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1. lean, 3a1a4n ¥ NJIaHUPYeMble pPe3yJIbTATHI 00yUeHHs M0 TUCIUTLTHHE

Ilenpt0o OCBOCHHMS JWCHMIUIMHBI «MaTepuasioBelecHHe ¢  TEXHOJIOTHS
KOHCTPYKITMOHHBIX MAaTE€pHaJIOB» SBIsETCS (OPMHPOBAHWE 3HAHUU O CTPYKTYpE,
CBOMCTBaxX, METOJaX JHATHOCTUKA U OOpabOTKM MaTepuajoB Pa3IUIHOTO
Ha3HAUYCHUS, O00JIacTe WX TPUMEHEHUS W 3aKOHOMEPHOCTEH, OIpeaeIIIONIIX
AKCILTYyaTAIlMOHHYIO HAJICKHOCTh M3/CIUIA U KOHCTPYKITUI Ha X OCHOBE.

3amavyaMul JUCITUTUTHHBI SBIISIOTCS:

— YCTaHOBJICHHE MPHYMHHO-CICJACTBEHHON CBS3M MEXKIY XUMHUYECCKHM
COCTaBOM, CTPOCHHEM M CBOWCTBAMH MaTepUAJIOB;

— YCTaHOBJICHHE (PU3HKO-XUMHYECKHX 3aKOHOMEPHOCTEH U3MEHEHHSI CTPOCHHS
Y CBOWMCTB MaTE€pPHAJIOB O] ICHCTBHEM (PU3NUECKHIX, XUMUUIECKUX, OMOJIOTHUECKUX H
Ipyrux GaKkToOpoB;

— ¢hopMHUpOBaHUE 3HAHUI O KOHKPETHBIX BUIAX MAaTEpUAJIOB, X CBOMCTBAX U
o0nacTAX  TPUMEHEHWS  KaK  KOMIIOHEHTOB  3JIEKTPOIHEPTETHYECKOTO U
AIIEKTPOTEXHUYECKOTO 000pYAOBaHNUS;

— TpuoOpeTeHue CTYyACHTAMH TPAKTUYECKUX HABBIKOB IO OIPEIACICHHUIO
XapaKTEPUCTHK CTPYKTYPHI U CBOMCTB MaTEPHAJIOB.

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaromuxcCs:

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-5 — CriocoOeH pacCUMTHIBATH
3JIEMEHTBI SHEPTETUUECKUX MAIUH U
YCTaHOBOK C YYETOM CBOMCTB
KOHCTPYKIIMOHHBIX MaTe€pPUAJIOB,
JTUHAMUYECKHUX U TEIJIOBBIX HAIPy30K

OIIK-5.1 — JleMoHCcTpupyeT 3HaHHE OOIacTeit
MIPUMEHEHUS], CBOMCTB, XapaKTEPUCTHUK
AIEKTPOTEXHUYECKUX MaTepuasos, B
COOTBETCTBUU C TPeOyEMBbIMU TTapaMeTpaMU

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpeamecTByomme AUCUUIUIMHBL (Moaynu), npaktuku, HWP, np. ¢usuka,
XUMUs

[Tocnenyromme aucuumuinHbl (MOaynu), npaktuku, HUP, np. Duekrpuyeckue
MAaIIUHBI

3. CTpyKTypa U coaepkaHue JUCUUILIMHBI
3.1. CTtpykTypa IMCUMILIHHBI

JList ouHOM hopMbI 0O0yUCHUS

Bunx yuebnoi paboThl Beero | Bcero | Cemectp
3E 4acoB 4

OBLLAS TPYJIOEMKOCTb JUCLIUTIJIVHBI 4 144 144
KOHTAKTHAS PABOTA* - 69 69
AYJIUTOPHA S PABOTA 1,5 54 54
Jlexkuun 0,5 18 18
[IpakTuueckue (CeMHMHAPCKUE) 3aHATHUS - - -
JlaGopatopHbie pabOThI 1 36 36




CAMOCTOSITEJIbHA Sl PABOTA OBYUAIOLIETOCSL | 2.5 90 90
IIpopaboTka yueOHOTO MaTepHuana 1,5 54 54
KypcoBoii npoekT - - -
KypcoBas pabora - - -
[ToaroroBka K mMpoOMEXyTOYHOM aTTeCTallUU 1 36 36
[IpomexxyTouHast aTTecTalus: S/
Jlns1 3a0uHOM (hopMBI OOYyUEHUS
Bun yuebHoM paboThI Bcero | Bcero | Cemectp
3E 4acoB 3
OBIAS TPYIOEMKOCTD JUCLIATITMHEI 4 144 144
KOHTAKTHASA PABOTA - 36 36
AYJUTOPHAS PABOTA 0,39 14 14
Jlexiumn 0,17 6 6
[IpakTryeckue (CeMUHAPCKUE) 3aHATUS — —
JlaGopatopHbie pabOThI 0,22 8 8
CAMOCTOSTEJIbHASL PABOTA OBYYAIOLLIETOCS | 3,61 130 130
[IpopaboTka yueOHOTO MaTepHaia 3,36 121 121
KypcoBoli npoekT — —
KypcoBas pabota - —
[ToaroroBka K MpoOMEKyTOYHOM aTTeCTalluu 0,25 9 9
[TpomexyTOUHas aTTECTAIINS: 3

3.2. Copep:xkaHue UCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejamMm H

BU/aM 3aHATHH

Paznensl Pacnipenenenue ®opmbl 1 | NHAEKCH MHIUKATOPOB
TUCIUAIIINHEBI TPYIOEMKOCTH BHJI bopMHpyeMbIX
m 0 BHUJIaM y4yeOHON paboThI KOHTPOJIS KOMITETEHIIHI
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Pasnen 1 6 12 18 TK1 OIIK-5.1; OIIK-5.3,Y
Pazmen 2 6 12 18 TK2 OIlK-5.1; OIIK-5. 3,V,B
Paznen 3. 6 12 18 TK3 OIlK-5.1; OTIK-5.3,Y,B
JK3aMeH 36 OM 1 OIIK-5.1; OTIK-5.3,Y,B
HUTOIoO 144 18 36 90




3.3. Conep:xkanue TMCHUIIAHBI

Pa3nen 1. ®u3NKO-XMMHYECKHE OCHOBBI CTPOCHUSI MAaTEPHAJIOB U UX CBOMCTBA.

Tema 1.1. Beeoenue. Xapakrepuctuka o0bEKTa U MpeIMeTa MaTepruaIoBeICHHUS,
npoOiemMbl W MEPCHEKTUBBI pa3BUTHA. DUUKO-XUMHUYECKHE OCHOBBI CTPOCHHUS
MaTepuaoB.

O6mue TpeboBaHuUs, NpenbsBIsAeMble K MarepuanaM. Kiaccudukaims
MatepuanoB. Kpucramimueckoe CTpO€HHE METaUIOB (TUIBI  KPUCTAIUIMYECKUX
PELIETOK, aHU30TPOIUsI CBOMCTB KPUCTAUIOB, MOAUMOp(Pu3M). CTpoeHue peanbHbIX
KpUCTAIJIOB  (eeKThl KpuCTaUIMdecKuX pemeTok). OCHOBHBIE MOJIOKEHUS
MPOIIECCa KPUCTAIUIA3ALMHA METAIUIOB U CIUIABOB U €€ BIUSHHE Ha UX CBOMCTBA.

Tewma 1.2. ledopmartiyisi 1 MEXaHMYECKHE CBOMCTBA MAaTEPUAIIOB.

Hedpopmaruss metamwioB (Buabl AedopMalidi, HECOBEPIICHCTBA PEIICTKH U
OPOYHOCTh METANIOB, CBEPXIUIACTUYHOCTh, Je(OpPMAllMOHHOE YIPOYHEHHE U
pEeKpUCTAJUIM3AIMS METAUIOB IIpU Harpese). MexaHHuecKue CBOICTBA METaIOB U
CIUIABOB: IPOYHOCTb, YIPYIOCTb, TBEPIOCTb, BA3KOCTb, IIACTUYHOCTH M JAp. H
METO/IBI UX OIIPEIEIICHUS.

Tema 1.3. Teoperudyeckne OCHOBBI CIUIABOB. JlmarpamMma COCTOSIHUS
HKEJE30YTIIEPOAUCTBIX CIUIABOB.

Teopuss cruiaBoB (OCHOBBI TEOPUH, MEXAHUYECKHE CMECH, XHUMHYECKHE
COEJIMHEHHUS U TBEpAbIE PacTBOpPHI). JmarpaMMbl cocTosiHUSA (MpaBWIIoO (a3, IPABUIIO
OTPE3KOB WJIM pblyara, oOIIHe 3amMedaHusi 00 UX MOCTPOEHUH, SKCIEPUMEHTAIBHOE
noctpoenue, auarpammel [, II u III pomoB u gp., mpasuno H. C. Kyphnakosa.
Kenezoyrnepoaucteie CIiaBbl (KOMIIOHEHTHI W (pa3bl B CIUIaBax JKeje3a C
YIJIEpOJIOM: B 4YyryHax W CTajsX, IMarpamMMbl COCTOSIHUSI CIUIABOB JKEJE30 —
[IEMEHTHUT U KeJe30 - Tpadur).

Tema 1.4. KoHCTpYKIMOHHBIE MaTepHalbl HA OCHOBE KEJIE30YIJIEPOAUCTBIX
CILUIABOB.

[Tpuntunel knaccupuKaMl M MapKUPOBKU crajeil. KoHCTpyKIHMOHHBIE U
WHCTPYMEHTAJIBHBIE YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTANIM, UX COCTaB U CBOMCTBA.

Pa3znes 2. TexHOJIOTMU KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

Tema 2.3. TeopeTrudyeckne OCHOBBI TEXHOJOTHU TEPMHUUYECKOW 0OpabOTKH
CTaJIN.

CymHOCTb, BUABI U LEIH TEPMUUYECKOW U XHUMHUKO-TEPMUYECKOW 00pabOTOK
CTaJIi. BausiHue temneparypsl Ha CTPYKTYpY M CBOMCTBA METAJUIOB, IIPEBPALLECHUS B
CTalIsIX Tpu HarpeBe (NEpJIUTHBIE, MApPTEHCUTHBIE, AayCTEHUTHbIE U  JIp).
Cheponamzanus u rpapuTuzanms I[eMeHTUTa B cTaisx. JKaponpouyHble u
YKapOCTOWMKHE CTaJIH.

Tema 2.4. Buapl tepmudeckoit oOpabotku crtamu. Kopposuss MeTamwioB u
CIUIaBOB. MeTObI 3alIUTHI OT KOPPO3HUHU.

OTxuUr, HOpMaNU3aUus, 3aKajika U OTIHYCK. OCHOBBI TEOPUH KOPPO3UH, BHJIBI
KOPPO3HH METAIIJIOB, 00ph0a U 3amuTa 000pyI0BaHUS OT KOPPO3HUHU.

Tema 2.5. TexHonaoruu nMoay4eHus: 1 00pabOTKU MaTEPUAJIOB.

Meramnyprusa. JloMmeHHO€  TPOU3BOACTBO.  JIMTEHHOE  IPOU3BOJACTBO.
OOpaboTka MeTauIOB JaBieHHEM M pe3aHueM. [lopomikoBas MeTauTyprus
DnekTpopu3nuecKkue U IICKTPOXUMUYSCKHE MEeToabl 00padoTku. CBapka W maiKa.
MeTonbl hopMOBaHMS U3IEIUNA U3 TIACTUYHBIX MACC



Tema 2.6. LIBetHass Metaimuyprus. KOHCTpyKIIMOHHBIE MaTepHalibl HA OCHOBE
LBETHBIX METAJJIOB ¥ KOMIIO3ULIMOHHBIE MATEPHUAIIBI.

Merammueckue matepuaibl. CTpyKTypa, CBOMCTBA U IPUMEHEHHUE ATFOMUHUSA,
MEIU WU Jp. LBETHBIX METAUIOB B JHEPreTUKE, CIUIaBbl Ha UX OcHOBe. HoBble
METAJUIMYECKUE M HEMETaJUIMYecKue Mmarepuaibl. llosmMepHble, KOMIIO3UIIMOHHBIE
matepuanbl (KM). Knaccudukamms, kpurepun koHctpyupoBanus KM. JlucriepcHo-
yYIIpPOUYHEHHBIE U BOJNOKHUCTBIE KM. KOMIO3UTEI HA OCHOBE METAJIIOB U ITOJIUMEPOB.
OO6sacTi NPUMEHEHHSI KOMITO3UTOB.

Pa3nen 3. DIIeKTPOTEXHUUECKUE MAaTEPHUAIIBI.

Tema 3.1. [IpoBOIHHKY, TOTYIIPOBOJHUKH U TUIIEKTPUKH.

