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1. Hepeqenb IIAHUPYEMBIX PE3yJabTAaTOB oﬁyqem/m Mo AUCHHUIIMHE, COOTHECCHHLIX C INVIAHUPYEMBLIMH pe3yJibTaTaMH OCBOCHUA

00pa3oBaTeJIbHOM NPOrPAMMBI.

Jist ocBoeHUsE 00pa30BaTEeNbHON MIPOTrPaMMbl MATHCTPATYPBl 00yUAIOIIUIACS TOJKEH OBIIAJIETh CIEIYIOIIUMH Pe3yJbTaTaMy OOy4SHHUS 110

MHACIUILINHE:

Kon n HaumeHoBaHue
Kommerennmn

KOI[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpunTOpHI)

K-4

CriocobeH obecrieunBaTh MOJTHOTY
JIOCTOBEPHOCTh CBEJICHUI 00 00palleHuu ¢
OTXO0JIaMHU Ha 3aKPEIUICHHON TePPUTOPHH,
NPE/ICTaBIsICMbIC B OPTaHbl HCIIOJHUTEIBHON
BJIACTH, OCYIICCTRIISIONIUE TOCY1apCTBEHHBIN]
SMUACMHOJIOTHYCCKUIA KOHTPOJIb, U OPTaHbI
rOCYIapCTBEHHOT'O CTATUCTHYECKOTO
HAOJIFOIEHUS

IK-4.2

Br160op MarepuanoB ajis
00opynoBaHusl, KOHCTPYKIIUH,
A30CTINH.

3HATh: OCHOBHBIC BHJIbI COBPEMEHHBIX MAaTEPHUAJOB, MX CBOWCTBA,
TEXHOJIOTUM TepepadOTKH B U3JCNUs W BaxHeHImue o0iactu
npumenenus (3H-1)

YMeTh aHATU3UPOBATh B3aUMOCBSI3b MEXKIy COCTABOM, CTPYKTYpPOU H
CBOWCTBAMH MAaTEPHUAJIOB, & TAKXKE OCYHIECTBIATh MX PallMOHAIbHBIN
BBIOOD Ha OCHOBE pe3ybTaToB aHam3a (Y-1)

Baaners HaBBIKAMU W3MEPEHHS CBOWCTB M IICJIEBBIX XapaKTEPUCTHK
MaTepUalioB U MPOBEACHHS UX CTaHAapTHBIX ucnbiTanuii (H-1).




2. MecTO AMCHUILTUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JucnurnmuHa oTHOCHUTCS K 4acTh brioka 1 «Jlucturmmuaey, GopMupyeMor y4acTHHKaMU
o0pa3oBaTeNbHBIX OTHO IICHUH, oOpa3zoBaresibHOW mporpamMmbl OakanaBpuata (B51.B.07) u
n3y4aeTcs Ha 3 Kypce B 5 U 6 ceMecTpax.

B meroanueckoM miiaHe TUCHMIUIMHA ONMUPACTCS HA TUCHMILIMHBI «Dusukay, «O0mas u
HeopraHuueckas Xumus», «Marematukay. llomyueHHble B mpolecce H3y4YeHHs AUCLMILTAHBI
«MarepuanoBeicHHE» 3HAHHs, YMEHHS W HaBBIKM MOTYT OBITh HCIIOJIb30BaHbI NPH H3YyYCHUU
muctuminH «IIporeccsl U anmaparbl XUMUYECKOW TEXHOIOTHW», «CUCTEMBI YIIPaBICHUS] XUMHKO-
TEXHOJIOTUYECKUM MPOIIECCOM», a TAKKE MPH MPOXOXKACHUU NPEIAUIUIOMHON NPAKTUKUA U TIPH
BBITIOJTHEHUH BBITYCKHON KBaU(UKALMOHHON PaOOTHI.

3. O0neM JUCIHHUILIHHEL.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaIIeM. qaCoB

OO0mast Tpy10eMKOCTb 1M CHUILTTHHBI 4/144

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 12
3aHSTUS JTEKIIMOHHOTO THIIA 4

3aHATUA CEMHUHAPCKOI'0O TUIIA, B T.4Y.

CECMHHApPLI, ITPAKTHYCCKUC 3aHATUA

nmabopaTopHbIe pabOTHI

Kypcooe npoexktupoBanue (KP nam KIT) -

KCP 4

Jpyrye BUbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padora 123
®dopMa TeKYIero KOHTPOJIs TECTHPOBAHUE
dopmMa NPOME:KYTOUHOI aTTeCTAIINU Dk3amen (9)




4. Conep:kaHue TUCHUIIHHBI.

4.1. Pasznennl TUCHUNUIMHBI U BUABLI 3aHATHI.

3aHsaTus o
°© CEMHUHAPCKOI'0 5
g = THIIA, Lc’é o o
§ § aKajieM. 4achl = 7 g =
No HaumenoBanwue 5 =5 o 0 T = % 5
/T paszena AUCLUIIAHEL 1 %ﬁ a % w é . QE = s GE
s 8T5F| 88| ¢
™ O a ‘g 2
E |5 |0
1 Beenenue. Ctpoenue, CBOWCTBA, I1K-4
CTPYKTYPHI U 1e(DEKThI TBEPIbIX BEILECTB. 1 ) ) 10
2 JluarpaMmbl paBHOBECHOTO COCTOSIHHSI. i 1 10 [1K-4
3 Junarpamma xene3o-yriaepoa. JKeneszo- i i 5 10 [1K-4
YIIIepOIHBIE CIIIABHI.
4 [IpeBpareHus B CTansx Mpu HArPCBAHUH
U OXJIaXKIeHHH. TepMuuecKkas, XUMHKO- i i 1 10 [IK-4
TePMHUYCCKAS U TEPMOMEXAHUUICCKAs
o0paboTKa.
) JlernpoBaHHBIE CTaJIA, CTAJU C OCOOBIMU
cBoiictBamMu. IHCTpyMEHTaJIbHBIE 1 1 - 10 [1K-4
MaTePHAIIBI.
6 [IBeTHbIe MeTaibl. CIIJIaBBI HA OCHOBE 1 1 i 10 [1K-4
QTFOMUHUS H METH
7 DNEKTPOTEXHUYECKUE MaTEPHAIIBI - - 11 ITK-4
8 [TosnmMepsl, TIIaCTMACCHI, PE3UHBI - - 10 I1K-4
9 CTeKI1o U KepaMuKa - - 10 IK-4
10 Komno3unmonHsle Matepuaisl - - 10 T[IK-4
11 | Hanomatepuaisr 1 - - 10 [1K-4
12 | Koppo3us v METO/IbI 3AIUTHI OT HEe 1 1 12 [K-4
Hroro | 4 4 4 123




4.2 @opMupoBaHME HHIMKATOPOB JOCTH)KEHHS KOMIETEeHUMIi  pa3aejaMu
AUCHUILIUHBI
Ne Kon unaukaropon
HaumenoBanue pasjena JUCIUTIIMHBI
/T | JOCTUKCHHSI KOMITICTCHITUU
IK-4 Beenenue. CTpoenue, cBOWCTBa, CTPYKTYpa U 1€ eKThI
CnocoOeH o0OecrieunBaTh TBEPJIbIX BEILECTB
IMOJHOTY U JOCTOBEPHOCTH L[I/Ial"paMMBI PaBHOBECHOI'O COCTOSHUS.
cBefeHuit 06 oOpauiennn ¢ | AMarpaMma xene3o-yriepo. XKene3oyriepoHble CIlIaBkL.
OTXO0/[aMH Ha 3aKPeIUIeHHOi [IpeBpateHus B cTansx Npu HArpeBaHUH U OXJIAKICHUH.
TepPUTOpHH, TgngmeCKaﬂ, XUMUKO-TEPMUYECKAs U TEPMOMEXaHUYECKas
oOpaboTka.
[IpeJICTaBIsieMble B OPTaHbl p
o Hanomarepuanst.
WCIIOJIHUTEIBHOM BJIACTH,
I m— Kopposus u MeTofp! 3aluThl OT Hee.
TBIISTFOIIIN

1 ym = — Hwnarpamma xene3o-yriaepo. XKene3oyriepoaHble CIIaBbl.

rocy/1apCTBEHHBIN .
yhap . JlerupoBaHHBIE CTaJIM, CTATH C OCOOBIMU CBOMCTBAMH.

SHMUACMUOTOTHHCCKIH HNHcTpymeHTanbHbIE MaTEpUAIBI.
KOHTDPOIE, i OPraHbl IBeTHble MeTaybl. CIlaBbl HA OCHOBE AIFOMUHUS U MEIN
roCyapCTBCHHOTO DNEKTPOTEXHUUYECKNE MaTEpUaIIbI.
CTaTUCTUCCKOTO ITonmuMmepsl, TIIACTMACCHI, PE3UHBI.
HaOIIOACHUS CTexio 1 KepamuKa.

Komno3unuonnsie MaTepuanisbl.
Hanomarepuansi.
Koppo3ust u MeTonbl 3a1UThI OT HEe.




4.3. 3aHATHUd JEeKIUOHHOI0 THIIA.

Ne
pasznena
JIACLIUILTH
HBI

HanmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

O0nemM,
akaJ.
Yacel

NuHoBaumoH
Has popma

1

Beenenne. CTpoeHne, CBOMCTBA, CTPYKTYPHI U Ae(eKThbI
TBepAbIX BelecTB.

CtpoeHue TBepIbIX BEUIECTB, BIUSHUE TUIIA XUMUYECKON
CBSI3U Ha MEXAHWYECKHE CBOMCTBA TBEP/IBIX BEILECTB

(pOYHOCTB, MIACTUYHOCTD, TBEPAOCTH, YIIPYTrocTh). JledekTs

KPUCTAIITNYECKON PEIETKH.

Huckyccns

JlerupoBaHHbI€e CTAJH, CTAJIM C 0COOBIMH CBOMCTBAMHU.
HNucTpymeHTabHbIE MaTepUaJibl. MapKkupoBKa

JICTUPOBAHHBIX craneii. Biusaue JICTUPYIOIIUX 3JICMCHTOB Ha

cBoiicTBa ctanu. O01acTH NPUMEHEHUS U OCOOCHHOCTH
CBOMCTB JIETMPOBAaHHBIX cTajlel. KOHCTpYKIIMOHHBIE CTaH,
KOPPO3UOHHOCTOWKHE CTaJIH, IPY>KUHHBIE CTAJIH,
HIAPUKOIOAIIUITHUKOBBIE CTaJIH.

[BeTHBIE crIaBBI. MapKHUpPOBKA, CBOMCTBA, IPUMEHEHHUE.
AMIOMUHMI U CIUIaBBI HA €TI0 OCHOBE. Meb  e€ CILIaBEHI,
OpOH3bI, TaTYHHU.

11

Hanomarepuansl. HanopasmepHsbie 3¢ ¢exTsl B MaTepHaax.

CBs13b CTPYKTYpHI CO CBOMCTBAMU B HAHOMAaTepHaIax.
Pasznuynsle Trbl HaHOMaTepUaaoB. OOIIKe MOIX0IbI K
CHHTE3y HaHOMaTepHuasioB. OCOOEHHOCTH OOpaIICHUS U
MPUMEHEHUs HaHOMaTepHranoB. HaHOKOMIO3UTHI.

Huckyccus

4.4. 3ansaTHS CEMMHAPCKOIO THUIIA.
4.4.1. llpakTH4yeckue 3aHATHSA

Ne
paszena
JUACIIUATLIN
HBI

HanmMmenoBanue TeMbI
U KpaTKOE COAEpKaHUE 3aHATHUS

O0bewm,
aKkaj.
Yacel

[Ipumeyanune

2

JluarpaMMbl paBHOBecHOr o0 coctosinusl. [Toctpoenue u
aHaJIM3 PAa3MUYHBIX BHJIOB TUArpaMM paBHOBECHOTO
COCTOSTHUSI M COOTBETCTBYIOLIUX UM KPUBBIX OXJIaKICHUS
CIIABOB, OTIpe/ieieHne (a30BOro COCTaBa U CTPYKTYPHI
CILIaBOB.

Huckyccus,
aHaJIn3
KOHKPETHBIX
CUTYyaLUil

CpaBHUTe/IbHBIH aHAJIU3 JIETHPOBAHHBIX CTaJIEH.
ComnocTaBieHne coctaBa, CTPYKTYpbl M CBOMCTB Pa3InYHbIX
MapOK JISTHPOBAaHHBIX CTaJIEH, BBIOOP PEKUMOB UX
TEPMOOOPAOOTKH; BBIOOP MAapOK CTaJeH /il KOHKPETHBIX
MIPUMEHEHUI

Huckyccus,
aHaJIn3
KOHKPETHBIX
CUTYyaLUil




Ne
pasznena
JIACLIUILTH
HBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0neMm,
aKaJ.
Yachl

IIpumeyanue

6

CpaBHHTeIbHBII aHAJIU3 CIUIABOB HA OCHOBE AJIIOMHHUS
U MeJIH.

