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Paznes 1. OBIIHASA XAPAKTEPUCTUKA MOAYJISA «<MATEPUAJIOBEJIEHUE B
METAJITYPI'UN»

1.1. AHHOTAUMS COepPKAHUST MOTYJIs

Monyne «MarepuajioBeZieHe B~ METaJUIypruu» BXOAUT B  CUCTEMY MOJYJIEH,
o0pa3oBaTeNbHOW MpOorpaMMbl  MeTayutyprusi, YpOBEHb IIOATOTOBKM — BbIcIIee 0a3oBoe
oOpazoBanue. [IpencraBnsier coOON JTOrMUECKH 3aBEpPLICHHYIO MO COAEPIKAHHUIO, METOJIUYECKOMY
00ECIIEYeHNI0 CaMOCTOSITEIbHYIO YUeOHYIO EIMHHUIly, OPHUEHTHPOBAaHHYIO Ha (opMupoBaHUe
LEJIOCTHOW TPYIIbl B3aUMOCBSI3aHHBIX KOMIIETEHIIMM, OTHOCAIIMXCA K KOHKPETHOMY pE3yJbTary
00y4eHwusl.

Monayns M.1.18. «MarepuanoBefieHHe B METAJUIYprum» BKJIKOYEH B OCHOBHYIO 4acTh b.1
yuebHoro tuiana. Cocrout u3 tpéx mucumiummH: «Kpucramiorpadus u munepanorus» (1.18.1),
«Marepuanosenaenue» (1.18.2.), «MeramnoBeaenue» (1.18.3.). Monynp HanpaBjieH Ha H3y4YCHHE
MaTepHaJOB U MX OCHOBHBIX CBOWCTB, NMPUHIIMIIOB BHIOOpA M MCIIOJIB30BaHUS, POJIM MaTepHaia B
sKcryaranuu u3genuid. Ocoboe BHHUMaHUE YIENEeHO KPHUCTAUIM3AllMH CIJIaBOB, Juarpammam
COCTOSIHUS, TUIIAM CTPYKTYp MaTrepuayoB, (a3oBbIM MpeBpamieHuii B cruraBax. Ha Gase 3Toro
YCTaHABIMBACTCS CBSA3b MEXKIY KPUCTAIIMYECKUM CTPOCHHUEM, XHMHUECKUM COCTaBOM, CTPYKTYpOid
U CBOMICTBAMM METaUIOB, a TaKXe 3aKOHOMEPHOCTU H3MEHEHUsI CTPYKTYpPbl U CBOMICTB MOJ
BO3/ICIICTBEM BHEIIHUX (DAKTOPOB (MEXaHUYECKUX, TEIUIOBBIX, XHMHUYECKHX U Jp. BHUAAX
Bo3JeiicTBUs). [IpHOpUTETHBIM HaIpaBI€HUEM JAHHOTO MOJIYJS SBISETCS H3y4eHHE CTalled u
CIUIaBOB Ha ocHOBe xene3a. [logpoObHo paccMmoTpenbl (a30Bbe MpEeBpaICHHs, H3MEHEHUS
CTPYKTYpbl U CBOMCTB METAJJIOB M CILJIaBOB IIOCIE TEPMHUYECKOr0, XUMHKO-TEPMUYECKOIO U
TEPMOMEXaHUUYECKOTO BO3ACHCTBHUS.

W3yuenne MaHHBIX IUCHMIUIMH Oa3upyeTcsl Ha 3HAHWX, MOJYYEHHBIX Ha MPEIbITYIIHX
Kypcax: (U3MKH, XUMUHU, XUMUU MeTalu1oB. K Havdanmy u3ydeHus: AUCUUILIIMHBI CTYIEHTHI JOJKHBI
BJIAJICTh: HABBIKAMH PA0OTHI C HICTOYHUKAMH HH()OPMAIIHH.

1.2. CtpykTypa u 00beM MOAYJIst

O0obem o .
S — OpMa HTOroBoii
N . MOIYJISt H BCEro MPOMEKYTOYHOI
w/n epeYeHb TUCHHILINH MOTYJIst MOXY.IS B aTTecTAlUH MO
3996THBIX AUCIHHUTIJIHHAM MOLYJISI U
eIMHMIIAX H Yacax B 11€JIOM O MOJy.TIO
1 Kpucrammorpadus u 2/72 3a4er
' MUHEpaIorus
2. MarepuanoBeneHne 4/144 3a4er
3. MerajuioBeieHIE 3/108 JK3aMeH
ITOTO 1o Moystio: 9/324 HE MPETYCMOTPEHO

1.3. ITocsie10oBaTEILHOCTH OCBOEHHSI MO/IY.I51 B 00pa30oBaTe/IbHON MporpamMme

IIpepekBU3UTHI MOAY IS OCHOBBI METAJUTYPTrUn




IHocTpeKBU3UTHI U KOPEKBU3UTHI
MOYJIsl

Meraurypruueckue TEXHOJIOTUU

1.4. PacnpenejieHue KOMIETEHIHI MO JUCHUIIMHAM MOAYJISA, IJIAHMPYeMble Pe3yJbTaThl
00y4eHusi (MHAMKATOPBI) 110 MOIYJII0

W3ydyeHne OUCHUIUIMH  MOAYNs  IpeaycMarpuBaeT  (HOpMHUpPOBaHHE  KOMIIETEHLUMN
IIOCPEJCTBOM IIOCJIEJOBATEIBHOIO OCBOEHMSI PE3YJAbTaTOB OOY4YEHMs] Ha OIPEAEICHHOM YpOBHE
CIIO)KHOCTH COZIEP KAHHUS.

Pe3ynprarel 00yueHUs 1O TUCHUIUIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHUS, OIBIT U JIPYTrHUe
pe3yabTarhl (copepKareabHble KOMIIOHEHTHI KOMIIETEHLMM), KOTOPBIX IUIAHUPYETCS JOCTUYb Ha
JTare U3y4YeHUs JUCHUIUIMHBI MOXYIS M KOTOpble JOKHBI OydyT MpPOJEMOHCTPUPOBAHbI
OOyJaloMMHCS H OLEHEHBl MpEerojaBaTesieM [0 HWHAWKATOPaM/U3MEPSIEMBbIM KPUTEPUSIM,
BKJIFOYCHHBIM B ()OPMYIIUPOBKY PE3yJIbTATOB O0YUYCHHUSI.

Wupukatop — 3TO MpHU3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBaeT, Ha KaKOM YpPOBHE
00y4aromuiicsl TOJKEH OCBOUTH PE3yJbTaThl OOYUEHUSI M UX MPEABSBICHUE TOJKHO MOATBEPINUTh
(akT OCBOEHHUS MIPEIMETHOTO COACPKAHUS TaHHOMN TUCHUIIIMHBI.

WNHaukaTophl yUUTHIBAIOTCS MPU BIOOPE M COCTABJICHUU 33[JaHUIl KOHTPOJIBHO-OIIEHOYHBIX

MEpONpPUITUH (OLIEHOUHBIX CPEJICTB) TEKYIIEH 1 IPOMEKYTOUHOM aTTeCTalllu.

MIPOIIECCOB Ha OCHOBE
aHanuza ux GU3NKo-
MEXaHHYECKUX U
TEXHOJIOTHYECKHUX
CBOICTB, a TAKXKE
MPUMEHSITh METO/IbI
hopmoobpazoBaHus U
00paboTKu Asst
oOecnieueHus TpeOyeMbIxX

Ilepeuennb
Kox u nHammeHOBaHue IInanupyembie pe3ybTaThbl 00y4eHHs
AHCIHMIINH
KOMIIeTeHI[MH (MHIUKATOPBbI)
MOIYJIsl
1 2 3
OIIK 5. Cniocoben 3HaTh.
Kpucramorpadus
00OCHOBAaHHO BBIOMpPATh | -  KJIAacCU(UKAIMIO KOHCTPYKIMOHHBIX |
1 MUHEPaJIOTUs 9
MaTepuaibl JUIsl U3JEIUN | TEXHOJIOTHYECKUX MAaTepUaJIOB.
1 TEXHOJIOTHYECKHUX Ymers:

- AHAJIMU3UPOBATH CBOICTBa MarepruajioB H
COMMOCTABJIATh UX C Tpe6OBaHI/IHMI/I K U3OCIINIO
" YCIIOBUSAMM €TO OKCILTyaTalluu.

Biaagern:
- HaBbIKaMU BbIOOpa  MaTepHaioB IO
COBOKYITHOCTHU 9KCIITyaTallMOHHBIX u

TEXHOJIOTHUECKHUX CBOMCTB.

