,U,OKYMEHT noanucay ﬂpOCTOI?I BHEKTDOHHOVI noanucbro

NHdopmaums o BgaenBae: c
Abopyas o vy HETOCYIaPCTBEHHOE YacTHOE 06pasoBaTe/bHOe
NlonxHocTb: [lupe YIPECKACHUEC BBICIICTO 06p330BaHI/Iﬂ

a0 «Texuuueckuii ynusepeurer Y T MK»

[lata noanucanng:
YHUKaNbHbIV NpOrPamMHbldgIioy
df48b51be157e2f6cf8adrd3bc04ff59abaeacac

PABOYAS ITPOT'PAMMA JUCHUTI/INHDBI

MarepuajioBeieHue
3akperuieHa 3a kadeapoit MeTAJLUTIypruu
Y4eOHblil m1an Crenuansaocts 21.05.04 TopHOoe neno HampaBieHHOCTH (MPo¢uib) "DIEeKTPOXO3sIMCTBO,

MalIuHbl ¥ 000pYIOBaHUE TOPHBIX MPEITPUSITHIA"

Kpanuduxarus TI'opHblii HHIKeHep (CIIeLHAJINCT)
®opma 06ydeHust O4YHasA
OO0mast TpyIoeMKOCTh 43ET

Pacnpe)le.neﬂne YacoB JUMCHHUILIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Hroro
Henens 16 2/6
Bup 3anaTuii vio | po | vho PII

Jlexun 14 14 14 14
JlaGoparopubie 14 (14 |14 |14
Koncynpranuu 2 2 2 2
Uroro ayx. 28 |28 |28 [28
Konraxtnas padora |30 (30 |30 |30
Cawm. paborta 87 |87 |87 |87
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 144 | 144




Pa3paboTunk mporpaMmst:

Kano. mexw. Hayk, 00y. kagedpwl, Xyoopoxckosa FOnus Bukmoposna

Pabouast mporpaMma QUCIMTUTAHEL
MarepuanoBeneHue
paspabotana B coorsercTBrr ¢ PTOC BO:

®DenepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENIbHBINA CTAHAAPT BBICIIET0 0Opa30BaHusl - CIEHUATUTET Mo crenuansHocT 21.05.04
T'opnaoe neno (mpuxa3z MunoopHayku Poccun ot 12.08.2020 1. No 987)

COCTaBJICHA Ha OCHOBAaHHUHU yLIC6HOFO IJ1aHa:

CrenanbHocTb 21.05.04 TopHOe eno HanpaBiIeHHOCTh (TPOQHIIE) "DIEeKTPOX03SHUCTBO, MAIIIMHBI U 000PYI0BaHHE TOPHBIX
npeanpusaTun"

YTBEPAKIEHHOIO y4€HBIM coBETOM By3a 0T 20.10.2021 mpoTokos Ne 11.

T'ox Hauwana nogrorosku: 2022

Pabouas nmporpamma o00peHa Ha 3acefaHUU Kadeaps
MeTaLTypruu



1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OINK-5: CnocobeH NpMMeHATbL MeToAbl aHanu3a, 3HaHUsS 3aKOHOMepPHOCTEN NOBeAeHUs, yrpaBneHus
CBOMCTBaMMU FOPHbIX MOPOA U COCTOAHMEM MacCUBa B npoueccax Aobbiun U nepepaboTkn NonesHbIX
McKonaeMmbIX, a Takke NPU CTPOUTENLCTBE U IKCNITyaTauum NoA3eMHbIX 06 beKTOB

MOIK-5.1: 3HaeT meToabl ynpaBreHns CBOMCTBaMN U yNpaBieHNUsi COCTOSIHMEM MaccuBa ropHbIX MOpos

MNOMMK-5.2: BnageeT HaBblkamy onpeaesieHnsi NapaMeTpoB KOHCTPYKTUMBHBIX 3/IEMEHTOB CUCTEM pa3paboTku,
HOPMaTMBHOW NMPOYHOCTU UCKYCCTBEHHBIX MacCUBOB, CMOCOB0B NoAAep)KaHNs OYMCTHOIO NPOCTPAHCTBA U
ynpaBreHnsi COCTOSIHUEM MaccuBa

OlNK-6: CnocobeH NMPUMEHATb MeTOoAbl aHann3a u 3HaHuA 3aKOHOMepHOCTeﬁ nosegeHuA v ynpasneHus
cBoMCcTBaMu FOPHbIX NOpOoA4 U CoCToAHMEeM MaccuBa B npoueccax [Oo6bLIYM N nepepaGOTKM TBepAabiX
none3HbIX UCKOMaeMbIX, a TaKKe Mpu CTpountTesnibCTBe U IKCcNJyaTaumnm noa3eMHbIX o6beKToB

MOIK-6.1: 3HaeT meToabl ynpaBneHns CBOMNCTBaAMM M YNpaBIieHUs COCTOSHMEM MacCcuBa ropHbIX Nopos

MOTK-6.2: Bnageet HaBblkaMu onpeaerneHms napameTpoB KOHCTPYKTMBHbBIX 3NIEMEHTOB CUCTEM pa3paboTku,
HOPMAaTMBHON NMPOYHOCTU MCKYCCTBEHHBIX MacCMBOB, CNOcob0OB NogaepXKaHns O4NUCTHOIO NPOCTPAHCTBA U
YMpaBreHns COCTOSIHUEM MaccuBa

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCS H0/KEH

1.1 |3narn:

1.1.1] 1. OGiue cBeeHUs O COBEPIICHHOM U pealbHOM CTPOSHHH MaTePHaioB, U UX cBoicTBax; OcobeHHOCTH (ha30BOTO
COCTOSTHHS M IPHHITUITEL PETYTUPOBAHUS CTPYKTYPHI € IIETBI0 TOIyIeHHs TPEOYEeMOTo YPOBHS CITy)KeOHBIX CBOWCTB;
3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, pa30Bbie PEBPAIICHUS B MaTepHAaJIax, BIUSHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOMCTBA MaTepuasioB. TEeXHOIOTHYECKUE MTPOLIECCHI IPOU3BOICTBA U 0OPAOOTKH PA3IHMYHBIX MATECPUATIOB.
TexHOMOTHYECKUE MPOLIECCHl IPOU3BOCTBA U 00PAOOTKH Pa3IHYHBIX MATEPHATIOB. TEeXHOIOTMYECKUE POLIECCHI
MIPOU3BOJICTBA U 0OPAOOTKH PA3IUIHBIX MATEPHAJIOB.

1.2 | YmeTh:

1.2.1 | 1. TTonp3oBaTbcs CrIpaBOYHBIMU JIAHHBIMH 110 XapaKTEPUCTUKAM MaTepHaJoB U criocobaM ux o0padboTku; OCylecTBIATh
BBIOOp MaTEpHAJIOB IO 33JJAHHBIM XapaKTEPUCTHKAM. AHAITM3UPOBATh BIHMSHAE CIIOCOO0B 00pabOTKH MaTepHajoB Ha UX
xapaktepucTHKH. [Tomp30BaThCs MpuOOpaMu MeTaIIOrpa@uIecKoro HCCIEIOBaHUS CTPYKTYpHI; Pacmo3HaBate myremM
aHaJIM3a CTPYKTYPHI U CBOWCTB NPUHAIICKHOCTh METAJUTMYECKAX MATEPHANIOB (CTaJIeH, CIUIaBOB LIBETHBIX METAJLIOB), a
TaK)ke 0COOCHHOCTEH MX TEXHOJIOTHIECKOH 00pabOTKH (JINTOE COCTOSHUE, ITocie Ae(hOpMaIiH WK OTKUTa U 1p.).
OnpenensaTs Guzndeckue, XUMUIECKHE, MEXaHMIECKHE CBOMCTBA MATEPHAIIOB MPH PA3IMIHBIX BUAAX UCTIBITAHUH.

2. CTPYKTYPA U COAEP KAHUE JUCIUIITIMHBI (MOAY JIST)

Koxn HaumeHoBaHue pa3nesioB ¥ TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pa3nen 1. Beegenne 0
1.1 [Ipenmer MatepuanoBeneHus 1 ero 3HaueHne. Kparkue 6 1 0

CBeleHHs 00 NCTOPHH Pa3BUTHS METAIIIOBEACHHUS. 3a1auu
U 3HaYeHHe TUCHUILINHEL "Marepuanoenenue"”. Ponb
MaTepHUalloB B COBPEMEHHOM TexHuke. KpaTkue cBeneHus
00 UCTOpPUM Pa3BUTUS HAYKH O MaTepHajax.
CoBpeMEHHOE MaTEpHANOBEICHUE U €r0 3HAUYEHHUE B
YCKOPEHHH HAay9IHO-TEXHHIECKOTO IIporpecca.
Mertammnueckre 1 HeMeTaTMYeCKie MaTepualsl. /Jlex/

1.2 [Ipenmer matepuanoBeneHus U ero 3HaueHue. Kparkue 6 5 0
CBeIeHHs 00 NCTOPHU Pa3BUTHS METAIIIOBEACHHUS. 3a1aun
1 3HaYeHHe TUCHUILINHEL "Marepuanoenenue". Ponib
MaTepHUalloB B COBPEMEHHOM TexHuKe. KpaTkue cBeneHus
00 UCTOpPUM Pa3BUTUSA HAYKH O MaTepHajax.
CoBpeMEeHHOE MaTepPHAIOBEICHUE U €r0 3HAUCHNE B
YCKOPEHHH HAay9IHO-TEXHUIECKOTO IIporpecca.
Mertammueckue 1 HeMeTalInueckue Matepuaisl. /Cp/

Kon HaumeHoBaHue pa3ieioB U TeM /BUJ 3aHATHs/ Cemectp | Yacos | Ilp.nmoar. IIpumevanne
3aHATHS / Kype 4acoB
Pa3znes 2. OcHOBBI KpHCTAIOrPA(UH U TeOPUH 0