3.4. TemaTuyecKkni MJIAH NPAKTUYECKUX 3AHATHI
JlaHHbIN BUJT pabOThI HE MMPETYCMOTPEH YUEOHBIM MJIAHOM

3.5. TemaTu4ecKuUil IV1aH JIa0OPATOPHBIX padoT
1. Kpucramnu3zanus METauioB U COJIEH.

2. Metannorpa@uueckuii METOJ1 UCCIIEOBAHMS

3. UcnbiTanue MaTepralIoB HA PACTSDKEHHE U CKaTHE

4. VcnslTaHne MaTepuajioB HAa YAApHYIO BS3KOCTb M OIPENEICHHE TBEPIOCTH
CILUIaBOB

5. Aunarpamma Fe-C u cTpyKTypa Kele30yTIIepOIUCThIX CILIABOB.

6. OCHOBHBIE BUJIbI TEPMUYECKOI 00paOOTKU YIIIEpOAUCTBIX CTajei. 3akanka u
OTILYCK CTaju

7. HW3MmepeHune  yIEIbHOIO  CONPOTUBIEHHS NPOBOJHHUKOB. l3ydeHwue
TEMIIepaTypHON 3aBUCUMOCTH CONIPOTUBIICHUS TPOBOIHUKOB M PE3UCTOPOB

8. 3yueHue teMriepaTypHON 3aBUCUMOCTH COMPOTHUBIICHUS MOIYITPOBOJIHUKOB.
KoHTakTHBIE sIBIIEHUS B MOJIYNPOBOIHUKAX U OapbepHbIi (hoTOIPdeKT

9. N3mepeHne IUAIEKTPUYECKOW MPOHMIIAEMOCTH W YIVIa JUAJIEKTPUYECKUX
NOTEPH TBEPABIX AUIIEKTPUKOB

3.6. KypcoBoii mpoekT /KypcoBasi padora
JlanHbIii BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM TIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OueHuBaHWe pe3yJbTaTOB OOy4YEeHHS MO JUCLUMIUIMHE OCYILIECTBISETCA B
paMKax TEKYyLIEro KOHTPOJS U TMPOMEXYTOYHOM aTTecTalry, MPOBOJUMBIX IO
oamnpHO-perTuHroBoi cucreme (bPC).

[IIkana OLEeHKH pe3yabTaTOB O0YUYEHHUS M0 AUCIUILUIMHE:

YpoBeHb c(hOpMUPOBAHHOCTH
3aruianu- HHAWKAaTOpa KOMICTCHIWH
. . Hwx .
Kon Kox POBAHHBIC Bricoknit | Cpennuit © Husknii
KOMIIC- HHAUKaTopa PE3YIbTATEI CpCaHCTO
TCHIMH | KOMICTSHIH | - OOYMCHHA MO oy 85 16 100| o1 70 10 84 | 0T 55 510 69 | 0T 0 10 54
JUCHOUTIIINHE
[Ixana oneHUBaHUs




HEY/I0B-
YIOBIIET-
OTIIMYHO XOpouIo JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4YTEHO HE 324TEHO
3HATB!
B nmonmaom | C HerpyOsI- | He B momaoM,  He 3Haer
o0beMe | MM omHMOKa-|  oObeme bu3nKo-
3HaeT MH 1 HEZI0- 3HAET | XMMHYECKHE
(huzuKo- YeTamMu (u3mKo- OCHOBBI
XUMUAYECKUE|  3HACT | XUMHUYECKUE| CTPOCHHS U
busuko- OCHOBBI | (PU3UKO-XH-| OCHOBBI CBOIICTBA
XMMUYECKHE | CTPOCHHUS M| MHYECKHE | CTPOCHHS U |MaTepUasioB,
OCHOBBI CTPOCHHUSI| CBOICTBA OCHOBBI CBOICTBAa | 3aKOHOMEPH
Y CBOWCTBA | MaTepHalioB,| CTPOCHHMS U | MATEPHAIIOB,|  OCTH UX
MaTepHalioB, | 3aKOHOMEPH| CBOWCTBA | 3aKOHOMEPH | M3MCHECHUSI
3aKOHOMEPHOCTH | OCTH MX | MaTEpHAJIOB,|  OCTH HX o1t
WX U3MCHEHHS | M3MCHCHUSI | 3aKOHOMEPH | M3MCHEHUSI | JICHCTBUEM
oJ1 ICHCTBUEM ot OCTH UX ot BHEIIHUX
BHEIITHUX JICHCTBUEM | M3MEHEHUs | JeiicTBueM | (haKTOpOB,
(baKTOPOB, THITBI M| BHEIIHUX o1 BHEIITHUX THITBI 1
MapKH (bakTopoB, | nelicTBUEM | (HaKTOpOB, MapKu
KOHCTPYKIIMOHHBI|  THITBI U BHEIIHUX THITBI 1 | KOHCTPYKIIH
X MaTepUaJIOB MapKu (akTopos, MapKu OHHBIX
KOHCTPYKLIH | THIIBI K Map-| KOHCTPYKIH | MaTepHAIIOB
OHHBIX KU OHHBIX
MaTepuaioB| KOHCTPYK- | MaTepuaioB
IIMOHHBIX
MareprualioB
OIK-5 | OITK-5.1 L
YMETh:
CobomHo | VYmeerc Ymeerc | Heymeer
0e3 oMOOK | HErpyObIMU | HETpYOBIMH | OCYIIIECTBIIS
yMeeT | OmMOKamMH U| OUTHOKaMH 1 Tb
OCYIIECTB- | HEMOYETa-MHU| HeOYETa-MH| 0OOCHOBAaHH
JSITh OCYUIECTBJIs| OCYLIECTBIISI| bl BBIOO
OCYIIECTBIISITh ym ym p
.. | obocHOBaH- Th Th MaTepraioB,
000CHOBaHHBIH .
BE1Go HBIN BBIOOp | 000OCHOBaHH | 0OOCHOBaHH| CPECTB U
p MaTepUalioB,| bIid BEIOOP | bl BEIOOP | METOMIOB UX
MaTepHajoB,
CPONCTS 1 CPEIICTB M | MAaTEpPHAIIOB,| MATEPHAJIOB,| HCCIIEIOBAH
P METO/IOB X | CPEICTBH | CpEICTB U usl Ha
METO/I0B MX
WCCIIEIOBAaHN METOJIOB MIX | METO/IOB IX |  OCHOBE
WCCIIeIOBAHMS Ha
sl HA OCHOBE | NCCJIE/I0OBAaHH UCCIIEIOBAaHY]  aHAITM3a
OCHOBE aHAJIN3a .
. aHaNM3a | s HA OCHOBE | 5T HA OCHOBE | YCIIOBHH
YCIIOBHIA .
YCIIOBUIA aHaJM3a aHAIIM3a | DKCILTyaTaIl
IKCIUTyaTallnH, . .
OKCIUTyaTaly| yCJIOBHIA YCITOBUIA UM,
PKOJIOTIHECKHX 1 u HKCIUTyaTaly| SKCIUTyaTaly| 3K0JI0rH4Yec
YKOHOMUYECKUX ’ oy oy
HKOJIOTUYECK o, u, KUX U
¢bakTopoB
UX U HKOJIOTUYECK| HKOJIOTUUECK| SKOHOMHYEC
HKOHOMHYEC UX U uX KHX
KUX HKOHOMHYEC| SKOHOMHYEC| (HaKTOPOB
(haxTopoB KHUX KHX
¢akTopoB | (akTOpoB

BJIAJIETh:




IIponemonct| Mmeror Nwmeer He
PpHUPOBaHbI MECTO MHHHUMAJTBH | IPOIEMOHCT
BCE OUIMOKW M | BIi HAOOp | PUPOBAHBI
HaBBIKAMU OCHOBHBIC | HEIOYETHI B| BIAJICHUS] | OCHOBHBIC
BbIOOpa HaBBIKH HABBIKAX | HABBIKAMU | HABBIKH
MaTepHuajoB U BBIOOpA BBIOOpA BbIOOpa BbIOOpA
HA3HAYEHUS MX | MaTepHaJIOB| MaTEpHAIOB| MaTEPHUAIIOB | MaTEPUAIOB
00paboTku u u u u
Ha3HAuYeHUs | HA3HAUCHUS | HA3HAYCHUS | HA3HAYCHHS
uxX uxX ux ux
00paboTku | 00paboTku | 00paboTku | 0OpabOTKH
OHCHO‘{HBIG MaTCpUuabl JJIA IMPOBCIACHUA TCKYIICTO KOHTPOJIA

151

HpOMC}I(YTO‘{HOﬁ arTeCTalli IIPHUBCACHLI B HpI/IHO)KeHI/II/I K pa6oqel?1 IIporpamMme

JUCITUITIIMHBI.

[TosHBIM KOMITIEKT 3aJaHUi U MaTepuaioB, HEOOXOAUMBIX JUIsl OLEHUBAHUS
pe3ynbTaTOB 00YUYEHUS M0 AUCLMIUIMHE, XPAaHUTCA Ha Kaeape pa3padoTuuka.

5. YueOHO-MeTOAN4YecKOe M MHPOPMALIMOHHOE 00ecTieYeHUe JUCHUILIUHBI

5.1. YueOHO-MeTOANMYECKOE 00€ecIeueHHue

5.1.1. OcHoBHas nuTeparypa

1. MarepuanoBeieHUE M TEXHOJOTHS KOHCTPYKUIMOHHBIX MAaTE€pHAJIOB
yueOHuk i By30B / C.H.Konecos, N.C.Konecos. - 2-e u3z., nepepad. u gon. - M. :

Bricm. mik., 2008. - 535 c.

: wi. - ISBN 978-5-06-005950-2.
2. MarepuanoBeneHue. TexHONOTUs KOHCTPYKIIMOHHBIX MAaTEPUAJIOB :

yue0.

nocobue 1ys By30B / nmoj pen. B. C. Uepennuuenko. - 3-e uza., crep. - M. : Omera -

JI, 2007. - 752 c.
00221-2.

3. DIIEKTPOTEXHUUYECKOE MaTepUaIOBEICHNUE:
KI'9Y, 2019. -

CyxapuukoB. - KazaHs:

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

5.1.2. JlononHUTENBHAS TUTEpATYypa

180

c.,

: wi. - (Beicmee TexHuueckoe oOpazoBanme). - ISBN 978-5-370-

yueOHoe mnocobue / A. E.
2734 Ko.

- URL:

1. KoHCTpyKIIMOHHOE MaTepHaaoBeIeHNE : yueOHOe MOCOONe MO TUCIUTLINHE
"MarepuanoBenenue" / A. E. Cyxapuukos. - Kazanp : KI'DY, 2018. - 199 c., 4090
K®G. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html.

2. MartepuanoBenenue. TeXHOIOTHsI KOHCTPYKIIMOHHBIX MaTEPUAJIOB :

npaktukym / O. C. Cupotkun, A. E. byatun, P. O. CupoTtkus. -

2022.- 130 c.

5.2. UudopmanmoHHoe odecnevyeHmne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
https://Ims.kgeu.ru/course/view.ph
p?1d=2790

https://openedu.ru/course/misis/MATSC1/

Buptyanbnas nabopaTopusi o
MaTepUaIOBEICHUIO

Bgenenue B MmarepuanoBecHUE

Kazaun :

: KIT'9Y,



5.2.2. llpodeccuonanpubie 6a3bl maHHbIX / WMHDOpMaNMOHHO-CIIPaBOYHBIC
CHUCTEMBI

I Nano nano.nature.com

2 TIlnatdopma SpringerLink www .link.springer.com

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

5.2.3. JIuieH3uOHHOE W CBOOOJHO  pacHpOCTpPaHSAEMOE IPOTrpaMMHOE
o0ecreyeHne JUCHUILINHBI

PexBu3uThI
Ne | HammeHoBaHH€ MpOrpaMMHOTO
Onucanue HOJITBEPK TAIOLINX
/1 obecrniedeHus
JOKYMEHTOB
KoMruiekc KoMmbIOTepHBIX Kowmriekc Tpenaxepos mo
P P P 00O "Undorex" No21/19
1 MMUTALUOHHBIX TPEHAKEPOB TEME COIPOTUBIICHUS
" " Hewncki. mpaso. beccpouno
ConpoTuBieHre MaTepUajIoB MaTepuasoB

K
OMILICIEC KOMIIBIOTEPHBIX Kommeke tpenaxkepoB mo | OOO "Undorex" Ne21/19

2 UMUTAIIMOHHBIX TPEHAXKEPOB
" " Teme marepuanosenenue |Heucki. npaso. beccpouno
MarepuanoseneHnue
[10 ans s dexkTuBHOrO
. . CBoOoHAs THULIEH3US
3 LMS Moodle OHJIaMH-B3aUMOJIEHCTBUS

Hewuckn. mpaBo. beccpouno
MIpPEenoiaBaresis U CTyIeHTa

6. MatepuajbHO-TEXHUYECKOE O0eceYeHue T CIUTITHHbI

HanmenoBanue Buia HaumeHnoBanue yuebHOI
y4eOHOU pabOTHI ayJIUTOpUH, [lepeuens HEOOXOIMMOTO OOOPYAOBAHUS H
CIIEUAIU3UPOBAHHON TEXHUYECKUX CPEJICTB OOyUEHUS
naboparopuu
Jlexuun VueOHast ayAUTOpHS LISt Crenpanu3upoBaHHas yueOHas Me0Oeb,
NPOBEICHUS 3aHATUH TEXHUYECKUE CPEACTBa OOYUCHUs, CIIyXaliue IJIs
JIEKIIMOHHOTI'0 THIIA IIPEACTABICHUS yueOHOI uHbOopMauu
Oonpumio  ayauTtopuu  (MyJIbTUMEAMHHBIN
IIPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpAIlOHHOEe 000pyAOBaHUe, Yy4eOHO-
HarJIsiIHbIe TOCOOMS
JIabopaTtopHbie VYueOHast 1abopaTopust Crnennani3upoBaHHOE n1abopaTopHOe
paboTHI «Metannosenenus», A-217 | o6opynosanue mno npodumo naboparopun: Jlocka

ayJIuTOpHas; MYJIbTUMETUMHBIN JKpaH;
MIPOEKTOP; MOHOOJOK (15 1mIT.); OMHOKYJIAPHBIN
MHUKPOCKOIT; MUKPOCKPHHED; Kamepa nudposas
K OMHOKYJISpHOMY  MHKpOCKOIy;  HaOop
MeTauiorpaguueckux o0pas3noB, KOMIUIEKT
IJTAKaTOB: MpaBUjla KOHLIEHTPALMHA U OTPE3KOB,
UCTIBITAHUS Ha yJApHBIA U3rU0, UCTIBITAHUS HA
pacTsbkenue (3 1mT.), AUMarpaMMa yCIOBHBIX
HAIpsDKEHUH, U3MEpPEHHE  TBEPAOCTH IO
PokBemy,  u3MmepeHne  TBEPAOCTH IO
bpunennto




VYuebnas nabopatopus Crienaau3upoBaHHOE nabopaTopHoe
«Martepuanoseneaus», A-210 | obopymoBanme mno npodmiaro  gabopaTopuu:
JlaGoparopnblii cToux; anekTponarpesarens CHOJI-
1; meur naboparopHas JKIIC; mpoekrtop, 3KpaH;
KOMILJIEKC «MOOMITBHBIH MEHEKEp»;
MeTaurorpaduaecKumit MHKPOCKOIT MUM-7;
MHUKPOCKOIl OWHAaKyJSpHBIA (5 mIT.); OTpe3HOH
CTaHOK; MHKPOCKOIT MeTauorpaduaecKui;
U (HOBATBHO-TTOIMPOBATIHHBII CTaHOK
IBYX/JUCKOBBIH €  TIPWKUMHBIMH  KOJIBI[AMH;
KOMITJIEKTHI JUIsI BBIMIOJIHEHHUS JIA00OPaTOPHBIX paboT
(2 mt.); crantmoHapHbIi TBepAOMEp 1m0 PokBemty (2
IIT.); KOMIUIEKT 00pa3mnoB (6 miT.)

