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[Tporpammy paszpaboTai:

Cr. npenonaBareinb ¢ byntun Aprem EBrenneBuu

Pabouast nporpamMmMa paccMoTpeHa 1 0100peHa Ha 3aceaHnu Kadeapbl-pa3padboTunka
MarepuanoBeieHUe U TEXHOJIOTHH MaTepuaioB, mpoTokosa Nel2 ot 10.06.2021

3aB. kadenpoii mCupotkus O. C.

[Tporpamma paccMoTpeHa U 0JJo00peHa Ha 3aceaHUH BhITycKarolen kadenapsl ATOMHBIE U
TEITIOBBIC YJIEKTPUUYECKHUE CTAaHIIMH, MTPOTOKOoJ Ne21-20/21 ot 18.06.2021T.

. Uuunpona H./I.
3aB. kadenpoii

[Tporpamma oo0peHa Ha 3aceTaHui METOJUIECKOTO COBETa MHCTUTYTA TeIIOdHePTreTHKH,
nporokoi Ne 05/21 ot 21.06.2021 r.

3aM. AupeKTopa HHCTUTYTa TernosHepreTuku
/Bnacos C. M./

[TporpaMMma npuHSTa pelieHueM YUeHOro COBeTa MHCTUTYTa TemnosHepreTuky, mpotokon Ne 05/21
ot 21.06.2021 .



1. Ieap, 327241 ¥ IVIAHUPYeMble Pe3yJbTaThl 00y4eHHs M0 IMCHUILIHHE

[lenpro ocBOeHMS TUCHUIIIMHBI «MatepuanoBegeHue» sipisercs GOpMUPOBAHUE 3HAHUM
O CTPYKType, CBOMCTBax, METOJaX JMAarHOCTUKH M O0O0pabOTKM MarepuasnoB, obOiacTed ux
IPUMEHEHUS U 3aKOHOMEPHOCTEN, ONPEIEIAIOMMNX KCILTyaTaAlMOHHYIO HAJEKHOCTh U3ACINN U
KOHCTPYKIHMN

3amavyaMu JUCITUTUTHHBI SBIISTFOTCS:

- YCTAHOBJICHHE MPUYUHHO-CIEACTBEHHOM CBS3M MEXIYy XHUMHYECKUM COCTaBOM,
CTPOEHHEM U CBOMCTBAMH MAaTEPHUAJIOB;

- yCTaHOBJICHHE (DUBUKO-XUMHUYECKUX 3aKOHOMEPHOCTEH HW3MEHEHUS CTPOCHUS U
CBOMCTB MaTepHaJIOB MOJI ACHCTBHEM (U3MUECKUX, XUMHUYECKUX, OMOJIOTUYECKHX U JIPYTUX
(haxkTopOB;

- (opMHpOBaHME 3HAHUI O KOHKPETHBIX BUAAX MaTEpPHAIOB, UX CBOMCTBAX M 00JACTSIX
OPUMEHEHUSI KaK  KOMIIOHEHTOB  3JIEKTPOIHEPreTHUECKOr0 M AJIEKTPOTEXHUYECKOTO
000py10oBaHUs;

- TPHOOPETCHHE CTYACHTAMHU MPAKTHYCCKUX HABBIKOB TIO OMPEICICHUIO CTPYKTYPHI U
CBOWCTB MaTE€pHAJIOB.

Kommerenniun, Qopmupyemple y 0O0ydYaromuxcs, 3alJTAaHUPOBAHHBIC PE3YJIbTaThI
OoOy4eHHS TI0 TUCITUTUIMHE, COOTHECCHHBIC C MHINKATOPAMH JTOCTHKCHUS KOMITCTCHITHNA:

Kon n HanmeHoBaHue Kon n HauMeHoBaHME HHAUKATOpa 3artaHuPOBaHHBIC PE3YIbTATHI
KOMIIETEHIINH JOCTHKEHUS KOMIIETEHIIUU 00y4eHUs 1Mo JUCIHUIIMHE (3HATD,
YMETb, BIAJIETh)

Ob6menpodeccuonansubie kommereHuu (OIK)

OIIK-1 Cnocoben ucnonps3oBats | OIIK-1.14 [lemoHCTpHpYyeT 3HAHHE

0a30BbIC 3HAHUS obyacTeil MpUMEHEHHs, CBOMCTB, 3namo.:
€CTECTBEHHOHAYYHBIX JUCHUIUINH | XapaKTEePUCTUK KOHCTPYKIIUOHHBIX U | (pu3HKO-XUMUYECKHE  OCHOBBI
B IIpo(hecCHOHANBHOM TeNNOU30NAIMOHHEIX MaTepuanos, (CTPOCHUS U CBOKMCTBA MAaTepHUAlIOB,
NEeATEIIbHOCTH, IPUMEHSATh BbIOMPAET UX B COOTBETCTBUHU C SAKOHOMCPDHOCTH HMX  M3MEHCHHA
METOJbl MAaTEMaTHYCCKOTO TpeOyeMbIMU XapaKTepucTukaMu (101 ACHCTBHEM BHCIITHUX
aHaN3a U MOJIETTUPOBAHMS, (akropoB,  THIBI M MapKu
TEOPETUYECKOTO U KOHCTPYKIMOHHBIX MaTepUaAJIOB
AKCIIEPUMEHTAILHOTO (31);

HCCIICAOBAHUA - CpeacTsa " METOIbI
MCCIIEA0BAHUS CTPOCHUS U CBOWCTB
KOHCTPYKIMOHHBIX MaTepHUaJIOB

(32) Ymems:

- OCYHIECTBJISATH OOOCHOBAHHBIN
BHIOOp MaTepHuajoB, CpPEICTB H
METOZIOB WX HCCIIEOBaHUS HA
OCHOBE aHanmm3a yCIOBUI
PKCILTyaTalluy, JKOJOTHYECKUX H
pKOHOMHYECKUX  (akTopoB (Y1)
\Braoemy:

- CpeAcTBaMH M METOJaMH
VICCIIEZIOBAHMSI CTPOSHUSI M CBOMCTB
KOHCTPYKIIMOHHBIX MaTepHaoB
(B1)

2. MecTo qucuuiuiaabl B crpykrype OIIOIT

HucuumuinHa «MatepualioBeieHHue» OTHOCUTCS K 0a30BOM 00s3aTeIbHOM 4acTH,
dbopMupyeMoil ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOMICHUHN Y4E€OHOTO IJIaHa M0 HAMPABICHUIO



Kon [IpenmecTByromue TMCUUILIMHBI (MOTYJIN), [Tocnenyromire TUCHUTIITUHBL (MOAYIIH),

KOMITETEHITUH npaktuku, HUP, np. npaktuku, HUP, np.
duzuka Xumus
MeToanl Hepa3pyIIaAIIero KOHTPOJIA
OIIK-1 MaTepUalioB
ATOMHBIE JICKTPUUYECKHE CTAHIINU
Mudopmarnka
OIIK-3 $op

J1o u3ydeHus JuCUUIUIMHBL « MaTepralloBEAEHUE» CTYAECHT JI0JKEH:

3HATh:

- OCHOBHBIC 3aKOHBI MU KOHLENUIWHA XMUMHH, 3aKOHOMEPHOCTH XHMHUYECKHX IPOLECCOB;
COBPEMEHHBIC MPEICTABICHUS O CTPOCHUHM BEIECTBA; B3aUMOCBA3b MEXKIY CTPOCHUEM
XUMHUYECKUX COCAMHEHUN U UX PEAKIIMOHHOM CIIOCOOHOCTHIO;

- (yngameHTanmbHBIE pazzenbl (QU3UKM, IMOAXOAbI M METOAbl MEXaHMKH, (U3HUKU
KoJie0aHUM U BOJIH, TEPMOJMHAMMKH, KIACCUYECKOW W KBAHTOBOM CTATUCTHKH, MOJIEKYJISIPHON
(Gu3MKY, OBEJCHUS BEUIECTB B 3JEKTPUUECKOM M MAarHMUTHOM HOJISIX, BOJHOBOW M KBAHTOBOM
OINTHKU;

- OCHOBHBIE pa3leibl MaTeMaTUKH, METOJbl MAaTEeMaTUYECKOro aHallu3a, TEOpUU
BEPOSITHOCTEM M MaTeMaTHYE€CKOM CTATHUCTHKH, (QYHKUMA KOMIUIEKCHOM NEepEeMEHHOMH,
BEKTOPHON W JMHEHHON anreOpbl, aHAIUTUYECKON TreoMeTpuu, IuddepeHunanbHoro u
MHTErPATILHOTO UCYUCIICHHS (PYHKIMN OJTHOM M HECKOJIBKUX MEPEMEHHBIX;

- OCHOBHBIE TMOJOXEHUS WH(POPMATHKHU, [AIOIMIUE BO3MOXHOCTh HCIIOJIb30BAHUS
MH(})OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

YMETB:

- OPUMEHATh XUMHUYECKHE M (PU3NYECKUE 3aKOHBI JUJISl PELIEHUS MPaKTUYECKUX
3az1ay;

- TI0JIb30BaThCs CHPABOYHOM JIUTEPATypoil B o0siacTé (PU3UKH, XUMHM, MATEMAaTUKU U
UH()OPMATHKY;

- MPOBOJUTh CTAaTUCTUYECKYI0O H Tpaduueckyro oO0pabOTKy pe3yJbTaToB
AKCIIEPUMEHTA;

- HCHOJB30BaTh 3HaHUS (yHIAMEHTAJIbHBIX OCHOB, MOAXOABI M METOAbl (DU3UKH,
XUMHUHU, MaT€MAaTHUKd M DJKOJOTMU B OOy4eHMH U TpOo(EecCHOHATBHON IeATEeIbHOCTH, B
MHTETPUPOBAHUU UMEIOILIMUXCS 3HAHUM, HapalllUBaHUW HAKOIUJICHHBIX 3HAHUN;

- (GopMyIMpOBATh U APIYMEHTHPOBATH COOCTBEHHBIE CYXACHHUS U HAYYHYIO MO3ULUIO
M0 HAyYHBIM M TEXHHUYECKUM IMpoOeMaM, BO3HUKAIOIMIUM B NMPo(heCcCUOHATBHOM ESITEIbHOCTH,
C YYETOM 3KOJIOTHUECKHX U COLIMAIbHBIX MOCIIEICTBUI;

- WCHOJB30BaTh CTAHJAPTHBIE NAKEThl MPUKIAJHBIX MNPOrpaMM Uil PELIEHUs
npakTuueckux 3agad Ha [IK, BHemIHME M BHYTpPEHHHE CETEBBIE pecypchl, U 0a3bl JAHHBIX;
CaMOCTOSITENIbHO padOTaTh Ha KOMIIBIOTEPE C MCIOIH30BAHUEM OCHOBHOI'O Habopa MpUKIIaTHBIX
nporpamm u B UHTEpHETE;

BJIAJETh:

- MPEICTaBICHUSMH O COCTaBE, CTPOCHMM M CBOMCTBAX HEOPraHMYECKUX U
OpraHUYeCKUX BEIIECTB;

- HaBBIKAMHU HCIIOJB30BaHUs COBPEMEHHBIX MOJXOJO0B M METOJIOB XUMUU U (U3UKH K
TEOPETUYECKOMY, IKCIIEPUMEHTAIbHOMY HCCIIEIOBAHUIO U MAaTEMATHYECKOMY MOJCIUPOBAHUIO
(hU3UKO-XMMHUUYECKHUX CUCTEM, SIBJICHHM M IMPOIECCOB B 00beME, HEOOXOIUMOM ISl OCBOCHUS
(byHIaMEHTAIBHBIX U MPUKIATHBIX OCHOB MaTEPUAIOBEICHUS U TEXHOJIOTUN MaTEPUAJIOB;

- MeTOAaMH 00pabOTKU PE3YNIbTATOB SKCIEPUMEHTAIBHBIX UCCIIECIOBAaHUM;



- OCHOBHBIMH MCTOAAaMH pa6OTbI Ha IIK ¢ IMPpUKIaAHBIMHA IIPOIrPpaMMHBIMU CPEACTBAMMU,
QJICKTPOHHBIMHU CJIOBAPSIMU U TCKCTOBBIMU PCAAKTOPAMMU.

3. CTpykTrypa u coJep:KaHue JUCHUNITIHHBI
3.1. CTpykTrypa IUCHUNIHHBI

O6m1ast TpyA0€MKOCTh AUCHUILIMHBI cOCTaBsIET 3 3aueTHbIX(bie) enunuii(bl) (3E), Bcero
108 wyacoB, u3 KOTOphIXx 48 YacoB cCOCTaBIseT KOHTakTHas pabora oOydaromerocs ¢
npernojaBareyeM (3aHATHA JIEKIUOHHOTO THuma 16 4yac., 3aHSATUS CEMUHApPCKOro THUIa
(mpakTUYeCcKue, CeMUHAPCKHUE 3aHATHUs, JJaOOpaTOpHbIe pabOThl U T.I.) 32 4ac., TPYNIOBbIE U
UHAMBUYyalbHbIE KOHCyJbTanuu 0 dyac, camocTosTelbHas pabora oOydaromierocsi 60 uac,
[IpakTrUueckas MoAroToBKa 1Mo BULY NPodhecCHOHANBHON AeATEIbHOCTH COCTABISET S YacoB.

Bcero [Cemectp

Bu eOHOoI paboTHI
aya p 4acoB

4
OBLIASA TPYAOEMKOCTD JUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA C 48 48
[TPEIIOJIABATEJIEM, B TOoM 4uce:
Jlekmonnple 3aHsaTHA (JIek) 16 16
JlabGoparopueie 3ansaTus (J1ad) 32 32
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA
(CPC): 60 60

[loaroToBka Kk MpOMEKYTOYHOM aTTecTaluu B hopMme: (3a4er)

®OPMA TTPOMEXYTOYHON ATTECTALIMU 3au 3au




3.2. Conep:xaHue THCHHILIMHBI, CTPYKTYPUMPOBAHHOE N0 Pa3jaejiaM U BUAAM 3aHATHH
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Pasnen 1. OObeKT, MpeaMET U 3a1a4 MaTepUaIOBeIcHHS. [ba3uCHbIC MHHOBAIIMU MaTEPUATIOBEICHUS.
DU3NKO-XUMHUYCCKHUE OCHOBBI CTPC[>CHHSI MaTCPHAJIOB.
1. O6BexT, mpeamer
151 3aa4n
MaTepHATOBEACHUS. JI1.1,
basucHbIe OIIK- JI1.2,
1.1431, JI1.3, |Tect
HHHOBAIMH 4| 4 8 13 25 ’ | 3au| 20
MaTepHaIoBeICHHS. OIIK- JI2.1, | OJIP
duzuko- 1.14-32J12.2,
XHMHYECKHIE J12.3
OCHOBBI CTPOCHUS
MaTEepHAJIOB.
Paznen 2. Jlehopmariusi 1 MEXaHHUECKUE CBOMCTBAa MAaTEPHAJIOB.
OIIK-
1.1431,
OIIK- [I1.1
2. Jledopmarnus u >
Meilal({bﬂfecxljle 1.1432, 7112, Tect
cBolicTEa 4| 2 12 15 29 | OIIK- [12.1, OJIP’ 3ay 20
ATEDHAIOR 1.14- |J12.3,
P ' Vi, 2.6
OIIK-
1.14-B1
Paznen 3. TeopeTnueckrne OCHOBBI CIIJIABOB.
OIIK-
1.1431,
OIIK- [T1.1,
3. TeopeTnueckue 1.1432,111.2,, Tect
O;:HOBIE)I S I 4 10 18 | OIIK- PI2.1, | 7> Baw | 20
’ 1.14- |J12.3,
Vi1, |I2.6
OIIK-
1.14-Bl




Paznien 4. OCHOBBI TEPMUYECKOIN U XUMUKO-TEPMUYECKON 00pabOTKHU CTAJIH.

