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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

JUCHUIINHBI

1.1 Heab U MecTO AUCHUIIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOI NPOrpaMMbl

PabGouass mporpamMma yueOHOW JUCHMIUIUHBI «MaTepualioBeICHUE» SBISETCS YacThbIO
MpOrpaMMbl TIOJATOTOBKHU CIEHUATUCTOB CPeIHEro 3BeHa o cnenuaibHocTu 15.02.16 Texnomorus
MamuHocTpoeHus. Pabodast mporpaMmma coctaBiieHa AJi 0YHOU (PopMbI 00OyUEHUSI.

Lenp TUCHUIIIUHBL: TO3HAHUE CBOMCTB MATEPHAIOB B 3aBUCHUMOCTU OT COCTaBa U 00pabOTKH,
METOJIOB X YIPOYHEHUs sl Hanbosee 3pHEeKTUBHOTO UCIIOIb30BAHUS B TEXHUKE, 8 TAK)KE CO3/IaHUE
MaTepuajoB C 3apaHee 3aJlaHHBIMU CBOWCTBAMH: BBICOKAas MPOYHOCTh U IJIACTUYHOCTbH, BBICOKAs
AIEKTPOMPOBOAHOCTD UITU BEICOKOE COMTPOTUBJICHHE

JAucuuninna «MarepuanoBeaeHUE» BKIIFOUCHA B
o01enpo¢eCCHOHAIBHOTO IHKJIa 00pa30BaTEIHLHON MPOTPAMMBI.

00s13aTeIbHYIO 4acTh

1.2 llepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHS THCIMIJIMHBI

CopepxaHue TUCIUIUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYaIOIIMXCSI K OCBOEHUIO BUIOB
NESITEIbHOCTH TMpPOrpamMMbl TMOJTOTOBKM CIELUUAINCTOB CPEJHEr0 3BEHAa M0 CIEUMAIbHOCTH U
OBJIAJICHUIO CJIEIYIOIUMU MPO(HECCHOHATBHBIMU U OOIIMMH KOMITETEHIIMSIMU:

I[IK 1.3 BeiOupath MeETOAB MEXaHWYECKOW 0OpabOTKM H  TMOCJEI0BATEIbHOCTH
TEXHOJIOTHYECKOTO  Mpollecca o00paboTku JAeTajied MalluH B MAalIMHOCTPOUTEITHLHOM
MIPOU3BO/ICTBE
[IK 4.3 IlmaaupoBath pabOTHI 1O HaJaAKe U MOJHAIIAIKE METALIOPEKYIIETO M aJJIATHBHOTO
000pyI0BaHUA.
OK O01. BeiOupars cnocoObl pemieHus 3aAad  MpOPECCUOHANIbHON  JEesTeNbHOCTH

IMPUMCEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM;
Pe3ynbTaThl OCBOEHHS NUCHUIUIMHBI COOTHOCSITCS C IUIAHUPYEMBIMH pe3yJlbTaTaMU OCBOEHUS
00pasoBaTeNbHON MTPOrpaMMBbl, TipeAcTaBieHHOU B pasnene 4 [TTICC3.
TpeGoBaHus K pe3ynbTaTaM OCBOCHHUS TUCIUILINHBI

NHaexc v HaMMeHOBaHUe Pe3y.l'leaTbI O0CBOCHUA

IIK, OK

YMmeer

3uaer

I[IK 1.3 BeiOupath MeTOIbI
MEXaHW9IeCKOH 00paboTku U
MOCIIEI0BATENHFHOCTD

TEXHOJOTMYECKOro Iporiecca
00paboTKK merajiell MalvH B

Yo 1 OI1.03 pacrmo3HaBaTh u
KJaccu(pUIMPOBATH KOHCTPYKITHOHHBIE H
CBHIPBEBBIC MAaTepUaNbl TI0 BHEIIHEMY
BHTY, IIPOUCXOXKJICHHIO, CBONCTBAM;

Yo 2 _OI1.03 pacumdpoBbBaTh MapKu

30 1 OIl.03 3akOHOMEPHOCTH
MPOIIECCOB  KPUCTAIM3AINN U
CTPYKTYpOOOpa3oBaHUs

METAJJIOB U CIUIABOB, OCHOBBI UX
TepMOo0oOpabOoTKH, CITOCOOBI

MAaIIHHOCTPOUTEITEHOM MAaIIMHOCTPOUTENBHBIX MATEPHAJIOB, 3aIIUTH METAIIOBOT KOPPO3HH;
MIPOM3BOICTBE Yo 3. 0I103 onpenenars  Buabl | 30 2_OI1.03 xi1accupUKaUIO U
KOHCTPYKIIHOHHBIX MaTEpHAJIOB; CII0COOBI HOTy4YeHUS
Yo 4 OI1.03 BeiOupath MaTepuanbl Ui | KOMIIO3HIIMOHHBIX MAaTEPUAIIOB;
KOHCTPYKIIMA MO WX Ha3HA4YeHUuo u | 30 3 OI103 BBIOOD
YCIIOBHSAMAKCILTyaTallly; KOHCTPYKIIMOHHBIX MaTepHaJIOB
TSt HpUMEHEHUS B
IPOU3BOJICTBE
IIK 4.3 IInanupoBats pabotsl | Vo 5 OI1.03 npoBoauth uccnenosanus u | 30 4 OI1.03  ctpoeHne

0 HallaJAKe ¥ IIOJHAIANKE
METaJUIOPEXYIIETO 5
aJTMTUBHOTO O0OPY/TIOBAHMS.

UCIIBITaHNSI MATEPUAIIOB;

Yo 6 01103 BEIOWpAaTh  MapKH
MaTepuaioB IS W3TOTOBIICHUS JIeTaleH
1 Y3JI0B MaIll}H,

CBOICTBa METAJUIOB, METOABI HX
UCCIICIOBAHNS,
30 5 _Oll03xnaccuduxaunio

MaTepuajioB, MCETaJIJIOB nu
CIIJIaBOB, nux obmactu
IIPUMCHCHU A,

30 6 OI1.03 ¢usnueckue u
XMMHYECKUX CBOMCTBA METAJJIOB

OK 01. Bribupats crnocoOsl
peleHus 3a1a4

VY0 01.01 pacrio3HaBaTh 1 aHAJIM3UPOBATH
3a1a4y u/nnm npobiiemy B

30 01.01 axTyanbHbIH
po)eCCHOHATBHBIN U




npohecCroHaTbHON

JACATCIIbHOCTH

MNPUMCHHUTEIILHO K pa3JIMYHbIM

KOHTCKCTaM,

BBIJICHATL €€
OTIPEACNATh  ATaIbI

Heo0X0oIMMBbIe

po(heCCOHATBPHOM H/UIH COLUATIBHOM
KOHTEKCTE;
4acTH;
3a/a4u;
OTIPECNATh
peann30BBIBATh COCTABICHHBIN IJIaH;

COCTaBHBIC
peueHus
COCTaBIJIAITh ILIAH JICHCTBHUM;

pecypcesr;

COLMAIbHBIA KOHTEKCT, B
KOTOPOM IPUXOJUTCS paboTaTh
U JKUTh;

