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1. HEJA U 3AJJAYU OCBOEHU S JUCHUITJIMHBI

e ocBoeHUs IMCUMILIMHBI: [IO3HAHUE IPUPOABI U CBOWCTB MAaTEpPHUANIOB, a TaKKe
METOZOB M3MEHEHHsI UX CBOWCTB JJsi HamOosee Y(PPEeKTHBHOTO HCIIOIB30BAHHUS B TEXHHKE;
u3ydeHne (PU3NYECKUX M (PU3MKO-XUMHUYECKHX IPOLIECCOB, JIEKAIUX B OCHOBE COBPEMEHHBIX
TEXHOJIOTUH, MIPUMEHSIEMbIX B IPOU3BOJICTBE B PA3JIMUHBIX OOJIACTAX HAYKU U TEXHUKH.

CdhopmupoBaTh TEOpeTHUYECKHE MPEICTABICHUS O MEXaHU3MaX CTPYKTypOoOOpa3oBaHHS B
METAJUIMYECKUX MaTepHAIaX U Ha MX OCHOBE HAYYUTh AHAIM3UPOBATH CTPYKTYPbI METAILJIOB U
CIUIaBOB, BO3HHUKAIOUIME MpPH Pa3IMYHBIX Ipoleccax: KpPUCTAJUIM3ALUHU, MOIUMOP(HBIX
NpeBpaleHusIX, AeGopMaluy U MOCIEAYIOIIEM OTXKHUIe, CTapeHHH M JAPYTUX MpoLeccax.
Hayuuts npenckasbiBaTh XapakTep U3MEHEHUN CTPYKTYPHI B pe3yJIbTaTe BHEIIHUX BO3JCUCTBUI

W HAITPpaBJICHUC N3MCHCHUSA CBOI\/JICTB; O6y‘-II/ITI) IMPAKTHUKE BBIABJICHUA N aHAJIM3a CTPYKTYP.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIlOIN

JlucuuIiinHa OTHOCUTCS K 00si3aTebHBIM JUCIUILTMHAM BapHaTUBHOM YacTu B nukie bioka
b.1, u sBnsieTcs 0AHOM U3 TUCHMILINH, (POPMUPYIOIIUX €CTECTBEHHOHAYUHbIE 3HAHUS U HaBBIKU,
XapakTepHble 1711 OakanaBpa 1o HanpasiaeHuto nmoarotosku 21.03.01 — “Hedrerazosoe neno”.

N3ydyenue naHHOM AMCUMIUIMHBI 0a3UpyeTcss Ha 3HAHHS CTYJEHTOM OCHOBHBIX IMOJIOKEHUMN
(bu3KMKHM, MaTeMaTHYECKOTr0 aHAJIN3a, TEOPETUUECKON U MPUKIATHON MEXaHUKH.

W3ydyeHne NaHHOM OUCLMILIMHBI SBJSETCS NPEIUIECTBYIOLIEH Ul CIELYIOIIUX KypCOB U
mucuuiuinH: OcHOBBI tuarHoctuky; bypenue Hedrsanpix ckBaxuH; [log3eMHas rugpoMexaHmKa;
Pazpabotka HedTsHBIX MecTOpoxkAeHMI; McciaemoBanwe CKBaXMH W I1iacToB; Hacocwkl u
komIpeccopsl; O6opynoBanue it 100bun HepTH; OOCTYKUBAHUE U PEMOHT CKBAaKUH.

Jlig oCBOEHMS OUCLMIUIMHBI CTYJIEHT JOJDKEH UMETh CIEAYIOLIUE «BXOJHBIE» 3HAHUS,
YMEHUS, HABBIKK U KOMIIECTCHIUU:

e 3HaHME 0a30BBIX TOHATUH U ONpeAeNeHU B o0nactu (U3UKH, MaTEMaTHKH,
TEOPETHUYECKON U MPUKIIATHON MEXAHUKU;

® CIIOCOOHOCTB UCHOJIb30BaTh CIPABOYHBIE IOKYMEHTHI U FTOCYAapCTBEHHbIE CTAHIAPTHI;

® CrHOCOOHOCTh HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCLMIUIMH,
MIPUMEHSATh METObl MATEMATUYECKOTO AHAJIN3a U MOJEIUPOBAHMS;

Pe3ynbTaThl OCBOEHHS AMCUUIUIMHBI OynyT HEOOXOMUMBI Ui JAajbHEHIIEro mpolecca
o0y4YeHHsI B paMKax IOATAarHOTO (HOPMUPOBAHHMS KOMMIETEHIUH NPH H3YUYCHHUH CIIEAYIOIINX
JUCLMIUIAH: OCHOBBI JIMarHOCTUKU, OypeHue HePTSIHBIX CKBaXKUH, MOJ3E€MHas THIPOMEXaHHKa,

pa3pa60TKa He(bTHHBIX MeCTOpO)KHCHHﬁ, HCCICIOBAHUEC CKBAXXMH H IIJIaCTOB, HACOCHI H
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KOMITpecCcOpbl B He(dTerazoBoM Jeiie, TPAHMOPT M XpaHeHue HehTH U HEPTEmpPOIyKTOB,

O60py2[OBaHI/Ie JUIA I[O6I:>ILII/I He(i)TI/I, O6CJ'Iy>I(I/IBaHI/Ie U PEMOHT CKBAXHUH, a TaKXE [JIA

MPOXOKACHUS MPONU3BOACTBCHHBIX ITPAKTHUK, FOCYHapCTBeHHOﬁ UTOTOBOM aTTeCTalluu.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JUCHUTIJIMHE
MOAYJIO), COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU

OCBOEHMA 0011
[Iporiecc w3ydeHHs MOUCUUIUIMHBI HAmpaBlieH Ha (QopMHpOBaHHE CIETYIOIINUX
KOMIIETECHITHIH:
Koa n
IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00YUeHUsI M0 JUCHUILJIMHE
HAaHMEHOBaHHE
. (Mo/1yJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU A0CTUKEHM S
peasiu3yemMoii N
KOMIIeTEeHIINIi
KOMIIETEHIINH
OIIK-1 3HaTh: -QU3NYECKYI0 CYIIHOCTh SIBIIGHUH, NPOUCXOASIIUX B

CriocobeH periath
3aj1a4H,
OTHOCSIIUECS K
npodeccruonanbHOM
JIeSATEILHOCTH,
HPUMEHSS METO/IbI
MOZICITHPOBAHHS,
MaTeMaTHIeCKOro
aHaM3a,
€CTECTBEHHOHAYYHBIC
U O0IIIEHHKEHEPHBIE
3HAHMS;

MaTepuajax Npu BO3ACHCTBMM HAa HHUX pa3IMYHBIX (PAKTOPOB B
YCIIOBUSIX MIPOU3BOJICTBA U IKCIUTyaTallUH;

YMeTh: - OLICHUTH MOBEJICHUE MaTepualia U IPUYMHBI OTKA30B JieTaien
MaIlliH TIPA BO3JEHCTBUM Ha HUX Pa3IUYHBIX OKCIUTyaTallMOHHBIX
(baxTOopoB;

Baaaers: - nundopManueit o nepcrnekTuBax pa3BUTHUS JIUTEHHOTO
MPOM3BOJICTBA, MOJTYUYEHHUs 3aTOTOBOK criocobamu 00paboTKu
JTABJIEHUEM, TIOPOIIIKOBOI METAJLTYypPrUH, METOAAX YIPOIHEHHSI
pabouyux MOBEPXHOCTEHA.

