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CTpykKTypa H coiepKaHMe TN CHUTITHHBI

1. Heau 1 3a1a4u JUCHUIIMHBI, €€ MECTO B Y4eOHOM Ipouecce

Hens m3yueHust TUCHUIUIMHBI «MarepuaaoBeeHue» NaTh OYAYLIHMM CICHUAINCTaM ITO3HAHHE
HOPUPOJIBI U CBOWCTB MAaTEPHANIOB, a TAaKXKEe METOAOB WX YHPOYHEHHs Ui Hauboiee 3(pQeKTHBHOrO
HUCIIOJB30BaHUS B TCXHUKC.

OCHOBHBIMH 331a4aMH TVCLUUILUIAHBI SBISCTCS:

PacKpBITh (PU3UUECKYIO CYIIHOCTh SIBICHUI, MPOMCXOIINX B Marepraiax Mpy BO3/ACHCTBUU Ha
HUX DPa3MUYHBIX (PAKTOPOB B YCIOBHSIX NMPOU3BOACTBA M HKCIUTyaTalldd W HMX BIIMSHUE HA CBOICTBA
MaTepHaoB;

YCTAaHOBUTDH 3aBUCUMOCTb MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaAMH MaTCpraloB;

U3YYUTh TEOPHIO U MPAKTHKY TEPMUYECKOM, XUMUKO-TEPMHUUYECKON 00pabOTKH;

U3YYUTh OCHOBHBIC TpYIIbl COBPEMEHHBIX METAJUIMYECKUX MaTepHaOB, HUX CBOWCTBA M
00J1acTH IPUMEHEHHUS.

2. Mecto aucuuniuebl B cTpykrype OOII BO. TpefoBanuss Kk pe3yabTaTaM OCBOEHMS
coepKaHUA IMCUHUIIHHBI

I[I/ICLII/IHJII/IHB, ((MaTepI/IaJIOBCIIeHI/Ie. Texnonorus KOHCTPYKIOHMOHHBIX MATCpUaIOB)» ABJISACTCA
4acThio, (OpMHUpPYEeMOW Yy4YacTHUKaMU OOpa30BaTEIbHBIX OTHOLICHUH IOATOTOBKH CTYAEHTOB IIO
Hanpasienuto noaroropku  20.03.01 Texnochepnas Oe3omacHocTh. OcHOBBIBaeTCS Ha  0ase
mucuuiuinH: «dusukay, «Xumusny, «Matemarukay, « THXKEHEepHAs U KOMIIbIOTepHAs rpaduKay.

SIBasgercst OCHOBOM AJI1 U3YUYCHUA OTUCHUILIANH HpO(i)GCCI/IOHaJH)HOFO IUKIJIa

3. TpeGoBaHusi K pe3yJbTAaTaM OCBOECHUSI COAEPKAHUS U CHUIITMHBI

Konx n HanmeHoBaHue WNHaukaTopbl 1OCTUKEHUN [Iepedyens mumanMpyeMbIX
KOMITETEHIINI KOMIIETEHIIN I pE3yIbTaTOB
(mo peanu3yeMoil TUCIUILINHE)
OIIK-1 Criocoben OIIK-1.1 YuureiBaet 3naer:
YUHUTHIBATH COBpPEMEHHBIE TCHICHIIUHI CBOMCTBA KOHCTPYKIIMOHHBIX MaTe-
COBPEMEHHBIC pa3BUTHUS BEIYUCIUTEILHOM puanos
TCHJICHIIMM Pa3BUTHUA TEXHUKH, UHPOPMAITMOHHBIX YMmeet:
TEXHUKH M TEXHOJIOTUH | TEXHOJNOTHH IIPH PEIEHAN HCIIOJIF30BaTh ~ METOALI  OICHKH
B 00nactu TUTIOBBIX 3a71a4 B 00J1acTH CBOWCTB KOHCTPYKLIMOHHBIX Mare-
TeXHOC(EpHOH npodeccuoHaIbHON pHaoB
Oe3omacHoCTH, JIeITEeILHOCTH, CBSI3aHHOM C HNmMeer HABBIKH:
U3MEPUTENBHON U 3alMTON OKPYKAOIICH Cpebl U |110100pa MaTepHANIOB ISl TPOSKTH-
BBIYUCIIUTCIEHON oOecrieueHreM 0€30macHOCTH PYEMBIX JieTaJlell MaIlliH U ITOABHK-
TCXHUKH, YeJIoBeKa. HOTO cOCTaBa
MH(OPMALIMOHHBIX
TEXHOJIOTHH IPH
peLIeHUN TUTTOBBIX
3a/1a4 B 00J1acTH
npodecCuoHATBHON
NEeSATeTbHOCTH




4. CTpyKTypa U cofepKaHue AUCHUIIMHBI

4.1. O6beM yueOHOI TMCUMILIHHBI H BUAbI Y4eOHOii padoThI

O0beM yacoB (3a4. ef1.)

N Ounas OuHo- 3aounas
Bun yueOHo# padboThl
dopma 3a04Hast dopma
¢popma
O0beM y4eGHOil IHCIUILTHHBI (BCero) 108 - 108
(3 3a4.em) (3 3au4.en)
Oo0s3aTesqibHAsi ayAUTOPHAsi y4eOHasi HArpys3ka 51 - 6

JUCHMILJIMHBI (BCET0)
B TOM YHCJIE:

Jlexum 34 - 4
CeMuHapcKue 3aHITHS - -
[IpakTHyecKue 3aHsATHS - -

Jla6opaTtopHble pabOTHI 17 - 2
KypcoBas paboTa (KypcoBoil IPOEKT) - - -
Jlpyrue  GopMbl M METOABl  OpPraHU3ALUU -
00pa30BaTeILHOIO nporecca (pacueTHO- - -
rpaduueckue paboThl, MHAUBUIYAILHbIE 331aHHS U

T.I1.)

CamocrosTebHAsi pa6oTa CTyAeHTa (Bcero) 93 - 98
dopma arrecTanuu 3a0 - 3a0

4.2. ConeprxaHue pa3ieioB TUCHUILTHHBI

Tema 1. Kpucramiueckoe cTpoeHHE METAIOB.

OOmast xapakTepuCTUKa U CTPYKTYpHbIE METOJbl HCCIEIOBAaHHS METaIoB. ATOMHO —
KpHUCTaJNIN4eCcKasi CTPYKTypa MeTauioB. JleeKThl KpUCTAIUIMYECKON PEHIETKH METAILIOB.

Tema 2. ®opmupoBaHre CTPYKTYPhl METAIIOB TIPU KPUCTAJUTH3AIINH.

OHEpPreTH4YecKue YCJIOBHs Ipoliecca KpUCTAUIM3ALMU. MexaHu3M Ipolecca KpUCTaIM3aLuu.
dopma KpucTaIM4ecKux obOpazoBanHuil. CtpoeHue ciuTka. [IpeBparieHus B TBEpIOM COCTOSIHHH.
Amnorponus.

Tema 3. CTpoeHue cIjiaBoB.

®da3bl U CTPYKTypa B METAINIMYECKUX CIUIaBax. TBepble pacTBOPbl. XMMUUECKHE COEINHEHUS.

Tema 4. @opMupoBaHUE CTPYKTYPhI CIUIABOB MPH KPUCTATITU3ALUH.

[TpaBmiio ¢a3. DkcnepuMeHTalbHOE MOCTPOCHHE Juarpamm cocTostHus. IlpaBuio oTpe3KoB.
JluarpaMma COCTOSIHMSI CILJIaBOB, OOpa3yOIIMX HEOrpaHWYEHHbIE TBEpIble pacTBophl. Jlnarpamma
COCTOSIHMSI CIJIaBOB, OOPa3yIOIIUX OrpaHUYEHHbIE TBEPJbIE pacTBOPHL. JlMarpaMma COCTOSIHUS CILJIaBOB,
o0pa3ylomMx MEXaHMYEeCKHEe CMECH M3 YHUCTBIX KOMIIOHEHTOB. JluarpamMma COCTOSIHUSI CIIJIaBOB,
0o0pa3yromux XUMUYECKHe CoelMHeHus. JluarpaMma COCTOSIHMSI CIIaBOB, KOMIIOHEHTHI KOTOPBIX UMEIOT
MOJUMOP(HBIE TPEBPAIIECHUS.

Tema 5. [Inactuueckas geopmariust 1 MEXaHUYECKHUE CBONCTBA.



Pazpymienue metaiuioB. MeTonbl ompeAesneHus MexXaHudeckux cBoMcTB. Hakien. Bausaue
HarpeBa Ha CTpPOEHHE U CBOWCTBa JeOpMHpPOBAHHOrO MeTailia. XOJIOAHAs U ropsyas aedopmarius.
Mexanuyeckue cBorictBa. Haknen u pekpucraniuzanusi.

Tema 6. XKene3o u crraBbl Ha €r0 OCHOBE.

KommonenTs! u (ha3pl B cucteme kene30 — yriepoA. JuarpaMma coCTOSHUS kKene30 — HEMEHTUT
(MeracTabmiibHOE paBHOBecue). [luarpamma cOCTOSIHUS Kene30
— rpaduT (crabuiapHOE paBHOBecue). BimsiHue yriepoga M MOCTOSHHBIX NMPUMECEH Ha CBOWCTBA
cranel. Jlerupyromue sneMeHThl B ctaind. CTpyKTYpHBIE KJIACChl JIETUPOBAHHBIX CTaJICH.

Tema 7. YUyryHsl.

Cepsriit u 6enblii 9yryHbl. Beicokonpounslii uyryH. KoBkuit uyryH. CrieniiaibHbIC YyTYHBI.

Tema 8. Teopus Tepmudeckoit 00pabOTKH CTAIIH.

