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

KOMl'leTel-[I[I/lfl Conepmaﬂue KOMIICTCHIITUN I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa
CnocobeH NPUMEHATb
eCcTeCcTBEHHOHayuHble "
lpuMeHsieT ecTecTBeHHOHayuHble W/unu
oblWenHKeHepHble 3HaHWA, MeTozbl
OnK-1 OnK-1.2 oblWenHKeHepHble 3HaHWUA AN peleHus
MaTeMaTUYeckoro  aHanusa ¢ -
3ajay npo(ecCUOHanbHON AEATENbHOCTH
MOZJeNMpoBaHuA B
npojeccrMoHanbHol AesTenbHOCTH
Cnocoben B  chepe cBoel CnocobeH npoBOAMTL  M3MEpeHUs U
npodpeccuoHanbHon AeatenbHocTu | ONK-3.1 HabnoAeHns B clhepe npofeccMoHanbHoOW
NPOBOAUTD U3MepeHus " AesTenbHOCTH
OnK-3 Habnwaeuns, obpabaTHBaTth M
O6pabaTbiBaeT ] npeacTasnser
npeACTaBnATH OnK-3.2 3KCnepuMeHTarnbHble AaHHble "
3KCNepuMeHTanbHble  AaHHbe W ’ o3 HETaTM CTIbIT aHM
pe3ynbTaTbl MCNbITAHWN pesy
2. MecTo TUCUMILVIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM NMPOrpaMMbl
JncumnnuHbl (NpaKkTUkKK) , WHxeHepHass u KomnblTepHas rpapuka, Ousuka,
npeawecTsywme n3yueHuio | XumMus
AUCLUNTIUHDI, pe3ynbTaThl
ocBoeHUA KOTOPbIX Heob6xoAunMbl
ans 0CBOEHHUS AaHHOW
AUCLUNTIUHDI .
JncumnnuHbl (npaKTVIKVI), Ansa | besonacHocTb aBTOTPaHCNOPTHbIX CpeacTsB,
KOTOprX pe3yanaTbI OCBOEHMH BbIHOHHEHMe, I'IOAF?TOBKa K npOLl,ep,ypev 3a|.|.W|6T|>| nu
JaHHOI AUCLMNANHDI 5yAyT 3aWMTa  BbIMYCKHOW  KBanu(pukauumoHHon  paboThl,
6 letanu MaliuH OCHOBbI KOHCTPYUpPOBaHUA,
HEOLXO0ANMbI , Kak BXOAHbIE Pecypcocbeperaiowume TexHONOruM Ha TpaHcnoprTe,
3HaHuA, yMeHUA W BNAAEHMUA | ConpoTuBneHne MaTepuanos, TexHuka TpaHcnopTa,
AN UX U3yyeHusd. obcnyxuBaHue PEeMOHT, IJKcnepTu3a AOPOXHO-
TPAHCMOPTHLIX NPOUCWECTBUM

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenoaaBarejemM (Mo BUIAAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

o0y4arierocst

06wuii o6bem AucuunnuHbl B 3.e. /vyac: 4 / 144

¢opma npomemyTquoﬁ aTTecTtaumMmM: dK3aMmeH

Bupbl 3aHATHIT, HX TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOIA
a00ThI
®opma P
JlabopaTopusbie | IlpakTuyeckue CamocrosiTejbHAs o0y4arouerocs ¢
OﬁyquI/Iﬂ Jlexkuuu
paboTeI 3aHATHS pabora npenoaaBare/iemM
(uac)
3ao0y4Has 8 12 0 124 25




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: 3aouHan
Cemecmp: 3

JlekunoHHble 3aHATUA (84.)
1. IIpeamer coBpemMenHoro marepuajoBeaeHus u TKM. {nexkuuss c¢ pazdopom
KOHKpeTHbIX cutyanuii} (24.)[5] OcHoBHbie npobneMbi M nNyTM pasBUTUA
coBpeMeHHOro Matepuanosegenus u TKM. MexaHuueckue, TexHomoruyeckue Wu

3KCnnyaTauMoHHble  CBOWCTBA. JlebopMaunas wu eé Buabl. CoBpeMeHHble
MHPOPMALIMOHHbIE  TEXHONOrUM, ucnonb3yemble NMPpM  3KCNepUMEHTanbHbIX
uccnejoBaHuAx B MaTepuanoBejeHun.  PaspyweHue M ero  npouecc.
Knaccupukauus (Buap) paspyuweHun, MX  XapaKTepHole  0COO6eHHOCTH.

