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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

MO3HAHKE TIPUPOJIBI M CBOMCTB MaTepUAIOB,a TaKkKe METOAOB M3MEHEHUsl UX CBOKCTB ISl HauOoJjee
3(p(eKTUBHOrO MCMONb30BaHUSI B TEXHUKE; M3yuyeHUE (PU3NYECKUX U (PUBUKO-XMMHUYECKUX IMPOLIECCOB,
JIeKAIIUX B OCHOBE COBPEMEHHBIX TEXHOJIOTUH, MPUMEHSEMBIX B MPOU3BOJCTBE B PA3IMUYHBIX 00IACTAX
HAYKU U TEXHUKHU.

33,[13‘[1/1 O0CBOCHMA NUCIUILIMHBI:

CdopmupoBaTh TEOpeTUYECKHE TIPEACTABICHUS O MeEXaHH3Max CTPYKTypooOpa3oBaHUs B
META/UIMYECKUX MaTepuaax U Ha MX OCHOBE HAyUUTh aHAIU3UPOBATH CTPYKTYPhl METAJUIOB U CIUIABOB,
BO3HUKAIOIIIME MPY PA3IMYHbIX IPOLIECcCaX: KPUCTATM3ALMH, TOJUMOP(HBIX PEBPAILEHUSIX, AedopMaliu
Y MOCJEYIOIIEM OTXKUre, CTApEeHUX U APYrux npoueccax. HayuuTs npeackaspiBaTh XapakTep U3MEHEHUI
CTPYKTYPHI B pe3yJibTaTe BHEIIIHUX BO3JCWCTBUI W HAIIPaBJICHNE N3MEHEHHS CBOMCTB; OOYUYHTh MPAKTHKE
BbISIBJIEHUS U aHAJIU3a CTPYKTYP.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

HucturuimHa «MartepuanoBeieHue» OTHOCHTCS K Yucy nuctuuiuivH 610ka B1.0, npegHasHaueHHOro
IS CTY/IGHTOB, oOy4Jatomuxcs 1o HanpasieHno: 03.03.03 Paguodusuka.

B npouecce n3yuyenusa gucuuiuinibl popmupytorcs komnereHuuu: OITK-2.

OCHOBHBbIE TOJIOKEHUS JUCLIMIUIMHBI UCIIOJIb3YIOTCS B AAJbHEUIIEM NIPU U3YUYEHUU TAKUX JUCLMILIMH
Kak: VHTerpajibHble ypaBHEHHS W BapUallMOHHOE HcuuclieHue, TepMoIuHaMHMKa W CTaTUCTUYECKas
(puzuka, KBanToBass MexaHuka, YCTpoiicTBa CBEPXBBICOKOYACTOTHOW TEXHMKH, TeopeTnyeckre OCHOBBI
aneKTpopaauoTexHuku, MuxenepHas rpaduka, Paguosnekrponuka, duddepeHimanbabie ypaBHEHUS U
IUCKpeTHasi mareMmatuka, Pusumka, Martematnueckuii aHanus, MarepuanoBenenue, Metposorus,
CTaHAapTU3alys U ceprudukaims, MUKpo- U1 HAHOCXeMOTeXHUKa, VIHTerpasbHasi U BOJIOKOHHAsI ONTHKA,
HayuHo-uccienoBarensckass padbora, Teopust BeposATHOCTE U MaTeMaTHYeCKasi CTAaTUCTHKA, ATOMHAs U
spaepHas ¢pusuka, [ToarotToBka K ciave u cjada rocyJapcTBEHHOTO 9K3aMeHa.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHU A 110 JUCIHUILJIAHE,
COOTHECEHHBIX C INIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA30OBATEJIbHOM ITPOI'PAMMBI

Ko n HanMeHOBaHHe peayn3yeMoil KoMIeTeHIUN IlepeyeHb NVIAHMPYEMBIX PE3YJIbTATOB 00yY€EHHS MO
JHCIHILIIHE (MO/IyJII0), COOTHECEHHBIX C

HHIUKATOPAMHU 10 CTHXKECHUA KOMHCTEHHﬂﬁ

OIIK-2 CnocobeH TpOBOAWTh SKCHEPUMEHTATBHBIE |
TEOpeTHYECKHe HayIHbIE MCCIeIOBAaHIS OOBEKTOB, CHCTEM U
00pabaThIBaTh u IIPE/ICTaBIIAT
SKCTIepIMEHTANIbHBIE JaHHBIE;

npoueccoB,

3HATh:

H(OPMALIMIO O CYLLECTBYIOLIMX TUIIAX U MAPKAX MATEPUAJIOB,
X CTPYKType M CBOMCTBAX IPUMEHUTENIBHO K PELICHUIO
IOCTABJIEHHBIX 3a7a4 B NPO(ECCUOHANBHON JAeATEIbHOCTH.
OCHOBHBIE METOIbl MCCIEJOBAHUS CBOICTB MAaTEpUAIOB.
Teopetndeckyio 6a3y 0 METOJaX, CPEICTBAX, TEXHOJOTHUAX U

aJIropuTMax penieHuAa Hpoq)CCCHOHaHLHLIX 3a1a4
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Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

Teopetndeckylo 6a3y 0 METOJaX, CPE/ICTBAX, TEXHOJOTHSX U
ITOPUTMAaX pelieHus MpodecCHOHATIBHBIX 33124

yMeTbh:

OCYIIECTBJIATH BHIOOP MAaTepHAaIOB U YIPABJIATh KAYeCTBOM
TOTOBOTO MPOAYKTa Ha OCHOBE aHalM3a  yCJIOBHI
9KCIUTyaTaluy U3/eUi B IPOeCCUOHAIBHOM NeATeIbHOCTH.
MIPUMEHATh MMEIONTYIoCs METOJOJIOTHUYECKylo 0a3y  miIs
penieHust KOHKPETHBIX TIPUKJIATHBIX 3ag1a4
NpohecCUOHATIBHON  IESITEJIbHOCTH. OLEHUTh IIOBE/ICHHE
MaTtepuaja W TPUYMHBI OTKA30B JIETlICH MaIlMH TpH
BO3JICHCTBUM Ha HUX Pa3iMYHBIX SKCIUTyaTallMOHHBIX
(paxTOpOB.

