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PABOYASA ITPOIT'PAMMA JUCHUIIJINHBI
MartepuajioBeeHue

3akperuieHa 3a kadenpoii MeTaJLJIypIrum
Y4eOHsIit mran Hampasnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTaoB"
Kpammpuxarus O0axanasp
dopma 00ydeHus 3a04yHas
OO01mast Tpya0eMKOCTh 33ET
Yacos 1o yueOHOMY IJIaHy 108 Buasl KOHTpONA Ha Kypeax:
B TOM YHCJTIE: 3a4eTsl 3
ayJIUTOpPHBIE 3aHATHS 12
camocToATeNbHas paboTa 92
4acoB Ha KOHTPOJb 4

Pacnpe)le.ﬂeﬂne YacoB JUCHUIVIMHBI IO KypcaM

Kypc 2 3

Bun 3ansTuit v | PIT | VII | PII Hroro
Jlexuun 4 14 4 4
JlaGoparopubie 4 |4 |4 4
IIpakTuyeckue 4 (4 |4 4
Uroro ayn. 4 |4 |8 (8 [12 |12
KonrakThas padora |4 |4 |8 |8 [12 |12
Cam. pabota 32132160 (60 92 |92
Yackl Ha KOHTPOJIb 4 (4 |4 4
HWTtoro 36 136 |72 |72 108 | 108




Pa3paboTunk nporpaMmsr:

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

Pabouas nmporpamMma JUCIUILIHHBL
MarepuanoBenenue

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYJapCTBEHHBINH 00pa30oBaTeIbHbIM CTaHIAPT BHICIIET0 00pa30BaHuUs 10 HAMIPABICHUIO OAT0TOBKH 22.03.02
METAJUTYPI'UA (ypoBens bakanaBpuata) (mpukaz MunoopHayku Poccuu ot 04.12.2015 1. Ne 1427)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YU4€HBIM cOBETOM By3a OT 23.09.2019 npotokon Ne 6.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

BripaboraTs y 6akanaBpoB CIIOCOOHOCTH OCYIIECTBIATH TEXHOJIOTHUECKHE TIPOIECCHl 00pabOTKM MaTePHAIOB.

1.1 3agaun

IIpouecc n3ydeHns TUCIUITIMHEI HAIPABIICH Ha ()OPMUPOBAHIE CIICIYIOMINX KOMIIETCHIINH:
-CTI0COOHOCTB OCYILIECTBIISATH BEIOOP MAaTEPUAIOB Ul H3CNIUH Pa3IMIHOTO HA3HAUCHHUS C yUETOM 3KCILTyaTallHOHHBIX TpeOOBaHUIA
1 OXpaHbl OKPYKAIOLIEH CPEbL.

2. MECTO JUCIHHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paznmen) OIT: | b1.B

2.1 | TpeGoBaHus K npeaIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 [ IIpakTHKa MO MOIYYEHHIO HEPBUYHBIX IPO(ECCHOHANBHBIX YMEHUI U HABBIKOB, B TOM YHCIIE HEPBUYHBIX YMEHHUH U
HaBBIKOB Hay4HO-MCCIIEI0BATENBCKON IEATEIbHOCTI

2.1.2 | YueOHas mpakTuka

2.2 | JucuuniauHbl (MOAY/IH) U NPAKTUKH, VI KOTOPBIX OCBOCHHE JAHHOH AU CHUILIMHBI (MOAY/I5) HE00X0UMO KAK
npeJliecTByOLIee:

2.2.1 [TocynapcTBeHHAss HTOTOBas aTTECTALIUSL

2.2.2 | IlpepauninoMHast IpakTHKA

2.2.3 [ I[ToaroToBka K MpoIeAype 3alIUThI BEITYCKHOW KBATM(QHKAIIIOHHON pabOTHI

2.2.4 | Tlpoueaypa 3alIUThI BBITYCKHOM KBATU(QUKAIIMOHHOW PaOOTHI

3. KOMOETEHIMU OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILTAHBI
(MOJLY.JIsT)

MK-12: cnocobHOCTbL OCYLEeCTBNATL BbIOOP MaTepuanos Ans U3aenun pasfnnyHoOro Ha3Ha4YeHus ¢ y4YeTom
3KCnnyaTauMoHHbIX TPeGOBaHMM U OXpaHbl OKpYyXKatolLlen cpeabl

3HaTh:

OOmye cBeieHNs O COBEPILICHHOM M PEalbHOM CTPOSHUN MaTepHAaJoB,  UX cBoiicTBax; OcoOeHHOCTH (ha30BOT0 COCTOSIHUS U
NPHHIMIBI PEryIUPOBAHUS CTPYKTYPBI C LIENbIO MOTyYeHHs TPeOyeMOro ypoBHS CIIyKEeOHBIX CBOHCTB; 3aKOHOMEPHOCTH
CTPYKTYpooOpa3oBaHus, (ha30BbIe NPEBPALICHHS B MaTepHallax, BIMSIHUE CTPYKTYPHBIX XapaKTEePUCTHK Ha CBOHCTBA MaTEPHAJIOB.
TexHOIOTHUECKHE TIPOIIECCHI IIPOU3BOACTBA U 0OPAOOTKH PA3TMIHBIX MaTepPHAIOB. TEeXHOIOTHIECKHE MPOLIECCH TPOU3BOJICTBA U
00paboTKM pa3NUYHBIX MaTepUaIoB. TeXHOIOTHUECKHE POIECCH IPOU3BOACTBA U 00PaOOTKH PA3IHYHBIX MATEPHANIOB.

YMmers:

ITonp30BaThCs CIIPaBOYHBIMU JAHHBIMH II0 XapaKTEPUCTHKAM MaTepHAaIoOB U criocobaM ux 006padoTky; OCyIecTBIATh BEIOOD
MaTepHaJIOB 110 3a/JaHHBIM XapaKTepHCTHKaM. AHAJIM3UPOBATh BIMUSHUE CIIOCOO0B 00pabOTKH MaTepHaloB Ha UX XapaKTEPUCTHKH.
IMTonb30BaTkCst mpuOOpaMu MeTaUIOrpagUIEcKOro UCCICIOBaHUS CTPYKTYpHI; Pactio3HaBaTh ImyTeM aHaIH3a CTPYKTYPHI U CBOWCTB
MPUHAJISKHOCTh METAUIMIECKUX MAaTepHAJIOB (CTajel, CIIaBOB IIBETHBIX METAIJIOB), 4 TAKXKE 0COOCHHOCTEH MX
TEXHOJIOTHYECKOH 00paboTKU (JIUTOE COCTOsIHUE, TIOcie Ae(opMaliy WK OTKUra U ap.). Onpenensits pusnyeckue, XuMUUECKue,
MEXaHHYECKHEe CBOMCTBA MaTEPHAIOB IIPU PA3IMYHBIX BUIAX MCIIBITaHUH.

