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1.

CTpykTypa u coaepkanue

HCIHUIIJINHBI

]_Ie.]'ll/l H 3aJ1a4Yi JUCHMILIMHBI, €€ MECTO B y‘leﬁHOM nmpouecce

Hean u3yyenusi TucuuiuinHbl "MartepuanoBenenue" gaTh OyAyIUM CIICIHAIACTAM I10-
3HAHHUE MIPUPOJIBI U CBOKCTB MAaTEPUANIOB, a TAKIKE METOJIOB MX YIIPOYHEHUS /ISl Hanbosee (-
(EKTUBHOTO UCITOJIb30BAHUS B TEXHHUKE.

OCHOBHBIMM 3aJa9aMM JUCLUMUIIINHEI SBJISCTCS:

PacCKpBITh GU3UYECKYIO CYITHOCTh SIBJICHUN, TPOUCXO/ISIIIINX B MaTepuaiax Mmpu BO3/ICH-
CTBUU Ha HUX Pa3INYHBIX (PAKTOPOB B YCIOBUSAX MPOU3BOACTBA U IKCIUTYaTAI[UN U UX BIIMSHUE
Ha CBOMCTBa MaTepHasoB;

YCTaHOBUTH 3aBUCUMOCTh MEXJ1y COCTABOM, CTPOCHUEM U CBOMCTBAMHU MaTE€pPHUAJIOB;

M3Y4YUTh TEOPUIO U MIPAKTHKY TEPMUUYECKOU, XUMUKO-TEPMUIECKO 00pabOTKH;

M3y4YUTh OCHOBHBIE IPYIIIBI COBPEMEHHBIX METAIUNIMYECKUX MAaTEpPUAIOB, UX CBOMCTBA U
00J1aCTH TPUMEHEHUS.

2.

OCBOCHUSA COAEPKAHMUSA AUCHUIIMHBI
JucuuruinHa «MartepuanoBeieHue sSBIsieTcsl 00513aTeNIbHON 4acThio NMPo(ecCHOHaIbHO-
ro UUKJIA JAUCUUIUIMH [TOATOTOBKH CTYJIEHTOB 110 HanpasieHuto noarotosku 15.03.01 - Mamu-

HOCTPOCHHC.

Mecto mucuuniuabl B cTpykrype OOII BO. Tpe6oBanus k pe3yjabTraTam

OcHoBpiBaeTcst Ha 60asze quctuiuinH: «Dusnkay, «Xumus», «Matemarukay, «HKeHep-
Has ¥ KOMITbIOTEpHAas TpaduKay.
SBnsieTcss OCHOBOH JIJIst U3YYCHUS AUCIHUILIUH MPOPECCHOHATBHOTO ITUKJIA U HAITUCAHUS
BBIMTYCKHOM KBaTU(UKAMOHHON pabOTHI.

3.

TpeﬁoBaHnﬂ K pe3yJbTaTaM O0CBOCHHUA COACPKAHUA NUCHUITIUNHBI

Kon 1 HammeHoBaHue

NHauKaTopsl JOCTUAKEHUN KOMITE-
TeHINH (10 pean3yeMoi AUCIHU-

[lepedeHb INIAHUPYEMBIX PE3YJIBTATOB

TMYHBbIE U O€301acHbBIE

MeTto bl palluOHAIILHOA
TO WCIIOIB30BAaHUSA CHI-
[PBEBBIX U DHEpPreTHYE-
CKHUX pPECypCOB B Ma-|

KOMIIETEHII TTHHE)

OIIK-7. OIIK-7.1.

CriocobeH npuMeHsTh [[[pUMEHsieT COBpeMeHHble H  0e3-
COBpeMEHHBIE ~ JKOJIO-OINACHbIE METOIbl  PAHOHAIBHOTO)

MCIIOJIb30BAHNA CBIPBCBBIX PECYPCOB
B MAllIMHOCTPOCHUMU.

OIIK-7.2.
IlpumeHsieT coBpeMeHHbIE U 0e3-
OTacHblE METOABl  PaIlMOHAIBEHOTO

3HaTh:

COBpEMEHHbBIC U 0€30IaCHbIE METOJIbI PAIIHO-
HAJILHOT'O HCIOJIb30BaHMS ChIPHEBBIX MaTe-
[PHAJIOB B MAIITMHOCTPOCHHH.

MMPOICCCOB X
M3rOTOBJICHUA,

'YMeeT KOHTPOJIHPOBATh
COOJIFOIEHUE TEXHOIOTHYECKOMN

3

ITMHOCTPOCHHUU MCIIOJIb30BaHMS DHEPIeTUICCKHUX pe-y
METh:
CYpPCOB B MallIMHOCTPOCHHUH

[PUMEHSATh COBPEMEHHBIC U 0€30IacHbIC Me-
TOJIbI PAIMOHALHOTO HCIIONB30BAHHS DHEP-
FETHYECKUX PECYPCOB B MATUHOCTPOSCHUH
BnaneTs:
HAaBBIKAMH  HCIIOJIb30BAHUS  COBPEMEHHBIX
PKOJIOTUYHBIX M 0€30MMaCHBIX METOJIOB pallvi-
OHAJILHOTO HCIIOJIb30BaHUS CHIPbEBBIX U
ODHEPreTHYECKUX PECYPCOB B MAIIMHOCTPOE-
HUU

OIIK-12. OIIK-12.1. 3HATE:

CriocobeH O0ecrieunBaeT METOBI ITPOIIECCOB U3rOTOBICHUS

oOecIieynBaTh TEXHOJIOTUYHOCTH U3IENIUSI 1 M3IEITHH.

TEXHOJIOTUYHOCTH MPOIIECCOB UX U3TOTOBJICHHUS. 'YMeTh:

M30ETIUN U OIIK-12.2. KOHTPOJIUPOBATh COOJIIOICHHE

TCXHOJOIM4CCKOro mnpouecca mnpu
IM3rOTOBJICHUH I/IS,I[CJ'H/Iﬁ




MaIITHHOCTPOCHUA.

YMETh TACIUILIAHEL IIPH U3FOTOBICHUH BliaieTs:
KOHTPOJINPOBATH M3/ICTHI MAITHHOCTPOCHHUSL.
cobumoieHIe HABBIKAMH HEPA3PYIIAIOLIET0

KOHTPOJISI COOTBETCTBHS TOTOBOTO U3CIHUS
TpeOOBaHUSIM TEXHUYECKOM

TACIIATIINHBI IPH ITOKyMEHTAIIMU Ha M3JCIHe.

M3TOTOBJICHUH
M3 nenuit

AV IIN 'I'II\T‘Y/TUP{"!I‘{\'F/’I

4.CTpyKTYpa M coep:KaHue TUCHUILIMHBI
4.1. O0beM y4eOHOI JMCHHUIJIMHBI H BBl Y4e0HO0I padoThl

O0beM yacoB (3a4. ell.)
Bun yuedHoii padboTbl Ounast 3a0uHast
dopma dopma
Oomas yueOHasi Harpy3ka (Bcero) 144 144
(4.0 3au.en) (4.0 3a4. ex.)
68 16
Oo0s13aTe/IbHAsI ayIMTOPHAasi yueOHAsi HATPy3Ka (Bcero) B TOM YucJie:
Ulekmun 34 3
CeMUHApCKUE 3aHSATHUS - -
[TpakTHaeckre 3aHATHSL 17 4
UlabopaTopHsie pabOTHI 17 4
KypcoBas paboTa (KypcoBO#i IIPOEKT) - -
/Ipyrue GopMbl 1 METOABI OpraHU3aIH 00Pa30BaATEIBHOTO MPOIIecca
(pacuemno-zpaghuueckue pabomei, 2pynnoevle OUCKyCCull, poieeble uzpbl,
MperHure, KOMNblIomepHovle CUMYIAYUU, UHMEPAKMUBHble JeKYUU, cCeMUrapbl,
aHanu3 0en06biX Cumyayuil u m.n.)
CamocTosiTeIbHasI padoTa CTyJAeHTa (BCero) 76 128
dopma arrecTarus HK3aMeH HK3aMeH

4.2 ConepskaHue pa3ieoB IUCHUNINHBI

Tema 1. Kpucrainuyeckoe cTpoeHHE METAIOB.

OO01as xapaKTepucTUKa U CTPYKTYPHBIE METO/IbI UCCIIEJOBAHUS METAIIJIOB.
ATOMHO - KpUCTAJTMYECKasi CTPYKTypa MeTasuioB. JleeKThl KpucTauIMuecKon pemeTku
METAJIJIOB.

Tema 2. ®opmMupoBaHUE CTPYKTYPBI METAIJIOB NMPU KPUCTAIIU3AUN. JHEPTETH-
YECKHE YCJIOBUS MPOLECCa KpUCTAIUIM3alMU. MeXaHu3M ITpoliecca KpUCTaUIM3alnH.
dopma kpuctauaecknx oopazoBanuii. Ctpoenue cinutka. [IpeBparieHus B TBEpIOM
COCTOSIHUU. AJIIOTPOIIHSL.

Tema 3. CTpoeHue CILIaBOB.

@a3bl ¥ CTPYKTYpa B METANIMYECKUX CIIIaBax. TBepaple pacTBOPbl. XUMUYECKHE
COCIMHECHUS.

Tema 4. ®opmupoBaHue CTPYKTYPHI CIUIABOB MTPU KPUCTAJUIU3ALINH.

[IpaBuino ¢a3. DxcnepruMeHTalIbHOE MOCTPOCHUE Auarpamm coctosinus. [1pasuiio
0oTpe3KoB. /luarpamma cOCTOSIHUS CIIJIaBOB, 00pa3yrOLIUX HEOTPAaHUUEHHBIE TBEPAbIC
pacTBophl. JlnarpaMma cOCTOSIHUS CIUTABOB, 00Pa3yIOIIUX OrPAaHUYEHHBIC TBEPbIC pac-
TBOPBI. J{narpamMma cOCTOSIHUSI CIJIABOB, 00Pa3yOIINX MEXaHMYECKHEe CMECH U3 YUCTHIX
KOMIIOHEHTOB. JlarpaMmma COCTOSTHUS CIUTaBOB, 00Pa3yIONIUX XUMUYECKHUE COCTUHEHUSI.
Jlnarpamma COCTOSTHUS CIUTABOB, KOMITOHEHTHI KOTOPBIX UMEIOT MOTHUMOpP(HBIE PEeBpa-
HICHUS.



Tema 5. Ilnactuueckas geopManus 1 MEXaHUYECKHE CBOMCTBA.

Pa3pymenne MeramioB. MeTopl onpeieleHnsl MEXaHNYEeCKUX cBOWCTB. Hakurer.
BnusiHue HarpeBa Ha CTpOEHHUE U CBOKCTBA Je()OPMHUPOBAHHOTO METalIa. XOJIOAHAS U
ropsiyast nepopmanus. Mexanndeckue cBoiictBa. Hakien un pexpucramin3anusi.

Tema 6. XKene30 u criaBbl Ha €0 OCHOBE.

KomnoHneHTs! U a3bl B cUCTEME KeJe30 - yriepol. Juarpamma cocTosiHUS sxee-
30 - IEMEHTUT (MeTacTabuIbHOE paBHOBECHE). [lnarpamMmma coCTOSIHUS XKee30 - TpaduT
(crabunpHOE paBHOBecue). BiusiHue yriaeposia 1 MOCTOSHHBIX PUMeECe Ha CBOWCTBA
crasieid. Jlerupyromue meMeHTsl B cTainu. CTPpYKTYpHBIE KJIACCHI JIESTMPOBAHHBIX CTAJICH.

Tema 7. Uyrynsl.

Cepplii 1 6enblil uyryHsl. Beicokonpounsiii uyryH. KoBkuii uyryn. CnenuanbHbie
YYyT'yHBI.

Tema 8. Teopus Tepmudeckoit 00pabOTKU CTAIH.

Knaccudukanus BuaoB repmudeckoit 00padotku. Tepmuueckas o6paboTka u
nuarpaMmma cocrostuus. [IpeBparienue npu Harpese (oOpa3oBaHue aycteHuTa). Poct 3ep-
Ha aycTeHuTa npu Harpese. [lepiutHoe npeBpamienre. MapTeHCUTHOE IIPEBPALICHUE.
[IpomexxyTouHoe (OeHHUTHOE MpeBpaieHue). JluarpaMMbl H30T€PMUUECKOTO TIPEBpa-
HICHUS AyCTEHUTA. TepMOKMHETHUECKHUE TUarpaMMbl IPEBPALEHUS IEPEOXIIAKACHHOTO
aycreHuTa. [IpeBpanieHus npu oTIycke.

Tema 9. TexHoIOTUS TEPMUYECKON 00paOOTKH.

Omxwur 1- ro poga. Omkur 2 - v o popa. 3akanka. Bugsr ormycka. Tepmomexa-
Hu4eckas oOpadotka. [loBepxHocTHas 3akanka. JleQexTsl, BO3HUKAIOIINE IPU TepMUuye-
CKol 00paboTke.

Tema 10. Xumuko- Tepmuueckast o00padoTka.

Teopus xumuko - TepMuueckoit oopadoTku. LlemenTanus, a3oTupoBaHue 1 ua-
HupoBaHue cranein. luddy3nonnas metanmuzanus.

Tema 11. KOHCTpYKIIMOHHBIE CTaIH U CILIABBI.

VYrinepoaucTbie KOHCTPYKIIMOHHBIE CTalu. JIerupoBaHHbIE KOHCTPYKIIMOHHBIE CTa-
1. CTpOUTENbHbIE HU3KOJIETHpOBaHHbIe cTanu. Cranu A X0Ja01HOH mTaMnoBkU. KoH-
CTPYKIIMOHHBIE IIEMEHTYEeMbIE U yiydlaemble cTaiai. CTaiau ¢ HOBBIIICHHON 00padaThl-
BAaEMOCTBIO pe3aHueM. PeccopHo - mpyXuHHbIE cTanu o61iero Ha3HauyeHusd. [lapuko-
MOAIINUITHUKOBBIE CTanu. KOppO3MOHHOCTOMKNE U )KapOCTOMKHME CTalu U ciuiaBbl. JKapo-
IIPOYHBIE CTAJIN U cIuiaBbl. Kprorenusle cranu.

Tema 12. UHCcTpyMEHTaIbHBIE CTAIM U TBEP/IBIE CILIABBI.

Cranu s pexyiero nactpyMmenTta. Ctanu 11 U3MEPUTENIbHOIO HHCTPYMEHTA.
Crayu a5 ITaMIOB X0J0JHOTO AepopmupoBanus. CTanu Ui MITaAMIIOB FOpsSYero Je-
dopmupoBanus. TBepablie CIUIABHI.

Temal3. Cranu u cruiaBbl ¢ 0COObIMU (PU3HUUECKHUMH CBOMCTBAMH.

MaruautHble cTaiu U ciuiaBbl. CTanM U CIJIaBbl C BBICOKUM AJIEKTPUYECKUM CO-
INPOTUBJIEHUEM JIJIs1 HATPEBATEIbHBIX 3J1IEMEHTOB. CIUIaBbl € 3aJaHHBIM TEMIIEPATyPHBIM
K02 punmenTom auHEHOro pacmupenus. Cruassl ¢ 3 dexrom mamaTu GOpMBI.

Tema 14. TutaH u criaBbl Ha €70 OCHOBE.

Tepmuueckas 00pab0oTKa TUTAHOBBIX CIUIaBOB. [[pOMBIIIIIEHHBIE CIUIaBBI TUTAHA.

Tema 15. AnroMUHUI U CIUTaBBl HA €TO OCHOBE.

