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1. Heab, 3agaum W IMJIAHHPYeMble pPe3yJbTaTbl O0y4YeHUs IO
AUCHHITIHHE

[lenpt0o  ocBoeHHMsST  AMCHUIUIMHBI  «MaTepualioBeieHUe»  SBISETCS
dopMHupoBaHHE 3HAHUH O CTPYKTYpe, CBOWCTBaX, METOJAaX JTUATHOCTUKU U
00pabOTKM MaTepuajoB PA3JIMYHOIO HA3HAYCHMsI, 00JaCTe WX TPUMEHEHUS U
3aKOHOMEPHOCTEH, OINPENEISIOMNX JKCILTYyaTAIIMOHHYIO HAJECKHOCTh U3ICIUN |
KOHCTPYKIIMM Ha UX OCHOBE.

3agauaMyl TUCIUILUINHBI SIBIISIOTCA:

— YCTAaHOBJICHHWE TNPUYMHHO-CIEIACTBEHHOM CBS3M MEXIYy XHMHUYECKUM
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU MaTEPHUAJIOB,;

— YCTaHOBJICHHE (PUUKO-XUMUYECKUX 3aKOHOMEPHOCTEH H3MEHEHHS
CTPOCHHUSI U CBOMCTB MaTepHaloOB MOJ JCHCTBHEM (PU3UUYECKUX, XUMUYECKUX,
OMOJIOTHYECKUX U IPYTHX (HaKTOPOB;

— ¢opMUpOBaHUE 3HAHUN O KOHKPETHBIX BHUJAX MaTEpPHUAJIOB, UX CBOMCTBaX
U 00NacTsX TMpPUMEHEHUS KaK KOMIIOHEHTOB 3JEKTPOIHEPTreTHUYECKOro U
3IIEKTPOTEXHUUECKOT0 000pyA0BaHUS;

— TMPUOOpETEeHHE CTyIEHTAMHU MPAKTUYECKNX HABBIKOB IO ONPEICICHUIO
XapaKTePUCTHUK CTPYKTYPHI U CBOMCTB MaTepPHAJIOB.

Kommnerennmu u vHAUKATOPBI, HOPMUPYEMBIE Y 00YUIaIONTUXCS:

Kox n HanMeHOBaHUE KOMIIETCHIIUT Kox n HanMeHOBaHWE WHAWKATOpa
OIIK-1 — CmocobeH pemaTh 3ana4d .
. P A OIIK-1.7 — OcymectBiser 000CHOBaHHBIH

npodeccuOHaTBHON JesITeTbHOCTH,|

BHIOOp MaTepHalioB, CPEACTB W METOJOB HX
OPUMEHSISI  METOABl  MOJEIHMPOBAHUS, .

WCCIICIOBAaHMS Ha OCHOBE aHaIMW3a YCIOBHUI
MaTeMaTHIECKOTO aHamm3a,

IKCILTyaTaIu, IKOJIOTUIECKUX u
€CTECTBCHHOHAYYHBIC

HKOHOMHYECKUX (HaKTOPOB
00IIIenH)KEHEPHBIC 3HAHUS

2. MecTo nucuuIuiuHbl B cTpykrype OII

[IpeamecTBytomue AUCIUILINHBL (MOaynu), npaktuku, HUP, np. dusuka,
XVMMUS, BBEJICHUE B WHKCHEPHYIO JEATEIbHOCTb, XHWMHUYECKOE CTPOECHHUE
MAaTEepPUaIOB U UX CBOMCTBA, METO/IbI UCCIIEIOBAHNS U UCTIBITAHUS MAaTEPUAIIOB
[Tocnenytromme npucuMiuiiHbl (Moayiu), npaktukud, HUP, np. TexHonoruu
KOHCTPYKIIMOHHBIX MAT€PUaIOB, TEXHOJIOTMHA HOJMMEPHBIX U KOMIO3UIIMOHHBIX
MarepuanoB, HoBble MaTepraibl U TEXHOJIOTUH

3. CTpyKTypa U coaepKaHue TUCHUIINHBI
3.1. CTpyKTypa QM CHUILIAHBI

Jl1s1 ouHo popMbl 00yUeHHUSI
Bun yuebHo# paboThl Bcero | Bcero | Cemectp
3E 4acoB 5

OBIIAA TPY JOEMKOCTD JUCLAIIJIMHBI 5 180 180




KOHTAKTHAS PABOTA* 2,35 85 85

AYJINTOPHAS PABOTA 1,88 68 68
Jlexiumn 0,5 18 18
[TpakTryeckue (CEMHUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOThI 0,88 32 32

CAMOCTOSATEJIBHAS PABOTA ObYHAIOUIEI'OCS 3,11 112 112

[TpopaboTka yuebHOrO MaTepuaa 76 76

KypcoBoii mpoekT - - -
KypcoBas padota - - -

[ToaroToBKa K MPOMEXYTOYHON aTTECTALUU 1 36 36

[TpomexyTOUHas aTTECTAIHS: 3

3.2. Conep:kanve AUCUMILUIMHBI, CTPYKTYPHPOBAaHHOE IO pasaejaaM H
BHJAaM 3aHSATHH

Paszpenst Pacnpenenenue @opmel 1 | HAEKCH THAMKATOPOB
JUCLIUILINHBI TPYAOEMKOCTH BHJI (hopMUpyEeMBIX
" 10 BUJ[aM y4eOHOM pabOThI | KOHTpOIIS KOMIIETEHITHH
S
=
o
5 .
= © - ©
“ = &| §| &
5 ©
2 S =) c§
Paznen 1 40 6 8 6 20 TK1 OIIK-1.7; OIIK-1.3,¥
Pasznen 2 50 6 12 6 26 TK2 OIIK-1.7; OIIK-1.3,¥V,H
Paznen 3. 54 6 12 6 30 TK3 OIIK-1.7; OIIK-1.3,¥Y,H
DK3aMeH 36 36 OM 1 OIIK-1.7; OTIK-1.3,¥,H
nUToro 180 18 32 18 112

3.3. Conep:xaHue QMCHUNINHBI

Paznen 1. PU3MKO-XMMUYECKHUE OCHOBBI CTPOEHHS MaTEpUAIOB M HX
CBOWCTBA.

Tema 1.1. OOBeKT U npeAMET MaTepUAIOBEACHHUSL, IPOOTIEMBI U NEPCIIEKTUBBI
pa3Butusa. OU3NKO-XMMUUECKHE OCHOBBI CTPOCHUS MaTEPUAJIOB.

Obmue TpeboBaHus, TNpeAbsBIseMble K MaTepuanam. Knaccudukanus
maTepuanoB. Kpucramimyeckoe CTpOEHHE METAIIOB (THUIBI KPUCTAIIIMYECKHX
pEIIeTOK, AaHU30TPOIHUs CBOMCTB KpUCTALIOB, mnonmuMmopdusM). CTpoeHue
peaNbHBIX KPUCTAWIOB (AEPEKTHl KPUCTALIMYECKUX pemeTok). OCHOBHBIC
IOJIO’KEHUS TPOIecca KPUCTAIM3allu METAJUIOB U CIUIABOB U €€ BIMSIHUE Ha MX
CBOMCTBA.

Tema 1.2. Ilnactuueckas pgedopMamusi W MEXaHHMYECKHE CBOWCTBA
MaTepHaoB.

Hedpopmanuss metauioB (Buabl Aedopmanyy, HECOBEPIIEHCTBA PEIIETKH U
IPOYHOCTh METAJJIOB, CBEPXIUIACTUYHOCTH, JAe()OpMAIMOHHOE YIPOYHEHHE U




pEKpUCTAIUIM3ALMS METAJIJIOB IIpU HarpeBe). MexaHnuecknue CBOMCTBA METAJIJIOB U
CIUIaBOB: MPOYHOCTb, YIPYIOCTb, TBEPAOCTb, BSI3KOCTb, IJIACTUYHOCTh WU Ap. U
METO/Ibl UX OIPEACIICHHUS.

Tema 1.3. Teopermyeckne OCHOBBI CIUIaBOB. JlMarpamMmma COCTOSIHHUS
KEJEe30YyIIIEPOAUCTBIX CILUIABOB.

Teopuss cnaBoB (OCHOBBI TEOPHHM, MEXaHUYECKHE CMECH, XUMHUYECKHE
COCUMHEHMs] M TBEpJble pacTBOphl). Jluarpammbl cocTosHUS (TpaBuiio a3,
IOPAaBWJIO OTPE3KOB WM pblyara, ooOmume 3aMe4aHus o0 HuX IOCTPOEHMH,
AKCIIEPUMEHTANIBHOE TocTpoenue, auarpammsl I, I u 111 pogos u ap., mpasuiio H.
C. Kypnaxkosa. XKene3oyriaepoaucTsie CiuiaBbl (KOMIOHEHTHI M (ha3bl B CILJIaBax
xKene3a C YIJIepOoJAOM: B UyryHaX M CTajsiX, JUarpaMMbl COCTOSIHMS CILIABOB
JKeJe30 — IIEMEHTHT U JKeJie30 — rpadur).

Tema 1.4. KoHCTpyKIIMOHHBIE MaTeprasbl HA OCHOBE JKEJIE30yTIIEPOIUCTBIX
CIUIaBOB.

[TpuHIMIBI KIacCU(PUKAUU U MapKUPOBKH cTajeil. KoHCcTpyKuHOHHBIE U
WHCTPYMEHTAJIbHBIE YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIM, KX COCTaB U CBOMCTBA.

Pa3nen 2. TexHomorun 06pabOTKH MaTepUAIIOB.

Tema 2.1. TeopeTnueckre OCHOBBI TEXHOJOTHUH TEPMHUYECKOH 0OpabOTKH
CTaJIH.

CyIHOCTb, BUJBI U LIETN TEPMUUECKON U XMMHKO-TEPMHUECKON 00paboTOK
cTayii. BnustHue TemmnepaTypbl Ha CTPYKTYPY M CBOMCTBA METAJUIOB, PEBPALEHUS
B CTajsiX MNpU HarpeBe (MEepIUTHbIE, MApPTEHCUTHBIC, AyCTEHUTHBIE W 1p).
Cohepoumzanusa u rpapuTH3anus LEMEHTHTa B cTaulax. JKaponpodHble U
YKaPOCTOMKHE CTAJIH.

Tema 2.2. Buasl Tepmuueckoil o0paboTku crtanu. Kopposus MeramioB u
METO/IbI 3aIIUThI OT KOPPO3HH.

Orxur, HOpMaln3anus, 3akajka U OTHyCcK. OCHOBBI TEOpPHUH KOPPO3HH,
BU/JIBI KOPPO3UH METANIOB, O0OpK0a U 3a1uTa 000pyA0BaHUS OT KOPPO3HH.

Tema 2.3. OCHOBHBIE TEXHOJIOTUH MOTYUYEHHUS 1 00pabOTKH MaTEpPHAJIOB.

Meramnyprus. JloMeHHOE TNPOU3BOACTBO. JIMTEMHOE MPOM3BOJICTBO.
OOpaboTka MeTa/uIoB JaBieHMEM U pe3aHueM. llopomkoBas Mertamtyprus
DnexTpoPu3NIECKHE U MIEKTPOXUMUIECKHIE METOAbI 00padoTku. CBapKa U maika.
MeTtozas! (hopMOBaHUS U3AENNUN U3 IIIACTUYHBIX Macc

Tewma 2.4. LIBeTHas MeTauIbl 1 KOMIO3ULIMOHHBIE MATEPUAJIBI.

Merammueckue Marepuansl. CTpykTypa, CBOWCTBA M NPUMEHEHHE
QIFOMUHUSA, MEU U JIp. [[BETHBIX METAJUIOB B SHEPIeTHKE, CIUIABbI HA UX OCHOBE.
HoBple Meraummueckue U HeMeTaulMdeckue Marepuansl. llommMepHsie,
KOMITO3UIIMOHHBIE MaTepHuaJIbl (KM). Knaccuduxkanus, KpUTEpUU
KoHCcTpyupoBanuss KM. JlucnepcHO-ynpO4YHEHHbIE W BOJOKHHCTBIE KM.
KoMno3utel Ha OCHOBE MeETA/UIOB M mnoiuMepoB. OOmacTM NPUMEHEHHUs
KOMITO3HUTOB.

Pa3zgea 3. DIIEeKTpPOTEXHUUECKHE MATEPUAIIBI.

Tema 3.1. [IpoBOIHUKY, TIOTYITPOBOAHUKH U TUDJIEKTPUKH.

Knaccudpukanus 3J€KTPOTEXHUYECKUX MAaTEpUaloOB IO  arperarHomy
COCTOSTHUIO, XUMHUYECKOMY COCTaBYy, (yHKIIMOHAJIbHOMY Ha3HAYEHUIO, UX POJb B
Pa3BUTHU 3IEKTPO3HEPreTHKU. OCHOBHBIE CBOWMCTBA, XapaKTEPUCTUKU U O0JacTH



INPUMCHCHHUA ITIPOBOAHHUKOBBIX, JHUIJICKTPUUCCKUX, IIOJIYIIPOBOAHHUKOBLIX H
MAardiuTHbIX MaTCpHUaJIOB. HpHpOI{HBIe, CUHTCTUYCCKUC W HCKYCCTBCHHBLIC
MaTCpHraJibl. IToBrIlIEHUE TCXHHUKO-O9KOHOMHNYCCKHUX MokazareJie
3JICKTpOO60py,I[OBaHI/IH npun IMIPHUMCHCHUU COBPCMCHHBIX JJICKTPOTCXHHUYCCKUX
MAaTCpUaJIOB 3a CUCT ITOBBIIICHUA KHI[, YBCIIMYCHUA G,ZIHHI/I‘IHOﬁ MOIIIHOCTH,
CHWI)KCHUS MaTCPUAIIOCMKOCTH, 3aMCHBI I[CCI)I/IL[I/ITHI)IX MaTCpUuaJIOB U IIP.

SIBneHue moNApU3aAlMKU IUAJIEKTPUKOB. OTHOCUTENbHAS AUDIEKTPUYECKAS
MIPOHUIIAEMOCTD BEIIECTBA. [Tonsipu30BaHHOCTH BEIIECTBA. Bexrop
anekTpuueckoro cMmemieHus. OCHOBHBbIE BHUBI TOJAPU3ALMHN  JUIIEKTPUKOB:
AIIEKTPOHHAs, UOHHAs, AUMOJIbHO-PEaKCAllMOHHAsA, CIIOHTAaHHAsl, MUTPAIIMOHHAs,
pE30HaHCHas, 3JIEKTPOHHO- M HWOHHO-pEJIaKCallMoHHas W Jip. TemmepaTypHbIii
ko3 puieHT JURJIEKTPUUECKON MIPOHUIIAEMOCTH. 3aBUCHUMOCTh
JTUAJIEKTPUUECKOW MPOHMUIIAEMOCTH JUISl Pa3NIMYHBIX BHUIOB TMOJSPHU3ALUUA  OT
TEMIIEpaTyphl, a TAKXKE OT YACTOTHI U HAMPSYKEHHOCTH 3JIEKTPUYECKOTO TMOJIS.

OcCHOBHOE  ypaBHEHHE  DJIEKTPONMPOBOJAHOCTU.  DJIEKTPOIPOBOIHOCTH
o0beMHasT M TMOBEPXHOCTHas. TOKM CMelleHus, a0CcopOIUMu U CKBO3HOU
npoBoguMOCTH. [lpupona 3IEKTPONPOBOJHOCTH Ta3000pa3HBIX, KHUIAKUX U
TBEPABIX  JMDJIEKTPUKOB.  YJEIbHOE  CONpOTUBIEHUE.  TemmeparypHbii
KO3 PUIIMEHT YyIEeTbHOTO COMPOTUBIEHHUSA. 3aBUCUMOCTH 3JIEKTPONPOBOAHOCTU
JTUAJIEKTPUKOB OT TEMIIEpATypbl, HANPSHKEHHOCTH W YacTOThI DJIEKTPUUYECKOTO
NOJISL U IPYTUX (PaKTOPOB.

