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Ilepeuens komnemenyuilt U UHOUKAMOPOE OOCMUNCEHUA KOMREMEHYUIL C YKA3AHUEM IMAN06 Popmupoeanus é npoyecce 0C60eHUA OUC-
UUNJIUHDBL

Komnerennuu:

OIIK-1 - CriocobeH moHUMAaTh TPUHIUITBI pAaOOTH COBPEMEHHBIX H(OPMAIIMOHHBIX TEXHOJIOTHIA U HCIIOIB30BaTh UX VIS PELICHHUs 3a1a4 Mpo-
(beccroHaIbHOMN 1EATEIHOCTH.

WNHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-1.1 - 3HaeT npukiIaJIHOE COBPEMEHHOE IPOrpaMMHOE 0OecrieueHre, IPUMEHSIEMOE B OTPaCIIH.

OIIK-1.2 - Ymeer BbIOpaTh M MPUMEHUTH ONTHMAIBHYIO PUKJIATHYIO IPOTPAMMY JUIS PELICHUS KOHKPETHON 3a1a4H.

OIIK-1.3 - BnaseeT HaBbIKaMH TPUMEHEHHsI HUGPOBBIX TEXHOJIOTUH JUIsl pellieHHs 3a1a4 IPOo(PecCHOHaIbHOMN 1S TeTbHOCTH.

OIIK-3 - CrtocobeH nNpuMEeHSITh COOTBETCTBYIOIIUH (PU3UKO-MaTEeMaTHUECKUH arapaT, METO/Ibl aHAJIN3a U MOJICIIMPOBAHUS, TEOPETUIECKOTO
HKCHEPUMEHTAIBHOIO UCCIIE0BAHUS NP PEIIEHUH MTPO(ECCHOHAIBHBIX 3a]1au.

WHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-3.1 - 3Haet 0a3y (pu3MKO-MaTeMaTHYECKOTO anmnapara, METO/10B aHaIM3a U MOJIEIMPOBaHMS U CCIIEI0OBAaHUS CUCTEM IIPOU3BO/ICTBA
SHEPIUuu M SHEproodecredeHust 0ObEKTOB.

OIIK-3.2 - YMmeeT aHanmu3upoBaTh U MOJEIMPOBATh CUCTEMbI IPOM3BOCTBA M1apa, TOPAYEH BOABI U AJIEKTPUUECKON SHEPTUH, a TAK)KE CUCTEMBI
HHEPrOCHA0KEHUS Pa3IIMUHBIX O0OBEKTOB.

OIIK-3.3 - Bnazseer MeTo1aMH aHAJIM3a U MOAETUPOBAHUS, TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOTO UCCIIEI0BaHHS HCTOYHUKOB IIPOM3BOJICTBA
U pacrpereseHuss SHEPTHUH.

OIIK-5 - Crioco6eH yuuThIBaTh CBOMCTBA KOHCTPYKLIMOHHBIX MaTEPUANIOB B TEIUIOTEXHUUECKUX pacueTax ¢ yueTOM JAUHAMHUYECKUX U TEIJIOBBIX
Harpy3ox.

WMHauKaTophl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-5.1 - 3naer o0naacTy NPUMEHEHHMSI, CBOMCTBA, XapaKTEPUCTUKU U METO/bI UCCIIEA0BAHNS KOHCTPYKLIMOHHBIX MaTepUaJIOB.

OIIK-5.2 - YMmeeT BBIOUpATh KOHCTPYKIIMOHHBIE MaTepUalbl ¢ TpPeOyeMbIMU XapaKTePUCTUKAMU JIJIsl UCIIOJIB30BaHUs B 00J1acTH mpodec-
CUOHAJIBHON JEATEIbHOCTH.

OIIK-5.3 - BnaseeT HaBbIKaMH UCIOJIB30BAHUS 3HAHUH B 00JIaCTH MaTepUAIOBEIEHUS JUIsl PeILIeHHsI IIMPOKOT0 CIEKTpa 3a/1au B podeccuo-
HAaJIbHOM JIE€ATEIbHOCTH.



