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1. Heab, 3agaum U NJIAHUpPYeMble Ppe3yJbTAThl O0y4YeHUS] MO
AUCHMILIUHE

Ilenpt0 OCBOGHUS JUCHUIUIMHBI «MaTepuanoBeleHHe W TEXHOJOTHSI
KOHCTPYKIIMOHHBIX MaTepuajoBy sBIsieTcss (OpPMUPOBAHUE 3HAHUI O CTPYKTYpe,
CBOMCTBaX, MeTOAaX JUArHOCTUKA M 00pabOTKM MaTepuajoB pa3UyHOTO
Ha3HayeHUs, o0JacTe WX MPUMEHEHUS W 3aKOHOMEPHOCTEW, OINpeestommX
AKCIUTYaTallMOHHYIO HAJICKHOCTh U3JICNIUA U KOHCTPYKIIUN HA KX OCHOBE.

3ajmayaMu JUCUUILIUHBI SIBIISFOTCS:

— YCTaHOBJIEHUWE IPUYMHHO-CIEACTBEHHON CBA3M MEXKIY XUMHUYECKUM
COCTaBOM, CTPOCHHEM U CBOMCTBAMU MATEPUAJIOB;

— yCTaHOBJEHHE (UBHKO-XUMHUYECKHX 3aKOHOMEPHOCTEH W3MEHEHMUs
CTpPOEHHUSI U CBOMCTB MaTepHasioB TMOJ JEHCTBUEM (U3HMUYECKUX, XUMHUYECKUX,
OMOJOTUYECKUX U IPYTUX (PAKTOPOB;

— ¢opMHpOBaHUE 3HAHUN O KOHKPETHBIX BUJAX MaTE€pUAJIOB, UX CBOWCTBAaX
U o0JacTaX TMNpPUMEHEHHS KaK KOMIIOHEHTOB DJIJIEKTPOIHEPreTUUYECKOro U
JIEKTPOTEXHUUECKOI0 000pyL0BaHUS;

— MpuoOpeTeHNe CTYACHTAMH MPAKTUYECKUX HABBIKOB IO OMPEEICHUIO
XapaKTEPUCTUK CTPYKTYPHI U CBOKWCTB MaTEpPUAJIOB.

KoMnereHuuu v ”HAUKATOPHI, HOpMHUpPYEMBIE Y 00yHaIOITNXCS:

Kon n HanMmeHoBaHue KOMIIETEHIINT Kon n HaumeHoBaHUME WHIUKATOpa

OIIK-5 — CmocobeH paccuUTHIBATh
AIIEMEHTHl HHEPTeTHYECKUX MAIIUH |

YCTAaHOBOK  C  Y4€TOM  CBOWCTB
KOHCTPYKIHMOHHBIX MaTCpuaioB,
JTUHAMHYECKHX U TEIJIOBBIX Harpy30K

OIIK- — JleMOHCTpUpYyeT 3HaHHE OOyacTen
PUMEHCHHS, CBOWCTB, XapaKTepPUCTUK
ANIEKTPOTEXHUYECKUX MaTepHaJoB, B
COOTBETCTBUU C TPeOYEMBIMHU TTapaMeTpaMu

2. MecTo nucuumiuHbl B cTpyktype OII

[IpeamecTByromue AUCHUIUIMHBL (Moaynu), npaktuku, HUP, np. dwusuka,
XUMHS

[Tocnenyromue IUCHUTUINHBI (Momynm), MIPaKTUKH, HUP, Tp.
OHepPreTUYECKUE YCTAHOBKH M JIBUTATCIIN

3. CTpyKTYypa U cofepKaHUe TUCIUITHHBI
3.1. CTpykTypa IMCIUTLIHHBI

Jlist ouHOM hopmbI 00yUeHUs

Bun yuebHoit paboThI Bcero | Bcero | Cemectp
3E 4acoB 4
OBIIAA TPYJOEMKOCTDb JUCHUITJIMHBI 4 144 144
KOHTAKTHAA PABOTA* - 69 69
AYJIUTOPHAA PABOTA 1,5 54 54
Jlexuun 0,5 18 18




[IpakTnueckue (CEMUHAPCKUE) 3aHATHS - - -

JIaGopatopHbie pabOTHI 1 36 36
CAMOCTOATEJIbBHAA PABOTA OBYUAIOIIETI'OCA 2,5 90 90
[IpopaboTka yueGHOrO MaTepuasa 1,5 54 54

KypcoBoii mpoekr - - -
Kypcosas pabora - - -

IToaroToBKa K MpOMEKYTOUHOU aTTECTAL[UN 1 36 36

[TpoMexyTOUHAs aTTECTAIIUSA: 3

3.2. Conep:kaHue AUCUMILUIMHBI, CTPYKTYPUPOBaHHOE MO pa3ieiaM M
BH/IaM 3aHATHH

Paznenst Pacnpenenenue ®opmbl 1 | HAEKCH MHIMKATOPOB
JUCIMIUTHHBL TPYIAOEMKOCTH BH/I bopMupyeMBbIX
o IO BUJaM y4eOHOU paboThl | KOHTPOJIs KOMITCTCHIUH
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Paznen 1 6 12 18 TK1 QIK- ; OIK-5.3,Y
Paznen 2 6 12 18 TK2 IIK- .1; OIIK-5. 3,V.B
Paznen 3. 6 12 18 TK3 QIIK- ; OlK-5.3,Y,B
DK3aMeH 36 OM 1 OIK- ; OIK-5.3,Y,B
UTOro 144 18 36 90

AchKimue TUCIMIUTHHBI

Pa3znen 1. Ou3MKO-XMUMHUYECKHME OCHOBBI CTPOCHHUSI MAaTE€pUAIOB U MX
CBOWCTBA.

Tema 1.1. Bsedenue.  XapakTepucThka oO0BEeKTa W  NpeaMeTa
MaTepHaIOBEICHUS, MPOOIEMbl U TIEPCIEKTUBBI pa3BUTH. DPUBNKO-XUMUYECKUE
OCHOBBI CTPOEHHUSI MAaTEPUATIOB.

O6mme TpeOoBaHMs, MpeaAbsBIsieMble K Marepuanam. Kiaccudukanms
MarepuanioB. Kpucramimyeckoe CTpPOCHHE METAUIOB (TUIbI KPUCTAILUIMYECKUX
pEIIeTOK, AaHM30TPOMHUS CBOMCTB KpUCTaLioB, mnomumopdusm). CrpoeHue
pEATbHBIX KPHUCTALIOB (IePeKTh KpHUCTAIIMYECKUX pemeTok). OCHOBHBIC
MOJIOKEHHUSI Tpoliecca KPUCTAUIM3alMU METANIOB U CIUIABOB M €€ BIUSIHUE HAa UX
CBOMCTBA.

Tema 1.2. Jledbopmariist 1 MEXaHUYECKHE CBOWCTBA MATEPUATIOB.

Hedbopmanmsi MeTamnoB (BUABI AepopManuy, HECOBEPIICHCTBA PEMICTKH U
MPOYHOCTh METAJUIOB, CBEPXIUIACTUYHOCTh, J€POPMAIIMOHHOE YMNPOYHEHUE U
pEKpUCTAIITU3AIMS METAJUIOB IIPU Harpese). MexaHnueckue CBOMCTBAa METaUIOB U
CIUIaBOB: MPOYHOCTh, YNPYroCTh, TBEPAOCTb, BA3KOCTb, IUIACTUYHOCTh U Ap. U
METO/Ibl UX OIPEICIICHHUS.




Tema 1.3. Teopernueckue OCHOBBI CIUIaBOB. JlpmarpamMma COCTOSHMS
KEIE30yTIICPOAUCTHIX CIIJIABOB.

Teopust cruiaBoB (OCHOBBI TEOPUH, MEXAHUYECKHE CMECH, XUMHUYECKHUE
COCIMHEHHUS U TBepAble pacTBOpbl). Jluarpammel coctosHus (mpaBuiio a3,
MpaBUJIO OTPE3KOB WJIM pbluara, oOmue 3aMeuanuss o0 HX MOCTPOCHUH,
JKCIIEpUMEHTaJIbHOE ITocTpoenue, nuarpammsl I, I u III ponos u np., npasuno H.
C. Kypnaxosa. Xene3oyriepoaucToie CiiaBbl (KOMIOHEHTHI M (ha3bl B CILJIaBax
Kele3a ¢ yriepoAoM: B YyryHax M CTajsiX, AUArpaMMbl COCTOSIHMS CIUIaBOB
KeJe30 — IIEMEHTHUT U KeJie30 - rpadur).

Tema 1.4. KOHCTpYKIIMOHHBIE MaTepHuaabl HA OCHOBE JKEJIE30YIJIEPOAUCTHIX
CILJIaBOB.

[MpuHnunel knaccuukanv U MapKUpoBKH cTaied. KoHCTpyKIMOHHBIE U
MHCTPYMEHTAJIBHBIE YTIEPOIUCTHIE U JIETUPOBAHHBIE CTAJIM, X COCTAB M CBOMCTBA.

Paspnen 2. TexHOTOIMM KOHCTPYKIMOHHBIX MaTE€pUaOB.

Tema 2.3. TeopeTrudyeckue OCHOBBI TEXHOJOTHU TEPMHUECKOM 0OpabOTKU
CTaJH.

CyIIHOCTh, BUBI U 1€ TEPMUYECKON U XUMUKO-TEPMHUIECKONH 00pabOTOK
cTanu. BnusHue TeMneparypsl Ha CTPYKTYpY M CBOMCTBA METAIIJIOB, IPEBPALICHUS
B CTalsX TNpu HarpeBe (MEpIUTHBIE, MapTEHCUTHBIC, AYCTEHUTHBIE U JP).
Cheponauzanus u rpapuThzanus LIEeMEHTUTa B cTajsx. JKapompouHbele U
AKApPOCTOMKHUE CTaJIH.

Tema 2.4. Buasl tepmuueckoit o6pabotku cramu. Koppo3us MeramioB u
CIUIaBOB. METO/IbI 3aIIUThI OT KOPPO3UU.

Orxur, HOpManu3anus, 3akajka U OTIyCK. OCHOBBI TEOpPUU KOPPO3UH,
BUJIbI KOPPO3UHU METAILIOB, O0pHOA U 3aImTa 000pYyI0BaHUS OT KOPPO3HUHU.

Tewma 2.5. TexHnonoruu moaydeHus: 1 00pabOTKU MaTEPHUAIOB.

Meramnyprusa. JloMeHHOE€ TIPOU3BOACTBO. JIMTEWHOE MPOU3BOJICTBO.
OOpaboTka MeETalIOB JaBlIeHWEM U pe3aHueM. llopolmikoBasi MeTaTyprus
DneKTpoPU3NUYECKHIE U IEKTPOXUMHUYECKHUE METOABI 00padoTku. CBapKa U maiika.
Mertoasl popMOBaHUS U3ACTHIN U3 IJIACTUYHBIX Macc

Tema 2.6. L{BeTHas meTamunyprus. KOHCTpYKIIMOHHBIE MaTEpHaibl HA OCHOBE
LBETHBIX METAJIJIOB U KOMIIO3UIIMOHHBIE MAaTEepUAIIbI.

Meranmnuueckue wmatepuaibl. CTpykTypa, CBOWCTBA U NPUMEHEHHUE
ATIOMHUHUS, MEJIU U Jp. IIBETHBIX METAJUIOB B DHEPIeTHKE, CIUIABbl HA UX OCHOBE.
HoBble MeTamninueckue ¢ HEMeTaliMueckue Marepuanbl. [lomuMmepHsle,
KOMITO3UI[MOHHBIE MaTepuabl (KM). Knaccuduxarmus, KpUTEPUU
kKoHCcTpynpoBanusas KM. JlucmepcHo-ynmpoyHEHHbIE W BOJOKHUCThIE KM.
Komno3uTel Ha OCHOBE MeTaNioB U mnojauMepoB. OOnacT MNpPUMEHEHUSs
KOMIIO3UTOB.

Pa3znen 3. DnekTpoTeXHUYECKUE MAaTepUaIbI.

Tema 3.1. IIpoBOIHMKH, TOIYTIPOBOIHUKH U JUAJIEKTPUKH.

3.4. TemaTtuyeckuil IJIAH NPAKTUYCCKHUX 3AHATHI
JlaHHbIM BUJT pabOTHI HE MPETYCMOTPEH YUEOHBIM IJIAHOM

3.5. TemaTtuyeckuil IJIaH JIA0OPATOPHBIX padoT
1. Kpucramm3sanus METaIIOB U COJIEH.



2. Meramnorpaguueckuii METOJI UCCIET0BAHUS
3. McnbeiTaHne MaTepraioB Ha PACTSHKEHUE U CIKATHE
4. VcnplTaHWEe MaTepUAIOB HAa YJIAPHYIO BA3KOCTh U ONPEICICHUE TBEPAOCTHU

CIIJIaBOB

5. dunarpamma Fe-C u cTpyKTypa &Keae30yriepoaucTbIX CILIABOB.
6. OcHOBHBIE BUAbI TEPMUUYECKON 00paOOTKU YIIIEPOAUCTHIX CTaleH. 3aKayika

U OTITYCK CTaJH

7.

N3mepenune

YACJIBbHOTI'O

COIIPOTHUBJIICHUA

IMPOBOJHUKOB.

N3yuenue

TEMIIEPAaTYPHOUN 3aBUCUMOCTH CONIPOTHUBIIEHUS IPOBOAHUKOB U PE3UCTOPOB
CONPOTHUBJIEHUS

8.

N3yuenue

TEMIIEpaTypHOU

3aBUCUMOCTH

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

dboTordpdext

9. M3MepeHne NHUAIEKTPUUECKON MPOHUIIAEMOCTU U yIia JUAIEKTPUUYECKUX
NOTEPh TBEPABIX AUIIEKTPUKOB

3.6. KypcoBoii npoekT /KypcoBasi paboTa
JlaHHbIN BUJT pabOTHI HE MPETYCMOTPEH YUCOHBIM TUIAHOM.

4. OueHuBaHue pe3yJIbTaTOB 00yUYeHUsI

OnenuBaHue pe3yiabTaTOB OOYYEHHS MO AMCIHUIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJA M MPOMEKYTOYHOM aTTecTaluu, MPOBOAMMBIX IIO
O6abHO-peiiTuHroBoit cucreme (bPC).