KommbtoTephbiii kiiace ¢ |Crnenuanu3upoBaHHas ydeOHas mebenb Ha 30
BbIxog0oM B uTepHeT B-600a |ocamounsix mect, 30 KOMIBIOTEPOB, TEXHH-
YecKHe cpencTBa 00ydeHus (MyIbTHUMEINNA-HbII
IPOEKTOp, KOMIbIOTep (HOYTOYK), DSKpaH),
BUJICOKAMEPBI, POrPaMMHOE 00eCIICUCHHE

CaMocTosTenbHast KomMneroTepHslii Ki1acc ¢ CrnenunanusupoBanHas yuyebnas mebenb Ha 30

pabora BbixozoM B MuTeprer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE CpeACcTBa OO0y4YeHHs (MyJIbTUME-
JUUAHBIA  TPOEKTOP, KOMMBIOTEP (HOYTOYK),
9KpaH), BHJICOKAMEPHI, IPOrPaMMHOE
obecrecucHue

Crnenuanu3upoBaHHas MeOeIb, KOMITbIOTEpHAs
TEXHHUKA C BO3MOXKHOCTBIO BbIx0/1a B IHTepHeT
u obecnieuenueM nocrymna B SUOC, skpan,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOTPaAMMHOE
obecrieueHne

YuraabpHbIH 3a1
OuOIMOTEKHU

7. Oco0eHHOCTH OpPraHU3aAlUM 00pPa30BaATEILHOM EATEJILHOCTH ISl JIHI C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbsI  MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) 1 MHBAIUIBI UMEIOT
BO3MOKHOCTh OECTPEIATCTBEHHO MepeMeniaThCsi U3 OJHOTI0 y4eOHO-T1abopaTopHOIro
Koprmyca B JpYroi, MOAHSTHCS Ha BCE JTAXKU Yy4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMAThCS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4YEeTOM OCOOEHHOCTEH
NCUX0()U3NIECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBI.

Jst o6ydenust nmun ¢ OB3 v MHBaNWAOB, MMEIOIIMX HAPYILIEHUS OMNOPHO-
JIBUTATEIFHOTO armapara, 00eCleueHbl YCIOBHS OECHPEmsITCTBEHHOTO IOCTYIa BO
Bce yueOHbIe nmomenieHus. Mabopmanus o cneruatbHbIX YCIOBUSIX, CO3aHHBIX IS
oOyuaroruxcst ¢ OB3 w wuwHBanmuaoB, pa3MmeleHa Ha CcaldTe YHUBEpCUTETa
www//kgeu.ru. IMeercs BO3MOKHOCTb OKa3aHHUS TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe YCIIyT CYPIOTIEPEBOTINKOB U TU(DIOCYPI0TIEPEBOIINKOB.

Jlns apantanuu K BocupusaTuio gunamu ¢ OB3 v nHBanuaamMu ¢ HapylIeHHBIM
CIIyXOM CIPAaBOYHOTO, Y4eOHOro maTepuaia IO JUCHUIUIMHE O00eCcTeunBaroOTCs
CJICAYIOIIUE YCIOBUS:

- IS JIy4IIed OpueHTAIlU B ayAUTOPUH, IPUMEHSIOTCS CUTHAJIBI OTTOBEIIECHUSI
O HayaJie U KOHIIE 3aHsTHUs (CJIOBO «3BOHOK» IMHUIIIETCS HA JIOCKE);

- BHUMaHue ciabociblanero oOy4aromierocss MNPUBJIEKAETCS MeJarorom



http://www.kgeu.ru/

’KECTOM (Ha IJIe40 KIaAeTCs pyKa, OCYILIECTBISETCS HEPE3KOE MOXIIONbIBAHUE);

- pasroBapuBasg C OOYy4YaroOUIMMCsl, TMEJAarorHueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH IPEIIOKEHUSAMHU, OOecleunBas BO3MOXHOCTb
YTEHUSI 10 Ty0am.

KoMmmneHncanyss 3aTpyAHEHH pPEYEBOrO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
c1aboCbIIANINX 00yYaOUUXCSl TPOBOAUTCS IMTyTEM:

- HCTIOJIb30BAHMS CXEM, IUAarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX IIPE3CHTALUH C
TUIEPCChUIKAMU, KOMMEHTUPYIONIUMU OTJIEIbHBIE KOMIIOHEHTHI U300payKEeHUS;

- PEryJIIpHOTO TMPUMEHEHMsI YIpaKHEHHM Ha rpaduueckoe BbIJICICHHE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecnieyeHus BO3MOXKHOCTH JUIsi  OOy4Yaromierocsi IMOJIY4YUTh aJpPECHYIO
KOHCYJIBTAIIUIO TI0 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOTUMOCTH.

JUtst amanranyy K BocnpusaTHio aunamu ¢ OB3 n nHBanMIaMu ¢ HapyleHUsIMU
3peHus CIPABOYHOTO, y4eOHOTO, IPOCBETUTEIHCKOTO Marepuana,
NPETYyCMOTPEHHOTO 00pa30BaTeIbHON MPOTrpaMMoOl MO BbIOPAHHOMY HAaIpPaBJIECHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeIeTCsl ajanTanus oPUIIMaIbHOrO caiita B ceTh MIHTEpHET ¢ ydeToM 0coObIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECTIEYMBAETCS HAJTUUYHE KPYIHOPUPTOBOM
CIPABOYHON MH(POPMALIMH O PACIIMCAHUU YUYEOHBIX 3aHATHIA;

- MeJaroruyecknuii  pabOTHUK, €ro coOecenHuK (IpU HEOOXOAUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS O0YUYaIOUMCS, IPU 3TOM KayKJbIi
pa3 Ha3bIBAETCs TOT, K KOMY II€1arOTH4ecKuil paboTHUK oOpalaercs;

- ICUCTBUS, JKECThl, NEPEMELICHHS TEJaroruueckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyatHas uWHGOpPMAIMS TPeAoCTaBiseTcs KpynHbiM Ipudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- obecnieunBaeTcss HE0OOXOAUMbIN YPOBEHb OCBELIEHHOCTH MOMEUIEHUH;

- PEOCTABIISIETCS BO3MOXKHOCTh HCIIOJIb30BaTh KOMIBIOTEPBI BO BpEMs
3aHSTUNA U MPABO 3aNTUCU 00BSICHEHUM Ha TUKTO(DOH (10 JKEJIAHUIO0 00YUYarOIUXCs).

Popma TMPOBEACHHsS TEKYIIEW MW MPOMEKYTOUYHOW AaTTECTAUUH IS
oOyuatomumxcst ¢ OB3 ¥ MHBaIMAOB ONpPEACSIETCSl MeAarorndyeCKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumocTn oOyvatomemycs ¢ OB3,
WHBAJIMY C YYETOM MX MUHAMBUAYAJIBHBIX MCUXO(PU3HMUECKUX OCOOCHHOCTEN NaeTcs
BO3MOXKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUChbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IMOO MPEIOCTABIACTCS
JOTIOJTHUTENBHOE BPEMSI ISl IOATOTOBKHM OTBETA.

8. MeToanueckue peKOMeHIAIMHU VISl NMpenogaBaTe/ied 1Mo OpraHu3anuu
BOCIIUTATEJIbHOI PadoThl ¢ 00y4AOIUMHUCS.

MeTtoauueckoe obecriedeHre npoiecca BOCIUTaH!s 00y4YarolXcs BHICTyAeT
OJHUM U3 OIpenesiouMx (aKkTOpoB BBICOKOIO KadyecTBa 0Opa3oBaHMUS.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKHHA NPO(ECCHOHATU3M, 3PYAULHUIO,
YETKYI0 FPaXXJIAHCKYIO MO3UIINIO, CAMOJAUCIUILINHY, TBOPUECKUM MOAXO/] B PEIICHUN
npodecCHOHANBHBIX 3a7lady, B XOA€ 00pa30BaTENbHOIO IMpoIlecca CIOCOOCTBYET
(OpMUPOBAHNIO TAPMOHUYHOMN JIMYHOCTH.



[Ipn peamuszauuyu [OUCHUIUIMHBI IPENOAABATENIb MOXET HCIOJIb30BaTh
CJIEAYIOIINE METOAbl BOCIUTATEILHON PaOOTHI:

- MeTonbl (hOPMHUPOBAaHMS CO3HAHUS JTUYHOCTH (Oecena, AWCIYT, BHYIICHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MPUMEP, CAMOKOHTPOJIb, pacckas, COBET,
yOeXIeHre U ap.);

- METOJIbl OpraHU3aluu AESATEIbHOCTA U (OPMHUPOBAHUS OIbITA MOBEIACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, INeJaroruyeckoe TpeOoBaHHE, TMOPYUYCHHUE,
npUyYeHue, Co3JaHle BOCIIUTHIBAIOIIMX CUTYAIlNi, TPEHUHT, YIIPaXKHEHHE, U P.);

- METOJIbl MOTHBAILIUU JIEATEIILHOCTU U TMOBeleHUs (0100peHue, MooIlpeHne
COI[MAJIbHOM AaKTUBHOCTH, IIOpUIIAHWE, CO3JaHUE CUTyalHid ycrexa, CO3JaHHe
CUTYAIMH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipy peanuzamuu JUCHUIUIMHBI  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIbHON EATEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- bopMUpOBaHUE Yy OOYYAIOIIUXCSI IIEJIOCTHOTO MHUPOBO33PEHUS, POCCHUUCKON
UJCHTUYHOCTHU, YBAKEHUS K CBOCU CEMbE, OOILIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM [ICHHOCTSM, K HAI[HOHAIILHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclieanio, (OPMUPOBAHUE CTPEMJICHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMupOBaHUE y O0YUAIONIMXCSl aKTUBHOM TPaKIaHCKOW MO3UIIMK, OCHOBAHHOM
Ha TPAJMIUOHHBIX KYJIbTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImecTBa, JJisi TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTUYECKON KYJIbTYPbl O0yUarOIIUXCS, pACITUPEHUE
KOHCTPYKTUBHOI'O y4YacTUsi B MPUHATHUM PELICHUN, 3aTparvBarollUX MX IpaBa H
WHTEPECHI, B TOM YHCIIC B Pa3IMYHBIX (pOpMax camMOOpraHu3aiiu, CaMOyTpaBIICHHUS,
OOIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- bopMUpPOBAHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJISIFOIIMX ~ MPOTHBOCTOATH  AKCTPEMU3MY, KceHopoouu,
JUCKPUMHUHALIMM TI0 COLMAIBHBIM, PEJIMTUO3HBIM, PACOBBIM, HaI[MOHAJIbLHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(PECCHOHAIBHOM HETEPIUMOCTH, IPYyTHUM
HETATUBHBIM COLIMAIBHBIM SIBJICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTM W YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSAM, YUUTEISIM, JIFOJSIM CTAPILIETO MOKOJICHUS;

- popMHpOBaHWE TPUHIUIOB KOJJIEKTMBU3MA M  COJIMIAPHOCTH, JyXa
MUJIOCEpJIUSI W COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOJSX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- hopMHpOBaHKE COMUAAPHOCTH U UYBCTBA COIMATBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIFOJSAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 30POBbS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOLICHWIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATIBHO HACBIIIEHHOTO W JAYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepeaaBaTh APYTUM CBOW ACTETHUECKUI
OTIBIT.



Kynemypno-npoceemumenvckoe socnumanue:
- (popMUpPOBaHUE ICTETUUECKON KApTUHBI MUPA;

- hopMHpOBaHNE YBOXKEHHSI K KYJIbTYPHBIM IIEHHOCTSM POJHOTO TOpPOa, Kpas,
CTpaHBI;

- TIOBBIIIIEHNE TT0O3HABATEILHON aKTUBHOCTH 00YYaIOITIXCS.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoBaHre y 00yJaIOINUXCS HAYTHOTO MUPOBO33PEHUS;

- opMuUpOBaHNE YMEHUS TOTy4aTh 3HAHUS;

- popMuUpOBaHNE HABBIKOB aHAIW3a M CHHTE3a MH(OpPMAIMH, B TOM YHCIE B
npodecCUOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKON OEJIEPALIU
@l DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM IT'OCYJIAPCTBEHHBI SHEPTETUUYECKHAN YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

KI'2Yy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIINHE

b1.0.16 MaTtepunanoBeieHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB

r. Kazanp, 2023



OueHouyHble MaTepuainbl M0 JUCHUIUIMHE, NMPEIHA3HAYEHHBI ISl OLICHUBAHMS
pE3ybTaTOB 00YUYEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTIKCHUSI KOMIICTCHITHI.

