(I)ellepa.m,noe rocyrapCcrBeHHO¢€ GIOIDKeTHOC 06pa30BaTeJILH06
yupeskaeHue BbICIIero o0pa3oBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN

KI'2oYy

( AKTYANIN3NPOBAHO ) YTBEPX/AIO
p C)

eLieHnem ydeHoro coseta AT
Hupekrtop

npotokosn Ne9 ot 28.04.2026
I/IHCTI/ITYTa TCILNIOOHCPICTUKHA

Tloanucan: ®THOY BO «KI'DVy,

KABAHCKIN F'OCYIAPCTBEHHDBI

SHEPTETUYECHN YHUBEPCUTET

Bnagenen: 'anoxenko Cepreii Osneropuy. C . O . FaHOHCHKO
KIY  JlupeKTop HHCTHTYTa aTOMHOH H TCIUIOBOH SHEPIeTHKH,

Ceprugukar: 22 106E380CES0GA24F5558F0019C947E «30» wMmag 2023r

JHeticteutereH ¢ 25.02.2026 mo 27.02.2027

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

b1.0.16 MarepuasioBeieHrE W TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHUAIIOB

Hamnpasnenue 13.03.01 TenyosHepreTrka v TEIJIOTEXHUKA
MOJITOTOBKHU
Ksamudukanus bakanagp

r. Kazanp, 2023


Asus


[Iporpammy paszpaboranu:

HanmenoBanue J1OIKHOCTB, OdUO
Kadeapsl Y4.CTEIECHb, Y4.3BaHUE pa3paboTunka
MBTM JIOIIeHT, K.T.H. byntun A.E.
MBTM JloneHr, K.X.H. Slaosa O.10.
HanmeHnoBaHmue No
CornacoBanue Jara [Toamuce
10Ipa3/ICICHUS IPOTOKOJIA
Onob6peHa MBTM 19.04.2023 No9 E TRy e ——
JHasner6aes P. C.
CornacoBana OMC 22.05.2023 Nel2
3aB.xad., 1.T.H., 101I.
Mumnraneesa I'. P.
YuebHo-
CornacoBaHa METOINYECKUAI 30.05.2023 Ne9
JupexTop, K.T.H., JIOII.
coseTr UTD
I'armorenko C.O.
VY4eHLIl cOBET
Onob6pena TS 30.05.2023 Ne9 JIApeKTOp, K.T.1., OIL,
I'armorenko C.O.




1. Heab, 3a0aum U NJAHUpPYeMble PpPe3yJbTAaThl OOy4YeHHUS IO
AUCHUIIHMHE

Llenpt0 OCBOEHUS JUCHUIUIMHBI «MarepuanoBeieHHe U TEXHOJOTHUS
KOHCTPYKIIMOHHBIX MAaTE€pUaJoBy sIBIAETCA (OPMUPOBAHUE 3HAHUM O CTPYKTYpE,
CBOMCTBax, METOJlaXx JMAarHOCTUKH M OOpabOTKM MaTepHalOB Pa3IMYHOTO
Ha3HAueHHUs, Oo0JacTel MX MPUMEHEHUS M 3aKOHOMEPHOCTEH, OIpeaelsronmX
HKCILTYyaTAIllMOHHYIO HAJIEKHOCTh U3EIUIA U KOHCTPYKIIMI Ha UX OCHOBE.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

— YCTaHOBJIEHHWE MPUYMHHO-CIEACTBEHHON CBS3HM MEXKIY XHUMHYECKUM
COCTaBOM, CTPOEHUEM U CBOMCTBAMH MaTEPHUAJIOB;

— YCTaHOBJIEHHE (PU3UKO-XUMUYECKUX 3aKOHOMEPHOCTEM W3MEHEHUs
CTPOEHMsSI U CBOMCTB MaTEpHUaJOB MMOJA JAEUCTBHEM (DU3HUECKUX, XUMHUYECKHX,
OMOJIOTMYECKUX U JIPYTUX (PaKTOPOB;

— (popMUpOBaHUE 3HAHUI O KOHKPETHBIX BUAAaX MaTepuajoB, UX CBOICTBax
U 00JacTsX MNPUMEHEHUS KAaK KOMIIOHEHTOB 3JIEKTPOIHEPreTHYEeCKOro H
AJIEKTPOTEXHUUECKOI0 000pYA0BaHNUS;

— npuoOpeTeHne CTyACHTaMU MPAKTHYECKHX HABBIKOB IO OMPENEICHUIO
XapaKTEPUCTUK CTPYKTYPhI U CBOMCTB MATEPUAJIOB.

Komnerenmu u uHIUKATOPBI, opMUpyeMble y 00ydJaronuxcsi:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIITUN KOI[ 1 HAUMCHOBAHUE HHIAUKATOpa

OIIK-5 — Cioco6eH ucronp30BaTh

CBOMCTBA KOHCTPYKIIMOHHBIX U OIIK-5.1 — JlemoHcTpupyeT 3HaHHE oOiacteit
ANEKTPOTEXHUYECKUX MAaTEPUAIIOB B NPUMEHEHUS, CBOMCTB, XapaKTEPUCTHK
pacderax nmapaMeTpoB U PEKUMOB DJIEKTPOTEXHUUECKUX MaTepualioB, B
00BEKTOB MpodeCcCHOHATHHON COOTBETCTBUH C TpeOyeMbIMU MTapaMeTpamMu
NeSATeTbHOCTH

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTBytomue AUCHUIITHHBL (MOoaynu), npaktuku, HUP, np. dusuka,
XUMHS

[Tocnenyroume  aucuurmuiumHel  (Momynu),  npaktuku, HUP,  1p.
OHEpreTUYecKue MallliHbl, alapaTbl U YCTAHOBKHU

3. CTpyKTypa M coep:KkaHue TUCIUITHHBI
3.1. CTpyKTYypa AUCHMILINHBI

JL1st ouHOM popMbI 00yUeHUS

Bunx yuebnoii paboThl Beero | Bceero | Cemectp
3E 4acoB 4
OBIAA TPYAOEMKOCTD JUCHUITJIMHBI 4 144 144
KOHTAKTHAA PABOTA* - 69 69
AYJIUTOPHAS PABOTA 15 54 54
Jlexknuun 0,5 18 18




[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS - - -
JlaGopatopHbie paboThI 1 36 36
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 2,5 90 90
[TpopaboTka yueOHOTO MaTepuasa 1,5 54 54
KypcoBol mpoekT - - -
KypcoBas padota - - -
[ToaroroBka K MpoOMEKyTOYHOM aTTeCTaIluN 1 36 36
[IpomexxyTOoUHas aTTeCTAINS: 3
J1y1st 3a0uHOM hopMBbI 0OYUEeHHS
Bun yuebHo# paboTh Becero | Bcero | Cemectp
3E 4acoB 4
OBLLIAS TPYJIOEMKOCTb JIMCLIUTIJIMHBI 4 144 144
KOHTAKTHASI PABOTA* - 36 36
AVJIUTOPHAS PABOTA 0,39 14 14
Jlexun 0,17 6 6
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS - - -
JlaGopaTopHbIe pabOTHI 0,22 8 8
CAMOCTOSTEJIbHA I PABOTA OBYUAIOILETOCS | 361 130 130
[IpopaboTka yueOHOrO MaTepuaia 3,36 121 121
KypcoBoit mpoekt - - -
Kypcosast padota - - -
[ToaroToBKa K MPOMEXKYTOUHON aTTECTALUU 0,25 9 9
[TpomexxyToUHast aTTECTAIINS: 3

3.2. Conep:kanue IMCUMILVIMHBI, CTPYKTYPHPOBAHHOE MO pa3ieamM H

BU/aM 3aHATHH

Paznensl Pacnipenenenue ®opmbl U1 | NHAEKCH MHIUKATOPOB
UCHUIIINHBI TPYAOEMKOCTH BUII bopMHpyeMBIX
m TI0 BHJaM y4eOHON paboThI KOHTPOJIA KOMIIETEHITNH
S
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Paznen 1 6 12 18 TK1 OIIK-5.1; OIIK-5.3,Y
Paznen 2 6 12 18 TK2 OIIK-5.1; OIIK-5. 3,V,B
Paznen 3. 6 12 18 TK3 OIIK-5.1; OIIK-5.3,¥Y,B
DK3aMeH 36 OM1 OIIK-5.1; OIIK-5.3,V,B




| AITOTO | 144 | 18 | 36 | | 90 | |

3.3. Coaep:xkanue TUCHUNIHHBI

Pazgen 1. OU3NKO-XMMUYECKHE OCHOBBI CTPOCHUS MaTEpUalOB M HX
CBOWCTBA.

Tema 1.1. Bseodenue.  XapakTepucTHKa OOBEKTa U  IIpeaMeTa
MaTepHalOBE/ICHUs, MPOOJIEMbl U TEPCIEKTUBBI pa3BUTHs. DPUIUKO-XUMUYECKHE
OCHOBBI CTPOEHHUSI MAaTEPUATIOB.

O6mue TpeboBaHus, TNpeAbABIsAeMble K MaTepuanam. Kraccudukainus
MatepuanoB. Kpucramimyeckoe CTpOeHHE METAJIOB (THIBI KPUCTAIMYECKHUX
pEelIeTOK, AaHW30TPONUsl CBOMCTB KpUCTAJIOB, mnoiauMopdusm). CrpoeHue
peaNbHBIX KPUCTALIOB (AEPEKTHl KPUCTALINYCCKUX pemeTok). OCHOBHBIC
MOJIOKEHUS TIPoLecca KPUCTAUIM3AMU METAJUIOB U CIUIABOB U €€ BJIMSHUE Ha MX
CBOMCTBA.

Tema 1.2. ledbopmaniusi 1 MexaHUYECKHE CBOMCTBA MaTEPUAJIOB.

Hedbopmaruss metaimioB (BuAbl AehOopMallK, HECOBEPIICHCTBA PEIICTKU U
IPOYHOCTh METAJJIOB, CBEPXIUIACTUYHOCTb, Je()OpPMALMOHHOE YIPOUYHEHUE U
pEeKpUCTaNIN3alKs METAJUIOB MIPU HarpeBe). MexaHn4eckre CBOMCTBA METAILIOB U
CIUIABOB: NPOYHOCTb, YIPYIOCThb, TBEPAOCTb, BSI3KOCTb, IJIACTUYHOCTH U Ip. U
METO/Ibl UX OIPENEIICHUS.

Tema 1.3. Teopetnueckne OCHOBBI CIUIABOB. JlmarpamMma COCTOSIHUSA
YKEJIE30yIJIEPOAUCTHIX CIUIABOB.

Teopus cniaBoB (OCHOBBI TEOPUU, MEXAHUYECKHE CMECH, XUMHUYECKHE
COCIMHEHHUS W TBepAble pacTBOpbl). Juarpammel coctosiHus (mpaBwio (a3,
MpaBUJIO OTPE3KOB WJIM pblyara, oOmme 3aMedaHus 00 HX TMOCTPOSHUH,
IKCIIepUMeHTaIbHOe TTocTpoeHue, auarpammel |, I u Il pogos u ap., npaBuiio H.
C. Kypnakosa. XKene3zoyriaepoaucTsie CIrijiaBbl (KOMIOHEHTHI U (ha3bl B CILJIaBax
JKeneza C YIJIEpoJOM: B UyryHaX W CTalsX, JUarpaMMbl COCTOSIHUSI CILJIABOB
KEJe30 — IIEMEHTHUT U KeJie30 - Tpadur).

Tema 1.4. KoHCTpyKIIMOHHBIE MaTepraibl HA OCHOBE JKEJIE30YTIIEPOIUCTBIX
CIUIABOB.

[TpuHuunel knaccuuKauu U MapKUpoBKH cTasieid. KOHCTpyKUMOHHBIE U
WHCTPYMEHTAJIbHBIE YIJIEPOAUCTHIE U JIETUPOBAHHBIE CTANIU, X COCTaB U CBOICTBA.

Pa3znes 2. TexHOJIOTrUM KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.

Tema 2.3. TeopeTuyeckue OCHOBBI TE€XHOJOTUU TEPMHUUECKON 00pabOTKH
CTaJH.

CyImHOCTb, BUJBI U LIETH TEPMUUECKON U XMMHKO-TEPMHUECKON 00paboTOK
ctanu. BiusitHue TemMnepatypsl Ha CTPYKTYPY M CBOMCTBA METAJLJIOB, IPEBPAILICHHS
B CTajsiX MNpu HarpeBe (MEpIUTHBIC, MApPTEHCUTHbIC, AYyCTEHUTHbIE U Ip).
Cheponauzanus u rpaduTH3anus IeMEHTUTa B cTaisx. JKapompouyHble U
YKapOCTOWKHE CTaJIH.

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

OTxur, HOpMaiu3alus, 3aKkajka U OTHYCK. OCHOBBI TEOpUH KOPPO3HH,
BU/IbI KOPPO3UHU METANIOB, O0OpK0a U 3a1uTa 000pyA0BaHKS OT KOPPO3HH.

Tema 2.5. TexHonoruu nojaydeHus: 1 00pabOTKH MaTEPUAJIOB.

Meramnyprus. loMeHHOE NPOU3BOACTBO. JIMTEMHOE MPOM3BOJICTBO.



OOpaboTka MeTauIOB JaBieHMEM U pe3aHueM. llopomkoBas Meramutyprus
OnexTpodu3nUecKre 1 IMEKTPOXUMHUYECKUE METOIbI 00paboTku. CBapKa U maika.
MeTtoas! hopmMOBaHuUs U3AEIUNA U3 IIIIACTUYHBIX Macc

Tema 2.6. IIBeTHasa metamutyprusi. KOHCTpyKIIMOHHBIE MaT€pUaJIbl HA OCHOBE
LBETHBIX METAJJIOB U KOMIIO3ULIMOHHBIE MAaTEPUAIIBI.

