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IIpodumns MertaJjiioBeieHHe H TepMUYecKas 00padoTka MeTa/lIOB
Kpamnduxarus O0axajaBp
Cpok o0yueHus 4 roga
®opma obydenns OHAasT OO0mast TpyA0eMKOCTh 33ET
Bubl KOHTpoOIsL B 3a4eTsl 4
ceMecTpax:
Cemectp(Kypc.Homep cemectpa Ha 4(2.2) Hroro
Kypce)
VII | OII | YII | I
Jlexuuu 32 32 32 32
JlaGoparopubie 32 32 32 32
Wroro ayn. 64 64 64 64
Konrakrnas pabota 64.25 | 64.25 | 64.25 | 64.25
Cawm. pabota 43.75|43.75|43.75 | 43.75
Yacsl Ha KOHTPOJIb 0 0 0 0
IIpakTuueckas TOATOTOBKA 0 0 0 0
HToro Tpym0oeMKOCTh B yacax 108 | 108 0 0




JINCT OJIOBPEHUS, COTJIACOBAHUS U AKTY AJIU3AIIVN PABOYEN TTPOT'PAMMBI

Pa3paboTyuk(u) mporpamMmel:
noueHT bornanos Aprém Uropesud KTH

Penenzent(sl):
(IIpY HAJIMYUN)

Pabouas mporpamMma AUCIUTUIHHEL (MOYJIS, TIPAKTUKH)

Pentrenorpadus 1 31eKTPOHHASI MUKPOCKOIUS

paspaborana B coorBercTBun ¢ PIOC BO:

®denepalbHbIN rOCYaPCTBCHHBIN 00pa30BaTENbHbIN CTAHAAPT BHICIIECr0 00pa30BaHus - OaKkaliaBpuar M0 HAIPABICHUIO TOTOTOBKH
22.03.02 Metamnyprus (npuka3 Muno6pHayku Poccun ot 02.06.2020 r. Ne 702)
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npodmis "O6paboTka METAIIIOB aBJIcHHEM"
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r. Ne
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VYTBepxeHa pabouast mporpaMMa JUCLHUIIIMHBI (MOLYJIsl, TPAKTHKH) JEKAaHOM

q)aKy.]'II)TeT TEXHOJIOTHUHU KOHCTPYKIHMOHHBIX MaTCPHUAJIOB

Kpoxanes A.B. T.



1. HEJIX X1 3AJTIAYU OCBOEHUSA TUCIUIIVIMHBI (MO AVJIA, ITIPAKTUKH).

B THUTI ITPAKTHUKMN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWA
Lenpro n3ydeHUs QUCHUIUIAHBI « PeHTTeHOTpad s 1 MEKTPOHHAS MEKPOCKO-TIHSD) ABISAETCSA (POPMHUPOBAHUE Y CTYACHTOB
COBPEMEHHBIX IPEJCTAaBICHUN O TEOPUU U MPAKTHKE METOJ0B PEHTTeHOTpahUUECKOT0 U HIEKTPOHHO-OINTHIECKOTO
aHaJIN3a aTOMHO-KPUCTAJUINYECKOTO CTPOCHUSI MaTepHAJIOB JUIsl PELICHNS BaKHEHIIMX 3a/1ad MeTauIoBeAeHHs: (ha30BoOro
aHaJM3a CIUIaBOB, M3YyUCHNUS INIACTHIECKON Te(OpMaIIii, TEKCTYPHI, ONpeaeIeH s BHYTPSHHUX HAIPSDKESHHUH U IPYTUX
MeTamIo(pH3HIECKUX XapaKTePHCTHK.

OCHOBHBIE 3a]]a9l OCBOCHHS AUCIUIUINHEI — HA OCHOBE N3YUYCHHUS CYIIECTBYIOIINX TEOPHH U SKCIIEPIMEHTATBHBIX
JIAHHBIX B 001aCTH (DU3UKH TBEPJOTO TeNa, KPHCTAIUIMUECKOTO CTPOSHHS, CTPYKTYPBI I CBOHCTB METAJUINYECKHUX U
HEMETAJUTMYECKUX MaTEePHAJIOB, a TAK)KE 03HAKOMJICHHS C YCTPOHCTBOM M IIPHHIUIIAMHU JICHCTBUS 000pYIOBaHHS,
HCTIONIB3YEMOTO MPH PEHTTEHOTPA(QHUUECKUX U NEKTPOHHO-ONTHYECKIX HCCIIEIOBAHNUAX CBOMCTB MAaTEPHAIIOB,
o0ecIeunTh YCBOCHHE OCHOB TEOPUH AU PAKIIH H OCHOBAHHBIX Ha HEW METOJIOB aHAM3a KPUCTAITMIECKOTO CTPOCHUS
BEIL[ECTB, TOHUMaHKe NPUHIUIIOB PabOThl UCTIOIb3YEMbIX PEHTT€HOBCKHX alNapaToB, MEKTPOHHBIX MUKPOCKOIIOB U
JpYToH ammapaTypbl, yMEHHE CAaMOCTOSITENFHO paboTaTh ¢ y1eOHO-METOJUIECKOH, CIPaBOYHON M TEXHHUIECKOI
JIUTEPATYPOH, OCBOCHHE 3KCIEPUMEHTAIBHBIX METOANK PEHTTeHOrpa(GuIecKoro u 3JIeKTPOHHO-ONTHIECKOTO aHAIN3a,
pacdera XapaKTepPUCTUK KPUCTAIIIMYECKOTO CTPOCHUS U 3aKJIIOUYEHUS M0 CYTH PEIIaeMON MeTaIIo(pU3NnIecKol 3a1au.