ComnocTaBieHne coctaBa, CTPYKTYPBl M CBOMCTB Pa3IMYHbBIX
MapoK CIJIaBOB Ha OCHOBE aJJIOMHUHUS U MEJIH, BEIOOD
PEKUMOB UX TEPMOOOPAOOTKH; BHIOOP MApOK CTajeH 1ist
KOHKPETHBIX TPUMEHEHHN

Huckyccus,
aHaIu3
KOHKPETHBIX
CUTYyalui

12

Onpenenenue nokasareseil KOPpPO3HOHHOM CTOMKOCTH.
OnpenenstoT BECOBOro, 00bEMHOT0 U 3JIEKTPOXUMHUYECKOTO
IIOKa3aTeNel KOPpO3NOHHOM CTOMKOCTH 110 pe3yJIbTaTaM
M3MEpEHUs IOTepU MacChl MeTallla, 00beMa
BBIJIEJIUBLIETOCS] BOJOPO/1a U CHJIBI KOPPO3HMOHHOTO TOKa B
pe3yabTaTe B3aUMOJICHCTBUS C arpeCCUBHBIMH CpelaMH.

4.4.2 JlabopaTopHbIe 3aHATHS

Ne
paszena
JTUCLATIIN
HBI

HanmMmenoBanue TeMbI
U KpaTKOE COAEpKaHUE 3aHATHUS

OO0newMm,
aKaj.
Yackl

IIpumeyanue

3

HN3yyenue MUKPOCTPYKTYPbI CTAJICH U YYT'YHOB.
Muxkpockonuyeckuii aHajn3 o0pa3LioB cTanel U YyryHOB.
Onpenenenue pa3MepoB 3€peH U U3yUEHUE UX
pacrpeneneHus 1o pasmepam.

Onpenenenune TBEpaocTH cTaseit merogamu bpunesns n
Poxksesna.

W3mepenue TBEpIOCTHU CTajlel, cTaTucTuyeckas oopadboTka
Y CPAaBHUTEJIbHBIM aHAJIN3 MOJYYEHHBIX PE3YyIbTaTOB.

Ananns
KOHKPETHBIX
CUTYyalHil

3akajaka craJeii.

N3yuenune BIusSHUS 3aKAJIOYHBIX Cpell (CKOPOCTH
OXJIQKJICHUS) HAa CTPYKTYPY U (PU3UKO-MEXaHUYECKHE
CBOMCTBA cTajIeH.

12

HcnbiTanusa MaTepuaJioB HA KOPPO3HOHHYIO CTOHKOCTh
Ornpenenenre CKOPOCTH KOPPO3UH BECOBBIM U 0ObEMHBIM
MeTogamu. CpaBHEHHE MaTEPUAJIOB M0 OKA3aTesIM
KOPPO3HUOHHOM CTOMKOCTH

AHanu3
KOHKPETHBIX
CUTYyaLUil




4.5. CamocTosiTeIbHAsA padoTa 00y4aroImXxcs.

Ne
O0BeM,
paszzneina Ilepeuens BONpOCOB IS AKaL ®opma
JVCLIATLIIN CaMOCTOATEJIBHOI'O U3y4YEHUs qaCET KOHTPOJIA
HBI

1 Beenenne. CTpoenue, CBOMCTBA U 1e()eKThI TBEPABIX. Tectuposanue,
TeJ. (yaaneHus 1 GopMHUPOBaHUS 1e(DEKTOB, PETyIUPOBAHUS UX 9K3aMCH
KoHIeHTpauun). Kinaccudukanus u kanudukanys BEmeCcTB U 10
MaTEpUAJIOB 10 CTENIEHU YACTOTHI. BIlMsHME CTENIEHU YUCTOTHI
Ha CBOMCTBA BELICCTB.

2 JlnarpamMMsl cocTOsIHUSA. B3anMOCBA3b MEX Yy COCTABOM U KoHnTponbHas
CBOMCTBAMM MATE€pPUAJIOB I Pa3JIMYHbIX BAPUAHTOB pabora,
B3aMMOJEHCTBYS KOMIIOHEHTOB B IBYXKOMIIOHEHTHBIX 10 |oksamen
cucreMmax. [Ipasuno Kyprakosa

3 Juarpamma xejie30-yriaepoa. 2Keneszo-yriepoanbie CijiaBbl. KonrponbHas
da3bl ¥ UX cMecH, 00pa3yroLIrecs Ipy B3auMOJICHCTBUN XKere3a pabora,
¢ yrineponom. da3oBble NPEBpaALICHUSA U KPUTUUECKHAE TOUKH. TCCTUPOBAHHE,
Cranu, 9yryHbl: CIIOCOOBI MOTYYEHUs], KIaCCH(DUKAIIUS, SK3aMeH
OCHOBHBIE CBOWCTBA U IIPUMEHEHHUE. 10
HoBsle TeXHONOrMM TPOU3BOJCTBA UyryHa U ctaynei. Hosble
Mapku crajneil. 3apydekHble Ki1accu(UKaluy U MapKH cTajei.

4 IIpeBpauieHusi B cTaasiX NPH HATPEBAHUHU U OXJIAMKICHUM. TecrupoBanue,
TepMunuyeckasi, XHMHKO-TEPMHYECKAsA H TEPMOMEXaHNYeCKas 9K3aMCH
o0padoTKa.

TepmooOpaboTKka xKene30-yriepoJHbIX CIUIaBOB. 3aKalka,

OTILYCK, OTXKHUT, HOpMaJIM3aLUsl, CTApEHUE. 10
TepmomMexanndeckass 00paboTKa: HaKJIel, HarapToBKa.
XuMuKo-TepMuyeckas oopadorka. Llementanus. A3oTupoBaHue.
Hurtpouemenranus. [luanuposanue. {uddy3nonnas

MeTaJIIIN3alusl.

5 JlermpoBaHHbIe CTaJIN, CTAJIN € 0COOBIMHM CBOMCTBAMH. KonrponbHast
HNHcTpyMeHTAJIbHBIE MaTepPHUaJIbl. ABTOMATHBIE CTaJIH. pabora,
JIurennsie cranu. M3HococToiikue cranu. THCTpyMeHTanbHbIe 10 [TeCTHpOBAHUE,
cramu. TBep/ple CruiaBbl. AGpa3suBHbIE MATEPHAIIBI. IK3aMCH

6 IIBeTHBIE cniiaBbl. CrieIMAIbHBIE MEAHO-HUKEIIEBBIE CILIABHI. Konrposnbrast
Cnnagsl ¢ 3¢ deKkToM «aMaTu GopMbI». 10 pabora,

TCCTUPOBAHUC,
9K3aMEH

7 DJIEKTPOTEeXHHYECKHEe MaTePHAJIbI. Tectuposanue,
Knaccudukanus. [IpoBonHUKY, KOHTAaKTHBIE MAaTEPUATIBL, 9K3aMCH
IIPUIION, MaTE€pPHAJIbI ISl HArpeBaTEIbHBIX DJIEMEHTOB,

TepMonapsl, Oumerasisl. [loaynpoBoguuku. /IusnekTpuky. 11

Marepuainsl ¢ 0COOBIMU MAarHUTHBIMUA CBOWCTBAMH:
MarHUTOMSTKHE U MATHUTOTBEPABIC CILIABBI.
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Ne
pasznena
JIACIIUILTH
HBI

IlepedyeHs BOIPOCOB 11
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJ.
Yackl

dopma
KOHTPOJIS

8

IHosumepnl, IJIACTMACCHI, PE3UHBI.

OcHoBHbIE BUBI U XapaKTEPUCTUKU MTOJIUMEPOB, UX
KJaccuukanus mo TepMuIecKkuM cBoictBaM. [lmactmacchr —
COCTaB, BU/bl HAIIOJIHUTEJICH, 0COOBIE CBOMCTBA, CBSI3h
CTPYKTYPBI CO CBOMCTBAMH, IIPOU3BOJICTBO U OCOOEHHOCTH
IMPUMCHCHUA.

Pe3unbI — cocTaB, BUABI HAIIOJHUTEICH, 0COOBIC CBOMCTBA, CBSI3h
CTPYKTYPBI CO CBOMCTBAMH, IIPOU3BOJICTBO U OCOOEHHOCTH
MIPUMEHEHUS.

10

TectupoBanue,
3K3aMEH

CrekJ10 m kepamuka. CTek1000pa3HOE COCTOSHUE BELIECTBA.
Crioco6b1 Mpou3BOACTBA CTEKIIA. BHIIBI cTeKI1a 1 006J1aCcTH €T0
npUMeHeHHs. Buibl TeXHUYECKON KepaMUKH, CBSI3b CTPYKTYpPhI
CO CBOMCTBaMH, POU3BOJICTBO U OCOOEHHOCTH TPUMEHEHUS.

10

TectupoBanue,
3K3aMeEH

10

KoMno3numnoHHbie MaTepuabl.

Knaccudukanus KOMIO3UITMOHHBIX MaTepruaioB. JlucrepcuoHHO
HaIlOJIHEHHbIE, BOJIOKHUCTBIE, CIIOUCTHIE KOMITO3UTHI.

MeToibl CO3/1aHUsI KOMIIO3ULIMOHHBIX MATEPHAIOB.
Oco0eHHOCTH aHaNMK3a CTPYKTYPHI U CBOWCTB KOMITO3UIIMOHHBIX
MaTepHaJIOB.

Hanpasnenus co3ganus HOBBIX KOMIIO3UIIMOHHBIX MaTEPUATIOB.
Komno3uimonHeie MaTepraibl B AKUBOW MPUPO/IE.

10

TectupoBanue,
9K3aMEH

11

HanomarepuaJbl.

HaHnocTpyKTypHUpOBaHHBIE YITIEPOAHbIE MaTepHAIIbI:
¢bymiepensl, HaHOTPYOKH, rpaden. [lonydyenue, cBoiicTBa,
METO/IbI UCCIIEIOBAHUS, 00JACTH IPUMEHEHHSI.
IIpon3BOACTBAa HAHOTIOPOIIKOB.

10

TectupoBanue,
9K3aMeH

12

Koppo3usi u MeToabI 3aLLIMTHI OT Hee.

Bunbl Koppo3HOHHBIX pa3pylueHuil. [lokazarenu KOppo3MOHHON
CTOMKOCTH. METO/IbI IMarHOCTUKNA KOPPO3UOHHBIX PA3PYLIEHUHN
Y UCIIBITAHUHN Ha KOPPO3UOHHYIO CTOMKOCTh. XUMUYECKAs U
3JIEKTPOXUMHYECKast KOPpO3usi. MeTO bl 3alIUTHI OT KOPPO3UHU
JIETUPOBAaHUE, HAHECEHUE 3AILUTHBIX IIOKPBITUN U
MTACCUBHUPYIOLIUX CIIOEB, MIEKTPOXUMUYECKAS 3aIIUTA
(mpoTeKTOpHast, KaToHasl, aHOHAsA ), UHTHOUpOBaHUe, yIalleHHe
arpeCcCUBHBIX KOMIIOHEHTOB.

12

TectupoBanue,
JK3aMeH

5. IlepeyeHb y4eOHO-METOAMUYECKOT0 OOecHeYeHHUsi IJIsi CAMOCTOAATEJbHON pPadoThI
00y4yarumuxcst Mo JUCHHUIJINHE.

Metoanueckue ykazaHHs JUis 00y4arolIMXCs MO OPraHU3alMH CaMOCTOATENbHON paboThI
[0 JUCHHUIUIMHE, BKIIOYas MIEPEUYCHb TEM CaMOCTOSITEILHOM paboThl, (OPMBI TEKYIIEr0 KOHTPOJIS
10 JUCHUIIJIMHE U Tpe6OBaHI/I5I K HUX BBIIIOJHCHUIO pa3MCIICHBI B BHCKTPOHHOﬁ HH(bOpMaHI/IOHHO'
obpazosatensHoi cpeae CIIGI TU(TY) na caiite: http://media.technolog.edu.ru
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http://media.technolog.edu.ru/

6. @OoH/1 OLIeHOYHBIX CPEACTB /1JIsl IPOBedeHUsI IPOMEKYTOYHOM aTTecTAluH

ITpomeskyTouHas arTecTanus M0 AUCHUILIMHE IPOBOIUTCS B (hopMe 3K3aMeHa.