BJIAJIETh:

B paMKax Hay4YHO-HCCIIEJOBATENbCKOH  IeATEIbHOCTH
MOJIETIMPOBATh, OPraHU30BBIBATD, BHITIOIHSATH, 00paOATHIBATL U
aHAJIM3U POBATHIKCIICPUMEHTATHBICUCCIICIOBAHUIMETOIAMHU
BBIOOpa MAaTepHaJOB W YIPaBJIATh KAa4eCTBOM T'OTOBOTO
IIPOAYKTa Ha OCHOBE aHAJIN3a YCIIOBUH SKCTITyaTalliy U3/1eJIHI
B MpodeCCHOHABHON JiesTebHOCT HaBbIkaMu TOMCKa,
aHaJM3a M CHCTEMaTH3aluH TpeOyeMoi MHMOpPMAINH s
pelenus 3aa4u cBoer MpogheCCUOHANILHOM AESITEIbHOCTH

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM JUCHUILIHHLI B 3a4eTHBIX eauHunax (scero): 3 3ET

4.2. O6beM JUCIHUILUIMHBI 10 BUaM y4e0Ho# padoThl (B yacax): 108 yacos

dopma 0OyueHus: ouHas

Bujx yueoHO# padoThI

KounuecTBo yacos (popma 06yueHNs1 0UHAs)

Bcero mo niany B 1.4. mo cemecTpam
4
1 2 3
KoHrakTHast paboTa 00yJaronmxcs ¢ 64 64
npernogaBaresaeM B cooTBeTcTBUM ¢ Y11
AyYAUTOpHBIE 3aHATHS: 64 64
Jlexnym 32 32
CeMHHApBI U TPAKTHYECKUE 3aHATUS - -
JlaGopaTopHsie pabOThI, IPAKTHKYMBI 32 32
CamocrosTenbHas padoTa 44 44
dopma TeKyero KOHTpOJIst 3SHAHUN 1 TecTupoBaHue TectupoBaHue
KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:
TeCTUPOBaHKe, KOHTP. paboTa,
KOJUIOKBUYM, pedepar u ap. (He MeHee
2 BUJIOB)
Kypcosas pabota - -
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Buj yue6HO pa6oThI

KommuecTBo yacoB (hopma 00yueHns ouHast)

Bcero no niiany B 1.4. no cemecTpam
4
1 2 3
Bujibl npoMe:xyTOUHOH aTTecTauuu 3auer (0) 3auer
(3K3aMeH, 3a4eT)
Bcero yacos 1o gUCHUIIINHE 108 108

4.3. Coaep:kanue qUCHUIUIMHLL Pacnpenesienne yacoB o TeMaM M BHaM y4eOHOM padoThI

dopma 0OyuyeHus: ouHas

HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3feJioB TeKYIero
e AyauTopHbIe 3aHATHS 3aHATUA B Camocrosn KOHTpOUIsI
HHTEPAKTH | TeJbHas o
3HaAHUH
JIekuumn IMpakTuue JIa6oparto BHOG paGora
CKHe pHbIE dbopme
3aHSATHS, paodoThL, II
ceMUHAaphI PaKTHKYM
bI
1 2 3 4 5 6 7 8
Paznen 1. CTpoeHne u cBOICTBA YHCTHIX METAJLIOB
Tema 1.1. 4 2 0 0 0 2 Tectuposa
Crpoenue u HUe
CBOICTBA
YHCTBIX
METaJJIOB
Pazgen 2. CTpyKTypa METANIOB H METAJINYECKUX CIJIABOB
Tema 2.1. 8 4 0 0 0 4 TecrupoBa
CrpykTypa HUe
METaJIOB U
MeETaJINIecC
KHX
CILIaBOB
Pazgen 3. MeToapl HccJeJOBAHUS CTPYKTYPHI
Tema 3.1. 24 2 0 12 0 10 Tectuposa
Meroapt HUE
HCCIIeIoBaH
ust
CTPYKTYPBI
Paznen 4. Kpucramm3anus MeTaIOB U CILIABOB
Tema 4.1. K 16 4 0 8 0 4 Tectuposa
pucTamms3a HUE
st
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHas o
3HAHUHI
Jlekuun IIpakTunue JIadoparo RO padora
CKHe pHbIE bopme
3aHATHS, paodoThl, I
ceMHHapbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
METaJUIOB U
CILIaBOB
Paznea 5. IlnacTuueckas aecopmanust
Tema 5.1. 6 4 0 0 0 2 Tectuposa
ITnactuyeck HUE
ast
nedopmanu
a1
Pazneu 6. IIpon3BoacTBO YyryHa
Tema 6.1. 1 6 4 0 0 0 2 Tecrupopa
POU3BOACTB HUe
0 UyryHa
Paznea 7. [IpsiMmoe nmoiyueHue keje3a U ero nepcrneKTUBbI
Tema 7.1. 4 2 0 0 0 2 Tecruposa
IIpsamoe HUE
TIOJTyYeHUe
Kesesa u
ero
TIEPCTICKTHB
Bl
Paznen 8. OcHOBBI cTaNEIIABIILHOTO MPOU3BO/ICTBA
Tema 8.1. 12 4 0 4 0 4 Tectuposa
OcHOBEHI cTa HUE
JIeTIJIABUJIbH
oro
TIPOU3BOJICT
Ba
Pa3zgen 9. OcHOBBI NPOU3BO/ICTBA IBETHHIX METAJLIOB
Tema 9.1. 8 4 0 0 0 4 Tecrupopa
OcHOBBI HUe
[IPOU3BOJCT
Ba IIBETHBIX
METaJUIOB
Pazgen 10. OcHOBBI TEXHOJOTHH 00PadOTKH METAJLIOB
Tema 10.1. 20 2 0 8 0 10 Tecruposa
OcHOBBHI HUE
TEXHOJIOTUH
00paboTKH
METaJUIOB
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3naeJoB TEKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH TEJbHasA 3
SHAHUHU
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bI
1 2 3 4 5 6 7 8
HTroro 108 32 0 32 0 44
MmO JICKUT
HU3Y4YECHUIO

5. COAEPKAHUE NNCIUAITJINHBI
Pa3znen 1. CTpoeHue U CBOMCTBA YHCTHIX METAJLIOB

Tema 1.1. CTpoeHne 1 CBOHCTBA YNCTHIX METAJLIOB

MeTannmieckuil TUIl XUuMUYecKoil cBsi3u. OCHOBHbIE CBOMCTBA METAJIOB. MeTauibl B IEPUOANYECKON
cucreme neMeHToB. Kpucramuimyeckoe crpoeHre MeTayioB. THITbl KPUCTANTMYECKUX PEIIETOK METAJLIOB.

