEHUE HHCTPYMEHTAJIBHOM YTIJIEpOIUCTON CTaIH.

MapkupoBKa U IPUMEHEHHUE CTAIN ISl PACOHHOTO JTUThSL.



13. MapkupoBKa U IpUMEHEHNE aBTOMATHOMN CTaJIH.

14. Pacmmpyiite u naiite XxapakTepucTuky ciuiaBy cienyronmx mapok: Ct Okm, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CYH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP
Kak npoucxoaut npeBpalieHust NepinTa B ayCTEHUT?

UYro takoe (ha3oBas mepexpucTaIIM3aLus?
Urto Takoe HacneACTBEHHOE 3epHO? [lelicTBUTENIbHOE 3€pHO?
Kak Bnusier pocT 3epHa Ha CBOMCTBA cTanu?

ok ownE

Yto coboit IpEACTABIACT AUarpaMmma U30TCPMHUUCCKOIO paciaga IepCoxaaKaACHHOIro
aYCTeHI/ITa? KaKyIO 3aBHCHMOCTH OHA IOKa3hIBacT?

o

Kakoii aycTeHUT Ha3bIBAIOT MEePEOXITKICHHBIM?

7. Kak MeHsieTcsl yCTOWYUBOCTD MEPEOXITAKICHHOTO ayCTEHUTA MPU TOHMKEHUH
TEMIIEpaTyphl peBpalleHus?

8. Ot uero 3aBUCHT XapaKkTep CTPYKTYPHI IPU U30TEPMUUECKOM TPEBPALICHUN
MEPEOXJTAXKICHHOTO ayCTeHUTA?

9. HazoBute TemneparypHbIe 00JIACTH MPEBPAIICHUS TEPEOXIIAKICHHOTO ayCTEHUTA.

10. IIpu xakoMm npeBpalieHuu ecth u quddysus xenesa, u auPdysus yraepoaa?

11. TIpu xakoM IpeBpaIleHU! MoAaBleHa ToIbKO nuddy3us xeneza?

12. TIpu xakom npeBpalieHuu nojaasieHa nuddysus xenesza u yriaepoaa? Kakoe
MpeBpalieHui spiusgercs 6e3auddy3noOHHbIM?

13. KakoB MeXaHU3M MEPIUTHOTO MPEBPALICHUS?

14. Yo npencraBnsier co00i mpoayKThl 1} y3nOHHOTO PEBPAILICHUS AYCTEHUTA B
yraepoaucToil cranu? YTo Takoe MEXIUIACTUHOYHOE pacCTOssHHE?

15. Yro o6miero UMEIOT CTPYKTYPBI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET IPYT OT
apyra?

16. KakoB MexaHH3M U 0COOEHHOCTH MapTEHCUTHOTO MpeBpaIleHus?

17. Yo npencrasiusier codoi mpoaykTsl 06e3/1u¢y3HOHHOTO IPEBPAICHHs ayCTEHUTA B
YIJIIEPOAUCTOM cTamu?

18. Yro nmpencrapisier co00i MapTEHCUT B YIIIEPOAUCTON CTaIN?

19. Yrto Ha3bIBAIOT KPUTHYECKON CKOPOCTHIO 3aKAJIKH?

20. Kak conmeprkaHue yriiepo/ia BIUsET Ha CBOMCTBA CTaJIM MMPH 3aKATKe HA MAPTESHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe 3 mpeBpamieHnii Ha3pIBAIOT MPOMEKYTOUHBIM?

23. KakoB MexaHu3M OEHHUTHOTO TIPEeBpaIeHUs ?

24. Kakue CTpyKTypbl 00pa3yoTcs pu OeHHUTHOM IpeBpaliieHun? YeM oHU pa3inuyaroTcs?
KaxkoBb! ux cBoiictBa?

25. Kak nerupyrolye 3JeMEeHThI BIUSIOT HAa YCTOHYUBOCTD MEPEOXIAXKACHHOTO ayCTeHUTA?

26. Yto co00if MpeaCcTaBISIOT TEPMOKHHETHUECKUE THATPAMMBI.

27. Kak MO’XHO HCIIOTTB30BATh AMAarpaMMBbl pactiajia MepeoxIakIeHHOTO aycTeHuTa?

Tema 10. OcHOBBI TepMHYECKOi1 00padOTKH
1. JlaTh XapaKTepUCTUKY KPUTHUECKUX TOUYEK CTAJIH.
2. Jlatb ompeJesieHUe MOHATUS TepMHUUEcKas 00paboTka. YKa3arh ee poJb.



10.

11.

12.

Pacckazatp 0 kimaccudukanuu v BuIax TepMudeckoit oopadotku. [IpuBectu oo61Iyto
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIIECCOB TEPMUUIECKON 00pabOTKHU CTaH.
OOBACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasnensercs Ha orxur I u Il pona.

Hatp knaccudukanuio BuIoB oTxura I poga. O0bSACHUTD 11€1b, HA3HAUYCHHE U PEKUMBI
Ka)KJ0ro BUJA.

Hatp knaccugukanuio BuoB oTxura Il poga. OObsACHUTH 11eb, HA3HAYEHUE U PEKUMBI
Ka)KI0ro BUJA.

Jlatb onpenenenue TepMUIecKoil 00pabOTKH, HazbIiBaeMo 3akanka. OObSICHUT BBIOOD
TEMIIEPATyPhI HarpeBa M0/ 3aKaJIKy Ul Pa3HbIX I'PYII CTAICH.

OOBsACHUTD, KaK BEIOMPACTCS OXJIAKIAIONIAS cpeia IPU OCYIIECTBICHUN 3aKaJIKH.

Jlatb onpeneneHre KpUTHIECKONH CKOPOCTH 3aKajKH, 3aKaJMBAEMOCTH U
IIPOKAJIMBAEMOCTH.

IIpuBecTr XapakTEpUCTUKY BBICOKOTEMIIEPATYPHOU U HU3KOTEMIIEPATypHOI
TEPMOMEXaHUYECKON 00pabOTKH. YKa3aTh NPEeUMyILECTBAa U HEJOCTATKU Ka)KJ0r0 BUIA U
00J1aCTH IPUMEHEHMUSL.

JlaTh o0111y10 XapaKTEPUCTUKY ITPOLECCOB XUMUKO-TEPMUYECKON 00paboTKu:
LIEMEHTALUH, a30TUPOBAaHUS U HUTPOLIEMEHTALUH.

OOBACHUTD HA3HAUYEHUS U CYITHOCTb JU(P(HY3MOHHOIO HACHIILICHHSL.

Tema 11. Knaccupukaumsi, MApKNPOBKA, CBOIICTBA U MPUMEHEHHE JIETHPOBAHHBIX CTaJIel

1. latb onpeneneHue MOHATUAM JIETHPOBAaHHAs! CTaJlb, JIGTUPYIOLIMHA 3JIEMEHT.

