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MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

mporpamMMa JUCHUIUIMHEL o0aBiaeH ad3al:
«B  caywae  Heobxooumocmu
UCNONIL306AHUSL 68 Y4eOHOM npoyecce
YACMUYHO/UCKTIOYUMENILHO
OUCMAHYUOHHBIX 0bpazosamenbHblX
mexwnono2ut, opeanusayus pabomwl II1C
¢ obyuarowumucs ¢ OB3 u uneanudamu
npeoycmampusaemcs. 8  JIeKMpPOHHOU
ungopmayuouHo-06pazoeamenvHol
cpede ¢ yuemom uUxX UHOUBUOYANbHBIX
ACUXOPU3UYECKUX 0COOEHHOCMELL.

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
@ - PaGouas nporpaMma AucuMILTHEL MaTepuanoseaenue 1 TKM
1. JIUCT UBSMEHEHUI
®UO 3aBenywiero
Ne | Coneprkanue M3MEHEHHS WJIH CChLIIKA Kadeapoii, Ioanucek Jlara
/I | Ha NpUJaraeMblii TEKCT U3MEeHEHUs peanusyromei
AUCHUILIMHY/BBINYCK
aoniei kageapoi
1. B mno4.2. O0beM OUCHUIUIMHBL 110 BUIAM Kysnenos A.1. 01.09.
yueOHOM  paborel  PaGouas  mporpamma 2020
UCHMILIMHBL I10CJIE TaOaUIBl J00aBIIeHO 00
MCIIOJIb30BAHUH |
«*B  cnyyae Heobxooumocmu
UCNONb308apUsL 8 Y4eOHOM npoyecce
YACTMUYHO/UCKTIOYUMETIbHO
OUCMAHUUOHHBIX 00pa308amenbHbIX
mexHoo2uti 8 mabauye uyepes caeul
yKaszvleaemcs KOuuecmeo 4acoe
pabomwur IIIIC ¢ obyuarowumucs O0ns
nposedeHuUst 3aHAMuULL 8 OUCMAHYUOHHOM
¢opmame ¢ npumeneHuem 1eKMPOHHO2O
o6yyeHusy
2. B 0. 13. CheuuanbHble  VYCIOBUSL  JUIS Ky3znenor A.U. 01.09.
06yUaroImXCs c OrpaHHYEHHBIMH 2020
BO3MOXXHOCTSAMH 310POBbA PaGouas
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2. HEJIM 1 3AJAYH OCBOEHUSA JUCHUITTIMHBI

e ocBOCHUS AMCUMILIMHBI. IIO3HAHUE IPUPOABI U CBOWCTB MAaTEpHANIOB, a TaKKe
METO/I0B M3MEHEHUs UX CBOWCTB s Hambosee 3(PQPEKTUBHOIO MCIIOJIb30BAaHHUS B TEXHUKE;
u3ydeHue (U3NYecKuX U (PU3MKO-XUMHUYECKUX IPOLECCOB, JIEKAIIUX B OCHOBE COBPEMEHHBIX
TEXHOJIOTUH, TPUMEHSIEMBIX B IPOM3BOJICTBE B PA3JIMYHBIX O0IACTIX HAYKH U TEXHHUKH.

CdhopmupoBaTh TEOPETUYECKHE MPEICTABICHHUA O MEXaHHU3MaxX CTPYKTYpooOpa3oBaHUS B
METAJIMYECKUX MaTepHuajaX M Ha UX OCHOBE HAyYHMThb aHAJIU3UPOBATH CTPYKTYPbI METAJIOB U
CIUIABOB, BO3HUKAIOLIME TIPU PA3JIMYHBIX IpoLEeccax: KPHUCTAIM3ALHUM, ITOJIUMOPQPHBIX
NPEBpalCHUSIX, AeQOpMalMU M TOCIEAYIOUIEM OTXKHIEe, CTAPSHHH M JPYyTrUX Mpoleccax.
Hayuuts npeackassiBaTh XapakTep U3MEHEHHI CTPYKTYpPBI B PE3YJIBTATE BHEIIHUX BO3IECHCTBUI

H HAITPpaBJICHHUEC U3MCHCHU S CBOﬁCTB; O6y‘lI/ITB IMPAKTHUKC BBISABIICHUS U aHAJIN3a CTPYKTYDP.

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

JucuuriauHa OTHOCUTCS K 0053aTeNIbHBIM JUCIUIIMHAM BapyuaTUBHOM YacTu B 1ukie bioka
b.1, u sBnsieTcs oqHON U3 AUCUUILINH, QOPMHUPYIOIINX €CTECTBEHHOHAYUHbIE 3HAHUS U HABBIKH,
XapakTepHbIe /I OakanaBpa no HanpasieHuto moaroroBku 21.03.01 — “Hedrerazosoe aeno”.

N3yuenne naHHOW MUCHIMIUIMHBI 0a3MpPYETCs Ha 3HAHMS CTYJCHTOM OCHOBHBIX TMOJIOKEHUU
(GU3UKH, MAaTEMAaTUYECKOTO aHaIN3a, TEOPETHUECKOM U MPUKIIATHON MEXaHUKH.

N3yueHne maHHOW AUCHUIUIMHBI SBISETCS NPEALIESCTBYIOIIECH Uil CIEAYIOIIMX KYpCOB U
mucturinH: OCHOBBI IUMAarHOCTUKY; bypenue HedTsaHbIX ckBaxkuH; [log3eMHas ruipoMexaHuka;
Pazpabotka HedTsHBIX MecTopoxaeHui; HWccrmenoBanue ckBakuH M 1iactoB; Hacocel u
KoMmripeccopsl; O6opyaoBanue s 100619 HeTH; OOCTY)KUBAaHHE U PEMOHT CKBaKHH.

JInst OCBOEHMSI NUCUMIUIMHBI CTYJEHT JOJKEH MMETh CIEAYIOIINE «BXOIHBIE» 3HAHUS,
YMEHUS, HaBBIKM U KOMIIETEHIUU:

e 3HaHMe O0a30BbIX MOHATHM W ompeneneHud B oOnacTh (QU3MKHU, MaTEMaTHUKH,
TEOPETHUYECKOU U MPUKIIATHON MEXAHUKH;

® CIOCOOHOCTH MCIOJIb30BAaTh CIIPABOYHBIE JOKYMEHTHI U TOCYapCTBEHHBIE CTaHIAPTHI;

® CIOCOOHOCTH HCIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JAUCIHUILIHH,
MPUMEHATHh METO/bl MATEMATHUYECKOTO aHAJIW3a U MOJIETTUPOBAHUS;

Pe3ynbraThl OCBOGHHUSI TUCHUIUIMHBI OyayT HEOOXOIWMBI Ui JaJTbHEHIIEero mporecca
00y4eHHus: B paMKax MO3TAMHOTO (OPMHUPOBAHUS KOMIETEHIIMNA MPU HU3YyUYECHUU CIICTYIOITUX
JTUCITUTIIMH: OCHOBBI JHUATHOCTUKH, OypeHne HeTSHBIX CKBAKWH, MOJ3EMHAsl THAPOMEXAHUKA,

pa3pa60TI<a HC(I)TSIHLIX MeCTOpO)KHCHHﬁ, HCCICAOBAHUC CKBAXHWH MW IIJIACTOB, HACOChI H
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KOMIIpeccopbl B He(TerasoBoMm jeine, TPaHNOPT M XpaHeHHe He)TH W HEYTEHpOIYKTOB,

o0opynoBanue Uil J0ObYM HedTH, OOCITYy)KMBaHME€ M PEMOHT CKBXHUH, a TaKxke s

IMPOXOXKACHUA IMTPOU3BOACTBCHHBIX ITPAKTHK, FOCy,HapCTBCHHOﬁ HTOTOBOM arTcCTallu.

4. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JTUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHMJI O0OI1
[Ipomiecc wW3yueHUs AWCIUIUIMHBI HANpaBJIeH Ha (QOPMHUPOBAHUE  CIICTYIOITUX
KOMIIETECHIINH:
Koa n
IlepeyeHb MIaHMPyeMbIX Pe3yJbTATOB 00yUeHHS MO JUCHHUIIJIMHE
HANMEHOBAHHE
o (MoayJ110), COOTHECEHHbIX ¢ HHAMKATOPAMU 10CTUKEHM ST
peaaun3yemMoii N
KOMIIeTEeHIIHH
KOMIIeTeHIIUHA
OIIK-1 3HaTh: -QU3MYECKYI0 CYIIHOCTH SIBJCHUH, MPOUCXOAAIINX B

CrniocobeH pemaTh
3aja4u,
OTHOCSIIHECS K
npodeccnoHaTEHOM
NeSITeIIbHOCTH,
MPUMEHSIST METO/IbI
MO/JICJIMPOBAHUS,
MaTeMaTHIECKOTO
aHan3a,
€CTECTBEHHOHAYYHBIC
1 OOILENH)KEHEPHBIE
3HAHMS;

Marepuasax Tpd BO3ACHCTBUM Ha HUX pPa3IM4YHBIX (AKTOPOB B
YCIIOBHSX TPOU3BOJICTBA U SKCILTyaTalllH,;

YMeTh: - OLICHUTH NOBEICHNE MaTepHala U IPUUMHBI OTKA30B JIeTanel
MallliH TpPH BO3JICHCTBMM Ha HUX PA3IUYHBIX OKCIUTyaTallMOHHBIX
(hakTOpOB;

Buaaners: - nHbopManueit 0 IepCneKTUBaxX pa3BUTHUS JINTSHHOTO
MIPOM3BOCTBA, MOJTYYEHHS 3aTOTOBOK CIIOCO0aMu 00padOTKH
JaBJICHUEM, TIOPOIIKOBOIM METAJLTYypPTriuH, METOJaX YIPOYHECHUS
pabouux MOBEpXHOCTEH.

- YMEHHEM OpPHEHTHPOBATHCS B OpPTaHU3AIMH MpOIecca M3MEPEHUN H
00pabOTKH Pe3yNbTaTOB U3MEPEHUII.

OIIK-2 3HaTh: -QU3NYECKYIO0 CYIIHOCTh SBICHUH, MPOUCXOAAIIUX B
CTIOCOOHOCTBIO MaTepuagax MpH BO3JCHCTBHM Ha HUX pa3IUYHBIX (DAKTOPOB B
UCIIOJIb30BAaTh YCIIOBUSIX POU3BOJICTBA U DKCILTyaTalluH;

OCHOBHBIC 3aKOHBI - OCHOBHBIC TPYTITHl METALTUICCKUX U HEMETANTHICCKUX MAaTePHAIIOB,
€CTECTBEHHOHAYYHBIX | UX CBOMCTB M 00JIaCTh MPUMEHEHUSI.
JTUCITUTUTAH B - METOJIBI M aJITOPUTMBI HCCIICIOBAHUS CBOMCTB MaTEPHAIIOB.
npodeccnoHanbHON | YMeTh: - OIEHUTh MOBEIEHHE MaTeprasa U MPUYUHBI OTKA30B JIeTanen
JESITEIIbHOCTH, MalliH TPH BO3JACHCTBHM Ha HUX PA3JIMYHBIX OIKCIUTyaTallHOHHBIX
MPUMEHSTHh METONIbI | (paKTOpOB;
MaTEeMaTHYECKOTO | - BEIYHCIIATH HEOOXOAMMBIE TTapaMeTPhl H3MEPCHHIMA
aHanm3a u - U3BIIEKATh 3HAHUS W3 MUMEIOMIMXCS SKCIEPUMEHTAIBHBIX JaHHBIX C
MOJICTTUPOBAHUS, MTOMOIIHI0 METOJIOB M aJITOPUTMOB aHAJIA3a
TeopeTudeckoro u | Biagers: - nndopmaimeit o mepcrnekTHBax pa3BUTHUS JIUTEHHOTO
IKCTIIEPUMEHTAIBHOTO | TPOU3BOICTBA, TIOJYUYCHHSI 3aTOTOBOK CIIOCOO0aMu 00paboTKH
HCCIIeTOBAHMS; JaBJICHUEM, TIOPOIIIKOBOI METaJUTypruu, METOIaX YIIPOUHEHUS
pabourx MOBEPXHOCTEH.
- HaBBIKOM TPUHSATHUS PEUICHUI Ha OCHOBAaHWU MPOAHATU3UPOBAHHBIX
TTAHHBIX.
- YMEHHEM OpPHUEHTHUPOBATHCS B OpPTaHU3AIMH MpPOIEcca W3MEPEHUN U
00pabOTKHU Pe3yJIbTATOB U3MEPECHHIA.
OIIK-4 3HaTh: -(QU3MYECKYIO CYIIHOCTh SIBICHUH, TMPOHMCXONAININX B
®opma A Crpanuna 4 uz 17
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Crnocoben MaTepuagaXx Npyd BO3ACHCTBMM HAa HHUX pa3IM4YHBIX (DAaKTOpOB B
MIPOBOAUTD YCIIOBUSIX MPOU3BOJICTBA U SKCILTyaTallUH;
U3MEPEHHUS U - METOBI ¥ JITOPUTMBI HCCIIEJOBAHUS CBOMCTB MaTEPUATIOB.
HaOJI0IeHUS, YMeThb: - OLIEHUTH MTOBEACHUE MaTepHalia U MIPUUMHBI OTKA30B JeTajei
o0OpabaTtbIBaTh U MalliH TpPH BO3ACHCTBHHM HAa HUX PA3JIMYHBIX OIKCIUTyaTallMOHHBIX
MPEJICTaBIISTh (hakTopoB;
OKCIIEPUMEHTAIbHBIC | - BBIYUCIATH HEOOXOIUMBIC TTapaMETPhl U3MEPEHUI
JIaHHBIC; Baagern:
- HaBBIKOM TIPUHSATHUS PEUICHUH HAa OCHOBAaHUU MPOAHAIU3UPOBAHHBIX
JTAHHBIX.
- YMEHHEM OpPUEHTHPOBATHCS B OpPTaHU3AIMH MpoIlecca U3MEPEHUN H
00pabOTKH Pe3yJIbTATOB U3MEPCHHIA.
MK-5 3HaTh: - OCHOBHBIC TPYIIBl METAUIMYECKUX U HEMETAJUIMYECKHX
Crnocoben MaTepUasoB, UX CBOWCTB U 001aCcTh MPUMEHEHHUS.
KOHTPOJIMPOBATH - METOJIbl ¥ AJITOPUTMBI HCCIIEIOBAHUS CBOWCTB MaTE€PHAJIOB.
TEXHUUYECKOE YMeThb: - OLIEHUTH MOBEACHUE MaTepHalia U MPUUMHBI OTKA30B JeTajei
COCTOSIHUE MalliH TPH BO3JACHCTBHM HAa HUX PA3JIMYHBIX OIKCIUTyaTallHOHHBIX
o0opypoBaHus (hakTOpOB;

00BEKTOB TpUEMa,
XPaHCHUS U OTTPY3KH

Buaaners: - nHbopManueit 0 IepCneKTUBax pa3BUTHS TUTEHHOTO
IIPOU3BO/ICTBA, [TOJIyYEHHsI 3arOTOBOK crioco0amMu 00paboTKH

He(THU U JABJICHUEM, IIOPOLIKOBOM METAJLUTyPIrUU, METOAAX YIIPOYHEHUS
HEPTENPOAYKTOB | pabOYMX MOBEPXHOCTEH.
I1K-8 3HaTh:
Crocoben - OCHOBHBIC I'pyIIbl METATNIMYCCKUX U HCMETAJINIMYCCKUX MAaTCPHUAJIOB,

OCYILECTBIATH UX CBOMCTB M 00J1acTh IPUMEHEHUS.
OpPraHM3al[MOHHO- | - METOABI ¥ AITOPUTMBI UCCIIEJOBAHNSI CBOMCTB MaTEpUAJIOB.