[lkana OIleHKH PEe3yIbTaTOB OOYUYEHUS MO TUCIUILINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIUKATOpa KOMIETEHITUU
Boicokuii | Cpennuii Himxe Huzkni
3amnaHu- CpeaHero
Kon Kon POBAaHHBIC oT 85 10 100/ ot 70 1o 84 | o1 55 10 69| 0T 0 1O 54
KOMIIe- | WHIUKaTopa pe3yibTaTh
TEHIMU | KOMIIETEHIUMH | OOydYEeHHS 110 Illxana oneHnBaHUs
HCIUTUIMHE HEYI0B-
R OTJINYHO XOpOILIO YIOBJICT ner}l;lcl)pn—
BOPUTEIBHO TCIEHO
3a4TEHO HE 3a4TEHO
3HATH:
¢buznko- B nomnom | C HerpyOni- | He B monmHoM  He 3naer
XUMHUYECKHE o0beMe | MU olIIMOKa-| 00BEME (bu3nKo-
OCHOBBI CTPOCHHUS 3HAET MH U HEZIO- 3HaeT | XUMUYECKHE
U CBOMCTBA busuKo- yeTaMu busmKo- OCHOBBI
MaTepuasoB, | XUMUYECKUE 3HAET XUMHUUECKUE| CTPOCHHUS U
OIK-5 | OIK-5.1 3aKOHOMEPHOCTH | OCHOBBI | (PU3HUKO-XU-| OCHOBBI CBOICTBa
UX U3MEHEHHsI | CTPOSHHUS M | MHUYECKHE | CTPOEHHS U | MaTepHAaJIOB)
IIOJI ACHCTBHEM | CBOMCTBA OCHOBBI CBOMCTBA | 3aKOHOMEPH
BHEIIHUX MaTepuasioB, CTPOCHUS U | MATEpPUANIOB,| OCTH UX
(hakTOPOB, TUMHI U 3aKOHOMEPH| CBOMCTBA | 3aKOHOMEPH| U3MEHEHUS
MapKu OCTH UX | MaTepuajoB,  OCTH UX o1
KOHCTPYKIIMOHHBI| M3MEHEHUS | 3aKOHOMEPH| W3MEHEHHUs | IeUCTBUEM
X MaTepHaJioB o1 OCTH UX o1 BHEITHUX




JCUCTBUEM | U3MCHEHUS | JIecTBHEM | (haKTOPOB,
BHEIITHUX oI BHEIITHUX TUTIBI U
(akTopoB, | nercTBUeM | (aKTOPOB, MapKH
TUIIBI U BHEIITHUX TUMBI U | KOHCTPYKIIA
MapKu (akTopos, MapKu OHHBIX
KOHCTPYKITH | TUTIBI U Map-| KOHCTPYKIIM | MAaTCPHAJIOB
OHHBIX KA OHHBIX
MaTepHalioB| KOHCTPYK- | MaTepHasioB
ITUOHHBIX
MaTepralioB
YMETh:
CBoOomuo | VYmeerc Ymeerc | He ymeer
0e3 onmoOoK| HErpyObIMHU | HETPYOBIMH | OCYIIIECTBILS
yMeeT | ommMOKamH u| OTMOKaMH 1 Th
OCYIIIECTB- | HEJJOUETa-MH HEIOUETa-MH 000CHOBAHH
JATh OCYIIECTBJISI| OCYLIECTBIISI| bl BBIOO
OCYIIECTBIISITh i i p
., | 0bOCHOBaH- Th Th MaTepuasoB,
000CHOBaHHBIT .
BELGo HBII BEIOOD | 0O0CHOBaHH| 0OOCHOBaHH| CPEACTB U
p MaTepuasoB, bl BEIOOp | blIii BEIOOP | METO/IOB MX
MaTepHalioB,
CPONCTE 1 CPEICTB M | MAaTEPHAIIOB,| MAaTEPHAIIOB,| HCCIICIOBAH
p METOJIOB MX | CPEICTBH | CpEICTB U us Ha
METOJIOB UX
WCCIIEIOBAaHH METOJIOB MIX | METOJIOB MX|  OCHOBE
WCCIIeZIOBaHUS Ha
s Ha OCHOBE | ICCJICZIOBaHY MCCTICZIOBAaHY — aHAIN3a
OCHOBE aHaJIU3a o
. aHajaM3a | s Ha OCHOBE| S Ha OCHOBE| YCIOBHUH
yCIOBUM o
YCIIOBHUH aHaIM3a aHaJgM3a | SKCILUTyarail
JKCIUTyaTallH, . o
SKCIUTyaTaly YCJIOBUI YCIIOBHUI UM,
9KOJIOTHYECKUX U
u, 9KCILTyaTally| 3KCIUTyaTaly SKOJIOTudec
SKOHOMMYECKUX
9KOJIOTUYECK| u, u, KUX U
bakTopoB
uX 1 9KOJIOTUYECK| KOJIOTYECK 3KOHOMUYEC]
SKOHOMHYEC uX 1 uX 1 KUX
KUX SKOHOMHYEC| SKOHOMUYeC| (HaKTOpOB
¢axropoB KUX KUX
daxTopoB | (akropoB
BJIQJICTh:
[Iponemonct,  HMwmeror Nmeer He
PHUPOBaHBI MECTO MUHUMAJIbH | IPOJIEMOHCT]
BCE OMMOKK M | BIH HA0Op | PUPOBAHBI
HaBbIKaMU OCHOBHBIC | HEJOYEThI B| BIAJCHUS | OCHOBHBIE
BbIOOpA HaBBIKU HaBbIKAX | HAaBBIKAMHU | HAaBBIKU
MaTepHuaioB 1 BbIOOpa BbIOOpa BBIOOpa BBIOOpa
Ha3HAYCHHs UX | MaTepUAIOB| MAaTEPUAJIOB| MAaTEPHAJIOB | MaTEPHUAJIOB
00paboTku u u u "
Ha3HAYCHMs | HAa3HAUEHUs | HA3HAYCHMUsI | HA3HAYCHUS
ux ux ux ux
o0paboTku | 00paboTku | 00paboTKM | 00pabOTKK
OI_IGHO‘-IHBIG Marcpuajibl A4 MIPOBCACHHA TCKYHICTO KOHTPOJIA H

MPOMEXKYTOUYHON aTTecTaluu npuBeleHsl B [Ipunoxkenun k pabodeil mporpamme

JUCHUITIINHEBIL.

[TonHbBIN KOMIUIEKT 3aIaHUN U MaTEPUAJIOB, HEOOXOAMMBIX JJIsl OLICHUBAHUS
pPEe3yIAbTATOB O0YUEHUS MO AUCHUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTyHKa.



5. YueOHO-MeTOAM4YEeCKOE U MHPOPMALIMOHHOE 00ecTieYeHue TUCHMILTUHBI
5.1. YueOHO-MeTOAMYECKOE 00€ecreuyeHue

5.1.1. OcHoBHas nuTeparypa

1. MatepuaiioBeieHHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTepUAJIOB

yueOnuk 111 By3oB / C.H.Konecos, 1.C.Konecos. - 2-¢ u3a., mepepad. u
nom. - M. : Beicur. mk., 2008. - 535 c¢. : mi. - ISBN 978-5-06-005950-2.

2. MarepuanoBenenrue. TeXHOIOTHUS KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB
yue0. mocobwue as By30B / moa pea. B. C. Uepegaudenko. - 3-¢ usm., ctep. - M. :
Owmera - JI, 2007. - 752 c. : ui. - (Beiciiee Texuuueckoe obpazoBanue). - ISBN
978-5-370-00221-2.

3. DIeKTpOTEeXHUUYECKOe MaTepHhalioBefeHne: ydeOHoe mocodue / A. E.
CyxapuukoB. - Kazanp: KIDJY, 2019. - 180 <c., 2734 K6. URL:
hnps://lib.kgeu.ru/irbis64ruilus/index.html.

5.1.2.J/lonoHUTEIbHAS JUTEPATYpPa

1. KoHCTpyKIIMOHHOE ~ MaTepuajoBeleHHe  y4deObHoe  mocolOue 1o
nucuumuinae "Matepuanoseaenue" / A. E. Cyxapuukos. - Kazans KI'DVY, 2018. -
199 c., 4090 K6. - URL: https://lib.kgeu.ru/irbis64rmurlus/index.html.

2. MarepuanoBesneHue. TEeXHOJOTHs KOHCTPYKLMOHHBIX MAaTepHalloB
npaktukyMm / O. C. Cupotkus, A. E. byntun, P. O. Cupotkun. Kazaup KI'DVY,
2022.-130c.

5.2 UudopmanuonHoe odecneyeHne

5.2.1. DneKTpoOHHBIE U UHTEPHET-PECYPCHI

Buptyanbnas nmabopatopust 1o https://lms.kgeu.ru/course/view.ph
MaTepuaIoBeICHUIO p?1d—2790
BBenenue B matepuanoBeicHUE https://openedu.ru/course/misis/ MATSC1/

5.2.2. IIpodeccronanbublie 6a3bl JaHHBIX / UH)OpManmoHHO-CIIpaBOYHbIE

CHUCTEMBI

1 Nano nano.nature.com

2 IInmardopma SpringerLink www.link.springer.com

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

5.2.3. JIutien3noHHOE U CBOOOIHO pacpoCTpaHIeMOe IPOrPaMMHOE
oOecrieyeHne QUCIHATUINHBI

Ne |HammenoBsanme nmporpaMMHOTO PeiansmTh!
= porp Onucanue TIO/ITBEPIKTAFOIIIAX
/11 obecrieueHust
JIOKYMEHTOB

Komruteke komnprotepasix  [Komruieke
" "
VMUTALUOHHBIX TPEHAXKEPOB (TPEHAXKEPOB TEME 00O "Hudotex" Ne21/19

"ConpoTuBieHUE conporuBjieHus  [Hewuckir. npasBo. beccpouno
MaTtepuayioB” MaTepUAIIOB



http://www.link.springer.com/
http://www.materials.springer.com/

KoMmIuiekc KoMIBIOTEPHBIX
MMUTALMOHHBIX TPEHAXKEPOB

Komnuieke TpeHaxepos 1o
TE€ME€ MaTEPUATIOBEIECHUE

000 "HUudotex" Ne21/19
Hewucka. paBo. beccpouno

"MarepuanoseneHue"

3 LMS Moodle

MO nns a3pdexTuBHOTO
OHJIaMH-B3aUMOJCHCTBUSI
MpernoaaBaTelist U CTy/ICHTa

CBoOoHAS TUIICH3US
Hewcki. npaBo. beccpouno

6. MaTepuajJibHO-TEXHUYECKOE o0ecneuyeHue TN CIUNINHbI

HanmenoBanue Buna
yueOHOH paboThI

HanmeHnoBanue yueOHOM
ayJMTOPHH,
CIelMaIu3uPOBAHHON
nabopaTopuu

[epeuenrs HEOOXOIUMOTO O0OPYIOBAHHS |
TEXHUYECKHUX CPENICTB 00yUCHHS

Jlexiun

YyeOHas ayauTopus s
MPOBEJICHUS 3aHIATUI
JIEKIIMOHHOI'O THIIA

Crienmanu3upoBaHHast yueOHas MeOerb,
TEXHUYECKHE CPE/ICTBA O0YUCHUsI, CITy)Kalue JIIs
IpEJICTaBICHUsT  y4eOHOH  HHpOpMaIuH
OonpuioN  ayauropuu  (MyIbTHUMEIUNHBIN
POEKTOP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000py/IOBaHHE, y4eOHO-
HaTJIsIHbBIE TOCOOHS

JlaGoparopHbie
paboThI

YuebHas nmaboparopus
«MeramoBeneHus», A-217

Crernuani3upoBaHHOE mabopaTopHOe
obopymoBaHue 10O OPOGUII0  J1abopaTOpUHU:
Hocka  ayauTopHas; MYJIbTUMEIUITHBIN
9KpaH; TMpoeKTop; MoHOOmoKk (15 mT.);
OMHOKYJIAPHBIM MUKPOCKOTN; MUKPOCKPHUHED;
kamepa 1mudpoBas K  OWHOKYISIPHOMY
MHUKpPOCKOITY; HaOOp MeTauiorpapuIecKux
00pa3loB, KOMIUIEKT TIUJIaKaToOB: IIpaBHja
KOHIIEHTPAalMH M OTPE3KOB, HCIBITAHUS Ha
yIapHbId U3ru0, UCHBITAHUS HAa PaCTSDKEHUE
(3 wrT.), IMarpamma yciIOBHBIX HampsKEHH,
u3MepeHue  tBepAoctd 1o  Poxsemny,
u3Mepenue Tépaoctu no bpunennto

YuebHas mabopaTopus
«MarepuanoseneHus», A-210

Crnenuani3upoBaHHOE nmabopaTopHOE
o0opymoBaHue 10 TPoPWII0  JTabOpaTOPHUHU:
JlabopaTopHBIii  CTON;  3JEKTpOHArpeBaTelb
CHOJI-1; meus nabopatopaas IKIIC; mpoekrop,
9KpaH; KoMIulekC «MOOWIBHBI MEHEemKep»;
Merautorpadudecknit  Mukpockon ~ MUM-7;
MUKPOCKON OWHAKYJSPHBIA (5 MmIT.); OTpe3HoH
CTaHOK; = MHUKPOCKOIl  MeTaJulorpaduyeckuii;
HITH(OBATBEHO-IIOTUPOBATBHBIN CTaHOK
OBYXIUCKOBBIH C OPHXUMHBIMH  KOJIBLIAMU;
KOMIUIEKTBl JJIsI  BBINOJHEHUS J1a0OpaTOPHBIX
pabor (2 mT.); CTAaMOHAPHBIA TBEPAOMEp IO
Poksemry (2 mit.); KoMIuiekT o0pasnoB (6 mT.)

