[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:
®WO: Coipos Uropb AHaTonbeBmY

[lata nognucanus:

CTEPJINTAMAKCKHI ®UIJITUAJ

Dlonxsocte: ﬂ”““c?%%%ggro rggps; TAPCTBEHHOTI'O BIO/[P)KETHOT'O OBPA3OBATEJIBHOI'O

YHUKanbHbI MPOrpaMMHbIA KIKOY:

KAEHWA BBICIHEI'O OBPA3OBAHUA

b683afe664d7e9164175886¢196 262 WBAJIKEUPCKUI TOCY IAPCTBEHHBI YHUBEPCUTET»

®dakynbTeT Ecmecmeennonayunwiii
Kadenpa Xumuu u Xumuueckoi mexHonozuu
PaGouyas nporpamMma qucuunJInHbI (MOIYJIs1)
JTUCLUTIINHA b1.0.21 Ocnoébl mamepuanogedenus u mexHoaocuu Mamepuaios
o0si3aTesibHas 4acTh
Hanpasnenue
18.03.01 Xumuueckas mexnonozusn
KoL HAaNMMCHOBAaHUC HAIIPABJICHUA

[Iporpamma

Xumuueckas mexnoyo2us CUHMEMUUECKUX eeuiecme

dopma 00ydeHust
Ounas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2021 r.

PazpaboTunk (cocTaBUTEH)
K.Mm.H., 00yeHm

benooopooosa T. I.

y4eHas CTeNeHb, TOMKHOCTh, DO

Crepiuramak 2022



1. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHAUKATOPAMU JO0CTHXKEHHU S
I 0Y 0 1 (S ) 3 01070 O 3

2. lenn 1 MecTO AMCHHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaAMMBI ........ 4

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBa
aKajgeMHYecKHX WJINM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHbIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO
PACOTY OOYUAROIIIMIXCS ....ceenvveirieneeenteesitesteesiee e st e saee s st e saae e st e saseesneesaneesseesane e reesaneesseesneesnnesaneennns 4

4. Coneprkanue IMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BHU/I0B Y4eOHBIX
T )¢ 0 4 U 7 17 (PO UUUPPP PP 5

4.1. Pa3nenbl TUCIUIUTHHEI B TPYAOEMKOCTD T10 BHJIaM y4eOHBIX 3aHATHI (B
AKATIEMHIUECKIIX TACAX ) +uuveeuvrerureenseensseenseesneesseesstesseesseesseeasseessessnseesseeanseesseesnsesssessnseesseesnses 5

4.2. ConeprkaHue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM (TEMAM) c..eeenveenereanrennnes 6

5. Y4eOHO-MeTOoaMYeCKOE 00ecnievyeHHe I CAMOCTOSATEIbHOM padoThl 00yYaOIIUXCS 110
AMCHMIITTHHE (MOLYJITEO) ...ceeiiuitiieeeiiiteeesaiteteseaseteessauseeeesaamseeeesaassteessannseeesaansseeessanseeeesansaeeessnnneeesan 8

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHrue TUCHUILIMHBI (MOAYJIS) .......... 9
6.1. [lepeuens yueOHOM IUTEpATYpPbl, HEOOXOAUMOM 711 OCBOEHUS ATUCUHUIUIHHBI (MOY1s1)9

6.2. [lepeueHb AIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX
0a3 TaHHBIX U UHOOPMAITMOHHBIX CITPABOUHBIX CHCTEM ....eeerureeeureearreessreesnneesiseeessseessnseesnns 9



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

dopmupyemasi KOMIETEHIIUSA
(c ykazaHueMm Koaa)

OIIK-4. Cnocoben
oOecrnieunBaTh NPOBEICHUE
TEXHOJIOTHYECKOr0 IIpolLecca,
UCII0JIb30BaTh TEXHUYECKUE
CPEICTBA ISl KOHTPOJIA
[apaMeTPOB TEXHOJIOTMYECKOIO
IIpoLecca, CBOMCTB ChIPbs U
TOTOBOM MPOAYKIHUH,
OCYILIECTBIISATh U3MEHEHUE
apaMeTPOB TEXHOJIOTMYECKOIO
nporecca Ipu U3MEHEHUH
CBOMCTB CBIPbs

Koa n HaumeHoBaHue
HHIUKATOPA 10CTHKEHH
KOMIIeTeHIIUH

OIIK-4.1. ciocoben
MPUMEHSTh METOIBI U
CpeACTBa AUAarHOCTUKH U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKUX
IapameTpoB,
MaTeMaTH4YeCKHUe METO/IbI,
MIPUMEHSIEMbIE B TECOPHH
aBTOMaTHYECKOTO
yIpaBJICHUS.

