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JIMeT akTyaH3anum padodeil nporpaMMbl

PaBouag mporpamma mepecMOTpeHa, 00cyKIeHa H ogodpeHa g peamzarms B 2020 - 2021
y4eOHOM TONY Ha 3acefaHuH Kadeapsl MeTalmyprii H ¢cTaHTapTH3aALHH

[Iporoxom or 03 09 2020 T Ne 1
3ap. Kaenpoit. [ S>————"——" (.M. ['ONOBH3HHH

Patouag rporpaMma TiepecMOTpeHa, 00CyEIeHa H 0T00PeHA JNd peamHsalii B 2021 - 2022
yueOHOM TONY Ha 3acelaHiH Kadenpsl MeTalmyprii H ¢cTaHIapTH3aLHH

[Tporokomor 200 T Nev s
3aB. Kadenpoit C.M. lNonopmsHHH

PaGouag nporpaMma nepecMoTpeHa, 00cy &MeHa H 000peHa g peanisaiui B 2022 - 2023
yueGHOM TONY Ha 3acefaHuH Kadeapsl MeTamypri H ¢cTaHIapTH3aLHH

[Tporokomor 205 EiaNelm g
3aB. Kadenpoit C.M. onopMsHIH

PaBouag mporpanmma mepecMOTpeHa, 00cyRIeHa H ogo0peHa Iid peamisarmu & 2023 - 2024
yueGHOM TONY Ha 3acefaHi Kadeapsl MeTalmyprii 1 ¢cTaHZapTI3aliH

[Iporoxomor 200 pealNon
3ap. Kadenpoit C.M. NonormsHIH




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

[ensiMu OCBOCHHMSI TUCITUTIIMHBI (MO Ty J1s1) «MartepuraaoBeeHUE SBIISIOTCS:

- TpuOOpeTeHWe CTyIEHTAMU TEOPETUYECKHX 3HAHUH O 3aKOHOMEPHOCTSX,
CBSI3BIBAIOIINX COCTaB W CTPYKTYPY U ONPEACISAIONIMX CBOWCTBA MaTEPHAIIOB, MPAKTHUYECCKUX
HABBIKOB KOHTPOJSI W TMPOTHO3UPOBAHHUS CBOWCTB M TOBEACHHUS MAaTepUATIOB B Pa3IUYHBIX
YCIOBHSX UX 00paOOTKH 1 SKCILUTyaTalluu

- (opMHpOBaHHE WHXCHEPHBIX HABBIKOB Y CTYJCHTOB, YTO IO3BOJHUT BBIMYCKHHUKY
pemaTh 3a1a41, COOTBETCTBYIOIIHE €TI0 KBaTU(DUKAITUN

2 MecTO0 AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeJIbHON MPOIrpaMMBbl

JucuumimHa MarepuajaoBeZieHHe BXOJUT B BapHaTHUBHYIO 4acTh y4eOHOIro IjIaHa

00pa3zoBaTeNbHON MPOTPAMMBI.

Jins  u3ydyeHus  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHHWS  (YMEHHMs,  BJIaJCHU),
c(hOpMUPOBAHHBIE B PE3yIbTaTE U3YUEHUS TUCIUILINH/ IPAKTUK:

dusnka

duznueckas XuMus

Xumust

3HaHus (yMEHUs, BIAJEHUs), MOTyYSHHbIE IPU U3YUYEHUH JaHHOM JUCHUIUIMHBI OYyIyT
HEOOXOIUMBI [T U3YUYCHUS TUCIUILIINH/TIPAKTHK:

TexHon0rUa MPOU3BOACTBA KAIMOPOBAHHOM CTAIH

TexHonorusa nporu3BoACTBa MPOBOJIOKH

TexHonorusa Npor3BOACTBA METAJIIOU3ACIIUMA

MeTto1b1 MCClIeJOBAaHUN MaTEpHAJIOB U MPOLIECCOB

3 KomnereHunu o0y4amuerocs, (popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJISA) ¥ IIVIAHUPYeEMble Pe3yJIbTAThl 00yUeHus

B pesynbraTe ocBOCHMS AUCHUILTUHBI (MOIyJsl) «MaTepuaioBeneHre» 00ydarouuiics
JOJKEH 0071a1aTh CIIEAYIOIIMMU KOMIIETEHIUSMMU:

CTpyKTypHBIii [Tnanupyembie pe3ybTaThl 00yUeHUs
AJIEMEHT
KOMIETEHINH
ITK-12 criocoOHOCTHIO OCYIIECTBIIATH BEIOOp MaTepHUaIoOB IS U3/ACIHIA PA3IMYHOTO Ha3HAYCHUS
C Y4ETOM SKCIUTyaTallMOHHBIX TPEOOBAaHUI M OXpaHbI OKPYXKAroIel cpeibl

3HaTH (] OCHOBHBIC OIMPCACIICHUS U MMOHATHA MaTCPUAJIIOBCACHU A,

| OCHOBHBIE METO/bI UCCIIEIOBAHUM, UCTIOJIb3YEMBIX B MaTepUATIOBEICHHH;
] CYIIHOCTh U 3aKOHOMEPHOCTH MPOIIECCOB MPU KPUCTAILIH3AINH,
nedopmaruu, HarpeBe 1e(OpMUPOBAHHBIX METAJIOB;

] CyUIHOCTh U 3aKOHOMEPHOCTH (a30BBIX U CTPYKTYPHBIX MPEBPAIICHUH B
CIUIaBax MPU TEPMUYECKOM, TEPMO-MEXAaHUUECKOM U XUMHUKO- TEPMUUYECKOM
BO3JICHCTBUSAX;

| OCHOBHBIE I'PYIIIBI U KJIACChl COBPEMEHHBIX MaTepUajIoB U 00JacTH
MMPUMCHCHU A,

| BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MaTEPHATIOB U UX
M3MEHEHUS NOJ] BIMSHUEM yCIOBUI POU3BOJCTBA, 00paOOTKU U
AKCIUTyaTaluu;

MPUHIUITB BHIOOPAa COBPEMEHHBIX MaT€pHajIoB Ha OCHOBE MX
MEXaHUYECKUX, (PU3NUEeCKNX U PU3NKO-MEXaHUYECKUX CBONCTB




VYmeTh

[ aHaNMM3UPOBATh IAaHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOTHYECKUX
npolieccax Mpou3BoICTBa, 00pabOTKH U MOAM(UKALINN MaTepPHAJIOB U
HOKPBITHH TPUMEHHUTENBHO K PEIICHHUIO TOCTABJICHHBIX 3a/1a4;
BBIOMPATh MaTepHaj U PEKUM €ro 00pabOTKH, UCXOIS U3 YCIOBHNA €T0
HKCIITyaTalH U KOMIUIEKCA IPEABSIBIAEMBIX TpeOOBaHUIHA

Biaaners

| mpakTU4YeCKUMHU HaBBIKAMHU MCIIOJIb30BaHHUsI OCHOBHBIX METOJIOB
UCCIIEIOBaHMs B 001aCTH MaTepPUAIOBEACHNUS;

| HaBBIKaMU BBIOOpa MaTepuasia jsl pa3IMyHbIX U3, PEKUMOB €ro
00paboTKH, KOHTPOJISI KaYeCTBA MPOAYKLUHU C YUETOM IKCIUTyaTallMOHHBIX
TpeOOBaHUI U OXPaHbl OKPY KaIOLIEH cpebl

"] BO3MOKHOCTBIO MEXIUCHUIUIMHAPHOTO IPUMEHEHUSI MaTEPHaJIOBEACHMUS;
HaBBIKAMU OLIEHKU TEXHOJIOTUYECKHX M CIIyKEOHBIX KaUeCTB MaTepHAaJIOB
MyTeM KOMIUIEKCHOTO aHaJIM3a UX CTPYKTYPbI U CBOMCTB, a TaK¥Ke
Pe3yIbTaTOB (PU3MKO-XUMUYECKHUX, KOPPO3SHMOHHBIX U IPYTHX UCIIBITAHUH




4. CTpyKTypa, 00b¢éM N conep:KkaHne TUCHUILIMHBI (MOXYJIsA)
OO6mas TpyA0EMKOCTh TUCHUILIMHBI COCTaBIsIeT 9 3adeTHBIX eauHuIl 324 akaj. 4acoB, B TOM

YUCJIIC:

— KOHTaKTHas padoTa — 124,8 akaJ. 4acos:
—ayautopHas — 119 akaj. yacos;

— BHEAyIUTOpHas — 5,8 akaj. 4acoB

— caMocTosTenbHast pabora — 163,5 akaj. 4acos;
— MOJArOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

CDopMa aTTeCTalluu - 3a4€T, DK3aMCH

AynutopHas gE s
e KOHTaKTHast pabora 4 = ®opma TeKyLero
=
B aKaJl. yacax o Bu KOHTPOJISL
Pasznen/ Tema 3 (B axaz. uacax) £ A . p Kon
g 3 © | caMOCTOATENIbHON | yCIIeBaeMOCTU U
JUCLUATUIAHBI 5 E = . | xomnerenyu
3 Q0 & paboTbl IIPOMEKYTOYHON
na6. | mpakr. | £ & -
Jlek. 5 & IT
3aH. | 3aH. | O &
1. Benenue
1.1 Knaccuguxkarms
CamocrosTenbHOoe
MaTEepHajoB; UX OCHOBHBIC o
CBOWCTBa TIPUHIUIIBI U3YHCHHE YHCOROiH
> p 4 2 5 JIUTEPATyPHI, VYeTHbIi onpoc [K-12
BbIOOpa ¥ MCIOIb30BAHUS,
KOHCIIEKTOB
poib MaTepuana B .
. JIEKIHH,
SKCIUTyaTalK U3JICTIHA.
Hroro no pazneny 2 5
2. ATOMHO-KPHCTAJUINIECKOE
CTPOEHHE METAJLIOB.
o CamocrosTenbpHoe
2.1 OcHOBHBIE THIIBI CBSI3EH. o .
n3ydeHue yuebHoi| VYcTHBIN orpoc
Kpucrannuueckast pemerxa.
2 6 JIUTEPATyPHI, KonTponbuas [K-12
Tomumopduszm.
KOHCIIEKTOB pabora
AHm30TpOnHS. N
JIeKIUH
4
CamocTrosTenbHoe
2.2 HedexTnl o .
n3ydeHue yuebHoi| VYcTHBIN ompoc
KPHCTAJIIMYECKOT O
2 6 JIUTEPaTypHl, KonTponbhas [K-12
CTpOEHHUSI. MexaHu3Mbl
ddy3uu KOHCIIEKTOB pabora
Y JIeKIUn
Uroro no pazmeny 4 12
3. Kpucrammm3zamus pacriaBoB:
3.1 Camorpou3BoJbHas CaMocTosTenpHoe
KpUCTAJTU3ALHMA. H3ydeHue yueOHou
Mexanusm pocta| 4 2 6 JIUTEPATYPBI, YcrHBIi onpoc IK-12
kpuctaiioB.  [lapamerpsl KOHCIIEKTOB
KpUCTAJUTH3AIIHI JIEKIIHH,




3.2 He camonpousBoibHas

CamMocTosTeTbHOE
u3ydeHue yueOHon

JUTEPaTypHL 3amuTa
KPHCTAIITH3AILIA. KOH(?HCIZ/”E)OB, 11a00paToOpHBIX
MoaudunupoBanue. 6 . PATOPHEIX [K-12
JeKLUH, paboT, yCTHBIN
HennputHas
MOJITOTOBKA K ompoc
KpUCTaJUTU3alus
1abopaTopHBIM
pabotam
Wroro no paspeny 12
4. [Jedopmamuss ©  HarpeB
Je(hOPMUPOBAHHBIX MaTEPUAIOB
CamocrosTenbHoe
4.1 VYupyras u o
u3yueHHe yuyeOHOU
IacTH4YecKas JedopMarius. .
JIUTEPATYPHI, YcTHBIi ompoc,
Mexanusm  nedopmMaruu.
KOHCIIEKTOB 3aInTa
W3MeHeHne CTPyKTypbl H 6 . IK-12
. JIEKIHH, 11a00paTOpHBIX
CBOWCTB
MOATOTOBKA K pabor
HONUKPUACTAIIIHIECKOTO
MeTaJula npu redpopmManun 71aGopaTopHriM
p P pabotam
4
CamocrosTenbHoe
u3yueHHe yueOHOU
4.2 V3meHeHue CTPYKTYpHI JIUTEPATYpPHI, YcTHBIi ompoc,
U CBOICTB MpU Harpese 6 KOHCIIEKTOB 3aInTa K-12
e OpPMUPOBAHHOTO JIEKIHH, 11a00paToOpHBIX
MeTaa MOATOTOBKA K pabor
11a00paTOPHBIM
pabotam
HWroro no pazgeny 12
5. Mexanuueckue  CBOMCTBa
MaTepHaIoB
CamocrosTenbHoe
5.1 OcHoOBHblE NOHATHA U o .
6 |u3yuyeHue yueOHOI| VYcTHBIM onpoc [K-12
orpeJeNIeHHs
JIUTEPaTyphl
CamocrosTenbHoe
u3ydyeHue yuyeOHoMH
5.2 CrangapTHbIe JIUTEPaTyPHI, VYerHbl# ompoc,
WCIBITAHUSA: UCHBITAHUE HA 6 KOHCIIEKTOB 3ammra K-12
pacTsDKeHue, UCTIBITaHNE JIeKIHH. 71a00PaTOPHBIX
TBEPIOCTH IonroroBka pabor
4 nabopatopHoOi
pabote
CamocrosTenbpHoe
53 WcnsiTanus pu u3ydyeHue yueOHoM
JTMTHAMHYECKOM JIUTEPATyPHI, VYerHbl# ompoc,
Harpy»eHuW;  HCIIbITAaHUA 6 KOHCIIEKTOB 3ammra K-12
npu IIUKJIMYECKOM JIeKIHH. 71a00PaTOPHBIX
Harpy>eHuH; CBOHCTBA, KaK IonroroBka pabor
MIOKA3aTeNIn KayecTBa 7a00paTOpHOI
pabote
Uroro no pazmeny 18

6. da3oBble U CTPYKTYpHBIE
[pEeBpaLLICHHUs B
JIBYXKOMIIOHCHTHBIX CHCTEMaXx.