Knaccugukamuss BUIOB TepMmmuueckold o0paboTku. Tepmuueckass o0paboTka W auarpamma
cocrosiHus. [IpeBpaiienue npu HarpeBe (0OpazoBaHUE ayCTeHHUTa). PocT 3epHa aycTeHUTa MPU HArpeBeE.
[lepnutHOE mpeBpaieHue. MapreHcutHoe npepaiieHue. [lpomexxyrounoe (OeHUTHOE IpeBpaIlCHUE).
JlnarpaMmbl H30T€PMUYECKOTONPEBPAIICHUS ayCTeHUTA. TepMOKHHETHUECKHUE JUarpaMMbl ITPEeBpaIeHUS
MepeoxIakaAeHHOro aycTeHuTa. [IpeBpalienus npu oTmycke.

Tema 9. TexHOIOTHS TEPMUIECKOI 0OPaOOTKH.

Orxur 1- ro poga. Omxur 2 — ro poaa. 3akanka. Buasl ornycka. Tepmomexanudeckas o0padoTka.
[ToBepxHocTHas 3akanka. JleQekThl, BOZHUKAIOIINE IPU TEPMHUUECKOI 00paboTKe.

Tema 10. Xumuko— Tepmuueckas o0paboTka.

Teopuss XMMHUKO — TepMHuYecKoil o00paboTku. LlemeHTamms, a30THpOBaHWE W LUAHHUPOBAHUE
craneit. J{uddysnonnas meraumsarus.

Tema 11. KoHCTpYKIIMOHHBIE CTAJI U CIIABHI.

VYrinepoaucTele  KOHCTPYKLIMOHHBIE — cTand. JlernpoBaHHblE  KOHCTPYKLUMOHHBIE  CTalH.
CrpoutenbHble HU3KOJETUpOBaHHbIE cTanu. CTanu A XOJOJHOM ITamnoBKU. KOHCTpYKIIMOHHBIE
LIEMEHTYEMbI€ U yiyuiaemble ctayin. CTanu ¢ MOBBIIEHHONW 00pabaThIBa€MOCThIO pe3anrueM. PeccopHo —
NpYXUHHBIE cTaiu oOumiero HaszHadeHus. [llapuxonommmnuukoBble ctanu. KopposnoHHOcTOMKHE U
KapOCTOMKHE CTalMH cIuIaBbl. JKapompoydHble cTainu U ciuiaBbl. KproreHHsie crany.

Tema 12. IHcTpyMeHTaIbHBIE CTAIN U TBEP/IbIE CILIABBI.

Cramu ans pexymero uHcTpymeHnrta. Cranmu Ui U3MEpUTENbHOrOo HMHCTpyMeHTa. Cranu s
LITAMIIOB XOJ0JHOTo nedopMupoBanus. Cranmu JUisl IITaMOOB ropsdero aedopmupoBaHus. TBepabie
CILIaBBHI.

Temal3. Cranu u craBbl ¢ 0cOOBIMU (PU3NYECKUMHU CBOMCTBAMHU.

MarnutHble cTanu U criaBbl. CTalld U CIUIaBBI C BHICOKUM AJIEKTPUYECKUM COTIPOTUBIICHUEM IS
HarpeBaTeNbHbIX 3JeMeHTOB. CIUIaBbl C 3aJaHHBIM TeMIlepaTypHbIM KO3()()UIMEHTOM JIMHEHHOTO
pacmupenusi. CruiaBbl ¢ 3 dexToM namsatu GopMsl.

Temal4.TuTtaH U CIuIaBbl HAa €T0 OCHOBE.

Tepmudeckass 06paboTKa TUTAHOBBIX CIUIABOB. [IpOMEBITINIEHHBIE CTUIaBBI THUTaHA
Tema 15. AnroMUHMIA U CTUTaBBI HA €0 OCHOBE.

Knaccudukanus amoMHHHEBBIX CIUIaBOB. Tepmuueckas oOpabotka. [ledbopmupyembie u
JTUTEHHBbIE ATIOMUHUEBBIE CIUIaBbl. MarHuil M cIulaBbl Ha €ro ocHoBe. JluteliHble U nedopMUpyeMble
MarHueBbl€ CIJIaBhI.

Tema 16. Menpb 1 criiaBbl Ha €€ OCHOBE.
JlaryHH, WX CTpPOCHHE W CBOWCTBA. DBpOH3BI: OJIOBSHHBIC, ATIOMHUHHEBBIC, KPEMHHCTHIC W
OepuiteBble.  AHTH(QPHUKIMOHHBIE cIuiaBbl. OJOBSIHHBIE W CBHHIIOBBIE 0a00uTHL. I[uHKOBBIC



aHTI/I(pr/IKHI/IOHHBIe CIIaBBI. AJTIOMUHUEBEIC INOAIIHUITHHUKOBBIC CIIJIaBBI.

4.3, Jlekuuu

Ne
n/n

O0beM 4yacoB

Ha3zBanue TeMbl

Ounas
dopma

OuHo-
3204HAA

¢popma

3aounas
dopma

KpI/ICTaJIJII/I‘IeCKOG CTPOCHUC MCTAJIJIIOB.

2

DopMHUpPOBAaHUE CTPYKTYPbI METAILIIOB IIPU
KpUCTAJUIM3aLUU

2

CrtpoeHue CcriaBoB.

N

PopMHUpPOBaHUE CTPYKTYPHI CILIABOB IIPU
KPUCTAJUIM3ALUH.

N

1

[Tnactuyeckas nedopmaruss ¥ MEXaHUYECKUE CBOWCTBA.

Kene3o u CIIaBBEI HA €r0 OCHOBE.

YyryHsl.

Teopus Tepmudeckoir 00pabOTKU CTaH.

TexHonorus TepMuUecKoil 00paboTKH

XHUMHKO — TepMUYECcKas 00padoTKa.

KOHCTpYKIIMOHHBIE CTAIN U CILIABBI.

I/IHCTPYMGHTaJII)HI)IG CTaJIn U TBCPAbIC CIIJIaBbI.

Cranu ¥ crutaBbl ¢ 0COOBIMU (PU3UIECKUMHU CBOHCTBAMHU.

Twutad U cIUIaBBLI Ha €70 OCHOBE

AnoMyUHMH U CILIaBEI HA €C0 OCHOBE.

Menn ¥ criaBbI Ha €€ OCHOBE.

NN DN NN DNDNDNDNDNDN

Hroro

w
~

4.4. JlaGopaTopHble paGoThl

O0BbeM yacoB

Ha3Banue TeMbI

Ounas
¢popma

Oumno-
3204HAA

¢popma

3aounas
(popma

Omnpenenennue CTpOEHUS METAUIOB U CIIJIaBOB METOAAMH
MaKpOCKOIMYECKOTo aHanu3a (MakpoaHanus). M3yduTh
OCHOBHBIE INPUEMBI MAaKpOCKOIMYECKOTO HCCIIEIOBaHMS
METAJUIOB U CIJIABOB.

Omnpenenenue CTPYKTypbl MaTepHaIOB METOJaMH
MHUKPOCKOITMYECKOTO aHann3a (MHUKPOAHAIIN3).
O3HaKOMUTBCS ¢ METOAAMHU UCCIIEIOBAaHUNA CTPYKTYPbI
MaTepUajIoB MPH OOJIBIIHX.

Kpucrannuzauuss u ee BIHMSAHHE HaA CTPYKTYypy U
cBoiicTBa MeTayia. M3ydnTh MEXaHW3M M KHHETHKY]
nporecca
YCIIOBUM

MIEPBUYHON  KPUCTAJUIM3ALNH,

CTPYKTYpY H

BJIMSITHHC
KpucTtaljin3aiuunu Ha
MEXaHUYECKHE CBOMCTBA METala.

1




BnusHue miactuueckoi gedopMaiiii Ha CTPYKTypy H

4 CBOMCTBA METAJNIMYECKUX CILIaBOB. M3yunuTh BiMsHME
XOJOAHOH MacTu4eckoil aedopManuy Ha CTPYKTypy U
CBOMCTBA METAJUIOB

MuKpoCTpyKTypa yriiepoIuCThIX CTajlell B PAaBHOBECHOM|
coctosiHUU. M3yunTh cTpoeHue yriepoAuCThIX CTajeil B
PaBHOBECHOM COCTOSIHUHM, YCTaHOBHTD
MEXJly UX CTPOCHHEM U CBOWCTBaMU

3aBUCUMOCTD|

Crpoenue u CBOMCTBA YyT'YHOB. N3yunTy
6 | MAKPOCTPYKTYpY HYTYHOB; O3HAKOMHUTBCS C Teopuei]
KPpUCTAIIM3AaMM M INPAKTUYECKUM  IIOJYyYEHHEM
YYT'YHOB C Pa3aIuvHON (HOpMoi rpadUTHBIX BKIFOUYCHHUHA

MUKpPOCTPYKTypa JIETUPOBAaHHBIX CTalcH B
7 | paBHOBECHOMCOCTOSIHMHU. M3yunTh BiMsAHME
JIETUPOBAHMS HA CTPYKTYpY

CTaJIU B PABHOBECHOM COCTOSIHUM.

