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1. Heab, 3agaum U NJIAHUpPYeMble Pe3yJbTAaTbl O00y4YeHHS] MO
AUCHMILIUHE

[lenbt0 oOCBOEHUS AUCHUIUIMHBI «MaTepuanoBelecHUe UM TEXHOJIOTHUs
KOHCTPYKIIMOHHBIX MaTepuajoBy sBIsieTcss GOpMUPOBAHUE 3HAHUI O CTPYKTYpe,
CBOMCTBaX, MeETOAAaX JUArHOCTUKA M 00pabOTKM MaTepuajoB pa3IUyHOTO
Ha3Ha4yeHUs, o0JacTe WX TMPUMEHEHUS] U 3aKOHOMEPHOCTEH, OIpeessommnX
AKCIUTYaTallMOHHYIO HAJIEKHOCTh U3JICIUA U KOHCTPYKIIUN HA KX OCHOBE.

3amayaMu JUCUUILIUHBI SIBIISIOTCS:

— YCTaHOBJIEHHWE IPUYMHHO-CIEACTBEHHON CBA3M MEXKAY XUMHUYECKUM
COCTaBOM, CTPOCHHEM U CBOMCTBAMU MATEPUAJIOB;

— yCTaHOBJEHHE (UBUKO-XUMHUYECKHX 3aKOHOMEPHOCTEH W3MEHEHHUs
CTpPOEHHUSI W CBOMCTB MaTepHaJiOB TMOJ JEHCTBUEM (HU3HMUYECKUX, XUMHUUYECKUX,
OMOJIOTUYECKUX U IPYTUX (PAKTOPOB;

— ¢opMHpOBaHUE 3HAHUN O KOHKPETHBIX BHJAX MaTE€pHaJIOB, UX CBOWCTBAaX
U 00JacTaX TMNPUMEHEHHS KaK KOMIIOHEHTOB JIIEKTPOIHEPreTHUYECKOro |
JIEKTPOTEXHUUECKOI0 000y 10BaHUS;

— MpuoOpeTeHNe CTYACHTAMH MPAKTUYECKUX HABBIKOB IO OMNPEEICHUIO
XapaKTEPUCTUK CTPYKTYPbI U CBOKWCTB MaTEpUAJIOB.

KomnereHuuu v nHAUKATOpHl, HOpMUpPYEMBIE Y 00YHaIOITNXCS:

Kon n HanmeHoBaHue KOMIIETEHIINT Kon n HaumeHoBaHME WHIUKATOpa

OIIK-1 — CriocoGeH nMpuMeHSAThH
€CTeCTBEHHOHAYYHBIC U

00IIIeNHKEHEPHBIC 3HAHUSI, METOIbI OIIK-1.5 — [leMOHCTpUpYeT 3HaHWe 06/1acTeil
MATEMATHICECKOTO aHAIM3a 1 NMPUMEHEHUS, CBONCTB, XapaKTepUCTmK
3NIEKTPOTEXHUYECKMX MaTepunasios, B

MOJIENIMPOBAHHS B IPOQECCHOHANLHON | 0 raercTRIN ¢ TPEGYEMbIMY NapAMETPaMIA

JACATCIbHOCTH

2. Mecto nucuuiinHbl B ctpykrype OII

[IpeamecTByromue AUCIUIUIMHBL (Moaynu), npaktukud, HUP, np. dwusmka,
XUMUS

[locnenyromme pucuumiivabl (Moaynu), npaktuku, HWP, ap. OcCHOBBI
MHKWHUPUHTA

3. CTpyKTYpa u coepkaHue TUCUUILIUHBI
3.1. CTpykTypa IMCUMILINHBI

Jlist ouHoOM hopmbl 00yUeHUs

Bun yue6Hoit paboThl Bcero | Bcero | Cemectp
3E 4acoB 4
OBIIAA TPYJOEMKOCTDb JUCHUITJIMHBI 4 144 144
KOHTAKTHAS PABOTA* - 69 69
AYJIUTOPHAA PABOTA 1,5 54 54
Jlekiuu 0,5 18 18




[IpakTuueckue (CEMUHAPCKUE) 3aHATHS - - -

JIaGopatopHbie pabOTHI 1 36 36
CAMOCTOATEJIbBHAA PABOTA OBYUAIOIIETI'OCA 2,5 90 90
[IpopaboTtka yuebHOrO MaTepuaia 1,5 54 54

KypcoBoii mpoekr = = =
Kypcosas pabora - - -

[TonroToBka K MpOMeXyTOUHOM aTTECTAIIMU 1 36 36

[TpoMexyTOUHAs aTTECTAIIUSA: 3

3.2. Conep:kanue IMCUMIUVIMHBI, CTPYKTYPHMPOBaHHOe MO pa3gejaM H
BHIAM 3aHATHI

Paznenst Pacnpenenenue ®opmbl 1 | HAEKCH MHIMKATOPOB
JUCIMIUTHHBL TPYIOEMKOCTH BH/I hopMupyeMBbIX
" 10 BUJIaM y4eOHOU paboThl | KOHTPOIIS KOMITETEHITHI
S
<
=
o
|
3 : <
= O s
= | 5] & B| &
M .
) (<] [ =
= g = g
Paznen 1 6 12 18 TK1 OIlK-1.5; OIIK-1.3,¥
Pasnen 2 6 12 18 TK2 OIIK-1.5; OIIK-1. 3,V.B
Pasznen 3. 6 12 18 TK3 OIIK-1.5; OIIK-1.3,Y,B
DK3aMeH 36 OM OIIK-1.5; OIIK-1.3,V,B
UTOro 144 18 36 90

3.3. Coneprkanue TUCUUTTHHBI

Paznen 1. Du3MKO-XMMHUYECKHE OCHOBBI CTPOCHHUSI MaTE€pUAIOB U MX
CBOMCTBA.

Tema 1.1. Bgeoenue.  Xapaktepuctuka o0o0BEKTa U  MpeAMETa
MaTepHaIOBEICHHUS, MPOOIEMbl U TIEPCIIEKTUBBI pa3BUTH. DPUBNKO-XUMUYECKUE
OCHOBBI CTPOEHHUSI MAaTEPUAJIOB.

O6mme TpeboBaHus, MpeabsBisieMble K Marepuanam. Kiaccudukanms
MarepuanioB. Kpucramimyeckoe CTPOCHHE METAJUIOB (TUIIBl KPUCTAJUTMYECKHUX
pEIIeTOK, AaHW30TPOMHUS CBOMCTB KpUCTaLioB, mnomumopdusm). CrpoeHne
pEANbHBIX KPHUCTALIOB (Ie(PeKTh KpHUCTAIIMYECKUX pereTok). OCHOBHBIC
MOJIOKEHHUSI Tpoliecca KPUCTAUIM3alMU METANIOB U CIUIABOB M €€ BIUSIHUE HA UX
CBOMCTBA.

Tema 1.2. [ledbopmariuisi 1 MEXaHUYECKHE CBOWCTBA MAaTEPUATIOB.

Hedbopmanusi MeTamoB (BUABI JepopManui, HECOBEPIICHCTBA PEMICTKH U
MPOYHOCTh METAJUIOB, CBEPXIUIACTUYHOCTH, J€(POPMAIIMOHHOE YMNPOYHEHUE U
pPEKpUCTAIIIU3AIMS METAJUIOB IIPU Harpese). MexaHnueckue CBOMCTBAa METaUIOB U
CIUIaBOB: MPOYHOCTh, YNPYroCTh, TBEPAOCTb, BA3KOCTb, IUIACTUYHOCTh U ApP. U
METO/IbI UX OIIPEICIICHHUS.




Tema 1.3. Teopernueckue OCHOBBI CILIABOB. JlmarpamMma COCTOSHMS
KEIE30yTIIEPOAUCTBIX CILJIABOB.

Teopust cruiaBoB (OCHOBBI TEOPUH, MEXAHHUYECKHE CMECH, XUMHUYECKHUE
COCIMHEHHUS U TBepAble pacTBOphl). JlmarpamMmbl cocTostHUS (mpaBwiio (a3,
MpaBUJIO OTPE3KOB WJIM pbluara, oOmue 3aMeuanuss o0 HX TMOCTPOCHUH,
sKcriepuMeHTanbHoe noctpoenue, auarpammel |, I u Il ponos u ap., npasuio H.
C. KypnaxoBa. XKene3oyriepoaucToie CiuiaBbl (KOMIOHEHTHI M (Da3bl B CILIaBax
Keje3a C yriepoAoM: B YyryHax M CTajsiX, AUArpaMMbl COCTOSIHHS CIUIaBOB
KeJe30 — IIEMEHTHUT U KeJe30 - rpadur).

Tema 1.4. KOHCTpYKIIMOHHBIE MaTepHuaibl HA OCHOBE JKEJIE30YIJIEPOAUCTHIX
CILJIaBOB.

[TpuHnunel knaccuukanu U MapKUpoBKH cTaied. KoHCTpyKIMOHHBIE U
MHCTPYMEHTAJIBHBIE YTIEPOJIUCTHIE U JIESTUPOBAHHBIE CTAJIM, UX COCTAaB M CBOMCTBA.

Paszpnen 2. TexHOTOrMM KOHCTPYKIMOHHBIX MaT€pUaOB.

Tema 2.3. TeopeTrudyeckue OCHOBBI TEXHOJOTHU TEPMHUECKOM 00pabOTKH
CTaJH.

Cy1IHOCTh, BUBI U 1IEJIU TEPMUYECKON U XUMUKO-TEPMHUYECKOH 00pabOTOK
cTanu. BnusHue TeMneparypsl Ha CTPYKTYpY M CBOMCTBA METAJIJIOB, ITPEBPALLICHHUS
B CTalsX TNpu HarpeBe (MEpIUTHbIE, MapTEHCUTHBIC, AYCTEHUTHBIE U JP).
Cheponauzanus u rpaduTH3anus IeMEHTUTa B cTanax. JKapompouHble W
AKApPOCTOMKHUE CTaJIH.

Tema 2.4. Buasl tepmuueckoil oOpabotku cranmu. Koppo3us MeramioB u
CIUIaBOB. METO/IbI 3aIIUTHI OT KOPPO3UU.

OTrxur, HOpManu3anus, 3aKajlka U OTIyCK. OCHOBBI TEOPUU KOPPO3UH,
BUJIbI KOPPO3UHU METAILIOB, O0OpHOa U 3alIuTa 000pYyI0BaHUS OT KOPPO3HUHU.

Tewma 2.5. TexHnonoruu mnojaydeHus: 1 00pabOTKU MaTEPHUAIIOB.

Meramnyprusa. JloMeHHOE€ MNPOU3BOACTBO. JIMTEHWHOE MPOU3BOJICTBO.
OOpaboTka MeETalIOB JaBlIeHWEM U pe3aHueM. [lopoimikoBas MeTaTyprus
DneKTpoPU3NYECKHUE U IEKTPOXUMHUYECKHUE METOABI 00padoTKu. CBapKa U maika.
Metoasl popMOBaHUS U3ACTHIN U3 IJTACTUYHBIX Macc

Tema 2.6. [{BetHas metamunyprus. KOHCTpYKIIMOHHBIE MaTEpHaibl HA OCHOBE
LBETHBIX METAJIJIOB U KOMITIO3UIIMOHHBIE MAaTEepUAIIbI.

Meramnuueckue wmatepuaibl. CTpykTypa, CBOWCTBA U NPUMEHEHHUE
ATIOMHUHUS, MEJIU U Jp. IIBETHBIX METAJVIOB B YHEPIeTHKE, CIUIaBbl HA UX OCHOBE.
HoBble MeTaminueckue ¢ HEMETAIMYecKue Marepuanbl. [lonumepHsie,
KOMITO3UI[M1OHHBIE MaTepHuabl (KM). Knaccuduxarmus, KpUTEPUU
KoHCTpynpoBanuss KM. JlucmepcHo-ynmpoyHEHHbIE U BOJOKHUCThIE KM.
Komno3uTel Ha OCHOBE MeTalioB U mnojauMepoB. OOnacTd MNPUMEHEHUS
KOMIIO3UTOB.

Pa3znen 3. DieKTpOTEXHUYECKUE MAaTEpUAIbI.

Tema 3.1. IIpoBOIHUKH, TOIYTIPOBOIHUKH U JUAJICKTPUKH.

3.4. TemaTuyeckHMil IJIAH NPAKTUYCCKHUX 3AHATHI
JlaHHBIN BUJT pabOTHI HE MPETYCMOTPEH YU€OHBIM IJIAHOM

3.5. TemaTtuyeckuii MJiaH J1aOOpaTopHbIX padoT
1. Kpucrammsanus METaIIOB U COJEH.



2. Meramnorpaguueckuii METOJI UCCIEI0BAHUS
3. cnbeiTaHne MaTepranoB Ha PACTSHKEHUE U CKATHE
4. VcnplTaHWEe MaTepUAIOB HAa YJIAPHYIO BA3KOCTh U ONPEICICHUE TBEPAOCTHU

CIIJIaBOB

5. quarpamma Fe-C u cTpyKTypa Kene30yriepoIUCThIX CILIaBOB.
6. OcHOBHBIE BUJIbI TEPMUYECKON 00paOOTKHU YIIIEPOIUCTHIX cTajlel. 3aKaka

U OTILYCK CTajiu

7.

N3mepenne

YACJIBbHOTI'O

COIIPOTHUBJIICHUA

IMPOBOJHUKOB.

N3yuenue

TEMIIEPATYPHOUN 3aBUCUMOCTHU CONIPOTHUBIIEHUS IPOBOAHUKOB U PE3UCTOPOB
CONPOTHUBIICHUS

8.

