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Pabouas nporpamma yueGHof Amcuunannsl «Matepuanopefienney pazpaboTaHa Ha OCHOBE
DeACPATEHOTO FOCYAAPCTBEHHONO 0BPA30BATENBHOTO CTAHAAPTA MO CHENHANBHOCTH CPEIHEro
npodeccronansnoro obpasoanns 15,02.12 MorTak, Texuudeckoe obCayRHBANINE H.PEMOHT
NPOMBILIUIEHHOIO 0BOPYAOBAHHA (N0 OTPACASM), YTBEPRIACHHOID NpHKazoM MuuHcrepersa
oGpazosanns u nayki Poccriickoit @enepanns ot 09.12.2016 r. Ne 1580, ¢ ywetom npumepHod
OCHOBHOR TnpodeccHoraTBHON 0DpalOBATeNLHON NPOrPaMMBE! 110 CHEIMATLHOCTH CPEIHEro
npodeccuonansuoro obpazosanns 15.02.12 Mowrak, TeXHHUCCKoe ODCTYAHBAUHC K PEMOUT
NPOMBILLIEHHOrO 0BopyAoBanus (N0 oTpaciaM), YTBep#ACHHON npotoxonom MeacpankhHoro
yuebHO-MeTomndeckoro  obwemuenns no  YITIC  15.00.00 or 25.07.2022 Ne 24,
3APErHCTPHPOBAHHOA B TOCYJAPCTBEHHOM PEECTPE MPHMEPHBIX OCHOBHBIX OOpPAIOBATEILHBIX
nporpaymy npuxasonm GIBOY IO UPITO 11-256 ot 29.07.2022, peructpaunonssiit Hosmep 125
(IMpuaomenne 3.23).

Oprammsanus-paspaborank: Muoronpodunetnii kowepx OIBOY BO «Marnuroroperuit
rocyaapersesnsil Texuudeckult yansepeurer um. I'. H. Hocosay
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1 OBIIASI XAPAKTEPUCTUKA PABOYEH TPOTPAMMBbI YUEBHOM

TACIHATITAHBI
«MaTepnaJmBel]eHne»

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl:

VYuebnas nucuuminHa «MarepuanoBeneHuey sBiasercs oOs3atenbHoi 4vacTthio [ITICC3-IT B
cootBerctBun ¢ DPI'OC CIIO mo

cneyuairbHocmu

00CITy’)kKMBaHHE ¥ PEMOHT IPOMBIIIJICHHOTO 000Dy 10BaHHS
Ocoboe 3HaueHNe UCUUIUIMHA UMeeT pH popmupoBanuu u pazsutuu OK
OK 01. Beibupatb criocoOslI penienus 3a1a4d npopecCuoHaNbHOMN e TeTbHOCTH
HNPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJCTBA MIOMCKA, aHAJIN3Aa U UHTEPIIPETALIUU
uH(popManuy 1 NHGOPMAMOHHBIE TEXHOJIOTHH JUIS BBIIIOTHEHUS 33aa4 PO eCcCHOHATBHOM

NEeATEILHOCTH.

15.02.12 MoHTax,

OK 03. [TnanupoBaTh U pealn30BbIBATE COOCTBEHHOE MPOPECCHOHATIBHOE U TMYHOCTHOE
pa3BUTHE, IPEANPUHIMATEIBCKYIO IEITENFHOCTh B MPO(ECCHOHAIBHON cdepe, NCIOIb30BaTh
3HAHMSA 0 PUHAHCOBOM IPAaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHSX.

OK 04. O¢ddexTrBHO B3anMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE.

OK 05. OcyuiecTBiasTh yCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM S3bIKE
Poccuiickoit denepanuu ¢ yueTroM 0COOEHHOCTEW COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCT
OK 09 ITonb30BaThCst MpohecCHOHATBHON JOKYMEHTAIMENH Ha FOCyJapCTBEHHOM U

HHOCTPAHHOM A3bIKax

[1K 1.1 OcymiecTBiATh pabOTHI TIO MMOATOTOBKE SIUHUI] 000PYIOBAHHS K MOHTAXY.
[1K 1.2 ITpoBOAUTH MOHTAK IPOMBIIIEHHOTO 000PYI0BAHUS B COOTBETCTBUH C TEXHUUECKOM

JIOKYMEHTAIUEH.

1K 2.3. ITpoBOaUTH peMOHTHbIE pabOThI 10 BOCCTAHOBIEHHIO pabOTOCTIOCOOHOCTH
IIPOMBIIIIIEHHOT'O 000py/A0BaHUS.

1.2. He.]'ll) H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUSA TUCHUIIIMHBI:
B PaMKax IMmporpaMmal V‘IG6HOI>1 JUCIHUITIINHBI 06y‘~IaIOHH/IMI/IC$I OCBAMBAIOTCAd YMCHHUSA U 3HAHUA

KIIacCU(UIMPOBATH KOHCTPYKITMOHHEIE
Y CBIPhEBBIE MATEPHAIIBI TTO BHEITHEMY
BUJTY, IPOUCXOKICHHIO, CBOMCTBAM;

VYV 1.1.06 onpenensite Bujibl
KOHCTPYKIIMOHHBIX MaTe€pHajIoOB;

V 1.1.07 BeIOUpaTh MaTepHaAIBI IS
KOHCTPYKIUH 110 UX Ha3HAYCHHIO U
YCIIOBHSIM JKCIIITyaTalllH;

INK1.1.JIK 1.2 V1.1.05 pacniosuaBath u 3 1.1.04 Bungl, cBoiicTBa,
KJIaCCU(UIIMPOBATH KOHCTPYKIIMOHHBIE | 00JIACTh NPUMEHEHHS
U CHIPLEBBIE MATEPHAIIBI 110 BHEIIHEMY | KOHCTPYKIMOHHBIX U
BHLY, IPOMCXOKICHUIO, CBOMCTBAM; BCIIOMOT'aTeIbHBIX MATEPHAIIOB;
V 1.1.06 onpenensats BUIBI 3 1.1.05 meTobl U3MEpEeHUst
KOHCTPYKLMOHHBIX MATEPHUAIOB; IIapaMETPOB U CBONCTB
V 1.1.07 BBIOMpATH MaTEPHAIIBI JJIs MaTEepHUAJIOB,
KOHCTPYKIIHI 110 HX HA3HAYEHHIO
YCIIOBUSM DKCILTyaTalluM;

IIK 2.3. VY 1.1.05 pacnosnasars u 3 1.1.04 Bungl, cBolicTBa,

00J1aCTh TPUMCHECHIS
KOHCTPYKIIMOHHBIX U
BCIIOMOTAaTEJbHBIX MaTEPUAIIOB;
3 1.1.05 MeToas! u3MepeHus
MapaMeTpoB U CBOICTB
MaTepHajoB

TEXHUYCCKOC




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yuedHol padoTnl O0bem B yacax

O0Bem o0pa3zoBaTeIbHOI MPOrpaMMbl y4eOHOH TUCIUIIJIMHBI 106

B T.4. B popMe NpaKTHIECKO MOATOTOBKHU

B T. ..

TEOpPETUIECKOe 00yUYeHHUE 24
1abopaTopHbIC PabOTHI (eciu npedyCMoOmpeHo) 20
MIPAKTUYCCKUE 3aHITHS (eCiu npedyCcmMompeHo) 36

KypcoBas pabota (TIPOEKT) (ecu npedycmMompero Oiisk CReyuaibHOCMell)

Camocmosmenvhas paboma 8

IIpome:xxyTouHasi aTTecTalUs 18

Bo ecex aueiikax co 36e300ukoii (*) (6 ciyuae eé Hanuuus) ciedyem yKazams 06vem uacos, a 6 ciydae
omcymcmeus yopams u3 CRUCKA 3a UCKIIOYEHUEM CAMOCHOAMEIbHOU Padombl.




2.2. TemaTu4ecknii IVIAH U cOJepPKaHUe Y4eOHOH TMCIUIITHHBI

Oo0beM, akaj.