OrneHnBaHWe pe3yJbTATOB OOYYCHHS TIO0 IUCIMIUIMHE OCYIIECTBIISCTCS B
pamkax Tekyuero koHTpoiis (TK) u npoMexyTodHOM aTTecTaluu, IPOBOJUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 4
PelituHroBBIE MOKA3aTEIN
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Paznen 1. « @uzuko-xumuueckue | TK1 15
OCHOBBI CTPOEHHUSI MaT€pUalOB U 15 | 0-15 30 15-30
HUX CBOWMCTBa»
TecT nm nucsMeEHHSIH ompoc 15
3amuTa J1abopaTopHOH padOTHI 15
Paznen 2. Texnonoruu | TK2 25-
25 |0-15 25-40
KOHCTPYKLIMOHHBIX MaTEpHAJIOB. 40
TecT nim nucHMEHHBIH Opoc 15
3amura 1abopaTopHON paboTHI 15
[TpakTHyeckoe 3aaaHue 10
Paznen 3. Onexrporexnuueckue | TK3 15-
P 15 |0-15 15-30
MaTepHabl. 30
TecT WM MUCHMEHHBIN OIPOC 10
3amura 1abopaTopHON paboTHI 5 5
KonrponbHas padora 10
IIpome:xxyTOYHAs aTTeCTAMA oM 0-45
(3K3aMeH)
B nucemenHoit popme no 0-45
ouneram

2. OneHoYHBbIE MATEPHUAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTAlUH

[IIkaya o1eHKH pe3yabTaTOB OOYUCHHUS MO AUCIUILIMHE:
YpoBeHb c(hOpMUPOBAHHOCTH
HHAWKAaTOpa KOMICTCHIWH

arutanu- Bricoknii | CpemHmuii Huxee Huzknii
Kon Kon POBaHHBIE CpEAHETO
KoMIIe- | HMHIWKATOpa pe3yapTaTthl ot 85 mo 100{ ot 70 no 84 |oT 55 1o 69 |or 0 1o 54
TEHIMH | KOMICTEHIIUH | OOyYEHHS 10

ACIAILIMHE IIxama oneHUBaHUA

YAOBJICT- HCYyHAOB-

OTJINYHO XOopouro
BOPUTCIILHO JICTBOPU-




TCIBHO

3a4YTEHO HE 324TEHO
3HATB!
B nmonmaom | C HerpyOsI- | He B momaoM,  He 3Haer
o0beMe | MM omHMOKa-|  oObeme bu3nKo-
3HaeT MH 1 HEZI0- 3HAET | XMMHYECKHE
(huzuKo- yeTamMu (u3mKo- OCHOBBI
XAMUAYECKUE|  3HACT | XUMHUYECKUE| CTPOCHHS U
buzuko- OCHOBBI | (PU3UKO-XH-| OCHOBBI CBOICTBA
XMMUYECKHE | CTPOCHHUS M| MHUYECKHE | CTPOCHHS U |MaTepUasioB,
OCHOBBI CTPOCHHUSI| CBOICTBa OCHOBBI CBOICTBa | 3aKOHOMEPH
Y CBOWCTBA | MaTepHalioB,| CTPOCHHMS U | MATEPHAIIOB,| OCTH UX
MaTepHaliOB, | 3aKOHOMEPH| CBOWCTBA | 3aKOHOMEPH | M3MCHEHUSI
3aKOHOMEPHOCTH | OCTH MX | MaTEpHAJIOB,|  OCTH HX o1t
WX U3MCHEHHS | M3MCHCHUSI | 3aKOHOMEPH | M3MCHEHUSI | JICHCTBUEM
oJT ICHCTBHEM ot OCTH UX ot BHEIIHUX
BHEIITHUX JIeHCTBUEM | M3MEHEHHUs | JeiicTBueM | (haKTOpOB,
(baKTOPOB, THITBI M| BHEIIHUX o1 BHEIIHUX THITBI U
MapKH (bakTopoB, | nelcTBUEM | (HaKTOpOB, MapKu
KOHCTPYKIIMOHHBI|  THITBI U BHEIIHUX THITBI 1 | KOHCTPYKIIH
X MaTepUaJIOB MapKu (akTopoB, MapKu OHHBIX
KOHCTPYKIIH | THITBI K Map-| KOHCTPYKIIH | MaTepPUaIoB
OHHBIX KU OHHBIX
MaTepuaioB| KOHCTPYK- | MaTepuaioB
IIMOHHBIX
MaTepruaioB
OIK-5 | OITK-5.1 L
YMETb:
CobomHo | VYmeerc Ymeerc | Heymeer
0e3 oMOOK | HErpyObIMU | HETpYOBIMH | OCYIIIECTBIIS
yMeeT | OImMOKamMH u| OUTHOKaMH 1 Tb
OCYIIECTB- | HEMOYETa-MHU| HeOYETa-MH| 0OOCHOBAaHH
JSITh OCYUIECTBJIs| OCYLIECTBIISI| bl BBIOO
OCYIIECTBIISITh ym ym p
.. | obocHOBaH- Th Th MaTepraioB,
000CHOBaHHBIH .
BE1Go HBIN BBIOOp | 000OCHOBaHH | 0OOCHOBaHH| CPECTB U
p MaTepUalioB,| bIid BEIOOP | bl BEIOOP | METOMIOB UX
MaTepHajoB,
CPONCTS 1 CPEIICTB M | MAaTEpPHAIIOB,| MATEPHAJIOB,| HCCIIEIOBAH
P METO/IOB X | CPEICTBH | CPEICTB U usl Ha
METO/I0B MX
WCCIIEIOBAaHN METOJIOB MIX | METO/IOB IX |  OCHOBE
WCCIIeZIOBAHMS Ha
sl HA OCHOBE | NCCJIE/IOBAaHH UCCIIEIOBAaHY]  aHAIM3a
OCHOBE aHAJIN3a .
. aHaNM3a | s HA OCHOBE | 5T HA OCHOBE | YCIIOBHH
YCIIOBHIA .
YCIIOBHIA aHaJM3a aHAIIM3a | DKCILTyaTaIl
IKCIUTyaTallnH, . .
OKCIUTyaTany| yCIOBHIA YCITOBUIA UM,
PKOJIOTIHECKHX 1 u HKCIUTyaTally| SKCIUTyaTaly| K0JI0rH4yec
HKOHOMUYECKUX ’ oy oy
HKOJIOTUYECK o, u, KUX U
¢dakTopoB
UX U HKOJIOTUYECK| HKOJIOTUUECK| SKOHOMHYEC
HKOHOMHYEC UX U uX U KHX
KUX HKOHOMHYEC| SKOHOMHYEC| (HaKTOPOB
(haxTopoB KHUX KHX
¢akTopoB | (akTOpoB

BJIAJCTD:




IIponemonct| Mmeror Nwmeer He
PpHUPOBaHbI MECTO MHHHUMAJTBH | IPOIEMOHCT
BCE OUIMOKW M | BIi HAOOp | PUPOBAHBI
HaBBIKAMU OCHOBHBIC | HEIOYETHI B| BIAJICHUS] | OCHOBHBIC
BbIOOpa HaBBIKH HABBIKAX | HABBIKAMU | HABBIKH
MaTepHuajoB U BBIOOpA BBIOOpA BbIOOpa BbIOOpA
HA3HAYEHUS MX | MaTepHaJIOB| MaTEpHAIOB| MaTEPHUAIIOB | MaTEPUAIOB
00paboTku u u u u
Ha3HAuYeHUs | HA3HAUCHUS | HAa3HAYCHHS | HA3HAYCHHS
uxX uxX ux ux
00paboTku | 00paboTku | 00paboTku | 0OpabOTKH

OneHka «OTJIMYHO» BBICTABISETCS 32 BBIIIOJIHEHUE TECTOBBIX 3aJaHMUIi;
IPAKTUYECKUX 3aJJaHUM; KOHTPOJIBHOM palOOoThl; 3aIlIUTy J1a0OpAaTOPHBIX B YCTHO-
NUCHbMEHHON (popMe M OTBETHI HAa BOIIPOCHI 3K3aMeHalMoHHOro Oouiera. [lpu oTBete
Ha BOIIPOC OMJIeTa JOKHO OBITh MPOJEMOHCTPUPOBAHO MPOYHOE 3HAHUS OCHOBHBIX
IPOLIECCOB M3y4aeMOl MPEeaIMETHOM 00JacTH, TITyOHHA U MOJIHOTA PACKPBITHS TEMBI
(Bompoca),
CYLIHOCTb, SIBJIEHUH, MPOLIECCOB, COOBITUM, J€/1aTh BHIBOABI U 0000IIEHUS, 1aBaTh

IIpUBOIUTD CBO6OIIHO€ BJIaACHUC

BJIAICHUC TCPMHUHOJIOTHYCCKHUM  aIllllapaTOM, YMCHHC OOBSICHATH

apryMEHTUPOBAHHbIE
MOHOJIOTUYECKOU PEUbI0, IOTUYHOCTh U MIOCJIEI0BATENBHOCTh OTBETA;
OLeHKa «XOpomIo» BBICTABISIETCS 3a BBINOJHEHHE TECTOBBIX 3a/IaHMUIA;

OTBCTHI, IIPUMCPEI;

NPaKTUYECKUX 3aJaHHUI; KOHTPOJBHON paboThl; 3alIUTy Ja0OpPaTOPHBIX B YCTHO-
NUCbMEHHOM (opMe U  OTBETHI HK3aMEHAIlMOHHOTO  Owuiera.

OueHuBaercs OTBET, OOHAPY’KMBAIOUIMI MPOYHBIE 3HAHMS OCHOBHBIX IMPOILIECCOB

Ha BOIPOCHI

U3y4aeMoUl MpeMETHON 00JIaCTH, OTIMYAETCS TIIYOMHOW W TOJHOTOM PACKPBHITHS
TEMBbI; BJIQJICHHE TEPMHUHOJIOTMYECKUM amnmnaparoM; yMEHUE OOBSCHATH CYIIHOCTb,

SBJICHUH, TIPOIICCCOB, COOBITHUM, JeJaTh BBIBOJBI M  000OIEHHUS, JaBaTh

apryMEHTUPOBAHHBIC OTBETHI, MPUBOAUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE

MOHOJIOTUYECKOW PEeUb0, JIOTUYHOCTh U MOCIE0BATEIBHOCTh OTBETA. JlomycKkaeTcs
OJIHA — JIB€ HETOYHOCTH B OTBETE.

OneHka «yAOBJIETBOPMTEIBbHO» BBICTABIIETCS 3a  BBINOJHEHHE 34
BBITIOJIHEHUE TECTOBBIX 3a/laHMii; MPAKTUYECKUX 3aJaHHI; KOHTPOJIBHON padoThI;
3alUTy J1a00paTOPHBIX B YCTHO-NMCbMEHHON (oOpMEe M OTBEThl Ha BOMPOCHI
’K3aMEHalMOHHOro Ouiera. OlLIEHWBaeTCs OTBET, CBUICTEIbCTBYIONIMHA, B
OCHOBHOM, O 3HAHUU MPOIECCOB M3Y4aeMOU MPEAMETHOU 00JaCTH, OTIIMYAIOIIUNACS
HEJOCTAaTOYHOW TIyOMHOM M TOJIHOTOM PpACKpPBITUS TEMbI; 3HAHMEM OCHOBHBIX
BOIIPOCOB TeopuH; ciabo cHOPMUPOBAHHBIMA HABBIKAMHM aHAJIW3a SIBJICHUH,
IIPOLIECCOB, HEIOCTATOYHBIM YMEHUEM JaBaThb apryMEHTUPOBAHHBIE OTBETHl U
NPUBOAUTH TPHUMEPHI; HEIOCTATOYHO CBOOOJHBIM BIIAJICHUEM MOHOJIOTUYECKOU
peYbl0, JOTUYHOCTBIO U ITOCIEAOBATEIBLHOCTBIO OTBETA. JlOMyCKaeTcss HECKOJIBbKO

OLIMOOK B COIEP)KAHUU OTBETA.