}Ie(l)eKTOB KPUCTALJINYECKOI0 CTPOCHUA




2.1

Kpucranmmueckue u aMopdHbIe Tena. ATOMHO-
KPHCTaJUINYECKOe CTpOeHHE. TUIIBI KPHCTAJITUNUECKUX
pewerok. Kpucramindeckas pelieTka 1 ee OlucaHue.
AHM30TpONHA ¥ CUMMeETpHs Kpuctamios. [lepuon, 6a3uc,
KOOPJIMHAIIMOHHBIE YHUCIIA, INIOTHOCTH YIIAKOBKU.
Kpucramnorpapudeckue cucremsl. OnpeneseHue
HHJIEKCOB HAIPABJIECHUH U INIOCKOCTEH.
Kpucrammnueckue cTpyKTypbl 1 OCHOBHBIE THIIBI
KpHCTaJUIueckux pemerok. Knaccupuxanus
KPUCTAJIOB IO THITY XUMUYECKOH CBA3H. AHU30TPOIUSI.
IMomimopdusm B Metamutax. CTpoeHHE peaTbHBIX
KpHCTaJUTHueckux Tel. TeopeTndeckas U peaabHast
IIPOYHOCTH MaTepuaio. Knaccudukanms nedexrosn
KPUCTAJNIMYECKOro CTpoeHusl. ToueuHsble, INHEHHbIE U
MIOBEPXHOCTHBIE Ie(peKThl. OCHOBHBIE TIOJIOKEHUS TCOPUN
aucnokanuil. KpaeBas aucinokarys 1 MEXaHH3MEI €€
nepeMerieHus. BUHTOBasT AUCIIOKAIHS M CIIOCOOE ee
nepemernenne. CMemannsle quciokanuu. O6pazoBaHue
JIUCIOKALUI U UX B3auMoJieiicTBUE. 3epHEHOE CTPOCHUE
MaTepHalIoB, rpaHuIbI 3epeH. OObeMHBIC Te(EKTHI.
JIMCIOKalMOHHBIN MEXaHU3M YIPOUYHEHHS TBEPABIX TEIL.
MozanuHoe 6JI0YHOE CTPOCHUE KPHCTAIIA.

/JTex/

2.2

Kpucramummueckue u amopdHble Tesna. ATOMHO-
KPHCTAJUTHYECKOE CTPOSHHE. THIIBI KPHCTAIUTHIECKUX
pemerok. Kpucranmudaeckas perrerka U ee ONuCaHue.
AHU30TpONUS U CUMMETpHsI KpucTasuios. Ilepuon, 6asuc,
KOOPJIMHAIMOHHBIE YHCIIA, INIOTHOCTh YIIAKOBKH.
Kpucramnorpadudeckue cuctemsl. OnpenencHne
WHJEKCOB HAIIPaBJIEHUH U MJIOCKOCTEH.
Kpucrannmuueckue CTpyKTypbl U OCHOBHBIE TUIIBI
KpHCTAJUTHUECKHX pemeTok. Kiraccnpukanms
KPUCTAJUIOB IO TUITy XUMUYECKOH CBA3H. AHU30TpPOIUSL.
Honumopdusm B metainax. CTpoeHne peanbHbIX
KpHCcTaJuInueckux Ten. TeopeTndeckas U peanabHast
IIPOYHOCTH MaTepranoB. Kiaccnouxanus nedexron
KPUCTaJLIMYECKOro CTpoeHus. ToueuHsle, IMHEHHbIE U
MIOBEPXHOCTHBIE Ae(eKThl. OCHOBHBIC MOJIOKEHHS TEOPUH
qucnoxanuil. Kpaesas auciokanusi 1 MEXaHU3MBI €€
nepeMerneHus. BUHTOBas ANCIOKAIHS M CIIOCOOEI ee
nepemerenre. Cmemannblie guciaokanun. ObpasoBaHue
JHCIOKAaUi U UX B3aUMOZAEHCTBUE. 3EPHEHOE CTPOCHHUE
MaTepHualioB, TpaHuIbl 3epeH. OO0beMHbIC Te()EKTHI.
JMCIOKaIMOHHBIA MEXaHU3M YIPOUHEHHS TBEPBIX TEll.
Mozan4Hoe 06JI09HOE CTPOSHHE KPHCTAIIA.

/Cp/

Kon
3aHATHUS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4yacoB

IIpumeuyanue

Pazpnen 3. CpoiictBa MmaTepuajioB. MeToabl
HCCIeI0BAHUA




3.1

OCHOBHBIE METOJIBI TIPSIMOTO UCCIIEAOBAHUS CTPYKTYPHBI:
MaKpOCKOTIMYECKUN, MUKPOCKOITHYECKHIA,
AIEKTPOHHOCKOITMIECKUH, PEHTICHOTpaQHICCKHH.
MeTto/1b1 KOCBEHHOTO U3Y4EHHS CTPOCHHUSI MaTepuaia
MyTeM aHajau3a PU3NYeCKUX U MEXaHHYECKUX CBOMCTB:
TEPMUYECKHM, TUIATOMETPUYECKHI1, MATHUTHBIH,
PE3UCTOMETPHUYECKHIA, CIIOCOOBI OTIPEIeTICHUS
TEXHOJOTUIECKUX U CIYKEOHBIX CBOHCTB.
Hcnonb3oBanre HHPOPMAITMOHHBIX TEXHOJIOTUH B
MarepuanoBeieHuu. KOHCTpyKIIMOHHAS IPOYHOCTh
MaTepualioB. MexaHHMUEeCKHe CBOWCTBA U CIIOCOOBI
oTpeieNIeHUs UX KOTMYECTBEHHBIX XapaKTEPUCTHK:
TBEP/AOCTbh, BA3KOCTbh, YCTAIIOCTHAS TPOYHOCTH.
Teepnocts no bpunemmno. Meron Poksenna. Meron
Bukkepca. Meron napananus. lunaMudeckuii MeTox (1o
[opy). OueHka BSI3KOCTH 1O BUAY UzoMa. OCHOBHBIE
XapaKTEePUCTUKH. TeXHOJIOTUYECKUE CBOMCTBRA.
OKcIulyaTallMOHHBIE cBOMCTBa. dusnyeckue

cBoiicTBa. /JIex/

32

OCHOBHBIE METO/IbI IPSIMOTO UCCIIEAOBAHUS CTPYKTYPHBI:
MaKpOCKONUYECKUH, MUKPOCKOIIUYECKUH,
ANIEKTPOHHOCKOIIMIECKHUH, pEHTTeHOTpaIIECKHUIL.
MeToabl KOCBEHHOTO U3y4eHHsI CTPOCHHUS MaTepraa
IyTeM aHajan3a PU3MICCKUX U MEXaHUYECKUX CBOMCTB!
TEPMHUYECKUHN, TUTATOMETPUYECKUH, MATHUTHBIMH,
PE3UCTOMETPHUYECKHIA, CTIOCOOBI OTpeIeTICHUS
TEXHOJOTUYECKUX U CIYKEOHBIX CBOHCTB.
Vcnonp3oBaHre HHPOPMAIMOHHBIX TEXHOJIOTHH B
MarepuanoBeieHuu. KoOHCTpyKIIMOHHAs IPOYHOCTH
MaTepuanoB. MexaHHueckrue CBOHCTBA U CIIOCOOBI
OTIpeIeNIEHUs UX KOJTMYECTBEHHBIX XapaKTEePUCTHK:
TBEPAOCTb, BA3KOCTbh, YCTAIIOCTHAS MTPOYHOCTb.
Teepnocts no bpunemno. Meron Poksenna. Meron
Bukxkepca. Meroa napananus. J{lunamMmudeckuit metof (1o
[opy). OueHka BI3KOCTH 1O BULY M3110Ma. OCHOBHBIC
XapaKTEePUCTUKH. TeXHOIOTHYECKUE CBOMCTBRA.
OKcIuTyaTallMOHHBIE CBOMCTBa. Dusnueckue

cBoiicTBa. /J1ab/

33

OCHOBHBIE METO/IbI IPSIMOTO UCCIIEAOBAHUS CTPYKTYPHI:
MaKpOCKOTIMYECKUH, MUKPOCKOITMYECKHH,
9NIEKTPOHHOCKOIMMYIECKHUH, peHTTeHOTpadHIeCKuil.
MeToabl KOCBEHHOTO U3y4eHHsI CTPOCHHUS MaTepraa
MyTeM aHanu3a GU3NIECKUX U MEXaHHUECKUX CBOMCTB!
TEPMHUUYECKUH, TUTATOMETPUYECKUIH, MATHUTHBIH,
PE3UCTOMETPUIECKUHN, CITOCOOBI OTpeIeNeHuUs
TEXHOJOTUYECKUX U CITYKEOHBIX CBONCTB.
Hcnonp3oBanue HHPOPMAITMOHHBIX TEXHOJIOTHIA B
MarepuanoBeieHuu. KoHCTpyKIIMOHHAs IPOYHOCTh
MateprasioB. MexaHHYeCKHe CBOWCTBA H CIIOCOOBI
OTIpeIeNIeHUs] X KOJIMYECTBEHHBIX XapaKTEPUCTHUK:
TBEPAOCTbH, BA3KOCTb, YCTAIIOCTHAS ITPOYHOCTb.
Tsepaocts no bpunennto. Meron Poksemna. Meron
Buxkepca. Meron napananus. Jlunamudeckuii Meto/1 (1o
[opy). OtieHka BSI3KOCTH 110 BHIY n3iioMa. OCHOBHBIE
XapaKTePUCTUKU. TeXHOJIOIrMYECKHUE CBOMCTBA.
OKcIulyaTallMOHHBIE cBoicTBa. Dusnueckue

cpoiictBa. /Cp/

10

Kopn
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeyanue

Paznen 4. Kpucraniuzanusi B 01HOKOMIIOHEHTHOH
cucreme. OCHOBBI TEOPUM KPHUCTAIN3AIMH TBEPABIX
Tesa. HepaBHoBecHasi kpucTaiausanus. Jlukpauus B
cIJIaBax




