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1. llesu u 3212494 AU CIUILIHHBI

I'mobGanpHas 3amadeii TUCIUTUIMHBL "MarepuanoBenenne" 3aKirodaeTcs B OPMUPOBAHHUH
HAY4YHO-UCCJIEI0BATEIbCKOTO MUPOBO33PEHHUS Y CTYJICHTOB 0aKaIaBpOB, a TAKKE B
MOJITOTOBKE TPAMOTHOTO CIENHUAIINCTA, YMEIOIIEr0 CAMOCTOATENbHO TyMaTh, 3HAIOIIETO
COBPEMEHHbIC TCHJICHIIUU Pa3BUTHUSI METAUIMUECKUX MAaTEPUAJIOB, YMEIOIIEro padoTaTh Ha
COBPEMEHHOM 00O0pY0OBAaHUHU, ITO3BOJISIONIEM OMPEACIIUTh KAY€CTBO METAJIIONPOAYKIIUUA U
MPOU3BOUTH ANEMEHTAPHBIE HHKEHEPHO-TEXHUUYECKHUE PacyeThl. 3HAIOIIETO
KOHBIOHKTYPY II€H U CIIPpOCa Ha METANIMYECKHUE MaTepualbl (UyTyHbl, CTAlU U CILJIaBbl).
CnocoOHOT0 OCYIIECTBIATh MPABUIBLHBIN MTOA00P MaTepHUAIIOB C TOUKH 3PECHUS
NOTPEOUTEIILCKUX CBOMCTB M CTOMMOCTH JJIsl KOHKPETHOTO TUIIa u3aenuil. B pesynbrare
YCBOCHUSA NUCHUIUIMHBI "MatepuanoBe/ieHue" BbIITYCKHUK JTOJDKEH UMETh MTPECTABICHUE
0 MEJISIX | 3a7]auaX OCHOBHBIX Pa3/IesIOB MpeIMeTa — YMETh BRIOUPATh 1 BBITTOIHATH
HanOoJIee MHUPOKO MPUMEHSIEMbIC HCTIBITAHUS MaTepHaIoB U pad0TaTh ¢ OCHOBHBIMHU
UCTIIBITATeTLHBIMU PUOOPAMH, MAIIMHAMH U UCCIIETOBATEIIHCKAM 000PYIOBaHUEM JIJIs
obecrieueHus 3(HEKTHBHOTO KOHTPOJISI KAY€CTBA MCTIOIB3YEMBIX MAaTEPUAIOB U TOTOBBIX
XyJI0’)K€CTBEHHO-TTPOMBIIILJICHHBIX U3IETTUH.

Kparkoe conep:xanue 1uciUNJIMHBI

Tema 1.Ponps marepuana B SKCIUTyaTaIluu U3EIIHAMA, IPUHITUIIBI BRIOOPA U WCIIOJIH30BAHUS
MarepuanoB. Kpucramnusanus paciiiaBoB. TEHAEHINH Pa3BUTHS MAIUHOCTPOUTEIBHBIX
MarepuanoB. CoBpeMEeHHasl OpraHU3alys pa3BUTUS HAYKU MaTEPUATIOBENCHUS U TPAKTUKA
B 007acTH MalmMHOCTpoeHus. Kpucramiueckoe ctpoenne MetayioB. Tema 2./luarpamMmmbl
COCTOSIHUS, TUIIBI CTPYKTYp MaTepuaiioB; (ha30Bble MpeBpallleHus B cruiaBax. J(uarpamma
COCTOSIHUA U (POpMUPOBAHUE CTPYKTYPHI CIJIABOB IIPU KpUcTau3auuu. {uarpamma
xene3o-yrniepoa. da3pl B METAIUIMYECKUX CIulaBax. Tema 3.Buibl 4yryHOB, UX
xapakrepuctuka. Buabl uyryHoB. CTpyKTypa U yCIOBHUS MOIyYeHHUs OI0ro
(0TOENnE€HHOTO), Ceporo, MOJIOBUHYATOTO, KOBKOTO U MOIU(DHUIIMPOBAHHOTO YYT'YHOB.
BrnusiHMe XMMHYECKOrO COCTAaBa U CKOPOCTU OXJIAXKJICHUS HA CTPYKTYpPY uyryHa. Tema

4. Knaccudukamnus marepuaio. Kimaccudukanus craneit u cruiaBoB. MapkupoBka.
Krnaccudukanus cranei mo XMMHUUYECKOMY COCTaBY, CTPYKType, Ha3Hau€HUI0, CIIOCO0y
packucieHus, kKadecTBy. Tema 5.Mexanndeckue u GU3NIECKUE CBOWCTBA, X 3HAUCHUE
IIPU DKCIUTYyaTaluy U3IEJINN, CTAaHIAPTHBIE UCIIBITAHUSI, CBOMCTBA, KaK IIOKa3aTelIn
KadecTBa. MeTonbl ONpenesIeHUs] MEXaHUYECKUX XapaKTepUCTUK. OCHOBHBIE BUBI
MEXaHUYECKUX UCIIBITAHUI U CIATOYHBIE XapAKTEPUCTUKH Npokara. Tema 6.HazHaueHnue u
BH/JIBI MAKPOCKOITMYECKOro aHanu3a. CyIHOCTh U 33J1a4l MAaKPOCKOIIMYECKOTO aHAJIN3A.
MeTtozbl BbIpe3a, U3rOTOBJICHUS U TpaBieHus: 00pa3oB. Buasl Makpo- nedexToB.
Meronnka npoBeIEHUS MaKPOCKOIMYECKOTO aHAIN3a M0 BbISIBICHUIO JINKBALIUK CEPBI U
docdopa. Tema 7.HazHaueHue u BUIbI MUKPOCKOIIMYECKOTO aHanu3a. CylHOCTb U 3a/1a4uu
MHUKPOCKOITMYECKOTO aHan3a. XapakTepUCTHKA METaUIOrpapuueCcKoro BEpTUKAIBLHOTO
MUKpPOCKOIa (ONTUYECKHUE CUCTEMBI U YCcTpoicTBO) Ha mpuMepe EC METAM PB-21, 23,
MUM-7, MUM-6. Tema 8.Bnusinue JIeTHpOBaHUS U HEMETAIUIMYECKUX BKIIFOUCHHUI Ha
CBOMCTBA CTaJIU. XapaKTEPUCTHUKA JIETUPYIOLIMUX 3JIEMEHTOB. BiausHuE nerupyrommx
AIIEMEHTOB Ha MPEBPAIICHUS NIPH OXJIAXKICHUH, KapOua000pa3oBaHue, MPEeBPaLICHHS TPU
ornycke. Hemerannuueckue BkiatoueHus B ctanu. Tema 9.CriaBel CUCTEMBI JKeJe30-
yrepon. KoHCTpyKimoHHbIe cTanu. XapakTepUCTUKa CTPOUTENIBHBIX, apMaTypPHBIX
KOHCTPYKLMOHHBIX cTanel. MexaHnueckue cBOMCTBA. BiMsiHue CTpyKTyphl 1
JIETUPYIOIIMX JIEMEHTOB HAa CBAPUBAEMOCTh U MeX. cBoMcTBa. Tema 10



JMHcTpyMeHTanbHbIe cTanu. HeTennocToilkue ctany A pexyIiero 1 MEpUTEIbHOIO
uHcTpyMmeHTa. [lonmmnaunkoBas craib. beicTpopexyine cranu. BausHue temneparypsl
PAa3JIMBKH, MACChl CJIUTKOB, HEMETAJUIMYECKUX BKIFOUEHUN HA CTOUKOCTh MHCTPYMEHTA U
nonmunankoB. Tema 11.Koppo3noHHocTOliKHE (HEPKABEIOIINE) CTANIN U CILIABBI.
Hepikagetomue cranu: ¢peppuTHbIe, MApTEHCUTHBIE, aycTeHUTHBIE. COCTaBBI,
TEpMOOOpabOTKa M CBI3b cO cBoiicTBamMu. Tema 12.2KapocToiikue u »apornpoyHbIe CTAIN U
craBbl. [lonsaTre )xapocronkocTs. XKapocroiikue cruiasel. [IoHITHE KapOIPOYHOCTD.
JKaponpounsie crutaBel. OLIeHKA )KapONPOYHBIX CBOMCTB. BiMsiHue cTpyKTyphI M cOCTaBa
Ha xaponpoyHocTh. Tema 13.CruiaBel IBETHBIX METAJUIOB. [[BeTHBIE MeTAILIBI (ATFOMUHUIMA
WIH JIETKUWA MeTaJll 0cO00M LIEHHOCTH, MEIb - MPUMAJIOHHA cpear MeTaiioB). Mcropus
oTKpbITUsA. Cr1ocoObI pon3BoACTBA. OCHOBHBIE NOTPEOUTENIBCKUE XapaKTEPUCTUKU
amtomuHusa. Cepbl mperuMyIecTBeHHOro noTpednenus. Kinaccsl 1 MapKu aTtOMUHUEBBIX
crutaBoB. Tema 14. [ToponikoBbie, KOMITO3UIIMOHHBIE, aMOP(HBIE MaTepUaJIbI.
XapakTepuCcTHKa U3EIUI U3 TOPOIIKOBBIX MAaTEPUAJIOB: YCIOBUS pabOThI, CTPYKTYpa,
cBoiicTBa. Knaccudukaiys CHHTETHUECKUX ITOPOIIKOB, 000CHOBaHUE BbIOOpa MaTrepuaia
it mponutku. Tema 15.Hemertannnueckue marepuansl. Knaccuduxarms
HEMETAJUIMYECKUX Marepuanos. [InacTuueckue Macchl (MMOIMMEPHI), HETIOJISIPHBIE U
HOJISIPHBIE TEPMOIUIACTUYHBIE TIACTMACCHI, TEPMOCTOMKHUE TIIIACTUKU, TEPMOILIACTBHI C
HANOJHUTEISIMU. P€3MHOBBIE MaTepuabl, pe3UHbI OOLIEr0 U CHEUAIbHOTO Ha3HAYEHUS.
Knesmue marepuansl, KOHCTPYKIIMOHHBIE CMOJISTHBIE U PE3UHOBBIE KJeu. JIakokpacouHbIE
Marepuansl. [[peBecHble marepraibl. Heoprannueckne Mareprualibl, HEOPraHUUECKOE
CTEKJI0, CUTAIUIBI (CTEKJIOKPUCTAIUNINYECKUE MaTepUalbl), KEPAMUYECKUE MaTePUAIIbI.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE

3naeT: CTpoeHHUE peaIbHBIX METAJUIOB U CILJIABOB,
B3aMMOCBSI3b MEXKIY HX COCTABOM, CTPYKTYPOH,
MCXaHNYCCKHMHU U SKCINTyaTallUOHHBIMUA

YK-9 CnocobeH ucmnosnb30BaTh 0a30BbIe CBOMCTBaMHU
ne(EKTONOTUIECKUE 3HAHUS B COLIMANBHON 1 [YMeeT: BriOupars Marepuaisl sl U3TOTOBICHUS
npogeccuoHaIbHON cepax KOHKPETHBIX U3EIINN

Mmeer npakTuyeckuii onbIT: HaBpikamu
[IPOBE/ICHUSI U3MEPEHUI TBEPIOCTU U APYTHUX
PKCILTYaTallHOHHBIX CBOWCTB METAJJIOB

3naer: CBOlCTBa, HA3HAYEHUE, MAPKUPOBKY CTajel
1 4YYTYHOB, IIBETHBIX CIUTABOB, HEMETAJUIMUECKUX H
PYTUX KOHCTPYKIMOHHBIX MaTEPUAJIOB

'VMmeeT: HazHauars He0OXOOUMBII clIOCO0
TEPMHUYECKOM 00pabOTKM ¥ ONTUMAJIbHbIE PEKUMBI
TSI I3MEHEHHUS CBOMCTB JIETaICH B JKEIaeMOM
HaTpaBJICHUH

NmeeT nmpakTHuecKuil onbIT: BiaaeHus HaBbIKaMu
BBIOOPA CBOMCTB COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepHaJIOB

OIIK-1 CniocoGeH pemiaTh 3a1a4u
poQeCCUOHATBLHON IeATeIbHOCTH, TPUMEHSIS
METOJIbl MOJICITUPOBAHHUS, MaTEMAaTHYECKOTO
aHaJIM3a, €CTCCTBCHHOHAYYHBIC M OOIEHHKCHEPHBIC
3HAHUA

3HaeT: 3aKOHOMEPHOCTH MPOIIECCOB
KPUCTAJUIN3aLUHI U CTPYKTYpOOOpa30BaHUs
METaJJIOB U CIIJIaBOB, OCHOBBI UX TEPMOOOPabOTKH,
CHOCOOBI 3aLUTHI METAJJIOB OT KOPPO3UH;
KJIaCCU(UKALIMIO U CIIOCOOBI OTYYEHUS

OIIK-4 CnocobeH mpoBOIUTH U3MEPEHUS U
HaOmoneHus B cepe npodeccuoHaaIbHOM
JesITeIbHOCTH, 00padaThIBaTh U MPEICTABIATh
IKCIICPUMEHTAIIbHBIC TAaHHBIC




KOMIIO3MIIMOHHBIX MaTepHAJIOB; IPUHILIUIIBI BEIOOpa
KOHCTPYKLIMOHHBIX MarepuajioB JJI1 IPUMECHEHHUS B
[IPOM3BO/ICTBE; CTPOCHUE U CBOWCTBA METAIIOB,
METO/Ibl X UCCIIEI0BAaHUS; KIIaCCU(UKALIUIO
MaTepuasoB, METAJUIOB U CIUIaBOB, X 001aCcTH
IPUMEHEHUS

Ymeet: Pacnio3HaBaTh 1 Ki1accu(UIIMPOBATh
KOHCTPYKLIMOHHBIE U CBIPHEBBIE MaTEpUAIIbI 110
BHEIIHEMY BUY, IPOMCXO0XKIEHUIO, CBOMCTBAM;
OINPEAEIIATh BUABI KOHCTPYKIIMOHHBIX MATEPHAIIOB;
BbIOMpaTh MaTepuabl AJi1 KOHCTPYKIHUM 110 X
HA3HAYCHUIO U yCIOBHUAM JKCILTyaTalluu

Meet npaktudeckuid onsIT: [IpoBenenus

MCCIIEIOBAHUI M UCTIBITAHUN MaTepHuaioB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.13.02 UnxenepHas rpaduka,

1.0.11 ®dusnyeckas XuMus,

1.0.08.01 Anrebpa u reomeTpus,

1.0.23 Mertamutyprudyeckas TeIIOTEXHUKA,
1.0.10 Xummus,

1.0.08.02 MaremaTudeCcKuii aHaIU3,
1.0.08.03 CnenmnanpHbIe TT1aBEl MAaTEMaTHUKH,
1.0.17 Metpouorus, cTaHAapTU3aLUs U
cepTuduUKaIms,

1.0.09 ®wusuka,

1.0.13.01 HaueprarenbHas reoMeTpust

1.0.22 Metonp! aHanu3a U 00pabOTKH
OKCTICPUMEHTAJIBLHBIX JIAHHBIX,

1.0.24.03 JIuteiiHoe MPOU3BOJICTBO,

1.0.26 ®u3uKo-XUMHSI METAJUTY PrUYECKUX
MPOIIECCOB,

1.0.30 be3onacHOCTE XU3HEACATCILHOCTH,
1.0.27 Koppo3us u 3a1ura METajloB,

1.0.21 TemomaccooOMeH B MaTepuaax u
nporeccax,

1.0.24.05 Tepmuueckast 00paboTKa METaJLIOB,

1.0.24.04 O6paboTKa METAIOB JIaBJICHUEM

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.23 Meramnypruyeckas TEIUIOTEXHUKA

3HaeT: YCTpOMCTBO U NPUHIUI IEHCTBUSA
MeTaJTypruuecKux rnede; MaTepuabl s
COOPYKECHHUS METAJUTYPTrUYE€CKUX MeYeii; METOIbI
MPOEKTUPOBAHUS U U3TOTOBJICHUS MOEIHLHOM
OCHACTKH; JIEMEHTHI MEXaHUKHU TICUHBIX Ta30B,
Knaccudukanuro u 0011yr0 XapaKTepUCTUKY
METAJLTyPrUYeCKUX MeYeii; OCHOBHBIC IPUHIIUIIBI
TEIUIOreHepal B METAJUTyPrUYeCKUX revax;
OCHOBBI TEOPHH MOI00US U MOJICIIUPOBAHUS;
[PUHLIUIIBI TEIJI000MEHA B METaJTyprudecKux
neyax; IMHAMUKY HarpeBa v MpeBpalleHuil B
MeTaiiax Ymeetr: OO0CHOBaHHO BHIOMPATH
TEIUIOTEXHUYECKOe 000pyI0BaHUE AJIs Pean3aliu
MeTaJTypru4ecKux MpoLeccoB, paCCUUTHIBATD
TEIUIOBEIC 0aTaHChl TEXHOJIOTUYECKUX MPOIIECCOB,
mokasarenu paboTsl neyelt, PazpabarsiBarh husuko-
XUMUYECKUE MOJIENIN OOBEKTOB U MPOLIECCOB
Metaurypruu MiMeeT npaktuueckuii onbIT: Pacyera




[IOKa3aTeJIed IIPOLECCOB MOIYYEHUs
METaJUTypru4eCcKor MpOayKIMY; HAaBbIKAMHU
TEXHUKO-PKOHOMHUYECKOTO aHalIn3a
METaJLUTypru4eCKOro Mpou3BO/ICTBA, MPUMEHEHHUS
MaTepualioB U TEXHOJIOTUW, Brnagenus metogamMu
AQHaJIM3a MPOIECCOB TEIJIOTCHEPAIIUH TEIJIa U UX
BJIMSIHUS HA KQUECTBO MOJyYaeMbIX U3JETIUN