Pazpnea 2. CTpykTypa MeTaLI0B U MeTAJLINYeCKUX CILIABOB

Tema 2.1. CTpyKTypa MeTaLI0B U MeTAJINYeCKUX CILIABOB

[Monate o cTpykType. MacmTad CTPYKTYphl: MakKpoO-, MHKpPO-, CyOCTPyKTypa, aTOMHO-
KpUcCTa/uTnyecKkast CTpykTypa.. OCHOBHblE TOHSTHS: KOMIIOHEHT, (pa3a, CTPYKTypHasi COCTaBJISONIAs.
[TonsTus o 3epHe, rpaHuiie 3epHa, BTopuuHor ¢asze. Kpucrannmueckas ctpyktypa. CTpoeHue peaibHbIX
KpUCTAUIOB. JlepeKThl KPUCTAIIMUECKOro CTpoeHus. Bunpl nedexrtoB, ux kiaccudukanusa. TouyeuHble
nedextsl. Bugsl ToveuHsix AedekToB. JluHevHble aedekThl. OCHOBHBIE THUIIBI OUCIOKALMWA. BekTop
bioprepca. IlnotHocts aucnokanmil. IloBepxHocTHble nedekThl. I[lytn opMupoBaHHS CTPYKTYpHI
METaJIOB U CIUIABOB: KPUCTAJUIM3AIWS, TUIacThIecKast aedopmariusi, TepMudeckast 00padoTKa.

Paznea 3. MeToabl uccjieI0BaHNSI CTPYKTYPbI

Tema 3.1. MeToabl HcCJieIOBaHUSI CTPYKTYPbI

CTpyKTYypHO-4yBCTBUTEJIbHBIE WM CTPYKTYPHO-HEUYBCTBUTEJIBHBIE CBOWCTBA. PHU3MYECKHE METOMABI
UCCJIEIOBAHUSI CTPYKTYPBI: PEHTTEHOCTPYKTYPHBI aHAJIU3, 3JIEKTPOCONPOTUBIIEHUE, IUIOTHOCTh WU [Ip.
Maxkpo- 1 MUKpOaHAJIN3 CTPYKTYPbL. DJIEKTPOHHASI MUKPOCKONNA. MexXxaHnYecKrue METObl MCCIEJOBaHu A
CTPYKTYpbL. McribITanus Ha pacTsKeHUe U yAApHbIN U3riud. MeTo/ipl onpeieieH s TBepIOCTH.

Paznea 4. Kpucranau3amnusi METaJJIOB U CILIABOB

Tema 4.1. Kpucranau3amnus MeTalJI0B U CILIaBOB

MexaHu3M U KUHETHKa KpUCTaJUIM3allui1 ~ MCTAJIJIOB. CTpOGHI/IC METAJVIMYECKOro  CJIMTKA.
HOJ’II/IMOP(I)HLIC npeBpalicHud B MCETaJUIAX. ,HI/IanaMMI)I (ba30130r0 PaBHOBECHA. PaBHoBecHOoe u
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HEpaBHOBECHOE COCTOsiHME cIulaBoB. [Ipouecc kpucrajumsanuy M (pa3oBble NPEBpalleHUs B CIUIaBax.
Huarpammbl (pa30BOro paBHOBECHUS AJIsl CIydasl NOJHOM PACTBOPUMOCTH KOMIIOHEHTOB ApPYr B Jpyre,
00pa3oBaHMe IBTEKTUKM MPU OrPaHMUYEHHON PacTBOPUMOCTH KOMIOHEHTOB. CBSI3b MEXIY IHarpaMmon
COCTOSIHUS U TEXHOJIOTMUECKUMHU CBOICTBaMU. [luarpamma cOCTOSIHUSA KE€J1€30-1IEMEHTUT.

Pa3zneua 5. Ilnactuueckas nedopmanus

Tema 5.1. IlnacTuueckas nedopmanusi

Hanpstxkenuss u pedpopmanms. Ymopyras paedopmarms. [lnactuueckass pedgopmaiiisi MOHO- U
MOJUKPUCTAIOB. MeXxaHu3Mbl TutacTuueckoin nedopmanuu. CKONMbXKEHUE AUCIOKAlUi, Kak IPoLece
IIacTuyeckoro JedopmupoBanusi. BnusHue muiactuyeckon jaedopMaliid Ha CTPYKTYPY METasUIOB.
BnusHue mactuyeckon nedopManyy Ha CBOMCTBA METa/UIa - Je(OPMALMOHHOE YIIPOUHEHHUE (HAKJIEIN).
CBepXIUIaCTUYHOCTh METAJIIOB U CILIABOB.

Paznea 6. IIpon3BoacTBO Yyryna

Tema 6.1. IIpou3BoACTBO YyryHa

Ucxoanble Marepuasibl M MX TMOJATOTOBKA K IUIABKE. YCTPOWMCTBO [IOMEHHOW TMe4d. TeXHOIOorus
JOMEHHOM IUIaBKU. [IpoaykTel JoMeHHOM M1aBkU. [1yTh nHTEHCH(UKAMKY TOMEHHOM TUIABKU.

Paznea 7. Ilpsimoe moJydeHne keJjie3a M €ro nepCcrneKTuBbl

Tema 7.1. IlpsiMoe nmoJydeHue KeJjie3a 1 ero nepCcneKTuBbl

[TpomykTel TPSMOrO BOCCTAHOBJIEHHS kene3a. [IpomsBonacTtBo ryduatoro skenesa. [Ipom3BoacTBO
Kpu4HOro xesnes3a. [Ipsmoe monyuyeHue xuakoro Metauia. I[IpoOneMbl M MEpCHEKTUBBI Pa3BUTHS
BHEJIOMEHHOIN MeTaJLTyprum.

Pa3z e 8. OcHOBBI cTa/IeNJIAaBUJIBHOTO MPOU3BO/ACTBA

Tema 8.1. OcHOBBI cTaJIEIVIABUJIBHOTO IPOU3BO/ICTBA

Hcropuueckas crnpaBka. CocTOsIHUE CTaJIeNIABUIbHOTO Ipou3BoAcTBa B Poccun u B mupe. OCHOBHbIE
peaKkLMM CTaJeIUIaBWIbHBIX IpolieccoB. Packucnenue u jernpoBaHue crand. [IpowsBoacTBO cranu B
MapTeHOBCKMX Mevax. KoHBepTepHble CrnocoObl Npou3BOACTBAa CTaid. Ilpou3BoacTBO craimm B
JIEKTPUYECKUX AYrOBbIX Ieyax. BellulaBka cTaqm B MHOYKIMOHHBIX nevax. IIpowsBoncTBO
BBICOKOKQYECTBEHHOM CTaJIM METOJJaMU CHIELIMAJIbHOM 3JIEKTPOMETAJUTY prMU: BaKyyMHO-AyTOBOM IT€pEeIUIaB,
IUIa3MEHHO-YTOBOW MEpeIliaB, 3J1eKTPOHHO-TYYEeBOM MEpeIiaB, JIEKTPOLUIAKOBBIN NeperiaB. PasimuBka
craimy. Bumpl ycTaHOBOK HeNpephlBHOW pa3iMBKM CTaad. BHemewyHass oOpaOoTKa JKHUAKOH CTaju.
TenaeHIMy pa3BUTHS CTAJICIUIABUIBHOTO ITPOU3BOACTBA.

