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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
MCCJICJOBAHNN U UCTIBITAHUN MATEPUAIIOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.19 MexaHuKa )XKHUIKOCTH U Ta3a,

1.0.21 TenmomaccooOMeH B MaTepuanax u
Mporeccax,

1.0.28 ObpaboTka METAJIIOB JJaBJICHUEM,

YyeOHas mpaKkTHKa, HAyYHO-UCCIIEI0BATEIbCKAS
pabota (MmoiydeHue HaBLIKOB HAy4YHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp),
YyeOHast MpaKTHKa, 03HAKOMUTETbHASI MPaKTUKA (2
cCeMecTp)

1.0.29 Tepmuueckas 00pab0OTKa METAJIOB

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINH:

Hucuunimna

TpeboBanus

1.0.21 TenmomaccooOMeH B MaTepuanax u
[poLeccax

3naet: Tennmodusznueckne XapakTepUCTUKU pabounx
Cpell; OCHOBHBIE 3aKOHBI IEPEHOCA TEIIOTHI
TEIUIONPOBOTHOCTHIO, KOHBEKIIUEH U H3ITyUCHHEM;
MaTeMaTH4YeCKUE MOEIU MPOLECCOB TEIJI000MEeHa
(muddepeHanbHble YpaBHEHUS
TEIIONPOBOIHOCTH, HHTETPAIbHbIE YPAaBHEHUS
paMallMOHHOTO TEIJIOOOMEHA, ypaBHEHUE
TeIJIoTIepeIaun, ypaBHEHUE TETUIOBOTO OallaHca);
MPUHIIMITBI pacueTa TeTI00OMEHHBIX allaparos,
OCHOBBI TEOPUH TEIJIOMAaCCOOOMEHA, 3aKOHbI
MEPEHOCa, PeKUMBI TBUIKCHUS KUJAKOCTH U rasa,
JIEMEHTBI TEOPUH TIOA00MS, OCHOBBI TEILIOOOMEHA
M3ITy4YeHUEM, MEXaHHU3M TEII0- U MaccooOMeHa, a
TaK)Ke CBSI3b MEXY 3TUMHU IIPOLIECCAMU B
3aBUCHUMOCTHU OT THJIPOAMHAMHUYECKON 00CTaHOBKH
nmporecca Ymeer: MaremaTudecku (popmMyIupoBaTh
3a/1a41 TETUIONPOBOIHOCTH ISl T€J MPABUIHLHON
(GbOpMBI; TPaBUIILHO BBIOUPATh U ONPEACIISATh

K03() PUIHEHTHI TeII000MEHa; IPUMEHSITh

PA3JIMYHBIC METOABI pCIICHUA 3a1a4 T@HJ’IOO6M€H3,




lcrionb30BaTh OCHOBHBIE IOHSTHS, 3aKOHBI 1
MOJIEJIH ITPOLECCOB TEILIO-MACCONEPEHOCa;
CHCTEMaTHU3UPOBATh TEIUIOBBIE U AU Py3nOHHBIE
[IPOLIECCHI; POTEKAIOIINE B arperarax; NpoOBOAUTH
TEOPETUUECKUI aHAJIN3 peabHbBIX IIPOLIECCOB;
BJIa/IETh METOAAMHM pacueTa IMpOLECCOB
TETIOMAacCOOOMEHa MPH PEeIICHUH KOHKPETHBIX
3aJad ABMKECHUS KMJIKOCTH U Irasa,
TEIJIONPOBOITHOCTH, IEPEHOCA KOJTUYECTBA
NBIUDKCHHS, TEIUIA U BelecTBa MiMeeT npakTuyeckuii
onbIT: BiaseHus HaBbIKaMH pacuera
TEIIO0OMEHHBIX alNapaToB; Pa3IUYHbIMU
METOAAMM PELICHNUS 3a]1a4 CTAal[MOHAPHON U
HECTAalMOHAPHON TEIUIONPOBOJHOCTH VISl TEJ
npaBWIbHOM (hopmbl, Bianenus HaBbIkaMu
[IPUMEHEHUS METOZ0B DKCIIEPUMEHTA U pacyeTa
TEIIOPHEPTETUUECKOTO 000PYI0BaHMsI IPU
peLIeHNH KOHKPETHBIX 3a/1a4 B 00JIaCTH
npodeccHOHANBHOMN IeITeTbHOCTH

1.0.28 O6paboTka METaIIOB 1aBICHUEM

3naeT: OCHOBHBIE 32aKOHOMEPHOCTH MPOLIECCOB
IacTU4Yeckon aedopmManuu npu oo6padoTke
naBineHueM YMeet: Mcnonb30BaTh TEPMUHOIOTHIO,
OCHOBHBIC TIOHATHSI U OTIPE/ICTICHUS B 00JIacTH
00paboTKu MeTalIoB faBieHneM Mmeer
MPAKTUYECKUI ONBIT: BiiaieHuss mpuHIUNamMu
00pabOTKH TaBIEHUEM YEPHBIX U IIBETHBIX
METAJIJIOB M X CIIJIAaBOB, COCTABJICHUS YePTEKEH
MOKOBOK

1.0.19 MexaHuka »XHUIKOCTH U ra3a

3HaeT: OCHOBHBIE TEOPETUUECKHUE MTOJIOKEHUS
TUAPOCTATUKYU U TUAPOANHAMUKH; METO/BI
U3y4CHUS B3aUMOJEHCTBHS IIOTOKOB KUIKOCTH U
rasza ¢ TBEpAbIMH ITIOBEPXHOCTSIMH; METO/BI
(Gu3uUEeCcKOro MOAECITUPOBAHUS
['MJIPOra30lMHAMHUYECKUX ITPOLECCOB; CIIOCOOBI
YMEHBIIEHUS CONIPOTUBIICHUS KUAKOCTHU IBUKEHUIO
TeN; 00JaCTh MPUMEHEHUS THAPOTa30AMHAMUYECKUX
3HaHWN, OCHOBHBIE 3aKOHBI U TOHSTHS
TUAPONMHAMMUKHY U TUIPOCTATUKH;
(byH1aMeHTalIbHbIE (PU3NUECKHE 3aKOHBI IBHKEHUS
PKUJIKOCTEHN M Ta30B; PA3JIMYHbBIE MOJEIN PEAIBHBIX
[IOTOKOB KMIKOCTEH U Ia30B; YPABHEHUS JBUKCHUS
JUISL pa3IMYHBIX MOZEJIEH pealbHbIX IOTOKOB U
METOJIbl X PELICHUH; OCHOBHBIE (PH3UUECKHE
CBOMCTBA XKUAKOCTEN U razoB YMmeer: [IpumenHsaTh
CUAPOra30IMHAMUYECKUE 3HAHUS IS PEILICHUS
3a1a4 po(hecCUOHATBHON IEATEIbHOCTH;
OIPEIEIATh BEIUYUHY TMAPABINYECKUX [TOTEPh
CHUCTEMBI; ONPEAENATh THIPOCTATUYECKUE U
CUAPONMHAMUYECKHE CHIIBI, JEHCTBYIOIIUE HA
TBEP/IYIO IOBEPXHOCTh , BRIOMpaTh Mojenb
pEaIbHOIO MOTOKA XKUAKOCTH U ra3a; COCTABIIATh U
[peraTb COOTBETCTBYIOLIME BBIOPAHHON MOIETU
YpaBHEHMS JBMKEHHUSI; ITOJIb30BATHCS IPHOOpaMH
IUIS1 U3BMEPEHUST OCHOBHBIX XapAKTEPUCTUK TCUECHMUS;
peliarh OTAENIbHbBIE THApaBIndYeCcKue 3anayu meer