[Ipupona HOUPIAEKTPUYECKUX TMOTEPh B TOCTOSHHOM M IEPEMEHHOM
ANEKTPUYECKUX MOJIIX. BekTopHas quarpamMma TOKOB B JUAJIEKTPUKE. Y IEIbHBIC
JTUAJIEKTPUUECKUE TOTEepU M KOA(POUIMEHT TUANEKTPUUECKUX TMOTeph. Busl
JUAJIEKTPUUECKUX MOTePb. 3aBUCUMOCTh TAaHTE€HCA YIJIa JUAJIEKTPUUECKUX MOTEPh
OT TeMIIepaTyphl, YaCTOThI U HAMIPSKEHHOCTH JIEKTPUUECKOTO TOJIS.

SBnenue mpobosi B ra3000pa3HbIX, JKUIKUX U TBEPIBIX TUAICKTPHUKAX.
[IpoOvBHOE  Hampshk€HWE W JJeKTpuueckas  NpoyHOCTh.  OCHOBHBIE
3aKOHOMEPHOCTH TPHU 3JIEKTPUUYECKOM, TEIJIOBOM M 3JIEKTPOXUMUYECKOM Mpodoe
TUANIEKTPUKOB. CTapeHue U CPOK CIY>KObI U30JISLINH.

Mexanuyeckue, (U3MKO-XUMHYECKHE, TEIJIOpaJUallMOHHBIE U Jp.
XapaKTEPUCTUKHU AUDIEKTPUUECKUX MATEPHAIIOB.

3.4. TemaTuyeckni MJIAH NPAKTHYECKUX 3aHATHI

1. OcHOBHbIE KOMIIOHEHThl =~ XUMHYECKOW CBSI3M, pa3MEpHbIE U
HPHEPreTUYECKUE XapPaKTEePUCTUKHU, MEXKMOJICKYJIpHas CBA3b, OIIEHKA CBOICTB
MOJIUMEPOB MO0 UX XUMUYECKOMY CTPOCHHIO M METOJIbI UX OIIEHKU

2. Tumbl KPUCTAIUTMYECKUX CTPYKTYP

3. Pacuer IUIOTHOCTH MOJIMKPUCTAITITUYECKUX MaTepuaioB
PEHTIeHOTPAPUIECKUM METOIOM

4. PacueT KOHCTPYKTUBHOM TPOYHOCTH

5. Bnusame mnmactudeckoil meopManuyd METaUIOB U CIIAaBOB Ha WX



CTPYKTYpPY U CBOMCTBA

6. lnarpaMMbl COCTOSIHUS CIIABOB

7. Knaccudukamust 1 MapKUpOBKa METAIIIMYECKUX MaTeprajoB
8. Koppo3us u meToip1 60pbObI ¢ HEl
9. IlonumepHble TUAIIEKTPUKU

3.5. TemaTu4yeckui NJI1aH JJadOPaTOPHBIX padoT
1. Kpucramnusanus METauioB U COJEH.

2. Metamnorpadudeckuii METO UCCIICIOBAHUS
3. UcnbiTaHue MaTepHaliOB HA PACTSHKEHHUE U CKATUE
4. HcnblTaHne MaTepuajoB Ha YIApPHYIO BS3KOCTb U  ONPEIECICHHUE
TBEPAOCTH CILIABOB
5. dunarpamma Fe-C u cTpyKTypa *ene30yriepoaucTbiX CIUIABOB.

6. OcCHOBHbIE BHUJABI TEPMUYECKOW OOpPabOTKU YTJIEPOAUCTHIX CTaJeH.
3aKajka u OTIYCK CTaIn

7. HW3mepeHue yaeIbHOTO

COIIPOTHUBIICHUA ITPOBOJHHUKOB.

N3yuyenue

TEMIIEPATYPHON 3aBUCHUMOCTH COIIPOTUBIICHUSI TPOBOJIHUKOB U PE3UCTOPOB

8.

N3yuenue
MOJYTIPOBOJHUKOB.

TEMIIEPATYPHOU
N3mepeHne OUANEKTPUYECKOM NPOHMIIAEMOCTH U yrja

TURJIEKTPUUECKUX MOTEPH TBEPIBIX TUITEKTPUKOB

3.6. Kypcosoii npoekr /kypcoBasi padora
JlaHnHblid BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM.
4. OueHuBaHue pPe3yJbTAaTOB 00yUeHUsI

3aBUCUMOCTH

COIIPOTUBJICHUA

OrneHrBaHue pe3yJbTaTOB OOYYEHUS IO JUCIUIIIMHE OCYIIECTBISIETCS B
paMKax TEKYIIEero KOHTPOJIS W MPOMEXKYTOUYHOW aTTECTallid, MPOBOJUMBIX IO
oamnpHO-periTunTroBOM cucteme (bPC).
[IIkaya o1eHKH Pe3ynbTaTOB O0YUEHHUS MO AUCIUILIMHE:

YpoBeHb chHhOPMHUPOBAHHOCTH

=
=1 VHJMKATOpa KOMIETEHIUH
5 N N Hwuxe N
~ = Bricokuit Cpenuuit Huzkuit
§ o 3armiagu- CpPEJIHETO
= OBaHHELIE
= 5| =8| P ot 85 no 100 ot 70 no 84 oT 55 1o 69 or 0 mo 54
Q g Q z pe3yJIbTaThl
E & 00y4eHus 110 [Ixana oreHuBaHusd
e g| OUCLUIUIMHE
S YJOBJIET- HEYJI0B-JIETBOPHU-
S OTJIINYHO Xopouro
= BOPUTCIIBHO TCIIBHO
T
= 3a4TCHO HEC 3a4TCHO
3HATH:
bu3mKo- Bnomaom | C HerpyObl-mu | He B momHOM He 3naer
XUMHUYECKHe | oObeMe 3HAeT | OmmMOKa-Mu U | 00beMe 3HaeT bmsuKo-
OCHOBBI (uzuKo- HEJI0-9eTaMu (uzuKo- XUMHAYECKUE
CTPOCHHS M | XUMHYECKHE | 3HACT QU3HKO- | XUMHYECKHUE OCHOBBI
CBOICTBa OCHOBBI XU-MUYECKHE |OCHOBBI CTPOEHHS]  CTPOEHUS U
o~ o~ o~
—_ — | MarepwasioB, | CTpPOCHUS U OCHOBBI Y CBOMCTBA CBOIiCTBa
1 1
bé bé 3aKOHOMEPHOC CBOIcTBa CTPOEHUS U MarepHuasos, Marepuasos,
o o TH UX MaTeprasoB, CBOMCTBA | 3aKOHOMEPHOCTH| 3aKOHOMEPHOCT




W3MEHEHHUS | 3aKOHOMEPHOCT| MaTepualioB, | WX U3MEHCHHUS | ¥ UX M3MCEHCHHS
MOJI AEHCTBUEM U X U3MEHEHHS]| 3aKOHOMEPHOCT| IO/ ACUCTBUEM | TIOJ] IEHCTBHEM
BHEITHUX | MOJ JCUCTBUEM | M UX H3MEHEHHUSI BHEIITHUX BHEIITHUX

(hakTOpOB, BHEIIHUX | 1OJ AeHCTBUEM | (DakTOpOB, THIIHI | (PAKTOPOB, THUIIHI
TUTIBI U MApKU|  (PaKTOpOB, BHEIITHUX U MapKu Y MapKu
KOHCTPYKIMOH| TUIIBI U MapKu |  (PaKTOpOB, |KOHCTPYKIHOHHB] KOHCTPYKIIMOHH

HBIX KOHCTPYKIIOHH| TUITHI M Map-KH | X MaTepualioB | bIX MaTepUaiOB
MaTepuasoB | bIX MAaTEpPUATIOB|  KOHCTPYK-
IIMOHHBIX
MarepuaIoB
YMETh:
CBo0OoHO u 0€e3 VYmeer ¢ VYmeer ¢ He ymeer
OMOOK yMeeT | HerpyObIMU HerpyObIMH OCYIIIECTBIISITh
OCYIIECTBIISATh | OCYIIECTB-ISITh| OIMMOKAMU U OImMOKaMH 1 | 0OOOCHOBaHHBIH
000CHOBaHHBIN| 000CHOBAH-HBIN| HEA04ETa-MU HEI04YETa-MU BBIOOD
BBIOOD BBIOOD OCYIIECTBIISITh | OCYIIECTBISATh | MaTepHalioB,
MaTepHajoB, | MaTepuayioB, | OOOCHOBAHHBINA| OOOCHOBAHHBIN CPEICTB U

CPE/ICTB U Cpe/CTB U BBIOOP BBIOOP METOJIOB UX

METOJIOB HX METOJIOB UX | MAaTepuasioB, MarepuajoB, | HWCCIIEIOBAHUS
UCCJIEJIOBAHMSI | HCCIIEIOBaHUS CpEICTB U CpEIICTB U Ha OCHOBE

Ha OCHOBE Ha OCHOBE METOJIOB UX METOJIOB UX aHaM3a

aHanM3a aHanm3a HCCIIEIOBAHMS | MCCIIEIOBAHMS Ha| yCIIOBHI
YCIOBUM YCIIOBHI Ha OCHOBE OCHOBE aHAJIN3a | JKCIUTyaTallu,
SKCIUTyaTaliy,| SKCIUTyaTalluH, aHanmM3a YCIIOBUI 9KOJIOTUUECKUX
IKOJIOTHUECKUX| IKOTOTHUECKUX yCIIOBHI AKCILTyaTallUH, u
U u AKCILTyaTallUH, | SKOJIOTUYECKHUX U| SKOHOMUYECKHX
YKOHOMUYECKH| FIKOHOMHYECKUX| IKOJIOTHIECKUX | IKOHOMUIESCKIX (akTopoB
X (hakTOpOB (bhaxTopoB " (baxTopoB
KOHOMHUYECKHX|
(haxTopoB
BJIQJICTh:
Nwmerot mecto Nwmeer He
[TponemoHcTpH N
OIIMOKY 1 MHUHUMAJIBHBIN | TIPOJIEMOHCTPUD
HABBIKAMU POBaHEI BCE
HEJI0YeThl B | HaOOp BIaJeHUs OBaHbI
BbIOOpa OCHOBHbIE
HaBBIKaX HaBBIKAMU OCHOBHEIC
MaTepUasoB U | HABBIKU BIOODPA
BbIOOpa BbIOOpa HaBBIKK BBIOOpA
HA3HAYEHUS MX| MaTepPUAIOB U
MaTepuaoB M | MaTepPUAIOBH | MAaTepuasioB U
00paboOTKN | Ha3HAYECHUS UX
Ha3HAUYEHMS UX | Ha3HAYCHUs UX | Ha3HAUYEHUS UX
00paboTKH
00paboTKH 00paboTKN 00paboTKH
OHCHO"IHI)IG mMarepualibl g HOPOBECACHHA  TCKYILICIO KOHTPOJIA U

MPOMEXKYTOUHOM aTTecTalluM MpuBeacHbl B [lpuinoxkeHuu k padodeit mporpamme
JTUCHUTIAHBI.

[ToHBIN KOMIUIEKT 3aJIaHUi ¥ MaTEPHAIOB, HEOOXOIUMBIX JIJIsi OICHUBAHUS
pe3yabTaTOB 00YUYeHHUs 110 AUCLUIUINHE, XPaHUTCS Ha Kadeape pa3padoTyuka.

5. YueOHO-MeTOAN4YEeCKOe U MHPOPMALIMOHHOE 00ecTieYeHue TUCINILTAHBI
5.1. YueOHO-MeTOAMYECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTepaTypa



1. MarepuanoBeeHne W TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTEpHAJIOB :
yuebnuk s By30B / C.H.Konecos, 1.C.Konecos. - 2-e u3n., nepepad. u gor. - M.
: Beicm. mik., 2008. - 535 c. : ui. - ISBN 978-5-06-005950-2.

2. MarepuanoBenenue. TexHOIOTHS KOHCTPYKITMOHHBIX MaTEPHAJIOB : y4eO.
nocob6wue s By30B / mox pea. B. C. Uepennuuenko. - 3-e u3s., crep. - M. : Omera
- JI, 2007. - 752 c. : wi. - (Breiciee Texaudeckoe obpazoBanue). - ISBN 978-5-
370-00221-2.

3. Canynos, C. B. Marepuanosenenue : yueoHoe nocooue / C. B. CamnyHoB.
— 2-e u3n., ucnp. u gom. — Caakr-IlerepOypr: Jlanb, 2022. — 208 c. — ISBN 978-5-
8114-1793-3. — Tekct: >nexTpoHHBIH // Jlaub : 3JIEKTPOHHO-OMOIMOTEUHAsS
cucteMa. — URL: https://e.lanbook.com/book/211805

4. 3emckos, [O. I1. Martepuanosenenue / 0. I1. 3emckoB. — 2-¢ u3a., cTep.
— Cankr-lletepOypr: Jlans, 2024. — 188 c. — ISBN 978-5-507-48829-2. — TekcT :
ANEeKTpPOHHBIN //  JlaHb:  snekTpoHHO-OMOMMOTewHass  cuctema. —  URL:
https://e.lanbook.com/book/364784.

5.1.2. JlonosHUTENbHAS TUTEpATYypa

1. KoHcTpyKklMOHHOE MaTepuajoBeleHUe :  y4eOHoe  mocoOue 1o
mucrutinHe "Marepuanosenenne” / A. E. Cyxapuaukos. - Kazans : KI'DY, 2018. -
199 c., 4090 K6. - URL: https://lib.kgeu.ru/irbis64r plus/index.html.

2. MatepuanoBenenue. TeXHOTOTUSI KOHCTPYKIITMOHHBIX MaTEPHUAJIOB :
npaktukyM / O. C. CupotkuH, A. E. byaTtun, P. O. Cuportkun. - Kazans: KI'DV,
2022.-130c.

3. DIeKTpOTeXHWYECKOe MaTepualioBeficHue: ydeObHoe mocobue / A. E.
CyxapuukoB. - Kazanwp: KIDVY, 2019. - 180 c., 2734 K6. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html.

4. UWccnemoBaHus CTPOEHHUS, CBOWCTB M TEXHOJOTUU METAJUTMYECKUX
MaTepuaioB:; nMpakTukyM / coctaButenb A. E. byntun. — Kazans: KI'DVY, 2023. —
67 c.

