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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B YUeOHOM mpouecce

Heap u3yyeHHus TUCHUIUIMHBI 'MartepuanoBeeHue 1aTh OyAyIIUM CHelura-
JUCTaM MO3HAHUE MPUPOABI U CBOMCTB MATEPUAJIOB, a TAKXKE METOJOB MX YIPOUYHE-
Hus 1715 Hanbosee 3¢ (HEeKTUBHOTO UCTIONB30BAaHUS B TEXHUKE.

OCHOBHBIMH 3aJa4aMU JUCHUILINHBI SBIISETCS:

PacKpbITh (PU3MUECKYIO CYIIHOCTb SIBJIEHMM, NMPOUCXOAUIMX B MaTepHaiax
IPU BO3JEHUCTBUU HA HUX Pa3IMUYHBbIX (DAaKTOPOB B YCIOBHSX IPOU3BOJCTBA U IKC-
IUTyaTalluy U UX BJIUSHUE Ha CBOMCTBA MaTEpUAJIOB;

YCTaHOBUTh 3aBUCUMOCTb MEX]y COCTaBOM, CTPOCHHUEM U CBOMCTBAMM MaTe-
pHUaoB;

U3YYUTh TEOPHUIO U MPAKTHUKY TEPMHUECKOH, XUMUKO-TEPMUIECKOH 00paboT-
KU,

U3YYUTh OCHOBHBIE TPYIIBI COBPEMEHHBIX METAUNIMYECKUX MaTepuajoB, MX
CBOMCTBa M 00JIACTU NPUMEHEHHUS.

2. Mecto aucuumiinibl B ctpykrype OOII BO. TpeGoBanusi k pe3yJibTa-
TaM OCBOCHMSA COAEPKAHUA IUCUUIIIMHBI

HucrummHa «MaTtepraioBeIeHue» SBISIETCS YacThio, (OPMHUPYEMOU ydacT-
HUKaMH 00pa30BaTeIbHBIX OTHOIICHWA MOATOTOBKH CTYACHTOB TIO HAIMPABIICHUIO
nonroroBku 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHIE CPEICTRA.

OcnoBeiBacTcsa Ha 0Oa3e aucnuiuimH: «Dusmkay, «XuMmus», «MaTemaTHKay,
«mxeHepHas v KOMITbIOTEpHAs TpaduKay.

SIBnsieTcss OCHOBOMW JUIsl M3YyYEHMs] JUCHMIUIMH MPOPECCHOHAIBHOTO IUKIIA U
HAIMCaHUA BBITYCKHON KBATU(PUKAITMOHHON pabOTHI.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOEHHSI COAEPKAHUA TUCHUILIMHBI

Kox u HaumeHOBaHHE WNunukatopsl TocTHKEHUI [lepeueHs IaHUPYEMBIX Pe3yIbTa-
KOMITETCHIINH KOMIIETEHIHH (110 peansye- TOB
MOU TUCITUTIIUHE)
OIIK-4 OIIK-4.7. 3uaer:
CnocoOeH BBINOJIHATE | Bliajeer MeTomamMu OIEHKU CBOICTBa KOHCTPYKIIMOHHBIX MaTe-
MPOCKTUPOBAHUE U | CBOMCTB KOHCTPYKIIMOHHBIX pHUaIoB
pacuéT TPaHCIOPTHHIX | MaTepUanoB, COCOOAMHU YmMmeer:
00BEKTOB B COOTBET- noadopa MaTepuanoB AJis HCII0JIB30BaTh METOIbI OLIEHKH
CTBUU C TpeOOBaHUS- | MPOCKTUPYEMBIX JeTalei CBOMCTB KOHCTPYKIIMOHHBIX MaTepH-
MU HOPMATHBHBIX JIO- | MAIlWH U TIOJBUHOTO CO- aJIoB
KYMEHTOB cTaBa HNMeeT HABBIKH:
nmoabopa MaTepuanoB ISl MPOCKTH-
pPYEeMBIX JeTaleil MallliH U TOJBHXK-
HOTI'O COCTaBa




4.CTpyKTYypa ¥ coepkaHne TUCHUILTHHbI
4.1. O6beM yueOHO# JUCHMILUIUHBI U BUAbI y4e0OHOH padoThl

O0bem yacoB (3a4. ef1.)

Buj yueoHoi padoTb Ounas 3aounas
dopma dopma
O0mas yuedHast Harpy3ka (Bcero) 108 108
(3.0 3au.ex) | (2.0 3a4. ex.)
Oos3aTesqibHAsi ayIMTOPHAs y4eOHasi HArpy3ka (Bcero) B TOM 48 8
yucie:
Jlexnun 32 6

CemuHapcKue 3aHsITHS - -

[IpakTrueckue 3aHATHS - -

JlaboparopHbie pabOTHI 16 2

KypcoBast pabota (KypcoBOii MPOEKT) - -

Hpyrue dhopmbl 1 MeTOABI OpraHu3aly 00pa30BaTEIBHOTO Ipolecca - -
(pacuemno-epaguueckue pabomei, epynnosvie OuUCKyccuu, poiesvle
uepbl, MPeHUH2, KOMNbIOMEPHLIE CUMYIAYUU, UHMEPAKMUBHbIE TeKYUU,
CeMUHApbl, AHANU3 0eN08bIX cCUmMyayui u m.n.)

CamocrosiTeIbHas padoTa cTyaeHTa (BCero) 60 100

d)opMa aTTcCcTanuAa 9K3aMCH 9K3aMCH

4.2 Coaep:xaHue pa3aeaoB IUCHUNINHBI

Tema 1. Kpucramimueckoe CTpoO€HUE METAIIIOB.

OOmiasi xapakTepucTUKa M CTPYKTYpHBIE METObl MCCIEJOBAHMSI METaJUIOB.
ATOMHO — KpUCTaJZIMUECKasl CTPyKTypa MeTaioB. JedekTsl kpucramimdeckon pe-
LIETKU METAJIIOB.

Tema 2. ®opMupoBaHUE CTPYKTYPHI METAJJIOB IIPH KPUCTAIIU3ALUU.

DHEPreTUYECKre YCIOBHS Tpollecca KpUcTaum3auu. MexaHus3Mm mpoluecca
kpuctaumszanuu. Gopma kpuctammueckux oodpazoBanuil. Ctpoenue ciautka. I[pe-
BpAILICHUA B TBEPJIOM COCTOSIHUM. AJUIOTPOIHUSI.

Tema 3. CtpoeHue CriiaBoB.

@da3pl U CTPYKTYpa B METAJUIMYECKUX CILUIaBax. TBepble pacTBOPbl. XUMHUYE-
CKHE COCIUHEHUS.

Tema 4. ®opMupoBaHHe CTPYKTYpPHI CIIABOB MPU KPUCTAIUIAZALUU.

[IpaBwio ¢a3. DxkcnepuMeHTalbHOE TOCTPOCHHUE auarpaMm coctosinus. [Ipa-
BUJIO OTPE3KOB. JlmarpamMma COCTOSIHUS CILJIaBOB, OOpa3yrOIIUX HEOrPAHUYCHHBIC
TBEpJIble PacTBOPHI. J(MarpaMma COCTOSIHHMSI CILJIABOB, OOpa3yIOIIMX OrpaHUYEHHBIC
TBEpJbIC pacTBOPHL. JlnarpamMma COCTOSIHHS CIUIAaBOB, OOpa3yIONIUX MEXaHHUYECKUE
CMECH M3 YUCTHIX KOMIOHEHTOB. JlnarpaMMa COCTOSIHHSI CIUIaBOB, 00pa3yIONMIUX XH-
MHYECKHE COEIUHEHUs. JluarpamMma COCTOSHHUS CIUIaBOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT MOJIUMOpP(HBIC TTPEBPAIICHHUS.

Tema 5. [Inactuyeckas aedopmaiyis 1 MEXaHMYECKUE CBOMCTBA.



Pazpymienne wmertamioB. Meroapl onpeneseHuss MEXaHWYECKMX CBOKCTB.
Hakinen. BnusiHue HarpeBa Ha CTpOEHHE U CBOMCTBA JA€(POPMHUPOBAHHOTO METajlia.
XonoaHas u ropsyas aegopmanua. Mexanndeckue cBoiictBa. Hakien u pekpucrai-
JN3a1usl.

Tema 6. XKene3o u criaBbl Ha €ro OCHOBE.

KoMmnonentsl u ¢a3bl B cucrteMe xene3o — yriepos. [uarpamma cocTosiHUA
KeJe30 — IEMEHTUT (MeTacTadMIbHOE paBHOBecue). [luarpamma COCTOSIHHSI JKeJI€e30
— rpadut (cTabuibHOE paBHOBECHE). BiusiHue yrieposa u MOCTOSHHBIX MpUMecei Ha
CBOMCTBa crainie. Jlerupyromue 35eMeHThl B cTayid. CTPYKTYpHBIE KJIACCHI JIETUPO-
BAHHBIX CTaJICH.

Tema 7. UyryHsl.

Ceppiit u Oenblif uyryHbl. Beicokornpounsrit uyryH. KoBkuit uyryn. Cnernuanb-
HBIE YYTYHBI.