MPAKTUYECKUI ONBIT: BiialeHNs1 HaBBIKOM




OTpeieNIeHUs] OCHOBHBIX TTapaMeTPOB IMOTOKA
YKUJIKOCTH U ra3a; MEeTOAaMH OnpeesieHns (Hru3nKo-
MEXaHUYECKHUX CBOMCTB KUJIKOCTHU U I'a3a,
BrnageHus HaBbIKaMU BBITTOJIHEHUS THIPABINYECKUX
[pacyeToB, PaCYETOB TEUEHUN KUJIKOCTEN U T'a30B B
DIIEMEHTaX TUAPABINYECKUX U THEBMATUYECKUX
CHUCTEM M arperaroB; IKCIIEPUMEHTATbHBIX
MCCJICIOBAHUI XapaKTEPUCTUK TEUCHHH, 00paboTKH
1 aHaJIn3a SKCIICPUMCHTAJIbHBIX JAHHBIX; METOAaMU
MOJIEIIMPOBAHUS PEATbHBIX MPOLIECCOB B HATYPHBIX
00BEeKTaxX

YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI MPaKTUKA (2
ceMecTp)

3HaeT: MeTonbl aHanK3a U 00pabOTKH PEe3yNnbTaToB
HKCTICPUMEHTOB 1 HAONIOCHUH; paBuiia

o opMIIeHUsT JOKYMEHTAIINH; KJIacCU(DUKAIIUIO
nedeKkToB 1 Opaka METaJUTyprudecKoi MpoayKIUU
MO BHUJIaM U MPUPOJIC MOSBICHUS; BO3MOXHBIS
NPUYHHBI BOZHUKHOBEHUS 1e(heKToB 1 Opaxa,
CHOCOOBI UX YCTPAaHEHUS; OCHOBBI
UH(QOPMAITMOHHBIX TEXHOJIOTHIA; TAKETHI
MPUKIIATHBIX TPOTPaMM JJIsl pEeIICHHUs 3313491 B
o6macTu podeCcCuOHATBHON JEATETFHOCTH,
OCOOEHHOCTH MPUHATHS U peau3aluu
OpTraHU3aIMOHHBIX, B TOM YHUCIIE YIIPABICHUECKUX
PELICHHIA; TEOPETUKO METOIOJIOTHUECKHUE OCHOBBI
CaMOpPa3BUTHS, CAMOPEATN3AIINH, UCIIOb30BAHMUS
TBOPUECKOTO MOTEHIIMAIa COOCTBEHHOM
NesITeTbHOCTH; OCHOBHBIE HAyYHBIE TIIKOJIBI
TICUXOJIOTUU U YIIPABIEHUS; eI TETbHOCTHBIN
TIOIXOJT B MICCIICIOBAHUH JINYHOCTHOTO Pa3BUTHS,
TEXHOJIOTHIO U METOJIUKY CAMOOLICHKH; , YDOBHU
AQHAJIN3a ICUXUYECKHUX SBICHUN YMEET:
AHaTN3UPOBaTh MOTYYSHHBIE PE3yJIbTaThl METOIaMHU
craructuyeckoi o0padbotku;lIpencraBisaTh
pE3yIbTaThl, A€NaTh BHIBOJIBI, COCTABISTh U
odopMIIsATh 0TUeThIPa3pabaTeiBaTh pEKOMEH AT
10 ycTpaHeHUIo 1e(heKToB 1 Opaka; MPUMEHSTh
mporpaMmmMHoe o0ecreueHne u
KOMIIBIOTEPU3UPOBAHHBIE METO/IbI 00pabOTKH
olM(PpOBaHHBIX OOBEKTOB JIJIs1 pACUETOB M aHAIN3a
00BEKTOB U MPOIIECCOB METAJTYPIHYECKOTO
MPOU3BOJICTBA U METAIIIO00paboTKH, OnpeaensiTh
NPUOPHUTETHI MPOPECCHOHANBHOM JAEeSITEIbHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHMS HA OCHOBE
CaMOOIIEHKH; pa3pabaThiBaTh, KOHTPOJIUPOBATH,
OIIEHUBATH M MCCIIEI0BATh KOMITOHEHTHI
npodeCcCHOHAIBHON AEATeNbHOCTH; IUIAHUPOBATh
CaMOCTOSITENIEHYIO JIEITETLHOCTD B PEIICHUH
npodeccuoHaNbHbBIX 3a/1ad ViMeeT mpakTudecKkuii
OTBIT: AHaNIU3a U 00pabOTKH PE3YJIBTATOB
W3MEPEeHH U UCTIBITAaHUH; opopMITeHUS
TOKYMEHTAITUH B COOTBETCTBUH C TPEOOBAHUSIMH
['OCT; pacnio3naBanus 1e(ekToB u Opaxa B
METaJUTYPrUYeCKOM IPOIYKIIH U TIPOAYKIIUH
METaI000pabOTKU IO BUAY U CTPYKTYPE; PELICHHUs
npodeccuOHANBHBIX 33/1a4 B 00J1aCTH METaJLTypriu

)4 MeTaJlJl006pa6OTKI/I C MCIIOJIb30BAHHECM




WH(GOPMAITMOHHBIX TEXHOJIOTUN U MPUKIIATHBIE
NpoTrpaMMHBIE CpeicTBa, HaBbIkamu ompeeneHus
n¢dEeKTUBHOTO HAIIpaBIICHUS ACUCTBUI B 001acTH
npodeccroHaIbHOM IeATeTbHOCTH; CII0CO0aMu
MPUHSATHS PEIICHUI Ha YPOBHE COOCTBEHHOM
NpoQeCCHOHAIBHON AESITETHHOCTH; HAaBBIKAMHU
TUTAHUPOBAHUS COOCTBEHHOM MpodeccruoHaIbHON
NesITeTHHOCTH

YdeOHast MPaKTHUKa, HAYYHO-HCCIIEI0BATEIIbCKAs
pabota (MmoiydyeHue HaBBIKOB HAy4YHO-
HCCIIeI0BaTeILCKOM paboThl) (4 ceMecTp)

