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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 PABOYEN TPOTPAMMBI YYEBHOM

TACIHATITAHBI
«MaTepnaJmBeneHne»

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

VYuebnas nucnuminHa «MarepuanoBeneHue» siBiaseTcss oOs3atenbHor 4vacTthio [ITICC3-IT B
cootBerctBun ¢ DPI'OC CIIO mo

cneyuairbHocmu

00CITy)KMBaHHE U PEMOHT IPOMBIIIJICHHOTO 000Dy 10BaHUS
Ocoboe 3HaueHNe UCUUIUIMHA UMeeT pH popmupoBanuu u pazsutuu OK
OK 01. Beibupatb criocoOslI penienus 3a1a4d npopecCuoHaNbHOMN e TeTbHOCTH
NPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJCTBA MIOMCKA, aHAJIN3Aa U UHTEPIIPETALIUU
uH(popManuu 1 HHGOPMAMOHHBIE TEXHOJIOTHH JUISA BBIIIOTHEHUS 33aa4 PO eCcCHOHATBHOM

NEeATEILHOCTH.

15.02.12 MoHnTax,

OK 03. [TnanupoBaTh U pealn30BbIBATH COOCTBEHHOE NTPOPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, TPEANPUHIMATEIBCKYIO IESITENFHOCTh B MPO(ECCHOHANBHON cdepe, NCIOTb30BaTh
3HAHMS IO PUHAHCOBOM IPAMOTHOCTH B PAa3JIMYHBIX 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 @enepanuu ¢ yueToM 0COOEHHOCTENW COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCT
OK 09 ITonb30BaThCst MpohecCUOHATBHON JOKYMEHTAIMEeN Ha FOCyJapCTBEHHOM U

HHOCTPAaHHOM A3bIKax

ITK 1.1 OcyiecTBasTh pabOTHI MO MOATOTOBKE €IMHULL 000PYIOBAHUS K MOHTAXKY.
[1K 1.2 ITpoBOAUTH MOHTAK IPOMBIIIEHHOTO 000PYI0BaHUS B COOTBETCTBUH C TEXHUUECKOM

JIOKYMEHTAIUEH.

1K 2.3. ITpoBOaUTH peMOHTHbIE PabOThI 10 BOCCTAHOBIEHHIO pabOTOCTIOCOOHOCTH
IIPOMBIIIIIEHHOTO 000py/A0BaHUS.

1.2. He.]'ll) H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUSA TUCHUIIIMHBI:
B PaMKax MmporpamMmal Vq€6HOﬁ JUCIUTITIINHBI O6y'-IaIOHII/IMHC$I OCBAMBAIOTCA YMCHUSA U 3HAHUA

KJIaCCH(HUIUPOBATH KOHCTPYKLIMOHHBIE
Y CBIPHEBBIE MATEPHAJIBI IO BHEIITHEMY
BU]TY, IPOUCXOKJICHUIO, CBOMCTBAM;

V 1.1.06 onpenensats BubI
KOHCTPYKIIMOHHBIX MaTe€pHaiOB;

V 1.1.07 BeIOUpaTh MaTepUAIBI IS
KOHCTPYKIIHH TT0 X Ha3HAYCHHIO U
YCJIOBHSIM 3KCILTyaTalllu;

MK 1.1.TIK 1.2 V1.1.05 pacniosuasath u 3 1.1.04 Bungl, cBoiicTsa,
KJIaCCU(UIMPOBATH KOHCTPYKIIMOHHBIE | 00JIACTh NPUMEHEHUS
U CHIPLEBBIE MATEPHAIIBI 110 BHEIIHEMY | KOHCTPYKIMOHHBIX U
BHLY, IPOMCXOKICHUIO, CBONCTBAM; BCIIOMOT'aTEIbHBIX MATEPHAIIOB;
V 1.1.06 onpenensats Bujbi 3 1.1.05 MeToapr u3amepeHust
KOHCTPYKIMOHHBIX MATEPHAIIOB; apaMeTpoB M CBOWCTB
V 1.1.07 BeIOMpATH MaTEpPHAIIBI A5 MaTepHAJIOB,
KOHCTPYKIHH 110 UX Ha3HAUCHUIO U
YCIIOBUSM DKCILTyaTallH;

IIK 2.3. V 1.1.05 pacniosuasars u 3 1.1.04 Bugsl, cBoiicTBa,

00J1aCTh IPUMECHECHISI
KOHCTPYKIIHOHHBIX U
BCIIOMOTaTeJbHBIX MaTepUaloB;
3 1.1.05 meToas! n3MepeHus
apamMeTpoB U CBOMCTB
MaTepHajoB

TEXHUYCCKOC




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHO0#l padoThI

Bun yuedHoii padoTsl O0beMm B yacax

O0BeM o0pa3zoBaTeTbHON NPOrPaMMBbI Y4eOHOH TUCHHIITUHDI 106

B T.4. B (popMe NpaKkTHYeCKOH MOATrOTOBKH

B T. ..

TEOpETHUECKOE 00yIeHne 24
1a00paTOpHBIC PAOOTHI (eciu nPedyCMOmMpPeHo) 20
MIPaKTUYCCKUE 3AHITHSI (eCiu npedyCMOompeHo) 36

KypcoBast paboTa (TIPOEKT) (ecu npedycMompero sk CReYuaIbHOCMell)

Camocmosamenvras paboma 8

IIpome:xxyTouHas aTTecTalus 18

Bo ecex aueiikax co 36e300ukoil (*) (6 ciyuae eé nanuuus) ciedyem yKazamop 00vem 4acos, a é ciyuae
omcymcmeus yopame u3 CRUCKA 3a UCKIIOUEHUEM CAMOCHOAMENbHOU Padombl.




2.2. TemaTu4eckuii IVIAH U coAepxkaHne y4eOHOH THCHUTINHBI

O0nem, akaj.