TEXHHUYECKOC YMmeTh: - OIICHUTDH MOBCACHUEC MaT€puajia U NpUINHBI OTKa30B HeTaﬂeﬁ
COIIPOBOXICHHE MallMH IpHU BO3ACHCTBMM Ha HUX PA3JIMYHBIX OKCIUTyaTallHOHHBIX

KAl TaJIBHOTO (hakTopoB;

PEMOHTA HEPTIHBIX U
ra30BbIX CKBaXXHH

- BBIYHCIISATH HEOOXOAMMbIE TTapaMeTPbl U3MEPEHHIA

- U3BJICKATb 3HAHWA W3 HMCIOIHNXCA SKCIICPUMCHTAJIBHBIX JAaHHBIX C
MTOMOIIHI0 METOJIOB M aJITOPUTMOB aHAIIN3a

Baagers:

- HaBBIKOM TMPUHATHUS PEUICHHH Ha OCHOBAaHWHU MPOAHATU3UPOBAHHBIX
JaHHBIX.

- YMEHHEM OpPUEHTUPOBATHCS B OpPTraHU3AIMM MpPOIEcca W3MEPEeHU U
00pabOTKHU Pe3yIbTaTOB U3MEPEHUH.

5. OBIAA TPYAOEMKOCTD JUCIUIIJIMHBbI

4.1. O0beM IMCUMILIHHBI B 3a4eTHBIX equHunax (scero) — 3 3ET.

4.2. O0beM THCHUILUIAHBI 10 BUAAM y4eOHOMH padoThl (B 4acax):

KosnnuyectBo yacos (popma od0yuenunst —
. OYHas
Buj yueoHoii padoThI )
Bcero no B T.4. II0 ceMecTpaM
IVIAHY 1 2 3
2 3 4 5
Konraktnas pabota 54 - - 54
00yyarIuxcs ¢ IpenojaBareieM

Dopma A

Crpanuna 5 u3 17




MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

@ - PaGouas nporpaMma AucuMILTHEL MaTepuanoseaenue 1 TKM

B COOTBETCTBUH C YII

AyIUTOpHBIE 3aHATHSL: 4 24

® JICKLIUHU 18 - 18

® CCMHHApBI U IPAKTUYCCKUE 18 - 18
3aHSATHUS

e j1a0oparopHbie paboTHI, 18 - 18
MPAKTUKYMBbI

CamocrosiTesbHas pabora 54 - o4

®dopma TeKylLIero KOHTPOJIs TECTHpPOBa- - TECTHUpPOBa-

3HAHUU U KOHTPOJIA HHUE, HUE,

CaMOCTOSTEIIbHON PabOThI: YCTHBIN YCTHBIN

TECTUPOBAaHUE, KOHTP. paboTa, orpoc, orpoc,

KOJUIOKBHUYM, pedepart u ap. (He 3aImTa 3aIuTa

MeHee 2 BUJIOB) naboparop nabopaTop

HBIX paboT HBIX paboT

KypcoBast pabota - - -

Bunel npomexxyTouHOM 3auer - 3auer

aTTecTtauuu (3K3aMeH, 3a4eT)

Bcero 4acoB mo JucHMILINHE 108 - 108

KosnuuectBo yacos (popma oOyuenuns —

. 3a04Hast)
Bup yuyeOHoii padoThl
Bcero no B T.4. 10 ceMecTpam
JIaHy 2 3
1 2 4 5
KonTakTHas pabora 12 - 12
o0yyaroImuxcs ¢ npenojjaBareiem
B COOTBETCTBUH C YII
AyIUTOpPHBIE 3aHATHSL: 12 12
® JICKIIUU 6 - 6
® CEeMUHaphl U NPAaKTUYECKHE 6 - 6
3aHATHUS
e jabopaTopHbIe pabOTHI, - - -
PAaKTUKYMBI

CamocrosiTenbHas paboTta 96 - 96
dopma TeKyiero KOHTPOJIs TECTHPOBA- - TECTHPOBA-
3HaHUH U KOHTPOJIS HHUE, HHE,
CaMOCTOSITENIbHOM pabOTHI: YCTHBIN YCTHBIN
TECTUPOBAaHUE, KOHTP. paboTa, orpoc, orpoc,
KOJUTOKBUYM, pedepart u np. (He 3almTa 3aIuTa
MeHee 2 BUJIOB) naboparop nabopaTop

HBIX paboT HBIX paboT
KypcoBast pabota - - -
Bunsl npoMexxyTOUHON 3a4eT - 3a4eT
aTTecTanuu (3K3aMeH, 3a4eT)
Bcero 4yacoB mo AMCHHILINHE 108 - 108
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4.3. Copep:xkanue TUCUMIJIMHBI (MoayJis). PacnipenesieHue 4acoB 1Mo TeMaM H
BH/IaM yueOHOoii padoThbI:

®opma 00yueHus — ouHas

Bujbl yueOHBIX 3aHATHH dopma
AynuTOpHBIE 3aHITHS B T.4. TEKYIIero
3ansaTus | Camoc- | KOHTpoJsA
Ha3ssanmue pa3aesion IMpaxkTn- -
Bcero Jladopa | B UHTep- TOA- 3HAHUHU
U TeM yecKune
JIeKIHH TOpHAasi | AKTHB- | TeJbHasi
3aHATHSA, .
pa6ora HOM padora
ceMHHap
dopme
1 2 3 4 5 6 7 8
1. Ctpoenue u Tectupo-
CBOMCTBA YUCTHIX BaHUE
METAJLJIOB.
3 - 6
Crpykrypa 12 3
METAJJIOB U
METAINTNYECKUX
CILJIABOB
2.MeTo bl YcTHbI
orpoc,
HCCIIEI0BAHUS 3au§ma
CTPYKTYpbI 32 3 3 10 10 16 nabopatop
Kpucrammmzanus HEIX paboT
METAJIJIOB U CILIaBOB
Tectupo-
3. [Mnactuueckas BaHUE
nedopmarius
2 2 — - 4
8
4. TTpon3BoICTBO
gyyryHa. [Ipsamoe Tectupo-
MOJTyYeHUE JKele3a 12 3 3 4 — 6 BaHNe
Y €r0 NEPCUEKTUBBI
5. OcHOBBI Tectupo-
CTaJeIIaBUIBHOTO 12 2 2 — 4 8 BaHWe
MIPOU3BOACTBA
6. OcHOBBI Tectupo-
MIPOU3BOJICTBA 8 2 2 — - 4 BaHue
LIBETHBIX METAJJIOB
7. OCHOBEI p
TEXHOJIOTUH orpoc,
060a60TKI 20 3 3 4 4 10 3a1mra
P nabopartop
METAJIOB HBIX paboT
Hroro 108 18 18 18 18 54

6. COJEP)KAHUE JUCHUILIMHBI (MOLYJIST)

Tema 1. CrpoeHne M CBOMCTBA YHMCTBIX MeTaJw10B. CTpPyKTypa MeTalJI0B H
MeTAJVIH4eCKHX CIIABOB

Dopma A
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MerTamanyecKuil THII XUMHUYECKOM cBA3U. OCHOBHBIE CBOMCTBA METAJUIOB. MeTaibl
B MEPUOJAMYECKON cucTtemMe »3JaeMeHTOB. Kpucramimyeckoe CTpOEHHE METAIIOB.
Tunbel KpUcCTAIMYECKUX pemeTok MetamnoB.Ilonsitue o crpykrype. Macmrad
CTPYKTYpBI: MaKpo-, MHKpPO-, CyOCTpYKTypa, aTOMHO-KPUCTAJUTNYECKAsI CTPYKTYpA..
OcCHOBHBIC TIOHATHS: KOMIIOHEHT, (pa3a, CTpyKTypHas cocTaBistomias. [loHsaTus o
3epHe, rpaHulle 3epHa, BTopuuHOi (aze. Kpucramnuueckas ctpykrypa. CrtpoeHue
peanbHBIX KpUCTAILIOB. JlepeKThl KpucTammndeckoro crpoeHus. Buast nedextos, ux
knaccudukanusa. Touednwvie nedexTsl. Buabl ToueyHbIX AcedekToB. JIWHEHHBIC
nedextel. OCHOBHBIC THIIBI AUcaoKanuid. Bektop broprepca. [110THOCTD THCTOKAIIHA.
[ToBepxHoctHbie nedexTol. [yt popMupoBaHusl CTPYKTYphl METAJIOB U CILJIABOB:
KpUCTAJUTU3AIIMS, TUTacTUIecKas Aedopmalius, TepMudeckas oopadboTka.