2. Knaccugukanus 1erupoBaHHbIX cTajlel 0 XUMUYECKOMY COCTaBY, I10
Ha3HAYEHUIO, IO KAYECTBY.

3. Kak pacnipenensiroTcs JTeTHpYyIOIIUe SJIE€MEHTHI B CTAJSIX?

Kak nerupyromiye 351eMeHThI BIUSAIOT Ha TOTUMOpGU3M xkKenes3a?

B

5. Kak nerupyromine 371eMeHThI BIUSIOT Ha YCTOWYUBOCTh NIEPEOXITKIEHHOTO
ayCTEHUTA.

6. Kimaccudukarys nerupoBaHHbIX CTaleH M0 CTPYKTYpe B PABHOBECHOM COCTOSTHUU
(OTOXOKEHHOM COCTOSTHUH ).

7. Knaccudukarus 1erupoBaHHbBIX CTaJeH MO CTPYKTYpe B HEPABHOBECHOM
COCTOSTHUU (HOPMAaJTU30BaHHOM COCTOSTHUM).

8. Kaxk B MapKupOBKe JISTHPOBAHHBIX CTAJICH YKA3bIBACTCS: COJCPIKAHUE YTIIePO/Ia,
BU/I JIETUPYIOIIETO 3JIEMEHTA U €0 COJIepPKaHKe, KaueCTBO. Y METh pacudpoBath
MapKy CTaJIM, YKa3aB: COAEp>KaHUE YTIIEpOia; BU JIETUPYIOIIETO JIEMEHTA U €r0
coJiepaHue; Kiiaccu(PuKaIuio Mo KaueCcTBY; Ha3HAYCHHE, 00JIaCTh MPUMEHEHHSI,
MpUMEPHBIE CBOMCTBA.

9. B ueM 0COOEHHOCTH MHKPOJIETUPOBAHUS CTAIIH.

10. [IpuHIMMBI JIETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHOBHBIE TPYMITBI KOHCTPYKITMOHHBIX CTaJICH.

12. Ponb yraepopaa, MPUHIIMITE JISTHPOBAHUS M MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakue MammmHOCTPOUTEIBHBIC CTAIA HA3BIBAIOT YIyUIIAeMBIMHU B ITIOYEMY?
3aKOHOMEPHOCTH HX JIETUPOBAHUS U TepMuueckoit o0padoTku. [IpuBenure
MpUMEPHI MAPOK CTAJIH.

14. Cranu A LeMEHTAlMK, HUTPOIIEMEHTAIlMU U a30TUPOBAHUS.



15.

16.

17.
18.
19.
20.
21.
22.

KakoBa pomnb yriepoza 1 Jerupyomux 3JI1eMEHTOB B IIAPUKOMOAIIUITHUKOBBIX
ctansax? OcoOeHHOCTH TPeOOBAHMI K ITHM CTaJIsIM M UX TepMUUecKas 00paboTKa.
IIpuBectu mpuMepsl MapoK CTajICH.

KakoBa poinb yrieposa u Jerupyromux 3J€MEHTOB B PECCOPHO-TIPYKUHHBIX
ctansax? OcoOeHHOCTH TPEOOBAHUI K 3TUM CTAJISIM U X TepMUYEeCcKasi 00padoTKa.
[IpuBecTu npuMepbl MapoK CTaJICH.

OOBSICHUTD OCHOBHBIE IPUHIIUIIBI CO3/1aHUS BHICOKOIIPOYHBIX CTajei

Cranu ¥ cIuiaBsl Ui PEXYIIUX HHCTPYMEHTOB.

BbricTpopexyiue cranu.

[IITamrioBBIE CTAJIH.

Bankosslie cranu.

Cranu anst MEpUTETBLHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOMCTBA M IPUMEHEHHUE CIJIABOB IBETHBIX METAJLJIOB.
Hemeraummueckne MmaTepuaJibl

1.
2.

S

6.2

OcHoBHbIE CIUIaBbl HA OCHOBE Me1 (OpOH3BI U JIATYHU ), X MAPKUPOBKA U IPUMEHEHHUE.

OCHOBHBIE CIIJIaBBl HA OCHOBE aTIOMUHHSA (1e(hOpMUpyEeMBIE, TEPMUIECKU

HEYIPOUYHSEMbIE U YIIPOUHSAEMBIE), UX MAaPKUPOBKA U IPUMEHEHHE.

CpoiicTBa 1 IMPUMCHCHUC CIIIAaBOB HA OCHOBC THUTAHaA.
Kakue cnnaBel HazpIBaroT 0a00uTaMu? KakoBbl IMPHUHLOUIIBI UX CO3JaHHA. HpI/IBCI[I/ITe

IpUMEPLI TAKUX CILJIAaBOB.

Kaxue marepuaiibl Ha3pIBalOT OPOLIKOBBIE MaTeprainbl? Kak ux noayyaror ?
Krnaccudukanus, cBoiicTBa 1 IpUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHaIoB.
Krnaccugukanus, cBoiicTBa 1 IPUMEHEHNE OCHOBHBIX TPYIIIT HEMETAJUTMUECKUX

MaTepHalIoB.

BHeaynuTopHasi camocTosiTeIbHAasA padoTa 00y4aroIKXCsl OCYILIECTBIISIETCS B BUJIE
M3YYEHHUS JTUTEPATyphl [0 COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKOM MaTrepuaia o TeMaM

JUCHUITIINHBI



IIpunioxenne 2

7 OueHoYHbIE CpeCTBA JIJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyempble pe3yabTaThl 00y4eHHs H OLIEHOYHbIE CPeICTBA /IS POBeAeHHs

HpOMe)RyTO‘lHOﬁ aTrecramum:

CTpyKTypHBIi [Inanupyemble

JJIEMEHT pe3ysibTaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

OIIK-1 Crnocoben pemars 3amadyd  Npo(ECCHOHATBLHON NEATEIbHOCTH, TPUMEHSS METOJIbI
MOJICTTMPOBAHUS, MATEMAaTUIECKOTO aHaIN3a. ECTeCTBeHHOHAYYHBIE M OOIEHHKCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIC
3aKOHBI M TPHUHIIMIIBI
npu perieHun
MPAKTUYECKHX 3a71a4

IIpumepHBIli NepeYyeHb TeOPEeTHYECKHX BOIPOCOB JIJIsl
MOATOTOBKHM K 3a4eTy:

1. CtpykTypa W cCBoOiicTBa MatepuasioB. AmopdHOEe u
KPUCTAJUINYECKOE COCTOSIHUE MaTepHara.

2. MeTo1p1 U3y4eHUS CTPYKTYPBI MAaTEpUAIOB.

3. Kpucrannuueckast pemerka. OCHOBHBIE THIIBI PEIIETOK
METaJJIOB.

4. [Momumopdusm. [TomumopdHbIe mpeBpareHus.