OneHka «HeylI0BJIETBOPUTEJIbHO» BBICTABISIETCd 3a CJa00€ M HEMOJIHOE
BBIMIOJTHEHHE TECTOBBIX 3a/laHUM; MPAKTUYECKUX 3aJaHUN; KOHTPOJIBHOU pPabOThI;
3alIUTy J1aDOpaTOpPHBIX B YCTHO-MMMCBMEHHOM (opMe U OTBETHl Ha BOMPOCHI
’K3aMEeHallMOHHOI 0 Ouiera.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepucTika OIEHOYHBIX CPEJICTB, UCIIOIB3YEMbIX MPH TEKYIIEM
KOHTpPOJIE yCHEBAEMOCTH U TNPOMEXKYTOYHOM aTTecTaliMyd OO0YydYaromerocs IIo

TACIHATUINHE:
HaumenoBanue
Onucanue O1EeHOYHOTO
OLICHOYHOT'O Kpatkas xapakTtepucTika OLEHOYHOTO CPE/ICTBA cpencTaa
CpeacTBa P
CpenctBo MIPOBEPKHU MEHUM MIPUMEHSITh Komrmnekr
Konrpostbras H(I)JJIH‘-IeHHI)IC IL)’,HaHI:/IFI IUI};I emeHI/mp 3a]a4 | KOHTPOJBHBIX 3aaHHA
pabora (KHTP) Y P p
OTpPECNICHHOTO TUIIA TI0 TEME UITU pa3ieny 110 BapuaHTam
. Ilepedens 3ananuii u
Beimontnenne  maGopaTopHoil  paboThI, 00paboTka p A
Otuer o N . BOIPOCOB JIJIsI 3AIIUTHI
. pe3yIbTATOB MCIBITAHHUHA, H3MEPEHHA, dKCIIEPUMEHTA. .
nabopaTopHOit 1abopaTopHOM paboTHI,
Odopmiienue oTyYera, 3ammTa  pe3yJbTaToB 9
pabore (OJIP) . nepevYeHb TPeOOBaHUM K
1a00paToOpHOI pabOTHI IO OTYETY
OTYETY
CpencTBo OLEHKH YMEHUSI MPUMEHSTH IOJyUYCHHBIE
TEOPETUYCCKHE 3HAHHWS B TPAKTHYCCKOH CHUTYaIlUH.
[TpakTrueckoe . KomruiekT 3aga4u u
3amaHue HAmpaBlIEHO Ha OLIEHWBAHWE KOMIIETEHIIHM .
3amanue (I113) 3aIaHU I
10 JAWCIHILINHE, COIACPKUT YETKYIO MHCTPYKIUIO IT0
BBITIOJTHEHUIO WJIM QJITOPUTM JACUCTBUN
Cucrema CTaHJAPTU3NPOBAHHBIX 3aJlaHuH,
KomrnekT TecToBbIX
Tect (Tect) TTO3BOJISIFOIIIAS aBTOMAaTHU3HPOBATh IpOLEAYPY S—
M3MEpEeHUsl YPOBHsI 3HAHUM U yMeHHH 00yyJarolerocs

4. llepeyeHb KOHTPOJBHBIX 3aJaHUM WJM HHbIE MAaTepHAJbI,
Heo0XoaAMMBbIe ISl OLCHKHU 3HAHUM, YMEHHUH M HABBIKOB, XaPAKTEPU3YIOLIMX
JTanbl (OPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

llpumep 3a0anus

Jusa rekymero kourpoJsa TK1:
[Tposepsiemas kommnetrenius: OIIK-5.1 — JlemoHcTpupyeT 3HaHue oOmacTeit
MPUMEHEHUS, CBOICTB, XapaKTEPUCTUK DIECKTPOTEXHUYECKUX MATEpHAIOB, B

COOTBETCTBHUH C TPEOYEMbIMHU MTapaMETPAMH;

OTtuer no jaboparopHoii padore (OJIP)




KoHnTposibHbIe BOPOCHI K J1abopaTopHoii padore Ne 1 « Kpucraaauzanus MeTauioB
U CcoJIeiD)

1. Ilepeuucnure ¥ ONUIINTE CYLIECTBEHHbIE XapPaKTEPUCTUKH KPUCTALTMYECKON
CTPYKTYPBHI.

2. DHepreTuyeckue YCIOBHUS TIpolecca Kpucramimzauuud. l[loyemy mnpeBpaiieHus
MPOUCXOASAT MPU CTPOTO OIPEACIICHHBIX TeMneparypax?

3. KakyMu BHEITHUMU YCJIOBUSIMH OIIPEIEIISICTCS] arperaTHOE COCTOSTHHE BellecTBa?

4. Tloyemy He COBHQJAIOT TeopeTHueckas ©  (akTUUecKas TeMIepaTypbl
KpUCTAIIU3AUH?

5. Kak Bnuser crenenp nepeoxaaxkaeHus Ha IpoLecc KpUcTauiu3alud MeTasmia?

6. UTo Takoe Makpo- U MUKpOAHAIU3?

7. Kakue nedextsl 00HApYKUBAIOTCS MPH MAKPOAHAIN3€E U MUKpOaHaiu3e?

8. Kak ycTpoeH onTuuecKkuii MUKpOCKOT?

9. Kak BbIsIBIIIETCSI MUKPOCTPYKTYpPa METAJLJIOB?

10. Kak moaroraBimBaeTcsi MUKPOIUTA} I UCCIICTOBAHMS?

KonTtpoJabHbie Bonpocsl K J1adopaTopHoii padote Ne 2 «Mertajuiorpagpuyeckuii
MeTO/ UCCIeJOBAHMS
1. Uto Takoe Makpo- U MUKpOaHaIu3?
2. Kakue pnedexTsl CTpOSHHs MaTepHANIOB ONPEACISIOTCS NpPU MaKpOaHAIH3e |
MUKpOaHaauze?
3. Kak ycTpoen onTudeckuit MUKpOCKOIT?
4. Kak BBIABISETCS MUKPOCTPYKTYpa METAJIJIOB?
5. Kak moaroraBnuBaeTcss MUKPOILTH] I UCCIETOBAHUS?
6. [To xakuM rpymnmnam Mporu3BOIUTCS KiIaccu(UKAIIHS 5KeIe30-yTIIepOAUCTHIX CIIaBOB?
7. Kakue cTpyKTypHbIE COCTaBIISIIOIINE XapaKTEPU3YIOT CTAIU U UyTyHbI?
8. Kak nporpaBnuBaeTcs NEPIUTHOE 36pHO?
9. Kak nporpaBnuBaetcsi peppuTHOE 3€pHO?
10. Kak nmoxcunTars copep:kaHue yrieposa B JOIBTEKTOMAHOM CTanu?

s tekymero kourpoJsa TK2:

[Tposepsiemast komneteniust: OIIK-5.1 — JleMoHcTpupyeT 3HaHUE O0nacTeit
MPUMEHEHUS, CBOICTB, XapaKTEPUCTUK DJIEKTPOTEXHUYECKUX MATEpHUANIOB, B
COOTBETCTBHUH C TpeOyeMbIMU NTapaMeTpamu

KonTtpoJsbHbie Bonpocskl k adopaTtopHoii padore Ne 3 «cnbiTaHue MaTepUAJIoOB Ha
PACTSIZKEHHE U CXKATHE»

1. Uto Ha3bIBAETCS MIPEACIIOM TEKYUECTH U MPEJEIOM ITPOYHOCTH MaTepuaia?

2. Kakue MexaHMuecKHMe CBOMCTBa MarepHaja MOYKHO OIPENEIUTh II0 JuarpaMMme
pacTskeHus?

3. Ha xaxoii ucnpITarenbHON MallIlHe BBIOTHSAETCA paboTa?

4. Kakoit npumensiercst oopasert?

5. Kak npoBoauTcs HyJieBas JIMHUS U OCH KOOPJAMHAT Ha JuarpaMMe pacTsKEHUA?

6. Kak omnpenenstor mnpenen TEKydeCcTH, €CIU Ha JHarpaMMe pPACTSHKEHHS HWMEeTCs
Yy4acTOK, MapajyIebHbIN OCU yUTMHEHUS?

7.1l0 KakoM BEIMYMHE OTHOCHUTEIBHOIO OCTaTOYHOTO YJJIWUHEHUS ONIPEIEISIOT
YCIIOBHBIN MPEIET TEKYUECTH?

8. Kak onpenensroT yCcI0BHBIN Mpeen TEKyUECTH 10 THarpaMMe pacTsHKeHUs ?

9. Ha kakyro miomaae cedeHusi oOpasla HYXKHO JIEUTh MaKCUMAallbHYIO Harpysky,
KOTOPYIO BBIJEp KAl 00pasell 10 pa3pyLIeHUs, IPU ONPEIEICHUN Ipeiena MPOYHOCTH ?

10. s kakoro ydacTka quarpamMMbl pacTsHKEHHS CIIpaBeInB 3aKoH ['yka?



11. Kak W3MEHSIOTCS CBOMCTBA Marepualia, €ClIMi OH MOJBEprajics MNpeaBapUTEIbHOU
BBITSDKKE 3a MPeeI TEKyUeCTH?

12. Kakue MexaHHYECKHE XapaKTEPUCTUKA MOXKHO ONPENEIUTh MpPHU HCHBITAHUU
MJIAaCTUYHBIX MAaTCPUAJIOB HA cxatue?

13. Kakue MexaHWYeCKHE XapaKTEPUCTUKU MOXKHO OIPENEIUTh IPU HCIBITAHUU
XpYIKHUX MaTepUaJIOB Ha cKaTHe?

14 Jlis kakux MaTepualioB HCMBITAHUE HA CKATHE MMEET OOJbIIOe MPAKTUYECKOEe
3HauYeHHE?

KonTtpoJsbHbie Bonpocs! k 1adopaTtopHoii padore Ne 4 « cnbiTaHue MaTepHAJIOB Ha
YAAPHYIO BA3KOCTH M ONpeJe/ieHHe TBEPAOCTH CILJIABOB»
. Uro Takoe pabdora ynapa?
. Uto Takoe yaapHasi BI3KOCTh?
. UeM BbI3BaHA HEOOXOAMMOCTh MTPOBECHUS HCIIBITAHUIA HA yIapPHBIN U3rH0?
. Ponb Hagpesa B 0Opasiiax nmpu UCHBITAHUSX MAaTEPUATIOB HA yIapHBIA U3THO.
. Kakue Bunpl Hagpe3oB B oOpasuax npexycmarpusaetr [[OCT?
. Haiite mpumep o0o3HaueHus paboTHI yapa.
. Kak o603Hnauaercs ynapHas BI3KOCTh?
. B kakux ciayyasx He yka3bIBaroTCs UGPHI B 0003HAUYEHUU YJIAPHOM BS3KOCTH?
9. YcTpoiicTBO M IpUHIUI AEWCTBUS MaiTHUKOBOT'O KOIIpa.
10. ITopsiiok npoBeAeHUsI UCIIBITAHUSI MATEPUAJIOB HA YIAPHYIO BSI3KOCTb.
11. Yro moHMMAIOT 1O/ TBEPAOCTHIO MaTepHraia?
12. Ha3BaTh JOCTOMHCTBA UCIIBITAHUI HAa TBEPIOCTb.
13. Ha3BaTh OCHOBHBIE CIIOCOOBI OTPEICICHHUS TBEPAOCTH MATEPHATIOB.
14.Yto Takoe MHAEHTOPBL, U3 KAKMX MAaT€pUaAIOB OHU BBIOJIHSOTCS?
15. Ha3Barp TpeOoBaHuUs, IPEIbIBIsEMbIC K HCIIBITYEMOM MMOBEPXHOCTH 00pa3ia 1 K ero
TOJILINHE.
16. Kaxoit meTo1 onpeiesieHus: TBEPAOCTH CIEAYET UCIIOIB30BaTh VIS JIATYHU U OpOH3
17. Kakoil mMeTon ompeneseHus TBEPAOCTU CIEAYeT HCIOJIb30BATh MJI 3aKaJCHHOMN
cranu mapku IX15.

031N LN kAW~

IIpuMmepsbl npakTUdeckux 3aganni aiusa TK2:

1. Teoperudeckas temneparypa riasieHus: csuHna 327°C. K Havany KpucTaliIn3aiuu
xKuakui metau nepeoxyagmim 1o 200°C. YeMy paBHa CTENIEHb EPEOXJIAKACHUS

2. Temmneparypa kpuctammuzamuu meau 1090°C. OnuH CIUTOK MeTu 3aTBEpIAEBal C
nepeoxynaxaenuem 100°C, npyroit - 500°C. 3apucoBaH, 00pa30BaBIIyIOCS CTPYKTYPY CIUTKA U
OOBSCHUTH pe3yibTar.

3. Heo6xo1uMo 3aMepUTh TBEPAOCTh Y 00pa3OB U3 MATKOIO AIIOMUHUEBOIO CIUIaBa U
TBEp/OM 3akajeHHOU cTanu. Kakue MeTopl 3aMepa TBEpAOCTH JOJKHBI OBITh PEKOMEHIOBaHbI
JUIS1 9TOTO U 1ovemy?

4. Jna BHOBb CO3/JaHHOTO METaNIMYECKOro CIUIaBa HEOOXOIMMO ONpPENeIUTh
XapaKTEpUCTUKU MPOYHOCTH M IJIACTHUHOCTU. Kakoil MeTox MCIbITaHUM BBl PEKOMEHIYETE U
KaK MPOBOJIUTCS OIpe/eTICHHE STUX CBONCTB?

5.Y9ro npoucxoaut B cTpykType ctamu ¢ 3,6 %C npu oXjakJeHUM B €ro HHTEpBaJe
temneparyp mexay JuauamMu ECF u PSK nuarpammsi?

6. Kakue (a3bl 1 CTpyKTYpHBIE COCTABIISIONIME MOKHO 1MOyduTh B crase € 0.01 % mpu
ero oxynaxaeHuu ot 1550°C no komHaTHOU Temnepatypsl? Kakue ¢a3zoBbie mpeBpaiieHus npu
3TOM IPOXOJAT B cIlIaBe?

7. Onpenenuth coctaB 3BTekToua B cruiase ¢ 0,7 %C, ecnu crutaB ObUT MepeOXIIakICH
1o 700°C.

8. Ykaxute CTpyKTypy cranu 45, KoTopas o0pasyeTcs Ipu HarpeBe 10 TeMIIepaTyphbl



700°C, 750°C, 850°C, 950°C, 1000°C, ecnam cTamp TpH BBIIUIABKE JOMOJHHUTEIHBHO ObLIa
pacKUCJICHa ATIOMUHUEM B KOBII? V3MEHUTCS M CTPYKTypa CTaJH MPH MOJOOHOM HAarpeBe,
€CJIM CTaJIb PACKUCIUTB TOJIbKO FeSi nmm FeMn?

9. Jeranu n3 cranu Y8 noaseprinck HarpeBy Ha temnepatypy 780 °C, mocie yero ogHa
napTus JeTaliell oXJaXkaanach ¢ meubto (04eHb MEJIEHHO), a Apyrasi napTus Oblia mepeHeceHa B
neyb ¢ temneparypoir S00°C u BbiaepkuBasiach B Heil 2 uvaca. Kakas crpykrtypa Oyner y
netaneit [ u I maptuii mociie 00paboOTKU U OyIyT JIM OTJIMYATHCSI UX CBOMCTBA?

10. B cramsix mocrme HarpeBa Ha Temmepatypy 770°C obOpa3zoBaimuch CTPYKTYpHI: a-
MapTeHCUT + ¢epput; 6 - MapTeHCUT + IHeMeHTUT + Aoct. OmnpeneiauTb OPHUEHTHPOBOYHO
CoZIEp)KaHUE yTIIepoa B CTAIAX C PA3HOU CTPYKTYpPOU.