N3yuenue

TeMIEpaTypHOU

3aBUCUMOCTH

HOHYHpOBOHHHKOB.:KOHT&KTHHE SABJICHUA B TIOJIYIIPOBOJHUKAX U 6apbepHmﬁ

dboTordpdext

9. U3MmepeHue AUAIIEKTPUUYECKONW MPOHUIIAEMOCTH W YIia JTUAIEKTPUUECKUX
NOTEPH TBEPABIX AUIIEKTPUKOB

3.6. KypcoBoii npoekT /KypcoBasi paboTa
JlanHbIN BUJT paOOTHI HE MPETYCMOTPEH YUCOHBIM TUIAHOM.

4. OueHuBaHue pe3yJIbTATOB 00yUYEeHUsI

OuenuBaHue pe3yiabTaTOB OOYYEHHS IO JAUCHUIUIMHE OCYIIECTBISIETCS B
paMKax TEKYIIEro KOHTPOJI M MPOMEKYTOYHOM aTTecTaluu, MPOBOAMMBIX IIO
O6abHO-peiiTuHroBoit cucreme (bPC).

[IIkana oIleHKH Pe3yNIbTaTOB 00YUYEHUS MO TUCIUILTHHE:

YposeHb chopMUPOBAHHOCTH
WHJIUKATOpa KOMIETEHITUU
Boicokuii | Cpennuii Hixe Huzknii
3amnaHu- CpeaHero
Kon Kon POBAaHHBIC oT 85 1o 100/ ot 70 1o 84 | o1 55 10 69| 0T 0 1O 54
KOMIIe- | WHIUKaTopa pe3ynabTaTh
TEHIMU | KOMIIETCHIMH | OOydeHHs 10 Illxana oneHnBaHUs
HCIUTUIMHE HEY/I0B-
R OTIIMYHO XOpOIIO YIOBJICT ner}l;lcl)pn—
BOPUTEIBHO TCIEHO
3a4TEHO HE 3a4TEHO
3HATH:
¢buznko- B nomnom | C nerpyOsi- | He B momHoM  He 3naer
XUMHUYECKHE o0beMe | MU olIMOKa-| 00BeEME (buznko-
OCHOBBI CTPOCHHUS 3HAET MU U HEZI0- 3HaeT | XUMUYECKHE
1 CBOMCTBA busmKo- yeTaMu busmKo- OCHOBBI
MaTepuasoB, | XUMUYECKUE 3HAET XUMHUUECKUE| CTPOCHHUS U
OMK-1 | ONK-15 3aKOHOMEPHOCTH | OCHOBBI | (PU3HUKO-XU-| OCHOBBI CBOICTBa
WX U3MEHEHHsI | CTPOSHHUS M | MHUYECKHE | CTPOEHHS U | MaTepHAaJIOB)
OJI ICHCTBHEM | CBOMCTBA OCHOBBI CBOMCTBA | 3aKOHOMEPH
BHEIIHUX MaTepuasoB, CTPOCHUS U | MATEPUANIOB,| OCTH UX
(hakTOPOB, TUMHI U 3aKOHOMEPH| CBOMCTBA | 3aKOHOMEPH| U3MEHEHUS
MapKu OCTH UX | MaTepuajoB,  OCTH UX o1
KOHCTPYKIIMOHHBI| M3MEHEHUS | 3aKOHOMEPH| W3MEHEHHUs | IeUCTBUEM
X MaTepHalioB o1 OCTH UX o1 BHEITHUX




JECUCTBUEM | U3MCHEHUS | JiecTBHEM | (haKTOPOB,
BHEIITHUX oI BHEIITHUX TUTIBI U
(akTopoB, | nercTBueM | (aKTOPOB, MapKH
TUIIBI U BHEIITHUX TUTBI M | KOHCTPYKIIA
MapKu (akTopos, MapKu OHHBIX
KOHCTPYKITH | TUTIBI U Map-| KOHCTPYKIIM | MAaTCPHAJIOB
OHHBIX KA OHHBIX
MaTepralioB| KOHCTPYK- | MaTepHasioB
ITUOHHBIX
MaTepraioB
YMETh:
CBoOomuo | VYmeerc Ymeerc | He ymeer
0e3 onmoOoK| HErpyObIMHU | HETPYOBIMH | OCYIIIECTBILS
yMeeT | OmmMOKamMH u| OTMOKaMH 1 Tb
OCYIIIECTB- | HEJIOUETa-MH HEJOUETa-MH 000CHOBAHH
JSTh OCYIIECTBJISI| OCYLIECTBIISI| bl BBIOO
OCYIIECTBIISITh y y p
., | 0bocHOBaH- Th Th MaTepuasoB,
000CHOBaHHBIN .
BELGo HBII BEIOOD | 000CHOBaHH| 0OOCHOBaHH| CPEACTB U
p MaTepuasoB, bl BBIOOp | bl BEIOOP | METO/IOB MX
MaTepHalioB,
CPONCTE 1 CPEICTB M | MAaTEPHAIIOB,| MAaTEPHAIIOB,| HCCIICIOBAH
p METOJIOB X | CPEICTBH | CpEICTB U usl Ha
METOJIOB UX
WCCIIEIOBAaHH METOJIOB MIX | METOJIOB MX|  OCHOBE
WCCIIeZIOBaHUS Ha
s Ha OCHOBE | ICCTICZIOBaHY MCCTICZIOBAaHY — aHAIN3a
OCHOBE aHaJIu3a o
. aHajaM3a | s Ha OCHOBE| S Ha OCHOBE| YCJIOBHH
yCIOBUM .
YCIIOBHUI aHaM3a aHaJM3a | SKCILTyarail
JKCIUTyaTallH, . o
9KCIUTyaTaly YCJIOBUI YCIIOBUI UM,
9KOJIOTHYECKUX U
u, SKCILTyaTally| 3KCIUTyaTaly SKOJIOTudec
SKOHOMMYECKUX
9KOJIOTUYECK| u, u, KUX U
dbakTopoB
uX U 9KOJIOTUYECK| KOJIOTMYECK 3KOHOMUYEC]
SKOHOMHYEC uX 1 uX 1 KUX
KUX SKOHOMHYEC| SKOHOMUYeC| (HhaKTOpoOB
¢axropoB KUX KUX
daxTopoB | (akropoB
BJIQJICTh:
[Iponemonct,  HMwmeror Nmeer He
PHUPOBaHBI MECTO MUHUMAJIbH | IPOJIEMOHCT]
BCE OIMMOKK M | BIH HAOOp | PUPOBAHBI
HaBbIKaMU OCHOBHBIC | HEJOYEThI B| BIAJCHUS | OCHOBHBIE
BbIOOpA HaBBIKU HaBbIKAX | HAaBBIKAMHU | HAaBBIKU
MaTepuaioB 1 BbIOOpa BbIOOpa BBIOOpa BBIOOpa
HA3HAYCHHS UX | MaTepUaIOB| MAaTEpPUAJIOB| MAaTEPHAJIOB | MaTEPUAIIOB
00paboTku u u u "
Ha3HAYCHMs | HAa3HAUEHHUs | HA3HAYCHMUsI | HA3HAYCHUS
ux ux 17 ux
o0paboTku | 00paboTku | 00paboTKM | 00pabOTKK
OI_IGHO‘-IHBIG Marcpuajibl A MOPOBCACHHA TCKYHICTO KOHTPOJIA H

MPOMEXKYTOUYHOM aTTecTaluu npuBeleHbl B [Ipunoxkenun k pabodeil mporpamme

JUCHUITIINHEBIL.

[TonHBIN KOMIUIEKT 3aIaHUN U MaTEPUAJIOB, HEOOXOAMMBIX JJIsl OLICHUBAHUS
pPEe3yIAbTATOB O0YUCHHUS MO AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuHKa.



5. YueOHo-MeToANYecKkoe H HHPOPMALHOHHOE o0ecneyeHue THCHHIIIHHBI
5.1. YueOHOo-MeTOAHYeCKOE ODecnieyeHHe

5.1.1. OcHoBHas nuTepartypa

1. MarepuaioBeieHHe ¥ TEXHOJOTHsl KOHCTPYKIMOHHBIX MaTepHalioB :
yuye6uuk ms By3oB / C.H.Konecos, N.C.Konecos. - 2-e u3z., nepepad. u nor. - M.
: Beicm. mik., 2008. - 535 c. : ui. - ISBN 978-5-06-005950-2.

2. MarepuanoseieHre. TeXHOIOT S KOHCTPYKI[HOHHBIX MaTepHaoB : yueo.
noco6ue uis By30B / mox pea. B. C. UepeauuyeHko. - 3-e usf., crep. - M. : Omera
- JI, 2007. - 752 c. : un. - (Beiciiee TexHudyeckoe oOpa3osanue). - [ISBN 978-5-
370-00221-2.

3. DIeKTpOTeXHHYEeCKOe MaTepuanoBelneHue: ydeOHoe mocobue / A. E.
CyxapuukoB. - Kazaup: KIDVY, 2019. - 180 c., 2734 K6. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html.

5.1.2. JlononHuUTENbHAs TUTEpPATypa

1. KOHCTpyKIHOHHOE MaTepHajoBeneHHe :  ydeOHoe  mocobue  I0
mucuuruinHe "Marepuanosenenue" / A. E. Cyxapuukos. - Kazans : KI'DY, 2018. -
199 c., 4090 K6. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html.

2. MarepuanoBenenue. TexHOIOrus KOHCTPYKLIMOHHBIX MaTE€PHAJIOB !
npaktukyM / O. C. CupotkuH, A. E. Byntun, P. O. Cupotkusn. - Kaszans : KF9Y
2022.-130c.

5.2. UudopmanunoHHoe obecrnievyeHue

BUBJIMOTEKA

KI'3Yy
5.2.1. DneKTpOHHbIE U UHTEPHET-PECYPCHI
Bupryansnas nabopatopus no https://lms.kgeu.ru/course/view.ph
MaTepHAIOBEJIEHUIO p?1d=2790
BBenenue B MaTepuanoBeieHue https://openedu.ru/course/misis/MATSC1/

5.2.2. IIpodeccuonansupie 6a3bl aaHHbIX / MH(OpMalnOHHO-CIIpaBOYHBIE
CUCTEMBI

I Nano nano.nature.com

2 Tlnardopma SpringerLink www.link.springer.com

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

5.2.3. JIuueH3MOHHOE M CBOOOJHO pacHpoOCTpaHseMOe IIPOrpaMMHOE
obecrnieyeHne TUCIUILINHBI

: PexBU3UTHI
Ne | HammeHnoBaHHe nporpaMmMHOro e — e R———
n/m obecrieyeHus MR
JOKYMEHTOB
KomMreke KoMIbIOTepHBIX KoMmruiexe TpeHa)xepos 110
N 000 "Undorex" Ne21/19
1 UMHUTALMOHHBIX TPEHAXKEPOB TE€ME COTPOTHBIICHHUS
5 ; Hewucxki. npaso. beccpouno
ConpoTuBieHne MaTepHaoB MaTepHaJIOB




Kom1uiekc KoMIBIOTEPHBIX
MMHUTALMOHHBIX TPEHAXKEPOB

Komnuieke TpeHaxepos 1o
TE€ME€ MaTEPUATIOBEICHUE

000 "HUudotex" Ne21/19
Hewcki. mpaso. beccpouno

"MarepuanoseneHue"

3 LMS Moodle

MO nnst a3 dpexTuBHOTO
OHJIaMH-B3aUMOJCHICTBUSI
MpernoaBaTelisi U CTy/ICHTa

CBoOoHAS TUIICH3US
Hewcki. npaBo. beccpouno

6. MaTepuajibHO-TEXHUYECKOE O0ecredeHue TUCIMILTHHbI

HanmenoBanue Buna
yueOHOH paboThI

HanmeHnoBanue yueOHOM
ayJMTOPHH,
CIelMaIu3upPOBAHHON
nabopaTopuu

[epeuens HEOOXOIUMOTO O0OPYIOBAHHUS |
TEXHUYECKHUX CPENICTB 00yUCHHS

Jlexiun

YyeOHas ayaAuTopus JJis
MPOBEJECHUS 3aHITUI
JIEKIIMOHHOT'O THUIIA

Crienmanu3upoBaHHast yueOHas MeOerb,
TEXHHYECKHE CPE/ICTBA O0YUCHUsI, CITy)Kalue JUIs
IpEJICTaBICHUsT  y4eOHOH  HHpOpMaIuH
Oonpiol  ayauropun  (MyIbTHUMEIUNHHBIN
POEKTOP, KOMIbIOTEp (HOYTOYK), BKpaH),
JIEMOHCTPAIIMOHHOE 000py/IOBaHHE, y4eOHO-
HarIsIHbBIE TOCOOHS

JlaGoparopHblie
paboThI

YuebHas naboparopus
«MerasnoBenenusn», A-217

Crernuani3upoBaHHOE nabopaTtopHoe
obopymoBaHue 10 OpoGUI0  J1abopaTOpUHU:
Hocka  ayauTopHas; MYJIbTUMEIUITHBIN
9KpaH; TMpoeKTop; MoHOOmoK (15 mT.);
OMHOKYJIIPHBIM MUKPOCKOTN; MUKPOCKPHUHED;
kamepa 1mudpoBas K  OHMHOKYIIPHOMY
MHUKPOCKOITY; HA00p MeTauiorpapuIecKux
00pa3loB, KOMIUIEKT TIUIaKaTOB: IIpaBHja
KOHIIEHTPAalMi M OTPE3KOB, HCIBITAHUS Ha
yIapHbId U3ru0, UCIBITAHUS Ha PaCTSHKEHUE
(3 wrT.), IMarpamma ycJiIOBHBIX HampsKEHU,
u3MepeHue  tBepagoctd 1o  Poxsemny,
u3Mepenue Tépaoctu no bpunemnnto

YuebHas mabopaTopus
«MarepuajoBeneHus», A-210

Crenuani3upoBaHHOE nmabopaTopHOE
o0opymoBaHue 10 TPOPWII0  JTabOpPaTOPHUHU:
JlabopaTopHBIii  CTON;  3JEKTpOHArpeBaTelb
CHOJI-1; meus nabopatopaas IKIIC; mpoekrop,
9KpaH; KoMIulekC «MOOWIBHBI MEHEemKep»;
Merautorpadudecknii  Mukpockon ~ MUM-7;
MUKPOCKON OWHAKYJSPHBIA (5 mmIT.); OTpe3Hoi
CTaHOK; = MHUKPOCKOIl  METaJUIorpaduyecKui;
T OBATBHO-TIOMUPOBATBHBIN CTaHOK
JOBYXIUCKOBBIH C OPHXUMHBIMH  KOJIBLIAMU;
KOMIUIEKTBl JJIsI  BBINOJHEHHUS J1a0OpaTOPHBIX
pabor (2 mT.); CTAalMOHAPHBIA TBEPAOMEp IO
Poksemry (2 mit.); KoMIuiekT o0pasnoB (6 miT.)