1.3 O6ocHOBaHNe YacOB Y4eOHOM TUCHHUILVIMHBI B PAMKAX BAPHATHBHON YaCcTH

Honomuutens | onomuutensHbie | Homep u HammenoBanue | O0beM | OOOCHOBaHME BKIIOYCHUS B
HBIE 3HAHHUs, YMEHHUS, TEMBI 94acoB | pabouyro mporpammy
npogeccroHa HaBBIKU
JIbHBIC
KOMIETEHILUHU
- 304, 30 5,30 6, Yo | Tema 1.2 CpoiicTBa 8 IMox 3ampoc padorogarens OO0
1, Y02,;,¥03 METaJIOB «MPK» st popMupoBaHust
3HAHWM O CBOMCTBaX METAJIJIOB,
IMPUMCEHACMBIX B MAIIIMHOCTPOCHNHU
- 306, 30 3, 30 5, 30 | Tema 1.3 Meroapl 12 IMox 3ampoc padoromarens OO0
2, Y04, ¥035,; Vo | uccinenoBanuii n «MPK» st popMupoBaHust
6 UCIIBITAHUM MaTepuaoB 3HAHUH O KOMILJIEKCHOM
NpUMEHEHHE METOJIOB
KCCJIEJIOBAaHUM U UCTIBITAHUIA
MAaTEPUAOB, YIOBIETBOPSIIOIINX
TpeOOBaHUAM HAISKHOCTH U
JIOJITOBEYHOCTH KOHCTPYKITHIA 1
W3t
- 301,304, 30 6, Yo | Tema 2.2 UyryHsl 12 ITox 3ampoc paboromatenst OOO
1, ¥02,;Yo4 «MPK» nns hopMupoBanus
3HAHUI OCHOBHBIX XapaKTEPUCTHK
JUTSL OTIPEICTICHUS] XUMUYECKHX
3JIEMEHTOB B UyT'yHE
- 301,304,306, Yo | Tema 2.3 Ctamu 10 ITox 3ampoc padoromatenss OO0
1,Y02,:¥Y06 «MPK» mst hopmupoBaHUs
3HAHUI OCHOBHBIX XapaKTEPUCTUK
JUTSL OTIPEICTICHUST XUMUYECKHX
3JIEMEHTOB B CTAJIH
Bcero akagemMuueckux 4acoB ydeOHOM TUCITUTLINHBI B paMKax 42

BapUAaTUBHOM 4acTH




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 TpynoeMKOCTb 0CBOEHUSsI TUCIUTLIMHBI

. B T.4. B popme
HaumeHoBaHue cocTaBHBIX YacTeii .
O0bem B yacax NPAKTHYECKOH
AUCUUITUHBI
MOJArOTOBKH
TEOPETUYECKUE 3aHATHS (JIEKIUU, YPOKHU) 46
MPAKTUYECKUE 3aHSATHSI 10 10
nabopaTopHbIE 3aHATHUS 40 40
camocCTosiTeNIbHas paboTa He npenycmoTpena
IIPOMEXKYTOYHAsl aTTECTALIMSI 18

dopma IPOMEKYTOUHON aTTECTALMU — 9K3AMEH




2.2 TemaTH4yecKHii IUVIaH M coiepKaHue Y4eOHOH TUCHHUIINHBI

O0beMm, akaj.
4/ B TOM Kot
4yuciie B
HaumenoBanue pazaenos | Coaep:kanue yueoHoro marepuajia u GopMbl OpraHu3anunu 1esaTeTbHOCTH bopme Kon TIK, 0CBaMBaeMbIX
U TeM o0y4aromuxcs N OK 3JICMEHTOB
NPaKTHYeCKOii KoMIeTeH il
NMOJATOTOBKH,
akajg 4
1 2 3
PA3JEJ 1 CTPOEHUE U KPUCTAJIJIM3ALUS METAJIJIOB 44/30
Tema 1.1 Obmas | Comep:xanue y4eGHOr0 MaTepUaia 20/16
XapaKTepucTHuKa u | Ctpoenue atoma (cocTaB $ipa, paclpeneneHre 3JIEeKTPOHOB BOKPYT spa). 4/0 MK 1.3 3n4
CTpOEHHE METAJIOB Tumsl KpHCTaUIMYECKUX pemeéTok (4 THUma KPUCTAJUIMYECKHX PEIIETOK: 1K 4.3 3n5
MOJIEKYJIIpHAsi, aTOMHAs, WOHHAs W MeTajuTM4eckas. T[HI IeHTPUpPOBKU OK 01 30 01.01
syelikn bpaBe: mpuMuTHBHAs, 0a30LEHTPUPOBAaHHAS, TpaHEIEHTPUPOBAHHAS,
00BEMHOIEHTPUPOBAHHAS, JIBAXKJIBI-00LEMHOIIEHTPUPOBAHHAS
(pombodapuueckasi). CHUHTOHWHM: HU3MIAS KAaTETOPHs, CPEMHSSI KaTeropwus,
BbIcIIast kareropus). Jedekrsl pemérok (HyabMepHbIe (TOYEUHBIC) Ie(EKTHL
Opnnomepubie nedektol. JBymepHble nedekTol. TpéxMepHble aedeKTHI).
CymHocTh kpucTamm3anu. akTopkl, BIUSIONME HA pa3Mep U GopMy 3epHa
(tTBepmast m >kmakas ¢aspl. Da3oBEIT Tepexoj mepBoro poma. Poct rpaneit
kpuctaiia. [IpomsllisieHHOE BRIpaIlIMBaHHUE KPUCTAILIOB)
B TOM unciie MPAKTHYECKHX M J1a00PATOPHBIX 3aAHATHH 16/16
JlaGopatopHoe 3amstue Nel  OmpezneneHue BHAOB  METaUIOB 10 4/4 IK 1.3 Yl
MaKpOCTPYKType 1K 4.3 Vo2
OK 01 Yn3
Y0 01.01
6/6 K 1.3 Yl
1K 4.3 Yn2
JlabopaTopHoe 3aHITHE No2 [Ipurorosnenne nuida TUTSL OK 01 Y3
MeTauTorpaduIecKoro aHajam3a. Yo 01.01
6/6 K 1.3 Yl
K 4.3 V2
JlaGoparoproe 3austhe Ne3 H3yueHue mnpuHUuNa paboOTBl M YCTpOMCTBa OK 01 Yn3
Merasutorpaguueckoro Mmukpockona 4XB Y0 01.01
Tema 1.2 Cgoiicta | Coaep:kaHne y4e0HOT0 MaTepraa 6/0




