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1. Heab, 3a1a4u ¥ IUIAHUPYEMbIe Pe3yJIbTATHI 00y4YeHHs M0 AUCHUILINHE

[lenbto ocBOCHUS AMCIUIUTHHBEI «MaTepuanoBeieHre» sBiseTcs (popMUpOBaHUE 3HAHHIA
B 00J1acTH (PU3UKO-XUMHUYECKUX OCHOB MaT€pPUAIIOBEICHHSI, COBPEMEHHBIX METOJIOB MOTyUCHHSI
¥ 00pabOTKH MaTepuaioB, CIOCOO0B UX JUATHOCTHKHU M YIYUILIEHUS CBOMCTB.

3amauaMul TUCIUILTUHBI SBIISIOTCA:

- YCTaHOBJICHHE TPUYMHHO-CIEIACTBEHHOW CBA3M MEXKAY XUMHUYECKUM COCTaBOM,
CTPOCHUEM U CBOWCTBAMH MaTEPUAIIOB;

- YCTaHOBJICHHE (PU3UKO-XMMHUYECKUX 3aKOHOMEPHOCTEH N3MEHEHHSI CTPOCHHUS M CBOMCTB
MaTEePHUAIIOB MOJI ACHCTBUEM (PU3UIECKUX, XHMUYCCKHIX, OMOJIOTHUECKUX U IPYTHX (PaKTOPOB;

- (hopMupOBaHKE 3HAHUI O KOHKPETHBIX BHAAaX MAaTEPHAIOB, MX CBOWCTBAX M 00JACTIX
NPUMEHEHHST KaK KOMIIOHEHTOB  JJIEKTPOIHEPIeTUYECKOTO U DIIEKTPOTEXHUYECKOTO
000py10BaHUS;

- IpUOOPETEeHUE CTYIEHTAMH MPAKTUYECKUX HABBIKOB IO OMPEICIICHUIO CTPYKTYPHI U
CBOWCTB MaTepHaJIOB.

Kommerenimu, QopMupyeMbie y OOYyYaIOIMIUXCS, 3alUIaHUPOBAHHBIC —PE3YJIbTAThI
00y4YeHHS M0 JUCHUTUIMHE, COOTHECEHHBIE C MHIUKATOPAMHU JOCTHKEHHSI KOMIETSHITUI:

KO,Z[ 1 HAMMCHOBAHUC KO,Z[ 1 HAMMCHOBAHUC 3aHJ'IaHI/IpOBaHHBIe PE3YyJIbTAThL O6y‘~ICHI/IH
KOMIICTCHIIMU HHAUKATOpa JOCTHUKCHUA IO JUCLHUITIIMHE (3HaTI), YMCTb, BJIaIIeTI))
KOMIICTCHIIUHU

Oo6menpodeccuonansubie kommereHmu (OI1K)

OIIK-5 CnocobeH yunuThIBaTh OIIK-5.1 lemonctpupyer |3namo:

CBOWCTBA KOHCTPYKIMOHHBIX  |3HaHHe oOiacTeil mpuMeHeHus, ((pu3nko-xuMuyeckue OCHOBBI,
MaTepHaloB B TEIUNIOTEXHUYECKUX CBOICTB, XapaKTEpUCTHUK  [0COOEHHOCTH  CTpPOEHHUSI U  CBOMCTB
pacyerax ¢ yueToM KOHCTPYKILMOHHBIX U MaTepHualloB, aTOMHO-KPHUCTAIIIMYECKOE
JUHAMHAYECKHUX U TEIIOBBIX TEIJION30JISILIMOHHBIX CTpPOEHHE METAJUIOB, (ha30BO-CTPYKTYPHBIN
Harpy3ok MaTepHaloB, BRIOUPAET UX B |COCTaB CIUIABOB, THUIIOBbIE JHarpamMmbl
COOTBETCTBHUH C TPEOYEMBbIMU |COCTOSTHUS, OCHOBHBIE

XapaKTEePUCTUKAMU (U3NKO-XUMHUECKHE, MEXaHUYECKUE

CBOMCTBA  JK€J€3a, €ro CIUIABOB H

MaTepHalbl, [IpUMEHsIEMbIE B

TETJIOPHEPreTHKe U Terorexuuke (31).
KJacCU(UKALUI0 1 MapKUPOBKY METAJlIOB,
CIUIaBOB, creluaibHble MaTepuaibl
TEIIOPHEPTETUKHI u TEIJIOTEXHUKH,
BIIUSIHUE COCTaBa M CTPYKTYPhl MaTEpUaJIOB
Ha MX CBOWCTBA, BUABI TEPMUYECKOH U
XUMHKO-TEPMHUECKON 00paboTKH CILIaBOB;
OCHOBHBIE TEXHOJIOTUYECKUE  IPOLIECCHI
MOJIy4eHHUS KOHCTPYKLMOHHBIX u
TEIUIOM30JSIIMOHHBIX ~ MaTepualioB |
o0jJacTh  WMX  TPUMEHEHHUs;  METOJIbI
HCCIIEIOBaHUsl  CTPYKTYpBl U CBOMCTB
pa3IUMYHBIX MaTepuasnos (32)

Ymemo:

M0JIb30BaThCs CIPABOYHBIMU JAaHHBIMU IO
XapaKkTepUCTHKaM MaTepHuajoB, Ha3HA4YaTh
napaMeTpbl TEXHOJIOIMYECKHX IPOLECCOB
9KCIUTyaTalul, TEePMUYECKOH 00paboTKU
KOHCTPYKLIMOHHBIX MaTepHaJlOB, BEIOUPATh
U ONPEAENATh METO/bl, CPEACTBA U HOPMBI
paspyllalomiero ¥ Hepa3pyLIaroIlero
KOHTpOJIs1 KauecTBa MaTepuasnos (Y1)




Ha OCHOBC MaKpoOaHa/In3a, MUKpOaHaJIn3a U
MEXaHUYECKHUX HCIIBITaHUH OIPCACIIATH

CTPYKTypy,  CBOIICTBA M  KayecTBO
MaTepuaoB, Ha3HayaThb apaMeTpbl
TEXHOJOTHYECKHUX MPOLIECCOB

IKCILTyaTallui, TEPMUYECKOW 0O0paboTKH
W3JICNINi, KCIIOJIb30BaTh  00OpYyIOBaHUE

naboparopuu MaTepUaIOB VIS
Ka4eCTBEHHOTro (M0 MHKPOCTPYKTYpE) H
KOJIMYECTBEHHOTO OIpeIeTICHUS ux

CBOMCTB, OCYIIECTBISITH OOOCHOBaHHBIM
BBIOOp MAaTEpUANOB M TEXHOJOTUH HX
obpaboTku (Y2)

Braoems:

METOJIJaMH CTPYKTYPHOTO aHaJIM3a KauyecTBa
MaTepHaIoB, METOJIUKaMHU J1ab0paTOPHOTO
OTIpE/ICIICHUs WX CTPYKTYpbl M CBOICTB,
HaBbIKAMH  PabOTBI  CO  CIIPABOYHOM
aUTepaTypoid W 0a3aMM JIaHHBIX TIPU
BBIOOpE MaTepHasoB, METOAMKAMU
BBITIOJTHCHHSI PAacyeTOB MPUMEHHUTEIHHO K
UCIIOJIb30BaHUIO KOHCTPYKIIMOHHBIX
MaTepUaIOB, TEXHUYCCKUMH CPEICTBAMHU
OTIpeIeIICHUS napamMeTpoB
KOHCTPYKIIMOHHBIX MaTePHAJIOB




2. MecTo aucuuniaudbl B cTpykrype OIIOII

JMucnunnnna «MaTtepralioBeJIeHue» OTHOCUTCS K 003aTeIbHONM YacTH y4eOHOTO IJlaHa
1o HanpasiaeHuto moArotToBku 13.03.01 TennosHepreTrka U TEIIOTEXHUKA.

Kon [IpeamecTByromme TUCUUILTAHBI (MOTYJIN), [Tocnenyroiue AUCHUTIIMHBL (MOIYIH),
KOMIIETECHIIMHU npaktuku, HUP, np. npaktuku, HUP, np.
VK-6 [ToaroroBka k mporeaype 3aliuThl W 3alluTa
BBIITYCKHON KBAIM(UKAIIMOHHON PaOOThI
VK-5 [ToaroroBka k mpoueAype 3alluThl U 3alUTa
BBITYCKHOM KBAJIM(UKAIIMOHHON pabOThI
VK-4 [TogroroBka k mpoueAaype 3aluThl U 3alluTa
BBINTYCKHOM KBAJIM(UKAIIMOHHON pabOThI
VK7 [ToaroroBka K mpolLEAype 3allUThl U 3alIUTa
BBIITYCKHOM KBAJTM(UKAIIMOHHOW pabOThI
OITK-6 [ToaroroBka k mpoueaype 3auiuThl U 3allUTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
OIK-1 [ToaroroBka K mpouLeAype 3alluThl U 3alIUTa
BBIITYCKHOM KBATM(UKAIIMOHHON pabOThI
VK-8 [ToaroroBka K mpouLeAype 3allUThl U 3alIUTa
BBIITYCKHOM KBATM(UKAIIMOHHOW pabOThI
TemnioBas u siiepHas SHEPTeTHKA
OIIK-3 [ToarotoBka K mpouLeAype 3allUThl U 3alIUTa
BBINYCKHOM KBAIM(DUKAIMOHHON PaOOThI
[IpukiiagHas MexaHuka
OIIK-5 TenuoBas U siiepHas SHEPreTHKa
[ToaroroBka k mporeAaype 3alluThl U 3alluTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
Bricmias maTematuka
OIIK-3 dusznka
Xumus
TenuoBas U siiepHas SHEPreTHKa
OIIK-4 [TogroroBka Kk mponeaype 3aluThl W 3alIUATa
BBITYCKHOM KBaJIM(DUKAIIMOHHON pabOThI
VK.3 [ToaroroBka k mpoueaype 3alluThl U 3alUTa
BBIITYCKHON KBaTH(DUKAIIMOHHON pabOTHI
VK2 [ToaroroBka k mporeAype 3aliuThl W 3allyTa
BBIITYCKHON KBATM(UKAIIMOHHON PaOOTHI
VK-1 [ToaroroBka k mporeAype 3amiuThl W 3allyTa
BBIITYCKHON KBaTU(DUKAIMOHHON PabOTHI
K-4 [ToaroroBka Kk mpoueaype 3alluThl U 3alIUTa
BBIITYCKHOHN KBaTU(DUKAITMOHHON PabOTHI
MK-1 [ToaroroBka k mporeAype 3aliuThl U 3alluTa
BBIITYCKHON KBATM(UKAIIMOHHON PaOOTHI
K-3 [ToaroroBka Kk mpoueaype 3auuThl U 3alUTa
BBLINYCKHOM KBAIM(UKAIMOHHON PabOTEI
MK-2 [TogroroBka k mpoueAaype 3alluThl U 3allluTa

BBIITYCKHON KBAIM(UKAIIMOHHON PaOOTHI




Jl51s OCBOCHUS JUCIMILTUHBI 00Yy4arOIUNCS JOKEH:

J1o u3ydeHus JuCUUIUIMHBL «MaTepralloBeAEHUE» CTYAEHT I0JKEH:

3HATh:

OCHOBHBIC 33aKOHBI M KOHUEIINN XUMHUH, 3aKOHOMEPHOCTH XUMHUYECKUX IMPOLECCOB;
COBPEMEHHBIE IIPEJACTABICHHUS O CTPOCHUM BEIIECTBA; B3aMMOCBA3b MEXIY CTPOCHUEM
XUMHUYECKUX COEAMHEHHH M HX PpEaKUHOHHONW CHOCOOHOCTBIO; CHIPHEBBIE HCTOYHHUKHU
XUMHUYECKUX COSAUHEHHUN, CIOCOOBI UX NepepabOTKU U UCIIOIb30BaHMS;

(GyHIaMeHTaJIbHbIE pa3fenbl (U3UKK, MOAXOABI M METOJbl MEXaHWKH, (PU3UKU
KoJIeOaHUIl ¥ BOJIH, TEPMOJMHAMUKY, KJIACCUUECKON U KBAaHTOBOM CTaTUCTUKH, MOJIEKYJISIPHON
(bu3MKH, TOBEICHUS BEIIECTB B ANEKTPUUECKOM U MAarHUTHOM IOJISIX, BOJTHOBOM M KBaHTOBOM
ONTHKW;

OCHOBHBIE pa3felbl MaTEMaTUKH, METOAbl MAaTEeMaTUYECKOrOo aHaju3a, TEeOopUuu
BEPOSITHOCTEM M MaTEMaTUYECKOM CTAaTUCTUKH, (QYHKUUNA KOMIUIEKCHOM NE€pEeMEHHOM,
BEKTOPHON W JIMHEWHOW aireOpbl, aHAJTUTUYECKONM TreoMeTpud, AUPPEepeHIIMaIbHOIO0 |
MHTErPATIbHOTO UCYUCIICHHS (PYHKIUN OJTHOM M HECKOJIBKUX MEPEMEHHBIX;

OCHOBHBIE TOJIOKEHHMsS] HMH(QOPMATHKH, JalolMe BO3MOXKHOCTh HCIOJIb30BaHUs
MH(}OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH;

YMETB:

IPUMEHATh XUMHUYECKHE U (PU3NYECKUE 3aKOHBI JUIsl pEIICHUs IPAKTUUECKUX 3aj1ay;

H0JIb30BaThCSl CIIPABOYHOM JUTEpaTypoil B 00siacTH (PU3MKK, XUMHUHM, MAaTEMaTUKH U
UH(DOPMATHKY;

IPOBOJUTH CTATUCTUYECKYIO U TpadruecKyto 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA;

UCII0JIb30BaTh 3HaHUS (PYHIAMEHTAJIbHBIX OCHOB, MOJAXObl U METO/AbI (PU3UKU, XUMUH,
MaTE€MAaTUKHU U 3KOJIOTMHU B 00y4eHUH U MPO(hEeCCHOHATBHOMN IE€ITeIbHOCTH, B UHTETPUPOBAHUU
MMEIOIINXCS 3HAHUM, HapallMBaHWN HAKOILJIEHHBIX 3HAHMIA;

(bopMyaMpOBaTh U APTyMEHTUPOBATH COOCTBEHHBIE CYKJICHUSA U HAYYHYIO MO3UIUIO 110
HayYHbIM M TEXHUYECKUM IpoOsiemMaM, BOSHUKAIOIIUM B TPO(PECCUOHABHON IEATETbHOCTH, C
Y4E€TOM 3KOJOTUYECKUX U COLUATIbHBIX MOCIEICTBHI;

UCIIOJIB30BaTh  CTAaHAAPTHHIE IMAKEThl PUKIAJHBIX I[pOrpaMM JUisl  PELICHHMS
npakTuueckux 3anad Ha IIK, BHemIHuMe M BHYTpEHHHE CETeBbl€ pecypchbl, U 0a3bl JaHHBIX;
CaMOCTOSITENIbHO pPabOTaTh HA KOMITBIOTEPE C UCTIOIb30BAaHHUEM OCHOBHOTO HabOpa MPUKIAIHBIX
nporpamm u B UHTEpHETE;

BJIAJIETh:

IIPEICTABICHUSIMU O COCTABE, CTPOCHUH U CBOMCTBAaX HEOPraHWUYECKUX M OPraHUYECKUX
BEILECTB;

HABBIKAMH HCIIOJIb30BAaHUSA COBPEMEHHBIX MOJIXOJ0B M METOAOB XUMHUU U (DU3UKH K
TEOPETHUYECKOMY, SKCIIEPUMEHTATBLHOMY UCCIIEIOBAHUIO U MATEMATHYECKOMY MOJICJIMPOBAHUIO
(UBUKO-XUMHUYECKUX CHCTEM, SIBJICHUI M MPOLECCOB B 00beMe, HEOOXOAUMOM JIJisi OCBOEHUS
(GyHIaMEHTAIbHBIX U MPUKIATHBIX OCHOB MaTEpPUAIOBECHUS U TEXHOJIOTUN MaTEpPHAJIOB;

MeToJlaMU 00pabOTKHU Pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM;

OCHOBHBbIMU MeTosiaMu paboThl Ha [IK ¢ mpukiagHbIMU MPOTPAMMHBIMU CPECTBAMH,
ANIEKTPOHHBIMU CJIOBAPSAMH M TEKCTOBBIMH PEAAKTOPAMH.



3. CTpyKTypa 1 coepkaHue TUCHUILTHHBI

3.1. CTpyKTypa M CUMILIHHBI

OO61mast TpyA0€MKOCTh TUCIMIUIMHBI cocTaBisieT 3 3aueTHbIX(bie) eauHuI(bl) (3E), Bcero
108 dyacoB, m3 KoTOphix S50 4YacoB COCTaBIsieT KOHTaKTHas paboTa oOOydaromerocs ¢
nperojaBareneM (3aHATUS JICKIIMOHHOTO Tuma 16 dbac., 3aHATHS CEMHUHApPCKOrO THIIA
(mpakTUYeCKue, CEMUHAPCKUE 3aHATHS, JJabopaTOopHbIe paboThl U T.M.) 32 dYac., TPyNIOBBIE U
WHIUBHUIyalIbHbIE KOHCynbTaruu 0 dac., camocTosiTeNnbHas pabora obOydaromerocs 58 dac,
KOHTpOJIb caMmocTosATenbHONH paboTel (KCP) - 2 wac. IlpakThyeckass MOATOTOBKA IO BUIY
npo(hecCHOHANBEHOM NESTEIBHOCTH COCTABIISAET S5 YaCOB.

Bcero | Cemectp
B .
uj yueOHOil paboThI HACOR
4
OBLIAA TPYAOEMKOCTDb JUCHUIIJIMHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOIIEI'OCA
C ITPEIIOJJABATEJIEM, 50 50
B TOM YHCJIC:
Jlexumonnsie 3ansTus (JIek) 16 16
JlaGoparopHsle 3ansTHs (J1ab) 32 32
KonTtpons camocrosiTenbHOI paboThl 1 MHAsI KOHTAKTHAS 5 5
pabora (KCP)*
CAMOCTOSATEJIBHAA PABOTA OBYUAIOUIETOCA 53 53
(CPC):
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTalluu B (hopMme:
(3auer)
®OPMA ITPOMEXYTOYHOMATTECTAILUNU 3a 3a
3.2. Conep:kanue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 110 pa3jejiaM U BUAAaM 3aHATHI
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Paznen 1. OOBeKT, MpeaMeT u 3aa4i MaTepuaioBeieHus. ba3ucHpie MHHOBAIIMHM MaTepHATIOBEICHHS.
OHU3UKO-XUMUIECKHE OCHOBBI CTPOCHUS MaTEPHAIIOB.