KommnbroTepHslii Kiacc ¢
BbIX0J0M B MHTepHET B-600a

Crnenuanu3upoBaHHas ydueOHass mebenb Ha 30
NOCAN0YHBbIX MecT, 30 KOMIBIOTEPOB, TEXHH-
YyecKrue cpencTBa oO0ydeHUs (MyJIbTUMEIHii-
HBI IPOEKTOP, KOMIIBbIOTEDP (HOYTOYK), SKpaH),
BUJICOKaMEPBI, MPOrpaMMHOe o0ecrieyeHrne

CamMocTosTenpHasn
pabota

KomnerorepHslii knacc ¢
BbIXOZI0M B MHTepHET B-600a

Crnennanu3upoBaHHas yueOHas mebenb Ha 30
nocasoyHbix Mect, 30  KOMIBIOTEPOB,




TEXHUYECKUE cpeacTBa o0y4eHus
(MyJIbTHME-JUMHBIA [POEKTOP, KOMIBIOTED
(HOYTOYK), 9KpaH), BUJICOKaMEpHlI,
IporpaMMHoOe o0ecrieyeHne

Crnenmanu3upoBaHHast MeOeb, KOMITBIOTEPHAS
TEXHUKA C BO3MOKHOCTBIO BBIXO/IA B
WNurepuer u obecneuenuem pocryna 8 SMOC,
DKpaH, MyJbTUMEIUNHBIN ITPOEKTOP,
IPOrpaMMHO€E 0OecreyeHue

YuTaapHbIH 3a1
OnoInoTEKH

7. Oco0eHHOCTH OPraHM3alu 00Pa30BaTeIbLHON eI TeJIbHOCTH JJIA JIUIL C
OrPaHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIN/I0B

Jluita ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSMHU 3710poBbsi (OB3) u wunBamuimi
UMEIOT BO3MOXKHOCTh OECHpENATCTBEHHO TMEpPEeMEIIaTbCsi M3 OJHOro y4eOHO-
71ab0PaTOPHOTO KOpITyca B IPYroM, OJHATHCSA Ha BCE 3TAXH Y4eOHO-Ta00PATOPHBIX
KOPITYCOB, 3aHUMAThCS B YYCOHBIX M MHBIX TMOMEIICHHUSIX C YYETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHS U COCTOSHUS 3/I0POBBSI.

s o6ydenust auny ¢ OB3 u MHBaNMMAI0B, UMEIOIMNX HAPYIICHHUS OTMOPHO-
JIBUTATEJILHOTO armnapara, 00ecreueHbl YCI0BUS OSCIPENATCTBEHHOTO JOCTYIa BO
Bce ydyeOHbIe momernieHus. MHpopmalus o CrenralbHBIX YCJIOBHUSIX, CO3JaHHBIX
st oOyyatomuxcsi ¢ OB3 u uHBanumoB, pa3MellleHa Ha caiTe yHUBEPCHUTETA
www//kgeu.ru. Meercs BO3MOXHOCTb OKa3aHUSI TEXHUYECKOW  IOMOILIU
ACCHUCTEHTOM, a TaK)Ke YCIYT CypAONEPEBOIUYMKOB U THU(IIOCYPIOTIEPEBOIIHNKOB.

Jns amantamuum K Bocmpusathio JmnamMu ¢ OB3 u uHBamupmamMu ¢
HapyIIEHHBIM CIIyXOM CIIPaBOYHOTO, Y4eOHOro Marepuana Mo JUCHUIUIHHE
00ecreynBaoTCs CIEIYIONINE YCIOBUS:

- A Jy4dlled OpHEeHTalud B ayJAUTOPUH, MPUMEHSIOTCS CHTHAJIbI
OMOBENICHUS 0 HaYaJle U KOHUE 3aHATHUSA (CIIOBO «3BOHOK) IMUILIETCS HAa JOCKE);

- BHUMaHUE Cl1a00CIbIIIANIero 00yJaromierocss MPUBIEKAECTCA IeIarorom
KECTOM (Ha IJIEYO KIIAJIETCS pyKa, OCYLIECTBISETCS HEPEZKOE MOXIIONBIBAHUE);

- pasroBapuBas C OOYyYarOIIMMCS, MEJAarorTHYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH MPEIJIOKEHUSIMHU, O0ECleurnBasi BO3MOXXHOCTh
YTEHUs 10 TyOam.

KomneHncauusi 3aTpyAHEHUN pEYEBOr0O W HHTEIUJIEKTYaJbHOTO Pa3BUTHS
c1adoCbIIIAINX 00yUYarOIINXCsl TPOBOJIUTCS ITyTEM:

- ICIIOJIb30BaHUSI CXEM, JUarpaMM, pUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALIHI
C TUNEPCChUIKAMU, KOMMEHTUPYIOIIUMHU OTJAEIbHbIE KOMIIOHEHTHI N300paXeHNUs;

- pEeryJsIpHOTO TIPUMEHEHUSI YNpaKHEHWH Ha Tpaduueckoe BbIICICHUE
CYILIECTBEHHBIX NPU3HAKOB MPEAMETOB U ABICHUM;

- obecnieyeHrs BO3MOXKHOCTH JUIsl OOYYArOMIeTOCsl TOJNYYHTh aJIPECHYIO
KOHCYJIbTAIIUIO 10 3JIEKTPOHHOM MOYTE M0 MEepe HEOOXOIUMOCTH.

Jna apgantanum k BocnpusTHio Juinamu ¢ OB3 u uHBaImaamum cC
HapyIICHUSIMU 3pPEHUS CHPABOYHOr0, y4eOHOro, MPOCBETUTEILCKOTO MaTepuarna,
MPEAYyCMOTPEHHOTO  00pa3oBaTelbHOM  HpOrpaMMoi MO  BBIOpAHHOMY
HaIpaBJICHUIO MOATOTOBKHU, 00€CTICUMBAIOTCS CIAETYIONIUE YCIOBHUSL:
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- BejeTcs ajanTaius oQuUUaIbHOrO caita B cetu MHTepHeT ¢ yuerom
0COOBIX MOTPEOHOCTEN WHBAJUAOB IO 3PEHUIO, OOECIeYMBAETCS HaJIUYUe
KpynHOIIpUGTOBOM CIIPaBOYHON MH(OPMALIMK O PACIUCAHUN YUCOHBIX 3aHSATUH;

- meiaroru4eckuii paboOTHHUK, €ro coOeceIHUK (MpU HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUM, MPEACTABISIIOTCS OO0y4alolUMCcsa, MpU 3TOM
KaXK/IbI pa3 Ha3bIBaeTCs TOT, K KOMY II€Aaroruueckuii paboTHUK oOpaniaeTcs;

- IECTBHUS, JKECThI, IEPEMEILEHHUS MEeIarornYecKoro paboTHUKa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyatHass MHGoOpMalMs MpeAoCTaBiseTcss KpynHeIM mmpudtom (ot 18
MYHKTOB), TOTAJIBHO 03BYYMBAETCS;

- obecnieurBaeTcsi HEOOXOIUMbIN YPOBEHb OCBEUIEHHOCTH MMOMEIICHUH;

- IPEJIOCTABIIAECTCS BO3MOKHOCTh MCIOJb30BaTh KOMIBIOTEPHI BO BpEMs
3aHSTUHN U MPABO 3aMUCU OOBSICHEHUN HA TUKTO(OH (10 JKEeJTaHUI0 00 YJaIOIIUXCs).

dopma mnpoBeACHUS TEKyUled W MPOMEXKYTOUHOM aTTecTaluu s
obOyyvaromuxcsa ¢ OB3 u uHBanu0B OnpeaensaeTcs neaarornieckuM pabOTHHUKOM B
COOTBETCTBHHM ¢ y4ueOHbIM TutaHoM. [Ipu HeoOxonumoctu obyuatoniemycs ¢ OB3,
UHBAJIUAY C YYETOM WX HWHIUBUIYAIbHBIX TNCUXO(DU3UUECKUX OCOOECHHOCTEM
JaeTCsl BOBMOXHOCTh MPONUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MUCbMEHHO Ha
Oymare, MHUCbMEHHO Ha KOMIIbIOTEpE, B (OpMe TECTUPOBAHUA U T.M., JIUOO
PEIOCTaBISIETCS AOMOJIHUTENbHOE BpEMS JUIsl TOJTOTOBKH OTBETA.

8. MeToauueckue peKoMeHIauuu IS npemnogasarejen mno
OPraHU3AIUU BOCIIMTATEIbHON Pa0oThI ¢ 00y4AIOIIUMMUCS.

Mertonuueckoe oOecredeHre Ipolecca BOCIHUTAHHUS — OOy4aroIIUXCs
BBICTYIIACT OJIHHM M3 ONPEICIISIONINX (PAaKTOPOB BEICOKOTO KauecTBa 00pa3oBaHUS.
[IpenoaBatens By3a, JEMOHCTPUPYS BBICOKUH MPO(ECCHOHAIM3M, SPYAMIIHIO,
YETKYI0 TPaXIAHCKYIO ITO3MIIMIO, CAaMOJMCIHILINHY, TBOPYECKUH IOJXOJ B
pelIcHUM TMPOQPECCUOHANBHBIX 3a/Jad, B XO0J€ 00pa30BaTeIbHOIO Ipolecca
CrocoOCTBYeT (OPMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipy peanu3anuu JUCHUIUIMHBI IPEIOJaBaTelIb MOXKET HCIIOJIb30BaTh
CJIEIYIOIINE METO/IbI BOCTIMTATEILHON paOOTHI:

- MeToabl (OPMHUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, TUCIyT, BHYIIICHHUE,
WHCTPYKTQX, KOHTPOIIb, OOBSICHEHWE, MPUMEP, CAMOKOHTPOJb, PACCKa3, COBET,
yOeXKICHHUE U AP.);

- METOJIbl OPTaHM3AIMHU JCATEIHPHOCTA U (POPMUPOBAHUS OTBITA TTOBEACHUS
(3amanme, OOIECTBEHHOE MHEHHE, TEeIaroruyeckoe TpeOboBaHHE, TOpPYYCHHE,
MpUyYEHUE, CO3TaHNE BOCTIMTHIBAIOIINX CUTYAINi, TPDEHUHT, YIPAKHEHHE, U TP.);

- METO/bl MOTHBAITUU JICITEILHOCTH U TOBEJCHUS (0100peHne, TTOOIIPEHNE
COIMAJIFHOW aKTHUBHOCTH, TIOpPHUIIAHWE, CO3[aHWE CHUTYyallud ycrexa, CO3/JIaHHe
CUTYaIUH JJIsl SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEIKUBAHMM, COPEBHOBAHUE U JIP.)

[Mpu peanu3anuu AWCHHUILIMHBI IMPENOJABATENIb JIOJDKEH YUYUTHIBATH
CJIEYIOIINE HATIPABJICHHS BOCTIUTATEIIEHON JACSTEIHLHOCTH

I'pasxcoanckoe u nampuomuueckoe socnumaHue:

- hbopMHpOBaHUE Y OOYYAIOITUXCS IIEJIOCTHOIO MHPOBO33PEHHUS, POCCHUHUCKOM
UICHTUYHOCTH, YBAKCHUS K CBOCH CeMbe, O0IIECTBY, TOCYIAPCTBY, MPHHSATHIM B CEMbE



U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U  COLMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAI[MOHATIBHOMY, KYJbTYPHOMY M HCTOPHUYECKOMY HaclieAuto, (HOpMUPOBaHUE
CTPEMJICHUS K €r0 COXPAHEHUIO U PA3BUTHIO;

- popMupOBaHUE Y OOYYaIOIIMXCS AKTUBHOM TPa)XIAHCKOM  IMO3UIUH,
OCHOBAaHHOM Ha TPAJWLMOHHBIX KYJIbTYPHBIX, JTyXOBHBIX 1 HPABCTBEHHBIX IIEHHOCTSX
POCCHUICKOT0 O0IIIEeCTBA, [Tl MOBBIIIEHUS! CIOCOOHOCTH OTBETCTBEHHO PEATU30BBIBATH
CBOM KOHCTHUTYIIMOHHBIE TIpaBa 1 00S3aHHOCTHY;

-pa3BUTHE TPABOBOM U  TMOJIUTHYECKOW KYJIBTYphl  O0O0yUarommxcs,
pacliMpeHue KOHCTPYKTHUBHOIO y4YacTHs B MNPUHSATUM PEIICHUN, 3aTparuBarolInx
UX TpaBa U UHTEPECHI, B TOM YHUCIE B Pa3IW4YHBIX (opMax camoopraHu3aluu,
caMOyTpaBJIeHUs, OOIIECTBEHHO-3HAUYMMOM JIeATEeIbHOCTH;

- opMUpOBaHNUE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIAIONIUX  MPOTHUBOCTOSITH  JKCTPEMHU3MY,  KceHodoOuw,
JUCKPUMHMHAILIUM TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAJIbHBIM
PU3HAKAM, MEXITHUUYECKOM W MEKKOH(PECCHOHATBLHON HETEPIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMATbHBIM SIBIICHUSIM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIUTaHWE YyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBOKECHUS K POJAUTENSAM, YUUTEIISIM, JIFOJISIM CTapIIETO MOKOJIEHUS;

- popMHUpOBaHUE TMPUHIMIIOB KOJJICKTHBU3MA M COJIMJIAPHOCTH, JyXa
MUJIOCEPANS U COCTpPAJaHusl, MPUBBIYKU 3a00TUTHCS O JIIOJAX, HAXOJISAIIUXCS B
TPYAHOW >KU3HEHHOW CUTYyaIluu;

- popMUpOBaHHE COJUIAPHOCTH M YYBCTBA COLMAIBHON OTBETCTBEHHOCTH
[I0 OTHOUIEHHUID K JIOASIM C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbBS,
IPEOJI0JIEHNE TICUXOJIOTHYECKUX OapbepoB IO OTHOUIEHUIO K JIOJIAM C
OTPaHUYEHHBIMU BO3MOXXHOCTSAMU;

- popMHpOBaHHE SMOIMOHATIBHO HACBHIIEHHOTO U JIYXOBHO BO3BBIIIEHHOTO
OTHOIIEHUS K MUPY, CHOCOOHOCTH ¥ YMEHUS TIepe/iaBaTh APYTrUM CBOM ICTETUUECKUIA
OIIBIT.

Kynemypno-npoceemumenvckoe eocnumanue:

- popMUpOBaHHUE ICTETUUECKON KApTUHBI MUPA;

- popmupoBaHEe YBaKEHHUS K KYyJIbTYpHBIM IICHHOCTSM POJHOTO TOpOJa,
Kpasi, CTpaHbl;

- MOBBIIIICHUE TO3HABATEITLHON aKTUBHOCTH O0YJaFOIIIAXCS.