1.0.08.01 Anrebpa u reoMmeTpus

3naeT: OCHOBHBIE MTOHATHUS JIMHEHHOM anreOpsl,
BEKTOPHOU alreOpbl M AHAIUTUYECKON T€OMETPHH,
WCIIOJIb3YEMBbIE IIPU U3YUYECHUH IPYTUX JUCLUILINH;
METO/Ibl PEIIECHUS CUCTEM JIMHENHBIX YPABHEHUN
Ymeet: [IpuMeHsATh METO/IbI anreOphl U TeOMETPUN
111 MOJEITMPOBAHHUS, TEOPETUUECKOTO U
DKCIIEPUMEHTAJIBHOIO UCCIIEI0BAHUS IIPUKIIAIHBIX
3a/1a4; UHTEPIPETUPOBATH IMOJTYYEHHBIE B XOJI€
pelIeHus pe3yibrarsl iMeer npakTH4eCcKuii OIbIT:
[[puMeHeHnss COBPEMEHHOI'O MaTeMaTHIECKOrO
WHCTPYMEHTAPHUs JUIs PELICHUs IPUKIIAIHBIX 3a/a4;
[IOCTPOECHUS MaTEMaTHIECKON MOJIENTN
npo¢eCCHOHANIBHBIX 3a/1a4 M UHTePIPeTalH
MOJIy4EHHBIX PE3YyJIbTATOB

1.0.17 Mertponorusi, cTaHAapTU3ALMS U
ceprudukanus

3naer: OCHOBHBIE HOPMATHBbI, HEOOXOUMBIE IS
npogeCcCHOHAIBHON AeATeNbHOCTH, OCHOBBI
MPOBEACHMS U3MEPEHUI U HAOIOIEHUI;
TpeOOBaHUS CTAaHIAPTOB K U3MEPEHUSIM U
HaOIIOIEHUSIM YMeeT: AHAJIU3UPOBATh, COCTABIISTh
Y TIPUMEHATh TEXHUYECKYIO JIOKyMEHTALHIO,
[IpoBoANUTH U3MEpEHUSI U HAOIIOEHUS C YUETOM
TpeOoBaHuil craHAapToB MIMeeT npakTHyecKuit
onbIT: Pemenus 3agay nmpodeccnoHanbHOM
NeSITEIbHOCTH C YYETOM TpeOOBaHUH JIeHCTBYIOINX
HOpMAaTHUBOB, BiaseHus HaBbIkaMu 00pabOTKH 1
[IPECTaBICHNS YKCIIEPUMEHTAJIbHBIX TaHHBIX

1.0.13.01 HaueprarenbHas reoMeTpHs

3HaeT: OCHOBHbBIE TEPMUHbBI, CHMBOJIBI U TTIOHATHS B
HauepTaTeIbHOW T€OMETPHUU; CIIOCOOBI TOTYUSHUS
N300paKCHHI OTNTPeIeNIEHHBIX IpaduIeCKUX
MOJIEJIEN TPOCTPAHCTBA; OCHOBHBIE MPABUIIA
BBITIOJTHEHUS U 0()OpMIICHUS rpadudecKoit
TOKyMEHTauuu Ymeet: Pemars No3uLMOHHbBIE U
METPUYECKHE 3a/1a4U Ha TJIOCKOCTH; BBITIOJIHSTh
MMPOEKIIMOHHBIE YEPTEKU PAZTUYHBIX
TCOMETPUUYECKUX TeJT U TIOBEPXHOCTEH; paboTaTh C
yaeOHUKaMHU, METOINYCCKUMHU TTOCOOUSIMU H
JIPYTUMHU UICTOYHUKAMH HAyYHO-TEXHUYECKON
uHpopmarun ViMeeT mpakTUIeCcKuil OmbIT:
Bragenus crmocoOHOCTBIO K aHAJIU3Y U CHHTE3Y
MPOCTPAHCTBEHHBIX (POPM Ha OCHOBE TpaduuecKux
MoJIeIel TTPOCTPAHCTBA; CIOCO0AMHM PEIICHUS
Pa3IMYHBIX 3a7a4 HAYEPTATEIbHON T€OMETPUHI

1.0.09 ®uzuxka

3Haet: [T1aBHbIE ONOXKEHUS U COAEpKAHHE
OCHOBHBIX (DU3MUYECKUX TEOPUH U TPAHUIIBI UX
[IPUMEHUMOCTU, PU3HUECKYI0 UHTEPIPETALIIO
OCHOBHBIX ITPUPOAHBIX SIBICHUH U
[IPOU3BOICTBEHHBIX IIPOLIECCOB YMEET:
[Tpon3BoAUTE pacdyeT GU3NUECKUX BETUUUH 110

OCHOBHBIM (hOpMyJIaM C yUETOM MPHUMEHsEMON




CHCTEMBI eIMHUIL, BBIABIIATE, popMynHpoBaTh U
OOBSACHATH €CTECTBEHHOHAYUHYIO IPUPOAY
PUPOJHBIX SIBIICHUHN M POU3BOJCTBEHHBIX
nporeccoB MIMeeT NpakTUYECKU OTIbIT:
[TpumeneHns HU3NIecKuX 3aKOHOB U (HOPMYIT JJIst
pEIIeHNs IPAKTUYECKUX 3aja4, Bnanenus
¢u3uUecKoii U ecTecTBEHHO-HAYYHOMH
TEPMUHOJIOTHEHN

1.0.11 ®usznueckasa XuMus

3unaetr: ba3zoBble NOHATHSA (HU3HUECKON XUMUU U
3aKOHOMEPHOCTH XMMHUYECKHUX IIPOLECCOB YMEET:
[TpoBOIUTE MPOCTHIE ONEpauy (CXEM MTPOLIECCOB,
[EPBUYHOIO aHAJIN3a PE3yJIbTaToB U T.II.),
BOCIIPOM3BO/IUTH OCHOBHBIE MOHATHUS (PU3NYECKON
XUMHUH, XUMUYECKON TEXHOJIOTUH U
3aKOHOMEPHOCTEN XUMHUYECKHUX MpoueccoB Mmeer
NpaKkTUYeCKHid onbIT: PaboThl ¢ yueOHOM
TUTEPATYPOH TT0 (PU3HUECKON XUMUH,
CTPYKTYpUPOBaTh MaTepHall, BBIAEIATH [TIaBHYIO
MBICITb, (JOPMHUPOBATH CMBICIIBI 0a30BBIX
XUMHUYECKUX MOHITUN

1.0.13.02 UnxenepHas rpaduka

3uaet: [IpaBuna pa3paboTKH, BHITOTHEHHS
0(QOpMIIEHHUS U UTEHUSI KOHCTPYKTOPCKOM
TOKYMEHTAllMN; CTAHAAPThl €IUHOU CUCTEMBI
KOHCTPYKTOPCKOW JJOKYMEHTAlUU YMEET:
Vcnionp30Bath rpaduueckie METOIbI PEIIeHHUs
OTJACJIbHBIX 3a1a4, CBA3aHHBIX C I/1306pa)K€HI/IeM
reoMeTpPUUYECKUX 00Pa30B, UX B3aUMHBIM
pacro0KEHUEM U B3aUMOJICHCTBUEM B
pocTpaHcTBe. FIMeeT NpakTUYECKHUM OTIBIT:
BJ'IaIleHI/ISI HaBbIKaMU TECXHHWKHU BBITIOJIHCHUA
YEPTEKEN; HABBIKAMU YTCHUS YEPTEKEN

1.0.08.02 MareMaTHueCcKHAii aHAJIN3

3uaet: OcHOBHBIC TOHATUA JU(HEPEHIINATBEHOTO U
WHTErPAJILHOTO UCUHCIIeHUs YMeeT: [IpumensTs
MOHATHUS U METOJbl MATEMAaTUYECKOTO aHAJIN3a TIPU
[pEeIIeHNH NPUKIJIAIHBIX 3aja4; IPOBEPSTH PEIICHUS
Nmeet npaktrueckuit onsIT: [Ipumenenus
COBPEMEHHOI0 MaTEMAaTUYECKOr0 HHCTPYMEHTAPHS
1S peLIeHUs IPUKJIIAIHBIX 3a/1a4; TOCTPOEHHUS
MaTeMaTU4eCKOM MojieNii Ipo(eCCHOHANIBHBIX 3314
Y UHTEPHPETALMH OTYUYEHHBIX PE3yJIbTaTOB