6.1 OCHOBHBIE PaBHOBECHBIE

CamMocTosTeTbHOE
u3ydeHue yueOHon

JIUTEPaTypHl, 3amuTa
JarpaMmbl COCTOSIHUS
. KOHCIIEKTOB 1a00PaTOPHBIX
JBOHHBIX cucTeM; (a30Bble 4 2 6 . N [K-12
JeKLUH, paboT, yCTHBIN
IpEeBpalieHus] B CIUIaBax;
MOJITOTOBKA K ompoc
TUIBI CTPYKTYPHI CIJIABOB
1abopaTopHBIM
pabotam
CaMmocrosTenbHoe
usyueHue yueOHou | [IpomexyTounas
6.2 OcHOBHBIE JIUTEPATYPHI, aTTecTanus
3aKOHOMEPHOCTH  (ha30BBIX KOHCIIEKTOB 3amuTa
NPEBPALCHUI B  TBEPAOM 2 6 JIEKIIHH, 11a00paToOpHBIX [K-12
cocrosinuu. Knaccugukarus MOJITOTOBKA K pabor.
(ha30BBIX IPEBpALICHUI. nabopaToOpHBIM Konrponbhas
paborawm, pabora
KOHTPOJIbHBIM
HUroro no pazmeny 6 2 12
7. CrunaBbl CUCTEMBI
JKEJIe30-yIIIePO]
7.1 XapakTepucTuka
CamocrosTenbHoe
KOMITOHCHTOB u ¢a3 o
u3ydyeHue yueOHoH
cucremst Fe-C. Jlnarpamma 4 6 JIUTEpaTypsl YcrTHBI# onpoc IK-12
cocrostuusi  Fe —  Fe3C PaTypEl, P
KOHCIIEKTOB
(MeTacTabmipHOE N
JIeKIHH
paBHOBecHE).
CamocrosTenbHoe
u3yueHue yuyeOHOU .
Y Y YcTHBIi ompoc,
JIUTEPaTypHI,
3aInTa
7.2  Kpucrammmzauus U KOHCIIEKTOB
. 1a60PaTOPHBIX
(dbopMupoBaHHE CTPYKTYPBI 2 4 7 JeKIUH aGoT [K-12
CTaJiei u OeNbIX YyTryHOB IIOATrOTOBKA K P i
N BBINOJIHEHHE
nmabopaTopHO o
KOHTPOJIbHOH
pabore, K
KOHTPOJIBHOM
7.3 JnarpaMMa COCTOSIHUS
Fe -  CI'P.(crabunbHoe
paBHOBecHE).
CaMmocrosTenbHoe
Kpucrannuzauus u o
(dhopMupoBaHHE CTPYKTYPBHI U3YCHHE YUCOROl
PMHP PYKTYP 2 7,2 JINTEPATYPBHI, YcrHbli onpoc IK-12
CephIX UYTryHOB. BiusiHue
KOHCIIEKTOB
hopmbl rpaUTHBIX .
. JISKIUH
BKJIIOYEHUH U CTPYKTYpHI
METaJNINYECKOH OCHOBBI Ha
CBOWCTBA CEPOro YyryHa
Uroro no pazmeny 8 4 20,2
HWroro 3a cemectp 34 17 91,2 3au€r
8. Knaccudukanus, MapKupoBKa
" MPUMEHECHUE
JKEJIe30YTIIEPOANCTHIX CIIABOB.
CamocrosTenbHoe
8.1 CBs13b MEXIy u3yueHue yueOHOU 3amura
CTPYKTYpOil M CBOWCTBaMH JIUTEPATypPHI, 11a00paToOpHBIX
CephIX YyT'yHOB. KOHCIIEKTOB paboT, yCTHBIH
2 4 6 . IK-12
Knaccudukanus, JICKIUH, ornpoc,
MapKHpOBKA M NPUMEHEHHUE MIOATOTOBKA K KOHTpOJIbHAS
CepBIX YyT'YHOB n1abopaTOpHBIM pabora

paboram




CamocTosTensHOe

u3ydeHue yueOHon 3amuTa
8.2 BnusHue yriepoga u Y Y -

o 9 JIUTEPaTypHl, 1ab0paTOPHBIX
TPUMCECCH Ha  CBOMCTBA KOHCIIEKTOB a00T, yCTHBII
craneil.  Knaccuduxanus, 6 . p Y [K-12

JeKLUH, orpoc,
MapKHpOBKA M NPUMEHEHHUE
N HOATOTOBKA K KOHTPOJIbHAs
YIJIEPOIUCTHIX CTANCH
1abopaTopHBIM pabora
pabotam
Wroro no paspeny 12
9. ®a3oBble TpeBpamieHHs B
JKEJIE30YTTIEPOAUCTHIX CIIABAX
CamocTrosrenbHoe
u3yueHHe yuyeOHOU
JIUTEPaTypBhl, 3ammra
9.1 IlpeBpamenus B cTamu 6 KOHCIIEKTOB nabopatopHOH MK-12
IIPU HAarpPeBe U OXJIKACHUU JIeKIUH, paboThI, yCTHBIH
MOATOTOBKA K ompoc
n1abopaTopHOI
paborte,
CamocTrosTrenbHoe
u3ydeHue yaeOHon 3amuTa
9.2 IIpeBpamenus Y Y N
JITEPaTypBhl, 1abopaTopHOi
MapTEHCHTa M OCTATOYHOTO .
KOHCIIEKTOB pabOoTHI, yCTHBIH
ayCTeHUTa TIpU  Harpese 6 N [K-12
N JIEKLIUH, ompoc,
(npu oTmycke) 3axajeHHOH
MOATOTOBKA K KOHTPOJIbHAS
cTanu .
KOHTPOJIbHOM pabota
pabote
Wroro no pazneny 12
10. OCHOBBI TEPMUYECKOU
00paboTKH
CamocTosTenbHoe
H3y4eHue y4eOHOM
JIUTEpaTypsl 3amura
10.1 INousiTust 00 OCHOBHBIX PaTypel, H .
. KOHCIIEKTOB 1abopaTopHOi
BHJaX TePMHUIECKON 6 N N [K-12
JIeKINH, pabOTHI, yCTHBIH
00paboTKu
MTOJITOTOBKA K ompoc
11a00paTOPHBIM
pabotawm,
CamocTosrenbHoe
n3y4eHue y4eOHOM
JIUTEpaTyphl 3amura
10.2 Knaccudukarms, 1eib paTypsbl, N
KOHCIIEKTOB n1abopaTopHOi
W  TpUMEHEHHE  BUJIOB 6 N N [K-12
o JIeKINH, pabOoTHI, yCTHBIH
TepMUYECKOH 00pabOTKH
MIOJITOTOBKA K ompoc
11a00paTOPHBIM
paboTtam
Uroro no pazmeny 12
11. Crpykrypa u CBOHcTBa
JICTHPOBAHHBIX CTaIEH
CamocrosTenbHoe
11.1 BrnusiHue nerupyronmx o
. u3ydeHue yueOHoH
3JIEMEHTOB  Ha  (ha30BbIi
. JIUTEPaTypHI, 3amuTa
COCTaB M CBOICTBa; Ha .
KOHCIIEKTOB n1abopaTopHOi
IpeBpalleHds B CTalW; 6 . . [K-12
JeKLUH, paboTHI, yCTHBIH
KJaccuUKaIus u
HOATOTOBKA K ompoc
MapKUPOBKA JIETUPOBaHHBIX
nmabopaTopHBIM

crajie

paborawm,




11.2  OcHOBHBIE TIPYHIBI

JIETUPOBAHHBIX cTanei: CamocrosTenbHoe
KOHCTPYKLIMOHHBIE  CTaJIH, u3yueHue yuyeOHOM | YCTHBIH ompoc,
WHCTPYMEHTAIIbHBIE ~CTaJH, 6 JIUTEPATYPHI, KOHTPOJIbHAS [K-12
CTaJu c 0COOBIMH KOHCIIEKTOB pabora
XUMHAYECKUMHU u JeKIUH
(hU3NYECKUME CBOICTBAMHU
Wroro no pazneny 12
12. CrinaBbl IBETHBIX METAIIOB
CamocrosTenbHoe
u3ydeHue yueOHon
JIUTEPATYPHI, Sammra
12.1 Menp 1 ee CIUIaBbl; UX KOHCIIEKTOB .
. . n1abopaTopHOi
CTPYKTYpa, CBOIICTBa, 4 TEKIUH, N [K-12
MapKHUPOBKa M PUMEHEHUE MOJITOTOBKA K padoTs, ycrubiii
nmabopaTopHO onpoc
pabore,
KOHTPOJIBHOM
CamocrosTenbHoe
u3ydyeHue yueOHoOM
12.2  AnromuHWEL W ero JUTCPATYPBI, 3amura
KOHCIIEKTOB .
CIEBBI, X  CIPYKTYpa, 4 [— Ha60paTOpHOI/Iv K-12
CBOWCTBa, MapKHpPOBKa H paboThI, yCTHBIN
NIpUMEHEeHNE MOArOTOBKA K orpoc
nabopatopHOH
pabore,
KOHTPOJIbHBIM
CamocTrosrenbHoe
12.3 Tutan M ero CIJaBbl: u3yueHHe yueOHOU
CBOWCTBa, [IPUMEHEHUE, JIUTEPATYPHI, YCTHBIH OIpoc,
MapKUpPOBKA. 4,3 KOHCIIEKTOB KOHTPOJBbHAS [K-12
AHTUGPUKIIMOHHbIE JIEKLUH, pabota
CIIIaBbI; 6a00MTEI MMOATOTOBKA K
KOHTPOJIbHBIM
Uroro no pazmeny 12,3
13. [TopomkoBsle,
KOMIIO3UI[IOHHBIE, amopHbIe
MaTepuabl
13.1 [TopomkoBeie CamocTosTenpHOe
(MeTaiIoKepaMU4ecKue) u3yueHue yuyeOHOU
MaTepHUaIbL: OCHOBBI 3 JIUTEPATYPHI, YcTHBI ompoc IK-12
TEXHOJIOTHH MOJIyYeHus, KOHCIIEKTOB
CBOMCTBA U BUJIEL. JICKITAM
13.2 Komnosumnuonnsie CamocTosTenbHoe
MaTepHabl: oOrmas H3ydeHue yueOHou
XapaKTepUCTHKA, JIUTEepaTyphl, 3amuTa
KIaccu(uKaIms, BBIOOD KOHCIIEKTOB nabopaTtopHOi
MaTEpUasoB  MaTpULbl U 3 JIEKIHH, paboThI, yCTHBIH MK-12
HaIOJHUTEI, BUIBI MIOJITOTOBKA K orpoc,
KOMITO3UIIMOHHBIX nabopatopHOi KOHTpOJIbHAS
MaTepHajoB, UX CBOWCTBA U pa0ore, pabora
npuMeHeHue.  AmopdHsle KOHTPOJIbHOM
METaJLTBI. pabote
Uroro no pazmeny 6

