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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu ocBOeHHsI AUCHMIUIMHBI «/I3HOCOCTOMKME MaTepuanabl U U3JEIUs» SBISIOTCS
O03HAKOMJICHHE OOYYaIOIIUXCSI CO CTPYKTYpOH, CBOHCTBAMH M TEXHOJOTHUSMHU IOJIY4CHUS
M3HOCOCTOMKHX MaTEpHAIOB M M3TOTOBJICHUSI M3LCIMA M3 3THUX MaTE€pPUAIOB IS 3aJaHHBIX
YCIJIOBHM JKCILTyaTaluu.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuza M3HOcOoCTONKHE MaTepuaiabl U HM3ACNUs BXOJUT B BapUATHBHYIO YacTb
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Jucuumnnuna «/3HOCOCTOMKME MaTepuanbl U U3AETUsS» BXOIUT B BapUAaTUBHYIO 4YacTb
omoka 1 obpazomarenbHoil mporpammbel @T'OC BO mo nampaienuro moarotoBku 22.03.01
MarepuajioBeiecHUE€ M TEXHOJOIMH MaTepUajioB, YTBEpKIACHHOro mnpukazoM MOuH PO or
12.11.2015 Ne 1331.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHBIE B Pe3yJbTaTe M3yUCHUS NUCIHUILINH: (QU3HKA, XUMUs, GU3HUYECKAs XUMUS,
MEXaHHKa MaTepuajoB M OCHOBbI KOHCTPYMpPOBAHHS, BBEJICHUE B CIECLHUAILHOCTh, BBEICHUE B
HarpaBJieHuEe, 00IIee MaTepHaIOBEICHUE H TEXHOJIOT U MaTEPUAIIOB.

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynpraTe ocBoeHMA AMCUMIUIMHBI (Moayis) «M3HococTolikue MaTepuanbl U
U3JeNus» 00ydaroLuiics J0JKeH 00s1afaTh CIe yOIUMI KOMIIETEHIUSIMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3ysnbTaTbl 00y4eHUs

KOMIICTCHIIM

[TK-4 criocoOHOCTBIO MCIIONIB30BATh B UCCIIEIOBAHUSAX U pacueTax 3HaHUS O METO/Iax
UCCIIEIOBaHMsI, aHAJIN3a, TUAarHOCTUKU M MOJIEJIMPOBAHUS CBOMCTB BELIECTB (MaTepHUasoB),
(GU3NIECKUX U XUMHUYECKUX TPOIIECCax, MPOTEKAIOIINX B MaTepraiaX MpH UX MOJTyICHHUH,
00paboTke U MoaupUKaIUU

3HaThb 0 METOJIax O UCCIIEJOBAHMUSI, AaHAJIN3a, TUATHOCTUKU U MOJEINPOBAHHUS
CBOMCTB BEILECTB (MAaTEPHAJIOB), (PU3NUECKUX U XUMUYECKHUX ITpoLeccax,
IPOTEKAIOIIUX B MaTepuaiax npy UX MOJIy4eHUuH, 00paboTke U
MoauuKaIu

YmeTh BBIOMPATh METO/IbI UCCIIEJIOBAHUS, aHANIN3A, IUATHOCTUKU U
MOJIETTUPOBAHUS CBOMCTB BEILLIECTB (MAaTEpHANIOB), (pU3NUECKUX U
XMMHUYECKHX MPOLECCAX, IPOTEKAIOIINX B MaTepUalIax MPU UX MOJIyYEHUH,
o0paboTke 1 MoaupuKauu

Brnanets MPaKTUYECKHUMH HaBbIKaMU HUCIIOJIb30BaHUs B UCCIIEIOBAHUSX U pacyeTax
3HAHMUH O METO/AX UCCIIEI0BAHUS, AaHAJIN3A, JUarHOCTUKH U MOJIETTMPOBaHUS
CBOMCTB BEIECTB (MAaTepHaJIOB), PU3NUECKUX U XUMUYECKHUX ITpoLeccax,
IPOTEKAIoIIMX B MaTepraiax npy UX MOJIy4eHuH, 00paboTke u
MoauuKaIu

[TK-11 ciocoOHOCTHIO MPUMEHSTh 3HaHNS 00 OCHOBHBIX THIIaX COBPEMEHHBIX HEOPTraHUYECKUX U
OpPraHMYeCKHUX MaTepUaJIOB, MPUHIMIIAX BRIOOpa MAaTEpHAIOB Ul 3aJJaHHBIX YCIOBUH
HKCIUTyaTaIlH C Y4eTOM TpeOOBaHUM TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HA/IEKHOCTU U
JIOJITOBEYHOCTH, KOJIOTUYECKUX MTOCIIECCTBUI UX IPUMEHEHUS IIPY IPOEKTUPOBAHNUU
BBICOKOTEXHOJIOTHYHBIX IIPOLECCOB




3HaTh

OCHOBHBIE TUIIBI COBPEMEHHBIX HEOPraHUYECKUX U OPTaHUYECKUX
MaTepHaioB, MPUHIUIIBI BHIOOPA MaTePHAJIOB Ul 3aJJaHHBIX YCIOBHIl
9KCIUTyaTalUH ¢ y4eTOM TpeOOBaHUN TEXHOJIOIMYHOCTH, SKOHOMUYHOCTH,
HAJICKHOCTH U TOJITOBEYHOCTH, 3KOJIOTUYHOCTH

YMers MPUMEHSTH 3HaHUS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTAaHUYECKHUX H
OpPraHUYeCKUX MaTepHaoB, IPUHIMIIAX BEIOOpa MaTepHaIOB AJIS 3alaHHBIX
YCJIOBUH SKCIUTyaTalluy C Y4€TOM TPeOOBaHUI TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH, HaJIEKHOCTH U TOJITOBEYHOCTH, SKOJIOTUYHOCTH

Bnagers CIOCOOHOCTHIO MPUMEHSATH 3HAHHSI 00 OCHOBHBIX THITAX COBPEMEHHBIX

HEOPraHMYECKUX U OPraHMYECKUX MaTepHaloB, IPUHIMIIAX BbIOOpa
MaTepHaJIOB Ul 3aJJaHHBIX YCIOBUH SKCILTyaTallly C YY€TOM TpeOOBaHMI
TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAJECKHOCTU U JOJTOBEYHOCTH,
9KOJIOTUYHOCTHU




4. CTpyKTypa, 00b€EM U colepKaHne NTUCHUIINHBI (MOLYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 akaJl. 4acoB;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

Paznein/ rema
JIACIATIIAHEL

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akan. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIIbHOM
padoThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHOU
aTTeCcTaluu

Kon
KOMITETEHIUU

1. U3HococTolikue Martepuasbl.
Knaccubpukanus  marepuanios;
ux OCHOBHBIE CBOIiCTBa;
TpeOOBaHUs, NpPEABABIIEMbIE K
HU3HOCOCTOMKMM  MaTepualawm;
poib MaTepuaia B
HKCIUTyaTallul U3EIH.