Tema 8. Teopust TepMuyecKoit 00pabOTKH CTaNH.

Knaccudukanus BunoB tepmudeckoid oopadotku. Tepmuueckas o0paboTka u
nuarpamma cocrosinus. [IpeBpanienue npu HarpeBe (oOpa3oBaHue aycrteHurta). Poct
3epHa ayCcTeHMTa Ipu Harpese. IlepnuTHOE npeBpamieHne. MapTeHCUTHOE IpeBpa-
menue. [Ipomexyrounoe (6eitHUTHOE NpeBpalieHue). JluarpaMMbl H30TEPMUYECKOTO
MPEBPAILCHUS] ayCTEHUTA. [E€pMOKMHETUYECKUE IuarpamMMbl IPEBpAILCHUS Tepe-
OXJIQXJIEHHOTO aycTeHuTa. [IpeBpalieHus mpu oTIycke.

Tema 9. Texnonorust TepMudeckoit 00pabOTKH.

Otxur 1- ro popa. Otxur 2 — ro poaa. 3akanka. Buaer ornmycka. Tepmomexa-
Huyeckas oOpabotka. [loBepxHocTHas 3akanka. Jle@ekTbl, BOZHUKAIOIINUE TPU Tep-
MHYECKOM 00paboTKe.

Tema 10. Xumuko— repmuueckast oopadoTka.

Teopus xumuko — TepMudeckoil obpabotku. LlemeHTanus, a30TUpOBaHUE U
nuanupoBanue ctanen. Juddy3nonnas Metamuin3anus.

Tema 11. KOHCTpYKIIMOHHBIE CTAJIM U CIUJIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctani. CTpouTeNbHbIE HU3KOJIETUPOBaHHbIE cTanu. CTanu JjIsl XOJIOJHOM IITaMIIOB-
k. KOHCTpYKIIMOHHBIE [IEMEHTYEMBIE U yiydllaeMmblie ctaiu. CTany ¢ NOBBIIICHHOM
00pabaThIBaeMOCThIO pe3aHueM. PeccopHO — MpyKUHHBIE CTaldM OOIIEro Ha3Hayde-
Hus. [HlapukonoammnHuKoBbIe cTad. KOPPO3MOHHOCTOMKUE U KAPOCTOMKHUE CTaJU
U ciaBbl. JKaponpouHble cTanu U crjiaBbl. KpuoreHHble cTaim.

Tema 12. IHCTpyMeHTaIbHBIE CTATU U TBEPJIbIE CIIABHI.

Cranu s pexyiiero uHcTpyMmenta. Craiau sl U3MEPUTEIbHOTO HHCTPYMEH-
ta. CTasy 1S ITaMIoB X0JoAHoro nedopmupoBanus. Ctanu Juisl IITAMIIOB Topsiye-
ro aepopmupoBanusi. TBep/bie CIUIaBbI.

Temal3. Ctanu u cruiaBbl ¢ 0COOBIMU (PU3NUECKUMHU CBOWCTBAMHU.



MaruautHble cTany U cruiaBbl. CTalu U CIJIaBbl C BBICOKUM 3JIEKTPUUYECKUM CO-
MPOTUBJICHUEM [IJIsl HArpeBaTeIbHBIX AJeMeHTOB. CIUIaBbl C 3aJJaHHBIM TeMIIEpaTyp-
HbIM K03(duiimeHToM JuHeiHoro pacmupenus. Cmassl ¢ 3¢ dexrom namstu dop-
MBI.

Temal4d. Tutan u criyiaBbl Ha €r0 OCHOBE.

Tepmuueckasi 00pabOTKa TUTAHOBBIX CIUIABOB. [IpOMBINIIEHHBIE CIUIaBbl TUTA-
Ha.

Tema 15. AroMUHUH U CIUIaBBI HA €0 OCHOBE.

Knaccudukanus anroMIHHEBBIX CIUIaBOB. Tepmuueckas oopadortka. [dedopmu-
pyemble U JTUTEHHBbIC aTIOMUHUEBBIC CIUIaBbl. Maruuii u CIujiaBbl Ha €ro ocHoBe. JIu-
TelHbIe U 1epopMuUpyeMble MarHueBbIE CILIABHI.

Tema 16. Menp u cruiaBel Ha €€ OCHOBE.

JlaTyHu, ux cTpoeHHE U CBOWCTBA. BpOH3BI: OJOBSHHBIE, aJJIOMUHUEBBIE, KPEM-
HUCTBIE W OepuiuineBble. AHTU(PPUKIIMOHHBIE CIUIaBbl. OJOBSIHHBIE M CBHUHIIOBBIC
0a00uThl. [{lMHKOBBIE AHTU(PPUKIMOHHBIE CILIABbl. AJIFOMUHUEBBIE MOAIINITHUKOBBIE

CIJIaBHI.
4.3 Jlekuun
O0bem yacoB
n}-)n Ha3zBanue TeMbl Ounast 3a209Has
(¢popma ¢popma
1 | Kpucramimieckoe CTpOEHHE METAILIOB. 2 0,5
2 | ®opMupOBaHKE CTPYKTYPhI METAIIOB MPH KPHCTATUTH3AIIUH 2 0,5
3 CrtpoeHue CIUTaBoB. 2 0,5
4 | ®opMHpOBaHHE CTPYKTYPHI CIUIABOB MPH KPUCTAIUTH3AIINH. 2 0,5
5 [Tnactuyeckas neopMarnysi 1 MEXaHHUECKHe CBOMCTBA. 2 -
6 JXene3o u crutaBbl Ha €T0 OCHOBE. 2 0,5
7 YyryHbl. 2 0,5
8 Teopus repmudeckoit 00pabOTKU CTAIH. 2 0,5
9 TexHonorus TepMuyueckoit 00paboTku 2 1
10 | Xummko — TepMuyeckas 06paboTKa. 2 -
11 | KoHCTpyKIMOHHBIE CTAJIN U CILJIABBI. 2 -
12 | MHCTpyMEHTAIbHBIC CTAIH U TBEPIbIC CILIABHI. 2 -
13 | Cranu u craBel ¢ OCOOBIMU (PU3UUECKUMH CBOMICTBAMHU. 2 0,5
14 | TuTtad ¥ CITaBHI HA €TO OCHOBE 2 0,5
15 | AnroMHUHMH U CTIJIaBBl Ha €r0 OCHOBE. 2 -
16 | Menb u cIUIaBBI HA €€ OCHOBE. 2 05
Utoro 32 6
4.4 JlabopaTopHblie padoThI
Ne O0nem yacos
n/n Haspanne TembI Ounasn 3aouyHasn




¢popma

(¢popma

OHpe;[eneHHe CTPpOCHUA MCTAJUIOB M CIUIABOB MCTOJdaMH
MaKpOCKOIMYECKOro aHaim3a (MakpoaHanu3). M3yduTs oc-
HOBHBIC MMPUEMBI MaKPOCKOITMYECKOTO HUCCIICIOBAHUS METal-
JIOB U CILJIABOB.

Omnpenenenne CTPyKTypbl MaTeprajloB METOJAMU MUKPOCKO-
IIUYECKOro aHanu3a (MUKpoaHainn3). O3HAaKOMUTBCS C METO-
JJaMH MCCJIEI0BAaHUM CTPYKTYpbl MaTEPUAIIOB NPU OOJIBILINX.

0,5

Kpucrannuzanus u ee BiAMsSHUE HA CTPYKTYpYy U CBOWCTBa
Metaia. M3yuuth MexaHu3M M KMHETUKY Mpoliecca IepBHY-
HOM KpUCTAJUIM3AIUH, BIUSIHUE YCIOBUM KPUCTAJUIM3AIMK Ha
CTPYKTYpPY U MEXaHHUYECKHE CBOICTBa MeTala.

0,5

Bnusinue muiactuueckoi gegopmaiii Ha CTPYKTYpy M CBOMA-
CTBAa METAUIMYECKUX CIUIAaBOB. M3yunTh BIUSHUE XOJIOHOMN
IJIACTUYECKON AeopMaliii Ha CTPYKTYpy U CBOMCTBA Me-
TaJJIOB

MUuKpOCTpYKTypa yriaepOJUCThIX CTalel B paBHOBECHOM CO-
CTOSIHUU. M3ydnTh CTpOECHHE YrIepOJUCTBIX CTAJIEH B PABHO-
BECHOM COCTOSIHMM, YCTaHOBUTb 3aBUCHUMOCTb MEXKIY HX

CTPOCHUEM U CBOMCTBAMU

0,5

CrpoeHre U CBOWCTBAa UYryHOB. M3ydunTb MHKPOCTPYKTYpPY
YYT'YHOB; O3HAKOMUTBHCS C TEOPUEH KPUCTAILUIM3AIMHU U ITpaK-
TUYECKUM TIOTYICHHEM YYT'YHOB C pa3iudHOr (hopMolt rpa-
(UTHBIX BKIIOYCHUH

0,5

MHUKpPOCTpYKTypa JETUPOBAaHHBIX CTajleii B PpPaBHOBECHOM
COCTOSIHUU. M3y4nTh BIUSHHME JIETMPOBAaHUS Ha CTPYKTYPY
CTaJIi B PABHOBECHOM COCTOSIHUHU.