IKCILTyaTallMOHHBIX
XapaKTEPUCTUK
OIIK 5. CnocoGen
MarepuanoBeaeHu
R 000CHOBaHHO BBIOMPATH

MaTepHaIIbI JJIs1 U3ACITHit
Y TEXHOJOTHYECKUX
MIPOIIECCOB Ha OCHOBE
aHayM3a ux GU3NKO-
MEXaHUYECKUX U
TEXHOJIOTUIECKUX
CBOMCTB, a TaKXXe
MPUMEHSTh METOIBI
dhopMooOpazoBaHUs U
00paboTKu AJis
obecrieyeHus: TpedyeMbIX

3HaTh.

- (PM3UKO-MEXaHHYECKHE, IKCIUTYaTalIHOHHBIC U
TEXHOJOTHYECKHE CBOICTBA MaTEPHAIIOB.
YMmeTh:

- 00OCHOBaHHO BBIOMpPATh MaTEPHUAIBI
KOHKPETHBIX YCIIOBUN IKCILTyaTaIlHH.

JJIA

Baanern:
- HaBbIKaMU  BbIOOpa  MarepHalioB IO
COBOKYITHOCTHU JKCILTyaTallMOHHBIX u

TEXHOJIOTHUECKUX CBOMCTB.




IKCILTyaTaIMOHHBIX
XapaKTEPUCTHK

MerantoBeerie OIIK 5. Cniocoben 3HATD.
000CHOBAaHHO BBIOUPATh | - (DU3UKO-MEXaHUYECKHE, IKCILIyaTal[MOHHBIC
MaTepUabl I U3IEIUA | ¥ TEXHOJIOTUYSCKUE CBOKWCTBA MAaTEPUAIIOB.
1 TEXHOJIOTMYECKHUX Ymern:
MIPOLIECCOB Ha OCHOBE - O0OOCHOBaHHO BBIOMPATh MaTEPUAIBI IS
aHaJIn3a X (PU3NKO- KOHKPETHBIX YCIIOBUH DKCILUTyaTalHH.
MEXaHUYECKHUX U Baagers:
TEXHOJIOTHYECKUX - HaBblKaMM  oOecmedeHHus  TpeOyeMBbIX
CBOMCTB, a TaK)Ke XapaKTePUCTHK W3JIeINs Ha OCHOBE BBIOOpA
MPUMEHSITh METOJIbI MaTepHajia ¥ TEXHOJOTHH.
dhopMooOpazoBaHus U
00paboTKu 11
obecrieyeHus: TpedyeMbIX
IKCILTyaTal[MOHHBIX
XapaKTEPUCTHK

1.5. ®dopma o0yueHus

Peanu3zanus MOAYJIL NpCAyCMOTPEHA AT 06yqa}omnxcsl 8(0) OHHOIZ, 3a09HON U OYHO-3a0YHOMU

dbopmam.




PA3JIEJI 2. TIPOI'PAMMBI MOAVYJIA «<MATEPUAJIOBEAEHHUE B METAJIJTY PT U »

2.1. PABOYASA TIPOTPAMMA JUCHUIIJIMHBI «KKPUCTAJIVIOTPA®USA U

MMHEPAJIOI U51»

2.1.1. COAEP’)KAHUE U OCOBEHHOCTHU PEAJIM3AIIMU JUCIIUITTJIMHBI

2.1.1.1. TexHoJioruu 00y4eHusl, HCNOJIb3yeMble NPH U3YyYeHUH TUCHUILVIMHBI MOAYJIA

[Ipy wm3ydyeHMM AMCUMILIMHBI IPUMEHSETCS TpPaAULMOHHAs (PENpPOAYKTUBHAsI) TEXHOJOTUS

oOy4eHwUs.

2.1.1.2. IlnanupyemMsble pe3ybTaThbl 00y4eHHs (MHAUKATOPHI) N0 JMCHUIIHHE

Koa n HauMeHOBaHHe
KOMIICTCHIIUH

IInanupyemblie pe3yabTaThbl 00y4eHHs (MHANKATOPBI)

OIIK 5. Cniocoben
000CHOBaHHO BHIOMpATH
MaTepUaIbI JJIs U3ICTHHA U
TEXHOJIOTUYECKUX MPOIIECCOB
Ha OCHOBE aHAIIN3a UX
(bU3NKO-MEXaHUYCCKHUX U
TEXHOJIOTHYECKHUX CBOMCTB, a
TaKXKe MPUMEHSATh METOIbI
dhopMooOpa3oBaHUs U
00paboTKu AJ11 0O0eCTICUCHHS
TpeOyeMbIX
IKCILTYaTaI[HOHHBIX
XapaKTePUCTHK

3HaTh.

- KiIaccH(UKAUI0 KOHCTPYKIIMOHHBIX M TEXHOJOTHYECKUX
MaTepHUasoB.

YMeTh.

- aHaJU3MPOBATHh CBOMCTBA MATEPHAIIOB U COIOCTABISITh UX C
TpeOOBAaHUSMU K U3JIEIUIO U YCIOBUSIMH €T0 SKCILTyaTalluu.
Baagern:

- HaBBIKAMM  BBIOOpAa  MaTepUaJIOB IO
AKCIUTYaTAI[MOHHBIX U TEXHOJOTUYECKUX CBOMCTB.

COBOKYITHOCTH

2.1.1.3. Coaep:xaHue THCHMILINHBI

Kon
pa3nena,
TEMbI

Paspgen, Tema
JUCHHUILIMHBI

Conepxanue

[TonsTHA O KpUCTAIIAX,
P1 CBOMCTBA KPUCTANINYECKUX
BEIIECTB

CymecTBoBaHHE€ B MpUpPOJE 2 THUIIOB BEIIECTB.
CTtpoeHne U CBOMCTBAa KPHUCTAUIMUYECKHUX BEIIECTB.
dusnueckass Kpuctamiorpapus: MEXaHUYECKHE U
JIpyrue€ CBOWCTBAa KPUCTAIOB. PeHTreHoMmerpus
KpUCTAJJIOB

P2 Kpucrammueckas pemerka

Kpucrannuueckas pemerka © €€ ONHCAHUE.
Knaccuukanuss KpucTamioB MO TUIY XHUMUYECKOU
cBs3u. IlpoctpancTBenHas pemierka. llonstue o6
AJIEMEHTAPHOU STYEHKE.

P3

I'eomerpuueckas
Kpucramiorpadus

AHuzorponust KpuctamioB. CUMMETpUsl KPUCTAILIOB.
CumMerpuueckue mpeoOpa3oBaHUsT U IEMEHTHI
CUMMETpUHU. VIHBEpCHOHHBIE OCH  CHUMMETPHH.
TpancnaunoHHas CUMMETpHS.
Kpucramnorpadguueckue KaTeropum M CHHTOHHUH.
Kareropun. Cunronun. OmnpeneneHue HHAEKCOB
y3JI0B, HAIIPAaBJIEHUN U MNIOCKOCTEN. CUMBOJIBI Y3JI0B.
CumBonbl HanpaBieHHH. CHMBOJIBI IIJIOCKOCTEH.
Oco0eHHOCTH MHIUIMPOBAHUS B TE€KCAarOHAJIbHOM
pemerke. Kpucramiorpadguueckue 30Hbl U MPaBHUIIO
30H. Kpucramiorpapuyeckue npoekuuu. [lonstue o




KPUCTAJUIMYECKOM KOMIUIEKCE. THIBI IIPOEKLHM.
Cerka Bynpda. Kmaccer cumMmerpum (TOYEHHBIC
rpynnsl cummeTpun). Obume nonoxenus. TeopeMsl
cinoxenus. [IpocTpaHcTBEHHBIE IPYIIIBI CUMMETPUU.

[linockue CETKHU 51 peLeTKH bpage.
[IpocTpaHncTBEHHBIE CPYIIBL. O6o3HaueHue
MPOCTPAHCTBEHHBIX CPYIII. Kpucraimmueckue

cTpykTypbl. CTpykTypHble Tunbl. [lmoTHeimue
ynakoBkd. OCHOBHBIE THUIIBI  KPUCTAITMYECKUX
pEIIETOK.

DOU3NKO-XUMHUIECKHE THUIIBI CBsI3eH B
KPUCTAUIMYECKUX  CTpyKTypax. Dusmyeckas wu
ONTUYECKAasi aHU30TPOIHS KPUCTAIIOB. B3auMocBs3pb
CTPYKTYpPbl KPHUCTAJJIOB C UX T'€OMETPUUECKHUMHU U
(U3UKO-XUMHYECKUMH  CBOWCTBAMH, aTOMHBIE W
HOHHBIE paanychl. Jle(heKThl CTPYKTYphl KPHCTAJIOB.

