FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa

[comy o
om0

B 1. B.

noviv
19.06.2024

CBEJIEHMS O BIIAJIEJIBLIE 1911

B crcTeMe

PABOYAS ITPOI'PAMMA

aucuuiuinHbl 1.0.20 MarepuanoBeaeHue
s Hanpasiaenus 22.03.02 Merautyprus

ypoBeHb bakanaBpuar

¢popma o0yueHust 3a0uHas

H. B. Uymanos

ka(eapa-pa3padoTuuk TexHUKA U TEXHOJIOTUU IPOU3BOJICTBA MaTepUaIOB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 22.03.02 Mertamtyprusi, yTBepKIEHHBIM MTpUKa3oM MUHOOpHAYKH OT

02.06.2020 Ne 702

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pa3zpaboTunk nporpamMmsl,

J.T€XH.H., Ipod., 3aBeAYIOITUN

Kadeapou

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H.B.

viv
19.06.2024

S .
ﬁ‘@ﬁ% rextponis

1OVpry 10

CBEJIEHMS O BIIAJIEJIBLLE 31T
W.B,
v

oviv
19.06.2024

3maroycr

H. B. Uymanos

H. B. Uymanos



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

[lepeueHb npeAnIeCTBYIOMNX AUCHUIUINH, [lepeueHs nocnaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT

1.0.11 Xumnus,
1.0.09.01 Anre6pa u reometpus, 1.0.25.04 ObpaboTka METAIOB JaBJICHUEM,
1.0.12 ®Ouszngeckast XUMHUS, 1.0.23 Metonb! aHanu3a U 00pabOTKH
1.0.10 ®usuka, HKCIIEPUMEHTAJIbHBIX JIAHHBIX,
1.0.29 OcHOBBI MIIaBJICHUS U 3aTBEPACBAHUS 1.0.25.05 Tepmuueckas 00paboTKa METAJIOB,
METAJIJIOB, 1.0.27 ®u3uKo-XUMHsI METAJUTY PrUYECKUX
1.0.24 Metamtyprudeckasi TEIJIOTEXHUKA, MPOIIECCOB,
1.0.09.03 CneunanbHble IT1aBbl MaTEMaTHKH, 1.0.22 TennomaccooOMeH B MaTepuaiax u
1.0.14.02 UnxenepHas rpaduka, npoieccax,
1.0.14.01 HaueprarenbHasi reoMeTpusl, 1.0.31 Be3onacHOCTh KU3HEAESITEIHOCTH,
1.0.09.02 MaremaTuyecKkuii aHAJIN3, 1.0.28 Koppo3us u 3anura MeTajloB,
1.0.18 Mertposnorusi, cTangapTA3aIus u 1.0.25.03 JluteitHo€ MPOU3BOICTBO
cepTudUKALIHS

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUILINH:

Jucnunimza TpeboBanus

3uaer: OCHOBHBIC TEPMUHBI, CHMBOJIBI U TIOHATHUS B
HauepTaTeIbHON reOMETPHUH; CIIOCOObI MOTYYEeHHUS
N300paKEHUN OTIpeIeNIEHHBIX IPpauIecKuX
MOJIeJIel TPOCTPAHCTBA; OCHOBHBIE MTPaBUIIa
BBITOJIHEHHS U 0(hopMIIeHus TpaduyecKoit
TOKyMEHTaluu YmeeT: Pemars no3uiimoHHbIE U
METPHUYECKHE 33/1a41 HA TUIOCKOCTH; BBITIOTHATH
MPOEKIMOHHbIE YEPTEKH PA3ITUUHBIX
reOMETPUUYECKHX Tell U TIOBEPXHOCTEH; paboTaTh C
yueOHUKaMU, METOIMYECKUMHU TOCOOUSIMU U
NPYTMMU UCTOYHUKAMH HAYYHO-TEXHUYECKON
nHdopmaru MimeeT npakTHYeCKHA OMIBIT:
BriageHus criocOOHOCTBIO K aHATN3y U CUHTE3Y
MIPOCTPAHCTBEHHBIX (DOPM Ha OCHOBE rpaduIeCKuX
MOJIENICH TPOCTPAHCTBA; CIIOCOOAMHU PEIICHUS
[pa3IMYHbIX 3a/1a4 HauepTaTeIbHON T€OMETPUU