MaTCepuaibl

14. Hemeranmmnueckue




14.1 IlnacTuyeckre MaccChl:
COCTaB M KJacCU(UKAIUS;

CamocrodrenbHoe
u3ydyeHue yueOHoi

Ba)KHEHIINE BHJIBI 2 6 JIUTEPaTypPHI, VYerHbli onpoc [K-12
miacTMacc u ux KOHCIIEKTOB

MIpUMEHEHNE JIeKInN

HUroro no pazmeny 2 6

Hroro 3a cemectp 34 34 72,3 9K3aMeH

Hroro no puciurivae 68 51 163,5 3auer, sk3amen  |I1K-12




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jlexuuu npoxoAsT B TpaJUILIMOHHOM (popMe, Ha TaKHUX JIEKIMSX 1aeTCs IEPBOE LIETOCTHOE
IIPEJICTaBICHNE 00 y4eOHOM IpenMere, " c IIPUMEHEHUEM
MHPOPMAMOHHO-KOMMYHHUKAITHOHHBIX ~ 00pa30BaTEIbHBIX TEXHOJNOTHH C  NPHUMEHEHHEM
WITIOCTPATUBHBIX, TpaMuecKuX 1 BUAEOMATEPHAIIOB

JlexuMoHHBIN MaTepuan 3aKperIsieTcsl B Xo/ie J1abopaTOPHBIX padOT C MCIOIb30BAaHUEM
TPaJUIIMOHHOTO METOAa OOyYeHHUs, Ha KOTOPBIX BBINOJHACTCS SKCIIEpUMEHTalbHas paboTa c
AQHAJIOTOBBIMM MOJIETISIMU  pEaJIbHBIX OOBEKTOB, MO3BOJIAIOIIAS YCBOUTh MaTe€pHall IyTeM
BBISIBJICHUS CBSA3E€H MEKy KOHKPETHBIM 3HAHUEM U €70 IPUMEHEHHUEM.

CamocTrosTenbHass paboTa CTYyAEHTOB CTUMYJUPYET CTYJEHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TeEM B MPOLIECCE BBHIMOIHEHUs J1a00paTOPHBIX paboT, MOATOTOBKU K KOHTPOJIbHBIM
paboTaM U UX BBIIIOJHEHUS, IOJITOTOBKE K UTOTOBOM aTTeCTallUH.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHHe CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
[IpencTaBieHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHb! B IPUIIOKEHUN 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 0O0ecneYeHHne JUCITUIIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTYpa:

1. Anackun, A.M. MarepuanoBeieHUE U TEXHOJIOTHUSI METAJUTMUECKUX, HEMETAJUTMUECKUX
¥ KOMIIO3UITMOHHBIX MaTepuajoB [InekTpoHHbINA pecypc]/ A.M. Anackun, A.H. KpacHoBckmii —
Mocksa, DOOPYM: NH®PA-M, 2018 — 400 C Pexum JOCTyna
http://znanium.com/bookread2.php?book=944397

2. llly6un, U. I'. OcHoBbI MaTepuanoBeneHus : yueOnoe nocodue / . I'. lly6un, M. B.
[lly6una ; MI'TY. - Maruurtoropck, 2014. - 193 c. : wn., nuarp., cxemsl, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=794.pdf&show=dcatalogues/1/11156
39/794 pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIH. -
ISBN 978-5-9967-0461-3. - UmeeTcst neyaTHBI aHAJIOT.

3. Hly6un, U. I'. OCHOBBI TEOPETHUECKOTO MaTepHalOBeIeHHs | yaeOHoe mocooue. Y. 1/
. T. ly6un, M. B. llly6una ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 351eKTpoH. ONT. AUCK
(CD-ROM). - 3aru. c TUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2874.pdf&show=dcatalogues/1/1134
061/2874.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JeKTPOHHBIN. - CBeieHust JocTyIHbI Takke Ha CD-ROM.

4. y6wun, U. I'. OcHOBBI TEOPETUUECKOTO MaTepUaNIoOBeeHUs : yueOHoe mocodue. Y. 3 /
. T. lly6un, M. B. llly6una ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 351eKTpoH. ONT. AUCK
(CD-ROM). - 3aru. c TUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2875.pdf&show=dcatalogues/1/1134
067/2875.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JeKTPOHHBIN. - CBeieHus JocTyIHbI Takke Ha CD-ROM.

0) lonoJiHUTEIbHASA JINTEPATYypAa:

1. Ememtomun, A. H. MertamnoBenenne u TepMuueckas 0opadortka. CoBapb-CipaBOYHUK
TEPMHHOB Ha PyCCKOM, aHTJIMICKOM U HEMEIIKOM $sI3bIKax : yueOHoe mocooue / A. H. EmemtommH,
E. B. [lerpouenko, O. C. MonoukoBa ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anekTpoH.
ont. guck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=1443.pdf&show=dcatalogues/1/1123
964/1443.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
AJIEKTPOHHBIN. - CBenieHus 1ocTynHbl Takke Ha CD-ROM.

2. Komuesa, H. B. Atnac mukpocTpykryp: ydeObHoe mocobue [mis By3oB] / H. B.
Kommesa, 1O. 10. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY,
2019. - 1 »snektpoH. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true (mara oOpamenus: 28.10.2019). - MakpoodsekT. - Tekcr
AJIEKTPOHHBIN. - CBenieHus 1ocTynHbl Takke Ha CD-ROM.

B) MeToan4yeckue yKazaHusi:

1. umkosa, C.I'. MccrnenoBanre BIMSHHUS XOJOAHOW TUIAaCTUYECKOU nedopmanuu u
MOCJIEIYIOIIEr0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPAOCTh MajoyriaepoaucTou cranu|Tekcr]:
METOJA. yKa3. K JlabopaTopHOW pabore mo muciuiuimHe «MarepuanoBegaeHue. TexHOmIorus
KOHCTPYKUMOHHBIX MaTepuanioBy / C.I'. [llumkoBa- Marauroropck: MI'TY, 2015 r.-15 ¢

2. KonmieBa, H.B Xene3oyraepoaucteie cruiaBbi[ TekcT]: MeTOa. yKa3. K gabopaTopHOI
pabote mo mucruruinHe «MatepuanoBeneHue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepUaIoBy /
H.B Komnuesa, .H Ememtomun, E.B Ilerpouenko - Marautoropck I'OY BIIO «MI'TY»,2014r —
42c.

3. umkosa, C.I'..Metoandeckue ykazaHus K 1a00paTOpPHBIM paboTaM IO TUCIUILUIMHAM
«MexaHudeckne CBOMCTBa MeTalioBy, «MatepuanoBenenue TKM» [Tekcrt]: /, C.I' Illumkosa,
E.B. Ilerpouenko.- Marautoropck: MI'TY, 2014r.- 36¢

4. Ilunakuna, M.B.[loctpoeHune auarpamMMbl COCTOSIHHSL CUCTEMbI crjiaBoB Pb-Sb
[Tekcr]: wmeronm. yka3. k mabopaTopHoil pabore mno aucuuiuinHe «MarepuaaoBeacHHE.
TexHONOTHS KOHCTPYKIHMOHHBIX MartepuanoB» /M.B  Ilunakuna, E.B.Ilerpouenko, -
Maruuroropck: MI'TY 20015 r. -8c.

5. Konniea, H. B., M3y4ueHne MUKpOCTPYKTYpBI JIETMPOBAaHHBIX cTajieil [TekcT]: meTox.
yka3. K JaboparopHoil pabore mo mucuuruimHe «MatepuanoBenenue» / H.B Kommesa
-MarnuTtoropck MI'TY 2016 r.- 9c.

6. Kommea, H.B. HM3yyeHue MakpoCTpyKTyphl JMTOTO MeTalla M JEHIPUTHOM
kpuctammm3aiuu|[ Tekcr]:  MmeTon. yka3. K jabopaTopHoil paboTe 1O  IUCIUIUIMHE
«Martepuanosenenue» / H.B Konmesa., B.B.Uykun, 0.0 EdumoBa— Marautoropck:13a-Bo
Maruauroropck.ro.rexs.yH-ta um.I".M.Hocosa. 2016 r -7c.

7. Kommesa, H. B..M3yueHne MHKpPOCTPYKTYphl CTald W YyryHa B HEPABHOBECHOM
cocrosHuu| TekcT]: MeTo. yka3. k 1abopaTopHO# paboTe o AUCHUILIINHE «MaTepruanoBeeHUE)
H. B.Komnmesa, }0.10. Ebumosa, B.B Uykun - Marautoropck: MI'TY, 2014 r.- 12c¢.

8. Ilerpouenko, E.B. 3yueHne MUKpOCTPYKTYpBbI LIBETHBIX METAJJIOB U CILIABOB [ TekcT]:
METO/1. yKa3. K jJabopaTopHo# pabote o nucuuriuinae «MarepuanoseaeHue», E.B Ilerpouenko
10.10. Edpumosa -Marunutoropck: MI'TY 2016 r.-12c.

9. KommieBa, H.B M3ydenne mpuHIUIIOB pabOTHl U YCTPOMCTBA METAILIOTPa()UIECKOTO
mukpockona[Tekcr]:  merox. yka3. K  jabopaTtopHoi — pabore 1O  TUCIMILIMHE
«Martepuanosenenue» /H.B. KonieBa, A.H. Ementomun, E.B [Terpouenko - Marautoropck 'OY
BIIO «MI'TVY»,2014r —9c¢

10. IIumxosa C.I'. M3ydeHwe OCHOBHBIX THUIIOB 1uarpamMm (a3oBOTO paBHOBECHS
JIBYXKOMITOHCHTHBIX METAJUTMUECKHUX CIUIaBOB[TekcT]: MeToaA. yKa3. K JJabopaTopHOM padoTe 1o
nucturmuae «Marepuanosenenney / C.I'.IIumkosa - Marautoropck: MI'TY 2015r.- 21c.

11. CaBenbesa, P. H. Matepuanosenenue : 1adbopatopHslii nmpakTukyM / P. H.



CasenbeBa ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 anextpon. ont. auck (CD-ROM). - 3arn
c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1496.pdf&show=dcatalogues/1/1124
027/1496.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOwsekT. - Tekcr
AJIEKTPOHHBIN. - CBesieHus noctynHel Takke Ha CD-ROM

METOANYECKUE YKA3AHUA VI OBYHYAIOIINXCA

10 OPTAHU3ALIMU CAMOCTOSTEJILHOM PABOTHI ITO JIMCLIUTTIINHE

«MarepuanoBeneHHE.»

I[MPO®INJIb OBPABOTKA METAJIJIOB U CIIVIABOB JABJIEHMEM (METU3HOE

I[TPOU3BOACTBO)

CamocrosTenpHas paboTa crocoOCTBYeT (OPMHPOBAHUIO y OOYUYAIOMIMXCS HABBIKOB
paboThl C JUTEpaTypoi, pPa3BUTUIO YMCTBEHHOIO TpyJa M IOMCKaM B NMPHOOPETEHHUH HOBBIX
3Hanuii. CamocTosTenbHass paboTa BKIIOYAeT T€ pas3ieibl Kypca, KOTOpble HE TOYYHIIH
JIOCTAaTOYHOT'O0 OCBEILEHHs Ha JIEKIUAX 10 MPUYMHE OIPAaHMYEHHOCTH JIEKI[MOHHOTO BPEMEHU U
Oonpiioro obbema wu3ywyaemoro Marepuana. Orcroga ciuemyer, uTo 0e3 cepbe3HOou
CHUCTEMaTHUYECKOW  CaMOCTOSITENbHONH  paOOThl  MOJY4YUTh TpeOyemMylo TMOATOTOBKY K
IPOMEKYTOYHOM aTTECTallMi HEBO3MOXHO. OCBOEHHE MPOTPaMMBI Kypca MPeAIoiaraeT, 4To Ha
CaMOCTOSITENIbHOE M3Yy4YEeHUE AMCLUUIUIMHBI CTYJEHT JOJDKEH IpelyCMaTpUBaTh B CpEIHEM IO
YeThIpe Yaca B HeJIENI0 Ha TIPOTSHKEHUH BCETO CEMECTpa.

JUist JTyd1iero ycBOHHsI U3JI0’)KEHHOT0 MaTepuaia, He00X0AMMO OBTOPEHUE MaTepuana,
IIPOWJIEHHOT' O paHee.