OCHOBBI KPUCTAITIOXUMHUHU U
P4 YYEHHUS O CTPYKTypE
KpHCTAaJIOB

3emMHass Kopa U IPOMCXOXKJAECHHE MHUHEPaJOB.
Coueranuss MUHEpPajoOB K MpuUpoAe (IapareHes3uc).
[Tpumepst HIPUPOIHBIX U HCKYCCTBEHHBIX
KPUCTaJUIMYECKUX TEN, TOpHBIE IIOPOABL,
arjiomeparbl, 4YyryH, CTajlb M JIpyrue CILJIaBbl
MeTauioB VX noJMMUHEpalbHbIE CTPOCHHUSL.

OCHOBBI MUHEPAJIOTUH,
PS CTPOEHUE MUHEPATIOB U
TOPHBIX IIOPOJ

3aBUCHMOCTh CBOICTB MHHEPAJIOB OT XHMHUYECKOTO
COCTaBa, BHYTPEHHEr0 CTPOCHUS U  YCIOBUH
oOpazoBanus. DopMa OTHEIBHBIX KPHUCTAIIIOB U UX
arperaros. Knaccuduxanus MUHEPaJoB,
CaMOpPOJHBIE 3JIEMEHTBI: cepa, aiMmas, rpadur,
dusuyeckre cBOMCTBA M | )Kele30  MOJOTO,  IUIaTHHA,  cepedpo,  Meb.
kinaccudukanus MuaepaioB | CepHuCTble  COCOUWHEHHUS  Cyab(QUIBL  MHPHUT,
XaJIbKOIMUPUT, apCEHONUPUT, TaJIEHUT, peanbrap u
npyrue. OKHCIBI: MarHeTHT, TeMaTHT, Oypbli
KEJIe3HSK, TEeTUT, JUMOHMT, KOPYHJ U JpyrHe.
lanounnsie coenunenus. KapOonatel. Cynbdatsl.
Bonbdpamutsl. Pocharsl. CUIHKATHL.

P6

2.1.1.4. 5SI3pIK peaau3anuyu NPOrpaMMbl
[Iporpamma qUCHUIIIIMHBI pEaIM3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Poccuiickont deneparun.

2.1.2. YYEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUTINHBI

2.1.2.9aekTpoHHbIE pecypchbl (M31aHNS)

1. boiiko, C.B. Kpucramiorpadus u munepanorus. OCHOBHbIE OHSTHSI [ DJIEKTPOHHBIHN pecypc] :
yuebHoe nocobue / C.B. boiiko. - Kpacnosipck : Cubupckuit ¢penepanbHbiii yausepcurer, 2015. -
212 c. - URL: http://biblioclub.ru/index.php?page=book&id=435663

2. Kpucrannorpadus 1 MuHepaiorus [ DneKTpoHHbII pecypc] : 1abopaTOpHBIN MPAKTUKYM / aBT.-
coct. E. 0. Tymanona, K.B. Ymanxunosa. - CraBponons : CKOVY, 2016. - 87 c. - URL:
http://biblioclub.ru/index.php?page=book&id=458060

IleuaTHbIE H3AaHUSA
1. Eropos-Tucmenko HO. K. Kpucramnorpadus u kpucramuioxumus : yaeOHUK 1715 By30B / FO. K.
Eropos-Tucmenxo. - 2-e uzf. - Mockaa : K1V, 2010. - 588 c. : Tabmn., ui.



http://biblioclub.ru/index.php?page=book&id=435663
http://biblioclub.ru/index.php?page=book&id=458060

2. ®upcroB A.I1. Kpucrammorpadus u munepamorust [ DnekTpoHHbIi pecypc] : Kype nexmmii /
aBT.-cocT. A.Il. ®upcrtoB; M-Bo o6pazoBanus u Hayku P®; ®I'AOY BIIO «Yp®dY um. nepBoro
[Ipesunenta Poccun b.H. Enpiiunay, Huwkaerarun. rexnon. ul-T (¢ui.). — Hwkawuit Tarun : HTU
(p) Yp@V, 2015.-97 c.
3. bparuna B. U. Kpucrammorpadus, MuHepanaorus W 0OOTalIeHHE ITOJE3HBIX HCKOIaeMbIX

[Tekcr] : y4e6. mocobue mis By3oB / B. U. bparuna ; Cubupck. denep. yH-T. - Mocksa :
NH®PA-M ; Kpacnosipck : COVY, 2018. - 151, [1] c.

IMpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%8

2

3. https://biblioclub.ru/ _
4. http://www.iprbookshop.ru

Matrepunansi aas jaun ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (¢aiuioB crneuuanbHoro (Qopmarta  Juis
BOCIIPOM3BEICHHUS CHHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BH/IE, IIPUTOTHOM JUISL IPOUYTEHUS C
UCIIOJIb30BaHUEM IKPAHHOM JIYIIBI U HACTPOWKOM KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

Cgenenusi 00 OCHAIIEHHOCTH JUCHUILUIMHBI CHENHAJIU3HPOBAHHBIM H JIA00PATOPHBIM
000py/10BaHNEM U POTPAMMHBIM 00ecnedeHneM

Ne Bun 3angaruit Haumenosanme | OCHAIEHHOCTH CIEIIAAIBHBIX [Tepeuenn
i\t CHEIHUAbHBIX | MOMEIIEHUH U MOMEIEeHUH AJIst MIPOrPaMMHOTO
MOMEIICHUH U CaMOCTOSITEIIbHOU PabOoThI obecrieueHus.
MOMEIIEHUH 17151 PexkBu3uTHI
CaMOCTOSITENILHO MIO/ITBEP K IAOLLET O
i paboThI JIOKYMEHTa
1 | Jlekium YyeOHas Mebens ayIuTOpHas c
ayTUTOPUS I | KOJMYECTBOM pabOYMX MECT B
MIPOBEICHUS COOTBETCTBUHM C KOJIHMYECTBOM
JIEKITHOHHBIX CTYIEHTOB abouee MecTO Onepanuonnas
. y > P cucrema Windows,
3aHATUN MpenoaBaTes, J0CKa .
S ouUCHBII MaKeT
Y PHL. Microsoft Office
Kommnsrorepnas TEXHHKA:
Cucrema
KOMITJIEKT MIPOEKIIMOHHOTO .
BUJICOKOH(DepeHITHi
000pyI0BaHUS:
Konryp.Tonx
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MIPOECKIIMOHHBIN
9KpaH/AocKa.
2 | JJabopatopHble VYuebHas Meo0enb ayIuTOpHAas C
paboThl ayJIUTOPHS I | KOJIMYECTBOM PabOvMX MECT B
MIPOBEJICHUS COOTBETCTBUHM C KoJu4ecTBOM | OmnepannoHHas
7ab0OpaTOpPHBIX | CTYAEHTOB, pabouee wmecto | cuctema Windows,
pabor MpernoaBaTes, nocka | oucHbIi MakeT
ayJMTOpHA. Microsoft Office
Komnsrorepnas texHuka: | Cucrema
KOMITJICKT MPOSKIIMOHHOTO | BUICOKOH(pEPESHIINN
o0opynoBaHUS: Kontyp.Tonk
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MTPOEKIIMOHHBIN
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9KpaH/I0CKa. YcrpoiicTBa,
MOJKIIIOUYEHHEIE K CETH
HNHrepHer, JOCTYII B
ANEKTPOHHYIO
nH(pOPMAIMOHHO-
obpasoBarenbHyto cpeny HTU
(pwman) YpdY, KOMIUICKT
JUIEH3UOHHOTO
MPOrpaMMHOT0 00€eCTIeUeHHUs

CamocrosiTenbHas
paboTa CTyIeHTOB

TTomemenus

JUIST
CaMOCTOSTENLHO
11 paboThI
00yJaroIuXxcst

Meo0enb ayJIUTOpHas C
KOJIMYECTBOM padO4YMX MECT B
COOTBETCTBUHM C KOJMYECTBOM
CTYACHTOB, pabouee MeCTO
IIperoiaBaTels, J0CKa
ayJIUTOpHAs.

KomnbrotepHas TeXHUKA:
KOMILJIEKT IPOEKITHOHHOTO
o0opynoBaHUs:
HOYTOYK/KOMITBIOTED,
IIPOEKTOP, IIPOEKIIMOHHBII
9KpaH/I0CKa. YcrpoiicTBa,
MOJIKIIFOYEHHBIE K CETH
WHrepHer, JNOCTYII B
JIEKTPOHHYIO
UH(POPMAIMOHHO-
oOpazoBarensuyo cpeny HTU
(pumman) VYpdY, KOMIUIEKT
JIMLIEH3UOHHOT O
MIPOrpaMMHOTO 00€CTIeUeHUS

OnepannoHHas
cucrema Windows,
ouCHBII MaKeT
Microsoft Office,

Jorosop
IIPEIOCTABICHUE
MOCTOSIHHOTO
JocTyna K
HNuTepuer

Ha

CCTHU

Texymmit
KOHTpPOJIb U
IIPOMEKYTOUHAS
aTTecTanus

VYueOHas
ayJIUTOPHS IS
TEKYILEro
KOHTPOJISI U
MIPOMEXYTOUYHO
¥ aTTecTanyu

Meo0enb ayJUTOpHas C
KOJMYECTBOM paboyux MeCT B
COOTBETCTBUHM C KOJHMYECTBOM
CTYIEHTOB, pabodee MecTo
IpernoiaBaTels, J0CKa
ayJIUTOpHASI.