OIlIK-
1.14-
31,
4. OcHOBBI OIIK- ﬁ}é’
TEePMHUYECKOM u 1.14- H1.3,
XUMUKO- 4| 4 4 10 18 32, b
o J12.3,
TEePMHUYECKON OIIK-
J12.4,
00paboTKH CTalH. 1.14-
JI12.5
vi,
OIIK-
1.14-B1

Tecr,
OJIP,
I13

3ayq 20

Pa3z[en 5. KOHCTPYKHHOHHBIG MaT€pHralibl Ha OCHOBC LIBETHBIX METAJIJIOB M KOMITIO3UIIMOHHBIC MaTCpHAJIbI.

5 OIIK-
' 1.14-31,
KoHCTpyKIIMOHHBIE OIIK- JI1.1,
MaTepHuallbl Ha JI1.2,
1.14-32, OJIP,
OCHOBE I[BETHBIX 4 | 2 4 12 18 J12.1, Bau |20
OIIK- KutP
METaIOB u J12.3,
1.14-V1,
KOMITO3UILIMOHHBIE OIK- JI12.4
MaTepHuabl 114-B1
HUTOI'O 16 32 60 108 3au 100
3.3. Temarnuyeckuii IVIaH JEeKIHOHHBIX 3aHATHHI
Howmep pa3zgena . TpymoeMKOCTb,
P pasll TeMbl JIEKIIMOHHBIX 3aHATHIA Py
JTHACIATUTMHEI qac.
Jlexumst 1. OOBeKT, MpeaMeT U 3a/aud MaTepuaioBeeHus. ba3ucHbie
1 WHHOBAIIMH, PACKPHIBAIOIINE HHAWBUYaTbHOCTh 00BEKTAa W3YUCHUS U 5
MpeaMeTa MaTepUaIOBEICHHUS, & TAK)KE €JUHCTBO MIPUPOIBI U Pa3TUIHSL
B CTPOCHHH MaTepHaJIOB.
1 Jlexumst 2. @U3NKO-XUMHUYECKHE OCHOBBI CTPOSHUSI MaTEPUATIOB. 2
2 Jlexuus 3. Jlehopmaiiuisi 1 MEXaHMYECKHE CBOMCTBA MaTEPHUAIIOB. 2
3 Jlexuus 4. TeopeTuueckue OCHOBBI CIUIaBOB. JluarpamMma COCTOSIHMS 5
YKEJIC30YTIICPOJIMCTHIX CIIJIABOB.
3 Jlexnus 5. KonctpykunonHbie MaTepHuabl Ha OCHOBE 2
YKEJIE30YTIICPOJIMCTHIX CIIJIABOB.
4 Jlekunst 6. TeopeTruueckre OCHOBBI TEXHOJOTUU TEPMHUECKOM 5
00pabOTKHU CTaJIH.
4 Jlekuus 7. Buabl Tepmudeckoil 06paboTku cramu. Koppos3us metamion 2
1 CTIJIaBOB. METOTBI 3aITUTHI OT KOPPO3HH.
5 Jlekunst 8. KOHCTpyKIIMOHHBIE MaTepHallbl Ha OCHOBE I[BETHBIX 2
METaJUIOB U KOMIIO3UITMOHHBIE MaTEPHATIBI.
Bcero 16

3.4. TemaTn4yecKuil IJIaH NPAKTHYECKUX 3aHATHI

JlanHblil BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM




3.5. TemaTnuyeckmii nJjaH J1a0O0paTOPHBIX padoT

Howmep paznena TpynoemMkocThb
P pasi Tembl 1abopaTOpHBIX PadOT pyA ’
JTUCIUTLTAHBI Jac.
1 JIa6. pa. 1. Kpucrammmsanus MeTaaioB U COJIEH. 4
1 Jla6. pab. 2. Metaimorpaduueckuii METOJT UCCIICIOBAHMS. 4
2 JIab. pal. 3. McrpTanre MaTepraaoB HAa PacTsDKEHUE. 4
2 JIa6. pa0. 4. McripiTaHue MaTepUalioB HA yIAPHYIO BSI3KOCTb. 4
Jla6. pab. 5. VcnbelTanwe maTepualioB Ha CHKaTHE M OINPEACIICHHE 4
2 TBEPIOCTH.
3 Jlab. pab. 6. Jmarpamma Fe-C um cTpykTypa >Kene30yriepoIuCThIX 4
CILJIABOB.
4 Jla6. pab. 7. OCHOBHBIC BUbI TEPMHUYECKON 0OpaOOTKH YIIIEPOAUCTHIX, 4
CTaJICH.
5 Jlab. pab. 8. MUKpOCTPYKTypa, MapKHpOBKAa U CBOWCTBA IIBETHBIX 4
METAJUIOB M CIUIABOB HAa UX OCHOBE.
Bcero 32
3.6. CamocTtosiTe/ibHasi padoTa CTy/JAeHTa
Howmep pasnena TpynoemkocTsb
P pasi Bun CPC Conepxxanne CPC Py ’
JUCIUTLIAHBI yac.
Msvaerie 3y4eHue (U3NKO-XMMHYECKHIX OCHOB
1 CTPOCHHMS  METa/NIMYeCKUX  MaTepuasoB.
TEOPETUYECKOTO o
MATEDHAA 1 [loaroroBka oryera no abopaTopHOi padorte
1 P No 1-2 13
MOJITOTOBKA K 3aIUTe
na0opaTOpHBIX padoT,
TECTHUPOBAHUIO
Msvaere M3ydyeHne CTPYKTyphl U MEXaHHYECKUX
Y1 CBOWCTB  KOHCTPYKIIMOHHBIX  MaTE€pHAJIOB.
TEOPETUYECKOTO .
aTepHAIA 1 [TonroToBka oryera o jabopaTopHoOil paboTe
2 P No 3-5 15
MOJITOTOBKA K 3aIUTE
1a0opaTOpHBIX padoT,
TECTHUPOBAHUIO
l3yueHne TeOopeTHYEeCKHX OCHOB CIUIaBOB U
I/I3yquI/Ie KOHCTPYKHMOHHBIX MAaTCpUaIOB Ha OCHOBC
TEOPETHUYECKOTO  PKEJIE30YIIIEPOJUCTBIX CIUIaBoB. [loaroroskal
3 MaTtepHana u oTdyera 1o JabopaTopHoi padotre No 6. 10
MOJrOTOBKA K 3aIiuTe |[[IOCTPOEHUE KPHUBBIX OXJIAaXIEHHs CIIJIABOB,
J'[a6opaT0pHof/'I pa60T],I, pacdyeT KoiudecTBa (a3 M CTPYKTYpPHBIX
TECTUPOBAHHIO COCTaBJISFOLINX KeNe30yTIEPOUCTHIX
CILIAaBOB
3yuenue TEOPETUUECKUX OCHOB
N3yuenue TEPMHUUYECKON 00pabOTKM U UX BHJIOB,
TEOPETUYCCKOTO  [KOppo3uHM MeTayioB. IloaroroBka oruera mo
marepuaia u nmaOopaTopHoii pabore Ne 7, pemieHue
4 IIO/ITOTOBKA K 3aLIUTE [IPaKTHYECKHX 3a71ad. 10
nabopaTopHoil paboThI
Y TIPAKTHYECKOTO
3aJlaHusl, TECTUPOBAHUIO




Wsyuenne M3ydyeHrne cocraBa, CTPYKTYPBI, CBOWCTB H
TeopeTI/II‘IeCKOFO OGJ’IaCTeI\/JI HpI/IMeHeHI/IH IIBCTHBIX CIIJIaBOB K,
MaTepHaa u KOMIIO3UTOB.  IloaroroBka  oT4era  IIO
%1 (8]
5 IIOATOTOBKA K mabopaTopHoii pabote Ne 8 12
KOHTPOJBHOHI paboTe
3alATE U
nabopaTtopHOi paboThI
Bceero: 60

4. ObOpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu AMCHMIUIMHBL  «MaTepuanoBeneHue» MO  00pa3oBaTEIbHBIM
nporpaMMaM noAroToBku cneruanuctoB  14.05.02 «IIpoekTupoBaHue | SKCILTyaTalus
ATOMHBIX CTaHIUMI» HMCIOJB3YIOTCS TPAJULMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH (TeKyuu 6
couemaHuu ¢ NPAKMUYECKUMU 3AHAMUAMY, CAMOCMOAMENbHOE U3YUeHUe OnpeoenéHHblX
pazoenos), COBpeMEHHbIE O0Opa3oBaTEIbHbIE TEXHOJOTHM, HAMpaBJICHHbIE Ha OOECIEUCHHE
pa3BUTHSA Y OOYyYarONIUXCsl HABBIKOB KOMAaHIHOW PabOThI, MEKIUIYHOCTHOH KOMMYHHUKAIIHH,
NPUHATUSL PELIECHUM, JUIAEPCKUX KaueCTB: oOOyyYeHue HA OCHO8e Onvlmd, UHOUBUOYATbHOE
obOyueHue, onepedcarowas camocmosmenbHas paboma, npenooaganue OUCYUnIUHbl Ha OCHO8E
Pe3VIbmamos HAYYHbIX UCCIe008aHUuli U nompebnocmel pabomooamereti, TACTaHIUOHHBIN
Kypc (1K), pa3MenIeHHBIN Ha TUTOIIIA TKE LMS Moodle,
URL:https://Ims.kgeu.ru/course/view.php?id=2790 u smexTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI
(D0P),URL:http://e.kgeu.ru.

5. OnennBaHue pPe3yJbTATOB 00y4eHHUS

OueHuBaHMe pE3yJIbTATOB OOYYEHHUS MO JAUCLMIUIMHE OCYIIECTBISIETCA B pPaMKax
TEKYIIET0 KOHTPOJIsl YCIIEBAEMOCTH, IPOBOJIUMOrO 10 OayuibHO-peTuHroBoM cucreme (bPC), u
IIPOMEXKYTOUYHON aTTECTALNH.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH OCYILECTBIISCTCS B TEUEHHE CEMECTpa, BKIIOYAET:
3alUTy JA0OpaTOPHBIX pPabOT W 3aJaHUM, BBIMOJHEHHBIX HWHIUBUAYAJIBHO WX TPYIION
oOy4Jaronuxcs, MPoBEACHUE TECTUPOBAHUS (KOMITBIOTEPHOE), KOHTPOJIbHYIO padoTy.

HNTOroBoii OLIEHKOW pe3yJbTaTOB OCBOCHMUS  JUCLMIUIMHBI  SIBJISICTCS  OLICHKA,
BBICTABJICHHAsI BO BpEMsI TMPOMEXYTOYHOM arrectanuu olydaromerocs (3auem) ¢ y4eToM
pEe3ybTaTOB  TEKYIIETO KOHTPOJIS  YCIeBAaeMOCTH. Pe3ynbTaT (3a4TE€HO/HE  3a4TEHO)
POMEXYTOUHOM arTecTaliuu B GopMe 3auema ONPENENSETCs MO COBOKYIMHOCTU PE3ylbTaTOB
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH 10 JUCHUILIAHE.

OO0oOuIeHHBIE KpUTEpUM M IIKajda OLEHUBAaHUSA YPOBHS  C(HOPMUPOBAHHOCTHU
KOMIETEHIIUH (MHIUKATOPA TOCTUXKEHUSI KOMITIETEHIIUHN ) TI0 UTOTaM OCBOCHUS JUCIUTIINHBI:

[Inanu- O0600111eHHbIE KPUTEPUH U IIKAJIa OI[CHUBAHUSI PE3yJIbTaTOB 00yUeHUs
eMble HEYJIOBJIET-
py A XOpOLIO OTJIMYHO
pe3yib- BOPUTEIHHO YJIOBJIETBOPUTEIBHO
TaThl
HE 3a4TEHO 3aUTEHO
oOyJeHus

YpOBEHb 3HAHUH B

. IMUHHMaTBHO YpOBEHb 3HAHUH B
YpoBEHB 3HAHUU . o0beme,
TOMYCTUMBIA  YPOBEHB o0BeMme,
[TonHOTa [HMXE MHMHUMAJBHBIX] . COOTBETCTBYIOIIEM
. . 3HAHUN, WMEET MECTO COOTBETCTBYIOIIEM
3HaHWWA (TPeOOBAHUM, HWMEIOT [porpaMme, uMeeT
MHOTO HerpyObIX [porpaMMe MOJrOTOBKH,
MECTO MECTO HECKOJIbKO
OIINO0K 6e3 onodok

HETrpyOBIX OINO0OK
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Mo - [IponemoncTpupoBansl [[IponemoncTpupoBanbl  ([IpoaeMoHCTpUpPOBAHBI
p P OCHOBHBIE YMEHUS, [BCE OCHOBHBIE YMEHHsI, [BCE OCHOBHBIEC YMEHMUS,
CTaHJApTHBIX  3aday
PpELIEeHbI TUIIOBBIE [PEIIEHBI BCE OCHOBHBIE |PEIIEHBI BCE OCHOBHbBIE
HE IPOJEMOHCTPUPO-
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OTIBITOM) OLIMOOK U HEJOYETOB
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[Ikana olleHKH Pe3yIbTaTOB O0YUYESHHUS 110 AUCLUHUTIIHHE:
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= = = o0ydeHus 1o [Ixana oueHUBaHUS
e S
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= = 5 AUCHHUILUTAHE YIIOBJIET- HEY/IOBJICT-
o S ¥ OTJINYHO XOpOIIIO
< ~ s BOPUTEIBHO BOPUTEIHHO
Q
S 3a4TE€HO HE 3a4TCHO
OIIK- |OIIK- 3nath
C HerpyGBIMH He B notHOM
B nosHoM 06beMe  |0IIMOKaMu y (00BeMe 3HaeT
dusHKo- He 3naer ¢pusuko-
(bU3MKOXUMUYECKHEZHACT (¢hu3MKO [HeZoYeTaMU 3HAeT
X IMIUYECKHE XUMHUYCCKHEC
OCHOBBI CTPOCHUS U [XUMUICCKUE [(N7321X0)
N OCHOBEI OCHOBBI CTPOCHUS
CBOICTBa OCHOBBI CTPOCHUS U [XUMUUYECKHE .
MaTepHaoB, CBOICTBa OCHOBBI CTPOCHUS
N CBOMCTBA MaTepuasoB,
3aKOHOMEPHOCTH UXMaTepUaoB, 151 CBOIiCTBa
M3MCHCHHUS 10T 3aKOHOMEPHOCTH MXMAaTEPHAJIOB, ’
1 |1.14 . 3aKOHOMepHOCTH [1X HI3MCHEHHS O]
neiicTBreM M3MEHEHUS 110]1 3aKOHOMEPHOCTH [
BHEILIHUX neficTBUEM X U3MEHEHUS ux A
(paKTOpPOB, THIIBI U [BHEIIHHX nox aeiicreuen  [M3MCHCHHA HOA (AKTOPOB, THITH 1
MapKu (aKTOPOB, THITBI U [BHELITHUX AAICHCTBHEM poB,
BHEIIIHUX MapKH
KOHCTPYKIIMOHHBIX [MapKu (haKkTOpOB, TUITHI U KOHCTDYKIIHOH
MaTepuaos KOHCTPYKLIMOHHBIX |MAapKu (axropoB, THITBI PYK
" Mapky [HBIX MaTepHaoB
MaTepHUajoB KOHCTPYKIIHOH-
HBIX MaTepuanop |KOHCTPYKIIMOH-
HBIX MaTepUAJIOB
C HETpyOBIMH
Py 3HaeT HE B
B nosmHOM 00beMe  |ommmOKaMu u He 3HaeT
MOJTHOM 00beMe
CPE/ICTBA M METO/IbI [3HACT CPEICTBA M [HEJI0YCTAMH 3HALT)| ercTBa L |cpencTBa u
MCCIIeTOBAHUS METOIbI CpelcTBa U MpeTOHH METO/TBI
CTPOCHHUS U [MCCIIeTIOBAHUS METOTbI VCCIIC/IOBAHHUS
o VCCIICTOBaHUS
1 |1.14 |CBOHMCTB CTPOCHU: M [MCCIICOOBaHUA CTDOCHIS - CTPOCHU: "
KOHCTPYKIIMOHHBIX |[CBOMCTB CTPOCHUSA u CBEﬁCTB CBOICTB
MaTepHuasoB KOHCTPYKIIMOHHBIX |CBOMCTB KOHCTPYKIIHOH-
p PYK KOHCTPYKIIUOH- PYK
MaTepHUajIoB KOHCTPYKIIHOH- HBIX MaTepUAIOB
HBIX MaTEPHUAJIOB
HBIX MaTEpUaJOB
YMeTh
Y Mmeer ¢ [He B nosiHOM
He yMEET
CBoOosnHO 1 63  [HerpyOBIMU Mepe
OCYIIECTBISATh
OCYIIIECTBISTh OIINO0K YMEET [omuOKaMu U [IPOJEMOHCTPH- .
. R 000CHOBaHHBIT
000CHOBaHHBIH OCYIIECTBIISATH He04ETaMH pOBaHbI yMEHUS | 6op
BBEIOOP MaTepHaoB, 000CHOBAHHBIH OCYIIECTBIISTh OCYIIIECTBISTh MATEPHATOB
CPEIICTB U METOJIOB [BBIOOP MaTe€pHasoOB, 000CHOBAHHEIA  |000CHOBAHHEII CDEICTE ’ "
VX UCCIIEJOBaHUs  |[CPEICTB U METOAOB [BHIOOD BEIOOD MI; TOOB x
1 [1.14 |Ha ocHOBe aHaNM3a X UCCIECNOBaHMUS |MaTCPHAIIOB, MaTepHuaios,
. MCCIICJIOBaHUS Ha
yCIOBUI Ha OCHOBE aHAJIM3a |CPEJICTB U |CpeAcCTB U
. OCHOBE aHAJIN3a
DKCILTyaTaIiH, YCIIOBUI METOJIOB UX [METO/IOB X I
PKOJIOTHUECKUX U PKCIUTyaTalliH, MICCIIETOBAHMS HA [MCCIIEIOBAHUS
PKCILTyaTaIuy,
PKOHOMHYECKHX  [PKOJIOTHYECKUX M |OCHOBE aHa/M3a [Ha OCHOBE
. PKOJIOTHUECKUX H
(hakTopoB DKOHOMHYECKUX  [YCIIOBHIA aHaIIM3a
. PKOHOMMYECKUX
(hakTopoB DKCIUTyaTallud,  [yCIOBUMN