1.0.14.01 HaueprarenbHas reoMeTpHUs




1.0.18 Metposnorus, cTaHAapTH3aLUsI 1
cepruduxanms

3naer: OCHOBBI IPOBEACHUS U3MEPEHUN U
HaOIIOICHUH; TpeOOBaHMsI CTAHIAPTOB K
W3MEepeHHsIM 1 HaOmoneHussM, OCHOBHBIE
HOPMAaTHBBI, HEOOXOIUMBIE JIJIsI TPOQeCCUOHATBEHOM
nesaTenbHOCTH YMmeeT: [IpoBoguTs nu3MepeHus u
HAOJIIOZICHUS C yU€TOM TpeOOBaHU CTAHIAPTOB,
AHaJIU3UPOBATH, COCTABIIATH U IPUMEHSTH
TEXHUYECKYIO JOKyMeHTaluio Mmeet
[MPAKTUYECKUI ONBIT: BilaieHns HaBbIKaMu
00paboTKH U MpeACTaBICHUS SKCIIEPUMEHTAIBHBIX
naHHBIX, Permenust 3a1a4 npodeccruonaibHON
NEesSTeTLHOCTH C YUeTOM TpeOOBaHUH JIEHCTBYIOINX
HOPMAaTHUBOB

1.0.12 ®dusnueckass XUMHAL

3HaeT: ba3zoBble MOHATHS HU3NUECKON XUMUU U
3aKOHOMEPHOCTH XMMHYECKHUX ITPOLECCOB YMEET:
[IpoBOAUTH POCTHIE ONepaIiy (CXeM MPOIIECCOB,
MEPBUYHOTO aHaJIN3a Pe3yJbTaToB U T.I1.),
BOCIIPOU3BO/IUTH OCHOBHBIE MOHATHUS (PU3NUECKON
XUMHUH, XUMHUYECKON TEXHOJIOTUH U
3aKOHOMEPHOCTEN XUMHUUYECKUX TporeccoB Mmeer
MpakTHYecKuil onbIT: PaboThl ¢ yueOHOM
TUTEpaTypoi Mo PU3NUECKON XUMUH,
CTPYKTYPUPOBATH MaTepHall, BBIIEIAThH INIABHYIO
MBICJIb, (POPMHUPOBATH CMBICIIBI 0A30BBIX
XUMHUYECKUX MOHITHN

1.0.10 ®usuxka

3HaeT: @U3NYECKYI0 UHTEPIPETALNIO OCHOBHBIX
[IPUPOAHBIX SIBICHUN U IPOU3BOJACTBEHHBIX
IPOLECCOB, [ TaBHBIE NIOJIOKEHHS U COAEPIKAHUE
OCHOBHBIX (DU3MYECKUX TEOPHUH U TPAHULIBI UX
NPUMEHUMOCTH YMeeT: BoIsBisaTh, popMynupoBaTh
U OOBSICHATH €CTECTBEHHOHAYYHYIO IPUPOLY
MIPUPOAHBIX SIBJICHUHN U MPOU3BOJCTBEHHBIX
nporieccoB, [Ipon3BonuTs pacueT puznyeckux
BEJIMYMH 110 OCHOBHBIM (hOpMYyJiaM C y4ETOM
[IPUMEHAEMOM cucTeMsbl enuHul Mimeer
npakTHYecKuil onbIT: Bnagenus ¢usnueckoil u
€CTECTBEHHO-HAYYHOU TEPMUHOJIOTUEH,
[IpumeHenust pu3nUecKux 3aKOHOB U HopMya aJst
pEeLICHUS IPAKTUYECKUX 3a]1a4

1.0.09.02 MareMaTHueCKHAI aHAIN3

3uaet: OcHOBHBIC TOHATUA JU(HEPEHIINATHEHOTO U
WHTErPAJIBHOTO UCUHCIIeHUus YMeeT: [IpumensaTs
MOHATHUS U METOJbl MATEMAaTUYECKOTO aHAJIN3a TIPU
[peIIeHNH NPUKIJIAIHBIX 3aja4; IPOBEPSTH PEIICHUS
Nmeet npaktrueckuit onsIT: [Ipumenenus
COBPEMEHHOI0 MaTEMAaTUYECKOI0 HHCTPYMEHTAPHS
1S peLIeHUs IPUKIIAIHBIX 3a/1a4; TOCTPOCHHUS
MaTeMaTU4eCKOM MojieNii Tpo(eCCHOHAIBHBIX 3314
Y UHTEPHPETALMH TOTYUYEHHBIX PE3yJIbTaTOB