K cpmade »k3amMeHa JOMYyCKAalOTCS CTYAEHTHI, BBINOJIHMBIINE BCe (OPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeH TpeAyCMaTpUBAaeT BBHIOOPOYHYIO MPOBEPKY OCBOCHHUS IPEIyCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLUUH W KOMIUIEKTYEeTCS TpeMs BONpOCAaMHM U3 pa3jM4yHbIX pPa3JeloB
JUCIUIUINHBL.

ITpu cnade sk3aMeHa, CTYyAEHT IOJIy4yaeT JBa BONpOCAa M 3aJaHHE U3 IMEpedHs BOIPOCOB,
BpEMsI IOJATOTOBKHU CTYAEHTA K YCTHOMY OTBeTY - 710 30 MuH.

[Tpumep BapraHTa BOIPOCOB M 3aJlaHUsI HA SK3aMEHE:

buner Ne 1
1. I[Tpuposa XMMHUYECKOH CBSI3U U CBOWCTBAa MaTEPUAJIOB.
2. IToaxo/pl K MPEeJOTBPALLICHUIO KOPPO3UH HA CTAAUU IPOEKTUPOBAHUS.
3. HauepTuTh NBYXKOMIIOHEHTHYIO JUArpaMMy COCTOSIHHS JUIsI CTUIABOB C OTpaHUYEHHON
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. OnucaTh TOUKHU, IUHUU, (a3bl U
o0JacTu Ha AUarpaMMme.

®DoH/T OIIEHOYHBIX CPEJICTB IO AUCIUIUTHHE npescTaBicH B [Ipmnoxenun Ne 1

Pe3ynbrarhl OCBOCHHS JUCIUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMHU, €CIIH ISl BCEX JIEMEHTOB
KOMITETEHIINI JOCTUTHYT MOPOTOBBIN YPOBEHb OCBOCHUSI KOMIIETCHIIMM Ha TAHHOM 3Tarle — OIleHKa
«YZOBJIETBOPUTEIBHO.

7. IlepeyeHb y4eOHbIX U3IAHUH, HEOOXOAMMBIX /IJIsl OCBOCHUS THCUMUIIMHBI.

a) meyaTHbIe U3AHUS .

1. MarepuanoBenenne: ydeoHoe mnocobue / M.M.CrerueB, C.B.Mskun, T.B.Jlykamoga,
K.A.OrypuoB // MunucrepctBo o00Opa3oBanuss W Hayku Poccuiickoii ¢enepanun, CaHKT-
[lerepOyprckuii rocyqapCTBEHHBIM TEXHOJIOTMYECKUW HWHCTUTYT (T€XHUYECKUN YHUBEPCHUTET),
Kadenpa Teopetnuecknx ocHoB MaTepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TVY), 2017. —
66 c.

2. Jlykamosa, T.B. Yrnepoauctsie ctaym: yueoHoe nmocooue / T.B.JIykamosa, C.B.MskuH,
K.A.OryprioB // MunuctepcTBo o0Opa3oBanusi W Hayku Poccuiickoit ¢denepanun, CaHKT-
[TeTrepOyprckuii TOCYIapCTBEHHBIM TEXHOJIOTHYECKUW HWHCTHTYT (TEXHUYECKUN YHUBEPCHTET),
Kadenpa teopernyecknx ocHoB MaTepuanoseneHus. — Cankr-IlerepOypr : CIIOI TU(TY), 2018. —
23 c.

3. JlerupoBanusle cranu: ydeOHoe mnocobue / T.B. Jlykamosa, C.M1. I'puneBa, B.H.
Kopo6ko, C.B. Msikun / MunucrepctBo obpa3zoBanus U Hayku Poccuiickoit deneparnuu, CaHkT-
[lerepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTMYECKUH HWHCTUTYT (T€XHUYECKUN YHUBEPCHUTET),
Kadenpa reopernueckux ocHoB matepuanoBenenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2013. —
38 c.

4. ATIOMMHUHN, MarHUii U JIETKUE CIUTaBBI HA UX OCHOBE: yueOHoe nmocobue / C.B.Mskun, T.B.
Jlykamoa, H.A. Xpuctiok, M.M. CprueB // MunuctepcTBo obpa3oBaHusi U Hayku Poccuiickoii
deneparuu, Cankt-IlerepOyprckuii TOCyIapCTBEHHBIN TEXHOJIOTHYECKH MHCTHTYT (TEXHUYECKUI
yauBepcutet), Kadempa teopermueckux ocHOB MmatepuanoBenenus. — Cankrt-IlerepOypr:
CIIeI'TU(TY) , 2019. - 32 c.

5. Jlykamosa, T.B. Meap u criaBel Ha ee OCHOBBI: yueOHOoe ocodue / T.B. Jlykamosa, C.B.
Mskun, K.A. Orypuos / MunuctepctBo o0pazoBanust 1 Hayku Poccuiickoit genepanuu, CaHkT-
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[leTepOyprckuil roCcyJapCTBEHHBIN TEXHOJOTHYECKUH WMHCTHTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TY), 2020. —
34c.

6. Msaxun, C.B. Hukens, THTaH U cIjiaBbl Ha UX OCHOBe: YueOHoe mocobue / C.B. Mskun,
T.B.JIykamoBa // MunucrepcTBo oOpa3oBaHust W Hayku Poccuiickoil ¢enepaunu, CaHKT-
[leTrepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTMYECKUM HWHCTUTYT (TEXHUYECKUN YHUBEPCHUTET),
Kadenpa teopernyecknx ocHoB MaTepuanosenenus. — Cankr-IlerepOypr : CIIOI TU(TY), 2019. —
39 c.

7._Ap3amaco, B.b. MarepuanoBenenue: y4eOHUK JUIsl CTYA. YYPESKISCHUU BBICHI. MPOQ.
O6pazoBanus / B.b. ApzamacoB, A.A. Uepenaxun, - Mocksa : M3naTenbCkuii IEHTp «AKaaeMus»,
2013.-173 c. - ISBN 978-5-7695-8835-8.

8. I'orTmraiin, I'. dusnko-xumMudeckue oCHOBBI MaTepuanoBenenus: / I'. ['orrmraiin; mep.
c aurt. K. H. 3onorosoit, JI. O. Yapkuna, nox pen. B. Il. 3nomanoBa. — MockBa : BUHOM.
JlabopaTopus 3Hanui, 2009. — 400 c. - ISBN 978-5-94774-769-0.

9. EnmuceeB, A. A. OyHKIMOHATBFHBIE HAHOMATEpHAJbl: ydyeOHOE Mmocodue Ui BY30B IO
crer. 020101 (011000) — «Xumusi» / A. A. Enucees, A. B. Jlykamun; nox pea. 0. [[. Tperssikosa.
— Mockga : @usmatiut, 2010. - 452 c. - ISBN 978-5-9221-1120-1.

10. Kamnmucrep, Y. JI. MarepuanoBeneHue: OT TEXHOJOTHMH K MPUMEHEHHIO (METaJUIbl,
kepamuka, mosmmepsl) / Y. JI. Kammcrep, J1. k. PetBud ; nep. ¢ anrn. mox pen. A. S1. MankuHa.
— Cankr-IletepOypr : Uzn-Bo HOT, 2011. — 895 c. - ISBN 978-5-91703-022-7.

11. Jlaxtun, KO.M. Marepuanoenenue: y4deOHuk miusi By3oB. / FO.M. Jlaxtun, B.IL
JleonTtneBa. — MockBa : Anbsac, 2009. — 528 c¢. - ISBN 978-5-903034-54-3.

12. MarepuanoBeJieHHe ¥ TEXHOJOTMH COBPEMEHHBIX M MEPCHEKTHUBHBIX MaTepHAIIOB:
nabopatopssblil mpaktukym / M.M. Cerues, B.H. Kopo6ko, B.B. baxmerses, C.B. Msku# [u ap.];
MunuctepctBo o0Opa3zoBanusi u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii
TOCYy/IapCTBEHHBIH ~ TEXHOJOTMYECKUW HWHCTUTYT (TeXHWYeckwil yHuBepcurter), Kadenpa
TEOPETHYECKUX OCHOB MaTepuanoBenenus. — Cankr-IlerepOypr : [6. u.], 2013. — 161 c.

13. TlonmuMmepHbIE KOMITO3UIIMOHHBIE MAaTEpHAJbl: CTPYKTypa, CBOWCTBA, TEXHOJOTHS:
yuyeObHoe mocobue ans By30B mo crel. "TexHonorus nepepabOTKHM IUIACTHUECKUX Macc U
amacromepoB"/ M. JI. KepGep [u np.]. — Cankr-IlerepOypr : IIpodeccus, 2009. — 557 c. - ISBN
978-5-93913-130-8.

14. Connues, IO.I1. Marepuanosenenue: yueOHuk mus By3oB. / FO.II. Comnnes, E.U.
[psixun. — Cankr-IlerepOypr : Xumuznat, 2007 — 784 c. - ISBN 5-93808-131-9.

15. Xumunueckas auarsoctruka matepuanos / B. I'. Kopcakos [u ap.]. IlerepOypr. roc. yH-T
nyteit coobmenusi. — Caunkr-IlerepOypr : [letepOypr. roc. yu-T nmyTeit coobmenus, 2010. — 224 c.
- ISBN 978-5-7641-0254-2.

0) 3JIEKTPOHHBbIE U3aAHUSA

1. Marepuanosenenne: ydebnoe mocodue / M.M.CrerueB, C.B.Mskun, T.B.Jlykamosa,
K.A.OrypuoB // MunucrepctBo oOpa3oBanuss W Hayku Poccuiickori ¢enepanun, CaHKT-
[lerepOyprckuii rocyqapCTBEHHBIM TEXHOJIOTMYECKUH WHCTUTYT (TEXHUYECKUH YHHUBEPCHUTET),
Kadenpa teopetnuecknx ocHoB MaTepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TVY), 2017. —
66 c. // CIIOI'TU. Onexktponnas oOubmmorexa. - URL: https://technolog.bibliotech.ru (nmata
obpamenus: 15.01.2021). - Pexxum moctyna: Juist 3aperucTpyp. Mojab30BaTeICH.

2. Jlykamosa, T.B. Yruepoaucteie cranu: yaeoHoe mocooue / T.B.JIykamosa, C.B.MskuH,
K.A.OryprioB // MunuctepctBo o0Opa3oBaHusi W Hayku Poccuiickoit ¢enepanun, CaHKT-
[TerepOyprckuii TOCYAapCTBEHHBIM TEXHOJIOTHYECKUH WHCTUTYT (TEXHUYECKUH YHHBEPCHTET),
Kadenpa Teoperndecknx ocHoB MaTepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TVY), 2018. —
23 c¢. // CII6BI'TU. Dnektponnas OumOmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenus: 15.01.2021). - Pexxum noctyna: 1uist 3aperucTpup. MOJIb30BaTeIeH.
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3. JlerupoBanusle cramu: ydebHoe mocobme / T.B. Jlykamosa, C.W. I'puneBa, B.H.
Kopobxo, C.B. Mskun // MunucrepcTtBo oOpazoBanusi U Hayku Poccuiickoit dhenepamnuu, CaHKT-
[leTepOyprckuii TOCYyJapCTBEHHBIN TEXHOJOTHYECKUH WMHCTHTYT (TEXHUYECKH YHUBEPCHUTET),
Kadenpa reopernueckux ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIOI TU(TVY), 2013. —
38 c. // CIIGI'TU. Dnextponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamienuns: 15.01.2021). - Pexxum gocTyma: s 3aperuCTpUp. MoJIb30BaTeIeH.

4. ATIOMMHUHN, MarHui W JIETKUE CIIJIaBbl HA UX OCHOBE: yuebnoe nmocodbue / C.B.Msxun, T.B.
Jlykamosa, H.A. Xpuctiok, M.M. CprueB // MunucrepcTBo obpa3oBaHusi U Hayku Poccuiickoii
¢benepaunu, Cankt-IlerepOyprckuii ToCyaapCTBEHHbIH TEXHOIOTMYECKHI HHCTUTYT (TEXHUYECKUH
yuuBepcuteT), Kadeapa Tteopernueckux ocHoB MatepuanoBeneHusi. — Cankr-IlerepOypr:
ClerTu(ry), 2019. - 32 c. // CIH6I'TU. Dnexrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru (zara oopamienus: 15.02.2021). - Peskxum gocTyna: Iist 3aperucTpup.
II0JIb30BAaTEIEH.

