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JIUCT UBSMEHEHUM

n/n
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i
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01.09.
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1. HEJIM U 3AZTAYHN OCBOEHUSA TUCHUIIJTINHBI

Lean ocBoeHHs] AMCUMIUIMHBI: TO3HAHHE MPHUPOABI M CBOMCTB MaTepuajoB, a TaKke
METOJIOB M3MEHEHHUS UX CBOWCTB Al Hambosnee 3(()EeKTHBHOrO HCIMONB30BAHUS B TEXHHKE;
HU3YUCHUC (1)I/I3I/I‘-I€CKI/IX n (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX mponeccoB, JCKaIMUX B OCHOBC COBPCMCHHBIX
TCXHOJ’IOFI/II\/'I, MPUMCHSACMBIX B IIPONU3BOACTBE B PA3JIMYHBIX oOJacTax HAayKH U TCXHHUKHU.

ChopmupoBaTh TeOpeTHUUYECKHE MPEJCTaBICHUS O MEXaHHU3MaxX CTPYKTypooOpa3oBaHHS B
METAJUIMYECKUX MaTepHallax U Ha MX OCHOBE HAYUYUTh aHAIM3HPOBATH CTPYKTYPbl METAIJIOB U
CINTaBOB, BO3HHUKAIOIIUC TIIPpU PAaA3JIMYHBIX HOpOoHCCCax: KpUCTAJIINW3alnuu, HOJIHMOp(I)HbIX
MpeBpalieHusX, aedopManuu U TOCIEAYIONIEM OTKUTe, CTApeHHH M JPYTUX MpoIleccax.
Hayuuth npeackaspiBath XxapakTep U3MEHEHUN CTPYKTYPbI B PE3YJIbTAaTe BHEIIHUX BO3/ICUCTBUIA

1 HaITpaBJICHUEC U3MCHCHUA CBOﬁCTB; O6y‘lI/ITL IMMPAKTUKE BBIABJICHUA U aHAJIN3a CTPYKTYP.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JycuumuirHa OTHOCUTCS K 0053aTeNIbHBIM JUCHUIUIMHAM BapUaTUBHOM YacTH B LuKie bioka
b.1, u sBnsieTcss OMHOM U3 TUCIMILINH, (POPMUPYIOMINX €CTECTBEHHOHAYYHBIC 3HAHUS U HaBBIKH,
XapakTepHbIe sl OakanmaBpa 1mo HampasiaeHuto noarotosku 21.03.01 — “Hedrerazoroe neno”.

W3yuenune naHHOW MUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUS CTYJCHTOM OCHOBHBIX ITOJIOKEHHIMA
(bU3MKH, MaTEMATUYIECKOTO aHAJIHM3a, TEOPETUIECKON 1 MPUKIIATHON MEXaHUKH.

W3ydyeHne maHHON IUCHMIUIMHBI SBJSETCS MpPENUIeCTBYIOLIEH A CIEAYIOIUX KypCcOB H
mucturiuH: OCHOBBI TUAarHocTuky; bypenne HedTsHBIX ckBaxkuH; [loa3eMHas ruIpoMexaHHKa;
PazpaGotka HeTSIHBIX MecTOpokAeHUH; MccienoBaHue ckBakMH M IuacToB; Hacocwl u
koMmmpeccopsl; ObopynoBanue i 1o0ban HedTH; OOCTY)KUBaHHUE U PEMOHT CKBAKHH.

Jlis OCBOEHHUS JUCHMIUIUHBI CTYJIEHT JOJIKEH HMETh CIIEAYIOIINE «BXOJHbBIC» 3HAHUSA,
YMEHHUSI, HABBIKU U KOMIIETCHIINU:

e 3HaHue 0A30BbIX NMOHATUHN U ONpeNeTIeHNi B 00JacTu (PU3UKU, MATEMaTHKH,
TEOPETUYECKON U NMPUKIIATHON MEXAHUKH;

® CIOCOOHOCTH UCIIONIB30BaTh CIIPABOYHBIE TJOKYMEHTHI M TOCYJapCTBEHHBIE CTAaH/IAPTHI;

® CrOCOOHOCTh HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH,
MIPUMEHSTh METO/Ibl MATEMaTUYECKOTO aHAIM3a U MOJEIIMPOBAHMS;

Pe3ynbpTathl OCBOGHMSI IUCHUIUIMHBI OyIyT HEOOXOAUMBI Ui JAaJbHEHIIEro Ipolecca
oOydeHHusi B paMKax MO3TanmHOro (GpopMHUpPOBaHUS KOMIETEHIMH NPU U3YUYEHUHU CIEIYIOIINX
JTUCIUILTAH: OCHOBBI IMAarHOCTUKU, OypeHHe HePTSIHBIX CKBaXXUH, MOA3EMHAsi THIPOMEXaHHKa,

pa3pa60T1<a He(bTSIHBIX MeCTOpO)KﬂeHHﬁ, HCCICIOBAaHUC CKBAXHWH H IIJIACTOB, HACOCHI U
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KOMIIpECCOpbl B He(TerasoBoM Jene, TPaHNOPT M XpaHeHHe HepTH MU HePTEenpoayKTOB,

obopynoBanue i A00buM HedTH, OOCTYy)KMBAaHHE M PEMOHT CKBaXHH, a TakkKe A

MIPOXOXKACHUS TPOU3BOJICTBEHHBIX MPAKTUK, TOCYAaPCTBEHHOM UTOTOBOM aTTECTAIINH.

3. HEPEYEHD IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JANCHUIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMbIMH

PE3YJIbBTATAMMUM
OCBOEHUJ 0011
[Ipomecc wW3y4YeHHS AWCHUIUIMHBI HAMpaBJICH HAa (QOPMUPOBAHUE  CICIYIOIIUX
KOMIIETEHIINN:
Koa n

HepequL INIAHUPYEMBIX PE3yjabTaTOB oﬁyqenml Mo TMCHHMIIJIMHE

CrnocobeH pemaTh
3ajJauu,
OTHOCSIIUECS K
npohecCuOHaTbHOM
JIeSTEIbHOCTH,
IPUMEHSIST METO/IbI
MOJICITUPOBAHHUSI,
MaTeMaTUIeCKOTro
aHamm3a,
€CTECTBEHHOHAYYHBIC
1 OOlIeH)KEHEPHbIE
3HAHUS;

HAaNMEeHOBaHHe
. (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKECHHU S
peaan3yemoii N
KOMIIeTeHIIMii
KOMIIETEeHIIUH
OIIK-1 3HaTh: -(QU3MYECKYI0 CYIIHOCTh SIBJICHUH, MPOUCXOAALIMX B

MaTepuagaXx IpU BO3ACHCTBMM Ha HHUX pa3iIM4yHbIX (DaKTOpOB B
YCJIOBHSIX IIPOU3BOJCTBA U KCILIyaTalUH;

YMeThb: - OLICHUTH NTOBEACHUE MaTepHalla U IPUYHUHBI OTKA30B JeTajch
MalluH I[PH BO3JECHCTBUM HAa HUX pPaA3JIMYHBIX HKCILIyaTallMOHHBIX
(hakTopoB;

Baaners: - uHpopManueil o epcreKTuBax pa3BUTHs JUTEHHOTO
IPOM3BOJICTBA, NOJIYUYEHHUs 3aTOTOBOK criocobamMu 00paboTKu
JIaBJICHUEM, ITIOPOLIKOBOM METAJLUTyPIrUU, METOAAX YIPOUYHEHUS
pabouux NOBEPXHOCTEH.