1.0.14.02 UnxenepHas rpagpuka

3HaeT: [IpaBuna pa3paOoOTKH, BEIOTHEHUS

0 OpPMIICHHS U YTEHUSI KOHCTPYKTOPCKOM
TOKYMEHTAIIUH; CTAH/IapPThl €IMHON CHCTEMBI
KOHCTPYKTOPCKOW JJOKYMEHTAI[UU YMEET:
Vcnonp30Barh rpaduueckie METObl PeIIeHuUs
OTACJIbHBIX 3aJa4, CBA3aHHbIX C I/1306pa)KGHI/IeM
reoMeTpUYECKUX 00pa3oB, UX B3aUMHBIM

[pacno0KEHUEM U B3aUMOJCHCTBUEM B




MpocTpaHcTBe. FIMeeT NpakTUYECKH OTIbIT:
BiageHus HaBBIKAMU TEXHUKH BBITIOTHEHUS
UepTEIKEH; HaBbIKAMU YTCHUS YEPTEKEN

1.0.24 MeTtannypruueckas TEIIOTEXHUKA

3HaeT: YCTpOMCTBO U NPUHIUI IEHCTBUSA
MeTaJTypruuecKux neve; MaTepuabl s
COOPY’KEHHSI METAJUTypPru4eCKUX Me4ei; MEeTObl
MPOEKTUPOBAHUS U U3TOTOBJICHUS MOJIEITLHOM
OCHACTKH; 3JIEMEHTBI MEXaHUKHU NIEUHBIX Ta30B,
Knaccudukanuio u o011yI0 XapaKTepUCTUKY
METAJTypru4eCKUX Me4ei; OCHOBHBIE IPUHLIUIIBI
TEIUIOreHepaly B METAJUTyPrUYeCKUX revax;
OCHOBBI TEOPUHU TIOAOOUS U MOJICITUPOBAHMUS;
MPUHLIUIIBI TEIJI000MEHA B METaJTypruiecKux
reyvax; IMHAMUKY HarpeBa U IIpeBpalleHUi B
MeTaiax Ymeer: OOG0CHOBaHHO BHIOMpPATh
TEIUIOTEXHUYECKOE 000PYAOBaHHE IS PeaTu3aliu
METaJTypru4ecKuX MpoLeccoB, paCCUUTHIBATD
TEIUIOBBIE OaTaHChl TEXHOJIOTHUYECKUX MTPOIIECCOB,
nokaszatenu paboTel neveit, PaspabarbiBars husmko-
XUMUYECKUE MOJIENIN OOBEKTOB U MPOLIECCOB
MeTautypru Mmeer npaktudeckuii oneit: Pacuera
roKa3aTesiel IPOLECCOB MOIy4YEHHUS
MeTaJTypruuecKoi MpoIyKIUN; HaBbIKAMU
TEXHUKO-IKOHOMHUYECKOT'0 aHaIN3a
METaJTypru4ecKoro Mpou3BOJCTBA, IPUMEHEHHUS
MaTepualoB U TEXHOJOorui, Bianenus meronamu
aHaJIn3a MPOLECCOB TEIUIONEHEPALH TeIIa U UX
BJIMSIHMSI HA KaU€CTBO NOJTYYaeMbIX M31EIUI

1.0.29 OcHOBBI II1aBIEHUS U 3aTBEPACBAHUS
METaJI0B

3naer: CTpoeHME TBEPABIX U )KUJIKHX METAIIOB,;
CTPOEHHUE U CBOMCTBA PacIIaBOB HAa OCHOBE XKeJle3a;
(OpMBI CyIIeCTBOBAHUS PUMECHBIX YACTHI] B
[pacIulaBax Ha OCHOBE JK€Jie3a; BIMSHUE
TEXHOJIOTMYECKHX IPOLIECCOB HAa CTPOCHUE U
CBOICTBA pacIyiaBOB YmeeT: BozneiicTBoBaTh Ha
MIPOLIECCHI 3apOKIEHUS U pocTa KpucrawuioB Mmeer
MpaKTHYECKUI onbIT: BrageHus panyoHaabHbIMU
[IpUEMaMHU MIOMCKA U UCIIOJIb30BaHUS HAYYHO-
TEXHUYECKOU NH(pOpMauu