Merammueckue wmarepuanbl. CTpykTypa, CBOWCTBA M NPHUMEHEHHE
QIFOMUHUS, M€Y U JIp. [IBETHBIX METAJUIOB B DHEPIeTHKE, CIUIABBI HA UX OCHOBE.
HoBple MeTamyeckue W HeMETaUIM4ecKne Marepuansl. [lonmumepHsle,
KOMITO3ULIMOHHBIE MaTepuabl (KM). Knaccuduxkarus, KpUTEPUU
KoHcTpynpoBanuss KM. [lucnepcHO-ynpouHeHHble M BOJIOKHUCTBIE KM.
Komno3utsl Ha OCHOBE MeTauIOB M noauMepoB. OOgacTM NPUMEHEHHUS
KOMIIO3UTOB.

Paszpnes 3. DIIEKTPOTEXHUUECKUE MATEPHUAIIBI.

Tema 3.1. IIpoBogHMKH, TOJYIPOBOJHUKH U JUAIEKTPHUKH.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI
JlauHbIi BuA pabOThI HE IPEYCMOTPEH YUE€OHBIM IUIAaHOM

3.5. TemaTu4ecKuii IJ1aH JJa0OPATOPHBIX PadoT
1. Kpucrannusanus METawioB U COJIEH.

2. Metamiorpaduueckuit METOJ] UCCIETOBAHUS

3. HcnpiTanne MaTepruaioB Ha PaCTSKEHUE U CKATUE

4. McripITaHUE MaTepUaIoB HA yIapHYIO BA3KOCTh U ONPEIEICHUE TBEPAOCTH
CILUIaBOB

5. dunarpamma Fe-C u cTpyKTypa *Kene30yriepoauCThIX CIUIaBOB.

6. OcHOBHBIC BUABI TEPMUUYECKON 00paOOTKM YTIIEPOAUCTHIX CTANCH. 3aKaika
Y OTILYCK CTaJlx

7. W3mepeHue yneiabHOrO0 CONPOTHBICHHUS TPOBOJHUKOB. M3yueHue
TEeMIIepaTypHON 3aBUCUMOCTH CONPOTUBIICHUS MPOBOIHUKOB M PE3UCTOPOB

8. N3yuenue TeMIIEpaTypHOU 3aBUCUMOCTHU CONPOTHUBJIEHUS
MOJTYNPOBOAHUKOB. KOHTaKkTHBIC SIBJICHHS B TMOJYNPOBOJHUKAX U OapbepHbBIN
dboTordhdext

9. U3MmepeHne OUANEKTPUUECKOW MPOHUIIAEMOCTH U yria JUAJIECKTPUUYECKUX
MOTEPH TBEPABIX TUIIIEKTPUKOB

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbIii BUA pabOTHI HE MPEIYCMOTPEH YUYEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OrneHnBaHue pe3yabTaTOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
paMKax TEKYIIEro KOHTPOJISI M TPOMEXKYTOYHOM aTTECTAIlMd, MPOBOIUMBIX II0
oabHO-perTuHroBoit cucreme (bPC).

[IIkaya O1eHKH Pe3yIbTaTOB O0YUEHHUS 110 JUCITUILUIHHE:

Kon Kon 3anaHu- YpoBeHb chOpMHUPOBAHHOCTH
KOMIIC- HWHAUKATOpa POBAHHLIC HHJUKATOpa KOMIICTCHIWH




TEHIUU | KOMIETeHLIUN €3yJIbTaThl . . Huxe .
H 1 pesy Bricokuii | Cpennuit Huzkwuit
o0ydeHus 1o CpEIHEer0
WCIUIUINHE
Amct ot 85 10 100 o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
[[xana oueHUBaHUS
HEYIO0B-
YAOBIIET- Y
OTJIUYHO XOPOIIIO JIETBOPH-
BOPHUTEIHHO
TCIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
B nonmrom | C HerpyOsl- | He B monmnoMm| He 3Haer
oobeme | mu ommOKa-|  oObeme ¢bm3uKo-
3HaeT MH 1 HEeJIO- 3Ha€T | XUMHYECKHUE]
¢bm3uKo- YeTaMu ¢uzuKo- OCHOBBI
XUMHYECKUE 3HaeT XUMHYECKUE| CTPOSHUS U
¢buznko- OCHOBBI | (PU3UKO-XH-| OCHOBBI CBOICTBa
XUMHAYECKHE | CTPOCHHUS M| MHYECKHE | CTPOCHHMS M | MaTepUasioB,
OCHOBBI CTPOCHUSI| CBOWCTBa OCHOBBI CBOIICTBa | 3aKOHOMEPH
¥ CBOMCTBA | MaTepuasioB,| CTPOCHUS M | MATEpPUAJIOB,| OCTH X
MaTepuasoB, | 3aKOHOMEpH| CBOMCTBA | 3aKOHOMEPH| W3MEHEHHUS
3aKOHOMEPHOCTH | OCTH MX | MarepHalioB,| OCTH HX oj1
WX U3MEHEHHSI | M3MEHEHUs | 3aKOHOMEPH | M3MEHEHHS | IeUCTBUEM
0] IeHCTBHEM TIOJT OCTH HX OJT BHEIITHUX
BHEITHUX NEUCTBUEM | U3MEHEHUS | JIEUCTBUEM | (PaKTOpPOB,
(haKTOPOB, THITHI M| BHEIIHUX IO BHEIITHUX THITBI 1
MapKu daxropoB, | meiictBueM | (hakTOpOB, MapKu
KOHCTPYKIIMOHHBI|  THIIBI U BHEIITHUX TUMBI M | KOHCTPYKIIN
X MaTepHualoB MapKH (akTopos, MapKH OHHBIX
KOHCTPYKITH | TUTIBI U Map-| KOHCTPYKIIM | MATCPHAIIOB
OHHBIX KU OHHBIX
OIIK-5 | OIIK-5.1 MaTepuasioB| KOHCTPYK- | MaTepHaJIOB
IIMOHHBIX
MaTrepraioB
YMETh:
CobomHo | VYwmeer ¢ Ymeer ¢ He ymeer
0e3 o1mmOOoK | HErpyObIMH | HETPYOBIMH | OCYILIECTBIIS
yMEeT | OIMOKaMH U| OIIIMOKAMH U Th
OCYIIECTBIISTh ) N
. | ocymecTB- |HemouéTa-MH HeouETa-M1 0OOCHOBAaHH
000CHOBAHHBIN 9
. JATh OCYILIECTBIIS | OCYILECTBIIS | bIid BEIOOp
P 000CHOBaH- Th Th MaTepua’os,
MaTepHaloB, .
CPEICTE HBII BBIOOp | 000OCHOBaHH| OOOCHOBAaHH| CPEJICTB U
P MaTepuasoB,| bl BBIOOp | BbIil BEIOOP | METOJIOB MX
METOJIOB MX
CPEICTB M | MAaTEPUAJIOB,| MATEPUAJIOB,| UCCIIEIOBAH
WCCIICIOBAaHMS Ha
METO/IOB MIX | CPEICTBH | CpEICTB U ns Ha
OCHOBE aHaJIn3a
-~ UCCIIeIOBaHHU| METO/IOB MX | METOIOB MX |  OCHOBE
Y s HA OCHOBE | ICCJICIOBAHH| CCIIEIOBAaHY|  aHAJIM3a
SKCIUTyaTaIlHH, .
aHaM3a | s HA OCHOBE| 51 HA OCHOBE| YCIIOBUI
9KOJIOTHYECKUX U .
YCIIOBHI aHanm3a aHaim3a | KCILTyarail
IKOHOMHYECKUX . .
OKCIUTyaTaly| YCIOBHUA YCIIOBHIH 17178
(haxkTopoB
u, AKCIUTyaTaly| SKCILTyaTally| SKOJIOrndec
HKOJIOTHYECK u, u, KUX U
UX 1 HKOJIOTUYECK| HKOJIOTUYECK| SKOHOMHUUEC




HKOHOMHYEC UX U UX U KUX
KUX HKOHOMHYEC| SKOHOMHUYEC| (hakTOpOoB
(haxTOpoB KHX KHX
(aktopoB | (akTopoB
BJIAJICTh:
IIponemonct| Mmeror Nwmeer He
PpHUPOBaHbI MECTO MHHHMAJTBH | TIPOJIEMOHCT
BCE OUIMOKU M | BIi HAOOp | PUPOBAHBI
HaBBIKAMU OCHOBHBIC | HE/IOYETHI B| BIAJICHUS | OCHOBHBIC
BbIOOpa HaBBIKH HABBIKAX | HABBIKAMU | HABBIKH
MaTepHaJoB U BBIOOpA BBIOOpA BhIOOpA BbIOOpa
Ha3HAYEHUS UX | MaTepUaJiOB| MAaTepUAJIOB| MaTepPUATIOB | MaTEpPUAIOB
00paboTKu u u u u
HA3HAYCHNS | HA3HAYCHMS | HA3HAYCHHMS | HA3HAUCHUS
174 174 ux ux
00paboTku | 00paboTku | 00paboTku | 00paboTKN
OI.[GHO‘IHBIG Marcpuajibl A IIPOBCACHHA TCKYIICTO KOHTPOJIA H

IPOMEKYTOUHOM arTectanuu npuseneHsl B [Ipuioxkenun k paboueil mporpamme

JUCITUITIIMHBI.

[ToHBIN KOMIUIEKT 3aJJaHUi ¥ MaTepUAJIOB, HEOOXOAUMBIX JIJI1 OLICHUBAHUS
pE3yNbTaTOB 00YUYEHUS [0 AUCLMIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.
5. Y4eOHO-MeTOoIM4YecKoe U UH(POPMALMOHHOE o0ecriedeHne JUCHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. MarepuanoBeieHHEe W TEXHOJIOTHSI KOHCTPYKITMOHHBIX MaTEPHAJIOB
yueOnuk a1 By3oB / C.H.Konecos, N.C.Konecos. - 2-e u3., nepepad. u nom. - M.

: Beicur. mk., 2008. - 535 c.

: . - ISBN 978-5-06-005950-2.

2. MarepuanoBeneHue. TeXHOIO0THsS KOHCTPYKIIMOHHBIX MaTEPUAJIOB : y4eo.
noco6bwue st By30oB / mox pexd. B. C. Uepennudenko. - 3-¢ u3., crep. - M. : Omera

- JI, 2007. - 752 c. :
370-00221-2.

ui. - (Beiciiee TexHuyeckoe oOpa3oBaHuUe).

- ISBN 978-5-

3. DIeKTpoTeXHUYECKOe MaTepuayioBefieHue: ydeOHoe mocobue / A. E.

CyxapnukoB. - KazaHs:

KI'ay, 2019. -

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

5.1.2. JlonoaHUTENBHAS IUTEPATYpA

1.  KOHCTpYKIIMOHHOE MaTepUalIOBEICHHUE :

180 c.,

yuebHoe

2734 Ko.

rmocooue

- URL:

1o

nucuuruinae "Martepuanoseaenue" / A. E. Cyxapuukos. - Kazans : KI'QVY, 2018. -
199 c., 4090 K6. - URL.: https://lib.kgeu.ru/irbis64r_plus/index.html.

2. MarepuanoBenenue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MAaTEPUAJIOB :
npaktukyM / O. C. Cupotku, A. E. Byatun, P. O. Cupotkun. - Kazaunp : KI'9V,

2022. - 130 c.

5.2. MudopmanuonHoe odecnedeHune

5.2.1. DneKTpOHHbIE U HHTEPHET-PECYPCHI



Bupryanbnas naboparopusi mo

MaTCpPUaAIOBCICHUIO

https://Ims.kgeu.ru/course/view.ph
p?id=2790

BBeneHue B MaTepuaioBeICHHE https://openedu.ru/course/misissMATSC1/

5.2.2. Tlpodeccuonanpapie 0a3pl AaHHBIX /| MH(DOpMaMOHHO-CIIPaBOYHBIC

CUCTEMBI
1 Nano

2 Ilnardopma SpringerLink
3 SpringerMaterials

4 KubepJlennnka

5.2.3. JlunileHsnoHHoe u

o0ecreyeHne TUCIUIUIMHBI

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

CBOOO/IHO  pPAacCIpOCTpaHsIeMOE MPOrpPaMMHOE

PexBusutel
Ne | HammeHoBaHME POrPaMMHOIO
Onucanue MOJITBEP K IAIOLIUX
n/m obecrnieueHus
JTOKYMEHTOB
KoMmIurekc KoMIbIOTEpHBIX Kommuiekc TpeHaxepos 1o
P PEHAZEP 000 "Hudorex" Ne21/19
1 UMHUTALMOHHBIX TPECHAKEPOB TEME COIPOTUBIICHUS
" " Hewuckn. npaso. beccpouno
ConpoTuBieHue MaTepuaIoB MaTepHaoB
Kommieke KoMIbIOTEpHBIX
P Kommneke tpenaxepoB no | OOO "Undorex" Ne21/19
2 UMHTALUOHHBIX TPEHAKEPOB
\ " Teme MaTepuanoseneHre |Heucki. npaBo. beccpouno
MarepuanoseneHue
[10 ans a¢dexTuBHOrO
. . CBoOoIHas IUIIEH3NSA
3 LMS Moodle OHJIAMH-B3aUMOIECUCTBUS

Hewucxki. mpaBo. beccpouno
npenojaBaress U CTy/IeHTa

6. MaTepuaJIbHO-TEXHHUYECKOE 0O0ecneuyeHue JUCITUTITIMHBI

HaumenoBanue Buaga

HaumeHnoBanue yueOHOM

y4eOHOU paboThI ayIUTOPHH, [Tepeuennr HEOOXOIMMOTO OOOPYIOBAHUS U
CTICIHATN3UPOBAHHOM TEXHHYECKUX CPEJCTB O0yUCHHUS
naboparopuu
Jlekuun YuebHast ayTuTOpHS IS Crernann3upoBaHHAS yaeOHas MeOenb,
MPOBEICHUS 3aHATHI TEeXHUYECKUE CPEICTBA O0yUeHHMS, CITysKale s
JICKIIMOHHOT'O THIIa MpeICTaBICHUS yueOHO uHpopManuu
OonbiIoN  aynuTtopud  (MyJIbTHUMEIUNHBIN
IIPOEKTOP, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 00O0pyAOBaHUE, y4eOHO-
HaTJIsTHBIC TOCOOMS
JlaboparopHsble VueOnas nabopaTopus CnennanusupoBaHHOE 1abopaTopHOE
padoThI «MertamnoBenenus», A-217 | obopymoBanne 1m0 npoduiaro  nmaboparopuu:

Jlocka  ayauTopHas; MYJIbTUMEAUNHBINA
9KpaH; TpPoeKTop; MOHOOJOoK (15 mrT.);
OMHOKYJISIPHBIH MUKPOCKOI; MUKPOCKPHHED;
kamepa 1nudpoBas K  OWHOKYJIIPHOMY
MHUKpPOCKOITy; Habop MeTtaiorpaduyeckux
0o0pa3loB, KOMIUIEKT IJIAKaTOB: IIpaBUIIa
KOHIEHTPAallUd M OTPE3KOB, HCIBITAHUSA Ha




yIapHbIM M3ru0, UCHBITAaHUS HA pacTsKEHHE
(3 wrT.), IMarpaMma yCJIOBHBIX HalpsKEHUH,
u3MepeHue  TBeppgoctd 1o  Poksemny,
U3MeEpeHne TBEPIOCTU 110 bpuneo

VYueOHast 1abopaTopust Crnenunani3upoBaHHOE J1abopaTopHOE
«Marepuanosenenusi», A-210 | obopynoBanne 10 Tpoduio  JIAbOpaTOPHU:
JlaGopaTopHbIit  cTO; 3JIEKTPOHArpeBaTEIIb

CHOJI-1; neus na6oparopuas IKIIC; npoekTop,
JKpaH; KOMIUIEKC «MOOMIBHBIA MEHEKEp»;
MeTtautorpadudecknii - Mukpockon ~ MUM-7,;
MHUKPOCKOIl OMHAaKyISpHBIA (5 mIT.); OTpe3HoU
CTaHOK;  MHKPOCKON  MeTaJIorpaduyecKuii;
U OBATBHO-TTOTNPOBATBHBII CTaHOK
JIBYXJUCKOBBII C MPWKUMHBIMU  KOJbLIAMU;
KOMIUICKTBI JIs1 BBIIIOJHCHUSA Ha60paTOpHI>IX
pabor (2 mT.); CTalMOHApPHBIA TBEPIOMEp IIO
PoxBemry (2 miT.); KOMIIIEKT 00pa3mnoB (6 mT.)

Komnerorepupiii knacc ¢ |Crnienuanu3upoBaHHas yyeOHas mMebenb Ha 30
BbIxog0M B MuTepHeT B-600a [mocamounsix mect, 30 KOMIIBIOTEPOB, TEXHH-
YecKHe CpejicTBa OO0y4deHHs (MyJIbTUMEIUi-
HBII MPOEKTOP, KOMIBIOTEP (HOYTOYK), SKpaH),
BUJICOKAMEPBI, IPOrpaMMHOE 00ECIICUCHHE

CamocrostenpHas |  KommbrotepHslii kiacc ¢ CrennanusupoBaHHas yueOHast medens Ha 30
pabora BbixozoM B MuTeprer B-600a | mocamounsix  Mect, 30  KOMIBIOTEPOB,
TEXHUYCCKHE cpencTBa 00y4eHUsI

(MyIbTUME-IUUHBIA TPOEKTOP, KOMIIBIOTED

(HOyTOYK), 9KpaH), BUJICOKaMepHlI,

IporpaMMHOe o0ecrieyeHue

Crenmanu3upoBaHHast MeOelb, KOMITBIOTEpPHAS
TEXHUKA C BO3MOKHOCTBIO BBIXO/Ia B
WNuTepuer u obecneuenuem aoctymna B SMOC,
9KpaH, MyJIbTUMEIUNHBIN POEKTOD,
MIporpaMMHOE obecreyeHue

YuraapHBIN 341
OuOIIMOTEKH

7. Oco0eHHOCTH OpraHu3aInun 00pa30BaATEeIbLHOM 1eATeJIbHOCTH JIJIsl JIHIL C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBamuabl
UMEIOT BO3MOYKHOCTH OECHpEMSATCTBEHHO TMEPEeMEIIaThCsi W3 OJHOTO y4eOHO-
7a00paTOPHOTO KOpITyca B IPYroM, MOTHATHCS HA BCE ATAXKU Y4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMATHCSI B YYCOHBIX M WHBIX TMOMEIICHUSX C YYETOM OCOOCHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st o6yuenus aun, ¢ OB3 v MHBaNMI0B, UMEIONIMX HAPYLIEHUS OMOPHO-
JIBUTATEIFHOTO arapaTa, 00eCIICUeHBI YCIOBHS OECIPENATCTBEHHOTO JOCTYyIa BO
BCce yueOHbIe ToMernieHus. MHpopManus O CIeluaabHbIX YCIOBHSX, CO3JaHHBIX
st ooydaromuxes ¢ OB3 u wHBamMaoB, pa3MelIeHa HAa CalTe YHHUBEpPCHUTETa
www//kgeu.ru. HWmeercs BO3MOXHOCTh OKa3aHUsS  TEXHUYECKOW  MOMOILHU
aCCHCTEHTOM, a TaKXKe YCIyT CypJIONePEeBOAUYUKOB U TU(IOCYPAOTIEPEBOTUHNKOB.

Jns  amantanmuu Kk  Bocnpuatvio junamMu ¢ OB3 u  uHBamumamu ¢
HapYIIEHHBIM CIIyXOM CIPAaBOYHOTO, Y4eOHOTO Marepuajga MO JUCIUTIINHE
00eCIeYnBaIOTCS CICTYIONINE YCIOBUS:



http://www.kgeu.ru/

- I JIy4lied OpUEHTallud B  ayJIUTOPUU, MPUMEHSIIOTCS CUTHAJIbI
OTIOBEILICHUS O HavaJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JIOCKE);

- BHUMaHUe cia0ociblaniero oOy4aronierocss MPUBIEKAETCS Ie1aroromMm
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ OOy4YarOMIMMCS, MEJAaroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TPEIJIOKEHUSIMH, OO0ecreynBasi BO3MOKHOCTh
YTEHUS 110 Ty0am.

KommneHncanys 3aTpyJlHEHHI pEYEBOTO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- UCTIOJIb30BaHUSI CXEM, TUarpamMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3CHTAINI
C TUNEPCCHUIKAMU, KOMMEHTUPYIOUUMHU OTJEIbHBIE KOMIIOHEHTHI H300paKEeHHUS;

- PETyJISIPHOTO TMPUMEHEHHUs YyHpaXHEHUH Ha Tpaduyeckoe BbIIACICHUE
CYILIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecriedeHs] BO3MOXHOCTU MJii OOy4Yarollerocs IMOJIyYUTh aJpECcHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Hnst  apgantanmuu Kk Bochpustdio JunamMu ¢ OB3 u uHBanumamu ¢
HApYIIEHUSMUA 3PEHHS CIPABOYHOIO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPEAyCMOTPEHHOTO  O0pa3oBaTeIbHOM  NPOrpaMMoil MO  BBIOpAaHHOMY
HaIpPaBJICHUIO OJrOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOIINE YCIOBUSL:

- BeleTca ajanTtanus oQuUIMaIbHOTO caiita B cetd MHTepHeT c yderom
OCOOBIX TOTPEOHOCTEW HWHBAIMAOB IO 3pPEHUIO0, OOECIEUMBACTCS HAJTUYUE
KpynHOpudTOBOM CIIpaBOYHON MH(OPMALIMK O paClIUCaHUU YUCOHBIX 3aHSITUH;

- IEJarOTUYECKU pabOTHHUK, €ro coOeceqHUK (Mpu HEOOXOJUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, MPEACTABISIOTCA OOYy4YalolUMCs, TpHU 3TOM
KK/l pa3 Ha3bIBa€TCs TOT, K KOMY N€Jaroruueckuii pabOTHUK 0OpaiaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMEILEHUS MEeJarornyeckoro paboOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- ieyaTHass WHGOpPMAIMS TPEAOCTaBiIsgeTca KpymHbIM Ipudtom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS,

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- PEJIOCTABIISIETCS. BO3MOKHOCTh HCIOJB30BaTh KOMIIBIOTEPHI BO BpeMsi
3aHSTHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (T10 JKEJTaHUIO 00YJaIONTUXCs).

dopMa TPOBENCHUS TEKYIIEM MW NPOMEKYTOUHOM AaTTECTAlUU  JJIs
obOyuaromuxcst ¢ OB3 1 UHBaIMAOB onpenesnsseTcs neJarorndeckuM paboOTHIKOM B
COOTBETCTBHUM C y4eOHbIM I1aHOM. [Ipu HeoOxoaumoctu obyuaromemycsi ¢ OB3,
WHBAIMAY C Y4YE€TOM WX HHAUBUIYAIbHBIX TCUXO(PU3UYECKUX OCOOECHHOCTEH
JTAeTCSl BO3MOXKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha
OyMmare, MHCbMEHHO Ha KoMIbloTepe, B (OpMe TECTUPOBAHUS U T.M., JHOO
MPEIOCTABISAETCS JOMOTHUTEIBHOE BpEeMsI JIJIsl TOJATOTOBKU OTBETA.

8. MeToauueckue peKoOMeHIaunH il § npenoaasaresen no
OPraHU3alHMN BOCIIUTATEJIbHONH PadOThI C 00y4arOIIMMHUCS.

Meroauueckoe oOecriedeHUe TMpolecca BOCIHUTAHUA  OOYYAIOIIMXCS
BBICTYTIAE€T OJHUM U3 ONPEEIAIONUX (PaKTOPOB BHICOKOI'O KaueCcTBa 00Opa30BaHUSI.
[IpenonaBarens By3a, JAEMOHCTPUPYS BBICOKMH MNpOodEeCCUOHATU3M, 3PYAMIIMIO,



YETKYI0 TPAKIAHCKYIO MO3UIUI0, CaMOAMCLUMIUIMHY, TBOPYECKHM MOAXOJ B
pemieHun 1npodecCHOHANBHBIX 3a7a4, B XOA€ 00pa30BaTelIbHOIO Ipoliecca
CIIOCOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanuzanmu IUCUUIUIMHBI TPENOAABATEb MOXET HCIOJIb30BaTh
CJIETYIOLIUE METO/Ibl BOCIIUTATEIbHON PabOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCIYT, BHYIICHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yOexXIeHre U ap.);

- METOJIbI OpPTaHU3AlUU JEATEIBHOCTH U (POPMHUPOBAHUS OIBITA MMOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOoBaHUE, MOpPYUYCHUE,
NpUYyYEHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALNI, TPEHUHT, YIPaXKHEHHE, U Ap.);

- METO/Ibl MOTHBAIIUU JIEATEILHOCTH U NOBeAEHUS (0100peHue, MOOoIIpeHne
COLIMAJIBHOM aKTUBHOCTH, NOpPUIAHWE, CO3JIaHWE CHUTyalud ycIexa, CO3JaHHe
CUTyalui JJIs1 SMOIIMOHATIbHO-HPAaBCTBEHHBIX MEPEKUBAHNN, COPEBHOBAHUE U JP.)

[Ipy peanuzanv OUCHMIUIMHBI MPENOAABATENIb JOJDKEH YUYUTHIBATH
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIIbHON IEATEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHKE Y OOYYarOIIMXCSl LIETOCTHOIO MHPOBO33PEHHS, POCCHICKON
UJIEHTUYHOCTH, YBaXKEHHUS K CBOEH ceMbe, O0ILECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIeCTBE JyXOBHO-HPABCTBEHHBIM U  COLIMOKYJBTYPHBIM — IIEHHOCTSM, K
HaIlMOHATBHOMY, KYyJBTYPHOMY W HCTOPHYECKOMY HACIEOHIO, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- hopMUpOBaHHE y OOY4YaIOIIMXCS AKTUBHOM TPAKIAHCKOM  IMO3UIH,
OCHOBAHHOM Ha TPaJIMIIMOHHBIX KYJBTYPHBIX, TYXOBHBIX U HPAaBCTBEHHBIX 1IEHHOCTSIX
POCCHICKOTO OOLIECTBA, JIs MOBBIIIEHUS] CIIOCOOHOCTU OTBETCTBEHHO PEAM30BbIBATh
CBOM KOHCTUTYLIMOHHBIE MPaBa U 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TIOJUTUYECKONW KYJIBTYypbl — OOYyYaromIuxcs,
paclMpeHrne KOHCTPYKTUBHOIO Y4YacTHs B MPUHATHU PEIICHHH, 3aTparuBaroInX
UX TIpaBa M WHTEPECHl, B TOM YHUCJIE B PA3JIMYHBIX (OpMax caMOOpPraHHU3aIUH,
camMOyTpaBJieHUs], 00IIECTBEHHO-3HAUUMOM 1€ TENbHOCTH;

- opMUpOBaHHWE MOTHMBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK
JUYHOCTH,  TIO3BOJISIIONIUX  MPOTHBOCTOATH  OKCTpeMHU3My,  KceHodoOuu,
JUCKPUMHUHALIMM TI0 COIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCUOHAIBHOW HETEPIUMOCTH, APYTUM
HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAaHHE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIMBOCTH,
YBAXEHUS K POJAUTEISAM, YUUTEISIM, JIFOASM CTapILEro MOKOJEHUS;

- popMUpOBaHUE TPUHIMUIIOB KOJUIEKTUBU3MA U COJIMJIAPHOCTH, JyXa
MUJIOCEPIUSI M COCTPAJaHus, MPUBBIYKUA 3a00THTHCS O JIIOMAX, HAXOMSIIUXCSA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMupoBaHUE COMUAAPHOCTH M UYBCTBA COLMAIBHON OTBETCTBEHHOCTH
[0 OTHOWICHHIO K JIFOASIM C OIPAaHUYEHHBIMU BO3MOXXHOCTAMH 3J0POBBS,
NPEOAOJCHUE TCUXOJOTUYECKUX OapbepoB MO OTHOUICHHIO K JIIOJSIM C
OTPaHUYECHHBIMH BO3MOKHOCTSAMU;



- popMHUpOBaHKNE SMOIMOHAILHO HACBHIIIEHHOTO W JTyXOBHO BO3BBIIIEHHOTO
OTHOILIEHUS K MUPY, CHIOCOOHOCTH U YMEHUS Mepe/iaBaTh APYrUM CBOM 3CTETHYECKUN
OIIBIT.