OKOJIOTHYCCKHX U

OKCIUTyaTalnuu,

¢daxTopoB




PKOHOMUYECKUX  [DKOIOTHYECKHX
(akTOopoB 151
SKOHOMUYECKUX
(hakTOpOB
Brnanets
[Ipu peleHun
C "He3Haunteiab- |MMmeercsa CTaHIapTHBIX
be3 onmboK U B o
HBIMH OIIMOKAMKM [MUHMMAJIbHBIA [3a/mau HE
II0JIHOM 00BeEME
CpelcTBaMHu u aneer 1 HEJOYETaMU Ha0Op HaBBIKOB [[IPOJEMOHCTPHU-
METOaMU CpeICTRAMH BJIaJceT BJIaCHUS poBaHbI 6a30BbBIE
HCCIIEOBAHUA MF; TonaMH cpelncTBaMu W |CPEJCTBAMHU U [HABBLIKH BIIAJICHUS
1 1.14 |ctpoenus u METOAaMHU METOAaMHU CpencTBaMu u
o CCIIEIOBAHUS
CBOICTB CTDOCIILS u HCCIIEIOBAHUSA HCCICIOBAHUS  [METOIAMU
KOHCTPYKIIMOHHBIX CBEﬁCTB CTPOCHUS U [CTpOCHUS U [HCCIIEeJ0OBAHUSI
MaTepHaioB CBOICTB CBOWCTB CTPOCHUSA u
KOHCTPYKIHMOHHBIX KOHCTPYKIIMOH KOHCTPYKIIMOH 7,
- - |CBOWCTB
MaTepuasioB PYyK PYyK
HBIX MaTepPHAJIOB [HBIX MATEPHUAIOB KOHCTPYKI[HOH-
HBIX MaTE€pPUAJIOB

OueHouHble MaTepuanbl [Js MPOBEACHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEKYTOUHOM arTecTalluy npuBeAeHbl B [IpriioxkeHnn Kk pabouyeil mporpaMMe JUCIUIIINHABIL.
[lonHbIi KOMIUIEKT 3aJaHUd U MaTEpPUATIOB, HEOOXOJUMBIX JUIsl OLEHUBAHMS PE3yJIbTaTOB
oOyueHusl 0 JUCHUILIMHE, XpAaHUTCS Ha Kadeape-pa3paboTuvke B OyMa)KHOM M 3JIEKTPOHHOM
BH/IE.

6. YueOHO-MeTOoaAMUYECKOe U HH(OPMAITMOHHOE O0ecTiedeHHe TUCIMILTHHbI

6.1. YuyeOHO-MeTOaUUYECKOE 00ecIIeueHue

OcHoBHas JIUTCpATypa

Kon-Bo
No Hane- Bun n3nanus Mecto Ton Anpec AK3EMIUISIPOB
ABTOp(BI) (y4eOHUK, U3JIaHus, AJIEKTPOHHOIO B On0-
n/n HOBaHHUE U3JIaHUS
yaeOHoe W3/1aTENbCTBO pecypca JTUOTEKE
nocobwue, ap.) K2y
CupoTkuH Ocrosbt YueOHoe
1 0.C MaTepHao- HocoGHe M.: Knopyc 2015  |https://www.book.ru
T BEIACHUSA /book/9 18995/
Marepuaino-
BEJICHHE.
YueOHoe
> Uepennu- TexHomorus HocobHe s M.: Owmera - 2009 64
yeHko B. C. |koHCTpyKIu- J
BY30B
OHHBIX
MaTepHaiOB
https://www.book.ru
g |[HlyounaH. | Marepuano-| g oo IV Kuopye | 2016 | /book/9 17886/
b. BeJICHUE
JlomloJIHUTEIRHAS JIUTEPATYPA
Kon-Bo
Bun wsnanus Mecto Anpec AK3EMIUISIPOB
Ne Haunwme- (yueOHUK, l'on P
ABTOpP(BI) W3/IaHMS, AIIEKTPOHHOTO B Oun0-
n/m HOBaHHE yueOHoe W3JIaHUS
U3JIaTEeIILCTBO pecypca JTUOTEKE
nocoowue, ap.) KDY



https://www.book.ru/book/9
https://www.book.ru/book/9
https://www.book.ru/book/9
https://www.book.ru/book/9

KOHCTDYK- VYueOHoe
CVXADHUKOR HOHII:(};: nocodue 1o Kasarn: https://lib.kgeu.ru/ir
1 Ay;:( p MI;TG Hasio- | AMCTHILIHEE KFSY. 2018 bis64r 1
o P "Marepuaro- 5/scan/203am. pdf
BEJICHHE "
BEJICHUE
CupOoTKUH
0.C., ) https://www.book.ru
2 CupoTku Xumust VYuebnuk  [M.: Knopyc 2019 Ibook/9 31936
P.O.
CupoTkuH MéleTegII:;JeIo_
0.C., Texionorﬁx Kasatis: https://lib.kgeu.ru/ir
3 |byntun A.E., COHCTDVK- [TpakTukym KFBY. 2017 bis64r_1
CHUpOTKUH PYK S/scan/1793m. pdf
ITNOHHBIX
P.O.
MaTepHaoB
KobGenes
AL, Marepuaino-
[1lapoHOB BEJICHUE.
M.A., TexHomorus ) https://www.book.ru
N Kobees KOMIIO3H- Vucbmnk M. Kuopyc 2019 /book/9 31155
O.A., LIUOHHBIX
[llapoHOBa | MaTepuaoB
B.I1.
https://e.lanbook.co
5 Canynos Marepuaro- Yueonoe CII6.: Jlanp 2015 m/book/ 56171
C.B. BEJICHUE nocobue
6.2. UndopmaunnonHoe odbecneyenue
6.2.1. DIEKTPOHHBIC U UHTEPHET-PECYPCHI
11\/?1 HaumeHoBaHMe SJIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpika
1 |BupryanbHas 1abopaTopus 10 MaTepHATIOBEICHHIO https://Ims.kgeu.ru/course/vi ew.ph
https://openedu.ru/course/misi SIMAT
2 |BBeneHne B MaTepHaIoOBeICHUE
SC1/
6.2.2. IIpodeccronanbHbie 0a3bl JIAHHBIX
é\/ri HaumenoBanue npodeccrnoHanbHbIX 0a3 JaHHBIX Anpec Pexxnm noctyma
1 |Nano nano.nature.com nano.nature.com
2 |[lnmardopma SpringerLink www.link.springer.com vr;]/ww.llnk.sprlnger.co
3 |SpringerMaterials www.materials.springer.com www.materials.sprin
ger.com
4 [KubepJlenunka B https://cyberleninka.ru/ E}tps:/ feyberleninka.r
6.2.3. UHbOpMAITMOHHO-CIIPABOYHBIC CUCTEMBI
Ne | HammenoBanue HHQOPMAIIIOHHO-CIIPABOYHBIX
Anpec Pexxum noctymna
n/m CUCTEM
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http://www.consultan
t.ru/
http://www.garant.ru/

1 [«KOHCYIBTaHT ILTIOCH http://www.consultant.ru/

2 ([apaHT» http://www.garant.ru/

http://app.kgeu.l ocal/Home/ Ap| http://app.kgeu.lo

3 |[UCC «Konekc» / «TexakcnepT» 0 cal/Home/Apps

6.2.4. JIMEH3MOHHOE ¢ CBOOOIHO PACHPOCTPAHIEMOE MOPOrPAMMHOE O00ECIIEUEHUE
JTACHUILIAHBI

No HaumeHnoBanue nporpaMmmMHOro Oricatie
/o oGecmeuenus PexBu3uTHI MOATBEPK A0

IUX JOKYMEHTOB

KoMmIuiekc KoMIIbIOTEpHBIX
1 AMUTAIMOHHBIX TPEHAXKEPOB Komiiekc TPCHAXKCPOB I10 TCMC 000 ”I/IH(bOTeX" N921/19

"COIPOTHBIICHHE MATEPHATIOB" COIIPOTUBIICHUS MAaTEPUAJIOB Hewnckin. npaso. beccpouno

Kommexc KOMITIBIOTCPHBIX

) MMHUTALHOHHbIX TPEHAKEPOB Kommekc TpeHaxxepoB 1o teme 00O "Hudorex" Ne21/19
"MaTepI/IaJIOBeL[eHI/Ie" MaTCprUaJIOBCACHUC Hewuckmn. IIpaBo. BeCCpO‘lHO
1O ans 3¢ dhekTuBHOTO OHIIANH-
B3aMMO/ICUCTBUS NMPENOJaBaTENS U CBoOoHas TULEH3UsS
3 LMS Moodle
CTyJeHTa Hewuckn. mpaBo. beccpouno
7. MaTepl/IaﬂbHO-TeXHH‘leCKOQ o0ecIeYeHue AUCHUIIJINHBI
HawnmenoBanme cienaiabHBIX Ny
Ne Buy yaeOHOM paOOThI |  [TOMEILIEHUI U ITOMEIEHUN 11 OCHAIEHHOCTS CHICHKATLHBIX IOMEICHHUHA 1
n/a ¥ p m m 2 nomerenu qist CPC

CPC

Jlocka aynuTopHas, aKyCTH4YeCKas CHCTEMa,
[IPOEKTOpP, YCHWJINTEIb-MHKIIEp [UIsI CHUCTEM
rPOMKOI CBs3H, JKpaH, MHUKPO(OH,
MUHUKOMIBIOTEP, MOHUTOD

/locka ayauTopHas; MyJIbTUMEIUNHBIN 3KpaH;
MPOEKTOP; MOHOOMOK (15 1IT.); OMHOKYISPHBIiA
MUKPOCKOIT; MUKPOCKPUHED; Kamepa U poBast
K  OMHOKYJISIPHOMY  MHKpPOCKOIly;  Habop
MeTauIorpapuiecKux  o0pa3loB, KOMILIEKT,|
[J1AKaTOB: MPaBUJIa KOHLIEHTPALMi U OTPE3KOB,
VCIIBITAHUS Ha YAapHBIA U3ru0, UCTIBITAHUS HA|
pacTshkeHue (3 1mT.), AMarpamMma yCJIOBHBIX
HANpSDKEHUH, W3MEpeHHEe  TBEPAOCTH IO
Pokseiny, U3MEPEHHE  TBEPAOCTH 11O
bprHemo

JlaGopaTOpHBIf  CTOJN;  3JEKTpOHArpeBaTelb
CHOJI-1; nmeus  mabGoparopnas  OKIIC;
[IPOEKTOP,  JIKpaH;KOMIUIEKC  «MOOUIbHBII

VYyeOHast ayquTopus ais
1 |lexumoHHBIE 3aHATHS | TPOBEACHUS 3aHATHH JEKIIMOHHOTO
THUTIA, TPYIIIOBBIX KOHCYIIBTAIUHA

VYyeOHast ayquTopus A
POBEIEHUS 3aHATUI CEMUHAPCKOTO
THUIA, TPYNTIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTALUH,
TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalllH

JIaGopatopHsble
3aHSATHUS

MEHEIKEPY; MeTayiorpagpuueckuit
VYuebHas ayauTopus 1is )
. MHUKPOCKOII MUM-T7; MHKPOCKOII
MIPOBEICHUS 3aHATHI CEMHUHAPCKOTO . .
N OMHAKYJSpHBIA (5 1UT.); OTPE3HON CTaHOK;
MUKPOCKOII MeTauIorpapuuecKuii;
1111 ()OBaTBHO-TIOTUPOBATBHBIN CTaHOK

NIBYXJMCKOBBI C MNPHXKUMHBIMUA KOJbLAMH;
KOMILJICKTHI JIsI BBITIOJTHEHUST JTa00PaTOPHBIX
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paboTr (2 mIT.); CTallMOHAPHBIN TBEPAOMEp IO
PokBerty (2 mt.); KoMIuiekT o0pa3ios (6 miT.)
Cnenmanm3upoBanHas yueOHas meOens Ha 30
[0CaJOYHbIX  MecT, 30  KOMIBIOTEPOB,

KoMIbloTepHBIN KJI1acC ¢ BBIXOJ0M BTEXHUUYECKHE CpeacTBa oOyueHus
WNHurepuer (MynbTUMEIUNHBIM  IIPOEKTOP, KOMIIBIOTED
C amocrosiTenbHast (HOYTOYK), JKpaH), BHJICOKaMEPHI,
4 pabora [porpaMMHOE 00ecreyeHue
oOyyaromierocs Criennanu3upoBaHHas MeOeb, KOMITBIOTEPHAS

TEXHHKa C BO3MOKHOCTBIO BbIX0/1a B MIHTEpHET
YuraneHeli 3a1 OuOnnoreku  ju obecreuernem  gocryma B OUOC,
MYJTbTUMETUHHBINA HPOEKTOP, JKpaH,
[IPOrpaMMHO€E 00ecTIeYeHNE

8. OcoOeHHOCTH oOpraHu3auuu o0pa30BaTeNIbHON /JAeATEJbHOCTH [JIsl JIMI €
OrPAHMYCHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIU/I0B

Jluia ¢ orpaHMYEeHHBIMH BO3MOKHOCTSAMH 370poBbsi (OB3) W WHBaIUIBI HUMEIOT
BO3MOKHOCTh O€CIPENSATCTBEHHO MEepEMENIaThCsl U3 OAHOr0 y4eOHO-1a00paTOpHOro Kopmyca B
IpYroid, MOJHITHCS HAa BCE 3TaXU y4eOHO-Ta00paTOPHBIX KOPITYCOB, 3aHUMATHCA B YUEOHBIX U
UHBIX [OMEIIEHUSAX C YYETOM OCOOEHHOCTEH ICHUXO(U3NUECKOIO Ppa3BUTHUS U COCTOSHUS
310pPOBBSI.