5. JedexThl KpUCTaIINYeCKOT0 CTPOCHUS.

6. AHUn30TpOnUS.

7. DHepreTuvecKkre YCJIOBHS KpHcTauih3auuu. BiusHue
CKOPOCTH OXJIAXKJICHHUS Ha KPUCTAJUIA3ALIHIO.

8. Mexanusm KpUCTAITU3AIUH. [Tapametpsl
KpPUCTAJUIN3AIUH.

9. I'omoreHnHoe (caMOIPOU3BOJILHOE) 00Opa30BaHUE LIEHTPOB

KpucTtaum3auny. Kpurnueckuii 3apo/iblIi.

10. TereporenHoe (HecamMONpOW3BOJIBHOE) OOpa3oBaHUE
[EHTPOB KpUCTAITM3AIK. MoauduirpoBaHue.

11. JlenapuTHas KpUCTAJUTH3AIIHS.

12.  Kpucrammndeckne 30HBI CIUTKA. Y CajKa.

13. Buns! mukBamm.

14. Buast  npedopmanmu.  MexaHuU3M  IJIACTUYECKOU
nedopmanuu.

15. Hakmen mnpum mnactudeckoil nedopmaruu.  Porb
JMCIIOKALUHI B YIIPOYHEHHH.

16. Paspymenue MeTaios.

17.  Mexanuueckue cBoiicTBa MeTamaoB. KoHCTpyKTHBHas
MPOYHOCTb.

18. MexaHnueckue XapakTEpUCTHKH, OIpeaesieMble IpH
WCTIBITAHUN Ha PAaCTSHKCHUE.

19. TBepaocTh 1 cIOCOOBI €€ ONpPeIeTeHHS.

20. MexaHn4eckne XapaKTEPHCTHUKH, OIpPEIeIsieMble TpU
JMHAMUYECKUX HCTIBITAHUAX (yIapHas BA3KOCTh, TeMIIEparypa
XJTQTHOJIOMKOCTH).

21.  OcHOBHBbIE NMOHATHS TEOPUH CIJIABOB: KOMIIOHEHT, CILJIaB,
cuctema, ¢asza. [IpaBuno ¢a3 (mpasuno ['n66ca).

22.  Tunsl TBepAbIX (pa3 B METAUNIMYECKUX CUCTEMAX.

23. TlpaBwio peryara (mpaBUIO OTPE3KOB).

24. OcHOBHbIE THUIIBI JBOWHBIX auarpamm. PopMmHpoBaHUE
CTPYKTYPHI IBOMHBIX CILIABOB.

25. DBTeKTHYECKOE  TpeBpalleHHUE. [leputexTnueckoe
IpeBpalleHre. DBTEKTOUHOE NPEBpalllCHuE.

26. XapakTepHCTHKa M BUJ MOJHOH (ha3oBoi nuarpamMmel Fe
-C.




27. XapakTepHucTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.
28. IlpeBpamenuss u (HOpMUPOBAHHE CTPYKTYpPBHl B CTaJSIX
(OenmpIX YyryHaX, CepbIX YyTyHaX) B PABHOBECHOM COCTOSIHUU

IIpumepHBbIii IEpeYeHb TEOPETHYECKUX BONIPOCOB K

IK3aMeHy:

1. CBsA3b MEXKIYy CTPYKTYpOH M CBOMCTBAMHU CEPBIX
YyT'YHOB.

2. Krnaccudukanus, MapkupoBKa U IPUMEHEHHE CepPhIX

YYI'yHOB (JINTEHHBIH, BHICOKOTIPOYHBIN, KOBKHH, OTOEJICHHBIMH,
aHTU()PUKITMOHHBIN ).

3. BimsiHue yriepona M MOCTOSHHBIX IIPUMECEW Ha
CBOMCTBA CTaJH.

4. Knaccupukanusi, MapkupoBKa U  IPUMEHEHHE
YIJIIEPOAUCTBIX cTajiel (0OBIKHOBEHHOTO Ka4yecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOW, MHCTPYMEHTAJIBLHOM ).

S. [IpeBpaienus npu HarpeBe CTalu.

6. Pocr 3epHa aycTenuTa npu Harpese.

1. H3oTepmuueckuii  pacnajg MEPEOXIIAKAECHHOTO
ayCTEHUTA. N3orepmuueckue JyarpamMmmbl pacmaja
IIEPEOXJIAXKACHHOTO AyCTEHUTA.

8. [IpeBpamenuss 0pu  HENPEPHIBHOM  OXJIAXKICHHUU
CTaJIH. TepMokuHeTHYECKHE JUarpaMMbl pacraga
IIEPEOXJIAXKACHHOTO ayCTEHUTA.

9. Binsinue nerupyrommx 3JI€MEHTOB Ha yCTOMYMBOCTh
U KMHETUKY pacrapa IepeoxJIaXJIeHHOTIO ayCTEHUTA.

10. [IpeBpamenuss mnpu HarpeBe (IpU  OTIYCKe)
3aKaJICHHOM CTaJIU.

11. Knaccudpukanus, MapkupoBka U NPUMEHEHHE
KOHCTPYKLIMOHHBIX JISTUPOBAaHHBIX CTaje (CTpOUTEIbHas,
MaIIMHOCTPOUTEIIbHAS JUTS XOJIOHOU LITaMIIOBKH,
yllydliaemasi, pecCCOpHO-TIPYKUHHAs, IIapUKONOIINITHUKOBAs,
ctanu s 3akanku TBY, cranu mist XTO).

12. OcHOBHBIE TTOHSTHSI U KJTacCU(UKAIHS TEPMUIECKON
00paboTKH.

13. OTxur cranu.

14. 3akaJika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XUMHUKO-TepMuYeckas 00padoTka.

17. Tepmo-mexannueckas 0OpaboTKa CTalu.

18. CrmutaBbl Ha OCHOBE MeH (OpPOH3BI, JTaTYHH).

19. CmiaBbl Ha OCHOBE AJTFOMUHUS.

20. CrmutaBel Ha OCHOBE TUTaHa. baOOUTEHI.

21. [TopoikoBsie, KOMIIO3UIIUOHHBIE, amop¢HBbIe
MaTepHAIBL.

22. CoiicTBa ¥ TNPUMEHEHHE OCHOBHBIX  TPYIIII

HEMCTAJUIMYCCKUX MaTCPHAIOB.