5. Paguenko, M. B. Dnextporexnuueckoe marepuanoBeienue / M. B.
Pamuenko. — 2-e usn., crep. — Cankt-IletepOypr: Jlans, 2023. — 116 ¢. — ISBN
978-5-507-46955-0. — TekcT : 31eKTpOHHBIHN // JIaHb : AIEKTPOHHO-OMOINOTEUHAS
cucteMa. — URL: https://e.lanbook.com/book/324974

5.2. UudopmanuonHoe odecnevyenmne

5.2.1. DAEKTpOHHBIE U UHTEPHET-PECYPCHI

MarepuanoBeeHHUE U
| |TeXHOIOrHs KOHCTPYKLMOHHBIX https://Ims.kgeu.ru/course/view.php?id=4836

MaTEpPUaJIOB

Brenenue B matepuanioBenenue |https://openedu.ru/course/misis/MATSC1/



https://lib.kgeu.ru/irbis64r_plus/index.html

5.2.2. Ilpodeccuonanpubie 6a3bl gaHHbIX / WMHMOpMalMOHHO-CIIpaBOYHBIE

CUCTEMBI

1 Nano

2 Tlnatdopma SpringerLink
3 SpringerMaterials

4 KubepJlennnka

5.2.3. JINUEeH3UOHHOE U

oOecrnieueHue JUCITHUTIIIMHBI

nano.nature.com
www.link.springer.com
www.materials.springer.com
B https://cyberleninka.ru/

CBOOOJHO  PAcIpOCTpaHsSEMOe MPOTPAMMHOE

PexBU3NTEHI
Ne | HammeHoBaHHE MpOrpaMMHOTO
Omnucaunue MOATBEPKIAFOIIUX
/11 oOecrieueHns
JIOKYMEHTOB
KoMmmnekc KoMITBIOTEPHBIX Kommnekc TpeHakepoB 1o
P PEHANEP 000 "Hudorex" Ne21/19
1 UMUTAIIMOHHBIX TPEHAXKEPOB TEeMe COMPOTUBIICHUS
" " Hewucki. npaso. beccpouno
ConpoTuBiIeHHE MAaTEPUATIOB MaTepuasoB
KoMmnekc KOMIIBIOTEPHBIX
P Kommeke TpenaxkepoB mo | OOO "Ungorex" Ne21/19
2 UMUTAIIMOHHBIX TPEHAXKEPOB
| | TeMe MarepuanoBeneHue |Hewucki. mpaBo. beccpouno
MarepuanoseneHnue
I1O nnst 3ddhexTuBHOTO
g N CBo0OoOgHAas JIUIIEH3UI
3 LMS Moodle OHJIAH-B3aUMOIEICTBUS

Hewucki. mpaBo. beccpouno

npenoaaBaTeyiad U CTYACHTA

6. MatepuajbHO-TEXHUYECKOE 0O0ecnevYeHne U CIUTITHHbI

HaumenoBaHue Buma

HanmenoBanne yaeOHOM

yaeOHO# paboTHI ayIUTOPHH, [TepedyeHsr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEeIUAIN3UPOBAaHHOM TEXHUYECKUX CPEACTB O0YUCHHS
naboparopuu
Jlexun YueOHas ayquTOpHs TSI Crienman3upoBaHHas yuaeOHas MeOeb,
NPOBEJICHUS 3aHATHI TEXHUYECKUE cpelICTBa OOyUYCHUS, CIyXKalle TS
JICKIIMOHHOTO THIa IIPEICTaBICHUS yueOHOI UHpOpPMALIUU

Oonpio  aymutopun  (MYJIbTUMEIUHHBIN
MPOEKTOP, KOMIbIOTEep (HOYTOYK), DJKpaH),
JEMOHCTpPAIIMOHHOE 00O0pyJOBaHUE, Y4EOHO-
HaTrJIsTHBIC TOCOOMS




JlaGopaTopHsble
paboThI

VYuebnas abopatopus
«MetauioBeaeHus», A-217

Crneunanu3nupoBaHHOE J1ab0paTopHOE
obopynosanue mo npodumo saboparopun: Jocka
ayIUTOpHAs; MYJIbTUMEIUMHBINA JKpaH;
MIPOEKTOD; MOHOOJIOK (15 IIT.);
OMHOKYJISIPHBI MMKPOCKOIT; MHUKPOCKpPUHED;
kamepa 1udpoBas K  OMHOKYISIPHOMY
MHUKPOCKOIY; Habop MeTamuiorpadguyeckux
0o0pa3lloB, KOMIUIEKT IUIAKaTOB: IIpaBHJIa
KOHLEHTpAaUd M OTPE3KOB, MHCIBITAHHUS Ha
yIapHbIM M3ru0, MCIBITAaHUS Ha paCTSKCHHE
(3 wrT.), IMarpamma ycCJIOBHBIX HaIpsDKEHUH,
u3Mepenue  TBeppocth  no  Poksemnty,
u3MepeHue TBEpaocTy no bpunemnto

VYuebnas abopatopus
«MarepuanoBenenus», A-210

Crieruau3upoBaHHOES nabopaTopHoOe
obopymoBanme 10 TpodwIO  JTAOOPATOPHHU:
JlaGopartopHsrii CTO, 3JIEKTpOHArpeBaTeh

CHOJI-1; neus nabopartopuas OKIIC; mpoekTop,
JKpaH; KOMIUIEKC «MOOHIBHBIA MEHEIKEPY;
MeTaorpa@uyecKuit MUKPOCKOIT MUM-7;
MHUKPOCKOIl OMHAaKyJISIpHBIA (5 MIT.); OTpe3HOH
CTaHOK; MHKPOCKOIT MeTamorpaduIecKuii;
UM () OBATBHO-TTOINPOBATBHBIN CTaHOK
IOBYXIUCKOBBIM € NPWKUMHBIMH  KOJBLIAMH;
KOMIUIEKTBl IS BBIMIOJHEHUS J1a0OpaTOpHBIX
pabotr (2 1mIT.); CTalMOHAPHBEIN TBEpAOMEp II0
PokBemty (2 mT.); KOMIUIEKT 00pa3roB (6 1mT.)




VYuebnas abopatopus
«DNEKTPOTEXHUYECKHUE
Marepuaisy, A-202

Jlocka  ayauTopHas;  9KpaH;  IPOEKTOD;
ABTOMATU3UPOBAHHBIA J1AOOPATOPHBIN CTEH]T
JUIE  WCCIICIOBAHHUSI  CBOMCTB ~ MarHUTHBIX
MaTepuasos; aBTOMATHU3UPOBAHHBII
na00OpaTOpHBI  CTEHA [UId  HCCIeOBaHUs
CBOMCTB TMOJYMPOBOAHUKOBBIX MaTEpUAJIOB;
aBTOMAaTH3MPOBAHHBIM J1a0OPaTOPHBIA CTEH[
JUI HCCJEeIOBAaHUSI CBOMCTB IMPOBOJHUKOBBIX
MaTepHasoB; ABTOMATHU3UPOBAHHBIH
mabopaTopHbI  CTEHJ [JJIs  HCCIEeI0BaHUs
CETHETO3JIEKTPUKOB; MOCT IIEPEMEHHOTO TOKa,
ocimuutorpad  Cl-1, renmepatop  I['3-18
("uccnenoBanue JUDJIEKTPUYECKON
MpoHUIIaeMOCTH"); OGapomeTp BAMM;
BUCKO3UMETp B3-4; TUNOBOM  KOMILJIEKT
y4eOHOTO o0opymoBaHuUs
"DNeKTPOTEXHUYECKHE maTepuans”
KOMIIBIOTEpHAst ~ BEpCHUsS;  KOMIIBIOTEPHI B
KOMIUIEKTE C MOHHMTOPOM Il THUIIOBOTO
KOMILIEKCa yueOHOTO 000pyI0BaHUs
"DyeKTpoTeXHuYecknue Mmarepuanbl”" (4 mrT.);
KOMIUIGKT IUIAKAaTOB: TBEPAbIC TUAIICKTPUKH,
MIPOBOJAHUKOBBIE MaTEpUalbl, MarHUTOMSATKHE
MaTepuaabl, MAarHUTOTBEPHABIE MaTepualbl,

KUJIKUE JMDJICKTPUKH, ra3oo0pa3HbIe
TUAJIEKTPUKH, KJ1acCUpUKALIUS
JTUDJICKTPUICCKIX MaTepHaJIOB,
MePHOINIECKast cHCcTEMA TOMOSIZICPHBIX
XAMHYECKUX CBsI3ei 9JIEMEHTOB

MHUKPOCTPYKTYPBI BELIECTBA

CamMocTosTenpHast
paborta

KomnrerotepHslii kiacc ¢
BBIX0/I0M B MHTepHET B-600a

Crnenuanu3upoBaHHas yueOHas mebens Ha 30
MOCaToYHbIX  MecT, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CPeCTBa 00ydeHus (MynbTUME-
TUWHBIA  TPOEKTOP, KOMIIbIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, IpOTpaMMHOE
o0ecnieueHue

YuTaasHBINA 3a11
OUOJIUOTEKU

CrienmanusupoBaHHas MeOeib, KOMIIbIOTEpHAs
TEXHHMKA C BO3MOXHOCTBIO BbIX0J1a B MIHTepHET
u obecnieuenuem gocrymna B QdMOC, skpan,
MYJIbTUMEAUNHBINA TPOEKTOP, TPOTPAMMHOE
o0ecrieyeHue

7. Oco0eHHOCTH OpraHu3auny 00pa3oBaTeJIbHOM AeATeJbHOCTH ISl JIMI €
OrPpAaHNYE€HHBIMHU BO3MOKHOCTSMU 3I0POBbSI U MHBAJIU/IOB

JIula ¢ OrpaHMYEHHBIMM BO3MOXXHOCTSIMU 3710poBbsi (OB3) u uvHBaIUIBI
UMEIOT BO3MOXKHOCTh OECHpEIMSITCTBEHHO IepeMeNIaTbcs U3 OJIHOTO  y4eOHO-
71a00PaTOPHOTO KOPITyca B IPYroM, MOTHATHCS HAa BCE ATAXKH y4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMUMAThCsl B YUCOHBIX M MHBIX MOMEIIECHUSX C YY€TOM OCOOCHHOCTEH
NICUXO(U3NIECKOTO PA3BUTHUS U COCTOSIHUS 3/I0POBBSI.

s oOydenus nui ¢ OB3 v MHBaIUI0B, UMEIOMIMX HAPYIIECHUS OMOPHO-




JIBUTATEJIBHOTO arirapara, 00ecredeHbl YCIOBHUs OeCpensTCTBEHHOIO JOCTyIa BO
Bce ydeOHble momemnieHus. MHpopManust 0 CrenuaabHbIX YCIOBHSIX, CO3JaHHBIX
st ooydarormuxess ¢ OB3 u wHBamMaoB, pa3MenieHa Ha CaiiTe YHHBEPCHTETA
www//kgeu.ru. Hmeercss BO3MOXKHOCTb  OKa3aHHUA TEXHHUUYECKOW  TIOMOIIH
ACCHUCTEHTOM, a TaK)Ke YCIYT CypAOINEPEBOTUUKOB U TH(IIOCYPIOTIEPEBOTIUKOB.

Jnst apgantarmuu K Bocmpusathro JunamMu ¢ OB3 w uHBaimmamu c
HapYIIEHHBIM CIIyXOM CIpPaBOYHOTO, Y4YEOHOro wmaTepuajiia MO0 JUCIUILUIMHE
00€ecreunBatOTCs CIEYIOUE YCIOBUSA:

- s Jydiled OpUEHTallMd B ayAUTOPUHU, TPUMEHSIIOTCS CHUTHAJIBI
OTOBEILIEHUS O Ha4aJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) MHUIIETCS Ha I0CKE);

- BHUMaHUE CIa0OCTBIIIAIEro 00YyYarolerocss MpUBJIEKAETCS MeJarorom
YKeCTOM (Ha TIJIeY0 KIIAJETCs pyKa, OCYIIECTBIISICTCS HEPE3KOE MOXJIONBIBAHNC);

- pasroBapuBas C OOyYaroOIIUMCS, TEIarornYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT $ICHO, KOPOTKUMH MPEHJIOKCHHUSIMHU, 00ecleunBas BO3MOXHOCTD
YTEHUS 110 TyOaMm.

Kommencanusi 3arpy/lHEHUN pPEYEBOTO W HWHTEIUICKTYaJbHOTO Pa3BHUTHS
c1aboCBIIIANIIX 00YJaOITUXCS TPOBOAUTCS MTyTEM:

- UCTIOJIL30BAHMS CXEM, IUarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIIHIHI
C TUMEPCChUIKAaMU, KOMMEHTUPYIOIINUMH OTJEIbHbIE KOMIIOHEHTHI N300payKeHUS;

- pEeryJsipHOTO TPUMEHEHUS YNPKHEHUNW Ha TpapUUYecKOe BbBIJICICHHUE
CYIIECTBEHHBIX NIPU3HAKOB MPEAMETORB U SIBICHUIA;

- o0ecriedeHNsT BO3MOXHOCTH JIJIT  OOYYaroImerocss TIMOJIYYUTh aIpecCHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOU MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jnsa amantaumm K Bochnpusthio Juuamu ¢ OB3 u uHBampamu ¢
HapYIICHUSIMHA 3PCHHUS CIPABOYHOTO, YI€OHOTO, MPOCBETUTEIBCKOTO MaTepHaa,
IPELYyCMOTPEHHOIO  00pa3oBaTeIbHOM  NPOrpaMMOd MO  BBIOpaHHOMY
HaIpaBJICHUIO MTOATOTOBKH, 00ECIIEUUBAIOTCS CIEIYIONIUE YCIOBUS:

- BeJleTcsl ajanTanusi ouIMalbHOTO caiiTa B ceTu WHTEepHET ¢ ydeTom
0COOBIX TMOTPEOHOCTEH WHBAIMIOB 10 3pPEHHUIO, O00OECIEUMBACTCS HAIUYUE
KpynHOIIPUGTOBOM CpaBOYHON MH(POPMALIUU O PACTIMCAHUM YUCOHBIX 3aHSATUM;

- IeIarOTUYeCKuii pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUM, TMPEACTABISAIOTCS OOy4YaloIIUMCS, TpPH 3TOM
KaXKJIbI pa3 Ha3bIBAETCS TOT, K KOMY MEJaroru4eckuii paboTHUK 00palaercs;

- IEWCTBHSI, JKECTHI, IEPEMEIICHUS TIEaroTMIeCKOro pabOTHIKA KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyatHas WHGOPMAIUSA TMPEAOCTABISIETCST KpynHbIM 1mipudToMm (ot 18
IIYHKTOB), TOTAJILHO 03BYyYHBACTCS;

- o0ecreunBaeTcsa HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIECHHUIT;

- MPEJIOCTABIISIETCS  BO3MOXHOCTh HCIOJIb30BaTh KOMITBIOTEPHI BO BpEMs
3aHSATHUH U MPABO 3aNMCH 00BICHEHUH Ha AUKTO(OH (I10 KeTaHUI0 00yJaroIIuXcs).

dopMa mnpoBeAEHUS TEKYyIeH U MPOMEKYTOYHOM aTTecTaluu s
oOyuaroruxcst ¢ OB3 1 MHBaIMAOB ONpeAessieTcs ne1arornyeckuM pabOTHUKOM B
COOTBETCTBUM C Yy4eOHbIM IaHoM. [Ipu HeoOxoaumocTu obyuaromemycs ¢ OB3,
UHBANIUMAY C YYETOM HX HHIUBUAYAJIbHBIX ICUXO(PU3MUECKUX OCOOCHHOCTEN
JAETCSl BOBMOKHOCTh TPOUTH MPOMEKYTOUHYIO aTTECTALINIO YCTHO, MUCbMEHHO Ha



http://www.kgeu.ru/

Oymare, MHUCbMEHHO Ha KoMIbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JHUOO
MPEAOCTAaBISAETCS TOMOTHUTEILHOE BpEMSI IJIs MOJITOTOBKU OTBETA.

8. Meroanyeckue  peKOMeHZAUMHM  UIg  [penojaBareied 1o
OPraHu3aluu BOCIIMTATEILHOM PA00THI C 00y4YalOUNIMMHUCH.

Metoauueckoe obecrneueHue mpolecca BOCHUTAHHUS — O0y4arouuxcs
BBICTYIIAET OJHUM U3 OMpPEEIONMX (PaKTOPOB BHICOKOTO KauyecTBa 00pa30BaHUs.
[IpenogaBaTens By3a, AEMOHCTPUPYSI BBICOKHI MpodeccHoHalu3M, 3pyaULUIO,
YETKYI0 TPAXKIAHCKYIO MO3UIHUI0, CaMOAMCIUIUIMHY, TBOPYECKHH MOIXOI B
pelieHnu TMpoQecCHOHANbHBIX 3aja4, B XOJ€ 00pa3oBaTeNbHOIO Mpoliecca
CrocoOCTBYyeT (POPMUPOBAHUIO TAPMOHUYHOMN JINYHOCTH.

