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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqennﬂ Mo AUCHHUIINHE, COOTHECEHHBLIX C INVIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUSA

00pa3oBaTeJIbHOM NPOrPAMMBI.

st ocBoeHUs: 00pa30BaTeNbHON MPOTrpaMMbl OaKanaBpraTa 00yJaroIUics JOHKEH OBIAAETh CIEAYIOIMMHE Pe3yabTaTaMu 00ydIEeHUs 110

MHACIUILINHE:

Kox n naumenoBaunue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETCHIIUH JOCTYKEHHS KOMITETCHITUH (mecKpunTOpHI)

OIIK-1 OIIK-1.4 3HaTh: CTpOEHHUE BEIIECTBA, MIPUPOIY XUMHUYECKONH CBSI3H, CBOMCTBA
b

Croco6eH U3y4aTh, aHAIU3UPOBATh, Hcnons3oBanne 3HAHHUI o | matepuanos (3H-1).
HCIIOJb30BaTh ~ MEXAHM3MBI  XHMHYECKUX | PU3UKO-XMMHYECKUX Ymers:
peaKIuii, TIPOMCXOIAIINX B | XapakTepUCTUKAX BELIECTB JUIS | - UCIIOJIB30BaTh 3HAHUS O CBOMCTBAX MAaTEPHUAJIOB JIJIs PEIICHUs 3a/1a4
TEeXHOJIOTHYCCKIX nporeccax 1 | OOBSICHEHHS M TPOTHO3UPOBAHHMS | CBOCH mpodeccroHanbHou aestenbHoct (Y-1).
OKpY)KalollleM MHpPE, OCHOBBIBasiCb Ha | PC3YJIbTAaTOB npoTexkaHus | Biajers:

3HAHUSIX O CTPOCHUM BEILIECTBA, IMPHUPOJIEC
XMMHYECKOW CBSI3U U CBOMCTBAaX Pa3jIMYHbIX
KJ1aCcCOB XHUMHYCCKHX 3JIEMEHTOB,
COEMHEHUH, BEIIECTB U MAaTEPUAJIOB

TEXHOJIOTHYCCKOI'O IMpouecca.

- HaBBIKAMHU ONITHMAJILHOTO BHIOOpA MAaTEPHAIIOB, 33CHICTBOBAHHBIX B
TexHosoruueckom mporecce (H-1).

OIIK-2

CriocobeH HCMosb30BaTh MaTeMaTUYECKHUE,
¢duznueckue, (U3HKO-XMMHUYECKHE,
XMMHUYECKHE METOJbl JUIsl pelIeHus 3ajad
poeCCHOHAIBHON e TEHHOCTH

OIIK-2.8

[Ipumenenue OCHOBHBIX
(GU3UKO-XMMHUYECKUX  METOJIOB
WCCJIC/IOBAHHUSI MaTepUalioB B
npoiiecce pa3paboTku u
ONTUMHU3AIMNH TEXHOJOTUUYECKUX
IIPOLIECCOB.

3HaTh:

- COBpEMEHHBIE METObI OIPEENICHIsI CBOMCTB M SKCILTyaTallMOHHBIX
xapaktepucTuk Marepuanos (3H-2);

Ymers:

- HCIOJb30BaTh COBPEMEHHBIE METO/bl MCCIIEOBAHUS MAaTepHUasoB,
3aJIeWiCTBOBAHHBIX B TEXHOJIOTHYecKoM mporiecce (Y-2);

Biaagern:

- HaBBIKAMH TIPUMEHEHUS METOJIOB HWCCIICJOBAHHS MAaTEpPHAJIOB IS
peanuzanuu 3aaa4 npodpeccuoHanbHoit nesrensHoctr (H-2)




2. MecTO AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl.

JucuurimHa OTHOCUTCS K 00s13aTenbHOM YacT broka 1 «Jluciumimaeny 00pa3oBaTeIbHON
nporpammsbl 6akanaBpuara (b1.0.16) u usyuaercs Ha 2 kypce B 3 cemecTpe.

B MeroamyeckoMm TUIaHe MUCHUILIMHA OMHUPAETCS HA TUCHUILIMHBI «Duszuka», «OO0mas u
HeOpranuueckass xuMmus», «Martematukay. llomydeHHble B mpolecce H3y4eHHs] TUCHUILIAHBI
«MarepuanoBeZicHUE» 3HAHHS, YMEHHS W HABBIKH MOTYT OBITh HCIIOJIB30BaHbl MPHU H3YYCHHH
qucuuruabel - «OOmas xumudeckass TexHosorusi», «lIpomeccel W ammapaTbl XUMHYECKOM
TeXHOJNIOTHNY», «CHCTEMHBIM aHAIM3 XUMHUYECKUX TEXHOJIOTHI», a TakKKe MPU TMPOXOKICHUH
MIPEITUTUIOMHOM MTPAKTUKHU U TIPU BHITIOJTHEHUH BBITYCKHOUN KBaTH(PUKAITMOHHON paOOTHI.

3. O0beM TUCUUILIAHBI.

Bcero,

Bun yueonoii padoter 3E/akaneM. yacoB

OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 4/144

(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 58
3aHSTHS JIEKIIMOHHOTO THITA 18
3aHSTHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CCMHUHAPLbI, MPAKTUYCCKUEC 3aHATHUA -

nabopaTopHbIE pPabOTHI 36

KypcoBoe npoektupoBanue (KP unu KII) -

KCP 4

JpyTUe BUJIbI KOHTAKTHOM paboThI -

CamocrosiTesbHas padora 50
®opMma TeKyl1ero KOHTPOJIst TECTUPOBAHUE
dopMa NPOMeKYTOUHOI aTTeCTAlNU Ok3amen (36)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgesnl AMCHUILIMHBI U BUABI 3aHATHH.

3aHsATHs o
< CEMHUHAPCKOI'0 5
2 = THIIA, Lc’é .
é § | aKajeM. 4achbl = 7 25
No HaumenoBanue 5 =5 o o) TS % 5
/T paszena AUCLUILIAHEL 2 %ﬁ s:i ;) < i . QE = S c;)
| ETER| &8 S
e O a ‘g 2
E |5 |O
1 Beenenue. CtpoeHue, CBOMCTBA, OIIK-1
CTPYKTYPHI 1 (KTl TBEP/IBIX BEUICCTB. 2 i i 4
2 JluarpaMmbl paBHOBECHOTO COCTOSIHHSI. - 6 2 OIIK-1
3 Hunarpamma xene3o-yraepoa. Keneso- 1 i 4 4 OIIK-1
YIJICPOJIHBIE CIIIABBI.
4 [IpeBpariieHus B CTANIAX IPH HATPEBAHUU
U oxJIakAeHun. TepMuuecKkas, XMMUKO- 5 ) 4 4 OIIK-1
TEPMHUYCCKAS U TEPMOMEXAHUUICCKAs
o0OpaboTka.
5 JlerupoBaHHBIC CTAJIU, CTAJIA C OCOOBIMHU
cBoiicTtBamu. THCTpyMeHTalIbHbIE 1 - 4 2 OIIK-2
MaTepHAIBL.
6 [IBetHbIe MeTasutbl. CIIJIaBBI HA OCHOBE 9 i 4 4 OIIK-2
QIIOMUHUS U MEJTU
7 DNEKTPOTEXHUYECKNE MaTepUalIbl 2 - 4 4 OIIK-2
8 [TosnnMepsl, IIIaCTMACChl, PE3UHBI 2 - 2 4 OIIK-2
9 CrekJio ¥ KepaMuka - 2 6 OIIK-2
10 KoMIo3uiimonHbpIe MaTepralibl 2 - 2 6 OIIK-2
11 | Hanomarepuaisl 9 i 5 OIIK-1
OIIK-2
12 Koppo3sust u MeToibl 3a1uThl OT HEe 2 i 4 4 OIIK-1
OIIK-2
Hrtoro | 18 - 36 50




4.2 @opMupOBaHHe HWHIUKATOPOB  JOCTHKEHUSl KOMIIETeHUMiIi  pa3ieaMu
AUCHUILINHBI
Ne Kon unaukaropon
HaumenoBanue pa3aena JUCHUILIUHBI
/0 | TOCTHYKEHUSI KOMITETCHIIUU
OIIK-1.4 Beenenue. CTpoenue, CBONCTBA, CTPYKTYypa U 1€ eKThI
Hcnonp3oBaHne 3HAHUI O | TBEPHBIX BELIECTB
(U3UKO-XMMHYECKHUX JlnarpaMmbl paBHOBECHOTO COCTOSIHHSI.
XapaKTepUCTHKaX BelecTB | luarpamma xene3o-yriaepoa. JKene3oyriepoaHble CIUIaBhl.
TUISE 00BsICHEHUS u | [IpeBparnienus B cTaisix Npy HaArpeBaHUU U OXJIAXKICHUU.
1 | IpOrHO3UPOBAHUS TepMuueckasi, XUMHKO-TEpMUYECKasi 1 TEPMOMEXaHUUECKAs]
pe3yNbTaToOB MpOTEKaHUs | 00paboTKa.
TEXHOJIOTMYECKOI0 Hanomarepuaisl.
mpotrecca. Kopposus u MeTofibl 3a11UThl OT Hee.
OIIK-2.8 Juarpamma >xene3o-yriaepoa. JKene3oyrnepoaHble CIUIaBhl.
[Ipumenenne  OocHOBHBIX | JlernpoBaHHbIE CTaIM, CTAIU C OCOOBIMU CBOMCTBAMHU.
(U3UKO-XMMHYECKHUX WNHucTpymeHTallbHBIE MaTEpHAIIBI.
MeToJI0B  uccienoBaHus | L{BerHbie MeTamibl. CrijiaBbl HA OCHOBE QIFOMUHUS U MEU
o | MaTepHanoB B mporecce DNEKTPOTEXHUYECKHUE MaTepUAIIbI.
pa3paboTku u | [Tonmumepsl, macTMacchl, pe3UHBbI.
ONITUMU3ALNH CrekIio u KepamMuKa.
TEXHOJOTHYECKHUX KoMmmo3unmonHble Matepuaisbl.

IIponIccCCoB.

Hanomarepuaisr.
Koppo3ust 1 MeTo1bI 3a1HUTHI OT HEE.




4.3.

3aHsaTHS JEeKIIMOHHOI0 THIIA.

Ne
pasznena
JIACLIUILTH
HBI

HaunmenoBanue TeMbl
Y KpaTKoe CoZep KaHue 3aHATUS

OO0neMm,
aKaJ.
Yachl

NuHoBannoH
Has popma

1

Beenenune. Ctpoenue, CBOMCTBA, CTPYKTYPbI U 1e()eKThI
TBePAbIX BelIECTB.

CrpoeHnue TBepAbIX BEUIECTB, BIUSHUE TUIIA XUMUYECKOMN
CBSI3M HA MEXAHUYECKUE CBOMCTBA TBEP/IBIX BEILIECTB
(IpOYHOCTH, TIACTUYHOCTD, TBEPAOCTD, YIIPYrocTh). ledexTs
KPUCTAJUIMYECKOU PEIIETKH.

Huckyccus

JAmarpamma :kejie30-yriepoa. 7Keje30-yriepoaHbie
cruiaBbl. Pa3bl M UX cMecH, 00pa3yroImecs npu
B3aMMO/ICHCTBUH KeJe3a ¢ yriiepoaoM. dPazoBbie NpeBpalLeHUs
U KpuTHueckre Touku. CTanu, 4yryHbl: ClIoCOOBI MOTY4YEHHUS,
KJaccu(uKalus, OCHOBHbIC CBOMCTBA U IIPUMEHEHUE.

IIpeBpaieHust B CTAJSIX IPU HATPEBAHUM H OXJIAKIEHHH.
TepMuyeckasi, XMMHKO-TepMHUYECKasi U
TepMoOMexaHu4yeckasi 00padoTka.

TepmooOpaboTKa jKeIe30-yIiIepoaHbIX CILIABOB. 3aKajKa,
OTITyCK, OTXKHUT, HOPMaJIM3allus, CTapeHue.
Tepmomexannyeckas 00pabOTKa: HaKJel, HarapToBKa.

Juckyccus

JlerupoBaHHbIE CTAJIM, CTAJIU C 0COOBIMHU CBOICTBAMMU.
HNHcTpyMeHTAIBHBIE MaTepHAaJibl. MapKkupoBka
JISTUPOBAHHBIX CTalel. BIusHue Terupyromux 31eMeHTOB Ha
cBoicTBa crainu. O6JacTu MpUMEHEHUs U OCOOEHHOCTH
CBOICTB JIerMpOBaHHBIX cTajieil. KoHCTpyKInoHHbBIE cTamny,
KOPPO3MOHHOCTOMKHE CTajH, IPY>KUHHBIE CTaJIH,
[IAPUKOMOIIITHUITHUKOBBIE CTAJTH.

LiBeTHbIe cri1aBbl. MapKUpOBKa, CBOWCTBA, IPUMEHEHHE.
AJIOMHUHUH U CIUIaBBI HA €r0 OCHOBE. Menb U €€ CIIaBEI,
OpOH3bI, TaTYHHU.

DJleKTpoTeXHnYeckue marepuaibl. Kinaccuduxarms.
[TpoBOIHMKY, KOHTAKTHbIE MaTepHUalIbl, IPUIIOU, MATEPUAIIBI
JUISL HarpeBaTeIbHBIX 3JIEMEHTOB, TEpMONapbl, OUMETAIIBI.
[TonynpoBonuuku. JJusnexTpuku. Matepuaisl ¢ 0coObIMU
MarHUTHBIMH CBOWCTBAaMU: MarHUTOMarkue U MarHUTOTBEP/IbIE
CIUIaBBI.