1.1  OcHOBHBIE  THIIBI
COBPEMEHHBIX
HEOPraHUYeCKUX
MaTepHaIoB. Bri6op
MaTepHaJoB sl 3aJJaHHBIX
YCIOBHS OJKCIUTyaTalldH C
y4eToM TpeboBaHui
TEXHOJIOTHYHOCTH,
SKOHOMUYHOCTH,
HaJeKHOCTH u
JIOJITOBEYHOCTH,
9KOJIOTUIHOCTH

221

ITpopaboTka
JIEKIMOHHOTO
MaTepHana;
HOJrOTOBKA K
71a00paTOPHBIM U
HPAKTHYECKUM
3aHATUAM

3amura
1a00paTOPHBIX
paboT; mpoBepka
HPaKTHYCCKHUX
pabor

I1K-4, IIK-11

Wroro no pazneny

2/21

2. Bunaer
Crpoenue u
MaTepHajoB.
TIOJTyYEeHUS
MaTepHaJoB.

W3HAIIMBaHM.
CBOMCTBA
Texuonorus
H3HOCOCTOMKHX

2.1 Meronas!
HCCIIEIOBaHUs, aHalu3a |
UarHOCTUKU CBOICTB
MaTepHaoB. Bri6op
MaTepHaJIoB sl 3aJJaHHBIX
YCIIOBUSL JKCIUTyaTallid C
y4eToM TpeboBaHui
TEXHOJIOTHYHOCTH,
9KOHOMHYHOCTH,
HaJIe)KHOCTH 74
JIONITOBEYHOCTH,
SKOJIOTHYHOCTH

2/21

12

[IpopaboTka
JIEKLIHOHHOTO
Marepuana;
HOATOTOBKA K
71a00paTOPHBIM U
MPAKTHIECKUM
3QHATHAM

3amura
71a60paTOpHBIX
pabort; mpoBepka
MPaKTHYECKUX
pabor

IIK-4, IIK-11

Wroro no pazneny

2/21

12

3. Bnusaue CTPYKTYPBI,
MEXaHWYeCKHX W (U3MIECKHX
CBOMCTB Ha M3HOCOCTOMKOCTD.




3.1 MeTtoasl
UCCIIEIOBAaHMs, aHalu3a H
JIMarHOCTHKH CBOWCTB
MaTepuasoB. Bei6op
MaTepuasoB Ui 3aJaHHBIX
CJIOBHSI OIKCIUTyaTaluu ¢
y yaramn ¢ ITpopaboTka
YYETOM TpeOOBaHMi
JICKIIUOHHOTO 3amuTa
TEXHOJIOTHYHOCTH,
AKOHOMIUHOCTH Marepuana; 71a00paTOPHBIX
’ 4 321 12 MOJrOTOBKA K pabot; mposepka | ITK-4, ITK-11
HaJIOKHOCTH u
71a00paTOPHBIM U MIPAKTHIECKUX
JIOJITOBEYHOCTH,
MPAKTHISCKUM pabot
9KOJIOTHYHOCTH.
3aHATHSM
[HTamnoBsie CTaJly.
BBICOKOTIPOYHBIE  CTaH.
Cramu il pexymero u
MEpHTEIBHOTO
HHCTPYMEHTA. Cranp
Tandunbna 110I13J1
Hroro no pazneny 321 12
4, 3aKOHOMEPHOCTH
W3HAIINBAHUS  CONPSDKEHHBIX
JieTalieid ¥ MaTepuasbl UIs 3THX
JIeTaJIeH.
IpopaboTka
4.1 BeiOop MaTepHaIoB pop
JIEKIIAOHHOTO
JUIL  33JaHHBIX  YCIOBUS
Marepuana;
JKCIUTyaTallld C YYeTOM 3amuTa
M MOJTOTOBKA K
TpeOoBaHUit 1A60DATODHEM I 1a00paToOpHBIX
TEXHOJIOTHYHOCTH, 4 221 12 parop pabot; mpoepka | I1K-4, TTK-11
MPaKTHIECKUM
9KOHOMHYHOCTH, MPaKTUIECKUX
3aHATHSIM;
HaJIC)KHOCTH u pabot, PK Nel
MOJTOTOBKA K
JIONITOBEYHOCTH, .
peHTHHT-
9KOJIOTUYHOCTH.
KoHTpoutro Nel
Wroro no pazapery 2/21 12
5. AGpa3uBHOE HM3HAIIMBaHUE U
Marepuabl c BBICOKOI
TBEPAOCTHIO ITOBEPXHOCTH.
5.1 Meronast
UCCIIENOBaHYs, aHaIu3a U
JIMarHOCTHKU CBOMCTB
MaTepHuasoB. Bri6op
MaTepuasoB Uil 3aJaHHBIX IpopaboTka
YCIOBHUS IKCIUTyaTald C JICKI[HOHHOTO 3amura
y4eTOM TpeboBaHH Marepuana; JTa00paTOPHBIX
TEXHOJIOTUYHOCTH, 4 321 12 MOJrOTOBKA K pabort; npoBepka | ITK-4, I[TIK-11
9KOHOMHYHOCTH, 7Ta00paTOPHBIM U MIPaKTHIECKUX
HaJIKHOCTH u MPAKTHIECKUM pabot
JIOJITOBEYHOCTH, 3aHATUSM
9KOJIOTHYHOCTH.
TepmooOpaboTka
HM3HOCOCTOMKHX
MaTepuasoB.
Hroro no paspeny 321 12

6. TToBepXHOCTHOE YIPOYHECHHUE
HM3HOCOCTOMKUX CIIJIAaBOB.
Texnomornn XTO, HaIIaBKH,
MOBEPXHOCTHOM  3aKalku AJs
ITOBBIIICHHUS H3HOCOCTOMKOCTH.




6.1 Meroast
HCCIENOBAHMs, aHaIh3a M

JIMarHOCTHKH CBOWCTB

ITpopaboTka
MaTepuasoB. Bei6op

JICKITMOHHOTO 3amura
MaTepuasoB Uil 3aJaHHBIX .

CHOBUS SKCIUIYATALHH C Marepuana; Tab0paTOPHBIX
y y .| 4 6 3 321 10 MOJITOTOBKA K pabort; nmposepka | I1K-4, TTK-11
YYETOM TpeOOBaHMi

Ta00PaTOPHBIM U MPaKTHICCKUX
TEXHOJIOTHYHOCTH,
MPAKTHISCKUM pabot
9KOHOMHYHOCTH,
3aHATHSM
HaJIOKHOCTH u
JIOJITOBEYHOCTH,
9KOJIOTHYHOCTH
HUroro no pazaeny 6 3 321 10
7. Hemeranmmueckue u
KOMITO3UIIMOHHbIC
HM3HOCOCTOMKHE MaTepHabl.
TexHoIorust TOTYYCHUS
HEKOTOPBIX 171631 (N 13451 u3
HEMETANIMICCKUX MaTepPHAIOB.
7.1 Meronas!
WCCIIEIOBaHMs, aHalM3a H IpopaboTka
JTHarHOCTHKU CBOMCTB JIEKIIUOHHOTO
MaTepHaIoB. Bri6op MaTepuana; Samra
MaTepuasoB Ui 3aJaHHbIX MOJTOTOBKA K

CIIOBHSl OKCIUTyaTallid ¢ 7Ta00paTOPHBIM U 1a00paTopHLIX
M la]| 4 2 2 |63 pabor; mposepka | TTK-4, [IK-11
Y4ETOM TpeboBaHHi MPaKTHIECKUM
TEXHOJIOTHYHOCTH 3aHATHSM; NPAKTHHACCIIX

’ ’ pabot; PK Ne2
9KOHOMHYHOCTH, MOJTOTOBKA K
HAIEKHOCTH u pedTuHr-
JIOJTOBEYHOCTH, KOHTpOITFO No2
9KOJIOTHYHOCTH
HWroro no pazneny 4 2 2 6,3
Hroro 3a cemectp 34 17 17/121 | 72,3 DK3aMeH
Hroro no aucnumninuze 34 17 | 17/12U| 72,3 SK3aMeH I1K-4,I1K-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
MOJYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Jlekuuy TPOXOASAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTaluH |
npobnemMHbIX Jekuuid. Teopernueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMSIX —SBISETCS
pe3ybTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM MOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuaya COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA 3TH
BOIIPOCBI.