KomnbrotepHas TeXHUKa:
KOMILIEKT MPOEKIIHOHHOTO
00opynoBaHUS:
HOYTOYK/KOMIIBIOTED,
MIPOEKTOP, MIPOEKIIMOHHBIN
JKpaH/mocka. YcrpoiicTsa,
MOJIKIIIOYEHHBIE K CETH
WHrepHer, JOCTYII B
3JIEKTPOHHYIO
nH(}OPMAaLIOHHO-
obpazoBatensHyto cpeny HTU
(bumman) YpdY, koMIuiekT
JIMIIEH3UOHHOT O
MIPOTPaMMHOTO 00eCTIeUeHUS

OneparmoHHas
cucrema Windows,
oQUCHBIN MTaKeT
Microsoft Office
Cucrema
BUJICOKOH(DepeHITHiA
Konryp.Tonx




2.2. PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI <MATEPUAJIOBEJIEHUE»

2.2.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

2.2.1.1. TexHosiorum 00y4eHusi, HCIMOJIb3yeMble NMPU U3YYEeHUH TUCHUTIMHBI MOTYJISA

[Ipy m3yueHuM AUCUMIUIUHBI MPUMEHSETCS TPaAULMOHHAS (PEenpoAyKTHBHAs) TEXHOJIOTHUS

o0OydeHusl.

2.2.1.2. llnanupyemMble pe3yJbTaThl 00yueHHsl (MHAUKATOPHI) N0 JMCIUIIHHE

Koa m HauMeHOBaHMe
KOMIICTCHIIUH

IInanupyemble pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

OIIK 5. Cnocoben
000CHOBaHHO BHIOMpATH
MaTepUabl AJIs U3IEIHHA U
TEXHOJIOTUYECKUX MPOIECCOB
Ha OCHOBE aHAIIN3a UX
(U3NKO-MEXaHUYCCKHUX U
TEXHOJIOTUYECKHUX CBOMCTB, a
TaKXKe MPUMEHSATh METOIbI
dhopMooOpa3oBaHUs U
00paboTKu AJI11 00CCTICUCHHS
TpeOyeMbIX
IKCILTYaTaI[HOHHBIX
XapaKTePUCTHK

3HATH:
- (HU3HKO-MEXaHHYECKHE, IKCILTyaTalMOHHbBIC u
TEXHOJIOTUYECKHE CBONCTBA MATEPHAIIOB.

YMerTh:

- 000CHOBaHHO BBIOMPATH MaTEPHANIBI [ KOHKPETHBIX yCIOBUMI
AKCILTyaTaIuH.

Baagern:

- HaBbIKAMHM  BBIOOpa MaTepuajoB IO  COBOKYITHOCTHU

OKCILTYaTallUOHHBIX U TEXHOJOTUYCCKUX CBOMCTB.

2.2.1.3. Conep:xaHue TUCHMILINHBI

Kon
pa3zniea,
TeMbI

Pa3znen, tema
JUCHUILINHBI

Conepxanue

P1

Kpucramnmueckoe crpoenue
METaJUIOB U CILJIAaBOB

Kpucrannnmueckoe CTpoe€HHE METAUIOB U CILIABOB
MeTaioB. Kpucrannmdeckas penierka v €€ OnrcaHue.
[Tonsitue 06 m3oTponuu U aHu30Tponuu. OCHOBHbBIE
TUIBl KPUCTAUIMYECKUX PEIIETOK B  MeTajllax.
XapakTepUCTUKN  PEIIETKH.  AJUIOTPONMS WU
noauMopduele npespaiieHus. CTpoeHHe peabHBIX
MeTayioB. JleeKTbl KpUCTAIIIMYECKOrO0 CTPOCHHUS.
B3aumoneiictBue n1eeKToB ¢ MPUMECHBIMU aTOMaMH.
BinsHMe IUIOTHOCTM JMCIOKAlMM Ha CBOMCTBA.
[ToBepxHocTHBIE AedekThl. CTpOeHHE IPaHMIl 3€PEH.

n CIIJIaBOB.
COCTOSIHHEC
CUCTEM

P2

Kpucrammmzanus wmertamioB
JnarpamMmsl
METaJUIMYECKUX

Kpucrannuzanus. OOmme mnonoxeHus. ['oMmoreHHas
Kpuctaymsanusa. KpuTudeckuil pasmep 3apoJbliia.
CxopocTb KpUCTAJUTU3ALIH. I'ereporennas
KpUCTAJIIIN3aLU.

®a3pl B crutaBax. IIpaBuno ¢a3z. Teepable pacTBOpbI
BHEJpeHUA. TBepaple  pacTBOpPBl  3aMEIICHMUS.
VYropsaoueHHble TBEpAbIE PacTBOPBL. XHWMHUYECKUE
COEIMHEHMUS.

Kpucrannuzanus crutaBoB. JluarpamMMmbl COCTOSIHHMSL.
ITpaBmiio otpe3koB. /[narpamma COCTOSIHHUS CHUCTEMBI
C HEOTrpaHUYEHHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPAOM  COCTOSIHUH. [unarpamma  cocTosiHus
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KOMIIOHEHTOB CHCTEMBI HEPACTBOPUMBIX JIPYT B APYre
¢ oOpa3oBaHMEM 3BTEKTUKHU. /[marpamMma cocTosHUS
CUCTEMBl  C  OIPaHUYCHHOM  PACTBOPUMOCTBIO
KOMIIOHEHTOB B TBEpPAOM COCTOSHMH. Jlnarpamma
COCTOSIHUSI CUCTEMBI C IIEPEMEHHON PACTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPAOM COCTOSHMH. Jlmarpamma
COCTOSIHUS CHUCTEMBI c IIEPETEKTUYECKUM
npeBpamieHieM. M3menenue  (azoBoro  cocraBa
MeTajljIa B pe3ylbTaTe MOIMMOpP(H3Ma KOMIOHEHTOB
(BTOpUYHas KpucTayumsanuus). JuarpaMma cocTostHUs
U CBOMCTBA MeTajuia. TpoiHbIE JUarpaMMBl.
Juarpamma xene3o-ieMeHTUT. KoMIoHeHTs! U (as3bl.
IlepuTexTueckoe M 3BTEKTOMIHOE IPEBpALICHUE.
Crpykrypa cramu. KpuTtuueckue TOYKM Kene3a U
CTaJIu.

Juarpamma xKene30-rpaur. OBTEKTHYECKOE
npespamienre. [IpeBpamenus B 4yryHax IIpU
OXJIAXKACHUU. MUKPOCTPYKTYpa YyT'yHOB.

P3

MexaHu4yeckue CBOMCTBA
METaJJIOB u CILIABOB.
Harpy3ku, HanpsokeHus u
nedopmariiu.

@dusuyeckas npupoia AepopManuud  METaJUIOB.
VYnpyras nepopmauus MeramioB. Ilmactuyeckas
nedopMalis METaJIJIOB

JucrnokannoHHbIN MEXaHU3M MJIaCTUYECKOM
nedopmaruu. Pazpyiienne MeTaos.

MexaHuyeckue  CBOMCTBa, OIpeaensieMble  MpU
CTaTMYECKUX Harpyskax. McnblTaHusi Ha pacTshKEHUE.
Juarpamma pactsokeHusi. MexaHnueckue CBOWCTBA U
CHocoObl  ONpEeNeNieHus  MX  KOJMYECTBEHHBIX
xapakTepucTuk. Mcnbitanus Ha TBepocTh. CriocoObl
OLICHKH BA3KOCTH. OlLleHKa BA3KOCTHU 110 BUJlYy M3JI0Ma.
VcnbiTanus Ha BBIHOCIUBOCTh. McnbiTanus Ha u3rud
C BpallleHueM. DKCIUTyaTallhOHHbIE, TEXHOJIOTUYECKUE
" CTOMMOCTHBIE CBOICTBa MaTEpHAJIOB.
KoncTpykunonnas MIPOYHOCTH MaTepuaoB.
HaznexHOCTb U JOITOBEYHOCTh

OcobenHoctu JieopMalluy  MMOJUKPUCTATIINIECKUX
Tten. BnusHue muactudeckod aedopmanuu  Ha
CTPYKTYpy M cBoiicTBa Mmerayuia. Haknen. BimsHue
Harpesa Ha CTPYKTYpPY u CBOMCTBa
e OpMHUPOBAHHOTO MeTaJla. Bosspar u
PEKPUCTAIUIM3AIMS

P4

[Ipumecu wu nerupyroiuue
AJIEMEHTHI B CTAJISX.