Jis o6ydenust nun ¢ OB3 1 MHBaNUI0B, UMEIOIINUX HAPYIIEHUS ONOPHO- IBUTaTEIbHOTO
anmnapara, 00ecredeHbl YCIOBUs OECTPENsITCTBEHHOIO JIOCTyIa BO BCE y4eOHblEe MOMELIEHUS.
WNudopmanus o crienuaibHbIX YCIOBUAX, CO3JAaHHBIX s oOyuatouuxcs ¢ OB3 u unBanuaos,
pa3menieHa Ha caiite yHuBepcutera WWW//Kgeu.ru. Kmeercss BO3MOXKHOCTh OKa3aHHS
TEXHUYECKOM  IIOMOINM  ACCUCTEHTOM, a TaKXKe YCIyr  CYpPAOIEPEBOAYHKOB U
TU(]II0CYpIOTIEPEBOTUMKOB.

Jns amantanyu k BocnpusaThro auuamMu ¢ OB3 u mHBanuaamMu ¢ HapyLIEHHBIM CIyXOM
CIIPaBOYHOT0, y4eOHOr0 MaTepuasa no JUCUUIIIIMHE 00ECIIEYUBAIOTCS CIIEYIONIUE YCIOBUL:

- JUIsl Ty4dlled OpUEHTAlUU B ayAUTOPUHU, IPUMEHSIOTCS CUTHAJIBI OTIOBEIICHHSI O HaJyaJie
Y KOHLIE 3aHITHS (CIIOBO «3BOHOK) MUILETCS HA JOCKE);

- BHMMaHHe cia0ociblamero o0y4yaroumerocs MpUBIEKAETCS MEJaroroM >KecToM (Ha
IJIEYO KIJIAJETCs pyKa, OCYIIECTBISIETCS] HEPE3KOe MOXJIONbIBAHUE);

- pas3roBapHBasi ¢ 00y4yarOUIMMCs, IeJaroruueckuii pabOTHUK CMOTPUT HAa HErO, TOBOPUT
SICHO, KOPOTKUMH IPEAJIOKEHUAMHU, 00ECieurBas BO3MOKHOCTh UTEHUS MO rybam.

KomneHncarus 3aTpyAHEHUI peueBOTro U MHTEIUIEKTYaIbHOIO Pa3BUTHUS C1a0O0CIIbIIIAIINX
oOyyaroIuxcs MPOBOAUTCS ITyTEM:

- HWCIIOJIb30BAaHUS CXEM, JuarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MpPE3EHTALM C
TUIEPCChIIKaMU, KOMMEHTUPYIOIMMU OT/IEIbHbIE KOMIIOHEHTHI H300paKeHHUs,;

- PEryJsIpHOrO MPUMEHEHHS YIPaKHEHUW Ha TpaduuecKkoe BbIIEIECHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUM;

- oOecreueHrs BO3MOXKHOCTHU JUIsl OOYYAIOIMIErocsl MOJIYYUTh aJAPECHYI0 KOHCYJbTAIUIO
0 JIEKTPOHHOM MOYTE M0 Mepe HEOOXOIUMOCTH.

Jns apantauuu k BocnpusaTuio aunamMu ¢ OB3 u nHBamMaamMu ¢ HapyUIEHUSIMU 3PEHHUS
CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTENILCKOTO MaTepuana, PeayCMOTPEHHOTO
o0pa3oBaTenpHON MPOTPaMMOI TI0O BRIOPAHHOMY HATpaBJIe-HUIO MMOJATOTOBKH, 00€CTICUNBAIOTCS
CJIEIYIOILUE YCIIOBHUSA:

- BeJeTcs afantauus oduuuambHOro caiita B ceTu VHTEepHET C ydeToM OCOOBIX
NOTPEOHOCTE HMHBAIMIOB IO 3pPEHHUIO, OOECHEeUMBACTCS HAIMYUE KPYMHOIIPU(PTOBOM
CIpPaBOYHON MH(POPMAIIUH O PACTIUCAHUHU YUEOHBIX 3aHSITHIA;



- TIeJJaroTMYecKuil paboOTHHUK, ero co0eceHUK (ITPU HEOOXOUMOCTH ), TPUCYTCTBYIOIIHE
Ha 3aHSATHH, MPEACTABISIOTCA 00YUYaIOIUMCS, PU ATOM KaXKAblH pa3 Ha3bIBAETCS TOT, K KOMY
nejgaroruueckuii paboTHUK oOpanaeTcs;

- JEUCTBUS, KECTbl, NMEPEMEIICHHs] TMeAarornueckoro pabOTHUKAa KOPOTKO M SICHO
KOMMEHTUPYIOTCS;

- meyaTHass HMHQpOpMalUs MPEeAOoCTaBisAeTcd KpynmHbIM MmpudToMm (oT 18 MyHKTOB),
TOTAJILHO O3BYYHBAETCS;

- obecrnieunBaeTcsi HEOOXOAMMBIN YPOBEHb OCBEIIIECHHOCTH MTOMEIICHHUIT;

- TPEIOCTaBISAETCS BO3MOXHOCTH HCIIOJIb30BATh KOMIIBIOTEPHI BO BpeMsi 3aHSATHH U
MpaBo 3anmucy 00BICHEHUI Ha TUKTO(MOH (10 KEITAHUIO O0YJAFOIITIXCS ).

®dopMa npoBeIeHNs TEKYIIEH U TPOMEKYTOUHOM arrectauuu A odydaromuxcs ¢ OB3
Y MHBAJIHJIOB OIPEAEIISIeTCs MeJarornueckuM pabOTHUKOM B COOTBETCTBUHU C yUCOHBIM IIIIAHOM.
[Ipu HeoOxommmoctn oOywaromemycss ¢ OB3, mHBaMOy C y4yeTOM HMX HHIWBHAYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH /1aeTcs BO3MOXKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, MIUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMITBIOTEPE, B (POpME TECTUPOBAHUS U T.I1., TNOO
MPEIOCTABIISACTCS JOMOTHUTEIBHOE BpEeMS SISl IOATOTOBKH OTBETA.

9. Meroanueckue peKOMeHAAMM Uil TpenojaBaTesiell M0  opraHu3aluu
BOCIIMTATEJbHOM PA0OTHI C 00YYAKIIMMHUCH

Meroanueckoe odecrieueHre Mpolecca BOCIUTAHNUS 00YYarOIUXCsl BBICTYNAET OJHUM M3
onpefesomux  (akTopoB BBICOKOrOo KadecTBa oOpasoBanus. llpemonmaBarens By3a,
JEMOHCTPUPYSI BBICOKUN TNMPO(PECCHOHANINU3M, 3PYIULUIO, YETKYI0 TPa)kIaHCKYIO IO3UIIUIO,
CaMOJUCLUIUINHY, TBOPYECKHI MOIXOJ B pELIEHUH NpOo(ecCHOHANBHBIX 3alady, B XOJe
0o0pa30BaTeNbHOrO Mpoliecca CocoOCcTBYET (POPMUPOBAHUIO TAPMOHUYHOMN TUYHOCTH.

[Ipu peann3anuy AMCLHUIUIMHBI TPENOJABATENb MOXKET UCIIOJIb30BaTh CIEIYIOLIIUE METOIbI
BOCITUTATEIbHOU PaOOTHI:

- MeTtoAsl GopMUpOBaHUSA CO3HaHUS JHM4YHOCTU (Oecema, JUCHYT, BHYIICHUE,
MHCTPYKTAX, KOHTPOJb, OOBSICHEHUE, MPUMEP, CAMOKOHTPOJIb, pacckas, COBET, YOeXKICHUE U
zp.);

- METOJbl OpraHU3alliU ACATEILHOCTH W (OPMUPOBAHUS ONBITA TMOBEICHUS (3aJaHUE,
00IlIeCTBEHHOE MHEHHE, IIeIaroTMYecKoe TpeOoBaHHWE, MOpyYeHHEe, IMPUYyUYCHHE, CO3JaHue
BOCHUTHIBAIOIIMX CUTyallUM, TPEHUHT, yIIPaXXHEHUE, U JIp.);

- METOJbI MOTHBAIIMH JACATEILHOCTH U TIOBEACHUS (0100peHHE, TTOOMIPEHNE COIMATBHOM
aKTUBHOCTH, MOPUIIAHUE, CO3/IAaHUE CUTYyallui ycrexa, CO3/JaHue CUTYyalluid 4151 SMOIIMOHAIBHO-
HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JP.)

[Ipn peanuzanuu JUCHMIUIMHBI MPENOJaBaTeNb JOJDKEH YUYUTHIBATH CIEAYIOIIUE
HanpaBJICHUs] BOCIUTATEIbHOMN JEATEIHbHOCTHU:

I'pasicoancroe u nampuomuyeckoe 60cCnUmManue.

- opmupoBaHue y O0OyYalIIMXCS IEJIOCTHOTO  MHPOBO33PEHUS, POCCUUCKOMN
WJICHTUYHOCTH, YBXKEHHUS K CBOEH ceMbe, OOIEeCTBY, TOCYdapCTBY, IMPUHATHIM B CEMbE U
00111eCTBE JyXOBHOHPABCTBEHHBIM M COLUOKYJBTYPHBIM IIEHHOCTSAM, K HallUOHAJIBHOMY,
KYJbTYPHOMY M UCTOPUUYECKOMY HAcleauto, GOPMUPOBAHKUE CTPEMIICHUSI K €T0 COXPAHEHUIO U
Pa3BUTHIO;

- (popmupoBaHue y oOyd4aronuxcsi aKTUBHOW TPa)XTAHCKOW IMO3UIIMHM, OCHOBAHHOW Ha
TPAJAWIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTAX POCCHMCKOTO OOIIECTBA,
JUTSI TIOBBIIICHHSI CTIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOM KOHCTUTYIIMOHHEIE MPaBa U
00513aHHOCTH,



- pa3BUTHE TIPAaBOBOM © TOJUTUYECKOM KYyIbTYphl OOYYalOUIUXCS, pacCIIUpEeHHE
KOHCTPYKTUBHOTO YYacTHs B NMPHHATUU PEIICHUH, 3aTparnBarolIMX MX NpaBa U UHTEPECHI, B
TOM 4YHCI€ B PA3IUYHBIX (GopMax CaMOOpraHHW3aIh, CaMOYIpPaBJICHHS, OOIIECTBEHHO-
3HAYUMOMU JIESATSIBHOCTH,

- (QopmMupoBaHHE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK JIMYHOCTH,
TIO3BOJISIONINX TPOTHBOCTOSITh IKCTPEMU3MY, KCeHOPOOUH, NUCKPUMHUHAIIMN TIO COIMATBHBIM,
PENUTHO3HBIM, PacoBBIM, HaIMOHATHHBIM MIpU3HAKaM, MEXKITHUICCKOM u
MEXKOH(ECCHOHATLHON HETEPITUMOCTH, IPYTUM HETATUBHBIM COIIMATBHBIM SIBIICHUSIM.

Ilyxoeno-upascmeennoe socnumaHue.

- BOCTIMTaHHE YYBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH, YBAKCHHS K
POJUTEIISAM, YUUTEIISM, JIFOISIM CTapIIEro MOKOJICHHUS;

- (opmMupoBaHHE TPHUHIMIIOB KOJJICKTUBU3MA W COJHMAAPHOCTH, JyXa MIUIOCEPIUS H
COCTpaJaHusl, IPUBBIYKH 3a00TUTHCS O JIFOASX, HAXOISIINXCS B TPYAHOM )KH3HEHHON CUTYaIINH,

- (opmupoBaHMEe COMUAAPHOCTH ¥ YYBCTBA COLMATBHOW OTBETCTBEHHOCTH IO
OTHOIIEHUIO K JIIOJSM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU 370POBBS, IPEOJIOTICHHUE
MICUXOJIOTUYECKUX OapbhepOB MO OTHOIICHHIO K JIOJSIM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU;

- (QopMupoBaHUE YMOIMOHAIBLHO HACBIIIEHHOTO U JYXOBHO BO3BBIIIEHHOTO OTHOIICHHUS
K MHpY, CIIOCOOHOCTH U YMEHUS TIEpe/IaBaTh IPYTUM CBOM ACTETUUECKUH OTIBIT.

Kynsmypno-npoceemumenvckoe socnumarue:

- dbopMHupoOBaHrE YBaXKEHHS K KYJIbTYPHBIM IIEHHOCTSM POJHOTO TOpOja, Kpas,
CTpaHBI;

- dbopMHUpOBaHNE ICTETUICCKON KapTHHBI MUPA;

- MTOBBIIICHHUE TTO3HABATEIIBHON aKTHBHOCTH 00YYaIOIIAXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- dbopmupoBaHre y 00y4aromuxcsi HAy4HOTO MUPOBO33PEHUS;

- dbopMHUpOBaHUE YMEHUS TIOJTy4aTh 3HAHUS;

- (QopMupoBaHUE HABBIKOB aHaJM3a M CHUHTE3a WHPOpMAIMK, B TOM 4YHUCJIE B
podheCCHOHAIBHOM 00/1aCTH.



Jlucr perucrpanuy usMeHeHH

JlononHeHus: U U3MEHeHus B paboueit mporpamme qucuuruinHbl Ha 20 /20 yueOHbli roj

B ImporpamMmy BHOCATCA CICAYIOININC N3MCHCHUA:

[Iporpamma o1o6peHa Ha 3acenanuu kadeapbl-pazpadoTyrka mpoTokoia Ne oT.

3aB. kadenpoit Cupotkun O.C.

[Iporpamma oj100peHa METOAUYCCKUM COBETOM MHCTUTYTa TeII03HEPTeTUKH ITPOTOKOT
Ne ot

3am. mupexropa UTD o YMP// [Ipunoosicenue k paboueii npoepamme
OUCYUNTUHDL

DenepalibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTeibHOe
yupe:kaeHue BbIcIero 00pa3oBaHus
«KA3AHCKHNH I'OCYJAPCTBEHHBIN SHEPTETUYECKHM
YHUBEPCUTET»
(PI'bOY BO «KI'2Y»)

@ MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

KIYy

OHNEHOYHBIE MATEPHAJIBI no nucuunjinHe
Marepuanosenenue



CrenuanbHOCTb! ATOMHBIE CTAaHIIMU: TPOCKTUPOBAHUE, IKCILTyaTAIUA U

WHXAHUPUHT
Criennanuszanusi: [IpoexkTupoBaHue U HKCIUTyaTaIMsl AaTOMHBIX CTAaHLIUN
Kpanupukamms CHELUATUCT

r.Kazanp,2021



PELHEH3U1A
Ha OLIEHOYHbIE MaTepHaIbl JUIsl MPOBEICHUS TEKYILEH aTTeCTalluy MO JUCIUILTHHE
«MarepuaJioBeieHHe»

Conepxanrie OM cooTBeTrcTByeT TpeboBaHUsAM (henepaTbHOTO TOCYIapCTBEHHOTO
cTaHjapTa BbICHIETO0 oOpazoBanus 1o crenuadbHOCTH 14.05.02 «ATOMHBIC CTaHIIWU:
MIPOEKTUPOBAHKE, IKCIUTyaTallsl 1 MH)KUHUPUHD» U y4eOHOMY IIJIaHy.

[Tepeuenr ¢opmupyembix komrereHnmii: OIIK-1.14, KOTOpPBIMH JIOJDKEH OBJIAJICTh
oOydJaronuiicss B pe3yibTaTe OCBOCHUS TUCHUILIMHBI, cCOOTBETCTBYeT ®I'OC BO.

[lokazaTenun W KpUTEpUM OLICHMBAHUS KOMIETEHUMH, a TAaKXE MIKAJIbl OLICHUBAHUSA
00eCreunBarOT BO3MOXHOCTh TIPOBEJICHISI BCECTOPOHHEH OIICHKU YPOBHEH C(OPMUPOBAHHOCTH
KOMIIETECHIIUH.

KoHnTponbHble 3alaHus OLEHKH pEe3ylIbTaTOB OCBOCHHS pa3paboTaHbl HAa OCHOBE
MPUHIUIIOB OIICHUBAHUSA: BAJIUJHOCTH, OIPEACIEHHOCTH, OJIHO3HAYHOCTH, HAaAEKHOCTH,
MO3BOJISIIOT OOBEKTUBHO OLICHUTH YPOBHHU CPOPMUPOBAHHOCTU KOMIIETEHIIHIA.