Ha nepBoM 3aHATHM ClIeAyeT AeTalbHO paccKkazaTh 0 00pa30BaTENIbHBIX LEAX U 3a7a4ax
W3y4eHHUs IUCHUILIMHBL. ClieqyeT MpeicTaBuTh CTPYKTYPY Kypca U IIPOrpamMmy €ro U3y4eHHs C
yKa3aHHEM [EpPBOMCTOYHUKOB. lloaTamHO ommcaTh CIOCOOBI JOCTHXKEHHS —3aJaHHBIX
pesyiabraroB-ueneil. Jlare uHpopmanuo o0 o0beMe NMPAKTHUECKUX 3aHATUH U 00 YCIIOBHSX
IOJIy4EHUS 3a4€Ta.

Ha 3aHsTun cryneHThl paboTarOT MO MHAUBHIYaJIbHBIM 33/IaHUSIM C HOCIETYIOLIUM
IPYIIOBBIM aHAJIMW30M IIOJYyYEHHBIX PE3YylbTaTOB B TPAJULMOHHON (opme (KOIEKTUBHOE
B3aMMO/ICHCTBHE 110 TEXHOJIOTHMH aKTUBHOI'O OOyUEHHUS).

Ha nexkuuMoOHHBIX M NPAKTUYECKUX 3aHATUAX HPHUMEHSIOTCS 3JIEMEHTbl Ha OCHOBE
Kelic-MeTo1a — 00y4eHre B KOHTEKCTE MOJCIIUPYEMOI CUTYallMH, BOCIIPOU3BOIAIIEH peabHble
YCIIOBUSI HAYYHOM, MPOU3BOJICTBEHHOM, OOLIECTBEHHOM JieaTenbHOCTH. O0yyaroniecs JOJKHbI
pOaHAJIM3UPOBATh CHUTYallUIO, pa300paThCsi B CYTH MNpoOJIeM, MPEJIOKUTh BO3MOXKHBIE
pelieHus U BeIOpaTh Jiyuiee u3 Hux. Kelicel 0a3upyrorcs Ha peabHOM (pakTHUEeCKOM MaTepHualie
WJIN K€ IPUOJINKEHBI K peallbHON CUTYaIUH.

OneHka MUKpPOCTPYKTYpPhl MaT€pHaOB IPOBOJUTCS NPU IOMOIIM COBPEMEHHOMN
po¢eCCHOHATIBHON KOMIIBIOTEPHON MPOrpaMMbl KOJIMYECTBEHHOTO aHajiu3a M300pakeHHHd —
«Thixomet Proy.

Bce npakTuueckne 3aHATHS 110 BBIBICHHUIO CTPYKTYPBI M aHAJIN3a CBOMCTB MaTEPHUAIIOB
OPOBOJATCS € JIEMOHCTpalMel peajgbHBIX OOpa3loB WM JeTaleil, MOJy4eHHBIX OT
MIPOU3BOIUTEINIEH UITU TOTpeOUTENEH N3 1ETH.

Ha xax70M 3aHATHH CTYAEHTHI OPOPMIISIOT OTUYET, B KOTOPOM HEOOXOAUMO MPHUBECTH:
KpaTKHW€ TEOpPETUYECKHE JaHHbIE 10 BOINpOCaM pabOThl; ONMUCAHHE YCTAHOBOK M METOAMK
UCTIBITAaHUHN TaOJIUIIBI UCIIBITAHUIN; TpaUKK U 3aBUCUMOCTEH; BBIBOJIBI 110 padoTe.

Ilockonpky 3aHATHA TPOBOJAT  BBICOKOKIJIACCHBIE IIPENOAABATENM  JOCTHKECHHE
HEOOXO/IUMBIX  Pe3yJbTaTOB YCBOEHHUS IpOrpaMMbl TapaHTHPOBaHO (IIpU  YCIOBUHU
OTBETCTBEHHOI'O OTHOILIEHUS CTYJI€HTa K U3YUEHUIO IIPEIMETA).

Bocnpou3BoaumocTs 00pa3oBaTeNbHOTO IMpOLEcCa BHE 3aBUCUMOCTH OT MacTepcTBa
IIPENO01aBaTelIsd TApaHTUPYETCs IPABUIIBHO COCTABIEHHOMN MPOrpaMMON TUCHUATIIINHBI.

Peanu3anus KOMIETEHTHOCTHOT'O MO/IX0/1a IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
Ipolecce AaKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATUH (KOMIIBIOTEPHBIX
CUMYJIALIUH, IEJTOBBIX M POJIEBBIX U, pa300p KOHKPETHBIX CUTYAIHA, IICUXO0JIOTUYECKHE U NHBIE
TPEHHHTU) B COYETAHUN C BHEAYIUTOPHOM CaMOCTOSATENILHON paboToi C 11eNbio (pOopMHUpPOBaHUS U
pa3BUTH MPO(ECCHOHATBHBIX HABBIKOB 00YJaIOIUXCS.

6 YueOHO-MeTOqHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)
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HayyHbIx u3ganu «Web of science»

http://webofscience.com
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MOJHOTEKCTOBAs CIpaBouHas 0as3a JaHHBIX
MexyHapoaHas Oaza MHOJHOTEKCTOBBIX
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepetadynd u
npeCTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIbIO.

2. YuebHas aynuTOpHsi JUIsl TPOBEACHHUA Ja0OpPATOPHBIX/IIPAKTUYECKUX 3aHATHHA
OCHallleHa J1a00opaTOpHbIM 000PYA0BaHUEM:

- o0opynoBaHue i OpUrOTOBIEHHUS ULIH(OB (0Tpe3Hble, ULUIHM(OBANIBHBIE H
HOJMPOBAJIbHBIE KPYT'H; 000pyJOBaHUE 11 TPABJICHUS HIITHU(OB);

- MaIlIMHBI YHUBEPCAJIbHBIC NCTIBITATEIIbHBIE HA PACTSHDKEHUE, CKATHE, CKPYUYHUBAHHE;

- MEPUTEIIbHBIN HHCTPYMEHT;

- IpuOOPHI JJIs1 U3MEPEHUS TBEPIOCTH 110 MeToaaM bpunernst u Poksena;

- MUKPOTBEpAOMED;

- TICYH TEPMHUYECKHE;

- Mukpockornsl MUM-6, MUM-7,

- KOMIIBIOTEPHAs CHCTEMa aHalln3a n3o0paxenuii « Thixomet Proy

- KOJUIEKLIMM MHUKPO- M MakKpoUUIM(OB YIJIIEPOJUCTBIX M JIETUPOBAHHBIX CTaled U
CILIABOB;

- aIbOOMBI MUKPOCTPYKTYP;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTepPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHs W NPO(UIAKTUYECKOrO OOCIyXHBaHHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CNIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHuUs;

- kadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IIpunoxenne 1

6. YueOHO-MeTOIMYECKOE 0DecTiedeHHe CAMOCTOSITeIbHOI padoThI CTY/IEHTOB

[To puctumumae «M3HOCOCTONKIE MaTepHaIbl M U3 IIPEIyCMOTPEHA ayINTOPHAS 1
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

AynuTopHasi caMOCTOsITeNbHasE padoTa CTYJICHTOB MPEIoaraeT peuieHHe KOHTPOJIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Bompocel  aisi  caMONpOBEpKH MPEACTAaBICHBl B BHJIC HMPAKTUKO-OPHEHTUPOBAHHBIX
3aJlaHuil U BEIOOpA M3HOCOCTOMKOTO MaTepualia M TEXHOJIOTHU U3rOTOBIICHHS u3enus. Takke
BOIIPOCBHl Ul CAMOINPOBEPKH IIPEICTABICHBI TEOPETHYSCKUMHU BOIPOCAMH, TPEOYyrOLIHe
Pa3BEPHYTOTO YCTHOTO OTBETA, MO3BOJISIOIIUE IIPOBEPUTH YPOBEHb YCBOCHHUS 3HAHUI U OCBOCHUS
00IMX U MPO(ECCHOHATBHBIX KOMIICTCHIIU MO TUCIUILIIAHE.