- YMEHHUEM OPHUEHTHPOBATHCS B OPraHU3alUy IPOLECCa U3MEPEHUN U
00pabOTKU Pe3yIbTaTOB U3MEPEHUI.

OIIK-6 3HaTh: -(QU3MYECKYI0 CYLIHOCTh SBJIEHUH, NPOUCXOASIIUX B
Cnocoben MaTepuaiax MpH BO3ACUCTBUM HAa HUX paA3IUYHBIX (PAKTOPOB B
MIPUHUMATH YCIIOBHSIX MPOU3BOJICTBA U IKCILTyaTaIllH;

000CHOBaHHBIE - OCHOBHBIE TPYIIBI METAUNTMYECKUX U HEMETANTNIECKUX MaTepPHalIOB,
TEXHUYECKUE WX CBOMCTB M 00JaCTh TPUMEHEHUSI.
pelIeHus B - METOJIbI ¥ AJITOPUTMBI UCCIIEIOBAHUS CBOMCTB MaTEPHUAJIOB.
MpoPEeCCHOHAIIBHOW | YMeTh: - OIEHUTh MOBEICHUE MaTepraia U MPUIHNHBI OTKA30B JeTalel
JESITEIbHOCTH, MallMH TpU BO3ACHCTBHMM HAa HUX PA3IHYHBIX OSKCIUTyaTallMOHHBIX
BBIOMPATH (dakTopoB;
3¢ (heKTUBHBIE U - BBIYHCIISATH HEOOXOJMMbIE TapaMeTPhl U3MEPEHHIA
Oe3omacHble - W3BJIEKAaTh 3HAHMS W3 WMEIOIIMXCS DKCIEPUMEHTAIbHBIX JTaHHBIX C
TEXHUYECKHE MOMOILIbIO METOJIOB U aITOPUTMOB aHAJIU3a
CpeacTBa u Baaners: - undopmarueii o mepcrieKTUBax pa3BUTHS JTUTECHHOTO
TEXHOJIOTUH; MIPOM3BOJICTBA, MOJIYYCHUS 3aTOTOBOK criocobamu 006paboTku
JABJICHUEM, TTOPOIITKOBON METAJLUTYPTrid, METOIaX YIPOUHEHUS
pabourx MOBEPXHOCTEH.
- HABBIKOM TPUHSTHS PEUICHUH Ha OCHOBAHWUU MPOAHATMN3HPOBAHHBIX
TAHHBIX.
- YMEHHUEM OPHEHTHPOBATHCS B OpraHU3AIlMU MPOIecca U3MEpPEeHUN U
00pabOTKHU Pe3yJIbTATOB H3MEPCHUH.
dopma A Crpannma 5 u3z 17
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4. OBIIAA TPYJOEMKOCTD JUCIUIIJIMHBI

O0bemM TUCHUIJIMHBI B 3a4eTHbIX eqnHunax (scero) — 3 3ET.

O0beM TMCUMILUITHHBI O BUAAM yueOHO# padoThl (B 4acax):

KosaunuyectBo 4yacos ((popma odyuenns —
. OYHasi)
LEL: s AL E O Bcero no B T.4. 10 CEMeCTPaM
IUIAHY 2 3
1 2 4 5
Konrakthas pabota 54 - 54
00y4arIuxcs ¢ npenojaBaTesieM
B COOTBETCTBUHU C YII
AyJIUTOpHBIE 3aHATHSL: 54 54
® JICKIUU 18 - 18
e CEeMHUHaphl U IPAKTUYECKHE 18 - 18
3aHATUS
e Jj1abopaTopHbIe pabOTHI, 18 - 18
MPAKTUKYMBI
CamocrosTenbHas pabora 54 - 54
dopma TeKyLIero KOHTPOJIs TECTHpPOBa- - TECTHpPOBa-
3HAHUM U KOHTPOJIS HUE, HUE,
CaMOCTOSITENIbHOM pabOThI: YCTHBIN YCTHBII
TECTUPOBaHUE, KOHTP. paboTa, orpoc, orpoc,
KOJUIOKBUYM, pedepar u ap. (He 3aIuTa 3aImTa
MeHee 2 BUJIOB) naboparop naboparop
HBIX paboT HBIX paboT
KypcoBas pabota - - -
Bunsl npoMexyTOUHON 3a4eT - 3a4eT
aTTecTaluu (9K3aMeH, 3a4€eT)
Bcero yacoB no gucuuniinze 108 - 108

KosnunuyectBo yacoB ((popma odyuenuns —

. 3a04Hast)
LE8: s DO El Oy Bcero no B T.4. 10 CeMeCTpam
IUIAHY 2 3
I 2 4 5
KonTakTtHas paborta 12 - 12
o0yyaromuxcs ¢ npernojaBareieM
B cOOTBETCTBUHU ¢ YII
AyJIUTOpHBIE 3aHATHS: 12 12
e JICKIUU 6 - 6
e CEMHUHaphl U IPAKTUYECKHE 6 - 6
3aHATUS
e jabopaTopHbIie pabOTHI, - - -
PAKTUKYMBI
CamocrosTenbHas pabora 96 - 96
dopma TEeKyLIEro KOHTPOJIs TECTUpPOBa- - TECTHpPOBa-
3HAHUM U KOHTPOJIS HUE, HHUeE,
CaMOCTOSITENIbHOM pabOThI: YCTHBIN YCTHBIN
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TECTHPOBaHUE, KOHTP. paboTa, orpoc, orpoc,
KOJIJIOKBHYM, pedepar u jap. (He 3ammra 3aImTa
MeHee 2 BUJIOB) naboparop naboparop
HBIX padoT HBIX paboT
KypcoBas pabota - - - -
Bunsl npoMexyTOUHON 3a4eT - - 3a4eT
aTTecTalyu (9K3aMeH, 3a4eT)
Bcero yacoB mo JUcCHHUILINHE 108 - - 108

Conep:kanue TUCHUILIMHBI (MOayJis1). Pacnipenesienne 4acoB o TeMaM U BUIaAM

y4eOHOi1 padoThI:

®dopma 00yueHus — ouHas

Buabl yueOHbIX 3aHATHH ®opma
AY/AMTOPHBIE 3aHITHSI B T.4. TEKYIero
3aHsaTus | Camoc- | KOHTpPOJs
Ha3Banue pa3aesioB IpaxkTn- .
Bcero JlaGopa | B uHTeEp- TOSA- 3HAHUH
H TEM YeCKHue
JIEKIHH TOpPHAs | aKTHUB- | TeJbHas
3aHATHSA, .
padora HOI padora
ceMHHap
dopme
1 2 3 4 5 6 7 8
1. Ctpoenue u Tectupo-
CBOMCTBA YUCTHIX BaHHE
METaJLIIOB.
3 - 6
Crpykrypa 12 3
METaJIOB 1
METAJUTMYECKUX
CILJIABOB
2.Metonbt Yerubid
11
HCCIIEIOBAHUS ompoc,
3ammTa
CTPYKTYpBbI 32 3 3 10 10 16
K maboparop
pucTamIn3anus HEIX PaGOT
METAJUIOB U CIIABOB
Tectupo-
3. [Inactuyeckas BaHHE
nedopMmarnus
2 2 - - 4
8
4. TIpousBoJCTBO
yyryHa. [Ipsmoe Tectupo-
MOJTYyYECHHE XKEene3a 12 3 3 4 - 6 BaHHE
Y €r0 NEPCIEKTUBbI
5. OcHOBEHI TecTupo-
CTaJIeIJIABUIILHOTO 12 2 2 - 4 8 BaHHC
MPOU3BOJACTBA
6. OCHOBBI Tectupo-
MPOU3BOACTBA 8 2 2 - - 4 BaHHE
LIBETHBIX METAJIOB