OIIK-4.2. onpenensier
OCHOBHBIE CTATHYECKHUE U
JTMHAMUYECKHE
XapaKTEePUCTUKH OOBEKTOB;
BBIOMpAET pallMOHATIbHYIO
CHCTEMY PEryJIMpOBaHUs
TEXHOJOTMYECKOro Impolecca,
KOHKpPETHBIE TUIIbI TPHOOPOB
JUISL AMaTHOCTHKH XHMHKO-
TEXHOJIOTUYECKOT0 Ipolecca.

Pe3yabTaTsl 00yueHus no
AMCUUIJIMHE (MOLYJII0)

OOyuaromuiics T0JKEH:
3HATh KJIACCH(PHUKAINIO U
CBOMCTBA OCHOBHBIX THUIIOB
KOHCTPYKIIMOHHBIX
MaTepHaJIoOB; CTPOCHUE
METAJIJIOB U CILJIABOB;
OCHOBHEBIC BHIbI
TEPMUYECKOI 00paboTKH 1
HX BIMSHHE Ha CBOMCTBA
CTaJIeil 1 CIIaBOB.
OOy4aromuiics JOHKCH:
YMETh ONPENETATh
MEXaHUYECKHE CBOMCTBA
KOHCTPYKLIMOHHBIX
MaTepHayioB; MPUMEHSTh
MMOHATUIHO-
TEPMHHOJIOTUYECKU I
arrapar MaTepuaaoBeACHUS.

OIIK-4.3. paccuuThiBaeT
OCHOBHOC U
BCIIOMOIaTeIbHOE
obopynoBaHue,
MaTepUaIbHbIN U TEIJIOBOU
OaJtaHChbl, OCHOBHBIE
TEXHOJIOTHUECKHUE MapaMeTphl
YCTAaHOBKHM MPU U3MEHEHUU
CBOWCTB CBIPbSl U TOTOBOM
MPOAYKIIMH XUMHUECKUX
NPEAIPUATHI.

OO6yuaromuiics JOMHKEH:
BJIaJIETh HABBIKAMU
MIPOBECHUS
AKCIIEPUMEHTATBHBIX
HCCIIeIOBAaHUI B 001aCTH
MaTepUaIOBEICHUS.

[TK-1. [ToarotoBka npo®
(oOpa310oB) U IPOBEICHNE
UCTIBITAHUHN CBIPbS,
nory(aOpuKaToB U TOTOBOM
HPOAYKIIMH HA PA3HBIX CTAJIHUIX
MIPOU3BOJICTBA

IIK-1.1. uccnenyer Ha
1a00paTOPHBIX YCTAaHOBKAX
COCTaB U CBOMCTBA
CUHTCTHUYECKUX BEIIECTB
Pa3TUYHON MPUPOIBL.

OOyuaromuiics JOMKEH:
3HATh KpUTEPUHU BbIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaJioB C yIETOM
0c0oOeHHOCTEH IKCIUTyaTaluu
COOPYXEHHH, MalllMH U
obopymoBaHus
MIPOMBITITIEHHOTO
IPOM3BOJICTBA.

[1K-1.2. ucnonb3yet
PE3yNbTaThl UCCIIETOBAHUHN U
IKCTIEPUMEHTOB B 001aCTH
CUHTE3a CHHTETUYECKUX
BEIIIECTB.

OOyuaromuiicst T0JKEH:
YMETh OLIEHUBATh
TE€XHOJIOTUYHOCTb JI€TalIH;
IIPOBOAUTH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHI BHIOOD
MmarepHaa.