Krnaccudukanus anoMiUHIEBBIX CIUIaBoOB. Tepmuueckas oopadoTka. Jepopmupy-
€MbI€ U JIMTEUHbIC AJIFOMUHHUEBBIE CIJIaBbl. MarHui U CIjlaBbl HAa €r0 OCHOBE. JIMTEHHBIE
U nehopMupyemMble MarHueBbIE CIUIABHI.

Tema 16. Menp u criiaBbl Ha €€ OCHOBE.
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JlaTyHu, UX cTpoeHHE U CBOMCTBA. BpOH3BI: 0JIOBSHHBIE, ATTFOMUHUEBBIEC, KDEMHHU-
cThie B OepuiutHeBbie. AHTU(GPUKITMOHHBIC CIIaBbl. OJIOBSIHHBIC U CBUHIIOBBIC 0A00MUTHI.
[{uakoBBIe aHTU(GPUKIIMOHHBIE CIIJIABbl. AJTIOMUHUEBBIE TOIIIUITHUKOBBIE CTUIABHI.

4.3 Jleknun
O0BeM yacoB
[1]
Jll[}-n Haspanue Tembl Ounas 3aouHan
dopma dopma

1 Kpucramimmdeckoe cTpoeHUE METAILIOB. 2 1
o DopMupoBaHUE CTPYKTYPBI METAIIOB MPU KPUCTATUTH3AINH 2 1
3 CTpoeHue CIIaBOB. v -
4 DopMHUpOBaHUE CTPYKTYPHI CIUIABOB MPU KPUCTAJUTH3AIUH. 2 1
o [Tnactuyeckas aedopMaliis 1 MEXaHHYCCKHUE CBOKMCTBA. 2 1
6 DKene30 u cI1aBbI Ha €r0 OCHOBE. 2 1
U UyryHsl. 2 -
8 Teopust TepMuUecKOii 00pabOTKH CTaJIH. A 1
9 TexHOJI0rusl TS PMUYCCKOM 00padOTKH 2 -
10 [XmmuKo - TepMHUecKas 00paboTKa. . 2 -
11 [KOHCTpYKLMOHHBIE CTallU U CILIABBI. 2 1
12 |HCTpyMeHTaIbHBIE CTAIM U TBEPJbIE CILUIABEL 2 -
13 |Cranu u cinaBbi ¢ 0coGbIME (hM3MYECKUMH CBOMCTBAMHU. 2 1
14  [TuTtaH U CIUIaBLI HAa €70 OCHOBE 2 -
15 |ATIOMHUHUHN M CIIJIaBBI HA €M0 OCHOBE. 2 -
16 [Menp 1 crutaBbl Ha €€ OCHOBE. 2

HTtoro 34 3

4.4 JlaGopaTopHble padoThl

Ha3zBanune reMbl

O0BbeM yacoB

Ounas
¢dopma

3aounas
dopma

OHpGI[GJ'IeHI/IC CTPOCHUA METAJIJIOB U CIIJIAaBOB MCTOAaMU MaK-
[POCKOITMYICCKOTO aHAJIN3a (MaKpoaHaJ'II/I3). I/ISY‘II/ITB OCHOBHBIC
MPUEMbI MAKPOCKOITUYCCKOIo UCCIICAOBAHUA MCTAJIJIOB M CILIa-
BOB.

Onpenenenne CTPyKTypbl MATEpUAIOB METOJaMH MHUKPOCKOITH-
HYECKOro aHanu3a (MUKpoaHaau3). O3HAKOMUTHCS C METOIaMH
MCCJICTOBAHHI CTPYKTYPHI MAaTEPUAIIOB TIPU OOIBIIIHX.

Kpucrannuzanus u ee BIUSIHUE HAa CTPYKTYPY M CBOMCTBA Me-
raja. M3ydnTh MEXaHW3M U KUHETHUKY Mpoliecca NEPBUYHON
KpHUCTAJUIM3aLMH, BIUSHUE YCIOBUM KPUCTAIIIM3AIMN HA
CTPYKTYPY U MEXaHUUYECKHE CBOMCTBA METaJLIA.

BnusiHue miactTudeckoi aeopmanu Ha CTPYKTYpY U CBOM-
CTBAa METAJUIMYECKUX CIUIABOB. M3ydnTh BIMSAHUE XOI0IHON
MJIACTHYECKON nedopMaliiu Ha CTPYKTYPY U CBOMCTBA METaJI-
110B
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[paTopHBIM paboTaM ,

OB. PK3aMCH

LI;pI/ICTaJ'IJIOFpa(l)I/II/I. CrtpoeHne pearbHbIX KpUCTall-

2 1
MUKPOCTPYKTYpa YIJIEPOJUCTHIX CTajel B pABHOBECHOM CO-
5 CTOSIHUU. VI3y4uTh CTpOEHUE yIIepOJUCTBIX CTAJIEH B PABHO-
BECHOM COCTOSIHUU, YCTAHOBUTH 3aBUCUMOCTE MEXIY UX CTPO-
€HHEM U CBOKCTBAMHU
CtpoeHue u CBOMCTBA YyryHOB. MI3y4nTh MUKPOCTPYKTYpY 4y- 2 1
6 T'YHOB; 03HAKOMHUTBCA C TEOPUEH KPUCTAIIIU3ALMU U [TPAKTUYe-
CKHM IOJIyY€HHUEM YYT'YHOB C pa3inuHOi GopMoii rpaduTHBIX
BKJIIOUCHU I
2
MHUKPOCTPYKTYpa JIETUPOBAHHBIX CTAJIEH B PABHOBECHOM CO-
! CTOSIHUU. 3y4uTh BIUSHUE JIETUPOBAHUA HA CTPYKTYPY CTAIIN
B PABHOBECHOM COCTOSIHUH.
3 Hopmanusanus yraepoaucroit cranu. [lonyunts npaktuyeckue i
HABBIKU 110 HOPMAJIU3aLlUHU CTAJIN.
HUroro: 1/ 4
4.5 llpakTHYecKHUEe 3aHATHUSA
No O0bem yacoB
- Ha3Banue TemMbl
n/n Ouynast | 3aounas
dopma dopma
1 KpucTanmmdeckoe cTpoeHre MeTauioB. 3agada 1. 3agaua 2. 2 1
> [Inactiyeckas aedopMalusi, PEKPUCTAIUIM3ALMS 1 MCXaHHYECKHE CBOM- | 1
cTBa. 3agaya 3. 3agaya 4.
DopMUpPOBaHUE CTPYKTYPHI pU KpUcTauin3auuu. @a3pl B METATIIMYECKHUX
3 crimaBax. [Ipasuio (a3 umm 3akon I'u66ca. Ipasuio otpeskos. 3agaua 5. 2 -
3anmaya 6.
4 DKeneso u ero cruiasbl. CIuiaBbl CHCTEMBI JkKene3o - yriepo. [lnarpamma 1
COCTOSIHUS JKeIe30 - [IEMEHTHUT. 3amada 7. 3amava 8
Teopust 1 pakTHKa TepMUdecKkoii 00padoTku. CocTaBieHne MapIIPyTHOM
5 TEXHOJIOTHH U3rOTOBJIEHUS AeTany. Ha3HaueHue Temneparypsl HarpeBa 1 |2 .
criocoba oxnaxzaeHus. OnpeneneHre NpoaoDKUTENILHOCTH Harpesa. [Ipe-
BpaleHue npu Harpese. 3agada 11. [IpeBpamienne npu oxinaxaeHuy. 3aia-
ua 12. IlpeBpamenne npu otnycke. 3agava 13
6 Tepmudeckas 00paboTKa aeTayei MamuH. 3agava 15 1
7 Br10op Mapok crajeid s qetaieid MamuH ooiero. 3agada 16 -
3 Bbi60op MapoK cTaei u CILIaBOB JUIs M3TOTOBJICHHS HHCTPYMEHTA. 3aja4a | i
18
U Toro: 17 4
4.6. CamocTosiTe/IbHAsI paboTa CTY/IEHTOB
Ne  Hassanue TeMbl Bun CPC OGLEM YaCOB
n/n
OuHasn 3aouHas
dopma dopma
| CTpoeHre METAUIMYECKUX MaTepHaioB JJIEMEHTHI [IOAr0TOBKA K J1a00- y g




Kpucrammu3zarus. DHepreTH4eckue yCIOBHS MPO-

MOATOTOBKA K JIa0b0-
[paTOPHEIM paboTam,
HK3aMEH

2 Hecca KpucTajuin3aui. MexaHu3M mpolecca Kpu-
crayumm3anuy. PopMa KpHCTaUTMYECKUX 00pa3oBa-
Huii. Ctpoenne ciauTka. IIpeBpamieHus B TBepaOM
COCTOSTHUM. AJJIOTpOnus
Ctpoenue cruraBoB. Pa3sl U CTPYKTypa B METAUIH- [OATOTOBKA K J1a00-
3 HEeCKUX CIUTaBax. TBepble pacTBOPHL. XUMHUYECKHE [paTOPHBIM paboTam,
COCIIMHEHHS DK3aMEH
MOJTrOTOBKA K J1abo-
DopmMupoBaHHEe CTPYKTYPHI CIIABOB MPH KPUCTA- paTopHbIM padoTa,
4 mu3anmw. [Ipasuio $a3. DkcrepuMeHTaIbHOE T10- Pi3aMCH
CTpOeHHE quarpaMm coctostaus. [IpaBuio oTpeskos.
/lrarpaMma COCTOSIHUSI CIUIABOB
Ynopyras u nmactudeckas aeopmanusi. Paspyiie- [moaroroska k 1abo-
5 HIE METaJUIOB. XOJOAHAS U ropsiyas 1epopMaIys. [paTOPHBIM padoTam,
HK3aMeH
6 DKene3o v criiaBel Ha €T0 OCHOBE. MOJIrOTOBKA K
mabopaTopHBIM pado-
KommoHeHTHI 1 (ha3bl B CHCTEME KeJIe30 - YIIIEPOJ. [TaM dK3aMeH
MOJrOTOBKA K J1abo-
U Uyryn. Cepslii 1 6enbIii 9yTyHBI. BRICOKOTIPOYHBIN [paTOPHBIM paboTam,
uyryH. KoBkuil uyryn. CrienuasibHble YyTYHBI. DK3aMEH
MOJrOTOBKA K J1abo-
8 Teopus Tepmudeckoit oopaboTku cramu. Kimaccu-  patopHbM paboTawm,
(buKaIys BUIOB TEPMUIECKOH 00pabOTKH. PK3aMeH
MOATOTOBKA K J1a00-
9 TexHOIOTHs TEePMUIECKOH 00padOTKH PaTOPHBIM paboTam
DK3aMeH
MOJIrOTOBKA K J1abo-
XUMUKO - TepMHUUecKast 00padoTka. Teopus XUMHUKOPaTOPHBIM paboTaMm,
10 | tepmugeckoii 06paboTkH. IleMeHTanus), a30THPO- PK3aMeH
BaHWE U [IMaHUpOBaHue ctaneil. [nddysnonnas
MeTaJTU3aIHS.
MOATOTOBKA K J1a00-
11  [KOHCTpPYKIIMOHHBIE CTaJH M CIUIABHI. paTopHBIM paboTam,
DK3aMeH
MOATOTOBKA K J1a00-
12  [MHCcTpyMEHTANbHBIC CTAIN U TBEP/IbIC CILIABHI. paTopHEIM paboTaM,
DK3aMeH
13 CTasM M CILIaBbI C 0COOBIMU (DU3MUECKUMHU CBOi- || O/ OTOBKa K6Ha60'
CTRAMIL [paTopHBIM paboTam,
DK3aMeH
TuTan u craBbl Ha ero ocHoBe. Tepmudeckas 00-  [[TOATOTOBKA K J1a00-
14  pabOTKa THTAHOBBIX CILIaBOB. [IpoMbILIICHHbIC [paTopHBIM paboTam,
CIIJIaBbI TUTAHA. DK3aMCH
MOJTrOTOBKA K
15  |AJIOMUHWMIA U CTIJIaBBI HA €TO OCHOBE. mabopaTopHBIM,
DK3aMeH




MOATOTOBKA K J1a00-
16  [Menp u CruiaBbl Ha € OCHOBE. PaTOpHBIM paboTaMm,

[8a]
oo

PK3aMCH

Htoro 76 128

4.7. KypcoBblie padoTbl/mpoeKTHI 110 «MaTepuaaoBeIeHUI0» HE MPEANoIararoT-
Csl y4eOHBIM TIJTAHOM.

5.00pa3oBaTesibHbIE TEXHOJOTHH

B mporniecce oOydenust st JOCTHXKEHUS TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
JUCITUIUIMHBI UCTIONB3YIOTCA cieayrolue oOpa3oBaTelbHble TEXHOJIOTHU: - HHPOpMaIu-
OHHO-KOMMYHHKAIIMOHHAS] TEXHOJIOTHS, B TOM YHCIIC BU3yaIH3aIis, CO3JaHHE DIICK-
TPOHHBIX Y4€OHBIX MATEPHAJIOB,;

—  TEXHOJIOTHUS KOJUIEKTUBHOTO B3aUMOJICUCTBHUSI, B TOM YHCIIE COBMECTHOE pellie-
HUE TMPOOJIEMHBIX 3a]1a4, CUTYyaIllii, KeicoB;

—  TEXHOJIOTHUS MPOOJIEMHOT0 OOY4YEeHHS, B TOM YHCII€ B paMKax pa3dopa mpo-
OJIEMHBIX CUTYalIUN;

—  TEXHOJIOTHUS Pa3BUBAIOIIETO OOYUEHHs, B TOM YMCIIE MOCTAHOBKA U PEIlICHUE
3aJ1a4 OT MEHee CIOKHBIX K 00Jiee CI0KHBIM, Pa3BUBAIOIINX KOMIIETEHIIUN CTY/ICHTOB;

—  TEXHOJIOTHS aIalTUBHOTO OOYYEHUs, B TOM YHCIIE MTPOBEJACHNE KOHCYIbTAINI
IpernoaBaTes.

6. YueOHO-MeTOqHYeCKOE U POrPAMMHO-UHPOPMALIMOHHOE o0ecrieueHue
TUCHUTLTHHBI

a) OCHOBHAaf JIUTepaTypa:

1. Typununa B.}O. MarepuaiioBeneHue: MEXaHM4€CKUE CBOMCTBA METAJLJIOB.
Tepmuueckas 06pabotka metayioB. Crnenuanbhbie ctanu U cruiassl / B.1O. Typununa;
noxa pen. C.A. Hukymuna - M.: MUCuC, 2013. - 154 c. - ISBN 978-587623-680-7 -
Tekct: anextponnsiit // ObC "Koncynbrant cryaenta : [caiir]. - URL:

http://www.studentlibrary.ru/book/ISBN9785876236807.html (1ara obparie-
Hus: 18.11.2019). - Pexxum nocTyna: mo nomnucke.

2. Cnecapuyk B.A. MaTepuanoBeieHH€e U TEXHOJIOTUSI MATEPUAJIOB:
yueb.nocobue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985503-
499-6 - Tekcrt: snexrponnbiit // OBC "Koncynbrant crynenray: [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (1ara oGpamieHwus:

18.11.2019) . - PesxxuM jmocTyma: 1O HOIIHCKE.

0) JOMOJIHUTEIbHAS JTUTEepaTypa:

1. Comnnues [O.I1. Martepuanoseaenue. [Ipumenenue u BbIOOp MaTeprasion /
Comnnnes [O.I1., bopzenko E.U., Bonorxanuna C.A. - CII6. : XUMUWU3JIAT, 2017. 200 c.
- ISBN 978-5-93808-295-3 - Tekct: anextponnsbiii // ObC "KoHcynbTaHnt cTyaeHTa':

[caiiT]. URL:

http://www.studentlibrary.ru/book/ISBN97 85938082953.html (nata obparieHus:

18.11.2019) . - Pexxum mocTyma: 1mo MmOIIKICKeE.