- YMEHHEM OPHUEHTHPOBATHCS B OPTaHU3AIlMH IpoIlecca U3MEPEHHH U
00pabOTKU pe3yIbTaTOB U3MEPEHUIA.

OIIK-2 3HaTh: -(QU3UUECKYIO0 CYIIHOCTh SIBJICHUH, TPOUCXOAALIMX B
CIOCOOHOCTBIO MaTepuaiax IMpH BO3ACUCTBUM HAa HUX paA3IUYHBIX (AKTOPOB B
HCII0JIb30BATh YCIJIOBUSIX MIPOU3BOJICTBA U IKCIUTyaTallUH;

OCHOBHBIE 3aKOHBI - OCHOBHBIE I'PYIIIIBI METAJUIMYECKUX U HEMETAJNINYECKUX MaTepUaoB,
€CTeCTBEHHOHAYYHBIX | UX CBOMCTB M 00JaCTh MPUMEHEHHUSI.
JUCLUIUINH B - METOJIbI U aJITOPUTMBI UCCIIEJOBAHUSI CBOKWCTB MATEPUAJIOB.
npodecCHOHATIBHON | YMeTh: - OLIEHUTD MMOBEICHUE MaTepHaja U MPUYMHBI OTKA30B JeTayei
NEeSATENbHOCTH, MalluH NP BO3JEHCTBUM HAa HUX Pa3IUYHBIX OKCIUTyaTallMOHHBIX
NPUMEHSTH METOABI | (PaKTOpOB;
MaTEeMaTHUYeCKOTO | - BBIUUCIATH HEOOXOUMBbIE TapaMeTphbl U3MEPEHU
aHanu3a u - U3BJIEKaTh 3HAHMUS W3 MUMEIOUIMXCS SKCIEPUMEHTAJIBHBIX JAHHBIX C
MOJEIINPOBAHUS, MTOMOILIBIO METOJIOB U AJITOPUTMOB AHAJIN3A
TeopeTndyeckoro u | Baagers: - nunpopmanmen o nepCcneKTUBaX Pa3BUTHUS JIMTEHHOTO
AKCIIEPUMEHTAJILHOTO | TPOU3BOJICTBA, MMOTYUYEHHUS 3aTOTOBOK CITIOCO0aMu 00pabOTKH
UCCIIEJIOBAHNS; JIaBJIEHUEM, IOPOILIKOBOM METaJUIypruu, METO1aX YIIPOUHEHMSI
pabouYnX MOBEPXHOCTEH.
- HaBBIKOM MPUHATHS PEUIEHHH HAa OCHOBAaHUM NPOAHAIU3UPOBAHHBIX
JTAHHBIX.
- YMEHHEM OPHEHTHPOBATHCA B OpraHM3alMM Ipoliecca U3MEPEHUN U
00pabOTKH Pe3yJIbTATOB U3MEPECHHIA.
OIIK-4 3HaTh: -QU3MYECKYIO CYIIHOCTh  SIBIICHWUH, TIPOUCXOMSIINX B
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Criocoben MaTepuajaXx IpU BO3AECHCTBMM HAa HHUX pa3iIM4YHBIX (DAKTOPOB B
MIPOBOJIUTH YCIIOBHSX MPOU3BOACTBA U SKCIUTyaTallUy;
U3MEPEHUs U - METOJIbl ¥ AJITOPUTMBI UCCIIEJOBAHUS CBOWCTB MAaTEPUAIIOB.
HabroeHus, YMeTh: - OLICHUTH TIOBEJICHUE MaTepralia U IPUYMHBI OTKA30B JeTalen
o0pabaTeIBaTh U MallliH [pPU BO3JEHCTBMM Ha HUX PA3IUUYHBIX OSKCIUTyaTallMOHHBIX
IIPEJICTaBIISIT (baxTopoB;
9KCHEPUMEHTANIbHBIE | - BBIYUCIIATh HEOOXOAUMBIE TapaMeTpbl U3MEPEHUI
JIAHHBIC; Baanern:
- HaBBIKOM IPHUHATUS PEILIEHUIl Ha OCHOBAHUU NPOAHAIN3UPOBAHHBIX
JTAHHBIX.
- YMEHUEM OPHUEHTHPOBATHCS B OpPraHU3ALUM IIpolLecca U3MEPEeHHH U
00pabOTKHU Pe3yJIbTATOB U3MEPCHHIA.
IIK-5 3HaTh: - OCHOBHBIC TIpYMIbl METAUIMYECKUX U HEMETAUIMYECKHX
Crnocoben MaTepHaJoB, UX CBOWCTB M 00JacTh IPUMEHEHUSI.
KOHTPOJIMPOBAThH - METOIbl ¥ aJITOPUTMBI UCCIIEJOBAHUS CBOMCTB MaTEpUAIIOB.
TEXHUYECKOE YMeTh: - OIICHUTH TIOBEJICHNE MaTepualia U IPUIMHBI OTKA30B JieTalen
COCTOSIHUE MallliH [pU BO3JEHCTBUM Ha HUX PAa3IUYHBIX OSKCIUTyaTallMOHHBIX
00opyaoBaHus (bakTopoB;

00BEKTOB IpUeMa,
XPAaHEHMS U OTIPY3KHU

Baaners: - nHpoOpManueil 0 IepcreKTuBax pa3BUTHsI TUTSHHOTO
MIPOM3BOJICTBA, MMOJIYICHHUS 3aTOTOBOK CIIocobamMu 00paboTKu

HepTH U JTaBJIEHUEM, IOPOIIKOBOI METaJITypruu, METOAAX YIPOUYHEHHS
HePTEPOAYKTOB pabouMX NOBEPXHOCTEH.
ITK-8 3HaTh:
Crnocoben - OCHOBHBIE I'PYIIbl METAUNINYECKUX U HEMETANINYECKUX MaTepHalIoB,

OCYILECTBIIATh UX CBOWCTB M 00JaCTh IPUMEHEHUS.
OpPraHM3allMOHHO- | - METObI U aJITOPUTMBI UCCIIEIOBAHNS CBOMCTB MaTEpUaIIOB.

TEXHUYECKOE YMeThb: - OLICHUTH NTOBEJCHUE MaTepualla U IPUYMHBI OTKa30B JeTaled
COIIPOBOX/ICHNE MallMH NpU BO3ACUCTBUM HAa HUX PA3JIMYHBIX 3KCIUTyaTallMOHHBIX

KaIUTaJIbHOT O (bakTOpOoB;

pEeMOHTa HEPTSHBIX U
ra30BBIX CKBAXUH

- BBIYUCIISATH HEOOXOAMMBIE TTapaMeTpbl U3MEPEHUN

- W3BJIEKaTh 3HAHUSA W3 HMMEIOIIMXCA SKCIEPUMEHTAIbHBIX HaHHBIX C
MMOMOIIBIO METOAO0B U AJITOPUTMOB aHAIU3a

Baagern:

- HABBIKOM HpI/IHSITI/Iﬂ peIHGHI/Iﬁ Ha OCHOBAHUU HpoaHaJII/ISI/IpOBaHHLIX
JTaHHBIX.

- YMEHHEM OPHUEHTHUPOBATHCS B OpPraHU3allMH Ipolecca U3MEPEHUN U
00pabOTKH Pe3yJIbTATOB U3MEPCHHIA.

4. OBIIASA TPYAOEMKOCTD JUCHUIIJINHbI

4.1.

O0beM TMCHMILIMHBI B 32a4eTHBIX equHUNAX (Bcero) — 3 3ET.

