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MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBL

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mesn ocBOEHUA AU CIIUTIINHBI:

MO3HAHKE TIPUPOJIBI M CBOMCTB MaTepUaIoB,a TaKkKe METOAOB M3MEHEHUsl UX CBOWCTB yisl HauOoJjee
3(p(eKTUBHOrO MCMOIb30BaHUSI B TEXHUKE; M3yuyeHUE (PUBMYECKUX U (PUBUKO-XUMHUYECKUX IMPOLIECCOB,
JIeKAIIMX B OCHOBE COBPEMEHHBIX TEXHOJIOTUH, MPUMEHSEMBIX B MPOU3BOJCTBE B PA3IMUYHBIX 00IACTAX
HAYKU U TEXHUKH.

33,[13‘[1/1 O0CBOCHMA NUCIUILIMHBI:

CdopmupoBaTh TEOpETUYECKHE TIPEACTABICHUS O MeEXaHU3Max CTPYKTypooOpa3oBaHUs B
META/UIMYECKUX MaTepuaax U Ha UX OCHOBE HAyUUTh aHAIU3UPOBATH CTPYKTYPhl METAJLUIOB U CIUIABOB,
BO3HUKAIOIIME NP PA3IMYHbIX MIPOLIECCaX: KPUCTATM3ALMH, TOJUMOP(HBIX PEBPAIEeHUsIX, AeopMaliu
Y MOCJIEeYIOIIEM OTXKUre, CTAPEeHUU U APYrux npoueccax. HayuuTs npeackaspiBaTh XapakTep U3MEHEHUI
CTPYKTYpPHI B pe3yJibTaTe BHEIIIHUX BO3JCWUCTBUI W HAIIPAaBJICHUE N3MEHEHHS CBOMCTB; OOYUYHTh MPAKTHKE
BBISIBJIEHUS U aHAJIU3a CTPYKTYP.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

HucnmruimHa «MartepuanoBeieHue» OTHOCHTCS K YUCTy TUcHUILIMH O10Kka B1.0, npeaHa3sHaueHHOro
1Tl CTY/IGHTOB, OOy4JaloIuxcs 1mo HarpasieHno: 27.03.02 YipapieHre KaueCTBOM.

JI71s1 yerenHoro u3y4eHus TMCIUIUTMHBL HeOOXOJIMbI 3HAHUSI | YMEHUSI, IPHOOPETEHHBIE B Pe3yJIbTaTe
OCBOGHHUSI KypcoB OJkosorusi, Martemaruueckuid aHanm3, HauepratenbHass reometpusi, Pusmka,
AHanuTrueckasi reoMeTpusi M JIuHeiHas anredpa, XuMus U MOJTHOCTIO UM YaCTUYHO chOPMUPOBAHHbIE
komrmereHmu OITK-2, OITK-3.

OcCHOBHbIE TOJIOKEHUS TUCLUILIMHBI UCTIONB3YIOTCS B JaJbHEWIIEM MPU U3YYEHUU TAKUX JUCLIUTLIMH
kak: uddepeHnmaibiple ypaBHeHUs] W JUCKpPETHAash MareMaTuka, Teopusi BepOsATHOCTEH U
MareMaTuyeckass CTaTUCTMKa, Martemarnueckuid aHanu3, MarepuasioBeaenue, (O3HaKOMUTENbHAs
npaktuka, WmxenepHas rpaduka, duszuka, Ilpepmuriomuas mnpaktuka, [IpoekTHas HesTENbHOCTD,
[ToaroroBka K mpolieaype 3allMThl M 3alllUTa BIMTYCKHON KBIM(PHUKAIMOHHONW padOThI, YIpaBlieHHe
npouieccamu, CTaTUCTUYECKHME METOJbl B YIPaBJICHUM KavyecTBOM, VIHHOBAalIMOHHBIN MEHEIKMEHT,
VYnpasnenue kauectBom, KBanmumerpus.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHU A 110 JUCIHUIIJIAHE,
COOTHECEHHBIX C ILIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA30OBATEJIbHOM IIPOI'PAMMBI

Ko n HanMeHOBaHHe peayn3yeMoil KoMIeTeHIN IlepeyeHb NVIAHUPYEMBIX PE3YJIbTATOB 00yY€EHHS MO
JHCIHILINHE (MO/IyJII0), COOTHECEHHBIX C
HHIHKATOPAMH O CTHK€HUS KOMIIeTEeHIH

OIIK-2 Cnocoben opmynuposats 3aJa4n 3HATh:

po)eCCUOHAIBHON ~ [AEATENbHOCTY HAa OCHOBE 3HAHUM 3HaTh (PUBUUECKYIO CYIIHOCTb SIBJECHUM, IIPOUCXOASIIMX B
o UIbHBIX pasnesnoB MaTeMaTUYECKUX u MaTepuaax py BO3ACHCTBUN Ha HUX PAa3JIMYHBIX (DAKTOPOB B
€CTECTBEHHOHAYYHBIX JUCLIUILIMH (MOAYJIeN) YCJIOBUSIX IPOU3BOACTBA M IKCIUIyaTallMd M IIOKa3aTb UX
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Ko nu HaumMeHOBaHNeE peann3yeMon KOMIIETEHIHH

IlepeyeHb MUIAHAPYEMBIX Pe3yJbTATOB 00yUYeHHsI IO
JucounInHe (MOIyJi0), COOTHECEHHBIX €
HMHANKATOPaMH J0CTHKEHUsI KOMIIEeTeH Il

BIMSHMAE HA CBOWCTBA MAaTepHaJIOB. VI3ydnTh OCHOBHBIE
TPYIIIB METAJUTMYECKUX U HEMETAJUTIYECKIX MaTepUasIoB, MX
CBOJCTB ¥ 00J1aCTh ITPUMEHEHUS.

yMeTb:

OLICHUTH TTOBEJICHIE MaTepralia ¥ IPUYMHBI OTKA30B JieTajeit
MalliH TP BO3JEWCTBMM Ha  HHUX  pa3JIMYHBIX
9KCIUTyaTalliOHHBIX (haKTOPOB.

BJIAJIETh:

Bnagers: uaopmanyeii o nepcneKkTuBax pa3BUTHS IMTEHHOTO
IIPOM3BOJICTBA, TIOJIYEHHSI 3arOTOBOK CIIOCOOAMU 00PabOTKHI
JlaBJICHNEM, ITOPOIIIKOBOI METAJLTy prUH, METOAAX YITPOYHEHH S
pabourX MOBEPXHOCTEH.

OIIK-3 CriocobeH UCrob30BaTh (PyHIaMEHTAIbHbIE 3HAHUS
IUIsl pelieHust 0a30BBIX 3ajay yIpaBJeHUs KavyeCTBOM B
TEXHHMYECKHX CHUCTEMax C IIeJIbI0 COBEPLICHCTBOBAHUS B
poecCUOHAILHOM JIeATEILHOCTH

3HATh:
OCHOBHbIE METO/Ibl IIPOM3BOACTBA U MCCJIEAOBAHUS CBOWCTB
MartepuasioB. TeopeTnueckylo 6a3y O MeToAax, CpeicTBax,
TEXHOJIOTUSIX M AITOPUTMax PpelleHus] MpopecCHOHANIbHBIX
3aa4

yMeTb:
MPUMEHATh HMMEIOLIYIOCS METOJOJIOTHYECKYl0 0a3y  myist
peleHust KOHKPETHBIX NPHUKJIAIHBIX 3aj1a4
NpoeCCUOHANBHOM JIESTeIbHOCTH.

BJAJETh:

HaBBIKAMM TIOMCKA, aHAJIM3a U CHCTEeMAaTH3aluu TpedyeMoun
rH(pOPMAIMY TS pellieHus 3a/1a4 CBoel npodeccoHaIbHON
JEATELHOCTH.