4/ B TOM
qucie B
HaumenoBanmue pazaenoB | Coaep:kaHue yueOHOro MaTepuasia u (popMbl OpraHu3aIUH AeATEIbHOCTH Kon IIK,
H TeM odyuarnuxcs (bopme . OK Kon H/Y/3
NPaKTHYeCKOoii
NOArOTOBKH,
akaa 4
1 2 3
PA3JEJ 1 CTPOEHHUE U KPUCTAJIUIM3ALUS METAJUIOB 30
Tema 1.1 Oo6mas | JImgakTuyecKue eIMHHIILI, COAePKAHNE 12 [IK 1.1
XapaKTepUCTHKA u | Ctpoenne atoMa (CocTaB sApa, pacIpeleNeHHe 3JIEKTPOHOB BOKPYT sIpa). 2 K12 | 31.1.05;3001.01; 30
CTPOCHHE METAJIJIOB Tunsl KpUCTAIIHMYECKUX pemeéTok (4 Tuma KPUCTAUIMYECKUX pPEHmETOK: IK 2.3 02.02; 30 05.06
MOJIEKYJISIpHAs, aTOMHAsi, HOHHAsl U MeTallInyecKas. TUIl LEHTPUPOBKU AYEHKU OK 01
Bbpage: MPUMUATHBHAS,  0a30IEHTPHPOBAaHHAS,  TIPAHENEHTPUPOBAaHHAS, OK 02
00BEMHOIIEHTPUPOBAHHAS, JIBAXKIbI-00bEMHOIICHTPUPOBAHHAS OK 04
(pomboampuueckas). CHHIOHUM: HU3IIAS KaTErOpHs, CPEIHsS KaTeropwus, OK 05
BeIciias kateropus). [edektsl pem€Tok (HylbMepHBbIE (TOYEUYHBIE) AC(PEKTHI. OK 09
Opnnomepuble nedektel. JIBymepHble nedextel. TpéxmepHbie aedexTs).
CymHocts KpucTaumsaiuuu. PakTopsl, BIMAOMIKME Ha pasMep U GopMy 3epHa
(tBepmas u xunkas ¢assl. Pa3zoBblil mepexox meporo poaa. Poct rpaneit
Kpuctayuia. [lpomsliyieHHOE BRIpaIlIMBaHNUE KPUCTAIIIIOB)
B ToM umcie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHI 10 ¥ 1.1.07; Yo 01.01;
Jla6oparopnas pa6ota Nel OnpeseneHne BUIOB METAIOB O MAKPOCTPYKTYPE 2 Yo 01.03; Yo 01.04;
JlaGopatopHast  pabota Ne2  OmpeneneHne  BHIOB  METAUIOB IO 4 Y0 02.02; Yo 04.01;
MHKPOCTPYKTYe. Y0 05.01; Yo 09.01
JlaGoparopnast pabora Ne3 3ydyeHue BIMSIHUS YCIOBHH KPHUCTALIM3AaLMU Ha 4
CTPYKTYPY U MEXaHHYECKHE CBOMCTBA MeTa/LIa
Tema 1.2 CpoiicTBa | /IugakTHYECKHE eTHHHUIIBI, COIEPIKAHHE 4 [IK 1.1 31.1.04; 3 1.1.05;
METAILIOB OusznyecKkne CBOWCTBA METALIOB (METAIUIMYCCKU OJECK, IUTACTHYHOCTh H 2 K 1.2 vV 1.1.07; 30 01.01;
KOBKOCTb, TEIIOMPOBOIHOCTE M JICKTPOIPOBOAHOCTE, TBEPAOCTh, IUIOTHOCTD, IIK 2.3 VY0 01.03; Yo 01.04;
IJIABKOCTh). XWMHYECKHE CBOWCTBA METAUIOB (CIIOCOOHOCTh METAJIOB H OK 01 Vo0 04.01; Yo 05.01;
CILUIABOB CONPOTHUBIIATBCA OKUCIEHUIO WM BCTYNAaTb B COEIUHEHHE C OK 04 Vo0 09.01
PasIMYHBIMU BEIIECTBAMH: KHCJIOTHI, MIEI0YM M T.A. (T.H. XUMHYEecKas OK 05
aKTHBHOCTh MeETaUIOB). PacTBOpMMOCTb, OKHCISEMOCTh, KOPPO3MOHHAS OK 09
CTOWKOCTh). MeXaHH4YecKHe CBOIICTBA MeETaIoB (IMPOYHOCTH, BSI3KOCTH,

MJIACTUYHOCTh, TBEPIOCTh, BHIHOCIUBOCTH, IOJI3y4eCTh, H3HOCOCTOMKOCTB).
TexHOIOrnYecKre, IKCILTYyaTallMOHHBIC CBOWCTBA METAJLIOB (TEXHOJIOTUYECKHE




ne(OpMUPYEMOCTb, CBapUBAaCMOCTb,
MIPOKAIMBAEMOCTb, 00pabaTeIBacMOCTh pEe3aHueM.
CBOMCTBA: W3HOCOCTOMKOCTb, TEIIOCTOMKOCTb,

CBOWCTBA: KHUJIKOTEKYUYeCTb,
3aKaJINBaeMOCTb,
OKCITyaTaluOHHBIC
’KapOIPOYHOCTH)

CamocTosiTeqbHas patoTa 00y4alommuXxcs

CocTtaBuTh cioBaph NpoecCHOHANBHBIX TEPMUHOB U3 15 onpenencHuit

Tema 1.3 MeTtonasnl

IlI/IIIaKTI/I'{eCKl/Ie CIMHUIBI, COACPKAHUC

14

UCCIENOBAaHUN u
UCIIBITAHUM MaTepUaoB

UccnenoBanue MHUKPOCTPYKTYPBI (MHKpOCTPYKTYpa. MHUKPOCKOITBL.
N3o0paxeHne  BHYTpEHHEro  CTpoeHMs  MaTepuaia.  McciemoBaHue
MHUKPOCTPYKTYPBl MaTepHalioB NpH OOJBIIMX YBEIHYEHHUSIX C ITOMOIIBIO
ontryeckux (mo 2000 xpar) wmm snekTpoHHBIX (Mo 50 000 kpar)
MHUKPOCKOTIOB). YTIpyTas U Iiactudeckas aedopmartus (ynpyrue nedopMarivm,
U3MCHEHUS ~ MEXKATOMHBIX  PACCTOSIHHH,  OOpaTMMOCTh  JehOpMaIlu.
[Mnactuyeckue nedopmaryu, oOpa30BaHME U JIBHXKCHHE JTUCIIOKAIUM,
W3MEHEHUE CTPYKTYphl W CBOWCTB Metamia). MchnbiTaHusT MeXaHWYeCKHX
CBOWCTB (UCTBITAaHUsI HAa PACTSHDKEHHE, WCIBITAHHMS Ha CTATHYECKUH W3THO,
WCIIBITAHUS HA YAAPHBIN N3rHO, M3MEPEHUE TBEPAOCTH)

B TOoM uMc/ie NTPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

10

Jlaboparoprast padora Ne 4 OmpeneneHne TBEpAOCTH MeTala METOJ0M
bpunens

JlabopartopHas padota Ne 5 OnpeziesicHre yIapHOH BA3KOCTH MaTEPHAJIOB

K11
K 1.2
IK 2.3
OK 01
OK 02
OK 03

31.1.04; 3 1.1.05;
30 01.01

V 1.1.05; Y 1.1.06;
vV 1.1.07; Yo 01.01;
Vo0 01.03; Yo 01.04;
V0 02.02; Yo 03.03

PA3JIEJI 2 CTPOEHHUE U

CBOICTBA CIIJIABOB

42/2

Tema 2.1 OcHOBBI Teopuu

I[I/II[aKTH'{eCKHe CAUHUIbI, COACP/KAHUEC

14

CIIlTaBOB

OcHoBHBIE cBefeHHs O cmiaBax (ompeneneHue crjiaBa. KoOMIOHEHTHI
(BemecTBa), haspl, cuctemMa (COBOKYIMHOCTH (a3), OTHOPOIHbIE (TOMOTEHHBIE) U
pasHOpOIHBIC (TeTeporeHHble) cruiaBbl. CTPYKTypa CIUIaBa, TBEPIbIE PaCTBOPHI
3aMeIeHNs U TBEPJIbIe pacTBOPHI BHeApeHHs ). Da3bl METAJUIMYECKUX CIUIABOB.
Juarpammbl cocTosHusi criaBoB. CBSI3b MEXAY CTPYKTYpOH M CBoiicTBaMu
(rpaduueckoe u3o0pakeHUe Ga3zoBOro COCTOSHHS CIIABOB B 3aBUCHMOCTH OT
TEMIIEPaTyphl U KOHIEHTPAIIMM KOMIIOHEHTOB. JlMarpamMmma COCTOSHUM yis
CITy4ast HSOrPaHUYEHHOW PaCTBOPHUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.
OO0macTh CyIIECTBOBaHHS KPUCTAIUIMUECKUX TBEPIBIX pacTBopoB. JlmHUHM
TUKBUAYC, coiuayc. JluarpaMma COCTOSHHWM  CIUTABOB, OOpasyromux
MEXaHMUYECKHE CMECH W3 YHCTBHIX KOMIOHEHTOB. O0JacTh CyIIeCTBOBAHUS
XKHUIKOTO paciyiaBa. IBTeKTHKA. CIIaBbl JOIBTEKTUUECKUE, 3a9BTCKTHICCKIE)