1.0.10 Xumus

3HaeT: OCHOBHEBIC TOHATHS, IBICHHUS, 3aKOHBI
OpPraHUYeCKOM XMMHUU; KIacCU(UKAIIMIO U CBOWCTBA
XUMUYECKHUX IEMEHTOB, BEIIECTB U COCINHEHU;
BU/JIbl XUMHUUYECKON CBSA3U B PA3IUUHBIX THIAX
COEIMHEHMI; IEPUOANYECKYIO CUCTEMY SJIEMEHTOB;
OCHOBHBIE (U3NYECKUE U XUMUIECCKUE SBICHUS U
MIPOLIECCHI, HA KOTOPBIX OCHOBAHBI TPUHIUIIBI
neiicTBUSL 00BEKTOB PO ECCHOHATBHON
nesTenbHOCTH YMeeT: COCTaBIATh M aHAIM3UPOBATh
XUMUYECKUE YPABHEHHUSI; IPUMEHATh XUMHUYECKHE
3AKOHBI JIJIs1 PEIICHUS IPAKTUYECKUX 3a]1a4;
MCII0JIb30BaTh OCHOBHBIE 3JIEMEHTAPHbBIE METO/IBI
XUMUYECKOTO MCCIIEIOBAHNUS BEILIECTB U
COEJIMHEHUI1; TPOBOIUTH U3MEPEHUs], 00padaThIBaTh
Y TIPEACTABIISITh PE3YJbTaThl IMeeT mpakThuueCcKuit

onbIT: IIpakTHyeCcKOro NpUMEHEHHUs] 3aKOHOB




XUMHU; HABbIKaMU PCIICHUA XUMHUYCCKUX 3a/1a4 B
CBOEH MIPEeIMETHON 001aCTH; HaBBIKAMH 00padOTKH
OKCIICPUMCHTAJIbHBIX JAHHBIX; HABBIKAMH OITMCAHUWA
XUMHYECKUX SIBJICHUH M PEIICHHS TUITOBBIX 3a/1a4;
HaBbIKaMU BBITIOJTHCHUS 3JICMCHTAPHBIX
1ab0paTOPHBIX (PU3UKO-XUMUUYECKUX HCCIICIOBAaHUI
B 00macTu mpoheCCUOHANBHOM IeATeIbHOCTH

1.0.08.03 CrienuanbHbIe TMIaBBI MATEMATUKHU

3naer: OCHOBHBIE IOHATHS ONIEPALMOHHOTO
VCUHCJICHHSI, TApPMOHMYECKOTO aHaJIN3a, TEOPUU
(GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO YMEeT:
[TpyMeHsTh MaTeMaTUYEeCKUE IOHATHS U METO/IbI
[pU peLIeHNH NPUKIAIHBIX 3a1a4 MMeeT
MpakTHYECKUM onbIT: Bnagenus MatemMarndeckuMu
METOAAMM JUIsl PEIIEHHUS 3a]1a4 IPOU3BOICTBEHHOTO
XapakTepa; METO/laMU TIOCTPOESHHSI MaTeMaTU4YeCKOM
MozIeNH Tpo(hecCHOHAIBHBIX 3a/1a4 U
MHTEPIIPETAIMU MTOTyUYEHHBIX Pe3yJIbTaToB

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6m1as Tpy10eMKOCTh JUCIUILUIMHBI cOcTaBisgeT 8 3.e., 288 4., 50,75 .

KOHTAKTHOU PabOThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
5 6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 288 144 144
AyoumopHvie 3auamusi: 32 16 16
Jlexuuu (JI) 20 10 10
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
ayauTopHbIX 3aHaTuil (I13) 0 0 0
JlabGopatopusbie pabotsl (JIP) 12 6 6
Camocmosmenvras paboma (CPC) 237,25 119,75 117,5
[ToaroroBka k 3amute J1aOOPOTOPHBIX paboT 57,5 0 57.5
[ToxnroroBka Kk 3ammuTe JJabOpaTOpPHBIX PaboT 59,75 59.75 0
Pabora ¢ nureparypoit 120 60 60
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 18,75 8,25 10,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 3a4er 9K3aMeH

5. ConepkaHue TUCHMIIIMHBI

O6beM ayaUTOPHBIX
No 3aHATHI IO BUJAM B
HanmenoBanue pasienoB JUCHUILUIMHBI
pazaeia) qacax
Bcero [JI|I13 | JIP
Ponib MaTepuana B KCIUTyaTalluy W3S, PUHIIUATIBE BEIOOpa 1
| [AcTOIB30BaNKs MaTepHasIoB. Kpucrannuzanus pacmiaBos.Ponb ) >l ol o
MaTepHayia B SKCIUTyaTaIliy U3, IPUHITUIIBI BRIOOpA
MCII0JIb30BaHUs MaTepuasioB. Kpucraminzanuus paciiaBos.
2 |/IlmarpamMmbl COCTOSTHUS, TUIIBI CTPYKTYP MaTepuaioB; (ha3oBbie 2 21010




[IPEBPALICHNS B CIIJIaBaX.
3 |Buael 4yryHOB, UX XapaKTEPUCTHUKA. 1 1100
4 |Knaccugukamus MaTepHagoB 1 1100
5 MexaHI/quCKHe U Qu3nueckue <:130171(:T13.al UX 3HaU€HHE MPH IKCILTyaTalluu 4 >l o | 2

W3JEJIUN, CTaHIapTHHIE UCTIBITAHMSI, CBOMCTBA, KAK MIOKA3aTeIN KauyecTBa.
6 |HazHaueHue u BUABI MAKPOCKOIIMUECKOTO aHAJIN3A. 4 210 | 2
7 |HazHaueHue ¥ BUABI MUKPOCKOIIMYECKOTO aHAJIN3A. 4 210 | 2
] BiusiHue ierupoBaHysl 1 HEMETANINYECKHUX BKIIIOUEHUI HA CBOMCTBA ’ 1ol
CTaJH.
9 CriaBbl CUCTEMBI XKENE30-YIIEPOI, TOPOLIKOBbIE, KOMIIO3UIIMOHHBIE, ) IRRE
amMop(HbIe MaTepHaIbI.
10 |[MHCTpyMEHTaIbHBIE CTAJIHU. 2 I{0 |1
11  [Koppo3uoHHOCTOMKHE (HEP/KABEIOIINE) CTAU U CIIJIABBI. 2 10| 1
12 PKapocTolikue 1 )KaponpoyHble CTaIHN U CIUIABBI. 2 110 |1
13 |CrutaBel IBETHBIX METAJUIOB. 2 Ifo |1
14  [[TopomkoBbie, KOMIO3HIIMOHHBIE, aMOP(HbIE MAaTEPHAIIBL. 1 1100
15 |Hemetannuueckue MarepHuabl. 1 1100
5.1. JIleknun
Ne Ne Koz-
rexuuulpasiena HanmeHoBaHMe 1y KpaTKoe co/iepKaHue JIEKIIMOHHOTO 3aHTHS BO
4acoB
TenaeHIUHN pa3BUTHS MAIIMHOCTPOUTENBHBIX MaTepuanoB. CoBpeMeHHas
1 | |opraHM3alus PasBUTHA HAYKN MATEPHATIOBE/ICHUS H IPAKTHKH B obnacTu 1
MalmHocTpoeHus. Kpucrammueckoe crpoenne meramioB. Kpucrammmsanus
METaJUINYECKOTO CIIMUTKA. XapaKTEPUCTUKA METAITINYECKOTO COCTOSIHUS.
JneMeHThl Kpuctamiorpaduu. BiusHue Tuna cBA3M Ha CTPYKTYpY M CBOMCTBa
5 | [KpHCTaiIoB. Crpoenue xuakoro Merasuia. [leppuunas KpucTaian3anusi. 0.5
[TapameTpsl 1 KMHETHKA KpUcTau3auuu. CaMoNpou3BOJIbHOE (TOMOTEHHOE) U ’
rereporeHHoe oOpa3zoBaHue 3apojbliieil. Teopusi pocTa KPUCTAIIOB.
CTpoeHHe KpUCTANINYECKON CTPYKTYPhI CIIUTKA CIIOKOMHOM M KUIISIILEN CTallH,
3 1  |mexaHusM e€ obpazoBanus. Knaccuduxanus neekroB KpucTaInyecKkoro 0,5
CTPOEHHUSI.
1 ) JlnarpaMmma COCTOSTHHSA U (pOPMUPOBAHKE CTPYKTYPBI CIIABOB TPU 1
KpucTaunzanuu. Jlnarpamma xeneso-yniepos. daspl B METaNIMUECKHX CIIIaBax.
2 2 |CucTeMbl ¢ IBTEKTUYECKUM U MEPUTEKTUUECKUM TIpeBpaileHreM. Tumel 3BTeKTHK. | 0,5
XapakTepucTUKa CUCTEM C HEOTPaHUUEHHOU (OrpaHUYEHHON) paCTBOPUMOCTHIO
3 2 |KOMIIOHEHTOB B )KHJIKOM U TBEPJIOM COCTOSHUU. TEXHUYECKU YHCTOE JKEIE30. 0,5
AJsutoTponus jkenes3a. JuarpamMmma (¢a30Boro paBHOBECHS JKEI€30-YIIIEPO/I.
1 3 Bunel yyrynoB. CTpyKkTypa U yCJIOBUS MOydeHus: 6e1oro (0TOenEéHHOr0), ceporo, 0.5
MOJI0BUHYATOr0, KOBKOTO U MOM(UIIMPOBAHHOTO YyTYHOB. ’
BrysiHue XUMHUYECKOro COCTaBa M CKOPOCTH OXJIAKIEHUS Ha CTPYKTYpPY UyTyHa.
2 3 |CrpykrypHO-(hU3HYECcKOe OTINYNE YyTyHa OT CTAalU U cepa ero 0,5
PENMYIIECTBEHHOIO IPUMEHEHUSI.
1 4 Knaccudukanus craneii u criaBoB. Mapkuposka. Knaccudukarus cranei mo 0.5
XHMMHUYECKOMY COCTaBY, CTPYKTYp€E, Ha3HAUYEHHIO, CIOCO0Y PACKHUCIICHUS, KAYeCTBY. |
) 4 MapxkupoBka. Crangaptuzanus cranei. Jlomycku Ha cocta, HX 000CHOBAHUE. 0.5
YI71epoIuCThIE U JIETUPOBAHHBIE CTAJIH. ’
1 5 MeTozb! onpeieneHus MEXaHH1ECKHX XapaKTEPUCTHK. OcHoOBHBIE BUJIbI 1
MEXaHUYECKHUX MCTIBITAHUM U CAATOYHBIE XapaKTEPUCTUKH ITPOKATA.
2 5 [XapaKTepHCTUKH NPOYHOCTH M IJIACTUYHOCTH MPHU PACTHKCHUH. YapHas 1