Hnouxamopul
00CMUIICCHUSA
KOMnemeHuuu

Dmanovt hopmuposanus é npoyecce 0c60eHUsT OUCUUNTIUHDL
(vkazamo 6ce memwl uz PI1/])

Jlexyuu

Ilpakmuueckue
3anaAmusn

Jlabopamopmuuie 3ans-
mus

Kypcoeoit npoekm
(paboma)

Haumenoganue oye-
HOUHO020 cpeocmea

OIIK-1.1

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenut

Konnoxeuym, nabopa-
mophasn paboma, 3auem
C OUEHKOIL

OIIK-1.2

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenul

Konnoxeuym, nabopa-
mopHaa paboma, 3auem
C OUECHKOIL

OIIK-1.3

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenui

Konnoxeuym, nabopa-
mophas paboma, 3auem
C OUEHKOIL

OIIK-3.1

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenul

Konnoxeuym, nabopa-
mopHaa paboma, 3auem
C OUECHKOUL

OIIK-3.2

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenut

Konnoxeuym, nabopa-
mopuas paboma, 3auem
C OUEHKOIL

OIIK-3.3

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenui

Konnoxeuym, nabopa-
mopnas paboma, 3auem
C OUECHKOUL

OIIK-5.1

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenut

Konnoxeuym, nabopa-
mopuas paboma, 3auem
C OUECHKOIL

OIIK-5.2

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenut

Konnokeuym, naoopa-
mopuas paboma, 3auem
C OUECHKOIL

OIIK-5.3

Tema 1-8

Tema 1-7

Tema 2-4

He npedycmompenut

Konnoxeuym, nabopa-
mopnasn paboma, 3auem
C OUCHKOIL




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouyenounwvie cpeocmea Kon-60 Min, éannoe Max, oannoe
(bazoewtit ypo- (noeviuwiennwlil ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 3 36 60
Konnokeuym 2 24 40
Hmozo: 60 100




HlIxana ouenusanusn

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIPa:KeHH e oaJjIax: BbIPa)KeHH e IK3aMeH / 3a4eT ¢ OLCHKOM 3aqyer
5 87 - 100 OtinyHo (3a- | OlieHKa «OTJIMYHO» BBICTABIISETCS CTYACHTY, €CIIU TCOPETHUYECKOE COACP-
YTEHO) aHHe Kypca OCBOCHO MOJIHOCTHIO, O3 mpo0esioB; ucuepnbIBaloNie, Mocie-
JIOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT MaTrepual; cBOOOIHO
CIpaBIsieTCs] C 3a/JadaMy, BONPOCAMH W JPYTHMH BUIAMH TNPUMEHEHUS
3HaHWI{; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE MPEAYyCMOT-
pPEeHHBIE TPOTPaMMON 3a/1aHUS BHITIOTHEHBI, KAY€CTBO MX BBHITIOIHEHHS OIe-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMAaJbHOMY; aHAIM3UPYET MOTydeH-
HBIC PE3YJbTaThbl;, MPOABIIACT CaAMOCTOATCIBHOCTL IIPU  BBINIOJIHCHUN
3a/laHUI OleHKa «3a4T€HO» BBICTABISAETCSA CTY-
4 74 - 86 Xopomo (3a- |OneHKa «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIU TEOPETUIEeCKOe COAEp-|IEeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
YTEHO) JKaHHe Kypca OCBOEHO MOJTHOCTHIO, HEOOXOAHWMEBIE NMPAKTHYECKHE KOMIIe-|MaM IAVCIHILINHBI TOCIEeI0BATENbHEI, JIO-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPaMMON [THYEeCKH H3J107KEHBI, JIOITYCKAarOTCs
oOyueHus1 yueOHbIe 3a/1aHUs BHITIOTHEHBI, KAYECTBO MX BBIITOJIHEHUS JI0CTa-|HE3HAYUTEIbHbIE HE0YETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYZIEHT TBEPIO 3HAET MaTepHall, TPaMOTHO H TIO CYIIECT-|IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOS-
By W3JaraeT ero, He JIOIMycKasl CYNIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIBHOTO BHIBOAA, peUEBbIC OLIMOKHU U TP
BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CITU TEOpeTHUe-
pUTENBHO (3a- [CKOe cojiepikaHre Kypca OCBOSHO YaCTUYHO, HO MPOOesbl HE HOCAT CyIIIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOMl 3a-
I[aHI/Iﬁ BBITIOJTHEHO, HO B HHUX HMCIOTCA OIIII/I6KI/I, Impu OTBETC Ha
MIOCTABJICHHBI BOIPOC CTYACHT JONMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE (OPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOU MO-
CJICZIOBATEIHHOCTH B M3JIOKEHHUH MPOTPAMMHOTO MaTepHaa.
2 Hwmxe 60 HeynornerBo- |OieHka «HEYOBIETBOPUTEIEHO» BBICTABIAETCSA CTYNEHTY, eciau OH He|OlleHKa «HE 3a4TE€HO» BBICTABIAETCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIeCT-|CTyIeHTY, €ClIi CTYIACHT He 3HAeT OCHOB-
(HeSa‘ITeHO) BCHHBIC OIHI/I6KI/I, HCYBEPECHHO, C OOJIBIINMU 3aTPYAHCHUAMU BBINIOJIHACT [HBIX TMOHSITUHA TEMBI JAUCIHUIIIIMHBI, HC OT-

MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIOJIHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepucTiuKa olleHOYHbIX CPeACTBA

Tepuaia TEMbI, paszeia WM Pa3eioB JHC-
LUIUIMHBI, OPraHu30BaHHOE KaK y4eOHoOe 3a-
HATHE B BUJE COOECEIOBaHMS MPEIoaaBaTelIs
¢ 00yJaromuMHCH.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, LEIbI0 KOTOpOi|Tembl mabopaTop-
pabora SBJIIETCS] M3y4YeHUE (HMCCIeOBaHUE, U3MEpPE-|HbIX padOT, KOH-
HUE) XapaKTePUCTUK JIA0OPATOPHOTO OOBEK-|TPOIBHBIC BOIIPO-
Ta. CBI TI0 TEME
[lens nabopaTOpHBIX 3aHSITHH:  OCBOEHHE|I1a0OpaTOpPHOIL pa-
u3yd4aeMoi y4eOHOM AUCIMIUTUHBL, TPHOOpe-|00ThI, BOIIPOCH K
TEHHUE HABBIKOB MPAKTUYCCKOTO MPUMEHEHUS |KOJUTOKBHYMY
3HAHUN y4eOHOU NUCUMIUIMHBI (JIUCIUIIIAH)
C HCMOJIb30BAHMEM TEXHUUYECKUX CPEJICTB U
() obopy0BaHUs
2. |KomnoxBuym CpeacTBo KOHTpOJISI yCBOEHHUs yueOHOoro Ma-|Bompocsl o Te-

Mam/pazaenam
JUCITUTITHBI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noaroroBku 13.03.01«TennosHepreTuka U TEMIOTEXHUKA»
[Tpoduns/ IIporpamma «HEeproodecnedeHrue MpeaAnpPUITUN

VYyebHbIM TUIaHOM 110 HamnpasiieHnto moarotoBku  13.03.01 «TemmosHepreTuka M TEIIIO-
TEXHHUKA» ISl 00YYAIOIIUXCS MPEIYCMOTPEHO MPOBEICHUE Ta00paTOPHBIX 3aHATHI 1O JUCIUII-
nrHe «MaTepuanoBeIeHHE IS TEINIOIHEPTeTUYECKUX YCTaHOBOKY.