Ilepeyenn TeM Il NOATOTOBKHU K MPAKTHYECKHM U CEMHUHAPCKUM 3aHATHSIM:
N3HOCOCTOMKOCTh MaTEpPUAIIOB.
Bunel n3nammBanus
CrtpyKTypa U3HOCOCTOMKOH CTaJu.
[TyTy nOBBIIEHUS N3HOCOCTOMKOCTHU CTAJIH.
Crasnb 17151 XOJI0ITHOM IITAMITOBKH.
Hecraperoiue n3HOCOCTONKHE CTaNH.
BricokonpouHble H3HOCOCTONKUE CTAJIH.
Crainb lNagdpunbaa.
TepMooOpaboTKa OBICTPOPEKYITUX CTAICH.
VYiydiaemple CTall, 3aKOHOMEPHOCTH JIETUPOBAHUS YIIYUIIAEMBIX CTaJeH.
Cranu, ynpouHsieMble XUMHUKO-TEPMUYIECKON 00pabOTKOM.
Cranu nns 3akanku TBY. Crany mOHMKEHHOHN U perylIupyeMoil MpoKaIuBaeMOCTH.
Pexymme cranu, yciaoBus paboThl, IPEAbBIsSEMbIE K HUM TPEOOBaHMS.
Cranu 17 mTaMnoBOro HHCTPYMEHTA.
Cranb 111 MEpUTENTFHOTO HHCTPYMEHTA
BbicokonpoyHble HOXKEBbIE CTalH.
KomriekcHO JTernpoBaHHbIe BEICOKOTIPOYHBIE CTAIIH.
CpenHeyrinepoanucTbie CTalt, yIpoYHsIeMble TEpPMOMEXaHUYECKON 00pabOTKOM.

IIpuMepHBbIH nepedyeHb TeM pedepaToB:
H3HOCcocTOlKHE CIIaBbl ¢ 0COOBIMU TPOYHOCTHBIMU CBOMCTBaMH.
M3HOCOCTOMKNE CIUIaBbl M MaTE€pPHUAIIBL.
TemocTolikue CIuiaBbl U MaTepHaIbI.
[TpyHIMIIBI JIETMPOBAaHUS U COBPEMEHHBIE TEHJEHIIUN PAa3BUTHS N3HOCOCTOMKNX MATEPHAIIOB.
Cranu ¥ craBsl U1 PEXKYIIEro HHCTPYMEHTA.
VYriepoaucTsie CTany A PEKYLEro HHCTPYMEHTA.
JlerupoBaHHBIE CTAIH ISl PEXKYILIETO HHCTPYMEHTA.
BricTpopeskyiine cTanu: NpUHIMIIBI JIETUPOBaHUS, MAPKU.
TBepbie cIIaBbl U1 PEXKYIIET0 HHCTPYMEHTA.
CBepxTBep/ple N3HOCOCTOMKNE MaTEpUAIIbI.
[lItamnoBsle CTaU AJI XOJIO0JHOTO Ne(hOPMUPOBAHHUS.
[ITamnoBsle CTaNIM I TOPAYETO JePOPMUPOBAHUSI.
Cranu 17151 MOJIOTOBBIX IITAMIIOB, FTOPU3OHTAILHO-KOBOYHBIX MAlllMH U IPECCOB.

Peiimune-xonmpono Ne 1:
Bapuanr 1
1. 3HOCOCTOMKHKE CTanM, PEeAHA3HAYEHHBIE JIJIS1 XOJIOIHOTO BBIJABJIUBAHUS, TOJABEPTHYTHI
HarpeBy mpu 700 °C ¢ BbIIepkKoi 10 yacoB u luac. Kakue OynyT pa3nuuust B CTpyKType U
CBOICTBax mocie TepMooOpaboTKu?



2. AGpa3uBHOE U3HALITUBAHUE

Bapuanr 2
1. B kakoMm ciyyae MOXHO BbIOpaTh OoJyiee BBICOKYIO TEMIIEpaTypy HOpMallU3aliu
M3HOCOCTOMKOM cTanu?
2. I'mapoabpa3uBHOE U3HAIIMBAHUE
Bapuanr 3
1. Kak moBbICUTh U3BHOCOCTOUKOCTH CTANIA Y 127
2. Cramp Y8 mocie OJHOrO BHAA TEPMOOOPAOOTKM TMONYyYMsIa CTPYKTYpY MEpPIUT
IUTACTUHYATBIN, a Mocie Apyroi - nepiaut 3epHUCTbIi. Kakas TepmoobpaboTka Obu1a mpUMeHeHa
B KQ)KJOM CJIy4ae U KaKue pa3jinyus B CBOICTBAaX y 3TUX cTanen?

Bapuanr 4
1. Crans X12 nmoaBepriack oTxUTY npu Temneparypax 800 °C 1 1000 °C ¢ ognHakoBbIME
BBIJICP’)KKAMHU U TOCHEAYIOMIMM OXJIAXKICHUEM C Neubto. ByayT nau pa3nuuus B CTPYKType U
M3HOCOCTOMKOCTHU?
2. Ilpupona kaBUTALIUU.

Bapuanr 5
1. 'opsiuekaranblii Ipokat U3 cranu P6MS noaBepruyT HHIyKIMOHHOMY HarpeBy 10 880 oc
C TIOCJIEIYIOIINM OXJIAXKICHHEM Ha Bo3ayxe U neuHomy HarpeBy g0 700 “C ¢ Beiaepxkoit 20 gac.
C TakuM ke oxJaxaeHueMm. KakoBa pazHulia B CTpYKType U CBOWCTBaX?
2. B kakoMm ciiydae XOJIOAHOKATaHas CTajib Y8 IMOCiE PEeKpUCTAIIM3ALMOHHOIO OT)KHUIra
OyZeT MMETh JIyULIYIO IITaMIIyeMOCTh - ocie aegopmanuu co crenerbro 30 % unu 8 %?

BapuanT 6
1. Tpu omxure cramu Y8 oxiaxieHne B uaTepBaine temmeparyp 680 — 370 °C Bexyr ¢
Masioif ckopoctbto. [Touemy 3To Heo6xoaUMO?
2. Kak wcrpaBUTh BHIMAHIITETTOBYIO CTPYKTYpPY, MOIYYEHHYIO B KPYIMHOH OTJIHMBKE W3
cranu 35J17?

Bapuanr 7
1. Kak m3mensitcs cBoiictBa ctaym ¢ 6XB2C, ecnu ee ox1aauTh BOI0H OT TemrepaTypsl 720
°Cu BBIJIEP>KATh [P KOMHATHOM TeMrieparype 1 cytku, mpu 60 C 10 wac. 100 uac., pu 100
OC 1 ac. u 10 yac. Cernaiite BBIBObBI O BIUSHHH TeMnepaTypbl 1 BDEMEHH HarpeBa Ha CBOMCTBA.
2. Kak ucnpaBuTh CTpYKTYpYy B ropsiueieopMiUpoBaHHON cTanu POMS?

Bapuanr 8
1. Crams 6XB2C npu Ie4HOM HarpeBe HarpeBaroT MoJI 3aKajiky 10 TemrepaTtypsl 840 - 860
0C, npu UHAYKIMOHHOM - 10 880 - 920 0C, a mpu CKOpocTHOM - 110 930 - 980 oC, OObscHure,
nouemy?
2. Pexxymuit uHCTpyMeHT M3 cTanu Y10 Obln meperper mpu 3akanke. Uem BpelneH 3TOT
nedeKT, Kak ero MO>KHO HCIPaBUTh?