Huckyccns

[HomMepsl, MIACTMACCHI, PE3UHBI.

OCHOBHbBIE BU/IbI U XapaKTEPUCTUKU MMOJIUMEPOB, UX
KJ1accu(UKAIUS 10 TEPMHUIECKUM cBoMcTBaM. [ImacTmaccer —
COCTaB, BUJIbI HATIOMHUTENEH, 0COObIe CBOMCTBA, CBA3b
CTPYKTYPBI CO CBOMCTBAMH, MPOU3BOJICTBO U OCOOEHHOCTH
MIPUMEHEHUS.




No
pasznerna
JTUCIIUILIA
HBI

OO0newMm,
aKaJ.
Yachl

HauMmenoBanue TeMEbl
U KPaTKOE COACPKaHUE 3aHATUS

NuanoBanuon
Hast popma

10

Komno3uunonnsie matepuajbl. Knaccudukanus 2
KOMITO3UIIMOHHBIX MaTepuaoB. J{MCepcuOHHO HANIOJHEHHBIE,
BOJIOKHUCTBIE, CIIOUCThIE KOMIIO3UTHI.

Mertozpl co3/1aHUs KOMIO3UIIMOHHBIX MAaTEPUAIOB.
OcoOeHHOCTH aHaANIN3a CTPYKTYPHI U CBOWCTB
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Huckyccus

11

Hanomarepuassbl. Hanopa3zmepusbie 3 dekTsl B MaTepuaiax. 2
CBsI3b CTPYKTYpPHI CO CBOMCTBAMHU B HAHOMAaTEpHaJiaX.
Paznuunbie THITBI HAHOMaTepHaioB. OOIIUE MOAXOIbI K
cUHTe3y HaHOMaTepuasioB. OCOOCHHOCTH OOpalIeHus 1
NpUMEHEHHS HaHOMaTepHaioB. HaHOKOMITO3UTHI.

Huckyccus

12

Koppo3usi 1 MeTOABI 3a1IUTHI OT Hee. 2
Buas! koppo3uoHHbIX pa3pymeHuil. [lokazarenn
KOPPO3UOHHOW CTOMKOCTU. MeTO bl AUAarHOCTUKU
KOPPO3UOHHBIX Pa3pyLICHUN U UCIIBITAHUM HAa KOPPO3UOHHYIO
CTOMKOCTb. XMMHUYECKAsl U MIEKTPOXUMUYECKAsT KOPPO3HUSL.
Mertozp! 3aIIUTHl OT KOPPO3UH JIETUPOBAHUE, HAHECECHUE
3alUTHBIX IOKPBITUI U TACCUBUPYIOLIUX CIIOEB,
AIIEKTPOXHUMUYECKas 3aIuTa (IPOTEKTOpHAs, KaToHasl,
aHOJHAasA), UHTMOMpPOBaHUeE, yIalleHHe arpEeCCUBHBIX
KOMITOHEHTOB.

Huckyccus

4.4. 3aHATHS CEMUHAPCKOI0 THIIA.
4.4.1. JlabopaTopHble padoThI.

Ne
pasnena
JACITUILTH
HBI

OO0newMm,
aKaj.
Yackl

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHNEe 3aHATUS

IIpumeyanue

2

JluarpaMMsbl paBHOBECHOI0 cocTostHus. Iloctpoenue u 6
AHaJIN3 PAa3JIMYHBIX BUAOB JUAarpaMm paBHOBCCHOT'O
COCTOSIHMS M COOTBETCTBYIOIUX UM KPUBBIX OXJIAKICHUS
CILIABOB, OIIpe/ieeHne (Pa30BOr0 COCTaBa U CTPYKTYpPHI
CILJIaBOB.

HN3y4yenne MUKPOCTPYKTYPHI CTaj1eH H YYyT'YHOB. 2
MUKpOCKOTIMYECKHUI aHaATTN3 00Pa3Il0B CTAJCH U YyT'YHOB.
Omnpenenenue pa3sMePOB 3€peEH U U3YUEHHUE UX
pacnpeneneHus 1o pasMepam.

Onpenenenue TBépaocTu crajeit Merogamu bpunesis u 2
Poxsesia.

W3mepenne TBepAOCTH CcTajel, craTucTHueckas 00paboTka
U CPaBHUTEJIbHBIN aHAIN3 MOTYYEHHBIX PE3YJIbTaTOB.




Ne
pasznena
JIACLIUILTH
HBbI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

IIpumeyanue

4

3akaJjika M OTIYCK cTaJjIei.

N3yueHne BAMSHUSA 3aKaJIOUYHbIX Cpefl (CKOPOCTH
OXJIXK/ICHUS) HA CTPYKTYPY U (PU3UKO-MEXaHUYECKHE
CBOICTBA CTaJCH.

W3yueHne BAUSHUA yCIOBUN OTIYCKa CTajei Ha UX (PU3UKO-
MEXAHUYECKUE CBOMCTBA

CpaBHHTEIbHBINH AHAJU3 JIETHPOBAHHBIX CTaJIEH.
CornocTaBiieHUE COCTaBa, CTPYKTYPHI U CBOMCTB Pa3IMYHbIX
MapoK JIETHPOBAHHBIX CTaJIel, BEIOOpP PEKUMOB MX
TEpMOOOPaOOTKH; BEIOOP MAPOK CTAJICH JIJIT KOHKPETHBIX
MIPUMEHEHUN

Huckyccus,
aHaIu3
KOHKPETHBIX
CUTYyalHi

CpaBHHTeIbHBII aHAJIU3 CIUIABOB HA OCHOBE AJTIOMHHUS
U MeJIH.

ComnocTaBiieHHE cOCTaBa, CTPYKTYPHI M CBOMCTB Pa3IMYHBIX
MapoK CIJIaBOB Ha OCHOBE aJJIOMUHUS U MEJIH, BEIOOD
PEKHUMOB UX TEPMOOOPAOOTKHU; BBIOOP MAPOK CTaNeH IS
KOHKPETHBIX TPUMEHEHHUN

Huckyccus,
aHaIu3
KOHKPETHBIX
CUTYaIU/

HccienoBanue 3J1eKTPONPOBOIHOCTH
MOJYNPOBOIHUKOBBIX MATEPHAJIOB.

W3yuenue temnepaTypHbIX 3aBUCUMOCTEH
AJIEKTPOITPOBOTHOCTH TTOIYIIPOBOAHUKOBBIX MaTEPHUAJIOB,
pacuer SHepruil akTUBallMKU COOCTBEHHOW U MPUMECHON
MIPOBOJIMMOCTH Ha OCHOBE MOJTYYCHHBIX PE3YJIbTaTOB

HN3y4yeHue 0cOOEHHOCTH MPUMEHEHH S BCIYYHBAKOIIUXCS
(MHTYMECHEHTHBIX) OTHe3aIUTHBIX MOJMMEPHBIX
KOMIIO3UTOB. V3MepeHre TONIUHBI 3alIUTHOTO
MOKPBITHUS, KO3 PHUIMEHTa BCITyYUBaHUS, TPYIIIIHI
orue3amuTHOU 3¢ dekTuBHOCTH cormacHo HITb 236-97.

HOJIy‘IeHI/Ie CTCKJI09IMAJIEBbIX l'[OKpl:lTPIﬁ Ha CTaJIM.

dopMHUpOBaHUE CTEKIIOAMAIIEBBIX TOKPBITHI U
WCCJICJIOBAHHUE WX XaPAKTEPUCTHUK (TOJIIIHHBI, CIIONTHOCTH,
are3uu)

10

HccnenoBanue cTpyKTypbl KOMIO3HIIMOHHBIX
MaTEepPHAIOB HA MeTAJIOrpaguieckoM MHUKPOCKOIIe.

12

OnpenesieHne nmokasaresieil KOPPO3HOHHOM CTOMKOCTH.
OmnpenenstoT BECOBOro, 00bEMHOT0 U 3JIEKTPOXUMHUYECKOTO
ITOKa3aTeNel KOppO3NOHHOM CTOMKOCTH IO pe3ysIbTaTaM
M3MEpEHUs TIOTepU MacChl MeTallia, o0beMa
BBIIEJIUBIIETOCS] BOJOPO/Ia U CHIIBI KOPPO3HOHHOTO TOKa B
pe3yJIbTaTe B3auMOJIEHCTBHUS C arPECCUBHBIMU CPEIaMHU.
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4.5. CamocTosiTeIbHAsA padoTa 00y4aroImXxcs.

Ne
O0BeM,
paznena Ilepeuens BOpoOCOB AJis AKaL ®opma
JUCLUILIN CaMOCTOSITEJIbHOTO U3yUEHUs qachI KOHTPOJIS
HBI

1 Beenenue. Ctpoenne, cBoiicTBa U AedeKThI TBEPAbIX. YcrHbII onpoc
TeJ. (ynanenus u GopMupoBaHus 1e(heKTOB, PEryIUPOBaHUS UX
KoHIeHTpaun). Kiaccudukanus u kBanupukanus BeIecTB U 4
MaTepHUaoB 110 CTENIEHU YUCTOTHI. BiMsHME CTENEeHU YMCTOTHI
Ha CBOMCTBA BEILIECTB.

2 JAnarpaMMbl coCTOSIHUA. B3auMOCBS3b MEXy COCTaBOM U [T1ucrMeHHBII
CBOMCTBaMM MaTepHUAJIOB JJIsl pa3/IMYHbIX BAPUAHTOB oIpoc
B3aUMO/ICHCTBUSL KOMIIOHEHTOB B JIBYXKOMIIOHEHTHBIX 2
cucremax. [Ipasuno Kypnakosa

3 Jnarpamma sxkeJsie30-yriepol. ’Kesne3o-yriiepoanbie CIJIaBbl. [TucbmenHsbIi
HoBble TexHOI0TMM TPOU3BOACTBA UyTr'yHa U cTaneil. HoBbie 4 |ompoc
MapKH cTajnei. 3apyOekHbie KiIaccu(hUKauy 1 MapKH CTaJIeH.

4 IIpeBpanienus B cTaIsIX IPU HATPEBAHUM U OXJIA’KICHHUU. YcrHbil
Tepmuyeckasi, XMMHKO-TEpMUYeCKasi H TePMOMeXaHUYecKasi onpoc
oOpaboTKa. 4
XuMHUKO-TepMUIecKast 00padoTka. LlemenTanus. A3oTupoBaHue.

Hutponementauus. [{uanuposanue. {uddysnonnas
MeTaJlIN3alusl.

5 JlerupoBaHHbI€e CTAJH, CTAJH C 0COOBIMU CBOCTBAMM. [TuceMenHbI
HHcTpyMeHTaIbHBIE MAaTepHaIbl. ABTOMaTHBIE CTAJIH. oIpoc
JInrennbie cramu. M3HococTOMKHE cTanu. IHCTpyMeHTanbHbIe 2
ctanu. TBepasie crutaBbl. AOpa3uBHBIE MAaTEPUAIIHIL.

6 LBeTHbIe cniiaBbl. CriellMaIbHbIE MEAHO-HUKEIIEBBIE CILIABHI. [MucbmenHbIi
CmnaBbl ¢ 3¢ heKToM «1aMsaTH (GOpMBI». 4 |ompoc

7 DJIeKTPOTEXHUYECKHE MaTepuajibl. MaTepuas! s [TuceMenHbI
TEMJIO0TBOIAIMX MO 10keK. HanoMarepuansl 1is 4 |ompoc
ANIEKTPOHUKU. TBEPABIE IEKTPOIIUTHI.

8 [HomMepsl, IACTMACCHI, PE3UHBI. YcTHbI
Pes3unbI — cocTaB, BUJIBI HAIIOJIHUTENEH, 0COOBIE CBOMCTBA, CBA3b 4 |ompoc
CTPYKTYpbI CO CBOMCTBaMHM, TPOU3BOJCTBO U OCOOEHHOCTH
PUMEHEHHUS.

9 Crexi0 1 kepamuka. CTeks1000pa3HOE COCTOSTHUE BEIIECTBA. YcTHbIl
Crioco6b! Mpou3BOACTBA CTEKIIA. BUJIbI cTekiia 1 06JacTu ero orpoc
npuMeHeHus. Buapl TEXHHUECKOM KEPAMHUKH, CBSI3b CTPYKTYPBI 6
CO CBOWCTBaMH, IPOU3BOJICTBO U OCOOEHHOCTH MPUMEHEHHS.

10 Komno3nunonnbie matepuanbl. Hanpasnenus co3ganus VYcerHbiit
HOBBIX KOMITO3UITHOHHBIX MaTepHrasioB. KoMImo3uImoHHbIe orpoc
MaTepHualbl B )KUBOU IPUPOJE. 6
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Ne
O0newM,
paszeina IlepedyeHs BOIIPOCOB I aKaL. dopma
T CLUTLIIA CaMOCTOATENILHOI'O U3y4YEHUS qachI KOHTPOJIA

HBI

11 HanomartepuaJibl. YcTHbii
HanocTpykTypupoBaHHBIE YIIIEPOAHBIE MATEPHAIIBIL: o1poc
dymnepensl, HaHOTpYOKH, rpaden. [lomyuenue, cBoHCTBa,
METO/BI HCCIIEJOBAHNUS, 00JIACTH TPUMEHEHHUS. 6
[Ipon3BOACTBAa HAHOTIOPOIIKOB.

12 Koppo3usi u MeToabI 3a1UTHI OT Hee. ATMOChepHas [IncemenHsbIi
koppo3sus. [lonzemuas kopposus. MexxKpUCTAIIIUTHAS 4 |ompoc
KOppo3usi. MeTobl 3alMUThl OT KOPPO3UH.

