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1. Heab, 3agayu M INUIAHMPYeMble Ppe3yJbTaTbl OOy4YeHHUS] 10
AUCHMILIMHE
Ilenpto  ocBoeHuss  AMCUMIUIMHBI  «MarepuanoBeieHue»  ABIAETCA

dbopMHpoBaHUE 3HAHMA O CTPYKType, CBOMCTBaX, METOJaX JIMarHOCTHKU H
0o0paboOTKM MaTepuanoB, o0JacTel HUX TNPUMEHEHHS ¢ 3aKOHOMEPHOCTEH,
OTPEAEISIONMX AKCIUTyaTallMOHHYI0 HAJAEKHOCTh HU3JIENUNH U KOHCTPYKIIUM
SBIIETCS

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

— YCTAHOBJICHHE NPUYMHHO-CIICICTBEHHON CBSI3M MEXAY XUMHYECKUM
COCTAaBOM, CTPOCHHUEM U CBOMCTBAMM MAaTEPHAJIOB;
YCTaHOBJIEHHE (PU3UKO-XUMHUUYECKHX 3aKOHOMEpPHOCTEH HW3MEHEHUs
CTPOEHMSI U CBOMCTB MaTEpHUAJIOB IOJA ACUCTBHEM (U3MUECKUX, XUMHYECKHX,
OMOJIOTMYECKUX U JIPYTUX (PaKTOPOB;

— (popMUpOBaHUE 3HAHUI O KOHKPETHBIX BUIAaX MaTepuajoB, UX CBOMCTBax
U 00JacTsX MNPUMEHEHUS KaK KOMIIOHEHTOB 3JIEKTPOIHEPIeTUYECKOTO U
AJIEKTPOTEXHUUECKOI0 000pYA0BaHUS;

— NpuoOpeTeHne CTyACHTaMU MPAKTHYECKUX HABBIKOB IO OMPENEIICHUIO
CTPYKTYpPBI ¥ CBOWCTB MaTEPUAJIOB.

Komnerenimu u uHIUKaTOpBhI, opMuUpyeMbie y 00ydJaronuxcs:

Kox u HanMeHOBaHHE KOMIIETCHITHH Kon n HanMeHOBaHME WHIMKATOpA
OIIK-1.5 - EMOHCTPUPYET 3HAHHUE
OIIK-1 — Croco0eH HCIIOIB30BaTh ITOI0KEHU, 9 A PHpY N
obnacreii MIPUMEHEHUS, CBOIICTB,
3aKOHBI W METOJbl €CTECTBEHHBIX HAyK U
.| XapaKTepUCTHK AIIEKTPOTEXHUICCKIX
MaTEeMaTHKHU JUIsl PEIICHUs 3a7ad WHXCHEPHOU
MaTepuaioB, B  COOTBETCTBUU  C
JESITEIbHOCTH
TpeOyeMbIMU TapaMeTpamMu
OIIK-2 — Cnocoben camocrosarenbHo OIIK-2.4 — Vcnonb3yeT OCHOBHBIC
MPOBOANTH IKCIEPUMEHTANIbHBIE HCCIEAOBAaHUS METOJBI M CPEACTBa  IMPOBEIEHUs
U WCIIOJIh30BaTh OCHOBHBIC MPUEMBI 00paOOTKH SKCIIEPUMEHTABHBIX HUCCICAOBAHUNA U
Y TIPEJICTABIICHUS MTOY4YEHHBIX JaHHBIX MIPEICTaBICHUS TOTYYCHHBIX JaHHBIX

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByromuye JUCUUIIIMHBL (MOAYIN):. QU3UKA, XUMUS

[Tocnenyronue TUCHUIUIMHBL (MOYJIN): CTPYKTYpa U CBOWCTBA MaTEpPUAIOB
DJIEKTPOHUKH, [ Ipon3BOACTBEHHAA ONpaKTHKA (HayYHO-HCCIea0BaTeENbCKas padboTa)

3. CTpyKTypa u coaepkaHue TUCUMILTUHBI

3.1. CTpykTypa IUCUMILIHHBI

Ji1st ouHOM hopMbI 00yUeHUS

Bun yuebHo# paboThI Bcero | Bcero | Cemectp
3E 4acoB 4
OBIIAA TPYJOEMKOCTbD JUCHUITJIIMHBI 4 144 144
KOHTAKTHAA PABOTA* - 52 52
AYJIUTOPHASA PABOTA 1,5 52 52




Jleknnu 0,5 18 18
[TpakTrueckue (CEMUHAPCKHE) 3aHATHS - - -

JlaGopatopHbie pabOThI 1 34 34
CAMOCTOSATEJIbHAS PABOTA OBYHAIOIEI'OCA 1,5 54 54
[IpopaboTka yueOHOTO MaTepHaia 1,5 54 54

KypcoBoi mpoekT - - -
Kypcosas padota - - -

[ToaroroBka K mpoOMeXyTOYHOM aTTeCTallUU 1 36 36

[IpomexxyTouHas aTTecTalus: ©)

3.2. Conep:kaHue IMCUMILUIMHBI, CTPYKTYPMPOBaHHOEe MO pa3jejaM H
BUaM 3aHATHH

Paznenst Pacripenenenue ®opmMbl U | VIHJIEKCHI HHANKATOPOB
JUCIATUTHHEI TPYIOEMKOCTH BHJI GopmupyembIx
" TI0 BMJaM y4eOHON pabOThI | KOHTPOJIs KOMIIETEeHLUH
S
<
jop
o
=
3 . :
o = g = g
= | & | B &
M . .
O Q o, =
2| 8| B B
Paznen 1 6 12 18 TK1 OIIK-1.5; OTIK-3
Paznen 2 6 12 18 TK2 OIIK-1.5; OIIK-3
OIIK-2.4; OIIK-3, V,B
Pazpgen 3. 6 12 18 TK3 OIIK-1.5; OIIK-3
OIIK-2.4; OIIK-3, V,B
DK3aMeH 36 OM 1 OIIK-1.5; OTIK-3
OIIK-2.4; OIIK-3, V,.B
HUTOIo 144 18 36 90

3.3. Conep:xkanme TMCHUIIAHBI

Paznen 1. ®Du3nko-XMMHYECKHE OCHOBBI CTPOCHHS MATEPUAIIOB W HX
CBONCTBA.

Tema 1.1. Bseodenue.  XapakTepucTuka oOoObEeKTa U  TpeaMeTa
MaTepUasiOBE/ICHHs], MPOOJIEMbl U MEPCHEKTUBBLI pa3BUTUA. DUZNKO-XUMHUYECKUE
OCHOBBI CTPOEHUSI MaTE€pPUAJIOB.

O6mme TpeboBaHMs, TpeabsBiIsieMble K Marepuanam. Kiaccudukanus
MatepuasioB. KpucCTalaudeckoe CTPOCHUE METAUIOB (THIIBI KPUCTAJUTMYECKUX
pElIeTOK, AaHW30TPONUsl CBOMCTB KpHUCTAJUIOB, mnoiauMopdusm). CrpoeHue
pEaTbHBIX KPUCTALIOB (AEPEKThl KPUCTALINYECKUX pemeTok). OCHOBHBIC
MOJIOKEHUS TIPOIecca KPUCTAUTM3AIIMU METAJUIOB U CIUIABOB U €€ BJIHMSHUE Ha MX
CBOIICTBA.

Tewma 1.2. lebopmariuisi 1 MEXaHUUECKHE CBOMCTBA MAaTEPUAJIOB.
Hedbopmaruss meTaimoB (BUABI AehOpMaIlK, HECOBEPIICHCTBA PEIICTKH U
MPOYHOCTh METAJIOB, CBEPXIUIACTHYHOCTh, ACHOPMAIMOHHOE YNPOYHEHUE U




pEKpUCTAIA3AIM METAJUIOB P Harpese). MexaHnvyeckue CBOKWCTBa METANIOB U
CIUIaBOB: MPOYHOCTb, YNPYrOCTh, TBEPAOCTh, BA3KOCTb, IUIACTUYHOCTh W Jp. U
METOJbI KX OMPEACIECHUS.

Paznen 2. Teopetudeckne OCHOBBI CILIABOB. Tepmuueckas M XUMHUKO-
TepMUUecKas 00pabOTKH CTaIu.

Tema 2.1. Teopetndeckne OCHOBBI CIUIaBOB. JlmarpamMma COCTOSIHUSA
YKEJIE30yIJIEPOAUCTBIX CIUIABOB.

Teopuss cnaBoB (OCHOBBI TEOPHUH, MEXAHUYECKHUE CMECH, XUMHUYECKHE
COCIMHEHUS M TBepAble pacTBOpbl). Juarpammel coctosiHus (mpaBuiio a3,
NpaBUiIO OTPE3KOB WJIM pblyara, oOmue 3aMedaHus 00 HX IOCTPOEHUH,
AKCIIEPUMEHTANIBHOE TocTpoeHue, auarpammsl I, I u 111 pogos u np., mpasuiio H.
C. Kypnakosa. Xene3zoyriaepoaucTsie CIijiaBbl (KOMIOHEHTHI U (ha3bl B CILJIaBax
JKeJeza C YIJIEpOJOM: B UyTyHaX W CTalisiX, JUarpamMMbl COCTOSIHUSI CILJIABOB
KEJIE30 — LIEMEHTUT U XKEeJe30 - rpadur).

Tema 2.2. KOHCTpYKIIMOHHBIE MAaTepUajbl HA OCHOBE JKEJIE30yTIIEPOIUCTHIX
CILJIABOB.

[IpuHuunel knaccuukauu U MapkUpoBKH cTasieid. KOHCTpyKUIMOHHBIE U
WHCTPYMEHTAJIbHBIE YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTAIIU, KX COCTaB U CBOMICTBA.

Tema 2.3. TeopeTnueckne OCHOBBI TE€XHOJOTMH TEPMHUECKOH 0O0pabOTKH
CTaJH.

CymHocTh, BUJIBI U LENH TEPMUUYECKON U XMMUKO-TEPMHUECKOU 00pabOTOK
cTayii. BnustHue Temneparypsl Ha CTPYKTYpY U CBOWCTBAa METAJIOB, IPEBPALLICHHUS
B CTaJIX MNpu HarpeBe (NEpJIUTHbIE, MapTEHCUTHBIEC, AYCTEHUTHBIE U [Ip).
Cheponanzanus u rpaduTH3anus I[EMEHTUTa B cTaax. JKaponmpodyHble H
YKapOCTOUKHUE CTAJIH.

Tema 2.4. Buasl Tepmudeckoit o0padoTku ctanu. Kopposus MeramioB u
CIUIaBOB. METO/BI 3aIIMTHI OT KOPPO3UHU.

Orxur, HOpManIM3auus, 3aKalka U OTHYCK. OCHOBBI TEOPUU KOPPO3MH,
BHJIBI KOPPO3UH METAILJIOB, O0pb0a U 3aIuTa AJIEKTPOOOOPYI0BAHUS OT KOPPO3HH.

Paspen 3. Marepuranel Ha OCHOBE LIBETHBIX METAJJIOB U KOMITO3ULIMOHHBIE
MaTepUaJIbl. DJIEKTPOTEXHUYECKUE MATEPUATIBI.

Tema 3.1. KOHCTpYKIIMOHHBIE MaTEpUabl HA OCHOBE IIBETHBIX METAJUIOB U
KOMITO3UIIMOHHBIE MaTePHAJIbI.

Meramnuueckue Marepuanbl. CTpykTypa, CBOWCTBA W INPUMEHEHHE
QIIOMUHUSA, MEIM U Jp. LIBETHBIX METAJIOB B 3JIEKTPOIHEPTeTUKE, CILJIaBbl HA UX
ocHoBe. HoBblE MeTaunueckue M HeMeTAIM4eckue Marepuansl. [losmMepHsle,
KOMITO3ULIMOHHbBIE MaTepUabl (KM). Knaccuduxarnmus, KpUTEPUU
koHcTpyupoBanuss KM. JlucnepcHO-ynpo4yHEHHbIE UM BOJOKHHUCTBIE KM.
KoMmo3utrsl Ha OCHOBE MeTaIOB M mnoiaumepoB. OO0nacT MpUMEHEHUs
koMrio3utoB. OOpaboTka JeTaneil  JIIEKTPOTEXHHYECKOTO  000pYyI0BaHUS.
O6paboTka METAJIOB pe3aHueM. OJIEKTPOPU3UYECKUE METOAbl 00pabOTKH.
DIEKTPOXUMHYECKUE METO/Ibl 00paboTKH, naiika. [IpoBOIHUKH, MOTYIPOBOAHUKU
U UDJIEKTPUKH.

3.4. TeMaTu4yeCKHUii IVIAH NPAKTHYECKHUX 3aAHATHI

JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM



3.5. TemaTuueckni IjiaH JadOPATOPHBIX padoT

1. Kpucrannu3zanus MeTauioB U COJICH.

2. Merannorpaguieckuii METO1 UCCIEIOBAHUS

3. UcnbiTanue MaTepralioB Ha pacTsHKEHHE.

4. VlcnipiTaHE MaTepUaIOB HA YIAPHYIO BSI3KOCTb.

5. WcnipITanne MaTepuanoB HA CHKATUE U ONPEICIICHUE TBEPAOCTH CILIABOB.

6. [uarpamma Fe-C u cTpyKkTypa Kene30yriaepoauCThIX CIIJIaBOB.

7. OCHOBHBIE BHJIbI TEPMUYECKON 00OpaOOTKHU yIiIepOAUCTHIX CTalei. 3akaika

Y OTILYCK CTaJIU
8. CTpykTypa, MapKuUpoOBKa W KiIacCHU(pUKANMs JETUPOBAHHBIX CTaJIeH,
LBETHBIX METAJIJIOB U CIVIABOB HA UX OCHOBE
9. UccnenoBanue CBOMCTB MPOBOAHUKOBBIX MATEPUATIOB U IUAJIEKTPUKOB.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlanHbIiA BUA paObOTHI HE MPEIYCMOTPEH YUEOHBIM IJIAHOM.
4. OueHuBaHUe Pe3y/IbTATOB 00y4eHUs!

OneHuBaHue pe3ynbTaToOB OOYYEHHUs IO JAUCUUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKyIIEro KOHTPOJS M IMPOMEXKYTOUYHOM aTTeCTalyy, MPOBOAMUMBIX IIO
oampHO-perTuHroBoi cucreme (bPC).