5. Jlykamosa, T.B. Menp u criiaBbl Ha ee ocHOBBL: yuebHoe nmocobue / T.B. Jlykamosa, C.B.
Mskun, K.A. OryproB / MunuctepcTBo 00pazoBanust U Hayku Poccuiickoii henepanuu, CaHKT-
[leTrepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTHYECKUM HWHCTUTYT (TEXHUYECKUN YHUBEPCHUTET),
Kadenpa Teopernueckux ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI' TU(TY), 2020. —
34 c. // CIIOI'TU. Onextponnas Oubmmorexa. - URL: https://technolog.bibliotech.ru (marta
obpamenus: 15.01.2021). - Pexxum noctyna: 1yist 3aperucTpup. MoJIb30BaTeIIeH.

6. Mskun, C.B. Hukenb, TUTaH U CILIaBBI HAa MX OCHOBE: YueOHOoe mocobue / C.B. MskuH,
T.B.JIykamoBa // MunuctepcTBo oOpa3oBaHusi W Hayku Poccuiickoit ¢enepaunn, CaHKT-
[leTrepOyprckuii rocyqapCTBEHHBIM TEXHOJIOTHYECKUM HWHCTHTYT (TEXHUYECKUN YHUBEPCHUTET),
Kadenpa Teopernueckux ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TY), 2019. —
39 c¢. // CIIGI'TU. Dnextponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara
oopamenus: 15.01.2021). - Pexxum goctyma: juis 3apeructpup. mons3opareneit. // CIIOITU.
Dnextponnas oudmroreka. - URL: https://technolog.bibliotech.ru (nara o6pamenus: 15.01.2021). -
Pexxum mocTyna: 1uist 3aperucTpup. MoIb30BaTENEeH.

7. 3akalika yriaepoAMCThIX cTanei: MeToauueckue ykazaHus K jgabopartopHoil padore: / B.
H. Kopo6ko [u np.]; MunuctepcrBo obpazoBanust U Hayku Poccuiickoit @eneparumn, CaHKT-
[lerepOyprckuii rocyJapCTBEHHBIM TEXHOJIOTMYECKUH HWHCTUTYT (T€XHMYECKUN YHUBEPCHUTET),
Kadenpa teoperrueckux ocHOB Matepuanoseaenus.— Cankr-Ilerepoypr : [6. u.], 2010.— 22c.//
CIIOI'TU. Dnextponnas o6ubmmoreka. - URL: https://technolog.bibliotech.ru (mata oGpamenwus:
15.01.2021). - Pexxum rocTyma: Uisi 3aperiuCTPHp. MOIb30BaTENCH.

8. Kopo6ko, B.H. OCHOBBI TeXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepHAIIOB: YUeOHOe mocooue
/ B. H. Kopo0ko, M. M. Crsiues, A. b. PomanoB; MunuctepcTBo o6pazoBanus 1 Hayku Poccuiickoit
®enepannn, Cankr-IleTrepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTMYECKUN HHCTUTYT (TEXHUYECKUI
yHuBepcuret), Kadenpa reopernueckux ocHoB marepuanoBeaenus. — Cankr-IlerepOypr : [6. u.],
2012. - 97 c. // CII6I' TU. Dnextponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (nata
obpamienus: 15.01.2021). - Pexxum poctymna: s 3aperucTpup. MoJIb30BaTeIICH.

9. Kopobko, B. H. MWumoctpaTuBHBIA MaTepuan JUIsl  JIGKIMA 10  Kypcy
"Marepuanosenenue": yueoHoe mocodbue / B.H. Kopobko, M.M. CrrueB, I'.E. ['opsHuHa ;
MunuctepctBo o0Opa3zoBanusi u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii
TOCYJapCTBEHHbI  TEXHOJOTMYECKUH MHCTUTYT (TexHuueckuil  yHuBepcuter), Kadenpa
TEOPETHICCKUX OCHOB MaTepuajioBeneHus. - Cankr-IlerepOypr : [6. n.], 2011. — 61c. // CITI6I'TU.
OnektponHas oubmmoteka. - URL: https://technolog.bibliotech.ru (nata o6pamenus: 15.01.2021). -
Pexxum noctyma: ajist 3apeructTpup. nojib30BaTesei.

10. MarepuanoBe/ieHUe ¥ TEXHOJOTMU COBPEMEHHBIX M IEPCIEKTUBHBIX MaTepUAJIOB:
nabopartopubiii mpakTukyMm / M.M.CrrueB, B.H. Kopo6ko, B.B. baxmetseB [u ap.]; Munucrepctso
oOpazoBanust M Hayku Poccuiickoit ®enepaunu, Cankt-lIlerepOyprckuii rocynapcTBEHHBIH
TEXHOJIOTUYECKUH HWHCTUTYT (TexHUuYeckuil yHuBepcuter), Kadenpa TeopeTHUECKMX OCHOB
MatepuanoBenenus. — Cankr-Ilerepoypr : [6. u.], 2013. — 161 c. // CII6I'TU. DnexkrpoHHas
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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

oubmuoreka. - URL: https://technolog.bibliotech.ru (mara o6Opamenus: 15.01.2021). - Pexum
JOCTYIIA: JIJIs 3apErHCTPUP. TMOJIb30BATEIICH.

8. IlepeyeHb FJIEKTPOHHBIX 00pa30BaTEJIbHBIX PECYPCOB, HEOOXOAMMBIX /IJI OCBOEHHUSA
AUCHMIINHBI.

- yueOHbIii tian, PITJ] u yueOHO-MeTomnueckue Marepuaisl: http://media.technolog.edu.ru

- DuexkTponHas omdanorexa CIIOI'TU(TY) (na 6aze IbC «bubdauoTex»)

[Tpunagnexxnocts — cooctBenHast CITOI TU(TY).

JoroBop Ha nepenauy mnpasa (IIPOCTON HEUCKIIOUUTENIBHOMN JIMIIEH3UN) HAa HUCIOJIb30BAHUS
pesyibTaTa MHTeIUIeKTyansHou aestenbHocTd OO0 «bubmmoTex»

['KNe(0372100046511000114 135922 o1 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

HNurtepHeT-pecypebl: NPOBOAUTH TMOUCK B Pa3IMUHBIX CHCTEMaX, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCHOJb30BaTh MaTCpPHAIIBI
CalTOB, PEKOMEHJOBAaHHBIX MPEMOJaBaTEIeM Ha JIEKIIMOHHBIX 3aHATHSX.

C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYI K:

www.elibrary.ru - eLIBRARY - Hay4ynas oayiekTpoHHas OWOJIMOTEKA IMEPHOIMYCCKHX
HW3aHUI;

http://e.lanbook.com - DaeKkTpOHHO-OMOJIMOTEYHAsT CHCTeMa u3JaarelbcTBa  «JIaHbY,
KOJUIeKUIMU «XuMHsi» (KHUTU u3narenscTB «Jlanb», «bunom», «HOT»), «HanorexHomorum»
(xuuru uznarenbcTBa «bunom. Jlaboparopust 3HaHUITY);

www.consultant.ru - Koucynerantllioc - 6a3a 3aKOHOAATENBHBIX JOKYMEHTOB 1O P®D u
Cankr-IlerepOypry;

WWW.Scopus.com - baza ngaHHbIX pedepaToB U IUTHUPOBAHHMS ScOpus H3IATEIHCTBA
Elsevier;

http://webofknowledge.com - VYwuuBepcanbHas pedepaTuBHas 0a3a IaHHBIX HAYYHBIX
nyosnukanuit Web of Science komnanuu Thomson Reuters;

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

www.oxfordjournals.org - ApxuB HaydHbIX XypHasioB uznarenbcTBa Oxford University
Press;

http://www.sciencemag.org/ - [TomHOTeKCTOBBII TocTyn K *ypHaiy Science (The American
Association for the Advancement of Science (AAAYS));

http://www.nature.com - Tocryn k sxypHany Nature (Nature Publishing Group);

http://pubs.acs.org - Joctyn k komiekumu sxkypHanoB Core + m3maTteiabcTBa American
Chemical Society;

http://journals.cambridge.org - IIOJHOTEKCTOBBIA JOCTYNl K KOJUICKI[MH KYPHAJIOB
Cambridge University Press.

WWW.i-exam.ru.

9. MeToauyecKkue yKa3aHusi JAJsl 00y4aAIOIIHUXCS MO0 OCBOEHUIO TUCIUTLIAHBI.

Bce Buabl 3aHATHI 1O qUCHMIUIMHE «MarepuanoBeieHne» MPOBOAATCS B COOTBETCTBUHU C
TpeboBanusmMu cienyromux CTII:

CTII CIIOI'TU 040-02. KC YK/IB. Bunbl yuebnbix 3ansatuii. Jlekuus. OOmue TpeboBaHus;

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueOHbIx 3aHatuii. JIJabopaTopHbIE 3aHSATHS.
OO6urre TpeOoBaHUS K OpraHU3alMy U MPOBECHHUIO.

CTII CII6I'THU 048-2009. KC VYK/IB. Buasl yueOHbIX 3aHsTuil. CaMocToOsITEIbHAs
1aHupyemas pabora cryneHToB. OOmme TpeOOBaHUs K OpraHU3alyy 1 MPOBEACHUIO.

[TnanupoBaHue BpeMeHH, HEOOXOIMMOIO Ha U3y4eHHUE JNaHHOW JUCLUILUIMHBIL, JIy4lle BCEro
OCYLIECTBISITh HA BECh CEMECTp, IMpeaycMaTpuBas TMPH OSTOM pEryJIspHOE IOBTOPEHHE
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file:///E:/Downloads/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/
http://www.i-exam.ru/

IIPOMICHHOI0 MaTepuaa.

OCHOBHBIMU YCJIOBUSIMM IIPAaBUIBHOM OpraHM3alMu y4eOHOro mporecca Ui CTYACHTOB
SIBJISICTCSL:

IUIAHOBOCTb B OpraHU3aLUU y4eOHO! paboThl;

CEpbE3HOE OTHOLICHUE K U3YYECHHUIO MAaTepHUAIa;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3ansaTHA CTyIEHT NOJDKEH IPUXOJUTh, UMES 3HAHUSA 110 YXKE U3YYCHHOMY MaTepHualy.

10. Iepeyenr MHGPOPMANMOHHBIX TEXHOJIOTHi, UCMOJIb3yeMbIX NPH OCYIIECTBJIEHHUH
00pa30BaTe/IbHOIO MpoLecca Mo JUCHHUIIMHE.

10.1. UudopmManuoHHbIEe TEXHOJIOTHH.

B ydyeOnoM mpomecce MO [JaHHOW JUCHUIUIMHE MPEAYCMOTPEHO HCIOJIb30BaHUE
MH(POPMAIIMOHHBIX TEXHOJIOTHHA:

YTEHUE JICKIUIl C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALINIA;

B3auMo/eiicTBre ¢ oOyuaromumucs nocpeacrsom SNOC.

10.2. IIporpammHoe obecneyeHue.
Jus  mpoBeneHUs 3aHATHH HWMEIOTCS TEPCOHAJBHBIC KOMITBIOTEPBI C MPOrPaMMHBIM

obecrnieyeHreM:

- Oneparnmonnas cuctema Microsoft Windows 10 Professional,

Microsoft Office Std, Axanemudeckas JTuIeH3Us, CyOIUIICH3UOHHBIN g0roBOp Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 6eccpouHo;

- AaTHBHpYyCcHOE iporpamMHoe obecrieuenne Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);

- PTC Mathcad (I'K Ne19 or 13.10.08 r. Ha npefocTaBicHHe aKkaJeMUYECKOM JIUIIEH3UU Ha
MathCAD University Department Perpetual-200 Floating).

10.3. ba3bl JaHHBIX 1 HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBI.

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

2. http://borovic.ru - 6a3a narenros Poccun.

3. http://1.fips.ru/wps/portal/Reqgister - denepanbHblii HHCTUTYT MPOMBIILICHHON
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a marenros CIILA.

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

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

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

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

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

10. http://elibrary.ru — Poccuiickas morckoBasi CHCTEMa HAYYHBIX MyOTUKAIIUH.

11. http://springer.com — aHTI0sA3bIYHAS] TIOMCKOBAsi CUCTEMa HAYYHBIX ITyOJIMKAIHH.

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

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

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

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMUYECKUX COCTUHCHUH.

16. http://markmet.ru — mapo4YHuK craei.