8

Hopmanuzanus yriepoaucroi cranu. IlomyunTs npaktuye-
CKHME HaBBIKU 10 HOPMAJIM3ALNU CTaJIH.

Hroro:

16

4.5. CamocrosiTesibHasi padoTa CTyJIeHTOB

Ha3Banune reMbl Bug CPC

O0beM yacoB

Ounas
dbopma

3aouHasn
dopma

CrpoeHne METAIUIMYECKUX MaTepUaloB
OnemeHTs! Kpuctasorpapun. CtpoeHue pe-

AJIBHBIX KPUCTAJIJIOB.

[OJITOTOBKA K J1a-
OopaTOpHBIM pa-
0oTaM , DK3aMEH

3 6

Kpucrannuzanus. DHEpreTUYECKUe YCIOBHSA
nporecca KpucTauin3auui. MexaHus3M Ipo-
necca Kpucraumsanuu. dopMa KpucTalliu-
yeckux oOpazoBanuil. CTpoeHHE CIHUTKA.
[IpeBparmieHuss B TBEPIOM COCTOSIHUU. AJuio-
Tponus

[OJITOTOBKA K JIa-
OopaTopHBIM pa-
0oTaM, 3K3aMeH

Crpoenue cmiaBoB. Pa3bl U CTPYKTYypa B Me-
TAJJIMYECKUX CIJIaBaX. TBeplble PacTBOPHI.
XHUMHYECKHE COCTUHCHUS

IMOATOTOBKA K JIa-
OopaTopHBIM pa-
0o0TaM, SK3aMeH

dopMupoBaHUE CTPYKTYphl CIUIaBOB MpH
kpuctamzaun. IlpaBuno ¢da3. Dkcnepu-

HOJIrOTOBKA K JIa-
OOpaTopHbIM pa-




MEHTQJIbHOE TOCTPOEHUE IuarpaMMm cocTosi- | 60oTam, 3K3aMeH
Hus. [IpaBuiio orpeskoB. Juarpamma coctosi-
HUS CTUIAaBOB
VYhpyras u mnactudeckas nedopmarnus. Pas- | moaroroska K ja- 6
5 pylieHue MeTauioB. XOJOAHAs W Tropsyas GopaTopHbIM pa- 4
nedopMaIs. 0oTaM, SK3aMeH
IIOJIrOTOBKA K JIa- 8
XKerneso u crutaBel Ha ero ocHoBe. Kommnonen- 4
6 OopaTopHBIM pa-
ThI U (pa3bl B CUCTEME HKEJIE30 — YIIIEPO/.
60Tam HK3aMeH
Uyryn. Cepslii u Oenblii 4yryHbl. BBICOKO- | MOATOTOBKA K Jia- 4 6
7 npouHbiii uyryH. KoBkuii uyryH. Crnernuanb- | 60paTopHbIM pa-
HBIC YYTYHBI. 6oTam, SK3aMeH
Teopust Tepmuueckoil 00pabOTKM cTajH. | MOArOTOBKA K Jia- 4 8
8 Knaccudukanuss BUAOB TepMUYECKOil 00pa- | OopaTopHbIM pa-
OOTKH. 0oTaM, 3K3aMeH
MOJIrOTOBKA K J1a- 4 6
9 TexHonorus TepMuueckoit 00paboTKu OopaTopHBIM pa-
0oTaM 3K3aMeH
XuMUKO — TepMmuueckas obpaborka. Teopwus | HOATOTOBKA K Jia- 6
10 XMMHKO — T€pPMUYECKOil 06paboTku. Ilemen- | OOpaTOPHBIM pa- 4
TALWA, a30THPOBAHME H LMAHUPOBAHWE cTa- | OOTaM, SK3aMeH
neit. uddysnonnas Meranninuzanus.
MOJIrOTOBKA K J1a- 4 6
11 | KOHCTpYKIIMOHHBIE CTATU U CIIJIABBL. OopaTopHBIM pa-
0oTaM, dK3aMeH
MHCTpyMeHTaIbHbIE CTAM M TBEpAble ciuia- | LOATOTOBKA K.Jia- 4 6
12 - OopaTopHBIM pa-
' 0oTaM, 3K3aMeH
CTany M CIUIaBbl ¢ 0COOBIMH (u3mueckumy | TOATOTOBKA K Jia- 4 6
13 . OopaTopHbIM pa-
CBOWMCTBAMH.
0oTaM, dK3aMeH
Tutan u crtaBbel Ha ero ocHoBe. Tepmuue- | MOArOTOBKA K JIa- 6
14 | cxas 06pabOTKAa THTaHOBBIX CILTaBOB. IIpo- | OOPaTOPHBIM pa- 4
MBIIIIEHHEIE CIUIaBbI THTAHA. GoTam, dK3aMeH
MOJIrOTOBKA K J1a- 4 6
15 | ANIOMHUHMI U CIUTaBBI HA €TO OCHOBE. OopaTopHbIM pa-
0oTaM, dK3aMeH
IIOITOTOBKA K JIa- 4 6
16 | Menp u crutaBbl Ha €€ OCHOBE. OopaTopHBIM pa-
00TaM, FK3aMeH
Uroro 60 100

4.7. KypcoBble paGoThbl/POEKThI 10 AUCHUIUIHHE «MaTepuaroBeeHue» He
MIPEANOJIAraroTCsl y4eOHBIM TJIAHOM.

5.00pa3oBaresibHbI€ TEXHOJIOTHH

B nporecce o0yuenust 1ist JOCTHXKEHUS TIIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
JTUCIHIUIMHBI UCMIOJIB3YIOTCS CIIEyIoIINe 00pa30BaTENbHbIE TEXHOJIOTUH:

- “HOPMAITMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHs, B TOM YHCJIE BU3yan3a-
Us1, CO3JIaHUE PIEKTPOHHBIX YUYEOHBIX MAaTEPHAJIOB,;



- TEXHOJIOTHS KOJUIEKTUBHOTO B3aUMOJICUCTBHUS, B TOM YHMCJIE COBMECTHOE pe-
IIeHUE TPOOJIEMHBIX 3a71a4, CUTyaIui, KeHCOB;

- TEXHOJIOTHSI MPoOIeMHOro oOydeHus, B TOM YHUCJIE B paMKax pa3zbopa mpo-
OJIEMHBIX CUTYalIH;

- TeXHOJIOTHS Pa3BUBAIOIIEIO0 O0yUEHHMs, B TOM YHUCJIE TIOCTAaHOBKA U PEIICHUE
3a/1a4 OT MEHEE CJIOKHBIX K 00Jiee CJIIOKHBIM, Pa3BUBAIOIIUX KOMIICTCHIIUN CTYIACH-
TOB;

- TEXHOJIOTHS aJalTUBHOTO OOyYCHHS, B TOM YHCJIC MPOBEICHUE KOHCYJIbTa-
UM TIpenogaBaTes.

6.YueOHO-MeTOAMYeCKOe W NMPOrPaMMHO-HH(OPMALMOHHOE olecrieyeHHe
AUCHUNITMHBI

a) OCHOBHasl JIUTepaTypa:

1. Typununa B.}JO. MarepuanoBeieHue: MEXaHUYECKUE CBOMCTBA METAJIIOB. TepMuueckas
o0pabotka metamoB. CrienmanbHble cranu U cruiassl / B.1O. Typununa; nox pen. C.A. HukynuHa -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponHsiii / O5C "KoHcynb-
TaHT ctyaeHTa" : [caift]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (na-
ta oOpamenus: 18.11.2019). - Pexxum gocTyna: 1o moamnucke.

2. Cnecapuyk B.A. MarepuanoBeneHre 1 TEXHOJIOTUS MaTepHaIoB: yued.mocobue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIH //
OBC "KoncynbTaHT cTyfeHTay: [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nata ob6pammenus: 18.11.2019). -
Pexxum nocTyma: mo moarnucke.

0) 10MOJIHUTEJIbHAS JUTepaTypa:

1. ConnueB O.II. Martepunanosenenue. Ilpumenenne u BeiOOp MartepuanoB / CoiHIEB
IO.I1., Bop3enko E.N., Bonorkauuna C.A. - CII6. : XUMU3OAT, 2017. 200 c. - ISBN 978-5-
93808-295-3 - Tekcr: oanekrtponnslii // OBC "KoucynapranT crynenra": [cait]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mata oOpamenus: 18.11.2019). -
PexxuM poctyna: mo nojamnucke.

2. Kapckuit 1.M. Marepuanosenenue: yueOnoe nocodue / U.M. XKapckwuii, H.I1. liBanosa,
J.B. Kyuc, H.A. CBuaynouu - Musnck: Beim. mik., 2015. - 557 c. - ISBN 978-985-06-2517-5 -
Tekcr: anektpouusii  //  DBC "KoHCynbTaHT  CTyHIEHTa»: [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (nata oOpamenus: 18.11.2019). -
Pexxum goctymna: mo noamucke.