Hroro:

17

4.5. CamocTosiTe/ibHasi paboTa CTY1eHTOB

Ne Ha3Banue TeMbl Bux CPC

O0BbeM yacoB

n/n

Ounasn
¢dopma

Ouno-
3204HAA

dopma

3aounas
¢popma

TIOZIrOTOBKA K
1a00paTOPHBIM

CtpoeHune MeTaTnyecKux
1 | mMaTepuanoB DIEMEHTHI
kpuctamiorpaguu. CtpoeHue pabotam |
PEATBHBIX KPUCTAIIOB. 9K3aMeH

Kpucrannuzanus.  DHepreTuyeckue| NOArOTOBKA K
YCIIOBHS TIpoIecca KPHUCTAJUIN3AIMHN.| J1a00paTOpHBIM

2 MexaHusm nporiecca paboTam, IK3aMeH
KPUCTaJUIM3aLUN. ®opma
KPUCTANTNYECKUX o0pa3oBaHUil.
Crpoenue cnurtka. IlpeBpaiieHus B
TBEPJIOM COCTOSTHUM. AJUIOTPOIHUS

Crpoenue ciuiaBoB. Dasbl U
3 | CTpyKTypa B METaJUTMYECKHUX
crutaBax. TBepable pacTBOPSI.
XVMMHYECKUE COEANHEHHUS

MOJrOTOBKA K
71a00paTOPHBIM
pabotam, 3K3aMeH

dopmMupoBaHuEe CTPYKTYpHI CIUIaBOB| MMOATOTOBKA K
kpuctaymzanuu. IlpaBuno ¢das. 1abopaTopHbIM

OKCIIepUMEHTAIIbHOE TIOCTPOCHUE pabotam, 3K3aMeH




nuarpamm coctosiHus. [IpaBuio 3 6
oTpe3koB. J[uarpaMma cOCTOSIHUS
CIJIABOB
Ynopyrast ¥ miacTuueckast TIO/ITOTOBKA K 6
5 nedopmanusi. Pazpymienue J1a00PaTOPHBIM 3
METaJJIOB. X0JI01Has U ropsa4as paboTam, SK3aMeH
nedopMarius.
MOATOTOBKA K 6
Kenes3o u crutaBbl Ha €T0 OCHOBE. 3
6 J1a00PaTOPHBIM
KommoneHTs! 1 ¢a3bl B cucreme
JKEIIE30 — YIIEPOLL, paboram 3K3aMeH
Uyryn. Cepslii 1 Oenblil 4yTyHBI. IIOArOTOBKA K 3 6
7 Bricokonpounslii uyryH. KoBkuii 1a00paTOpHBIM
yyryH. CnenuanbHble YyTYHBI. paboTam, IK3aMeH
Teopuss Tepmuueckoii 00pabOTKH. | MOArOTOBKA K 3 6
8 71a00paTOPHBIM
paboTam, 3K3aMeH
HOJTOTOBKA K 6
9 TexHosorus TepMuueckoil 00paboTkH| adbopaTopHbIM 3
paboTam, 3K3aMeH
XUMHUKO—TepMHUYEcKass  00paboTKa. MOJATrOTOBKA K 3 6
10 Teopus XMMHKO—TEpPMUYECKOH J1A00PAaTOPHBIM
00paboTKu. LlemenTarms,| P20OTaM, SK3aMeH
AQ30TUPOBAaHUE U  IUAHUPOBAHUE
cTajei. Huddysuonnas
MeTaJuIn3alus.
MOJIrOTOBKA K 6
11 | KoHCTpYKIIMOHHBIE CTAJIU U CIUIABBL. | JJAOOpaTOPHBIM 3
paboTam, 3K3aMeH
HHCTpyMeHTaIbHBIE CTAId U TIOATOTORKA K 4 6
12 71a00paTOPHBIM
TBEp/IblE CILJIABHI. pAGOTAM, FK3aMeH
Cranu u cnnaBsl ¢ 0COOBIMHU TNOATOTOBKA K 4 6
13 . 71a00paTOPHBIM
(U3NIECKUMUCBOWCTBAMH.
paboTtam, IK3aMeH
Tutan W CIUTaBBl Ha €ro OCHOBE. HO/ATOTOBKA K 6
14 | Tepmuueckas 06paboTKa TUTAHOBBIX | JIAOOPATOPHBIM 4
crnasos. [IpoMbILILTEHHbe crtapp | PAOOTaM, SK3aMeH
TUTaHa.
MOArOTOBKA K 7
15 | AJOMHHUHI U CILIaBBI HAa €70 OCHOBE. J1a00paTOPHBIM 4
paboTam, JK3aMeH
MOArOTOBKA K 7
16 | Menp u criaBbl Ha €€ OCHOBE. 71a00paTOPHBIM 4
paboTam, 3K3aMeH
Hroro 53 98

4.7. KypcoBble padoThI/MPOEKTHI M0 JUCHHUILINHE «MarepraloBeeHHe» HE MPeIIoararoTcs
Y4COHBIM TIJIAHOM.




5. O6pa3oBaTejibHbI€ TEXHOJIOTHH

B mpouecce o0yueHHMs Uisl JOCTUXKEHMS IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHMS JUCLMILIMHBI
UCTOJB3YIOTCS CIIEAYIONIME 00pa3oBaTeIbHbIE TEXHOJIOTHH:

- uH)OPMALMOHHO-KOMMYHUKALIMOHHAS TEXHOJIOTUS, B TOM YHCJEe BU3yalu3allus, CO3/1aHUE
JIEKTPOHHBIX Y4€OHBIX MaTEpPHAJIOB;

- TEXHOJOTHS KOJUIEKTUBHOI'O B3aUMOJECHCTBUSA, B TOM YHCIE€ COBMECTHOE pELICHHE
MPOOJIEMHBIX 337a4, CUTyalui, KEHCOB;

- TEXHOJOTus NpoOJeMHOro oOy4YeHHWs, B TOM 4YHCJIE B paMKax pa3zdopa NpoOIeMHBIX
CUTyalui;

- TEXHOJIOTHS Pa3BHBAIONIEIO OOYYCHHS, B TOM YHCJIE MOCTAHOBKA W PEIICHUE 3a/1ad OT MEHEe
CIIOHBIX K 00JIee CII0KHBIM, Pa3BUBAIONINX KOMIETCHIIMH CTYICHTOB;

- TEXHOJOTHs aJanTUBHOrO OOy4YEeHHs, B TOM YHCJIE€ MPOBEICHHUE KOHCYIbTAIUN
MpernojiaBaTess.

6 Y4eOHO-MeTOAMYECKOE M POrPAaMMHO-UH(pOpMAIMOHHOE 00ecTiedeHHe N CIIUTITHHbI

a) OCHOBHAsl JIMTepaTypa:

1. Typununa B.JO. MarepuanoBenenue: MexaHMYeCKHe CBOICTBa MeTaLIoB. TepMudeckas
obpaboTka meramuioB. Cnenuanbhbie ctayi U ciiael / B.FO. Typununa; mox pen. C.A. Hukynuaa -M.:
MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Texct: anekrponnslii // ObC "KoHCynb- TaHT
cryaenta" : [cait]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (ma- Ta
obpamenus: 18.11.2019). - Pexxum noctyna: mo nomnucke.

2. Crnecapuyk B.A. MarepuanoBezieHre 1 TEXHOJIOTHSI MaTepHuaioB: yued.mocodue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekcrt: snextponHsii //9bC
"KoncynbranT ctyaeHTay: [caitr]. - URL: http://www.studentlibrary.ru/book/ISBN9789855034996.html
(mata obpamenus: 18.11.2019). - Pexxum gocTyma: 1mo mojmucke.

0) 1oMOJIHUTE/ILHAS JIUTEepaTypa:

1. Comunes IO.I1. Matepuanosenenue. [Ipumenenne u Beioop Matepuanos / Comuner HO.I1.,
bopszenko E.U., Bonorxanuna C.A. - CII6. : XUMU3AT, 2017. 200 c. - ISBN 978-5- 93808-295-3 -
Tekcrt: DIIEKTPOHHBIN 1 9BC "KoHCynbTaHT cTyneHTa": [caiiT]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mata o6paruenus: 18.11.2019). - Pexum
JOCTYTIA: TIO TIOATHCKE.

2. Xapckuit U.M. MarepuanoBenenue: yueOHoe nocobue / MN.M. XKapckuii, H.II. MBanoga,
J.B. Kywnc, H.A. CBunynoBud - Munck: Beimn. mk., 2015. - 557 c. - ISBN 978-985-06-2517-5 - Tekcr:
AJIEKTPOHHBIN I 9BbC "KoHcynbTaHT CTYIEHTa»: [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (mata o6paruenus: 18.11.2019). - Pexum
JOCTYTIA: TI0 MOAIHUCKE.

3. Crnecapuyk B.A. MarepuanoBeieHIE U TEXHOJIOTHS MaTepHasoB: yued. mocobue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekcr: anexTponHsbIii //9BC
"KoncynpranT cryaenra’: [caitr]. - URL: http://www.studentlibrary.ru/book/ISBN9789855034996.html
(mata obpamenus: 18.11.2019). - Pexxum gocTymna: 1mo mojmucke.

4. snexrponnsiii // OBC "Koncynperant crynenra': [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (nata o6pamenus: 18.11.2019). - Pexxum nocryna:
10 TIO/IITHCKE.

B) MeTOUYECKHEe PEKOMEH AN

1. JlaGoparopHblif MPaKTHUKYM MO TUCHMIUIMHE «MarepuangoBereHuey (JUisl CTYACHTOB JHEBHOM
1 3a04HOH popMax 00ydeHHUs BceX TeXHUUECKHX cnernuanbHocteit.) /Coct.: B. M. Jly6a- cos,

2. Kapramosa JI. U., Koxewmsikun I'. H. MaTtepuanoBenenue 11t MAIIMHOCTPOUTEIICH B 3aa4ax.
VYu4eb. mocobue. -2-e u3z, nepepad. u ucnpas. Jlyranck: M3a-Bo BocTOUHOYKpaMHCKOTO HAIIMOHAILHOTO


http://www.studentlibrary.ru/book/ISBN9785876236807.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9785938082953.html
http://www.studentlibrary.ru/book/ISBN9789850625175.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9785938082946.html

yHuBepcutera nMenn Bimaguvupa Hans, 2004, 192 c.
3.  Meroauueckue yka3aHusi 1 KOHTPOJIbHBIE paOOTHI IO TUCIHUILIHMHE «MaTepruaioBeIeHIe IS

CTYJICHTOB — 3a04YHMKOB Hampaienuit: 8.100403 — opranuzamnusi NEepeBO30K U YIpaBICHUS Ha
TpaHcnopTe (KeIe3HOAOPOKHBIA TPAHCIIOPT, MPOMBINLIEHHBIN TpaHncnopT) 8.100402 - TpaHncnopT- Hble
CUCTEMBI CO CHeIUaIM3alueld opranusanus TamoxeHHoro kontpois / Coct.: JI. M. Kapramo- Ba. —
Jlyranck: U3n-Bo BocTtounoykp. Hail. yH-Ta uM. Baagumupa Hans, 2003.- 10 c.

