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1 MACHOPT PABOYEIT IPOrPAMMbBI YUEBHOI1
JTACIATITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouass mporpamma y4eOHOU aMCUUIUIMHBI «MaTepuaaoBeIeHUE» SIBJISETCS YacThIO
IIPOrpaMMbl TIOJrOTOBKU CIELHUAINCTOB cpenHero 3BeHa B coorBercTtBuuM ¢ PI'OC CIIO mno
cnermanbHocTH  44.02.06  IIpodeccrmonanbHoe oOyuenue (mo ortpacisam). OOpaboTka MeTaIoB
TaBIICHUEM.

Pabouas mporpamma coctaBieHa st OYHON (OPMBI O0YICHHS.

1.2 MecTo JTUCHUIUIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHAIBHOMH 00pa30BaTeIbHOM
MPOrpaMMbl

VYyeOHasi MUCHUIUIMHA BXOAMUT B 00S3aTENIbHYI0 4acTb MPO(ECCHOHATHLHOTO Y4eOHOro IMKIIA
IpOrpaMMbl TOATOTOBKM CIIELUAIMCTOB CPEJHEr0 3BEHa - OTpacieBble 00menpodeccnoHaIbHbIe
JUCUUILIMHBI, YCTaHABIMBAEMbIE JJIs CIIELIMAIBHOCTH.

HucuunnuHa «MartepuanoBefeHre» O0a3upyeTcsi Ha 3HAHUAX M YMEHUSX, MOJYYEHHBIX MpU
W3YYEHUU JUCHUIUINH «XUMHs» U «DuU3ukam.

1.3 Lenu u 3aga4u AUCUMIIMHBI — TPeOOBaHUS K Pe3yJIbTATaM OCBOEHUS TUCHHUILINHBI:

B pe3ynbrate 0CBOCHUS MUCIUTUTHHBI O0YYaIOIIHICS 00JIHCEH
ymems.
V1-pacno3naBate M KiacCH()UUIUPOBATh KOHCTPYKIIMOHHBIE M CHIPHEBBIE MaTEpHAJBI 10
BHEIIIHEMY BUJIY, IPOUCXOXKICHHUIO, CBOMCTBAM;
V2-onpenenars BUJIbl KOHCTPYKLIMOHHBIX MaT€pUaJIOB;
V3- BbIOMpaTh MaTepHalibl AN KOHCTPYKLUMHA 1O WX HA3HAYCHUIO U YCIOBHSIM
IKCILTyaTaIuH;
Y4 -HpOBOI[I/ITI) HUCCIICO0OBAHUA U UCIIBITAHUA MaTepI/IaJ'IOB;
3HAmMm»v.
31 -3aKOHOMEPHOCTHU MPOIECCOB KPHUCTAIUIM3AIMHN U CTPYKTYPOOOpa30BaHUSI METAIUIOB U
CIUTAaBOB, OCHOBBI X T€PMOOOPAOOTKH, CIIOCOOBI 3aIIUTHI METAJLUIOB OT KOPPO3HUU;
32-knaccuuKauio U crnocoObl MOTYYeHHUS] KOMITO3UIITMOHHBIX MaTepUasoB;
33-npuHLUIBEI  BHIOOpPA KOHCTPYKIIMOHHBIX MAaTe€pHAlOB [ HMX NPUMEHEHUs B
MIPOU3BO/ICTBE;
34-cTpoeHHe U CBOICTBA METAJNIOB, METOBI UX UCCIIEIOBAHUS;
35-kiaccuuKamo MaTEPHAIOB, METANIOB U CIIJIABOB, 00JIACTH UX MPUMEHEHUSI.

CopepxaHve JTUCHUIUIMHBI OPUEHTUPOBAHO HA IOJATOTOBKY CTYAEHTOB K OCBOEHHUIO
npoeCCUOHATBHBIX MOJYJe OCHOBHOM mpodeccHoHaIbHOM 00pa30BaTeNbHON MPOTrPaMMBI IO
CHEHaTIbHOCTH U OBJIAJICHUIO MPOPECCHOHATBHBIMU KOMIETEHIIUAMU:

[IK4.1 VYyactBoBaTh B IUIAHUPOBAHWU JACSITENBHOCTH TMEPBUYHOTO  CTPYKTYpPHOTO
OIpa3 IeIICHU.

[1K.4.2. YuacTBOBaTh B pa3pabOTKe U BHEAPEHUU TEXHOJIOTUYECKUX MPOIIECCOB

[1K.4.3. Pa3zpabateiBath 1 0QOPMIIATH TEXHUUYECKYIO TOKYMEHTAIIHIO

[1K 4.4 ObecnieunBaTh COOIIOICHNE TEXHOIOTUUECKON U TPOU3BOICTBEHHOW TUCIIUTIUTAHEI.

IIK 4.5 Cobnronenue TeEXHUKN 0€30I1aCHOCTH
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B nporiecce 0cBOGHUS AUCHUIUIMHBI Y CTYACHTOB JOJDKHBI (POPMUPOBATHCS OOIIME KOMITETCHIMN:

OK 1. IloHMMaTh CyIIHOCTh U COIMAJIBHYIO 3HAYUMOCTH CBOEH Oynymieil mpodeccuu, mposBIsATh
K HEW YCTOMYMBBINA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEILHOCTD, ONPEACIATh METO/IbI PELICHUS
poeCCHOHATBHBIX 33]a4, OLEHUBATh UX YPPEKTUBHOCTh U KA4ECTBO.

OK 3. OueHuBarh pUCKH U IPUHUMATDH PEIICHUS B HECTAHIAPTHBIX CUTYALUAX

OK 4. Ocy1mecTBIsATh MOUCK, AaHAINU3 U OLIEHKY WH(POpMALUK, HEOOXOJMMOH JUIsl TOCTAaHOBKH U
pereHust mpohecCUOHAIBHBIX 3a/1a4, IPOPECCHOHATBHOIO U TMYHOCTHOI'O PAa3BUTHS.

OK 5. Ucnonb3oBath HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH IS
COBEpPILEHCTBOBAHMS TPO(ECCUOHAIBHON AEATEIbHOCTH.

OK 6. PaboraTh B KOJJIEKTUBE U KOMaH/JI€, B3aUMOJICHCTBOBATh C PYKOBOJCTBOM, KOJIJIETaMH H
COLMAJIbHBIMU MTAPTHEPAMHU.