KommbroTepHslii Kiacc ¢
BbIX0zioM B MHTepHET B-600a

Crnenuanu3upoBaHHas yueOHas mebenb Ha 30
NOCAaN0YHbIX MecT, 30 KOMIBIOTEPOB, TEXHH-
YyecKrue cpencTBa oO0ydeHUs (MyJIbTUMEHii-
HBI IPOEKTOP, KOMIIBbIOTEDP (HOYTOYK), 9KpaH),
BUJICOKaMEPBI, TPOrpaMMHOe oOecrieyeHne

CamMocTosTenpHasn
pabota

KomnerorepHsIii k1acc ¢
BbIXOZI0M B MHTepHET B-600a

Crnenuanu3upoBaHHas yueOHas mebenb Ha 30
nocafouHbix Mmect, 30  KOMIBIOTEPOB,




TEXHUYECKUE cCpeacTBa o0y4eHus
(MyJIbTHME-IUMHBIA MPOEKTOP, KOMIBIOTEP
(HOYTOYK), JKpaH), BHJICOKaMEpBHI,
porpaMMHoOe o0ecrieyeHne

Creunanu3upoBaHHas MeOellb, KOMIIBIOTEPHAS
TEXHHKA C BO3MOXHOCTBIO BBIXOJA B
WNurepuer u obecneuenuem pocryna 8 SMOC,
DKpaH, MyJbTUMEIUNHBIN ITPOEKTOP,
IPOrpaMMHOE 0O€ecrieyeHne

YuTanpHbIH 3a1
OnoInoTEKHU

7. Oco0eHHOCTH OPraHU3anuM 00Pa30BaTEIbHOM AeSITeJIbHOCTH JIM JIUIL €
OrPaHMYEeHHBIMH BO3MOKHOCTSIMM 3/10POBbSI U MHBAJIU/0B

Jluita ¢ orpaHUYEHHBIMH BO3MOXKHOCTSMHU 3710poBbsi (OB3) u wunBamuami
UMEIOT BO3MOXKHOCTh OECHpEIATCTBEHHO IMEpeMeIaThCsi W3 OJHOro y4eOHO-
71ab0pPaTOPHOTO KOpITyca B IPYroM, MOJHATHCS HAa BCE ITAXKHU yUeOHO-Ta00OPATOPHBIX
KOPITYCOB, 3aHUMAThCS B YUYEOHBIX M MHBIX MOMEIICHHUSIX C YYETOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS U COCTOSHUS 3/I0POBBSI.

Jns o6ydenus nun ¢ OB3 v MHBaNIMA0B, UMEIOIIMX HAPYIICHUS OTMOPHO-
JIBUTATEJILHOTO arnapara, 00ecredeHbl YCIOBHUS OSCIPENsITCTBEHHOTO JI0CTyIa BO
Bce ydyeOHbIe momernieHus. MHpopmalus o CrenralbHbIX YCIOBHUSAX, CO3JIaHHBIX
st oOyyatomuxcsi ¢ OB3 v uHBanumoB, pa3MellleHa Ha caiTe YHUBEPCHUTETa
www//kgeu.ru. Mimeercsi BO3MOXXHOCTh OKa3aHHsS TEXHHYECKOH  TOMOIIH
ACCHUCTEHTOM, a TaK)Ke YCIYT CypAOINEPEBOTUYMKOB U TH(IIOCYPIOTIEPEBOTUUKOB.

Hns  apmanTamuu Kk BocmpusTuio Junamu ¢ OB3 u uHBammmamum ¢
HapyIIEHHBIM CIIyXOM CIIPaBOYHOIO, y4eOHOro Marepuana Mo JUCHUIUIHHE
00ecreynBaoTCs CIEIYIONINE YCIOBUS:

- I JIydnied  OpUeHTAallMM B ayJUTOPUH, MPUMEHSIOTCS CUTHAJbI
OTIOBEIIEHUS O Havaje M KOHIIE 3aHATHSA (CJIOBO «3BOHOK) MUIIETCS HA JTOCKE);

- BHUMaHHE CJIa0O0CHbIIIAIIEero O0y4Yaromerocss MPUBICKAETCS IeJarorom
KECTOM (Ha TUIeUO KJIAJETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXIIOMBIBAHKE);

- pazroBapuBasi ¢ OOydYarOIIUMCS, MEJAroruyeckuii paboOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TIPEIJIOKECHUSIMH, OOecrednBasi BO3MOXKHOCTh
YTEHUs 10 TyOam.

KomneHncauusi 3aTpyAHEHUN pEUYEBOrO W HHTEIUJIEKTYaJbHOI'O Pa3BUTHS
C1a0OoCHBIIAIMX 00YJAIOIIUXCS POBOIUTCS Ty TEM:

- ICTIOJIb30BaHUA CXEM, AUArPAMM, PUCYHKOB, KOMIIBIOTEPHBIX MMPE3EHTALUN
C TUNEPCChUIKAMU, KOMMEHTUPYIOUIUMH OTJIeNIbHbIE KOMIIOHEHThI N300paKEeHHUS;

- PETYJSIPHOTO TPUMEHEHHUS YINpaKHEHUH Ha Tpaduueckoe BhIICICHUE
CYILIECTBEHHBIX MPU3HAKOB MPEAMETOB U SABJICHUM;

- obecrieueHnsT BO3MOKHOCTH I OOYyYaromerocsi MOJyYUTh aIpEeCcHYIO
KOHCYJIbTAlIUIO IO 3JIEKTPOHHOM MOYTE MO MEepe HEOOXOJUMOCTH.

Jna apgantanum k BocnpusTHio Juinamud ¢ OB3 uw uHBanmmaamu cC
HapyIICHUSIMU 3pPEHUS CHPABOYHOr0, y4eOHOro, MPOCBETUTEILCKOTO MaTepuana,
MpPEAyCMOTPEHHOr0  00pa3oBaTeNbHOW  HporpaMMod 1O  BbBIOpaHHOMY
HaIpaBJICHUIO MOATOTOBKHU, 00€CTICUMBAIOTCS CIAETYIOIIUE YCIOBHUSL:



http://www.kgeu.ru/

- BeleTca ajanTanus opuUUaibHOro caita B ceTd MHTepHET ¢ yyeToMm
0COOBIX MOTPEOHOCTEN WHBAIUAOB IO 3PEHUIO, OOECIeYMBAETCS HaJIU4YUe
KpynHOIIpUGTOBOM CIIPpaBOYHOM MH(MOPMAILIMK O PACTIUCAHUY YUE€OHBIX 3aHITHIA;

- IEIarOru4ecKkuii  paboOTHUK, €ro cobeceqHUK (P HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUM, MNPEACTABISIIOTCS OO0y4YalolUMCcsa, MOpU 3TOM
KQXK/IbI pa3 Ha3bIBaeTCs TOT, K KOMY II€Aaroruueckuii paboTHUK oOpaniaeTcs;

- IEUCTBUS, KECThI, MEPEMELIEHUs MeJaroruueckoro paboTHUKa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHas HMHQpOpMalusg NpenocTaBisierca KpynHbIM mpudrtom (ot 18
MYHKTOB), TOTAJIBHO 03BYUYMBAETCS;

- obecrieunBaeTCsi HEOOXOUMBII YPOBEHb OCBEIIEHHOCTH TOMEIICHUIH;

- IPEAOCTABISAETCS BO3MOXKHOCTh HCIIOJIB30BAaTh KOMIBIOTEPHl BO BpEMs
3aHSTUHN U MPABO 3aMUCU OOBSICHEHUN HAa TUKTO(OH (10 JKEeJTaHUI0 00YyJarOIIUXCs).

dopma mnpoBeACHUS TEKyUled W MPOMEXKYTOUHOW aTTecTaluu s
obOyyvaromuxcsa ¢ OB3 u uHBaIu0B OnpeaesaeTcs mejarornieckuM pabOTHIUKOM B
COOTBETCTBHHM ¢ y4ueOHbIM TutaHoM. [Ipu HeoOxonumocTu obOyuaromemycs ¢ OB3,
UHBAJIUAY C YYETOM HX HWHIUBUIYAIbHBIX TNCUXO(QU3UUYECKUX OCOOEHHOCTEM
JIaeTCsl BOBMOXHOCTh MPONUTH MPOMEKYTOUHYIO aTTECTAIUIO YCTHO, MUCbMEHHO Ha
Oymare, MHUCbMEHHO Ha KOMIIbIOTEpE, B (OpME TECTUPOBAHUA U T.M., JIUOO
IPEIOCTaBISIETCS AOMOJIHUTEIbHOE BpeMsl JUIsl IIOJTOTOBKH OTBETA.

8. Metoanueckue peKoMeHIauuu IS npemnogasaresen 1no
OPraHU3AIUU BOCIIMTATEIbHON Pa0oThI ¢ 00y4AIOIIUMHUCS.

Mertoauyeckoe obOecmedeHue Tpolecca BOCHUTAHUS  OOYYarOIIUXCS
BBICTYTAET OJHUM U3 ONPESSIOMUX (PaKTOPOB BEICOKOT'O KauecTBa 0Opa30BaHMS.
[IpenogaBarenb By3a, JEMOHCTPUPYS BBICOKMH MPO(ECCHOHAIN3M, SPYIUIINIO,
YETKYIO TPaXIAHCKYIO TO3UIMI0, CAaMOJUCIUILINHY, TBOPYECKUM IOIXOM B
pemieHnn TpodeCCHOHANBHBIX 3ajlad, B Xoje 00pa3oBaTeIBLHOTO IIporecca
crocoOCTBYeT (OPMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipn peanu3anuy AUCHUILIMHBI TIPETOJaBaTEIb MOXKET HCIIOJIb30BaTh
CJIEIYIOIINE METO/IbI BOCTIUTATEIbHON PabOTHI:

- MeTobl POPMHUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, TUCIYT, BHYIIICHHUE,
WHCTPYKTQX, KOHTPOIIb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJb, PACCKa3, COBET,
yOeXKICHHUE U AP.);

- METOJIBl OPTaHM3AlUH JCATSIHBHOCTH U (DOPMHUPOBAHMS ONBITA TIOBEACHUS
(3amaHue, OOIECTBEHHOE MHEHHE, TMeJarormMyeckoe TpeOoBaHUE, MOpPYUYCHHE,
MIPUYYCHHE, CO3JaHNE BOCIIUTHIBAIONINX CUTYAIlUH, TPEHUHT, YIIPAXKHEHUE, U AP.);

- METOJIbl MOTHBAIINH JIEATEILHOCTH U TIOBeACHUS (000peHue, MoompeHne
COIMAJIFHON aKTHUBHOCTH, TOPHUIIAHWE, CO3[laHWE CHUTYyallud yclexa, CO3JIaHHe
CUTYyaIUi JUIs SMOIMOHAILHO-HPABCTBEHHBIX ITEPEKUBAHUN, COPEBHOBAHHE U JIP.)

[Ipn peanm3anuu JUCHMIUIMHBI IPEMOAABaTeIb JOJDKEH YYHUTHIBATh
CJIEYIOIINE HAMPABICHUS BOCIUTATEILHOMN JIESITCIIEHOCTH:

I'pasicoancroe u nampuomuueckoe ocnumanue:

- hopMHUpOBaHUE Y OOYYAIOITUXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHUHMCKOM



UJCHTUYHOCTH, YBaXKEHUSI K CBOEH ceMbe, OOIIECTBY, FOCYIapCTBY, IPUHATHIM B CEMbE
U OOIIEeCTBE JIyXOBHO-HPABCTBEHHBIM U  COLMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAI[MOHAIBHOMY, KYJbTYPHOMY M HCTOPHUYECKOMY HaclieAuto, (HOpMUPOBaHUE
CTPEMJICHUS K €r0 COXPAHEHUIO U PA3BUTHIO;

- popmupoBaHre 'y OOydYalOIIUXCS AKTUBHOW TPAXIAHCKOM  IMO3UIUH,
OCHOBAHHOM HA TPAJMLMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX
POCCHIICKOro OOILECTBA, ISl MOBBIIICHUS] CIOCOOHOCTU OTBETCTBEHHO PEATU30BBIBATD
CBOM KOHCTUTYIIMOHHBIE TpaBa U 00s3aHHOCTH;

-pa3BUTHE TMPABOBOM U  TOJUTHUYECKOW  KYJIBTYpbhl  O0O0yUarommxcs,
pacliMpeHue KOHCTPYKTHUBHOIO Y4YacTHs B MPUHSATUM PEIICHUN, 3aTparuBarolinx
UX TpaBa U MHTEPECHI, B TOM YHUCJIE B Pa3IUYHBIX (opMax CaMOOPraHU3aINH,
caMOyTpaBJIeHUs, OOIIECTBEHHO-3HAUYMMOM JIeATEeIbHOCTH;

- popMHpOBaHNE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIAIONIUX  MPOTHUBOCTOSITH  JKCTPEMU3MY,  KceHodoOuw,
TUCKPUMMHAIIUM TI0 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HaIIMOHAIbHBIM
MpPU3HAKAM, MEXITHUUYECKOM W MEXKKOH(PECCHOHATBLHON HETEPIMMOCTH, JIPYTUM
HETaTUBHBIM COLIMATILHBIM SIBIICHUSIM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBAKECHUS K POJAUTENSAM, YUUTEIISIM, JIFOJISIM CTapIIeTO MOKOJICHUS;

- opMupoBaHHe TNPUHLMIIOB KOJJIEKTUBU3MA M COJUAAPHOCTH, JyXa
MUJIOCEPANS U COCTpaJlaHus, MPUBBIYKK 3a00TUTHCS O JIIOJIAX, HAXOIAIIUXCS B
TPYAHOW )KU3HEHHOW CUTYaIluU;

- popMupoBaHHE COMMIAPHOCTH M YYBCTBA COLMAJIBLHOW OTBETCTBEHHOCTH
[0 OTHOUIEHHUID K JIOJSIM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J0pPOBBS,
NPEOJI0JICHNE TICUXOJIOTHYECKUX OapbepoB IO OTHOUICHUIO K JIIOASIM C
OTPaHUYEHHBIMU BO3MOXHOCTSAMU;

- popMupoBaHUE AMOIMOHATBHO HACHIIIICHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIEHUSI K MUPY, CHOCOOHOCTH ¥ YMEHUSI TIepeiaBaTh APYTrUM CBOM 3CTETHUECKUIN
OIIBIT.