2. XKapckuit .M. Matepuanosenenune: yuedHoe nocooue / U.M. Kapckuii,

H.IT. iBanosga, /I.B. Kyuc, H.A. CBuayHoBuY - MuHnck: Bei. mik., 2015. - 557 c.
- ISBN 978-985-06-2517-5 - Tekct: anexktponHnbiii // ObC "KoHCynbTaHT cTyAeHTaY:
[caiiT]. - URL.: http://www.studentlibrary.ru/book/ISBN9789850625175.html (naTta 00-
pamenusi: 18.11.2019). - PexxuM noctymna: mo noamnucke.

18.11.2019) Cnecapuyk B.A. MaTepuanoBeneHne u TEXHOJIOTHSI MATEPHAIIOB:
yue0. nocobue / B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-
499-6 - Tekcrt: anextponnbiii // DbC "Koncynbrant crygenta": [cait]. - URL:
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http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN97
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http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oGpamieHus: . - Pe-
YKUM JIOCTYTIA: 110 TIOJIITUCKE.

3. Comnnes O.11. Matepuanosenenue: Yueouuk st By3oB / Comunes HO.I1.,
[psxun E.N. - U3n. 6-e, ctepeortu. - CII16. : XUMU3/IAT, 2017. - 784 c. - ISBN 978-
5-93808-294-6 - Tekcrt: anexrponusiii // ObC "KoHncynbTanT ctyaenta': [cait]. - URL:

http://www.studentlibrary.ru/book/ISBN9785938082946.html (xata o6parie-
Hus: 18.11.2019). - Pexxum nocTyma: mo moJmucke.

6. B) MeToAu4YecKHe pekoMeHaauuu: JIabopaToOpHbIN MPAKTUKYM I10 AUCIIH-
winHe «MatepuanoBeneHue» (715 CTYJSHTOB THEBHOM U 3a04HOM opMax oOydeHUs
BCEX TEXHUYECKUX crennanbHoctei.) /Coct.: B. M. [lybacos, E. I1. Morunsnas, E.B.
Haropnsii - JIyranck: U3n-so JIHY um. B.[Jans, 2017. - 75 c.

7. Kapramosa JI. 1., Koxxemsikun I'. H. MartepuanoBeaeHue Ajis MalllmHOCTPOU-
TeJel B 3aadax. Yueb. mocobue. -2-¢ u3f, nepepad. u ucrnpas. Jlyranck: U3a-so Bo-
CTOYHOYKPAaMHCKOTO HAallMOHAJIBHOTO YHUBEpcuTeTa MMeHn Bragumupa lamnsa, 2004. 192
c.

8. Metoauyeckue ykazaHus U KOHTPOJIbHBIE pabOThI 10 aucuuIuIinHe «MaTtepua-
JIOBEJICHUE» IS CTYICHTOB - 3a04HMKOB HamnpaiieHui: 8.100403 - opranuszanus nepe-
BO30K M yNpaBJIEHUS Ha TpaHCHopTe (KeNe3HOJOPOKHBIN TPAHCIIOPT, IPOMBIIIIICHHBIN
tpancnoprt) 8.100402 - TpaHCIIOPTHBIE CUCTEMBI CO CHIEIUAIU3ALMEN OpraHU3aIus Ta-
MoskeHHoro koHTposst / Cocrt.: JI. . Kapramoga. - JIyranck: M3n-Bo Boctounoykp. Hail.
yH-Ta uM. Bragumupa ans, 2003.- 10 c.

9. Hy6acos B. M., MorunsHnas E. I1. MeramioBeaeHue u TepMudeckas oopadbor-
Ka cIu1aBoB: YueOHoe rmocobwue. - Jlyranck: M3a-so JIHY um. B. [ans, 2018. - 134 c.

I) HHTEPHET-PeCyPCcoB

MunuctepctBo oOpa3zoBanus U Hayku Poccuiickoil denepanuu -
bl4p://munobpraayku.pd/

denepanbHas cayx0a 1Mo Haa30py B chepe oOpazoBanus u Hayku - http:// obrnad-
zor. gov.ru/

MunuctepctBo oOpa3zoBanus U Hayku Jlyranckoit Hapomanoit PecryOnmky -
https://minobr.su

Hapomusiit coet Jlyranckoii HapoaHoit Pecriy6muku - https://nsinr.su I[Topran
®enepalibHbIX TOCYJAPCTBEHHBIX 00pa30BaTENbHbIX CTAHAAPTOB BHICIIET0 00pa30BAHUS
- http://fgosvo.ru

denepanbHbIi opTan «Poccuiickoe oopazoBanue» - http://www.edu.ru/ Uudop-
MaluoHHas cucteMa «EnrHoe OKHO JocTyna K 00pa3oBaTebHBIM pecypcamy -
http://window.edu.ru/

denepanbHBIN HEHTP HHPOPMALTMOHHO-00Pa30BaTEIbHBIX PECYPCOB -
http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CHCTEMbI U PeCypPChl

DnekTpoHHO-OnbmoTeuHas cucrema «KoHcynbTant cryaeHTa » http ://www. stu-
dentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0nbIMoTeuHas cucrema «StudMed.ruy» https://www.studmed.ru Un-
(¢opmanuoHHBIIi pecypc OudJIMOTeKH 00pa3oBaTe/bHOI opranu3anuu Hayunas 6ub-
moteka umenn A. H. Konsiera - http://biblio.dahluniver.ru/

7. MarepuajibHO-TeXHH4YECKOe o0ecnedeHre JMCIUIIIMHbI
OcBoeHue TUCUUIUTMHBI «MaTepuanoBeieHne» MpernoiaraeT UCIoIb30BaHUE aKaJeMu-
YECKUX ayJAUTOPUINA, COOTBETCTBYIOLIUX ACHCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIOXKAP-
HBIM MPaBUJIAM U HOPMaM.
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[Ipouee: pabouee MecTo mpenogaBaTessi, OCHAIEHHOE KOMIIBIOTEPOM C JOCTYIIOM
B HTEepHET; MEKpOCKOMBI MeTaiutorpadguueckue MUM-7; meun HarpeBaTenbHbIE 1a00-
patopubie CHOJI-6,7/9 u np.; oOpa3ibl, MUKpouuIudbl 1 000pyI0BaHUE JJISl UX TTOJTO-
TOBKM; TBepaomep bpunemrs, teepaomep Pokseia; paspeiBHas mamuHa P 0,5; konep
MasiTHUKOBBIN; CTeH]T ¢ (POPMOBOYHON CMECKIO; OEr'yHBI JJAOOpATOPHBIE JIJIsl TPUTOTOBJIE-
HUsl (POPMOBOYHON CMECH; BECHI TJAOOpATOPHBIE TEXHUYECKHE C KOMILIEKTOM pa3HOBe-
COB; Komep J1ab0paTOpHBIN I U3TOTOBIIEHUS 00pa3LIoB; MPUOOP s CYyIIKHA 00pa3loB
u3 (popMOBOYHOM cMecH; TPUOOP [T OTpeiesieHUs: TBEPAOCTH; IpuOOop JUIst onpeese-
HUS Ta30MPOHUIIAEMOCTH; THAPABINYECKHUI Mpecc; MepeueHb HATJIAIHbIX TOCOOUN U1
TEXHUYECKHUX CPEICTB 00YUEHHS; KOMIUIEKT IJIAKaTOB [0 METAJIJIOBEICHUIO U TEPMHUYE-
CKO 00pa0bO0TKe, CTPOCHUIO U CBOMCTBAM METAJTTMYECKUX U HEMETAJUTMYECKUX MaTepua-
JIOB; alIbOOMBI MUKPOCTPYKTYP METAJJIOB M METAJUTMUECKHUX CIUIABOB; JIA0OpATOPHBIE
CTEH/IbI 00PA310B M HATJISAHBIX MOCOOUI Kadeaphl; CTaHIaPTHBIE IIKAIbl H300paxeHU
Mukpoctpyktyp no 'OCT 5639
[Tporpammuoe obecrieueHue:

DyHKIIMOHAIBHOE
Ha3HAYCHUE

becriaTHoe nmporpaMMHoe obec-
MeUCHUE

CcruIKn

O¢ucHBIN TaKeT

Libre Office 6.3.1

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

OmneparoHHas https://ubuntu.com/

crcremMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
bpaysep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
bBpaysep Opera http://www. opera. com

T1ouTOBBII KIIMEHT

MozillaThunderbird

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

Daiin-MeHeKep FarManager http://www. farmanager. com/download.php
IApXUBaTop 7Zip http://www. 7-zip. org/

. . . http://www. gimp. org/
["paduueckuit GIMP (GNU Image Manipulation| .~ . . . )
DeTaKTop Program) http://gimp.ru/viewpage.php?page_id=8 http://ru.

wikip edia. org/wiki/GIMP

Penaxtop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

OueHoYHbIE CpeacTBA N0 AUCHUILIMHE
IMacnopT poHI2 OLIEHOYHBIX CPEACTB MO Y4eOHOM qucHuIInHe «MaTepuanosene-

HHE»

[TepedyeHs KOMIETEHITUH (3JIEMEHTOB KOMIIETEHIIN ), GOPMUPYEMBIX B pE3yIbTaTe OCBO-
€HUs YIeOHON TUCIUTIIIMHBI
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Ne Kon DopMyIHpPOBKA Kontponupyemsie

1/ | KOHTPOJMPYEMOW | KOHTPOIHUPYEMOU TeMbI y9eOHOM! anc-

I KOMIIETEHIINN KOMITETEHIINN VnjukaTopsl 10- LUIUIAHBL, TPAKTUKU OTanst
CTUIKEHUH KOMIIE- ®opMupoBaHus

TEHIMH (110 peanu3y- (cemectp u3y-
€MOM TUCIMILINHE YEHUs)
OIIK-7 OIIK-7. OIIK-7.1. Tema 1.
CriocobeH [Ipume- [[Ipumensier coBpe- |[Kpucramimieckoe

HSTH COBPEMCHHBIC
SKOJIOTHYHBIE U 0€3-
OITaCHBIE METOIBI
paIlIOHABHOTO
MCIIOJIb30BAHUS CBI-
[PHEBBIX U SHEPIeTH-
YECKUX PECYPCOB B
MaITHHOCTPOCHUH

MEHHBIE 1
0e3011acHbIE METOIBI
PaI[IOHAIIBHOTO HC-
MOJIL30BAHUS CHIPhE-
BEIX PECYPCOB B Ma-
MTITHOCTPOCHH.
OIIK-7.2.
[IpumeHsieT coBpe-
MeHHBIE U Oe30Iac-
HbIC ME€TOAbI
paIOHAIBHOTO
HMCII0JIb30BaHMS
DHEPreTUYECKUX
[PECYPCOB B
MaITHHOCTPOCHU

I3

CTpOEHHE METaIJIOB.
Tewma 2.
Kpucranmnusamus.
Tema 3.

CTpocHHE CILIABOB.
Tema 4.
DopMupoBaHue
CTPYKTYpPHI CILTABOB
MpY KPUCTAIIIHA3a-
nuu. Tema 5.
Yrpyras u niactu-
"eckas nedopMariuu.
Tema 6.

DKene3o u cruiaBel Ha
ero ocHose. Tema 7.
UyryHsl.

Tewma 8. Teopus
Tepmuueckoii 0Opa-
0OTKHU CTasy.

Tema 9. TexHomorus
Tepmuueckoit oOpa-
0otku. Tema 10.
XUMUKOTEPMHUUYECKAS
oOpaboTka. Tema 11.
KOHCTpYKITMOHHBIE
cTay U criaBsbl. Te-
Ma 12. MacTpymeH-
TaJbHBIE CTATH H
TBEP/IBIE CILIABBI.
Tema 13. Cranu u
CILTaBbI C 0OCOOBIMU
(bM3UYECKUME CBOMI-
CcTBaMHU.

Tema 14. Tutan u
CIUTaBBI HAa €r0 OCHO-
Be. Tema 15.
AJTFOMAHHH ¥ CILIaBbI
Ha €ro OCHOBE.

Tema 16. Menp u
CITJIaBBI Ha €€ OCHOBE.
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OIIK-12

OIIK-12.

CriocoOeH
OOecrneunBaTh TEX-
HOJIOTUYHOCTh H3JIE-
IIMH U IIPOLECCOB UX

M3rOTOBJICHUS,
[YMETh KOHTPOJIHPO-
BaTh

coOJIIoIcHHE
TEXHOJIOTMYECKON
ITACITATIINHBI TIPH
M3rOTOBJICHUHI

17631 (N7
MaIIMHOCTPOCHUS

OIIK-12.1.
O0ecrieunBaeT
TeXHOJIOTHYHOCTh
W3JICNHS U TIPOIIeC-
COB UX U3TOTOBJIE-
aust. OIIK-12.2.

YMeeT
KOHTPOJINPOBATh
coOJIIoIcHHE
TEXHOJIOTHYSCKOH
ITUCITUILTAHBI TIPU
M3rOTOBJICHUHI
M3IICTHIN
MaITUHOCTPOCHUS

13

Tema 1.
Kpucraminueckoe
CTpOCHHUE
MeTaiioB. Tema 2.

Kpucramnuzamus
Tema 3.

CtpocHme

CILIaBOB.

Tema 4. ®opmupoBa-
HUE CTPYKTYPHI
CIIJIaBOB TIPH KPH-
cTannu3anuu. Tema
5. Yipyras u
[IacTU4YecKas Je-
(dbopmaruu. Tema 6.
Kene3o u cIuiaBel Ha
ero ocHose. Tema 7.
UyryHsl.

Tema 8.

Teopus
TepPMUYECKON
00pabOTKU CTaIH.
Tema 9.

TexHoorHns
TEPMUYECKON
00paboTKH.

Tema 10. Xumuko-
repMudecKas odpa- g
0oTka. Tema 11.
KoHCTpyKIIMOHHBIE
CTaJId U CILIABBI.
Tewma 12. UucTpy-
MEHTAJIbHBIC CTAJIM U
TBEP/IBIE CILIABBI.
Tema 13.

CTaau ¥ CIUIaBbI C
0CcOOBIMU (pU3NIE-
CKHMU CBOICTBaMH.
Tema 14.

TutaH U cIIJIaBBI HA
€ro OCHOBE.

Tema 15.

ATFOMUHAN U CIIIIABE]
Ha €TI0 OCHOBE.

Tema 16.

Menp 1 CIJIaBBEI Ha €€
OCHOBE.