4.2. O0beM TUCUHMILIMHBI 10 BUIaM y4eOHOii padoThl (B Yacax):

KosnunuyectBo 1acoB (popma obyuenus —
. OYHast
Buna yueOHoii padoThI )
Bcero no B T.Y. [I0 ceMecTpam
IUIAHY 1 2 3
2 3 4 5
Konrakthas pabota 54 - - 54
oOyyarouuxcs ¢ npenojaBareaeM

dopma A
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B c0OTBETCTBUU C YII

AyIUTOpHBIE 3aHITHSL: 54 54

e JICKIIUHU 18 - 18

e CEMHHApPHI U PAKTUYECKUE 18 - 18
3aHSITHS

e Jj1abopaTopHbIC PabOTHI, 18 - 18
MPAKTUKYMBbI

CaMocTosiTenbHas padboTa 54 - 54

®dopma TEKYyLIEro KOHTPOJIS TECTUPOBA- - TECTUPOBa-

3HaHUU U KOHTPOJIS HUE, HUE,

CaMOCTOSITENIbHON PabOTHI: YCTHBIN YCTHBIN

TECTHUpPOBaHHUE, KOHTP. paboTa, orpoc, orpoc,

KOJIJIOKBUYM, pedepat u ap. (He 3amuTa 3almTa

MEHee 2 BUJIOB) nmabopaTtop nabopaTtop

HBIX paboT HBIX paboT

Kypcosas pabora - - -

Buns! mpoMexyToO4HON 3a4eT - 3a4eT

aTTecTaIuy (IK3aMeH, 3a4€T)

Bcero yacoB no AucHunnHe 108 - 108

Kouun4yecTBo yacoB ((popma o0yueHuss —

. 3a04HaNA)
Bun yueOHoit padoTsl
Bcero no B T.4. [I0 ceMecTpam
IUIAHY 2 3
1 2 4 5
Konrakthas pabora 12 - 12
oOyJaromuxcs ¢ mpenoaaBaTeneM
B cOOTBETCTBUH C YII
AyIUTOpHBIE 3aHATHUSA: 12 12
e JICKIUHU 6 - 6
e CEMMHApHI U IPAKTHUECKUE 6 - 6
3aHATUS
e jabopaTopHbIe PabOTHI, - - -
PAKTHKYMBI
CamocrosTenbHas pabora 96 - 96
®dopma TeKylLIero KOHTPOJIs TECTHpPOBa- - TECTHpPOBa-
3HAHUM U KOHTPOJISA HHUE, HHUE,
CaMOCTOSTEIIbLHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBaHUE, KOHTp. paboTa, orpoc, orpoc,
KOJUIOKBUYM, pedepar u ap. (He 3aIuTa 3aImuTa
MeHee 2 BUJIOB) naboparop naboparop
HBIX padoT HBIX paboT
KypcoBas pabora - - -
Bunel npomexxyTodHOM 3a4yeT - 3auer
aTTecTaluy (9K3aMeH, 3a4eT)
Bcero yacoB nmo pucnunjinge 108 - 108

dopma A
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4.3. Coaep:xanue TUCUMILIMHBI (MoayJs). Pacnipenesnienue 4acoB 1o reMam u
BU/aM y4eOHOH padoThbI:

®dopma 00yueHust — ouHas

Bunbl yueOHBIX 3aHATHH ®opma
AyIMTOPHBIE 3aHITHSI B T.4. TEKYIEero
3ansitusi | CaMoc- | KOHTpOJS
Ha3zBanue pa3jiesioB IMpaxkTn- -
Bcero JlaGopa | B mHTEp- TOSA- 3HAHMH
U TeM YecKHe
JIEKIHH TOpPHasi | AKTHB- | TeJIbHasl
3aHATHS, .
pa6orta HOM pabora
ceMHHap
dopme
1 2 3 4 5 6 7 8
1. Ctpoenue u Tecrupo-
CBOWCTBA YUCTBIX BaHHE
METAJJIOB.
3 - 6
Crpykrypa 12 3
METAJJIOB U
METAJUINYECKUX
CILJIABOB
2.MeTop Yernbiit
yicclIe10BaHus ompoc,
3aIuTa
CTPYKTYpBbI 32 3 3 10 10 16
K nabopartop
pUCTAIIIIA3aIUA HBIX paGoT
METAJIJIOB U CIUIAaBOB
Tecrtupo-
3. [Inactuyeckas BaHUE
nedopmarus ) 5 B B 4
8
4. IIpon3BoACTBO
yyryHa. [Ipsamoe Tectupo-
MOJTyYeHHE JKelie3a 12 3 3 4 — 6 BaHHUE
Y €r0 NEPCIEKTUBbI
5. OcHOBBI Tectupo-
CTaJeIIaBUIbHOIO 12 2 2 - 4 8 BaHue
MPOU3BOJICTBA
6. OCHOBBI Tectupo-
MPOU3BOJICTBA 8 2 2 - - 4 BaHHUC
LIBETHBIX METAJJIOB
7. OCHOBEI Yerubti
TEXHOJIOTUH orpoc,
20 3 3 4 4 10 3aIuTa
00paboTKu
nmaboparop
MeTajlios HBEIX paboT
Hroro 108 18 18 18 18 54

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

Tema 1. CTpoeHne M CBOMCTBAa YHUCTBHIX MeTa/LI0B. CTPyKTypa MeTa/LUI0OB H
MeTAIHYeCKHX CILUIABOB

dopma A
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MeTammmyecKuil T XUMHUYECKO# CBsA3H. OCHOBHBIE CBOMCTBA METAI0OB. MeTalbl
B TNEPUOAMYECKON cucTemMe »dJjeMeHTOB. Kpucramimyeckoe CTpOEHHE METaJIoB.
Tunel kpuctammuyeckux pemerok MertamioB.llonstue o crTpykrype. Macmtad
CTPYKTYpBI: MaKpo-, MHUKpPO-, CYOCTPYKTypa, aTOMHO-KPUCTA/NINUECKasi CTPYKTypa..
OcHOBHBIC TOHATHS: KOMIOHEHT, (a3a, CTpyKTypHas coctaBisromias. [loHsaTus o
3epHe, rpaHuIle 3epHa, BropuuHOoi (aze. Kpucrammmdeckas crpykrypa. CrpoeHue
peanbHBIX KpUCTAIIOB. JlepeKThl KpUCTATIIMYECKOTO CTpoeHUs. Buibl 1edekToB, ux
knaccudukanusa. Toueunwvie nedextsl. Bumabl ToueuHblx aedektoB. JluHelHbIe
nedextol. OCHOBHBIE THITHI AcioKanuid. Bektop Broprepca. [LtoTHOCTE quciokaumid.
[ToBepxHocTHbIe AedekThl. [IyTr GopmMupoBaHHs CTPYKTYPHI METAUIOB U CILIABOB:
KpUCTAJUTU3AIIMS, TUIacTHUecKas aedopmalius, TepMudeckas oopadboTka.