Tema 2. Meroasl ucciegoBanusi cTpykrypbl. Kpucramimszanusi MeTajnioB M
CILJIABOB

CTpyKTypHO-UyBCTBUTENIbHBIE U CTPYKTYPHO-HEUYBCTBUTEJIbHBIE  CBOMCTBA.
@u3nuecKkue METOJbl UCCIEAOBaHUS CTPYKTYPbl: PEHTTCHOCTPYKTYPHBIM aHAIM3,
AJIEKTPOCONPOTHUBIIEHNE, IUIOTHOCTh M JAp. Makpo- M MHMKPOAHaJIU3 CTPYKTYpHI.
DJIEKTPOHHAsT MHUKPOCKONHUS. MeXaHMYeCKue METONbl HCCIEIOBAHUS CTPYKTYPHI.
HcnpiTanus Ha pacTsDKEHHUE U yIapHBIA U3ru0. MeTo bl onpeieieHus TBEPIOCTH.
MexaHu3sM ¥ KUHETHKa KpUCTAIM3auud MeTaioB. CTpoeHue MeTasTM4ecKoro
ciutka. [lomumopdusie npeBpaienus B metaiax. luarpamMmmel (pa30BOro paBHOBECHS.
PaBHOBEeCHOE M HEpPAaBHOBECHOE COCTOSHME CIUIaBOB. Ilpomecc kpucramimzauvu u
¢dazoBble mpeBpaleHusl B cruiaBax. Jluarpammbl (a3oBOTO paBHOBECHS JUIS CIIydast
MOJIHOW PAacCTBOPUMOCTU KOMIIOHEHTOB JIPYT B Jpyre, oOpa30BaHHE SBTEKTUKH TPHU
OTPAaHUYEHHON PacTBOPUMOCTH KOMIIOHEHTOB. CBA3b MEXy AUMArpaMMOW COCTOSHUS
Y TEXHOJIOTMUYECKUMHU CBOMCTBaMU. JlnarpaMma COCTOSIHUS JK€JI€30-1IEMEHTHT.

Tema 3. Iliactuyeckas gegopmanus

Hamnpsioxenus u gedopmanus. Yrpyras nedopmanus. I[lnactuueckast nedopmaiius MOHO-
1 TIOJIUKPHUCTAIIIIOB. MeXaHu3MBbI IacTudeckor nedopmariin. CKOJIbKEHHE JUCTOKAIHT,
KaK Tpoliecc MmiIacTudeckoro aeopmupoBanus. Bnusaue miuactuueckoi aedopmaiuu Ha
CTPYKTYpy MeTauioB. BiumsHue miuacthueckoi neopMamuu Ha CBOWCTBA MeTaia -
nedopmalmonHoe ynpodHeHue (Hakier). CBepXIIacCTUHYHOCTh METAJIJIOB M CTUIABOB.

Tema 4. [IpousBoacTeo yyryna. [IpsiMmoe nmosyueHue xeJie3a v €ro nepcrneKTuBbI

Hcxonuple maTepuaibl U UX IHOATOTOBKA K IUIABKE. Y CTPOMCTBO JOMEHHOW II€UH.
TexHonoruss  AOoMeHHOW  IuIaBkU. IIpoaykTel  nomeHHoOM — miaBku. Ilytm
MHTEHCU(UKALUN JOMEHHOW MiaBKU. [IpoayKThl mpSIMOTO BOCCTAHOBIICHUS XKele3a.
[TpousBoncTtBo rybuaroro xenesa. IlpomsBoncTtBo kpuuHoro kenesa. Ilpsmoe
NoJIydeHue Kuakoro Mmeramia. [IpoGieMbl ¥ MepcreKTUBBI Pa3BUTHS BHEIOMEHHOM
METAJLTy PTUH.

Tema 5. OcHOBBI CTa/IENIABU/IBHOIO IPOU3BOACTBA
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I/ICTOPI/I‘IGCKaH CIIpaBKa. CocTosiHue cTajenIaBUILHOTO IIPpOU3BOJACTBA B Poccum u B
MUpC. OCHOBHBIC PCakI  CTAJICINIABHUIIBHBIX  IIPOLICCCOB. Packucnenue wu
JICTUPOBAHUC CTAJIN.

HpOI/ISBOI[CTBO CTalln B MapTCHOBCKHUX IIcyax. KOHBepTepHBIC CITOCOOBI
IMPONU3BOJACTBA CTaJIM. HpOI/I3BOI[CTBO CTaJIM B OJCKTPUUCCKUX MAYIOBBIX IICHaAX.
BrimaBka cranu B WHAYKIIUOHHBIX IICYax.

[IpousBoacTBO BBICOKOKAUYECTBEHHON cTalu METOJIaMU CIIeMaJILHOM
ANEKTPOMETAIUTYPrUU: BAaKyyMHO-IyTOBOM MEPEIUIAB, IJIA3MEHHO-1yTOBOM NEPEILIAB,
ANEKTPOHHO-TYYEBOM MEPEIIAB, ANEKTPOLUIIAKOBBIN MEPEILIaB.

PasnuBka cramu. Buabl yCTaHOBOK HENPEPHIBHOWM pPa3jauBKU CTaid. BHenewyHnas
00paboTKa *KuAKoU cTanu. TeHAeHInN pa3BUTHS CTAJICIUIABUILHOTO IPOU3BOACTBA.

Tema 6. OcHOBBI NPOU3BOACTBA BETHBIX METAJJIOB

Poss nBeTHbIX MeTaiuioB u ux ciuiaBoB B HTIIL. IIpousBonctBo Menu. [IponsBoacTeo
Hukes. [IpousBoacto amomunus. [IponsBoacTBo TuTana. [Ipon3BOICTBO MarHus.

Tema 7. OcHOBBI TEXHOJIOTHMH 00Pa00OTKH METALJIOB

[lenn um 3amaun oOpabOTKM MeTauioB jAaBieHueM. Kiaccudukanus MeTonos
o0paboTku MetaysioB AasieHueM. OcHoBHble mnosoxkeHuss OM/JI. HarpeB meramia
npu OM/I.

OcHOBBI  TpoKaTHOTO  mpou3BoAcTBa. CopTamMeHT TPOKATHOM  MPOAYKIIWU.
O6opynoBaHue TPOKATHBIX I1I€XOB. T[EXHOJOTHS MPOKATHOTO IPOU3BOJCTBA.
OO6xuMHBIE W 3aroTOBOYHBIE cTaHbl. [IpokaTka cdaconnoro metamia. [IpokaTka
MPYTKOB ¥ MPOBOJIOKU. ['Opsiyast mpokaTka JUCTOBOTO MeTasuia. XOJ0AHasl MpOoKaTKa
TOHKHUX TI0JIOC, JIGHT U ()OJIbI'M M3 YEPHBIX U IBETHBIX MeTaIOB. ['opsiyas mpokaTka
oecmoBHbIXx TpyO. IlpomsBoacTtBo cBapHbix TpyO. I[IpokaTka cremnMaibHbBIX
npodunei.

