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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[I/lfl Conepmaﬂﬂe KOMIICTCHIITUN I/IH}II/lKaTOp Coz[epma}me HHAUKATOpAa
CnocobeH NPUMEHATD
€CTeCTBEHHOHaYy4Hbie n
ﬂpMMeHﬂET ecTeCTBeHHOHayuHble n
obuwenHxeHepHble 3HAHMA, MeTOAbl
OnK-1 OnK-1.3 oblWenHKeHepHble 3HaHWA NpU  peleHuu
MaTeMaTuyeckoro aHanu3a n
npodeccuoHanbHbIX 3ajay
moAenupoBaHuA B
npo¢eccuouanbuoﬁ AeATenbHOCTU
CnocobeH obecneunsaTb llemoHCTpHpyeT 3HaHue cnocobos
nosbllieHne HaAeXHOCTH noBbllleHUA HaAeXHOCTH
ONnK-12 TexXHoNnornyeckux MalluH n ONK-12.1 TexXHOoNnornyeckKkunx MalluH n
o6opyaoBaHus Ha CTaAuAx obopyaoBaHus Ha CcTaanax
NPoeKTupoBaHuA, U3roToBrneHus NnpoeKkTupoBaHus, U3roToBlieHus n
U 3KcnnyaTtauuu KcnnyaTtauuu
2. MecTo THCUMILVIMHBI B CTPYKTYpe 00pa30oBaTeJibHOM NMPOrpamMMbl
JncumnnuHbl (npaKTMKVI) , | BBeAeHMe B MHXeHepHyl AeATenbHOCTb, WHXeHepHas
npeauecTBylWue N3y4eHuw rpaguka, Tgxrlonorvm KOH;prKuMo;Hblx MaTepuanos
ANCLMNNNHS, pesynbTaThl MawnmH U obopyapoBaHua, Ousuka, Xumus
ocBOoe€HUA KOTOPbIX HEOﬁXOAMMM
ans 0CBOEHMUA JAAHHON
AUCUUNTIUHDI .
JncumnnuHbl (npaKTMKVI), ana | Aetanu MaWuH ] OCHOBBbI KOHCTPYMpOBaHus,
AaHHON ANCLMMNUHDI GyayT npoueaype 3aunTbl ] 3aumTa BbiMYCKHON
6X0 UMbl KaK BXOZHbIE KBanMuKaLMoHHOM paboTsi, ConpoTuBnexune
HeoOXoA ’ A MaTepuanos, Cneurnaebl  (U3MKK MaTepuanos,
3HaHuA, yMEHUA W BNAAECHUA | SkcnnyaTaunoHHas npakTuKa
Ana UX U3yJYeHus.

3. O0beM MUCHUIUIMHBI B 3a4YeTHBIX €IUHUIAX C YKA3aHHEM KOJHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIJCJICHHbIX HA KOHTAKTHYI padoTy o0y4arouerocs ¢
npenojaasareseM (Mo BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJbHYI0 padoTy
o0y4yarierocst

06wu obbem AucuunnuHbl B 3.e. /vac: 4 / 144
dopMa NpoMeXyTOYHON aTTecTauuu: IK3aMeH

Bunpl 3aHsTHIl, HX TPYI0€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoThI
06yueHus Jlexuun JladoparTopusbie | IlpakTuyeckue CamocrosiTeJbHAS o0yyarouierocsi ¢
padoThI 3aHATHSA padora npenoaasareieM
(uac)
oyYHas 32 32 0 80 71

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBEeJAE€HHOr0 HA HUX KOJHYECTBA aKaJeMHYEeCKMX YacOB M BHUI0B
Y4€eOHBbIX 3aHATHH