®opma A
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7. OCHOBEI YcTHBIH
TEXHOJIOTUH onpoc,

20 3 3 4 4 10 3aIuTa
00paboTKu

nmaboparop
METAJIJIOB HBIX pa6OT
Hroro 108 18 18 18 18 54

5. COJIEP’)KAHUE JUCLUILIUHBI (MOY.JI5T)

Tema 1. CTpoenne u cBOiCTBA YHCTHIX MeTAIOB. CTPYKTypa MeTaJVIOB U
MeTAJNIHYeCKHX CIIaBOB

MerTammyecKuil TUIT XUMHYECKOM cBsI3U. (OCHOBHBIEC CBOMCTBA META/IOB. MeTabl
B IEPUOAUYECKOM CHCTEME 3IJIEMEHTOB. KpHCTaumMuyeckoe CTpOCHUE METAJIOB.
Tunbel KpuctauMueckux pemerok MetaoB.Ilonsitue o crpykrype. Macmrab
CTPYKTYpBI: MaKpO-, MUKPO-, CYOCTPYKTYpa, aTOMHO-KPUCTA/UIMUECKasi CTPYKTypa..
OcHOBHBIE TIOHATHS: KOMIIOHEHT, (a3za, CTpyKTypHas cocTaBisomias. [ToHATHs o
3epHE, TpaHMIle 3epHa, BropuuHOU (aze. Kpucrammueckas crpykrypa. CtpoeHue
peanbHBIX KpUCTALIOB. JlepeKThl KpUCTAUTMUYECKOTO CTpoeHus. Buasl nedexToB, ux
knaccudukanus. Todeunble AedekThl. Buasl TodeuHblx aedexkToB. JIMHEIHBIC
nedextsl. OCHOBHBIE TUTIBI Auciokanuid. Bekrop broprepca. [InoTHoCTh ArcmoKammii.
[ToBepxnoctHbie nedexTol. [yt popMupoBaHus CTPYKTYphl METAIJIOB U CIUIABOB:
KpUCTAJTU3AIIMS, TUTacTHIecKas aedopmalius, TepMuyeckas oopadoTka.

Tema 2. MerToabl ucc/ie0BaHUs CTPYKTYpbl. Kpucramamsauuss MeTamyioB u
CIIAaBOB

CTpyKTypHO-UyBCTBUTEIIbHbBIC u CTPYKTYPHO-HEUYBCTBUTEIIbHBIE CBOMCTBA.
DuU3NYECKUe METOJbl HCCIEAOBAHMS CTPYKTYPhI: PEHTTEHOCTPYKTYPHBIN aHaIu3,
AJIEKTPOCONPOTUBIICHUE, IUJIOTHOCTh W Ap. Makpo- M MHUKpPOAHAIU3 CTPYKTYpHI.
DJIEKTpOHHAsT MHUKPOCKONHUA. MeXaHWYeCKHue METOJbl HMCCIEIOBAHUS CTPYKTYPHI.
WcnbiTanust Ha pacTsHKEHHUE U yAapHBIA U3TH0. MeTo bl Onpe/IeIeHHs TBEPIOCTH.
MexaHu3M M KHHETHKAa KpPHUCTAUIM3AalUU MeTaoB. CTpoeHHE METaJIM4ecKoro
ciutka. [TomumopdHbie ipeBpalieHus: B MeTauiax. JluarpaMmsel (a30BOro paBHOBECHS.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSIHME CIUIaBOB. lIpomecc kpucraimmszauuv u
(dazoBbie MpeBpallleHUss B cruiaBax. J(uarpammbl (pa30BOro paBHOBECHUS ISl Ciydas
MOJTHOM PacTBOPUMOCTH KOMIIOHEHTOB JIpyT B Jpyre, oOpa3oBaHHME 3BTEKTUKH TPHU
OrPaHUYEHHON PACTBOPUMOCTU KOMIIOHEHTOB. CBSI3b  MEXIy JUArpaMMoOu COCTOSIHUS
Y TEXHOJOTUYECKUMU CBOMCTBaMU. /lnarpaMma COCTOSTHHS KENE30-LIEMEHTHUT.

Tema 3. [lnactuueckast negpopmanus

Hanpsoxenust u nepopmanus. Yopyras nedopmarus. [lnactuueckas nedopmariist MOHO-
U MOJUKpUCTAIIIOB. Mexanusmsl mnactuyeckoi nedopmannu. CKoIbKEHUE JUCIOKALINM,
KaK Ipolecc I1acTuieckoro nedopmupoBanusi. BiusHue miactnyeckoit nedopmanuu Ha
CTPYKTYpY MeTayuioB. BnusHue minactuyeckor nedopManuy Ha CBOWCTBa MeTauia -
nedopmanmonHoe ynpouHeHue (Hakiemn). CBepXIIaCTUYHOCTh METAJIIOB U CIIABOB.

Tema 4. IIpousBoacTso uyryna. [IpsiMmoe noJiydeHue xeJjie3a v €ro nepcneKTuBbI

Hcxonneie Marepualibl U UX MOATOTOBKA K IJIABKE. YCTPOWMCTBO JOMEHHOHW IT€UH.
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Texnonoruss  noMeHHOM  IUIaBku. lIpomykTel  goMeHHoW — 1iaBku.  IlyTtum
WHTEHCU(UKAIIMKA JTOMEHHOW TUTaBKU. [IpOMyKThI MPSIMOTro BOCCTAHOBJICHHS JKele3a.
[IpousBogacTtBo ryb6uaroro xene3a. I[IpomsBoncTBo KpuuHOro xenesa. lIpsmoe
nmoJtyueHue Kuakoro meramia. [IpoGiemMpl U MEpPCHEKTUBBI Pa3BUTHSI BHEIOMEHHOMN
METaJUTypruu.

Tema 5. OcHOBBI CTATENIABUIBHOIO POU3BO/ICTBA

Hcrtopuueckas cnpaBka. COCTOSHHUE CTalEIIaBUIBLHOIO MPOU3BOACTBa B Poccuu u B
mupe. OCHOBHbIE peakluu CTajJelIaBUIbHBIX TMpoleccoB. Packucnenue u
JIETUPOBAHUE CTAJIH.

[IpousBoncTBO cTanu B MapTEHOBCKMX medax. KoHBepTepHble  CIOCOOBI
MIPOU3BOACTBA CTAIX. [IpOM3BOACTBO CTAJM B DIIEKTPUYECKHUX JYTOBBIX IE€YaX.
BelmiaBka cTany B MHAYKIMOHHBIX II€YaX.

[IpouzBosicTBO BBICOKOKAUYE€CTBEHHOMN CTaH METO/IaMHU CHeIHaIbHON
ANEKTPOMETAILTYPIUH: BaKyyMHO-IyTOBOM NEperiaB, Mmia3MEeHHO-AyTOBOM MeperiaB,
AJIEKTPOHHO-ITYYEBOM MEPEIUIaB, AJIEKTPOIIIAKOBBIN MTEPEILUIaB.

PasnuBka cramu. Buuabl yCTaHOBOK HENPEPBIBHOM pPa3iuBKU CTaid. BHeneyHnas
oOpaboTka xuaKou cranu. TeHaeHIuu pa3BUTUs CTAIETIIABUIILHOTO POU3BOICTBA.

