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1 OBIIASI XAPAKTEPUCTHUKA PABOYENl IIPOTPAMMBI VYUYEBHOI1
JUCHUIINHBI

1.1 Heab 1 MecTO AMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
Pabouass mporpamma yueOHOW AMCHUIIIMHBI «MaTepuanioBeleHUE» SBISICTCS YaCThIO
IIPOrpaMMbl MOJATOTOBKM CIIELMAIMCTOB CpEeAHEro 3BeHa Mo cnenuanbHocTH 15.02.03 MoHTax,
TEXHUYECKOE OOCTY)KMBAaHWE M PEMOHT THIPABIMYECKOTO W ITHEBMAaTHYECKOro obopynoBaHus (IO
otpacisim). PabGoyas mporpamma cocTaBiieHa 11 09HOH GopMBbI 0OyUeHUSI.

[lenb MUCHUIUIMHBL: TIO3HAHKWE CBOMCTB MaTEpHUajOB B 3aBUCUMOCTU OT COCTaBa U 00pabOTKH,
METO/IOB UX YHOPOYHEHMs Al HambOojiee 3(PQPEKTUBHOTO HCIOJIB30BAaHUS B TEXHHUKE, a TaKKe
CO3JJaHME MaTepHUaJIOB C 3apaHee 3aJaHHBIMU CBONMCTBAMU: BBICOKAsl MPOYHOCTb MU IJIACTUYHOCTb,
BBICOKAsI 3JIEKTPOIIPOBOJHOCTD MJIM BBICOKOE CONPOTHUBIICHUE

Jucuunnuza «MatepuanoBeieHuE» BKJIIOUEHA B 00s3aTeNbHyI0 4acTh
o01enpo¢eCcCHOHAIBHOTO IHKJIa 00pa30BaTEIHLHON MPOTPAMMBI.

1.2 Ilepeyennb NJIAHNPYEMBIX Pe3yJIbTATOB OCBOEHUS M CHUIIIUHBI
Conepxanue TUCIUTIINHBI OPUEHTUPOBAHO HA TIOJITOTOBKY OOYYArOIIMXCSl K OCBOCHUIO BUJIOB
JEATEIbBHOCTH MPOTPaMMbl MOATOTOBKH CIHELHAIUCTOB CPEAHEr0 3BEHA MO CHENUAIbHOCTA U
OBJIQJICHUIO CIICAYIONTUMHU MPOGECCUOHATHHBIMUA U OOIUMH KOMTIETSHITUSIMU:
I[IK 1.1 OcymecTBisTh OpPraHU3aIMOHHO-TIPOU3BOJICTBEHHBIC PAa0OTHl MJIsi TMOJTOTOBKH
COOpPKH ¥ MOHTaXa THIPABINYCCKUAX M THEBMATUUYECKUX YCTPOMCTB U CUCTEM
I[IK 2.5 Pa3pabarbiBaTh TEXHOJOTHYECKYIO ITOKYMEHTAI[MIO JJs MpOBEAEHUs paboT Mo

TEXHUYCCKOMY O6CJ'Iy>KI/IBaHI/II-O U PEMOHTY THAPABIMYCCKUX W IMTHEBMATUYCCKUX YCTpOﬁCTB u
CHCTEM.

OKO1. BeiOupare cmocoObl  pemieHHss 3amad  NpodecCHOHATBHON  JCATEIHHOCTH
MPUMEHUTEIFHO K PAa3JIMYHBIM KOHTEKCTaM.

OK 04. 3¢ddexTnBHO B3aNMOJACHCTBOBATH U PAa0OTATh B KOJUICKTUBE U KOMaH/IE.

Pe3ynbTaTtel OCBOGHMSI AMCUMILIMHBI COOTHOCSTCS C IJIAHHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHS
00pazoBaTeNbHON MTPOrpamMMBbl, TipeAcTaBieHHoU B pasnene 4 [TTICC3.
TpeGoBanus K pe3ysbTaTaM OCBOEHUS JUCIUTIINHBI

HNuaexc u Haumenosanue OK, Pe3ysibTaThl 0OCBOCHHA
IIK Ymeer 3Haer
IK 1.1 Ocymecteiars | Yo 1 OIL.02 pacnosnaBare u | 30 [ OIL.02 3akoHOMEpHOCTH
OpraHU3alMOHHO- KIaccu(puIMpOBaTh IPOLIECCOB  KPUCTAIM3ALUN U
MIPOU3BOICTBEHHbIE PAa0OTHI UL | KOHCTPYKLHMOHHBIE U  CBIPBEBBIE | CTPYKTYPOOOpa30BaHUSIMETAIIIIOB
MIOATOTOBKM COOPKM M MOHTaXa | MaTepHaibl IO BHEIIHEMY BHIY, | M CIUIaBOB,  OCHOBBI  HX
THIPABITMYECKIX 1 | IPOUCXOXKIEHUIO, CBOWCTBAM; TEpMOOOPabOTKH, CIIOCOOBI
MMHEBMATUYeCKUX ycTpoiicTB U | VO 2 OIL.02 omnpenensaTs BHIBI | 3aIIUTH METAIIOBOT KOPPO3UH;
CHCTEM KOHCTPYKLIMOHHBIX MAaTEPUAJIOB; 30 2 OIl.02 xmaccupukanuio u
Yo 3 _OI1.02 BeiOupaTh MaTepuaibl | CIOCOOBI TTOITY9EHUS
Ui KOHCTPYKLHMH 1o UX | KOMIIO3UIIMOHHBIX MAaTEpUAJIOB;
Ha3HAYCHHIO " ycnoBusiM | 303 _OI1.02 mpuHDMOBE BEIOOpa
9KCIUTyaTalHu; KOHCTPYKIIMOHHBIX ~MaTepHaJIOB
Juist MPUMEHEHUS B
IPOMU3BOACTBE;
I[IK 2.5  PaspabareiBars | Y04_OIL02 nposomuth | 30 4 _OI.02  crpoeHwe u
TEXHOJIOTHYECKYIO HCCIIeI0BAHNUS W HCIBITAHMA | CBOICTBAa METAJIOB, METOIBI MX
JOKYMEHTALIHIO Juls | MATCpHaIoB; MCCIIeI0BAHNS;
IpOBeIeHNUS paGot 10 30 5 OIL02 xnaccuukanuro
TEXHHYECKOMY MaTepuasos, MeETaJIoB u
CIJIABOB, ux obnactu
O0OCITYKMBAaHUIO W PEMOHTY )
PUMEHEHMS;
TUJIPABINYECKUX 51




IMHEBMATUYECKUX YCTPOWCTB
U CUCTEM.

OK 01. BeiOupats cmocoOs
pelieHust 3a1a4
npohecCroHaIbHON

ACATCIBHOCTU NPUMEHUTCIIBHO K
Pa3IMuYHbIM KOHTCKCTaM.

Yo 01.01 pacno3HaBaTb U
aHAIM3UPOBATh  3aJayy  W/WIHM
npobiieMy B TpodhecCuoHaTHLHOM
W/MIM  COLMAIbHOM  KOHTEKCTE;
BBIZICTISITE €€ COCTaBHBIC YaCTH;
OTIPECNATh ATaIbI peleHus
3a/1a4u; COCTaBIIATH IUIaH
JICHCTBUIA; ONPENCIIATh
HEOOXOJMMBIE pecypchl;
peanu30BLIBAThH COCTaBIJICHHBII
TJ1aH;

OK 04. OddexTrBHO
B3aMMO/ICNICTBOBATh 51
paboTtath B KOJUICKTUBE U
KOMaHse.