Bonouenne. TemneparypHble W CHIOBBIE YCJIOBHS IIpoliecca. BoaoyunbHbIN
WHCTPYMEHT. Y CTPOMCTBO CTAHOB M TEXHOJIOTHS BOJOYEHHSI MIPYTKOB U MPOBOJIOKHU.
Oco0eHHOCTH BOJIOUEHHUS TOHUANIIEH 1 MUKPOHHO npoBoJioku. Bonoyenue TpyoO.

CpoOopanHas koBka. O0MacTH MPUMEHEHHUS, MPEUMYIIECTBA U HEIOCTATKH CBOOOTHOM
KOBKHU. Buibl moKoBOK. DTamnbl KOBKH. Ky3HeuHbIe onepaium.

[[ItammoBka. MeToabl IITAMIIOBKH: OOBEMHAsi W JIMCTOBAs, TOpSYasi M XOJIOJHAS.
Bunpl mrammoB gy o0beMHON miTamMrnoBKA. OCHOBHBIE oOmepanud OOBbEMHOMN

mTaMnoBKH. JIMCTOBas IMITaMIIOBKA.

[IpeccoBanne. Cxema M pa3HOBHJIHOCTH TIpolecca MpeccoBaHMs. TexXHOJIOTHs
npeccoBanus. [IpeccoBanue TpyoO.
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Ilpu nposedenuu neKYUOHHbIX U NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUU 803MONCEH
npocmMomp U 06CydsHcOeHue HAYYHO-NONYIAPHBIX — UIbMO8, PEKOMEHOOBAHHbIX
MUHUCMEPCMBOM 00pA3068aHUSA 8 Kauecmae Y4eOHbIX Mamepuanos (npunioxcenue 2).

6. TEMbI IPAKTUYECKUX U CEMUHAPCKHX 3AHATUN

Tema 1. CTpoeHne U CBOMCTBA YHMCTBIX MeTaJw10B. CTpPyKTypa MeTalJoOB H
MeTa/UINYeCKHX CIIJIABOB
Kpucrammueckoe cTpoeHre METAIIOB. THIIBI KPHUCTANIMYECKUX PELIIETOK METAIIOB.

Kpucranmnuyeckass crpykrypa. CTpoeHHe  pealbHbIX  KpUCTALIOB. JleeKTh
KPUCTAITUYECKOTO cTpoeHus. Buabl 1egexToB, ux KiaccupuKarms.

Tema 2. CTpoeHHe W CBOMCTBA YHMCTBHIX MeTa/LI0B. CTPYKTypa MeTAJIOB H
MeTAJIMYEeCKHX CILIABOB
MexaHnyeckre METOJbl UCCIENO0BAaHUSA CTPYKTYpbl. VCHBITaHUSA Ha PaCTSHKEHHUE U

yAapHbIi U3rub. MeTos! onpeaenenns TBepAOCTH.
Tema 3. Kpucranimn3anus MeTajljioB U CILIaBOB

[Ipouecc kpuctannuzanuu u (Ha3oBble IPEBPALLEHUS B CIUIaBaXx.

Tema 4. [lnactuueckas negpopmanus

BnusHue mnmactuyeckoil nedopmanuyd  Ha - CBOMCTBA  MeTauia - JieOpMallMOHHOE
ynpouHeHue (Hakien). CBepXIIaCTUYHOCTh METAJIJIOB U CILIABOB.

Tema S. IIpousBoacTeo yyryHa. IIpsiMoe nmosyyeHue xeJie3a v €ro nepCcrneKTuBbI

[IpoayxTel foMeHHOM 1aBKU. [Tyt nHTEHCHDUKAIIMN TOMEHHOM MIaBKH.
[Ipsimoe monydyenue xuakoro wmetauia. [IpoGmembl W NEPCHEKTUBBI pPa3BUTHUS
BHEJIOMEHHON METaJUTyprUu.

Tema 6.. OcHOBBI CTAJICIVIABUJIBLHOIO IPOU3BO/CTBA

[IpouzBoacTBO BBICOKOKA4€CTBEHHOMN cTaiu MeToAaMu CIEeHUATIbHON
IEKTPOMETAILTYPIUN: BAKYYMHO-yTOBOU IIE€PEIUIAB, INIA3MEHHO-1YTOBOM IIEpEILIaB,

BHGKTpOHHO-queBOﬁ IepeIriaB.

Tema 7. OcHOBBI IPOU3BOACTBA BETHHIX METAJJIOB

[IpousBoactBo ThTaHa. [Ipon3BOACTBO MarHus.
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Tema 8.. OCHOBBI TEXHOJIOTHH 00PAOOTKH MeTALJIOB

OCHOBBI TPOKATHOI'O MPOU3BOACTBA. BosoueHue.

7.JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

7. JIABOPATOPHBIE PABOTDBI (JIABOPATOPHI)IfI INPAKTUKYM)
Ne Tema 3ansaTusa. Kparkoe conepxanue. O0bem Paszpnen
n/n B 4Yacax | NMpPOrpamMmabl

1. MuKpocTpyKTYpPHBIH aHaJIN3 CBHHII0BO- 2 Paznea 3.

CYPbMSIHUCTBIX CILIABOB MeTosl
O3HakOMUTBCS c METOIUKON IIPOBEJICHUS UCCIIEIOBaHMS

MHUKPOCTPYKTYPHOTO aHanmsa c MCIOJIb30BaHHEM CTPYKTYpbI

METaJUIOrpagpuuecKoro MUKPOCKOIIa Ha MPUMEPE CBUHIIOBO-

CYpPBMSIHUCTBIX CILIABOB.

2. IlocTpoenne AHATPaMMBbI COCTOSIHUSA 4 Pa3znea 4.
JKeJIe30YIJIePOANCTBIX CIVIABOB M MHUKPOCTPYKTYPHBIH Kpucrannusza
aHaJIN3  YIJEePOANCTBIX CcTajeii B  PaBHOBECHOM 1Sl METAIIJIOB
COCTOSIHMH. U CIUIaBOB

1. O3HakOMUTBCS C JMarpaMMoMl  COCTOSIHUSA
KEJIE30yTIEPOJAUCThIX  CIUIABOB M U3YUYMTh  MPUPOIY
MPEeBpAICHU B YIJIEPOIUCTBIX CTalSIX NHPU MEIJICHHOM
HENPEPHIBHOM OXJIAKICHUU.

2. 3y4nTh MUKPOCTPYKTYpPY YIJIEPOJUCTBIX CTaJIed
B PaBHOBECHOM COCTOSIHUH.

3. W3yuuts BiIusAHUE CcOAEpXKaHUSA YIJIepoJa Ha
MEXaHMYECKHE CBOMCTBA METICHHO-OXJIAKICHHBIX CTaJIEH.

3. Tepmuyeckuii aHaIu3 CBMHLIOBO-CYPbMSIHUCTBIX 4 Paznea 4.
CILIABOB M OCTPOCHHE AUATPAMMBI COCTOSIHUS Kpucrannusza

O3HAaKOMUTBCA C  METOJAMKAMHM  IPOBEJECHUS 111 METAJIJIOB
TEPMHUYECKOI0 aHajli3a CIUIaBOB M OKCIIEPUMEHTAIBHOTO U CIUIaBOB
MIOCTPOEHHUSI IUarpaMM COCTOSIHHMSL.