Knaccupukanus npumeceit. Cepa, ¢docdop, asor,
BOJIOPOJl,  KHUCIIOPOJ:  HMCTOYHUKU  TOCTYIUICHUS
npuMeceii B CTallb, JOMYCTHUMBIE KOHIICHTPAIWH,
XMMUYECKHE PEaKIIUH, BIUSIHUE HAa CBOMCTBA cTalell 1
yyryHoB. CnenuaneHble npumecH. Jlermpyromue
AIIEMEHTHI. KapOunooOpasytomue u
HeKapOu 000 pa3yromme 9JIEMEHTHI. Brnusaue
JIETUPYIOIINX DJIEMEHTOB Ha KPUTHYECKUE TOYKH. Y-
crabunuzaropbl, o-crabuiauzaTopel. Kpurtuueckue
KOHIICHTPAILIUH JJIEMEHTOB, JICHCTBHE HAa CTPYKTYPY H
CBOWCTBA CTalM M 4YYyryHa, MPHUMEPHI JIETHPOBAHUS
JTAHHBIMH  DJIEMEHTaMH. BiusHHE  JeTHpYIOMHX
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9JICMCHTOB Ha  KPUTHYCCKUC  KOHLICHTpAllUU U
KPUTHYCCKUEC TOUKHU JUarpaMMmbl KEJIC30-UCMCHTHUT.

Knaccudpukanuss  cranmeit.  MapkupoBka — cTajiei
pasnuyHoro kiacca B Poccun. [Ipumepsl MapKUpOBKU

Keneso u ero cmuaBbl. | CTalIel Ppa3IMYHBIX KJIACCOB. OcobeHnHoctu
Knaccudukanms U | MapkupoBKu  cTtaseil B crangaptax  CIIA.
PS MapkupoBka  cramedi U | OcoOEHHOCTH MAapKHUpPOBKM CTajled B CTaHAapTax
YyT'YHOB. I'epmanun. MapkupoBka 4yyryHoB. CocTaB CTpYKTypa

U CBOMCTBa OCHOBHBIX KJIACCOB CTaJIei W YYT'yHOB.
Tepmuueckass oOpaboTka W €€ BHIBI, KaK CIOCO0
JIOCTYKEHUS 33JaHHBIX IKCIUTYaTaI[MOHHBIX CBOMCTB.

]_[BGTHBIC METaJIbI (MG,Z[B ATFOMUHUNA TUTAH HUKENb U

P6 CraBbl IBETHBIX METAIJIOB | Ip) M UX ciutaBbl. CoctaB, (a3oBble U CTPYKTYpPHBIC
COCTaBJIAIOLIME CIUIABOB, CBOIMCTBA M TepMOOpabOTKa.
[TopomikoBsle, CrtpoeHue MaTepuanoB M OOJIACTH HCIIOIb30BAHUSL.
P7 KOMIIO3ULIMOHHBIE U CriocoObl  moslyuyeHHs: M CBOWCTBA IOPOILKOBBIX
HEMETaNIN4eCKue CIUIABOB Ha OCHOBE Xelle3a, MEOU M AJIIOMUHUS.

MaTepHalbl ITnactMaccel 1 pe3unsl. Ctpoenue. CBoiiCcTBa.

2.2.1.4. 5I3bIk peaqu3annu NporpaMmbl
[IporpamMmmMa quCHUIIIIMHEL pEAIU3yeTCs Ha TOCYAapCTBEHHOM sA3bIKe Pocculickoit denepanuu.

2.2.2. YYEBHO-METOJMWYECKOE U WH®OPMALMOHHOE OBECHEYEHUE
JUCUMUIIIAHBI

DJIeKTPOHHbIE pecypchl (U31aHMSA)

1. Cnecapuyk, B.A. MarepuanoBeneHne U TEXHOJIOTHUS MaTepUAIOB : y4eOHHK /
B.A. Cnecapuyk. — Munck : PUIIO, 2019. — 393 c. : un., tabi., cxem. — Pexxum mocryma: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600116 (mara oOparmeHus:
08.02.2021). — bubnuorp.: c. 384. — ISBN 978-985-503-937-3. — TeKCT : 3JIEKTPOHHBIH.

2. Comnnues, F0.I1. Marepuanosenenue : yueobnuk / F0.I1. Connnes, E.W. [Ipsxun ; nox pen.
IO.I1. ConuueBa. — 7-e uza. — Cankr-IlerepOypr : Xumuzaar, 2020. — 784 c. : wi. — Pexxum
nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=599263 (nmara
obpamenus: 08.02.2021). — ISBN 978-5-93808-345-6. — TekcT : 2IeKTPOHHBIH.

3. Connues, F0.I1. MarepuanoBeaenue: npumeHenne u Beioop marepuainos / FO.I1. Connues,
E.N. bopzenko, C.A. Bonorxanuna. — Cankr-Iletepoypr : Xumuzaar, 2020. — 200 c. : w1 —
Pexxum nmocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=102722
(mata oopamenwus: 08.02.2021). — ISBN 978-5-9388-361-5. — TekcT : 31eKTPpOHHBIH.

IMeuaTHbIe H3TAHUA

1. A.IIL I'ynseB. MeramnoBenenue : yueOHuk ans By30B / A. I1. I'ynses, A. A. I'ynses. - 7-e
U3, nepepad. u goim. - Mocksa : AnbsiHe, 2011. - 644 ¢

2. Jlaxtun 0. M. Matepuanosenenue : y4eOHUK Juisd TexH. By3oB / FO. M. Jlaxtun, B. II.
JleonTheBa. - 5-e u3z., crepeotun. - Mocksa : Anbsiae, 2009. - 528 c. : uin. - bubnuorp.: c. 520. -
[Ipenm. yka3z.: c. 521-523.

3. MarepuanoBeicHHe M TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepUAIOB : YUEOHHK IS
CTYZICHTOB BY30B, OOydYaroIMXcs IO HaIp. MOArOTOBKHM OakamaBpoB M maructpoB / [B. b.
ApzamacoB, A. H. Bomukos, B. A. T'omoBun u np.] ; mox pen. B. b. ApzamacoBa, A. A.
UYepenaxuna. - 2-e 3., crep. - Mocksa : Akagemus, 2009. - 448 c.

4. MarepuanoBe/ieHe U TEXHOJOTHYECKHE IMPOIIECChl B MAIIMHOCTPOCHHUH : yuel. mocolue
st By3oB / C. U. boroayxos, A. [I. [Ipockypun, P. M. CyneiimanoB [u ap.] ; mox o6mr. pex. C.
. boroayxosa. - Ctapsriit Ockoi : THT, 2012. - 560 c.
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IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1

%82
3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/

Matrepuansl aias jaun ¢ OB3

Becy xontent OBC mpencraBimeH B Buae (BaiyoB  crienuanbHOrO (hopmarta I
BOCIIPOM3BE/ICHUSI CHUHTE3aTOPOM pEYM, a TakKe B TECTOBOM BHJE, NPUTOJHOM IS
MIPOYTEHHSI C UCIIOJIL30BAHUEM SKPAHHOM JTyTbI U HACTPOHKON KOHTPACTHOCTH.