OIIK-1.2

Pemraer crangapTHble
npodeccuoHanbHbIe
3aJjauu C
IIPUMEHEHUEM
00IIENHKEHEPHBIX
3HAHUU

IIpuMepHble NpaKTHYECKHe 3aJaHU 1JIs1 3aUeTa

1. KakoBbl pa3Mepsl CTPYKTYPHBIX JJIEMEHTOB, KOTOpHIC
MOKHO YBHJETh (pa3pelinTh) C TOMOILIbI0 ONTHYECKOTO
(cBeToBoro) Mukpockoma? Kak BeIOpaTh MoOI€3HOE YBETUICHUE
Mukpockona? KakoBa oCHOBHasi 0COOEHHOCTb NMPHUTOTOBJICHUS
00BEKTa JJI1 MUKPOCKOIIMYECKOT0 UCCIIEJOBaHUS?




2. OOBICHUTD, 3a4eM HEOOX0MMO HUCCJIEN0BATH
MakpocTpykTypy? Kakumu MeTosaMu 3T0 MOXHO caenats? Yto
MOJKET CIIY)KHTh 00bEKTOM MaKpoaHanuza?

3.  Kakum METOZIOM MOKHO YCTaHOBUTh THUII
KPUCTAIJIMYECKON pEelIeTKH MeTayia u ee mapamerpsl? Kakue
TUIIBl pENIETOK BcTpeudarorca y wmetawioB? [louemy oHu
Ha3bIBAIOTCSA TJIOTHOYNAKOBAaHHBIMU?

4. llpuBenute mnpuMep BIUSHUSA TUNA CBA3M  (TUHA
KPUCTAIJTMYECKON PELIEeTKN) Ha CBOMCTBA MaTepHaa.

5. Ilouemy cBoOicTBa  KpUCTAJLIMYECKOTO  MaTepuana,
W3MEpEHHbIE B Pa3HBIX HAIMpPaBJICHUSIX, MOTYT oTiau4arbca’? B
KaKUX MaTepHaliax 3To SABJICHUE HE HAOII0JaeTCsl U mouemy?

6. Ilouemy mpW XOJOJHOW IUIACTUYECKON aedopMaluu
(IITaMIOBKE WJIM BBHITSDKKE) MOTYT 00pa3oBaThCsi (PECTOHBI 1O
KpOMKe (Kparo) u3aeusi?

7.  OOBSACHUTb, YEM paA3IMYAIOTCS O-KEJIE30, Y-KEIe30 U
d-xene3o?

8. Tlouemy mnpu XONOAHOM TMIACTHYECKON nedopmanuu
BO3pacTalOT MPOYHOCTHbIE XapakTepuctuku? Kak 3710 siBiIeHHE
HasbIBaeTcsa? B Kakux ciydasx 3TO SIBJICHHE HEXellaTelIbHO?

9.  Yro 03Ha4aOT TEPMHHBI Je(HOPMAIIIOHHOE YIPOYHEHHE,
3epHOTPAHUYHOE YIPOYHEHHE, AMCIEPCHOHHOE YIPOYHEHHE,
TBEPAOPACTBOPHOE yIIPOUYHEHHUE?

10. Tlosicauth TpaduuecKkn (GUIUIECKUH CMBICT TTOHSTHS
«paBHOBECHAsl TemIepaTypa KpUCTATU3aluW (TUIaBICHUS ).
Kakoe ycnoBue HEOOXOAMMO BBITIOJHUTH, YTOOBI HaYaJCs
nporecc KpucTauiuzanuu?

11. OObscCHUTH, B YE€M OTIUYHE KPUBBIX OXJIAXKICHUS
KPUCTAITUYECKUX M aMOp(HBIX Ten? MOXHO 1 TMONY4HUTh
amMop(HBIN MeTa (METaJUIMYECKOe CTEKII0)?

12. Tlouemy 3epHa 3aKpUCTAIUIN30BABILErOCs
METAIJIMYECKOIO0  MaTepuana He HMMEIT T'€OMEeTpPUYECKU
MPaBMIbHON pOpMBI?

13. Kakywo mnemnp mpecienyiOT TNpH BBEISHHH B pPAaCIUIaB
(xkupxkuii  meramn) moaudukatopo? IlpuBect mnpuMeps
NecTBUS MOIU(PUKATOPOB.

14. OOBIACHUTS, B KaKoi OTJIUBKE 3€pHO
3aKpHUCTaUIM30BaBLIerocss MeTaiia Oyzaer Oousblue: 1pu
pa3iMBKe KHMJIKOTO MeTajula B TMecuaHylo ¢GopMy HWIH B
METALTAYECKYIO?

15. OOBsACHUTB, K 4YEeMy MOXET IPHUBECTU IIeperpes
pacruiaBa mpeJ pa3iuBKoi ero B GopMbl (U3J10KHUIIBI)?

16. OOBsACHUTD, 3aueM IIPOBOJSAT oIeparuo
MOACTYKMBAHWS TpH  ModydyeHuH oOmIMBOK? Kak ee
OCYIIECTBUTh

17. OObsicHUTH, TpH Kakoil jgepopmalii  MOXKHO

HeoOpaTHMO U3MEHUTH POPMY, pa3Mephl U CBOMCTBA MaTepuaia
— YIPYTrOW WM TUIACTHYECKON?

18. OOBSICHUTH TIOHATHE TEOpPETUYECKas MPOYHOCTh
kpuctayuia. Kak oHa W3MeEHSETCS MPU W3MEHEHWU TUIOTHOCTH
IUCIIOKALUNA?

19. OOBACHUTH, YTO MPOUCXOIUT TIPHU (HOPMHUPOBAHUH
TEKCTYpHI B 1) OPMHUPOBAHHOM MaTepuaie?




20. 3aueM TpeOyeTcsi BOCCTaHABIMBATH ILIACTUYHOCTH
X0JI0/THO1e(hOPMHUPOBAHHOTO JucTa (xamuOpoBaHHOM
3arOTOBKH, BOJIOUYEHOH mpoBosioku)? Kakoi 00paboOTKO 3TO
MO>KHO cJienaThb?

21. OOBACHUTD, KaKoe CBOMCTBO Marepuaia
XapakTepu3yeT TBepAoCTb. Ha ueM OCHOBBIBAIOTCS METOJIbI
u3Mepenus Teepaoctu? B uem ux ornuuune?

22. Kak npoBojsT ucnblTaHHE HAa yJApHYIO BS3KOCTbH?
Kakosa ero nenn?

23. C xaKoil 1enbio MPOBOJAT YCTAIOCTHBIC HCIIBITAHUS?
24. Ha npumepe 1ByXKOMITOHEHTHOW CHCTEMBI IT0Ka3aTh,

KaKyl0 MH(OPMAIIO MOYKHO TOJIYYUTh, MOJIB3YSACH MPABUIOM
phidara (IpaBUIIOM OTPE3KOB).

25. CxematnyHO M300pa3uTh JAuarpaMMmy JIBOMHOM
CHUCTEMBl C OTCYTCTBHEM pacTBOPUMOCTH (C  IOJHOHU
pacTBOPUMOCTBIO, C  OrPAaHUYEHHOM  pacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJOM COCTOSHHM, J1aTh XapaKTEPUCTHKY
TOYEK, JIMHUHU AuarpamMmbl, (a3 u 6e3BapuaHTHBIX IPEBPALICHHN
CUCTEMBI.