METaJIOB dusnueckne CBOWCTBA METAJUIOB (METaJUIMYECKUi ONecK, IUIACTUYHOCTh W 6/0 K 1.3 3n4
KOBKOCTb, TEIUIONPOBOIHOCT U 3JIEKTPOIPOBOIHOCTD, TBEPIOCTh, TNIOTHOCTD, K 4.3 3n5
IJIAaBKOCTh). XWMHYECKHE CBOWCTBA METAIOB (CIIOCOOHOCTH METalIOB U OK 01 3n6
CIUIaBOB CONPOTHUBIIATHCS OKHMCIEHHIO WJIM BCTyHaTh B COEOUHEHHE C 3001.01
pPa3IMYHBIMH BEIIECTBAMH: KHCJOTBI, IIENOYHd W T.A. (T.H. XUMHUECKas
AKTUBHOCTH METAJUIOB). PacTBOPUMOCTb, OKHCISIEMOCTb, KOPPO3HWOHHAs
CTOMKOCTh). MexaHnyeckue CBOWCTBA METAJJIOB (IIPOYHOCTh, BS3KOCTH,
IJTACTHYHOCTD, TBEPIOCTb, BBIHOCIMBOCTH, TOJ3YYECTh, HN3HOCOCTOMKOCTBH).
TexHonmoruueckue, IKCILTyaTallMOHHBIE CBOMCTBa MeTasioB
(TeXHONMOTMUYECKHE  CBOMCTBA:  JKHJKOTEKYy4eCTh,  JeOPMUPYEMOCTb,
CBapWBAEMOCTh, 3aKaJMBAE€MOCTh, IPOKaJIMBAEMOCTh, 00pPabaTHIBAEMOCTD
pe3aHneM. DKCIITyaTallMOHHBIE CBOMCTBA: M3HOCOCTOWKOCTD, TEIIOCTOMKOCTD,
KapOMPOYHOCTh)
Tema 1.3 Meronel | Coaep:kanue y4eOHOr0 MaTepuaia 18/14
WCCIIEeIOBAaHHUN u | UccnenoBaHne  MHKpPOCTPYKTYPBI (MHKpPOCTPYKTYpA. MUKpOCKOIIBI. 4/0 MK 1.3 316
WCIBITAaHUI MaTeprajoB W3obpaxkeHne  BHYTpEHHEro  CTpoeHHMs  MaTepuana. MccrnegoBaHue 1K 4.3 3n3
MUKpPOCTPYKTYPBl MAaTe€pHajioB TpPU OOJBIIMX YBEIHMYEHHUSX C TOMOIIBIO OK 01 3n5
ormrrueckux (mo 2000 kpar) wmmm  daekTpoHHBIX (mo 50 000 kpar) 3n2
MHKpPOCKOIOB).  Ympyras ©  IulacTuueckas  gedopmanus  (ympyrue 3001.01
nepopManv, W3MEHEHHS  MEXKATOMHBIX  PAacCTOSHUH, OOpaTUMOCTh
nedopmarmu. Ilnactuueckue nmedopmanuu, oOpa3oBaHWE U JBIIKCHHE
JUCIIOKAIIMM, HW3MEHEHHE CTPYKTYpPHI M CBOMCTB Meramia). Mcmowrtanus
MEXaHW4YEeCKNX CBOWCTB (WCIBITAHWS HAa paCTsDKEHHWe, WCIBITAHUS Ha
CTATHYECKHMI M3THO, UCIIBITAHMS Ha YIAPHBIN U3ru0, H3MEepEeHHE TBEPIOCTH)
B ToM unc/ie NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 14/14
JlabopatopHoe 3anstue Ne 4 OmnpeneicHue TBEPAOCTH CTald M CIUIaBa II0 6/6 IK 1.3 Vo4
merony bpunenns, PokBenna n Bukkepca IIK 4.3 Y5
OK 01 VY6
Yo 01.01
JlabopaTopHoe 3ausTHe Ne 5 VccrnenoBaHue BIMSHUS XOMOIHON MIIACTHYECKOM 8/8 K 1.3 Vo4
neopManv U TOCTEMYIONIEr0 HarpeBa Ha MHUKPOCTPYKTYPY U TBEpPIOCTh [IK 4.3 NI g
HU3KOYTJIEPOIUCTON CTalTl OK 01 Yn6
Y0 01.01
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB 38/16
Tema 2.1 OcHoBbl Teopuu | Comep:kaHue Y4eOHOI0 MaTepraisa 8/4
CILIABOB OcHOBHBIE cBelleHHS O cIuilaBax (ompezaeneHne cruiaBa. KOMIIOHEHTHI 4/0 [IK 1.3 3n 1
(BemectBa), (azpl, cucteMa (COBOKYITHOCTH (ha3), OJHOPOAHBIE (TOMOTEHHEBIE) IIK 4.3 313
W pasHOpoaHble (TereporeHHble) ciuiaBbl. CTpyKTypa cIulaBa, TBepIble OK 01 3001.01
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pacTBopel  3aMeIIeHHs ¥ TBEpIAble pacTBOpPHl  BHenpeHus). Dasbl
METAJUIMYECKUX CIIIaBoB. JlMarpaMMbl COCTOSHHA CIUIaBOB. CBSI3b MEXay
CTPYKTYpOH W cBoiicTBaMH (rpaduueckoe n3odpaxkeHue $pazoBOro COCTOSHUS
CIUTaBOB B 3aBUCHUMOCTH OT TEMIIEpaTypbl M KOHIEHTpPAIM KOMITOHEHTOB.
[uarpaMma COCTOSHMH Uil ciay4yas HEOTPAaHWYEHHOW pPacTBOPUMOCTHU
KOMIIOHEHTOB B TBEpJOM  cOCTOSIHMM. OOnacTe  CyIECTBOBAHUS
KPUCTAJUIMYECKUX TBEPAbIX pacTBOpoB. JIMHUM JIMKBUAYC, COIMUAYC.
JluarpaMma COCTOSHMH CIUIaBOB, OOpa3ylOIIMX MEXaHUYECKue CMECH U3
YHUCTBIX KOMITIOHEHTOB. (O0nacTh CyIIECTBOBAHUS KHUJKOrO pacijaBa.
OBTtekTrKa. CriyiaBbl JOIBTEKTHYECKHE, 3a9BTEKTUYECKIE)

B ToM ync/e MPAaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 4/4
IIpaktuueckoe 3anstue No 1 M3ydeHue W aHamu3 AUarpaMMbl COCTOSTHHS 212 IIK 1.3 Vol
CIUIABOB C MCIIOIB30BAaHUEM METOJIa TEPMUYECKOI0 aHaIU3a 1K 4.3 Yn2
OK 01 Yn5
¥Y001.01
[Tpaktrueckoe 3ausatue Ne 2 [ToctpoeHne muarpaMM COCTOSIHUS CIIABOB 212 IIK 1.3 Ynl
1K 4.3 Yn?2
OK 01 Yn5
¥Y001.01
Tema 2.2 YyryHs Copaep:kanue y4e0HOro MaTepuajia 12/6
Knaccudukarus ayrynoB. CBolicTBa uyryHa. BeimiaBka yyryna. MapkupoBka 6/0 IK 1.3 3n1
YyryHa. JIO3BTEKTUYECKUE, 3BTEKTUYECKHME M 3a39BTEKTUUYECKHUE YYT'yHBI. 1K 4.3 3n4
Macca, ¢opma, odbeM u pasmerieHne rpaduTHBIX Mpumecei. UyryHbl C OK 01 316
IJIACTUHYATEIM TpaUTOM, ¢ MAPOBHIHBIM TpaduTOM (BBICOKOIPOUYHEIE), C 3001.01

BEPMHUKYJSIPHBIM TpauTOM, C XIONMbeBUAHBIM rpadurom. IlepenenbHbIi,
CIIeITUATbHBINA, JTUTCHHBIA, BRICOKOIPOYHBIN, KOBKHH, JIETUPOBAHHBIN, OCITHIH,
cepeliii W MOMUGUIIMPOBAHHBIA UyTyHBl. JluTeiHBIE W MeXxaHWYECcKHe

cBoiictBa uyryHa. [Jomennbilii mpouecc. Ilepenenbusiii uyryn — II1, TI2;
TepeNeNbHbIN YyTyH IUIsl OTIUBOK (mepeaenbHo-mutedHbni) — I[1JI1, T1J12;
nepenenbHblii  dpochopucteiii uyryn — [ID1, T1D2, T1D3; nepenenpHbIi
BbICOKOKauecTBeHHbIM uyryn — [IBK1, TIBK2, IIBK3; wuyrym c
mnactuHYaThiM rpadgurom — CY (umdper mocne 6ykB «CU», o003HaYarOT
BEeIMYMHY  BPEMEHHOTO  CONpPOTHUBIECHUS  paspbiBy B KI'C/MM).
AHTHUQPUKIMOHHBIA ~ YYr'yH:  aHTUQPUKIMOHHBIA  ceppii —  AUC;

AHTH(PUKIIHOHHBIN BBEICOKONTPOYHBI — AUB; aHTU(DPUKIIMOHHBII KOBKUH —
AYK; uyryH ¢ mapoBumHBIM TpaduTtoM it orinBok — BY (tmdper nmocie
OykB «BUY» o03HaualOT BpPEMEHHOE CONPOTHUBIEHUE PA3pPhIBY B KIC/MM U
OTHOCHTENbHOE yanuHeHue (%); YyryH JIETMPOBaHHBIM CO cHelualbHBIMU
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cBorictBamMu — Y. KoBkuii uyryn KY.