[Ipn peanu3auyMu JIUCHUILIMHBI IPENOAABATENb MOXET HCIOJb30BaTh
CJIeIYIOLIME METO/Ibl BOCITUTATEIBHOM PaOOTHI:

- MeToAbl GOPMHUPOBAHUS CO3HAHUS JTUYHOCTHU (Oecena, TUCIyT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSCHEHUE, MPUMEP, CAMOKOHTpPOJb, PACCKAa3, COBET,
yOexaeHue u ap.);

- METO/Ibl OpraHu3aluu JEATEIbHOCTH U (POPMHUPOBAHHUS ONBITA MOBEICHUS
(3amanue, OOIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOOoBaHUE, IOPYYEHUE,
pUyYEHHUE, CO3JaHNE BOCIUTHIBAIOIINX CUTYAlMi, TPEHUHT, YIIPAKHEHHUE, U 1. );

- METOJIbl MOTHBAIIMH JCSATEILHOCTH U MOBEACHU (0100peHe, TOOLIPEHNE
COLIMAJIBHOM AaKTUBHOCTH, NOPHULIAHHE, CO3/JIaHHE CHUTYyallUid YycCIiexa, CO3JaHue
CUTYaLMH JIJI1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U . )

IIpn peanuzauuy JAMCUMIUIMHBI IPENOAABATENb JOJDKEH  YUYUTHIBATH
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIBHON JEATEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumaHue:

- popMHpOBaHUE y OOYYAIOIIMXCSI LEIOCTHOTO MHPOBO33PEHHUS, POCCHUICKON
UJICHTUYHOCTH, YBOKEHUS K CBOEH CEMbE, OOIIECTBY, FOCYAAPCTBY, IPUHSTHIM B CEMbE
U OOIIeCTBE JOyXOBHO-HPABCTBEHHBIM U  COLIMOKYJBTYPHBIM —LEHHOCTAM, K
HaIlMOHATBHOMY, KYJBTYPHOMY W HCTOPHMYECKOMY HACIEOUIO, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- popMupoBaHHEe Yy OOYYAIONMXCS AKTUBHOW TPaXKIAHCKON  ITO3WIINH,
OCHOBaHHOM Ha TPAJULIMOHHBIX KYJIbTYpPHBIX, TyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX
POCCUICKOro OOIIECTBA, JUIs MOBBILLEHUS] CIIOCOOHOCTH OTBETCTBEHHO PEAIN30BbIBAThH
CBOM KOHCTUTYLIMOHHBIE TIpaBa 1 00s13aHHOCTH;

-pa3BUTHE TMPABOBOM M  TOJUTHYECKOM KyJIbTypbl OOydarommxcs,
paciMpeHre KOHCTPYKTUBHOI'O Y4acTHsl B IPUHATHUU PELICHUM, 3aTparuBaroluX
UX IpaBa U MHTEPECHl, B TOM 4YHCIIE B PA3IMYHBIX (POpMaX CaMOOpraHU3ALMH,
caMOyIpaBJIEHUs], 00ILIECTBEHHO-3HAUUMOM 1€ TENBHOCTH;

- popMupoBaHHE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOIIMX  MPOTUBOCTOATH  JIKCTPEMHU3MY,  KceHodoOuw,
JUCKPUMUHALIMK 10 COLMAIBbHBIM, PEJIUTMO3HBIM, PACOBBIM, HAlMOHAIbHBIM
IpU3HaKaM, MEXITHUYECKONM U MEXKOH(PECCHOHAIHHOW HETEPHUMOCTH, APYTUM
HEraTUBHBIM COLIUAIILHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe ocnumanue:

- BOCIIMTAaHUE YYBCTBA JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIMBOCTH,



YBa)KEHHUS K POJUTENSIM, YUUTENSIM, JFOASM CTAPIIETO TOKOJICHUS;

- popMuUpOBaHME NPUHLMUIIOB KOJJIEKTUBU3MA M COJUJAPHOCTH, JyXa
MUJIOCEPIIUS M COCTpa/laHus, NMPUBBIUKH 3a00TUTHCA O JIIOJAX, HAXOMISIIUXCS B
TPYIHOU )KU3HEHHOU CUTYallUH;

- popMUpOBaHUE COJUJAPHOCTH U YYBCTBA COLIMAJIBLHOW OTBETCTBEHHOCTHU
IO OTHOIICHHIO K JIOASM C OTpPaHUYEHHBIMA BO3MOXKHOCTSIMH 3JI0pPOBbBS,
IPEOAOJCHHE TCUXOJOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJIIM C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH;

- OopMHpOBaHKUE SMOIMOHAIFHO HACHIIIEHHOTO W JAYXOBHO BO3BBIIICHHOTO
OTHOIIECHUS K MUPY, CTIOCOOHOCTH M YMEHUS MepeaBaTh APYTUM CBON 3CTETUIECKUN
OIIBIT.

Kynemypho-npoceemumenvcrkoe eocnumanue:

- popMUpPOBaHNE ICTETUIECKON KApTUHBI MUPA;

- popMUpOBaHUE YBAXKEHHSA K KYJIbTYpHBIM IIEHHOCTSIM POIHOTO Tropoja,
Kpasi, CTpaHbl;

- IOBBIIICHNE NTO3HABATENIbHON aKTUBHOCTH O0YYaOIIUXCSl.

Hayuno-obpazosamenvroe socnumanue:

- opMupoBaHUE y 00YUAIOIINUXCSI HAYYHOTO MUPOBO33PEHUS;

- popmMupoBaHUE YMEHUS NOIy4YaTh 3HAHUS;

- popMUpoOBaHUE HABBIKOB aHAJIM3a U CUHTE3a MH(GOpPMAIMU, B TOM YHCIIE B
npodeccuoHaNIbHON 00JacTH.



BHocuMble HI3MeHEHNsI M YTBEPKIACHUS HA HOBbII y4eOHbIN 1o
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OneHouHble  MaTepUalbl MO  AUCHUIUIMHE, IPEIHA3HAYEHHBl UL
OLICHUBAHUS PE3yNbTaTOB OOYyUYEHHUs HAa COOTBETCTBUE MHAMKATOPAM JOCTHKEHUS
KOMIIETEHLIUM.

OneHnBaHue pe3yibTaToB OOY4YEHHS IO AUCHUILIUHE OCYILECTBISETCS B
pamkax Tekymero koHTpoias (TK) m mpoMexyTouHO# arrectanuu, MpOBOIUMBIX
no OaymutbHO-peiiTuHTOBOM cucteme (bPC).

1.TexHosiornyeckasi kKapra
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Pa3nea 1. « ®usuko-xumuueckue | TK1 15
OCHOBBI CTPOEHHUSI MaTepuajoB U 15 | 0-15 30 15-30
HX CBOMCTBa»
Tect unu NMCbMEHHBIN OIPOC 15
3amuTa 1a6opaTopHOit pabOThI 15
Pa3nen 2. Texunonoruu | TK2 25-
25 |0-15 25-40
00paboTKN MaTepraioB 40
Tect unu NMCbMEHHBIN OIPOC 15
3amuTa 1abopaTopHoit paboThI 15
[IpakTuueckoe 3aganue 10
Paspen 3. Onexrtporexnuueckue | TK3 15-
P 15 |0-15 15-30
MaTepuabl. 30
Tect unu NMCbMEHHBIN OIPOC 10
3amuTa 1abopaTopHOit paboOThI 5 5
KonTponbnas pabota 10
I[Ipome:xxyTouHas aTTecTanus oM 0-45
(3x3amMeH)
B nucemennoii popme mo 0-45
ouneram

2. OueHOYHBIE MATEPHAJIBI TEKYLLIET0 KOHTPOJIS ¥ IPOMEKYTOYHOM ATTeCTALMH
[Ikana OLEeHKH Pe3yJIbTaTOB 00YUECHHs 110 AUCLHUILINHE:

YpoBeHb chopMUPOBAHHOCTH
3amianu- WHJIUKATOpa KOMIICTCHIIUU
o o Hmxe o
Koz Kon POBAHHbIC Beicokuit | Cpennuit Husknii
KOMIIe- | WHAMKATOpa pE3YIbTATHI CPEJIHETO
TEHIMH | KOMNETCHIUMA | OOY4EHMANO |0 85 116 100| ot 70 10 84 | 0T 55 710 69 | 0T 0 110 54
THACIUIUINHE
[Ikama oneHUBaHUA




HEY/I0B-

YAOBIIET-
OTJIMYHO X0pomIo JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TEHO HE 3a4TEHO
3HATh:
B nonnom | C HerpyOnI- | He B momaoM,  He 3Haer
o0beMe | mu ommOKa-| oOBeme bu3mKo-
3HaeT MH U HEJI0- 3HAeT | XMMHYECKHUE
(buzuKo- yeTaMu (buzuKo- OCHOBBI
XAUMHUYECKUE 3HaeT XUMHUYECKUE| CTPOCHHUS U
¢busuko- OCHOBBI | (PM3MKO-XH-| OCHOBBI CBOMCTBa
XUMHUYECKHE | CTPOCHHUS M | MHYECKHUE | CTPOCHHUS U | MaTePUAIIOB,
OCHOBBI CTPOCHUSI| CBOMCTBA OCHOBBI CBOWCTBAa | 3aKOHOMEPH
U CBOWMCTBAa | MaTepUalioB,| CTPOCHUS U | MATEPUAIIOB,| OCTH UX
MaTepuajoB, | 3aKOHOMEpH| CBOWCTBA | 3aKOHOMEpH| MU3MEHEHHMs
3aKOHOMEPHOCTH | OCTH MX | MaTepUAJIOB,|  OCTH HX oJT
UX U3MEHEHMsSI | M3MEHEHUs | 3aKOHOMEpH | M3MEHEHHS | JeHCTBUEM
MoJ1 ACHCTBHEM o OCTH UX o BHEIITHUX
BHEIITHUX JICWCTBHEM | W3MEHEHUs | JIeHCTBUEM | (haKTOpOB,
(haKkTOpOB, THIIBI M| BHEIITHUX o BHEIITHUX TUITBI U
MapKu daxTopoB, | aeiictBueM | (hakTopoB, MapKu
KOHCTPYKIIMOHHBI|  THIIBI U BHEIITHUX TUMBI M | KOHCTPYKIIN
X MaTepHualioB MapKu ¢akTopos, MapKu OHHBIX
KOHCTPYKITH | TUTIBI U Map-| KOHCTPYKIIM | MATEPUAIIOB
OHHBIX KU OHHBIX
MaTepuaoB| KOHCTPYK- | MaTepuasioB
IIMOHHBIX
MarepuasoB
OIK-1 | OIK-1.5 L
YMETbh:
CBobomHo | VYmeer ¢ Ymeer ¢ He ymeer
0e3 omMOOK | HETPYObIMU | HErPYOBIMH | OCYILIECTBIIS
yMeeT | OmmMOKaMH u| OITMOKaMU U Tb
OCYIIECTB- | HEMOUETa-MHY| HeTOUETa-MH| 000CHOBAaHH
TSITh OCYIIIECTBIIsI | OCYIIECTBIISI| BIif BBIOO
OCYIIECTBISTh Yy i p
.. | obocHOBaH- Th Th MaTepHaoB,
000CHOBaHHBIM .
BEIGO HBII BBIOOp | 000CHOBaHH | 0OOCHOBaHH| CPEICTB U
p MaTepUaJIOB,| BIH BHIOOpP | Bl BBIOOP | METOJOB MX
MaTepuasos,
CPONCTB H CPEICTB M | MAaTEPHUAJIOB,| MATEPUAJIOB,| MICCIIEIOBAH
P METOJIOB UX | CPEICTBH | CpPEACTB U us Ha
METOJIOB UX
WCCIICIOBaHN| METOJIOB MX | METOJIOB MIX | OCHOBE
WCCJICIOBAHUSI Ha
sl Ha OCHOBE | HCCJIE/IOBAaHH| HCCIICIOBAaHY]  aHAJIM3a
OCHOBE aHaJln3a o
. aHaTM3a | s HA OCHOBE| S HAa OCHOBE| YCIIOBHI
YCIIOBUI .
yCIIOBHI aHam3a aHanmM3a | KCILTyarail
JKCILTyaTaluu, . o
OKCIUTyaTally| YCIOBHIA YCIIOBHI Ui,
IKOJIOTHYECKUX H
u, SKCIUTyaTally| SKCILTyaTaly| SKOJIOTHYec
SKOHOMMYECKUX
HKOJIOTHYECK u, u, KUX U
¢bakTopoB
uX 1 9KOJIOTMYECK| SKOTIOTMUECK| SKOHOMHYEC
HKOHOMHYEC UX U uX U KUX
KHX SKOHOMHYEC| SKOHOMHYEC| (aKTOPOB
¢akTopoB KHX KHX
(daxTopoB | (hakTOopoB

BJIaACTh.




IIponemonct| Mmeror Nwmeer He
PUpPOBaHbBI MECTO MHHHUMAITBH | IPOJIEMOHCT
BCE OIIMOKK M | BIi HAOOp | PUPOBAHBI
HaBBIKAMH OCHOBHBIC | HEJIOYETHI B| BIIAJICHUS | OCHOBHBIC
BBIOOpA HaBBIKH HABBIKAX | HABBIKAMHU | HaBBIKU
MaTepHaioB U BbIOOpa BbIOOpa BbIOOpa BbIOOpA
Ha3HAYEHUS UX | MaTepUaJiOB| MaTepUalioB| MaTepUaliOB | MaTepUaOB
00paboTKu " " " u
Ha3HAYeHMs | HAa3HAYCHHS | HAa3HAUCHHS | HA3HAYCHHS
uX uX uX UX
00paboTku | 00paboTKu | 00paboTKH | 0OpPabOTKH

OlieHKa «OTJHMYHO» BBLICTABIISIETCS 34 BBIMIOJHEHHWE TECTOBBIX 3aJaHMHIA;
MPaKTUYCCKUX 3aJaHUH; KOHTPOJIBHOW padOThI; 3aIUTy JTa0OPATOPHBIX B YCTHO-
MMCBMEHHOW (OpME M OTBETBHI Ha BOIPOCH AK3aMeHAIMOHHOro Owmiera. [lpwm
OTBETE Ha BOMPOC OWJIeTa JIOJDKHO OBITH MPOJAEMOHCTPUPOBAHO MPOYHOE 3HAHUS
OCHOBHBIX IIPOIIECCOB M3ydyaeMOW MPEeAMETHOW 00JacTH, TyOWHAa W TOJHOTA
PACKpBITHS TEMBI (BOTIPOCa), BIaJCHHE TEPMUHOJIOTUYECKUM arnapaToM, yMEHUE
OOBSCHITh CYIIHOCTh, SIBIICHHWM, IIPOIIECCOB, COOBITHH, JeJaTh BBIBOJBI H
00001IeH S,

AaBaTb AapryMCHTHUPOBAHHBIC OTBCTBI, IIPHUBOAWUTL IIPHUMCPELI;

cBoOOIHOE BJIaJICHUE MOHOJIOTUYECKOI peublo, JIOTUYHOCTD 5

MTOCJICAOBATSILHOCTE OTBETA;

OlieHKa «XOPOI0» BBICTABJSAECTCS 3a BBHITIOJHEHUE TECTOBBIX 3aJIaHMI;
MPAKTUYECKUX 3aJaHUHN; KOHTPOJIBHOW pabOThI; 3aUTY JTa0OPATOPHBIX B YCTHO-
IMHCHbMEHHONH (OopMe M OTBETHI Ha BOMPOCH AK3aMCHAIIMOHHOTO OmIeTa.
OueHuBaeTcsi OTBET, OOHAPYKUBAIOIINUNA MPOYHBIC 3HAHUS OCHOBHBIX MPOIIECCOB
U3y4aeMoil npeIMEeTHOM 00J1acTH, OTJIIMYAETCS TTyOMHON U MOJTHOTON PacKpBITHS
TEMbl; BJAJEHUE TEPMUHOJIOTUUECKUM ammnapaToM; YMEHHE OOBSICHSTh
CYIIHOCTh, SIBJICHUW, MPOIECCOB, COOBITUH, JenaTh BBIBOALI W 000OIIEHUS,
JaBaTh aprYMEHTUPOBAHHBIE OTBETHI, MPUBOUTH MTPUMEPHI; CBOOOTHOE BIIAICHHE
MOHOJIOTHYECKON  peublo, JIOTUYHOCTb M  IOCJIEI0BATEIbHOCTh  OTBETA.
Jonyckaercst oJiHa — ]B€ HETOYHOCTHU B OTBETE.