4. OBIIAA TPYTJOEMKOCTDb JUCHUIIJINHDbI

4.1. O06beM aUCHUILINHLI B 3aUeTHRIX equHniax (scero): 3 3ET

4.2. O6beM JUCHUILUIMHBI 10 BHAAM y4eOHoi padoTsl (B yacax): 108 yacos

dopma 00yyeHust: ouHas

Buj yae6H01# pa6oThI

KommuecTBo yacoB (hopma 00ydeHnss 0aHast)

Bcero mo miiany B T.4. mo cemecTpam

4

1 2 3

KonTtakTHas paboTta 00yJaromnmxcs ¢ 64 64

npernogaBaresieM B cooTBeTcTBUu ¢ Y11

AyYJUTOpHBIE 3aHATUSL: 64 64

Jlexuun 32 32

CeMHHApHI U TPAKTHUECKUE 3aHATUS - -

JlabopaTopHbIe PaOOTHI, TPAKTHKYMBI 32 32

CamocrosTenbHas paboTa 44 44

dopma TekyIero KOHTPOJIsl 3HAHUH U Bompocs! k 3auery, Tectsl Bonpocs! k 3auery, TecTsl

KOHTPOJISI CAMOCTOSITEJIbHON padoThI:
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Buj yue6HO pa6oThI

KommuecTBo yacoB (hopma 00yueHnss ouHast)

Bcero mo miany B 1.4. mo cemecTpam

4

1 2 3

TeCTHPOBaHKe, KOHTp. paboTa,

KOJUTOKBUYM, pecdepar u ap. (He MeHee

2 BUJOB)

KypcoBast pa6ota - -

Buipl npoMexxyTOYHOH aTTecTauuu 3auer (0) 3auer

(3K3aMeH, 3a4eT)

Bcero vacoB no gucnuruiiae 108 108

4.3. Coneprkanue qUCHMILINHBL. PacnpeesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThI

dopma 00yueHus: oUHas

HazBanue Bcero Bujpl yue OHBIX 3aHATHI dopma
pa3jieJioB TEKYIIero
1 Tem AyauTOpHBIE 3aHATHS 3anATus B Camocrosn KOHTPOJIsT
HHTEPaKTH | TeJbHasi o
3HAHUH
JIexummn IMpakTuye JIa6oparo BHO paGora
CKHe pPHbIE dbopme
3aHATHS, padoThl,
ceMHUHaphI PaKTHKYM
bl
1 2 3 4 5 (3 7 8
Paznen 1. CTpoeHune U CBOWCTBA YHCTHIX METAJIOB
Tema 1. 4 2 0 0 0 2 Bompocs! k
CrpoeHue u 3ayery,
CBOWCTBa Tects
YHCTBIX
MeETaNJIoB
Paznea 2. CTpykTypa MeTaJlIOB H METAJINYECKUX CIUIABOB
Tema 2. 8 4 0 0 0 4 Bonpocs! k
CrpykTypa 3a4eTy,
METAJLJIOB U Tectbt
MeTaTnIeC
KUX
CILIAaBOB
Paznen 3. MeToapl ncciie10BaHusl CTPYKTYPHI
Tema 3. 24 2 0 12 0 10 Bormpocs! k
Mertoast 3ayery,
HUCCIeI0BaH Tectol
ust
CTPYKTYPBI
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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 | TeJbHask o
3HAHUHI
Jlekuun IIpakTunue JIa6oparo RO padora
CKHe pHbIE bopme
3aHATHS, paodoThl, I
ceMHHapbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Pa3znen 4. Kpucrajnm3anus MeTaI0B U CILIAaBOB
Tema 4. Kp 16 4 0 8 0 4 Bomnpock k
HCTaJUIM3Aa1] 3a4ery,
us Tectb
METaJUIOB U
CIUIABOB
Pazpea 5. [lnacTuueckas gedopmanus
Tema 5. 6 4 0 0 0 2 Bormpocs! k
[Tnactuyeck 3ayery,
ast Tectbt
nedopmanu
a1
Pazpea 6. I[IpousBoacTBo Uyryna
Tema 6. Ip 6 4 0 0 0 2 Bompocs k
OM3BOJICTBO 3ayery,
YyryHa Tectbt
Paznea 7. [Ipsimoe nmosiyueHue kejie3a U ero nepcrneKTUuBbI
Tema 7. 4 2 0 0 0 2 Bonpocs! k
[Ipsamoe 3a4eTy,
I10JIyYeHUe Tectbt
xKesesa u
ero
MIEPCIEKTUB
Bl
Paznen 8. OcHOBBI cTa/IeNVIABUJIBHOTO MPOU3BO/ICTBA
Tema 8. 12 4 0 4 0 4 Bormpocs! k
OCHOBBI CTa 3ayery,
JIeTIIaBUJIbH Tecthr
oro
TIPOU3BOJICT
Ba
Pa3zngen 9. OcHOBBI MPOU3BO/ICTBA IBETHHIX METAJLIOB
Tema 9. 8 4 0 0 0 4 Bompocs k
OCHOBBI 3ayery,
[IPOU3BOJCT Tectst
Ba IIBETHBIX
METaJUIOB

Pazaea 10. OcHOBbBI TEXHOJIOTHH 00PadOTKI METAIOB
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3naeJoB R TEKYIero
e YAUTOPHbIE 3aHATHA 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH TEJbHasA <
SHAHUHU
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bI
1 2 5 7 8
Tema 10. 20 10 Bonpocs! k
OcHOBBI 3a4ery,
TEXHOJIOTUNA Tects
00paboTKH
METAJIJIOB
Hroro 108 32 0 32 0 44
MO JICKUT
H3Y4YE€HHUIO

5. COAEPKAHUE INCHUILJINHBI
Pa3zneua 1. CTpoeHue U CBOCTBA YNCTHIX METAJJIOB

Tema 1. CTpoeHne 1 CBOMCTBA YHCTHIX METAJLIOB

MeTammueckuil TUIT XUMAYeCKOU cBsA3U. OCHOBHBIE CBOVCTBA METAJIJIOB. MeTaulbl B HCPHOHHQCCKOﬁ
CUCTEME DJIEMCHTOB. KpI/ICTaJIHI/I‘ICCKOe CTPOCHHUE MECTAJIJIOB. Tumsr KPUCTAUVIMYECKHUX PEHICTOK METAJIJIOB.

Pazgen 2. CTpyKkTypa MeTa/LIOB M METAUIHYECKHX CIIABOB

Tema 2. CTpyKTypa MeTaI0OB H METAJINY€ECKUX CILIAaBOB

[TonatTue o crpykTtype. Macmrad CTPYKTYpbl: MakKpo-, MHKpPO-, CYOCTPYKTypa, aTOMHO-
KpUCTa/UIMyecKass CTpyKTypa.. OCHOBHblE NOHSTHS: KOMIIOHEHT, (pa3a, CTPYKTypHas COCTaBJISOLIAsl.
[TonaTtus o 3epHe, rpaHuiie 3epHa, BTopuuHOU (paze. Kpucrammmueckas crpykrypa. CTpoeHue peaibHbIX
KpUCTA/UIOB. JlepeKThl KPUCTALIMUECKOro CcTpoeHus. Bumabl aedexTtoB, ux kiaaccudukanusa. TouyeyHble
nedextsl. Bungsl Toveunsix aedekToB. JluHeiHbie aedekThl. OCHOBHBIE THUIBI IUCIOKAIMA. BekTop
bBioprepca. IlnotHocts aucnokanuil. IloBepxHocTHbie nedekThl. [lytu opMupoBaHHs CTPYKTYpHI
METAJIIOB M CIUTABOB: KPUCTAJLIM3AIMS, IIacTUIeckas nedopmanus, TepMudeckas oopadoTKa.

Paznen 3. MeToabl ucciaeJ0BaHus CTPYKTYPbI

Tema 3. MeToapl HcCaeJ0OBAHUS CTPYKTYPbI

CTpyKTYypHO-UyBCTBUTEJIbHBIE U CTPYKTYPHO-HEUYBCTBUTEJbHbIE CBOWCTBA. DU3MUECKHUE METO/bI
UCCJIEOBaHUS CTPYKTYPBl: PEHTI€HOCTPYKTYPHBII aHA/IU3, 3JIEKTPOCONPOTHUBJIEHUE, MJIOTHOCTh U AP.
Makpo- 1 MUKpOaHJIU3 CTPYKTYpPbl. DJIEKTPOHHASI MUKPOCKONUSA. MexaHnyecKrue MeTOIbl UCCIeJOBAHuS
CTPYKTYpbl. McnibITaHNs Ha pacTsiKeHUe U yAApHbI U3rud. MeTo/ipl onpesieie s TBepIOCTH.