Paznen 9. OcHoBBI NPOU3BO/ICTBA IBETHHIX METAJJIOB

Tema 9.1. OcHOBBI NPOU3BO/ICTBA IIBETHHIX METAJIOB

Posp uBerHbix meramuioB U ux ciwiasoB B HTII. IlpousBoactBo meau. [Ipom3BoacTtBo HuKens.
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HpOPBBOI[CTBO AJIIOMUHUA. HpOI/I3BOI[CTBO THUTaHa. HpOI/I3BO)_ICTBO MarHus.

Pazneu 10. OcHOBBI T€XHOJIOTHH 00Pa0d 0TKH METAIOB

Tema 10.1. OcHOBBI T€XHOJIOTHH 0OPadOTKH METAJLIOB

Llenmn m 3agaun 0OpaOOTKM MeTAUIOB JaBieHueM. Kiaccudmukanus mMeTomoB oOpabOTKM MeTauloB
nasieHreM. OcHoBHble mnonoxeHuss OMJI. Harpes wMerasia npu OMJII. OcHOBB POKATHOTO
npousBoacTBa. CopTaMeHT NpoKaTHOW npoaykuuu. OOopydoBaHME IPOKATHBIX LEXOB. TexHOJorus
MPOKATHOTO Mpou3BoAcTBa. OOKUMHBIE ¥ 3arOTOBOYHBIE cTaHbL. [IpokaTka paconnoro merasia. [Tpokarka
IPYTKOB M NPOBOJIOKU. ["'Opsiuas mpokaTka JUCTOBOro MeTajlia. X0JI0/1Has MPOKaTKa TOHKUX MOJIOC, JIEHT
1 (oSBT U3 YEPHBIX U LIBETHBIX METAJIOB. ['opsiyast mpokaTka OeciioBHbIX TpyO. [IpoM3BOACTBO CBapHBIX
TpyO. Ilpokarka crenmanbHbeIX Tpoduieit. Bonoyenne. TemmepaTypHble ¥ CHIIOBBIE YCIIOBHSI TpOIiecca.
BoJlounIbHBIT MHCTPYMEHT. YCTPOMCTBO CTAHOB M TEXHOJIOTHS BOJIOUYEHMS TPYTKOB U IPOBOJIOKH.
OcoOeHHOCTH BOJIOUCHUsI TOHYAHINeH M MUKPOHHOW MpPOBOJIOKU. Bosouenune Tpyd. CBOOOIHAS KOBKA.
Ob6nacTi NpUMEHEeHH s, IPEUMYIIECTBAa M HEJIOCTATKU CBOOOAHOW KOBKH. BuUjibl MOKOBOK. DTarbl KOBKH.
Ky3neunsle onepanyu. [lItammoBka. MeTos! IITaMIOBKU: 00bEMHAsI M JIMCTOBASI, TOpsTYasi ¥ XOJIOAHAS.
Buabl mrammnoB st o0beMHOU mTamnoBKH. OCHOBHBIE OIEpalui 0ObeMHOW INTaMMIoOBKH. JIucToBas
mrramnoBka. [IpeccoBanue. Cxema U pa3sHOBUIHOCTH ITpoliecca MpeccoBaHus. TeXHOJIOorus npeccoBaHus.
[TpeccoBanue Tpyo.

6. TEMBI IPAKTHUYECKUX U CEMUHAPCKUX 3AHATUI

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

W3mepeHue TOMIMHBI OKUCHBIX M METALIMYECKUX TIEHOK

Lesmu: [To3HaKOMUTBCS ¢ METOJAMU KOHTPOJISI TOJIIMHBI OKMCHBIX U METAJIMYECKHX IJIEHOK.
Copnep:xanue: I[lo3HaKOMUTBHCS € METOAAMU KOHTPOJISI TOJIIMHBI OKMCHBIX U METAJNTMYECKUX IJICHOK.
Pesynbrathl: [T03HAKOMUTBCS ¢ METOJAMU KOHTPOJISI TOILIMHBI OKUCHBIX U METAUIMYECKUX TUIEHOK.
Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

MUK pPOCTPYKTYPHBII aHAJIM3 CBUHIIOBO-CYPbMSIHUCTBIX CILUIABOB

[emn: O3HAaKOMMUTbCA C METOAMKOH IPOBEAEHHS MMKPOCTPYKTYPHOIO aHalIu3a C MCIHOJIb30BaHUEM
MeTasuIorpahu4eckoro MUKpOCKOIa Ha MPUMEpe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

Conepxanue: O3HaKOMUTBCA ¢ METOJUKOM MPOBEAECHUSA MUKPOCTPYKTYPHOIO aHA/IN3a C UCTIOJIb30BAaHUEM
MeTasuorpau4eckoro MUKpOCKOIa Ha MPUMepe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

PesynbraThl: O3HAKOMUTLCS C METOJUKOM MPOBEIEHUS] MUKPOCTPYKTYPHOIO aHAJIM3A C UCIOJIb30BaHUEM
MeTasuIorpahu4eckoro MUKpOCKOIa Ha MPUMEpe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

W3roToBieHue 1 rpajiyupoBKa TepMonap

[lenu: M3yyeHue OCHOBHBIX CBOMCTB TEpMONAap M BO3MOXXHOCTEH MX MCIIOJIb30BaHUS NPU pelleHUU
Pa3JIMYHBIX HAyYHbIX U TEXHOJIOTMYECKUX 3aJau. MI3rotopeHue u rpagyupoBKa Tepmorap.

Copep:xanue: M3yueHrie OCHOBHBIX CBOMCTB TEPMONAP U BO3MOKHOCTEH MX UCMOJIb30BAaHUS IIPY PELIEHUU
Pa3JIMYHBIX HAyYHbIX U TEXHOJIOTMYECKUX 3aJau. MI3rotopeHue u rpagyupoBKa Tepmorap.