OleHKa «yJAOBJETBOPUTEJIBLHO» BBICTABIACTCS 3a BBHINOJHEHUE 3a
BBITIOJTHEHHE TECTOBBIX 3aJlaHUM; MPAKTUUECKUX 3aJaHU; KOHTPOJILHON pabOoTHI;
3alIUTy Ja0OpaTOPHBIX B YCTHO-MMCBMEHHOW (opMe U OTBETHI Ha BOIMPOCHI
OrnennBaeTcs OTBET,

3K3aMCHAIITMOHHOT'O ownera. CBI/II[CTCJILCTBYIOIHI/If/'I, B

OCHOBHOM, 0 3HaHHUH mpouecccoB 06HaCTI/I,

OTIUYAIOIIUNACA HEJIOCTATOYHOM TIyOMHOM U TOJHOTOM PACKPBITHS TEMBI,

U3y4aeMOW  IPEAMETHOM

3HaHWEM OCHOBHBIX BOMPOCOB TEOPHH; CIa00 CPOPMHUPOBAHHBIMH HABBIKAMH

aHaJIm3a ﬂBHeHI/Iﬁ, IpoucccCoBs, HEOO0CTAaTOYHBIM JaBaTb

APrYMCHTHUPOBAHHLIC OTBCTLI U IIPUBOAUTL IPUMEPLI; HEJOCTATOYHO CBO6OI[HBIM

YMEHHEM



BJIaJCHUEM MOHOJIOTHYECKOM PC€UbI0, JIOTUYHOCTBIO M ITOCICAOBATCIIBHOCTBIO

OTBECTA. I[OHYCKaeTCﬂ HECKOJILKO OIIIMOOK B COACPIKaHNH OTBCTA.
OHCHKa «HECYAOBJCTBOPUTC/IBbHO» BBICTABJISICTCA 3a ci1aboe M HEIMOJIHOE

BBITMIOJIHEHHE TECTOBBIX 3a/IaHUM; MPAKTUUECKUX 3aJaHUIl; KOHTPOJIBbHON padOoThI;

3aIUTy J1a00paTOPHBIX B YCTHO-NMCBMEHHOW (OpMe M OTBETHl Ha BOIMPOCHI

OK3aMCHAITMOHHOI'O ousera.

3. IlepeyeHb OLEHOYHBIX CPEICTB

KpaTKaH XapaKTCpUCTUKa OHOCHOYHBIX CPCACTB,

UCIIOJIb3YEMBIX TPH

TEKYIlIEeM KOHTPOJIE YCIIEBAEMOCTH U MIPOMEXKYTOUHOM aTTecTalluu 00y4aroerocs
110 IUCLUHUIIMHE:

Haumenosanue
Onucanue O1EHOYHOTO
OLICHOYHOT'O KpaTkas xapakTepucTuka OIEHOYHOTO CPE/ICTBA cpecTBa
CpeAcCTBa P
Cpenctso MIPOBEPKHU MEHHU MIPUMEHSTH KomrmiekT
KonTponbnas pei DOBEP y P N
abora (KuP) MOJlyYeHHBIC ~ 3HAHUS  JUISI  PEIICHUS  3a/1ad | KOHTPOJBHBIX 3aJaHHA
P OTpeIeNIEHHOr0 THIIA IO TeME WK pa3aeny 110 BapuaHTaM
. [Iepeuens 3ananuii u
Beimonnenne nabopartopHoii  paboThl, 00paboTKa P g
Otuer no . . BOIPOCOB /ISl 3aIIUTHI
. pe3yIbTaTOB WCIBITAaHUM, U3MEPEHH, SKCIIEPUMEHTA. .
nabopaTopHOI nabopaTopHOil paboThI,
Odopmienue oTYerTa, 3alMTa  pe3yabTaToB .
pabore (OJIP) . nepeveHb TpeOOBaHUN K
1ab0opaTopHOt pabOTHI 11O OTYETY
OTYETY
CpeAcTBO OLEHKH yYMEHHUS MPUMEHSTH MOJTYYCHHbIE
TEOPETUYECKHE 3HAHUS B MPAKTUYECKOW CHUTYaIIHH.
[TpakTuueckoe KomrmuiekT 3agau u

3amanue (113)

3ajaHue HaIpaBJICHO HA OLICHWBAHWE KOMIIETCHIIUH
10 AUCHUIIIINHCE, COI[ep)KI/IT I-IGTI(yIO I/IHCprKI_II/IIO 10
BBITIOJTHEHHIO WJIM aJITOPUTM JICHUCTBHI

3aJaHui

Cucrema CTaHIapTU3UPOBAHHBIX 3aJIaHUM,
KommiekT TecToBbIx
Tecr (Tecr) MI03BOJIAIOIIAs aBTOMAaTU3UPOBATH IpoLenypy S
W3MEPEHHS YPOBHS 3HAHUH M YMEHHUI 00yJaromerocs A
4. IlepeyeHb KOHTPOJBHBIX 3aJaHMH WJIH WHbIe MaTEpPHAJIbI,

He00XoquMble /ISl OlleHKH 3HAHWI, YMEHUIl U HABBIKOB, XapaKTePU3YIOIIHX
ITanbl ((OPMUPOBAHNS KOMIETEHI[HI B MPoIlecce OCBOEHUSI TN CUHIINHbI
Ilpumep 3a0anuii:

s rekymero kourpoJs TK1:

[Tposepsiemass kommerennus: OIIK-1.7 — OcymectBasier 000CHOBaHHBII
BbIOOp MaTepuasoB, CPEACTB U METOJIOB MX HCCIEIOBaHHS Ha OCHOBE aHalM3a
YCIIOBUH 3KCIUTyaTalluU, YIKOJIOTUYECKUX U IKOHOMUYECKUX (PaKTOPOB

Otuer no JsadoparopHoii padore (OJIP)




KonTpoJsbHbIe BOPOCHI K J1adopaTopHoii padore Ne 1
«Kpucrajanamzauus MeTaI0B U cOJieiD)

1. Tlepeunciure ¥  ONMIIMTE  CYIIECTBEHHbIE  XapaKTEPUCTHUKU
KPUCTAJIMYECKON CTPYKTYPBL.

2. DHepreTuyeckrde YCIOBHMS IMpoliecca Kpuctamauzauud. Ilouemy
MpEBPAILECHUS TPOUCXOAAT IIPU CTPOTO OMPEIETCHHBIX TEMIIepaTypax?

3. KakvMy BHEUIHUMHU YCJIOBHUSIMU ONPEIENSIETCS arperarHoe COCTOSHUE
BelecTna?

4. TloueMy He coBHaJalOT TeopeThyeckas M (hakTHUecKash TeMIlepaTyphbl
KpUCTAJUTA3alUN?

5. Kak Bnuser cTeneHb NEPEOXJAXKIACHUS HaA IMPOLECC KPUCTAIUIU3ALUU
MeTaia?

6. UTo Takoe Makpo- 1 MUKpoaHan3?

7. Kakue nedextsl 00HApYKUBAIOTCS MTPU MAaKPOAHAIM3E M MUKPOAHAIH3E?

8. Kak ycTpoeH onTHYeCKU MUKPOCKOIT?

9. Kak BBISBIISETCS MUKPOCTPYKTYpa METALIIOB?

10. Kak moaroraBiuBaeTcsi MUKPOILTU( TSI HCCIISIOBAHUS?

KonTposabHbIe BONPOCHI K J1a00opaTopHOii padoTe Ne 2
«MeTtauiorpaguyeckuii MeTOX HCCIACTOBAHUN
1. Uto Takoe Makpo- 1 MUKpOaHan3?
2. Kakue gedekTbl CTPOECHHMS MaTEpPHAIOB  ONPENENSIOTCS  MpH
MaKpoaHalIn3€e U MUKpoaHaiu3e?
3. Kak ycTpoeH ONnTH4eCKUi MUKPOCKOT?
4. Kak BBISBIISIETCA MUKPOCTPYKTYpa METAILIIOB?
5. Kak noaroraBnuBaeTcsi MUKpOUUTA( JJ1s1 MCCleI0BaHUA?
6. Ilo xakum TpymnmaMm TPOU3BOAUTCA  KIacCU(UKAIUS  KEIe30-
YTJIEPOAUCTHIX CIIABOB?
7. Kakue CTpyKTypHbBIE€ COCTABIISIONINE XapaKTePU3YyIOT CTAIU U YYyTYHBI?
8. Kak nmpoTpaBiauBaeTcsi NEPIUTHOE 3€PHO?
9. Kak npotpaBinuBaeTcs peppuTHOE 36pHO?
10. Kak moacuutath coaep:kaHue yriiepoaa B JO3BTEKTOUIHOU cTanu?

st Tekymero kourpoJs TK2:

[TpoBepsiemass kommnetreHuus: OIIK-1.7 — OcymectBiser 000CHOBaHHBIN
BBIOOp MaTepuasoB, CPEJICTB U METOJOB MX HMCCIIEIOBAHUS HAa OCHOBE aHaIu3a
YCJIOBUM SKCIUTyaTalluH, SKOJIOTMYECKUX U SKOHOMUYECKUX (aKTOPOB

KonTpoJsbHbIe BOPochl K JadopaTopHoii padote Ne 3 « McnibITaHue
MAaTepHuAaJIOB HA PACTSZKEHHE U CXKATHE»
l.Yto Ha3pIBaeTCs MpENeioM TEKy4eCTH U MPelesioM IPOYHOCTU
Marepuasna’?
2. Kakue MexaHWYecKHEe CBOWCTBa MaTepuajga MOXKHO OIpPEAEIUTh MO
JarpaMMe pacTsKeHUs ?
3. Ha xako#i ucnsITaTeIbHON MaIMHE BRITIOIHSAETCS paboTa?



4. Kako#t mpuMeHsieTcs: oopaszer?

5. Kak npoBoauTcs HyseBas JIMHUSL M OCH KOOpDAMHAT Ha JUarpamme
pacTsKeHus ?

6. Kak omnpenensitoT mpeaen TeKy4dyecTH, €ClU Ha JuarpamMme pacTsHKeHUs
MMEETCS y4acTOK, NapaJUIeIbHbIA OCU yIJIMHEHUS ]

7.1lo kakoll BEIMYMHE OTHOCUTEIBHOTO OCTATOYHOTO  YyIJIMHEHUS
ONPEACIISIIOT YCIOBHBIN Mpeiesl TeKy4eCTH?

8. Kak ompenenstor yCHOBHBIM mpefen TEKy4decTH [0 Juarpamme
pacTsiKeHus?

9. Ha kakyro miomanas cedeHus o0pas3na Hy»KHO JETUTh MaKCHUMAaJIbHYIO
Harpy3Ky, KOTOpPYIO BbLAEpKajd oOpasel] 10 pas3pylIeHHs, MPU OIpeAesIeHUN
npejesia IpoYHOCTH?

10. [Ins kakoro y4acTtka AuarpaMMbl pacTsyKeHHsI ClpaBeliiuB 3aKkoH ['yka?

11. Kak u3MeHSIOTCA CBOMCTBA Marepuana, €CIM OH MOJABeprajics
MpEABAPUTENLHON BBITSXKKE 32 MPEiesl TEKYyueCTh?

12. Kakve MexXxaHMYECKHE XapaKTEPUCTUKU MOXKHO OMNPEACNIUTh MpHU
WCIBITAHUH TUIACTUYHBIX MAaTEpUAJIOB HA CIKATHUE?

13. Kakue MexaHMUYECKHE XapaKTEPUCTUKU MOXKHO OMNPEACNIUTh MpU
WCIBITAHUH XPYIKUX MAaTEpUAIIOB HA CoKATHE?

14 Jlna xakux MaTepuaioB HCIBITAaHHE Ha C)KaThe HMeeT OOJbIIoe
MpaKTUYECKOE 3HaueHue?

KonTpoJsbHbIe BONPOChI K JadopaTopHoii padote Ne 4 « McnibITaHue
MATEPHAJIOB HA YIAPHYI0 BA3KOCTH H OIpe/iesieHre TBEPIAOCTH CILIABOB)»

1. Yto Takoe pabota yaapa?

2. Yto Takoe yaapHas BA3KOCTb?

3. Uem BbI3BaHAa HEOOXOJUMOCThH TMPOBEICHUS HUCHBITAHUN HA yIapHBINA
u3ruo?

4. Ponp Hazpe3a B oOpaslax MPU HCIBITAHUSX MaTepUATIOB Ha yAapHBIN
u3ruo.

5. Kakue Buabl Haape30B B oOpasuax npeaycmarpusaet ['OCT?

6.

7. B kakux cimyyasx HE yKas3blBalOTCSd LU(pPHI B 00O3HAUECHUU yIApHON
BSI3KOCTH?

8. YCTpOoHCTBO M MPUHIIMI JIEUCTBHSI MasiTHUKOBOI'O KOIIPa.

9. l[lopsiAoK MpoBeeHUS UCTIBITAHUSI MATEPUAJIOB HA YIAPHYIO BA3KOCTb.

10. Yto moHMMaroT noj TBEPJAOCThIO MaTepuasna’?

11. Ha3BaTh JOCTOMHCTBA UCIIBITAHUI HA TBEPJIOCTb.

12. Ha3BaTh OCHOBHBIE CIIOCOOBI OIPEIeNICHUs TBEPJOCTH MATEPUAJIOB.

13.YT0 Takoe MHAEHTOPbI, U3 KAKUX MAaTEPUATIOB OHU BBITOJIHSIOTCS?

14. Kakoii meron omnpeaeneHus TBEPAOCTH CJEAYET MCIOJIb30BaTh A
JaTyHU U OpOH3

15. Kakoii meron omnpeaeneHus TBEPAOCTH CIEAYET MCIOJIb30BaTh A
3aKaJieHHOM ctaym mapku X135,



IIpumepsl npakTuyeckux 3axanui 1 TK2:

1. Teopernueckass Temmeparypa miaBieHuss cBuHina 327 °C. K nauany
KpUCTAJLTM3AIUHU KUAKUNA MeTamt nepeoxianunu 10 200 °C. Yemy paBHa CTENEHb

NePEOXITaKICHUS
2. Temneparypa kpuctaumzanuu meau 1090 °C. OguH CIMTOK Meau
3atBepAeBan ¢ nepeoxnaxiaenneM 100°C, npyroii - 500°C. 3apucosan,

00pa30BaBIIYIOCS CTPYKTYPY CIUTKA U OOBSICHUTH PE3yJbTarT.