4.1

INousaTHA: TEpMOAUHAMUYECKAS CHCTEMA, KOMIIOHEHT,
(aza, cBoOoHAs SHEPrHs. TepMogHaAMIYECKHE OCHOBBI
TIporiecca IIaBIeHHs U KprcTautn3anui. [TlapameTpst
Iporecca KpucTammm3anuy. Kpucramsanus YicThIX
meTaiuioB. OCOOEHHOCTH CBOMCTB METAJLIOB B KUAKOM U
TBEPJOM COCTOSTHUSX. [IoHsATHE O ONVKHEM U JanbHEM
nopsizike. Y cioBue paBHOBecHs (a3 B OJTHOKOMITOHEHTHOM
cucreme. Ilepeoxnaxxaenue. [lonarue o TeopeTUdecKod U
(hakTHYECKOH TeMIepaTypax KpUCTaJUIU3aLHH.
[TapameTps! KpUCTAINIH3AIMN — CKOPOCTH 3aPOKIACHHS
LIEHTPOB U CKOPOCTH pocTa. [ oMoreHHas
kpucTayuu3anus. [ToHsATHEe 0 KPUTHUECKOM 3apOIbIIIE.
T'ereporennoe 3apoxaenue. Bausinue npumecei Ha
MIPOIIeCC KPUCTAIUTH3AUH. [IpHHIHIT CTPYKTYPHOTO U
pa3sMepHOTo cOOTBeTCTBHL. MoauduimpoBanue u
MoanQuKaTopbl. BeanunHa 3epHa KprUCTaUTH3YIOIIETOCs
MeTtamta. PaKTopsI, ONPEeIIONIe pa3Mep 3epHa IpH
3aTBep/eBaHUN. BimstHne pa3mepa u GOpMEBI 3epeH Ha
cBoiicTBa. Kpucramnusamus u cTpyKTypa CIUTKa
(ornmBkwu). JledexTsl CTpOeHHs CIUTKA, 00YCIIOBICHHBIC
0COOCHHOCTSIMH KpHCTAJUTH3alnH. MeTajuinaeckue
crexna. CkopocTHas 3aKaika u3 pacmiasa. OcobeHHOCTH
CTPOEHHMS M CBOWCTBA aMOP(HBIX CIIIIABOB, MX
ncrons3oBanre. OCOOSHHOCTH MpoIiecca 3aTBepACBaHUS
B HEPABHOBECHBIX YCIIOBHSAX. JINKBAIMS B CIIaBax.
Buyrpukpucrananueckas aukBanusi. KosgduunueHnt
JMKBalMu. BiausHMe TMKBALUKU HA CTPYKTYPY U CBOMCTBA.
@akTopEl, BIUAIONINE Ha pa3BUTHE Takoi qukBammu. Ee
YCTpaHEHHUE IMyTeM TePMUUECKON 00paboTKU. 30HaIbHAS
JMKBaLYs, MpsiMasi 1 oOpaTHast. JIMKBanus 1o yneabHOMY
BECY M BCIIC/ICTBHE pacciioeHust. Mepsl 60prOBI. /JIex/

4.2

[ousATHA: TEpMOAMHAMUYECKAS] CHCTEMA, KOMITOHEHT,
¢a3a, ceobogHas 3HEPTHA. TepMOTHHAMIYECKHNE OCHOBEI
Tpoliecca IIaBIeHUs U Kpuctaum3anud. [Tlapamerps
nporecca KpucTam3anuy. Kpucranimzanus 4ucTsIx
MeTtamioB. OCOOCHHOCTH CBOICTB METAIJIOB B )KUAKOM U
TBEPAOM COCTOSHUSX. [ToHATHE 0 OMMKHEM U JaTbHEM
nopsiake. Ycnosue paBHoBecus (a3 B 0ZTHOKOMIIOHEHTHON
cucreme. [lepeoxnaxxaenue. [lonarue o TeopeTHIeCKO U
(hakTHUIECKOH TeMIepaTypax KpUCTAIIH3AIIHH.
[MTapameTpsl KPUCTALIN3ALNHE — CKOPOCTH 3aPOXKJICHUS
LIEHTPOB U CKOPOCTh pocTa. [oMoreHHas
kpuctayu3anys. [ToHATHEe 0 KPUTHIECKOM 3apO/IBIIIIE.
T'ereporennoe 3apoxaenue. Biausaue npumeceit Ha
npouecc Kpuctajuinsanuu. [IpHHINI CTPYKTYPHOTO 1
pa3sMepHOTO COOTBETCTBIL. MomuduimpoBanue n
MoauduKaTopsl. BenndnHa 3epHa KPHCTAIUTU3YIOLIETOCS
Metajuia. PakTopkl, ONPEAENIONEe pa3Mep 3epHa IpH
3aTBepAeBaHNN. BimsHue pasmepa u GopMsl 3epeH Ha
cBoifcTBa. Kpucrammsamms i CTpyKTypa CIIuTKa
(otnuBKn). JledeKThI CTPOCHUS CIUTKA, 00YCIOBICHHBIC
0COOEHHOCTSAMH KpHCTALIM3AINH. MeTautnyecKue
crekia. CkopocTHas 3aKaiika u3 paciiasa. OcobeHHOCTH
CTPOCHHUS H CBOICTBAa aMOP(HBIX CIIABOB, UX
ncnojab3oBanue. OcoOeHHOCTH Mpoliecca 3aTBEPACBaHMS
B HEPaBHOBECHBIX YCIIOBUSX. JIMKBaLUs B CIIaBax.
Bryrpukpucramuimueckas ukBanus. Koadurment
JWKBaIu. BrausHue TMKBaLUHU Ha CTPYKTYPY U CBOMCTBA.
daxTopbl, BIUAIOIINE HA Pa3BUTHE TaKOH JIHKBanuu. Ee
YCTpaHECHHUE IyTeM TEPMHUUECKON 00paboTKH. 30HAIbHAS
JMKBaIWs, psMast 1 oopartHas. JINKBams 1Mo yaensHOMY
BECy U BCIIEAACTBHUE paccioeHus. Mepsl 00prObI. /J1ab/
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INousaTHA: TEpMOAUHAMUYECKAS CHCTEMA, KOMIIOHEHT,
(a3za, ceoboHAs FHEprHs. TepMOTUHAMIYECKUE OCHOBBI
TIporiecca IIaBIeHHs U KprcTautn3anui. [TlapameTpst
Iporecca KpucTammm3anuy. Kpucramsanus YicThIX
meTaiuioB. OCOOEHHOCTH CBOMCTB METAJLIOB B KUAKOM U
TBEP/IOM COCTOSHUSIX. [IoHATHE 0 OJMKHEM U TaTbHEM
nopsizike. Y cioBue paBHOBecHs (a3 B OJTHOKOMITOHEHTHOM
cucreme. Ilepeoxnaxxaenue. [lonarue o TeopeTUdecKod U
(akTHYeCKO! TeMIepaTypax KpUCTaILTH3AIHH.
[TapameTps! KpUCTAINIH3AIMN — CKOPOCTH 3aPOKIACHHS
LIEHTPOB U CKOPOCTH pocTa. [ oMoreHHas
kpuctauzanys. [IoHsaTHE 0 KPUTUUECKOM 3apObIILe.
T'ereporennoe 3apoxaenue. Bausinue npumecei Ha
MIPOIIeCC KPUCTAIUTH3AUH. [IpHHIHIT CTPYKTYPHOTO U
pa3sMepHOTo cOOTBeTCTBHL. MoauduimpoBanue u

Mo uduKaTopsl. BenndrnHa 3epHa KPHCTAIUTU3YFOLIETOCS
MeTtamta. PaKTopsI, ONPEeIIONIe pa3Mep 3epHa IpH
3aTBep/eBaHUN. BimstHne pa3mepa u GOpMEBI 3epeH Ha
cBoiicTBa. Kpucramnusamus u cTpyKTypa CIUTKa
(oTnuBKM). Jle(eKTHI CTPOCHNUS CIUTKA, 00YCIOBICHHBIC
0COOCHHOCTSIMH KpHCTAJUTH3alnH. MeTajuinaeckue
crexna. CkopocTHas 3aKaika u3 pacmiasa. OcobeHHOCTH
CTPOCHHUS U CBOICTBa aMOP(HBIX CIIABOB, UX
ncrons3oBanre. OCOOSHHOCTH MpoIiecca 3aTBepACBaHUS
B HEPABHOBECHBIX YCIIOBHSAX. JINKBAIMS B CIIaBax.
Buyrpukpucrananueckas aukBanusi. KosgduunueHnt
JMKBalMU. BiusHue NTMKBaluM Ha CTPYKTYPY U CBOMCTBa.
@akTopEl, BIUAIONINE Ha pa3BUTHE Takoi qukBammu. Ee
YCTpaHEHHUE IMyTeM TePMUUECKON 00paboTKU. 30HaIbHAS
JIMKBaIMs, IpsiMasi U oOpaTHast. JIMKBaIKs 10 yAETEHOMY
BECY M BCIIICTBUE paccioeHus. Mepsl 00pr0b1. /Cp/