dopma obyueHua: ouHan
Cemecmp: 3

JlekunoHHble 3ansATHA (324.)
1. Ilpeamer COBpeMEHHOro MaTepuaJOBeleHUsl. {JeKkHuss ¢ pa3dopom
KOHKpeTHbIX cutyaumii} (24.)[3] OcHoBHbie npobnemMsl U nNyTU Ppa3BUTUA
COBpPEMEHHOro MaTepuanoBeAeHus . ATOMHO-KpUCTannmueckas CTPYKTYypa
MeTtannoB. Tunbl  KpUCTannMuecKux  peweTokK. TouyeuHble, JIUHEVHble U
NMOBepXHOCTHble AedeKkTbl. BnusHue pedeKTOB KPUCTANNMYeCKOro CTPOEHUSI Ha
cBoricTBa MeTannoB.  Kpuctannusauus  MetannoB. MexaHu3Mm  npouecca
KpUCTaniu3auum.
2. Merasinyeckue CIUVIaBbl M JHATPAMMBbI COCTOSIHUA. {JIeKIUHA ¢ pa3dopom
KOHKpPeTHbIX cutyaumii} (24.)[3,4] OnpeseneHve OCHOBHbIX TEPMMHOB: cCnnas,
KOMNOHeHT, (a3a. O06wasa xapakTepucTuka CTPOEHMA CNMaBOB:  XUAKUE
pacTBOpbl, TBepAble pacTBOpPbl, XUMUYECKUe COeAUHEHUSI, MeXaHMYyeckKue CMecH,
npoMexyTouHsle (a3bl. [lpaBuno ¢a3 u otpe3koB. Juarpammbl I, II, III wn IV
poaa.
3. JlmarpaMma COCTOSIHUS KeJie30 - yriiepol. {JieKuusi ¢ pa3dopoM KOHKPETHBIX
curyaumii} (24.)[3,4] OcCHOBHble  XapakKTepuCTMKM Xxene3a W yrnepoja.
OnpeaeneHve ctanu u uyryHa. OcHoBHble nuHUKU, o6RMacTU, KpUTUYECKHe W
KOHUEHTPaLUMOHHble TOUYKM AUarpammbl COCTOSIHUA Xene3o - Yyrnepoa. OQeppur,
ayCTEeHUT,  LUeMeHTUT. nepnut, neaebyput. BnusaHue  yrneposa  Ha
MUKPOCTPYKTYpPY M CBOWCTBA Xene3oyrnepoAucTtoix cTanen. CBoucTBa (has.
Cxembl (opMMpOBaHMA CTPYKTYp CTanu B PaBHOBECHOM COCTOSIHUM.
4. OcHOBHBIC IpeBpalllecHUs] B CTaJAH. {JIEKIHUHA ¢ Pa3dopoM KOHKPETHBIX
curyanuii} (24.)[3,4] [peBpaweHve CTanu npu HarpeeBe U OXNAXKACHUM.
O6pa3oBaHue aycTeHuTa. POCT 3epHa, ouUeHKa BenuMYUHbBl 3epHa. BnusHue
neperpeBa Ha cBoWCTBa. JlnarpaMMma pacnajga ayCTeHUTa SBTEKTOMAHON CTanu.
MpoaykTol pacnaga aycTeHUTa: nepnut, copbut, TpoCTUT,  6erHHT,
MapTEHCHT.
5. TexHojiorusi TepMu4Yeckoid 00padoTKH cTajaM. {Jeknuss ¢ pa3dopom
KOHKpeTHbIX cutyaumi} (24.)[3,4] OTXMr nepsoro #u BTOpOro poja:
ANDOY3UOHHBIM, PeKpUCTaNNU3aUUOHHbIA, MOMHbIA, HenomnHbii. HopMmanu3auus.
6. Texnosormsi TepMHYeckOol 00padoTkM cTanau. {JleKHUA ¢ Ppa3dopom
KOHKPeTHBIX cutyanuii} (24.)[3,4] 3akanka u otnyck ctanu. Cnocobbl 3aKanku:
npepboiBUCTas, CTyneHyaTas, W3oTepmuyeckas. Buabl M Ha3HaueHue oTnycka
ctann. 0cobeHHOCTU Tepmuyeckon 06paboTKU MHCTPYMEHTanbHbIX CTanen.
7. JlerupoBaHHbIE CTAJIH. {JIEKIUS ¢ Pa300pPOM KOHKPETHbIX cutryanuii} (24.)[3,4]
oHATMA nerupoBaHus cTanen. Knaccupukaums W MapKUpoBKa fNerupoBaHHbIX
ctaneni. BnusHMe Ha CBOWCTBA CTanM OCHOBHbLIX FNErupywwMXx KOMMNOHEHTOB.
OcobeHHoCTH TepMmuueckon obpaboTku.
8. Xummuko-repmuueckasi 00padoTka crajeil W CIVIaBOB. {JIeKIHMA ¢ pa3dopom
KOHKPETHBIX cutyanuii} (44.)[2,3,4] I3MeHeHne CBOWCTB NOBepxXHOCTel AeTanewn
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MeToAaMU  XUMUKO-TepMuyeckoii  obpaboTku. llemeHTaumsa, a3oTupoBaHue,
HUTpoueMeHTauusa, O6GopupoBaHue: Ha3HayeHMe U TexHonorus. KomnnekcHoe
HacblleHmne.