[IIkaa OEeHKH pe3ylnbTaTOB O0YUYEHHUS M0 JUCIHILIHHE:

YpoBeHb chopMHPOBAHHOCTH
UHIMKATOpa KOMIIETCHITUH

N . Huxe .
Bricokuit Cpennuit Hwuzkuit
3ariaHu- CpEIHETO
Kon Kon POBAHHBIC o1 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | MHAMKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIIUH | OOYUYEHHUS MO [lIxanma oneHnBaHUs
VCUUTLTAH HEY/I0B-
Auch © YAOBJIET- e
OTJIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TCHO HEC 3a4TCHO
3HATh:
B nonmHom | C HerpyOsl- | He B momHoMm, He 3Haet
(usHKo o0beMe | Mu omMOKa-|  oObeme (uzuKo-
3HaeT MH U HEZO- 3HAeT | XMMHYECKHE]
XUMUYECKUE
¢busHKo- YeTamMH ¢usHKo- OCHOBBI
OCHOBBI CTPOCHHUS
. XUMUYECKUE 3HaeT XVUMUYECKUE| CTPOCHUS U
Y CBOMCTBA .
OCHOBBI | (PMBUKO-XH-| OCHOBBI CBOMCTBa
MaTepuaios,
CTPOEHMSI M | MUYECKHE | CTPOCHHS U | MAaTEpUAJIOB,
3aKOHOMEPHOCTH . o
OIIK-1 | OIIK-1.5 CBOMCTBa OCHOBBI CBOMCTBA |3aKOHOMEpH
UX U3MEHEHUS
N MaTepUasioB,| CTPOEHUS U | MATEPUAJIOB,| OCTH UX
MOJ1 ICHCTBUEM o
3aKOHOMEPH| CBOMCTBa | 3aKOHOMEpH| W3MEHEHUS
BHEIIIHUX
OCTH UX | MaTepUaJiOB,| OCTH UX 0T
(hakToOpOB, TUIIHI U .
MADKIL M3MEHEHUs! | 3aKOHOMEPH| HM3MEHEHUs | JeHCTBUEM
p ot OCTH UX oI BHEIITHUX
KOHCTPYKITHOHHBI . .
NEACTBUEM | U3MEHEHUS | JEUCTBUEM | (PaKTOpOB,
X MaTepHalioB
BHEIITHUX 0T BHEIITHUX TUTIBI U
daktopoB, | nmeiictBueM | (haKTOpOB, MapKu




TUIIbI 1 BHEIITHUX TUMBI M | KOHCTPYKIIN
MapKu (akTopos, MapKu OHHBIX
KOHCTPYKIIH | TUTIBI U Map-| KOHCTPYKIIM | MAaTEPUAJIOB
OHHBIX KU OHHBIX
MarepuaoB| KOHCTPYK- | MaTepUaIOB
IIUOHHBIX
MarepHaioB
YMETh:
CBoOomuo | Ymeerc VYMmeer ¢ He ymeer
0e3 omMOOK | HErpyObIMH | HErpyOBIMH | OCYIIECTBIIS
yMeeT | ouMOKaMH u| OIMOKaMu U Th
OCYIIECTB- | HEMOYETa-MHU| HEOYETa-MH| 0OOCHOBAHH
JSITh OCYIIECTBJIs| OCYIIECTBIISI| blil BBIOO
OCYIIECTBIATh ym ym p
.. | obocHOBaH- Th Th MaTepuaoB,
000CHOBaHHBIH .
. HBII BBIOOp | 000CHOBAaHH | OOOCHOBaHH | CPEJCTB U
P MaTepuasoB,| bl BBIOOp | blil BBIOOP | METOJIOB MX
MaTepuasos,
CpejCTB 1 CPEICTB M | MAaTepUAJIOB,| MATEPUAJIOB,| UCCIICIOBAH
METO/IOB MX €JICTB 1 €JICTB 1 usl Ha
METOJIOB HX A CPeiL CPeL
WCCIIEZIOBaHY| METOJIOB MX | METOJIOB IX |  OCHOBE
MCCIICIOBAaHMS HA
sl HA OCHOBE | ICCJIE/IOBaHY MICCTICIOBAaHY,  aHAIN3a
OCHOBE aHalln3a .
. aHanmM3a | s Ha OCHOBE| Sl HA OCHOBE| YCIOBHH
YCIIOBHH o
YCIIOBUI aHaJ3a aHaNM3a | HKCIUTyaTail
SKCIUTyaTallHH, . .
OKCIUTyaTally| YCIOBUIA YCIIOBHI UM,
IKOJIOTHYECKUX H
u, AKCIUTyaTaly| SKCIUTyaTaly| KOJIOTHYEC
HKOHOMHYECKUX
HKOJIOTHYECK u, u, KUX U
(bakTopoB
UX 1 HKOJIOTUYECK| SKOJIOTUYECK| SKOHOMUUEC
HKOHOMHYEC uX 1 uX 1 KHX
KUX AKOHOMHYEC| SKOHOMHYEC| (aKTOPOB
(akTopoB KUX KUX
(axTopoB | (akTopoB
BJIQJICTh:
IIponemonct| HMmeror Nwmeer He
PHPOBAHBI MECTO MHHHUMAJIBH | IPOAEMOHCT
BCE OLIMOKM M | bl HAOOpP | PUPOBaHbBI
HaBbIKaMU OCHOBHBIE | HEJOYEThI B| BIAJCHUS | OCHOBHBIE
BEIOOpA HaBBIKH HAaBBIKAX | HABBIKAMH | HaBBIKH
MaTepUasoB u BBIOOpA BBIOOpA BBIOOpA BBIOOpA
HA3HAYCHUS MX | MAaTePUAJIOB | MaTCPHAIOB| MAaTEPHAIIOB | MATCPHUAIIOB
o0paboTku u u u "
Ha3HAYCHHS | HA3HAYCHVS | HA3HAYCHUS | HA3HAYCHWIS
1704 1704 uX ux
00paboTku | 00paboTKH | 0OpaboTKK | 0OpabOTKM
3HATh:
B nonnom C 3naet He B | He 3Haer
CpeAcTBa U o0bemMe | HerpyObIMH| TIOJIHOM | CpPElICTBA U
METO/IbI 3HAET omuOKamu | oObeMe METO/IbI
WCCIIEIOBaHUS | CPEICTBA H u CpeICTBa U | UCCIIEIOBAaH
OIK-2 | OIK-2.4 0 pelt pel A
CTPOCHUS U METOJIbI | HeJJOYETaMH| METOJIbI us
CBOWCTB WCCIIEIOBaH|  3HAET | MUCCJENOBaH| CTPOCHUS U
KOHCTPYKITMOHHBI | Usl CTPOCHHS| CPEICTBA U |UsI CTPOCHHS] CBOWCTB
X MaTepHalioB | U CBOWCTB | METOABI | W CBOMCTB | KOHCTPYKII
KOHCTPYKITH| UCCIICJIOBAH| KOHCTPYKIIA| HOHHBIX




OHHBIX |USl CTPOGHMS] OHHBIX |MaTepHUajOB
MaTepHaliOB| M CBOICTB | MaTepUAIOB
KOHCTPYKLHU
OHHBIX
MaTepuasoB
YMETB!
Ymeer ¢
CBobozmHo, | HerpyobiMu | Opuentupye| He ymeer
0e3 oImMOOK,| OIIMOKaMH U TCSI B TOJTb30BAThC
MOXKET | HEIOUYeTaMH | CIIPABOYHBIX o
T0JTb30BAThC| [TOJIb30BATHC| JIAHHBIX MO | CIIPABOYHBI
o o XapaKTepUCT MH
CIIPaBOYHBIM| CIIPABOYHBIM| MKaM aM | IaHHBIMH IO
[Tomp30BaThesl | M IQaHHBIMH | M IAHHBIMU | MATEPHAIIOB, | XapaKTEPHCT
CMPABOYHBIMU o o ¢ 6oJbIIIM MKam
JaHHBIMH 110 | XapaKTEPHCT| XapaKTEPHCT| KOIMYECTBO | MaTEPUAJIOB,
XapaKTepUCTUKAM HKam UKaM M OIIMOOK | Ha3HAy4aTh
MaTepuasioB, | MaTepUaJIOB,| MATEPHUAJIOB,| Ha3HAYaTh | MapaMeTPhI
Ha3Ha4aTh Ha3HauaTh | Ha3Ha4aTh | MApaMETpPhl | TEXHOJIOTUY
napameTpsl MapaMeTpsl | MapaMeTphl | TEXHOJIOTHYE,  €CKHX
TEXHOJIOTHYECKHX | TEXHOJIOTUYE TEXHOJIOTUYE CKHX TMPOLIECCOB
MPOIIECCOB CKHX CKHX IPOIIECCOB | AKCILTyaTall
9KCIUTyaTalliy, | TPOLIECCOB | IMPOLIECCOB |IKCILTyaTaly UM,
TEPMHUUYECKON | AKCIUTyaTaly| SKCIUTyaTaly| u, TEPMHUYECKO
00paboTKH H, H, TEPMHUYECKO i
KOHCTPYKLIMOHHBIX| TEPMUYECKO | TEPMUUECKO | i 00paboTKH| 00paboTKH
MaTepuaioB, | i 00paboTKH| it 00padOTKH|  JeTaieit Jeraieit
BBIOWPATh U KOHCTPYKLIM| JIeTaJleil | YCTAaHOBOK | YCTaHOBOK
OIpeIeNTh OHHBIX YCTaHOBOK | HEProcHad | 3HEprocHad
METO/IbI, CPENICTBA | MATEPHAJIOB,| SHEPrOCHA0 |  YKEHWH, KEHMSI,

Y HOPMBI BBIOMpATh M| JKEHUs, | BBIOMpATh U | BEIOMPATh U
pa3pyIIAIOIIETo U | ONPEENATh | BEIOMPATH M | ONPEEIIATH | ONPEICITh
HEpa3pyLIAOIEro| MeTObl, | ONPENeNiTh| MEeTOJbl, METO/IbI,
KOHTPOJISI KAUeCTBa CPEICTBA M | METOJpBI, | CPEICTBA M | CPENCTBA

MarepuaioB HOPMBI cpencTBa U HOPMBI HOPMBI
paspymiaiomi|  HOPMBI | pa3pyIIAIOLI| pa3pyIIatoL]
ero u pazpy1IaoLI ero u ero u
HEepa3pylialo|  €rou | Hepaspyllaro| Hepaspylia
IIEro  |Hepaspymiar  MIEro IOILIETO
KOHTPOJIS IIero KOHTPOJISL | KOHTPOJIS
MarepuasioB| KOHTPOJIS | MarepualioB | MaTepuaioB
MaTrepraioB
BJIAJICTh:
Meronamu cTpyk- | [TomHonenno| Ocymects- | Mmeercs [Ipn
TYpHOT'O aHaJu3a | BJajeeT Jser MHHUMAJIBH | pELIeHUH
KayecTBa MaTe- | METOJaMH | OIIMOKW B | bl HAOOp | CTAHIAPTHBI
pHAaJIOB, METO/IU- | CTPYKTYp- | MeTojax HAaBBIKOB | X 33/1a4 HE
KaMU JJabopaTop-| HOTO aHa- | CTPYKTYp- | BIAICHUS |POIEMOHCT
HOTO OflpesieNie- | JiM3a Kaye- | HOro aHa- | METOJaMH | PHUPOBaHbI
HUS UX CTPYK- | CTBa Mare- nm3a CTPYKTypHOT| 0a30BbIe
TYpBI ¥ CBOICTB, | pHaJIOB, Me-| KayecTBa | O aHAIW3a | HAaBBIKU
HABBIKAMU pa- | TOAMKAMH | MaTepUAJIOB,| Ka4yecTBa | BIIAJICHUS




0OTHI CO cripa- | Jaboparop- | METOJHMKAaX | MaTepHaJIOB, METOJaMU
BOYHOM JIUTEpa- | HOro Ofpe- |J1abopaTopHO METOIMKAMH| CTPYKTYPHO
Typol 1 6a3zamMu | AeNeHus UX ro 7ab0paToOpHO| IO aHAIM3a
JTAaHHBIX [IPU BBI- | CTPYKTYPBI 1| ONpENIeNICHN ro KauyecTBa
0ope MaTepuasoB, CBOMCTB, A UX OIIPEZIENICHH | MATEPUATIOB,
METOJIMKAMH BbI- | HaBbIKAMHU | CTPYKTYPBI U A UX METOIMKAMH
HIOJIHEHHUs pacye- | paboThI CO | CBOMCTB, ITPH| CTPYKTYPHI H| JJaOOpaTOpH
TOB IIPUMEHHU- | COPABOYHOW| paboTe cO | CBOWCTB, oro
TEJIBHO K UCIIOJIb- | IUTEPATYPOH| CLIPABOYHOM | HAaBBIKAMH | ONIPEACIICHU
30BaHMIO KOHCT- | ¥ 0a3amu |JIHTepaTypol| paboThI cO ST UX
PYKLIMOHHBIX Ma- | JaHHBIX IIpY| ¥ 0a3aMu | CIIPaBOYHOM| CTPYKTYpBI
TEpPUAJIOB, TEXHU-| BBIOOPE Ma- | IAHHBIX IIPH | IMTEPATypOH| U CBOKCTB,
YECKUMHU CPEICT- | TEpUAIOB, BBIOOpE u 06azaMy | HaBbIKaMU
BaMU omnpezernie- | METOAMKAMH| MaTepHUalIOB,| JAHHBIX MU | pabOThI CO
HUS 1apaMEeTPOB | BBINOJHEHYS]| BBITIOJHEHUs]  BbIOOpE | CLIPaBOYHOM
KOHCTPYKLMOH- | pacyeToB | pacyeToB | MaTEpUaJIOB,| JIUTEPATypO
HBIX MAaTE€pUAJIOB | MPUMEHU- | IPUMEHUTEI| METOIMKaMH| 1 1 6azaMu
TEJIBHO K BPHO K | BBIIIOJIHEHMS| JAHHBIX [1PU
UCIIOJIb30- |MCIIONIb30BaH pacyeToB BBIOOpE
BaHUIO KOH- 110 IIPUMEHUTENT| MATEPUAIIOB,
CTPYKLIMOH- | KOHCTPYKLIU PHOK  |METOJMKaMH
HBIX MarTe- OHHBIX |MCIOJIb30BaH BBIIOIHEHU
pHaoB, | MarepuasoB, U0 s pacyeToB
TEXHUYE- | TEXHUYECKH | KOHCTPYKLM | IPUMEHUTE]]
CKMMU MU OHHBIX BHO K
CPEICTBaMHU | CPEICTBaMM | MATEPHUAIIOB,| UCIIOJIB30Ba
olpeziene- | ONpPEeAEIeHH | TEXHUUECKU HUIO
HUS T1apa- s MU KOHCTPYKLIH
METPOB | MApaMeTPOB| CPEACTBAMHU |  OHHBIX
KOHCTPYK- | KOHCTPYKIH | ONIPEJEIIEHH | MATEPUAJIOB,
LIMOHHBIX OHHBIX b TEXHUYECKH
MaTepuasIoB.| MaTEpUAJIOB.| IAPaMETPOB MU
KOHCTPYKIIH | CPEJICTBAMU
OHHBIX | ONIPEAEIIEHU
MarepuasoB. o
IIapaMeTpoB
KOHCTPYKIH
OHHBIX
MarepuaIoB
OueHouHbIE MaTepUaNbl Ui  TPOBEACHUS TEKYIIEr0 KOHTPOJIS U

POMEKYTOUHOM arrectauuu npuseaeHsl B [Ipunoxkenun k padodeil mporpamme

JUCIUITIIUHBI.

[ToHBIN KOMIUIEKT 3aJJaHUid ¥ MaTepUAJIOB, HEOOXOAUMBIX JIJISI OLICHUBAHUS
pe3ynbTaTOB O0yUEHHUS 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTUuKa.

5. YueOHO-MeTOoau4YecKoe M MHGOpMAaMOHHOE o0ecnieYeHHue JUCHUTILTUHBI

5.1. YyeOHO-MeTOANUECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTeparypa



1. MarepuanoBeieHHe W TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB
yueonuk i By30B / C.H.Konecos, 1.C.Konecos. - 2-e uza., nepepad. u gorm. - M.
: Beicir. mk., 2008. - 535 c. : ui. - ISBN 978-5-06-005950-2.

2. MarepuanoBenenue. TexHOIOTHS KOHCTPYKITMOHHBIX MaTEPHAJIOB : y4eO.
noco6ue s By3oB / mox pea. B. C. Uepenuudenko. - 3-e uza., crep. - M. : Omera
- JI, 2007. - 752 c. : win. - (Beiciee Texaudeckoe obpazoBanue). - ISBN 978-5-
370-00221-2.

3. DieKkTpoTexHUYecKoe MaTepuanoBeqeHue: ydeOHoe mocobue / A. E.
CyxapnukoB. - Kazans: KI'DY, 2019. - 180 c., 2734 KO6. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html.

5.1.2. JlononHuTENbHAS IUTEpATYpa

1.  KoHCTpyKIIMOHHOE MaTepuanoBeleHue :  ydyeOHoe  mocobue 1o
nucturuinHe "Marepuanosenenue” / A. E. Cyxapuukos. - Kazans : KI'DQY, 2018. -
199 c., 4090 K6. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html.

2. Marepunanosenenue. TeXHOTOTHSI KOHCTPYKIMOHHBIX MAaTEPUAJIOB :
npaktukyM / O. C. CupotkuH, A. E. bynatun, P. O. Cupotkus. - Kazans : KI'DQY,
2022.- 130 c.