BSI3KOCTh. XJIaTHOJIOMKOCTh. KpacHomoMkocTs. Biustaue cepsl u pocdopa Ha
MEXaHUYECKHE XapaKTEPUCTUKU. TBepIoCTh. METOIbI MCTIBITAHUI Ha TBEPAOCTb.

C}’HIHOCTI) 1 3a71a91 MaKpOCKOITMYECKOTO aHaJIn3a. MGTO)II)I BBIpE3a,
HN3TOTOBJICHUS U TPABJICHUA 06p33L[OB. Bungsr MaKkpo- ,Z[C(I)CKTOB. MeTtoauka
IMPOBCACHHA MAKPOCKOITMYCCKOT'O aHAJIM3a 110 BBIABJICHUIO JIMKBAIIUH CEPBI U

docdopa.

CyIIHOCTB U 3a/1a4¥ MUKPOCKOIINYECKOTO aHaIN3a. XapaKTEpUCTUKA
MeTaIorpaduuecKoro BEpTUKaIbHOTO MUKPOCKOIIA (ONTHYECKUE CUCTEMBI U
ycTpoiictBo) Ha npumepe EC METAM PB-21, 23, MUM-7, MHM-6.

MeTob1 BRIpE3a, MMOATOTOBKH U TpaBJeHUsT 00pa3oB. Buasl MUKpPO- 1edEKTOB.
Krnaccudukanus HeMeTAUTNIECKUX BKITFOUEHUI. METOIbI BBISIBIICHUS U OIEHKH
BEJIMYMHBI 3€pHA, HEMETAJUTMYECKUX BKIFOUCHUH.

XapakTepHuCcTUKa JETUPYIOLINX JIEMEHTOB. BiinsHue Ierupyonmx 31eMeHTOB Ha
MpeBpalleHHs TP OXJIAXKICHUH, KapOn1000pa3oBaHue, PEBPaAICHUS TIPU
OTITyCKE.

0,5

HemeTannuyeckre BKIIOYEHHS B CTAJIN: OKCUIBI, CYJIb(UIbI, CUITMKATbI, HUTPHUIBIL.
OHJOT€HHBIE 1 SK30T€HHbIE BKIIIOYEHHUS, KOJIMYECTBO, pa3Mepsl, popma. BiusHue
nedopMaliuu 1 peBpallieHuil B TBEPAOM COCTOSIHUM Ha pa3mep u popmy
BKJIFOUCHUN. BilMsHNE HEMETAUIMYECKUX BKIIFOYEHUN HA POCT 3€pHA ayCTCHUTA.
YIIpaBieHue BKIFOUEHUSMM JUUIS PETYJINPOBAHUS 3€pHA B CTaJIN.

0,5

KoHCTpyKIIMOHHBIE CTanu. XapaKTepPUCTHKA CTPOUTEIIBHBIX, apMATyPHBIX
KOHCTPYKLIMOHHBIX cTaJIed. MexaHuuecKkue CBOMCTBA. BiusHUe CTPYKTYpHI U
JIErMpyONUX 3JIEMEHTOB Ha CBAPUBAEMOCTb U MEX. CBOMCTBA.

0,5

MalHOCTPOUTEINIbHBIE IIEMEHTUPYEMbIe (HU3KOYIIEpoAUCThIe) cTamu. CoCcTaBbl,
TepMOOOpabOTKa, CBOKWCTBA. MaIlMHOCTPOUTEIILHBIC YITydIlIaeMbIe
(cpenneyrnepoaucthie) ctamu. CocTaBbl, TepMOOOPaOOTKA, CBOMCTBA.

0,5

10

HerennocTolikue cTaay s pexKyIlero 1 MEPUTEILHOIO HHCTPYMEHTA.
[TogmmnuukoBas ctanb. beicTpopexynue cranu. Bausinue temmeparypbl
Pa3JINBKH, MACCBI CJIMTKOB, HCMCTAJNIMYCCKUX BKJIFOUEHUI HA CTOMKOCTD
WHCTPYMEHTA U MOJIIUITHUKOB.

0,5

10

Cranu 175 XOoJIOAHBIX U ropsiunx mramno. CocTas, TepMuyeckas 00padboTka,
CTPYKTYpa, CBOCTBa. BiusHue kapOUIHON JIMKBAILIUK U 3aTPA3HEHHOCTH CTaJIH
HEMETANTNYECKUMHU BKIIOUEHUSIMHU U IPUMECSIMHU Ha CTOMKOCTD
neopMHPYIOLIET0 HHCTPYMEHTA. TBEp/Ible CIIIaBhlI.

0,5

11

Hepxageromue cranu: peppuTHbIe, MApTEHCUTHBIE, ayCTeHUTHBIE. COCTaBbI,
TepMooOpaboTKa U CBsI3b co cBoiicTBamu. Heprkaperomue cranu: peppuro-
ayCTEHUTHbIE, MapTeHCUTHOCTaperomue craiai. CocTaBsl, TEpMOOOpabOTKa,
cBOMCTBAa. KpHOTE€HHBIE CTaIN U CILIABBI.

12

[TonsiTHe xapocTorikocTh. JKapocroiikue cruiasbl. [IoHATHE XKapOnIPOYHOCTS.
JKaponpounsle criiaBel. OLeHKa )KapONpPOYHBIX CBOWCTB. BiIMsHNE CTPYKTYpHI U
COCTaBa Ha KapoIPOYHOCTh. BiinsHME MpuMecel Ha JUIUTEIbHYI0 IIPOYHOCTD.
Knaccugukarys »aponpoyHbIX CTajlel U CIUIaBOB: NEPIUTHbIE, MAPTEHCUTHBIE,
ayCTeHUTHBIE. JKaponpo4HbIe CIIJIaBbl HA HUKEJIEBOW OCHOBE.

13

[[BeTHBIC METAJUIBI (ATIOMUHUN WK JIETKUNA METaJT 0CO00M IIEHHOCTH, MEJIb -
MpuUMaZoHHA cpean MeTauioB). Mctopus oTkpeiTrsi. CriocoObI IPOMU3BO/ICTBA.
OcHOBHBIE TOTPEOUTETHCKUE XaPAKTEPUCTUKU amroMUHHSL. Cepbl
MPEUMYIIECTBEHHOTO MOTPEOICHUSI.

0,5

13

Kitaccel 1 MapKku aJIFIOMUHHEBBIX CIUIAaBOB. XMMUYECKUNA COCTAaB U MEXaHUYECKHUE
CBOICTBA aTIOMUHUEBBIX CIUIaBOB. McTopust oTkpbITHS. CIIOCOOBI TPOU3BOICTBA.
OCHOBHBIE TOTPEOUTENHCKUE XapaKTepUCTHKU Meau. Chepbl MpenMyIeCTBEHHOTO
notpebneHus. Kiiaccel 1 MapKu MeIiv U CIIIaBOB Ha €€ OCHOBE. XUMHUYECKUI
COCTaB M MEXaHMYSCKHE CBOMCTBA MEJIH U €€ CIIABOB.

0,5

14

XapakTepucTuKa U3/IeJIMN U3 MOPOIIKOBBIX MAaTEPUAJIOB: YCIOBHS pabOTHI,

CTpYKTYypa, cBoricTBa. Kimaccuduxaiysi CHHTETHYECKUX MOPOIIKOB, 000CHOBAHUE

0,5




BbIOOpa MaTepuasia JJIsl MPOMUTKU. PeXKUMBI CrieKaHUsI.