Tema 6. OcHOBBI IPOU3BOACTBA BETHHIX METAJVIOB

Poiss nBeTHBIX MeTaiuioB 1 ux cruiaBoB B HTII. IIpousBoacTBo meau. [Ipon3BoacTBo
Hukens. [Iponssoacreo amomunus. [Iponssoacteo turana. [Ipon3BoacTBO Maruus.

Tema 7. OcHOBBI TEXHOJIOTHHM 00pa0OTKH METALJIOB

Henn wm 3amaun oOpabOTKM MeETAIOB JaBiieHHeM. Kitaccudukamus MeETOJI0B
o0paboTku meTaiioB nasineHueM. OcHoBHble nonioxkeHus OMJI. HarpeB mertanna
mpu OM/1.

OcHOBBI  TIPOKAaTHOTO  mpou3BoACcTBa. COpTaMEHT MPOKATHOW  MPOMYKIIHH.
OOGopyoBaHUE TIPOKATHBIX II€XOB. TEXHOJOTHS MPOKATHOTO IPOHU3BOJICTBA.
OOuMHBIE W 3aroToBOYHBIC cTaHbl. [IpokaTtka QaconHoro meramwia. IIpokaTtka
MPYTKOB U MPOBOJIOKH. ['Opsivasi mpokaTKa JIMCTOBOTO MeTalla. XOJIOAHAs MPOKATKa
TOHKHUX I10JI0C, JICHT U (POJITH M3 YEPHBIX M IBETHBIX METAJUIOB. ['Opsvasi mpokaTka
O0ecmioBHBIX TpyO. IlpomsBoactBo cBapubix TpyO. IlpokaTka chemuanabHBIX
npoduneit.

Bonouenne. TemneparypHble W CHIOBBIE YCIOBUS IMpolecca. BoloYniIbHBIM
MHCTPYMEHT. Y CTPONCTBO CTAHOB M TEXHOJOIUS BOJOYEHUS MPYTKOB M IPOBOJIOKH.

OcoOeHHOCTH BOJIOYEHHUSI TOHYAKNIIIEH 1 MUKPOHHOM MPOoBOJIOKH. Bomodenue Tpyo.

CBoOoanast koBka. O01aCTH MPUMEHEHHUS, MPEUMYIIECTBA U HEIOCTATKH CBOOOHOM
KOBKH. Buipl moKoBOK. DTansl KOBKH. Ky3HeuHbIe omneparuu.
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[[ItamnoBka. MeToapl MITaMIOBKH: OOBEMHAsl M JINCTOBas, Topsdas W XOJIOJHAS.
Buner mramnoB ans o0bemMHON 1mTaMroBkH. OCHOBHBIE OmNepanud OOBEMHOU
MTaMIIOBKH. JIMCTOBas mITaMIIOBKa.

[IpeccoBanme. Cxema ¥ Pa3sHOBMAHOCTH TPOIECCA NPECCOBAHMA. |EXHOJIOTHSA
npeccoBanus. [IpeccoBanue TpyoO.

Ilpu nposeodenuu 1eKYUOHHLIX U NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUL 803MONCEH
npocmomp U 00CyyHcOeHue HAYYHO-NONYIAPHBIX — DUIBLMOE, PEKOMEHOOBAHHBIX
MUHUCMEPCBOM 00pa3068aHUs 8 KAYecmee YUeOHbIX Mamepuanos (npunoxcetue 2).

TEMBI IPAKTUYECKNUX U CEMUHAPCKHX 3AHATHI

Tema 1. CTpoeHue u cBoOiicTBa 4YHMCTHIX MeTa/LIOB. CTPYKTypa MeTA/LUIOB H
METAJJIMYECKHUX CIJIABOB
Kpucranmnuyeckoe ctpoeHrne MeTamuioB. THITBI KPUCTAINYECKUX PEIIETOK METaJUIOB.

Kpucrammmueckass crpykrypa. CTpoeHHE pealbHBIX KpHCTaWIOB.  JleeKTs
KPUCTAJUTMYECKOTO CTpoeHus. Bubl nedektoB, ux kiaccuduxamsi.

Tema 2. CTpoeHue u CBOiicTBAa YHMCTHIX MeTa/LIOB. CTPyKTypa MeTA/LUIOB H
MeTANINYeCKHX CIJIABOB
MexaHnueckre METOJbl UCCIEAOBAHUS CTPYKTYphl. McnbiTaHus Ha pacTsiKeHHE U

yaapHbIi u3ru0. MeTo bl onpeaeneHus TBEPAOCTH.
Tema 3. Kpucrasmiusanus MeTaJJIOB U CILVIABOB

[Iponecc kpuctammu3anuu U (Ha3oBble MPEBPAIICHUS B CIUIABAX.

Tema 4. [lnacTuueckas nepopmanus

Bnusaue mnmactuueckoil medopmanmum  Ha - CBOMCTBa  MeTayuia - 1e(hOpMAIMOHHOE
ynpouyHeHue (Hakiien). CBepXIIaCTUYHOCTh METAJIOB U CIJIaBOB.

Tema 5. IIpousBoacTeo yyryHa. IIpsmoe nosrydeHue kejie3a M ero nepcreKTuBbI

[IpoxykTel nomenHoi mnaBku. [1yTu HHTEHCH(UKAMU TOMEHHOH TJIaBKH.
IIpsimoe nosydyenue xuakoro metayuia. [lpodaemsl U nepcreKTUBBI Pa3BUTHS

BHCIIOMCHHOfI MCTAJLITypTHH.

Tema 6.. OcHOBBI CTAJICIVIABUJIBHOI'O IIPOM3BOJACTBA

[TpownsBoacTBO BBICOKOKQUECTBECHHOMU cTaau METOJaMUu CIeIHaIbHOMN
AJIEKTPOMETAUTYPriUU: BaKyyMHO-IyTOBOM MEpPEIiaB, MIa3MEHHO-TyTOBOM Mepernias,

AJIEKTPOHHO-IIy4€BOU MEPEILIaB.

dopma A Crpannma 10 u3 17



MMUHHCTEPCTBO HAyKH U BbICIIEro oOpa3oBanust PO
YV IBbsIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

Dopma

oD -

Pabouas nporpamma aucuumiuael Matepuanoseaenue u TKM

Tema 7. OcHOBBI IPOU3BOACTBA BETHHIX METAJJIOB

[IpownsBoactBo TMTaHa. [IpoU3BOACTBO MarHus.

Tema 8.. OcHOBBI TeXHOJI0THN 00PA0OTKH METAJJIOB

OCHOBBI IMPOKATHOI'O IIPOU3BOACTBA. BomnoueHue.

7.JJABOPATOPHBIE PABOTBI, IIPAKTUKYMBbI

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBINA IPAKTUKYM)
Ne Tema 3ansiTus. Kparkoe conepxanmue. O0BneMm Pazgen
n/n B Yacax | MporpaMmbl

I. MUKpOCTPYKTYPHbBIii aHau3 CBHHIIOBO- 2 Paznean 3.

CYPbMSIHMCTBIX CIIABOB MeTtoibl
O3HakoMUTHCA c METOJAMKOMN MIPOBEACHUS WCCJIeI0BaHUS

MHUKPOCTPYKTYPHOT'O aHaJn3a c HCIOJIb30BaHNEM CTPYKTYPBI

MeTaorpagueckoro MUKpOCKoIa Ha MpUMepe CBHHIIOBO-

CYpPBMSIHUCTBIX CILJIABOB.