OKS. CamocTosTenbHO ONpeaensaTh 3a1a4i IPoPECCHOHATBHOIO U IMYHOCTHOTO PA3BUTH,
3aHUMAaTbCA CaMOO0pa30BaHMEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHHE KBATH(PHUKALINY.

OK 9. OcymecTBiisATh Npo(ecCHOHANBHYIO IESTEIHOCTh B YCIIOBHUSIX OOHOBJICHHUS €€ LieNeH,
COZIEP/KAHUS, CMEHBI TEXHOJIOTHH.

OK11 Ctpoutb npodeccnoHaIbHYIO IEATEIBHOCT C COOII0CHUEM TPABOBBIX HOPM, €€

PETYIUPYIOIIUX.
1.4 KoanyecTBO 4acoB HA OCBOEHHE MPOrPAMMBI AU CHUILIHHBI:
MaKCHMaJIbHOW yueOHOU Harpy3ku oOydatomerocs 175 yacos, B TOM 4ucie: -

00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku odyuatomierocsi 117 gacos;
- CaMOCTOSITEIBLHOM paboThl 00yJaroIerocs 58 4acos.



2 CTPYKTYPA Y COAEP)KAHHUE YYEBHOW TUCIUATIINHBI

2.1 O0beM y4eOHOM TUCHUILVIMHBI U BUIAbI Y4eOHOI padoThI

Buj yuednoii paGéoTsi

Oobvem uacos

MakcumanbHas ydeOHas Harpy3Ka (Bcero)

175

Oo0s3aTesibHAA ayIMTOPHAsl y4eOHasi HArpy3Ka (Bcero)

117

B TOM YHCJIC:

- 1a00paTOPHBIC 3aHATHUS

He npenycmotpeno

- IPAKTHYECKHE 3aHATHI 39
- KypcoBasi pabota (IpoeKT) He npenycmotpeHo
CamocTtosiTeqibHasi paGoTa odyualomerocsi (Bcero) 58

B TOM YHUCJIC:

- caMoCTOsTeNbHas padoTa HaJl KypCOBOU pabOTOi (TTPOEKTOM)

He mpenycmotpeno

- BHEAYJUTOPHAsI CaMOCTOsITEIbHAs paboTa

58

dopma NpoMeKyTOUHON aTTeCTalluu — Oughpepenyuposantviil 3auem, 3K3aMeH




2.2 TemaTu4yeckuii IVIaH U coJiepPKaHue Y4eOHOM THCHUILINHBI «MaTepuasoBeneHue» 1Js 04HO GopMbl 00yUeHMsI

HaunmeHnoBaHue Copaeprxxanue y4e0HOro MaTepuaJia, JJadopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbLHAS O0bem yacos Yposenn
pa3aesioB U TeM padoTta odyyarommxcsi, KypcoBasi padot (IpoeKT) 0CBOCHHSI
1 2 3 4
Bxoanoit koHTposb. MHCTpYKTHBHBIH 0030p MPOrpaMMbl MPO(HEeCCHOHATBHOTO MOIYJIS M 3HAKOMCTBO 1
CTY/ICHTOB C OCHOBHBIMH yCJIOBUSIMH U TPEOOBaHUSIMH K OCBOCHHUIO OOIIUX U MPOPECCHOHATBHBIX
KOMIIETECHIIUH.
Paznen 1.CTpoeHne U KpUCTAUIN3AIUS METAJJIOB
Tema 1.1. Copaeprxanue yuedOHOro MaTepuasia 6
ATOMHO- 1 | Onpenenenne aroma. CtpoeHue aroma. THIBI KPACTALNTHIECKUX PEIIETOK. 2 1,2
KPHCTALIHHCCKOE |75 Ty gy KPUCTAJUTHYECKUX PemETOK JleeKThl peréTok 2
CcTpoeHune =
METALIOR 3 | CpoiicTBa METAJIOB U CILUIABOB 2
Tema 1.2. Conep:xanue y4eOHOro MaTepuaJia 6
Kpucraumsanus | 1 | CymrocTs kpuctautusanuu. OakTopsl, BIUSIOIKME HAa pasMep U popMy 3epHa. 4 1
MeTaN10B
IIpakTH4ecKkue 3aHATHS 2
1 | Ilpaktnueckast pabora Nel HaOmoneHne ¢ TMOMOINBIO OHOJIOTMYECKOTO MHKpPOCKONa 32 2 2
KpHCTAUIM3alueil U3 pacTBOPA COJIH.
Pasnes 2.MeToab! HccIeJOBAHUA M MCIIBITAHUSI METAJIJIOB U CILJIABOB
Tema 2.1. Conep:xanue yueOHOro MaTepuasia 8
Mertoanl 1 | Makpockonuueckuii aHamu3. MUKPOCKOTIMIECKUI aHAIIN3. 4 1
uccjaeI0BaHus
:«?:Zﬁ?(’)ib:l I[IpakTHYecKkue 3aHATHSA 4
2 | lpaktuueckas pabora Ne2 MakpockonnuecKkuii aHa 3. BeIssBIeHHE IMKBAIIUH CEPBI. 2 2
CILTAROR 3 | Ilpaktuueckas padora Ne3 IlpuroroBnenue Mukpoungos. 2
Tema 2.2. Copaepxanne yueOHOr0 MaTepHaJia 2