Pa3zneua 4. Kpucraiiuzanusi MeTalI0B U CIIaBOB

6/17



MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBL

Tema 4. Kpucraanmsanus MeTauI0B U CILIaBOB

MexaHu3M M KHMHETMKAa KpHUcTaulM3auuu MeTalwioB. CTpoeHHe METaIMYeCKOro  CIIUTKA.
[TonmumopdHble npeBpaiieHuss B Merauiax. [uarpamMmel pa3zoBoro paBHOBecus. PaBHOBecHoe u
HEpaBHOBECHOE COCTOsiHME cIulaBoB. [Ipouecc kpucrajumzauuy M (pa3oBble NPEBpalleHUs B CIUIaBax.
Huarpammbl (pa30BOro paBHOBECHUS AJIsl Cydasl NOJHOM PACTBOPUMOCTH KOMIIOHEHTOB APYr B JpyTe,
00pa3oBaHMe IBTEKTUKM MPU OrPaHMUYEHHON pacTBOPUMOCTH KOMIOHEHTOB. CBSI3b MEXIY IrarpaMmon
COCTOSIHUS U TEXHOJIOTMUECKUMHU CBOICTBaMU. [luarpamma cOCTOSIHUSA KE€J1€30-LIEMEHTUT.

Pa3zneua 5. Ilnactuueckas nedopmanmus

Tema 5. [InacTuueckas gecgopmanus

Hampstxkenusi u pedopmanms. Ymopyras paedopmarms. [lnactuueckass pedgopmaiidsi MOHO- U
MOJUKPUCTAIOB. MeXaHu3Mbl TutacTuueckoin nedopmanuu. CKONMbXKEHUE AUCIOKAlUi, Kak IMPoLece
acTuyeckoro JedopmupoBanusi. BnusiHue muiactuyeckon jaedopMmaliid Ha CTPYKTYPY METasUIOB.
BnusHue mactuyeckon nedopManyy Ha CBOMCTBA META/UIA - Je(POPMALMOHHOE YIIPOUHEHHUE (HAKJIEII).
CBepXIUIaCTUYHOCTh METAJUIOB U CILIABOB.

Paznea 6. IIpon3BoacTBO Yyryna

Tema 6. [Ipou3BoacTBO UyryHa

Ucxoanble Marepuasibl M MX TMOJATOTOBKA K IUIABKE. YCTPOWMCTBO JIOMEHHOW TMe4d. TexXHOJIorust
JOMEHHOM IUIaBKU. [IpoaykTel JoMeHHOM M1aBku. [1yTh nHTEHCH(UKAMKY TOMEHHOM TUIABKU.

Paznea 7. Ilpsimoe moJydeHne keJjie3a v €ro nepCrneKTuBbl

Tema 7. [Ipsamoe nmoJiyueHue xeje3a M ero nepcneKTuBbI

[TpomyKTel TPSMOrO BOCCTAHOBJIEHHS kene3a. [IpomsBonacTtBo ryduatoro skenesa. [Ipom3BoacTBO
Kpu4HOro xesnes3a. [IpsMoe mnonyuyeHue xuakoro Metauia. I[IpoGneMbl M NEpCHEKTUBBI Pa3BUTHS
BHEJIOMEHHOIN MeTaJLTyprum.

Pa3z e 8. OcHOBBI cTa/ENJIAaBUJIBHOTO MPOU3BO/ICTBA

Tema 8. OcHOBBI cTaJIEIVIABUILHOTO MPOU3BO/ICTBA

Hcropuueckas crnpaBka. CocTOsIHUE CTaJIeNIABUIbHOTO Ipou3BoAcTBa B Poccun u B mupe. OCHOBHbIE
peaKkLMM CTaJeIUIaBWIbHBIX IpolieccoB. Packucnenue u jernpoBaHue crand. [Ipou3BoiacTBO cranu B
MapTeHOBCKMX Mevax. KoHBepTepHble crnocoObl NpoU3BOACTBAa CTaiu. IIpon3BoacTBO craimm B
JIEKTPUYECKUX AYrOBBIX Ievyax. BellulaBka cTaam B MHAYKIMOHHBIX nevax. IIpousBoncTsBO
BBICOKOKQYECTBEHHOM CTaJIM METOJJaMU CIIELIMAJIbHOM 3JIEKTPOMETAJUTY PrMU: BAaKyyMHO-AyTOBOM IT€peIUIaB,
IUIa3MEHHO-YTOBOW MEpeIliaB, 3JeKTPOHHO-TYy4YEeBOM MEpEeIiaB, JIEKTPOLUIAKOBBIN NeperiaB. PasimuBka
craimy. Bumpl ycTaHOBOK HeNpephlBHOW pa3ivMBKM CTaad. BHemewyHass oOpaOoTKa JKHUAKOH CTaju.
TenaeHMy pa3BUTHS CTAJICIUIABUIBHOTO ITPOU3BOACTBA.
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Pa3znen 9. OcHOBBI NPOU3BO/ICTBA IBETHHIX METAJJIOB

Tema 9. OcHOBBI IPOU3BO/ICTBA IBETHBIX METAJLJIOB

Ponp nBetHeix MertauioB M ux ciiaBoB B HTIIL. IlpowsBonctBo Menu. [Ipon3BOACTBO HMKENA.
ITpoussoacTeo amomunus. IIpousBoacTeo turana. [lponssoacTtso maruus.

Pa3znen 10. OcHOBBI TEXHOJIOTHH 0O0PAOOTKH METAJLIIOB

Tema 10. OcHOBBI TEXHOJIOTHH 00PadOTKI METALIOB

[lenmu u 3agaum oOpaboOTKM MeTaioB AaBieHueM. Kiaccudukaimsa MeTogoB oO6pabOTKM MeTaioB
nasineHueM. OcHoBHble monoxkeHuss OMJI. Harpes wmeraia npu OMJI. OcCHOBBI MPOKAaTHOTrO
npousBoAcTBa. CopTaMeHT MpoKaTHOW mpoaykuuu. OOopydoBaHME TMPOKATHBIX LEXOB. TexHosorus
MPOKATHOTO Mpon3BoicTBA. OOKMMHBIE 1 3aroToBOYHbIE cTaHbl. [Ipokartka paconnoro meramna. ITpokarka
MPYTKOB M NMPOBOJIOKU. ['opsiuas mpokaTka JUCTOBOrO MeTajlia. X0JI0/IHas MPOKaTKa TOHKUX MOJIOC, JIEHT
1 (pOJTBTY U3 YEPHBIX U LIBETHBIX METAJJIOB. ['opsiyast mpokaTka 6ecioBHBIX TpyO. [Ipon3BoaCcTBO CBapHBIX
TpyO. IIpokarka cneuumanbHeiX npoduseid. Bonouenne. TemriepaTypHble U CHIIOBbIE YCIOBHS Tpoliecca.
BonounsbHBIT MHCTPYMEHT. YCTPOHCTBO CTaHOB M TEXHOJIOTHS BOJIOUEHHS] TPYTKOB M IPOBOJIOKU.
OcoOeHHOCTH BOJIOUEHHMsI TOHYAHIe M MUKPOHHOU MpoBOJIOKU. Bosouenune Tpyo. CBoOOAHAS KOBKA.
OGnacti mpUMeHeHus1, TPEUMYIIEeCTBa U HEJOCTATKA CBOOOAHON KOBKM. BBl MOKOBOK. DTanbl KOBKHU.
Kysneunsie oneparuu. [lItaMmnoBka. MeTozpl MITaMIIOBKH: OObEMHAsI U JIMCTOBAsA, ropsiyasi U XOJIOHasl.
Bunpl mramnoB s 00beMHOI mTamrioBkd. OCHOBHBIE ONepalii OOBEeMHOHM INTaMMOBKH. JlncToBast
mramrnoBka. [IpeccoBanue. Cxema U pa3sHOBUIHOCTH Ipoliecca rnpeccoBaHusi. TeXHOIO0rus MpeccoBaHUsl.
[TpeccoBanue TpyoO.