KynemypHno-npoceemumensckoe eocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBaXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpoOja,
Kpasi, CTpaHbl;

- IOBBIIICHUE TTO3HABATEIFHOM aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBanue y 00yUaromuxcs HAy4HOTO MUPOBO33PEHHUS;

- popMUpOBaHUE YMEHHMS MIOTYy4YaTh 3HAHUS;

- popMHpOBaHUE HABBIKOB aHAJIW3a U CUHTE3a MH(OpMALUKU, B TOM YHCIIE B
npoeccuoHanbHOM 00JIaCTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj
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OneHouHbIE  MaTepHalbl 1O JAWCIHMIUIMHE, TNpEeIHAa3HAYCHHBI  JUIS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUS Ha COOTBETCTBHE MHAUKATOPAM JTOCTHKECHHUS
KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexkyTouHol aTTecTanuu, MpOBOIUMBIX
no OayubHO-peiiTuHroBol cucteme (bPC).

1. TexHoJiornueckasi Kapra
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Pasnea 1. « @usuko-xumunueckue | TK1
15-
OCHOBBI CTPOEHHUSI MaTepHajOB U 15 | 0-15 30 15-30
HX CBOMCTBa»
TecT wim NMMCbMEHHBINA OTPOC 15
3amuTa 1a00paTopHON pabOTHI 15
Pa3znen 2. Texnonoruu | TK2 25-
25 [0-15 25-40
KOHCTPYKIIMOHHBIX MaTEPUAJIOB. 40
TecT win MUCbMEHHBINA OTPOC 15
3amuTa 1a00paTopHON pabOTHI 15
[IpakTnueckoe 3aganue 10
Paznen 3. Onexrporexnuueckue | TK3 15-
P 15 |0-15 15-30
MaTepHaIbl. 30
TecT unu NMUCHbMEHHBINA OMPOC 10
3amuTa 1a00paTOpHON pabOTHI 5 5
KonTponbnas pabota 10
IIpome:xxyTOYHAs aTTeCTALMA OM 0-45
(3x3amen)
B nucemenHoii popme no 0-45
omeram

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTAlluH
[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO JUCIUTUINHE:

YpoBeHb ChHOpMHUPOBAHHOCTH
3armtanu- WHJMKATOpa KOMITETECHITUT
" o Hwuxke "
Kon Koxn POBaHHLIC Bricokuii | Cpennuit Huzknit
KOMITIe- | WHIMKATOpa pe3ynbTaThI CpEJTHETO
TEHIMA | KOMIICTEHIMH | 0OYHEHUATO |11 85 1 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 710 54
NUCLAIUINHE
Ixkana oneHUBaHUA




HEY/I0B-

YAOBJIET-
OTIIMYHO XOopouro JICTBOpU-
BOPUTCIIBHO
TCJIBHO
3a4TEHO HE 3a4TCHO
3HATh:
B noimaom | C HerpyOsl- | He B monmnoMm| He 3Haer
oobeme | mu ommOKa-|  oObeme ¢bm3uKo-
3HaeT MU 1 HEeJIO- 3Ha€T | XUMHYECKHUE]
¢bm3uKo- yeTaMu ¢duzuKo- OCHOBBI
XUMHYECKUE 3HaeT XUMHYECKUE| CTPOSHUS U
¢buzuko- OCHOBBI | (PU3UKO-XH-| OCHOBBI CBOICTBa
XUMHYECKHE CTPOCHUS M | MHYECKUE | CTPOCHHS U | MATEPUAJIOB,
OCHOBBI CTPOCHUSI| CBOMCTBA OCHOBBI CBOICTBA | 3aKOHOMEPH
U CBOMCTBAa | MaTepuasioB,| CTPOCHUS U | MATEPUAIIOB,  OCTHU HX
MaTepuaioB, | 3aKOHOMEPH| CBOMCTBA | 3aKOHOMEpPH| M3MEHEHUs
3aKOHOMEPHOCTH | OCTH MX | MaTepHalOB,| OCTH MX noj
WX U3MCHCHHSI | M3MCHCHUSI | 3aKOHOMEPH| W3MCHEHUS | JCHCTBUEM
noJ1 AeicTBHEM noj OCTH UX noj BHEIITHUX
BHEIITHUX NCHCTBUEM | U3MEHCHUS | JICUCTBUEM | (PaKTOPOB,
(hakTOpOB, TUIHI ¥ BHEIIHUX noj BHEIITHUX THIIBI U
MapKu (akropos, | meiictBueM | (haKTOPOB, MapKu
KOHCTPYKIIMOHHBI|  THIIBI U BHEITHUX TUMBI M | KOHCTPYKIIU
X MaTepHaJIOB MapKH (akTopoBs, MapKH OHHBIX
KOHCTPYKIIH | TUITBI M Map-| KOHCTPYKIIH | MATEpUAJIOB
OHHBIX KA OHHBIX
MareprajgoB| KOHCTPYK- | MaTepuaioB
ITUOHHBIX
MarepraioB
OIK-5 | OIK-5.1 :
YMETh:
CobomHo | VYwmeer ¢ Ymeer ¢ He ymeer
0e3 o1mOOoK | HErpyObIMH | HETPYOBIMH | OCYILIECTBIIS
yMEEeT | OIIMOKAaMH U| OLIMOKaMH U Th
OCYIIIECTB- | HEMOUETAa-MHU| HETOUETa-MH| 000CHOBAaHH
JSITh OCYIIECTBIIsI | OCYIIECTBIIS| blIif BBIOO
OCYULIECTBIISATh Yl Y p
.. | obocHOBaH- Th Th MarepHuasoB,
000CHOBaHHBIH .
. HBI! BBIOOp | 000OCHOBaHH| OOOCHOBAaHH| CPEJICTB U
p MaTepHUaJIoB,| BIi BBIOOP | Bl BEIOOP | METOJIOB MX
MaTepuasos,
CPOICTB H CPEICTB M | MAaTEPHUAJIOB,| MATEPUAJIOB,| UCCIIEIOBAH
p METOJIOB UX | CPEIACTBH | CPEICTB U ns Ha
METOJIOB MIX
HCCIIEIOBAaHH METOJIOB MX | METOJIOB X | OCHOBE
MCCJICIOBAHUSI Ha
s Ha OCHOBE | ICCJIEZIOBaHH| UCCIIEJIOBAaHY  aHaIn3a
OCHOBE aHaJln3a .
. aHaM3a | s HA OCHOBE| 51 HA OCHOBE| YCIIOBUI
yCIIOBUH .
YCIIOBUH aHaim3a aHaim3a | KCILTyarail
IKCIUTyaTaIluH, . .
OKCIUTyaTaly| YCIOBHUIA YCIIOBHI UM,
IKOJIOTHUECKUX H
u, AKCIUTyaTaly| SKCILTyaTally| SKOJIorndec
IKOHOMHYECKUX
HKOJIOTHYECK u, u, KUX 1
(akTopoB
UX H AKOJIOTUYECK| SKOJIOTHUYECK| SKOHOMHYEC
AKOHOMHYEC X 1 X 1 KUX
KHX AKOHOMHYEC| SKOHOMHYEC| (PAKTOPOB
(akTopoB KUX KUX
(axTopoB | (hakTopoB

BIaACTh.




[Iponemonct| Hmeror HNmeer He
PHPOBAHBI MECTO MHHUMAJIBH | IPOJAEMOHCT
BCE OMMOKU ¥ | Bl HAOOp | PUPOBAHBI
HaBBIKaMU OCHOBHBIC | HEJOYETHI B| BIAJCHUS | OCHOBHBIC
BbIOOpa HaBBIKH HABBIKAX | HABBIKAMH | HABBIKU
MaTepuaioB U BBIOOpA BBIOOpA BBIOOpA BBIOOpA
Ha3HAYCHUS MX | MAaTepPUAJIOB| MATEPUATIOB| MAaTEPHUAIIOB | MaTEpPUAIIOB
o0paboTku u u u u
Ha3HAYCHMs | HA3HAYCHMS | HA3HAYCHWS | HA3HAYCHHS
ux ux ux ux
00paboTKH | 00paboTKH | 00paboTKK | 0OpabOTKH

OleHKa «OTJHYHO» BBICTABJISCTCS 3a BBIINOJHCHUE TECTOBBIX 3aJaHMIL;
MPAKTUYECKUX 3aJaHUHN; KOHTPOIBHOW pabOThI; 3alTUTy JTa0OPAaTOPHBIX B YCTHO-
MMCBMEHHOW (hOpME M OTBETHI Ha BOIPOCH dK3aMEHAIMOHHOTO Ouieta. [lpwm
OTBETE Ha BOIPOC OMJIeTa JOJDKHO OBITh MPOAEMOHCTPHUPOBAHO MPOYHOE 3HAHUS
OCHOBHBIX TIPOILIECCOB H3y4aeMOM IpPeJAMETHON 00JIacTH, TJIyOMHAa M TIOJIHOTA
PAacKpBITHS TEMBI (BOIIpOCa), BlIaJIcHUE TEPMUHOJIOTHYECKUM aImapaToM, yMEHUE
OOBSCHATh CYIIHOCTh, SIBJICHWH, TIPOIECCOB, COOBITHHA, MACNaTh BBIBOJALI U
00001IIeHMS,

JdaBaTb AapryMCHTHUPOBAHHBLIC OTBCTBI, IIPHBOAUTL IIPHUMCPLI;

cBOOOIHOE BJIAJICHUE MOHOJIOTHYECKON peublo, JIOTUYHOCTD U

MIOCJIENOBATENBHOCTD OTBETA;

OneHka «XOpoLIO» BBICTABIISIETCS 32 BBINOJHEHUE TECTOBBIX 3aJaHUM;
IPAKTUYECKUX 33JaHUN; KOHTPOJIbHOM pabOThl; 3alUTy JIaDOpaTOPHBIX B YCTHO-
NUCbMEHHOW (opMe U OTBETHI Ha BOIPOCH HK3aMEHALMOHHOIO OwujeTa.
OueHuBaeTcs OTBET, OOHAPYKUBAIOLUN MTPOYHbIE 3HAHUS OCHOBHBIX MPOLIECCOB
M3y4aeMoil mpeIMETHON 00J1aCTH, OTJIMYAETCS TITyOMHOM U MOJIHOTOM pacKpbITUs
TEMbI; BJIQJIECHUE TEPMHUHOJIOTMUYECKUM  amnmapaToM; YMEHHE OOBSICHATH
CYIIHOCTh, SIBJICHUM, MPOILIECCOB, COOBITUH, JeJiaTh BBIBOJABI M OOOOIICHUS,
JlaBaTh aprYMEHTUPOBAaHHBIE OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOIHOE BIIaJICHUE
MOHOJIOTUYECKOW  pEeYbl0, JIOTUYHOCTH M  IOCJIEAOBATEIBbHOCTH  OTBETA.
Jlonyckaercst 01Ha — 1B€ HETOYHOCTHU B OTBETE.

OneHka «y/AOBJIETBOPHUTEJIBHO» BBICTABIIETCS 32 BBIINOJHEHHE 32
BBITIOJIHEHHUE TECTOBBIX 3a/IaHUI; MPAKTUYECKUX 3aJJaHUM; KOHTPOJIbHOU padOThI;
3allUTy Ja0OpPaTOPHBIX B YCTHO-UCBMEHHOM (oOpMe M OTBEThl Ha BOMPOCHI
DK3aMEHAIIMOHHOI0 OwWieTa.

OuenuBaeTcs OTBET, CBUIETEIbCTBYIOIINAM, B

OCHOBHOM, 0 3HaHHUH IIpoLecCCoOB O6J'I3CTI/I,

OTIUYAIONTUICSA HEAOCTATOYHOW TIIYyOMHOW W TIOJHOTOW PACKPBITUS TEMBI;

M3y4aeMOU  IPEIMETHOU

3HaHWEM OCHOBHBIX BOMPOCOB TEOPHH; CI1a00 CPOPMUPOBAHHBIMH HAaBBIKAMH

aHaJIu3a ﬂBHeHHﬁ, IMponcccCoB, HEAOCTAaTOYHbBIM YMCHUCM JaBaTb

APrYMCHTHUPOBAHHLIC OTBCTHI U ITPUBOANTE IPHUMCPLI; HEAOCTATOYHO CBO60,IIHBIM



BJI1aACHUECM MOHOJIOTUYECKOM pP€YbI0, JOTrMYHOCTBIO M IIOCJICAOBATCIBbHOCTBIO

OTBCTa. I[OHYCK&GTCSI HECKOJILKO OIIIMOOK B COACPKaHUU OTBCTA.
OHCHK& «HEYAOBJECTBOPUTEJIBbHO>» BBLICTABJICTCA 34 ci1aboe M HEIMOJIHOE

BBIITOJIHCHUC TCCTOBBIX SaﬂaHHﬁ; IMPAKTUICCKUX SaﬂaHHﬁ; KOHTpOJ'ILHOﬁ pa6OTBI;

3amuTy J1a0OpPaTOPHBIX B YCTHO-TIMCBMEHHOW (opMe W OTBETHI Ha BOIPOCHI

AK3aMEHAI[MOHHOTO OMJIeTa.

