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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHsI MO IMCHUILINHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTATaAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

Jls ocBoeHUs 00pa3oBaTEIbHOM MpOrpaMmbl OakataBpruaTa 00y4JaroUIUiics T0JKEH OBIAIETh
CIICAYIOIIUMU pe3yabTaTaMu OOYyUSHHS 110 JUCIUTLTHHE:

Ko 1 HaumenoBanue
KOMIIETEHIINU

Kon u HanmeHoBaHue HHIU-
Katopa
JTOCTHKEHUS KOMIIETEHIIUU

[TnarupyemMble pe3ynbTaThl 00y4eHUS
(meCKpHUITOPHI)

OIIK-7 CniocobeH npu-
MEHSITh COBPEMEHHbBIC
9KOJIOTUYHBIEC U Oe30mac-
HBIC METO/IbI PaIlHOHATIb-
HOT'O UCIIOJIb30BaHUS ChI-
PBEBBIX U DHEPTETUUECKUX
pPECYpCOB B MAIlIMHOCTPO-
CHUMU.

OIIK-7.2. Hcnonszyer
3HaHHUS TI0 TPUMEHEHUIO
COBPEMEHHBIX M TepCIIeK-
TUBHBIX MAaTEPHAJIOB TIpU
BBITIOJITHCHUH HHUOKP,
BEIOOpPE © MPOCKTUPOBA-
HUU TEXHUYECKUX CPENICTB
ABTOMATH3AIMK, a TaKKe
IpU  BHINOJHEHUH MOH-
TaXXHBIX padoT.

3HaTh: OOIIyI0 KJIaCCH(PUKAIMIO COBpE-
MEHHBIX ¥ MEPCHEKTUBHBIX MATEPUAIIOB,
obmactu ux npumenenus (3H-1).

YMeThb: OIEHUBATH NPUMEHUMOCTh H
1eJ1eCO00Pa3HOCTh UCIIOJIb30BAHUS  CO-
BPEMEHHBIX U TEPCIEKTUBHBIX MaTepHa-
JIOB U KOHKPETHBIX HazHaueHui (V-1).
Bnaners: HaBbIKaMU NPUMCHCHHS MaTe-
puaioB ¢ TpeOyeMbIM KOMILIEKCOM
CBOWCTB IJI pEIICHUS 3aJad B CBOEH
npodeccuonanbHoi aestensHocta (H-1).

OIIK-12 Cnocoben
0ohOpMIIATH, MPEACTABIATH
W JOKJIAABIBATh PE3yJIbTa-
ThI BBIIIOJIHEHHON pabOTHI.

OIIK-12.3. 3maer u wc-
MOJIb3YET METOABl H3Me-
PEHHS M CTAaHIAPTHBIX HC-
NIBITAaHUH BOKHEHIINX
CBOMCTB M LEIEBBIX Xa-
PaKTEpUCTUK  COBPEMEH-
HBIX MaTEpHajoB, a TaKKe
00pabOTKM  TMOJNYYEHHBIX
pe3yIbTATOB.

3HaTBh: OCHOBHBIE METOJIbl ONpEAEICHUS
CBOWCTB M JKCIUIYaTallMOHHBIX XapaKTe-
puctuk matepuaion (3H-2).

YMerb: mpoBOAHMTH 3KCIEPHMEHTHI, 00pa-
OaThIBaTh MX Pe3yabTaThl (V-2).

Buagerb: MeToaMu OLEHKH TOTPEITHOCTH
(H-2).




2. MecTO AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucruniamHa OTHOCHUTCS K 00si3aTebHOi yactu brnoka 1 «Jluciumimael (MOIyn)» 00-
pasoBarenbHOM porpammsl Oakanaspuara (b1.0.26) u usyuaercs Ha 1 kypce Bo 2 cemectpe.

B MeToaudeckoM miiaHe TUCIUILUIMHA ONMUPACTCS Ha JIEMEHThI KOMIICTCHIINH, COPMHUPO-
BaHHbIE MTPU U3YYEHUU TUCHUIUINH «Duzukay, « Xumusy, «Matematuka», « OCHOBBI IKOJIOTHNY,
«[IpuknaaHas MEXaHUKa.

HOHY‘ICHHLIG B Hpouecce I/IBY‘IGHI/ISI AUCHUITIIINHBI «MaTepI/IaJ]OBe,HeHI/Ie» 3HaHUA, YMGHI/DI
Y HaBBIKK MOTYT OBITh UCIOJb30BaHBI MPH MPOXOXKICHUHU MPETUITIOMHON MPAKTHKH, a TAKKe
IIPY BBIITOJIHEHUH BBIMTYCKHOW KBaTM(PUKAIMOHHON pabOTHI.

3. O0beM TUCUHHUILINHBI.

Bug yueOHOi pabOTEI Beero,

ya p 3E/akagem. gacoB

O01mas Tpy10eMKOCTb JHCHUIINHBI 4/144

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 78
3aHATHS JIEKIIHOHHOTO THIIA 18
3aHATHS CEMUHAPCKOIO TUIIA, B T.4. 54

CCMUHAPBLI, TPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 54
KkypcoBoe npoektupoBanue (KP wim KII) 18
KCP 6
JPyTUe BUJIbI KOHTAKTHOMN paboThI -
CamocrosiTeibHas pa6oTa 39
®opMa TeKylero KOHTPOJIA TeCTHPOBAaHHE
®opmMa NPOMEKYTOUHOI aTTeCTAllNU Jk3ameH (27)




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.
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1 Brenenue. Ctpoenue TBepabIX BemiecTB. Me- 2 8 OIIK-7
XaHW4ecKue cBorcTa. [ledhekTr KpucTamiu- OIIK-
YECKOUN PeIETKH. 12

2 JIByXKOMIIOHEHTHBIE TUAarpaMMbl COCTOSHUS. 4 14 6 OIIK-7
Huarpamma >xene3o-yraepos. XKenesoyrie-

POJIMCTBIC CIUIABBI: CTAIIN, YYTYHBIL.

3 TepMooOpaboTKa jKeIe30-YIIIePOTHBIX CILIa- 4 10 6 OIIK-7
BOB. XMMHKO-TEPMHUECKas, TepMOMEXaHNYE- OIIK-
ckas 00paboTka. 12

4 JlerupoBaHHbIE KOHCTPYKIIMOHHBIE H WH- | 2 2 6 OIIK-7
CTpYMEHTAJIbHbIE CTalH, CTad C OCOOBIMH
CBOMCTBaMH. IHCTpyMEHTalbHBIE MaTepua-

JIBL.

5 [TpoMexyTOUHOE KOMITBIOTEPHOE TECTUPOBA- 2
Hue Ne 1 o pazgenam qucuuIuinHel 1-4.

6 [{BeTHBIE CIIIaBBI: CIUIABBI HA OCHOBE MEJIH, 2 4 6 OIIK-7
ATIOMHUHUS, TUTAHA, HUKEIIsl, MarHus.

7 DIIEKTPOTEXHUUECKUE, KOMIIO3ULIMOHHBIE, 2 6 6 OIIK-7
MarHWTHBIE MaTepHuaibl. [TosmMepsl, TutacT-

MAaccChl, pe3UHbI. AITUTUBHBIC TEXHOIOTHH.
HaHnomarepuaisl.
8 Koppo3us MeTayos. 2 6 9 OIIK-
12
9 HToroBoe koMmnbroTepHOE TeCTUpOBaHHUE Ne 2 2
10 pa3JiesiaM JUCIHUILTUHEL 1-4, 6-7.
HUTOI'O: 18 54 39
4.2 ®opMupoBaHHEe WHIAMKATOPOB JOCTH)KEHUsI KOMIIETEHIWI pa3ieiaMu THCIH-
ILUIMHBI
Ne Kon nnankaropos no-
HaumenoBanwue pa3iena JUCIUILTAHBI
/Tl | CTHIKEHUS] KOMIIETCHIIUU
1. | OIIK-7.2 Beenenue. CTpoeHne TBEpIbIX BeHIECTB. MexaHUYECKHe

cBoiicTBa. JleeKThl KpUCTAIUTMUECKON PEIIETKH.
JIByXKOMIIOHEHTHBIE JAMarpaMMbl COCTOsiHUA. [[narpamma
kKene3o0-yriepos. JKene3oyriaepoanucTele CIUIaBbl: CTald, 4y-
TYHBI.
TepmooOpaboTka ’kene30-yriepoAHbIX CIUIABOB. XUMHKO-
TepMHUECKas, TepMOMeXaHnyecKasi o0padoTKa.




Ne Kon unaukaropos no-
H/ II CTHUXKCHUA KOMIICTCHIINU

HaumenoBanue pasnena QuCHUIUTMHBL

MaTCpHaJIbl.

TCXHOJIOT'HH. HaHOMaTepI/IaJ'IBI.

JlernpoBaHHbBIE KOHCTPYKLIMOHHBIE U HWHCTPYMEHTaJIbHBIC
CTallk, CTAIM C OCOOBIMH CBOWCTBaMH. VHCTpyMEHTallbHBIC

HBGTHBIG CIIJIaBBI: CIIJIaBBIl HA OCHOBC MCIH, aJIIOMUHMUA.
BHCKTPOTCXHI/I‘leCKI/IC, KOMIIO3MIIMOHHBIC, MAarHuTHbBIC Ma-
TCPHUAJIBI. HOJII/IMepBI, IJ1acCTMacChbl, PE3HHBI. A[[I[I/ITI/IBHBIG

2. | OIIK-12.3

Kopposus metannos.

Beenenue. CtpoeHue TBEpAbIX BEIIECTB, BIHMSHUE THUIIA
XUMHYECKHX CBsI3el Ha MeXaHWYeCKHE CBOICTBa TBEPIBIX
BemiecTB. [ledekThl KpUCTAITNYSCKON PEIIETKH.

TepmooOpaboTka *Keje30-yriIepoIHbIX CILIAaBOB. XUMHUKO-
TEpPMUYECKast, TEePMOMEXaHn4ecKas 00padoTKa.

4.3. 3aHATHA JEeKIMOHHOr0 THIIA.

Ne
pasznena auc-
LUIUIUHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIep KaHNe 3aHATUS

O0beM,
aKaj.
Yyacel

HunoBanunonHas
dbopma

1

Beenenne. CtpoeHne TBEpAbIX BELIECTB, BIMSHHUE TH-
Ia XUMHYECKHUX CBSI3€M Ha MEXaHMYECKHE CBOWCTBa
TBEPABIX BELIECTB IPOYHOCTb, IUIACTUYHOCTb, TBEP-
J0CTh, YHpyroctb. JleekTbl KpucTaNIMYecKou pe-
LIETKMU.