5.2. UndopmaunoHHoe odecnevyeHme

5.2.1. DNEKTPOHHBIE U UHTEPHET-PECYPCHI

Bupryanbnas naboparopust 1o https://Ilms.kgeu.ru/course/view.ph
MaTepHuaI0OBEICHUIO p71d=2790
BBeneHnue B MmarepuanoBeicHUE https://openedu.ru/course/misissMATSC1/

5.2.2. [Ipodeccuonanbupie 6a3bl naHHbIX / VHGOpMAIMOHHO-CIIPABOYHBIE
CHUCTEMBI

1 Nano nano.nature.com

2 IInardgopma SpringerLink www.link.springer.com

3 SpringerMaterials www.materials.springer.com
4 KubepJlenunka B https://cyberleninka.ru/

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO PacCHpOCTPaHSIEMOE IMPOrPAMMHOE
obecricueHUe AUCITUTIIINHBI

PexBu3nuThI
Ne | HammeHOBaHME MPOrpaMMHOIO
Onucanue MTOATBEP K AOLIUX
n/n obecrieyeHus
JIOKyMEHTOB
KoMIuiekc KoMnbrOTEPHBIX Kom1iekc TpeHaxepos 1o
P peHaxep 000 "Hudorex" Ne21/19
1 MMUTAIMOHHBIX TPEHAXKEPOB TE€Me CONPOTUBIICHUS
" " Hewuckan. npaso. beccpouno
ConpoTuBieHre MaTepUajIoB MaTepuasoB

K
OMILIERC KOMITLIOTEPHBIX Kommnekc tpenaxepos no | OO0 "Undotex" No21/19

2 HMUTAI[MOHHBIX TPEHAXKEPOB
Teme matepuanoBenenre |Heucki. mpaBo. beccpouno

"Marepuanosenenue"”




3 LMS Moodle

IO nns a3 dhexTuBHOTO
OHJIAaMH-B3aUMOJACHCTBUA
MPEIOJaBaTENs U CTyACHTa

CBoOOTHAS JTUTIEH3US
Hewucxki. mpaBo. beccpouno

6. MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHbI

HaunmenoBanue Buna
yueOHOI paboThI

HanmenoBanwne yuebHOi
ayJUTOpHH,
CIIelIMaIN3UPOBAHHON
nabopaTopuu

[lepeuens HEOOXOAMMOTO OOOPYAOBAHHSA H
TEXHUYECKUX CPEACTB 00yUEHUS

Jlexknuu

VYuebnast ayAuTOpHst 1UIs
MPOBEICHUS 3aHSITHIA
JICKIHOHHOTO THIIA

Crenuanu3upoBaHHas yaeOHas Me0elb,
TEXHHYIECKHE CPEACTBA O0yUEHHUS, CITyKaIIie JJIs
NpeACTaBiIeHus  y4eOHOH  MH(pOpMaLuu
OonpIION  ayguTOopuu  (MYJIBTHMEIUHHBINA
IIPOEKTOP, KOMITBIOTEp (HOYTOYK), 3KpaH),
JEMOHCTpAIMOHHOE 000py/I0BaHUE, y4eOHO-
HaIJISIIHBIC TTOCOOUS

JlaGopaTopHbie
paboTHI

VYuebnas 1abopatopust
«MeTtamnosenenus», A-217

Crienmaan3upoBaHHOE nabopaTtopHoe
obopymoBanue 1O MpodWII0  JTA0OpPATOPHH:
Hocka  ayaguTopHas; MYJIbTUMEIUHHBIN
9KpaH; MpoekTop; MoOHOOJoK (15 mrT.);
OMHOKYJISIPHBI MUKPOCKOIT, MUKPOCKpPUHED;
Kamepa mudpoBas K  OUHOKYJISIPHOMY
MHUKPOCKOITY; Ha0Op MeTauiorpaduuecKux
00pa31oB, KOMIUIEKT IUIAaKaTOB: IIpaBHIIa
KOHI[EHTPAllMd M OTPE3KOB, HWCIBITAHUS Ha
yAapHBbIA W30, UCTIBITAHUS HA PACTIKEHUE
(3 mIT.), AMarpaMMa yCJIOBHBIX HamNpsHKCHHM,
u3MepeHue  TBepAgoctd 1o  Poksemry,
n3Mepenue Teépaoctu no bpunemno

VYuebnas 1abopaTopust
«Marepuanosenenus», A-210

Crienuanu3upoBaHHOE snabopaTopHOe
obopymoBanue 1O MpodWI0  JTAdOpATOPHH:
JlaGopatopHblii  CTOJN;  DJEKTPOHArpeBaTeb
CHOJI-1; neus madoparopuas IKIIC; mpoexTop,
9KpaH; KOMIUIEKC «MOOWIBHBI MeEHeKEp»;
MeTtaiorpadgudeckuii - Mukpockorn ~ MUM-7;
MHUKPOCKOIl OHWHAaKyJspHBIA (5 WIT.); OTpe3HOH
CTaHOK;  MHKPOCKOIN  MeTaJutorpadpuyeckuii;
UM OBATBHO-TIOIMPOBATBHBIN CTaHOK
JIBYXJIUCKOBBI C TPWKUMHBIMH  KOJIBI[AMH;
KOMIUIEKTBI /ISl BBIMIOJHEHUS J1a0OpaTOPHBIX
pabor (2 mT.); CTalMOHApPHBIA TBEPIOMEp IIO
Poxsemty (2 mit.); KoMIuieKT 00pasnos (6 mrT.)

KomnbroTepHslii K1acc ¢
BBIX0/I0M B MHTEepHET B-600a

CrnennanusupoBanHas yueOHas mebenb Ha 30
nocagoyHbix MecT, 30 KOMIBIOTEPOB, TEXHH-
Yeckue cpeacTBa OO0ydeHHs (MyJIbTUMeEInid-
HBIN TTPOEKTOP, KOMIBIOTEP (HOYTOYK), 9KpaH),
BUJICOKaMEPhl, IPOrpaMMHOE 00ecrieyeHne

CamocTosTenpHas
pabora

KomnerorepHslii kiacc ¢
BbIX0I0M B MHTepHET B-600a

CrennanusupoBaHHas yueOHast mebens Ha 30
MoCaZo4yHbIX  MecT, 30  KOMIBIOTEPOB,
TEXHUYIECKHE cpencTBa 00y4eHHs
(MynbTUME-IUHHBIA MPOEKTOpP, KOMIIBIOTEP
(HOyTOYK), 9KpaH), BUJICOKaMephl,
IporpaMMHoOe o0ecrieueHue




Crneunanu3upoBaHHas MeOelb, KOMIIbIOTEPHAS
TEXHHMKA C BO3MOXHOCTBIO BBIXOJA B
Hutepuer u obecrieuenuem gocryna B DMOC,
9KpaH, MyJIbTUMEIUNHBINA IIPOEKTOP,
MIporpaMMHOE obecrieyeHue

YuTansHbIN 321
OUOIUOTEKHU

7. OcoGeHHOCTH OpraHu3anuu 00pa30BaTeJIbHON AeITeJIbHOCTH IJIS JINIL €
OrpaHN4Y€HHBIMHU BO3MOKHOCTSMU 3I0POBbS U MHBAJIU/IOB

Jluila ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH 370poBbsi (OB3) M uHBaIMIIbI
UMEIOT BO3MOYKHOCTh OECHPEMSATCTBEHHO TMEPEeMENIaThCsi U3 OJIHOTO y4eOHO-
7a00paTOPHOTO KOpIyca B IpYroM, MOJHATHCS Ha BCE ATAXKU y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThLCSI B YUEOHBIX M WHBIX MOMEIIEHUSIX C YYETOM OCOOEHHOCTEU
NCUXO0()U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jist o0yuenus aun ¢ OB3 v MHBaNMI0B, UMEIOIIMX HApPYLIEHUs OMOPHO-
JIBUTATEJIBHOTO arnapara, 00ecleueHbl YCIOBHs OeCPEensTCTBEHHOTO I0CTYyIa BO
BCce ydeOHble momenieHus. MHpopManus o crnenuaibHbIX YCIOBHSX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 ¥ uHBanuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETA
www//kgeu.ru. HMmeercs BO3MOXKHOCTb OKa3aHUS TEXHUYECKOHM  IOMOIIU
ACCHUCTEHTOM, a TaK)K€ YCIYT CypAONEPEBOAYMKOB U TH(PIOCYPIOTIEPEBOTUUKOB.

Jns amantanuum Kk Bocnpuatvio junamMu ¢ OB3 u uHBamumamu ¢
HApyILICHHBIM CI[yXOM CIIPaBOYHOTO, y4e€OHOro Marepuaja IO JUCLHILIMHE
00ecreunBarOTCs CAEAYIOUIUE YCIOBUS:

- i1 JOy4lled OpHEHTAaUud B ayJAUTOPUM, IPUMEHSIIOTCS CHTHAJIBI
OIOBELICHUS O Hayajle U KOHIIE 3aHATH (CI0BO «3BOHOK) IMUIIETCS Ha JIOCKE);

- BHUMaHHE CJa0O0CIbIIaero o0y4yaroulerocss MpUBJIEKAaeTCs MeAarorom
KECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ OOy4aroUIUMCs, MEJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH NPEIJIOKEHUSIMHU, oOecreunBas BO3MOXXHOCTb
YTEHUsI IO TyOam.

KommneHncanusi 3aTpy/lHEHUI pEYeBOTO W HUHTEIUIEKTYaJbHOTO Pa3BUTHS
c1abOCbIIIANIMX 00yYarOIIUXCs MPOBOAUTCS IMTyTEM:

- UCTIOJIb30BAHMSI CXEM, IMAarpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALUN
C TUIIEPCChUIKAaMH, KOMMEHTUPYIOLUIUMH OTAENIbHbIE KOMIIOHEHThI N300pakeHNUS;

- PEryJISIpHOTO TPHUMEHEHHUs YIOPaKHEHUH Ha rpaduueckoe BbIAEICHUE
CYILLECTBEHHBIX MPU3HAKOB IIPEIMETOB U SIBJICHUN;

- obecrieyeHUs] BO3MOXKHOCTU JJii OOy4YarolIerocs IMOJYYUTh aApPECHYIO
KOHCYJIbTAIIMIO 10 AJIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jns amantanuu Kk Bochnpuatvio junamMu ¢ OB3 u uHBanmumamu ¢
HapYLIEHUSIMUA 3PEHUsS] CIPABOYHOIO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
[IPELYCMOTPEHHOI'O oOpa3oBaTeNpbHOM  NPOrpaMMoil MO  BBIOpAaHHOMY
HaIpaBJICHUIO MOATOTOBKHU, 00ECIIEYMBAIOTCS CIIEYIONIUE YCIOBUSL:

- BeJieTcs afanTtauus odUIMaibHOTO caiita B ceTw MHTEpHET ¢ yueTrom
OCOOBIX TIOTPEOHOCTEW WHBAIMAOB IO 3pPEHUIO0, OOECIeUMBACTCS HaTUYUE
KpynHOIIpUGTOBOM CIIpaBOYHON MH(OPMALIMK O PACTIUCAHUU YU€OHBIX 3aHSITHH;

- IeJaroOrTMYecKuii pabOTHUK, €ero coOeceqHUK (MpU HEOOXOIUMOCTH),



http://www.kgeu.ru/

NPUCYTCTBYIOIIME HA 3aHATUH, NPEJCTABIAIOTCS OO0y4alOUIMMCs, NpPU 3ITOM
KQXK/IbI pa3 Ha3bIBaeTCs TOT, K KOMY NeJaroruueckuii paboTHUK 0OpalaeTcs;

- IEUCTBUSI, JKECThI, IEPEMEILICHUS MeIarorMYecKoro paboOTHUKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyatHas uWHGOpMaIMA MPEJOCTaBIsSIeTCs] KpynHbIM 1mpudTom (oT 18
MIYHKTOB), TOTAJILHO 03BYYHBAETCS;

- obecnieynBaeTcs HEOOXOIUMbIN YPOBEHb OCBELIEHHOCTH MOMEIICHUH;

- PEJOCTABIISIETCS BO3MOXHOCTh HMCIOJIb30BaTh KOMIIBIOTEPHI BO BpEMs
3aHITHH U MPaBO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KETaHUIO 00yJaIONUXCs).

dopMa TPOBEACHUA TEKYyUIEM W NPOMEKYTOUHOM aTTECTAluy IS
obyuaroruxcst ¢ OB3 u mHBaNHIOB ONpeIesaeTCs MeJarorniecKuM paboTHUKOM B
COOTBETCTBHM C y4eOHbIM I1aHOM. [Ipum HeoOxonumocTu oOyuaroniemycst ¢ OB3,
WHBAIMAY C YYETOM HMX HHJMBHAYAJIbHBIX MCUXO(PU3NYECKHX OCOOEHHOCTEMN
JTAETCS1 BO3MOYKHOCTB IIPOWTH MMPOMEKYTOUHYIO aTTECTALMIO YCTHO, TMCBMEHHO Ha
Oymare, NMHCbMEHHO Ha KOMIIbIOTEpE, B (OpME TECTUPOBAaHUS U T.I., JHOO
IIPENOCTABISAETCS JOMOIHUTENBHOE BpeMs JUIsl HOATOTOBKH OTBETA.

8. Meroguyeckue  peKOMeHJAUMM I8 NpenojaBarejed 10
OPraHU3alHUN BOCIIMTATEIbHONH PadoThI C 00y4arOIIMMHUCS.

Metoauueckoe obecreueHHE Tpolecca BOCHHUTAHUA — O0yYaroluxcs
BBICTYIIAET OJHUM U3 ONPEEAIONMX (PaKTOPOB BEICOKOTO KauecTBa 00pa30BaHUs.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIULUIO,
YETKYK) TPaKIAHCKYIO IIO3MUIMI0, CaMOJMCLUMIUIMHY, TBOPYECKHHM IIOAXOZ B
pelieHnn NpoQecCHOHANbHBIX 3aJady, B XOJle¢ 00pa30BaTeNbHOIO Mpollecca
coco0CTBYET OPMUPOBAHUIO TAPMOHUUHOM JTUYHOCTH.

[Ipn peanuzauuMu OUCUMIUIMHBI TPENOAABATENb MOXET HCHOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PabOThI:

- MeToAbl GOPMHUPOBAHUS CO3HAHUA JIMYHOCTH (Oecena, TUCIyT, BHYIICHUE,
WHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEP, CAMOKOHTPOJIb, paccKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpraHu3aluu JAeATEIbHOCTH U (POPMUPOBAHUS OMbITA MMOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, NeJaroruyeckoe TpeOOoBaHUE, MOPYUYEHUE,
IpUYyYEHHE, CO3/IaHNEe BOCIIUTHIBAIOUINX CUTYallul, TPEHUHT, YIIpaXKHEHUE, U 1. );

- METOJIbl MOTHBAIIMH AESITEILHOCTU U MOBEACHUS (0100peHHEe, OOIIPEHUE
COLIMAJIBHOM AaKTUBHOCTH, NOpPULAHUE, CO3JIaHWE CHUTyalul ycnexa, CO3JaHHe
CUTYaLMH 711 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peanuzauuyd JAUCUMIUIMHBI IPENOAABATENb JOJDKEH YYHUTHIBATH
CJIEIYIOLIME HAIIPABJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- opMHpOBaHKE y OOYYAIOIIUXCS LEIOCTHOTO MHPOBO33PEHHUS, POCCHUICKOMN
UJIGHTUYHOCTH, YBOXKEHUS K CBOEH CEMbE, OOIIECTBY, TOCYAAPCTBY, IPUHSTHIM B CEMbE
U 0OIecTBE JJOyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM  LEHHOCTSM, K
HAIlMOHATBHOMY, KYJBTYPHOMY W HCTOPHUYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJICHHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- hbopMuUpOBaHUE Y OOYYAIOIIUXCS AKTUBHOM TPaKTaHCKOW  TMO3HUIIUH,



OCHOBaHHOM Ha TPAJULMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX LIECHHOCTSIX
POCCHIICKOT0 OOIIECTBA, [T MOBBIIIEHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATN30BBIBATD
CBOM KOHCTUTYIIMOHHBIE IpaBa U 003aHHOCTH;

- pa3BUTHE TMPABOBOM M  TMOJUTUYECKOM KYJIbTYpbl OOy4Yaromuxcs,
pacuMpeHre KOHCTPYKTUBHOIO Y4YacTHs B NMPUHATUU PELICHUH, 3aTparuBaroInX
UX TpaBa M UHTEPECHl, B TOM YHUCJE B Pa3IMUHBIX (hOpMax camMOOpraHHU3aluHy,
caMOyIIpaBJieHUs1, OOLIECTBEHHO-3HAYUMOM 1€ITeIbHOCTH;

- bopMHpOBAHWE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJLIIONIUX  MPOTHBOCTOATH  OKCTpeMHU3My,  KceHodoOuu,
JACKPUMHUHALIMM 110 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAaIMOHAIbHBIM
MpU3HAKaM, MEXITHUYCCKON W MEKKOH(PECCHOHAITBPHOW HETEPIIMMOCTH, IPYTUM
HETAaTHUBHBIM COIIMAJIGHBIM SIBICHUSIM.