3naet: MeTozbl aHanu3a u 00pabOTKHU pe3ysbTaToB
HKCIIEPUMEHTOB U HAONIOACHUH; TpaBuiia
odopMIIeHHST JOKyMEHTAINH; KiIacCH()UKAITUIO
nedeKToB 1 Opaka MeTaUTypruuecKkoi mpoayKIMU
110 BUIaM U TIPUPO/IE MOSIBIICHHS; BO3MOKHBIC
NPUYMHBI BOBHUKHOBEHUS /1e(heKTOB U Opaka,
CHOCOOBI UX YCTPAHEHHUST; OCHOBBI
UH(POPMAITMOHHBIX TEXHOJIOTHI; MaKeThI
MPUKJIAHBIX TIPOTPAMM JUTS PEIICHHS 3a]1a9H B
o0nacT MpoeCCUOHANBHON IS TeIbHOCTH YMEET:
AHaJIU3UPOBATH MOTYYCHHBIE PE3YIIBTAThl METOIAMHU
cTaTucTHyeckoi oopadboTku;lIpeacraBisaTs
[PE3YNBTATHI, AeTaTh BBIBOIBI, COCTABIISTh U
oopmisTh 0TYeThIPa3pabaTbiBaTh pEKOMEH AU
M0 YCTpaHEHHUIO 1ePEeKTOB U Opaka; MPUMEHSTh
nporpaMMHOe obecrieueHue u
KOMITHIOTEPU3UPOBAHHBIE METOIBI 00PAOOTKH
olr(ppOBaHHBIX 0OBEKTOB JUISl PACYETOB M aHAJIN3A
00BEKTOB 1 TIPOIIECCOB METAJLTyPrHYECKOTO
NpOM3BOACTBA M MeTaiooopaborku meet
MPAKTHYECKHUI ONbIT: AHanM3a 1 00padoTKH
PE3yJIbTaTOB U3MEPEHUI U UCTIBITAHUH;
oopMIIeHNST JOKyMEHTAIIMNA B COOTBETCTBHH C
tpedoBanusimu ['OCT; pacniozHaBanus 1e(eKToB U
Opaka B METaJLUTypTHIECKOM MPOAYKITUH U
NPOIYKIIMU METAJI000pabOTKH 10 BUY U
CTPYKType; penieHus: MpoecCHOHATBHBIX 3a1a4 B
00JIaCTH METAJITypPTUU U METAIII000pa0OTKH C
WCTIOJIb30BaHHEM HH(POPMAITMOHHBIX TEXHOJIOTHH 1

IMPUKJIAAHBIC IPOTPAaMMHBIC CPCACTBA

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0mas TpyaA0eMKOCTh JUCHUILUIMHBI COCTABISET 8 3.€., 288 4., 146,75 u.

KOHTAKTHOU paboThI

Pacnpenenenue no cemectpam
N Bcero B 4acax

Bun yueonoii padoter 4acoB Howmep cemectpa
5 6

OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 288 144 144
Ayoumophvie 3aHAmMusL: 128 64 64
Jlexuuu (JI) 80 40 40

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3ausaTui (I13) 0 0 0




JlaGoparopubie paboTsI (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 141,25 71,75 69,5

C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA

Pabora ¢ nureparypoit 80 40 40

IToaroroBka K 3amure J1ad0paTopHBIX padoT 31,75 31.75 0

IToaroroBka K 3amure J1ab0OPOTOPHBIX paboOT 29,5 0 29.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 18,75 8,25 10,5
Buj koHTpOs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4er 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

O6bem ayaUTOPHBIX
Ne 3aHATHUH 110 BUJaM B
basnena HaumenoBanue pa3nenoB TUCIUILTHHBI qacax
Bcero |JI|I13 | JIP
Ponp MaTepualia B SKCIUTyaTalluy U3JENIUN, IPUHIUIIBI BEIOOpA U
| [ACTOTB30BaNKS MaTepHaNoB. Kpucramnumzanus pacmiaBos.Posb ) >l ol o
Marepuasa B SKCIUTyaTalluy U3AeIIHi, TPUHIIUITEI BEIOOpa U
MCIIOJIb30BaHMsI MaTepranoB. Kpucramimsanus paciiaBosB.
5 JlrarpaMMBbl COCTOSIHUS, TUIIBI CTPYKTYP MaTepuaios; (pa3oBble 2 gl ol o
MpeBpalleHus B CIUIaBaXx.
3 |Buael 4yryHOB, UX XapaKTEPUCTHUKA. 4 410 | 0
4 |Knaccugukamus MaTepragoB 4 410 | 0
5 MexaHI/quCKHe U Qu3nueckue <:130171(:T13al UX 3HaU€HHE MPH HKCILTyaTalluu 12 6l ol 6
W3IETNi, CTaHJapTHBIE HCIIBITAHUS, CBOMCTBA, KaK IMOKa3aTeJN KauecTBa.
6 |Ha3zHaueHue M BUJIbI MAKPOCKOIIMYECKOTO aHAJIM3A. 9 310 6
7  |HazHaueHue M BUABI MUKPOCKOIIMYECKOTO aHAJIN3a. 14 81 0] 6
3 BriusiHue JIerMpoBaHus U HEMETAJUIMYECKUX BKIIIOUEHHH Ha CBOICTBa 9 4l o s
CTaJIu.
9 CrutaBbl CHCTEMBI JKEJI€30-YTIIEPO/, TOPOIIKOBBIE, KOMITO3UIIHOHHEIE, 1 6l ol s
amMop(QHbIe MaTepHaIbI.
10 |MHCTpyMEHTaIbHBIE CTAJIU. 8 410 | 4
11 [Koppo3noHHOCTOMKHE (HEP/KABEIOIINE) CTAIN U CIIJIABBI. 8 410 | 4
12 PKapocTolikue 1 )KaponpoyHbIe CTaJIH U CIUIABBI. 1 410 | 6
13 |CrutaBel IBETHBIX METAJUIOB. 13 71 0 | 6
14  [[TopomkoBbie, KOMIO3HIIMOHHBIE, aMOP(HbIE MaTEPHAIIBL. 8 81 010
15 |Hemetannuueckue MarepHuabl. 8 81 010
5.1. JIleknun
Ne Ne Kox-
rexunmpasena HaumeHnoBaHMe WK KpaTKoe Coiep:KaHUe JIEKIIMOHHOTO 3aHIATHS BO
4acoB
TeHnaeHIUN pa3BUTHS MAIIMHOCTPOUTENBHBIX MaTepuanoB. CoBpeMeHHas
1 | |oPramHM3alls pasBUTHS HAYKH MAaTEPHaNOBE/ICHHs U NPAKTHKH B obnacTu 1
MalnmHocTpoeHus. Kpucrammueckoe crpoenne meramioB. Kpucrammmsanus
METAJUTMYECKOTO CIUTKA. XapaKTePUCTHKA METAJITMYECKOTO COCTOSTHHSL.
JneMeHThl Kpuctamiorpadguu. BiusHue Tuna cBA3M Ha CTPYKTYpY M CBOMCTBa
2 1 |kpuctamnos. CtpoeHue xuakoro Metaia. [lepsudnas Kpucramumsanys. 0,5
[TapaMeTpbl ¥ KWHETHKA KpUcTauin3zaui. CaMonpou3BosibHOE (TOMOTEHHOE) U




rereporeHHoe oOpa3oBaHKe 3apobleil. Teopus pocTa KpUCTAIIOB.