JIByXKOMIIOHEHTHBIE JHMarpaMMmbl COCTOssHUA. [lna-
rpamma sxeneso-yriaepod. dasoseie IpeBpalicHUus MU
KpUTHYECKHE TO4YKHU. JKene30-yriiepoiHble CIUIaBbI:
YIJIEPOAMCTHIE CTAIN (KOHCTPYKLMOHHBIE, HHCTPYMEH-
TaJbHbIE), YyTYHbI

[IpeBpamieHuss B cTansx IpU HArpEBAHUM U OXJIAXKIE-
HuM. TepMooOpaboTKa Keae30-yriIepoaHbIX CIUIaBOB.
3akanka, OTIYCK, OTXKUI, HOpMalM3alusi, CTapeHHUE.
XUMHKO-TepMHUYECKas, TEpMOMEXaHU4Yeckass o0paboT-
Ka.

JlerupoBaHHbIe cTanu (KOHCTPYKIIMOHHBIE, HHCTPY-
MEHTaJIbHBIE), CTAJIM C OCOOBIMH CcBoWcTBamH. WH-
CTPYMEHTAJIbHbIE MaTEpHAJIbI

[[BeTHbIE CrTaBbl. AJTIOMHHHI U CIUIaBbl HA €r0 OCHO-
B€ — MAapKHpOBKa, CBOWCTBA, NpUMEHEHHE. Menp,
OpOH3bI, JaTYHU — MapKUPOBKA, CBOWCTBA, MpUMEHe-
HHE.

SHCKTpOTeXHI/I‘IeCKI/Ie, KOMITO3HUIIMOHHBIC, MarHuTHBIC
MaTcpuraJbl. HOJ'II/IMCpBI, 1aCTMaccChbl, pC3UHLIL. AI[I[I/I-
THUBHBIC TCXHOJIOT'HUH. HaHOMaTepI/IaJ'IBI.




Ne

OUITIIMHBI

paznena auc-

HanmenoBanue TeMbI
Y KpaTKoe CoAep KaHue 3aHSATUS

O0OneM,
aKag.
Yackl

uaHoBannonnas
dbopma

8

Kopposust metainoB. Buabl Koppo3UOHHBIX paszpyliie-
Huil. [lokazarenn KOppo3MOHHON CTOMKOCTU. XHUMHYE-
CKasl U 3JIEKTPOXUMHUYECKasi Koppo3us. Brnusuue kop-
PO3HMOHHON CTOMKOCTH MeTajia Ha paboTocrocoo-
HOCTb U HaJIC)KHOCTh U3ACIIMI U KOHCTPYKIIUH U3 HETO.

4.4, 3aHsITHS CEMHUHAPCKOT'0 THIIA
4.4.1. JlaGoparopHbie padoThI

No
paszerna awc-
LUIUIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0neM,
akan. |[Ipumeuanue
YJackl

1

Ompenenenne TBEPAOCTH KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB
MEeT0I0M BpuHeNIsi U UHCTPYMEHTaIbHBIX MAaTEpUATIOB Me-
toaoMm PokBesuia.

[Ipu BeIONTHEHUH J1abopaTtopHOM paboThl (MeTton bpwu-
HEJLJIs) CTYICHTBI ONPEICIIAIOT TBEPIOCTD YETHIPEX 00pa3IoB
CIUTaBOB (CTasib, MEAHBIA CIUIaB, AJTIOMUHUEBBIA CIIJIaB,
TUTAHOBBIN CIUIAB), MPOBOJAT CTATHCTUYECKYIO 00paboOTKy
MOJIyYEHHBIX pPE3yJbTaTOB W CPABHUBAIOT TBEPIOCTh U
MIPOYHOCTH U3MEPEHHBIX 00Pa3IOB.

[Ipn omnpenenenun TBEpHOCTH IO Merony PokBesia
CTYJIEHTBl H3MEPSIOT TBEPIOCTh STAJIOHHBIX OOpa3IOB U
HECKOJIbKUX 00pa3loB PeXYyUIMX HWHCTPYMEHTOB, MPOBOIST
CTaTHUCTUYECKYI0 00pabOTKy MOJY4YEHHBIX pPE3yJbTaTOB
(ompenensifoT TOrPeUIHOCTh W3MEPEHH) W CPaBHUBAIOT
TBEPJOCTh M TMPOYHOCTH PATUYHBIX HMHCTPYMEHTATHHBIX
MaTepHayoB.

Omnpenenenne pasmMepoB 3epHa.

[Ipn BbIMOAHEHHM pPabOTHI  CTYIEHTHl  ONpPEAEISIOT
BEIIMYUHY 3€pPHA BU3YaJbHBIM METOJIOM, METOJAOM IOJACYETA
3¢peH, METOJOM IOACYETAa IMEpeceyYeHus TIpaHull, U
CPaBHMBAIOT PE3YJIbTATHI, TOJIyYEHHBIE Pa3HBIMH METOIaMHU.

2-X KOMIIOHEHTHbIE JuarpaMMmbl cocTosiHUA. 3akoH ['mbOca.
[TpaBuiio ¢a3. IIpaBuno oTpe3kos.

B cooTBercTBUN C MHOMBUIYAIbHBIM 33JaHUEM CTYJIECHTBI
OTMHUCHIBAIOT 2-X KOMIIOHCHTHYIO PaBHOBECHYIO IUarpaMm
COCTOSIHUSA (TUIl AMArpammbl, (a3l U CTPYKTYpHI, JIUHUU U
TOUYKH Ha JUarpaMMme), CTPOSIT KPUBYIO OXJIAXKICHHUSI, OIpeie-
JISIOT KOJIMYECTBO CTereHel cBOOOAbI B 3a/JaHHBIX TOYKaX, 110
IIPAaBUIIy OTPE3KOB PAaCCUUTHIBAIOT KOJINYECTBEHHOE COOTHO-
meHue ¢as.




No
paszena awc-
LUIUIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0OBeM,
aKaJ.
Yachl

IIpumeyanue

2

Juarpamma cocTosiHuA keie30 — yraepoa. Pasbl, CTpYKTYpBI,
JVHUHU, KPUTUYECKUE TOUKH.

B cooTBercTBUU C MHIMBUAYAIbHBIM 33JaHUEM CTYJIEHTBI
CTPOSIT KPUBYIO OXJIQXJEHHsI, OMMChIBal0 (ha30BbI COCTaB
CIUIaBa U €ro CBOMCTBA, 110 IPABUIY OTPE3KOB PACCUUTHIBAIOT
KOJINYECTBEHHOE COOTHOLIEHHE (a3 U CTPYKTYP.

W3yyeHne MUKpPOCTPYKTYpPBI M CBOMCTB MEIJICHHOOXJA-
KIEHHOM YIJIEPOJAMCTOM CTAIH U YYT'YHOB

B nanHoii paboTe CTyAEHTHI U3y4arOT KOJUIEKLUIO MHKpPO-
HUTM(OB YIJIEPOAUCTBIX CTaJel C Pa3InYHBIM COACpP)KaHUEM
yraepona. B cOOTBETCTBUMM ¢ MHIAMBUAYAIBHBIM 3aJaHUEM
ONMUCHIBAIOT MPEBPALEHUS B JaHHON CTajlu IPU MEIJIECHHOM
OXJIXK/ICHUH, a TaKkKe e€ MEXaHW4YeCKHe CBOICTBA U 00JIacTh
npuMeHeHusa. CTyIeHTbl TakKe H3Y4aroT KOJUIEKIMIO MHK-
pouutugoB 0eIbIX U CepbIX YYI'YHOB. VIcX0s U3 CTPYKTYpbI
CEepBIX YYTYHOB JENAIOT 3aKJII0UEHHE 00 UX CBONCTBAX.

VYrnepoaucteie ctayid. B cOOTBETCTBUU ¢ MHAMBUAYAIbHBIM
3aJJaHUEM CTYAECHTBI JUIsl JIByX MapoOK CTAJIE OTBEYAIOT HA
CJIEIYIOLLME BOIIPOCHI:

1. K xakoii rpynmne crajgeil OTHOCUTCS IaHHBIN CIUIAB: MO XHU-
MHUYECKOMY COCTaBY (COAEpKAHUIO YTIIepoJa), M0 pacKucie-
HUIO, TI0 Ka4eCTBY, MO CTPYKTYypeE, MO Ha3HaueHur. 2. Mexa-
HUYECKHE CBOWCTBA JaHHOM cTanu. 3. TexHoloruueckue
CBOMCTBa JaHHOU cTanu. 4. [I[puMeHeHne TaHHOW CTaH.

W3ydeHne BIUSHUSA CKOPOCTU OXJIaKIEHUS IPU 3aKaJIKe Ha
CBOMCTBA JAO0IBTEKTOMIHON YW 3a3BTEKTOMIAHON YIiepoIu-
CTOM CTaJu.

[Tpu BbIMOTHEHUH PAabOTHI CTYAEHTHI IPOBOJAT 3aKal-
Ky 00pa310B KOHCTPYKI[MOHHON U MHCTPYMEHTAJIbHOW YyTJe-
POIMCTOM CTaJll B YETHIPEX OXJIAAUTENAX — BO3AYyX, Boja (T
= 20°C), munepanbroe macio u 10%-usiii pacteop NaCl (T
= 20 °C). 3areM OHM CTPOAT IpauK 3aBUCUMOCTH TBEPAOCTH
cTany, omnpenesi€HHOM meTonoM PokBenia, OT OTHOCHUTENb-
HOW MHTEHCHBHOCTHM OXJQXKJICHHMS M OINUCHIBAIOT (pa3oBbIe
IPEBpALEHMs Ha BCEX CTaUSAX TEPMOOOPAOOTKH.




No
paszena awc-
LUIUIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0OBeM,
aKaJ.
Yachl

IIpumeyanue

3

W3ydyeHue BIMSHUS TeMIepaTypbl 1 BPeMeHH OTIIYCKa
Ha CTPYKTYPY U CBOKCTBA YIJIEPOAMCTON CTaJIH.

CryneHThl IPOBOAAT HU3KHUIM CpPEIHUN U BBICOKMM OTIIYCK
00pa3loB YyIrJIepOJUCTON CTalM, 3aKalIEHHBIX B BOJE, M3Me-
PAIOT UX TBEPIOCTH METOAOM PoKBenia, IpOBOAST CTATUCTHU-
YecKyr0 00paboTKy pe3ylbTaToB, CTPOST rpaduk 3aBUCHUMO-
CTH TBEPAOCTU OT TEMIIEPATYphl OTIIyCKa M OMUCHIBAIOT (a-
30BbI€ MPEBPALEHUS, MPOUCXOAIINE B Mpolecce TepMOOD-
pabOTKHU JaHHOU CTaJIH.