I1{. OO0BeKT, nzzzu;q:; L1,
A 1.2,
MaTepuaIOBEICHHS 1.3
s basucHrie OIIK- .
WHHOBAIUH 5.1-31 J12.5, | Tecr, 20
H 4| 4 8 13 | 2 27 |2 20 | 2.1, |ogtp
MaTepHAIOBEACHUSA OIIK-
s DOU3nKo- 5.1-32 2.4,
X.I/IMI/I‘-IGCKI/IC . J12.6,
OCHOBBI  CTPOCHHS 2.2,
p J12.3
MaTepHuayoB.
Paznen 2. Jlebopmarus u MexaHW4YECKHE CBOWCTBA MaTEpUAJIOB.
OIIK-
3L gy
2. Paznen 2. JI1.2,
5.1-32,
Hedopmarust u OIK- JI2.1, |Tecr, 20
MEXaHUYECCKHUE 4 2 12 15 29 51-V1 J12.4, |OJIP
CBOMCTBA i " J12.6,
OIIK-
MaTepuaioB. J2.2,
5.1-Y2, 3
OIIK- '
5.1-B1
Paznen 3. TeopeTnueckue OCHOBBI CILIABOB.
OIIK-
5.1-31,
OTIK- JI1.1,
5.1-32 L2,
3. Pazgen 3. (')l:IK—j JI2.1, |Tecr, 20
Teopernueckue 41 4 4 10 18 51-V1 J12.4, |OJIP
OCHOBBI CIIJIABOB. | J12.6,
OIIK-
J12.2,
5.1-Y2, 3
OIIK- '
5.1-B1
Pa3nen 4. OcHOBBI TEPMUYECKON U XUMUKO-TEPMUYECKOM 00pabOTKH CTaJH.
OIIK-
5.1-31, [ JI1.4,
4. Paznen 4. OIIK- | JI1.1,
OCHOBBI 5.1-32, | J11.2, | Tecr,
TEPMUYECKON u OIIK- | JI2.6, | OJIP, 20
XHMITKO- 414 4 10 18 |s1y1,|mn | 3
TEPMUYECKOU OIIK- | JI2.4,
00pabOTKH CTaJIH. 5.1-B1,| JI2.2,
OIIK- | JI12.3
5.1-¥2

Pa3ﬂen 5. KOHCprKL[I/IOHHbIG MaTCpHraJibl Ha OCHOBC LIBCTHBIX MCTAJIJIOB 1 KOMITIO3UIITMOHHBIC MaTCPpHAJIbI.




OIIK-
5.1-31,
5. Pa3nen 5. OITK
KoHcTpyKIIMOHHBI J1.1,
5.1-32,
€ Marepuaibl Ha JI1.2, |OJIP,
OIIK- 20
OCHOBE  IIBETHBIX| 4 | 2 4 10 16 51-V] JI2.1, |KaTP
METaJJIOB n OHK > J12.2,
KOMITO3UIIMOHHBIC J12.6
MaTepHabl >.1-Y2,
P OTIK-
5.1-Bl
NTOI'O 16 32 58 | 2 108 3aq | 100
3.3. TemaTnyeckuii IJIaH JeKIIHOHHBIX 3aHATHI
Howmep pazgena . TpynoeMkocTh
P pasi TeMbI TEKIIMOHHBIX 3aHITHI Py ’
JUACIIUILIHHBI gac.
Jlexuus 1. OOBEKT, IpeaMeT U 3ajauu MaTepuaioBefeHus. basucubie
1 WHHOBAIIMH, PACKPBIBAIOIINE WHIUBUAYATHHOCTh 00BEKTa U3YyUCHHS U 2
npeaIMeTa MaTepUaIOBEICHHUS, & TAK)KE STUHCTBO MPUPOJIBI M PA3ITHUHS
B CTPOSHHM MaTEPHAJIOB.
1 Jlexuus 2. ®U3HKO-XUMHUYECKHE OCHOBBI CTPOCHUSI MaTEPHAIIOB. 2
2 Jlexuus 3. dedopmanuiss 1 MEXaHMUECKUE CBOMCTBA MAaTEPHAJIOB. 2
3 Jlexums 4. TeopeTndeckue OCHOBHI CIUIaBOB. JlparpamMma COCTOSIHHS 2
JKEJIE30YTIIEPOIUCTHIX CIIIIABOB.
3 Jlekiius 5.  KOHCTpyKIMOHHBIE = MaTepuajabl HAa  OCHOBE 2
JKEIIe30YTJIEPOJIUCTHIX CIIJIABOB.
4 Jlexuusa 6. Teopernyeckue OCHOBBI TEXHOJOTHH TEPMHUECKOMN 2
00pabOTKU CTaJIH.
4 Jlexnus 7. Bunsl Tepmuueckoit 00paboTKH CTajH. 2
5 Jlexius 8. KOHCTpYKIIMOHHBIE MaTepuaibl Ha OCHOBE I[BETHBIX )
METaJIOB ¥ KOMIIO3UI[MOHHBIC MATEPHAJIBI.
Bcero 16
3.4. TeMaTH4YeCKHIl IVIAH NPAKTHYECKHUX 3aAHATHI
JlanHbIiA BUI pabOTHI HE MPETYCMOTPEH YUSOHBIM IJIAHOM
3.5. TemaTu4eckuii IJ1aH J1a0OPATOPHBIX PadoT
Howmep pazgena TpynoeMKocThb
P pasit Tembl 1abopaTopHBIX paboT PyA ’
JACITUILTHHBI gac.
1 Jla6. pa6. 1. Kpucrammuzanus MeTaaioB U COJNCH. 4
1 JIa6. pab. 2. Metammorpadudeckuii METOT HCCIEAOBAHUSI. 4
2 JIa0. pab. 3. McnpiTaHue MaTepualioB Ha PacTsHKEHUE. 4
2 JIaG. pa0. 4. VicripiTaHue MaTepUaJIOB HA yIAPHYIO BSI3KOCTb. 4
2 Jla6. pa6. 5. VcneiTanne maTepwaioB Ha CXKaTHe W OMpeJesieHHe 4
3 Jla6. pab. 6. [Quarpamma Fe-C u cTpyKTypa Kele30yriepoaucThIX 4
CIIJIABOB.




JIa6. pa6. 7. OCHOBHBIC BHIBI TEPMUUYECKON 00PAOOTKH yrIepOIUCTHIX

4 - 4
cTaJIeH.
5 Jla6.pab. 8. MHUKpOCTpYKTypa, MapKHpOBKAa W CBOMCTBA IIBETHBIX 4
METAJUIOB U CIUIABOB HAa UX OCHOBE.
Bcero 32
3.6. CamocTosiTesibHAsi padoTa CTYJAEHTA
Howmep pasznena TpynoemkocTs
P pasi Bux CPC Conepxanne CPC pyA ’
JVCLIATUTHHBI yac.
OU3UKO-XUMUYECKHE  OCHOBBI  CTPOCHHS
Nzyuenue
MaTepHuaJoB
TEOPETUYECKOIO
1 marepuaia u 13
MOJTrOTOBKA K 3alUTE
J1a00paTOPHBIX padoT,
TECTHPOBAHUIO
epopmanus ~ METALIOB M CIUIABOB
Nzyuenue A (11 pMan ’
CBOICTBa MaTepHUajIOB
TEOPETUYECKOIO
) marepuaia u 15
MOJTrOTOBKA K 3aIUTE
1a00paTOPHBIX padoT,
TECTHPOBAHUIO
Msvaemme Teopernueckre ocCHOBBI cIUIaBoB. Jluarpamma
Y1 COCTOSIHUSL KEJIe30YTJIEPOJIUCTBIX CIUIABOB.
TEOPETUYECKOTO
KoHCTpyKIIMOHHBIE MaTepuanbl Ha OCHOBE
marepHaia u
3 JKEJIE30YIVIEPOAUCTHIX CILUIABOB. 10
MOJTOTOBKA K 3aIATE
nabopaTOpHOM paboTHl,
TECTHPOBAHUIO
Wsyuenmue TeopeTI/IquIiHe OCHOBBI TEXHOJIOTHH
TeOPETHYECKOTO TepMHUIECKOH o0paboTku cranu. Buasl
MaTepHana u TEPMUYECKON 00pabOTKHU CTAIIH.
4 NOJArOTOBKA K 3allIMUTE 10
nabopaTopHON pabOThI
U TIPAaKTHYECKOTO
3alaHus
Wsyuente KoHCcTpyKkIIMOHHBIE MaTepuanbl Ha OCHOBE
TEOPETHUECKOTO LIBETHBIX METaJ'IJ'IOB 1 KOMIIO3HIIHOHHDIE
MaTepHaa u Matepuansl. CocTaB, CTPYKTYpa, CBOMCTBAa U
5 MTOATOTOBKA K TIPUMUHCHHC 10
KOHTPOJILHOM paboTe
3aIuTe U
nabopaTopHoil paboThI
Bcero 58




4. O0pa3oBare/ibHbI€ TEXHOJIOTHH

ITpu peamuzaumm JuUCHUIUIMHBL  «MaTepuaaoBeeHUE) TMPUMEHSIOTCS AJIEMEHTHI
AJIEKTPOHHOTO  OOy4yeHUss M  JAUCTAaHLUMOHHBIX  0Opa3oBaTelbHbIE  TEXHOJOrMu. B
00pa30oBaTEIbHOM IPOLECCE UCITOIBb3YIOTCH:

- muctanunoHHbie Kypesl ([1K), pasmemennsie Ha momaake LMS Moodle, URL:

https://Ims.kgeu.ru/course/view.php?1d=2790;

- BJIKTPOHHBIC 00pa3zoBatenbHbIe pecypchl (DOP), pazMeneHHbIE B IMYHBIX

KaOuHeTax cTyaeHTOB DnekTponHoro yuusepcutera KI'QY, URL: http://e.kgeu.ru.

[Tpu mpoBeneHuu y4eOHBIX 3aHITHIA HCIOJB3YIOTCS TPAaJULMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH (JIEKIMU B COUYETAHUU C JIaDOPATOPHBIMU pabOTaMH, CAMOCTOSITEILHOE U3YUEHHE

5. OueHnnBaHue pe3yJibTATOB 00y4eHUSA

OneHuBaHue pe3ylbTaTOB OOYYEHHsS MO JUCIUIUIMHE OCYIIECTBIISIETCS B paMKax
TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH, TIPOBOIUMOTO 110 OaimbHO-peiiTuH-roBoi cucteme (bPC), u
IIPOMEKYTOUYHOM aTTECTALMH.

Tekymuil KOHTPOJIb YCIEBAEMOCTH OCYILIECTBISIETCS B TEYEHUE CEMECTPA, BKIIFOYACT:
3alMThl  Ta0OpaTOpHBIX pPa0OT M 3aJaHWM, BBIMOJIHEHHBIX WHIUBUIYATbHO WM TPYNION
00y4aromyxcs, IPOBECHUE TECTUPOBAHUS (KOMITBIOTEPHOE), KOHTPOJIb CAMOCTOSATENBHON pabOThI
oOyyaroruxcs (B MMCbMEHHOM 1 YCTHOM (hopme).

HNTOroBoii  OLIEHKOW  pe3yJbTaTOB OCBOCHMUS JUCHMIUIMHBI  SIBJISICTCS  OILICHKA,
BBICTaBJIEHHAs: BO BpEMs MPOMEXKYTOYHOW aTTECTAalMu OOydaromlerocs (3auem) C y4ETOM
pe3yJabTaTOB  TEKYLIEro KOHTPOJISI  ycrleBaeMocTH. PesynbraT  (3auTeHO/HE  3auTEHO)
MPOMEKYTOYHOM aTTecTald B (opMe 3ayema ONpPENENseTcsl MO COBOKYIMHOCTH PE3yJbTaTOB
TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH IO JUCUUILTAHE.

OO0oOuIeHHBIE KpPUTEpUM W  1IKaja OLICHUBAaHUS YPOBHA CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH (MHAUKATOpa JOCTUKEHUS] KOMIIETEHLIMH) 110 UTOraM OCBOCHMSI TUCUUIUINHBIL:

[Tnanu- OO600111eHHbIE KPUTEPHUH U TIKAJIA OIICHUBAHUSI PE3yJIbTaTOB 00yUYEHUS
pyembIC HEyJI0BIIET- YIOBIET-
€3yIb- XOpO11I0 OTJIMYHO
pesy. BOPHUTEIBHO BOPHUTEIBHO
TaThl
0GyHeHus HE 3a4TEHO 3a4TEHO
YpoBeHb 3HaHMM  B|YpPOBEHb 3HAHUM B
YpoBeHb 3HAHMIA HUKE MHHHMATEHO 6p 6p
. BEM BEM
IToxHoTA MEHI/IM&]‘IBHBIX JIOTCTHMBIH  YPOBCHD coorner oornes
. COOTBETCTB eM COOTBETCTB eM
3HaHUU |TpeboBaHMIA nmetor| oA, HMEET - MECTO you you
porpamMm HMeEET|IporpamMm
P ’ MHOTO HErpyOBIX porp © CeT|IpOrpamMme
MECTO OGO MECTO HECKOJIBKO|ITOATOTOBKH, 6e3
HErpyOBIX OIMIMOOK OIHIOOK
[IponemoHCTpUpPOBaHBI
[IpoaemMoHCTpUPOBAHBI POz pHp
[TponemoHCTpUPOBaHBI BCE OCHOBHBIC YMCHWSI,
[Tpu pelIeHnn BCE OCHOBHBIC YMCHHUS,
OCHOBHBIC YMEHUS, pelieHbl BCe OCHOBHBIE
CTaHJIAPTHBIX 3a/Ja4 HE pelIeHbl BCE OCHOBHBIE

pEIICHBI THUIIOBBIC
3aJjaud  C HErpyobIMHU

3aJa4d C OTHEIbHBIMHU

Hanuuue |mponeMoHCTpUpOBaHbI
HECYIIECTBEHHBIMU

3a/1aud ¢ HETPyObIMHU

YMCHUH |OCHOBHELIC YMCHUA, OH_II/I6K3.MI/I, BBITTIOJIHCHBI
OIMOKaMH, BBITTOJTHEHBI HeJI0YeTaMH,
UMEIOT MecTo TrpyObIe BCE 3a/IaHHS B ITOJIHOM
BCC 3adaHHsd, HO HEC B BBIITOJIHCHBI BCC
OLINOKH o0beMe, HO HEKOTOphIe

[IOJIHOM 00BEME 33aHUS B  TOJHOM
C HeI0UYEeTaMHU
o0BeME



http://e.kgeu.ru/

[Ipu peleHnmn N
Nmeerca munnmanbsHbiid ([IpogemonctpupoBans! ([IpogemoncTpupoBaHbl
Hanwnuue |cTanmapTHBIX 3a7ad He
HAaO0Op HaBBHIKOB JIs(0a30Bbl€ HABBIKM TPU|HABBIKM MPHU PELICHUH
HAaBBIKOB |[[IPOJIEMOHCTPUPOBAHBI
peIlIeHUsT CTaHJAPTHBIX [PEIICHUN CTaHJAPTHBIX [HECTAHAAPTHBIX — 3a/1ad
(Bnaymenue [0a3oBbIe HaBBIKH,
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5.1

(DU3UKO-XMMHUYECK
ue OCHOBEHI,
0COOEHHOCTH
CTPOCHHS

CBOICTB
MaTepHasos,
aTOMHO-
KPUCTAITNIECKOE
CTPOCHHUE
METAJIJIOB,
(ha30BO-CTPYKTYpH
BIM COCTaB CILIABOB,
THIIOBBIE
JarpamMMbl
COCTOSHUS,
OCHOBHBIE (PH3UKO-
XAMUYECKHE,
MEXaHHUYECKHE
CBOMCTBa JKeje3a,
ero CIUIaBOB H
MaTepuabl,
MPUMCHSIEMBIE B
TEIUIODPHEPTETHKE U
TETUIOTEXHUKE.

MOJIHOM  o0Beme
chopMHUPOBAHBI
3HaHUS O (UBHKO-
XUMHAYECKUX
OCHOBaX,
0COOCHHOCTSIX
CTPOCHUS
CBOWCTB
MaTepHasos,
aTOMHO-
KPUCTAITTIECKOM
CTPOCHUU
MeTaJioB, (ha3oBo-
CTPYKTYPHOM
COCTaBe CILIAaBOB,
THUTIOBBIX
JrarpamMmmax
COCTOSIHUS,
OCHOBHBIX (PH3HKO-
XUMHAYECKHX,
MEXaHHYECKUX
CBOWCTB JKele3a u
ero CILTaBOB,
MaTepHuaax
NPUMEHSEMBIX B
TEIJIOPHEPTeTHKE U
TEIJIOTEXHHUKE.

u

C ommbOkamu u
HEI0YeTaMH
3HaeT o (pu3mKo
- XUMHYECKHX
OCHOBAX,
0COOEHHOCTAX
CTPOCHHS
CBOMCTB
MaTepHaJIOB,
aTOMHO-
KPUCTAJLTUIECK
OM  CTPOCHHH
METAJIJIOB,
(hazoBo-
CTPYKTYpHOM
COCTaBE
CILJIaBOB,
THUIIOBBIX
JauarpamMmmax
COCTOSIHHS,
OCHOBHBIX
(busuko-
XUMHYECKHUX,
MEXaHHYECKHUX
CBOMCTB JKejie3a
A €ro CIJIaBoOB,
MaTepuaax
MPUMEHSIEMBIX B
TETUIODHEPTETHK
e u
TEIUIOTEXHHUKE.

n

Nwmeer
HETIOJHOIICHHBI e
3HaHUS O (PUBHKO-
XUMHYECKHX
OCHOBaX,
O0COOCHHOCTSIX
CTPOCHHUSI U CBOWCTB
MaTepuaioB, aTOMHO-
KPHUCTaUTHIECKOM

CTPOCHUHM METaJIOB,
¢hazoBo-
CTPYKTYPHOM
CcOCTaBe CILIABOB,
THITOBBIX
JiarpamMmmax
COCTOSIHUS,
OCHOBHBIX  (PU3HKO-
XAMHUYECKHUX,
MeXaHUYECKUX
CBOMCTB JKejIe3a 1 €ro
CILJIaBOB, MaTepHaiax
MIPUMEHSIEMBIX B
TEIJIOOHEPreTUKE U
TEIJIOTEXHHKE.