[TIK-1.3. ocymiecTBisier OOyuaromuiicst T0JDKEH:
KOHTpOJIL BCACHUA BJIaACTH COBpCMeHHHMI/I
J1a00paTOPHBIX )KYPHAJIOB U MIPUHITATIAMH BBIOOpA
CBOECBpEMEHHOE 0(OpMIICHHE  KOHCTPYKIITMOHHBIX
pe3yJIbTaTOB aHAJIM30B U MaTepHaioB.
HCIBITAaHUH COTJIaCHO

CHCTEME MEHEPKMEHTA

KayecTBa.

2. lleau 1 MecTO IMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

[enu u3ydeHus: TUCUMUILIMHBI:

Juctummaa «MaTepuanoBeIeHUe» OTHOCUTCS K 0053aTeIbHON YacTH.

[enu u3ydeHus: JUCHMUILIMHBI:

1. ®opmMupoBaHHe | CHUCTEMATH3alUsl Y CTYJICHTOB 3HAHUW O KOHCTPYKIIMOHHBIX MaTepHaliax,
crocobax u3ydyeHHs W U3MEHEHUS HUX CBONCTB, KPHUTEPHUSIX BbIOOpPA KOHCTPYKIIMOHHBIX
MaTepHaJIOB C YYETOM OCOOCHHOCTEW IKCIUTyaTalliy MAIlIiH U 000pPYAOBaHUS MPOMBIILIEHHOTO
MIPOU3BOACTBA.

2. ®opMHUpPOBAHHUE YMEHHM ONpENENsATh CBOMCTBA KOHCTPYKLIHMOHHBIX MaTEpHAJIOB; IPUMEHSAThH
MOHATUMHO-TEPMUHOJIOTUYECKUI amIapaT MaTEepUaJOBEIICHHS; OLICHUBATh TEXHOJOTHYHOCTH
neTanei.

3. Co3nanue ycioBUU IJiS OBJAQJACHHS CTYJACHTAMH METOJaMU MPHUIaHUSI KOHCTPYKIIMOHHBIM
MaTepuaiaM HEOOXOIMMBIX CBOMCTB MpHU TMPOSKTUPOBAHWUHU, CO3JAaHUU U OIKCILTyaTalluu
000py1I0BaHUS MPOMBIIIJIEHHOTO TPOU3BOICTBA.

Jucnurnnuna uzyvaercs Ha 2 Kypce B 3 cemecTpe

3. O0beM AUCHHUILVINHBI (MOAYJI) B 32a4€THBIX eJUHULIAX C YKa3aHHEM KOJIH4eCTBa
aKajgeMMYecKMX WJIM ACTPOHOMUYECKHUX YaCOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy
00y4aIIHXCH € mpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOSTE/ILHYIO
padoTy o0y4aromuxcs

O61as TpyA0eMKOCTh (00beM) NUCHUIUIMHBI COCTaBisgeT 3 3a4. ef., 108 akan. 4.

Bcero yacos
O0beM TMCHUIIIHHBI
Ounasn gopma o0yueHus

OO011ast TPYA0EMKOCTh AUCIUIITUHBI 108
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:

JEeKUnn 16

MPAKTUYECKHUX (CEMUHAPCKUX) 32

apyrue Gpopmbl KOHTakTHOH paboTsl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKIIOYAst Yachl MOJATOTOBKH):

3a4er
Y4eOHBIX YacOB HAa CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 59,8

D®opMbl KOHTPOJIS CeMmecTpsl

3a4er 3




4. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHYeCKUX YaCOB 1 BH/I0B y4eOHBIX
3aHATHH