JIaboparopHbIe 3aHATHS TIO0 TUCIUILUIMHE MTPOBOISTCS B CICIHAILHO 00OPYIOBaHHBIX Jia-
Ooparopusix ¢ MPUMEHEHHEM HEOOXOIMMBIX CPEICTB OO0YYCHHUs: J1a0OpaTOPHOro 00OpyIOBaHUS,
MeToAnYeCcKHX rmocobuid. Llens mpoBeaeHuns 1a00paTOpHBIX paboT - MPAKTHIECKOE OCBOCHUE TEO-
PETUYECKHX TOJIOKECHUH JISKIIMOHHOTO MaTepualia, a TakKe BhIpaOOTKa CTYJIEHTAMHU OIPEIIEIICH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSITEIIBHOTO IKCIIEPUMEHTHPOBAHHUS.

JlabopaTopHas padora Nel. Tepmuyeckuii MeTo NMOCTPOEHHS] THMATPAMM CO-
CTOSIHM S IBOMHOM CUCTEMBI.

Teopemuueckue 8onpocwvl 0151 HOO2OMOBKU K 1aOOpamopHou pabome:

1. KakuM cmoco6oM MOXKHO TOCTPOUTH AMArpaMMy COCTOSIHUS, HA YEM OCHOBAH
ATOT c0c06?

2. Kakas teMmmeparypa KpUCTaUIM3alUU Y OHBTEKTUYECKOI'O CILIABA, BBIIIE WA
HUYKE UCXOJIHBIX KOMITIOHEHTOB?

3. MOXHO 11 IO MUKPOCTPYKTYype OAHO(A3HOTO CIjIaBa OMPEETUTh €r0 XUMUYe-
CKHI1 cOCTaB?

4. Kakue CTpYyKTypHBIE COCTaBIISIONIME MUMEIOT J0-M 3a9BTEKTUUYECKUE CILIABbI?

5. MOXHO 1 IO MUKPOCTPYKTYpe OAHO(A3HOTrO CIIaBa OMPEEIUTh €r0 XUMUYe-
CKHI1 cOCTaB?

6. Kakum kKOoMIoOHEHTOM o0oraiaercs paciiiaB B MpoOIecce MEPBUYHON KPUCTAILIHU-
3allMM 3a3BTEKTUYECKOTO CIljiaBa?

7. Kak ompeneiauTs I0JIO BTEKTUKH W TEPBUYHBIX KPUCTAIJIOB IO JUAarpamMme
COCTOSIHUSI SBTEKTUYECKOTO TUIA?

8. Cxonbko (ha3 TBYXKOMITOHEHTHON CHCTEMBI JIOJDKHO OBITh B PaBHOBECHH, YTOOBI
Ha KPUBOW OXJIXKJIEHUSICIUIABA TOSIBUJICS TOPU3OHTAIBHBIN (M30TEPMUUYECKUM) YIaCTOK?

JlaGopaTtopHasi paGoTa Ne2. /luarpamma coCTOSIHMSI CHCTEMBI 7Kej1e30 — YIJIepos.

Teopemuueckue 6onpocwl 0151 NOO20MOBKU K 1aDOPAMOPHOU pabome:

1. KakuMm crmoco60oM MOKHO TIOCTPOUTH TUATPAMMY COCTOSIHUSKEIIE30-YIIIepOoI, YeM
pa3InuaroTCs paBHOBECHAss U HEPAaBHOBECHAs JHAarpaMMBbl?

2. TTouemy TBepaOCTH KENE30yTIACPOAUCTOrO cryiaBa B cucteme Fe —Fe;CBo3pacraer
C TIOBBIIICHUEM COJIEpKaHUS yriiepoaa B HeM?

3. Kakue u ckoibko (a3 U CTPYKTYPHBIX COCTaBISIONINX MPHUCYTCTBYIOT B JI09B-
TEKTOUIHOW U 3adBTEKTOUIHON CTATIAX?

4. Yewm oTiMyaeTcs CTajib OT YyryHa?

5. M0OHO 11 110 XUMUYECKUN COCTABY CTaJU ONPEIAEIUTh KOJIMYECTBOCTPYKTYPHBIX
COCTaBJISIOIINX B MUKPOCTPYKTYpE U HA000pOT?