LlyxoeHno-npascmeennoe gocnumanue:

- BOCIIMTAaHUE YYyBCTBA JOCTOMHCTBA, YECTU M YECTHOCTHU, COBECTIUBOCTH,
YBAXKEHUSI K POAUTEIAM, YUUTENSAM, JIFOASAM CTAPLIEro MOKOJIEHHUS;

- bopMHpOBaHHE TMPUHIUIIOB KOJUICKTUBU3MA U COJIUJIAPHOCTH, JyXa
MUJIOCEPIUST U COCTPAJaHus, MPUBBIYKH 3a00TUTHCS O JIIOASX, HAXOMISIIUXCA B
TPYAHOM KU3HEHHOMN CUTYalLlUU;

- hopMHpOBaHKE COJUAAPHOCTH U YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU
[I0 OTHOLICHUIO K JIOASM C OIPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbBS,
IPEOJIOJICHUE TICUXOJOTHYECKUX OapbepoB IO OTHOLICHHUIO K JIIOASIM C
OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU;

- hOpMHUPOBAHUE HSMOILIMOHAIBHO HACBIIIEHHOTO W JIyXOBHO BO3BBIIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TIEpeIaBaTh APYTUM CBOM 3CTETUUYECKUI
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- hopMHUpPOBAHNE ICTETUIECKON KapTHHBI MUPA;

- popMUpOBaHUE YBaXKEHUSA K KYJbTYPHBIM IIEHHOCTSIM DPOIHOIO TrOpoJa,
Kpasi, CTpaHbl;

- IOBBIIIEHNE TTO3HABATEIbHON aKTUBHOCTH O0yYaIOLIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMHpOBaHKEe y 00YUaIOIIUXCSl HAYYHOTO MUPOBO33PEHUS;

- popMuUpOBaHNE YMEHUS MOTy4aTh 3HAHUS;

- opMupOBaHNE HABBIKOB aHAJIM3a U CHHTE3a MHGOpPMAIUH, B TOM YHCIIEC B
npodeccuoHanbHOi 001acTH.
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OneHouHBIE  MaTepHabl 1O  JAWCHHWIUIMHE, TPEeIHA3HAYCHHBI IS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUSI HA COOTBETCTBUE MHAUKATOPAM JOCTHKECHUS
KOMIIETEHITUH.

OueHuBaHue pe3yJabTaTOB OOYYEHUsS IO JAUCIHUIUIMHE OCYLIECTBISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexyTouHol aTTecTanuu, MpOBOJIUMBIX
no OayuibHO-peiiTuHroBol cucteme (bPC).

1. TexHoJiornueckasi Kapra
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Pasnea 1. « ®usuko-xumunueckue | TK1 15
OCHOBBI CTPOEHHUSI MaTepHaJOB U 15 | 0-15 30 15-20
HX CBOMCTBa»
TecT unm NMUCHbMEHHBIN OITPOC 15
3amuTa 1a60paTOpHON pabOTHI 15
Pasnen 2.  «Teopernueckue | TK2
OCHOBBI CILJIaBOB. TepMuueckas u 15-
P 15 |0-15 15-20
XUMHKO- TepMUYECKas 30
00paboTKH cTam»
Tect nnu nuceMeHHBIN ONpoOC 15
3amuTa 1a60paTopHOil paboThI 8
[IpakTnueckoe 3aganus 7
Pasnen 3. «Marepuansr Ha | TK3 15
OCHOBE IIBETHBIX METAJIOB U 15 |0-15 30 15-20
KOMITO3UITMOHHBIE MAaTEPHUAITBD»
TecT Wi NUCbMEHHBIN OIPOC 15
3amuTa 1a00paTopHO pabOTHI 5
Kontponbnas pabora 10
IIpomexyTouHasi aTTecTanus OM 0-40
(3x3aMeH)
B mucemenHoii hopme 1o
0-40
omeram




2. OneHOYHBbIEe MATEPHUAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOUHOM aTTeCTAlUH
[IIxana olleHKH pe3yJbTaTOB OOYYEHUS MO JUCHUILIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHJUKATOpa KOMIETEHIUU
N N Hwuxe N
Boicokuit | Cpenuuit Huzknit
3arianu- CpeaAHEro
Koz Koz POBAHHBIC o1 85 1o 100| ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | MHAMKATOpa pe3yIbTaThl
TEHIIMU | KOMIIETEHIMH | OOy4€EHHMs 110 Illxana oneHNBaHUs
UCITUTUTAH HEYIOB-
AUCLUIIIAHC YAOBIIET- Y
OTJIMYHO XOPOIIIO JIETBOPH-
BOPHUTEIIBHO
TCJIBHO
3a4TEHO HE 3a4TCHO
3HATh:
B nomrom | C HerpyOsl- | He B monmom| He 3Haer
obbeme | MM ommOKa-| oObeMe bm3uKo-
3HaeT MH 1 HeJI0- 3HaeT | XUMHYECKHUE
¢bm3uKo- YeTaMu ¢bm3uKo- OCHOBBI
XUMHYECKUE 3HaeT XUMHYECKUE| CTPOSHUS U
¢buznko- OCHOBBI | (PU3UKO-XH-| OCHOBBI CBOICTBa
XUMHYECKHE CTPOCHUS M | MHYECKUE | CTPOSHUS U | MATEepUAJIOB,
OCHOBBI CTPOCHUSI| CBOKMCTBA OCHOBBI CBOICTBA | 3aKOHOMEPH
U CBOMCTBAa | MarepuasioB,| CTPOCHUS U | MATEPUAIIOB,  OCTHU HX
MaTepuaioB, | 3aKOHOMEPH| CBOMCTBA | 3aKOHOMEpH| W3MEHEHUs
3aKOHOMEPHOCTH | OCTH MX | MaTepHalOB,| OCTH MX noj
WX U3MEHECHHSI | M3MEHEHHS | 3aKOHOMEPH| M3MEHEHHS | JeUCTBUEM
noJ1 AecTBHEM noj OCTH UX noj BHEIITHUX
BHEIITHUX NCHCTBUEM | U3MEHCHUS | JICUCTBUEM | (PaKTOpPOB,
(haKkTOpOB, TUIBI M| BHEIIHUX oz BHEITHUX THIIBI U
MapKH ¢akropoB, | neiictBueM | (hakTOpOB, MapKu
KOHCTPYKIMOHHBI|  TUIIBI U BHEITHUX TUMBI M | KOHCTPYKIIN
X MaTEpHAJIOB MapKu (bhaxTopoB, MapKu OHHBIX
OIIK-1 | OIIK-1.5 KOHCTPYKIIY | THIIBI ¥ Map-| KOHCTPYKIIM | MaTe€pUaioB
OHHBIX KU OHHBIX
MaTepUaioB| KOHCTPYK- | MaTepualioB
[MOHHBIX
MaTepraoB
YMETB:
CeobomHO M|  YMeer C Ymeer ¢ He ymeer
OCYIIECTBIATD | 5o omibok| He yOBIMH | HETPYOBIMHU | OCYIIIECTBIIS
000CHOBaHHBIH P P y
BELGo yMEeeT | OIIMOKaMH U| OIMOKaMH U Th
p OCYIIIECTB- | HEMOUETa-MHU| HeTOUETa-MH| 000CHOBAaHH
MaTepuaios, o
CPEICT JISITh OCYIIIECTBIIsI| OCYIIECTBIISI| BIii BEIOOP
p 000CHOBAH- Th Th MaTepua’os,
METOJI0B HX .
HBIN BBIOOp | 000OCHOBaHH| OOOCHOBaHH| CPEJICTB U
HCCJIEJOBAHMSI Ha 9 9
MaTepuasoB,| bl BBIOOp | BbIil BEIOOP | METOJIOB MX
OCHOBE aHaJIn3a
- CPEACTB U | MAaTepUAJIOB,| MaTEPHAJIOB,| UCCIEIOBAH
Y METOJIOB MX | CPEIACTBH | CPEICTB U vs Ha
JKCIUTyaTaluH,
MCCIIEIOBAaHN METOJIOB MX | METOJIOB X | OCHOBE
9KOJIOTUYECKHUX U
s Ha OCHOBE | ICCJIEZIOBaHH| UCCIIE/IOBAaHY|  aHaIn3a
SKOHOMUYECKUX .
aHaM3a | s HAa OCHOBE| sl HA OCHOBE| YCIJIOBUM
(dakTopoB .
YCIIOBHH aHaim3a aHam3a | KCIUTyarail




AKCIUTyaTaly| yCIOBHIA YCIIOBHIA u,
u, HKCIUTyaTaly| SKCIUTyaTaly| 3KOJI0THYeC
HKOJIOTHYECK u, u, KUX U
UX U HKOJIOTMYECK| HKOJIOTNYECK| SKOHOMHUUEC
HKOHOMHYEC X 1 X 1 KUX
KUX HKOHOMHYEC| SKOHOMHUYEC| (hakTOpoB
(haxTopoB KHX KHX
(axtopoB | (akTopoB
BJIQJICTh!
IIponemonct| Mmeror Nwmeer He
PHUPOBaHBI MECTO MHHHUMAJIbH | IPOAEMOHCT
BCE OUIMOKU M | BIi HAOOp | PUPOBAHBI
HaBbIKaMU OCHOBHBIE | HEJOYEThI B| BIAJCHUS | OCHOBHBIE
BbIOOpa HaBBIKU HABBIKAX | HABBIKAMU | HABBIKH
MaTepHaJoB U BbIOOpa BBIOOpA BBIOOpA BbIOOpa
Ha3HAYCHUS MX | MAaTepUaAJIOB| MAaTEpPUAJIOB| MAaTEPUATIOB | MaTEPUAJIOB
00paboTKu u u u u
Ha3HAUYeHUs | HA3HAUCHUS | HA3HAUCHUS | HA3HAUCHUS
uX uX uxX ux
00paboTku | 00paboTKM | 0OpadoTKK | 0OpabOTKH
3HATH:
C
HEerpyObIMH
B nonnom Py 3HaeT He B
omnoKaMu He 3naer
o0beme MIOJIHOM
u CpeICTBa U
CpeIcTBa U 3HAeT o0neme
HeoueTaMu METOBI
METOIBI CpeAcTBa U CpeAcTBa u
3HaeT UCCIIeIOBaH
WCCIIeTIOBaHUS METO]IbI METO/IBI
CpeAcTBa ust
CTPOCHHUS M | UCCIIEIOBaH WCCIIeZIOBAaH
. METO/1bI CTPOEHUS U
CBOWCTB Usl CTPOEHUS] Usl CTPOEHHUS .
. WCCIIeIOBaH - CBOWCTB
KOHCTPYKIIMOHHBI| W CBOHCTB Y CBOWCTB
X MaTepuaos | kouerpykuu| o Lo konerpykuu| Kon e DY
p PYK Y CBOMCTB PYK MOHHBIX
OHHBIX OHHBIX
KOHCTPYKIIU MaTepuasoB
MaTepuasoB MaTepHaoB
OHHBIX
MaTepHaJoB
eTh:
ONK-2 |OIK-24
[TonezoBatbess | CBobGomHo, | Ymeerc | Opuentupye| He ymeer
CMpPaBOYHBIMU | 063 OIMOOK,| HErpyObIMU TCS B IIOJIb30BaTh(
JTAHHBIMHU TI0 MOXET | OIIMOKAMH | CTIPABOYHBIX o
XapaKTEePUCTHKaM | TIOJIb30BaThC| HEOUETaMH | JIAaHHBIX T10 | CIIPABOYHBI
MaTepuaoB, s HOJIb30BAThC| XapaKTEPUCT MU
Ha3HAYaTh CIIPaBOYHBIM| s WKaM aM | JaHHBIMH T1Q)
rapameTpbl Y TAHHBIMH | CLIPABOYHBIM| MaTEPHAIIOB,| XapaKTEPHCT|
TEXHOJIOTHYECKHX 1o Y JJaHHBIMH | ¢ OOJTBIIIM MKaM
MPOLIECCOB XapaKTepUCT 1o KOJIMYECTBO | MAaTEPHAIIOB,
AKCIUTyaTaInH, MKaM XapaKTeprCT| M OMIMOOK | Ha3HAYaTh
TEPMHUUECKON | MaTepUasIoB, HKaM Ha3Ha4aTh | MapaMeTpsI
00paloTKH Ha3HayaTh | MarepuasoB,| MapaMeTpbl | TEXHOIOTUY
KOHCTPYKIIMOHHBIX| TIapaMeTphbl | Ha3HauaTh |TEXHOJOTHYE  €CKUX
MaTeprualioB, | TEXHOJOTHYE| TapamMeTphl CKHX TPOIIECCOB
BBIOMPATH U CKHX TEXHOJIOTHYE TMPOIIECCOB | AKCILTyaTarl
OIPENIENISAT TIPOIIECCOB CKHX DKCIUTyaTaly| u,




METO/Ibl, CPEJICTBA | FKCILTyaTally| IMPOLECCOB u, TEPMHUUECKO
¥ HOPMBI H, SKCIUTyaTaly TepMUIECKO i
Pa3pyIIAOIIETO U | TEPMHUYECKO H, it 006paboTKu| 00pPabOTKH
HEpa3pyLIAKOLIEro | i 00paboTKu| TepMUYECKO |  JeTaliel neranen
KOHTPOJISI KaUeCTBa KOHCTPYKIIM | i 0OpaOOTKH| YCTaHOBOK | YCTAHOBOK