3. Hepequb OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCpUCTUKa OHOCHOYHBIX CPCIACTB,

HCIIOJIB3YEMBIX IIPH

TCKYIICM KOHTPOJIC YCIICBACMOCTH H HpOMG)KYTO‘IHOﬁ aTTcCTalnn o6y11afomeroc;1
110 AUCHUIIIINHC:

Haumenoanue
Onurcanue OLEHOYHOIO
OIICHOYHOTO Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA cpencTaa
CpeJlicTBa p
CpenctBo MPOBEPKHU MEHUI NIPUMEHSTh Kommnexr
KoHntposbHas Pes DOBEP Y p .
aGora (KutP) MOJIy4YeHHbIE  3HAHUS s PELIeHHUs  3a/a4d | KOHTPOJbHBIX 3alaHUM
P ONPEAEJIICHHOTO THUIIA M0 TEME WJIU Pa3leny 110 BapraHTam
[lepeuens 3ananuii u
OrHer 1o Bemonaenne nmaboparopHoOl  pabOThI, 00pabOTKa | BOMPOCOB IS 3AIIUTHI
HA60DATODHOG pe3yIbTaTOB UCHBITAHUN, U3MEPEHUHN, SKCIIEPUMEHTA. | Jab0opaToOpHOIl paboThI,
a6OIT)e ( (§) JIP) Odopmiienne oTuera, 3almTa pe3yNbTAaTOB | TIEpPEeUeHb TPEOOBAHUH K
P n1abopaTOpHOil pabOTHI 1O OTYETY OTUYEeTy
CpencTBo OLEHKM YMEHHUS NPUMEHSTH MOJYyYEHHbIE
TEOPETHUUYECKUE 3HAHUS B TMPAKTHYECKON CHUTYyaIlHH.
[IpakTHueckoe Kowmmuiekt 3anau u

3ananue (113)

3aI[aHI/IC HAITpaBJICHO Ha OLCHHWBAHUC KOMHCTCHL{I/Iﬁ
Mo AUCHUIITIMHE, COACPKUT YCTKYIO MHCTPYKIHIO ITO
BBITTIOJTHCHHUIO WJIW AJITOPUTM HeﬁCTBHﬁ

3aIaHUN

Cucrema CTaHJapTU3UPOBAHHBIX 3aJJaHuH,
KomrmuiekT TecToBbIX
Tecr (Tecr) MO3BOJISIIOIIAS aBTOMATHU3UPOBATh poLEAypY SaMAHHI
U3MEPEHUs YPOBHS 3HAaHUH U YMEHUH 00ydarouerocs
4. IlepeyeHb KOHTPOJIBHBIX 33/laHUIl WJIH HWHbIE MaTePHAJIbI,

HeoO0XoauMble ISl OLeHKH 3HAHMI, YMEHHII M HABBIKOB, XapaKTePU3YIOIIUX
Tanbl JOPMHUPOBAHUS KOMIIETEHIIM B Mpoiecce 0CBOEHMs JUCHMILIHHbBI
IIpumep 3a0arnus

st Tekymero kourpoJs TK1:
[Tposepsiemast kommnerentus: OIIK-5.1 — JlemoHCTpupyeT 3HaHUE O0IacTei
MPUMEHEHUS, CBONCTB, XapaKTEPUCTUK DJIEKTPOTEXHUUYECKHUX MaTepHaloB, B

COOTBETCTBHH C TPEOYEMBIMHU MTapaMeTPamH,

Otuer no jsadoparopHoii padore (OJIP)




KonTpoJsbHbie Bonpocs! k J1adopaTopHoii padore Ne 1 « Kpucraniusanusi MeTanI0B
U coJiein»

1. IlepeuuciuTe W ONHUIIUTE CYIICCTBEHHBIE XapaKTEPUCTUKU KPUCTATUIMYECKON
CTPYKTYPBI.

2. DHepreTMyecKue YCIOBUS Ipollecca Kpucrauimsauuu. I[louemy mnpeBpaieHus
IPOUCXOJAT MPH CTPOT'O ONPEAEICHHBIX TeMIIepaTypax?

3. Kakumu BHEIIHMMU YCTIOBHSMH OIIPEAEIIACTCS arperaTHOe COCTOSIHUE BelecTBa?

4. TIlouemy He coBHAJalOT TeopeTHdeckas M (akTHYecKas TeMIepaTypbl
KpUCTAJIIN3aLUH?

5. Kak BiusieT creneHb NepeoxiIaXxaeHus Ha IpoLecc KpUCTaIM3auy MeTasuia’?

6. Uto Takoe MaKkpo- U MUKpOaHaIN3?

7. Kakue nedextsl 00HapyKUBAKOTCS IPU MAaKPOAHAJIN3€ U MUKpOaHanu3e?

8. Kak yctpoen ontuueckuit MUKpOCKOIT?

9. Kak BbIsIBIIIETCSI MUKPOCTPYKTYPA METAILIIOB?

10. Kak moaroraBiuBaeTcss MUKpouutA( 1uist Mccae10BaHus?

KouTtpoJbHbie Bonpochl K JJadopaTopHoii padote Ne 2 «MeTtauiorpadpuyeckuii
MeTO/ UccJIeJOBAHMSD)
1. Yro Takoe Makpo- ¥ MUKpOaHaIN3?
2. Kakume pnedekTbl CTpOECHHS MaTepUajoB OMNPENCNSIOTCS IMPU MaKpoaHalIu3e U
MUKpoaHanu3e?
3. Kak ycTpoeH onTu4ecKuii MUKpOCKOII?
4. Kak BbISIBISIETCS MUKPOCTPYKTYpa METaIOB?
5. Kak nmoaroraBnuBaeTcss MUKPOLUTH} JIJIsl KHCCIEA0BaHUs?
6. [1o kakuM rpyrmnmnamM Ipou3BOIUTCS KiIaccu(UKAIMS KeIe30-yTIIepOAUCTbIX CIIIIaBOB?
7. Kakue cTpyKTypHbIE COCTaBIISIONINE XapaKTEPU3YIOT CTAJIN U YyT'yHbI?
8. Kak npotpaBnuBaeTcs nepinTHOE 3epHO?
9. Kak npotpaBnuaetcs peppuTHOe 3epHO?
10. Kak nmoacuuTath copiepkaHue yriepojaa B JOIBTEKTOUHON cTain?

Jsa rekymero kourpoJsa TK2:

[TpoBepsemas kommnerenius: OIIK-5.1 — JlemoHcTpupyeT 3HaHue obaacTen
MPUMEHEHUS, CBOICTB, XapaKTEPUCTUK DJICKTPOTEXHUYECKUX MAaTEepUalioB, B
COOTBETCTBHHM C TPeOyEeMbIMU MMapaMeTpamMu

KonTpoJuabHbie Bonpocsl k adopaTtopHoii padore Ne 3 «cnbiTaHue MaTepuaJoOB Ha
pacTsizKeHHe U cKaThe»

1. Yro Ha3bIBaeTCs MpeIeIoM TEKYUECTH U MpeAesIoM MPOYHOCTH MaTepuana’?

2. Kakne wmexaHMUYeCKHMe CBOMCTBa Marepuaja MOXKHO ONpEACTHTh IO JHarpamme
pacTskeHus?

3. Ha kakoii ucnsITaTeIbHON MaIllMHE BBIMOIHICTCS padoTa?

4. Kaxoit npumensiercst oopazen?

5. Kak nmpoBoauTcs HyseBasi IMHUS U OCH KOOPJIMHAT Ha JUarpaMMme pacTsuKeHus?

6. Kak onpenensioT mpenen TEKydyecTH, €CIIM Ha JuarpaMMe pacTsDKEHUS HMEeTCs
Y4acTOK, MapaJIEIbHbIA OCH YIJIMHEHUS !

7.1lo xakoil BelMWYMHE OTHOCUTEIBHOIO OCTATOYHOTO YAJMHEHHUS ONPEACISIOT
YCJIIOBHBIN MPEET TEKYUeCTH?

8. Kak onpenenstoT yCloBHBIH Mpeen TeKy4ecTd 1o AuarpaMme pacTsKeHus?

9. Ha kakyro miomans ceyeHHs oOpaslia HYXKHO JETUTh MaKCHUMAaJbHYIO Harpysky,
KOTOPYIO BBIAEP:Ka 00pa3zel] 10 pa3pyleHus, IPU ONpeIeIeHUH Mpeiea IPOYHOCTH?

10. ;s kakoro y4acTKa AuarpaMMbl pacTsOKCHHS CIIpaBeIuB 3akoH [ 'yka?



11. Kak u3MeHsIOTCS CBOMCTBA MaTepualia, €Ciad OH MOJABEprajics MpeABapUTEIbHON
BBITSDKKE 32 Mpees TeKy4ecTH?

12. Kakue MexaHWYECKHE XapaKTEPUCTHUKHA MOKHO ONPEAEIUTh IMPU HUCHBITAHUU
IUTACTUYHBIX MaTepPHAJIOB Ha CxKaTHe?

13. Kakue MexaHUYeCKHE XapaKTEPUCTHKUA MOXKXHO OMNPEAETUTh MPU HUCHBITAaHUU
XPYIKUX MaTepHalioB Ha cxxaTue?

14 Jns Kakux maTepuanoB UCIBITAHUE Ha CHKaTHE MMEET OOJIBIIOE MPAKTHUYECKOE
3HaueHue?

KonTposbHbIe BONPochI Kk 1abopaTopHoii padore Ne 4 «UcnibiTaHMe MaTepPUAJIOB HA
YIApHYI0 BSI3KOCTb M ONpe/e/ieHue TBePAOCTH CIJIABOB»
. Uro Takoe pabora ynapa?
. Uro Takoe ynapHas BSI3KOCTh?
. UeM BbI3BaHa HEOOXOJMMOCTh MTPOBECHUS UCTIBITAHUI HA yIapHbIN U3ru0?
. Pons Hagpesa B o0pasnax mpu UCIIBITAHUAX MAaTEPUAIIOB HA yIapHBIA U3THO.
. Kakue Bunbl Hagpe3oB B oOpasuax npegycmarpusaetr [[OCT?
. Haitte npumep 0603HaueHMs pabOTHI yaapa.
. Kak o6o3Hauaercs ynapHas BI3KOCTh?
. B kakux ciydasx He yKa3bIBaroTCs MUQPPHI B 0003HAUYCHUH yIApHOH BI3KOCTH?
9. YCcTpoiicTBO M MPUHIUI ACWCTBUS MAaSTHUKOBOTO KOTIPa.
10. [Topsimok mpoBeIeHUs UCIIBITAHUS MaTEPUAIOB HA YAAPHYIO BSI3KOCTb.
11. Yto moHMMaIOT MO/ TBEPAOCThIO MaTepuaia?
12. Ha3BaTh JOCTOMHCTBA UCIIBITAHUN HA TBEPAOCTb.
13. Ha3BaTh OCHOBHBIE CITIOCOOBI ONIPEAETICHHS TBEPAOCTH MaTEPUATIOB.
14.Yt0 Takoe WHIAEHTOPHI, U3 KAKMX MAaT€pPUAJIOB OHU BBITTOTHSIOTCS?
15. Ha3Batpb TpeboBaHus, MIPeIbsIBIsEMbIC K UCTIBITYEMON MOBEPXHOCTH 00pasiia U K ero
TOJIIIUHE.
16. Kakoit meToz onpeeneHust TBEpAOCTH CleAyeT UCTIOIb30BaTh M JIATYHH U OpOH3
17. Kakoili Meton omnpenesieHUs: TBEPAOCTH CJEAYET HWCIOJIb30BaTh [JISl 3aKaJC€HHOU
craynu mapku 11IX15.

0NN KW

IIpuMmeps! npakTU4eckux 3agannu aasa TK2:

1. Teopernueckas Temneparypa IuiaBieHus csuHua 327°C. K Hauany KpucTalIM3alnuu
KUIKUA MeTaiut nepeoxianuiau g0 200°C. YUeMy paBHa CTETIEHb EPEOXITAKICHUS

2. Temneparypa kpuctamumszamuun Meau 1090°C. OguH caMTOK Meau 3aTBepAeBall C
nepeoxiaxaeanem 100°C, apyroi - 500°C. 3apucoBaH, 06pa30BaBIIYIOCS CTPYKTYPY CIIMTKA U
OOBSICHUTB PE3yJIbTaT.

3. HeoOxonuMo 3amMepuTh TBEPIOCTh Y 00pa3IOB U3 MITKOIO aJlOMUHHEBOTO CILJIaBa U
TBEpJOW 3aKajeHHOM cTanu. Kakue MeTonbl 3amMepa TBEpIAOCTH JOKHBI OBITH PEKOMEH0BAaHbBI
JUJISL TOTO U MoYeMy?

4. Jlns BHOBb CO3/IaHHOTO METAJIMYECKOro CIUIaBa HEOOXOAWMO OIpPENeIUTh
XapaKTepUCTHUKU MPOYHOCTU U IMiIacTUYHOCTU. Kakoil MeTon HCHbITaHUM BBl PEKOMEHIyeTe U
KaK POBOJIUTCS ONPENEIEHUE ITUX CBONCTB?

5.Yto mpoucxoaut B CTpykType ctanu ¢ 3,6 %C mpu OXJaXJICHWH B €ro MHTEpBaJe
temneparyp Mexnay JuausaMu ECF n PSK nuarpammsr?

6. Kakue ¢a3pl 1 CTpyKTypHBIE COCTABIISIONINE MOXHO ToydnTh B crutase € 0.01 % mpu
ero oxnaxaeHuu ot 1550°C no xomHaTHO# Temneparypbl? Kakue ¢azoBbie nmpeBpalieHus npu
3TOM MPOXOJST B CILJIaBe?

7. Onpenenuthb coctaB 3BTeKTOoHAa B craBe ¢ 0,7 %C, ecnu crmaB ObUT IEpeOXIIaxkIeH
1o 700°C.

8. Ykaxure CTpyKTypy cranu 45, KoTopas oOpa3yeTcs Mpu HarpeBe 10 TeMIepaTypbl



700°C, 750°C, 850°C, 950°C, 1000°C, ecnu cranb MpH BBIIUIABKE JOMOTHUTEIHHO ObLIA
pacKuciieHa aTlOMUHUEM B KOBHI? VI3MEHUTCS M CTPYKTypa CTaJd MpH MOAOOHOM Harpese,
€CJIA CTaJIb PACKUCIUTH ToJbKO FeSi i FeMn?

9. Jletanu u3 cranu Y8 noaBeprivuch HarpeBy Ha temieparypy 780 °C, mociie 4ero ojgHa
napTUs JeTaliell OXJaxanach ¢ neubto (O4eHb MEAJICHHO), a Apyrast MapTus ObUIa NEpeHeceHa B
neyb ¢ temneparypoir S00°C u BeiAep)KuMBaslach B He 2 4vaca. Kakas crpykrypa Oyxaer y
neraneii | u Il maptuii mocne 06pabOTKH U OYAYT JIM OTJIMYATHCS X CBOMCTBA?