Kynemypno-npoceemumenvckoe eocnumanue:

- hopmMupoBaHHE 3CTETUYECKON KapTUHBI MUPA;

- opmupoBaHre yBaKCHHsSI K KYyJIbTYPHBIM IICHHOCTSM POJHOTO TOpPOJa,
Kpasi, CTpaHbl;

- OBBIIIICHUE TTO3HABATEIIPHON aKTHBHOCTH O0YyUYaIOIIUXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- hopmupoBanme y 00yJaronInxcsi HAy94HOTO MUPOBO33PEHHSI;

- popmMupoBaHEe YMEHUS MMOTy4YaTh 3HAHUS;

- popmMupoBaHre HABHIKOB aHATW3a U CHHTE3a WH(GOPMAIINH, B TOM YHUCIIE B
npogecCuoHaIbHON 00JIaCTH.
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OueHouyHble  MaTepuaiabl MO  JUCHMUIUIMHE, TNpPEeAHa3HAYCHHBI  JIs
OIICHUBAHUS PE3YJIbTATOB OOYYEHHS HAa COOTBETCTBUE MHAMKATOPAM JOCTHUKEHUS
KOMIIETEHIAM.

OueHuBaHuEe pe3yJbTATOB OOYUYEHHMs MO JUCIMIUIMHE OCYIIECTBISIETCS B
pamkax Tekymiero koHTpoisis (TK) u mpomexxyTodHO# aTTecTaluu, MpOBOJAUMBIX
o 6abHO-peiiTunroBoit cucreme (bPC).

1.TexHnosioruyeckasi Kapra
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Paznen 1. « Ousuko-xumuueckue | TK1
15-
OCHOBBI CTPOEHHSI MaTepuaioB U 15 | 0-15 30 15-30
X CBOKCTBa»
Tect wim MUCEMEHHBIN OMPOC 15
3amuTa 1a60paTOpHO paboTHI 15
Paznen 2. Texnonmorun | TK2 25-
25 [0-15 25-40
KOHCTPYKI[MOHHBIX MaTepHaJIOB. 40
Tect wim MUCEMEHHBIN OMPOC 15
3amuTa 1a60paTOpHOI padboTHI 15
[TpakTrdeckoe 3amanue 10
Pa3zgen 3. Dnekrporexuuueckue | TK3 15-
P 15 |0-15 15-30
MaTepHabl. 30
Tect wim MUCEMEHHBIN OITPOC 10
3amuTa 1a60paTOpHOM paboThI 5 5
KontponbsHas pabora 10
IIpomexyTouHas aTTecTanus oM 0-45
(3x3amen)
B nucemenHol hopme mo
0-45
oueTam

2. OueHOYHbIE MATEPHAIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 AUCHUILIINHE:

YpoBeHb chOpMUPOBAHHOCTH
3aranu- WHAMKATOpa KOMIIETEHIMH
Koz Kozn POBAHHBIC Boicokuii | Cpennuii Huxe Husknii
KOMIIEe- | MHAMKATOpa pe3yJIbTaThI CpEeIHEro
TCHUMH | KOMIETEHH | obydenusno \,p g5 1o 100/ ot 70 no 84| ot 55 0o 69| o1 0 10 54
JUCLIUIUINHE
[IIkana oueHUBaHUS




HEYJI0B-
yAOBIIET-
OTJIMYHO XOopouro JICTBOpU-
BOPUTCIIBHO
TCIIbHO
3aYTEHO HE 3a4TEHO
3HATH:
B nonnom | C werpyOsi-| He B nonmoM  He 3Haer
o0beme | MM omMOKa-| oOBeMe dusHKo-
3HaeT MU U HEJIO- 3HACT | XUMHYCCKHUC)
bu3HKO- yeTramu bu3HKOo- OCHOBBI
XAMUYECKUE 3HaeT XUMHUYECKHE| CTPOCHHUSI 1
du3nKo- OCHOBBI | (pU3MKO-XU-| OCHOBBI CBOMCTBA
XHUMHYECKUC CTPOCHUS M | MHUYECKHE | CTPOCHHS M | MATEPHAJIOB,
OCHOBBI CTPOCHHSI| CBOMCTBA OCHOBBI CBOWCTBA | 3aKOHOMEPH
Y CBOWCTBA | MATEpPUAIOB,| CTPOCHHUS U | MATEPHAJIOB,|  OCTH MX
MaTepHajoB, | 3aKOHOMEPH| CBOWCTBA | 3aKOHOMEpH| W3MCHEHHS
3aKOHOMEPHOCTH | OCTH MX | MaTepHaJIOB,|  OCTH HX O
WX U3MCHCHHSI | M3MCHCHUS | 3aKOHOMEPH| W3MCHEHHUS | JICHCTBUEM
IO/ ICHCTBUEM 0T OCTH UX IO BHEIITHUX
BHEIITHUX JICCTBUEM | W3MEHEHUs | JeHCTBUEM | (haKTOPOB,
(hakTOpOB, TUTIBI | BHEIIHUX 0T BHEIITHUX TUIIBI 1
MapKH ¢axropos, | neiictBueM | (haKTOpOB, MapKH
KOHCTPYKITMOHHBI|  THITBI K BHEIITHUX TUTBI U | KOHCTPYKIIA
X MaTepHaJioB MapKu (akTopos, MapKu OHHBIX
KOHCTPYKIIH | TUIIBI U Map-| KOHCTPYKLIM | MaTepUAJIOB
OHHBIX KU OHHBIX
MarepuaioB| KOHCTPYK- | MaTepHUaJiOB
IIUOHHBIX
MaTepuaIoB
OIK-1 | OIK-1.5 E
YMETbh:
CBoOomuo | Ymeerc VYMmeer ¢ He ymeer
0e3 ommMOOK| HErpyObIMHU | HErPYOBIMH | OCYIIIECTBIIS
yMeeT | OImMOKaMH U| OITMOKaMH 1 Th
OCYIIECTB- | HeloYETa-MH Helou€éTa-M1 000CHOBaHH|
JSITH OCYIIECTBIISI| OCYLIECTBIISI| bIii BBIOO
OCYILIECTBIISATh Yy Yy p
. | obocHOBaH- Th Th MaTepuasoB,
000CHOBaHHBIT .
BE160 HBII BBIOOD | 00OCHOBaHH| OOOCHOBAHH| CpEJICTB U
p MaTepuasoB, bl BBIOOp | blIii BEIOOP | METOIOB MX
MaTepuasos,
CPEICTB 1 CPEICTB M | MAaTEPUAJIOB,| MAaTEPUAJIOB,| UCCIEI0BAH
p METOJIOB X | CPEICTBH | CPEACTB U us Ha
METOJIOB HX
UCCJIEZIOBAaHH METOJIOB MX | METOZIOB UX| OCHOBE
UCCJICJIOBaHMS Ha
s Ha OCHOBE | ICCIICIOBAHY MCCIICIOBAaHY ~ aHAIN3a
OCHOBE aHaJIM3a .
. aHajM3a | s Ha OCHOBE| S Ha OCHOBE| YCIOBHH
yCIOBUH .
YCIIOBHH aHam3a aHaJM3a | SKCILTyarail
JKCIUTyaTallH, . o
SKCIUTyaTaly YCIOBUI YCIIOBHUI UM,
9KOJIOTHYECKUX U
u, AKCILTyaTally| SKCILTyaTaly SKOJIOTUIeC
SKOHOMHYECKUX
IKOJIOTUYECK] u, u, KUX
(daxTopoB
uX 1 HKOJIOTHUECK| IKOJIOTUYECK| SKOHOMHUYEC
OKOHOMHYEC uX 1 UX 1 KUX
KUX HKOHOMHYEC| SKOHOMHYEC| (PAKTOPOB
¢axTopoB KUX KUX
¢akTopoB | (akTopoB
BIIAJICTh:




HaBBIKaMU
BEIOOpA
MaTepUajIoB U
HA3HAYCHUS HX
00paboTku

[Iponemoncr
pUpOBaHbI
BCE
OCHOBHbIE
HaBBIKU
BbIOOpa
MarepuaioB
u
Ha3HAYCHUS
175

00paboTKn

Nwmeror
MECTO
OLLIMOKU U
HEJ/IOYETHI B
HaBBIKaX
BbIOOpa
MaTepHuasioB
u
Ha3HAYCHUS
175
00paboTKN

Nwmeer
MUHUMAJIbH
bIif Habop
BJIQJICHUS
HaBBbIKaAMU
BbIOOpa
MaTepHajIoB
u
Ha3HAYCHUS
170
00paboTKN

He
IPOJIEMOHCT]
PHPOBAHBI
OCHOBHBIE
HaBBIKU
BBIOOpa
MaTepuaioB
u
Ha3HAYCHHS
170
00paboTKN

OI_IeHKa «OTJIMYIHO» BBICTABJISICTCA 3a BBIIIOJIHCHUE TCCTOBBLIX SaHaHHﬁ;

NPaKTUYECKUX 3aJlaHui; KOHTPOJIBHOW paOOThI; 3alIUTY JTaOOPATOPHBIX B YCTHO-
NUCHbMEHHON (opMe W OTBETH Ha BOMPOCHI dK3aMeHalmoHHOro Owmiera. llpu
OTBETE Ha BOIPOC OWJIETa JOJHKHO OBITH MPOJIEMOHCTPHUPOBAHO MPOYHOE 3HAHUS
OCHOBHBIX TPOIIECCOB HM3y4aeMOH NpeaMeTHOW o0jacTu, riIyOMHAa U TOJHOTA
PaCKpBITHS TEMBI (BOTIpOCa), BIIaJICHUE TEPMUHOJIOTUIECKUM arapaToM, yMEHHE
OOBSICHATH CYIIHOCTh, SIBJICHHM, NPOIECCOB, COOBITHUH, JenaTh BBIBOJABI U
0000111eHNsI, J1aBaTb apryMEHTHUPOBAHHBIE

OTBCTBI, IIPUBOJHUTL JIIPHUMCPHBI,

CBO60,ZIHOG BIaACHUC MOHOJIOTHYECKOM PCYbLO, JOTNYHOCTD )41

NIOCJIEI0BATENIBHOCTh OTBETA;

OLeHKa «XOpoOWIO» BBICTABIISIETCS 3a BBINOJHEHHE TECTOBBIX 3aJaHU;
NPAKTUYECKUX 3aJaHHI; KOHTPOJIBHON paOOThI; 3alUTY JIaAOOPATOPHBIX B YCTHO-
NUCbMEHHON QopMe U OTBETHI HAa BOIPOCH JK3aMEHAIIMOHHOTO Owuiera.
OnenuBaercs 0TBET, 0OHAPYKUBAIOIIUI TPOYHBIE 3HAHUS OCHOBHBIX MPOILIECCOB
M3y4aeMoi MpeIMETHOM 00JIaCTH, OTIUYACTCS TTTyOMHON M TTOJTHOTON PAaCKPBITHS

TEMBI, BJIaACHHUC  TCPMHHOJIOTHUYCCKUM alrrapaToMm; YMCHHUC 00BICHITH

CYIIHOCTh, SIBJICHUH, IPOILIECCOB, COOBITHH, AeNaTh BBIBOJABI W 00OOIICHUS,
JaBaTh apryMEHTUPOBAHHBIC OTBETHI, IPUBOIUTH MIPUMEPHI; CBOOOHOE BiIaICHUE

MOHOJIOTUYECKOM PpCYbIO, JOTN4YHOCTD u IIoCJICA0BAaTCIbHOCTD OTBCTA.

HOHYCKaeTCﬂ OJHa — ABC HCTOYHOCTH B OTBCTC.

OHGHKa «YAOBJETBOPUTECJIbHO0» BLBICTABILICTCA 3a BBIIIOJIHCHHE 3a

BBHITIOJTHEHUE TECTOBBIX 3a/IaHHI; MMPAKTUYECKUX 3aJ]aHUI; KOHTPOJIBHON palbOTHI;
3amuTy Ja00paTOPHBIX B YCTHO-TTUCBMEHHOW (OpME W OTBETHI Ha BOMPOCHI
OrneHuBaeTcs OTBET,

OK3aMCHAIIMOHHOI'O ousera. CBHI[CTCJII)CTB}’IOHII/II;'I, B

OCHOBHOM, 0 3HaHHNHU IIponecccoB O6J'IaCTI/I,

OTJIMYAIOIINIICS HEIOCTaTOYHOM TIyOMHOM U TOJHOTOM pPACKPBITHS TEMBI;

VU3y4aeMOM  NIPEAMETHOMU
3HAHUEM OCHOBHBIX BOIIPOCOB TEOpHUHU; CIa00 CHOPMHUPOBAHHBIMU HABBIKAMHU

aHaam3a SIBJICHHH, MPOIIECCOB,

apryMEHTHUPOBAHHBIE OTBETHI U MPUBOAUTH MPUMEPHI; HEAOCTATOUYHO CBOOOHBIM

HCOOCTAaTOYHBIM YMCHHUCM JaBaThb



BIAJCHUEM MOHOJOTHYECKOU p€YblO, JOTHYHOCTBIO W IIO0CJICAO0BATCIBbHOCTBIO

OTBCTA. I[OHYCKEICTCH HECKOJIBKO OITMOOK B COJCPKaHHNU OTBCTA.

OueHka «Hey/10BJIETBOPHUTEJbHO» BBICTaBISETCSA 3a Cl1ad0€ M HEIMOJIHOE

BBINIOJIHEHHUE TECTOBBIX 3a/IaHU; MPAKTUUYECKUX 3a/JaHHM; KOHTPOJbHON paboOTHI;

3alUTy JIa0OpPaTOPHBIX B YCTHO-MUCHBMEHHOW (OopMe U OTBETHI HAa BOIPOCHI

3K3aMEHAIIMOHHOr 0 OWJIeTa.