2. ITocTpoenne AUATPAMMBbI COCTOSIHMA 4 Pa3nea 4.
7KeJIe30yIJIePOAUCTBIX CIIABOB M MHMKPOCTPYKTYPHBI Kpucrannmsza
aHAJIN3  YIJIEPOAMCTBIX CTajeli B PaBHOBECHOM 1IUS] METAJUIOB
COCTOSIHMH. Y CIUIaBOB

1. O3HakOMUTbCA C JUarpaMMOM  COCTOSHUS
KEJNEe30yIIepOqUCThIX  CIUIABOB M HM3YyYHUTh  MPUPOILY
MPEBPALEHUI B YIJIEPOAUCTHIX CTANSAX MPU MEUIEHHOM
HEMPEPBIBHOM OXJIAKJCHUU.

2. V3yunTh MHUKPOCTPYKTYpPY YIJIEPOJUCTBIX CTaslei
B PaBHOBECHOM COCTOSIHUH.

3. U3yuutp BIHSHHE COJEp)KaHUS yIriepoja Ha
MEXaHWYECKHUE CBOMCTBA MEIJIEHHO-OXJIaX/ICHHBIX CTaJe.

3. TepMuuyeckuii aHaIU3 CBHHIOBO-CYPbMSIHHCTBIX 4 Pa3nean 4.
CILIABOB M MOCTPOEHHUE ANArPAMMBbI COCTOSIHUSI Kpucrannuza

O3HaKkOMUTbCA C  METOJAMKaMU  MPOBEACHUS 11 METAJJIOB
TEPMHUUYECKOTO aHallu3a CIUIaBOB M SKCIEPUMEHTAIBHOTO Y CILIaBOB
MIOCTPOEHHUS TUAarPaMM COCTOSIHHUS.

4. Bausinue TeII0(U3NIECKUX CBOICTB 4 Paspnean 8.
(popMOBOUYHBIX MaTEepPHATIOB HA CKOPOCTh 3aTBEepPAeBAHNUS OcHoBBI
OTJIMBKH. CTaJIeIUIaBUIIb

N3yueHrne KUHETUKU 3aTBEPACBaHUS OTIIUBOK. HOTO

IIPOU3BOJCTBA
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3. TepMunueckas 00padoTKa yriaiepoAUCTBIX CTaJIEN: 4 Pazpnen 10.

OTIYCK OcHOBBI
l. W3yunTh BIMAHME TeMIEpaTypbl HarpeBa Ha TEXHOJIOTUHU
CTPYKTYPY H  MEXaHMYECKHE CBOWMCTBAa  3aKaJCHHOMU 00paboTKu

YIJIEPOAUCTON CTAJIHU. METAJIOB

2. O3HAaKOMUTHCS C Pa3IUYHBIMHU BUIAMU u
TEXHOJIOTHYECKUMHU  pEKHMaMH  OTIyCKa  3aKaJCHHOM
YIJIEPOJUCTON CTAJIH.

10.
11.
12.
13.
14.

15.

16.

TEMATHUKA KYPCOBBIX, KOHTPOJIBHbBIX PABOT, PE®OEPATOB

Jannslit BUg paboThl He ipexycMoTper YII.

9. HEPEYEHDB BOIIPOCOB K OK3AMEHY (BAYETY)

]_[CJ'II/I n 3aladu HU3YUYCHHA Kypca. TexHomorns Kak HayKa, BHO H 00/1aCcTh TEXHHYECKOM
JESATEIbHOCTH. TeXHOIOrHnueCKu OUKJI, €T0 CTaAUU U XAPAKTCPUCTHKH. Pons MaTepuajIoB B

Pa3BUTUU HAYYHO-TEXHUUYECKOTO Iporpecca.

MeTanauyeckui THUI XUMHYECKOH cBA3UM. (OCHOBHBIE CBOWMCTBA MeETAJUIOB. MeTamibl B

MEPUOIUYECKON CUCTEME 3IeMEHTOB. KpucTraminueckoe CTpOCHHE METAILJIOB.
Macmtab cTpyKTypbl: Makpo-, MUKpPO-, CYOCTPYKTYypa, aTOMHO-KpPUCTAJNIMYECKasi CTPYKTypa.
OcCHOBHBIE TIOHSTHS: KOMIIOHEHT, ()aza, CTPYKTypHAasi COCTaBIISIOIIAS.

Kpucrannuueckas CTpyKTypa.

JledeKThl KpUCTAIUTMYECKOTO CTPOCHUs. Bkl neekToB, ux Kinaccudpukanms. TodeuHbie
Ne(EeKTHI.

Lenu u 3agaun 006paboTKK MeTaIIOB JaBieHueM. Kinaccudukaius MeTo10B 00pabOTKH METaIIOB
napieHueM. OcHoBHble nonoxxkeHuss OMJI. Harpes metanna npu OM/I.

OCHOBBI IPOKATHOT'O MPOU3BO/ICTBA.

Bonouenue.

CBobOoaHas koBka. O6IaCTH MPUMEHEHUS, IPEUMYIIECTBA U HEJOCTATKU CBOOOTHON KOBKH.
ItamnoBka. MeTobl IITaMIOBKU: 00BEMHAs M TUCTOBAsSI, TOPSYasi U XOJIOJHAs.
[IpeccoBanue. CxeMa 1 pa3HOBUIHOCTH MPOIIECCa MTPECCOBAHUSI.

OcHOBHBIE CIIOCOOBI MOTYUYEHUs OTJIMBOK. JIUTEHBIE CBOMCTBA CILJIABOB.

Jlutelinpie cruiaBbl. JIuTeiiHas TexHoJOrnYeckas ocHacTka. POpMOBOYHBIE cMeCH. JIuThe B

necyaHbie GOpMBI.
duznvecKre METOAbI UCCIEAOBAHUS CTPYKTYPHIL.

WcnpiTanus Ha pacTshKeHUE M yIapHBIA U3ru0. MeTombl onpeeneHus: TBEpAOCTH.
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17.

18.

19.
20.

21.
22.
23.
24.
25.

26.

27.

28.
29.
30.
31.
32.

CTpOGHI/Ie METATIIMYCCKOro CJIMTKA.

Juarpammsl (hazoBoro paBHoBecus. [Iporecc kpuctaumszanuu U (Ga3oBble MpeBpaIICHUs B
CILIaBax.

Hanpsokenus u nepopmanus. Yopyras aepopmanus. [lnactuueckas gegopmarus.

HcxomHple MaTepHabl U UX MOJATOTOBKA K TITABKE.

VYerpoiicTBo 1OMEHHOM neuu. TexHOoJIOorus TOMEHHOM TUIaBKH.

[TponykTel fOMEeHHOU TIaBKH. [1yTH HHTEHCH(PUKAIIUKA TOMEHHOM TJIaBKH.
[Tpou3BOACTBO cTaiNM B MAPTEHOBCKHUX TMEYaX.

KonBepTtepHbIie criocoObI MPOM3BOICTBA CTAJIH.

HpOI/ISBOI[CTBO CTaJIn B JJICKTPUYCCKHX AYI'OBBIX IICUaX. BreimnaBka cranu B HHAYKIOUOHHBIX

rneyax.

[Tpon3BOACTBO BBICOKOKAYECTBEHHOM CTalM METOAAMM CIELHUAIbHOW 3JIEKTPOMETAILTYPIUH:
BaKyyMHO-AYTOBOHM MeperiaB, MiIa3MEeHHO-IYTrOBON IeperiaB, 3JIeKTPOHHO-TY4YeBOM Meperuias,
AIIEKTPOIJIAKOBBIN MEPETIaB.

