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1. HEJIA A 3AJIAYU JTUCIHATIJINHBI

1.1. Heau AuCIUIIHHBI

JaTh CTYIEHTaM 3HaHUS O peadbHbIX (U3MYECKHX Mpolieccax,
MPOUCXOIAIIUX B METaJIaX W CIUIaBax IPH HUX 3aTBEPJCBAaHUU Ui MOJYyYCHUS
OTJIMBOK C Harepe/] 3aIaHHbIMH CBOMCTBAMH

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

3HaTh TEPCICKTUBHBIC HAMPABICHUS PAa3BUTHS TEOPUH  JINTCHHBIX
MIPOIIECCOB 3a cUeT (PU3UIECKUX BO3ACHCTBUM,

M3YYUTh OCOOCHHOCTH TEXHOJOTHA C TOYKH 3PCHHSI OpraHu3alluu M
UH(OPMAITMOHHOTO OOCITYKUBAaHUS C UCIIOIH30BAHUEM BHIYMCIIUTEIILHON TEXHUKU

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuumnnmaa «Pu3ndeckue OCHOBBI 3aTBEPACBAHUS OTJIMBOK» OTHOCUTCS K
nucrurinaaM 61oka OT/.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbBTATOB OBYUEHMUSI 110
JUCIHHUITIMHE

IIpouecc wu3ydeHUs] AUCHMIUIMHBI «DU3UUYECKUE OCHOBBI 3aTBEPACBAHUSA
OTJIMBOK» HaIpaBJIeH Ha (OPMUPOBAHUE CIACAYIONTUX KOMITETCHITUH:

[IK-2 - CmocobOeH BBIOMpAaTh METOIBI HCCIEAOBAHHS, TUIAHUPOBATH U
MPOBOAUTh HEOOXOIUMBIE HKCIEPUMEHTHI, HHTEPHPETUPOBATh PE3YIbTaThl U
JIeNaTh BBIBOJIBI

VYK-1 - Cnoco0OeH OCylIecTBIATh MOUCK, KPUTHUYECKUN aHAIU3 U CHUHTE3
nH(popMaIu, TPUMEHATh CUCTEMHBIN MOXO]T JJIsl PEIICHUS TOCTABJICHHBIX 3a/1a4

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[1K-2 3HATh O POJIM METALIOB U METAUINYECKUX MAaTEPUAIIOB B
Pa3BUTHH TUBWIN3ALUH; O METAJNTMYECKOM COCTOSTHUM
BEIIECTBA, (PU3MUECKUX U XUMHUUCCKUX, MEXaHUUECKUX
CBOWCTBaX METAJUIOB; O METOAAX IMOJyUYCHUS
METAJUIMYECKIX MAaTepPHAaJIOB C 3aJaHHBIMUA CBOWCTBAMU;
npupoay $pa3oBbIX PABHOBECHH B METALITMUECKUX
cHCTEeMax, METOJIaX UCCIICAOBAHUS, TPOBEICHNUS,
00paboTKH, pe3yIbTaTOB U3MEPEHUIN U UCTIHITAHUN B
METAJUTYPTHH U JIATEHHOM IPOU3BOJICTBE

YMCThb BI)I6I/IpaTI> MCTOAbI UCCIICAOBAHMA; IINIAHUPOBATb U
IIPpOBOJUTH HGO6XOI[I/IMI)IG 9KCIICPHUMCHTHI,
HMHTCPOPETUPOBATH PE3YIbTATHI U ICIATh BHIBOJIHI,

BJIQICTb YCTKUMHU IMPCACTABICHUAMU 00 ocHOBax
3aTBEPACBAHUA MCTAJJIOB U CILIABOB; MECTOAAMU
BOB)ICP'ICTBI/ISI Ha KpUCTAJIIM3AIHUIO 1 3aTBCPACBAHHC
MCTAJIJIOB U CIIJIaBOB.

YK-1 3HaTh MIPUPOY (Pa30BBIX PABHOBECUH B METAJUTMUECKUX
CUCTEMaX;




YMETh KPUTUYECKU aHATU3UPOBATh UH(HOPMAILIHIO,
HEO0OXOAUMYIO JIJISl PEIIeHHs] TOCTABIICHHOM 3aauH,
HAXOJIUTh yCIIOBUS, 00EeCIeUnBaIONIUe BOZMOKHOCTD

s dexTUBHOrO ynpapiieHus npoieccamu GopMUPOBAHUS
OTIIMBOK;;

BJIAJICTh PA3JINYHBIMA BapUaHTAMH PELICHU 3a1a4H,
OLICHUBAs UX TOCTOMHCTBA U HENOCTATKH,
MEpONPUATHAMU, HAIIPABICHHBIMU HA MOJyYCHUE
ONTUMAJIBHBIX CTPYKTYPBI U CBOMCTB OTJIMBOK

4. OBPBEM JNCIUIIJINHBI
OO6mast TpyA0€MKOCTh AUCHUILUIMHBI «DU3NYECKUE OCHOBBI 3aTBEP/ICBAHUS
OTJIMBOK» COCTABJISIET 2 3.€.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHast popma o0yueHust

. Bcero | Cemectpsl
Bunpr yueGHOM paboThI YACOB 7
AyauTOpPHBIE 3aHATHS (BCEro) 36 36
B Tom uncre:
Jlexnun 18 18
[TpakTnueckue 3auarus (113) 18 18
CamocrosiTeibHas padboTa 36 36

Bubpl npomMeXyTOYHOM aTTeCTaluy - 3a4€T + +

OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKUE YacChl 12 712
3a4.e. 2 2

5. COAEPKAHME JJUCHUTLTAHBI (MOYJIST)

5.1 Copnep:xkanue pa3aesioB JUCHUINIMHBI M paclpe/ejieHHe
TPYAOEMKOCTH 110 BHAAM 3aHATHH
o4Has popma 00y4eHHsI
Ne i/t HanMmeHoBaHUEe TEMBI ConepxaHue pasnena Jlexi Mpax CPC Beero,

3aH.

qac

1

BBenenue.
Ddu3nyecKue CBOMCTBA

METATITUMYCCKUX
pacijiaBoB

Beenenne. PU3nKo-XUMHUYECKHUHA 1
METaJUTypTHYECKHIA TIOAXO0] K 3aTBEPACBAHHIO
METaJLIOB.

CBOWCTBa METAJNTMUECKUX PACILIIABOB.
Temneparypa nnasnenus. [1noTHOCTS U
YIeNIbHBIA 00BbEM TBEPIBIX M )KUAKUX METAJJIOB.
JlaBieHue mapa METasIoB U CIUIaBOB
Temnodusnueckre CBOMCTBAa METAILIOB U
criaBoB. Juddys3us u BA3KOCTh METATUTHIECKIX
pactutaBoB. [loBepXHOCTHAS YHEPTHUSL
pacIuiaBoB.

Hcropudeckue cBeneHus 00 H3y4ECHHN
3aTBEp/ICBaHUs CILIABOB.

Pacuer ¢u3n4yecKux CBOMCTB METAIINYECKHX
pacIuIaBoB.

18

PaBHOBecue mexny
JKUAKOW U TBEpAOH
(a3amu u mponeccs

TepMOIII/IHaMI/I‘{eCKI/Ie napaMeTpbl
MCTAJINIMYCCKUX CUCTEM. TepMOZ[I/IHaMI/I‘{eCKI/Ie
COOTHOIIICHUS. Y CIIOBUS PpaBHOBECHUA.

20




3apoAbIIec00pa3oBaHH
s

JlnarpamMmbl COCTOSIHUS.

[Ipupona ;xuakocTel 1 KpUCTAIUIMYECKUX
TBEPIBIX TeJ, pasanyne Mexay Humu. O0mue
CBEJICHUS O CTPOCHHH METAINTHIECKUX
pacIIaBoB.

PaBHOBecHe MEXTy YACTHIM METAIIOM H €T0
pacIuiaBoM Kak aTOMapHBIH Iporecc
PaBHOBecHE MEKy YUCTBIM METAIIIOM H €T0
pacIIaBoM Kak aTOMapHbIH Hporecc
Kpucrannuzanust Y4MCThIX METAILIOB.
[lepeoxnaxxnenue. 'OMOreHHOE U TETEPOTEHHOE
obpa3oBaHue 3apopImeit

TerutoBbIe IpoLECCH IPH 3aTBEPACBaHUH.
OTBOJ CKPBHITOH TEIIOTHI KPUCTAIUITN3ALIH TIPH
MOJIOKUTEITFHOM M OTPUIATEIEHOM TPaHeHTe
TeMIIepaTypeblL.

Pacuer TepMOIMHAMUYECKHUX TAPAMETPOB
MeK(a3HBIX PaBHOBECHH.

Ananu3 [uarpaMM COCTOSTHUSI METAJUTHYECKUX
CHCTEM.

MHorodaszHoe
3aTBEpPACBAHUE U
npoueccs! Tuhhy3un

Juddy3noHHOE IepeoxIaxIeHHe

Slyencreie CTPYKTYPHI M YCIOBHUS HX
(hopmupoBaHUSL.