He 3HaeT
buzuKo-
XUMHUYECKHIX
OCHOBaX,
O0COOCHHOCTSIX
CTPOCHUS
CBOICTB
MaTepHualoB,
aATOMHO-
KPHUCTALTHYECKOM
CTPOCHUU
MeTauioB, (a30Bo-
CTPYKTYpHOM
COCTaBe CILJIABOB,
THUTIOBBIX
JrarpaMmax
COCTOSTHUS,
OCHOBHBIX (PH3HKO-
XUMHYECKHX,
MEXaHUYECKUX
CBOWCTB JKelie3a M
€ero CILIaBOB,
MaTepuazax
NPUMEHSEMBIX B
TEIUTODPHEPTETHKE U
TEIUIOTEXHUKE

(0)




C HerpyObIME|3HAET HE B TIOJTHOM
omuOKaMu n|loobeMe, c|He 3HAeT
Hexo4YeTaMu OILINOKaMU KJIACCU(PUKAIIUIO U
KJIaCCU(UKALUIO H|KJIACCU(PHUKALUIO H|MapKHUPOBK
B monHoMm oObeme uran uran PKMPOBKY
SHACT MapKHPOBKY MapKHPOBKY METaJUIOB,
METaJIJIOB, METaJJIOB, CILIaBOB,
KJIAaCCU(PUKALUIO U
KIACCU(PUKALUIO | MADKIDOBK CILJIaBOB, CILIaBOB, CrenuaIbHbIe
MapKUPOBKY MGE&HJE)OB y CHeIHaIbHbBIE creluaibHble MaTepuaibl
METJIIOB, CIUIABOB,| . ’ MaTtepuaibl MaTepuabl TEIJIOOHEPTEeTUKU
CrelraIbHbIe ’ TEIJIOPHEPTeTUKU  |TETUIOPHEPTETUKU |U  TEIJIOTEXHUKH,
CreuaIbHbIe
MaTepuaibl MATEDHALL U TEIJIOTEXHUKU,|M  TEIUIOTEXHUKH,|BIUSHUE COCTaBa
TEIJIOOHEPTETUKU U p BIIMSIHME COCTaBa W |BJIMSHUE COCTaBa W|U CTPYKTYPBI
TEIJIOTEXHUKHU TEMIOIHEPICTHIN | oy ery by CTPYKTYpBI MaTepuasoB Ha UX
i U  TEINIOTEXHHUKH, PYKTYP PYKTYP vp
BJIMSIHME COCTaBa U MaTepualioB Ha MX|MaTepuasoB HA UX|CBOMCTBA,  BUJbI
BIJIMSIHUE COCTaBa U . . .
CTPYKTYPBI CTDVKTVDLL CBOICTBa,  BU/IBI|CBOMCTBA,  BUIBI|[TEPMUYECKOH U
MaTepuaJioB Ha UX PYKTYP TEPMUYECKON U [TepMUYECKON U|XUMUKO-
N MaTepuajioB Ha HX .
CBOWCTBA, BU/IBI N XUMHKO- XUMHKO- TEPMHUUECKOMN
. CBOMCTBa,  BUIBI . .
TEPMUYECKOU u . TEPMUYECKON TEPMUYECKON o0paboTku
TEPMUYECKOU u
XUMHUKO- CHMUKO 00paboTku 00paboTKu CILIAaBOB;
TEPMUYECKOU . CILJIaBOB; CIJIaBOB; OCHOBHBIE
TEPMUYECKOU
00paboTku 06pa6oTKIL OCHOBHBIE OCHOBHBIE TEXHOJIOTUYECKHE

5.1 |cmIaBOB; OCHOBHBIE cngaBOB' TEXHOJIOTHYECKUE |TEXHOJOTUYECKHE (IIPOIECCHI
TEXHOJIOTHYECKHE OCHOBHB}@ MIPOLIECCHI IIPOLIECCHI MOJTyYeHUs
MPOIIECCHI MOJTyYCHUS MOJTYYCHUS KOHCT MOHHBI

pon TEXHOJIOTHYECKUE i Y1 PYKIL
MOJTy4eHUs - KOHCTPYKIIMOHHBIX |KOHCTPYKIIMOHHBIX [X u
KOHCTPYKIITMOHHBIX ngn eHI u u TETTON3OJISIITIOHH
u Y1 TEIJION30JISIIIUOHH |TETUIOU30JSILMOHH |bIX MaTepHaJIOB U
KOHCTPYKIIMOHHBIX
TETUTOU30JISITUOHHBI BIX MaTepHUAJIOB H|BIX MaTEepUATIOB H|00JACTH ux
X MaTepualioB H obnactu ux|o0nactu UX|[TPUMEHEHUS
TETTON30JISIIIUOHH
obnactu 170'¢ MPUMEHEHUS MIPUMEHEHUS METO/IbI
BIX MaTEpHAIIOB H
MIPUMEHEHNS; METO/bI METO/IbI HCCIeA0BaHUS
METO/IbI obmactu 1 WCCIICIOBAHUS HCCTIe0BaHUS CTPYKTYPBI u
MIPUMEHEHUS; PYKTYP
HcCIeA0BaHus METObI CTPYKTYpPBI U|CTPYKTYypbI Y |CBOWCTB
CTPYKTYPBI CBOWCTB CBOICTB Pa3ITAYHBIX
. HCCIe0BaHUS
CBOMCTB pa3In4HbIX Pa3IMYHBIX pa3IUYHBIX MaTepuaos;
CTPYKTYpBI U
MaTepuasioB cBOHCTE MaTepHuaJioB; MaTepHuasos; METO/IbI
METO/IbI METO/IbI HCCIeA0BaHUS
PasITHbIX WCCJICIOBAHUS HCCTIe0BaHUS CTPYKTYPBI u
MaTepuasioB PYKTYP
CTPYKTYpPBI U[CTPYKTYypbI Y|CBOMCTB
CBOMCTB CBOMCTB Pa3IMYHBIX
pa3IMYHBIX Ppa3IUYHBIX MaTepuaioB
MaTepHuaoB MaTepuaioB
Ymerb
MOJIb30BaTHCSA CBobomno u 06e3|Ymeer c|Opuentupyercst B|He ymeeT
CIIPaBOYHBIMU (91115 (03 yMeEeT|HEerpyObIMH CITPaBOYHBIX MOJTH30BATHCS
JAHHBIMU 10| TI0JIb30BAThCS OIIMOKaMHU JAHHBIX 10 |CIIPaBOYHBIMU
XapaKTEPUCTHUKAM |CTIPaBOYHBIMHU MOJTH30BATHCS XapaKTEePUCTUKAM |JTaHHBIMH o
MaTepuaios, JTAHHBIMU I10|CIIPaBOYHBIMU MaTepuaios, c|xapakTepucTukam
5| [HasHauath XapaKTepUCTHKAM |JaHHBIMU 110|00IbIIUM MaTepuasos,

" |mapameTpbl MaTepuaos, XapaKTEPUCTUKAM |KOJIMYECTBOM Ha3Ha4aTh
TEXHOJIOTUYECKUX |HA3Ha4yaTh MaTepuasos, OIIMOOK Ha3HayaTh|mapaMeTpbl
MPOLIECCOB rnapameTpbl Ha3HA4aTh rnapameTpbl TEXHOJIOTHYECKUX
JKCIUTyaTaluH, TEXHOJIOTUYECKHUX |[TapamMeTphl TEXHOJOTHYECKUX |MPOLIECCOB
TEPMUYECKON MPOLIECCOB TEXHOJIOTMYECKUX |IPOLIECCOB JKCIUTyaTalluH,
00paboTKu JKCIUTyaTaluH, MIPOLIECCOB JKCIUTyaTaIuH, TEPMHUECKON




KOHCTPYKLIMOHHBIX [TEPMUYECKOH JKCIUTyaTaluH, TEPMUYECKOH 00paboTKn
MaTepUasos, 00paboTKu TEPMHUUYECKOMN 00paboTKHU AeTanel|KOHCTPYKIIMOHHBI
BBIOMpATh U |KOHCTPYKIIMOHHBIX |00pabOTKH YCTaHOBOK X  MaTepuasos,
OTIpeNIeNATh MaTepHajoB, KOHCTPYKIIMOHHBIX [9HEprocHaOXeHus, |BIOMpaTh u
METO/bl, CpEeACTBa|BbIONPATH u|MaTepHuaos, BBIOUpATh ulonpenenarsb
u HOPMBI|OTIpeIeNATh BBIOMpPATH u|oTpeneniTb METO/BI, CPENICTBA
paspyllaoIero H|(MeToasl, CpeICTBa|ONpPEeaTh METO/bI, CpEACTBa|u HOPMBI
HEepa3pyLIaomero |1 HOPMBI|METOIBI, CpEeACTBa(n HOPMBI|pa3pymaomero u
KOHTPOJISl KauecTBa|pa3pyllaoliero Hu(u HOPMBI|pa3pylIaoIIero H|Hepa3pyuiaromer
MaTepHuaoB HEepa3pyUIAIONIEro |pa3pylialouiero H|Hepa3pyllarolero |o KOHTPOJIS
KOHTPOJISl KaueCTBa|HEepa3pymaloIero |KOHTPOJIS Ka4yecTBa
MaTepHuaoB KOHTPOJISl KauecTBa|MaTepuaoB MaTepHuaoB
MaTEepHAJIOB
. He MeeT Ha
C HerpyObimu|He B mosiHOM Mepe OCHOBg
be3 ommbox ymeer|ommbkamMu U |[IIpOIEMOHCTPUPOB
Ha OCHOBE MaKpoaHau3a,
Ha OCHOBE|HEJI0UeTaMU yMEeT|aHbl OCHOBHbIE
MakKpoaHau3a, MHUKpOaHaiu3a M|
MaKpoaHau3a, Ha OCHOBE|YMEHHSI Ha OCHOBE
MHUKpOaHalu3a U MEXaHUYECKUX
MHUKpOaHallu3a  H[MaKpoaHaius3a, MaKpoaHajus3a, .
MEXaHUYECKUX UCTIBITAaHUI
9 MEXaHUYECKUX MHUKpOaHaJIM3a  H[MHUKpOaHAIM3a M|
UCTIBITAHUI . OTIpeNIeNATh
UCTIBITAaHUN MEXaHUYECKUX MEXaHUYECKUX
OIpesieNATh 9 . CTPYKTYDY,
OTIpeNIeNATh UCTIBITAHUN UCTIBITAHU I @
CTPYKIYDY CTPYKT OIpesieNATh OIpeneNiTh CBOHCTBA "
CBOHCTBa u CQE§CT§EY’ " CTp T CTp - Ka4ecTBO
Ka4eCTBO PYKTYPY PYKTYDY MaTepHasoB,
Ka4yecTBO CBOMCTBa u|cBoiicTBa u
MaTepHaloB, Ha3Ha4aTh
MaTepHajoB, Ka4ecTBO Ka4yecTBO
Ha3HAYaTh napaMeTpsbl
Ha3Ha4aTh MaTepHaloB, MaTepHajoB,
napameTpsbl TEXHOJIOTUYECKUX
napameTpsl Ha3HAYaTh Ha3HAYaTh
TEXHOJIOTUIECKHUX MIPOIIECCOB
TEXHOJIOTUYECKUX |mapameTpbl napameTpsl
MIPOIIECCOB SKCIUTyaTaluH,
MIPOIIECCOB TEXHOJIOTUYECKUX [TEXHOJIOTUIECKUX .
SKCILTyaTaIuH, TEPMUYIECKON
. JKCIUTyaTaluH, MIPOLIECCOB IPOLIECCOB
TEPMHUUYECKOU . 00paboTKH
51 TEPMUYECKOMH SKCIUTyaTalu, IKCIUTyaTalu, .
- |obpaboTku . . W3/IeTNH,
. 00paboTKH TEPMUYECKOI TEPMUYECKOMH
u3zenui, . UCIOJIb30BaTh
U3JIEIHi, o0paboTku o0paboTku
WCII0JIh30BaTh . . o0opynoBaHue
HCIOJIb30BATh u3zenui, u3Jenuii,
o0opyJoBaHue nabopaTtopuu
o0opynoBaHue WCTIOJIH30BATh WCIIOJIH30BATh
nmabopaTopun MaTepuaioB IS
nabopaTopuu o0opyoBaHue o0opy0oBaHue
MaTepuagoB s Ka4eCTBEHHOI'0
MarepuaioB s |nabopaTopuun nabopaTopuu
KayecTBEHHOro (110 (o
KayecTBEHHOro (Io(MaTepuaslioB  UIg|MaTepuanoB  JUIs
MHUKPOCTPYKTYpE) U MHUKPOCTPYKTYD
MUKPOCTPYKTYp €)|KauecTBEHHOro (I10|KayeCTBEHHOro (1o
KOMMHACCTBEHHOTO | oo miuecTBeHHOrO|MUKPOCTPYKT e)|MukpocTpykTyp €) €) 1
ONpeNeJIeHUs]  MX POCTDYKTYD POCIDYRIYD O s niuectsennoro
N OTIpEeNIeNICHUs] WX |M KOJHMYECTBEHHOTO|H KOJMYECTBEHHOTO
CBOWCTB, . OTIpENIeNICHUsT WX
CBOWCTB, OlpeNieNIeHUs]  MX|ompeneneHuss  ux| .
OCYIIECTBIATh o o CBOICTB,
. OCYIIECTBIISTh CBOWCTB, CBOWCTB,
00OCHOBaHHBIH . OCYIIECTBIISTh
000CHOBaHHBIH OCYIIECTBIATD OCYILECTBIATh .
BBIOOp MaTepuanoB . . 000CHOBaHHBIH
BBIOOp MaTepHaoB|0OOCHOBAHHBIN 000CHOBaHHBIM
U TEXHOJIOTHH WX BEIOOD

o0paboTku

U TEXHOJOTUU WX
00paboTKu

BBIOOp MaTepuajoB
U TEXHOJIOTUU HUX
o0paboTku

BBIOOp MaTepuaioB
U TEXHOJOI'MH HUX
00paboTku

MaTepHaJioB u
TEXHOJOTUU WX
o0paboTku

Bnanets




METOJIaMU
CTPYKTYpPHOTO
aHallM3a KadecTBa
MaTepuasos,
METOIMKAMH
J1a00paTOPHOTO
OmpefeNeHusT  uX
CTPYKTYpBI u
CBOICTB, HAaBBIKAMU
paboThl co
CIIPaBOYHOM
JIUTEPATYPOil u
0azamu JAHHBIX
npu BBIOOpE
MaTepHaoB,
METOJIMKaMHU
BBITIOJTHCHHUS
pacueToB
MPUMECHHUTEIBFHO K
HCIOJIb30BAHUIO
KOHCTPYKIIMOHHBIX
MaTepuasos,
TEXHUYCCKUMHU
CpeacTBaMu
OTIpeIeTICHUS
napameTpoB
KOHCTPYKIIMOHHBIX
MaTepuasoB

bes omrooK
BJIaJIEE€T METOAAMHU
CTPYKTYpPHOTO
aHanM3a KadyecTBa
MaTepHajoB,
METOAMKAMHU
1a00paTOPHOTO
ONpeNeJICHUus] X
CTPYKTYPBI u
CBOWCTB, HABBIKAMHU
paboThI co
CIIPAaBOYHOM
JIUTEPaTypou U
Oazamu TAHHBIX
npu BbIOOpE
MaTepHalioB,
METOTUKAMHU
BBITTOJIHEHUS
pacyeToB
NPUMEHUTEIBHO K
MCTIOJIH30BAHUIO
KOHCTPYKIIMOHHBIX
MaTepHajoB,
TEXHUYCCKHUMHU
cpeacTBaMu
OTIpeJIeNIeHUs
apaMeTpoB
KOHCTPYKIIMOHHBIX
MaTepHaJioB

C He3HaYUTENIbHBI
MU ommOKaMu U
HeZ0YeTaMU
BIIQJICET METOJaMH
CTPYKTYpPHOTO
aHaJlu3a KadecTBa
MaTepuasos,
METOIMKAMH
J1a00paTOPHOTO
OmpeieNieHusT  uX
CTPYKTYpBI u
CBOMCTB, HAaBBIKAMU
paboThl co
CIIPaBOYHOM
JIuTEepaTypou u
06azamu JTAHHBIX
pu BBIOOpE
MaTepHaJoB,
METOJIMKAMHU
BBITIOJTHEHUS
pacueToB
MPUMECHHUTEIBHO K
HCIOJIb30BAHUIO
KOHCTPYKIIMOHHBIX
MaTepuasos,
TEXHHUYECKUMHU
CpeacTBaMu
OTIpeIeTICHUS
napameTpoB
KOHCTPYKIIHOHHBIX
MaTepHasoB

Nwmeercs
MHUHHUMAaJIbHBINA
Habop HaBbIKOB
BJIaJICHUS
MeToAaMu
CTPYKTYpPHOTO
aHajM3a KayecTBa
MaTepuaios,
METOIMKAMH
71a00paTOPHOTO
ompeNeyeHusT  uX
CTPYKTYpBI u
CBOMCTB, HaBBIKAMU
paboThl co
CIIPaBOYHOM
JUTEpaTypou u
0azamu JTAHHBIX
npu BBIOOpE
MaTepHaJioB,
METOTUKaMHU
BBITIOJTHCHUS
pacueToB
NPUMCHHUTEIBHO K
UCIIOJIb30BaHUIO
KOHCTPYKITHOHHBIX
MaTepuaios,
TEXHHUYECKUMHU
cpencTBaMu
onpeeIeHus
napaMeTpoB
KOHCTPYKIIHOHHBIX
MaTepuasoB

[Ipu pelIeHnn
CTaHJIaPTHBIX
3ajaq HE
MIPOJIEMOHCTPHPO
BaHbI 0a3oBbIC
HABBIKU BJIQJICHUS
MeTOoJIaMHU
CTPYKTYpPHOTO
aHaJlM3a KayecTBa
MaTepuasos,
METOTUKAMU
J1a60paTOPHOTO
OTIpENCTICHUsT HX
CTPYKTYPBI u
CBOIICTB,
HABbIKAMU
paboThI co
CIIPaBOYHOM
JUTEpAaTypol
OazaMH  JTAHHBIX
npu BbIOODE
MaTepuasos,
METOTUKAMU
BBITIOJTHEHU S
pacdeToB
MPUMEHHUTEIBHO K
HCIIOJIb30BaHUIO
KOHCTPYKIIMOHHBI
X  MaTepuaioB,
TeXHHUYECKUMU
CpeICcTBaMU
OTpeeTeHUS

OH@HO‘IHBIG MaTcepualibl OJd TMPOBCACHHA TCKYHICTO KOHTPOJA YCIIEBACMOCTH H

MIPOMEKYTOUHOM aTTecTaluu npuBeneHsl B [Ipunoskennn k pabodeit mporpaMMe JTUCITUTUIHHBI.
[TonHBI KOMIUIEKT 3aJaHUl M MaTEpHAIOB, HEOOXOMUMBIX NJisi OICHUBAHUS PE3YJIbTaTOB
oOy4eHwus 1o AUCIUILUINHE, XpaHUTCS Ha Kadeape-pa3padoTiuuke B OyMaKHOM M DJIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMYeCcKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIJINHbI
6.1. YueOHO-MeTOAMUIECKOE 00€ecIIeYeHHue
OcHoBHas JIUTEPATYpa
Kon-8o
Bun usnanus
No Mecto IK3EMILISI-
Hauwme- (y4eOHUK, l'on | Anpec 3neKTpOHHOTO
n/ | ABtop(bl) W3JIaHus, pOB B OUO-
HOBaHUE yaeOHoe W3JaHus pecypca
11 HOCO6I/IC l[p) N31aTCJIbCTBO JINOTCKE
> KIDY
OCHOBEI
CupoTKuH VYyebHoe ) https://www.b
Ho.c. MITSPHATORE]  nocotne M.: Kuopye | 2015 1 1 1 /book/9 18995/ !