3. Cnecapuyk B.A. MarepuanoBeieHre U TEXHOJIOTHS MaTepuasnoB: yue0. mocooue / B.A.
Crnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - TekcT: 37eKTpOHHBIH //
OBC "Koncynbrant cryaenra': [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nata o6pamenus: 18.11.2019). -
Pexum noctyna: mo noamnucke.

4. Comnnes O.I1. Marepuanosenenne: Yueonuk s By3oB / Comuues FO.IL., Tpsxun E.N.
- Uzn. 6-e, crepeorur. - CII6. : XUMU3JAT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AIEKTPOHHBIN /l 9bC "KoncynbTaHT cTyneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (mara oOpamenus: 18.11.2019). -
Pexxum goctymna: mo moamucke.

B) MeToANYecKHe PeKOMEHIANH

1. JlaGopaTopHBI MPakTHKyM IO IHCHHMIUIMHE «MaTepuanoBeieHue» (Ui CTYICHTOB
JTHEBHOW M 3a04HOU (opMmax oOyueHHs BceX TeXHMYecKuX crenuainpaocreit.) /Cocrt.: B. M. Jly0a-
coB, E. I1. MorunsHas, E.B. Haropusiii — JIyranck: M3n-so JIHY um. B.[Jans, 2017. - 75 c.



2. Kaprawosa JI. 1., Koxemskun I'. H. MarepuanoBenenne 11 MallMHOCTPOUTENEH B
3amavax. Yueb. mocobue. -2-¢ u3f, nepepad. u ucnpas. Jlyranck: M3n-Bo BocTounoykparHCKOTO
HaIlMOHAJIBHOTO YHUBEpcuTeTa MMeHH Biagumupa Jlans, 2004. 192 c.

3. Meronnyeckue yka3zaHusl U KOHTPOJIbHBIE pabOTHI MO AUCHUILTNHE « MaTepranoBeeHue»

JUIsL CTYJIEHTOB — 3a04HUKOB HarpasieHui: 8.100403 — opranu3zanus nepeBo30K U yIpaBICHUs Ha
TpaHcnopTe (FKEIE3HOAOPOKHBIA TPAHCIIOPT, MPOMBINIIEHHBIN TpaHcnopT) 8.100402 - TpaHcmopT-
HBIE CHCTEMBI CO CIIelUanu3alueil opranuzamus TamoxkeHHoro koutposs / Cocr.: JI. M. Kapramio-
Ba. — JIyranck: M3n-Bo BocTounoykp. Hail. yH-Ta uMm. Bnagumupa [ans, 2003.- 10 c.

4. ly6acoB B. M., MorunsHas E. [1. MeramioBenenue u TepMudeckas o0padoTka CIjIaBOB:
VYuebHoe nocobue. — JIyranck: Uzn-so JIHY um. B. [ans, 2018. - 134 c.

r) HHTEPHET-PecypcoB

MuHuctepcTBO 0Opa3zoBanus M Hayku Poccuiickoit denepanuu — http://Muno6praayku.pd/

denepanbHas ciyx0a 1Mo Haa30py B chepe oOpasoBanus u Hayku — http://obrnadzor.gov.ru/

MunuctepctBo oOpa3oBanuss u Hayku Jlyranckoit Hapoanoit PecnyOmuku —
https://minobr.su

Haponausiii coBet JIyranckoii Hapoanoii Pecriyomuku — https://nsinr.su

[Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB BBICIIEr0 00pa3o-
Banus — http://fgosvo.ru

denepanbublii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudpopmanmonnas cuctemMa «EnuHOe OKHO AocTyna K 00Opa3oBaTEelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi ICHTP HHOOPMAIIMOHHO-00pa30BaTebHBIX pecypcoB — http://fcior.edu.ru/

DJ1eKTPOHHBbIE OHOIMOTEYHbIE CHCTEMbI H PECYPCHI

DNEeKTPOHHO-OMOIHOTEUHAS cucreMa «KoHCynbTaHT CTy/IeHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0nbIHoTeuHas cuctema «StudMed.ruy https://www.studmed.ru
HNudpopmaumnoHublii pecypce 0Mb,1u0TEeKH 00pa30BaTEIbHOM OPraHu3alun
Hayunas 6ubnuotexa nmenn A. H. KonsieBa — http://biblio.dahluniver.ru/

7. MaTepuaJIbHO-TEXHUYECKOE O0ecTeuyeHue U CIUNINHbI

OcBoeHne auCHUIUIMHBL «MaTtepralioBeIeHUE W TEXHOJOTHS MaTepUaoB»
IIPEANojaraeT UCIojIb30BAHUE AKAJEMUYECKUX ayIUTOPHUI, COOTBETCTBYIOLIUX ACH-
CTBYIOIIIMM CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM MPABUIAM U HOPMaM.

[Ipouee: paboyee mMecTo MpemnojiaBaTensi, OCHAIIEHHOE KOMIBIOTEPOM C J0-
ctynoM B WMHTepHeT; Mukpockonsl metaiorpapuyeckue MUM-7; neun Harpesa-
tenbHbIe JabopaTopubie CHOJI-6,7/9 u ap.; oOpasiipl, MuUKpouutidbl 1 000pyI0Ba-
HUE€ [l UX MOATOTOBKH; TBepaoMep bpunemnsa, tBepmomep PokBenna; paspbiBHas
mamuHa P 0,5; Komep MasTHUKOBBIN; CTeH]T ¢ (HOPMOBOUYHOM CMEChIO; OETyHBI 1a00-
paTopHbIE JIJIsl MPUTOTOBIIEHUS (POPMOBOUYHOM CMECH; BECHI JIA0OPATOPHBIE TEXHUYE-
CKHE€ C KOMIUIEKTOM Pa3HOBECOB; KOMEP Ja00paTOPHBIN AJI1 U3TOTOBJIEHUS 00pa3lIoB;
npuoop ISl CYIIKA 00pa3ioB U3 (OPMOBOUYHON CMECH; MPUOOp ISl OMpPEACTICHHS
TBEPJOCTH; IPUOOP ISl ONpEIeTICHUsI Ta30MPOHUIIAEMOCTH; THAPABIMUECKUI Mpecc;
nepeyeHb HATrISAAHBIX TOCOOUN U TEXHUYECKHUX CPEICTB 00YUEeHHsI; KOMIUICKT IUIaKa-
TOB 10 METAJUIOBEJECHUIO M TEPMHUYECKON 00paboTKe, CTPOEHUIO M CBOMCTBAM Me-
TAJUTHYECKUX M HEMETATMYECKHX MAaTepUANIOB; albOOMbl MUKPOCTPYKTYpP METAIIIIOB
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
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http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

U METAJUTHYECKHUX CIJIaBOB; Ja0OpaTOpHbIE CTEH IbI 00PA3I0B M HATJSAHBIX OCOOUI

Kadeapsl; cTaHAaApPTHBIC Kbl H300pakeHut MUKpocTpykTyp o 'OCT 5639

[IporpammHoe obecrieyeHue:

O yHKIIMOHAIBHOE
Ha3HA4YCHHE

becninatHoe mporpaMMHoe
obecrieueHne

CchpUIKH

OducHbIif maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHas cu-
cTeMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bbpay3zep

FirefoxMozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

ITouyTOBBIN KIUEHT

MozillaThunderbird

http://www.mozilla.org/ru/thunderbird

DaisI-MeHe IKep

FarManager

http://www.farmanager.com/download.php

Apxusarop

7Zip

http://lwww.7-zip.org/

['paduyeckuii penak-
TOp

GIMP (GNU Image Ma-
nipulation Program)

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

Penaxrop PDF

PDFCreator

http://lwww.pdfforge.org/pdfcreator

8. OueHoYHbBIE CpeCTBA MO JUCIUIIINHE

IHacoopr

(¢oHaa OLIEHOYHBIX CPEACTB MO YUEOHOM TMCIHUIIUHE
«MarepuajoBeaeHue»

[lepeueHnb KOMIIETEHIIMNH (2JIEMEHTOB KOMITETEHITUM ), (HOPMUPYEMBIX B pe3yJib-
TaTe OCBOCHHS YUCOHOU JUCITUTITHBI

Kon WNHaukatopsl Kontponnpye- Oransl
Ne | koHTpO- dopMynupoBKa JOCTHKEHUM KOMIIE- | MBIE dopmupo-
n/ | TUpyeMO#l | KOHTPOJIUPYEeMOM TEHIUHU TEMBI y4eOHOM BaHUS
II | KoMmIIe- KOMIIETCHIIUH (o peanusyemon JUCLHUILINHBI, (cemectp
TEHIINH JVCHATIIINHE MIPAKTHKHU W3YYEHUS)
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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

OIIK-4

CrniocoGeH  BBITIOJI-
HSATh TPOEKTUPOBA-
HHE U pacyér
TPAHCIIOPTHBIX
O0OBEKTOB B COOT-
BETCTBUH C TpeOo-
BaHUSIMH  HOpMa-
TUBHBIX JIOKyMCH-
TOB

OIIK-4.7.
Bnaneer meTogamu
OILICHKH CBOMCTB
KOHCTPYKIIMOHHBIX
MaTepuasioB, CIo-
cobamu mogoopa
MaTepuaioB s
MPOEKTUPYEMBIX
JeTane MalvuH 1
MOABHKHOTO COCTa-
Ba

Tema 1.
Kpucrammmye-
CKO€  CTpOEHHE
METaJUIOB.