JennpurHas kpucramuzanus. DopMupoBaHue
IUIOCKOTPAHHBIX U OKPYTJIBIX JICHIPHUTOB.
MopenrpoBaHue paBHOBECHOMN KpHUCTAIIIU3AMU
OMHApPHBIX CIIABOB

MozenupoBaHue HEpaBHOBECHOH
KPHCTAJUTN3alMY OMHAPHBIX CIIABOB.

AHanu3 yCJIOBUH ICHIPUTHOM KpHCTaJUIN3aliU

VYpasnenue
3aTBEpJCBaHUEM U
CTPYKTYypa CIIUTKOB

SIBeHHE HACIEACTBEHHOCTH B JITHIX CILUIaBaX
MopenupoBaHHe POLECCOB 3aTBEPICBaHHs
9BTEKTHYECKHX CIUIABOB

HUroro

18

18 36 72

5.2 llepeueHnb 1a00paTOPHBIX padoT
He npexycMoTpeHo yueOHBIM IIJIaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢ y4eOHBIM IUIAaHOM OCBOCHHE JUCIMIUIMHBI HE
MpeayCMaTpUBaET BBIMIOJHEHHWE KypCOBOTO MpoeKkTa (paOoThl) WJIM KOHTPOJIBHOU

paboTHI.

7. OHEHOYHBIE MATEPUAJIBI U151 MTPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCSI IO

JTUCLUIIJIMHE

7.1. Onucanue nmoka3aresjieili U KpUTEPUEB OLEHNBAHUSI KOMIETEHIUI
HA Pa3JIMYHBIX 3TANAaX UX GOPMHUPOBAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTECTalUU
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTCCTOBAH»,
«HE€ aTTCCTOBAaH).

Pe3yabTaThl 00y4eHus,
Komne- XapaKTepu3ylwomue Kpurepuu
ATTecTOBaH He arrecroBan
TeHIus cdopmupoBaHHOCTE OLleHMBaHUSI
KOMIIETCHIIUH
TIK-2 3HATh O POJIM METAIUIOB U |AkTHBHas paboTa Ha | Beimonnenne pador B | HeBbimosHeHne padboT




METAIHYECKUX
MaTepHUAJIOB B Pa3BUTHU
LMBHJIA3ALMH; O
METAUTHYECKOM COCTOSTHHH
BelIecTBa, PU3NIECKUX H
XAMHYECKHUX,
MEXaHHYECKHUX CBOMCTBAX
METAJUIOB; O METOAAX
MOJTYYCHHST METAJUTHICCKUX
MaTEepHUAJIOB C 3aaHHBIMHU
CBOMCTBAMU; IPUPOTY
(ha30BBIX paBHOBECHH B
METAITINYECKUX CUCTEMAX,
METO/1aX MCCIICJOBAHUS,
IIpoBeAeHus, 00paboTKH,
Ppe3ynbTaToOB U3MEPEHUN U
HCTIBITAHAH B METAJUTYPTHH
1 JINTCHHOM TIPOM3BOJICTBE

JICKLIHOHHBIX
3aHATHAX, OTBEYACT
Ha TEOPETHYECKHE
BOIIPOCHI

CPOK,
MIPEeyCMOTPEHHBIN B
paboumnx mporpaMmax

B CPOK,
MIPEeyCMOTPEHHBIN B
paboumnx mporpaMmax

YMETh BEIOUpATh METO/IbI
HCCIIEN0OBAHU,
IUIAHUPOBATh ¥ POBOJIUTH
HEOOXOAUMBIE
OKCIIEPUMEHTBHI,
HHTEPIIPETUPOBATH
pe3yJIbTaThl U AeIaTh
BI)IBOILI)I;

Pemenne
CTaHIAPTHBIX
MPaKTUIECKUX 33129

Bsinonaenne pabor B
CPOK,
[PEIyCMOTPEHHBIH B
paboumx mporpammax

Hessinosnuenue pabot
B CPOK,
[PEIyCMOTPEHHBIH B
paboumx mporpammax

BJIAJIETh YETKUMHU
MIPECTABICHUSIMH 00
OCHOBAX 3aTBEP/ICBAHUS
METAJIJIOB U CILIABOB;
METOJAaMU BO3JEHCTBUA Ha
KPHUCTAJUTU3AIIHIO U
3aTBep/IeBAHUE METAJIIOB U
CILIaBOB.

Permenne
[IPUKJIaIHBIX 3a]a4 B
KOHKpETHOM
[peAMETHOMN
o0JlacTu

BerinosHenue pabdor B
CPOK,
IIPEelyCMOTPEHHBIN B
pabourx mporpammax

Hesbimonnenue pabot
B CPOK,
IIPelyCMOTPEHHBIN B
pabounx mporpaMmax

YK-1

3HaTh NPUPOY (PazoBBIX
paBHOBeCHil B
METANTMYECKUX CHCTEMAX;

AxTHBHas paboTa Ha
JIEKIMOHHBIX
3aHATHUAX, OTBEYAET
Ha TEOPETUYECKHUE

BeimonHenue paboT B
CPOK,
NpeTyCMOTPEHHBIN B
pabouux mporpaMmax

HeebimonHenue pabot
B CPOK,
NPeTyCMOTPEHHBIN B
pabounx mporpaMmax

BOIIPOCHI

YMETb KPUTHUYECKHU Pemenue Brmossenue padot B | HeBbimonHenue padot
aHAJIU3UPOBATh CTaHIapTHBIX CPOK, B CPOK,
nHpopmanuio, [IPAKTUYECKUX 3a7a4 | MPEAyCMOTPEHHBINA B | MPEAyCMOTPEHHBIN B

HEO0OXOIUMYIO JIIS
pelleHns MoCTaBIeHHON
3aj1a4M, HAXOUTh YCJIOBHS,
obecrieunBaroniue
BO3MOXKHOCTb

3¢ PEKTUBHOTO yIIPaBICHUS
nporeccaMmu
(bOpMHUPOBaHHS OTIHBOK;;

pabouux mporpaMmax

pabounx mporpaMmax

BJIAIETh PA3JIMYHBIMU
BapUaHTaMU peLICHUs
3a[a4u, OIICHUBAs X
JOCTOWHCTBA U
HE/IOCTaTKH,
MEPOTIPUATHIMH,
HaIpaBJICHHBIMH Ha
TIOJIy9€HHUE ONITUMAaJTbHBIX
CTPYKTYpBI U CBOWCTB
OTJIMBOK

Pemenne
MPUKIJIAIHBIX 3a7a4 B
KOHKPETHOH
MpeaMETHO N
obnactu

Brimonnenue pabot B
CPOK,
NIPEAYCMOTPEHHBIN B
pabounx mporpamMmax

Hesbinonnenune padot
B CPOK,
IIPEelyCMOTPEHHBIN B
paboumnx mporpaMmax

Pesynbrarsl

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
MPOMEXKYTOUYHOTO KOHTPOJS 3HAHWUW OIIEHWBAOTCI B 7




ceMecTpe aJisi OyHOU (HOpMbI 00yUeHUS MO ABYXOAIIIbHON CUCTEME:

«3a4YTCHO»
«HC 3a4TCHO»
Komume- Pe3yabTaThl 00y4eHus, Kpurepun
XapaKTepu3yoLIue 3aureHo He 3auTteno
TCHINA ¢(hOPMHPOBAHHOCTh KOMIIETCHLUH OICHUBAHUA

IIK-2 3HATh O POJIK METAJUIOB U Tect Beinonnenue tecta Ha | BrinmonHeHue meHee
METaJUIMYECKUX MAaTEepUalIoB B 70-100% 70%
Pa3sBUTUH UBUIN3AIMH; O
METaLTMYECKOM COCTOSIHUM
BEIIECTBA, (PU3NUECKUX U
XMMHUUYECKHX, MEXaHUUECKHX
CBOICTBaxX METAJJIOB; O
METOaX MOJTyICHUS
METANTMIECKUX MaTEPUAIIOB C
3aJaHHBIMH CBOICTBaMU;
npupoy $a3oBBIX PABHOBECHH
B METAJUIMYECKUX CUCTEMaX,

METO/IaX MCCIIEAOBaHUS,

MpOBeACHUs, 00pabOTKH,

pe3yJIbTaTOB U3MEPEHUN U

UCTIBITAaHUH B METALTYPIHU U

JIMTEITHOM IIPOU3BOJCTBE

YMETh BBIOMPATh METO/IbI Pemenne [IponemoHncTpupoBa H | 3amaun He pelICHBI
HCCIIeJOBaHMs; TFIAHUPOBATH U [CTaHIapTHBIX BEPHBII X0/ pelIeHHs B

MIPOBOJAUTH HEOOXOAUMBIE MPaKTHYECKUX OOJIBIIMHCTBE 33134

9KCTIEPUMEHTHI, 3amaq

HUHTEPIPETHPOBATh

pE3yIBTAThl ¥ JeJaTh BHIBOJDI,

BJAJIETh YSTKUMHU Pemenne [MponemoncTpupoBa H | 3amaum He pelICHBI
MIPEACTAaBICHUSIMH 00 OCHOBAaX |IPHKJIaIHBIX BEpPHBII X0/ peIIeHHs B

3aTBep/IeBaHMs METAJUIOB U 3a1a4 B OOJIBIIMHCTBE 33124

CITAaBOB; METOAAMHU KOHKPETHOH

BO3JI€HiCTBUS HA MpeIMETHOM

KPHUCTAJUTU3AIHIO U o0racTu

3aTBep/IeBaHUE METAJIIOB U

CIUIaBOB.