4, JlybacoB B. M., Morunsnas E. I1. MeramioBenenne u tepMuyeckas oOpaboTKa CIUIaBOB:
VYuebnoe nocobue. — Jlyranck: U3a-so JIHY um. B. lans, 2018. - 134 c.

I) MHTEPHET-pPecypcoB

MuHuctepcTBO 0Opa3zoBanus M Hayku Poccuiickoit denepanuu — http://Munoopuayku.pd/
denepanbHas ciyk0a 1Mo Haa30py B cepe oOpaszoanus u Hayku — http://obrnadzor.gov.ru/

[Topran MenepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 0Opa30BaHHUSI
— http://fgosvo.ru

denepanbHblil mopran «Poccuiickoe odopasoBanue» — http://www.edu.ru/

Nudopmannonnas cucrema «EqrHOE OKHO JOCTyNa K 00pa30BaTeIbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbli IEHTP HHOOPMALIMOHHO-00pa3oBaTeIbHbIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOIMOTEYHbIE CHCTEMBI H PeCypChI

DeKTPOHHO-OMOIHOTE HAs crcTemMa «KoncynpTant CTylIeHTa

»http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOMoTeuHas cucrema «StudMed.ruy» https://www.studmed.ru

Nudopmanuonnblii pecypc 6md1uorexn o0pa3oBaTeIbHOI OpraHnu3anuu

Hayunast 6ubnuorexa umenu A. H. Konsera — http://biblio.dahluniver.ru/

7. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHne TUCIUIITHHBI

OcBoenne aucuumauHbl «MaTepuaaoBeleHHe M TEXHOJIOTUS MaTepuasoB» MpeArnoaraeTt
UCIOJIb30BAaHNE AaKaJeMMUYECKUX ayAUTOPHUM, COOTBETCTBYIOIIMX JCHCTBYIOIIMM CaHUTAPHBIM U
IIPOTUBOMOKAPHBIM NpaBUIaM U HOpMaM.

[Tpouee: paGouee MecCTO IMpernojaaBaTelis, OCHALIEHHOE KOMIIBIOTEPOM C JOCTynoM B MHTepHeT;
MHUKpOcKoMbI Metaitorpadpuyeckue MHUM-7; neun HarpeBa- TenbHble 1aboparopusie CHOJI-6,7/9 u np.;
o0pa3upl, MuUkpouutugsl U 0O0OpPYJOBaHME JUIsI MX IOATOTOBKH; TBepaomep bpunemns, TBepaomep
PoxBenna; paspbiBHast mammuHa P 0,5; xormep MasTHUKOBBIM; cTeHA ¢ (pOPMOBOYHON CMECHIO; OEryHBI
na0opaTopHble Ui MPUTOTOBICHHUS (OPMOBOYHOM cMecH; Bechl J1abOpaTOpHble TEXHUYECKHUE C
KOMIUIEKTOM pPa3HOBECOB; KOIEp Ja0OpaTOpHBIM /Al W3rOTOBJIEHUS 00pa3LoB; MPUOOp IS CYIIKU
o0pasnoB u3 (GOPMOBOYHOW cMecH; MPHUOOpP AJIA OMPEACICHHS TBEPIOCTH; MPUOOp IS ONMpeaesICHUS
ra3onpoHUIIAEMOCTH; THAPABIMYECKUNA Ipecc; MepeueHb HArJISIHBIX MOCOOMM M TEXHHMYECKHX CPEICTB
00y4eHus; KOMIUIEKT IJIaKaTOB MO0 METANIOBEACHUIO U TEPMUUECKON 00paboTKe, CTPOSHHUIO U CBOMCTBaM
METAJUIMYECKUX W  HEMETAUIMYECKUX  MaTepuajoB; albOOMbl MHUKPOCTPYKTYp METAUIOB U
METAJUIMYECKUX CIUIaBOB; JIaOOpaTOpHBbIE CTEHIBl OOpa3loB M HAMNIAAHBIX IOCOOMH Kadeapsl;
CTaHJapTHBIE IIKAbI H300pakeHuit MukpocTpyktyp no I'OCT 5639

[IporpamMmmHOe obecrieueHune:


http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

becruiatHoe mporpaMMHoe
obecrieueHue

DyHKIIMOHATILHOE
HAa3HA4YCHUC

CchUIKHT

https://www.libreoffice.org/

Libre Office 6.3.1 https-//ru.wikipedia.org/wiki/LibreOffice

OducHbli TakeT

OmneparroHHast cu- https://ubuntu.com/

UBUNTU 19.04

creMa https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

IToYTOBBIM KIHCHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird

daiin-mMeHemKep FarManager http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

GIMP (GNU Image Ma-
nipulation Program)

I'paduueckuii penak-
TOP

PDFCreator

Penaxkrop PDF http://www.pdfforge.org/pdfcreator

8. MoH[ O1IEHOYHBIX CPEICTB /sl MPOBeIeHUsI TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOI
aTTecTAlMH M0 TUCHUILIMHE (MOIYJIIO)

IMacnmopt
(poHIa OLIEHOYHBIX CPe/ICTB M0 Y4eOHOH AUCHHUIINHE
«MarepuaJjioBeeHue»
[lepeuenp koMneTeHIIUH (371IEMEHTOB KOMIIETEHIUH ), (DOPMUPYEMBIX B Pe3yJIbTaTe OCBOCHUS yUeOHOM
JUCIUIIAHBI
Kog WNHukatopsl KonTponupyemsie Oransl
Ne | xoHTpOIHp dopmyIupoBKa JOCTHKEHU I TeMBbI y4eOHO dbopmupo-
n/n|  yemow KOHTPOJIUPYEMOi KOMIIETEHIINH JTUCLUTUIAHBL, BaHU
KOMITETEHI] KOMIIETEHIINH (o peanuzyemon MIPaKTUKU (cemectp
U JUCLUIUINHE U3YYEHMS])
1 OIIK-1  |CnocoGen yuutsiBath | OIIK-1.1 YuurteiBaer Tema 1.
COBpEMEHHBIE COBPEMEHHBIE Kpucrannnueckoe
TEHJCHIIUU Pa3BUTHUSL | TEHJICHUIUU Pa3BUTHs | CTPOCHUE METAIIOB.
TEXHUKHU U TEXHOJIOTUH | BBIYUCIIUTEIIBHOU Tema 2.
B 00JacTH TEXHUKH, Kpucrannuzanus.
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator

TexHochepHOi
0€e30IacHOCTH,
HU3MEPUTEIIBHON U
BBIYHCIUTENLHOM
TEXHUKH,
MH(OPMALIMOHHBIX
TEXHOJIOTUH IIpU
PELICHUH TUIIOBBIX
3a/1a4 B 00J1acTH
npodeccnoHanbHOM
NeSTEIbHOCTH

WH(POPMaITMOHHBIX
TEXHOJIOTUM IIpU
PEIICHUN TUTIOBBIX
3a7a4 B o0yacTu
npodecCuoHaIbHON
JIEATEIIbHOCTH,
CBSI3aHHOM C 3aIlIMTOM
OKPY’KaIOIIEH Cpebl
H o0ecrieueHHEM
0e30IMacHOCTH
YyeJI0BeKa.

.Tema 3.
CtpoeHue CIIaBoB.
Tema 4.
dopmMupoBaHUe
CTPYKTYpPHbI
CIUIABOB MpPH
KpUCTaJUIM3AI1H.
Tema 5.
VYnpyras u mia-
CTUYECKas Jie-
dhopmarumu.
Tema 6.
Keneszo u crua-
BbI Ha €T0
OCHOBE.
Tema 7.
UyryHsl.
Tema 8.
Teopust Tepmu-
4ecKoil 00padboT-
KU CTaJIN.
Tema 9.
TexHonorus
TEPMHYECKOIN
00paboTKH.
Tema 10.
XUMMKO-
TepMUYecKas
o0paboTKa.
Tema 11.
KoHncTpykunon-
HBIE CTAJI U
CIUIaBBI.
Tema 12.
HNHcTpymeHnTanb-
HBIE CTAJIA U
TBEp/bIE CILJIABHI.
Tema 13.
Cranu u cruiaBbl
¢ ocoObIMH Pu-
3UYECKUMU CBOM-
CTBaMH.
Tema 14.
TutaH u crinaBsl
Ha €ro OCHOBE.
Tema 15.
AnroMuHUN u
CIUIaBbl Ha €ro
OCHOBE.
Tema 16.
Menp ¥ CIJIaBBIHA,
€€ OCHOBE
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IToxazarenu u KPpUTCPUH OLICHUBAHUA KOMHGTGHHHP'I, OIMIKMCAaHUC IIKAaJI OICHUBAHUA

Kox I/IH,Z[I/IKaTOijI
Ne | komTpomHpy- JTOCTHKCHHI TTepeueHp miaHpy- KOHTponI/Ipyeivae HaumeHnoBanue
Wi | emoit komme- KOMICTCHIAM | PesyBTATOB TEMbI YICOHOM OIICHOYHOT'O
S— (o peanuzyemoit TV CITATITUHBI CpeacTBa
JUCLUATUTHHE )

1 OIIK-1 OIlIK-1.1 3Haer: Tema 1, Bompocer  miis
Crocoben YuuteIBaeT CBOICTBA KOHCTPYKIH- | Tema 2, 3aaHus 1o
YUYHTHIBATh COBPEMEHHBIE | OHHBIX MATEPHAIIOB Tema 3, 1a00paTOPHBIM
coBpeMeHHble | TCHICHINH Vmeer: Tema 4, padoram, 3K+
TEHJECHIIUNA pa3sBUTHA HMCTIONB30BaTh MeTOApl | 1eMa S, 3aM€E€H
pa3BUTHA BBIYMCIIUTENBHO | openky cBoiicTs kop- | 1€Ma 6,

TEXHUKHU U i TCXHUKH, CTPYKIIMOHHBIX MaTe- Tema 7’

eXHONOIML B HH(bOpMaIII/IOH? PUATOB Tema 8,

0BIACTI BIX TEXHONOTHIL | prooor oo Tewma 9,

TEXHOC(EPHOH Hpi PEICHILH noabopa MaTepHanos Tema 10,
THUIIOBBIX 3a1a4 Tema 11,

0€e30IacCHOCTH, B OBIACTH Iy Hp(jeKTHPyeMHX Tema 12,

MBMEPUTENLHON | podeccuonans | 70 e MAHIH IO ) Tena 13,

" ol JIBUSKHOTO COCTaBa Tema 14,

BBIYUCIUTCIIBHO | nesiTeIbHOCTH, Tema 15,

1 TCXHHKH, CBSI3aHHOIA C Tema 16

MHGOPMALMOHH | 3aIMTOM

BIX TEXHOJIOTHH | OKpYKAroLIei

NIpH PEHICHUN Cpeabl U

TUIOBBIX 3ajay | OOeCIeueHneM

B OGIACTH 0e30macHOCTH

npodeccuonanp| TCIOBEKA.