9. Yyrynsbl. {ylekuusi ¢ pa3dopoM KOHKpeTHBbIX cutyamuii} (24.)[3,4] OCHOBHble
BMAb M Ha3HaueHue uyryHoB. CTpykTypa, cBoWcTBa 6enbix W CepbiXx 4yryHoB.
MapkupoBka 4yyryHoe Jlnarpamma COCTOSHUSI Xene3o-rpagut. BnusaHue KpemHus
W yrnepoja Ha npouecc rpagurTusauuu.

10. IIBeTHBIE CcIJIaBBbI. {JIeKIUS C Pa300poOM KOHKPETHbIX cutyaumii} (24.)[3.4]
AnoMMHMA WM cnnaBbl Ha ero ocHoBe. Meab M cnnaBbl Ha ee OCHOBe.
Knaccudpukauus, MapkupoBka U npumeHeHue. CTpyKTypa WM  CBOWCTBaA.
OcobeHHOCTN TepMmuyeckon o6paboTku.

11. IlopomkoBble MaTEepPHAJIbI, KAK MeTOJ PANUOHAJIBLHOIO MCIOJb30BAHUSA
CHIPbEBBLIX PECYPCOB B MAINIUHOCTPOEHMHU. {JIEKIHUsI ¢ Pa300poM KOHKPETHBIX
curyaumnii} (44.)[3] OCHOBHble MaTepuansl, nofyvyaembie MeTOAaMM MNOPOWKOBOM
MeTanaypruv: CTanu, LUBETHble ChnnaBbl, TBepAble ChnaBbl, MUHEpPanoKepaMmuka.
Knaccupukauus, TexHonorus mnonyuyeHusa, CTPYKTypa, CBOUCTBa, TepMmuyeckas
obpaboTtka. 06nacTM npuMeHeHUs NMOPOWKOBLIX MaTepuanos.

12. IlaacTMaccbl. {JieKIUs ¢ pa300poM KOHKPeTHBIX cutyauuid} (24.)[3] Monumeps
W MaTepuanbl Ha UX OCHOBe.

13. KoMnmo3uuuoHHbIe MaTepPUAJIbL. {JIEKIHMS C Pa300pPOM KOHKPETHBIX CUTYaLMii}
(24.)[3] KoMno3uunoHHbie MaTepuansl Ha MeTansMyeckod U MONMUMEPHOW OCHOBeE,
CUTannbl, KepamMMuecKuMe MaTepuansl, CTekKna: nonyvyeHune, CTPYKTypa MU
CBOWCTBA.

14. OcHoBbl ¢pakrTorpadguu. {jlekuusi ¢ pa3doOpPpoOM KOHKPETHbIX CHUTYyalHii}
(24.)[3] Pa3pyweHue: 3apoxaeHue U pacnpocTpaHeHue TpewwH, BUAbl WU3NOMOB.
MeToAbl M3yueHus.

JlaGopaTopHbie padoTsbl (324.)
1. Mexanuyeckue cBoiicTBa. {padora B Majbix rpynmnax} (4u4.)[1] lpouHoCTb,
TBEpAOCTb, MNNAacCTUYHOCTb, yAapHasA BA3KOCTb: MeTOAb  onpejeneHus,
obo3HaueHue U pa3MepHOCTH.
2. MakpockonnyecKuidi MeToJ HCCIAeJ0BAHHMS META/LUIOB M CILUIaBOB. {padoTra B
maabix rpynmax} (44.)[1] MakpoaHanu3, onpeaeneHue pAe(ekToB, nNUKBaLus,
npoba baymaHa, u3nombl m Ux @pakTorpadus.
3. CTpyKTypa H CBOHCTBA CTajed B PAaBHOBECHOM COCTOSIHMM. {padoTa B MaJbIX
rpymnnax} (44.)[1] W3yyeHue  MMKPOCTPYKTYpbl  YrnepoAUCTbHX CTanedn B
pPaBHOBECHOM COCTOSIHUM, OMNpeAenieHWe Mapku CTanen, YCTaHOBMeHWe CBS3U
Mexay CTPYKTYpoll CTanu, JuarpaMMond COCTOSIHMS Xene3o - LUEMeHTUT U
CBOMCTBaMU CMNNaBoB.
4. 3akanka crajeil. {padora B majbix rpynnax} (44.)[1] U3yueHune BnusAHua
yrneposa Ha TBEPAOCTb CTanu nocne 3akKanku.
5. Ornyck craau. {pabGora B Maabix rpynnax} (4u4.)[1] WU3yuyeHue BRUAHUA
TemnepaTypbl OTNyCcKa Ha TBEPAOCTb 3aKanéHHoOW CTanu.
6. 3akaanBaeMOCTh M MPOKAJNBAEMOCTD cTajleil. {padoTa B MaJIbIX rpynnax;}



(44.)[1] NccnepoBaHue 3akanuBaeMmoCTU M NpPOKanMBaeMoCTH cTanen. Bnusvue
nerupywowmx 3neMeHToB B CTansx.