10

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kypc

Yacos

IIp.moar.
4acoB

IIpumeuyanue

Pazgen 5. Merannu4yeckne MaTepuaJibl




5.1

IonsTre o dazax u koMIoHeHTax. TBepasle (a3sl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommmopdusm 1 m3omophusm. TBepabie pacTBOPEL, HX
pasHoBHAHOCTH. [IpoMexyTo4dHbIe (ha3bl, NX
knaccuukaiys. KomnoHeHTH U a3bl B cUCTEME Kene30
-yraepoa. MetacTabuiabHas JUarpaMma COCTOSHUS
XKeJe30-eMeHTHT. CTPYKTYpHBIE COCTABIISIONIHE B
JFarpaMmMe >KeJIe30-IEMeHTHUT, HX XapaKTEePUCTUKH,
ycioBust 00pa3oBaHus U cBoiicTBa. CTabuibHas
Jyarpamma skeses3o-yriepoa. BuusiHue yriiepona u
MTOCTOSIHHBIX TIpUMecel Ha CBOWCTBaA cTanu. JledekTor
cTanu. BinusHue Nerupyronyx 31eMeHTOB Ha
nonumopdu3sM xenesa. JluarpamMmmsl pa3zoBoro
paBHOBecus. Pa3bl, 00pazyeMble JIETHPYIOIIAMH
9NIEMEHTaMH B CIUIABax JKene3a. BausHue ierupyrommx
9JIEMEHTOB Ha CBOWCTBA (heppHTa U AyCTCHHTA.
CTpyKTypHBIE KJIaCCHI JISTHPOBAHHBIX CTAJICH B YCIIOBHAX
paBHOBecus. Kimaccudukarys 1 MapkupoBKa CTasei.
CpoiicTBa 1 HazHaueHHe 4yryHoB. Kiaccuduxanus
4yryHoB. JluarpaMma coctosiHus xene3o—rpaduT. bembrit
n oTOeneHHsIit uyryHsl. [Iponeccrr rpadurnzanmn.
Bnusuue yrnepoaa, KpeMHHUS U CKOPOCTH OXJIAXICHUS HA
CTPYKTYpy ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIaccu(pUKaIys ¥ MapKHPOBKa 4yryHOB. Cephlil UyryH.
MoauunnpoBaHHEIH cepblif yryH. KoBkuii ayryH.
Bricokonpounslil uyryn. CrieninanbHble UyryHbL.
BnusHue nerupyronmx 31eMEHTOB Ha CBOMCTBA Uyr'yHOB.
Cramu. Knaccudukarus crayieit mo Ha3Ha4eHUIO,
KauecTBy, CTpyKType. MapkupoBka craneil. Bnusuue
yriepoja U mpuMeceil Ha cBOMCTBa craneil. BnusHue
yriepoza. Bnusinue npumeceit. Haznauenue
JICTHPYIOIINX MIEMEHTOB. Pacnpesienienne Jerupyomux
9IIEMEHTOB B CTallU. YTIEPOIUCTHIE CTAIU
OOBIKHOBEHHOT'0 KauecTBa. KauecTBEeHHBIE YIIIepOAUCTHIE
craiu. KagecTBeHHBIE M BRICOKOKaueCTBCHHBIE
JETHPOBaHHbIE CTanu. JlernpoBaHHBIE KOHCTPYKIIMOHHEIE
crany. JlernpoBaHHbIe HHCTpyMEHTaIbHBIC cTanu. /JIex/
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IonsTre o dazax u koMIoHeHTax. TBepasle (a3sl B
OJTHOKOMITIOHEHTHBIX 1 MHOTOKOMITOHEHTHBIX CUCTEMaX.
Hommmopdusm 1 m3omophusm. TBepabie pacTBOPEL, HX
pasHoBHAHOCTH. [IpoMexyTo4dHbIe (ha3bl, NX
knaccuukaiys. KomnoHeHTH U a3bl B cUCTEME Kene30
-yrinepon. MetactabuibHas AuarpaMma COCTOSIHUS
XKeJe30-eMeHTHT. CTPYKTYpHBIE COCTABIISIONIHE B
JFarpaMmMe >KeJIe30-IEMeHTHUT, HX XapaKTEePUCTUKH,
ycioBust 00pa3oBaHus U cBoiicTBa. CTabuibHas
JFarpaMma jkese30-yriepoa. BiusHue yriepona u
MTOCTOSIHHBIX TIpUMecel Ha CBOWCTBaA cTanu. JledekTor
cTany. BausHue nerupyromux 31eMeHTOB Ha
noauMopdu3M xkenesa. JuarpamMmmel pazoBoro
paBHOBecus. Pa3bl, 00pazyeMble JIETHPYIOIIAMH
9NIEMEHTaMH B CIUIABax JKene3a. BausHue ierupyrommx
JNIEMEHTOB Ha CBOICTBa (heppUTa U ayCTCHUTA.
CTpyKTypHBIE KJIaCCHI JISTHPOBAHHBIX CTAJICH B YCIIOBHAX
paBHOBecus. Kimaccudukarys 1 MapkupoBKa CTasei.
CpoiicTBa 1 HazHaueHHe 4yryHoB. Kiaccuduxanus
4yryHoB. JluarpaMma coctosiHus xene3o—rpaduT. bembrit
n oTOeneHHsIit uyryHsl. [Iponeccrr rpadurnzanmn.
Bnusuue yrnepoaa, KpeMHHUS U CKOPOCTH OXJIAXICHUS HA
CTPYKTYpY ceporo uyryHa. CTpoeHue, CBOiCTBa,
KJIaccu(pUKaIys ¥ MapKHPOBKa 4yryHOB. Cephlil UyryH.
MoauunnpoBaHHEIH cepblif yryH. KoBkuii ayryH.
Bricokonpounslil uyryn. CrieninanbHble UyryHbL.
Bnusinue nerupyronux 31eMeHTOB Ha CBOMCTBA YYTYHOB.
Cramu. Knaccudukarus crayieit mo Ha3Ha4eHUIO,
KauecTBy, CTpyKType. MapkupoBka craneil. Bnusuue
yriepoja U mpuMeceil Ha cBOMCTBa craneil. BnusHue
yriepoza. Bnusinue npumeceit. Haznauenue
JICTHPYIOIINX MIEMEHTOB. Pacnpesienienne Jerupyomux
9JIEMEHTOB B CTAJIH. Y TJIEPOAUCTHIE CTANIU
OOBIKHOBCHHOTO KadyecTBa. KauecTBEHHBIC YIIICPOIHUCTHIC
craiu. KagecTBeHHBIE M BRICOKOKaueCTBCHHBIE
JETHPOBaHHbIE CTanu. JlernpoBaHHBIE KOHCTPYKIIMOHHEIE
cranu. JlernpoBaHHbIC HHCTPYMEHTAIBHBIC cTaH. /J1ab/
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IonsTre o dazax u koMIoHeHTax. TBepasle (a3sl B
OJHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Hommmopdusm 1 m3omophusm. TBepabie pacTBOPEL, HX
pasHoBHAHOCTH. [IpoMexyTo4dHbIe (ha3bl, NX
knaccuukaiys. KomnoHeHTH U a3bl B cUCTEME Kene30
-yraepoa. MetacTabuiabHas JUarpaMma COCTOSHUS
XKeJe30-eMeHTHT. CTPYKTYpHBIE COCTABIISIONIHE B
JFarpaMmMe >KeJIe30-IEMeHTHUT, HX XapaKTEePUCTUKH,
ycioBust 00pa3oBaHus U cBoiicTBa. CTabuibHas
Jyarpamma skeses3o-yriepoa. BuusiHue yriiepona u
MTOCTOSIHHBIX TIpUMecel Ha CBOWCTBaA cTanu. JledekTor
cTanu. BinusHue Nerupyronyx 31eMeHTOB Ha
nonumopdu3sM xenesa. JluarpamMmmsl pa3zoBoro
paBHOBecus. Pa3bl, 00pazyeMble JIETHPYIOIIAMH
9NIEMEHTaMH B CIUIABax JKene3a. BausHue ierupyrommx
JNIEMEHTOB Ha CBOIicTBa (heppUTa U ayCTECHUTA.
CTpyKTypHBIE KJIaCCHI JISTHPOBAHHBIX CTAJICH B YCIIOBHAX
paBHOBecus. Kimaccudukarys 1 MapkupoBKa CTasei.
CpoiicTBa 1 HazHaueHHe 4yryHoB. Kiaccuduxanus
4yryHoB. JluarpaMma coctosiHus xene3o—rpaduT. bembrit
n oTOeneHHsIit uyryHsl. [Iponeccrr rpadurnzanmn.
Bnusuue yrnepoaa, KpeMHHUS U CKOPOCTH OXJIAXICHUS HA
CTPYKTYpy ceporo uyryHa. CTpoeHue, CBOICTBa,
KJIaccu(pUKaIys ¥ MapKHPOBKa 4yryHOB. Cephlil UyryH.
MoauunnpoBaHHEIH cepblif yryH. KoBkuii ayryH.
Bricokonpounslil uyryn. CrieninanbHble UyryHbL.
BnusHue nerupyronmx 31eMEHTOB Ha CBOMCTBA Uyr'yHOB.
Cramu. Knaccudukarus crayieit mo Ha3Ha4eHUIO,
KauecTBy, CTpyKType. MapkupoBka craneil. Bnusuue
yriepoja U mpuMeceil Ha cBOMCTBa craneil. BnusHue
yriepoza. Bnusinue npumeceit. Haznauenue
JICTHPYIOIINX MIEMEHTOB. Pacnpesienienne Jerupyomux
9IIEMEHTOB B CTallU. YTIEPOIUCTHIE CTAIU
OOBIKHOBEHHOT'0 KauecTBa. KauecTBEeHHBIE YIIIepOAUCTHIE
craiu. KagecTBeHHBIE M BRICOKOKaueCTBCHHBIE
JETHPOBaHHbIE CTanu. JlernpoBaHHBIE KOHCTPYKIIMOHHEIE
crany. JlernpoBaHHble HHCTpyMeHTalbHbIE cTanu. /Cp/

Kon
3AHATUS

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pazpnen 6. Kinaccudukanusa KOHCTPYKIIMOHHBIX cTaseil