Marepuaion
€/ICHHUE.

yuebHoe ) i
) Uepennuuen | TexHomorus HocoHe s M.: Omera 2009 64
ko B. C. KOHCTPYKIIU J
BY30B
0 HHBIX
MaTepHaJioB
ly6una H.|Matepuainos ) https://www.b
3 b. elcHIe Yaebmuk M.: Knopyc | 2016 ook.ru/book/9 17886/ I
JlonmoJHUTEeNbHAs JIUTEpATYpa
Koi-BO
Bun usnanus
No Mecto 3K3EMILIS-
Hauwme- (yueOHUK, l'on | Anpec 3neKTpOHHOTO
n/ | ABTop(bl) U3JIaHUSA, poB B 6H0-
HOBaHHE yuebHoe U3JIaHUS pecypca
1| HocobHe, 1p.) W3/1aTEIbCTBO JTMOTEKE
o KI'DY
yuebHoe
Konctpyxuu rmoco0ue 1o https://lib.kge
CyxapHHKOB OHHOE Kazans: .
1 IUCLIUILINHE 2018 u.ru/irbis64r_1 2
A.E. MaTepUaIoBe |, KIDY
Marepuanosen 5/scan/20355. pdf
JICHHE "
CHHE
CupoTkuH
0. C, . https://www.b
2 CrpoTxu Xumus y4eOHUK M.: Knopyc | 2019 ook ru/book/9 31936 1
P.O.
CupoTkHE Marepuanos
e/IeHUeE.
0. <, T nabo Kazans:
3 |[WmGacs T1| SHOTH - AEOP Kooy | 2011 40
b., byHtun KOHCTpYKIH p y
AE 0 HHBIX
S MaTepHaJIOB
KobGener A. MaTeDHATOR
I'., [lTaponos p
e/IeHue.
M. A, Texnonorus https://www.b
4 §066H6B 0. KOMITO3HIIHO y4eOHUK M.: Knopyc | 2019 ook ru/book/9 31155 1
2 HHBIX
IHaporosa MaTepuasoB
B. IL P
CanynoB C.|Marepuanos yaeOHoe i https://e.lanbo
> B. e/ieHue nocobue CIIo.: JTams, | 2015 ok.com/book/ 56171 !
Bupryanbabl
AnekceeB I. 51
B., nabopatopH
Bpunenko U. I yuebHoe ) https://e.lanbo
6 ., MPAKTUKYM nocobue CIIo.: Jlams | 2013 ok.com/book/ 47615 !
Bousorxanu 0 KypCy
HaC. A. «Marepuaino
BEJICHHE
6.2. UndopmanuonHoe odecnevyeHmne
6.2.1. DAEKTPOHHBIE U UHTEPHET-PECYPCHI
Ne
HanmeHnoBaH#e IEKTPOHHBIX M HHTEPHET-PECYPCOB Cchuika

/o




1 |Bupryanbnas naboparopus 1o MaTepHaIOBEICHHUIO https://Ims.kgeu.ru/course/view.ph
2 |BBeneHue B MatepuagoBeieHUE https://openedu.ru/course/misis/MATSC1/
3 [DnekrponHo-6ubIHOTEYHAs cucTema «JIaHby» https://e.lanbook.com/
4 |OnexkTpoHHO-OMOIMOTEUHAsI cucTeMa «ibooks.ru» https://ibooks.ru/
5 [DnekrponHo-6ubnroTeUHas cuctema «book.ruy» https://www.book.ru/
6 |DHUUKIONEINH, CIIOBAPU, CIIPABOYHUKHI http://www.rubricon.com
7 (lTopran "OtkpsiTOe 0O6pazoBanue" http://npoed.ru
6.2.2. [IpodeccuonasibHble 0a3bl TAHHBIX
J\f-’ HaumenoBanue npodeccnoHanbHbIX 0a3 TaHHBIX Anpec Pexum noctyna
I1/11
1 |Poccuiickast HaMOHAJIbHAST OMOIMOTEKA http://nlr.ru/ http://nlr.ru/
2 Enunoe okHo  mocTyna k- 00pasoBaTeiLHbM http://window.edu.ru/ http://window.ed u.ru/
pecypcam
Hayunas AIIEKTPOHHAS o6ubimoreka . .
3 http://elibrary.ru http://elibrary.ru
eLIBRARY.RU P Y P Y
4 KubepJlenunka https://cyberleninka.ru/ https://cyberleninka.ru/
6.2.3. UndopmaiimoHHO-CIPaBOYHBIC CHCTEMBbI
Ne | HaummenoBaHue HHPOPMALIMOHHO-CITPABOYHBIX
(opwa p Anpec Pexxum moctyma
/1 CHCTEM
1 Hayunas snektpoHHast Oubanoreka http://elibrary.ru http://elibrary.ru
2 Poccuiickas rocynapcTBeHHas 0ubauoreka http://www.rsl.ru http://www.rsl.ru
M
3 CAAYHApOHAA pe(bepaTvH BHAA 6232 MAHHBIX http://www.zbmath.org http://www.zbmath.org
Hay4dHbIX m3ganuii zbMATH
4 MexnyHaponHas pe(bep%TI/IBH.aH 6a§a JAHHBIX http:// link.springer.com ' ht.tp://
HAaY4YHBIX M31aHui Springerlink link.springer.com
5 OO6pazoBaTeNbHBIN TOPTAI http://www.ucheba.com http://www.ucheba.com
6.2.4. JIMIeH3UOHHOE W CBOOOJIHO paclpocTpaHseMoe MporpaMMHoe obecrneueHue
JVCIUIIJINHEI
Ne Ha P
MMEHOBaHHE NMPOrPaMMHOI0 Orcatie €KBU3UTHI IOTBEPIK TAFOIINX
n/n obecrieyeHus JIOKYMEHTOB
Komrmiexe KOMITBIOTEPHBIX
P 000 "Undorex" Ne21/19
1 UMHUTAIMOHHBIX TPECHAXKEPOB Jlunensnonnoe
" , Hewnckir. mpaBo. beccpouno
ConpoTHBieHUE MaTEPUATIOB
Komrmieke KOMITBIOTEPHBIX
P 000 "Undorex" Ne21/19
UMUTAIIMOHHBIX TPEHAKEPOB JInnensnonnoe
2 | . Hewncki. mpaso. beccpouno
MarepuanoseneHue



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.ucheba.com/
http://www.ucheba.com/

7. MaTepuaJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIHHbI

By yueOHol paboThl

HauMeHoBaHue crieriuaibHBIX
HOMEIIEHUN U OMEIIEHNI I
CPC

OCHAIIIEHHOCTE CIIEHAAILHEBIX ITOMEIEHNN U
noMetneunit qig CPC

1 |JleknmnoHHBIE 3aHATHA

YueOHast ayquTopus s
MPOBEICHUS 3aHATUN JIEKHUOHHOTO
THUIIA IPOBEJECHUS U TPYHIIOBBIX
KOHCYJIbTAl[UI

Crenumanu3upoBanHas  y4yeOHas ~ meOelb,
TEXHUYECKHE CpEeACTBa OOYYEeHHMs], CIIyKallue
JUIl TpeACTaBiCHUs y4yeOHOW uH(popManuu
OoNpIION  ayauTopuHM  (MYJIBTUMEIUHHBIN
IIPOEKTOP, KOMIBIOTEP (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pyA0BaHKE

JlaGopaTopHbIie
3aHATHS

YueOHast ayTuTOpHs IS
IPOBEJCHNUS JTA0OPATOPHBIX
3aHATHI

Cnenuanu3upoBaHHOM nmabopaTopHOe
o0opymoBaHue 1O MPOPWIIO JIAOOPATOPHH:
JIOCKa ayquTOpHas; MYJIbTUMEIUIHBIA SKpaH;
IPOEKTOP; MOHOOJIOK (15 1IT.); GMHOKYJISIPHBII
MUKPOCKOIT; MUKPOCKPHHED; Kamepa nudponast
K OWHOKYIIpDHOMY MHKPOCKONY; Habop
MeTaiorpadguueckux  00pa3loB, KOMIUIEKT
IUIAKaTOB: MIpaBUJIa KOHUEHTPALUH U OTPE3KOB,
UCTIBITAaHUS HA yJApHBIN U3TUO, UCTIBITAHUS HA
pacTspkeHue (3 1UT.), auMarpaMma yCJIOBHBIX
HANpsOKEHUH, UW3MEpeHHe TBEPAOCTH IO
PokBemry,  u3mepeHme  TBEPHOCTHM IO
bpunemito

VYyeOHnast aynuTopus s
IpOBEIEHUS J1aOOPaTOPHBIX
3aHATUN

Crenuanu3upoBaHHOM nmabopaTopHoe
o0opyJoBaHHE MO NPOPUII0 J1abopaTOpUu:
7a00paTOPHBIM  CTOJI;  3JIEKTPOHArpeBaTesb
CHOJI-1; meusr  naboparopnas  OKIIC;
MPOCKTOp,  IKpaH;KOMIIeKC  «MOOUIbHBII
MEHEDKEp»; METaUIOrpapuueckuii MUKpOCKOI
MUM-7; mMukpockon OMHaKyJaspHbIN (5 1IT.);
OTpE3HOMN CTaHOK; MHUKPOCKOII
MeTasuorpaduyecKuii;

UM (poBaIbHO-MOIUPOBATBHBIN CTaHOK
JIBYXJIUCKOBBI C TPMKUMHBIMH KOJIbLIAMU;
KOMIUIEKTBI ISl BBIIOJHEHMs J1abOpaTOPHBIX
pabot (2 mrT.); cTallMOHapHBIA TBEpAOMEp MO
PokBemty (2 miT.); xommiiekt oOpas3noB (6
1IT.)

CamocTrosiTenpHast
3 paborta
oOyyaromerocs

KoMIbroTepHslii Ki1ace ¢ BBIXOJIOM B
WNHutepHer

CrenmanusupoBaHHas ydeOHast mebenb Ha 30
OCaIOYHBIX MECT, 30 KOMIIBIOTEPOB,
TEXHUUYECKHE CpeacTBa o0y4yeHus
(MyIbTUMEIUUHBI  TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BHJIEOKAMEPHI,
MporpaMMHOE oOecreyeHne

YuransHbBIHA 3a71 OMOINOTEKH

CrneunanusupoBaHHas Me0Oesb, KOMIIbIOTEpHAs
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTEpHET
u obecneuennem jgoctyna B OHOC,
MYJIbTUMEAUIMHBIN [IPOEKTOpP, JKpaH,
porpaMMHOE o0ecIieueHne

8. OcoO0eHHOCTH opraHu3anuu o00pPa30BATENbLHOM AEATENBLHOCTH JJIA JHI C
OrPAHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIUI0B
Jluna ¢ orpaHM4eHHBIMU BO3MOXKHOCTSAMHU 340poBbsi (OB3) u uHBamuabl HUMEIOT



BO3MOXXHOCTh O€CIPENSITCTBEHHO MepEeMEIIaThCs U3 OAHOT0 yueOHO-1a00paTOpHOTO KOpITyca B
APYTOH, MOTHATHCS HAa BCE ATAXKU Y4eOHO-Ta00paTOPHBIX KOPITYCOB, 3aHUMAThCS B YUEOHBIX U
UHBIX MOMEHICHUSX C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHUS U COCTOSHUS
3JI0POBBS.

g o06yuenus aun ¢ OB3 1 MHBaINI0B, UMEIOIINUX HAPYIIEHUS OMOPHO- IBUTATENILHOTO
amnmnapara, 0OecreueHbl YCIOBUs OECHpPENnITCTBEHHOTO JOCTYIa BO BCE yUYE€OHBIE ITOMEIIECHUS.
WNupopmanus o cienuaibHbIX YCIOBUSAX, CO3AaHHBIX 1 oOydaromuxcs ¢ OB3 u unBannos,
pa3MenieHa Ha caiite yHuBepcutera www//kgeu.ru. VMmeercs BO3MOMXHOCTb OKa3aHMs
TEXHMYECKOM  TOMOIIM  AaCCUCTEHTOM, a Takke YCIyr  CypJONEpEeBONYUKOB U
TU(IIOCYpIOTIEPEBOTINKOB.

Jna agantanuu K Bocnpuatuio guramu ¢ OB3 u nHBanmuaaMu ¢ HapyIIEHHBIM CIyXOM
CIPaBOYHOTO, y4eOHOTO MaTepuaa Mo JUCUUIUIHHE 00€CIIeYBAIOTCS CIEAYIOIINE YCIOBUS:

- JUTsI Ty4Ie OpHeHTalliu B ayTMTOPUH, IPUMEHSIOTCS CUTHAJIBI OTIOBEIICHHUS O Havase
Y KOHIIE 3aHTHs (CJIOBO «3BOHOK)» THINETCS Ha JIOCKE);

- BHUMaHUE CIa0oCIbIIIaero o0y4aromerocsi MpuBIeKaeTcs MeaaroromMm Kectom (Ha
IJIEYO KIJIAJIETCs pyKa, OCYLIECTBIISIETCS] HEPE3KOE MOXJIONbIBAHUE);

- paszroBapuBas ¢ 00y4arolUMCs, eAArornyeckuii pabOTHUK CMOTPUT Ha HErO, TOBOPUT
SCHO, KOPOTKUMH IPEAJIOKEHUAMHU, 00ECIeunBas BO3MOKHOCTh UTE€HUS 1O rybam.

KomneHncanus 3aTpyJTHEHII peueBOro U MHTEIUIEKTYaIbHOIO Pa3BUTHUS CIa00CbIIIAIINX
00y4arouuxcs MPOBOAUTCS ITyTEM:

- UCHOJB30BaHUSl CXEM, JuarpamMM, pPHCYHKOB, KOMIIBIOTEPHBIX IPE3EHTAlUil ¢
THIEPCChITKaMU, KOMMEHTUPYIOIUMHU OT/IEIbHBIE KOMIIOHEHTHI U300paKeHHUS,

- peryJsipHOTO MPUMEHEHUS YIpaKHEHUH Ha TpadUyecKoe BBIICICHHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBICHU;

- obecreueHns] BOZMOKHOCTH JIJIs1 00yUaroIIEerocs MoJIyduTh apeCHYI0 KOHCYIbTAIUIO
0 2JICKTPOHHOMU MOUTE TI0 Mepe HeOOXOTUMOCTH.

Jns agantanmnu K BocnpusATvio Jmnamu ¢ OB3 1 MHBAIMIaMU ¢ HAPYLIEHUAMH 3PEHUSA
CTIPaBOYHOTO, y4eOHoro, IPOCBETUTEIBCKOTO MaTepuana, IPEyCMOTPEHHOTO
o0pa3oBaTenbHON MPOrPaMMOi 10 BHIOPAHHOMY HaIpaBjie-HUIO MOATOTOBKH, 00ECTIeUnBaIOTCS
CJIEIYIOILUE YCIIOBHUSA:

- BeAeTcsd ajanTanus o(UIMaIBbHOrO caiiTa B ceT VIHTEpHET C y4eToM OCOOBIX
NOTPEOHOCTE WHBAIMIOB [0 3pEHUI0, O0O0ECIeYrBAaeTCs HalMuue KpyHmHOUIpU(TOBOI
CIpaBOYHOM MHGOPMAITMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA;

- IeIarOTUYECKU pabOTHHK, €ro cOOeceTHUK (P HEOOXOAMMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHH, TPECTABIAIOTCS 00yJarOIUMCS, TIPU 3TOM KaXKIBIA pa3 Ha3bIBAETCS TOT, K KOMY
MeIarorTM4YeCKruii paboTHUK O0OpaIaeTcs;

- JEWCTBHUA, >KECTHI, MEPEMEIICHUsI MeJarornyeckoro pabOTHHKAa KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- nedaTtHas HMHQpOpMalMs MNPENOCTaBIseTCs KpyHmHbIM mmipudToM (0T 18 MyHKTOB),
TOTAJILHO O3BYYHBACTCS;

- obecnieurBaeTCsi HEOOXOAUMbIN YPOBEHb OCBELIEHHOCTH MOMEILIEHU;

- IPE0CTABISAETCS BO3MOKHOCTh MCIOJIb30BAaTh KOMITBIOTEPHI BO BPEMsI 3aHATUI U MPABO
3anucu OOBbSICHEHUH Ha AUKTOMOH (T10 JKEeTaHUI0 00yUaIOLUXCs).

®dopma npoBeAeHUs TEKYLIEH 1 IPOMEXYTOUHOM arTecTanuu s odydaromuxcs ¢ OB3
Y MHBAJIMOB OTIPEAEIAETCS MeJarornieCKuM pabOTHUKOM B COOTBETCTBUHU C yUE€OHBIM TJIAHOM.
[Ipu weoOxomumoctn obOyuatomemycs ¢ OB3, uHBanmuay ¢ y4yeToM HMX HWHAMBHIYaJTbHBIX
ncuX0(U3NIECKUX 0COOCHHOCTEHN AaeTCA BO3MOXHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO
YCTHO, IUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEPE, B (POpME TECTUPOBAHUSA U T.II., JINOO



MpCAOCTABIIICTCA JOIMOJIHUTCIIbBHOC BPEMS IJIA ITIOATOTOBKHU OTBCTA.