6. TEMBI IIPAKTUYECKHUX U CEMUHAPCKUX 3AHATUN
Paznea 1. CTpoeHue u cBOICTBA YHCTHIX METAJJIOB

Tema 1. CTpoeHne 1 CBOMCTBA YHCTHIX METAJLIOB

MeTannmieckuil TUIl XuMU4IecKou cBs13u. OCHOBHbIE CBOMCTBA METAJIOB. MeTautbl B IEPUOAMYECKON
cucteme 3neMeHToB. Kpucrammdyeckoe cTpoeHre MeTayIoB. THITbl KPUCTATITUYECKUX PEIIETOK METaJLIOB.

Pazaea 2. CTpykTypa MeTa/LIOB U MeTAJUINYeCKUX CILIABOB

Tema 2. CTpyKTypa MeTaJIOB H METAJJINYECKHX CIJIABOB

[Tonate o cTpykType. MacmTad CTpPYKTYpbl: MAaKpo-, MHKpPO-, CYOCTpPyKTypa, AaTOMHO-
KpUCTaJuIM4YecKass CTPYKTypa.. OCHOBHbIE MOHATHS: KOMIIOHEHT, hba3a, CTPYKTYpHasl COCTABJISIOIIAS.
ITonaTtus o 3epHe, rpaHule 3epHa, BTopuuHOU (paze. Kpucrammmueckas crpykrypa. CTpoeHHne peabHbIX
KpucTauioB. JlepeKThl KPUCTALIMYECKOro CTpoeHus. Bumbl nedekToB, ux kinaccugukammsa. TodedHbie
nedexTel. Buapl ToueuHbX nedekToB. JIuHelHble aedekThl. OCHOBHbBIE THIIBI JUCIOKalMid. Bektop
broprepca. IlnotHocts mucnokanuii. IloBepxHocTHble nedexTol. [yt dopmMupoBaHus CTPYKTypHI
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METAJJIOB U CIVIABOB: KPUCTAJUIN3alA, IIJITACTUYICCKAA I[C(bOpMaI_II/IH, TepMUYICCKaA o6pa60T1<a.

Paznea 3. MeToabl ucciie10BaHNsl CTPYKTYPHI

Tema 3. MeTobl HCCIeJOBAHUSA CTPYKTYPbI

CTpyKTypHO-4yBCTBUTEJIbHBIE WM CTPYKTYPHO-HEUYBCTBUTEJIBHBIE CBOWCTBA. PHU3MYECKHE METOMBI
UCCJIEIOBAHUSI CTPYKTYPBI: PEHTTEHOCTPYKTYPHBI aHAJIU3, 3JIEKTPOCONPOTUBIIEHUE, IUIOTHOCTh WU [Ip.
Maxkpo- 1 MUKpOaHQJIU3 CTPYKTYPBL. DJIEKTPOHHASI MUKPOCKONHA. MexXxaHn4ecKrue METObl MCCIEJOBaHuU A
CTPYKTYpbL. McribITaHus Ha pacTsiKeHUe U yAapHBIA U3ru0. MeTosl onpeiesieHus: TBEpIOCTH.

Paznea 4. Kpucraaim3anusi METAJUIOB U CILUIAaBOB

Tema 4. Kpucrajumsanusi MeTaJVI0B U CILIaBOB

MexaHu3M M KHMHETMKAa KpHUCTauM3auud MeTalioB. CTpoeHue METaJZIMYECKOTO — CIIUTKA.
[TomumopdHble npeBpamieHuss B Merauiax. [uarpaMMel (pazoBoro paBHOBecus. PaBHOBecHoe u
HEPaBHOBECHOE COCTOsAHUE cIUIaBoB. IIpouecc kpucraumzauvy U (pa3oBble NPEBpALICHUA B CIUIABaXx.
Juarpammsl (pa30BOro paBHOBECHS AJIA Cydasl IOJHOM PACTBOPUMOCTH KOMIIOHEHTOB ApPYr B IpYTeE,
00pa30oBaHMe IBTEKTUKU MPU OIPAaHUYEHHOW PACTBOPUMOCTH KOMIOHEHTOB. CBSI3b MEXAY IUAarpaMMOin
COCTOSIHMS U TEXHOJIOTMYECKUMU CBOMCTBaMU. [lnarpaMmma COCTOSIHUA KEJI€30-LEMEHTHT.

Paznea 5. IlnacTuueckast nedopmanusi

Tema 5. [InacTuueckas aecopmanus

Hanpsxenns u pepopmammsa. Ymopyras pepopmaimmsa. Ilnactrueckas pedopmanmss MOHO- U
MOJIMKPUCTAUIOB. MexaHu3mbl Tutactudeckoin Jedopmanuu. CKoObXKEHHE IUCIOKAlMA, KaK MpoIece
iacTuyeckoro jaegopmupoBanus. BiusHue muiactuyeckod nedopmaliid Ha CTPYKTYpPY METaJlIOB.
Bnusinue nnactuyeckoil nedopMaliid Ha CBOMCTBA MeTa/uia - JepOpMAIMOHHOE YIIPOUHEHUE (HaKJIel).
CBepXIUIaCTUYHOCTh METAJLJIOB U CILIABOB.

Paz e 6. IIpou3BoaCTBO UyryHna

Tema 6. [Ipon3BoacTBO YyryHa

HcxoaHple MaTepuaibl M HX HOATOTOBKAa K IUIaBKE. YCTPOMCTBO AOMEHHOW mnevd. TexHosorus
AOMEHHOM I1aBKU. ITponyKTsl JoMeHHOM 1u1aBKU. I1yTh nHTeHCuUKamyu JOMEHHON IJIaBKU.

Pazpgea 7. IIpsimoe nmoJiyueHue KeJjie3a v €ro nepcneKTuBbI

Tema 7. IIpsiMoe nmoJiyueHue xeje3a M ero nepcneKTuBbI
[TpoayKThl TPSIMOrO BOCCTAHOBJIEHHWs keje3a. [IpomsBoAcTBO ryOuatoro sxenesa. [Ipom3BOACTBO
KpUYHOTO *Keje3a. [IpsMoe moiydeHHMe XUAKOro MeTayuia. [IpoOGieMbl M TMEpCHeKTHBBI pPa3BUTHS

BHEJJOMEHHOUN METAJLTypPruu.

Paznea 8. OcHOBBI cTaNEMIAaBUIBHOTO NPOU3BOACTBA
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Tema 8. OcHOBBI cTaJIEIVIABUILHOTO MPOU3BO/ICTBA

Hcropuueckas crnpaBka. CocTossHUE CTaJIeNIaBUIbHOTO IIpou3BoAcTBa B Poccun u B mupe. OCHOBHbIE
peaKkMM CTaJeIUIaBWIbHBIX IpolieccoB. Packucnenue u jernpoBaHue crand. [IponsBoiacTBO cranu B
MapTeHOBCKMX Mevax. KoHBepTepHble cCrnocoObl Npou3BOACTBa CTaid. Ilpom3BoacTBO craimm B
JIEKTPUYECKUX AYrOBBIX Ieyax. BellulaBka cTaam B MHAYKIMOHHBIX nevax. IIpousBoncTBO
BBICOKOKQYECTBEHHOM CTaJIM METOJJaMU CIIELIMAJIbHOM 3JIEKTPOMETAJUTY prMU: BaKyyMHO-AyTOBOM IT€peIUIaB,
IUIa3MEHHO-YTOBOW MEpeIliaB, 3J1eKTPOHHO-TYYEBOM MEpeIiaB, JIEKTPOLUIAKOBBIN NeperiaB. PasiuBka
craimy. Bumpl ycTaHOBOK HeNpephlBHOW pa3iMBKM CTaad. BHemewyHas oOpaOoTKa JKHUAKOH CTaju.
TenaeHIMy pa3BUTHS CTAJICIUIABUIBHOTO ITPOU3BOACTBA.

Paznen 9. OcHoBBI NPOU3BO/ICTBA IIBETHHIX METAJJIOB

Tema 9. OcHOBBI NIPON3BO/ACTBA IBETHBIX METALIOB

Posp uBerHbix merauioB U ux ciwiasoB B HTIL. IlpousBoactBo meau. [Ipom3BoacTBO HuUKens.
[TpousBoacTBo amomunus. IIponsBoactBo tutana. [IponsBoacTBo maruus.