Iloxa3aTenu u KPUTCPUHN OICHUBAHUS KOMHETCHHHﬁ, OIMuCaHHe NIKAJ OICHUBAHUSA
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MHnukaTopsl

No Kon ITOCTHYKEHUM [Tepeuenb Kontponupyemble [HanMeHoBaHue

M/ [KOHTPOIHUPYEMO KOMIIETCHIINN TTAHAPYEMBIX TeMbI yIeOHOH OIIEHOYHOTO
1 KOMIICTCHIINHU (1'[() peaﬂn3yeM0f/'1 PE3YJILTATOB MU CITUITIINTHBI Cpe€acTBa

ITHCITATIIIHE )

1 OIIK-7. OIIK-7.1. 3HATH: Tema 1, Bamanue 1
CniocobeH [Tpumenser COBpEeMEHHBIC U Tema 2, MPaKTHYECKUX
MPUMEHSTh COBpEMEHHBIE 1 0e301acHbIe METOIBI Tewma 3, BaHATHH,
COBpEMCHHBIC 0e30macHbIC [PaITnOHAIIBEHOTO Tema 4, 3aaHus 110
HKOJIOTUYIHBIE U METOTBI MCTIOTTb30BaHMS Tewma 5, mabopaTopHBIM
0e30macHbIC [paInOHAILHOTO CHIPBEBBIX Tema 6, BAHATHAM,
METOIbI CIIONIb30BAHHUS MaTepUailoB B Tema 7, PK3aMCH

MATITHHOCTNOSHUUT Tewma
[palluOHAJIBHOI'O CBIPHECBBIX
YMETh: Tema 9,
MCIIOIB30BaHNA PECYPCOB B KCII0Jb30BaTh Tema 10,
CBIPbEBBIX U MaIlUHOCTPOEHHU COBpPEMEHHBIE U Tema 11,
SHEPreTUYECKUX . 0e301acHbIe METOBI Tema 12,
[PECYpPCOB B pallMOHAIBHOTO Tema 13,
MaIIMHOCTPOEHHU KICIIOJIb30BaHUS Tema 14,
154 Tema 15, Tema 16
CBIPBECBBIX
MaT€pHraioB B MalllMHO-
CTPOSHUH BIIA/ICTh:
HABBIKAMU IPUMEHEHUS
COBpPEMEHHBIX U 0e3-
OIIACHBIX METOJO0B pallu-
OHAIIFHOTO UCTIOJIh30Ba-
HUA ChIPBEBBIX
MaT€pHraioB B MalllMHO-
CTPOSHUH
OIIK-7.2. 3HATh: Tema 1, Bamanue I
[Tpumensier COBpEMEHHBIE 1 Tema 2, MPaKTUYECKUX
COBPEMEHHBIE U 0e30macHbIe METO/IbI Tema 3, BaHSTHUH,
Oe3oracHbIe paIOHAIBHOTO Tewma 4, 3aJlaHus 110
METOBI MCTIOJTb30BaHMS Tewma 5, mabopaTopHBIM
paIlIOHAIIBHOTO YHEPreTHYECKUX Tema 6, BaHATHSM,
KCTIOJIb30BaHUA [PECYPCOB B Tema 7, PK3aMeH
DHEPreTHYECKU MaIINHOCTPOECHUHN Tewma 8,
X pecypcoB B YMETB: Tewma 9,
MaIIHHOCTPOCH MCIIOJIb30BaTh Tewma 10,




15z COBpEMEHHBIC U 0€3- Tema 11, Tema 12,

omacHbIe MeTOIBI panno- (Tema 13, Tema 14,

HaJILHOI'O UCIIOJB30Ba- [ITema 15, Tema 16

HUS SHEPTETUICCKUX pe-

CYpPCOB B MallIHHOCTPOE-

HUY BIaJ€Th: HABBIKAMH

[IPUMEHEHUS

COBPEMEHHBIX H

0e30IMacHBIX

METOO0B

paI[OHAIBHOTO

MICITOJIB30BAHUS

PHEPreTUYECKUX

[pECypcoB B

MaHlI/IHOCTpoeHI/II/I
OIIK-12. OIIK-12.1. Tema 8, Tema 9, Baganue I
Criocoben O0ecrieunBaeT Tex- Tema 10 MPAKTHIECKUX
00ecrieunBaTh HOJIOTMYHOCT b M3JI€e- BaHATHIA,
MTCXHOJIOTUYHOCT VI U HpOHCCCOB ux 3adaHUs 110
b U3JIEIUHI U 3T OTOBJICHHUS. mabopaTopHBIM
MpPOIIECCOB UX BaHATHAM,
M3rOTOBJICHUS, PK3aMCH
[YMETh
KOHTPOJIHPOBATH

COOJIIOIEHHE TEXHO-
ITOTUYEeCKO ¥ JHCIIU-
[UIMHBI IPU
M3rOTOBJICHUH

171631 (N7
MaITHHOCTPOCHHU

5T

3HAThH: METOBI TPOIIEC-
COB M3TOTOBIICHUS U3JIE-
Uil yMETh: 00€CIIeYUTh
MPaBUILHOE TPUMEHEHHUE
MPOIIECCOB TSI U3TOTOB-
UICHWS U3JIEJIUN BIAJETh:
HaBBIKAMHU KOHTPOJIS
TEXHOJIOTHYECKOTO TPO-

mecca
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OIIK-12.2.
YmMeeT

Tema 1, Tema 2,

Bamanue It

Tema 3, Tema 4, MPaKTHYECKUX
KOHTPOJIUPOBATH CO- Tema 5, Tema 6, BaHATHH,
0JIFOIEHUE TEXHOJIO- Tema 7, Tema 8§, 3aJaHMs 110
FUYECKO W TUCIIH- Tema 9, Tema 10, [mabopaTopHBEIM
[JIMHBI TIPU Tema 11, Tema 12, BaHsATHAM,
M3rOTOBJICHUU Tema 13, Tema 14, pK3amMeH
M3IEeJTUI Tema 15, Tema 16,
MAIIMHOCTPOCHHU Tema 17, Tema 18
1.

3HaTh: METOABI KOHTPOJIS
COOMIOICHNST TEXHOJIOT U~
YEeCKOH JUCLUUIUTUHEI IPH
M3rOTOBJICHUH U3AETUN
MaIIWHOCTPOEHUS YMETh!
KOHTPOJIMPOBATH COOIIIO-
IMEHNEe TEXHOJIOTUIECKOI0
mpolecca Ipyu U3roToB-
UIEHUY U3
MaIIMHOCTPOCHUS BIia-
IMeTh: HABBIKAMH HEpa3-
PYIIAIOMIETO KOHTPOJIS
COOTBETCTBUSA I'OTOBOI'O
M3IeHs TPEOOBAHHSIM
TEXHUYECKON TOKyMEH-
TaIy Ha U3JIesue

3agaHus mo J1a0OpaTOPHBIM 3AHATHAM:
JlagopaTopuas paGora Ne 1.
Onpenenenre CTPOSHUSI METAJUIOB U CINIABOB METOJaMH MaKPOCKOIIMYECKOI0 aHaIn3a (Makpo-
aHaJu3):

Ornucatp CyIIHOCTh U Ha3HAYEHHE MAKPOCKOIMMYECKOTO aHaIN3a (MakpoaHaIn3a).

Onucars METOAMKY UCCIIEOBAHMSI U3JIOMOB METAJUIOB U CILIABOB.

HccnenoBath 00pa3iibl U3710MOB Pa3IMYHBIX CIIIaBOB. BeIOpaTh 0/1MH U3 HUX, CXEMaTHY-
HO 3apHCOBaTh €ro M JaTh 3aKJI0YeHue 0 (opMe U pa3Mepax 3epHa, BUJIE pa3pylIeHUs U Oopo-
Kax MeTajuia.

OnucaTh METOJIMKY IPUTOTOBIEHUS! MAKPOLLTH(OB.

3apucoBaTh MaKpOCTPYKTYpY 1e(OpPMUPOBAHHOIO U JINTOTO METaJlIa Mocie riIyooKoro
TpaBJICHUA. YKa3aTh COCTaB PEAKTUBA U 0XapaKTEpU30BaTh MaKPOCTPYKTYPY.

3apucoBaTh MAaKpOCTPYKTYpPY 00pa31ioB MOCIIe IOBEPXHOCTHOTO TPaBJIeHUs. YKa3aTh CO-
CTaB PEaKTHBA U 0XapPaKTEPU30BATh MAKPOCTPYKTYPY.

BrIABUTE XMMHUYECKYIO HEOTHOPOIHOCT (JIMKBAIINIO) cephl Mo MeTtoay baymana. [Tomy-
YEHHBIN CEpHBINA OTIEYATOK NMPUKIIEUTH B TETPA/b U 1aTh 3aKJIIOUEHUE O XapaKTepe pacupererie-
HUs cepbl B ctaiu. [IpuBecT cocTaB peakTuBa U XMMHUYECKHE PEAKIINH, TPOUCXOSIINE B IIPO-
LIECCE UCCIIEI0BAHUS.

JlaGopaTopnas padora Ne 2. OnpezneneHne CTPYKTYPbl MaTEpPUAIIOB METOIaMHU

MHUKPOCKOIIMYECKOTO aHAIN3a (MUKPOAHAIIN3).

Omnucath Ha3HAYCHHE MUKPOCKOTTMYECKOTO aHAIH3a (MUKpOAHAIH3a).

Omnwucats METOIMKY MPUTOTOBJICHUS M TPABICHHUSI MUKPOILTU(OB.

3apHCcoBaTh CXEMY OTPAKEHUs Jydel OT MOJUPOBAHHON U IMTPOTPABIEHHON TOBEPXHOCTH
MeTaa.

N3y4uuth ycTpoiCTBO U MPUHLUIT pabOThI METALIOrpaduIecKoro MUKpOCKOTa.

3apucoBaTh ONTHYECKYIO cXeMy MUKpockorna MUM-7.

16



HccnenoBaTh Ha MeTaiorpaduyeckoM MUKPOCKOIIE MUKPOIUTH( 10 TpaBieHus. 3apu-
coBaTh ero B kBaapare 30*30 MM U 1aTh 3aKIIOUEHHE O KAYECTBE IPUTOTOBJICHUS MUKpOILTH(Da.

HccnenoBaTh Ha MEKPOCKOIIE MUKPOILTH( MOcye TpaBiIeHUs. 3apuCcoBaTh €ro CTPYKTypy
B kBajapare 30*30 MM 1 1aTh 3aKIIIOUEHHE O Ka4yecTBE TpaByieHus Mukponuinda. Omnucars Gop-
MY ¥ pa3Mep 3epeH, Ae(heKTbl BHYTPEHHETO CTPOCHHUS MeTaslia (€CJIi OHU MPUCYTCTBYIOT B Me-
Tase).

OmnpenenuTs yCTaHOBICHHOE HA MUKPOCKOIIE YBEIMUYEHHE (TI0JIb3YSCh CIIPABOYHOM Tab-
JUIE) U 3anmucaTh ero 1noj cXeMaMu MUKPOIUTU(OB.

JlabopaTopnasi padora Ne 3. Kpucraumsanus U ee BIMSIHUE Ha CTPYKTYpY U CBOICTBa
MeTasa.

N3yuuTh yCTPOWCTBO OMOJIOrMYECKOTO0 MUKPOCKOIIAa U paboTy Ha HEM.

HavepTuth 1 onucath ONTHYECKYIO CXeMY OMOJIOrHYeCKOr0 MUKPOCKOTIIA.

IIpocMoTpeTs Ha OMOJIOTMYECKOM MUKPOCKOIIE MPOLIECC KPUCTAIIIN3ALUU KAl pacTBO-
pa

COJIH.

Onucatp npoiecc KPUCTAIIU3ALUHU COIH.

3apucoBaTh CTPOECHHUE 3aTBEP/IEBAOILIEH KAIlJIM pacTBOPA COJIM C COOTBETCTBYIOIIMMHU
MOSICHEHUSIMH.

N3yunTh oa. MUKpOCKOTIOM cTpoeHHe uncToi mean u jatyau (60% Cu, pemerka ['IK;
40% Zn, peumetka ['TIY) u cxemaTudecku U300pa3uTh CTPYKTYPHI.

JlaGopaTopnas padora Ne 4. Biusiaue rutactuueckoi geopmarii Ha CTpYKTypy U
CBOIICTBa METAJUIMYECKUX CILJIABOB

W3meputs BeICOTY 00pa3ioB 10 Aedopmarum.

BrimonuuTh ocaaky o06pasios.

N3mepuTts BbicOTY 00pa3iioB nocie aedopmanuu.

Omnpenenuts crenensb aedopmarun 0o6pasmnos 8, %.

3aMeputh TBEpAOCTh 00pa3ioB. [lodydyeHHbIe JaHHBIC 3aHECTH B TaOI.

ITo mosmy4eHHbIM JaHHBIM MTOCTPOUTH IPaUK N3MEHEHUS TBEPJOCTH MaTepuana oT CTe-
nenn gedopmaruu HB = f(S). Caenats BBIBO O BIMSHUY CTENCHH Ae(OpMaIlii Ha TBEPAOCTh
METaJIOB.

W3yuuTth 1 3apucoBath CTpYKTYpy 00pa3IoB MOCIIE PA3IMYHBIX CTENEHEN Aedopmanui.

JlabopaTopnasi padora Ne S. MUKpOCTpyKTypa yIJIepOIUCTBIX CTaJIEH B pABHOBECHOM
COCTOSTHUH.

N3y4uTh MUKPOCTPYKTYpPY YTIEPOAMUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHHH.

CxemaTHuecky 3apucoBaTh HaOII0aEMYI0 B MUKPOCKOII MUKPOCTPYKTYpPY B KBaJipaTax
30730 mm.

Onpenenuts Mo MUKPOCTPYKTYpE C IIOMOIIBIO MTPaBUIa OTPE3KOB COACpKaHHUE Yriaepoaa
B KaXJI0M 00pasiie cTasu.

[Ton Ka’KapIM PUCYHKOM YKa3aThb MUKPOCTPYKTYPY, COJI€pKaHHE Yyriaepoaa, (a30oBblil co-
CTaB, NPEATNOIAraeMyr0 MapKy CTaJli, €€ KJIacc.

W3 cripaBouHO# TaOIUIIBI BHITUCATh MEXaHUYECKHE CBOMCTBA JIJISl UCCIIEyEMbIX MapoK
CTaJIel U OCTPOUTH IpaUUECcKyro 3aBUCUMOCTh «MeXaHn4ecKrue CBOMCTBA - COJIepKAHUE YT-
JIepoaar.

JlabopaTopnasi padora Ne 6. CTpoeHHE U CBOMCTBA YyT'YHOB.

N3yuuTth noa MUKpOCKOIIOM MHUKPOCTPYKTYpPY O€JI0ro yyryHa u 3apucoBath ee B KBaJpa-
Te 30X30 MM. YKa3aTh CTPYKTYpY M CTPYKTYPHBIN KJ1acC 3apUCOBAHHOTO YyT'YHA.

W3y4uuTth o MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPbIX, BLICOKOIIPOYHBIX U KOBKHX UYT'y-
HOB JI0 | TOcJie TpaBneHus. Ha Mukponmudax 10 TpaBlieHUs onpeaenuTs GopMy rpauTHBIX
BKJIIOUEHUH U BUJ 4yryHa. Ha Mukpouudax mnocie TpaBjieHUs UCCIEA0BATh CTPOEHUE METall-
JIMYECKON OCHOBBI U ONPEAEIUTh MapKy 4yryHa. Pe3ynpTaTsl ucciie10BaHUI IPEACTaBUTh B BU-
ne pucyHkoB (kBajapaTsl 30X30 mm).

Kpartko onucats crocoObl MOTy4eHHs CEPOro, BEICOKOMPOYHOIO U KOBKOTO YyT'YHOB.
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JlabopaTopnasi pabora Ne 7. MUKPOCTpYKTypa JIETUPOBAaHHBIX CTaJIell B pPABHOBECHOM

COCTOSTHUH.

N3yuuth cTpOEHME CcTaIEH 110 MUKPOCKOIIOM.

CxeMaTnyecku 3apucoBaTh HaOJItOaeMble CTPYKTYpPHI B KBajgpaTax 30X30 mm.

C nomouipio AMarpaMM ONpPEEIIUTh KIIacC U3yYaeMbIX CTaJlei.

[Tox kaXkapIM PUCYHKOM HamKcaTh MapKy CTalIH, €€ XUMUYECKUIN COCTaB, CTPYKTYpY U
CTPYKTYPHBIH KJ1acc

JlaGoparopunas padora Ne 8. Hopmanuzanus yriiepoaucTon CTalu.

3anucaTh MapKy cTajid B rpady 2 mpoTOKOIIA.

N3meputh 00pa3iipl Ipy MOMOLIH IITAHTCHLUUPKYJIS U PEe3yIbTaThl 3aMepa 3aKUChIBATh B
rpady 3.

Omnpenenuts TBepAOCT, HB 00pa31oB B HCXOIHOM COCTOSIHUU U MOJTYYESHHBIE pPe3yibTa-
TBI TBEPJIOCTH 3aMKCcaTh B rpady 4.