KapOoBOJIOKHUTHI, 00OPOBOJIOKHUTHI, OPTaHOBOJIOKHUTHI. MeTaJuIbl U CIJIaBHl,
ApMHUPOBAHHBIE BOJOKHAMM. TE€XHOJIOTHUS MOTYYeHHsI aMOP(QHOMN JICHTHI.

0,5

KJ'IaCCI/I(l)I/IKaHI/Iﬂ HEMCTAJTINIMYCCKUX MaTCpPUaJIoB. IInacTuueckne Macchl
(HOHI/IMepLI), HCTIOJISIPHBIC U IMOJIAPHBIC TCPMOIIIACTUYHBIC I1JIACTMACCHI,
TepMOCTOfIKHe IJIAaCTHUKH, TCPMOILTIACTBI C HAITIOJHUTCIAMU. Pe3unoBbie

MaTCPpUaJIbl, PE3UHBI O6I.H€FO H CIICIHUAaJIbHOI'O Ha3HA4YCHMUA.

0,5

Knesiiyie MaTepuabl, KOHCTPYKIIMOHHBIE CMOJISTHBIE U PE3UHOBBIE KJICH.
JlakokpacouHble MaTepuaibl. J{peBecHble MaTepuaibl. Heoprannueckue
MaTepuasbl, HEOPraHUIECKOe CTEKII0, CUTAILIBI (CTEKIOKPUCTATIINYECKIE
MaTepuabl), KepaMUUYECKUE MATEPHAIIBI.

0,5

5.2. IlpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne Ne
3aHATUsA[pa3Iena

HaumenoBanue nin KpaTkoe cofepkaHue J1abopaTopHO paboThI

Koi-
BO
4acoB

O3HakoMmIIeHHE ¢ 000pYIOBaHHEM M TEXHHKA O€30MacHOCTH IpH padoTe B
mabopaTtopusx METaJIOBEACHUS M T/00paboTku. MIHCTpyKTaxX.

M3ydeHne nporecca KpucTaiIn3alyu. 3aTBEpAEBaHUE KalllId pacTBOpa
A30THOKUCJIOTO CBUHIA. M3yUueHue CyIHOCTH Mpolecca KpUCTauTU3aliHy.

M3ydyeHre MeTo0B N3TOTOBIEHUSI 00PA310B U METOAOB TPaBJICHUS IIPU
MakpoaHaiu3e. M3yueHne BHyTpEHHUX U MOBEPXHOCTHBIX AedekToB. [IpoBeaeHue
MaKpOaHaJin3a MO BBISBICHUIO JIMKBALIMU cepbl U pocdopa, a TaKKe IPUCYTCTBUE
CBUHIIA.

Mukpockonuieckuit aHanus. Metannorpaguueckue METOIbl ONpeIeICHUs
HEeMETAITNYECKIUX BKIFOUCHUI B CTANIM. I/I3y‘ICHI/I€ BUJ0OB HEMETAININYECKUX
BKIIIOYEHHH. V3ydueHrne MEeTOA0B KOHTPOIIS U UCCIEA0BAHUS HEMETAIITNYECKUX
BKJItOUEHHUI. VccnenoBanue 3arpsi3HEHHOCTH CTAIM HEMETAIUTMYECKUMU
BKJIIOUCHUSIMH U €€ KaueCTBEHHBIN aHaH3.

3y4yeHne MexaHnIeCKUX CBOUCTB. [IpoBeieHHe Cepru SKCTIEPUMEHTOB, PACUCThI
o Gopmyam.

M3yueHne KpucTauIM4ecKoro CTpOEHUs CTalbHOTO cliuTKa. M3yueHue npoiecca
KpUCTANIM3alliK Ha IPUMEpE 3aTBEPAECBAHUS KaIllIM PacTBOPa a30THOKUCIIOTO
CBHUHIIA.

Maxkpockonuiyeckuii aHaiu3. BeisiBeHre TUKBaluu cepbl, pocdopa, CBUHIIA.
M3ydeHue CylHOCTH U 3a]]a4 MaKpOaHaIu3a.

Muxkpockonunueckuil aHasius. OmnpeeiaeHre BEIUYUHbI 3¢pHa B METaJlIe.
3y4yeHne CylHOCTH U 3aJjad MUKpOaHanu3a. M3yuenne MeTonuky MoaroToBKU
00pa310B U METOJI0B BBISIBJICHUS CTPYKTYpbI MeTaiIa. M3ydeHne onTuyeckoi
CXEMBI M yCTPONUCTBA BEPTUKAIBLHOIO METAIOrpa)nyecKoro MUKpPOCKOIIa.
BrlisiBiIeHNE 1 ONIpeiesieHNe BEIMYMHBI 3€pHa Pa3IMuHOIO Kjlacca CTajei.

8 13

M3ydyeHne MeEXaHNYeCKUX CBOMCTB. MeTo/Ibl ONPEACIICHUSI MEXaHUUECKUX

CBOMCTB IMPpHU CTATUICCKHUX HUCIIBITAHUAX.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

[Tonsug CPC | CHuCcOK JINTEpaTyphl (C YKa3aHHEM |CeMeCTp| Kos-




pas3zernos, aB, CTPAHUIl) / CChUIKA Ha
pecypc

BO
JaCcoB

IloATroTOBKA K 3allIUTe J'Ia60p0T0pHBIX pa60T

Uymanos, 1. B. Mertamnosenenue [ TekcT] :
1a0. MPaKTUKYM : yueb. mocobue s By30B
o HanpasieHuto "Meramnyprus" / U. B.
Uymanos, J1. A. [lareirus ; FOx.-Ypai. roc.
yH-T, 3naroyct. ¢ui., Kad. O6mr.
MeTasutyprus ; OYpl'Y. - YensaOuHek :
W3nar. nentp FOVpI'Y, 2009. - 291 c. : un.

57,5

[loAroTOBKA K 3allIUTe J'Ia60paT0pHBIX pa60T

Uymanos, U. B. Meramnosenenue [ TekcT] :
1a0. MpaKTUKyM : yueb. mocobue A By30B
o HarnpasieHuto "Meramnyprus" / U. B.
Uymanos, JI. A. Ilateirus ; FOx.-Ypai. roc.
yH-T, 3naroyct. ¢pui., Kagp. O6m.
MeTastyprus ; OYpI'Y. - YensaOuHek :
Wznat. uentp IOVYpI'Y, 2009. - 291 c. : un.

59,75

Pabota c nmureparypoii

Uymanos, 1. B. Meramnosenenue [ TekcT] :
71a0. MPAKTUKYM : y4eO. mocooue Jijis By30B
o HarnpasiieHuto "Meramryprus" / U. B.
Uymanos, 1. A. IIsateirun ; FOx.-Ypai. roc.
yH-T, 3naroyct. ¢wir., Kag. Oomr.
Metaryprus ; KOVpI'Y. - UensiOuHck :
W3nat. nentp IOVYpI'Y, 2009. - 291 c. : u.

60

Pabota c nureparypoii

Uymanos, U. B. Meramnosenenue [ TekcT] :
71a0. MPAKTUKYM : y4eO. mocooue Jijisi By30B
o Harpasienuto "Meramtyprus” / 1. B.
Uymanos, J1. A. ITareirun ; FOx.-Ypad. roc.
yH-T, 3natoyct. ¢pui., Kag. O6m.
Metairyprus ; KOVpI'Y. - UensionHck :
W3nar. uentp FOYpI'Y, 2009. - 291 c. : uin.

60

6. DOoHJ OLIEHOYHBIX CPE€ACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lososkeHreEM 0 OaNTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTAaTOB
y4eOHOM IeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanue -
Ne | Ce- Bun Makc. TLIBA-
KOHTpoJIbHOTO|Bec [Topsimox HaumcneHus 6AIOB
KM|mecTp| koHTposs Oamn eTcs B
MEPOIPUATHS
[TA
5: BBICTaBIISIETCS TOT/IA, KOTJA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[OCJIEZI0BATENIbHO; TPAMOTHO BIIAJIEET
Moome TEPMHUHOJIOTUEN; IEMOHCTPUPYET 3HAHHUSA 110
P N TEME; BJIaJICET BBIPA3UTEIBbHOM, TPAMOTHOMN
1 5 KYTOYHAs 3auér - 5 3a4eT
PEUbIO; HAIVISAHBIE CPEACTBA UCIIOIB3YET
arTecTanys
PaMOTHO; OTBEYAET HA BOMPOCHI
apryMEeHTHPOBAHO.
4: BpICTABIISI€TCS TOT/A, KOT/IA CTY/IECHT:
BOIPOCHI PACKPBIBAET JIOTHYHO,




[OCJIEZIOBATENBHO, HO HE MOJIHOCTBIO;
FPAMOTHO BJIAJIEET TEPMUHOJIOTHEN;
IEMOHCTPUPYET 3HAHUSA 110 TEME; BIaIEET
BBIPA3UTEIBLHON, TPAMOTHOM PEYBIO;
HaIISIHbIE CPENICTBA UCIIOIB3YET TPAMOTHO;
OTBEYAET Ha BOIIPOCHI HEYBEPEHHO.