4. Bansinne TeNJI0PU3HIECKHUX CBOICTB 4 Paspea 8.
(popMOBOUYHBIX MaTepPHAaTOB HA CKOPOCTH 3aTBEpAeBaHUS OcHOBBI
OTJIMBKH. CTaJernaBuib

N3y4yeHne KUHETUKY 3aTBepJIeBaHUS OTIMBOK. HOTO

IIPOU3BOJICTBA

S. TepMuueckas o0padoTKa yriepoAUCTbIX CTAJIEH: 4 Paspnen 10.
OTIIYCK OcHOBBI

1. W3yuuth BAMSIHHE TeMIlepaTypbl HarpeBa Ha TEXHOJIOTUHU
CTPYKTYpyY W  MEXaHHYECKME CBOMCTBA  3aKaJCHHOU 00paboTKH
YIIEPOAUCTOMN CTaJH. METaJIJIOB
2. O3HakOMHUTbCA C  pa3JIW4YHBIMU  BUAAMH U
TEXHOJIOTUYECKHUMH  peXHUMaMH  OTIIyCKa  3aKaJIeHHOU

YTIEPOAUCTOM CTaIH.

Dopma A
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10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB

JauHb1it Bug paboThl HE TpeaycMoTpeH YII.

9. IEPEYEHD BOITPOCOB K OK3AMEHY (BAUYETY)

Ilenrn w 3amaun u3ydeHus Kypca. TexHONOrusi Kak HaykKa, BHJI W OOJIACTh TEXHUYECKOU
JIeATEbHOCTH. TEeXHOIOrM4eCKui IUKJ, €ro CTaJUM U XapaKTEepPUCTHKU. Poyb MarepuaioB B

Pa3BUTHHU HAYYHO-TCXHHUYCCKOI'O IIpOorpecca.

Merammmuecknii TUIT XUMHAYECKOW CBsa3u. OCHOBHBIE CBOWCTBA METAJLIOB. Meranaer B

NepPUOANYECKOH crcTeMe AIeMeHTOB. Kpucraninyeckoe CTpoeHIE METaIOB.
Macmtab cTpyKTyphl: Makpo-, MHUKpPO-, CyOCTPYKTypa, aTOMHO-KPUCTAJUIMYECKask CTPYKTYpa.
OcHOBHbBIE OHATHA: KOMIIOHEHT, (a3a, CTPYKTypHasi COCTaBIISIOIIAs.

Kpucrannnueckas cTpykTypa.

JleekThl KpPHUCTANTHYECKOr0 CTpoeHus. Buapl nedekToB, ux kiaccubukaius. TodedHbie
e eKTHI.

[enu u 3amaun 00paboTKH MeTayuioB naBieHueM. Kiraccuukammsi MeTo10B 00pabOTKH METAIIIOB
nasienueM. OcHoBHble nonoxenuss OM/I. Harpes meramia npu OM/I.

OCHOBBI IPOKATHOTO MPOU3BOJICTBA.

Bomouenue.

CBoboanast koBka. O6acT MPUMEHEHHUS, TPEUMYIIIECTBA U HETOCTATKH CBOOOHOM KOBKH.
[IItammoBka. MeToIbI IITAMITOBKA: 00BbEMHAs M JINCTOBAS, TOPSYAst U XOJIOTHAS.
[TpeccoBanue. Cxema u pa3sHOBHIHOCTH IPOILIECCa MPECCOBAHMUS.

OcHoBHBIE CIOCOOBI MOTYYeHHs OTIMBOK. JINTElHbIEe CBONCTBA CILIABOB.

Jlureiinple cruaBbl. JIuTelHas TexHosormyeckas ocHactka. PopMoBOYHBIE cMecH. JIuThe B

necyaHbie (POPMBI.

®dusndecKue METOIbI UCCIIEIOBAHUS CTPYKTYPHI.

HcnpiTanus Ha pacTsHKeHHE U yIapHBIA U3ru0. MeTobl onpeieieHus TBEPIOCTH.
CrpoeHue MeTalInyecKoro CIuTKa.

Huarpammsl ¢azoBoro pasHoBecus. [Iponecc kpucramumzanuu U (a3oBble NpPEeBpalleHUs B

CIljiaBax.

Hanpsoxenus u nedpopmanus. Yopyras nepopmanus. [Inactudeckas nedopmarius.
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20.
21.
22.
23.
24.
25.

26.

27.

28.
29.
30.
31.
32.

HcxonHble MaTepuallbl M UX IMMOArOTOBKA K IUIABKE.

YcerpolicTBO JOMEHHOM nieun. TexXHOJIOrus TOMEHHOM TUIaBKH.

[TpoxykTel foMeHHOI MaBKH. [TyTn MHTEHCHU(pHUKAIIMKA JOMEHHOM IJIaBKU.
IIpou3BOACTBO CTAJIM B MAPTEHOBCKUX I1€UYax.

KonBepTepHbie criocoObl MPOU3BOJACTBA CTAIH.

HpOI/I3BOI[CTBO CTaJIn B JJICKTPUYCCKUX AYTOBBIX II€UaX. BremmaBka cranmu B HHAYKIOHUOHHBIX

rncyax.

IIpou3BOACTBO BBICOKOKAYECTBEHHOW CTAM METOJAaMHU CIIELUAIBHONW 3JIEKTPOMETAUIyPIrUH:
BaKyyMHO-AYI'OBOM IEpEILIaB, IMJIa3MEHHO-AYTOBOU IIEPEIUIaB, DJICKTPOHHO-TYYEBOW IIEPEIUIAB,

AJIEKTPOILIAKOBBIN NIEPEILIAB.

PaznuBka cranu. Buabl yCcTaHOBOK HENpEpbIBHOW pas3iuBKU cTanu. BHemeuHas oOpaboTka
JKUAKOU cTanu. TeHIeHInn pa3BUTHUS CTAIECILNIABUIIBHOIO TPOU3BO/ICTBA.

Pousb uBeTHbIX MeTamioB u ux crasos B HTII. [IponsBoacTtBo menu.
IIpon3BOACTBO HUKEIIS.

IIpon3BOACTBO AIFOMUHUSA.

IIpon3BOACTBO TUTaHA.

IIpon3BOACTBO MarHus.

10. CAMOCTOATEJBbHASA PABOTA CTYAEHTOB

CO,I[ep)KaHI/IC, Tpe6OBaHI/IH, YCJI0BUA U MOPANOK OPraHU3aluu CaMOCTOSITEILHOMN pa6OTBI

o0yyJaronuxcs ¢ yueroM GopMbl 0O0yUeHUs ONIPENEISIOTCS B COOTBETCTBUU C «Ilomoxxennem o0
OpTaHHU3aIMN CaMOCTOSITENTFHOW pabOThl OO0YyYaIOIUXCS», YTBEPKACHHBIM YUEHBIM COBETOM
Val'V (mpotokon Ne8/268 ot 26.03.2019 r.).

®dopma 00yUueHUs — ouHasl.

dopma
Bua camocrosiTeibHOM padoThI KOHTPOJIA
(npopabomka yuebnoeo mamepuana, | OobemM (nposepra
Ha3BaHue pa3jiesioB M TeM |  peuieHue 3a0au, peghepam, 00K1ao, B peuieHus
KOHMPOIbHASL paboma, no02omosKka k| 4dacax 3a0ad,
coaue 3auema, dK3ameHd u op.) peghepama u
op.)
e [IpopaboTka yueOHOTO MaTepHuaia ¢
1. CtpoeHue u cBoicTBa UCIIOJIb30BaHUEM PECypCoOB yueOHO- TecTupo-
YUCTBIX METAJIOB METOINIECKOT0 W HH(HOPMAITMOHHOTO 1 BaHHpe
CtpykTypa MeTaioB U obecrnieueHns TUCITUTLINHBI,
METAJNTHYECKUX CIUIABOB e [loaroroBka K TECTHPOBAHUIO;
e [lonroroBka k caue 3a4eTa
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e [IpopaboTka yueOHOTO MaTepHuaia ¢
HCITOJIb30BaHUEM PECYPCOB yUeOHO-
2. MeTopl ucclenoBaHysl | METOIUYECKOTO U HH(POPMALMOHHOTO VcTHERIN
CTPYKTYPbI obecneyeHus JUCIUIUINHEI; 5 OIpocC, 3alUTa
Kpucrammzanus e JloaroroBka ms 3alIUTHI J1a00paTOPHBIX
METAJIJIOB U CIIJIABOB nabopaTopHBIX padoT; pabot
e [loAroToBka K TECTUPOBAHUIO;
o [loaroroBka kK cjade 3adera
e [IpopaboTka yueOHOTO MaTepuaia ¢
HCITOJIb30BaHUEM PECYPCOB yUeOHO- TecTibo-
3. [Tnactuueckas METOJIUYECKOT0 U HH(POPMAITMOHHOTO 9 BaHHI:a
nehopmarus obecneyeHus JUCIUIUINHEI;
e [loaroroBka K TECTUPOBAHUIO;
o [loaroroBka k cjade 3adera
e [IpopaboTka yuyeOHOTO MaTepuaia ¢
4. ITpou3BOJICTBO YyTryHa HCIIOJIb30BaHUEM PECypcoB yueOHO-

