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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 O0y4eHUS
(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 TPH
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
ohOpMIIATH, MPEACTABIAThH
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 METO/Ibl 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

JlucrunamHa OTHOCUTCS K 00si3aTenbHOi yactu brnoka 1 «Jluciumimaer (MOIyn)» 00-
pasoBarenbHOM porpammbl OakanaBpuara (b1.0.26) u usyuaercs Ha 2 u 3 xypce.

B MeToaudeckoM miiaHe TUCIUILUIMHA ONMUPACTCS Ha JIEMEHThI KOMIICTCHIINH, COPMHUPO-
BaHHBIC MMPU U3YUCHUHU TUCHHILTUH «Dusnkay, « Xumusy, «Marematuka», «OCHOBBI SKOJIOTHI,
«[IpuknaaHas MEXaHUKa.

[TosydeHHbIe B Mpoliecce U3y4YeHUs TUCITUILIMHBI « MaTepuanioBeIcHIe 3HAHUS, YMCHUS
Y HaBBIKK MOTYT OBITh UCIOJb30BaHBI MPH MPOXOXKICHUHU MPETUITIOMHON MPAKTHKH, a TAKKe
IIPH BBITIOJTHEHUH BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

3. O0beM TUCUHHUILINHBI.

Bun yuebnoit paboTsl Beero,

ya p 3E/akagem. gacoB
O01mas Tpy10eMKOCTb JHCHUIINHBI 4/144
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenoaaBartejem: 12

3aHATUA JICKITMOHHOI'O THUIIA

3aHATUS CCMHUHApPCKOT'O TUIIA, B T.4Y.

CCMUHAPBLI, TPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 8

KkypcoBoe npoektupoBanue (KP wim KII)

KCP -

JIpYTrHe BUIbI KOHTAKTHOM paObOThI -

CamocrosiTesibHas padoTa 123
DopMa TeKyLIero KOHTPOJIA 3 K.p.
®opmMa NPpOMEKYTOUHOI aTTeCTAllNU Jk3amen (9)




4. Copep:xkaHue JUCHUNIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.

3aHATHS CEMU- =
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1 Beenenue. CTpoeHne TBep/bIX BemecTB. Me- 0,5 1 16 OIIK-7
XaHU4YecKue cBoiicTBa. [ledekThl KpucTamim- OIIK-
YECKON PEIIETKH. 12
2 JIByXKOMIIOHEHTHBIE JUArPAMMbl COCTOSIHUS. 1 2 18 OIIK-7
Jmarpamma xene3o-yriaepos. XKenesoyrie-
POJIUCTBIC CIUIABBI: CTAIIN, YYTYHBI.
3 TepMooOpaboTKa 3KeIe30-yTrIepoJHbIX CILIa- 0,5 3 22 | OIIK-7
BOB. XMMHKO-TEpMUYECKAsI, TEpPMOMEXaHUYE- OIIK-
ckas 00paboTka. 12
4 JlerupoBaHHbIE KOHCTPYKUHMOHHBIE ©u uH- | 0,5 1 17 OIIK-7
CTPYMEHTAIILHBIC CTaM, CTAIA C OCOOBIMH
cBoiictBamu. WHCTpyMeHTalbHbIE MaTepua-
JIBI.
5 I{BeTHBIE CIIIAaBBI: CIUIABBI HA OCHOBE MEJIH, 0,5 1 16 OIIK-7
AITFOMUHMS, TUTAHA, HUKEJIS, MarHusl.
6 DIIEKTPOTEXHUYECKUE, KOMIO3UIIUOHHBIE, 0,5 18 OIIK-7
MarHuTHbIe MaTtepuaisl. [lonumepst, mact-
MAacChI, pe3WHBI. AJITATUBHBIC TEXHOIOTHH.
Hanomarepuaisl.
7 Koppo3sus metanos. 0,5 16 OIIK-
12
HUTOI'O: 4 8 123
4.2 ®opMupoBaHHEe WHIAMKATOPOB JOCTH:KEHUsI KOMIIETEHIWI pa3ieiaMu THCIH-
TJTHHBI
No Kon naankaropos no-
HaumenoBanwue pa3iena JUCIUILTAHBI
/T | CTHUXKEHUS KOMITCTCHIIHH
1. | OIIK-7.2 Beenenue. CTpoeHne TBEpIbIX BeHIECTB. MexaHUYECKHe

TYHBL.

cBoiicTBa. JleeKThl KpUCTATUTMYECKON PEIETKH.
JIByXKOMIIOHEHTHBIE AMAarpaMMbl cOCTOsiHUA. J(marpamma
kKene3o0-yriepos. JKene3oyriaepoanucTelie CIUIaBbl: CTald, 4dy-

TepmooOpaboTka ’kene30-yriepoAHbIX CIIaBOB. XUMHKO-
TepMHUECKas, TepMOMeEXaHnYecKasi 00padoTKa.
JlernpoBaHHbIE KOHCTPYKLIMOHHBIE U HMHCTPYMEHTAJIbHbBIE
CTaJId, CTalIM C OCOOBIMHU cBoiicTBamH. VIHCTpyMeHTaIbHbIE

6




Ne Kon unaukaropos no-
HaumenoBanwue pa3iena JUCIUILTAHBI
/Tl | CTHIKEHUS KOMITIETCHIIUU
MaTepuabl.
[[BeTHBIC CIUIaBBI: CIUTABBI HA OCHOBE MEJIU, ATFOMHHHSL.
DNEeKTPOTEXHUYECKUE, KOMITO3UIIMOHHbIE, MarHUTHbBIE Ma-
tepuainbl. [lonuMepsl, TUIACTMACCH, PE3WHBL. AJIUTHBHBIC
texHojoruu. Hanomarepuainsl.
2. | OIIK-12.3 Beenenne. CtpoeHue TBEpIbIX BELIECTB, BIMSIHHME THUIIA
XUMHYECKHX CBsI3e Ha MEXaHWYEeCKHE CBOICTBa TBEPIBIX
BemiecTB. [leeKThl KpUCTAITNYSCKON PEIIETKH.
TepmooOpaboTKa *Keje30-yriIepoIHbIX CILIAaBOB. XUMHUKO-
TEpPMUYECKast, TEePMOMEXaHn4YecKas 00padoTKa.
Kopposus metannos.
4.3. 3aHATHS JEKIIHOHHOTO THIA.
No O0beM,
HaumenoBanue TeMsl WNunoBanuonnas
pasznena auc- aKkaj.
U KPaTKOE COJIepPIKaHUE 3aHSATHUS dbopma
ITUTUTHHBI 9achl
1 Beenenue. CtpoeHue TBep/bIX BellecTB, BiausHue tu-| 0,5
Ma XUMHYECKHX CBS3CH Ha MEXaHMYECKHE CBOMCTBA
TBEPABIX BELIECTB IMPOYHOCTh, MIIACTUYHOCTH, TBEP-
J0CTh, YHpyroctb. JleekTbl KpucTaNIMYecKou pe-
MIETKH.
2 JIByXKOMIIOHEHTHBIE JAMarpaMMbl cocTostHus. [{ua- 1
rpamMMma sxene3o-yriepos. Pa3zoBble HpeBpallieHUS U
KpUTHUYECKHE TOUYKH. JKele30-yriiepoaHbie CIUIABbI:
yIIAEPOAUCTHIE CTaMU (KOHCTPYKIIMOHHBIE, HHCTPYMEH-
TaJbHbIE), YyTYHbI
3 [pesparienust B CTasx MpW HarpeBanuu u oxiaxmae-| 0,5
Huu. TepMooOpaboTKa >Kene30-yriIepoJHbIX CIUIaBOB.
3akaika, OTIYCK, OTXKHUT, HOpMaJM3aIlus, CTapeHUe.
XUMUKO-TepMUYECKasi, TepMOMEXaHuueckas o0padoT-
Ka.
4 JlerupoBaHHble cTamu (KOHCTpYKIWOHHBIE, wWHCTPY-| 0,5
MEHTAJbHBIE), CTall C OCOOBIMU CBoiicTBamu. HH-
CTpYMEHTAaIbHbIE MaTEpUabl
5 [{BeTHBIE CIUTaBBI. AJIFOMUHHIA M CIUTaBbI Ha ero ocHo-| 0,5
BE€ — MAapKUpOBKa, CBOWCTBA, NpUMEHEHHE. Menp,
OpOH3BI, JaTYHU — MapKHUPOBKa, CBOWCTBA, MpUMEHe-
HUE.
6 DJIEKTPOTEXHUYECKUE, KOMITO3UIIMOHHBIE, MarauTHeie| 0,5
Matepuanbl. [TomuMepsl, TIacTMacchl, pe3UHBL. A M-
THUBHBIE TEXHOJIOTHU. HaHOMaTepraibl.




Ne

OUITIIMHBI

O0OneM,
HanmenoBanue TeMbI

pasaciia nuc- aKani.