2.2.3.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JIUCHUIIJIMHBI

CaeneHusi 00 OCHAIEHHOCTH IMCHMILIMHBI CHENHMAJIM3MPOBAHHBIM H J1a00pPaTOPHLIM
000py/I0BaHHEM U MPOTPAMMHBIM 00ecneYeHrueM

No Bup 3anstuii HaumenoBanue | OcHalleHHOCTH CIIEIIMATbHBIX [Tepeuenn
o\ CICIUAIBHBIX | TOMEIIEHUH ¥ MOMEIIECHUH JJIst MPOrPaMMHOTO
MOMEIICHUH U CaMOCTOSITEIIbHOU PabOThI obecrieueHus.
MOMEIIEHUH 17151 PexBu3uTHI
CaMOCTOSITEITLHO MIOJITBEP K TAFOIIETO
i paboThI JIOKYMEHTa
1 | Jlekuuu VYyeOHas MeOenn ayJIuTOpHas c
ayTUTOPUS I | KOJMYECTBOM pabo4YnMxX MECT B
MIPOBEICHUS COOTBETCTBUHM C KOJIHYECTBOM
JIEKIIMOHHBIX CTYJICHTOB abodyee MecTo
3aH;ITHﬁ np};ionaBa’TenI;, J0CKa OnepauHOHan
2y IUTOpHAS. CI/ICTeMaV Windows,
KommerorepHas TEeXHHKA! Oq?HCHHH _ TaKet
p Microsoft Office
KOMITJICKT MPOSKIIMOHHOTO
Cucrema
000pyIOBaHUS: .
HOYTOYK/KOMIIBIOTED, BHAICOKOHEpeHIii
.. | KonTtyp.Tonx
MIPOEKTOP, MPOEKIIMOHHBIN
9KpaH/IocKa.
2 [TpakTueckue | YueOHas Mebens ayJIuTOpHas c
3aHATHS ayTUTOPUS I | KOJMYECTBOM pabOYMX MECT B
MIPOBEICHUS COOTBETCTBUHM C KOJIHMYECTBOM
MPaKTUYECKUX CTYIEHTOB, pabodee MecTo
3aHATUN MpenoaBaTes, J0CKa
ayIUTOpHAs. OneparmoHHas
KommerotepHas TexHuka: | cuctema  Windows,
KOMITJICKT MPOSKIIMOHHOTO | O(UCHBIHA maker
00opynoBaHUS: Microsoft Office
HOYTOYK/KOMIIBIOTED, Cucrema
MIPOEKTOP, MPOEKIIMOHHBIN | BUICOKOH(EepEeHIUI
9KpaH/oCKa. VYerpoiictBa, | Kontyp.Tonk
MOKITIOUEHHBIC K CETH
WHtepHer, JOCTYII B
ANEKTPOHHYIO
nH(}OPMALIMOHHO-
obOpazoBarenbHyto cpeny HTU
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(pumman) YpdV,
JUIEH3UOHHOTO
MPOrpaMMHOTO 00ecTIeueHUs

KOMILJICKT

CamocrosiTenbHas
paboTa CTy/IeHTOB

TTomemenus

JUIST
CaMOCTOSTENLHO
11 paboThI
00yJaroImXxcst

Meo0enb ayJIUTOpHas C
KOJMYECTBOM padO4YMX MECT B
COOTBETCTBUHM C KOJMYECTBOM
CTYJICHTOB, pabouee MeCTO
IIperoiaBaTels, J0CKa
ayJIUTOpHAs.

KomnbrotepHas TeXHUKA:
KOMILJIEKT IPOEKIIHOHHOTO
000pyIOBaHUS:
HOYTOYK/KOMITBIOTED,
IIPOEKTOP, IIPOEKIIMOHHBII
9KpaH/I0CKa. YcrpoiicTBa,
MOJIKIIFOYEHHBIE K CETH
WHrepHer, JNOCTYII B
JIEKTPOHHYIO
UH(POPMAIIMOHHO-
oOpazoBarensuyo cpeny HTU
(pumman) VYpdY, KOMIUIEKT
JIMLIEH3UOHHOT O
MIPOTrpaMMHOTO 00€CTIeUeHUS

OnepanonHas
cucrema Windows,
ouCHBII MaKeT
Microsoft Office,

Horosop
IIPENOCTABICHUE
MOCTOSIHHOTO
JocTyna K
HNuTepuer

Ha

CCTHU

Tekymunii
KOHTPOJIb U
MIPOMEKYTOUHAS
aTTecTaus

Vuebnas
ayJIUTOPHS IS
TEKYILEro
KOHTPOJIA U
MIPOMEKYTOUHO
¥ aTTecTaryu

Meo0enb ayJUTOpHAas C
KOJMYECTBOM pabo4yuxX MeCT B
COOTBETCTBUHM C KOJMYECTBOM
CTYACHTOB, paboyee MeCTO
IIpenojaBaTeis, J0CKa
ayJUTOpHasl.

KomnbrorepHas TeXHUKa:
KOMILJIEKT MPOEKIIMOHHOTO
00opynoBaHUS:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOD, IIPOEKIIMOHHBIN
JKpaH/aocka. YcrpoiicTsa,
MOJIKJIFOUYEHHBIE K CETH
WHrepHer, JIOCTYII B
INEKTPOHHYIO
MH(}OPMALIMOHHO-
obpasoBatensHyto cpeny HTU
(bumman) YpdY, koMIuiekT
JULEH3UOHHOTO
MIPOTPaMMHOTO 00eCTIeUeHUS

OneparmoHHas
cucrema Windows,
o(QUCHBIN MTaKeT
Microsoft Office
Cucrema
BUJICOKOH(DepeHITHiA
Konryp.Tonx
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2.3. PABOYAS ITPOI'PAMMA JIUCIUIIJIMHBI «<METAJIJIOBEAEHUE»

2.3.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUN JUCHHUITJIMHBI

2.3.1.1. TexHoJioruu 00y4eHus1, HCIOJIb3yeMble MPU U3YUYEHUH THCHUILTHHBI MOTYJIA

[Ipy W3y4YeHHH AMCUUIUIMHBI MPUMEHSETCS TPAAULMOHHAs (PENpOIyKTUBHASI) TEXHOJIOTHS

00y4eHusl.

2.3.1.2. Ilnanupyemble pe3yJbTaThl 00yuYeHHs1 (MHIMKATOPHI) MO0 JUCUHHUILINHE

Koa m HauMeHOBaHMe
KOMIICTCHIIUH

IInanupyemble pe3yabTaTbl 00y4eHHs (MHAUKATOPHI)

OIIK 5. Cnocoben
000CHOBaHHO BHIOMpATH
MaTepUabl AJIs U3IEIHHA U
TEXHOJIOTUYECKUX MPOIECCOB
Ha OCHOBE aHAIIN3a UX
(U3NKO-MEXaHUYCCKHUX U
TEXHOJIOTUYECKHUX CBOMCTB, a
TaKXKe MPUMEHSATh METOIbI
dhopMooOpa3oBaHUs U
00paboTKu AJI11 00CCTICUCHHS
TpeOyeMbIX
IKCILTYaTaIHOHHBIX
XapaKTePUCTHK

3HaTh.

- (hbU3UKO-MEXaHUYECKHE, AKCIUTyaTaIllMOHHBIC u
TEXHOJIOTHYECKUE CBOICTBA MaTEPHAJIOB.

YMerTh:

- 000CHOBaHHO BBIOMpATh MaTepUANIbl ISl KOHKPETHBIX yCIIOBHIMA
AKCILTyaTaIuH.

Baagern:

- HaBBIKaMU OOecCIedeHUs TPeOyeMbIX XapaKTEPUCTHUK U3EIHS
Ha OCHOBE BBIOOpA MaTepuasa U TEXHOJIOTHUHU.

2.3.1.3. Conep:kaHue TUCHUILINHBI

Kon
pa3zniea,
TeMbI

Pa3znen, tema
JUCHUILINHBI

Conepxanue

P1

@®a30BbIE IPEBPALLEHHUS [TPU
OXJIAXKICHUU

IlepnutHOE mnpeBpamieHue. Peakius 3BTEKTOMIHOTO
pacraga, MeXaHM3M M KHHETHMKa 0Opa30BaHUS
MIEPIIMTHOU KOJIOHHH. Crpykrypa IIEPJINTA.
Juarpamma U30TEPMHUUYECKOTO IIpeBpaLICHUs
ABTEKTOUJIHOM  CTaJIH. Tunsl  U30TEPMHUUECKUX
JuarpaMM pacrnaza IepeoXJIaXIEHHOIO ayCTEHMTa
(Mo mepiAUTHOMY MEXaHW3My) B  YIJIEPOIUCTHIX
ctayiX. OCHOBHBIE 3aKOHOMEPHOCTH BBIJCIICHUS
M30BITOYHBIX (ha3 MpHU MEPIUTHOM IPEBPALICHUH.
JlosBTeKTOUAHBIE  CTajdM:  BBIACIEHHE  (eppuTa.
3a3BTEKTOMHBIE CTaJM: BBIJCIICEHUE LEMEHTHUTA.
[IepnuTHOE NpEBpalECHNE B JIETHPOBAHHBIX CTAJISIX.

MapreHcutHoe npeBpanieHue. TepMoAnHaAMHUYECKHIT
CTUMYJ M MEXaHWM3M MAapTEHCUTHOIO IpEBpallECHUs.