. [Ipsimoe nosryuenune METOIUIECKOr0 U HH(POPMAITMOHHOTO 9 Tectupo-
JKese3a U ero obecnedyeHns JUCIUIUINHEI; BaHME
MEePCIEKTUBBI e [loaroroBka K TECTUPOBAHUIO;

e [loaroroBka k cjade 3adera
e [IpopaboTka yueOHOTO MaTepuaia ¢
50 HCIIOJIb30BaHUEM PECypCoOB yueOHO-
- UCHOBbI METOIUIECKOr0 U HH(POPMAITMOHHOTO Tectupo-
CTAIICITABHIIBHOTO obecneyeHns JUCIUIUINHEI; 2 BaHME
MIPOU3BOJICTBA
e [loAroToBKa K TECTUPOBAHUIO;
e [loaroroBka K caade 3adera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BaHUEM PECypCoB yueOHO-
6. OCHOBBI IPOM3BOJICTBA | METOANYECKOTr0 U HH(POPMALIMOHHOTO 9 Tectupo-
IIBETHBIX METAJIJIOB oOecreueHus TUCIUTLINHEL BaHHE
e [loAroToBKa K TECTUPOBAHUIO;
e [loaroroBka K caade 3adera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- .
METOIMYECKOTO U UH(POPMAITMOHHOTO Y CTHEDA
70. OCHOBBI TEXHOJIOTUH o0ecrieueHnst JUCIUILINHEL, Ompoc, sammuta
i 11 1a00paTOPHBIX
00paboTKH METAIIOB e [loaAroToBka K TECTUPOBAHUIO; pabor
e JloaroroBka K 3aIuTe
3a4eT

11. YYEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JNCHUIIVINHBI

a) Cnucok pekoMeHAYeMol JINTepaTypbl

OCHOBHAaA:

1. MaTtepuanoBeneHre B MalllMHOCTPOEHUH : YUeOHHK 1iis OakanaBpoB / A. M. Anackun, B. H.
Knumog, A. K. Oneruna, lO. E. CenoB. — Mocksa : U3narensctBo IOpaiit, 2016. — 535 c. —
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(bakanaBp. Axanemuueckuir kypc). — ISBN 978-5-534-02183-7. — TekcT : 31neKTpOHHBIH //
3BC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/401545

2. MarepuanoBeieHUe : YIeOHUK ISl BY30B 10 criell. "YmpapieHue kadectBoM" / boHmapeHko
I'eanaamii 'epmanoBuy, T. A. Kabanosa, B. B. Pribanko ; mox pen. I'. I'. bonnapenko. - MockBa
: Bricmrast mikodia, 2007. - 360 c.

3. [leiicaxoB, A. M. MarepuanoBecHIUE M TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEPHAJIOB :
y4eOHUK /11 HeMamuHocTp. cnel. 060800 "DxkoHomuKa U yIip. Ha npeanpusTuu” (1o
otpacisaM) / A. M. Ileiicaxos, A. M. Kyuep. - 3-e uzn. - Cankr-IlerepOypr : 3n-Bo Muxaitiosa
B. A.,2005.-416 c.

AOIIOJIHUTEJ/IbHAA:

1. Marepuanosenenue : npaktukyMm / M. A. XKyxkosa, H. b. Kupmnos, A. I1. IlerkoBa, M. B.

SAxoBunkas ; nox pea. H. b. Kupunnosa. — CII6. : Cankr-IletepOyprekuii moauTeXHUYECKHit
yauBepcuteT Ilerpa Bemmkoro, 2017. — 115 ¢. — ISBN 978-5-7422-2696-3. — TekcT :
ANEKTPOHHBIH // DnekTpoHHO-OuOmmuoteunas cucrema [PR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/83297.html

2. MarepuanoBefiecHHe U TEXHOJOTUS KOHCTPYKIMOHHBIX MarepuayioB. JlabopatopHbiit
npakTukyM : yuebnoe mocooue / 0. I1. Eropos, A. I'. barunckwuii, B. I1. be3ooponos [u ap.] ;
nox penakiuen A. I'. barunckoro. — Tomck : Tomckuil moauTexHuueckuii yausepcuret, 2017.
— 122 c. — ISBN 2227-8397. — TexkcT : 37eKTpOHHBIH // DIEKTPOHHO-OMOIMOTEUHAs cCCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/84018.html

3. Ceprees, 1O. I'. MarepuanoBenenue. 3ajayud MO AMAarpaMMaM paBHOBECHS JABYX- U
TPEXKOMIOHEHTHBIX cucteM : 3afaunuk / FO. I'. Ceprees, E. 1. MacnukoBa. — CII6. : CaHkT-
[TerepOyprckuii monmuTexHuaeckuii yausepcuter [lerpa Benukoro, 2017. — 63 ¢. — ISBN 978-
5-7422-5777-6. — TekcT : 31eKTpoHHbIH // DnekTponHo-6ubroTeunas cucrema [IPR BOOKS :
[caitT]. — URL.: http://www.iprbookshop.ru/83298.html

y4eOHO-MeTOANYeCKas:

1. JlaGoparopubie pabOTHl 1O (U3UYECKOMY MaTepuagoBeACHUIO : yued. mocodbue / A. M.
Opinos, b. M. Koctumko, A. A. CkBopuoB. - YibstHOBCK : Yal'Y, 2004. - 98 c.

CoriacoBaHo:

DINGLAL) OOC L 1 £ |4
Lol - MLdt-pb OMgot \ i /N
P / rloctée, - 2y / Z(I"l(/( (é'ié Yy J LY i LA
JIO/DKHOCTB COTPYAHHKA Hay4HGH OHONIHOTEKH OHO MOAIMChH aara

0) IIporpammHuoe obecnevyeHue:

e OC Aubpt Pabouas cranmus 8;
e Moii opuc craHIapTHBIMN.

B) IIpodeccunonanbubie 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI:

1. DJ1eKTPOHHO-0U0IHOTEYHbIEe CUCTEMbI:

1.1. IPRboOKS : snexTpoHHO-OMOIMOTEHAs cHcTeMa @ callT / rpynmna komnanuid A [Tu Ap
Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: s
3aperucTpup. nojb3oBarenel. - TeKcT : 3IeKTPOHHBIH.

1.2. FOPAWT : snextpoHHO-OGMOMMOTeuHas cucteMa : caiit / OOO DieKTpoHHOE
u3natenbctBo FOPAWT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: JIJIsl 3apETUCTPUP. MOJIb30BaTENEH. - TEKCT : 2JIEKTPOHHBIN.

1.3. KoHcyabTaHT CTyAeHTa :@ D3JIEKTpOHHO-OMOnMoTeuHass cucrema : cait / OOO
[TonuTexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum noctymna: mis
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3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4, Jlanb : anexkTpoHHO-OMOMMoTeyHass cucrema : cailt / OOO DOBbC Jlanb. — CaHKT-
[etepOypr, [2020]. — URL: https://e.lanbook.com. — Pexum mgoctyma: Juist 3aperucTpup.
nojb3oBaTeen. — TeKCT : 3JIeKTPOHHBIM.