H KpaTKO€ COACPIKAHUE 3aHATUA
qacChbl

uaHoBannonHas
dbopma
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Kopposust meraiuioB. Buasl Koppo3noHHbIX paspymie-| 0,5
Huil. [lokazarenn KOppo3MOHHON CTOMKOCTU. XHUMHYE-
CKasl U 3JIEKTPOXUMHUYECKasi Koppo3us. BinusHue xop-
PO3HMOHHON CTOMKOCTH MeTajia Ha paboTocrocoo-
HOCTb U HaJIC)KHOCTh U3ACIIMI U KOHCTPYKIIUH U3 HETO.

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

No
paszerna awc-
LUIUIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0neM,
akan. |[Ipumeuanue
4achl

1

Onpenenenue TBEPAOCTU KOHCTPYKIIMOHHBIX MaTEpUajIOB 1

MEeT0I0M BpuHeNIsi U UHCTPYMEHTaIbHBIX MAaTEpUATIOB Me-
toaoMm PokBesuia.

[Ipu BbeIONTHEHWHM J1abopaTopHOM paboThl (MeTton bpu-
HEJLJIs) CTYICHTBI ONPEICIIAIOT TBEPIOCTD YETHIPEX 00pa3IoB
CIUTaBOB (CTallb, MEAHBIN CIUIaB, AIIOMUHHUEBBIA CIUIAB,
TUTAHOBBIN CIUIAB), MPOBOJAT CTATHCTUYECKYIO 00paboOTKy
MOJIyYEHHBIX pPE3yJbTaTOB W CPABHUBAIOT TBEPIOCTh U
MIPOYHOCTh U3MEPEHHBIX 00Pa3IOB.

[Ipn omnpenenenun TBEpHOCTH IO Merony PokBesia
CTYJIEHTBl H3MEPSIOT TBEPAOCTh STAJTOHHBIX OOpa3lOB M
HECKOJIbKUX 00pa3loB PeXYyUIMX HWHCTPYMEHTOB, MPOBOIST
CTaTHUCTUYECKYI0 00pabOTKy MOJY4YEHHBIX pPE3yJbTaTOB
(ompenensifoT TMOTPeUIHOCTh M3MEPEeHHi) W CpPaBHUBAIOT
TBEPJOCTh M TMPOYHOCTH PATUYHBIX HMHCTPYMEHTATHHBIX
MaTepHayoB.

2-X KOMIIOHEHTHbIE TUarpaMMbl cocTOsiHMS. 3akoH ['mb6Oca. 2

[TpaBuiio ¢a3. [IpaBuno oTpe3kos.

B cooTrBercTBUM C MHOUBUAYAIbHBIM 33JaHUEM CTYJIEHTBI
OMMCHIBAIOT 2-X KOMIIOHEHTHYIO PaBHOBECHYIO JHarpamm
COCTOSIHUSA (TUIl AMArpammsbl, (a3l U CTPYKTYpHI, JIUHUU U
TOYKH Ha JUarpaMMme), CTPOSIT KPUBYIO OXJIAXKICHMSI, OIpeie-
JSIFOT KOJIMUECTBO CTENEHEH cBOOOABI B 33/1aHHBIX TOUKAX, 10
IPaBUIIy OTPE3KOB PACCUUTHIBAIOT KOJIWYECTBEHHOE COOTHO-
mieHue das.

Jnarpamma cocTosiHUA kene30 — yraepon. Pasbl, CTpYKTYpSI, 1

JUHUH, KPUTUUECKHE TOUKH.

B cooTBeTcTBUN C MHOMBUAYAIbHBIM 33JaHUEM CTYJIEHTBI
CTPOSIT KPUBYIO OXJIaKJI€HUS, OMMCHIBAIO (Pa3oBBIA COCTaB
CIUIaBa U €ro CBOMCTBA, 110 IPABHIIY OTPE3KOB PACCUUTHIBAIOT
KOJINYECTBEHHOE COOTHOLIEHHE (a3 U CTPYKTYP.




No
paszena awc-
LUIUIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0OBeM,
aKaj.
Yachl

IIpumeyanue

2

N3yuyenne MUKPOCTPYKTYpbl M CBOMCTB MEIJICHHOOXJIA-
JKIEHHOM YIJIepOAMCTOM CTAJIU U YYyTYHOB

B nannoil paboTe CTYICHTHI W3Yy4alOT KOJUIEKIIMIO MHUKPO-
nuM(OB YIJIePOAUCTBIX CTAJIeH C Pa3IMUHbIM COACpKAHUEM
yriepojaa. B COOTBETCTBUM C MHIUBUIYAIBHBIM 3aJaHUEM
ONUCHIBAIOT MPEBPALICHUS B JAHHOM CTajlu MPU MEIIECHHOM
OXJIAXKIECHHUH, a TaKKe €€ MeXaHMYeCKHe CBOMCTBA U 00IaCTh
npuMeHeHus. CTyAeHTbl TaKK€ M3Y4aroT KOJUIEKLUIO MHK-
ponutugoB 0ebIX U cepbIX YYI'YHOB. VICX0s U3 CTPYKTYpBI
CEpbIX YYT'YHOB JIENAIOT 3aKJIF0UeHUE 00 X CBOMCTBAX.

W3yuenue BIUAHNS CKOPOCTH OXJIKJICHUA MPU 3aKaJKe Ha
CBOMCTBa JA0IBTEKTOMJHOM M 3a3BTEKTOMIHOM YIJIEPOJIHU-
CTOM cTanu.

[Ipu BeIMOMHEHUH PAOOTHI CTYIEHTHI MPOBOIAT 3aKaJ-
Ky 00pa30B KOHCTPYKIIMOHHON U MHCTPYMEHTAJbHOU yrie-
POIMCTON CTalaM B YETHIPEX OXJAAMUTENSAX — BO3AyX, Boja (T
= 20°C), munepanbroe Macio u 10%-usiii pacteop NaCl (T
= 20 °C). 3areM oHH CTPOAT TpaPyK 3aBUCUMOCTH TBEPAOCTH
cTanu, ompenenéHHoil merogoMm PokBemia, OT OTHOCHUTEIb-
HOW WHTCHCHBHOCTH OXJIQXKJICHUS M OIKCHIBAIOT (Hha30BbIC
MIPEeBpAICHHs] Ha BCEX CTATUSIX TEPMOOOPAOOTKH.

JlerupoBannbie ctanu. Ctanu ¢ 0COOBIMU CBONCTBAMHU

B cooTBeTcTBUM C WHIAMBUAYAIBHBIM 3a/laHUEM CTYJIEHTBI
JUISL IBYX MapoK CTajed OTBEYalOT Ha CJIEIYIOIINE BOIIPOCHI:
1. Pacumdpoare cocraB cmiaBa. 2. Onucate CTPYKTypy
crnaBa. 3. Kakoit TepmooOpaboTKke moaBepraercs cruiaB (ec-
JM TIo/IBEpraeTcs) U ¢ kakoi uenbto. CTpykTypa clijiaBa Io-
cie tepmoodOpaboTku. 4. Kakumu cBoiicTBamMu (MeXaHHUYE-
CKUMH, AHTUKOPPO3UOHHBIMHU, TEXHOJIOTHYECKUMH U T.I.)
obnanaet 3ToT cruiaB. 5. [[pumenenue criasa.

CmutaBsl Ha ocHOBe Meu. CIUTaBbl HA OCHOBE AJIFOMUHUSA.

B cooTBeTcTBHM C WHIAMBUAYAIBHBIM 3a/laHUEM CTYJIEHTHI
JUTSI IBYX CIUTABOB HA OCHOBE MEJH M JBYX CILJIABOB Ha OCHO-
B€ AIIOMHUHHS OTBEYAIOT HA CJIEAYIOIINE BOIIPOCHI:

1. PacmudpoBars 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, QHTHKOPPO3HOHHBIMH, TEXHOJOTHYCCKUMH H T.II.)
obnamaet 3TOT cmas. 5. [IpuMenenue crinasa.




4.5. CamocTosiTeibHasA padoTa 00y4arommXxcst

pa3z[eJJ\1r9a . ITepeuenb BOIpPOCOB Jist O6bewm, dopma KOH-
CaMOCTOSITEIILHOTO M3y4eHUs aKaj. 4achl TPOJIsSt
[IUTUTHHBI

1 MexaHuueckue CBOWCTBAa MaTE€pHAJIOB: TBEPIOCTD, 16 KonTponbhas
mpenea MPOYHOCTH, Mpeaen TEeKy4eCTH, OTHOCH- pabora No2.
TeIbHOE yUIMHEHUE (CYKEHHE), BA3ZKOCTD. VCTHBII Ompoc

2 JIByXKOMIIOHEHTHBIE JUarpaMMbl COCTOsAHUSA. [na- 18 KonTposibHas
rpamma Fe-C. ABromarHbie cranu. JIuTeitHbie cTa- pabota Nel.
. YcerHBIM  ompoc

3 TepmMooOpaboTKa yraepoOaUCThIX W JETUPOBAHHBIX 22 KoHnTtposbHas
craneil. XuMuKo-TepMuueckas oopadorka. IlemeH- pabota No2.
tausa. A3zotupoBanue. Hurpouemenranus. [{nanu- VYcrHblit onpoc
poBanwue. uddy3noHHAsS METAIITU3AIHA.