CryzaeHTsl NpOBOAAT OTIYCK 3aKaJ€HHOW B BOJE YIJIEPOIH-
cToil cramu (cpeaHuil u Bbicokuid) B Teuenuu 5; 10; 20; 30
MunyT. U3mepstor TBEpAOCT 00pa3ioB no merony Poksen-
Ja, CTPOST rpaduK 3aBUCUMOCTH TBEPAOCTH OT BPEMEHHU OT-
MycKa 1 OMKMCHIBAIOT (ha30BbIe MpeBpalleHus B 00pa3iax

JlerupoBannsie ctanu. Ctanu ¢ 0COOBIMU CBONCTBAMHU

B cooTBeTcTBUM C WHIAMBUAYAIBHBIM 3a/laHUEM CTYJIEHTHI
JUISL IBYX MapoK CTajei OTBEYarOT Ha CJIEAYIOIINE BOIPOCHI:
1. Pacumdpoare cocraB cmiaBa. 2. Onucatbe CTPYKTypy
craBa. 3. Kakoit TepmooOpaboTke moaBepraercs cruiaB (ec-
JIM TIOJBEpraeTcs) U ¢ Kakoil menpto. CTpyKTypa cruiaBa Io-
cine tepmoodOpaboTku. 4. Kakumu cBoiicTBamMu (MeXaHHUYE-
CKUMHU, AHTHUKOPPO3MOHHBIMU, TEXHOJIOTUYECKUMH U T.I.)
obnamaet 3ToT cruias. 5. [Ipumenenue criasa.

KowmmnbrorepHoe tectupoBanue Ne 1 o pazuenam 1-4.

CmutaBbl Ha ocHOBe Meu. CIUTaBbl HA OCHOBE AJIFOMUHUSA.

B cooTBeTcTBHM C WHIAMBUAYAIbHBIM 3a/laHUEM CTYJIEHTBI
JUTSI IBYX CIUTABOB HA OCHOBE MEJM U JIBYX CILJIABOB HA OCHO-
B€ QIIOMHUHHUS OTBEYAIOT HA CJIEIYIOIINE BOMPOCHI:

1. PacmiudpoBars coctraB crutaBa. 2. Ommcarb CTPYKTYpy
crutaBa. 3. Kakoii TepmoobpaboTke moBepraercs cruias (ec-
JIU TIOAIBEpraeTcs) U ¢ Kakou nenpro. CTpykTypa CIijiaBa Io-
cine tepmoobpabotku. 4. Kakumu cBoiicTBamu (MexaHHUye-
CKHMH, QHTHKOPPO3HOHHBIMU, TEXHOJOTUYCCKUMH H T.I.)
obnanaet 3ToT cmas. 5. [Ipumenenue crnasa.

[TonmnmepHbie " KOMITO3UIINOHHBIE MaTepHabl.
CTyneHThl U3y4aroT 0COOEHHOCTH NMPUMEHEHHs BCIyUHBalO-
MUXCS  (MHTYMECIIEHTHBIX) OTHE3ALIUTHBIX MOJMMEPHBIX
KOMIO3UTOB. B mporecce BbIMogHEHUs pabOThl MaTepuan
HAHOCATCA TOHKUM CJIOE€M Ha MOBEPXHOCTb IMOIJIOKKH. M3-
MepsieTcs  TOJIIHMHA 3alIUTHOTO  MOKPBITHS, KO3 HULIUEHT
BCIYYMBAHHUSA, TPYIIa OTHE3AUIUTHON 3((HEKTUBHOCTH CO-
rnacao HITb 236-97.
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DNEKTPOTEXHUUECKUE MaTEpUaIbl.
[Ipy BBINOJIHEHNN WHIVBUAYAJIBHBIX 3aJaHUN CTYIEHTHI Ha
[TK BBIIONHSIOT BUPTYAIbHBIC JIAOOPATOPHBIC PAOOTHI:
1.OmnpeneneHue yaeapbHbIX MIEKTPUIECKUX
CONPOTUBIICHUIN TBEPABIX AUIICKTPUKOB.
HccnenoBanue JU3IIEKTPUIECKON IPOYHOCTH TBEP-
JbIX TUDJIEKTPUKOB.
HccnenoBanue 31€KTPOIPOBOAHOCTH IPOBOIHUKO-
BBIX MaTEpUAJIOB.
HccnenoBanue 31€KTPOIPOBOAHOCTH MOIYIIPOBOAHU-
KOBBIX MaTEpHUAJIOB.

2.

3.

4.

[Toxazarenu KOppo3HMOHHOM cToiiKoCcTH. CTYAEHTHI Olpese-
JSIOT CKOPOCTh KOPpO3uu (BECOBOM HIIM OOBEMHBIN MOKa3a-
T€Jb) IO MAaCCOBBIM NOTEPSAM METalljla B Pe3yJIbTaTe B3aUMO-
JICUCTBUS C KOPPO3UOHHOM Cpeaoil.

KommnprorepHoe TectupoBanue Ne 2 o pazaenam 1-4, 6-7.

4.5. CamocTosiTeibHasA padoTa 00y4yarommxcst

No

OUITJIMHBI

paszena Juc-

[TepeueHs BOMPOCOB ISt
CaMOCTOSATEIILHOTO U3yUYEHUS

O0bewM,
aKaJl. 4achl

®dopma KOH-
Tpons

2

ABTOoMaTHBIe cTaiM. JINTEHHEBIEC CTaJIN.

YcrHblit onpoc

3

LlemenTarusi.
Mnanuposa-

XUMHKO-TepMUYecKass 00paboTKa.
AzotupoBanue. HurtponemenTamus.
Hue. {uddy3nonnas merammsanus.
Tepmomexanudeckas oopadorka (HTMO, BTMO).

VYeTHbII onpoc

N3nococroiikue cranu. TBepabie crutaBel. AOpa-
3UBHBIE MaTePUAIIbI.

VYeTHBII onpoc

]_IBGTHI)IC CIIJIaBBI: CIIJIaBBI HA OCHOBC MC/IH, aJIO-
MHWHUA, TUTaHa, HUKCJIA, MarHus.

Hanomarepuainst

Buasr kopposun. Armocdepnast kopposus. [1ox-
3eMHas Koppo3usa. MeXKpHCcTalInTHAs KOPPO3Hsl.
Metoas! 3aIIATH OT KOPPO3UHU.

YcTHBII onpoc

5. IlepeyeHb y4eOHO-METOIMYECKOr0 o0ecnedeHHUs! ISl CAMOCTOATEIbHOH PadoThl
00y4aroIMXCH M0 JUCHHUILIIMHE.

Meroauueckue yka3aHus sl 00yJaroIuXcsl 10 OPraHu3aI[ii CAMOCTOSITEIbHON PabOThI
1O JTUCIMILIMHE, BKIOYas MEPEUCHb TEM CaMOCTOSTEIbHON paboThl, (OPMBI TEKYIIETO KOH-
TPOJIS 1O AUCLUILIIMHE ¥ TpeOOBaHMS K MX BBIIOJHEHUIO pa3MEUIeHbl B JIEKTPOHHON nH(pOopMa-
MoHHo-o0paszoBatensHol cpeae CITOI TU(TY) Ha caiite: http://media.technolog.edu.ru

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHUsI IPOMEKYTOYHON aTTeCTAUH
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http://media.technolog.edu.ru/

[TpomerxyTouHas aTTecTanys No AUCLHUILUIMHE TPOBOAUTCS B (hopMe caum SK3aMeHa

K sK3aMeHy OMyCKaroTCsl CTYACHTHI, BBIIOJHHUBIINE BCE (POPMBI TEKYLIETO KOHTPOJIS.
DK3aMeH MpeayCMaTpPUBAIOT BBIOOPOYHYIO MPOBEPKY OCBOCHMS MPEAYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMH U KOMIUIEKTYIOTCS ATPEMs BOIIPOCAMU U3 PA3IMYHbIX PA3/1€JI0B AUCLHUILINHBI.

Bpems noarotoBku cTyeHTa K YCTHOMY OTBETY - 10 30 MUH.

ITpumep BapraHTa BOIPOCOB Ha SK3aMEHE!

3amanue Ne 1
1. IlpeBparienus B yriiepoAUCThIX CTANIAX PU OXJIaxKaeHuu. [lepiutHoe npeBpailieHue.
Omnpenenenue nepiauTa, COpouTa, TPOOCTUTA
2. X¥MHUKO-TepMUYeCKasi 00paboTka. A30THUpPOBAHHE.
3. Komno3urimonnsie Matepuaisl. Kiaccudukamus. Metoasl n3rotoBieHus uzaenuii u3 KM.

@OH/[1 OLIEHOYHBIX CPEJICTB 10 JUCLUILIMHE IpeacTasiieH B [Ipunosxenun Ne 1

Pe3y.]IBTaTbI OCBOCHUA NUCHUIINIMHBI CUUTAIOTCA NOCTUTHYTBIMH, €CJIU IJIA BCCX 3JICMCH-
TOB KOMHCTCHI_[I/Iﬁ HAOCTHUTHYT HOpOFOBHﬁ YPOBCHBb OCBOCHUS KOMIICTCHIIMHA HA NAHHOM 3Talle —
OLCHKA «YJOBJICTBOPUTCIILHO).

7. Hepeqeﬂb y‘leﬁHle n3)131{m‘i, H606XOIII/IMI)IX AJisi OCBOCHHUA TUCHUIIJIMHBI.

a) mevyaTHble U3IaHMS .

1. Marepuanoseacaue: yueOnoe mocooue / M.M.CriueB, C.B.Mskun, T.B.JIykaiosa,
K.A.OryprioB // MunuctepctBo o0pa3zoBanusi W Hayku Poccwuiickoit ¢eneparmu, CaHKT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJIOTMYECKMM MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa Teopetnueckux ocHoB MaTepuanoBenenus. — Cankr-IlerepOypr: CIIGI TU(TY), 2017.
— 66 c.

2. JlykamoBa, T.B. Vriepomucteie cramu: ydebnoe mocobue / T.B.JIykamosa,
C.B.Msikun, K.A.OryproB // MunucrepctBo obpa3zoBanus U Hayku Poccuiickoi dheneparuu,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKHH YHUBEp-
cuter), Kadenpa teopernueckux ocHoB MmarepuanoBeaeHus. — Cankt-IlerepOypr:
CII6I'TU(TY), 2018. — 23 c.

3. JlerupoBanHble cranu: yuyeOHoe nocodue / T.B. Jlykamosa, C.1. I'puneBa, B.H. Ko-
po6ko, C.B. Mskun // MunucrepctBo obpa3oBanus u Hayku Poccuiickoit denepanuu, CaHkT-
[TeTtepOyprckuil rocy1apCTBEHHBIH TEXHOJOTUYECKHM MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kagenpa teopernyecknx ocHoB MatepuanoBeneHus. — Cankr-IlerepOypr: CIIOI' TU(TY), 2013.
-38c.

4. AnroMuUHUHM, MarHuil M JIeTKUE CIIJIaBbl HA UX OCHOBE: yueOHoe mocobue / C.B.MskuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. Csrues // MunucrepctBo odpa3oBanusi 1 Hayku Poccuii-
ckoil enepanun, Cankr-IlerepOyprckuii rocy1apcTBeHHBINH TEXHOJOTMUECKUI MHCTUTYT (TeX-
Hu4eckuil yHuBepcuteT), Kadenpa Tteopernueckux OCHOB MarepuanoBeneHus. — CaHKT-
[TerepOypr: CIIOI' TU(TY), 2019. - 32 c.