duznyecKue 1 | Hepa3pymaroniye MeTo bl UCCIICIOBAHUS U KOHTPOJISI KAa4eCTBA METAJIIOB. 2 1,2
MeTOAbI
uccjae10BaHus
CTPYKTYPBI
MeTAJJI0B U
CILJIABOB.
Tema 2.3. Copaepxxanne yueOHOro MaTepHuaJia 8
Mexannveckue 1 | McplTanus Ipu CTaTUYECKAX HAarpy3kax. VcIeITaHus TPy THHAMUYECKUX HArpy3Kax. 4 1
CBOlicTBa
IIpakTnyeckune padoTel 4
MeTAJJIOB U MeTO/ABI 2T Sora e AT _ 2 >
o
R —— paktuueckas padota Ne 4 V3yueHne MeTOIMKHA U3MEPEHUS TBEPIOCTH METAJUIOB 110
bpunemnto u Poxseiy.
Pa3zpnen 3.0cHOBBI TEOpHH CILIABOB
Tema 3.1. Conep:xanue y4eOHOro MaTepuaJia 6 1
Oo0wmas 1| XapakTepucTiKa OCHOBHBIX (ha3 B CIUIaBax 2
XapaKTepuCcTHKA =
P P 2 | [lytn ynpouHeHus ctanell 1 CIUIaBOB 2
MeTALTHYeCKHX
CILIABOB. IIpakTHyeckue 3aHATHS 2 2
5 | Ilpaxtrueckas padota Ne 5 Jluarpamma cOCTOSIHUS CIIJIaBOB 4
Tema 3.2. Conep:xanue yueOHOro MaTepuasia 16
JuarpamMmel 1 | JlmarpaMMbl COCTOSTHUS CIDIABOB C HEOTPaHUYEHHOW U OTPaHUYCHHON PaCTBOPHUMOCTHIO 2 1
COCTOSTHMS KOMITOHEHTOB B TBEPJIOM COCTOSTHHUH.
cniapos 2 JII/IanaMMBI COCTOsSIHUA CINIaBOB C XUMHYCCKUM COCIUMHCHHUEM, OBTCKTHYCCKHM U OBTCKTOHIHBIM 2
BYXKOMIIOHEHTH
ABYXKOMIIOHE MIpeBpaIlCHUEM.
bIX CHCTEM.
I[pakTnyeckne 3aHATHS 6
6 | Ilpaktuueckas padora Ne6 IlocTpoeHue quarpaMm COCTOSIHUSI CIUTAaBOB € HCTIOJIB30BAHUEM METOAA 4 2
TEPMUYECKOr0 aHaIu3a.
7 | Ilpaktnueckas padora Ne7 PemeHue 3a1ad4 1o AuarpaMMaM COCTOSTHHS ABYXKOMIIOHEHTHBIX CHCTEM. 2 2
CamocTtosiTesqbHast paboTa 00y4ar0HXCS 6




| 1 | Pemenue 3agau mo quarpaMmmamM COCTOSIHUSI ¢ TIPUMEHEHHEM MpaBuiia OTpe3KoB. PacuéTHo- 3
rpaguueckas padora.
Paznen 4. YKene3oyrJiepoaucrbie CIUIABbI
Tema 4.1. Coaepsxanue yueOHOro MaTepuaJia 14
Huarpamma 1 | JImarpamma cocTosTHUS « JKene30-IeMeHTHT ». 2 1
COCTOHUS 2 | Jluarpamma cocrosuus «XKeneso - yraepom» 4
EesoyraepoIeT IMpakTnyeckue padoTsI 4
bIX CILIABOB.
8 | IlpakTrueckas padota Noe8 MukpoaHaiu3 yriepoauCThIX CTAICH. 2 2
9 | IIpakTrueckas padota Ne9 Mukpoananu3s OeNbIX YyTYHOB B pABHOBECHOM COCTOSIHUH. 2
CamocTrosiTesqibHasi padoTa 00y4Yarommxcst 4
1 | Bemonmauts pedepar Ha Temy: l[locTpoeHne KpuBBIX OXJIaxaeHWs (HarpeBa) W aHAIM3 TPEBPALICHHM, 4 3
IMPOUCXOJAIINX B CTAIIAX U UyT'YHaAX.
Tema 4.2. Conep:xanue yueOHOro MaTepuaJa 14
Bausinue yriepoaa, | 1 | Knaccudukaius yriepoaucThiX cTanei 4 1,2
MOCTOSIHHBIX
npuMecei u
3‘123?:;?;2: CamocTosiTeibHAas padoTa 00y4yalonuxcs 10
CBOMCTRA CTAIM. 1 | BemonHuts pedepat Ha TeMy: BiusiHue yriepo/ia 1 IOCTOSHHBIX TIpUMeceii Ha CBOICTBa CTaln 10
2 Bremoaauts MMPE3CHTALIUIO HAa TEMY: MCTOI[BI HCIIBITAHUA MaTCPUATIOB 3
Tema 4.3. Uyrynsl. | Coaepxxanue y4e0HOT0 MaTepHuaJia 6
1 ‘ Cepnle, BBICOKOTIPOYHBIE, KOBKHE YYTYHBI. 2 1
IIpakTUyeckue 3aHATHSA 4
10‘ [pakTrdeckas padota Nel) MukpoaHau3 cepbiX, BBICOKOIMPOUYHBIX, KOBKHX YYT'YHOB. 4 2
Tema 4.4. Coaeprxanue y4e0HOro MaTepuaJia 4
OcHoBBI 1 ‘ OTKUT ¥ ero Ha3HaueHue. 3aKajaka CTajau, CIIOCOObI 3aKaJIKH. 2 1,2




TepMHYECKOM
00padoTKM CIJIABOB.

2 | OTIIyCK CTaJiu U €r0 BUJIBI.

Paznen 5S.Koncrpykuu

OHHBbIC MaTepHaJibl.

Tema 5.1. Coaepsxanue yueOHOro MaTepuaJia
Koncrpykunonnsl | 1 | KOHCTpYKIIMOHHBIE YIIIEPOJHUCTHIE CTAIIH. 1,2
e cTaM 00mero o [lizrococToiiKue cTam 2
Ha3HaYyeHMusl.
Tema 5.2. Coaeprxanue yuedOHOro MaTepuasia 35
JlerupoBanubie |1  |[KiaccuduKaius JIETMPOBAHHBIX CTANCH. BIIHsAHHE JIETUPYIONMX JIEMEHTOB. 2 1
CTajIn. 2 [KoppO3HMOHHOCTOMKHE CTaIH. 2
3 [Xnamocrolikue cranu 2
I[pakTHYecKue 3aHATHS 9
11 |IIpaktuueckas pabora Ne 11 MukpoaHanus JerupOBaHHBIX CTaJeH. 3 2
12 [[Ipaxtudeckas padota Nel2 Omnpenenenne BUIOB CTalIel IO MapKHPOBKE. 4
13 [[Ipaxtudeckast pabota Nel3 Bribop Mapku JIerHpOBaHHBIX CTaJICH IS IeTanel B 3aBUCIMOCTH OT 2
YCIIOBUI X pabOTHI.
CamocTtosiTeqibHasi paboTa 00y4yaroluxcs 20
Brimonnuts pedepar Ha TeMmy: BimsHHE nerupyrommx 31€MEHTOB Ha CTPYKTYpPY M CBOICTBA CTalH. 3
Knaccudukaius JerupoBaHHbIX CTAJICH. 20
[loaroroBuTth cooOmieHue Ha TeMy: JledeKTsl IETnpOBaHHBIX CTaJeH
BrimoHuTh pedepat Ha Temy: VI3HOCOCTOMKHE CTalH M CIUIABBI
Pa3nen 6.UHcTpyMeHTAIBHBIE CTATH U TBEPAbIE CIJIABDI.
Tema 6.1. Coaepxxanne yueOHOro MaTepHuajia 4
Knaccupukanuss 1 TpeGoBaHus K HHCTPYMEHTAIBHBIM CTAJISAM, YCIOBHS MX SKCILUTyaTaIlUH. 2 1,2
HHCTPYMEHTAJIbH BIX
craneii u couiaBoB. 2 [Kimaccudukanust HHCTpYMEHTaIBHBIX CTaleH 2
Tema 6.2. Coaepxanne yueOHOr0 MaTepHaJia 12
Cranu st pexymerol  |Crany ist pexyIero MHCTPYMEHTA ¢ HU3KOM TEMIOCTOMKOCTBIO ¥ TIOBBILIEHHON MPOKAJIUBAEMOCTHIO, 2 1,2
"