4.1. Pa3znenbl IUCHMILUIMHBI M TPYI0EMKOCTD 110 BUJAaM Y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl yueOHbIX 3aHATHI, BKJIOYAs
CaMOCTOSITEJIbHYIO pa0oTy 00y4aromuxcs u
Ne HanmenoBanmue pa3ziesna / TeMbl TPYA0EMKOCTH (B 4acax)
n/n JTUCIHUILINHBI KonrTakTHasi padora ¢
npenojaaBarejieM Cp
Jlek IIp/Cem Jlao
1.1 Knaccudukaius MaTepruaioB 1 0 0 2
5.4 Maruuii 1 ero CruiaBbl 0 0 0 2
6  OcHOBHBIE CBOWCTBA U CTPOEHHE 0 10 0 10
HeMeTAJIMYeCKHX MaTepHaJioB
6.1 JlpeBecuHa u qpeBECHBIC MATEPUAIBI 0 6 0 2
6.2 IlonamMepsl U IIACTMACCHI 0 2 0 2
6.3 Crtexio u KepaMuka 0 2 0 2
1.2 CsaoiicTBa MaTepuanoB 1 2 0 2
6.4 Tsepaple METaUIOKEPAMHICCKHE 0 0 0 2
CILIaBBI
7  KoMno3uummoHHbIe MaTepHAJIbI 0 0 0 3,8
7.1  Krnaccudukamus KOMIO3HUIIMOHHBIX 0 0 0 2
MaTepuaoB
7.2 | CBoiicTBa KOMITO3UIIHOHHBIX 0 0 0 1,8
MaTepHaJloB
6.5 AOpa3uBHBIC U CBEPXTBEP/IbIC 0 0 0 2
MaTepHabl
2  Kpucranauzanusi MeTaLuIOB U 3 4 0 8
cniiaBoB. CTpoeHHe MeTa/VIOB M
CILIABOB, (pa3bl B cnjiaBax
2.2 OCHOBBI TEOPHH KPUCTALTU3AIIH 1 2 0 4
CILJIaBOB
1 OcHoOBHbIE NOHATHS 0 MATEPHAJIAX. 2 2 0 4
Knaccupukauus u cBoiicta
MaTepUHAJIOB.
5.5  Menb 4 ee craBbl 0 2 0 2
5.3 AuoMuHUI 1 €T0 CIIIaBbI 1 2 0 2
5.2 Kraccudukamys u MapKupoBKa 2 2 0 4
YYT'YHOB
2.1 CrpoeHHe METAJIOB U CIJIABOB 2 2 0 4
5.1 Knaccudukamus 1 MapKUpOBKa CTaJei 2 2 0 4
4.2  XuMHKO-TepMHUUYecKas 00paboTka 1 2 0 4
CTaJIen
4.1 | OcHOBbI TepMHUUECKON 00pabOTKH 2 4 0 4
CTaJIeH
4 | Tepmuueckasi 00padoTKa MeTaJLIOB 3 6 0 8
U CIJIABOB
3.2 Jlnarpamma COCTOSIHHS 2 2 0 6
KEIE30YTIIECPOTUCTHIX CIUTaBOB
3.1 JlmarpamMMbl COCTOSIHUS IBOIHBIX 1 0 0 6




CILIaBOB
3 | JluarpaMmbl COCTOSIHHSI CTLIIABOB 3 2 0 12
5  Kuaaccudukanusi 1 MAPKHPOBKA 5 8 0 14

YepHBIX U BETHBIX METAJLJIOB H

CIJIABOB

Hroro 16 32 0 59,8

4.2. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3aesiaM (TeMaM)