VK-1 3HATh MPHUPOAY (a30BBIX Tect BrinonHenue Tecta Ha | BrinongHeHue meHee
PaBHOBECHI B METAJUIMUECKUX 70-100% 70%
CHCTEMAX;

YMETh KPUTHYECKU Pemenne [MponemoncTpupoBa H | 3amaun He peleHbI
aHaIM3MPOBATh MHPOPMALIHIO, |CTaHIAPTHBIX BEPHBII X0/ pelIeHHs B
HEOOXOAMMYIO JUIS PEUICHHs  |TPaKTHYEeCKUX OOJIBIIMHCTBE 33/1a4
MIOCTABJICHHOH 3aa4H, 3a1a4
HaXOJIUTh YCIIOBUS,
o0OeclieunBaroIe
BO3MOXXHOCTb 3 PeKTHBHOTO
yIIpaBJIEHUs MPOLECCAMU
(OpMHPOBaHUSI OTIINBOK;;
BJIAJIETh Pa3INuYHBIMH Pemenne [MponemoncTpupoBa H | 3amaun He pelICHBI
BapHaHTaMH PEIICHHMS 3a/1a4H, |IPHUKIIaIHBIX BEPHBII X0/ pPeIICHHs B
OlLIEHMBAs MX JIOCTOMHCTBA U [3a/1a4 B OOJIBIIMHCTBE 33/1a4
HEJIOCTATKH, MEPOTIPUATHAMH, |KOHKPETHOM
HaIpaBJeHHBIMH Ha MpeIMETHON
MOJy4eHHE ONTUMAIIbHBIX obnactu
CTPYKTYPBI U CBOICTB OTJIMBOK
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 33JaHUSI WJIM MHbIE MATepPHAJIbl, HEOOXOAUMBbIE IJIsl OLEHKU
3HAHUM, YMEHUI, HABBIKOB U (IJIH) ONbITA 1eATEJIbHOCTH)

7.2.1

IIpuMepHbIT

nepevyeHb

3aJaHuH

IS

noaAroToBKu

K




TeCTHPOBAHUIO
1. TIoBepXHOCTHBIMU JIe(PEKTaMU KPUCTATUNINYECKONW PEILIETKU SBISIOTCA. .
A) rpaHuLbI 3€peH
b) nucnokaruu
B) Bakancuu
') rpanubl cyo3epeH
J1) Mexy3elbHbIE aTOMBI
2. BpeMeHHOE CONPOTHUBIIEHUE, YCIOBHBIM MPENEN TEKYYECTH U OTHOCUTEIBHOE
YIJIMHEHUE ONPEENAIOT TPU UCIBITAHUSX HA ...
A) u3ru6
B) ycranocts
B) pactsxenue
') ynapHyto BSI3KOCTb

3. PactBopuMocTh cepebpa B Meau 1ipu temieparype 779°C cocrabisger  %.
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A) 72
B) 17
B) 92
I) 10

4. Kpucramnuzanus 4yryHa, coaepxaiiero 3% yriaepoaa, IpOUCXOIUT B
WHTEpBaJe TeMIeparyp...

A) 1539°C - 1300°C

b) 1300°C - 727°C

B) 1539°C - 1147°C

I') 1300°C - 1147°C

S. BBICTPOpPEKYIIEHN CTAIBIO SABJISETCA ...
A) XBT'



b) VI2A
B) bpb2
I') P6MS5
6. Haunyuime ynpyrue cBocTBa MPY>KMHHO-PECCOPHBIX CTaJeH

00eCIeunBarOTCs. ..
A) 3aKaJIKol ¥ CpETHUM OTITYCKOM
b) 3akankoit 1 HU3KUM OTITyCKOM
B) HopManuzanuei
I') omxurom

7. cD6]:’)]:’)OMaI‘HHTHI)IMI/I CBOMCTBaMH HE O6JIa,ZIaIOT CTaJIi KJ1acca.

A) bepputHoro

b) mapTeHcuTHOTO

B) ayctenuTHOro

') mepiutHOTO
8. CTpyKTypa 3a3BTEKTHUECKOTO O€JI0ro YyryHa pu KOMHATHOM TeMIIEpaType
COCTOWT U3...

A) neneOypurta v IEPBUYHOrO [IEMEHTUTA

b) nepnura u dheppura

B) nepnura, neneOypura u BTOPUYHOTO IIEMEHTUTA

') mepauTa 1 BTOPUYHOTO IIEMEHTHUTA

9.J111s1 BemIeCTB ¢ METAUTMICCKON KPUCTAINTMUECKOM PEIIeTKON XapaKTEPHBI...

A)IIaCTUYHOCTh U KOBKOCTD

b) HM3Kas TEnIonpoBOIHOCTh

B) xpynkoctb

') BbICOKAS AJIEKTPONPOBOHOCTD
J1) CKIIOHHOCTB K BO3TOHKE

10. 3smepenue TBep0CTH 3aKalleHHOW cTay Ha mpudope Poksenna

MIPOM3BOIUTCS BIaBIMBaHUEM B 00pa3el] , ¥ BeJIMUMHA TBEPIOCTU
0003Hay4aeTcsl. ..

A)anmazHoro konyca, HRC

b) cransHoro mapuka, HB

B)cransHoro mapuka, HRB

I') anmaznoit nupamuasl, HRC

7.2.2 TlpumepHblii mnepevyeHb 3aJaHUN Uil PellleHUs] CTAHAAPTHBIX
3agay4

CBoiicTBa MEeTAJUIMYECKUX PACIJIAaBOB

1. TaiiTe onpeneneHne TeMIepaTypbl IUIABICHHS BEIIECTBA.

2. JIns KaKuX MpOLIECCOB JIMTEHHOTO MPOU3BOJICTBA BaXKHA TEMIIEPATYPA
IIJIABJICHUS MeTasia?



3. Kakue Mertasuibl OTHOCAT K JierkoriaBkuM? K TyromiaBkum?

4. 3aBUCHUT 1M TEMIIEpATypa MIABICHUS METAIIOB OT IABJICHUSA?

5. Kak u3MeHsieTcs II0THOCTh TBEPABIX U KUJIKUX METAIIOB IPU
W3MEHEHUH TeMIIepaTypbl?

6. Kak usmensieTcst yJieabHbIi 00beM TBEPJIBIX U KUAKUX METAILIOB IIPU
W3MEHEHUH TeMIIepaTypbl?

7. Kak u3MmensieTcst yJieJabHbIi 00beM MeTaJlJIOB Mpu raBieHuun? [pu
3aTBEpACBAHUU?

8. Kak onpeaenuTs MIOTHOCTh U YJ€TbHBIA 00bEM CIIJIaBa, €CJIU U3BECTHBI
IJIOTHOCTh KOMIIOHEHTOB M MX COJEP>KaHUE B CILIaBe?

9. Kakue 0coO0eHHOCTH MOKHO HA0IFOAaTh HAa KPUBBIX 3aBUcHMOcTH V(1)
MPpU OXJIAXKJEHUU Pa3IMUHbIX criaBoB? [IpuBeauTe mpuMepsl g Haubosee
W3BECTHBIX OMHAPHBIX CILJIABOB.

10. KakoBsl puznyeckre OCHOBBI TUTEHHOM ycaaku? MoxHO 1
pa3zpabortarh 0e3ycaouHbIe CIUIaBbI?

11. Yto Takoe TemoTa IIaBieHUs MeTajiia? 3aBUCHT JIX OHA OT
TeMnepaTypbl?

12. Kak cBsi3aHbl yJieibHas TEIUIOTA MJIaBJICHUS CIUIABOB C AaHAJIOTMYHBIMU
XapaKTepUCTUKAMHU KOMIIOHEHTOB?

13. Kak 3aBUCHUT yJieTbHAsI U MOJISIpHAS] TEMIOEMKOCTHA METAJIIOB OT
MPUPOJIBI METAJJIa U OT TeMIEPaTyphl?

14. Kak n3MeHsieTcs TEmIonpOBOJHOCTD )KUAKUX METAIIJIOB U CIUIABOB MPHU
W3MEHEHUH TeMIepaTyphl?

15. Kakoe 3HaueHue i NpakTUYECKUX LEJIEH MOKET UMETh SHTAIIbIIUS
o0pa3oBaHUs COCTUHEHUN?

16. [Tonp3ysAck JaHHBIMU, TPUBEICHHBIMU BBIIIIE, PACCUUTANTE 1aBICHUE
napa ajJlfOMUHUS U IUHKA JUIsl HECKOJIbKUX 3HAYECHHUM TeMIepaTypbl B UHTEpBaJe
temneparyp oT T, 10 T,,;+500 K u cpaBHUTE MOTy4eHHbIEC 3aBUCHUMOCTH Ha
OJIHOM Tpaduke.