OBICTPOPEKYIITHE CTAIIH.
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IITAMIIOBOIO 2 |ItamnoBsie cTaNH. 2 1,2
HHCTPYMEHTA. CamocTtosiTeqibHast paboTa 00y4arouxcs 8 3
1 BemonHuTh npe3eHTanuio Ha TeMy [IpoMBIIIIeHHBIE METANIBI U CILUIABBL. 8
Tema 6.3. Coaepxxanne y4eOHOr0 MaTepHuasia 12
Kopposust MmeTa/ioB (1  [Koppo3us METAILIOB U CILIABOB. 2 1,2
u
CII1aBoB. CaMocTosiTeJbHast padoTa 00y IMuXCst 10
Bremomauth pedepar Ha Temy: Koppo3moHHBIE MeTaTel U CIuTaBbl; JKapocToiikue u 10 3
JKapOIIpOYHBIC CTAJIU U CILIaBbI
Pa3nen 7. HoBble MeTa/inyecKkne MaTepuadbl.
Tema 7. Conep:xanue yueOHOro MaTepuaJa 4
KoMnozunuonsbie 1706 5 1
MaTepHATbL. 11251 XapaKTEPUCTHKA KOMIIO3ULIMOHHBIX MaTE€PUAJIOB
2 | BonokHUCTBIE KOMITO3UIIMOHHBIE MAaTEPUAIIBI 2
Pa3nen 8.IlBeTHBbIE MeTAJJIBI U CILJIABBI.
Tema 8.1. Conep:xanue yueOHOro MaTepuasa 2
Mensb 1 e€ cniaBbl.
Jlarynu. bpon3sL. 2 1,2
Tema 8.2. Coaepsxanue y4e0HOro MaTepuaJia 2
AJIIOMHHMIA ¥ ero 1T An = 5 19
CILIABBL. IOMHWHHH U €I'0 CIIJIaBBbI. y
Tema 8.3. Coaeprxanue y4e0HOro MaTepuaJia 7
CruiaBbel Ha OCHOBe 11T 5 1
THTAHA. WUTaH ¥ €ro CIUIABHI.
IMpakTnyeckune 3aHATHS 2
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14} Tlpaktuueckas padbora Nel4 MukpoaHaau3 LBETHBIX CIIJIABOB. 2

CamocTrosiTeibHasi padoTa 00y4yarommxcst 3

1 |BbINOJIHUTE MMPE3CHTAlMIO HA TCMY!: TuTaH U €ro CIjiaBbl 3

Pasznen 9. IlnacTuyecKkne Macchl H HEMETAJINYECKHE MaTepHualbl.

Tema 9.1 Coaep:xanue yueOHOT0 MaTepHuaJia 2
IlnacTmaccesl

1 | Obmas xapakTepHCTHKA MIACTHYECKUX MacC

Bcero: 175
Jlj1g XapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHalia UCIOIb3YIOTCS ClIEAYolne 0003HAUECHUS:
1.  — o3HaKOMHUTENbHBIN (Y3HABaHHE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2.  — penpoayKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTHU 10 00pa3ily, MHCTPYKLIUHU WU 110/ PYKOBOJCTBOM)
3. — IPOAYKTUBHBIN (nmaHupoBaHuE " CaMOCTOSITEJIBHOE ~ BBINIOJIHEHUE JACSITEIbHOCTH, pelieHne poOJIEeMHBIX
3a/1a4)
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3 YCJIOBUA PEATINZALIUU TPOT'PAMMBI TN CHUITJIMHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATePHAJIbLHO-TEXHUYECKOMY O0ecrevYeHHIo
Peanuzanus nporpamMmsbl JUCHUILTUHBI TpeOyeT Hanuuus jadopatopuu Mamepuanogedenus

O6opynoBanue 1a00paTopun MaTepUaIOBEICHUS:
- MHKPOCKOIIBI MeTa/utorpaduuecKue

MynsTUMeANHbIE CPEACTBA XPAHEHHUS, IEpeJauy U MpeICTaBIeHus nHGopMaluu. Y4ueOHO-MeTo1ndecKas
JOKyMEHTAIus, JUIAKTHYECKUE CPEeICTBA

[Tomemenne asi CaMOCTOSATENBHOM PaOOTHI OOYYAIOMIMXCS: KOMITBIOTEPHBIC KIIACChl; YNTAJbHBIC 3alIbl
OMOIMOTEKH, OCHAILICHHBIC TIEPCOHANIBLHBIMU KoMITbIOTepaMu ¢ nakerom MS Office, Beixogom B UHTEpHET M
C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTET
IIporpammHoe oGecnieueHue

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

Kaspersky Endpoint Security ans ousneca-CranaapTHBIN

7 Zip

3.2 UudopmanuonHoe odecneyenne o0yueHust

Ilepeyenb yueOHbIX M3aaHNH, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI
OcCHOBHBIEC HCTOYHUKHU:

1. Imutpuenko, B. I1. MarepuanoBeeHrne B MalIMHOCTPOSHHUH [ DJIEKTPOHHBIH pecypc] :

yuebnoe nocooue / B.I1. iImurpenko, H.b. Manyiinosa. - Mocksa : HUL] UHO®PA-M, 2016. - 432 c.
— Pexxum nmocryma: http://znanium.com/bookread2.php?book=501197 —