CTpoeHne KpUCTAJUIMYECKOH CTPYKTYPBI CIIMTKA CIIOKOMHOM U KUMSIIEeH cTaiy,
MexaHu3M e€ oOpazoBanus. Knaccudukanus 1eexkToB KpUCTaNInYeCKOro
CTPOEHUSL.

0,5

JlnarpaMma coCTOSIHUSA U (JOPMUPOBAHHUE CTPYKTYPBI CILIABOB MPU
KpucTaum3anuu. Juarpamma xkenes3o-yniepos. dassl B METaNIMUECKHX CIIIaBaX.

CHCTEMEI C 3BTEKTHYECKHUM U NCPUTCKTUYCCKUM MPCBPALICHHUECM. THIIBI BTEKTHK.

XapakTepHUCTUKa CUCTEM C HEOTPAaHUUEHHOW (OrpaHUYEHHON) paCTBOPUMOCTBIO
KOMITOHEHTOB B KMJIKOM U TBEPJOM COCTOSIHUHU. TEXHUYECKU YUCTOE JKENE30.
Annorponus xkenes3a. luarpaMma (pa3oBoro paBHOBECHS JKEN€30-yIIEPOI.

Bupsl uyryHoB. CTpyKTypa M ycIOBHS OTy4eHus 6enoro (oT6eaéHHOro), ceporo,
MMOJIOBUHYATOT0, KOBKOTO U MOJU(UIIUPOBAHHOTO UYT'YHOB.

BnusiHue XUMHUYECKOrO COCTaBa U CKOPOCTH OXJIaXKJIEHUS Ha CTPYKTYpPy UyTyHa.
CTpyKTypHO-(pH3HUECKOe OTINYME UyT'yHa OT CTalu U cepa ero
PEUMYIIECTBEHHOTO IPUMEHEHUSI.

Knaccudukarus craneii u criaBoB. MapkupoBka. Kiaccuduxanus craneit mo
XMMHWYECKOMY COCTaBY, CTPYKTYpe, Ha3HaU€HHIO, CIOCO0Y PACKUCIICHHUS], KAYECTBY.

MapkupoBka. Ctanmaptusanms cranei. Jlomycku Ha cocTaB, uX 000CHOBaHHE.
yI‘JIepOI[I/ICTBIe " JICTUPOBAHHLIC CTAJIN.

MCTOI[BI OIPECACIICHUSA MCXAHNYCCKUX XAPAKTCPUCTUK. OcHOBHBIC BU/BI
MEXaHMYCCKUX UCITBITAHUN 1 CAATOYHBIC XapaKTCPHUCTHUKU ITPOKATaA.

XapaKTepUCTUKHU POYHOCTH U IJTACTUYHOCTH MPU PACTSHKEHUU. YIapHas
BSI3KOCTb. XJIaHOJIOMKOCTh. KpacHonmoMkocTs. Binsinue cepsl u pocopa Ha
MEXaHUYECKHUE XapaKTEPUCTUKHU. TBepAOCTh. METOIbI UCIIBITAHUI HA TBEPIOCTD.

CyIIHOCTB ¥ 33J]a4i MaKpOCKOITUUECKOTO aHali3a. MeToIbl BeIpe3a,
W3TOTOBJICHUS U TPaBJICHUs 00pa3ioB. Bumel Makpo- nedextoB. Meroauka
[MPOBCACHHUA MAKPOCKOITMYCCKOT'O aHAJIM3a 110 BBIABJICHUIO JINKBALIUN CEPBI U

docdopa.

CyIIHOCTG U 33/1a41 MUKPOCKOIIMYECKOTO aHaIN3a. XapaKTepUCTHUKa
METaIOTPadUIeCKOr0 BEPTUKATEHOTO MUKPOCKOTIA (ONTHYECKUE CHCTEMBI H
ycTpoiictBo) Ha mpumepe EC METAM PB-21, 23, MUM-7, MUM-6.

MeTonbl BeIpe3a, HOATOTOBKU U TpaBieHHs 00pa3ioB. Buasl MUKpo- 1epeKToB.
Knaccuukaiys HeMeTalIMYeCKUX BKIIFOUeHUH. MeTo/Ibl BBISABICHHUS U OLICHKH
BEJIMYUHBI 3€PHA, HEMETAJUINYECKUX BKIIFOUECHUI.

XapakTepruCTHKA JETUPYIOUIUX 3JIEMEHTOB. BiMsIHUE NErupyrONIMX 3JI€MEHTOB Ha
MpeBpalleHusl IPU OXJIAXKICHUH, KapOug000pa3oBaHue, MPeBpalleHus IPU
OTITyCKE.

HewmeTammnueckue BKITFOYSHUS B CTATU: OKCUJIBI, CYJIb(UIBI, CUITMKATHI, HUTPHIBL.
DOH/I0TeHHbIE U HK30T€HHbIE BKJIIOYEHHUS, KOJIMYECTBO, pa3Mepsl, popma. Biusuue
nedopManui U IpeBpaIieHid B TBEPAOM COCTOSIHUU Ha pa3mep u hopmy
BKJIIOUCHHUN. BinsiHue HeMeTaluMuecKuxX BKIFOYEHUH Ha POCT 3€pHA ayCTEHUTA.
'YIIpaBieHNe BKIIFOUCHUSMMU JUIS PETYJINPOBAHUS 3€pHA B CTAJIN.

KOHCTPYKIIMOHHBIE CTaIHN. XapaKTEPUCTUKA CTPOUTENIBHBIX, apMaTyPHbIX
KOHCTPYKIIMOHHBIX CTasiell. MexaHndeckue CBOMCTBA. BiusHUE CTPYKTYpBI U
NIErUpPYyIOLIUX 3JIEMEHTOB Ha CBAPUBAEMOCTh U MEX. CBOMCTBA.

MaruHOCTpOUTENbHBIE IIEeMEHTHPYEMbIe (HU3KOyTIIepoaucThie) ctanu. CocTaBbl,
TepMooOpaboTKa, cBONCTBA. MalIMHOCTPOUTEIBHBIE YiTydlllaeMble
(cpenneyriepoaucTsie) ctanu. CocTaBbl, TEpMOOOpPaOOTKA, CBOKUCTBA.

10

HerernnocTolikue cTaau A pexKyIero 1 MEpUTEIILHOIO HHCTPYMEHTA.
[TonmunHnUKoOBas cTanb. beICTpopexymue cranu. BiausHue TeMiepaTrypsl
Pa3JIMBKHU, MACChl CIIMTKOB, HEMETAJUIMYECKUX BKIIFOYCHUN HA CTOUKOCTD
WHCTPYMEHTA U MOAIIHUITHUKOB.

10

Crayiu JjIs1 XOJIOJIHBIX U ropsiyux mramioB. CocTas, TepMuueckas 00paboTka,




CTPYKTYypa, CBOWCTBA. BiusiHre KapOUTHOW TUKBAIIUU U 3aTPSA3HEHHOCTH CTAIIN
HEMETAJJINYECKUMU BKIIFOUEHUSIMH U IPUMECSIMU Ha CTOMKOCTh
e (hOpMUPYIOIIETO HHCTPYMEHTA. TBEp/IbIC CIUIABHI.