Hayuno-obpazosamenvroe socnumarue:

- hopmupoBaHKe y 00yJaIONINXCS HAYIHOTO MHUPOBO33PCHHS;

- hopmupoBaH¥Ee YMEHUS MTOTy4YaTh 3HAHHS,

- hopmupoBaH¥e HABBIKOB aHAJIM3a M CHHTE3a HH(POPMAIIWH, B TOM YUCIIC B
npodeccruonansHO# 001aCTH.



BHocumble MI3MEHEHUS] M YTBEPKACHUS HA HOBbIM y4eOHBbIN roJ

KRIIOIBMOAIIIGd
roxd 010doLox
4B1009 € ‘(BLoL9IrANe])
BLALULOHU
MINA 9Irareraoradi
«OHBEOJRLLIOD)»

AHUAITTTHITONYT
yomoiAcurredd

‘pex -geg
«OHBHOJBILIO)»

ConepxaHue U3MEHEHUI

UUHOHOWEU
BUHOJOHY BlR]]

UUHOHOWEH
EWHOOJHY errareed o\

=

=




Ipunoscenue k pabouetl
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OueHouyHble  MaTepuaiabl MO  JUCHMUIUIMHE, TNpPEeAHA3HAYCHHBI IS
OIICHUBAHUS PE3YJIbTATOB OOYYEHHS HAa COOTBETCTBHME MHAMKATOPAM JOCTHUKEHUS
KOMIIETEHIIUN.

OueHuBaHuE pe3yJbTATOB OOYUYEHHs MO JUCIMIUIMHE OCYIECTBISIETCS B
pamkax Tekymiero koHTpoisis (TK) u mpomexxyTodHO# aTTecTalnuu, MpOBOJAUMBIX
o 6abHO-peiiTunroBoit cucteme (bPC).

1.TexHosioruyeckasi Kapra
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Paznen 1. « Ouzuko-xumuveckue | TK1
15-
OCHOBBI CTPOEHHSI MaTe€pHUaioB U 15 | 0-15 30 15-30
HUX CBOHCTBa»
TecT nin MUCbMEHHBINA OMPOC 15
3amuTa 1a60paTOpHO paboTHI 15
Paznen 2. Texnonornn | TK2 25-
25 |0-15 25-40
KOHCTPYKI[MOHHBIX MaTepHaIOB. 40
TecT nin MUCbMEHHBINA OMPOC 15
3amuTa 1a60paTOpHO paboTHI 15
[IpakTuueckoe 3aganue 10
Paszgen 3. Dnekrporexuuueckue | TK3 15-
P 15 |0-15 15-30
MaTepHuabl. 30
TecT uiv MUCbMEHHBINA OMPOC 10
3amuTa 1a60paTOpHO paboTHI 5 5
KonTponbsHas pabora 10
IIpomexyTouHas aTrecTanus oM 0-45
(3K3aMeH)
B nucemenHoit hopme o
dop 0-45
oueTam

2. OueHOYHbIEe MATEPUAIIBI TEKYILET0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlUH
[IIkana OlIeHKH pe3yJbTaTOB OOYUYEHUS MO JUCHHUILIINHE:

YpoBeHb chopMUPOBAHHOCTH
3ariaHu- VMHAMKATOpa KOMIIETEHIUH
Koz Kozn POBAHHBIC Boicokuii | Cpennuii Huxe Husknii
KOMIIEe- | MHAMKATOpa pe3yJIbTaThI CpEeIHEro
TCHUMH | KOMIETeHIH | obydenusno \,p gs 1o 100/ ot 70 no 84| ot 55 0o 69| o1 0 10 54
JUCLIUIUINHE
[IIkana ouieHUBaHUS




HEY/I0B-
yAOBIIET-
OTJIMYHO XOpouro JICTBOpU-
BOPUTCIIBHO
TCIIbHO
3aYTEHO HE 3a4TEHO
3HATH:
B nonnom | C werpyOsl- | He B nonmHoM  He 3Haer
o0beme | MM omIMOKa-| 0OBEMe dusHKo-
3HaeT MU U HEJIO- 3HACT | XUMHYCCKHUC)
bu3HKO- yeramu (bU3HUKO- OCHOBBI
XUMUYECKUE 3HaeT XUMHUYECKHE| CTPOCHHUS 1
du3nKo- OCHOBBI | (pU3MKO-XU-| OCHOBBI CBOMCTBA
XHUMHYECKUC CTPOCHHUS M | MHUYECKHE | CTPOCHHS M | MATEPHAJIOB,
OCHOBBI CTPOCHHSI| CBOMCTBA OCHOBBI CBOWCTBA | 3aKOHOMEPH
Y CBOWCTBA | MATEpPUAJIOB,| CTPOCHHUS U | MATEPHAJIOB,|  OCTH MX
MaTepHajoB, | 3aKOHOMEPH| CBOWCTBA | 3aKOHOMEpH| W3MCHEHHS
3aKOHOMEPHOCTH | OCTH MX | MaTepHaJIOB,|  OCTH HX 0T
WX U3MCHCHHSI | M3MCHCHUS | 3aKOHOMEPH| W3MCHEHHUS | JICHCTBUEM
O/ ICHCTBUEM O/ OCTH UX IO BHEIITHAX
BHEIITHUX JICCTBUEM | W3MEHEHUs | JIeHCTBUEM | (DaKTOPOB,
(hakTOpOB, TUTIBI | BHEIIHUX 0T BHEIITHUX TUIIBI 1
MapKH ¢axropoB, | neiictBueM | (haKkTOpOB, MapKH
KOHCTPYKITMOHHBI|  THITBI K BHEIITHUX TUTBI M | KOHCTPYKIIA
X MaTepHaJioB MapKu (akTopos, MapKu OHHBIX
KOHCTPYKIIH | TUIIbI U Map-| KOHCTPYKLIM | MaTepHUAJIOB
OHHBIX KU OHHBIX
MarepuasoB| KOHCTPYK- | MaTepHUaJIOB
IIUOHHBIX
MaTepuaIoB
OIK-5 | OIIK-5.1 E
YMETbh:
CBoOomuo | Ymeerc VYMmeer ¢ He ymeer
0e3 ommMOOoK| HErpyObIMHU | HErPYOBIMH | OCYIIIECTBIIS
yMeeT | OImMOKaMH U| OITMOKaMH 1 Th
OCYIIECTB- | HeIoYETa-MH He1ou€éTa-M1 000CHOBaHH|
JSIT OCYIIECTBIISI| OCYLIECTBIISI| bIii BBIOO
OCYILIECTBIISATh i Y p
. | obocHOBaH- Th Th MaTepuasoB,
000CHOBaHHBIN .
BE160 HBII BBIOOD | 00OCHOBaHH| OOOCHOBAHH| CpEJICTB U
p MaTepuasoB, bl BBIOOp | BblIii BEIOOP | METO/IOB MX
MaTepuasos,
CPEICTB 1 CPEICTB M | MAaTE€pUAJIOB,| MAaTEPUAIIOB,| UCCIIE0BAH
p METOJIOB MIX | CPEICTBH | CPEACTB U us Ha
METOJIOB HX
UCCJIEZIOBAaHH METOJIOB MX | METOZIOB UX|  OCHOBE
UCCIIEJIOBAHMS Ha
s Ha OCHOBE | ICCIICIOBAHY MCCIICIOBAaHY ~— aHAN3a
OCHOBE aHaJIM3a .
. aHajM3a | s Ha OCHOBE| S Ha OCHOBE| YCIOBHH
yCIOBUH .
YCIIOBHIA aHaM3a aHaJM3a | SKCILTyarail
JKCIUTyaTallHH, . o
SKCIUTyaTaly YCIOBUI YCIIOBHIA UM,
IKOJIOTHUECKUX U
u, AKCILTyaTally| SKCILTyaTaly SKOJIOTUIeC
SKOHOMHYECKUX
9KOJIOTUYECK] u, u, KUX
(baxTopoB
uX 1 HKOJIOTHUECK| IKOJIOTUYECK| SKOHOMHUYEC
AKOHOMHYEC UX 1 UX " KUX
KUX HKOHOMHYEC| SKOHOMHYEC| (PaKTOPOB
daxTopoB KUX KUX
¢akTopoB | (akTopoB
BIIAJICTh:




HaBBIKaMU
BEIOOpA
MaTepUajIOB U
HA3HAYCHUS MX
00paboTku

[IponemoHcr
pUpOBaHbI
BCE
OCHOBHbIE
HaBBIKU
BbIOOpa
MarepuaoB
u
Ha3HAYCHUS
175

00paboTKN

Nwmeror
MECTO
OLIMOKU U
HEJ/IOYETHI B
HaBBIKaX
BbIOOpa
MaTepHrajioB
u
Ha3HAYCHUS
175
00paboTKN

Nwmeer
MUHUMaJIbH
bIif Habop
BJIQJICHUS
HaBBIKAMU
BBIOOpa
MaTepHajoB
u
Ha3HAYCHUS
170
00paboTKN

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

OI_IeHKa «OTJIUYIHO» BBICTABJISICTCA 3a BBIIIOJIHCHUC TCCTOBBLIX SaHaHHﬁ;

NPaKTUYECKUX 3aJlaHnui; KOHTPOJIBHOW PabOTHI; 3alIUTY JTaOOPATOPHBIX B YCTHO-
NUCHbMEHHON (opMe W OTBETHI Ha BOMPOCHI dK3aMeHalmoHHOro Owmiera. llpu
OTBETE Ha BOIPOC OWIIETa JOJKHO OBITh MPOJIEMOHCTPUPOBAHO MPOYHOE 3HAHUS
OCHOBHBIX TPOIIECCOB HM3y4aeMOl NpeaMeTHOW o0jacTu, TriayOMHAa W TOJHOTA
PacCKpBITHS TEMBI (BOTIpOCa), BIIaJICHIUE TEPMUHOJIOTHISCKUM armapaTtoM, yMEHHE
OOBSICHATH CYIIHOCTh, SIBJICHHM, NPOIECCOB, COOBITHUH, JeNaTh BBIBOABI H
0000111eHNsI, [1aBaTb apryMEHTHUPOBAHHBIC

OTBCTBI, IIPUBOJAHUTL IIPHUMCPHBI,

CBO60,ZIHO€ BIaACHUC MOHOJIOTUYECKOM PCYbLO, JJOTUYHOCTB )41

NOCJIEI0BATEIIBHOCTh OTBETA;

OLeHKa «XOpoOWIO» BBICTABIISIETCS 3a BBINOJHEHHE TECTOBBIX 3aJaHU;
NPAKTUYECKUX 3aJaHUI; KOHTPOJIBHOU PaOOTHI; 3aIIUTY JIAOOPATOPHBIX B YCTHO-
NUCbMEHHOM (QopMe U OTBETHI HAa BOIPOCH 3K3aMEHAIIMOHHOTO OuieTa.
OnenuBaercs 0TBET, 0OHAPYKUBAIOIIUI TTPOYHBIE 3HAHUS OCHOBHBIX MPOIIECCOB
U3y4aeMoM MpeIMETHOM 00JIaCTH, OTINYACTCS TITyOMHOU M TTOJTHOTOM PAaCKPBITHS

TEMBI, BJIaACHHUC  TCPMHUHOJIOTHUYCCKUM alrrapaTom; YMCHHUC OOBSICHSITH

CYIIHOCTh, SIBJICHUH, IPOILIECCOB, COOBITHH, AeNaTh BBIBOJABI W 000OIICHUS,
JaBaTh apryMEHTUPOBAHHBIC OTBETHI, PUBOIUTH MMPUMEPHI; CBOOOHOE BiIaJICHUE

MOHOJIOTUYECKOM pPCYbIO, JOTNYHOCTD u IIoCJICA0BAaTCIBbHOCTD OTBCTAa.

HOHYCKaeTCH OJHa — ABC HCTOYHOCTH B OTBCTC.

OHGHKa «YAOBJECTBOPUTECJIbHO» BLBICTABILICTCA 3a BBIIIOJIHCHHE 3a

BBIMIOJIHEHUE TECTOBBIX 3a/IaHUI; MPAKTUYECKUX 3aJaHUI; KOHTPOJIbHOU pabOThI;
3amuTy Ja00paTOPHBIX B YCTHO-TTUCBMEHHOW (JOpME W OTBETHI Ha BOMPOCHI
OrneHuBaeTcs OTBET,

OK3aMCHAIITMOHHOI'O ousera. CBHI[CTCJII)CTBYIOHII/II;'I, B

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

OTJIMYAIOIINIICS HEIOCTaTOYHOW TIyOMHOM U TOJHOTOM pPACKPBITHS TEMBI;

MU3y4aeMOM  NIPEAMETHOMU
3HAHUEM OCHOBHBIX BOIIPOCOB TEOpHUHU; €la00 CHOPMHUPOBAHHBIMU HABBIKAMHU

aHanu3a  SBJICGHHM,  IPOIECCOB, YMEHHEM

apryMEHTHUPOBAHHbIE OTBETHI U MPUBOJAUTH MPUMEPHI; HEAOCTATOUYHO CBOOOHBIM

HCOOCTAaTOYHBIM JaBaTb



BIAJCHUEM MOHOJOTHYECKOU p€4blO, JOTHYHOCTBIO M IIOCJICAOBATCIBbHOCTBIO

OTBCTA. I[OHYCKEICTCSI HECKOJIBKO OITMOOK B COJCPKaHUU OTBCTA.

OueHka «Hey/10BJIETBOPHUTEJbHO)» BBICTaBISETCSA 3a Cl1ab0€ M HEIMOJHOE

BBINIOJIHEHHUE TECTOBBIX 3a/IaHMi; MPAKTUUYECKUX 3a/JaHHM; KOHTPOJIbHON pabOTHI;

3alUTy JIaOOpPaTOPHBIX B YCTHO-MUCHMEHHOW (OopMe U OTBETHI Ha BOIPOCHI

IK3aMEHAIIMOHHOr 0 OWJIeTa.