Baanersn:

HaBblkamu pa3pabaThIBaTh M OCYIIECTBIIST TEXHOJIOIMYECKHE MIPOLECCH 00paOOTKH Pa3IMUHbIX MaTEePHAJIOB, A TAKXKE U3/CIHH U3
HHX, aHATM3UPOBATh, OLICHUBATH M BEIOWPATh palliOHATIBHEIC ITyTH PEIICHNS TOCTABICHHBIX TEXHOJIOTHICCKOH 1
IPOU3BOJCTBEHHOM 3a/1a4, cOOMpaTh, 00pabaThIBaTh U aHATM3HPOBATH HCXOAHYI0 HH(POPMAIHIO 00 00BEKTaX MPOU3BOACTBA,
pa3pabaThIBaTh IPOrpaMMy MEPOIPHUSTHH 110 00ECIIEUECHNIO KauecTBa NPOLYKIIUH.

B pe3ynbTaTe 0cBOEHUSI AUCHMIJIMHBI (MOIYJIS1) O0Y4AIOUIUIACS H0/KEH

3.1 (3HaTh:

3.1.1| 1. OGmmue cBeaeHHs O COBEPIICHHOM U PEATbHOM CTPOSHHUU MaTEpUaNoB, U X cBoicTBax; OcobeHHOCTH (ha3oBOro
COCTOSIHUSI ¥ IPHHIIMIBI PEryJIMPOBAHUS CTPYKTYPBI C IEJIbI0 OJTyYeHHUs TPEOYEMOT0 YPOBHS CIIy>KEOHBIX CBOHCTB;
3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (pa30BbIe IPEBPANICHUS B MaTepHallax, BINIHAC CTPYKTYPHBIX XapaKTEPHCTHK
Ha CBOMCTBA MaTepHaoB. TeXHONOrnmueckue MpoIeccs MPOU3BOACTBA U 0OPAOOTKH PAa3THIHBIX MaTEPHUAJIOB.
TexHoMOrNUECKNE NPOLIECCHI NPOU3BOJICTBA U 00PaOOTKH PA3IMYHBIX MaTEPHAIIOB. TeXHOIOTHYECKUE IPOLIECCHI
TIPOM3BOJICTBA M 00OPAOOTKH Pa3IUIHBIX MaTEPUAIIOB.

3.2 | YMeTh:

3.2.1 | 1. [Tonp30BaTbCst CIPAaBOYHBIMU JAHHBIMU 110 XapaKTEPUCTHKAM MAaTEpUANIOB U criocobaM ux 00padboTku; OCyiecTBIsATh
BBIOOp MaTEPHANIOB IO 3aJaHHBIM XapaKTePUCTHKAM. AHATM3UPOBATH BIUSHIE CIIOCOO0B 00pabOTKM MaTepHajoB Ha UX
xapakTepucTiky. [1oap30BaThCs MprOopamMu METAIUIOTPaQUIECKOr0 HCCISIOBaHUS CTPYKTYphI; Pacrio3HaBaTh myTeM
aHaJIM3a CTPYKTYPhI U CBOWCTB MPUHAIISKHOCTh METAIUTMYECKUX MATEPHAJIOB (CTajel, CIUNIABOB LIBETHBIX METAIJIOB), a
TaKXKe 0COOCHHOCTEH MX TEXHOIOTHYECKOI 00pabOTKH (JIUTOE COCTOsIHUE, TTOCIe JedopMaliy WITH OTXKHTA U Ip.).
OnpenensaTs Gpusndeckre, XMMUUECKUE, MEXaHIMUECKUE CBOMCTBA MATEPHUAIIOB MPH PA3JIMIHBIX BHAX MCIIBITAHUH.

3.3 | Banagersn:




3.3.1 [ 1. HaBeikamu pa3pabaTeIBaTh U OCYIIECTBIATH TEXHOJIOTHYECKIE IIPOIECCHl 00pabOTKM pa3INUHBIX MAaTEPHAJIOB, a TAKXKE
U3eNMit U3 HUX, aHAIU3UPOBATh, OLEHUBATh U BRIOUPATh PALMOHATBHBIE ITyTU PELIEHUS TOCTABIEHHBIX
TEXHOJIOTMYECKOH ¥ IIPOM3BOJCTBEHHOM 3a/1a4, COOMpaTh, 00padaThIBaTh U AHAIU3UPOBATH UCXOIHYIO0 HH(POPMALHIO 00
00BeKTax MPOU3BOACTBA, Pa3padaTHIBaTh MPOrPaAMMy MEPOIPHITHI 0 00ECTICUSHHIO Ka9eCTBA PO TYKITHH.

4. CTPYKTYPA U COAEP)KXAHUME JUCHUIIJIUHBI (MOY JIS)
Kon HaumenoBanue pasnesnoB u tem /Bua | Cemectp / | Hacos | Komneren- | Jlutep | Pecy | Uure | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 1010 aTypa | pchl | paKT.
Pazgen 1. Beenenne
1.1 IIpenmer MaTepuanoBeJeHUS U €I0 2 4 IIK-12 J1.1 0

3HaueHue. Kparkue cBeneHust 06 ucropun J1.2
Ppa3BUTHSI METAJUIOBEIEHHS. 3ajauul U JI1.3
3HaUEHUE TUCUUTUIMHBI JI1.4J1
"Marepuanoseaenue". Ponb marepuanos 2.1
B COBPEMEHHO TexHuke. Kparkue J12.2
CBEJICHNS 00 MCTOPHHU Pa3BUTHS HAyKH O J12.3
Marepuanax. CoBpeMeHHOE
MaTepUaNoBeCHHE U €ro 3HaUeHUE B
YCKOPEHHH HayYHO-TEXHUYECKOTO
nporpecca. Merammueckue u
HeMeTa/uIndeckue Marepuanst. /Cp/

Kon HaumenoBanmue pazjnesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

3aHATHSA 3aHATASA/ Kypc IHH aTypa | pchl | paKT.