B ToM 4ncile MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 6/6
JlabopaTopHoe  3aHsTHe  Ne6  AHanIM3 ~ MHKPOCTPYKTYPHI  CEpBIX, 6/6 IK 1.3 Vol
BBICOKOITPOYHBIX, KOBKHX UyTYHOB IIK 4.3 Yn2
OK 01 Vn4a
Y0 01.01
Tema 2.3 Crammu Coaep:kanue y4e0HOro MaTepuaia 10/4
Knaccudukanmss  cramm  Ha3HA4eHWIO, 1O  XHMHYECKOMY  COCTaBY. 6/0 IK 1.3 3n1
Kaccudmkamms cranmm mo crmoco0y MPOW3BOACTBA, MO CIIOCO0Y BHIIUIABKH. 1K 4.3 3n4
Yriepoaucteie ctany. CTanu yriepoAaucThie U JETHPOBAHHBIE; B TOM YHCIIE 110 OK 01 316
COIEP)KAaHUIO  yriepoma  Hu3Koyrmepoxucteie (mo 0,25 %  C), 3001.01

cpenneyrineponuctsie (0,3—0,55 % C) u Beicokoyrnepoaucteie (0,6—2,14 %
C); nerupoBaHHBIE CTAIU IO COAEPNKAHMIO JICTUPYIOLUIUX 3JIEMEHTOB JEISTCS
HAa HHM3KOJIErHpoBaHHble — 10 4 %  JIerHpyroIuX  3JIEMEHTOB,
CPEAHENIETPOBAaHHBIE U  BBICOKOJIETUPOBAaHHbIE. JlerMpoBaHHBIE —CTaNH.
BnusiHue JerupyrommMx 3JEMEHTOB Ha CTPYKTYpY W CBOMCTBA CTalu.
WnctpymenTanbHble crand. MapkupoBka crand. l[lepepaboTku uyryHa B
cranb. KoHBepTepHbIi mnpomecc u  momoBeIM mpouecc. KucimopomHo-
KOHBEPTEPHbI crmocod momydyeHus: craind. beccemepoBckuili  crmocod.
TomacoBckuii cnocob. Dnexkrporepmuueckuii crocod. Kmaccudukanus u
Mapku yraepoauctoil cranu. Tpeboanus 'OCT 380-2005 x yriaepoaucTbiM
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cTanaM. ['pynmsl B 3aBUCMMOCTH OT 4YEThIpEX IPHU3HAKOB: IO PaBHOBECHOM
CTPYKTYpE CTajH, MO CTPYKTYpe MOCIE OXJa)XAEHHUS CTald Ha BO3IyXe, IO
COCTaBy CTajM, Mo HaszHaueHuto ctand. JlerupoBanubie ctamu no ['OCT:
oObruHbBIC (0€3 nobaBouHOM OykBhI, Hanpumep 30XI'C), kayecTBeHHBIC (OyKBa
A, HaIlpuMep 30XT'CA, 30X2I"2HTPA), BBICOKa4ECTBECHHBIE
3JIeKTpoIIakoBoro nepermiasa (-111), BEIcOkauecTBEHHBIE BAKyYMHO-IYT'OBOT'O
neperviaBa (-BJl), u crenuanehbie (udpoBoe 0003HAUCHHE, MEPE]l KOTOPHIM
OykBa D). KauectBennsie u BbicOkokauecTBeHHBbIe. ['OCT 1435-99. Cranb
WHCTpyMEHTajJbHast JierupoBaHHas. CTanb HWHCTPYMEHTAJNbHAs BaJIKOBAsL
Cranp  uHCTpyMeHTanbHas  mramnoBas. Crajdb  MHCTpyMEHTajJbHas
ObICTpOpeXYyIIas. MapKUpoBKa 3JIEMEHTOB crajeld. MapKupoBka crajed B
Poccun. MapkupoBka craneii B EBpone. bykBeHHo-mmdpoBas MapKupoBKa
(EN 10027-1). MapkupoBKa cTaji MO Ha3HauYeHWI0. MapKHpOBKa CTalH IO
XMMHAYECKOMY COCTaBy. MapKupoBKa 1o mopsakosoMmy Homepy (EN 10027-2).
MapxkupoBka craned B SAnonnn. Mapkuposka craieid B Kurae.

B ToM umciie IPAKTHYECKHUX M JIA00PATOPHBIX 3aHITHI 4/4
Jlabopatoproe 3amsitue Ne 7 V3ydeHne MHUKPOCTPYKTYPHI JETHPOBAHHOMN 4/4 K 1.3 Yol
cranmu. M3ydeHrne MHKPOCTPYKTYPBI YIJIEPOMMCTOM CTalll B PaBHOBECHOM IIK 4.3 Yn2
COCTOSIHHH OK 01 Yn6
¥Y001.01
Tema 2.4 IIsernnie | Coaep:kaHue YUeOHOIr0 MaTepHaia 8/2
METaJUIbl ¥ CILIABbI Menp u ee ciiaBbl. AJIIOMUHUK U €ro CIUIaBbl (MEb U €€ CIiaBbl. bpoH3a — ¢ 6/0 [IK 1.3 3n1
OJIOBOM WIIM JAPYTHMH 3JeMeHTaMmu: AmoMuHHeBas OpoH3a; bepmmeBas IIK 4.3 3n4
Oponza; BucmyrtoBas O6ponsa; MelmbskoBrucTas Oponza; OnoBsHHas OpoH3a; OK 01 316
®ocdopuas Oponsa; Jlaryup — ¢ nwmHKOM; JlaToH, aToHe, IATTEH. 3001.01