B ToM unciie NpakTHYECKUX U J1a00PATOPHBIX 3aHATHIA

10

[IpakTnueckass pabora Ne 1 H3yueHue W aHanmm3 AWAarpaMMbl COCTOSIHHS
CIUJIABOB C MCHOJb30BAHUEM METOAa TEPMUUECKOr0 aHAIN3a

[Ipaktuueckast padora Ne 2 IlocTpoeHue aAuarpaMM COCTOSIHUSI CIUIABOB

[K1.1
K 1.2
IIK 2.3
OK 01
OK 02
OK 04
OK 05
OK 09

31.1.04; 30 02.02;
30 05.06

YV 1.1.06; ¥ 1.1.07;
Vo0 01.03; Yo 01.04;
V0 02.02; Yo 04.01;
Vo0 05.01; Yo 09.01




CamocTosiTeqbHas pa6oTa 00y4alommuXxcs

CocTaBUTh CPaBHUTCIIbHYIO Ta6m/1uy KJ'IaCCI/I(I)I/IKaHI/II/I CTaJIl

Tema 2.2 UyryHsl JlnakTuyeckue eTMHULBI, COJIEP:KAHTE 12 [IK 1.1 31.1.04; 3 1.1.05;
Knaccudukanus uyrynos. CBoiicTBa uyryHa. BeimiaBka uyyryHa. MapkupoBka 2 K 1.2 | 3002.02; 30 03.03; 30
YyTyHa. JOIBTEKTHYECKUE, IBTEKTHUECKHE U 3a9BTEKTUUCCKHE YyTyHHEL. Macca, IK 2.3 04.06
¢dopMma, 06beM U pazMerieHre TpadUTHBIX mpuMeceil. YyTyHBI ¢ TIIaCTHHYATHIM OK 01
rpadurom, ¢ mapoBUIHBIM TPapUTOM (BBICOKOIIPOYHBIE), C BEPMUKYISIPHBIM OK 02
rpaduToM, C XJONbeBHAHBIM TpaduroM. IlepenenbHbIi, cHeNMANbHBIN, OK 04
JIUTCHHBIA, BBICOKOIIPOYHBIM, KOBKHH, JICTUPOBaHHBINW, OCNbIN, CEphIiU U OK 05
MOIU(QHUIMPOBAHHBIA YyryHbl. JIUTEiiHbIE M MEXaHMYECKHE CBOMCTBA UyIyHa. OK 09
Homennslii npouecc. [lepenensupiil uyryn — I11, [12; nepenenbHblil uyryH nis
otnuBOK (nepenensHo-muternbid) — [1J11, [1J12; mepenenbrblil hochopucThii
gyyryn — [I®1, [1dD2, 11d3; nepenenbHbli BRICOKOKAYECTBEHHBIH YyTyH —

I1BK1, I[IBK2, [1BK3; uyryH ¢ miactua4ateiM rpadgurom — CY (uudpsl mociue

O0ykB «CU», 0003HaualOT BEIMUYMHY BPEMEHHOI'O COMPOTUBIIEHHS pa3phbIBy B

Krc/MM). AHTUQPUKIIMOHHBIN YyryH: aHTUQPHUKIUOHHBIA cepblii — AUC;

AHTU(PPUKIIMOHHBIN BHICOKOTIPOYHBI — AUB; aHTH()PUKITMOHHBIA KOBKANH —

AYK; gyryn ¢ mapoBugHBIM TpaduToM s oTauBok — BY (mmdpsr mocme

OykB «BY» o03HayaroT BpeMEHHOE COIPOTHBICHUE pPa3phbiBy B KIC/MM H

OTHOCHUTENbHOE yanuHeHue (%); 4YyryH JEeTHPOBAaHHBIA CO CIHEIHaTbHBIMU

cBoiictBamu — Y. Koskwuit uyryn KY.

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHIA 10 Y 1.1.05; ¥V 1.1.07;
[Ipaktnueckas pabora Ne3 AHanu3 MHUKPOCTPYKTYPBI CEPBIX, BEICOKOTIPOYHBIX, 10 Yo 01.01; Yo 02.02;
KOBKHUX YyT'YHOB Y0 03.03; Yo 09.01

Tema 2.3 Crann JuaakTuyeckue eIMHUIBI, COlEPKAHTE 10/2 [IK 1.1 31.1.04;31.1.05;
Knaccupukanms  cranmm  Ha3HaYeHHIO, TI0  XMUMHYECKOMY  COCTaBy. 2 IK 1.2 30 02.02; 30 05.06
Knaccudukanus cramm mo cnoco0y MpPOHM3BOACTBA, MO CMOCOOY BBIMIABKHL. K 2.3
VYrnepoaucteie cranu. CTamu yriepoJucThie U JeTUPOBAaHHBIE; B TOM YHCIIE IO OK 01
colepKaHUIO  yriaepoma  HuM3Koyriepoauctele (mo 0,25 % O, OK 02
cpenueyriepoaucteie (0,3—0,55 % C) u BeIcOkOyrepoaucteie (0,6—2,14 % OK 04
C); nerupoBaHHBIE CTAIH MO COACPKAHHUIO JIETUPYIOLINX 3JIEMEHTOB JACIATCS Ha OK 05
HU3KOJIETUpOBaHHBIE — 10 4 %  Jerupymoumux  3JIE€MEHTOB, OK 09

CPEIHENIErMPOBaHHbBIE U  BBICOKOJICTMPOBAaHHBIE. JIerMpoBaHHBIE — CTaJH.
BnusHue serupyrommux 3J€MEHTOB Ha CTPYKTYpy M CBOMCTBa CTalH.
Unctpymenrtanbheie ctanu. MapkupoBka ctanu. [lepepaOoTku 4yryHa B CTajb.
KonBeprepHslii mpouecc M mojoBbli npouecc. KucaopoaHo-KOHBEpTEpHBIN
croco0 mosryueHust craim. beccemepoBckuii crocod. TomacoBCKHiA CHOCOO0.
Dnekrporepmuueckuii crocod. Kimaccudukanus 1 Mapku yriaepoucToi CTaly.
TpeboBanus [TOCT 380-2005 Kk  yriuepoJuctbiM  craysiM. [pymmsl B




3aBHCUMOCTH OT YeThIpeX MPHU3HAKOB: 10 PABHOBECHOW CTPYKTYpE CTalH, IO
CTPYKType IOCJ€ OXJaXICHWsS CTadd Ha BO3AyXe, IO COCTaBy CTaly, IO
HazHaueHnto crtanmm. JlermpoBanHbie cramum 1o I'OCT: oOprunsle  (0e3
nmobaBounoit O6ykBbl, Hanpumep 30XI'C), kauecTBeHHbIe (OykBa A, Hampumep
30XT'CA, 30X2I"2HTPA), BbICOKaue€CTBEHHBIE AJICKTPOILIAKOBOTO TIEPEIiaBa
(-1II), BBICOKAYECTBEHHBIE BaKyyMHO-myroBoro mepemiaBa (-BJ), wu
cnenuaneHble  (uuppoBoe 0003HAaYeHHE, TeEpe] KOTOphIM OykBa D).
KauectBennsle u  BeicokOokadecTBeHHble. [OCT  1435-99.  Cramp
MHCTpYMEHTaJIbHasl JiernpoBaHHas. CTajab MHCTpyMEHTaJIbHas BankoBas. Ctajib
WHCTpYMEHTalIbHas mTaMiioBas. CTalb MHCTpyMEHTalbHasi OBICTPOpEKYIIasl.
MapkupoBka 31eMeHTOB cTaneil. Mapkuposka craneil B Poccun. MapkupoBska
craneii B EBpome. bBykBenHo-umdposas wmapkupoka (EN  10027-1).
MapkupoBka cTand HO Ha3HAYeHUI0. MapKHpoOBKa CTald MO XUMHYECKOMY
coctaBy. MapkupoBka mo nopsakoBomy Homepy (EN 10027-2). MapkupoBka
cranei B AAnonnu. MapkupoBka craner B Kurae.