PasnuBka cramu. Buapl ycTaHOBOK HENpPEpBHIBHOM pAa3iMBKU cTanu. BHemeunas o0paboTka
KUAKOU ctanu. TeHIeHIuN pa3BUTHS CTalIeTIaBUILHOTO TPOU3BO/ICTBA.

Ponb uBetnbix metamioB u ux criaBoB B HTII. [IpousBoacTBo menu.
[Ipon3BOACTBO HUKETIA.

[Ipon3BOACTBO amtOMUHUSL.

[IpousBoaCTBO TUTAHA.

HpOI/ISBOI[CTBO Martaus.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Copepxanue, TpeOOBaHMSI, YCIOBHUS U MOPSAJOK OPraHU3alUU CaMOCTOSITEIbHOU padOThI

oOyyaromuxcs ¢ yuyeToM (GopMbl 00yUeHHs ONPEEIIOTCS B COOTBETCTBUHM C «llonoxxenuem oo
OpTaHU3aIlA CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOUIMXCS», YTBEP)KICHHBIM YUEHBIM COBETOM
Yal'V (mporoxon Ne8/268 ot 26.03.2019 r.).

®dopma o0yueHus — ouHas.

dopma
Buja caMocTOAATEIbHOI PadoThI KOHTPOJIS
(npopabomka yyedbnozo mamepuana, | OobeM (nposepka
Ha3Banue pa3aesioB u TeM peuweHue 3a0au, peghepam, 00K1A0, B peuieHus
KOHMPOJbHAsL paboma, N0020moeka K | vacax 3a0au,
coaue 3auema, 3K3ameHa u op.) pechepama u
op.)
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e [IpopaboTka yueOHOro MaTepuania ¢
1. CtpocHHe U CBOMCTBA | HCIOJIB30BAHUEM PECYPCOB YUEOHO- TecTHDO-
YHUCTHIX METAJIIOB METOJINYECKOT0 U NH(OPMALIMOHHOTO 1 BaHHI;
CtpyKTypa METaioB U obecrnieueHus TUCIIUILTAHBL,
METAJUTUYECKUX CIUIABOB e [loaroroBka K TECTHPOBAHUIO;
e [loaroroBka K ciaue 3auera
e [IpopaboTka yueOHOrO Marepuania ¢
HCIIOJIb30BaHUEM PECypCOB yueOHO-
2. MeToibl UCClIeIOBaHUS | METOAMYECKOTO M HH(OPMAIIHOHHOTO VCTHBIH
CTPYKTYpPBI obecreueHus JUCHUIIIINHBI, 5 OIIpoC, 3aIuTa
Kpucramnuzanus e [loaroroBka 11 3aLIUTHI 1ab0paTOPHBIX
METaJIJIOB M CIJIABOB 71ab0paTOPHBIX padoT; pabor
e [loaroroBka K TECTUPOBAHUIO;
e [lonroroBka k caue 3ayeTa
e [IpopaboTka yueOHOrO MaTepuaia ¢
HCII0JIb30BAaHUEM PECYPCOB yUeOHO- TecTibo-
3. [Inactuueckas METOJIMYECKOT0 U MH(HOPMALIMOHHOTO 5 BaHHIZ:
nedopmarus obOecreyeHns AUCIUILINHEI,
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k caue 3ayeTa
e [IpopaboTka yueOHOrO MaTepuaia ¢
4. I[Tpou3BOJICTBO UyryHa | MCIIOJIb30BaHHEM PECYPCOB yUEOHO-

. [Ipsimoe mosryueHue METOJIMYECKOTO U HH(OPMALIMOHHOTO 5 Tectupo-
JKeyesa U ero oOecrieueHurs TUCIUTIITNHBI, BaHUe
MEePCIEKTUBBI e [lonroroBka K TECTUPOBAHUIO;

e [lonroroBka k caue 3ayeTa
e [IpopabGoTka yueOHOro MaTepuania ¢
5 OCHOBLI HCIIOJIb30BAHUEM PECypCOB yUeOHO-
' METOJIMYECKOT0 U MH(OPMALIMOHHOTO Tectupo-
CTAJICILITABHIILHOTO obecrnieueH s TUCIIUILTAHBL, 2 BaHUe
MIPOU3BOICTBA
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k craye 3auera
e [IpopaboTka yueOHOro Marepuania ¢
HCIIOJIb30BaHUEM PECYpPCOB YUEOHO-
6. OCHOBBI IIPOM3BOJICTBA | METOAUYECKOTO M HH(OPMAIIHOHHOTO ) Tectupo-
[[BETHBIX METAIIJIOB o0ecrnieueHus JUCIUILTUHBL BaHUE
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k ciaue 3auera
e [IpopaboTka yueOHOro MaTepuania ¢
HCIIOJIh30BAaHUEM PECYPCOB yUeOHO- .
METOJIMYECKOTO U MH(OPMALIMOHHOTO Y CTHbIi
70. OCHOBBI TEXHOJIOTHH o0OecredyeHns JUCIUITINHEI, OMpoC, alliuta
00pabOTKH METaJIOB e [loaroroBka K TECTUPOBAHUIO; 1 ﬂa6opag OPHBIX
e [JoATOTOBKA K 3aIlIUTE EzquT

11. YYEBHO-METOUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHHUE

®opma A

TACIATITAHBI
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a) Cnucok peKOMeHIyeMOH JUTePaTyphl
OCHOBHASI:

1. MarepuainoBe/ieHue B MATMHOCTPOCHUH : Y4eOHMK Jisi OakanaBpoB / A. M. Anackun, B. H.
Kimumog, A. K. Oneruna, FO. E. CenoB. — Mocksa : U3natensctBo FOpaiit, 2016. — 535 ¢. —

(bakamaBp. Axamemuuecknii kypc). — ISBN 978-5-534-02183-7. — TekcT : 3neKTpOHHBIN //
OBC HOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/401545

2. MarepuanoBeaeHue : y4eOHHK I BY30B 10 crell. "YmpasieHue kadectBoM" / bormapeHko
I'ennanuit I'epmanoBuy, T. A. Kabanosa, B. B. Pribanxo ; nog pen. I'. I'. Bonnapenko. - Mocksa
: Bercmmast mxona, 2007. - 360 c.

3. IleficaxoB, A. M. MarepuajioBeZIcHH€E U TEXHOJIOTHUS KOHCTPYKLIMOHHBIX MaTEPHAJIOB :
y4eOHHK 111 HemamuHocTp. creil. 060800 "Dxkonomuka u ymp. Ha npeanpusitau’ (1o
orpacism) / A. M. Ileiicaxos, A. M. Kyuep. - 3-e uzn. - Cankr-IlerepOypr : M31-Bo Muxaiinosa
B. A.,2005. - 416 c.