4 YraepoaucTele W JIETUPOBAaHHBIE cTanu. K3HOCO- 17 KonTposbHas
cTolkue cTanu. TBepblie criaBbl. AOpa3uBHbBIE Ma- pabota No2.
TEpUAJIBL. VYeTHBII onpoc

5 CnaBel Ha OCHOBE AJIIOMUHHUS, MEIH, HUKEIIS, THU- 16 KontponbHas
TaHa, MarHus. pabota Ne3.

VYeTHBII onpoc

6 DNEKTPOTEXHUUECKUE, KOMIIO3UIIMOHHBIC, MarHHT- 18 YCTHBIN ompoc

Hble MaTepuaibl. [lonuMepsl, mIacTMacchl, pe3UHBI.
AnnutrBHbIE TexHONornn. Hanomarepuansl.
7 Buner xopposun. Atmocdepnas kopposus. [log- 16 YcTHbI onpoc

3eMHas. KOppo3us. MEXKpUCTAIUIUTHAS KOPPO3HSL.
MeTob! 3a1UTHl OT KOPPO3UH.

5. Hepeqeﬂb y‘leﬁHO-MeTOIll/I‘leCKOFO o0ecrieueHus AJs
oﬁyqamu{nxcﬂ o AU CHMUIIJIMHE.

CaMOCTOSITeJIbHON PadoThl

Mertoanveckue yKazaHus st 00yJaroIuXCsl M0 OPTaHU3AINN CAMOCTOSTEIBHON PabOThI
M0 JUCHUIUIMHE, BKJIIOYAsl MEPEYeHbh TEM CaMOCTOSATEIbHOM paboThl, (OpMBI TEKYIIErO0 KOH-
TPOJIS TIO JUCITUILIMHE U TPEOOBAHHUS K UX BBIMOJHCHUIO Pa3MEIIeHbI B SJIEKTPOHHOM HHpOpMa-
1MoHHo-o0paszoBatensHo cpeae CIIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. @oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHUs POMEKYTOYHOM aTTecTaluun

[IpomexyTouHas arrecTanus 1Mo JUCIHUILUIMHE MPOBOAUTCS B (OpME 3alllUThl KypCOBOM
paboThI U ClauM HK3aMeHa
K sk3ameHy nomyckaroTCsl CTYIEHTBI, BBIMOJIHHUBIINE BCE (POPMBI TEKYLIETO KOHTPOJIS.
DK3aMeH MpeayCMaTpUBalOT BBIOOPOUYHYIO NMPOBEPKY OCBOCHMS MPEAYCMOTPEHHBIX 3JEMEHTOB
KOMIIETEHIIMH U KOMIUIEKTYIOTCS TPEMSI BOITPOCAMU U3 Pa3IMYHBIX Pa3/ieioB JUCIUIUINHBI.
Bpewms noaroToBku CTyJeHTa K YCTHOMY OTBETY - 10 30 MUH.
[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

3amaune Ne 1

1. IlpeBpanieHus B yriepoJAUCTHIX CTANIAX IPH OXJIaxKaeHuu. [lepintHoe npeBpalieHue.
Omnpenenenue nepaura, copouTa, TpOOCTUTA

2. XuMuKo-TepMuIecKas 00padoTka. A30THpPOBaHHE.
3. Komnozunmonnsie marepuansl. Knaccudukanus. Metos! n3rotosiaenus usaenuit uz KM.



http://media.technolog.edu.ru/

@OH/[1 OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE npezacTasieH B [Ipunoxenun Ne 1

Pe?)y.]II:TaTBI OCBOCHUA NUCHUIINIMHBI CUUTAIOTCA NOCTUTHYTBIMH, €CJIU IJIA BCCX 3JICMCH-
TOB KOMHGTCHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOB€Hb OCBOCHUSA KOMIICTCHIIMK HAa JaHHOM J3Talle —
OLCHKA «YJOBJICTBOPUTCIILHO).

7. Hepeqeﬂb y‘leﬁHbIX I/ISL[aHHﬁ, H606X0)1HMBIX AJifd OCBOCHUSA JUCHUILIMHBI.

a) meyaTHble U3aHMS:

1. Marepuanoseacaue: yueOHoe mocodue / M.M.CroiueB, C.B.Mskun, T.B.JIykarosa,
K.A.OrypuoB // MunuctepctBo o0pa3oBaHust W Haykh Poccuiickoii ¢enepanun, CaHKT-
[TeTtepOyprckuil rocy1apCTBEHHBIH TEXHOJOTUYECKMM MHCTUTYT (TEXHUYECKUHM YHUBEPCHUTET),
Kadenpa Teopernueckux ocHoB matepuanioBenenus. — Cankr-Ilerepoypr: CIIOI TU(TY), 2017.
—66c.

2. Jlykamosa, T.B. Vruepomucreie cramu: ydeOHoe mocobue / T.B.JIykamosa,
C.B.Msikun, K.A.Orypio // MunucrepctBo obpa3zoBanust U Hayku Poccuiickoit dheneparuu,
Cankr-IlerepOyprckuii rocyapCTBEHHBIM TEXHOJIOTMUECKUNW MHCTUTYT (TEXHUYECKHI YHHUBEP-
curer), Kadenpa Tteopermueckux ocHoB wmarepuanoBeaeHus. — Cankr-llerepOypr:
CIIOI' TU(TY), 2018. — 23 c.

3. JlerupoBanHnbie cranu: ydeonoe mocobue / T.B. Jlykamosa, C.U. I'punesa, B.H. Ko-
po6ko, C.B. Mskun // MunucrepctBo obpa3oBanus u Hayku Poccuiickoit denepanuu, CaHkT-
[TeTtepOyprckuil rocy1apCTBEHHbIH TEXHOJOTUYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa Teopetnueckux ocHoB MatepuanoBenenus. — Cankr-IlerepOypr: CII6I TU(TY), 2013.
-38c.

4. ATIOMUHUHN, MarHui M JIETKUE CIUIaBbl Ha UX ocHoBe: yueOHoe mocobue / C.B.MskuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. CsrueB // MunuctepcTBo oOpa3oBanus u Hayku Poccuii-
ckoit ¢denepanuu, Cankr-IleTepOyprekuil Tocy1apcTBEHHBIH TEXHOJIOTHUECKUNA MHCTUTYT (TeX-
Hu4eckuil yHuBepcuteT), Kadenpa Tteopernueckux OCHOB MarepuanoBefeHus. — CaHKT-
[TetepOypr: CIIOI' TU(TY), 2019. — 32 c.

5. Jlykamosa, T.B. Meap u cIuiaBel Ha €€ OCHOBBL: yueOHOe mocoOue / T.B. Jlykamoga,
C.B. Msxkun, K.A. Orypros // MunuctepctBo o06pazoBanus U Hayku Poccuiickoit dhenepanumu,
Cankr-IlerepOyprckuil rocyapCTBEHHBIM TEXHOJIOTMUECKUNH MHCTUTYT (TEXHUYECKHI yHHUBEp-
curer), Kadenpa Tteopernmueckux ocHoB MmarepuanoBeaeHus. — Cankr-IlerepOypr:
CIIOI' TU(TY), 2020. — 34 c.

6._Ap3amacoB, B.b. MarepuanoBenenue: ydeOHUK JUI CTYA. YUPEXKICHHH BbICHI. TPOd.
O6pazoBanus / B.b. ApzamacoB, A.A. YepenaxuH, - MockBa: U3narenbckuii neHTp «Akajne-
musi», 2013. — 173 c. - ISBN 978-5-7695-8835-8.

7. Torrurraiin, I'. ®usnko-xumMudecke ocHOBBI MatepuanioBeaenus: / I'. T'orrmraiin; nep.
c anri. K. H. 3onorosoi, /. O. Yapkuna, nox pen. B. I1. 3nomanoBa. — Mocksa: BUHOM. Jla-
ooparopus 3Hanmit, 2009. — 400 c. - ISBN 978-5-94774-769-0.

8. Enmucees, A. A. ®yHKIMOHAIBHBIE HAHOMATEpUaANbl: ydeOHOE TTocoOue JUIsl By30B I10
coern. 020101 (011000) — «Xumusi» / A. A. Enucees, A. B. Jlykamun; nog pen. 10. 1. Tperbs-
koBa. — MockBa: ®uszmariut, 2010. - 452 c. - ISBN 978-5-9221-1120-1.

9. Kammctep, V. JI. MarepuanoBeneHne: OT TEXHOJIOTHH K MTPHUMEHEHHIO (METaJUTBI, Ke-
pamuka, nonumepsl) / Y. JI. Kammucrep, [. k. PerBuy; nep. ¢ anri. noxa pexa. A. 5. Mankuna.
— Cankr-IlerepOypr: M3a-Bo HOT, 2011. — 895 c. - ISBN 978-5-91703-022-7.