6.1

Yrnepoaucteie cranu. llemeHTyemble u yimydiiaemble
ctanu. Llementyemsbie ctanu. Yirydiaemble CTallH.
BricokonpouHble, IPYKUHHBIE, IAPUKOTIOAIMITHUKOBEIE,
HU3HOCOCTOMKHNE M aBTOMATHbIE CTaIi. BrICOKONPOUYHBIE
cranu. [Ipyxunnsie cranu. [llapukonoammmHuKoBbIe
ctanu. Ctanu amst u3aenui, paboTalomuX NPy HA3KUX
teMneparypax. UI3HococToiikue cranu. ABTOMaTHbBIE
cranu. /Jlex/

6.2

VYriepoauctele crany. LleMeHTyeMble U yiydlaeMble
cranu. llemeHTyeMble cTany. YiydliaeMble CTaNH.
BricokonpoyHsle, PyKUHHbIE, ITAPUKOMOAIINITHUKOBEIE,
HU3HOCOCTOMKHE U aBTOMATHBIE CTAIU. BhICOKOIIPOUHBIE
cranu. [Tpyxunnsle crany. [llapukono UIHIKOBbIE
ctany. Cranu amst u3aenui, paboTalomuX NPy HU3KUX
Temneparypax. M3HococTolikue crtami. ABTOMaTHbIE
cramu. /Cp/

Kona
3aHATHS

HaumenoBaHue pa3jesnoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kypc

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 7. Kinaccudpukanus mHCTpyMeHTATbHBIX
crasei




7.1

Cramu Ayst pexyIiero HHCTpyMeHTa. YTIepOIUCThIe
HHCTpYMEHTaNbHbIE cTanu. JlerupoBaHHbIe
HHCTPYMEHTAJBHBIC CTaNIN. BEICTpOpexkymue cTaim.
Cranu a7t H3MEepHTENBHBIX HHCTPyMEHTOB. [lITammoBssie
ctany. CTanuy Ajs LTaMIOB XOJIOAHOTO
nedopmupoBanus. CTaiay s MITAMIIOB TOPSYETO
nedopmupoBanus. TBepple CITaBbl. AMa3 Kak
MaTtepuait Ui H3TOTOBICHHSI HHCTPYMEHTOB. /JIex/

7.2

Cramu A7st pexyIiero HHCTpyMeHTa. YTIIepOIUCThIe
HHCTPyMEHTaJbHbIE cTalu. JlernpoBaHHbIE
HHCTPYMEHTAJBHBIC CTaNIN. BEICTpOpexymue cTamim.
Cranu a7t n3MEepHTENIBbHBIX HHCTPYMEHTOB. [lITammoBsie
ctanu. CTany Juisl ITaMIIOB XOJIOAHOTO
nedopmupoBanus. CTanu Ui ITAMIIOB TOPSIETo
nedopmupoBanus. TBepple CIIaBbl. AlMa3 Kak
MaTtepua Ui H3rOTOBIEHUS HHCTPYMEHTOB. /Cp/

Kon
3aHATHS

HaumeHnoBaHue pa3aeioB M1 T€EM /Bun 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Pazgen 8. Ctaam u cijiaBbl ¢ 0COOBIMH CBOHCTBaAMM

8.1

Knaccudukarus Koppo3HOHHOCTONKHUX cTalle 1
CIUIaBOB. XpOMUCTHIE cTanu. KapocToUKOCTS,
’KapOCTOMKHE CTaIM U CIuIaBbl. 2 Kaponpo4yHOCTb,
JKapoOIPOYHBIE CTANU U cIuTaBbl. Kiaccudukarms
JKapOIPOYHBIX CTaNel 1 cIutaBoB. MarHUTHBIE
Matepuaisl. O0mmue cBefeHus o peppoMarHeTukax.
Marsutomsrkue MaTepuaibl 1 TpeOOBaHMs,
npeabsBisieMble K HUM. M30TponHast 1 aHU30TpOITHAs

ANIEKTPOTEXHIUUECKASCTAND U ¢ TepMHIecKkas 00paboTka.

Ilepmannou u anbcudepbl. MarHuTOTBEp/Ible MaTEPUAIIBI
u TpeOOoBaHUs, IpeAbsIBIIeMble K HUM. CTanu s
MTOCTOSTHHBIX MarHUTOB. JINTBIE MaTHUTOTBEP/ABIC CTIIABHI
JUISL TIOCTOSTHHBIX MarHUTOB, UX CTPOCHHE, TEPMUIECKAs
00paboTKa 1 MarHUTHBIE CBOMCTBA. BiusiHIEe MarHUTHOM
1 KpHUCTAIUIOrpaMuecKoi TEKCTYPhl Ha MAaTHUTHBIC
cBoiicTBa. AMop(dHbIe crutaBbl. CIUIaBb ¢ 3aJaHHBIM
TeMIepaTypHbIM K03 (HUIIEHTOM JINHEHHOTO
pacmmpenus. Cruiasbl ¢ 3a1aHHBIM KO3 OUIUEHTOM
moxyitst ynpyroctu. Crutasl ¢ "3 dexrom mamsitu
¢dopmer". /Jlex/

8.2

Knaccudukarms Koppo3nOHHOCTOMKUX cTalel 1
CTIaBOB. XpOMHUCTBIE cTanH. XKapocToiKoCTs,
JKapOCTOWKHE CTalIM U cIiiaBbl. XKaponpodHocTs,
JKapOIPOYHBIE CTANN U ciutaBel. Kiaccudukarms
JKapOoIIPOYHbIX CTaJIed U crijaBoB. MarHuTHbIE
Marepuaisl. O01ye cBeIeHUst 0 peppoMarHeTuKax.
MaranTomMarkue MaTepHasl 1 TpeOoBaH!S,
npeabsBiseMble K HUM. M30TponHas u aHU30TpOIIHAs

QJICKTPOTECXHHUYCCKAACTAIb U €€ TCPMHUYICCKas1 06pa60T1<a.

[epmanon u anscugepsl. MarHUTOTBEpIbIC MaTEPHAITBI
u TpeOoBaHusl, peAbsIBIseMble K HUM. CTanu st
MIOCTOSIHHBIX MAarHUTOB. JINTbIE MAaTHUTOTBEP/IbIE CILIIABBI
JUIsL IOCTOSTHHBIX MarHUTOB, NX CTPOCHHE, TEPMUUECKast
00paboTKa ¥ MAaTHUTHBIC CBOMCTBA. BiMsiHNEe MarHUTHOM
U KpHUCTAIUIOrpaMuecKOi TEKCTYphl Ha MATHUTHBIE
cBoiicTBa. AMop(HbIe crutaBbl. CIUIaBbl C 331laHHBIM
TeMITepaTypHBIM K03()GUIINEHTOM JIMHEIHOTO
pacmmpenus. CIniaBsl ¢ 3a1aHHBIM KO QHUITEHTOM
Moy ynpyroctd. Cruiassl ¢ "3 dexrom namsitu
¢dopmet". /Cp/

Kon
3AHATUSA

HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Paznen 9. MaTepnaJmBe)le}me IBETHBIX CIIJIABOB




9.1

OO0m1ast XapaKTepUCTHKA LIBETHBIX CIUIABOB U MX POJIb B
COBpEMEHHOMU TexHUKe. Menb u ee cruiaBbl. CTpoeHHE U
cBoiicTBa Memu. Bimsaue npumeceit. Jlatyau, OpoH3EI,
METHOHHKEJIEBBIE CIUTaBhI, X CBOWCTBA U IPUMEHEHUE.
ANIOMHHUHN U CIUTaBbI HA €ro OCHOBE. JIUThIE U
nedpopMUpyeMbIe CIIJIaBbl ATFIOMHHUSA. TepMHYCCKH
yIpouHsieMble cTuTaBbl. Da3oBbIe IPEBpaIleHIsI B THTAHE
U €ro CIUIaBax.

CrmuiaBel Ha OCHOBE TUTaHa, UX 00pabOTKa, CBOWCTBA U
npuMeHeHre. TyrormiaBkie MEeTaJuTbl M X CIUTaBbl. /JIek/

9.2

OOmmas XxapakTepHCTHKA [[BETHBIX CIUIABOB U MX POJIb B
COBpEMEHHOI1 TexHuKe. Menp U ee crtaBel. CTpoeHHe U
cBoiicTBa Menu. BriusHue npumeceit. JlaryHu, OpoH3bI,
MeIHOHHKETIEBBIE CIUIABbl, UX CBONCTBA M IPHMEHEHHE.
AIOMMHUI U CILIaBbI HAa €70 OCHOBE. JIuThIE 1
JedopmupyeMble CIIIaBbl ATIOMUHHA. TepMUYeCcKH
yHnpo4HsieMble craaBbl. Pa3oBble IPEBPAIEHNS B THTAHE
U €0 CIIaBax.

CruiaBbl Ha OCHOBE THUTaHa, MX 00paboTKa, CBOICTBA H
npuMeHeHue. TyroriaBkie MeTauibl i UX cIuiaBbl. /J1ad/

9.3

OOmas XxapakTepUCTHKa I[BETHBIX CILUIABOB U HX POIIb B
COBpEMEHHOI1 TexHuKe. Menp U ee crutaBbl. CTpoeHHE U
cBoiictBa Memu. Brusaue npumeceii. Jlaryau, OpoH3HI,
MeIHOHHKEJEBbIe CIUIaBbl, UX CBOUCTBA U IPHMEHEHHE.
ANIOMHHUI U CIIaBBI HA €r0 OCHOBE. JINThIE U
nedopmMupyeMble CIITaBHI ATFIOMHUHHA. TepMUYeCcKH
yIpodHsieMble cIIaBbl. Pa30BbIe IPEBPAILECHNS B TUTAHE
U €T0 CIUIaBax.