11. O6pa3upl cranmu Y8 Oblmum HarpeThl Ha Temmeparypy 770°C u mociie BBIICPKKH
OXJIOXIAIHNCh B PAa3HBIX CpeAax - Ha BO3IyXe, B Macie, B Boje, pactBope NaCl B Boze. Ilocie
OXJIKJCHUS 00pa3Ibl UMENN Pa3Hyo TBepA0CcTh. OOBACHUTE MPUUYNHY ATOTO SBICHUS.

12. B uem paznuuue B (pa30BOM COCTaBE U CTPOSHUU MPOAYKTOB OTIycka mpu 650°C u
OPOAYKTOB HM30METPHUYECKOrO MPEBPALLCHUS MEPEOXJIakKICHHOTO ayCTeHHWTa IpH TOU Ke
TEMIIEpAType B CTaJIU ¢ cojepkanueM yriepoaa 0,4 %?

13. Mmuorue 3yOuarble Kojieca JBHUraTeleid JIOJDKHBI  O0JagaTh  BBICOKUMH
XapaKTePUCTHKAMHU TPOYHOCTH M BSI3KOCTH. B cilydae M3rotoBieHHs 3yO4aThIX KOJEC IyTeM
Hape3a U3 MpyTKa yJapHas BA3KOCTh B IONEPEYHOM HaIPaBJICHUU, T.€. B HANpPaBJICHUU U3rubda
3yba, Oymer oTHOcHTENnbHO HU3KOW. [lomoOparh Mapku CTalu Ui W3TOTOBJICHUS 3y0YaThIX
kosec auamerpoM 50 MM U BeicoTON 40 MM, oOecrieurBaroIiel MoaydyeHHe mocie TEPMUUECKOM
o0paboTku npenena Tekydectd He Huxke 500 MIla, tBepnoctu He Hike HB 250-260 u ynapHoi
Ba3koctd He Hike 0,4 MJIx/M>. VKa3aTh XMMHUUYECKHIl COCTAB CTald, PEXUM TEPMHUECKOM
00pabOTKM U MHUKPOCTPYKTYPY CTAITH B TOTOBOM U3/ICIIHH.

14. Lex usrortoBnser 3yOuaTbie Koieca auamerpoM 50 MM M3 LIEMEHTYeMOW CTalu.
[TomoOpate Mapku ctanu: a) Juid 3y04aThiX Kojec, paboTaroIuX B YCIOBHUIX OOBIYHOTO M3HOCA
U ynapa; 0) anms 3y04aTbIX Kojec, pabOTarolIMX MPH TOBBIIICHHBIX YAETbHBIX IaBICHUSX.
VYka3zaTh XUMHYECKUH COCTaB BHIOPAHHBIX MApPOK CTalld, PEKOMEHIOBATh PEXUM TEPMUUYECKOU
00paboTKH, OOBSCHUTH HA3HAYCHHE KaXIOH omeparuu TepMOOoOpabOTKH M €€ BIHUSHHUE Ha
CTPYKTYpY U cBo¥cTBa cTanu. COMOCTaBUTh MEXaHUYECKHUE CBOMCTBA CTAJIM BHIOPAHHBIX MapOK
B TFOTOBOM H3/I€JIMM U MPUBECTU MEXAHUYECKHE CBOMCTBA, KOTOPbIE MOXHO IMOJIYYWUTh MPHU
W3TOTOBJICHHHM TIOJO0OHBIX 3yO4aThIX KoJieC H3 MOAUGUIMPOBAHHOTO YYryHa, XOPOIIO
paboTaroliero Ha U3HOC.

st Tekymero kourpoJs TK3:

[TpoBepsiemas kommnerenius: OIIK-5.1 — JlemoHcTpupyeT 3HaHue obaacTen
MPUMEHEHUS, CBOMCTB, XapaKTEPUCTUK BJIEKTPOTEXHUUYECKUX MATEpUANIOB, B
COOTBETCTBHH C TPEOYEMBIMU MTapaMeTpamH.

KouTtpoJbHbie Bonpochl K JjadopaTopHoii padore Ne5 «/Ilmarpamma Fe-C u
CTPYKTYPa Kej1e30yIJ1epOoAUCThIX CIIJIABOB)

1. KakoBO Ha3HauYeHHE quarpaMMbl COCTOSIHHS CIUIABA JKee30-yriiepoa?

2. HaszoBute ¢a3pl cIutaBa >KeJe30-yriiepoJ, JaiiTe uX ONpeneieHue M YKaXHUTe
CBOMCTBA.

3. Kakue kpucTaJuIMuecKie peleTk UMEIOT peppuT, ayCTeHUT, rpaduT U IIEeMEHTHUT?

4. HazoBuTe XxapakTepHble TOUKU AUATPAMMBI JKeJ1e30-yriiepo. UTo OHM MOKa3bIBAIOT?

5. HazoBuTe XapakTepHbIE JUHUM TUArPaMMBI KeNe30-yTiaepoa. YTo OHM NOKa3bIBatoT?

6. B dyem pa3nmnune HBTEKTUYECKOTO M HBTEKTOHWJHOTO IPEBPAILCHHI B Kele30-
YTIEPOAUCTHIX CILIaBax?

KoHTpoJibHbIe BONPOCHI K 1a0opaTopHoii padote Ne6 «OcHOBHBIEC BU/bI



TePMHYECKOH 00padOTKH yIiIepoaAuCThIX cTajleil. 3aKajika M OTIIYCK CTaJIN»

1. Kak u3MeHs0TCA CTPYKTypa W CBOICTBa CTalM INpU OXJAKICHUM ayCTEHHUTA C
Pa3IMYHON CKOPOCTHIO?

2. Yro Takoe KpuTU4eCKasi CKOpOCTb 3aKaJIKH CTaIU?

3. laiite onpezeneHue copouTa, TpOOCTUTA U MAPTEHCUTA 3aKAJIKH.

4. Yro Takoe CTENEeHb TETParoHaJIbHON KPUCTANINYECKON PEIIETKU MapTeHcuTa?

5. Uem ornmuaroTcs nporecchl auddy3nonHoro u 6e3audy3noHHOTO MpeBpalieHui
aycteHuTa?

6. HazoBuTe npeaBaputenbHble U OKOHYATENbHBIE BUJIBI TEPMUUECKON 00paOOTKHU CTAIH.

7. Kakue sTarbl BKJIFOUAET OTKUT CTATH?

8. B uem 3axmrouaercs nuddy3rnonHbIi oTkur cTanm? HazHaueHue 3Toi onepanuu?

9. UeM OTIMYAIOTCS MOJHBIA U HEMOJIHBIA OTKUT CTAJIH?

10. B xakoii cpefie Npou3BOAAT OXJIAKIECHUE JETAIN C TEMIIEPATypbl HarpeBa B IpoLecce
HOpMaIu3anuu?

11. HazoBuTE 11€71b 1 OCHOBHBIE ATAIlbl 3aKAJIKH CTAJIU.

12. OOocHyliTe BBIOOp ONTHUMAIbHBIX TEMIIEPATYp 3AKAJIKH J0- WU 3a39BTEKTOMIHBIX
crajiei.

13. Ha3oBuTe Lieb U CTaUM OTIIyCKa.

14. Kak u3MEHSIOTCS CTPYKTypa U MEXAHMYECKHE CBOWCTBA 3aKaJI€HHOM CTalu B
3aBUCHUMOCTH OT TEMIIEpaTyphl OTIycKa?

KonTpoabHble Bonpockl K jabopatopHoii padore Ne7 «3mepeHue yaejabHOT0
CONPOTHUBJIEHHS MPOBOIHNKOB. U3yueHne TeMnepaTypHOii 3aBHCUMOCTH CONPOTHBJICHUS
NPOBOJHMKOB U Pe3UCTOPOB»

1.OnuumuTe MexaHu3M NPOBOAUMOCTH 3JIEKTPUUYECKOTO TOKA B METaJUIaX.

2. Kak BIMSIIOT reoMeTpU4ecKHe pa3Mepbl IPOBOJIHUKA HA €r0 CONPOTHUBIIEHUE?

3. [IpuBenute 3akoH OMa AJi y4acTKa JIEKTPUUECKOM LETH.

4. HazoBuTe METO/IbI U3BMEPEHHUSI COMTPOTUBIICHHS TIPOBOIHUKA.

5. Kakoil Meron u3MepeHHs CONPOTUBJIEHUS, U3 PACCMOTPEHHBIX B TEOPETUUYECKOU
YacTH, SIBISIETCS Oojiee TOUHBIMU?

6. llpuBenute Qopmyny omnpeAeneHuss YIEIbHOTO COMPOTHBICHUS OIHOPOJAHOTO
[IPOBOJIHUKA.

7. YKaxkuTe TUN 33/1a4¥ MaTeMaTH4ecKoil pusuku, pemaeMoii B 1abopaTtopHoii padore.

8. IlpuBenuTe ornpeneaeHre CKaIIPHOro AEKTPUIECKOT0 MOTEHIHANIA.

9. Ilepeunciure TpaHUYHBIE YCJIOBHS, IPUMEHSEMble TIPU PEHICHUU  3a7aud
MaTeMaTU4eCKON (PU3NKHU.

10. Kakue mapaMeTpsl MarepualoB 3aJal0TCS MPH PEIICHUM 3aJaud JJIEKTPUUECKOTO
TIOJISI TOCTOSTHHBIX TOKOB?

11. [IpuBeauTe KAPTUHY JIEKTPUUECKOTO MOJISl TPOBOJHUKA C TOKOM.

12.B yeM MpUHIMITHAIEHOE OTINYNE TIPOBOIHUKA OT AUIJIEKTPUKa?

13.I1puBenute onpeaeneHue TKC. EnnHume! ero usmepeHus.

14 Marepuansl ¢ kakuM TKC ucnons3yroTcst [y U3TOTOBJIEHUS PE3UCTOPOB?

15.Yem oTuyaroTCs MONIOKUATENbHBIN 1 oTpunarensabril TKC.

16. [IpuBeaure Gpopmyity onpeaescHus TEMIIEPATYPHOro KO3 PHUILIMeHTa COPOTUBIICHHSL.

17. IlpuBenute mnorpemHocTs MynbTuMeTpa THna MASTECH MY64 npu wusmepeHun
TEMIEPATYyPHI.

18. Otnmuatores mu TKC gneteix atomapabpix MetaiioB oT TKC meTtanmos ¢ mpuMecsMu?

KoutpoJsbHble Bonpockl k jJadopaTtopHoii padore Ne§ «M3yueHue TemmnepaTypHoii
3aBUCHUMOCTH  CONPOTHBJIEHHS  NOJYNPOBOAHMKOB. KoOHTakTHble  fIBJIeHHA B
MOJIYIPOBOAHUKAX U OapbepHblil poTodhdexT»

1. B uem npuHIMNHATIBHOE OTIWYUE TOJYIPOBOJHUKA OT IPOBOJHUKA?

2. [TpuBenute onpeneneHre TepMOpe3uCTopa.



3. Kakue Matepualibl UCTIONB3YIOTCS 1JI H3TOTOBJIEHUS TEPMOPE3UCTOPOB?

4. IlpuBeauTe KauyeCTBEHHbIN XapaKTep 3aBUCUMOCTEN COIPOTUBIIEHUS OT TEMIIEpPATypbl
TEPMOPE3UCTOPOB C OTPULIATEIBHBIM U MOJ0XKUTENBHBIM TKC.

5. [TlpuBemutre ¢dopmyny s ompeneneHuss TemrepaTtypHoro koddduimenrta
COIPOTHUBIICHUS.

6. IlpuBenuTe onpeneneHne U YHEPreTHUECKIE AUArPaMMBI P-II TIepexoa.

7. [Ipusenute onpenenenue Goro-2/1C.

8. Kakne maTepualbl HCIIOMB3YIOTCS ISl I3TOTOBIEHHUS (HOTOAMOA0B?

9. [IpuBemuTe OCHOBHBIC MMapaMeTpsl (hOTOINOAA.

10. IIpuBeaute BAX doroanona B pa3nMyHBIX PeKUMaX.

11. OnmumuTe 0cOOEHHOCTH (OTOTCHEPATOPHOTO 1 (hOTOTHUOTHOTO PEIKUMOB.

12. Yro Takoe TeMHOBOI TOK porommona?

KonTposbHble Bompocsl K  JaboparopHoii  padore Ne9  «U3mepeHue
AUIJIEKTPUYECKON NPOHHIAEMOCTH M YIJa JAMIJIEKTPUYECKHX MOTepb TBEPABIX
AUIJIEKTPUKOBY

1. [IpuBeaute onpeaeneHue NOISIPU3ALUUA JUIIEKTPHUKA.

2. HazoBuTe OCHOBHBIE MEXaHU3MBI MOJISIPU3ALNN AUTICKTPHUKA.

3. [IpuBenure ompenesieHne OTHOCUTENIBHOM  JAMAJIEKTPUYECKON  IPOHUIAEMOCTH
MaTepuana.

4. ®uznueckas Npupoa AUIIEKTPUUECKUX IOTEPh MATEPHAIIOB.

5. IlpuBenuTe ornpeneneHNe TaHTeHCa yria TUAIEKTPUIECKUX MOTEPb.

6. Ilepeunciure OCHOBHBIE BHUIbl AMDIEKTPUUECKUX IOTEPh MAaTEpPHUATIOB 10 HX
OCOOCHHOCTSIM M (PU3UYECKO MTPUPOJIE.

7. llpuBenute BEKTOpPHBIE JHarpamMMbl, COOTBETCTBYIOLIUE I1OCIEJOBATEIbHON U
napajuleIbHOM cXxemMaM 3aMellleHusl KOHASHCaTopa.