17. Kak cBsi3aHbI MKy COOOI TeMIiepaTyphl TUIABJIICHHS U TEMIIEPATYPhI
KUIIEHUS OJJHOTO U TOTO € AJeMeHTa?

18. Kak MOKHO BBIYMCIIUTH JABJICHUE Mapa MOJ| paciiaBoM?

19. Kakoe npakTuieckoe 3Ha4YeHUE UMEET YIEIbHOE AIEKTPUUECKOE
COTNPOTUBJICHUE CIIJIABOB U OT YErO OHO 3aBUCHUT?

20. HazoBute meTauibl, TEMIIepaTypa IiaBIeHUs KOTOPhIX HAXOJIUTCS B
npexenax 100...500° C, 500...1000° C, 1000 ... 1500°C, 1500 ... 2000° C.

21. Kakue MeTasmbl 06Ia[afl0T INIOTHOCTBIO < 5 T/cM° npu 20°C.

22. Kak uzmensiercs kodddunment nudy3un npu HarpeBaHUU TBEPIAOTO
METaJIJIa ¥ €ro IUIaBJICHUU?

23. Kak u3aMeHsieTcs BI3KOCTh KUJKOrO paciljiaBa P MOBBIIICHUU
temriepaTypbl? [Ipu BBeAeHUY JIETUPYIOMNUX JOOABOK?

24. Kak u3MeHseTCs MOBEPXHOCTHOE HATSKEHHE )KUIKUX METAIJIOB IIPU
MOBBIIIEHUN TEMIEPATYPHI?

25. CylecTBYET JIM KOPPEIALMSA MEXKIY TEMIIEPATypO IJIABJICHUS
METAJJIOB U BEJIMYMHOW UX TOBEPXHOCTHOM 3HEPTrUn?



7.2.3 TlpumepHblii TNepeyeHb 3aJaHUM [UIsl PellleHUS NPHUKIATHBIX
3a;a4
HepaBHoBecHasi KpUCTAJIN3ALUSA CIIABOB  TBEP/BIX PACTBOPOB

1. KakoBel nud@y3moHHBIE YCIOBUS HEPABHOBECHOW KpHUCTAIM3aLUU
CIUIABOB TBEPJIBIX PACTBOPOB 10 NEPBOM MOJEIH?

2. Kak wu3MeHsieTcsi WHTEpBaj 3aTBEPACBAaHUS TBEPAOrO pacTBOpa IpH
KpUCTAJUTA3AMHU 110 IEPBOM MOAEu?

3. Kak wu3MeHsercs coctaB TBepAod (a3l TpU  HEpaBHOBECHOU
KpUCTaJUIM3aLUHU TBEPAOrO PACTBOPA M0 NEPBOM MOJEIH?

4. Kak u3MeHsieTcsi cocTaB KUAKOUW (pa3pl B cUCTEME C TBEPJIBIM PACTBOPOM
[P HEPABHOBECHOM KPHUCTAJUIU3ALMH IO MIEPBOU MOJENIN?

5. IlpoBeauTe aHanu3 Opolecca HEPABHOBECHON KPUCTAILIA3ALUN TBEPABIX
pacTBOpPOB B CHUCTEMax ¢ MUHUMYMOM M MakKCHMyMOM TEMIEpPATyp JIMKBHUIYCA U
COJIMIyCA.

6. [IpoBenuTe aHanus mpouecca HEPaBHOBECHON KPUCTAIIM3ALUNA B CUCTEME
C 3BTEKTUYECKUM IIPEBPAILICHUEM.

7. IIlpoBeauTe aHanu3 Npolecca HEPABHOBECHON KPUCTAIIIU3AIUU B CUCTEME
C IIEPUTECKTUKOM.

8. IIpoBenute ananu3 mpouecca HEPAaBHOBECHOM KPUCTAIIIIU3AlMHA B CUCTEME
C XUMUYECKUM COCTMHEHUEM.

9. BeiBenuTe MaTEMaTHYECKOE BBIPDAXKEHUE [JI MpaBuia pbluara IpU
HEPABHOBECHOM KpUCTAIIU3AIUU.

10.  Cdopmynupyiite  QuU3MYECKUE  OCHOBBI HEPaBHOBECHOM
KPUCTAJUTA3ALUU 110 BTOPOU MOJIEIIN.

I1. IIpoBenute aHaNM3 HEPABHOBECHOM KPUCTAIIM3ALMK PACcTBOpa IO
BTOPOU MOJIEIIH.

12. Yto BBIpa)kaeT JIMHUS HEPABHOBECHOTO conuayca? OT 4ero 3aBUCHUT €€
MOJIOKEHUE Ha Auarpamme?

13. PaccmoTpuTe HEpPAaBHOBECHYIO KPUCTAJUIM3AIMIO TO BTOPOM MOJEIHU
CIUJIABOB B CUCTEME C IBTEKTUYECKUM MPEBPAILICHUEM.

14.  Cdopmynupyiite  pusudeckue  OCHOBBI HEPaBHOBECHOM
KPUCTAJUTA3AIMHU 110 TPEThENU MOJIEIH.

15. 3anummTe ¥ NpPOBEOUTE aHAIW3 MATEMaTHYECKOTO BBIPAXKEHUS MJis
3aBUCUMOCTH KOHIIEHTPAllMU KPUCTAJUIM3YEMOTO KOMIIOHEHTa OT PACCTOSIHUS /10
GbpoHTa KpHCTAJUIM3AIMHU B CIIy4ae HEPABHOBECHOTO 3aTBEPCBAHUA.

16. Kak u3MeHsAeTCs KOHIIEHTpalus OT KOOPJAWHAThl B JKUJKOCTH MpHU
3arBepieBanmy cruiaBoB ¢ K<1 u K>1 ?

7.2.4 TlpumepHBbIii IepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
BBenenue



1. I'ne HaxoauTCs IUTEMHOE IPOU3BOACTBO KaK HayKa M OTpacilb

IPOMBIIIIIEHHOCTH B c(pepe 4eI0BEUECKOM 1eATEIbHOCTHU?

2. B xakoe BpeMs (hopMHpoBasiach HayKa O JINTEHHOM ITPOU3BOJCTBE?

3. KaxkoBbl OCHOBHBIE CTaAUH (POPMUPOBAHMSI BBICOKOKAUE€CTBEHHBIX
OTIIMBOK?

4. Kakue OTKpBITHS B €CTECTBEHHBIX HayKax CIIOCOOCTBOBAIN Pa3BUTHUIO
JUTEHHOTO MPOU3BOJCTBA KaK HAYKU?

5. OcBoeHME KaKUX OTIUBOK TPEOOBAJIO pa3BUTHS TUTSHHOTO MPOU3BOICTBA
B IIEpBOI1 U BTOpOil mojoBuHe 20 Beka?

6. Kakue cinoxHple HayKH IMO3BOJIAIOT COBEPIIEHCTBOBATh KAY€CTBO
POU3BOAMMBIX OTIUBOK?

7. B ueM cX0JICTBO U B 4eM pa3zinyue HU3NKO-XUMHUECKOTO U
METAJUTYPTrUYECKOro NOAX0Aa K N3yUYECHHIO JTUTENHBIX POLECCOB?

8. KakoB»I LIeb ¥ 3a1a4M JUCUUATIMHBI « PU3HYECKUE OCHOBBI
3aTBEPACBAHUS?

JIEKTPOHHOE CTPOCHHE METAJLIOB U HeMeTAJLI0B. Dusnveckue u

XMMHYECKHE CBOIICTBA METAJLIIOB

1. [lepeuncnute HauboJiee XapakTepHbIE 00IIME CBONCTBA METAJIIIOB.

2. Kakue cymiecTBEHHbIE pa3javuyvs B CBOMCTBaX pa3HbIX METaIOB Bam
W3BECTHBI?

3. ChopmynupyiTe OCHOBHBIE TOJIOKEHUS COBPEMEHHON MOJIENI CTPOCHUE
aTOMOB XUMHUYECKHX AJIEMEHTOB.

4. KakoBbl 0COOEHHOCTH CTPOEHUS IEPEXOIHBIX METAIIJIOB?

5. Kakum 00pa3oM H3MEHSIOTCS METAUIMYECKUE CBOMCTBA AJIIEMEHTOB B
NepuoAax U B rpynmnax?

6. IloueMy aTOMHBIE W HWOHHBIE PAAUYChl 3JIEMEHTOB MEPHOIUYECKHU
M3MEHAIOTCA B rpynnax v nepuojax?

7. CdopmynupyiTe OCHOBHBIC IIOJIO)KCHUS COBPEMCHHOW  TEOPHUH
METAJUIMYECKOU CBSI3H.

8. Kak ¢ moMomipio Teopun METaJUTMYECKON CBSI3U OOBSICHUTH (DU3UUECKUE
CBOMCTBa METAJUIOB?

PaBHoBecne MeK1y TBepAOH KUAKOU (pa3aMu

1. JTaiiTe TEpMOIMHAMHUYECKOE ONPEICIICHUE TOYKH TIJIABJICHUS.

2. YTo Takoe S3HTPONMS CUCTEMBI? 3aBUCHUT JIM OHA OT MACCHI CILIaBa?

3. Haiite onpejeneHue SHTAIbIIUA CUCTEMBI, CBOOOIHOM sHepruu ['nb0ca,
CBSI3aHHOM DHEPIHUU.

4. Kak BbIpaXaeTcsi TEpPMOJMHAMHYECKN PAaBHOBECUE METAJIa B TOUKE
TIJIaBJICHUS?

5. YUTo Takoe CKpbITas TEIJIOTA IUIABJICHUS U KAK OHA CBA3aHA C
TEPMOJMHAMHYECKUMH MapaMeTpaMu CUCTEMbI?

6. Kakue napameTpsl cuCTEMBI CBSA3BIBAET ypaBHeHUe KianelipoHna-
Knaysuyca? Ypasuenue Baut-I'opda?

7. JJaiiTe TEpMOJIUHAMHAYECKOE OIPEICIICHUE TOUEK JIMKBUAYCA U COJUyCa
CIUIaBa.



8.Uto mpencraBiseT AuarpaMMa COCTOSIHUSI OMHAPHOW CUCTEMBI?