B ToM unciie npakTHYECKUX U JIA00PATOPHBIX 3aHATHI 8/2 Y 1.1.07; Yo 01.03;

[paktuueckas pabora Ne 4 BeiGop Mapku JIETUPOBAHHBIX CTaJCH IS AeTalei 8/2 Y0 01.04; Yo 04.01;

B 3aBHCHUMOCTH OT YCJIOBHUH IKCILTyaTalluu Y0 05.01; Yo 09.01
Tema 24 LBeTHble | luaaKkTHUECKHE eTMHUIIBI, COAEepPKaHUE 6 [IK 1.1 31.1.04; 3 1.1.05;
METAJUTBI ¥ CIIABBI Menp u ee ciuiaBbl. AIIFOMUHUHN U €T0 CIUIaBHI (Meh U ee CIiaBbl. bpoH3a — ¢ 2 K 1.2 V 1.1.07; 30 02.02;

OJIOBOM WJIM [pYTMMH 3JeMeHTaMu: AuoMuHHeBas OpoHza; bepuiuenas IIK 2.3 30 05.06; Yo 01.03;

Oponsa; BucmyrtoBas Oponsa; MermbskoBucTas Oponsa; OmoBsiHHast OpoH3a; OK 01 Vo0 01.04; Yo 04.01;

®dochopuas 6ponsa; Jlarynp — ¢ nuHKOM; JIaTOH, TaTOHE, NaTTeH. AJIIOMUHUI OK 02 Y0 05.01; Yo 09.01

U €ero criaBbl. JINTeHHbIe alfOMUHHUEBBIC CIUIABBI CIUIABBI U JeQOpMHUpYEMbIe OK 04

(KOHCTPYKIIHOHHBIE).  AJIOMHUHHEBO-MarHHUEBhIC  CIUIABBl.  AJTFOMHUHHEBO- OK 05

MaprasieBble CIUIAaBbl. AJIIOMUHUEBO-MENHbIE CIUIaBbl. CIUIaBbl alrOMUHUMN- OK 09

Meab-KpeMHui. CruiaBbl alFOMUHUN-IIMHK-MArHiui. AJTIOMUHUN-KPEMHUEBBIE
craBel (cumymunsl). MapkupoBka mo ['OCT. Tepmuueckas 00paboTka).
Tutan, MarHuii W WX CIUIaBbl (TpU TPYIOBl TUTAHOBBIX CIUIABOB —
BBICOKOIIPOYHbIE KOHCTPYKIIMOHHBIE CIIJIABBI, )KaPOIPOYHbIE CIUIABHI U CILIABBI
Ha ocHOBe xumudeckoro coequneHus. Cmiasel Tuna BT6, CmuraB BT 14, Crinas
BT16. I'OCT 22178-76. MarnueBsle aedopMupyeMble CIUIaBBl SBIISIOTCS
CIUTaBbl MarHus ¢ amoMmuHHeM (MAS) U MarHusi ¢ MUHKOM, JOMOIHUTEIHHO
nerupoBanuble upkonreM (MA14, anajor amepukaHckoro cruiaBa ZK g ,A),
kanmuem, P3M u apyrumu snemeratamu (MA15, MA19 u ap.). [IponsBomcTBo
I[BETHBIX METAJIJIOB M CIUIABOB (I[BeTHast MeTayutyprus. JloObiua, oboraiieHue
Py IBETHBIX METAJUIOB M BBIIUIABKA IIBETHHIX META/UIOB M WX CIUIABOB).
MapKupoBKa CIIJIAaBOB I[BETHHIX CIUIaBOB (OyKBEHHOE 0003HAUCHUE PA3ITUIHBIX
rpynn  IBETHBIX ciuiaBoB. (O003HAaYeHHWE JICTUPYIOIIMX DJIEMEHTOB TIpH




MAapKHUPOBKE IBETHBIX CHJ'IaBOB).

CamocTrosiTesbHasi padoTa 00y4arouuxcs 4
[MpurotoButh npoekt «Tepmuyeckas o0paboTka cranu. OCOOCHHOCTH 3aKalKH
Y OTILyCKa CTaJIu»
PA3JIEJI 3 CIOCOBBI OBPABOTKH METAJUIOB 16
Tema 3.1 OcHoBHI | /IuIaKTHYECKHE eTMHHUIIbI, CO/IEPsKAHHE 16 [IK 1.1 31.1.04;3 1.1.05;
TEPMHUIECKON 00pabOTKH Buner Tepmuueckoit 00paboTku. BrmsiHme Tepmmueckoidl 00paboOTKH Ha 8 IIK 1.2 | 3001.01; 30 02.02; 30
CBOIiCTBa (yBEJIMUYCHHE pecypca MHCTPYMEHTa M 0OOpyIOBaHUS, YBEIHMUCHHE IK 2.3 03.03; 30 04.06; 30
M3HOCOCTOMKOCTH MaTepUalioB, YBEIMYEHHE IUKIMYECKOH MpOYHOCTH, OK 01 05.06
YBEJIMYEHUE KOPPO3UOHHOM M 3IPO3MOHHOM CTOMKOCTH, CHSTHUE OCTATOYHBIX OK 02
HanpsokeHui). OTKWAr, HOpMallu3alus, 3aKallka, OTIYCK, HCKYCCTBEHHOE OK 04
crapenue (omxur 1,2 poma. Hopmanuzanus, 3akanka, otiryck. JlucmepcruonHoe OK 05
TBepaenue. Kpnorennast oOpaboTka. ['oMoreHH3aIMOHHBINA OTXKHT + CTapeHHeE. OK 09
3akanka + BBICOKMH oTmyck (ymydineHue)). Tepmuueckas M XHMHKO-
TepMuueckas o0padoTka craiu. TepMomexaHndeckas o0paboTka (IeMeHTaIus,
a30TUpOBaHHE M HUTpoueMmeHTtanus). Jedekrsl u Opak TpU TEPMUUYECKOH
o0paboTke (3akamouyHble NeeKThl: TPEHIMHBI, AeopManus ¥ KOpoOIeHHe,
00e3yriiepokuBaHue, MATKHE MSITHA M HU3Kasl TBEPLOCTB)
B ToM unciie npakTHYeCKUX U JIa00PATOPHBIX 3aAHATHIA 8 Y 1.1.05; ¥V 1.1.06;
[Ipaktnueckoe 3ansitie Ne 5 Beibop BHaa TepMooOpabOTKHM CTamul JUIs 8 Y 1.1.07; Yo 01.01;
KOHKPETHBIX JeTajel B 3aBUCUMOCTHU OT yCIIOBHUI IKCILTyaTalluu Y0 01.03; Yo 01.04;
V0 02.02; Yo 03.03;
Vo0 04.01; Yo 05.01;
Y0 09.01
I[IpoMe:KYyTOUYHASL ATTEeCTALMS - IK3aMEH 18
Bcero: 106




3. YCJIOBUS PEAJIM3AIIMA YYEBHOM A CIIUTIIIAHBI

3.1. Jlns peanuzanuu MpPOrpaMMbl y4eOHOW TUCHUIUIMHBI JOJDKHBI OBITh TIPETyCMOTPEHBI
CIeyIOIIKe CIEeIHAIbHbIE TOMEIICHHUS:

Kabuner «Mamepuanoseoenusny,

OCHAIIICHHBIA B COOTBETCTBUU C 1. 6.1.2.1 oOpa3oBaTeIbHOM MPOrpaMMBbl IO CHIEITUATBHOCTH.

B cryuae neobxooumocmu:

JlaGoparopus Mamepuanosedenus, OCHaIICHHAas HEOOXOAMMBIM JI pealu3aliy MporpamMMbl
y4eOHOM JUCUUIUTMHBI 00OpyJOBaHMEM, IMpUBEICHHBIM B 1. 6.1.2.3 o00pa3oBaTeibHOU
MPOTPaMMBI O JTAHHOM.