MaTepuaoB OHHBIX JeTanieid | 3HeprocHad | sHeprocHad
MaTepualioB,| YCTAaHOBOK KEHH, HKEHMU,
BBIOMpATh U | SHEProcHad | BIOMpATH U | BHIOUpATh U
ONPENIeIISITh | JKEHUsl, | OIpENeNsTh | ONPEeeNsTh
METO/bI, | BBIOMPATh M| METOIPbI, METO/IBI,
CpeICTBa U | ONpPENENATh | CPEACTBA U | CPENCTBA U
HOPMBI METO/IBI, HOPMBI HOPMBI
pa3pylLIaroNl| CPEACTBA U | pa3pyLIAOL| pa3pyLIAkOLL]
ero u HOPMBI ero u erou
Hepa3pylIako| pa3pyLIatoLl| Hepa3pyllao| Hepaspylia
IIero ero u IIET0 IOIIIETO
KOHTPOJISL | HEpa3pyllaw KOHTPOJIS | KOHTPOJIS
MarepruaioB IIET0 MaTepuasioB | MaTepruaioB
KOHTPOJIS
MaTepuaoB
BJIAJICTh:
[Tonnouenno| Ocymects- | Mmeercs [Ipu
BIIAJICET Jser MHUHHMMAJIbH | PELICHUH
METOJaMi | OIIMOKU B | bl HA0Op | CTaHJAPTHBI
MCTOMAMIT CTPYI™) YKT MeTozax HAaBBIKOB | X 33714 HE
TYPHOTO aHaiisa H?;o aI}{IE Cc BIIQJICHUS | IPOJIEMOHCT
KayecTBa mMare- TPYKIYP p
JM3a Kaye- | HOro aHa- | METOJaMH | PUPOBaHBI
pHaJIOB, METO/IH-
CTBa Marte- nm3a CTpyKTypHOI| 0a30BbIe
Kamu Jaboparop-
pUaNioB, Me-| KadecTBa | O aHaIW3a | HABBIKU
HOTO OTIpeJiene-
TOJMKAMH | MAaT€PUAJIOB, KadyecTBAa | BIIAJICHUS
HUS UX CTPYK-
% Jaboparop- | METOAMKAaX | MaTepualioB,| METOaMU
TYDBUH CBOUCTB, | o omipe- | naGoparopro METOJIMKaMH| CTPYKTYPHO
HaBBIKAMU pa- P paTop TPYKIYP
JIeTIEHNs UX ro 7ab0opaTopHO| TO aHAHM3a
00T co cripa- c bI 1| OTIPEICIICHH o KauecTBa
BOYHOM JIUTEpa- TPYRIYP P
. CBOJACTB, 1 UX onpe/iesieHH | MaTeprasoB,
Typoil u 6azamu
HABBIKAMHU | CTPYKTYPBI U S UX METOAMKaMH
JAGHHBIX TP BB - 6mh1 co | cBoiteTs, pH| ¢ YKTYpBI H| JJaOOpaTopH
Oope MaTepHualioB, P . » [IDH) CTPYKTYP patop
CIIPaBOYHOM| paboTe co | CBOMCTB, oro
METOAMKAMHU BbI- . .
JIMTEPATypOll| CIIPaBOYHOM| HABBIKAMU | OIPEIENICHH
TIOJTHEHUSI pacye- .
u 0azamu | UTEpaTypor| paboThI CO s UX
TOB MPUMEHH™ | o iHbix npu| 1 Gasamu | crpaBouHoi| ¢ bl
TEJBHO K UCTIOJh- p P I| CTPYRIYP
BBIOOpE Ma- | IAHHBIX IIPH | TUTEPATYPOH| U CBOKCTB,
30BaHMIO KOHCT-
TEpPUAJIOB, BBIOOpE u 6azaMy | HaBBIKAMU
PYKIIMOHHBIX Ma-
METOAMKAMH| MAaTEPHAIIOB,| JaHHBIX TIPH| PabOTHI CO
TEpUaoB, TEXHU- .
BBITIOJTHEHMS| BBITIOTHEHUSA|  BBIOOpE | CIIPaBOYHOM
YECKHMH CPEJICT-
pacueToB | pacyueTOB | MaTEPHAIIOB,| JIUTEPATYPO
BaMU ompeerne- .
NPUMEHHU- | IPUMEHHTENI| METOJMKaMu| i 1 Oa3amu
HUS TTApaMeTPOB
TEJIBHO K BHO K | BBITIOJIHEHUS| TAHHBIX TIPH]
KOHCTPYKLIMOH-
UCTIONIB30- | UCTIONB30BaH  PacyueToB BBIOOpE
HBIX MaTEpUAIOB
BaHUIO KOH- U0 TIPHIMEHUTE]T| MaTepUaJIoB,
CTPYKLIMOH- | KOHCTPYKLIU BHOK  |METOIUKaMH
HBIX MaTe- OHHBIX | FICTIOJIb30BaH| BBITOJTHEHU




pHaoB, | MaTepUasoB, U0 s pacyeToB
TEXHUYE- | TEXHUYECKH | KOHCTPYKIH | IPUMEHUTET]
CKHMH MU OHHBIX BHO K
CpEIICTBaMHM | CPE/ICTBaMM | MATEPHUAIIOB,| UCIIOJIB30BA
orpezsiene- | ONpeeieHH | TEXHUUECKU HUIO
HUS [Tapa- o MH KOHCTPYKITH
METPOB | MApaMeTpPOB| CPEACTBAMHU |  OHHBIX
KOHCTPYK- | KOHCTPYKLIH | ONPEJEIICHH | MAaTEPUAJIOB,
LIMOHHBIX OHHBIX s TEXHUYECKH
MaTepuasIoB.| MaTEpUAJIOB.| IapaMETPOB MH
KOHCTPYKIIH | CPEACTBAMU
OHHBIX | ONIPENETIECHU
MarepHuasoB. o
apaMeTpoB
KOHCTPYKIH
OHHBIX
MaTeprajIoB

OlleHKa «OTJHYHO» BBICTABJISACTCS 3a BBIINOJHCHUE TECTOBBIX 3aJaHMIA;
MPAKTUYECKUX 3aJaHUH; KOHTPOIBHOW pabOThI; 3alUTy JTa0OPATOPHBIX B YCTHO-
MMMCBMEHHOW (hOpME M OTBETHI Ha BOIPOCH dK3aMEHAIMOHHOTO Ouieta. [lpwm
OTBETE Ha BOIPOC OMJieTa JOJDKHO OBITh MPOAEMOHCTPHUPOBAHO MPOYHOE 3HAHUS
OCHOBHBIX TIPOIIECCOB H3y4yaeMOW MpeAMETHOH 001acTH, TNIyOMHA W TIOJHOTA
PAacKpBITHS TEMBI (BOIIpOCa), BlIaJICHUE TEPMUHOJIOTHYECKUM aImapaToM, yMEHHE
OOBSICHATH CYIITHOCTb, SBJICHHMM, TIPOIECCOB, COOBITHH, JelaTh BBIBOABI U
00001IIeHMS,

JaBaTb AapryMCHTHUPOBAHHBLIC OTBCTBI, IIPHBOAUTL IIPUMCPLI;

cBOOOIHOE BJIAJICHUE MOHOJIOTHYECKON peublo, JIOTUYHOCTD u

II0CJIEI0OBATEIBLHOCTh OTBETA,
OneHka «XOpoOWIO» BBICTABISIETCS 3@ BBINOJHEHUE BBICTABIISIETCS 34
BBITIOJIHEHHUE TECTOBBIX 3aJIaHHM; MPAKTUUECKUX 33JJaHUi; KOHTPOJIHLHOU PabOTHI;
3alIUTy J1TAOOpPaTOPHBIX B YCTHO-NIMCBMEHHOM (opMe M OTBETHI Ha BOIPOCHI
’K3aMEHalMOHHOro Ousera. OLEHUBAeTCsl OTBET, OOHAPYKMBAIOIIUN MPOUYHBIE
3HAHMSI OCHOBHBIX IPOILIECCOB H3y4aeMOM MNpPEeIMETHON 001acTH, OTIMYaeTCA
IJIyOMHOW M TIOJHOTOM pACKpbITUS TEMBbl; BIAJICHUE TEPMUHOIOTHYECKUM
anmnaparoM; yMeHUE OOBACHATH CYIIHOCTb, SIBJICHHH, MPOLIECCOB, COOBITUH,
JieN1aTh BBIBOJBI U 00OOIIECHHUS, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, TPUBOIUTD
OpUMEpBI; CBOOOIHOE BJIAJEHUE MOHOJIOTMYECKON peublo, JIOTUYHOCTh U
IIOCJIEA0BATEIBHOCTD OTBETA. JlomycKaeTcst 0JlHa — JBE HETOYHOCTHU B OTBETE.
OneHka «y/AOBJICTBOPHMTEJIBHO» BBICTABIIIETCS 32 BBIINOJHEHHE 32
BBITIOJIHEHHUE TECTOBBIX 3a/IaHUM; MPAKTUYECKUX 3aJJaHUI; KOHTPOJIbHOU padOThI;
3alUTy Ja0OpPAaTOPHBIX B YCTHO-MUCBMEHHOM (oOpMe M OTBEThl Ha BOMPOCHI
HK3aMeHallMOHHOro Owiera. OlLieHUBAeTCs OTBET,

CBUJCTENbCTBYIOIIMN, B

OCHOBHOM, O 3HaHUM TMPOILIECCOB HU3ydyaeMOH MpeaMeTHOH oO0jacTu,




OTJMYAIOIIMNCSA HEIOCTATOYHON TJIYyOMHOW M TOJIHOTOM PAaCKpPBITUS TEMBL;

3HAHUCM OCHOBHBLIX BOIIPOCOB TCOPHH, ciabo C(i)OpMI/IpOBaHHBIMI/I HaBbIKaMH

aHaJIi3a

SIBJICHUH,

IMpOLCCCOB, HCOOCTAaTOYHBIM

YMCHUCM

aBaTh

APryMCHTHPOBAHHBIC OTBCTLI U ITPUBOIUTH IIPUMCEPBI; HCIOCTATOYHO CBO60,ZIHI>IM

BJIaJICHUEM MOHOJIOTHYECKOM pPC€UYbI0, JIOTHYHOCTBIO W IIOCJIICAOBATCIBHOCTBIO

OTBCTA. I[OHYCKEICTCH HECKOJILKO OIIIMOOK B COACPIKaHNH OTBCTA.
OHeHKa «HEYAOBJECTBOPUTECJIBbHO>» BBLICTABIICTCA 34 ci1aboe W HEMOIHOE

BBITMIOJTHEHHE TECTOBBIX 3a/IaHUM; MPAKTUYCCKUX 3aJaHHif; KOHTPOJIbHON padOoThI;

3alUTy J1a0OpaTOPHBIX B YCTHO-NMCBMEHHOW (QoOpMe M OTBETHl Ha BOIPOCHI

OK3aMCHAaIIMOHHOI'O oumera.

3. IlepeyeHb OLIEHOYHBIX CPE/ICTB

KpaTKaH XapaKTCpUCTUKa OLCHOYHBIX CPCIACTB,

HCIIOJIBb3YEMBIX IIPH

TEKyILEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTaluy 00y4aroImerocs
10 IUCHUUTIIMHE:

HaumenoBanue
Onucanue OLEHOYHOTO
OLICHOYHOT'O KpaTkas xapakTepucTUKa OIIEHOYHOTO CPEe/ICTBA epenCTBa
cpeacTa p
CpenctBo IPOBEPKU MEHUI MPUMEHSITh Komriekr
KonTponbhas pedl POBEp Y p N
aGota (KutP) NOJYyYCHHbIE  3HAHWSA Ui pEHmIeHHs  3a]ad | KOHTPOJBbHBIX 33aJaHHUN
P OTPEICIEHHOr0 THUIIA TI0 TEME HIIU Pa3eny 110 BapuaHTaM
[lepeuens 3amanuii u
OTHer 1o Beimonnenue nabopatopHoi  paboThl, 00pabOTKa | BOMPOCOB IS 3AIIUTHI
1a60DATODHOMN pe3yJbTaTOB HUCHBITAHUM, U3MEPEHH, dKCIIEPUMEHTA. | J1JAOOpaTOpHOI padoTHI,
a6OIT) e ( (5) JIP) Odopmienue OTYeTa, 3alllUTa  pe3yNbTaToB | MEepedeHb TPeOOBaHMI K
P n1abopaTopHOi pabOTHI 1O OTYETY OTUYEeTYy
CpelcTBO OLEHKH yYMEHUS MPUMEHSTHh MOJIy4YEeHHBIE
TEOPETUYECKHE 3HAHUS B TPAKTUYECKOH CHUTyalluu.
[TpakTyeckoe Kowmrmekr 3agau u

3amanue (I13)

3aI[aHI/IC HAIlpaBJICHO Ha OLCHHWBAHUC KOMHCTCHL{I/Iﬁ
o AUCHUIITIMHE, COACPKUT YCTKYIO MHCTPYKIHUIO I1O
BBITIOJTHCHUIO NJIK AJITOPUTM ,Z[eI\/’ICTBI/II‘/JI

3aJIaHUN

Cucrema CTaHAAPTU3UPOBAHHBIX 3a/1aHHM,
KoMIiekT TecToBbIx
Tecr (Tecr) MIO3BOJIAIOILA aBTOMAaTU3UPOBATH pouenypy sananmii
M3MEpPEHUs YPOBHS 3HAHUN U yMEHUHN 00y4aronierocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH WHbIE MaTEPHUAJIbI,

He00X0oauMBbIe 1JISl OLeHKH 3HAHWI, YMEHUl U HABBIKOB, XapaKTEePHU3YOIIHUX
3Tanbl (JOPMHUPOBAHUS KOMIIETEHIIMH B MPoLecce 0CBOCHMS AU CIUTIIUHBI
Ilpumep 3a0anus
s tekymero kourpoJas TK1 :
[TpoBepsemas kommnetrenus: OIIK-1.5 — JlemoHcTpupyeT 3HaHue obJacTeit

IIPUMEHEHUS, CBOWCTB, XapaKTEPUCTUK

COOTBETCTBHUHU C TPEOYEMBIMU MapaMeTPaMHU;

QJICKTPOTCXHUYCCKUX MATCPHAIOB, B




Otuer no jsadoparopHoii padore (OJIP)
KonTposabsHbie Bonpockl k J1abopaTopHoii padore Ne 1 «Kpucranauzanus MeTaiioB
U coJIeiD)

1. Ilepeuncnure ¥ ONULINTE CYLIECTBEHHBIE XapaKTEPUCTUKU KPUCTAJUINYECKON CTPYKTYPBI.
2. DHepreThyeckue YCJIOBHs TMpolecca Kpuctaiumzanuu. I[lodemy npeBparieHus
IIPOUCXOAT IPU CTPOrO ONPEIEIEHHBIX TeMIEpaTypax?

3. KakuMu BHEIIHUMH YCTIOBUSIMU OIIPEIEIISIETCS] arperaTHOE COCTOsIHHE BellecTBa?

4. [Touemy He COBMATAIOT TEOPETHUYECKAs U (PaKTUUECKasi TEMIIEPATyphl KPUCTAITU3ALIH?
5. Kak BiusieT cTenens nepeoxiaxaeHus Ha Ipoliece KpucTaIn3aluu MeTamia?

6. Uto Takoe MaKpo- U MUKpoaHaJIn3?

7. Kakue nedextsl 0OHapy>KMBaIOTCS MPU MaKpoaHAIU3€e U MUKpoaHainu3e?

8. Kak ycTpoeH ontuueckuii MUKpOCKOM?

9. Kak BBISBIISIETCS. MUKPOCTPYKTYpa METAJLIOB?

10. Kak nmoaroraBinuBaeTcss MUKpOUUIA( JUIsl HCCIIEI0BaHUS?

KouTtpoJbHbie Bonpockl K JadopaTopHoii padote Ne 2 «MeTtautorpaguyeckuii MeTos
HCCJIeTOBAHMS
1. Yro Takoe MaKkpo- U MUKpOaHaIH3?
2. Kakue nedektsl CTpoeHHsI MaTepHAaIOB OMPEIESIOTCS IPU MaKpOaHaIu3e U MUKpoaHanuse?
3. Kak ycTpoen ontudeckuit MUKpOCKOIT?
4. Kak BBISIBJISIETCS MUKPOCTPYKTYpa METANIOB?
5. Kak moaroraBimBaercs MUKpOUUTHG I UCCIEAOBAHUS?
6. [To kakuM rpyrmnamMm Ipou3BOIUTCS KiIaccu(UKaIUS jKeIe30-yTIIepOAUCTHIX CIIJIaBOB?
7. Kakue cTpyKTypHbIE COCTABIISIFOIIME XapaKTEPU3YIOT CTAJIU U YyT'yHbI?
8. Kak npoTtpaBiuBaercst NepJIUTHOE 3€pHO?
9. Kak npotpasiuBaetcst pepputHOE 3epHO?
10. Kak nozacuuTaTh coaep:kaHue yriepoaa B J03BTEKTOMIHON CTaIH?

Juisa Trekymero kourpoJsa TK2:

[TpoBepsiemas kommerenius: OIIK-1.5 — JlemoHcTpupyeT 3HaHue obaacTen
MPUMEHEHUS, CBOMCTB, XapaKTEPUCTUK BJIEKTPOTEXHUUYECKUX MATEpUAJIOB, B
COOTBETCTBUM ¢ TpebyembiMu mapameTpamu; OIIK-2.4 — Mcnosb3yeT OCHOBHbBIC
METOAbl W CpPEACTBA MNPOBEACHUS OKCIEPUMEHTAJIBHBIX HCCICIOBAHUN U
MPECTABICHUS TIOJIYYEHHBIX JTaHHBIX

KonTpoJsabHbie Bonpocsl K JadopaTtopHoii padore Ne 3 «McnbIiTaHne MaTepuaJIioB HA
pacTsizKeHH e»



1. Uro Ha3pIBaeTcs MPENEIOM TEKYUECTH U MPEAEIOM IIPOYHOCTH MaTepuana?

2. Kakne mexaHn4ecKue CBOMCTBA MaTepHUalia MOKHO OINPENIETUTD 10 TUarpaMMe pacTsKEHUs?
3. Ha xako#i ucnpITaTeIbHOW MAaIlIMHE BHITIOJIHSIETCS padoTa?