1.0.11 Xumusa

3HaeT: OCHOBHBIC ITOHATHS, SIBJICHHS, 3aKOHEI
HEOpraHMYeCKOH XUMUH; KJIACCU(PHUKALNIO U
CBOMCTBAa XMMHUYECKHUX AJIEMEHTOB, BELIECTB U
COCIMHEHU; BUIBI XUMUYECKON CBS3H B Pa3IMUHBIX
TUIAX COCIMHECHU; IEPUOIUYECKYI0 CUCTEMY
3JIEMEHTOB; OCHOBHBIE (PU3MUECKHE U XUMUYECKUE
SIBJIEHUS U NIPOLIECCHI, HA KOTOPHIX OCHOBAHBI
PUHIMIBI 1€ CTBUSA 00BbEKTOB MPO(eCCUOHATBHOM
nesTesnibHOCTH YMeeT: COCTaBIsATh U aHAIM3UPOBATh
XMMHUYECKUE YPABHEHMS; IPUMEHATh XUMUYECKHE
3aKOHBI JUI PEIIEHUS IPAKTUUECKUX 3a]1ay;
MCII0JIb30BaTh OCHOBHBIE DJIEMEHTAPHBIE METO/IBI
XUMUYECKOTO MCCIIEIOBAaHUS BEIIECTB U
COEJIMHEHUI1; TPOBOIUTH U3MEPEHUs], 00padaThIBaTh
U IIPEJICTABIIATH pe3ysbTaTel FiMeeT nmpakTudecKui
onbIT: [IpakTHyecKkoro NpUMeHEeHNs 3aKOHOB
XMMHH; HABBIKAMHU PELLIEHUS] XUMUYECKUX 337124 B

CBOEH MPEeIMETHON 00J1aCTH; HAaBBIKAMH 00pabOTKH




OKCIICPUMCHTAJIbHBIX JAHHBIX; HABBIKAMH OITMCAHUWA
XUMHYECKUX SIBJICHUH M PEIICHHS THUITOBBIX 3a/1a4;
HaBbIKaMU BBITIOJTHCHUS 3JICMCHTAPHBIX
1abopaTOPHBIX (PU3UKO-XUMUUYECKUX HCCIICIOBAaHUI
B 00acTu mpoheCCUOHANBHOM IeATEeIbHOCTH

1.0.09.03 CrenuaibHbIe TMIaBBI MATEMATUKHU

3naer: OCHOBHBIE IOHATHS ONIEPALMOHHOTO
VCUHCJICHHSI, TApPMOHMYECKOTO aHaJIN3a, TEOPUU
(GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO YMEeT:
[TpyMeHsTh MaTeMAaTUYECKHE IOHATHS U METO/IbI
[pU peIIeHNH NPUKIAHBIX 3a1a4 MMeeT
MpakTHYECKUM onbIT: Bnagenus MatemMarndeckuMu
METOAAMM JUIsl PEIIEHHUS 3a]1a4 IPOU3BOICTBEHHOTO
XapakTepa; METOo/laMi IOCTPOESHHSI MaTeMaTU4YeCKOM
MozIeNH Tpo(hecCHOHAIBHBIX 3a/1a4 U
WHTEPIIPETAIMU [TOJyUYEHHBIX PE3yJIbTaToB

1.0.09.01 Anrebpa u reomeTpus

3naer: OCHOBHBIE IOHATHS JTUHEHHON alreOpsl,
BEKTOPHOH anredpbl U aHATUTUYECKON TeOMEeTpuH,
WCITOJIB3YEMBbIE ITPU U3YUYECHHUH JPYTUX TUCLHUIIINH;
METO/IbI PELIEHUS CUCTEM JIMHENHBIX YPABHEHUN
YMmeeT: [IpuMeHATh MeTObI anredpbl U TEOMETPUN
111 MOJEITMPOBAHHUS, TEOPETUUECKOTO U
DKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS IPUKIIATHBIX
3a/1a4; HUHTEPIPETUPOBATH IIOJIYYEHHBIE B X0
peLIeHUS Pe3ysIbTaThl FIMeeT MpakTUYeCKHIl OTIbIT:
[IpuMeHeHNs1 COBPEMEHHOI'0 MaTeMaTH4ECKOro
WHCTPYMEHTAPHsI JUIS PELICHUs] PUKIIAIHBIX 3a/1a4;
[IOCTPOCHUS MAaTEMaTUYECKON MOJIEIIU
npoeccHOHANBHBIX 3a/1a4 U UHTEPIpETalun