Tema 2. Meroasl ucciaenoBanus CTPYKTypbl. Kpucrajmnusanuss MeTauioB M
CILIABOB

CTpyKTYypHO-UyBCTBUTEJIBHBIE U CTPYKTYPHO-HEUYBCTBUTEIBHBIE  CBOWCTBA.
dusnueckue METOAbl UCCIEAOBAHUSA CTPYKTYPBL: PEHTTEHOCTPYKTYPHBIA AaHAJIN3,
ANIEKTPOCONPOTUBIIEHNE, IUIOTHOCTh M Jp. Makpo- W MHKPOAHAIU3 CTPYKTYPBL.
DNEeKTpOHHass MHUKPOCKONMsS. MeXaHMYeCKHEe METOJbl MCCIIEIOBAHUSI CTPYKTYPBI.
VcnbiTanust Ha pacTsHKeHHE U yAapHbIA U3ru0. MeTobl onpeienieHus: TBEpAOCTH.
MexaHu3M M KUHETHKa KpUCTAIM3auuMu MeTaioB. CTpOeHHE METaUIMYeCKOro
ciutka. [lomumopdHsle npeBpaiieHus B MeTaiax. Juarpammsel (pa3oBoro paBHOBECHSL.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHME CIUIaBoB. IIponecc kpucramnumszanuu u
¢dazoBbIie TpeBpalieHus B ciuiaBax. JlmarpaMMbl (a3oBOro paBHOBECHS Ui CIydas
MOJIHOM PACTBOPUMOCTH KOMIIOHEHTOB Jpyr B Jpyre, oOpa3oBaHUE IBTEKTUKH IpPU
OTrPaHMYEHHON PacTBOPUMOCTH KOMIIOHEHTOB. CBS3b MEXKIy IHMAarpaMMOM COCTOSHUS
Y TEXHOJIOTMYECKUMHU CBOMCTBaMU. JluarpaMma COCTOSIHUS JK€JI€30-LIEMEHTHUT.

Tema 3. [lnacTtuyeckas gepopmanus

Hampsokenust u gedopmarnus. Yopyras nedopmanus. [lnactudeckas nedopmaiyst MOHO-
U TOJMKPUCTAIIIOB. MeXaHnu3Mbl TuiacTudeckoit nedopmanuu. CKOIBKEHUE TUCIOKAIUH,
KaK Tpoliecc MmiaacTudeckoro aedopmupoBanus. BinusHue miactuyeckon aedopmaiuy Ha
CTPYKTYypy MeTayioB. BiusHue miactuueckod AedopManud Ha CBOMCTBAa MeTajula -
nedopMalinoHHOE yrpoyHeHne (Hakien). CBepXIIaCTHYHOCTh METAJUIOB U CIUIABOB.

Tema 4. IIpousBoacTeo uyryna. Ilpsimoe mosrydenue kejie3a v ero nepcrneKTUBbI

Hcxonuble maTepualibl 1 UX MOATOTOBKA K IUIABKE. Y CTPOMCTBO JIOMEHHOM MEYH.
Texnonmorust  nomeHHOM  1uiaBku. [IpoaykTel  nomeHHoM — miaBku.  Ilytm
MHTEHCU(UKALMU JOMEHHOU IaBKu. [IpoayKThl mpsMOro BOCCTAaHOBICHHS JKeje3a.
[TpousBoacTtBo rybOuaToro xenesa. IlpowsBomcTBo kpuyHoro xenesa. Ilpsmoe
MOJIy4eHHEe KHUAKoro Meramia. [IpobieMbl U NMepCcrneKTUBbl Pa3BUTHS BHEJOMEHHOU
METaJUTypruy.

Tema 5. OcHOBBI CTaICNIABUJIBHOIO IPOM3BOACTBA
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I/ICTOpI/ILIeCKaH CIIpaBKa. CocTosiHue cTajemiaBuIbHOIO IMPpOU3BOJACTBA B Poccun u B
MHUpCE. OcHOBHBIC p€aKiunu  CTAJICINIABUJIBHBIX  ITPOHCCCOB. Packucnenue wu
JICTUPOBAHUC CTAJIN.

HpOI/I3BOI[CTBO CTajlaiu B MapTCHOBCKHUX cyax. KOHBepTepHBIe CITOCOOBI
MMPpONU3BOJCTBA CTaJIM. HpOI/ISBOI[CTBO CTAJIM B OJICKTPUYCCKHUX AYT'OBBIX IICHAX.
BrmnaBka cranu B HHAYKIIMOHHBIX IICYaXx.

[IpownsBoacTBO BBICOKOKAQUECTBEHHOU cTann METOJaMUu CIIELUAILHOU
AIEKTPOMETAIUIYPrUU: BAKYYMHO-yTOBOM MEpPEIIaB, IMIa3MEHHO-yTOBOM MEperiaB,
AJIEKTPOHHO-JTYYEBOM MEperuiaB, AIEKTPOIIIAKOBBIN MEeperiaB.

PasnuBka cramu. Buapl yCTaHOBOK HENPEPBIBHOM pAa3iMBKU CcTaad. BHeneunas
00paboTKa *KUAKON cTamu. TeHAeHIUN pa3BUTHUS CTATICIUIABUIBLHOIO IPOM3BO/ICTBA.

Tema 6. OcHOBBI NPOU3BOICTBA IBETHBIX METAJLIIOB

Pousis nBeTHBIX MeTaiioB u ux criaBoB B HTII. IIpousBoactBo meau. IIpon3BoacTBoO
Hukess. [IponssoacrBo amomunus. [IponssoactBo tutana. [Ipon3BoacTBo Maruus.

Tema 7. OCHOBBI TeXHOJIOTHMH 00PA0OOTKH METALJIOB

Hemn w 3amaum 00paboTKM MeTayuioB naBieHueM. Kiaccupukamus MeETOI0B
o0paboTku MeTayuioB jaasieHueM. OcHoBHble mojioxenus OMJI. Harpe meranna
pu OM/I.

OcHOBBl  mpokaTtHOro mnpous3BoAcTBa. COpTaMeHT NPOKATHOM  MPOJYKIHUHU.
O6opyioBaHUE TPOKATHBIX I11€XOB. TEXHOJOTUS TPOKATHOTO MPOU3BOJICTBA.
OOXuMHBIE W 3aroToBouYHBbIC cTaHbl. [Ipokartka (aconnoro meramia. IIpokarka
MPYTKOB U MPOBOJIOKU. ['Opsidas mpokaTKa JIMCTOBOTO METaUIa. XOJIOAHAs MMPOKaTKa
TOHKHUX T10JI0C, JICHT U (OJIbI'M U3 YEPHBIX M IIBETHBIX METAJUIOB. ['opsiuas mpokaTka
O0ecmoBHbIXx TpyO. IlpomsBojacTtBo cBapHbix TpyO. IIpokarka crenuambHBIX
npoduneit.

Bonouenne. TemmeparypHble W CHIOBBIE YCJIOBUA IIpouecca. BomodninbHbIN
WHCTPYMEHT. Y CTPOMCTBO CTAHOB M TEXHOJIOTHS BOJOYEHHS IIPYTKOB U MPOBOJIOKHU.
Oco0eHHOCTH BOJIOYEHUSI TOHYANIIe 1 MUKpPOHHOU MpoBoJIokU. Bonouenue Tpyo.

CBobOomHas koBka. O0OIacTy MpUMEHEHUs, IPEUMYIIECTBA U HEJIOCTATKH CBOOOTHOM
KOBKH. BH1bI MOKOBOK. DTamnbl KOBKU. Ky3HEUHbIE onepanum.

[ItamnoBka. MeToapl MITAaMIOBKUA: OOBEMHAsi M JIMCTOBas, Topsiyasi U XOJIOJHAS.
Buner mramnoB s o0bemHON mTaMoBKH. OCHOBHBIE ONEpaMd  OOBEMHOM

IITAaMIIOBKM. JIMCTOBas 1ITaMIIOBKA.

[IpeccoBanme. Cxema © pa3HOBHAHOCTU MPOIECCA MPECCOBAHUSA. TeXHOIOTHS
npeccoBanus. [IpeccoBanue TpyoO.
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Ilpu nposedenuu NeKYUOHHLIX U NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUL 803MONCEH
npocmMomp U 006CydHcOeHue HAYYHO-NONYIAPHLIX — DUILMOB, PEKOMEHOOBAHHBIX
MUHUCMEPCMBOM 00pA308aHUsL 8 Kauecmee Y4eOHbIX Mamepuanos (npunodxcerue 2).