HOU

JEATEILHOCTH

3agaHus no J1a00paTOPHBIM 3aAHATUAM:

JlabopaTopnasi padora Ne 1. OmpeneneHue CTpPOEHUS METaUIOB U CIJIAaBOB METOJaMHU
MaKpOCKOITMYECKOTO aHalin3a (MaKpOaHaJn3):
Onucarh CyIIHOCTh M HA3HAUY€HHE MAKPOCKOIMYECKOro aHaim3a (MakpoaHanusa). OnucaTh

MCTOAUKY UCCICAOBAHHA U3JIOMOB MCTAJIJIOB U CIIJIABOB.

HccnenoBath 00pasnbl M3JIOMOB Pa3UYHBIX CIUIABOB. BBIOpaTh OAMH M3 HHUX, CXEMaTHYHO
3aprCcoBaTh €ro M JaTh 3aKIIt0YeHHe 0 (hopMe U pa3Mepax 3epHa, BIJIE pa3pyLICHUS U MOPOKaX MeTajlia.
OnucaTh METOAMKY MPUTOTOBICHUS MAKPOILITH(OB.
3apucoBaTh MaKpOCTPYKTYpY He(QOpPMHPOBAaHHOTO U JIUTOrO MeTajyla TIociie TIyOOKOTro
TpaBlIeHUs. YKa3aTh COCTAB PEAKTUBA M 0XapaKTEPH30BATh MAKPOCTPYKTYPY.
3apucoBaTh MaKpOCTPYKTYpPY OOpaslloOB IOCIE MOBEPXHOCTHOTO TpAaBJICHHS. YKa3aTh COCTaB

peaKTHBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BbIsSIBUTH XMMHUYECKYI0 HEOJAHOPOJHOCTh (JIMKBALMIO) cepbl Mo MeTony baymana. IlomydeHHbII
CEpHBII OTIIEYAaTOK IPUKIEUTDh B TETPAJb U JaTh 3aKIOYEHHUE O XapaKTepe paclpeesieHusl Cephl B CTAJIH.
IIpuBecTH cOCTaB peakTUBA U XUMHYECKUE PEAKIIMH, IPOUCXOAIINE B IPOLECCE UCCIEAOBAHHUS.
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JlaGopatopnass padora Ne 2. OrmnpeneneHue CTPYKTYpbl — MaTe€pualoB  METOJAMU
MHUKPOCKOIIMYECKOT0 aHalin3a (MUKPOAHAIIU3).

Onucathb Ha3HauYE€HHE MMKPOCKOIMHMYECKOro aHanusa (MukpoaHanusza). Omucath METOTUKY
MIPUTOTOBJICHUS U TPABJICHUS MUKPOLLTH(OB.

3apucoBaTb CXE€My OTPaXEHMs JIyded OT IIOJIMPOBAHHONM U IPOTPABJIEHHON IOBEPXHOCTH
MeTaa.

N3yunTh yCTPOWCTBO M MPHHUUI pabOTHl METauIOrpaguuecKoro MHUKPOCKONA. 3apucOBaTh
ONTHYECKYIO cXeMy MUKpockorna MUM-7.

HccnenoBath Ha MeTamorpaduyeckoM MUKPOCKOTIE MUKPOIUTH( 10 TpaBieHus. 3apuCcOBaTh €ro
B kBazpare 30%30 MM U AaTh 3aKIIOUYEHHE O KAUeCTBE MPUTOTOBJICHUS MUKPOILIHdA.

HccnenoBaTh Ha MHKPOCKOIIE MHUKpOLUIM( IOCIE TpPaBiCHUSA. 3apUCOBaTh €ro CTPYKTYpY B
kBazapare 30x30 MM U AaTh 3aKJIFOYCHHE O Ka4eCTBE TpaBieHUs Mukponumda. Onucats Gopmy u pazmep
3epeH, 1e(heKThl BHYyTPEHHETO CTPOSHUS MeTaia (€CiIi OHHU MPUCYTCTBYIOT B METAJLIE).

Onpenenuth yCTaHOBIEHHOE Ha MUKPOCKOIE yBeJIHueHHEe (MOJb3YSACh CIPABOYHON Tabnuien) u
3aImcarh ero Mmoj CXeMaMi MUKpPOIUTH(OB.

JlaGopaTopuasi padora Ne 3. Kpucraimmusanus u ee BIUSHUE Ha CTPYKTYPY M CBOKWCTBA MeTalia

W3y4unth ycTpoWCTBO OHOJOTHYECKOTO0 MHKPOCKONA W paboTy Ha HeM. HauepTuth u omucaTh
ONTUYECKYIO CXEMY OMOJIOTMYECKOr0 MUKPOCKOIIA.

[TpocMoTpeTh HAa OHOJIOTHYECKOM MHUKPOCKOIIE MPOLECC KPUCTAIUTM3AIUHN Kalljll pacTBOpa

Onucats nporecc KPUCTAIUIU3ALUHN COJIH.

3apucoBarh CTPOCHHE 3aTBEPIEBAIOIICH KaIlJIM PacTBOPA COJHM C COOTBETCTBYIOIIMMHU TOSC-

HEHUSIMU.

N3y4ynTh TMOA. MUKPOCKOIIOM CTpoeHHe 4nucToit Memu u jatrynu (60% Cu, pemerka I'IIK;40%
Zn, peumetka ['TIY) u cxemaTudecku u300pa3uTh CTPYKTYPHI.

JlaGopatopnas paGora Ne 4. BiausHue miuactudeckoil negopManuu Ha CTPYKTYpy M CBOicTBa
METAJINYECKUX CIUIABOB

W3meputh BeICOTY 00pa31oB 0 Aedopmarui. BeImomHUTE ocaaKy o0pa3ios.

N3meputh BbicOTy 00pa3ioB nocie nedopmanuu. OnpenenuTs cTeneHb aedopmaiun 00pasIos &,
%.

3amepuTh TBepAOCTh 00pa31oB. [lonydyeHHbIe TaHHBIE 3aHECTH B Ta0.

[To momyyeHHBIM JAHHBIM TMOCTPOUTH TpapUK H3MEHEHHUS TBEPAOCTH MaTepuayia OT CTENeHHU
nedopmaruu HB = f(g). CnenaTh BbIBOI O BIMSHUU CTENIEHU AePOpMAIIMK HAa TBEPIOCTh METAJIJIOB.

N3yuuTh 1 3aprcoBaTh CTPYKTYPY 00pa3LoB MOCIe pa3InYHbIX CTeNeHel qedopmanuu.

JlaGopaTtopnas padora Ne 5. MukpocTpykTypa YIJIEpOIUCTBIX CTajJel B PaBHOBECHOM
COCTOSIHUHU.

N3yunTe MHKPOCTPYKTYpPY YIVIEPOAMCTBIX CTaJe B PAaBHOBECHOM COCTOSHMHM. CXeMaTH4eCKH
3apHCcoBaTh HA0JII0JaeMyI0 B MUKPOCKOII MUKPOCTPYKTYPY B KBajpaTax

30%30 mMm.

Onpenenuts MO MHUKPOCTPYKTYpE C IIOMOIIBIO IpaBUjIa OTPE3KOB COJEp)KAaHUE YIieponaa B
Ka)KJIOM o0pasIiie CTaju.

[Ton kaxapIM PUCYHKOM YyKa3zaTh MHMKpPOCTPYKTYpY, COJep)KaHue yriepojaa, (as3oBblii cocTas,
IIPEIIoIaraeMyro MapKy CTalld, ee Kiacc.

N3 cipaBoYHOM TaOIUIBI BHITHCATH MEXaHUMUYECKUE CBOWMCTBA Ul MCCIIETyeMbIX MapoK cTajiel u
MIOCTPOUTH IpaUyECcKyI0 3aBUCUMOCTD «MeXaHUUeCKHe CBOMCTBA - COJIepKaHue YIIIEPOIa.

JlaGopaTopnas pa6ota Ne 6. CTpoeHHe U CBOWCTBA YYT'YHOB.

N3yunTh 0] MUKPOCKOIIOM MHKPOCTPYKTYpY O€JI0ro 4yryHa U 3apucoBath ee B kBajapare 30x30
MM. YKa3aTk CTPYKTYpPY U CTPYKTYPHBIH KJIacC 3apHCOBAaHHOI'O YyTyHa.
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N3yunTh MOA MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPbIX, BBICOKOIIPOYHBIX U KOBKUX YyI'YHOB JI0 U
nocie tpaBineHus. Ha mukponumdax 1o TpaBiaeHHus onpeaeauTs GopMy rpadUTHBIX BKIIOYCHUNA U BHU]
yyryHa. Ha Mukponumgax mnociae TpaBieHHS HCCIENIOBaTb CTPOCHHE METANIMYECKOM OCHOBBI MU
OIIpeAEIUTh MapKy uyryHa. Pe3ynbTaTsl nccie1oBaHui IPeACTaBUTh B BUJE pUCYHKOB (kBaapatsl 30%30
MM).