9. Chopmynupyiite nmpaBuio (a3 v MOSICHUTE €ro Ha IPUMEPE YUCTOTO
MeTalia, OMHAPHOTO CILIaBa.

10. IIpoBeauTe aHAIHM3 MPOCTEUIITNX JUATPAMM COCTOSIHUS OMHAPHBIX
CILIaBOB.

11. ChopmynupyiiTe npaBuiio peryara u MOSICHUTE €ro MpUMepaMHu.

12. Yto Takoe ko3 pHUIMEHT pacrpeaeneHrs] KOMIIOHEHTa B OMHAPHON
cucteme. Kakrie oH MOXET MPUHUMATH 3HAYCHUS?

OO0uiue cBeeHHs 0 CTPOEHUU METAJLINYECKHX PACILIABOB

1. Kak n3menstores pusndeckne cBOWCTBA METAJJIOB MPHU MIEPEXOC Yepes
TOYKY IJIABJICHUSA?

2. IIpoBeaute cpaBHEHHE O0Opa3a IBUKEHUS aTOMHBIX YacCTHUI[ B TBEPJIOM U
KUIKOM METae.

3. YUro Takoe panbHuii nopsiaok? Urto takoe OmkHuUi nopsinok? Uem
pa3nnuyaroTca KapTUHBI AUPPAKIIUN PEHTTEHOBCKUX Jy4YeH, OJy4aeMbIX OT
CTPYKTYP C JaTbHUM U OJIMKHUM TOPSIKOM?

4. ChopmynupyiTe OCHOBHBIE NIOJIOKEHUS KJIACTEPHOIN TEOPUU KUIKOCTEH.

5. Hapucyiite u nosiCHUTE AUarpamMmy Nepexo 0B MEKy TBEPAbIM U
KUJKUM COCTOSTHUEM.

6. Kak 00BACHUTH C aTOMHO-MOJIEKYJISIPHBIX MO3UIHUI TOT (haKT, YTO OTHU
BEILECTBA IJIABATCA C YBEIMUYEHHEM 00bEMA, a IPYTUe C YMEHbBIIEHHEM 00bema?

7. Kak 00BSICHUTH C MO3ULIMK ATOMHO-MOJIEKYJISIPHOU TEOPUH TOT (PaKT, YTO
TEIJIOTA UCIIAPEHUsI METAJIOB B HECKOJIBKO pa3 0oJIbIlIE UX TEMJIOTHI MIaBICHUS ?

8. Kakoe 3HaueHuEe B CTPYKTYpPE TEXHUUYECKOTO METAJJIA MOTYT UMETH
HEPACTBOPUMBIE TPUMECH?

PaBHOBecHe MeKay YMCTHIM METAJLJIOM M €ro pacijiaBoM Kak
aTOMAapHBIN npouecc

1. Chopmymupytite monoxxenus [kekcona u Yanmepca u fMuHaMUYECKOM
XapaKTepe paBHOBECHSI MEX]Ty TBEPION M KHJIKOU (pazaMu.

2. Ot xakux (akTOpOB 3aBUCAT CKOPOCTH IEPEX01a aTOMOB U3 TBEPAOH
(da3bl B )KUAKYIO U HA000POT.

3. Uto takoe korhPUIIMEHT aKKOMOJJAIIUKA U KaK OH BJIMSIET HA CKOPOCTH
IPsIMOTO ¥ 0OPaTHOTO MpoIlecca NpH MIaBICHUU MeTaia?

4. 3anummTe BhIpaXEHUs sl CKOPOCTEHN Mepexoia aToMoB uepes3 (pa3zoByro
I'paHUIly TPH TJIABJIEHUHU U 3aTBEPJICBAHUU.

5. Uto o3HauaeT BeIpakeHue «auddy3Has rpaHuna pasuena (az»?

6. Uem onpenensieTcs MOpQOJIOTHS IOBEPXHOCTH pa3jieia MEeXy KUJIKOU 1
TBepoi (pa3oit?

7. Yto takoe kputepuit Jxexkcona?

Kpucrauimzanus 4ucThIX METAJIOB

1. TIpoBenuTe BO3MOKHBIE KPUBBIE OXJIAXKAEHUS YUCTOro MeTaiuia. Kak
BIIMSET HA HUX CKOPOCTh OXJIAXKIEHUA?

2. YUro Takoe nepeoxnaxaenue? Kak cBsa3aHo nepeoxiiaxacHue ¢
yMEHBIIEHUEM CBOOOIHOI sHeprun [ ' mbdca paccMaTpuBaeMoi CUCTEMBI?



3. Kak u3zmensiercst cB0001HAsI SJHEPTHSI CUCTEMBI ITPH 00pa30BaHUU
3apo/iplllia HOBOH (a3bl?

4. 3anummTe ¥ MPOBEAUTE aHAJIN3 BBIPAKEHUS JUIsl SHEPIMU TOMOT€HHOTO
oOpa3oBaHMsI 3apO/bIIIIA.

5. BelBeiuTe BBIpAKEHUE JUIs1 KPUTUUECKOTO paguyca 3apOAbIia U
IIPOAHAIIMZUPYUTE €TO0.

6. 300pasute Ha rpaduke kpuBbie AG(T) asst pa3snuyHbIX YCIOBUIA
KpUCTaJUTU3ALUH.

7. U3006pazute rpaduvecki 3aBUCUMOCTD painyca KPUTUIECKOTO 3apO/IbIIia
OT MEPEOXIIAKICHHUS.

8. 3anMInTe U IPOAHATU3UPYUTE BBIPAKEHUE JJI SHEPTUH FETEPOrE€HHOTO
o0Opa30BaHMsl 3apO/IbIILIEH.

9. B ueM 3akir04aeTcsi IPUHIMI CTPYKTYPHOIO COOTBETCTBUSA?

10. Kakoe BinusiHUE Ha pabOTy 00pa30BaHUs 3apO/IbIllia OKa3bIBACT KPUBHU3HA
HIOJIJIOKKH?

11. Oxapakrepu3syiite HOpMaIbHbIA MEXaHU3M POCTa KPUCTAILIIOB.

12. OxapakTepu3yiTe TaHT€HIMAIbHBIM MEXaHN3M POCTa KPUCTAILIOB.

13. Yem Mexanu3m @paHka OTIMYAETCS OT TAHTCHIMAIBHOTO MEXaHU3Ma
pocra?

14. Hapucylite u nosscaute KpuBble TamMmaHa.

Biusinue ¥ moBeieHHe HEPACTBOPUMBIX NPUMeCeH.

1. Kakoe koim4ecTBO HEPACTBOPUMBIX YACTHUIL IPUCYTCTBYET B
METaJUIMYECKUX pacIuiaBax B YCIOBHSIX JJUTEHHOTO MPOU3BOJICTBA U KAKOBA UX
npupoa’?

2. Kakyro poJib B Iporieccax 3ap0xkJAeHHs TBEPIOr0 METaula MOT'YT UTPaTh
HEPaCTBOPUMBIE YACTHILIBI?

3. Kakum oOpa3zom neperpeB paciiaBieHHOTO MeTallia Hajl TOUKOM
IUIaBJICHUS TIEpe]l 3AJIMBKOM B U3JI05KHUILY MOKET BIIUATH HA CTPYKTYPY CIUTKA?

4. O0bsicHUTE, TOYEMY aKTUBHOE JIEWCTBHE HEKOTOPBIX YACTHI] HA
CTPYKTYpY CIUIaBa MOXET HaOII0AaThCs IIPU BHICOKUX TEMIIEpaTypax rneperpena
paciuiaBa HaJi TOUKOM JTUKBHUIYCA?

5. O0BsicHUTE, TOYEMY OJTHU MUKPO- U HAHOYACTHUI[bl HEPACTBOPUMBIX
npuMecel Npu 3aTBEPICBAaHUM CIJIaBa BCTPAUBAIOTCSA B KPUCTAJUIMYECKUE 3€PHA, a
JIPYTUe CKaIlJIMBAIOTCS 110 TPAHULIAM 3E€PEH.

6. Kak BausieT xapakrep BCTpauBaHUs HEPACTBOPUMBIX YACTHUIIL B
3aTBEp/ICBAIONINE CIIaBbl HA UX MEXaHUYECKHUE CBOMCTBA?

7. BiuasieT 1u CKOpOCTh OXJIAKICHUS Ha XapaKTep BCTpauBaHUS
HEPACTBOPUMBIX YaCTHUI[ B 3aTBEPICBAOIINX CILJIaBaX?

TensioBble poueccsl NpU 3aTBEPACBAHNHU

1. ChopmynupyiiTe U 3aUIIUTE YCIOBUS HEMPEPHIBHOCTHU TETJIOBOTO
MOTOKAa Ha TPaHMIIEe pa3jiesia TBEPAOH U KUAKON (a3 mpu cTaroHapHOM (PpPOHTE
KPUCTaJUIM3AL1H.