BrinmonHuTh HOpMalU3anuo 00pasloB U ONPEAETUTh TBEPAOCTh YIIIEPOIUCTON CTalu
1ocjie HOpMaJIn3aluH.

Onpenenuts TeMIEpaTypy HOPMAIU3AlUU CTAIH, TIOJIB3YSICh HIDKHEH 4acThIO Tuarpam-
MBI KEJI€30-1IEMEHTHT.

Jl11a cpeHeyriaepoauCThIX JOOBTEKTOUAHBIX cTanei (cranu mapok 40-65) temmeparypa
HopManu3auu Beioupaercs Ha 30-50°C Boime muanu GS, T. e. Ac3+(30-50°C), st BBICOKO-
YIIEPOAUCTBIX 3a3BTEKTOMAHBIX cTajiel (Y9-Y12) remneparypa Ha 30-50 °C Bbine nunuu SE,
T. e. Act+ (30-50°C).

TemnepaTypy HOpMaIM3aluu 3anucaTh B rpady 5.

Omnpexnenuth 00O TPOIOIHKUTEIBHOCTD HArpeBa U BBIACP)KKH 00pa3IoB U3 pacyera
1,5 mun Ha 1 MM JuameTpa Wiv TOJIIUHEI 00pa3na. Pe3ynbratel 3anucars B rpady 6.

OO0pa31bl IOMECTUTH B II€Yb, HATPETYIO A0 TEMIEPATypbl HOPMAIU3ALUKU JJIS CTAU JaH-
HOM MapKu, Kak [MOKa3aHo Ha PHC. 2, U BbIEPKATh B M€Y TpedyemMoe Bpemsl.

W3Bneus 00pa3ibl Mocie0BaTeIbHO OJIUH 32 IPYTUM M3 IEYH U OXJIAZAUTh UX Ha CIO-
KOWHOM BO3JIyXE€.

3auncTuTh 00a Topia 00pa3LoB Ha HUTM(POBATILHON HIKYPKE.

OnpenenuTs TBEPAOCTh HOPMATM30BaHHBIX 00pa31oB. Pe3ynbTaTel H3MepeHuit TBepAO-
CTH 3aHecTH B rpady 7.

N300pa3uth rpadpudecky pexuM HopMalln3alui B KOOpAMHATAX TEMIIepaTypa - Bpems
Harpesa.

N3yuuTh CTPYKTYpHI UCCIEAYEMBIX CTAJICH 10 U MOciie TepMUYECKOi 00paboTKU. 3apu-
COBaTh CTPYKTYPHI B kBasipaTax 30x30mm.

JlabopaTopnasi padora Ne 9. MUKpOCTpYKTypa IIBETHBIX CILIABOB.

OrnpenenuTh XUMUYECKUM COCTaB IIBETHBIX CIUTaBoB JiaryHu JI60, 6ponssl bpC30, nropa-
momunus 1 u cumymnna AJI2.

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

Ha nuarpamMMax coCTOSIHHMSI CUCTEM yKa3aTh COOTBETCTBYIOIIME KOHLEHTPAIMH CIUIABOB,
ONPENETUTh UX CTPYKTYPHBIN COCTaB B PaBHOBECHOM cocTosiHuM Ipu 20°C u ykas3aTe Temmepa-
TYpbl KDUTUYECKHX TOYEK.

N3yunTh MUKPOCTPYKTYPY HBETHBIX CIIaBOB jatyHu JI60, 6ponssl bpC30, nropamtomu-
Hus /{1 (3aKaneHHOro U MCKYCCTBEHHO COCTApPEHHOT0) U cuutyMuHa AJI2.

CxeMaTHYeCKH 3apuCcoBaTh HaOII0JaeMble CTPYKTYPHI CI1aBoB B kBaaparax (30x30 mwm).
[Tox kKaXxJpIM PUCYHKOM YKa3aTh MapKy CIUIaBa, XUMHUYECKUN COCTAB U THII AUArPAMMBbI COCTOS-
HUS, K KOTOPOMY OH OTHOCHTCS.

VYkazaTh, Kakue U3 U3y4eHHBIX CIUIAaBOB YIPOUHSIOTCS TepMooOpadboTkoil. OTBeT 00oc-
HOBATbh.

Kpurepuu u mkana, oLieHUBaHUs IO OLICHOYHOMY CPEICTBY
— 3a0anus no 1abopamopHbIM 3aHAMUIM
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IIxana omeHNBaAHUA

Kpurepuii onennBanns
(uHTEpBaJ 0AJI0B)

3]

3amaHue BHIOIHEHO HAa BRICOKOM YPOBHE (CTYACHT B TIOJTHOM 00BEME OCBETHII
paccMaTpUBacMYyr0 MPOOJIEMATHKY, PHUBET ApTyMEHTHI B ITOJIb3Y CBOUX CYXKJIe-
HU, BlIaJiceT NPOPUILHBIM MOHITUHHBIM (KaTErOpUaIbHBIM) alllapaToM U T.I1.)

3agaHKe BBIIIOJIHEHO Ha CPEIHEM YPOBHE (CTYIEHT B LIEJIOM OCBETHJI pacCMaTpH-
BacMYI0 IIPOOJIEMATHKY, IPUBEJ apIYMEHTHI B II0JIb3Y CBOUX CY)KICHHUH, TOITyCTUB
HEKOTOpbIE HETOYHOCTHU U T.11.)

3a,I[aHI/IC BBITIOJITHEHO Ha HU3KOM YPOBHE (CTy,I[eHT AOITyCTHUJI CYIICCTBCHHBIC HE-
TOYHOCTH, U3JIOXKUII MaT€pHrall C OHII/I6K8.MI/I, HE BJIAJICET B JOCTaTOYHOM CTEIICHU
HpO(bI/IJ'H)HI;IM KaTCropuajJbHbIM allllapaTOM n T.H.)

) 3anaHue BHITOTHEHO HAa HEYTOBIETBOPUTEIEHOM YPOBHE M HE MIPEICTABICH
(CTYy/IGHT HE TOTOB, HE BBITTOJIHWII 3aJIaHUC H T.I1.)

3amanue 1151 NPAaKTHYECKHUX 3aAHATHI
3ansaTue 1. Kpuctamnmueckoe cTpoeHHe METaIOB.
3amaHue: OCBOUTH MPOIECC 3aTBEPACBaHMSI KPUCTAIUIMYECKUX BEUIECTB U YCTAHOBUTH B3aUMO-
CBSI3b MEXKAY CTPYKTYPOIl CIMTKA M YCIOBUSAMH IIPOLECcCa KPUCTAITU3ALNY.
KoHTposnbHbIE BOpoCH
Uro takoe ¢azoBoe npeppamienne? [IpuBenure npumepsl.
2. OObscHuTe, noueMy (a30BoO€ NMpeBpaICHUE KPUCTAUINIECKUX Tl COPOBOXKIACTCS TEIUIOBBIM
addexrom? [IpuBeanuTe mpumepsl.
Hapucyiite kpuBYyI0 OXJIQKICHUS M HArpeBa Jjsl KpUCTALUTHUECKOTO M aMOP(HOro BEIIECTRA.
4. Hapucyiite 1 00bSICHUTE CXEMY U3MEHEHHS CBOOOTHOM SHEPTHU YUCTOTO METalia B TBEPIOM U
XKHUJIKOM COCTOSIHUSIX M 3aBUCUMOCTH OT TEMIIEPaTypHl.
YeM 00BsICHSCTCS pa3inyre MEKAY TEMIIEpaTypo TUIABICHHS M TEMIIEPaTypOi KpUCTAILTH3aINN?
HazoBute ocHOBHBIE apaMeTphl Mpoliecca KpUCcTalIu3aliuu.
7. OOBsACHHUTE CBSI3b MEXIy YHCIOM LIEHTPOB KPUCTAJUIN3ALNH, INHEHHOW CKOPOCTBIO UX POCTA U BE-
JIMYUHOU 3€epHa.
8. Hapucyiite n 00bsCHUTE CXeMy BIUSHHS TIEPEOXIIKCHUS HA YHACIIO IEHTPOB KPHCTAIUTH3ALUH U
CKOPOCTb POCTa KPUCTAIIJIOB.
9. Ilepeuncnure pakTopsl, CIOCOOCTBYIOLINE NEPEOXTAKACHUIO METAILIIOB.
10. aiiTe MOHATHE O KPUTUIECKOM PaJidyce 3apobllia TBepIoi (a3bl.
11. [la¥iTe moHATHE O TOMOTEHHOM MEXaHMU3ME 3apPOXKIACHUS TBePIAOH (a3bl.
12. JlaiiTe MOHATHE O FETEPOTEHHOM MEXaHU3ME 3apOXKICHUS TBepAOil (asbl.
13. Hapucyiite u 00bsiICHATE 30HAILHOE CTPOSHHE METAITMYECKOTO CIIUTKA.
14. TlepeuuciuTte JOCTOUHCTBA M HEAOCTATKH CJIUTKA C Pa3BUTON 30HOHN CTOJIOYATHIX KPUCTAJLIOR.
Hazosure ¢axropsl, ciocoOCTBYIOLIME PA3BUTHIO 30HBI CTOJIOUATHIX KPUCTAJUIOB.
15. IlepeuncnuTe JOCTOMHCTBA M HEOCTATKH CIIMTKA C PAa3BUTONM 30HOM PAaBHOOCHBIX KPHCTAILIOB.
3ansarue 2. [Tnactuyeckas aedopmanus, peKpUCTAIUIM3AIMS U MEXaHUYECKUE CBOMCTB.
3aaHne: U3y4YnUTh BIUSHHAE XOJOJHOH IIACTHUECKON IeOpMaIliy Ha CTPYKTYPY M CBOWCTBA METall-
JIOB.
KoHTpoibHBIE BOIPOCHI
Uro takoe yrpyras aedopmarysi METAIIOB U CIUIAaBOB?
DuznyecKre METOIbI ONpeIesIeHHs! YIIPYToil JeopMariH.
CTpyKTYPHO-4yBCTBHUTEIbHBIE U HEUYBCTBUTEIBHBIC XapaKTEPUCTUKU YIIPYroi aedhopmanuu.
Yro Takoe TacTuieckas JeopMalis METaIIOB U CIUIABOB?
Juarpamma HanpspkeHHe - JeopManust 1J1s INIACTUYHBIX U XPYIKUX METaIJIOB.
XapaKTEepUCTHKH TUIACTHYECKOH JiepOopMaIiy 115 TNIACTUYHBIX U XPYIKUX MaTepHUaIoB.
Kax npoucxonut mnactuyeckas nedopMaiius B MOHO - M ITOJIMKPUCTAILIAX ?
TekcTypa nehopMHUpPOBaHHBIX MATEPHAJIOB.
UYro Takoe AMCIOKALHUS U INIOTHOCTh JUCIOKAINA?
lO KaxoBa m10THOCTh IMCIOKAINi B OTOXKKEHHBIX U HaKJIETaHHBIX 00pa3nax?
11. ®dwusnyeckas CyIIHOCTh HAKJIEMA.
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12.

13.
14.

15.
16.
17.
18.

19.
20.

21.
22.
23.
24,
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

Kak Biusier Hakien Ha pusndeckue, XUMUIECKUE U MEXaHUYECKHE XapaKTEPUCTUKH HaKJIeaH-
HOTO MaTepuaja?

OTIBIX ¥ NOJIUTOHU3AIIHS.

H3menenune cTpyKTypbl, GU3NIECKUX, XUMHUUYECKHX U MEXaHMYECKUX CBOMCTB METAILJIOB H CILIA-
BOB.

[lepBryHas pekpHCTAIUIM3ALUS METAJUIOB U CILIABOB.

W3menenune Gpu3ndeckux, XAMUUECKUX U MEXaHMUECKHX CBOMCTB METAJJIOB U CILIABOB.
BropuuHas pexpucTamun3anys METauIoB U CIIJIABOB.

Kak Biusier BTOpr4Has peKpUCTaUIM3aLisl HA H3MEHEHHE MEXaHUIECKUX CBOMCTB HAKJIETIaHHBIX
MaTepraoB.

Kputnueckas crenens aedopmanuu.

XomomHas 1 Topsdast 00paboTKa METAILIOB | ciuiaBoB. O0macty nmpuMeHeHusA3ansaTHe 3. Dop-
MHUPOBAHHUE CTPYKTYPbI IIpH KprcTawn3auud. Pas3sl B MeTaUINYECKUX cIuiaBax. [Ipasuio da3
wu 3akoH ['n606ca. [IpaBuno orpe3kos. 3agaya 5. 3agaya 6.

3aganue: MpUOOPECTH HABBIKM B U3YUYCHUH CILIABOB C TOMOIIBIO TUArpaMM COCTOSIHUSI.
KoHTposnbsHbIe BOIPOCH

Uro Ha3bIBaETCS METAUTMYECKUM CILUIaBOM?

Uro Takoe KOMIOHEHT? - (haza?

Kakoe cocTosiHHE CITaBa Ha3bIBAETCSI PABHOBECHBIM?

UTto Ha3bIBAE€TCA TBEPABIM PACTBOPOM? - XUMUUYECKUM COECIUHEHUEM? - TE€TEPOTEHHOU CTPYKTY-
poit?

Kakumu OBIBatOT TBEPIIBIE PACTBOPHI?

Yro 03HayaeT TBEPAOE PACTBOPHOE YIIPOUHEHHUE U B YEM €0 IPUYUHBI?

I[I/IarpaMMLI COCTOAHUA IBYXKOMIIOHCHTHBIX CIIJIaBOB.

Uro Takoe AuarpaMma cOCTOSHUSA?

Kakue ToukH Ha3bIBarOT KPUTHYECKAMU ?

Uro Takoe TepMUUECKHI aHAlIN3, KaKOBa €ro CBs3b C JUarpaMMOi COCTOSHUS CIJIaBOB?
KakoBa mpakTuieckasi METOJMKA TOCTPOCHHUS AUATPAMM COCTOSIHHS CILIaBOB?
Cdopmynupyiite mpaBuio ¢as.

Yo mo3BOISLET ONPEAETSTH IPABUIIO OTPE3KOB?

Meronuka NpUMEHEHNS METO/A OTPE3KOB.

Kakwe BUIbI HOHBapUAHTHBIX (Da30BBIX PEaKIIMil BaM U3BECTHBI?

Kakoe mpeBpailieHre Ha3bIBA€TCS SBTEKTHUECKUM (3BTEKTOUAHBIM, IEPUTEKTHUECKUM, IIEPUTEK-
tonnHeiM)? [IpruBecTu cxemy 3Toil peakiuu.

Kakue TuHUY HA3LIBAIOTCS TUHUSIMUA JIMKBUAYC U COJ'II/IJIYC?

B uem oTimume cTpyKTypHOU quarpaMMel OT pa3oBon?

3ansaTue 4. XKeneso u ero crutassl. CIIaBbl CHCTEMBI JKEJE30 - yriepod. JluarpaMma COCTOSHHUS JKe-
JI€30 - IEMEHTHUT.

3agaHue: u3y4nTh (pa3oBbIe U CTPYKTYpPHBIE IPEBpalleHus, Ha0I0qaeMble IPY pa3InIHbIX TeMIepa-
Typax B JKeJIe30yTJIePOJUCTHIX CILIaBax.

KonTponbHbie BOpocs!

HBOONo>O~wWDNE

11.

12.
13.

0.

HazoBute ocHoBHBIC (ha3bl B cucteme Fe -PeaC.

Ha3zoBute rereporennsle CTpykTypsl B cucteMe Pe -PeaC.

Kax BBITIAAAT MO MUKPOCKOITOM TeTepOTeHHBIE CTPYKTYPHI B cucteme Pe -PeaC?