Taxxe He0OXOAMMO FOTOBUTCS K BBIOOPOYHOMY OIPOCY, Pe3yJIbTaThl KOTOPOI'O BIUSIOT
Ha OKOHYATEJBHYIO OIIEHKY O TUCIUILIHHE.

OcHOBHasi 4acThb BPEMEHH, BBIJCJICHHAss Ha BBIIOJIHEHUE J1a00OpaTOpHOM paboTHl,
3aTpayMBaeTCs Ha CaMOCTOSTENbHYIO MMOAroTOBKY. CTYyOeHT JOJDKEH TOHHUMATh, YTO
METOAMYECKOE OIUCAHWE — 3TO TOJbKO OCHOBAa JUIS BBINOJHEHHsS pPAa0OThl, YTO HaBBIKH
AKCTICPUMEHTUPOBAHHSI 3aBUCAT HE OT KQU4eCTBA ONHMCAHUS, & OT OTHOIICHHUS CTyIeHTa K paboTe
4T0 (hopMasibHO, O€3lyMHO MPOJIEIaHHbIE U3MEPEHUS — 3TO MMOTpaueHHOEe BIyCTYI0 BpeMs. Eciu
oOyJaromuiicsi mpucTtynmaer K pabore 0e3 HYETKOTO MPENCTaBICHUS O TEOPHH H3y4aeMOro
BOIIPOCA, OH HE MOXET «y3HATh B JIUII0» (PU3HUECKOE SBJICHHE, HE CYMEET OTAEIUTh U3y4aeMbli
3P PEKT OT CIIydalHBIX TIOMEX, a TAaKXKE OKAKETCS HE B COCTOSHUM CYIHTh 00 MCIPABHOCTH U
HEHCIIPABHOCTH YCTAHOBKHM. DTOMY JTally BBIMOJHEHHUS paOOThI IMPEIIIECTBYET «IOMYCK K
pabote». DTOT ATam HEOOXOTUM M MO TOM NMPUYHMHE, YTO B JJAOOPATOPHOM IMPAKTHKYME YacTo
U3y4aeTcs TEMBI, €1lIe He IPOUYUTAHHbIE Ha JIEKIMAX U Ja)Ke HE BKIIFOUEHHBIC B JIEKLIIUOHHBIN KypC.
Jns o0nerdyeHuss MOATOTOBKM K CAade TEOPETHUECKOro MaTepuaya MOJe3HO OTBETUTh Ha
KOHTPOJIbHBIE BONPOCHL, CHOPMYITUPOBAHHbBIE B METOJUUECKOM OITUCAHUU.

BrimonHenue 1abopatopHbIX paboT ocymiecTBisiercs: rpynnaMu. KaxaoMmy cTyIeHTy B
Ipynne BblJAeTCd HWHIMBUAyaJIbHOE 3aJaHMe. B KoHIEe mnpoBeneHHs pabOThl pe3yJIbTAThI
000011at0Tcs B BUIE TaOIUIL, Tpa(UKOB, 3apHUCOBBIBAIOTCS U3YUEHHBIE MUKPOCTPYKTYPHI.

Jlnst nmoBeimeHust 3GGHEKTUBHOCTH CaMOCTOSITEIHPHOM pabOThl HEOOXOIUMO TPaMOTHO
pacmanupoBath BpeMs. [1oaToMy HE00X0IMMO TOYHO OIpeNeNuTe CBOKO 1enb. Eciu ¢ camoro
Hayajaa Bbl ONPEAEINTE «IIyHKT HA3HA4YEHUs», €CTECTBEHHO BBl JOCTUIHUTE €r0 HaMHOIO
obIcTpEe.

CocpenoToubTech Ha INIABHOM: BO3BMUTE JIMCTOK OyMaru M 3allMIIUTE HA HEM B MOPSAIKE
BOXHOCTH CaMble CpPOYHBIC Jlela M He MNPUCTYMaHTe K CIEeAyIolleMy, IOKa HE 3aKOHYHUTE
npeabIayLiee.

[TpunymeiBaiiTe cebe MOTHBALMK, HEOOXOIUMO MPEBPATUTH CBOM 3aHATHS U3 «HAI0» B
«XoueTcs». YCTAaHOBUTE TBEpIble CPOKM, MPUYEM CPOKH JIOJDKHBI ObITh peanbHbIMH. He
OTKJIaJIbIBANTE 3aIUIAHUPOBAHHOE JEI0 CO JHA Ha JeHb. llpucrymaiite k gemy cpasy ixe.
Ncnonp3yiiTe BpeMs NOJHOCTHIO. Beeria ecTb BO3MOKHOCTh HAMHOT'O YBEJITUYUTDH CBOE



IPOU3BOANTEILHOE BPEMsl, TIOJTHEE €TI0 UCTIONB3Y L.

AHanu3 yu4eOHOM TUTepaTypsl MO3BOIHI BBISIBUTH, YTO HA YPOBHE BHICIIET0 0Opa30BaHHS
ycIiemHoe 00y4eHHEe HEBO3MOXKHO 0€3 HAaIW4Hs OIPENENIEHHOTO YPOBHS HMHTEIUICKTYaJIbHOTO
pa3Butus. YeM Jryuine pa3BHUTHI y YellOBEKa MO3HABATEIIBHbIEC TIPOLIECCHI, TEM 00JIee CIOCOOHBIM B
00y4YEHHH OH SIBIISIETCS, TO €CTh OT YPOBHSI Pa3BUTHS MIO3HABATEIBHBIX IPOIIECCOB 00YUYAIOIINXCS,
3aBUCHT JIETKOCTh M 3 (HEKTUBHOCTH UX O0YyUEHHUS.

[Ipy moOArOoTOBKE K DJK3aMEHY YIHOPSA0YbTE CBOM KOHCIIEKTBI, 3alliCH, 3aJaHMHA.
[IpukuabTe Bpems, HE0OXOAMMOE BaM sl MOBTOPEHUS Kakaoi dacth (OJ0Kka) MarepHana,
BBIHOCHUMOTO Ha 3k3aMeH. COCTaBbTE pPAaCHHCaHHE C Y4€TOM CKOPOCTH IOBTOPEHHs MaTepHaia,
JUISL 4eTO: Pa3/IeNINTe BOIPOCHI Ha 3HAKOMBIE (IO JIEKIIHOHHOMY KypCy, JAOOpaTOpHBIM 3aHSATHSM,
KOHCIIEKTUPOBAHHIO), KOTOpPhIE MOTPEOYIOT JIWIIb MOBTOPEHUS W HOBBIE, KOTOpPBIE MpPUICTCS
OCBaMBAaTh CAMOCTOSTENbHO. HauHUTE C TEM XOpOIIO BaM N3BECTHBIX U 3aKPETUTE HX C TOMOIIBIO
KOHCIIEKTa M y4eOHHWKa; 3aTeM IOIMOJHUTE CBOW TEOPETHUECKUI Oara)k HOBBIMH 3HAHUSIMH,
00s13aTeIbHO BOCTIOIF30BABIIICH PEKOMEHIOBAaHHOI JINTEPaTypOH.

[IpaBUAbHO HCHONB3YyHTE KOHCYJIBTAIlMM, KOTOPBIE TPOBOAUT  IPETIOAaBATEINb.
[lpuxomure Ha HHUX ¢ 3apaHee NPOpabOTAaHHBIMU CaMOCTOSTENILHO BONpOCaMH. Bbl Moxkere
HOJYYHTh Pa3bsiICHEHUE TI0 TTOBOAY CIIOXKHBIX, HE 10 KOHIIA OHATBIX TEM, HO HE PacCUUTHIBAITE
BO BpeMsI KOHCYJIbTAIIMU Ha MCYEPIIBIBAIONTY O HH(POPMAIIH 110 COAEPIKAHUIO BCETO Kypca

r) [Iporpammuoe o0ecnneuenue u UaTepHeT-pecypcebl:
1. https://i-exam.ru/ VIHTEepHET-TeCTUPOBaHUE
2. https://openedu.ru/course/misissMATSC1  OtkpeiToe 0Opa3zoBaHue

IIporpammHoe obecnieueHue

Haumenosaunue I[TO Ne norosopa CpoK JIeHCTBHYS JINIICH3UU
MS Windows 7

Professional(mns  |[-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 01 17.09.2007 OeccpouHo
Professional

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Ha3BaHue kypca Ccblika

[Touckoas cucrema Akanemust Google (Google
Scholar)
OneKkTpoHHas 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, OO0 «UBHCx».|URL: https://dlib.eastview.com/
Bxox no IP- anpecaM By3a, ¢ BHENTHEW CETH T10
HanmonansHast
uHpopmanmonHo-ananutuueckas cuctrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOTO ITMTHPOBAHHS
Wndpopmanmonnas cucrema - ExmHoe oxHO
J0CcTyna K ”HPOPMAIIMOHHBIM pecypcaM
®denepaibHOE  TOCYJIAPCTBEHHOE  OIOJKETHOE
yUpexKICHUC «DenepanbHbINA uncturyT|URL: http://www]1 fips.ru/
POMBINIICHHONH COOCTBEHHOCTI

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

DneKkTpoHHBIE pecypcbl onomorekn MI'TY nwm.

I'1. Hocosa http://magtu.ru:8085/marcweb2/Default.asp




9 MaTepuajbHO-TEXHHUYECKOe o0ecnedyeHne JMCIUIINHBI (MOILYJIs)

MaTepI/IaJ'II)HO-TCXHI/I‘ICCKoe obecrcucHHe JUCHUIIIIMHBI BKJIIFOYACT:



VYdeOHas ayIuTOpHs IUTsl IPOBECHUS 3aHATHH JiekunonHoro tuna OcHamienne: Habopsr
cJaiiioB K JekiusaM B popmare Power Point, MynbTuMennitHble cpeicTBa XpaHEHUs], Iepeiaun U
npeJcTaBlIeHUs yueOHON HHOPMALIUH.

VYuebHass ayauTopus [UIsl  NpoBedeHHMs JabopaTOpHbIX  pabotT:  jabopaTopus
metayutorpadguu  OcHamenne: IumocTpaliioHHbpI  MaTepuail B BUAC IUIAHIIETOB, YepTEKeH
Muxkpockonsl MUM-7; OGopytoBaHue [UIs IPUTOTOBJIEHUS MeTaJUIOrpapuuecKux nuidon

VuebOHas ayIuTOpHs U1 IPOBEIECHUS JJAOOPATOPHBIX PadOT: 1a00paTOPHst TEPMHUIECKOI
o0pabotku OcHamienue: MnmrocTpalinoHHbI MaTepuasl B BHJE IUIAHLIETOB, yepTexel ; Ileun
TEPMHUECKHE

VYuebHas ayauTOpHs A MPOBENEHUS 3aHATHH JICKIIMOHHOIO W CEMHHAPCKOro THUIIA,
IPYNIOBBIX WM HHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIEro KOHTPOJISI U IMPOMEXYTOUHOMH
aTTecTallu, Ui MPOBEACHUs Ja0OpaTOPHBIX paboT: J1abOpaTOpUsi MEXaHUYECKUX HCIIBITAHUI
OcHnaienue: MrocTpallnoOHHbINA MaTepyrall B BUJE IUIAHILIETOB, YepTEKEN

- MasTHUKOBBIN KOIEP

- Tepnomep HR — 150A

ITomemeHne s caMoOCTOSTENbHONH paboThl OOydYaIOUIMXCS: KOMIIBIOTEPHBIN Kilacc;
YuTaIbHBIN 3an onbmmorekn OcHammenue:Ilepconanshaeie KoMmnbOTEps! ¢ TaketoM MS Office,
BBIXOJIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEpPCUTETA

[Tomemenne uis  XpaHeHHsT M OPOPHIAKTHYECKOTO OOCIyKUBAaHUS  y4yeOHOTro
obopynoBanusi OcHamenune: Cron pabounii anst oOCIy)XKMBaHUS 00OpYIOBaHUS, IIKadbI s
xpanenus 3 u [1 u noxkymentauuu; 3 u I1 1y pemonTa 1 00ciy>XxuBaHus 000py10BaHUS

INPHJIO’)KEHHUE1L

CamocrosTenpHass paboTa CTYIEHTOB — OTO IUIaHUpyemas paboTa CTyIEHTOB,
BBIMOJIHSIEMAs TI0 3aJaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE IpPEINOjaBatelisi, HO 0e3 ero
HETIOCPEACTBEHHOTO YUaCTHsI.