3. IlepeyeHb OLEHOYHBIX CPE/ICTB

KpaTKaH XapaKTCPpUCTUKA OINCHOYHBLIX CpPCACTB,

UCITOJIB3YEMBIX — IIPH

TEKYILEM KOHTpPOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAlMM 00y4aroLerocs
10 JTUCUUIUINHE:

HaumenoBanue
Ornucanne O1eHOYHOTO
OIICHOYHOTO KpaTkast xapakTeprcTHKa OIIEHOYHOTO CPEACTBA cpecTRa
CpeICTBa P
CpenctBo TPOBEPKU E€HUI MPUMEHSTh Kommnekt
KontponbHas pes poBep ™ P .
aGora (KutP) MOJIyYeHHBIC ~ 3HAHWS I PEIICHWs  3a1ad | KOHTPOJIBHBIX 3aJIaHU
P OTIPEJICIICHHOTO THIIA TI0 TEME WITH Pa3Ieiy 110 BapHaHTaM
ITepeuens 3aannii u
OTHer 1o Bremonnenne  maGopatopHoit  paboThl, 00pabOTKa | BOMPOCOB IS 3AIUTHI
HA60PATOBHOI Pe3yabTaTOB UCIBITAHUM, U3MEPEHH, SKCIIEPUMEHTA. | JIabopaTOpHOU paboTHl,
a6o£e ( (;) 1P Odopmitenune oTYeTa, 3aIuTa pe3yJIbTAaTOB | TIEPEUYeHb TPEOOBAHUM K
P 71a60pPaTOPHOI pabOTHI 110 OTYETY OTYETY
CpenctBo OLEHKH YMEHHUS NMPUMEHSThH IOJIydEHHBIE
TEOpEeTUYECKHe 3HAHUS B MPAKTUUYECKOW CUTYaIUU.
[IpakTrueckoe KomruiekT 3agau u

3amanue (I13)

3agaHue HaIpaBJICHO HA OLICHMBAHWE KOMITETCHIIMH
M0 JTUCIHUIUIMHE, COACPKHUT YETKYI0 HMHCTPYKIIMIO TIO
BBITIOJTHCHHUIO WJIH aJITOPUTM JCHCTBUI

3aJaHud

Cucrema CTaHIaPTU3UPOBAHHBIX 3aJlaHui,
KoMIiiekT TecToBbIX
Tecr (Tecr) MO3BOJISOIIAS aBTOMATU3HPOBATh IpoLeaAypy SaAiL
U3MEpEHUs YPOBHsI 3HAHUI U yMEHUM 00y4aronierocs A
4. IlepeyeHb KOHTPOJBHBIX 33JaHUI WJIM HHbIe MAaTepHAJbI,

Heo0XoauMBble /JIsl OLleHKHM 3HAHWI, YMEHHl U HABBIKOB, XapaKTePU3YIOIIHNX
Tanbl (POPMUPOBAHUS KOMIIETEHIIMIA B IpoLecce OCBOEHHUS TUCHMILIUHBI
Ilpumep 3a0anus

s texkyuero kourposas TK1:
[TpoBepsiemas kommnerenmusi: OIIK-5.1 — /leMoHcTpupyeT 3HaHUE oOnacTei
MIPUMEHEHUS, CBOICTB, XApaKTEPUCTUK OJIIEKTPOTEXHUUECKUX MaTEpPUaloB, B

COOTBETCTBUHU C TPEOyEeMbIMU NTapaMeTpaMH;

OTtuer no J1abopaTtopHoii padore (OJIP)




KonTpoabHbie Bonpockl K J1abopaTopHoii padore Ne 1 «Kpucrajm3anusi MeTaljIoB
U coJieit»

1. Ilepeuncnure ¥ ONUIIKUTE CYHIECTBEHHBIE XapaKTEPUCTHKH KPUCTATUYECKOM
CTPYKTYPBHI.

2. DHepreTHyeckue YyciIoBUs TMpollecca Kpuctaumsauuu. [louemy mnpeBpaiieHus
MIPOUCXOJIAT TP CTPOTO OMPEICTICHHBIX TeMIIepaTypax?

3. Kakumu BHEIIHUMH YCTIOBUSIMHU OTIPEJIEIISICTCS arperaTHOE COCTOSTHHE BEIIecTBa?

4. Tlouemy He COBHAHAIOT TEOpeTHYecKas MW  (aKTHUECKass TEeMIIEpaTypbl
KpUCTaJIIU3aluu?

5. Kak BamsieT cTeneHp MepeoxsaxaeHus Ha MpoIece KpUCTAITH3AIM MeTasia?

6. UTo Takoe Makpo- U MUKpoaHaIn3?

7. Kakue nedextsl 0OHapyKHUBAIOTCS P MaKpOaHAINU3€ U MUKpoaHaiuze?

8. Kak yctpoeHn ontudeckuii MUKpOCKOTT?

9. Kak BBISIBIISIETCSI MUKPOCTPYKTYpPa METAJIOB?

10. Kak moaroTaBiauBaeTcss MUKpOIUTHG AJIs UCCIeT0BaHUS?

KouTpoJbHble Bonpochl k JiadoparopHoii padore Ne 2 «Mertanorpadpuyeckuii
MeTO/I MCCJIeOBAHUS)
1. YUTo Takoe MaKkpo- U MUKpOaHaIu3?
2. Kakme nedexTsl CTpOEHHsS MaTepUaloB OMPEACISAIOTCS TPH MaKpoaHAIM3E |
MHKpOaHaIN3e?
3. Kak ycTpoeH ONTHYEeCKUd MUKPOCKOM?
4. Kak BBIABISETCS MUKPOCTPYKTYpa METAJIIOB?
5. Kak moaroTaBnuBaeTcss MUKpOILTHG AJI UCCISTOBaHUS?
6. Ilo kakuM Tpymnmam MPOU3BOAUTCS KIacCU(MUKAIUS KEITe30-YIIIEPOAUCTHIX CTUIABOB?
7. Kakue CTpyKTYpHBIE COCTABIISIIOLINE XapaKTEPU3YIOT CTAIH U UYT'yHBI?
8. Kak mpoTtpaBnuBaercsi NEPIUTHOE 3€pHO?
9. Kak npoTpasmuBaetcst heppuTHOE 3€pHO?
10. Kak noacuutaTh cofep:kaHue yriepoaa B JOIBTEKTOUIHOMN cTanu?

Has tekymero kourposast TK2:

[Tposepsemas komnetenmus: OIIK-5.1 — JlemoHncTpupyeT 3HaHUE OOJacTeit
NPUMEHEHHS, CBOMCTB, XapaKTEPUCTHUK OJJIEKTPOTEXHHUUYECKUX MATEpHANOB, B
COOTBETCTBHH C TPEOYEMBIMU TapaMeTpaMHU

KonTpoJibHbIE BONPOCHI K j1adopaTopHoii padore Ne 3 «UcnibiTaHME MATEPUAJIOB HA
pacTsizKeHHe U CHKATHE»

1. Uto Ha3bIBaeTCs MpeaeoM TeKy4eCcTH U MpeaesioM MPOYHOCTH MaTepuana?

2. Kakne mexaHWYecKkHe CBOWCTBa MaTepHalia MOXHO ONPEIeNUTh [0 JIuarpaMmme
pacTspKeHus?

3. Ha kakoii ucnpiTaTeIbHON MalllvHe BIMOIHsIeTCS paboTa?

4. Kakoit npumensiercst oopazen?

5. Kak npoBoauTcs HyneBasi JUHUSA U OCH KOOPJAUHAT Ha AUarpaMMe pacTsHKeHHs ?

6. Kak omnpenenstor mnpenen TEKy4yecTH, €CIM Ha JUarpaMMe pPAcTSHKEHHS HUMEeeTcs
y4acTOK, NMapajuiebHbI OCH YAJIMHEHHUS?

7.1I0 xakol BEJIWYMHE OTHOCUTEIIBHOTO OCTaTOYHOIO YAJMHEHUS OIpPEAEISAIOT
YCIIOBHBIN IIpesien TeKy4ecTn?

8. Kak omnpenenstoT yclIoBHbBIN IPEe TEKYYECTH 10 JUarpaMme pacTsHKEHUS?

9. Ha xakyro muomans cedeHHs oOpaslia HYKHO AETUTh MaKCHUMAalbHYIO Harpysky,
KOTOPYIO BBIIEp KAl 00pasel A0 pa3pyllieHus, IPH ONpeIeIeHUH Mpeiena MPOYHOCTH ?

10. [ns kakoro ydacTka AuarpaMMbl pacTsKEHUs CIIpaBeAiuB 3akoH ['yka?



11. Kak u3MeHSIIOTCSI CBOMCTBAa Marepuaia, €Clid OH IOJBEprajics MpelBapUTEIbHON
BBITSKKE 32 IIPEJIEI TEKy4ecTH ?

12. Kakue MeXaHHYECKHE XapaKTEPUCTUKU MOXKHO OIPEAEIUTb IPU HCIIBITAHUN
IUIACTUYHBIX MaTepUAJIOB Ha CKaTHE?

13. Kakue MexaHHYECKHE XapaKTEPUCTHUKUM MOKHO OIPENEIUTbh IIPU HCIBITAHUU
XPYINKUX MaTepHajioB Ha cxaTHe?

14 JIJis KakuX MaTepuajoB HCIBITAHHEC HA CXKATHE WMEET OOJBIIOE MPAKTHICCKOE
3HaueHue?

KonTpouabHbie Bonpockl K 1adopaTropHoii padore Ne 4 «cnbiTanue MaTepuajioB Ha
YIApHYIO BSA3KOCTh U oNpe/iesieHHe TBePA0CTH CILIABOB
. Uro Takoe pabora ynapa?
. Uto Takoe ynapHasi BSI3KOCTb?
. Uem BBI3BaHA HEOOXOJMMOCTH MPOBEICHUS UCTILITAHUHN Ha yIapHbBINA U3ru6?
. Ponb Hagpesa B 00pa3iax npu UCHBITAHUSAX MAaTEPUAIOB HA yIapHbBIN U3THO0.
. Kaxue Buzp! Hasipe3oB B oOpasnax npexycmatpusaet ['OCT?
. Jaiite mpumep o603HaueHUS pabOTHI yaapa.
. Kak o603Havaercs yaapHas BSI3KOCTh?
. B xakux ciydasx He yKa3bpIBaroTCs HUPPbI B 0003HAYEHUH YAapHOH BA3KOCTU?
9. YCTpoiCTBO M MPUHIUII IEHCTBHSI MATHUKOBOTO KOIIpA.
10. ITopsaok npoBeIeHNs NCIIBITAHUS MAaTEPUAIIOB HA YIAPHYIO BSI3KOCTb.
11. YUto mnoHMMAIOT 1O TBEPAOCTHIO MaTepurasna’?
12. Ha3BaTh TOCTOMHCTBA UCIIBITAHUI HA TBEPAOCTbD.
13. Ha3Bath OCHOBHBIE CITIOCOOBI OTIPEIeTICHUS TBEPAOCTH MaTePHAJIOB.
14.YT1o Takoe UHACHTOPHI, U3 KAKMX MAaTEPUATIOB OHU BBITIOJTHSAIOTCS?
15. Ha3Batb TpeOoBaHUsI, MPEIBSIBISIEMbIC K UCIIBITYEMOM TTOBEPXHOCTH 00pa3Iia U K €ro
TOJILIMHE.
16. Kakoit meTo onpeniesieHus1 TBEPJAOCTH CIIEAYeT UCIIOIb30BaTh JUIsl JIATYHH M OpPOH3
17. Kakoil MeTton ompeaesieHusi TBEPAOCTH CIEAYET HCIMOJIb30BaTh MJIs 3aKaJ€HHOU
ctanu Mapku LIX15.

OO\ LN B~ W~

IIpumeps! npakTuyeckux 3aganuii 1ias TK2:

1. Teopetnueckas temneparypa miaiaeHust cBuHua 327°C. K Havany KpucTajuiM3aluu
KUkl Metaiu nepeoxianuiu 10 200°C. UeMy paBHa CTENEeHb NEPEOXIIAXKICHUS

2. Temneparypa kpuctrammzauun Mmenn 1090°C. OauH CIUTOK MEOW 3aTBEpAEBaAN C
nepeoxnaxaenuem 100°C, apyroit - 500°C. 3apucoBaH, 00pa30BaBUIYIOCS CTPYKTYPY CIUTKa U
OOBSICHUTB pe3yJbTar.

3. Heo6xonumo 3aMepuTh TBEPAOCTb Y 00pa3LOB U3 MATKOTO aJlOMHHMEBOIO CIUIaBA U
TBEPIOH 3akajeHHo# cranu. Kakue meToabl 3aMmepa TBEPIOCTH JIOJDKHBI OBbITh PEKOMEHIOBAaHbBI
111 3TOTO U oyemy?

4. Jlns BHOBb CO3JaHHOTO METANIMYECKOTO CIUIaBa HEOO0XOJAUMO OIpeNesIuTh
XapaKTEPUCTUKHU NPOYHOCTH M IIAaCTMYHOCTH. Kakoil MeTox MCHBITaHUN BBl PEKOMEHAYETE U
KaK IPOBOJIUTCS ONPEAETICHUE ITUX CBONCTB?

5.9to mpoucxoaut B cTpykrype craimu ¢ 3,6 %C npu OxJIaXAEHWH B €r0 MHTEpBaje
temneparyp Mexay JuHusaMu ECF u PSK quarpammsr?

6. Kakue (a3bl 1 cTpyKTypHBIE COCTABIISAIOLINE MOXKHO 1MoJTyduTh B crase € 0.01 % npu
ero oxjaxaeHuu ot 1550°C no komHaTHOM Temneparypsl? Kakue ¢a3oBble npeBpalieHus npu
9TOM MPOXOJAT B CIUIaBe?

7. Onpenenuthb coctaB 3BTekTOoMAa B crase ¢ 0,7 %C, ecnu crnaB ObLUT TEpeoXTaKICH
1o 700°C.

8. YkaxuTe CTpyKTypy cTanu 45, KoTopas oOpa3yercsl MpH HarpeBe 10 TeMIepaTypsl



700°C, 750°C, 850°C, 950°C, 1000°C, ecnm craighb NpU BBHIUIABKE JOTIOJHUTEIHHO ObLIa
pacKucieHa allOMHHHAEM B KOBII? VI3MEHMTCS JIM CTPYKTypa CTalIM IMpH MMO0J0OHOM Harpese,
€CJI CTaJIb PACKUCIHUTH TOJbKO FeSi mm FeMn?