5. IlepevyeHb y4eOHO-MeETOAUYECKOr0 oOecmeyeHHs [JisI CAMOCTOSITEIbLHOW PaGoThI
00yuyaruuxcst 1Mo JUCIHUINJINHE.

Meroarueckre ykazaHus IS OOy4aroIIMXCS [0 OPraHU3aldk CaMOCTOSTEIbHOU pabOThI
[0 JMCIMITIMHE, BKIIOYAs MePeYeHb TEM CaMOCTOSTEIbHOW PaboThl, POPMBI TEKYIIET0 KOHTPOJIS
[0 JUCIUIUIMHE U TPeOOBaHMS K MX BBIOJHEHUIO Pa3MEIICHBI B 3JIEKTPOHHON MH()OPMAIIMOHHO-
obpazoBatensHOl cpeae CIIOI TU(TY) Ha caiite: http://media.technolog.edu.ru

6. DoHJ O1IEHOYHBIX CPpEaACTB 1Jisl MIPOBEACHUSA l'lpOMe)KyTO‘-IHOﬁ arrecranuu

[TpomesxyTouHas arTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3K3aMeHa.

K cpaue »sk3aMeHa JOMYyCKAalOTCS CTYAEHTHI, BBIIOJHUBIINE BcE (DOPMBI TEKYIIETO
KOHTPOJI.

OK3aMeH TpeaycMaTpUBaeT BHIOOPOYHYIO IPOBEPKY OCBOEHHUS IMPEIyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHIIMH W KOMIUIEKTYETCS TPEMs BOIPOCAMH U3 Pa3JIMYHBIX Pa3JIeiIoB
JUCLUTIIINHBL.

IIpu cmade sk3ameHa, CTYIAEHT IOJydYaeT [Ba BOIPOCA U 3aJaHHME U3 IEPEYHS BOIPOCOB,
BpeMsI IOJTOTOBKHU CTYAEHTa K YCTHOMY OTBeTY - 70 30 MuH.

IIpumep BapraHTa BOIIPOCOB U 3aJjaHUs HA DK3aMEHE:

buner Ne 1
1. IIprpoia XMMHUYECKOH CBSA3U U CBOMCTBA MaTEPHAIIOB.
2. Ilogxonpl K MpeI0TBPAILIEHUIO KOPPO3UH HA CTAAMU MPOSKTUPOBAHUS.
3. HauepTuTh IByXKOMIIOHEHTHYIO THArpaMMy COCTOSIHHS JUTSI CTUIABOB C OTPaHUYEHHOU
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. OnucaTh TOUKHU, IUHUH, (a3bl U
o0JacTu Ha AMarpaMMe.

(I)OH,Z[ OICHOYHBIX CPCACTB I10 AUCHUIIIIMHEC ITPEACTABIICH B HpI/IJ'IO)KCHI/II/I Nel

P€3y.HBTaTI)I OCBOCHHA NUCHUIIIMHBI CUUTAOTCA HJOCTUTHYTBIMH, €CJIIU JIA BCEX 3JICMCHTOB
KOMHCTCHI_[I/Iﬁ AOCTHUTHYT HOpOTOBBIf/'I YPOBCHBb OCBOCHHA KOMIICTCHIIUN HA JJAHHOM J3TaIl€ — OLICHKa
«KYHOOBJICTBOPUTCIIBHOY.
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7. IlepevyeHb y4eOHBIX U3IAHUH, HEOOXOAMMBIX /115l 0CBOCHUS THCHMUILINHBI.

a) meyaTHbIe U3TaHMSI.

1. MarepuanoBenenue: ydeOHoe mnocodue / M.M.CorueB, C.B.Msakun, T.B.Jlykamioga,
K.A.OrypuioB // MunuctepctBo o0Opa3oBanusi W Hayku Poccuiickoii deneparun, CaHKT-
[leTepOyprckuii TOCYyJapCTBEHHBIM TEXHOJOTHYECKUI WHCTUTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI' TU(TY), 2017. —
66 c.

2. Jlykamosa, T.B. Yruepoauctsie cranu: yueoHoe mocooue / T.B.JIykamosa, C.B.MskuH,
K.A.OryprioB // MunuctepctBo o0Opa3oBaHusi W Hayku Poccuiickoit ¢enepauuu, CaHKT-
[leTrepOyprckuii rocyJapCTBEHHBIM TEXHOJIOTMYECKUM WHCTUTYT (TEXHMYECKUW YHUBEPCHUTET),
Kadenpa teopernyecknx ocHoB MaTepuanosenenus. — Cankr-IlerepOypr : CIIOI TU(TY), 2018. —
23 c.

3. JlermpoBannble cranu: ydeOnoe mocobme / T.B. Jlykamosa, C.W. I'punea, B.H.
Kopo6xo, C.B. Msikun // MunucrepcTtBo oOpazoBanusi U Hayku Poccuiickoit denepamuu, CaHKT-
[leTepOyprckuii TOCYyJapCTBEHHBIH TEXHOJOTUYECKUH WMHCTHTYT (TEXHHYECKUH YHHBEPCHTET),
Kadenpa teopernueckux ocHoB matepuanosenenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2013. —
38c.

4. AmoMUHUN, MarHUU U JIETKHE CIUIaBbl HA UX OCHOBE: yueOHoe nocodue / C.B.Mskun, T.B.
JlykamoBa, H.A. Xpucrtiok, M.M. CsrueB / MunucrepctBo obpa3zoBanust U Hayku Poccuiickoit
denepanuu, Cankr-IlerepOyprckuii rocyJapCTBEHHbBIN TEXHOJIOTHYECKUM MHCTUTYT (TEXHUYECKUI
yauBepcuteT), Kadenpa teopernmueckux ocHOB wmarepuanoBeaeHus. — Cankr-IlerepOypr:
CIIoI' TU(TY) , 2019. - 32 c.

5. Jlykamosa, T.B. Mens u cruiaBel Ha ee OCHOBBI: yuebHoe mocooue / T.B. Jlykamosa, C.B.
Mskun, K.A. Orypuos / MunuctepctBo obpazoBanusi U Hayku Poccuiickoit denepanuu, CaHKT-
[leTepOyprckuii TOCYJapCTBEHHBI TEXHOJOTHYECKUH WHCTHTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopetnuecknx ocHoB MaTepuanosenenus. — Cankr-Ilerepoypr : CIIGI' TU(TVY), 2020. —
30 c.

6. Msakun, C.B. Hukenb, TUTaH U CIIaBBI HAa MX OCHOBE: YueOHOoe mocobue / C.B. MskuH,
T.B.JIykamoBa // MunucrepctBo oOpa3oBaHust U Hayku Poccuiickoil ¢denepaunn, CaHKT-
[lerepOyprckuil rocyapCTBEHHBIN TEXHOJOTHYECKUH MHCTUTYT (TEXHHUYECKUI YHHUBEPCHUTET),
Kadenpa teoperndyecknx ocHoB MaTepuanoseneHus. — Cankr-IlerepOypr : CIIOI TU(TY), 2019. —
39c.

7._ApzamacoB, B.b. MarepuanoBeaenue: ydeOHUK M CTYZA. YUPEKICHUM BBICII. TPOQ.
O6pazoBanus / B.b. ApzamacoB, A.A. Uepenaxus, - Mocksa : U3narenbckuil HEHTP «AKaAEMHUS,
2013.-173 c. - ISBN 978-5-7695-8835-8.

8. I'orTiraiiy, I'. du3nko-xuMHuecKkue OCHOBBI MaTepuanoBeaenus: / I'. TorTmraiiy; nep.
c aurt. K. H. 3omororoit, JI. O. Yapkuna, nox pen. B. Il. 3nomanoBa. — MockBa : BUHOM.
JIa6oparopus 3nanuii, 2009. — 400 c. - ISBN 978-5-94774-769-0.

9. EnmuceeB, A. A. OyHKIIMOHATFHBIE HAHOMATEpHAJBl: ydeOHOE MMOCcCoOHe Ui BY30B IIO
crer. 020101 (011000) — «Xumusi» / A. A. Enucees, A. B. Jlykammn; nox pen. YO. JI. Tperbskosa.
— Mocksa : dusmariur, 2010. - 452 c. - ISBN 978-5-9221-1120-1.

10. Kammuctep, Y. JI. MarepuanoBefeHue: OT TEXHOJOTUM K MPUMEHEHUIO (METalibl,
kepamuka, nonumepsl) / Y. 1. Kamnmucrep, J. k. PerBuu ; nep. ¢ anrn. nox pen. A. S1. MankuHa.
— Cankt-IletepOypr : U3n-8o HOT, 2011. — 895 c. - ISBN 978-5-91703-022-7.

11. Jlaxtun, KO.M. MarepuanoBenenne: y4ueOHUK 1 By30B. / FKO.M. Jlaxtun, B.IL
JleontheBa. — Mocksa : Anbsac, 2009. — 528 ¢. - ISBN 978-5-903034-54-3.

12. MarepuanoBe/iecHHe ¥ TEXHOJOTUH COBPEMEHHBIX M TEPCHEKTHBHBIX MaTEpPHAJIOB:
nabopatopublil mpaktukym / M.M. Cerues, B.H. Kopo6ko, B.B. baxmerses, C.B. Msikun [u ap.];
MunuctepctBo o0Opa3zoBanusi u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii
TOCYJapCTBEHHbI  TEXHOJNOTMYECKUH MHCTUTYT (TexHuueckuil yHuBepcureT), Kadenpa
TEOPETHYECKUX OCHOB MaTepuanoBenenus. — Cankr-IlerepOypr : [6. u.], 2013. — 161 c.
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13. TlomumepHbIE KOMITO3WUIIMOHHBIE MAaTEpUalbl: CTPYKTypa, CBOMCTBA, TEXHOJIOTHS:
ydueOHOe Tmocobue s By30B 1o crenl. '"TexHonorus mnepepaboTKH IUIACTUYECKHX Macc H
amacromepoB"/ M. JI. KepGep [u np.]. — Cankr-IlerepOypr : Ilpodeccus, 2009. — 557 c. - ISBN
978-5-93913-130-8.

14. Comnnues, HO.I1. Matepuanosenenue: yueObuuk mis By3oB. / FO.II. Comunes, E.U.
[Ipsixun. — Cankr-IletepOypr : Xummzaat, 2007 — 784 ¢. - ISBN 5-93808-131-9.

15. Xumunyeckas nuarnoctuka matepuanos / B. I'. Kopcakos [u np.]. IlerepOypr. roc. yH-T
nyteit coobmenusi. — Cankr-IletepOypr : [leTepOypr. roc. yH-T myTtei coodmenus, 2010. — 224 c.
- ISBN 978-5-7641-0254-2.

0) 3JIEKTPOHHbIE U3IaAHMS :

1. Marepuanopenenue: ydeOHoe mocobue / M.M.CerueB, C.B.Mskun, T.B.Jlykaiosa,
K.A.OryprioB // MunuctepcTBo o0Opa3oBaHusi W Haykum Poccuiickoii ¢denepanun, CaHKT-
[leTepOyprckuii TOCYJapCTBEHHBI TEXHOJOTHYECKUH WHCTHTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopetnuecknx ocHoB mMaTepuanosenenus. — Cankr-Ilerepoypr : CIIGI TU(TVY), 2017. —
66 c. // CIIGI'TU. Dnexrtponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenus: 15.01.2021). - Pesxxum mocTtyma: [jis 3aperucTpHp. MOIb30BaTeeH.

2. Jlykamosa, T.B. Yruepoaucteie ctanu: yueoHoe nmocooue / T.B.JIykamosa, C.B.MskuH,
K.A.OrypriioB // MunuctepctBo o0Opas3oBanus u Hayku Poccuiickoit (deneparun, CaHKT-
[leTepOyprckuii TOCYJapCTBEHHBIM TEXHOJOTHYECKUH WHCTHTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB mMaTepuanosenenus. — Cankr-Ilerepoypr : CIIGI' TU(TVY), 2018. —
23 c¢. // CII6I'TU. Dmnexrponnas Oumbmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenus: 15.01.2021). - Pesxxum moctyna: [jis 3aperucTpHp. MOIb30BaTeeH.

3. JlermpoBannble craym: ydeObHoe mocobme / T.B. Jlykamosa, C.1. I'punera, B.H.
Kopo6ko, C.B. Mskun / MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit denepaunu, CaHKT-
[leTepOyprckuii TOCYJapCTBEHHBI TEXHOJOTHYECKUH WHCTHTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB MaTepuanoseneHus. — Cankr-IlerepOypr : CIIOGI' TU(TY), 2013. —
38 c¢. // CIIGI'TU. Dnektponnas OumbOmmorteka. - URL: https://technolog.bibliotech.ru (mara
obpamienus: 15.01.2021). - Pexxum gocTyna: uis 3apericTpUp. MOIb30BaTeIeH.

4. AMrOoMUHUA, MarHui 1 JIETKUE CIUIaBbl HA MX OCHOBE: yueOHoe nocodue / C.B.Mskun, T.B.
JlykamoBa, H.A. Xpuctiok, M.M. CeiueB / MunucrepctBo obpa3zoBaHus U Hayku Poccuiickoit
dbeneparuu, Cankt-IlerepOyprckuii TOCy1apCTBEHHBIM TEXHOIOTUYECKUN MHCTUTYT (TEXHUYECKUHN
yauBepcuret), Kadenpa teopernueckux ocHoB MatepuanoBeneHus. — Cankr-IlerepOypr:
CIIeI'TU(TY), 2019. — 32 c¢. // CI6I'TU. DOnexrponnas Oubmuorexka. - URL:
https://technolog.bibliotech.ru (nara oopamenus: 15.01.2021). - Pesxxum goctymna: st 3aperucTpup.
II0JIb30BaTENEH.