6. Ilpu kakoil TemrepaType MPOXOASAT IBTEKTUUECKOE M IBTEKTOMIHOE MpeBpare-
HUS, KAKOM XMMUYECKHUM COCTaB 3BTEKTUKHU U ABTEKTOM 1a?

7. Kakast camasi TBepias U Kakasi camasi Mirkasi (pa3slnmpucyTcTByIoT B cucteme Fe —
FesC? Kakoit ux XuMHYECKUH COCTaB U KpUcTamorpaduueckas CTpykTypa?

8. Uto o0111ero v B UeM pasjinure MeKy 3BTEKOUIOM U IBTEKTHUKOMN ?

9. CkoJbKO BHJIOB CYIIECTBYET (peppuTa, IEeMEHTHUTa, JieneOypuTa, ayCTeHUTa, Mep-
nuta?

10. Kak oTnuuuth QeppuT B JOIBTEKTOUTHOMN CTAM OT IIEMEHTHUTA B 3a3BTEKTOU/I-
HOM cTanmn?

11. [louemy mepiuT ceporo 1BeTa, a GeppUT U EMEHTUT —OeNIoro 1BeTa MpU pac-
CMOTPEHUU UX B ONTHYECKOM MUKPOCKOTIE?

JlabopaTopHasi padora Ne3. MUKPOCTPYKTYpa M CBOICTBA MOKPBITHH, chopMu-
POBAHHBIX XMMHUKO-TEPMHYECKOH 00padOTKOI.

Teopemuueckue gonpocwvl 0151 HOO2OMOBKU K 1aOOpamopHou pabome:

1.Kakue TpeGoBaHMs MPEIBABISIIOTCS K TOKPBITHIM?

2.HazoBuTe mpenmMyIiecTBa U HeJOCTATKA XUMUKO-TEPMUIECKON 00pabOTKH cTanei?

3.Kakue cranuu Bkitodaet B cedst TexHoyornueckuii mpouece XTO?

4.Kakue BUIBI 1 OCOOEHHOCTH [IEMEHTAIIUU U a30THPOBAHUS?

5.MOXHO 11 IEeMEHTUPOBATh BEICOKOYTIEPOIUCTYIO CTalb?

6.3aBUCHUT T COJEp)KaHUE YIIIepoJia B MOBEPXHOCTHOM CJIO€ OT TEMIIEPaTyphl Iie-
MEHTAIUHA?

7.B kakux ciayyasx MPUMEHSIOT [IEMEHTAIUI0, a30TUpOBaHUE, OOpUpPOBAHUE, METall-
JIU3anuo?

8.Kakwue cBoiicTBa UMEIOT KapOuaHbIe U] Yy3HOHHBIC TTOKPHITHS?

9.Kakue maTepuasibl MOKHO MOABEpraTh MeTogoM XT1O?

10.MoXHO 1 YIIPOYHSTH TOTOBBIC M3eaus MeTo oM XTO?

11.Kakwue mpoueccsl XTO cambie mpou3BoAUTENbHbBIE?

12 TIpu xakux nporeccax XTO gocturaercst BpICOKasi KOPPO3HUOHHAS CTOMKOCTh TO-
BEPXHOCTH CTaJei?

13.1TouemMy KOMIUIEKCHOE HACBHIIIEHUE MAaTEpPUaIOB HECKOJIBKHUMH JIETUPYIOIIUMHU
AJIIEeMEHTaMU MPEANOUYTUTENIbHEE, YEM OAHUM?

Matepuansl 1a00paToOpHbIX padOT MPUBEACHBI B METOAMYECKOM YyKa3aHWUH,
pa3paboTaHHOM Ha Kadeape «MalHbl ¥ anmnapaTbl XUMHYECKUX MPOU3BOICTBY!

AnmakaeBa, @.M. JlabopaTopHblii MPAKTUKYM MO TEXHOJIOIMH KOHCTPYKIIU-
OHHBIX MaTepuanoB: yuebHoe nocodue / ®.M. Anmakaea, B.I'. [llapadyrauHona. -
Hwmxnekamck: HXTH, 2013. - 126 c.