Yo 04.01 opranmzoBsiBaTh paboTy
KOJIJICKTHBA 1 KOMaH/IbI,

Yo 04.02 s3¢pdexkruBHO paboraTh B
KOMaHjle; B3aMMOJCHCTBOBATE C
KOJLICTaMH, PYKOBOJICTBOM,
KIIMEHTAMU B X0a¢e
PO eCCHOHAIBHOMN JEATELHOCTH;

30 04.02
B3aMMOCHCTBHUS
KOJUIGKTUBA U KOMaH/IbI;

UHCTPYMEHTBI
YJICHOB

1.3 O0ocHOBaHHE YACOB YUeOHOM TUCHMILIMHBI B PAMKAX BAPMATHBHON 4acTH
Hononnurensupie | JonomHuten | Homep m HauMeHOBaHUE TEMBbI O6BeM O6o0cHOBaHUE BKIIOYEHUS B
npo¢eccuoHabHbBI bHBIE 9acoB pabouyro mporpammy

€ KOMIIECTCHIIN 3HaHus,
YMEHHS,
HaBbIKH
- 30 1; 30 2, Tema 1.3 Metonpl 4 Ion 3anpoc paboromarens OO0
303,304 UCCIIEZIOBaHMH U UCIIBITAHUN «OCK» mns popMupoBaHus
MaTepHaoB 3HAHUI 0 KOMIUIEKCHOM
NPUMEHEHUE METOIOB
HUCCIEIOBAaHNM U MCIIBITAHUI
MaTepHalIoB, YIOBICTBOPSIOLINX
TpeOOBaHUSAM HAaJIEKHOCTH U
JIOJTOBEYHOCTH KOHCTPYKLIUHI U
W3IETINHN
- 30 I; 30 2, Tema 2.3 Cranu 6 [Mox 3ampoc padoronarens OO0
303,304, «OCK» mns popmupoBanus
Yo1Yo?2; 3HAaHUK OCHOBHBIX
Yo3,Vo4 XapaKTEpUCTHK IS ONPEAETICHUS
XHMHYECKHX 3JIEMEHTOB B CTAIN
Bcero akagemMuyeckux yacoB y4eOHOH AUCLUIUINHBI B PaMKax 10
BApUATUBHON YacTH




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 TpynoéMKoCTh 0CBOEHUs TUCHUILIMHBI

. B T.4. B popme
HaumeHoBaHue cocTaBHBIX YacTeii N
O0bem B yacax NMPAKTHYEeCKOH
AUCUUITUHBI
MOJArOTOBKH
TEOPETUYECKUE 3aHATHS (JIEKIUU, YPOKHU) 14
MPAKTUYECKUE 3aHSATHSI 30
nabopaTopHbIE 3aHATHUS 20 20
camocCTosiTeNIbHas paboTa HE NPEYCMOTPEHO
IIPOMEXYTOYHAsl aTTECTALIUS 18

dopma IPOMEKYTOUHON aTTECTALMU — 9K3AMEH




2.2 TemaTn4yecKkuii IVIaH M coiepKaHue Y4eOHOH TUCHHUIINHBI

O0beMm, akaj.

4/ B TOM
HauMmeHoBanue Koanl
yucie B Kon
pa3aesioB U TeM Conepxxanue y4eOHOro MaTepuaJa, K. OK 0CBAaMBAaEMBbIX
yueOHOH THCHHMIIINHBI NPAKTUYeCKHE U J1a00paTOpPHbIe 3aHATHS popme . i 3JIECMEHTOB
NPaKTHYEeCKOM .
KOMIIETeHI M I
MOATO0TOBKH,
aKaa.y.
1 2 3
PA3JIEJ 1 CTPOEHUE U KPUCTAJIJIM3ALUS METAJIJIOB 26/20
Tema 1.1 Obmas | Comep:xanue y4eGHOr0 MaTepUaia 12/10
XapaKTepHCTHKA u | CtpoeHune atoma (COCTaB sipa, pacipeielieHne dJICKTPOHOB BOKPYT spa). 2/0 IK1.1 301
CTPOEHHUE METAIIOB Tumsl KpUCTATMYECKUX pemeErok (4 Thma KPUCTAIIMYECKHX PEmETOK: IIK 2.5 302
MOJIEKYJISIpHAsl, aTOMHAs, WOHHAs M MeTajuiMueckas. Tum LEeHTPUPOBKH OK 01 30 3
aueliku bpaBe: mpuMuTHBHAas, 0a30lEHTPUPOBAHHAS, TPaHEICHTPHUPOBAHHAS, OK 04 30 04.02
00BEMHOIEHTPUPOBAHHAS, JIBXKIbI-00bEMHOIIEHTPUPOBAHHAS
(pombosaprueckas). CHHTOHWM: HH3IIAs KATETOPHUS, CPEmHSS KaTerOopHs,
BbICIIast kateropus). Jedektsl pemérok (HyabMepHbie (TOUCUHBIE) Ae(EKThI.
Opnnomepubie Aedektol. J[BymepHbie AedekTsl. TpéxmepHbie ae(EKThI).
CymnocTts kpucTam3aimu. PaxTopsl, BIUSONME Ha pa3Mep u GopMy 3epHa
(rBépmas u xuakas ¢asel. Da30BBIA IEPEXO MEPBOTO poma. PocT rpaHeit
Kpucrauia. IlpoMbluieHHOE BbIpallliBaHUE KPUCTAJLIOB)
B TOM unciie MPAKTHYECKHX M J1a00PATOPHBIX 3aAHATHH 10/10
JIaGoparopuoe 3amstue Nel  OmpeneneHwe  BUIOB — METAUIOB 110 2/2 IK1.1 Yol
MaKpOCTPYKType IIK 2.5 Vo2
OK 01 Vo 4
OK 04 Y001.01
Yo 04.01
Yo 04.02
4/4 IIK1.1 Vo1l
IIK 2.5 Vo2
OK 01 Vo 4
OK 04 V001.01
JlaGopatopHoe 3aHATHE Ne2 IIpurorosnenne nda JUIst Yo 04.01
MeTajuiorpauuecKoro aHajau3a. Yo 04.02
JlaGoparopuoe 3anstue Ne3 M3yuenune npuHumna paOOTBl W YCTPOMCTBA 4/4 TK1.1 Vol
Mertasutorpaduueckoro Mukpockona 4XB 1K 2.5 Yo 2
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OK 01 Yo 4
OK 04 Y0 01.01
VYo 04.01
Yo 04.02
Tema 1.2 CgoiictBa | Conep:kaHue YUeOHOro MaTepuajia 2/0
METaJLIOB dusnyeckue CBOMCTBA METAUIOB (METAUIMYECKHH ONeCK, MIACTUYHOCTh H 2/0 IK1.1 301
KOBKOCTb, TEILIONPOBOJAHOCTD U 3JEKTPOIPOBOJHOCTh, TBEPIOCTD, IJIOTHOCTD, IIK 2.5 30 2
IUIaBKOCTh). XMMHYECKHE CBOWCTBA METAUIOB (CIOCOOHOCTH METAUIOB H OK 01 303
CIUIABOB CONPOTUBIISTBCS OKUCIEHWK) WM BCTyIaTh B COEAUHEHUE C OK 04 30 04.02
pasiinddbIMK  BEUICCTBAMU: KHCJIOTBHI, MICJIOYM U T.AO. (T.H. XUMHYECKaA
AKTHBHOCTh METaJUIOB). PacTBOPMMOCTb, OKHCISEMOCTh, KOPPO3MOHHAs
CTOMKOCTh). MeXxaHHYecKne CBOWCTBA METAJIOB (TIPOYHOCTB, BSA3KOCTH,
IJIACTUIHOCTD, TBEPAOCTH, BBIHOCIMBOCTB, ITON3y4eCThb, HM3HOCOCTOHKOCTH).
TexHonoruueckue, IKCIUTyaTallMOHHbBIE CBOMCTBA METaJIIIOB
(TexHoMOrMYecKue  CBOICTBA: KHUJIKOTEKYYECTb, nehopMUpPyEeMOCTh,
CBApUBAEMOCTh, 3aKaJMBACMOCTh, IIPOKAJIMBAEMOCTh, 00pabaTHIBAEMOCTh
pe3aHUEM. OKCILTyaTaliOHHbIC CBOMCTBA: HM3HOCOCTOHKOCTD,
TEIIOCTONKOCTD, KAapOIPOYHOCTh)
Tema 1.3 Metonst | Coaep:kaHue y4e0HOr0 MaTepuaIa 12/10
HCCIIeIOBaHUH u | UccmenoBanne  MHKPOCTPYKTYPHI  (MHKPOCTPYKTYpa.  MHUKPOCKOIIBL. 2/0 IK1.1 301
HUCTBITAaHUI MaTepuajoB M3obpaxkeHne  BHYTPEHHETO  CTPOCHHSI ~ MaTepHaa. HccnenoBanue IIK 2.5 30 2
MHKPOCTPYKTYPHl MaTEpPHAIOB TPH OONBIIAX YBEIHUYCHUSX C ITOMOIIBIO OK 01 303
ontrueckux (mo 2000 xpaT) wmwm 3aekTpoHHBIX (mo 50 000 xpar) OK 04 30 04.02
MUKpPOCKONOB).  Ympyras ¥ 1UiacTuueckas jaedopmanus  (ympyrue
nepopmanuy, HW3MEHEHWS  MEXATOMHBIX  pAcCTOSHHUHM,  00paTuMocTh
nebopmanmu. Ilnactudeckne npedopmanuu, o0O0pa3oBaHHE U JIBIKCHHE
TCITOKAIIN, W3MEHEHHe CTPYKTYyphl W CBOWCTB Meramia). VcmbrtaHus
MEXaHWYeCKHMX CBOWCTB (WCHBITAHWS Ha pPACTSHKCHHWE, WCIBITAHUS Ha
CTATHYECKHH M3TrHO, UCIIBITAHMS HA YIAPHBIA H3rHO, N3MEPEHHE TBEPIOCTH)
B TOoM umciie NPAKTHYECKHX M JIA00PaTOPHBIX 3aHATHI 10/10
JlabopaTtoproe 3amstue Ne 4 OmnpeneneHne TBEPAOCTH CTaIH W CIUIaBa IO 4/4 IIK1.1 Yol
merony bpunennsa, Poksenna u Bukkepca IIK 2.5 Vo 2
OK 01 Vo 3
OK 04 Vo 4
Y0 01.01
Yo 04.01
Yo 04.02