5. Jlykamosa, T.B. Menp u cruiaBbl Ha ee ocHOBBI: yueOHoe nocodue / T.B. Jlykamosa, C.B.
Mskun, K.A. Orypuos / MunucrepctBo oO0pazoBanusi U Hayku Poccuiickoit ¢enepanuu, CaHKT-
IleTepOyprckuil rocyJapCTBEHHBIM TEXHOJOTHYECKUI WHCTUTYT (T€XHUYECKMHA YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI TU(TY), 2020. —
34 c. // CIIGI'TU. Dnextponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara
obpamenus: 15.01.2021). - Pexxum moctyna: 1yist 3aperucTpup. MoIb30BaTeseH.

6. Msakun, C.B. Hukenp, THTaH ¥ CIUIaBBI HAa UX OCHOBE: YuebHoe mocobue / C.B. MskuH,
T.B.JIykamoBa // MunucrepctBo oOpa3oBanust U Hayku Poccuiickoit ¢denepaunn, CaHKT-
[leTepOyprckuil rocyJapCTBEHHBIN TEXHOJOTHYECKUH MHCTUTYT (TEXHMYECKHH YHUBEPCHUTET),
Kadenpa Teopernuecknx ocHoB matepuanoBenenus. — Cankr-Ilerepoypr : CIIGI' TU(TY), 2019. —
39 c. // CIIGI'TU. Dnextponnas Oubmmorexa. - URL: https://technolog.bibliotech.ru (mara
obpamienus: 15.01.2021). - Pexxum goctyma: juis 3apeructpup. mojb3osareneit. // CITOITU.
OnekrponHas oubmmoteka. - URL: https://technolog.bibliotech.ru (nata oopamenus: 15.02.2021). -
Pesxxum nocTyna: muist 3aperucTpup. MoIb30BaTeNeH.
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7. 3akanka yriaepoaucTbiX crajeil: Meroauyeckue yka3aHus K J1abopaTopHoii padore: / B.
H. Kopobko [u np.]; MunucrepctBo obpasoBanuss u Hayku Poccuiickoir ®deneparmu, CaHKT-
[leTepOyprckuii TOCYyJapCTBEHHBIM TEXHOJOTHYECKUI WHCTUTYT (TEXHUYECKHHA YHUBEPCHUTET),
Kadenpa Teopernueckux ocHoB MaTepuanoseaeHus.— Caukr-IlerepOypr : [0. u.], 2010.— 22 c¢.//
CII6I'TU. Dnexrponnas 6ubamoteka. - URL: https://technolog.bibliotech.ru (nara o6parenus:
15.01.2021). - Pexxum goCTyma: Uit 3apETUCTPHUP. TOIH30BaTEIICH.

8. Kopobko, B.H. OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTePHAIIOB: YUueOHOE mocooue
/ B. H. Kopo6ko, M. M. Csiues, A. b. PomanoB; MunuctepcTBo oOpa3oBaHus U Hayku Poccuiickoit
®denepanun, Cankr-lIleTepOyprekuii ToCy1apCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT (TEXHUYCCKUI
yuuBepcuret), Kadenpa teoperndeckux ocHoB marepuanoBenenus. — Cankr-IlerepOypr : [0. u.],
2012. - 97 c. // CII6I' TU. Dnexrponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (nara
obpamienuns: 15.01.2021). - Pesxxum gocTyma: s 3aperuCTpUp. MoJb30BaTeeH.

9. Kopobko, B. H. WmmocTpatuBHBI Marepwan s JIGKIUH 1O  Kypcy
"MarepuanoBencuue": ydeonoe mocoome / B.H. Kopobko, M.M. Csrues, I'.E. I'opsuuna ;
MunuctepctBo o0Opa3zoBaHuss u Hayku Poccuiickoit @enepanun, Cankr-lIlerepOyprexuii
rOCy/IapCTBEHHBIH  TEXHOJIOTMUECKUW HWHCTUTYT (TexHHYeckuil yHuBepcuteT), Kadenpa
TEOPETUIECKUX OCHOB MaTepuanoBeneHus. - Cankr-Ilerepoypr : [6. u.], 2011. — 61c. // CII6I'TU.
Dnektponnas oubaroreka. - URL: https://technolog.bibliotech.ru (nara oopamenus: 15.01.2021). -
Pexxum noctyna: aiis 3aperucTpup. nojab30BaTeNIeH.

10. MarepuanoBeieHHe U TEXHOJOTMH COBPEMEHHBIX M MEPCIEKTHUBHBIX MaTEpPUAIOB:
naboparopubiii mpaktukym / M.M.Crrues, B.H. Kopo6ko, B.B. baxmerse [u ap.]; MuHHCTEpCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepauuu, Cankt-IleTepOyprckuii rocynapcTBeHHbIN
TEXHOJIOTUYECKAH WHCTUTYT (TeXHHYECKU yHUBepcuter), Kadenpa TeopeTHUecKMX OCHOB
MatepuanoBenenusi. — Cankt-Ilerepoypr : [0. u.], 2013. — 161 c. // CII6I'TU. DnekrponHas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mara o6pamenus: 15.01.2021). - Pexum
JOCTYMA: ISl 3apEerUCTPUP. MOJIb30BATECH.

8. IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeJILHBIX PeCypPcoOB, HEOOXOANUMBIX [1JIsl OCBOCHHUS
AUCHUIINHBI.

- yueOnsbIit tutan, PIT/] u yueOHo-MeTonmueckue Marepuansl: http://media.technolog.edu.ru

- JaekrponHasi 0udamorexka CIIOI'TU(TY) (na 6aze IbC «bubdaunoTex»)

[Tpunagnexxnocts — cooctBeHHast CITOI TU(TY).

JloroBop Ha mepenadyy mpasa (IIPOCTOM HEUCKIIOUYUTENBHON JUIIEH3UN) HAa UCIOJIb30BAHUS
pe3ynbrata HHTeIuekTyanbHou AestensHoctd OO0 «bubnanoTex»

['KNe0372100046511000114 135922 ot 30.08.2011

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

HNurtepHer-pecypebl: TPOBOAWTH TMOWUCK B Pa3jMYHBIX CHCTEMax, TaKuUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru ¥ HCHOJb30BaTh MaTEPHAIIBI
CaliTOB, PEKOMEHJOBAaHHBIX MPEMO/IaBaTEIeM Ha JICKIIHOHHBIX 3aHSATHSX.

C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYI K:

www.elibrary.ru - eLIBRARY - nayunas »snekTpoHHass OHONIMOTEKa MEPUOTMYSCKHX
W3JaHUI;

http://e.lanbook.com - D3nekTpoHHO-OMOJIMOTEYHAass CUCTeMa u3aareNnbeTBa  «JIaHby,
KoJuleKuu «Xumusi» (KHUTA u3narensctB «Jlanby, «bunom», «HOT»), «Hanotexnomorum»
(xauru nznatenbcerBa «bunom. Jlaboparopust 3HaHUIY);

www.consultant.ru - Koucymnerautllitoc - 6a3a 3aKOHOAATEIBHBIX JTOKYMEHTOB 1m0 P®D u
Cankr-IlerepOypry;

WWW.Scopus.com - basza ngaHHbIX pedepaToB W MUTHUPOBAHHS SCOpuUS H3ATEIHCTBA
Elsevier;
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https://lti-gti.bibliotech.ru/Catalog/Index?BasicSearchString=%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5&IsExists=True&page=2
http://media.technolog.edu.ru/
http://bibl.lti-gti.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
file:///E:\Downloads\www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
file:///E:\Downloads\www.scopus.com

http://webofknowledge.com - VYHuuBepcanbHas pedepaTuBHas 0aza TaHHBIX HAYYHBIX
nyonukaruii Web of Science kommannu Thomson Reuters;

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

www.oxfordjournals.org - ApxuB HayuHbIX XypHasioB u3narenscTBa Oxford University
Press;

http://www.sciencemag.org/ - IToJHOTeKCTOBBIN J0CTYI K sKypHany Science (The American
Association for the Advancement of Science (AAAS));

http://www.nature.com - loctyn k sxypraixy Nature (Nature Publishing Group);

http://pubs.acs.org - Joctyn k Koyuiekiuu >kypHamoB Core + um3marenbcTBa American
Chemical Society;

http://journals.cambridge.org - IIOMHOTEKCTOBBIA JOCTYI K KOJUICKI[MH >KYPHAJIOB
Cambridge University Press.

WWW.i-exam.ru.

9. MeToauueckue YKazaHus 1Jis oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMUIIJIUHBI.

Bce Buapl 3ansTHil o qucnumuinHe «MarepuanoBeaeHne» MpoBOASTCS B COOTBETCTBUU C
TpedoBanusmu cienyromux CTII:

CTII CII6I'TH 040-02. KC YKIB. Buas! yueonbix 3anstuid. Jlekus. O6mue TpeOoBaHus;

CTO CII6I'TU 020-2011. KC YK/IB. Buabl yueOnsix 3ansatuii. JlabopatopHbie 3aHATHSI.
OOmue TpeGoBaHMS K OPraHU3ALUH U IPOBE/ICHHIO.

CTII CII6I'TH 048-2009. KC VYK/IB. Bunsl yuebnbix 3anaruii. CamocTosiTenbHas
I1aHupyemas pabora cryneHToB. OOmue TpeboBaHUs K OpraHu3alyu 1 MPOBEACHUIO.

[TnanupoBanue BpeMeHH, HEOOXOIMMOTO Ha M3y4YCHHUE JTaHHOW JUCIHILINHEL, JIy4YIIe BCETO
OCYHIECTBIISITh HAa BECh CEMECTp, NpEAycMaTpuBas TIPH JTOM PEryjsipHOE IOBTOPCHHE
IIPOMIEHHOI0 MaTepuraa.

OCHOBHBIMU YCJIOBUSIMHM IPAaBUIBHOM OpraHM3aldu y4eOHOro mpolecca Uil CTYACHTOB
SIBIISICTCSL:

IUIAHOBOCTH B OpraHU3aluU Y4eOHON paboThI;

Cephe3HOE OTHOIIEHHE K N3YUYECHHIO MaTepraa;

HOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTHS CTYACHT TOJDKEH MPUXOIUTh, UMES 3HAHUS 110 YK€ N3Yy4eHHOMY MaTepHaiy.

10. IMepevyenr MHPOPMANMOHHBIX TEXHOJIOTHi, UCMOJIb3yeMbIX NMPH OCYIIECTBJIEHHH
00pa30BaTeJIbHOIO MPOIlecca Mo THCIUTLINHE.

10.1. UudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpolecce MO JaHHOM JAMCHUUIUIMHE MPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMALIMOHHBIX TEXHOJIOTHIL:

YTEHHE JIEKIUI C NCIIOJIB30BAHUEM CIIAlI-TIPE3CHTALINM;

B3auMOJIeCTBHUE C oOydarommmucs nocpeactsom SMOC.

10.2. IIporpamMmmHoe oOecnieuyeHue.
Jlns mpoBeneHUS 3aHATHH HMMEIOTCS TEPCOHANBHBIE KOMIBIOTEPHI C MPOTPaAMMHBIM

obecrieueHneM:

- OneparnonHas cuctema Microsoft Windows 10 Professional,

Microsoft Office Std, Akamemuueckas nureH3usl, CyouIeH3noHHbIN gorosop Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 6eccpouno;

- AHTUBHpYCcHOE nporpamMmHoe obecnieuenue Kaspersky Endpoint Security;

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

- PTC Mathcad (I'K Ne19 ot 13.10.08 r. Ha mpegocTaBiacHHE aKaIeMHUCCKOM JINIICH3UN Ha
MathCAD University Department Perpetual-200 Floating).
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http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
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/

10.3. Ba3bl JaHHBIX U HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBbI.

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

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

3. http://1.fips.ru/wps/portal/Register - denepanbHblii HHCTUTYT TPOMBIIILIEHHOMN
COOCTBEHHOCTH

4. http://google/com/patent- 6aza marenros CIIA.

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

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

7. http://patika.ru/Epasenet_patentnie_poisk.html - eBponeiickast 6a3a mareHTOB.

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

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

10. http://elibrary.ru — Poccuiickast mOMCKOBasi CHCTEMa HAyYHBIX MyOJIMKALINI.

11. http://springer.com — aHrI0S3bIYHAST TOUCKOBAsI CUCTEMA HAYYHBIX MYOJIHKAIUH.

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

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

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

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cneKTpoB XUMHUYECKUX COCTMHEHHIA.

16. http://markmet.ru — Mapo4HHUK CTaICH.

11. MartepuajibHO-TEXHUYECKOEe o0OecriedyeHHe OCBOEHHMSI JUCUMIUIMHBI B XO0[e
peajsmn3anuu o0pa3oBaTeJIbHONH MPOrpaMMBbI.

Jliis mpoBesieHusl 3aHATUI B HHTEPAKTUBHON (opMe, UTEHMs JeKLHUI B BUJE MPE3eHTALUH,
JEMOHCTpPALIMK BUJIEO MAaTEPUAIIOB UCIIONIb3YETCS MYJIbTUMEANMHASI TEXHUKA.

JUis  mpoBefeHUS NPAaKTUYECKUX 3aHATUH  HUCHONB3YIOT KOMIIBIOTEPHBIM Kilacc C
[IEPCOHAIBHBIMU KOMIIBIOTEPAMHU.