4. Kakoit npumensieTcst oopaszen?

5. Kak npoBoauTcs HyneBas IMHUS U OCH KOOPJMHAT HA JUarpaMme pacTsDKEHUs?

6. Kak ompenensiorT mpenen TEKy4decTH, €CIUM Ha JUarpaMMe pacTSKEHHs] MMEETCsl Y4acTOK,
NapauIeIbHbIA OCH YAJIUHEHUS?

7. 110 xakol BeIMYMHE OTHOCHUTEIBHOTO OCTAaTOYHOI'O YIUIMHEHUS OIpPENEISIOT YCIOBHBII
npenen TeKkydectu?

8. Kak onpeaenstoT ycaoBHbBIN Mpeies TEKYYEeCTH M0 TUarpaMMe pacTsKEHUS?

9. Ha xakyro miomiaas cedeHuss oOpasiia HYy)KHO JEeUTh MaKCHUMAJIbHYIO Harpy3Ky, KOTOPYIO
BbIZIEp>Kall 00pasel] 10 pa3pylleHus, Py ONpeAeTIeHUH Mpeesia IPOUHOCTH?

10. Jlns xakoro yyacTka AuarpaMMbl pacTsKEHUs clipaBeuinB 3akoH ['yka?

11. Kak u3MeHsAI0TCSl CBOMCTBA MaTepuaa, €CJIu OH IOJBEPralics MPEABAPUTEIbHON BBITSIKKE 32
npenen TeKkydectu?

KonTpoJsbHbie Bonpockl K 1adopaTopHoii padote Ne 4 «UcnbiTaHNe MaTepUaJIOB HA
YIapHYIO0 BSA3KOCTb)

1. Yrto takoe pabora ynapa?

2. Yro Takoe ynapHas BI3KOCTb?

3. Uem BbI3BaHa HEOOXOJMMOCTb ITPOBEACHUS UCTIBITAHUIN HA yapHbIA U3ru6?

4. Pons Hazpe3a B 00pa3nax Mpy UCHBITAHUSAX MAaTEPUAIOB Ha YIAPHBIA H3THO.

5. Kakue Bunbl Hagpe3oB B oOpasuax npegycmatpusaetr [OCT?

6. [aiite mpumep 0603HaUEeHHS pabOTHI yaapa.

7. Kak o003Hauaercs yjapHas BSI3KOCTb?

8. B kakux cirydasix He YKa3bIBaIOTCS HU(PHI B 0003HAYEHUH YIapPHOH BSI3KOCTH?

9. YCTpoiCTBO M IPUHLUII AEUCTBUS MasTHUKOBOI'O KOIIpA.

10. ITopspok npoBeieHUs UCTIBITAHUS MaTEPUAJIOB Ha YAAPHYIO BA3KOCTb.
KonTpoJsbHbie Bonpockl k 1adopaTtopHoii padore NeS «McnbiTaHne MaTepuaioB Ha

cKaTHe U OINpeeeHre TBEPAOCTH CIIABOB)

1. Kakue MexaHWYecKHue XapaKTEPUCTHKU MOXHO ONPEAENIUTh MPU HUCHBITAHUM IUIACTUYHBIX
MaTepuasoB Ha cxarue?

2. Kakue MeXaHWYEeCKHE XapaKTepUCTUKH MOXXHO OIpPEACNUTh NPHU HCHBITAHUM XPYIKUX
MaTepuasoB Ha cxarue?

3. 11 kakuX MaTepHraioB HCTIBITAHUE Ha C)KaTHE UMEET OOIbIIIOe MPAKTHUECKOe 3HaUeHHe?

4. YTto NOHMMAIOT O] TBEPIOCThIO MaTepuana?

5. Ha3Batb 1OCTOMHCTBA UCIIBITAHUI HA TBEPIOCTb.

6. Ha3zBatb 0CHOBHBIE CIIOCOOBI OTIPEIETICHUSI TBEPAOCTH MATEPHAJIOB.

7.4T0 Takoe UHJICHTOPBI, U3 KAKUX MaTEPUAIIOB OHU BBITIOJIHAIOTCS?

8. HaszBarp TpeOoBaHUs, MpEAbABISEMbIE K HCIBITYEMOW TOBEPXHOCTH oOpasma M K €ro
TOJIIIHHE.

9. Kakoit meTon onpeneneHus TBEpIOCTH CIIEAYET UCIIOIb30BaTh JIJIs JTATYHU U OpOH3

10. Kako#t MmeTo/ onpeieneHus TBEPJAOCTHU CIIEYET UCII0JIb30BATh Ul 3aKAJIEHHON CTalld MapKH
IX15

IIpumepsl npakTuyeckux 3aganui qiusa TK2:
1. Teopernueckas Temneparypa riasineHus csuHna 327°C. K Hayany KpucTaliM3aluyu KUAKUN
Metai nepeoxyaamin 10 200°C. YeMy paBHA cTeNEHb NEPEOXITAKICHUS
2. Temmneparypa kpuctammmzauun wmeau 1090°C. OpuH CIMTOK MeOW 3aTBEpACBal C
nepeoxiaxaenrem 100°C, apyroii - 500°C. 3aprcoBaH, 06pa3oBaBIIYOCS CTPYKTYPY CIHTKA W
OOBSICHUTB Pe3yJIbTaT.



3. Heo6xoanuMo 3aMepHUTh TBEPAOCTh Y 00Pa3loB U3 MATKOTO aJlOMHHHEBOTO CIIaBa M TBEPAOH
3akasieHHoM ctanu. Kakue MeToibl 3amepa TBEpAOCTH AOKHBI ObITh PEKOMEHJOBAHbI AJI 3TOTO
U ouemy?

4. JIns BHOBb CO3JIJaHHOTO METAJUIMYECKOTO CIUIaBa HEOOXOIMMO ONPENEIUTh XapaKTepUCTUKU
IIPOYHOCTH U IUIacTUYHOCTU. Kakoil MeTon MCHBITaHUN Bbl PEKOMEHJYeTe M KaK IPOBOJIUTCS
ONpENIETICHUE ITUX CBOUCTB?

5.Ut0 npoucxoauT B CTpykType ctaiu ¢ 3,6 %C npu oxJiaxAeHUN B €r0 HHTEPBAJIC TEMIEPATYP
Mexny tuausmu ECF u PSK nuarpammbl?

6. Kakue (a3pl U CTPYKTYpHBIE COCTaBISIONINE MOKHO Tony4duTh B ciuiaBe € 0.01 % mpu ero
oxnaxzaeHuu ot 1550°C no komHaTHOM Temneparypsl? Kakue dha3oBbie nmpeBpaiieHus mpyu 3T0M
IIPOXOJAT B CcIlIaBe?

7. Onpenenuth cocTtaB 3BTekTOMAa B cruiaBe ¢ 0,7 %C, ecnu cruiaB ObUT MEPEOXJIAXKACH 10
700°C.

8. Ykaxute CTpyKTypy cTanm 45, koTopas obpaszyercs mpu HarpeBe a0 temneparypsl 700°C,
750°C, 850°C, 950°C, 1000°C, ecnu ctajib IpH BHILJIABKE JOMOJHUTEIBLHO ObLIa pacKUCICHA
ATIOMUHUEM B KOBII? V3MEHUTCS JU CTPYKTypa CTaJd NMPHU MOJOOHOM HarpeBe, €ciu CTallb
packuciauth Tosibko FeSi mimu FeMn?

9. Heranu u3 cranu Y8 nojseprivch HarpeBy Ha temiepatypy 780 °C, mociie yero ogHa napTus
JeTaneil oXJIaJanach ¢ Meyblo (OYeHb MEUICHHO), a Ipyras mapTus Oblja IepeHeceHa B 1edb ¢
temneparypoit 500°C u BelepxkuBasach B Hell 2 yaca. Kakast crpykrypa Oyzaer y aeraneit [ u 11
napTuii mocue o6paboTKu U OYAYT JHM OTIUYATHCS UX CBOMCTBA?

10. B cransx nocie HarpeBa Ha Temnepatypy 770°C obpazoBanuch CTPYKTYphI: a-MapTeHCUT +
deppur; 6 - mapreHCHT + HeMEeHTUT + Aoct. OmnpenenuTs OPUEHTHPOBOYHO COZIEpIKaHUE
YIJIEPOJA B CTAIIAX C PA3HOM CTPYKTYPOU.

11. O6pa3upl cranu Y8 Obuin HarpeTsl Ha Temiepatypy 770°C u nocie BbIIEPKKH OXJIaXAaJINCh
B pa3HBIX cpeliax - Ha BO3Iyxe, B Macie, B Boje, pactBope NaCl B Bozae. Ilocne oxnaxaeHus
00pa3Iipl UMeNU pa3Hylo TBEPAOCTh. OOBICHUTE MPUUNHY STOTO SIBJICHUS.

12. B uem pasnuume B (a30BOM COCTaBE M CTPOCHHH MPOAYKTOB oTmycka mpu 650°C wu
IPOJAYKTOB HM30METPUYECKOr0 TPEBpAIICHUs MEPEeoXJIaKIEHHOr0 ayCTeHUTa MHpU TOH Ke
TEMIIEPATYpE B CTaJIU ¢ coaepkanueM yriepona 0,4 %?

13. MHorue 3yOuaTble Kojeca JBHUraTeliell JOJKHBI 00J1aJaTh BBICOKUMHU XapaKTEPUCTHKaAMH
IPOYHOCTU U BA3KOCTU. B ciydae M3roroBiieHUs 3yO4aThIX Kojec MyTeM Hapes3a M3 IMpyTKa
ylapHasi BSI3KOCTh B IIONEPEYHOM HAIpaBJIEHWHU, T.€. B HalpaBieHWu u3ruda 3yba, Oyner
OTHOCHUTENBbHO HHU3KOH. I[lomoOpaTh Mapku cramu JUisi M3TOTOBICHMS 3y0YaThIX KoJjec
muamerpoM 50 MM u BbicoToM 40 MM, oOecrieyuBarolled MOJMydyeHUE IOoclie TePMUYECKON
o0paboTku mpenena Tekyyectu He Hxke 500 MIla, TBepaoctu He Huke HB 250-260 u ynapHoii
Bsi3kocTH He Hike 0,4 MJDk/M°. YKasaTh XUMHYECKHil COCTAaB CTalH, PEXKHUM TEPMHUYECKOU
00pabOTKM U MUKPOCTPYKTYPY CTalld B TOTOBOM U3JIEITUH.

14. Ilex wmsrotoBiser 3y04aThie Kojieca auamerpoM 50 MM U3 LIEMEHTYeMOW CTaj.
[TonoGpate Mapku cTaiu: a) Juisd 3y0uaThIX Kojec, paboTaloluX B YCIOBUAX OOBIYHOTO H3HOCA U
yaapa; 0) juist 3y0uaThiX Kojiec, pabOTarMIMX NP MOBBIIICHHBIX y/IETbHBIX TaBICHUSIX. Y Ka3aTh
XUMHUYECKH COCTaB BBIOPAHHBIX MAapOK CTalHd, PEKOMEHAOBAaTh PEXKUM TEPMUYECKOU
00paboTKH, OOBACHUTH Ha3HAUEHUE KaXKIOW Omepaluuyd TepMoOoOpaOOTKM M €€ BIUSHUE Ha
CTPYKTYpY U cBOMcTBa cTaynu. CONnocTaBUTh MEXaHMUECKUE CBOMCTBA CTaIM BHIOPAHHBIX MapoOK
B TOTOBOM H3JETUH M IMPUBECTH MEXAHUYECKHE CBOMCTBA, KOTOPHIE MOXKHO MOAYYHUTH IPHU
U3TOTOBJICHUHM TMOJOOHBIX 3y0dYaThIX KOJIEC M3 MOAM(PHUIMPOBAHHOIO YYTyHa, XOpPOIIO
paboTaromero Ha H3HOC.

Jusa rekymero kourpoJsa TK3:
[Tposepsiemast kommnerentus: OIIK-1.5 — JlemoHCTpupyeT 3HaHUE OOIacTe
MIPUMEHEHMS, CBOWMCTB, XAPAKTEPUCTUK AJICKTPOTEXHUYECKUX MaTEpUAIOB, B

cooTBeTcTBUM ¢ TpeOyembimu mapamerpamu; OIIK-2.4 — Vcnons3yeT oCHOBHBIE



MCTOJZBI MW CPCACTBA IPOBCIACHHA OKCIICPUMCHTAJIIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ u
MNpCaACTABICHUS IOJTYUYCHHBIX JaHHBIX

KouTtpoJbHbIe Bonpochl K JJadopaTopHoii padore Ne6 «/Iuarpamma Fe-C u cTpykTypa
JKeJ1e30yIJIePOAUCTBIX CIIJIABOBY

1. KakoBo Ha3HaueHHUe JuarpaMMbl COCTOSHUSA CILIaBa Kelle30-yriaepoa?

2. HazoBurte (a3bl CriaBa jxene30-yriepos, JaiTe UX ONpeesiCHHE U YKaKUTE CBOWCTBA.

3. Kakue kpuctajuiMuecke peleTky UMET (peppuT, ayCTeHUT, TpaQuT U LIEMEHTUT?

4. Ha3oBuTe XapakTepHble TOUKU AMArpaMMBbl jKeIe30-yriiepol. UTo oHM 1oKa3bIBatOT?

5. Ha3oBuTe XapakTepHble JIMHUU AUarpaMMsbl JKese30-yriaepoa. UTo oHu nokasbIBaoT?

6. B ueM paznuune 3BTEKTUYECKOTO U IBTEKTOMJIHOTO IPEBPAIICHUN B JKEJIE30-YyIIIEPOIUCTBIX
cruiaBax?

KonTposbHble Bopockl k J1adopaTopHoii padore Ne7 «OCHOBHbIE BH/IbI
TePpMUYECKOH 00Pa00TKHU YIJIEPOAUCTHIX CTajIel. 3aKajIKa U OTIYCK CTAJIN»

1. Kak U3MEHSIOTCS CTPYKTypa M CBOMCTBA CTalU NPU OXJIAKICHUM ayCTEHHUTA C Pa3IU4HON
CKOpPOCTBhIO?

2. Yro Takoe KpUTHYECKAsi CKOPOCTh 3aKaJIKU CTanu?

3. laiite onpeaeneHue copoburta, TpPOOCTUTA U MAPTEHCUTA 3aKAIIKH.

4. Yrto Takoe cTeneHb TeTparoHaJIbHON KPUCTAUIMYECKON PEeIIeTKH MapTeHcuTa?

5. Uem otnuuaroTcss mporecchl auddysnonHoro u  0e3audHy3noOHHOTO MPEeBpaLICHHUH
aycTeHuTa?

6. HazoBuTe npeaBaputeabHble 1 OKOHYATEIbHbIE BU/IbI TEPMUUECKON 00pabOTKH CTaIH.

7. Kakue sTansl BKIOYAET OTKUT CTAJIN?

8. B uem 3axumouaercs nuddy3nonnsiii oxur cranu? HaznadyeHnue 3toit onepanun?

9. YeM OTIMYAOTCS MOJIHBIMA U HEMOJIHBIN OTKUT CTANINA?

10. B kakoii cpelne NpOU3BOAAT OXJIAXACHUE JETalu C TEMIIepaTypbl HarpeBa B IIpoLEcCe
HOpMaJIu3anuu?

11. HazoBuTe 11€71b 1 OCHOBHBIE ATAITbl 3aAKAJIKH CTaJIH.

12. O60cHy#Te BEIOOP ONTUMANIBHBIX TEMIIEPATYP 3aKAJIKH J10- ¥ 3a9BTEKTOUIHBIX CTaJEH.

13. HazoBwuTe 11€71b U CTAJUU OTITYCKA.

14. Kak M3MEHSIOTCS CTPYKTypa U MEXaHMYECKHE CBOMCTBA 3aKaJICHHOM CTAlU B 3aBUCUMOCTH
OT TEMIEPATyphl OTIycKa?

KonTpoJsbHbie Bonpocs! Kk J1adopaTopHoii padore Ne§ «CTpykTypa, MADKHPOBKA U
KkJIaccuuKanus JerHpoBAHHBIX cTajell, IBETHbBIX METAJLJIOB M CIIJIABOB HA UX OCHOBE»

. B uem 3akmrouaercs mpoiiecc JerupoBaHusl cTayien?