UcnbiTaHna cTaTUyeckue, AMHaAMUUYECKHUe, LMKNUYeckue.

2. Merau1, MeTAJUIMYECKHE CIUIABbl. {JIeKOHUS C Pa3dopoM KOHKPETHBIX
curyauuii} (24.)[5,6] Kpuctannuueckoe cCTpoeHue, KpucTannuueckas pewéTka,
3NeMeHTapHaa KpUCTannuuyeckas fverka, e€& Tunbl M napameTpbl. AHM3OTpoOnuUA
u usotponua. Monumoppusm (annotponusa). Auddy3ma u eé€ npouecc.
OnpepeneHue  OCHOBHbIX TEpPMUHOB:  CnNMaB, KOMMNOHeHT, (a3a. 06was
XapakTepucTuka CTPOEHUA CnnaBoOB: XWAKWE pPacCTBOpbl, TBepAble PacTBOPH,
XUMUYEeCKMe COeAUHeHUs, MexaHMyeckue CMeCH, MPOMeXyTOouHbie (a3bl.

3. JImarpaMmma COCTOSIHHUSA KeJie30 - yIJIepoa. {JieKIus ¢ pa3dopoM KOHKPETHBIX
curyanuii} (24.)[5,6] OCHOBHble XapakKTepuCTMKU Xene3a M yrnepoja.
OnpepeneHue cTanu u uvyryHa. OcCHOBHble nuHUM, o6nacTu, KpuTUUYECKUE WU
KOHLEHTpaUuMOHHble TOYKM JAuarpammbl COCTOSIHMA Xene3o - yrnepoj. Oeppwut,
ayCTeHHT, LeMeHTHUT. nepnut,  nepebypur. BnuaHue  yrnepoga  Ha
MUKPOCTPYKTYPY M CBOWCTBA Xenesoyrnepoauctoix cTtanen. CBoucTtBa @as.
CxeMbl (opMupoBaHUsi CTPYKTYpP CTanu B PaBHOBECHOM COCTOSIHUM.

4. OcHOBHbIEe NpEBPAIlCHUS B CTAJM NPH HArpeBe M OXJIAXKACHUH. {JIECKIHUS C
pa300poM KOHKPeTHbIX cutyaunuii} (24.)[5,6] [lpeBpaweHne cTanu nNpu Harpese U
oxnaxaeHuu. 06pa3oBaHue aycTeHuTa. PoCT 3epHa, oueHKA BenWuYuHbl 3epHa.
BnusHme neperpeBa Ha  cBoicTBa. JluarpaMmMa pacnaja  aycCTeHUTa
3BTEKTOMAHON cTanu. [lpoayKTb pacnajga aycTeHuTa: nepnut, copbur,
TPOCTUT, GeHUT, MapTEeHCHUT.

JlaGoparTopHblie padoTsbl (124.)
1. Mexanudeckue cBoiicTBa. {pabdora B majbix rpynmnax} (4u4.)[1] lpouHocCTb,
TBEpAOCTb, MNNacTUYHOCTb, YyAapHasA BA3KOCTb: MeTOAb  onpejeneHus,
0603HaueHne U pasMepHOCTH.
2. 3akagaka craJjieii. {padota B maabix rpynnax;} (44.)[1,6] U3yuyeHue BnusHus



yrnepojaa Ha TBEPAOCTb CTanu nocne 3akasnkw.
3. Jluthé B necuanyio ¢popmy. {padora B Mmaabix rpynnax;} (44.)[4] NccneaoBaHue
npouecca nUTbA B MecyaHyi (opmy.