8. K uemy MOryT NpHUBECTH BBICOKHE IUAJIEKTPUYECKHE MOTEPU B KOHJCHCATOPAX U
M30JSIIIMOHHBIX MaTepuaiax?

9. IlpuBenute onpeaeneHue CKAISIPHOTo dJIEKTPUYECKOT0 MOTEHIHAIA.

10. TIlepeuncnuTe TpaHUYHBIE YCIOBUSA, NpPHUMEHSIEMble TpU pEIICHUU 3a7ad
MaTeMaTU4eCKON (PU3HKHU.

11. Kakue mapaMeTpsl MaTepuaioB  3aJalOTCsi OpU  PEIIeHWH  3aJauu
AIEKTPOCTATUUECKOTO TOs?

12. [IpuBeauTe KApTUHY JIEKTPOCTATUYECKOTO MOJIA IIIOCKOTO KOHJAEHCATOpa.

IIpuMepsbI TeCTOBBIX 3aJAHUI:

TecToBbIe 3aganus 1 TK1
3amanne 1

JIJ1 KpUCTAITTMYECKOTO COCTOSTHUS BEIIECTBA XapaKTEePHO. ..

* Hanu4mMe NaTbHETo MOPSIKAa B PACTIONOKEHUH YACTHI]
HaJIM4YUe TOJIBKO OJMKHETO MOPSIKa B PACTIONOKESHHH YaCTHII
KOBKOCTh

BBICOKAs 3JIEKTPONPOBOAHOCTD

3amanue 2

AMopHBI€E BEIIEeCTBa. . .

* UMEIOT TOJBKO ONMKHUN MOPSAOK B PACIOIOKEHUHU YaCTHUI]
aQHU30TPOITHBI

HUMCIOT )IaJ'H)HHﬁ TIOPAIOK B paCIIOJIOKECHUN YaCTHUI]



HMMEIOT OTIPEICIICHHYIO TEMIIEPaTypy TIIaBICHUS
3amanue 3

JI1s1 BEIIECTB ¢ METAINIMYECKON KPUCTANTMYECKON PEIIETKON XapaKTePHbI:
* KOBKOCTb, INTACTUYHOCTH

XPYHKOCTb, HU3Kasl TEIJIONPOBOHOCTD

HU3KUE 3JIEKTPO- U TEIJIONPOBOJIHOCTh

CKJIOHHOCTb K BO3TOHKE, XOPOIIIUE AUDIEKTPHUUECKHUE CBOIICTBA

3amanue 4

CBOICTBO, 3aKJTI0YAIOIIEECs] B CIOCOOHOCTH BEIIECTBA CYLIECTBOBATH B Pa3IMYHbIX
KPUCTAUTUIECKUX MOIU(PUKAIIIX, HA3BIBACTCA. . .

* mosmmophu3zMomM

AHU30TPONUEN

n3oMepuen

U30MOpPHU3MOM

3aganue 5

CBoiicTBO, 3aKIIIOYAIOIIEECS B 3aBHCUMOCTH CBOMCTB OT HAIIPABIICHHUS B KPHCTALIE,
HA3bIBACTCH. ..

* aHU30TpOIHEH

nmomMMophu3MomM

U30MepUen

aJUIOTPOIUEN

3amanue 6

XapakTepucTUKa PEelIeTKH, ONPEAETSIONIas YUCI0 aTOMOB, HAXOAAIIUXCS Ha
HaMMEHBIIIEM PaBHOM PACCTOSIHUU OT JaHHOTO aTOMa, Ha3bIBAETCH. ..

* KOOPAMHALIMOHHBIM YHCIIOM

6a3ucom

K03 (HUIIMEHTOM KOMIIAKTHOCTH

apaMeTpOM PEIIeTKH

3aganue 7

ToueunbMH 1eheKTaMU KPUCTAINTNYECKON PEIIETKU SBISIOTCA. . .

* BakaHCUU

TMCTIOKAIINN

TpaHUIIbI 3epeH

TTOPBI

3amanme 8

JluneHpIMU He(peKTaMH KPUCTATTUYECKON PEIIETKU SBISIOTCA. . .
* TUCIIOKAIUNA

BaKaHCHU

TpaHUIBI 3€PEH

TPEIIUHBI

3aganue 9
Kpucrammuaeckas penierka, mpeIcTaBIeHHAs Ha PUCYHKE, Ha3bIBACTCHL. ..



* rpaHeLIEHTPUPOBAHHON KyOHUeCKOM
00BEMHO-IIEHTPUPOBAHHON KyOUYECKOM
reKcaroHaJIbHOM TIOTHOYaKOBaHHOU
MPUMUTHBHON KyOHYECKOM

3aganue 10
Kpucrammuyeckas perierka, mpeacTaBICHHAs Ha PUCYHKE, Ha3bIBACTCH. ..

* 00beMHO-IIEHTPUPOBAHHON KyOHUYECKOH
IpaHelEeHTPUPOBAHHON KyOHUYeCcKOM
TE€TparoHaJIbHOU

reKCaroHAJIbHOM IIJIOTHOYIIaKOBAaHHOM

Samanue 11

[ToBepxHOCTHBIMY JIe(heKTaMH KPUCTALTUICCKON PEIISTKH SBIISIOTC. . .
* rpaHuULIbl 3€peH
PaKOBUHBI
KpaeBble TUCIOKAIUU
BUHTOBEIE JUCIOKAIIMHI
TecroBble 3aganus Kk TK2
3amanue 1
Ha pucynke noka3ana cxema u3MepeHust TBEPAOCTHU IO METOY ...

* bpunens
Poksema
Buxkkepca
[Iopa

3amanue 2



CrniocoOHOCTh MaTepuasa CONPOTUBIATHCS NEHCTBUIO BHEUTHUX CHJI, HE pa3pyIlIasch,
Ha3bIBaeTCH. ..

* MPOYHOCTHIO
TUTACTUYHOCTBIO
TBEPIOCTHIO
BS3KOCTBIO

3amanue 3
Ha pucynke nokazana cxema usmepeHust TBEPAOCTU 110 METOY. ..

* Bukkepca
Poksema
bpunemns
[lopa

3ananue 4

WNunentopoM mpu usmepeHuu TBEpAoCTU 1o MeTony Poksenna (mrkana C) cioyKurT...
* alIMa3HBIN KOHYC

anMaszHas MupaMujia

CTaJIbHOU IIap

CTaJIbHOW KOHYC

3ananue 5

CriocoO6HOCTh MaTepurasa COMPOTUBISATHCA BHEAPEHUIO IPYTroro 0ojiee TBEPAOro Tea
Ha3bIBAETCH. ..

* TBEpOCTHIO

MJIACTUYHOCTHIO

MIPOYHOCTHIO

BSI3KOCTBIO

TectoBbIe 3a1anusa Kk TK3

1. 3J'ICKTpOTCXHI/ILIeCKI/IC MaTCpHraJibl pasaCJIAIOT HAa MPOBOAHHUKH, IOJYHOPOBOAHUKU H
JUDJICKTPHUKU B 3aBUCUMOCTH OT:

*MIUPUHBI 3aMPEIEHHON YHEPTreTUIECKON 30HbBI*
*YIEIBHOTO JIEKTPHUYECKOTO COMPOTUBIICHUS
TEPMOCTOUKOCTH

npeziesa NpoYHOCTH

2. ConpoTuBiIeHNE TUAIEKTPUKA YUCIEHHO paBHOE COMPOTUBIIEHUIO Ky0a ¢ pedpoMm 1w,
€CJIM HalpsDKEHUE PUII0KEHO K JIBYM MPOTHBOIIOJIOKHBIM TPaHsIM Ky0a Ha3bIBaeTCs. ..

*ynenbHBIM 00bEMHBIM ™
yIAETbHBIM TOBEPXHOCTHBIM



IIOJIHBIM YACJIbHBIM
PCAKTUBHBIM

3. K mostynnpoBOIHUKOBBIM OTHOCSITCSI BCE MaTEPUAIIbI PsiAa. . .

*SiC, Ge, Se, nmonuameTwieH
P, Si, Na, monustuiex

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

4. Kakoli Matepuall Ha3bIBalOT TBEPJION MeIbIO?

*Meb, YIPOUHEHHYIO XOJIOJHON IIacThuyeckoi nedopmarueit
AIEKTPOJIUTUYECKYIO ME/Tb

MEIHBIN CIUIaB, COJIEPKALINI IETUPYIOIINE AIEMEHTHI, MOBBIIAIOIINE TBEPAOCTh
OTOXKEHHYIO MEIIb

5. 3aBuUCUMOCTh  MAarHUTHOW  MHIAYKIUM  TPEIBAPUTEIbHO  HAMArHUYEHHOI'O

(beppOMar HHUTHOI'O MaTCpualia OT HAIIPAKCHHOCTH MAIrHUTHOI'O IT0JI HA3bIBACTCA. . .

*neTyel rucrepesuca

MAarHMUTHON aHU30TPOIUEHN

MarHUTOCTPUKLUEN

3akoHOM [lamena

6. XKene3oHuKeneBble MATHUTOMATKHE CILIABbI HA3bIBAIOT. . .
* mepMauIosMu

anbchepamu

OpoH3amMu

MarHuTOAUAIIEKTPUKAMHU

7. 1751 U3rOTOBJIEHUS! MArHUTONPOBOOB TPAHC(POPMATOPOB MPUMEHSIOT. ...
+ KPEMHHUCTYIO IEKTPOTEXHUYECKYIO CTalb

JINTBIE BBICOKOKOAPLIUTUBHBIE CIIJIaBBI

JIETUPOBAHHbIE CTAJIH, 3aKaJI€HHbIE HA MAPTEHCUT

MarHuTOTBEp/Ible (PEePPHUTHI

8. Haunbonee Bbicokyto Temmneparypy Kriopu nmeer...
* KOOAJIbT

JKEIe30

HUKEb

raJoJIMHUMN

9. MarHuTHEIe CCPACYHHUKU U3 BHCKTpOTCXHI/I‘{eCKOﬁ CTaJId U3T0TAaBJIMBAIOT N3 TOHKHUX

JIUCTOB C HpOCJ’IOI\/’IKaMI/I HU30JIALMHA 1JIA. . .
* YMCHBIICHHUSA ITOTCPb HAa BUXPECBBIC TOKU
YBCIIUYCHUA K03pHHTHBHOﬁ CHIJIBI
YHOPOIICHUA TCXHOJIOTUA
AJi1 YMCHBUICHUA KOPPO3HUU

10. TemmepaTypa, mpu KOTOpOl (QeppOMarHUTHBIE MaTepuaibl TEPAIOT MarHUTHbBIE

CBOICTBa, HAa3bIBAETCS TOUKOIL. ..
* Kropu



I'uG6ca
TJIaBJICHUS
UYepHona

TunoBbie BapuaHThl KOHTPOJIbHOM padoTsl aasa TK3:
Bapuanr 1
. Kakue tumsl KpucTamin4ecKkux peleTok Bl 3HaeTe?
. Kak BIusI0T ycnoBus KpucTauIM3alii Ha CTPOSHUE CIIUTKa?
. UTo Takoe KpUTHUUECKU 3apOJIbIIl, OT YETO 3aBUCHUT €ro pasmep?
. ITo xakum rpynmnam mpousBoautcs kinaccudukaius Fe—C cruiaBop?
. Kak npoucxonut ycranoctHoe paspyuieHue?
. UTo Takoe AuarpaMma COCTOSHUS KeJle30-YIIIepol ¥ IJIe OHA UCTOIb3yeTcs?
. Kakue cTpykrypHbIe cocTaBisitole 00pa3yroTcsi B CTaX ?
. UeM 4yryH OoTJIM4aeTCs OT CTajeH Mo CTPYKType?

9. Kako#i mpuHuumn nocrpoenus auarpammsl Fe-C?

10. Kakue ¢azoBble npeBpaleHus IPOUCXOAST B CIUIaBaX MPU OXJIAXKICHUU U Harpese?

Bapuanr 2

1. lnst yvero HeoOxouMa AMarpaMMa COCTOSTHUS CILIaBOB?

2. Yro Takoe KpUTHYECKHE TOUKH MPEBpAILEHHUs B CIJIaBax?

3. Tloctpoiite kpuByro oxnaxkaeHus mas crtamd ¢ 3 %C u 00BACHUTE NTPOLECCHI
00pa30BaHUs CTPYKTYpPBI B 3TOU CTaJIH.

4. Onpenenuth coctaB cruiaBa ¢ 1 % C, ecnu cruiaB Ob11 niepeoxitaxkaeH 10 500°C.

5. Kakue Bunpl Tepmudeckoit o00paboTKuU Bbl 3HaeTe?

6. Uto Takoe crapenue?

7. Kak BIMseT CKOPOCTh OXJIAXACHUS Ha CTPYKTYpY CTaau?

8. Kakue cyimiecTByOT BUIbI OTITYCKA U JIJISl Y€r0 OHU MIPUMEHSIOTCS?

9. B ueM paznmuuue B (pa3oBOM COCTaBE U CTPOEHUHU MPOAYKTOB oTmycka mpu 650°C u
IPOAYKTOB HM30METPHUUYECKOIO IPEBPALLEHUS MEPEOXJIAXKIECHHOIO ayCTEHHWTa IIpU TOW Ke
TEMIIEpaType B CTaJIU ¢ cojepkanueM yriepoaa 0,4 %?

10. Kak nmpousBecty 3akasky crauu 457

Bapuant 3

1.CymecTBeHHbIE XapaKTEPUCTUKH KPUCTAININYECKONU CTPYKTYPbI

2. DHepreTuyeckue YCIOBHUS TIpoliecca Kpucramimzauuu. I[loyemy mnpeBpaieHus
MPOUCXOAT MPU CTPOTO ONPEIEICHHBIX TeEMIIEpaTypax?