PesynbraThl: I3yyeHre OCHOBHBIX CBOMCTB TEPMONAp U BO3MOXKHOCTEN MX UCHOJb30BAHUS MPU pELLIEHUU
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Pa3JIMYHBIX HAyYHBIX U TEXHOJIOTMYECKUX 3aJau. M3rotoBeHue u rpagyupoBKa TepMmorap.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

[TocTpoenue auarpaMmbl COCTOSIHMS JKEJIE30YyIJIEPOJUCTBIX CIUIABOB M MHUKPOCTPYKTYPHBI aHAJIU3
YIJIEPOJUCTBIX CTajleil B PABHOBECHOM COCTOSIHUM.

Lesmu: ITocTpoeHre auarpaMMbl COCTOSIHUSA KEJIE30yTIJIEPOJUCTBIX CIUIABOB U MUKPOCTPYKTYPHBIN aHAJIN3
YIJIEPOJUCTBIX CTajleil B PABHOBECHOM COCTOSIHUM.

Conepxanue: 1. O3HAKOMUTBCA € JUArpaMMOIl COCTOSIHUS KEJI€30YIJIEPOAUCTBIX CIUIABOB M M3YUUTh
NIPUPO/y NIPEBPALICHUI B YIIIEPOJUCTHIX CTAISAX MPU MEAJIEHHOM HEIIPEPhIBHOM OXJIaXJeHUH. 2. 3yunTh
MHUKPOCTPYKTYpPY YIJIEPOAMCTHIX CTajledl B PaBHOBECHOM COCTOSIHMU. 3. M3yunTh BiIMAHME COIEpKaHUS
yriepoja Ha MEXaHMUEeCKHe CBOMCTBA MEJICHHO-OXJIAKAEHHbIX CTaJIeH.

Pesynbratsl: [locTpoeHne nuarpaMmbl COCTOSIHUS JKEJIE30yTJIEPOJUCTBIX CIUIABOB U MUKPOCTPYKTYPHBII
aHaJIM3 YIJIEPOUCTBIX CTAJIEll B PABHOBECHOM COCTOSIHUU.

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

TepMHUUECKMii aHATIM3 CBUHILIOBO-CYPbMSHHUCTHIX CIUIABOB U MIOCTPOGHUE JUArPAMMBbl COCTOSTHUS

[lesm: O3HaKOMMTBCS € METOOMKAMM IPOBEJEHUsT TEPMHUYECKOrO aHalu3a CIUIABOB U IOCTPOEHMS
AUArpaMM COCTOSTHHUS.

Conepxanue: O3HaKOMHUTBCS C METOAMKAMU MTPOBEJEHUs TEPMUYECKOrO aHAIN3a CIJIABOB U NIOCTPOEHUS
AUArpaMM COCTOSTHHUS.

Pesynbprathl: TepMuYecKuil aHalIM3 CBUHLIOBO-CYPbMSHMUCTBIX CIUIABOB M IIOCTPOEHUE JAuarpaMmbl
COCTOSTHUSI

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

BinusiHue Temnodusnueckix cBOMCTB (POPMOBOUYHBIX MAaTepUAJIOB HA CKOPOCTh 3aTBEpAEBAHMS OTJIMBKHU.
[esmn: V3yueHne KUHETUKY 3aTBEPEBAHNUS OTJIMBOK.

Conepxanmue: M3yyeHne KMHETUKH 3aTBEPAECBAHUS OTJIUBOK.

Pesynpratel: BimsHue TeropusMyeckux CBOWCTB  (POPMOBOYHBIX ~MaTe€pUajloB Ha CKOPOCTb
3aTBEpAEBaHUS OTJIUBKHU.

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

Tepmuyeckas 00padOTKa YrIIEPOAUCTHIX CTaJICH: OTITYCK

Lemu: 1. M3y4nTs BIusAHUE TeMIepaTypsl HarpeBa Ha CTPYKTYPY M MEXaHMUYECKHE CBOMCTBA 3aKaJIeHHON
yIJIepOIUCTON cTaU. 2. O3HAKOMUTBCS C Pa3JIMUYHBIMU BUAAMU U TEXHOJIOTMUECKUMU PEXKUMAMU OTITYCKa
3aKaJICHHOM YIJIEPOJUCTOMN CTaJIH.

Conepxanue: 1. M3yunuTh BIMsSIHME TeMIEpaTypbl HarpeBa Ha CTPYKTYpy M MeXaHMUYeCKHe CBOICTBa
3aKaJIeHHOW yryepoauctod craiu. 2. O3HAKOMHUTBCSA C Pa3iMYHbIMU BUJAMU U TEXHOJOTMYECKUMH
peKMMaMM OTITyCKA 3aKaJIEHHOW YIJIEPOJMCTOMN CTalIu.

Pesynbrater: Tepmudeckasi 00pabOTKa YIIepOJUCTBIX CTaNIel: OTITYCK

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

VcnipiTaHue MeTauloB Ha TBEPAOCTh

Lesnu: O3HAKOMUTBCSI C OCHOBHBIMU METO/IaMHU OTPeIeIeH s TBEPJOCTU METAJUIOB U CIIJIABOB, PUOOPECTH
HaBBIKM M3MEPEHHsI TBEPIOCTH Ha Pa3IMYHBIX TPUOOpax

Conepxanne: O3HAKOMUTBCS C OCHOBHBIMH METOJAMH OIpe/eIeHUs] TBEPIOCTH METAUIOB U CILIABOB,
pUOOPECTH HaBBIKM N3MEPEHHsI TBEPJOCTH Ha Pa3JIMUHbIX TpHOOpax

Pesyiprarsl: MicnibiTanre MeTauioB Ha TBEPAOCTh

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

9/17



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB
JlaHHbIil BUJ paOoThl He npenycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY
1. 1.Llenm m 3amaum w3ydeHHus Kypca. TeXHOJOrMsi Kak HayKa, BUJ U OOJacTh TEXHHUYECKOM
AeATebHOCTU. TEeXHOJNIOTMYECKUN LUKJI, €ro CTaJuu M XapaKTepUCTUKHU. Posb MaTepuanoB B pa3BUTHU

HAYYHO-TEXHUYCCKOI'O ITporpecca.

2. MeTtaJuIMYECKUA TUI XUMHYECKOHW CBaA3U. (OCHOBHBIE CBOWCTBA MeTaUIOB.MeTa/uibl B
MEPUOJNYECKON CUCTeMe JIeMeHTOB. KpucTtammieckoe CTpoeHre MeTaslIoB.