AMIOMUHMA W €ro cIuiaBbl. JIMTeHHBIC afOMHHHEBBIC CIIABBI CIUIaBBI U
nedopmupyeMble (KOHCTPYKIIMOHHBIE). AJNIOMHHHEBO-MAarHUEBHIE CILIABHI.
AJFOMIHHEBO-MapTaHIIeBble CIUIABhl. AIFOMUHUEBO-MEIHbIE CIUTaBbl. CIIIaBhI
aTIOMUHUKA-Meab-KpeMHu. CIulaBbl alIOMUHUN-UUHK-MarHuil. AJIOMHUHMI-
KpeMHHeBble cruiaBbl (crmurymuHbl). MapkupoBka mo ['OCT. Tepmmueckas
00pabotka). TutaH, MarHuii U WX CIUIABHI (TPH TPYIIITHl THTAHOBBIX CILTABOB —
BBICOKOIPOUYHBIE KOHCTPYKITHOHHBIE CIUIABBI, KAPOIIPOYHBIE CIUIABHI U CIUIABHI
Ha OCHOBe xmMmuueckoro coemuHeHus. CmiaaBel Tmna BT6, Cnnas BTI14,
Cmas BT16. T'OCT 22178-76. MaruueBbie nedopMupyeMble CIIIaBbl
SIBJISIIOTCS  CIUTaBBI MarHus ¢ amoMuaueM (MAS) W MarHus C IIHHKOM,
JIOTIONTHUTENTFHO JIeTMpOBaHHbIe upkoHueM (MA14, aHaior aMepuKaHCKOTrO
crutaBa ZKeoA), xaamuem, P3M u apyrumu snementamu (MA15, MA19 u
ap.). TIpon3BOACTBO IBETHBIX METAUIOB M CIUIABOB (IIBETHAs METAJUIYpPTHs.
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HoObrya, oboraiienne py/1 IBETHBIX METAJUIOB U BBIIJIaBKa IBETHBIX METAILIIOB
W WX CIJIaBOB). MapKHpOBKa CIUIABOB IIBETHBIX CIIJIaBOB (OyKBeHHOE
o0O3HAaUeHHE pas3IMYHBIX TPYON  [BETHBIX ciutaBoB.  O0o3HaueHue
JISTUPYIOLINX 3JIEMEHTOB IPH MApPKHUPOBKE IIBETHBIX CILIABOB).

B ToM ynciie NpakTHYECKUX U J1a00pPATOPHBIX 3aHATHI 2/2
[IpakTuueckoe 3anstue Ne3l3yueHre MUKpOCTPYKTYpBI IBETHBIX CIJIABOB 2/2 K 1.3 VYl
K 4.3 Yn2
OK 01 Yn6
¥001.01
PA3JEJ 3 CITOCOBbI OFPABOTKH METAJIJIOB 14/4
Tema 3.1 OcuoBel | Conep:kaHue YU4eOHOI0 MaTepuajia 14/4
TEPMHUYECKONH 00pabOTKH Bunpr tepmuueckoli 0o0paborku. BimsHMe TepMuueckoit o0paboTKH Ha 10/0 MK 1.3 3n1
cBOlicTBa (YBEJIMYCHHUE pecypca MHCTPYMEHTA M O0OPYIOBaHMS, YBEIHYCHHUE IIK 4.3 3n3
HW3HOCOCTOMKOCTH  MATEpPUAlOB, YBEIMYEHUE LUKINYECKOM IPOYHOCTH, OK 01 315
YBETMYEHNE KOPPO3MOHHOM W 3PO3MOHHON CTOMKOCTH, CHSTHE OCTATOYHBIX 30 01.01
HanpspkeHuil). OTXKUT, HOpManu3alys, 3aKalka, OTIYCK, HCKYCCTBEHHOE
crapenue (omxur 1,2 pona. Hopmannzanus, 3akanka, otiryck. Jucnepcrnoraoe
TBepacHue. KpuorerHas obpaboTka. I oMOreHN3aIIMOHHBIN OTXKHUT + CTapeHHUE.
3akamka + BBICOKMU OTIYCK (yiydmieHue)). TepMmmdeckas W XHMHKO-
TepMudeckass ~ oOpaborka  cramm.  TepMomexaHwdeckas — oOpaboTka
(emeHTamus, a30THpPOBaHWE W HHUTporeMeHTanwms). JlehekTsl m Opak mpwm
TEpMUYECKOH 00paboTKe (3aKaylouHble Ae()EKThI: TPELIUHBI, AcopMalus U
KOpoOJIeHre, 00e3yTiIepOKHBaHNE, MATKUE MISTHA M HU3Kasl TBEPIOCTh)
B ToM umciie NPAKTHYECKHX M JIA00PaTOPHBIX 3aHATHI 4/4
IIpaktrueckoe 3anaTue Ne 4 Tepmudeckas 00paboTKa cTamm 4/4 IK 1.3 Vnl
1K 4.3 VYn2
OK 01 Y3
Y4
VYné6
Y0 01.01
IIpoMekyTOUYHAS aTTECTALMS - DK3aMeH 18/0
Bcero: 114/50
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2.3 IlepevyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aAHATHI
HomenknaTypa mpakTH4ecKux W Jab0OpaTOpHBIX 3aHATUH JOJDKHA OOecreurnBaTh OCBOCHHME Ha3BaHHBIX B paszene 1.2 paboueil mporpaMmsl

YMCHHH.

Tembl 1a00paTOPHBIX M MPAKTUICCKUX
3aHATUU

Conepxanue

Crienmanu3upoBaHHOE 000PYIOBAaHHE, TEXHHYECKHUE
CpeZICTBa, MPOTrpaMMHOE o0OecTIieyeHne

PA3JIEJI 1 CTPOEHUE U KPUCTAJIVIM3ALIASA

METAJIJIOB

JlaGopaTopHble 3aHATHS

JlabopaTtopnoe 3anstre Nel Onpenenenue
BHJIOB METAJIJIOB IO MAKPOCTPYKTYpE

PopMHpOBaHHE YMEHUH ONPEIEIATh BUJ METalIa
110 BHEIIHUM IIPU3HAKam

00pa3Iibl BUI0B METAIIJIOB; TEXHUYECKUE BECHI;
HITaHFeHHI/IpKy.]'II); KapaH)]aHH/I IIBETHBIC, CHpaBOLIHaH
Tabnuma

JlabopaTtopHoe 3ansiTre No2
[Ipurorosnenue numda ass
MeTajiorpauueckoro aHauausa.

®opMupoBaHUEe YMEHUIN IPUTOTOBICHUS LUTH (A IS
METaJUIOrpapueCcKoro UCCIeA0BaHMs MeTallIa

OTtpe3Holi cTaHOK, NUTH(OBATBHO-TIOJINPOBATILHBIN
CTaHOK JBYXJIMCKOBBIW, PECC IIJIsI TOPsTYEi
3ammpeccoBKU 00pa3ioB, MUKpockom 4XB

JlabopaTtopnoe 3anstre Ne3 M3ydenne
MpUHIMIA paboThl U YCTPOHCTBA
MeTtautorpadudeckoro Mukpockomna 4XB

dopmupoBaHue yMeHui paboTath ¢
MeTajiorpapuueckuM MUKPOCKOTIOM

Muxkpockon 4XB, kosnekiust 00pa3Ion

JlabopaTtopHnoe 3anstre Ne 4 OnpeneneHue
TBEpPAOCTH CTAJU U CIIJIaBa M0 METOTY
bpunemns, Poxsermna u Bukkepca

®opMUpPOBAHUE YMEHUM OMIPEAEIATh TBEPAOCTh
MeTajjia pa3InYHbIMU METOIaMU

CranuoHapHbI YHUBEPCAIbHBIN TBEpIOMED

JlabopaTtopnoe 3anstue Ne 5 MccnenoBanue
BIIMSIHUS XOJIOTHOU IIJIACTHYECKOU
negopMaluu 1 Mocieyolero Harpesa Ha
MUKPOCTPYKTYPY U TBEPJOCTb
HU3KOYTJIEPOJUCTON CTalIN

dopMUpPOBAHHE YMEHUH HUCCIIEIOBAThH BIUSHUE
XOJIOJHOM IJTACTHYECKOM AedopMaruy Ha
MaKpOCTPYKTYpPY U TBEpJOCTb CTaJIU

CranuoHapHbI YHUBEPCATbHBIN TBEPAOMED, MEUb
MydenpHas

PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB

HpaKTI/I‘IGCKI/IC 3aHATUA

IIpakTnyeckoe 3anstue Ne 1 Uzyuenue u
aHaJIM3 AUarpaMMbl COCTOSHUS CILIABOB C
HCIOJIb30BAHUEM METOIa TEPMUUYECKOTO
aHaIn3a