. C kaxoii uensto npousBoast neruposanue Cr, Ni, Mo, W, V?

. Kak o603Hauarorcs nerupyromue 3JeMeHThl B MapKax cranen?

. Kak Bnusiet mporiecc nerupoBaHus Ha MpeBpalieHus Ipu TepMooopadboTke?
. Kakue kareropuu cranei Bol 3HaeTe?

. Me3ocTpyKTypa JErMpoOBaHHbBIX CTAJIEH MTOCIIE HOPMaJIU3alUU.

. Uto Takoe nmepiMTHBIE CTAIHN U UX TpuMeHeHne? HapucoBaTe auarpammy.

. UTo Takoe MapTEeHCUTHBIE CTAlIM U UX npuMeHenune? HapucoBars nuarpammy.
[TpunHTMIIBEI KIAacCU(UKAITUN IIBETHBIX METAJIJIOB?

9. Yro takoe naryns. Ee mapkupoBka. [Ipumenenne?

10. Yro Takoe O6pon3za. Ee mapkuporka. [Ipumenenne?

11. Knaccuduxanus naryneit u 6poHs?

12. MukpocTpyKkTypa jatyHeil u OpoH3?

13. Kakue crinaBbl anmtomunus Bel 3HaeTe?

14. Kakue u3 npuMEHsSIEMbIX ATIOMUHUEBBIX CIIJIABOB SIBJISFOTCS TUTCHHBIMU?
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15. Kakue u3 npuMeHsIeMbIX aIFOMUHUEBBIX CIUIABOB SBIAIOTCS 1e()OpPMUPOBAHHBIMU?

16. Kakue critaBbsl MEM U aTIOMUHUS UCTIONB3YIOTCS B KAU€CTBE MPOBOJHUKOBBIX MaTEPHAIIOB B
AJIEKTPOdHEpreTuKe?

17. Kakue MeTailTbl UCTIOIB3YIOTCA JIJIS1 TOJIITUITHUKOB CKOJIbKEHUS?

KouTpoibHbie Bompockl K JjadoparopHoii padore Ne9 «lIcciemoBaHne CBOMCTB
ITPOBOJIHUKOBBIX MATEPUAIIOB U TUIJIEKTPUKOB)

1. TIIpomeMoHCTpHpyHTE, Kak H3MEHSETCS YAENbHOE DSJICKTPHYECKOE CONPOTHBIICHUE
COOCTBEHHOTO MOJTYITPOBOIHUKA C POCTOM TEMIIEPATYPHI.

2. IlokaxkuTe, IpU KaKUX yCIOBHUSX yIEIbHOE IEKTPUIECKOE COIIPOTHUBIICHUE MTOYITPOBOAHNKA
nocruraet Makcumyma npu T=300 K.

3. OOspsicHUTe (GU3MUECKUH CMBICI IIUPUHBI 3alpPEIICHHOW 30HBI M Kak €& MOXKHO
HKCIEPUMEHTAIBHO ONPEIACTUTD.

4. Onumwure, OT Yero 3aBUCUT Y/ACIbHAs 3JIEKTPOIPOBOANMOCTD IIPUMECHBIX MOTYIPOBOIHUKOB
IIPY MTOCTOSIHHOW TeMIepaType.

5. Ompenenute ycioBue, Ipu KOTOPOM ypoBeHb DepMH B COOCTBEHHOM IOJYIIPOBOJHUKE HE
3aBHCHUT OT TEMIIEPATYPHI.

6. [TokaxuTe, KaK U3MEHUTCS MTOJIOKEHUE YPOBHS DepMU OTHOCUTENBHO TPAaHHI pa3pelIeHHbBIX
30H B IPIMECHOM TMOJYITPOBOIHUKE TPH YBEINYCHUN KOHIIEHTPAIIH TPUMECH.

7. Oxapakrepusyiite, kKakuM 00pa3oM 00pa3yroTcs B MPUMECHOM IOJIYIPOBOJHUKE HOCHUTENIU
3apsia.

8. YKakuTe, KaKk 3aBUCUT KOHLEHTPALUS HOCHTENEH 3apsaa B IPUMECHOM IOIYIIPOBOIHUKE OT
TEMIIEPATYPHI.

9. Jlalite ompeneneHue MOABMKHOCTH HocuTesel 3apsana. OObsAcHHUTE, OT KakUX (U3NUYECKUX
napamMeTpoB OHA 3aBUCHT.

10. laiiTe onpenenaeHne OCHOBHBIX M HEOCHOBHBIX HOCHUTEIICH 3apsi/ia B OIYIIPOBOIHTUKAX.

TecroBble 3axanus (T3)
IIpumepsI TeCTOBBIX 3aJaHUM:

TecToBbie 3aganus njia TK1
3aganue 1

JI71sl KpUCTaNIMYEeCKOro COCTOSIHUS BELIECTBA XapaKTEPHO. ..

* HanUYWe NaabHero MopsiiKa B PACHOI0KEHUHU YaCTHI]
HaJM4He TOJIBKO OJIMKHETO MOPSAKA B PACTIOJIOKEHUU YaCTHII
KOBKOCTh

BBICOKAsI AJICKTPOIPOBOAHOCTD

3aganue 2

AMop@dHbIE BelecTna. ..

* UIMEIOT TOJIBKO OJIMKHUIN MOPSIIOK B PACTIONIOKEHUH YaCTHUI]
AQHU30TPOIHBI

UMEIOT JAJIBHUH MOPSI0K B PACTIONOKEHUH YaCTHIL

UMEIOT OTIpeIeNIEHHYIO TeMIIEpaTypy IUIaBIEeHUs

3amanue 3

JIns1 BEmeCcTB ¢ METAININYECKON KPUCTAJUIMYECKON PEIETKON XapaKTEPHBI:
* KOBKOCTb, IJIACTUYHOCTD



XPYIIKOCTb, HU3Kasl TEILIONPOBOJHOCTD
HU3KHUE JJIEKTPO- U TEIUIONPOBOJIHOCTD
CKJIOHHOCTB K BO3T'OHKE, XOPOILHE JUIIEKTPUUYECKUE CBOMCTBA

3amaune 4

CBOIICTBO, 3aKIIIOYAIOIIEECs B CTOCOOHOCTH BEILIECTBA CYIECTBOBATH B PA3IMYHBIX
KPUCTAITMYECKUX MOJIU(DUKAIMIX, HA3bIBACTCH. . .

* monmumophuzMom

aHU30TpONUEH

U30MepHUeH

U30MOphHU3MOM

3amanue 5

CBOICTBO, 3aKJII0YAOIIEECs B 3aBUCUMOCTH CBOMCTB OT HAaIlPaBJICHUS B KpUCTAILIE,
Ha3bIBACTCH. ..

* aHU30TpOMHEH

noauMopdu3mMom

H30MepUen

aJUIOTPOIIHEH

3aganue 6

XapakTepucTrKa PeleTKH, OMPEACIIAIONIasi YUCI0 AaTOMOB, HAXOIAIIMXCSl HA HAUMEHBIIIEM
PaBHOM PAaCCTOSHUU OT JAHHOT'O aTOMa, Ha3bIBAETCA. . .

* KOOPAMHAIIMOHHBIM YHCIIOM

Oasncom

KO3 PUITMEHTOM KOMIAKTHOCTH

napaMeTpoM PeleTKu

3aganue 7

ToueunbiMU eheKTaMH KPUCTATITNYECKOM PEIIETKU SBISIOTCA. . .
* BaKkaHCUU

JUCIIOKAIIUU

TPaHMIIBI 3E€PEH

MOPBI

3ananue 8

JluneiHbIMU 1eeKTaMK KPUCTATNINYECKON PEIIETKU SBIISIOTCA. . .
* MUCIIOKAIIUHA

BAaKaHCUU

I'PaHULbI 3€pEH

TPEIIHHbI

3amanue 9
Kpucrannuueckas peuierka, pecTaBI€HHAs HA PUCYHKE, HA3bIBAETCHL. ..



* rpaHeleHTPUPOBAHHON KyOUUYeCKOn
00BbEMHO-IIEHTPUPOBAHHON KYOUYECKOM
reKCaroHaJIbHOW IJIOTHOYIIAaKOBAHHOM
MIPUMUTUBHON KYOMYECKOM

3amanue 10
Kpucrannuyeckas pemierka, mpeIcTaBieHHas Ha pPUCYHKE, HA3bIBACTCAL. ..

* 00BEMHO-IIEHTPUPOBAHHON KyOUYIECKOM
IPaHEIICHTPUPOBAHHON KyOHUYeCKOM
TE€TparoHaJIbHON

reKCaroHaJIbHOM MJIOTHOYITaKOBAHHOMN

3amauue 11

[ToBepxHOCTHBIMU JIe(heKTaMU KPUCTAITMUECKON PEIIeTKH SIBISIFOTCS. ..
* rpaHuUIBl 3epeH
PaKOBHUHBI
KpaeBme JUCIIOKAIINnu
BUHTOBBIC JUCIOKAIINHU
TecroBble 3aganusa Kk TK2

3amaunue 1
Ha pucynke nokazana cxema usmepeHusi TBEPAOCTH 110 METOY. ..
P

* bpunenis
Poxsema
Bukkepca
ITopa

3amauue 2



CriocoObHOCTh MaTepHala CONPOTUBISATHCS JEHCTBUIO BHEIIHUX CHJI, HE Pa3pyLIasicCh,
Ha3bIBACTCH. ..

* IPOYHOCTHIO
MIACTUYHOCTHIO
TBEPIIOCTHIO
BSI3KOCTHIO

3aganue 3
Ha pucyHke nokazaHa cxema U3MEpPEeHHs TBEPIAOCTH 10 METOTY. . .

* Bukkepca
Poksenna
bpunemns
[Ilopa

3aganue 4

NuaentopoM npu nu3mMepeHuu TBEpAocTy no Mmetoy Poksena (mkana C) CiiyXur. ..
* alIMa3HbBIN KOHYC

aJIMa3Hasi TUpamMuIa

CTaJIbHOM 11ap

CTaJIbHOM KOHYC

3aganue 5
CnocoOHOCTh MaTepHala COMPOTUBIATHCS BHEAPEHUIO APYroro 0oiee TBEPIOTo Tena
Ha3bIBACTCA. . .
* TBEpAOCTHIO
IIIAaCTUYHOCTBHO
MPOYHOCTHIO
BSI3KOCTBIO
Tecrosble 3aganna K TK3

1. DnexTpoTeXxHHYECKHE MaTepuaibl pa3feisioT Ha MPOBOAHHMKH, TIOJIYIPOBOJAHUKH H
JUDJIEKTPUKH B 3aBUCUMOCTH OT:

*IMPUHBI 3aMPEIICHHON YHEPTeTUYECKOM 30HBI*
*yIeIbHOTO 3JIEKTPUIECKOTO COIPOTUBIICHNUS
TEPMOCTOMKOCTH

npejesia IpOYHOCTH

2. ConpoTHBIIEHHE TUAJIEKTPUKA YHCICHHO PaBHOE CONPOTHUBIIEHHIO Kyba ¢ peOpom 1M, eciu
HaNpPsDKEHUE TPUIIOKEHO K IBYM MPOTHUBOIOJIOKHBIM IpaHsM Ky0a Ha3bIBaeTCs. . .

*yneapbHbIM 00BEMHBIM™



YACIbHBIM MTOBCPXHOCTHBIM
IMOJIHBIM YACJIBbHBIM
PCAKTHUBHBIM

3. K nos1ynmpoBOJTHUKOBBIM OTHOCATCS BCE MaTepUabl psa. ..

*SiC, Ge, Se, monuaneTHIeH
P, Si, Na, moausTuieH

B, Si, Al, TOTMBUHWIXIOPH]T
Si, Ge, Se, momuctupon

4. Kakoli Matepuasl Ha3bIBAIOT TBEPIOM MEJIbtO?

*MeJlb, YIIPOYHEHHYO XOJIOIHOM TUTacTHIecKor nedopmarueit
ANEKTPOIUTUYECKYIO ME/Th

MEIHBIN CIIaB, COJAEP KA JTETUPYIONIUE JIEMEHTBI, TOBBIIIAIOIINE TBEPIOCTh
OTOXKEHHYIO ME/Ib

5. 3aBUCHUMOCTh MarHMTHON MHAYKLUMHU IPEIBAPUTEIbHO HAMArHUYEHHOTO (€pPpOMATHUTHOTO
Marepuaja OT HalpsHKEHHOCTH MArHUTHOTIO I10JIS] Ha3bIBAETCHA. . .

*MeTyier ructepesuca

MarHUTHOW aHU30TPOIUEN

MarHUTOCTPUKIUEN

3akoHOM llamena

6. ’Kene3oHHKeNEeBblE MATHUTOMATKHE CILIABbl HA3bIBAIOT. . .
* mepMasuiosaMu

anbchepamu

OpoH3amu

MarHuTOAMAIIEKTPUKaAMHU

7. JIns U3rOTOBJIEHUSI MATHUTOIPOBOJIOB TPaHC(HOPMATOPOB MPUMEHSIOT. . .
+ KPEMHUCTYIO 3JIEKTPOTEXHUUYECKYIO CTAIIb

JINTBIE BBICOKOKOAPLIUTUBHBIE CILIABBI

JIETUPOBAHHBIE CTAJIM, 3aKAJICHHbIE HA MAPTEHCUT

MarHUTOTBEp/IbIe PEPPUTHI

8. Hanbomnee Bbicokyto Temmeparypy Kroopu umeer...
* KOOAJIBT

JKeIe30

HUKEITb

ragoJIuHuN

9. MaruuTHble CepACUYHUKHU U3 IEKTPOTEXHUUECKON CTaju M3rOTaBIMBAIOT U3 TOHKHX JIUCTOB C
MIPOCITIONKAMH H3OJISIIHH IS, . .