AynuTOpHas CaMOCTOSTENIbHAsh paboTa CTYJICHTOB Ha J1a0OpPATOPHBIX  3aHITHAX
OCYIIECTBIIICTCS IO KOHTPOJIEM TIPEIoJaBareis B BHJE BHIMOTHCHHS JIA0OPATOPHBIX padoT,
ayJTUTOPHBIX KOHTPOJIBHBIX pa0OT U PyOSIKHOTO KOHTPOJISL.

[To mucnmmmae «MaTepuanoBeeHIe) MPEIyCMOTPEHA BHEAY TUTOPHAS CAaMOCTOSITeIIbHAS
pabota oOydJaronuxcsi, KOTOpas OCYIIECTBIIICTCSI B BUJE UTEHHUS C MPOPabOTKON Marepuasa
JEKIMHA U y4eOHO-METOANYECKOM JIUTEPaTyphl I MOATOTOBKH K 3alUTe J1JAOOPaTOPHBIX padoT,
ayTUTOPHBIM KOHTPOJIBHBIM paboTaM U pyOeKHOMY KOHTPOJIIO.

Ilepeuens nabopamophuix 3auamuii

1. OcoOeHHOCTH KPHUCTAUTM3AIMN METAIJIOB U CIUIABOB U (DOPMHUPOBAHHUE CTPYKTYPBI JTUTOTO
MeTajua. M3ydyenne MakpoCTpyKTyphl JIMTOTO METaJlIa U IEHAPUTHON KpUCTAJUIN3alun

2. W3ydenue quarpaMMsl CIUTaBoB cucTeMbl Pb-Sb 1 ynpaskHeHust 10 (a30BbIM U CTPYKTYPHBIM
Juarpammam JIByXKOMIIOHEHTHBIX CHCTEM

3. BnusHue X0N0AHOM MiacTU4eckoi aedopMaii U MOCIeAYIONIero HarpeBa Ha CTPYKTypy H

CBOICTBa MeTaJlIa.

HcnpiTanue Ha pacTsHKeHHE M aHAIN3 JUarpaMum jedopMariu

TexHoIOrNYECKNE UCTIBITAHUS

Omnpenenenue TBEPIOCTH

Y iapHble UCTIBITAHUS

dopmupoBaHuE CTPYKTYpHI cI1aBoB cucteMsl Fe — C

. 3y4eHre MUKPOCTPYKTYPBI CTaJIed B PABHOBECHOM COCTOSIHUH

10 Mapxku, CBONCTBA, IPUMEHEHHE YIIIEPOJUCTHIX CTAIICH

11. M3yyeHne MUKPOCTPYKTYPbI UyT'yHOB B PABHOBECHOM COCTOSIHUM

00N oL



12. Mapxku, cBOCTBa, IPUMEHEHHUE YYTYHOB

13. M3yueHue HEpaBHOBECHBIX CTPYKTYP CTAJIH.

14. ®opmupoBaHUEe HEPABHOBECHBIX CTPYKTYP CTaJIU

15. M3yueHue MUKpPOCTPYKTYpBI JIESTUPOBAHHBIX CTANIEN

16. M3yueHne MUKpPOCTPYKTYpPBI LIBETHBIX CILJIABOB

17. Mapku, npyMEHEHUE U CBOICTBA LIBETHBIX CIJIABOB

18. Komno3uunoHHbIEe U TOPOIIKOBBIE MaTepHalibl, CBOICTBA, IPUMEHEHHE
19. TlonumepHble MaTepHabl, CBOMCTBA, IPUMEHEHNE

Ilpumepnvie ayoumopnuie konmpovhote pavomot (AKP):

Koumponvnas Paboma Ne 1
[IpoBoauTCs € 11eNbI0 3aKPEIUIEHNS 3HAHUN IO TeMaM «ATOMHO — KPUCTaNINYECKOE
ctpoenue. Kpucrannmsanus MeTaioBy»
- Hcrmone3yst 3aBHCHMOCTh HM3MEHEHHS CBOOOAHOW »Heprum [mbOca oT TeMmeparypsl,
OTIpeJIeNINUTh, Kakas (a3a OyJeT HaxoaAuThes B MeTaiuie npu Temmneparype T1, T2, T3?
- Teoperudeckas Temmeparypa miasienus ceunna327°C. K Havany KpHCTaIIM3aluM SKHIKUHA
meTtaiut nepeoxiamunu 10200°C. UeMy paBHa cTeneHb nepeoxnaxnenus AT?

Koumponvnas Paboma Ne 2
[IpoBOaUTCS C 1ENBIO 3aKPEIUICHUS 3HAaHUM 10 TeMaM «Jluarpammel coctosiHusa. Da3oBbie
MIPEeBpaLICHHS B CIIJIaBaX»

Jns cnmaBa lmoacuuTaTh KOJIMYECTBO (a3 U CTPYKTYPHBIX
COCTaBJIAIOLIUX IIPU TEMIIEpATYpe t3.

£

NS R
RN

AmomH. % W

10 20 30 4050 80TOBONOI00

Ha pucynke mnpezncraBieHa auarpamMma COCTOSHHSA JABYX
KOMITIOHEHTOB. PacctaButh (ha3bl M OompenenuTb CTPYKTYpy
CIUIABOB IIpM KOMHATHOW TeMIleparype. 3apHcOBaTh
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Koumponvnas Paboma Ne 3

[Ipoeomutcs C Llenbro 3akperuienns 3HaHUN 110 TeMaM «YTIpyras ¥ IIacTHIecKast qeopMarius.

Mexannueckue CBOCTBa MeTaIoB. Pexpucramnusanus

- Ilpm m3roToBI€HWHU BOJIOYECHUEM CTAJIBHOW MPOBOJIOKK €€ TJIACTUYHOCTh OKa3allaCh OYEHb
Huskoi. Kakum 00pazoM MOKHO YBENWYHUTh TUIACTUYHOCTH, YKKUTE MPUUUHY U PEKUMBI
00paboTKH.

- HeoOxomumo 3amepuTh TBEpAOCTH OOPA3IOB M3 MATKOTO ATOMUHHEBOTO CIIaBa TBEPIOM
3akaneHHo# cranu. [Ipennoxure 000CHOBaHHBIE METOIBI OMPEICIICHHS TBEPIOCTH.

Konmponvnas Paboma Ne 4



[IpoBoauTcs ¢ 1enbio 3aKkperuieHns 3HaHui o teme «/{uarpamma cocrostuust Fe — FesCy
1. N300pa3utk CTpyKTypHYtO nuarpammy cucremsl Fe — FesC
2.TlocTpouTh KPUBYIO OXJIAXKACHUS (HAarpeBa) 3aJaHHOTO CIJIaBa.
3. Onucats nporecchl, IPOUCXOIAIINE B CIIJIABE C COAEPKAHUEM YIIIEpoa ...... npu
4.OmpenenuTs COCTOSIHNE CIUIaBa M KOJMYECTBEHHOE COOTHOIICHKE (Da3 mpu TeMieparype.
5.OnpenenuTh KOJIMYECTBO CTPYKTYPHBIX COCTABISIONIMX CIIIaBa IPU KOMHATHOW TeMIieparype.

Ne VYcnosus Comep | Temn
(Harpes, JKaHUe | epaty
I oxnaxzaenue) | yrmepo | pa, °C
) na,%
I1
1 oxgaxaeaue | 0,13 800
2 Harpes 0,2 1450
3 oxnaxaecuue | 0,6 1470
4 Harpes 0,8 1450
5 oxnaxaenue | 0,4 800
6 Harpes 1,5 850
7 oxXmaxkaeHue |3 1200
8 oxnaxnacuue |43 1000
9 Harpes 5 1150
10 | oxgaxnenue | 0,9 800
11 | HarpeB 1,2 1300
12 | oxgaxxnenne | 0,3 1470
13 | HarpeB 0,5 1450
14 oxgaxnaenue | 1,5 900
15 | Harpes 0,16 1520
16 oxJaxaeHue | 2,5 1200
17 | Harpes 4,5 1100
18 oxgaxnenue | 1 800

Koumponvnaa Paboma Ne 5

[IpoBomutcs ¢ wmenbo 3akperyieHWss 3HaHMW 1o TeMme «®da30Bble TMpeBpalleHus B

HKEJIE30yTIEPOAUCTBIX CIIaBAX»
VKaxuTe CTpyKTypy cTaiu 60, koTopas obpasyercsi IpH Harpese 10 Temrepa-Typbi700°C,
750°C, 850°C, 950°C, 1000°C, ecnu cranp Oblia IPU BBHIMLIABKE JOMOJIHUTEILHO PACKHCIEHA
IIOMUHUEM B KOBIII?
Jeramu u3 cramu Y 10 nojgsepriauchk HarpeBy Ha TemnepaTypy780°C, mocie yero ogHa napTus
JeTajei oxJiax/J1anack ¢ neybto (O4YeHb MEJICHHO), a Ipyrasi HapTHs ObLIa epeHeceHa B 1eyb ¢
temnepatypoit 500°C u BbInepskuBanach B Heii 2 yaca. Kakas crpykrypa Oyzer y neraneii I u 11
napTuii mociae o6paboTKH U OyAyT JIM OTJIMYATHCS UX CBOMCTBA?

Koumponvnas Paboma Ne 6

[IpoBoauTCS C 1ENBIO 3aKpeTieHUs 3HaHUH 10 TeMe «JIerupoBaHHBIE CTAIN»

- Cranp40XHMA npumensieTcs 17l U3rOTOBJICHUS OTBETCTBEHHBIX JIeTalel OOJBIINX CEUCHUN:
pacmmdpoBaTh COCTAB CTAH; IPEUIOKHUTH PEIKUM TEPMUIECCKON 00paOOTKH TOTOBBIX JeTAJICH,
00ocHOBaTh ero. OOBACHUTH BIMSHIE MONIUOCHA B JAHHOW CTaJId HA OTIMYCKHYIO XPYIKOCTb.

- JIs U3roTOBJIEHUS MOJIOTOBBIX IITaMIloB BeIOpaHa cTanb4XC: pacmmdpoBarb XUMHUECKUN
COCTaB M ONPEIEIUTh, K KAKON IpyNIe OTHOCUTCA JaHHAs CTallb [0 HA3HAYEHUIO; NPEIJIOKUTD
1 000CHOBaTh PEKUM TEPMHUYECKON OOpaOOTKH, OOBSICHHUTH BIUSHUEC BXOASIIUX B JAHHYIO
CTalb JIETHUPYIOIIMX OJJIEMEHTOB Ha TMpEBpalIeHUs, MNPOUCXOISANIME Ha BCEX ITamax
TEPMUYECKON 00pabOTKH

Koumponvnas Paboma Ne 7



[IpoBoauTCS C LENBIO 3aKpeIICHUs 3HaHUM 110 TeMe «L[BeTHBIE MeTasuIbl ¥ CIUIABBI»

- Jlns m3roToBieHus AeTaneil camonera BbiOpaH cmiaB J[16. Onmmmre crnoco® ynpouyHeHHs
3TOro CIUIaBa, paclIupyldTe €ro cocraB. YKAKUTE XapaKTEPUCTUKU €ro MEXaHHYECKUX
CBOMCTB.

- JIns W3roToBIEHHs JAeTaleld IyTeM TayOOKOH BBITSDKKH TpuMensiercs natyHb JI80.
PacmmgpoBate coctaB, onucaTe CTPYKTYpy M MEXaHWYECKHE CBOMCTBa CIUIaBa, Ha3HAYCHHUE,
PSKAM  MPOMEXKYTOYHOM TEPMHUECKOW OOpabOTKM MEXIy ONepalsiMA  BBITSDKKH.
OxapakTepn30BaTh MEXaHUYECKHE CBOMCTBA CIIABA.

Ilepeviit pyoescHvlit KOHmMPOJIb

1. TlepeuncnuTe MUKPOCTPYKTYPHBIE 30HBI CIIUTKA M U300pa3UTE UX PACIIONOKEHHUE B CIIUTKE.
KakoBa kmaccudukamnust mMakpoiedeKkToB C yKa3aHHEM MPHUPOIbI M BHEIIHErO BHJA
nedekra.