AOMOJITHUTEJ/JIbHAA:

1. Marepuanoseaenue : npaktukym / M. A. Xyxosa, H. b. Kupwnos, A. I1. IlerkoBa, M. B.

SIxoBuukas ; non pea. H. b. Kupunosa. — CII6. : Cankr-IleTepOyprekuil monmmTexXHUUeCKui
yuuBepcuter Ilerpa Bemmkoro, 2017. — 115 c¢. — ISBN 978-5-7422-2696-3. — TekcT :
AJIEKTPOHHBIN // DnexkrpoHHO-Oubmmoreuynas cucrema IPR BOOKS : [caiit]. — URL:

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

2. MarepuanoBeieHue W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MarepuaioB. JlabopaTopHslii
npakTukyMm : ydeonoe mocobue / FO. I1. Eropos, A. I'. barunckuii, B. I1. be36opoaos [u ap.] ;
nox penakmueit A. I'. barunckoro. — Tomck : ToMmckuit nonurexuuyeckuit yauusepcuret, 2017.
— 122 ¢. — ISBN 2227-8397. — TeKcT : 3JIeKTPOHHBIH // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA
IPR BOOKS : [catiT]. — URL: http://www.iprbookshop.ru/84018.html

3. Ceprees, 0. I'. MarepuanoBegenue. 3agauyud MO AWAarpaMMaM pPaBHOBECUS IBYX- U
TPEXKOMITIOHEHTHBIX cucteM : 3amavynuk / FO. I'. Ceprees, E. 1. MacnukoBa. — CII6. : CaHkT-
[TerepOyprckuii monuTexHuueckuii yaupepcutet [lerpa Bemukoro, 2017. — 63 ¢. — ISBN 978-
5-7422-5777-6. — TexcT : 3NeKTpOHHBIN // DnekTpoHHO-O0nbmmoreuHas cuctema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/83298.html

y‘leﬁHO-MeTOIH/I'leCKaﬂ:

1. JlaGoparopHbie paboTHI 1O (HU3UICCKOMY MaTEPHAIOBEICHUIO : y4eb. mocoodue / A. M.
Opios, b. M. Kocrumiko, A. A. CkBop1oB. - YibsiHOBCK : Yal'Y, 2004. - 98 c.

CoryiacoBaHo:
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JIOMKHOCTB COTPYAHHKA Hay4HOH OHONHOTEKH DHO MO AMHCH aara

0) IIporpammHoe oOecniedeHue:

e OC Aunbt Pabouas cranuug §;
e Moii ouc cTaHaapTHBHIN.
B) IIpodeccnonanbubie 6a3bl JAHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DJIeKTPOHHO-0UOTHOTEYHDbIE CHCTEMBI:

1.1. Hudporoii odpazoBaTenbHblil pecypc IPRsmart : anekTpoHHO-OMOIHOTEYHAS CHCTEMA :
caiit / OO0 Kommanus «Aii [Tu Ap Memuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum ocTyna: ajist 3aperucTpup. nonb3oBatesniel. - TeKCT : 3eKTPOHHBIH.

1.2. O6pasosarenphas miatdopma KOPANT : 06pasoBaTenbHEIH pecypc, SMeKTPOHHAs
6ubmmoTeka : caiit / 000 Diextportoe m3garensctBo FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum moctyma: it 3aperuCcTpHUp. TOIB30BaTeNeH. - TeKCT : AIeKTpOHHEIH.
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1.3. baza nanHbIX «JaekTpoHHAs OnbaroTeka Texaudeckoro BY3a (ObC «KoncynbranT
CTYJEHTa») : DIIEKTPOHHO-0MOMMoTednas cucrema : cat / OOO Ilommurexpecypc. — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: mist 3aperucTpHp.
oJIb30BaTene. — TEeKCT : AIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpauya. DJICKTPOHHAs MEIUIIMHCKas OUOIMOTEeKa : 0a3a JaHHBIX : calT /
OOO Beicmias mikosa opraHu3alMM ¥ YOPaBICHUs 37paBooXpaHeHueM-KoMIuiekcHbI
MEAMIMHCKUN KOHCcanTHHT. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum nocryna:
IUISL 3apPETHCTPUP. TOb30BaTeei. — TeKCT : AIeKTPOHHBIMH.

1.5. bonpmas MenuiuHCKas OUOIMOTEKA : AIEKTPOHHO-0MOIoTeHas cuctema : caidt / OO0
Bbyxkam. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum gocrtyma: mns
3aperucTpup. nojib3oBarenen. — TeKCT : 3MEeKTPOHHBIH.

1.6. OBC Jlansb : 31eKTpoHHO-O0MOMMoTeyHas cucrema : cadt / OO0 OBC Jlanb. — CaHKT-
[eTepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum gocryna: ajis 3aperucTpup.
nonb3oBaTenei. — TeKCT : AJeKTPOHHBIN.

1.7. ObC Znanium.com : 3JIeKTpOHHO-0MOIMOTEeYHast cuctema : caiit / OO0 3HaHuyM. -
Mockaa, [2024]. - URL: http://znanium.com . — Pexum moctymna : 1715 3apeTucTpup.
nojb3oBateniei. - TeKCT : 3IeKTPOHHBIN.

2. KoncyasTantIliaioc [OnexTpoHHBI  pecypc]:  cmpaBo4yHas ~— TpaBOBasg  CHCTEMa.

/000
«Koncynprant Ilmocy - OnekTpoH. naH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: HayuHas snexTpoHHas Oubnmoteka : caiitr / OOO «Hayunas

OnextponHast bubnmorexa». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexxum pocrtyma
JUISL  aBTOPU3. MOJIb30BaTENEH. — TEKCT : AIEKTPOHHBII

4. Depepanabuas rocyaapcTBeHHas HHpopManMOHHAS cucreMa  «HanuonaabHas
IJIeKTPOHHAsI OMOIMOTEeKa» : 3JIeKTpoHHas oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://H36.pd. — Pesxum moctyna : 1uis mosis3oBaTeneit Hay4Hoi Onomuoreku. — TeKCT :
AIEKTPOHHBIM.

5. Poccuiickoe odpa3oBanue : ¢penepanpubiii mopran / yapenurenb PIAY « DULITO». — URL:
http://www.edu.ru. — TekcrT : 2IeKTPOHHBIH.

6. DnexTpoHHas OubaAnoTeuHnasi cucrema Yal'y : Moayns «DneKTpoHHass OMOINOTEKa
ABUC Mera-ITPO / OO0 «/lara Dxcrpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyIa : JUIS OJb30BaTeNei HayaHoH OMOmmoTeku. — TeKCT : 3eKTPOHHBIH.

CornacoBaHo: , ) <=Z-a
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12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Aynuropus s TPOBEACHHS JIGKIMH M CEMHUHAPCKUX 3aHATHHA, ISl MPOBEICHHUS
TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOW AaTTeCTallil, TPYMIOBBIX ¥ HHIMBHIYaJIbHBIX
KOHCYJIbTALUH.

AyIuTOpHH YKOMIUICGKTOBAHBI ~CIICUAIM3UPOBAHHONW MeOenblo, y4eOHOW JOCKOIA.
AyauTopun sl POBEJCHUS JICKIUH 00OPYAOBaHBI MYJIBTUMEIMUHBIM O00OPYAOBaHUEM IS
NPEOCTaBICHUS] WHPOpPMAUU O0JbIION ayauTopuu. I[lomemieHust A CaMOCTOSATEIbHOU
paboThl OCHAILEHBI KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TIOAKIIOUYEHHS K CETH
«HTEpHETY M O0OecredYeHueM JOCTyNa K JJIEKTPOHHOW HWH(OPMAIMOHHO-00pa30BaTEeIbHOM
cpene, dIEKTPOHHO-OMOIMOTEYHOW CUCTEME.