3. IlepeyeHb OLIECHOYHBIX CPEICTB

KpaTKaH XapaKTCPUCTUKA OLCHOYHBIX CpPCACTB,

UCIIONb3YEMBIX IIPU

TEKYILEM KOHTpPOJIE YCIEBAEMOCTH U MPOMEXKYTOUHON aTTECTAlMM 00y4aroLerocs
10 JTUCUUIUINHE:

HaumenoBanue
Ornucanne O1eHOYHOTO
OIICHOYHOTO KpaTkast xapakTeprcTHKa OIIEHOYHOTO CPEACTBA cpecTRa
CpeICTBa P
CpenctBo MPOBEPKU EHUI MPUMEHSITh Kommnekr
KontponbHas Pesl POBEP ™ P .
paGora (KirP) MOJIyYeHHBIC ~ 3HAHWS I pEIICHWs  3aJad | KOHTPOJIBHBIX 3a/JaHU
OTIPEICIICHHOTO THIIA TI0 TEME HITH Pa3Ieiy 110 BapHaHTaM
ITepeuens 3aannii u
OTHer 1o Bremonnenne  maGopatopHoit  paboThl, 00pabOTKa | BOMPOCOB IS 3AITUTHI
naBopaTopHoii Pe3yabTaTOB UCHBITAHUM, U3MEPEHHH, SKCIIEpUMEHTA. | JIabopaTOpHOU paboTHl,
aGore (OJIP) Odopmitenune oTYeTa, 3amuTa pEe3yJbTAaTOB | TIEPEUYCHb TPEOOBAHUMN K
P 71a060paTOPHOI pabOTHI 110 OTYETY OTYETY
CpenctBo OLEHKH YMEHHUS NMPUMEHSThH IOJIyd4EHHBIE
TEOpEeTUYEeCKHe 3HAHUS B MPAKTHUYECKON CHUTYaIUH.
[IpakTrnueckoe KomruiekT 3ama4u u

3amanue (I13)

3aaHue HaIpaBJICHO HA OLICHMBAHWE KOMITETCHIIMH
M0 JTUCIUIUIMHE, COACPKHUT YETKYIO HMHCTPYKIIHIO TIO
BBITIOJTHCHUIO WJIH JITOPUTM JICHCTBUI

3aJaHui

Cucrema CTaHIaPTU3UPOBAHHBIX 3aJlaHui,
KoMIiiekT TecToBbIX
Tecr (Tecr) MO3BOJISIOIIAS aBTOMAaTH3UPOBATh poLEeaAypY SaAiL
U3MEpPEHUs YPOBHSI 3HAHUN U yMEHUM 00y4aronierocs A
4. IlepeyeHb KOHTPOJBHBIX 33JaHUI WJIM HHbIE MAaTepHAJbI,

Heo0XoauMble /JIsl OLleHKHM 3HAHUI, YMEHM U HABBIKOB, XapaKTePU3YIOIIHNX
Tanbl (POPMUPOBAHUS KOMIIETEHIIMI B poLecce OCBOCHUS JUCHMILTUHBI
Ilpumep 3a0anus

s texkymero kourposas TK1:
ITpoBepsiemas komnerennus: OITK-1.5

OTtuet no sadoparopHoii padore (OJIP)
KonTpoabsHnbie Bonpockl K 1adoparopHoii padore Ne 1 «Kpucraniusanusi MeTanioB

H coJiei»

1. HCpC‘-II/ICJ'II/ITC U OINHUIIUTE CYHIECTBCHHBIC XapaKTCPUCTUKU KpHCTaHHI/IqCCKOﬁ

CTPYKTYpBHI.

2. 3HepFCTI/I‘{eCKI/IC ycioBus Mmnponecca KpUuCTaJlJIM3alluu. Hoquy MpeBpalICHUs
MPOUCXOJAT IPU CTPOTr'0 OMPEACIICHHBIX TeMnepaTyan?




3. Kakumu BHEIIHUMH YCTIOBUSIMHU OTIPEJIENISCTCS arperaTHOe COCTOSTHUE BellecTBa?

4. TloueMy He COBNAJalOT TeEOpeTHUYECKass M  (aKTUyecKas TeMIIepaTypbl
KpUCTaJIIIU3aluu?

5. Kak BamsieT cTeneHp nepeoxyiaxaeHus Ha MpoIecc KpUCTAITH3AlMi MeTasia?

6. UTo Takoe Makpo- U MUKpoaHaIu3?

7. Kakue nedektbl 00HAPYKUBAKOTCS PU MaKpPOAHAIHM3E ¥ MUKpOaHaIn3e?

8. Kak ycrpoen ontuueckuii MUKpOCKOTT?

9. Kak BBISIBIISIETCSI MUKPOCTPYKTYpPa METAJUIOB?

10. Kak nmoarorasimBaeTcss MUKPOLUUTU) JUIsl KCCIe10BaHuUs?

KonTposabHbie Bonpockl K 1adopaTropHoii padore Ne 2 «Meranorpaguueckui
MeTOo/ HCCJIeJOBAHMS

1. Yto Takoe Makpo- 1 MUKpOaHaIU3?

2. Kakue nedextbl CTpoeHUS MaTepuaioB ONPENENAIOTCS IPU MaKpOaHalIH3e MU
MUKpoaHaiuze?
. Kak yctpoen ontuyeckuii MUKpockon?
. Kak BpIBIIIETCS MUKPOCTPYKTYpa METAIIIOB?
. Kak noarorasnuBaercs Mukpouuing asas ucciaeaoBaHus?
. [1o xakuM rpyrmmamM Mpou3BOIUTCS KiIaccu(UKalMs Keae30-yriaepoaUCThIX CIIIaBOB?
. Kakue cTpyKTypHbIE COCTaBISIOUINE XapaKTEPU3YIOT CTAIU U YyT'YHbI?
. Kak npoTpaBnuBaeTcs nepiautHoe 3epHO?
9. Kak npoTpasiuBaeTcst heppUTHOE 3€pHO?
10. Kak noacuuTaTh cogep:kaHue yriepoaa B JOIBTEKTOUIHOMN cTanu?
Juas tekymero kourposas TK2:

ITpoBepsiemas komnerenus: OITK-1.5

03N LN W

KonTposibHbIE BONPOCHI K 1abopaTopHoii padore Ne 3 «UcnibiTaHME MAaTEPUAJIOB HA
pacTsizZKeHHe U CAKaATHEe»

1. Yrto Ha3bIBaeTCS MPEEIIOM TEKYUECTH U MPEIEIOM MTPOYHOCTH MaTepuana?

2. Kakue wmexaHumyeckue CBOICTBa Marepualia MOXKHO OINpEAETUTh IO Juarpamme
pacTsbKeHus ?

3. Ha xako¥i ucrbITaTeIbHONW MallTiHE BBITIOJIHIETCS padoTa?

4. Kakoii mpuMeHnsieTcst oopasen?

5. Kak npoBoauTcs HysneBasi JIMHUA U OCU KOOPJMHAT HA AUAarpaMMe PacTsKeHus?

6. Kak ompenensiorT mpeaen TEKydyecTH, €CJIM Ha JuarpaMMe pacTsXKEHUS HMeEeeTCs
Y4aCTOK, MapajiebHbIA OCH yUIMHEHUS?

7.1lo xakoW BeNMYMHE OTHOCUTEIBHOTO OCTATOYHOTO YAJUHEHHUS OIpPEAesioT
YCIIOBHBIH Mpesien TeKydecTu?

8. Kak onpezaensitoT ycIoBHBIN Mpeie TeKY4eCTH M0 JuarpaMMe pacTsKeHHs?

9. Ha kakyro miomanp cedeHuss oOpas3lia HYKHO [EIUTh MaKCHUMaJbHYIO Harpysky,
KOTOPYIO BBIIEPKAI 00pasell 10 pa3pylieHHs, IPH OMPEICICHUH MIpeiena NpoyHoCcTr?

10. [Inst kakoTo ydacTka quarpaMMbl pacTsDKEHUS CIIpaBeUTUB 3aKoH ['yka?

11. Kak u3MeHSIOTCS CBOWCTBa MaTepuaina, €clid OH TOJBEprajics MpeaBapUTEIbHOM
BBITSDKKE 32 IIpe/ie TeKyuecTu?

12. Kakume MexaHMYECKHME XapaKTEPUCTHKHA MOKHO ONPENEIUTh NPU HUCHBITAHUHU
MJIACTUYHBIX MaTepUANIOB Ha CyKaThe?

13. Kakue MexaHM4eCcKne XapaKTepUCTUKN MOKHO ONPENETUTh MTPU UCIIBITAHUH XPYIKHUX
MaTepuasoB Ha ckaTtue?

14 Jlis KakuxX MaTrepualioB MCIBITAHWE Ha C)KaTHE UMEET OOJIBIIOE MPAKTUYECKOE
3HaueHue?



KonTpoabHbie Bonpockl K 1abopaTopHoii padore Ne 4 « McnbITaHUE MaTepUAIOB HA
YIApPHYIO BSA3KOCTh U Olpe/iesieHHe TBePA0CTH CILIABOB
. Urto Takoe paborta ynapa?
. Uto Takoe ynapHasi BSI3KOCTb?
. UeM BbI3BaHa HEOOXOJUMOCTb IIPOBEACHUS UCIIBITAHUN HA YAAPHBIA U3ru0?
. Ponb Hagpesa B 00pa3uiax npu MCHBITAHUSAX MAaTEPUATIOB HA yapHbIN U3TUO.
. Kakue Buabl Hagpe3oB B oOpasuax npeaxycmarpuBaetr [OCT?
. Jaiite mpumep o603HaueHUs pabOTHI yaapa.
. Kak o603HauaeTcs ygapHasi BI3KOCTH?
. B kakux ciydasx He yka3pIBatoTCs U (PBI B 0003HAYECHUH YIAPHOH BA3KOCTH?
. YCTpOUCTBO U NPUHLMII JEUCTBUSA MAATHUKOBOT'O KOIIpa.
10. Iopsinok npoBeeHNs UCTIBITAHUSI MaTEpUAJIOB Ha YAAPHYIO BS3KOCTb.
11. Yro moHUMAIOT MO TBEPIOCTHIO MaTepraa’?
12. Ha3Bath 1OCTOMHCTBA UCTIHITAHUN HA TBEPIOCTb.
13. Ha3Bath OCHOBHBIE CITIOCOOBI OTIPEICTICHHS TBEPAOCTH MATEPUAJIOB.
14.Y1o Takoe UHACHTOPBI, U3 KaKUX MAaTEPUAJIOB OHU BBITIOIHSIOTCS?
15. Ha3BaTb TpeGoBaHMsl, NpeabsBIsIEMbIE K UCTIBITYEMOM MOBEPXHOCTH 00pa3lia U K ero
TOJILIUHE.
16. Kakoit meTo onpeiesieHus1 TBEPJOCTH CIIEAYeT UCTIOIL30BaTh IS JIATYHU U OpOH3

17. Kako#t MeTo1 onipefiesieHus TBEPAOCTH CIEAYET UCIOIb30BaTh ISl 3aKaJ€HHOW CTaJIN
Mapku [IIX15.

O 0 IO DN K W~

IIpumeps! npakTudeckux 3aganmni qiasa TK2:

1. Teopernueckas Temrneparypa miaBieHusa cBuHia 327°C. K Havany Kpucramiu3anuu
KUk Metau nepeoxianuiau 1o 200°C. UeMy paBHa cTeNeHb MEPEOXIIaXKICHUS

2. Temneparypa kpuctaumzauuu Mend 1090°C. OguH CIUTOK MEOu 3aTBEPAECBA C
nepeoxnaxaeauem 100°C, npyroi#t - 500°C. 3apucoBaH, 00pa30BaBUIYIOCS CTPYKTYPY CIUTKA U
O0OBSCHUTH pe3yibTarT.

3. Heo6xonuMo 3amepuTh TBEPAOCTh y 00pa3LoB U3 MITKOrO aJlOMHUHHEBOTO CIUIaBa U
TBepAO 3akayieHHoM cranu. Kakue meroabl 3aMepa TBEPAOCTH JOJDKHBI ObITh PEKOMEHI0BAHbI
JUISl 3TOTO U ro4yemy?

4. Jlns BHOBb CO3JAaHHOTO METAJUIMYECKOTO CIUIaBa HEOOXOIUMO OMIpPENENIUTh
XapaKTEPUCTUKU IMPOYHOCTU M IUIACTUYHOCTU. Kakoil METOJ MCHBITAaHUM BBl PEKOMEHAYETE U
KaK IIPOBOJIUTCS ONIPENEIICHUE ITUX CBOUCTB?

5.Ut0 mpoucxomut B CTpykType ctanu ¢ 3,6 %C npu OXJIaKJE€HUU B €ro MHTEpBaJe
temneparyp Mexay quausamu ECF u PSK nuarpammer?

6. Kakue (a3bl U CTpYKTypHBIE COCTaBISIONINE MOXKHO MOIy4uTh B cruiaBe € 0.01 % mpu
ero oxnaxaerauu ot 1550°C no xomHatHO# Temrieparypbl? Kakue (azoBbie mpeBpalieHus mpu
3TOM IPOXOJAT B CIIaBe?

7. Onpenenuth coctaB 3BTekTouAa B cruiaBe ¢ 0,7 %C, ecnu craB ObUT EpPeOXIIaxKIeH
o 700°C.

8. Ykaxute cTpykTypy cranu 45, koTopas oOpa3yeTcs MpH HarpeBe IO TEeMIEepaTypbl
700°C, 750°C, 850°C, 950°C, 1000°C, ecnu cTaib TpH BBIIUIABKE OTIOJHUTENHHO Oblia
pacKucieHa aJloMUHUEM B KoBII? M3MEHUTCS 1M CTPYKTypa CTajid MpU MOJOOHOM Harpese,
€CITU CTallb pacKUCIUTh ToabKo FeSi unu FeMn?