10. Jlaxtun, KO.M. MarepuanoBeaenue: ydeOHuK g By3oB. / FO.M. Jlaxtun, B.IL
JleonTteeBa. — Mocksa: Anesaac, 2009. — 528 c. - ISBN 978-5-903034-54-3.

11. MatepuanoBeeHHEe U TEXHOJOTMU COBPEMEHHBIX M MEPCHEKTUBHBIX MAaTEpUANIOB:
nabopatopubiii ipaktukyM / M.M. Cerue, B.H. Kopo6xo, B.B. baxmetrres, C.B. Msikun [u
np.]; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanyu, Cankr-IletrepOyprekuii
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rOCY/IapCTBEHHBIA TEXHOJIIOTUYECKUH MHCTUTYT (TexHudeckuil yHuBepcureT), Kadenpa teope-
TUYECKHX OCHOB MaTepuanoBeneHus. — Cankr-IlerepOypr: [0. u.], 2013. — 161 c.

12. TlonmumepHbIE KOMIO3UIIMOHHBIE MaTepUANBl: CTPYKTYpa, CBOWMCTBA, TEXHOJOTHS:
yueOHoe 1ocoOue st By30B 10 criell. "TexHoIorus nepepadoTKy IIACTUYECKUX Macc M 3Ja-
ctomepos"/ M. JI. Kep6ep [u ap.]. — Cankr-IletepOypr: IIpodeccus, 2009. — 557 c. - ISBN 978-
5-93913-130-8.

13. Comnnes, FO.I1. Marepuanosenenue: yueOnuk mns By3oB. / FO.I1. Comnnes, E.N.
[Tpsxun. — Cankr-IletepOypr: Xumuzaat, 2007 — 784 ¢. - ISBN 5-93808-131-9.

14. Xumnueckas auarHoctuka matepuanos / B. I'. Kopcakos [u ap.]. IlerepOypr. roc.
yH-T niyTer coobmenus. — Cankr-IletepOypr: [leTepOypr. roc. yH-T myTeit coobmienus, 2010. —
224 c. - ISBN 978-5-7641-0254-2.

0) 3JIEKTPOHHbIE U3IAHMS .

1. Marepuanosenenue: yuyeoHoe nocooue / M.M.Corue, C.B.Mskun, T.B.JIykamiosa,
K.A.OrypuioB // MunuctepctBo oOpa3oBaHusi W Hayku Poccuiickoir ¢enepanuu, CaHKT-
[TerepOyprckuii rocyapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKHUH YHUBEPCHUTET),
Kadenpa teopernyecknx ocHoB matepuanoBenenus. — Cankr-IlerepOypr: CIIOI' TU(TY), 2017.
— 66 c. // CII6I'TU. Dnexrponnas 6ubnuoteka. - URL: https://technolog.bibliotech.ru (nara 06-
pamenusi: 15.12.2021). - Pexxum qocTyma: ajist 3aperucTpup. MoJib30BaTelieit.

2. JlykamoBa, T.B. Vrmepomucteie cramu: ydebnoe mocobue / T.B.JIykamosa,
C.B.Msikun, K.A.Orypio // MunucrepctBo oOpa3zoBanus U Hayku Poccuiickoit dheneparuu,
Cankr-IlerepOyprckuii rocyiapcTBeHHbI TEXHOJIOTMYECKUH MHCTUTYT (TEXHUYECKHH yHUBEp-
curer), Kadenpa Tteopermueckux ocHoB wmarepuanoBeaeHus. — Cankr-llerepOypr:
CIIoI'TU(TY), 2018. — 23 c¢. // CIIGI'TU. DOnektponnas Oubmuoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 15.12.2021). - Pexum noctyna: ajsi 3aperu-
CTpHUp. MOIB30BATEINEH.

3. JlerupoBanHnbie cranu: ydeOnoe mocobue / T.B. Jlykamosa, C.WU. I'punesa, B.H. Ko-
po6ko, C.B. Mskun // MunucrepctBo obpa3oBanus u Hayku Poccuiickoil denepanuu, CaHkT-
[TeTrepOyprckuil rocy1apCTBEHHbIH TEXHOJOTUYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kagenpa teopernyecknx ocHoB MatepuanoBenenus. — Cankr-IlerepOypr: CIIOI' TU(TY), 2013.
— 38 ¢. // CII6I'TU. Dnextponnas oubnmoreka. - URL: https://technolog.bibliotech.ru (mata 06-
pamenusi: 15.12.2021). - Pexxum nocTyma: uist 3aperucTpyp. MOJIb30BaTeNeH.

4. ATOMUHUHN, MarHui U JIETKUE CIIJIaBbl HA UX OCHOBE: yueOHoe nmocobue / C.B.MskuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. CsrueB // MunuctepcTBo o06pa3zoBanus U Hayku Poccuii-
ckori penepanun, Cankt-IlerepOyprckuii rocy1IapCTBEHHBIN TEXHOJIOTMUYECKUH WHCTUTYT (TEX-
Hudeckui yHuBepcuteT), Kadenpa rteopernueckux OcHOB MatepuanoBeneHus. — CaHKT-
[Terepoypr: CIIOI'TU(TY), 2019. — 32 c. // CII6BI'THU. Dnexkrponnas Ombmmoreka. - URL:
https://technolog.bibliotech.ru (mata oOpamenus: 25.12.2021). - Pexxum jmocTyma: uisi 3aperu-
CTPHp. MTOJIB30BATEIEH.

5. Jlykamosa, T.B. Meap u criaBbel Ha ee OCHOBBL: yueObHoe mocobue / T.B. Jlykamiona,
C.B. Msxkun, K.A. Orypros // MunucrepctBo o0pa3oBanus U Hayku Poccuiickoil denepaunu,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTMYECKUH MHCTUTYT (TEXHUYECKHH YHUBEp-
cuter), Kadenpa teopernueckux ocHOB MmarepuanoBeaeHus. — Cankt-IlerepOypr:
CIIoI'TU(TY), 2020. — 34 c. // CII6I'THU. DOnekrponHas Oubmuoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 26.12.2021). - Pexkxum mocTyma: ajsi 3apery-
CTpUD. NOJIB30BATENEH.

6. 3akayika yriIepoauCTBIX cTajeii: MeTroaudecknue yka3zaHus K JabopaTopHoOU padore: /
B. H. Kopo6ko [u ap.]; MunucrepcTBo o0pazoBanus 1 Hayku Poccuiickoit @eneparum, CaHkT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJOTHYECKHM HMHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kagenpa teopernueckux ocHoB MarepuanoBenenus. — Cankr-IlerepOypr: [6. u.], 2010. — 22 c.
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// CII6I'TU. Dnekrponnas 6udamoreka. - URL: https://technolog.bibliotech.ru (mara obparme-
aus: 18.12.2021). - PesxxuM moctyma: Uit 3aperucTpHp. MOIb30BaTeIIeH.

7. KopoOko, B.H. OcHOBBI TEXHOIOTHU KOHCTPYKIIMOHHBIX MaTEpHAIOB: Y4eOHOE MOCo-
oue / B. H. Kopo6ko, M. M. CrrueB, A. b. PomanoB; MunucrepctBo ob6pazoBanus u Hayku Poc-
cuiickoit ®denepanyu, Cankt-IleTepOyprckuii rocyapcTBEHHBI TEXHOJIOTMYECKH WHCTUTYT
(rexunueckuit ynusepcuteT), Kadenpa Teopernmueckux ocHOB marepuanoBefeHus. — CaHKT-
[TerepOypr: [6. wu.], 2012. - 97 c. // CIIGI'TU. Dnexrponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.12.2021). - PexkuM gocTyma: ajsi 3apery-
CTPUP. MTOJIB30BATEIEH.

8. Kopo6xo, B. H. MnmmtoctpaTuBHBIN MaTepuan ajis JEKIHi 1o Kypey "MatepuanoBese-
uue": yueoHoe nocooue / B.H. Kopooko, M.M. Ceriues, I'.E. I'opsauna ; MunuctepcTBo o0pa-
3oBaHMs U Hayku Poccuiickoit ®eneparuu, Cankr-IlerepOyprckuii Tocy1apCcTBEHHBIA TEXHOJIO-
TUYECKH MHCTUTYT (TeXHUYECKUW yHHBepcuTeT), Kadenpa TeopeTnueckux OCHOB MaTepuaso-
Benenus. - Cankr-IlerepOypr: [6. u.], 2011. — 61c. / CII6GI'TU. DnexrponHas O6ubauoreka. -
URL: https://technolog.bibliotech.ru (nata oopamenus: 20.12.2021). - Pexxum gocrymna: uis 3a-
PETUCTPUP. MOTB30BATEIIECH.