3: BBICTaBIISIETCS TOT1A, KOTA CTYACHT:
BOIIPOCHI PACKPBIBAET HE MOJTHOCTBIO;
MyTaeTCs B TEPMUHOJIOTUH; IEMOHCTPUPYET
HEIOJIHBIE 3HAHMS 110 TEME; HE BIIAJIEET
BBIPA3UTEIILHOM, IPAMOTHON PEUBIO;
HaIVIsAHbIE CPEACTBA UCIIOIB3YET HE BIOJIHE
PaMOTHO; OTBEYAET HA BONPOCHI HE
ApPryMEHTHUPOBAHO.

2: BBICTABJISIETCS TOT/1A, KOTJIA CTYJEHT:
CYIIHOCTb BOIIPOCOB HE PAaCKPHIBAET; HE
BJ1a/I€€T TEPMUHOJIOTUEH; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJIEET
Hay4YHbIM CTHJIEM PEYM; HE YMEET
WCITOJIB30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTENBHO.

5: BBICTABJIIETCS TOI/IA, KOTJIA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTHYHO,
[10CJIEI0BATEIbHO; TPAMOTHO BIAACET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHMS 110
TEME; BJIaJICET BBIPA3UTEIBHOM, IPAMOTHON
[pEYbIO; HAITISIIHBIE CPECTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
ApPTyMEHTHUPOBAHO.

4: BbICTABIISAETCS TOTA, KOT/A CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTHYHO,
[10CJIEI0BATENBHO, HO HE MOJHOCTBIO;
FPAMOTHO BJIA/IEET TEPMUHOJIOTHEN;
IEMOHCTPUPYET 3HAHUSA 110 TEME; BIAACET
BBIPA3UTEIBbHOM, TPAMOTHON PEYBIO;

[Ipome- HaIIAIHbIE CPECTBA UCIIOJIB3YET TPAMOTHO;
2 6 JKyTOYHAsI DK3aMeH - 5 |oTBeudaeT Ha BOMPOCHI HEYBEPEHHO. PK3aMEH
arrecrauus 3: BBICTABIISIETCS TOT/IA, KOT/IA CTY/ACHT:

BOMPOCHI PACKPBIBAET HE MOJIIHOCTHIO;
[yTaeTCs B TEPMUHOJIOTUH; JEMOHCTPUPYET
HEIOJIHbIC 3HAHUS 110 TEME; HE BIIaJICeT
BBIPAa3UTEIbHON, TPAMOTHOM PEYBIO;
HaIISIIHBIE CPE/ICTBA UCIOIb3YET HE BIIOIHE
PaMOTHO; OTBEYAET HA BONPOCHI HE
apryMEeHTHPOBAHO.

2: BBICTABJISIETCS TOT/1A, KOTJIA CTYAEHT:
CYLIHOCTb BOIIPOCOB HE PAaCKpPHIBAET; HE
BJ1a/Ie€T TEPMUHOJIOTUEH; IEMOHCTPUPYET
OTCYTCTBHUE 3HAHHM 110 TeMe; HE BiIajieeT
Hay4YHbBIM CTHJIEM PEYH; HE YMEET
MCIIOJIb30BaTh HAIVISIIHBIE CPE/ICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTEINBHO.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun | IIponenypa npoBeneHus Kputepuu




MIPOMEKYTOYHOMN OLICHUBAHUSA

aTTecTaluu
3a4€T NPOBOAUTHCA B YCTHOM WJIM MUCbMEHHOHN opMe.
N B cootBeTcTBUM C
saueT Crynenty biiaércs 6unet ¢ 2 Bonpocamu. [Ipu nonydeHnn L 2.5.2.6
OTMETKH "yIOBIETBOPUTEIBHO" U BBIIIIE - BHICTABISAECTHCS e
ST [Tonoxxenus

DK3aMeH MMPOBOAUTHCA B YCTHOI>'I WJIM IMbMEHHOMN (bopMe.

CryneHTy BBLIAETCS OWIET C 2 BOIPOCAMHU. DK3aMEH B COOTBETCTEHH ¢
JK3aMeH y Y p ’ mm. 2.5, 2.6
CUMTAETHCS CHAH, €CIIU MOJy4eHa OTCETKa

" " [Tonoxenmns
YIOBJIETBOUTEIHHO'" U BBILIE.
6.3. Ilactiopt (poH/a OLIEHOYHBIX CPEACTB
Ne
KomrmeTeHmum Pesynbrarsl 00y4eHus KM
1
VK-9 3HaeT: CTpf)eHI/IC peasbHbIX METAIUIOB U CILIABOB, B3AHMOCBA3H MEXKILY MX COCTABOM, |,
CTPYKTYpOI, MEXaHWYECKUMHU U DKCILTyaTallMOHHBIMHU CBONCTBAMU
YK-9 YMeeT: BeiOupars Marepuaibl 1 M3TOTOBICHHS KOHKPETHBIX H3ACITHA +
VK-9 NmMeeT nmpakTHdecKuil OTIBIT: HaBpikamu poBeieHUsI U3MEPEHUM TBEPAOCTH U APYTUX N
DKCIUTYaTallMOHHBIX CBOMCTB METAJJIOB
OITK-1 3naetr: CBOMCTBA, HA3HAYEHUE, MAPKUPOBKY CTaJIEW U UyI'yHOB, LIBETHBIX CIUIABOB, N
HEMETAUNTNYECKUX U JPYTUX KOHCTPYKLIMOHHBIX MaTepUajoB
OIK-1 Ymeer: Haznauars Heo6x0)11/11:41>1171 CHOCO6VT€pMI/ILI€CKOI7I 00paboOTKH ¥ ONTUMAaJIbHBIE N
[PEKMMBI 111 U3MEHEHHSI CBOMCTB ACTAJIEH B )KEJTAEMOM HalpaBICHUH
OITK-1 Mmeet npakTuueckuii onbIT: BiageHus HaBbIkaMK BEIOOpA CBOMCTB COBPEMEHHBIX N
KOHCTPYKIIMOHHBIX MaTepHaJioB
3HaeT: 3aKOHOMEPHOCTH MPOIIECCOB KPUCTAITU3AINH U CTPYKTYpOOOpa30BaHuUs
METaJIJIOB U CIUIABOB, OCHOBBI UX TEPMOOOPAOOTKH, CIIOCOOBI 3aIIUThI METAJIIOB OT
OITK-4 KOPPO3UH; KIIACCU(PHKALINIO U CTIOCOOBI OTYUYEHHUS! KOMITO3UITMOHHBIX MaTepPHAaIOB; N
MPUHIMIBI BBIOOPA KOHCTPYKIMOHHBIX MaT€pHaJIOB [yl IPUMEHEHHUS B
[IPOU3BOICTBE; CTPOCHUE U CBOWCTBA METAJJIOB, METO/IbI X UCCIIEI0BAHUS;
KJIacCU()MKAIMI0 MaTepUaioB, METAJJIOB U CIUIABOB, X 00JIACTH TPUMEHEHHUS
'YMmeeT: Pacnio3HaBarh 1 KJIacCUPHUIIMPOBATh KOHCTPYKIIMOHHBIE U CHIPHEBbIE
OITK-4 MaTepuabl 10 BHEITHEMY BUY, IPOUCXO0XKIECHUIO, CBOMCTBAM; ONIPEENIATH BUIBI N
KOHCTPYKIIMOHHBIX MareprasioB; BEIOUpaTh MaTepuabl A1 KOHCTPYKIIUH 10 UX
HA3HAUYCHHUIO U YCIOBUAIM 3KCILTyaTalluu
OI1K-4 MMeet npakrruueckuil onsIT: [IpoBeaeHUs UCCIET0BaHNUN U UCIIBITAHUN MaTepUAIIOB [+

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecnedeHue TUCIUIITIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. UYymanos, 1. B. MarepuanoBeneHue KOHCTPYKIIMOHHBIX MaT€puaaoB
[Tekct] : pab. Terpanp no HanpasiaeHnuto 22.03.01 "MarepuanioBeienue u
texHosoruu matepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yu-1, 3naroyct. pui., Kad. O6m1. merannyprus ;
OYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : uin.
2.  UYywmanos, 1. B. CoBpemenHbie po0IeMbl METAIIIIOBEICHUS 110
rpynmnam ctaneit [Tekct] : yue6. mocodue s Hanpasinenuid 22.03.01



"MarepuanoBeeHre U TexHosorust MarepuaioB” u 22.03.02 "Meramnyprus" / U.
B. Uymanos, M. A. Marseesa ; FOx.-¥Ypain. roc. yH-T, 3naroyct. ¢ui., Kad.
Texnuka u TexHonorus np-sa Mmarepuanion ; KOVpI'Y. - UenaOunck : M3aar. uentp
IOYpI'Y, 2017. - 40 c. : n.