11

Hepxageromue cranu: GpeppuTHbIe, MApTEHCUTHBIE, aycTeHUTHBIE. COCTaBbI,
TepMooOpaboTKa U CBsI3b cO cBoiicTBamu. Hepikaperomue cranu: peppuro-
ayCTEHUTHbIE, MapTeHCUTHOCTaperomue craian. CocTaBbl, TEpMOOOpabOTKa,
CBOMCTBAa. KpHOTE€HHBIE CTaIN U CILIABBI.

12

[TonsTne xapocToikocTs. JKapocroiikue cruiasbl. [IoHATHE KapOnPOYHOCTS.
JKaponpounsle criaBel. OLEHKa )KapONPOYHBIX CBOKWCTB. BiMsHNE CTPYKTYpHI U
COCTaBa Ha KapOIPOYHOCTh. BinsAHMe MpuMecei Ha JUINTEIbHY0 IPOYHOCTD.
Knaccuukaiys >kaponpoyHbIX CTajlel U CIUIaBOB: NEPIUTHbIE, MAPTEHCUTHBIE,
ayCTeHHUTHBIE. JKaponpo4HbIe CIIJIaBbl HA HUKEJIEBOW OCHOBE.

13

[{BeTHBIE MeTAJLITBI (ATIOMUHUM UITK JIETKUI METaJl1 0COO0M IEHHOCTH, MEJIb -
MpUMaZoHHA cpean MeTauioB). Mctopus oTkpeiTrsi. CriocoObI POU3BOICTBA.
OCHOBHBIE TIOTPEOUTEIHCKIE XapaKTEPUCTUKH aTFoMUHUS. Ceprl
MPEUMYIIECTBEHHOTO MOTPEOICHUSI.

13

Kitaccel 1 MapKku aJIFIOMUHHEBBIX CIUIAaBOB. XMMUYECKUN COCTAaB U MEXaHUYECKHUE
CBOICTBA aTIOMUHUEBBIX CIUIaBOB. McTopust oTkpbITHS. CIIOCOOBI TPOU3BOJICTBA.
OCHOBHBIE IOTPEOUTENBCKUE XapaKTePUCTHKU Meau. Chepbl MpenMyIeCTBEHHOTO
notpebneHus. Kitacchl 1 MapKu MeIIU M CIIaBOB HA €€ OCHOBE. XUMHUYECKUH
COCTaB M MEXaHMUYSCKHE CBOMCTBA MEJH U €€ CIIABOB.

14

KapOoBoIOKHUTHI, 00POBOJIOKHUTHI, OPTaHOBOJIOKHUTHI. METaTbI M CIIABHI,
ApPMHUPOBAHHBIE BOJOKHAMH. TE€XHOJIOTHS MOTyYeHHsI aMOP(HOM JICHTHI.

14

XapaKTepuCTUKa U3/IeIUN U3 MOPOIIKOBBIX MaTepHaJIoB: yCIOBHS padOTHI,
CTPYKTypa, cBolicTBa. Kimaccuduxanmsi CHHTETHYECKUX MOPOIIKOB, 000CHOBaHUE
BbIOOpa MaTepuasia JJsl MPONUTKU. PexX1MBbI CrieKaHusl.

15

KJ'IaCCI/I(l)I/IKaHI/IH HCMCTAJNIMYCCKUX MATCPHUAJIOB. IInacTuyeckne Macchl
(HOJII/IMepBI), HCTIOJIAAPHBIC U MOJIAPHBIC TCPMOIINIACTUYHBIC IJ1AaCTMACCHI,
TepMOCTOﬁKHe IIACTUKHU, TCPMOILIACTBI C HAITOJTHUTCIISIMH. Pe3nnoBEBIE

MaTCpUaJibl, PC3UHBI O6HI€FO " CIICHMUaJIbHOI'O Ha3HA4YCHMUA.

15

KJICSIH_[I/IG Marcpualibl, KOHCTPYKIUOHHBIC CMOJIAHBIC U PC3MHOBBIC KJICH.
Jlakokpacounbie MaTepuaibl. JIpeBecHbie Marepuanbl. Heoprannueckue
MaTepHalibl, HEOPraHUYECKOE CTEKJI0, CUTAIUIBI (CTEKIOKPUCTATUIMUECKUE
MaTepuabl), KepaMUUYECKUE MaTEPHAIIBI.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpensl

5.3. JIaboparopHbie padoThI

No

SaAHATU

Ne

paszziena)

HanMmenoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI

Koi-
BO
4acoB

O3HakomIleHHE ¢ 000PYI0BaHUEM U TEXHHKA O€30M1aCHOCTH MpH padoTe B
mabopaTopusx METAUIOBEICHUS U T/00paboTKu. THCTpyKTaXK.

l3ydeHne nmporecca KpucTauIH3aliy. 3aTBepieBaHNe KAl pacTBopa
A30THOKHUCIIOTO CBUHIIA. M3yueHHe CyNTHOCTH Npolecca KPUCTAILTH3AINY.

V3yueHre MeTO10B U3rOTOBJIEHUS 00Pa31loB U METOI0B TPABIECHUS MPH
MakpoaHaiu3e. M3yueHne BHyTpeHHUX U MOBEPXHOCTHBIX AedekToB. [IpoBeneHne
MaKpoaHaJln3a 10 BBIABICHUIO JIMKBALUU cepbl U Gpocdopa, a TakKe MPUCYTCTBUE
CBHHIIA.