Kypc nekimonHbIx 3aHsITHI

Ne  HaumenoBaHmue pasjaesa / Conep:xkanue
TeMbl AU CIUILIHHbI
1.1 Knaccudukamus [Ipenmer u copepxaHre MaTEpUATIOBEICHUS KaK HAYKH.
MaTepHuaoB Oo6ume cBenenus o marepuanax. Knaccuduxanus
MaTepUasoB.
1.2 CgpoiicTBa MaTepHasoB Pu3nyecKre 1 XMMHYECKHE CBOMCTBA METAJLIOB.
MexaHunueckue cBoiicTBa:
0B, ou, 0, Y, An (KCU), HB. Texnonoruueckue cBONCTBA:
OM/J, OMJI, OMCs, OPU, cknonnocts k TO.
OKcIulyaTalluOHHBIE CBOICTBA.
2 Kpucraumsanus MeTaNI0B U c1jiaBoB. CTpoeHHe MeTaJUIOB H CIVIABOB, (pa3bl B
cIjiaBax
2.2 | OCHOBBI TEOpHUH 3aKOHOMEPHOCTH Ipoliecca KpucTauin3auuu. BiusHue
KpUCTAJIJIN3ALMU CILIAaBOB pa3NUYHBIX (PAKTOPOB HA MPOLIECC KPUCTATUIU3ALUT
1  OcHoBHbIe NOHATHS 0 MaTepuaiax. Kinaccudukanus u cBolicTBa MaTepuasion.
5.3  ANIOMHUHMIA U €r0 CIUIABbI ['pynnbl alFOMUHUEBBIX CIUIABOB: JINTEHHbBIE U
negopMupyemMble, yIpodHsieMble 1 HeynpodaseMbie TO.
CaoiicTBa U 00J1aCTh IPUMEHEHHSI ATFOMUHUEBBIX CIIJIABOB.
5.2  Knaccudukauus u Knaccugukanus uyrynoB. MapkupoBka, CTPYKTYpa,
MapKUpOBKa YyT'YHOB CBOICTBa U 00J1aCTh MPUMEHEHUSI CEPBIX, KOBKUX U
BBICOKOITPOYHBIX YyT'YHOB.
2.1 CrpoeHue MeTaJlJIOB U Kpucrannnueckoe crpoerre MeTamioB. OCHOBHBIE THIIBI
CILIaBOB KPUCTANIMYECKHX peleTok. PeanbHoe cTpoeHue
METAJUINYECKUX KPUCTAIUIOB. Binsinue nedexron
KPUCTAJJIMYECKHUX PELIETOK Ha CBOMCTBA METAJJIOB
5.1 Knaccuduxanus u Knaccudukanus craneii: o Ha3HaYEHUIO, 10 XUMUYECKOMY
MapKUpOBKa cTajeu COCTaBYy, 110 Ka4E€CTBY, 110 CTENIEHU PACKUCIIEHHUS, 11O
YCIOBHUSIM TOCTaBKHU. YTJIEPOJIUCTBIE CTANIN. JIernpoBaHHbIE
cranu. MapkupoBKa cTajlen
4.2  XuUMUKO-TepMUYECKast O61mue nonoxxenus. Llemenranus ctanu. A30THpoBaHHE
obOpaboTka craneit CTalu.
[{nanupoBaHue U HUTPOLIEMEHTAIIUS CTAJIH.
Huddy3nonnas merammuzanus
4.1  OcHOBBI TEPMUYECKON O6ume nonoxxenus. [IpeBpaiieHue nepanra B ayCTEHHUT.
o0paboTku cTanei [IpeBparienue npu oxJaxaeHuu. Buasl TepMuyeckoit
00pabOTKU: OTHKHT, HOPMAJIU3ALIKs, 3aKAJIKa, OTIYCK
4 | Tepmuueckasi 00padoTKa MeTANIOB H CILIABOB
3.2 JlmarpamMma COCTOSHUS @a30BbI€ COCTABISAIOUINE TUATPAMMBI KEJIE30-

KEJIC30YTIIEPOAUCTBIX
CIIJIaBOB

YIJIEPOJUCTBIX CILIABOB:
beppuT, ayCTEeHUT, LIEMEHTHUT, NIEPIIUT, JIeeOypHT.

6



BropuuHas KpuCTaUIM3aLMs B JKEI€30-YIIIEPOAUCTBIX
crnaBax. [loctpoenue nuarpammel. [lpumenenue
JyarpaMMbl Ha IIPAKTHKE.

3.1 | JlnarpamMmbl COCTOSIHUS

JIBOMHBIX CILUIABOB

KpuBblie oxaxk/ieHrss METauIoB U CIiaBoB. [lepBuuHas u
BTOpUYHAs Kpuctaimum3anus. Pasel B criaBax. uarpammel
COCTOSHUS NBOMHBIX criiaBoB [-1V Tumos