9. Heranu u3 cramu Y8 noasepriuch HarpeBy Ha Temneparypy 780 °C, mocie yero osiHa
MapTusi JeTajlel OXJIaXKJaIach C MeUblo (OUYeHb MEJJICHHO), a Apyrasi napTus ObLia MepeHeceHa B
neyb ¢ Temmeparypoir 500°C u BelaepkuBanach B Hedl 2 waca. Kakas crpykrypa Oynmer y
neraneil | u Il maptuii nocsie oOpabOTKHM 1 OyIyT JIU OTIMYATHCSA UX CBOICTBA?

10. B cransx mocne HarpeBa Ha Ttemmepatypy 770°C o0pa3oBaiMCh CTPYKTYpHI: a-
MapTeHCuT + ¢eppur; 6 - MapTeHCUT + meMeHTUT + Aoct. OnpenenuTb OPUSHTUPOBOUYHO
COoJIepKaHKe YIIepoaa B CTasIX C Pa3HOU CTPYKTYPOH.

11. OOpa3upl ctanu Y8 ObuM HarpeTsl Ha Temneparypy 770°C u mocie BbIIEPKKU
OXJIXKJTAIMCh B Pa3HBIX Cpelax - Ha BO3IyXe, B Maciie, B Boje, pactBope NaCl B Boze. Ilocie
OXJIaXKJIEHUS 00pa3Ibl UMENN pa3HyIo TBEPAOCTh. OOBSICHUTE MPUUNHY 3TOTO SIBIICHUSL.

12. B uem paznuume B (a30BOM COCTaBE W CTPOCHHUH MPOAYKTOB oTiycka mpu 650°C u
MPOJAYKTOB HM30METPUYECKOTO TIPEBPALICHHS TEPEOXIXKJACHHOTO ayCTEHHTa IPH TOH Ke
TeMIIepaType B CTallU ¢ coaepxkanueM yriaeposa 0,4 %?

13. Mmuorue 3yOuarble Kojeca JBHrarejeil JO/DKHBI — 00Jafgath  BBICOKHMMH
XapaKTePUCTUKAMU MPOYHOCTH M BSI3KOCTH. B cilydae M3rOTOBJICHHUS 3yOUaTBHIX KOJIEC ITyTEM
Hapesa W3 MpyTKa yaapHas BSA3KOCTh B IMOTIEPEYHOM HAIlpaBJICHUH, T.€. B HANpaBICHUH HM3rHoa
3yba, Oyaer oTtHocutenbHO HU3KOW. [logoOparh Mapku cTamw Ijisi U3TOTOBJICHHS 3yO4aThIX
kojec auamerpoM 50 MM u BeicoTol 40 MM, oOecrieunBaroieil moyrydeHre mociie TepMUIEeCKOn
o0OpaboTku npenena tekydectu He Hke 500 Mlla, tBepnoctu He Hmxe HB 250-260 u ynapHoit
Bs3kocTd He HIke 0,4 MJDx/M?. YKa3aTh XMMMUYECKHH COCTAaB CTalM, PEKMM TepMHUYECKOi
00pabOTKH U MUKPOCTPYKTYPY CTAIH B TOTOBOM U3JICITHH.

14. Ilex wm3roToBiseT 3yOuarble Kojieca aumameTpoM 50 MM M3 IIEMEHTYEMOW CTaJl.
[Tomo6pate Mapku ctanu: a) ajs 3y04aThIX KOJIeC, padOTarOIIMX B YCIOBUAX OOBIYHOTO U3HOCA
U ynaapa; 0) mns 3y0daThiX KoJjec, pabOTalolmuX NP TOBBIIICHHBIX YACIBbHBIX JTaBICHUSX.
VYka3zaTb XUMHUYECKHUI COCTaB BBIOPAHHBIX MApOK CTaJId, PEKOMEHJI0BATh PEKUM TEPMHUUECKOMN
00paboTKH, OOBSICHUTH Ha3HAYCHHE KAXKIOW Omepaluu TEPMOOOpaOOTKM W €€ BJIMSIHHE Ha
CTPYKTYpY U cBoiicTBa cTayid. COMOCTaBUTh MEXaHUYECKUE CBOMCTBA CTAJIU BHIOPAHHBIX MapOK
B TOTOBOM H3JI€JIMH U MPHUBECTH MEXaHUUYECKHUE CBOMCTBA, KOTOPHIE MOXKHO TMOIYYHUTH IPHU
U3TOTOBJICHUM TOJOOHBIX 3yO4aThIX KoJieC U3 MOIUGUIUMPOBAHHOTO YYryHa, XOPOIIO
paboTaromiero Ha U3HOC.

Has texkymero kourposas TK3:

[Tposepsemas komnetenmus: OIIK-5.1 — JlemoHcTpupyeT 3HaHUE OOJacTeit
MIPUMEHEHUS, CBOMCTB, XapaKTEPUCTHUK SJIEKTPOTEXHUYECKUX MaTepuajoB, B
COOTBETCTBUH C TPEOyEMbIMU MTapaMeTPaMH.

KonTpoabHble Bonpochl K 1adopaTopHoii padore NeS «/Ilmarpamma Fe-C u
CTPYKTYPa KeJ1e30yIJIepoIuCThIX CIIABOB)

1. KakoBo Ha3HaueHue quarpaMMbl COCTOSIHMS CIIaBa JKene30-yriaepoa?

2. HazoBute (a3l crjaBa >Xene30-yriepos, AaWTe HUX OMNpeleieHHEe W YKaKHUTe
CBOMCTBA.

3. Kakue kpucraiindeckue pereTku UMerT peppur, ayCTeHUT, TpaQuT U IEMEHTUT?

4. HazoBuTe XapaKTepHbIE TOUKH AUArPAMMBbI JKeNe30-yriaepoa. YTo OHM MOKa3bIBaKOT?

5. HazoBuTe xapakTepHble JIMHUH IMarpaMMbl JKeJe30-yriaepoa. YTo oHM moKa3bIBatoT?

6. B yem paznuunMe SBTEKTUYECKOTO W SBTEKTOMIHOTO MPEBpAIICHUI B Kejne30-
YIIEPOIUCTHIX CIIIaBax?

KoHnTposabHbIe BOnpockl K 1adopaTopHoii padore Ne6 «OCHOBHBIEC BUIBI



TepMHYecKOi 00padoTKH yIiIepoauCThIX cTajel. 3aKalKa M OTIIYCK CTaJIu»

1. Kak u3MeHsAIOTCS CTPYKTypa M CBOMCTBA CTajdd NpPU OXJIAKICHUM AYCTEHHTA C
Pa3IUYHON CKOPOCTHIO?

2. Yrto Takoe KpUTHYECKAsi CKOPOCTb 3aKaJIKH CTaIu?

3. Jaiite onpeneneHue copoUTa, TPOOCTUTA M MAPTCHCUTA 3aKAJKU.

4. Yro Takoe creneHb TeTparoHaJIbHON KPUCTANINYECKON PEeIIeTKH MapTeHcuTa?

5. Uem otimuaroTcst mpouecchl U Qy3noHHOTO U 0e311(p(Hy3HOHHOTO IMpEeBpaIICHUI
ayCcTeHHuTa?

6. HazoBuTe npeaBapuTEIbHBIE U OKOHYATEIbHBIC BUABI TEPMUYECKON 0OpaOOTKH CTANIH.

7. Kakue 3ransl BKJIIOUAET OTKUI CTaIn?

8. B uem 3axmrouaercs quddy3MoHHBIN OTRUT cTanu? HazHadyeHue 3Toi oneparuu?

9. Uem OTIMYAIOTCS TTOJTHBIA U HEMOJIHBIN OTXKUT CTaJIN?

10. B kakoii cpene mpou3BOIAT OXJIAXKACHNUE JETANIN C TEMIIEpaTypbl HarpeBa B Ipoliecce
HOpMaJU3auu?

11. HazoBuTe 11€71b 1 OCHOBHBIE 3TaIlbl 3aKaJIKH CTaJIH.

12. O6ocHyiTe BBIOOP ONTHMAJIBHBIX TEMIIEPATyp 3aKaJKU J0- W 3a39BTEKTOMIHBIX
CTaJIeH.

13. HazoBuTe 11€71b U CTAJIUH OTITYCKA.

14. Kak W3MEHSAIOTCS CTPYKTypa W MEXAHMYECKHE CBOMCTBA 3aKAJIEHHOM CTajlu B
3aBUCHMOCTH OT TeMIepaTypbl OTITycKa?

KoHTpoabHBIe BONPOCHI K J1adopaTopHOii padoTe Ne7 «M3MepeHue yaeabHOro
COMPOTHUBJIEHHs TPOBOAHUKOB. M3yueHne TeMnepaTypHoii 3aBUCHMOCTH CONMPOTHBJIEHHUS
NPOBOIHMKOB U Pe3UCTOPOB»

1.OnunmTe MeXaHu3M MPOBOIUMOCTH IEKTPUUECKOTO TOKA B METaJUIAX.

2. Kak BIUSIIOT FeOMETPUUYECKUE pa3MEPBI MPOBOHUKA HA €r0 COMPOTUBIICHUE?

3. [TpuBenute 3akoH OMa 17151 y4acTKa IEKTPUYECKOM LIETH.

4. HazoBHUTE METOBI U3MEPEHUS CONTPOTUBIIEHUS IIPOBOTHUKA.

5. Kakoli MeTton W3MEpeHHs COMPOTUBICHHUS, U3 PACCMOTPEHHBIX B TEOPETHUYECKOM
4acTu, sBJseTcs 0osiee TOUHbIMU?

6. IlpuBenute Qopmyny omnpeaenaeHuss YAECIbHOTO COMPOTUBICHHUS OJHOPOJHOTO
IIPOBOJHUKA.

7. YKaXuTe THI 3a7a4d MaTeMaTHIeCKOU (PU3UKH, periaeMoi B 1abopaTopHO padoTe.

8. [IpuBenute onpeneneHne CKAIIPHOTO AIEKTPUUECKOTO MOTEHIINATIA.

9. Ilepeuncnure rpaHUYHbIE YCIOBHUSA, NPHUMEHSEMbIE TIpU PELIEHUU 3aJa4d
MaTeMaTH4eCKOU (hU3HKH.

10. Kakue mapaMerpsl MarepuaioB 3aJal0TCs MPU PELICHUU 3a/1ayd SJIEKTPUYECKOIO
10JI51 HOCTOSIHHBIX TOKOB?

11. [IpuBeauTe KapTUHY NEKTPUUYECKOTO OIS IPOBOJHUKA C TOKOM.

12.B yeM npUHLUNHAIBHOE OTJIMYME IPOBOAHUKA OT TUAJIEKTpUKa?

13.ITpuBenute onpeneneHue TKC. EquHuiiel ero u3mMepeHusl.

14 Martepuainel ¢ kakuM TKC ucnons3yroTes Juisi H3roTOBJIEHUS pE3UCTOPOB?

15.Yem oTnryaroTcs NoNOKUTENbHbIN U oTpunatenbubiil TKC.

16. IIpuBenute hopmyny onpezereHus: TeMIepaTypHoro KoagGuireHTa COnpoTUBICHUS.

17. IlpuBemmte mnorpemHocTs MynbTuMmerpa Tthna MASTECH MY64 npu m3Mmepenun
TEMIIEPaTYPBbI.

18. Otmnuarores mu TKC unctsix atomapHbix MetaimuioB oT TKC Meraminos ¢ npumecsaMn?

KonTposabHnbie Bonpocsl K JiabopaTopHoii padore Ne§ «M3ydyeHue TemMnepaTypHOl
3aBUCMMOCTH  CONPOTHBJICHHS  NOJYNPOBOAHUKOB. KoHTakTHbBIe  fIBIeHMA B
MOJIYNIPOBOJHMKAX U OapbepHbIil poTodIPdeKrT»

1. B ueM npuHIMIIMAIBHOE OTJIIMYNE TOJIYIPOBOJHUKA OT IPOBOAHUKA?

2. [IpuBeaure onpeneneHne TEpMOPE3UCTOPA.



3. Kakue marepuaiibl UCTIONb3YIOTCS U1 U3TOTOBJIEHUS TEPMOPE3UCTOPOB?

4. IlpuBeauTe KaueCTBEHHBIH XapakTep 3aBUCUMOCTEN CONPOTUBIIEHUS OT TEMIIEPATYyphbl
TEPMOPE3UCTOPOB C OTPULIATENHHBIM U noJioxkuTenbHbIM TKC.

5. TIlpuBegure Qopmyny Aus ONpeaeseHHs TeMIepaTypHOro Kod(guuueHTa
COIIPOTUBIICHHUSL.

6. [IpuBenuTe onpenenacHre U YHEPreTUUECKHUE AUATPAMMBI P-TI IIEPEX0/ia.

7. Ilpusenure onpenenenue Goro-3/C.

8. Kakue maTepuabl HCMIONB3YIOTCS JJIs1 H3TOTOBIEHUS (POTOAMOIOB?

9. IlpuBenuTe OCHOBHBIE MapaMeTpsl (hoToANOA.

10. INpuBenute BAX ¢dorommona B pa3uuHbIX PEKUMAX.

11. Onummte oco6eHHOCTH (DOTOreHEepPaTOpHOro U (HOTOAMOIHOTO PEKMMOB,

12. Yro Takoe TeMHOBO#1 TOK hoToanona’?

KonTposabHble Bompochl K JadoparopHoii  padore Ne9  «U3mepenme
AUIJIEKTPUYECKOH TPOHMIAEMOCTH W yIyia JMIJIeKTPUYEeCKHX TMOTepb TBEPABIX
AUIJIEKTPUKOB»

1. IlpuBeauTe onpeneseHne NONSAPU3aLNAN JUICKTPHKA.

2. HazoBuTe OCHOBHBIE MEXaHU3MBI MOJIAPU3ALUN AUIJICKTPUKA.

3. [IpuBeaure ompeneneHHe OTHOCUTENbHOW  JAUAJIEKTPUUECKON  MPOHUIIAEMOCTH
Marepuana.

4. ®uznueckas NpUpoIa JUNIEKTPUUECKUX ITOTEPh MAaTEPUAIIOB.