7. CTPyKTypa U CBOMCTBA YYIr'yHOB. {padora B Majbix rpynnax} (44.)[1] U3yuenue
MUKPOCTPYKTYPbl UYryHOB pa3HbIX MapoK, MX CBOWCTB WM 06MacTU NpUMeHeHus.
8. HcnpasieHue CTPYKTYpbI JMTOH W meperperod crajeil. {padora B MaJjbIX
rpynnax} (44.)[1] AHanu3 MUKPOCTPYKTYpbl, XapakTepa MW3noMa W YyAapHOii
BA3KOCTU NUTOMN M neperpeton cTaneil, npuobpeTeHne npaKTUYECKMX HaBbIKOB
UCnpaBneHus CTPYKTYpbl U CBOUCTB.

CamocrositesibHasi padora (804.)

1. IMoaroroBka K JIEKHMOHHBIM 3aHATHAM. {C 3JJeMEHTAMH 3JIEKTPOHHOIO
o0y4yeHHUs1 M JUCTAHIMOHHBIX O00pPa30BATEJbHBLIX TEXHOJOTHI} (224.)[2,3,4]
loaroToBKa K NEKLWOHHbLIM 3AHATUSAM.

2. IloaroroBka K JiadopaTOpHbIM PpadoTaM. {C 3JeMEHTAMH 3JICKTPOHHOIO
o0y4yeHHs1 W [JAUCTAHIMOHHBIX 00pa3oBaTeJbHBIX TeXHoJOruin} (224.)[1]
MoarotoBka K nabopatopHbiM paboTam.

3. IloaroroBka K »3K3aMeHYy. {C DJJIeMEHTAMHM 3JJIEKTPOHHOIO OOY4YeHHS H
AUCTAHIMOHHBIX 00pa3oBaTeJbHbIX TexHosoruii} (36u4.)[1,2,3,4,5,6] NoaroToBka K
3K3aMeHy.

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OO0ecHeYeHHUs] CAMOCTOSITeIbHON PadoThl
o0y4yaromuxcs 1Mo JUCUMUILIHHE

Ana  kaxaoro obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOTr PaHUUEHHbIN
AOCTYN K 3MeKTPOHHOW WHhopMauuoHHO-obpa3oBaTenbHoi cpeae AnTlTY:

1. OrHeBon, B.fl. MpakTuueckoe metannoseaeHue: YuebHoe nocobue ans
noarotoeku 6akanaspoB/ B.f.0rHeson, B.b.byToirun- bapHayn: U3a-Bo

AnTlTY, 2016 - 114 C. - Pexum AocTyna:
http://new.elib.altstu.ru/eum/download/mtio/0Ognevoj prakt met.pdf

2. MWeBaHoB C.I., TypbeB M.A. Xumuko-tepmuyeckas obpabotka u
3alMTHO-YNpPOYHAWME  MOKPbITUA  [INEeKTpOoHHbIA  pecypc]:  MeToauyeckue

yKa3aHusi.— DNeKTpoH. JaH.— bapHayn: AntlTY, 2020.- Pexum pocTtyna:
http://elib.altstu.ru/eum/download/mtio/Gurjev_CHT mu.pdf

6. IlepeyeHb y4eOHO JJUTEPATYPbHI
6.1. OcHoBHaa nuTepaTypa

3. OrHeBon B.fl. MaTepuanoBepeHue: YuebHoe nocobue Ans NoAroToBKM
6akanaspoB /B. fl. OrHeBou.- bapnayn : WU3a-Bo AnTtlTY , 2016 - 144 c.
- Pexum AocTyna:
http://new.elib.altstu.ru/eum/download/mtio/0gnevoy materialoved.pdf



6.2. JlononHuTenbHaa nutepaTtypa

4. Tynses A.Ml. Metannoseaenue. - M.: Metannyprus, 1986. - 456 c.
186 k3.

7. IlepeyeHb pecypcoB HH(MPOPMANUOHHO-TEJCKOMMYHUKALMOHHOM  CeTH
«/HTEpHEeT», HEOOXOAUMBIX IJISI 0CBOCHH S JUCHUILIUHBI

5. http://docs.cntd.ru
6. elib.altstu.ru

8. (I)OHI[ OLHCHOYHBIX MAaTEpHUAJIOB JId MNMPOBCACHUSA TEKYIIECIro KOHTPOJISA
yCneBaceMoCT U HpOMe)l(yTOqHOﬁ arTrecranmm