Jlis mpoBeseHust MacTep KJIACCOB M JIEMOHCTpAallMU HPAaKTUYECKOH MCClIe0BaTeNbCKON
paboTHI UCTIONIB3YETCS CIIeAyIoIIee 000pyAOBaHHE:
. YipTpa3BykoBoi TBEpaomMep «Koncranra K5Y»
. Tépnomep no metony Poksenna PTII 5011
. Mukpotsépaomep I[IMT-3 — 3 mir.
. Mukpockornsl n3meputenbhbie — 10 mir.
. Mukpockonsl Metayuorpadpuueckue MUM-5, MUM-6, MUM-7 — 13 .
. OxynspHaas Buneokamepa k mukpockornry ALTAMI USB — 3 .
. Onexrponeun kamepusie CHOJI 3/11 — 2 .
. Cymmensnii mkad IC-80-01 CITY
. Becol ananutnueckue anekrponnsie BJIP 200

10. Bugeonpoexrop NEC — 2 mir.

11. Komnexkuuu Mukpouningos: YyryHsl (Oesbie U cepble). YTIIepoAUCThIE CTAIH.
JlermpoBaHHble cTanu. L[BETHBIE CIIIaBHI.

12. Tépnomep mo meroxy Poxsemna PTIT 5011.

O©oOoONO OIS~ WN B

12. OcoGeHHOCTH OCBOEHMS AUCHMIIIMHBI UHBAJIMAAMHU U JIMIIAMH ¢ OrpaHUYC€HHBIMHU
BO3MOKHOCTSIMH 310POBbAI.

JUis  MHBaNMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4yeOHBbIE TpoIecc
OCYILIECTBIsIETCA B COOTBETCTBUU C [lonokeHnem 00 opraHmsanuu ydeOHOro Imporecca JUls
o0y4eHHMs WHBIWAOB M JIUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIOGI TU(TY),
YTBEpKIEHHBIM pexkTopoMm 28.08.2014.

17


http://prometeus.nse.ru/
http://borovic.ru/
http://1.fips.ru/wps/portal/Register
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/
http://springer.com/
http://dissforall.com/
http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
http://riodb.ibase.aist.go.jp/riohomee.html
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[Ipunoxenue Ne 1

K paboueii mporpaMme JTUCIUILTAHBI

DoH/1 OLIEHOYHBIX CPEICTB

AJIsI IPOBEACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranmu 1o

AUCIHHUIIJINHE «O01ee MaTePHAJIOBCACHUEC U TEXHOJOIHU MAaTCPHUAIOB»

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (OPMHUPOBAHUSI.

Nnnexc Oran
KOMIIETCHLIUU Conepxanne (dbopMHupOBaHUS
OIIK-1 CnocobeH  w3y4yaTh, AaHAJIM3UPOBATh, HCIOJB30BATh | MPOMEKYTOUYHBIH
MEXaHU3Mbl XHUMHYECKUX PEaKIHMi, MPOUCXOMASIIUX B
TEXHOJIOTHYECKUX TPOLECCaX M OKPYXKAIoIIEM MHpE,
OCHOBBIBASICh Ha 3HAaHMSIX O CTPOCHUU BEIIECTBA,
MPUPOJIE XUMHUYECKON CBSA3M U CBOMCTBAX Pa3IUYHBIX
KJIACCOB XMMHYECKUX 3JIEMEHTOB, COCJAMHEHUH, BEIIECTB
Y MaTepuasioB
OIIK-2 Crnoco0eH HCMonb30BaTh MaTeMaTH4ecKue, GU3MYECKue, | MPOMEKYTOUHBIN

(1)I/I3I/IKO-XI/IMI/I‘~I€CKI/I€, XUMHYCCKUC METOJAbI MJIA pCIICHUA
3aJa4 HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH
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2. lloxa3aTe/iu U KPUTEPHHU OLEHMBAHUS KOMIIETEHI[UI HA Pa3JINYHBbIX 3TaNaX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HaNMEHOBaHHE (meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
HHAMKATOpa «yZIOBJIECTBOPUTEIBHO «XOpOLLIO» «OTJIIMYHO»
AOCTHXCHHSL (MOpOroBbIii) (cpemuuit) (BBICOKMIA)
KOMIIETECHIIMU
OIIK-1.5 3naer: crpoeHue BemiecTBa, | OTBETH Ha Wmeer npencrasnenne | Crocoben CriocobeH aHaMM3UPOBATh
3HaHue U NPUPOJY XUMHYECKOM CBs3H, | BOIPOCHI Ne. 1-7 | o xapakrepucTuKax AHAJIN3UPOBATH CBOICTBa MaTepHaJIoB BO
UCIIOJIb30BaHUE cBolicTBa Marepuainos (3H-1). KpHCTAJITHCCKOH BIMAHHC B3aNMOCBS3H C
Ha IIPaKTHKe CTPYKTYPEL, BUJIax XapaKTepUCTHK XapaKTepPUCTHKAMHU HX
XUMHYECKOH CBSI3U U KPUCTAILTHYECKOM KPUCTAIUTHYECKON
COBPEMEHHBIX
WX BIIMSHUM Ha CTPYKTYPBI U THUIIA CTPYKTYPHI U TUIIOM
TCOPCTUHCCKUX CBOMCTBA MAaTEPHATIOB | XUMUYECKON CBSA3M HA | XMMHYECKOM CBS3U IPU
MPENCTABIEHUN O CBOWCTBa MaTepUANIOB | PEIICHUH MMPAKTHIECKUX
B3aUMOCBS3U 3aJa4

MEXIY COCTaBOM,
CTPYKTYpOU U
CBOMCTBaMHU
MaTepHaoB.

YmMmeer: OTBeTH Ha Nmeet npencrasienne | CriocobeH CriocoOeH caMOCTOSTEIBLHO
- WCOONB30BaTH 3HaHus o | Bompockl Ne 8-17. | 00 OCHOBHBIX aHAIIM3UPOBATH (hopMyITUPOBATH ETU U
CBOMCTBAX  MATEpPHATOB IS MOIX0JIax K B3aMIMOCBSI3b MEXTY pemiaTh 3aa49u 10 aHaAITU3y
peLenus 3a/a9 cBOSiH YCTaHOBJICHUIO CTPYKTYPOH, B3aMMOCBSI3U MEXKY
npodeccHoHaTbHO B3aUMOCBSI3U MEXKIY CBOICTBaMHU U CTPYKTYPOM, CBOMCTBAMHU U

CTPYKTYpOH, TEXHHUYECKUMHU TEXHHYECKUMHU
nestenbHOCTH (Y-1). 4

CBOMCTBaMHU U XapaKTePUCTUKAMU XapaKTePUCTUKAMU

TEXHUUYECKUMHU MaTepUaoB Ha MaTepUasoB

XapaKTePUCTHKAMH KOHKPETHBIX ITprMepax

MaTepHaoB

Baapeer:

- HaBBIKaMU OIITUMAJIBHOI'O
BBIOOpA MaTepUAIIOB,
3a/1eICTBOBaHHBIX B
TexHosiornyeckoMm mnpotecce (H-
1).

OTBeTHI HA
Botpockl Ne 17-
28 u 3amanus Ne
1-5.

Nwmeer npencrasiieHue
0 TIPUHIIMIIAX BEIOOpA
MaTepUaoB A
KOHKPETHBIX
TEXHUYECKUX
MIPUMEHEHU I

CriocobeH pemaTth
TUIIOBBIE 33/1a4H 110
BbIOOpY MaTepuaioB
JUTSL KOHKPETHBIX
TEXHOJIOTHYECKUX
NIPUMEHEHUI

CniocobeH caMOCTOSITEILHO
CTaBUTh 331a4H U
OCYIIECTBIIATh
ONTUMAJIHHBIN BBIOOD
MaTepUasoB s
HpI/IMeHeHI/IH B
TEXHOJOTHYECKUX
mporeccax
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OIIK-2.8
IIpumeHeHue
OCHOBHBIX
¢buzuko-
XHUMHAYECKUX
METOIOB
UCCIICIOBAHHS
MaTepHaJoB B
nporecce
pa3paboTKu u
ONITUMH3AIINU
TEXHOJIOTHU-
YECKUX
MPOIIECCOB

3Haer: OTBeTHI Ha Hmeer Cnocoben Croco6eH oCyIIeCTBIIATh
COBPEMEHHBIE METO/LBI Borpockt Ne 29- | ppenicraBnenne 06 OIIpEAECIIATh OITUMAJIbHBIN BBIOOD
OTIpEJICNICHHs CBOWCTB 1 34 OCHOBHBIX ME€TOAaX BaXHEHIINE METOJIOB OIpEACIICHUSA
SKCILTyaTallMOHHbBIX onpeeacHus CBOWCTBa U CBOWCTB H
XapaKTCPUCTHK MaTCPUAJIOB CBOWCTB U OKCILUTyaTallMOHHbIE SKCILTyaTallAOHHBIX
(3H-2) SKCIUTYaTallMOHHBIX | XapaKTEpUCTUKU XapaKTEPUCTUK
XapaKTePUCTHUK MaTepUaoB MpH MaTepuasos,
MaTepUajoB BBINIOJIHEHUH MPUMEHSEMBIX B
KOHTPOJIbHBIX KOHKPETHBIX
3a/laHui TEXHOJIOTHUSIX.
Ymeer: OtBeThl Ha Nwmeer Crnocoben CrniocoGeH BpIOUpPATH TUI
UCIOJIb30BaTh COBPEMEHHBIE Bonpockl Ne 35- | mpezicraBieHue o OCYIIECTBIISITh MaTEpPUAJIOB C
MCTOZbI UCCIICOBAHUA 41 NpruHIMUIIAax ONTUMAJILHBINA BBIOOP | TpeOyeMbIMU CBOWCTBAMHU
MaTepuasoB, 3a/1eHCTBOBAHHBIX ONTUMAIILHOTO MATEpPUAIIOB [IPH ¥ XapaKTePHCTHKAMH IS
B TEXHOJIOIMYECKOM IpOIECcCe BHIOOPA MATEPHANIOB | prinOTHEHHH NIPUMEHEHNUS B
(¥-2); KOHTPOJIbHBIX KOHKPETHBIX
3a1aHUI TEXHOJIOTHSIX. .
Baaneer: OrtBeTsI HA Nwmeer Cnocoben Crioco6eH ocyIIecTBIIATh
HaBbIKaMH MPUMCHCHUS BOMpockl Ne 42- OpeaCTABICHUC O CaMOCTOSTEIILHO ONTUMAJIbHBIN BBIOOD
METOJIOB HCCITEIOBAHUS 50 u sananus 6- | yierommkax TPOBOJIHTE METOJIOB MCCITEIOBAHMS 1
MaTCpHajIOB Ul pealln3allii 12 HCCICTOBAHUA 1 CTaHJapTHbIE WCIIBITAHUN MaTEpPHUAJIOB,
3a/1a4 npodeccuoHanbHON UCIBITAaHUI MCITBITARMST HCTIONB3YEMBIX TIPH
nesitenbHOCTH (H-2) MaTepUaoB, MaTepHATOB TIPH pelenHy 3aa4
UCTIONB3YCMBIX TIPH | s orrepmm npodeccuoHanbHOM
pertierui salat MPaKTUYECKUX 3aJa4 | IEATEIbHOCTH.
poQeCCHOHATBHON
JIESITEIBHOCTH.
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[Ikana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

[To mucrUIUIMHE TPOMEKYTOYHAS aTTECTAIUs IPOBOJAUTCS B (hOpMe dK3aMeHa.

Pe3ynbratel OCBOCHHS MUCHUIUIMHBI CYUTAOTCS JAOCTUTHYTBIMH, €CIHH JJIs BCEX
9JICMEHTOB KOMIICTCHIIMIA IPH CJade 3K3aMeHa JOCTUTHYT IOPOTOBBIH YpPOBEHb OCBOCHHS
KOMIICTCHIIMH Ha JJAHHOM 3Talle — OI[CHKA «YIOBICTBOPUTEIILHO.

3. TunoBble KOHTPOJIbHbIE BOIPOCHI VIS IPOBeIeHUS NPOMEKYTOYHOM ATTeCTAUHI

a) Bompochl 115l OLEHKH 3HAHMHA, YMEHHIl W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenTa no komnerenuusam OIIK-1:

TeopeTuyeckue BONpPOCHI:

1. MarepuanoBeaeHue — onpeeneHue u 00beKT n3ydeHus Hayku. Knaccudukanus

MaTEepUAJIOB.

2. Tlpupona XxumMHUYECKOU CBSI3U M CBOICTBAa MaTEepPHAJIOB.

3. Tunsl KpUCTALIMYECKUX PELIETOK, KOOPAMHALMOHHBIE YHCIIA, CBSI3b C IJIOTHOCTHIO U
JpYT'MMHU CBOMCTBaMH KpHucTauioB. Tumsl 1edeKkToB B KpucTtamiax. BnusHue
Ne(QeKTOB Ha IPOYHOCTb.

VYupyras u ninacruyeckas aepopmanus. Haxien. Pexpucramnusanus.

[TpaBumno ¢a3 ['md0ca. [TpaBuio orpeskos. [Ipumep npumenenus. I[locrpoerue

KPHBOW OXJIAXICHUS CIUIABA.

6. IlpaBuno KypHnaxosa.

7. PaBHOBecHas quarpamma kesne3o-yriaepoi. JIMHuM Ha quarpaMme U KpUTHYECKHe
TOYKH.

8. IlpeBpameHus B yriaepoJuCThIX CTAISAX IPU HATPEBAHUH U OXJIaxaeHUH. Da30BbIe
IIPEBPALICHMUSL.

9. ®a3bl U CTPYKTYPHI B )KEIE30YTICPOTHBIX CILIABAX.