BapuanTt 9

1. Topsiuekatanble NpyTku U3 cranu Y10 1718 XOJOJHOTO BBIABIMBAaHUS MOABEPTHYTHI
HarpeBy mipu 700 oC ¢ BbiepkKkoit 10 vacoB u luac. Kakue OyayT pasnuuus B CTPYKType U
CBOMCTBax Mocje TepMOOOpabOTKU?

2. Kak BnusitoT cBoiicTBa abpa3uBa Ha H3HOCOCTOUKOCTH?

Bapwanrt 10
1. B kakoM ciy4ae MOXHO BBIOpaTh OoJjiee BBICOKYIO TEMIEpaTypy HOpMaIH3aluu
ropsiuekaTaHoNd HHCTPYMEHTaJIbHOU cTanu?



2.Kak moBBICUTH IJIACTUYHOCTE cTainu SXB2C?

Bapuanr 11
1. Kak ycTpaHUTh HakKJIEll U BOCCTAHOBUTH IIJIACTUYHOCTH cTaiu Y 12 mocne miacTuyeckon
nedopmaiuu co crenerbio 70%?
2. Cranp Y8 mocie OJHOrO BHAA TEPMOOOPAOOTKH TMOJydMsia CTPYKTYPY TMEpIUT
IUTACTHHYATHIH, a TIOCIe IPYToil - mepauT 3epHUCThI. Kakas TepmoobpaboTka Obl1a mpuMeHeHa B
KaXKIOM Clly4ae, Kakue MpeBpalleHus: 00eCeunsiu NoJydeHne YKa3aHHbIX CTPYKTyp?

Bapuant 12
1. Crans 4XB2C noasepriack oT:KUry npu temmeparypax 800 %C 1 1000 °C ¢ oxuHaKOBBIME
BBIZICP)KKAMHU U TIOCIEAYIOIIMM OXJIAXKICHUEM C Teublo. ByayT nu pa3nudus B CTPYKTYpe U
CBOMCTBax?
2. C kakoii nenbto oTiuBku ctanu POMS noaseprator I'TIJL?

Bapuant 13
1. Cranp Y13A Oblna moBEprHyTa HArpeBy MO 3aKaNKy 10 TemmepaTtypsl 740 u 1050 oC.
Kakoii pesxuM HarpeBa BbIOpaH MpaBUIbHO U MOYeMYy?
2. Kak BbIOpaTh MaTepuai uist U31eNnid, paboTalomuX B YCIOBUSIX aOpa3uBHOTO N3HOCA?
Bapuant 14
1. ITpu pexpucTauI3alMOHHOM OT>KUTre u3aenuil u3 cranu SXBI' oxnaxaeHue B MHTEpBasie
temneparyp 680 - 400 (unoraa 370) o°c BeIyT ¢ Maloil ckopocThio. [Touemy 310 HEOOXOAUMO?
2. Kak ucnpaBuTh BUIMAHIUTETTOBYIO CTPYKTYpPY, IOJIYUEHHYIO B KPYIHOW OTJIMBKE W3
cranu 110I"13J1?

Bapuant 15
1. Kak uzmensrcs cBorctBa ctanu 651, eciu ee oxXJ1aquTh BOJIOM OT Temneparypsl 720 °Cu
BBIJIEP>KATh P KOMHATHOU TemmnepaType 1 cyTku, npu 60 °C 10 gac. u 100 gac., pu 100 °C 1 4ac
u 10 yac? Cnenaiite BBIBOJBI O BIUSHUU TEMIIEPATYpPbl U BpEMEHHU HArpeBa.
2. Kak ucnpaBuTh CTPYKTYpy B IEPETPETOM NpHU 3aKayike ctanu Y 107

Bapuanrt 16
1. Ctans 4XCHB narpenu 1o temnepatypsl 860 OC B eun CONPOTHUBIICHUS, UHAYKIIMOHHBIM
METOJIOM U CTPYEH IJIa3MBbl C IOCIEAYIOINM OXJIaXKIeHneM Bo1oi. Kakas nomyuurcs cTtpykrypa
B K&XJIOM ciry4yae?
2. Kakyto TepM0o0o0OpabOTKy MOKHO HPEJIOKUTH JJIS yIydlIeHus: 00pabaTbIBaeMOCTH pPe3aHuEM
3arOTOBKH JUISl PEXKYIIEro HHCTpyMEHTa U3 ctanu Y 10?

Petimune-xonmpons Ne 2:

BozMoxHbIE BapuaHTHI 1-ro Bonpoca

(Mapku cranu, TemiepaTrypa U BpeMsl BBIIEPKKH, CKOPOCTh OXJIAXKICHUS pPa3JInyHbIe B pPa3HbIX
BApUAHTAX)

o Kakyto crpykTypy OyAeT MMeTh IWIMHAPHYECKAs NeTalb U3 CTalu Y8, eciau IEHTP
oxJIaxaaTh co ckopoctsio 1 °Cle., 200 °C/c.?

WIH

° Kakyto crpykrypy 6ynetr umers ctanbs SXHM npu nzorepmuyeckoit Boiaepxkke mpu 700
C B Teuenme 1 waca, npu 500 "C B teuenume 1,5 yacos, npu 400 C B Teuenme 30 MuH. ¢
MOCIIEAYIOLIUM OXJIAXACHUEM B Bozie?

N
. Paccunrats, ucnonesysa C-guarpammy, V , 1urd ctaneid Y10 u 4X13. Kak B oTHX cramsix



MOJIy4YUTh MapTEHCUT?

2-0if BOTIPOC
(InarpaMMBbl H30TEPMHYECKOTO paciiaja MepeoXIaKICHHOIO ayCTEHNUTA M PEXKUMBI OXJTKICHHUS
B Pa3HbIX BapUaHTaX Pa3IM4YHbI)

OO0bsicHuTe, Kakue (a30BbIC IPEBPAIICHHS TPOUCXOIAT IMPHU OXJIAXKICHUHU CTAJH [0 YKa3aHHOMY
pexumy. Kakas crpykrypa oopasyercsa? (ITo konkpeTHoit C-nuarpamMme ¢ HaHECEHHBIMH Ha HEe
KPUBBIMU HETIPEPHIBHOTO  OXJAXKJICHUS UJIM U30TEPMUYECKOMN BBIICPKKH )

Hepeqeﬂb KOHTPOJILHBIX BOIIPOCOB 1Jisl MOATOTOBKH K 3a4€Ty 110 JUCHUIIJIHHE
«H3H0COCTOIIKIE MaTcepHralibl U U3ACTIUSY

1. [IpuHIUIIBI JIETUPOBAHUSA U3HOCOCTOMKUX CTAJICH.

2. OcHOBHBIE TPYIIIBI U3HOCOCTOMKUX KOHCTPYKLIMOHHBIX CTaJICH.

3. Pouib yritepona u npuHUKIBI JIETUPOBAHUS H3HOCOCTOMKUX CTasie. ECTh n pa3nuuus
B cBoMicTBax? [IpMHIMIIBI YIIPOUHEHHUS CTAJIEH.