Tema 2.
Kpucrannuzanus.
Tema 3.
Crpoenue cruia-
BOB.

Tema 4.
dopMupoBaHue
CTPYKTYpHI CILIa-
BOB TIpHU KpH-
CTaJUIU3alUU.
Tema 5.

Yopyrag u 1mia-
cTUYecKas  Je-
dbopmarum.
Tema 6.

Keneszo u cmia-
BBl Ha €ro OCHO-
BE.

Tema 7.

YUyryHsl.

Tema 8.

Teopuss  Tepmu-
YecKor 00paboT-
KM CTaJlu.

Tema 9.
TexHonorus
TEPMHYECKON
00paboTKH.
Tema 10.
XUMHUKO-
TepMUYeCcKas
obOpaboTka.
Tema 11.
KoHncTpykunon-
HbIE CTAIH H©
CILJIaBBbI.

Tema 12.
HNHcTpyMeHTaIb-
HbIE CTAIH H©
TBEP/IbI€ CILIABHI.
Tema 13.

Cranu u crnaBsbl
¢ o0cobbiMu  (u-
3UYECKMMU CBOW-
CTBaMH.

Tema 14.

Tutan u craBbl
Ha €ro OCHOBE.
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Tema 15.

Ha €€ OCHOBC.

AmoMuHmi u
CIUIaBBl Ha €ro
OCHOBE.
Tema 16.

Menp W CIUIaBEI

Iloka3aTeau u KPpUTEPHUU OLICHUBAHUA KOMHeTeHHHﬁ, OIMUCAaHMC IIKAJ OINCHUBAHUA

Kox Nunukatopel
JOCTHKCHUHN Kontposmpyemsie| HaumenoBanue
No | koHTpONIUpY- [Tepeuens manupy- N
. KOMIIETEHIINHT TEMbI y4eOHOM OILICHOYHOTO
/I | eMO# KoMIIe- . | eMBIX Pe3yJIbTaTOB
TeHIH (o peanuzyemoit TTACITUTIINHBI cpelcTBa
JTUCITUATIIINHE )

1 OIIK-4 OIIK-4.7. 3naer: Tema 1, Bonpocsr st
CrocobeH Bnaneert mero- CBOMCTBa KOHCTPYKIH- | Tema 2, 3aJlaHus 1o
BBINOJIHATh JlaM{ OLICHKH OHHBIX MATEPUAJIOB Tema 3, 1a00opaTOpPHBIM
IPOEKTHPO- CBOMCTB KOH- VYMeer: Tewma 4, paboram,  3K-
BaHue U pac- | CTPYKIHOHHBIX HCIIOIB30BATh METOAB | 1€Ma 5, 3aMCH
yér  Tpanc- | MaTCPUATIOB, OLICHKH CBOJCTB KoH- | 1€Ma 0,

IOPTHBIX CHOC606aMH CTPYKIIMOHHBIX MaTeC- Tema 7’
moabdopa mate- Tema 8
00OBEKTOB B 1O0P pHaios ’
pHUasoB A " Tema 9,
COOTBETCTBUH MEET HABBIKH:
5 MIPOEKTUPYE- H060pa MATEPHATOB Tema 10,
C TPCOOBAHM- | /1% neraneit U151 TIPOCKTHDYEMBIX Tema 11,
AMH - HOPMA- | \iaiipH 1 mo- pv by Tema 12,
- €TaJIcu MalllvuH 4 I10-
TUBHBIX  TIO- | ngyxHOTO CO- A Tema 13,
JIBHXKHOTO COCTaBa
KYMCHTOB cTaBa Tema 14,
Tema 15,
Tema 16

3axaHus mo Ja00PATOPHBIM 3AHATHAM:

JlabopaTopHasi padora Ne 1. OmpeznerneHne CTPOCHHMS METAJVIOB U CIUIAaBOB METOJaMU
MaKpOCKOITMYECKOTO aHalin3a (MaKpOaHaJn3):
Onucatp CyIIHOCTh U Ha3HAYEHHE MaKPOCKOMMYECKOTO aHaIKn3a (MakpoaHain3a).
Onucarh METOAUKY UCCIIETOBAHMS U3JIOMOB METAJUIOB U CILJIABOB.




HccnenoBath 00pa3iipl U3JIOMOB PA3IMYHBIX CILIABOB. BBIOpaTh OMMH U3 HUX, CXEMATUIHO
3apUCOBAaTh €ro U JaTh 3aKitoueHue o GopMe U pa3Mepax 3epHa, BUJE pa3pyLICHUs U MOPOKax Me-
Tasa.

Onucarh METOAMKY IPUTOTOBICHUS MaKpOULUIH(OB.

3apucoBaTh MaKpOCTPYKTYpPY Ie(hOPMHUPOBAHHOTO M JIMTOTO METalljia IOcie TIyOOKOro
TpaBJICHUA. YKa3aTh COCTaB PEAKTUBA U 0XapaKTePU30BaTh MaKPOCTPYKTYPY.

3apucoBaTh MAaKpOCTPYKTYpy 00pa3IoB MOCie MOBEPXHOCTHOTO TPaBJICHHUs. YKa3aTh COCTAB
peaKTHBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BbIABUTE XUMHUUYECKYIO HEOJHOPOIHOCTh (JIMKBAIMIO) cephl 10 MeToay baymana. I[lonyuen-
HBI CEpHBII OTMEYaTOK MPUKJIEUTh B TETPaJb W JaTh 3aKIIOYEHHE O XapaKTepe pacrpeiesieHus
cepsl B ctanu. [IpuBecTu cocTaB peakTMBA W XMMHUYECKHE PEAKIMHU, TPOUCXOMSIINE B IPOLEcce
UCCJICIOBAHMUS.

JlaGoparopuasi padora Ne 2. OnpenesneHrue CTpyKTypbl MaTEpUaIoB METOJaMU MUKPOCKO-
MAYECKOT0 aHaau3a (MUKpOAHAIHN3).

Onucath Ha3HAUYEHUE MUKPOCKOMTMYECKOTO aHaIu3a (MUKpOaHaln3a).

Omnwucats METOIMKY IIPUTOTOBIICHUS M TPABICHUS MUKPOILIH(OB.

3apucoBaTh CXeMy OTpa)XCHHs JIyued OT IMOJMPOBAHHON M MPOTPABIECHHOW MOBEPXHOCTU
MeTaia.

W3y4uuth yCcTpOMCTBO U MPUHLUIT pabOTHI MeTaLIOrpaduIeckoro MUKpOCKOTIA.

3apucoBaTh ONTHYECKYIO cxeMy Mukpockorna MUM-7.

HccnenoBath Ha MeTamuiorpaduyeckoM MUKPOCKOIE MUKPOLUUIH(Q 10 TpaBlieHUs. 3apuco-
BaTh €ro B kBagpare 30%30 MM U 1aTh 3aKJIFOYCHHE O KAUYECTBE MPUTOTOBJICHUS MUKPOIILIH(A.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILTU( MOCIIE TpaBIeHUs. 3apucOBaTh €ro CTPYKTYpPY B
kBagpate 30%30 MM U aTh 3aKIIOUEHHE O KayecTBe TpamieHus Mukpouumpa. Onucars hopmy u
pa3Mmep 3epeH, 1eeKThl BHYTPEHHEr0 CTPOCHUS MeTalia (€ClIu OHU MPUCYTCTBYIOT B METAIIIE).

Onpenenuth YCTAaHOBJIEHHOE Ha MUKPOCKOIE YBEIMYEHHUE (IOJIb3YSICh CIPABOYHON TaOIJIH-
1eil) ¥ 3amMcaTh ero NoJ CXeMaMu MUKPOILIH(OB.

JlabopaTopnasi pabora Ne 3. Kpucrajumisanus 1 €€ BIUSHUE Ha CTPYKTYPY U CBOWCTBA Me-

TaJla.

N3y4uTh yCTpOWCTBO OMOJIOrMYECKOTO0 MUKPOCKOIA U paboTy Ha HEM.

HavepTuTh 1 onucath ONTHYECKYIO CXEMY OMOJIOrHYECKOI0 MUKPOCKOTIA.

ITpocMoTpeTh Ha OHOJIOTHYECKOM MHMKPOCKOIIE MPOIecC KPUCTAUIM3AUKN KAl pacTBOpa
COJIH.

Omnwucats npouecc KpUCTAIN3ALUU COIH.

3apucoBaTh CTPOEHHE 3aTBEP/AEBAIOIIEH KAl pacTBOpPa COJIU C COOTBETCTBYIOIIMMU TOsIC-
HEHHSIMU.

N3yunTh moa. MUKPOCKOTIOM cTpoeHune 4yucToi meau u garyHu (60% Cu, pemerka 'LIK;
40% Zn, pemetka I'TIY) u cxemarudecku u300pa3uTh CTPYKTYPHI.

JlaGopaTopHas pa6ora Ne 4. BnusiHue niuactudeckoit feopmanuu Ha CTPYKTYpY U CBOM-
CTBa METAJUIMYECKUX CILIAaBOB

W3meputs BeICOTY 00pa31oB 10 AedopMarii.