10. Yraepoauctele ctanu. BiusiHue yriepoja u npuMecei Ha CTpyKTypy U CBOHCTBa
craneil. MapkupoBKa yriepoauCThIX CTaJIEH.

11. KoHCTpyKIIMOHHBIE JIETUPOBAHHBIE CTaIl. MapKUpOBKa, BIMSHUE JIETUPYIOLINX
AJIEMEHTOB Ha CTPYKTYPY U CBOMCTBA CTAJICH.

12. Cranu c ocobsiMu cBolicTBaMu. HeprkaBerorue, sxapocToiikue, xKapolnpoyHble CTANH.

13. YraepoaucTteie 1 JIerHpOBaHHBIE HHCTPYMEHTAIBHBIE CTAIH.

14. ABTomatHsble ctanu. JIutelinele cTamm.

15. Uznococrotikue cranu. Crans [Naadunbaa.

16. U3nococroiikue cranu. [lItamnoBele cTany.

17. TBepable crIaBbI.

18. AGpa3uBHBIEC MaTepUabI.

19. YyryHsI — BH]IBI, TIOTYYEHUE, CBOICTBA, MAPKUPOBKA, IPUMEHEHUE.

20. Knaccu¢ukanus alOMUHHEBBIX CIUIABOB. 3aKallka U CTapeHUe aTFOMUHHEBBIX
CILJIaBOB.

21. lepopMupyemble aTOMUHUEBBIE CIIABBI HEYIPOUHSIEMbIE TEPMOOOPAOOTKOM.
MapxkupoBka, coCTaB, CTpPyKTypa, CBOMCTBA, IPUMEHEHHE.

22. llepopMupyemble aTtOMUHUEBBIE CILIaBbI YIPOUHsEMble TEPMOOOPaOOTKOM.
MapkupoBka, coCTaB, CTPYKTypa, CBOMCTBA, IPUMEHEHUE.

23. CrieyeHHbIEe AIIOMUHUEBBIE MTOPOIIKH. MapKu, CTpyKTypa, COCTaB, CBOICTBa,
MIPUMEHEHUE.

24. JIuteitHble aTIOMUHHMEBbIE CIUIAaBbI (CHITyMUHBI). MapkH, CTPYKTYpa, COCTaB,
CBOMCTBA, IPUMEHEHUE.

25. JlaryHu. MapkupoBKa, COCTaB, CBOMCTBA, TPUMEHEHHE.

26. BpoH3bl. MapkupoBKa, COCTaB, CBOMCTBA, IPUMEHEHHE.

27. ITnactmaccel. CTpykTypa. TepMoniacTel, UX CBOWCTBA U TPUMEHEHHE.

28. ITmactmaccel. CTpykTypa. PeakTormiacTsl, IX CBOMCTBA W TPHUMEHEHUE.

o &
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IIpakTnyeckue 3aaHusA:

1.

HauepTuTh AByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHUSA Ul CILUIABOB C OTCYTCTBUEM

PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. ONUCaTh TOYKHU, JTUHUH, (Ha3bl U
00JIacTH Ha Uarpamme.

Ha‘lepTI/ITB ABYXKOMIIOHCHTHYIO AUarpaMmy COCTOAHUA OJIA CILIaBOB C

HCOFpaHquHHOﬁ pPacTBOPpUMOCTBIO KOMIIOHCHTOB B TBEPAOM COCTOSIHUMU. Onucarb
TOYKH, JNHHUU, (1)831)1 M 00J1aCTH Ha Auarpamme.

HauepTuTh AByXKOMIIOHEHTHYIO JUarpaMMy COCTOSIHUSA UIsl CILIABOB C

OTPaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUU. OnucaTh
TOYKH, THHUH, a3kl U 00JIACTH HA JUarpamMmme.

Ha‘lepTI/ITB ABYXKOMIIOHCHTHYIO AUarpaMmy COCTOAHUA OJIA CILIaBOB C

06pa303aHHeM B TBCPAOM COCTOAHUH XUMHUYCCKOI'0 COCIUHCHUA. Omnucarb TOYKH,
JIMHHUH, (1)331)1 1 00J1aCTH Ha JuarpaMme.

5.

HaiiTu Ha nuarpamme cOCTOSIHMSI MECTOIOJIOKEHHE CIIIaBa 10 3aJaHHOU CTPYKTYpe.

0) Bompocs! 1/1s1 OLlEHKHU 3HAHU, C(POPMHPOBAHHBIX Y CTYACHTA N0 KOMIIETCHIMHU

OIIK-2:

Teopernveckue BOMPOCHI:

29.
30.
31.
32.

33.
34.
35.

36.

37.

38.

39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.

MexaHuueckre CBOMCTBa MaTEpPUAIIOB U CIIOCOOBI UX U3MEPEHUS.

MeTtoapl n3MepeHus IPOYHOCTH.

TBEPAOCTH, pa3IMYHBIC METOIBI OMPEACIICHUS U UX OCOOCHHOCTH.

Bunpsl Tepmuueckoit 00paboTKH — 3aKalika, OTIYCK, OT>KUT, HOpMaIu3aIus,
CTapeHue, X Ha3HAYeHHUE, COOTBETCTBYIOINE U3MEHEHUS CTPYKTYPBI U CBOICTB
CTaJICH.

XUMHKO-TepMuYecKas o0padoTKa.

TepmomMexannueckas 00paboTKa.

DneKTpoTeXHUUecKrue MaTepuaibl. [[poBOTHUKOBbIE MaTEpPUAIIbl C HU3KUM YAEIbHBIM
conpoTtusiieHneM. CBEpPXIIPOBOAHHKH.

DneKTpoTeXHUUeCKrue MaTepuabl. [[poBOIHUKOBbIE MaTepHalibl C BHICOKMM
yIEIbHBIM conpoTHuBieHneM. KoHTakTHBIE MaTepuansl. [Ipunoun.
Komnosunmonnsie Marepuainsl. CTpykTypa U cBoiicTBa. ['eTMHAKC, TEKCTONHNT,
crekaorekcronut, JACII u T.1.

Ornpenenenne u kiaccupukaims HaHomatepuanoB. OCOOEHHOCTH HAaHOPA3MEPHOTO
COCTOSIHUS BEILIECTBA.

YraepoaHbsie HaHOMaTEpHUAbI.

Ob6nacTu NpUMEHEeHUs: HAaHOMaTePHaJIOB.

Bupl KOppO3HOHHBIX pa3pyLICHH.

[Toxazarenn KOpPpPO3MOHHOM CTOMKOCTH. MeToapl JUAarHOCTHKU KOPPO3HMOHHBIX
pa3pyLICHUI U UCTIBITAHUK MaT€pUaAIOB HA KOPPO3UOHHYIO CTOMKOCTb.
BuytpenHue u BHenIHUEe (GaKTOPHI, BIUSIOLINE HA KOPPO3UOHHYIO CTOHKOCTD
MexaHn3M 3JeKTPOXUMHUYECKON KOPPO3UH U METO/IBI 3alllUThI OT HEE.

OcHoBHbIE BUABI XMMUUYECKON KOPPO3UH U METO/BI 3aLIUTHI OT HEE.

OcoOenHocTy aTMoc(epHasi U MOJ3EMHOM KOPPO3UH.

3amuTa OT KOPpPO3UH 3a CUET BO3ACUCTBUS Ha KOPPO3UOHHYIO CPENy.

3aluTHRIE aHTUKOPPO3UOHHBIE TOKPBITUS

DNEKTPOXUMHUYECKAs 3allUTa OT KOPPO3UU

[Tonxo/bl K MPeAOTBPAILIEHUIO KOPPO3UHU Ha CTAIUU MPOEKTUPOBAHUSI.
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IIpakTnyeckune 3agaHus:

6. IIpeanoxuTh peKUM TEPMOOOPAOOTKH 33JAHHOTO CIUIABA JISI KOHKPETHOTO

IIPUMCHCHUS.

7. BpIOpaTh THII U MapKy CTaJId WJIM YyTyHa JJIs 3alaHHON O0JIACTH U YCIOBUHN

IIPUMCHCHUS.

8. BbIOparh THII 1 MapKy CIUIaBa HAa OCHOBE aJTIOMUHUS MM MEIH JUIs 3aJaHHOM

00JacTy U yCIOBHUM MPUMEHEHHUS.

9. BsIOparh THI ¥ MapKYy CIUIaBa HA OCHOBE MEIH JIJIsl 33JaHHOW 00JIaCTH U YCIOBHIA

IIPUMCHCHUS.

10. BriGpath THIl MaTepuaia ¢ 0COOBIMHU SIEKTPUYECKIMU CBOWCTBAMH JIs 33JJaHHOTO

IIPUMCHCHUS.

11. IIpoBectu u3MepeHue TBEPAOCTH 3aJaHHOI0 MaTepuaa 1o meroay Poksemia unu

bpunemnns.

12. BriOpaTh ONTHUMAaIBHBIN METOJ] TMAaTHOCTUKHA KOPPO3UOHHBIX pPa3pyLICHUN HITH
UCIBITaHUs HA KOPPO3HOHHYIO CTOMKOCTb 3aJaHHOTO MaTepualla JJii KOHKPETHOTO

IIPUMCHCHUS.

4. TunosBple TECTOBBIC 32JaHUA JJIs1 TEKYLIEr0 KOHTPOJIS
Texkymuil KOHTpOJIb 3HAaHWW NIPOBOJUTCA B BHJE TECTHPOBAHUS IIOCIE OCBOCHMS

HCCKOJIBKUX pa3acIoOB AUCHUILIIMHBI.

IIpuMepsl TECTOBBIX 3aJaHUI:

Kpucrannuueckas
peleTka,
AJIEMEHTapHasl
sA4erKa KOTOpOH
IIpeJICTaBICHa Ha

- TPaHELIEHTPUPOBAHHON KyOHUECKOMH

- IPUMUTUBHON KyOHUECKOit

- TETParOHAJIbHON

- 00BEMHO-1IEHTPUPOBAHHON KyOHUECKOit

PHUCYHKE,
Ha3bIBACTCH ...

Hedopmarius, OCTaroIascs Mocye | - XOJOAHOU
IPEKPALEHUs] JEHCTBUS BHEIIHUX CHII, | - TOpSYEH
Ha3bIBaeTCH ... - YIpyrou

- TUIACTUYECKOU
ToueuHbIMH AeeKTaMH KPUCTALIIMYECKOH | - MOPbI
PELIETKH SABIISIOTCA ... - BAKaHCHH

- TACIIOKAllUH

- [PaHUIIbI 3€peH

[Ipu mnactudeckoit nedopmaruu Meramia
IJIOTHOCTD JUCIIOKALUH ...

- HE U3MECHSIETCS
- YMEHbIIaeTCA

- YBEIIMYUBACTCSA

- CHayaJja yMEHbBIIAETCs], IOTOM YBEJIIMUMBAETCS

Jucnoxarus saBisieTcst 1ePeKTom ...

- TOUEUHBIM
- IMHEHHBIM
- TIOBEPXHOCTHBIM
- 00BEMHBIM

Baxkancus sBisieTcst 16 eKToMm ...

- 00bEMHBIM
- IOBEPXHOCTHBIM
- TOUYEUYHBIM
- IMHEHHBIM

JluneiiHpIMU NeeKTaMu KpUCTAIITHYECKON

- TPaHUIIbI 3€pEH
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PEHICTKU ABJIAKOTCA ...

- TPEIINHBI
- IUCJIOKAILIUHA
- BaKaHCUH

[opsiaast nehopmanust — 310 aedopMarus,
KOTOPYIO TIPOBOJIAT ...

- Ipu  TeMmmeparype KOMHATHOU
TEMIIEPATYPbI

- Ipu  TeMmmeparype
KPUCTAJIIN3aL U1

- Ipu  TeMmueparype
NEPIUTHOTO IPEBPALLECHUS
- BBIIIE TEMIIEPATYpPHI

peBpaIICHUs

BBIIIIE
BBIIIE  TEMIIEpPaTyphl
BBIIIE  TEMIIEpPaTyphl

Hadajla MapTCHCHUTHOI'O

IToBepXHOCTHBIMU nedexraMu | - rpaHUIIBI 3epeH
KPUCTAJTIMYECKON PELIETKH SBJISIOTCS ... - BAKAHCUH- PAKOBUHBI
- IUCJIOKALIMH
s BELICCTB c METAJJIMYECKON | -  BBICOKOE  3JIEKTPOCONPOTHBIICHHE, BBICOKAs
KPUCTAJUIMYECKON PEIETKOM XapaKTEPHBL: | IIOTHOCTh
- KOBKOCTb, INIACTUYHOCTh
- XpYIIKOCTb, HU3Kasl TEIUIONPOBOIHOCTh
- CKJIOHHOCTb K BO3I'OHKE, Xopoiue

JIMAJIEKTPUYECKHUE CBOMCTBA

YucTele MeTallIbl KPpUCTAJIN3YIOTCH ...