CrutaBbl Ha OCHOBE THTaHa, MX 00paboTKa, CBOHCTBA U
npuMeHeHne. TyroriaBkie MeTauisl ¥ uX cruiaBsl. /Cp/

11

Kopn
3aHATHS

HaumeHoBaHue pa3aejioB U1 TeEM /Bl/ljl 3aHATHA/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 10. ITopomkoBbie 1 KOMIO3UIIUOHHBIE
MaTepHAJIbI

10.1

INopomkoBele (MeTaMIOKEpaMUIECKIE) MaTePHAIIBL.
TexHoorKs MoTy4eHusl, BUABI TIOPOIIKOBBIX
MaTepHalioB, NX cBoicTBa. KomnosninoHHbe
Matepuransl. O0IIast XapaKTepUCTHKA U KITACCH(IKAIIHL.
[puHIMIBEI BBIOOpa MaTepUaIoB MaTPHLIBI U
HAaIoJHUTENs. BOJIOKHUCTBIE M IUCIIEPCHO-YIIPOUHEHHBIE
KOMIIO3UTHI UX IpuMeHeHue. /JIex/

10.2

ITopomkoBbIe (METAIIOKEPAMUIECKHE) MAaTCPHAIIBI.
TeXHONOTHs TIOTYICHHS, BUIBI TIOPOITKOBBIX
MaTepualoB, ux cBoicTea. Komno3uunoHHsie
MaTepuaisl. OOIIas XapakTepUCTHKA U KiTacCH(DUKAITHUSI.
[IpuHIUIBI BEIOOpA MaTEPUAIOB MATPHUIIHI U
HaNOJHUTEIS. BOJIOKHUCTBIE U IUCTIEPCHO-YITPOYHEHHEIE
KOMITO3HTHI HX TpuMeHenue. /Cp/

Kon
3aHATHS

HaumenoBaHue pa3aejioB 1 TEM /Bun 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Pazgen 11. O0mpe cBeAeHUsI 0 HEMETAIHYECKHX
MaTepuaIax




OCHOBHBIE IPYIIIBI HEMETAJUTHUECKUX MaTePHAIOB.
Buzbl xumMu4eckoit CBA3U B HEMETAIITHYECKUX
Marepranax. OcobeHHocTH cBoWcTB. ObIacTn
IIPUMCHCHHS HEMETAJUINIECKIX MaTEPHAJIOB B TEXHUKE B
Ka4ecTBe KOHCTPYKIMOHHBIX, (PPUKIHNOHHBIX,
aHTH(PUKINOHHBIX, TEIUIO3AIIUTHBIX,
TETIII03BYKOM3OIAIIMOHHBIX, MEKTPOTEXHUIECKIX
Matepuainos u T.1. [lonmumepHbIe MaTepHabL.
Kiaccndukauns nonmMepHbIX MaTepraioB Mo UX
cTpoeHHIo. TepMoIIacTHIHBIE TOIUMEPHI, UX
(u3IIeCcKOe COCTOSIHNE B 3aBUCUMOCTH OT TEMIIEPATYPHI.
OO011ast XapaKTepUCTHKA, UX BUJIBI, CBOICTBA M 007IaCcTH
IpuMeHeHus. TepMopeakTHBHBIE TOJIUMEPBI, UX
XapaKTepHCTHKH. [1acTMacchl, MX COCTaBHI, CBOHCTBA.
Hamomauteny, HTHTHOUTOPEL, aKTUBH3AaTOPHI B
mnacTMaccax. Mx BnusHUE Ha CBOMCTBA IIacTMacc.
[TmacTMacchl ¢ MOPOIIKOBEIMH, BOJTOKHUCTHIMU
JMCTOBBIMH HAMOJTHUTETAMH. [TopormracTsl n
neHoriacTel. Pe3nHa. Buasl pe3sMHOBBIX MaTepHaloB.
IIpouecchl ByTkaHM3aI[M1 PE3HHOBBIX MaTEPUATIOB.
Crapenne pe3nnsl. CTpoeHNe, CBONCTBA B 00JIaCTH
npumeHenns. Crexna. Heopranudeckue cTekia, UX BHIBI
u obnacty npuMeHeHus. Oprann4ecKkue cTekna, ux
MIpEeUMyIIecTBa U HegocTaTku. OOIacTH UCTIOTB30BAHMS.
Curams!. [TorynpoBogaukoBeie MaTepuaisl. O0mue
CBeleHUs 0 monynpoBoaHukax. CoOCTBeHHAs U
MIpUMeCHas TPOBOJUMOCTb MOTYIPOBOJIHUKOB. JJOHOPBI U
akmenTopsl. OCHOBHEIE AIEKTPOPHU3NICCKHUE
XapaKTePHCTHKH HOIYITPOBOIHUKOBEIX MATEPHATIOB.
@DoTONpPOBOAUMOCTb MOIYIPOBOIHUKOB. DIEMEHTapHbIE
TOJTYIIPOBOTHHUKH ¥ MOJTYMPOBOTHHKOBBIC XHMUIECKHIEC
coeauHeHus. ['epMaHuil U KpeMHMIM, UX CBOWCTBA U
npumMeHenue. /Jlex/

11.2

OCHOBHBIE IPYIIIBI HEMETAJUTHUECKUX MaTePHAIOB.
Buzsl xumudeckoit CBA3M B HEMETATITMYECKUX
Marepranax. OcobeHHOCTH cBOMCTB. ObnacTi
IIPUMEHEHUS] HEMETAJUINYECKIX MaTepHaioB B TEXHUKE B
Ka4yecTBE KOHCTPYKIIMOHHBIX, ()PUKIIUOHHBIX,
AHTU(PUKIIMOHHBIX, TETUIO3AMTUTHBIX,
TETI03BYKON3O0IAIIMOHHBIX, MEeKTPOTEXHUIECKIX
Martepuanos u T.1. [lonumepHble MaTepHasl.
Kraccudukanus monuMepHbIX MaTepraoB Mo UX
CTpoeHHI0. TepMomIacTHYHBIE TOIUMEPHI, UX
(u3HUecKoe COCTOSIHUE B 3aBUCUMOCTH OT TEMIIEPATYPHI.
OO01as XapakTepucTHKa, UX BUJIbI, CBOMCTBA U 00JIacTH
IIpuMeHeHns. TepMopeakTHBHBIE TOJIMMEPHI, HX
xapakrepuctuky. [Inactmaccsl, UX cocTaBbl, CBOMCTBA.
HanomHurteny, HHTHOUTOPBL, aKTUBU3AaTOPHI B
miacTMaccax. Mx BnusiHue Ha CBOWCTBa MIacTMacc.
[TmacTMacchl ¢ OPOIIKOBEIMH, BOJTOKHUCTBIMH
JIUCTOBBIMM HaoTHUTETAMU. [TopormracTsl u
neHonnacTsl. Pesuna. Buabl pe3nHOBBIX MaTepUAIIOB.
[Ipomecchl ByTkaHW3aIMN PE3MHOBBIX MaTEPHAIIOB.
Crapenue pe3unbl. CTpoeHHe, CBOMCTBA U 00JIACTH
npumeHeHus. Crexna. Heopranudeckue cTekia, UX BUIbI
n obnacti npuMeHeHust. OpraHn4ecKue CTeKIa, UxX
IIpEeUMyIIecTBa U HegocTaTku. OOIacTH NCTIONB30BaHHS.
Curamnst. [TonynpoBogaukoBbsie MaTepuansl. OOmue
cBeleHUs 0 nourynpoBogHuKax. CoOCTBeHHAsS U
TIpUMecHast IPOBOJMMOCTH MOJTYHIPOBOTHUKOB. JJOHOPHI 1
akuenTopbl. OCHOBHBIE ANIEKTPOPUIUIECKUE
XapaKTepHCTHKH MOIYIPOBOJHUKOBBIX MaTEPHATIOB.
DoTONpPOBOAUMOCTb MOIYIPOBOJHUKOB. DIEMEHTapHbIE
TTOJTYIIPOBOHHUKH ¥ MOTYNPOBOIHUKOBEIE XHMUIECKIE
coeauHeHus. ['epManuii U KpeMHMM, UX CBOWCTBA U
npumMeHenue. /Cp/




11.3 KoHncynbranus no JucLUILINHE 6 2 0
/Konc/

3.0HEHKA KAYECTBA PEAJIM3AIIMU JUCHUIIJIMHBI (MOAYJIS)

3.1. Texymuii KOHTPO.J1b

@DopMBI 1 BHIBI TEKYIIETO KOHTPOIIA 110 JUCIUIUIMHE, BUBI 3aJaHUH, KPUTEPHUH UX OIICHUBAHMUS, paclipeeeHie 0aIoB 1o BHIaM
Tekymiero koHTpouist B BPC (mipu ucnons3oBaHuK) pa3pabaTeIBaloOTCs MpenogaBaTeaeM JUCHUILIHHEL C yIeTOM €€ CHEeU(PUKU 1
JOBOZSITCS IO CBEJCHHS 00ydJaromuxcs Ha epBOM Y4eOHOM 3aHSATHU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS PEToiaBaTeNieM JUCIUIUIMHEI B paMKaX KOHTAKTHOH paOoTHI 1
CaMOCTOSTETIFHON pabOTHI O0YJIAOIINXCS.

Bo3MoxHBI paznuyHble POPMBI TPOBEIEHHSI TEKYIIEH aTTeCTAallK: YCTHBIA OTBET, MUCbMEHHBII OTBET, KOMIIBIOTEPHOE
TECTHPOBAHHNE, BBITOJIHEHNE IPAKTHYECKOTO 3aJJaHus B JIICKTPOHHOW MH(OpMaImoHHO-00pa3zoBaTensHoii cpene (SUOC).

s dukcupoBaHms pe3yabTaTOB TEKYIIETO KOHTPOJIS MOXKeT ucnonb3oBaTeest JUOC.