* yMEHBIIIEHUS TIOTEPh Ha BUXPEBBIE TOKH

YBEITUYCHUS KOOPIIUTHBHON CHITBI

YOPOLIEHUS TEXHOJIOTHHI

JUISl yMEHBIIICHHS] KOPPO3UH

10. Temmepatypa, mpu KOTOpPOH (peppoMarHUTHBIE MaTepHUATbl TEPSIOT MAarHUTHBIC CBOMCTBA,
HAa3bIBACTCSI TOUKOM. ..



* Kropu
['uG6ca
TJIaBJICHUS
UYepHona

TunoBble BApHAHTHI KOHTPOJIbHOM padoTsl ajs TK3:
Bapmuanr 1
. Kakue Tunbl KpucTayuinyeckux pereTox Bbl 3HaeTe?
. Kak BIusIOT ycl10BUS KpUCTAJIIM3ALUMU HA CTPOEHUE CIIUTKA?
. UTo Takoe KpUTUYECKHH 3apOJibllll, OT YEro 3aBUCHUT €ro pazMep?
. ITo kakum rpymnmnam npousBoautcs kiaccupukamnus Fe—C crmaBos?
. Kak mpoucxonut ycranoctHoe paspylieHue?
. Uro Takoe auarpamMma COCTOSIHUS XKeJIe30-yIJIEPO.l U TJI€ OHA UCTIOJIb3yeTcs?
. Kakue cTpykrypHble cocTaBistole 00pa3yroTcs B CTaNAX?
. UeM 4yryH OTJIMYAETCS OT CTaJIeH MO CTPYKType?
. Kakoit npuniun nocrpoenus nuarpammsl Fe-C?
10. Kakwue (hazoBbIe peBpalieHus MPOUCXOIAT B CIUTABAX MPH OXJIKICHUN U Harpese?
Bapuanr 2
1. I gero HE0OX0AMMAa ArarpaMma COCTOSIHUS CIUTaBOB?
2. YTo Takoe KpUTUYECKHE TOUKH MPEBPAILCHUS B CIIJIaBax?
3. TlocTpoiiTe kpuByr0 oxnaxaeHus ais ctamd ¢ 3 %C U 00BACHUTE MPOIECCHl 00pa30BAHUS
CTPYKTYpBI B 3TOU CTaJIH.
4. Onpenenuth coctaB ciutaBa ¢ 1 % C, ecnu craB 611 iepeoxnaxk e 10 S00°C.
5. Kakue Bu1bI TepMUUECKOil 00pabOTKH BbI 3HaeTe?
6. Uto Takoe ctapeHue?
7. Kak BIMseT CKOPOCTh OXJIAXKICHUS Ha CTPYKTYpY cTaiu?
8. Kakue cymecTByrOT BHJIBI OTITYCKA U JIJISl YETO OHU IMPHUMEHSIOTCS?
9. B uem paznuuue B (a3oBOM COCTaBe W CTPOCHHH MPOAYKTOB oTmycka mpu 650°C u
IPOJAYKTOB M30METPUYECKOrO MPEBPALLEHUS MEPEOXJIAXJACHHOIO ayCTeHWTa IpU TOW Ke
TEMIIEPATYPE B CTAJIU ¢ coaepkanuem yriepona 0,4 %?
10. Kak mpousBectu 3akanky ctanu 457
Bapuanr 3
1.CymecTBeHHbIE XapaKTEPUCTHKU KPUCTAIUTMYECKON CTPYKTYPHI
2. DHepreTHyecKHe yCIOBHs Ipolecca Kpuctamuzanuu. [Touemy mpeBpaiieHUs: MpOUCXOAST
IIPU CTPOTO ONPEENIEHHBIX TeMIepaTypax?
3. Kakyio pojib HUrpaioT HECOBEpIIEHCTBA CTPYKTYpbl KpHcTamioB. Kakyioo poib urparot
JUCIIOKALlMU B BOMPOCAX MPOYHOCTH U IJIACTUYHOCTU MaTepuaia.
4. XapakTepHuCTHKa TBEP/bIX PACTBOPOB 3aMEIIECHUS.
5. Belueprute auarpamMmy COCTOSIHHS JK€Ie30 — KapOuja »ejes3a, CHUIINWTE MpPEeBpalleHus U
IIOCTPONTE KpUBYIO HarpeBaHus B uHTepBajie temreparyp ot 00 no 16000 °C ¢ npuMeHeHueM
npaBuia ¢a3 / 1 crutaBa, coaepsxkamiero 0,3%C.
6. Orxur. Llens u HazHaueHUe TUQPHY3MOHHOTO, H30TEPMUUECKOT0 OTHKUTa.
7. HazoBuTe pexxuM TEpMHUYECKO 00pabOoTKH (TeMIepaTypy 3aKalkH, OXJIaXJalollylo cpeay 1
Temreparypy ornycka) ¢pe3 u3 cranu ¥Y12. Onummure CymHOCTb MPOXOASIINX MPEeBpaIeHHH,
MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCIIE TEPMOOOPAOOTKH.
8. Omummre B KakUX OTPACIHSIX HPOMBIIIICHHOCTH OCOOEHHO NEpCHEeKTHBHO INPHUMEHEHHE
TUTaHA U CIUJIaBa TUTaHA.

O 00 1N DN K W —

[ToaHBIN KOMIUIEKT 3aJaHUi ¥ MaTepHUAJIOB, HCOOXOUMBIX JIJISI OIICHUBAHUS
pPE3yNbTaTOB 00YUYEHUS 0 AUCIUIUIMHE, XPAaHUTCA Ha Kadeape paspaboTunka.



JlJIs IpoMesKyTOYHOM aTTeCTALMU:

Bomnpock! k 3x3ameny

1. Ilpeamer marepuanoBeieHHUs. BiusHue THma CBSI3W HaA CTPYKTYpY M CBOWCTBa
KPUCTAJLJIOB.

2. Kpucrannuueckoe CTpOEHHE MaTepHalioB. DJIEMEHTapHas KpUCTaIM4ecKas siueika.
Tuns! kpucTammueckux peuietok. [lonumopdusm xenesa.

3. Knaccudukamuss  snekTporexHuueckux — MarepuanoB  (OTM):  mpoBoIHUKH,
MOJIyIIPOBOJIHUKH, TU3JIEKTPUKH, MATHUTHBIE MaTepUaIIbl. 30HHAsI TEOPUs TBEPJOTO TEIA.

4. NeheKThl KPUCTAIUIMIECKOTO CTPOSHUS U UX BIMSHUE HAa TPOYHOCTH MaTEPHAJIOB.

5. Tumsl cBs3eH MEXIY CTPYKTYPHBIMU YacTULAMU BEIIECTBA. THUIIbI 3apsSI0B B BELIECTBAX:
CHJIBHOCBSI3aHHBIE, CTA0OCBA3aHHBIE U CBOOOIHEBIE.

6. OrtHOCUTEIbHAS AUIJICKTpUYCCKAad MNPOHUIACMOCTL JUBJICKTPHUKOB. HOJ'IﬂpI/I?:OBaHHOCTB
JUDIIEKTPUKOB. BEKTOp aneKTpuyueckoro cmemeHus. TemmnepaTypHblii KO3 (OUIMEHT AMIIEKTPHIECKON
MpOoHULAeMOCTH. 110sIpu3yeMOCTh TUANEKTPUKOB.

7. YnenbHoe 00bEMHOE M YIEJIbHOE MOBEPXHOCTHOE COMPOTUBIICHHS JAUAJICKTPUKOB.
VYnenbHas OPOBOAMMOCTb JUANEKTPUKOB. (OCHOBHOE YpaBHEHHE AJIEKTPONPOBOJHOCTH.
Hocurenu 3apsa0B B IU3JEKTPUKE.

8. Jluarpamma pacTskeHHsl. XapaKTEepUCTUKU YNPYroCTH, MIIACTUYHOCTH U HMPOYHOCTU
MaTepuasoB, OMpeaeNseMble IPU CTaTUYECKOM HarpyxXeHuu. Buabl gedopmanuii. MexaHusm
yIOpyroi u miaacTuueckon nedopmannu. XapakTepuCTUKU YIIPYTOCTH U INTACTUYHOCTH.

9. JluHamMH4ecKoe HarpyXKeHUe€ MaTepHalioB. Y JapHas BSA3KOCTb. XPYINKOE U BSI3KOE
pa3pyllIeHUEe MaTEPHUAIIOB.

10. Jlunamuueckoe HarpyxeHue martepuasioB. llopor xmamnonomkocTtu. TemmepaTypa
HOJIYXPYIIKOCTH.

11. TBepnocTs MaTepuanoB. Meroabl onpeneaeHus: TBEpAOCTH.

12. XapakTepucTUKH, OpeaesieMble IpU HUKINYECKOM Harpy>KeHUU MaTepUalloB.

13. lepopmanrionHoe yrpoyHeHHEe METAJUIOB (HakIIen). BiusHue HarpeBa Ha CTPYKTYpPY
¥ CBOWCTBA Je(OPMUPOBAHHOTO MeTalIa (BO3BPAT U PECKPHUCTATUIA3ALINS).

14. Tunbl METAITTMYECKUX CILIABOB.

15. JlnarpaMMa COCTOSIHMS CIUIABOB C HEOIPAHMYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJAOM COCTOSHUU. MeToja MOoCTpoeHus. XapaKTepHble JTUHUM M TOYKH, (a30BbI cOCTaB
oOnacTei.

16. IIpaBuio oTpe3KoB.

17. InarpaMMa COCTOSIHUS IS CIJIABOB OOPa3yIOIIMX MEXaHUYECKUE CMECU W3 YHUCTHIX
KOMIIOHEHTOB. XapaKTepHbIe IMHUU U TOUKU. Da30BbIil cocTaB obacTeit.

18. JluarpamMMa COCTOSIHUS CIUIaBOB C O'PAaHUYEHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH. XapaKTepHbIe TUHUHN 1 TOUKH. Pa30BbIii cOCTaB 00IaCTeil.

19. JluarpamMMa COCTOSIHUSI CIUIABOB C YCTOWYMBBIM XUMHUYECKHUM COEIMHEHUEM.
XapakTepHble TUHUU U ToukU. Da30Bblii cocTaB 061acTel.

20. 3akonomeproctu Kypnakosa.

21. JImarpaMma COCTOSIHHSI >KEJI€30YTJIEPOJIUCTHIX CIUIABOB. XapaKTEpHbIE JIMHUM H
touku. KoMmnoneHTsl, passbl, AByXpa3zHble CTPYKTYPHI.

22. JlnarpaMMa COCTOSIHUS 5K€JI€30yTIIEPOIUCTHIX CINIAaBOB. AHAIN3 KPUBOWU OXJIAXKICHUS
TEXHUYECKOTO XKeesa.

23. lnarpaMMa COCTOSIHUS JK€JI€30yTIIEPOIUCTHIX CIUIABOB. AHAIN3 KPUBOM OXJIaXKIECHUS
JIO3BTEKTOMUTHOTO CIUIABA.

24. JlnarpaMMa COCTOSIHUS 5K€JI€30yTIIEPOJIUCTHIX CINIAaBOB. AHAIN3 KPUBOU OXJIAXKICHUS
3a3BTEKTOMIHOTO CIIABA.

26. lnarpamma cOCTOSIHMS 7K€JI€30YTJIEPOAUCTBIX CIUIAaBOB. AHAIN3 KPUBOM OXJIaXKICHUS
HBTEKTOHJIHOTO CILIaBa.

27. IlpeBpallieHus B CTAJSIX NPU HAIrPEBE U MEIJIEHHOM OXJIaXK/I€HUH.

28. JlmarpamMMa  HM30T€pMHUYECKOrO  IpeBpalieHuss  aycreHuTa. CTpyKTypHbIE



MpPEBpAICHHS B CTAIH MPU OXJIAKIACHUHU C PA3IMYHON CKOPOCTHIO.

29. Kpurtuyeckas ckopocTh 3akankd. MaprteHcur. OcCOOEHHOCTH MapTEHCUTHOIO
IIPEBPALICHMUSL.

30. OTxur cranmu. Haznadenue, cragun. Bugel oTxura.

31. Hopmanuzanus cranu. Haznauenue, craauu.

32. 3akanka cranu. Hasnauenuwe, ctaguu. BeiOOp TemriepaTypbl 3aKaikd I J10- U
3a3BTEKTOMHBIX CTaJlel. 3aKaJMBAaEMOCTh M IPOKAIMBAaeMOCTh cTanu. Kputuueckuil nuamerp
3aKaJIKU.

33. Ornyck cranu. Hasnauenuwe, craauu. Buapl ornycka. BausHue Ttemneparypbl
OTIyCKa Ha CBOMCTBA CTaJH.

34. LlemenTarus ctanu. PexxuMbl TepMUUECcKOil 00pabOTKH IEMEHTYEMBIX H3ICITHA.

35. A3sotupoBanue ctanu. CpaBHUTENbHas OILIEHKA IMPOLIECCOB a30TUPOBAHUS H
LIEMEHTALUH.

36. VYraepoaucteie crtanu. CocTaB, BIUSHUE KOMIIOHEHTOB Ha CBOWCTBA CTaJIH.
Packucnenne cramm. Knaccudukanus yriepoaucThiX cTajeld, MEXaHHYeCKHE CBOWCTBA H
npuMmenenue. Krnaccudukamus mo coJepiKaHUIO JIETUPYIOIIUX SJIEMEHTOB, MO COCTaBy, IO
paBHOBEeCHOU CTpykType. JlernpoBannbie cranmu. MapkupoBka. Kimaccudukanus mo cTpykrype
M10CJIE HOpMaJIU3alUu.

37. Yyrynsl. CocraB. JloctomHcTBa M Henocrtatku. Knaccuduxanus, MapKupoBKa U
o0nacTu MpUMEHEHHS.

38. JKaponpouHocTb U nos3ydects ctasu. Kpurepuu xaponpoyHocTH

39. Xumuueckas KOppo3us MeTamioB. Kpurepuil CTOMKOCTH METauIOB K XMMHYECKOM
KOpPpO3UHU. DJEKTPOXUMUYECKAs KOPPO3Us METAIOB. BHUABI 3JIEKTPOXMMHUYECKOW KOPPO3UHU.
Koppo3uonHocroiikue craiu.

40. Koppo3uoHHOCTONKHE MOKPHITUS METAUIOB. METObI 3aIlIUTH OT KOPPO3UHU

41. Amomuauii u Menb. CBOKMCTBa, NPUMEHEHHE, MapKU. AJIFIOMUHHMEBBIC CILUIABBI.
Knaccugukarus mo nuarpaMmMe coctosiHus. Bupl, MapkupoBKa, IpUMEHEHHE.

42. Tepmudeckas o0paboTka aopantoMuHus. OTKUT, 3aKallka, CTapeHue, BO3BpaT.

43. bponsbl. Kmaccudukanms, mapkupoBka, npumeHenue. Jlarynu. Kmaccuduxanmus,
MapKHUpOBKa, IPUMEHEHHE.

44. Komno3uiuoHHbele MaTepuainbl. O0Imas xapakTepucTHKa, KilaccuUKalus 1Mo THITY
HanoyJHuTeNnd. J(McrnepcHO-yNpOYHEHHbIE  KOMIIO3UIIMOHHBIE — Marepuaibl. BOJIOKHUCTHIE
KOMITO3HITMOHHBIE MaTEPUATBI

45. HoBble KOHCTPYKIIMOHHBIE MaTepHalbl — MOHOKPHUCTAILIBI, aMOp(HBIE METaJIbl,
HAaHOKPUCTAJUNINYECKUE MAaTepPHaJIbl, SBTEKTUYECKNE KOMIIO3UIIMOHHBIE MAaTEPUAJIbI.

47. Y103 IU3AEKTPUUYECKUX MOTEPh, TAHTEHC YIJIa AUAJIEKTPUUECKUX MOTepb. [lonHble n
y/ACNIbHBIE NUAIEKTPUUYECKHUE MOTEPH MPHU MEPEMEHHOM HAMpPsKEHUU. BUIBI TUANIEKTPUIECKUX
MOTEPH B JIEKTPOU3OISUOHHBIX MaTEpHaIAX.

48. TIpo6oii 1 TIEPEKPBITHE AUIIEKTPUKOB. XapaKTEPUCTHKU SIEKTPHIECCKOM POUYHOCTH. Bribt
npo0ost qUANEeKTPUKOB. [JinHa cBOOOTHOTO pobera IIEKTPoHa.

49.Knaccudukaims JUIIEKTPUUSCKUX MAaTEPUAIOB, BUIbI, CTPYKTYpa U OCHOBHBIC
XAPaAKTCPUCTUKN

50. OnpenenuTs TUM cIijiaBa (YrIEpOAKNCTas CTallb, JETUPOBAHHAS CTallb, YyT'YH, [IBETHBIE
METaJIJIbl U CIUIaBbl, METAJUIOKEPAMHUECKUN CIUIaB, MPHUION), XUMUYECKHI cOCTaB M 00JacTH
npumenenus: Ct3kn, CtScn, Crékn, Créne, Crans 20, Crans 45, V8, Y8A, V13, V13A, Al2,
A20, IX15, P18, P6MS5S, P6MS®3, CU 35, KU40-5, BU60, 15XM, 12XIMOD, 12X17,
15X18CIO, 15X25T, 40X9C2, 12X18HIT, 10X11H20T3, 1, 16, B9S, JI62, JIO70-1, bpO®
6,5-1,5, JI59, JIAH59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10XX4H4J1.



	Лист
	Вносимые изменения и утверждения на новый учебный год


		2025-03-24T15:54:01+0300
	Закиева Рафина Рафкатовна