3arun. ¢ akpana - ISBN 978-5-16-010712-7

2.[laBeioBa, U. C. MatepuanoBeneHue [ DIeKTPOHHBIN pecypc] : yueOHoe mocodue

/ U. C. HaBeinosa, E. JI. Makcuna. - 2-¢ u3z. - Mocksa : M1 PUOP, HUL] UH®PA-M, 2016. - 228 c.
— Pexxum mocryna: http://znanium.com/bookread2.php?book=536942 —

3ari. ¢ akpana - ISBN 978-5-369-01222-2

I[OHOJ'IHI/ITGJIBHI)IQ HCTOYHUKHU:

1.Cupotkun, O. C. OCHOBBI COBPEMEHHOTO MaTepHalloBeACHUS [ DNEKTPOHHBIH pecypc] : yuebnuk /O.C.
CupotkuH - Mocka: Madpa-M, 2015. - 364 c. - Pexum nocryna:
http://znanium.com/bookread2.php?book=432594

2.Yepenaxun, A. A. MatepuanoBenaenue [ DIeKTpoHHBIN pecypce] : yueOHuk / A. A. Uepenaxus, A. A.
CwmonpkuH. - Mocksa : KYPC, HUL] UHOPA-M, 2016. - 288 c. — Pexum gocryna:
http://znanium.com/bookread2.php?book=550194 — 3ar. ¢ sxpana - ISBN 978-5-16-104678-4

HNHTEpHeT - HCTOYHUKH:
1.T'ocynapcTBeHHas myOIMYHas Hay49HO-TexHHUYeckast ondmroreka Poccumn URL: http://www.gpntb.ru/
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

KoHTposib M omeHka pe3ynbTaToOB OCBOCHMS JUCLMIUIMHBI OCYIIECTBIISIETCS IpErnojaBaTeieM B
nporecce MpOBEeNEHUs MPAKTHYECKUX 3aHATUN M Ja0OpaTOPHBIX padoT, TECTUPOBAHHS, a TaKXKe

BBIITOJIHCHU AL O6y‘IaIOH_[I/IMI/IC$I HUHAUBHUAYAJIIbHBIX 3aI[aHPII>1, ITIPOCKTOB, HCCHeﬂOBaHHﬁ.

Pe3yabTarhbl 00yueHust
(ocBOCHHBIE YMeHMS, YCBOCHHbIC 3HAHMA)

@DopMbI U METO/IbLI KOHTPOJISI M OLIEHKH Pe3yJabTaTOB
o0yueHust

Ymemn:

- pacnos3nasamo u Kaaccuguyuposamo
KOHCMPYKYUOHHblE U Cblpbesble Mamepuaisbl no
BHEUHEMY BUAY, NPOUCXOHCOEHUIO, CEOUCTNEAM,

-TIpakTHYecKas paboTa
-CaMOCTOSITeIbHAS paboTa

- onpedensimb  6UObL
KOHCMPYKYUOHHBIX MAMEPUALO8;

-TIpakTHYecKas paboTa
-caMOCTOsITeNIbHAs paboTa
-TeCTHPOBaHHE

- 8bIOUpamMb Mamepuasl 018 KOHCMPYKYULL No Ux
HA3HAYEHUIO U YCNI0GUAM

IKcniyamayuu,

-paKTrdeckas padboTa

- npoeodumb UCcre008anUs U UCTIbIMAHUS
mamepuanos.

-paKThyeckas padboTa

3namo:

-3AKOHOMEPHOCU npoyeccos
KPUCMALIU3AYUY U CINPYKIYPO0OPA308aHUSL
Memanios u Cniagos;

-TpakTU4eckas padbora

-0CHOBbL UX MepMO0OPabomKU, cnocodvl TectupoBanue.
3auumsl Memaniog Om Kopposuu,
-Knaccuuxayuro U cnocobbl  NOAYUeHUs

TectupoBanue

KOMNO3UYUOHHBIX Mamepuaios,

-NPUHYURDL eb160pa KOHCMPYKYUOHHBIX
mamepuanos ons ux npuMeHeHus 8
npou3zeoocmee;

-IIpaKTH4ecKas padoTa

-cmpoenue u CeoUCmea Memaiios, Memoovl Ux
uccieoo8anus;

-IIpaKTh4ecKas padoTa
-caMocTosiTeNIbHast paboTa
-TeCTHUPOBaHHE

-maccudmkauuio mamepuanoe, mMemauiilos U
CNnjaeoe, obnacmu ux npUMeHeHUs.

-paKTH4ecKas padoTa
-TeCTUPOBaHHE

[MpomexxyTounas artecTanus — U hepeHInPOBAHHBINA
3a4eT, IK3aMeH
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AKTUBHBIE 1 HHTEPAKTUBHBIE ®OPMbI TPOBEJEHUS 3AHATUIA

AKTUBHBIE W HWHTEPAKTHBHBIE (OPMBI HCHOIB3YIOTCS MHpPU IMPOBEACHUU TEOPETUUYECKUX H
IIPAKTUYECKUX 3aHATUN:

Paznen/Tema IIpumensemsle akTuBHBIE | KpaTkas XapakrepucTuka
Y UIHTE€PAKTUBHBIE (POPMBI

Pasnes 1. CTpoenne u KpucTANIM3AIASI METAJJIOB

Tewma 1.2. KonnexruBHas Kaxnas wmukporpymnmna uccaenyer
Kpucrannuszanus MeTanaoB | MbICIUTENbHAS EATEIBHOCTD | pa3Mep 3epeH B PasHbIX YACTIX Karliw.
(pabota B MUKpOIpymIax). Koneunas nenp - onpenenuts NpUUUHY

Pa3HBIX pPa3MepOB 3EPEH.

Pazpgen 2. MeToabl MCCAEI0BAHUS M MCIILITAHNS METAJLJIOB U CIIJIABOB

Tema 2.1. ['pynmosas CryaeHTsl paccMaTpuBarOT
MeTtonbl UCCIIENOBAHUS | AUCKYCCHUS MIPUTOTOBJICHHBIE MHUKPOILTH(BL,
CTPYKTYPbI METAILJIOB U CpaBHHUBAIOT [IOJTy4YeHHbIE

CIUIAaBOB MHUKPOCTPYKTYPBI, HAXOAAT NPUYUHBI

Opaxa.
Tema 2.3. KonnextuBHas CryneHTl  OOCYXIAIOT  aITOPHTM
MexaHn4eckue CBOICTBa | MBICIHUTEIbHAS BBITIOJTHEHUS OMpPENENIeHUs] TBEPIOCTH
METaJIJIOB U METOABI UX JIesITeIbHOCTD METaJJIOB Ha  pa3HbIX  IpHuOopax.
UCIBITAHUA. N3mepsiror TBEPAOCTH 3aJaHHBIX
00pa3sIos, BBICKAa3bIBAIOT u

000OCHOBBIBAIOT COOCTBEHHOE MHEHHE O
JIOCTOMHCTBAX MPUOOPOB.