3 | JImarpaMmbl COCTOSIHMSA CIJIABOB

5 | Kuaaccupukanusi ¥ MApKHPOBKA YePHBbIX U IBETHBIX METAJLJIOB H CILJIABOB

Kypc mpakTudecknx/ceMuHapCKUX 3aHATHN

Ne HaumenoBanmue pasaesia / TeMbl

AUCHHUIIIMHBI

Conepxanue

6 | OcHoOBHbIE CBOIICTBA M CTPOEHHE HEMETALNINYECKMX MAaTePUAJIOB

6.1 JlpeBecuHa u IpeBeCHbIE N3yuenue pu3nyeckux CBOUCTB IPEBECHUHBI.
MaTepUaJIbL M3yueHne MEXaHUYECKUX CBOMCTB JPEBECUHBI
6.2  Ilomumepsl U MJIACTMACCHI ITpoctble u crnoxxHble 1acTMaccsl. CBoicTBa U
00J1aCTH IPUMEHEHHUsI I1J1acTMAacC.
6.3  Crekio u KepaMuKa TexHonorust nonydenus crexia. CBoicTBa cTeka.
Knaccugukarus crekos 1 061acTb MIPUMEHEHHMS.
1.2 CgoiicTBa MaTepHasIoB dusnueckue, XUMUYECKHE, MEXaHUYECKHE,

TEXHOJIOTHYCCKUEC U OKCILUTYaTallUOHHBIC CBOICTBaA
MaTcpuajia 1C€Talu.

2 | Kpucrajumsanus MeTa/LuIoB U cIuiaBoB. CTpoeHHe MeTAJLI0B M CIJIABOB, ()a3bl B
CIIaBax

OcHoBBI TeOpUM KpucTaum3anuu  Kpucramimsaius MeTauioB U CIIJIaBOB

CILIaBOB

2.2

1  OcHoBHbIe nOHATHS 0 MaTepuaiax. Kinaccupukanus u cBoiicTBa MaTepuasios.

5.5 Menp u ee craBsl PacimdpoBka Mapok MeIHBIX CIUIaBOB
5.3 | AJFOMHHHH ¥ €T0 CIUIaBBI PacimdpoBka Mapok aJTtOMHUHUEBBIX CILUIAaBOB
5.2 | Knaccudukanus 1 MapKHpOBKa PacmmdpoBka Mapok 4yryHoOB
YYT'YHOB
2.1  CrpoeHue MeTaJJIOB U CIUIaBOB O6ocHoBaHMe BbIOOPA 3aTOTOBKH I IPOM3BOJICTBA
JeTanu
5.1 Krnaccuduxanus 1 MapKupoBKa PacimdpoBka Mapok craneit
CTaJIeH
4.2  Xumuko-tepmudeckas o0pabotka =~ V3MeHeHHe CTPOCHHUS M CBOMCTB MaTepHala JIeTaln
cTayen 1ocjae XMMHUKO-TEPMHUYECKOH 00paboTKU
4.1  OcHoBBI TEpMHUYECKON 00pabOTKM = 3aKalika U OTIYCK YIJIEpOAUCTON CTalu
cTaneu

4 | Tepmuueckasi 00pad0TKa MeTAJJIOB U CILJIABOB

3.2 JlmarpamMma COCTOSTHUS MeToapl 1 cTOCOOBI H3MEHEHHUSI CBOMCTB MaTepHasa
YKEJIE30YIJIEPOIUCTBIX CILIABOB JIETAJIA B MPOLIECCE €€ U3TOTOBJICHUS
3 | JImarpaMmbl COCTOSIHHS CILJIABOB