5. JlykamoBa, T.B. Meap u crutaBel Ha ee ocHOBHI: yueOHoe mocobue / T.B. Jlykamiosa,
C.B. Msxkun, K.A. Orypros // MunuctepcTBo o0pazoBanus U Hayku Poccuiickoit dhenepanumu,
Cankr-IlerepOyprckuil rocyapCTBEHHBIM TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKHUI yHHUBEp-
curer), Kadenpa Tteopermueckux ocHoB MmarepuanoBeaeHus. — Cankr-IlerepOypr:
CIIOI' TU(TY), 2020. — 34 c.

6._Ap3zamacoB, B.b. MarepuanoBenenue: y4eOHUK IS CTYJ. YUPEXKAEHUH BbICHI. MPOQd.
O6pazoBanus / B.b. Apzamaco, A.A. YepenaxuH, - MockBa: U3narenbckuii neHTp «Akajne-
musi», 2013. — 173 ¢. - ISBN 978-5-7695-8835-8.
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7. l'otTmraiin, I'. @u3uko-xuMuyeckre OCHOBBI MarepuanoBeaenus: / I'. TorTraiiy; nep.
¢ anri. K. H. 3onorosoit, [I. O. Yapkuna, nox pea. B. I1. 3nomanoBa. — MockBa: BUHOM. Jla-
ooparopus 3aanmii, 2009. — 400 c. - ISBN 978-5-94774-769-0.

8. Emucees, A. A. ®yHKIIMOHAIBHBIC HAHOMATEPHANIBL: Y4eOHOE TTOCOOre ISl BY30B 10
cuen. 020101 (011000) — «Xumus» / A. A. Enucees, A. B. Jlykammn; nox pexn. 0. 1. Tperbs-
koBa. — Mocksa: ®uszmatiaut, 2010. - 452 ¢. - ISBN 978-5-9221-1120-1.

9. Kammmucrep, Y. . MarepuanoBefieHre: OT TEXHOJIOTUU K IPUMEHEHHIO (METaJUIbI, Ke-
pamuka, mosmmepsl) / Y. JI. Kammucrep, J. Jx. PerBuy; nep. ¢ anri. nmox pea. A. S. Mankuna.
— Cankr-IlerepOypr: M3a-Bo HOT, 2011. — 895 c. - ISBN 978-5-91703-022-7.

10. JlaxtuH, FO.M. MarepuanoBenenue: y4eOHuK st By3oB. / KO.M. Jlaxtun, B.II.
JleontreBa. — Mocksa: Anssarc, 2009. — 528 c. - ISBN 978-5-903034-54-3.

11. MarepuasioBeicHHE€ U TEXHOJIOTUM COBPEMEHHBIX M MEPCHEKTUBHBIX MAaTepHAalIOB:
naboparopuerii npaktukym / M.M. CerueB, B.H. Kopo6xo, B.B. baxmetseB, C.B. Msikun [u
np.]; MunuctepctBo obOpazoBanus W Hayku Poccuiickori ®eneparnuu, Cankr-IlerepOyprekmii
TOCY/IapCTBEHHBIA TEXHOJIIOTHYECKUI MHCTUTYT (TeXHUYECKU yHuBepcurer), Kadenpa teope-
TUYECKHX OCHOB MaTepuanoBeneHus. — Cankr-IlerepOypr: [0. u.], 2013. — 161 c.

12. TlonmumepHbIE KOMIO3UIIMOHHBIC MaTepUANBI: CTPYKTYpa, CBOWMCTBA, TEXHOJOTHS:
yuebHoe mocobue 1j1s By30B 1o crel. "TexHonorus nepepaboTKH IUIACTUYECKUX Macc U dJa-
ctomepoB"/ M. JI. Kep6ep [u ap.]. — Cankr-IletepOypr: IIpodeccus, 2009. — 557 c. - ISBN 978-
5-93913-130-8.

13. Comnnes, FO.I1. Marepuanosenenue: yueOnuk mis By3oB. / FO.I1. Comnanes, E.N.
[Tpsixun. — Cankrt-IlerepOypr: Xumuzaar, 2007 — 784 c. - ISBN 5-93808-131-9.

14. Xumudeckas auarHoctuka matepuanos / B. I'. Kopcakos [u ap.]. TlerepOypr. roc.
yH-T niyTeil coobmenus. — Cankr-IlerepOypr: IlerepOypr. roc. yH-T nmytei coobmenus, 2010. —
224 c. - ISBN 978-5-7641-0254-2.

0) 2JIEeKTPOHHbIE U3AHMS .

1. Marepuanopenenue: yueoHoe nocooue / M.M.Croiue, C.B.Mskun, T.B.Jlykamosa,
K.A.OrypuioB // MunuctepctBo oOpa3oBaHusi W Hayku Poccuiickoit ¢enepanun, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTUYECKUN HMHCTUTYT (TEXHUUYECKUI YHUBEPCUTET),
Kadenpa Teopetnueckux ocHoB MaTepuanosenenus. — Cankr-IlerepOypr: CII6I TU(TY), 2017.
— 66 c. // CII6I'TU. Dnextponnas 6ubauoreka. - URL: https://technolog.bibliotech.ru (nata o6-
pamenusi: 15.12.2021). - Pexxum qocTyma: st 3aperucTpup. MoJib30BaTelei.

2. JlykamoBa, T.B. Vrmepomucteie cramu: ydebHoe mocobue / T.B.JIykamiosa,
C.B.Msikun, K.A.OrypioB // MunucrepctBo oOpa3zoBanusi u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTMYECKUH MHCTUTYT (TEXHUYECKHH YHUBEp-
cuter), Kadenpa teopermueckux ocHOB MarepuanoBenenus. — Canxr-IletepOypr:
CIIoITU(TY), 2018. — 23 c¢. // CIIGI'TU. DOnexkrponHas Oubnuoreka. - URL:
https://technolog.bibliotech.ru (mara oopamenus: 15.12.2021). - Pesxum goctyma: Juist 3aperu-
CTpUP. NOJIb30BATENEH.

3. JlerupoBanHble cranu: yuyeOHoe nocodue / T.B. Jlykamosa, C.W. I'punesa, B.H. Ko-
po6ko, C.B. Mskun // MunucrepctBo ob6pa3oBanus u Hayku Poccuiickoit denepanuu, CaHkT-
[TeTtepOyprckuil rocy1apCcTBEHHBIH TEXHOJOTUYECKHM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa Teopetnueckux ocHoB MaTepuanoBeneHus. — Cankr-Ilerepoypr: CII6I TU(TY), 2013.
— 38 c. // CII6I'TU. Dnextponnas 6ubnuotexa. - URL: https://technolog.bibliotech.ru (nara 06-
pamenus: 15.12.2021). - Pexxum goctymna: 1jist 3aperucTpup. MoJIb30BaTeleit.

4. ATIOMUHUHN, MarHui U JIETKUE CIIJIaBbl HA UX OCHOBe: yueOHoe nmocooue / C.B.MskuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. CrrueB // MunucrepcTBo o6pa3zoBaHus U Hayku Poccuii-
ckoit ¢enepanuu, Cankr-IleTepOyprekuil rocy1apcTBEHHbIH TEXHOJIOTMUECKUH MHCTUTYT (TeX-
HU4eckui yHuBepcuteT), Kadenpa rteopernueckux ocHOB MatepuasioBeneHus. — CaHKT-
[Merepoypr: CIIOI' TU(TY), 2019. — 32 c. // CII6GI'TU. Daexktponnas Oubnmoreka. - URL:
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https://technolog.bibliotech.ru (mara oOpamenus: 25.12.2021). - Pexxum noctyna: ajsi 3aperu-
CTpHP. IOJI30BATENECH.

5. Jlykamosa, T.B. Meap u cIuiaBel Ha €€ OCHOBBL: yueOHoe mocoOue / T.B. Jlykamioga,
C.B. Msxkun, K.A. OrypiioB / MunuctepcTBo o0pa3zoBanus u Hayku Poccuiickori denepanuu,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTUYECKUNA MHCTHTYT (TEXHUYECKHH YHUBEP-
cutetr), Kadenpa teopernueckux ocHoB MmarepuanoBeaenus. — Cankt-IlerepOypr:
CIIOITU(TY), 2020. — 34 c¢. // CI6I'THU. DOnekrponHas Oubmmoreka. - URL:
https://technolog.bibliotech.ru (mara obpamenus: 26.12.2021). - Peskum gocrtyma: st 3aperu-
CTPUP. MTOJIB30BATEIEH.

6. 3akaska yriepoJucTbIX cTajeil: Meroauueckue yka3zaHus K jJabopatopHoit padore: /
B. H. Kopo6ko [u ap.]; MunuctepctBo oOpa3oBanus u Hayku Poccutickoit @enepanum, CaHKT-
[TerepOyprckuii rocyIapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKHUU YHUBEPCHUTET),
Kadenpa teopernuecknx ocHoB marepuanoBenenus. — Cankt-IlerepOypr: [6. u.], 2010. — 22 c.
/I CII6I'TU. Dnekrponnas oubamoreka. - URL: https://technolog.bibliotech.ru (mara o6parme-
Hus: 18.12.2021). - Pexxum gocTyna: it 3aperucTpup. MoJIb30BaTeNeH.

7. Kopo6ko, B.H. OcHOBBI TEXHOIOTHH KOHCTPYKITMOHHBIX MaTEPHAIOB: Y 4eOHOE MOCO-
oue / B. H. Kopobko, M. M. Crsrues, A. b. PomanoB; MunncrepcTBo o0pazoBanus U Hayku Poc-
cuiickoit ®denepanuu, Cankr-IleTepOyprckuili rocyaapcTBEHHBIM TEXHOJOTHYECKHM HWHCTUTYT
(rexnnueckuil yHusepcuteT), Kadenpa teopernueckux ocHOB marepuanoBefeHus. — CaHKT-
[TerepOypr: [6. wu.], 2012. - 97 c. // CIIGI'TU. Dnexrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.12.2021). - Pexkxum jgoctyma: ajisi 3apery-
CTpHUp. MOIB30BATENEH.

8. Kopo6xko, B. H. MimrocTpaTuBHBIN MaTepra JUIs JISKIHH 110 Kypey "MarepuanoBejie-
uue": yueoHoe mocobue / B.H. Kopodko, M.M. Cerues, I'.E. I'opssauna ; MunuctepcTBo obpa-
3oBaHus 1 Hayku Poccuiickoit denepanuu, Cankr-IlerepOyprckuii rocyaapcTBEHHBIN TEXHOJO-
THYECKH MHCTUTYT (TeXHU4YecKuil yHuBepcutet), Kadenpa teopeTnueckux OCHOB MaTepuaio-
Bepenus. - Cankr-IlerepOypr: [0. u.], 2011. — 61c. / CII6GI' TU. DnexrponHas 6ubnmuoreka. -
URL: https://technolog.bibliotech.ru (mata obpamenus: 20.12.2021). - Pexxum goctymna: yis 3a-
PErUCTPUP. NIOJIB30BATEIICH.