Kpurepuu oueHku j1a00paTOpHBIX padoT

[Tpu moaroToBke k yabopaTtopHOil paboTe mo aucHuIuinHe «MarepuanoBese-
HUE I TETUIOOHEPTETUYECKUX YCTAHOBOK»CTYIEHT JIOJDKEH BBINOJHUTH CIIEIYIO-
1ue BUIbI paboT:

MunuMaabHbId | MakcuMAJIbHBIA

Brs1 pabor 0aJ 0aJ

CamocrosiTenpbHas MPopadOTKa TEOPETH-

. 2 3
YECKOro MaTepuasia K J1abopaTopHOUl pa-




oote

O3HaKOMJICHHE C YCTaHOBKOM, MPHUOOPOM,

METOJMKON BBIMOJIHEHUA JaOOPaTOPHOM 2 3
paboThI
BeimonHenne HeEOOXOAMMOTO  JKCIIEPH- 5 4
MEHTa
OOpaboTka pe3yJbTaTOB HCCIIEIOBAHUS, 3 5
NOCTPOEHHE TpadUKOB
AHam3 pe3ysbTaToB UCCIESIOBAHHS U BbI- 3 5
BOJI 110 paboTe

UTOTIO: 12 20

Taxkum oOpaszoM, Kaxmas jgabopaTopHas padoTa OIICHHBACTCS MUHUMYM B 12
oanoB, MakcumyM B 20 GastoB. Ilocie BIMOMHEHHS BCeX pabOT pacCUMUTHIBACTCS
WUTOTOBBIN Ol IO JAHHOMY OIICHOYHOMY CPEICTBY, KaK CpeaHee apupMeTHIecKoe
10 BCEM JIaDOPaTOPHBIM paboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HwxHekamMCKkuii XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heepaibHOTO TOCYIapCTBEHHO-
ro OI0)KETHOTO 00Pa30BaTEIBHOIO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

®axynpTeT UHPOPMAIIMOHHBIX TEXHOJIOTUN
Kadenpa 21eKTpOTEXHUKH U SHEProodecTIeyeHUs NPEANpUsTUI

Hanpasnenue noaroroBku 13.03.01«TemnmosnepreTrka U TEMIOTEXHUKA»
[Tpoduinb «dHeproodecneueHre NpenpusITHII

Bonpochl KOJLIOKBHYMA
N0 IUCIUIIMHE «MaTepuanoBeeHUE ISl TEITIOOHEPTETUUECKUX YCTAHOBOK»

KOJ]JIOKBI/IyM 1. OcHoBBI MaTEPHAJIOBECACHUA U TEOPUH CIIJIABOB

1. Mertanibl, 0COOEHHOCTH aTOMHO-KPUCTAJUTMYECKOTO CTPOEHUS.

2.130Tponusi, aHU30TPOIHUs, aJIOTponus (MoauMopdHbIe TpeBpalieHus) MeTa-
JIOB.

3.CTpoeHue peanabHBIX KPUCTAUIOB. TodeuHble, JUHEHHBbIE AedekThl. [lucio-
Kal[uU: KpaeBbI€, BUHTOBHIE.

4 Kpuctamuzanuss MeTauioB. Mi3MeHeHrne cBOOOIHON 3HEPIHH B 3aBHCUMOCTU
ot TemnepaTtypbl. Kpussie oxnaxaeHusi. Kpurnueckrue TOUKH.

5.MexaHnu3M U 3aKOHOMEPHOCTH KPUCTAJUIM3ALMU METAJUIOB. Y CIOBHUS IMOJTy4e-
HUSI MEJIKO3EPHUCTOU CTPYKTYPHI.

6./13ydyeHue CTpyKTyphl METaUIOB U CIUIaBOB. OmnpeneneHue XMMHUYECKOTOo CO-
ctaBa. ®U3nYECKUE METObI UCCIIEAOBAHMSL.

7.Duznueckas npupoaa nepopmaiiu MeTauioB. Paspyiienrne MeTauios.