4/ B TOM
yucie B
HaumenoBanmue pazaenoB | Coaeps;kaHue yueOHOTo MaTepuasa u (pOpPMbI OPraHU3ALMH IeSITETbHOCTH Kon IIK,
H TeM o0yuarouuxcs (bopme . OK Kon H/Y/3
NPaKTHYeCcKOoii
NOArOTOBKH,
akaa 4
1 2 3
PA3JEJ 1 CTPOEHUE U KPUCTAJUIM3ALIMA METAJLJIOB 30
Tema 1.1 O6mas | JIngakTHuecKne eIMHAIbI, COMEPKAHHE 12 [IK 1.1
XapaKTepUCTHKa u | Ctpoenne atoMa (cocTaB sifpa, paclpeleleHHe AIIEKTPOHOB BOKPYT sipa). 2 K12 | 31.1.05;3001.01; 30
CTPOECHHE METAIIIIOB Tunsl KpUCTAIMUECKUX pemeéTok (4 Tuma KpUCTaTMYECKUX pEHIETOK: IK 2.3 02.02; 30 05.06
MOJIEKYJISIpHAs, AaTOMHAsI, HOHHAs U MeTallinyecKas. TUll LEeHTPUPOBKU SYCHKU OK 01
bpaBe:  mpuMuTHBHas,  0a30LEHTPUPOBaHHAs,  TpaHENEHTPUPOBAHHAS, OK 02
00BEMHOIICHTPUPOBAHHAS, JIBAXIbI-00BEMHOIICHTPUPOBAHHAS OK 04
(pomboapuueckas). CHHTOHMM: HU3IIAs KaTeropus, CPEIHSS KaTeropus, OK 05
Beicias kateropus). [edekrsl peméTok (HyabMepHbIE (TOUCUHBIE) NE(EKTHI. OK 09
Opnomepuble aedextel. [IBymepHble nedextol. TpéxmepHbie nedexTsl).
CymHocts KpucTayumsanuu. PakTopel, BIMAIOMIME Ha pasMep U GopMy 3epHa
(tBepmas u xuukas Qassl. Pa3oBblid mepexox mepBoro poxa. Poct rpaneit
Kkprcrauia. [IpoMbIITICHHOE BRIPAIIMBAHUE KPUCTAILIOB)
B ToM uncie mpakTHYECKUX M JIA00PATOPHBIX 3aHATHIA 10 ¥ 1.1.07; Yo 01.01;
Jla6oparopnas pa6ota Nel OnpeseneHue BHI0OB METAIIOB O MAKPOCTPYKTYPE 2 V0 01.03; Yo 01.04;
JlaboparopHas  pabora Ne2  OmpeneneHue  BHIOB  METAUIOB IO 4 Y0 02.02; Yo 04.01;
MHKPOCTPYKTYpe. Y0 05.01; Yo 09.01
JlaGoparophast pabora Ne3 I3yueHue BIMAHUS YCIOBHUH KPUCTAJUIM3ALMM Ha 4
CTPYKTYPY U MEXaHHYECKHE CBOWCTBA MeTaJlla
Tema 1.2 CgoiicTBa | /IMgakTHYeCKHE eIMHHUIIbI, COIEPIKAHME 4 [IK 1.1 31.1.04; 3 1.1.05;
METAILIOB dusznyecKkne CBONWCTBA METALIOB (METAUITMYECKHH OJEeCK, IUTAaCTUIHOCTh W 2 K 1.2 vV 1.1.07; 30 01.01;
KOBKOCTb, TEIIJIOMPOBOTHOCTH M 3JIEKTPOTPOBOTHOCTD, TBEPIOCTH, TUIOTHOCT, IIK 2.3 Y0 01.03; Yo 01.04;
IJIABKOCTh). XWMHYECKHE CBOMCTBA METAUIOB (CIIOCOOHOCTH METAUIOB U OK 01 Vo0 04.01; Yo 05.01;
CILJIaBOB  CONPOTUBIIATHECS OKHUCIEHHUIO WM BCTylaTb B COCIUHEHUE C OK 04 Y0 09.01
pasIMYHBIMU BELIECTBAMH: KHCIOTHI, MIETOYd M T.A. (T.H. XUMHYECKas OK 05
aKTHBHOCTb MeETaUIOB). PacTBOpMMOCTB, OKHCIS€MOCTh, KOPPO3UOHHAS OK 09
CTOWKOCTh). MeXaHH4ecKne CBOWMCTBa MeETAIOB (IMPOYHOCTH, BSA3KOCTH,

MJIACTUYHOCTB, TBEPAOCTb, BBIHOCIHUBOCTH, ITOJI3yYECTh, H3HOCOCTOUKOCTB).
TexHOMOrNYecKre, IKCILTyaTal[MOHHBIE CBOWCTBA METAJIOB (TEXHOJIOTHUYECKUE




CBOWCTBa: KHUJIKOTEKY4EeCTh,
3aKaJInBaeMOCTb,
OKCIUTyaTaliOHHBIC
’KapOIPOYHOCTH )

JehOpMUPYEMOCTb, CBapUBaEMOCTb,
MIPOKATMBACMOCTb, 00pabaTeIBacMOCTh pe3aHHeM.
CBOICTBA: HM3HOCOCTOMKOCTb, TCIIOCTOMKOCTb,

CamocTosTeqbHas padoTa 00y4alommuxcs

CocTaBHTh CIOBaph MPO(HECCHOHANIBHBIX TEPMUHOB U3 15 onpeneneHuit

Tema 1.3 MeTtonasl

IlI/IIIaKTH‘leCKI/Ie CIMHUIbI, COACPKAHUC

14

UCCIEI0BaHUN u
UCIIBITAHUM MaTepUaJIOB

Uccnenosanue MHUKPOCTPYKTYPBI (MHKpPOCTPYKTYDA. MUKpPOCKOIIBL
H3o0paxxeHne  BHYTPEHHETO  CTpoeHMsi  Marepuana.  McciemoBanue
MUKPOCTPYKTYpPhl MATEPUAIOB TIPU OOJIBIIMX YBEIHUYCHHUSIX C TOMOIIBIO
omtryeckux (mo 2000 xpar) wmmm anmektpoHHBIX (o 50 000 kpar)
MUKPOCKOTIOB). YTIpyras U miactuieckas aedopmanus (ynpyrue aedopmariuy,
U3MCHEHUS ~ MEKATOMHBIX  PACCTOSIHUH,  OOpaTHMOCTh e OpMAIlHH.
[Mnactuyeckue nedopmanmy, o0O0pa3oBaHUE U JBHKCHHE JMCIIOKAIIWH,
W3MEHEHUE CTPYKTYpPhl M CBOWCTB MeTayia). VchbITaHUS MEXaHWYeCKUX
CBOMCTB (MCHBITAaHWS Ha PACTSDKEHUE, UCIBITAHWS HA CTaTUYCCKHH W3THO,
WCIIBITAHUS HA YAAPHBIA W3rH0, U3MEpEHHE TBEPIOCTH)

B TOoM yMciie TPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHIH

10

Jlaboparoprast pabora Ne 4 OmnpenerneHue TBEPAOCTH MeTalllla METOJIOM
bpuHnems

JlabopaTopnas padora Ne 5 Onpenenenue yaapHOU BI3KOCTH MaTepHUaJIOB

K11
K 1.2
IIK 2.3
OK 01
OK 02
OK 03

31.1.04; 3 1.1.05;
30 01.01

VYV 1.1.05; Y 1.1.06;
YV 1.1.07; Yo 01.01;
Vo0 01.03; Yo 01.04;
V0 02.02; Yo 03.03

PA3JIEJI 2 CTPOEHUE U

CBOICTBA CIIJIABOB

42/2

Tema 2.1 OcHOBBI TeOpUH

I[H[laKTH‘leCKI/Ie CAUMHHUIbI, COACP/KAHUC

14

CIIJIaBOB

OcHOBHBIE CBelleHMsT O cIUlaBax (ompeneneHue civiaBa. KoOMIOHEHTHI
(BemecTBa), haspl, cuctemMa (COBOKYIMHOCTH (pa3), OHOPOIHBIE (TOMOTCHHEIE) U
pasHOpOIHBIE (TeTepOoreHHbIe) ciuiaBbl. CTPYKTYpa CIIaBa, TBEPIIbIE PACTBOPHI
3aMeIeHHs U TBEPIbIe pacTBOPHI BHeIpeHUs). Da3bl METaNIMYECKUX CILUIABOB.
JuarpamMMbl cocTosHusl CrulaBoB. CBSI3b MEXIy CTPYKTYpOM M CBOMCTBaMu
(rpaduueckoe n300pakeHHe (a3z0BOro COCTOSIHHS CILIABOB B 3aBUCUMOCTH OT
TEMIIEPaTyphl U KOHIIEHTPAIIMM KOMIIOHEHTOB. Jluarpamma COCTOSHHMA Jist
Cllydyasi HEOTpaHWYEHHON PacTBOPHUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.
OO05acTh CyIIECTBOBAaHMS KPUCTAJUIMYECKUX TBEPIBIX pacTBOpoB. JluHuuM
JMUKBUIYC, coiuayc. JluarpamMma COCTOSHHMH — CIUIaBOB,  0Opa3yrommx
MEXaHMYECKHEe CMECH W3 YHCTBIX KOMIIOHEHTOB. OO0NacTh CyIleCTBOBAHUS
XKHUIKOTO paciiaBa. IBTeKTHKA. CIUTaBBl JOIBTEKTUUECKUE, 3a9BTCKTHUCCKIE)