Paznen 2. OcHoBbI KpucTa/LIOrpaduu
U TeopHuH Je)eKTOB KPHCTATLIHYECKOr0
cTpoeHUs

2.1 Kpucrammmyeckue 1 aMmopdHbIe Tea. 2 2 TIK-12 JI.1 0
ATOMHO-KPUCTAJITHYECKOE CTPOSHHE. J1.2
Tunbl KPUCTAIIIMUECKUX PELIETOK. J1.3
Kpucrammmueckas pemierka u ee JI1.4J1
onucaHue. AHU3O0TPOIHS U CUMMETPHUS 2.1
kpucraiuios. [lepnon, 6asnc, 2.2
KOOPAWHALMOHHBIE YUCIIA, IUIOTHOCTH J12.3

ynakoBku. Kpucramnorpadpuueckue
cucrembl. OnpeneneHne NHICKCOB
HAIPaBJICHUH U INIOCKOCTEH.
Kpucramimdeckue CTpyKTypbI 1
OCHOBHBIC THITHI KPACTAJUTHUCCKIX
pemerok. Kimaccudukanus xpucTamion
10 TUIY XUMHUYECKOH CBS3H.
Amnuzotponus. [Tomumopduzm B
Metaiax. CTpoeHHE peabHBIX
KpPHCTAIUIMYECKUX Tel. TeopeTndeckas u
peasbHas IPOYHOCTh MaTEPHAIIOB.
Knaccudukanus nepexton
KPHCTAJUIMYECKOT0 CTpoeHus. TodedHsle,
JTHEHHBIE ¥ TOBEPXHOCTHBIE IE(PEKTHI.
OCHOBHBIC MTOJIOKEHHS TCOPHH
nuciokanuii. Kpaesas auciokanus u
MEXaHU3MBI ee MepeMeleHrs. BuHToBas
JIMCIIOKAIIUS M CIIOCOOBI €€ epeMEIlICHHUE.
Cwmemannble quciokanui. OOpazoBaHue
JIUCIIOKALMN U X B3aUMO/ICHICTBHUE.
3epHEHOE CTPOSHHNE MATEePHAJIOB,
rpaHuibl 3epeH. O0beMHbIe eQEKTHI.
JlucIoKannoHHbIH MEXaHU3M
YIPOYHEHHUS TBEPABIX Tel. Mo3andaHoe
0JI0YHOE CTPOCHUE KPHCTAILIA.

/JTex/




2.2

Kpucrannuaeckue u amopdHbIe Tena.
ATOMHO-KPHCTAJIIMYECKOE CTPOCHHE.
THITBI KPUCTAJUTMIECKUX PEIICTOK.
Kpucraminueckas pemierka u ee
OIMCaHue. AHM30TPOIHUS U CUMMETPHS
kpuctamios. [lepuon, 6asuc,
KOOPIMHAIIMOHHBIE YHCIIA, INIOTHOCTh
ymakoBku. Kpucramnorpapuueckue
cuctembl. OrnpesieNieHue HHICKCOB
HaIpaBJIEeHUH U INIOCKOCTEH.
Kpucrannmaeckue CTpyKTypsI 1
OCHOBHBIE THITbI KPHCTATMYECKHUX
pemerok. Kiaccudukanus kpucramuion
I10 THITy XUMHYECKOH CBS3M.
Anuzotponus. [Tomumopdusm B
Metajuiax. CTpoeHue peaabHbIX
KpHCTAJUIMYECKUX Tel. TeopeTndeckas n
peanbHas IPOYHOCTH MATEPHATIOB.
Knaccudukanus nepexron
KPHUCTANIMYECKOTO CTpOeHHs. ToueuHsle,
JMHEHHBIE W TIOBEPXHOCTHBIE IE(PEKTHI.
OCHOBHBIE ITOJIOXKEHUS TCOPHH
auciokanuii. Kpaesas nucioxanus u
MEXaHH3MBI €€ TIepeMenieHus. BiuaToBas

JIICITOKAIINS ¥ CITIOCOOBI ee TepeMeIIeHue.

CwMmemmannble nucinokanmu. O6pazoBanue
JMCJIOKALMI U UX B3aUMO/ICHCTBUE.
3epHeHOe CTPOCHNUE MaTEPUAJIOB,
rpaHuIs! 3epeH. OObeMHBIE Te(EKTHL
JIMCIOKalIMOHHBIN MEXaHU3M
VIPOYHECHHUS TBEPABIX Tel. Mo3anvHoe
6JI09HOE CTPOCHME KPHCTAIIIA.

/Cp/

10

IK-12

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kopg
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypce

Yacos

Komneren-
U

Jlntep
aTypa

Pecy
pPCBI

Hnrte
PAKT.

IIpumeuyanue

Pa3znes 3. CpoiicTBa MaTepuaIoB.
MeToab! HcCIe10BAHUSA

3.1

OCHOBHBIE METOABI IPSIMOTO
HCCIIEI0BaHUS CTPYKTYPBI:
MaKpPOCKOIMYECKUH, MUKPOCKOIINYECKHUH,
3JIEKTPOHHOCKOIIUYECKUH,
peHTtrenorpaduyeckuii. MeToast
KOCBEHHOT'0 U3y4YEHHs CTPOEHHS
MaTepHana IyTeM aHalu3a GU3HIECKUX 1
MEXaHUYECKUX CBOMCTB: TEPMHUUECKUI,
JIATATOMETPUYECKUNA, MAaTHUTHBIH,
PE3UCTOMETPHYECKHUI, CTIOCOOBI
OIIpEIEJIEHUS TEXHOJIOTHUECKUX U
ciIy>keOHbIX CBOHCTB. Vcnonb3oBaHue
NH(OPMAMOHHBIX TEXHOJIOTHIL B
MatepuanobegeHuu. KoHCTpyKIIMOHHAs
IIPOYHOCTH MaTEPHAIOB. MeXaHUueCKue
CBOMCTBA U CIIOCOOBI OMPEAENEHHs UX
KOJIMYECTBEHHBIX XaPAKTEPUCTHUK:
TBEPJOCTh, BA3KOCTb, YCTAIOCTHAS
npoyHocTh. TBeprocTs no bpunenito.
Meron Poksenna. Meron Bukkepca.
Merton napamnanus. J{unamuaeckuit
meton (o Hlopy). Omenka BSI3KOCTH O
Buay uznoma. OCHOBHbIE
XapaKTEPUCTHKH. TeXHOIOrnuecKue
CBOMCTBA. DKCILTyaTallUOHHbIE CBOUCTBA.
Odusnueckue coictra. /Cp/

IK-12

J1.1
1.2
J1.3
JI1.471
2.1
J2.2
J2.3

Kopg
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlntep
aTypa

Pecy
pPChI

Hnrte
PAKT.