BrimonHuTh 0canky o06pasios.

W3meputs BeICOTY 00pa3LoB rocie JehopMaluu.

Ompenenuts cTenensb nedopmaiuu 006pasmos €, %.

3aMepuTh TBepAOCTh 00pa31oB. [loaydyeHHble JaHHBIE 3aHECTH B Ta0.

[To nony4yeHHBIM JaHHBIM TOCTPOUTH TPapUK U3MEHEHUS TBEPAOCTH MaTepuasa OT CTEHeHH
nepopmanuu HB = f(g). Cnenare BbIBOA O BIUSHUU CTETICHH J1eOopMalliy Ha TBEPIOCTh METAJIIOB.

N3yuuTh 1 3aprcoBaTh CTPYKTYpY 00pa3LioB MOCIIE Pa3IMUHbIX CTENEHEN AeopMali.

JlaGoparopuasi padora Ne 5. MUKpOCTpYKTypa yIJIEpOJUCTHIX CTAJIEl B PABHOBECHOM CO-
CTOAHUU.
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N3y4nTh MUKPOCTPYKTYPY YIVIEPOAUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUU.

CxeMaTHYeCKH 3apUcoBaTh HaOJIIOJaeMyI0 B MHUKPOCKON MHKPOCTPYKTYPY B KBaapaTax
30%30 mm.

OmnpeneuTh M0 MUKPOCTPYKTYPE C MOMOIIBIO TPaBHia OTPE3KOB COJEpIKaHKEe yriepoja B
Ka)K7I0M 00pasiie cTaiu.

[Toa KaxIpIM PHCYHKOM yKa3aTh MHKPOCTPYKTYPY, COJEpXaHue yriepoja, (ha3oBbiil co-
CTaB, MPEIIOIAraeMyI0 MapKy CTaJH, €€ KJIacc.

W13 cripaBo4HOM TaOIUIBI BHITHCATh MEXaHUYECKUE CBOWCTBA ISl UCCIIEYyeMbIX MapOK CTa-
JIeH ¥ TIOCTPOUTH TPaPHUECKYI0 3aBUCUMOCTh «MeXaHUYeCKUEe CBOMCTBA - COJCPIKAHUE YIIIEPOIay.

JlabopaTopnasi pabora Ne 6. CTpoeHue 1 CBONCTBA UyT'YHOB.

W3y4unuTh 1o MUKPOCKOIIOM MHKPOCTPYKTYpPY O€J0ro 4yryHa M 3apucoBaTh €€ B KBajpaTe

30x30 mM. YKa3arh CTPYKTYpPY U CTPYKTYPHBIH KJ1acC 3apHCOBAHHOTO YyTYHA.

N3y4unuTh 1o MUKPOCKOIIOM MUKPOCTPYKTYPBI CEPbIX, BHICOKOIIPOYHBIX U KOBKHX YYT'YHOB

10 ¥ mocnie TpaBiueHus. Ha Mukponumudax 10 TpaBiieHus onpenenuts GopMy rpaduTHBIX BKITIOUE-
HUl U BUA uyryHa. Ha muxponumdax mocne TpaBieHHUS UCCIEIOBATh CTPOCHHE METATHUYECKON
OCHOBBI U OIPENEIUTh MapKy 4yryHa. Pe3ynbTarhl Mcciea0BaHul MPEICTaBUTh B BUJIE PUCYHKOB
(xBazmpatsl 30%30 MMm).

KpaTko onucath criocoObl OJIy4€HUs CEPOT0, BBICOKOIPOYHOI'O U KOBKOI'O UyT'YHOB.
JlabopaTopHas padora Ne 7. MUKpOCTpYKTypa JErMpOBAHHbBIX CTAJIEd B pPABHOBECHOM CO-
CTOSIHUU.

W3yuuth cTpoeHue craneit moJ MUKPOCKOIIOM.

CxemaTHYeCKH 3aprcoBaTh HAOIIO1aeMbIe CTPYKTYPHI B KBajparax 30x30 mwm.

C momo1IpIo AMarpaMM ONpeaeIUTh KIIAcC U3y4aeMbIX CTaleH.

[lon xaxabIM PUCYHKOM HamucaTb MapKy CTajlM, €€ XUMHUYECKHH COCTaB, CTPYKTypy U

CTPYKTYPHBIH KJlacc

JlabopaTopnas padora Ne 8. Hopmanusauus yriaepoaucTon CTaiu.

3anucaTh MapKy ctayiu B rpady 2 mpoTOKoJa.

N3meputh 00pa3ipl Mpy MOMOIIM IITAHTCHIUPKYIS U pe3yJbTaThl 3aMepa 3aluchiBaTh B
rpady 3.

Omnpenenuts TBepAocTs HB 00pa3iioB B MCXOJHOM COCTOSHUU U TOTy4YEHHBIE PEe3yIbTaThl
TBEPJIOCTH 3amucath B rpady 4.

BrImomHUTE HOpMaTKU3aIKI0 00pa3loB U ONPEAECTUTh TBEPJOCTh YIIEPOAUCTON CTaIH MOCHe
HOpMaJIM3aI1H.

Onpenenuts TemrepaTypy HOPMalM3allUKd CTalld, MOJBb3YSACh HIDKHEH 4acThiO JUarpamMmbl
JKEJIEe30-1IEMEHTHT.

s cpenHeyraepoaAuCThIX MOIBTEKTOMIHBIX cTajei (ctamu Mapok 40-65) temmeparypa
HopManu3aiuu Beioupaercs Ha 30-50°C Boie auann GS, T. e. Ac3+(30-50°C), mis BICOKOyTIIC-
POIUCTBIX 3a3BTeKTOUIHBIX ctaneil (Y9-Y12) remneparypa Ha 30-50 °C Bbime nmunuu SE, T. e.
Acm+ (30-50°C).

TemnepaTypy HOpMaIU3aluu 3anucaTh B rpady 5.

Onpenenuts 00IIYI0 TPOJAOHKUTEILHOCTh HAarpeBa U BBIAEPKKU 00pa3loB u3 pacuera 1,5
MUH Ha | MM TnaMeTpa Win TONIUHBI 00pa3iia. PesynpTaTsl 3anucats B rpady 6.

OO6pa31bl TOMECTUTH B ME€Yb, HATPETYIO /10 TEMIIEpaTypbl HOPMAIU3ALMU [Tl CTalld JaHHOU
MapKH, KaK OKa3aHO Ha pUC. 2, U BBIJIEPKATh B TIeUn TpeOyemMoe BpeMms.

W3Bneub 00pasiipl MOCIEA0BATEIBHO OJMH 3a JIPYTMM M3 IeUH U OXJaJUTh UX Ha CIOKOM-
HOM BO3JlyX€.

3auncTuTh 00a Topiia 006pasnoB Ha NUTMGOBATHFHON MIKYPKE.

Onpenenutbh TBEPIOCTh HOPMATH30BAaHHBIX 00paslioB. Pe3ynbTaThl M3MEpEHUN TBEPIOCTU
3aHeCTH B Tpady 7.

N300pa3uth Trpaduveckd peXUM HOpMalIH3alMM B KOOpAWHATAX TEMIIEpaTypa - BpeMs
Harpesa.
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W3yuuTh CTPYKTYpBI HCCIENYEMbIX CTaJlell A0 U mocie TepMuyeckor oOpaboTku. 3apuco-
BaTh CTPYKTYpHI B KBajgparax 30x30mm.

JlaGoparopHasi padora Ne 9. MUKpOCTpYKTYypa LIBETHBIX CIIJIaBOB.

Onpenenuth XUMHYECKUN COCTaB IBETHBIX ciiaBoB naTyHu JI60, 6pon3er bpC30, mropa-
momunus JI1 u cunymuna AJI2.

N300pa3uth quarpammsl coctosiaus cucreM Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax cOCTOSIHMSI CUCTEM yKa3aTh COOTBETCTBYIOIIME KOHIICHTPAI[MU CIUIABOB,
OIPEAEIIUTh UX CTPYKTYPHBII COCTaB B paBHOBECHOM cocTosiHuM 1pu 20°C U yKa3aTh TeMIepaTypbl
KPUTHYECKHUX TOYEK.

N3yunTh MUKPOCTPYKTYPY IIBETHBIX cIiiaBoB jatyHu JI60, 6ponssl bpC30, mropanmoMunus
1 (3akajneHHOTO M MCKYCCTBEHHO COCTapEHHOT0) U CHutyMuHa AJI2.

CxemaTH4YeCKH 3apUCOBaTh HAOIIOJIaeMbIe CTPYKTYpHI cilaBoB B kBaaparax (30x30 mm).
[Ton KaXKABIM PUCYHKOM YKa3aTh MapKy CILIaBa, XUMUYECKUN COCTAB U THI IUArpaMMbl COCTOSIHUSA,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazarh, Kakue M3 U3YYCHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoi. OTBeT 0060CHO-
BaTh.