B Tom unciie npakTHYeCKHUX U JIA0OPaTOPHBIX 3aHATHI

10

[IpakTnueckas pabora Ne 1 l3yueHwe W aHanMM3 AMAarpaMMbl COCTOSIHUS
CILJIABOB C MCMOJIb30BAHUEM METO/Ia TEPMUUECKOTO aHaIU3a

[Ipaktuueckas padora Ne 2 [ToctpoeHue AuarpaMM COCTOSIHHS CIJIABOB

K 1.1
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




CamocTosiTeqibHas padoTa 00y4al0muXCcs 2
CocTaBHUTh CPaBHUTEJIBHYIO TAONHUITY KIIACCU(UKAIINH CTAIIH
Tema 2.2 UyryHbI JInakTuyeckne eIUHMIBI, COJIEPIKAHNE 12 [IK 1.1 31.1.04; 3 1.1.05;
Knaccudpukanus uyrynos. CBoiicTBa uyryHa. BeimiaBka uyyryna. MapkupoBka 2 MK 1.2 | 3002.02; 30 03.03; 30
YyTr'yHa. JOBTEKTUYECKUE, IBTEKTHUECKHUE U 3a9BTEKTHUYECKHE YyryHbl. Macca, IK 2.3 04.06
¢dopma, 06beM U pa3MerieHne rpaQuTHRIX IpuMecei. UyryHBI ¢ IIaCTHHYATHIM OK 01
rpaduroM, ¢ MIApOBUIHBIM TPaPUTOM (BBICOKOIIPOYHBIE), C BEPMUKYIAPHBIM OK 02
rpaguToM, C XJIONbEBUAHBIM TpaduToM. llepenenbHbIN, CHEUUATBHBIH, OK 04
JIUTCUHBIN, BBICOKOIPOYHBIM, KOBKHM, JETHPOBAaHHBINA, OCNbBIH, CEephliu U OK 05
MOJU(QHUIMPOBAHHBIA YyTyHBI. JIUTEHHbIE 1 MEXaHMYECKHE CBOWMCTBA UyT'yHA. OK 09
Homennsiii npouecc. Iepenensusiii uyryn — 111, I12; nepenensHplid 4yryH aist
otnuBOK (nepeaenvHo-mutelHbd) — [1J11, T1J12; mepenenbHeiii pochopucTsiid
yyryn — [I®1, T1dD2, [1d3; nepenenbHbli BRICOKOKAYECTBEHHBIH YYTyH —
[1BK1, I[1BK2, I[1BK3; uyryH ¢ muiactua4ateiM rpadgutoM — CY (uudpsl mociue
OykB «CU», 0003HAYAIOT BETMYMHY BPEMEHHOTO COMPOTHBICHHS Pa3pbIBY B
Krc/MM). AHTH(QPHUKIMOHHBIA UYyTyH: aHTUGPUKUMOHHBIA cepbiii — AUC;
AaHTU(QPUKIIMOHHEBIN BRICOKOTIPOYHBI — AUB; aHTH()PUKIIMOHHBIA KOBKUH —
AYK; gyryH ¢ mapoBugHbIM TpaduToM ans omimBok — BY (mmdpsr mocne
OykB «BY» o03Ha4ar0T BPEMEHHOE CONPOTUBIICHHE pPa3pblBy B KIC/MM U
OTHOCHUTENbHOE y/unHeHue (%); 4YyryH JETHpOBaHHBIA CO CHEIHaIbHBIMU
cporicteaMu — Y. Koskuii uyryn KU.
B ToM unciie npakTHYeCKUX U JIa00PaTOPHBIX 3aHATHI 10 YV 1.1.05; ¥V 1.1.07;
[IpakTnueckas padora Ne3 AHannu3 MUKPOCTPYKTYPBI CEPbIX, BRICOKOMPOUHBIX, 10 Y0 01.01; Yo 02.02;
KOBKHUX YyT'YHOB Y0 03.03; Yo 09.01
Tema 2.3 Cranu JuaakTuyeckune eIMHMIbI, COIEPKAHNE 10/2 [IK 1.1 31.1.04;3 1.1.05;
Knaccupukanms  cranmm  Ha3HA4YeHUIO, 10  XHMHYECKOMY  COCTaBy. 2 IK 1.2 30 02.02; 30 05.06
Knaccudukanus cranm mo cnoco0y MpPOHM3BOACTBA, MO CHOCOOY BBHITIIABKH. K 2.3
VYrnepoauctebie cranu. CTaau yriepoaucThie U JETHPOBaHHbBIE; B TOM YHCIE TI0 OK 01
coIepKaHUIO  yriaepoga — Huskoyriepomucteie (mo 0,25 %  C), OK 02
cpenueyriepoaucteie (0,3—0,55 % C) u Beicokoyriepoaucteie (0,6—2,14 % OK 04
C); nerupoBaHHBIE CTAJH MO COACPIKAHUIO JIETUPYIOUINX 3JIEMEHTOB JIENATCS Ha OK 05
HHU3KOJIeTUpOBaHHBlE — 10 4 %  Jerupyroummx  3JIEMEHTOB, OK 09

CPEIHENErMPOBAaHHbIE W  BBICOKOJIETUPOBAaHHBIE. JlerMpoBaHHbBIE  CTaJH.
BnusHue Jlerupyromux 3JIEMEHTOB Ha CTPYKTYpy M CBOWCTBA CTallu.
Unctpymenrtanbhbie ctani. MapkupoBka craiu. [lepepaboTku yyryHa B cTanb.
KonBeprepHslii mpouecc M MOA0BBIM mNpouecc. KucinopoaHo-KOHBEPTEpHBIN
croco0 monydeHusi craind. beccemepoBckuii croco0. TomacoBckuii Criocoo.
Onexrporepmudeckuii crocod. Kimaccnduxanust 1 MapKu yriepoaucToil CTalu.
TpeboBanuss TOCT 380-2005 k yraepomucteiM  ctansiM.  [pynmsl B




3aBHCUMOCTH OT YETHIpeX MPHU3HAKOB: [0 PaBHOBECHOM CTPYKType CTalld, IO
CTPYKType IIOC€ OXJIAXKICHHUS CTalId Ha BO3LyXe, IO COCTaBy CTajH, IIO
HasHaueHnto crtand. JlermpoBanueie ctaym 1o ['OCT: oObranable  (6€3
nmobaBouHoit O6ykBbI, Hanpumep 30XI'C), kadecTBeHHbIe (OykBa A, Hampumep
30XT'CA, 30X2I"2HTPA), BeICOKau€CTBEHHBIE AJIEKTPOILIAKOBOTO MeperiaBa
(-1II), BBICOKAYeCTBEHHBIC BaKyyMHO-ayroBoro nmeperaBa (-B/l), wu
cnenuanbHble  (uMppoBoe 00O3HAYCHHE, TMEped KOTOpbIM OykBa D).
KauectBennele 1 BblcokokadecTBeHHble. ['OCT  1435-99.  Cranp
MHCTpYMEHTaJIbHAas JierupoBaHHas. CTanb HHCTpYMEHTaNbHas BajkoBast. Ctaiib
MHCTpYMEHTalIbHas mTaMioBas. CTaab MHCTpYMEHTalbHass OBICTPOpEKYLIas.
MapkupoBKa 31€MEHTOB cTaneil. MapkupoBka cranei B Poccun. MapkupoBka
craneii B EBpome. bBykBeHno-umdposas wmapkupoka (EN 10027-1).
MapkupoBka cTand N0 Ha3HA4eHHI0. MapKupoBKa CTald IO XUMHYECKOMY
coctaBy. MapkupoBka no nopsinkosomy Homepy (EN 10027-2). MapkupoBka
cranei B AAnonnn. MapkupoBka cranei B Kutae.