Mukpockonuieckuii aHam3. Metauorpaguaeckue MeTO bl ONPeIeIICHHUs




HEMETAJUIMYECKUX BKIIOUEHHUH B cTasn. V3yueHue BUI0B HEMETAIUTMYECKUX
BKJIIOYEHHH. V3yueHrne MeTo0B KOHTPOJISL U UCCIIEI0BAaHUS HEMETAIITMUYECKUX
BKJItOUEHHUM. VccinenoBanue 3arpsi3HEHHOCTH CTAIM HEMETAIUTMYECKUMU
BKJIFOUCHHUSIMH U €€ KaueCTBEHHBIN aHau3.
9 9 M3ydenne MexaHn4eCcKux CBOMCTB. [IpoBeneHne cepuu s3KCIepUMEHTOB, PACYETHI 5
o Gopmynam.
3yueHne KpUCTAJUIMYECKOTO CTPOEHHSI CTAIbHOTO CIUTKA. M3ydeHue nporecca
3 10 [kpucTayIM3aIuu Ha MpUMEPE 3aTBEPICBAHUS KalllId PaCTBOPA a30THOKHUCIIOTO 4
CBUHIIA.
4 1 Maxkpockonuiyeckuil aHaiu3. BolsiBeHre TuKBaluu cepol, pocdopa, CBUHIIA. 4
M3ydeHue CylHOCTH U 3a]]a4 MaKpOaHaIH3a.
Mukpockonuueckuii ananu3. Onpenenenne BeTUInHbI 3epHa B METaJLIE.
V3ydeHue CylIHOCTH U 3a]1ad MUKpoaHaau3a. M3yuenue MeToIuku moroToBKH
7 12 |0Opa31oB U METOJOB BBISBICHUS CTPYKTYPHI MeTasuia. M3yueHue onTuyecKoi 6
CXEMBI U YCTPOMCTBA BEPTUKAIBHOTO METAIIOrpaduyeckoro MUKpOCKOIIa.
BrIsiBIIeHHE 1 OIIpe/iesieHIe BEJIMYMHBI 3epHa Pa3IMYHOIO KJIacca CTaJei.
3 13 I/IsyiieHne MEXaHMYECKUX CBOMCTB. MeTO/IbI onpe/iesieHNs] MEXaHMYEeCKUX 6
CBOWCTB IPH CTATHYECKUX UCTIBITAHHSX.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Cnucok 1urepaTypsl (C yKa3aHHeM Kon-
[Tomux CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB
Uymanos, 1. B. Merannosenenue [ TekcT] :
71a0. MPAKTUKYM : y4e0. mocooue Jijisi By30B
o Hanpasienuto "Meramtyprus” / 1. B.
PaGora ¢ nureparypoit Uymanos, 1. A. [Iareirus ; FOx.- Ypai. roc. 6 40
yH-T, 3natoyct. ¢pui., Kag. O6m.
Metasutyprus ; FOYpI'Y. - YensaObunck :
W3nar. uentp OYpI'Y, 2009. - 291 c. : un.
Uymanos, U. B. Merannosenenue [ TekcT] :
1a0. MPAKTUKYM : y4eO. mocooue Jijisi By30B
o Hanpasienuto "Meramtyprus" / 1. B.
Pabora ¢ nureparypoit Uymanos, [1. A. Ilateirus ; FOx.-Ypai. roc. 5 40
yH-T, 3natoyct. ¢pui., Kag. O6m.
Metasutyprus ; FOYpI'Y. - Yensabunck :
W3nar. uentp OYpI'Y, 2009. - 291 c. : un.
Uymanos, 1. B. MetamnoBeaenue [Tekcr] :
1a0. IPaKTHKYM : yueb. mocoOue st By30B
o HanpasieHutro "Meramnyprus" / U. B.
[ToaroroBka Kk 3amure 1aboparopHsix padot Uymanos, J. A. Ilateirun ; FOx.-Ypain. roc. 5 31,75
yH-T, 3naroyct. ¢pui., Kag. O6m.
MeTaiutyprus ; OYpI'Y. - UensaOuHCK :
M3nar. nentp FOYpI'Y, 2009. - 291 c. : un.
Uymanos, U. B. Metannoenenue [Teker] :
1a0. IPakTUKYM : yueb. mocoOue st By30B
o HanpasieHuto "Meramnyprus" / U. B.
[ToaroroBka K 3amure J1a00poTOpHBIX padoT UymaHos, J. A. Ilateirun ; FOx.-Ypain. roc. 6 29,5

yH-T, 3naroyct. ¢pui., Kagp. O6m.
MeTasutyprus ; OYpI'Y. - UensaOuHck :
M3nar. nentp FOYpI'Y, 2009. - 291 c. : un.




6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMNSA

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpPaMMBbl OCYIIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonmoxkeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

No
KM

Ce-
MECTp

Bun
KOHTPOJISt

HazBauue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oamn

HOpHI{OK HaA4YHCIIEHNS 0aJII0B

Yuu-
THIBA-

eTcs B
[1A

IIpome-
JKyTOYHAas
arTecTauus

3auér

5: BBICTABJIIECTCS TOIA, KOTJIA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BAaTEIbHO; TPAMOTHO BIAACET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHMS 110
TEM€E; BJIaJICCT BBIPA3UTEIIbHOM, IPAMOTHON
[pE4bl0; HAaITISIIHBIE CPEICTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
ApPTyYMEHTHUPOBAHO.

4: BpICTABIISAETCS TOTA, KOTZA CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BATEbHO, HO HE MOJIHOCTBIO;
rPAMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 110 TEME; BIALCET
BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaIVIHBIE CPEACTBA UCIIOIb3YET TPAMOTHO;
0TBEYACT Ha BOIPOCHI HEYBEPEHHO.

3: BBICTaBIISIETCS TOINIA, KOTJA CTYACHT:
BOIIPOCHI PACKPBIBAET HE MOJTHOCTBIO;
[IyTACTCs B TEPMUHOJIOTUH; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMSI 110 TEME; HE BIIAJIEET
BBIPA3UTEIBLHOM, TPAMOTHOU PEYBIO;
HaIVIsHbIE CPEACTBA UCIIOIB3YET HE BIIOJIHE
PAMOTHO; OTBEYAET HA BOIIPOCHI HE
ApPTyMEHTHUPOBAHO.

2: BBICTABJISIETCS TOT/A, KOTJA CTYAEHT:
CYIIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BJIaJICET TEPMUHOJIOTUEN; JEMOHCTPUPYET
OTCYTCTBHME 3HAHUU 110 TEME; HE BIIAJICET
HAy4YHBbIM CTUJIEM PEYM; HE yMEeT
WCITOJIB30BaTh HAIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTEINBHO.

3a4CT

[Tpome-
JKyTOYHas
arrecTauus

OK3aMeH

5: BBICTABJIAECTCS TOIA, KOTJA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BAaTEIbHO; TPAMOTHO BIAACET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHUS 110
TEM€E; BJIaJI€E€T BEIPA3UTEIBbHOM, IPAMOTHON
[pE4blO; HAITISIIHBIE CPEICTBA UCIIOJIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
ApPIyMEHTHUPOBAHO.

4: BBICTABIISETCS TOTA, KOTZA CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BATENbHO, HO HE MOJTHOCTBIO;

I'paMOTHO BJIAACCT TCpMHHOJ’IOFHCﬁ;

OK3aMCH|




IEMOHCTPHUPYET 3HAHUSA 110 TEME; BIaIEET
BBIPA3UTEIBLHON, TPAMOTHOM PEYBIO;
HaIISIHBIE CPEICTBA UCIIOIB3YET TPAMOTHO;
OTBEYaET Ha BOIIPOCHI HEYBEPEHHO.

3: BBICTaBIISIETCS TOTNIA, KOTA CTYACHT:
BOIIPOCHI PACKPBIBAET HE MOJTHOCTBIO;
yTaeTCs B TEPMUHOJIOTUN; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMS 10 TEME; HE BIIAJEET
BBIPA3UTEIILHOM, TPAMOTHON PEUYBIO;
HaIVIsAHbIE CPEACTBA UCIIOIB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET HA BONPOCHI HE
ApPryMEHTHUPOBAHO.