Pa3zpnen 3. OcHOBBI TEOPHUM CILIABOB.

Tema 3.1.. Obmas Jlexumst — Bu3yanm3anus Cas3HOE, pa3BepHyTOE
XapaKTepUCTHKa KOMMEHTHPOBAaHHE TIPEIo1aBaTesIeM
METAJITMYECKHX CIIJIaBOB MOITOTOBJIEHHBIX HaTJISTHBIX
MaTepHajoB, MOJHOCTHIO
PacKpBIBAIOINX TeMy JaHHOU
JIEKLHH.
Tewma 3.2. JIlnarpammsl AHanu3 KOHKPETHBIX cUTylIHii| CTyAeHTEHI 00cyX1aroT KpHUBbIE
COCTOSIHHS CILIABOB OXJIXKJICHHUs 3aJaHHBIX CIUIABOB M HX
JIBYXKOMIIOHEHTHBIX CHCTEM. KPUTHYECKHE TeMITepaTypbl
UCTIOJIB3YIOT ISt MOCTPOCHHUS

JIuarpaMMbl COCTOSHHUS, Ha KOTOpPOH
PaccTaBisIOT CTPYKTYPBHI.

AHanus KOHKpeTHOH | [lonck anroputMa NpuHATHS pEIICHUS
CUTYaIluu MIpH aHaIM3e KOHKPETHOM MPOOIeMBI

Pazpnen 4 Kese3oyriepoaucrbie CIUIABbI.

Tema 4 1 [Inarpamma . KonnextuBras CryneHTel  00CYKAAlOT  CTPYKTYPHI
COCTOSIHUS MBICJIUTENIbHAS JEATENBHOCTD | CTAIE € pa3HbIM  COJEPXKAHUEM
JKEIIE30yTICPOTUCTHIX yIIepoia W yCTAHABIMBAIOT — CBA3b
CILIaBOB. MEXJIy CTPYKTYPOM, CBOWCTBAMU U

MIPUMEHEHUEM CTAJICH.

Paznen 5. KoHcTpyKIIMOHHBIE MATEPUAJIBI.
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Tewma 5. 2. JlerupoBaHHEIE
CTaH.

[TpakTrueckas
KonnexruBHas
MBICITHTENLHAS IEATELHOCTD
(pabota B MUKpOIpymIax).

pabora.

Kaxngas  rpymma  pemiaeT  CBOIO
HPaKTHYIECKYIO 3a/1ady, OCHOBBIBAsCH HA
3HAHUM TEOPETHYECKOTOo Marepuana:
KaKkue CBOWCTBa TPEOYIOTCS OT JIeTalu,
Kakas Mapka CTalld  MOXET HX
obecrieunTh, Kakas TepMooOpaboTKa
TpeOyeTcs PU 3TOM.

Paznen 6. UHcTpyMeHTaNbHBIE CTAIM M TBEPBbIE CILIABBI

Tema 6.2. Cranu mis
pexyIiero u
HITAMIIOBOTO UHCTPYMEHTA.

AHanus
CUTyalui.

KOHKPETHBIX

W3ydenne, aHaIN3 U NPUHATHE PEIICHUI
[0 peasbHON CHTYalluH, KOTOPask MOXET
BO3HUKHYTh Ha TPOU3BOJICTBE: MOJTYYCH
3aKa3 Ha W3TOTOBJIICHUE PEXYIIETo
uHCTpyMeHTa. Kakyro cTaib NIpuMEeHHTS,
Kakasi TepMooOpaboTKa Heooxoauma?
CTyneHTbl aHATM3UPYIOT — CHUTYAIHUIO,
IpEUIaraloT BO3MOXKHBIC DCIICHUS |
OLICHUBAIOT Pa3HbIC BAPUAHTHI.

Paszpen 7. HoBble MeTal/IMYeCKHE MATEPHATIbI

Tema 7.1.
Komro3ummnonnsie
MaTepHabl

KomnnexkTuBHas MBICIUTEIbHAS
JESITeIBHOCTh
Pabora B Mukporpymmax

Pabotas B rpynmnax, CTyJICHTHI:

1. 3anonHSIOT TaOIUILY
«XapaKkTepucTHKa U KiIacCuprKaus
KOMITO3MIIMOHHBIX MAaTCPUATIOBY.
2.00CyKIar0T, BHOCST JOTIOJHEHUS

B TAOJIHUILY

Pa3zjgen 8. IlIBeTHBbIEe MeTaJJIbI U CILIABBI.

Tema 8.1. Menp u eé
CILIABEL.

Jlexuus c pa3bopom
KOHKPETHBIX CUTYaIlni.

[IpenonaBarenb Ha OOCYXJICHUU CTaBUT
KOHKPETHYIO  MPOOJIeMYy:  HCIOIB3Ys
JIMarpaMMbl ~ COCTOSIHUS ~ JIaTYHU U
OpOH3BI, OMpPENEIUTh UX CTPYKTYPHI B
3aBUCUMOCTH OT XHM. COCTaBa. 3aTeM
CTYJAEHThl NOPUXOJAT K BBIBOAY O
BIWSHUM COCTaBa Ha CBOWCTBA W
MPUMEHEHUE ITUX CIUIaBOB.
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NEPEYEHb IPAKTUUYECKHNX 3AHATHM