9. MatepuanioBeIcHHE ¥ TEXHOJOTHH COBPEMEHHBIX M MEPCIIEKTUBHBIX MAaTEPHAJIOB: Ja-
6oparopusiii mpaktukym / M.M.Csrues, B.H. Kopo6ko, B.B. baxmetseB [u ap.]; MunucrepcTBo
oOpa3oBanus u Hayku Poccuiickoit ®@enepaunu, Cankr-IlerepOyprekuii rocyaapcTBEHHBIN TeX-
HOJIOTUYECKUN MHCTUTYT (TeXHUYECKHil yHuBepcurter), Kadenpa reopernueckux 0CHOB MaTepu-
anoBenenus. — Cankr-IlerepOypr: [6. u.], 2013. — 161 c. // CII6I TU. DnextponHas 6ubiaroTeKa.
- URL: https://technolog.bibliotech.ru (mara o6parenus: 15.12.2021). - Pexxum goctyma: ajist
3aperucTpup. NoJb30BaTENEH.

8. Hepeqenb JICKTPOHHBIX 06pa30BaTeJ’IbeIX pecypcosB, He00XOAUMBIX JIJIsl OCBOe-
HUA JUCHMUIIJIMHBI.

WuTepHer-pecypcbl: NPOBOAUTH IMOUCK B  Pa3IMYHbIX CHUCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCIoJb30BaTh MaTEePHAJIbI
CaliTOB, pEKOMEHIOBaHHbBIX MPEIO0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSAX.

C KOMIIBIOTEPOB HHCTUTYTA OTKPBIT JOCTYI K:

www.elibrary.ru - eLIBRARY - HaydHast a5eKTpoHHasi OMOIMOTEKA TIEPHOANICSCKUX H3-
JTaHUM;

http://e.lanbook.com - DnekTpoHHO-OMONIMOTEUHAs CHCTEMa M31aTeNbCcTBa «JIaHby, KO-
JeKIuu «XuMus» (KHUTH u3AaTenbeTB «Jlauby, «bunom», «<HOT»), «Hanotexnomnorun» (KHUTH
u3narenscTBa «bunom. Jlabopatopus 3HaHUINY);

www.consultant.ru - Koncynsrantlliroc - 6a3a 3akoHOATETBHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWWw.scopus.com - ba3a maHHBIX pedepaToB M IMTUPOBAHMS ScOpus H3AaTENbCTBA
Elsevier;

http://webofknowledge.com - VYuuBepcanpHas pedepaTuBHas 0a3a NaHHBIX HAayYHBIX
nyonukanuiit Web of Science komnanuu Thomson Reuters;

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

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

Press;

http://www.sciencemag.org/ - [TomHOTeKCTOBBII TocTyn K *xKypHary Science (The Ameri-
can Association for the Advancement of Science (AAAS));

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

http://pubs.acs.org - Jloctynm k koutekuuu xypHajioB Core + m3maTenbCcTBa American
Chemical Society;
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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/
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 - TIOJHOTEKCTOBBIN JOCTYH K KOJUICKIIUU >KypHAJIOB
Cambridge University Press.

9. MeToauyeckue yKazaHus sl 00yYAIOUIUXCSI 10 OCBOEHUIO TUCIUTIMHBI.

Bce Buapl 3ansTHil 0 AucnuIuinHe «MartepraaoBeeHHe» MPOBOAATCS B COOTBETCTBUH C
TpeboBanusmu cieayromux CTII:

CTII CII6I'THU 040-02. KC YKIB. Bunbr yaeoHbIx 3ansaTuil. Jleknusa. O6mmue tpeGoBa-
HUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopaTopHbie 3aHATHS.
O6mue TpeboBaHMs K OPraHU3aluy U MPOBEACHHUIO.

CTO CIIGI' TU(TY) 044-2012. KC YK/IB. Bunper yueOHbIx 3ansTHii. KypcoBoit mpo-
ekt. Kypcoas pabora. O6mme TpeboBaHusI.

CTII CIIOI'TU 048-2009. KC YKIB. Buasl yueOubix 3anaruii. CamocTosiTeIbHas TU1a-
Hupyemas pabota ctyaeHToB. O6mmue TpeOoBaHMs K OPraHU3aluy U TPOBEACHHUIO.

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE AaHHOW AUCHUIUIMHBI, JIy4lle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas IpPU 3TOM PETYISIpHOE MOBTOPEHHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBHSIMHM IPAaBUIBHOM OpraHu3alliy yueOHOro mpoiiecca Juisi CTYACHTOB
SIBIISICTCS:

IJIAHOBOCTH B OPTaHU3aluu y4eOHOU padoThI;

Cephe3HOE OTHOIICHHE K N3YUYECHHUIO MaTepraa;

MIOCTOSIHHBIA CAMOKOHTPOITb.

Ha 3aHSTHS CTYACHT TOJDKEH NPUXOUTh, IMEsl 3HAHUS 110 YK€ U3ydCHHOMY MaTepHaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJILHOI0 MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManoHHbIE TEXHOJIOTHH.

B yueGHOM mporuiecce 1o 1aHHOW AMCLUUILIMHE MPEAYCMOTPEHO HCIOJIb30BaHUE MH(OP-
MAaIMOHHBIX TEXHOJIOTHIA:

YTEHHUE JICKIUI ¢ UCTIONb30BaHUEM CIIal/I-Ipe3eHTaLUH;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHoe obecneyeHue.
Jl1is mpoBeeHUs 3aHATHIT UMEIOTCS MePCOHANTbHBIE KOMIBIOTEPHI ¢ MPOTPAMMHBIM 00ec-
IICYCHHUEM:
- Windows,
- OpenOffice.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza 'TTHTH CO PAH.

2. http://borovic.ru - 6a3a marentos Poccumn.

3. http://1.fips.ru/wps/portal/Register - denepanbHbIii HHCTUTYT MPOMBIIIIICHHOH CO0-
CTBCHHOCTHU

4. http://google/com/patent- 6a3za marentos CIIIA.

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

6. http://patentmatie.com/welcome - 6a3a marentos CIILA.

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 — Poccuiickasi morckoBasi CHCTEMa HAy4YHBIX MyOJIMKAIIUH.
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http://journals.cambridge.org/
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http://googl/com/patent
http://freepatentsonline.com/
http://patentmatie.com/welcome
http://patika.ru/Epasenet_patentnie_poisk.html
http://gost-load.ru/
http://worlddofaut.ru/index.php
http://elibrary.ru/

11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAsI CUCTEMa HAYYHBIX MTYOJIUKAIHIA.

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

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 XUMHUECKUX COCTUHCHUH.
16. http://markmet.ru — mapo4yHuK craei.

11. MarepuajibHO-TeXHHMYECKOe O0ecreyeHne 0CBOeHN s TUCIUILIMHBI B X0/1e peaJlu-
3anum o0pa3oBaTeIbHOH MPOrPaMMBbI.

Jliis mpoBeieHUs 3aHSATUN B MHTEPAKTUBHOM (opMe, UTEHHUS JIEKIMH B BUJE Mpe3eHTa-
1M, 1EMOHCTPALH BUIE0 MAaTEPHAIIOB UCIIOIb3YETCS MYJIbTUMEIUIHAS TEXHUKA.

Jliia mpoBeAeHHs] MPAKTUUYECKUX 3aHSATHI HMCHOJB3YIOT KOMITBIOTEPHBIM KJacc ¢ Mmepco-
HaJIbHBIMU KOMIIbIOTEPAMHU.

Jliia mpoBefeHHsT MacTep KJIAacCOB U JIEMOHCTpAIMU MPAKTHUECKON HCCiIe10BaTeNIbCKON
paboOThI UCTIOJIB3YETCS CIIeayIoIIee 000pyIOBaHUE:

1. Kommneke snexrpuueckux uzMmepenuit HaHocTpykTyp (RLC metp E7-20, BonbT™MeTp
YHUBEpCAIbHBIA AieKTpoMeTpuueckuii B72-42, kommnekc uzmepurenbHblii K505, uctounuk
KamuOpOBaHHBIX HampspkeHud, anekrpomerp Keithley, reHeparop curHanoB HH3KOYAaCTOTHBIM
['3-123, merommertp [1C-1, HCTOUHUK MUTAHUS TOCTOSHHOTO ToKa b5-44);

2. KoMIuiekc crieKTpalibHBIX U3MepeHHi (ATOMHO-a0copOIMOHHBIN ciekTpoMeTp MI'A-
915, cxkanupyromuil 1eKkTpoHHBIH MuKpockon Tescan Vega 3 SBH, nudpaxTomeTp peHTreHOB-
ckuii Rigaku Smartlab, ciekrpodoromerper CD-46, CD-56, ciekrpokonopumerp TKA-BJ, sip-
xomep OITY-YXJI4, nazepusiii Mukpoanaiuzarop LMA -10, UK-mMukpockon co cnekrpodoTo-
metpom Nicolet FT-IR, crnexktpodayopumerp AvaSpec-3648, ucciaeqoBaTeIbCKHid paguoMeTp
IL1700, mukpockon ntomuHecteHTHbINH JITOMAM);

3. Komruieke onrtuueckux usmepenuii (15 meramiorpaduyeckux Mukpockonos MUM-4,
MUM-6, MUM-8, yHHBepcalbHBI H3MEPHUTEIbHBIN MuKpockon YMUM-21, pedpakromerp
NP®-23, 2 munepanoruueckux Mukpockona MIH-8, 2 mukporsepaomepa [IMT-3,)