3. Heobxomumo 3amMepuTh TBEpPAOCTh y 00pa3lioB U3  MSTKOTO
AIIOMUHUEBOIO CIUIaBa M TBEPJON 3akaneHHOM cranu. Kakue meTtonbl 3amepa
TBEPJOCTH JIOJKHBI ObITh PEKOMEHI0BAHBI JJIS 3TOTO U oYeMy?

4. Jlns BHOBb CO3JAaHHOTO METAJUIMYECKOrO CIJIaBa HEOOXOIUMO
ONPENEINTh XapaKTEPUCTUKKW TMPOYHOCTH U IUIacTUYHOCTH. Kakoil wmeTton
UCIbITaHUM Bl pekoMeH1yeTe U Kak MPOBOJUTCS ONPEAEICHUE ITUX CBOUCTB?

5.UTo nmpoucxoauT B CTpyKType ctaym ¢ 3,6 % C npu oxnaxiaeHUH B €ro
untepBaiie Temnepatyp mexay uHussmu ECF u PSK nuarpammbr?

6. Kakue (a3el 1 CTpyKTypHBIE COCTABIISIFOIINE MOKHO TIOJIYYHUTh B CIUIABE €
0.01 % npu ero oxnaxaeHuu ot 1550 °C no komHaTHOU TemnepaTypbl? Kakue
¢ha3oBbIe IPEBPAICHUS IPX ATOM MPOXOAT B CIUIaBE?

7. Onpenenuth coctaB 3BTekTouaa B cmase ¢ 0,7 % C, ecnu crutaB Obut
nepeoxnaxaeH no 700°C.

8. Vkaxurte cTpykTypy crainu 45, xoTopas oOpa3zyeTcsi mpu Harpese 0
temneparypsl 700°C, 750°C, 850°C, 950°C, 1000°C, ecnu ctayib NpH BHIMIABKE
JOTIOJTHUTENBHO OblIa pacKUclieHa alloMUHUEeM B KoOBW? M3menurtcs nu
CTPYKTypa CTajld IpH MOJOOHOM HarpeBe, €CiM CTalb PACKUCIUTH TOJbKO FeSi
nnu FeMn?

9. Hetanm u3 ctanu Y8 MOJABEPINIMCh, HArpeBy Ha Temmepatypy 780 °C,
MOCJIE Yero OJHAa MapTus JIeTalled OXJaXJallach C MEYbl0 (OYEHb MEIJIEHHO), a
npyrasi mapTusi Obuila TepeHeceHa B meub ¢ temmeparypoir  S00°C um
BbIZIepKMBasiach B Helt 2 vaca. Kakast ctpykrypa Oyzaer y neraneit 1 u Il mapruii
nocyie 00pabOTKu M OYAYT JIM OTIANIATHCS UX CBOWCTBA?

10. B cramax mocme HarpeBa Ha Temmeparypy 770°C oOpa3oBaauch
CTPYKTyphI: a-MapTeHcuT + ¢eppur; 6 - MapTeHCUT + LEMEHTUT + AOCT.
OnpenenuTs OPUEHTUPOBOYHO COJEpKAHUE Yriepoja B CTalsX C pa3HOH
CTPYKTYPOH.

11. O6pa3upl cranmu Y8 Obud Harpetrsl Ha Temmepatypy 770°C u mocie
BBIZICPKKH OXJIQXJAIMCh B Pa3HbIX Cpelax - Ha BO3JyXe, B Mmacie, B BOJE,
pactBope NaCl B Boge. [locie oxnaxaeHuss oOpa3lbl UMEIU Pa3HylO0 TBEPIIOCTb.
OOBbsICHUTE NPUYUHY 3TOTO SIBJICHHUS.

12. B yem paznuune B (pa30BOM COCTaBe W CTPOCHHUH MPOIYKTOB OTIYCKa
npu 650°C U OpOOYyKTOB M3OMETPUUECKOTO MPEBpAIICHUS MNEPEOXIIAXKIECHHOIO
ayCTEHMTA IIPU TOM K€ TeMIIepaType B CTau ¢ cojiepkanueM yriaepoaa 0,4 %?

13. Muorue 3y0OuaThle KoJieca ABHTaTelIeld JOJDKHBI 00JIaJaTh BBICOKUMU
XapaKTEPUCTUKAMU TPOYHOCTH M BSI3KOCTU. B ciydae M3roToBieHUs 3yOdYaThIX
KOJIeC MyTeM Hape3a U3 MpyTKa yAapHas BS3KOCTb B MOMEPEUYHOM HaIpPaBIICHHH,



T.€. B HallpaBJieHUU nU3ruda 3yda, OyaeT oTHocuTenbHO HU3KOM. [TogoOpaTe Mapku
CTaJM JJIsS U3TOTOBJICHUS 3yOUaThix Kosiec nuameTpoMm 50 MM u BBICOTOHN 40 MM,
o0ecreunBaroIIeil MOydeHHE MOCe TEPMUIECKON 00paboTKH mpeesa TeKydecTu
He Hmxke 500 Mlla, tBepnoctu He Hmwke HB 250-260 u ymapHOM BSI3KOCTH HE
mmwke 0,4 MJx/M2. Vkasarh XMMHUYECKHMH COCTAaB CTallk, PEKUM TEPMHUUYECKOM
00pabOTKN M MUKPOCTPYKTYPY CTaJIM B TOTOBOM H3ICIUU.

14. Ilex n3rotoBisieT 3y0uarbie Koneca nuamerpoM 50 MM U3 IEMEHTYyeMOM
cranu. [logoOparh Mapku crajmu: a) Ui 3yO04aThiX KoJiec, padoTalolux B
YCJIOBHUSX OOBIYHOTO M3HOCA M yjaapa; 0) /sl 3y0daThiX KoJjiec, paboTarouux mpu
MOBBIIICHHBIX YJIETbHBIX JABJICHUSX. YKa3aTb XMMHYECKUN COCTaB BBIOpAHHBIX
MapoK CTajid, PEKOMEHJOBaTh PEXUM TEPMUUYECKOH 0O0pabOTKH, OOBSCHUTH
Ha3HAUYCHUE KAKJOW omepainuu TepMooOpabOoTKH U €€ BIMSHHE Ha CTPYKTYpYy U
cBoicTBa cTayid. CONOCTaBUTh MEXaHUYECKHE CBOMCTBA CTAJIM BHIOPAHHBIX MAPOK
B TOTOBOM WU3JIEJIMM W TPUBECTH MEXAaHUYECKHE CBOWMCTBA, KOTOPHIE MOXKHO
NOAYYUTh  MPU  HUBTOTOBJICHWHM  TOAOOHBIX  3yO4aTrhlX  KoJieC W3
MOAU(PUITTPOBAHHOTO YyTYHA, XOPOIIIO padOTAIOIIETO Ha H3HOC.

Jas Tekymero koutpoJas TK3:

IIposepsiemass kommerenus: OIIK-1.7 — OcymectBiasieT 000CHOBaHHBIN
BBHIOOp MaTepuasnoB, CPEJICTB U METOJOB MX HCCIEIOBAHUS HA OCHOBE aHaIM3a
YCJIOBUH AKCIUTyaTalMK, YKOJOTHYECKUX U SKOHOMUYECKUX (DAKTOPOB

KoHTpoJibHBIE BONIPOCHI K J1a0opaTopHOil padoTe NeS «/Iluarpamma Fe-
C u cTpyKTYpa Ke1e30yriepoaucCThIX CIIABOB»

1. KakoBO Ha3Hau€HHE NHarpaMMbl COCTOSIHHS CIUIaBa KEJIE30-yIiIepon?

2. HazoBute ¢ha3pl criaBa Kene3o-yriepoj, AailiTe HX OmpeleieHUuEe U
YKQ)XKUTE CBOMCTBA.

3. Kakue kpucrauimueckue pemeTkn UMEIT (eppuT, ayCTeHUT, Tpadut u
HEMEHTHUT?

4. HazoBute xapakTepHble TOUKH JUArpaMMbl Kejie30-yriaepona. UTo oHu
MOKa3bIBAIOT?

5. HazoBute xapakTepHbIEC JIMHUHA AUArpaMMbl Keae30-yriaepod. Uto oHu
MOKa3bIBAIOT?

6. B yeM paznuuue SBTEKTHUYECKOTO M ABTEKTOMIHOIO IPEBpPALICHUN B
YKEJIE30-yTIIEPOAUCTHIX CILIaBax?

KoHTpoJsibHbIE BONPOCHI K J1a00paTopHOii padoTe Ne6 «OCHOBHBIE
BH/IbI TEPMHUUYECKOI 00pa0OTKH YIJIEPOAUCTBIX CTaJIel. 3aKajKa U OTIYCK
CTAJIN

1. Kak u3MEHSIOTCS CTPYKTypa M CBOWCTBA CTald MPU OXJAXKIACHUU
ayCTEHUTA C Pa3JIMYHON CKOPOCTHIO?

2. YTto Takoe KpUTHUECKAsE CKOPOCTh 3aKAJIKU CTaIu?

3. Jlaiite onpenencHrue coporuTa, TPOOCTUTA U MAPTCHCHTA 3aKaJIKH.

4. UYro Takoe CTENeHb TETPArOHAJbHOM KPHUCTAJUIMUYECKON pEIIeTKU
MapTeHCUTa?



5. Uem omimmuarotcs mporecchl AuddysnonHoro u 06e3auby3noHHOTO
MpEeBpaIlEHU ayCTeHUTa?

6. HasoBute mnpeaBapuTelbHBIE W OKOHYATEIBHBIC BHUIBI TEPMHUYECKOM
00pabOTKH CTaH.

7. Kakue 3Tanbl BKIIFOYAET OTXKUT CTAn?

8. B dem 3axmrouaercst auddy3noHHb oTkur cranu? HasHauenwe 3Tou
oneparuu?

9. UeMm oTiIM4AIOTCS TTOJIHBIA U HEMOJIHBINA OTKUT CTaln?

10. B kakoil cpene MpPOU3BOJAT OXJKICHUE JAETad C TEMIIepaTyphbl
HarpeBa B MPOIEcce HOpMATTU3AIH?

11. HazoBuTe 11€7Th M1 OCHOBHBIE ATAIbl 3aKAJIKU CTaJH.

12. OOocHyiiTe BbIOOp ONTUMAJIBHBIX TEMIIEpaTyp 3aKaJlKU J0- H
3a3BTEKTOMAHBIX CTAJICH.

13. HazoBuTe 11€/1b ¥ CTAAMU OTITyCKA.

14. Kak U3MEHSIOTCS CTPYKTypa, U MEXaHMYECKHE CBOMCTBA 3aKaJlEHHOW
CTaJIM B 3aBUCHMOCTH OT TEMIIEPATYPHI OTIyCKa?

KonTpouabHbie BONpockl K 1abopaTopHoii padore Ne7 «A3mepenne
Y1eJLHOT0 CONPOTUBJICHNUS] NPOBOAHNKOB. 3yueHue TeMnepaTypHO
3aBHCHMOCTH CONPOTHUBJIEHUS MIPOBOJHUKOB U PE3MCTOPOB»

1.Onumure MeXaHn3M MPOBOAUMOCTH 3JEKTPUUECKOTO TOKA B METAJIAX.

2.Kak BIMAIOT TEOMETPUYECKHE pa3Mepbl MPOBOJAHMKA Ha  €ro
COIPOTHUBJICHUE?

3. IlpuBenute 3akoH OMa i y4acTKa 3JIEKTPUUYECKON LIETIH.

4. HazoBuTE METOABI U3MEPEHHUSI CONIPOTUBIICHUS TPOBOJTHUKA.

5.Kakoii Meron W3MEpeHHs CONpPOTUBICHHS, W3 PAaCCMOTPEHHBIX B
TEOPETUUECKON YaCTH, SIBISIETCSI 00JIe€ TOUHBIMU?

6. IlpuBegute dopmyny omnpeneneHus yIAEIBHOTO CONMPOTHUBIICHUS
OJIHOPOJHOTO MTPOBOAHUKA.

7. VYkaxwuTe THUN 3aJa4yd MaTeMaTh4yeckod (u3uku, pemaeMoil B
nabopatopHoi pabdore.

8. [IpuBeauTe onpeieieHne CKaIsPHOTO JIEKTPUUECKOTO MOTEHIIHAIA.

9. Ilepeunciute rpaHUYHbBIE YCIOBUS, TPUMEHSIEMbIE TIPU PEIICHUU 33]1a4d
MaTeMaTU4YeCKOn (QU3UKHU.

10. Kakue mnapameTpsl MaTepHaloB 3aJalOTCA IPU PEIICHUU 3a1a4d
ANEKTPUYECKOTO MOJISI MOCTOSHHBIX TOKOB?

11. [IpuBeanTe KapTUHY ANEKTPUUECKOTO TOJISI IPOBOJIHUKA C TOKOM.

12.B yem npuHUMIIHAIIBHOE OTJAMYUE TPOBOJIHUKA OT AUAJIEKTPUKA?

13.ITpuBeaute onpeneneune TKC. EnuHunipl ero usmMepeHus.

14 Marepuanbl, c¢ kakuM TKC wucnons3yrTcs Uil M3TOTOBJIEHUS
pe3UuCTOpOB?

15.Yem oTiMyaroTCA MOJOKUTENbHBIN 1 oTpuiatesbibid TKC.

16. IlpuBenute Qopmyiry ompeaesneHus TemmeparypHoro KodddwuimeHTa
COIIPOTHUBJICHUS.

17. IIpuBeaute norpemHocts MyiaptuMerpa tTina MASTECH MY 64 npu



U3MEPEHUH TEMIIePaTYyPHhI.
18. Otnuyarorcs mu TKC yucteix aromapubix MetaimioB oT TKC metamios
¢ mpuMmecsimu?

KontposabHble Bompochbl K JadoparopHoii padore Ne§ «U3yueHue
TeMIlepaTypHoOii 3aBHCHUMOCTH CONPOTHUBJICHUSA MOJIyIIPOBOHUKOB.
N3mepenune IM3IJIEKTPUYECKOH NMPOHUIAEMOCTH M YIJIa IMIJIEKTPHUYECKHX
MOTePb TBEPIABIX TUIIEKTPHKOB)

1.B yeM nmpuHOHUNHANBHOE OTINYUE MTOITYIIPOBOJHUKA OT MPOBOJHUKA?

1. IlpuBenuTe onpeneneHne TEPMOPE3IUCTOPA.

2. Kakue Marepualibl UCIIOIb3YIOTCS ISl U3TOTOBJIEHUS TEPMOPE3UCTOPOB?

3. IlpuBeauTe KayeCTBEHHBIM XapakTep 3aBUCUMOCTEW CONPOTHUBIICHUS OT
TEMIIEPATYPbI TEPMOPE3UCTOPOB C OTPULIATENIBHBIM U MOJ0KUTENBHBIM TKC.

5. llpuBenute Ghopmymy A OMPESICHHS TEMIIEPATypHOTO KO3 dHUIleHTa
CONIPOTHUBJICHUS.

6. IIpuBeauTe onpeielieHUE U YIHEPTETUUECKUE JUarpaMMBbl p-I1 epexoa.

7.1lpuBeauTe onpeneeHue NoJIIpU3aluu TUAIEKTPUKA.

8. HazoBUTE OCHOBHBIE MEXAHU3MBbI MOJISPU3ALUU JUIIECKTPUKA.

9. IlpuBenute ompeAeseHUE OTHOCUTEIBHOW AUAIEKTPUUYECKOW MPOHUIIAEMOCTU
MaTepurana.

10. ®usznyeckas npupoa JUIIEKTPUUECKUX OTEPh MAaTEPUATIOB.

I11. K 4yemy MOryT NOpUBECTH BBICOKHME IUAJIEKTPUUECKUE IIOTEPU B

KOHJICHCATOpax M U30JSLUOHHBIX MaTepuanax?