6.TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHATHIA

Tema 1. CTpoeHne M CBOMCTBAa YHUCTBHIX MeTa/LI0B. CTPyKTypa MeTa/LUI0OB H
MeTATIHYeCKHX CILUIAaBOB
Kpucrannuyeckoe ctpoeHre MeTamioB. THIIBI KPUCTAUIMYECKUX PEIIETOK METAIIOB.

Kpucrannuueckast crpykrypa. CrpoeHue pealbHbIX KpucTaiuioB. JledekTor
KPUCTAJTMYECKOTO CTpoeHUs. Buibl 1edeKkToB, UX Kiaccuukaims.

Tema 2. CTpoeHme M CBOMCTBAa YHUCTBIX MeTa/LI0B. CTPyKTypa MeTa/LI0OB H
MeTAINYeCKHX CIJIABOB
MexaHnudyeckre METOAbl MCCIIECIOBAHMS CTPYKTYphl. VcmbITaHus Ha pacTsSKEHUE U

yaapHblid U3ru6. Metozpbl onpesiesieHns TBepAOCTH.
Tema 3. Kpucrananzanusi MeTaljI0B U CIJIABOB

ITponecc kpucTamm3anuy U (pa3zoBble IPEBPAILEHNUS B CIIJIaBaXx.

Tema 4. [lnactuueckas negpopmanus

Bnusaue nnactuyeckod nedopmanMu  Ha CBOWCTBA MeTauia - jAe(opMaluoHHOE
ynpouHeHue (Hakien). CBepXIIaCTUYHOCTh METAJUIOB U CILIABOB.
Tema 5. IIpouszBoacTeo yyryna. [llpsamoe nosrydenue sxkejie3a M €ero nepCcneKTUuBbI

[IpoxykTbl tomMeHHO# muaBku. [1yTH MHTEHCHpUKAIIMA JOMEHHON TUTaBKH.
[Ipsimoe monydeHue »kuakoro metamia. IIpoGneMbl W MEpCHEKTUBBI Pa3BUTHUS
BHEJJOMEHHON METaJLITyprUH.

Tema 6.. OcHOBBI CTa/IEIVIABUJIBHOIO IPOU3BOACTBA

[IpousBoacTBO BBICOKOKQUECTBEHHON cTaim METOJaMU CIENAILHOMI
AJIEKTPOMETAIUTYPrUr: BaKyyMHO-yTOBOM MeperiaB, MiIa3MEeHHO-yTOBOM Meperias,

AJIEKTPOHHO-IIy4Y€BOU IEPEILIaB.

Tema 7. OcHOBBI IPOU3BOACTBA BETHBIX METAJJIOB

HpOI/ISBOI[CTBO TUTaHa. HpOI/ISBO,Z[CTBO Martousi.
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Tema 8.. OcHOBBI TEXHOI0TUHM 00PA0OTKH METAJLIIOB

OcCHOBBI TPOKATHOTO TPOU3BOICTBA. BonouyeHue.

7.JIABOPATOPHBIE PABOTDI, IIPAKTUKYMbI

6. .JIABOPATOPHBLIE PABOThI (IABOPATOPHbIM [TPAKTUKYM)

Ne Tema 3ansaTus. Kparkoe conepxkanue. Oo0bem Paszpnen

n/n B Yyacax | ImporpamMmbl

1. MHuKpPOCTPYKTYPHBIH aHaIM3 CBHMHIIOBO- 2 Paspnea 3.
CYPBMSIHUCTBIX CIIaBOB MeTtoapl

O3HaKOMUTBCS € METOAMKOW MPOBEACHUS HCCIIEIOBaHUS
MHUKPOCTPYKTYPHOI'O aHaJIn3a C UCIIOJIb30BAaHUEM CTPYKTYpBbI
MeTaJIOrpaguueckoro MUKpPOCKOIla Ha MpUMEPE CBUHIIOBO-

CYpPBMSIHUCTBIX CILIABOB.

2. IHocTpoenne AUArpaMMBbI COCTOSHUA 4 Pazneua 4.
7KeJIe30yIJIEPOAUCTHIX CINIABOB M MHUKPOCTPYKTYPHBIH Kpucrammsa
aHAJIN3  YIJIEPOAMCTBIX CTajJeili B PaBHOBECHOM 1[1s] METAJUIOB
COCTOSIHMH. U CIJIABOB

1. O3HakOMHUTBCS C JUarpaMMoW  COCTOSIHHS
KEJIe30yTICPOJAUCThIX CIUIABOB M M3YyUYUTh  NPUPOLIY
MIPEBPALIEHU B YIJIEPOAUCTBIX CTAISIX IPU MENJIECHHOM
HENpPEPHIBHOM OXJIaKICHUH.

2. V3y4nTh MHUKPOCTPYKTYpPY YIJIEPOAMCTBIX CTaleH
B PAaBHOBECHOM COCTOSIHHH.

3. M3yuutp BIMSHUE COAEpXKaHMUSA YyIilepoja Ha
MEXaHUYECKHE CBOICTBA METICHHO-OXJIaX/ICHHBIX CTaJel.

3. TepmMuveckuii aHaJU3 CBHHII0BO-CYPbMSHUCTBIX 4 Pa3znen 4.
CILUIABOB M MOCTPOEHHE TUATPAMMBI COCTOSIHUS Kpucramimsa

O3HaKOMUTBECS € METOJMKAMHU MPOBEICHUS 1Sl METAJJIOB
TEPMHUUYECKOTO aHajln3a CIUIABOB U AKCIEPUMEHTAIbHOIO U CIUIaBOB
IIOCTPOEHHUS TUAarpaMM COCTOSIHHUS.

4. Bansinne TenJI10(pU3nIeCKUX CBOIICTB 4 Paznea 8.
(popMOBOUYHBIX MaTEpPHATIOB HA CKOPOCTb 3aTBEpPAeBAHUS OcHOBBI
OTJIMBKH. CTaJICIUIaBUIIb

N3yueHrne KUHETUKHU 3aTBEPAEBaHUS OTJIUBOK. HOTO

IIPOU3BOJCTBA

5. Tepmuueckasi 00padoTKa YrjiepoaUCTBIX CTaJjieil: 4 Paznea 10.
OTIYCK OcHOBBI

1. M3yuuth BIMsSHUE TeMIepaTypbl HarpeBa Ha TE€XHOJIOTUH
CTPYKTYPY M  MEXaHHYECKHE CBOWMCTBAa  3aKaJICHHOU 00paboTku
YIJIEPOJIUCTOM CTaIIH. METaJIOB
2. O3HaKOMHUTBCS  C  pa3IWYHBIMM  BUJAMHU U
TEXHOJIOTUYECKUMHU  pEXKUMaMU  OTIYCKAa  3aKaJICHHOU
YIJIEPOAUCTON CTAJIH.
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10.
1.
12.

13

14.

15.

16.

17.

18.

19.

7. TEMATHKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlarHbiit Bua paboTsl He peaycMoTpeH YL

8. IEPEYEHB BOITPOCOB K DK3AMEHY (BAYETY)

Ienn w 3amauu uw3ydeHus Kypca. TexHONOrusi Kak HaykKa, BHJI M OOJACTh TEXHHYECKOH
JNEATEIbBHOCTH. TEeXHOJOTMYECKU IUKJI, €ro CTaJMM M XapaKTEpUCTUKU. Ponbp marepuanoB B

Pa3BUTHHU HAYYHO-TCXHHUYCCKOI'O IIpOrpecca.