I[MOJTYYCHHBIX PC3YyJIbTATOB

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO0mas TpyA0€eMKOCTh JUCHUILIMHBI COCTaBIsET 8 3.€., 288 4., 50,75 u.

KOHTAKTHOM paboThI

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoi padoret 4acoB Homep cemectpa
5 6
OO61mast TpyI0€MKOCTh AUCIIUTLITNHBI 288 144 144
Ayoumopuvie 3anamusi: 32 16 16
Jlexumu (JI) 20 10 10
[IpakTnyeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHATHi (I13) 0 0 0
JlaGoparopHbie paboTsI (JIP) 12 6 6
Camocmosmenvuas paboma (CPC) 237,25 119,75 117,5
[ToaroTtoBka Kk 3amure J1abOPOTOPHBIX padoT 57,5 0 57.5
[ToaroroBka k 3anute J1a00pPaTOpPHBIX padOT 59,75 59.75 0
Pabota c nureparypoii 120 60 60
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 18,75 8,25 10,5
Bu koHTpOs (3aueT, aud.3a4et, IK3aMeH) - 3a4eT JK3aMeH




5. Conep:kaHue IMCUUIIMHBI

O0beM ayTUTOPHBIX
No 3aHSTUU 10 BUJAM B
baziena HanmeHnoBanue pa3aenoB IUCHUIUIMHBI qacax
Bcero |JI|II3 | JIP
Posnp MaTepualia B SKCIUTyaTalluy U3JEJIUN, IPUHIUIIBI BEIOOpA U
| |Acmonb30BaHMs MaTepHaoB. Kpucramnuzanus pacriaBos.Ponb ) >l ol o
MaTepuaia B SKCIUTyaTalluy U3JIeI1i, IPUHLIUIIBI BBIOOpA U
MCIIOJIb30BaHMsI MaTepranoB. Kpucramimzanus paciiaBos.
) JlrarpaMMbl COCTOSIHUS, TUIIBI CTPYKTYP MaTepuaion; (pa3oBble ) >l ol o
[IPEBPALCHMS B CIIJIaBaX.
3 |Buapl 4yryHOB, UX XapaKTEPUCTHUKA. 1 1100
4 |Knaccugukaiys MaTepragos 1 1100
5 MexaHI/quCKHe u Qpu3nyueckue CBOI‘/'ICTBai UX 3HaU€HUE MPU IKCILTyaTalluu 4 5l 0| 2
W3JEJIUN, CTaHIapTHBIE UCTIBITAHUS!, CBOMCTBA, KAK MIOKA3aTeIN KauyecTBa.
6 |HazHaueHue u BUbI MAKPOCKOIIMUECKOTO aHAJIN3A. 4 210 | 2
7 |HazHaueHue v BUABI MUKPOCKOIIMYECKOTO aHAJIN3A. 4 210 | 2
] BiusiHue ilerupoBaHysl 1 HEMETAUNINYECKUX BKIIIOUEHUIN HA CBOMCTBA ’ 1ol
CTaJIH.
9 CraBbl CUCTEMBI XKENE30-YIIEPOl, HOPOILIKOBbIE, KOMIIO3UIIMOHHBIE, ) 1ol
amMop(HbIe MaTepUaJIbI.
10 |[MHCTpyMEHTaIbHBIE CTAJIU. 2 I{0 |1
11  |Koppo3noHHOCTOWMKHE (HEP>KABEIOIINE) CTAIH U CILJIaBhI. 2 10| 1
12 PKapocTolikue u )xaponpOovHbIe CTAIN U CIUIABBI. 2 10| 1
13 |CrutaBel IBETHBIX METAJUIOB. 2 Ifo |1
14  [[TopomkoBbie, KOMIO3HIIMOHHBIEC, aMOP(HbBIE MAaTEPHAIIBL. 1 1100