IIpumeuyanue




Paznen 4. Kpucrannuzauus B
OTHOKOMITIOHEHTHOMH cucreMe. OCHOBBI
TeOpHHU KPUCTAIU3ANUU TBEPABIX TeJl.
HepaBHoBecHasi KpUCTALIU3aLHSA.
JIMKBanus B CIIaBax

4.1

INonsaTHA: TEpMOIUHAMHUYECKAS CUCTEMA,
KOMIIOHEHT, (pa3a, CBOOOIHAS SHEPTHSI.
TepMoauHaAMUYECKHE OCHOBBI IIPOLIECCA
IUIABJICHNS M KPUCTAIUTU3ALIUH.
[TapameTpsl nporiecca KpUCTAIIH3AIHH.
Kpucrannmm3anus 9UCTEIX METaJIIOB.
OcobOeHHOCTH CBOWCTB METAIJIIOB B
XKHUJKOM U TBEPJOM COCTOSIHUSX.
IonsTHE O ONMKHEM U JaTbHEM MOPSIKE.
VYcnosue paBHOBecHs (a3 B
OJIHOKOMIIOHEHTHOM CUCTEME.
IIepeoxnaxnenue. Ilonsarue o
TEOPeTHYEeCKOH 1 (pakTHIECKOI
TeMIIepaTypax KpUCTaIUTU3aUH.
IMapameTpsl KpUCTAITH3ALUE — CKOPOCTb
3apOKIEHUS LIEHTPOB U CKOPOCTh POCTA.
I'omorenHnas xkpuctannuszanus. [lonsrue o
KPHTUYECKOM 3apojsbliie. I eTreporennoe
3apoxkaeHue. Bousinue npumecei Ha
nporecc Kpuctaumzanuu. [TpuHnmm
CTPYKTYPHOTO U Pa3MEPHOT0
COOTBeTCTBUS. MonuduipoBanue u
MoandukaTopsl. BemmunHa 3epHa
KPHCTAJUIN3YIOMIEroCs MeTaa.
@DakTOpEI, OIpeAeIAoHIe pa3Mep 3epHa
IIpu 3aTBepJeBaHuU. BiausHue pasmepa u
(hopMBI 3epeH Ha CBOWCTBRA.
Kpucrannmmsamnus u CTpyKTypa CIUTKa
(otnuBkn). leeKTsl cTpoeHHs CAUTKA,
00YCIIOBJICHHBIE 0COOCHHOCTSIMU
KpUCTaJuIM3aluy. Merannuueckue
ctexna. CKOpOCTHAs 3aKanka u3
pacmaBa. OCOOEHHOCTH CTPOEHHMS U
CBOICTBa aMOP(HBIX CIUIABOB, UX
ncnoip3oBanue. OCOOEHHOCTH Tpolecca
3aTBEp/IeBaHUS B HEPABHOBECHBIX
ycnoBusX. JIuksauus B crjaaBax.
BHyTpHKpHCTaIUTHYECKAs TNKBAIIUS.
Koadpunnent nukBanun. Bnusane
JMKBAaIlMX Ha CTPYKTYpPY U CBOMCTBa.
@®akTopHI, BIUAIONIIE HA pa3BUTHE TaKOH
nukBaryd. Ee ycrpaHeHne mytem
TepMUudeckoi 00paboTku. 3o0HaIbHAas
JMKBaLys, npsiMast 1 oopaTHast. JIukBanus
TI0 YIeTTFHOMY BECY W BCIIEIICTBHE
paccioenus. Mepst 60ps0sbI. /JIex/

IK-12

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
J12.3




4.2

[onsaTus: TepMOAMHAMUYECKAS CHCTEMA,
KOMITOHEHT, (pa3za, CBOOOJHAS SHEPTHSL.
TepMoanHAMHYECKIE OCHOBBI MpoIecca
IJTABIICHUS] M KPUCTAJUTA3AIUH.
[TapameTpsl poriecca KpUCTATU3AINY.
Kpucraminzanus 4ucTbIX METaIOB.
OCOo0EHHOCTH CBOHCTB METAIIIIOB B
JKUJIKOM U TBEPAOM COCTOSIHUSX.
[lonsaTtue o O1MKHEM U JAIBHEM MOPSAKE.
VYcnoBue paBHOBecHs (a3 B
OJIHOKOMIIOHEHTHOM CHCTEME.
Ilepeoxnaxnenue. Ilonsarue o
TEOpeTHYECKON 1 (HaKTHIEeCKOM
TeMIepaTypax KpUCTaJUIA3aIUH.
[TapamMeTpsl KpUCTATITU3AIMH — CKOPOCTH
3apOXKAECHUSI LIEHTPOB U CKOPOCTH POCTA.
TI'omorennas kpuctamsanus. [lonstre o
KPUTHUYECKOM 3apojpiiie. ['ereporeHHOE
3apoxkJeHue. BiusHue npumMeceii Ha
npouecc kpuctaumzauuu. [puHnmn
CTPYKTYPHOTO H Pa3MEpPHOTO
cooTBeTcTBUS. MoauduuupoBanue u
monudukaTopsl. Bennuuna 3epHa
KPUCTAJUTU3YIOIIETOCs MeTalIa.
DaKTOpEI, OTIPENENISIONINE pa3Mep 3epHa
IIpH 3aTBEpJeBaHuN. BiusiHue pazmepa u
(OpMEI 3epeH Ha CBOWCTBA.
Kpucrammsanus u CTpyKTypa CJIMTKa
(otnuBkn). le@eKThl CTpOSHHs CIAUTKA,
00ycOBICHHBIE 0COOEHHOCTSIMU
KpUCTAJUTN3AIUH. MeTaTHYeCKUe
crexima. CKopocTHas 3aKaika 13
pacmiaBa. OcOOEHHOCTH CTPOSHHS U
CBOIMCTBa aMOP(HBIX CILUIABOB, UX
rcnoap3oBanue. OCOOCHHOCTH TIpoliecca
3aTBEpIEBaHMsI B HEPABHOBECHBIX
ycnoBusx. JIMKBaLus B CIUIaBax.
BHyTpuKpHCTaITHUECKas JTUKBAIHSL.
Koaddumument nukBanuu. Brusane
JIMKBALUU Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOLINE HA Pa3BUTHE TAKOH
nmukBanuu. Ee ycTpaneHue myTem
TepMUIeCcKOr 00paboTKu. 30HaTbHAS
JIMKBaLUs, psMast U oopaTHas. JIukBarus
10 YJICIbHOMY BECY U BCIICJICTBHE
paccioenusi. Mepst 60pb05I. /Cp/
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Paznen 5. Merajuiinueckue MaTepuasibl