Uro HazbiBaeTCs GeppuTOM (2yCTEHUTOM, [IEMEHTUTOM, IEPIIUTOM, Jene0ypurom)?

KaxoBbsI nX OCHOBHBIE MEXaHUYECKHE CBOMCTBA?

Ha3oBute HOHBapuaHTHBIE peBpaleHus B cucteme Pe -PeaC.

[MokaxxuTe UX Ha AMarpamMMe M 3aruimTe X (a3oBble PeaKinu.

HaliTe onpenenenne 4yryHoB.

YeM OHM OTINYAIOTCA MO MEXAHUYECKUM U TEXHOJIOTHYECKHM CBOMCTBaM?

YKakuTe paBHOBECHOE CTPYKTYPHOE COCTOSTHHE ITPH HOPMaJIbHON TeMIlepaType A0IBTEKTOUTHON
(329BTEKTOUTHOM, SBTEKTONTHOW ) CTaIIH.

VYKkaxute paBHOBECHOE CTPYKTYPHOE COCTOSIHUE IIPH HOPMAJIBHOM TeMIIEpaType 103BTEKTHYE-
CKOTO (9BTEKTHYECKOT0, 3a3BTEKTHYECKOTO) YyTyHa.

Kak 3aBuCAT MexaHMUYECKHE CBONCTBA YIJIEPOANCTON CTAIN OT COJEPKAHUS YTIIepoa B

Hel?
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14.
15.
16.

B uém 3akmrovaercs oTIMYNE IEMEHTUTA IEPBHYHOTO, BTOPHYHOTO U TPETUIHOTO?
Kakwue cyIecTByrOT BU/IbI KJIACCH(PUKALMIA CTaIn?
Kak knaccupuuupyroTcs cTaiu Mo Ha3HaYeHHIO?

3aunsrTue 5. /luarpaMMa cOCTOSIHUS KeJ€30 - YTACPOJ] - ICTUPYIOIIHNM 3JIEMEHT.
3anmanue: U3yYUTh BIUSHIE JETHPOBAHUS Ha CTPYKTYPY CTAJIA B PABHOBECHOM COCTOSIHHU.
KonTposnbHbie BOpockl

BOooNoar®NE

11.
12.
13.
14.
15.

0.

Yro Takoe nerupytromue 31eMeHTsI? Kakue ¢assl oHu 00pa3yroT B cTamsx?

Kaxk BiusroT erupyromnme 31eMeHTsl Ha TOTUMOopQH3M xene3a?

[IpuBenuTe cTPyKTypy M CBOMCTBA JIETHPOBAHHOTO (heppHTa U ayCTEHUTA.

HazoBure xkapOugnas a3y B JIErHpPOBAaHHBIX CTaJISIX.

Kakue nHTEpMETAITUAHBIC COSINHEHUS B JISTUPOBAHHBIX CTAISX?

[IpuBenuTe cTPyKTypHBIE KITACCHI IETHPOBAHHBIX CTAJICH B YCIOBUSIX PAaBHOBECHS

Ha xaxue rpymnimsl geisitest KapOuabl, 00pa3yronirecs B IETHPOBAHHBIX CTaIISX?.
Onwuinre, Kakue 3EMEHTBI CIIOCOOCTBYIOT 00pa30BaHUI0 (GepPUTHBIX CTaJe?
Onumure Kakye 3JIeMEHTHI CIIOCOOCTBYIOT 00Pa30BaHUIO ayCTEHUTHBIX CTaJIeh?

Kakoe BiusiHNIE OKa3bIBAIOT JIETUPYIOIINE HIEMEHTHI Ha IBTEKTOMTHYIO KOHIIGHTPALUIO U TIpe-
JeTIbHYI0 PAaCTBOPHMOCTh yIJIepojia B aycTeHUTe?

OnummuTe Mo/ BIMSHASM KaKUX 3JIEMEHTOB 00pa3yroTCs CTalli Jeae0ypUuTHOTO Kitacca?
[IpuBenuTe KIaccuGUKAIHMIO JISTUPOBAHHBIX CTaJIeH 110 HA3HAYCHHUIO

Kakwue cranu Ha3piBatoTCs JerupoBaHHbIMU? Llenb erupoBanust.

OHI/IHH/ITC, YTO TAaKOC MMOCTOAHHBIC ITPUMCCHU U JICTUPYIOIHE 3JICMCHTHI B CTAJIAX .

B xakoM BHJe HAXOAATCS JIETUPYIOLIHE SIEMEHTHI B CTAIAX?

3ansTue 6. Teopus u mpakTHUKa TepMUUecKoi 00padoTku. CocTaBieHrue MapIIPYTHOH TEXHOIOTHH
U3roToBIeHUs Jeranu. HasnaueHue TemnepaTypsl HarpeBa u crocoba oxnaxiaenus. OnpezeneHue
NPONOJDKUTENBHOCTH Harpesa. [IpeBpamenue npu Harpese. lIpeBparienue mpu oxaaxIeHUN. .
KoHTposnbsHbIe BOIPOCH

1.
2.

Nouohkow

© ©

10.

11.

12.
13.
14.
15.
16.
17.

KakoBa nenb Tepmuyeckoii 06paboTku cranu?

B uém 3axmouaercs TO cTanu u KakuMU TPeMsI OCHOBHBIMH ITapaMeTpaMu XapaKTepu3yeTcs e
pexum?

HazoBuTte yeThIpe OCHOBHBIX MpeBpaleHus, mporekatomue mpu TO.

Kakue u3 Hux umerot audy3HuOHHBIH, a TAaKKe CIBUTOBBIN XapakTep?

Kak o0o3na4arorcst kputuueckue Touku (iuaun) npu TO cramu?

N3 kakux ABYyX 2J€MEHTAPHBIX MIPOLECCOB CKIAABIBAIOTCS MpeBparieHns Aoll?

7 Uto noHuMaeTcs Mo/ HacjaeICTBEHHBIM 3€pPHOM ayCTEeHHTA; KaKHMM OHO OBIBAET U OT YETO 3aBH-
cuT?

OOBsicHUTE CMBICT TOHATHH HAYaIbHOE U JEHCTBUTEIBHOE 3€PHO ayCTEHUTA.

HazoBute npoaykTsl indy3HOHHOTO MPEBpAIeHNUs ayCTEHUTA.

Kakune npumepHblie 3Ha4eHUs TBEPAOCTH UMEIOT NEPIUT, COPOUT U TPOCTUT cTaiu 45 1 yem 00y-
CJIOBJIEHA 3Ta pa3HuLa?

Kakoit mapamerp TO cienyer u3MeHsTh, YTOOBI IOIY4YaTh B CTalIM pa3Hble BUIBI (peppuTo-
nemeHTUTHBIX cmeceit (I1,C,T)?

Yro Takoe KpUTHUYECKAs] CKOPOCTh 3aKaAIIKU?

KpaTko oxapakTepusyiiTe aTOMHBIN MEXaHU3M MapTEeHCUTHOI'O MPEBPAIIECHHUS.

Uro npexacrapiseT co0oil MapTeHCHUT?

OxapakTepHu3yiTe KpUCTALIMYECKYIO PEETKY MapTEHCUTA.

Ha3oBuTe 0CHOBHBIE MEXaHMUYECKUE CBOMCTBA MAPTEHCHUTA.

ITouemy Bceraa mpu 3aKalike CTaTH Ha MAPTEHCHUT CHIIBHO MTOBBIIIAETCSA TBEPIOCTh M MPOYHOCTH?

3anstue 7. Tepmudeckast 00paboTka neranei mamuH. 3agada 15
3amaHue: HA3HAYUTH TEMIIEPATYPhI HATPEBA U CITOCO0 OXJIAKICHHUSI, H300pa3UTh CXEMBbI PEKUMOB
KoHTposibHBIE BOIPOCHI

1.

2.
3.
4

o

Uto Ha3bIBAETCS 3aKAIKOU CTAIN?
Kaxkas ckopocTs Ha3bIBaeTCsl KPUTUUECKOW CKOPOCTHIO 3aKAJIKH?
Kakyro cTpykTypy UMeeT T03BTEKTOMIHAS CTallb ocye 3aKayku mpu V>V kp?
Kak onpenenuts TeMneparypy 3aKajiky JOIBTEKTOUIHOM, 3BTEKTOUIHOMN U 3a9BTEKTOMIHOM CTa-
nen?
Kaxk Bnusier Ha TBEPIOCTh 3aKAJIEHHOM CTalu, YBEIUYEHUE KOJIMYECTBA YIiIepoa B
cranu?
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Kaxoe cTtpoeHre nMeeT MapTeHCHUT ITOJ MUKPOCKOIIOM?

Crans Y12, Temneparypa HarpeBa Acit+ (30...50)°C. Kakas chopMupyeTcsi CTpyKTypa IpH 3a-
Kanke?

Urto Takoe MapTeHCUT?

Kaxkue ctanu TpeOyroT MOTHON, HETIOHOM 3aKaiKu ?

Crans 50, Temneparypa HarpeBa Aci- Acs, Yoxi >Ykp Kakas hopmupyercs crpykrypa?
Kakyto ctpykTypy umeet cranp Y 12 nocne HenoiHou 3akanku npu V> VA, Kakas
dopmupyeTtcs cTpykrypa’?

B kaxoif cpene 0XJ1axIar0Tcs YIIIEpOANCThIE U JIETHPOBAHHBIE CTAIH HA MAPTEHCHT?
Uto Ha3bIBaeTCS COPOUTOM, TPOOCTUTOM?

Uro Ha3eiBaeTcs (EeppUTOM, AYCTEHUTOM, IEMEHTHTOM, MAPTEHCUTOM?

KaxoB MexaHH3M 3BTEKTOMIHOTO, MAPTEHCUTHOTO TIPEBpAIeHII?

YeM OTIMYAIOTCS CTPYKTYPBI IEPIIUTa, COpOUTA U TPOOCTUTA?

HazoBute 0c0OOEHHOCTH MapTEHCUTHOTO MPEBPAIICHNUS?

KakoBa mipupoma BEICOKOH TBEpIOCTH MapTeHCHUTA?

3aBUCHT JIM TBEPIOCTh MAPTCHCUTA OT CKOPOCTH OXJIAXKICHUS ?

ITouemy B 3aKkaieHHON CTaJM MPUCYTCTBYET AYCTEHUT OCTATOYHBIN?

st wero mpoBoauTCs 00pabOTKa XOJIOOM 3aKalleHHON CTau?

3ansaTue 8. BerOop Mapok cranei u CIIaBoB [T M3TOTOBJICHUS HHCTpYMeHTa. 3anava 18. 3ananue:
OTIPEICINTh, K KAKOH TPYIIEe HHCTPYMEHTAIBHBIX MaTEPHAIIOB IO YCIOBHIM 3KCIUTyaTaIldu U 001acTH
MIPUMEHEHUS 1OJDKEH OTHOCUTHCS MaTepuall 3aJaHHOI0 HHCTPYMEHTA. BBIOPATh HHCTPYMEHTAIBHBIN
MaTepHaj B COOTBETCTBHU C TPEOOBAHHUSIMHU.

KonTponbHbIe BOpocs

1.

2.
3.
4

S

10.
11.
12.

13.

HazoBuTe oCHOBHBIE MEXaHUYECKHE CBONCTBA HHCTPYMEHTAJIBHBIX JIETHPOBAHHBIX

CTaJIEH.

Kakue Tunbel HHCTpYMEHTAIbHBIX CTaT€H BaM U3BECTHBI?

[TpuBeanTe MpUMEPHI CTaTEH IS PEXKYIIETO HHCTPYMEHTA, padOTAIOLIETO B JIETKUX U HOPMalb-
HBIX YCJIOBUSIX.

[TpuBeanTe MpUMEpHI CTANCH Il KHCTPYMEHTA, pPadOTAOIIETO B )KECTKUX YCIOBHSX, C BBICOKH-
MU CKOpPOCTSIMHU PE3aHUS.

B 4ém 0coOeHHOCTH CTPYKTYPBI OBICTPOPEXKYILUX CTAICH ?

Hazosure Tunosoii pexxum TO ObicTpopexxymux craneil. B uém ero ocodbennoctn? Kak n3mens-
€TCs CTPYKTYpa Ha pa3HbIX 3Tanax TO?

[MpuBeanTe MpUMEpHI CTaNSH Il U3MEPUTEIBHOTO HHCTpYMeHTa. ONHUIINTE 0COOCHHOCTH HX
TEPMHUYECKON 00pabOTKH.

Kakwue cranu mpuMeHSIOT A1l HHCTPYMEHTOB XOJI0JHON 00pa0OoTKY JaBieHrneM?

Kakue ctanu npuMeHsIoT Ui MHCTpYMEHTa ropsideii o0paboTku jgaBieHuem?

Kakumu cBoiicTBaMH JOJKHBI 0071a1aTh IITAMIIOBBIE CTAIH AJISl TOPSIYEro AeopMUpoOBaHms?

B 4éM 0coOE€HHOCTH XUMHUYECKOT'O COCTABa 3TUX CTAIEH 110 CPABHEHHUIO C APYTMMHU HHCTPYMEH-
TaTbHBIMH CTATISIMU?

Hasnauste pexxum TO cranu SXHM 17151 MOJIOTOBBIX KOBOYHBIX IITAMIIOB.

Kpurepun n nikana oneHUBaHUs 10 OLIEHOYHOMY CPEJCTBY
- NPAKMUYECKUe 3aHAmusl

[lkana oneHMBaHUS (MH-
repBaj 6aJIoB)

Kpurepuil oneHrBaHMs

OTIUIHO (5)

CTyneHT riay0oKo U B IIOJIHOM 00bEME BiiaJIeeT MPOrpaMMHBIM MaTepHAaJIOM.
['paMOTHO, NCUYEPTIHIBAIOIIE U JIOTHYHO €r0 M3J1araeT B yCTHOM MM MMChMEH-
HO hopme. IIpn 3TOM 3HAET peKOMEHAOBAHHYIO TUTEPATYPY, MPOSIBIIAET
TBOPYECKUH MOAX0A B OTBETAaX Ha BOIIPOCH! M MIPAaBUILHO 00OCHOBHIBAET
MPUHSATHIE

[PELLICHHS], XOPOLLIO BJIAAEET YMEHUAMU U HABBIKAMU ITPH BBIIIOJIHEHUU TPaK-
TUYESCKUX 3a7ad.
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xoporo (4)

CTyneHT 3HaeT MporpaMMHBIA MaTepHall, TPaMOTHO U 110 CYTH H3JIaraeT ero B
[YCTHOH WJTM MTUCbMEHHOM (hopMe, TONyCKasi HE3HAYUTEIbHBIC HETOUHOCTH B
[YTBEpXKICHUSAX, TPAKTOBKAX, OMPEEIICHUIX U KaTErOpUsIX WM He3HAYUTEIb-
HOE KOJIMYECTBO omubOOoK. [Ipn 3TOM BrazieeT HEOOXOAUMBIMHI YMEHHSIMHA U
HaBBIKAMHU NPY BHITIOJTHECHUH MPAKTUUECKUX 3a]1a4.

YZIOBJICTBOPUTEIBHO

()
CTyIeHT 3HaeT TOJBKO OCHOBHOM MPOTPAaMMHBIH MaTepHal, JOMycKaeT He-
TOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYJIMPOBKH, HEMIOCICIOBATEILHOCTh B
OTBETax, U3JIaraeMbIX B YCTHOU WM MUCbMEeHHOH (popme. [1pu aTOoM HemocTa-
TOYHO BJIAZICET YMCHUSMH W HABBIKAMH NIPH BBHITIOJTHEHUH MPAKTHUECKHUX 3a-
imau. Jlomyckaet 10 30% ommOOK B M3JIaraeéMbIX OTBETaX.