- IPY [IOCTOSIHHOM TeMIieparype

- IIPY CHUYKAKOUIEHCS TeMIIepaType

- IPY YBEIMYMBAIOLIEHCS TEMIIEpaType

- XapaKTep U3MCHCHHA TCMIICPATYpbl 3aBUCHUT OT
IPUPOJIBI METAILIA

st BEIIIECTB c METAJIJIMYECKOHN | - XPYIKOCTh, HU3Kasl TEIUIONPOBOAHOCTh
KPUCTANINYECKOM peIeTKON XapakTepHbl: | - CKJIOHHOCTh K BO3TOHKE, Xopoluue
JIMATIEKTPUYECKHE CBOMCTBA
- BBICOKOE  JJIEKTPOCONPOTHUBIIEHUE, BBICOKAs
IJIOTHOCTD
- KOBKOCTb, INIACTUYHOCTh
Ha pumarpamme Fe-FesC  kputmueckas | - ECF
TOYKa A3 COOTBETCTBYET JINHUM ... - PSK
-GS
- SE
Jluaus ABCD nmumarpamMMmbl  «OKene3o- | - IUKBHIYC
LEMEHTHUT) - ITO JIUHHUS ... - COJIMIYC
- BBTEKTHUYECKOT0 MPEBpAIICHUS
- DBTEKTOMJHOIO TPOEBpAILCHUS
Camont TBEPIOHN ¢bazoii | - mepiut
JKEJIe30yTIEPOAUCThIX CIUIABOB SBISETCS | - PeppuUT
- AYyCTEHUT
- IIEMEHTUT

[lemeHTHT — 3TO ...

- cMech JieiedypuTa 1 rnepiauTa

- XUMHUYECKO€ COEAMHEHUE XKelle3a C YIIepo oM

- cMech (peppuTa U ayCcTeHHUTA

- TBEp/Ibli PaCTBOP BHEIPEHUS YIIIEpo/ia B JKele3e

Ilpu Temneparype 727°C B cucreme
(«OKEJE30-LIEMEHTUT» IPOUCXOIMNT ...

- IEPJIUTHOE TPEBpAIlICHUE
- obpazoBanue epputa

- 00pazoBaHUe NEPBUYHOTO [IEMEHTUTA
- OBTEKTHYECKOE IPEBPAIICHNC

Haubonee msarkoit m miactuyHoi (aszoit

- AYCTEHUT
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KEJIC30yTIICPOJUCTBIX ~ CIUIABOB  TPH | - HEMEHTHUT
KOMHATHO# TeMIeparype sIBISIeTCS ... - Geppur
- IePIIUT
IMepmut — 370 ... - TBEP/IbIil PACTBOP BHEAPCHHUS
- TBEP.bIil PACTBOP 3aMEILCHUS
- XUMHYECKOE COCANHECHUE JKelie3a C YIIIepoIoM
- cMmech (eppuTa U IEMEHTHTa 3BTEKTOHIHOIO
cocraBa
ST | S« |Cmias cocrasa | - (418-240)°C
ki | 40%Zn+60%Sn
s o kpucrammmsyercss B | - (300-200)°C
v-/ | e ]l UHTEpBaJe .
A n | TeMIeparyp ... - (418-200)°C
wlid ] I L
G @ W W W & m w w _ (355-200)0C
Sn —> % In Zn
JIuHMs conuayc quarpaMMbl COCTOSIHHS — 3TO JIMHUSL | - OKOHYAHHSI KPUCTAIUTA3AIINN
- PacCTBOPHMOCTH
- HaYyaJa KpUCTaJUIU3alUuH
- 9BTEKTOHM/THOTO TPEBPAIICHHS
i CocraB CIUIaBa
' 13%Sh+87%Pb - TO3BTEKTUYECKAM
SIBJISICTCA ... - 9BTEKTHICCKHM
- 9BTEKTOHTHBIM
: - XUMHYECKUM COCTHHECHUEM
=3
: = s
T T T L e Da30BbIi
ki " | | COCTaB criaBa | - 3BTeKTHKa (ZN+ Sn) + kpuctamisl ZNn
40 o 70%Zn+30%Sn mpu | - pacmias
- s ]| temneparype 300°C - | - 3BTeKTHKa + KPUCTaIBI ZN
Miu}?:}f': o L - 9BTEKTHKa + KPUCTAILIBI SN
fme;ﬂn%m ET esla % yJo_f:a
Sn — 7, 5o
b | CBUHEI[ M OJIOBO ... | - OrPAaHWYCHHO pPACTBOPUMBI JpPYr B
R~ Ps Jpyre B TBEPIIOM COCTOSTHHUU
NERS . - 00pa3yroT XUMHYECKOE COCANHCHHUE
e e w""‘*\;‘;- e - IPaKTUYECKA HE PACTBOPUMBI ApPYr B
L/ s :& it ApYTe B TBEPIOM COCTOSTHHU
<ot | 3 2 - HEOTPaHWYEHHO PACTBOPHMBI IPYT B
, ! il Jpyre B TBEPJIOM COCTOSHUH
a e 20 30 40 5P &0 o A0 90 g0
g — % dn 8n

[Ipu oxnak1eHUH >BTEKTOUHOMN CTAIU
CO CKOpPOCTBIO BBIIIE KPUTHYECKOMN
ayCTCHUT MPEBPALLAETCA B ...

- MAPTEHCHUT
- IePJTAT
- OerHUT
- copout
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Ctpyktypa cramu 40 mocie MOJTHOTO

- IEMEHTHUT + IEPIUT

OTXKHTA - ... - IEPJIUT
- MApTEHCHUT
- (heppuT + mepIMT
3a3BTEKTOMAHBIE CTAIM I HEIOJNHOH | - Acy
3aKQJIKA HarpeBaroT BBILIE ... -Acm
- ACZ
- AcS
[Tpu YBEITUYCHUHT COJIepaHUs | - TBEPJOCTh M MNIACTUYHOCTh YBEIIMUYHUBAKOTCS
yriiepojia B CTajd ... - TBEPJIOCTh  YMEHBIIAETCA,  IUJIACTUYHOCTH
YBEJTUYHBACTCS
- TBEPJIOCTh U TUIACTUYHOCTh YMEHBIIIAIOTCS
- TBEPAOCTh  YBEIMYHMBACTCS, IUIACTHYHOCTH
YMEHBIIAETCS
JlOoPBTEKTOMIHBIC CTaad IS TOJHOM | - A
3aKQJIKA HarpeBarOT BBILIE ... -Acm
-Ac
- Ac3
TBepnocThb MIPOJYKTOB pacnajga | - MapTEHCHT, IEPIUT, COPOUT, TPOOCTUT
ayCTCHHUTA MOHMKAETCS B PALY ... - TPOOCTHT, COPOUT, TIEPIIUT, MAPTECHCUT
- MAPTEHCHUT, TPOOCTHUT, COPOUT, MEPIUT
- IEPJIAT, COPOUT, TPOOCTUT, MAPTECHCHUT
Kpucrammmaeckas pelieTka | - TpaHeleHTPUPOBAaHHAS KyOruecKas
MapTEeHCUTA - - 00bEMHO-1IEHTPUPOBaHHAs KyOnueckas
- TeTparoHaJjibHas
- TeKcaroHajabHas
Coneprkanue yriepoa B |-4,3%
DBTEKTOUIHOMN CTaIN COCTABIISET ... -0,8%
-2,14%
- 6,67
[Tpu MEIJICHHOM OXJIQXK/ICHUH | - MAPTEHCUT
OBTEKTOUIHOM cTanu ayCTEHUT | - OEHHUT
MIPEBPAIIACTCS B ... - IEPIUT
- TPOOCTUT
A30THpPOBaHHE MPOBOJIAT C LETBIO ... - YBEJIMYEHUS TJTACTUYHOCTH MTOBEPXHOCTHOTO CIIOS
- MOJTyYEeHUS MEJIKO3EpPHUCTON CTPYKTYpHI
CEPILIEBUHBI
- TIOBBIIEHHUS  TBEPIOCTH,  HM3HOCOCTOMKOCTH,

KOPPO3MOHHOU CTOMKOCTH TOBEPXHOCTHOTO CIIOS
- IIOBBILIEHUS OKAJIMHOCTOMKOCTH

YTIIepoucThie CTalld IOCNIe OTXKHWTa,
0OBIYHO OXJIAXKIAIOT ...

- B BOJIE
- BMECTE C TeUbI0
- B pacTBOpE COJU

- Ha BO3/yXe
ITocne LIEMEHTAIN I JIeTaIH | - HOpMaIU3aluu
MOABEPTaIoT ... - 3aKaJIKE ¥ BBICOKOMY OTITYCKY

- 3aKAJIKE 1 HU3KOMY OTITYCKY
- IOTIOJIHUTEIbHAsI TepMUYecKas 00padoTka He

TpedyeTcst
Jlns momydeHus: BBICOKOM TBEPAOCTH, | - OTIKUT
MIPOYHOCTH CTAITU IIPUMEHSETCS ... - 3aKaJka
- OTIIYCK
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- HOpMaJIU3aIus

Kputnueckass CKOpPOCTh OXJIaXACHHUS
IPU 3aKajKe — 37O ...

- MUHUMAaJIbHAsI CKOPOCTh OXJIAXICHUS, HEOOXOarMast
Ui (pUKCalK ayCTEHUTHOM CTPYKTYPBI

- MUHUMAaJIbHAsI CKOPOCTh OXJIAXICHUS, HEOOXOAMMast
JUISL TIOJTY4€HHUS TPOOCTUTHOM CTPYKTYPBI

- MUHUMAaJIbHAsI CKOPOCTh OXJIAXICHUS, HEOOXOarMast
JUIS TIOJTy4€HUS MAPTEHCUTHOM CTPYKTYpbI

- MaKCUMaJbHasi CKOPOCTb OXJIAXICHHUSI, TP KOTOPOH

ayCTEHUT  elle  pachmafaerci Ha  CTPYKTYpHI
MEPJIMTHOTO THUIIA
[ToBepxXHOCTHYIO 3aKalKy HPOBOAAT C | - TMOBBIIIEHUS TBEPAOCTH M  H3HOCOCTOMKOCTH
LEJNbIO ... MMOBEPXHOCTHOTO CJIOSi TPU COXPAHEHUU BSI3KOM
CepALEBUHBI

- H3MEHEHHs XUMHYECKOIO
IIOBEPXHOCTHOI'O €04

- MIOBBILIEHUS YIAPHOHN BA3KOCTH
- YBEJIMYEHUS MIJIACTUYHOCTU ITIOBEPXHOCTHOIO €10

CcoCTaBa Marcpuraia

BrIcOKHMIT OTITYCK IPUMEHSIOT JUIA . ..

- IPY>KUH U PECcop

- ocell aBToMOoOMIIEl

- MEPUTEILHOTO HHCTPYMEHTA
- PSKYIIEr0 HHCTPYMEHTA

ANMTHpOBAaHME — JTO HACHIIIEHHE | - YTIEPOIOM
MOBEPXHOCTHOTO CJIOSI METAJLIA ... - a30TOM
- KpeMHHUEM
- AJIFIOMHUHHEM
LlemeHTaIMIO 1esecoo0pasHo | - ¢ JI00BIM COJEpKAHUEM YTIIepoa
NPUMEHSTh JUIS CTAJCH ... - BBICOKOYTJIEPOIUCTHIX
- CPEeITHEYTIIEPOIUCTHIX
- HU3KOYTJIEPOTUCTBIX

HOpMaJII/I3aIII/IIO IpOBOAAT C LCIIBIO ...

- YCTpaHEeHUs JEHAPUTHOMN JIMKBALIMU
- CHATHS HaIPsDKEHUH Tocsie 00paboTKU pe3aHueM
- IIOJIyY€HUs] PABHOBECHOW CTPYKTYpPHBI CTAIIN

- TOJy4YeHUs  OJHOPOAHOM  MEJKO3EPHUCTOU
CTPYKTYpPHBI CTaJIH
[lnaHupoBaHue — 93TO HACHIIIEHUE | - IUHKOM
MOBEPXHOCTHOTO CJIOSI METaJlIa ... - YIJIEPOAOM U a30TOM
- a30TOM
- YIJIEpOOM
Jnst CHATHS OCTaTOYHBIX HAMPSIKEHUW | - OTIYCK
nocie 00paboTKH pe3aHHeM | - 3aKalKy
MPUMEHSIOT ... - HOPMaJIU3alIUIo
- OT)KUT

Husknii oTyck IpUMEHSOT JUIA ...

- ocell aBToMOOMIIEH

- PeXKYIIEr0 MHCTPYMEHTA

- IPYXKUH U PECcop

- IITAMIIOB TopsiYero e OpMUPOBAHHUS

CpenHuii OTIYCK NIPUMEHSIIOT JUIA ...