1.5. Znanium.com : 31eKTpoHHO-0MOIMoTeuHas cucrema : caidt / OO0 3HanuyM. - MockBa,
[2020]. - URL: http://znanium.com. — PeskuMm A0CTyIIA : IJIs 3apPETHCTPHP. OIb30BaTEIIEH. -
Texer : 37eKTPOHHBIN.

1.6. Clinical Collection : xomrekuus s MEIUIUHCKHX YHHBEPCHTETOB, KIHHHK,
MEIUIIMHCKIX OoubmmoTex /! EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum jgoctyna : Juis aBTOPH3. IMOJIb30BaTeNCH. —
TeKCT : AIEKTPOHHBIN.

2. Koncyabrantlliaroc [DnexTpoHHBIA pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koncynpranr [Imroc» - DnexktpoH. nas. - Mocksa : Koncynsrantl Intoc, [2020].

3. ba3pl JaHHBIX EPUOAUYECKHUX U3TAHMIA:

3.1. baza naHHBIX NepUOAMYECKUX H3IaHMH : 3neKkTpoHHbIe KkypHaisl / OO0 UBUC. -
Mockasa, [2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxwum moctyma : s
aBTOPHU3. NOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snekrtpoHHas OubOmmorexka : caiit / OOO Hayunas
OnektponHas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocrymna :
JUIsl aBTOPH3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBII

3.3. «Grebennikony : snexrponnas 6udmuoreka / MJ| I'pebennunkoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum nocrtyma : Ui aBTOpHU3.
oJb30BaTeen. — TeKCT : 2JIEKTPOHHBIM.

4. HannonanabHasi 3JIeKTPOHHasi 0MOJIMOTEKa : dJIeKTpoHHAs OubimoTteka : (enepanbHas
rocyapcTBeHHas MH(GOPMaILlMOHHAs cucTeMa : cailt / MunuctepctBo KyibTypsl PO ; PT'b.

— Mockaa, [2020]. — URL: https://H36.pd. — Pesxum goctyna : yist mojap30BaTeeii HayqyHOM
6ubnmmoTexku. — TeKCT : ANEeKTPOHHBII.
5. SMART Imagebase I EBSCOhost : [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxkum jgocTyma : JUIsl aBTOPH3.
nojb3oBaresel. — M3o0pakeHue : 3eKTpOHHBIE.

6. ®enepaiabHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE MOPTAJIbI:

6.1. EanHoe OKHO jgocTynma K oOpa3oBaTesbHBIM pecypcaMm : ¢eaepaibHblii mopran /
yupeautens GLCAOY IO HPTOIT u UT. — URL: http://window.edu.ru/. — Tekcr :
JJIEKTPOHHBIN.

6.2. Poccuiickoe o0pa3oBaHue : deaepanbHblii mopran / yupemaurenr OTAOY IO
LIPTOITu UT. — URL: http://www.edu.ru. — TekcT : 371eKTpOHHBIH.

7. O0pa3oBaTeabHble pecypebl Yal'y:

7.1. Dnexkrponnasa Ombamorexka Yal'V : moayns ABUC Mera-ITIPO / OO0 «/lara
Okcmpecey. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexwm mocTyma @ UTst TOJIb30BaTeIei
Hay4YHOH OnOmmoTeku. — TeKceT : 37eKTPOHHBIMH.

7.2. OopazoBateabnblii mopran Yal'y. — URL: http://edu.ulsu.ru. — Pexxum noctyna : st
3apErucTp. Mojab30Barenei. — TeKCT : DJIEKTPOHHBIMN.

CoracoBaHo: <  ——
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Aynutopun IS TIPOBEACHHS JIEKIMA W CEMHUHAPCKUX 3aHATHHA, ISl TPOBEACHUS
TEKYIIEr0o KOHTPOJII © MPOMEKYTOYHOM aTTeCTallid, TPYNNOBBIX M HHAWBUIYaITbHBIX
KOHCYJIbTaLUH.

AynuTopuM yKOMILUIEKTOBAaHbl CIEUAIU3UPOBAHHON MeOenbto, y4eOHOM JTOCKOM.
Aymutopun A TPOBEACHHS JCKIUH 00OPYI0BaHBI MYJIbTHMEIUWHBIM OOOPYJOBAaHHEM IS
npenocrabieHuss uHGopMmanuu Oonbiioil aynutopuu. [lomemieHuss 11 CaMOCTOSITEIBHOMN
paboThl OCHAIIEHBI KOMITBIOTEPHOW TEXHHUKOW C BO3MOXHOCTHIO TOAKITIOYCHUS K CETU
«utepHer» u olecmedyeHHeM JOCTyNma K 3JIEKTPOHHOM HH(OpMAIMOHHO-00pa3oBaTeIbHON
cpeze, AEKTPOHHO-ONOIMOTEYHOH crucTeMe.

s npoBeneHus 1a0oOpaTOPHBIX 3aHATUN HEOOXOauM KomiibioTep He Hike Pentium I u
nabopaTopHbIe CUMYJISAIIMOHHBIE PaOOTHI. /{71 BBIMIOJHEHHS HEKOTOPBIX JTa0OpaTOPHBIX PadoT
TpeOyeTrcs crenuraibHoe J1abopaTopHOe 000PYI0BAHNE U MATEPUATIBI:

- XpoMelieBasi, allfoMeJIeBasi U MEAHAs TPOBOJIOKH JIJIsl H3TOTOBIICHHSI TEpMOTIap,

- DIIEeKTPOILIUTKA;

- Mukpockon MUN-4;

- Muxpockon MbC-10;

- On. neus CHOJIL.

2. CHEHLOUAJIBHBIE YCJIOBHUSA AJIs1 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOKHOCTAMM 310POBbS

B cnydae wneoOxoaumocTu, oOydYaromuMcs U3 4YHCIA JHMIl C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI (TI0 3asBJICHUIO OOYYArOIErocsi) MOTYT TMpeiaraThCsl OJHU W3
CIICIYIOIIMX BApUAHTOB BOCHPHUATHS WHQPOPMAIMU C YYETOM UX HHIWBHIYAITbHBIX
MICUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUIA JIMI] C HAPYIICHUSMHU 3PCHHS: B IMEYATHOH (opMe YBEIMYECHHBIM MIPHPTOM; B
dbopMe 3MEeKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoj y4eOHBIX MaTepuajoB B
aynuodopmart); B medatHoil (opme Ha s3pike bpaiins; MHIUBHUIYyanbHbIE KOHCYJBTAIIMH C
MPHUBJICYCHUEM TH(IOCYPIOTICPEBOTUNKA; WHIUBUYATbHBIC 33]JaHUS M KOHCYJIBTAIINH;

— JUId JHIl C HapyHIeHWsIMH CJlyxa: B medaTHoW ¢opme; B (opme dIEKTPOHHOTO
JIOKYMEHTA; BUJICOMATEPHAIIBI C CyOTUTPAMHK; HHINBUYy ATbHBIC KOHCYJILTAIIUH C MPUBJICUCHUEM
CypAOIEepeBOIYNKA; MHAUBHUIYAIbHbIE 33/1aHUs U KOHCYJIbTAINH;

— JUId JUI ¢ HapyUIeHUSMH OMOPHO-IBUTATEIBHOTO ammapara: B Me4aTHOW ¢opme; B
dbopMe DIEKTPOHHOTO JOKyMEHTa; B ¢opme ayawodaiiia, WHIUBUIAYaTbHBIC 3aJaHus W
KOHCYJbTAIHH.

Pa3paboTunk % aou. kagpeapsrt ®M A.A. Coq0BbeB
7
(noonucw) (Oonxncrnocms) (@H0)
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