3.2. [IpomMe:xyTOoUHAs1 aTTeCTaLUSs

IIpomerxxyTodHast aTTecTalus 1Mo JTUCIUATUINHE TIPOBOUTCS C HCIIOTH30BaHUEM BOIIPOCOB U 3aJIJaHHI U3 KOMIUIEKTa OIEHOYHBIX
MmatepuanoB (KOM) no nucuuruimne.
OreHka c(hOpMUPOBAaHHOCTH KOMITCTEHIIMH (YACTH KOMIIETCHIMN) OCYILIECTBIISICTCS Ha OCHOBE OL[CHKU:

O 3HAHMEBBIX PE3yIBTaTOB — IMPOBEPSIOTCS Yepe3 TECTOBBIC 3a/aHMs C BEIOOPOM OJHOTO WM HECKONBKUX IPAaBHIIBHBIX
OTBETOB, a TAK)XKE YePe3 YCTHBII MM NUCHMEHHBII OTBET Ha TEOPETUUECKUE BOIIPOCHL;
0 YMEHHH U BIJICHUI — MPOBEPSAIOTCS 4epe3 BHINOIHEHHE MPaKTUYECKUX, 1a00PaTOPHBIX MM IMPOEKTHBIX 3aJaHUl, a

TaKKe 4epe3 PeIICHUE TUIIOBBIX IPO(EeCCHOHATIBHBIX 3a/1a4.

Kpurepnn onieHHBaHNS TEOPETHYECKUX BOIIPOCOB M TECTOBBIX 3aJaHHUMH:
«oTmuHO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xoporo» — 76-89% npaBUIIBHBIX OTBETOB;

«YIOBIETBOPUTENLHO» — 60—75% mnpaBUIBHBIX OTBETOB;
«HEYHOBJIETBOPUTENBHO» — MeHee 60% MpaBUIbHBIX OTBETOB;
«3auteHo» — 60—100% mpaBUIBHBIX OTBETOB;

«HE3a4TeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

Kpurepru orieHuBaHUS MPAaKTHYECKUX (IIPAKTHKO-OPHEHTHPOBAHHBIX) 3aIaHUIL:

OoooooQo

O OTIIMYHO» — 3aJaHUE BBIIOJIHEHO MOJIHOCTHIO, 0€3 OmHOOK U HelO0YETOB; MPOIEMOHCTPUPOBAHO CBOOOIHOE BIafCHNUE
MaTepuaIoM, yMEHHE IPUMEHSATh 3HAHHS B CTAHAAPTHBIX U HECTaHIAPTHBIX CHUTYalUsIX;

O «XOpOIIO» — 3a/JaHKE BHIITOJIHEHO ITOJHOCTEIO, JOMYIIEHB! He Ooliee OHOW HEerpy0oil OIMIMOKH FUIH OJJHOTO-IIBYX
HEI0YETOB;

O «YIOBJIETBOPUTENHHO» — 3aJlaHuE BBHIMOJIHEHO HE MEHee 4eM Ha 2/3; nomymieHsl oJHa rpydasi WM IBe-TpU Herpyoble
OLIMOKH, HO 00IIIast JIOTMKA PELICHHS COXPAaHCHA,

O «HEYJIOBJIETBOPUTEIHHO» — 3a/IaHHE BBITOJHEHO MEHee UeM Ha 2/3; HOIyIeHbl TpyOble OIIHOKH, CBHACTEIBCTBYIONINE O
HETIOHUMAaHHUHY CYTH 331aHHs HIH OTCYTCTBUU HEOOXOIUMBIX YMEHHUI;

O «3auteHo» — 60—100% npaBUIIbHBIX OTBETOB;

O «He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

OO0111e MOT0KEHNUS:

Bo3MmoxxHBI pasnuuHble GOPMBI IPOBEAECHHS IPOMEKYTOUHOM aTTeCTalluU: YCTHBINA OTBET, MUChbMEHHBIH OTBET, KOMIIBIOTEPHOE
TECTHPOBAHHNE, BBITOJIHEHNE IPAKTHYECKOTO 3aJJaHus B JJICKTPOHHOW MH(OpMaImoHHO-00pa3zoBaTensHoii cpene (SUOC).
Kaxnprif 00ygarommiicst HomydaeT yHUKAIBHBIA BapHaHT 3adaHuH, c(hOPMUPOBAHHBIH 13 KOMIDIEKTa OIIEHOYHBIX MATEPHAIIOB.
HToroas omeHKa BBICTaBIIETCA C YIETOM KaK TEKYILETo KOHTPOS (TP HATUYIHUHU), TaK U PE3yNbTaTOB IPOMEKYTOUHOH
aTTecTal|u.

KoMIUTEeKTHI OIIEHOYHBIX MaTePHAIOB pa3padaTeBaroTCs Ha Kadeape u coorBeTcTBYIOT TpeboBanmsM @IOC BO, conepxanuio
pabodeit mporpaMMBI 1 HHIUKATOPaM KOMIIETCHITHH B 4acTH, OPMHUPYEMO B paMKax AUCIAIUINHEL.

4. YHEBHO-METOJANUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCIUIIJIMHBI (MOAYJIS)

4.1. PexomeHayemast 1uTepaTypa

4.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENIU 3araBue W3natenscTBo, rox On.agpec
JI1.1 [Pxesckas C. B. MarepuanoBeneHne: yaeOHHUK IS By30B: Mocxkaa: Jloroc, 2006 | https://biblioclub.ru/in
y4eOHUK dex.php?
page=book&id=89943
JI1.2 | Tapudymmun @. A., MarepuanaoBeicHHE U TEXHOJIOTHS Kazanb: Kazanckwuii https://biblioclub.ru/in
Atonos P. 111, KOHCTPYKIIMOHHBIX MaTEePHaJIOB: yaeOHO- HaIMOHAIbHBII dex.php?
XKumsxos B. B. MEeTOoI4IecKoe mocobue HCCIIEe0BATENbCKUH page=book&id=25863
TEXHOJOTHYECKHUI 9
YHHBEPCUTET
(KHUTY), 2013



https://biblioclub.ru/index.php?page=book&id=89943
https://biblioclub.ru/index.php?page=book&id=258639

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI On.aapec
JI1.3 | Dapbep B. M., KoncTpykunonHslie 1 (pyHKIIMOHAIBHEIE ExarepunOypr: https://biblioclub.ru/in
Jlexxnun H. B., MaTepHajbl Ha METaNIM4ecKoi ocHoBe: yuebHoe | M3maTenscTBO dex.php?
XotuHoB B. A., nmocooue VYpanbckoro page=book&id=27573
Cenusanosa O. B., yHuBepcurera, 2014 8
Jlo6anos M. JL
J1.4 | Tymma JI. A. MartepuanoBeeHue: MPakKTUKyM Kpacnosipck: https://biblioclub.ru/in
Cubupckuii dex.php?
TOCYHapCTBEHHBIH page=book&id=42889
TEXHOJOTHUCCKHUI 1
YHHBEPCHUTET
(CuoITY), 2014
4.1.2. lonoJIHUTEIbHAA JIUTEPATYypa
ABTODBI, COCTaBUTEIH 3ariaBue WznarenscTBo, rox On.aapec
JI2.1 |3emckos 1O. I1., MarepuanoBeeHue: yaeOHOe mocoone Boponex: https://biblioclub.ru/in
Trauenxo 1O. C., Boponexckwuii dex.php?
Jluxauesa JI. B., rOCYJlapCTBEHHBIN page=book&id=14197
Ksamnun b. M. YHHUBEPCHUTET 7
MHXEHEPHBIX
TexHojorui, 2013
JI2.2 |burees B. A., BnoBux |OCHOBBEI METAJLTypIH4IECKOTO IPOU3BOJICTBA Cankt-Ilerepbypr: https://e.lanbook.com/
K. H., Konokoinbiies B. Jlans, 2017 book/90165
M., Canranuk B. M.
J12.3 | boroayxos C., MarepuanoseieHue: yaieOHoe mocoone Openoypr: https://biblioclub.ru/in
IIpockypun A., llleun OpenOyprexuit dex.php?
E., Ilpuiimak E. rOCyJIapCTBEHHBIH page=book&id=25915
yHUBepcureT, 2013 4

4.2.1 IlepeyeHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHnst

KoMIIIeKT MUIIeH3NOHHOTO B CBO60}1HO PpacrnpoCcTpaHaAeMoro NMporpaMMHOIo O6€CHC‘ICHI/I$[, B TOM YHCJIC OTCYCCTBCHHOI'O
IPOU3BOJCTBA, KOTOPBIM obecreuen YHUBEPCUTET:

1. Onepannonnas cucrema Microsoft Windows (Bepcun, nopnepxuaemsie TY YIMK) unn otedecTBeHHbIE ONEpALMOHHbIE
cucTeMBl Ha 6a3e Linux, cooTBeTcTByIOIMNE TPeOOBAHISIM HH(POPMAIIMOHHOH 0€30MacHOCTH M MOAIep )KUBaeMbIe HHPPACTPYKTYPOH
YHHBEPCHUTETA.
2. Anrusupyc Kacnepckoro (JIMIeH3MpOBaHHOE aHTHBHPYCHOE pelieHue, npumensieMoe B U T-undpactpykrype yHuBEpCHUTETA).
3. Cpenctpa ceteBoii Oe3onmacHOCTH U QribTpanuu Tpaduka SKyDNS.
4. OducnHoe mporpaMmuoe obecrieueHne cemeiictsa Microsoft mmm coBmecTumslit oducHsIi maxet («P7-Oducy, OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, JJIEKTPOHHBIMU TaONHULAMH, TTIPE3EHTALUSAMH U 0a30BHIMH
(dhopmaramu oOMeHa.
5. Bpayzeps! u cpencrtsa noctymna k BeO-pecypcam (Sumekc.bpayzep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DMOC, 6nbnmuoTeuHsIMU B 00pa30BaTENbHBIMY OHIAIH-TIaT(GOPMaMH, ¢ YCTAHOBICHHBIMHU

ceprudukaramu Mualludpsr POD.

6. CpenctBa paboTHI C apXuBaMH U (aiitoBoii cucteMoit (Harpumep, 7-Zip, WinRAR nim BcTpoeHHBIE CpelicTBa OIePaIlOHHON
CHCTEMBI).