5 Kuaaccupukanusi ¥ MAPKHPOBKA YePHBIX U HBETHBIX METAJJIOB M CILIABOB



5. YueOHO-MeTOoANYeCKOe o0ecniedyeHne I CAaMOCTOSITeIbHOI padoThl 00y4arOIIUXCs 110
AUCHHUIIMHE (MOYJIIO)

Ne
y HaunmenoBanne pa3zaena / TeMbl AUCHMIIAHBI YueOHO-MeTOAMYecKOe ofecneveHne
n/n
1 Paznen 1. OcHoBHBIe MOHATHS 0 MaTepuaiax. Knaccnpukanus u cBoiicTBa MaTepuaJioB
Jlexmms 1. Knaccudukariyst v CBOHCTBa MaTepHAIOB
[KoHcmekT JeKnuii 1o MaTepHatoBeACHUIO: yUeo.
mocobue st CTYNeHTOB 1-To Kypca, 00ydJaromuxcs mo
HanpasieHusM 051000—IIpodeccnonanpaoe
obyueHue» (npoduis «I[IpousBoacTeo
1.1 | Tema 1. Knaccuduxanys marepuanos MOTPEOUTETBCKUX TOBAPOBY» U MPODHIIH
«MamuHOCTpOCHHE B MaTepHanooopaboTkay),
050100—«Ilemarornueckoe odpazoBanue» (mpoduib
«Texuonorust») / ABT.-coct.: O.A. Mcaukun.—
Crepmuramak: Ctepnuramakckuii pumman baml'V,
2013.- 104 c., c. 3]
. Jlexuus 1. Knaccugukanus u cBoiicTBa MaTepHaoB
1.2 | Tema 2. CoiicTBa MaTepuajoB
[Tam xe. C. 3]
2 Pazgen 2. Kpucrajummsanus MeTal10B U c1j1aBoB. CTpoeHne MeTALIOB U CILJIABOB, (pa3bl B cIjIaBax
2.1 | Tema 3. CtpoeHHE METAJIOB U CIIABOB Jlexuus 2. Ctpoenue meraiuio [Tam xke. C. 14]
29 Tema 4. OCHOBBI TEOPHUH KPHCTAIUTU3AIINT Jlexuust 3. OCHOBBI TEOPUH KPUCTAJUTU3ALNH CIUIABOB
' CILTaBOB [Tam xe. C. 21]
3 Paznen 3. /luarpaMmbl COCTOSIHMSA CIJIABOB
31 Tema 5. JluarpaMMbl COCTOSIHUSL ABOMHBIX Jlextus 4. JluarpaMMbl COCTOSIHHS ABOMHBIX CIUIABOB
' CILIaBOB [Tam xe. C. 26]
39 Tema 6. JluarpaMma coCTOSTHUS Jlexmms 5. JlmarpaMma COCTOSTHUS
' JKENe30yTIIePOIUCTHIX CIJIaBOB KeNe30yriepoanucThix cruiaBos [Tam xe. C. 32]
4 Pa3nen 4. Tepmuueckasi 00padoTka MeTaIJ10B U CIJIABOB
a1 Tema 7. OCHOBBI TepMHUUECKONH 00PabOTKH Jlextms 6. OCHOBBI TepMHUUECKOH 00pabOTKH cTaien
' craneit [Tam xe. C. 37]
492 Tema 8. Xumuko-TepMuaeckast 00paboTka Jlexmus 7. XuMuKO-TepMudeckas 00paboTka craneit
' cranei [Tam xe. C. 45]
5 Paznen 5. Knnaccudukanust 1 MAapKHpPOBKA YEePHBIX U BETHBIX METAJVIOB H CIJIABOB
. Jlexmusa 8. Kitaccndukanus 1 MapKupoBKa cTajiei
5.1 | Tema 9. Knaccudukarnus 1 MapKupoBKa cTajen (1) pIup
[Tam xe. C. 50]
59 Tema 10. Knaccudukarus 1 MapKupoBKa Jlexmms 9. Kimaccudukaryst ¥ MapKupoOBKa 9yTyHOB
' YYTYHOB [Tam xe. C. 54]
5.3 | Tema 11. AmomuHMii ¥ ero cruiaBbl Jlextwmst 10. Anmromunnii u ero cruiassl [Tam xe. C. 57]
5.4 | Tema 12. Maruauii u €ro CruiaBbl Jlexmms 11. Maruuii u ero cruraBsl [Tam xe. C. 61]
5.5 | Tema 13. Mens u ee cIiiaBbl Jlekmms 12. Menp u ee ciuaesl [Tam xe. C. 64]
6 Pa3gen 6. OcHOBHbBIE CBOIiCTBA U CTPOEHHE HeMeTAINYECKUX MaTepHuaJioB
Jlexuus 13. [IpeBecuna u apeBecHble MaTepuaisl [Tam
6.1 | Tema 14. [IpeBecrHa 1 IpeBeCHbIC MaTepUAIIbI A P P [
xe. C. 71]
6.2 | Tema 15. [Tonumeps! 1 TIaCTMACCHI Jlexuus 14. Ionumeps! u wiactMaccsl [Tam xe. C. 78]
Jlexuust 15. Crexiio [Tam xe. C. 85]
6.3 | Tema 16. Ctekio u KepamuKa
Jlexuus 16. Kepamuka [Tam xe. C. 91]
6.4 Tema 17. TBepasle MeTaIIOKEpAMHYECKHE Jlextms 17. TBepiple MeTaNIOKEPAMHYECKHE CIUIABBI
' CILIaBbI [Tam xe. C. 96]
65 Tema 18. AGpa3uBHBIC U CBEPXTBEpP/IbIE Jlexuus 18. AGpa3uBHBIE M CBEPXTBEP/IbIE MaTEPHAIIbI