3.2. UnpopMmannoHHoOe oOecrniedeHHe peajn3alui NPorpaMmMbl

1 Crykanos, B. A. MarepuanoBenenue : ydeOHoe mocodue / B.A. CrykanoB. — Mocksa :
DOPYM : UH®PA-M, 2022. — 368 c. — (Cpennee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-
8199-0711-5. - Tekcr : anmextponnbiid. - URL: https://znanium.com/catalog/product/1794455 (narta
obparmenus: 25.05.2022). — PexxuMm goctyna: 1o MOAMKCKE.

2 Marepuanosenenue : yueonuk / O. A. Macanckuii, A. A. KoBanera, T. P. 'mnpmanmmna [u
np.]. - Kpacrospck : Cub. denep. yu-t, 2020. - 300 c. - ISBN 978-5-7638-4347-7. - Tekcr :
anexktponnbii. - URL: https://znanium.com/catalog/product/1819690 (mara o6parnenus: 30.05.2022). —
Pexxum pgoctyna: mo mojmucke.

3 Cedepos, I'. I'. Marepuanosenenue : yueouuk / I'.I'. Cedepon, B.T. batuenkos, I'.I'. Cedepos,
A.Jl. ®omenxko ; mox pen. B.T. baruenkoBa. — Mocksa : UHDOPA-M, 2022. — 151 c¢. — (Cpennee
npodeccuonanbaoe obpasosanue). — DOl 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr :
anextponnbiit. - URL: https://znanium.com/catalog/product/1792841 (mara o6parenus: 25.05.2022). —
PexxuM goctyna: mo mojmnucke.

3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH

1 MarepuanoBenenne : ydyeOHOe TmoOcoOHMe : JUIA CTYIeHTOB crenmaibHOCTeH 29.02.06
[Momurpaduueckoe mpousBoacTBo, 29.02.09 IleuatHoe neno / coct. H. B. [Tomosa. — Mocksa : 'BIIOY
MUIIK wm. W. DénopoBa, 2020. — 160 c. - Texcr : osnekrponssii. - URL:
https://znanium.com/catalog/product/1684051 (mata obGpamienus: 30.05.2022). — Pexum nocTymna: mo
MTOIHMCKE.

2 YepenaxuH, A. A. Marepuanosenenue : yueOHuk / A. A. Uepenaxun. — Mocksa : KYPC :
NH®PA-M, 2022. — 336 c. — (Cpeanee npodeccuonanbHoe oopazosanue). - ISBN 978-5-906923-18-
9. - Tekcr : anexrponnbii. - URL: https://znanium.com/catalog/product/1865718 (mata oGpareHus:
25.05.2022). — Pexxum goctyna: mo MmoAmKICKe.

3.3 YyeO6Ho-MeTOAMUYECKOE 00eciedyeHre CaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocrositennbHast  paboTa  sBISETCS  O0SA3aTENIBHOM  JUIsl  KaXJ0ro  OOydYaroIierocs.
CamocTtosTenpHas paboTa MOXKET OCYIIECTBISATHCS WHIUBUAYATbHO WM TPYNIaMd B
3aBHCHMOCTH OT IIeJIH, 00bEeMa, KOHKPETHOH TEMaTHKH CaMOCTOSATEIBHOW pPabOThI, YPOBHS
CJIO)HOCTH, YPOBHS YMEHHH 00YyJarOIIUXCsl.

KoHTposb pe3ynpTaToB BHEAYTUTOPHON CaMOCTOSTEIHHOM PabOThI OCYIIECTBIISIETCS B Mpeenax
BPEMEHHU, OTBEJACHHOIO Ha o0O0s3arenbHble y4eOHbIE 3aHATHS M BHEAYIUTOPHYIO
CaMOCTOSITENIbHYI0O paboTy OOyYaroIMXcs IO Yy4eOHOW IHUCHIUIUIMHE, TPOXOJUT KaK B
MUCHbMEHHOMW, TaK M YCTHOM WIIM CMEIIaHHON (hopMe, ¢ MPeACTaBICHUEM U3JIENHS WU MPOTyKTa
CaMOCTOSITETbHOM JIEATEITHHOCTH.
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B kadyectBe ¢GopM HW METOJOB KOHTPOJS BHEAYJAUTOPHOM CaMOCTOSTEIBLHOM paboThI
HCIIOJIB3YIOTCA: TPOBCPKaA BBIIIOJIHEHHOH pa6OTI>I npenoaaBaTrejicM, CCMHUHAPCKUC 3aHATUA,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PAa0OTHI, 3aIIUTa TBOPUYECKUX paboT U JIp.

Ne

HaumenoBanune
paszJiesna/TeMbl

OueHounsle  cpeAcTBa  (3agaHusA) Uil  CaMOCTOSTEIbHOMN
BHEAYJAMTOPHOU PabOTHI

Pasznen 1 Ctpoenue u
CBOIiCTBa METAJLJIOB
Tema 1.2 CoiicTBa
MECTAJIJIOB

TexcT 3aganus:

CocTaBHTH TIIOCCAPUIl TEPMHUHOB 110 MaTEPHAIOBEICHUIO

Henb: packphITh COEpKaHNE OCHOBHBIX TEPMUHOB, Pa3bsICHUTH CJIOBA-
TEPMHHBI B KOHTEKCTE TaHHOW TEMbI, PaCKpBITh X 3HAYECHHE, NaTh MX
Hay4YHOE TOJIKOBaHHE.

PexomMeHanuu o BLIMOJTHEHUH) 3aIaHUA:

Jns BemeHust Tiioccapusi IOJDKHA OBITH 3aBEleHA OTAETbHAs TEeTpalb
WM MOXXHO BECTH CJIOBaph C KOHIIA OOIIEH TeTpaau JJisi KOHCIICKTOB,
BO3MOJXKHO COCTABJICHUE JICKTPOHHOTO TJI0CCapys KaK OJHOTO U3 BHJIOB
WHIWBHTyaTbHBIX IPOEKTOB.

Kpurepun ounenku:

TounocTs (HOPMYTUPOBOK TEPMUHOB IPH TPOBEIECHUH (PUIUIESCKOTO
JMUKTaHTa, TJIOCCAPUEM CclaeTcss B OyMaXHOM WM  3JICKTPOHHOM
Bapuanre. CojepxarenbHas 4acTh U 00BEM TEPMHHOJIOTHUH JTOJIKHBI
COOTBCTCTBOBATH NPCABABICHHBIM TpC6OBaHH5{M.

Pasnen 2 Ctpoenue u
CBOJiCTBA CIJIABOB
Tema 2.1 OcHOBBI
TEOPHH CILJIAaBOB

Bun 3apanusi: Tekct 3amanuss CocTaBUTH CPaBHUTEIBHYIO TaOJIUIY
KJIAaCCU(UKAIMH CTaJIH.

Ilens: IOBTOPUTP W CHUCTEMATU3UPOBAaTh W3YyYEHHBIH MaTepual,
HAy4YUTHCS BBIJIEISITH TJIAaBHOE M OCHOBHOE, JJAKOHMYHO, KOMITAKTHO U
cXxKaro U3II0KUTh 0TOOpaHHBIN MaTepuail, HAy4UThCS
KJIacCU(UIIMPOBATH U3JIaraeéMblii MaTeprall TI0 YPOBHIM 3HAYUMOCTH
PexomeH1auMy 1O BBINOJHEHHIO 3agaHusi: BpiOOp Mapkucramu -
4YacTh ~ CaMOCTOATENIbHOM  paboThl  yuamuxcs. — KauecTBeHHO
BBIMIOJJTHEHHOE 3alaHUE€ — JTO TOITAlHOE IIAaHHUPOBAHHE CBOMX
JIEHCTBUI, OTCIIeKUBaHNE pPE3yNbTaToOB cBoell paboTel. [lokaszarenem
YCIIEHIHOCTH BBIOOpA SBISETCS €0 MPOIYKT.

Kpurepun onenku: 000CHOBaHHE, JIOTHYHOCTh, YETKOCTH,
PaIrMoOHAILHOCTh

Tema 2.4 IIBeTHBIC
METaJIJIbI ¥ CIUTaBbI

TexcT 3aganng:

Bemonaute  muHE-IpoekT:  «TepMuueckas  oOpaboTka  cTaiw.
Oco0EHHOCTH 3aKAJIKU M OTITyCKa CTAJIH

Hean:

MOBTOPUTh M CHCTEMATH3UPOBATh W3yUEHHBIH MaTepuaj, HayYUThCS
BBIICTISITh TJIABHOE M OCHOBHOE, JIAKOHUYHO, KOMITAKTHO W CXaTo
W3JIOKUTH OTOOpaHHBIN MaTepuall, HAyYUThCs KIacCH(QUIUPOBATH
M3JaraeMblii MaTepUall 0 YPOBHIM 3HAYUMOCTH.