MeTanauyeckuii THUII XUMHUYECKOW CBA3M. (OCHOBHBIE CBOICTBA METAJLIOB. Mertamnel B

NEPUOUYECKOM cucTeMe 31eMeHTOB. Kpucraminueckoe cTpoeHUe METAIOB.
Macmrab cTpyKTypbl: Makpo-, MHUKpO-, CyOCTPYKTypa, aTOMHO-KpHUCTaNINYECKasi CTPYKTypa.
OCHOBHbIE TIOHATHS: KOMIIOHEHT, (a3a, CTpPyKTypHasi COCTABJISIOILAS.

Kpucrannnueckas cTpykrypa.

Hedektbl KpucTaymmueckoro crpoeHus. Buabl gedekroB, ux kimaccudukanums. TodeuHble
NeEeKTHI.

Lenu u 3agaun 06pabOTKU MeTaIIOB MaBieHueM. Kiaccudukaius METo10B 00pabOTKH METaIOB
napienreM. OcHoBHbIe nosioxkenust OM/I. Harpes metamia mpu OM/I.

OCHOBBI POKATHOT'O MMPOU3BOJICTBA.

Bomouenue.

CBobOoHas koBka. O6macTy MPUMEHEHHSI, TPEUMYIIECTBA U HEAOCTATKU CBOOOIHOIN KOBKHU.
[IITammoBka. MeTOIbI IITAMITOBKH: 0OBEMHASI M IUCTOBAS, TOPSYAst M XOJIOHAS.

HpeCCOBaHI/Ie. Cxeman Pa3SHOBHUIHOCTH IIpoLecca IMpCCCOBAHUA.

. OcHOBHBIE CTTIOCOOBI MOTYUYEHHUS OTIUBOK. JINTEHHBIE CBOWCTBA CIIABOB.

Jluteitnpie crutaBbl. JIuTelHas TexHoJiorM4yeckass ocHacTka. POpMOBOYHBIE cMecH. JIuThe B

necyaHble GOPMBI.

@u3nuecKkre METObl UCCIEIOBAHUS CTPYKTYPBI.

WcnpiTanus Ha pacTsHKEHHE U yIapHbIN U3ru0. MeTobl onpeieseH s TBEpOCTH.
CrpoeHne METAIUIMYECKOTO CIIUTKA.

Huarpammsl ¢a3oBoro paBHoBecus. [Ipouecc kpucramnmzanuu U (a3oBble NPEBpPAIICHUS B

CIll1aBax.

Hanpsokenus u nepopmanus. Yopyras nepopmanus. [lnactuueckas negopmarus.
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20.

21

22.
23.
24.
25.

26.

27.

28.
29.
30.
31.
32.

I/ICXO,Z[HBIC MaTE€pHaJibl U UX MMOATIOTOBKA K ILIIaBKE.

. YCTpOMCTBO TOMEHHOM meun. TeXHOI0THs TOMEHHOM TUTaBKHU.

[IponyxTsl foMeHHOM MmIaBku. [1yTn nHTEHCHDUKAIIMN TOMEHHOMN IUTaBKH.
ITpon3BOACTBO CTanM B MAPTECHOBCKUX II€YaX.
KonBepTepHsbie criocoObl IPOU3BOCTBA CTAJIH.

HpOI/IBBOI[CTBO CTaJiIi B DJJICKTPUYCCKUX OYTOBBIX II€UaX. BrimraBka cranmm B WHIAYKIOHWOHHBIX
rcyax.

[Ipon3BOACTBO BBICOKOKAYECTBEHHOM CTaJId METOJaMHU CIIEHUAIbHON 3JIEKTPOMETAJUTYPruu:
BaKyyMHO-IYIOBOM I€peIiaB, MIa3MEHHO-IYyTOBOM IeEperuiaB, 3JIEKTPOHHO-Iy4eBOW IEpeIuiaB,
AJIEKTPOLIAKOBBIN NIEPEILIAB.

PaznuBka cTtamu. Buabl yCTaHOBOK HENpEpPHIBHOM pa3NuMBKU cTand. Bueneunas oOpaboTka
KUIKON CTIH. TEHAEHIMN Pa3BUTHsI CTAJICIIAaBUIIBHOTO ITPOU3BOCTBA.

Ponp uBetHbix metamios u ux cruiasos B HTII. [IpousBoactso menu.
[Ipon3BOACTBO HUKEIIS.

[Ipon3BOACTBO atOMUHUS.

IIpou3BoacTBO TUTAHA.

HpOI/ISBOI[CTBO Mar>aus.

9. CAMOCTOSTEJBbHAS PABOTA CTYJAEHTOB

Conepxanne, TpeOOBaHHS, YCIOBUS U MOPSAIOK OpraHU3aIlUU CAMOCTOSATEIHHON pabOThI

o0y4aroImuxcs ¢ y4eToM (HopMbl 00YUYCHHUsT ONPEACTSIOTCS B cOOTBETCTBUM ¢ «[lomoxxeHneM 00
OpPraHM3AIMHA CAMOCTOSTEIHHOW pPabOThl OOYYAIONIMXCS», YTBEPKICHHBIM YUEHBIM COBETOM
Yal'y (mporokon Ne§/268 ot 26.03.2019 1.).

®opma 00yueHHs — oyYHas.

dopma
Bua camocTosiTeibHOM padoThI KOHTPOJIA
(npopabomka yuebrnoco mamepuana, | OobemM (nposepka
Ha3BaHue pa3esioB M TeM |  peuteHue 3a0au, peghepam, 00K1ao, B peuieHus
KOHMPOIbHAsl paboma, no02omosKka k| 4dacax 3a0ay,
coaue 3auema, dK3ameHa u op.) pegepama u
op.)
e [IpopaboTka yueGHOro Marepuaia ¢
1. Ctpoenue u cBoiicTBa HCIIOJIb30BAaHUEM PECypPCOB y4eOHO- TecTHDO-
YHCTHIX METAJJIOB METOUYECKOT0 U HHGOPMAITMOHHOTO 1 BaHI/Ipe
CTpyKTypa METaJIJIOB oOecreYeHNs TUCITUTLTNHBL,
METAITMYECKHUX CIJIAaBOB e [loAroToBKa K TECTUPOBAHHMIO;
e [loaroroBka K caaue 3ayeTa
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e [IpopaboTka yueOHOTrO MaTepuaa ¢
UCIIOJIb30BAHUEM PECYPCOB YUEOHO-

nmabopaToOpHEIX PaboT;
e JloaroroBka K caaye 3adeTra

2. MeTozbl HCCIIEN0BAHUS | METOIUYECKOTO M MH()OPMALMOHHOTO VeIl
CTPYKTYPBHI obecrieueHus JAUCHUIUINHBI; 5 OIpocC, 3alIuTa
Kpucramnmm3zauus e [loaroroBka IS 3aIIUTHI n1abopaTOPHBIX
METaJUIOB U CIIJIABOB 1ab0paTOPHBIX padoT; pabort
e JloaroroBka K TECTUPOBAHMUIO;
e [loaroroska K ciade 3adera
e [IpopaboTka yueOHOTO MaTepuaa ¢
HCITOJIb30BAaHUEM PECYPCOB YUeOHO- TecTiho-
3. Ilnactuueckas METOAMYECKOTO U MHPOPMAIIMOHHOTO 5 BaHI/Ipe
nedpopmanus o0ecrieyeHns JUCUUIUINHBL;
e [loAroroBka K TECTUPOBAHHUIO;
e [loaroroBka K caaue 3adeTa
e [IpopaboTka yueOHOTO MaTepuaa ¢
4. [Ipou3BOJCTBO YyryHa HCIIOJIb30BaHUEM PECYPCOB yUEOHO-