4. CyIHOCTh TEPMOYIPOUYHEHUSI M3HOCOCTOMKUX crajneil. [lpuBectu mpumepsl Mapok
cTajeil U uX CBOMCTB IMOCJE T.O.

S. Uewm otnuyarorcs ctanm SXB2C u SXHM (Ha3znauenue, cocta, CBOMCTBA, CTPYKTYpa,
T.0.)?

6. Cramu X12, X12M, X12®. O0b1cHUTH 0COOCHHOCTH JISTHPOBAHUS U CBOMCTB KaX 10K
U3 HUX.

7. Kakue cranm MOXHO NpeMIOXUTh Mg 3akaiku ¢ HarpeBoM TBY u mouemy? Kax
IOCTYMAIOT, €CIIM HeXXeNaTesbHa 00JIblIast MPOKAIUBAEMOCTh?

8. Kak Biusier cTpykTypa MaTpulibl Ha a0pa3UBHYIO U3HOCOCTOMKOCTH?

9. Kakwue cranu Ha3pIBalOT yJIy4IIaeMbIMH U I0YeMY? 3aKOHOMEPHOCTH UX JIETUPOBAHUS
u T.0. [IpuBeauTe npumMepsl MapoK CTAJIH.

10. TexHoorHsl MOTy4eHHUs N3HOCOCTOMKUX MaTepHaoB?

11. MaTepuaibl C BBICOKON TBEPJOCThIO TOBEPXHOCTU?

12. Pounb yriepona u Ierupyronmx 31€MEHTOB B M3HOCOCTOMKHX CTAJISAX.

13. Ponb yriepona v nerupyrommx 3J1eMEHTOB B CTAJISAX Ui a30THpoBaHusi. OcoOeHHOCTH
UX T.O.

14. KakoBa posp yriepoja u JETHPYIOIIUX 3JIEMEHTOB B IMIAPUKOIOAIIMIHUKOBBIX
cransax? OcoOeHocTH TpeOOBaHUH K 3TUM CTaJIsIM M UX T.0. [IpuBecTn mpuMepsl Mapok cTasnei.
15. KakoBa ponb yriepona M JIETHPYIOIIMX 3JEMEHTOB B H3HOCOCTOMKHX CTaJIsAX?
OcobeHHOCTH TpeOOBaHM K 3THM CTallsIM U UX T.0. [IpuBecTr mpuMepbl Mapok cTaseil.

16. OOBSICHUTh NPUHLMI  JIETUPOBaHMWS  BblicOKompouHblx  crajeit HIZKIMST,
40X5M2CDB, 40X2ADE, ykazatb 0COOEHHOCTH HX T.O.

17. MoskHO 11 UCTI0IB30BaTh cTaib Y 10 11 U3roTOBIEHUS HHCTPYMEHTA 11 00paboTKu
MSTKHX MaTe€pHuajoB U MPH HEOOIbIINX CKOpOCTAX pe3aHus? [1oacHUTH.

18. MoxHo 51 ucronb30Bath cTanb Y 10 A1 U3roTOBIEHUS HHCTPYMEHTA 111 00paboTKu
TBEPJBIX, BI3KUX MaTepHalOB, MU OONBIIMX CKOPOCTAX pe3anus? I10scHUTS.

19. MoxHOo 1M ucnoap3oBarh cramu X, 9XC a8 M3rOTOBICHHMS HMHCTPYMEHTA IS
00pabOTKM MATKMX MAaTE€PUAIOB U IIPH  HEOONBIINX CKOPOCTAX pe3aHus? I1osCHUTS.

20. B yem npeumymectsa cranu 9XC nepen cranbio Y9?

21. Pesen npu oKcIUTyaTalu pasorpeBaercs 1o temneparypsl 650 ° C. Kakyio craib
npeamnovects: P9, P6OMS, POK10 u nouemy?

22. WHCTpyMEHT JOJDKeH TmojBeprarbcs uucToBOM  mummdoske. Kakyoo — cranb
npeanoyects: P9, PO®S nnu POKS u nouemy?

23. Jl1s  BBICOKOIIPOM3BOJIUTENBHBIX TOKAPHBIX CTAaHKOB M3TOTABIMBAETCA PEKYILUN
uHcTpyMmeHT. Kakyto crans npeanoyects: POMS, P18, POMS5KS u nouemy?

24. Kakue marepuansl MOKHO BBIOpATh JUIsi HHCTPYMEHTA CBEPXCKOPOCTHOM YMCTOBOMN

00paboTKHu pe3aHueM xapornpouynbix craneii: POMS, P18, P10K5®S5, anmas, KHB, T30K4, BK3?



25. 3ayem genmaercs 0OpabOTKa XOJIOAOM TIIPH  TEPMOOOpPabOTKE H3MEPHUTEIbHBIX
kanmuOpoB u3 ctanu XBI'?

26. Kakyto cTtanb npearnowin Obl s H3rOTOBJICHHUS IITAMIIOB ISl XOJIOJHOW BBITSKKU
(ceuenuem 100 Mmm) u mouemy: X, V12, X127
27. [IItammoBast ctanb ISl XOJIOAHON BhIcaaku X12 menmecoobpa3Ho oOpabaThiBaTh Ha

MEPBUYHYIO TBEPAOCTh, a cTanu X12M u X12®1 - Ha BTOpu4HYyIO TBEpAOCTh. Kakas pa3Huiia B
TEXHOJIOTHH T.0. U B CBOMCTBAaX? OOBIACHUTS.

28. [ITammbl 175 MOJIOTOBBIX TpeccoB U3 ctanu SXHM, 3akajieHHbIe IO OJMHAKOBOMY
pexumy (or 980-1020 ° C B maciie), OTIYCKArOT IIpU pa3HbiX Temneparypax: 480-520 ° C, 520-540
°C, 540-580 ° C. O6bsacHUTE, 3a4eM 310 nenaerca? Kakue Gymyr pasnuuus B CBOWCTBax?

29. [[ITammoBas cTaib sl XOJIOJHOM BbIcaku Y 12, 3akajeHHas o OJJHOMY PEKUMY (OT
770-820 ° C B Bozie), mOABEPraeTCs OTIYCKY IIPH pa3HbIX Temmeparypax: 150-160°C, 250-270
®C, 275-325 ° C. Kakue Oymyr omimuust B cBoiicTBax? [IpMBeCTH MpUMeEpBHl MHCTPYMEHTOB,
00pabaTbIBaeMbIX 110 TAKUM PEKUMaM.

30. Kakpe u3 1mITaMnoBBIX CTalell UMEIOT IOBBIIIEHHYIO U3HOCOCTOMKOCTb, a KaKue -
NOBBIIIEHHYIO BA3KOCTh: 9XC, 7XI'2BM, X12M, 4XC, 6XB2C, X6BD? O0bACHUTH.

31. Kakve 3 mTaMmoBbIX CTaJe UMEIOT HauOOJIBIIYI0 TEIIOCTOMKOCTh: 4XSMDC,
3X3M3®, 3X2B8®D, 3X2MH®, 5XHM, 2X2B8M2K8? O6bsacuuts. Korga onu ucnoiab3yroTcs?
32. Caepiio guamMeTpoM 9MM B mporiecce paboThl Harpesaercs a0 Temueparypsi 490-520 °
C. BeibpaTh MapKy CTalld ¥ HA3HAYUTH PEIKUM T.O.

33. O®pe3a auamerpoM 35MM TpeqHA3HA4YCHA JJIsi 00paOOTKH MSTKHX MAaTepHaliOB C

HEOOJIBIIION CKOPOCTHIO pe3anus. BeiOpaTh MapKy CTaiau U Ha3HAUUTH PEKUM T.O.