10. B cramsax mocne HarpeBa Ha Temrmiepatypy 770°C o0pa3oBaliMCh CTPYKTYpPHI: a-
MapTeHCUT + Qepputr; 6 - MapTeHCUT + HeMeHTUT + Aoct. OnpenenuTb OPUSHTHPOBOUYHO
coJiep’KaHue yIriiepo/ia B CTANIAX C pa3HOI CTPYKTYPOH.

11. O6pasupl cramun Y8 Obutn Harperbl Ha Temmeparypy 770°C u mocie BBIICPKKH
OXJIQXKJAINCh B Pa3HbIX cpelax - Ha Bo3Ayxe, B Macie, B Boje, pacrBope NaCl B Boze. [locine
OXJIQXKICHUS 00pa3Lbl UMENU pa3Hyto TBEPA0CTh. OOBSICHUTE IPHUUUHY 3TOTO SBICHHS.

12. B uem paznuuue B (a30BOM COCTaBE U CTPOSHUU MPOAYKTOB OTmycka mnpu 650°C u
IPOJAYKTOB M30METPUYECKOIO IPEBPALLEHUS MEPEOXJIAXKJACHHOTO ayCTEHUTa IpU TOM Ke
TEMIIepaType B cTaju ¢ coaepxanueM yriaepoaa 0,4 %?

13. Mmuorue 3yOuarble Kojieca JBUTaTeledl JIOJDKHBI — 00JaJaTh  BBICOKMMH
XapaKTepUCTUKAMU MPOYHOCTH M BSI3KOCTU. B ciiydae M3rotoBieHHs 3y04aThIX KOJEC MyTeM
Hapes3a U3 MpyTKa yaapHas BI3KOCTh B MOMEPEYHOM HAIPaBIICHUH, T.€. B HAIIPABJICHUU M3TH0A
3yba, Oyner oTHocuTenbHO HU3KOW. [logoOpaTh Mapku cTamu [Ijs M3TOTOBIIEHUS 3yOuaThIX
Kosiec auaMeTpoM 50 MM u BbicoTol 40 MM, 0OecrieunBaloIel MOydeHHE TTOCIIe TEPMUIECKOM
o0paboTku npenena rekydectu He Huxke 500 Mlla, TBeproctu He Huxe HB 250-260 u ynapHoit
Bsi3kocTh He Hmke 0,4 MI[)K/MZ. VYka3aTp XUMUYECKUH COCTaB CTalH, PEKUM TEPMHUYECKOU
00paboTKK U MUKPOCTPYKTYPY CTalH B TOTOBOM U3JICJIUU.

14. Ilex wu3roroBiseT 3yOuarble Kojeca nauameTpoM 50 MM W3 IIEMEHTYeMOW CTaju.
[TonoGpate Mapku cTanu: a) Juid 3y04aThiX Kojec, paboTaroIuX B YCIOBHAX OOBIYHOTO M3HOCA
U ynapa; 0) ansg 3y0daTbIX KoJjiec, paOOTalOUIMX IPH TMOBBIMICHHBIX YAEIbHBIX IaBICHUSX.
VYkazaTh XUMHUYECKUN COCTaB BBIOPAHHBIX MApOK CTaIH, PEKOMEHJIOBATh PEKUM TEPMHUECKON
00paboTKH, OOBACHUTH HA3HAUCHHE KaxJ0H omepanuu TepMooOpaOOTKM M €€ BIMSHHUE Ha
CTPYKTYpY U cBoiicTBa cTanu. COMOCTaBUTh MEXaHUYECKHUE CBOMCTBA CTaJM BHIOPAHHBIX MapOK
B TOTOBOM H3JI€JIMM U NPHUBECTH MEXaHMYECKHUE CBOMCTBA, KOTOPBHIE MOKHO MOJAYYUTHb IPU
U3TOTOBJICHUM MOJOOHBIX 3yOuaThIX Kojec U3 MOJIUGUIMPOBAHHOTO YYryHa, XOpPOIIO
paboTarorero Ha U3HOC.

Jas Tekymero koutpoJs TK3:

[Tposepsiemast komneteniust: OINK-5.1 — JleMmoHcTpupyeT 3HaHUE O0nacTei
MPUMEHEHUS, CBOMCTB, XapaKTEPUCTUK DJEKTPOTEXHUUYECKUX MaTepuUajioB, B
COOTBETCTBHHU C TPeOyEeMbIMU MMapaMeTpaMHu.

KonTpoabHbie Bonpockl k J1abopaTopHoii padote NeS «/Ilmarpamma Fe-C u
CTPYKTYPa ej1e30yr1epoAucThIX CILIABOB)

1. KakoBO Ha3HaueHME quarpaMMbl COCTOSIHUS CIUIaBa KeEJE€30-yriaepoa?

2. HazoBurte ¢a3pl criaBa Kene30-yriepoj, JalTe HX OINpEeACTICHHEe W YKAKUTE
CBOMCTBA.

3. Kakue kpucraminyeckie pemeTku UMeT pepput, ayCTeHUT, rpauT U HEMEHTUT?

4. HazoBuTe XapaKkTepHbIE TOUKU AUATPAMMBI JK€1€30-yriepo. UTo OHM MOoKa3bIBaOT?

5. HazoBuTe XapakTepHbIE JIMHUN TAArPAMMBbI KeJe30-yriaepo1. YTo OHU MOKa3bIBaIOT?

6. B yem pasznuuMe HBTEKTUYECKOTO M HBTEKTOMJHOIO IIPEBPAIICHUNH B IKENE30-
YIJIEPOIUCTHIX CIJIaBax?

KonTposbHbie BOopockl Kk j1adopaTopHoii padore Ne6 «OCHOBHBIE BH/IbI



TepMHYecKOil 00padoTKH yIIepoaUCThIX cTajlel. 3aKaJIKa H OTIYCK CTAJIN»

1. Kak u3MeHsitoTCA CTPYKTypa M CBOMCTBAa CTalM MPU OXJAKICHUM ayCTEHUTA C
Pa3IUYHON CKOPOCTHIO?

2. YTo Takoe KpUTHYECKasi CKOPOCTh 3aKaJIKU CTaI?

3. laiite ompezeneHue copouTa, TpPOOCTUTA K MAPTCHCHUTA 3aKAJIKH.

4. Yto Takoe CTeNeHb TETPAaroHaJIbHOW KPUCTATUIMYECKON PEIIETKH MapTEeHCUTA?

5. Yem otnmuarorcst mpouecchl AU Py3noHHOTO U 6e311p(Hy3HOHHOTO MpeBpaIleHHH
aycTeHura?

6. HasoBuTe npenBapuTeIbHbIC U OKOHYATEIbHBIE BUABI TEPMUUECKONH 00paOOTKU CTAJIH.

7. Kakue 3Tarbl BKIFOUAET OTHKUT CTaIH?

8. B uem 3axmrouaercst nudGy3MOHHBIN oTHT cTanu? HaznaueHue 3Toi omeparuu?

9. YUeM OTIMYAIOTCS MOJIHBIA U HEMOJIHBINA OTKUT CTAJINA?

10. B xakoli cpezie Mpou3BOASIT OXJIAK/ICHUE JETAIH C TEMIIEPAaTyphl HarpeBa B Mpoliecce
HOpMasu3anuu?

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

12. OOGocHyiiTe BBIOOpP ONTHUMAIBHBIX TEMIEpPATyp 3aKajKd J0- M 3a3BTEKTOUTHBIX
cTajiei.

13. HazoBuTe LI€7b U CTAAUH OTITYCKA.

14. Kak u3MEHSAIOTCS CTPYKTypa M MEXaHMYECKHE CBOWCTBAa 3aKaJl€HHOW CTalu B
3aBHCHUMOCTH OT TeMIIepaTyphbl OTIIycKa?

KonTpoabHble Bonpockl K jabopatopHoii padore Ne7 «3mepeHue yaejabHOT0
CONMPOTHBJIEHHS] MPOBOAHNKOB. MU3yueHune TeMnepaTypHoii 3aBUCHMOCTH COTPOTHBJIEHMS
NPOBOAHMKOB U Pe3UCTOPOB»

1.0Onummre MeXaHU3M MPOBOJUMOCTH AIEKTPUUYECKOTO TOKA B METAJUIAX.

2. Kak BIUSIOT reoMeTprUYecKre pa3Mephl MPOBOIHMKA HA €r0 COMPOTUBIIECHHE?

3. [IpuBenure 3akoH OMa IS y9acTKa dJSKTPHUUSCKOH TICTIH.

4. HazoBuTe METOIbI U3MEPEHUS COMTPOTUBIICHHSI POBOTHUKA.

5. Kakoli Meron u3MepeHusi CONPOTHBIECHUS, U3 PACCMOTPEHHBIX B TEOPETHUECKOMN
4acTu, ABJseTCs 0ojiee TOYHBIMU?

6. IlpuBenute Qopmynay omnpeaeneHuss YAEIbHOTO CONPOTHBICHHUS OJHOPOJHOIO
NPOBOJHUKA.

7. YKaxuTe TUIl 33]]aud MaTeMaTUYecKol (pU3MKH, peraeMoil B 1abopaTopHoi padore.

8. [IpuBenute onpeneneHue CKaIIPHOTO FIEKTPUUECKOTO MOTEHIHAIA.

9. Ilepeuncnure TpaHUYHBIC YCJIOBHS, MPUMEHSEMBbIC TIPU pEIICHHH 3a7add
MaTeMaTH4eCKON (PUMKH.

10. Kakue mapaMeTpsl MarepuaoB 3aJar0TCS MPH PEIICHHM 3aJadd JJIEKTPHUYECKOTO
MOJIS TOCTOSIHHBIX TOKOB?

11. I[IpuBeauTe KApTUHY JIEKTPUUECKOTO MO IPOBOJHUKA C TOKOM.

12.B ueM NpUHIUIHATIBLHOE OTJIMYKE MPOBOJHUKA OT IUIJICKTPHKA?

13.IIpuBeaure onpexnenenne TKC. EquHums! ero uamepeHusl.

14 Marepuassl ¢ kakum TKC ucnonb3yroTcs A1 U3TOTOBICHHS PE3UCTOPOB?

15.Yem oTnuvaroTCsA MOMOKUTENbHBINA U oTpunatenbHbrii TKC.

16. IlpuBeaute hopmyiay onpeaeneHus: TeMuepaTypHoro K03 GuurenTa ConpoTHBICHHUS.

17. TlpuBenure mnorpemHocts MyibTuMmerpa THa MASTECH MY64 mnpu usMepeHuu
TEeMIIepaTyphl.

18. Otnmuatrorcest iu TKC wnctbix aromapabix metainioB oT TKC MeTamios ¢ npumecsMu?

KonTpouabHbie Bonpocsl K JabopaTopHoii padote Ne§ «M3ydyeHue TeMnepaTrypHoOu
3aBHCMMOCTH  CONPOTHBJICHHMS  NOJYNPOBOAHHUKOB. KOHTakTHbIe  sSIBJIeHUSI B
NOJIyIIPOBOAHMKAX U OapbepHbIii poTodPdhekT»

1. B uemM npuHIMIIHAIIBHOE OTIMYHUE [TOJIYIPOBOJAHUKA OT IIPOBOJHHUKA?

2. [IpuBenute onpeaeneHNue TEPMOPEIUCTOPA.



3. Kakue marepuainbl UCMIONB3YIOTCS IS U3TOTOBICHUS TEPMOPE3UCTOPOB?

4. [IpuBeauTe KayeCTBEHHBIN XapaKTep 3aBUCUMOCTEH CONPOTUBIICHUSI OT TEMIIEPATyphbl
TEPMOPE3UCTOPOB C OTPULIATEIBHBIM U noJoxkuTeNnbHbIM TKC.

5. IlpuBemamte dopmyny I ONpeAeNeHUs TeMmIreparypHoro KoadduimeHTa
CONPOTHUBIICHUS.

6. [IpuBeauTE OMpEICICHUE U SHEPTETHIECKHE UArPaMMBI P-II IEPEX0/a.

7. llpuBenute onpenenenue ¢oro-3/C.

8. Kakue MaTepuasbl HCIONB3YIOTCS ISl H3rOTOBICHHUS (POTOANOIOB?

9. [IpuBeanTE OCHOBHBIC TTapaMeTpbl HOTOANOAA.

10. IpuBenute BAX ¢oToanona B pa3nu4HbIX peKUMax.

11. Onummte ocodeHHOCTH (POTOTEHEPATOPHOTO M (POTOAMOTHOTO PEKUMOB.

12. Yro Takoe TEeMHOBOM TOK (poToauoaa?

KoutpoabHble Bompocbl Kk  JiaboparopHoii  paGore Ne9  «M3mepenme
AUIJIEKTPUYECKOHl NPOHHIAEMOCTH U YIJa JAMIJIEKTPUYECKHX TMOTeph TBEPIABIX
AUIJIEKTPUKOB

1. IlpuBenuTe ornpeneyacHEe MOIAPU3ALUU UIICKTPUKA.

2. Ha3oBHTE OCHOBHBIE MEXaHU3MBI OJISPU3ALUH TUIICKTPUKA.

3. [IpuBenure ompenesneHne OTHOCUTEIBHON  JAMAJICKTPUYECKON  MPOHUIIAEMOCTH
MaTepuaia.

4. ®uznueckas npupoa AUIIEKTPUIECKUX OTEPh MaTEPHAIIOB.

5. [IpuBenure onpeneneHne TaHI€HCA yria JUIIEKTPUYECKUX MTOTEPb.

6. Ilepeuncnure OCHOBHBIE BHUIbBI AMDIEKTPHUUECKUX TIOTEPh MAaTEPHUATIOB IO HX
0COOEHHOCTSM U (HPU3UIECKOU PUPOJIE.

7. llpuBenuTe BEKTOPHBIE AHArpaMMbl, COOTBETCTBYIOIIME IOCIIEIOBATEIbHON U
napajuleJIbHOM cxemMaM 3aMellleHusl KOHAeHCcaTopa.