9. MarepuanoBe/ieHHE ¥ TEXHOJOTHH COBPEMEHHBIX M MEPCIEKTUBHBIX MaTEpPHUAaOB: Ja-
6opatopubiii mpaktTukym / M.M.Csiues, B.H. KopoOko, B.B. baxmertses [u ap.]|; MunuctepcTBo
oOpa3zoBanus u Hayku Poccuiickoit ®@eneparuu, Cankr-IlerepOyprckuii rocy1apcTBeHHBIN TeX-
HOJIOTHUYECKUI MHCTUTYT (TeXHUYeckuii yauBepcuteT), Kadenpa TeopeTndecknx 0CHOB MaTepu-
anoBenenus. — Cankr-IlerepOypr: [6. u.], 2013. — 161 c. // CIIGI TU. DnexTponHas 6ubiaroTeKa.
- URL: https://technolog.bibliotech.ru (mara oGpamenus: 15.12.2021). - Pexxum noctyma: st
3aperucTpup. NoJIb30BaTENEH.

8. IlepedeHb 3/1eKTPOHHBIX 00Pa30BaTEJBHBIX PECYPCOB, HEOOXOAMMBIX JIs1 OCBOe-
HMSA JUCHUILINHBI.

WHuTepHeT-pecypchl: NMPOBOAUTH IMOMCK B  pa3MYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CaiiTOB, peKOMEHOBAaHHBIX MTPETO1aBaTeNIeM Ha JIEKIIMOHHBIX 3aHATHSIX.

C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYTI K:

www.elibrary.ru - eLIBRARY - nHaydHnast anekTpoHHast OMOIMOTeKa IEPHOANIECKUX H3-
JTAHWH;

http://e.lanbook.com - DnekTpoHHO-OMOIMOTEUHAsI CUCTEMa M3/1aTelIbCcTBa «JIaHby, KOJI-
JeKIuu «XuMUs» (KHUTH U3AaTenbeTB «Jlanby», «bunom», «HOT»), «Hanotexnonorun» (KHUTH
uznarenbcTBa «bunom. Jlaboparopus 3HaHUIT);

www.consultant.ru - Koucynsrantlnroc - 6a3a 3aK0OHOAATENBHBIX JOKYMEHTOB 10 P® u
Cankr-IlerepOypry;

WWW.SCopus.com - baza nmaHHbIX pedepaToB M IHUTHPOBAHUS SCOpPUS H3IATEIHCTBA
Elsevier;
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https://lti-gti.bibliotech.ru/Catalog/Index?BasicSearchString=%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5&IsExists=True&page=2
http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
file:///C:/Users/Users/User/Downloads/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
file:///C:/Users/Users/User/Downloads/www.scopus.com

http://webofknowledge.com - VuuBepcanpHas pedeparuBHas 0a3a JaHHBIX HayYHBIX
nyonukamnuit Web of Science kommannu Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
NznarensctBo IOP (BenukoOpuTtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XypHaioB u3narenbcrBa Oxford University
Press;

http://www.sciencemaq.org/ - [ToHOTeKCTOBBII TocTyn K xypHaiy Science (The Ameri-
can Association for the Advancement of Science (AAAS));

http://www.nature.com - Toctyn k >xypuaiy Nature (Nature Publishing Group);

http://pubs.acs.org - Jloctyn k koiutekuuu kypHajioB Core + m3maTeabCTBa American
Chemical Society;

http://journals.cambridge.org - ITIOJHOTEKCTOBBI AOCTYH K KOJUIEKIIMH >KypPHAJIOB
Cambridge University Press.

9. MeToauuyecKue YKa3aHus NJjs oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHDBI.

Bce Bunpl 3ansaTHii no aucuuinie «MaTepuanoBeieHUue» MPOBOSTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTII CIIGI'THU 040-02. KC YKB. Bunsl yueonsix 3ansatuil. Jleknus. O6mue TpeboBa-
HUS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHblie 3aHATHSA.
OO61mue TpeboBaHMsI K OPraHU3alny U MPOBEACHHUIO.

CTII CIIGI'TH 048-2009. KC YK/IB. Bunsl yueOnbix 3anaruif. CamocTosiTeNnbHas Iia-
Hupyemas pabota ctyaeHToB. O6mmue TpeOoBaHUs K OpraHU3aluy U IPOBEICHHUIO.

[InanupoBanue BpeMeHHU, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW MUCIUIUIMHBI, JTy4llle
BCETO0 OCYIIECTBIISATh HA BECh CEMECTp, MpeIycMaTpHuBas MPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBUSIMHU TIPABHJILHOW OpPraHW3aldy y4eOHOTro Imporecca JUisi CTYJACHTOB
SABIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATUS CTYIEHT MTOKEH MPUXOIUTH, UMEsl 3HAHUS 110 YK€ U3YYEHHOMY MaTepHaly.

10. ITepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueGHOM mporiecce 1Mo JaHHOW AMCHMIUIMHE MPETyCMOTPEHO MCIOJIb30BaHUE MH(MOP-
MAaIMOHHBIX TEXHOJIOTHMH:

YTEHUE JIEKIUI C UCIIOJIB30BAHUEM CIalA-NIPEe3eHTalUM;

B3auMoieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe oOecriedeHue.
Jl1is mpoBeieHUs 3aHSATHIT UMEIOTCS MIePCOHATbHBIE KOMIBIOTEPHI ¢ MPOTPAMMHBIM 0bec-
IICYCHHUEM.
- Windows,
- OpenOffice.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
1. http://prometeus.nse.ru — 6a3za T'TIHTE CO PAH.
2. http://borovic.ru - 6a3a narearoB Poccun.
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http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
file:///C:/Users/Users/User/Downloads/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/
http://prometeus.nse.ru/
http://borovic.ru/

3. http://1.fips.ru/wps/portal/Register - denepanbHblii HHCTUTYT MPOMBIIIICHHOH CO0-
CTBEHHOCTH

4. http://google/com/patent- 6a3a marentor CIIA.

5. http://freepatentsonline.com- 6a3a matenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a mareatos CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast morckoBasi CHCTEMa HAy4YHbBIX MyOIUKAIUK.

11. http://springer.com — aHII0S3bIYHAS IIOUCKOBAs CHCTEMA HAYYHBIX TYOIHKAIHIA.

12. http://dissforall.com — 6a3a nquccepranuii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpOB XUMHYECKUX COECTUHEHHUIA.

16. http://markmet.ru — mapo4yHuK crayiei.

11. MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue OCBOeHH s TUCHMILINHBI B X0/1€ peajiu-
3aluu 00pa3o0BaTeJbHOM MPOrPpaMMBbl.

Jlia npoBefeHUs 3aHATUN B MHTEPAKTUBHON (hopMe, UYTEHMs JIEKIMI B BHJIE NPE3EHTAa-
L1, JEMOHCTpALMU BUIEO0 MAaTEPUAJIOB UCIIOIb3YETCs MyIbTUMEANNHAS TEXHUKA.

JUig nipoBeAeHMsI IPAKTUUECKUX 3aHATHH MCIOJIB3YIOT KOMIIBIOTEPHBIM Kjacc ¢ Mepco-
HaJIbHBIMU KOMITBIOTEPAMHU.

Jlia mpoBefeHUsI MacTep KJIAcCOB U JIEMOHCTpPALMU MPAKTUYECKOW HCCIIEA0BaTEIbCKOM
paboThI HCHOJIB3YETCS ClenyoIee 000PyAOBaHHE:

1. Kommneke anexrpuueckux uzMepenuit Hanoctpyktyp (RLC merp E7-20, BosbT™METp
YHUBEpCAIbHBIM 31eKTpoMeTpuueckuii B79-42, xommueke uzmepurenbHbli K505, ncrounuk
KaTMOpOBaHHBIX HaIpsDKeHH, dekTpoMeTp Keithley, renepaTtop cUrHanoB HHU3KOYAaCTOTHBIN
I'3-123, merommetp T1C-1, HCTOUYHHUK MUTAHUS MOCTOSHHOTO ToKa b5-44);

2. KomIuiekc ceKTpajibHbIX U3MEpEeHUN (ATOMHO-a0copOLMOHHBIN ciekTpomeTp MI'A-
915, cxkanupyromuit 1ekTpoHHbIH MuKkpockon Tescan Vega 3 SBH, nudpakromerp peHTreHOB-
ckuii Rigaku Smartlab, cniekrpodoromerper CP-46, CD-56, cnekrpokonopumerp TKA-BJ, sp-
komep OPITY-YXJI4, nazepHsiii mukpoananuzatop LMA -10, UK-mukpockon co crekrpodoTto-
metpoMm Nicolet FT-IR, cnekrpodayopumerp AvaSpec-3648, ucciaenoBaTenbCKUi paHoOMETp
IL1700, mukpockorn JtomMuHeceHTHbIH JIIOMAM);

3. Kommnekce ontudeckux usmepenuit (15 meramnorpadpuuecknx Mukpockonos MUM-4,
MUM-6, MUM-8, yHuBepcaibHblil u3MepuTenbHbli Mukpockon YWM-21, pedpakromerp
NPD-23, 2 munepanoruueckux Mmukpockorna MIH-8, 2 mukporsepaomepa [IMT-3,)

4 YcTaHOBKA MOJIEKYJISIDHOTO HaclauBaHMS,

5.YcTaHoBKa M3MepeHMs MOJSPHON M HEMOJSPHOM COCTaBISAIOLIUX CBOOOIHOM MOBEpX-
HOCTHOW DHEPIuy;

6. AHanmu3aTop pa3Mepa YacTull,

7. Aunatometp kBapuessiii JIKB-4,

8. Potammonnsrii Bucko3umetp «Rheotesty,

9. IIpecca CarlZeisse Jena ycumuem 10 u 30 1.5

10. [IBe ynbTpa3BykoBsie BanHa Y3VY- 0.25;

11. Becwl anekrponnbie ananutuueckne ALC-210d4, srnekTpoHHBIE TEXHUYECKHUE
ET-300;

12. Becnl mexannueckue BHL[, BKJI-500M, BJIP-200, WA-21,

13. Tpu 6okca 7BI11-OC;

14. BakyymHsble cymmiibHble mkadsr SPT-200,

15. Dnexrporeun maboparopusie SNOL 6,7/1300, POM 24/87, MIT-2YM u np. ¢ pabo-
ueii Temnepatypoit 10 1600°C;
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http://elibrary.ru/
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http://dissforall.com/
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16. TepmomeTpsl, TEpMOTIApHI;

17. bunuctunnstopsl crekisinabie bC, nuctmmsaropst 13-4,

18. Marautasle Memaaky MM-5;

19.CrexnsHHas mocya: KoJObl, MEpHBIE IMJIMHAPKI, BOJOCTPYHHBIN HACOC, XOJOAMIIb-
HUK, yaiku [lerpu, konba bynsena, Boponka broxuepa.

12. Oco0eHHOCTH OCBOEHUA AUCHUIIJIMHBI HHBAJTUIAaMHI U JUIAMHU ¢ OTrPAaHHYCHHbI-
MH BO3MOKHOCTHAMMHU 310POBbS.

JU11 MHBANUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU y4€OHBIE IIPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBUH ¢ [losiojkeHneM 06 opranuzanuu yueOHoro nporecca i 00yuyeHus uH-
BaJIMJIOB U JIMI] C OIPaHUYEHHBIMU BO3MOXHOCTAMHU 3710poBbsi CIIOI TU(TY), yTBepKaeHHBIM
pekTopoM 28.08.2014.