7. Cpenctsa mpocmotpa u 00padoTku PDF-nokymentoB Adobe Acrobat Reader, nunu Bctpoennsie cpenctsa OC.

8. I'padmueckuii penakrop Paint. NET mim ero kpoccriatdpopmennsie ananord (GIMP u ap).

9. Texcrossrit pemakTtop Visual Studio Code mmi coBMeCTHMBIE KPOCCIIIAT(OPMEHHBIE PEIIICHHUS ¢ OTKPBITHIM HCXOIHBIM KOJIOM.

4.2.2 TlepeyeHb npoecCHOHAIBHBIX 023 AAHHBIX 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.2.2.1 | CopasouHas npasoBas cucreMa Koncynsrantllintoc

4.2.2.2 | Poccuiickue *KypHaIIBI B CBOOOTHOM JIOCTYIIE HAydHOH »IeKTpoHHOH Onbmmorexa eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOXY JIA)

5.1 Obuasi xapakTepUCTHKA Y4eOHBIX ayTUTOPHIl M MHBIX MOMeIeHHit

JucuuruinHa (MOyib, MPAKTUKA) PeaTM3yeTcs B yUeOHbIX ayAUTOPHUSIX I IPOBEICHHUS YUeOHbIX 3aHATHI, OCHAILIEHHBIX
000pyIOBaHUEM U TEXHUIECKAMH CPEJICTBAMU OOYICHNSI.

Y4eOHble ayAUTOPUH JJIsl TIPOBEICHNUS 3aHATHH JIEKITUOHHOTO THUTIA YKOMITIEKTOBAHEI YIeOHOH MEOENbI0 M TEXHHYECKIMU
cpeacTBaMu 00ydeHus: MylIbTUMeInITHOE 000pyIOBaHKE ATl IPEeJOCTaBIeHHs yieOHOI nH(pOopMaLuU ayAUTOPUH (CTallMOHAPHOE
WJIM TIEPEHOCHOE) M (ITpH HEOOXOAMMOCTH) 3BYKOYCHIIMBaroIIee 000pyI0BaHKE (CTAllMOHAPHOE WITH MTEPEHOCHOE).

YdeOHble ayAUTOPUH IS TIPOBEICHNUS PAKTHUECKUX 3aHATHI, B TOM YHCIIE CEMHUHAPCKOTO TUIIA, TPYITIOBBIX U HHIHMBHYaJTbHBIX
KOHCYJBTAIMH, TEKYILIETO KOHTPOJISA U MMPOMEXKYTOYHOM aTTeCcTallid YKOMIUIEKTOBAHbI yI€O0HOI MeOebI0 U TEXHUIECKUMHU
cpelcTBaMu 00ydeHUs: MYJIbTUMEAMIHOE 000pyIoBaHHE (CTAIMOHAPHOE HIIK TIEPEHOCHOE) U (TIpU HEOOXOIMMOCTH)
3BYKOYCHJIMBaOIIee 000pyIoBaHue (CTallHOHAPHOE WIIH TIEPEHOCHOE).

ITomemenne It CAaMOCTOSITENFHOM pabOTHI OCHAIIIEHO KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOKHOCTBIO TIOJKITIOYSHHS K CETH



https://biblioclub.ru/index.php?page=book&id=275738
https://biblioclub.ru/index.php?page=book&id=428891
https://biblioclub.ru/index.php?page=book&id=141977
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=259154

"WuTtepHer" 1 obecrieueHHeM JOCTYIA B JIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPELy.
AXTyasbHBIC CBEZCHHS O HAJIMYUU 000PYIOBAaHHBIX YIEOHBIX KAOWHETOB M OOBEKTOB JUISl TPOBEICHMUS PAKTHUECKUX 3aHATHI
HpeJCTaBIeHbI B CHEHANIbLHOM pasjierne «CBeleHns 00 00pa3oBaTesIbHON OpraHu3alimy OQHUIHAILHOTO caliTa YHUBEPCHTETA.

5.2 llepeyeHn cnenUAIU3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PAaTOPHBLIM 000py10BaHHEM (3AI0JIHSAETCS IPH
He00X0IMMOCTH)

Ayn. Ne | Hasnauenne | OcHaneHnue

6. METOJMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

Meroauyeckue yKka3zaHus Ui 00yJaOIUXCs IO OCBOCHUIO JTUCIUIUTAHBI

- N3yuenune pabodeii mporpaMMbl TUCTIUTUIAHBIL.

- O6s3aTenbHAas MOATOTOBKA K MPAKTUIECKAM 3aHITHSIM.

- M3yyeHne OCHOBHOMW U IONIOJHUTEIBHON TUTEPATYphl, HHTEPHET-UCTOYHHUKOB.
- BrimosiHeHUE BceX BHIIOB CAMOCTOSTEIIBHOM paboTHI.

D¢ dhexTuBHOE OCBOSHHE AUCUUILTUHBI MPENOJaraeT peryisipHoe MOCEUICHNE BCEX BUIOB ayIUTOPHBIX 3aHATHI, BBIIIOJHEHNE
TUIaHA CAMOCTOSTENBEHON pabOoTHl B IOJTHOM 00BEME U IIPOXOXKICHUE aTTECTAIIMH B COOTBETCTBHU C KaJICHIAPHBIM Y4eOHBIM
rpadukom.

CTyneHTy peKOMEHIyeTCsI 03HAKOMHUTHCS CO CIIMCKOM OCHOBHOM U JOTIOJIHHUTEIBHOM TUTepaTypsl. JlocTyn K HH()OPMAIIOHHBIM
pecypcaM OUOIUOTEKH U UHPOPMATMOHHO-CIIPABOYHBIM clcTeMaM ceTd "VIHTepHeT" opraHu30BaH B YUTAJIBHOM 3ajie OMOIMOTEKH
co craroHapHbIX [I9BM, mmbo ¢ mrgroro [I9BM (HOyTOyKa, IITaHIIETHOTO KOMITBIOTEPa FII HHOTO MOOMIIBHOTO YCTPOWCTBA)
MOCPEICTBOM OECIIPOBOHOTO JIOCTYIIA MIPH AKTUBAIINH MHIUBUIYaTbHON yIETHOH 3aITHCH.

[Tonp3zoBanre MHOOPMALIMOHHBIMU PECYPCaMU PACIIUPSIET BO3MOKHOCTH OCBOCHHS TEOPETUUECKOTO KypCa, BBIMOIHEHHS
CaMOCTOSITENIbHOM paboThI.

IMpakTHyeckne 3aHATHS BKIIOYAIOT B ce0s OCBOCHHE JEWCTBHI, 00CY)KIeHIE IPOOIIeM IO OCHOBHBIM pa3ienaM Kypca u
HAIIPaBJICHBI

Ha yriayOJleHue U3y4eHHOTO TEOPEeTHYECKOro MaTeprala U Ha MpruoOpeTeHrne yMEHUH 1 HaBBIKOB.

CamocrosTensHast padoTa CTYICHTOB BKIIIOYACT OCBOSHHE TEOPETHYECKOTO MaTepHala, MOJATOTOBKY K BEIIOIHCHHUIO 3aJaHUi
MPaKTUIECKUX 3aHATHH, U TOJTOTOBKY K aTTECTaIlHH.

MeTtoandeckre peKOMEHIANH IO OpraHU3aIKi 00pa30BaTEIbHOTO Mpoliecca I 00ydeHHs HHBATUIOB U JIUI] ¢ OTPAaHMYCHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

Ipu HEOOXOAUMOCTH MPOrPaMMa TUCIUILTHHBI MOJKET ObITh aJalITHPOBAHA [Tl HHKIFO3MBHOTO OOYYCHUS HHBAIHIOB U JIUII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI C YIETOM OCOOCHHOCTEH X MCUXO(PH3HMISCKOTO Pa3BUTHS, HHAWBUIYaIbHBIX
BO3MOKHOCTEH M HEOOXOMMBIX CIICIIMATBHBIX YCIOBHIA X 00yICHUS.

[Ipu HaNM4MK B TPyTITE CTYACHTOB C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 370POBBSI BO3MOXHO HCITOJIB30BATh aJalITHBHBIE
TEXHOJIOTHH.

JIJis CTYICHTOB C OTPaHUYCHHBIM CIIYXOM:

- HCTIOJTb30BaHUE PA3HOOOPA3HBIX JUIAKTHUECKUX MaTEPUAIIOB (KapTOYKH, PUCYHKH, MIMCHbMEHHOE OITMCAHUE, CXEMBI U T.I1.) KaK
MIOMOIIIb JUTS IOHHMAHUS U PEIICHNUS TOCTABICHHON 3a1auH;

- UCIIOJIb30BAaHKE BUICOMATEPHAIIOB, KOTOPBIC JAIOT BO3MOXKHOCTB ITOHATH TEMY 3aHSATHS M OCYIECTBUTh KOMMYHHKATHBHBIC
JICUCTBHUS;

- BBITIOJTHEHHE MIPOCSKTHBIX 33JJaHUH 110 U3ydaeMbIM TEMaM.

JList CTYICHTOB C OTPAHUYCHHBIM 3PCHUCM:

- HCTIOJIb30BaHUe (DHUITBMOB C BO3MOXKHOCTBIO BOCIIPUATHS Ha CIyX JaBaeMol B HUX HH(OpPMAIMHK JJIS MOCIIEIYIOIIEro ee
00CYXIICHNS;

- HCTIOJIb30BaHUE ayINOMAaTEPHAIIOB M0 N3y4aeMbIM TeMaM, UMEIOLIMCs Ha Kadeape;

- HHIUBHyaIbHOE OOIICHHE C IPEIOIaBaTEeNIeM 10 H3y4acMOMY MaTepHAIY,

- TBOPYECKHUE 3a/IaHUs 10 U3yIaeMbIM TeMaM WJIH 0 JIMYHOMY XKEJIaHUIO C YIETOM HHTEPECOB 00yIaeMoro.