PexomeHnaanuu no BoIMOJHEHUIO 32/1aHUA:

JlanHple  cpencTBa  HATISIHOCTH BBITIOJTHSIFOT (hyHKITIIO
KOHCHEKTHpPOBaHHUS MaTepuana. lIpum 3amonHeHWH CpaBHUTEIHHON
TaOJUIBI HEOOXOJAMMO BBICTUTH TJAaBHOE B TeMe. JlakoHWYHO,
KOMITAaKTHO, C)XKaTO M3JOKUTh OTOOpaHHBI Matepuan. Jloruka
MOCTPOCHUSI TAONHII - OTPaKEHHE CONEP)KATENbHBIX CBS3EH MEXIY
SAVHULIAMHU H3JIaraeMoil MHpOpMAIUK, UX YeTKas Kiaccudukamus 1o
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YPOBHSIM 3HAYUMOCTH.

Orambl padoThI HaJl CPAaBHUTEIHLHOM TaOIHIICH

1. INouck nadopmanmu

2. Ananmm3 nH(DOpMAITUN

3. OcMmreicienre nHGOpMAITIH

4. CunTe3 nHpopMaLu.

Kpurepum onenku:

000CHOBaHHUE, JIOTHYHOCTh, YETKOCTh, PAIIOHAJILHOCTD
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4

KOHTPOJIb W OILEHKA

JUCIHUITIVINHBI
KoHTposb U OLIEHKa pe3y/lbTaTOB OCBOCHMS JUCLHUIIIMHBI OCYHIECTBIIAECTCS NPENOJABATEIIEM B

IIPOLIECCE TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTALlUU.

4.1 Tekymmii KOHTPOJIb

PE3YJIbTATOB OCBOEHHUS YYEBHOWM

KoHntponmpyemslie pasaensl KoHnTtponmpyemslie HanmenoBanue Kpurepuu
No (Tembl) yueOHOM pe3yabTaThl (YMEHUS, OIICHOYHOT'O OIICHKH
JUCIUTUIMHBI 3HaHUS) cpelcTBa
1 100%
BBITIOJIHCHHE-
321612.03; 30050016.01; 30 o4O, 85%
.02; 30 05.
Pa3znen 1 CtpoeHue u ¥ 1.1.07; Y0 01.01; Yo oHieri  oTHeTa 22?;;:2;;
. 01.03; Yo 01.04; Y0 02.02; | 1O BBIIIOJHECHUIO
CBOHCTBA MeTAL1008 Tema Y0 04.01; Yo 05.01; Yo nmabopaTopHOI clydaix =
1.1 O6mas xapakTepucTHKA 09.01 ’ ’ 6 YZAOBJIETBOPUT
U CTPOEHHE METAIIOB paboTEl, eIBHO,
3a/laHKe He
BBITIOJIHEHO-
HEYJ/I0BIIETBOP
UTEIBHO
2 100%
BBITIOJIHCHHE-
31.1.04; 3 1.1.05; OTIIIHO, 85%
V 1.1.07; 30 01.01; LI
Tema 1.2 CpoiicTBa ¥001.03; Y0 01.04; Yo CiIyJasx —
) 04.01; Yo 05.01; Yo YCTHBIH OIPOC
MeTaLIon 09.013 1.1.04; 3 1.1.05; YROBIICTBOPHT
30 01.01 GO,
3a/1aHKe He
BBITIOJIHEHO-
HEY/I0BIIETBOP
UTEITBHO
3 100%
BBITIOJIHCHHE-
31.1.04; 3 1.1.05; OTJIMYHO, 85%
30 01.01 OIICHKa OT4YCTa XOpolo, B
vV 1.1.05; ¥V 1.1.06; IO BBINIOJIHCHUIO | oCTaAJIbHBIX
:gfe;oi Meronwt | V1.107:Vo0101;Vo | maGopatopoii | crysasx -
MaTepHaIoB 01.03; V0 01.04; ¥0 02.02; | mpaxtuueckoii YIOBJIETBOPHUT
Y0 03.03 padoThI, CIIBHO,
3a/laHKe HE
BBITIOJTHEHO-
HEY/I0BIIETBOP
UTEITHHO
100%
BBITIOJTHCHHE-
Pasnen 2 Ctpoenue u VvV 1.1.09,Y 1.1.10, OlIEHKA OTIN4YHO, 85%
CBOMCTBA CILIABOB vV 1.2.04,Y 14.10, pe3yiabTaTOB XOpo1110, B
Tema 2.1 OcHOBBI TEOpUH 33.1.07, MPAKTUYECKUX OCTAIbHBIX
CIIABOB 31.1.13,31.4.06, 31.1.14 | pabor, cilydasx —
YOBJIETBOPUT
€JIbHO,
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3aJaHue He

BBINOJIHEHO-
HEYIOBJIETBOD
UTEIBHO
100%
BBINOJIHEHHE-
31.1.04; 3 1.1.05; OTIMIHO, 85%
30 02.02; 30 03.03; 30 XOpotio, B
04.06 OIICHKA OCTAJIbHBIX
Tema 2.2 YUyryunt YV 1.1.05; ¥ 1.1.07; Yo PESYILTATOR CIyHaIx —
01.01; Vo0 02.02; Yo DD ECKI | YAOBACTROPHT
03.03; Yo 09.01 pabet CIILHO,
3a/jaHKE HE
BBINOJIHEHO-
HEYIOBJIETBOD
UTEIBHO
100%
BBINOJIHEHHE-
OTINYHO, 85%
31.1.04; 3 1.1.05; *OPOIIO, B
30 02.02; 30 05.06 OICHKa OCTAILHBIX
Tema 2.3 Cram V 1.1.07; Yo 01.03; Vo DEYIbTaTOoB cyHaix =
01.04; V0 04.01; Yo 05.01; | PAKTHACCKIX | yIOBICTBOPUT
V00901 | pador. eI1bHO,
3aJjaHHE HE
BBIIIOJIHEHO-
HEYIOBJIETBOP
UTEILHO
100%
BBINOJIHEHHE-
OTINYHO, 85%
OIleHKa XOpOIIIo, B
¥ L1.0% 30.02.03 pesysraton | OCTATbHLIX
Tema 2.4 IIBeTHbIE MEeTAIbI 30 05.0 6,' Vo 0l. 03’ Vo MPaKTUYECKHUX clyJasx —
1 CTLTABbT 01.04: Yo 04.01: Yo 05.01; | P20OT YAOBJIETBOPHUT
Yo 0901 KOHTPOJIbHAasA €JbHO,
padora 3a7aHue HE
BBIITIOJIHCHO-
HEYIOBJIETBOD
HUTCIBbHO
100%
31.1.04;31.1.05; BBIIIOJIHCHHE-
30 01.01; 30 02.02; 30 oTIn4HO, 85%
03.03; 30 04.06; 30 05.06 olleHKa XOpO1IIOo, B
Pa3gen 3 Cnoco0nl Y 1.1.05; Y 1.1.06; PE3YIBTATOR OCTaJIbBHBIX
00padoTKH METAIIOB ¥ 1.1.07; Yo 01.01; Yo camocTosTenio | CTYIaaX —
Tema3.1 OcHoBbI 01.03; Yo 01.04; Yo . YOBJIETBOPUT
Tepmmteckoii 06padoTkn | 02.02; Vo 03.03; Vo i padoret; e HO,
04.01; Yo 05.01; Yo 3aJlaHuE He
09.01 BBIIIOJIHEHO-
HEYIOBJIETBOD
HUTCIBbHO
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4.2 IIpomMe:xyTOYHAS ATTECTANUA

HpOMe)KYTO‘IHaSI arrecragus 06yqa}0mnxcs1 OCYHICCTBJIACTCA 110 3aBCPIICHHUU UH3YUCHUA
JTUCIUILIMHBI U TTO3BOJIET ONPEACTUTh KAUeCTBO M YPOBEHb €€ OCBOCHHUSI.

®dopma NpOMEKYTOUHON aTTeCTalluU 110 TUCLUILINHE « Mamepuanoseoenuey - SK3aMeH.