Jlabopatoproe 3amstie Ne 5  UWccnenoBaHue — BIHSHHS — XOJOMHOM 6/6 I1K1.1 Yol
IUTACTHYECKOH AeopMallii U TOCIENYIOIEro HarpeBa Ha MUKPOCTPYKTYpY U IK 2.5 Vo2
TBEPAOCTH HUZKOYTIEPOAUCTON CTAIH OK 01 Vo 3
OK 04 Vo 4
Yo 01.01
VYo 04.01
Yo 04.02
PA3JIEJI 2 CTPOEHUE M CBOMCTBA CILIABOB 33/0
Tema 2.1 OcHoBsl Teopuu | Copep:kaHue Y4eOHOT0 MaTepHaIa 10/0
CIIJIABOB OcHOBHBIE CBeIEHHS O cIuiaBax (ompeaeneHde cruraBa. KOMIIOHEHTEHI 2/0 I1K1.1 30 1
(BemecTBa), ¢asbl, cucremMa (COBOKYIMHOCTH (a3), OHOPOJHBIE (TOMOTEHHEIE) MK 2.5 302
U pasHopomHble (TereporeHHble) craBbl. CTpyKTypa cIuiaBa, TBEPIBIE OK 01 303
pacTBOpBl  3aMelleHHs W TBEPABIE pacTBOpbl  BHenpeHwus). Daswl OK 04 30 4
METAJNIMYCCKHUX CIIJIaBOB. ﬂHanaMMI)I cocTtostHusl ciuiaBoB. CBSI3b MCXIY 3& 5
CTPYKTYpOH H cBOlcTBaMu (rpaduueckoe nzodpaxenne (a3oBOro cOCTOSIHUS 30 01.02
CIINIaBOB B 3aBHCUMOCTHU OT TEMIECPATYPbl MU KOHICHTpPALMHM KOMIIOHCHTOB. 30 04.02
[uarpaMma CcOCTOSHHMM 1711 CiIy4dass HEOIPaHMYEHHOHM pPAacTBOPUMOCTH )
KOMIIOHEHTOB B TBEPIOM  cocrosHWU. OONacTh  CyIIECTBOBAHHS
KPUCTAUTMYECKHX  TBEPABIX PAcTBOPOB. JIMHUM JTUKBUJIYC, COJHIYC.
JmarpaMma COCTOSHUM CITJIAaBOB, OOpa3yrONIUX MEXaHWYECKHE CMECH U3
YUCTBIX KOMIOHEHTOB. (O0NacTh CYIIECTBOBAaHUS JKUIKOTO paciuiara.
OBtekTrKa. CriiaBbl JOIBTEKTHYECKHE, 3a9BTEKTUIECKIIE)
B TOM 4YHC/Ie IPAKTHYECKHX U JIA00PATOPHBIX 3aHATHI 8/0 IK1.1 Yol
MK 2.5 Vo2
OK 01 Vo 3
OK 04 Vo 4
Y0 01.01
Yo 04.01
Yo 04.02
[Ipaktudeckoe 3aHsTHie Ne 1 M3ydeHwe m aHamu3 A@arpaMMbl COCTOSHUS 4/0 IIK1.1 Yol
CIUIaBOB C MCIOJIb30BAHUEM METOJA TEPMUUECKOr0 aHAIN3a IIK 2.5 Vo 2
OK 01 Vo3
OK 04 Vo 4
VYo 01.01
VYo 04.01
Yo 04.02
[IpakTndeckoe 3ansarue Ne 2 [loctpoeHune nuarpaMm COCTOSIHUS CIIJIaBOB 4/0 IK1.1 Vol
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IK 2.5 Yo 2
OK 01 Vo3
OK 04 Vo 4
Y0 01.01
Yo 04.01
Yo 04.02
Tema 2.2 UyryHsl Conep:xkanne yuedOHOr0 MaTepuaia 10/0
Knaccudukanus uyrynos. CBoiicTBa uyryHa. BeiiaBka uyyryna. MapkiupoBka 2/0 IK1.1 30 1
qyryHa. JOOBTEKTUYECKHE, DJBTEKTHUYECKHME M 3a9BTEKTUYCCKUE YYT'YHBI. IIK 2.5 30 2
Macca, ¢opma, 0o0beM U pasMmelicHue TpadUTHBIX Hpumecei. UyryHbl ¢ OK 01 30 3
IUTACTUHYATHIM TPpauTOM, C MIAPOBUIHBIM TpadUTOM (BBICOKOIPOUYHBIE), C OK 04 30 4
BEPMUKYJSIPHBIM TpaUTOM, C XJIONbEBUAHBIM rpadutoMm. [lepenenbHbIid, 305
CHCLHAIbHBIN, JINTCHHBIN, BHICOKOIPOUHBIA, KOBKUH, JISTHPOBAHHBIH, OCJIbIH, 30 04.02
Cepeliin W MOAM(DHUIMPOBAHHBIA YYTyHBL. JIuTeliHbIE W MeXaHHWYecKue '
cBoiictBa uyryHa. Jlomennsrii npomecc. Ilepemensubiii uyryn — 111, I12;
MepefeNbHbI YyTyH A OTIUBOK (mepemenbHO-nmuTernbni) — [T, T1JI2;
nepenenbHblii  Gochopucteiii yyryn — I[ID1, [IdD2, TID3; nepenenbHbIH
BBICOKOKadecTBeHHBIM uyryn — [IBK1, TIIBK2, IIBK3; w4yrym c
miactuHyaTthiM rpadputoMm — CU (umdpsr mociie O0ykB «CUy», 0003Ha4aroT