EIC)}’HOBJ‘IGTBO]Z)I/ITCJ‘II)HO

2

CTyIeHT He 3HaeT 3HaYUTeNIbHON YacTH IPOrpaMMHOro Matepuaia. Ilpu stom
ImoITycKaeT MPUHIUIHATBHBIC OITHOKH B JOKA3aTENLCTBAX, B TPAKTOBKE MOHSI-
TUIA U KaTeTOpUi, IPOSBIISET HU3KYIO KYJIBTYPY 3HAHUM, HE BIaJ€E€T OCHOB-
HBIMH YMEHHUSIMU M HaBBIKAMU IIPH BBIITOJIHEHUH NTPaKTHUECKUX 3a1ad. Cry-
/TIEHT OTKa3bIBAETCS OT OTBETOB HA JIONOJHUTEIbHBIE BOIIPOCHI

OueHovHbIE CpeCTBA sl MPOMEXKYTOUHOI aTTecTalluM (IK3aMeH)

1.

2
3
4
5.
6.
7
8
9

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

28.
29.
30.
31.

CrtpoeHnue ujieanbHbIX KPUCTAJIIOB.

[lepeuncnuts OCHOBHBIE CBOMCTBA METAJIIIOB.

OxapakTepru30BaTh MOHATUE METATNINYECKON XUMUYECKOH CBSI3H.

Ha3zBaTp oTnmuue KpUCTAIIMYECKOTO M aMOP(HOT0 COCTOSHUS BELIECTBA.

Ha3Bathk Tpy OCHOBHBIX THUINIA KPUCTAUIMYECKUX PEIIETOK  MeTajua, u OTucaTh
pacnoiaoKeHus aTOMOB B HUX.

Jath onpeaeneHne KOOpAMHAIMOHHOTO uncia, Haith ero st OLIK u (mm) 'K pemmetok.
Uem xapakTepusyeTcs M KaK  BBIYHCIISETCS MJIOTHOCTh YIaKOBKHU aTOMOB B
KPUCTAJUIMYECKON pereTKe?

UYro co0oii mpeAcTaBIIsSeT U KaK NPOSBISIETCS] aHU30TPOIHS KPUCTAIIIMYECKUX Ten?

CrtpoeHue pealbHbIX KPHCTAJIOB.

Kak reomerpuyeckn kiaccupuuupyroTes aeekTsl KpucTauindeckoro crpoenus? [Ipusectu
npuMepsl AeeKToB KaXI0ro Kiacca.

Jatb onpeaeneHne BakaHCUU U MEXKY3€JIbHOTO aToMa.

Ha3zBaTh BO3MOXHBIE MEXaHI3MBI 00pa30BaHUs TOUSUHBIX JEPEKTOB B UCATbHBIX KPUCTAIIAX U
OIMcaTh UX MOBEACHUE U POJIb B JU(PQPY3HOHHBIX MIpolieccax.

Hatp ob1iee onpeneneHne AUCIOKALHIH.

Ornrcath KpaeByIo TUCIOKAINIO U reoMeTpuio e€ 00pa3oBaHUsL.

OnwucaTh BUHTOBYIO JUCIOKALHIO Y MEXaHU3M e€¢ 00pa3oBaHusl.

Urto Takoe BekTop Broprepca?

Kak ompenensiercs aneprus aucioxanun?

Kak ompenensiercst INIOTHOCTH TUCIOKAITUH?

Kak Biuser mioTHOCTh JUCTOKAIM HAa MPOYHOCTb KPHUCTAIIIOB?

Onmcarb CTpOEHHE MAIOYTJIOBBIX TPAHUI] HAKIIOHA.

Onmcarb CTpoeHHE BEICOKOYTJIOBBIX (MEX3EPEHHBIX) TPAaHUII.

Kak B3anmoneiicTByI0T Mexay coOoii U JpyT C APyroM JIMHEHHBIE (IUCIOKALUH) U TOBEPXHOCT-
Hble (TpaHHLBl) 1eEKTHI?

Makpo- 1 MUKPOCTPYKTYPHBI aHaJIU3 METaJIOB.

UTto Ha3bIBAETCS, MUKPOCTPYKTYPO?

Kakne ocHOBHBIE 30HBI KpHCTAILIM3aLUU UMeeT cuTok? 1o kakol mpuuuHe B CIUTKE 00pas3yeT-
csl ycaJlouHasi paKOBUHA U TJie OOBIYHO OHA pacrojaraercs?

Uro Ha3bpIBaeTCs, TUKBALIMEH, U KaKie BUBI JINKBAIMN CYIIECTBYIOT?

Uro BBIABISET OTIEYATOK 11O MeToay baymana?

B 4yeM npuunHa mosiBIeHHs1 BOJIOKHUCTOTO CTPOECHUS MPH ropsiueit 00paboTke faBieHneM?
OOBSICHHUTB, KaK JIOJDKHBI PACIIONIaraThCsi BOJIOKHA B TOTOBOM H3JICJIUU H TIOYEMY.
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32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42,
43.
44,
45,

46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

UYTo MOKHO BBISIBUTH 110 BUIY U3JIOMOB CTaJIU U UyTyHa?

UTto Ha3BIBACTCS, MUKPOCTPYKTYPOI?

OmnwucaTb MPUHIKI BUAUMOCTH MOJT METAIIIOrpapHUECKHUM MHUKPOCKOIIOM.

HaszBaTb omepaunu moaAroToBKM MUKpOLLUTU(A U UX MOPSAOK.

C Kako¥ IIeNTbI0 IIPOBOANUTCS TPaBICHNE MUKPOILTH(OB, YTO MOXKHO HAOIMIOAATH IO ¥ ITOCHE
TpaBiICHUS?

Urto moHMMaeTCs MO/ pa3peraroieii cnocoOHOCTHI0 MUKPOCKOTIA.

Kak onpenensercs ypennuenue MUKpockona?

Ha3zBaTp cxozacTBa 1 oTiM4Ms Iponecca NUTM(GOBAHMS U MOJIUPOBAHNS MUKPOLLIU(OB.
@Da30BbIE IIEPEXO/IBI.

Uro Ha3bIBaeTCs, MEPBUYHOM, @ UTO BTOPUYHON KpHUCTaIU3auei?

B 4em 3akimrouaercs TepMOAMHAMUYECKUN CTUMYII IIPOIIECca KPUCTAIIM3ALNN'

HazBatp aneMeHTapHbIe CTaIUN MEXaHU3Ma KPUCTAITU3AIIH.

Kaxum nmapameTrpom onuceiBaeTcs Kaxaas CTaans KpUCTAUIU3aLNN?

Kakumu 1omkHBI ObITH TapaMeTPbl KPUCTATIM3ALNH JUTS OTY4YEHUS KPYITHO3EPHUCTON U MeI-
KO3EPHHUCTOH CTPYKTYpHI CIuIaBa?

Urto Takoe KpUTUYECKUH pa3Mep 3apo/Ibliia KpUCTaTU3AH?

Kaxk BnusieT cTeneHs nepeoxyiaxacHusl CIjlaBa Ha pPa3Mep 3€pHA U Ha MEXaHUYECKHUe CBOMCTBA?
Uro Takoe TOMOT€HHasl U TeTepOreHHasi KpUCTaTU3amus?

Kak BnustoT pacTBOprMBIE U HEPACTBOPUMBIE IIPUMECH Ha MPOLECC KPUCTAIUIU3ALNN?

KaxoB npenmMy1iecTBeHHBIH MEXaHU3M KPUCTAJUIN3ALUHU pPealbHbIX CIIaBOB?

Uro Ha3wpiBaeTCs, MOAU(PHUIIUPOBaHIEM ?

Kak u ¢ Kako¥i 1eJb0 IPOBOIUTC MOAUMDHUIIMPOBAHUE CILIABORB?

UYro takoe noaumopdusm? [Ipusectn npumep metania, 00JIaAaloIIero MOIUMOPPHU3MOM.
Teopust criiaBoB.

Uro Ha3BIBAETCS, METANINYECKUM CIUIABOM?

Urto Takoe KOMIOHEHT? - (ha3a?

Kaxoe cocrosiHue criaBa Ha3pIBaeTCs PaBHOBECHBIMY

UTto Ha3bIBaeTCS, TBEPABIM PACTBOPOM? - XUMUUYECKUM COECIUHEHUEM? - TE€TEPOTEHHOMN CTPYKTY-
poit?

Kakumu ObIBatoT TBEp/IbIC pACTBOPHI?

Uro 03HauaeT TBEPAOPACTBOPHOE YIIPOUHEHHE U B YEM €0 IPUYHHBI?

JunarpamMMbl COCTOSIHUS IByXKOMITOHEHTHBIX CIIJIABOB.

Uro Takoe AuarpaMmMa COCTOSHUS?

Kakune Touku Ha3bIBAIOT KPUTUIECKUMU?

Uro Takoe TepMHUECKHI aHaIN3, KAKOBA €ro CBSI3b C AUAarpaMMON COCTOSHUS CIUIABOB?
KaxoBa mpakTrueckas METOAMKA MOCTPOCHHUS AUAarpaMM COCTOSIHUS CIUIaBOB?
Cdopmynupyiite npaBuio ¢as.

UTo 1mo3BOJISIET ONPEAEISTH NPABHIIO OTPE3KOB?

Meroavka IpUMEHEHHsI METOAA OTPE3KOB.

N300pa3ute nuarpaMMy COCTOSIHUSI CILUIABA C HEOTPAaHUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB.
Kakune Bubl HOHBapUAHTHBIX (Pa30BBIX PEaKUM BaM U3BECTHBI?

Kakoe npeBpamieHne Ha3bIBaeTCsl 3BTEKTHUECKUM (3BTEKTOUIHBIM, TIEPUTEKTHUECKUM, IEPUTEK-
tonnueiM)? IIpruBecTn cxemy 3TOi peakiuu.

Kaxue nuHuM Ha3bIBAIOTCS TMHUSAMH JTUKBHIYC U COINHUITyC?

B 4yeMm oTnnume CTpyKTypHOH TuarpaMmsl OT Gpa3oBoii?

Ynupyras u ractuaeckas aeopmanys.

Kaxas nedopmarus Ha3pIBaeTCs yIpyroil 1 KakoB €€ aTOMHBINA MeXaHu3M?

UYro Takoe ruiactudeckas aehopmanns’?

KaxoBa poip mucnokaruii B peainzaliii MeXaHiu3Ma IIacTHYeCKOro caBura?

Ha3zoBute aTroMHBIe (UCTOKAIHOHHBIE) MEXaHU3MBI TUTACTHYECKOH JIe)OpMAIH.

Kak n3mensiercst ctpyKkTypa cIiaBa IpH IIacCTHIECKOi nedopmarnn’?

Kak n3mensirorcst cBoicTBa (MEXaHMUECKHUE) CIJIaBa P IIaCTUYecKor Aedopmannn?

Urto Takoe TEeKCTypa U KaKOBBI CBOMCTBA TEKCTyPHUPOBAHHOTO CIuTaBa?

UTo Takoe peKpUCTATLIN3AIIS?

B xakoM HCXOIHOM COCTOSHUM J0JKEH HAXOJUTHCSI METaJLI, YTOOBI HCTIBITHIBATE IPH HArpeBe
PEKPHUCTAIIN3ANOHHbIE TTPEBPAIICHUS !
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84. Yto Takoe Mopor peKpucTaIu3aumn?

85. Kakwue craany mpoXoANUT METaI B IPOLECCEe PEKPUCTATITH3ALINH?

86. Uro Takoe BO3BpaT (OTABIX)?

87. Uro Takoe kpuTHUECKas cTerneHp AedopMannu? B Kakux mpenenax oHa HAXOAUTCS?

88. Kak Benér cebs npu HarpeBe CTPYKTypa MeTajla, 1e(OPMHUPOBAHHOTO C KPUTHUECKOH CTeme-
HB10?

89. Uem ornmyaroTcst XoJI0AHAs ¥ ropsiuas [eopmaniu’?

90. Kak u3MeHs0TCs CBOMCTBA (MeXaHHUECKUE) 1e(hOPMUPOBAHHOIO METAJLIA IIPH Harpene?

91. MexaHuuecKUe CBOWCTBA CIUIABOB. PaspyieHue.

92. HazoBuTe OCHOBHBIC MEXaHUYECKHE CBOIICTBA METAIUIMYECKHUX CILIABOB.

93. Kak 0603HauaroTcsa ¥ B KaKUX €AMHUIAX U3MEPSIFOTCS OCHOBHBIE MEXaHUYECKUE CBOICTBA?

94. Jlaiite ompeaeneHne TBEPAOCTH MaTepHaia.

95. JlaiiTe ompe/eneHne MUKPOTBEPIOCTH MaTepuara.

96. Kakumu MeTomamu OCyIIECTBISIETCS] H3MEPEHUE TBEPAOCTH?

97. HasoBute nprOOpHI 1T H3MEPEHHS TBEPIOCTH.

98. Kakmmu enuHUIIaMH 0003HaYaeTCs TBEPIOCTD, H3MEPEHHAS HA Pa3INIHOM 000pYIOBaHHH, U
KaKoBa UX 00I1[asi pa3MepHOCTh?

99. Kak roroBsiTcst 00pasiisl A1k U3MEPEHUs TBEPIOCTH?

100. Yewm oTimyaroTcst 00pasiibl, TOATOTOBICHHBIE IS H3MEPEHUS TBEPAOCTH?

101. Kakum ciocoOoM ciemyeT u3MepsTh TBEPAOCTh 3aKaIEHHON cTan?

102. U3 kakux 3JI€MEHTapHBIX IPOIECCOB COCTOMT MPOIIECC Pa3pyIICHUs TP TIACTHUSCKOH nedop-
MaIy MeTaia (IIpy BHEIITHEM HarpyKeHUH)?

103. Kakumu OBIBatOT THITHI pa3pyIICHUs?

104. Ha30BHUTE OCHOBHOM CTPYKTYPHO-IHEPTCTHYCCKUI MapaMeTp, OTINYAIONINN XPYIIKOE pa3pyliie-
HHE OT BSI3KOTO.

105. OmummTe TUCITOKAIIMOHHBIA MEXaHU3M 3apOXKICHUS TPEIIHHEIL.

106. B xakoM MeTajuie Ipy 0JIMHAKOBOW TUIOTHOCTH JTUCIIOKAIIMK OBICTPEE HACTYIAeT pa3pyllICHUE - B
MEJIKO- WIIN K KPYITHO3EPHUCTOM H ITOYeMy?

107. XKene3zoyriepoaucThie CIIIaBhlI.

108. HazoBute ocHoBHBIC (ha3bl B cucteme Fe -FesC.

109. HazoBuTe reTeporeHHble CTPyKTyphl B cucteme Fe -FesC.

110. Kaxk BBITISIAAT IO MEKPOCKOIIOM TE€TePOTEHHBIE CTPYKTYpPHI B cucteMe Fe -FesC?

111.110.Y1o Ha3siBaercs, GeppuToM (ayCTEHUTOM, [IEMEHTHTOM, IIEPIIUTOM, JIeAe0ypUTOM)?

112. KakoBbl UX OCHOBHBIC MEXaHUYECKHE CBOICTBA?

113. Ha3oBuTe HOHBapHaHTHEIE MTpeBpalieHus B cucteme Fe -FesC.

114. TlokaxxnTe BX Ha qUarpaMMe U 3aIHUIInTe uX (a30Bble peaKIny.

115. Haiite onpeneneHne IyTyHOB.

116. 115.Yem oHM OTIAMYAIOTCS IO MEXaHUYECKUM M TEXHOJIOIMYECKUM CBOHCTBaM? YKa)XHTEe paBHO-
BECHOE CTPYKTYPHOE COCTOSIHUE TP HOPMAJIbHOM TeMIlepaType A03BTEKTOUIHOH (3a3BTEKTOUIHOM, IB-
TEKTOUTHOM) CTaJIH.