Kpucrannorpadgusi MapTEHCUTHOrO MpPEBpAIICHHUS.
Knaccudpukanus MapTEHCHUTA. Crpoenne
MapTEHCUTHBIX KPHUCTAJIJIOB. Kuneruka
MapTEHCUTHOTO IIPEBPALEHUS. Tepmunueckas
crabunuzanus aycreHurta. BiausHue nedopmanuu Ha
MapTEHCUTHOE IIpeBpalleHue. BnusHue cocraBa

ciuiaBa Ha noioxkenme My W3MmeHeHune CBOICTB
CILJIABOB IIPH 3aKAJIKE HA MAPTEHCUT
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beitnutHoe mnpeBpamenne. Kunernka OEWHUTHOTO
npespanicHus. CTpyKTypa BEpPXHETO M HHKHETO
OeiiHuTa. MexaHu3sM OCHHUTHOIO IpeBpallEHUs.
MexaHuueckue CBOWCTBa cTajiel C OCHHUTHOMN
CTPYKTYpOH.

Pacnmag  mepeoxiiaXIeHHOTO aycTeHuUTa  IIpU
HENpepbpIBHOM OxJaxaeHUH. Cranab 3BTEKTOMIHOIO
cocTaBa, CTpyKTypHOe 1oiie. CTajb JOIBTEKTOUIHOTO
cocTaBa, CTpYKTypHoe nose. Cranab 3a3BTEKTOUIHOIO
COCTaBa, CTPYKTYPHOE IOJIE.

P2

[IpeBpamienus npu Harpese.

HarpeB Hmxe kputumueckux touek. Cheponamszanusi.
Koarynsuus. Bnusgaue gerupoBaHus.

Harpes Bblme kputudeckux touek. [IpeBpamienue
MEPJINTA B AyCTEHUT 3BTEKTOMJHON cTanu. KuHernka
ayCTEHUTHOTO IIPEBPALLCHHUSL. Juarpammbl
o0Opa3oBaHus ayCTEHHUTA YcnoBHO —
6e31udPy3MOHHBIHI MEXaHU3M ayCTEHUTHOT'O
MIpEBpAILCHUS.

Poct aycrenuTHOro 3epHa mnpu HarpeBe. BnusHue
JIETUPYIOLIUX 3JIEMEHTOB Ha POCT 3€pHA.
HacnencTtBeHHO KpYyMHO3EpHUCTBIE U HACJEICTBEHHO
MEJIKO3EpHHUCThIE CTaJIH. CrpykrypHas
HACJIEICTBEHHOCTh IPU ayCTEHUTU3ALIUU.

P3

[Ipoueccsl mpu  OTIyCKE
cranen

Otnyck B cransax. Lens ornycka. [apamerpst
otnycka. [lepepacnpenenenue yriepoaa. Beinenenue
MIPOMEKYTOUHBIX KapOouoB. Brigenenue
[IEMEHTUTHBIX KapOUIOB.

[IpeBparenus npu otmnycke. BiusHue nerupyronmx
AJIEMEHTOB: pacmnaj MapTeHcuta. ObpazoBaHue
CHeIUalbHBIX KapOumoB. Bo3Bpar u
pekpucTauM3anus o-assl. Pacnaa ocratounoro
aycreHuTa. /lucnepcnoHHOe ypoyHEHHE CTalH.
OTnyckHast XpyInKOCTh CTalu. SIBieHue
OXpYMUUBAHU CTAJM NpU oTiycke. HeoOparnmas
OTITYCKHasl XpynKocTh. OOpaTumas OTIycKHas
XpyHKocTb. Mepbsl 60pb0bI ¢ 00paTUMON OTITYCKHOM
XPYIKOCTBIO.

P4

Tepmuueckoe BO3ACICTBHE
Ha METaJUIbl U CIUIaBBI

Bunsr TEPMUYECKON 0o0paboTku METaJUIOB.
IIpenBaputenbHas u okoHuatenbHas TO. OCHOBHBIE
nmapamMeTpbpl  pekuMa  TEPMUYECKOH  00paboTKH.
Knaccugukanus sunos TO, XTO, TMO.

Orxur. Omxkur 1 poma TrOMOT€HHU3ALMOHHBIN
(muddy3HMOHHBIN), PEKPUCTALIM3ALMOHHBIN, OTKUT
JUISl CHATUS BHYTPEHHMX HanpsbkeHuil. OTxur 2 poaa
MIOJIHBIA OTKUI' HEIOJIHBIA OTKUI H30TEPMHUYECKUU
OT)KUT HOpManu3auus. Temneparypbl HarpeBa cTalld
IIPU OT)KUTE

3akanka cranu. [lonHas v HemosHas 3aKanka. (3a1aqu,
CYLIHOCTh MpOIECCa, PEXHUMBI, CTalld, CTPYKTYpa,
cBoiicTBa). OXJaxaeHUEe MpU 3aKaJIKe. 3aKaJOYHbBIC
Cpelbl U HMX CBOMCTBA, BBHIOOp 3aKaJIOYHOM Cpeibl.
[TpokanuBaeMoctb. CrnocoObl 3aKajKu. 3akanka

16



KOHILICHTPUPOBAaHHBIMM ~ HCTOYHUKAMU  DHEPTUH.
Jlazepnas 3akanka, 3akamka TBY. OOopymoBaHuUE,
pPEeKUMBI, cTanu ais 3akaiku. OcobeHHoCTH (Pa30BbIX
npeBpalieHnit W (OPMHUPOBAHUSL CTPYKTYpPhl IIpU
cKkopocTHOM HarpeBe. CyIIHOCTh IJIA3MEHHOM U
AIIEKTPOAYTroBOil 3akanku. OOmmMe npeuMyllecTBa
MOBEPXHOCTHOM  3aKAJKM  KOHIIEHTPUPOBAHHBIMHU
UCTOYHUKAMU SHepruu. (OcoOEHHOCTH CTPOCHHUS
3aKaJICHHBIX CIIOEB IIPU Ja3€pHOM, IUIA3MEHHOMN
3aKaike u 3akanke TBYU

OTnyck 3aKajeHHOM CTalu, IPOLIECCHI,
MPOUCXOISIIME NIPU OTHYCKe. BhICOKMIA cpeiHumid,
HU3KUHI OTIYCK: LIEJIH, PEKUMBI, CTPYKTYpa, CBOMCTBA

XuMHUKO-TepMuUecKas o0padoTka cranu. Llemenranus
cTany (3aJauu, CyIHOCTh IPOLIecca, PEKUMBI, CTANIH,
CTPYKTYpa, CBOMCTBA). A30TUPOBaHHE CTANU (3a/1a4H,
CYIIHOCTb ITpOLecca, PEXKUMBI, CTAJIN CTPYKTYpa,
CBOICTBa). A30TUPOBAaHUE /7Sl TIOBBIIICHUS
HOBEPXHOCTHOW TBEPJOCTH U U3HOCOCTOUKOCTH.
AHTUKOPpPO3UOHHOE a30THpoBaHue.. [{uanupoBanue u

AHMHKO-TEPMIHECKOE | murponemenrarus (3aauu, CyIIHOCTh Ipoliecca

TEPMOMEXaHHYECKOEC P > CYIE poreced,
P5 . PEXUMBI, CTAJIH, CTPYKTYpPa, CBOMCTBA).

BO3/ICHCTBUE HA METaIbl U

CLLIABEL BeicokoTeMnepaTtypHas, HU3KOTeMIIepaTypHast

HUTpoueMeHtauus. luddy3nonnas meramnzanus
(3aauu, CyIIHOCTb IPOLIECCa, PEKUMBI, CTANIH,
CTPYKTYpa, CBOMCTBA).

Tepmomexannyeckas oopadotka. BTMO (3agaun,
CYIIHOCTB IpOIeCcca, PEXKUMBI, CTallN, CTPYKTYpa,
cpoiictBa). HTMO (3amauu, cymHocTs mpoiiecca,
PEXKUMBI, CTaJIU, CTPYKTYpPa, CBOWCTBA.

2.3.1.4. 5131k peaiM3aluM MPOrPaMMBbl
[TporpamMmMa AMCHUIUIMHBI pealn3yeTcs Ha rocy1apcTBEHHOM si3bike Poccuiickoit deneparum.

2.3.2. YYEBHO-METOAUWYECKOE WU HWH®OPMALIMOHHOE OBECIEYEHME
JANCHHUITVINHBI

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Cnecapuyx, B.A. MarepuanoBeneHne M TEXHOJOTHUS MaTepUaJoB @ Yy4eOHHK /
B.A. Cnecapuyk. — Munck : PUIIO, 2019. — 393 c. : un., Tabmn., cxem. — Pexxum goctyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600116 (mara oOpareHwus:
08.02.2021). — bubmuorp.: c. 384. — ISBN 978-985-503-937-3. — TeKkcT : 3JIEKTPOHHBII.

2. Comunes, F0.I1. Marepuanosenenue : yueonuk / FO.I1. Conmrnes, E.W. Ipsxun ; mox pexn.
FO.I1. Connuena. — 7-e uza. — Cankt-IlerepOypr : Xumuznar, 2020. — 784 c. : wi. — Pexum
nocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=599263 (nata
obpamenust: 08.02.2021). — ISBN 978-5-93808-345-6. — TekcT : 27€KTPOHHBIA.