5.1

IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
KeJe30-IeMeHTHT. CTpYKTypHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpasoBanus U cBoiicTBa. CTabMIIbHAS
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(beppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepbrlit uyryH. MoauduupoBaHHBIH
cepblil uyryH. KoBkuii 4yryH.
Bricokonpounslit uyryH. CrienuanbHbie
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Ctamnm.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTpyMEHTabHEIe cTand. /TIp/
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
KeJe30-IeMeHTHT. CTpYKTypHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpasoBanus U cBoiicTBa. CTabMIIbHAS
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(beppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepbrlit uyryH. MoauduupoBaHHBIH
cepblil uyryH. KoBkuii 4yryH.
Bricokonpounslit uyryH. CrienuanbHbie
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Ctamnm.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTPYMEHTaJbHEIE cTanu. /J1ab/
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
KeJe30-IeMeHTHT. CTpYKTypHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpasoBanus U cBoiicTBa. CTabMIIbHAS
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(beppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepbrlit uyryH. MoauduupoBaHHBIH
cepblil uyryH. KoBkuii 4yryH.
Bricokonpounslit uyryH. CrienuanbHbie
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Ctamnm.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTpYMEHTaIbHbIE cTamu. /Cp/
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Paznen 6. Kinaccupukanus
KOHCTPYKLIMOHHBIX CTaJIeH




6.1 VYraeponuctsle cranu. LleMeHnTyemble U 3 6 IK-12 J1.1 0
yilyuiiaemble cTaiu. LlemeHTyemble J1.2
CTaJIu. YilydllaeMble CTallu. JI1.3
BeicokonpouHsle, IPyKUHHbIE, JI1.471
LIAPUKOTIOANIUITHUKOBEIE, 2.1
HM3HOCOCTONKHE U aBTOMATHbIE CTAJIH. 2.2
Beicokonpounsle cranu. Ilpy>kuHHbIe J12.3
ctany. [lapuKOnoAIIUITHUKOBBIE CTAJIH.
Cranu nns u3aenui, padoTarouuXx Mpu
HU3KHUX TeMneparypax. M3HococToiikue
ctamu. ABromartasle cramu. /Cp/
Kon HaunmenoBanue pasnesos u Tem /Bua | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHsaTHsA/ Kvype M aTypa | pcbl | pakT.
Paznen 7. Knaccupukanus
HHCTPYMEHTAJIbHBIX CTAJeH
7.1 Cranu a5 pexylero UHCTpyMEHTa. 3 6 [IK-12 J1.1 0
YInepoaucTsle HHCTPYMEHTAJIbHBIE J1.2
cranu. JlerupoBaHHbIC J1.3
HHCTPYMEHTAJIbHBIE CTAJIU. JI1.4J1
BeicTpopexymue cranu. Cranu s 2.1
HU3MEPUTENbHBIX HHCTPYMEHTOB. 2.2
IIItamnoseie ctanu. Ctaau I IITaMIIOB J12.3
xononHOTo fAedopmupoBanust. Ctamm s
LITaMIIOB TOPSYEro Ae(GopMUPOBAHUSI.
TBepaple criaBbl. AlMas Kak MaTepual
JUTS U3TOTOBJICHUST HHCTPYMEHTOB. /Cp/
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 8. Ctanu u cniaBbl ¢ 0COOBIMH
CBOIICTBAMHU
8.1 Knaccuduxanus Koppo3nOHHOCTOMKHX 3 6 TIK-12 J.1 0
CTajel U CruIaBoB. XpOMUCTBIE CTAJIH. J1.2
KapocTolKOCTh, KapOCTOMKHE CTAIU U J1.3
cruiaBbl. JKaporpoyHOCTh, )KapONPOYHBIC JI1.4J1
cTaym ¥ cruiaBbl. Kitaccugukarys 2.1
JKapOINPOYHBIX CTAJICH U CILIABOB. 122
Marunutssie Matepuaisl. O0mue J12.3
CBEIICHUS 0 peppOMarHeTHKAX.
MarHuToMsrkue MaTepuaibl u
TpeOOBaHUs, MPEIbSBISIEMbIE K HIM.
H3oTponHas 1 aHU30TPOIHAS
AIIEKTPOTEXHIMYECKASCTAIb U €¢
TepMudeckas oopadorka. [lepmamron u
anbcugepbl. MarHUTOTBEpIbIC
MaTepHabl ¥ TPeOOBaHUS,
npeassBiIsieMble K HUM. Ctamm s
MIOCTOSIHHBIX MarHUTOB. JIuThIe
MarHUTOTBEP/bIE CIIABBI IS
MTOCTOSTHHBIX MarHUTOB, UX CTPOCHUE,
TepMudeckas 00pabOTKa M MarHUTHBIE
cBoiicTBa. BiusiHue MarHuTHOU 1
KpHcTaIuTorpadMuecKkoil TEKCTyphI Ha
MarHuTHbBIE CBOIcTBa. AMOp(HBIE
cruiaBel. CIUIaBbI C 3a1laHHBIM
TeMIepaTypHbIM K03 uiueHToMm
nuHeiHoro pacmupenus. CruiaBbl ¢
3aJaHHBIM KO3(GHINEHTOM MO IS
ynpyroctu. Crassl ¢ "3 dexTom namstu
¢dopmsr". /Cp/
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Paznen 9. MaTepuasioBeaeHue
LBETHBIX CIIABOB