MaTepurajbl

[Tam xe. C. 98]




6. YueOHO-MeTOAMUYECKOE U HH(POPMALMOHHOE o0ecTedeHne JUCHUINIMHBI (MOIYJIS)
6.1. Ilepeuennb y4eOHOiIi IuTEPATYPbI, HEOOXOAMMOM )i OCBOCHH S JUCHUIIMHBI (MOIYJISA)

OcHoBHasi yueOHasi IuTepaTypa:

1. 2. CanynoB C.B. MarepuanoBenenue [DIeKTpOHHBINH pecype] : yued. mocobue —
OnektpoH. nmaH. — Cankr-lIlerepOypr: Jlams, 2015. — 208 c¢. — URL:
https://e.lanbook.com/book/56171 (18.06.2021).

2. 1. MarepuanoBe/icHHe M TEXHOJIOTHs KOHCTPYKIIMOHHBIX MaTEpHUaioB : y4el. Iuis

ctyn. By3oB / B.b. Ap3zamacos [u np.] ; mox pen. B.b. ApzamacoBa, A.A.YepenaxuHa. —
M.: Akagemus, 2007. — 446¢. — 29 5k3.

JlonosiHuTeIbHAS YUeOHAsl JIMTEepaTypa:

1. 6. [TpakTKyM 10 MaTepHaOBEAECHUIO: JUIsl CTYJEHTOB 1-ro Kypca, oOydaromuxcs
no Hamnpasienusm 051000 — «IIpodeccronanbroe oOyuenue» (nmpoduins «IIpousBoacTso
NOTPEOUTENBCKUX TOBApOB» U MpodmiIb «MalmMHOCTPOCHUE U MaTepuaaooOpaboTkay),
050100 — «Ilenaroruueckoe oobpazoBanue» (mpodumib «Texnomnorus») / ABT.-coct.: O.A.
Hcaukun. — Crepnuramak: Crepiauramakckuii unman baml'y, 2014. — 48 c. — 58 aks.

2. 4. ApsamacoB B.b., Uepenaxun A.A. MatepuanoBenenue: YUeOHUK AJisi BY30B. —
M.: Ok3amen, 2009. — 352 ¢. — 29 3k3.
3. 3. Anackun A.M., 3yes B.M. MarepuanoBenenue (meramioo0padorka): Yueo.

rmocooue. — 4-e usn. — M.: Akagemust, 2006.— 240 c. — 6 3k3.

4. 5. KoHcrekT nekuuii mo MaTepuaioBeIeHuIo: yueb. mocodue 11 CTyJeHTOB 1-To Kypca,
oOyuaromuxcst mo HampasieHusiMm 051000—«IIpodeccnonanpaoe obydenue» (mpoduib
«[Ipou3BOACTBO MOTPEOUTENHCKUX TOBAapoB» U Npoduiab «MalmmHOCTpOeHHE U
MatepuanooopaboTkay), 050100—«IIenarornueckoe oOpa3oBaHuE» (mpouib
«Texnomnorus») / At.-coct.: O.A. Ucaukun.— Ctepauramak: CTepiuraMakcKuil ¢punnan
bamI'V, 2013.— 104 ¢. — 93 3x3.

6.2. IlepeyeHb 2JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATBHBIX
0a3 JaHHBIX 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ne ni/m \ HanMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PEKBU3UTOB