15 |Hemertannuueckue Marepuabl. 1 1100
5.1. JIleknun
Ne Ne Kox-
exuuulpasiena HaumeHoBaHue uinm KpaTKoe coJepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
TenaeHIu pa3BUTHSI MAIIMHOCTPOUTENBHBIX MaTepuanoB. CoBpeMeHHas
1 | |opraHM3alus PasBUTHA HAYKN MATEPHAIIOBE/CHUS H IPAKTHKH B obnacTu 1
MalunHocTpoeHus. Kpucramiyeckoe crpoenne meramioB. Kpucramnmzanus
METaJUINYECKOTO CIIMTKA. XapaKTEPUCTUKA METAITINYECKOIO COCTOSIHUS.
JneMeHThl Kpuctamiorpaduu. BiusHue Tuna cBA3M Ha CTPYKTYPY M CBOMCTBA
5 | [KpucTaiIoB. Crpoenue xuakoro Meramia. [lepuunas KpucTaiau3anus. 0.5
[TapameTpsl 1 KMHETHKA KpucTam3auuu. CaMopou3BOJIbHOE (TOMOTEHHOE) U ’
rereporeHHoe oOpa3oBaHue 3apoabliiel. Teopus pocTa KpUCTaIOB.
CrpoeHHe KpUCTANINYECKON CTPYKTYPBI CIIUTKA CIIOKOMHOM U KUIISIILIEH CTalH,
3 1  |mexaHusMm e€ obpazoBanus. Knaccuduxanus neekroB KpucTaImuecKkoro 0,5
CTPOEHHUSI.
1 ) JlnarpaMmma COCTOSTHUSA U ()OPMUPOBAHKE CTPYKTYPHI CILIABOB TPU 1
KpucTaunzanuu. Jluarpamma xeneso-yniepos. dasbl B METaNIMUECKHX CIIIaBax.
2 2 |CucTeMbl C 3BTEKTUYECKHUM M MEPUTEKTUUYECKUM IIpeBpaileHrueM. Tumsl 3BTeKTHK. | 0,5
XapaKTepucTuKa CUCTEM C HEOTPAaHMYCHHOU (OrpaHUYCHHOM) PaCTBOPUMOCTHIO
3 2  |KOMIIOHEHTOB B )KHJIKOM U TBEPJIOM COCTOSHUHU. TEXHUYECKU YUCTOE JKEIE30. 0,5
Antorponus xeiesa. Jlnarpamma (pa30Boro paBHOBECHS XKEJI€30-yIIIEPO.
1 3 |Bugel yyryHoB. CTpyKTypa U ycia0BHs IoJydeHus 6esoro (ordenénHoro), ceporo, | 0,5




IIOJIOBUHYATOI'0, KOBKOI'O 1 MOI[I/I(l)I/II_[I/IpOBaHHOI‘O YYT'YHOB.

BiusiHue XUMHUYECKOTO COCTaBa U CKOPOCTH OXJIaXKJIEHUS Ha CTPYKTYpPY UyTyHa.
CTpyKTypHO-(pU3NYECKOE OTINYNE YyT'yHa OT CTalIH U cdepa ero
[IPEUMYIIECTBEHHOT'O IIPUMEHEHUS.

0,5

Knaccudukarus craneii u ciiaBoB. MapkupoBka. Kinaccuduxanus craneit mo
XMMHYECKOMY COCTaBY, CTPYKTYp€e, Ha3HAU€HHIO, CIOCO0Y PACKUCIICHHUS, KAYECTBY.

0,5

MapxkupoBka. Crangapruzanus craiei. Jlomycku Ha cocTa, UX 000CHOBaHHME.
YTIIepoucThie U JIETUPOBAHHBIE CTAJIH.

0,5

MGTOI[I)I OIPEACTICHUSA MEXAaHNYCCKUX XapPaKTCPUCTUK. OCHOBHBIE BHUbBI
MEXaHUYECKUX UCIBITAHUN U CIaTOYHbBIE XapaKTCPUCTUKU IIpOKaTa.