IIpunoxenne 2

1. OIIeHO‘lHLIe cpeacrea AJsl TEKYIIEro KOHTPOJIA YCIEBA€eMOCTH, HpOMe)l(yTO‘lHOﬁ
aTTeCTAalMi 110 U TOIraM O0CBOCHUSA JUCHUIIJIMHBI

a) I[lnanupyemble pe3yabTaThbl O00y4YeHHMSl M OIIEHOYHbIEe CpeACTBAa /ISl TNPOBeJAeHHSA

HpOMe)RyTO‘lHOﬁ aTTeCTanum:

CTpYKTYPHBII
PYKTYP [TnanupyemMble pe3yibTaThl
3JIEMEHT
00y4eHus
KOMIIETEHI[UHA

O11eHOYHBIE Cpe€acTBa

IIK-4 — cnmoco0HOCTHIO HCIOJIb30BATh B HCCICI0BAHUAX M pacueTrax 3HaHUA 0 METOodAaX
HCCIICI0BAHUA, AHAJIU3A, TMATHOCTHKHA U MOJIC/IMPOBAHUSA CBOMCTB BellecTB (MaTepI/IaJIOB),
(l)I/I3I/I‘leCKI/IX U XUMHUYIECKHUX IpoIeccax, NporTeKarwiux B MaTepuajaax npu ux nmojay4ceHuu,

o0paboTke n MoaupUKATUN

0 MeToJIax 0 uccienoBanus, | [lepeueHnb IK3aMeHy:
aHaJIN3a, JUArHOCTHKU H 1. AOpa3uBHOE U3HAILIMBaHHE
MOJCIINPOBAaHUS  CBOWCTB 2. T'mppoabpasuBHOE M3HALIMBAHHE
BELICCTB (Marepuanos), 3. KapuranuonHoe U3HalIMBaHUe
($U3NYECKUX U XUMUYECKUX 4. Bujabl n3HaIIMBaHUS
3HaThb npoueccax, IMPOTEKAOINX 5. Buusnue cTpykTypsl Ha aOpa3uBHOE
B Marepuajax Ipu UX M3HAIIMBaHUE
nosyueHuu, o0OpaboTke 6. Brnusnwue TepMOOOPabOTKH Ha
Mo U (pUKaIH M3HALIMBaHUE
7. W3HOCOCTOMKOCTH u MoaupUKaIUS
IOBEPXHOCTHU
BbIOMpAThH MeTo/ibl | [IpuMepHbIe 3a1aHuA 1J1s1 IK3aMeHa!
UCCIICIOBaHMs,  aHanu3a, | 1. [IpeioxkuTe METOIUKY U3ydyeHHUs: abpa3uBHOTO
JMarHOCTHKHU U | U3HAIIMBAHUSA
MOJIEJIMPOBAaHUS  CBOMCTB | 2. [Tpennoxuts METOJUKH U3Y4EHHUS
VMETE BEIIECTB (MatepuaiioB), | yiapHO-aOpa3uBHOI'O M3HAIIUBAHUS
¢u3nuecKkux U XMMHUYecKuX | 3. BpiOpaTh MeTOABl HCCIENOBaHMUS CTPYKTYpHI
mpoliieccax, MPOTEKAIMUX | mpeanoxkeHHoro  usfaenus  (15-20  pa3nudHbIxX
B Marepuajax IMpH UX | U3AEIHii)
nosiyueHuu, o0pabotke W |4. [IpennokuTh BapuaHThl YIPOUYHEHUS U3JIETHM.
Mo Ii(pUKAITIH
IpakTH4YeCKUMH HaBblkamu | [IpuMepHbIi nepe4eHb NPaKTHYeCKHX
MCIIOJIb30BaHUs B | 3aaHMH:
UCCIJIEIOBAHMSIX M pacuerax 1. IIposectu aHaJIn3 MaKpOCTPYKTYpPbI
3HAHUU 0 MeTOoJax IIPEJI0KEHHOTO U3JIENHSL.
UCCIIEIOBaHMs,  aHalM3a, 2. IlpoBectm  aHanmM3  MHKPOCTPYKTYPHI
JMarHOCTHKHU u IIPEJI0KEHHOTO U3JIENHSL.
MOJICJINPOBAaHUSI  CBOWCTB 3. HUccrmemoBath  abpa3WBHYHO  CTOHKOCTB
Braxets BEILIECTB (MaTepuanos), uznenus (15 BapuanToB). }
(UBUYECKUX U XUMHUYIECKUX 4. UccnenoBath  aOpa3WBHYIO  CTOWKOCTB
mporeccax, IMPOTEKAIOIIUX pe3LoB npu pe3anuu (15 BapuaHToB).
B Marepuajax TIpu UX ST Ucnpasutsb CTPYKTYpY B
NOJy4eHUH, 00paboTke H ropsiuesiehopMupoBaHHoil ctanu P6MS
Moau(UKAITII 6. IloBBICUTH IUIACTHYECKHE CBOWMCTBA CTAIH
5XB2C.
7. WcnpaBuTh BUAMAHIITETTOBYIO CTPYKTYDPY
crasm 110I'13J1.
IIK-11 - cnoco0HOCTHI0 NPUMEHATH 3HAHMS 00 OCHOBHBIX THIAX COBPEMEHHBIX

HCOPraHM4eCKMX M OPraHu4YeCKHX MaTepuajJa0oB, NMPHUHIHIIAX Bblﬁopa MaTepuajgaoB IJisl




CTpyKTypHBII

[InanupyemMble pe3ynbTaThl

DJICMCHT OI.IGHO‘IHBIG cpeacrTBa
00y4eHus
KOMIIETEHIINH
3aJJaHHBIX YCJOBMH JKCIUIyaTallUM ¢ Y4eTOM TpPe0OBAHMH  TeXHOJOTHYHOCTH,
IKOHOMUYHOCTH, HAJEKHOCTH H [I0JIOBEYHOCTH, 3KOJOTHYECKHX MOCIAEACTBHHA HX

NMPUMCHCHHUSA INTPHU NPOCKTUPOBAHHUHU BBICOKOTECXHO/JIOI'HYHBIX ITPOLHECCOB

3HaTh OCHOBHBIE THUIIBI
COBPEMEHHBIX ITepedyenb TeOpeTHYECKUX BOIIPOCOB K IK3aMEHY.
HEOPraHUYECKUX u 1. Marepuansl  croiikue K  aOpa3uBHOMY
OpPraHMYECKHUX W3HAIIMBAHUIO
MaTepUajIoB, IMPUHLHUIIBI 2. Marepuansl CTOiiKME K THApoaOpasMBHOMY
BbIOOpa MaTepuasIoB Jis W3HAIIMBAHUIO
3aJIaHHBIX YCIOBUU 3. Marepuaisl CTOMKHE K KABUTALIUN
AKCIUTyaTalldd C Y4€TOM 4. Bnusaue XTO Ha u3HaNIMBaHUE
TpeOoBaHUI 5. Buusnue MO (PULHPOBAHUS Ha
TE€XHOJIOTUYHOCTH, JIOJIFOBEYHOCTH pu abpa3suBHOM
HKOHOMUYHOCTH, W3HAIIMBAaHUU
HaJIe)KHOCTH " 6. M3HococTolikue HaIllIaBKU U U3HAIIMBaHUE
JIOJITOBEYHOCTH, 7. KapOonurtpanus noBepXHOCTH
9KOJIOTMYHOCTH