9.1 OO01m1ast XapaKTepUCTHKA LIBETHBIX 3 2 TIK-12 JI1.1 0
CIUIABOB U MX POJIb B COBPEMEHHOM J1.2
TexHUuKe. Menp u ee ciiasbl. CTpoeHue u JI1.3
cBOMcTBa Meau. BnusHue npumecei. JI1.471
Jlarynu, OpOH3bI, METHOHUKEIEBbIE 2.1
CIUIaBbl, UX CBOIMCTBA U IPUMEHEHHUE. 2.2
AJIOMUHUH U CIIJIaBBI HA €70 OCHOBE. J12.3
Jluteie u neopMHUpyEMbIE CILIIABBI
anoMuHus. TepMuuecku yrnpodHseMble
crutaBbl. Da3oBEIe IPEBpAIICHNS B THTAHE
1 €TO0 CIUIaBax.
Cru1aBbl Ha OCHOBE THTaHa, UX
00paboTKa, CBOMCTBA U MPUMEHEHHE.
TyrormaBkue MeTaLTbl U BX criaBbl. /TIp/
9.2 OO01mmast xapaKTepUCTHKA IBETHBIX 3 2 TIK-12 J.1 0
CILIABOB U UX POJIb B COBPEMEHHOMU 1.2
TexHuKe. Menp u ee cruiaBel. CTpoeHHE U JI1.3
cBo¥icTBa Meau. BnusHue npumecei. JI1.4J1
JlatyHu, OpoH3BI, METHOHUKEIEBBIC 2.1
CIUIaBBl, UX CBOMCTBA U MPUMEHEHHE. 2.2
AJIOMMHUH U CIUIaBBI HA €r0 OCHOBE. J12.3
JIutsle 1 neOpMHUpYyEMBIE CIIIaBEI
amoMuHus. TepMUieckn yrpovHseMble
cruiaBel. DazoBble NpeBpalleHusl B TUTaHE
1 €TO0 CIUIaBax.
CruiaBbl Ha OCHOBE THTaHa, UX
00paboTKa, CBOICTBa U MPUMEHEHHUE.
TyromnnaBkue METaUIbl U UX
cruaBel. /J1ab/
9.3 OO01mast xapaKTepUCTHKA IBETHBIX 3 15 MK-12 J1.1 0
CIUIaBOB U MX POJIb B COBPEMEHHOM J1.2
TexHuKe. Menp u ee cruiaBel. CTpoeHHE U JI1.3
cBOMcTBa Meau. BnusHue npumecei. JI1.4J1
Jlatynu, OpoH3BI, METHOHUKEIEBBIC 2.1
CIUIaBBl, UX CBOMCTBA U MPUMEHEHHE. 2.2
AJIOMUHUH U CIIJIaBBI HA €70 OCHOBE. 23
Jluteie u neopMHUpYyEMBbIE CILIIABBI
anmoMuHus. TepMUuiecku yrpovHseMble
cruiaBel. DazoBble NpeBpalleHus B TUTaHE
1 €TO0 CIUIaBax.
Cru1aBbl HA OCHOBE THTaHa, UX
00paboTka, CBOWCTBA U IPUMEHEHHE.
TyromiaBkre METaJUTbI U MX cruiaBbl. /Cp/
Kon HaumenoBanmue pasnesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype U007 aTypa | pcbl | pakT.
Pa3znen 10. IlopouikxoBbie 1
KOMIO3ULIMOHHBIE MAaTePHAJIbI
10.1 ITopomikoBble (MeTaIOKEpaMHIECKHE) 3 6 TIK-12 J.1 0
MaTtepuaiibl. TeXHOIO0rus NoIy4eHus, J1.2
BH/IbI TOPOIIKOBBIX MAaTEPHAJIOB, UX J1.3
cBoiicTBa. KOMITO3UITMOHHBIE MaTEpHAIIBI. JI1.4J1
OO0mast XapaKTepUCTHKA U 2.1
knaccuduxarys. [IpuHImIE BIOOpa 122
MaTepUalIOB MAaTPUIIbl M HATIOJTHUTEIIS. J12.3
Bonoknuctele U aucnepcHo-
YIPOYHEHHBIC KOMITO3UTHI X
npumenenue. /Cp/
Kon HaumenoBanmue pazjienoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHsaTUsA/ Kype M1 arypa | pcbl | pakT.

Paznen 11. O01mme cBeeHus o
HEMETAJNINYECCKHUX MaTepuaJIax




OCHOBHBIE TPYTITHl HEMETAITHIECKUX
MaTepuanoB. Buasl XuMuueckoi cBsA3u B
HEMETAJUTMIECKIX MaTepHaax.
Ocobennoctu cBoicTB. ObmacTn
MIPUMEHEHUS HEMETAIINIeCKUX
MaTepHaNioB B TEXHUKE B KAUECTBE
KOHCTPYKIIMOHHBIX, (PPUKINOHHBIX,
aHTU(PUKITHOHHBIX, TEIUIO3AINUTHBIX,
TEMI03ByKOU30IAHOHHBIX,
AIIEKTPOTEXHIMYECKUX MaTEPHAJIOB H T.JI.
ITonmumepHble MaTepUabI.
Knaccudukarius nonumMepHbIX
MaTepHaioB MO UX CTPOCHHIO.
TepMonTacCTHYHBIE TTOJIMEPHI, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMopeakTHBHBIC
MOJTUMEPHI, UX XapaKTEePUCTUKH.
IInacTMaccsl, X COCTaBbl, CBOWCTBA.
Hamomaurenu, HTHTHOUTOPHI,
aKTHBU3aTOPHI B ITacTMaccax. Mx
BJIMSHHE Ha CBOMCTBA IL1acTMAaccC.
[TmacT™Macchl ¢ TOPOUTKOBBIMH,
BOJIOKHHCTBIMH U JIICTOBBIMHU
HanonHuTensMu. [lopomnacTel u
neHonnacTel. Pesuna. Buasl pe3snHOBBIX
MatepranoB. [Iporieccs! By IKaHH3aINH
Pe3MHOBEIX MaTepuanos. CtapeHue
pe3unsl. CTpoeHue, CBOMcTBa U 001acTH
npuMeHeHus. Crexia. Heopranuueckue
CTEKJIa, X BUABI U 00TACTH MPUMEHCHNS.
OpraHuyeckre CTeKIIa, UX IpeuMyIlecTBa
n HepocTaTki. O0NacTH UCIOAb30BAHUS.
Curaiuisl. [1omynpoBoJHUKOBBIE
Matepuansl. O01IHe CBEACHUS O
nonynpoBogHukax. CoOcTBeHHas U
IIpUMeCHast IPOBOIUMOCTE
MTOTYIIPOBOJHHUKOB. JJOHOPEI 1
akuentopbl. OCHOBHBIE
NMEKTPOPU3NIECKUE XapaKTEPHUCTHKA
MTOTYIPOBOJHUKOBEIX MAaTEPHAIIOB.
DOTONPOBOUMOCTH MTOTYIPOBOJHUKOB.
OneMeHTapHbIE NOTYTIPOBOIHUKY U
MTOTYIIPOBOJHUKOBEIE XUMHIECKHUE
coequHeHus. ['epManuil U KpeMHUl, ux
cBoiicTBa 1 npuMeHenue. /Cp/
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4.1 O6pa3oBaTte/bHbIC TEXHOJOTHU

Jlexnus-auanor

Komannnas pabora

Ketic-anamu3

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMI/1eKT OLIeHOUYHBIX CPeICTB

KommiexT oLeHOYHBIX CPEACTB 0 AUCUUILINHE, COCTOSAMIMN U3 MaTEPUaIOB Ul TEKYLEr0 KOHTPOII U IIPOBEACHHUS
IPOMEXYTOUHOH aTTecTaluy 00y4aroIUXCsl, BKII0Yas MOPSAA0K IPOBEJCHUS IPOMEXKYTOUHOH aTTecTalluy, CUCTEMY OLIEHUBaHUS
pE3yNbTaTOB MPOMEKYTOYHOM aTTECTAllMM M KPUTEPUH BBICTAaBIEHHs OLEeHOK npezacTasieH B KOC aucuuIuiuHeL.