(DOI)MI/IpOBaHI/Ie YMCHI/Iﬁ YUTaThb AUuarpaMmbl
COCTOsAHUA CIIJIaBOB

SJIGKTpOHHBIe IIJ1aKaThl 110 AUCHUIIIINHAaM:
MaTepI/IaJ'IOBe)IeHI/IC

IIpakTueckoe 3anarue Ne 2 [Toctpoenue
JiarpamMM COCTOSIHMS CIIJIaBOB

(DOpMI/IpOBaHI/IC YMCHI/Iﬁ CTPOUTH JHUAr'paMMBbI
COCTOSAHMA CIIJIaBOB

DNEKTPOHHBIE IIJIAKAThI [0 TUCUUIUINHAM:
MarepuajioBeieHHE

dopMupOBaHNE YMEHUI IPOBOJANUTD aHAJIN3
MHUKPOCTPYKTYPBI pa3IMYHbIX YYTYHOB

OTtpe3Holi cTaHOK, NUTH(OBATHHO-TIOIUPOBATBEHBIN
CTaHOK JBYXJIMCKOBBIW, IIPECC IJIs TOPsYEH
3ampeccoBKU 00pa3IoB, Mukpockomn 4XB
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[IpaxTnueckoe 3anarue Ne33yuenne
MHKPOCTPYKTYPBI [IBETHBIX CINIABOB

DopMHUpPOBaHKUE YMEHUH IIPOBOIUTH aHAIU3
MHKPOCTPYKTYpPBI [IBETHBIX CILNIABOB

OTpe3Hoii cTaHOK, NUTH(HOBATEHO-TIOTUPOBAEHBIN
CTaHOK JIBYXJIMCKOBBIN, IIPECC AJI ropsden
3ampeccoBKU 00pa3ioB, MUKpockon 4XB

JlabopaTtopHoe 3anstue € Ne6 Ananuz
MUKPOCTPYKTYPBI CEPBIX, BBICOKOIIPOYHBIX,
KOBKHX YYI'YHOB

PopMHUpOBaHHUE YMEHUH ITPOBOIUTH aHAIU3
MUKPOCTPYKTYPBI Pa3JINYHBIX YyI'YHOB

OTpe3Hoii cTaHOK, NUTH(OBATEHO-TIOTUPOBATEHBIN
CTAaHOK JIBYXJMCKOBBIN, IIPECC AJI ropsden
3ampeccoBKU 00pasnoB, MUKpockon 4XB

JlabopaTtopnoe 3ansitie No7 M3ydenue
MUKPOCTPYKTYPBI JIETUPOBAHHOM CTaJIN.
N3yuenne MUKpOCTPYKTYpPBI YIIIEPOAUCTOMN
CTaJIi B PABHOBECHOM COCTOSIHUU

DopMHUpPOBaHHUE YMEHUH PA3IUYATh CTPYKTYPY
JIETUPOBAHHOM U YIJIEPOJUCTOMN CTAIN

Muxpockon 4XB, Kosutekius 00pa3ios

PA3JIEJ 3 CIIOCOBBI OBPABOTKHN METAJIJIOB

[IpakTrnueckue 3aHsATHS

[Ipaxktnueckoe 3anstue Ne 4 Tepmudeckas
00paboTka cTanu

PopMHpOBaHHE YMEHUHN ITPOBOIUTH TEPMUUECKYIO
00paboTKy cTanu

[Teur MmydenpHas, 3aKaTOYHBINA 0aK,

OTpPE3HOM CTaHOK, TN (OBATBHO-TIOIUPOBATILHBIN
CTaHOK JBYXJIMCKOBBIW, MPECC 7151 TOpsYE
3ampeccoBKU 00pa3iioB, MUKpockor 4XB
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3 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILIVHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

Jns  peanu3anMyM  MPOrpaMMbl  Y4eOHOH  JAMCHUIUIMHBI — MPEAYCMOTPEHBI  CIEAYIOLIHE
CrelMaIbHbIC TOMEUICHUS:

Kabuner obmenpodeccnoHaabHbIX TUCIHILINH, OCHAIIEHHBIA B COOTBETCTBUU C MPUIIOKEHUEM
3 00pa3oBaTeNbHON IPOTPAMMBI.

JlabopaTopusi MaTepuUaNOBEJCHUS, OCHAIIEHHas B COOTBETCTBMU C NPHIOKEHHEM 3
00pa3oBaTeNbHON POTPAMMBI.

Ilomewenue ona 6éocnumamenvHol pabomyl, OCHAIIEHHOE B COOTBETCTBHM C IPHJIOKEHUEM 3
00pa3oBaTeNbHON IPOTPAMMBI.

Komnviomepuwiii knacc, ocHalleHHBI B COOTBETCTBHM C IpPUJIOKEHUEM 3 oOpa3oBaTelbHOU
IPOTPaMMBEI.

3.2 YueOHO-MeTOAMYECKOe M HH(POPMALIMOHHOE 00ecledeHHe peaju3alui NPOrpaMMbl
OcHOBHbIE HCTOYHUKH:

1. CrykanoB, B. A. Marepuanosenenue : yuebHoe nocooue / B.A. CrykanoB. — Mocksa :
OOPYM : UHOPA-M, 2022. — 368 c¢. — (Cpennee npodeccuoHampHOe 00pa3oBaHue). -
ISBN 978-5-8199-0711-5. - Texcr : AIIEKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/1794455 (nara obpamienus: 18.05.2026). — Peskum mocryma:
IO TTOJTIITHCKE.

2. YepemaxuH, A. A. Marepuanosenenue: yaeOHuk / A.A. Uepemaxwun, A.A. CMOJIBKHUH. —
Mocksa: KYPC: UHOPA-M, 2023. — 288 c. — (bakamaBpuar). - ISBN 978-5-906818-56-0. -
Tekct : oamextponssii. - URL: https://znanium.com/catalog/product/1099251 (nara
obpamenus: 18.05.2026). — Pexxum mocTyma: 1mo mojAmucke.

3. Marepuanoseaenue : yueonuk / I'.I'. Cedepos, B.T. baruenkos, I'.I'. Cedepor, A.JI. DomeHko
; moa pea. B.T. baruenkoBa. — Mocksa : UH®PA-M, 2022. — 151 ¢. — (Cpennee
npodeccronansHoe obpasoBanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr

anextpounsii. - URL: https://znanium.ru/catalog/product/1792841 (mata oOparieHus:
18.05.2026). — Pexxum q0CTyIa: MO MOAIUCKE.
JlonmoJIHNTE/IbHbIE HCTOYHHKH:

4. YepemaxuH, A. A. MarepuanoBenaenue : yueonunk / A. A. Uepemaxun. — Mocksa : KYPC :
NH®PA-M, 2022. — 336 c. — (Cpennee npodeccrnonanbroe oopazopanue). - ISBN 978-5-
906923-18-9. - Tekcr : asmekrponnsii. - URL: https://znanium.ru/catalog/product/1865718
(mara obpamenus: 18.05.2026). — Pexxuim gocTyma: mo moAmucke.