17



[Ipunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHN s POMEKYTOUHOM aTTeCTALMH 10
aucuuIinae «MarepuaioBeeHue)

1. TlepeyeHb KOMNeTEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Wnnexc xoM-

Oram GpopmupoBa-

ConeprxaHue
IIETCHI U HUA
OIIK-7 OIIK-7. CriocobeH MpUMEHATh COBPEMEHHBIE IKOJIOT Y- MIPOMEKYTOUYHBIN
HbIE M 0€301acHbIE METO/IbI PAIIMOHAILHOTO MCIIOJIb30Ba-
HUS CBIPHEBBIX U SHEPTETUYECKUX PECYPCOB B MAIIIMHO-
CTPOCHUMU.
OIIK-12 OIIK-12. CnocobeH oopMIIATh, IPEACTABIATh U JOKIIA/bl-| IPOMEKYTOUHBIN

BaTh PE3yJIbTaThl BBIIOJIHEHHON paOOTHI.
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2. lloka3aTe/in U KPUTEPHHU OLEHMBAHUS KOMIETEHIIHIl HA Pa3IMYHbIX 3TaNaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon n naumenosna-
HUE WHINKATOpa

INoka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpPHI)

Kpurepnit
OLIEHUBAHUS

YPOBHU COOPMHWPOBAHHOCTU
(ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)

AOCTHIKCHHS KOM- «yIIOBIIETBOPUTEILHOY» «XOPOIIOH» «OTITUYHO»
HCTCHINH (MOpOroBbIii) (cpemuuit) (BBICOKMIA)
OIIK-7.2. Wcnonb- | 3HaeT o0IIyto KiaccuGUKauio OTBeTEHI Ha BO- Nmeer o60mee mnpen- | Bocnpoussoaur  tep- | O0nagaeT IMIMPOKUM CIICK-
3yeT 3HaHHS TI0 | COBPEMEHHBIX M MEPCIEKTUBHBIX IPOCHI K 3K3aM€- | CTaBIEHHE O CTPYKTYPE | MUHBI, OCHOBHBIE II0- | TPOM 3HaHMH B 00JIACTH CO-
MPUMEHEHUIO0  CO- | MaTepuaios, oomactu ux npumene- | Hy Ne 1-38, CPC | g cpoijicTBax Marepua- | HATHsS, 3HAeT OOLIyro | BPEMEHHBIX MaTepHUaoB,
BpeMeHHbIX U mep- | Hus (3H-1). 1-11. JIOB, OGNACTSAX MX IpH- | KiaccuUKamuio Mare- | METOJOB  OMpEJCICHHS  HX
CIIEKTUBHBIX Mare- MEHEHMSL. CBOICTB, TpeOOoBaHMUI,

pHaJOB TpU BBI-
nostaeann HUOKP,
BBIOOpE W TPOEK-
TUPOBAHUU TEXHHU-
YECKHX CpeACTB
aBTOMAaTH3allMU, a
TaKXe IMPH BBIIOJN-
HEHUU MOHTa)KHBIX
pabor.

YMeer OlE€HHBATH NPUMEHUMOCTD
U 1eNeco00pasHOCTh HCIONb30Ba-
HUA COBPEMCHHBLIX U TCPCIICKTUB-
HBIX MAaTCpUaJIOB IJI1 KOHKPETHBIX
nasHauenui (V-1).

Bnapeer HaBbIKaMU TPUMEHEHUS
MaTepUasoB JJis PELIeHHs 3a/1a4 B
cBoOeil poheCcCUOHANBHON J1esi-
tenpHOCTH (H-1).

puranos.

BrisBisieT B3aUMOCBS3b
MEXIY CTPYKTYpoH H
CBOMCTBaMU Marepua-

noB. CnocobeH ormpe-
JIeNMUTh  00JacTh WX
MPUMEHCHUSI.

Crioco0eH TpeIoKUTh
MIepPCIIEKTHBHBIN MaTe-
puan s KOHKPETHOTO
Ha3HAYECHUS.

HpeIBSBISIEMBIX K HX Kade-
CTBY, HAJIC)KHOCTH, CTOMMO-
CTH.

CriocobeH aHanm3upoOBaTh H
CONOCTABJIAThH JaHHBIE O Xa-
pPaKTepUCTUKAX MaTepHalIOB
C BBIPaOOTKOM peKOMeHIa-
U 10 WX ONTHMAILHOMY
BEIOODY.

OIIK-12.3. 3naer u
UCIIOJIB3yEeT METO-
bl U3MEpEeHud u
CTAaHJAPTHBIX  HC-
MBITAHUN  Ba)KHEH-
IHX CBOWCTB |
LEJEBbIX XapakKTe-
PUCTHK COBpPEMEH-
HBIX MaTe€pHUayoB, a
TaKke 00paboTKH
MOJIYICHHBIX  pe-

3HaeT OCHOBHBIE METOIBI OTIpEeIe-
JIEHUS] CBOMCTB U OKCILTyaTalluOH-
HBIX XapaKTEPUCTHK MATEPUATIOB
(3H-2).

YmMmeer MMPOBOJAUTL 3KCIICPUMCHTHI,

oOpabarTeiBaTh MX pe3ynbTaThl (Y-
2).

OTBeTHI Ha BO-
MIPOCHI K K3aMe-
Hy Ne 39-54,
CPC 12-20.

Nwmeer npencrasiieHne
00 OCHOBHBIX METOAX
OTpezeNIEHUs] CBOMCTB
1 OKCILTyaTallMOHHBIX
XapaKTEepPUCTUK MaTe-
pHaJIOB.

CriocobeH ¢ TOMOIIbIO
MIPENOIABATENS IIPOBO-
JIUTh CTaHIAPTHBIE HC-
MIBITaHUS MaTepUaIOB
P pELIEHUH IPAKTHU-

Crioco0eH ¢ TOMOIIBIO
MPeroaaBareisi  BhIOH-
path Hauboiee ONTHU-
MaJIBHBIC METOOUKHU
N3MEPCHUA u CTaH-
JApTHBIX  WCIBITAHUM
OCHOBHBIX CBOWCTB W
[EJIEBBIX  XapakKTepu-
CTHK COBpPEMEHHBIX
MaTepHaoB.

CrocobeH  caMoOCTOS-

Hcnone3yer Ha IIpakTUKE
COBPEMEHHbBIC METOIBI
oTpesieNieHNs]  CBOWCTB U
AKCIUTyaTallMOHHBIX ~ Xapak-
TEPUCTUK MaTEPUAJIOB.
Ob6magaer HaBBIKaMU cOopa,
00paboTKH, aHamW3a W CH-
CTEMaTH3AlMKA TTOJTYYCHHBIX
B pe3yJibTaTe SKCIIEPHUMEHTa
pe3yIbTaTOB.

Criocoben HCIIOJIL30BAaTh
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3YyJIbTATOB.

Buiajgeer MeTOJaMH OLIEHKH IO~
rpemnoct (H-2).

YCCKHUX 3aJa4.

TENILHO MPOBOUTH
CTaHIApTHBIC HCIIbITA-
HHUSI MaTepuaoB IpH
pelieHHH  MpaKTHYe-
CKUX 33jia4, 00padarhl-
BaTh TOJy4YEeHHbBIE pe-
3yJIbTATHI.

HH(POPMAITHOHHBIE TEXHOJIO-
THA JUIS  CPaBHUTEIHHOTO
aHanmM3a M SKCIEePTH3bl Ma-
TEepUaJIoB, 0OPaObOTKU TOJY-
YEHHBIX PE3YJIbTATOB JKCITe-
pUMEHTa, OIICHKH TIOTpel-
HOCTEH.
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[To gucuMIUINHE TPOMEKYTOUHAST aTTECTAIUS MPOBOAUTCS B (hopMe SK3aMEHA U 3aIIUTHI
KypcoBO# paboThl. [[isi moimydeHus 3K3aMeHa JODKEH OBITh JOCTUTHYT «IIOPOTOBBINY» YPOBEHBb
c(hOPMHUPOBAHHOCTH KOMITCTCHITHH.

3. TunoBble KOHTPOJILHBbIE 3aaHUS JJISI IPOBEAECHUS IPOMEKYTOUHON aTTecTAluM
a) Bonpochl 17151 OleHKYU 3HAHUI, YMEHUH U HABBIKOB, C()OPMHPOBAHHBIX Yy CTYy/I€H-
Ta no komnerenuuu OIK-7:

1.

2.

o gk

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

MarepuanoBeaeHue — onpeeieHne u 00beKT n3ydenus Hayku. Kinaccudukanus ma-
TEPHUAJIOB.

IIpuposa XMMHUYECKOM CBSI3U M CBOMCTBA MaTEPHUAIIOB.

THUIBI KPUCTAIVIMYECKHUX PELIETOK, KOOPAMHALIMOHHBIC YHCIIA, CBSI3b C INIOTHOCTBIO U
JPYTUMH CBOMCTBaMU KpHuCTaIIOB. TuIlbl 1eeKToB B KpucTaiiax. Biusaue nedex-
TOB Ha IIPOYHOCTb.

VYnpyras u mactuueckas aedopmanus. Haknen. Pexpucrammmsanusi.
MexaHnueckue cBOiicTBa MaTepHajIoB U CIIOCOObI MX U3MEPEHHUSL.

[TpaBuno ¢a3 'n66ca. [IpaBuino orpeskos. [Ipumep npumenenus. [loctpoenune kpu-
BOH OXJIaXICHHUS CIUIaBa.

HavepTuTh AByXKOMIIOHEHTHYIO UarpaMMy COCTOSIHUS JUIsl CIIJIaBOB C OTCYTCTBUEM
pPacTBOPUMOCTH KOMIIOHEHTOB B TBEPZOM COCTOSIHUM. OnucaTh TOUKH, TUHUH, (Ha3bl
¥ 00J1acTH Ha TUarpaMmme.

HauepTuTh 1BYXKOMIIOHEHTHYIO JUarpaMmy COCTOSIHUSA I CIUIABOB C HEOTPAHU-
YEHHOW PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSHUU. OnucaTrh TOUKH, JIH-
HUH, $a3sl 1 00J1ACTH HA JHArpamMMme.

HavepTuTh AByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHUSA JUIs CILJIaBOB C OTPaHUYEH-
HOW pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSHMM. Onucarh TOUKH, JTUHHUH,
¢a3bl ¥ 00J1aCTH HAa JUarpamme.

HauepTuTh 1ByXKOMIIOHEHTHYIO TUarpaMMy COCTOSTHUS [yl CIUIaBOB ¢ 00pa30BaHU-
€M B TBEPJIOM COCTOSIHUM XMMHUYECKOr0 coeAuHeHUsl. OnucaTh TOUYKH, JIMHUH, (Pa3bl
¥ 00JIaCTH Ha TuarpaMMe.