26. PaccuuTats OTHOCHUTEIJIbHOE KOJINYECTBO
CTPYKTYPHBIX  COCTaBJISIOIIMX CIUIaBA TPH  KOMHATHOMN
TeMIeparype M CXEeMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa
JIBOMHON CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C TOJHOM
pacTBOPUMOCTBIO, C  OTPAaHUYEHHOW  PACTBOPUMOCTHIO)
KOMITOHEHTOB B TBEP/IOM COCTOSIHUH.

27. Onummre oOpa3oBanue neaeOyputa. B kakux
CIUIaBax OH 0Opa3yeTcs, KaKOBbl YCJIOBHs €ro odpazoBaHus?
Kakoit neneOypur Ha3bIBalOT INpeBpaiieHHbIM? CXxeMaTHYHO
n300pa3uTh  CTPYKTYypy JieaeOyputa TpU  KOMHATHOU
TeMIeparype.

28. Onumure obpa3zoBanue nepiuta. KakoBsl ycrnoBus
00pa30BaHMs U XapaKTEPUCTHKH ITOH CTPYKTYpbI? CXeMaTu4HO
M300pa3uTh CTPYKTYpY HEpIUTa MPU KOMHATHON TEMIIEpaType.
KakoBbI pa3HOBUIHOCTH ATOH CTPYKTYpHI?

29. N300pa3uth quarpaMMmy COCTOSIHUS JKeJe30 — Kapoua
xKenesa, Yyka3aTh (a3bl BO Bcex OOJIACTSX JUarpaMMbl,
paccMOTpeTh TpeBpalieHus B cruiaBe, coaepxamiem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3bIBaeTCs?
Paccuntath  OTHOCHUTENBHOE  KOJUYECTBO  CTPYKTYPHBIX
COCTABJISIIOLIMX B 3TOM CIUIaBE M CXEMAaTUYHO M300pa3UTh €ro
CTPYKTYpY IIpH KOMHATHOM TeMIIeparype.

30. OOBscHUTB, uYeM JuarpaMma xene3o — rpadur
OTJIMYAETCS OT JuarpaMMmbl Xkeine3o — IeMeHTUT. M300pa3uth
CXEMaTHUYHO  CTPYKTYpBbl  CEephlIX UYT'YHOB C  pa3HOH
METAIJINYeCKOH OCHOBOM ((eppuTHON, (HeppUTHO-TIEPIUTHOM,
NEPIUTHOM) M ¢ pa3HOM (GOopMOH TrpadUTOBBIX BKIIOUEHHUN
(mmactuHYaToi, mapoBuAgHON). OOBACHUTH, KaK MPOUCXOAUT
nporecc rpadpuTH3aLMUd U (GOPMUPOBAHUS CTPYKTYPHI B ITHX
CILIaBax.

IIpuMepHbIe NpaKTHYECKHE 3aaHNs [JIsl IK3aMeHa:
1. N300pa3uth MOMHYIO JUarpaMmy COCTOSIHHSI KeJle30
— yraepoj, ykazaTh ¢asbl BO BCEX OO0JACTSIX JTUarpaMMbl,




paccMOTpeTh TMPEBpaIleHHUs B CIUIABE CHCTEMBI JKENe30 —
kapoun xenesa, conepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7 % C. Kak Takoit cmnaB Ha3biBaerca? Paccuurarh
OTHOCUTEIIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBIISIIOIINX B
3TOM CIUIaBE M CXEMaTU4YHO H300pa3uTh €ro CTPYKTYpy Mpu
KOMHATHOW TeMIepaType.

2. N3006pa3uth moaHy0 quarpaMmy COCTOSIHHSI KeJle30
— yriuepojia, ykas3aTth (ha3bl BO BCEX O0JAcTSX Juarpammbl,
paccMOTpeTh NpPEBpalleHUs B CIUIABE CHCTEMBI JKENIe30 —
rpadur, comepxkamem 2,5 % C, ¢ pa3HO MeTaNTUYECKOU
OCHOBOM ((peppuTHOH, PeppPUTHO-TICPIUTHOM, TIEPIUTHON) U C
pasHoii Qopmoii TpadUTOBBIX BKIIOYCHHN (TIACTUHYATOM,
mapoBuaHoi). Kak Takoil cruiaB HaszwpiBaeTcsi? CXeMaTHYHO
n300pa3uTh €ro CTPYKTYpy MpH KOMHATHOM TemIieparype.

3. PacimmmdpoBate Mapku cTanu, yka3aB CoOJIep)KaHUE
yriaepoaa, BUJ M COAEpXKaHUE JIETUPYIOIIUX 3JIEMEHTOB,
KauecTBO, HA3HAYCHHE U IPUMEPHBIEC CBOICTBA.

4. Pacumgposars MapKy ceporo (JiuTeliHorO,
BBICOKOIIPOYHOT'0, KOBKOT'0) YYI'yHa, yKa3aB €ro CTPYKTypy U
yCIOBUS TIOTYyYCHUS

o. Ha3zoBuTe KpuTHUYECKHE TOUYKU CTAIM M UX 0003HAUYCHUE.
Kak onu onpenenstorca? Yka3aTh UX MMOJOKEHHUE HAa AMArPaMMe
Fe-C.

6. Kakoii ayCTEHUT u nouemy HA3bIBAIOT
nepeoxyiaxaeHHbpM?  Kak  ompeaenuTs  cTeneHb  €ro
MepeoXJIaXKACHUS?

1. [ToueMy B 3akajle€HHOW CTaJIM BCErJa MPUCYTCTBYET
OCTATOYHBIN ayCTEHUT?

8. Kaxk M0HO UCTIONB30BaTh HA MPAKTHKE H30TEPMHUECKHIE
JUarpamMmbl pacraja nepeoxaakIeHHOTo ayCcTeHuTa?

9. Kak wu3MeHsaTCs CBOWCTBAa CTalM NPU YBEIUYECHUHU
CKOPOCTH OXJIQKJIEHUSI B MEpIuTHOM uHTepBajie? OObSICHUTD,
nouemy?

10. BreiOpate  Hambornee  OUCHEPCHYIO  CTPYKTYPHYIO
COCTaBISIIONIYI0, (opMHUpYyIOLIylocs Tnpu  IudPy3HOHHOM
pacnaje nepeoxIakJIeHHOIO ayCTeHUTA.

11. Uro oOmiero v B 4yeM OTJIMYUS B CTPYKTypax MEpJIHT,
copOuT 1 TpooCTUT?
12. OOBSACHUTH, TMOYEMY MApPTEHCUT MMEET BBICOKYIO

TBEPAOCTb. 3a4e€M CTajb CO CTPYKTYpOH MapTEHCHUTa HaI0
MIOABEPTaTh OTIYCKY?