4 YcTaHOBKA MOJIEKYJIIPHOTO HaclaauBaHMs,

5.YcTaHoBKa U3MepeHHs MOJSPHON U HEMOJSPHON COCTaBISIONIUX CBOOOIHOM MOBEpX-
HOCTHOW JHEPIUH;

6. AHasnM3aTop pazMepa 4acTHLI;

7. Aunatometp kBapuessiii JIKB-4,

8. Poraumonsslii Buckozumerp «Rheotesty,

9. IIpecca CarlZeisse Jena ycunuem 10 u 30 T.;

10. IBe ynbTpa3BykoBble BaHHa Y3VY- 0.25;

11. Becol anekrponnbie ananutuueckrne ALC-210d4, srekTpoHHBIE TEXHUYECKHUE
ET-300;

12. Becol mexanndeckue BHII, BKJI-500M, BJIP-200, WA-21,

13. Tpu 60kca 7bI11-OC;

14. Bakyymusble cymmibHbie mkadsr SPT-200,

15. Dnexrponeun nadoparopusie SNOL 6,7/1300, POM 24/87, MII-2YM wu np. ¢ pabo-
yeii TemmepaTypoii 10 1600°C;

16. TepmomeTpsl, TEpMOTIApHI;

17. bunuctunnstopsl crexisinabie bC, muctmmaropsr [19-4,

18. MaruutHasie Meraaku MM-5;

19.CreknsinHas mocynaa: KojaObl, MEpHbIE IIWJIMHJPbHI, BOJOCTPYUHBIM HacocC, XOJ0IUIb-
HuK, yamku [letpu, konba bynsena, Boponka broxuepa.

15


http://springer.com/
http://dissforall.com/
http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
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12. OcoGeHHOCTH OCBOECHUS JUCHUNIMHBI HHBAJIUAAMH U JHIAMH C OTPAHMYEHHbI-
MH BO3MOKHOCTSIMH 3710POBbSI.

JU11 MHBANUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU y4€OHBIE IIPOLIECC OCYILECTB-
asiercst B cooTBeTcTBUH ¢ [losiojkeHneM 06 opranuzanuu yueOHoro mporecca i 00yuyeHus: uH-
BaJIMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXHOCTAMHU 3710poBbsi CIIOI' TU(TY), yTBepKaeHHBIM
pexropom 28.08.2014.
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[Ipunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEACTB
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 PALIMOHATILHOTO HCIIOIb30Ba-
HUS CBIPHEBBIX U SHEPTETUYECKUX PECYPCOB B MAIIIMHO-
CTPOCHUMU.
OIIK-12 OIIK-12. CnocobeH oopMIIATh, IPEACTABIATh U JOKIIA/bl-| IPOMEKYTOUHBIN

BaTh PE3yJIbTaThl BBIIIOJIHEHHON pabOTHI.
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon n naumenosna-
HUE WHINKATOpa

INoka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpPHI)

Kpurepnit
OLIEHUBAHUS

YPOBHU COOPMHWPOBAHHOCTU
(ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)

AOCTHIKCHHS KOM- «yIIOBIIETBOPUTEIHLHOY «XOPOIIOH» «OTITUYHO»
eTeHInH (OpOroBHIi) (cpenmwmit) (BBICOKHIA)
OIIK-7.2. Wcnonb- | 3HaeT o0IIyto KiaccuGUKauio OTBeTEHI Ha BO- Nmeer o60mee mnpen- | Bocnpoussoaur  tep- | O0nagaeT IMIMPOKUM CIICK-
3yeT 3HaHWSA 10 | COBPEMEHHBIX M EPCIEKTUBHBIX IPOCHI K 9K3aM€- | CTaBIEHHE O CTPYKTYPE | MUHBI, OCHOBHBIE IIO- | TPOM 3HaHMH B 00JIACTH CO-
MPUMEHEHUIO  CO- | MaTepuaioB, o0iacTi ux npumeHe- | Hy Ne 1-50. W CBOIMCTBAX MaTepua- | HATHsA, 3HAeT OOIIylo | BDEMECHHBIX MaTepHasoB,
BpeMeHHbIX U mep- | Hus (3H-1). Kypcosasi pabo- | jop, oGnactsax ux nmpu- | kraccuukanuo Mate- | METOJIOB  ONPENCNCHHS  UX
CIIEKTUBHBIX Mare- Ta. 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 IPUMEHEHUS
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-
Ui 10 WX ONTHMAJIBHOMY
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 MATECPUATIOB
(3H-2).

YmMmeer MMPOBOJAUTL 3KCIICPUMCHTHI,

oOpabateiBaTh MX pe3ynbTaThl (Y-
2).

OTBeTH Ha BO-
MPOCHI K IK3aMe-
Hy Ne 51-75.
Kypcosas pa6o-
Ta.

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

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

Crioco0eH ¢ TOMOIIBIO
MPeroaaBareisi  BhIOH-
path Hauboiee ONTHU-
MaJIBHBIC METOOUKHU
N3MEPCHUA u CTaH-
JApTHBIX  WCIBITAHUM
OCHOBHBIX CBOWCTB W
[EJIEBBIX  XapaKTepH-
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 TPOMEKYTOUHAS aTTECTAIUS TPOBOIUTCS B (hopMe SK3aMEHA U 3aIIUTHI
KypcoBO# paboTel. st monydeHus 3K3aMeHa JOKEeH OBITh JOCTUTHYT «IIOPOTOBEIINY» YPOBEHB
c(hOPMHUPOBAHHOCTH KOMITCTCHITHH.

3. TunoBble KOHTPOJILHBbIE 3aaHUS JJISI IPOBEAECHUS IPOMEKYTOUHON aTTecTAluM
a) Bonpochl 17151 OLleHKYU 3HAHUI, YMEHUH U HABBIKOB, C)OPMHUPOBAHHBIX y 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.
23.

MarepuanoBeaeHue — onpeeieHne u 00beKT n3ydenus Hayku. Kinaccuduxanus ma-
TEpUaoB.

IIpuposa XMMHUYECKOM CBSI3U M CBOMCTBA MaTEPHUAIIOB.

TuMbI KPUCTAIUIMYECKUX PEIIETOK, KOOPAUHAILIMOHHBIE YUCIIA, CBA3b C INIOTHOCTHIO U
JPYTUMH CBOMCTBaMU KpHuCTaIIOB. TuIlbl 1eeKToB B KpucTaiiax. Biusaue nedex-
TOB Ha MPOYHOCTb.

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

[TpaBuiio da3 I'n66ca. [TpaBuiio orpeskos. [Ipumep npumenenus. [loctpoenne kpu-
BOM OXJIaXKJAECHUS CILIaBa.

HavepTuTh A1ByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHUS Ul CIUIABOB C OTCYTCTBHEM
pPacTBOPUMOCTH KOMIIOHEHTOB B TBEPZOM COCTOSIHUM. OnucaTh TOUKH, TUHUH, (Ha3bl
¥ 00J1acTH Ha TUarpaMmme.

HauepTuTh 1ByXKOMIIOHEHTHYIO IUarpaMMmy COCTOSIHUS JUIsl CIUIABOB C HEOTPaHU-
YEHHOU PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU. OnucaTh TOUKH, JTH-
HUH, $a3sl 1 00J1ACTH HA JHArpamMMme.

HavepTuTh AByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHUSA JUIs CILJIaBOB C OTPaHUYEH-
HOW pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSIHMM. OnucaTh TOUYKH, JIMHUMY,
¢a3bl ¥ 00J1aCTH HAa JUarpamme.

HauepTuTh 1ByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHMSI [UIsl CIUIAaBOB ¢ 00pa30BaHU-
€M B TBEPJIOM COCTOSIHUM XMMHUYECKOr0 coeAuHeHUsl. OnucaTh TOUYKH, JIMHUH, (Pa3bl
¥ 00JIaCTH Ha TuarpaMMe.

PaBHOBecHas auarpamma xene3o-yriaepoa. JINHUM Ha 1uarpaMMe U KpUTHUYECKUe
TOYKH.

[TpeBpartieHus B yriepoaucTbIX CTaIsX MpHU HarpeBaHuu. Da3oBble IPEBPAIICHHUS.
ITpeBpanieHus B yriepogucTsIX CTasaX MU oxJaxaeHuu. [lepautHoe npespaiueHue.
Jlatb onpenenenue nepianra, copouTa, TpPOOCTHUTA.

JlaTb omperneneHus 1 onucaTh CBOICTBa (eppHTa, ayCTeHUTa, ieMeHTuTa. Kak Ha ux
CBOICTBA BIIUSIET JIETUPOBAHUE.

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

Tepmuueckas o6paboTka — otiyck. Onpezaenenue, 3aueM npumenstores. Kak u no-
Yyemy [P 3TOM U3MEHSIOTCS] CBOWCTBA.

Tepmuueckas 06paboTka oTxur. OnpeneneHue, BUablL, 3adyeM npuMensiercsa. Kak u
oYeMy MPH 3TOM U3MEHSIOTCS CBOICTBA.