PaBHOBecHas auarpamma xene3o-yriaepoa. JINHUM Ha a1uarpaMMe U KpUTHUYECKUe
TOYKH.

[TpeBparteHus B yriepoaucTbIX CTaIsX MPH HarpeBaHuu. Pa3oBble IPEBPAILCHHUS.
ITpeBpanieHus B yriepogucTsIX CTasaX MU oxJaxaeHuu. [lepautHoe npespaiueHue.
Jlatb onpenenenue nepianra, copouTa, TpPOOCTHUTA.

JlaTb omperneneHus u onucaTh CBOICTBa (eppHTa, ayCTeHUTa, ieMeHTuTa. Kak Ha ux
CBOICTBA BIIUSIET JIETHPOBAHUE.

Tepmuueckue 06paboTky - 3akanka. Onpenenenue, 3aueM npumensercs. Kak u no-
Yyemy [P 3TOM U3MEHSIOTCS] CBOWCTBA.

Tepmuueckas 06paboTka — otiyck. Onpezaenenue, 3aueM npumenstores. Kak u no-
Yyemy [P 3TOM U3MEHSIOTCS] CBOWCTBA.

Tepmuueckas 06paboTka oTxur. OnpeneneHue, BUabl, 3aueM npuMensercs. Kak u
oYeMy MPH 3TOM U3MEHSIOTCS CBOICTBA.

Tepmuueckas 00paboTKa — HOpMaIU3aIKs. Y IPOYHsIOIIas TepMUuecKas oopadboTka
3aKaJika U CTapeHue

VYrnepoauctsle cranu. BnusiHue yriepona u npuMeceil Ha CTpYKTYpY U CBOWCTBA
craneil. MapkupoBKa yriiepoAauCTbIX CTaJIEH.

KoHCTpyKIIMOHHBIE JIETMPOBAaHHBIE CTAIN. MapKUpOBKa, BIUSHHUE JETUPYIOLIUX dJe-
MEHTOB Ha CTPYKTYPY U CBOWCTBA CTaJIEH.

Cranu ¢ oco6sIMU cBOlicTBaMu. HeprkaBerolue, ;xapoCcToiKue, )KaponpoyHbIe CTANH.
HNHucTpyMeHTalbHbIE MaTEepHUAIIbl. Y TIEPOAUCTHIE U JIETUPOBAHHBIE HHCTPYMEHTAb-
HBIE CTAJIH.
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

YyryHsl — BU/ibl, IOJIy4€HHE, CBOMCTBA, MAaPKUPOBKA, IPUMEHEHHUE.

Knaccugukanus amoMIHHEBBIX CIUIaBOB. 3aKaJKa U CTapEeHHE aTIOMUHUEBBIX CILIa-
BOB. Onpenenenue, 3aueM npuMensitorcs. Kak u mouemy npu 3ToM U3MEHSIOTCS
CBOICTBA.

Jedopmupyembie aTlOMUHUEBBIE CIIIABBI HEYIPOUHSIEMbIE TEPMOOOpaboTKOi. Map-
KHPOBKA, COCTaB, CTPYKTYypa, CBOMCTBA, IPUMEHEHHUE.

Hedopmupyemble amOMUHHEBBIE CIUIABHI YIPOUHsEMble TepMO0OpadoTKOi. Mapku-
POBKa, COCTaB, CTPYKTYypa, CBOMCTBA, IPUMEHECHHUE.

CrieueHHbIE AJIFOMMHMEBBIE IOPOLIKU. Mapku, CTpyKTypa, COCTaB, CBOMCTBA, IPUMeE-
HEHHE.

JIuTeiiHble aMIOMUHUEBBIE CIIABbI (CMIIyMUHBI). Mapku, CTpyKTypa, COCTaB, CBOM-
CTBa, IPUMEHECHHUE.

Jlatynu. MapkupoBKa, cOCTaB, CBOMCTBA, IPUMEHEHHUE.

BpoH3bl. MapkupoBka, coCTaB, CBOMCTBA, MPUMEHEHHUE.

[Tnactmaccel. CtpykTypa. TepmornacTbl, UX CBOMCTBA U IPUMEHEHUE.

[Tnactmaccel. CTpykTypa. Peakroniactel, MX CBOMCTBA U IPUMEHEHHUE.
DneKTpoTeXHUUeCKue MaTepuaibl. [[poBOIHUKOBbIE MaTEpUAJIbl C HU3KUM YAEIbHBIM
conpotusiieHueM. CBEPXIIPOBOAHUKH.

DneKTpoTeXHUUecKne MaTepuaibl. [[poBOIHUKOBbIE MaTepHalIbl C BHICOKUM YIEJIb-
HBIM conpoTuBieHneM. KoHTakTHbIe MaTepuaisl. [Ipunon.

Komnosunmonnsie Marepuainsl. CTpyKTypa U cBoiicTBa. ['€eTMHAKC, TEKCTOJIUT, CTEK-
norekcroaut, JACII u T.1.

Buasl KOppO3HMOHHBIX pa3pylIeHUI. BiausHre KOPPO3MOHHOM CTOMKOCTH METajula Ha
paboTOCIIOCOOHOCTh U Ha/IEXKHOCTh U3JIENUN U KOHCTPYKLIUN U3 HETO.

IToxa3zaTenu KOppO3MOHHOM CTOMKOCTU. BiMsiHME KOPPO3NOHHOM CTOMKOCTH METasula
Ha paboTOCIIOCOOHOCTh M HA/IEKHOCTb U3JI€IMNA U KOHCTPYKIMHA U3 HETo.
XuUMHYECKas U IEKTPOXUMHUYECKAs KOppOo3us. BinsHre KOPpO3NOHHOM CTOMKOCTH
MeTajuia Ha paboTOCIIOCOOHOCTh U HAa/Ie)KHOCTD U3/IENIUH U KOHCTPYKIUN U3 HETO.

0) Bonpocs! 1J1s1 OCHKH 3HAHMI, YMEHHH M HABBIKOB, CPOPMHPOBAHHBIX Y CTY-
naenTa nmo komnerenuuu OIK-12:

MarepuanoBeieHre — onpeienenne 1 00beKT u3ydyenus Hayku. Knaccuduxanus ma-
TEpHUAaJIOB.

IIpupoa XMMHUYECKOM CBSA3U U CBOMCTBA MAaTEPHUAIIOB.

THUMBI KPUCTAITUIMYECKUX PELIETOK, KOOPANMHAIIMOHHBIE YHCIIA, CBSI3b C INIOTHOCTHIO U
JPYTUMH cBOIicTBaMU KpucTaiioB. Tumel 1eekToB B Kpuctaiax. Biusuue nedex-
TOB Ha MPOYHOCTb.

VYnpyras u mactuueckas aedopmanus. Haknen. Pexpucranmuszanmus.
MexaHnueckre CBOMCTBa MaTEpPUAIIOB U CITIOCOOBI UX U3MEPEHUS.

ITpeBparieHus B yriepogucTbIX CTaIsaX MPpU HarpeBaHuu. Da3oBble IPEBPAILICHHUS.
[IpeBpatienus B yriepoJucThIX CTasAX MU oxJaxaeHuu. [lepauTHoe npeBpaiieHue.
JlaTp omnpenenenue nepauTa, cCopouTa, TPOOCTHUTA.

Jlatb onpenenenus U onucath CBOMCTBa (heppura, aycTeHUTa, ieMeHTuTa. Kak Ha nx
CBOICTBa BIIUSET JIESTUPOBAHUE.

Tepmuueckue 06paboTkH - 3akanka. OmnpeneneHue, 3adyeM npumensiercs. Kak u mo-
4YeMy IPU TOM U3MEHSIOTCSI CBOMCTBA.

Tepmuueckas o6paboTka — otyck. Onpenenenue, 3a4em npumenstorcs. Kak u no-
4YeMy IPU TOM U3MEHSIOTCSI CBOMCTBA.

Tepmuueckast 06pabotka omxur. Onpenenenue, BUIbI, 3a4eM npumMensiercs. Kak u
[IOYEMY ITPH 3TOM U3MEHSIOTCS CBOICTBA.

Tepmuueckas 00paboTka — HOpMaIu3aus. Y IpoyHstoas TepMuyeckas oopadoTka
3aKaJika U CTapeHue
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o1.

52.

53.

54.

B)

YrnepoaucTsle ctanyu. BiausHue yriaepona U IpUMecei Ha CTPYKTypY U CBOMCTBA
cranei. MapkupoBKa yriepoaIuCThIX CTAJICH.

Buzasl KOppO3MOHHBIX pa3pylLIeHUN. BiausHue KOPPO3MOHHOM CTOMKOCTH METajula Ha
paboTOCIIOCOOHOCTD U HAJIE)KHOCTb U3JEJIMH U KOHCTPYKLUH U3 HETO.

IToka3zaTenu KOPpO3MOHHOM CTOMKOCTU. BiisiHME KOPPO3MOHHOM CTOMKOCTH MeTasula
Ha pab0TOCIIOCOOHOCTh U HA/IEAKHOCTb U3JI€IMIA U KOHCTPYKIIMH U3 HETO.
XHUMHUYECKas U IEKTPOXUMUYECKAs KOppOo3us. BinsHre KOPpO3NOHHON CTOMKOCTH
MeTasula Ha paboTOCIIOCOOHOCTh U HAJIeKHOCTh U3JEJINH U KOHCTPYKIIUN U3 HETO.

Hepeqeﬂb BOIIPOCOB JJI IIPOBEPKHU CaMOCTOSITEIbLHOI paﬁoTbI CTYAEHTOB

(OIIK-7, OIIK-12).

1.

BOo~NOoORWN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

XuMHKO-TepMuUecKas o0padoTka. LlemenTanus. A3oTupoBaHue.
XuMuko-TepMuyeckasi oopadorka. Hurpouemenranus. Lluanuposanue.
XuMHKO-TepMuUeckas o0padorka. Jnddy3nonHas MeTamu3anus.
Tepmomexanuueckas oopadbotka (BTMO, HTMO).

ABtoMartHble cTanu. JIuTelHple cranu.

Uznococroiikue cranu. Ctanb ['andunpaa. ['padutuzupoBannas craib.
N3Hococroiikue cranu. llITaMioBele cTaiu.

N3HococToiikue cranu. [lonmumnHuKkoBbie cTanu.

HNHcTpyMeHTaIbHBIE MaTEpUaIIbL. TBEpAbIE CIUIABBI.

HNucTpymeHTanbHble MaTepuaibl. AOpa3uBHBIC MATEPUAIIHI.

CniaBbl Ha OCHOBE HUKEJIS.

CmuiaBbl Ha OCHOBE THTaHa.

Bunast kopposzun. AtMochepHast KOppo3HsL.

Buns! kopposuu. [logzemuast koppo3us.

Buas! koppo3un. MeXKpUCTAIIIMTHAS KOPPO3HUSL.