. IIpsamoe nmomyyenue METOANYECKOT0 U MH(OPMAIIIOHHOTO ) Tectupo-
JKeJesza U ero o0ecrieyeHns JUCIUTUINHBL; BaHME
HEepPCIEKTUBbI e [lonroroBka K TECTUPOBAHUIO;

e [lonroroBka K caaue 3ayeTa
e [IpopaboTka yueOHOrO Marepuaia ¢
5.0 HCIIOJIb30BaHUEM PECYPCOB yUeOHO-
- CHOBDI METOANYECKOTO U MH(OPMAITHOHHOTO Tectupo-
CTAJICILTABHIIILHOTO obecrieueHrs TUCIUILTNHBL, 2 BaHUE
TIPOM3BOJICTBA
e JloAroroBka K TECTUPOBAHMUIO;
e [loaroroska K ciade 3adera
e [IpopaboTka yueOHOTO MaTepuaa ¢
HCITOJIb30BAaHUEM PECYPCOB YUeOHO-
6. OCHOBBI IPOM3BOJICTBA | METOANYECKOTO M NH(POPMALMOHHOTO ) Tectupo-
[[BETHBIX METAJJIOB oOecrieyeHns JUCUUIUINHBL; BaHHE
e [loAroroBka K TECTUPOBAHHUIO;
e [loaroroBka K caaue 3adeTa
e [IpopaboTka yueOHOTO MaTepuaa ¢
WCTIOJI30BaHUEM PECYPCOB YUEOHO- .
METOUYECKOr0 U HHGOPMAITMOHHOTO ¥ CTHEIH
70. OCHOBBI TEXHOJIOTUU obecrieueHys NUCHUILIMHBI, otipoc, satiita
) 11 1abopaTOPHBIX
00pabOTKH METAIIOB e [loaroroBka K TECTUPOBAHUIO; pabor
e [loaroroBka Kk 3amuTe
3auer

10. YYEBHO-METOJUYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHHUE

JUCLUIINHBI

a) Chnucok peKoMeHIyeMOi JUTepPaTyphbl

OCHOBHAas:

1. MatepuasioBeieHre B MAIIMHOCTPOCHHUH : y4eOHUK 1 OakanaBpoB / A. M. Amackun, B. H.
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Knumos, A. K. Oneruna, 0. E. Cenos. — Mocksa : U3gatensctBo FOpaiit, 2016. — 535 ¢. —
(bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-02183-7. — TekcT : 3meKTpOHHBIN //
OBC [Opaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/401545

2. MarepuanoBeeHue : yueOHHMK Ui By30B 10 crell. "YmnpasieHue kauectBoM" / bonnapenko
I'eanaamii 'epmanoBuy, T. A. Kabanosa, B. B. Pribanko ; mox pex. I'. I'. bonnapenko. - MockBa
: Bricmrast mxodta, 2007. - 360 c.

3. IleficaxoB, A. M. MarepuajioBeicHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUAJIOB :
y4eOHUK i HemamuHocTp. crer. 060800 "DxoHoMuKa U ynp. Ha npeanpusTiuu” (1o
orpacisam) / A. M. Ileiicaxos, A. M. Kyuep. - 3-e u3z. - Cankr-IlerepOypr : M3a-B0o MuxaiinoBa
B. A.,2005. - 416 c.

JAOIMOJIHUTEC/IbHAA

1. MarepuanoBenenue : npaktukym / M. A. XKykosa, H. b. Kupumnos, A. I1. IlerkoBa, M. B.
AxoBunkas ; mox pen. H. b. Kupminosa. — CII6. : Cankr-IlerepOyprckuii moauTEXHHUESCKUI
yHuBepcurer Ilerpa Bemukoro, 2017. — 115 c. — ISBN 978-5-7422-2696-3. — Tekcr
ANEKTPOHHBIN // OnexTtpoHHo-OMOMuoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/83297.html

2. MarepuanoBeieHHe ¢ TEXHOJOTHS KOHCTPYKIIMOHHBIX MarepuanoB. JlaGopaTopHbIit
npakTukyMm : yuebnoe nocodue / 0. I1. Eropos, A. I'. barunckuii, B. I1. be36oponos [u ap.] ;
nox penakiuen A. I'. baruackoro. — Tomck : ToMckuil monuTeXHUYECKUH YHUBEpcuTeT, 2017.
— 122 c¢. — ISBN 2227-8397. — TeKcT : 3JeKTPOHHBIH // DNeKTpOHHO-OUOINOTEeYHAsE CUCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/84018.html

3. Ceprees, 0. I'. MarepuanoBenenue. 3azadd IO JuUarpaMMaM paBHOBECHS JBYX- H
TPEXKOMIOHEHTHBIX cucTeM : 3amaadnuk / }O. I'. Ceprees, E. 1. MacnukoBa. — CII6. : CaHKT-
[TetepOyprekuii monutexHuueckuii yuusepcutet [lerpa Benukoro, 2017. — 63 ¢. — ISBN 978-
5-7422-5777-6. — TekcT : 35eKTpOoHHBIN // DnekTpoHHO-O0nOmHroTeyHas cucrema IPR BOOKS :
[catiT]. — URL: http://www.iprbookshop.ru/83298.html

Y4eOHO-MeTOAuYeCKas:

1. JlaGoparopHbie paboOThl MO (pu3HyYecKOMy MaTepualioBeleHHI0 @ yuel. mocobue / A. M.
Opnos, b. M. Koctumiko, A. A. CkBOp1OB. - YibsiHOBCK : Yal'Y, 2004. - 98 c.
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0) IIporpammHoe o0ecnevyeHme:

e OC At Pabouas cranmnug §;
e Moii opuc cTaHIAPTHBIMH.

B) IlIpodeccnonanbubie 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC CHCTEMBbI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMBbI:

1.1. IPRbooks : anexTpoHHO-0MOIMOTEYHAs ccTeMa : callT / rpynna komnanuii At ITu Ap
Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum nocrtyma: mmst
3aperucTpup. nosub3oBateneil. - TekcT : 3JeKTPOHHBIN.

1.2. TOPAUT : snexrponHo-OGuOmuoTeunas cucrtema : caiit / OOO DieKTpoHHOE
u3atenbctBo FOPAWT. — Mockaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JOCTyTA: JUISl 3apETUCTPUP. MTOIb30BaTeNeH. - TEKCT : 3JIEKTPOHHBIM.

1.3. KoHCcyJbTaHT CTydeHTa : DJIEKTPOHHO-OMOnIMoTeuHass cucrema : caiit / OOO
[Tonmurexpecypc. — Mockaa, [2020]. — URL:
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http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexxum nmoctyma: mist
3apETUCTPUP. MOJIb30BaTENEN. — TEKCT : IIEKTPOHHBIM.

1.4. Jlanb : snexkTpoHHO-OMOMmMoTeyHass cucrema : cadt / OOO DOBC Jlans. — CaHKT-
[TerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum goctyma: muist 3aperucTpup.
nojb3oBaTenel. — TeKCT : 3eKTPOHHBIM.

1.5. Znanium.com : 371eKTpoHHO-0MOIMOTeYHast cuctema : caiit / OOO 3HanuyM. - Mockaa,
[2020]. - URL: http://znanium.com. — Pexxum noctymna : it 3aperucTpup. MoJb30BaTeleH. -
TekeT : 3IEeKTPOHHBIN.