11. MartepuajbHO-TeXHHYECKOEe o0OecriedyeHHe OCBOEHHUSI JAUCUMIUIMHBI B XO0[ae
peaaun3anum o0pa3oBaTeJbHOH MPOrpaMMBbI.

st mpoBeneHrs 3aHATUH B MHTEPAKTUBHOU (popme, UTeHMsI JISKITUI B BUJE TPE3CHTAINM,
ACMOHCTpal BUICO MAaTCPHUAJIOB UCITIOJIb3YCTCA MyJIBTPIMGI[HﬁHB.SI TEXHHUKA.

s mpoBeneHUsT MPAKTUYECKUX 3aHATHH  HMCHOJIB3YIOT KOMIIBIOTEPHBIM KJIacc €
NEpCOHAIbHBIMU KOMITBIOTCPAMU.
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http://dissforall.com/
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s mpoBeneHUs MacTep KJIacCOB M JIEMOHCTpalUU IPAKTHYECKOW MCCIIEN0BATEIbCKON
paloThI UCIIOJIB3YETCS Clleyollee 000pyI0BaHUE:
. YabpTpasBykoBol tBEpAoMep «Koncranta KSY»
. TBépnomep no metroxy Poxsemna PTII 5011
. Mukpotsépaomep [IMT-3 — 3 mir.
. Mukpockorbl u3mepurenbubie — 10 mit.
. Mukpockornsl Metamuorpadpuueckue MUM-5, MUM-6, MUM-7 — 13 .
. OkynspHas Bugeokamepa k Mukpockonmy ALTAMI USB — 3 .
. Onekrponeun kamepusie CHOJI 3/11 — 2 .
. Cymmunpasiid mkadg HIC-80-01 CITY
. Becol ananutuueckue snexrponnsie BJIP 200
10. Buneonpoexkrop NEC — 2 miT.
11. Komnexuuu Mukponnindos: UyryHsl (Oemibie u cepbie). YTIEpOAUCThIE CTANH.
JlernpoBanHsble cTanu. L{BeTHbIE CIIIaBbI.
12. Teépnomep no metony Poksemna PTII 5011.

OCoOoO~NOoO U WN -

12. Oco0eHHOCTH OCBOEHHUS AUCHUMIIJIMHBI HHBAJIMAAMHA H JJHHAMH ¢ OrpaHUICHHBIMHA
BO3MOKHOCTSIMH 3/10POBbAI.

JUis  WHBaMMAOB ¥ JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Y4€OHBIE IPOLIECC
oCylLIEeCTBIsieTCs B coOTBeTcTBUU ¢ llonokeHuem 00 opraHu3anuu ydeOHOro mporecca I
Oo0y4eHHs WHBAIMWAOB M JIUI[ C OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3710poBbs CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.
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[Tpunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI
DoH/I OLIEHOYHBIX CPEICTB
JJIs1 MPOBe/IeHUs] IPOMeKYTOUYHOI aTTeCTALMHU 110

AUCHHUIIJINHE «MaTepna.}IOBeueHne»

1. TlepeyeHb KOMIETEeHUH 1 3TANOB UX (opMHUpPOBaAHMS.

HNnnexc OTan
Conepxanne
KOMIICTEHIIMH (dhopMupoBaHus
I1K-4 CrnocoGeH obecrnieunBaTh MOTHOTY U JOCTOBEPHOCTh IIPOMEXKYTOUYHBIN

CBEICHUI 00 00paIlleHNH C OTXOJaMH Ha 3aKpeTIeHHON
TEPPUTOPHH, NIPECTABISIEMBIC B OPTaHbl HCIIOJTHUTEIbHOM
BJIACTH, OCYIIECTBIISIOIINE TOCYIapCTBEHHBIH
SHHI[GMI/IOJIOFI/I'-IGCKI/Iﬁ KOHTPOJIb, U OpTraHbI
rOCY/IapCTBEHHOTO CTaTHCTUYECKOTO HAOIIOICHHS
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2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HaNMEHOBaHHE (meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
HMHIUKATOpa «yJOBJIETBOPUTETBHO» «XOPOILIIO» «OTJIMIHON»
AOCTHIKCHUSA (TTOpOTOBBKI#) (cpennuit) (BBICOKMIA)
KOMIIETCHIIMU
K-4.2 3Haer: OTBeTHI HA Nmeer npencrasnenne | Crnocoben CriocobeH caMoCTOSTENTFHO
Br16op OCHOBHBIE BHUJBI COBPEMEHHBIX | BOIPOC Ne 1,16- | 00 OCHOBHBIX BHAX, OCYIIECTBIISTH BEIOOD (hopMyTUPOBATH IETH U
MATepHasIOB JUIS | MATEPHANOB, HUX  CBOMCTBA, 39. CBOMCTBax M o0JIaCTSAX | MaTepHAIOB IS _ | pemwats 3az1a4n 110 Bbl6op}v/
060py/10BaHN, TEXHOJOTMH  TepepaboTKH B MPUMEHEHUS KOHKPETHBIX 00JIaCTe | MaTepraoB U TEXHOJIOTHH
KOHCTpYKITHH, M3IeHA ¥ BaKHeiMe 061acTH COBPEMEHHBIX MIPUMCHECHUS UX TIepepadoTKy JUIs }
MaTepHajoB KOHKPETHBIX IPUMEHECHUH
W3JIeITHiL. npumenenus (3H-1)
Ymeer: OTtBeTHI HA Nmeer npencrasnenane | CriocoOeH CriocobeH caMoCTOSTETFHO
AHAJIN3UPOBAThH B3aMMOCBS3b | BOompockl Ne2-15, | 00 OCHOBHBIX aHaJTU3UPOBATh (hOopMyJTUPOBATH LU U
MEXJIy COCTABOM, CTPYKTYpOHl H 40-50 noaxo1ax K B32HMOCBS3b MEK LY peraTh 3a1a4uM 1o aHaJIN3y
CBOHCTBAMH  MaTepuaios, a YCTaHOBJICHUIO CTPYKTYPOI, B3AMMOCBSI3H MEXKy
— OCYIIECTRIIATS HIX B3AMMOCBA3H MEXKY CBOWCTBaMH U CTPYKTYpOii, CBOHCTBaMH 1
N CTPYKTYpOId, TEXHUYIECKUMHU TEXHUYECKUMHU
PalMOHATLHEIH BbIOOD Ha CBOWCTBAMH M XapaKTePUCTUKAMH XapaKTepUCTHKAMU
OCHOBE  pPC3yJbTATOB  aHAIIM3d TEXHUYECKUMH MaTepHajIoB U MaTepHajoB
(Y-1). XapaKTepUCTUKAMU OCYIIECTBIATh UX
MaTepHaJoB, a TAKKE ONTUMAJILHBIX BBIOOD
UX ONTUMAJIHLHOTO Ha KOHKPETHBIX
BbIOOpA IIpUMepax
Baaneer: OTtBeTH Ha Nmeet npencrasienne | CriocobeH Crioco6eH oCyIecTBIATh
- HaBBIKAMH U3MepeHus cBoiicts | Bormpocsl Ne 8-10, | o meTonmkax CaMOCTOATENLHO ONTHMAJBHBII BHIOOP
Y EJIEBBIX XapaKTEPUCTUK 42 m3amanns 1- | mpoBeseHNUS IPOBOJUTH METOJIOB UCIIBITAHUHN JJIsI
MaTepHUaJIOB U TPOBEICHUS MX 12 CTaHNAPTHBIX CTaHJapTHBIE OIPENEICHUS KOHKPETHBIX
CTaHapTHBIX ucnbTanmii (H-1). HCTIbITAHAH UCIIBITaHUS XapaKTEPUCTUK MaTEPHAIIOB
MatepHajIos. MaTepHuasoB IpH
peleHnn

MNPaKTUICCKUX 3a1a4
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[To mucIUIUIMHE TPOMEXKYTOUHAS aTTECTAllMs TPOBOAMTCS B (DOpPME IK3aMeHa.

Pe3ynbTatel OCBOCHHS JUCHUIUIMHBI CYUTAOTCS JOCTUTHYTBIMH, €CITU JUIsl BCEX
9JIEMEHTOB KOMIICTCHIIMA IPH CJade 3K3aMeHa JOCTUTHYT IOPOTOBBIM YpPOBEHb OCBOCHUS
KOMIICTCHIIMH Ha JJAHHOM 3Talle — OI[CHKA «YIOBICTBOPUTEIIBHO.

3. TunoBbIe KOHTPOJIbHBIE€ BOIIPOCHI AJIsI IPOBCACHUA HpOMe)I(yTO'{HOﬁ aTTeCTallumn

a)

Bomnpochl isi OLEHKH 3HAHMHA, YMEHHIl W HABBIKOB, C()OPMHPOBAHHBIX Y

cryaenta no komnerenunu IK-4:
Teopernuyeckue BONpPOCHI:

1.

2.

o &

10.
11.

12.
13.

14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

28.

29.

MarepuanoBeaeHne — OnpeieieHne 1 00beKT n3ydeHus Hayku. Kiaccuduxamnms
MaTEpUAJIOB.

IIpuposa XMMHUYECKOM CBSA3U M CBOMCTBA MaTEPHUAIIOB.

THUIBI KPUCTAIVIMYECKUX PEUIETOK, KOOPAUHALMOHHBIE YHMCIIA, CBS3b C INIOTHOCTBHIO U
JpYTMMHU CBOMCTBaMH KpucTauioB. Tumsl 1eeKToB B KpucTtayiax. BausHue
Ne(eKTOB Ha MPOYHOCTb.

VYupyras u ninacruyeckas aepopmanus. Hakien. Pexpucramnusarus.

[TpaBumno ¢a3 ['m606ca. [TpaBuio orpeskos. [Ipumep npumenenus. Ilocrpoenue
KPHBOW OXJIAXICHUS CIUIABA.

ITpaBuiio Kypnakosa.

PaBHOBecHas auarpamma xene3o-yriaepoa. JINHUK Ha AuarpaMMe U KpUTHYECKue
TOYKH.

MexaHuueckre CBOMCTBa MaTEpPUAIIOB U CIIOCOOBI UX U3MEPEHUS.

TBEPAOCTH, pa3InUHbIE METObI OMPEACIICHUS U UX OCOOCHHOCTH.

MeTto/1b1 U3MEpPEHUs TPOYHOCTH.

ITpeBparieHus B yriepoguCTbIX CTaIsAX IIPU HarPEBAHUU U OXJIKICHUH. Pa3oBble
IpEBpAICHHUS.

@a3bl U CTPYKTYPHI B JKEIE30YTIIEPOJHBIX CILIABAX.

Bunel repmudeckre 00pabOTKH — 3aKalika, OTIYCK, OTXKHUT, HOpMaJIU3allusl, CTapeHue,
UX Ha3HAYEHUE, COOTBETCTBYIOIINE U3MEHEHHSI CTPYKTYPBI M CBOMCTB CTaJIEH.
XUMHKO-TepMUYecKas o0padoTKa.

TepmomMexanunueckass 00paboTKa.

VYrnepoauctsle cranu. BnusiHue yrieposia u npuMeceit Ha CTpYKTYpY U CBOWCTBa
craneil. MapkupoBKa yriIepOAUCTBIX CTAJICH.

KoHcTpyKiimoHHbIe JIerupoBaHHbIE CTalld. MapKUpOBKa, BIMSIHHUE JIETUPYIOIINX
AJIEMEHTOB Ha CTPYKTYPY U CBOWCTBA CTaJIEH.

Cranu ¢ oco6siMu cBoiicTBamMu. HepikaBerolue, ;kapocToiikue, sKaporpoyHble CTaIIH.
VYTriiepoaucTsie U IETMPOBaHHBIE HHCTPYMEHTAJIbHBIE CTAJIN.

ABTOMaTHbIE CTaNu. JIuTeliHbIE CTANH.

Wznococroiikue cranu. Cranb ['andunsaa.

N3nHococroiikue cranu. [lItamnoBelie crany.

TBepbie cIIIaBbl.

AGpa3uBHBIE MaTepUabI.

YyryHsl — BUIbI, IOJIy4EHHE, CBOICTBA, MAPKUPOBKA, IPUMEHEHHE.
Knaccudukanus anroMUHHEBBIX CILIaBOB. 3aKajka U CTapeHHE aJTIOMUHUEBBIX
CILIaBOB.

HedbopmupyemMble aIFOMUHUEBBIC CIIJIaBBI HEYIPOYHSIEMbIE TEPMOOOPAOOTKOIA.
MapxkupoBka, cocTaB, CTpPYKTypa, CBOMCTBA, IPUMEHEHUE.

HedbopmupyemMblie aIFOMUHUEBBIC CIIJIABBI YIIPOYHSIEMbIE TEPMOOOPAOOTKOM.
MapxkupoBka, cocTaB, CTpPYKTypa, CBOMCTBA, IPUMEHEHUE.

CrnieyeHHbIE aJTIOMUHUEBBIE MOPOIIKH. MapKku, CTpYKTypa, COCTaB, CBOICTBA,
IIPUMEHEHHE.
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30. JIutelinble aTIOMUHUEBBIE CIUIABHI (CHIIyMHHBI). MapKu, CTpYKTypa, COCTaB,

CBOﬁCTBa, IMPUMCHCHHC.