6. YHEBHO-METOJANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX On.aapec
JI1.1 | Pxesckas C. B. MarepuanoBeeHe: y4eOHUK JJIs By30B: Mockaa: Jloroc, 2006 | https://biblioclub.ru/in
Y4CeOHHK dex.php?

page=book&id=89943



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

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.2 |Tapudpymmmn @. A., MarepuanoBeeHue U TEXHOIOTHS Kazanb: Kazanckuit https://biblioclub.ru/in
Atormos P. 111, KOHCTPYKIHMOHHBIX MaTE€PUANOB: yueOHO- Hay4YHO- dex.php?
Kusixos B. B. METOIUYECKOE Toco0He HCCIIeI0BaTEIbCKHUI page=book&id=25863
TEXHOJIOTHYECKHUHN 9
YHUBEPCHUTET
(KHUTY), 2013
JI1.3 | dapbep B. M., KoHcTpykimoHHbie U QyHKIIHOHATBHBIE ExartepunOypr: https://biblioclub.ru/in
Jlexxnun H. B., MaTepralisl Ha MeTaJUINIecKol OCHOBe: ydeOHoe | M3marenbeTBO dex.php?
XotuHoB B. A., nocobue Ypanbckoro page=book&id=27573
Cenusanosa O. B., yHuBepcurera, 2014 8
Jlo6anoB M. JI.

JI1.4 | Tymma JI. A. MarepuanoBeieHUE: TPAKTUKYM Kpacnosipck: https://biblioclub.ru/in
Cubupckuit dex.php?
rocy1apCTBEHHbII page=book&id=42889
TEXHOJIOTHICCKHUH 1
YHHUBEPCUTET
(CubI'TY), 2014

6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTABUTEIH 3arnaBue W3paTenscTBO, TOJ Dn.agpec
JI2.1 |3emckos IO. I1., MarepuanoBeaenue: yueOHoe mocodue Boponex: https://biblioclub.ru/in
Txauenko 1O. C., Boponexckuii dex.php?
Jluxauena JI. b., roCyIapCTBEHHBII page=book&id=14197
Ksamnun b. M. YHUBEPCHUTET 7
HMHKCHEPHBIX
TexHonorui, 2013
JI2.2 |burees B. A., BnoBuH | OCHOBBI METAJUTyprHYECKOTO TIPOU3BOICTBA Canxkr-IlerepOypr: https://e.lanbook.com/
K. H., KonokosblieB Jlans, 2017 book/90165
B. M., Canranuk B.
M.
JI2.3 | boroayxos C., MarepuasoBeaeHue: yaeOHoe mocoone OpeHnoOypr: https://biblioclub.ru/in
Ipockypun A., [llenn OpeHOyprexuii dex.php?
E., ITpuiimak E. roCy1apCTBEHHBII page=book&id=25915
yHuBepcurer, 2013 4
6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust

6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.2 | Microsoft Windows

6.3.1.3 | Google Chrome

6.3.1.4 | Mozilla Firefox

6.3.1.5|7-Zip

6.3.2 TlepeyeHb NHGOPMAINOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Enunoe okHO A0CTyma K MHGOPMAIIMOHHBIM pecypcam
6.3.2.2 | KoHCcynpTaHT-ILIIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIMITJINHBI (MOAYJIS)
Ayn. Ne Hasuauenne OcHalleHue
Yuebuas ayJUTOpHUs TUTS
[IPOBEJICHUS 3aHATUI
HCKIMOHHOFO U CeMHHAPCKOTO VY4eOHble MecTa (CTONBI M CTYINbsI). Paboduee MecTo mpemogaBaTelisi B COCTaBe
THITA, KYPCOBOTO MPOSKTHDOBAHMS CTOJ, CTYI, T):M6&. KommproTep mpemnogaBatens ¢ ZIOCTYTIOM B MHTEPHET,
225 HWHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JTOCKOM.

(BBITIOJTHEHUSI

ITPYNIOBBIX W WHAWBHIYaJIbHBIX
KOHCYJIbTallui,
KOHTPOJISI U IPOMEXKYTOYHOM

KypCOBBIX  paboT),

TEKYIIETO

MoTOpH30BaHHEIA SKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
HokymenT-kamepa. HacTompHbIH MUKPOGOH. 3ByKOBast CHCTEMA.

8. METOJMYECKHUE YKA3ZAHMA JJIA OBYYAIOIINXCA 11O OCBOEHUIO JUCITUIIJIMHBI (MOAY JIA)

Meroaudeckne yka3aHUs U1 00y4JaronIuXcs 10 OCBOCHUIO THCIIUTLTHHEL:

1. 3yuenne pabodeli mporpaMMel JUCIUTIIHHEL.

2. [Tocemienue U KOHCTIEKTUPOBAHUE JICKIHH.

3. Obs3aTenpHas MOATOTOBKA K MPAKTHYECKUM 3aHATHSM.

4. V3ydeHne OCHOBHOH U JAOIOJHUTEIILHON JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
5. BeInosHEeHHE BceX BUIOB CAMOCTOSITENILHON paOoTHI.



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

D¢ dexTrBHOE 0CBOCHUE AUCIUILUINHEI IIPEATIONaraeT peryIspHoe HOCEIIeHUE BCEX BUA0OB ayAUTOPHBIX 3aHATHH, BBIIOTHCHNE
IUIaHa CaMOCTOSTEILHONW pabOThI B MOJHOM 00bEME U MIPOXOXKACHNUE ATTECTAUK B COOTBETCTBUH C KAJICHIAPHBIM Y4eOHBIM
rpapuKoOM.