Kputepun u mikana olieHUBaHHS IO OLIEHOYHOMY CPEJICTBY —
3a0aHus no 1aO0pamopHbuIM 3aHAMUAM

[Ixama onieHnBaHus

Kputepwuii orieHuBaHus
(vHTEpBaI OAIIIOB) PHTED

5 3amanue BBHIMOJTHEHO HA BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OOBEME
OCBETHJI PaCCMaTPUBAEMYIO TIPOOJIEMATHKY, TPUBEJ APTYMEHTHI B TIOJIb3Y
CBOMX CYKICHHUH, BIajeeT NMPO(HILHBIM TOHATUHHBIM (KaTeropuaib-
HBIM) aImapaToM | T.I1.)

4 3aaHue BBIIIOJIHEHO Ha CPEJHEM YPOBHE (CTYAEHT B II€JIOM OCBETHII
paccMaTpUBaeMylo MpoOJIeMaTHKY, MPUBENl apryMEHTHI B IOJIb3Y CBOMX
CYKJEHH, TOMYCTUB HEKOTOPbIE HETOYHOCTH U T.11.)

3 33.IlaHI/Ie BBIITOJIHCHO Ha HU3KOM YPOBHC (CTy,Z[eHT A0IMYCTHUJI CYHICCTBCH-
HBIC HCTOYHOCTH, U3JIOXKHUII MaTepUal C OIHI/I6KaMI/I, HEC BJIaJ€CT B JOCTa-
TOYHOM CTETICHH HpO(bHHBHLIM KaTCrOpHaJIbHBIM allllapaToM U T.H.)

2 3ajaHrie BBHIMOJTHEHO HA HEY/IOBJIETBOPHUTEILHOM YPOBHE WJIM HE TpeEJi-
CTaBJIeH (CTYJEHT He TOTOB, HE BHITIOJTHIII 33JJaHUE U T.11.)

OueHoYHbIe CPeIcTBA IJIsl IPOMEKYTOYHOM aTTecTAlHN (IK3aMeH)

CrpoeHnue uaeanbHbIX KPUCTAILIOB.
[TepeuncnuTh OCHOBHBIE CBOMCTBA METAJIIOB.
OxapakTepu30BaTh MOHATHE METATUIMUECKOU XUMUYECKON CBS3H.
Ha3BaTp oTiiMune KpucTauimueckoro 1 aMophHOTO COCTOSIHHS BEIIECTRA.
Ha3Barh Tpu OCHOBHBIX THNAa KPUCTAJUIMYECKUX PELIETOK METajljia, U OMUCATh pacmo-
JIO’)KEHHSI aTOMOB B HHUX.

6. Jlate ompeneneHue KOOpAMHALMOHHOTO yucina, HaTu ero mis OLK u (uwmm) 'K pe-
IETOK.

7. Uem xapakTepu3yeTcsl U KaK BBIYHCISETCS IUIOTHOCTh YIAKOBKUA aTOMOB B KPHCTaJUIH-
YECKOM pemeTke?

8. Uto co0oii mpeAcTaBIsSeT M KaK MPOSBIISETCS aHU30TPOIUS KPUCTAILTUISCKHIX Tel?

9. CtpoeHue pearbHBIX KPUCTAILIOB.

10. Kak reoMeTpuyecku KIACCHPUUUPYIOTCS AE€(PEKTbl KPHCTAIIIMYECKOTO CTPOCHHS?
[TpuBectu npumeps! 1e(heKTOB KaXKA0ro Kiacca.

11. [aTs ompeneneHre BaKaHCUM U MEXY3€IbHOTO aToMa.

12. Ha3BaTh BO3MOKHBIE MEXaHU3MbI 00pa30BaHUS TOUCUHBIX 1€(PEKTOB B HICATBHBIX KPH-
CTaJlJlaX ¥ OMHUCATh UX MOBEICHUE U POJib B TG (Y3MOHHBIX MPOIIeccax.

13. Jlatp obmiee onpeaeieHue TUCIOKaIUH.

orwdPE
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14.
15.
16.
17.
18.
19.
20.
21.
22.

Omnwucare KpaeByro TUCIOKAIMIO U TEOMETPHIO €€ 00pa3oBaHMUsL.

Onucars BUHTOBYIO JMCIOKALMIO U MEXaHU3M €€ 00pa30BaHMsL.

UYro Takoe BekTop broprepca?

Kak onpenensercs sHeprus JUCIOKauuu?

Kak onpenensiercst I0THOCTb TUCIOKALAN?

Kak BixseT II0THOCTD AUCIOKAUI Ha IPOYHOCTh KPUCTAIIIIOB?

Onucatb CTpOEHNE MAJIOYIJIOBBIX I'PAaHUL] HAKJIOHA.

Omnucare CTPOEHUE BHICOKOYIJIOBBIX (MEK3EPEHHBIX ) IPAHULI.

Kak B3auMoJeiicTBYIOT MeXAy cO00i U APYT C APYroM JIMHEHHbIE (IUCIIOKAIMH) U T10-

BEPXHOCTHBIC (TpaHUIIbl) 1e(heKThI?

23.
24,
25.
26.

Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIN3 METAJIIOB.

Uto Ha3bIBACTCS, MUKPOCTPYKTYpO?

Kakue ocHOBHbIE 30HBI KPUCTAJUIM3ALMN UMEET CIIUTOK?

[To xakoli mpu4HHE B CIUTKE 00pa3zyeTcsl ycaJouHas pakoBHUHA U IJe 0OBIYHO OHA pac-

rosaraercsa?

217.
28.
29.

30.
31.
32.
33.
34.
35.

Urto Ha3bIBaeTCs, JIMKBALUEH, U KAKUE BU/IbI JINKBALIUU CYLLIECTBYIOT?
Urto BBIABIISIET OTIIEYaTOK 10 MeToay baymana?
B uem npuunHa NosIBIIEHUS BOJIOKHUCTOTO CTPOEHUS MpU ropsiyeit o0paboTke JaBlIeHU-

OOBACHUTD, KaK JOJDKHBI pacrojaraTbcs BOJIOKHA B TOTOBOM M3/I€IMU U ITOYEMY.

UTO MOKHO BBISIBUTH 110 BU1Y U3JIOMOB CTAJIU U YyryHa?

YTto Ha3bIBae€TCs,, MUKPOCTPYKTYPOU?

Onwucars NPUHIMIT BUAUMOCTH TI0]] METAIOTPahUIECKUM MHUKPOCKOIIOM.

HasBaTh onepanuu noJroToBKM MUKpouuiuga 1 ux nNopsaox.

C Kako# 1eNplo MPOBOJUTCS TPaBJIIEHUE MHUKPONUIH(OB, YTO MOKHO HAOIOIATh 110 U

IIOCJIC TpaBJ’IeHI/ISI?

36.
37.
38.
39.
40.
41.
42.
43.
44,

UYro noHnMaeTcs Mo pa3pelaronield CiocoOOHOCThI0 MUKPOCKOIIA.

Kak onpenensiercs yBenuueHue MUKpockona?

Ha3Batb cxozcTBa 1 oTiiMuus porecca NUIM(OBAHNS U IOTUPOBAHUS MUKPOLLTH(OB.
®da3oBble IEPEXOBI.

Urto Ha3bIBaeTCsl, IEPBUYHOM, a YTO BTOPUYHON KpUCTAJUIM3ALMEH?

B 4em 3aknrogaercs TEpMOAMHAMUYECKUN CTUMYJI MPOLIECCAa KPUCTAIIIN3aLUN'

Hasgatb snemeHTapHble CTaquu MEXaHU3Ma KPUCTAIUIN3ALNH.

Kakum nmapameTpom onuchIBaeTCs Kakasi CTausl KpUCTAIIIN3aLUu?

Kaxkumu 1o1kHbI OBITH TapaMeTphl KPUCTAUTU3ALNHY JUIS TOTYYEHHUS KPYITHO3EPHUCTON

Y MEJIKO3EpHUCTON CTPYKTYpHI cIliaBa?

45,
46.
cBowcTBa?
47,
48.
49,
50.
51.
52.

MOM.

53.
54,
55.
56.
S7.

Uro Takoe KpUTHYECKHUI pa3zMep 3apoblia KpUCTaIu3aun?
Kak BiusieT creneHp NepeoxiakIeHus CILIaBa Ha pa3Mep 3€pHAa M Ha MEXaHUYECKUE

UTto Takoe TOMOre€HHAasl U TeTepOTreHHAasi KpUCTaIA3aIus?

Kaxk B1usitoT pacTBOpUMBIE M HEPACTBOPUMBIE MPUMECH Ha MPOLECC KPUCTATUTU3ALNHN?
KakoB npenmyIiiiecTBeHHbI MEXaHU3M KPUCTANIU3AIUU PEATIbHBIX CIJIaBOB?

UYrto Ha3wIBaeTCs1, MOAUMUITPOBAHUEM?

Kak u ¢ kako¥ 1eN1bI0 MPOBOIUTCS MOAU(PUITUIPOBAHUE CILIIABOB?

Uro Takoe momumopdusm? IlpuBectn mpumep meTaiia, 00JIaarOIIeT0 MOTUMOPQHU3-

Teopus criaBoB.

UTto Ha3bIBAETCS, METAIUTUYECKUM CILJIABOM?

Yrto Takoe KoMIoHeHT? - ¢aza?