Pazneu 10. OcCHOBBI T€XHOJIOTHH 00PadO0TKH METAJIIOB

Tema 10. OcHOBBI T€XHOJIOTHH 00Pa0dO0TKH METAIIOB

Llenmn m 3agaun 0OpaOOTKM MeTAUIOB JaBieHuMeM. Kiaccudmukanus mMeTomoB oOpabOTKM MeTayuloB
nasieHreM. OcHoBHble mnonoxkeHuss OMJI. Harpes Merasia npu OMJII. OcHOBB POKATHOTO
npousBoacTBa. CopTaMeHT NpoKaTHOW npoaykuuu. OOopydoBaHME IPOKATHBIX LEXOB. TexHoJorus
MPOKATHOTO Mpon3BoAcTBa. OOKUMHBIE ¥ 3arOTOBOYHBIE cTaHbL. [IpokaTka paconnoro merasia. [Tpokarka
IPYTKOB M NPOBOJIOKU. ["'opsiuas mpokaTka JUCTOBOrO MeTajlia. X0JI0/1Has MPOKaTKa TOHKUX MOJIOC, JIEHT
1 (OJIbI'M U3 YEPHBIX U LIBETHBIX METAJIOB. ['opsiyast mpokaTka OeciioBHbIX TpyO. [IpoM3BOACTBO CBapHBIX
TpyO. Ilpokarka crienmanbHbeX npoduieit. Bonodyenne. TemmepaTypHble ¥ CHIIOBBIE YCIIOBHSI TTpOIiecca.
BoJloOunIbHBIT MHCTPYMEHT. YCTPOMCTBO CTAHOB M TEXHOJIOTHS BOJIOUYEHUS TPYTKOB U IPOBOJIOKH.
OcoOeHHOCTH BOJIOUCHUsI TOHYAHINeH M MUKPOHHOUW MpPOBOJIOKU. Bosouenune Tpyd. CBOOOIHAS KOBKA.
Oo6nacTi NpUMEHEeHHM s, TPEUMYIIECTBA M HEJIOCTATKU CBOOOAHOW KOBKHU. BuUibl MOKOBOK. DTarbl KOBKH.
Ky3neunsle onepanyu. [lItammoBka. MeTos! IITAMIOBKY: 00bEMHAsSI M JIMCTOBASI, TOpsTYasi M XOJIOAHAS.
Buabl mramnoB [yisi o0beMHOU 1mTamMnoBKH. OCHOBHBIE OIEpalu 0ObeMHOW ITaMIOBKH. JlucToBas
mrramnoBka. IIpeccoBanue. Cxema U pa3sHOBUIHOCTH ITpoliecca NpeccoBaHus. TeXHOJIOorus NpeccoBaHus.
[TpeccoBanue Tpyo.

7. JABOPATOPHBIE PABOTDI, IPAKTUKYMbI

V3MepeHue TOMIIMHBI OKUCHBIX U METAUIMYECKUX TIEHOK

MUKpOCTPYKTYPHBIN aHAJIM3 CBUHLIOBO-CYPbMSHUCTBIX CILIABOB

W3roToBienue 1 rpasiynpoBKa TepMonap

[TocTpoeHne auarpamMmbl COCTOSIHMS JKEJIE30YIJIEPOAUCTBIX CIUIABOB M MUKPOCTPYKTYPHBIM aHAJIN3
YIJIEPOJUCTBIX CTaJIell B PABHOBECHOM COCTOSIHUM.

TepMuyeckuil aHaJIu3 CBUHIIOBO-CYPbMSHUCTBIX CIUIABOB U ITOCTPOEHUE AUArPaMMBbl COCTOSIHUSA
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BriusiHue Terniopu3ndeckux CBOMCTB (POPMOBOYHBIX MAaTEPUATIOB Ha CKOPOCTD 3aTBEP/IEBaHUsI OTJIUBKHU.
Tepmuyeckast 00padOTKa YrIIEPOAUCTHIX CTaJIeH: OTITYCK
HcrnibiTaHue METaIJIOB Ha TBEPAOCTD

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®PEPATOB

JlauHbIi BUI paOboTH He npeaycMoTpeH YII.

9. IEPEYEHD BOITPOCOB K 3AUETY

1. MeTraummyeckuil TUI XUMUYECKOW CBsI3U. OCHOBHbBIE CBOMCTBA METAJIOB.MeTajlibl B IEPUOANYECKON
cucreme 3eMeHToB. Kpucramumyeckoe cTpoeHre MeTaljoB.

2. 1.1lenm u 3a1aun u3ydeHust Kypca. TeXHOMOTus Kak HayKa, BU] U 00JIaCTh TEXHUYECKOMW JIeATebHOCTH.
TexXHOJOrMYecKuil LMKJ, €ro CTaJuud W XapaKTepUCTUKU. Poyib MaTepuasioB B pa3BUTUM Hay4HO-
TEXHUYECKOTro Iporpecca.

3. Macmtal cTpyKTypbl:Makpo-,MIKPO-, CyOCTPYKTYpa, aTOMHO-KPHCTAJUIMIECKast CTPYKTYpa.

4. OCHOBHBIE MOHATUS: KOMIIOHEHT, (pa3a, CTPYKTYpHasl COCTABJIAIOIIAS.

5. Kpucrannuueckas cTpyKkTypa.

6. [ledpekThl KpUCTAIMUECKOro cTpoeHus. Buapl nedektoB, ux kinaccuduranus. ToyeuHble AeDEKThI.

7. Pu3nUecKre METO/Ibl UCCIIEAOBAHUS CTPYKTYPBI.

8. McribiTaHust Ha pacTsKeHUe M yAapHbli n3rud. MeTopl onpe/iesieHnst TBEpJOCTH.

9. MexaHu3M U KMHETHKA KpUcTaM3aluy MetaioB. CTpoeHre MeTalinueckoro ciutka. [Tomumopdgusie
NpeBpalieHus B MeTajllax.

10. duarpammsel hazoBoro paBHOBecus. PaBHOBeCHOe M HepaBHOBECHOE cocTosiHMEe crulaBoB. [Ipouecc
KPUCTATA3aLUK U (ha30Bble IPEBPALICHUS B CILIaBax.

11. Imarpammbl (pa30BOropaBHOBECHS [Jisl Cily4yasl IOJIHOM PacTBOPUMOCTH KOMIIOHEHTOB ApPYr B
Apyre,00pa3oBaHue IBTEKTUKU IIPU OIPAHUYEHHOIN pacTBOPMMOCTH KOMIIOHEHTOB.

12. CBs3bMeXIy AMArpaMMON COCTOSIHHSI UM TEXHOJOTMYeCKMMH CBOMCTBaMU. [duarpamma COCTOSIHUS
XK€JIe30-1IEMEHTHT.

13. Hanpsikenus u pedopmanus. Ynupyrasaepopmarms.Ilnactuyeckas aedopmaimsi MOHO- U
NOJIMKPUCTALIOB.

14. Mexanu3mbl miactuueckon nedopmaiiuu. CKOJbKEHUE IUCIOKAIMA,KaK TMPOLECC IIACTUYECKOTo
aegopMUpOBaHHUSL.

15. BimsHue rutactudeckoir gedopmali Ha CTPYKTYpy MeTayuloB. BiMsiHMe IU1acTUUecKOn
nedopmalMMHAcBOMCTBaMETAILIA - Ae(POPMAIIMIOHHOE YIIPOYHEHUE (HAKJIeN).

16. CBepXIu1aCTUYHOCTh METAJLIOB U CILIABOB.

17. UcxoaHble MaTepualisl U UX MOArOTOBKA K IUIABKE. Y CTPOMCTBO JOMEHHOW MEYH.

18. Texnonorusi nfomeHHON 1u1aBKU. [IpogykTel JoMeHHOW TuIaBKU. IlyTM MHTEHCH(UKaMKM TOMEHHON
TUIaBKU.

19. TIpoaykTsl mpsIMOro BOCCTAHOBJIEHUs xkeie3a. [IpomsBoacTBo rydvartoro sxenesa. [Ipon3BoacTBO
KPUYHOTI'O KeJle3a.

20. Tlpsmoe mojyvyeHHe SKUAKOrO MeTauia. [IpoGjaemMbl M TEPCHEKTHBBI Pa3BUTHSI BHEJOMEHHOM
METaJUTy prH.

21. Ucropuueckas crpaBka. CocTosiHME CTaJIEIUIaBUIIBHOTO MTPOU3BOACTBA B Poccun u B Mupe. OCHOBHBIE
PEaKLIMK CTAJIETJIABUIbHBIX IPOLIECCOB. PacKkuciieHue 1 JIerupoBaHue CTaJIH.
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dopma

22. TIpou3BOACTBO CTalM B MapTEHOBCKHMX TNieyax. KOHBepTepHBIE CIIOCOOBI MPOM3BOACTBA CTAJIH.
[Tpou3BOACTBO CTAM B JIEKTPUUYECKUX JYTOBBIX Mevax. BhliaBka cTaay B MHIYKIIMOHHBIX MeYax.