2: BBICTABJISIETCS TOT/IA, KOTJIA CTYEHT:
CYIIHOCTb BOIIPOCOB HE PAaCKPHIBAET; HE
BJIa/I€€T TEPMUHOJIOTUEH; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJICET
Hay4YHbIM CTHJIEM PEYM; HE YMEET
VCITOJIB30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTENBHO.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypatp OLICHUBAHUs
aTTeCTaluu
DK3aMeH MPOBOIUTHCS B YCTHOW WIIM IMBMEHHOU (opMe.
Crynenty Bbaércst Omer ¢ 2 Bompocamu. JK3aMeH B coorsercTan ¢
9K3aMEH Y Y p ’ mm. 2.5, 2.6
CUNTAETHCS C/IaH, €CIH MOJIy4eHa OTCETKA
" " [Tonoxenus
YIOBJIETBOUTEIHHO'" U BBILIE.
3a4€T MPOBOAUTHCS B YCTHOM MJIM MUCBMEHHOM (hopme.
N B cootBercTBHH C
saueT Crynenty biiaércs omet ¢ 2 pornpocamu. [Ipu nonydenun . 2.5.2.6
OTMETKH "Yy/IOBIETBOPUTEIBHO" U BBILIE - BEICTABIISAETHCS e
.. [Tonoxenus
3a4€T.
6.3. OueHo4yHbIe MaTEePUAJIBI
Ne
Komnerenuun Pesynbrarel 00yueHus KM

3HaeT: CTpOGHI/Ie PE€aIbHBIX MCTAJIJIOB U CILIABOB, B3AMMOCBA3b MEXAY UX COCTABOM,

VK9 CTPYKTYPOU, MEXaHUYECKUMH U SKCIUTYyaTAl[MOHHBIMU CBOMCTBAMH i

YK-9 'Ymeet: BoiOupars MaTepuasl Ui U3TOTOBIECHUS] KOHKPETHBIX M3JeNUi +

VK-9 lmeeT mpakTUYeCKUit OIIBIT: Hapblkamu IpOBEICHHUS H3MEPEHHH TBEPIOCTH H IPYTHX |
OKCINTyaTallMOHHBIX CBOUCTB MCTAJIJIOB

OIK-1 3naetr: CBOMCTBa, HA3HAYEHUE, MAPKUPOBKY CTaJIE U UyI'YHOB, LIBETHBIX CIUIABOB, n
HEMETAJUIMYCCKUX U IPYTUX KOHCTPYKIIMOHHBIX MaTepPHAIOB

OITK-1 YMmeet: Ha3znauats Heo6x0)11/nz451171 CHOCO6UTepMI/I‘leCKOI7[ 00pabOTKH M ONITUMAJIbHBIE N
PCKUMBI JIs1 UBMCHCHHA CBOUCTB JICTAJICHU B KCJIACMOM HAIIpaBJICHUN

OITK-1 Mmeet mpakTu4eckuii onbIT: Bragenus HaBbIKaMu BEIOOpA CBOMCTB COBPEMEHHBIX N
KOHCTPYKIIMOHHBIX MAaTC€pUaioB
3HaeT: 3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIIIU3ALIUU U CTPYKTYpPOOOpa30BaHUs

OITK-4 METaJIJIOB U CIUIABOB, OCHOBBI UX TEPMOOOPAOOTKH, CIIOCOOBI 3aIIUThHI METAJIIIOB OT N

KOPPO3UH; KJIACCU(PUKAIIUIO U CTIOCOOBI MOTYYEHUsI KOMIIO3UITMOHHBIX MaTepUaJIOB;
MPUHIIUIIBI BHIOOPA KOHCTPYKIMOHHBIX MaTepUasoB JJIsl IPUMEHEHHs B




I[MPOU3BOJCTBC; CTPOCHUC U CBOICTBa METAJIJIOB, METOAbI NX UCCIICAOBAHUAI,
KJ'IaCCI/I(bI/IKaHI/IIO MaT€puaioB, METAJIJIOB M CILIaBOB, UX obnactu IIPUMCHCHUA

'YMmeeT: Pacnio3HaBath 1 KJIacCUPUIIMPOBATh KOHCTPYKIIMOHHBIE U CHIPHEBbIE
MaTepuabl 10 BHEITHEMY BUY, IPOUCXO0XKIEHUIO, CBOMCTBAM; ONIPEENISATH BUJIBI
KOHCTPYKIIMOHHBIX MaTeprasioB; BEIOUpAaTh MaTepuabl A1 KOHCTPYKIIUH 10 X
HA3HAYCHHUIO U YCIOBUSIM 3KCILTyaTalluu

OIIK-4

OIIK-4 MMeet npakruueckuil onsIT: [IpoBeneHns uCcCcieI0BaHUN U UCIIBITAHUN MaTepuaoB

(DOHI[I:I OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaxoOATCA B ITPUITIOKCHHAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMAIHOHHOE 00ecieyeHne TUCIUIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1.  Yymanos, 1. B. MarepuanoBeneHne KOHCTPYKIMOHHBIX MaTepUAIIOB

[Tekct] : pab. Terpanap no HampasiaeHnuto 22.03.01 "MarepuanioBenenue u
texHosioruu matepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yu-1, 3naroyct. pui., Kad. O6m1. merannyprus ;
HOYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : uin.

2. UYywmanos, 1. B. CoBpemeHnHbIe Tpo0IeMbl METAIIIIOBEICHUS 110
rpynmnam ctaneit [Tekct] : yue6. mocobue st Hanpasnenuid 22.03.01

"Marepuanoseaenne u texaoiorus Marepuainos” u 22.03.02 "Meramnyprusa" / U.
y

B. Uymanos, M. A. Marseena ; lOx.-Ypan. roc. yH-T, 3maroyct. ¢uir., Kad.

TexHuka u TexHonorus np-sa Mmarepuanos ; OYpI'Y. - UenaOunck : M3aar. ueHtp

IOYpI'Y, 2017. - 40 c. : un.

6) OononHumenbHas IUmepamypa:

1. Yymanos, B. . Meramnosenenue. JlaboparopHbiit pakTUKyM [ TekcT]
: yueb. mocobue Jig By30B 10 METaJLTypr. criennanbHocTsIM / B. Y. Uymanos, U. B.

Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. O6m1. meranmyprus ;
HOVYpI'VY. - Yenabunck : M3a-Bo FOYpI'Y, 1998. - 88 c. : ui.

2. UYywmanos, B. 1. Meramnosenenue. JlaboparopHblit mpakTUKyM [ TekcT]
: yue0. mocobue Jj1st By30B 10 MeTautypr. cneruanbHocTsM. Y. 2 / B. U. Uymanos,
. B. Uymanos ; FOx.-Ypa. roc. yu-1, 3naroyct. ¢ui., Kad. O6m1. metamtyprus ;

IOVYpI'Y. - Yensbunck : U3a-so FOVYpI'Y, 2000. - 149 c. : un.

3.  MarepuanoBeaeHue u TeEXHOIOTHS MeTaIIoOB [TekcT] : yuel. aJis By30B

o MamuHOCTPouT. cnenuanbHocTsIM / I I1. @etucos, M. I. Kapnman, B. M.

Marronus u ap. ; nog pen. I. I1. @erucosa. - 3-e usa., ucnp. u gon. - M. : Beicmas

mkoja, 2005. - 862 ¢. : u.