3akiaouenue. Y4eOHO-METOIMYECKUI COBET JIelaeT BBIBOJ O TOM, YTO IMPE/ICTABICHHbBIC
Matepuaibl cooTBeTcTBYI0T TpeboBanusm OI'OC BO mno cnenumansHoctu 14.05.02 «AToMHBIE
CTAHUMHU: [POCKTUPOBAHUE, OKCIUIyaTallUsd W HWHXKXUHUPUHD» U PEKOMEHIYIOTCA Ui
WCIIOJIb30BaHUsI B Y4EOHOM IpoIlecce.

PaccMoTpeHO Ha 3aceaHuu Y4eOHO-METOANYECKOT0 COBETA MHCTHTYTA TEIIO3HEPTeTHKH
21.06.2021 r. mpoTtokoin Ne 05/21

[Ipencenarens YMC H.JI. Ynuuposa



OneHouHble MaTepuansl IO JucHUIIMHE «MarepuaaoBeieHue» -  KOMIUIEKT
KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTEPUAJIOB, NMPEAHA3HAYEHHBIX JUIsl OLEHWBAHUS PE3YJIbTAaTOB
0Oy4eHHs Ha COOTBETCTBUE MHIMKATOPAM JTOCTHKEHUS KOMITETeHUNH(1):

OIIK-1 CnocoGeH ucnonab30BaTh 0a30BbI€ 3HAHHSI €CTECTBEHHOHAYYHBIX JAUCIUIUIAH B
npo(ecCHOHANBHON  ACSITENbHOCTH, TPUMEHSATH METOJIbl MAaTEMaTHUECKOro aHaiuu3a u
MOJICITUPOBAHMS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIICOBAHMS

OneHuBaHUE pe3ylbTaTOB OOYYEHMsS MO JUCHUIUIMHE OCYIIECTBIISIETCS B paMKax
TEKYIIET0 KOHTPOJIsl YCIIEBAEMOCTH, TPOBOAMMOTO 1o OayuibHO-peiTuHroBoi cucreme (bPC), u
IPOMEKYTOUYHOM aTTECTALMH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OOECIEUMBAET OLICHUBAHME Ipoliecca 0Oy4eHUs 110
mucuuiuivee. [Ipy Tekyiem KOHTpOJE YCIIEeBaEMOCTH HUCIIONb3YIOTCS CIEAYIOIIHNE OLIEHOYHbIE
CpEICTBA: MHAUBUAYAJIbHBIH M TPYNIOBON ompoc (YyCTHO); 3amuTa jJa0OpaTOpHBIX padoT U
MPAKTUYECKUX 3aJlaHUl, BBINOJHEHHBIX WHJMBHUAYAIbHO WM TPYHHOd O0O0yYaroluxcs;
TECTUPOBAHUE (C UCTIOIB30BAHUEM KOMIIBIOTEPA); KOHTPOJIbHAs padoTa.

[IpomexyTouHass aTrTecTanyss HMMEET LENbI0 ONPENEIUTh YPOBEHb JIOCTHKECHMS
3aIJIaHUPOBAHHBIX PE3YJIbTATOB O0y4YEHHUs IO AMCHUILUIMHE 3a 2 Kypc, 4 cemectp. dopma
IIPOMEXKYTOYHOM aTTECTALNH - 3a4ET

OueHOYHbIE MaTepuaibl BKIKOYAKOT 3aJaHUs U1 NPOBENCHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaliui 00ydaroluxcs, pa3padoTaHHbIE B COOTBETCTBUU
¢ pabouel MporpaMMON TUCITUIITNHBI.

1.TexHosiornueckasi Kapra
Cemectp 4

YpoBeHb OCBOCHUS AUCITUTUINHBI, OaJITHI

Howmep Hanmeno- Kon

pasnena/
TEMBI JTUC-
IMUITJIINHBI

Bux CPC

BaHHE
OIIEHOYHOI'O
cpezcTBa

WHJIMKATOpa
MOCTW)KEHUS
KOMIIETEHIIUHI

HEY/I0B-HO

YAOB-HO

XOpOIIO

OTJINYHO

HC 3a4TCHO

3a4TCHO

HU3KUN

HIDKE
CpE/IHEero

cpeaHui

BBICOKUN

Texynmii KOHTpOJIb

yCIIEeBAaEMOCTH

3yuenne
TEOPETUYECKOTO
Marepuaia
[10JITOTOBKA
3armunTe
nmabopaToOpHOI
paboThl,
TECTUPOBAHUIO

n
K

Tect, OJIP

OIIK-1.14

meHee 11

11-13

14-17

18-20

3yueHne
TEOPETHUECKOTO
Mareprana
[10JITOTOBKA
3armunTe
nmabopaToOpHOI
paboThL,

TCCTUPOBAHUIO

n
K

Tect, OJIP

OIIK-1.14

menee 11

11-14

14-17

17-20




3yueHue
TEOPETUYECKOTO
MaTepuana u
0JITOTOBKA K
3aluTe
nmabopaTopHOH
paboThI,
TECTHPOBAHUIO

Tect, OJIP

OIIK-1.14

menee 11

11-14

14-17

17-20

3yueHue
TCOPETHUYECKOTO
MaTepHaa "
[10JITOTOBKA K
3aluTe
nmabopaTtopHoOit

[IPaKTUYECKOIO
3aJaHMs,
TECTUPOBAHUIO

paboThI u

Tect, OJIP,
I13

OIIK-1.14

MmeHee 11

11-13

13-16

16-20

3yueHue
TEOPETUYECKOTO
MaTepuana u
[MOITOTOBKA K
KOHTPOJIbHOM
paboTe 3ammure u
nmabopaToOpHOH
paboTHI

OJIP, KatP

OIIK-1.14

meree 10

11-15

15-17

17-20

Bcero 6amios

0-54

55-69

70-84

85-100

2.JlepeyeHb OLICHOYHBIX CPEACTB

Kparkas xapakTepuCcTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3yEMbIX MPU TEKYILIEM KOHTPOJIE
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIMKU O0YyYaroIerocs Mo AUCIUTIINHE:

HaunmenoBauue

OLICHOYHOI'0 CpCJACTBA

KpaTkas xapakTepucTHKa OLIEHOYHOTO CPE/ICTBa

OrnieHOYHBIE MaTEpPUATTBI

OTuer

nmabopaTopHOW padoTe

10

BrinosineHue
PE3yIbTaTOB
Odopmiierre otyeTa, 3alUTa PE3yJIbTaTOB JIA0OPATOPHOU

nabopaTopHOi  paboTHI,
UCIIBITAHUHN, W3MEpPEHUH,

00paboTKal
IKCIIEPUMEHTA.

[Tepeuens 3a1anunii u
BOTIPOCOB JIJIsI 3AIIUTHI
nabopaTopHOi paboTHI,

(OJIP) nepeyens TpeboBanuil K
paGOTHI 10 OTUETY
OTYETY
CucreMa CTaHAAPTHU3UPOBAHHBIX 3aJJaHUH, ITO3BOJIAIONIAA
"|  KOMILIEKT TeCTOBBIX
Tect (Tecr) ABTOMATH3MPOBATh MPOIEIYPY U3MEPEHHsS YPOBHS 3HAHMIA

1 yMEHUH 00yJaromierocs

3aJaHuN

KouTponbHast pabota

(KuTP)

CpencTtBo NpPOBEPKM YMEHUHW NPUMEHATH IOJYYEHHBIE
3HAHUSA JUIs PELLICHMS 3a/1a4 ONPEIEIECHHOIO TUIIA 110 TEME
VU pa3Jery

KoMmiekT KOHTpOIBHBIX
3alaHMi 110 BapUaHTaM




CpenctBo

[IpakTueckoe
3amanue (113)

OLIEHKM yMEHUS MPUMEHATh IOJYYEHHBIE
TEOPETUYECKUE 3HAHNS B IPAKTUYECKON CUTyalluH. 3aJaHue
HaIpaBJICHO HA OI[CHUBAHUE KOMIETEHIUMH M0 AUCHUIUIMHE,KOMIUIEKT 3a/1a4 U 3aJaHui
COJIEPKUT YETKYI0 HHCTPYKLUHUIO 110 BBIIOJIHEHUIO WIH
QITOPUTM JIEUCTBHI

3.0neHo4YHbIe MATEPHUAJIBI TEKYIIET0 KOHTPOJISI YCIIEBAE€MOCTH 00y4A0IIMXCH

HaunMeHOBaHUE OLIEHOYHOI'0
cpeacTBa

KonTpoJsbHbie Bonpocs! Kk JiabopaTopHoii padore Ne 1
«Kpucrajuimzanus MeTa/uI0B U COJIei»

HpeHCTaBHeHI/IC " COACPKAHUC
OLICHOYHBIX MaTCpHaJIOB

1. TlepeuncnuTe U ONMUIINTE CYIIECTBEHHbIE XapaKTEPUCTHUKU
KPUCTAJUINYECKOH CTPYKTYpBI.

2. DHepreTuyecKue yciaoBHs mpoiiecca Kpuctaumm3anuu. [louemy
[IpEBpAILEHHs] IPOUCXOAAT IPU CTPOIO OIPECIIEHHBIX TeMIepaTypax?
3. KakuMu BHEITHHMH yCIIOBUSIMHU ONPEICISETCS arperaTHoe
COCTOsIHUE BelecTa?

4. Ilouemy He coBIafarOT TEOpETUYECKAs U (paKTUUECKast
TeMIIepaTypbl KPUCTAIUIU3ALIUU?

5. Kak Biusier creneHp nepeoxiaxkeHUs Ha MPoLecc
KpUCTaUIM3aluu MeTaia?

6. Uto Takoe MaKpo- U MHUKpOAHAIH3?

7. Kakue neextsl 00HapYKUBAIOTCS IPH MAaKpOAHAIIN3E U
MUKpoaHanuze?

8. Kak ycrpoen ontuyeckuit Mukpockon?

9. Kak BBIBIISICTCSI MUKPOCTPYKTYPa METAJUIOB?

10. Kak nmoaroraBiauBaeTcss MUKpOLUTH( /Ui MCCIe10BaHUA?

Kpurepnn onieHkH 1 mkana
OLIEHMBaHM B Oasuiax

[Tpu 3amuTe 1abopaTOpHON PabOTHl YUUTHIBAIOTCS CIAEAYIOLINE
KPUTEPUU:
1. 3uanue mamepuana
- cofiepaHHe MaTepHalia PaCKphITO B TOJTHOM 00beMe,
[pelyCMOTPEHHOM IIPOrpaMMON TUCIUIUIMHEI - 2 Gaia;
- coJlep’KaHHe MaTepuaya pacKpbITO HEMOJHO, TOKa3aHo o0Iee
MMOHMMAaHHUE BOIIPOCA, IOCTATOYHOE JIJIS TATHbHEHINIEr0 N3YIeHUS
[MPOrpaMMHOTO MaTepuaina - 1 6amr;
- HE pacKpbITO OCHOBHOE CoJiepkaHne ydyeOHoro Matepuana - 0
0aJIoB;
2. [lpumeHnenue KOHKPEMHbBIX NPUMEPOS
*  TI0OKa3aHO YMEHHUE WIUTFOCTPUPOBATH MaTepHUal KOHKPETHBIMH
puMepamu - 2 Oanna;
. MpHUBEICHNE IPUMEPOB BBI3BIBAET 3aTpyAHEHUE - 1 Oalna;
*  HEyYMEHHE MPUBOJIUTH MPUMEPHI PU 00BICHEHNH MaTepuana - 0
0aJlIoB;
3.  Vposenv meopemuueckoeo ananusa
- [IOKa3aHO yMEHHE JenaTh 0000IIeHNE, BEIBOIBI, CPABHEHHE - 2
Oaa;
. 0000111eHIE, BBIBOJIBI, CDABHEHHE JIETAIOTCS C TTOMOIIIBIO
npenojaBaTens - 1 6amn;
. MOJIHOE HEYMEHHE JieNiaTh 000011eHIe, BRIBOIBI, cpaBHEHUS - 0
0asIoB
MakcuMaJibHOe KOJUYeCTBO 0aJLI0B - 6

HaumeHnoBanue olieHOYHOT 0
cpeacrsa

KonTposabHbie Bonpockl K 1adopaTopHoii padote Ne 2
«Metasiorpagpuyeckuii MeTOx UCCIAETOBAHUS»




[IpencraBieHue U coaepxaHue
OLICHOYHBIX MaTepI/IaHOB

1. YTo Takoe MaKkpo- U1 MUKpOaHAIH3?

2. Kakue nedexTsl CTPOSHUS MaTepUAIOB ONPECISIOTCS PU
MaKpoaHalu3€e 1 MUKpoaHain3e?

3. Kak ycTpoeH ontudeckuii MUKPOCKOIT?

4. Kak BbIABIISETCS MUKPOCTPYKTYPa METAJUIOB?

5. Kak moarorasnuBaercss MUKpouutud /it ucciae10BaHus?

6. 1o kakuM rpynmnaM npou3BOIUTCS KilacCU(pUKALUs jKeIe30-
YTIEPOAUCTBIX CILUIABOB?

7. Kakue cTpyKTypHbIE COCTABIISIOIINE XapaKTEPU3YIOT CTAU U
YYT'yHBI?

8. Kak nporpaBinuBaeTcs nNepauTHOE 3epHO?

9.Kak nporpaBnuBaercs heppuTHOE 3epHO?

10. Kak noacuuTare cojiepkaHue yriaepojia B JO9BTEKTOMIHON CTau?

Kpurepuu onieHKH 1 mikasna
OLIEHUBaHMs B Oasuiax

[Tpu 3ammre 1a60paTOPHON pabOTHl YUUTHIBAIOTCS CIEAYIOIIHNE
KpUTEPUU:
1. 3uanue mamepuana
- cojep)aHHe MaTepHalia pPacKphITO B OJHOM 00beMe,
[PEyCMOTPEHHOM MTPOrPaMMOH TUCIUILINHEI - 2 0asuia;
- coJlep’KaHUe MaTepuaya pacKpbITO HEMOJIHO, TOKa3aHo o0Iee
[MOHUMaHKE BOTIPOCA, TOCTATOYHOE JUIS JATbHEHIIET0 U3yIeHUS
[MPOrpaMMHOTO MaTepuaina - 1 6anmr;
- HE PacKpBITO OCHOBHOE COJIepKaHue yueOHoro Marepuaia - 0
0aJIJIOB;
2. [Ilpumenenue KOHKpemHuvlX NpUMEpPO8
*  TI0Ka3aHO YMEHHE WJUTIOCTPUPOBATH MaTepHai KOHKPETHBIMU
[puMepamu - 2 Oana;
. MpUBEICHNE IPUMEPOB BBI3BIBACT 3aTpyAHEHUE - 1 Oalia;
*  HEyMEHHEe MPUBOJIUTH MPUMEPHI MPU 00BsICHEHUU MaTepuana - 0
0aJIoB;
3.  Vposenv meopemuueckoeo ananusa
*  TI0Ka3aHO YMEHHE JienaTh 0000IIeHUe, BEIBOIbI, CPABHEHHUE - 2
Oaa;
«  00o01ieHue, BEIBOJIbI, CPAaBHEHUE JI€TAI0TCS C TIOMOIIBIO
npenojasaTens - 1 6ann;
. MOJTHOE HEYMEHHE JIeJIaTh 00001eHre, BBIBOJIBI, cpaBHEHUS - 0
0aoB

HaumMmeHnoBanue olieHOYHOI 0
cpeacrsa

KounTtpoJbHbie Bonpochl K JiadopaTopHoii padore Ne 3
«HcnpITaHue MATEPHAJIOB HA PACTSKEHHE)»




[IpencraBieHue U coaepxaHue
OLICHOYHBIX MaTepI/IaHOB

1. YUto Ha3pIBaeTCs MPEAENIOM TEKY4YeCTH W TPEIeIOM TMPOYHOCTH
Marepuaia?

2. Kakue MexaHW4YecKkre CBOWMCTBA MaTepuaia MOXHO OMPEACIUTh 10
arpaMMe pacTsKEHUs ?

3. Ha xakoii ucrpITaTeIbHON MaluHe BBIMONHSIETCS paboTa?

4. Kakoli mpumeHsercs oopaserr?

5. Kak mpoBoauTcst HyseBas JIMHHUS U OCH KOOPJAWHAT Ha JUarpamme
pacTsbkeHus?

6. Kak ompenenstor mpeaen TEKy4ecTH, €CId Ha JuarpaMmme
paCTSDKEHUS UMEETCS YJacTOK, apaUIeTbHbIA OCH YAJTUHCHUS?

7.Ilo kakoif BeIMYMHE OTHOCUTEIBHOTO OCTATOYHOIO YJIMHEHUS
OTIPEICNIAIOT YCIOBHBIN MPEeN TeKYy4eCTH?