3. MacmTa cTpyKTypbl:Makpo-,MUKPO-, CyOCTPYKTYpa, AaTOMHO-KPHUCTAJUTHYECKAs CTPYKTYpa.

4. OCHOBHBIE TIOHSITUSI: KOMIIOHEHT, (ha3a, CTPYKTypHasi COCTaBJISIONIAS.

5. Kpucramimyeckas cTpykrypa.

6. lepexThl KpUCTAIIMUECKOro CTpoeHus. Buapl nedektos, ux knaccugukauus. Toueunsle 1eeKThI.
7. UcripiTaHus Ha pacTsDKEHNE W yAapHbIA U3rud. MeTobl orpeesieHus: TBEpAOCTH.

8. dusnueckne MeTo bl UCCIIEAOBAHUS CTPYKTYPHI.

9. MexaHu3sM M KHUHETMKAa KpHUCTauM3auuMd MeTauioB. CTpoeHHe MeTaUIMYecKOro CIIUTKA.
[TomumopdHble npeBpallieHus B MeTasulax.

10. HI/IanaMMH (baSOBOFO PaBHOBECHA. PaBHOBecHOE 1 HEPABHOBECHOE COCTOAHUEC CILJIABOB. Hpouecc
KpUCTAJUIM3alluu U cpa30131)1e MpeBpanicHus B CIlJIaBax.

11. Iuarpammsel (pa30BOropaBHOBECUsl IJIsl Cilydasl IMOJHOW PAacTBOPUMOCTH KOMIIOHEHTOB JpYyr B
Apyre,00pa3oBaHue IBTEKTUKU IIPU OIPAHUYEHHOIN pacTBOPUMOCTH KOMIIOHEHTOB.

12. CBsi3bMeEX/1y AMATPAMMON COCTOSTHHSI U TEXHOJIOTMYECKUMH CBOWCTBaMU. Jluarpamma COCTOSIHUS
KeJIE30-1IEMEHTHT.

13. Hanpsoxenus u gedopmarms. Ynpyrasaedopmanus.llnactuueckas naedopmaiuss MOHO- U
MOJUKPUCTAILIIOB.

14. Mexanusmsl actuyeckoit gedpopmaiuu. CKobkeHHE AUCIOKAIMI,KaK MPOLECC IIaCTUYECKOTO
neOopMUPOBaHUSI.

15. BiusHue mmactuyecko nedopManuu Ha CTPYKTYpPY METaUIOB. BiMsHHME IUIacCTUYECKOn
nedopmalMMHACBOMCTBaMETaILIA - Ae(POPMAIIMIOHHOE YIIPOYHEHUE (HAKJIeMN).
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16. CBepXILIaCTUYHOCTh METAIIJIOB U CILJIABOB.
17. NcxonHble MaTepralibl M MX MOArOTOBKA K IUIABKE. Y CTPOMCTBO JOMEHHOM NIEYH.

18. TexHonorus JOMeHHOM MIaBKU. [IpoaykTel foMeHHON Tu1aBKu. [1yT MHTEHCHUKALMK JOMEHHON
IUTaBKU.

19. TTpoayKThl HpsSIMOro BOCCTaHOBJIEHUS skene3a. IIpousBoacTBo rydvartoro xkenesa. [IponsBoacTBo
KPUYHOTI'O JKeJle3a.

20. Ilpsamoe mnosyyeHue xuakoro merauia. IIpoOGnemsl M MEpCHEKTHBBI Pa3BUTHS BHEJOMEHHOM
METaJUTy pTUH.

21. Ucropuueckasa cnpaBka. CocTosiHME CTasleIUIaBUJIBHOIO Mpou3BoicTBa B Poccum u B Mwupe.
OCHOBHBIE peaklMy CTaJIeIUIaBIIIBHBIX ITpoLieccoB. Packucienue u jernpoBaHue CTaiu.

22. HpOI/I3BOI[CTBO CTaJIM B MAapT€HOBCKHX II€YaX. KOHBepTepHHC CITOCOOBI Mpon3BOACTBA CTaJIA.
HpOI/I3BOIICTBO CTaJIM B JICKTPUICCKUX AYTOBLIX II€YaX. BrimiaBka cranu B WHAOYKIMWOHHBIX IICYax.

23. TIpou3BOACTBO BBICOKOKAYECTBEHHOM CTall METOAAMH CIIEIMATbHON SJIEKTPOMETaJUTyprum:
BAaKyyMHO-IYTOBOHl  IMeperviaB, IUIA3MEHHO-JYTOBOM IeperviaB, 3JEeKTPOHHO-IY4YeBOW Ieperuias,
3JIEKTPOLIUIAKOBBIY NIEpEIUIaB.

24. Poup 11BeTHBIX MeTa/u10B U uX ciuiaBoB B HTII. ITpousBosacTBO Meau.

25. IIpou3BOACTBO HUKEIS.

26. [1pou3BOACTBO ATIOMUHUSL.

27. IIpou3BOJCTBO TUTAHA.

28. [1pou3BOACTBO MarHusl.

29. lenu 1 3agaun 06pabOTKM MeTaslIoB JaBieHueM. Knaccudukaims MeTogoB 00padOoTKH MEeTalioB
nasieHueM. OcHoBHble nosoxennss OM/I. Harpes metanna npu OM/I.

30. OCHOBBI POKATHOTO MPOU3BOJICTBA.

31. Boyouenmue.

32. CBobomHas KoBKa. Q6MacT MpUMEHEHH S, PEUMYIIIECTBa U HEIOCTATKA CBOOOIHON KOBKH.
33. [lItamMmnoBka. MeTo/pl ITAMITOBKU: 0OBEMHAsI ¥ JIMCTOBASI, TOPsTYasi ¥ XOJIOAHAS.

34. ITpeccoBanue. Cxema ¥ pa3HOBUAHOCTH IpoLiecca MPECCOBAHMS.
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10. CAMOCTOATEJIbHAA PABOTA OBYYAIOIIINXCS

Cooepotcanue, mpebo8anusi, Ycao8ust U NOPI0OK OP2AHU3AUUU CAMOCTOSINENbHOU padombl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedensiiomcs 8 coomgeememesuu ¢ «llonodiceruem 0o
OP2aHU3AUUU CAMOCTOSIMENLHOL PAOOMbL 00YUAIOULUXCSL», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