1.6. Clinical Collection : kojjiekuuss AJisI MEIMIMHCKUX YHHUBEPCUTETOB, KIWHHUK,
METUITMHCKUX OMOINOTEK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Pexxum noctyma : JUisi aBTOpH3. TOJIb30BaTeNeH. —
TeKCT : AIEeKTPOHHBIN.

2. Kouncyastantlliaroc [DnexTpoHHBIH pecypc]: crpaBouHas mpaBoBas cuctema. /OO0
«Koncynprant [Intoc» - DnektpoH. naH. - Mocksa : Koncynsrantllmtoc, [2020].

3. ba3bl JaHHBIX NEPUOAMYECKUX U3TAHUM:

3.1. ba3za naHHBIX MePUOANYECKHX H3AaHUI : 3nekTpoHHBIC K)ypHansl / OO0 MBUC. -
Mockga, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum nmoctyna : Juis
aBTOPH3. MOJIb30BaTeNe. — TEKCT : AJIEKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas jsnektpoHHas Oubmmoreka : caiitr / OOO Hayunas
OnektponHas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum moctyma :
JUIsL aBTOPU3. NOJIb30BaTeNed. — TEKCT : DJIEKTPOHHBIN

3.3. «Grebennikony : snektponnas 6ubnumoreka / U/ I'pebennukoB. — Mockga, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum goctyna : ansi aBTOpU3.
nojb3oBaTene. — TeKCT : 3eKTPOHHBIM.

4. HanmoHnanbHasi 3JIeKTPOHHasi OMOJIMOTeKa : JJIeKTpoHHast Oubnuoreka : (eaepanbHas
rocyaapcTBeHHass ”HQOpMAIIMOHHAs cucTteMa : cailt / MunuctepctBo KynbTypsl PO ; PI'B.

— Mockaa, [2020]. — URL: https://H36.pd. — Pexum moctyna : i monb3oBaTeneil HayqHOM
Ono6IMoTeKU. — TEKCT : IIEKTPOHHBII.
5. SMART Imagebase // EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a21t8¢c552a76d8229047223a7d6dc9c& custid=s6895741. — Pexxum moctyna : JUisl aBTOPUS3.
nosib30Bateneil. — Mi3o0pakeHne : SJeKTPOHHBIC.

6. ®enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIBI:

6.1. EanuHoe okHO JocTyma K oOpa3oBaTeldbHBIM pecypcam : deaepaibHblidi mopran /
yupenutens ®IAOY IO HPI'OIT m UT. — URL: http://window.edu.ru/. — TekcT :
3JIEKTPOHHBIN.

6.2. Poccuiickoe o0pa3oBanme : ¢enepanbHblii nopran / yupeaurens OI'AOY AIIO
HPI'OIT u UT. — URL: http://www.edu.ru. — TekcT : 3IeKTpOHHBII.

7. O6pa3zoBaresibHbIe pecypebl Yal'y:

7.1. Daextponnass Ouéaumoreka Yal'y : monyms ABUC Mera-IIPO / OO0 «Jlata
Okcnpeccey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexwum noctymna : 11 1noyib30BaTeneit
Hay4YHOU OMOMMOTEKH. — TEKCT : AIIEKTPOHHBIH.

7.2. Oopa3oBareabHublii moptan Yal'y. — URL: http://edu.ulsu.ru. — Pexxum nocryna : amnst
3aperucTp. nojab3oBarenaei. — TEeKCT : 3IIEKTPOHHBIM.
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1. MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJINHbI

Aymuropun Ui TIPOBENCHUS JEKIMH W CEMUHAPCKUX 3aHATUH, AN MPOBEICHUS
TEKYIIET0o KOHTPOJII U TMPOMEXKYTOUHOM aTTecTalldd, TPYHNOBBIX U HHIUBUIAYAJIbHBIX
KOHCYJIbTallUH.

AyIuTopur  YKOMILUIEKTOBAHBI ~ CIICIUATM3UPOBAHHONW MeOeablo, y4eOHOW TOCKOM.
Aynuropun A TPOBEACHUS JIEKIMH 00OPYIOBaHBI MYJIbTHMEIUHHBIM O0OpPYJAOBAaHUEM IS
npenocraBieHuss HHGopMmanuu O60ibIIoi aynutopuu. [lomemieHuss s CaMOCTOSITENBbHOM
paboThl OCHAILIEHbI KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO TMOJKIIOYEHUS K CETH
«HTepHET» W oOOecrmedyeHneM JOCTyna K SJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTeIbHOM
cpene, dIEKTPOHHO-OMOINOTEYHON CUCTEME.

Jlnst ipoBeieHns 1a00OpaTOPHBIX 3aHATHH HEOOXOIUM KOMIbIoTep He Hike Pentium [ u
nabopaTopHble CUMYJIALMOHHBIE PaOOThl. [l BBIMOIHEHUS HEKOTOPBIX JIAOOPATOPHBIX paldoT
TpebyeTcs creruaibHoe 1abopaTtopHOe 000PYyI0BaHUE i MaTEPHAIIHI:

- XpoMelieBasi, allfoMesIeBasi U MEHAst TPOBOJIOKH JIJIsl M3TOTOBIICHHSI TEPMOTIap,

- DNEKTPOIUIATKA;

- Mukpockon MUN-4;

- Mukpockon MBC-10;

- On. neus CHOJIL.

2. CIHEHOMWAJIBHBIE YCJIOBUSA 1JId OBYYAIOIIUXCA C OTPAHUWYEHHBIMH
BO3MOXHOCTAMMU 310POBbS

B cmywae wHeoOXxomumocTH, OOyYarOIIMMCS €3 YWCIA JIAI C OTPaHUMYCHHBIMU
BO3MOXKHOCTSIMH 37I0OPOBbs (IO 3asBJICHUIO OOYYaroIerocsi) MOTYT TNpeiaraThCsl OJHU W3
CIICAYIOIUIMX BAapUAHTOB BOCIPHATHS HWHPOPMALMM C YYETOM HMX HHIUBUAYAIbHBIX
MCUX0(PU3NIECKIX OCOOCHHOCTEH:

— JUIS JIMI] C HapyIICHUSMH 3pPCHHUS: B TeUaTHOH (hopMe yBETUYEHHBIM MIPUPTOM; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B (opme aymmodaitna (mepeBos y4eOHBIX MaTepHAIOB B
aynuodopmar); B TedaTHOH Qopme Ha s3bike bpaiins; WHAMBHIYalbHbIC KOHCYJBTAIlMH C
IIpUBJIEYCHUEM TU(DIIOCYPIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 33JaHNUS U KOHCYJIbTAIlUH;

— Ul JHIl C HapyIIEHWsSMH CIIyXa: B Ie4aTHOH ¢opme; B (GopMe 3IEKTPOHHOTO
AOKYMCHTA; BUACOMATCPHUAIIBI C Cy6TI/ITpaMI/I; HHAWBUAYAJIbHBIC KOHCYJIbTAlUU C IPUBJICUCHUEM
CYpIIOTIepEBOIUMKA; MHINBUAYAIbHBIC 3aJaHUsI U KOHCYJIbTAIINY;

— JJIS JIMII C HapyIICHUSIMU OIOPHO-JIBUTATEILHOTO ammapaTa: B TeuaTHOH Qopme; B
dbopMe DIIEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiiia; HHIMBHAyadbHbIC 3aJaHHS |
KOHCYJIbTaIHH.

PazpaboTunk @A/ aou. kageapoer PM A.A. CoJioBbEB

L4
(noonucy) (Oondxcrocmy) (®HUO)
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