Kpatko onucarb criocoObl MOIYyYEHHS CEPOT0, BEICOKOPOYHOTO M KOBKOTO YyTyHOB.

JladopaTopnasi pa6ora Ne 7. MUKpPOCTPYKTypa JIETMPOBAaHHBIX CTajledi B PaBHOBECHOM
coctostHUM. 3yuuTh CTpoeHUE CTallel M0 MUKPOCKOIIOM.

CxemaTudecku 3apucoBaTh HabmoaeMble CTPyKTyphl B KBagpatax 30%30 mm. C momorisio
JarpamMm OIpeJIeUTh KJIAcC U3y4aeMbIX CTaJle.

[Ton kaxnplM pHUCYHKOM HAamucaTh MapKy CTalHd, €€ XHMHYECKUH COCTaB, CTPYKTYpy U
CTPYKTYPHBIH KJ1acc

JladbopaTopnasi pab6ora Ne 8. Hopmanuzauus yriaepoaucToil craiu. 3anucatb MapKy CTajid B
rpady 2 npoToKoa.

H3mepuTh 00pa3iipl Ipy MOMOIIH IITAHTCHIIMPKYJIS U pe3yJIbTaThl 3aMepa 3aMuchiBaTh B rpady 3.

Omnpenenuts TBeprocts HB 00pa3slioB B HMCXOAHOM COCTOSHMM W TIOJyYEHHBIE PE3yJIbTaThl
TBEPAOCTH 3amucarth B rpady 4.

BrinonHuTe HOpMaNM3alUilo 00pa3lioB U OMNPEIENIUTh TBEPAOCTh YIJIEPOAUCTOM CTalu IoOCie
HOpMaJIH3aIuH.

Onpenenuts TeMnepaTypy HOPMAaJIH3allMd CTalld, IOJNB3YSACh HIDKHEH 4YacTbiO JTHarpaMMBI
KEIe30-1[EeMEHTHUT.

Jis  cpenHEeyrJIepoOAMCThIX TOIBTEKTOMIHBIX cTaneit (cramm wmapok 40-65) Temmeparypa
HopManu3aiuu BeiOupaercs Ha 30-50°C Beime gubnuu GS, 1. e. Aczt(30-50°C), ast BBICOKOYyTJIE-
POIUCTBIX 3a3BTEKTOMAHBIX cTaned (Y9-Y12) temneparypa Ha 30-50 °C Bpime nmunuu SE, 1. e. Acm+
(30-50°C).

TemnepaTypy HOpManM3aluy 3anucarh B rpady 5.

Onpenenuts 0010 MPOAOKUTENFHOCTh HArpeBa U BBIJEPKKU 00pa3lioB U3 pacyera 1,5 MUH Ha
1 MM aEamMeTpa WK TOJIIMHEI 00pa3na. Pe3ynprarel 3anucars B rpady 6.

OOpasupl TOMECTUTh B I€Yb, HATPETYIO A0 TeMIepaTyphl HOpMAaJIH3allMU JAJs CTaTd JaHHOU
MapKH, Kak OKa3aHo Ha PUC. 2, U BBIIEPXKATh B TIeUd TpeOyeMoe BpeMms.

N3Bneup 00pasibl Mocae10BaTeNbHO OJUH 32 JAPYTUM U3 MEYd U OXJIaJUTh MX Ha CIOKOIl- HOM
BO3yXe€.

3auyncTuTh 062 TOpIa 00pa3loB Ha NUTU(OBATBHOMN HIKYpKE.

Onpenenuth TBEPAOCTh HOPMAIM30BAHHBIX 00pa3oB. Pe3ynbTaThl H3MEpeHHH TBEPIOCTH
3aHEeCTH B rpady 7.

N300pa3uTth rpaduvecky pexxuM HOpMAITM3aIllui B KOOPAMHATAX TEMIIEpaTypa - BpeMs Harpesa.

N3yuuth CTPYKTyphl HCCIEAYEeMBIX CTajell A0 U mocjie TepMHuyecKkoil oOpaboTku. 3apucoBaTh
CTPYKTYpbI B kBagparax 30x30Mm.

JlaGopaTopnas pa6ora Ne 9. MUKpoCTpyKTypa LIBETHBIX CIUIABOB.

OnpenenuTh XUMUYECKUI COCTaB IBETHBIX cIiaBoB jatyHu JI60, Oponssl bpC30, nropantomMunus
J1 u cunymuna AJI2.

N300pa3uth auarpammel coctossaus cuctem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax coOCTOSHMS CHCTEM YyKa3aTb COOTBETCTBYIOUIME KOHIIEHTPAlMH CIUIABOB,
ONPEACINTh MUX CTPYKTYPHBIM COCTaB B paBHOBECHOM cocTosiHuM npu 20°C M yka3aTh TeMmmepaTypbl
KPUTHYECKHUX TOYEK.

N3yunTh MUKPOCTPYKTYpPY HBETHBIX cruiaBoB JiatyHu JI60, 6ponssr bpC30, mopamomunns 11
(3aKaJIEHHOT'O ¥ UCKYCCTBEHHO COCTapEeHHOr0) U cuutyMuHa AJI2.
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CxeMaTHueck 3apucoBaTh HaOIIOJaeMbIe CTPYKTYPHI cruiaBoB B kBazaparax (30x30 mm). Tlon
KaXXIIbIM PHUCYHKOM YKa3aTb MapKy CIlIaBa, XUMHYECKUU COCTaB M THUII JAuarpaMmbl COCTOSIHUSA, K
KOTOPOMY OH OTHOCHTCSL.

VYka3zaTh, Kakue W3 W3YUYCHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoil. OTBET 000CHOBATS.

Kpurepru u mkana oleHUBaHHS IO OIIEHOYHOMY CPEJICTBY —
3a0aHUsL NO 1AOOPAMOPHLIM 3AHAMUAM

[ITxana oneHUBaHUS
(uaTEpBaI OAIIOB)

5 3anaHue BBIIIOJIHEHO HA BBICOKOM YpPOBHE (CTYJIEHT B IOJHOM 00beMe
OCBETHJI pacCMaTPUBAEMYIO TIPOOJIEMATUKY, ITPUBEII APTYMEHTHI B TIOJIB3Y
CBOMX CYXJIECHUH, BlajzieeT NpOoGUIbHBIM MOHATHIHBIM (KaTeropuaib-
HBIM) aImmapaToM | T.I1.)

Kputepuii orienuBanus

4 3ajanue BHIMOJIHEHO HA CPETHEM YPOBHE (CTYACHT B II€JIOM OCBETHII
paccMaTpuBaeMyro MpoOJIeMaTuKy, MPUBET apryMEHTHI B MOJIb3y CBOMX
CY>KJICHH, JOMyCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

3 3aanue BHIIOJHEHO HA HU3KOM YPOBHE (CTYJIEHT JOMYCTHII CYIIECTBEH-
HbI€ HETOYHOCTH, U3JIOKUJI MaTepuai ¢ omrOKamMu, He BIaJeeT B JOCTa-
TOYHOM cTeneHu NpodUIbHBIM KaTeropuaabHbIM anmnapaToM U T.I1.)

2 3ajaHue BBITIOJIHEHO HA HEYJIOBJIETBOPUTEILHOM YpPOBHE WM HE Tpe-
CTaBJIeH (CTYJEHT HE TOTOB, HE BBHITTOJIHIII 3a/IaHUE U T.11.)

OueHovHbIe cpeACTBA AJsl POMEKYTOUHOM aTTecTAUMHU (IK3aMEH)

CrpoeHnue naeanbHbIX KPUCTAIIJIOB.
[TepeunciuTh OCHOBHBIE CBOMCTBA METAJIJIOB.
OxapakTepu30BaTh NOHATUE METATIMYECKON XUMUYECKOU CBSI3H.
Ha3Batp oTnnune KpucTainuyeckoro u aMoppHOTO COCTOSTHUS BEIIECTBA.

5. Has3BaTh TpHM OCHOBHBIX THMA KPUCTAIMYECKHMX PEIIETOK MeTaula, U OIucaTh
PaCIOJIOKEHHUSI aTOMOB B HUX.

6. Jlate ompeneneHue KoopAWHAIMOHHOTO uyucna, HaWtu ero ans OUK w (umm) T'HK
pEIIeTOK.

7. UYem xapakTepuszyeTcsi U KaK BBIYUCIAETCA IUIOTHOCTh  YMAaKOBKH  aTOMOB B
KPHUCTAJUIMYECKOM pemeTke?

8. Uro co0oii pencTaBiseT U Kak MPOSIBISIETCS aHU30TPOTHS KPUCTAILTUIECKUX Te?

9. CrpoeHue pearbHBIX KPHCTAIIOB.

10. Kak reomerpudecku KiIacCUPUUUPYIOTCT JCPEKTh  KPUCTAITMYECKOTO  CTPOCHHS?
[TpuBectu npuMeps! 1e(HEKTOB KaXKI0TO Kiacca.

11. [ath ompeneneHrne BaKaHCUU M MEXKY3EJIbHOTO aToMa.

12. Ha3BaTh BO3MOXKHBIC MEXAaHH3MBI OOpa30BaHUS TOYCUHBIX JCPEKTOB B HJICATBHBIX KPH
CTaJlIaX ¥ OMKCATh UX MOBEIEHUE U POJb B AU PY3NOHHBIX MpOIleccax.

el NS
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13.
14.
15.
16.
17.
18.
19.
20.
21.

Onucare KpaeByro IUCIOKAIMIO U T€OMETpHUI0 € 00pa3oBaHusl.

Omnwucath BUHTOBYIO AMCIOKALIUIO M MEXaHU3M €€ 00pa3oBaHMUsL.

Uto Takoe BekTop broprepca?