Kaxkoe cocrosinue crijiaBa Ha3bIBaeTCsl paBHOBECHBIMY

Uto Ha3bIBae€TCs, TBEPIBIM PACTBOPOM? - XUMHYECKUM COCIMHEHUEM? - r€TepOreHHOM

CTPYKTYpOil?

58.
59.

Kaknmu ObIBatoT TBEp/bIe pacTBOPHI?
Yto 03HauaeT TBEPAOPACTBOPHOE YIIPOUHEHHUE U B UEM €T0 NPUUHMHBI?
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60.
61.
62.
63.
64.
65.
66.
67.
68.

ITIOHCHTOB.

69

JlmarpaMmbl COCTOSTHUS IBYXKOMITOHEHTHBIX CTIJIABOB.

Uto Takoe quarpaMmma cCOCTOSIHUSA?

Kakue Touku Ha3bpIBaIOT KPUTUIECKUMU?

Yro Takoe TEpMUUYECKUIN aHAIIU3, KAKOBA €ro CBA3b C JUArpaMMON COCTOSTHUS CIJIaBOB?
KakoBa npakTuieckasi METOAMKA [IOCTPOEHUS IUAarpaMM COCTOSIHUS CILIaBOB?
Chopmynupyiite mpaBuio das.

UTo 103BOJISET ONPEAEIATH IPABUIIO OTPE3KOB?

MeTtouka mpUMEHEHHUs METOIa OTPE3KOB.

N300pa3uth quarpamMmy COCTOSIHUS CIUIaBa C HEOIPAHUYEHHON PACTBOPUMOCTBIO KOM-

Kakoe MMPEBPAlICHUEC HA3BIBACTCA 3BTCKTUUCCKHUM (3BT€KTOI/IIIHBIM, MNECPUTCKTUYICCKHUM,

nepuTekTouHbIM)? [IpuBecTH cxeMy 3TOH peakiuu.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
CTEIEHBIO?
86.
87.

Be?

88.
89.
90.

cTBa?

91.
92.
93.
94,

Kakue nuHumn Ha3bpIBAIOTCS TMHUAMU JIMKBUYC U COUITYC?

B ueM oTiiuune cTpyKTYpHOU nuarpamMmsel OT ¢ha3oBoi?

VYupyras u nactuyeckas aegopmariusi.

Kakas nedopmanins Ha3bpIBaeTCs YIIPYrol U KaKOB €€ aTOMHBIM MEeXaHU3M?

Uro Takoe miactuieckas aedopmarus?

KakoBa ponp aucnokaiuii B peanuszaiiuy MexaHu3Ma MIacTUYeCcKoro casura?
HazoBute aTOMHBIE (IUCITIOKAIIMOHHBIE) MEXaHU3MBI TUIACTHYECKON AedopMari.

Kak u3meHsieTcst CTpykTypa ciijiaBa npu IutacTudeckoid neopmanuu?

Kak m3MmeHstoTcs CBOMCTBA (MEXaHMUYECKUE) CIIJIaBa MPHU TUTACTUYECKOU edopMariun’?
UYro Takoe TEKCTypa U KaKOBbI CBOMCTBA TEKCTYPHUPOBAHHOTO CIljIaBa?

Uro Takoe peKpUCTALIU3AM?

Yto Takoe Mopor pekpucTaiin3anuu’?

Kakue craguu npoxoauT METaul B IIPOLIECCE PEKpUCTAIIIU3ALNN?

Yro Takoe Bo3Bpar (OTAbIX)?

Uro Takoe kpuTHdeckas cTeneHp Aegopmanuun? B kakux npeaenax oHa HaXoaAUTCs?
Kak Benér ce0s mpu HarpeBe CTpyKTypa MeTania, 1eopMHUpPOBAHHOTO C KPUTHYECKOM

UeM OTIMYAIOTCS XOJIOAHAS U Topsidas qedopManuu?
Kak u3meHsroTCs cBOMCTBA (MEXaHUUYECKHE) 1e(POPMUPOBAHHOTO METajlla TIPH Harpe-

Mexanunyeckue CBOKMCTBA CIJIaBOB. PaspymieHue.
HaszoBute OCHOBHBIE MEXaHUUYECKHE CBOWCTBA METAJUIMYECKUX CILJIABOB.
Kak o0o3Ha4aroTCst U B KaKUX CANHUIAX U3MEPAIOTCA OCHOBHBIC MEXAaHHUYCCKUEC CBO¥-

[aiite onpenenenne TBEPAOCTH MaTepHUaa.

Kaknmu Metogamu oCyliecTBIsSETCS U3MEPEHHE TBEPIOCTH?

HazoBute npubops! Uit n3MepeHus: TBEPIOCTH.

Kakumu equaumiaMu o0o3HavaeTcsi TBEPAOCTh, U3MEPEHHAs Ha Pa3InIHOM 000pYyI0Ba-

HUU, ¥ KaKOBa MX 00111ast pa3MEepHOCTH?

95.
96.
97.
98.

Kak roroBstcs 00pasibl 1y u3MepeHust TBEPAOCTH?

Yem oTnmyaroTcsi 00pasiibl, MOATOTOBIEHHBIE U1 U3MEPEHUS TBEPAOCTH?

Kakum cioco6oM crieayeT u3mMepsaTh TBEPAOCTh 3aKATEHHON cTamu?

W3 xakux 3JIeMEHTapHBIX MPOLIECCOB COCTOUT MPOLECC Pa3pyIICHUS NPHU TIACTUYECKOM

negopmanuu Metania (Ipy BHEIIHEM HarpyXeHun)?

99.

Kakumu ObIBatOT THUIIBI pa3pymieHus?

100.Ha3oBuTEe OCHOBHOW CTPYKTYypHO-’PHEPTeTHUECKUI IMapaMeTp, OTIUYAIOUIMA XPYIKOe
pa3pylieHHe OT BSI3KOTO.
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KpI/ITepI/II/I " IKaJla OCHHUBAHMS 110 OICHOYHOMY CPCIACTBY — 9K3AMEH

[IIxana oneHnBanus
(uHTEpBaN OAILIIOB)

Kpurepnii oieHMBaHus

oTJINYHO (5)

CryneHT riay0oKo U B IOJHOM OOBEME BIAJEET MPOrpaMM-
HBIM MaTepUaJOM. ['paMOTHO, MCYEPIBIBAIOIIE W JIOTHYHO
€ro u3jaraeT B YCTHOW WM MUCbMEHHOH ¢opme. [Ipu sTom
3HAET PEKOMEHIOBAHHYIO JINTEPATYPY, IPOSIBISAET TBOpPYE-
CKUH MMOAXOJ B OTBETAaX Ha BOIPOCHI M MPAaBUIBHO OOOCHO-
BBIBACT IPUHSATHIC PEIIEHUS, XOPOILIO BIAJCET YMEHUSIMH U
HAaBBIKAMU IIpY BBIIIOJIHEHNUH IIPAKTUYECKUX 3aa4.

xopoio (4)

CTyIeHT 3HaeT MPOrpaMMHBIN MAaTEpHUAL, TPAMOTHO H IO CY-
T U3JaraceT €ro B yCTHOW WJIM MUCHbMEHHOU opme, IOIyc-
Kasi HE3HAYUTEIbHBIE HETOYHOCTU B YTBEPXKICHUAX, TPaK-
TOBKaX, ONPENEICHUAX U KAaTErOpusAX WIM HE3HAYUTEIbHOE
KonuyecTBO owuoOok. Ilpu 3Tom Biazeer HEOOXOAWMBIMU
YMEHUSMU U HABBIKAMU DU BBIIIOJIHEHUN IIPAKTUYECKUX 3a-
nay.

YAOBJICTBOPUTCIIBHO

(3)

CTyIeHT 3HaeT TOJIbKO OCHOBHOM ITPOTPAMMHBIN MaTepHal,
JTOITyCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHUE (POopMyIn-
POBKH, HETIOCJIEA0OBATEIIbHOCTD B OTBETAX, U3J1aracMbIX B
YCTHOW UK TUchbMeHHOo# dopme. [Ipu 3TOM HEeoCcTaTOuHO
BJIaJICET YMEHUSIMU Y HABbIKAMH IPY BBINOJIHEHUH MTPAKTHU-
yeckux 3a1a4. Jlomyckaet 10 30% ommboK B U3J1araeMbIx
OTBETAX.

HEYJOBJIETBOPUTEIIBHO

(2)

CTyneHT He 3HaeT 3HAYMUTENIbHOW YacTH MPOrPAaMMHOTO Ma-
Tepuana. [Ipu 3TOM jommyckaeT NpUHIIUIIAATBLHBIE OITUOKU B
J1I0KA3aTENbCTBAX, B TPAKTOBKE MOHATUW U KaTETOpPUH, IPO-
SIBJISIET HU3KYIO KYJIbTYpY 3HAHUM, HE BJIAJE€ET OCHOBHBIMHU
YMEHUSIMU M HaBBIKAMH MPU BBINOJHEHUH MPAKTHYECKHUX 3a-
nad. CTyA€HT OTKa3bIBAE€TCS OT OTBETOB HA JOMOJHUTEIbHbBIC
BOIIPOCHI
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