2. ChopMynupyHiTe U 3aMUILIUTE YCIOBUS HEMPEPHIBHOCTHU TEMJIOBOIO



MOTOKA Ha JABIXKYIEMCs (PPOHTE KPUCTAJUTM3AINH [IPH 3aTBEPIEBAaHNN METaIIa.

3. Kak BiusieT KpuBU3HA 3aTBEPACBAIOIIEH TOBEPXHOCTH HA TEMIIEPATYPY
paBHOBECHSI MEXKIY TBEPIOM U x)uakou (azamu?

4. TlpoBeauTe aHaIM3 MpoOIECcca 3aTBEPIEBAHMS TNIOCKOTO (DpPOHTA B Cllydae
OTBO/JIa CKPBITOM TEIUIOTHI IJIaBJIEHUS Yepe3 TBEepAyIo (a3y.

5. KakoBa mpuunHa yCTOMYMBOCTH IJIOCKON (hOpMBI PpoHTA
KpUCTAJUTA3AIMHU [IPU TEIJIOOTBOJIE Yepe3 TBepAyIo (azy?

6. KakoBbI NpUUMHBI BOBHUKHOBEHUSI MAKPOMO3aUYHOM CTPYKTYPBI CIIUTKA?

7. [IpoBeauTe aHaIn3 MpoIecca 3aTBepeBaHU IIOCKOTO (PPOHTA MPHU
TEIJIOOTBOJIE Yepe3 KUAKYIo hasy.

8. OxapakTepu3yiTe NPUUMHBI U HANPABICHUS JEHIPUTHOTO POCTA YUCTBIX
METAJIJIOB.

9. Yrto Takoe AeHIApUTHBIE CPEPOTUTHI?

PaBHOBecHasi KPUCTAJIM3ALMSA CIUIABOB TBEPABbIX PACTBOPOB

1. ChopmynupyiiTe U 3aUILIUTE YCIOBUS HENPEPHIBHOCTHU TETJIOBOIO
IIOTOKa Ha TpaHMIIe pa3zelia TBEpIoi U KUAKoU (a3 MpHu CTallMOHAPHOM (PpOHTE
KPUCTAJUIA3ALUN.

2. ChopMmynupyiTe U 3aUIIUTE YCIOBUSI HEMPEPHIBHOCTH TETIIOBOTO
IOTOKA Ha JBWXKYILEMCs (PPOHTE KPUCTAJUIM3ALMY TP 3aTBEPIEBAaHUN MeTallja.

3. Kak BiusieT KpuBH3HA 3aTBEPAECBAOIIEH TOBEPXHOCTH HA TEMIIEPATYPY
paBHOBECHS MEXKY TBEPJIOM U KUIKOHM (hazamu?

4. TlpoBeauTe aHaIM3 MpoOLECCa 3aTBEPICBAHMS TUIOCKOTO (DpOHTA B Cilydae
OTBO/JIa CKPBITOM TEIUIOTHI MJIaBJIEHUS Yepe3 TBEpAYIO (a3y.

5. KakoBa npuurHa yCTOMYMBOCTH TUIOCKOU (hopmbl PpoHTA
KPUCTAJTM3ALUH IPU TEIIOOTBO/IE Yepe3 TBepAYHo (pa3y?

6. KakoBbI MpUYUHBI BOBHUKHOBEHUSI MAKPOMO3aUYHOM CTPYKTYPbI CIIUTKA?

7. IlpoBeauTe aHaIU3 MpoOLECCa 3aTBEPAEBAaHUS ITIOCKOTO (PPOHTA MPHU
TEIJIO0TBOE Yepe3 KUAKYIo (azy.

8. OxapakTepu3yiTe NPUUMHBI U HAIIPABJIECHUS JIEHIPUTHOTO POCTA YACTHIX
METAJIJIOB.

9. Uto Takoe AeHAPUTHBIE CPEPOIUTHI?

JAunddy3uoHHoe nepeoxaxKkieHue

l. 3anmumure W NOPOAHATM3UPYUTE MATEMATHYECKOE BBIPAKECHUE IS
PaBHOBECHOM TeMIepaTypbl JIMKBUIYCA B 3aBUCUMOCTH OT PAcCTOSHUS 10 (GpPOHTA
KPUCTaJUIU3aLUH.

2. CdopmynupyiiTe OCHOBHbIE MPHUYMHBI M YCJIOBHS BO3HUKHOBEHUS
T Py3MOHHOTO MEPEOXITaKICHHUS.

3. 3anuimuMTe MaTeMAaTU4YECKOE BBIPAXKECHHUE ISl YCIOBUS, IPU KOTOPOM B
cilly4ae IUIOCKOro ()pOHTA KpUCTAJUIM3ALMU  CylIecTBYeT Au(dy3UOHHOE
IIEPEOXJIAKICHHE.

4. 3anumuTe YCIOBHE OTCYTCTBHUS AU(PPY3MOHHOTO MEPEOXTAKACHUS IS



MJI0CKOTO (PpOHTA KPUCTATUTA3AIUH.

5. Tlouemy otcyrcTBUe IU(DPY3HOHHOTO TEPEOXITAKICHUS CIIOCOOCTBYET
KPUCTAJUTH3AIUHU TUIOCKUM (GPOHTOM?

6. [louemy mmockuii PpOHT KpUCTALTM3ALMK HEYCTOWYHUB B MPUCYTCTBUU
i dy3MOHHOTO MepeoXIaxaCHUs?

7. Kak Bo3HUKAET siuencrasi CTpykrypa’?

8. Kakue dusnueckue mapaMeTpsl BIUSIOT HA BOSHUKHOBEHHE SIICUCTON
CTPYKTYpHI?

JleHIPUTHAS KPUCTAJIN3ALMS.

1. Korna 6b110 BBEIEHO MOHATHE O JEHAPUTHOM pocTe kpuctauioB? Kakue
THUIIBI JEHIPUTOB XapaKTEPHBI I KPUCTAIUIM3ALNH CILIABOB?

2. Kakume ¢uszuyeckue mpouecchl O00YCIOBIMBAIOT BO3HUKHOBEHHUE
MJIOCKOTPAHHBIX JEHIPUTOB?

3. OnummTe MeXaHu3M BOSHUKHOBEHUS MJIOCKOTPAHHBIX JICHIPUTOB.

4. B KakuX yCJIOBUSX BOZHUKAIOT OKPYTIIbIE AEHAPUTHI?

5. Kakue ¢puzmyeckue mporecchl CoCOOCTBYIOT OOpPa30BaHUIO OKPYTIIBIX
JICHAPUTOB?

6. OnuImuTe MEXaHW3M BOSHUKHOBEHUSI OKPYTJIBIX ICHAPUTOB.

7. UTo Takoe AeHJIpUTHAs A4eiiKa U NICHAPUTHBIA mapameTp?

8. Kak cBsi3anbl Mexay coOOW JEHAPUTHBIM TapamMeTp ©U CKOpPOCTh
oxXJIaXKaeHus?

9. YUto Takoe neHApUTHAS TUKBALUA?

10. Kak Bo3HUKaeT AeHAPUTHAS JTUKBALUA?

11. Kak ycTpaHAIOT AEHAPUTHYIO JIUKBALMIO B OTJIMBKaX?

12. Kak cBs3aHpl MexAy coOOd JIGHAPUTHBIM IMapamMeTp W Bpems
BBIPABHUBAIOIIETO OTKUIA?

Kpucranauzanus 3BTeKTHYECKUX CIJIABOB

1. YUro Takoe HBTEKTHKA, ABTEKTHMYECKas TOYKA, ABTCKTHMUYECKMN COCTaB,
ABTEKTUYECKAs Temieparypa’?

2. Moxer iu B OHHApHOW CHCTEME CYIIECTBOBAaTh HECKOJIBKO
ABTEKTUYECKUX TOYEK?

3. OnummTe Hanbosee pacmpoOCTPAHCHHBIE IBTEKTUUECKHUE CTPYKTYPHI.

4. YTto Takoe IBTEKTUYECKAsI KOJIOHUS, SBTEKTUUYECKOE 3€pHO?

5. llepeunciure aHOMaINU B CTPYKTYPE IBTEKTUUECKHUX CIIJIaBOB, KOTOPHIE
HE MOTYT OBITh OOBSCHEHBI HA OCHOBE TUArPaMM COCTOSIHUSI.

6. O0BsICHUTE BO3MOKHBIM MEXaHWU3M POCTa IUIACTUHYATON SBTCKTHKH.

7. Kakoe 3HaueHHWE HMMEET COOTHOIIEHHWE MEXKIY CKOpOCTsIMH pocTa (a3
ABTEKTUKH (0. , B) U coBMecTHOro pocta (0 + ) B CTPYKType 3aTBEPIEBAIOIIETO
ABTEKTUYECKOTO CIjiaBa?