12. IIpuBeauTe onpenesieHue CKAIIPHOTO AJIEKTPUUECKOTO MOTEHIINAIIA.

13. Ilepeuncnure rpaHUYHBIE YCIOBUSI, IPUMEHSAEMbIE [IPU PELIEHUU 3a/1a4
MaTeMaTU4YeCKOn (QU3UKHU.

14. Kakue mnapameTpsl MaTepHaloB 3aJal0TCs MpPU PEIICHUU 3aJayud
ANEKTPOCTATUYECKOTO MOJISI?

15. IlpuBenutre KapTHHY  AJIEKTPOCTATUYECKOTO  MOJsA  IJIOCKOTO
KOHJIEHCATOpaA.

IIpumeps! TECTOBBIX 3aJaHUIL:

TecToBbIe 3aganuda 1iasa TK1
3amanue 1

I[J'IH KPpUCTAININYCCKOTI'O COCTOAHMNA BCIICCTBA XaPAKTCPHO...

* HaJT4He JAJIBHETO ITOpsAAKa B PACIIOJIOXKCHNHN YaCTHUIL
HaJIMYUE TOJIBKO OJIFIKHETO InopsaKa B pacCIioJIOKCHUN 4aCTHUIL
KOBKOCTb

BBICOKAsA 3JICKTPOIIPOBOAHOCTD

3amanue 2

AMop@dHBIE BelIecTna. . .



* UMEIOT TOJIBKO OJIMKHUMN OPSAIOK B PACIIOJIOKEHUH YaCTHUIL
AHU30TPOITHBI

HMMEIOT JAJbHUN NOPSIAOK B PACIIONOKEHNUN YACTHULL

HMMEIOT ONPEACIEHHYIO TEMIIEPATYPY ILIABICHUS

3amanue 3

JI714 BEIIECTB ¢ METAIUIMYECKON KPUCTAIUIMYECKON PEIIETKON XapaKTEPHBI:
* KOBKOCTb, IJTACTUYHOCTD

XPYIKOCTh, HU3Kasl TEIIONPOBOJHOCTh

HU3KHE 3JIEKTPO- U TEIJIONPOBOIHOCTD

CKJIOHHOCTb K BO3TOHKE, XOPOILIUE TUAJIEKTPUIECKUE CBOMCTBA

3ananue 4

CBOMCTBO, 3aKJTI0YAIOIIEECs] B CHOCOOHOCTH BEIIECTBA CYLIECTBOBATH B
Pa3TUYHBIX KPUCTAIUTHIECKUX MOIU(PUKAIINIX, HA3bIBACTCA. . .

* monmmophu3MoM

AHU30TPONHUEH

N30MEPUEN

n3oMoppuzMom

3amanue 5

CBOHCTBO, 3aKJTFOYAIOIIEECS] B 3aBUCHMOCTH CBOMCTB OT HaIpaBIICHUS B
KpHUCTAJIJIe, HA3bIBAETCH. ..

* aHH30TPOITHEH

MOJIMMOP(HU3MOM

M30MEepHUe

aJIOTPOITUEN

3amanue 6

XapakTepucTUKa PEIeTKH, ONPEAEIISIONas YuCI0 aTOMOB, HAXOISIIUXCSI
Ha HAMMEHBIIIEM PaBHOM PACCTOSIHUM OT JJAHHOTO aToMa, Ha3bIBAETCH. ..

* KOOpAMHAIIMOHHBIM YHCIIOM

6azucom

KO2(PPUIIMEHTOM KOMITAKTHOCTH

napaMeTpoOM PEIIeTKU

3ananue 7

ToueunsiMu neexTaMu KPUCTATUTMUECKONU PEIIETKH SBIISFOTCS. . .

* BakaHCUU

JTUCIIOKAITU!

TPaHMUIIBI 3ePEH

TTOPBI



3ananue 8

JluneitapiMu nepexTaMu KpUCTAUTMUECKOU PEIICTKH SBIISFOTCS. . .
* MUACIIOKAINU

BAKAHCUH

TPaHULIbI 3€PEH

TPEUIUHBI

3ananue 9
Kpucrannuueckas pemnieTka, npeicTaBlIeHHAs Ha pUCYHKE, HA3bIBACTCH. ..

* rpaHeeHTPUPOBAHHON KyOUUeCKOMN
00bEMHO-IICHTPUPOBAHHOW KyOMYECKOM
reKCaroHaJIbHOH TIOTHOYITAKOBAaHHON
MIPUMUTHUBHON KyOMYECKOM

3amanue 10
Kpucranmmdaeckas pemieTka, mpeIcTaBlIeHHAs Ha PUCYHKE, HA3bIBACTCH. ..

* 00BEMHO-IICHTPUPOBAHHON KyOHUYECKOM
IpaHEeIEHTPUPOBAHHON KyOUUeCKOM
TETPArOHAIbLHOU

reKCaroHaJbHOW MIIOTHOYIIAKOBAHHOU

3amanue 11

[ToBepxHOCTHBIMU Jie(heKTaMU KPUCTAITMUECKON PELIETKH SIBISIOTCS. . .
* TpaHUIIbI 3epeH

pPaKOBUHBI

KpaeBble JUCIIOKALlUU

BUHTOBBIE IUCIIOKAIIU

3ananue 12

Ha pucynke noka3ana cxema U3MepeHus TBEPAOCTHU 10 METOLY ...



* bpunenns
Poksemia
Bukkepca
[lopa

3amanue 13
CnocoOHOCTh MaTepHalia CONMMPOTUBIIATHCS ACHCTBHIO BHEIITHUX CHII, HE

pa3pyIiasch, Ha3pIBaeTCA. . .

* IPOYHOCTHIO
MJIACTUIHOCTHIO
TBEPJOCTHIO
BSI3KOCTBIO

3ananue 14
Ha pucynke nokazana cxeMa u3MepeHus TBEPAOCTH 1O METOY ...

=]
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* Bukkepca
Poxgemnna
bpunenns
[Ilopa

3ananue 15

NunentopoM mipu usmMepeHuu TeEpaoctu o meroay Poksenna (mkana C)
CITYXWUT. ..

* aJIMa3HBIN KOHYC

anMaszHas nupaMmua

CTAJIbHOU 111ap

CTAIBHOU KOHYC

CnocoOHOCTh MaTepHuaa COMPOTUBIIATHCS BHEAPEHUIO IPYroro oJsiee
TBEPJIOTO TeJla HAa3bIBAETCH. ..



TecToBbIe 3aganuda K TK2

1. TlepechlilieHHBII TBEPBINA PACTBOP Yriaepoaa B oi-XKEJIe3€ Ha3bIBAETCH. ..

+ MapTEHCUTOM
beppurom
ayCTEHUTOM
LIEMEHTUTOM

2. [lepnut, COPOUT U TPOOCTUT OTIIMUYAIOTCS APYT OT JAPYyTaA...

+ CTENeHbI0 AUCTIEPCHOCTU (HEePPUTO-LIEMEHTUTHON CTPYKTYPHI
(ha30BBIM COCTAaBOM
HE OTIIMYAIOTCA HUYEM
(hopMOii IEMEHTUTHBIX BKIIFOUCHHA

3.Ha nuarpamme Fe-Fes;C kputnueckas Touka A3 COOTBETCTBYET JIMHUM. ..

+GS
PSK
SE
ECF

4. Ilpu M30TEpPMHUECKOM paclaje ayCTEHUTa CTPYKTYphbl MEPIUTHOIO TUIA B YIJIEPOAMCTHIX
CTaJsIX 00pa3yloTCs B UHTEpBaje TEMIIEparTyp. ..

+(727-500) °C
(500-350) °C
(200-100) °C
(911-727)°C

5. Kpucrannuueckas pemerka MapTeHCHUTA. . .

+ TeTparoHagbHas
reKcaroHabHast
rpaHeleHTPUPOBAHHAS KyOHdecKas
00BEMHO-TIEHTPUPOBAHHAS KyOnuecKas

6.Kputnueckas CKOpOCTh OXJIAXKICHUS MPH 3aKaJIKe — 3TO. ..

+ MUHUMalbHas CKOPOCTh OXJIaXJEHUs, HeoOxonumas Il TMOJY4YEeHHUS MapTEHCUTHOM
CTPYKTYpBbI

MakKCHUMaJlbHasi CKOpPOCTb OXJIAXJCHMs, NHPH KOTOPOM AayCTEHHT e€Ile pacnajgaeTcss Ha
CTPYKTYpPBbI IEPIIUTHOTO TUIIA

MUHUMAaNbHAsE CKOPOCTh OXJIAXKJEHHUS, HeoOXoauMmasi sl TMOJY4EeHHUS TPOOCTUTHOM

CTPYKTYpPbI
MUHHUMAJIbHAas CKOPOCTh OXJIQXACHHS, HeoOXxomumas sl (QUKcalMu ayCTCHUTHOU

CTPYKTYpPBI

7. Ilpu MEIJIEHHOM OXJIAKICHUU IBTEKTOMIHOM CTaIu ayCTEHUT MPEBPAILAETCS B. ..
+ IDEPIUT
TPOOCTHUT



OeliHUT
MapTEHCHUT

8. Ilpu oxnax1eHUH 3BTEKTOUJHON CTAJIM CO CKOPOCTHIO BBIIIE KPUTHUECKON ayCTEHUT
IIpeBpalaeTcs B. ..

+ MapTEHCUT
copour
OeHUT
MePIIUT

9.TBepAOCTh NPOAYKTOB paclaja ayCTEHUTA TOHMKAETCS B PALY. ..

+ MapTEeHCUT, TPOOCTUT, COPOUT, TIEPIUT
MepJIUT, COPOUT, TPOOCTUT, MAPTEHCUT
TPOOCTHUT, COPOUT, IEPIUT, MAPTECHCUT
MapTEHCUT, MEePIUT, COPOUT, TPOOCTUT

10. 3akaanBaeMOCTb CTAJIM 3aBUCHUT OT. ..

+ coleprkaHus yriepoga
JIETUPYIOLIUX 3JIEMEHTOB
COZIepKaHUs IPUMECE
CTEIICHU PACKHUCIICHUS

TecToBble 3aganud Kk TK3

1. SHCKTPOTCXHI/I‘{CCKI/IC MaTrepuajbl pasgciilOT Ha  IIPOBOJHHKH,
MMOJYIIPOBOAHUKH U JUDJICKTPHUKH B 3aBUCUMOCTH OT:

*MIUPUHBI 3aMPEIIEHHON YHEPreTUYECKOM 30HbI ™
*yIeNbHOTO ANEKTPUUYECKOTO COMPOTUBICHUS
TEPMOCTOUKOCTH

rpejiesia MpOYHOCTH

2. ConpoTHBICHHUE JUAICKTPHUKA YUCIECHHO PAaBHOE COMPOTUBIICHHUIO KyOa C
pebpom 1M, ecnu HampsHKEHUE MPUIIOKEHO K JBYM MPOTHUBOIIOJIOKHBIM TPaHSIM
KyOa Ha3bIBaeTCA. ..

*ynenbHbIM 00bEMHBIM*
yJIeIIbHBIM TTOBEPXHOCTHBIM
TIOJIHBIM YJIeJIbHBIM
PEaKTHBHBIM

3.K IMOJIYIIPOBOAHHUKOBBIM OTHOCATCA BCC MaTCpHUaAJIbI psAaa. ..

*SiC, Ge, Se, moauaneTHiIcH



P, Si, Na, monustuiaeH
B, Si, Al, moIMBUHMIXJIOPH]T
Si, Ge, Se, OIMCTHPOII

4. Kakoil maTepuai Ha3bIBalOT TBEPIOM MeIbIO?

*Meb, YIPOUHEHHYIO XOJIOAHON TIacTUYeCKor aedopmMariueit

ANEKTPOIUTUIECKYIO MEb

MEIHBIA CIUIaB, COJEPXKAIUMKA JIETUPYIOLIUE DJIEMEHThI, IOBBIIIAOIINE
TBEPAOCTb

OTOXOKCHHYIO MEJlb

5. 3aBUCUMOCTh MarHMTHOM HHAYKOWUW MMPEABAPUTCIbHO HAMArHU4YCHHOI'O
(I)epI)OMaFHI/ITHOFO Marcpuaia oT HAIIPAKCHHOCTH MargmMTHOI'O I10JI
Ha3bIBACTCA. ..

*MeTIIel rucTepesunca

MarHuTHOW aHU30TPONHUEH

MAarHUTOCTPUKIMEN

3akoHOM [lamena

6. KenezoHukeneBble MArHUTOMSITKUE CIJIaBbI HA3BIBAIOT. . .
* mepMaIosiMu

anbchepamu

OpoH3amMu

MarHUTOIUAJIEKTPUKAMU

7. 1715t I3roTOBICHUS MAarHUTOIIPOBOIOB TPAaHC(HOPMATOPOB MPUMEHSIIOT. . .
+ KPEMHUCTYIO JIEKTPOTEXHUYECKYIO CTAIIb

JINTHIE BBICOKOKOAPIUTUBHBIE CILIABBI

JIETUPOBAHHBIE CTAJIN, 3aKAJICHHbIE HA MAPTEHCUT

MarHuTOTBEPIbIE (EePPUTHI

8. HambOomee BbicOKyrO Temmneparypy Kiopu umeer...
* koOanbT

KEIE30

HUKEIIb

raJoJIMHUMN

9. MarHuTHbIE CEPACYHUKHN U3 DIEKTPOTEXHUYECKON CTaJy U3rOTaBIMBAIOT
Y3 TOHKHUX JINCTOB C MPOCIOMKAMH U30JIALUN JJIA. . .

* yMEHBIIICHUS IOTEPh HA BUXPEBBIC TOKH

YBEIIMYEHUSI KOSPLUUTUBHOW CUJIBI

YIIPOLIECHUS TEXHOJIOTUU

IU11 YMEHBILICHUSI KOPPO3UHU



10. Temmeparypa, mpu KOTOpOW (eppOMarHUTHBIE MaTepHUabl TEPSIOT
MarHUTHBIC CBOMCTBA, Ha3bIBACTCS TOYKOM. ..

* Kropu

['u606ca

TUTaBJICHUS

UYepHosa

TunoBbie BapUaHTBI KOHTPOJIbHOM padoTsl piasa TK3:

Bapuanr 1

1. Kakue Tunbl KpUCTaUIMYECKUX PEUIETOK BbI 3HaeTE?

2. Kak BIUSIOT YCIOBUS KPUCTAUIM3AMU HA CTPOEHHUE CIUTKA?

3. Uto Takoe KpUTUUYECKUI 3apOIbII, OT YETO 3aBUCUT €ro pazmep?

4. TTo kakuM rpynmnam npousBoautcs knaccudukamnms Fe—C cruraBos?

5. Kak mpoucxoauT yCTallOCTHOE pa3pylieHue?

6. Uro Takoe [uMarpaMMa COCTOSIHUS JKEJIe30-yrjaepoJ MW TIe OHa
HCTIOJIb3YEeTCs?

7. Kakue CTpyKTypHBIEC COCTaBIIIONTHE 00pa3yIOTCS B CTAIAX?

8. UeM 4yryH OTJIMYaeTCs OT CTajei 1Mo CTPYKType?

9. Kakoit npuHumn nocrpoenus nuarpammel Fe-C?

10. Kakue ¢azoBbie mpeBpalieHusi IPOUCXOAST B CIIaBaX MPHU OXJIAXKIACHUU
1 Harpese?

Bapuanr 2

1. 11t uero HeoOXoauMa ArarpaMmMa COCTOSIHMSI CIJIaBOB?