Kak onpenensiercst sHeprus AMCIOKau?

Kak onpenensiercs miIoTHOCT AUCIOKAMK?

Kak Biuser IoTHOCTh AUCIOKALMM Ha IPOYHOCTh KPUCTAJLIIOB?

Omnucath cTpOeHHE MaJIOYIJIOBBIX TPAaHULl HAKJIOHA.

Onucarb cTpOE€HUE BBICOKOYIJIOBBIX (MEK3EPEHHBIX) MPaHULL.

Kak B3aumoaeicTByoT Mex 1y OO0l U APYT ¢ APYroM JIMHEHHbIE (JUCIOKALNN) U

MMOBEPXHOCTHBIC (TpaHUIBI) Te(hEKTHI?

22.
23.
24.
25.

Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIN3 METAJIOB.

UTto Ha3bIBaETCS, MUKPOCTPYKTYPOU?

Kakne ocHOBHBIE 30HBI KPUCTAIUIN3AI[MU UMEET CIUTOK?

[To xako¥ mpuuuHe B CIUTKE 00pa3yeTcsl ycaaouyHasi paKkOBHHA U /1€ OOBIYHO OHA

parnonaraercs?

26.
217.
28.
29.
30.
31.
32.
33.
34.

Uro Ha3bIBaeTCs, JIMKBALUEH, U KaKU€ BUJIbI JIMKBAI[UH CYIIECTBYIOT?

UTo BBIABIIAET OTHEYATOK 10 MeToay baymana?

B yem npuyrHa NOSBIEHHUS BOJIOKHUCTOTO CTPOSHHUS TIPH ropsiueil 00paboTKe JaBICHUEM.
OO0BSICHUTB, KaK JIOJDKHBI PACIIONIaraThCsl BOJOKHA B TOTOBOM U3JIEIHH U TIOYEMY.

UTO MOKHO BBISIBUTH 10 BUy U3JIOMOB CTaJIU U 4yTr'yHa?

Urto Ha3bIBaE€TCS, MUKPOCTPYKTYPOU?

Onucarb NPUHIMI BUIUMOCTH MOJI METAJIOrpapuuecKM MUKPOCKOIIOM.

HazBarb onepaiyy moAroToBKu MUKpOUUTH(a U UX MOPSIOK.

C Kako# 1eNbI0 MPOBOJUTCS TPABICHHE MUKPOUUTHU(OB, YTO MOXKHO HAOIIOAATH 710 U

IIOCJIC TpaBJ'IeHI/IH?

35.
36.
37.
38.
39.
40.
41.
42.
43.

Yro noHMMaeTcs MoJ| pa3pelaroleil ClioCOOHOCTbI0 MUKPOCKOIIA.

Kak onpenensiercs yBenuueHue MUKpockona?

HazBartb cxoacTBa v OTIIMYMS Mpoliecca NUTM(OBAaHUS U MTOJTUPOBAHUS MUKPOILIU(OB.
@da30BbIE IIEPEXOBI.

UYro Ha3bIBaeTCA, IEPBUYHOM, a UTO BTOPUYHON KPUCTAJUIM3ALUEH?

B yem 3axnrodaercs TEpMOJAMHAMUYECKUI CTUMYJI ITpoLiecca KpUCTaIN3aluy’

Ha3Bate asieMeHTapHbIE CTAIMM MEXaHNU3Ma KPUCTAIIN3ALNH.

Kakum nmapameTpom onuceIBaeTcs Kaxkaasi CTaausl KpUCTaUIM3alun?

Kakumu nomkHbl ObITH TapaMeTpbl KPUCTAILIN3ALUY JJIs1 IOJTYyYEHUS! KPYITHO3EPHUCTON N

MEJKO3EPHUCTOM CTPYKTYpBI CIUIaBa?

44, Uro Takoe KpUTHUECKHUH pa3Mep 3apoJibliia KpUcTauin3aun?

45. Kak BiusieT creneHp NepeoxyaKACHMs CIUIaBa Ha pa3Mep 3€pHA M Ha MEXaHUYECKHE
cBoiicTBa?

46. UTo Takoe rOMOreHHasi ¥ Te€TepOreHHast KPUCTAIIU3aus !

47. Kak BiusI0T pacTBOpUMBIE M HEPACTBOPUMBIE IPUMECH Ha MPOLIECC KPUCTAIUIU3ALUH?

48. KakoB npenmyIecTBeHHbIA MEXaHU3M KPUCTAIIN3AIMH PEATbHBIX CIIaBOB?

49. Yro Ha3bIBaeTCs, MOIUPUIIIPOBAHNEM?

50. Kak u ¢ kako# 11e1610 TPOBOIUTCS MOAU(PHUITIPOBAHUE CTUIABOB?

51. Yro Takoe monmumop¢usm? IlpuBectu mpumep meraiia, 00JAAaOMEro MoaIuMoppus

52. Teopus crinaBos.

53. UYro Ha3pIBaeTCA, METAIUIMYECKUM CIUIABOM?

54. Urto Takoe koMroHeHT? - ¢aza?

55. Kakoe cocrostHue cIiaBa Ha3bIBa€TCs PaBHOBECHBIMY

56. UYro Ha3bIBaeTCs, TBEPIABIM PacTBOPOM? - XMMUYECKUM COEIMHEHUEM? - T€TEPOTE€HHOMN

CTPYKTYpOi1?

57. Kakumu ObIBatoT TBEpbIC PACTBOPHI?

58. UYrto 03HauaeT TBEpAOPACTBOPHOE YIIPOUHEHHUE U B YEM €r0 IPUUUHBI?
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59.
60.
61.
62.
63.
64.
65.
66.
67.

KOMIIOHCHTOB.

68.

JlnarpamMmbl COCTOSIHHS TBYXKOMITOHEHTHBIX CILIaBOB.

Uto Takoe quarpamMmma COCTOSHUS?

Kakue Touku Ha3pIBAIOT KPUTHUECKUMU?

UYrto Takoe TEpMHUYECKUI aHaIM3, KaKOBa €T0 CBSA3b C JUArPaMMOM COCTOSIHHS CTUIaBOB?
KakoBa npaktuyeckas METOAMKA MOCTPOCHUS AUArPaMM COCTOSIHUS CIUIaBOB?
Chopmynupyiite nmpaBuio das.

UTo 1o3BOJISIET ONMPEEIATh IPABUIIO OTPE3KOB?

MeToanka IpUMEHEHHUST METOJIa OTPE3KOB.

N300pa3uth nquarpamMmy COCTOSIHHS CIUIaBa C HEOIPAaHUUYEHHON PaCTBOPUMOCTHIO

Kakoe MMpEeBpalIiCHUC HA3BIBACTCA 3BTCKTUYCCKUM (BBTGKTOI/II[HBIM, MNECPUTCKTUUCCKUM,

NepuUTEeKTONIHBIM)? [IpuBECTH cXeMy 3TOW pEaKIHuH.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
CTEIeHbIO?
85.
86.
87.
88.
89.
90.
91.
92.
93.

Kakue nuH1YM Ha3bIBAIOTCS JIMHUAMHU JIMKBUIYC U COJIUTYC?

B 4yem oTnuyme CTpyKTypHO# 1uarpaMMel OT pa3oBoii?

VYupyras u nactuyeckas aegopmarusi.

Kakas nedopmarust Ha3pIBaeTCst ypyroi 1 KakoB €€ aTOMHBII MEXaHU3M?

Yro Takoe riactuueckas aepopmanus?

KakoBa poib 1ucinokanuii B peaan3aluy MeXaHu3Ma IIacTUYECKOro cBura?
Ha3zoBute aToMHbIe (IMCIOKAL[MOHHBIE) MEXaHU3MBI IUIACTUUYECKON AedopMarii.

Kak u3Mensiercst CTpyKTypa cIjiaBa MpH IUIacTHYECKOi aedopmanuu?

Kak n3MenstoTcst cBoiicTBa (MeXaHUYECKUE) CIUIaBa MPH MJIaCTUYECKOl edopmannn?
Uro Takoe TeKCcTypa U KaKOBbI CBOMCTBA TEKCTYPUPOBAHHOTO CILIaBa?

Yro Takoe pekpucrammzanus’?

Uro Takoe mopor pekpucramuimzauun’?

Kakue craguu npoxoauT METasul B IPOLECCE PEKPUCTAIUIM3ALUH !

UYto Takoe Bo3Bpar (0TabIX)?

Yro Takoe KpuTHUecKas cTeneHb aedopmarnun? B kakux mpeaenax oHa HaX0UTCs?
Kak Benér cebs nmpu HarpeBe CTpyKTypa MeTailia, AepOPMUPOBAHHOTO ¢ KPUTUYECKOM

Uem oTuyaroTcs X0J0AHAs U ropsiuas aedopmaruu?

Kak m3Mensitorcs cBoicTBa (MexaHU4eckue) 1eOpMUPOBAHHOTO METalljia MpU Harpese
Mexanndeckne CBOMCTBA CIUIaBOB. Paspyiienue.

HaszoBute 0CHOBHBIE MEXAHUYECKUE CBOMCTBA METAJUIMYECKUX CIUIABOB.

Kak 0003HaualoTCs M B KaKUX €IUHUIIAX U3MEPSIOTCSI OCHOBHBIE MEXaHMUECKHE CBOM-
[aiite onpenenenue TBEPAOCTU MaTepHUaa.

Kaknmu MeTogamu oCymiecTBIsIETCS M3MEpEeHne TBEPAOCTU?

HazoBuTe npubops! 11t u3MepeHus TBEPIOCTH.

Kaknmu eguaunamu o6o3navgaeTcsi TBEPAOCTh, U3MEPEHHASI HAa PAa3IMYHOM 000pYI10Ba

HUU, U KaKOBa UX 00111asi pa3MepHOCThH?

94.
95.
96.
97.

Kak roroBsarcs o0pasisl A1 U3MepeHust TBEPAOCTH?

YeMm oTiinyaroTcs 00pasibl, MOArOTOBICHHBIE /I U3MEepeHHs TBEPIOCTH?