[Ipunoxenue 2

Pa3znesibl/TeMbl Tembl KoaunuectBo | TpedoBanust
NPaKTHYECKUX 4acoB Droc
3aHATHH CI10
(ymern)
PA3JIEJI 1. CTPOEHUE U KPUCTAJUIM3ALINA 2
METAJUJIOB
Tema 1.2. Nel HaGmonenue ¢ moMoIIbIo 2 V1-y2
KpucTammsanys MeTajios| OMOJIOrHIECKOro MUKPOCKONA 3a
KpPUCTaJUIM3alKUEN U3 pacTBOpa
COJIH.
PA3JIEJI 2. METObI UCCJIEAOBAHUA 1 UCIIBITAHUA 8
METAJUJIOB U CIUIABOB
Tema 2.1. Ne2 Maxkpockonnaecknii aHau3. 2 Y1-v4
MerToab! uccnenoBaHus BrusiBiieHME TMKBAaLIUU CEPBI.
CTPYKTYPbI MCTAJIJIOB U Ne3 I[puroroBneHrne MUKPOILITH(OB. 2 V1-V4
CIJIaBOB
Tema 2.3. Ned VzydyeHnue METOAMKH N3MEPEHHUS 4 V1-v4
Mexanudeckue CBOMCTBA | TBEPAOCTU METAJUIOB 110 bpUHEIO U
METaJUIOB U METOBI UX Poxgeny.
UCTIBITAHUS
PA3/IEJI 3.0CHOBBI TEOPUHU CILVIABOB 10
Tema 3.1. Ne5/Iuarpamma cOCTOSIHHS CILIAaBOB 4 V1-V4
OOmass  XapakTepUCTHKa|
METaJUIMYEeCKUX CIUIABOB.
Tema 3.2. Ne6 IToctpoenue auarpamm 4 V1-v4
JuarpaMMbI COCTOSIHUS COCTOSIHUSI CILUIABOB C
CIIaBOB WCTIOJNIb30BaHHEM METO/Ia
JIBYXKOMIIOHEHTHBIX TEPMHUYECKOTO aHaJIN3a.
CHCTEM No7 Pemenue 3amad o quarpaMMam 2 V1-Y4
COCTOSIHUSI IBYXKOMITOHEHTHBIX
CHCTEM.
Paznen 4. KEJIE3OYTJIEPOJJUCTBIE CITJTABbBI 8
Tema 4.1. Ne8 MukpoaHanu3 yriaepoaucThix 2 V1-v4
Juarpamma cOCTOSTHHS CTaJei.
KEJIE30YTICPOTUCTBIX Ne9 Mukpoananu3 Oenbix 4yryHOB B 2 V1-v4
CIIaBOB. PaBHOBECHOM COCTOSIHUH.
Tema 4.3. Nel0 Muxkpoananus CephIX, 4 V1-V4
UyryHBI. BBICOKOTIPOYHBIX, KOBKUX UyTYHOB.
Paznen 5. KOHCTPYKUMOHHBIE MATEPHUAJIbI 9
Tema 5.2. Nell MukpoaHaau3 JIErMpOBaHHBIX 3 Y1-v4
JlerupoBaHHbIE CTAIN crajei
Nel2 Ompenenenvie BUIOB cTaiei 4 Y1-V4

10 MapKHUPOBKE
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Nel3Bw100op Mapku JIETHPOBAHHBIX 2 Vi1-V4
cTaneu st
JleTaneil B 3aBUCUMOCTU OT YCJIIOBHH
X pabOoTHI.
Paznen 8.1IBETHBIE METAJUJIbI CITJTABBI 2
Tema 8.3. Neld  MukpoaHaau3 LIBETHBIX| 2 V1-Y4
CraBbl Ha OCHOBE THUTAHA.| CILIABOB
HUTOIO 39
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JUCT PETUCTPAIIMY U3SMEHEHUA U JTONOJIHEHUIA

Ne Paznen Kpartkoe coxeprxanmne n3MeHEHHs/JOTOTHEHUS Jlara, Iloanuce
/1t paboueit Ne mpoTokomna | mpezacenaTens
NIPOTpaMMBbl Bacemanus 11K MK
1 | PaGowas mporpamMma yueOHOW TUCLUILIMHBI «MarepuanoBeieHHe» pacCMOTpPEHa Ha 13.09.2017 r.
3acenannu [1LIK nepex HayamoM ydaeOHOTO roja u nepeyTBepxaeHa 0e3 u3MeHeHUH IpoToxkom Ne 1 3 /
l, gﬁ,/z/d"cd'( ¢

/

Pabouas nporpamma yueOHO# aucuumuinHabl «MartepuaaoBeieHHe) aKTyalu3upoBaHa.
B pabouyro nporpaMMy BHECEHBI CIIEAYIOIINE N3MEHEHHUS:

TuTynbHBINA
JIUCT

Ha ocnoBanmm mpukasza pekropa ®I'BOY BO “MITY mm.
I'". HocoBa” Ne 10-30/465 17.07.2018 1. Tekcr
“MuHuCTEpcTBO 00pa3oBaHMss M HayKH~ 3aMEHUTb Ha TEKCT
“MHHHCTEpCTBO HAayKH M BBICIIEro obOpa3zoBaHus Poccuiickoit
Oenepanun”

oT

12.09.2018 r.
[Ipotokomn Ne 1

3.2
HNudpopmannonHoe
obecrieueHne
o0OyueHus

B cBM3M c 3akiIoYeHHEM KOHTPAaKTOB CO CTOPOHHHMH
ANEeKTPOHHBIME OnOIHoTeyHBIME cucteMamu “FHOpaiit” (KonTpakT
IOpaiitr OBC www.biblio-online.ru NeK-55-19 ot 05.08.2019),
“BOOK.RU” (Konrpakt KnoPyc meana 35C BOOK.ru Ne K-52-
19 ot 05.08.2019), crynenra”  (KoHTpakT
ITomurexpecypc Koncynsrant crymenta OBC K 50-19 ot
05.08.2019) u
O6nbIMoTeYHON

“KoHCcynpTaHT
OOHOBIICHHEM  ILIATGOPMBI
“3nanuym”
IIPOrpaMMBbI YUTATh B HOBOH peAaKIMU:

3JIEKTPOHHOU

CHUCTEMEI pasoen 3.2 Paboueit

OcHoBHasi uTepaTypa

Hasbinosa, M. C. MatepuanoBenenue [DneKTpoOHHBIA pecypc] :
yuebHoe nocobue / 1. C. [laBbiiosa, E. JI. MakcuHa. - 2-e u3a. -
Mocksa: ULl PUOP, Uudpa-M, 2016. - Pexum nocryna:
https://new.znanium.com/read?id=277369 . — 3ar. ¢ sxpana.
UepenaxuH, A. A. MarepuanoBeaenue [DIeKTpOHHBIN pecypce] :
yueOHuk / A.A. UYepenaxun. — Mockea: KYPC, Uudpa-M,
2017. — 336 c. — (Cpennee npodeccruoHarsHOE 00pa3oBaHuUE).
- Pexxum mocryma: https://new.znanium.com/read?id=38506 . —
3ari. ¢ sKpaHa.
JlonoJHuTeIbHASA JUTEpATYpa

MarepuanoBeieHue U TEXHOJIOTUS MaTepUasoB [DJIEKTPOHHBIM
pecypc] : yaebHOe mocobue / mox pexn. A. U. bareimesa u A. A.
CmomekrHa. — MockBa: Uadppa-M, 2018. — 288 c. - Pexum
ngocryna: https://new.znanium.com/read?id=304022 . — 3aru. ¢
JKpaHa.