8. UTo Takoe 001acTh CONMPsHKEHHOTO pocTa (a3z?

9.  OxapakTepu3ylTe  CyIIECTBYIOIHE  MEXaHU3Mbl  OOpa30BaHUSA



IBTEKTHYECKUX CTPYKTYP.
HacieacrBeHHOCTh CTPYKTYPHI B JIMTHIX CIUIaBaX

1. JlaiiTe onpeneneHue TEPMUHA «HACIEACTBEHHOCTb CTPYKTYPBI JTUTHIX
CILJIABOB.

2. IlpoBenute kinaccUUKAINIO CTPYKTYPHOUM HACIEICTBEHHOCTH B CUCTEME
«IINXTA -PaCIUIaB - JUTOE U3JICTIUECY.

3. IlpuBeguTe cXeMy OCHOBHBIX TEXHOJOTHUYECKUX MPOLIECCOB, YPOBHEW U
ATAIoB Mepelaunl CTPYKTYPHON MH(POPMAIIMH B TUTHIX U3ACTHUIX.

4. IlpoBeauTe aHAIM3 METOJIUKHN UCCIIEIOBAHUS CTPYKTYPHOI
HACJICACTBEHHOCTH.

5. ChopmynupyiiTe OCHOBHbBIE IKCIIEPUMEHTAIbHbBIE PE3YIbTATHI,
IOJIyYECHHBIE ITPH U3YYECHHUH HACIEICTBEHHOCTH B JIMTHIX CIUIaBaX aJIlOMHUHHSL.

6. [IpoBeauTe aHaIM3 CXEMbI CTPOEHUS PACILIABA C YHACJIEIOBAHHON
CTPYKTYPHOU HEOJHOPOJHOCTHIO.

7. Kakue TeXHOJIOTMYEeCKHUE YCIOBUS CIIOCOOCTBYIOT O0JIee MOTHOM
nepeaaye CTpPyKTYpHOM HHPOpPMaLUK OT IUXThI K OTIUBKE?

BinsiHue BHEIIHUX BO3AeHCTBHUI HA Mpouecchl 3aTBepAeBAHMS

1. Kakue (pu3nKO-XUMHUYECKHE TMPOLIECCHl BIUSAIOT B HAaUOOJbILEH CTENEHU
Ha (POPMHUPOBAHUE OTIMBKU?

2. Kakne MeToapl BHEIIHUX BO3JCHCTBUM BIMSIOT HA CTPYKTYPY M CBOMCTBA
JUTOTO MeTaa’?

3. Kakoe BnusiHME Ha TEIJIOBBIC MPOIECCHI B JUTEHHOU (OopMe OKa3bIBaeT
KOHBEKIIHS pacriiaBa’?

4. K KakuM TOJIO)KUTENIbHBIM pe3yJbTaTaM MPHUBOJIUT MEepEeMEIINBaHHE
paciuiaBa B Ipouecce 3arBepacBaHus? Kakue MeTolbl NepeMElIBaHUS
UCIIOJIBb3YIOTCSl HA MPAKTUKE?

5. B ueM 3akir04aeTcss METOJI ra30MMITYJIbCHOIO ITEPEMENIMBAHUS paciuiaBa?

6. Ha kakume mapaMeTpsl 3aTBEPACBAIOLIEIO CIUIABA OKA3BIBAET BHEIIHEE
naBjieHue?

7. Ha kakue mapaMeTpbl KPUCTAJUIA3ALMKA METAJJIa OKAa3bIBACT BIIUSHUE
MAarHuTHOE MoJje?

8. 3amMiure MaTeMaTHYECKHME BBIPAKEHUS, OTpaKalollMe BIUSHUE
MarHdTHOTO TMOJsi Ha  TeroBo  A(dekT Kpuctaum3alud, CKOPOCTh
KPUCTAJUIM3aLUU U IpyTUe apaMeTpsbl 3aTBEPICBAOIIET0 METAILIA.

9. IlpoBenuTe OIEHKY BEIMYMHBI CHUJI BHOPAIIMOHHOTO BO3JIEHUCTBUS Ha
METAJUIMYECKUI PACILIAB.

10. Kakoe BiaMsgHME Ha CTPYKTYpy JHUTOrO MeETaula OKa3bIBAET
BUOpAIMOHHOE BO3JIEUCTBHE B MPOLECCE 3aTBEPECBAHUS?

7.2.5 TlpumepHblii TepeyeHb 3aJaHUN [JIsl pellleHUs MNPHUKIATHBIX



3ajgaq

He npenycMoTpeHo y4eOHBIM TIIaHOM

7.2.6. MeToauka  BBbICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

3ayeT TMPOBOAUTCS IO TECT-OMIeTaM, KaKIbIA U3 KOTOPBIX conepkuT 10
BOTIPOCOB U 3a1a4y. KaxapIii MpaBWIIBHBIN OTBET Ha BOIIPOC B TECTE OIICHUBACTCS
1 Gammom, 3amada ouenuBaercs B 10 OamroB (5 OamioB BepHOe pelicHHEe U 5
0aIoB 3a BEpHBIN OTBET). MakCUMaIbHOE KOJINYeCTBO HaOpaHHBIX O6amioB — 20.

1. Ouenka «HeynoBieTBOPUTENbHO» CTABUTCA B CIIy4ae, €CIU CTYJICHT
HaOpas MeHee 6 0asIoB.

2. OneHka «YIOBIETBOPUTEIBHO» CTaBUTCA B Cily4ae, €CIH CTYACHT
HaOpai ot 6 10 10 GamtoB

3. Ouenka «XopoImo» CTaBUTCS B clydyae, eclid CTyaeHT Habpan ot 11 mo
15 Gannos.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYIeHT HaOpas oT 16 no 20 6amwos.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

No 1/t KonTpomupyemsie pa3aensl KOHTpOIfIzliyeMOﬁ HanmeHoBaHuEe OLIEHOYHOTO
(TeMbl) TUCUUIIIHBI KOMIIETEHIIHH cpelncTBa

1 BBencnue. IIK-2, YK-1 Tect, KoHTpOIBHAS paboTa,
du3nvecKue CBOMCTBA 3amura pedepara
METaJUTMYECKUX PACIlJIaBOB

2 PaBnoBecue mexnay xuakoit u|l1K-2, VK-1 TecTt, KOHTpOIBHAS paboTa,
TBepAOH (azaMu U MPOIECChHI 3amuTa peepara
3apo/IbIIe00pa3oBaHuUs

3 Muorodasznoe 3atBepaeBanue |[1K-2, VK-1 TecTt, KoHTpOIBHAS paboTa,
u iporecchl AU y3un 3amuTa pedepara

4 VYnpasnenue 3atBepaeBanueM |[1K-2, VK-1 TecTt, KoHTpOIBHAS paboTa,
U CTPYKTYpa CIUTKOB 3amuTa peepara

7.3. MeToguyeckne MaTepuaJibl, ONpeeJslONINe MPOUEAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBanue OCyHIECTBISCTCS, JIMOO TMPU TOMOIIA KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JMOO C WCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLICHKA COTJIACHO METOIUKH
BBICTABJICHUS OLIEHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISCTCS, JIMOO TIPU TOMOIIH
KOMIIBIOTEPHOU CHUCTEMBl TECTHUPOBAHMS, JUOO C HCIOJb30BAaHUEM BBIJAHHBIX
3ajjady Ha OymaxkHoMm Hocutene. Bpems pemenuss 3amady 30 muH. 3arem
OCYIIECTBIISIETCS TMPOBEpPKA PEIICHUS 3aJa4 DK3aMEHATOPOM U BBICTABIISIETCS
OLICHKA, COIJIaCHO METOAMKM  BBICTaBJICHUS OLICHKM TPU  MPOBEICHUU
MIPOMEKYTOUHOM aTTeCTallu.

Pemienne mnpukiIagHBIX 3a7ad  OCYIIECTBIAETCS, JMOO TPU TOMOLIU




KOMHBIOTGpHOfI CUCTCMbI TCCTHPOBAHUA, au00 ¢ MCIOJb30BaHUEM BbIAAaHHBIX

3aJad Ha 6YMa}KHOM HOCHUTCIIC.