B Tom unciie npakTHYECKHUX U JIA0OPATOPHBIX 3aHATHI 8/2 Y 1.1.07; Yo 01.03;

[Ipaktuueckas padora Ne 4 Bei6op MapKku JerupoBaHHBIX CTaled JUisl eTanei 8/2 Y0 01.04; Yo 04.01;

B 3aBHCHUMOCTH OT YCJIOBHH IKCIUTyaTalluu Y0 05.01; Yo 09.01
Tema 24 LiBeTHble | /IMaakTHYECKHE eIUHHUIIBI, COAEPKAHHE 6 [IK 1.1 31.1.04; 3 1.1.05;
METAaJUTBI ¥ CILIABBI Menp u ee crutaBbl. AIIOMAHUHN U €T0 CIUIaBHI (MEb U €€ CIUIaBbl. bpoH3za — ¢ 2 K 1.2 V 1.1.07; 30 02.02;

OJIOBOM HWJIM JAPYTUMH 3JeMeHTaMu: AJtoMuHHeBas OpoH3a; bepuiumenas K 2.3 30 05.06; Yo 01.03;

Oponsa; BucmyroBas Oponsa; MermbskoBuctas Oponsa; OnoBsiHHas OpoH3a; OK 01 Vo0 01.04; Yo 04.01;

®dochophas 6ponsa; JlatryHb — ¢ nuHKOM; JIaTOH, JIaTOHE, JIATTEH. AJIIOMUHHIA OK 02 Y0 05.01; Yo 09.01

U ero criaBbl. JIuTeliHble amoOMIHUEBBIE CIUIABbI CIUIaBbl U jJehopMHUpyeMble OK 04

(KOHCTPYKIIMOHHBIE).  AJIOMUHHEBO-MarHUEBBIC  CIUIABBL.  AJTFOMHHHEBO- OK 05

MaprasieBble CIUIaBbl. ANOMHHHEBO-MENHbIC CIUIaBbl. CIIaBbl aJIIOMUHUM- OK 09

Meab-KpeMHui. CriaBbl allOMUHUN-IIMHK-MArHui. AJIOMUHUN-KPEMHUEBEIE
craBel (cumymunsl). MapkupoBka mo ['OCT. Tepmuueckass 00paboTka).
TutaH, MarHuii W WX CIUIaBbl (TpU TpPYHIBl TUTAHOBBIX CIUIABOB —
BBICOKOIIPOYHbIE KOHCTPYKIIMOHHBIE CIUIABHI, XKAPOIPOUHBIE CIUIABBI U CILIABHI
Ha ocHOBe xumudeckoro coeaunenus. Ciuiasel Tnna BT6, Cria BT 14, Conas
BT16. I'OCT 22178-76. MarnueBble aehopMHUpyeMble CIUIABBI SIBIISIOTCS
CIUTaBbl MarHus ¢ amomuHueM (MAS) m MarHus ¢ I[UHKOM, JOTOJHUTEIHHO
nerupoBanuble mupkoHneM (MA14, aHanor amepukKaHckoro cmiaBa ZK  ,A),
kanmuem, P3M u apyrumu snemertamu (MA15, MA19 u ap.). [IpousBomactso
LIBETHBIX METAJUIOB M CIUIABOB (I[BeTHas Metautyprus. J(oObiua, oOoraiieHue
Py IBETHBIX METAJUIOB WM BBHITUIABKA I[BETHBIX METAJUIOB W WX CILIABOB).
MapKupoBKa CIIJIABOB I[BETHBIX CILIaBOB (OyKBEHHOE 0003HAYCHHE Pa3IUIHBIX
rpynn  1BETHHIX crutaBoB. (OO003HaYeHHE JICTUPYIOIIMX 3JIEMEHTOB IPHU




MAapKHUPOBKE IIBETHBIX CHJ'I&BOB).

CamocTrosTesibHasi paboTa 00y4arouuxcs 4
[MpurotoButh npoekt «Tepmudeckas oopadboTka ctanmu. OCOOEHHOCTH 3aKAIKH
Y OTIIyCKa CTaJIu»
PA3JEJ 3 CHOCOBbBI OB PABOTKHN METAJIJIOB 16
Tema 3.1 OcHoBol | /IngakTHYECKHE eIMHUIIbI, COIEPIKAHME 16 [IK 1.1 31.1.04;31.1.05;
TEPMHUICCKON 00pabOTKH Buner Tepmudeckoit 0o0paboTku. BmnmsHue Tepmmdeckod o00paboTKM Ha 8 IIK 1.2 | 3001.01; 30 02.02; 30
CBOMCTBa (yBEIMYEHHE pecypca MHCTpyMEHTa M 00OpYIOBaHHS, yBEIMYCHUE IK 2.3 03.03; 30 04.06; 30
W3HOCOCTOMKOCTH MAaTepHalIOB, YBEJIWYEHHE I[MKJIWYECKOH IMPOYHOCTH, OK 01 05.06
YBEJIMYEHUE KOPPO3UOHHOM M 3PO3MOHHOW CTOMKOCTH, CHATHE OCTATOYHBIX OK 02
HanpspkeHui). OTXKWUr, HOpManu3alMs, 3aKalka, OTIYCK, HCKYCCTBEHHOE OK 04
crapenue (omxur 1,2 poma. Hopmanuzanus, 3akanka, oTmyck. JucrnepcnoHHoe OK 05
TBepaeHue. Kpnorennas o0padoTka. ' oMOTe€HH3aIMOHHBIN OTXKUT + CTapeHHe. OK 09
3akanka + BBICOKMH oOTHyck (yiydmieHue)). TepMmuyeckas M XHMHKO-
TepMuueckas o0pabotka cranu. TepMomexanudeckas 00paboTKa (LleMEHTAIHS,
azoTupoBaHue W HuTpoueMmeHTauwms). Hedekrtel m Opak mpu TepMHUUECKON
00paboTke (3akainouyHble JeEeKTHI: TPEMHHBL, aedopMaius U KopoOieHwe,
00e3yriiepoKkuBaHue, MATKHE ISITHA M HU3Kasi TBEPJOCTH)
B Tom unciie npakTHYECKHUX U JIA00PaTOPHBIX 3aHATHI 8 YV 1.1.05; ¥V 1.1.06;
[Ipaktuueckoe 3ansitie Ne 5 Bpibop BHga TepMooOpabOTKH CTalmu JUis 8 Y 1.1.07; Yo 01.01;
KOHKPETHBIX JeTaleld B 3aBUCUMOCTH OT YCJIOBHUU IKCILTyaTalluu Y0 01.03; Yo 01.04;
Vo0 02.02; Yo 03.03;
Vo0 04.01; Yo 05.01;
Y0 09.01
I[IpoMe:KyTOUHAA aTTeCTALMS - IK3aMeH 18
Bcero: 106




3. YCJIOBUS PEAJM3AIIMA YYEBHOM JJUCITATIIUHBI

3.1. Jlns peanuzanuu MpPOrpaMMbl y4eOHOW TUCHUIUIMHBI JOJDKHBI OBITh TIPETyCMOTPEHBI
CIEeyIOIINe CIEeIAIbHbIE TOMEIICHHUS:

Kabuner «Mamepuanoseoenusny,

OCHAIIICHHBIA B COOTBETCTBUU C 1. 6.1.2.1 oOpa3oBaTeaIbHOM MPOrpaMMBbl IO CIIEITUATBHOCTH.