1o kadxcooii hopme oOyueHus: OUHAS/3A0UHAS/OUHO-3A0UHAS 3ANONHSEMC S OMOENbHAS MadAuUa

dopma o0yueHH: OUHASI

necdopmanus

UCIIOJIb30BAHUEM PECypcoB yueOHO-
METOANYECKOTO 1
MH(pOPMALIMOHHOTO 0OeCIeueH sl

Ha3zBanue pa3aenoB u rem Buja camocTosATEJIbHOT PadOThHI Oo6bem ®opmMa KOHTP0JisI (nposepka
(npopadomka yueorozo B yacax pewenus 3adau, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska K coave
3auema, IK3aMeHA U Op).
Pazgen 1. CTpoeHune U cBOHCTBA YHCTHIX METAIOB
Tema 1.1. CrpoeHue u cBOMCTBa IIpopaboTka yyeOHOTrO MaTtepuanac | 2 TectupoBanue
YKCTHIX METAJUIOB WCTIOJIb30BAHMEM PECypCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU ST
JCIIUTUTAHBL.
Paznen 2. CTpykTypa MeTaUIOB H METAJUIMYECKUX CIJIABOB
Tema 2.1. CTpyKTypa METaJLIIOB U ITpopaboTka yuebHoro marepuanac | 4 TectupoBanue
METAIMYECKHX CIJIABOB HCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
HH(pOPMAIIMOHHOTO OOecreyeHusI
JVCUUTUTAHBL.
Pazgen 3. MeToapl HccJeJOBAHUS CTPYKTYPHI
Tema 3.1. MeTopl HCCITeIOBaHMS ITpopaboTka yuebHoro Mmarepuaiac | 10 TectupoBaHue
CTPYKTYPBI WCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METO/IMYECKOTO 1
MHGOPMAIIMOHHOTO 0OeCTIeUeHH ST
JIMCIIUTUTAHBI.
Pazgen 4. Kpuctanim3anus MeTANI0B U CIUIAaBOB
Tewma 4.1. Kpucrayumzanus IIpopaboTka yyeOHOTrO Matepuanac | 4 TectupoBanue
METAJIJIOB U CIUIABOB WCTIOJIb30BAHMEM PECYpCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU S
JVCIIUTUTAHBL.
Pazpen S. Ilnactuyeckas necdopmanus
Tema 5.1. [Tnactuueckas IpopaboTka yueOHOro Mmartepuanac | 2 TectupoBanue
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

JIACLIATUIAHEL.

Pazneun 6. IIpon3BoacTBO YyryHa

Tema 6.1. IIpousBoacTBo UyryHa

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

TectupoBanue

Paznea 7. [IpsiMmoe moJiyueHne Kejie3a U ero mepcrneKTUBbI

Tema 7.1. [Ipsimoe nonydeHue
JKeJe3a U ero NepereKTUBbI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH st
JWCIUILTHHBL.

TectupoBanue

Paznea 8. OcHoBEI cTaTEeNIABHIbL

HOro mpou3BoacrBa

Tema 8.1. OcHOBBHI
CTaJICTUIABUILHOTO MPOM3BOJICTBA

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

TectupoBanue

Pa3ue.rl 9. OcHOBBI Npou3BOACTBA IBETHBIX ME€TAJJIOB

Tema 9.1. OcHOBBI IPOM3BOJCTBA
LIBETHBIX METAJUIOB

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

TectupoBanue

Pazgen 10. OcHOBBI TEXHOJIOTHH 00PadOTKH METAIOB

Tema 10.1. OCHOBBI TEXHOJIOTHH
00pabOTKH METAIIOB

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

10

TectupoBanue

11. YYHEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMOil JJUTepaTypbl

OCHOBHasA

1. Apackun A. M., Cenos IO. E., Oneruna A. K., Knumos B. H.. MarepuanoBegenre B MalllmiHOCTPOEHUU
B 2 4. Yacrtp 2. : Yuebnuk / Amackua A. M., Cenos IO. E., Ouneruna A. K., Kimmmos B. H..— ISBN
978-5-534-00041-2.— Mzparenscrso fOpaurt, 2019 : [cairr]. — URL: https://www.urait.ru/bcode/437855
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2. Anackun A. M., Cepos IO. E., Oneruna A. K., Kimmos B. H.. MaTtepuanoBeneHue B MallliHOCTPOECHHUMU.
B 2 4. Yacte 1 : Vueonuk / Agackud A. M., Cenos 10. E., Oneruna A. K., Kimmos B. H..— ISBN
978-5-534-00039-9.— UzparensctBo FOpaiit, 2019 : [caiit]. — URL: https://www.urait.ru/bcode/437854

3. Poros Baagumup Anekcannposud, [1o3usk ['eoprumt I'puropseBrd. MammmHOCTpOUTEIbHBIE MAaTEPUAIIBI
Y 3aroTOBKHM : Y4eOHUK 1151 By30B / PoroB Brnagumup Anekcannposud, [1o3usk I'eopruii I'puropbeBud.—
ISBN 978-5-534-14001-9.— YOpaiir, 2021 : [caiiT]. — URL: https://urait.ru/bcode/467458

4. TnomkuH Bceponon Buktoposuu. MarepuanoBenenue : YueOHUK 1ist By30B / [TnomkuH BeeBoson
Buktopopuu.—  ISBN 978-5-534-12089-9.—  IOpaiir, 2021 : [caiiT]. — URL:
https://urait.ru/bcode/468556

JAOIMOJIHUTEJIbHAA

1. Bounapenko I'. IT'., Kabanosa T. A., Pridanko B. B.. Marepuanosesienve : YueOnuk / bongapenko I'. .,
Kabanosa T. A., Peidanko B. B..— ISBN 978-5-534-07090-3.— UzpatensctBo FOpaiit, 2019 : [caiit]. —
URL: https://www.urait.ru/bcode/431943

2. Kykosa M. A., Kupumnos H. b., [letkosa A. I1., fIkoBuuikas M. B.. Marepuanosenenue : IIpaktukym /
KykoBa M. A., KupwuioB H. b., Tlerkosa A. II., fxoBuukas M. B..— ISBN 978-5-7422-2696-3.—
Cankr-IletepOyprckmii monurexaudeckuii yHusepcureT Ilerpa Bemukoro, 2017 : [caiit]. — URL:
http://www.iprbookshop.ru/83297.html

3. Kapckuii, 1. M., UBanosa, H. I1., Kyuc, [I. B., CBugyHosuy, H. A.. MarepuanoBeaenue : yuyeOHOe
nocoone / Kapckwii, . M., Upanoa, H. Il., Kymc, [I. B., CeumynoBmu, H. A..— ISBN
978-985-06-2517-5.— Boiiimas mkosna, 2015 : [caitr]. — URL: http://www.iprbookshop.ru/48008.html

4. Mapkun B. b.. CoBpemeHHbIe MpoOieMbl HAyK O MaTepuaiax U Ipoileccax : yuyeOHoe mocodue s
CTYICHTOB M MAarucTpaHTOB HANpaBJICHUH «MaTepHaIOBEIcHUe W TEXHOJOTMU MaTephajoB» U
«TexHuueckas gpusuka» / Mapkus B. b..— ISBN 978-5-7568-1327-2.— AntI'TY, 2019 : [caiir]. — URL:
https://e.lanbook.com/book/292781

y4eOHO-MeTOoJuueCcKast

1. Meroauueckue yKa3aHHs JUIsI  CAMOCTOSITENIBHOM — pabOThl  CTYAEHTOB 10  AWCLHILUINHE
«MarepuanioBeeHue» 1711 CTYIGHTOB OakanaBpuaTa Bcex ¢opm odyuenus / .— ISBN in_full_6578.