8. Kak ompenensior ycloBHBIM Mpeaen TEKyuyecTH M0 Juarpamme
pacTspkeHus?

9.Ha «xakyo miomaab cedeHUs oOpasna HYXHO  JENUTh
MaKkCUMalbHYIO  HAarpy3kKy, KOTOPYIO BBLAEp)Kad oOpasern 10

pa3pyuieHus, Py ONpeIeICHUH Mpeiea MPOYHOCTH?




10. Jlnst kakoro yyacTKa quarpaMMbl PacTsSHKEHUS CIIPaBEJTHB 3aKOH
['yka?

11. Kak u3MEeHSIOTCSI CBOMCTBA MaTepuaa, €Clii OH MOIBEPrajcs
[IpeIBAPUTEIILHON BBITSHKKE 32 Mpeie] TeKy4IecTH?

Kpurepuu OlIEHKH U IIKaa
OLICHUBAHUSA B Oajuiax

[Tpu 3ammre 1a60paTOPHON paObOTHl YIUTHIBAKOTCS CICAYIOIIHE
KPUTEPUU:
1. 3uanue mamepuana
- colep)KaHHe MaTepHalia pPacKphITO B IIOJTHOM 00BEMeE,
[PEyCMOTPEHHOM MTPOrPaMMOM TUCIUILTUHBI - 2 Oaluia;
- cojeplkaHHe MaTepualla PaCKpBITO HEMOIHO, TOKa3aHo o01ee
[MOHUMaHKE BOTPOCA, IOCTATOYHOE JUTS JATbHEHINETO U3YYCHUS
[pOrpaMMHOr0 MaTepuaia - 1 6ar;
- HE PacKpbITO OCHOBHOE COJiepKaHue yueOHoro marepuaia - 0
0aJlIoB;
2. Ilpumenenue KOHKpPEMHbIX NPUMEPOB
*  [OKa3aHO yMEHHE WJUIFOCTPUPOBATH MAaTEPHal KOHKPETHBIMU
[puMepamu - 2 Oana;
*  TIpUBEJICHHE PUMEPOB BBI3BIBACT 3aTpynHCHHUE - | Oasa,
*  HEYMCHHUE MPUBOJUTH IPUMEPHI PU 00bsICHEHUN MaTepuaia - 0
0aJIJIOB;
3. Vposenb meopemuueckozo ananuza
*  TI0Ka3aHO YMCHHE JiejaTh 0000IIeHUE, BEIBO/IbI, CPABHCHHUE - 2
Oau1a;
«  00o0meHue, BEIBOJIBI, CPABHEHHE JICTAIOTCS C TIOMOIIBIO
npernoaasatens - 1 6a,
*  TIOJHOE HeyMEHHE JIeNiaTh 0000IIeHHEe, BBIBOIBI, CpaBHEHUS - 0

OaJI0B
L V| PPN o N ad

HanmeHnoBanue o1ieHOYHOT O
cpeacrsa

KonTtpoabsHbie Bonpockl K 1adopaTopHoii padore Ne 4
«OmnpeneseHue yiapHoi BA3KOCTH MaTepUAIOB)

Hpe,[[CTaBJ'ICHI/IC " COACPIKAHUC
OLICHOYHBIX MaTCpPHAJIOB

1. Yro takoe pabota ynapa?

2. Yo Takoe ymgapHast BI3KOCTh?

3. Uem BbI3BaHa HEOOXOAMMOCTDH ITPOBEACHUS HCIIBITAHUH Ha YAapHBIN
n3ru6?

4. Ponb Hagpesa B oOpa3liax npu UCIBITAHUSAX MaTepHalioB Ha
YAapHBINA U3ruo.

5. Kaxkue Bunbl Haspe3oB B oOpasnax npeaycmarpusaer 'OCT?

6. Jlaiite mpumep o0o3HaUYCHUS pabOTHI yaapa.

7. Kaxk obo3Hauaercst yqapHas BI3KOCTb?

8. B kakux ciyyasx He yka3bIBaroTcs UGl B 0003HAUEHUH YIapHOI
BSI3KOCTH?

9. VYcrpo#cTBO M MPUHLMT I€HCTBUS MassTHUKOBOTO KOIpA.

10. Tlopsmok mpoBenEeHUS HCIBITAHKS MaTEPUAIOB HA yIApHYIO
BSI3KOCTD.




Kpurtepuu oneHku u mikana
OILlICHUBaHUS B OaiIax

[Tpu 3amuTe 1abopaTopHOM pabOTHl YUUTHIBAIOTCS CIICIYIOITHE
KPUTEPUU:
1. 3uanue mamepuana
- COJEpKaHHMEe MaTepualia pacKpbITO B IIOJHOM 00BbEME,
[PEyCMOTPEHHOM ITPOrPaMMO TUCIUILTHHEI - 2 Oasuia;
- cojeplkaHHe MaTepualla PaCKpBITO HEMOIHO, TOKa3aHo o01ee
[MOHUMaHKE BOTPOCA, IOCTATOYHOE JUTS JATbHEHINETO U3YYCHUS
[pOrpaMMHOr0 MaTepuaia - 1 6ar;
- HE PacKpBITO OCHOBHOE COJIepKaHue yueOHoro Matepuana - 0
0aJlIoB;
2. IlpumeHenue KOHKPEMHbIX NPUMEPOS
*  II0Ka3aHO YMEHHE WJUTFOCTPUPOBATH MaTepHajl KOHKPETHBIMU
npuMepamu - 2 Gaia;
. NPUBEJICHNUE TIPUMEPOB BBI3bIBACT 3aTpyIHEHHE - 1 Oasa;

*  HEYMEHHE MPHUBOJIUTH MPUMEPHI TPU 00BICHEHUH MaTepuana - 0
0aJI10B;

3.  Vposenv meopemuueckoeo ananuza

. MOKA3aHO YMEHHE JIenaTh 00001IeHne, BBIBOBI, CPABHEHUE - 2
0aiia;

. 0000111eHIE, BRIBOJIBI, CPABHEHHUE JICTAIOTCS C IIOMOIIBIO
npenojasatens - 1 6amn;

. MOJIHOE HEYMCHHE JeJIaTh 00001eHre, BRIBOIBI, cpaBHEHUS - 0
0aJ1I0B

LW ~ ~

HaumeHnoBaHMe OLIEHOYHOI O cpeacrea

KonTposabHble Bonmpockl k j1abopaTopHoii padore Ne5 «UcnbiTanue
MaTepHaJIOB Ha c:kaTue» U «OnpeaejieHue TBEPAOCTH

HpeHCTaBHCHI/IC H COACPIKAHUC
OLICHOYHBIX MaTCpPHAJIOB

1. Kakue MmexaHnueckre XxapaKTepUCTUKH MOXKHO ONPEICIUTh TPU
VCTIBITAHUY TIJIACTUYHBIX MAaTEpUaIOB Ha CoKaTHe?

2. Kakue MexaHnuyeckne xapakTepUCTUKA MOYKHO OINPEAEIIUTD MPU
VCTIBITAHUU XPYIKUX MaTEpPUAJIOB Ha CyKaThe?

3. JI7is KakuxX MaTepHuaaoB UCIIBITAHUE HA C)KaTHe UMEET OOIbIIoe
[paKTU4YEeCKOe 3HaUeHHe?

1. UTO MOHUMAIOT O] TBEPIOCTHIO MaTeprana’?

2. HasBats 7OCTOMHCTBA HCIIBITAHUN HA TBEPAOCTbD.

3. HazBatb ocHOBHBIE CTIOCOOBI OMIpeIeIeHUs TBEPAOCTH
MAaTepHaJoB.

4, UTo Takoe MHJEHTOPHI, U3 KAKUX MAaTEPUATIOB OHU
BBITTOJIHSAIOTCS?

5. HazBatb TpeGoBanusl, mpeabSBIsIeMbIe K HCTIBITYEMOM

[IOBEPXHOCTU 00pa3lia v K €ro TONIIUHE.




KpuTtepuu oneHKu U mkaia
OILlICHUBaHUS B OaiIax

[Tpu 3amuTe 1abopaTopHOM pabOTHl YUUTHIBAIOTCS CIICIYIOITHE
KPUTEPHU:
1. 3nanue mamepuana
- cojepraHHe MaTepHalia PaCKphITO B IOJHOM 00beMe,
[IPETYCMOTPSHHOM IIPOrPaMMOM JTUCITUILIMHEI - 2 OaJia;
- CcoJIeplKaHWe MaTepuayia paCKphITO HEIMOJIHO, IOKAa3aHo O0IIee
[MOHMMAaHHE BOIIPOCA, IOCTATOYHOEC JIIS TaIbHCHIIIEro N3ydeHHUs
[pOrpaMMHOr0 MaTepuaia - 1 6ar;
- HE PacKpbITO OCHOBHOE CoJiep)kaHue yuyeOHoro matepuaia - 0
0aJlIoB;
2. Ilpumenenue KOHKpemHuviX NpUMEPO8
*  IIO0Ka3aHO YMEHHUE HJUTFOCTPHUPOBATH MaTepHal KOHKPETHBIMH
npuMepamu - 2 Gaia;
. MpHUBEICHNE IPUMEPOB BBI3BIBACT 3aTpyAHCHHUE - | Oarna;
*  HEYMEHHE MPHUBOJIUTH MPUMEPHI pU 00BICHEHNHN MaTepuaa - 0
0aJI10B;
3.  Vposenv meopemuueckoeo ananuza
*  II0Ka3aHO YMEHUE JieJIaTh 0000IICHNE, BEIBO/IBI, CPABHCHHE - 2
0aiia;
»  0000I1IeHHE, BBIBO/IbI, CPABHEHHE JCNIAIOTCS C TIOMOIIBIO
npenojasatens - 1 6amn;
. MOJIHOE HEYMCHHE JeJIaTh 00001eHIe, BRIBOIBI, cpaBHEHUS - 0
0aIoB

LW ~ ~

HanmeHnoBanue o1ieHOYHOI O
cpeacrsa

KonTposbHbie Bopockl k J1abopaTopHoii padore Ne6
«/Imarpamma Fe-C u cTpyKTypa Kej1e30yriaepoaucThbiX CIIABOBY

HpeHCTaBHCHI/IC H COACPIKAHUC
OLICHOYHBIX MaTCpPHAJIOB

1. KakoBo Ha3Hau€HHE AMArPaMMBbI COCTOSIHHS CIIJIaBa
KEJIe30-yTriepoa?

2.  HazoBute ¢a3bl criaBa xXene30-yriepo/, 1aiTe uX onpeaeneHue
1 YKQXKUTE CBOMCTBA.

3.  Kakue kpucraminyeckue pereTku UIMerT peppuT, ayCTEeHUT,
rpaduT U EMEHTUT?

4.  HazoBure xapakTepHble TOYKH AHArPAMMBI jKeJe30-yriaepos. Uto
OHH TIOKa3bIBAIOT?

5.  HazoBuTe xapakTepHble IMHUU AUATPAMMBI JKene30-yriaepo. Uto
OHH TIOKA3bIBAIOT?

6. B yem paznuune »BTEKTUYECKOTO U HBTEKTOMIHOTO MpeBpalleHnui
B )KEJI€30-yTJICPOIUCTHIX CIIaBax ?




Kpurtepuu oneHku u mikana [Tpu 3amuTe 1abopaTopHOM pabOTHl YUUTHIBAIOTCS CIICIYIOITHE
OILICHUBAHMUS B Oayiax KPUTEPHU:

1. 3nanue mamepuana

- colepkaHHe MaTepHalia pacKphITO B IIOJHOM 00beEMeE,
[Ipe1lyCMOTPEHHOM IIPOrpaMMOi TUCIUIUIMHEI - 2 Oaia;

- CcozeplKaHHe MaTepualia PacKpBITO HEMOIHO, TOKa3aHo o0Iee
[MOHMMAaHKUE BOIIPOCA, TOCTATOUHOE JIIsl labHEHIero n3y4eHus
[pOrpaMMHOr0 MaTepuaia - 1 6ar;

- HE pacKpBITO OCHOBHOE coj/iep)kaHue yueObHoro matepuania - 0
0aJlIoB;

2. IlpumeHeHue KOHKpEMHbIX NPUMEPOS

*  IOKAa3aHO YMEHHE WUTIOCTPUPOBATH MaTepUal KOHKPETHBIMU
npuMepamu - 2 Gaia;

. NPUBEJICHNUE TIPUMEPOB BBI3bIBACT 3aTpyIHEHHE - 1 Oasa;

*  HEYMEHHE MPHUBOJIUTH MPUMEPHI pU 00BICHEHNHN MaTepuaa - 0
0aJI10B;

P xz




. MOKa3aHO YMEHHUE JeaTh 00001IeHre, BEIBOIBI, CPaBHEHHUE - 2
Oaa;
. 0000111eHIE, BBIBOJIBI, CDABHEHHE JICTIAIOTCS C TIOMOIIIBIO
rpemnojaBaTens - 1 6amn,
. MMOJIHOE HEYMEHHE JIesIaTh 0000IIeHUE, BBIBOIBI, CpaBHEHHS - O
0asuIoB

MaxkcuMajIbHOE KOJHYeCTBO 0aJII0B - 6

HaunMeHOBaHUE OLIEHOYHOI'0
cpeacTBa

KonTpoJbHbie Bonpocskl Kk J1adopaTopHoii padore Ne7 «OcHOBHBIE
BH/IbI TEPMUYECKOIl 00Pa00TKH YIJIEPOAUCTBIX CTaJeD)

HpeI[CTaBJ'ICHI/Ie " COACPKAHUC
OLICHOYHBIX MaTCPHAJIOB

1. Kak u3MeHs0TCS CTPYKTYpa U CBOMCTBA CTAJIU MIPH OXJIAXKICHUU
QyCTEHUTA C Pa3IMYHON CKOPOCTHIO?

2. Uto Takoe KpUTHYECKasi CKOPOCTh 3aKAJIKU CTaIn?

3. Jlaiite onpeneneHue copOuTa, TPOOCTUTA U MAPTEHCUTA 3aKAJTKH.

4. YTo Takoe CTeNeHb TeTPAroHaJIbHOW KPUCTAIIIMYECKON PEeIIETKU
MapTeHcuTa?

5. Uem otnmuarotcs npoueccsl nupGy3noHHoro u 6e31udy3noHHOTO
[peBpalieHui aycTenuTa’?

6. Ha3zoBuTe npeaBapuTeIbHBIC M OKOHYATEIHHBIC BUIBI TEPMUYCCKOM
00pabOTKH CTaJIH.

7. Kakwue sTarnsl BKIIFOUAST OTKHUT CTAIIN?

8. B uem 3axmrouaercs nuddy3noHHbIN oTxur ctanu? Haznauenue
ATOM orepanuun?

9. UeM OTIMYAIOTCS MOJHBIA U HEMOTHBIA OTXKUT cTanu?

10. B kakoii cpene Npou3BOJAT OXJIAXKACHUE I€TaIu C
TEMIIEpATypbl HArpeBa B IIPOLIECCe HOPMAIU3ALUK?
11. Ha3oBute 11es1b 1 OCHOBHBIE JTaIlbl 3aKAJIKU CTAJIH.

12. OGocHyliTe BBIOOP ONTUMANIBHBIX TEMIIEPATYp 3aKAJIKU J0- U
3a3BTEKTOMIHBIX CTaJCH.

13. HazoBure 1ienb 1 CTauu OTITYCKA.

14.  Kax uaMeHs10TCS CTPYKTypa U MEXaHUYECKHE CBONCTBA

3aKaJICHHOH CTajad B 3aBUCUMOCTH OT TEMIICPATYPhL OTHyCKa?