OueHo4yHbIE CpeCcTBA

PesyiabTaThl 00yyeHus -
AJIsl IPOMEKYTOUYHOM aTTecTAlMU

V1.1.05 OTBETUTH HAa KOHTPOJIbHBIC BOIIPOCHL

VY 1.1.06; 1. Knaccudukanms KOHCTPYKIIMOHHBIX M CHIPbEBBIX

YV 1.1.073 1.1.04; MaTCpUaJIoB.

31.1.05 2. HazoBure cBoiicTBa, KOTOPBIMH 00Ta1at0T
METaJLIbL.

3. BI/II[I)I KPHUCTAJUIMYCCKUX PCUICTOK, KOTOPBIC
HUMCIOT MCTAaJIJIBI.

4. CTpoeHUE METAUINIECKUX KPHCTAIIOB.
5. AHM30TpOIUS KpPUCTAIJIOB.
6. AIOTpOIHS METAILIOB.
7. Kpucrammuszaius MeTalioB
8. O0sacTh NPUMEHEHUS I[BETHBIX CILUIABOB.
vV 1.1.06; Jukrant: 3aganue 1
YV 1.1.073 1.1.04; PacimmdpoBath MapKku cTaiii, CIUIaBOB U YyT'YHOB (110
TIEPEYHIO).

Keiic-3aganne?

BriOpate MaTepuai At KOHCTPYKLUM [0 UX Ha3HAYCHUIO
1 YCIOBHAM SKCIUTyaTalluA

Keiic-3aganue 3

Br160p Mapku eTUpOBaHHBIX CTaeH JJIsl IeTaleil B
3aBUCHMOCTH OT UX Ha3HAYECHMUSI

V1.1.05 Kelic —3anaun.3ananue 1:

VY 1.1.06; [IpoIeMOHCTPHUPOBATH U MOLIATOBO TOSCHUTH METOIBI (110
VvV 1.1.073 1.1.04: MEPEYHIO) CCIIEN0BAHMUS CTPYKTYPhl METAILIOB U
31.1.05 CILIABOB.

3ananue 2 [IpogeMOHCTpUpPOBATH BIaJCHUE METOIUKOM
MIPOBEICHUS UCTIBITAHUS METAJJIOB HA TBEPAOCTD 10
Merony bpunemns u Poksesna.

Kputepuu ouenku 3auema/ougppepenyuposannozo 3auema/IK3amena/Kypcoeoii padomol
(npoexma)

- «OTIHMYHO» - TEOPETHYECKOE COJNIEpIKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 MpoOesoB,
yMeHusi cpOpMUPOBaHBI, BCE MPEIYyCMOTPEHHbIE MPOrpaMMOil yueOHbIe 3a/laHHs BHIIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHHUS OLICHEHO BBICOKO.

- «XOpouIo» - TEOPETHUECKOEe COJEpP)KaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpobesios,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTAaTOYHO, BCE IMPEIyCMOTPEHHBIE MPOrpamMMoit
ydeOHbIe 3a/JaHHsI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJIaHIH BBITIOITHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE COJEpKaHHE Kypca OCBOCHO YacTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOIO XapakTepa, HeoOXOAWMbIe yMEHHs paboThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(HOpPMHpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpPaMMOil
o0yuyeHHs] y4yeOHBIX 3aJJaHUN BBINOJIHEHO, HEKOTOpBIE M3 BBINOJHEHHBIX 3aJaHUi coaepxar
OIIHOKH.

- «HeymoBneTBOPUTEIBHO» - TEOPETHYECKOE COJIEp)KaHWe Kypca HE  OCBOCHO,
HEoO0XouMBbIe YMEHHs He c(pOpMUPOBaHBI, BHIIIOJHEHHbIE y4eOHBIE 3aaHUs COJepKaT TPyObIe
OILLINOKH.
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AKTHUBHBIE U MHTEPAKTUBHBIE METO/bI ObYYEHUA

[Tpunoxenune 1

1. AKTUBHBIE M HMHTEPAKTUBHBIE METObl MCIIONB3YIOTCS IPU IPOBEAECHUU TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUIM:

OBPA3OBATEJIBHBIE TEXHOJIOT MU, BKJIIOYASA AKTUBHBIE 1
HNHTEPAKTUBHBIE METO/bl OB YUYEHUSA

No | HazBanue [lenb uconb30BaHUS [Inanupyemblit Onucanue nopsjaka
n/ | oOpa3oBarenbHOU oOpa3zoBarenbHON pe3ynbrar MCIIOJIb30BaHUS
0 | TEXHOJIOTUU (c | TexHONOTHH MCIIOJIb30BaHUS (anmroputm
yKa3aHHeM aBTopa) / o0Opa3oBareinbHOI IIPUMEHEHHS])
AKTUBHbIE u TEXHOJIOTHH TEXHOJIOTHH B
UHTEPAaKTUBHbIE MIPaKTHYECKOM
METOJIbI 00y4YEHUS npodeccHoHaTbHON
JIESITEIIbHOCTH
1. | UadopmarnmonHo- [ToBeIIEHNE IIpu Ha nmpotsxkenun
KOMMYHHKAI[OHHas | Ka9eCTBa 00pa30BaHMs 4epe | MCIOIb30BaHUH ypoka:
TeXHOIOTHS 3 aKTUBHOE BHEJPEHUE Mpe3eHTAINN UCIIOJIb30BaHUE
(M.B.Monceesa. B BOCIUTATENBHO- CHIDKaeTcs MIpE3EHTAINH C
o0pa3oBaTeNbHBIH Mpolecce | 3aTPyAHEHUS MOJITOTOBJICHHBIM
E.C.Ilonar. WHGOPMAIIMOHHBIX BOCIIPUATHUSA HOBOM | MarepuaioMm Juis
M.B.byxapkuna)) TEXHOJIOTUH uHpopmauu BU3YyaJu3aluu U
yno0cTBa
BOCIIPUATHS HOBOU
nH(popMaluu
2 | Texnomorus Co3znanue npoOIeMHBIX CdhopmupoBanbl Oransl:
poOJIEeMHOTO CUTYalluH, a TaK¥Ke HABBIKU - IOCTAaHOBKa
o0Oy4deHus AKTUBHYIO BBI/IBWJKEHUS U pOOJIEMHOTO
([Ix.dptom, CaMOCTOSITENIbHYIO OTCTauBaHUs BOIIPOCA;
N.JIepnep JEATENLHOCTh YYalUXCs I10 | COOCTBEHHOW TOUKH | - MpoOIeMHOe
UX pa3pelieHunto, B 3peHus (TUIOTEe3bl) | 33/laHUE U CO3/IaHHe
pe3yJIbTaTe YEro Ha pelieHue po0IeMHOMN
MIPOUCXOUT TBOPUECKOE poOJIEMBI. CUTYyaluH;
OBJIAJICHHE BripaboTtanbl - OCO3HaHHE
po¢eCcCuOHATbHBIMH CIIOCOOHOCTH K CYILIHOCTH
3HAHUSIMH, HABBIKAMH, HCCIIEIOBATENLCKUM | MPOOIEMBIL;
YMEHUSIMH, Pa3BUTHE MeTOoJ1aM (aHaIu3, - BBIIBIDKEHUE
MBICIIUTEIIbHBIX MOJIeJIMpOBaHUE, TUIIOTHU3 110
CIOCOOHOCTEH, HaOIO/ICHUE U PELICHUIO
¢dbopmupoBaHue JKCIIEPUMEHT, po0GsieMbl (ITOUCK
CIIOCOOHOCTHU nabopaTopHbIe peleHni
CaMOCTOSITEJIbHO YCBAaUBaTh | MCCIICIOBAHUSA). po0IIeMbl);
nro0ble oHATUSA U AeiicTBus. | ChopMupoBaHbI - 10Ka3aTeJIbCTBO