8.MexaHn4eckue CBOMCTBa METAUIOB M cIUlaBoB. CHIOCOOBI ONpeneneHust ux
KOJIMYECTBEHHBIX XapaKTEPUCTHK.

9.TexHOJIOTUYECKHE U SKCIUTyaTallMOHHbIE CBOMCTBA METAJJIOB U CILJIABOB.

10.Bnusinue minactudeckod aedopManvii Ha CTPYKTYPY M CBOMCTBA METAJLIOB:
Haksen. Bo3Bpar, pekpucTtamin3anus.

11.OcHOBHBIC TOHATHS TEOpUU CIUIaBOB. OCOOCHHOCTH CTPOSHHUS, KpHUCTaJ-
JU3alMi ¥ CBOMCTB CILIABOB.

12.Knaccudukarus criaBoB TBEPIBIX pacTBOPOB. J(marpamma COCTOSIHUS CIlaBa
d.C.C)).

13.1.C.C. ¢ HEOrpaHM4YEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM CO-
CTOSIHUMU.

14.]1.C.C. ¢ OTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHUM.

15.4.C.C. ¢ orpaHu4eHHON PacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSI-
Huu. J[.C.C. ucnbIThiBaromux (pazoBbie MpeBpalleHusi B TBEPJOM COCTOSHUHU.

16.CBa3p Mexy cBoricTBamu criaBoB v Tunom J[.C.C.



KoanokBuym 2. MaTtepuaJibl 4epHO# M HBeTHOM MeTaiypruu. Hemerasinyeckue
MaTepHuaJbl

1./luarpaMma cocTostHUA >keye30 —yriaepon (uemMeHTUT). KoMnoHeHThl U ¢a3bl
KEJIE30yTIICPOAUCTHIX CTUIABOB.

2. ]lnarpaMma COCTOSTHUSL Kene30 —yriepos, (meMeHTHT). CTPyKTyphl Kele30-
YTIAEPOUCTHIX CIIABOB: CTAJU, UyTYHBI.

3.¥Yrnepoauctoie ctanu. Kiiaccudukanus 1 MapkupoBKa YIIIEpOJAUCTBIX CTajeH.

4 Yyrynsl. Knaccudukanuys u MapkupoBKa YyTyHOB.

5.Uyrynsl. [Ipoueccrpaduruzanuu. Bausaue rpagura Ha MeXaHUYECKHUE CBOUCT-
Ba YYT'YHOB.

6.Tepmuyeckas 06paboTKa. JTaribl U BUABI TEPMUUECKON 00paOOTKH.

7.Pacnian nepeoxnaxaennoro ayctreHuTa.Kpusbie pacrnaja.

8.0t1myck craneit. Buasl oTmycka.

9. XuMuko-TepMudeckas 00padoTKa cTamneil.

10.JIerupoBannbie cramu (JIC). IlpenmymectBa n Hemoctatkm JIC. Bmmsaue
JETUPYIOUUX 3JeMEHTOB (JID) Ha CTPYKTypy W CBOMCTBa CTajH.

11.Knaccudukanus JIC.

12.31eKTpoXuMUYeCcKast © XUMUYIECKast KOPPO3HSI.

13.Knaccudukarus KOppO3HOHHOCTOMKUX CTaJIeH U CILUTaBOB.

14 ’KapocToiikue u kaponpoyHbIe CTAU U CIIABHI.

15.11BetHbie MeTaiibl (LIB). AmtoMuHMil Maruuii, MeJib ¥ CIUIaBbl HA UX OCHOBE.

16.KoMITO3UITMOHHBIE MaTEPUAIBI.

17.I1nacTuyeckue Macchl.

18.Kepamuueckue MaTepuaibl U CTEKJIA.

19.Kayuyku u pe3unsl. Knesmuecs MmaTepuansl 1 TEPMETHKH.

Maxcumanshotii 6a11 3a Koaiokeuym cocmaensem 40, munumanvhulil 6ann-24.
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