BEIMYMHY  BPEMEHHOTO  CONpPOTHUBIECHUS  pa3pblBy B KI'C/MM).
AHTUQPUKIIMOHHBIA ~ YyT'yH: aHTH(QPUKIHOHHBIA  cepbii —  AYC;
AHTH(PUKIIMOHHBIN BEICOKONPOUHbIH — AUB; aHTU()PUKIINOHHBIH KOBKHIH —
AYK; ayryH ¢ mapoBuaHbIM TpaduToM it oTmBoK — BY (mmdpsr mocme
OykB «BY» 03Ha4aOT BpEeMEHHOE CONPOTHBIECHHE pPa3pblBy B KIC/MM U
OTHOCHUTENbHOE yminuHeHue (%); 4yryH JIETUPOBAHHBIH CO CHELHATIbHBIMU
cBorictBamMu — Y. KoBku#d uyryn KY.
B ToM umciie IPAKTHYECKUX M JIA00PATOPHBIX 3aHSITH I 8/0
[Ipaktudeckoe  3amsaTue  Ne3  AHamm3  MHKpPOCTPYKTYPHI  CepBHIX, 8/0 IIK1.1 Yol
BBICOKOMPOYHBIX, KOBKUX YyTYHOB IIK 2.5 Vo 2
OK 01 Vo 3
OK 04 Vo 4
Y0 01.01
Yo 04.01
Yo 04.02
Tema 2.3 Cramu Coaep:xkanune y4e0HOr0 MaTepuajia 8/0
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Knaccupukanms  cranmm  Ha3HAYeHHIO, 1O  XUMHYECKOMY  COCTaBy.
Knaccudpukanus cranm mo cnoco0y HIpOHM3BOACTBA, MO CIOCOOY BBHIMLIABKH.
VYraepoaucteie cranu. CTany yriepoaucTble W JISTHPOBAHHBIC; B TOM YHCIC
[0 COJepXaHWI yriepona Huskoyriepoaucteie (mo 0,25 % C),
cpenreyrinepoaucteie (0,3—0,55 % C) u Bricokoyrnepoauctoie (0,6—2,14 %
C); nerupoBaHHBIE CTAU MO COMAEPKAHUIO JETUPYIOIIUX IJIEMEHTOB AESATCS
Ha HHU3KOJETUpOBaHHBE — g0 4 %  JCrUpYyOIMUX  3JIEMEHTOB,
CpCAHCICITUPOBAHHBIE KW BBICOKOJICTUPOBAHHELIC. HGI‘I/IpOBaHHbIC CTajaiu.
BnusHue Jerupyromux 3JeMEHTOB Ha CTPYKTYpy U CBOMCTBa CTallu.
WnctpymenTtanbHble cTanu. MapkupoBka craiu. llepepaboTku dyryHa B
crtanb. KoHBepTepHBIM TMpollecc © TOMOBBIM Tmportecc. Kucmopomno-
KOHBEPTEPHBI  CIIOCO0 TONydeHWs1 CTainu. becceMepoBCcKuid  croco0.
TomacoBckuit croco0. DnekrporepMmuueckuii crnocob. Kiaccudukarms u
Mapku yriepomuctoit cramu. Tpedosanms [[OCT 380-2005 x yriiepoaucThIM
cTtaisiM. I'pynnel B 3aBUCMMOCTH OT YETBIPEX NPHU3HAKOB: [0 PABHOBECHOM
CTPYKTYpE CTajH, MO CTPYKTYpE MOCIE OXJAXACHHUS CTald Ha BO3AYyXE, 110
COCTaBy CTalW, MO Ha3zHaueHWIo cramu. JlernpoBanubie cramum mo ['OCT:
oObruHbIe (0€3 m00aBouHOM OyKkBbI, Hanpumep 30XI'C), kauecTBeHHbIE (OyKBa
A, HampuMep 30XT'CA, 30X2I2HTPA), BBICOKAYCCTBECHHBIC
anekTpouutakoBoro nepemiasa (-11I), BbicokadecTBeHHBIE BAKYYMHO-TyTOBOT'O
neperutaBa (-B/l), n cnenumanbhpie (¢ poBoe 0003HAUCHHE, TIEped KOTOPHIM
oykBa ). KauectBennnsie n BoicokokauecTBeHHEIE. ['OCT 1435-99. Crans
WHCTpYMEHTaJbHasl JerupoBaHHas. CTalb HMHCTPYMEHTAJbHas BaJKOBasl.
Cranp  wHCTpyMeHTanbHass  mrammoBas. Cramp  WHCTpyMEHTaJIbHAS
ObICTpopexyInas. MapKkupoBKa dSJIEMEHTOB crajeil. MapKupoBKa cTaiedl B
Poccun. MapkupoBka craneit B EBpore. bykBeHHO-1HIppoBasi MapKupoBKa
(EN 10027-1). MapkupoBKa CTaid [0 HasHAYEeHHI0. MapKHpOBKa CTajH II0
XHMHYECKOMY COCTaBy. MapkupoBKa 1o nopsiaikosomy Homepy (EN 10027-2).
MapxkupoBka crayiedd B JAnonun. MapkupoBka craiei B Kutae.