CamocrosiTteibHas padora (1244.)
1. IloaroroBka K JIEKIUOHHBIM 3aHATHUAM. {C 3JIeMEHTAMM 3JIEKTPOHHOIO
o0y4yeHUs] W JUCTAHIHOHHBIX OOpa3oBaTeJbHBIX TexHoJgoruu} (84.)[2,5,6,7]
MoaroToBKa K NEKLMOHHbLIM 3AHATUAM.
2. IloaroroBka K JiadopaTOpHbIM PpadoTaM. {C¢ 3JeMEHTAMH 3JEKTPOHHOIO
o0yuyeHHs] W JAUCTAHIMOHHBIX O00pa3oBaTelbHBIX TexHoJorumii} (124.)[1,3,4,6,7]
loarotoBka K nabopaTopHbiM paboTam.
3. IloaroroBKa K KOHTPOJBLHOMY ONPOCY. {C 3JIeMEHTAMH IJIEKTPOHHOI0 00yUeHUsA
U JUCTAHIHOHHBIX oOpa3oBaTejbHbIX TexHosgormi} (124.)[1,2,3,4,5,6,7,8,9]
loaroToBKa K KOHTPOMbHOMY OMNpoCy.
4. CamocTosiTeibHOE H3Y4YeHHE IONMOJHUTEJIBLHOr0 MaTepHaga {C 3JIeMEeHTAMMU
3JIEKTPOHHOI0 OOYYeHHUSI W JMCTAHIMOHHBLIX 00pa30BaTeJbHBLIX TEXHOJOTHA}
(794.)[1,2,3,4,5,6,7,8,9] 1. MeTtoabl M3MepeHMA OCHOBHbIX MeXaHWYECKUX CBOWCTB.
2. TexHonorus TepMMyecKon o6paboTku CTanu. OTxur U
3aKanka.TexHonoruueckume napametpsl T0.
3. TexHonorua Tepmuyeckon obpaboTtkm ctanu. OTnyck. Hopmanu3sauus.
loBepxHOCTHOEe ynpouyHeHue. Buabl u Ha3HayeHue oTnycka. CTPYKTyphl,
obpasynuuecsa npu oTnycke MapTeHCUTA.
4. UYyryHol. OCHOBHble BMAb M Ha3HaueHue uyryHoB. CTpyKTypa, CBOWCTBA
6enbix M cepbix 4YyryHos. MapkupoBka u4yryHoe. Jluarpamva COCTOSIHUA Xene3o0-
rpagur.
5. liBeTHble MeTannsl U Cnnasbl, HemMeTannuMuyeckue MaTepuans.
6. MeTannypruueckoe NPOU3BOACTBO. CTpykTypa MeTannypruueckoro
npou3soAcTBa. [lpou3BoacTBo uyryHa. [lpousBoacTBo cTanu. OCHOBHbie 3Tanbl
npouecca BbinnaBku cTanu. 0Co6E@HHOCTU MapTEHOBCKOr0O U  KWUCMOPOAHO-
KOHBEPTOPHOro  npouecca BbinmaBku crtanu. [llpou3zBoacTBO CTanu B
aneKTponeyax.
7. Pa3nuBka ctanu. llpokaTHOoe NpouM3BOACTBO.
8. 06paboTka MeTannoB AaBfeHueM.
9. lluteilHoe npou3BoACTBO. CyWHOCTb MONYy4YeHUs 3aroToBOK NUTbEM. JIUTbE B
necyaHoie (OpmMbi.
10. CsapouHoe Npou3BOACTBO.
11. 06paboTtka MeTannoB pe3aHueMm. CywHoCTb MeToaa o6paboTku MeTannos
pe3aHueM. OCHOBHble XapaKTepUCTUKM npouecca pe3aHus.
5. KounrtpoabHas paGora {c 3JjJeMEHTAMH JJIEKTPOHHOr0 OO0y4YeHUS] H
AMCTAHIIMOHHBIX O00pa3oBaTeJbHBLIX TexHoJoruii} (44.)[1,2,5,6] KoHTponbHas
paboTa
6. IloaroroBka K »JK3aMeHy. {C DJJeMEHTAMH DJJIEKTPOHHOr0 OOy4YeHHSI W
JUCTAHIMOHHBIX o0pa3oBaTeJIbHBIX TEeXHOJIOT Hii} (94.)[1,2,3.4,5,6,7,8,9]
loaroToBKa K 3K3aMeHy.
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5. IlepeyeHb Y4eOHO-METOAUYECKOTO OO0ecCHeYeHHUs] CAMOCTOSITeJbHON PadoThI
00y4aroImmuxcs Mo TUCUUIIJIMHE