2. UT0 Takoe KpUTUYECKHUE TOUKHU MPEBPAILECHUS B CIJIaBax?

3. Iloctpoiite kpuByro oxyaxaeHuss manga craau ¢ 3 %C u oObsicHUTE
IPOIIeCChl 00pa30BaHUsI CTPYKTYPHI B 3TOU CTaJIH.

4. Onpenenuth cocTaB ciiaBa ¢ 1 % C, ecnu ciuiaB ObLT IEPEOXIIAKICH 10
500°C.

5. Kakue Buabp1 TepMudeckoit 00pabOTKH BbI 3HAETE?

6. Uto Takoe crapeHue?

7. Kak BIusieT CKOPOCTh OXJIaXKICHUS HA CTPYKTYpY CTaiau?

8. Kakue cymiecTByIOT BU/IbI OTIYCKA U ISl YeTO OHU TPUMEHSIOTCA?

9. B uem paznuuue B pa30BOM COCTABE U CTPOEHUU MPOJYKTOB OTIYCKa MPH
650°C ¥ TpOAYKTOB H3OMETPUUECKOTO MPEBPALICHUS MNEPEOXJIAKICHHOIO
ayCTEHUTA [IPU TOM K€ TEMIIEpaType B CTAIM C conepxkannem yraepoaa 0,4 %?

10. Kak mpousBecTu 3akaiky ctaiu 457

Bapuanr 3

1.Cy1iecTBeHHbIE XapaKTEPUCTUKU KPUCTAITUYECKON CTPYKTYPBI

2. DHepreTuyeckrde YCIOBHMS IMpoliecca Kpuctamauzanud. Ilouemy
MpEBPAILECHUS TPOUCXOAAT IPU CTPOTO OMPEIETCHHBIX TEMITepaTypax?

3. Kakyo poip UrparoT HECOBEPIIEHCTBA CTPYKTYpbl KpuctauioB. Kakyro
pOJIb UTPAIOT AUCIIOKAIIMU B BOMPOCAX MMPOYHOCTH U IUIACTUYHOCTU MaTepHaa.

4. XapakTepucTHKa TBEP/IbIX PACTBOPOB 3aMEILICHHUSI.

5. BeraeptuTe nmuarpaMmy COCTOSIHHS KEJIe30 — KapOuJ skeJe3a, CIUIINTE



IPEeBpaIICHHs M MOCTPONTE KPUBYIO HarpeBaHuUs B MHTepBaje Temmepatyp ot 00
10 16000 °C ¢ npumeHenueM mpapuia ¢a3 / 1 ciiaBa, coaepxaniero 0,3%C.

6. Omxur. llenp u HazHaueHwe aUQPGY3UOHHOTO, HN3OTECPMHUUECKOTO
OT)KHTA.

7. HazoBuTe pexuM TepMUYECKON 00paboTku (TeMIiepaTypy 3aKalKH,
OXJIAKIAIONIYIO Cpeay M TeMIIepaTrypy OTiycka) ¢gpe3 u3 cramm Y12, Onummure
CYIIHOCTh TMPOXOASIIMX MPEBpAIIEHUN, MHUKPOCTPYKTYPY €  TBEpPAOCTb
WHCTPYMEHTA Mociie TePMOOOPaOOTKH.

8. Onummre, B KaKUX OTPACIAX TMPOMBIIUICHHOCTH OCOOEHHO
NIEPCIIEKTUBHO IPUMEHEHNE TUTAHA U CTIJIaBa TUTaHA.

[TonHbBINA KOMIUIEKT 3aJJaHUN U MAaTepUajIoB, HEOOXOIUMBIX JJIsi OLEHUBAHUS
pe3ynbTaToB 00yUeHHUs 1O AUCIUIUIMHE, XpAaHUTCS Ha Kadeape pa3padoTuuKa.

Jist mIpoMe:KyTOYHOM aTTeCTAlUM:

Bomnpocsl k 3xk3aMeny

1. Ilpenmer maTepuasioBeleHUs. BiusHue TUa CBA3M Ha CTPYKTYpY H
CBOMCTBA KPUCTAJIOB.

2. Kpucramnmueckoe CTPOECHHUE MaTepUaJIOB. DneMeHTapHas
KpUcTajuinueckas sueiika. Tumbl Kpucraummueckux pemetok. [lomumopduzm
xKemesa.

3. Knaccudukanus snekTpoTexHuueckux marepuanoB (3TM): mpoBOJHUKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKU, MATrHUTHBIE Marepuaibl. 30HHAs TEOpUs
TBEPJIOTO TEA.

4. JlepexTbl KpUCTAIIMYECKOTO CTPOCHMSI M UX BIMSHUE HA MPOYHOCTH
MaTepUaJIoB.

5. Tumbsl cBA3€d MEXIYy CTPYKTYpPHBIMH YacTHUILIAMU BEIIECTBA. [HIIbI
3aps0B B BEILECTBAX: CUILHOCBSI3aHHbBIE, CIIA00CBI3aHHBIE U CBOOOIHBIE.

6. OrtHOcuTEenbHAs JUAIEKTPUYECKAas NPOHULAEMOCTb JUAIEKTPHUKOB.
[lonspu30BaHHOCTE  AMAJIEKTPUKOB. BEKTOp  ANEKTPUYECKOrO  CMELICHUS.
TeMmneparypHblil kodhpureHT TUBJIEKTPUYECKOM MIPOHUIIAEMOCTH.
[lonspuzyeMoCcTh TUIIEKTPUKOB.

7. YnenbHoe O00BEMHOE U YAEIbHOE TOBEPXHOCTHOE COIMPOTUBIICHHUS
JIURJIEKTPUKOB. Y JeNbHAsA MPOBOAUMOCTh IUAJIEKTPUKOB. OCHOBHOE ypaBHEHHE
anekTponpoBoaHocTH. Hocutenu 3apsaoB B IUAIEKTPHKE.

8. dnarpamma pactskeHus. XapakKTepUCTHKUA YIPYTOCTH, TUIACTUYHOCTH U
IIPOYHOCTH MATEPHUAIIOB, OMNPEACIISIEMBIE MPU CTATUUYECKOM HArpyXeHuu. Buasl
nepopmanmii.  MexaHu3M  yOpyrodl M IIacThdueckou  aedopmarum.
XapakTEpUCTUKHU YIPYTOCTH U IIIACTUYHOCTH.

9. lnHamMHuecKOe Harpy>K€HHe MaTepruaoB. Y AapHas BA3KOCTb. XPYIKOE U
BSI3KO€ pa3pyILICHUE MAaTEPUATIOB.

10. Jlunamuueckoe HarpykeHue wmatepuanoB. [lopor XJ1aaHOTOMKOCTH.
Temneparypa MoayXpyInKOCTH.

11. TBepnocTe MaTepranoB. MeTo1bl ONPEAEIEHHS TBEPIOCTH.



12. XapakTepucTUKH, ONIpeaesisieMble NpPH LUKIMYECKOM HarpyKeHUH
MaTepuanoB.

13. JlebopmarmoHHOE YIIpOYHEHHE METAIOB (Hakjer). BiausHue Harpesa
HAa CTPYKTYpy © CBOHWCTBa JehOpPMHUPOBAHHOTO MeTaia (BO3BpaT U
pPeKpHUCTAIIIIA3ALINS ).

14. Tumnbl METAITUYECKUX CILIABOB.

15. ImarpaMma COCTOSIHUSI CILUIABOB C HEOIPAHMYEHHON PacTBOPHUMOCTBHIO
KOMITIOHEHTOB B TBEPJOM COCTOSIHMH. MeTos1 mocTpoeHus. XapakTepHble JUHUU U
TOYKHU, (pa30BbIN cOCTaB 0OJIACTEH.

16. ITpaBuIO OTPE3KOB.

17. InarpaMMa COCTOSIHUS JJIs CIJIABOB 00PA3yIOMIMX MEXaHUYECKUE CMECH
U3 YHUCTBIX KOMIIOHEHTOB. XapaKTepHble JUHUU M TOYkd. Da3oBbIil cocCTaB
obuacreil.

18. [marpamMma COCTOSIHMSI CIUIABOB C OTPAHUYEHHOW PAaCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMHU. XapakTE€pHbIC JUHUU U TOUYKU. Da30Bbiil
cocTaB o0JacTeil.

19. uarpamMmMa COCTOSIHMSI CIUJIABOB C YCTOMYUBBIM XHUMHUYECKUM
coeauHeHneM. XapaKTepHbIe JUHUN U TOYKH. Pa30BbIi coOcTaB 00IacTei.

20. 3akonomepHocTtu KypHakoga.

21. Jlmarpamma COCTOSIHMS KEJIE€30YIJIEPOAMCTBIX CILJIaBOB. XapaKTEpHBIE
auHuU ¥ Touku. KoMmmnoneHTsl, ga3sbl, 1Byxda3Hble CTPYKTYPHI.

22. Jluarpamma COCTOSIHUS JKEJI€30yTIEPOJUCTBIX CIIABOB. AHAIN3 KPUBOU
OXJIQXKICHUS] TEXHUYECKOTO JKeJe3a.

23. Jluarpamma COCTOSIHUS >KEJI€30yTIEPOJUCTHIX CIIABOB. AHAIN3 KPUBOM
OXJIQXK/ICHHSI IOPBTEKTOUTHOTO CIJIaBa.

24. Jluarpamma COCTOSIHUS JKEJI€30yTIEPOJUCTBIX CIIAaBOB. AHAIN3 KPUBOM
OXJIQXKJICHUSI 3a3BTEKTOU/THOTO CILJIaBa.

26. Jlnarpamma COCTOSIHUSI JK€JI€30YTJIEPOUCTHIX CILUIAaBOB. AHAJIN3 KPUBOU
OXJIQXKICHUSI SBTEKTOUIHOTO CIIaBa.

27. llpeBpallieHus B CTAJIAX MPU HarpeBe U MEIJICHHOM OXJIaXICHUHU.

28. JlnarpamMma M30T€pPMUUYECKOTO MpeBpallleHus aycTeHuTa. CTPYKTypHbIE
MPEBPAILEHUS B CTATIU IIPU OXJIAKIACHUU C PA3JIMYHON CKOPOCTHIO.

29. Kpwutnueckas ckopocTh 3akanku. Maptedcur. OcoOeHHOCTH
MapTEHCUTHOTO MPEBpALECHUSI.

30. Omxur cranu. Haznauenne, craaguu. Buaer oTxura.

31. Hopmanu3zanus cranu. Haznauenue, craguu.

32. 3akanka cranu. Haznauenue, ctaauu. Beibop Temnepatypbl 3aKaiku Jist
J0- U 3a’BTEKTOMJHBIX cTajied. 3aKaauBaeMOCTh W MPOKAJIMBAEMOCTh CTaJH.
Kputnueckuii tuaMeTp 3aKaliku.

33. Ornyck cranu. Ha3nauenwe, craguu. Bunbl ortnycka. BuusiHue
TEMIEPATYpPhl OTITYCKA HA CBOWCTBA CTaJIH.

34. llemenTanus cranu. Pexxumbl TepMUYeCKO 00pabOTKHA IIEMEHTYEMBIX
1531 (17178

35. AsortupoBanue ctaqd. CpaBHUTENIbHAs  OIIEHKA  IPOIIECCOB
a30TUPOBAHMUS U [IEMEHTALINH.



36. Yrnepoauctoie cramu. CocraB, BIMSHUE KOMIIOHEHTOB Ha CBOWCTBa
cramu.  Packucnenme cramm.  Knmaccmdukammst — yriiepoaucThIX — CTaJIew,
MEXaHHYECKHE CBOMCTBA W IIpuMeHeHHe. Kiaccmdukamus 10 COACpKaHHUIO
JETUPYIONIMX  DJIEMEHTOB, IO COCTaBy, IO PaBHOBECHOM CTPYKTYpe.
JlerupoBannble crtamu. MapkupoBka. Kiaccumbukamus 1Mo CTPyKType IIOCie
HOpMaIU3aluu.

37. UYyrynsl. CocrtaB. JloctomHcTBa u HemoctaTku. Kiaccudukamms,
MapKUPOBKA U 00JIaCTH MTPUMEHEHUS.

38. JKaponpo4HOCTh 1 MOJ3y4eCcTh cTaIM. Kputepuu xaponpoyHOCTH

39. Xumudeckass Koppo3us MeramuioB. Kputepuil CTOMKOCTH METaioB K
XUMUYECKON KOPPO3UHU. ODIJIEKTPOXMUMHUYECKAs KOPpO3us MeTaioB. Bubl
AIEKTPOXUMUYECKON KOppo3uu. Koppo3noHHOCTOMKME CTaNH.

40. KoppO3HOHHOCTOWKHE TOKPBITUS MeETaIOB. MeToAbl 3aluThl OT
KOppO3UU

41. Amomunuii u Menb. CBoiiCcTBa, MpUMEHEHUE, MApKU. AJTIOMUHUEBbBIC
criaBel.  Knmaccudukamumss 1o guarpaMme  cocTosiHUAA. Buapl, MapKUpOBKa,
MIPUMEHEHHUE.

42. Tepmuueckass oOpaboTka mropamromuHus. OTKUT, 3aKajKa, CTapeHUe,
BO3BparT.

43. bponspl. Krnaccubukauums, wmapkupoBka, mnpumeHeHue. JlaTyHu.
Knaccuduxkanus, MapkupoBKa, IpUMEHEHUE.

44, Komno3unronnsie MaTepUabl. O6mmas XapaKTEepUCTUKA,
KJaccuduxanus o TUITY HATOJIHUTETIS. JlucnepcHO-ynpoYHEeHHbIE
KOMITO3UIIMOHHBIE MaTepHalibl. BOIOKHHCTBIE KOMITO3ULIMOHHBIE MaTePUAIIbI

45. HoBble KOHCTPYKIIMOHHBIE MAaTepuajbl — MOHOKPHUCTAILIbI, aMOp(HbIE
METaslibl, HAHOKPUCTANIMYECKHE MaTepHalibl, SBTEKTUYECKHUE KOMIO3UI[MOHHbBIE
MaTepuabl.

47. Yron JUAIEKTPUYECKUX TMOTEPh, TAHTEHC Yyria JAUAJIEKTPUUYECKUX
notephb. lloHbIE W yJEabHbIE AUAIEKTPUUYECKHE MOTEPU MPU MNEPEMEHHOM
HanpsoKeHUW.  Buabl  IUAJIEKTPUYECKUX MOTEPh B BJIEKTPOU3OJISIIIUOHHBIX
Marepuanax.

48. IIpoOoit 1 mepeKphITHE AUIITEKTPUKOB. XapaKTEPUCTUKH
AIIEKTPUYECKON MPOYHOCTU. Buabl mpobos AndnekTpuKoB. [[inrHa cBo60IHOTO
npobera 3JeKTpoHa.

49. Knaccudukanus quaieKTpUuecKuX MaTepuaioB, BUIbl, CTPYKTYpa U
OCHOBHBIE XapaKTEPUCTUKHU

50. Omnpeaenuth TUN ciulaBa (yriaepoaucTasl CTalb, JETMpOBaHHAs CTallb,
YYT'yH, LIBETHbIE METAJIBI M CIUIaBbl, METAIJIOKEPAMUYECKUN CILIaB, MPHUIION),
XUMHUYECKUH cocTtaB U oOnacTu npumeHenus: 20, 45, V8, Y8A, V13, VI3A, Al2,
A20, IIX15, P18, P6MS, PoMS®D3, CY 35, KU40-5, BU60, 15XM, 12X1MO,
12X17, 15X18CHO, 15X25T, 40X9C2, 12X18HIT, 10X11H20T3, A1, 16, B9S,
J62, JIO70-1, bpO® 6,5-1,5, JI59, JIAHS59-3-2, JIAXK60-1-1, bpC30, bpb2,
bpA7, bpA10XK4H4JIL.
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