YMEHHUS IPUMEHSITh
3HAHUS B HOBOU

HJIN OITPOBEPKCHUC
BBICKa3aHHOI'O B

CUTYaINH - THITOTE3e
pelieHre yaeOHON | mpeaioKeHus
POOJIEMBI. (o6ocHOBaHME
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BBIOPAHHOTO
BapUaHTa PEIICHUS

pooIeMBbl);
- IPOBEpKa
NPaBUIBHOCTH
pelieHus
poOIeMBI;
- BBIBOJIBI 110
pELIEHNIO
POOJIEMBI
310poBbE O6ecneunTh oOydarommmcst | Pu3kynbTMUHYTKH | DU3HOIOTHYECKH
cOeperaroiye BO3MOKHOCTh COXpPaHEHUS CIOCOOCTBYIOT 000CHOBaHHBIM
TEXHOJIOTHH 3J10pOBbS 32 MEPHOJ MOBBILICHUIO BpPEMEHEM JUIs
o0y4yeHus B BHUMAaHUSI, MIPOBEICHUS
00pa3oBaTensHOM aKTUBHOCTH (U3KYIBTMUHYTKH
YUPEXKICHUH, yJaluecs Ha sBisitoTest 30-40-s1
chopMHUPOBATH y HETO MOCIEAYIOIIEM MUHYTHI YPOKa;
HEO0OXOIUMMBIE IS 3TOTO JTare ypoka. JUIUTEIBHOCTh
3HAHUS, HAYYUTh (U3KYITBTMHUHYTOK

WCIIOJIH30BATh TIOJTYYCHHBIC
3HaHUA B COBPEMEHHOM
®u3HH. J[aHHBIC TEXHOJIOTHH
HaTpaBJICHbI HA YKPETUICHHE,
COXpaHCHHE, a TAKXKE
(hopMUpOBaHHE 3I0POBbS
oOyJaromuxcs

cocrasiser 1-5
muH. Kaxnas ¢us-
KYJIbTMHUHYTKA
BKJIFOYACT KOMILICKC
n3 3-4 cnenuanbHO
moA00paHHBIX
YIPa)KHEHUH,
MIOBTOPSIEMBIX 4-6
pas
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[Tpunoxenue 2

NEPEYEHb IPAKTUYECKHUX/JIABOPATOPHBIX 3AHSTUI

Pa3nesnl/Tem Tembl KoimuectB B (popme TpedoBann
bl NPAKTHYeCKUX/1a00paTOPHBI 0 4acoB npaktudecko | 1 ProcC
X 3aHATHI € MOAT0TOBKH Cc1io
(ymeTn)
Paznen 1 Ctpoenue u KpuCTaLIM3aIUs METAILJIOB 20
Tema 1.1 O6mas | Jlaboparopras padora Nel 2 vV 1.1.07;
xapakrepuctuka | OmpezneneHue BUJOB METAJUIOB IO
U CTPOCHHE MaKpOCTPYKTYpe
METaJIOB
JlaboparopHas pabora No2 4 Y 1.1.07
OrmpeziesieHUe BUIOB METAJLIOB IO
MHKPOCTPYKTYpE.
JlaboparopHas pa6ora Ne3 4 Y 1.1.07
N3yueHue BNUsIHUSA YCIOBUI
KPUCTAJUIA3ALUU HA CTPYKTYPY U
MEXaHUYECKHEe CBOMCTBA MeTallia
Tema 1.3 JlaboparopHast pabota Ne 4 4 VY 1.1.07
Merto bt OrnpenienieHye TBEPAOCTH METAILIA
UCCIICZIOBaHUI U | MeToioM bpuHems
WCTIBITAHUI
MATEpPHANOB JlaboparopHas padota Ne 5 6 Y 1.1.05VY
OrnpejiesieHne yaapHOH BI3KOCTH 1.1.06;
MaTepuaioB Y 1.1.07
Paznen 2 Ctpoenue u cBOMCTBA CIUIABOB 28
Tema 2.1 IIpakTuueckas padora Ne 1 6 YV 1.1.07
OcHoBHI Teopun | M3ydeHue u aHaIHM3 JHarpaMmbl
CIIIABOB COCTOSIHUSI CIJIABOB C
HCIIOJIb30BAaHUEM METO/Ia
TEPMHYECKOTO aHAIIN3a
[IpakTuaeckas padora Ne 2 4 YV 1.1.05 Y
[MocTpoenue nuarpamm 1.1.06;
COCTOSIHUSI CIIaBOB Y 1.1.07
Tema 2.2 IIpaktraeckast padota Ne3 10 YV1.1.05Y
YyryHsl AHanm3 MUKPOCTPYKTYPHI CEPBIX, 1.1.06;
BBICOKOTIPOYHBIX, KOBKUX Y 1.1.07
YyT'YHOB
Tema 2.3 Cranm | [Ipaktuueckas padora Ne 4 8 V1.1.05V
Bri0op Mapku JerupoBaHHBIX 1.1.06;
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cTajeH IS IeTalcH B vV 1.1.07
3aBUCHUMOCTH OT YCIIOBUM
9KCILTyaTaluu
Paznen 3 CriocoOb1 00pabOTKH METAJLUIOB 8
Tema 3.1 IIpaxtrueckoe 3anaTue Ne 5 8 V1.1.05 ¥
OCHOBEI Bri6op Buja TepMooOpaboTKH 1.1.06;
TEPMHYECKOM CTaJIH JI1 KOHKPETHBIX JeTaneii B Y 1.1.07
00paboTKn 3aBUCHUMOCTH OT YCIIOBHI
SKCILTyaTaluu
HUTOT'O 56
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OBPA3OBATEJIbHBI MAPIIIPYT

[Tpunoxenue 3

KonTponupyem
b€ Pa3eibl
KoHntposbHas (EeMH) Kontpomupyemsie OuenoumbIe cpencTBa
TOYKA . pe3yabTATHI
yueOHOM
JCIATUTHHBI
Nel Pasgen 1. MK 1.11IK 1.2 Brimonuenue 1. TeopeTnueckue
Crpoenue n 11K 2.3,0K 01, CaMOCTOSITENIbHOW | BOITPOCHI
CBOMCTBA OK 02,0K 04 paboThI 2. IlpakTueckoe
METaJIOB OK 05.0K09 Y 3aJjaHKe
1.1.05; ¥V 1.1.06;
Y 1.1.07;
Ne2 Pasnen 2. MK 1.11IK 1.2 KontponbHas 1. TecTtoBeIie
Crpoenue u 11K 2.3,0K 01, pabora Nel 3a/1aHus
CBOICTBa OK 02,0K 04 2. Keiic-cutyanus
CILIaBOB 1O§<0055 8% ?9036/' 3. IlpakTudeckoe
Y 1.1.07; ’ Satamye i
nabopaTopHas
pabora
Ne3 Paznen 3 IK 1.1TIK 1.2 Bremonnenue munu- | 1.TectupoBanue
Crioco6st 11K 2.3,0K 01, IpOEKTa 2. IpesenTanus
00paboTKn OK 02,0K 04 Brlmonsenue oKJIaga/
METaJJIOB OK05.0K09Y | camocrostensHoit cooOu1eHus
1.1.05, ¥ 1.1.06; paboThI 3. [IpakTrueckue/
Y 1.1.07;
nabopaTopHbIe
paboTsl
4. TlpencraBneHue
IPOEKTHOM paboThI
Neq Jomyck Kk [Hoprdonuo 1.TectupoBanue
3a4yeTy 2. [Ipe3enTanus
nokiamga/
cooOuIeHus
3. [Ipaktrueckue/
nabopaTopHbIe
paboTsl
4. TlpencraBneHue
MPOEKTHOU paboThI
Mpome:xyrou | Auddeperunpo Hrorosas 1 Teopetnueckue
Hasi BaHHBIN 3a9eT KOHTPOJIbHAS BOIPOCHI T10
aTTeCcTAINSA pabota

COJIEpKAHUIO Kypca
2. TumnoBele
MPaKTHKO-
OPUEHTHPOBAHHBIE
3aJJaHusA
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne Paznen paboueii m Kpatkoe conepxxanue [Hara, Ne [Monnuce
n/m POTPaMMBI M3MEHEHHUsI/ JOTIOTHEHHSI IPOTOKOJIA | TIpe/IceaTes
3acelaHus ITK/TILK
TTK/MIIK
1 | PaGouwas  mporpamma  y4yeOnoit  aumcuummuasl | 19.10.2022
aKTyaJM3UpOBaHa Ha OCHOBaHHH [Tpukaza | Ilporokon ot
Munucrepcta IlpocBemenuss PO Ne 796 ot Ne2/1

01.09.2022 r. «O BHECEHMH U3MEHEHUH B
denepanbHble  TOCYJapCTBEHHBIE 00pa30BaTeNbHBIC
CTaHJApThI CpEeIHEro npodeccuoHanIbHOTO
oOpazoBanus» (3aperucrpupoBan 11.10.2022 .,
perucTpanoHHbi  Homep 70641) ¢ BHeceHHEM
WU3MEHEHUH B YJIEKTPOHHBIN BapUaHT.
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