2/0

IK1.1
IIK 2.5
OK 01
OK 04

301
302
303
30 4
30 04.02

B ToM unc/Ie NPAKTHYECKHUX M JIA00PATOPHbIX 3aHITHH

6/0

IIpaktuueckoe 3anstue Ne 4 3ydeHHe MHUKPOCTPYKTYPBI JETHPOBAHHOU
cranu. M3ydeHue MUKPOCTPYKTYPBl YIJIEPOOUCTOW CTadl B PaBHOBECHOM
COCTOSTHUH

6/0

IIK1.1
IIK 2.5
OK 01
OK 04

Vo1l
Yo 2
Vo3
Yo 4
Y0 01.01
Yo 04.01
Yo 04.02

Tema

24

[IBeTHbIE

Copaep:xanue yueOHOro MaTepuaia

5/0
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METaJIIbI ¥ CIUIABhHI Menpb u e€ cruiaBbl. AIFOMUHUEN W €ro CIUIaBbl (Menb u e€ cruiaBel. bpoHza — 1/0 IK1.1 301
C OJIOBOM WJIM JIPYTMMH 3JIEMEHTaMH: AJIFOMHHHEBas OpoH3a; bepuiineBas K 2.5 302
OpoHn3a; BucmyroBas Opon3a; MpuibsikoBuctas OpoH3a; OnoBsHHas OpoH3a; OK 01 30 3
®dochopuas Oponsza; Jlaryub — ¢ 1uHKOM; JlaToH, JaToOHE, JIATTEH. OK 04 30 4
AmioMuHM W ero cmjiaBbl. JIuTeiHBIE aNMIOMUHUEBBIE CIUIABBl U 30 04.02
nepopmupyeMble (KOHCTPYKIIMOHHBIC). AJFOMUHUCBO-MAarHUEBBIC CILIABHIL.
AJTIOMUHHMEBO-MapTaHIIeBhIE CIUTaBhL. AJIOMHUHUEBO-MEIHBIC CIIIaBbl. CIUTaBbl
aTIOMUHUN-MeIb-KpeMHani. CIIaBbl aTIOMUHUI-ITUHK-Marauid. AJIOMIHMII-
KpeMHHeBble criaBbl (cuiaymMuHbl). MapkupoBka no ['OCT. Tepmudeckas
00pabotka). TuTaH, MarHUii U WX CIUIABbI (TPHU TPYIIBI TUTAHOBBIX CIUIABOB
— BBICOKOIIPOYHBIC KOHCTPYKIIMOHHBIE CIUIABBI, YKAPOMPOUYHEBIE CIUIABBHI H
CIIJIaBBI Ha OCHOBe xXuUMH4Yeckoro coeauHeHus. CraBel thma BT6, Cras
BT14, Conas BT16. TOCT 22178-76. MaruueBsie eOpMUAPYEMBIE CILIABEI
ABIIAIOTCS CIIaBBl Maraus c amoMmuHueM (MAS) m MarHusi ¢ IUHKOM,
JOTIOJTHUTENBHO JIETUPOBaHHBIE NUpKOHWEM (MA14, aHajmor aMepuKaHCKOTO
crtaBa ZKgoA), xaqmuem, P3M u npyrumu snementamu (MA1S, MAI9 u
ap.). IIpon3BOACTBO IBETHBIX METANJIOB M CIIJIABOB (I[BETHASI METaJLTypIHsL.
Job6prya, oboramieHrie pya [BETHBIX METAJUIOB W BBIIUIaBKA IIBETHBIX
METaJUIOB M WX CIUIABOB). MapKHpoBKa CIUIaBOB IIBETHBIX CIIJIaBOB
(OykBeHHOE 0003HAYCHHE PA3IMUHBIX IPYIII IBETHBIX CIIaBoB. O003HAYCHHE
JISTUPYIOUINX AJIEMEHTOB IIPY MapKHUPOBKE IIBETHBIX CINIABOB).
B ToM ynciie NpakTHYECKUX U J1a00pPaTOPHBIX 3aHATH I 4/0
IIpaktuueckoe 3anaTre NeS M3yueHne MUKPOCTPYKTYPBI IBETHBIX CILIABOB I1K1.1 Yol
IIK 2.5 Yo 2
OK 01 Vo 3
4/0 OK 04 Vo 4
Yo 01.01
Yo 04.01
Yo 04.02
PA3JIEJI 3 ClIOCOBbI OBPABOTKHN METAJJIOB 5/0
Tema 3.1 OcHoBel | Copep:xaHue y4eOHOro MaTepuaia 5/0
TEepMUYECKON 00pabOTKH | Bumsl Tepmudeckoit 00paboTKu. BiusiHne TepMHYecKkoir 00paboTKM Ha 1/0 301
CBOIiCcTBa (yBEMYEHUE pecypca MHCTPYMEHTa W 00OpYHOBaHUS, yBEIHMYECHUE 302
M3HOCOCTOWKOCTH MAaTEpUAJIOB, VyBEIHMYEHHWE IUKIMYECKOW IPOYHOCTH, 30 3
YBENMYEHHE KOPPO3ZUOHHOW M 3PO3HMOHHOW CTOWKOCTH, CHITHE OCTATOYHBIX 30 4
HamnpspkeHui). OTxWr, HOpMalW3alus, 3aKalka, OTIYCK, HCKYCCTBEHHOE 30 04.02

crapenue (omxur 1,2 poga. Hopmanu3zamusi, 3akanka, ornyck. JucrnepcuonHoe
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TBepaeHue. KpuorenHas o0paOorka. [OMOreHW3allMOHHBIA OTXKHUT —+
cTapeHue. 3akanka + BBICOKMH OTImyck (yiyumeHwe)). Tepmuyeckas u
XMMHUKO-TepMHYecKas 00paboTka cramu. TepmomexaHuueckass o00paboTkKa
(uemeHTaIysI, a30TUpoBaHWe W HUTpoueMmeHTanus). Jedekrst m Opak mpu
TEpMHUUECKOH 00paboTKe (3aKalloyHble Ne(eKThl: TPEIUHbI, AedopManus u
KOpoOJieHue, 00€3yriepoKMBaHNe, MITKHUE TsITHA M HU3Kasl TBEPJOCTH)
B TOM umHciIe IPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI 4/0
[MpakTuyeckoe 3austue Ne 6 Tepmudeckasi 00padoTKa CTanu 4/0 [K1.1 Yol
IK 2.5 Vo2
OK 01 Vo3
OK 04 Vo 4
Yo 01.01
VYo 04.01
Yo 04.02
IIpoMeskyTOUHAs aTTeCTAlUs - IK3aMeH 18/0
Bcero: 82/20

2.3 IlepeyeHb NPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
Homenknarypa mpakTHueckux M jJa00paTOPHBIX 3aHATHH JOJKHA OOECHeurnBaTh OCBOCHHE

YMEHUH.

Ha3BaHHBIX B paszaene 1.2 pabodyeil mporpammbl

Temb1 Tab0paTOPHBIX U TPAKTHICCKUX 3aHATHI

Conepxanne

Crienmanu3upoBanHoe 000pyI0BaHUE, TEXHUYESCKUE

CpeJICTBa, MPOrpaMMHOE 0OeCIIeUCHHE

PA3JEJI 1 CTPOEHHUE U KPUCTAJUIN3ALIUA METAJIUIOB

JlaGopaTopHbie 3aHATHS

JlabopaToproe 3aHarme Nel OrmpezneneHrne BHUIOB
METaJIIOB MO0 MaKPOCTPYKTYpe

DopMUPOBAHUE YMEHUU ONpENEsATh BHUI MeETajlla
10 BHEITHUM NPH3HAKAM

0o0pa3ipl BHUIOB METAJJIOB, TEXHHYCCKHE BECHI;
[ITAaHTCHIIUPKYJTb;, KApaHAIH [[BETHBIC; CIIPABOYHAS
TabauIa

JlabopartopHoe 3ansTHEe No2 [IpuroroBnenne numda
JUISL MeTaIUTOrpaMueckoro aHam3a.

dopmMupoBaHrEe YMEHUH NPUTOTOBIEHUS nutnga s
MeTajuorpauuecKoro UCCiIeJOBaHUs MeTalia

OTpe3Hoil cTaHOK, MUTH(OBATHHO-TIONHPOBATBHBIN
CTaHOK JABYXJHMCKOBBIN, ITpecc JIsl ropsyci
3ampeccoBKH 00pa3IoB, MUKpockon 4XB

JlaboparopHoe 3anstue Ne3 W3yueHue npuHIMIIA

dopMupoBaHue yMEHUM paboratb c

Muxkpockon 4XB, komekius o0pasinoB

paboTel W ycTpoiicTBa  MeTamorpauueckoro | MeramiorpapuuecKuM MUKPOCKOIIOM
mukpockona 4XB
Jlaboparoprnoe 3amstue Ne 4  Omnpenenenue | @opmupoBaHue yMeHHH onpenensith TBEPAOCTh | CTaMOHApHBINA YHHBEPCAIbHBIA TBEPIOMED

TBEPJIOCTA CTall W CIUIaBa 1O METONy bpuHems,
Pokgenna u Bukkepca

MCTaJllla pa3jiInYHbIMU MCTOAaMU
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JlaGoparopnoe 3amstme Ne 5 HccnemoBanue
BIIUSHUS XOJIOMHOW IJIaCTHUYECKOW JedopMmanvu u
MOCIIEAYIONIETO HarpeBa Ha MUKPOCTPYKTYpPY U
TBEPIOCTh HU3KOYTIIEPOTUCTOMN CTAIIU

dopMuUpOBaHUE YMEHUN HCCIEOBAaTh BJIMSIHHUE
XOJIOTHOH MJIaCTHYECKOHN nedopmanuu Ha
MaKpOCTPYKTYPY U TBEPAOCTH CTAIU