3a

. Bcero Kypc
Bun yae6HO# paboThI HACOR
2
OBLIAA TPYTOEMKOCTbDb JUCIHUIIJINHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOIIET'OCA
C ITPEIIOAABATEJIEM, 16,5 16,5
B TOM YHUCIJIE:
Jlexunonnsle 3ansaTus (Jlek) 4 4
JlaGopartopHsle 3ansTus (J1ab) 8 8
KonTtpons camocTosiTenbHON pabOThl 1 MHAsI KOHTaKTHAS 4 4
pabora (KCP)
Cnaua sk3aMeHa / 3aueta ¢ oueHkoi (KITA) 0,5 0,5
CAMOCTOATEJIbBHAA PABOTA OBYYAIOIIET'OCHA
87,5 87,5
(CPC):
Yackl HAa KOHTPOJIb 4 4
®OPMA [TPOMEXYTOYHOUATTECTALIMU 3a




9. MeToauvecKue peKOMeHIaluM sl penojaBaresieid no opraHu3anuu
BOCIIUTATEIbHOM padoThI ¢ 00Y4AOIUMHUCS

Metoauyeckoe oOecrneyeHre mpouecca BOCOUTAHKUS OOYYArOIIMXCSl BBICTYNAET OAHUM
U3 onpenensrmmx (akTopoB BBICOKOrO kadecTBa oOpazoBanus. [lpemogaBatens By3a,
JEMOHCTPUPYS BBICOKMH NPO(ECCUOHATU3M, 3PYIMLHUI0, YETKYI TPAKIAHCKYH) MNO3MULIMIO,
CaMOJMCUMIUIMHY, TBOPYECKHMHA TMOAXOA B PELICHUM NPO(ECCHOHAIBHBIX 3aJady, B XOJE
00pa3oBaTeabHOro Mporecca cnocoOCTBYET (POPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Tpu peanu3any IMCUUILUIMHBI PENOABATENL MOKET MCIOJIBb30BATh CIEAYIOLIUE
METO/Ibl BOCIIUTATENbHONU PabOTHI:

- MeToael  (OPMUPOBAHMS CO3HAHMS JHM4YHOCTH (Oecena, MAMCIYT, BHYLIEHHE,
MHCTPYKTAXK, KOHTPOJb, OOBSICHEHUE, TPUMEDP, CAMOKOHTPOJIb, PACCKa3, COBET, YOSKICHUE U
ap.);

- METO/Ibl OPraHU3aluu JEATEIbHOCTH U (DOPMUPOBAHUS ONbITA MOBEAEHUS ( 3aJaHUE,
OOLIECTBEHHOE MHEHHWE, MEAArornyeckoe TPeOOBaHUE, MOPYYEHHUE, MPUYUYEHHUE, CO3JAHUE
BOCTUTHIBAIOLINX CUTYAIM, TPDEHUHT, YIIPAXKHEHUE, U JIP. );

- METO/Ibl MOTUBALMK JEATEIBHOCTU U MOBEACHUS ( 0OA0OPEHHE, MOOUIPEHUE COLMATIBHON
AKTMBHOCTH, NOPULIAHKE, CO3JaHUE CUTYallUil ycnexa, CO3JaHue CUTyaluid s 3SMOLMOHATIbHO-
HPABCTBEHHbIX NEPEKUBAHUIN, CODEBHOBAHUE U JIP. )

[Ipu peanuzanmy JUCLMILUIMHBI TPENOJABATENb JOJKEH YUATHIBATD CIICIYIOLIUE
HanpapjEHUs] BOCMUTATENBHON AEATEIbHOCTH:

['paxxnanckoe U MaTpUOTUYECKOE BOCIIUTAHKE:

- (opmupoBaHue y OOy4YarOIIMXCS LEJTOCTHOIO MHWPOBO33PEHUS, POCCUICKOI
UJIEHTUYHOCTH, YBAKEHHUS K CBOCH CEMbE, OOUIECTBY, rOCYJapCTBY, MPUHATHIM B CEMbE U
OOLIECTBE TYXOBHO-HPABCTBEHHBIM M COIMOKYJBTYPHBIM [IEHHOCTSAM, K HallMOHAJIBHOMY,
KYJILTYPHOMY M UCTOPUYECKOMY HACJEAUI0, (POPMUPOBAHUE CTPEMJIEHHUS K €r0 COXPAHEHUIO U
Pa3BUTHIO,

- (opMHUpOBaHUE Y O0YYAIOIIMXCSl AKTUBHOM Ipa’kIaHCKON MO3UIIMKA, OCHOBAHHOM
HA TPAIALMOHHBIX KYJIBTYPHBIX, AYXOBHBIX W HPABCTBEHHBIX LEHHOCTAX POCCHMCKOTO
oOmecTra, JJis  MOBBIMICHUS  CIOCOOHOCTM  OTBETCTBEHHO  PEajM30BbIBATH  CBOM
KOHCTUTYIIMOHHBIE MTPaBa U 00S13aHHOCTH;

- pa3BUTHE MPABOBOH M MOJIUTHYECKOW KYJBTYPbl OOYYAIOIIMXCS, PACIIUPEHUE
KOHCTPYKTUBHOI'O YYaCTHs B MPUHATAM PELICHUN, 3aTParuBarolMX UX MpaBa U UHTEPECHI, B
TOM 4YHUCJIE B pa3auyHbIX (PopMax caMOOpraHu3alMK, CamMOyMpaBiI€HUs, OOIIECTBEHHO-
3HAYUMOM NEATEIbHOCTH,

- (hOpMHUPOBAHUE MOTUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIFOIIMX MPOTHUBOCTOSTh SKCTPEMM3MY, KCEHO(POOUH, TUCKPUMHUHAIIMK [0 COLUATBHBIM,
PETUTUO3HBIM, PacoBbIM, HaAllMOHAJIbHBIM MpU3HAKaM, MEKITHUYECKOU 51
MEKKOH(PECCMOHAILHON HETEPIUMOCTH, IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBJICHUSIM.

JlyXOBHO-HPaBCTBEHHOE BOCITUTAHUE:

- BOCIIUTAHWE YYyBCTBA [JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJIMBOCTH,
YBOKECHUS K POAUTENAM, VUYUTEIIAM, JIFOJISM CTAPIIETO MOKOJIEHUS,

- (OpMHUPOBAHUE MPUHIUIIOB KOJUIEKTUBU3MA U COJIMIAPHOCTH, TyXa MHJIOCEPAUS
U COCTpajaHus, MPUBBIYKK 3a00TUTHCA O JIFOASX, HAXOMMIIMXCS B TPYAHOH KU3HEHHOMN
CUTYalLlH,



- (GopMHpOBaHUE COJMAAPHOCTH M YYBCTBA COLMUAIBHOM OTBETCTBEHHOCTH IO
OTHOLLICHUIO K JIOASM C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbs, MPEOIOJICHHE
NCUXOJIOTMYECKUX 0apbePOB MO OTHOLICHUIO K JIFOJSM C OTPAHUUYEHHBIMU BO3MOKHOCTSIMH,

- GopMHpOBaHUE SMOLMOHATIBHO HACBIIIEHHOTO W JIYXOBHO BO3BBILIEHHOTO
OTHOWICHUS K MUPY, CIOCOOHOCTH M YMEHHS MepeaaBaTh APYrUM CBON ICTETUUYECKUH OTIBIT.

KynbTypHO-NPOCBETUTENBCKOE BOCIIMTAHHE:

- (opMUpPOBAaHME YBAKEHHUS K KYJIbTYPHBIM LIEHHOCTSM POIHOIO ropoja, Kpas,
CTpaHbI;

- (OpMUPOBAHUE ICTETUUYECKON KAPTUHBI MUPA,

- MOBBILICHUE MO3HABATE/ILHON AKTUBHOCTU 00YYaOLLIUXCS.

HayuHo-00pa3oBareibHOE BOCIUTAHUE:

- dopmupoBaHue y 00yUaromMXCcsi HAYyYHOTO MUPOBO33PEHUS;

- GopMHpOBaHUE YMEHMS MOJTyYaTh 3HAHMUS;

- (OpMUPOBAHME HABLIKOB aHa/lu3a M CUHTE3a MH(OpPMALMU, B TOM YHUCIE B
npodeccuoHanbHOi 001acTH.

[TpoheccnonanbHO-TPYI0BOE BOCIIMTAHUE:!

- (opmupoBaHue 100pPOCOBECTHOIO, OTBETCTBEHHOIO M TBOPUYECKOTO OTHOLUEHHS K
Pa3HBIM BHJAM TPYI0BOM AEATEIILHOCTH,

- (GOpMHPOBAHME HABBIKOB BBICOKOH pabOTOCNOCOOHOCTH M CaMOOpraHu3aluu,
YMEHHUE JCHCTBOBATH CAMOCTOSTENIbHO, MOOMIM30BaTh HEOOXOAMMBIC PECYPCHI, MPABUILHO
OLICHUBAs CMBICJI U TTOCJIEACTBUS CBOUX JACHUCTBUIA,

OKOJIOTHYECKOE BOCITUTAHUE:

- (opMupoBaHKE SKOJOTHYECKOM KYJIBTYPBI, OCPEIKHOrO0 OTHOLICHHS K POIHOI
3€MJIE, SKOJIOTMYECKON KapTUHBI MUPA, PA3BUTHE CTPEMJICHUS OEpeyb U OXPaHATh MPUPOY.



JIucT BHEeCeHHUs U3MEeHEeHUu M

JlomonHeHus: 1 U3MEHEHHsI B paboueil mporpaMMe AUCUUILTUHBL ¢ 2021/2022
y4eOHOTro roja

B nporpammy BHOCATCS CIIEAYOIINE U3MEHEHUS :

1. PIIJI nomomHeHa pasneinoM 9 «Metoguueckue peKOMEHAAlUU s
npenojiaBaresied Mo OpraHu3alvi BOCIUTATEIbHOW pabOThl C 00yYarOIIUMHUCS)
(cTp. 22-23).

2. B coorBerctBun ¢ Ilpukazom Munobpuayku Ne 1456 ot 26.11.2020
BHECEHBI CIIETyIOLIUE U3MEHECHHS:

NEPEMMEHOBAaHbl KOMIIETEHINH U UHAMKATOpbl K HUM: n3 OIIK-2 B OIIK-3,
n3 OIIK-3 B OIIK-4, u3z OIIK-4 B OIIK-5, u3 OIIK-5 B OIIK-6 (ctp. 3, 5, 8-9,
13-16)

[Iporpamma onoOpeHa Ha 3aceganuu Kadeapsl —pa3paboTyuKa « »

20 _r., mpotokon Ne

3aB. kadeapou

O.C. CupotkuH

ITonnuce, nara

HporpaMMa 01[06peHa MCTOAUYCCKHUM COBCTOM MHCTUTYTA

« » 20 I., TPOTOKOJI No

3am. qupekropa mo YMP N.0. damunus

ITonnuce, nara

CormacoBaHo:

PyxoBoautens OITOIT HN.0. damumnus

TTonmnuce, nara



MHUHHUCTEPCTBO HAYKH H BBICHIEIO OBPA3OBAHHA POCCUHCKOH ®EJIEPAIIMH
MesepaisHoe rocyIapecTEeHHOE DIOAKeTHOE 00 pa3oBaTelibHOE
yupesieHue Bbiciiero odbpazoBanns
kray «KA3AHCKHI rOCYJIAPCTBEHHBII YHEPTETHYECKWN YHUBEPCHUTET»
(PI'BOY BO «KI'V»)

OHEHOYHBIE MATEPHUAJIBI

Mo IHCUHHIIJIHHE

Marepuanosenenue
Hanpaienune
MOATOTOBKH 13.03.01 TennosHepreTHka U TEIJIOTEXHUKA
Kanudukauus OaxasnaBp

r. Kazaus, 2020



PEIIEH3UA
Ha OLICHOYHBIE MaTEpHabl IJIA IPOBEACHUS IPOMEKYTOYHOU aTTeCTAllUN

OHGHO‘IHBIC MaTrcpualibl IJiA  HPOBCACHUA HpOMC)KyTO‘IHOfI arTrecrainuu
06yanOHII/IXC$I IO AUCHUIIIINHE ((MaTeDI/IaJIOBGI[CHI/IC»

(HaMMeHOBaHNE AUCIUILINHBI, IPAKTHKH)

Conmepxxanne OM coOoTBETCTBYET TpeOOBaHUAM (heepaTbHOTO TOCYAapCTBEHHOTO
CTaHAapTta BblcmIero oOpa3oBaHMs MO HampaBieHuto mnoarotoBku 13.03.01
TennosHepreTrka U TEIIOTEXHUKA U yUeOHOMY ILIaHY.

KO 1 HAMMEHOBaHUE HAIIPaBJICHUS IMOATOTOBKH

[Tepeuennr ¢opmupyembix kommeteHimii: OIMK-4, xkoTopoil momkeH OBIaneTh
00yyYaroIIMiics B pe3yJIbTaTe OCBOCHUS TUCUUILIUHBI, cooTBeTcTByeT DI'OC BO.

[lokazarenu W KpUTEpUM OLECHUBAHUS KOMIIETEHIIMM, a TaKXKe IIKaJbl
OIIEHMBaHUs 00€CTICUMBAIOT BO3MOXKHOCTh ITPOBEACHUS BCECTOPOHHEH OIIEHKU YPOBHEN
c(hOpMUPOBAHHOCTH KOMITETEHIIUH.

KoHTposibHbIE 3a71aHUST OLIEHKU PE3yJIbTaTOB OCBOCHUS pa3padOTaHbl HA OCHOBE
NPUHLWIOB  OLICHUBAHMS:  BAJIUAHOCTH,  ONPEIEIEHHOCTH,  OJHO3HAYHOCTH,
HAJIEKHOCTU, TIO3BOJIAIOT OOBEKTHUBHO OIEHUTh YPOBHU C(HOPMHUPOBAHHOCTHU
KOMIICTCHIUH.

3akmoueHue. Y4eOHO-METOJUYECKUH COBET JIeNlaeT BBIBOJ O TOM, YTO
MPEACTABICHHBIE MaTepualibl  COOTBETCTBYIOT TpeboBanusim @PI'OC BO 1o
HanpasjaeHuto noarotoBky 13.03.01 TermiosHepreTrka U TENJIOTEXHUKA

KO 1 HAUMEHOBAaHHUE HAIIPABJICHUA MTOATOTOBKA

U PEKOMEHAYIOTCS JUISl UCIIOJIb30BaHUS B yUeOHOM IpolLiecce.

PaccmotpeHo Ha 3aceganum yueOHo-meToauyeckoro cosera UTD 27.10.2020 r.,
npotokoi Ne 7/20

[Ipencenarens YMC Uuunpora H./I.
Penenzent [lunnukos [1.A. ®I'EOY BO «HI'TY», npodeccop, A.T.H. |

(Pamumus U.0., mecTo pabOTHI, TODKHOCTD, YUI€Hask CTEIICHD) \

Hara 17.12.2020 1.

M.



OueHouyHble MaTepuanabl MO JUCHMUIUIMHE «MaTtepuanoBeieHUe» - KOMIUIEKT
KOHTPOJIbHO-U3MEPUTEIIBHBIX MATEPUAJIOB, MPEIHA3HAYEHHBIX [JIs OLICHUBAHUS PE3YyJIbTaTOB
0Oy4eHHs Ha COOTBETCTBUE MHANKATOPAM JIOCTHKEHUSI KOMITeTeHIUU(1):

OIIK-5 Cnoco6eH yuuThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MaTEPUAIOB B
TEIJIOTEXHUYECKHUX PACUETax ¢ y4eTOM JUHAMUYECKUX U TEIJIOBBIX HAIPy30K

OneHuBaHue pe3yiabTaTOB OOYYEHHS IO JWUCLUUIUIMHE OCYLIECTBISIETCS B paMKax
TEKYILIET0 KOHTPOJISl YCIIEBAEMOCTH, IPOBOJUMOTO 10 OayuibHO-peldTuHroBoi cucreme (bPC), n
IIPOMEKYTOYHOM aTTECTALMH.

Texymuil KOHTPOJIb YCIIEBAEMOCTU OOECIEUMBAET OLECHUBAHUE Ipolecca 0Oy4eHHs 10
aucuuiuinge. [Ipy TekynieM KOHTpOJie yCIeBaeMOCTH MCHOJB3YIOTCS CIEIYIOIINE OLIEHOYHBIE
CpEICTBA: MHIUBUAYAJIbHBIA M TPYMIOBOM ompoc (YCTHO); 3aluTa JIaDOpaTOPHBIX paboT H
MPAKTUYECKUX 3a/laHUi, BBIIOJHEHHBIX WHAMBUAYAJIbHO WM TPYNION OO0y4YarolMXCs;
TECTUPOBAHUE (C UCTIOIB30BAHUEM KOMIIBIOTEPA); KOHTPOJIbHAS padoTa.

[IpomexxyTouHas arrecTalysi HMEET LEJIbI0 ONPEACNUTh YPOBEHb JIOCTHXKCHUS
3aIJIaHUPOBAHHBIX PE3YJIbTATOB O0y4YeHHUs IO AUCHUIUIMHE 3a 2 Kypc, 4 cemectp. Popma
MPOMEKYTOUYHOM aTTECTALIMK 3a4ET

OneHouHble MaTepuaibl BKIIOYAIOT 3aJaHUs Ui MPOBEACHUS TEKYILIEro KOHTPOJSA
yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalluu 00y4aroIuxcs, pa3pad0TaHHbIE B COOTBETCTBUU
¢ pabouei MporpaMMON TUCITUILTNHBI.

1.TexHosornueckasi kKapra

Cemectp 4
Kon YpoBeHb OCBOEHHUS TUCIMITIIMHBI, OaJIIbI
Howmep Haunmeno- |unaukaTopa
HEYJIOB-HO | YIOB-HO [ Xopomo | OTIWYHO
pasznena/ Bux CPC BaHUE JOCTUKEHU
TEMBI IUC- OLICHOYHOI'O s HE 3aUTEHO 3aYTEHO
LUIUTHHBI CPEICTBA | KOMIIETEHIL B — B B
Wit HU3KUN CpeIHUM | BBICOKUUI
CpEIHETO
Texyui KOHTPOIIb YCIIEBAEMOCTH
N3yuenue
TEOPETUYECKOTO
MaTepuaia u
1 MOATOTOBKA k| Tect, OJIP OIIK-5 menee 11 11-13 14-17 18-20
3aIuTe
1a00paTOPHBIX
pador.
N3yuenue
TEOPETUYECKOTO
MaTepuaia "
> |nomrorosxa Teer, OJIP 1 onks | memeell | 11-14 | 14-17 | 17-20
3aIuTe
71a00paTOPHBIX
paborT.




N3yuenue
Marepuana
3aIuTe

paboThI

TEOPECTUUECKOT'O
IoAroToBKa

nabopaTopHOH

=

Tect, OJIP

OIIK-5 MmeHee 11 11-14

14-17 17-20

N3yuenue
Marepuaia
3amure

paboThI

TCOPECTUICCKOI'O
IIOArOTOBKAa

nabopaTopHOU

Tect, OJIP,

3 OTK-5 | wmeneell 11-13

=~

13-16 16 - 20

N3yuenne
Marepuaia

3alIuTC

pabor.