5. Ilnowxun, B. B. MarepuanoBeneHue : ydeOHuK s By3oB / B. B. [lmomkun. — 4-¢ w3,
nepepad. u gmon. — MockBa: WzmarensctBo IOpaiit, 2026. — 434 c.— (Beicmiee
obOpazoBanue). — ISBN 978-5-534-18654-3. — Tekct : anekTpoHHbd // OOpa3oBaTeabHas
wiar¢popma FOpaiit [caiit]. — URL: https://urait.ru/bcode/598404 (nata oOpareHus:
18.05.2026).
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4 KOHTPOJIb MW OIEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOM
JUCIHUIIVIMHBI

KoHTposb 1 olieHKa pe3y/lbTaToB OCBOCHMS AMCLUILIMHBI OCYIIECTBIISETCS MPENOIAaBaTENEM B
IIPOLECCE TEKYILEro KOHTPOJIS U IPOMEKYTOUYHOM aTTECTalluU.

4.1 Texyummii KOHTPOJIb

HanmenoBanue Kpurepun
KonTtponupyemsie paszuensl Kontponupyemsie
Ne . OLIEHOYHOI'O OLICHKH
(Tembl) yueOHOM TUCUUTUINHBI pe3yibTaThl
cpeacTea
1 | Pazmen 1 Ctpoenue u cBoiicTBa olleHKa oTtueta 1o |CM. HUXKE
METaJLIOB IIK 1.3, [IK 4.3, | BBIIOIHEHUIO
Tema 1.1 O0mas xapakTepucTuKa U OK 01 NaBopaTopHoii paGoThI,
CTPOEHHE METAJIIOB
2 | Tema 1.2 CBoiicTBa METAIIIIOB IIK 1.3, [IK 4.3, YCTHBIN OITPOC CM. HUKE
OK 01
3 | Tema 1.3 Meronsl uccienoBaHUi U olleHka oTrueta 1O |CM. HUXKE
HCIBITAaHUN MaTepuraioB BBIITOJIHEHU IO
MK 1.3, TIK 4.3, nabopaTopHOH u
OK 01 PaTopHo
MPAKTHYECKON PabOTHI,

Kputepuu onieHKH NPaAKTUIECKOTO 3a1aHUS:

«5» (OTJIMYHO): BBICTABIISICTCS CTYJCHTY, €CJIH pacdeTHas W rpaduueckas 9acTH BBITIOJHCHBI B
MOJTHOM 00BeMe, pemeHrue 0(pOpPMIIEHO C COOIOCHNEM YCTaHOBIIEHHBIX MPABHII; CTYICHT CBOOOIHO
BJIQJICET TEOPETUICCKHM MaTEPHAIIOM, 0€30IMO0YHO MTPUMEHSIET €r0 IIPH PEIICHUH 3a]1a4.

«4» (XOpomIo): BBICTABISETCS CTYIEHTY, €CIH TpPU BBINOJHCHUW 3aJaHUsl JOIMYIICHEI
HE3HAYUTENIbHBIC OIIMOKH, pelIeHne 0QOPMIICHO ¢ COONIOICHNEM YCTAaHOBJICHHBIX MPaBWII, CTYICHT
cBOOOJTHO BJIAJICET TEOPETUICCKUM MaTEPHAJIOM, O€30IMO0YHO MPUMEHSET €r0 NIPU PEIICHUH 3a/1a4;

«3» (yIOBJIETBOPUTEIHHO): BHICTABIISIETCSl CTYACHTY, €CIIH 3a/laHHE BBIITOJHEHO C «TPYOBIMI
omuOkamu, perieHrne ohopmiiIeHoO 6e3 COOTI0CHUS YCTAaHOBIICHHBIX MPABHIT |

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

Kpurepun oueHku J1a00paTOPHOTo 3aHATHUSA:

«5» (OTJIMYHO): BBITOJTHEHBI BCE 3aJaHUs JIAOOPATOPHOUM PabOThI, CTYJICHT YE€TKO U 0€3 OIIMO0K
OTBETHJI HA BCE KOHTPOJIBHBIE BOTIPOCHI.

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

«3» (yIOBJIETBOPUTEIILHO): BBHIMOJHEHBI BCE 3aJIaHMsI JIAOOPATOPHOW pabOThI C 3aMEYaHUSIMU;
CTY/ICHT OTBETHII Ha BCE KOHTPOJIBHBIC BOTIPOCHI C 3aMCUaHHSIMH.

«2» (HEYHOBJIECTBOPUTEIBHO): CTYACHT HE BBINOJHWI WIMA BBINOJHWI HEMPABWIBLHO 3aJaHUS
na00paTOPHOH PabOThI; CTYIEHT OTBETHJI HA KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAMH WJIM HE OTBETUII Ha
KOHTPOJIbHBIE BOITPOCHI.

4.2 IIpoMexyTOYHASI ATTECTAUSA

[IpomexyTouHas arTecTalds OOYYAIOIIUXCS OCYILECTBISETCS IO 3aBEPUICHUH H3YYECHUS
JUCUUILIMHBI U NIO3BOJISIET ONPEIETUTh KaYECTBO U YPOBEHB €€ OCBOCHHSI.

dopma NpoMeKYyTOUHOW aTTECTAllUU 10 JUCUMILUIMHE «MaTepralloBeIeHHE» IK3aMEH.

OueHo4HbIE CPECTBA

Pe3ynbTaTsl 00yyeHHs .
JJISl IPOMEKYTOYHOM aTTeCTAlMU

OtBeruTh Ha KOHTPOJIbHBIC BOITPOCHI:

1. Knaccudukanms KOHCTPYKIMOHHBIX U CHIPBEBBIX
IIK 1.3, [IK 4.3, OK 01 MaTEpHaIOB.

2. HazoBure cBoiicTBa, KOTOPIMU 00JIAAAI0T METAILIBI.

3. Bupl KpUCTaIUIMYECKNX PEHIETOK, KOTOPbIe UMEIOT
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MeTaJuIbI.
4 CtpoeHue METaIINYEeCKUX KPUCTAIIIOB.
5. AHU30TpPONHUS KPHUCTAJUIOB.

6 ANOTpONHUS METAIIJIOB.

7 Kpucramnuzamus metanios

8. O067nacTe NPUMEHEHHS [IBETHBIX CIUIABOB.

Jukrant: 3aganue 1

PacummgppoBaTh MapKku CTaaM, CIUIABOB M YyTYHOB (I10 MEPEYHIO).
Ketic-3ananue?

BriOpats MaTepuan s KOHCTPYKIUH 110 UX HAa3HAYCHUIO U

IIK 1.3, IIK 4.3, OK 01 YCIIOBUSIM JKCILTyaTaIliu

Ketic-3aganue 3

Br10op Mapku nerupoBaHHBIX CTallel JUIsl IeTajeld B 3aBUCUMOCTH
OT UX Ha3HAYEHUS

Ketic —3amaun. 3aganue 1:

[IpoaeMOHCTPUPOBATH U MOIIArOBO MOSCHUTh METOIBI (TI0
MIEPEYHIO) UCCIIC0BAHUS CTPYKTYPhl METAJUIOB U CILIABOB.
3aganwne 2 [IpogeMOHCTPUPOBATEH BIIAJICHHE METOIUKOM
MPOBECHHUS UCIIBITAHKUS METAJJIOB HA TBEPAOCTH 110 METOIY
Bpunemnsa u Poksenna.