Cedepos, I'. T. MarepuasoBenenue [DnIeKTpoHHBIH pecype] :
yueonuk / I'. T'. Cedepos, B. T. baruenkos, I'. T'. Cedepos, A.
JI.domeHKo; ox pea. KaHA. TeXH. Hayk, nou. B. T. batuenkosa.
Mocksa: Hudpa-M, 2019. 151 c. (Cpennee
npodeccuoHanbHOe  OOpa3zoBaHme). - Pexwum  mocryma:
https://new.znanium.com/read?id=340167 . — 3arJ. ¢ 3kpaHa.

11.09.2019 r.
[Ipotokomn Ne 1

3 YCJIOBUA
PEAJIM3ALIN
[MPOI'PAMMBI
JUCHUITITMHBI

B cBs3u ¢ 00HOBIIEHHEM MaTCepUAJIbHO-TCXHUYICCKOTO obecneueHus
m3.1 Tpe6OBaHI/IH K MHHUMAJIbHOMY MATCPHAIbHO-TCXHUYCCKOMY

00eCIeYeHHIO YUTATh B HOBOM peaaKuuun:
JlabopaTopust MartepuanoBeaeHus
VYuebHas ayauTopus s TNPOBEICHUS  y4eOHBIX
3aHATUN, TNPAKTHYECKUX 3aHIATHH, CaMOCTOSITEIBHOU

16.09.2020 .
[Mpotoxom Ne 1
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paboThl, [UIS TPYNIOBBIX ¥  HHIUBUAYAIbHBIX
KOHCYNbTaIlMi, AN TEKYIIero  KOHTPOJS U
MIPOMEKYTOYHOW aTTECTAIIHH.
PabGouee MecTo mpemogaBaTens:  MEPCOHATBHBIN
KOMITBIOTEP, TPOEKTOP, IKPaH,
paboure wmecta oOOy4arommxcs, JOCKa ydeOHas,
yueOHast MmebOerb;
Monenu KpUCTAUTUYECKUX PEIIETOK, TEMaTHYECKHUE
TUTaKAaTHI,
MuKpOCKOIIBI MeTauIOTpaduIecKue;
MS Windows (moamucka Imagine Premium) morosop
N-1227-18 or 08. 10. 2018, cpox neiictBus: 11. 10.
2021
MS Windows (noamucka Imagine Premium) morosop
H-757-17 ot 27. 06. 2017, cpok neictBus: 27. 07.
2018, Calculate  Linux  Desktop  cBo6omHO
pacrpocTpaHsemMoe 1O (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/),
CPOK JICHCTBHSI: OECCPOYHO
MS Windows (moamucka Imagine Premium) morosop
1-593-16 ot 20. 05. 2016, cpok aeictBus: 20. 05.
2017
MS Office goroBop Nel35 or 17. 09. 2007, cpok
neicTBus: 6eccpoyHO
7 Zip cBobomHo pacrnipoctpansemoe (https: /'www. 7-
zip. org/), CpoK nercTBUs: OECCPOTHO

DJNEeKTpOHHBIE  IUIAKAaThl 10  JIUCIUILIAHAM:
Marepuanosenenne poroop K-278-11 or 15. 07.
2011, cpoxk neiicTBus: 6eccpouHO

3 YCJIOBUS]
PEAJIM3ALIIN
[TIPOTPAMMBI
JICLATIIMHEI

B cBa3m ¢ 3aKIOYeHWEM ~ KOHTPAKTOB CO  CTOPOHHUMH
JJeKTPOHHBIME OnOmuoreunsiMu  cucreMamun OBC 3HAHUYM
(Kortpaktr Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 r. mo 31.08.2021 r.) m 3.2 HaPOpMammoHHOE
obecrieueHne 00y4eHUS] YUTATh B HOBOM PENAKIIUH:
OcHoBHas1 JIUTEpaTypa

1. MassigoBa, . C. MartepuanoBeneHue [INeKTpOHHBINA pecypc] :
yueOHoe mocodue / U. C. aebinosa, E. JI. Makcuna. - 2-e u3n. -

Mocksa: UL PHUOP, Hudppa-M, 2016. - Pexum pocryma:
https://new.znanium.com/read?id=277369 . — 3aru. ¢ skpaHna.

2. UepenaxuH, A. A. MatepuanoBefeHue [DIeKTpOHHBIN pecypc]
: yueOHuK / A.A. Yepenaxun. — Mocksa: KYPC, Uudpa-M, 2017.
— 336 ¢. — (Cpennee npodeccuonanmsHoe 00pazoBaHme). - Pexxum
nocryma:  https://new.znanium.com/read?id=38506 . — 3arm. ¢
9KpaHa.

JlonoJiHUTeIbHASL IUTEPaTypa

1. MarepuanoBecHue u TEXHOJIOTHUS MaTepHUAaloB
[OnexTponHBI pecypc] : ydeOHOe mocobme / mon pex. A. W.
barpimieBa 1 A. A. CmonpkuHa. — Mocksa: Undppa-M, 2018, —
288 c. - Pexxum moctyma: https://new.znanium.com/read?id=304022
. — 3ari. ¢ 9KpaHa.

2. Cedepos, I'. I'. MarepuanioBeaenue [ IIeKTPOHHBINH pecypc]
: yuebnuk / I'. T. Cedepos, B. T. baruenkos, I'. I'. Cedepos, A.
JI.domeHko; ol pell. KaHJ. TeXH. HaykK, gou. B. T. baruenkoBa. —
MockBa:  Mudpa-M, 2019. — 151 c. — (Cpennee

16.09.2020 .
[Tpotokom Ne 1
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npo)eCCHOHATIBHOE  OOpa30BaHUE). - Pexum  pmocryma:
https://new.znanium.com/read?id=340167 . — 3arJ1. ¢ 3kpaHa.
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