CranuoHapHbIil YHHBEpCANbHBIA TBEpAOMEp, MEUb
MyenbHas

PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILJIABOB

IIpakTryeckue 3aHATUS

[Ipaktnueckoe 3ansTHe Ne 1 Usyuenume m anammz | opmMupoBaHHE  yYMEHMH  YMTaTh  JUarpamMmbl | DNEKTPOHHbIE  IJIaKaThl MO  JUCHUILIMHAM:
JarpaMMbl COCTOSIHMSI CIJIABOB C MCIOJB30BAHHMEM | COCTOSHUS CILIaBOB MartepuanoBeneHne

METOJIa TEPMHUUYECKOT0 aHaJIHN3a

[IpakTuaeckoe 3ausatue Ne 2 [loctpoenune auarpamm | DopMUpoBaHHE YMEHMH  CTPOMTH  JUArpaMMbl | DNEKTPOHHbIE  IJIAKaThl MO  JUCIUIUIMHAM:
COCTOSIHMSI CIIJIaBOB COCTOSIHMSI CIIJIABOB MarepuanoBeneHne

IIpakTHueckoe 3aHATHE Ne3 Anamuz | @opmupoBaHne  yMeHHWH  MpOBOMUTH  aHamu3 | OTpe3HOW CTaHOK, NUIM(OBAILHO-TIOIUPOBAILHBIN
MHUKPOCTPYKTYPBI CEPBIX, BBICOKOIIPOYHBIX, KOBKHX | MHKPOCTPYKTYPHI Pa3UYHBIX YyTYHOB CTaHOK  JBYXJWCKOBBIM, TIpecc s TopAyei
YYT'YHOB 3ampeccoBKH 00pa3IoB, Mukpockon 4XB
IIpakTrueckoe 3aHSITHE Ne4 Nzyuenue | dopmupoBaHue yMEHHMH pas3iudaTh CTPYKTYpY | Mukpockon 4XB, komiekius o0pasion
MHUKPOCTPYKTYpHI JIETUPOBAHHON cTanu. V3ydeHwe | JIerMpOBaHHOW M YTIIEPOAMCTOM CTaIH

MHUKPOCTPYKTYPHBI YTIEPOIUCTOMN cTanm B

PaBHOBECHOM COCTOSIHUU

IIpakTrueckoe 3aHATHE NoSUzyuenne | @opMupoBaHHEe  YMEHHHW  MPOBOMUTh  aHanmu3 | OTpe3HOH CTaHOK, MUTH(OBAIBHO-TIOTUPOBAIEHEIN

MHUKPOCTPYKTYPHI LIBETHBIX CIIJIABOB

MHUKPOCTPYKTYPHI LIBETHBIX CILJIABOB

CTaHOK JIBYXJIUCKOBBIN, Ipecc JIsl ropsyeint
3aIpecCOBKH 00pa3IoB, Mukpockon 4XB

PA3JEJI 3 CIIOCOBBI OPABOTKHN METAJLJIOB

IIpakTrHueckue 3aHsATUA

[Ipaktnueckoe 3amstne Ne 6

o0paboTka cramu

Tepmuueckas

@opMUPOBAHUE YMEHHI MPOBOIUTH TEPMUUYECKYIO
00paboTKy cTamn

ITeus MydenbHas, 3aKkaIoYHBIN 0aK, OTpE3HON
CTaHOK, NUTH(OBATEHO-TTOTUPOBATBHBIN CTAHOK
JIBYXTUCKOBBIH, IIPECC AJIS FOPSTUEH 3alIPECCOBKU
o0pasnoB, Mukpockon 4XB
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3 YCJIOBUS PEAJIM3AIIMA YYEFHOU JUCIUILINHBI
3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

Jns

peanu3aly  MPOrpaMMbl  y4eOHOM  AMCUMIUIMHBI — MPEIYCMOTPEHBI  CIETYIOLIHE

CrelMaIbHbIC TOMEUICHUS:
Jlaboparopus «Mertamiorpadus 1 OCHOBBI METALTYPrUYeCKOTo mpon3BoacTBa um. J1.K.
UepHoBa», OCHAILLIEHHAS B COOTBETCTBUU € IPUIIOKEHUEM 3 00pa30BaTEIbHOM POTrpaMMBI.
THomewenue ona socnumamenvHol pabomovl, OCHAIIEHHOE B COOTBETCTBHH C MPHIIOKCHHUEM 3
00pa3oBaTeNbHON POTPAMMBI.
Komnvromepuwiti knacc, OCHaIEHHBIA B COOTBETCTBUU C MPUJIOKEHHEM 3 00pa3oBaTeIbHOM
IPOTPaMMBEI.

3.2 YuyeOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecledeHHe peaju3alui NPOrpaMMbl
OcHOBHbIE HCTOYHUKH:

1.

2.

Crykanos, B. A. Marepuanosenenue : yueoHoe nocobue / B.A. CrykanoB. — Mocksa :
OOPYM : UHOPA-M, 2022. — 368 c. — (Cpennee npodeccuoHanbHOEe 00pa3oBaHUE). -
ISBN 978-5-8199-0711-5. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1794455 (mara oOpamenus: 18.05.2026). — Pexum
JOCTYTIA: 110 TIOJITHCKE. .

UYepenaxuH, A. A. Marepuanosenenue: yueOnuk / A.A. Uepenaxun, A.A. CMOJIbKUH. —
Mocksa: KYPC: UH®PA-M, 2023. — 288 c. — (bakanaspuar). - ISBN 978-5-906818-56-
0. - Tekcr : snekrponHbid. - URL: https://znanium.com/catalog/product/1099251 (mata
obpamienus: 18.05.2026). — Pexxum gocTyna: 1mo momucKe.

Marepuanosenenue : yueOnuk / I'.I'. Cedepos, B.T. batuenxos, I'.I'. Cedepon, A.JL.
®omenko ; mox pen. B.T. barmenkoBa. — Mocksa : UHOPA-M, 2022. — 151 c¢. —
(Cpennee mpodeccuonanpaoe obpazoBanue). — DOI 10.12737/978. - ISBN 978-5-16-
016094-8. - Tekcr : amextponnsii. - URL: https://znanium.ru/catalog/product/1792841
(mara o6pamenus: 18.05.2026). — Pexxuim gocTyma: Mo moAmucKe.

I[OHOJIHP[TCJILHI)IC HCTOYHHUKMNU:

1.

2.

[Tnomkun, B. B. Marepuanosenenue : yaeOHuk ais By30B / B. B. [Tnomkun. — 4-e usn.,
nepepad. m gom. — MockBa : M3marensctBo FOpaiit, 2026. — 434 c. — (Beicmiee
ob6pazoBanue). — ISBN 978-5-534-18654-3. — Tekcrt : anexkTpoHHbIi // ObpazoBarenbHast
mwiargpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/598404 (nara oOpareHus:
18.05.2026).

UepemaxuH, A. A. MarepuanoBeaenue : yaeOHuk / A. A. Uepenaxun. — Mocksa : KYPC :
NH®PA-M, 2022. — 336 c. — (Cpennee npodeccuonaibHoe oopazopanue). - ISBN 978-
5-906923-18-9. - Tekcr : AIEKTPOHHBIH. - URL.:
https://znanium.ru/catalog/product/1865718 (mara oOpamenus: 18.05.2026). — Pexum
JOCTYTIA: MO MOJIMTUCKE.
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4 KOHTPOJIb ¥ OIEHKA PE3YJbBTATOB OCBOEHHUS YUYEBHOM
JUCIHHUIIVIMHBI

KoHTposb 1 olieHKa pe3y/nbTaToOB OCBOEHUS TUCLMILIMHBI OCYLIECTBIISIETCS MPENOAAaBaTEIEM B
IIPOLECCE TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTAllUU.