Kputepuu oneHku u mkana
OILlICHUBaHUS B OaiIax

[Tpu 3amuTe 1abopaTopHOM pabOTHl YUUTHIBAIOTCS CIICIYIOITHE
KPUTEPHU:
1. 3nanue mamepuana
- cojepraHHe MaTepHalia PaCKphITO B IOJHOM 00beMe,
[IPETYCMOTPSHHOM IIPOrPaMMOM JTUCITUILIMHEI - 2 OaJia;
- CcoJIep’KaHWE MaTepuaia paCKpbITO HEIMOJIHO, IOKa3aHo o0IIee
[MOHMMAaHHE BOIIPOCA, IOCTATOYHOEC JIIS TaIbHCHIIIEro N3ydeHHUs
[pOrpaMMHOr0 MaTepuaia - 1 6ar;
- HE pacKpbITO OCHOBHOE CoJiep)kaHHe ydeOHoro MaTepuania - 0
0aJlIoB;
2. Ilpumenenue KOHKpemHuviX NpUMEPO8
*  IIOKa3aHO YMEHHUE WIUTFOCTPUPOBATH MAaTEPHUal KOHKPETHBIMH
npuMepamu - 2 Gaia;
. MpHUBEICHNE IPUMEPOB BBI3BIBACT 3aTpyAHCHHUE - | Oarna;
*  HEYMEHHE MPHUBOJIUTH MPUMEPHI TPU 00BICHEHUH MaTepuana - 0
0aJI10B;
3.  Vposenv meopemuueckoeo ananuza
. MOKA3aHO YMEHHE JIenaTh 00001IeHne, BBIBOBI, CPABHEHUE - 2
0aiia;
»  0000I1eHNe, BBIBOBI, CPABHEHHUE JICTIAIOTCS C ITOMOILBIO
npenojasatens - 1 6amn;
. MOJIHOE HEYMCHHE JeJIaTh 00001eHre, BRIBOIBI, cpaBHEHUS - 0
0aIoB




HauMenoBanue oleHOYHOI0
cpeacTna

KonTpoabHbie Bopockl k J1abopaTopHoii padore Ne§
«MMUKPOCTPYKTYpa, MADKMPOBKA H CBOMCTBA IBETHBIX META/VIOB
U CILUIABOB HA UX OCHOBE»

HpeHCTaBHeHI/Ie " COACPIKAHUC
OLCHOYHbIX MAaTCPUAJIOB

1. [TpuHIMTBI KITAaCCU(UKAIIMY [IBETHBIX METAIIOB?
2.Yto Takoe natyHb. Ee mapkupoBka. [Ipumenenune?
3. Uto Takoe O6ponsa. Ee mapkupoBka. [Ipumenenue?
4. Kimaccudukanms atyHeit u 6pons?

5. MUKpOCTpYKTYypa J1aTyHel u OpoH3?

6. Kakue crutaBbl antomunus Bel 3Haere?

7. Kakue W3 NPUMEHSEMbIX AJIIOMUHHUEBBIX CIUIABOB  SIBJISFOTCS
IIMTEHHBIMU?

8. Kakue W3 NPUMEHSEMbIX AJIIOMHUHHUEBBIX CIUIABOB  SIBJISFOTCS
nedhopMUpOBaHHBIMU?

9. Kaxkue crutaBbl MM U QJIFOMUHUS HCIIONIB3YIOTCS B KAYeCTBE
[TPOBOJHUKOBBIX MATEPUAIIOB B DJIEKTPOIHEPreTUKE?
10. Kakue MeTayibl HCTIONIB3YIOTCS IS OIIUITHUKOB CKOJIbKEHHS?

KpuTepun OIICHKHU M IIKajIa
OLICHUBAHUA B Oayuiax

[1pu 3amure 1adbopaTopHOi pabOTHl YYUTHIBAIOTCS CIEAYIOIINE
KPUTEPUU:
1. 3unanue mamepuana
- colepKaHHMe MaTepHaja PacKphITO B IIOJIHOM 00BEME,
[PeyCMOTPEHHOM IPOrPaMMON IUCIMIUIMHBI - 2 Oaia;
- coJepkaHHe MaTepualia pacKphITO HEMOJHO, TOKAa3aHO o01ee
[MOHUMAaHHUE BOIIPOCa, I0CTATOYHOE JUIS AabHEHILET0 N3yYeHUS
[IpOrpaMMHOT0 MaTepuaia - 1 6a;
- HE pacKpbITO OCHOBHOE coziepkaHue yueOHoro marepuana - 0
0aJIJIOB;

2. IlpumeHenue KOHKPEMHbIX NPUMEPOS
*  TOKAa3aHO YMEHHUE WUTIOCTPUPOBATH MaTepUal KOHKPETHBIMH

[puMepamu - 2 Oana;

. IIpUBE/IEHNE IPUMEPOB BbI3BIBAET 3aTpyAHEHUE - 1 Oaiia;

*  HEYMCHHWE MPHUBOJUTH MPUMEPHI IPU 00BICHEHUH MaTepuana - 0
0aJIoB;

3.  Vposenv meopemuueckoeo ananuza

. MOKA3aHO YMEHUE JIenaTh 00001IeHre, BBIBOBI, CPAaBHEHHUE - 2
Oaa;

»  00001IeH1e, BBIBOJbI, CPABHEHUE JAENAIOTCS C TTOMOIIBIO
npenojasaTens - 1 6ann;

. MOJTHOE HEYMEHHE JIeJIaTh 00001eHIe, BBIBOJIBI, cpaBHEHUS - 0
0aIoB

NMawvcunia o une ranuuecTen fannape - A

HaumeHnoBanue olieHOYHOI 0
cpeacrsa

TecToBBIC 3a1aHNA




[IpencraBieHue U coaepxaHue
OILICHOYHBIX MaTepI/IaHOB

IIpuMepbl TeCTOBBIX 3aaAHMIA:

TecToBble 3a1aHu K pa3aeay 1 «O0beKT, mpeaAMeT U 3a1a4H
MaTepuaioBefeHus. bazucHble HHHOBAIMHM MaTepHaJOBeIeHUsI.
DOU3NKO-XUMHYECKHE OCHOBBI CTPOCHUSI MATEPUATIOB»

3ananue 1

J1J151 KpUCTAJIIIMUECKOTO COCTOSIHUSA BEIIECTBA XapaKTEPHO...

* HaJIU4He AAJIBHETO MOPAJAKa B paCIHOJIOXKCHUN YaCTUI] HAJITMYNC
TOJIbKO OJIMKHETO NOpPs/IKA B PACHOJIOKEHUH YaCTHUI] KOBKOCTb
BBICOKAsI 3JIEKTPOIIPOBOAHOCTh

Samanue 2
AMop(HBIE BelecTBa.




* UMEIOT TOJIBKO OJIMKHUM MOPSI0K B PACTIONIO0KEHUH YaCTHII
AQHU30TPOITHBI

MMEIOT TAJIbHUN MOPSIAOK B PACIIONIOKEHUH YaCTUL UMEIOT
OIpEACIECHHYIO TEMIIEPATYPY IUIABICHUS

Samanue 3

J171s1 BE1IECTB C METAINIMYECKON KPUCTAJUIMYECKOU PELIETKON
XapaKTEPHBI:

* KOBKOCTb, INIACTUYHOCTD XPYIKOCTh, HU3Kasl TEIJIONPOBOAHOCTh
HU3KHUE 2JIEKTPO- U TEIJIOIPOBOAHOCTD CKJIOHHOCTD K BO3TOHKE,
XOpOILLIUE NUIIEKTPUYECKUE CBOWCTBA

3ananue 4

CBOICTBO, 3aKJTI0YAIOIIEECs] B CIOCOOHOCTH BEILIECTBA CYIIECTBOBATH B
Pa3IMYHBIX KPUCTANTUIECKUX MOIU(UKAIIUAX, HA3BIBACTCAL. ..

* monmuMophru3MoM

AQHU30TPONUEN

n3oMepuei nzoMopduzmMom

3ananue 5

CBOICTBO, 3aKJTFOYAIOIIEECs] B 3aBUCUMOCTH CBOMCTB OT HalpaBleHUS B
KpucTaje, Ha3bIBaeTCsl.

* aHU30TPOITHECH

OJINMOPPU3MOM

M30MEepHUeh allIOTPONUEH

3ananue 6

XapaKkTepuCTHKA PEIICTKH, ONPEICISIONIas YHCIO aTOMOB,
HAXOJAIIMXCS HA HANMEHBIIIEM PaBHOM PACCTOSIHUH OT JJAHHOTO aTOMa,
Ha3bIBACTCSI.

* KOOPJIWHAIMOHHBIM YHCIIOM 0a3ucoM

K02 (HUIIMEHTOM KOMIIAKTHOCTH

MapaMeTPOM PEIICTKH

Samanue 7

ToueunbiME eheKTaMu KPUCTAIITUIECKON PEIIETKU SBISIOTCS.
* BakaHCHH

TUCIIOKAIIMU TPAHUIIBI 3€PEH MOPbI

Bananue 8
JluHeHbpIMU neheKTaMK KPUCTAIITUIECKON PEIIETKU SBISIOTCS.
* MUCIIOKAIIMK BaKaHCUH TPAHUIIBI 3€PEH TPEITUHBI

3agaHue 9
Kpucrammnaeckas perierka, mpeIcTaBIeHHas Ha PHCYHKE,
Ha3LIBAETCS. ..




* TpaHeleHTPUPOBAHHOMN KyOU4YeCcKOrH 00bEMHO-
LIEHTPUPOBAHHOM KyOHYECKON TeKCaroHaIbHON
IUIOTHOYMIAKOBAaHHOM MPUMUTUBHON KyOHYECKOi

3amanue 10
Kpucrannuueckas peiierka, npecTaBIeHHas Ha
PHUCYHKE, HAa3bIBAETCA. ..

* 00BEMHO-IIEHTPUPOBAHHON KyOUYEeCKOM rpaHelleHTPUPOBAHHON

KyOMUYEeCKOH TeTparoHaJbHON
reKCaroHaJIbHOM MJI0THOYITaKOBAaHHOM

Samganue 11
[ToBepxHOCTHBIMU JIe(heKTaMU KPUCTAILIMYECKON PEIICTKH
SIBIISIFOTCSL. ..
TPaHUIIBI 3epeH
paKOBHUHBI
KpaeBHe JUCIIOKAIInu
BUHTOBBIC JUCIIOKAITUN

TecToBble 3a1aHu K pa3aey 2 «/ledopmanus u mexannueckue
CBOICTBA MaTePHATIOB»

3ananue 1

Ha pucyHnke nokazana cxema u3MepeHus: TBEPAOCTH 10 METOLY.
bpunenns

Poksemnna

Buxkkepca

ITopa

3amanue 2
CriocoOHOCTh MaTepHala COMPOTUBISATHCS ACHCTBUIO BHEITHUX CHII,
HE



pa3pyuIasch, Ha3bIBACTCA. ..
* IMPOYHOCTHIO IJIACTUYHOCTBIO
TBEPIOCTHIO

BA3KOCTBIO

Baganue 3
Ha pucyHke noka3aHa cxeMa U3MEpPEeHHs TBEPIOCTH 110 METOTY.

11”

[=X

* Bukkepca Poksemina bpunems [llopa

Samanue 4

VH1eHTOpOM TIpU U3MEPEHHH TBEPOCTH 10 MeToxy PokBernia (1ikana
C) ciayxur.

* aJIMa3HbIM KOHYC aJIMa3Has MMPaMK/Ia CTAIBHOM IIap CTAIBHOM
KOHYC

3ananue 5

CriocoOHOCTh MaTepurasna CONMPOTUBISATHCS BHEAPEHUIO IPYroro dosee
TBEP/IOTO Tella Ha3bIBAeTCS.

* TBEpJOCTHIO

MIaCTUYHOCTHIO

[TPOYHOCTHIO

BSI3KOCTBIO

Kpurepnn onieHkH 1 mkana
OLIEHMBaHM B Oasuiax

Kasxp1ii BepHBIN OTBET Ha 3aJ]aHKE B TECTE JIa€T BO3MOXKHOCTh
oOyuaroremycs moiyauts 0,25 6amia. MakcumaabHOe KOJIUYECTBO
0aJ1J10B 32 TeCT B MOJYyJIe - 5.

HaumMmeHnoBanue olieHOYHOT 0
cpeacrsa

Kounrpoabsnas padora (KutP)




[IpencraBieHue U coaepxaHue
OLICHOYHBIX MaTepI/IaHOB

TunoBble BApMAHTHI KOHTPOJbLHOM PadoThI:

Bapuanr 1

1. Kakuie TUIbl KpUCTAUTMUECKUX PEIIETOK BbI 3HAETE?

2. Kax BIUSIOT yCIOBUS KPUCTAJUIM3AIMN HAa CTPOCHUE CITUTKA?

3. UTo Takoe KpUTUYECKUH 3apOIBILI, OT YEro 3aBUCUT €ro pazmep?
4.11o xakuM rpynmnam npousBoautcs kiaccudukanus Fe-C crmaBos?
5. Kak nmpoucxoauT ycTaiocTHoe pa3pylieHue?

6. Uto Takoe 1uarpamMma COCTOSIHUS JKEJIe30-yIIIepoa U TJe OHa
HCTOJIb3yeTCs?

7.Kakue CTpyKTypHbIE COCTaBIIAIOIINE 00pa3yroTCs B CTANAX?

8. UeM 4yryH OTIHYaeTcs OT CTaliel o CTPYKType?

9. Kakoit npuHImn nmocrpoenus nuarpammsel Fe-C?

10. Kakue ¢a3oBble npeBpaleHUs TPOUCXOAT B CIUIABAX MPH
OXJIKJICHUH U HarpeBe?




Bapuant 2

1. /11 uero HeoOXxouMa quarpaMma COCTOSTHUS CILIIaBOB?

2.YTo Takoe KpUTUYECKHUE TOYKHU MTPEBPAIICHUS B CIIaBaXx?

3. [Toctpoiite kpuByr0 oxnaxkaeHus ans ctaau ¢ 3 %C u oObsicHHUTE
[porecchl 00pa3oBaHUs CTPYKTYPHI B 3TOU CTAJIH.

4. Onpenenutsb coctas criiaBa ¢ 1 % C, ecnu crutaB ObLI MepeoxIaxIeH
o 500°C.

5. Kakue Bubl TepMUdeckoit 00paboTKH BbI 3HaeTe?

6. Yto Takoe crapeHue?

7. Kak BIMSeT CKOPOCTh OXJIQKJCHHUS HA CTPYKTYPY CTanu?

8. Kakue cyiiecTByrOT BBl OTITYCKA U JIJIsl 4€r0 OHU MPUMEHSIIOTCS?
9.B yewm paznuune B (a30BOM COCTaBE U CTPOCHHUH IMPOJTYKTOB OTITYCKA
npu 650°C W  OPOAYKTOB  M30OMETPUYECKOTO  IPEBpALICHUS
[IEPEOXJIAXKAECHHOIO AyCTEHUTA IPU TOM K€ TEMIIepaType B CTalu C
conepxkanueM yraepoaa 0,4 %?

10. Kak nmpousBecTy 3aKaiky ctaiu 457

Bapuant 3

1. Cy1iecTBeHHbIE XapaKTePUCTHKH KPUCTATUIMIECKON CTPYKTYPHI
2. DHepreTuveckue yciaoBHs mporecca Kpuctaumsanuu. [louemy
[IpEeBpALICHUS MPOUCXOAAT IIPHU CTPOTO OMPEIENIEHHBIX TemrepaTypax?
3. Kakyro ponp UrparoT HECOBEPILIEHCTBA CTPYKTYPhl KPUCTAILIIOB.
Kakyto poip WrpalT JUCIOKAlMM B BONpPOCax MPOYHOCTH U
[J1JaCTUYHOCTU MaTepuaa.