B cryuae neobxooumocmu:

Jlaboparopus Mamepuanosedenus, OCHaIIEHHAass HEOOXOAMMBIM JI pealu3aliy MporpamMMbl
y4eOHOM JUCUUIUTMHBI 000pyJOBaHMEM, IMpUBEICHHBIM B 1. 6.1.2.3 o0pa3oBaTeibHOU
MPOTPaMMBI IO JTAHHOM.

3.2. UnpopMmannoHHoOe oOecrniedeHHe peajn3alui NPorpaMmMbl

1 CrykanoB, B. A. MarepuanoBenenue : yueOHoe mocobue / B.A. CtykaHoB. — Mocksa :
®OPYM : UHOPA-M, 2022. — 368 c. — (Cpennee npodeccuonanbHoe oopazoanue). - ISBN 978-5-
8199-0711-5. - Tekct : smektponnbid. - URL: https://znanium.com/catalog/product/1794455 (narta
obparmenus: 25.05.2022). — PexxuMm gocTyna: mo moImucKe.

2 Marepuanosenenue : yueoOHuk / O. A. Macanckuii, A. A. Kosanepa, T. P. ['mibManImmHa [u
np.]. - Kpacrospck : Cub. denep. yu-t, 2020. - 300 c. - ISBN 978-5-7638-4347-7. - Tekcr :
anexktponnbiit. - URL: https://znanium.com/catalog/product/1819690 (mara o6paruenus: 30.05.2022). —
PexxuM moctymna: 1o mojamcKe.

3 Cedepos, I'. I'. Marepuanosenenue : yueonuk / I'.I'. Cedepos, B.T. baruenxos, I'.I". Cedepos,
A.Jl. ®omenxko ; mox pen. B.T. baruenkoBa. — MockBa : UHD®PA-M, 2022. — 151 c¢. — (Cpennee
npodeccuonanbaoe obpasosanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr :
anextponnbiit. - URL: https://znanium.com/catalog/product/1792841 (mara o6paruenus: 25.05.2022). —
PexxuM mocTymna: Mo mojaucKe.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1 MarepuanoBenenne : ydeOHOe IocoOwWe : s CTYIOEHTOB crenuanbHOCcTer 29.02.06
[Monmurpadudeckoe nmpoussoactso, 29.02.09 ITeuatnoe aeno / coct. H. B. ITomora. — Mocksa : I'BIIOY
MUIIK wm. W. DEpopoBa, 2020. — 160 c. - Tekcr : osnekrponnsrii. - URL:
https://znanium.com/catalog/product/1684051 (mata o6pamienus:: 30.05.2022). — Pexum nocTymna: mo
MTOIIHCKE.

2 YepenaxuH, A. A. Marepuanosenenue : ydeOHUK / A. A. Uepenaxun. — Mocksa : KYPC :
HH®PA-M, 2022. — 336 ¢. — (Cpennee npodeccuoHanbHoe oopazosanue). - ISBN 978-5-906923-18-
9. - Tekcr : asmextponnsii. - URL: https://znanium.com/catalog/product/1865718 (mata oGpareHus:
25.05.2022). — Pexxum goctymna: 1o moInucKe.

3.3 YyeO6Ho-MeTOAMUYECKOE 00eciedyeHre CaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocrosiTennbHast paboTa  sBISETCS  O0sA3aTENIBHOM  JUIsl  KaXJ0ro  OOydYaroIierocs.
CamocTtosTenpHas paboTa MOXKET OCYIIECTBISATHCS WHIUBUAYaTbHO WIM TPYNIaMd B
3aBHCHMOCTH OT IIeJIH, 00bheMa, KOHKPETHOH TEMaTHKH CaMOCTOSATEIBHOW pabOThI, YpPOBHS
CJIOHOCTH, YPOBHS YMEHHH 00YyJarOIIUXCsl.

KoHTposb pe3ynpTaToB BHEAYTUTOPHON CAMOCTOSTEIHHOM PabOThI OCYIIECTBIISIETCS B Mpeenax
BPEMEHHU, OTBEJACHHOIO0 Ha oO0s3arenbHble y4eOHbIE 3aHATHS M BHEAYIUTOPHYIO
CaMOCTOSITENIbHYI0O padoTy OOyYaroIMXcs IO Yy4yeOHOW IUCHIUIUIMHE, TPOXOJUT KaK B
MUCHbMEHHOMW, TaK M YCTHOM WIIM CMEIIaHHON (hopMe, ¢ PeACTaBICHUEM U3JIENHS WU MPOTyKTa
CaMOCTOSITEIbHOM JIEATEITHHOCTH.
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B kauectBe QopM UM METONOB KOHTPOJS BHEAYAUTOPHOW CaMOCTOSITENBHOM paboThI
UCTIONIB3YIOTCS: TPOBEPKA BBHINIOJTHEHHONW pabOThI TpEroaaBaTeleM, CEMHHAPCKHE 3aHSTHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PA0OTHI, 3aIIUTa TBOPUYECKUX paboT U JIp.

Ne

HaumenoBanune
paziesna/TeMbl

OueHounsle  cpeAcTBa  (3agaHusA) Uil  CaMOCTOSTEIbHOMN
BHEAYJAMTOPHOU PabOTHI

Pasznen 1 Ctpoenue u
CBOIiCTBa MeTAJLJIOB
Tema 1.2 CoiicTBa
MECTAJIJIOB

TekeT 3apanus:

CocTaBHTh IIIOCCAPHUHA TEPMHUHOB 110 MaTEPHATIOBEICHHUIO

Ieab: packpbITh cOAEpPKaHUE OCHOBHBIX TEPMUHOB, pa3bsiCHUTD CJIOBA-
TEPMUHBI B KOHTEKCTE JaHHON TEMbI, PACKPBITh UX 3HAUYCHHE, JaTh MX
Hay4HOE TOJIKOBaHUE.

PexoMeHgaIIUHU 110 BHINOJHEHUIO 3aJaHUS:

Jns BemeHust Tioccapusi TOJDKHA OBITh 3aBEACHA OT/ENbHAs TETPalhb
WM MOKHO BECTH CIIOBaph C KOHIIA OOIIEH TeTpagu AJis KOHCIIEKTOB,
BO3MO>KHO COCTABJIEHUE JIEKTPOHHOTO TJIOCCApHUs KaK OJHOTO U3 BUIOB
WHIUBUYaJbHBIX IPOEKTOB.

Kputepuu ouenku:

TounocTs (HOPMYTHUPOBOK TEPMHUHOB MPH TMPOBEACHUH (DU3HUECKOTO
MUKTAaHTa, TJOCCApUil caaeTcs B OYMaXHOM WIH DJIEKTPOHHOM
Bapuante. Conep)karenbHas 4acTb U 00BEM TEPMHUHOJIOTHH JOJHKHBI
COOTBETCTBOBATh MPEAbSABICHHBIM TPEOOBAHUSIM.

Pasznen 2 Ctpoenue u
CBOJiCTBA CIJIABOB
Tema 2.1 OcHOBEI
TEOPHH CILIABOB

Bun 3amanusi: Texct 3agannss CocTaBUTh CPaBHHUTENBHYIO TAOIHUILY
KJIaCCH(UKAIMK CTaJIH.