13. OOBSICHUTD, B KaKOH cTalid OyJIeT BhIIIEe TBEPAOCTh MPU
3akaznke: B cranu 45 nnu 30XI'C?
14. OObsicHuTh, y Kakol cranu  Oyaer  Oomblie

MIPOKAJIMBAEMOCTh — YTJIEPOJNCTON WM JIETUPOBAHHOMN? 3auem
He0o0X0IMMO 3HATh MPOKATTUBAEMOCTDb CTaIN?

15. Kak BBIOpaTh CKOPOCTh OXJIAKICHUS TIPH 3aKAJIKe s
MOJYYEHUsI MApPTEHCUTHOM CTPYKTYpPhl IO BCEMY CEUYEHUIO
n3nenus’?

16. Jns  xakoM  cramm  —  JODBTCTOMAHOM WU
3a9BTEKTOMJTHON — HY)KHO MPUMEHSTHh HEMOJHYH 3aKaiky?
[Tosicauts, ncnone3ys auarpammy Fe-C.

17. CpaBHHTE CBOWCTBA CTajdu C OCHHUTHON CTPYKTYPOU H




MapTEHCUTHON CTPYKTYypOH, ¢ OCHHHTHOW ¥ TPOOCTUTHOMN
CTpYKTypoil. OOBSICHUTE pa3IHyusl.

18. [Toyemy mpu OTIIyCKE 3aKajJe€HHOH CTajlud BHIOMPAIOT
pa3nUYHbBIC TEeMIIepaTyphl HarpeBa?
19. Kakas cranp mocne ynydmieHuss Oyner uUMeTh Oojee

BBICOKYIO TBEpAOCTh: cTajib 45 nnu crans 30XI'C, ecnu oTyck
MPOBOJIWJIN TIPH OAHOM U TOM ke TemmepaType?

20.  IloueMy pexymuil HHCTPYMEHT U3 YIIIEPOAUCTON CTaJIN
MOJIBepraloT HU3KoMy oTnycka. Kakas Oynmer cTpykTypa u
CBOMCTBA TaKOT0 MHCTpyMEHTa?

21. B d4em ocHOBHas O0COOCHHOCTH M IPEUMYIIECTBA
TEPMOMEXaHUYECKOH 00paboTKu cTamu?
22,  C  KakOH  [ENbI0  HACBHIIAIOT  TOBEPXHOCTh

HU3KOYIJIEPOAUCTON CTAIHU YTIAepoIoM?

OIIK-1.3

[Ipumenser  MeTObI
MOJICIIUPOBAHUS 51
MaTeMaTH4YECKOro
aHaIM3a JUIsl pelIeHus
3a1a4

IIpumepHbIe NpaKkTUYECKUE 32IaHNUS 1JIS 3a4eTa Mo
peleHuIo 3a1a4 u3 npogeccuoHaIbHON 00/1aCTH

1. Kaxk npoBectu Mmakpoananus? KakoBsl €ro 11ejii, MeTo b7
2. Kakum MeTrogoM MOXHO HCCIEIOBaTh PaCIpEeICHUE
cepbl B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak nposectu rirybokoe TpaBieHHE CTaIbHOIO 00pasLa.
Kakosel ero nenu?

4, Kakyum MeTOmOM MOXKHO BBISIBUT TIOpPBI, TPEIIMHBI,

PaKOBUHBI, KPYIHbIE HEMETAJUIMYECKUE BKIIFOUCHUS B OTIIMBKE
(cuTKe, OTIMBKE, IOKOBKE, ITpoKaTte)?

5. [Ipu makpoaHanu3e CIUTKA BBISBICH JUKBALIMOHHBIN
KBagparT (MOJycaJovHas JIMKBAIUs, OCEBas IOPUCTOCTD,
CKBOPEYHUK, KaMHEBUJIHBIA U3J0M, (JIOKEHbI, HIH(EepHBbII
u3ioM, paccioenne). OOBSICHUTh MPUYUHBI MOSBICHUS ITOTO
nepekrTa M BO3MOXKHBIE  CIIOCOOBI  €ro  HCHpaBJICHUs
(npenoTBpaIieHus).

6. Kak OTIMYUTE YCTaJOCTHBIM H3JIOM OT NPOYHUX BHUAOB
n3noma? KakoBbl IPUUMHBI IPOSIBIIEHUS TAKOTO U3JI0Ma?

7. Kak oTnuuuTh BA3KOE paspylIeHUE OT XPYIKOro?

8. Kak mpoBecTH  MHKPOCKONMYECKOE  HCCIIEIOBAHUE

METaJJINYeCKOro Marepuana? YTo MO>KHO BBISIBUTH C IIOMOILBIO
TaKOI'0 UCCIIEJOBAHUS?

9. Kak MOXHO TMOBIMATHL Ha BEJIWYMHY 3€pHA IpU
Kpuctaymsanuu metamuia? Kakue mMepbl MOXKHO NPEASIOKUTH
JUISL TOTO, 4TOOBI 00€CIIeYUTh MOJIyYeHUE MEJIKOTOo 3€pHa Mpu
KpUCTAJIIIN3aLUu?

10.  OOBsACHUTH, B UEM PA3INIHE MEKTY XOJIOTHON U TOPSTULH
wiactuaeckol  nedopmarnusimu?  [louemy mpu  XosoaHOU
MmIacTU4Yeckot  nmedopmanuu  HaOMIOMAaeTCs  yIPOYHEHHE
MeTaJljia, a IpHU ropsuei 3Toro He MPOUCXOJUT?

11. Kax BOCCTaHOBHTH IIJJACTUYHOCTH
X0JI0AHO1e(hOPMUPOBAHHOTO JUCTa (xanmOpoBaHHOM
3aroTOBKM, BOJIOUEHOW mpoBosioku)? Kak ocyiiecTBUThH
OIlEepaIfIo PEKPUCTAIN3ALMOHHOIO OT)KUra?

12. Kak ompenenuts mpeaen ynpyrocta (mpeen TeKy4ecTH,

npenen IIPOYHOCTH, OTHOCHUTEIIBHOE YIUIMHEHHE,
OTHOCUTEIIBHOE CY)KEHHUE, TBEPAOCTb, YAAPHYI BS3KOCTb)
Matepuana?

13. Kak omnpeneanuTh OTHOCUTEIBHOE KOJWYECTBO (a3




(CTPYKTYpHBIX COCTaBIISIONINX) MPU 33J]aHHON TeMIlepaType B
IBOWHBIX criiaBax? [1osiCHUTB Tpaduuecku.