23. ITpon3BOACTBO BHICOKOKAYECTBEHHOM CTAJIM METOAAMH CIIEIIUAIbHON JIEKTPOMETAJUTYPrUr: BAKYYMHO-
AYroBOW MeperuiaB, MIa3MEHHO-AYTOBOM IMEperiaB, JIEKTPOHHO-Iy4YEBOI NEpeIuiaB, JIeKTPOILIAKOBbIN

MepernJiaB.

24. Ponb uBeTHbIX MeTa/u1oB U ux cruiaBoB B HTTI. [1pousBoactBo menu.

25. TIpou3BOACTBO HUKEJIS.

26. ITpou3BOICTBO AJTIOMUHUSI.

27. ITpon3BOJACTBO TUTAHA.
28. I1pou3BOICTBO MarHusl.

29. llenmm m 3agaun 0OpabOTKM MeTayuloB JaBieHueM. Kiaccudukanms mMeTonoB oOpaOOTKM METaJIOB
nasyieHreM. OcHoBHble nonoxxenuss OMJI. Harpes merasuia mpu OM/I.
30. OcHOBBI MPOKATHOTO MPOU3BO/ICTBA.

31. Bonouenue.

32. CBoboyHast koBka. Q6IacTH MpUMEHEHU s, PEUMYITIECTBA U HEIOCTATKA CBOOOIHOW KOBKH.
33. [ITamnoBka. MeTo/pl ITAMITOBKU: 0OBEMHAsI M JIMCTOBASI, TOPsTYasi U XOJOAHAS.
34. ITpeccoBanue. Cxema U pa3HOBUAHOCTH IpOLiecca MPECCOBAHMS.

10. CAMOCTOATEJIbHAA PABOTA OBYYAIOIIINXCS

Cooepotcanue, mpebo8anusi, Ycao8us U NOPIO00K OP2AHU3AUUU CAMOCTOSINMENbHOU padombvl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedeasiiomcs 8 coomeememeuu ¢ «llonodceruem 0o
OP2aHU3AUUU CAMOCTOSIMENLHOL PAOOMbL 00YUAIOULUXCSL», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Ilo xkaxcooii hopme obyueHUs: OUHAS/3A0UHASI/OUHO-3A0UHASL 3ANOAHAEMCS OMOENAbHAS. MAOAUYA

dopma oOydyeHHUs: oUHAA

Ha3zpanue pa3aenoB u rem

Buja camocTosATEJIbHOT PadOThHI
(npopadomka yueorozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska K coauu
3auema, IK3aMeHA U Op).

Oo0bem
B yacax

dopma KOHTPOJIs (nposepka
pewenus 3a0au, pedhepama u op.)

Pazpen 1. CtpoeHue u cBoiicTBa
YKCTHIX METAJLIOB

Tema 1. CTpoeHue U CBOMCTBa
YKCTHIX METAJLIOB

ITpopaboTka yueOHOro Matepuaa ¢
HCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
MH(OPMALMOHHOTO OOecTieueHust
JVCUUTUTAHBL.

IIposepka: Tecto

Pazpen 2. CTpykTypa METaJI0B U
METaJJINYECKHX CILIABOB

Tema 1. CrpykTypa MeTaLIOB U
METaJJINYECKHX CILIABOB

ITpopaboTka yueOHOro MaTepraa c
MCIIOJIb30BAHUEM PECypcoB yueOHO-
METOJUYECKOrO U
MH(POPMALIMOHHOTO 00eCIIeUeHH s
JAVCLUIUIMHBL.

IIposepka: TecTel

Paspnen 3. MeTobl KcclieJOBaHKA

ITpopaboTka yueOHOro MaTepraa ¢

10

IIposepka: TecTol
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska K coauu
3auema, IK3aMeHA U Op).
CTPYKTYPBI HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
Tema 1. Metoasl uccienoBaHust METOJUUYECKOTO U
CTPYKTYPBI nH(pOpPMaIMOHHOTO 0becrieYeH s
JUCUUIIIHBI.
Pazpen 4. Kpucrayumszanust IIpopaboTka ydeOHOro Matepuanac | 4 IIposepka: Tectol
METAJIJIOB U CIUIABOB MCIOJIb30BAHUEM PECYPCOB yIeOHO-
Tema 1. Kpucrannmzanus METOJUYECKOro 1
METAJIJIOB U CIUIABOB nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Pazpen 5. Ilnactuyeckas IMpopaboTka yuebHOrO MaTepuamac | 2 IIposepka: TecTs
nedopmanus WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
Tema 1. Ilnactuueckas METOIUYECKOTO 1
nedopmanus MH(POPMAIIMOHHOTO 0OeCTIeueHu s
JVCIUTUTAHBL.
Pazpen 6. ITpousBoacTBO 4yryna ITpopaboTka yyeOHOTO MaTtepuanac | 2 IIposepka: TecTel
Tema 1. ITpousBoacTBO UyryHa HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJUYECKOTO U
nH(pOpMaIMOHHOTO 0becTIeYeH s
JUCUUIIIHBI.
Paznen 7. [Ipsimoe nostyueHue IIpopaboTka ydeOHOro Matepuagac | 2 IIposepka: Tectol
JKeJe3a U ero NepCcreKTUBbL MCIOJIb30BAHUEM PECYPCOB yIeOHO-
Tema 1. IIpssmoe nonyyeHue METOIUYECKOro 1
JKeJe3a U ero NepCcreKTUBbL nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Pazpen 8. OcHOBBI IMpopaboTka yuebHOro Mmatepuanac | 4 IIposepka: TecTs
CTaJIeIIaBUILHOTO TIPOM3BOICTBA WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
Tema 1. OcHOBBI METOJUYECKOro 1
CTaJIeIIaBUILHOTO TIPOM3BOICTBA MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.
Paznen 9. OcHOBBI IPOU3BOICTBA ITpopaboTka yyebHOrO Matepranac | 4 ITpoBepka: Tectst
LIBETHBIX METAJIIOB HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
Tema 1. OCHOBBI IPOU3BOACTBA METOJUUYECKOTO U
LIBETHBIX METAJIIOB nH(pOpMaIMOHHOTO 0becTIeYeH s
JUCUUILIMHBI.
Pazpen 10. OCHOBBI TEXHOJIOTUHI IIpopaboTka y4eOHOro MaTepuaa ¢ 10 ITposepka: TecThi

00pabOTKH METAIIIOB
Tema 1. OCHOBBI TEXHOJIOTHH
00pabOTKH METAIIOB

MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTO U
nH(pOPMAIMOHHOTO obecreYeHusI
JUCLUIUIMHBL.

11. YYHEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl
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OCHOBHas

1. Agackun A. M., Cenos IO. E., Oneruna A. K., Kinumos B. H.. MarepuanoBeenne B MalllmHOCTPOEHUHT
B 2 4. Yacrtp 2. : Yueounk / Amackua A. M., Cenos 0. E., Onernna A. K., Kimmos B. H. ISBN
978-5-534-00041-2.— MzparensctBo FOpaiit, 2019 : [caiit]. — URL: https://www.urait.ru/bcode/437855

2. Anackun A. M., Cepos IO. E., Oneruna A. K., Kimmog B. H.. MaTtepuanoBeneHue B MallliHOCTPOECHHUMU.
B 2 4u. Yacte 1 : Yuebnuk / Apgackud A. M., CenoB 10. E., Ouernna A. K., Kimumos B. H. ISBN
978-5-534-00039-9.— UzparensctBo FOpaiit, 2019 : [caiit]. — URL: https://www.urait.ru/bcode/437854

3. Poros Baagumup Anekcannposud, [1o3Hsk ['eoprumt I'puropbeBrd. MammmHOCTpOUTEIbHBIE MAaTEPUAIIBI
Y 3aroTOBKM : YueOHUK /7151 By30B / PoroB Brnagumup Anekcannposud, I[Tosusik ['eopruit I'puropreBuy
ISBN 978-5-534-14001-9.— YOpaiir, 2021 : [caiiT]. — URL: https://urait.ru/bcode/467458

4. TInomkuH Bceponon BuktopoBuu. MarepuanoBenenue : YueOHUK st By30B / [TnomkuH BeeBoson
BukTopoBuu ISBN 978-5-534-12089-9.— YOpaiit, 2021 : [caiiT]. — URL: https://urait.ru/bcode/468556

JAOINOJHHUTEJIbHAsA

1. Bonnmapenko I'. T'., Kabanosa T. A., Peidanko B. B.. Marepuanosenenue : YueOuuk / boagapenko I'. .,
Kab6anosa T. A., Pridanko B. B. ISBN 978-5-534-07090-3.— UzpartensctBo [Opaiit, 2019 : [caiT]. —
URL.: https://www.urait.ru/bcode/431943

2. Kykosa M. A., Kupumios H. B., [Tetkosa A. I1., fIkoBunikas M. B.. Marepuanosenenue : [lpaktukym /
Kykoa M. A., Kupwios H. b., Ilerkosa A. I1., AxoBurnkas M. B. ISBN 978-5-7422-2696-3.— Cankr-
[MerepOyprckuii  monutexHuueckuii yHuBepcuter Iletpa Bemukoro, 2017 : [caiit]. — URL:
http://www.iprbookshop.ru/83297 html

3. Kapckuii, . M., UBanoBa, H. I1., Kyuc, [I. B., CBunynosuy, H. A.. MarepuanoBenenue : yuyeOHOe
nocooue / Kapckuit, WU. M., HWeanoBa, H. II., Kyumc, . B., CeugynoBuu, H. A. ISBN
978-985-06-2517-5.— Boiniimas mkosna, 2015 : [caiir]. — URL: http://www.iprbookshop.ru/48008.html

4. Mapkun B. B.. CoBpeMeHHbIe MpoOJieMbl HayK O MaTepuayiaXx M Ipoleccax : ydyeOHoe Mmocodue IUist
CTYACHTOB Y MAaruCTPaHTOB HAlpaBJIEHUN «MaTepUaJIOBECHUE U TEXHOJIOTUM MATEpUaJioB» U
«TexHudeckas ¢pusuka» / Mapkun B. b. ISBN 978-5-7568-1327-2.— Antl'TY, 2019 : [caiit]. — URL:
https://e.lanbook.com/book/292781

yueOHO-MeTOou9ecKas

1. Meronuyeckrie yKa3aHWsl JUISI  CAMOCTOSITEJIbBHOM  paOOTBl  CTYAEHTOB IO  JIUCHUILIMHE
«MarepuanoBeneHue» s CTyJeHTOB OakanaBprara Bcex popm oOyuenus / ISBN in_full_6578.

2. ConoBbeB A. A., Peioun B. B., Maxmyn-AxyHoB M. 10.. Mertonuyeckue ykazaHHs TIO BBITIOJTHEHHIO
Ja00paTopHbIX padOT MO MAaTEepPUATOBEJCHUI0 M TEXHOJOTMM KOHCTPYKIMOHHBIX MAaTepHajioB s
CTyJEHTOB OakajiaBpuara, CriellaITeTa 1 MarucTparypnl Beex hopm odyuenust / ConoBbeB A. A., PpiouH
B. B., Maxmya-AxyHos M. 10..— VIV, 2019

CormacoBaHo:

7 biduwomeans 200 Tracth ¥ | oAy

JI0JKHOCTb COTPY IHHKA Hay4HOH OMOANOTeKK PHO NOJINHCH
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0) IIlporpamvHoe oGecneueHue
- OneparonHas cucrema "AJbT oOpazoBaHue"
- OducHpii naketr "Mou opuc"

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpazoBatenbHbii pecypc IPRsmart : 31ekTpoHHO-OMONMMOTEYHAast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAs GHOINOTEKA :
caiit / OOO DyeKTpOHHOE U3IATEILCTBO «IOPAUT». — Mocksa, [2023]. - URL: https://urait.ru. — Pexxum
AOCTyIa: AJIs1 3aPETUCTPUP. NOJIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbmoreka TexHnueckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
3J1eKTPOHHO-OnOmoTeuHass cucrema : caltr / OOO «Ilomutexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: 1is 3apeructpup. nois3opatesneil. — Tekcr
: QIIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJEKTpOHHAs MeJULMHCKas OuOimoteka : 0a3a nmaHHbeiXx : caidt / OO0
«BpIciasi 1mKoJa OpraHW3alMd W YOpaBJIeHUs 3/paBOOXpaHeHUuEeM-KOMITIeKCHBI MeAUIMHCKUT
KOHCAITUHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pe:xxum noctyna: njist 3apeructpup.
noJib3oBaresien. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bonbinas MeuIMHCKas: OMOIMOTEKA : SJIEKTPOHHO-O0nbmMoTevHas cucrema : cat / OO0 «Bykar».
— Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum poctyna: Ijsi 3aperucTpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlans : anekTpoHHO-0nOmoTeuHast cucrema : caiit / OO0 DBC «Jlanb». — Cankt-IlerepOypr,
[2023]. — URL: https://e.lanbook.com. — Pexxum nocryna: [jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 3BC Znanium.com : 3JeKTpoHHO-OMOMMOTeYHast cuctema : cadt / OO0 «3HaHMym». - MOCKBa,
[2023]. - URL: http://znanium.com . — Pexxum poctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koncyabrantllmoc [DJuekTpoHHbINl pecypc]: cnpaBouHas npasoBasi cucrema. / Q00
«KouncyabTant ILmoc» - JiekTpoH. aaH. - Mocksa : KoncyasTantlLioc, [2023].

3. ba3pl JaHHBIX NePHO/gUYeCKUX H3JaHH:
3.1. eLIBRARY.RU: nHayuHas snektpoHHass OubOnmoteka : cait / OOO «HayuHas DnekTpoHHas

bubmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum poctynma : mis aBTOpH3.
1oJib30Baresen. — TEKCT : 3JIeKTPOHHBII
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3.2. DnextpoHHas 6udmoTeka «M3marenbekoro jqoma «['pederHukoB» (Grebinnikon) : a5meKTpoHHas
oubmmoreka / OO0 U]l «['pebennukoB». — Mockpa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum octyna : aJist aBTopu3. nojib3oBatesieil. — TeKCT : 3JeKTPOHHBDIA.

4. depepanbHasa rocygapcTBeHHas wuH(popmamnonnass cucrema «HammonaabHasi
3JIEKTPOHHAA ONOJHOTEKA» : 3JIeKTpOoHHas 6udanoreka : caiit / PI'BY PI'b. - Mocksa, [2023].
— URL: https://u36.p¢. — Pe:xum nocryna : ajs nojab3oBarejeil HaydHou 0udanorekn. — Teker
: 3JIEKTP OHHBIIA.

5. Poccuiickoe oopa3oBanue : (heaepanabHbiili moptan / yupeaureab ®PI'AY «PUITO». -
URL: http://www.edu.ru. — TekcT : 3J1eKTp OHHBI.

6. DnekTrponHasa OubamoreuHass cucrema YJal'V : moayiab «DJeKTpoHHass OHOJHOTEKA»
ABUC Mera-ITIPO / OO0 «/lata dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pe:xxum
JIOCTYNA : JJIsl M0JIb30BaTeJiell HaydYHoil 0H0anoTeKH. — TeKCT : 3JeKTP OHHBIII.

CornacoBaHo: A
[ /Y Y
Huskenep seayiuit ! Hvpenro HD.B. / LI L {,w;f' !