XapakTepUCTUKH MTPOYHOCTH U IIACTUYHOCTH MPU PACTHKCHUU. YIapHas
BS3KOCTh. XJIaJHOJIOMKOCTh. KpacHomomkocTs. Biusinue cepsl u pocdopa Ha
MEXaHMYECKUE XapaKTEPUCTUKU. TBepA0CTh. MeTOobl UCIIBITAHUI HAa TBEPIOCTb.

CyIIHOCTB U 3a1a4l MaKpOCKOIINYECKOTO aHaIn3a. MeTozbl BeIpesa,
M3TOTOBJICHUS U TpaBieHUs 00pa3noB. Buasl makpo- nedexrtoB. Meronnka
[IPOBEIECHNS MAKPOCKOIIMYECKOIO aHAJIN3a 10 BBIABICHUIO JTUKBALIMK CEPHI U

docdopa.

CyIIHOCTG U 3a/1a41 MUKPOCKOIIMYECKOTO aHaIN3a. XapaKTepUCTUKa
MeTaI0rpaMuecKoro BEpTUKAJIbHOTO MUKPOCKONa (ONTHYECKUE CUCTEMBI U
ycTpoiictBo) Ha npumepe EC METAM PB-21, 23, MUM-7, MUM-6.

Metozbl BeIpe3a, MOArOTOBKH U TPaBJIeHUs 00pa3oB. Buisl MUKpO- 1e(heKTOB.
Knaccuukaius HeMeTalIMuecKuX BKIIIOYeHUH. MeTobl BBISBICHUS U OLICHKH
BEJIMYUHBI 3¢PHA, HEMETAJUINYECKUX BKIIOYCHUM.

XapaKTepUCTHKA JIETUPYIOLIUX 3JIEMEHTOB. BilMsiHUE Nerupyomux dJI€MEHTOB Ha
MpeBpalleHus IPU OXJIAXKIEHUH, KapOua000pa3zoBaHue, MPEeBpaLeHHs IPU
OTILYCKE.

0,5

HemeTannuyeckre BKIIOYEHHS B CTATM: OKCUIBI, CYIb(UIbI, CUITMKATHI, HUTPHUIBIL.
DHJIOTCHHBIE U YK30T€HHBIE BKIIIOUCHHS, KOJTMYECTBO, pa3Mepsl, popma. Brusinue
nedopMaIuu 1 peBpalleHuil B TBEPAOM COCTOSIHIH Ha pa3Mmep U Gopmy
BKJIIOUEHU. BiusiHMe HEMETAIUTMYECKUX BKIIFOUYEHH Ha POCT 3€pHA ayCTEHUTA.
'YpaBiieHUE BKIIOYEHUAMU ISl PETYJIMPOBAHUS 3€pHA B CTAJIN.

0,5

KOHCTPYKIIMOHHBIE CTaIH. XapaKTEPUCTUKA CTPOUTENIBHBIX, apMaTyPHBIX
KOHCTPYKIIMOHHBIX CTaJIed. MexaHndecKkue CBOMCTBA. BiusiHUE CTPYKTYpHI U
JIETHPYIOLIMX JIEMEHTOB Ha CBAPUBAEMOCTb U MEX. CBOMCTBA.

0,5

MamuHOCTpOUTENBHBIE IIEMEHTHPYEMbIe (HU3KOyTIIeponucThie) cTanmu. CocTaBhbl,
TepM00OpaboTKa, CBOWCTBA. MallIMHOCTPOUTENBHBIE YIyUlllaeMble
(cpenneyrnepoaucteie) ctanu. CocTaBbl, TEPMOOOPAOOTKA, CBOMCTBA.

0,5

10

HerernnocTolkue cTany s pexXyIero 1 MEPUTEIBHOIO HHCTPYMEHTA.
[TonmmnuukoBas cranb. beicTpopexyiue cranu. BausHue teMneparypsl
pa3IMBKU, MacChl CINTKOB, HEMETAJUINYECKUX BKIIIOUEHUH Ha CTOMKOCTh
WHCTPYMEHTA U NOJIIUITHUKOB.

0,5

10

Cranu A1 XOJOAHBIX U rops4yux mrammnoB. CocTas, TepMuyeckas oopaboTka,
CTPYKTypa, CBoWcTBa. BiusiHne kapOUIHOM JTUKBALIMU U 3aTPS3HEHHOCTH CTalIU
HEMETAJIINYECKUMU BKIIFOYEHUSIMU U IPUMECIMHU Ha CTOUKOCTD
ne(hOpMUPYIOLIET0 UHCTPYMEHTA. TBEp/Ible CILIABBI.