14. Tlpu KakuX yCIOBHUSIX B METAJUIMYECKUX CILIABAX MOXKET
0o0pa3oBaTh TBEPABI pacTBOp 3aMelIeHHs (TBEPIBIA PacTBOP
BHEJPEHUS, XUMHUYECKOE COEIUHEHHE, MEXaHHuecKas CMeCh
koMroHeHToB)? Kak BeIrsmsTr oOmactu  3tux  ¢$a3  Ha
Juarpammax COCTOSTHUS?

15. CxematuyHo W300pa3UTh KPHUBYIO OXJIXKACHUS WU
CTPYKTYpYy JIO0OOro cIijlaBa JBYXKOMIIOHEHTHOH CHCTEMBbI (C
OTCYTCTBHEM DPACTBOPUMOCTH, C IOJIHOW pPacTBOPUMOCTBIO, C
OTPaHUYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHMH ) P KOMHATHOM TemIeparype.

16. CxemarndHo wH300pa3UTh CTPYKTYpYy JIFOOOro CIUlaBa
JIBYXKOMIIOHEHTHOW CHUCTEMBI IMPU KOMHATHOM TEMIIEpaType,
paccuuTaB = OTHOCUTEJIIBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBJISOLIUX.

17. Tlpu MHUKPOCKONHYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmomaroTcs 3epHa (Qeppura W HEOOIBIIOE KOJIUYECTBO
nementuta. Kak HaspBaeTcsi Takoil cruiaB? KakoBwel ero
CBOICTBa U 00JaCTU IPUMEHEHUS?

18. Ilpm MHUKpPOCKONMYECKOM UCCIICJOBAHHH B CIUIaBE
HabOmoaroTes 3epHa hepputa u nepaut. Kak Ha3piBaeTcs Takon
crutaB? KakoBbI €ro CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMUECTBA
nepnuta? KakoBbl 00J1acTH MPUMEHEHUS 3TUX TJIAaBOB?

19. TIlpu MHUKpPOCKONHMYECKOM HCCIICJOBAHHH B CIUIaBE
HaOmonatorcsa nepaut. Kak Ha3piBaetcs Takoil crutaB? Kakosbl
Pa3HOBUIHOCTH TAKOW CTPYKTYPHI U PA3NINYUs B UX CBOMCTBAX?
20. IIpu MHKpPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
Ha0JII0/1al0TCA MEPIUT U CETKA LIEMEHTUTA M0 TpaHUIlaM 3€peH.
Kak naspiBaercs Takoii cruiaB? KakoBbl ero cBoiicTBa U 001acTu
MIPUMEHEHUSI?

21. Ilpu MHKPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
HaOmomaercst jeneOyput. Kak Ha3zpiBaeTcs TakoW CruiaB?
KaxkoBsl ero cBoiicTBa U 001acTH TPUMEHEHHUS?

22. Tlpm MHKpPOCKOITMYECKOM HCCIICJJOBAaHUU B CIUIaBE
HaOmonaroTcs 3epHa Qepputra u BKItodeHHs rpadurta. Kak
Ha3bIBaeTCs Takue CIuiaBbl? KakoBbl pa3HOBUAHOCTHU CILIABOB C
TaKUMU CTPYKTYPHBIMHU COCTaBISIONIUMH, KaKOBBI pa3ndus B
HX CBOMCTBax?

23. Ilpm MHKpPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
HalIo1al0TCs 3epHa GpeppuTa, NEPIUT U BKIIOUEHUs rpaduTa.
Kak Ha3piBaercs Takue crmiaBbl? KakoBbl Pa3sHOBHIHOCTU
CIUTABOB C TaKUMH CTPYKTYPHBIMH COCTAaBIISIOIIMMH, KaKOBBI
pa3nuyus B UX CBOWCTBAX?

24. Tlpm MHKPOCKOITMYECKOM HCCJICJIOBAaHUM B CIUIaBe
HaOII0Ial0TCA MEPINUT U BKIIOYeHHs Tpaduta. Kak Ha3piBaeTcs
Takue criaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYpHBIMH COCTaBIISIFOIIMMH, KAKOBBI DPAa3IU4YUs B WX
cBoMcTBax?

25. Kak wuneHTHGUIIMPOBATH B CTald BUIAMAHIITETTOBYIO
cTpykTypy? Ilpu Kakux yclIOBUSX OHAa MOXKET 00pa3oBaThCs U
KaK 3TO TOBIUSICT HA CBOMCTBA CTAJH?

26. Tlpm kakuxX YCIOBHUSX B CTald MOXET 00Opa30BaThCS




nepecwimeHnbii hepput? Kak oH MoBIuseT Ha CBOMCTBA CTaJIH.
Kak npenotBparuts ero oopasoBanue?

IIpuMepHbIe NpaKTHYeCKHe 3aJaHus 1JIsl IK3aMeHa 110
peleHuIo 3a1a4 u3 npogeccuoHaabHOM o0acTu (5

ceMecTp)

1. OOBSICHUTH, KaK BEIOPATH COJICPIKAHUE YTIIEPOa B CTAN
JUIE  W3TOTOBJICHHMS JETalld MAIllWH, KOHCTPYKIMH WA
COOpY>KEHHUSI.

2. OOBsCHUTD, KaK BBIOpATh COACPIKAHUE YTIIEpO/ia B CTAIH
JUTSL U3TOTOBIICHUS PEXKYIIETO (IITAMIIOBOT0) HHCTPYMEHTA.

3. Kak 1o cTpyKTypHOMY NpHU3HAKy MOXHO OIPEICIHTH

cranb (Oenblii YyryH, Cepblii 4yryH, MOJOBHHYATBHIA YYTYH,
JKEJIe30 TEXHUUYECKOU YUCTOTHI)?

4. OOBACHUTD, MOXHO JIM HCIIOJIB30BaTh O€NbIi YyryH B
KayecTBE KOHCTPYKLIMOHHOIO MaTepuaa.

o. OOBsSICHUTh ~ IpPEUMYIIECTBA  CEpPOro  4YyryHa 1o
CPaBHEHHMIO CO CTAJIBIO.

6. OOBSICHUTD, MOKHO JIM MCIIOJIB30BaTh O€iblii Yyr'yH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuaa?

7. OO0bsicHuTh, Kakas ¢opMma rpadura B MEHBIICH CTENEHU

ocnabiseT MeTaUIMYecKyro OCHOBY uyryHa? Kak mnosyduTh
Takyto ¢popMy rpadura B OTJIUBKE?

8. Kak nomyuuTh OTIMBKY CO CTPYKTYpPOM KOBKOTO UyryHa?
KakoBbl pPa3HOBUAHOCTH CTPYKTYpbl TaKOrO 4YyryHa U €ro
cBolicTBa?

9. [Touemy He MPOMCXOAUT YIPOUHEHUS CTAIM IIPU Tropsyeit
mactTudeckoit gegopmanuu npu 1050 °C?