CTyIeHTy peKOMEHyeTCsS O3HAaKOMHUTBCS CO CHHCKOM OCHOBHOH U IONMOTHUTENBHON TUTEepaTypsl. JocTyn K HHGOPMAIIMOHHBIM
pecypcaM OHOIHOTEKH 1 HHYOPMAMOHHO-CIIPABOYHBIM cUCTeMaM ceTu "HTepHeT" OpraHu30BaH B YUTAIBHOM 3alle ONOINOTEeKN
co crarmoHapHbIX [I19BM, 6o ¢ muaroro II9BM (HOyTOYyKa, IIAHIIETHOTO KOMITBIOTEPA FIIH HHOTO MOOMIIEHOTO YCTPOiicTBa)
MOCPEACTBOM OECIIPOBOAHOTO JOCTYMA MPU aKTUBALMH NHAUBUAYAIbHON YIETHOH 3aluCH.

3amaHus U METOIUYCCKUE YKa3aHUs K BBIMOJIHEHHIO JJa00OpaTOPHBIX pab0T COCTABICHBI B COOTBETCTBHUH € paboyeil mporpaMmMoin
JMCUUILUIMHBI MaTepHaJIOBEICHNE U npecTaBieHbl B Y MK aucuurinHs.

JlaGopaTOpHBIi MPaKTUKYM HAIIPABJICH Ha YIIyOJICHHOE N3yYCHUE TEOPETHYECKOTO MaTeprala U Ha IpHOOpETCHUE YMEHHS,
HABBIKOB U OIIBITa MPOBEJICHUS IKCIIEPHUMEHTA, aHaIN3a U 00pa0OTKH €To Pe3yJIbTaToB.

C 11eJIB10 OLICHKH YPOBHSI OCBOCHHUS MaTepHaia 0 KaxIoi 1abopaTopHO# paboTe COCTABIAETCS OTYET, HA OCHOBAaHHU KOTOPOTO
MPOBOJUTCS 3aIUTa TabOpPaTOPHOH PabOTEHI.

3agaHust U METOANYECKUE YKa3aHHA K BBIMOTHEHUIO IPAKTHUECKUX 3aHATUI COCTaBICHBI B COOTBETCTBUU ¢ paboueill mporpaMMoit
JUCLUUIIMHBI MaTepHaIoBeIeHUE U npecTasiensl B YMK qucuuninHs.

IIpakTHyeckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHHUE IEHCTBUH, 00CYKICHUE MPOOIIEM 10 OCHOBHBIM pa3ziesiaM Kypca 1
HampaBlieHbl Ha yIiIyOJeHne H3y4eHHOTO TEOPETUUECKOT0 MaTepralla i Ha IPHOOpeTeHne YMEHUN 1 HaBBIKOB.

IIpu noAroTOBKE K MPaKTUUECKUM 3aHATUSAM UCIIOIb3YHOTCSI METOAUYECKUE YKa3aHUs, B KOTOPBIX ONKUCAHbI COACP>KaHUE U METObI
UX TPOBEJICHHUS, YCIOBHS BBIIONHEHNUS, C(OPMYIHPOBAHbI BOIPOCH! K pe3yIbTaTaM BBITOTHEHUS 3aJaHHIH.

Metoandeckrne peKOMEHIAINN K OPTaHU3aluU U BBITOJTHEHUIO CAaMOCTOSATEIILHONW pabOThI COCTABICHBI B COOTBETCTBHH C paboueit
MIPOrpaMMOil TUCHIUIUIMHBI MaTepUalIOBeIeHHE U npecTaBiieHbl B Y MK aucuuninHsl.

CaMocTrosTeabpHas pa60Ta CTYACHTOB BKJIFOYAaCT OCBOCHUEC TCOPETUICCKOTO MaT€puaia, IOArOTOBKY K BBIITOJIHCHHUIO sanaHnﬁ
TMPAKTUICCKUX BaHHTHﬁ, 1 IOATOTOBKY K 3a4€TYy.

Mertoandeckue PEKOMCHOAIUH 10 OpraHru3anun 06pa30BaT€J'IBHOFO mpouecca it OGy‘ICHI/IH HWHBAJIMAOB U JIUIL] C OTPAaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA

[Tpu Heo6X0AMMOCTH MPOrpaMMa IUCIHUIUIMHBI MOXKET OBITh aJJaTHPOBAHA ISl HHKIIO3UBHOTO 00YYEHHsI HHBAJIUJIOB U JIUIL C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCHUXO(MH3UISCKOTO PA3BUTHS, HHIUBHIYATBHBIX
BO3MOKHOCTEH M HEOOXOMMBIX CHEIHATIBHBIX YCIOBUH MX 00ydeHNS.

HpI/I HaJIMYKU B I'pyNne CTYACHTOB C OrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BATh aJallTUBHBIC
TCXHOJIOTHH.

1 CTYZIEHTOB € OIrpaHUUYEHHBIM CIYXOM:

- HCTIOJTb30BaHUE Pa3HOOOPA3HBIX TUAAKTHYCCKIX MAaTEPHUATOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OMTMCAaHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIs1 TOHUMAaHUS U PEIICHUS IOCTABICHHON 3a/1auH;

- HCTIOJIb30BaHUE BUICOMATEPHAJTIOB, KOTOPBIE IAIOT BOZMOXKHOCTh MOHATH TEMY 3aHATHS U OCYLIECTBUTH KOMMYHHUKAaTUBHBIE
JICHCTBUS,

- BBITIOJIHEHUE MPOEKTHBIX 33JaHUN IO U3y4aeMbIM TEMaM.

JI7st CTYICHTOB C OTPAaHUYEHHBIM 3PEHHUEM:

- UCIIOJIB30BaHUEC (1)I/IJ'IBMOB C BOBMOXHOCTBIO BOCITPUATHUA HA CIIYX ﬂaBaCMOﬁ B HUX HH(I)OpMaHI/H/I I TOCJICAYIOLICTO €€
o0CyKIeHus;

- HCTIOJIb30BaHUE ayTMOMATEPUAIIOB M0 N3yYaeMbIM TeMaM, UMEIOIUM S Ha Kadeape;

- HHJMBHyalbHOE OOIIEHHUE C PENoAaBaTelieM 1Mo H3y4aeMOMy MaTepHaiy;

- TBOPYCCKHUEC 3alaHHs 11O U3YYAaCMbIM TCMaM WJIH 110 JIMYHOMY KCJIAHUIO C YUCTOM MHTCPCCOB O6y‘IaCMOT0.
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