3. JlaliTe XapakTepUCTHKy KaMHEBUIHOMY W Ha(TaTUHUCTOMY HU3JIOMaM M OOBSCHUTE
yCIJIOBUS UX 00pa30BaHUsl.

4. Tlepeuucnure OCHOBHBIC BHUABl M YKAXHUTE NPUYUHBI OOPa30BaHMS MOBEPXHOCTHBIX
ne(EKTOB TOPSTYCKATAHOM CTaIH.

5. JlaliTe monHyI0 XapakTepucTHKy aedekta "QriokeHsr".

6. Yro Takoe JMKBAIHA ,i KAKOBHI €€ PA3HOBUIHOCTH M KAKUM CITIOCOOOM €€ BBISBIISIOT?

7. OnuiuTe CTPOCHUE YCTAJIOCTHOTO U3JIOMa M PACCKAXHUTE 00 yCIOBUSAX €ro 00pa3oBaHUs.

8. DHepreTHyecKue YCJIOBHs IPOIECCa KPUCTALTH3AIHN.

9. Uro MOHMMAIOT MO/ CKOPOCTBIO 0Opa30BaHUsI IIEHTPOB KPUCTAUTM3AIMU M CKOPOCTHIO POCTa
KPUCTAIIJIOB, 1 KaKUe (paKTOPbI BIUSAIOT HAa 3TU HapaMeTpbl?

10. YTo Takoe BeMMUYMHA MEPEOXIAKACHNS U KaK OHA BIIMSET HA TPOLIECC KPUCTAIUIN3alun?

11. Kaxk Bimsier neperpes »KuIKoro MeTa/lia Ha BEMUMHY 3epHa?

12. OOBACHUTD 3aBUCHUMOCTb BEJMUMHBI U (DOPMBI 3epeH aTIOMUHHEBBIX OTIMBOK OT CKOPOCTH
OXJIaXKICHUSI.

13. Kakoe BiMsHHME OKa3bIBAalOT MPUMECH B METAUIE HA €0 KPHUCTAJUIM3AIMI0 W TEPBUYHYIO
CTPYKTYpY?

14. B kaxux cirydasx oOpa3yroTcst B META/IMYECKHX OTIIMBKAX OJTHA, IBE U TP CTPYKTYPHBIC 30HBI?

15. HazoBuTe OCHOBHBIE IUIOCKOCTH CKOJbkeHus B Mertautax ¢ LK, OHK wu TIIY
CTPYKTYpaMHU.

16. Onummre, Kakue W3MEHEHHS MHKPOCTPYKTYphl Bbl HaOmionamu mpu  XOJIOZHOM
nehopMUPOBAHHONM MATKOW CTaJIH.

17. Yem OOBSICHUTD SIBICHHE MEXAaHUYECKOTO HAKJIETa MpH IUIaCTHUECKON aedopMaliy U Kak
OHO IPOSIBISAETCSI.

18. B yem cyTh pekpucCTaJUIM3alMK U KAKOB MEXaHHU3M 3TOT0 Mpoliecca (OSICHUTE Ha IpUMepax
U3 BBIIIOJTHEHHOTO MCCIIEIOBAHUS).

19. Haiite onpeneneHue NepBUYHOM, COOUPATENLHON U BTOPUYHON PEKPUCTATIIN3ALIUH.

20. Kak BiusieT peKpUCTaALTN3alMs Ha BEIMYMHY 3epHa J1e(hOpPMHUPOBAHHOTO METaJJIa U KaKhe
OCHOBHBIE (PAKTOPBI ONPEAEISIIOT Pa3Mep PEKPUCTAIUITM30BAHHOTO 3€pHA.

21. OOBsicHUTE XapaKTep W3MEHEHHs TBEPJOCTH XOJOIHOJAS(HOPMHUPOBAHHOTO MeETayla TpHU
Harpese.

22. Kak u3MeHsieTCsl TOHKask CTPYKTypa MeTajlla TPy XO0JI0HOU TJIACTHIECKOH aeopMaIiii.

23. Yto Ha3bIBaeTCA CKOJBXEHHMEM M JABOWHHUKOBAHHWEM, U KaK OCYILIECTBIISIFOTCS OTH
IIPOLIECCHI.

24. Yro Takoe X0JI0Has U Topsiuast Aedopmaniusi, 1 KpUTHUECKask CTENEeHb Ae(opMaIi.

25. Kakue ¢has3pl Ha3pIBAIOT TMEPBUYHBIMU TBEPABIMH PacTBOpaMH. [ 7€ pa3MemaroTcs U Kak
BBITISST HA UArpaMMaXx COCTOSIHUSL 00JIaCTH UX CYIIECTBOBAHUS.

26. Kakue (pa3pl OTHOCST K MPOMEKYTOYHBIM, U X OCHOBHBIC TUIIBL. [7Ie pa3MemiatoTcs U Kak
BBITISST HA IUArpaMMaXxX COCTOSTHUSL 00OJIaCTH UX CYIIECTBOBAHUS.

27. Kakoe mpeBpalieHrue Ha3bIBAIOT ABTEKTUYECKMM. Ha3zo0BHUTE CUCTEMBI, B KOTOPBIX OHO
NpOTEKaeT U Kakue (asbl IPH ITOM 00pa3yroTcs.



28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.
40.

OxapaxTepusyiite nepureKTuueckoe npespauieHue. KakoB reomerpuueckuii o6pas3 3Toro
npeBpalleHuss Ha Juarpammax ¢as3oBoro paBHoBecus. IIpuBeauTte nmpumepsl cuctem, B
KOTOPBIX OHO IIPOTEKAET.

OxapakTepu3yiite MOHOTEKTHMUYECKOE M CHHTEKTHUECKOE TIpEBpallleHus, M B KaKHX
cUCcTeMaxX OHU BO3MOJKHBI.

B kakux crtaBax M3y4eHHBIX CHCTEM MOXET 00pa30oBBIBAThCS BTOpas (pa3a B pe3yibTare
YMEHBILEHUS PAacTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSHUM C TOHMKEHHUEM
TeMIIepaTyphl.

B uem cyTb SBTEKTOMIHOrO MpEBpAILCHHS, KaK OHO IMPOTEKAET M OTpa)kaeTcsl Ha
JarpaMMax COCTOSIHUS.

OObsicHUTE, HA YEM OCHOBaH TEPMHUYECKMI METOJ aHAM3a U KaK €ro HCIONb3YIOT MpH
HOCTPOCHUU IarpamMM (ha30BOro paBHOBECHS.

[To momyuennoit Bamm kpuBOH oXiaxIeHusi OOBSICHUTE, Kakue (pa3oBble NpeBpaIlCHUS
NPOTEKAIOT MPH COOTBETCTBYIOIIMX KPUTHUECKUX TEMIIEpaTypax CIiaBa.

Hcnons3yst nocTpoeHHyT0 Auarpammy Pb -Sb, pacckakute o kpuctamuu3anu cruiasa ¢ 13%
Sb, n300pazuTe cxeMaTH4ecKu €ro MUKpOCTPYKTYpY P KOMHATHOM TeMIepaType.
N300pa3ute COBMEIIEHHYIO IHMarpaMMy CHUCTEMBI <GKEIE€30-yIiepoa» (auarpamMmmy c
JBOWHBIMU JIMHUSMH), paccTaBbTe (a3pl M ONMIIUTE (Pa30Bble MPEBpALICHUS B 3TOU
CUCTEME.

Jaiite onpenenenue (azaM U CTpyKTYpHBIM COCTaBIAIOIIMM Auarpammsl Fe-C.
N3obpasure crpykrypHyto auarpammy cuctembl Fe - FesC um ommmmre dopmupoBanne
MHUKPOCTPYKTYPBI 3BTEKTOMTHON CTaIM U O€JI0ro 3BTEKTUYECKOI0 UyTyHa.

Kak opmupyercst  cIpyKrypa B CepbIX 4yryHax.

Kak nosy4arorcst BBICOKOIPOYHBIE UYTYHBL.

Kak hopmupyeTcst CTpyKTypa KOBKHIX UyTYHOB.

Bmopoii pyoescnotit Konmpoio

1.
2.

N

>

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

UYro takoe MapTeHcuT? KakoBo ero ctpoeHne u yciaoBust 00pa3oBaHus?

Uro Takoe copObut u Tpooctut? M300pa3suTh CXeMy CTPOCHHS M OXapaKTepU30BaTh
YCJIOBHSI X TIOJTYYCHUSI.

Jaiite xapaktepucTtuky OeiiHuTa. KakoBbl ero cTpoeHue u yciaoBus o0pa3oBaHus?
Ucnonwsizys C-o0pasHble AuarpaMMbl, OOBSCHUTE, KaK BIHUSET CKOPOCTHh OXJIaKICHHS
CTaJli U3 ayCTEHUTHOTO COCTOSIHUS Ha BUJ MOJIYYEHHON CTPYKTYPHI.

HazoBure cTpykTyphl, KOTOpble OOpa3yroTCsl MpH HarpeBe 3aKalleHHOW crtanmu (710
TeMIepaTyp Huxe Aci), 1 U300pa3uTe CXeMaTHUECKU UX BH/I.

VYKaxuTe Mpu KaKUX YCIOBHUSAX IMOJTYYaIOTCS KPYITHO-, & TIPU KaKUX MEITKOUTOJIbYAThII
MapTEHCUT?

B uem pasHuiia Mexay MapTEHCUTOM, TPOOCTHUTOM, COPOHUTOM, MOJYYaeMBIMHU IPU
OXJIKJEHUH CTaIM U3 ayCTEHUTHOTO COCTOSIHUSA, 1 MapTEHCUTOM OTIIyCKa, TPOOCTUTOM
OTITyCKa, COPOUTOM OTIycKa?

HazoBuTe npuMepHble 3HaYeHHs TBEPAOCTH HEPABHOBECHBIX CTPYKTYP.

UTo Takoe BUIMAHIITETTOBAsA CTPYKTypa?

YT0 Takoe NCEBIOIBTEKTON?

Kaxoit aycTeHuT Ha3bIBAIOT yCTOWYUBBIM, MIEPEOXIIAKICHHBIM, OCTATOUHBIM ?

UYrto Ha3pIBaeTCs OpPOH30H, JIATYHBIO?

MapkupoBKa CILUIaBOB MEIH

Uto Takoe CUITyMUHBI?

Uro Takoe MOAU(PUIIMPOBAHNE CUITYMHHOB; C KAKOH IIeJTbI0 OHO MTPOBOAUTCS?

Kakue TpeboBanus IpeIbIBIISIOTCS K CTPYKType 0a00UTOB 1 mouemy?

Kaxkue Bwi 3HaeTE ynpouHseMble U HE YIPOUYHsEMbIE TEPMOOOPAOOTKOM CIIIaBbI?

Kakyro CTpyKTypy UMEIOT MOJUMEPHI?

Kakue marepuasnbl NpUMEHSIOTCSI B KAU€CTBE OCHOBBI KOMITO3UIIMOHHBIX MATEPUAJIOB.
Kaxwie Matepraibl PUMEHSTIOT B KAYECTBE HANIOTHUATENS?



21. B 4em 3aKmo4aeTcs OTIMYME TEePMOAKTUBHBIX U TEPMOPEAKTHBHBIX THIACTMACC

INPHJIO)KEHUE?2

Kommnerenmus [1K 12 ¢popmupyercs B mporiecce 0cBOeHHS 00pa30BaTEIbHOM MPOTPaMMBEI.
a) Ilmanupyembie pe3ynbTaThl OOydYeHHsS W OICHOYHBIC CPEJICTBA IS TIPOBEICHHUS
POMEKYTOUHON aTTeCTalUU:

CtpykTyp
HBIN

SJIEMEHT
KOMIIETCH
805051

[Inanupyemslie
pe3ybTaThl 00y4YeHus

OneHouHble cpencTBa

1K 12 cniocoGHOCTBIO OCYIIECTBIATH BBIOOP MaTEpPHAIIOB SIS U3JCJINI Pa3INYHOTO HA3HAYEHUS
C YYETOM HKCIUTYaTallMOHHBIX TPEOOBaHUM U OXpaHbl OKPYKAIOIIEH CPEIb

3HaTh

— OCHOBHBIE
ONpCACIICHUA U ITOHATHA
MaTepUaJOBeICHNUS;

— OCHOBHBIE METO/IBI
HCCIICIOBAHUIM,
UCIIONIb3YEMBIX B
MaTepHUaJIOBEICHUY;

— CYUIHOCTh u
3aKOHOMEPHOCTH
MIPOIIECCOB
KpUCTAITU3aIUH,
nedopmaiuu, — HarpeBe
nehOpMUPOBAHHBIX
METaJIJIOB;

— CYUIHOCTh u
3aKOHOMEPHOCTH
($a30BbIX U CTPYKTYPHBIX
MpeBpalleHuii B CIlaBax
npu TEPMHUYECKOM,
TEPMO-MEXaHUYECKOM U
XUMHUKO-TCPMUICCKOM

pu

BO3JICHCTBUSIX;

— OCHOBHBIEC TIpYIIBI U
KJIaCChI COBPEMEHHBIX
MaTepualioB M 00JIaCTH
IIPUMEHEHUS;

— BJIASHHE
CTPYKTYPHBIX
XapaKTePUCTHK Ha
CBOMCTBA MaTepUaAIOB U
UX  H3MCHEHHA  IIOJ
BIIUSTHUEM yCJIOBUI
IIPOU3BOCTBA,
00paboTKu u
JKCIUTyaTaluu;

IPUHIUIIBI BBIOOPA
COBPEMEHHBIX

Ilepeuens 6onpocos k 3auemy (4 cemecmp):

1.