4.1 Texymmii KOHTPOJIb

KonTponupyemsie HanmeHnoBaHue Kputepuu orenku
KouTtponupyemsie pasnens
No . pe3yapTaThl (MHIUKATOPHI OLICHOYHOI'0
(TeMbl) yueOHOM TUCIUTLINHBI
JOCTHKEHUSI KOMIIETEHIIUH ) cpencraa
1 | Pazgen 1 Ctpoenue u cBoiicTBa JlaboparopHoe CM. HUXKE
METaJIIOB 3aJlaHue
Tema 1.1 O6mmas MK 1.1, TIK 2.5 Tef:[T
' W OK 01, OK 04
XapaKTepUCTUKAa W CTPOCHHE
METaJIOB
2 | Tema 1.2 CroiicTBa METaIIOB YCTHBIH OIpoc CM. HIXE
IIK 1.1, [IK 2.5 MPaKTUYECKOE
OK 01, OK 04 3aJlaHue
3 | Tema 1.3 Meronbt JlabopaTopHoe CM. HIXKE
uccnegoBanuii u wucneitanmii | 11K 1.1, ITIK 2.5 3aJlaHue
MaTepuasoB OK 01, OK 04 MIPaKTHIECKOE
3a/1aHue

«5» (OTJIMYHO): BBICTABIISICTCS CTYJCHTY, €CIIH pacuéTHAs W rpaduueckas 4acTH BBITOJTHCHBI B
MOJTHOM 00BEMe, perieHrne 0(OpPMIIEHO C COOIIOJCHNEM YCTaHOBJICHHBIX MPABHII; CTYIEHT CBOOOIHO
BJIJICET TCOPETUICCKHM MaTEepPHAJIOM, 0€30IMO0YHO MTPUMEHSIET €r0 IIPH PEIICHUH 3a/1ad.

«4» (XOpomIO): BBICTABISETCS CTYIEHTY, €CIM TPU BBINOJHCHUW 3aJaHUsl JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH, pelIeHne 0QOPMIICHO ¢ COONIOICHNEM YCTAaHOBJICHHBIX MPaBUII;, CTYICHT
cBOOOJTHO BJIaJICET TEOPETUICCKUM MaTepPHaIOM, O€30IMO0YHO MPUMEHSET €r0 NIPH PEIICHUH 3a/1a4;

«3» (YIOBJIETBOPUTEIILHO): BBICTABIISIETCSl CTYICHTY, €CIIM 3a/IaHUE BBITIOJHEHO C «TPYOBIMI»
omuOkamu, perieHrne ohopmIIeHO 6€3 COOTIOICHUST YCTAaHOBJICHHBIX TIPABUIT,

«2» (HEYIOBJIETBOPUTEIILHO)  BBICTABIISCTCS CTYCHTY, €CJIM paboTa He BhIMOJHEeHA/

Kpurepun oueHkHu J1aGOpaTOPHOIo 3aHATHS:

«5» (OTJIMYHO): BBITIOJTHEHBI BCE 3aJjaHUs JIAOOPATOPHOUM PabOThI, CTYACHT YETKO M O3 OmmnboK
OTBETHWJI HA BCE KOHTPOJIBHBIE BOTIPOCHI.

«4» (XOpoIIo): BBITIOJHEHBI BCE 3aJaHHs JIA0OPATOPHOW pabOThI; CTYACHT OTBETWJ Ha BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMEYAHUSMHU.

«3» (YHIOBIETBOPHUTEIBHO): BBIMOJIHEHBI BCE 3aJlaHHs J1a0OpaTOpHO pabOThl ¢ 3aMEYaHUSIMH,
CTY/ICHT OTBETHII Ha BCE KOHTPOJIBHBIC BOTIPOCHI C 3aMECUaHHSIMH.

«2» (HEYHOBIETBOPUTEIBHO): CTYACHT HE BBIMOJHWI WIA BBIIOJHWI HEMPABWIBLHO 3aJaHUS
na00paTOpHOH PabOThI; CTYIEHT OTBETHJI HA KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI.

Kpurepuu onieHKH TeCTHPOBAHUSI:

3a mpaBUIBLHO BBHIMOJIHEHHOE JEHCTBUE, 3aJjaHME BBICTABIISETCS IMOJIOKHUTENIbHAs olleHKa — 1
Oam.

3a HempaBUIIBLHO BHITIOJHEHHOE JIEHCTBUE, 3a/laHUE BBICTABJISETCS OTpulaTeNnbHas orneHka — 0
0aoB.

s omneHKH o0O0pa3oBaTENbHBIX JOCTIKEHUH OO0y4aromuXxcss TPHUMEHSETCS YHHUBEpCalbHas
IKania.

[Ipo1eHT pe3ynbTaTUBHOCTH (IIPaBUIIBHBIX KayecTBeHHast OlleHKa YPOBHS MOJITOTOBKU
OTBETOB) 0art (0TMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 +~ 89 4 XOPOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
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| MmeHee 70 | 2 HEYJJOBJIETBOPUTEIBLHO

4.2 IlpoMexyTOYHAS] ATTECTAIUSA

[Ipomexxyrounasi arrectanusi OOYYAIOUIUXCS OCYIIECTBISETCS IO 3aBEpPUICHUH H3Y4EHUS
JUCLUILIMHBI U IT03BOJISIET OIIPENEIUTh KAYEeCTBO U YPOBEHD €€ OCBOCHHUS.

Popma NpoOMEKYTOYHON aTTECTALMHU 110 JUCIMIUIMHE « MaTepuaioBeIeHHe)» IK3aMEH.

OueHoOYHbIE cpeacrsa

Pe3ysbTaThl 00y4eHus "
JJIsl MPOMEKYTOYHOM aTTecTaluu

OTBeTUTh Ha KOHTPOJIBHBIE BOMPOCHL:

1. Knaccudukanys KOHCTPYKIIMOHHBIX U CHIPHEBBIX
MaTepHUaIOB.

2. Ha3zoBuTe cBOICTBA, KOTOPBIMH 00JIAAAF0T METAILIBI.
3. Buas! kpucTamimyeckux pemérok, KOTOpble UMEKOT
METaJlIbI.

4 CrtpoeHne MeTaITN4YeCKUX KPUCTAIIIOB.

5. AHU3OTpONHUS KPHCTAJUIOB.
6
7

MK 1.1, TIK 2.5
OK 01, OK 04

AmnoTporust MeTaJuioB.
Kpucramnuzamnms metanios
8. OO6acTh MPUMEHEHUS 1IBETHBIX CIIJIABOB.

Jukrant: 3aganue 1

PacmmdpoBaTh MapKu CTajM, CIUIABOB U YyTYHOB (110 MEPEYHIO).
Ketic-3aganne2

IIK 1.1, IIK 2.5 Br16pats MaTepuan st KOHCTPYKITUN 110 HX HA3HAYCHUIO U

OK 01, OK 04 YCIIOBHSIM JKCIITyaTaIIH

Ketic-3aganne 3

Bre160op Mapku JIerMpOBaHHBIX CTaNIeH JUIs JIeTaeld B 3aBHCUMOCTH
OT WX Ha3HAYCHHUS

Ketic —3amaqn. 3amanue 1:

IIpogemMoHCTpUPOBATH U MOMIATOBO MOSICHAUTH METOBI (TI0
IIK 1.1, IIK 2.5 TIEPEYHI0) UCCIENOBAHMSI CTPYKTYPHI METAJUIOB U CITJIABOB.
OK 01, OK 04 3aganwne 2 IIpogeMOHCTPUPOBATE BIIAJICHIEC METOIUKOM
MPOBEACHNS NCIIBITAHHS METAJIOB HA TBEPOCTH TIO METOIY
bpunennsa u Poxsenia.