Kakum criocoOom ciieryeT u3MepsTh TBEPIAOCTh 3aKaIEHHON CTaIH?

N3 kakux 3J1IeMEHTapHBIX IPOLECCOB COCTOUT MPOLECC PA3PYIIECHUS NP TUIACTUYECKON

nepopmanuu Metauia (Ipy BHEITHEM HarpyXeHun)?

98.
99.

Kakumu ObIBarOT TUITBI pa3pylIeHHs ?
HazoBute OCHOBHOW CTPYKTYpPHO-IHEPTETHYECKUN MapaMmeTp, OTIIMYAOLINN XPYIKOE

pa3pylLIeHHE OT BSI3KOTO.
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Kputepuu u mikana oneHUBaHUS M0 OLICHOYHOMY CPEJICTBY — IK3AMEH

[ITxana oueHUBaHUS
(mHTEpBaNT OAITOB) Kpurepuii onennBanus

oTINYHO (5) CtyneHT TIyOOKO W B TIOJTHOM OOBEME BIIaJIeeT MPOTrPaMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPNBIBAIOIIE U JIOTUYHO €TO0 H3JIaracT B
YCTHOM Wi MUChbMEeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHIOBaHHYIO
TUTEPaTypy, MPOSIBIICT TBOPUYSCKUHN TOIXOJ] B OTBETAX HA BOMPOCHI U
NPaBUWIBHO OOOCHOBBIBACT IPHHSATHIC PEIICHUS, XOPOIIO BIIAJICET|
YMEHHUSIMH ¥ HABBIKAMU TIPH BBHITIOJTHEHUH MPAKTUICCKUX 33]1a4.

xoporto (4) CryaeHT 3HAaeT NOPOrpaMMHBIM Marepual, IpaMOTHO M IO CYTH
u3jJaraeT ero B YCTHOH WM TNHCBMEHHOW (Qopme, momyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKACHMSX, TPAaKTOBKaXx,
ONpPENENECHUAX M KATErOpUAX WIA HE3HAYNUTEIbHOE KOJIMYECTBO
omn6ok. [Ipu 3ToM Biajgeer HEOOXOJUMBIMM YMEHUSIMH U HaBbIKaMU|
IIPU BBIIIOJHEHNHU ITPAKTUYECKUX 3a/1a4.

ynosnetBopuTeiabHO(3) |CTyIeHT 3HAET TOJBKO OCHOBHOW MPOrPAaMMHBIN MaTepHaJl, IOMyCKaeT
HETOYHOCTH, HEJJOCTATOYHO YETKHE (POPMYITHPOBKH,
HETOCJIEZIOBATEIbHOCTh B OTBETAX, M3JIaraeMbIX B YCTHOM MIIH
nucbMeHHOW opme. [Ipu 3TOM HeTOCTaTOYHO BIIaIeeT YMEHHUSIMU
HaBbIKaMU MPU BBINOJIHEHUH MTpakTHUecKuX 3anad. Jlomyckaet 10 30%
OIIMOOK B M3JIaraeMbIX OTBETaX.

HeynoBineTBOpUTeNbHO(2) (CTYICHT HE 3HAET 3HAYMTENILHON YacTH MPOrPaMMHOTO MaTepHala.
[Tpu 3TOM JTOMyCKaeT MPUHIMITHAIBHBIE OMUOKHU B JI0OKa3aTeIbCTBAX, B
TPAKTOBKE TIIOHATHUM M KaTEropui, NpPOSABISIET HU3KYIO KYJIBTYpPY
3HaHWM, HE BIAJCET OCHOBHBIMU YMEHUSMHU U HaBBIKAMHU IIpY
BBIMIOJTHEHUH MPAKTHUECKUX 3a/1a4. CTyZIeHT OTKa3bIBAE€TCS OT OTBETOB
Ha JOTOJHUTEIBHBIEBOIIPOCHI

9. Oco0eHHOCTH OpraHM3auMu O0Y4YeHUs JJsl JHUI ¢ OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI H HHBAJIWI0B

[Tpu HeobxonuMocTH paboyasi mporpamma y4yeOHON AUCIUIIITMHBI MOKET OBITh aAaNTUPOBAHA IS
obOecrieueHrss 00pa30BaTENBLHOTO TMPOIECCa WHBAIMAOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbS, B TOM YHUCIJIE€ C IPUMEHEHHUEM DIIEKTPOHHOTO OOyYeHHUs U AMCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH.

Hnst aToro Tpedyercst 3asBIeHHWE CTyJAC€HTAa (€ro 3aKOHHOTO MPEICTABUTENS) W 3aKIIOUYEHUE
ncuxosoro-menuko-negarorundeckoit komuccuu (IIMIIK). B cinydae HeoOxonumocTu oOyyaromummces U3
qyclia JIUI C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsSI (10 3asiBIEHUIO oOydaromierocs), a Jyis
WHBAJINJIOB TAaKXXe€ B COOTBETCTBUHU C MHIMBUAYAIbHOW NMpOrpaMMON peadMIMTallMd WHBAIWIA MOTYT
MpeyiaraTbCs CieIyIole BapuaHThl BOCIPUATHS yueOHON HH(GOpMAIIUU C y4€TOM UX WHAUBUAYAIbHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH:

— CO3aaHucC TEKCTOBOU BEpCcumn JFO0OI0 HETEKCTOBOIO KOHTEHTA 1 €ro  BO3MOXKHOT'O
npeoGpa30BaHmI B aJIbTCPHATHBHBIC (I)OpMBI, YI[06HLIC JJIA Pa3JINYHBIX HOHB3OB&TCHCﬁ;

— CO3/71aHHEe KOHTEHTAa, KOTOPHI MOKHO NPEACTAaBUTh B PA3IMUHBIX BHUIAaX 03 MOTEPH JaHHBIX
WIH CTPYKTYPbI, IPEIYCMOTPETh BO3MOXXHOCTh MaclITaOUpOBaHMs TEKCTa U M300pakeHUN Oe3 morepu
KauecTBa, IPEAYCMOTPETH JOCTYITHOCTh YIIPABIEHUS! KOHTEHTOM C KJIaBUATyphl;
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— CO3/1aHM€ BO3MOXHOCTEH AJisi 00y4aroIKUXCcsl BOCIPUHUMATh OJIHY M Ty K€ MH(OpMaIHIo U3
pasHBIX HMCTOYHHMKOB, HAlPHUMEpP, TaK, YTOOBI JIMLA C HAPYMICHUSAMH ClIyXa MOJy4alud HH(pOpMAIUio
BHU3yaJIbHO, C HAPYLUEHUSIMU 3PEHUS

— ayJHuaJIbHO,

— NPUMEHEHHE MPOrPaMMHBIX CPEJICTB, 00eCreYrBaIONINX BO3MOKHOCTh OCBOEHUSI HABBIKOB U
yMEHUH, pOpPMUPYEMBIX TUCIHMILIMHON (MOIyJieM), 3a CUET allbTepHATHBHBIX CHOCOOOB, B TOM YHUCIIE
BUPTYaJIbHBIX JIAOOPATOPHI U CUMYIIILIMOHHBIX TEXHOJIOTHIA;

— NPUMEHEHHUE AJIEKTPOHHOTO OOYYEHHs, MUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH s
nepenayv  MHGOpPMAIMM, OpraHU3allMd pa3IUYHbIX (OPM HUHTEPAKTUBHOW KOHTAKTHOM pabOThI
o0yyJaroIerocsi ¢ mpemnojaBareieM, B TOM YUCle BEOMHAPOB, KOTOPbIE MOTYT OBITh MCHOJIB30BAHBI IS
MPOBEJICHUSI  BUPTYAIbHBIX JIEKHMH C  BO3MOXKHOCTBIO  B3aUMOJICHCTBUSL BCEX  YYAaCTHUKOB
JIUCTAaHIIMOHHOTO OOYy4YeHMs, TPOBEACHUS CEMHUHAPOB, BBICTYIUIGHHUS C JOKJIaJaMH M 3allUThI
BBITIOJTHEHHBIX paboT, MPOBEICHUS TPEHUHIOB, OPraHU3aIuU KOJIIICKTUBHON pabOThI;

— TpPUMEHEHHUE SJIEKTPOHHOTO0 OOYyYeHHs, AMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUU IS
opraamu3anyu GopM TEKyIIero u MPOMEKYTOTHOTO KOHTPOJIS,

— yBEJIMYEHHE MPOJODKUTEIBHOCTH CHaud OOYyYaroLMMCS HHBIMAOM MM  JIMLIOM C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBbs (OPM IMPOMEKYTOUHOH aTTECTAllMH IO OTHOIICHUIO K
YCTaHOBJICHHOM IPOJOJDKUTENBHOCTH UX CIAYU:

— MPOJIOJDKUTENBHOCT ClIauMl 3a4éTa WM dK3aMEHa, IPOBOJMMOrO B MUCbMEHHOU (opMme, — He
Oonee uem Ha 90 MHUHYT;

— MPOJOJDKUTENBHOCTh IMOATOTOBKM O0OydYaromierocs K OTBETY Ha 3a4éTe WIH HK3aMeHe,
MIPOBOJMMOM B YCTHOH (opme, — He Oosiee ueM Ha 20 MUHYT;

— MPOJIOJDKUTEILHOCTh BBICTYIUIEHUS 00YYarolIerocs Mpy 3alluTe KypcoBOi paboTsl — HE Oosee
yeM Ha 15 MuHyT.
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JIner n3MeHeHui ¥ JONOJTHEeHU

/a

Bunasl nonosaHennii u u3Mme-
HEHUH

Jlata 1 HOMEp MPOTOKOJIA

3acenanus kadeapsl (ka-

dbenp), Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PEHBI
M3MEHEHUS U JIOTIOJHEHHUS

[Moanucs (¢ pacuudpos-
KOM) 3aBeayromiero kade-
poii (3aBeayromux xade-

pamMu)
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