Jlnst mpoBeieHus1 1a00OpaTOPHBIX 3aHATUI HEOOXOIUM KoMIbloTep He Hike Pentium I u
71a00paTOPHBIC CHUMYJISIIMOHHBIC PAa0OThI. J[JIsi BBIMOJHEHUS] HEKOTOPBIX JIAOOPATOPHBIX PabOT
TpedyeTcs crenualibHOe J1adopaTopHOe 000pyIOBAaHNE i MAaTEPUAIIBI:
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- XpoMerieBasi, altoMeseBast U MeJlHasi IPOBOJIOKH JIJIsl U3TOTOBJIEHUS TepMonap,
- DIIEKTPOILIUTKA;

- Mukpockon MUN-4;

- Mukpockon MBC-10;

- Ou. neus CHOJL

13 CIENUAJIBHBIE YCJIOBUS 151 OBYYAIOLIMXCS C
OrPAHUYEHHBIMH BO3MOKHOCTSIMU
3JIOPOBbBSI

B cnydae wHeoOxoammocTH, OOydYarOmuMcs U3 YHCIA JHUI] C OTPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBBsSI (110 3asBIEHUIO OOYydaromIerocs) MOTYT MpenjgaraTthCs OIHU U3
CIICAYIOIMX BapHUAHTOB BOCHPHATHS WHQPOPMAIMM C YYETOM UX HHIWBHIYAJTbHBIX
NCUXO(PU3UUECKUX 0COOEHHOCTEH:

— JUIA Il C HApyIICHUSIMH 3pEHUS: B MeYaTHOW (opMe YBEIMYCHHBIM IIPUPTOM; B
(dbopMe DIIEKTPOHHOTO JOKyMeHTa; B ¢opMme ayauodaiina (mepeBoa ydeOHBIX MaTepUaAOB B
aynuodopmar); B medaTHOW Qopme Ha s3bike bpaiins; MHIMBHIyadbHBIC KOHCYJIBTAIlUH C
MpHUBJICYCHUEM TU(DIOCYPIOTICPEBOAUNKA; HHIUBUAYaTbHBIC 3aJaHHs B KOHCYJIbTAIUY;

— A7 JUIl C HapyLICHUSIMH Cilyxa: B Tme4yaTHOW ¢(opme; B (opme 3IEKTPOHHOTO
JOKYMEHTA; BUJeOMaTepHalbl ¢ CyOTUTpaMU; HHIUBUAYATbHbIE KOHCYIbTAIIMH C IPUBJICUCHUEM
CYpAOTIEPEBOTUHNKA; WHINBHU Yy TbHBIC 33JIaHUSI M KOHCYJIBTAIINN;

— JUIA JMI ¢ HapyIICHHSMH OIOPHO-JIBUTATEILHOrO arapara: B Ie4aTHOH ¢opMme; B
dbopMe DIEKTPOHHOTO MOKyMeHTa; B ¢opMme ayauodaiina; HHIUBUAYyaIbHBIC 3aJaHUs U
KOHCYJIbTaIUH.

Pa3paGorunk @i}/ aou. kapeapst ®M A.A. CosioBbEB
(noonucw) (OondxicHocmy) (®H0)

a) CIHCOK peKOMeHyeMOil JIuTepaTypbl

OCHOBHaf

1. Anackun A. M., Cenos IO. E., Oneruna A. K., Knumos B. H.. MarepuanoseneHuie B MaIIMHOCTPOEHUU B 2
4. Yactp 2. : Yuebunk / Agackua A. M., Cenos 1O. E., Oneruna A. K., Knumos B. H..— ISBN 978-5-
534-00041-2.— HznatensctBo FOpaiit, 2019 : [caiit]. — URL: https://www.urait.ru/bcode/437855

2. Anackun A. M., Cenos 0. E., Oneruna A. K., Kiiumos B. H.. MaTtepuaioBenenrue B MalmmHOCTpoeHUU. B 2
q. Yacts 1 : Yueonuk / Agackua A. M., Cegos 10. E., Oneruna A. K., Knumos B. H..— ISBN 978-5-
534-00039-9.— UzpatenbctBO FOpaiit, 2019 : [caitt]. — URL: https://www.urait.ru/bcode/437854

3. PoroB Brnagumup Anekcanaposud, [lo3usik ['eopruit I'puropseBud. MammHOCTPOUTENIbHBIE MaTEpUATbl U
3aroTOBKH : YueOHHK A5 By30B / PoroB Bramumup Anexcanaposud, [To3usk ['eopruii I'puropseBny.— ISBN
978-5-534-14001-9.— IOpaiit, 2021 : [caiiT]. — URL: https://urait.ru/bcode/467458

4. Tlnomwkun BceBonox BukropoBuu. MarepuanoBenenue : YueOHuk s By3oB / Ilmomkun BceeBonoa
BuxropoBnu.—ISBN978-5-534-12089-9.—IOpaiit,2021:[caiit]. —URL:https://urait.ru/bcode/468556
JlonmosHUTEILHAS

1. bonmapenko I'. I'., KabanoBa T. A., Peibaniko B. B.. MarepuanoBenenue : YueOnuk / boumapenko I'. T'.,
KaGanoBa T. A., Peibanko B. B..— ISBN 978-5-534-07090-3.— W3znatensctBo FOpaiitr, 2019 : [caiit]. —
URL: https://www.urait.ru/bcode/431943

2. XKyxosa M. A., KupumnoB H. b., [letkoBa A. II., SIxoBuukas M. B.. Matepuanosenenue : Ilpaktukym /
Kyxosa M. A., Kupunnos H. b., IlerkoBa A. Il., SxoBuukas M. B..— ISBN 978-5-7422-2696-3.—
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Cankr-IlerepOyprckuit  monurexHuueckuid yHupepcuter Iletpa Bemmkoro, 2017 : [caiir]. — URL:
http://www.iprbookshop.ru/83297.html

3. Kapckumii, 1. M., MBanosa, H. II., Kyuc, JI. B., CBunynoBuu, H. A.. MatepuanoBenenue : yueOHOE
nocobue / XKapckuit, WM. M., Hsanoa, H. Il., Kymc, /. B., CBumynoBuuy, H. A..— ISBN 978-
985-06-2517-5.— Beimiimas mkona, 2015 : [caifr]. — URL: http://www.iprbookshop.ru/48008.html

4. Mapkun B. b.. CoBpeMeHnHble TpoOJeMbl HayK O Marepuaiax W Ipoleccax : ydeOHoe mocoOue st
CTYJ€HTOB W MAaruCTpaHTOB HANpaBJIEHUI «MaTEpUaJOBEIEHUE M TEXHOJOTMH MAaTEepHalloB» U
«rexandeckas ¢usuka» / Mapkun B. b..— ISBN 978-5-7568-1327-2.— AntI'TY, 2019 : [caiit]. — URL:
https://e.lanbook.com/book/292781

yueOHO-MeTOoAuYeCcKas

1.Meroauueckue ykazaHus Uil CAaMOCTOSITEIbHOM pabOThI CTY/ICHTOB — MOJUCLUIUIMHE — «MarepuanoBeieHue»
TSl CTYJIEHTOB OakanaBpuata Bcex ¢hopm ooyuenus / .— ISBN in_full 6578.

2. ConoBreB A. A., Peibun B. B., Maxmya-AxyHo M. lO.. Meronunueckue yka3aHHs IO BBITOJIHEHUIO
7a00paTOpHBIX pabOT MO MAaTEepPUATOBEACHUI0 M TEXHOJIOTUH KOHCTPYKIHMOHHBIX MAaTepHANIOB  JUIA
CTYACHTOB OakalaBpuara, CelMaInTeTa U MarucTparypsl Bcex ¢opm oOyuenus / ConoBbeB A. A., Prioun B.
B., Maxmya-AxynoB M. 10..— ¥YalI'V, 2019

CornacoBaHO: /
Benymuii cnenrammct _OOIT [HameeBa A.D. / Lﬁé e [l LY
(MonxcHocTs paboTHHKA HayuHOH OHONHOTEKH) (PHO) (noamnwucek) ~ ° (mara)
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