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

XuMHKO-TepMuUeckas oopadoTka. LlemenTanus. A3oTupoBaHue.
XuMuko-TepMuyeckas oopadorka. Hurpouemenranus. Llnanuposanue.
XuMHKo-TepMuueckas oopadotka. J{uddy3rnonHas MeTamm3anus.
Tepmomexannyeckas oopadorka (BTMO, HTMO).

VYrnepoauctsle cranu. BnusiHue yriaepona u npuMecei Ha CTPYKTYpY U CBOMCTBa
craneil. MapkupoBKa yriiepoAUCTBIX CTaJIEH.
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24.

25.
26.

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

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

51.
52.
53.

54.
55.

KoHcTpyKImoHHBIE IErMpOBaHHbIE CTaNH. MapKUpOBKa, BIUSHUE JIETUPYIOIIHUX Jie-
MEHTOB Ha CTPYKTYpPY U CBOMCTBA CTAJICH.

Cranu ¢ ocoOsIMU cBOlicTBaMu. HeprkaBerolue, ;xapoCcToiKue, KaponpoyHbIE CTANH.
HNHcTpyMeHTallbHbIE MaTepUabl. Y TJIEPOJIUCTHIE U JIETUPOBAHHBIE HHCTPYMEHTAb-
HBIE CTAJIH.

ABTOoMarHble cTanu. JIuTelHple cranu.

N3nococroiikue cranu. Cranes lagdunbaa. 'padutuzupoBannas crais.
N3HococToiikue cranu. llITaMmoBeie cTaiu.

N3HococToikue ctanu. [logmmMnHUKOBBIE CTaN.

HNHcTpyMeHTalIbHBIE MaTepUalbl. TBEpAbIE CIUIABBI.

WNHcTpyMeHTanbHbIe MaTepuaibl. AOpa3uBHBIE MaTEPHAIIBL.

UyryHsl — BUbL, IOJIy4Y€HUE, CBOMCTBA, MAPKUPOBKA, IPUMEHEHUE.

Knaccugukarus amoMIHUEBBIX CIIAaBOB. 3aKajlKa M CTApEeHHE ATFOMUHUEBBIX CILIa-
BOB. OnpezenieHue, 3aueM NpuMeHstoTcs. Kak u moueMy npu 3ToM U3MEHSIOTCA
CBOMCTBA.

Jedopmupyembie aTrOMUHUEBBIE CIIIaBbI HEYNIPOUHsIEMbIe TepMO0OpaboTKON. Map-
KHPOBKA, COCTaB, CTPYKTYpa, CBONCTBA, IPUMEHEHHE.

Jedopmupyembie aTtOMUHUEBBIE CIUIABBI YIIPOUHsAEMbIe TepMO0OpaboTKoi. Mapku-
POBKa, COCTaB, CTPYKTYypa, CBOMCTBA, IPUMEHEHHE.

CredeHHblE aTIOMUHHUEBBIE TOPOLIKU. MapKku, CTPYKTypa, COCTaB, CBOMCTBA, IPUMeE-
HEHHUE.

JluTeiiHble aMIOMUHUEBHIE CIIABHI (CHIIYMUHBI). MapKu, CTPYKTypa, COCTaB, CBOM-
CTBa, IPUMEHEHHUE.

Jlarynu. MapkupoBka, cocTas, CBOMCTBA, IPUMEHEHUE.

bpon3sbel. MapkupoBka, COCTaB, CBOMCTBA, IPUMEHEHHUE.

CruiaBbl Ha OCHOBE HUKEJIS.

CniaBbl Ha OCHOBE TUTaHa.

[Inactmaccel. Ctpykrypa. TepMoniacTsl, UX CBOMCTBA U IPUMEHEHUE.

[Tnactmaccel. CTpykTypa. PeakronnacTsl, uX CBOMCTBA M MPUMEHEHHE.
DIIEeKTpOTEXHUYECKHE MaTepHraibl. [[pOBOJHUKOBBIE MaTepHabl C HU3KUM YIE€IbHBIM
conpoTtusiieHueM. CBEpXITPOBOIHUKH.

DNeKTpoTeXHUYEeCKHEe MaTepraiibl. [[pOBOJHUKOBBIE MaTEpPHUAIIBI C BBICOKUM yJ1E€Tb-
HBIM conpoTuBieHneM. Konraktasle marepuaisl. [Ipunou.

Komno3ummonnsie Matepuansl. CTpyKTypa U CBOMCTBA. ['eTHHAKC, TEKCTOIUT, CTEK-
norekctomut, JICII u T.71.

Bunbl KOPpO3MOHHBIX pa3pylleHHil. BiusiHue KOppO3MOHHON CTOMKOCTH METalla Ha
paboTOCTIOCOOHOCTD U HA/IEKHOCTD U3/1€TNI U KOHCTPYKLUN U3 HETO.

ITokazarenu KOppO3MOHHOM CTOMKOCTH. BiussHME KOPPO3UOHHON CTOMKOCTH METaJljIa
Ha paboTOCIIOCOOHOCTh U HAZIe)KHOCTh U3/1€NUN U KOHCTPYKLIUNA U3 HETO.
XuMHUEcKas ¥ JIEKTPOXUMUYECKas KOppo3us. BiusgHre Koppo3nOHHOIN CTOMKOCTH
MeTaJljia Ha paboTOCIOCOOHOCTh U HA/IEKHOCTh U3JIEINIM U KOHCTPYKIUN U3 HETO.

0) Bonpocs! 1151 OLleHKH 3HAHMI, YMEHH M HABBIKOB, C()OPMHPOBAHHBIX Y CTY-
nenTa no komnerenuuu OIIK-12:

MarepuanoBeneHue — onpeaeneHiue U 00beKT n3yuenus Hayku. Kinaccudukanus ma-
TEpPHAJIOB.

IIpupoaa XMMHUYECKO CBSI3M M CBOMCTBA MaTEPHUAIIOB.

THUIBI KPUCTAIVIMYECKUX PELIETOK, KOOPANHALIMOHHBIE YHCIIA, CBSI3b C INIOTHOCTBIO U
JpYTMMHU CBOMCTBaMH KpucTauioB. Tumsl nedexkToB B kpuctaiiax. Bausaue nedek-
TOB Ha IIPOYHOCTb.

Vupyras u nnactudeckas nedopmarnus. Hakmen. Pekpucranmuzanms.

MexaHuueckre CBOMCTBa MaTepHaIOB U CIIOCOOBI X U3MEPEHUSI.

21



56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.

IIpeBpaleHus B yriaepoaUCThIX CTAIAX pU HarpeBaHuU. Da30BbIe PEBPALLECHUS.
[IpeBpanieHus B yriepogucCThIX CTAISAX MPH OXJIaxaeHuu. [lepauTHoe npespaiueHue.
Jlatp ompenenenue nepauTa, copouTa, TPOOCTHUTA.

JlaTb onperneneHus u onucaTh CBOicTBa (eppuTa, aycTeHuTa, HeMeHTuTa. Kak Ha ux
CBOMCTBA BIIAAET JIETUPOBAHHUE.

Tepmuueckue 06paboTky - 3akanka. Onpenenenue, 3aueM npumensercs. Kak u no-
4emy IIpU STOM U3MEHSAIOTCS CBOMCTBA.

Tepmuueckas 06paboTka — otnyck. Onpezaenenue, 3aueM npumenstores. Kak u no-
4emy IpU STOM U3MEHSAIOTCS CBOMCTBA.

Tepmuueckas 06paboTka oTxur. OnpeneneHue, Buabl, 3aueM npuMmensercs. Kak n
[I04YEMY IIPU 3TOM U3MEHSIOTCS CBOMCTBA.

Tepmuueckas 00paboTKa — HOpMaIU3aLys. Y IPOUYHsIOIIas TepMUuecKas oopadboTka
3aKaJKa U CTapeHue

VYranepoauctele cranyu. BinsHue yriepona u npuMecei Ha CTpPYKTYpY U CBOWCTBA
crajneil. MapkupoBKa yriepOAUCTBIX CTAJICH.

Buapl KOpp0o3MOHHBIX pa3pyllieHui. BivusHue KOppo3MOHHOM CTOMKOCTH MeTajllla Ha
paboToCIOCOOHOCTh M HA/ICKHOCTD U3JIEUN ¥ KOHCTPYKIIUK U3 HETO.

[Toxazarenu KOPpO3UOHHON CTOMKOCTHU. BinsiHMe KOPpO3HOHHON CTOWKOCTH METaJuIa
Ha paboTOCTIOCOOHOCTh M HA/ICKHOCTD U3JIEITHIA U KOHCTPYKIIMIA U3 HETO.
XUMHYECKas U 2JIEKTPOXUMHUUECKAst KOPpo3us. BiusHue Koppo3MOHHON CTOMKOCTH
MeTaJuia Ha paboTOCTIOCOOHOCTh U Ha/IG)KHOCTD U3/IENINI ¥ KOHCTPYKIIUK U3 HETO.
Bunpl koppo3uu. ATmochepHas Koppo3us.