4. XapakTepucTUKa TBEP/AbIX PACTBOPOB 3aMEIICHUSI.

5. Bbrueptute auarpaMmy COCTOSIHMSI XKeJle30 - KapOWJ jKesesa,
CHUIIUTE MIPEBPALICHHS U TTOCTPONUTE KPUBYIO HArpEBaHUS B HHTEpBAJIe
temneparyp or 00 go 16000 °C ¢ nmpumeHeHueMm mpaBwia a3 / s
criaBa, coaepxariero 0,3%C.

6. Orxur. Lenn u Ha3HAYCHHE 1 y3nOHHOTO,
M30TEPMHUUECKOTO OTXKHUTA.
7. HazoBute pexuMm Tepmuueckoil o0paOoTku (TemmepaTypy

3aKaJIKW, OXJAXKAAIOLIYI0 Cpely W TeMIepaTypy OTImycka) ¢pe3 u3
ctanu Y12, Onummre CymHOCTh MPOXOJIAUIMX MPEBpAIICHUH,
MUKPOCTPYKTYPY M TBEPJIOCTh HHCTPYMEHTA MOCIIe TEpMOOOPaOOTKH.

8. Onummure B KakuxX OTpacisx MPOMBIIUIEHHOCTH OCOOEHHO
NepCHeKTUBHO NPUMEHEHHE TUTaHA U CIJIaBa TUTaHA.




Kpurtepuu oneHku u mikana
OILlICHUBaHUS B OaiIax

[Ipy BBICTaBICHHHM OAJIJIOB 32 KOHTPOJBHYIO pabOTy YYHUTHIBAIOTCS
CJIEYIOIINE KPUTEPUU:

1. . [IpaBUIBHOCTH BBIOJHEHUS MTPAKTHYECKOTO(MX) 3aaHsI(Hif)

2. Brnanenue merogamMH W TEXHOJIOTHSMHM, 3allJTAHUPOBAHHBIMU B
pabodeii mporpaMMe AUCIUILTAHBI

3. Bnanenue cnenuagbHBIME TEPMUHAMHU U UCIOJB30BaHUE UX MpPU
OTBETE.

4.  YMeHue OOBACHATH, HelIaTh BBIBOALI M O00O0OIIEHMS, JaBaTh
AQpryMEHTHPOBAHHbBIE OTBETHI

5.  JIorH4HOCTH M MOCIIEI0BATEILHOCTh OTBETA

6. JlemoHcTpamusi CcHocOOHOCTM  ydacTBOBaTh B  pa3paboTke
0000IIEHHBIX BAPHAHTOB PEIICHHS TPOOIIeM

Ot 6 10 7 GayIOB OIICHUBAETCS OTBET, KOTOPBIA MOKA3bIBACT IMPOYHBIC
3HAHWS OCHOBHBIX TIPOIIECCOB M3y4aeMOW MpeIMeTHOW 00nacTw,
OTNIMYaeTCs TJIyOMHON U TOJHOTOW pPACKPBITUS TEMbI; BIaJCHUE
TEPMHHOJIOTHYECKHM almaparoM; YMEHHE OOBICHITh CYIIHOCTD,
SIBJIGHUH, MPOLIECCOB, COOBITUN, JenaTh BBIBOABI M 00OOIICHHS,
JTIOTUYHOCTH U MOCIEA0BATEIIbHOCTh OTBETA.

Ot 3 mo 5 GannoB OlLIEHWBAETCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC
3HAHWS OCHOBHBIX IIPOIIECCOB M3y4yaeMOM IpeIMeTHOW objacTu,
OTIUYaeTCss TIYyOMHON | TOJHOTOW pPACKPBITUS TEMbl; BIAJICHUE
TEPMUHOJIOTUYECKUM  allllapaTOM; YMEHHE OOBSICHATH CYIIHOCTb,
SIBJICHUH, TPOILIECCOB, COOBITHH, JieNiaTh BBIBOJBI U 00OOIICHHUS, 1aBaTh
AQpPryMEHTUPOBAHHBIE OTBETHI, TPUBOAWTH IPHUMEPBI, CBOOOITHOE
BrajeHue. OHAKO JOMYCKAETCs HECKOJIBKO OIIUOOK B OTBETE.

Or 0 o 2 Oa/utOB OIIGHWBAETCS OTBET, CBUACTCILCTBYIOIIUN, B
OCHOBHOM, O 3HAaHHUU MPOIIECCOB HM3y4yaeMOW MpeIMeTHON o0iacTu,
OTJIMYAIOIINNACS HEJOCTATOYHOW TIIyOMHOW M TIOJHOTOM pacKpbITHS
TEMBI, 3HaHHUEM OCHOBHBIX BOIIPOCOB TEOpUHU; cmabo
chOpMUPOBAHHBIMU  HABBIKAMH  aHajlu3a SIBJICHUH, TIPOIIECCOB,
HEJIOCTaTOYHBIM YMEHHUEM JaBaTh apPryMEHTHPOBAHHBIE OTBETHl H
MIPUBOUTH TPUMEDHI.

MakcuMaJjibHOe KOJIH4eCTBO 0aJJ10B 32 0JJHO 3a/1aHHe - 7.

HaumMmeHnoBanue olieHOYHOT 0
cpeacrsa

IIpakTuyeckoe 3ananue (I13)




[IpencraBieHue U coaepxaHue
OLICHOYHBIX MaTepI/IaHOB

IIpuMepbl NpaKTUYECKUX 3aJAHUI:

1. Teopetnueckas Temneparypa miaasieHust ceuHua 327°C. K nauany,
KpUCTAUIM3alMK KUAKUKM metamun nepeoxnaawm g0 200°C. Yemy
paBHA CTENEHb MEPEOXJIAKICHUS?

2. Temneparypa kpucramumsanuu mean 1090°C. OguH CIUTOK Menu
3aTBepaeBai ¢ nepeoxaaxaenuem 100°C, apyroii - 500°C. 3apucosan,
00pa30BaBIIYIOCS CTPYKTYPY CIUTKA U OOBSICHUTH PE3yJIbTaT.

3. HeoOxoauMo 3aMeputh TBEpPHOCTh Yy 0OpasloB M3 MATKOTO
QIIIOMHUHHEBOTO CIJIaBa U TBEPJOW 3akalieHHOW ctanu. Kakue meTossl
3aMepa TBEPAOCTH [JOJKHBI OBITh PEKOMEHJIOBaHBI MJIsi 3TOr0 U
rnouemy?

4. JIns BHOBb CO3JIJaHHOTO METAJUIMYECKOTO CIUlaBa HEoO0XOIMMO
ONPENICTUTh XapaKTEPUCTUKU MPOYHOCTH U IacTUYHocTu. Kakoi
METO]I UCIIBITAHUN Bbl PEKOMEHAYETEe U KaK MPOBOAMUTCS ONpEeIICHUE
PTUX CBOMCTB?

5. Uto mpoucxoaut B cTpykrype ctanu ¢ 3,6 % C npu oxJiaxaeHuu B
ero uHTepBaie temmeparyp mexay uausmMu ECF u PSK nnarpammer?

6. Kakue ¢aszbl ¥ CTPYKTypHBIE COCTaBISIOIIME MOXHO IOJIYUYUTH B
crutae € 0.01 % mnpu ero oxmaxkaenuu ot 1550°C no koMHaTHOM
Temneparypbl? Kakue (asoBble mpeBpamieHusi Ipu 3TOM MPOXOJST B
cruiaBe?

7. OnpenenuTh cocTaB 3BTekTouaa B cmiae ¢ 0,7 % C, ecnu criaB




nepeoxyaaxaeH a0 700°C.

8. Ykaxute cTpykTypy craiu 45, koropasi o0pa3yeTcsi Ipu HarpeBe 10
temnepatypbl 700°C, 750°C, 850°C, 950°C, 1000°C, ecnu cranp npu
BBITUTABKE JOTIOJIHUTEIBHO ObLIa PACKUCIICHA aTOMHUHUEM B KOBII?
V3MeHHUTCA U CTPYKTypa CTalu IpU MOJ00HOM HarpeBe, €Ciu CTallb
packucauTh ToJbKo FeSi i FeMn?

9. lleranu u3 cranu Y8 moABEprivuch Harpery Ha temrepatypy 780 °C,
[Oocjie 4ero OJHa NapTus JeTaleld oXxJaxjalzach C IE4Ybl0 (OYEHb
MEJIEHHO), a Apyras napTus Obula epeHeceHa B 1eyb ¢ TeMIepaTypoun
500°C u BelaepxkuBanach B Hell 2 yaca. Kakas cTpykTypa Oyner y
netaneit [ u Il maptuii mocme oOpabOTKK M OYIyT JU OTIAUYATHCS HX
cBoiicTBa?

10. B cramsax mocne HarpeBa Ha Temreparypy 770°C o6pa3oBaiuch
CTPYKTYpBI: a-MapTeHCUT + ¢epput; O - MapTEHCUT + IEMEHTHUT +
Aoct. OnpeieTuTh OPpUEHTUPOBOUHO COJIEPIKAHUE YIIIEPOJia B CTAJISX C
Pa3HOU CTPYKTYpOH.

11. OGpa3usl ctanu Y8 ObuTH HarpeTsl Ha Temmeparypy 770°C u nocie
BBIICPKKU OXJIAKIAJIUCh B Pa3HbIX CpelJax - Ha BO3JAyXe, B Macie, B
Bone, pactBope NaCl B Boxme. IMocie oxnmaxkiaeHuss oOpasibl HMENH
pa3zHyto TBep0CTh. OOBSICHUTE IPUUKHY 3TOTO SBJICHHUS.

12. B uem paznmuuue B (a3oBOM COCTaBE U CTPOCHUH MPOIYKTOB
ornycka npu 650°C ¥ NPOAYKTOB HM30METPUUECKOTO IpEBpaIICHUS
[ePEOXJIAXKJACHHOTO ayCTeHHTa MpU TOW K€ TeMIlepaType B CTalu C
conepxanueM yraeponaa 0,4 %?

13. MmHorue 3yOuaThle Kojieca JBHraTesield JJOJKHBI 001anarh
BBHICOKMMH XapaKTEPUCTUKAMM IIPOYHOCTH U BS3KOCTH. B ciyudae
M3rOTOBJICHHUS 3yO4aThIX KOJieC MyTeM Hape3a M3 MpyTKa yAapHas
BSI3KOCTb B IIONIEPEYHOM HANpaBiICHUH, T.€. B HANpPaBJIECHUU H3ruba
3yOa, Oynmer ortHocuTenbHO HM3KOH. [logoOpare Mapku cramu ans
M3rOTOBJIEHUS 3yOuaThix Kosec nuamerpoM 50 MM u BeicoTOl 40 MM,
oOecreynBaroleil moxy4eHne nocie TepMudeckoil 00paboTku mpenena
Tekydectu He Huxe 500 Mlla, tBepnoctu He Hmke HB 250-260 u
yIapHOH Bsi3kocTH He Huke 0,4 MI[)K/MZ. VYka3aTb XUMHYECKHUI COCTaB
CTaJld, PEKUM TEPMHUYECKOH 0OpabOTKM M MUKPOCTPYKTYPY CTajad B
TOTOBOM H3JIEIHH.

14, Ilex wusroromisieT 3yOdarbie Kojeca auamerpoMm 50 MM u3
1emMeHTyeMoit cranu. [TogobpaTh Mapku ctaiu: a) i 3y04aThIX KoJiec,
paboTaronX B yCJIOBUSAX OOBIYHOTO M3HOCA U yzaapa; 0) ans 3y0darbix
KoJiec, paboTaroIMX MPU MOBBIIIEHHBIX YACIbHBIX JAaBICHHUIX. YKa3aTh
XMMHUYECKUI COCTaB BBIOPAHHBIX MapOK CTaJli, PEKOMEHI0BaTh PEKUM
TEPMUYECKOl 00pabOTKH, OOBSCHUTH Ha3HAUEHUE KaXJOW omeparuu
TEpMOOOPaOOTKH W €€ BIHMSHUE Ha CTPYKTYPY M CBOWMCTBA CTaJId.
ConocTaBUTh MEXaHWYECKHUE CBOMCTBA CTajdl BBIOPAHHBIX MapoOK B
FOTOBOM M3JIEIMM U TPUBECTH MEXaHUYECKHE CBOICTBa, KOTOpHIE
MO>KHO IOJYYUTh NMPHU M3TOTOBJICHUU MOJOOHBIX 3yOUaThIX KOJEC U3
MOIU(DUIIMPOBAHHOTO YYT'YHA, XOPOIIIO pabOTAIOIIEr0 Ha U3HOC.




Kpurtepuu oneHku u mikana
OILlICHUBaHUS B OaiIax

[Ipu BhICTaBICHHH OAIOB 3a MPAKTHUYECKOE 3aJaHHe YYUTHIBAIOTCS
CIIEyIOIINE KPUTEPUU:

1. IIpaBWIBHOCTH BBITOJHEHUS MPAKTHUECKOTO 3aJaHHs

2. Bnanenue MerojgaMHM M TEXHOJOTHSIMH, 3alNTAHUPOBAHHBIMHU B
paboueii mporpamme TUCIHUITTHHBI

3. Bnangenue cnenuanbHBIMM TEPMHUHAMH M HCIIOJIB30BAHUE UX MU
OTBETE.

4. VMmeHue OOBICHATH, AenaTh BBIBOALI M OO0OOIIEHMS, NaBaTh
QpTryMEHTUPOBAHHBIE OTBETHI

5.  Jlorn4HOCTH M MOCIIEIOBATENILHOCT OTBETA

6. JlemMoHCTpamusi CIOCOOHOCTH y4acTBOBaThb B  pa3paboTke
0000IIICHHBIX BAPUAHTOB pelIeHUs MPobdIeM

Ot 2 10 3 GaI0B OLIECHUBAETCSI OTBET, KOTOPBIN MOKAa3bIBAET IPOUYHBIE
3HAHHUS OCHOBHBIX IIPOIIECCOB M3ydyaeMOWl MpeaMeTHOW obacTu,
OTIMYAeTCs TIAYyOMHOH M TONHOTOW pACKPBITHUS TEMBI; BJaJICHHE
TEPMHUHOJIOTHYECKUM annaparoM; YMEHUE OOBSCHATH CYIIHOCTb,
SIBJIGHUH, MPOLIECCOB, COOBITUH, JenaTh BBIBOABI M 00OOIICHMS,
JIOTMYHOCTH U TIOCJIEIOBATEIBHOCTh OTBETA.

Ot 1 mo 2 GannoB OLEHUBAETCS OTBET, OOHAPYKUBAIOUIUN MPOYHBIC
3HAHWS OCHOBHBIX IIPOIIECCOB M3y4aeMOM IpeIMeTHOM obacTu,
OTIUYaeTCs TIYOWHON U TOJHOTOW pPACKPBITUS TEMbI; BIAJCHUE
TEPMUHOJIOTHYECKUM  amllapaToM; YMEHHE OOBSACHATh CYIIHOCTD,
SIBJICHUH, TPOILIECCOB, COOBITUH, JIeNaTh BBIBOJBI U 00OOIICHUS, AaBaTh
AQpPryMEHTUPOBAHHBIE OTBETHI, TPUBOAWTH IPHUMEPBI, CBOOOIHOE
BrajeHue. OHAKO JOMYCKAETCs HECKOJIBKO OLIMOOK B OTBETE.

Or 0 ngo | Oa/uiOB OIIGHWBAETCS OTBET, CBUACTCILCTBYIOIIUN, B
OCHOBHOM, O 3HAaHHUU TPOIIECCOB HM3y4yaeMOW MpeIMeTHOH 001acTH,
OTJIMYAIOIINNACS HEJOCTATOYHOW TIIyOMHOW M TIOJHOTOM pacKpbITHS
TEMBI, 3HaHHUEM OCHOBHBIX BOIIPOCOB TEOpUHU; cimabo
chOpMUPOBAHHBIMM  HABBIKAMH  aHaliW3a  SIBJICHUH, TMPOIIECCOB,
HEJOCTAaTOYHBIM YMEHHEM JlaBaTh AapryMEHTHUPOBAaHHBIE OTBETHI U
[TPUBOJIUTH TIPUMEPHI.

MakcuMaJjibHOe KOJIH4eCTBO 02JU10B 32 0JJHO 3a/1aHHe - 3.
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