9. Jleranu u3 ctanu Y8 noJBepriauchk HarpeBy Ha temneparypy 780 °C, mocne uero onHa
napTust IeTanel oXJIaxKIanach ¢ Meybio (0OUYeHb MEJICHHO), a Ipyrasi mapTus Obljia MepeHeceHa B
neyb ¢ temmeparypoit 500°C wu BbIIepkuBanmach B Hel 2 uaca. Kakas cTpykTtypa Oymer y
neraneit I u Il maptuii mocne 06paboTku U OyIyT JIM OTIUYATHCSA UX CBOMCTBA?

10. B cransax mocne HarpeBa Ha Temmeparypy 770°C oOpa3oBaluch CTPYKTYpBI: a-
MapTeHcuT + Qeppur; 0 - MapTEHCUT + MEeMEHTUT + AocT. OmnpeneiauTb OPHUEHTUPOBOYHO
COJIEp’KaHUE YIIIepo/ia B CTANISIX C Pa3HOM CTPYKTYPOH.



11. OGpasusl cranu Y8 Obumn Harpetsl Ha Temmeparypy 770°C u mocie BBIIEPKKU
OXJIXKJIAJIMCh B Pa3HBIX CpeAax - Ha BO3AyXe, B Macie, B Boxe, pactBope NaCl B Boze. Ilocne
OXJIaXKIEHUS 00pa3Ibl UMENN pa3Hyko TBEPAOCTh. OOBSICHUTE PUUNHY 3TOTO SIBICHUSL.

12. B uem paznuume B (pa30BOM cocTaBe M CTPOCHUU MPOIYKTOB oTIycka mpu 650°C u
MPOAYKTOB HM30METPUYECKOTO MPEBpAILCHUS TMEPEOXTIKICHHOTO AayCTEHHWTa MpU TOH Ke
TeMIIepaType B CTallU ¢ coaepxkanueM yriaeposa 0,4 %?

13. MmHorue 3y0OyaTpble KoJieca JIBUTATENICH JIOJDKHBI  00NanaTh  BBICOKUMHU
XapaKTePUCTUKAMU MPOYHOCTH U BSA3KOCTH. B cilydae M3roToBIIEHUS 3y0UaThIX KOJIEC ITyTEeM
Hape3a W3 MpyTKa yAapHas BA3KOCTh B NONEPEYHOM HAIPABIICHHUH, T.C. B HAIIPABICHUH M3rubda
3y0a, Oymer oTHocuTenbHO HU3KOH. [lomoOpare Mapku cTamm Ui U3TOTOBICHHS 3yO4aThIX
Kosiec muamerpoM 50 MM 1 BbicoTOi 40 MM, oOecriedynBaromei NoaydeHHe MOCIe TePMUIECKOM
o0OpaboTku npenena tekydectu He HUxke 500 MIla, TBepaoctu He HIke HB 250-260 u ynapHoit
Ba3koctn He Hwke 0,4 MJIk/M% YKa3aTh XUMHYECKMH COCTAaB CTAllH, PEKHM TEPMUUECKOM
00pabOTKN U MUKPOCTPYKTYPY CTaId B TOTOBOM H3/ETHH.

14. Tlex wmsrotoBisier 3yO4aThie Kosieca nuamerpoM 50 MM W3 IIEMEHTYyeMOW CTaju.
[TonoOpaTe Mapku cTanu: a) Ajs 3y0UaThIX KoJiec, paboTalmMX B YCIOBUIX 0OBIYHOTO U3HOCA U
yaapa; 0) st 3y0uaThIX KoJjiec, paboTaroNIuX MpH MOBHIIICHHBIX YACTbHBIX IaBICHUSIX. YKa3aTh
XAMUYECKHH COCTaB BBIOPAHHBIX MapoK CTalld, PEKOMEHIOBATH PEKUM TEPMHUECKOU
00paboTKH, OOBACHUTH Ha3HAYEHHE KAXKIOW OIepalnuu TepMOOOpabOTKH M ee BIUSHHE Ha
CTPYKTYpY U cBolcTBa ctanu. CONoCTaBUTh MEXaHMUECKUE CBOICTBA CTaJM BHIOPAHHBIX MapoK
B TOTOBOM H3JICIMM W TIPUBECTH MEXAaHWYECKHE CBOWCTBA, KOTOPHIE MOXKHO IOJYYUTH IPH
W3TOTOBJIEHUM TOJOOHBIX 3yOuaThIX KOJE€C U3 MOAU(PHUIMPOBAHHOTO YYryHa, XOPOIIO
paboTaroriero Ha u3HOC.

Has tekymero kourposas TK3:
ITpoBepsiemas komnerenmusi: OITK-1.5

KouTpoJsbHble Bonpochl k JiadopaTopHoii padore NeS «/Ilnarpamma Fe-C n
CTPYKTYPA KeJIe30yII1ePOANCThIX CIJIABOBY
1. KakoBO Ha3HaueHHE qUarpaMMbl COCTOSIHUS CIJIaBa JKEJIe30-yriiepoa?
2. HazoBwurte (ha3bl cruiaBa sxese30-yriiepo, JaiTe uX OnpeeiIiCHHe U YKaKUTE CBOWCTBA.
3. Kakue kpucTaITMUECKUE PEIIETKH UMEIOT (ePPUT, ayCTEHUT, rPpadUT U IEMEHTHUT?
4. HazoBuTe XapaKTepPHbBIC TOUYKH JHATrPAMMBI )KeJIe30-yriiepo1. UTo OHH MOKa3bIBAIOT?
5. Ha3oBuTe XapakTepHbIC JIMHUU TUATPAMMBI XKeJie30-yriepoa. UYTo OHU MoKa3bIBatoT?
6. B dyem paziumuume 3BTEKTUYECKOTO M OSBTEKTOMJHOTO TIPEBPAIICHUNH B JKEJIE30-
YIJIEPOUCTHIX CIUIaBax?

KoHnTpoJibHbIe BONPOCHI K JiadopaTopHoii padore Ne6 «OCHOBHBIE BH/IbI

TepMHU4ecKOi 00pad0TKH YrJIepOAMCTBIX CTale. 3aKajaKa U OTIYCK CTAJIN»

1. Kak u3MEHSIOTCA CTPYKTypa U CBOMCTBA CTald IpPU OXJaXJCHUHM ayCTEHUTA C
Pa3IM4HON CKOPOCTHIO?

2. Yro Takoe KpUTHYECKAss CKOPOCTh 3aKaJIKU CTAIH?

3. MaiiTe onpeneneHne copouTa, TPOOCTUTA U MAPTEHCUTA 3aKaJIKH.

4. Yo Takoe cTreneHp TeTparoHaJIbHON KPUCTANINYECKOW PEIIETKH MapTeHCHUTa?

5. Yem otnmyarorcst mporecchl auddy3noHHOro u 0e3aud@y3noHHOTO MpeBpaleHuH
aycTeHuTa?

6. HazoBute npeaBapuTeIbHbIE U OKOHYATEIbHbBIE BUBI TEPMHUECKOM 0OpaOOTKU CTAIIH.

7. Kakue 3ransl BKJIIOUAET OTXKUT CTAINA?

8. B uem 3akmouaercs auddy3nonnsiii omxur ctanu? Haznauenue sToit onepanuun?

9. UeM OTIMYAIOTCS MOJHBIA U HEMOJHBIN OTKUT CTAJINA?



10. B kaxoii cpenie mpou3BOIAT OXJIaXKICHHUE JI€Talld C TEMIIEPATYphl HarpeBa B Mpolecce
HOpMaJIu3aluu?

11. HazoBuTe 11€J1b 1 OCHOBHBIE 3TAITbl 3aKAJIKU CTAJIH.

12. OOGocHyiiTe BBIOOpP ONTHMAIBHBIX TEMIEPATYp 3aKaJKH J10- M 3a9BTEKTOUIHBIX
cTajen.

13. HazoBuTe 11eab ¥ CTauK OTIIYCKA.

14. Kak u3MEHSIOTCA CTPYKTypa M MEXaHWYECKHE CBOWCTBA 3aKaJ€HHOW CTajlu B
3aBUCHMOCTH OT TEMIIEpaTypbl OTITyCKa?

KouTpoabHble Bonpochl K jJadopaTopHoii padote Ne7 «A3mepeHne yaeJbHOI0
CONMPOTUBJICHMS ITPOBOIHUKOB. I/I:'.yqe}me TeMnepaTypﬂoﬁ 3aBUCUMOCTH COIIPOTUBJICHUSA
MMPOBOJAHUKOB U PE3UCTOPOB»

1.0Onumure MeXaHU3M MPOBOAMMOCTH JIEKTPUUECKOTO TOKA B METAILJIaX.

2. Kak BIHSIFOT reoOMeTpUiecKre pa3Mepsl TPOBOIHUKA HA €T0 COMPOTUBIICHHE?

3. [IpuBeaure 3akon OMa I ydacTKa dJEKTPUICCKON TETTH.

4. HazoBHUTE METOIbI U3MEPEHUS COTTPOTUBIICHUS TIPOBOTHUKA.

5. Kakoii meTon w3MepeHusi CONPOTHUBIICHHS, W3 PACCMOTPEHHBIX B TEOPETUUYECKOU
YacTH, SIBISETCS 00J€e€ TOUHBIMU?

6. IlpuBenutre QopMyay ONpEACICHHUs] YIEIBHOTO COMPOTUBICHUS OIHOPOIHOTO
MPOBOJTHUKA.

7. YKaxuTe TUI 3a]]a4 MaTeMaTH4ecKoi (Gu3nKH, peraeMoil B 1abopaTtopHoii pabore.

8. [IpuBeauTe onpeeNieHrue CKASIPHOTO 3JIEKTPHYECKOTO TIOTECHITHAA.

9. [lepeuncnuTe TpaHWUYHBIC YCIOBUS, MPUMEHSIEMBbIE TPU PEIICHHH  3a7add
MaTeMaTH4eCKOU (PU3UKH.

10. Kakue mapaMeTpbl MaTepuUalioB 3aJal0TCS MPHU PEIICHUH 3aadd BJIEKTPUYECKOTO
MOJIS MOCTOSTHHBIX TOKOB?

11. ITpuBeauTe KapTUHY SJIEKTPUUYECKOTO OIS IPOBOJHUKA C TOKOM.

12.B 4eM NpUHIUIHAIBLHOE OTIMYKE IPOBOJAHUKA OT TUAJICKTpUKA?

13.IIpusenute onpenenenne TKC. EnuHUIBI €ro H3MepeHUs.

14 Marepuansl ¢ kakuM TKC HCTIONB3yIOTCS I H3TOTOBIICHUS PE3UCTOPOB?

15.YeMm oTIu9aroTCs MOJOKHUTEIBHBIN U oTpunaTenbHbrid TKC.

16. IpuBenuTe GopMyITy ONpeNeIeHHUs TEMITIEPATYPHOTO KO3 PHIIMEHTa COMPOTUBIICHMSL.

17. TlpuBemute morpemHocTsh MynbTuMerpa tuma MASTECH MY64 npu wusmepeHuun

TEeMITePaTyphl.
18. Oramnuatorcst i TKC uncrsix atomapabix MerauioB oT TKC MerasioB ¢ npuMecsiMu?

KonTposbHbie Bonpochl K JadoparopHoii padore Ne§ «M3yueHue TemmnepaTypHoOii
3aBUCHUMOCTH  CONPOTHUBJICHHS  NOJYNPOBOAHUKOB. KoHTakTHBIE  sIBJIeHHMA B
MOJIYNIPOBOAHUKAX U OapbepHblil poTo3ddexT»

1. B yem npuHIMNHATBEHOE OTIWYHE MOJIYIPOBOAHHUKA OT MPOBOJAHUKA?

2. [IpuBeaute onpeneneHue TEPMOPE3UCTOPA.

3. Kakue marepualbl HCTIONB3YIOTCS U1 U3TOTOBIEHUS TEPMOPE3UCTOPOB?

4. TlpuBeauTe KaueCTBEHHBIM XapaKTep 3aBUCUMOCTEH COMPOTUBIEHUS OT TeMIIEpaTyphl
TEPMOPE3ZUCTOPOB C OTPULIATENBHBIM U NoJokuTenbHbIM TKC.

5. [IlpuBemute Qopmyny s ONpeNeleHus TeMmIepaTypHoro Kkosdduiinenrta
COIIPOTUBJICHUS.

6. [IpuBenuTe onpeneneHne u SHEPreTHIecKHe TuarpaMmMbl p-Ii IIepexo/a.

7. Ilpuenute onpenenenue Goro-2/C.

8. Kakue MaTepualsl HCIONB3YIOTCS ISl U3TOTOBIIEHUS (poToanonoB?

9. [IpuBenuTe OCHOBHBIE TapaMeTpbl HOoToANOA.

10. [IpuBenute BAX ¢oToanona B pa3anyHbIX peKUMax.

11. Onummmre 0co0EHHOCTH (POTOrEHEPATOPHOTO ¥ (POTOTUOTHOT'O PEIKUMOB.

12. Yto Takoe TeMHOBOH TOK (hoToamnona?



KonTposbnble Bompocsl K Jga0oparopHoit  padore Ne9  «M3mepenue
AUJIEKTPUYECKOH TPOHMLIAEMOCTH M YIJa JAWUIJIEKTPHYECKHX MOTepb TBEPABIX
AUIJIEKTPHKOB»

1. IlpuBenuTe onpeaencHUe NOISAPU3ALNAN AUIIEKTPUKA.

2. Ha3oBHTE OCHOBHBIE MEXaHU3MBI MOJIIPU3ALIAN TUDIICKTPUKA.

3. [IpuBenute ompeneneHWE OTHOCHTENBHOW  TUAJICKTPUYECKON  MPOHHIIAEMOCTH
Marepuaina.

4. ®dusnueckas Npupoaa JUIEKTPUUECKUX OTEPh MATEPUAIIOB.

5. [IpuBeaure onpeneneHne TaHreHea yria AUJIeKTPUYECKUX OTEPb.