0) OononHumMeNbHASL IUMepPamypa:

1.  Yymanos, B. 1. Meramnosenenue. JlaboparopHbiil TpakTUKyM [ TekcT]
: yueb. mocoOue Jig By30B O MeTajulypr. criennanbHocTsiM / B. Y. Uymanos, U. B.
Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. OO, meramnyprus ;
IOVYpI'Y. - Yensbunck : U3a-so FOYpI'Y, 1998. - 88 c. : u.

2.  Yywmanos, B. 1. Merannosenenue. JlaboparopHbiii mpakTUKyM [ TekcT]
: yueb. mocobue Jis By30B MO MeTauTypr. crienuanbHocTsM. Y. 2 / B. Y. UymaHos,
N. B. Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. Obm. Mmetammyprus ;
OYpI'VY. - Yenabunck : M3a-so FOYpI'Y, 2000. - 149 c. : uin.

3. MarepuanoBeacHue U TEXHOJIOTHS MeTallIoB [ TekcT] : yuel. 11 By30B
1o MarmuHOCTPOuT. cnennanbHocTsIM / I, I1. @etucos, M. I. Kapnman, B. M.
MartonuH u ap. ; nox pen. I'. I1. detucosa. - 3-e uzA., uctp. u go1m. - M. : Beicmas
mkoja, 2005. - 862 c. : ui.

4.  Jlaxtun, FO. M. MarepuanoBenenue [ TekcT] : yueO. sl BBICII. TEXH.
yue0. 3aBenenuii / FO. M. Jlaxtun, B. I1. JleonTheBa. - 3-e u3a., nepepad. u aorl. -
M.: MammnocTpoenue, 1990. - 528 c.: ni.

5. Uymanos, U. B. Meramnoseaenue [Tekct] : 1a0. npakTUKyM : yueO.
nocoOue Juis By30B 110 HanpasieHnuto "Metamnyprus" / U. B. Uymanos, /1. A.
[Tsteirun ; FOx.-Ypain. roc. yH-1, 3naroyct. ¢pwi., Kag. O6m1. metamtyprus ;
HOVYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2009. - 291 c. : un.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKkue ykazanus 0as CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. boronyxoB C.1., MarepuanoBeaeHe B BONPOCax U OTBETAX. 3-€
m3nanue. C.1. boponyxun, A.B. Cunroxun, E.C Ko3zuk. U3n-Bo: MammHocTpoeHue,
2010, 352c.

2.  Yywmanos, 1. B. MarepuanoBeneHne KOHCTPYKIIMOHHBIX MaT€puaIoB
[Texct] : pab. Terpaap no HampasiaeHuto 22.03.01 "MarepuanoBenenue u
texHosioruu marepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoycT. ¢pui., Kad. O6m. merammyprus ;
OYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : uin.

3.  Kpynun I0.A., Marepuanosenenue cneucmiasoB. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMUC, 2008, 152c¢.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. boromyxos C.U., MarepuaioBeieHre B BOIIPOCAX U OTBETaX. 3-€
m3nanue. C.1. boponyxun, A.B. Cunroxun, E.C Ko3uk. U3n-Bo: MammHocTpoeHue,
2010, 352c.
2.  Yymanos, 1. B. MarepuanoBeneHue KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Tekct] : pab. Terpaap no HampasiaeHuto 22.03.01 "MarepuanoBenenue u
texHosioruu marepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.



MarseeBa ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. merammyprus ;
OYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : uin.

3.  Kpynun I0.A., Marepuanosenenue cneuciuiaso. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMUC, 2008, 152c¢.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue

Ne HHT;?;)I;inpBI anpei(CT}I])IZ)CHaH}(s)ﬁ bubnmmorpagpudeckoe onvcanue
dopme
SIEKTDOHHO- Hosuxos, .. Merannoseaenue: B 2 T-x. T. 1. OcHOBBI
NononuuTensHas (ou 6HI/II())T€‘-IH21$I MetamoBenenust; T. 2. Tepmudeckas 06padoTka. CriyaBbl.
1 TenaTvba cHCTeMA [Onexrponnslii pecypc] / .. Houxos, B.C. 3onotopeBckuii,
patyp snatensersa Jams B.K. IToptHoii, H.A. benoB. — DnekTpoH. nan. — M. :
A MUCHUC, 2014. — 1020 c. http://e.lanbook.com/book/69779

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)
2. -Paint. NET(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TAaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

-Thr Cambridge Cristallographic Data Centre(6eccpouHo)
-Crannaptundopm(b6eccpoyuHo)

-baza manneix BUHUTU PAH(Geccpouno)
-Nudpopmanmonnsie pecypebl OI'Y OUIIC(Oeccpouno)
-Texskcnept(31.12.2022)

SNk =

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTIITUHBI

No OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit . I_I IPEIyCTaHOBICHHOE POrpaMMHOE 00ecTIedeHHEe, UCTIOIb3yEMOE s
YA Pa3IMYHbIX BUIOB 3aHITHIA

AobpasuBHbIi oTpe3Hoi ctanok DELTA ABRASIMET — 1 mit;
ABTOMaTHYECKH 3arpeccoBouHbIi mpece Simplimet 1000 — 1 mt.;
[InudoBansHO-MIOTMpOBaNbHEIN cTaHOK EcoMet 250/300 ¢
MmoJTyaBToMaTu4eckoit Hacankoi AutoMet 250/300 — 1 mt.;, YerpoiicTBo asis
AIIEKTPOIUTUUECKOTO MONUPOoBaHus U TpasieHus Polimat — 1 mt.; Kommnexr
000pyIOBaHUs AJIsI TPOBEACHHSI MEXaHIMUECKIX UCTIBITAHUHN Ha YIapHYIO
BsA3KOCTh — | 1IT.;, KoMIuiekT 060pyaoBaHust 11l MPOBEICHUS MEXaHUYECKUX
WCIIBITAHNN Ha pacTsbkeHue — 1 mT.;, [Ipubop ams u3mMepeHus TBEPIOCTH 110
Metony Poksenna TP 5014 ¢ KOMIUIEKTOM U3MEPUTENBHBIX IJIACTUH — 1 MIT.;
[Ipubop nmosmyaBTOMaTUUECKUMA JJIs1 U3MEPEHUSI TBEPAOCTH 110 METOLY
bpunemns Th 5004 — 1 .

Jlabopatopubsie  |103
3aHATHUS (2)

[Tpoextop NEC NP50 Projector 1[0/55 DMD DLP — 1 mt., CuctemHslii 6J10K
310 |Celeron A/300 128/32/3.2/1.44/SVGA 4D — 1 wt., OkpaH pyloHHBIH Spectra

Drsamett (2) 2004210 cm — 1 mrT., JIucTaHIIMOHHBIN TaOOPaTOPHBINA MTPAKTUKYM T10 KypCy
«MarepuanoBeaenue» — 1 mr.
ek 310 [[Ipoextop NEC NP50 Projector 1[0/55 DMD DLP — 1 ., CuctemusIit 610k

(2) |Celeron A/300 128/32/3.2/1.44/SVGA 4D — 1 mt., DxpaH pyJlIOHHBIN Spectra




2004210 cm — 1 mwit., J[McTaHIIMOHHBIHN Ta0OPATOPHBIN MPAKTUKYM T10 KypCy
«MarepuanoBeaenue» — | mirt.

CamocrosiTenbHas
pabota cTyneHTa

401
)

Cucrtemnsrii 650k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mit.; Kommnbrotep
B cocTaBe: cuctemubIi 0ok Intel Core2 DuoE6400/2*512 MB/120GbP5B-
VM/3C905CX-TX-M/Kb — 8 mt.; Monutop 17" Samsung Sync Master 765
MB — 9 wit.; MonuTop 17" Samsung Sync Master 797 MB — 1 wt.; Oxpan
HacTeHHbIN Proecta — 1 wt.; [Ipoexrop Acer X1263 — 1 mr.

JlaboparopHsbie
3aHATHUSA

101
2)

Muxkpomerp MKII-25-50 MM — 1 wiT.; Mukpockon AMPLIVAL — 1 it
Muxkpockon otpaxenHoro ceeta NU-2 — 1 mt.; Mukpockon Amplival 3.0 G
0.48 ¢ — 1 wt.; Muxpockon meraymiorpadpuueckuit EC "Meram" PB — 5 it
Muxkpockon metamutorpadpuueckuit ECP-13-23 — 1 wt.; Mukpockon MHUM-10
— 1 mT.; OnTryeckuii aHanu3aTop B KOMIUIEKTe /ppeitm-rpadoep, T — 1 mit.;

MukpomeTp ¢ MaJIbIMU u3Mep. ryokamu /A/ 0,25mm — 1 mit.