3. Counnes, [0.I1. MarepuanioBeaenue: npumMeHerre u Beioop marepuanon / FO.IT. Connies,
E.M. bopzenko, C.A. Bonorkanuna. — Cankr-IlerepOypr : Xumusaar, 2020. — 200 c. : ui. —
Pesxxum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=102722
(mata obpamenus: 08.02.2021). — ISBN 978-5-9388-361-5. — TekcT : 31eKTpOHHBIH.

ITeyaTHbIE U3TaHUSA

17


https://biblioclub.ru/index.php?page=book&id=600116
https://biblioclub.ru/index.php?page=book&id=599263
https://biblioclub.ru/index.php?page=book&id=102722

1. Mocecos, Mapat JlaBugoBud. OCHOBBI MeTaJTOBEICHUS U cBapkH [ TekcT] : yue0. mocodue
1tst By30B / M. JI. Mocecos. - Mocksa : DOPYM : Uuadpa-M, 2017. - 128 c. : un. - (Beicmiee
obpasoBanue : bakanaBpuar). - bubmmorp.: ¢. 125-126. - I'pud. - ISBN 978-5-00091-187-7 -

AB (10 3k3.)

2. Ilauypun, I'. B. JlonroBe4HOCTh YIPOUYHEHHBIX METAJIJIOB | CIUIABOB : yueOHOe mmocobue / I'.
B. ITauypun, B. B. I'ankun, B. I'. [Tauypun. - Crapsiit Ockon : THT, 2020. - 227, [1] c. : u. -
bubnuorp.: c. 221-227 (80 nazg.). - I'pud. - ISBN 978-5-94178-554-4 : 2 k3.

3. A.IL I'ynsaes. MetamnoBenenue : yaeOnuk st By3oB / A. I1. I'ymsieB, A. A. I'ynsies. - 7-¢
u3]1., mepepad. u mom. - Mocksa : AnbsiHe, 2011. - 644 c.

4. MarepuanoBeJeHIE U TEXHOJIOTHYECKHUE MTPOIIECChl B MAIIMHOCTPOSHUH : yue0. mocodue
s By30B / C. U. boronyxos, A. 1. IIpockypun, P. M. Cynetimanos [u ap.] ; mox obmr. pex. C.
. Boronyxosa. - Crapsiii Ockon : THT, 2012. - 560 c.

HpOd)eCCI/IOHaJIbHLIe 6331)1 JaHHbIX, I/IH(])OpMaIIHOHHO-Cl'lpaBO'lHBIe N NMOUCKOBLbIEC CUCTEMBI
3. http://lib.urfu.ru/mod/resource/view.php?id=1909

4. https:/Inti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1

%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

Marepuaus! s aun ¢ OB3

Bece kontentr OBC mpencraBneH B Buue (aiinoB crnenmansHOro Qopmara s
BOCIIPOMU3BEJICHUS CUHTE3aTOPOM PEYH, a TAKKE B TECTOBOM BHJIE, MPUTOJHOM I IPOUYTEHUS C
HCIIOJIb30BAaHUEM SKPAHHOM JIYIIB 1 HACTPOMKOW KOHTPACTHOCTH.

2.3.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

CBengennss 00 OCHAIIEHHOCTH JHCIHHUILIMHBI

000py/10BaHNEM U MPOTrPAMMHBIM o0ecreyeHneM

CIeNUATU3UPOBAHHBIM M J1a00pPaTOPHBIM

Ne | Bwupa3ansatuii | HaumeHnoBan OcCHaIeHHOCTh CHeIUaTbHBIX
m\It e MOMEIIEHUN U ITIOMEIIeHUN 111
ClieliuaabHbI CaMOCTOSITENIbHOM pabOThI [Iepeuenn
X MIPOrPaMMHOTI0
MTOMEIICHU I oOecrieyeHus.
51 PexBusutel
MTOMEILEHHI TTOITBEPKIAIOIIETO
JUTSt JIOKyMEHTA
CaMOCTOSITEN
bHOW paboOTHI
1 | Jlexnumn VYyeOHnas Mebenp ayTuTopHas ¢ KOJIUYECTBOM
ayIUTOpUs pabounx wmecT B cooTBeTcTBUU c | OmepanmoHHas
TS KOJIMYECTBOM CTY/AEHTOB, pabouee | cucrema Windows,
MPOBEACHUS | MECTO MpenoiaBarels, nocka | oucHbIi MaKeT
JICKIIMOHHBIX | ayJAUTOPHAas. Microsoft Office
3aHATUI KommnbrorepHas texHuka: kKoMmIiuiekT | Cucrema
MPOEKIIMOHHOTO 000OpyIOBaHUs: | BUIEOKOH(DEPEHITUI
HOYTOYK/KOMITBIOTED, npoektop, | Kontyp.Tonk
MIPOCKITMOHHBIN SKPaH/I0CKA.
2 | JlabopaTopHbI YyeOHnas Mebens aymuTopHas ¢ konudecTBoM | OrneparroHHas
€ paboThI ayauropuss | pabounx MecT B CooTBeTcTBMHM ¢ | cuctema  Windows,
JUTSt KOJIMYECTBOM CTYJEHTOB, pabouee | o(UCHBII MaKeT
IPOBEJICHUST | MECTO npernoaaBaTes, nocka | Microsoft Office
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71a00paTOPHBI | ayAUTOPHASI. Cucrema
X pabor KomnploTepHasi TeXHHMKa: KOMIUIEKT | BUJICOKOH(EpEeHIUI
MPOEKLIMOHHOT O obopynoBanusi: | Kouryp.Tonk
HOYTOYK/KOMIIBIOTED, MIPOEKTOP,
POCKIIMOHHBIN 9KpaH/IoCKa.
VYcerpoiicTBa, HOAKIIOUEHHBIE K CETU
WHTepHeT, IOCTyIl B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaATEIBHYIO
cpeny HTU (puwmman) VYpdV,
KOMIUIEKT JUIIEH3UOHHOTO
MPOrPaMMHOTO O0eCTIeueHUs
Camocrositens | [Tomemenuss | Mebenb ayquTopHasi ¢ KOJIMYECTBOM
Hasg pabota | s pabouux MecT B COOTBETCTBHUHU C
CTYJICHTOB CaMOCTOSITeNl | KOJIMYECTBOM CTYyJIEHTOB, pabouee
BHOM pabOTHI | MECTO npenojaBaTes, nocka | OnepanuoHHas
00y4aroIuXxc | ayAuTOpHAasl. cuctema Windows,
1 KommnproTepHass TeXHHKA: KOMIUIEKT | O(HCHBIH MaKeT
IPOCKIHOHHOTO obopymoBanus: | Microsoft Office,
HOYT6y1(/KOMHEIOT€p, MIPOEKTOP, Torosop Ha
HPOEKLHMOHHbIH HBKpaH/,HOCKa. IPELOCTABICHHE
VYcerpolicTBa, NOAKIIOUYEHHBIE K CETH
IIOCTOSTHHOTO
WuTepHeT, O0CTyn B DJIEKTPOHHYIO focTyma K cerH
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO Marepuer
cpeny HTU (pumman) VYpdV,
KOMIUIEKT JIMLIEH3UOHHOTO
MPOrPaMMHOT0 oOecreueHus
Tekymnit VYyebnas Mebenb aynmuTopHasi ¢ KOJIMYECTBOM
KOHTPOJIb U aynuTopusi | paboynMX MECT B COOTBETCTBUU C
MIPOMEKYTOUH JUISL KOJIMYECTBOM CTYJIEHTOB, palouee
as aTTecTalus TEKYLEro | MECTO npenoaaBaTes, J0CKa
KOHTPOJISI U | ayAUTOPHAS. OnepanroHHas
npoMexxyTod | KommbroTepHasi TexHHKa: KOMIUIEKT | cuctema  \Windows,
HOM MPOEKIIMOHHOTO o0opynoBaHus: | OPUCHBII MaKeT
aTTeCTallud | HOYTOYK/KOMITBIOTED, npoekTop, | Microsoft Office
MPOEKIIMOHHBIN sKpan/nocka. | Cucrema
YcrpolicTBa, MOJKIIOYEHHBIE K CETH | BUICOKOH(pEpEeHIIUH
Nutepner, nocryn B anekTpoHHYyr0 | KonTyp.Tonk

MH(POPMAaLIMOHHO-00pa30BaTEIbHYIO
cpeny HTU (pumman) VYpdV,
KOMILJICKT JMLIEH3UOHHOTO
IPOrPaMMHOTr0 o0ecreyeHus
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