6. Ilepeuncnure OCHOBHBIE BHJbl JUIIEKTPUUYECKHX MOTEPh MaTEpUAIOB IO HX
0COOEHHOCTSIM U (PU3NYECKO TPUpOIE.

7. llpuBeaute BEKTOPHBIE JUAarpaMMbl, COOTBETCTBYIOIIME IOCIECIOBAaTEIBHOU U
IapajuIeIbHOM CXeMaM 3aMEeIeHNs KOHJICHCATOPA.

8. K yemy MOryT mpuBeCTH BBICOKHME IMIJIEKTPUUECKHE TOTEPU B KOHJEHCATOpax H
M30JISIIUOHHBIX MaTepuanax?

9. IIpuBeaute onpeaeneHre CKaISIPHOTO NIEKTPUUYECKOTO TOTEHIIHAA.

10. [Ilepeuncnure TrpaHUYHBIE YCIOBHUS, NPUMEHSEMble TpPU pELIEHUU 3a7ad
MaTeMaTH4eCKON (PU3HKH.

11. Kakme mapamerppl  MarepuajoB  3aJalOTCd NPH  pPEIIEHWH  3a7a4d
AIEKTPOCTATHYECKOTO MOJIA?

12. [IpuBeauTe KapTUHY JIEKTPOCTATUIECKOTO MOJIS INTIOCKOTO KOHJIEHCATOPA.

IIpumepsbI TECTOBBIX 3aJaAHMIA:

TecToBbIe 3aganns 1 TK1
3aganue 1

JI71st KpUCTAJTMYECKOTO COCTOSTHUS BEIIECTBA XapaKTEPHO. ..

* HaJM4Ke MaJbHEero MOPSIAKA B PACTIONOKCHUH YaCTHIT
HaJU4He TOJBKO OJNMKHETO MOPSIKA B PACIIOIOKEHUN YaCTHI]
KOBKOCTh

BBICOKAS 3JIEKTPOTIPOBOIHOCTD

3aganue 2

Amop@dHbIe BelecTsa. ..

* UMEIOT TOJBKO ONMKHUN TMOPSAAOK B PACHIOJIOKEHUH YaCTHI]
AQHU30TPOTTHBI

MMEIOT JallbHUN TOPSAAO0K B PACIOJIOKEHUU YACTHII

HMMEIOT OTIPEeIeNIEHHYIO TeMIIepaTypy IIaBICHUS

3amanue 3

I[J'IH BEIIIECTB C METAITNYECKOM KpHCT&J’IJ’IH‘ICCKOfI pemeTKOﬁ XapaKTCpPHBI:
* KOBKOCTb, IINTaCTUYHOCTH

XPYIKOCTb, HA3KAs TCIJIOIIPOBOJAHOCTD

HHU3KHEC IJICKTPO- U TCIIOMPOBOJHOCTD

CKJIIOHHOCTB K BO3I'OHKEC, XOPOIIHUE JUDJICKTPUICCKUC CBOMCTBA

3aganue 4

CBOﬁCTBO, 3aK/II0Yaromeccs B CIIOCOOHOCTHU BCIICCTBA CYICCTBOBATDH B PA3JIMYHBIX
KpUCTATNTNIYCCKUX MO,Z[I/I(I)I/IKH.I_[I/DIX, Ha3bIBaCTCA. ..



* monmumopduzMom
AHU30TPONHEHN
U30MEpUEH
U30MOPHHU3IMOM

3aganue 5

CBOHCTBO, 3aKIIIOYAOIIEECS B 3aBHCUMOCTH CBOWCTB OT HAIllPaBIICHUS B KPHCTAILIE,
Ha3bIBACTCA. . .

* aHM30TpOTIHEH

MOJIMMOPPHU3MOM

U30MepUen

AJUIOTPOIUEH

3aganue 6

XapakTepucTUKa PelIeTKH, OMPEACIISIONIasi YUCI0 aTOMOB, HAXOIAITUXCS HA
HaWMEHBIIIEM PAaBHOM PACCTOSHUU OT JJAHHOTO aTOMa, Ha3bIBAETCHl. ..

* KOOPAMHAIIMOHHBIM YUCJIOM

6a3rucom

K03 PHUIIMEeHTOM KOMIAKTHOCTH

rapamMeTpoM pelIeTKH

3amanue 7

ToueunbimMu neekTaMy KpUCTAITMYECKON PELIETKH SIBJISIOTCS. . .

* BakaHCUU

JMCIIOKAUU

I'PaHULIbI 3epeH

MOPBI

3aganue &

JluneliHbpIMU AedeKTaMHi KPUCTALTHYSCKON PEIISTKH SBIISIOTCS. ..
* NMUCIOKALIUU

BaKaHCHHU

TPaHUIIBI 3EPEH

TPEIIUHBI

3aganue 9
Kpucrannuueckas pemierka, npeacTaBieHHas HA PUCYHKE, HA3bIBACTCH...

* rpaHeLleHTPUPOBAHHOM KyOn4ecKoi
00BEeMHO-LIEHTPUPOBAHHOM KyOUYeCKOU
reKcaroHajIbHOMU IUIOTHOYIIAKOBaHHOM
MPUMUTHUBHON KyOHUECKOM

3aganue 10



KpI/ICTaJIHI/I‘-ICCKaH peuicTKa, MpeACTaBJICHHAA HAa pPUCYHKC, HA3bIBACTCA...

* 00bEMHO-IIEHTPUPOBAHHON KyOU4EeCKOM
IPaHELEHTPUPOBAHHON KyOU4eCKOM
TETparoHaJIbHON

reKCaroHaJIbHOW IJIOTHOYIIAKOBAHHOMU

Samanne 11

[ToBepxHOCTHBIMU 1e(heKTaMU KPUCTAIIINYECKON PEIIETKU SBIISIOTCA. . .
* rpaHuIlbl 3epeH
PaxKoBUHBI
KpaeBHe OUCJIIOKAIINN
BHUHTOBBIC JUCJIIOKAIINN
TecrToBble 3axanus k TK2

3amanue 1
Ha pucyHke nmoka3zana cxema u3MepeHusi TBEPIAOCTH MO METOMY. ..
p
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* bpunens
Poxsemia
Bukxkepca
[Ilopa
3aganue 2

CrocoOHOCTE MaTcpHrajia COIMPOTUBIIATHCA HeﬁCTBHIO BHCHIHUX CUJI, HC pa3pylIasicChb,
Ha3bIBACTCAL. . .

* IPOYHOCTBIO
IUTACTUYHOCTBIO
TBEPAOCTBIO
BSA3KOCTBIO

3amanue 3
Ha pucynke noka3zana cxemMa usMepeHusi TBEPAOCTHU MO METOLY. ..
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* Bukkepca
Poxsemna
bpunenns
[Topa

3ananue 4

WNunentopom npu u3mepeHuu TEpaoctu no Merony Poxsemnna (mkana C) ciyxur. ..
* aJIMa3HBIN KOHYC

aJIMa3Hasi TUpamMuIa

CTaJIbHOM mIap

CTaJbHOU KOHYC

3amanue 5

CrrocoOHOCTh MaTepHajia COMPOTUBIIATHCS BHEIPSHHIO IPYroro 0oJiee TBEPIOTo Tela
Ha3bIBAETCH. ..

* TBEpJIOCTHIO

IUIACTUYHOCTBIO

MIPOYHOCTHIO

BS3KOCTBIO

TecToBbIe 3agannsa Kk TK3

1. BHGKTpOTCXHI/I‘IeCKI/IC Mar€puaibl pasaciIdlOT Ha IMPOBOAHUKH, ITOJYIIPOBOAHHUKHU H
AUBJICKTPUKH B 3aBUCUMOCTH OT:

*IIUPUHBI 3aMPEIIeHHON SHEePreTHYeCKOn 30HbI*
*YIeJIbHOTO AIIEKTPUUYECKOTO COMPOTHUBIICHUS
TEPMOCTOUKOCTH

rpeena NpO4YHOCTH

2. ComnpoTuBIEHUE OUAIEKTPUKA YUCICHHO PaBHOE CONMPOTUBIICHUIO KyOa ¢ pedpom 1M,
€CJIM HaNPsDKEHUE MPUIIOKEHO K IBYM MPOTHUBOIOIOKHBIM IPaHsIM Ky0a Ha3bIBaeTCA. . .

*yIenbHbIM 00BEeMHBIM *
yIIeTbHBIM MOBEPXHOCTHBIM
TIOJIHBIM YAETbHBIM
PEaKTUBHBIM

3.K MOJIYITPOBOAHUKOBBIM OTHOCATCA BCC MATCpHUAJIbI pAaa. ..

*SIiC, Ge, Se, monuareTHiIeH
P, Si, Na, monustuneH

B, Si, Al, nonuBUHUIXIIOPHT
Si, Ge, Se, monucTupo



4. Kakoil MaTepuail Ha3bIBalOT TBEPIOU MebI0?

*Melb, YIIPOYHEHHYIO XOJIO0JHOH IIacTUYeCcKoi nedopmarmen
EKTPOJIUTUYECKYIO METb

MGHHBIfI CILJIaB, conepmamﬂﬁ JICTUPYIOIIUEC 3JICMCHTBI, ITOBBIIIAIOIINEC TBECPAOCTH
OTOXK)KCHHYIO MCIIb

5. 3aBUCHMOCTb  MarHUTHOM  MHAYKUMM  IPEABAPUTENBHO  HaMarHUYE€HHOTO
(beppOMarHuTHOTO MaTepHaja OT HaPsHKEHHOCTH MarHUTHOTO TOJISt Ha3bIBACTCH. . .

*neTien rucrepesuca

MarHUTHOM aHU30TPOINHEN

MAarHUTOCTPUKIUEH

3akoHOM [lamena

6. XenezoHnKkeneBble MArHUTOMSITKHE CILIaBBI HA3BIBAIOT. ...
* mepMaiosiMu

anbchepamu

OpoH3amu

MarHuTOJUAJIEKTPUKAMU

7. 1715 ©3roToBIEHUSI MArHUTOIIPOBOJOB TpaHC(HOPMATOPOB MPUMEHSIIOT. ..
+ KPEMHUCTYIO 3JIEKTPOTEXHUYECKYIO CTaJlb

JINTHIE BBICOKOKOPLUTUBHBIE CILIABBI

JIETUPOBAaHHbIE CTAJIU, 3aKAaJCHHBIC HA MAPTCHCUT

MarHuToTBEpble (DEPPUTHI

8. Haubonee Bricokyto Temneparypy Kiopu umeer...
* ko0anbT

KeJes3o

HUKEIb

raJg0JIuHAN

9. MaruuTHbIE CCPACHYHUKU U3 SHGKTPOTGXHHQCCKOI}’I CTaJln HU3roTaBJIMBAKOT N3 TOHKHUX
JIUCTOB C HpOCHOﬁKaMH N30 IA0UN IJIA. ..

* YMECHBUICHUSA IOTEPH HAa BUXPCBBIC TOKU

YBCINYCHUA KOSpHHTHBHOﬁ CHIJIBI

YIIPOIICHUA TCXHOJIOTUH

U YMECHBIICHU A KOPPO3UU

10. Temmneparypa, mpu KOTOpOil (eppoMarHUTHbIE MaTepuallbl TEPSIOT MAarHUTHBIE
CBOMCTBA, Ha3bIBAETCS TOUKOIL. ..

* Kropu

I'n66ca

IIJIaBJICHUS

UYepHosa

TunoBbie BApHaHTHI KOHTPOJbHOU padoThl Aasa TK3:
Bapuanr 1
1. Kakne T KPHUCTATNINYCCKUX PCIICTOK BbI 3HaeTe?
2. Kak Biustrot YCJIIOBUA KPpUCTAJUIN3AllUN HA CTPOCHUC ciuTKa?
3. Yto Takoe KpI/ITI/I‘-IeCKI/Iﬁ 3apOoJblIl, OT 4Y€ro 3aBUCUT €I'0 pa3Mep?
4. Io xakuM rpymnmnam npousoaurcs kiaccudpukamnus Fe—C craBos?



5. Kak mpoucxoauT ycTaiocTHoe pa3pylieHue?

6. Uto Takoe auarpamMma COCTOSIHUS KEJIe30-YIIIEpOo/l U TJI€ OHA UCTIOJIb3yeTCs?

7. Kakue cTpyKTypHBIE COCTABIISIIOIIIUE O0OPa3yIOTCS B CTANIAX?

8. UeM 4yryH OTJIMYAETCs OT CTaJIeH MO CTPYKType?

9. Kakoit npuHuun nocrpoenus nuarpammsl Fe-C?

10. Kakue azoBbie mpeBpaiieHus IPOUCXO AT B CIUIABAX MPH OXJIAKICHUU U HAarpeBe?

Bapuanr 2

1. Inst vero HeoOxoaMMa uarpaMma COCTOSIHUS CIIJIaBOB?

2. Yro Takoe KpUTHYECKHE TOUKH MPEBpAILEHUs B CIJIaBax?

3. TlocrpoiiTe KpuByr0 oxmaxiacHus it cramd ¢ 3 %C u oOBSCHHTE MPOILECCHI
00pa30oBaHUs CTPYKTYPHI B 3TOW CTAJIH.

4. Onpenenuth cocTaB cuiaBa ¢ 1 % C, ecnu craB 6bu1 iepeoxaxkiex 10 S00°C.

5. Kakue Buzbpl TepMuueckoi 00pabOTKH Bbl 3HaeTe?

6. Uto Ttakoe crapeHue?

7. Kak BIMsieT CKOPOCTh OXJIAXK/IEHUS Ha CTPYKTYpPY CTaJIn?

8. Kakue cyiecTByroT BUAbI OTIIyCKa U JUIsl Y€r0 OHU MIPUMEHSIFOTCS ?

9. B uem paznuuue B (pa30BOM COCTaBE€ U CTPOEHHUHU MPOAYKTOB oTmycka mnpu 650°C u
MIPOJIYKTOB H30METPUYECKOT0 MPEBPAIICHUS] MEPEOXITAKICHHOTO ayCTeHHTa NpU TOM XkKe
TEeMITepaType B CTAIH ¢ cojepkanueM yrieposa 0,4 %?