YcnemHoe 0CBOCHHE JaHHOH IUCIUIUINHEI OyAET CIIOCOOCTBOBATH CAMOPA3BUTHIO, CAMOPEAIN3AINH, IIUPOKOMY
WCTIOJIb30BAaHHUIO TBOPUECKOT0 MOTEHIMAIa Oy IyMX OaKalaBpoB.

2. MECTO JUCIUIVIMHBI MO AYJISA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paszen) OIL: | F1.B.JIB.02

2.1 | TpeGoBaHusl K IPeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIETroCs:

2.1.1 | Kpucrammorpadus u KpUCTAIIOXUMUS

2.1.2 | ®usuka

2.1.3 | Xumus

2.2 | JucuMimimHbl (MOTY/IN) ¥ MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM THCHUIIAHBI (MOXY/Is1) HEOGX0UMO KaK
npeamecTByomiee:

2.2.1 | IlnanupoBanue u 06paboTKa pe3yabTaTOB UCCIEAOBAHUN

2.2.2 | IIpon3BoacTBeHHAs MpakTUKa: TexHomorndeckas (IPOSKTHO-TEXHOJIOTHYECKas) MPaKTHKA

2.2.3 | be30nacHOCTb JKU3HEAEATEILHOCTH B METAIUTYprUU

2.2.4 [ TToaroToBKa K MpOIEAype 3aIIUTHI U 3aINTA BBITYCKHOW KBATM(HKAIIIOHHON paboTHI

3. KOMIETEHIIAU OBYYAIOIIET OCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIUTIINHBI
(MOZYJISI, TIPAKTUKH)

YK-1: Cnocob6en OCyIIECTBJATH MOUCK, KpI/ITI/l'-leCKI/Iﬁ AHAJIU3 U CHHTE3 an)opMaulm, NPUMECHATDH CHCTEMHBIH MOAX0/ AJIs
pemeHus MOCTABJACHHBIX 3a/1a4

VK-1.1: Ocywecmensiem nouck u omoop ungopmayuu 6 061acmsx ecmecmeeHHO-HAYUHbIX, MEXHUYECKUX U 2YMAHUMAPHBIX 3HAHUL

PeSyJ’IBTaTLI O6y‘{CHI/I$[Z VYmeer OCYIICCTBJIATH ITOUCK U OT60p Hay‘-IHO-TeXHPI‘-IeCKOﬁ I/IH(i)OpMaHI/II/I, KaC&IOH.ICﬁCS[
PEHTTCHOCTPYTPHBIX U SJIEKTPOHHOOTITUYCCKUX I/ICCHGI[OBaHI/Iﬁ B MCTAJUTYPTUYECKOM ITPOU3BOJICTBE

VK-1.2: Paccmampueaem 803MOICHbIE 6APUAHMBL PeUleHUs 3a0adl, OYEHUBAL UX OOCHOUHCIEA U HeOOCMAMKU

PesynbraTel 00ydeHns: YMEET CTaBUTh 33J1a9H ISl TEOPETHYECKOTO M AKCIIEPUMEHTAIFHOTO HCCIIEOBaHMS MaTEPHAIIOB U
MPOLIECCOB

VK-1.3: I'pamomno u no2uuno 060CHO8bI8aEm peuleHUs:, RPUHAMbLE 8 Pe3VIbmame CUCMEeMHO20 AHAIU3a UHpopmayuu

Pesynbrarsl o0yuenus: Biageer MeTosaMu CHCTEMHOrO aHaiu3a HH(GOPMAINK, YMEEeT TpaMOTHO M JIOTHYHO 0OOCHOBBIBATh
IPHHATBIE PEIIECHUS

ITIK-5: Cnnoco0eH onepaTHBHO yNPABJIATH NPOLECCAMH BbINOJTHEHUSI IPOM3BOACTBEHHBIX 3aaHMil npu o0pabdoTke MeTALI0B
JAaBJICHHEM

IIK-5.1: Ananu3 npuuunsl HapyweHus Xo00a mexHoI02UYeCcKUx U npous800CHEEHHbIX NPOYECCos8 npu obpadbomke Memaiios
oasneruem