31. Jlaryau. MapKkupoBKa, COCTaB, CBOWCTBA, IPUMEHEHHE.

32. bpon3bl. MapkupoBKa, COCTaB, CBOMCTBA, IPUMECHECHHE.

33. Imactmaccel. CTpykTypa. TepMoIuIacTel, UX CBOMCTBA U IIPUMEHEHHUE.

34. ITnactmaccel. CTpykTypa. PeakromniacTsl, UX CBOMCTBA ¥ PUMEHCHHE.

35. DnekTpoTexHuYecKkue Marepuaiibl. [[poBOTHIKOBBIC MaTepUaIbl C HU3KUM Y ICTHHBIM

COIIPOTUBJICHHUCM. CBCpXHpOBOI{HI/IKI/I.

36. DnekTpoTexHUUecKue MaTepuanbl. [I[poBOTHUKOBBIE MaTepUAIIBI C BBICOKUM

YACIBbHBIM COIIPOTHBJICHUCM. KonTakTHBIC MaTcpHralibl. HpI/IHOI/I.

37. Komno3unuonnsie MaTepuainsl. CTpyKTypa u cBolcTBa. | eTMHAKC, TEKCTOIHT,

crexiorekcronut, JICII u T.1.

38. Onpenenenue n knaccudukaiys HaHomaTepruanoB. OCOOEHHOCTH HAHOPA3MEPHOTO

COCTOsIHHKA BCIICCTBA.

39. YrnepoaHbie HAHOMATEPHAIIBL.

40. ObnacTu NIPUMEHEHHS] HAHOMATEPUAIIOB.

41. Busbl KOPpO3UOHHBIX Pa3pPYIICHUM.

42. TlokazaTenu KOPPO3MOHHOW CTOMKOCTH. MeToabl JUarHOCTUKH KOPPO3UOHHBIX

pa3pyLICHU U UCIIBITAHUM MATEpUaIOB HA KOPPO3UOHHYIO CTOMKOCTB.

43. BuyTpeHHME U BHELIHHE (PAKTOPBI, BIUSAIOLINE HA KOPPO3UOHHYIO CTOMKOCTb
44, MexaHu3M dJIEKTPOXUMHYECKOW KOPPO3HH U METO/IbI 3aIIUTHI OT HEe.

45. OcHOBHbIE BU/Ibl XUMUYECKO KOPPO3UH U METO/IbI 3aLIUTHI OT HEe.

46. OcobeHHOCTH aTMOC(hEepHas ¥ MOA36MHON KOPPO3HH.

47. 3amuTa OT KOPPO3HMHU 3a CUET BO3JCHCTBUS HAa KOPPO3UOHHYIO CPEy.

48. 3amuTHBIE aHTUKOPPO3UOHHBIE TTOKPHITHS

49. DnexkTpoXuMHUYecKas 3aluTa OT KOpPO3Uu

50. IMoxxoap! K MPeIOTBPAIICHUIO KOPPO3UHU HA CTaIUU MPOCKTUPOBAHHSL.

HpaKanecm[e 3aJlaHuA:

1.

o

8.

9.

HauyepTuth 1ByXKOMIIOHEHTHYIO AUArpaMMy COCTOSIHUS JJIs CIIJIABOB C OTCYTCTBUEM
PacTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSHUH. OmucaTh TOUKH, TUHUH, (a3bl U
o0JacTu Ha AUAarpaMMme.

HauepTuTh IByXKOMIIOHEHTHYIO JTUATPaMMYy COCTOSIHUS JJIs CIIJIABOB C
HEOI'PaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. Onucarth
TOYKH, JTUHUH, a3kl ¥ 007IaCTH HA TUAarpaMMe.

HauepTuTh AByXKOMIIOHEHTHYIO JUAarpaMMy COCTOSIHUS ISl CILJIaBOB C
OTPaHUYCHHOUW PaCTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUHU. OmnucaTth
TOYKH, TUHUH, (Da3bl U 00JIACTH Ha TUarpaMMe.

HauepTuth NIByXKOMITOHEHTHYIO JUATPaMMYy COCTOSIHHS JJIS CIIJIABOB C
o0pa3oBaHHEM B TBEPAOM COCTOSTHUU XUMUYECKOTO coenHeHus. OnucaTh TOUKH,
nuHUM, (a3el 1 00J1aCTH HA JHarpamMMme.

Haiitu Ha nuarpamMme cOCTOSIHUSL MECTOIOJIOKEHUE CIUIaBa 10 3aJaHHOM CTPYKTYpeE.

[IpensiokuTh pesxuM TepMOOOPaOOTKH 3aJaHHOTO CIUTaBa /I KOHKPETHOTO
MIPUMEHEHUS.

Br16paTh THII 1 MapKy CTaJId WM YyTyHa JUId 3alaHHOM 00J1acTH U YCIOBUHI
MIPUMEHEHUS.

Bri6paTh THII 1 MapKy CIIaBa Ha OCHOBE QJIFOMUHUS WM MEJIU JUI 3aJaHHOM
00JacTy ¥ yCIOBHA MPUMECHECHHUS.

Br16parh THI 1 MapKy CIlJlaBa Ha OCHOBE MEJIH VIS 3a]JaHHOM 00JIaCTH M YCIIOBHUI
MIPUMEHEHUS.

10. BeiOpaTh THTT MaTepHraia ¢ 0COOBIMH JICKTPUUECKUMHU CBOMCTBAMH JIJIS 33]JAHHOTO

MPpUMCHCHUS.
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11. IIpoBecTu n3MepeHue TBEPAOCTH 3aJaHHOI0 MaTepuaa 1o meroay Pokseria unu

bpunemnns.

12. BriOpaTh ONTUMAaJIBHBIN METOJ] TMAaTHOCTUKUA KOPPO3UOHHBIX Pa3pyLICHUN HITU
UCIBITaHUS HAa KOPPO3HOHHYIO CTOMKOCTbD 3aJaHHOT0 MaTepualla JJii KOHKPETHOTO

MMPUMCHCHUS.

4. TumnoBbIe TECTOBbIE 3alaHuA IJISl TEKYIIEro KOHTPOJIs
TCKYH_II/Iﬁ KOHTPOJIb 3HAHWI IIPOBOAUTCA B BHUAC TCCTHPOBAHUA II0CJIIC OCBOCHUA

HCCKOJIBKHX Pa3aCIOB JUCHUIIINHBI.

[IpuMepsl TECTOBBIX 3aJaHUI:

Kpucrannumueckas
peleTka,
AJIEMEHTapHasl
s4eiika KOTOpOH
IIpeJICTaBICHa Ha

- TPaHEIEHTPUPOBAHHON KyOHUYeCKOit

- IPUMUTUBHON KyOHUECKOit

- TETParoHAJIIbHOMN

- 00BEMHO-LIEHTPUPOBAHHON KyOHNUeCKOil

PHUCYHKE,
Ha3bIBACTC ...

Hedbopmarius, ocraroniascs IocCJIe | - XOJIOJHOMH
MPEKpAICHUsI JEUCTBUS BHEIIHUX CHII, | - TOpSYEH
Ha3bIBACTCH ... - YIpyroi

- IIaCTHYECKOM
ToueuHbIMH AeeKTaMi KPUCTALIIMYECKOHN | - TOPHI
PELIETKH SABJISIOTCH ... - BaKaHCUH

- IMCIIOKAIIUU

- TPaHUIIbI 3€pEH

[Tpu mnactudeckoit aedopmanuu MeTania
IUIOTHOCTE JUCIIOKAIUH ...

- HE U3MEHSETCS
- YMEHbIIIaeTCA

- YBEJIMUMBAETCS

- CHayaJla yMEHbIIIAeTCsl, IOTOM YBEJIMYUBAETCS

I[I/ICJ'IOKaI_[I/IH SABIIACTCA HC(I)CKTOM .

- TOYEUHBIM
- IMHEWHBIM
- IOBEPXHOCTHBIM
- 00bEMHBIM

Bakancus siBisiercs 1eeKToM ...

- 00BEMHBIM
- TIOBEPXHOCTHBIM
- TOYEUHBIM
- JIMHEWHBIM

JluneltHbIMU JieeKTaMU KPUCTATUINIECKOM
PELIETKH SIBIISIOTCS ...

- TpPaHULIbI 3€peH
- TPEUTUHBI

- INCHOKAIMU

- BAaKaHCUH

[opsiwast nepopmarust — 3To Aedopmarus,
KOTOPYIO MPOBOJSAT ...

- IpM  TeMIeparype KOMHaTHOMU
TEMIIEPATYPbI

- mpu  Temmeparype
KpUCTAJIIN3al i1

- [pu  Temmeparype
MIEPJIUTHOTO NPEBPALLEHUS
- BBIIIE TEMIIEpPaTypbl

MIpEeBPALICHUS

BBIIIIE
BBIIE  TEMIIEpPaTyphl
BBIIE  TEMIIEpPaTyphl

Hadajla MapTCHCHUTHOI'O
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[ToBepXHOCTHBIMU nedexTaMu | - TpaHHIIbl 3epeH
KPUCTAJIIMYECKON PELIETKH SIBJISIOTCS ... - BAKQHCUH- PAaKOBUHBI
- IACIIOKAllUH
Jsa BEIIECTB c METAJJIMYECKON | -  BBICOKOE  3JIEKTPOCONPOTUBIEHHE, BBICOKAsS
KPUCTAJUIMYECKOMN pElIETKON XapaKTEPHbI: | IIOTHOCTh
- KOBKOCTb, IJIACTUYHOCTh
- XpYIKOCTb, HU3Kasl TEIIONPOBOIHOCTh
- CKJIOHHOCTh K BO3I'OHKE, Xopoliue

JUDJICKTPUICCKUC CBOMCTBaA

YucThle METaJIIbI KPHUCTAJJIM3YIOTCA ...

- IPY IOCTOSIHHOM TEMIIEpaType

- IIPY CHMJKAIOLLEHCS TEMIIEpaType

- IPY YBEIMYMBAIOLIEHCS TEMIIEpaType

- XapakTep M3MEHEHMsS TEeMIEpaTypbl 3aBUCUT OT
IIPUPOJBI METAIIA

Jnst BEIIIECTB c METAJJTINYECKOHN | - XPYIKOCTh, HU3Kas TEIUIONPOBOAHOCTh
KPUCTAUTUIECKOHN PEIIETKONW XapaKTepHbL: | - CKJIOHHOCTh K BO3TOHKE, XOpoIme
JTUDIIEKTPUYECKHE CBOMCTBA
- BBICOKOE DJIEKTPOCOIPOTHUBIICHUE, BBICOKAS
IUIOTHOCTH
- KOBKOCTb, TUTACTUIHOCTh
Ha nuarpamme Fe-FesC  kpurnueckas | - ECF
TOYKa A3 COOTBETCTBYET JINHUU ... - PSK
-GS
- SE
Jluans ABCD nuarpammbl  «Kene30- | - TUKBUIYC
HEMEHTHUTY - 3TO JINHUS ... - COJIUJTYC
- 9BTEKTHUYECKOTO TPEBpAIICHUS
- 9BTEKTOUIHOTO ITPOEBPAICHUS
Camon TBEPIOHN ¢azoii | - mepiut
KENE30YTIEPOUCTHIX CIUIABOB  SIBIISICTCS | - eppuT
- ayCTEHUT
- IEMEHTHUT

[HemeHTHUT — 3TO ...

- CMecCh Jiele0ypuTa 1 TepiiuTa

- XUMMYECKOE COEIMHEHHE XKelle3a C yIiIepo oM

- cMech (heppuTa U ayCTEHUTA

- TBEPJIBII PACTBOP BHEJPEHUS YTIIEPO/Ia B jKeJe3e

[lpu Ttemmeparype 727°C B cucTeMe
(OKEJIE30-LIEMEHTUT TIPOUCXOJIHT ...

- IEPIUTHOE MIPEBpAIlCHUE
- oOpa3oBaHue Qeppura

- o0pa3oBaHue MEPBUYHOTO IIEMEHTHTA
- HBTEKTUYECKOE TPEBpAIICHHE

Haubonee msarkoil u miactuyHoi ha3oit
KENe30yTNepOJUCTBIX  CIUIaBOB  TIpHU
KOMHATHOW TeMITepaType sBJISETC ...

- QyCTECHUT
- IEMCHTUT
- bepput
- IEPJIUT

ITepnut — 3710 ...