Buns! kopposuu. [logzemnas koppo3sus.

Buael koppo3un. MexkpuctaiuTHas KOppo3usl.

MeToibl 3aIMThI OT KOPPO3UH. MeTOIbl BO3AEHCTBUS HA KOPPO3UOHHYIO CPEAY.
MeToapl 3a1UThl OT KOPPO3UU. MeTauInyeCKue 3alUTHBIE IOKPBITHUS.

MeTo/1b1 3a1UThI OT KOPPO3UHU. 3aLUTHBIE IOKPHITHUSI HA OPraHUYECKOI OCHOBE.
MeToapl 3a1UThl OT KOPPO3UHU. 3aLIUTHBIE IIOKPHITHS HA HEOPIraHUUYECKOM OCHOBE.
MeTo/1b1 3a1UTHI OT KOPPO3UU. DIEKTPOXUMHUUECKAs 3allUTa.

MeTopl 3a1UThl OT KOPPO3UHU. 3alIUTA HA CTaJUU IPOEKTUPOBAHHUS

4. MeToanuyeckne MaTepuajbl Ui ONpeJesieHUs] MPoUeAypP OLEHWBAHUSI 3HAHMM,
YMEHHI H HABBIKOB, XapaKTEePHU3YIOIIHUX ITANbl (JOPMUPOBAHUA KOMIIETCHLMH.

[IpomexyTouHas arTecTalys N0 JUCLHUIUIMHE IPOBOAUTCS B COOTBETCTBUU C TpeOOBaHU-
avmu CTO CII6I' TU(TY) 016-2015. KC YK/IB. IMopsinok opraHu3amnuu U MpoBEAEHUS 3a4€TOB U
HK3aMEHOB.

Brinonnenue KypcoBoil paboTsl O JUCHMIUIMHE MPOBOJUTCS B COOTBETCTBHU C TpeOo-
BanusMu CTO CIIOI'TU(TY) 044-2012. KC YK/B. Buasl yuebnsix 3ansatuii. KypcoBoii mpo-
exT. KypcoBas pabora. Ob6uiue TpeboBaHuUs.

5.

IIpumepsI BONPOCOB 1Jist BHIMOJTHEHHS] KOHTPOJIBHBIX padoT:

KonTpoubnas padora Ne 1
Howmep Bamero BapuanTa onpenaensercs nocieIHuMu AByMs nudpamu Bareit 3auérHoit
KHUKKH, CM. TIEPBYIO KOJIOHKY B Tabnuie 1.

Tab6muna 1
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IT.1. 1. I1.1.3. I1.1.4. IT.1.5. I1.1.6. I1.1.9. I1.1.10.
Bapu- | Homep Xunmnuec- | Crpykrypa | Kpusas Yucno Kpusas IIpaBuio
aHT Jina- KU OXJIAK- | CTENEHEW | OXJaxae- | OTPE3KOB
IrpaMMbI COCTaB JEHUS CBOOOIBI HUs Fe-C
Fe-C
01 1 20% B Qu+p)=75% | 10% B 20% B 0,5 %C 1000°C
T=250°C Qa=25% T=150°C 750°C
T=100°C
02 1 40% B QB=70% 50%B. |20%B 0,75 %C 1450°C
T=50°C Qx=30% T=300°C 650°C
T=350°C
03 1 70% B Qu+p)=25% | 30%B. |5%B 0,9%C | 1200°C
T=200°C Qa=75% T=300°C 650°C
T=300°C
04 2 10% B Qx=20% 50% B 90% B 1,0 %C 1000°C
T=350°C Qp=180% T=250°C 650°C
T=300°C
05 2 15% B Qp=30% 90% B 50% B 1,5 %C 850°C
T=300°C Qu=70% T=300°C 650°C
T=100°C
06 2 65% B Qx=20% |20%B |20%B 0,3 %C 1500°C
T=300°C Qo = 80% T=250°C 750°C
T=300°C
Hunarpamma Nel Huarpamma No2
T,"C
ook T.°C
700
ooor 600
S00F 500
400 4001
350
300f 300k
| | 250
200 200 I I 1
100f 100} i i i
A AT 90 20 30 w0 0 & 70 w0 90 B
Hwnarpamma Ne3 Huarpamma Ne4
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T.°C
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300F
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1 L 1 1 L L 1
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KonTpoJubnas pa6ora Ne 2

3ananue

1.1 PacumdpoBars MapKy U XUMHYECKUH cOCTaB (BKJIOYAs MPUMECH!) IBYX YIIIEpOIHU-
CTBIX cTasne (Tabmuma, I1.1.1)

1.2 Onucarb CTPYKTYpy, MEXaHUYECKHE U TEXHOJOTMYECKHE CBOMCTBA 3TOH cTanu, 00-
JacTh NPUMEHEHUS.

T, °C
700+

600
500 \

400

300F

650

300

1
A 10 20

1 1
0 50 6 70
%B

1
80

1
90

2.1 PacmmgpoBaTh MapKy U XMMHYECKHI COCTaB (BKJItOYasi MpuMecH!) IBYX JICTHPOBAH-
HBIX cTanei (tadbmuma, I1.2.1)
2.2 BeiOpaTh pexuM TepMooOpabOTKH.

2.3 Omnmcarb CTPYKTYpy IOCIEe TEpMOOOPaOOTKH, MEXaHWYECKHUE W TEXHOJIOTHYECKUE
CBOIiCTBA, 00J1aCTh IPUMEHCHUSI.

Tabnuia — BapuaHnTsl 3a1aHui K KOHTpOJIbHOU pabote Ne 2

Im.1.1-1.2 1.2.1-2.3

Bapuant VIIIepoucThIe CTaIn JlernpoBaHHbIE CTAIIH

01 BCt2nc  crams 08 14XT°C H18K7MS5T

02 BCtOcnn  cranp O8kn 15X11MD H18K12M3T

03 Cr4cn craib 10K HI8KEM3T 12XMD

04 BCrd4nc  crans 10mc X11THIOM2T 20X

05 Crlkn craib 10 15XM® 07X21T7AHS

06 BCrlcn  crams 15 60C2BA 20XTHP

07 Ct5nc cranb 15km HI18KOMST 65I"

08 bCt5 ctanb 15mc 20XD X12HOM2IT

09 Crb6cn ctanb 20 12XH4A 60C2H2A

10 bCt6nc  cranp 20mc 18XI'T 09X14H16b

Konrtpoabnas padora Ne 3

3ananue
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3.1 PacuudpoBaTh MapKy ABYX aJIIOMHUHHUEBBIX CIUIABOB JAAaHHBIX B TaOnuue (Tabnmua,
I1.3.1). ITpuBecTH XUMUYECKUNA COCTaB, ONMpeaeauTh ocHOBHOM JID. OnucaTh BIUSHHUE JICTUPY-
IOIIHMX 3JIEMEHTOB HA CBOMCTBA CIUIABOB.

3.2. Berueptuth quarpammy Al — ocHoBHOM JID Ui 3THX CILIaBOB.

3.3 BeiOpatb pexum TepMooOpaboTKH.

3.4 Omnucarb CTPYKTypy IOCIe TepMOOOPaOOTKH, MEXaHHMYECKHE U TEXHOJIOTUYECKUE
CBOICTBa, 00JaCTh IPUMEHEHMUSL.

4.1 PacumdpoBarh MapKy JABYX MEIHBIX CIUIABOB JaHHBIX B Tabmuue (tabmuua, [1.4.1).
[IpuBectn xummuyeckuii coctaB. OnpeaenuTb ocHOBHOW JID. Omnmucarh BIUSHHE JIETHPYIOIIMX
3JIEMEHTOB Ha CBOICTBA CILJIABOB.

4.2 Berueptuth quarpammy CuU — oCHOBHOM JID 11t 3TUX CIUIaBOB.

4.3 BoIOpaTh pesxuM TepMo0OpadOTKH.

4.4 Onwucatb CTPYKTYpy MOCIE TepMOOOpPaOOTKH, MEXaHHYECKHE U TEXHOJIOTMYECKHe
CBOICTBa, 00JaCTh IPUMEHEHMUSL.

Tabnuna — BapuanTsl 3a1aHuii K KOHTpoJIbHOM padoTe Ne 3

I1.3.1-3.4 14.1-44

Bapuant AJIFOMAHHUEBBIE CILJIABBI MeiHbI€ CIIaBbI

01 Awm1l AJIl J196 bpOIlC5-5-5

02 AMrS5 J1 JIC59-1 bpA7

03 AK6 AJI2 JIAYK60-1-1 bpKMii3-1

04 J120 AJI9 JIM1i58-2 bpb2

05 AMT3 AJl7 JIO 62-1 bpC30

06 AMi3 16 JIK80-3 bpO®6,5-0,4

07 AKS AJl4 JIC60-1 bpAXK9-4

08 AJI19 AMi2 JIAH59-3-2 bpK3

09 AJI8 J16 JIMi1AS57-3-1  bpb2,5

10 Awm1l 1 JIO 70-1 bpC60H2,5
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