TCOPECTUYCCKOI'O
IIOArOTOBKAa

J1a00paTOPHBIX

OJIP, KutP

OIIK-5 meree 10 11-15

15-17 17-20

Bcero 6aiuioB 0-54 55-69

70-84 85-100

2. HepequL OLCHOYHBIX CPEACTB

Kpatkas xapakTepuCTHKa OLIEHOYHBIX CPEJCTB, UCIOJb3YEMBIX IPU TEKYIIEM KOHTPOJIE
YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMU 00YyYaroEerocs no JUCHUILIMHE:

HaunmenoBanue
OILIEHOYHOTO Kparkas xapakTepucTHKa OLIEHOYHOTO CPECTBA O1eHOuHBIE MaTepUaIbl
CpeacTBa
o [Iepedens 3ananuit u
Beimonnenne — nmaGopatopHoit  paboThl,  00paboTka P 8
Ortuer o N . BOIPOCOB JJIs1 3aLIUThI
. pEe3yabTaTOB WCHBITAaHWHA, WM3MEPEHHH, OSKCIIEPUMEHTA. .

nabopaTopHoil pabore nabopaTtopHoOi paboThl,

(OJIP)

Odopmiienne ordera, 3alMTa pe3yabTaTOB J1a0OPaTOPHOM
paboThI IO OTUETY

nepevyeHb TpeOoBaHUN K
OTUETY

Tect (Tecr)

Cucrema CTaHAAPTU3UPOBAHHBIX 33JaHUM, TMO3BOJISIOIIAS
aBTOMAaTU3UPOBATh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHHUU
1 YMEHUN 00Yy4aromerocs

KoMIuiekT TecToOBbIX
3aJITaHUN

KonrponsHas pabota
(KutP)

CpencTtBo MpPOBEPKM YMEHUW MPUMEHSTH IMOJTYYEHHBIE
3HAHMS JUI PEIICHUS 3a/1a4 ONPECICHHOTO THUIA 10 TEMe
W PA3JICITy

KoMmieKT KOHTpOIBHBIX
3aJjaHUi 110 BapHaHTaM

[IpakTHueckoe
3ananue (I13)

CpenctBo OLEHKM YMEHHUSI MPUMEHATh IOJTYyYECHHBIC
TEOPETHUUECKHUE 3HAHUS B IPAKTUUECKOWU CUTYalluH. 3a/laHKe
HaIpaBJIeHO Ha OIIEHUBAHNE KOMIIETEHIINH 10 JUCIIUIINHE,

Kommnext 3ajJa4 1 3aJlaHui

3. OneHOYHbIE MATEPHAJIBI TEKYIEr0 KOHTPOJISA yCIeBAeMOCTH 00y4ar0 M XCH

Haumenosanue
OIIEHOYHOI'0
cpeacTBa

KonTposabHbie Bonpockl k j1adopatopHoii padore Ne 1«Kpucranauzauus

METAJJIOB M cOJIei»




[IpencraBnenue
U COJIepXKaHue
OIIEHOYHBIX
MaTepuaioB

1. [lepeuncnurte u ONMULINTE CYIIECTBEHHBIE XapaKTEPUCTUKU KPUCTATUIUYECKON CTPYKTYPBI.
2. DHepreTUYecKHe yCIoBHUs Npoliecca Kpucramnzauuu. [loueMy npeBpalieHust IpoucXoasT
IIPU CTPOTO OMPEEIIEHHBIX TeMIepaTypax?

3. KakyMu BHEITHUMU YCIIOBUSIMU OIIPEIEIISETCS arperaTHOE COCTOSTHUE BELLECTBA?

4. [ToueMy He COBIAAAIOT TeopeTudeckas 1 (pakTHUecKas TEMIEPATypbl KPUCTATUIU3AIH?
5. Kak BiusieT cTeneHb nepeoxJiaXxaAeHNs Ha IPOLECcC KpUCTaIM3aluy MeTaia?

6. UTo Takoe Makpo- 1 MUKpOAHAIN3?

7. Kakue nedextsl 00HApYKUBAIOTCS IPH MAaKPOAHAIN3€E U MUKpOaHanu3e?

8. Kak ycTpoeH onTuuecKkruii MUKpOCKOI?

9. Kak BBISABIISIETCS MUKPOCTPYKTYpa METAIIIOB?

10. Kak nmoaroraBiuBaeTcss MUKpouuti( 11 Mccae10BaHus?

Kpurepun
OLICHKH M IIIKaya
OIICHUBAHHUS

B Oayutax

[Tpu 3ammre 1a60paTOpHON PabOTHI YUUTHIBAIOTCS CIECAYIONINE KPUTCPUH:
1. 3nanue mamepuana
- coZlepKaHre MaTepHralia pacKpbITO B IOJIHOM 00beMe, MPeayCMOTPEHHOM IPOTrpaMMOi
JTMCHIUIUIAHBL — 2 Oaia;
- coZlepKaHre MaTepHralia pacKpbITO HETIOJIHO, TIOKa3aHOo 001ee MOHUMaHKe BOTIPOCa,
JIOCTAaTOYHOE VIS JaJTbHEHIIIEr0 U3y4eHUs POrpaMMHOTo Martepuaia — 1 6ar;
HE PACKpBITO OCHOBHOE CoZiepKaHue yueOHoro marepuaia — (0 6amios;
2. [Ipumenenue KOHKpEemMHbIX NPUMepPOos
MOKa3aHO YMEHHE WILTIOCTPUPOBATh MaTeprall KOHKPETHBIMH ITpUMepaMu — 2 Oaia;
MIPUBEJICHUE IPUMEPOB BBI3BIBACT 3aTpynHeHHE — | Oana;
HEYMEHHE MPUBOANUTH IPUMEPHI TPU 00BsICHEHUH MaTepuaia — () 6ayios;
3. Vposenv meopemuueckoeo ananuza
MIOKa3aHO YMEHHE AeaTh 00001IeHne, BHIBOIBI, CpaBHEHHE — 2 Oaa;
0000I1IeHIE, BHIBOJIBI, CPABHEHHUE JICTIAIOTCS C MIOMOIIBIO MperioiaBareris — 1 Oasr,
MOJTHOE HEYMEHHE JIeNaTh 0000IIeHue, BEIBOIbI, cpaBHEeHUs — () GayioB
MakcumajibHOe KOJIU4eCTBO 0aJLIIOB - 6

HaumenoBanue
OLIEHOYHOI'0
cpeiacTBa

KouTtpoJbHblie Bonpockl K JadopaTopHoii padote Ne 2 «MeTtajuiorpadpuueckuii MeTo
HCCJIeIOBAHMUS»

[IpencraBnenue
U COJEp)KaHue
OILICHOYHBIX
MaTEpUaJIOB

1. Yto Takoe Makpo- U MUKpOaHaIN3?

2. Kakue nedexTsl CTpOEHUS MaTepuajoB ONPEAEISIOTCS IPH  MaKpoaHAlIHU3e U
MUKpoaHanuze?

. Kak ycrpoen ontuueckuit Mukpockon?

. Kak BbIBIISIETCS MUKPOCTPYKTYpa METAJLJIOB?

. Kak moarorasnuBaercs MUKpOIIIUG [T HCCIIEAOBAHUS?

. ITo xakuM Tpynmam MpOU3BOAMUTCS KIACCHPHUKAIHS KEJe30-YTICPOTUCTHIX CIIIAaBOB?

. Kakue cTpykTypHBIE COCTABIISIONINE XapaKTEPU3YIOT CTaId M YyT'YHbI?

. Kak mporpaBnuBaercs nepautHoe 3epHO?

. Kak mpotpasnuBaercs pepputHoe 3epHO?

3
4
5
6
7
8
9
1

0. Kak moacunTaTh cofep:kaHue yriaepoaa B JOIBTEKTOMIHOMN CTanu?




Kpurepun
OILICHKH U IIKaia
OLICHUBAHUS

B Oaymax

[Tpu 3ammTe 1a60paTOPHON PadOTHI YUUTHIBAIOTCS CICIYIONINE KPUTCPUH:

1. 3nanue mamepuana

- collepyKaHKue MaTepHralia pacKphITO B MMOJIHOM 00beMe, PEAYCMOTPEHHOM IPOTPaMMOMA
JUCLMILIMHEL — 2 Oanna;

- coJlepyKaHKue MaTepralia paCKphITO HEIOJIHO, TIOKa3aHOo 00IIee MOHUMaHKEe BOTIPOCa,

JIOCTATOYHOE JUTSI TATBbHEHUINIEro N3y4eHHUsl IPOrpaMMHOT0 MaTtepuana — 1 6amr;

+ HE PacKphITO OCHOBHOE COJIep)KaHue yueOHOro marepuana — 0 0aios;

2. Ilpumenenue KOHKPEMHbBIX NPUMEPOS

+ MOKa3aHO yMEHUE WUTIOCTPUPOBATh MaTepUal KOHKPETHBIMHU IPUMEpamMu — 2 0ajia;

 TpHBEICHHE TPUMEPOB BBI3BIBACT 3aTpyAHEHUE — | Oasua;

« HEyMEHHE IPUBOJUTH IPUMEPHI TP 00BsICHEHNU MaTepuana — 0 0aos;

3. Vposenv meopemuueckoco ananuza

+ TIOKa3aHO YMEHHE JeJiaTh 0000IIeHIEe, BEIBOIBI, CpaBHEHUE — 2 Oaa;

+  0000111eHIE, BHIBO/IBI, CPABHEHHE JICTIAIOTCS C IIOMOIIIBEO TIperoiaBares — 1 oar;

+ TIOJHOE HEYMEHHE JieJiaTh 0000IICHIE, BEIBOIBI, cpaBHEeHHS — () 0aiuioB
MaxkcumaJjibHO€e KOJIU4eCTBO 0AJLII0B - 6

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

KonTpoJbHble Bonpocs! k J1adopaTopHoii padore Ne 3«McnbiTanne MaTepuaioB
HA PaCTHKECHUE»

IIpencraBnenue
U COJEpKaHUE
OLICHOYHBIX
MaTepHaJIOB

1. Uto Ha3pIBaeTCs MPENEIOM TEKYUECTH U MPEAEIIOM IPOYHOCTH MaTepuana?

2. Kakue MexaHuWYecKHMEe CBOHCTBAa MaTepuajla MOXKHO ONPEICIIUTh IO Juarpamme
pactsokeHus?

3. Ha kakoii ucneITaTeIbHON MAaIlIMHE BBIMOIHICTCS padoTa?

4. Kakoii mpuMeHsieTcst oopaserr?

5. Kak npoBoauTcs HyeBasi IMHUS U OCH KOOPJAUHAT Ha JUarpaMMme pacTsLKeHUs?

6. Kak onpenensor npeaen TEKy4ecTH, €ClIM Ha AMAarpaMMe pPacTsDKEHUs MMEETCsl y4acToK,
NapajuIebHbIM OCH YAJTUHEHUS?

7. Ilo Kakoil BeNMYMHE OTHOCUTEIBHOIO OCTATOYHOIO YAJIMHEHUS ONPENEISIOT YCIOBHBIN
npenesn TeKydecTu?

8. Kak onpenenstor ycaoBHbIN NPEE TEKYUYECTH 10 AUArpaMMe PacTsKEHUs?

9. Ha xakyto miomaps cedyeHus: oopasiia Hy)KHO JI€IUTh MaKCUMAaJIbHYIO Harpy3Ky, KOTOpPYIO
BbIJIEprKaJl 00pasell A0 pa3pylLIeHus, IPU ONpeeICHUH peiesa MPOYHOCTH?

10. Jlnsg kakoro yyacTka AuarpamMMbl pacTsKEHHs clipaBeuiuB 3aKoH ['yka?

11. Kak U3MEHSI0TCS CBOWCTBA MaTepuala, €CJIM OH MOABEPIaJiCs MPEABAPUTEIbHON BBITSHKKE
3a Mpesies TeKy4ecTH?

Kpurepun
OLIGHKH U IIKaia
OLICHUBAHHUS

B Oasutax

[Tpu 3amuTe n1abopaTopHOI pabOTHl YUUTHIBAIOTCS CIAEAYIOUINE KPUTECPHH:

1. 3nanue mamepuana

- coiepKaHKe MaTepuala PacKphITO B MOJHOM 00BEME, MPEAYCMOTPEHHOM MTPOTPaMMOit
JUACIUIUIMHEL — 2 0aa;

- coiepKaHKMe MaTepHala pacKphITO HETOIHO, TIOKa3aHo 00lee MOHUMaHUe BOIIPOCa,

JIOCTATOYHOE JUTSI TATBHEHINIEr0 N3YUeHUs TPOrpaMMHOT0 MaTtepraia — 1 6ar;

« HE pacKpbITO OCHOBHOE cojiep:kaHue yuyeOHoro marepuana — 0 6anios;

2. IlpumeneHnue KOHKPEMHBIX NPUMEPOB

+ TOKa3aHO YMEHHE WLTIOCTPUPOBATH MaTeprall KOHKPETHBIMU IIpUMepamMu — 2 Oaia;

+ TpUBEICHUE MPUMEPOB BHI3bIBACT 3aTpyIHEHUE — 1 Oaa;

« HEYMEHHE MPUBOAWTH MIPUMEPHI NIPU 00bsICHEHUH MaTepuaia — () 0aos;

3. Vposenv meopemuueckozo ananuza

+ TIOKa3aHO YMEHHE JeNlaTh 0000IIeHIEe, BEIBOIBI, CPaBHEHHUE — 2 Oaa;

000011IeHE, BEIBO/IBI, CPABHEHHE JICJIAIOTCS C TIOMOIIBIO TiperoaaBaress — 1 6ar;

+ TIOJHOE HEyMEHHUE JeNaTh 0000IIeH e, BEIBOIBI, cpaBHeHHS — () OaioB
MakcuMajibHOe KOJIHYeCTBO 0a/L10B - 6

HaumenoBanue
OIIEHOYHOI'0
cpeacTBa

KonTposibHbIe BONPOCHI K j1adopaTopHoii padore Ne 4«OnipenesieHue yiapHou
BA3KOCTH MaTepHAJIOB)




[IpencraBnenne | 1. Yto Takoe pabora ympapa?
u cogepxkanue | 2. Uto Takoe yaapHas BA3KOCTH?
OIICHOYHBIX 3. Yem BbI3BaHa HEOOXOIUMOCTH MIPOBEICHUS UCTIHITAHUN HA yIaPHBIA U3rH0?
MaTepuasoB 4. Ponp Hazpe3a B 00pa3iax npu UCIBITAHUSX MAaTEPHATIOB HA YIapHBIA U3THO.
5. Kakue Bunbl Haape3oB B oOpasuax npexycmarpuBaet [[OCT?
6. Jlaiite mpumep o0o3HaueHUs PabOTHI yaapa.
7. Kak o603Havaercs yaapHas BI3KOCTh?
8. B kakux ciyyasix He YKa3bIBalOTCs HU(PHI B 0003HAYEHUH YIapHOH BSI3KOCTH?
9. YCTpOWCTBO ¥ IPUHIUIT IEUCTBUSI MAaSTHUKOBOT'O KOIIpa.
10. ITopsinok npoBeneHUs: UCIIBITAHUSI MATEPUAIIOB HA YIAPHYIO BSI3KOCTb.
Kpurepun [Tpu 3amure nabopaTopHOM PabOTHl YUUTHIBAIOTCS CIAEAYIOUINE KPUTEPHH:
OLICHKU W 1Kana| [. 3nanue mamepuana
OLICHUBAHUS - cofiepKaHKMe MaTepHala pacKpbITO B MOJHOM 00beME, MPEAYCMOTPEHHOM MIPOrPaMMOit
B Oaiutax JUCLMILIMHEI — 2 Oanna;
- coiepKaHKMe MaTepuala pacKphITO HEMOIHO, TOKa3aHo o0lee MOHUMaHUe BOIIPOCa,
JIOCTATOYHOE JUIsl JalbHEUILIEro N3yuyeHus: IporpaMMHOro Marepuaina — 1 6anm;
+ HE pacKpbITO OCHOBHOE cojiep:kaHue yueOHoro marepuana — 0 6anios;
2. Ilpumenenue KOHKpEemMHbIX NPUMEPOS
+ IOKa3aHO YMEHHE WLTIOCTPUPOBATh MaTeprall KOHKPETHBIMU MpUMepaMu — 2 0aia;
« TpHUBEICHUE IPUMEPOB BBI3BIBACT 3aTpyAHEHUE — | Oaa;
« HEyMEHHE MPUBOAUTH MIPUMEPHI NIPU 00bsICHEHUH MaTepuaia — () 0anos;
3. Yposenv meopemuueckozo ananuza
+ TOKa3aHO YMEHHE JieslaTh 00001IeHIE, BHIBO/IBI, CPaBHEHUE — 2 Oaia;
+  0000111eHNE, BRIBO/IBI, CPABHEHHE JICTIAIOTCS C TIOMOIIIBIO TIperoaBares — 1 oar;
+ TOJHOE HEyMEHHUE JenaTh 0000IIeHNe, BEIBOIBI, cpaBHeHHS — () OaioB
MakcumaJjibHOe KOJIH4ecTBO 0aJLI10B - 6
HanmeHnoBanue KonTpoJbHbie Bonpocskl k J1adopaTopHoii padore NeS «McnbiTaHne MaTepuaioB
OLEHOYHOT 0 Ha cxkaTHe» U «OnpeaeeHne TBepAOCTID)
cpeacTBa
[IpencraBnenue 1. Kakue  MexaHMYecKHMe  XapaKTEPUCTUKU MOKXHO ONPENEIUTh MNpPU  HCHBITAHUU
U COJIEpKaHUE |MJIACTUYHBIX MaTepUalIOB Ha CKaTUE?
OLICHOYHBIX 2. Kakne MexaHW4YeCKHe XapaKTEPUCTHUKU MOKHO OINPEACIUTh MPU UCTBITAHUU XPYIKUX
MaTepuaioB |MaTepuasoB Ha cxarue?

3. In1  Kakux  MarepuajioB
MIpaKTUYECKOEe 3HaUeHHe?

1. UTo nOHMMAIOT IO/ TBEPAOCTHIO MaTepuana?

2. Ha3BaTph J0CTOMHCTBA UCTIBITAHUN HA TBEPAOCTb.

3. Ha3BaTh OCHOBHBIE CLIOCOOBI ONPEIEIEHUs TBEPAOCTH MaTEPHAIIOB.

4. Yto Takoe MHAECHTOPBI, U3 KAKMX MAaT€PUAIIOB OHU BBITIOJHAIOTCS?

5. Hazpatpe TpeOoBaHuMs, NIpeIbABIIEMbIE K HCIIBITYEMOW MOBEPXHOCTH 00pa3la U K €ro
TOJIIIMHE.

HUCIIBITAHUC Ha CXXaTue UMECT 0oJIbIIIOE




Kpurepun
OLICHKH U IIKaja

[Tpu 3ammTe 1a60paTOPHON PadOTHI YUUTHIBAIOTCS CICIYIONINE KPUTCPUH:
1. 3nanue mamepuana

OLICHUBAHUS - cofiepKaHKMe MaTepHala pacKpbITO B MOJHOM 00beMe, MPEAYCMOTPEHHOM MTPOrpaMMOit
B Oajax JUCLMILIMHEL — 2 Oanna;
- cofiepKaHKMe MaTepHala pacKphITO HEMOIHO, IOKa3aHo o0lee MOHUMaHUe BOIIPOCa,
JIOCTaTOYHOE IS JaJbHEHUIIero n3ydeHus MporpaMMHOro Marepuaia — 1 6amr;
+ HE pacKpbITO OCHOBHOE cojiep:kaHue yueOHoro marepuana — 0 6aios;
2. Ilpumenenue KOHKpEemMHbIX NPUMEPOS
+ II0Ka3aHO yMEHHE WLTIOCTPUPOBATh MaTeprall KOHKPETHBIMU MpUMepaMu — 2 Oaia;
+ TpUBEIEHHUE PUMEPOB BbI3bIBACT 3aTpyIHEHUE — 1 Oana;
« HEyMEHHE IPUBOJUTH IPUMEPHI TP 00BsICHEHNU MaTepuana — 0 0aos;
3. Vposenv meopemuueckoco ananuza
+ TIOKa3aHO YMEHHE JeNiaTh 0000IIeHIE, BEIBOIBI, CPaBHEHHUE — 2 Oaiia;
+  0000I11IeH1Ee, BBIBOIbIL, CPABHEHHE JICNIAI0TCS C IIOMOIIBIO IperoiaBaress — 1 6asr;
* TIOJIHOE HEYMEHHE AenaTh 00001IeHne, BBIBOIBI, cpaBHeHHS — 0 OaioB
MakcumajibHOe KOJIH4ecTBO 0aJ1i10B - 6
HanmenoBanue| KoHTpoJibHBIE BONpPOCHI K JiadopaTopHoii padore Ne6 «/Ilnmarpamma Fe-C u cTpykrypa
O1[€HOYHOI0 JKeJ1e30YIJIePOIMCTHIX CILIIABOBY
Cpe/cTBa
[IpencraBnenue |1. KakoBo Ha3HaueHHE qUarpaMMbl COCTOSIHUS CILJIaBa JKeJIe30-yriepoa?

u cogepkanue |2. HazoBure (hasbl criaBa xene3o-yriepo/, 1aiiTe UX onpesesieHne U yKaKuTe CBONCTBA.
ouneHOuYHbIX |3. Kakue KpuCTaIUTMUECKHE PEIIETKH UMEIOT (PepPUT, ayCTEHUT, TpapUT U IEMEHTHT?
maTtepuanoB |4. HazoBure xapakTepHble TOUKH AUATPAMMBI JKe1e30-yriepo. UTo OHU MOKa3bIBAIOT?