Ina  kaxporo obyuawuerocs obecneyeH MHAMBUAYANbHLIA  HEOrpPaHUUEHHbIV
AOCTYN K  JNeKTPOHHO-6ubnuoTeuHoiM cuctemam: JlaHb, YHuBepcuTeTCKas
6ubnuoteka OH-NaiiH, dneKkTpoHHon 6ubnuoteke AnTITY M K >3neKTPOHHON
uHhopMaLUOHHO-06pa3oBaTeNnbHOW Cpeje:

1. OrHeBon, B.fl. MpakTuueckoe metannoseaeHue: YuebHoe nocobue ans
noarotoBku 6akanaspoB/ B.f.0rHeson, B.b.byTbirmn- 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-YNPOYHAWME  MOKPbITUA  [INEKTPOHHbIA  pecypc]:  MeToauyeckue

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

3. TypbeB M.A., lupokos E.B. MW3rotoBneHuwe pasoBon Moaenu AnS
TexHonoruu JIBM.
MeToAMueckMe pekoMeHAAUMM K BbinonHeHuiw nabopaTtopHon pabotel MNe3. -
bapHayn: N3a-BO
AnTlTY, 2020. - 17 c.
Pexum AocTyna:
http://elib.altstu.ru/eum/download/mtio/Gurjev_ModLVM mu.pdf

4. B.B. C(BuuweHko, E.B. llupokoB, B.A. KpacuukoB. MeToanueckue
yka3aHusa K nabopatopHbiM paboTtam no Kypcy «MaTepuanosepeHue. TexHonorus
KOHCTPYKUMOHHbIX MaTepuanoB». Yactb 2. «TexHonorus KOHCTPYKUUOHHbLIX

maTepuanos» /AnT. roc. TexH. YyH-T uMm. W.N. MNon3syHoBa. - bapHayn:
Kapeapa MTu0, 2018.- 28 c.
Pexum AocTyna:

http://elib.altstu.ru/eum/download/mtio/Svishenko MatTKMLabs mu.pdf

6. IlepeyeHb y4eOHOM JUTEPATYPbI
6.1. OcHoBHas nuTepaTypa

5. OrHeBon B.fA. MaTepuanosepeHue. TexHONOrUA KOHCTPYKLUUOHHbLIX
MaTepuanos. YuebHoe
nocobue ana noarotoBku OGakanaBpoB. ANT. TroC. TexXH. VYH-T WUM.
U.N.Mon3yHoBa. - bapuayn: W3p-Bo AnTlTY, 2016. - 241 c. . - Pexum
aocrtyna:
http://elib.altstu.ru/eum/download/mtio/0Ognevoy mat tkm.pdf



6.2. JlononHuTenbHaa nutepaTtypa

6. MaTepuanosejeHvne ANA TPAHCMNOPTHOrO MAWWHOCTpPOeHMA : YyuvebHoe
nocobue / 3. P. TlanumoB, Jl. B. Tapacewko, M. B. YHuukoBa, A. .
A6baynnuH. - CaHkT-lleTepbypr : Jlaub, 2013. - 448 c. - ISBN 978-5-8114-
1527-4. - TekcT : D>neKTpoHHbiAi // JlaHb : 3neKTpPoHHO-6MbnUoTeYHas
cucteMa. — URL: https://e.lanbook.com/book/30195

7. 0.A. Kpsaxes, T.E. lleBumH, I'.A. MycTtaduH, B.f. OrHeBon, B.B.
CeuueHko, A.B. CobaukuH,

B.B. Cobaukun, B.U. fkoBneB.- TexHONOrusi KOHCTPYKLMOHHbIX MaTepuanos:
YuebHoe nocobue ans

CTYAGHTOB  BbICWMX TexXHUYeCKux YyuvebHbiX 3aBeaeHun, obyuvawwmxcs no
MaWWHOCTPOUTENbHBIM Ha-

npasneHusaM - bapHayn: W3a-so AnTlTY, 2015.- 130 c.: wn. - Pexum
aoctyna: http://elib.altstu.ru/eum/download/tm/Kryazhev_tkm.pdf