2. ConoBbeB A. A., PeiOun B. B., Maxmya-AxyHoB M. 10.. Mertoguueckue yka3zaHUS MO BBITIOJTHEHUIO
Ja00paTOPHBIX PadOT MO MATEpUATIOBEIEHUI0 W TEXHOJOTMM KOHCTPYKIIMOHHBIX MAaTepuasioB Uit
CTyJEHTOB OakajaBpuara, CrieluaJnuTeTa 1 MarucTparypol Becex opm oOyuenus / ConoBbeB A. A., Ppioun
B. B., Maxmya-AxynoB M. 10..— VIV, 2019

0) IIlporpamvHoe oGecrieueHue
- OneparonHas cucrema "AJbT oOpazoBaHue”
- OducHpii naketr "Mou opuc"
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B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOINMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpasoBatenbHbii pecypc IPRsmart : 3;1eKkTpoHHO-OMOIMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAsS GHOINOTEKA
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyMa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbmoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum gocryna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QJIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 0a3a nmaHHbeiX : caidt / OO0
Briciias mikona  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHHWEM-KOMIUIEKCHBI  MeAUIIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbiast MequIIMHCKasi OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMOTeYHast cucteMa : cadt / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexum nocrymna: 1jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnOMOTeYHass cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koucyabrantllmoc [DnekTpoHHbll pecypc]: crpaBouHast nmpaBoBas cucrtema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynerantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektponHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresend. — TEKCT : 3IeKTPOHHBII

4. denepanabHas rocyjaapcrBeHHas uHgopmanunonHasas cucremMa «HamumoHajabHas
3JIeKTPOHHAsI OMOJHOTEKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:

https://136.pd. — Pexrm nocTyna : s nojb3oBaresieid HayqHOW OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii nopran / yupegurens PI'AY «PULITO». — URL:
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http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIN.

6. DdaexTponnass 6uémoreynass cucrema Yal'V : monyns «nekrponHas oudmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nis
noJb30BaTes el HaydyHOH OMOIMOTeKU. — TEKCT : MeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AypauTtopuu 1Jisl pOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBITIOJTHEHHSI TaOOPAaTOPHBIX paboT 1
NPAaKTUKYMOB, [UIsl TMPOBEAEHHUS TEKYIIEro KOHTPOJII U IMPOMEKYTOUYHOW AaTTecTallud, KypCOBOIO
MPOEKTUPOBAHMSI, TPYIITOBBIX ¥ UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxooumoe)

AyauTopuM YKOMJIEKTOBaHbl CIELMAIM3UPOBAHHON MeOenblo, y4eOHOW OCKOH. AyauUTOpUM s
MIPOBEJICHUS JICKITMIA 000PYI0BaHbI MYJIBTUMEIUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsI MH(OPMAIIUN
OoutboN ayauTopun. [ToMerieHus 1151 caMOCTOATENIbHON padOThl OCHAIIEHbI KOMIIBIOTEPHBIN TEXHUKON C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetd «MHTepHeT» W oOecrieueHWeM JOCTyra K 3JeKTPOHHON
MH(POPMALIMOHHO-00pa30BaTeIbHON  cpelle,  2JEKTPOHHO-OMOIMoTreyHoit  cucteme.  [lepeueHn
000pyI0BaHMsI, UCIIOJIb3YEMOT'0 B Y9eOHOM TIporiecce:

- MynbTuMeauitHoe 000pyA0BaHUE: KOMIBIOTEP/HOYTOYK, 9KPaH, IPOEKTOP/TEIEeBU30P

- KomnblotepHast TexHuka

- [leur mydenbaag SNOL 8.2/1100

- Muxkpotsepaomep I[IMT-3M

- Tepnomep TIM-2

- Crarmmonapsbiil yaHuBepcainbHbii TBepaomep METOJIADB 701

13. CHEIIUAJIBHBIE YCJIOBUA /I OBYUYAIOIIINXCA C OTPAHUYEHHBIMHA
BO3MOXKHOCTAMU 310POBbA

B ciyyae HeoOX0AMMOCTH, 0OYJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMHI BO3MOKHOCTSIMH 3[J0POBbSI
(Mo 3asBJEHUI0 O0YYAIOIIErocs) MOTYT MpelaraTbCs OAHU U3 CJEAYIIIMX BAapHAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIMBHAYATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- A JMI C HapyLIeHUsIMU 3pEHHUs: B IeYaTHOM popme yBeIMueHHbIM wIpugTOoM; B (opme
3JIEKTPOHHOTO JOKYMeHTa; B ¢opMme ayauodaiiia (rmepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBUIyasJbHblE KOHCYJbTAllMd C  [PUBJICYECHUEM
TU(I0CYpAONIEPEBOIUMKA; UHIVUBUAYAJIbHBIE 3aJaHNS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIEeHUsIMU cliyxa: B mnevyaTHou c¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHaiIbl C CYyOTUTPaMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMN C ITPUBJICYEHUEM CypIONEepPEeBOTUMKA;
VH/IMBUAYaJIbHbIE 3aJaHNS U KOHCYJIbTALNH;

- Ui JIML C HapylleHWsMM OIOPHO-ABMUIATENILHOTO armapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBUIYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIMONBb30BAaHUS B YYeOHOM IMpoLiecCe YaCTUYHO/HMCKITIOUUTETHHO
JAMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrHi, opranuzaius padotsl [II1C ¢ obyyaommmucs ¢ OB3 u
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MHBAIM/IAMH TIPEIyCMaTPUBACTCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00pa30BaTEIbHON Cpejie C y4eTOM MX
MHIUBUIYQIBHBIX ICUXO(U3MYECKUX OCOOEHHOCTEM.

Pazpaborunk

Kanmupar ¢pusuko-MaTeMaTHUECKUX
Hayk

CoinoBbeB Anekcanap AjieKcaHIpOBUY

HOJ’DKHOCTI), Y4€Has CTECIEHb, 3BaHUE
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