5. [IpuBeaure onpeneneHne TaHreHca yria AUJIEKTPUYECKUX MOTEPb.

6. Ilepeuncnure OCHOBHBIE BHIBl AMIICKTPUUYECKUX TOTEPh MAaTEpPHANIOB IO HX
0COOEHHOCTSIM U (PU3UUECKOU MpUpoIe.

7. llpuBenmute BEKTOPHBIE AMArpaMMmbl, COOTBETCTBYIOIIHME TMOCJIEAOBATEILHON U
MapajuieJIbHOM CXeMaM 3aMelleHUs KOHJIEHCAaToPAa.

8. K weMy MOryr nmpuBecTH BBICOKHE AMDIEKTPUYECKHE IMOTEPU B KOHJEHCATOpaxX M
M30JIILIMOHHBIX MaTepuanax?

9. IlpuBenute onpeneneHne CKATIPHOTO MEKTPUUECKOTO MOTEHIINANIA.

10. Ilepeuucnute TrpaHUYHBIE YCIOBHS, MPUMEHSEMbIE TIPU PEUICHUH 3aJady
MaTeMaTH4eCKOU (PU3HUKH.

11. Kakme mapamerppl  MaTepuajoB  3aJalOTCd  NpPU  PELICHUU 3334
ANEKTPOCTATUYECKOTO MOJIs?

12. [IpuBeauTe KapTUHY MEKTPOCTATUUECKOTO MOJIS IIJIOCKOTr0 KOHAEHCATOpa.

IIpuMepsl TECTOBBIX 3aJaAHUI:

TectoBble 3ananus aasa TK1
3aganue 1

[[J'Iﬂ KPpUCTAJLUIMICCKOI'O COCTOSAHUSA BCIICCTBA XapPAKTCPHO...

* HaIM4He AAJIBHETO MOPAJAKa B PACIIOJIOKCHUN YaCTHIL
HaJIMYHE TOJBKO OJIMKHETO nopsaaKa B pacCItOJIOKCHUH YaCTUL]
KOBKOCTb

BbICOKas 3JICKTPOIIPOBOJHOCTDb

3aganue 2

AmopdodHble BelecTsa. . .

* UIMEIOT TOJIBKO OJIM)KHUHN MOPSIOK B PACIIOIOKEHUH YaCTHUI]
aHU30TPOITHBI

UMEIOT TAJIbHUH MOPSAIOK B PACMIOJIOKEHUH YACTHI



HMMEIOT OTIPE/ICIICHHYIO TeMIIepaTypy IUIaBICHUS
3aganue 3

JIy1s1 BEECTB ¢ METAJUINYECKON KPUCTAJUIMYECKOU PELIETKON XapaKTepPHBI:
* KOBKOCTb, IJTACTUYHOCTD

XpYIKOCTb, HU3Kasl TEILIONPOBOJHOCTD

HU3KHE JJIEKTPO- U TEIJIONPOBOJHOCTD

CKJIOHHOCTB K BO3TOHKE, XOPOIINE JUIEKTPUIECKUE CBOMCTBA

Samaune 4

CBOHiCTBO, 3aKJTIOYAIOIIEECS] B CHOCOOHOCTH BEILIECTBA CYIIIECTBOBATH B Pa3IMUHBIX
KPUCTAUTHIECKUX MOIU(DUKAIUAX, HA3BIBACTCH. . .

* monumopduzmMom

AHU30TPONHEN

U30MepUen

nzoMoppuzmMom

3amanue 5

CBOHCTBO, 3aKIIFOYAOIIEECS B 3aBHCUMOCTH CBOWCTB OT HaIlPaBIICHUS B KPHCTAILIE,
Ha3bIBACTCA. . .

* aHM30TpOTHEH

noauMopduzMom

n3oMepuen

AJUIOTPOIUEH

3aganue 6

XapakTepucTUKa PeleTKy, ONpeAessionias Yuciao aTOMOB, HAXOAAIIUXCS Ha
HauMEHBIIIEM PAaBHOM PACCTOSIHUU OT JAHHOTO aTOMa, Ha3bIBAeTCA. . .

* KOOPAMHALIMOHHBIM YHCIIOM

6a3nucomM

K03 PHUITMEHTOM KOMIIAKTHOCTH

rapamMeTpoM perIeTKu

3aganue 7

ToueunbiMu neekTaMu KpUCTAIITUNYECKON PELIETKH SBIISIOTCS. . .

* BakaHCUU

JMCIIOKAUU

I'PaHULIbI 3€PEH

TOPBI

3amanue 8

JluneiHbpIMU Ae(PeKTaMH KPUCTATITNYECKON PEIIETKU SBISIOTCA. . .
* MUCIIOKAIIUU

BaKaHCHU

TPaHUIIBI 3epeH

TPEIIUHBI

3aganue 9
Kpucrannudeckas pemierka, mpeacTaBIeHHas Ha PUCYHKE, HA3bIBACTCH...



* TpaHeleHTPUPOBAHHON KyOU4eCKOH
00BEMHO-TIIEHTPUPOBAHHON KyOUIECKOM
reKCaroHaJIbHOW IJIOTHOYIIAKOBAHHOM
MPUMHUTUBHON KyOHYeCcKOM

3aganue 10

KpI/ICTaJ'IJ'II/I‘-ICCKaSI pelieTKa, MpeaACTaBJICHHAA HAa pPUCYHKC, HA3bIBACTCA...

* 00beMHO-IICHTPUPOBAHHON KyOUYEeCKOMH
TpaHEIICHTPUPOBAHHON KyOUUYECKOM
TE€TparoHaJbHOU

reKcaroHajJabHOM MJIOTHOYIaKOBAHHOM

3amanue 11

[ToBepxHOCTHBIMU Ae(EeKTaMHU KPUCTAIUTMYECKON PEIIETKHU SBIISIFOTCA. . .
* IpaHMIIBI 3epEH
PaKOBHHEI
KpaeBble TUCIOKAIIH
BHUHTOBBIC JTUCIIOKAIINH
TecToBbIe 3aganusa k TK2

3amanne 1
Ha pucynke noka3zana cxema usMepeHusi TBEPAOCTHU IO METOY. ..
p
~10
7%
d
|

2
* bpunenns
Poksemnna
Buxkkepca
[Topa

3amauue 2



CrniocoOHOCTh MaTepHala COPOTUBIIATHCS JCHCTBUIO BHEITHUX CHJI, HE Pa3pyIIasch,
Ha3bIBACTCHL. ..

* IPOYHOCTHIO
TUTACTUYHOCTHIO
TBEPJOCTHIO
BSI3KOCTBIO

3aganue 3
Ha pucynke noka3ana cxema U3MepeHus TBEPIAOCTH 110 METOY. . .

* Bukkepca
Poksenna
bpunenns
[lopa

3aganue 4

HNunentopom npu usmMepeHun TBEpAOCTH Mo MeTtoay Poksema (mkana C) CIyKHuT. ..
* aJIMa3HBIN KOHYC

anMasHas mupamuaa

CTaJbHOU 1Iap

CTaJIbHOU KOHYC

3amanue 5

CrocoOHOCTh MaTepuraja COMPOTUBIIATLCA BHEIPEHUIO IPYroro 0oJiee TBEPAOro Teja
Ha3bIBAETCA. ..

* TBEpJIOCTHIO

IUIACTUYHOCTBIO

MIPOYHOCTHIO

BSI3KOCTBIO

TecToBbIe 3agannsa Kk TK3

1. 3J'IeKTpOTCXHI/ILICCKI/IC MaTepuajibl pa3AaCidrOT Ha MMPOBOJAHHUKH, IMOJYIPOBOIHUKH U
JUDJICKTPHUKH B 3aBUCUMOCTH OT:

*IMIMPUHBI 3aNpeIIeHHON SHEePreTHYECKON 30HbI*
*yIeNbHOTO ANEKTPUYECKOTO CONIPOTUBIICHHUS
TEPMOCTOUKOCTH

Ipezeiia MIpoYHOCTH

2. ConpoTuBJeHNE TUIIEKTPUKA YHCICHHO paBHOE COMPOTUBIICHUIO Kyba ¢ peOpom 1w,
€CITU HaIPsDKEHUE MPUIIOKEHO K IBYyM ITPOTUBOIIOIOKHBIM I'paHsIM KyOa Ha3bIBAaeTCH. ..

*ynenbHbIM 00bEMHBIM ™
yIIeTbHBIM MMOBEPXHOCTHBIM



IIOJIHBIM YACJIbHBIM
PCAKTUBHBIM

3. K nonynpoBoAHUKOBBIM OTHOCSITCSI BCE MaTepHabl psaa. ..

*SiC, Ge, Se, monnaneTuieH
P, Si, Na, nmonudtriex

B, Si, Al, mOnMBUHIWIXIIOPH]T
Si, Ge, Se, momucTHPOII

4. Kakoil MaTepuall Ha3bIBalOT TBEPJIOU MEbIO?

*MeJlb, YIIPOYHEHHYIO XOJIOIHOM TUTacTUUecKou nedopmarueit
ANEKTPOJIUTUUECKYIO ME]Ib

MCI[HI)II\/JI CIIJIaB, conepmamnﬁ JICTUPYIOIIUEC DJICMEHTHI, ITOBBIINAOIINNE TBEPAOCTDH
OTOXKKCHHYIO MC/Ib

5. 3aBUCHMMOCTb  MarHMUTHOM  MHAYKUWHM  NIPEABAPUTEIBHO  HAMAarHUYEHHOTO
(dbeppoOMarHuTHOroO MaTepuasia OT HapsPKEHHOCTH MarHUTHOTO TOJISl Ha3bIBaeTCs. . .

*reTyiei rucrepesrca

MarHUTHOM aHHU30TPOINHEIN

MAarHATOCTPUKIUEH

3akoHOM [lamena

6. ’Kene3oHukeneBble MATHUTOMSATKHE CIUIaBbl HA3bIBAIOT. ..
* mepMaioaMu

anschepamu

OpoH3amu

MAarHUTOAURIIEKTPUKAMU

7. 1151 U3roTOBIEHUSI MArHUTOIIPOBOIOB TPAHC(POPMATOPOB MPUMEHSIOT. . .
+ KPEMHUCTYIO JIEKTPOTEXHUYECKYIO CTalb

JIUThIE BBICOKOKOAPIIUTUBHBIE CILIIABBI

JIETMPOBaHHbBIE CTAJM, 3aKaJCHHbIC HA MAPTEHCUT

MarHuTOTBepible PeppUTHI

8. Haubonee Bbicokyro Temmneparypy Kriopu umeer...
* K0OAJIbT

JKene3o0

HHUKEIb

raJoJIMHUN

9. MarHuTHbIe CCPACUHHUKU H3 3HeKTpOTeXHI/I‘leCKOI71 CTaJIn U3roTaBJIMBAIOT M3 TOHKHX
JIUCTOB C HpOCHOﬁKaMH HU30JIAHUA OJIA. . .

* YMCHBIUICHUSA TIOTCPb HAa BUXPCBBIC TOKU

YBCINYCHUA KOBpHHTHBHOﬁ CHJIBI

YIIPOIICHUA TCXHOJIOTUH

UL YMCHBIICHU A KOPPO3UU

10. Temnepatypa, mpu KOTOPOl (eppoMarHUTHbIE MaTepuanbl TEPSIOT MarHUTHBIE
CBOMCTBA, Ha3bIBAETCS] TOUKOIL. ..
* Kropu



I'n66ca
IIJIABJICHUS
UYepnosa

Tunosbie BaApuaHTbHI KOHTPOIBLHOM padoTs! Ans TK3:
Bapmuant 1
. Kakue tumnsl kpucTaminyeckux peieTok Bbl 3HaeTe?
. Kak BIusItoT ycnoBus KpucTaJlsIM3allui Ha CTPOEHUE CIIUTKA?
. UTo Takoe KpUTHUECKUI 3apOJIbIll, OT YETO 3aBUCUT €ro pasmep?
. Ilo kakum rpynmam npousBoautcs knaccuduranus Fe—C crmaBoB?
. Kak npoucxoaut ycranoctHoe paspyiienue?
. UTo Takoe auarpamMma COCTOSIHUS KeJIe30-yIIIepo/l U TJIe OHA UCTIOJb3yeTCs?
. Kakue ctpykrypHble cocTaBistoniie o0pa3yroTcs B CTalix?
. Uem 4yryH OTJIMYAETCs OT CTAJICH MO CTPYKType?
. Kaxoii mpunuun nocrpoenus quarpammsl Fe-C?

10. Kakue (a3oBble npeBpalieHus IPOUCXOAsT B CIIJIaBaxX MPH OXJIaX/IEHUU U Harpese?

Bapuanr 2

1. Jlmst vero HeoOxXoauMa TuarpamMma COCTOSIHUS CIIJIaBOB?

2. YTo Takoe KpUTHUYECKHE TOUKH IIPEBPAIICHUS B CIIaBaXx?

3. Tloctpoiite kpuByto oxjaxaeHus st cramd ¢ 3 %C u OOBSICHHUTE MPOIECCHI
00pazoBaHus CTPYKTYPHI B OTOM CTaJIH.

4. Onpenenuts cocTaB cruaBa ¢ 1 % C, ecnu craB 0pu1 iepeoxiaxkaeH 10 S00°C.

5. Kakue Bubpl TepMuueckoit 00paboTKH Bbl 3HaeTe?

6. Uto Takoe crapenue?

7. Kak BIUSIET CKOPOCTh OXJIAXKJECHUS HA CTPYKTYpPY CTaln?

8. Kakue cyiiecTByIoT BUIbI OTIYCKA U JIJIS1 YETO OHU MPUMEHSIOTCS?

9. B uem paznuune B (pa3oBOM COCTaBE M CTPOCHHH MPOIYKTOB OTIycka mpu 650°C u
MPOJIYKTOB HM30METPUYECKOTO MPEBPAIlCHUs MEPEOXJIaXJACHHOTO ayCTeHUTa MpH TOU Ke
TeMIIEpaType B CTANIU ¢ coaepxanueM yraepona 0,4 %?

10. Kak npousBecTH 3akanky ctaiu 457

Bapuanr 3

1.CymiecTBeHHbIE XapaKTEPUCTUKN KPUCTAIIMUECKON CTPYKTYpPHI

2. DHepreruyeckue yCJOBHUS TIpoliecca Kpucramimzauuu. lloyemy mnpeBpaiieHus
MIPOUCXOJIAT MPU CTPOTO OIMPENEICHHBIX TeMIepaTypax?