5. HazoBuTe XapakTepHble JUHUM UarpaMMBbl Keje30-yriaepoa. YTo OHU MoKa3bIBatoT?
6. B uem paznuuune 3BTEKTUYECKOTO U 3BTEKTOUTHOTO MPEBPAICHHH B KeJIe30-yTIePOAUCTHIX
cruiaBax?
Kpurepuu [Tpu 3amuTe nabopaTopHOI pabOTHl YUUTHIBAIOTCS CIEAYIOUINE KPUTEPHH:
OIICHKHU W TKana| /1. 3nanue mamepuana
OLICHUBAHUS - coiepKaHKMe MaTepHala pacKpbITO B MOJHOM 00beME, MPEAYCMOTPEHHOM MTPOTPaMMOit
B Oajax JUCHMIUIMHEL — 2 Oaia;
- coJiepKaHKMe MaTepHralia pacKpbITO HEMOJIHO, TIOKa3aHo o0lee MOHUMaHKe BOIpocCa,
JIOCTaTOYHOE JUIsl TabHEHUIEero u3yuyeHus: IporpaMMHOro Marepuana — 1 6anmr;
+  HE pacKpbITO OCHOBHOE cofiep)kaHue yueOHoro marepuaia — 0 0anos;
2. Ilpumenenue KOHKpEmMHbIX NPUMEPOS
+ TOKa3aHO yMEHHE WILTIOCTPUPOBATh MaTepHall KOHKPETHBIMU MpUMepaMu — 2 Oaia;
+ TpUBEIEHHUE PUMEPOB BHI3bIBAET 3aTpyIHEHUE — 1 Oana;
« HEYMEHUE MPUBOAMTH MIPUMEPHI NIPU 00bsICHEHUH MaTepuana — () 0aos;
3. Yposenv meopemuueckozo ananuza
+ TIOKa3aHO YMEHHE JieNaTh 0000IIeHIe, BEIBOIBI, CpaBHEHHNE — 2 Oaia;
000011IeHE, BEIBO/IBI, CPABHEHHE JICJIAIOTCS C TIOMOIIBIO TiperoaaBaresis — 1 6ar;
* TI0JIHOE HEYMEHHE AenaTh 00001IeHne, BBIBOIbI, cpaBHeHHS — 0 OaioB
MakcumaJjibHOe KOJIU4ecTBO 0aJ1/10B - 6
HanmeHnoBanme KoHnTpoJbHbIe Bonpocsl K J1adopaTopHoii padotre Ne7 «OCHOBHbIE BUbI
OLICHOYHOI' 0 TepMHYecKOil 00padoTKN yIIepoaUuCThIX CTaTeH»
cpe/cTBa
[Ipeacrasnenue |1. Kak u3aMeHst0TCS CTPYKTypa M CBOMCTBA CTAIW MPU OXJIAXKACHUU ayCTEHUTA C Pa3IMYHON
U COJEP)KAaHUE [CKOpOCTHIO?
OIIEHOYHBIX 2. Yto Takoe KpuTHYEeCKasi CKOpOCTh 3aKaJIKU CTan?
MaTEepUajIoB 3. laiite omnpezeneHue copouTa, TpPOOCTUTA K MAPTCHCUTA 3aKAIIKH.

4. Yto Takoe CTeneHb TeTPAaroHaJIbHOW KPUCTATUIMYECKON PEIIETKH MapTeHCUTa?

5. Uem omimyarorcs mporecchl AUPPy3MoHHOTO H  O0e3au(Py3nOHHOrO MpeBpalieHui
aycTeHura?

6. HazoBuTe npenBapuTeiabHbIe U OKOHYATEIbHBIE BUABI TEPMUUYECKONH 0OpaOOTKU CTAJIH.

7. Kakue 3Tarbl BKIFOYAET OT>KHUT CTaIH?

8. B uem 3akmouaercs 1udPy3nonHbIil omkur ctanu? Haznayenue 3toii onepanun?




9. YUeM oTIHUaIOTCS MOJTHBIN M HEOJIHBIM OTXKHUT CTaJIH?
10. B kako#l cpene mpoU3BOAAT OXJaXKJIECHUE JETaM C TEeMIlepaTypbl HarpeBa B Ipoliecce
HOpMaJu3anuu?

11. HazoBuTe 1LielIb 1 OCHOBHEIC DTAIlbl 3aKAJIKHA CTaJIH.

12. O6ocHylTE BBIOOp ONTUMATIBHBIX TEMITEPATyP 3aKaJIKU J0- U 3a3BTEKTOUIHBIX CTAJICH.
13. Ha3oBuTe LieIb U CTaAMM OTIIYCKA.

14. Kak U3MEHSIIOTCS CTPYKTYpa U MEXaHUYECKHE CBOMCTBA 3aKaJICHHOW CTalu B 3aBUCUMOCTH
OT TEMIEPATyphl OTHYyCKa?

Kputepuu [Tpu 3amure nabopaTopHO pabOTHl YUUTHIBAIOTCS CIAEAYIOUINE KPUTEPHH:
OLICHKHU W 1Kana| [. 3nanue mamepuana
OLICHUBAHUS - cofiepKaHKMe MaTepHala pacKpbITO B MOJHOM 00beME, MPEAYCMOTPEHHOM MIPOrPaMMOit
B Oaiutax JUCLMILIMHEI — 2 Oanna;
- cofiepKaHKMe MaTepHala pacKphITO HEMOIHO, TOKa3aHo o0lee MOHUMaHUe BOIIPOCa,
JIOCTaTOYHOE IS JaJbHEHUIIero n3yd4eHus MporpaMMHOro Marepuaia — 1 6amr;
+ HE pacKpbITO OCHOBHOE cojiepkaHue yueOHoro marepuana — 0 6aios;
2. Ilpumenenue KOHKpEemMHbIX NPUMEPOS
+ IOKa3aHO YMEHHE WILTIOCTPUPOBATH MaTeprall KOHKPETHBIMU IIpUMepamMu — 2 Oaia;
+ IpUBEJCHUE IPUMEPOB BbI3bIBAET 3aTpyiHEHUE — 1 Oana;
« HEyMEHHE MPUBOAUTH MIPUMEPHI NIPU 00bsICHEHUH MaTepuaia — () 0anos;
3. Yposenv meopemuueckozo ananuza
+ TOKa3aHO YMEHHE JiesiaTh 00001IeHIe, BEIBOIBI, CpaBHEHUE — 2 Oaia;
+  0000111eHE, BHIBO/IBI, CPABHEHHE JICTIAIOTCS C TIOMOIIIBIO TIperoaBares — 1 oar;
+ TOJHOE HEyMEHHUE JenaTh 0000IIeH e, BEIBOIbI, cpaBHeHHS — () OaioB
MakcumaJjibHOe KOJIU4ecTBO 0aJL10B - 6
HaumeHoBanmue KonTtpoJbHbie Bonpockl K 1ad6opaTopHoii padote Ne§ «MukpocTpykrypa,
OLIEHOYHOI0 MAapKHPOBKA M CBOMCTBA LBETHBIX METAJIJIOB M CIIJIABOB HA UX OCHOBE»
CpeacTBa
[Ipencrasnenue |1. IIpuHnune! kiaccupukanuy HBETHBIX METAJIOB?
u coaepxanue |2. Uro takoe natyHb. Ee MapkupoBka. [Ipumenenne?
OIIEHOYHBIX 3. Uro Takoe O6pon3za. Ee mapkuposka. [Ipumenenne?
MaTepuasioB 4. Knaccugukanus natyHeit u 6pons?
5. MukpocTpykTypa jgaTyHeu u Opons?
6. Kakue crinabl anmtomuHus Bel 3Haete?
7. Kakue U3 npuMeHsIeMbIX aTIOMHUHHUEBBIX CIIJIABOB SIBJISIOTCS JIUTCHHBIMU?
8. Kakue 13 npuMeHseMbIX allFOMHUHHUEBBIX CIIJIABOB SIBISIOTCS 1e(hOPMUPOBAHHBIMU?
9. Kakue cruiaBbl MeIM ¥ QJIFOMUHUS UCTIOIB3YIOTCS B Ka4€CTBE MTPOBOIHUKOBBIX MaTEPUAIIOB
B JIEKTPO3HEPIeTUKE?
10. Kakne MeTasuibl UCTIOJIB3YFOTCS JUISI TIOIITUITHUKOB CKOJIBYKEHUS?
Kpurepuu [Tpu 3amuTe 1abopaTopHOI pabOTHl YUUTHIBAIOTCS CIEAYIONINE KPUTESPHH:
OIIEHKU W WKana| [. 3uanue mamepuana
OLICHUBAHUS - coiepKaHKMe MaTepHala PacKphITO B MOJHOM 00BEMe, MPEAYCMOTPEHHOM MTPOTrPaMMOit
B Oayuiax JUACIUAIUIMHEI — 2 0aa;

- coiepKaHKe MaTepHala pacKphITO HEMOIHO, TTOKa3aHo 00Iee MOHUMaHUe BOIIPOCa,
JIOCTATOYHOE JUTSI TATBHEHINIEr0 N3yUeHUs TPOrpaMMHOTO MaTepraia — 1 6ar;

HE PacKpBITO OCHOBHOE Co/iepkaHue yueOHoro matepuana — () 6anos;

2. Ilpumenenue KOHKPEMHbBIX NPUMEPOS

MMOKa3aHO YMEHHUE WILTIOCTPUPOBATh MaTepHall KOHKPETHBIMH MpUMeEpaMu — 2 0alia;
MIPUBEJICHUE TPUMEPOB BBI3BIBACT 3aTpyAHCHUE — 1 Oaa;

HEYMEHHE MTPUBOUTH PUMEPHI IIpU 00BsICHEHNH MaTepraia — () 6aioB;

3. Yposeno meopemuueckozo ananusza

+ TIOKa3aHO YMEHHE JieNiaTh 0000IIeHIEe, BEIBOIBI, CpaBHEHUE — 2 Oaa;
0000111eHE, BRIBOJIBI, CPABHEHUE JICJIAIOTCS C IIOMOIIIBIO TiperoaaBaresis — 1 6ar;
MOJTHOE HEYMEHHE JieNiaTh 00001eHue, BBIBOABI, cpaBHEHUs — 0 6a/ioB
MakcuMajibHOe KOJIHYeCTBO 0a/LI0B - 6




HauMenoBanue TecToBBIC 3aHaHNA
OIIEHOYHOI'0
cpeacTBa

IIpencraBnenue |TecroBble 3aganus Kk pasgenay 1 «O0bekT, mpeaMeTr U 3aJa4d MaTepPUAJIOBEdCHHS.
u copepxanue |ba3ucHble MHHOBAIUM MaTepuajoBedeHHsl. PU3MKO-XUMUYECKHE OCHOBBI CTPOEHMS
OLIEHOYHBIX MaTepHaJIOB)

MaTepHaJioB 3amanue 1

HJ’I?I KPUCTAINIMYECKOI'O COCTOSAHUA BCIICCTBA XapPaKTCPHO...

* HalI4une AAJIBHETO IMOpAAKa B PACIIOJIOKCHUH YaCTUIL]
HaJIMYUeE TOJBKO OJIVIKHETO IIopsaKa B pacCiiOJIOKCHUN YaCTUILL
KOBKOCTb

BBICOKAA JIECKTPOIIPOBOJHOCTH

3aganue 2

AMopdHBIC BEIIECTRA. ..

* UMEIOT TOJIBKO OJIMKHUN MOPSIAOK B PACTIONOKEHUH YACTHUI]
AHU30TPOITHBI

HMMEIOT JTaJIbHUI TOPSIA0K B PACIIOI0KEHUN YACTHII

HMMEIOT OIPEIEIICHHYIO TEMIIEPATYPy IIIaBICHUS

3amanue 3

HJ’IH BEIIIECTB C METaJJIMYECKOU KpHCTaHHquCKOﬁ peIHCTKOﬁ XapaKTCPHLI:
* KOBKOCTB, IINTaCTHYHOCTH

XPYHOKOCTb, HU3Kas TCIIOIIPOBOAHOCTDb

HHU3KHE DJICKTPO- U TCILJIOMIPOBOJHOCTH

CKJIOHHOCTB K BO3I'OHKEC, XOPOIIHUEC JUIJICKTPUICCKUC CBOMCTBa

3aganue 4

CBoiicTBO, 3aKiItoUaroIeecs: B CHOCOOHOCTHU BEILIECTBA CYLIECTBOBATh B Pa3IMYHbBIX
KPUCTAINTMYECKUX MOIU(DUKAIMSIX, HA3bIBAETCA. . .

* monuMop¢puzMom

AHU30TpONUEN

HU30MeEpUeH

nzoMoppuzmMom

3amanue 5

CBOICTBO, 3aKJTI0YAIOIIEECs] B 3aBUCUMOCTH CBOMCTB OT HAIPaBJIEHUS B KPUCTAJLIE,
Ha3bIBAETCH. ..

* aHU30TpONHeH

nosuMopduzmom

HU30MEpUEH

AJUIOTPOINUEH

3amanue 6

XapaKkTepHUCTHKA PEIIETKH, ONPEACIISIONIAs YHCIO aTOMOB, HAXOSIINXCS HA HANMEHBIIIEM
PaBHOM paCCTOAHUU OT JAaHHOI'O aTOMa, HA3bIBACTCA. ..

* KOOPIUHAIIMOHHBIM YHCIIOM

0azucom

K02 (D PUITMEHTOM KOMIIAaKTHOCTH

MapaMeTpoM PEmIeTKU




3amanue 7

ToueunsiMH fedeKTaMU KPUCTATUIMYECKOHN PEIIeTKH SIBISIOTCA. . .
* BakaHCUU

JVCIIOKALUU

I'PaHULbI 3€PEH

IIOPbI

3amanue 8

JluHeHHBIMU Te(heKTaMH KPUCTATNYECKON PEIICTKH SBIISIOTCA. . .
* NMUACIOKALNU

BaKaHCHU

IPaHUIIbI 3epeH

TPEIUHBI

3aganue 9
Kpucrammuueckas perierka, mpecTaBlIeHHas Ha PUCYHKE, Ha3bIBACTCH. .

* rpaHeleHTPUPOBAHHON KyOU4ecKOi
00BbEMHO-LIEHTPUPOBAHHOM KyOUUYecKon
reKCaroHAJIbHOM IIJIOTHOYIIAaKOBaHHOM
MPUMUTHUBHON KyOHUECKOM

3amanue 10
Kpucrannumaeckas pemierka, mpeacTaBieHHas Ha PUCYHKE, HA3bIBAETCHL. ..

* 00beMHO-TIEHTPUPOBAHHON KyOUYECKOM
rpaHelleHTPUPOBAHHON KyOHUecKOoM
TETParoHAJIIbHON

reKCaroHaJIbHOM TIOTHOYTTAKOBAaHHOMN

Samanue 11

[ToBepxHOCTHBIMU Te(heKTaMU KPUCTAIITMYECKON PEIIEeTKH SBISIOTCS. . .

* TpaHUIIbI 3epeH

PaKOBHHBI

KpaeBble TUCIOKALUU

BHUHTOBBIC JUCJIIOKAIINU

TecToBble 3a1aHus K paszjaeny 2 «/ledopmanusa u MmexaHnyeckue CBOMCTBAa MATEPHUATOBY»
3ananue 1

Ha pucynke noka3ana cxema u3MepeHust TBEPAOCTU IO METOLY ...




* bpunens
Poksemna
Buxkxkepca
[Iopa

3ananue 2
CrniocoOHOCTH MaTepuaja CONPOTUBIIATHCS IEUCTBUIO BHELITHUX CUJI, HE pa3pyllIascCh,
Ha3bIBAETCH. ..

* IPOYHOCTBHIO
IJIACTHYHOCTHIO
TBEPIOCTHIO
BSI3KOCTBIO

3aganue 3
Ha pucynke nokaszaHna cxema U3MepeHUs TBEPJOCTH 110 METOLY. . .

3 TS

* Bukkepca
Pokseinna
bpunenna
[Topa

3aganue 4

WNunentopoM nipu u3mepeHuu TB€paoctu no Merony Poksernna (mkana C) Cayxur. ..
* alMa3HbBIN KOHYC

anMasHas mupamMuaa

CTaJIbHOM IIap

CTaJbHOU KOHYC

3ananue 5

CriocoOHOCTh MaTepHaja CONpPOTUBIIATHCS BHEAPEHUIO APYroro 6osee TBepAOoro Teaa
Ha3bIBACTCH. ..

* TBEpAOCTHIO

IUTACTUYHOCTBIO

MIPOYHOCTHIO

BSA3KOCTBIO

Kputepuu
OIICHKH U IIIKajia
OIICHUBaHUS

B OaJiiax

Kasxpiii BepHBIN OTBET HA 33/1aHKE B TECTE 1a€T BO3MOXKHOCTh 00yJaromemycs moyquts 0,25
Oaia. MakcuMaJibHOe KOJIMYeCTBO 0aJJIOB 32 TeCT B MOayJie — S.




HaumeHoBaHHe

KonTpoasnas padora (KurP)

OLIEHOYHOT0
cpeacTBa
IIpencrapnenue u |Bapuant 1
CONepXKAHUEC 1. Kakue TuUIbl KpUCTAUIMYECKUX PELIETOK Bbl 3HaeTe?
OLCHOYHBIX 2. Kak BIUSIIOT YCIOBUS KPUCTAJUIM3AIMU HAa CTPOCHUE CITUTKA?
MaTepuanos 3. YTo TaKoe KPUTHYECKHI 3apOJIBIII, OT YEr0 3aBUCHT €ro pasmep?
4. Tlo kakuMm rpymnmam npousoautcs kinaccudukanus Fe—C crmaBos?
5. Kak npoucxoauT ycraaocTHOe pa3pylieHue?
6. UTo Takoe AuarpaMMa COCTOSHUS JKeNIe30-YyIIIepo]l ¥ IIe OHA UCTOIb3yeTcs?
7. Kakue cTpyKTypHBIE COCTaBISIONINE 00pa3yIOTCS B CTAIAX?
8. UeM 4yryH oTJIM4aeTcs OT CTajel Mo CTPYKType?