CoaepxaHne MnpPOMEXyTOYHOM aTTeCTauMu pacKpbiBaeTCA B  KOMNeKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOArOoTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XPaHATCA Ha
Kafpeape-pa3pabotunke PMA B neyatHoMm Buae u B INOC.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IpPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOI0 Ipouecca Mo AMCUHMILUIMHE, BKJIIOYas
nepeyeHb MNPOrPAMMHOIO olecnedyeHUs] M HMHE(OPMALMOHHBIX CIPABOYHBIX
CHCTEM

ns ycnewHoro 0CBOEHMS AMCLMMMHbI WUCMONb3YWTCSA PeCcypCbl SNEKTPOHHON WMHHOPMALMOHHO-
obpa3oBaTenbHOii cpeppl, obpa3oBaTenbHble WHTEepHeT-nopTansl, rnobanbHas KOMNblTEpPHas
cetb MHTepHer. B npouecce wu3yueHMs  AUCUMNIMHBL  NPOUCXOAUT  MHTEPAKTUBHOE
B3aumogeincTtBue obyuawwerocsa C npenojaBaTeneM uyepe3 JNUYHbIA KabuHeT CTyAeHTa.

Nenn Hcnoab3yemoe nporpaMmMHoe obecneyeHme
1 LibreOffice
2 Windows
3 AHTuBupyc Kaspersky
Nenn Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HHPOPMALIHOHHBIE
CIIPpaBOYHBIC CUCTEMBI
1 IEEE Xplore - MWHTepHeT O6ubnuoTeka C AOCTYyNnoM K pedepaTUBHLIM U

MONMHOTEKCTOBbLIM CTAaTbsIM U MaTepuanaMm KoHpepeHuuii. beccpouHo 6e3 noAnMCKu
(https://ieeexplore.ieee.org/Xplore/home. jsp)

2 HauvoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) — cBOGOAHBIA AOCTYNn uuTaTenei
K (oHaam poccuiickux 6ubnuotek. CoAepXUT  KOMNEKUMM  OUUDPOBAHHLIX
AOKYMEHTOB (KaK OTKpbHTOro JocTyna, TaK W OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TakKke KaTanor u3jaHuii, xpaHsauuxcsa B 6Gubnuotekax Poccum.
(http://H36.pd/)

w

EauHasa 6a3a I'0CToB Poccuiickon 9epepaumu (http://gostexpert.ru/)

4 MexayHapoaHas pedepaTuBHas 6a3a AaHHbIX HayuHbix u3paaHui zbMATH - camas
nonHas  MaTemaTuyeckas 6a3a JAaHHX nNo  MaTemMaTuke,  CTaTUCTHKe,
MHhOpMaTMKe, a TaKke MaWWUHOCTPOEHU, (PU3MKe, eCTeCTBEHHbIM Haykam W Ap.,
oxBaTbiBawWasa MaTtepuansl ¢ KoHua 19 Beka. (https://zbmath.org/)
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Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

5 Pocctanaapt (http://www.standard.gost.ru/wps/portal/)

10. Onumcanue  MaTepHAIbLHO-TEXHHMYECKO  0a3pl, HeOOXOAUMOHM  JJIdA
OCYIIECTBJIEHUS1 00pa30BaTeJbHOI0 Mpolecca Mo JMCHMILINHE

HaumeHoBaHMe cieNUAJbHBIX OMENIeHUI U MOMeIeHU VISl CAMOCTOSITEJIbHOI padoThl

yyebHble ayAMTOPUM ANS MpoBeAeHUS yuyeOHbIX 3aHATHIA

MoMelleHUs ANns CaMOCTOATENbHOM paﬁoTbI

MaTepuanbHO-TexHMYeckoe obecneyeHune 7] opraHu3auus
obpa3oBaTenbHOro nmpouecca MO JAUMCUMNAIMHE AN  WMHBANUMAOB U nUy C
OrpaHUYEHHbLIMU BO3MOXHOCTSIMM 3A0POBbA OCYWECTBNAETCA B COOTBETCTBUU C
«MonoxeHnem 06 ob6yuyeHMn HMHBANUAOB WU NUL C OrpaHWYEHHbIMU BO3MOXHOCTSIMM
340pOBbA».