3. Kakyro posp UrparoT HecOBEpILIEHCTBA CTPYKTYphl KpucTayuioB. Kakyio pons urpaior
JMCIIOKAIlMU B BOMPOCAX MPOYHOCTH U IJIACTUYHOCTU MaTepuana.

4. XapakTepHucTruKa TBepAbIX PAaCTBOPOB 3aMEIICHHUS.

5. Briueptute quarpammy COCTOSIHHS JKelle30 — KapOul Jkere3a, CHUIINTE MPEeBPaIlleHus
U MOCTPOMTE KPUBYIO HarpeBaHus B unrepsaie temmepatyp ot 00 no 16000 °C ¢ npumeHeHuEM
npaBuia a3 / ms crasa, conepxkaniero 0,3%C.

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

7. HazoBuTe peXxuM TepMHUECKOW 00pabOTKU (TemIeparypy 3aKajKd, OXJIaKJarollylo
cpeay M TeMmmepaTypy oTmycka) ¢pe3 u3 cranu Y12. ONumuTe CyIIHOCTh HPOXOJSAIIMX
IpeBpaIleHU I, MUKPOCTPYKTYPY U TBEPJOCTh HHCTPYMEHTA M0CIJIe TEPMOOOPAOOTKH.

8. Omummre, B KakMX OTPACHsIX MPOMBIIUIEHHOCTH OCOOEHHO TEpPCIEKTUBHO
MpUMEHEHHE TUTaHAa U CIIJIaBa TUTaHa.

O 0 1N DN K W~

[TonHBIN KOMIUIEKT 3aJlaHUK U MAaTepUAIOB, HEOOXOAUMBIX JJIs1 OLICHUBAHUS
pEe3yAbTATOB O0YUCHHUS MO AUCIUIUIMHE, XpaHUTCS Ha Kadenpe pa3padoTyuka.

Jy1st MpoMesKyTOYHOM aTTeCTALUM:



Bomnpocsl k 3k3ameny

1. Ilpeamer MarepuanoBeicHus. BiusHue Tuna cBsi3M Ha CTPYKTYpy U CBOMCTBA
KpHUCTAJIJIOB.

2. Kpucrannuueckoe CTpO€HHE MaTepUasoB. DJIEMEHTapHas KpUCTaIndecKas siueika.
Tune! kpucTammaeckux pemretok. [lommmopdusm xenesa.

3. Knaccudukanmss  snmekrporexHudeckux — marepuaioB  (OTM):  mpoBoaHUKH,
MOJTYITPOBOIHUKH, IUAJIEKTPUKH, MATHUTHBIE MaTepUalbl. 30HHAsI TEOPHUs TBEPIOTO Tea.

4. JleexThl KPUCTAUIMYECKOTO CTPOCHHUS U MX BIIMSIHUE HAa IPOYHOCTH MAaTCPUAIIOB.

5. Tumsl cBsi3eil MEKIy CTPYKTYPHBIMH YAaCTHI[AMH BEHIECTBA. THIIBI 3apsIOB B BEIIECTBAX:
CHJILHOCBSI3aHHBIE, CTA00CBS3aHHBIE M CBOOO/IHEIE.

6. OrHocuTenpHas JUDJICKTpHUYCCKasd MNPOHUIAEMOCTE OUIJICKTPUKOB. HOJ’IHpI/I3OBaHHOCTL
JM3JIEKTPUKOB. BEKTOp 3IIEKTpHUECKOro cMemieHus. TeMrepaTypHblii KodQOUIUEHT IHIIEeKTPUIeCKON
HNPOHUIIAEMOCTH. 110aspU3yeMOCTh AUAIIEKTPUKOB.

7. YnenbHoe 00BEMHOE U yJIENbHOE MOBEPXHOCTHOE COINPOTUBIICHUS JUAIEKTPUKOB.
VYaenpHas NpPOBOAMMOCTb JUAJEKTPUKOB. (OCHOBHOE ypaBHEHHE 3JIEKTPOIPOBOJHOCTH.
Hocurenu 3apsn0B B AUDIIEKTPHUKE.

8. Jlmarpamma pacTspkeHusl. XapaKTepUCTUKH YIPYTOCTH, TJIACTUYHOCTH M MPOYHOCTH
MaTepuasoB, OMpelesieMble IPU CTaTUYECKOM HarpyxeHuu. Buael nedopmanuit. Mexanusm
yOpyrou u miaactTudeckoi aedopmanuu. XapakTepuCTUKU YIIPYTrOCTH U IUIACTUYHOCTH.

9. Jlunamuueckoe HarpyKeHue MaTepuaioB. YJapHas BS3KOCTb. XPYINKOE€ M BSI3KOE
pa3pyllIeHre MaTepPHUAIIOB.

10. IuHamuyeckoe Harpykenue marepuaioB. [lopor xmagHonomkoctu. Temmeparypa
MOJYXPYIKOCTH.

11. TBepaocTs MaTepuasioB. MeTo1bl ONIPEACIICHUSI TBEPAOCTH.

12. XapakTepuCTHKH, ONpEaeIsieMble MPU [UKINYECKOM HArpyKEHUU MAaTEpUAIIOB.

13. JlebopmanmonHoe yrpoUyHEeHHE METAIOB (Hakjen). Biusaue HarpeBa Ha CTPYKTYPY
Y CBOMCTBA Ie(hOPMUPOBAHHOTO MeTaIlIa (BO3BPAT U PEKPUCTAILTHA3AIIHS ).

14. Tumbl METAINIMYECKUX CIUIABOB.

15. Jluarpamma COCTOSIHMSI CILIAaBOB C HEOTPAHUYEHHOW PAaCTBOPUMOCTHEO KOMIIOHEHTOB
B TBEPAOM COCTOSIHUU. MeToja MmocTpoeHHs. XapakTepHble JIMHUU U TOYKH, (a30BbIi COCTaB
oOnacTei.

16. IIpaBuno oTpe3KoB.

17. lnarpamma cOCTOSIHUS JJIsl CIUIaBOB OOpa3yroIUX MEXaHUYECKUE CMECH U3 YUCTBIX
KOMIIOHEHTOB. XapaKTepHble TMHUH U TOUKU. Da30BbIN cOCTaB 00JIACTEH.

18. lmarpaMma COCTOSIHUS CILJIaBOB C OTPaHUYEHHOM pAaCTBOPHUMOCTHIO KOMIIOHEHTOB B
TBEPAOM COCTOSTHUU. XapaKTEpHbIE TUHUHU U TOUKU. Pa30BbIN cOCTaB 00IACTEMH.

19. umarpaMma cOCTOSIHUSA CIJIABOB C YCTOWYMBBIM XUMHUYECKUM COEIUHEHUEM.
XapakTepHble TUHUU U TOUKH. Da30BbIi cOCTaB 00IaCTe.

20. 3axkonomepHocT KypHakosa.

21. Jlmarpamma COCTOSIHHSI JKEJI€30YIJIEPOJUCTBIX CIUIABOB. XAapaKTepHbIE JMHUHU U
Touku. KoMmoHeHTsl, ¢a3bl, 1Byxda3Hble CTPYKTYPHIL.

22. JlnarpaMma COCTOSIHUS KEJIE30yTrIIePOJUCTBIX CIJIAaBOB. AHAJIU3 KPUBOW OXJIAXKACHUS
TEXHUYECKOTO XKeye3a.

23. JlnarpamMma COCTOSIHUS KEJI€30yTIIePOUCTHIX CIIJIAaBOB. AHAIU3 KPUBOM OXJIaXKICHUS
JIO3BTEKTOUHOTO CIUIABA.

24. JlnarpaMma COCTOSIHUS KEJI€30yTIIePOUCTHIX CIIJIAaBOB. AHAIU3 KPUBOUM OXJIaXKICHUS
3a3BTEKTOMIHOTO CIUIABA.

26. JlnarpaMmma COCTOSIHUSI JK€JI€30YTIEPOIUCTIX CILUIABOB. AHAIN3 KPUBOM OXJIAXKICHUS
3BTEKTOMIHOTO CILJIaBA.

27. IlpeBparieHus B CTalsX PU HArPEBE U MEIJIEHHOM OXJIaXK/ICHUH.

28. JlmarpaMMa  HM30T€PMHUYECKOTO  TpeBpaileHus  aycteHuTa. CTpyKTypHbIE
MpEBpAIIEHUs B CTAIM MPU OXJIAKICHUHU C PA3IUUYHON CKOPOCTHIO.



29. Kpuruyeckas CKOpPOCTh 3akanku. MapreHcuT. OCOOCHHOCTH MAapTEHCUTHOTO
IIPEBPALLEHUSI.

30. Omxur cranu. Hasnauenue, craanu. Buasl omkura.

31. Hopmanuzauus cranu. Haznauenue, ctaauu.

32. 3akanka crtanu. Hasmauenwe, craguu. BeiOop TemmepaTypbl 3akasku JUIsl J10- U
3a9BTEKTOMJHBIX CTaJlel. 3aKaluBaeMOCTh U MPOKAIMBAEMOCTh cTanu. Kputuueckuil auamerp
3aKaJIKH.

33. Ornyck cranu. Hasnauenue, craguu. Buael ornycka. BnusiHue Ttemmeparypsl
OTIIyCKa Ha CBOMCTBA CTaJIH.

34. LlemenTauus crtanu. Pexxumbl TepMuyeckoil 00pabOTKU LIEMEHTYEMBbIX HU3/IEIH.

35. A3sortupoBanue cranu. CpaBHUTEIbHas OLIEHKA IIPOLIECCOB Aa30TUPOBAHUS U
L[EMEHTAI1H.

36. VYrnepoaucteie cramu. CocrTaB, BIMSHUE KOMIIOHEHTOB Ha CBOMCTBA CTajH.
Packucnenune cramu. Knaccuduxanust yriepoaucTsix cTajeil, MeXaHH4YecKHe CBOMCTBa HU
npumeHenne. Krnaccuduxamnus 1mo cOAEp)KaHUIO JIETHUPYIOIIMX 3JEMEHTOB, IO COCTaBYy, IO
paBHOBECHOU cTpykType. JlerupoBanubsie cramu. MapkupoBka. Kiaccudukanus mo cTpykrype
10CJIe HOpMaJIU3alHH.

37. Yyrynsl. CoctaB. [locromHcTBa u Hemoctarku. Knaccudukanus, MapKkupoBKa U
00JacTu MpUMEHEHHUSL.

38. XKaponpodHOCTh U MON3y4ecTh cTanu. Kputepnn xapornpoyHocTr

39. Xumuueckass KOppo3usi MeTamioB. Kputepuili CTOMKOCTH METauIOB K XUMHYECKOU
KOPpPO3UHU. DJIEKTPOXUMHYECKass KOPPO3Us METALIOB. BHIBI 3IEKTPOXUMHYECKONW KOPPO3HH.
KopposnonHocrolikue cranu.

40. Kopp0o3MOHHOCTOMKHNE MOKPBHITUSA METAIUIOB. METOIbI 3aIlIUTHI OT KOPPO3UH

41. Amomunuii u menp. CBOWCTBA, NMPUMEHEHHUE, MapKU. AJIOMUHHUEBBIE CILUIABBI.
Knaccudukanus no nuarpamme coctostuust. Busiel, MapkupoBKka, IpUMEHEHHUE.

42. Tepmuueckas o0padoTka aropantoMuHus. OTXKUT, 3aKalika, CTApEHHUE, BO3BPAT.

43. bponssl. Knaccudurarusa, mapkupoBka, npuMmenenue. Jlatyau. Knaccudukamms,
MapKHpOBKa, IPUMEHEHHE.

44. Komno3uiuoHHbele MaTepuaibl. OOmas xapakTepucTHKa, KiaccuuKaius Mo THILY
HarojHuTeNst.  JlMCIepCHO-yIPOUYHEHHbIE  KOMIIO3MIMOHHBIE  MaTepuaibl. BoJOKHUCTBIE
KOMIIO3UIIMOHHBIE MaTE€pPHUaIIbI

45. HoBble KOHCTPYKIIMOHHBIE MaTepuaibl — MOHOKPHUCTAJIbI, aMOp(HbIE METaJlIbl,
HaHOKPUCTAJUTMYECKUE MAaTEPHUAIIbI, 3BTEKTUYECKNE KOMIIO3ULIUOHHBIE MATEPUAJIbI.

47. Yron IUaNeKTpUYEeCKUX MOTEPh, TAHI'€HC yIrila AU3IEKTPUYECKUX noTepsb. [lonHble u
yIeJbHbIE JTUAJIEKTPUUYECKUE MOTEPU MPU NEPEMEHHOM HAIPSKEHUU. BUIBI TUAIEKTPUUECKUX
MOTEPH B AJIEKTPOU3OJISALUOHHBIX MaTepUaiax.

48. TIpoboii 1 MepeKphITHE TUIICKTPHKOB. XapaKTEPUCTHKHU JIEKTPHUCCKON POIHOCTH. Brip
po0os AMAIEKTPUKOB. JlrHa cBOOOIHOTO TTpobera dIeKTpoHa.

49. Knaccudukanus AudISKTPHYSCKHX MaTEPHANIOB, BUMIBI, CTPYKTYpa H OCHOBHBIC
XapaKTEPUCTUKH

50. Ompenenuts THUN crulaBa (yrylepoaucrasi cTajib, JETUpPOBaHHAs CTallb, YYI'YH,
[[BETHBbIE METAJUIbl U CIUIABBI, METAJUIOKEPAMUYECKUH CIUIaB, MPHUIOH), XUMHUUECKUI COCTaB U
obnactu mpumenenus: Ct3km, Cr5cn, Crokn, Créme, Crans 20, Crans 45, V8, YV8A, V13,
VI13A, Al2, A20, IX15, P18, P6MS, P6MS®3, CYU 35, KU40-5, BU60, 15XM, 12XIMO,
12X17, 15X18CIO, 15X25T, 40X9C2, 12X18H9T, 10X11H20T3, A1, /{16, B9S, JI62, JIO70-1,
bpO® 6,5-1,5, JI59, JIAHS59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10K4H4JIL.
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