3. Kakyro poip UrparoT HECOBEPIIEHCTBA CTPYKTYPBl KpUCTAJIOB. Kakyo poip uUrparor
JUCIIOKALlMU B BOMPOCAX MPOYHOCTH U MJIACTUYHOCTH MaTepuaia.

4. XapaKkTepHUCTUKa TBEPABIX PACTBOPOB 3aMEILIEHUSI.

5. Beiuepture quarpaMmy COCTOSIHHS XKeJle30 — KapOuJ )kese3a, CIUIINTE MpeBpalleHus
Y IIOCTPONTE KpUBYIO HarpeBaHus B uHTepBajue temnepatyp ot 00 no 16000 °C ¢ npuMeHeHuem
npaBuia ¢a3 / 1y cruaBa, coaepsxkamero 0,3%C.

6. Omxur. Llens u HazHaueHUe TG HY3HOHHOTO, U30TEPMUYECKOTO OTXKHTa.

7. HazoBuTe pexuM TEpMHUYECKON 00pabOTKH (TeMIlepaTypy 3aKaJKH, OXJIaKIAIOIIyIo
cpedy W TeMIieparypy otmycka) ¢pe3 u3 cranu Y12, Onummre CyIIHOCTh MPOXOASIINX
MpEeBpalleHU I, MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCIIE TEPMOOOPAOOTKH.

8. Omumwure, B KaKUX OTPaCisIX TMPOMBIIUIEHHOCTH OCOOCHHO TEPCIEKTUBHO
NpUMEHEHNE TUTaHA U CIUIaBa TUTaHa.

03N LN kW~

[TonHBIN KOMIUIEKT 3aaHUN U MaTEpPUaAIOB, HEOOXOIUMBIX ISl OI[CHUBAHUS
pe3yabTaTOB O0yUEHHUs 1O AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTuHKa.

Jst IpoMesKyTOYHOM aTTeCTAlMM:



Bonpocsl k 3k3ameny

1. Ilpenmer MarepuanoBeneHus. BinsHue Tuma CBA3M Ha CTPYKTYpy M CBOMCTBa
KpPUCTAJJIOB.

2. Kpucramnuyeckoe CTpOEHUE MaTepUaIOB. DJIEMEHTapHas KpUCTANIMYECKas suyeHKa.
Tunsl kpucTaUIMYecKkux pemnietok. [onmmmopdusm xenesa.

3. Kiaccudukammst  snexkrporexHuueckux — MarepuanioB  (OTM):  mpoBOJIHUKH,
MOJIYTIPOBOIHUKH, TUAJIEKTPUKH, MATHUTHBIE MaTEpHAJIbl. 30HHAsI TEOPUSI TBEPJIOTO TeJa.

4. ledeKkThl KpUCTAIINYECKOTO CTPOCHUS U UX BIUSHUE Ha TPOYHOCTH MaTepUAIOB.

5. Tunsl cBasei MCKAY CTPYKTYPHBIMU 4YaCTUIIAMU BCUIICCTBA. Turnsl 3aps10B B BCUICCTBAX:
CHIIBHOCBSI3aHHBIE, CTA0OCBA3aHHBIE U CBOOOIHEBIE.

6. OTHOCHUTENIbHAS TUAJICKTpUUYECKass IPOHHUIIAEMOCTh AWAJIEKTPUKOB. IloJsIpH30BaHHOCTH
JAUIJICKTPUKOB. BeKTOp QJICKTPUYCCKOI0 CMCIICHUA. TeMnepaTypHmﬁ KOSq)(l)I/IL[I/ICHT I[I/IBJICKTI)I/I‘IGCKOﬁ
IMPOHULIACMOCTH. HOHHpHSyeMOCTb AUI3JICKTPUKOB.

7. YaenbHOoe O0OBEMHOE U YJIEIbHOE MOBEPXHOCTHOE COMPOTUBIICHUS JTUIIECKTPUKOB.
VienbHas NPOBOAUMOCTb JUAJEKTPUKOB. (OCHOBHOE YpaBHEHHUE AJIEKTPOIPOBOJHOCTH.
Hocurenu 3apsa0B B IU3JIEKTPUKE.

8. Jlnarpamma pactsokeHusl. XapaKTepUCTUKH YIPYTOCTH, MIACTUYHOCTA U MPOYHOCTH
MaTepuasoB, OMpeeNsseMble MPU CTATHUECKOM HarpykeHuu. Buasl nedopmanuii. MexaHuzm
YIOPYTo# ¥ I1acTUYecKou Aedopmanni. XapakKTePUCTHUKU YIPYTOCTU U TIJIACTHYHOCTH.

9. JluHamHuYecKoe HarpyKeHHe MaTepuajioB. YapHas BA3KOCTb. XPYIKOE U BS3KOE
paspylieHue MaTepuaioB.

10. Inunamuueckoe Harpykenue marepuanos. [lopor xmaanonmomkoctu. TemmepaTypa
MOy XPYIKOCTH.

11. TBepnocts MaTepuanoB. Meroabl onpeneaeHus: TBEpAOCTH.

12. XapakTepucTUKH, ONpeaesieMble TP [UKINIECKOM Harpy>KeHUH MaTepHUalioB.

13. lepopmannonHoe ynpoyHeHre MeTaioB (Hakien). BiusHue HarpeBa Ha CTPYKTypy
U CBOMCTBA JIe(pOPMUPOBAHHOTO MeTasuIa (BO3BpAT U PEKPUCTAIUIN3ALINS).

14. Tunbl METAITTMYECKUX CIUIABOB.

15. Jlmarpamma COCTOSIHMSI CILUIABOB C HEOTPAHUYEHHOW PACTBOPUMOCTBE0 KOMIIOHEHTOB
B TBEPJOM COCTOSHMH. MeToa MOCTpoeHHs. XapakTepHbIEe TWHUU U TOYKH, (a30BbI cocTaB
oOnacTe.

16. IIpaBuio oTpe3KoB.

17. JlmarpaMMa COCTOSIHHS /IJIsI CIUIAaBOB OOPa3yIOIIUX MEXAaHHMYECKUE CMECH M3 YHCTHIX
KOMIIOHEHTOB. XapaKTepHble JIMHUU U TOUKU. Da3oBbIil cocTaB oOacTeit.

18. lmarpaMma COCTOSIHUS CILJIABOB C OTPAaHUYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPOM COCTOSIHHH. XapaKTepHbIe TUHUHU 1 TOUKH. Da30BbIii cOCTaB 00IaCTe.

19. umarpaMma COCTOSHHS CIUIABOB C YCTOMYMBBIM XHMHUYECKHUM COCIUHECHHEM.
XapakTepHble JTUHUU U ToukU. Da30BbIii cocTaB 00IacTel.

20. 3akonomepHoctu Kypnakosa.

21. [umarpaMma COCTOSIHUSI JKEJI€30yTJEPOJUCThIX CIUIABOB. XAapaKTepHbIE JIUHUU U
Touku. KoMroHeHTs1, pa3wl, 1ByX(a3HbIe CTPYKTYPHI.

22. lnarpaMma COCTOSTHUS JKETI€30yTIEPOJIUCTIX CIIABOB. AHANIN3 KPUBOM OXJIaXKICHUS
TEXHUUYECKOTO JKeJIe3a.

23. InarpaMma COCTOSTHUS JKETI€30yTIEPOIUCTIX CIIABOB. AHANIN3 KPUBOM OXJIaXKICHUS
JTIO9BTEKTOUHOTO CIUIaBa.

24. lnarpaMMa COCTOSTHUS JKETI€30yTIEPOJIUCTIX CIIABOB. AHANIN3 KPUBOM OXJIaXKICHUS
3a3BTEKTOUIHOIO CILIABA.

26. lnarpaMma COCTOSTHUS JKETI€30yTIEPOJIUCTIX CIIABOB. AHANIM3 KPUBOM OXJIaXKICHUS
HBTEKTOMIHOTO CILJIaBa.

27. IlpeBpaiieHus B CTalsX MPU HArpeBe U MEAJICHHOM OXJIAXACHUHU.

28. JlmarpamMMa  M30T€PMHYECKOrO  NpeBpamieHus  aycrteHuTa.  CTpyKTypHBIE
MpPEBPAICHHS B CTAIH MPU OXJIAKACHUHU C PA3JIMYHON CKOPOCTHIO.



29. Kputuueckas cKopocTh 3akainku. MapteHcutr. OcoOEHHOCTH MapTEHCHTHOTO
IIPEBPALICHMSL.

30. Omxur cranmu. Haznadenue, cragun. Buner omxura.

31. Hopmanuzanus cranu. Haznauenue, craauu.

32. 3akanka cranu. Hasnauenwe, cramuu. BwiOop Temmeparypbl 3aKaikd I J0-
3a3BTEKTOMHBIX CTaJIel. 3aKalMBaeMOCTh U MPOKAIMBAEMOCTh cTanu. Kpurnueckuil nuamerp
3AKaJIKU.

33. Ornyck cranu. Hasnauenue, craguu. Bunel ornycka. BimsHue temmeparypsl
OTIyCKa Ha CBOICTBA CTaJH.

34. Lemenrarus ctanu. PexxumMpl TepMUUecKoil 00pabOTKH IEMEHTYEMbIX HU3ICIHA.

35. A3zorupoBanue ctanu. CpaBHHUTENbHAs OLEHKAa IPOIECCOB Aa30TUPOBAHUS H
LIEMEHTALUH.

36. VYruepoauctsie cranu. CocTaB, BIMSHHE KOMIIOHEHTOB Ha CBOMCTBA CTaJH.
Packucnenne cramu. Kiaccudukamnust yriaepogucTbIX CTajiel, MEXaHW4YeCKHe CBOWCTBA H
npumenenue. Krnaccudukanus mno copep aHHUIO JETHPYIOMIMX 3JIEMEHTOB, MO COCTaBy, IO
paBHOBECHOU cTpykType. JlerupoBannele cranu. MapkupoBka. Kinaccudukanus no crpykrype
M10CJIE HOpMaJIU3aLUu.

37. Yyrynsl. CocraB. [loctomHcTBa M Hemoctatku. Kiaccuduxamms, MapKupoBKa H
o0yacTu MPUMEHEHHS.

38. JKaponpouHocTs U nos3ydects ctanu. Kpurepuu xxaponpoyHocTu

39. Xumuueckass koppo3usi MeTaioB. Kputepuil CTOMKOCTH METalJIOB K XUMHUYECKOM
KOPpO3UHU. DJIEKTPOXUMHUYECKAsT KOPPO3UsSl METAUIOB. BUIbI AJIEKTPOXMMHUYECKOW KOPpPO3UU.
Koppo3uonHocroiikue craiu.

40. Kopp0o3MOHHOCTOMKHE MOKPBITUS METAJUIOB. METO/IbI 3a1IUThI OT KOPPO3UU

41. AmomuHuii u meap. CBOWCTBaA, NMPUMEHEHUE, MapKU. AJIIOMUHUEBBIC CILIABBHI.
Knaccugmukarus nmo ntuarpaMme cocTosiHus. Bubl, MapkupoBKa, IpUMEHEHHE.

42. Tepmuyeckas oOpaboTka qropamroMuHus. OTXKHT, 3aKallka, CTApeHHe, BO3BPaT.

43. bponssl. Knaccuduxanus, mapkupoBka, npumenenue. Jlarynu. Knaccudukarms,
MapKHUpOBKa, IPUMEHEHHE.

44. Komno3unuoHHele MaTepuanbl. OOmias xapakTepUCTUKA, KIacCUPUKAIUSA MO THUILY
HanoJHuTeNsd.  JlMCIepCHO-YyNIPOYHEHHBIE KOMIIO3UIMOHHBIE MaTepualbl. BoJOKHUCTBIE
KOMIIO3UI[MOHHBIE MaTepHaJIb

45. HoBble KOHCTPYKIIMOHHBIE MaT€pUalbl — MOHOKPUCTAJUIBI, aMOpP(HBIE METAJIIbI,
HAaHOKPHUCTANINYECKHE MAaTepHAaJIbl, SBTEKTUYECKHE KOMIIO3UIIMOHHBIE MaTepUalbl.

47. Yron quaieKTpU4eCKUX MOTEPh, TAHTEHC yTila AUAJIEKTPUUECKUX NoTeph. [lonHble n
yAEIbHBIE TUAJIEKTPUUYECKUE MOTEPU MPHU NMEPEMEHHOM HAIpPSHKEHUU. BUIBI THUANEKTPUUYECKUX
NOTEPH B DJIEKTPOU3OJISLMOHHBIX MaTepraax.

48. TIpo6oii 1 TIEPEKPHITHE AUIIEKTPUKOB. XapaKTEPUCTHKU SIEKTPHIECCKOM POUYHOCTH. Bribt
po00s AMAIEKTPUKOB. [[mHa cBOOOIHOTO Mpobera 3NeKTPoHa.

49. Knaccudukanust AUdICKTPHISCKUX MaTEPHAIIOB, BUJIbI, CTPYKTYpa H OCHOBHBIC
XapaKTCPUCTUKU

50. Ompegenuth THO crulaBa (YrJiepoaucTasi CTajilb, JETHMpOBaHHAs CTallb, YYTYH,
[[BETHBIE METAJUIBl U CIUIaBbI, METAJNIOKEPAMUYECKUN CIUIaB, MPUION), XUMUYECKHIM COCTaB U
obnactu mpumenenusi: Ct3km, Cr5cn, Ctokn, Créme, Crans 20, Crams 45, V8, Y8A, V13,
VI13A, Al2, A20, IIX15, P18, P6MS, POMS®3, CY 35, KU40-5, BU60, 15XM, 12X1MO,
12X17, 15X18CIO, 15X25T, 40X9C2, 12X18HI9T, 10X11H20T3, 1, 16, B9S, J162, JIO70-1,
bpO® 6,5-1,5, JI59, JIAHS59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10XX4H4JI.
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