8. K uemy MOTyT NpHUBECTH BBICOKHE IUDJIEKTPUYECKHE MOTEPU B KOHJEHCATOPAX H
M30JISIIMOHHBIX MaTepuaiax?

9. IlpuBenuTe onpeaeneHue CKAIPHOro dJIEKTPUUECKOT0 MOTEHIHAIIA.

10. IlepeuncnuTe TpaHUYHbIE YCIOBUS, NpPHUMEHsSEMble TpU pEIICHUU 3ajad
MaTeMaTH4ecKo pu3nkm.

11. Kakme mapaMerppl  MaTepHaIOB  3aJal0TCA  INPU  PEHICHUH 3334
IIEKTPOCTATUYECKOTO 1OJISA?

12. IlpuBenuTe KapTUHY 3JIEKTPOCTATHUYECKOIO MOJIS INIOCKOTO KOH/IEHCATOpa.

IIpumeps! TECTOBBIX 3aaAHUI:

TecroBble 3axanuda 1ia TK1
3aganue 1

I[J'IH KPpUCTATNINYCCKOT'O COCTOAHUSA BCUICCTBA XapPAKTCPHO...

* Hau4ue AAJIBHETO MOpPAaKa B PACIIOJIOKCHUH YaCTHUI]
HaJIMYKE TOJIBKO OJIMIKHETO nopsaAaKa B paCIiOJIOKCHUH YaCTULL
KOBKOCTb

BBICOKAA JJICKTPOIIPOBOJHOCTH

3amanue 2

AMopdHBIE BEIIECTBA. ..

* UIMEIOT TOJBKO ONFKHUN TOPSAIOK B PACTIONOKEHUHU YaCTHUI]
AQHU3O0TPOITHBI

UMEIOT JAJIbHUHM TOPSA0K B PACTIONOKEHUH YACTHII



HMEIOT OIIPEIEIICHHYIO TEMIIEPATYPY IIJIaBICHUS
3aganue 3

Jlj1g BEIECTB ¢ METANINYECKOW KPUCTAITINYECKON PEIIETKON XapaKTepHBI:
* KOBKOCTb, IJIJACTUYHOCTb

XPYHNKOCTb, HU3Kasl TEMJIONPOBOJHOCTD

HU3KHE 3JIEKTPO- U TEMJIONPOBOIHOCTh

CKJIOHHOCTb K BO3TOHKE, XOPOIINE JUAJIEKTPUUECKHUE CBOIICTBA

3amanue 4

CBoiicTBO, 3aKIIIOYAIOIIEECs B CIOCOOHOCTH BEILIECTBA CYIIECTBOBATH B Pa3IMYHBIX
KPUCTAITMYECKUX MOJIU(DUKAIMSIX, HA3bIBACTCA. . .

* monmuMopuzMom

aHU30TpONHUEH

U30MepUen

n30MOphU3MOM

3amanue 5

CBOHCTBO, 3aKJTIOYAIOIIEECs] B 3aBUCHMOCTH CBOMCTB OT HAIPaBJIEHUS B KPUCTAILIE,
Ha3bIBACTCH. ..

* aHU30TpONHEH

OJINMOP(PHU3MOM

HU30MEpUeEH

AJUIOTPOIUEH

3aganue 6

XapakTepucTHKa PEIIeTKH, ONPEACIISIONIast YUCIO0 aTOMOB, HAXOIAIINXCS Ha
HAaUMEHbBIIIEM PaBHOM PACCTOSHUU OT JAHHOTO aTOMa, Ha3bIBAETCA. . .

* KOOPIMHAIIMOHHBIM YHCIIOM

6asucom

KO2(DPUIIMEHTOM KOMIIAKTHOCTH

MapaMeTpoM PeleTKH

3ananue 7

ToueunbiMu eheKTaMu KPUCTATTUYECKON PEIIETKU SIBISIOTCA. . .

* BakaHCUU

JUCIIOKAITUU

TPaHMIIBI 3EPEH

MOPHI

3ananue 8

JluneHbIMU epeKTaMH KPUCTAINTNYECKON PEIIETKU SBISIOTCA. . .
* TUCIIOKAI[NNA

BAKAHCUH

I'PaHULbl 3€peH

TPEILHUHBI

3amanue 9
Kpucrannnueckas peiierka, npeacTaBIeHHAas Ha PUCYHKE, HA3bIBAETCHL. ..



* TpaHeIICHTPUPOBAHHON KyOM4eCcKOn
00BEMHO-TIECHTPUPOBAHHON KYOMYECKOM
IeKCaroHaJIbHOM IIJIOTHOYIIAaKOBAaHHOM
MIPUMHUTHUBHON KyOHYEeCKOH

Baganue 10
Kpucrannnueckas pemierka, npeacTaBieHHas Ha PUCYHKE, HA3bIBACTCHL. ..

* 00BEMHO-TICHTPUPOBAHHON KyOU9IeCKOU
rpaHeleHTPUPOBAHHON KyOUYeCKO
TE€TparoHAJIIbHOU

reKCaroHaJIbHOW MJIOTHOYIaKOBaHHOM

Samanue 11

[ToBepxHOCTHBIMU 1e(heKTaMU KPUCTAIITHIECKON PEIIETKHU SBISIOTCS. . .
* TpaHUIIbI 3epeH
PaKOBUHBI
KpaeBI)IG AUCJIOKAIINN
BUHTOBEIC JUCIOKALIMHI
TecroBble 3aganusa Kk TK?2

3ananue 1
Ha pucyHke noka3zana cxema u3MepeHus TBEPAOCTH MO METOMY. ..
p
I
|0
7
d
i
* bpunenis
Pokseinna
Buxkxkepca
[lopa

3amanue 2



CriocobHOCTh MaTepHala COMPOTUBIATHCS JCHCTBUIO BHEIIHUX CHJI, HE Pa3pylIasch,
Ha3bIBACTCH. ..

* IPOYHOCTHIO
IJTACTUYHOCTBIO
TBEPJIOCTHIO
BSI3KOCTBIO

3aganue 3
Ha pucyHke nokazaHa cxema U3MEpEeHHs TBEPIAOCTH 110 METOY. . .

* Bukkepca
Pokseina
bpunenna
[Ilopa

3ananue 4

WNupentopom npu n3mepenuu Teépaoctu no Merony Poksenna (mkana C) Cayxur. ..
* alMa3HbBIN KOHYC

ayMa3Hasi IMpaMuIa

CTaJIbHOM IIap

CTaJIbHOU KOHYC

3ananue 5

CrniocoOHOCTh MaTepHaja CONPOTUBIIATHCA BHEAPEHUIO Pyroro 6oiee TBep0ro Teaa
Ha3bIBACTCH. ..

* TBEpAOCTHIO

IIJTaCTUHYHOCTBIO

MIPOYHOCTHIO

BSI3KOCTBIO

TecToBbIe 3aganud K TK3

1. DnexTpoTeXHMYECKUE MaTepHalbl pa3/IeisAloT Ha MPOBOJHUKH, IOIYINPOBOJHHUKU H
JUDJIEKTPUKH B 3aBUCUMOCTH OT:

*IIUPUHBI 3aMPEIIeHHON YHEPreTUIECKON 30HBI™
*YIeNIbHOTO 3JIEKTPUYECKOTO COMPOTUBIICHUS
TEPMOCTOUKOCTH

pezesia MpoYHOCTH

2. ConpoTHUBIEHNE TUAJIEKTPUKA YUCIICHHO PaBHOE CONMPOTUBIICHHIO KyOa ¢ pedpom 1w,
€CIIM HaIPsDKEHUE MPHIIOKEHO K IBYM MPOTUBOIIOJIOKHBIM T'PaHsIM KyOa Ha3bIBaeTCH. ..

*yIeNnbHBIM 00bEMHBIM*
yIIeTbHBIM ITOBEPXHOCTHBIM



IMOJIHBIM YACJIbHBIM
PCAKTUBHBIM

3.K IMOJIYIIPOBOAHUKOBBIM OTHOCATCS BCE MaTCpUaJIbl psAaa. ..

*SiC, Ge, Se, moauaneTuieH
P, Si, Na, monustuieH

B, Si, Al, MOTMBUHUIXIIOPHT
Si, Ge, Se, monucTupon

4. Kaxoif MaTepuai Ha3bIBalOT TBEPAON MEbIO?

*MeJb, YIIPOYHEHHYIO XOJIOTHOU TNIACTHYECKOH AedopMmarren
JIEKTPOIUTUYECKYIO MEIb

MCI{HBIfI CIlJIaB, coz:epmamnﬁ JICTUPYIOIIHE 3JICMCHTBI, ITOBBIIIAOIINEC TBEPAOCTD
OTOKEHHYIO ME/lb

5. 3aBHCHUMOCTh MarHUTHOM HHAYKIIUU IpCaABaApUTCIIbHO HaMarom4cHHOI'O

(GeppOMarHuTHOro0 MaTepuasa OT HaIpPs)KEHHOCTH MAarHUTHOTO 110JIs1 Ha3bIBAETCHl. . .

*neTyien rucrepesuca

MarHMTHON aHU30TPONUEN

MarHuTOCTPUKLUEH

3akoHOM [lamena

6. XKene3zoHnkeneBble MATHUTOMSTKHE CIUIABBI HA3BIBAIOT. . .
* mepMaiosMu

anbchepamu

OpoH3aMu

MarHMTOANDIIEKTPUKAMU

7. J1511 N3roTOBJIEHUSI MArHUTOIIPOBOOB TPAaHC(HOPMATOPOB MPUMEHSIIOT. ...
+ KPEMHUCTYIO DJIEKTPOTEXHUYECKYIO CTaJIb

JINThIE BBICOKOKOIPILUTUBHBIE CILIABBI

JIETUPOBAHHBIE CTAJIM, 3aKAJICHHBIC HA MAPTEHCUT

MarHuToTBEp/Ible (peppUTHI

8. Hambosee BeicOoKyro TeMiieparypy Kropu umeer. ..
* ko0OanbT

KeIe30

HUKEb

TraJOJIMHAN

9. MaruuTHbIE CCPACYHHUKHN M3 3J'I€KTpOTeXHI/I‘—IeCKOI71 CTaJI1 U3T0TAaBJIMBAIOT M3 TOHKHUX

JIMCTOB C MPOCIOUKAMU U30JIALUN JUIS. ..
* YMEHBIIICHHUS [TOTePh Ha BUXPEBBIE TOKU
YBEIUYECHUS KOOPLIUTUBHOMN CHUJIBI
YIPOILEHNS TEXHOJIOTUU
JUIsl YMEHBILIEHUs KOPPO3UHU

10. Temmeparypa, mpu KOTOpOi (heppOMarHUTHBIE MaTepHalbl TEPSIOT MarHUTHBIC

CBOMCTBA, HA3BIBACTCS TOYKOM. . .
* Kropu



I'n66ca
IJIaBJICHUS
UYepuosa

Tunosbie BapuaHTbI KOHTPOJbHOU padorsl a1 TK3:
Bapuanr 1
. Kakue TuIbl KpucTajuIn4eckux perieTox Bbl 3HaeTe?
. Kak BIudI0T yci10BUS KpUCTAJIIM3ALMU HA CTPOEHUE CIUTKA?
. UTo Takoe KpUTUYECKUH 3apObIIll, OT YEro 3aBUCHUT €ro pazmep?
. ITo xakum rpymmam npousBoautcs knaccudukamnms Fe—C crmaBos?
. Kak nmpoucxoaur ycranoctHoe paspylieHue?
. UTo Takoe AuarpaMma COCTOSIHUS KeJIe30-YIIIepOo]l U IJI€ OHA UCIOIb3yeTcs?
. Kakue cTpykTypHble cocTaBisitole 00pa3yroTcs B CTaNX?
. UeM 4yryH OTIMYAETCS OT CTaJIeH 1O CTPYKType?
. Kakoil npunuun nocrpoenus nuarpammsl Fe-C?

10. Kakue (hazoBbie peBpalieHus MPOUCXOIAT B CIUIABAX MPH OXJIAKIACHUU U HarpeBe?

Bapuant 2

1. Inst gvero HeoOXo1MMa uarpaMma COCTOSIHUS CIIAaBOB?

2. Yro Takoe KpUTUYECKHE TOUKH MPEBPALLCHUS B CIIJIaBax?

3. Tloctpoiite kpuByto oxuaxaceHus s ctamd ¢ 3 %C U 00BsSCHUTE MNPOIECCHI
00pa30BaHUs CTPYKTYpPHI B 3TOI cTaiu.

4. Onpenenuth coctaB ciuiaBa ¢ 1 % C, ecnu cruaB 6611 nepeoxitaxaeH 10 S00°C.

5. Kakue BuIbI TEpMHUECKOM 00paOOTKU BBl 3HAaETE?

6. Uto Takoe crapenue?

7. Kak BAMsIeT CKOPOCTh OXJIQXKICHHSI HA CTPYKTYpY CTalu?

8. Kakue cymecTByIOT BUIbI OTITYCKA U ISl U€r0 OHU MPUMEHSIOTCS?

9. B uem paznuuue B (pa30BOM cOCTaBe U CTPOCHMM MPOAYKTOB oTmycka mpu 650°C u
IPOJAYKTOB M30METPUYECKOrO MpPEBPALLEHUS MEPEOXJIaXKJICHHOTO ayCTeHHWTa IpU TOM Ke
TEMIIEPATYPE B CTAJIU ¢ cojepkanueM yriepona 0,4 %?

10. Kak npousBectu 3akanky ctanu 45?7

Bapuanr 3

1.CymiecTBeHHBIE XapaKTEPUCTHKU KPUCTAIUTMYECKON CTPYKTYPHI

2. DHepreTMyeckue ycIoBHsA TMpolecca Kpuctawumzauuu. [louemy mnpeBpalieHus
MIPOMCXOJIAT MPH CTPOTO ONPEACTCHHBIX TeMIIepaTypax?