Jlnmocth corpyanuka YHTT iy TIEUNIE ) T

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AyauTtopuu 1ist pOBeICHUS JICKIUIA, CEMUHAPCKUX 3aHSITUH, TSI BBITIOJTHEHH ST TaOOPAaTOPHBIX paboT 1
NPAaKTUKYMOB, [UIsl TMPOBEAEHUS TEKYIIEro KOHTPOJII U IPOMEKYTOUYHOW AaTTecTallud, KypCOBOTIO
MPOEKTUPOBAHMSI, TPYIITOBBIX M UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxo0umoe)

AyauTopuM YKOMJIEKTOBaHbl CIELMAIM3UPOBAHHON MeOenblo, y4eOHOW OCKOH. AyauUTOpUHM [Jis
MIPOBEJCHUSI JICKITMIA 000PYI0BaHbI MYJIBTUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsI MH(OPMAIIUN
OostboN ayauTopun. [ToMerieHus 1151 caMOCTOATENIbHON padOThl OCHAIIEHbI KOMIIBIOTEPHBIN TEXHUKON C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «MHTepHeT» W oOecrieyeHWeM JOCTyra K 3JeKTPOHHON
MH(POPMALIMOHHO-00pa30BaTeIbHON  cpelle,  2JEKTPOHHO-OMOIMoTeyHoit  cucteme.  [lepeueHb
000pyI0BaHUsI, UCIIOJIb3YEMOT'0 B Y4eOHOM TIporiecce:

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

- KomnblotepHast TexHuKa

- [leur mydenbrag SNOL 8.2/1100

- Muxkpotsepaomep [IMT-3M

- Tepnomep TIM-2

- Crarmonapssiil yaHuBepcainbHbii TBepaomep METOJIADB 701

13. CHEIUAJIBHBIE YCJIOBUA /14 OBYUYAIOIIINXCA C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMU 310POBbA

B ciyyae HeoO6X0AMMOCTH, 00YJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMHI BO3MOKHOCTSIMH 3[J0POBbSI
(Mo 3asBJEHUI0 O0YYAIOIIErocs) MOTYT TMpelaraTbCs OAHU W3 CJEAYIIIMX BAapHAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIVBHAYATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- A JMI C HapyLIeHUsIMU 3pEHHUs: B IeYaTHOM popme yBeaMueHHbIM wIpugTOoM; B (popme
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3JIEKTPOHHOTO JOKYMEHTa; B ¢dopMme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBUIyaJbHblE KOHCYJbTAllMd C  [PUBJICUYECHUEM
TH(I0CYpAONIEPEBOIUMKA; UHIVBUYAJIbHBIE 3a/JaHNS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIeHUsIMU cliyxa: B mnevyaTHou c¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHaJIbl C CYyOTUTPaMK; MHAVBUIYaJIbHbIE KOHCYJIBTALMN C IPUBJICYEHUEM CypIONEepPEBOTUNKA;
VH/IMBUAYyaJIbHbIE 3aJaHNUS U KOHCYJIbTALUH;

- Ui JIML C HapylleHUsMM OIOPHO-ABMIATENILHOTO armapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBUILYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIOJB30BaHUS B YY4eOHOM IMpolLiecCce YaCTUYHO/HMCKITIOUUTEHHO
AUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOTHi, opranu3aims padotsl [II1C ¢ obyyaomumucsa ¢ OB3 u
MHBAIM/IAMH TIPElyCMaTPUBAETCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00pa30BaTEIbHON Cpejie C y4eTOM MX
MHIUBUIYQIBHBIX ICUXO(U3MYECKUX OCOOEHHOCTEM.

Houent, Kanaugar ¢pusuko- ConoBbeB AjekcaHap AJEKCaHAPOBUY
PazpaboTtunk MaTeMaTUYECKUX HayK
JIOJXKHOCTB, yueHas CTelleHb, 3BaHKe 0)4(0]
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11. YHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE
OBECIHHEYHEHHUE JUCHUIIVINHbI

0)IlporpammHoe o0ecnieueHue:
1. OC Anbt Pabouas cranmus 8

2. MoiiOduc CrannapTHBIN

B)I[Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI:

1. DyIeKTpPOHHO-0UOIHOTEYHbIE CHCTEMBbI:

1.1. Ludposoit obOpazoBatenbHbli pecypc IPRsmart : 3mekTpoHHO-OMOIHOTEYHAS
cucrema : caiit / OOO Komnanus «Aii [Tu Ap Meauay. - Caparos, [2024]. — URL: http://
www.iprbookshop.ru. — Pexxum moctyma: aias 3aperucTpup. moJib3oBaTeneit. - Tekcr
3JIEKTPOHHBIMN.

1.2. O6pasosatensuas mnatdgopma FOPAUT : oGpasoBaTenbHblil pecype, 2EKTPOHHAS
oubamorexa : caiir / OO0 DiekTponHoe M3naTenbcTo «FOPAMTY. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum qoctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : JIeKTPOHHBIN.

1.3. baza nanubIX «3JnekTpoHHas 6ubmuoreka Texuudyeckoro BY3a (OBC «KoucynpTanT
CTYZCHTA») : 3JIEKTPOHHO-0MOIHoTeuHas cuctema : caiit / OO0 «Ilomurexpecypey». — Mocksa,
[2024]. — URILhttps://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mocrtyma: mis
3apPEruCTPUP. MOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAst MEAULIMHCKAs OnbinoTeka : 6a3a JaHHBIX : CalT /
00O «Bpicuias mIKoOIa OpraHU3aluy U YIPaBJIeHUs 31paBooxpaHeHrneM-KoMIekcHbli
MEAMIIMHCKUI KOHCAATHHI». — Mocksa, [2024]. — URL:https://www.rosmedlib.ru. — Pesxum
JIOCTyNa: JUIsl 3apETUCTPUP. MOJIb30BaTeNeH. — TEKCT : 3JIIEKTPOHHBIN.

1.5. bBonpmast MeauuuHCKas OMOIMOTEKa : 3JIEKTPOHHO-OMOIMOTEYHAasl CUCTeMa : CalT /
00O «bykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTIA: JI7Is 3apErUCTpUp. MoJab30BaTenel. — TeKCT : 3JIeKTPOHHBIH.

1.6. OBC Jlanp : snexTpoHHO-OMOMMoTeyHast cuctema : caut / OOO OBbC «Jlaupy». —
Cankr-IletepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum moctyna: s 3apeructpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. O9BC Znanium.com :3ieKTpoHHO-0nOmroTeuHas cuctema : cait / OO0 «3HaHIyM».
- Mockaa, [2024]. - URL.: http://znanium.com . — Pexwum f0CTyIIa : It 3apETUCTPHP.
nosab30BaTesen. - TEeKCT : JIIEKTPOHHBIM.

2. KoncyasrantIliatoc [ DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cucrema. / OO0
«Kouncynbrant [Tnrocy - Onektpon.naH. - Mocksa :Koncynpsrantllntoc, [2024].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AHUI:

3.1. eLIBRARY.RU: nayunas snekrponHas OubOmuoteka : cadt / OOO «Hayunas
DnexTponnas bubanoreka». — Mocksa, [2024]. — URL.: kip://elibrary.ru. — Pexxum moctyma :

JUISL aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBII

3.2. DnextponHas 6mubimoteka «M3marensckoro goma «I'pedbernukoB» (Grebinnikon) :
anektpoHHas oubmmoreka / OO0 U] «['pedbennuko». — Mocksa, [2024]. — URL: https://
id2.action-media.ru/Personal/Products. — Pexwm qocTyma : st aBTOPH3. MOJIb30BATEICH.

— Tekcr : 27eKTPOHHBIH.

4. @enepanbHasi rocyaapcrpeHHasi uHpopmanuoHHasi cucremMa «HamuoHaabHas
3J1eKTPOHHAs OU0/IMOTeKay»: 3NeKTpoHHast bubnmoreka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL:https://H36.pd. — Pexxum noctyna : 1u1st monb3oBareneil Hay4YHoi 6ubiaroTeku. — Teker :
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3JIEKTPOHHBIMN.

5. Poccwuiickoe obpasoBanue: ¢enepanbublii mopran / yupeautens OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3JE€KTPOHHBIA.

6. OuexkrponHas OumOamoreuynass cucrema Yal'V : wmoagyiab «DIeKTpOHHas
OuoOIIMoTEKAY ABUC  Mera-IIPO / OO0  «/lara Okcopecc». —  URL:

http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : [ist mojib30BaTesieii Hay4HOW OMOIUOTEKH. —
TeKCT : AIEeKTPOHHBIN.

e [lporpammuoe obecneveHHe:
1. OC Microsofl Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoitOdjuc Crannapribiin
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