Bpems pemenus 3amauy 30 muH. 3arem

OCYHICCTBILICTCA IIPOBCPKAa PCHICHUA 3addad O3SK3daMCHATOPOM M BBICTABIISICTCA

OIICHKa,

COTrJIaCHO

MCTOJAUKH BBICTAaBJICHUA OLCHKH

HpOMC)KYTOqHOﬁ aTTCCTaluu.

npu

IIPOBCACHHUU

8 YYHEBHO METOANMYECKOE 1 TH®POPMALIMOHHOE

OBECIHEYEHME JUCIHUIIJIMHBI)

8.1 IlepeueHb Yy4eOHOIi JUTEpPaTypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
AUCHHUILIHHBI

ABTOpHI,
COCTABUTEJIH

3ariaBue

H3narenancTBo, roja

1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTAaBUTCIIN

3arjaBue

W3z narenscTBO, rOI

1 | Hletnanr A.A., | ®usuyeckue OCHOBBI 3aTBepieBaHus MetaiuioB | Boponex: BI'TY,
[Teuenkuna JI.C. | u crutaBoB B OTVIMBKAX: y4el. nmocodue 2015
2 Cunbman ', | MarepuanoBeaenue: yue6.mocodue M.: «Akagemusy»,
2008.-338 c.
3 | Illerunun A.A., dusnueckue OCHOBHI | Boponex:
[Teuenkuna JI.C., | remnomacconepenoca: Y4yeOHoe nocodue. I'OYBIIO
Ammep B.A. «Boponexckuii
rOCyJJapCTBEHHBIH
YHUBEPCUTET»,
2014. 180 ¢
4 | Ileuenkuna, JI.C. | [IpakTuueckue pacueTsl A JAUCHUILIIMHBI Boponex:
[Iletnnun A.A «Tennodusukay: yueb.-MeTo. nocobue ®I'bOY BO
[OnexTpoHHBIE  pecypc]. —  DnektpoH. | «BopoHexckuii
TekcToBele U rpad. manueie (0,6 MO) / JI.C. | rocynapcTBeHHbIN
[Teuenkuna, A.A. llletnaun. TEXHUYECKHI
YHUBEPCUTET»,
2018.
5 | Ileyenkuna, JI.C. | Pemenune 3amau mo auarpamMmmam cocTosHusi | Boponex:
OpreBa B. A. METaJUIMYECKUX CUCTEM: npaktukym | ®I'6OY BO
[OnekTpoHHBIT  pecypc]. —  DOnexTpoH. | «BopoHexckui
TekcToBele W Tpad. manasie (0,6M0) / JI. C. | rocymapcCTBEHHBII
Ileuenkuna, B. A. FOpbeBa.- TEXHUYECKUU
YHUBEPCUTET»,
2020.

2. JlonoTHUTEIbHAA JIUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arasue

I/IB,HaTCJ'II)CTBO, roa

JI12.1) [letnanH A.A., | ®u3ndeckne OCHOBBI 3aTBepeBaHus MeTauioB | PI'BOY BIIO
AHJpyceBud U CILJIaBOB «Boponex. roc.
J.E. . TEeXH. YH-T», 2008
J12.2| Tlewenkuna JI.C., | MojenupoBanue JIMTEHHBIX  TporieccoB  u | Bopomex:  BI'TY,
Ammep B.A., 00BEKTOB METATYypruu: yued. nocodue 2003
Caranp H.M..

8.2 Ilepeyenbr HHGOPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYLECTBJICHMH 00pa30BaTeJIbHOI0 Npouecca IO AUCHMILIMHE, BKJIIOYAS
nepeYeHb  JMIEH3HMOHHOI0  NPOrpPpaMMHOro0  olecme4eHHsl, PecypcoB
HH(pOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «AHTEepHeT», COBpEeMEeHHBIX



Nnpo¢ecCHOHANTBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:
JInuensuonnoe IO
LibreOffice
Microsoft Office Word 2013/2007,
Microsoft Office Excel 2013/2007,;
CKM LVM Flow
Pecypc uHpOpMAIIHOHHO-TEJIEKOMMYHUKALMOHHOU ceTH «HTEpHE)
http://www.edu.ru/
Oo6pazoBatenbhbiii moptan BI'TY
HNudopmanuoHHasi CIPABOYHAA CHCTEMA
http://window.edu.ru
https://wiki.cchgeu.ru/
eLIBRARY.RU, noctyn cBoGoaubii Www.elibrary.ru
CoBpeMenHbIe PodecCuOHAJIbHBIE 0a3bl JAHHBIX

OnextpoHHo-0mbmoTeunas cuctema JIAHD, noctyn cBoOoaHbBIN
https://e.lanbook.com/

bubnuorexa MammHocTpouTest

Anpec pecypca: https:/lib-bkm.ru/14518

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIS1

OCYHIECTBJIEHUSI OBPA3OBATEJIBHOI'O ITPOIECCA
Jlab6oparopus 306/1(yueb. kopmyc Nel), ykoMIieKTOBaHHAas
CIEIUaIN3UPOBAHHON MEOECIBIO M1 O0YJAFOIIMXCS U MTPETI01aBaTels,
o0opyaoBaHHAS TEXHUYECKUMHU CPEICTBAMH O0YUCHHSI: KOMITBIOTEpAMHU C
JUTIEH3UOHHBIM TIPOTPAMMHBIM 00€CTICUCHHEM C BO3MOKHOCTBIO TTOAKITIOUEHUS
K cetu «IHTEpHET» U NOCTYNOM B 3JEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeNnbHYIO CPely YHUBEPCUTETA, HA0OpaMU JEMOHCTPAIIMOHHOTO
000py10BaHUS.

10. METOANYECKUE YKA3ZAHUA IJI1 OBYYAIOLIUXCH 11O
OCBOEHHUIO JUCIHHUIIJIMHBI (MOAY JIs1)

[To guctunnne «duU3nvecKkue OCHOBBI 3aTBEPACBAHUS OTIIMBOKY» YUTAIOTCS
JIEKLIUH, TPOBOJATCS MPAKTUUECKUE 3aHSATHUS.

OcCHOBOIl M3y4YEeHMS JUCHUIUIMHBI SIBJISIOTCS JIGKIMU, HA KOTOPBIX
U3JlaraloTcsa HauboJee CylnIeCTBEHHbIE U TPYAHbIE BOMPOCHI, & TAKXKE BOIPOCHI, HE
HalIe/AIIne OTPAXKEHUS B YYEOHOU JTUTEpATypE.

[IpakTHueckue 3aHATHS HANpaBlIEHbl HAa TNPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacueTa (PU3MYECKMX CBOWCTB METaUIOB OTJIUBOK, YCJIOBHM
3aTBEpJEBAHMS. 3aHATUSA IPOBOIATCA IYTEM pEIIEHUS KOHKPETHBIX 3aJad B
ayJIUTOPHH.

Bun yaeOHbIX
N JleATenbHOCTh CTYIEHTA
3aHITUU
Jlekusa Hanucanue koHCHeKkTa JEKIMN: KPATKO, CXEMATUYHO, MMOCIEI0BATEIBHO
(UKCUPOBaTh OCHOBHBIC TIOJIOKEHHUS, BBIBOJBI, (OPMYIHUPOBKH,



http://www.elibrary.ru/
https://e.lanbook.com/
https://lib-bkm.ru/14518

0000111eHUs; TOMEYaTh Ba)KHBIE MBICIH, BBLACIATH KIIOYEBBIE CIIOBA,
TepMmuHbl. [IpoBepka TEPMUHOB, MOHATHI C MOMOILBK AHUUKIONEAUM,
CJIOBapel, CHPAaBOYHHMKOB C BBINHCHIBAHMEM TOJKOBAaHUW B TETPAlb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B pEKOMEHAyeMoH sureparype. Ecnu
CaMOCTOSITENIFHO HE yJaeTcs pa3o0parbcs B MaTepuaie, HEoOXO0AUMO
chopMyIIMpOBaTh BONPOC M 33JaTh MPENOJaBaTENI0 Ha JIEKIUH WIA Ha
MIPAKTUYECKOM 3aHSITHHU.

[IpakTuueckoe
3aHsTHE

KoncnektupoBanue  pekOMEHAYEeMBIX  HMCTOYHHMKOB. Pabora ¢
KOHCIIEKTOM JIEKI[MI, OJrOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IPOCMOTP pPEKOMEHJyeMol sureparypbl. [IpocnymmBanue ayauo- u
BUJICO3ANICEN 110 3a/JaHHOM TeMe, BBIIIOJHEHHE PACUETHO-TPaPHUECKUX
3aJJaHuM, pelIeHne 3a]1a4 [0 alTOPUTMY.

CaMocTosTeIbHas
pabora

CamocrosiTennpbHass paboTa CTYICHTOB CIIOCOOCTBYET —TIIyOOKOMY
YCBOGHUS ~ y4eOHOro  Marepuasa ¥ pPa3BUTHIO  HAaBBIKOB
camMo00pa3zoBaHusl. CamocTosTenbHas pabora Iperoaraer
CIIC/TYIOIIIE COCTABIISIOIIHE:

- paboTa ¢ TeKCTaMu: y4eOHHMKaMHU, CIIPAaBOYHUKAMH, JOTIOITHUTEIEHON
JUTEPATYPOH, a TAKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE JIOMAITHUX 33/IaHUH U pacueToB;

- paboTa HaJl TeMaMH /ISl CAMOCTOSITEIEHOTO H3Y4YeHUS;

- yyacTue B paboTe CTyIeHUYECKUX HayYHBIX KOH(EPEHIINHA, OJMMITHAT;

- HOJrOTOBKA K NPOMEKYTOYHON aTTeCTallHH.

IloaroroBka k
IIPOMEKYTOUHON
aTTecTaluu

['OTOBUTBCS K TPOMEKYTOUHOM aTTECTALUU CIENYET CUCTEMAaTUYECKH, B
TEYEHUE BCEro cemecTpa. MIHTeHCHMBHAs MOATOTOBKA JOJDKHA HAYAThCA
HE II03JIHEE, YEM 3a MECAL-IOITOpa 10 MPOMEKYTOUHON aTTECTALUH.
[annsle nepen 3aueToM Tpu JHS 3Q(HEKTUBHEE BCETO HCIONIb30BaTh AJIs
ITOBTOPEHMS U CUCTEMATU3aLMU MaTepraa.