3. Kakyto poib UrparoT HECOBEPILIEHCTBA CTPYKTYphl KpucTayioB. Kakyro ponp urpatot
JMCIIOKAIIMU B BOIIPOCAX MPOYHOCTH U TUIACTUYHOCTH MaTepuana.

4. XapakTepHuCcTUKa TBEPIbIX paCTBOPOB 3aMEIICHUS.

5. BoiuepTute AuarpaMmy COCTOSIHHSI JK€JIe30 — KapOu/[ xeme3a, CIUIINTE MPEeBpaIleHus
Y ITIOCTPOWTE KPUBYIO HarpeBaHus B uHTepBaie temneparyp ot 00 no 16000 °C ¢ npumeHeHrem
npaBuia ¢az / ans crasa, cogepaxaiero 0,3%C.

6. Orxur. Llens u Ha3HaueHUEe AUPPY3MOHHOTO, U30TEPMHUUECKOIO OTXKHTa.

7. Ha3oBuTe pexuM TepMHUUYECKOH OOpabOTKHU (TeMmIeparypy 3aKalkd, OXJIaKJaroIlyro
cpeny W Temmeparypy oTmycka) ¢pe3 u3 cranu Y12, Onummure CYIIHOCTh MPOXOJSIINAX
IpeBpalleHUH, MUKPOCTPYKTYPY U TBEPAOCTb HHCTPYMEHTA MOCIIE TEPMOOOPAOOTKH.

8. Ommmmure, B KAaKUX OTPACISIX IPOMBIIUIEHHOCTH OCOOCHHO TIIePCIIEKTHBHO
IpUMEHEHHEe TUTaHa U CIUIaBa TUTAHa.

OO0 I DN D~ WK =

[ToHPBIN KOMIUIEKT 3aJJaHUH U MaTepUaAJIOB, HEOOXOIUMBIX JIJIsi OIEHUBAHUS
pe3yabTaTOB 00YUYEeHHMs 110 AUCLUIUIMHE, XPaHUTCS Ha Kadenpe pa3padoTymka.

JlJI IpOMEKYyTOYHOM aTTeCTALMU:



Bomnpocskl K 3xk3aMeHy

1. Ilpeamer MarepuanoBeneHus. BiusHue Tuma CBA3M HAa CTPYKTYpPYy U CBOMCTBa
KpPUCTAJLJIOB.

2. Kpucrainnueckoe CTpOEHHE MaTepUalioB. JJIEMEHTapHas KpUcTajIndyecKas sueika.
Tunsl kpucTammueckux peuietok. [lonumopdusm xenesa.

3. Knaccudukamus  snekTporexHudeckux —wmarepuasnioB  (OTM):  mpoBoIHUKH,
MOJIyIIPOBOJIHUKH, TU3JIEKTPUKH, MATHUTHBIE MaTEpHUAJIbl. 30HHASI TEOPUSI TBEPJIOTO TeA.

4. NeheKThl KPUCTAIUIMIECKOTO CTPOSHUS U UX BIMSHHUE HA TPOYHOCTH MaTEPHAJIOB.

5. Tunsl ces3eit MEXIYy CTPYKTYPHBIMM YacCTHULAMHU BelIEeCTBA. THUMBI 3apsiioB B BELIECTBAX:
CHJIBHOCBSI3aHHBIE, CJIA00CBsI3aHHbIE U CBOOOIHBIE.

6. OtHOcHTEIbHAS IUAJICKTPHUYCCKAs IPOHUIIAEMOCTh IUAJICKTPUKOB. IlOIspH30BaHHOCTH
JAUIJICKTPUKOB. BeKTOp SJICKTPUYCCKOI'O CMCUICHMUS. TeMnepaTypHmﬁ KOB(b(l)I/IHI/ICHT I[I/IG)J'IGKTpI/IlIeCKOI‘/II
IMPOHUIIAEMOCTH. HOJ’IﬂpI/ByeMOCTb JUIJICKTPUKOB.

7. YnenpHoe O0ObEMHOE U YIEIbHOE IOBEPXHOCTHOE CONPOTUBIIEHMS JTUAIEKTPUKOB.
VYaenbHas NOpPOBOAUMOCTb JUANEKTPUKOB. (OCHOBHOE YpaBHEHHE HJIEKTPOIPOBOJAHOCTH.
Hocurenu 3apsi10B B AMAIEKTPUKE.

8. Jlnarpamma pactskeHHsl. XapaKTepUCTUKH YIPYTrOCTH, MJIACTUYHOCTUA U MPOYHOCTHU
MaTepHajoB, ONpeNesIeMble MPU CTATUYECKOM HarpyXeHuu. Buner nedopmanuii. Mexanusm
yIOpyroi u miuactTuueckoi nepopmannu. XapakTepUCTUKU YIIPYTOCTU U TTACTUYHOCTH.

9. JluHamuueckoe HarpyeHue MaTepualioB. YaapHas BA3KOCTb. XPYIKOE U BSI3KOE
pa3pylleHne MaTepUuaoB.

10. Jlunamuueckoe HarpyxeHue marepuainoB. [lopor xmamHonomkoctu. Temmeparypa
MOJIYXPYIKOCTH.

11. TBepaocThs MaTepuanoB. MeTobl ONIPEAEIICHNS TBEPIOCTH.

12. XapakTepuCTHKH, ONpEENIsieMble IIPU HUKINYECKOM Harpy>KEHUU MaTepUalloB.

13. lepopmariioHHOE YIIpOYHEHHE METAJUIOB (Hakjen). BiusHue HarpeBa Ha CTPYKTYpY
U CBOMCTBa JIe(pOPMHUPOBAHHOIO MeTaslia (BO3BPaT U PEKPUCTATITU3ALIMS).

14. Tunbl METAITUYECKUX CIUIABOB.

15. /Inarpamma COCTOSIHHS CIUIABOB C HEOTPAaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPJOM COCTOSIHUM. MeTos mocTpoeHMs. XapakTepHbIe JIMHUM U TOYKH, (a30BbIi cocTaB
oOnacreil.

16. IlpaBuso oTpe3KoB.

17. luarpamMmma COCTOSIHMS JJIsl CIIaBOB OOPa3yIOIIUX MEXaHUYECKHE CMECH U3 YUCTBIX
KOMIIOHEHTOB. XapaKTepHbIe JINHUU U ToUKkU. Da30oBbIil cocTaB obacTei.

18. JlnarpaMMa COCTOSIHHMS CILUIABOB C OIPAaHUYEHHON PAacCTBOPUMOCTBIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH. XapaKTepHble TUHUHU U TOUKH. Pa30BbIii cocTaB 00acTeil.

19. JlmarpaMMa COCTOSIHMSI CIUIABOB C YCTOWUYMBBIM XHUMHUYECKHUM COEIMHEHUEM.
XapaxTepHble TUHUU U ToukH. PazoBbIif cocTaB obnacTeil.

20. 3akoHomepHocTH KypHakoBa.

21. Jlmarpamma COCTOSIHMSI KEJIE30YIJIEPOJIUCTBIX CIUIABOB. XAapAKTEPHbIE JUHUM M
Touku. KoMmoHeHTsl, asbl, 1ByX(azHble CTPYKTYPHI.

22. JlnarpaMma COCTOSTHUS JKEJI€30yTIIEPOAMCTHIX CIUIAaBOB. AHAN3 KPUBOW OXJIaXICHUS
TEXHUUYECKOTO JKEJIE3a.

23. JlnarpaMMa COCTOSTHUS KeJIe30yTIICPOIUCTHIX CIUTABOB. AHAIM3 KPUBOU OXJIAXKICHUS
JIO3BTEKTOUHOTO CIUIABA.

24. JlnarpaMma COCTOSTHUS JKEJI€30yTIIEPOAMCTHIX CIUIABOB. AHAN3 KPUBOW OXJIaXICHUS
3a3BTEKTOUHOTO CILIaBa.

26. JIlnarpamMma COCTOSTHHS KEIE30YTIIEPOJUCTHIX CIIJIABOB. AHAIU3 KPUBOUM OXJIAXKICHUS
ABTEKTOMJIHOTO CILJIABA.

27. IlpeBpallieHus B CTAJISX IPU HarpeBe U MEAJICHHOM OXJIaXKICHUH.

28. JlmarpaMMa UW30TEPMHUYECKOrO  IpeBpamieHusi aycTeHurta. CTpyKTypHbIE
MIPEBPAILECHNS B CTAIH NPU OXJIAXKACHUH C PAa3IMYHON CKOPOCTHIO.



29. Kpurmueckas CcKOpocTh 3akanku. MapreHcuT. OCOOEHHOCTH MapTEHCHUTHOTO
IPEBpALLCHHUS.

30. Omxkur cranmu. Haznauenue, cragun. Buabl oTkura.

31. Hopmanu3zanus cranu. Hasnauenue, craguu.

32. 3akanka cranu. Hasnadyenwe, craauu. BbiOop TemmepaTypbl 3aKaykk Uis J0- U
3a9BTEKTOUIHBIX CTajed. 3aKaIMBaeMOCTb U MPOKAIMBAEMOCTh cTanu. Kputuueckuil nuamerp
3aKaJKH.

33. Ornyck cramu. Hasnauenwe, craamu. Bunmbl ormycka. BiusHue TemmepaTypsl
OTIIyCKa Ha CBOMCTBA CTaJIH.

34. llemenTanus ctaid. PexxuMbl TepMUUecKOi 00pabOTKU IEMEHTYEMBIX U3CITHMN.

35. AsotupoBanue ctanu. CpaBHUTENIbHAs OLIEHKA TIPOLECCOB Aa30TUPOBAHHUS U
LIEMEHTAI1H.

36. VYrmepomucteie cranud. CocTaB, BIUSHHE KOMIIOHEHTOB Ha CBOWCTBa CTallu.
Packucnenune cranu. Kiaccudukanus yriepoaucTbix cTajeid, MeXaHHYeCKHue CBOHCTBA U
npuMmenenue. Knaccudukanus mno coiep aHHUIO JIETHMPYIOIIHUX 3JE€MEHTOB, IO COCTaBy, IO
paBHOBECHOM cTpykType. JlerupoBanusle ctamu. MapkupoBka. Knaccudukanus no ctpykrype
1ocjie HopMaJIu3aluH.

37. YUyrynsl. CocraB. [loctouHcTBa M Henoctarku. Kiaccuduxauus, mapkupoBka U
00jacTu NPUMEHEHHUSL.

38. XKaponpouHocTs U moa3yuecTs ctanu. Kputepuu sxaponpodHocti

39. Xumuueckas Koppo3usi MetaiioB. Kpurepuid CTOMKOCTH METaIOB K XMMHUYECKOH
KOPPO3UHU. DJIEKTPOXUMUYECKass KOPPO3Us METAUIOB. BUIBI 37E€KTPOXMMHUYECKOH KOPPO3MH.
Koppo3noHHOCTOMKHE CTaH.

40. Koppo3uoHHOCTOWKHE OKPBITUS METAIIOB. METO/1bI 3aIIUThl OT KOPPO3UU

41. Amomunuii u wmenp. CBoiicTBa, NMPUMEHEHHE, MapKu. AJIOMUHHEBBIC CIIJIaBBI.
Knaccugukarus no ntuarpaMmMe coctosiHus. Buasl, MapkupoBKka, IpUMEHEHHE.

42. Tepmudeckas o0paboTka qropamroMuaus. OTKHT, 3aKalKa, CTapeHHe, BO3BPAT.

43. bponsbl. Knaccuduxanuus, mapkupoBka, npumeHenue. Jlarynu. Knaccudukanus,
MapKUpOBKa, IPUMEHEHHUE.

44. Komno3uunoHHble Matepuaibl. OO0Imas XapakTepUCTHKA, KIACCU(PHUKAIMS MO THILY
HanoJHuTeNnsd. JlUcrepcHO-ypoyHEHHbIE KOMIIO3MIMOHHbIE MaTepuasibl. BojokHucTbIE
KOMITO3UILIMOHHBIE MaTepHaIbl

45. HoBble KOHCTPYKIIMOHHBIE MaTepualbl — MOHOKPUCTAJIbI, aMOpP(HbIE METaJJIbI,
HaHOKPHUCTANINYECKUE MaTepUabl, SBTEKTUUECKNE KOMITO3UIIMOHHBIE MAaTepUAIbI.

47. Yron quaNeKTpU4ecKuX MOoTepb, TAHTEHC yria AUAJIEKTPUUECKUX 1noTepb. [lonHble n
yJlelbHbIE TUAJIEKTPUUYECKUE TOTEpU MPHU MEPEMEHHOM HANpsLKEHUH. Buabl AMAIEKTpUYECKUX
MOTEPH B AJIEKTPOU3OJISIMOHHBIX MaTepraax.

48. TIpo6oii ¥ TepeKPhITHE AUIIEKTPUKOB. XapaKTEPUCTHKH HJIEKTPUUCCKON IPOYHOCTH. Bujibi
Hp060}1 AUSJICKTPUKOB. I[J'II/IHa CBO60,Z[HOFO np06era JJICKTPOHA.

49. Knaccuduraiys JU3JIEKTPUUECKUX MaTEPUAIIOB, BUIbI, CTPYKTYPa U OCHOBHBIE
XapaKTCPUCTUKU

50. Ompenenuth THN craBa (yrJIepOOUCTasi CTallb, JIETUPOBAaHHAs CTallb, YYTYH,
[[BETHBIC METAJUIbl M CIUIaBbl, METAIJIOKEPAMUUYECKUI CIUIaB, MPUIIOH), XUMUYECKHI COCTaB U
obmactu mpumenenus: Ct3kn, Cr5cm, Ctoxn, Créme, Cramp 20, Cramp 45, V8, V8A, V13,
V13A, Al2, A20, IIX15, P18, P6MS, P6MS5®3, CYU 35, KU40-5, BU60, 15XM, 12X1MO,
12X17, 15X18CIO, 15X25T, 40X9C2, 12X18HIT, 10X11H20T3, A1, A16, B9S, J162, JIO70-1,
BpO® 6,5-1,5, JI59, JIAHS59-3-2, JIAXK60-1-1, bpC30, bpb2, bpA7, bpA10XX4H4J1.
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