10. Kak mpousBectu 3akanky cranu 457

Bapuanr 3

1.CymecTBeHHBIE XapaKTEPUCTUKHA KPUCTAIIMYECKON CTPYKTYPBI

2. DHepreTuyeckue YCIOBUSA TIpolecca Kpuctaimsauuu. l[loyemy mnpeBpaieHus
MIPOUCXOJIAT MPHU CTPOTO OIMpPENEICHHBIX TeMIepaTypax?

3. Kakyto poip urparoT HECOBEPIIEHCTBA CTPYKTYpbl KpUCTaioB. Kakyto posap urparot
JMCIIOKAllMU B BOMPOCAX MPOYHOCTH U IJIACTUYHOCTU MaTepuaa.

4. XapaKkTepuCTUKa TBEPJIbIX paCTBOPOB 3aMEIIICHUSI.

5. Beiuepture nuarpaMmy COCTOSIHHS KeJe30 — KapOuJ xenes3a, CIHUIINUTE MpeBpaleHus
Y TIOCTPOMTE KpHUBYIO HarpeBanus B uHtepBasie Temmeparyp ot 00 mo 16000 °C ¢ npuMeHeHneM
npaBuia a3 / ms crasa, conepskamero 0,3%C.

6. Omxur. Llens n HazHaueHue ¢ Hy3HOHHOTO, U30TEPMHUUECKOTO OTXKUra.

7. HazoBute pexxuMm TepMUYECKOW 00pabOTKU (TeMIepaTypy 3aKallKi, OXJIaKJIAIoUIyIo
cpeny M TemiepaTrypy oTmycka) ¢pe3 w3 cranu Y12. Onummre CyIHOCTb HPOXOASIIHUX
MpeBpAIEHUI, MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCIIE TEPMOOOPaOOTKH.

8. Omnumwure, B KaKUX OTpacisix MPOMBIIUIEHHOCTH OCOOEHHO MEepPCHEKTUBHO
MPUMEHEHHE TUTaHA U CIIJIaBa TUTaHa.

[TomHBIM KOMIUICKT 3aaHUl ¥ MaTeprUajioB, HEOOXOUMBIX JIUISI OIICHUBAHMS
PEe3yIbTATOB OOYUCHHMS 0 NUCITUIUIMHE, XpaHUTCS Ha Kadeape pa3padoTymKa.

Jist MpoMesKyTOYHOM aTTeCTALUM:

Bomnpocel k 3x3ameny

1. Ilpenmer MatepuanoBeneHus. BiusHue Tuma cBs3M Ha CTPYKTYpy M CBOMCTBa
KpUCTAILIOB.

2. Kpucranmmdyeckoe CTpOE€HHE MaTepUaIOB. DJIEMEHTapHas KpUCTAJIMYECKas sueiKa.
Tumns! kpuctamumyeckux pemetok. [lonmumopdusm xenesa.

3. Kiaccudukanus  saekTpoTexHuyeckux — MatepuasnioB  (OTM):  mpoBOAHUKH,
MOJIYTIPOBOIHUKH, JUAJIEKTPUKU, MATHUTHBIE MaTEpHaIIbl. 30HHAs TEOPUsI TBEPAOIO TEIA.

4. JleeKThbl KpUCTAJUIMYECKOTO CTPOEHUS U UX BIMSHUE Ha TPOYHOCTh MaT€pPHAJIOB.

5. Tunst CBsI3eit MCKAY CTPYKTYpPHBIMHU 4YaCTULAMH BCIICCTBA. Tumnbl 3apsa0B B BCHICCTBAX:
CHUJIBHOCBA3aHHEBIC, c1a0O0CBs3aHHBIE U CBO60,I[HLIC.



6. OtHocuTenbHas JUDJICKTpHUYCCKad MPOHHUIACMOCTb JUBJICKTPUKOB. HOﬂﬂpHSOBaHHOCTb
AUSJICKTPUKOB. BeKTOp QJICKTPUUCCKOro CMCIICHUA. TeMHepaTypHLIfI KOB(i)(i)I/IHI/ICHT IlHSJ'IeKTpH‘IeCKOfI
MPOHUIIAEMOCTH. HOHﬂpHSyeMOCTL JAUIJICKTPUKOB.

7. YnenpbHOe O0OBEMHOE M YJEIBbHOE IMOBEPXHOCTHOE COMPOTHUBICHHUS TUICKTPUKOB.
VYaenpHas NOpPOBOAMMOCTb JUMIEKTPUKOB. (OCHOBHOE YpaBHEHHE DIIEKTPOIPOBOIHOCTH.
Hocurenu 3apsn0B B AUAIIEKTPUKE.

8. JluarpamMmMa pactskeHus. XapaKTEpUCTUKU YIPYrOoCTH, IUNIACTUYHOCTH U IPOYHOCTH
MaTepHAJIOB, ONpEAEIsIeMbIe MPU CTATUYECKOM HarpyxeHud. Bunmel nepopmanmii. Mexanusm
YOPYrou u miacTuueckoi aedopmannu. XapakTepUCTUKU YIIPYTrOCTH U IUIACTUYHOCTH.

9. JluHamuueckoe HarpyK€Hue MaTepuajoB. YJapHas BS3KOCTb. XPYIKOE U BS3KOE
paspylieHle MaTepHalioB.

10. Jlunamuyeckoe HarpyxeHue MmarepuanoB. [lopor xmamHonomkocTtu. Temmepartypa
MOJIyXPYIKOCTH.

11. TBepnocth MaTepuanoB. MeTo bl OTIpeACICHUS TBEPIOCTH.

12. XapaKTepuCTHKH, OIIpeieNsieMble IPY HUKINYECKOM HarpyXeHUH MaTepHalloB.

13. JledopmarimoHHoe yrpouyHeHUe MeTaioB (Hakiien). BiusHue HarpeBa Ha CTPYKTYpy
U CBOICTBa J1e()OpMHUPOBAHHOTO MeTal1a (BO3BPAT U PEKPUCTAIIIIU3ALIMA ).

14. Tunel METATUIMYECKUX CILJIABOB.

15. InarpaMMa COCTOSIHUS CILIaBOB C HEOIPAHMYEHHOM PAaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJOM COCTOSHMU. MeTon moctpoeHusi. XapakTepHble JTUHUU M TOYKH, (ha30BBIM cocCTaB
oOnacTei.

16. [IpaBuito OTpE3KOB.

17. InarpamMMa COCTOSTHUS JUTSI CIUIABOB OOPa3yIOIMIMX MEXaHMYECKHE CMECH U3 YHCTHIX
KOMIIOHEHTOB. XapaKTepHbIC JIMHUK U TOUYKU. Da30BbIil cocTaB 001acTe.

18. Jlmarpamma COCTOSIHUSI CIUIABOB C OIPAHUYEHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUH. XapaKTepHbIE JIMHUUA U TOUYKH. Da30BbIil COCTaB 00IaCTEH.

19. marpamMma COCTOSIHUS CIUIaBOB C YCTOMYMBBIM XUMHUYECKHM COCIUHEHUEM.
XapakTepHble JIMHUU B TOYKU. Pa30BbIN COCTaB 00IaCTEH.

20. 3akonomepHoctu KypHakosa.

21. Jluarpamma COCTOSIHMSI KEJIE€30YIJIEPOAMCTBIX CIUIABOB. XapaKTE€pHbIE JIMHUM U
Touku. KoMmnoHeHTsl, ¢a3bl, 1Byxda3Hble CTPYKTYPHI.

22. JluarpaMma COCTOSIHUS JKE€JI€30YTIePOAUCTHIX CIIJIaBOB. AHAIN3 KPUBOW OXJIaKICHUS
TEXHUYECKOTO XKee3a.

23. JluarpaMma COCTOSIHUS JKE€JI€30YTIePOAUCTHIX CIIJIaBOB. AHAIN3 KPUBOU OXJIaKICHUS
JIO3BTEKTOUHOTO CIUIABA.

24. JluarpaMma COCTOSIHHSI JK€JI€30yTIEPOIUCTHIX CIIJIaBOB. AHAIN3 KPUBOW OXJIaXKICHUS
3a3BTEKTOUIHOTO CILIABA.

26. Jluarpamma COCTOSIHUS KEJIE€30YTJIEPOAUCTBIX CIUIABOB. AHAIN3 KPUBOM OXJIaXKICHUS
3BTEKTOMIHOIO CILJIABA.

27. llpeBparieHus B CTAISIX IPU HATPEBE U MEIJICHHOM OXJIAXKICHHH.

28. Jlmarpamma  HM30T€PMHUYECKOrO  TpeBpalieHus  aycrteHuTa.  CTpyKTypHbIE
MIPEBPALLEHUS B CTAJIU IPU OXJIAXKICHUU C PA3IINYHON CKOPOCTBIO.

29. Kpurtnueckas CKOpocTh 3akaiku. MapreHcuT. OCOOEHHOCTH MAapTEHCHUTHOTO
IIPEBPALLEHUS.

30. Omxur cranu. Haznauenue, craguu. Buabl oTxura.

31. Hopmanuzanus crami. Haznauenue, craaum.

32. 3akanka cranu. HasHauenwe, ctamuu. BuiGop TemmepaTypbl 3akajlku JUis JI0- U
3a9BTEKTOMJHBIX CTaJIEH. 3aKaIMBAa€MOCTh M MPOKAIUBAEMOCTb CTaNH. Kpurtnueckuil nuamerp
3aKaJIKH.

33. Ormyck cranu. Hasnauenwe, craguu. Bunmel otmycka. BnusHue Temmeparypsl
OTITyCKa Ha CBOMCTBA CTaJIH.

34. IlemenTauus cranu. PexxuMsl TepMudeckoii 00pabOTKH IEMEHTYEMbIX U3EIHIA.

35. AszotupoBanue crtanu. CpaBHHUTEIbHAas OLEHKA IMPOLECCOB Aa30TUPOBAHUA U



LIEMEHTAL1H.

36. VYruepoaucteie cranu. CocTaB, BIMSHUE KOMIIOHEHTOB Ha CBOMCTBA CTalu.
Packucnenue cramu. Knaccupukanust yriepoaucThiX cTaiel, MEXaHHYeCKHEe CBOWCTBA M
npuMeHenne. Kiaccudukanus 1o COACpKAHUIO JIETHPYIOMIMX 3JEMEHTOB, MO COCTaBy, IO
paBHOBECHOU CTpyKType. JlernpoBanHble cramu. MapkupoBka. Kiaccupukanus mo CTpykType
[10CJI€ HOpMAJIU3aL1H.

37. Yyrynsl. CocraB. JlocromHcTtBa W Hemoctatku. Knaccuukamusi, MapKupoBKa H
00J1aCcTH IPIMEHEHUSL.

38. XKaponpodHOCTh ¥ MOJI3y4YecTh cTanu. Kpurepun xaponpoyHOCTH

39. Xumudeckass Kopposusi MeTauioB. Kputepuii CTOMKOCTH METAaUIOB K XUMHYECKOM
KOPpPO3UU. DJIEKTPOXMMMUECKas KOPPO3Us METaIoB. BUIbl 3IEKTPOXUMUYECKON KOPPO3UH.
KopposunonHnocrolikue craiu.

40. Kopp03nOHHOCTOWKHE MOKPBITUS METAIIOB. METObI 3aIIUTHI OT KOPPO3UU

41. Amomunuii u Menp. CBoicTBa, NMPUMEHEHUE, MapKu. AJIIOMUHHEBBIEC CIIJIaBBI.
Knaccudukanus no nuarpamme coctosiHusi. Buibl, MapkupoBka, IpUMEHEHHE.

42. Tepmuueckas 00paboTka qropamoMuHus. OTXKAT, 3aKallka, CTApEHNE, BO3BPAT.

43. Bpouspl. Kmaccudukarus, mapkupoBka, npuMmenenue. Jlatyau. Kiaccudukarus,
MapKupOBKa, IPUMEHEHHE.

44. Komno3unoHHele Matepuaibl. OO0IIas xapaKTepucTuka, KiaccuUKaus Mo TUIY
HamoJIHUTENs.  J{McnepcHO-ynmpoYHEHHbIE  KOMIIO3UI[MOHHBIE MaTepuanbl. BolokHHCTBIE
KOMITO3UIIMOHHBIE MaTepUaIIbI

45. HoBble KOHCTPYKIMOHHBIE MaTepHallbl — MOHOKPUCTAJIbl, aMOp(HbIE METaJlIbl,
HaHOKPHUCTAJUIMYECKUE MaTepUallbl, S3BTEKTUUECKHNE KOMIO3UIOHHbIE MaTEPUAIIBI.

47. Yron AUANEKTPUUYECKUX MOTEPh, TAHIEHC yIJla TUAJIEKTPUYECKUX norepb. [lomaHbie n
YAEIbHBIE OUAJICKTPUUYECKUE TMOTEPHU IIPU NEPEMEHHOM HANPSDKCHUU. BUIBI IMANEKTPUYECKUX
IIOTEPB B AIIEKTPOU30JIALMOHHBIX MaTepHaax.

48. TIpo6oii 1 MEPEKPHITUE AUIIEKTPHUKOB. XaPAKTEPUCTUKHU DJIEKTPHUECKOM IPOYHOCTH. Buip
po0Oos TUAJISKTPUKOB. JyTHA CBOOOHOTO TTpobera JIeKTPoHa.

49. Knaccudukarys AUdIeKTPUIECKMX MATEPUAIIOB, BUIBI, CTPYKTYpa U OCHOBHBIE
XapaKTEPUCTUKHU

50. OmnpenenuTh TUII cijIaBa (yriiepoaucTas cTajib, JETMPOBAHHAS CTallb, YyI'yH, LIBETHBIE
MeTaJUlbl U CIUIABbl, METANIOKEPAaMUYECKUI CIUIaB, MPUION), XMMHUYECKHH cocTaB M 001acTu
npumenenus: Cr3kn, Cr5cn, Ctokn, Créne, Cranb 20, Crans 45, V8, V8A, V13, VI3A, Al2,
A20, IIX15, P18, P6MS, P6M5SD3, CU 35, K4U40-5, BU60, 15XM, 12X1IM®, 12X17,
15X18CIO, 15X25T, 40X9C2, 12X18HIT, 10X11H20T3, 1, 16, B9S, J162, JIO70-1, bpOd
6,5-1,5, JI59, JIAH59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10XK4H4JI.
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