PesynbraTel 00yueHus: YMeeT aHATN3HPOBATH NPHUYMHBI HAPYILICHUS X0/[a TEXHOJIOTHYECKHX M POU3BOICTBEHHBIX MIPOLECCOB MPH
00paboTKe METAIOB JaBICHHEM

TIK-5.2: Oyenusaem mexnoi02utHOCHb RPUMEHSeMbIX NPU 0Opabomke 0asieHuem Mamepuaios

PeSyJ’IBTaTBI 06yqu1/I$1: VYmeer OLCHHUBATh TCXHOJOTMYHOCTD IIPUMCHACMBIX ITPU 06pa60TKe JAAaBJICHUCM MAaTCpHUaioB

IIK-5.3: Bradeem cnocobamu opeanuzayuu 6HeOpeHus payuoHaIu3amopCKux npeodiodceHutl no ONMuMU3ayuu npou3800CMEeHHbIX
U MEXHONIO2UUECKUX NPOYecco8 npu obpabomke Memannos 0agieHuem

Pe3yJ'H>TaTI>I 06y‘IeHI/I}IZ Vmeer BHCAPATH pAlMOHATIN3ATOPCKUEC NPEATIOKCHUA IO ONTUMU3AIIUU TIPOU3BOJACTBCHHBIX U
TEXHOJOTHYCCKUX IMTPOLECCCOB IIPpHU 06pa60T1<e MCETaJlJIOB JaBJICHUEM

IIK-6: Cnioco6eH ocymecTB/IITH MEPONIPUATHSA 110 ropsiveii 00padoTKe MeTaJLIa 1aBJIEHHEM




IIK-6.1: Ananu3s npuuun He2amuHbIX USMEHEHU NAPAMEemPO8 U NOKA3amenel npoyeccos Hazpeda u copsayell degopmayuu
Memanna

Pe3ynbraTel 00yueHus: YMeeT aHaIn3UpOBaTh NPUUMHBI HETAaTUBHBIX M3MCHEHUH ITapaMeTpOB U IT0Ka3aTeNeH PoIeccoB Harpena 1
ropsdeit reopManny MeTaia

IIK-6.2: Oyenusaem u npunumaem mepul no nPeoynpestcoeHuio opaxa u nobIUEHUIO Kauecmeaa npooyKyuu nocie 20padei
Odeghopmayuu memania

PesynbraTsl 00yueHus: 3HaeT MepHI 110 MPeAyNpexAeHHUI0 Opaka U MOBBIILICHHUIO KauecTBa MPOLYKIUH HOcIe ropsdeit nepopmanuu
MeTajula

IIK-6.3: Bradeem cnocobamu KOppekmupoeKi mexHOI0SUYeCKUX NPOYeccos Hazpeda 3a20mosKu u copayell oegpopmayuu

PesynbraTel 00yuenust: Bnaneer criocobaMu KOPPEeKTUPOBKH TEXHOIOTHYECKHUX MAPaMETPOB MPOLIECCOB HArPEeBa U ropsyeit
nedopManuu

IIK-7: Cnoco6eH ocyliecTBJISITh MEPONPUSITHS M0 X0JIOTHOI AepopManuu MeTa/uIa IpH 00padoTKe AaBICHHEM

IIK-7.1: Ananu3z npuuun He2camueHbIX USMEHEHUN NAPaAMempos8 U noKazamenel X0100HOU 0eopmayul, 6IUSIOWUX HA KAYeCmEo
Memanna

PesynbTaTsl 00yueHus: YMeeT aHAIM3UPOBATh HETaTHBHbIE U3MEHEHHsS U ITapaMeTpPhl XOIOIHON AehopMaliuy, BIUSIONIE Ha
Ka4yeCTBO MeETala

IIK-7.2: Oyenusaem 803MONCHOCHb ONMUMUIAYUU PENCUMA 00HCAMULL MEMATIA C OPUEHMAayUel Ha MAKCUMYM
npoU3800UMENLHOCIU 000PYO0BAHUSL

PesynpraTs! 00yueHns: 3HaeT CHOCOOBI ONTHMHU3AINH PEXIMA 00XKATHH MeTaJlla C OPHEHTAIel Ha MAaKCHMAJIbHYIO
HPOU3BOJIUTEIILHOCTH 000PYA0BAHUS

IIK-7.3: Bradeem cnoco6rocmuio 6blpabamviéanv peuienisi o YCmpaHeHuto NPULUH HapyuleHust MEXHOI02ULECKUX PENCUMO8
X0A00HOU depopmayuu Memania

PesynbpraTsl 00ydueHus: YMeET BhIpabaThiBaTh PEIICHHS 110 YCTPAHCHUIO IPUYMH HAPYIICHHUS TEXHOJIOTHUCCKUX PEKUMOB XOJIOTHON
nedopManuy MeTaia