117. YkaxuTte paBHOBECHOE CTPYKTYPHOE COCTOSTHHE TP HOPMAJILHOU TeMIlepaType JT0IBTEKTHYe-
CKOT0 (3BTEKTHYECKOI'0, 3a9BTEKTUYECKOI0) YyT'YHA.

118.Kak 3aBucar MexaHUUECKUE CBOWCTBA yIIIEPOAUCTOM CTAIM OT COAEPIKAHUS YIIEPOaa B HEM?

119. B uém 3akiroyaeTcs OTIUYHE [IEMEHTUTA TIEPBUYHOTO, BTOPUYHOI'O U TPETUUHOTO?

120. Kakue cymiecTBYIOT BHIBI KJIacCUpHUKALUN cTain?

121. Kak knaccuUIMPYIOTCS CTalM 10 Ha3HAYEHHIO?

122. Kaknmu cBOHCTBaMHU (MEXaHHMUYECKHMH) 00IaJat0T KOHCTPYKITMOHHBIE (MHCTPYMEHTAIILHBIE) yT-
JIEpOIUCTHIC CTAH U JUIA KAKUX U3 OHU IPUMEHSIOTCS?

123. Kak MapkupyloTCsi KOHCTPYKLIHOHHBIE YIIIEPOAUCTHIE CTAIN OOBIKHOBEHHOI'O KauecTBa (Kaye-
CTBEHHbIE)?

124. HazoBuTe MapKu HHCTPYMEHTAIBHBIX YIJIEPOIUCTHIX CTallel, 4YTO 3Ta MapKUpOBKa 0003HavaeT?

125. HazHaubTe MapKy CTanu Ajisl U3roToBieHus (000CcHyTe cBOil BEIOOp): KOpITyca aBTOMOOMIIS;
Kpen&XHbIX U3AeNuil (BUHT, raiika, maiida), MOJIOTKa.

126. [Touemy cepy u pocdop B cTanu Ha3bIBAIOT "BPEAHBIMU'" TPUMECSIMH?

127. Kakue 4yryHbI Ha3bIBAIOTCS OCIBIMU?

128. Ha3oBuTE OCHOBHBIC MEXaHUYECKHE CBOMCTBA OCJIbIX YyTryHOB (KaueCTBEHHBIH YPOBEHB) U 00-
JaCTh UX MPUMEHEHUSI.
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129. Kakoii npouecc Ha3piBaeTCs rpaduTu3anueii?

130. Kakosa ¢opma rpad)iTOBBIX BbIOUECHUH B CEPOM, KOBKOM U BBICOKOIIPOYHOM YyryHE?

131. Kako# Tumn uyyryHa moiy4aroT TepMHUECKOH rpaduTHzanueit (TomeHuemM)?

132. Onwummre pexxuM TepMHYECKON rpadUTH3ALUH.

133. Kakast MeTayin4eckasi OCHOBa MOXKET OBITh Y UyT'YHOB, COACPIKAIINX rpaut?

134. Kak MapKupyrOTCsl IPOMBIIIJICHHBIC 9yTYHBI?

135.Y910 03HauaeT Mapka MPOMBIIIIEHHOTO YyryHa?

136. Tepmuueckas oopaborka (TO) cranu

137. KakoBa 11e1b TepMHUECKON 00pabOTKU CTaIu?

138. B uém 3axmovaercs TO crany U KAKUMH TPeMs OCHOBHBIMH MapaMeTpaMH XapaKTepu3yeTcs e

pexum?

139. HazoBuTe 4eThIpe OCHOBHBIX IIpeBpaIeHus, nporekaronme npu TO.

140. Kakue u3 aux umeroT qudQy3noHHbIH, a TakKe CABUTOBBIH XapakTep?

141. Kak ob6o3navaroTcst Kputndeckue Touku (imaun) npu TO cramu?

142. VI3 kakux IBYX 2JIEMEHTAPHBIX MPOIIECCOB CKIIAIbIBAIOTCS npeBparneHus ANT?

143.Y10 nonnmMaeTcs MoJ1 HACIIEICTBEHHBIM 3€PHOM ayCTEHUTa; KAKMM OHO OBIBAET U OT YE€r0 3aBU-

curt?

144. OOBsicHUTE CMBICT TIOHATHI HAYaJIbHOE U IEHCTBUTEIHHOE 3€PHO ayCTCHHTA.
145. HazoBute npoaykTsl audpy3noHHOTO MpeBpalleHust ayCTCHUTA.
146. Kakue npuMepHbIe 3HAUCHUS TBEPJOCTH UMEIOT MIEPIIUT, COPOUT B TPOCTUT cTaiu 45 U yem 00y-

CJIOBJIEHA 3Ta pa3HULA?

147. Kaxoii mapamerp TO crenyet u3MeHsTh, YTOOBI TOTy4aTh B CTAJIH pa3HbIE BUIBI ()eppUTO-

neMeHTuTHbIX cMeceit (I1ICT)?

148.Yro Takoe kpuTHYECKask CKOPOCTh 3aKAIKU?

149.Kparko oxapakrepusyiiTe aTOMHbIH MEXaHU3M MapTEHCHTHOTO ITPEBPAIEHHS.
150.Y910 npezcrasnsieT coboit MapTeHCHT?

151. OxapakTepu3yiTe KpUCTANINIECKYIO PEMETKY MAPTEHCHUTA.

152. Ha30BUTE OCHOBHBIC MEXaHUYECKHE CBOMCTBA MAPTCHCHUTA.

Kpurepun u nikajia oleHUBaHNUsI 10 OLIEHOYHOMY CPEACTBY - OK3dMEH

IIIkana oneHuBaHus (MHTEPBAJ OAJUIOB)
Kputepuii orieHuBaHus

OTIINYHO (5)

CTyneHT riay0oKo U B IIOJIHOM 00bEME BiIaJIeeT MPOrpaMMHBIM MaTepHAJIOM.
['paMOTHO, HCUEPTIBIBAIOIIE U JIOTHYHO €r0 M3J1araeT B yCTHOM WM MMChMEH-
Hol popme. [Ipu TOM 3HAET peKOMEHIOBAHHYIO JIUTEPATYPY, TPOSIBIISET
TBOPYECKUH MMOAXOA B OTBETAX HA BOIIPOCH! M IPABUILHO 00OCHOBHIBAET
MPUHATHIE PEIIEHUS, XOPOIIO BaeeT YMEHUSIMH U HaBBIKAMHU MIPH BHITIOTHE-
HUU MPaKTUYECKUX 3a4a4.

xoporo (4)

CTyneHT 3HaeT MporpaMMHBIA MaTepuall, TPaMOTHO U 110 CYTH U3JIaraeT ero B
[YCTHOM MITM MUCBMEHHOW (hopMe, IOIycKasi He3HAYUTEIbHbIC HETOYHOCTH B
YTBEPKICHUAX, TPAKTOBKAX, OIPEIEICHUAX U KATETOPUAX WIA HE3HAUYNUTEIIb-
HOE KOJTMYECTBO OMMOOK. [Ipu 3TOM BiaseeT HEeOOXOAUMBIMHA YMEHHUSIMU U
HAaBBIKAMM IIPY BBINIOJHEHUM NPAKTUYECKUX 33]1a4.

VOBIIETBOPHUTEIHHO (3)

CTyneHT 3HaeT TOJbKO OCHOBHOM MPOTPaMMHBIN MaTepual, JOIMyCKaeT He-
TOYHOCTH, HEAOCTATOUHO YETKUE (DOPMYITUPOBKH, HETIOCIIEI0BATEIILHOCTD B
OTBETaX, M3JIATaEMBIX B YCTHOH WM TUCbMEeHHOU dhopme. [Ipu 3ToM HEemgocTa-
TOYHO BJIQZICET YMEHUSMHU M HAaBBIKAMH TPH BBHITIOJTHEHUH TPAKTHYECKUX 3a-
imay. Jlomyckaet 1o 30% ommnOoK B H3/1araeMbIX OTBETaX.
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HEYAOBJICTBOPUTENBHO (2)

CTyneHT He 3HaeT 3HaUUTEIbHON YacTH NMporpaMMHoro Matepuania. Ilpu stom
ImoIycKaeT NPUHLIUINATBHBIE OUTHOKY B JOKA3aTENLCTBAX, B TPAKTOBKE MOHSI-
TUIA U KaTETOPUM, IPOSBIIAET HU3KYIO KYJIbTYPY 3HAHUM, HE BIaI€E€T OCHOB-
HBIMU YMEHUSIMH U HaBbIKAMU P BBIIIOJIHEHUH NPaKTHUeCKuX 3anad. CTy-

JCHT OTKA3bIBACTCA OT OTBCTOB HA JOINOJIHHUTCILHBIC BOIIPOCHL
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9.0co6eHHOCTH OpraHu3al UM 00y4eHUsl Il JIMI] C OTPAHHMYEHHBIMH BO3MOKHOCTSIMH 3/10-
POBbs 1 HHBAJIU/10B

[Ipu HeoOxoaumocTu pabodas mporpamma y4yeOHOW TUCIUIUIMHBI MOXET OBITh aJanTHpO-
BaHa Juis o0ecriedeHns 00pa3oBaTeIbHOrO MPOIecca HHBAIUIOB U JIUI] C OTpaHMYEHHBIMHU BO3-
MO>KHOCTSIMH 3/I0POBbS, B TOM UYHUCJI€ C MPUMEHEHUEM 3JIEKTPOHHOTO 0O0Y4YEHHUS U TUCTaHIMOH-
HBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

Jiia sToro TpeOyercs 3asBICHHE CTyJIEHTa (€ro 3aKOHHOT'O MPEJCTaBUTENS1) U 3aKII0UCHUE
ncuxonoro-meauko-negarorndeckon komuccuu (IIMIIK). B cinydae Heobxomumoctu oOydaro-
HIMMCSI U3 YHCIIa JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs (I10 3asBJICHUIO 00y4arolie-
rocsi), a JUIsi MHBAJIMJIOB TAK)KE B COOTBETCTBUU C MHAMBUIYAIBHOW MPOrpaMMoi peadmiInTaiu
WHBaJIMIa MOTYT IpeljlaraThCsl CleIyIOIINe BapHaHThl BOCHPUATUS y4eOHOM HHpOpMAIUHN C
Y4ETOM MX UHIUBUAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH:

— CO3JlaHue TEKCTOBOM BEpCUU JIFOOOr0 HETEKCTOBOTO KOHTEHTA JJISi €r0 BO3MOXKHOTO Ipe-
00pa3oBaHus B aJIbTEPHATUBHBIEC ()OPMBI, YAOOHBIE IS PA3IMYHbIX TOJIH30BATEIICH;

— CO37]aHMe KOHTEHTa, KOTOPBhIM MOXKHO MPEICTaBUTh B Pa3IMYHBIX BUAaX 0e3 MoTepu
JAHHBIX WIH CTPYKTYPBI, IPEIyCMOTPETh BO3MOKHOCTh MAaCIITAOMPOBAHUS TEKCTa M M300paxe-
Hul 0e3 MoTepu KayecTBa, MPeIyCMOTPETh JOCTYITHOCTh YIPaBICHHUsS] KOHTEHTOM C KJIaBUATYPbI;

— CO3JITaHHE BO3MOXKHOCTEH 15l 00yJaroIuXcsi BOCIPUHUMATH OJHY U Ty e HH(OPMAITHIO
U3 Pa3HBIX UCTOYHUKOB, HAIIPUMEP, TaK, YTOOBI JIMIIA C HAPYIICHUSMH CIIyXa Moiydanu HHPop-
MAIMIO BU3YAJIbHO, C HAPYIICHUSMH 3pEHUS — ayAHaIbHO;

— MpUMEHEHUE MPOTPAMMHBIX CPEJICTB, OOECIEUNBAIOIINX BO3MOXXHOCTh OCBOCHUS HABBI-
KOB U YMEHUH, (POPMHUPYEMBIX TUCHUIUIMHONW (MOIyJIeM), 32 CUET aJIbTEpHATHBHBIX CIIOCOOOB, B
TOM YHUCJI€ BUPTYaIbHBIX JIAOOPATOPHUI U CUMYIISLIMOHHBIX TEXHOJIOTHUH;

— MPUMEHEHHUE DJIEKTPOHHOTO O0yUYeHHS, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA
JUTSE Iiepeaayu nHGOpMaIuu, OpraHru3aluy pa3InyHbIX (HOPM UHTEPAKTUBHONW KOHTAKTHOM pado-
THI 00YYArOIIErocs ¢ MpernojaBaTeieM, B TOM YHCiIe BEOMHAPOB, KOTOPBIE MOTYT OBITh HCIOJIb-
30BaHbI JUIsl IPOBEACHUS BUPTYAIBbHBIX JIEKIIUI ¢ BO3MOKHOCTBIO B3aUMOJIEHCTBUS BCEX y4yacT-
HUKOB JIMCTAHIIMOHHOTO OOY4YEHUSs, TIPOBECHHUSI CEMUHAPOB, BBHICTYIUICHHS C JTOKJIAZaMU U 3a-
IIUTHI BBIMOJIHEHHBIX PadoT, MPOBEIEHHS] TPEHUHI OB, OpraHU3allui KOJUIEKTUBHOM palboThI;

— MPUMEHEHHUE DJIEKTPOHHOTO O0yUYEeHHS, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIMA
JUIs OpraHu3aiuy (opM TEKYIIEro U MPOMEXKYTOYHOIO KOHTPOJIS;

— yBEIUYEHHUE TPOIOJHKUTEIBHOCTH CAAYM 00YYarOIIUMCS MHBAJIAOM WIIH JTUIIOM C OTpa-
HUYEHHBIMH BO3MOKHOCTSIMH 3710pOBbsS ()OPM IMPOMEKYTOUHOW aTTECTALMU MO OTHOLICHUIO K
YCTAHOBIICHHOH MPOJIODKUTENIFHOCTH UX CIIAYH:

— MPOJOJDKUTENIHOCTD ClIauM 3a4€Ta WM 3K3aMeHa, IPOBOJMMOI0 B MHUCBMEHHOH (op-
Me, — He Oosiee ueM Ha 90 MUHYT;

— IPOJIOJKUTEIBHOCTD MOATOTOBKM O0YYarOIIErocst K OTBETY Ha 3auéTe WU 3K3aMeHe,
MIPOBOJIMMOM B YCTHOM popme, — He Oosiee yeM Ha 20 MUHYT;

— MPOAOIKUTEIBHOCTh BBICTYIUIEHHSI 00Y4Yarolerocs Mpu 3aluTe KypcoBOM pabOThl —
He Oosiee yem Ha 15 MUHYT.
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JIner n3MeHeHnii 1 NONMOJTHEHU

No Bune! nomonHeHuit U u3Me- Jara 1 HOMep MpoOTOKOJIa IToamuce
HEHUH C yKa3aHUEM CTpa- 3acenanus kadenps (ka-
HUII dbenp), Ha KOTOPOM OBLITH
PaccMOTpPEHBI U 0I00PECHBI
W3MCHCHUS U TOTIOJIHCHUS

(c pacimdpoBKoOii) 3aBeny-
rorero kadeapoi (3aBemy-
omux Kadeapamu)

n/n
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Jlucr nonoJiHeHni K padoueil nporpamme

VYTBEPXIIAKO
3aB. kadenpoii
N.0. Gamuims

« » 202 r.

Crucox JIUTEPATYPHI K paboueit nporpamme JUACIUATUIMHBI
HaIpaBJICHWE MOATOTOBKH/CIICIIMATLHOCTh
110 COCTOSTHHMIO Ha « » 20 T.
OcHoBHas nuTEparypa:
1.
2.
3.
JlononuurenpHas IuTeparTypa:
1.
2.
3.
IIpenonaBareins

(noonucy) (1.0.0.)
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