10. Ilouemy nedopmanus cunua (Tru. = 327 °C) mpu
KOMHATHOM Temreparype siBisercs ropsueit aedopmarueii?

11. TIlpu pekpuCTAIIU3alMOHHOM OTKHI€ XOJIOAHOKATaHOU
neHTsl U3 ctann 08Km OoXJlaXkIeHUE B MHTEpBaJe TEMIEPATYP
680 — 370 °C Bemyr c¢ wmamoii ckopocthio. [louemy 5TO
Heo0xoanuMo?

12.  Ha3HauuTh peKUM PEKPUCTATUTUZAMOHHOTO OTKUTA JUIS
HUKOYTJIEPOINCTON XOJIOJHOKATaHOU JIMCTOBOM CTaJIH.

13.  Kak onpeaenstoT CKIOHHOCTh CTaIX K POCTY 3€pHA IMPH
Harpese?

14. HasHauuTh pe’KuUM MOJHOTO OTXKUTA JUISl CTAIM MapKu 45.
15.  Ha3nauuTh pexXxuM HOPMAJIHM3ALMU IS CTaIH MapKH 45.
16. BriOpate TepMuveckyro 0OpabOTKY JUIsl HMCIPABICHHS
BHUJIMAHIITETTOBON CTPYKTYPhI B CTaJIbHOM OTJIMBKE.

17. BriOparh TepMHUECKYyIO OOpabOTKYy Ui HCIpaBICHUS
KPYIHO3EPHUCTON CTPYKTYpBI FrOpsYeKaTaHON CTaJIH.

18. BeiOparh 3aKaloOYHYI0  CpeAy, OO0ECIeYMBAIONTYIO
HauOOJIBIIYIO MPOKAIMBAEMOCTb YTIEPOIUCTON CTaNH.

19. BrIOpath 3aKaToYHYIO CpeIy VIS 3aKaJIKU JIETHPOBAHHOM
YIIIEPOIUCTOMN CTAJIH.

20. BriOpath peXHM  OTIIyCKa  3aKaJCHHOW  CTalH,
o0ecreynBaroIuil COXpaHEHUE BBICOKOH TBEPIOCTH.

21. BriOpaTh peXHM  OTIyCKa  3aKaJICHHOW  CTalH,
o0ecreynBaroInil BHICOKHE YIIPYTHe CBOMCTBA

22. BeiOpaTth  peXuM  OTHYCKa  3aKAJICHHOW  CTaJIH,
o0ecreynBaoIUil coYeTaHNe BHICOKON POYHOCTH, TBEPAOCTH,




MJIACTUYHOCTHU U YIAApHOM BS3KOCTH.

23. Cranp 45 Oblna MoABEpPrHyTa HArpeBy IMOA 3aKaJKy 10
temriepatypbl 740 u 840 °C. Kakoli pexxum HarpeBa BBIOpaH
MIPaBWJIBHO U NOYEeMY?

24. Crans Y10 Obuta mogBEeprHYTa HArPEBY MO 3aKAIKY JI0
temriepatypbl 740 u 900 °C. Kakoii pexxum HarpeBa BbIOpaH
IIPaBWJIBHO U N104YEMY?

0) Ilopsiiok nmpoBeaeHUs MIPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/]IN U KPUTEPHH
OlleHUBAHMS:

IIpome:xxyToyHast arrecrauuss 1o JucuMIvIMHe «MarepuanoBeleHHe»  BKIHOYACT
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJaHusl, BBIABIAIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH W BIAJCHUH, U
IIPOBOJUTCA B BUJEC 3a4€Ta U DK3aMEHA.

3ayeT MpOCTAaBJIAETCS IOCIAE€ OLEHKU 3HAaHUM O00ydarolmuxcs [0 pe3ynbTraTaM 3alllUuThl
BBINOJIHEHHBIX JIAOOPAaTOPHBIX PAabOT M KOHTPOJIBbHBIX paboT, BKIIOYAIOIIUX TEOPETUUYECKUE
BOIIPOCHI U IIPAKTUUECKUE 3aJaHUsI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

ﬂ/l}l nOJIy4€HUsA OUEHKU

— (GadYTEHO» — 06yqa101unﬁc;1 AOJDKCH II0Ka3aTb 3HAHWUA HC TOJBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsICHEHHS I/IH(I)OpMaI_II/II/I, HO W HHTCJUICKTYAJIbHBIC HABBIKH PCHICHUMA
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM, OLCHKH MW BBIHCCCHUA
KPUTHYICCKUX Cy>K,Z[CHPII>i;
— «HE 3a4YTCHO» — o6yqa101111/n710$[ HC MOXCT ITOKa3aTb 3HAHMA Ha YPOBHC BOCHPOU3IBCACHUA U
0OBsICHEHHS I/IH(I)OpMaLII/II/I, HC MOXKET IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUA ITPOCTBIX
3aaad.

DK3aMeH T10 JaHHOM TUCHUILINHE IMPOBOAUTCH B YCTHOﬁ Q)opMe I10 3K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)KI[BII\/'I M3 KOTOPBIX BKJIHOYACT 2 TCOPECTUYCCKUX BOIIPOCA U OAHO IMPAKTHUYCCKOC 3aJaHHUC.

IToxa3aTenn U KPpUTEPHUH OLCHNBAHUS JK3aMeHA:

— Ha OIEHKY «OTJIMYHO» — OOyyarouuics JIeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKoe WU TIIIyOOKOoe 3HaHue
y4eOHOro MaTepuaslia, CBOOOJHO BBINOJIHAET IMPAKTHUYECKUE 3aJaHMsl, CBOOOJHO ONEpUPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILICHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0pOo1I0» — 00y4Jaromuiics JeMOHCTPUPYET CPEAHHUM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIN: OCHOBHBIE 3HaHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUs IPU AHATUTUYECKHUX OIEepalusix, IIEpEeHOCE 3HAHMM M YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OILICHKY «Y/AOBJIETBOPUTEJbHO» — O0y4YaroIIUica IEMOHCTPUPYET MOPOTOBBI YPOBEHD
c(OPMHPOBAHHOCTH KOMIETEHIUI: B X0J1€ KOHTPOJIBHBIX MEPONIPUATUN JIOMTYCKAIOTCS OIIUOKH,
MPOSIBIISIETCS OTCYTCTBUE OTNEIbHBIX 3HAHUM, YMEHHI, HaBBHIKOB, OOYYaIOUIUIICS MCIIBITHIBAET
3HAQYUTEIIbHBIC 3aTPYAHEHUS IPU OINIEPUPOBAHUU 3HAHUSAMM U YMEHUSMU IIPU UX MIEPEHOCE Ha
HOBBIE CUTYallUN.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIBLHO» — 00yJaroIUiics 1eMOHCTpUpYeT 3HaHus He 6onee 20%
TEOPETUYECKOr0 MaTepuasia, JOMYCKaeT CYUIECTBEHHbIE OIIMOKH, HE MOXKET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/au.