- IPY’KHH U peccop

- IIATYHOB JIBUTaTeJeH

- MEPUTEIBHOTO HHCTPYMEHTA
- PeXYIIEro HHCTPYMEHTA

XHUMHKO-TEpMHAYECKAS
METAJIJIOB JTO ...

obpaboTka

- o0paboTka, mpoBOAMMAs
MEXAaHUYECKNX CBOUCTB

JUIA IIOBBIIICHUA
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- o0paboTka TIOBEPXHOCTH MeETala XHUMHYECKH
AKTUBHBIMH BCHICCTBAMH C MLCJIbIO YOAJICHUA C
MOBEPXHOCTH OKCHJTHBIX TJICHOK

- TepMuueckas 00paboTka METAIJIOB B XUMHUYECKH
aKTUBHOW cpe/ie, M3MCHSIMAs COCTaB M CBOMCTBa
MTOBEPXHOCTHOTO CJIOS H3/1ETHS

- KOPPEKTHpPOBKa XHMHYECKOTO COCTaBa CTald B
IMpoOLECCC BbBIIIIABKHU IIYTEM BBCIACHHA B pacCIljiaB
JICTUPYIOIINX JIEMEHTOB

ITo Hazuaueunro craip 55C2 aBisieTcs

- THCTPYMEHTAIbHOU

- CTPOUTENILHOMN

- PECCOPHO-IIPYKUHHON

- MAIMHOCTPOUTEIBLHON YIIy4YIlIaeMOn

ITo Hazuaueunro craims 40XH2MA

- MAIIMHOCTPOUTEIBbHON YIIy4lIaeMOU

ABIISIETCS ... - HHCTPYMEHTAIbHOU

- CTPOUTENIBHOMN

- PECCOPHO-TIPYKUHHOMN
Jl71s N3roTOBIEHUS CEPACUHUKOB - YIJIEPOJUCTYIO
TpaHcGOPMATOPOB UCIIONB3YIOT CTANIb | - HHCTPYMEHTAIBHYIO

- KOHCTPYKIIMOHHYO

- 3JIEKTPOTEXHUYECKYIO
N3 HM>KenepeunciIeHHbIX CTaIeH - 30XT'CA
NPY>KWUHHOM SIBJISIETCS ... - 60C2A

-Vi12

- 15kn
Cpenu HIKENEPEUYUCICHHBIX cTanel | - 15XO, 20
LIEMEHTYEMBIMU SIBIISIFOTC ... -40XH3MA, 30XI'CA

- 65, IIX15

- X12M1, V10
[To Ha3Hauenuto ctayp S5C2 gBAseTCsl | - MHCTPYMEHTaIbHOU

- CTPOUTENIBHOMN

- PECCOPHO-TIPYKUHHOMN
- MAIIMHOCTPOUTENILHON yIIy4dllIaeMO

ITo Hazumauenuro crais 40XH2MA

- MaHJHHOCTpOHTCHBHOﬁ ynquaeMoﬁ

ABJIACTCA ... - THCTPYMEHTAIbHOMN

- CTPOUTENBHON

- PECCOPHO-TIPYKUHHOMN
JI1 N3roTOBIEHNS CEPACUHUKOB - YIJIEPOAUCTYIO
TpaHC(HOPMATOPOB HUCIOJIB3YIOT CTAJIb | - UHCTPYMEHTAIBHYIO

- KOHCTPYKIIMOHHYO

- 3JIEKTPOTEXHUYECKYIO
W3 HMKEeTIepEeYnCIeHHBIX CTaJIeH - 30XT'CA
NPYKUHHOMU SBJISETCS ... - 60C2A

- V12

- 15kn
Cpeau HMWKENEpeuucleHHbIX cTanen | - 15X, 20
[IEMEHTYEMBIMH SIBJISIFOTCA ... - 40XH3MA, 30XI'CA

- 65, IOX15

- X12M1, V10
ITo Ha3Hauenuto ctanp S5C2 gBAsSETCS | - MHCTPYMEHTAIbHOU

- CTPOUTENBHON

- PECCOPHO-IIPYKUHHOMN
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- MAITMHOCTPOUTEILHON YIIy4dllIaeMOu

ITo Hazuaueunro craims 40XH2MA

- MAIIMHOCTPOUTEIILHOMN yIIy4dIlIaeMON

ABIISIETCS ... - HHCTPYMEHTAIbHOU

- CTPOUTENBHOMN

- PECCOPHO-TIPYKUHHOMN
J1s N3roTOBIEHUS CEPACUHUKOB - YIJIE€POAUCTYIO
TpaHCcGOPMATOPOB KCIONB3YIOT CTAIb | - HHCTPYMEHTAIBHYIO

- KOHCTPYKIIMOHHYIO

- 3JIEKTPOTEXHUYECKYIO
W3 HM>KeTIepeYnCIIeHHBIX CTaJIeH - 30XT'CA
NPY>KUHHOM SABJISIETCA ... - 60C2A

-Vi12

- 15kn
Cpenu HIKENEPEUHUCICHHBIX cTanel | - 15X®, 20
LIEMEHTYEMbIMU SIBIISIFOTC ... -40XH3MA, 30XI'CA

- 65, IOX15

- X12M1, V10
[To Ha3Hauenuto ctayp 5S5C2 gBaseTCSl | - MHCTPYMEHTAIbHOU

- CTPOUTENIBHOU

- PECCOPHO-IIPYKUHHOMN
- MAIIMHOCTPOUTENIBHOMN YIy4IlIaeMOI

ITo Hazuaueuuro craims 40XH2MA

- MAIIMHOCTPOUTEIBLHON YIIy4IIaeMOU

ABJISIETCA ... - HHCTPYMEHTAJIbHOU

- CTPOUTEIBHOMN

- PECCOPHO-NPYKUHHON
JU1s M3roTOBIICHUS CEPACUYHUKOB - YIJIEpOUCTYIO
TpaHC(POPMATOPOB HCIIONIB3YIOT CTANIb | - HHCTPYMEHTAIBHYIO

- KOHCTPYKIIMOHHYIO

- 3JIEKTPOTEXHUYECKYIO
W3 HKEeTIEpEeYnCIICHHBIX CTaJIEH - 30XT'CA
IPYKUHHOMU SBJISETCS ... - 60C2A

-V12

- 15k
Cpean HMWKENEpeuucleHHbIX cTanen | - 15X, 20
LEMEHTYEMBIMU SABJISIOTCH ... - 40XH3MA, 30XI'"CA

- 65, IIX15

- X12M1, V10
YyryH ¢ rpaUTOBBIMU BKIIOUEHUSIMH | - BBICOKOIIPOYHBIM
XJIONbEBUIHON (POPMBI Ha3bIBAETCS ... | -O€NIbIM

-CEpBIM

- KOBKUM

[TpouHocTh uyryHa B HauOombIIeH
CTEIEHN ITOHMKAETCS BKIIFOUCHHUSIMU
rpagura ...

- XJIONIbEBUTHOU (HOPMBI

- ¢opMa rpaUTOBBIX BKIFOYCHHH CYIIIECTBEHHOTO
BJIMSHMS Ha MPOYHOCTh YyT'yHa HE OKa3bIBAET

- T00YIsIpHON (POpPMBI

- IUIACTUHYATOMN

OTAnuMTENbHBIA ~ NPU3HAK  CEPBHIX,
KOBKHUX U BBICOKOIIPOYHBIX YYT'YHOB -

- CTPYKTYypa METAJUTHYECKOW OCHOBBI

- (hopma rpaUTOBBIX BKIIOUSHUN

- (hopMa IEMEHTUTHBIX 00pa30BaHHIA

- KOJIMYECTBO Ipa)UTOBBIX BKIIOYCHUN

UyryH npu BbIIIaBKE MOJU(DULIHPYIOT
JUIS ...

- U3MEHEHHUSI CTPYKTYPbI OCHOBBI
- U3MEJIbYCHUS 36pHa
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- TIOBBIIIEHUS KOPPO3UOHHON CTOMKOCTH
- n3MeHeHHs! popMbI rpaUTOBBIX BKIIOYEHUH

I[ypaJ'II-OMI/IHBI — 3TO ... CIIJIaBbl Ha
OCHOBC aJIFOMHHUA

- JINTEHHbIE

- nehopMUpYyEMEBIE, YIPOYHSIEMbIE TEPMUICCKOM
00paboTKOi

- nehopMUpyeMBbIe, HE YIIPOUHSEMbIC TEPMHUSCKON
00paboTKOi

- JKapONPOYHBIE
JlropaltoMHHBI IPEBOCXOAAT YUCTBIN - IPOYHOCTH
AIIOMUHMHA 110 ... - TEIIOIPOBOJHOCTH

- 3JIEKTPOIIPOBOAHOCTH

- KOPPO3MOHHOW CTOMKOCTH

CIutaBbl aIIOMHHHS C Maprangem
OTHOCATCA K ...

- CIUIaBaM, HEYNIPOUYHSIEMbIM TEPMUYECKON
00paboTKOi

- TUTEHHBIM CILJIaBaM

- CIIJIaBaM, YIPOYHSIEMbIM TEPMUYECKON 00pabOTKOM
- TypaJllOMUHaM

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

- coepkanue Meau, %

- coliep)KaHHe IIMHKA, %o

- IIPEeJI IPOYHOCTH IIPU PACTIKEHUH, Kre/Mm?
- coJiepkaHue oyioBa, %

CnnaB mapku JI68 umeer cocrtas ...

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

Ci1aBoM Ha OCHOBE MCEIM ABJIACTCA ...

- AMr2
- JI80
- MJI5

- J116

CmaB MCJHU C IMHKOM Ha3bIBACTCA ...

- METTbXHOPOM
- OpoH30it

- CUITyMUHOM
- JTATYHBIO

Cmnas cocrasa 90%Cu, 10%Zn
MapKUPYeTCs

- BpMI190-10
- bpl0

- J190

- JI10

CriaBoM Ha OCHOBE MCIM ABJIACTCA ...

- X12M
- MJIS
-1

- BpAS

HasBaHue u XuMu4eCcKuii COCTaB MapKu
JIK80-3:

- JIaTyHb, cojaepxkamas npumepHo 80% nunHka, 3%
KaJIMHsI, OCTATEHOE — MEIb

- JINTEHHBIA aAJIOMUHUEBBIM CIUIaB, COAEpKaIIUN
npumepHo 80% amomunus, 17% menu u 3% KpeMHHS
- JaTyHb, cojepxkamas npumepHo 80% wmemau, 17%
uHKa U 3% IHKa

- JUTeWHas  SBHUEKTOMJHAs  CTalb,

npumepHo 0,8% yraepona u 3% xobanbTa

COZICPKUT

MakpoMornekyiia
CTPOCHHE ...

Kaydyka  HMMEIOT

- TIECTHUYHOE
- TyCTOCETYaTOe
- peIKoceTyaToe
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- TUHEITHOe WK c1a00pa3BETBICHHOE

[InacTmMaccamMu Ha3bIBAIOTCA ...

- ICKYCCTBEHHBIE MaTEpHajIbl HA OCHOBE IOJIMMEPHBIX
CBSI3YIOILIUX, CIIOCOOHBIE PU HarpeBe MoJ JaBjIeHUEM
MPUHUMAThH 33/1aHHYI0 (OPMY U 3aTe€M yCTOWYHBO €€
COXPaHSTh

- OpPUPOJAHBIE WIH CHHTETHYECKHE
00J1a1ar0NKUe BHICOKOM MJIACTUYHOCTHIO

BCIIICCTBA,

- BEILECTBAa, IIOJIy4aeMble B PE3yNbTaTe pPeaKUi
MOJIMMEPU3ALMH WIH OJIUKOH/EHCALIUH

- BEIECTBA C BBICOKOM MOJEKYJIIPHOH Maccoil,
MOJICKYJIBl KOTOPBIX  COCTOAT M3 OOJIBIIOrO 4YHcia
9JIEMEHTaPHBIX 3BEHBEB

IIpn BYJIKaHU3ALUU Kay4yKoB | - caxka
UCIIOJIB3YETCS ... - cepa
- Mell
- KaOJIMH
IIpu BysnkaHU3aIMK KaydyKa ... - BO3pacTaerT  INPOYHOCTb M  DJACTUYHOCTb,
YMEHBIIAETCS MIACTUYHOCTD
- YBCINYNBACTCA PacTBOPUMOCTD, IIOBBIIIIACTCA
IJIACTUYHOCTD
- YMCHBIIACTCA I/I3HOCOCTOI7IKOCTI), ITIOBBIIIIACTCA
IJIACTUYHOCTD
- IIOHMKAKOTCA TBEPAOCTh U TEIIOCTOMKOCTh
TepMoruiacTH4HBIMU Ha3bIBAIOT | - OOpaTUMO  3aTBEpAEBAIOLIME B  pe3yJsibTaTe
MIOJTUMEDHI ... OXJaKJeHUs 0€3 ydacTusi XMMUUYECKUX peaKIni
- HUMEWIIUEe  NPOCTPAHCTBEHHYIO  («CLIMTYIO»)
CTPYKTYpY
- HeoOpaTMMO 3aTBEpJAEBAIOLINE B pe3yJbTaTe

MPOTEKAHUS XUMHUECKUX peaKklnui
- IMEIOIINE PEJKOCETUATYIO CTPYKTYPY

BbicokuM ynenpHBIM 3JIEKTPUYECKUM | - TUJIEKTPUKU
COIPOTHUBIIEHUEM 00Ja/1aAI0T ... - IPOBOJHUKHU

- IOJTYIIPOBOIHUKHU

- YHCTBIE METAJIJIBI
Jns  U3rOTOBIIEHUS  BBINPSMUTENEH | - MATHUTHI
UCIIOJIB3YIOT ... - TUJIEKTPUKH

- IPOBOJTHUKHU

- IOJIYIPOBOTHUKH

5. Metoanyeckue MaTrepHasbl JJIsl ONpe/esieHUs] NMPOLeIypP OLEHWBAaHWS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOILIUX ITANbI GOPMUPOBAHUS KOMIIETECHIMI.

HpOMC)KYTOQHaﬂ arrecTanud 10 JUCHUIUIMHE T[MPOBOAUTCI B

COOTBCTCTBUU C

tpeboBanusmu CTII CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsimok nmpoBeaeHus 3a4€TOB U

OK3aMCHOB.

[To auctumuIrHE MPOMEXYTOYHAS aTTECTAIUs TPOBOIUTCA B (popMe IK3aMeHa.

[llxana oneHHWBaHUS Ha SK3aMEHE — «OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHOY.
Pe3ynbTaThl OCBOCHHS MUCHUILIMHBI CYUTAIOTCA JTOCTUTHYTBIMH, €CIU JIJII BCEX DJIEMEHTOB
KOMIIETEHIIMM MpHU cllaye dK3aMEHa JOCTUTHYT MOPOTOBBIM YPOBEHb OCBOEHUSI KOMIIETEHIIUU Ha
JTAHHOM JTare — OLEHKA «yOBJIETBOPUTEIHHOY.
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