- TBEP/IbII PACTBOP BHEIPEHUS

- TBEPJBIN PACTBOP 3aMEILECHUS

- XUMHUYECKOE COCIUMHEHHE JKele3a C yriIepoaoM

- cMmech (¢eppuTa M IIEMEHTHTAa 3BTEKTOHIHOTO
COCTaBa
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T T [ [ =w |Cmuas cocrasa | - (418-240)°C
¥ | | 40%Zn+60%Sn
200 o kpucramzyercs B | - (300-200)°C
I s ]| MHTEpBAIIE
5 :}G/ I_ _‘ TeMIIEparyp ... - (418-200)°C
w GS Il‘% A X W R L £ .J‘H‘DG
- (355-200)°C
Sn ——= % n L
JIuHUS CONMUAYC AMArpaMMbl COCTOSIHHMSI — 3TO JIMHUS | - OKOHYAHHUS KPUCTAILIH3AINN
- PacTBOPUMOCTH
- HavyaJia KPUCTAIUIN3AI[UU
- OBTEKTOUTHOTO TIPEBPAIICHUS
i CocraB CIUIaBa
' 13%Sbh+87%Pb - TO3BTEKTUYECKAM
SIBIISICTCS ... - OBTCKTHYECKUM
- OBTEKTOUTHBIM
_ - XUMHYECKUM COCTUHCHUEM
=
A - %5
T | | T T T ®a30BHII
i w | | COCTaB CIulaBa | - 3BTeKTHKa (ZNn+ SN) + kpucTamisl ZN
st ~ 70%Zn+30%Sn mpu | - pacruias
e s ] temreparype 300°C - | - 3BTeKTHKa + KpUcTauisl ZNn
o2 :}H’: o I, “‘ - BBTEKTHKA + KPUCTAILIBI SN
fm;;}% EE n'.‘!u & yJo_' 0
Sn —> % In Zn
" I CBUHeII U OJIOBO ... - OrpaHUYEHHO pacTBOPHMBI JPYr B
i~ " JpyTe B TBEPAOM COCTOSTHUU
N[ \:\4:: Tt _ 00pa3yroT XUMHUECKOE COSTMHEHNE
P — =i MPAKTUYECKH HE PACTBOPHUMBI JPYT B
AT e :a s JpyTe B TBEPJIOM COCTOSTHUH
ot | ] p - HEOrPaHWUYEHHO PACTBOPHUMBI JIPYT B
, ! " JpYre B TBEPIOM COCTOSHUU
a e 20 30 40 5P &0 o A0 90 g0
g —%dn 8n

[Ipy oxJtakIeHNM PBTEKTOUIHONU CTalM | - MAPTEHCUT
CO CKOpPOCTBIO BBIIIE KPUTHYECKOH | - MEPIUT
ayCTEHHUT MPEBPALIAETCA B ... - OCHHUT
- copouT
Crpyktypa cramu 40 mocie TOJHOTO | - IEMEHTHUT + IEpPIUT
OTXKHTA - ... - IepIUT
- MApTEHCHUT
- (eppuT + mepIMT
3aPBTEKTOUAHEIE CTAJU JUIST HEIOJIHOHU | - Agy
3aKaJIKM HarpeBaroT BBILIE ... - Acm
- AcZ
- AcS
[Ipn YBEIUYECHUHU COZIEpKaHUs | - TBEPAOCTh U INIACTUYHOCTh YBEJINYUBAOTCS
yriiepojia B CTajd ... - TBEPJIOCTh  YMEHbBINAETCS,  IJACTUYHOCTH -
YBEJIMYUBACTCS
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- TBEPAOCTH U IJIACTUYHOCTh YMCHBIIAIOTCA

- TBEPAOCTh  YBEIUYMBACTCS, IUIACTUYHOCTH -
YMEHBIIAETCS
JloPBTEKTOMIHBIE CTajdu ISl TOJHOMU | - Ag
3aKaJK{A HAarpeBaroT BHIIIE ... - Acm
- AcZ
- ACS
TBepmocTh MPOJYKTOB pacmana | - MapTEHCUT, MIEPJIUT, COPOUT, TPOOCTUT
ayCTCHHUTA MOHMKACTCS B PALY ... - TPOOCTHT, COPOUT, IEPJIUT, MAPTECHCUT
- MAPTEHCHT, TPOOCTHUT, COPOUT, TIEPITUT
- TIEPJIUT, COPOUT, TPOOCTUT, MAPTEHCUT
Kpucramnmaeckas pelieTka | - TpaHeleHTPUPOBAHHAS KyOHUuecKas
MapTeHCHUTA - - 00beMHO-IICHTPUPOBaHHAs KyOuuyeckas
- TeTparoHaJIbHasI
- TeKcaroHajabHas
Conepxanue yriaepojaa B |-4,3%
3BTEKTOUIHON CTaJIXA COCTABIISET ... -0,8%
-2,14%
- 6,67
[Tpu Me€JIJIECHHOM OXJIOKJCHHUH | - MAPTCHCHUT
JBTEKTOMIHOMI cTainu ayCTEHUT | - OCHHUT
MPEBPAIIACTCS B ... - IePJIAT
- TPOOCTHT
A30THPOBAaHUE TTPOBOJIST C TEIBIO ... - YBEJIMYCHUS TUTACTUIHOCTH ITOBEPXHOCTHOTO CJIOS
- MOJTyYeHUS MEJIKO3EPHUCTOM CTPYKTYpHI
CEePIIICBUHBI
- TOBBIIIEHUS  TBEPAOCTH,  HM3HOCOCTOWKOCTH,

KOPPO3MOHHOU CTOMKOCTH ITOBEPXHOCTHOTO CIIOS
- MIOBBILIEHUS OKAJIMHOCTOMKOCTH

VYrnepoaucTele cTamu MOCHE OTXKUTra,
OOBIYHO OXJIAXKIAIOT ...

- B BOJE
- BMECTE C TIeYbI0
- B pacTBOpE COJIH

- Ha BO3yXe
ITocne LIEMEHTALIUU JleTany | - HOpMaau3aluu
MIOABEPTaKOT ... - 3aKAJIKE U BBICOKOMY OTITYCKY

- 3aKaJIKe ¥ HU3KOMY OTITyCKY
- IOTIOJHUTEbHAs TepMUYeckas 00paboTka He

TpeOyercs
21.]'[5[ IMOJIYUYCHUA BBEICOKOH TBEPAOCTH, | - OTKUT
MPOYHOCTH CTAJH IPUMEHSICTCS ... - 3aKaJika

- OTIIYCK

- HOpMaJTU3aIusl

Kputrnueckass CKOpOCTh OXJIaXICHHS
IIPH 3aKAJIKE — ITO ...

- MUHUMAJbHasi CKOPOCTh OXJIAXICHUS, HEOOX0aMast
Ui PUKCAIIMU AyCTEHUTHOMW CTPYKTYPBI

- MUHUMAJIbHAasi CKOPOCTh OXJIAXACHUS, HEOOX0aMast
JUIS TIOJTy4€HUS TPOOCTUTHOM CTPYKTYpPBI

- MUHMMAaJIbHAsl CKOPOCTh OXJIAXKIECHUS, He0OXoaquMast
JUIS TIOJTY4E€HUS MAaPTEHCUTHOM CTPYKTYpbI

- MaKCUMaJbHasi CKOPOCTh OXJIAXKACHHUSA, IPU KOTOPOU

ayCTEGHUT  €I€  paclnajgaercsi Ha  CTPYKTYpbI
IIEPJIUTHOIO TUIIA
IIOBEpXHOCTHYIO 3aKaJIKy IMPOBOAAT C | - IOBBIIEHWS TBEPAOCTH U HM3HOCOCTOMKOCTH
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LENBIO ...

IIOBEPXHOCTHOI'O
CepALEBUHBI

- U3MEHEHHUS XUMHUYECKOIo
IIOBEPXHOCTHOI'O CJIOSI

- MIOBBILIEHUS YIAPHOH BA3KOCTH
- YBEJIMYEHUS IUNIACTUYHOCTH OBEPXHOCTHOTO CIIOS

CIOSI TIPU COXPAHEHHHM BSI3KOH

CcoCTaBa Marcpualia

Bricokuii OTIyCK NPUMEHSIOT JUIA ...

- IPY’KHH U PECCOP
- ocell aBToMOOMIIEH

- MEPHUTEJIBHOTO HHCTPYMEHTA
- peXyLero UHCTPYMEHTA

ANUTHUpOBAaHHME — OTO HACBIEHUE | - YIIEPOAOM
IIOBEPXHOCTHOTO CJIOSl METAJLIA ... - a30TOM
- KPEMHHUEM
- AIIOMUHUEM
LlemeHTanMIO 1es1ecoo0pas3Ho | - ¢ J100BIM COJIepKaHUEM YIIIepoia
IIPUMEHSATD JUISl CTAJIEH ... - BBICOKOYTJIEPOIUCTBIX
- CpEAHEYTIEPOAUCTBIX
- HU3KOYTJIEPOIUCTBIX

Hopwmanuzamuto npoBoasT ¢ LETBIO ...

- YCTpaHEHUSs ICHAPUTHOM JTMKBAIH
- CHATHS HaNpsOKEHUH mociie 00paboTKU pe3aHueM
- IOJTyYCHHSI PABHOBECHOM CTPYKTYPBI CTAIIU

- MOJTy4YCHUS OJHOPOJHOM MEJIKO3E€PHUCTOU
CTPYKTYpBI CTaJIH
[lnaHupoBaHue — 93TO HACHIIIEHUE | - IUHKOM
MOBEPXHOCTHOTO CJIOSI METaJlIa ... - YTIIE€pPOAOM U a30TOM
- a30TOM
- YTII€POJOM
Jns cHATHA OCTATOYHBIX HANPSHKEHUH | - OTITYCK
nocie 00paboTkH pe3aHMeM | - 3aKaJIKy
NPUMEHSIOT ... - HOPMaJIU3aLIHI0
- OT)KHT

Huskuii 0TIycK IpUMEHSIOT JUIA ...

- ocell aBToMoOMIIEi

- PEXYIIEro HHCTPYMEHTaA

- IPY>KUH U Peccop

- IITAMIIOB ropsiyero e opMUpPOBAHUS

Cpennuii OTIYCK IPUMEHSIIOT JUIA ...

- IPY’KUH U peccop

- IATYHOB JIBUTaTeJIeH

- MEPUTEIBHOTO MHCTPYMEHTA
- PEXYIIEro HHCTPYMEHTA

XI/IMI/IKO-TepMI/I‘{CCKaH
METAIJIOB 3TO ...

obOpaboTka

- 00paboTka, TPOBOAMMAS MMOBBIIIICHUS
MeXaHNYEeCKNX CBOMCTB

- 00paboTka TOBEPXHOCTH MeETaula XUMHYECKH
AKTUBHBIMM BEIIECTBAMU C LEJIbI0 yAAJICHUS C
IOBEPXHOCTH OKCUJIHBIX TUIEHOK

- TepMuueckas o0paboTka METAIJIOB B XUMHYECKH
AKTUBHOW cCpelle, U3MEHSIOIIAs COCTaB M CBOMCTBa
MMOBEPXHOCTHOTO CJIOS U3JIETUS

- KOPPEKTHPOBKA XHMHYECKOIO COCTaBa CTAIA B
MpOIIECCEe BBIIUIABKM TyTEM BBEACHUS B pacIiliaB
JIETUPYIOLKX 3JIEMEHTOB

TUTSE

ITo HazHauenuro craian 55C2 saBiseTcs

- THCTPYMEHTAJIBHOMN
- CTPOUTENBHOMN
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- PECCOPHO-TIPYKUHHOM
- MAIIMHOCTPOUTEILHON YIIyYIIaeMOU

ITo Hazmauenuro crais 40XH2MA

- MAIIMHOCTPOUTEIBLHON YITy4dllIaeMOn

SIBIIAETCA ... - UHCTPYMEHTAJIBHOM

- CTPOUTENBHOMN

- PECCOPHO-IIPYKUHHOMN
JJ1s U3roTOBIEHUS CEPACUYHUKOB - YIIIEPOJUCTYIO
TpaHc(OPMATOPOB HCIIONB3YIOT CTAIb | - HHCTPYMEHTAIBHYIO

- KOHCTPYKIIMOHHYO

- 3JIEKTPOTEXHUYECKYIO
N3 HukenepeurcieHHbIX cTanen - 30XT'CA
IPYXKUHHOM SABJISETCS ... - 60C2A

-V12

- 15k
Cpenn HUXKeENEpeuuclIeHHbIX cTaneit | - 15X®, 20
LEMEHTYEMBIMU SABJISIOTCH ... - 40XH3MA, 30XI"CA