9. Kakoii npuHuuI nocrpoenus guarpammsl Fe-C?

10. Kakue (azoBble npeBpalieHHus IPOUCXOIAT B CIUIaBaxX MPH OXJIAKACHUU U Harpese?
Bapuanr 2

1. JInst yero HeoOXoAMMA AUarpaMMa COCTOSIHUS CIJIaBOB?

2. Yro Takoe KpUTUYECKHE TOUKH MPEBpAILEHuUs B CIUIaBax?

3. [loctpoiiTe kpuByto oxnaxaeHus i ctanu ¢ 3 %C u 00bsacHUTE NMpoLecchl 00pa30BaHUs
CTPYKTYPBI B 3TOH CTAJIH.

4. Onpenenuth cocta cruiaBa ¢ 1 % C, ecnu cruiaB 0611 niepeoxitaxkaeH 10 500°C.

5. Kakue Bunpl Tepmudeckoil 00paboTKu Bbl 3HaeTe?

6. Uto Takoe crapenue?

7. Kak BIuseT CKOPOCTh OXJIQXKICHUS Ha CTPYKTYPY CTaJIn?

8. Kakue cymecTByroT BU/IbI OTITYCKa U JJISl U€r0 OHU NPUMEHSIOTCS?

9. B yem paznuuue B (a30BOM COCTaBE U CTPOEHUHM MPOAYKTOB oTmycka mpu 650°C u
IPOAYKTOB HM30METPUYECKOI0 MHPEBpALCHHs MEPEOXJIAKIECHHOIO ayCTEHUTAa INpH TOH XKe
TEMIIepaType B CTaU ¢ coaepxkanueM yriaeposa 0,4 %?

10. Kak nmpousBecTy 3akasky cranu 45?7

Bapuanr 3

1.CymecTBeHHbIE XapaKTEPUCTUKHN KPUCTAININYECKOU CTPYKTYPhI

2. DHepreTUYEcKHEe YCIOBHUS Mpoliecca Kpuctaumau3auuu. [louemy npeBpaiieHust mpoucxoasiT
IIPU CTPOTO ONPEIEIICHHBIX TEMIIEpaTypax?

3. Kakywo posib UIpaloT HECOBEpPUICHCTBA CTPYKTYpbl KpucTtayisioB. Kakyio ponb urparot
JUCIIOKAllMM B BONPOCAX IPOYHOCTH U IJIACTUYHOCTH MaTepuaa.

4. XapakTepHucTUKa TBEP/AbIX PACTBOPOB 3aMEIIECHHUS.

5. Beruepturte auarpamMmy COCTOSTHHS JKele30 — KapOMJl xelne3a, CIMIIUTE NPEeBpaIleHus u
MOCTPONTE KPUBYIO HarpeBaHnus B uHTepBasie Temrepatyp ot 00 1o 16000 °C ¢ npumeHeHuEM
npasuia a3 / ans criasa, cogepxaniero 0,3%C.

6. Orxur. Llens u Ha3HaueHUEe AUPHY3NOHHOTO, U30TEPMUUECKOTO OTXKUTa.

7. Ha3oBUTE pe’KUM TEpMUUECKOI 00paboTKH  (TeMmepaTypy 3aKallki, OXJIaKIAIOIIYI0 CPeIy
U Temmeparypy otmycka) ¢pe3 u3 cram Y12, OnummTe CymHOCTh TPOXOJSIINX
MpeBpalleHHi, MUKPOCTPYKTYPY U TBEPAOCTh HHCTPYMEHTA MOCIIe TEPMOOOPAOOTKH.

8. OnummTe B KakUX OTPACISAX MPOMBIIUIEHHOCTH OCOOEHHO MEPCIEKTUBHO NMPUMEHEHHE
TUTaHa U CIIaBa TUTAHA.




Kpurepun
OLIEHKH U IIKaja
OLICHUBAHUS

B Oasax

[Ipu BbIcTaBIEHNH GAITIOB 32 KOHTPOJIbHYIO padOTy YUUTHIBAIOTCS CIEIYIOIINE KPUTEPHUHU:

1. . [IpaBUILHOCTH BBIMTOJIHEHUS TPAKTHUECKOTO(HX ) 3a1aHusI (1)

2. Bnagenue MeTolaMH M TEXHOJIOTHSIMH, 3aIlJTAHUPOBAHHBIMH B pabodeil mporpaMmme
T CLIUTUTMHBI

3. Bnagenwue crienuanbHbIMU TEPMUHAMU M UCIIOJIB30BAHUE UX MPHU OTBETE.

4. YMenue oObsSICHAT, AeTaTh BBIBOBI M 0000IIEHNUS, JaBaTh apIyMEHTHPOBAHHBIC OTBETHI

5. JlornyHocTh M MOCIE10BATEILHOCTH OTBETA

6. [lemoHcTpanus ciocoOHOCTH Y4acTBOBATh B pa3paboTKe 0O0OIICHHBIX BApUAHTOB
perieHus mpooaem
Ot 6 no 7 6amioB OLIEHWBAETCS OTBET, KOTOPHIN MOKAa3bIBAET IMPOYHbIC 3HAHHSI OCHOBHBIX
IIPOLIECCOB M3Y4aeMOH MpeIMETHOM 001acTH, OTIINYAETCS TITyOMHOM U MOJIHOTON PacKpbITUS
TEMBI; BJIaJICHUE TEPMUHOJIIOTMYECKUM allaparoM; yMEHHUE OOBACHATH CYIIHOCTb, SIBJICHUH,
MPOIIECCOB, COOBITHUM, AeNaTh BHIBOJABI W 00OOIIEHUS, JIOTHYHOCTh M IOCIIEJOBATEIBHOCTD
OTBETA.
Ot 3 nmo 5 6amioB OLEHHWBAETCS OTBET, OOHAPYKUBAIOUIMIA IMPOYHBIC 3HAHWS OCHOBHBIX
MIPOLIECCOB U3Yy4aeMOil MpeIMeTHOM 001acTH, OTINYaeTcsa TIyOUHOM M OTHOTON PacKphITHS
TEMBI; BJIaJICHUE TEPMHUHOJIOTHYECKUM aNIapaToM; YMEHHE OOBSCHITH CYITHOCTH, SIBICHHH,
MIPOLIECCOB, COOBITUH, JeNaTh BBHIBOJABI U 0000IIEHHUs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
MPUBOANTE TIPUMEPHI; CBOOOAHOE BiaaeHue. OJHAKO OMYCKAeTCs HECKOJNBKO OMIMOOK B
OTBETE.
Or 0 mo 2 OGayyioB OILICHWBAETCS OTBET, CBHUJACTEIBCTBYIOIIMM, B OCHOBHOM, O 3HAHHUH
MIPOLIECCOB M3Y4YaeMON MPEAMETHON 00JIaCTH, OTIMYAIOIIUICS HEAOCTATOYHON TITyOMHOU U
MOJTHOTOW  PACKPBITUS  TEMBI, 3HAHMEM  OCHOBHBIX  BOIIPOCOB  TEOPHH;  C€i1abo
chOpMUPOBAHHBIMH HABbIKAMHU aHAIM3a SIBICHUH, MPOIECCOB, HEIOCTATOYHBIM YMEHHEM
JaBaTh apryMEHTHPOBAHHBIE OTBETHI M IPUBOJUTH IPUMEPHI.
MaxkcruManbHOE KOJIMYECTBO OAJIJIOB 32 OJHO 3aJaHue — 7.

Haumenosanue
OLICHOYHOI'0
cpeacTsa

IpakTuyeckoe 3aganue (I13)

IIpencraBnenue u
coJiep)KaHue
OIIEHOYHBIX
MaTepraioB

1. Teopernueckas Temneparypa IasiaeHus cBuHma 327°C. K Havanmy KpUCTauIM3auuu
KUIKU MeTaut nepeoxisanuin 10 200°C. YeMy paBHa CTETIEHb EPEOXTAKICHUS

2. Temneparypa kpuctammmsauuu meau 1090°C. OpguH caMTOK MeOu 3aTBEpAEBAl C
nepeoxyaxaenueM 1000C, apyroii - 500°C. 3apucoBan, 00pa30BaBIUIYIOCS CTPYKTYPY CIUTKA
U OOBSCHUTH pe3yJbTar.

3. Heo6xoauMo 3aMepuTh TBEPAOCTH Y 00pa3IioB U3 MATKOTO aTIOMUHHEBOTO CIIaBa U
TBEpJ10i 3aKaneHHoM ctanu. Kakue MeTo/ bl 3aMepa TBEpA0CTH IOJKHBI ObITh PEKOMEHI0BAHBI
JUISL TOTO U oYeMy?

4. J17s1 BHOBb CO3/IaHHOTO METAJUTMYECKOTO CIIJIaBa HEOOXO0AMMO OIPEEIIUTh XapaKTePUCTUKH
MIPOYHOCTH M IIaCTUYHOCTU. Kakol MeTo1 UCTIBITAaHUI BBl PEKOMEH]IyeTe U KaK MPOBOTUTCS
OIIpEEIIEHUE 3TUX CBOWCTB?

5.Yto npoucxoauT B cTpykType craiu ¢ 3,6 %C npu oxnakJIeHUH B €r0 HHTEpBaJie
temneparyp mexay JuHusMu ECF u PSK nquarpammsr?

6. Kakue a3bl 1 CTpyKTypHBIE COCTABIISIFOIINE MOKHO TTOJTy4anTh B cruiaBe € 0.01 % mpu ero
oxnaxaeHun ot 1550°C no komHatHo# Temnepatypsl? Kakue (hazoBble npeBpalieHus npu
3TOM NPOXOJAT B cIiIaBe?

7. Onpenenutsb coctaB 3BTeKTOM A B crutase ¢ 0,7 %C, ecnu crutaB ObUT EPEOXTaXKACH 10
700°C.

8. Ykaxure CTpyKTypy cTaiu 45, kotopas oOpazyercs npu Harpese 10 Temmeparypst 700°C,
750°C, 850°C, 950°C, 1000°C, ecnu cTaib MpHU BBIIJIABKE JOTOJTHUTEIHHO ObLTa pacKUCIICHA
aIIOMUHUEM B KOBII? VI3MEHUTCA M CTPYKTYpa CTajlu MPU MOAOOHOM HarpeBe, eCiu CTallb
packuciuTh Tonbko FeSi nmm FeMn?

9. lleranu u3 cranu Y8 moaBepriauch HarpeBy Ha temneparypy 780 °C, mocne uero ogHa
MapTHs AeTajliel OXJIaKIanach ¢ IeUbio (OYCHb MEJICHHO), a Ipyras napTusl Obliia IEpeHeceHa
B neub ¢ Temmepatypoii 500°C u BeiepkuBanach B Hell 2 yaca. Kakas crpykrypa Oynmer y
netaneit [ u Il maptuit mociie 06paboTKK U OYIYT JIM OTJIIMYATHCSI X CBOMCTBA?




10. B cransx mocie HarpeBa Ha TemriepaTypy 770°C o0pa30Baauch CTPYKTYphI: a-MapTEHCHT +
depput; 6 - MapTeHCHT + MEeMEHTUT + AocT. OnpeaenuTsh OPUESHTHPOBOYHO COACPKAHKE
YIJIEpOJia B CTAIISIX C Pa3HOM CTPYKTYPO.

11. O6pa3upl cramum Y8 Obuim Harpersl Ha Temmeparypy 770°C u mocie BbLAEPKKU
OXJIAKJAINCh B Pa3HBIX CpellaxX - Ha BO3JyXe, B Macie, B Boje, pactBope NaCl B Boge. Ilocie
OXJIQX/IEHUS 00pa3Ibl UMENH pa3Hyto TBEPA0CTh. OOBSICHUTE IPHUUNHY 3TOTO SBICHHUS.

12. B ueM paznmuuue B (Pa3oBOM COCTaBE M CTPOCHHHU MPOAYKTOB oTmycka mpu 650°C u
IIPOJYKTOB HM30METPUYECKOI0 MPEBpAlllCHUsl MEPEOXIaKJIEHHOTO0 ayCTEHUTa IpPU TOM Ke
TEeMIIepaType B CTau ¢ coaepxanueM yraepoaa 0,4 %?

13. Muorue 3y6uartble Kojeca ABUraTesiel T0JKHBI 001a/1aTh BHICOKUMHU XapaKTePUCTHKAMU
IIPOYHOCTU U BA3KOCTH. B cilydyae M3roToBieHus 3yOuaThIX KOJIEC IIyTEM Hape3a U3 MpyTKa
yaapHasi BSA3KOCTh B IONEPEYHOM HAINpaBJiCHHUM, T.€. B HaIlpaBlIeHUU u3ruba 3yba, Oyner
OTHOCUTENIbHO HHU3KOH. IlogoOpaTh Mapku cTaqu JUIsi HM3TOTOBIICHHUS 3YOUaThIX KOJIEeC
muamerpoM 50 MM u BeicOTOM 40 MM, OOECIEUMBAIOIICH TOJYYCHHE TOCIE TEPMHUYECKOMN
obOpaboTku mpexnena texkydectd He Hroke 500 MIla, tBepmoctu He Hrke HB 250-260 u
ynapHoi BsizkocTu He Hipke 0,4 MJDk/M2. Yka3aTh XMMHUYECKUW COCTaB CTajlH, PEXHUM
TEPMHUUECKON 00pabOTKU U MUKPOCTPYKTYPY CTalIl B TOTOBOM M3/EIINU.

14. Llex uzroroniser 3ydouaTsie kojeca AuameTpoM 50 MM U3 ieMenTyemoi cranu. [logoOpars
MapKH CTaJIH: a) JJIs 3y0UaThIX KoJiec, pabOoTaroIUX B YCIOBHIX OOBIYHOTO H3HOCA U yapa; 0)
U1 3y0UaThIX Kojiec, padOTaOIIMX P MOBBIIICHHBIX YI€JIbHBIX IaBICHUSAX. YKa3aTh
XUMUYECKUM COCTaB BHIOPAHHBIX MAPOK CTAJIA, PEKOMEHIOBATh PEKUM TEPMUUECKOMN
00paboTKH, OOBSCHUTH Ha3HAYCHHE KAXKIO0W ONEpaIi TEPMOOOPAOOTKH U €€ BIMSIHUE Ha
CTPYKTYpY U cBoiicTBa cTaiau. COnoCTaBUTh MEXaHUUECKHE CBOMCTBA CTAJIN BIOPAHHBIX
MapoK B TOTOBOM M3JIEITUU U MPUBECTH MEXAHUYECKHE CBOMCTBA, KOTOPHIE MOXKHO MOAYYUTh
MIPU U3TOTOBJICHUU MTOAOOHBIX 3y0UaThIX KOJIEC U3 MOJAUPHUIIMPOBAHHOTO YyT'yHA, XOPOIIIO
paboTaroIiero Ha U3HOC.

Kputepunu
OLICHKH M IIKajia
OLICHUBAHUS

B Oarax

ITpu BeIcTaBIEHNH OAIJIOB 33 MPAKTUYECKOE 33/1aHUE YUUTHIBAIOTCS CIEAYIOUINE KPUTEPHHU:

1. IlpaBUIBHOCTDH BHIIOJHEHUS MPAKTUYECKOTO(MX) 3ajaHus(uil)

2. Brnanenue MeTofaMu U TEXHOJIOTUSIMU, 3aIlJIaHHPOBAaHHBIMU B paboueil nporpamme
JUCIUITAHBI

3. Bnagenue crienuanbHbIMU TEPMUHAMU M UCIIOJIB30BAHUE UX IIPU OTBETE.

4. YmeHue oOBSCHSATS, I€JaTh BHIBO/IBI U 0000IIEHNS, 1aBaTh apryMEHTHPOBaHHbIE
OTBETHI

5. JIoru4HOCTH U MOCIIE0BATEILHOCTD OTBETA

6. JleMoHcTpalusi ClIOCOOHOCTH y4acTBOBaTh B pa3padoTke 0000IIEHHBIX BAPHAHTOB
pelieHus npooiem
Ot 2 1o 3 GayoB OLICHUWBAETCS OTBET, KOTOPBIM MOKA3bIBAE€T MPOYHBIE 3HAHUS OCHOBHBIX
MIPOLIECCOB M3Yy4aeMOil MpeIMeTHOM 001acTu, OTINYaeTcs TIyOuHOW M MOJTHOTON PacKphITHS
TEMBI; BJIaJIeHUEe TEPMUHOJOTHUYECKUM amlapaToM; yMeHHe OOBSICHITH CYyLUTHOCTb, SIBICHHH,
MIPOLIECCOB, COOBITUH, JAeNaTh BBIBOJABI U OOOOIIEHUS, JOTUYHOCTh M TOCJEI0BATEIbHOCTh
OTBETA.
Ot 1 no 2 6anIoB OLEHUBAETCS OTBET, OOHAPYKUBAIOIIMM MPOUYHbIE 3HAHUS OCHOBHBIX
MIPOIIECCOB U3y4aeMOi MPEeIMETHON 00JIaCTH, OTIMYAETCS TIyOMHON U MOTHOTON pacKphITUs
TEMBI; BJIaJIeHHEe TEPMUHOJIOTHUYECKUM amIapaToM; yMeHHe OOBSCHITH CYLUTHOCTb, SIBICHHH,
MIPOLIECCOB, COOBITUH, JieNlaTh BBHIBOJABI U 0000IEHNUS, JaBaTh apryMEHTHUPOBAHHbBIE OTBETHI,
NPUBOAUTE NPUMEPHI; CBOOOJHOE BiajaeHue. OIHAKO JIOMYCKaeTcs HECKOJbKO OIIMOOK B
OTBETE.
Ot 0 no 1 OamoB OLIEHUBAETCS OTBET, CBUAETENLCTBYIOLIMM, B OCHOBHOM, O 3HaHWUHU
MPOIIECCOB M3y4aeMOM MPEIMETHON OOJacTH, OTIMYAIOIIMICS HEIOCTATOUYHON TIyOWHOW M
MOJTHOTOW  PACKPBITUS  TEMBI; 3HAHMEM  OCHOBHBIX  BOIIPOCOB  TEOPHH;  C€i1abo
Cc()OPMHPOBAHHBIMU HABbIKAMM AHAIM3a SIBJIECHUH, MPOLIECCOB, HEJOCTATOYHBIM YMEHHEM
JlaBaTh ApI'YMEHTUPOBAHHBIE OTBETHI U IPUBOAUTDH ITPUMEPHI.
MaxkcuMaIbHOE KOJIMYECTBO 0AJUIOB 3a OIHO 3aIaHue — 3.
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