Ilens: IOBTOPUTP U CHCTEMAaTHU3UPOBAaThb H3Y4YCHHBIA MaTepHall,
HAy4YUTHCS BBIJIENATH TJIABHOE M OCHOBHOE, JJAKOHMYHO, KOMITAKTHO U
cxaro U3JI0KUTH 0TOOpaHHBIN MaTepuail, HAy4YUTHCS
KJIacCU(UIIMPOBATH U3JIaraeMblii MaTepUall TI0 YPOBHIM 3HAYUMOCTH
PexoMeHIanMH 1O BBINOJIHEHHIO 3aaHus: BbiOOp MapkucTamu -
YacTh ~ CaMOCTOATENbHOM  paboTbl  yuamumxcs.  KayectBeHHO
BBIMIOJTHEHHOE 3aJlaHue — JTO TO3TAHOE MJIaHWPOBAHHE CBOMX
JIEHCTBUI, OTCIIe)KUBaHHE DPE3yNbTaToB cBoel paboTel. [Tokazarenem
YCIEITHOCTH BBIOOpPA ABISAETCS €r0 MPOAYKT.

Kpurepun onenku: 000CHOBaHHE, JIOTHYHOCTh, YETKOCTH,
PaIrMOHAILHOCTh

Tema 2.4 I{BeTHBIC
METaJIJIbI ¥ CIUIaBBI

TexcT 3aganus:

Bemonaute  muHH-IpoekT:  «TepMmyeckas  o0OpaboTka  cTaiu.
Oco0EHHOCTH 3aKaJIKH B OTITyCKa CTAJTI

Hean:

MOBTOPUTh W CHUCTEMATH3MPOBATh HM3YUYCHHBIH MaTepual, HayYHThCS
BBIIETISITh TJIABHOE M OCHOBHOE, JIAKOHHYHO, KOMITAKTHO U CXKaTo
U3JIOKUTh OTOOpaHHBI MaTepuall, HAy4YUThCs KIacCHU(DUIUPOBATH
M3JaraeMblidi MaTepUall 10 YPOBHIM 3HAYMMOCTH.

Pexomenaanuu no BoIMOJHEHUIO 3a1aHUSA:

JlaHHBIE  CpelncTBa  HATJSAHOCTH BEITIOTHSIFOT (GyHKIVIO
KOHCHEKTHpPOBaHHA MaTepuana. [Ipw 3amonHeHWM CpaBHUTENBHOM
TaONIUIBI HEOOXOAMMO BBJICTUTH TJAaBHOE B TeMe. JlakoHWYHO,
KOMITAaKTHO, C)KaTO M3J0XKUTh OTOOpaHHBI Marepuan. Jlormka
MOCTPOEHUSI TAaONHIl - OTPaXKEHHE CONEP)KATENBHBIX CBS3EH MEXIy
SVHULIAMHU H3JIaraeMoil WH(popMaIliK, UX YeTKas Kiaccuukamus 1o
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YPOBHSIM 3HAYUMOCTH.

Orarbl paboTH HaJ CPAaBHUTEIHHOU TaOJIHTIeH

1. ITouck napopmanuu

2. Ananmm3 nHpopMaIIH

3. OcMeIciienne nHpOpMAaITIH

4. CunTe3 nHpOpMaLUH.

Kpurepuu ouenku:

000CHOBaHHE, JIOTHYHOCTh, YETKOCTb, PAIIHOHATBHOCTh
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4

KOHTPOJIb W OILEHKA

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

IIPOLIECCE TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON aTTECTALlUU.

4.1 Tekymmii KOHTPOJIb

PE3YJIbTATOB OCBOEHHUS YYEBHOWM

KoHTtposmpyemslie pa3aensl KoHnTtponmpyemslie HanmenoBanue Kpurepuu
No (Tembl) yueOHOM pe3yabTaThl (YMEHUS, OIICHOYHOT'O OIICHKH
JUCIUTUIMHBI 3HaHUS) cpelcTBa
1 100%
BBITIOJIHEHHE-
31.1.05; 30 01.01; 30 oTn4HO, 85%
872'1(?%.’037(-) 33%61.01- Yo ouemka oryera | *OPOMO, B
Paspex 1 Crpoerue i 01.03; Yo 01.04; Y0 02.02; | 10 Bemonermuso | O HIPHBIX
CBOHCTBA MeTAL100BTema Yo 04,.01' Yo 05’.01' Yo ’ nabopaTopHOI clydaix -
1.1 O6mas xapakTepucTUKa 09.01 ’ ’ 5 YAOBJIETBOPUT
U CTPOEHHE METAIIOB paboTel, eIBHO,
3aJlaHue He
BBITIOJIHEHO-
HEYJIOBJIETBOD
UTEJIBHO
2 100%
BBITIOJIHCHHE-
31.1.04; 3 1.1.05; OTIHHO, 85%
V 1.1.07; 30 01.01; R
Tema 1.2 CpoiicTBa ¥001.03; Y0 01.04; Yo CiTyJasx —
) 04.01; Yo 05.01; Yo YCTHBIH OIPOC
MeTaiLIon 09.013 1.1.04; 3 1.1.05; YROBIICTBOPHT
30 01.01 CABHO,
3a/1aHKe HE
BBITIOJIHEHO-
HEY/I0BIIETBOP
UTEITHLHO
3 100%
BBITIOJIHCHHE-
3 1.1.04; 3 1.1.05; OTIH4HO, 85%
30 01.01 OLCHKa OT4YCTa XOpollIo, B
vV 1.1.05; ¥V 1.1.06; 10 BBINIOJIHCHHUIO | OCTaJIbHBIX
:cex;;oi xf;fl";mmaﬂnﬁ V 1.1.07; Yo 01.01; Yo | naGopatopuoii u | ciryuasx —
MAaTepHAIOB 01.03; Y0 01.04; ¥0 02.02; | mpaxtuueckoii YIOBJIETBOPUT
Y0 03.03 padoThI, CIIBHO,
3a/laHKe HE
BBITIOJTHEHO-
HEY/I0BIIETBOP
WUTEITHLHO
100%
BBITIOJTHCHHE-
Pa3znen 2 Ctpoenne u Vv 1.1.09,V 1.1.10, OIIEHKa OTJIMYHO, 85%
CBOMCTBA CILIABOB vV 1.2.04,Y 14.10, pe3yabTaTOB XOpo1110, B
Tema 2.1 OcHOBBI TEOpUM 33.1.07, MPaKTUYECKUX OCTAJILHBIX
CIJIABOB 31.1.13,3 1.4.06, 31.1.14 | pabor, cilydasx —
Y/OBJIETBOPUT
€JIbHO,
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3aJaHue He