Kpurepun oueHku 3K3amMeHa

«OTAMYHO» - TEOPETUUYECKOE COJIEp’KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 MpoOesioB, YMEHHUS
chopMUpOBaHbI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi yueOHBbIE 3a/laHHs BBIIIOJIHEHbI, KAYeCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XOopowIo» - TEeOPETUYECKOE COJEpKAHUE Kypca OCBOEHO IIOJHOCThIO, 0e3 mpoOenos,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOil yueOHbIE
3aJlaHus BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTENHHO» - TEOPETHUECKOE COJIEpKaHNe Kypca OCBOCHO YaCTUYHO, HO MPOOebl He
HOCSIT CYILECTBEHHOTO XapakTepa, HeoOXoJWMble yMEHHsS pabOThl C OCBOEHHBIM MaTepuaioM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil OOy4deHHs] y4eOHBIX
3aJJaHU# BBIOJIHEHO, HEKOTOPBIE U3 BBHITIOJIHEHHBIX 33JJaHUN COIepKaT OIMUOKH.

«HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJepKaHUEe Kypca HE OCBOCHO, HEOOXOJUMBIE
yMeHHUsI He c(hOPMUPOBaHbI, BHIIIOJHEHHBIE YUeOHBIE 3aJaHHs COJepkKaT rPyObIe OLTHOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Tpunoxxenue 1

[Ipu mpoBeneHHHM TEOPETHUECKUX W IMPAKTHYECKUX/TabOpAaTOPHBIX 3aHATUH HCIOJIb3YIOTCS
CJIEAYIOIINE NEAATOTUYECKUE TEXHOJIOTHU:

Ne HasBanue Ilenp ncrionb3oBaHus [Inanupyemsblit Onucanue nopsaka
n/m| oOpa3oBareNbHON oOpazoBaTenbHOI pe3ynbrar UCTIOJIb30BaHHS
TEXHOJIOTHH (C TEXHOJIOTHH UCIIOJIb30BaHUS (anroputm
yYKa3aHHUEM aBTOpa) o0pa3oBareapbHON IIPUMEHEHUST)
TEXHOJIOTHH TEXHOJIOTHH B
MPAKTUYECKON
npodecCuoHaATbHOM
JIESITEIbHOCTU
1 | UadopmannoHHo- [ToBbiIEHME IIpn Ha npotskenun
KOMMYHMKAIIMOHHAs | KauyecTBa 0Opa30BaHUs uyepe3 | UCIOJIb30BAHUU ypoxa:
TEXHOJIOTUS AKTUBHOE BHEJIPEHHE Ipe3eHTalNH MCII0JIb30BaHUE
(M.B.Mouceesa. B BOCIIUTATEIIBHO- CHUKAETCs IIPE3ECHTALNH C
E.C.Ilonar. o0pa3oBaTelIbHBI Mpoliecce | 3aTpyAHEHUS MTOATOTOBJIEHHBIM
M.B.byxapkuHa)) NHGOPMAIMOHHBIX BOCIIPHATHSA HOBOW | Marepuaiom st
TEXHOJIOT Uil uH(popMauu BU3YyaJIU3alNH U
yno0cTBa
BOCIIPUATHS HOBOM
uH(popMaluu
2 | TexHnomnorus Coznanue npobIeMHBIX CdopmupoBaHbI Drarnbl:
poOIEeMHOTO CUTyaluH, a TaKKe HaBbIKU - IOCTaHOBKa
00y4eHUS AKTUBHYIO BBIJIBIDKEHUS U poOJIEMHOTO
(k. dprom, CaMOCTOSTEINBHYIO OTCTaWBaHUS BOIIPOCA;
N.Jlepuep JEeATENbHOCTh YUYaIIUXCs [0 | COOCTBEHHOM TOYKH | - MPOOJIIEMHOE
WX pa3pelIeHHIO, B 3peHus (TUTIOTE3bl) | 3a/1aHKUE U CO3/IaHHE
pe3yabTaTe 4ero Ha peuIieHue poOIEeMHOM
IPOMCXOUT TBOPUYECKOE poOJIEeMBI. CUTYallUH;
OBJIaJICHUE BripaGotanbl - OCO3HaHUE
poecCHOHATbHBIMU CIIOCOOHOCTH K CYIIHOCTH
3HAaHUSIMH, HaBbIKAMH, HCCJIEIOBATENILCKUM | IPOOJIEMBIL;
YMEHUSIMH, pa3BUTHE MeTo/1aM (aHamu3, - BBIIBJKEHHE
MBICIUTENbHBIX MOJIETTUPOBaHUE, TUIIOTH3 110
criocoOHocTE, HaAOIOICHUE U PELICHHIO
(hopmupoBanue SKCIICPUMEHT, poOIeMbl (TOUCK
CIOoCcOOHOCTH nabopaTopHbIe peleHuit
CaMOCTOSITEJIbHO YCBaUBaTh | MCCIICOBaHUS). npobiemsl);
nro0ble noHsTus u aeiicteus | ChopmMupoBaHsl - I0Ka3aTeIbCTBO

YMEHHS IPUMEHSTh
3HaHUS B HOBOM
CUTYallUH -
peleHue yueOHoM
npoOIeMBI.

WM OIIPOBEPIKCHUE
BBICKa3aHHOTO B
TUIIOTE3e
IPEeIT0KECHUS
(obocHOBaHHME
BBIOPaHHOTO
BapUaHTa PEIICHHs
npobembl);

- IpOBEpKa
PaBUILHOCTH
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peleHus

pOoOJIEMBI;
- BBIBOJIBI TIO
PELICHHIO
poOJIEMBbI
3710poBbE O6ecnieunts oOyqaromumMess | u3KyaIbTMUHYTKH | DU3UOIOTHYCCKH
cOeperaromue BO3MOKHOCTh COXPaHEHHS CHOCOOCTBYIOT 000CHOBaHHBIM
TEXHOJIOTUU 3/10pOBbSI 3a IEPHOJ] MOBBIIIICHUIO BpPEMEHEM JUISI
oOy4eHus B BHUMAaHHS, IPOBEICHUS
00pa3oBaTeIbHOM AKTUBHOCTH (GU3KYTbTMUHYTKH
YUPEKICHHH, yJammecs Ha sBistroTCst 30-40-5
copMHUpPOBATh y HETO HOCTIeIyIoIIeM MUHYTHI YPOKa;
HE0O0XOAUMBIE JJISl 3TOTO JTane ypoka. JUIUTEIBHOCTD
3HaHUS, HAYIHUTh (GU3KYTbTMHHYTOK

HCII0JIb30BAaTh MOJIy4YEHHbBIE
3HaHUS B COBPEMEHHOMN
XKU3HU. J[aHHBIE TEXHOJIOT U
HaIlpaBJIEHbI HAa YKPEIUICHHE,
COXpaHEHUE, a TAKXKe
(hopmupoBaHHE 3I0POBBS
00yJaronuxcs

cocTasisiet 1-5
muH. Kaxxnas us-
KYJIbTMAHYTKQ

BKJIIIOYACT KOMITJIICKC

n3 3-4 cnenyaibHO
110100paHHBIX
YIPA)KHEHH,
MOBTOPSIEMBIX 4-6
pas
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