IK 1.3, [IK 4.3, OK 01

Kpurepun oueHkn 3x3amMmeHna

«OTINYHO» - TEOPETHUECKOE COJIep)KaHMe Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOesoB, YMEHUs
chopMUpOBaHBI, BCE MPENYCMOTPEHHBIC MPOTPaMMO ydeOHBIE 3a/JaHUsl BBITIOJTHEHBI, KA4€CTBO HX
BBIITIOJIHEHUS OIICHCHO BBICOKO.

«Xopomo» - TEOPETUYECKOE COJEepKAHUE Kypca OCBOEHO IIOJHOCThIO, 0e3 mpoOesnos,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOil yueOHbIE
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTEIBHOY» - TEOPETHUUECKOE COJIEPKaHNE Kypca OCBOCHO YaCTUYHO, HO MPoOeibl He
HOCSIT CYILECTBEHHOTO XapaKTepa, HeoOXoJWMble yMEHHs pabOThl C OCBOEHHBIM MaTepuaioM B
OCHOBHOM C(OPMHUPOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOydeHHUsS Yy4eOHBIX
3aJlaHUH BBINOJHEHO, HEKOTOPbIE U3 BBITIOJHEHHBIX 3a/IaHUi co/lepKaT OIIHOKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJepkKaHUEe Kypca HE OCBOCHO, HEOOXOJHUMBbIE
yMeHHs He c(pOpMHUpPOBaHbI, BHINOJIHEHHbIE YueOHbIE 3aJaHUs COJepkKAT rpyOble OLINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Tpunoxxenue 1

[Ipu mpoBeneHHH TEOPETHUECKUX W TPAKTHUECKUX/Ta00paTOPHBIX 3aHATUH HCHOJIB3YIOTCS
CJIEAYIOIINE NEAATOTUYECKUE TEXHOJIOTHU:

Ne HasBanue Ilenp ncrionb3oBaHus [Inanupyemsblit Onucanue nopsaka
n/m| oOpa3oBaresbHON oOpazoBaTenbHOI pe3ynbrar UCTIOJTb30BaHHUS
TEXHOJIOTHH (C TEXHOJIOTUH UCTIOJTb30BaHHS (anroputm
yYKa3aHHUEM aBTOpa) o0pa3oBareabHOI IIPUMEHEHUST)
TEXHOJIOTUH TEXHOJIOTHH B
MPAaKTUYECKON
npodecCuoHaAIbHOM
JIeSITETIbHOCTH
1 | MudopmarmonHo- [ToBbiIEHME IIpn Ha npotsxkenun
KOMMYHHUKAIIMOHHAs | KadecTBa 00pa3oBaHUs uepes3 | HCIOJb30BAaHUN ypoxa:
TEXHOJIOTHUS aKTHBHOE BHEJIPEHUE Npe3CHTAINH UCTIOJIb30BaHUE
(M.B.Mouceesa. B BOCHUTATEIILHO- CHUIKaeTCs MPE3EHTALNU C
E.C.Ilonar. o0pa3oBaTelIbHBIH Mpoliecce | 3aTpyAHEHUS MTOATOTOBJIEHHBIM
M.B.byxapkuHa)) MH(OPMALIMOHHBIX BOCIIpUATHS HOBOM | MarepuasioMm s
TEXHOJIOTUI UHpOpMAIIN BU3YaJIH3aIlH U
yno0cTBa
BOCHIPUSATHS HOBOU
nHpopmarun
2 | Texnomnorus Coznanue npobIeMHBIX CdopmupoBaHbI Drarnbl:
HpO6J'IeMHOFO CHTyaHHﬁ, a TaKxe HaBBIKHU - IOCTAaHOBKa
00y4eHUS AKTHBHYIO BBIJIBIDKEHUS U poOJIEMHOTO
(k. dprom, CAMOCTOATENHEYIO OTCTaHBaHHfI’ BOIIPOCA;
U.Jlepuep COOCTBEHHOU TOUYKU | - TpOOIeMHOE
JACATCIPHOCTD YHAIMXCA O | s opps (rumnoTessl) | 3ajaHue U CO3/aHNE
UX paspeLICHHIO, B Ha pelIeHue poOIEMHOIA
pe3ynbTaTe 4ero pOOIIEMBI. CUTYAIIWH;
POUCXOJUT TBOPUECKOE BeipaboTanbl - OCO3HaHHe
OBJIAJICHHE CIIOCOOHOCTH K CYLIHOCTH
PO hECCHOHATEHBIMH HCCJIEIOBATENIbCKUM | IPOOJIEMBIL;
SHAHHAMH, HABBIKAMIL, MeToJiaM (aHamu3, - BBIJIBUIKCHUE
MOJICTTUPOBaHUE, TUIOTHU3 110
YMCHHAMH, pasBUTHC HaAOIOICHUE U PEIICHUIO
MBICIHTCIIBHBIX AKCIICPUMEHT, poOJIeMBbI (TTOKCK
criocoOHocTE, nabopaTopHbIe pelLIeHi
bopmupoBaHue UCCIICJIOBAHMUS). poOsIeMBbl);
CIIOCOBHOCTH CdhopmupoBaHnbl - 10Ka3aTeabCTBO

CaMOCTOATCIIbHO YCBAUBATb
JIIOOBIE TTOHATHS U NeHCTBUS

YMEHUS IPUMEHSTh
3HaHUS B HOBOU
CUTYallUH -
peleHue yueOHoi
poOIEMBI.

WJIN OTIPOBEpKEHHE
BBICKa3aHHOTO B
TUIIOTE3e
NPEIOKEHUS
(obocHOBaHUME
BBIOPaHHOTO
BapUaHTa PEIICHHS
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po0sIeMBbI);

- IpoOBEpKa
NPaBUILHOCTH
peuIeHus
pOOJIEMBI;
- BBIBO/JIBI IO
PELICHUIO
poOIeMbI
3710poBbE O6ecnieunts oOy4aromuMess | u3KyaIbTMUHYTKH | DU3UOIOTHYCCKH
cOeperaromue BO3MOKHOCTb COXpPaHEHHs | CIIOCOOCTBYOT 00OCHOBAHHBIM
TEXHOJIOTUH 37I0pOBbS 38 MIEPUO]T TTOBBIILICHUIO BPCMCHEM TS
oGydcHus B BHUMAHWSI, MPOBEICHUS
AKTHBHOCTH (GU3KYITBTMUHYTKH
06pasoBaTebHOM ydaiuecs Ha saBistrorest 30-40-5
YUpeKICHNH, HOCIIEAYIOIEM MHHYTBI YPOKa,;
cpopMupoBaTh y HErO JTare ypoka. JUTUTENBHOCTh
He0oO0XOIUMBIE IJIS1 OTOTO (GU3KyITBTMUHYTOK

3HAHMS, HAYIUTh
WCI0JIb30BAaTh MOJIy4YEeHHbBIE
3HaHUS B COBPEMEHHOMN
XU3HU. [laHHBIE TEXHOJIOTHH
HaIpaBJIEHbI HAa YKPEIUICHHE,
COXpaHEHUE, a TAKXKe
(hopmupoBaHHE 3I0POBBS
00yJaronuxcs

cocrasiser 1-5
muH. Kaxknas dus-
KYJIbTMAHYTKQ

BKJIIOYACT KOMITJIIEKC

n3 3-4 crenuaibHO
o0 0paHHBIX
yIpaXHEHUH,
MOBTOPsIEMBIX 4-6
pa3
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