4. Jlaxtun, FO. M. MarepuanoBeaenue [ TekcT] : yueO. 1l BBICII. TEXH.
yue06. 3aBenenuii / FO. M. Jlaxtun, B. I1. JIeonthena. - 3-e 3., nepepad. u JIOII. -

M.: Mamunoctpoenue, 1990. - 528 c.: ui.

5. Uymanos, U. B. Metamnoseaenue [Tekct] : 1a0. mpakTukyM : yueoO.
nocoOue Jutst By30B 10 Hampasienuto "Metamnyprus" / Y. B. Uymanos, /1. A.
[Tareirus ; FOx.-Ypan. roc. yH-T, 3naroyct. ¢pun., Kad. O6m. metamtyprus ;
IOVYpI'Y. - Yenabunck : U3aar. neatp FOYpI'Y, 2009. - 291 c. : un.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

He npenycmorpenst



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. Kpynun IO.A., Marepuanosenenue cneucmiaso. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMUC, 2008, 152c¢.

2. borogyxos C.U., MarepuaioBe/ieHHE B BOIIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MamuHocTpoeHue,
2010, 352c.

3. Uymanos, . B. MarepuanoBenenre KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Tekcrt] : pad. Terpanp no HampasieHnuto 22.03.01 "MarepuanoBeienue u
texHosoruu marepuanoB" u 22.03.02 "Meramnyprus" / U. B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. metammyprus ;
IOVYpI'Y. - Yensabunck : U3aar. uentp HOYpI'Y, 2016. - 41 c. : un.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

1. Kpynun IO.A., Marepuanosenenue cneucmiaso. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMUC, 2008, 152c¢.

2. borogyxos C.U., MarepuaioBeieHHE B BOIIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MamuHocTpoeHue,
2010, 352c.

3. Uymanos, 1. B. MarepuanoBenenre KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Texcrt] : pad. Terpanp no HampasieHnuto 22.03.01 "MarepuanoBeienue u
texHosoruu marepuanoB" u 22.03.02 "Meramnyprus" / U. B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. metammyprus ;
HOVYpI'Y. - Yensabunck : U3aar. uentp OYpI'Y, 2016. - 41 c. : un.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

JlononHuTeNbHAS [OMOIHOTEUHAS
Teparypa cucTeMa

HaumenoBanne
Bu ecypca B
No . peeyp . bubnunorpaduyeckoe onrcanme
JUTEpaTyphl AJIEKTPOHHOU
dbopme
Hosuxkos, 1.1. Meraiuosenenue: B 2 1-x. T. 1. OcHOBBI
DNEKTPOHHO-

metayuioBeaenus; T. 2. Tepmuueckas o0padoTka. CriiaBsl.
[DnexTponnsriit pecypc] / .M. HoBuxkos, B.C. 301n0TopeBCcKuid,
B.K. IToptHoii, H.A. benoB. — Dnekrpon. gan. — M. :

m3narenbeTBa JIake fy g pre 9014, — 1020 c. hitp://e.lanbook.com/book/69779

I.
2.

IlepeueHp UCIIONIB3YEMOTO IPOIPAMMHOIO 0OECIICUEHHUS:

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

[lepedenb ucnonb3yeMbIx NpodhecCHOHANBbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX

CIIPABOYHBIX CUCTCM:

SNk W=

-Thr Cambridge Cristallographic Data Centre(6eccpouno)
-Crangaptundopm(6eccpouHo)

-baza nanasix BUHUTU PAH(6eccpouno)
-Nadopmanmonnusie pecypcbl PUIC(6eccpouno)
-Texakcnept(30.10.2017)




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3anaruit

No

ay/.

OcHoBHOE 000pyIOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MPEIyCTaHOBICHHOE POTPaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe s
Pa3IUYHbBIX BUJIOB 3aHATHUI

CamocTosiTenbHas
pabota ctyneHTa

401
)

Cuctemnsiii 650k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mit.; Kommnbrotep
B cocTaBe: cuctemubli 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.; I[Ipoekrop Acer X1263 — 1 mir.

JlaboparopHsbie
3aHATHS

101
)

Muxkpomerp MKII-25-50 MM — 1 wit.; Mukpockon AMPLIVAL — 1 it
Muxkpockorn orpaxkenHoro ceera NU-2 — 1 mit.; Mukpockon Amplival 3.0 G
0.48 ¢ — 1 wT.; Mukpockon metaiorpaduaecknii EC "Meram" PB — 5 mit.;
Muxkpockon metamorpadguueckuit ECP-13-23 — 1 mt.; Mukpockon MUM-10
— 1 mt.; OnTudeckuii aHam3aTop B KOMIUIEKTe /pperimM-rpadboep, T — 1 mT.;
MukpoMeTp ¢ ManbiMu u3Mep. ryokamu /A/ 0,25mMm — 1 mmt.

Jlexknuu

310
)

[Tpoextop NEC NP50 Projector 1[0/55 DMD DLP — 1 mt., CucremHblii 0J10K
Celeron A/300 128/32/3.2/1.44/SVGA 4D — 1 wit., Dxpan pyJaoHHBIN Spectra
2004210 cm — 1 mT., JIucTaHIIMOHHBIN Ta00OPaTOPHBIN MTPAKTUKYM I10 KypCy
«MarepuanoBeneHue» — 1 1mr.

JlaGoparopHbie
3aHITHS

103
)

AOpasuBHbIil oTpe3Hoit cranHok DELTA ABRASIMET — 1 it
ABTOMaTHYECKHUH 3anpeccoBouHbIi ipecc Simplimet 1000 — 1 mT.;
[InudoBanbHo-noarpoBanbHbIil cranok EcoMet 250/300 ¢
moJryaBToMaTudeckoit Hacaako AutoMet 250/300 — 1 mit.;, YeTpoiicTBO 11t
HIIEKTPOJINTUYECKOTO MOIMpOoBaHus U TpaBienus Polimat — 1 wt.; Kommexr
00opyaOBaHus AJis MPOBEACHHSI MEXaHUYECKUX UCIIBITAHUHN Ha yIapHYIO
BSA3KOCTH — | 1IT.;, KoMruiekT oGopyioBanust 171 IPOBEACHUS MEXaHUYECKUX
WCIIBITAaHUH Ha pacTsokeHue — 1 mT.;, [Ipubop nis usmMepeHus TBEpAOCTH 10
metony Poxsemia TP 5014 ¢ koMIIeKTOM NU3MEPUTENBHBIX IUIACTUH — | IIT.;
[Iprbop mosryaBTOMaTH4YECKUI 711 U3MEPEHUS TBEPIOCTH 10 METOAY
bpunemnsa Th 5004 — 1 wt.

DK3aMeH

310
)

[Tpoextop NEC NP50 Projector 1[0/55 DMD DLP — 1 mrt., Cuctemusiii 6110k
Celeron A/300 128/32/3.2/1.44/SVGA 4D — 1 wir., DkpaH pyJaoHHbIH Spectra
2004210 cm — 1 wt., JlucTaHIIMOHHBIHN J1a00paTOPHBIA MPAKTUKYM O KypCy
«MarepuanoBenenue» — 1 mrT.