7. lIlepeyenb pecypcoB HH(POPMAUUOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISI 0CBOCHH S JUCHMILIUHBI

8. http://docs.cntd.ru
9. Dbaumanka.pashinin.com>IU2 .. MaTepuanoseaenune/llekumn.. TexHonorus
KOHCTPYKLUMOHHbLIX MaTepuanos U MaTepuanoseaeHue

8. ®oHA OIEHOYHBIX MATEPUAJOB /Jisl TMPOBEAeHHS] TeKYIIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTecTalun

CoaepxaHume MNPOMEXYTOYHOM aTTeCcTauMu pacKpbiBaeTCA B KOMMEKTe
KOHTPONUPYHWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MNOAroTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XpPaHATCA Ha
Kadeape-pa3paboTunke Pl B neuatHom Buge u B I0C.

9. Ilepeuenn UHPOPMAIMOHHBIX  TEXHOJOIMH,  HMCHOJb3YyeMbIX  IIPH
OCYlIeCTBJIEHUH 00pa30BaTeJIbHOr0 Ipouecca M0 JUCHHUILIMHE, BKJIIOYaf
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM

Ans ycnewHoro oCBOEHMSl AWNCLMNIMHLI MCMOMNb3YNTCA PecypCbl 3MNeKTPOHHOW WHHOPMALUOHHO-
o6pa3oBaTenbHoil cpeabl, obpa3oBaTenbHble MHTEpPHET-nopTanbl, rnobanbHas KoMNblTepHas
ceTb UHTepHerT. B npouecce M3yuyeHMs  AMCUMMNMHB  MPOUCXOAMT  WUHTEPaKTUBHOE
B3auMojeiicTBue obyuvanwerocs C npenojaBaTeneM uepe3 NWUHbA KabUHET CTyAeHTa.

Nenn Hcnosb3yemoe nporpaMmMHoe odecrneyeHue
1 LibreOffice
2 Windows
3 AHTuBupyc Kaspersky
Nenn \ Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE




CIIpaBO4YHbIC CUCTEMbI

1 IEEE Xplore - MWHTepHeT 6ubnuoteka C JAOCTYnoM K peepaTUBHbLIM U
MONHOTEKCTOBbIM CTaTbsIM M MaTepuanaMm KoHpepeHuuii. beccpouHo 6e3 noanucku
(https://ieeexplore.ieee.org/Xplore/home. jsp)

2 EanHas 6a3a '0CToB Poccuiickon 9Pepepaumn (http://gostexpert.ru/)

3 HayuHble pecypcsl B OTKPLITOM AocTtyne
(http://www.prometeus.nsc.ru/sciguide/page0607.ssi)

4 HaumoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3Bb) - cBOGOAHBI AOCTYNn uuTaTeneii

K (oHaam poccuiickux 6ubnuotek. CoAepXUT  KOMNEKUMM  OLUDPOBAHHLIX
AOKYMEHTOB (KaK OTKPbLTOro A0CTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor W3jaHuWii, XxpaHauuxca B 6Gubnuotekax Poccum.
(http://u36.pd/)

10. Onucanue  MarTepuaJbHO-TEXHHMYECKON  0a3bl, HEOOXOAuMOM 1A
OCYIIeCTBJIEHHsI 00Pa30BaTEJbHOI0 MPOLECCa MO IMCIUIJIMHE

HanmMeHoBaHMe cienMaIbHBIX OMELIEHUI U MOMeIeHH 115l CAMOCTOAITE/IbHOI padoThI

yuyebHble ayAMTOpPUM Ans NpoBejeHUs yuyebHbIX 3aHATWI

noMeweHns Ansi CaMoCTOSTEeNbHOM pa60Tb|

MaTepuanbHO-TexHUueckoe obecneueHue " OpraHu3aums
o6pa3oBaTenbHOro npouecca MNoO AUCUMNNIMHE AN WHBANMAOB M Nuy C
OrPaHUUYEHHbIMA BO3MOXHOCTSIMM 3J0pPOBbSl OCYWECTBNSETCA B COOTBETCTBUM C
«MonoxeHnem 06 06yyeHMM MHBANUAOB M NUL C OrpaHUYEHHbLIMM BO3MOXHOCTSIMM
3A0POBbS».