Ymers OPUMEHATh 3HaHUS 00
OCHOBHBIX TUIAX
COBPEMEHHBIX IIpumepHbIe 3a1aHUA JJIs1 IK3aMeEHA!
HEOPraHUYECKUX u | 1. BeiOpaTh MaTepuan aJig u3genuit, padboTaromux npu
OpPraHMYECKHUX abpasuBHOM  u3HammBaHuu  (15-20  pasnuyHbIX
MaTepuasoB, MPUHLIUIAX | U3EIUN)
BbIOOpa MaTepuasoB Juid | 2. BeiOpaTs MaTepuan Juist u3aenuil, paboTarouux npu
3a/laHHbIX YCIIOBUH | KaBUTALIUU
AKCIUTyaTalu ¢ yderoM | 3. BeiOpars MaTepuan juis u3aenuii, paboTaroimux npu
TpeOoBaHUI yZapHO-aOpa3uBHOM W3HALIUBAaHUU (15-20
TE€XHOJIOTUYHOCTH, Pa3IMYHBIX U3JEIINN)
HKOHOMUYHOCTH, 4. [IpennoXuTh BapUaHThl YIPOUYHEHUS U3JIEIUH JUIs
HaJIe)KHOCTH U | pa3IM4YHBIX yCIOBHI dKCILTyaTalluu
JIOJITOBEYHOCTH,
HKOJIOTHYHOCTHU

Bunaners CIIOCOOHOCTBIO IIpumepHBbIii NepedyeHb NPAKTHYECKUX 3aJaHUI:

MNPpUMCHATHL 3HAHUWA 00

OCHOBHBIX TUIIaX
COBPCMCHHBIX
HEOPTaHNYCCKUX u
OpTaHUYCCKUX

MaTepUaJIOB, TPUHIIUIIAX
BBIOOpA MaTEPHATIOB IS
3aJIaHHBIX YCIOBUU
AKCIUTYaTaluu C Y4ETOM
TpeboBaHMit
TEXHOJOTUYHOCTH,
SKOHOMHYHOCTH,
HaJIe>KHOCTH u
JIOJITOBEYHOCTH,
3KOJIOTUYHOCTH

1. OO6ocHOBaTh pPeXUM MOBEPXHOCTHOU 3aKallKu
JUIs TIOBBIMIEHHUS W3HOcocTokocTH (10-15
BapHUaHTOB).

2. BriOparp matepman mjsl 3aJlaHHBIX YCIOBHMA
SKCIUTyaTalldM €  y4eToM  TpeOoBaHMM
TE€XHOJIOTUYHOCTH, SKOHOMHMYHOCTHU
npenioxeHHoro uznenus (10-15 BapuanToB).

3. Ipemmoxutes wmarepuansl s mpecchopm
OTHEYNIOPHOI'0 KHpIHNYa.

4. TlpensnoxuTh Marepual  pe3noB IS
00paboOTKM HEMETAILIOB.
5. . HcnpaButh CTPYKTYpYy B

ropsueiepopMupoBaHHoil  ctanu P6MS

6. IloBBICHTH TUTACTHYECKHE CBOWCTBA CTaJA
5XB2C.

7. Tlpeanoxutb MaTepuan i NECKOCTPYWHBIX
HAaCOCOB.




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OLlCHUBAHMUSL:

J1J1s OTICHKH TEKYIIeH YCIeBaeMOCTH MPEIyCMOTPEH CEMECTPOBBIN PEUTHHT-KOHTPOJIb
3HAHWH CTYJECHTOB. 3a OJIMH PEUTUHT-KOHTPOJIb 00ydJaroIuiicss MoxkeT HaOpaTh 30 6auioB.

JIOTIOJTHUTETHHBIN KOHTPOITh BHITIOJTHEHHSI CAMOCTOSITEIBHON PaOOTHI CTYICHTOB TaKXKe
OCYIIECTBIISIETCS B MpoIiecce ycTHoro onpoca. CymmapHoe konmuectBo 6amtos 3a CPC 30.

B xone n3yuenus aucuurinHbl «I3HOCOCTOWKNE MAaTEPHAIBI U U3JIEIHSI BBITIOTHSIIOTCS
nabopaTopHbIE PaOOTHI.

J1J1s u3y4eHust OCHOBHOTO U JIONIOJHUTEIILHOTO MaTepHralia UMeeTcst yaieOHOe Mocooue.

Obwue mpebosanus Kk opopmaenuro omuema no 1a6OpamopHbiM pabomam:

3amura 1abopaTopHON pabOTHI MPOXOIUT MOCHE ee BhinmoyHeHus. K 3amuTe qomyckaTces
CTYJCHTBHI, BBIIOJHUBIINE PaboTy U OGOPMHUBIINE OTYET B COOTBETCTBUU C TPEOOBAHUSMHU.
[Ipriem paboOTHI OCYIIECTBISETCS MO KOHTPOJBHBIM BOIpPOCaM, TMPEICTABICHHBIM B KOHIIE
METOJIUYECKOTO YKa3aHHUS.
Pexkomenryemoe pacripeniesienue 6aJijioB TEKYIIETo KOHTPOJIS IO BUAAM y4eOHBIX paboT

Ne Bu 61O DAGOTEL Hrorosas arrecramus,
/1 AYya p 0aJ10B

1 [Tocemienue 3ausATUS 5

2 Pelitunr-koutposas Nel 30

3 PefiTuar-xouTpOB Ne2 30

4 Beinonnenue cemectposoro miaaHa CPC 30

3) JlononuurenbHble 6AIIBI («OOHYC) 3)

[To mucruIuIMHE TIPEIYCMOTPEeHA caada dk3amMeHa. Jlomyck K dK3aMeHy IO pe3ysibTaraM
paboTBl B CEMeCTpe CTYISHT MOXET IMOJyYUTh B COOTBETCTBHH C IIOJIO)KEHHUEM O
OaJTBHO-PEUTUHTOBOM CHCTEMBI KOHTPOJISI 3HAHWH, HAOpaB OMPEICIICHHYIO0 CyMMY OaJlIOB:

- «gomnytien» (oT 61 u 6osiee 6awIoB);
- «He gomnymieH» (Menee 60 0amioB).

IIpomexxyTouHas arrecrauus o JUCHUIUIMHE «M3HOCOCTOMKHME MaTepHuallbl» BKIKOYACT
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUarOIUMUCS 3HAHUH, U
NPaKTUYEeCKHE 3aJaHMsl, BBIIBIISAIOLIME CTENeHb CHOPMUPOBAHHOCTH YMEHMH M BIaJeHUH U
IpOBOJIUTCA B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOAUTCA B YCTHOM (opMe IO 3K3aMEHAIIMOHHBIM
OusietaM, KaXIbli M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO IMPAKTHUECKOE
3a/laHue.

IToka3aTenu U KpUTEPUH OLICHMBAHUSA IK3aMeEHA:

— Ha OLEHKY «OTJHYHO» — OOydJarlouuiics JEeMOHCTPUPYET BBICOKHH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMATUYEeCKOe WU TIIIyOOKOe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpYyeT
3HAHUSMHU, YMEHUSMH, IPUMEHSET UX B CUTYALUAX OBBIIIEHHOMN CII0KHOCTH.

— Ha OIIGHKY «XO0pomo» — oOydJaloluics JIeMOHCTPUPYET CpPEAHMH YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOIYCKAarOTCS
HE3HAaYUTeNIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUSI IIPH aHATUTUYECKUX OMepalusixX, epeHoce
3HAHWM 1 YMEHUW HAa HOBbIE, HECTAHIAPTHBIE CUTYallUH.

— Ha OLEHKY «YIOBJIETBOPHMTEJIbHO» — OOYYaIOUIUIiCS AEMOHCTPUPYET IOPOTOBBIN
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0/J1€ KOHTPOJIBHBIX MEPONPUATHI JOMyCKalOTCs
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWW, YMEHHUH, HABBIKOB, OOydaroUIHiics



HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS IPU OICPHUPOBAHUU 3HAHUAMHU U YMCHUAMH IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllNH.

— Ha OIECHKY «HEYIOBJIETBOPHTEIbHO» — OOYYAIONIUIICS IEMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTUIecKoro MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE OIIMOKH, HE MOXKET MMOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/1au.