BBINOJIHEHO-
HEYIOBJIETBOD
UTEIBHO
100%
BBINOJIHEHHE-
31.1.04; 3 1.1.05; OTIIHO, 85%
30 02.02; 30 03.03; 30 XOpoto, B
04.06 OIICHKA OCTAJIBHBIX
Tema 2.2 YyryHsl YV 1.1.05; ¥ 1.1.07; Yo PESYIIbTaTOR CIyHaIX —
01.01; Vo0 02.02; Yo DD ECKIEE | YAOBACTROPHT
03.03; Yo 09.01 pabet CIILHO,
3aJjaHKE HE
BBIIOJIHEHO-
HEYIOBJIETBOD
UTEIBHO
100%
BBINOJIHEHHE-
OTIINYHO, 85%
31.1.04; 3 1.1.05; *OPOIIO, B
30 02.02; 30 05.06 OICHKa OCTAIBIBIX
Tema 2.3 Cram V 1.1.07; Yo 01.03; Yo DE3YIbTaTOoR cyHaix =
01.04; Vo 04.01; Yo 05.01; | PAKTHACCKIX | YIOBICTBOPUT
Yo09.01 | pador. eI1bHO,
3aJjaHKE HE
BBIIIOJIHEHO-
HEYIOBJIETBOD
UTEILHO
100%
BBINIOJIHEHHE-
OTIINYHO, 85%
OlleHKa XOpOIIIo, B
Y 1107 30 02.03 pesymbtaros | OCTATDLIX
Tema 2.4 IIBeTHbIE METALIbI 30 05.0 6,; Vo 0l. 03’ ‘Yo MPAaKTUYECKUX cllyJasx —
1 CILTABHT 01.04: Yo 04.01: Yo 05.01; | P20OT YAOBJIETBOPHUT
Yo 0901 KOHTPOJIbHAaA €JIbHO,
padora 3a7jaHue HE
BBIIIOJIHCHO-
HEYIOBJIETBOD
HUTCIBbHO
100%
31.1.04;31.1.05; BBIIIOJIHCHUE-
30 01.01; 30 02.02; 30 OoTIan4YHO, 85%
03.03; 30 04.06; 30 05.06 - XOpOo1IIOo, B
Pa3gen 3 Crioco0bl Y 1.1.05; Y 1.1.06; PE3YIBTATOB OCTAJIBHBIX
00padoTKH METAIIOB ¥ 1.1.07; Yo 01.01; Yo camocTostensio | CTYIaaX —
Tema3.1 OcHoBbl 01.03; Yo 01.04; Yo . YIOBJIETBOPUT
Tepmmteckoii 06padoTkn | 02.02; Vo 03.03; Vo i paboret; eTHO,
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 ONPEACITUTh KAUeCTBO M YPOBEHb €€ OCBOCHHUSI.

®dopma NpOMEKYTOUHON aTTeCTalluU 110 TUCLUILINHE « Mamepuanoseoenuey - SK3aMeH.

OueHo4yHbIE CpeCcTBA

PesyiabTaThl 00yyeHus -
AJIsl IPOMEKYTOUYHOM aTTecTAlMU

V1.1.05 OTBETUTH Ha KOHTPOJILHBIE BOTIPOCHI:

VY 1.1.06; 1. Knaccudukanys KOHCTPYKIIMOHHBIX M CHIPbEBBIX

YV 1.1.073 1.1.04; MaTCpHajIoB.

31.1.05 2. HazoBure cBoiicTBa, KOTOPHIMHU 00IaatOT
METaJLIBL.

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

4. CtpoeHue METANTMIECKUX KPHCTAIIOB.
5. AHM30TpOINUS KpPUCTAJIIOB.
6. AMIOTpPOMHS METAJIOB.
7. Kpucrammuzaius MeTaioB
8. O0sacTh NPUMEHEHUS [IBETHBIX CILIABOB.
vV 1.1.06; Juxkrant: 3aganue 1
YV 1.1.073 1.1.04; PacimmdpoBats Mapku cTaiy, CIUIAaBOB U YyTYHOB (110
TIEPEYHIO).

Keiic-3aganne?

BriOpate MaTepualn At KOHCTPYKLHMH 10 MX Ha3HAYEHHIO
1 YCJIOBHSM 3KCILTyaTalluu

Keiic-3aganue 3

Br160op Mapku JlerMpoBaHHBIX CTajlel uist JeTaneil B
3aBUCHUMOCTH OT MX HA3HAUYCHUS

V1.1.05 Kelic —3amaun.3ananue 1:

VY 1.1.06; [IpoIeMOHCTPUPOBATH M MOLIATOBO MOSCHUTH METOIBI (110
VvV 1.1.073 1.1.04: MIEPEYHIO) MCCIIEN0BAHMS CTPYKTYPbl METAIIOB U
31.1.05 CILIABOB.

3ananue 2 [IpogeMOHCTpUpOBATh BIaACHUE METOAUKOM
MIPOBEICHUSI UCTILITAHUS METAJIJIOB HA TBEPAOCTD 10
Merony bpunemns u Poksesa.

Kputepuu oueHku 3auema/ougppepenyuposannozo 3auema/IK3amena/Kypcoeoii padoomol
(npoexma)

- «OTIMYHO» - TEOPETHYECKOE COJNIEpKaHHE Kypca OCBOCHO IOJIHOCTHIO, 0e3 MpoOesoB,
yMeHusi cpOpMUPOBAHBI, BCE MPEIYyCMOTPEHHbIE MPOrpaMMOil yueOHbIe 3a/laHHsl BBIIOJIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOpouio» - TEOPETHUECKOEe COJEp)KaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 mpobesios,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTAaTOYHO, BCE IMPEIyCMOTPEHHbBIE MpPOrpamMMoit
ydeOHbIe 3aJaHHsI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJIaHIH BBITIOTHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE CONEpKaHHe Kypca OCBOCHO YacTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTI'O XapakTepa, HeoOXOAWMbIe YMEHHs! paboThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(HOpPMHpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOit
o0yuyeHHsI y4eOHBIX 3aJJaHUH BBIOJIHEHO, HEKOTOpBIE M3 BBINOJIHEHHBIX 3aJaHUi cojepxkar
OIHOKH.

- «HeynmoBrneTBOPUTEIBHO» - TEOPETHYECKOE COJIEp)KaHWe Kypca HE OCBOCHO,
HEo0XouMbIe YMEHHsI He c(pOpMUPOBaHBI, BHIIIOJHEHHbIE y4eOHBIE 3aaHUs COJepKaT TPyobIe
OILIMOKH.
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AKTHUBHBIE U MHTEPAKTUBHBIE METO/bI ObYYEHUSA

[Tpunoxenue 1

1. AKTUBHBIE M HMHTEPAKTUBHBIE METOJbl MCIIONb3YIOTCS IPU IPOBEACHUU TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUIM:

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

No | HazBanue [lenb uconb30BaHUS [Inanupyemsbrit Onucanue nopsjaka
n/ | oOpa3oBarenbHOU oOpa3zoBarenbHON pe3ynbrar MCIIOJIb30BaHUS
0 | TEXHOJIOTUU (c | TexHONOTHM 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:
TeXHOTOIUS 3 aKTUBHOE BHEPEHUE IIPE3EHTAUN UCII0JIb30BaHUE
(M.B.Monceesa. B BOCIUTATENBHO- CHUKaeTcs MIpe3eHTAalNH C
o0Opa3oBaTeNbHBIH Mpolecce | 3aTPyAHEHUS MOJITOTOBJICHHBIM
E.C.Ilonar. MH(}OPMALIMOHHBIX BOCIIPUATHS HOBOM | MarepuaioMm Juis
M.B.byxapkuna)) TEXHOJIOTUH uHpopmauu BU3YyaJu3aluu U
yno0cTBa
BOCIIPUATHS HOBOU
nH(popMaluu
2 | Texnomorus Co3znanue npoOIeMHBIX CdopmupoBansl Orarnsl:
poOIEMHOTO CUTYalluH, a TaK¥Ke HABBIKU - IOCTAaHOBKA
o0Oy4deHus aKTUBHYIO BBI/IBWJKEHUS U pOOJIEMHOTO
([Ix.dptom, CaMOCTOSITENIbHYIO OTCTauBaHUs BOIIPOCA;
N.JIepnep JEATENILHOCTh YYalUXCcs I10 | COOCTBEHHOW TOUKH | - MpoOIeMHOe
UX pa3pelieHunto, B 3peHus (TUIOTEe3bl) | 33/laHUE U CO3/IaHHe
pe3yJIbTaTe YEro Ha peuieHue poOIeMHOMN
MIPOUCXOUT TBOPUECKOE poOJIEMBI. CUTYyaluH;
OBJIAJICHHE BripaboTtanbl - OCO3HaHHeE
npo¢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
CIIOCOOHOCTH nabopaTopHbIe peleHni
CaMOCTOSITEJIbHO YCBAaUBaTh | MCCIICIOBAHUA). po0IIeMbl);
nro0ble oHATUSA U aeiicTBus. | ChopMupoBaHbI - 10Ka3aTeJIbCTBO