MeToibl 3alMThI OT KOPPO3UH. MeTOIbl BO3AEHCTBUS HA KOPPO3UOHHYIO CPEAY.
MeToabl 3a1IUTHI OT KOPPO3UH. MeTaminiecKue 3aluTHbIE OKPBITHS.
MeTo/1b1 3a1UTHI OT KOPPO3UHU. 3aLUTHBIE IOKPHITHUSI HA OPraHUYECKOI OCHOBE.
MeTopl 3a1UThl OT KOPPO3UHU. 3aLIUTHBIE TTOKPHITHS HA HEOPIraHUUYECKOM OCHOBE.
MeTo/1b1 3a1IUTHI OT KOPPO3UU. DIEKTPOXUMHUUECKAs 3allUTa.

MeToapl 3a1UThl OT KOPPO3UHU. 3alIUTA HA CTaUU IPOEKTUPOBAHHUS

4. TunosBble TeCTOBBIE 32JaHUA JJIs1 TEKYLIEr0 KOHTPOJIS
Texkymuil KOHTPOJb 3HAHWKA IPOBOJUTCA B BHJIE TECTUPOBAHUS IIOCIE OCBOCHUS HeE-
CKOJIbKMX Pa3JelIOB IUCLUILINHEIL.

IIpuMepsl TECTOBBIX 3a1aHUM:

Kpucrannuueckass ~ pe- | - rpaHEeLlEHTPUPOBAHHON KyOUUYECKOM
HIeTKa,  JJIEMEHTapHas | - IPUMHUTHUBHOMN KyOu4yeckon

A4eliKa KOTOPOW Tpen- | - TETParoHaJIbHOU

CTaBlieHa Ha pHCYHKE, |- 00bEMHO-IIEHTPUPOBAHHON KyOHNUECKOil
Ha3bIBACTCH ...

Hedopmarusi, ocraromascs mocie Mpekparie- | - XOJI0THOM

HUs IEUCTBUS BHEIIHUX CUJI, HA3bIBAETCA ... - ropsiueu

- ympyro#

- IUTACTUYECKON
ToueunbIMM  JedeKTaMu  KPUCTAIMYECKOU | - OPHI
PELIETKH SABIIIOTCA ... - BAKaHCHUHU

- TUCIIOKALlNN

- 'paHHIbI 3CPCH
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[Ipu mmactuueckor aedopManuu MeTaia
IJIOTHOCTD JUCIIOKALUH ...

- HC USMCHSCTCA

- YMCHBIIACTCA

- YBCINYHUBACTCA

- CHa4aljla YMCHbIIACTCS, IIOTOM YBCIINYUBACT-
CA

st BEMIECTB ¢ METAUIMYECKON KpUCTAILIAYE-
CKOM peIIeTKON XapaKTEepPHBbI:

- BBICOKOC J3JICKTPOCOIPOTUBJICHUC, BBICOKAA
IIJIOTHOCTB

- KOBKOCTb, IINIACTUYHOCTD

- XpYIKOCTh, HU3Kas TCIIOIIPOBOAHOCTD

- CKIIOHHOCTb K BO3I'OHKC, XOpOIIHEC IUIJICK-
TPUUCCKHUC CBOMCTBaA

Ha nuarpamme Fe-FesC kputnueckas Touka Az | - ECF
COOTBETCTBYET JIMHUM ... - PSK

-GS

- SE
Camoii TBepnoil (a3oi Kene30yriaepoaAnuCThIX | - IEPIUT
CILIABOB SIBJISICTCA ... - dpeppur

- AyCTEHHT

- IEeMEHTHUT

ITpu temmneparype 727°C B cucTeME «KEIE30-
LIEMEHTHUT) TIPOUCXOJINT ...

- IEPJIUTHOE MPEBPAIICHUE
- obpazoBanue depputa

- 00pa3oBaHue MEPBUYHOTO IIEMEHTUTA
- HBTEKTHYECKOEC TIPEBPAIIICHHE

JInnns commayc auarpaMmbl COCTOSAHUA — I3TO
JIMHHUA ...

- OKOHYaHHW KpHUCTalJIn3allun
- paCTBOPpUMOCTHU

- Ha4ajila KpucCTaJuin3anunu

- OBTCKTOMIAHOI'O ITPCBPAIICHU S

M i CBuHnert u
NI # 0JIOBO ...
E00 f Gt ;\3‘ - 2280

5 IEE ) P

i |
. / e o
N | e

B i

o ] i

Pa 0 20 30 46 S0 60 7o 80 90 W0
] —_— 3 Sn

- OTPAaHUYEHHO PACTBOPUMEBL JIpPyr B IpPYyre B
TBEPJIOM COCTOSIHUT

- 00pa3yrOT XUMUYECKOE COCTUHEHUE

- IPaKTHUYECKHU HE PACTBOPHUMBI JIPYT B JAPYyTeE B
TBEPIOM COCTOSIHHH

- HEOTPaHMYEHHO PACTBOPUMBI IPYT B JIPYre B
TBEPIOM COCTOSIHHH

IIpy oxJyaxxJIeHHH SBTEKTOUJHOW CTajld CO | - MAPTEHCUT
CKOPOCTBIO BBIILIE KPUTUYECKON ayCTEHUT Mpe- | - MePIUT
BpAILIACTCA B ... - OeHUT

- copOuT
Crpykrypa cranu 40 mociie oJIHOTO OT)KUTA - | - IIEMEHTHUT + TEePIIUT

- IepIUT

- MApTEHCHUT

- (heppuT + nepaUT
3aPBTEKTOUIHEIE CTAIM JJIS HEIOJHOHN 3aKai- | - Aci
KM HarpeBaroT BBILIE ... - Acm

-Ac2

- Ac3

TBeprocTh MPOAYKTOB pacnajga ayCTeHUTa Io-
HWXKAeTCA B PAAY ...

- MapTEHCUT, IEPIUT, COPOUT, TPOOCTUT
- TPOOCTHUT, COPOUT, MEPIUT, MAPTEHCUT
- MApTEHCUT, TPOOCTUT, COPOUT, MEPIUT
- IEPIIUT, COPOUT, TPOOCTUT, MAPTEHCUT

Kpucrannnueckas pemierka MapTeHCUTA -

- FpaHEeLEHTPUPOBaHHAsI KyOHuecKast
- 00BbEMHO-1IEHTPUPOBAaHHAsI KyOu4ecKast
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- TCTparoHajJbHas
- r€KCaroHajbHas

YFHCPOI[I/ICTble CTajln II0CJIC OTXXHra, OOBIYHO
OXJIaXKXKAaroT ...

- B BOJIE
- BMECTE C MeUbl0
- B pacTBOpPE COJIH

- Ha BO3JlyX€
IlemeHTanM0 11€71€CO00PAa3HO MPUMEHATH JUIS | - C IFOOBIM COZIEpIKaHUEM yTiiepoa
CTajueu ... - BBICOKOYTJIEPOIUCTBIX

- CPEHEYTIIEPOIUCTBIX

- HU3KOYTJIEPOJUCTBIX

Hopwmanuzamuto mpoBoAsT ¢ LETBIO ...

- YCTpaHEHUs ICHIPUTHOMN JTMKBALUH

- CHATHS HAINPSHKCHHI 1mociie 00paboTku pesa-
HUEM

- II0JIy4€HUs] PABHOBECHOU CTPYKTYpPBI CTAIIU

- TOJIy4CHHS OJHOPOIHOW MEIKO3EPHUCTOM
CTPYKTYPBI CTaJI!

Cpennuii OTIyCK NPUMEHSIOT JUIA ...

- IPY>KHUH U peccop
- [IATYHOB JIBUTaTelen

- MEPUTEJILHOTO HHCTPYMEHTA
- PEXKYIIEro HHCTPYMEHTA

ITo Hazunauenuro craas 40XH2MA saBnsgercs

- MAlIMHOCTPOUTEIIBHOM yIIy4dlIaeMOn
- HHCTPYMEHTAIbHOU

- CTPOUTEIIbHOMN

- PECCOPHO-IIPYKUHHOMU

W3 HuKenepeuncIieHHbIX CTalIel PYKUHHOU
SIBJISIETCS ...

- 30XT'CA
- 60C2A
-V12

- 15kn

[IpouHOCTh UyryHa B HAMOOJBIICH CTETICHI
MOHIKAETCS BKIIIOYCHHUSIMU Tpadura ...

- XJIONIbEBUHON (HhOPMBI

- (hopMma rpaUTOBBIX BKIFOYEHUH CYIIECTBEH-
HOTO BJIMSIHUS HA IPOYHOCTH YyT'yHA HE OKa3bl-
BaeT

- III00YSIpHOHN (OPMBI

- IUNTACTUHYATOU

OTIUYUTENbHBIN NPU3HAK CEPBIX, KOBKUX H
BBICOKOIIPOYHBIX YYI'YHOB -

- CTPYKTYpa METaJUTMYECKOH OCHOBBI

- (hopMma rpaUTOBBIX BKIFOYEHUN

- (hopMa IEMEHTUTHBIX 00pa30BaHUI

- KOJINYECTBO Irpa)UTOBBIX BKIIOYESHUI

JropaJIFOMHHBI IPEBOCXOIAT YACTBIA ATTFOMU-
HUN TIO ...

- IPOYHOCTH

- TEIUIONPOBOIHOCTH

- DJIEKTPOIIPOBOIHOCTH

- KOPPO3MOHHOM CTOMKOCTH

CmutaB mapku JI68 nmeer cocTas ...

- 68% Cu, 32%Sn
- 68% Cu, 32%Zn
- 0,68%C, ocransnoe Fe
- 68% Zn, 32%Cu

MakpoMoiieKkyiia KayqyyKa UMEIOT CTPOCHHE ... | - JJIECTHUYHOE

- TyCTOCETYaToe

- peakoceTryaroe

- JMHEHHOE WK CIab0Pa3BETBICHHOE
BBICOKMM yJIE€TBHBIM 3JEKTPUYECKUM COIPO- | - TUIIEKTPUKH
TUBJICHHEM 00JIa/Ial0T ... - IPOBOAHUKHU
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- TIOJIYIIPOBOIHUKH
- YUCTBIC METAILJIBI

I[J'ISI HU3TOTOBJICHUA BbIHpﬂMHTCJIeﬁ HCIIOJIb3Y-
0T ...

- MarHUThI
- IUBJICKTPUKU
- IPOBOJIHUKH
- MIOJTYTIPOBOAHUKU

4., MeToan4yecKue MaTepHaJIbl JUISl ONpeesieHHsl MPoUeayp OLeHUBAHUSI 3HAHWIA,

YMeHHil 1 HABBIKOB, XapaKTePU3YIOIIHX 3TaNbl (POPMHUPOBAHUSA KOMIETEHIN .

[IpomexyTouHas arTecTalys Mo IUCHUIUIMHE IPOBOAUTCS B COOTBETCTBUU C TpeOOBaHU-
ssmu CTO CIIOI TU(TY) 016-2015. KC YK/IB. Iopsiaok opraHu3anuy U MPOBEISHUS 3a4€TOB U

OK3aMCHOB.
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