2.

(98]

Nowv e

10.

11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

21.

CtpykTypa u cBoiicTBa MartepuaioB. AMopdHoe
Y KPUCTAJUTMYECKOE COCTOSIHUE MaTepUaa.
Meroasl n3ydeHus: CTpyKTypbl MaTEPUAIIOB.
Kpucrannuueckass pemerka. OCHOBHBIC THIIBI
pEIIETOK METAJUIOB.

[Momumopdusm. [TomumopdHbIe peBpaIieHus.
JleeKThI KPUCTAIUTHIECKOTO CTPOCHUSI.

AHM30TpONIHUA.

DHepreTu4yeckue yClIoBUS  KpUCTAIIU3ALMU.
Bnusaue CKOpPOCTH OXJIaXKICHUS Ha
KPHUCTAJIIIU3ALUIO.

Mexanusm  kpuctaiumzauuu.  [lapamerpsl
KpUCTAJIJIN3ALUH.

I'omorenHoe (camMompou3BOJIbLHOE) 00pa3oBaHUE
LIEHTPOB KPUCTAIUIN3ALNH. Kputnueckuit
3apO/IbIIIL.

I'ereporennoe (HECAaMOTIPOU3BOJILHOE)
o0pazoBaHue LICHTPOB KpHUCTaUIN3ALUH.
Monudunuposanue.

JlenapuTHast KpUCTAILIIU3ALIMSL.
Kpucrannnaeckue 30HbI CIIUTKA. Y cajka.

Buabe!r nnkBanum.

Bunel nedpopmanuu. MexaHns3m miacTHUECKON
nedopMaruu.

Haknen nmpu mactuueckor aedopmanuu. Pois
JUCJIOKAUi B yIPOYHEHUH.
Paspyiienne Merasuios.
Mexannueckue CBOMCTBa
KoHcTpyKTHBHAs IPOYHOCTD.
MexaHndeckre XapaKTepUCTUKH, ONIPEIEIsIEMbIe
IIPU UCIIBITAHUU HA PACTSKECHUE.

TBeprocTh U criocoObl ee ornpeeaeHHs.
MexaHnyeckue XapakTepUCTUKHU, ONIPEENsIEMbIe
Ipy JUHAMUYECKMX HUCHBITaHUAX (yAapHas
BA3KOCTb, TEMIIEPATYPA XJIATHOJIOMKOCTH).
OcHOBHBIE MOHATUSA  TEOPUH CILJIaBOB:

MCETAJJIOB.




CrpykTyp

HBIN
3JIEMCHT
KOMIICTEH
0504

[Imanupyemslie
pe3yabTaThl 00yUeHUs

OuieHOUYHBIE CpeaICTBa

MaTEepHUajIOB Ha OCHOBE UX
MEXaHUYECKHUX,
(bU3HYEeCKUX U
(U3NKO-MEXaHUYECKHUX
CBOWCTB

22.
23.
24.

25.

26.

27.

28.

KOMITOHEHT, CIUIaB, cucTema, ¢a3za. [Ipasumno da3
(mpaBuiio ['u66ca).

Tuns! TBEpABIX (a3 B METANINYECKUX CUCTEMAX.
ITpaBuio peryara (IpaBUIIO OTPE3KOB).
OcHOBHbIE ~ THUNBl  JABOMHBIX  JUarpamm.
DopMHUpPOBaHUE CTPYKTYPBI JBOMHBIX CILIABOB.
OBTEKTUYECKOE MpEeBpAILCHUE.
IlepurexkTnueckoe npeBpalieHue. IBTEKTOUIHOE
IIpeBpaLICHHE.

XapakTepucTdka W BUA TONHOM  (a3oBoit
nuarpammbl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB M (ha3 CHCTEMbI
Fe-C.

IIpeBpamenust 1 (HopMUPOBaHHE CTPYKTYpHI B
cTanax (OenbIXx YyryHax, CepblX 4YyryHax) B
PaBHOBECHOM COCTOSIHUU

HepeueHb 60NpPOCO8 K IK3AMEHY

1. Kpucrannuueckas pemerka. OCHOBHBIC THUITBI
pemeToK. AHM30TPOIHS.

2. JleheKThl KPUCTATUIMIECKOTO CTPOCHUS

3. duddysus B MeTanax u crjiaBax.

4. 'omorenHoe 0OpazoBaHuE 3apPOBIIIEBBIX LIEHTPOB

IIpY Kpucrammsaunu. Kpurnuecknii 3apoasii.

5. 'ereporeHHoe oOpa3oBaHKE 3apO/IbIIIEBBIX LIEHTPOB

IpU KpUcTau3anuu. MoauduuupoBaHue.

6. @akTOphl, BIUSIOLINE HA pa3Mep 3epHa IpU

KPUCTAJIIIN3aLUU. JHEPTETUUECKHUE YCIOBHUS

KpUCTAJININ3aluu. BiysiHMe CKOPOCTH OXJIaXKICHMUS.

7. Ilapamerpsl kpuctaimu3auuu. Mexanusm pocra

KpPUCTAJIJIOB NPU KPUCTAUIN3ALINH.

8. JleHapuTHas KpUCTAJIIM3aLUs U IEHIPUTHAS

JIMKBALIUS.

0. CTpoeHne MeTaNINYeCKUX OTIUBOK../lepeKTbl
OTJIMBOK.

10. VYnopyras u niuactudeckas aedopmarus.

11. Bnwmstaue mnactuueckoi nedopmanuu Ha
CTPYKTYpy U CBOMCTBa.

12. PazpyleHue MeTasuioB.

13. Mexanuyeckue CBOMCTBA, ONPEAEISIEMbIE TTPU

CTaTMYECKUX U JUHAMUYECKHUX UCTIBITAHUSIX

14. Bo3BpaT ¥ MOJIMTOHU3ALIHSL.

15. Pexpucrannuzanusi.

16. TlonsiTue 0 XOJOAHOM, TOpAYEH U TETION

IUIACTHYECKUX Ae(popManusx.

17. Crpykrypa ctanu nocine I'.I1.J1.

18. Tumnsl TBepAbIX (a3 B METAUNIMYECKUX CUCTEMAX.

19. TBepablie pacTBOpPHI 3aMEILICHHUS.




CrpykTyp

HBIN
3JIEMCHT
KOMIICTEH
0504

[Imanupyemslie
pe3yabTaThl 00yUeHUs

OuieHOUYHBIE CpeaICTBa

20. Tsepasie pacTBOPBI BHEAPEHUS.

21. IlpomexxyTouHbie (hasbl.

22. CtpoeHue U CBOWCTBA KOMIIOHEHTOB U (ha3 CHCTEMBI
Fe-C. CtpyKTypHbI€ COCTaBIISIOLIUE 3TOM CUCTEMBI.

23. da3zoBble NpeBpalleHus B cTalsIX (10 AuarpaMmme
Fe-C). Ctpykrypa cranu.

24. da3o0Bble IpeBpalIeHUs B O€bIX YyTyHaX U
CTPYKTypa CILIaBOB.

25. MeracrabunbHas u ctabmibHas nuarpamma Fe-C.

26. da30Bbl€ NPEBPAIICHUS B CEPBIX UyTyHaX.
CtpyKTypa cepbIX UyTyHOB.

27. Knaccudukamus cranei.

28. Hemeramnnueckue BKIIOYEHUS B CTAJH.

29. Bmausaaue C u npumeceil Ha CBOMCTBA CTalH.

30. MapkupoBKa U IPUMEHEHUE YTIEPOIUCTHIX
KOHCTPYKIIMOHHBIX CTajiel 0OBIKHOBEHHOTO
KayecTBna.

31. MapkupoBKa U IPUMEHEHUE KOHCTPYKIIMOHHBIX
KaueCTBEHHBIX YIJIEPOJUCTHIX CTaJIEH.

32. MapkupoBKa 1 IPUMEHEHHE aBTOMATHBIX CTaJICH.

33. MapkupoBKa U IPUMEHEHHE HHCTPYMEHTAIbHbIX
CTajeu.

34. Knaccudukanus 1 MapKHpOBKa CEPBIX YYTYHOB.

35. BnusgHuMe XxuM.cocTaBa Ha CTPYKTYpY M CBOMCTBaA
CEpbIX YYTYHOB

36. CtpoeHnue, CBOMCTBA, MAPKMPOBKA BBICOKOIIPOYHBIX
YYT'YHOB U MX IIOJyY€HHUE.

37. CtpoeHue, CBONCTBA, MAPKUPOBKA U MOIYUYEHHUE
KOBKHX 4YyT'YHOB.

38. BzauMocCBsi3b M/y CTPYKTYpOU U CBOIICTBaMH B
CEpbIX YYTyHaX.

39. O6pazoBanue aycteHuta. Poct 3epHa aycreHura.

40. Kak BiusieT TemnepaTypa pacnaja ayCTeHUTa Ha
XapakTep MoIy4aeMbIX CTPYKTYp?

41. IlpeBparieHust MapTEHCUTA U OCTaTOYHOTO
ayCTeHMTa MpHU Harpese (MpH OTITyCKe) 3aKaJICHHOM
cTanu

42. Jlarynu. Knaccudukanus MapkupoBKa u
IIPUMEHEHHE.

43. bponsbl. Knaccudukanus MapkupoBKa 1
IIPUMEHEHHE.

44. JluteitHble aTlOMUHUEBBIEC CIUIaBbI, MAPKUPOBKA U
IIPUMEHEHHUE.

45. JedbopmupyeMble aIFOMUHUAEBBIC CILIABHI,
MapKUpOBKa U IPUMEHEHHUE.

46. Marnuii 1 ero CruIaBbl, MAPKUPOBKA U IPUMEHEHUE.

47. TurtaH u ero criaBbl, MApKUPOBKa U IPUMEHEHHE.

48. AHTH(QPUKITMOHHBIC CIIABHI; 0aOOUTHI,




CrpykTyp

HBIN
[Imanupyemslie
DJIEMEHT OuieHOUYHBIE CpeaICTBa
pe3yabTaThl 00yUeHUs
KOMIIETEH
AN
MapKHpPOBKa U MPUMEHECHHE.
49. Hukens u ero cruiaBbsl, MapKUpOBKa U IPUMEHEHHE.
50. IlopouikoBsle (METAITIOKEPAMUYECKUE) MATEPHAIIBI
51. KoMno3uiroHHble MaTepraibl HA METaNINYECKON
OCHOBE.
52. KoMIo3uiroHHbIE MaTepHallbl Ha
HEMeTaJNIMYECKOM OCHOBE
53. Ilmactuueckue maccel. Pe3UHEI
Ymerp — aHAJIMU3UPOBATH Ipumepnvie npaxmuueckue 3a0anus 0s 3auema (4

JaHHbIE O CTPYKType |
CBOMCTBAX,
TEXHOJIOTUIECKUX
nporeccax
IIPOM3BOJICTBA,
00paboTku u
Moaudukanuu
MaTepuaioB U MOKPBITUI
NPUMEHHUTEIBHO K
PEIIEHNI0 TOCTaBIECHHBIX
3ajay;

BbIOMpATh MaTepuan u
pexXuM ero o0padboTKH,
HCXO0s U3 YCIIOBUH €ro
AKCIUTyaTaluu U
KOMILIEKCa
peIbIBIAEMbBIX
TpeboBaHMit

cemecmp):

1.

10. ITouemy

OOBsicHUTH, 3aueM HEOOXOIUMO HCCIeI0BaTh
MakpocTpykTypy? Kakumu mMeTogaMu 3T0 MOKHO

crenatb? YTO MOXKET CIyXUThb OOBEKTOM
MakpoaHanu3za’?
KakumM MeTogoM MOXHO YCTaHOBUTH THI

KPUCTAUIMYECKON pEIIeTKH MeTajia H  ee
napameTpbl? Kakue THIIBI PEIIeTOK BCTPEUAOTCSI
y wMetauioB? Ilouemy oHH  Ha3BIBAIOTCS
TUIOTHOYTIAKOBAaHHBIMH?