YMEHHUS IPUMEHSITh
3HAHUS B HOBOU

HJIN OITPOBEPKCHUC
BBICKa3aHHOI'O B

CUTYaIINH - 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 | DU3HOIOTrHYECKH
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
c(OopMHpOBATH y HETO MOCJEYIOEM MUHYTHI YPOKa;

HEOOXOUMBIE IJISl ITOTO
3HAHUS, HAYYUTh
WCIOJIb30BaTh MOTy4YeHHbBIE
3HaHUA B COBPEMEHHOMN
KU3HU. J|aHHbIE TEXHOJIOTHH
HaIpaBJICHBI HA YKPEIJICHUE,
COXpaHEHHUE, a TAKKe
(dhopmupoBaHue 3J0pPOBbS
oOyJaromuxcs

JTaIe ypoka.

JUTUTEITLHOCTD
(U3KYITBTMHHYTOK
cocraBiser 1-5
muH. Kaxxnas us-
KYJIbTMHUHYTKA
BKJIFOYAET KOMILJIEKC
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 € NOAr0TOBKH C1io
(ymeTn)
Paznen 1 Ctpoenue u KpuCTaLIM3aIUs METAILJIOB 20
Tema 1.1 O6mas | Jlaboparopnas padota Nel 2 vV 1.1.07;
xapakrepuctika | OmpezneneHue BHIOB METAJUIOB 10
U CTPOCHHE MaKpOCTPYKTYpe
METaJlIOB
JlaboparopHas pabora Ne2 4 Y 1.1.07
OrmpeziesieHue BUI0OB METAILIOB TI0
MHKPOCTPYKTYPE.
JlabopartopHas pabota Ne3 4 Y 1.1.07
N3yuyeHue BNUsHUS YCIOBUI
KPUCTAJUIM3aLUUA HA CTPYKTYPY U
MEXaHUYECKHEe CBOMCTBA MeTajlia
Tema 1.3 JlaboparopHas padota Ne 4 4 VY 1.1.07
Merobt OrmpeziesieHue TBEPIOCTH METaslIa
UCCIICZIOBaHUI U | MeToioM bpunes
WCTIBITAHUI
MATEpUANIOB JlaboparopHas padota Ne 5 6 Y1.1.05V
Onpenenenue yaapHOii BA3KOCTH 1.1.06;
MaTepuaioB Y 1.1.07
Paznen 2 Ctpoenue u cBOMCTBA CIUIABOB 28
Tema 2.1 IIpakxTnueckas padora Ne 1 6 Y 1.1.07
OcHoBHI TeopuH | M3ydeHue u aHaIHM3 qHarpaMMbl
CILTABOB COCTOSIHUSI CILJIABOB C
HCIIOJIb30BAaHUEM METO/Ia
TEPMHYECKOr0 aHAJIN3a
IIpakTuueckas padora Ne 2 4 YV 1.1.05 Y
[MocTpoeHue nuarpamm 1.1.06;
COCTOSIHUSI CIIAaBOB Y 1.1.07
Tema 2.2 IIpaktrueckas padora Ne3 10 YV1.1.05 Y
YyryHsl AHanm3 MUKpPOCTPYKTYPBI CEPBIX, 1.1.06;
BBICOKOIIPOYHBIX, KOBKUX Y 1.1.07
YyT'YHOB
Tema 2.3 Cramu | [Ipaktuueckas pabora Ne 4 8 V1.1.05V
Br100op Mapku JerupoBaHHBIX 1.1.06;
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cTajyieH IS JeTajieH B vV 1.1.07
3aBUCHUMOCTH OT YCIIOBUI
SKCILTyaTaIuu
Paznen 3 CriocoObl 00pabOTKH METALIOB 8
Tema 3.1 TIpakTrueckoe 3anarue No 5 8 V1.1.05¥
OCHOBEI Br16op Buaa TepMo0OpabOTKH 1.1.06;
TEPMHYECKON CTaJIM Tl KOHKPETHBIX JieTaieii B Y 1.1.07
00paboTKu 3aBUCHUMOCTH OT YCJIOBHI
9KCILTyaTaIuu
HUTOI'O 56
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OBPA3OBATEJIbHBI MAPIIIPYT

[Tpunoxenue 3

KonTponupyem
b€ Pa3eibl
KoHntposbHas (EGMH) Kontpomupyemsie OuenoumbIe cpecTBa
TOUYKa . PE3yNbTaThI
yueOHOM
JUCIUILIMHBI
Nel Pasnen 1. MK 1.11IK 1.2 Brmmonnenue 1. Teopetuueckue
Ctpoenue n 11K 2.3,0K 01, CaMOCTOSITENIbHOW | BOITPOCHI
CBOMCTBA OK 02,0K 04 paboThI 2. IlpakTueckoe
METaJIJIOB OK 05.0K09 Y 3a/laHue
1.1.05; ¥V 1.1.06;
Y 1.1.07;
Ne2 Pasnen 2. MK 1.11IK 1.2 KonTtposnbHas 1. TecTtoBeIie
Crpoenue u 11K 2.3,0K 01, pabora Nel 3a/1aHus
CBOICTBa OK 02,0K 04 2. Keiic-cutyanus
CILIaBOB 1O§<005581§ ?9036/' 3. [IpakTuueckoe
Y 1.1.07; ’ Satamye i
nabopaTopHas
pabora
Ne3 Paznen 3 IK 1.1TIK 1.2 Bremonnenue munu- | 1.TectupoBanue
Crioco0bl 1K 2.3,0K 01, IPOEKTa 2. Tpesenranus
00paboTku OK 02,0K 04 Bremmonnenue nokiamga/
METaJIJIOB 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 k [Hoprdonuo 1.TectupoBanue
3a4yeTy 2. [Ipe3enTanus
nokiamga/
cooOuIeHus
3. [Ipaktrueckue/
nabopaTopHbIe
paboTsl
4. TlpencraBneHue
MPOEKTHOU paboThI
Mpome:xyrou | Auddeperunpo Hrorosas 1 Teopetnueckue
Has BaHHBIN 3a9eT KOHTPOJIbHAS BOIPOCHI T10
aTTeCTAINSA pabota

COJIEpKaHUIO Kypca
2. TumnoBele
MPaKTHKO-
OPUEHTHPOBAHHBIE
3aJJaHusA
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMTOJIHEHUM

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

01.09.2022 r. «O BHECEHMH U3MEHEHUH B
denepanbHBle TOCYJApCTBEHHBIE 00pa30BaTeNbHBIC
CTaHJapThI CpPEIHEro npodeccuoHaIbHOTO
oOpazoBanus» (3apeructpupoBan 11.10.2022 .,
perucTpaniioHHbii  Homep 70641) ¢ BHeceHHEM
WU3MEHEHUH B YJIEKTPOHHBIN BapUaHT.
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