- 65, IX15

- X12M1, Y10
ITo Hasnauenuto craip S5C2 aBasSeTCST | - MHCTPYMEHTAIbHOU

- CTPOUTENBHON

- PECCOPHO-TIPYKUHHOM
- MAIIMHOCTPOMUTENILHON yITydIlIaeMon

ITo Hazumauenuro crais 40XH2MA

- MaHJHHOCTpOHTCHLHOﬁ ynquaeMoﬁ

SIBIIAETCA ... - UHCTPYMEHTAIIBHOMN

- CTPOUTENBHOMN

- PECCOPHO-NIPYKUHHOMN
JI71s1 U3roToBIIEHUS CEPACYHUKOB - YIJIEPOAUCTYIO
TpaHc(OPMATOPOB UCIIONB3YIOT CTANlb | - MHCTPYMEHTAJIBHYIO

- KOHCTPYKIIMOHHYIO

- DJIEKTPOTEXHUYECKYIO
W3 HM>KenepeunCcIeHHBIX CTalen - 30XT'CA
NIPY>KUHHOU SIBJIAETCH ... - 60C2A

-Vi12

- 15kn
Cpenn HWKENEPEeuHCIeHHbIX cTajed | - 15X, 20
LIEMEHTYEMBIMU SBJISIOTCH ... - 40XH3MA, 30XT'"CA

- 65, IX15

- X12M1, V10
ITo HazHauenuto cranp 5S5C2 gBusieTCss | - HHCTPYMEHTAIbHOMN

- CTPOUTENBHOMN

- PECCOPHO-NIPYKUHHOMN
- MAIIMHOCTPOUTENILHON YIIydIlIaeMON

I1o masuwauenuro crains 40XH2MA

- MAIIMHOCTPOUTEIbHON YIIy4YllIaeMOu

ABIISAETCH ... - UHCTPYMEHTAJIbHON

- CTPOUTENBHON

- PECCOPHO-IIPYKUHHOMN
JI1s1 N3roToBIIEHUS CEPACYHUKOB - YIJIEPOAUCTYIO
TpaHc(OPMATOPOB HCIIONB3YIOT CTANIb | - HHCTPYMEHTAIBHYIO

- KOHCTPYKLIMOHHYIO

- 3JIEKTPOTEXHUYECKYIO
N3 HuKenepeunciieHHbIX cTanen - 30XT'CA
IPYXKUHHOM SIBJISIETCS ... - 60C2A
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-V12
- 15k

Cpeny HUKENEPEUUCICHHBIX —CTajen
LIEMEHTYEMBIMU SIBJISIFOTCS ...

- 15X®, 20

- 40XH3MA, 30XI'CA
- 65, IIX15

- X12M1, V10

ITo Ha3zHauenuro craie 55C2 saBisercs

- UHCTPYMEHTAJIbHON

- CTPOUTENBHOMN

- PECCOPHO-TIPYKHUHHON

- MAIIMHOCTPOUTEIILHON YIIy4IIaeMOU

ITo Hazmauenuro crais 40XH2MA

- MAIIMHOCTPOUTEIBLHON YITyUdllIaeMOn

SIBIIAETCA ... - UHCTPYMEHTAJIBHOMN

- CTPOUTENIBLHOU

- PECCOPHO-IIPYKUHHOMN
J{1s1 U3roToBIIEHUS CEPACYHUKOB - YIJIEPOAUCTYIO
TpaHCGOPMATOPOB UCIIOJIB3YIOT CTANIb | - HHCTPYMEHTAJIBHYIO

- KOHCTPYKLIMOHHYIO

- 3JIEKTPOTEXHUYECKYIO
W3 HIKenepeunciaeHHbIX CTaneu -30XI'CA
IPYXKUHHOM SBJISETCS ... - 60C2A

-V12

- 15k
Cpenn HUXKeENEpeuuclIeHHbIX cTaneit | - 15XO, 20
LEMEHTYEMBIMU SABJISIOTCH ... - 40XH3MA, 30XT'"CA

- 65, IX15

- X12M1, V10
UyryH ¢ rpaduTOBBIMU BKJIIFOUEHHUSIMU | - BRICOKOTIPOYHBIM
XJIONbEBUIHON (DOPMBI Ha3bIBACTCS ... | -O€NbIM

-CEepBIM

- KOBKMM

[TpouyHocTh uyryHa B HauOousb1Iei
CTEIEHU ITOHUKACTCS BKIIIOUCHUAMU
rpadura ...

- XJIONIbEBUIHON (hOPMBI

- (hopma rpaUTOBBIX BKIIFOUEHHUH CYIIECTBEHHOTO
BJIUSIHUS HA IPOYHOCTh YYT'yHa HE OKa3bIBACT

- III00YyIsIpHOM pOpMBI

- IUTACTUHYATOMN

OTnuuuTeNbHBI  NPU3HAK  CEphIX,
KOBKHX U BBICOKOIIPOYHBIX YYTYHOB -

- CTPYKTYpa METaNINYECKON OCHOBBI

- ¢opMa rpapUTOBBIX BKIFOUCHHI

- (opma 11IeMEeHTUTHBIX 00pa30BaHUN

- KOJIMYECTBO IPaUTOBBIX BKIFOUCHUN

YyryH npu BBIILIaBKE MOJIUPUIMPYIOT
VA ...

- U3MEHEHMSI CTPYKTYPbI OCHOBBI
- U3MEeJIbYEHUS 3epHa

- TIOBBIILIEHUSI KOPPO3UOHHON CTONKOCTH

- U3MeHeHHs! PopMbI rpaUTOBBIX BKIIOYCHHH

I[ypaJ'IIOMI/IHBI — 9TO ... CIIJIaBbI HAa
OCHOBE aJIFOMHUHUA

- JUTEHUHEBIC

- nepopmupyemplie, ympodHsieMble TEPMUYECKOU
00paboTKOi

- nepopmupyemblie, HE YIPOUHIEMbIC TEPMUYECKON
00paboTKOi

- )KapONpPOYHBIC

J{ropantoMHUHBI IPEBOCXOAAT YUCTHIN
AIIOMHUHUM 110 ...

- IPOYHOCTH
- TEIUIONPOBOJHOCTH
- 3JIEKTPOIPOBOAHOCTH
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- KOPPO3MOHHOW CTOMKOCTH

CIu1aBbl aIIOMUHHS C Maprangem
OTHOCATCA K ...

- CIJIaBaM, HEYIIPOUHSIEMbIM TEPMUUYECKON
00paboTKO

- INTEHHBIM CIIJIaBaM

- CIUIaBaM, YIIPOUYHSIEMbIM TEPMUUYECKON 00pabOTKOM
- TypaJrOMUHAM

Yucno 59 B mapke natynu JI 59
0003HayYaer ...

- coJiepkanue meau, %

- coiepKaHue IUHKA, %

- IIpeIeI IPOYHOCTH IIPU PACTSIKCHUH, KIC/MM?
- coJIep KaHue 0JI0Ba, %o

CnaB mapku JI68 umeet cocTas ...

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

CIutaBoM Ha OCHOBE MCOH ABJIACTCA ...

- AM2
- JI80
- MIJI5

- 116

Cruias MCAHU C TMHKOM HA3bIBACTCA ...

- MEJIbXHOPOM
- OpoH30it

- CWIIYyMHHOM
- JaTYHBIO

Cmias cocraBa 90%Cu, 10%Zn
MapKUPYeTCs

- BpMILI90-10
- bpl0

- J190

- JI10

CItaBoM Ha OCHOBE MEIH ABJIACTCA ...

- X12M
- MJIS
i

- BpAS

HasBanne 1 xuMu4ecknil COCTaB MapKu
JIK80-3:

- JIaTyHb, cojaepkamas mpumepHo 80% twmHKa, 3%
KaJMHsl, OCTAIIbHOE — MEIb

- JINTEHHBIA aAJIOMUHUEBBIM CIUIaB, COJAEpKalIUul
npumepHo 80% amomunus, 17% meau u 3% KpeMHUs
- JaTyHb, cojepxkamias mpumepHo 80% wmemm, 17%
nuHKa 1 3% IUHKa

- JdTedHas  HOBUEKTOMJHAs  CTab,

npumepHo 0,8% yriepoaa u 3% kobasbTa

COJICPKHT

Makpomounekyia
CTPOEHHE ...

KaydyykKa  HMMEIOT

- JJICCTHUYHOC

- T'YCTOCCTHATOC

- p€AKOCETYATOC

- TUHEWHOEe WU CJ'Ia60pa3BCTBJ'IeHHOC

[TnmacTmMaccamMu Ha3bIBAKOTCA ...

- ICKYCCTBEHHbIE MaTepHajbl HA OCHOBE MOJIMMEPHBIX
CBSI3YIOILUX, CIIOCOOHBIE MPU HarpeBe Moj JaBJICHUEM
MPUHUMATD 33JaHHYI0 OpPMY M 3aT€M YCTOHYMBO €€
COXPAaHSITh

-  TOpUPOAHBIE WIM CHUHTETHYECKHUE
00J1a1a101111€ BHICOKOH ILIACTHYHOCTELIO

BCIIECTBA,

- BEIIeCTBa, MOJyyaeMble B pe3ylbTaTe peaKIuii
MOJIMMEPU3ALIMU I MOJUKOHIEHCAIIUU
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- BEIIeCTBA C BBICOKOM MOJIEKYJISIPHOM MAaCCOH,
MOJICKYJIbl KOTOPBIX  COCTOST U3 OOJIBIIOTO 4YHCIA
OJICMCHTApPHBIX 3BCHLCB

[Tpu BYJIKaHU3AL[UU Kay4dyKoB | - caxka
UCIIONB3YeTCH ... - cepa
- Mell
- KQOJIMH
[Tpu BynKaHM3aMK KaydyKa ... - BO3pacTaeT  IpPOYHOCTb M  BJACTUYHOCTb,
YMEHBILIAETCS MIACTUYHOCTh
- YBEJIMYMBAETCS  PacTBOPUMOCTb,  IOBBIIIAETCSA
IJIaCTUYHOCTh
- YMEHbLIAEeTCsd H3HOCOCTOMKOCTh, IOBBILIAETCA
IJIaCTUYHOCTh
- IOHMYKAOTCSI TBEPJIOCTh M TEINIOCTOMKOCTh
TepMoruiacTHUHBIMU Ha3bpIBAIOT | - O0OpaTUMO  3aTBEpAEBAIOLIME B  PE3yJIbTaTe
HOJIMMEPHI ... OXJIaXx/IeHus 0e3 yyacTusi XMMUYECKUX peakIuil
- UMEIoLIUE  IPOCTPAHCTBEHHYIO  («CIIUTYIO»)
CTPYKTYDPY
- HeoOpaTMMO 3aTBepAEBaOLIMEe B  pe3yibTare

MPOTEKAHUS XUMHUYECKUX PeaKInui
- UIMEIONIUE PEIKOCETYATYIO CTPYKTYPY

BBICOKMM yIenbHBIM JJIEKTPUUECKHUM | - IUDJICKTPUKU
COIIPOTHUBJIEHUEM 00IAaAI0T ... - IPOBOJHUKHU

- IOJIYIIPOBOTHUKH

- YUCThIE METAJIJIbI
JIis  U3rOTOBIIEHUS  BBIIPSAMUTEIEH | - MArHUTHI
UCTIONB3YIOT ... - TUAJIEKTPUKH

- IPOBOJHUKHU

- IOJIYIPOBOIHUKHU

5. Meroanueckue mMarepuajbl IJIs ONpede/JeHUs1 NMPouUeAyp OUECHHWBAHHMS 3HAHMH,
YMEHHI U HABBIKOB, XapaKTePHU3YIOLIHUX ITANbI GOPMHUPOBAHUA KOMIIETECHIIUM.

[Ipomexxyrounass arrecranus IO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusmu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB ITopsaok npoBeaeHus: 3a4€TOB U

OK3aMCHOB.

Ilo puctuminHe OPOMCIKYTOYHAA aTTeCTalUd [TPOBOJAUTCA B (I)OpMC OK3aMCHa.

Illkama oreHWMBaHMSA Ha SK3aMEHE — COTJIIMYHO», «XOpOoHIO», «YHOBJICTBOPHUTCIBHO.
P C3YyJIbTAThl OCBOCHHA AUCHUIINIMHBI CUHHUTANOTCA ANOCTUTHYTBIMH, CCIIM IJII BCCX 3JICMCHTOB
KOMHeTeHHI/II\/’I Ipu cadye 3K3aMeHa JOCTUTHYT HOpOFOBBIfI YPOBC€HE OCBOCHUSA KOMIICTCHIIMN Ha
JaHHOM 3TallC — OLCHKA «YJOBJICTBOPUTCIILHO).

30