[IpuBeaute mpumep BIUSHUS TUNA CBSA3M (TUIA
KPUCTAJUIMYECKON  pEIIEeTKH) Ha  CBOMCTBA
MaTepHaa.

[Touemy cBOHMCTBa KPUCTAILTHYECKOTO MaTepHala,
HU3MCPCHHBIC B pPAa3HbIX HAIPABJICHUAX, MOI'YT
omnyatbesa? B kakux marepuanax 3TO SIBICHHE
HEe HaOrogaeTCs ¥ mouemMy?

OOBACHUTH, YeM  pPa3IUYaAlOTCS  O-)KEJe30,
Y-Kemne30 u O-xkene3o?

[Touemy npu XOJIOJTHOM MJIACTUYECKON
nedopMarun BO3pACTalOT MPOYHOCTHBIE

xapakTepucTuku? Kak 3To siBneHHe Ha3bIBaeTCs?
B kakux ciyyasix 9TO sIBIEHUE HEKEIaTeIbHO?
Uro o3HayaloT TepMUHBI JehOopMalMOHHOE
VOPOYHEHHE, 3E€PHOTPAHUYHOE  YIPOYHEHUE,
JUCTIIEPCUOHHOE YIPOYHEHHE, TBEPIOPACTBOPHOE
ynpo4yHeHue?

[Tosichute rTpadmueckn (HUUYSCKUN  CMBICIT
TIOHSITHS «paBHOBECHAs TeMIeparypa
kpuctaumm3anuu (tuiaBienusi)». Kakoe ycioBue
HEOOXOIUMO  BBIMIOJIHUTh, YTOOBI  HaydajCs
MPOLECC KPUCTATUTU3ALINM ?

OOBSCHUTH, B YEM OTIUYHE KPUBBIX OXJIAXKICHUS
KPUCTAJUTMYECKUX U aMOP(HBIX Tea? MOoXHO Jn
MOJyYUTh aMOPPHBIA MeTaul (METaInYecKoe
CTEKJI0)?

3CpHa 3AKPpUCTAJJIN30BABUICTOCS




CrpykTyp

HBIN
[Imanupyemslie
AJIEMEHT OreHouHBIE CpeCcTBa
pe3yNIbTaThl O0YICHHS
KOMIIETEH
LUH
METAJUIMYECKOTO0  MaTepuajga  HE  HUMEIT
reOMETPUUECKHU MPaBUIIbHON (OpMBbI?
11. Kakyro nenp mnpecineayrT Ipud BBEICHHUH B
pacriaB  (KHIKHM MeTamn) MOoIupUKaTopoB?
[TpuBecTn npuMeps! AEUCTBUS MOAU(DUKATOPOB.
12. OOBsicHUTh, B  KakoW  OTJIMBKE  3€pHO
3aKpUCTAJUIN30BABILErOCs MeTajuia Oyner
Oosblile: TPU pPa3IUBKE KHUJIKOTO MeTala B
necyanyo (opMy WIH B METALIHIECKYIO?
13. OOBSICHUTB, K YEMY MOXKET HPUBECTH INEPETPEB
paciuiaBa Tpen pa3iuBKOM  ero B (opwmbl
(M3710KHHULIBI ) ?
14. O0bsSICHUTB,  3a4eM  TPOBOIIT  OMEPAIHIO
NOJCTYKMBAaHUS NPU MOJy4eHUH OTIMBOK? Kakx
€€ OCYIIECTBUTD
Brmagets |- ppakrtiuecknmu IIpumepnvie npakmuueckue 3a0anus OJisl
HaBBIKAMU I9K3amena
HCIIONE30BAHMUS - Teopernueckass TeMmneparypa IUIaBJICHHUS ILIMHKA
OCHOBHBIX METOJI0B 418°C. K Hayaiy KpUCTaTM3AIMH KUIKUH METa
WCCIIe0BaHusa B o0acTn | EPCOXIIaIHIN 10300°C. Yemy paBHa CTeneHb
MaTEPHUAIOBEICHNUS; ICpCOXTaKACHIA AT?
— HABEIKAMIL BBiGOpa | Paccunraiite HHCII0 ATOMOB, NPHXO/AILNXCA Ha OMlHY
MaTepHana | 2VIEMEHTapHYIO SMEHKY B pellieTKe OLK, I'lTK, T'TIY
— 2k Onpenenuth, HACKOJIBKO YBEIHYUTCS CKOPOCTh
PEKIMOB ero middysun B Fey, ecnu yBeanuuTh TeMmepaTypy c

00paboOTKH, KOHTPOJIS

KauecTBa MPOyKIIUH C

y4eTOM

JKCILTYaTallMOHHBIX

TpeOOBaHUI U OXpaHbI

OKpYXKaroIIeH Cpeapbl
—  BO3MOXHOCTBIO
MEXIUCUUTUTHHAPHOTO
IPUMCHCHUS
MaTepHUaIOBEICHUS;
HaBBIKAMH OIICHKU
TEXHOJIOTHYECKUX H
CITy)eOHBIX Ka4eCcTB
MaTepHasoB nyTeM
KOMIUIEKCHOTO  aHaJin3a
UX CTPYKTYpHI U CBOICTB,
a Takxke Ppe3yJbTaToB
(bU3UKO-XUMHYECKUX,
KOPPO3UOHHBIX U JIPYTUX
HUCIBLITAaHUN

730 °C o 1000 °C

Omnpenenure (haspl B CIUIaBax, CTPOCHUE KOTOPBIX
MOKa3aHO HAa PUCYHKE
Obpa3upl  cramu Y8  ObUIM  HarpeTsl  Ha
temneparypy770°C u nocJjue BBIJICPKKH
OXJIAXKJAJIUCh B Pa3HBIX Cpelax — Ha BO3JyXe, B
macne, B Bojae, pactBope NaCl B Boxme. Ilocne
OXJIAKJCHHUS O00pa3lbl UMENH Pa3HYK TBEPIOCTb.
OObscHUTE TPUYUHY ITOTO SBJICHUS.
B yem paznuuue B (a30BOM COCTaBe U CTPOCHHH
npoAaykTtoB ormycka npu 650°C u  mpoayKToB
M30METPUYECKOTO MTPEBPAIICHUS MEPEOXIIAXKIECHHOTO
ayCTeHHWTa NpU TOM K€ TeMmIeparype CTaliu cC
coaepxanueM yraepona 0,4 %?
Ha cramu ¢ copepxkanuem yrinepona0,50 %
HEOOXOUMO TONYYUTh HAWIydllee COYCTAHUE




CrpykTyp

HBIN
[Imanupyemslie
AJIEMEHT OneHouHsle cpencTBa
pe3yabTaThl 00yUeHUs
KOMIIETEH
U

CBOWCTB MPOYHOCTH M IJIACTHYHOCTH. [Ipensioxuth
TEMIEPaTypy OTIyCKa JUIsl STOM CTalIu U OOBICHUTH
CIICJIAaHHBIN BBIOOP.

- Jl1g u3roToBIEHUS eTanei caMmosera BbIOpaH CiiaB
AMu. Pacumdpyiite COCTaB, YKaKUTE
MEXaHW4YecKrue CBoMcTBa cmaBa. ONUIINTE, KaKUM
Croco0OM MIPOU3BOAUTCS YIIPOUHEHHUE 3TOTO CIIIaBa

6) Ilopsimox mpoBeAECHHS TIPOMEKYTOUYHOM aTTECTAllMU, TIOKa3aTeid U KPHUTEPUU
OLICHUBAHUSL:

[IpoMexkyTouHas arrectaluss 0O JUACHUIUIMHE «MaTepuanoBeIeHHE»  BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOSHUS 00YUaAIOLTUMUCS 3HAHUI, U
MPAKTUYECKHUE 3aJaHWsl, BBISBIIIONINE CTCICHb CHOPMHUPOBAHHOCTH YMEHHHA W BIIAJCHHIA,
mpoBOAUTCA B (hOpMe 3aueTa U SK3aMeHa.

3aueT MpOCTaBISIETCS MOCJIE OLEHKM 3HaHUM OoOydaroluxcs MO pe3ysibTaTaM 3alluThl
BBITIOJTHEHHBIX JIA00PATOPHBIX PabOT M KOHTPOJBHBIX PabOT, BKIIOYAIOIIUX TEOPETHUECKUE
BOIIPOCHI ¥ NMMPAKTUYECKHUE 3aJaHUs, BKIIOYAET TEOPETUUECKHE BOMTPOCHI, MO3BOJISIOIINE OLEHUTh
YpOBEHb YCBOCHHsI OOYYAIOIIMMUCS 3HAHUM, ¥ MPAKTUUYECKHE 3aJaHMs, BBISBISIIONINE CTETICHb
c(hOopMUPOBAHHOCTH YMEHU U BIIAJICHUH.

Iloka3aTenu U KPUTEPUH OLIEHMBAHUS 3a4eTa:

— «3a4YTeH0» — OOydyaroluiics MOJMKEH IMOKa3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCHpOI/ISBeI[eHI/ISI nu O6T)$ICHGHI/I$I HHq)OpMaHHH, HO U I/IHTCJ’IJ’IGKTyaJH)HI)IC HABBIKHN pemeHI/m
npoOsieM U 3a7ad, HaXOXKICHHUS YHUKAIbHBIX OTBETOB K MpoOiieMaM, OLEHKH W BBIHECEHUS
KPUTUYECKUX CYKJICHHH;

— «He 3a4TeH0» — 00yJaIoUINiicsl He MOKET MOKa3aTh 3HAHHs Ha YPOBHE BOCIIPOU3BEICHUS
nu O6’I)$[CHCHI/IH I/IH(i)OpMaIII/II/I, HEC MOXKCT ITOKa3aThb I/IHTGJ'IJ'IGKTyaJ'IBHI)IG HaBBIKHN pCIHCHI/Iﬂ HpOCTLIX
3a1ad4.

DK3aMeH 10 JaHHOW JTUCIUIUIMHE MPOBOJUTCA B YCTHOW (popMe IO dK3aMEHAIMOHHBIM
OwieraMm, KaXIbIi M3 KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIPOCA, IMO3BOJISIONINE OIEHUTH
YPOBEHb YCBOCHHS OOYYAIOIIMMHCS 3HAHUHW M OJHO TPAKTHUYECKOE 3aJIaHHE€, BBISBISIONINE
CTerneHb cPOPMUPOBAHHOCTH YMEHUN U BIIaJICHUH.

IMoka3aTenu U KPUTEPUH OLEHMBAHUSI IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0aIoB) — 00yJaroNIuiicss JEMOHCTPUPYET BHICOKUIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYeCKoe H TIyOoKoe 3HaHHE
y4eOHOrOo Marepuasna, CBOOOJHO BBITIONHICT MPAKTUYECKHUE 3aJIaHUsI, CBOOOJHO ONEPUPYET
3HAHUAMU, YMCHUAMMU, IIPUMCHSACT UX B CUTyalluIX MOBBIIICHHOUN CIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOydJaroniuiics IEMOHCTPUPYET CPEIHUA YPOBEHBb
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHUWA, YMCHHA OCBOCHBLI, HO OOIYCKAIOTCSH
HE3HAUNTENbHBIC OMIMOKU, HETOYHOCTH, 3aTPyTHEHHS IPU aHATTUTUICCKHUX OTIepAIIHsIX, TEPEHOCEe
3HAHUU U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalllU.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamna) — oOydYaromuiicss JIeMOHCTPUPYET
MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTA KOMIIETEHIMI: B XOJIe¢ KOHTPOJBHBIX MEPONPUATHI
JIOITyCKAIOTCS OIMUOKH, TPOSIBISCTCS OTCYTCTBHE OTICIBHBIX 3HAHWW, YMECHHI, HaBBIKOB,
O6y‘-IﬁIOH.IHI>iC§I HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHUA IIPpHU OINCPUPOBAHHMU 3HAHUAMH H



YMCHUAMHU IIPU UX MMEPCHOCEC HA HOBBIC CUTYallUH.

— Ha OIICHKY «HEYT0BJIETBOPUTEIbHO» (2 Oaiia) — 00yJaroIuiics IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOTO MaTrepuaia, JOMyCKaeT CYIICCTBEHHBIEC OIMMOKH, HE MOXET
N0Ka3aTh WHTEJUICKTyalIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amn) — 00ydJaromuiicss He MOXKET MOKa3aTh 3HAHKS Ha
YPOBHE BOCTIPOU3BEICHHS U OOBSICHEHHS HH(OPMAIIHH, HE MOYKET IMOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKH PEUICHUS IPOCTHIX 33134