0,5

11

Hepskaperomue ctanu: peppuTHBIE, MAPTCHCUTHBIC, ayCTeHUTHBIE. COCTABBI,
TepMOOOpabOTKa U CBsI3b CO CBOMCTBaMuU. HepikaBeromiue craiu: peppuro-
ayCTEHUTHBIE, MapTeHCUTHOCTaperomue cranu. CoctaBel, TepMOOOpabOTKa,
cBolicTBa. KpHOTEHHBIE CTAIN U CIUIABHI.

12

[TonsTre xapocToitkocTh. XKapocrolikue criaBbl. [ToHSITHE KapOTPOYHOCTB.
JKaponpounsle criaBbl. OLEHKa )KapONPOYHBIX CBOWCTB. BiMsiHUE CTPYKTYpHI U
COCTaBa Ha XKapoIpo4YHOCTh. BiusHue npuMeceil Ha JUIUTEIbHYIO IPOYHOCTb.
Knaccudukaius »xaponpoyHbIX CTallel U CIUIABOB: TIEPIUTHBIC, MAPTCHCUTHBIE,
ayCTeHHUTHbIE. JKaporpovHbIE CIJIaBbl HA HUKEIEBOW OCHOBE.




13

[{BeTHBIC MeTaJLIbI (ATIOMUHHMIA MJIH JICTKHUH METaJlT 0COO0M IEHHOCTH, MEIb -
MpuUMaZoHHA cpean MeTauioB). Mctopus oTkpeiTusi. CriocoObI IPOU3BOJICTBA.
OcHOBHBIE TOTPEOUTETHCKUE XaPAKTEPUCTUKU amroMUHHSL. Cepbl
MPEUMYIIECTBEHHOTO MOTPEOICHUSI.

0,5

13

Kitaccel 1 Mapku aJIFIOMUHHEBBIX CIUIAaBOB. XMMUYECKUN COCTAaB U MEXaHHUYECKHUE
CBOICTBA aTIOMUHUEBBIX CIUIaBOB. McTopust oTkpbITHS. CIIOCOOBI TPOU3BOICTBA.
OCHOBHBIE TOTPEOUTENHCKUE XapaKTepUCTHKU Meau. Chepbl MpenMyIeCTBEHHOTO
noTpebneHus. Kiiacchl 1 MapKu MeIv M CIIaBOB HA €€ OCHOBE. XUMHUYECKUI
COCTaB M MEXaHMYSCKHE CBOMCTBA MEJIH U €€ CIIABOB.

0,5

14

XapakTepucTuKa U3/IeJINK U3 MOPOIIKOBBIX MAaTEPUAJIOB: YCIOBUS paObOTHI,
CTPYKTYypa, cBoiicTBa. Kitaccugukanusi CHHTETHYECKMX MOPOIIKOB, 000CHOBaHHE
BbIOOpA MaTepuaa JUIisl MPONMUTKU. PeXUMBbI CieKaHusl.

0,5

14

Kap60oBoIOKHUTEI, 00POBOJIOKHUTHI, OPTaHOBOJIOKHUTHI. METalIbl U CILIABHI,
ApPMHUPOBAHHBIE BOJOKHAMHU. TE€XHOJIOTHS MOTYYeHHsSI aMOP(QHOM JICHTHI.

0,5

15

KJ'I&CCI/I(l)I/IKaHI/IH HEMCTAINIMYCCKUX MaTCpUalioB. IInacTuyeckne Macchl
(HOJII/IMCpH), HCTIOJISIPHBIC U MMOJIAPHBIC TCPMOIIIACTUYHBIC IJIACTMACCHI,
TepMOCTOﬁKHeIHMCTHKH,TCpMOHHaCTH(IHaHOHHHTeHHMH.PCSHHOBHe

MaTepHaHHQpe3HHLIOGHKHOIICHGHH&HBHOFO}HBHBHGHHH.

0,5

15

Knesmye Matepransl, KOHCTPYKIIMOHHBIE CMOJISIHBIE U PE3UHOBBIE KIIEH.
Jlakokpacounble MaTepuaibl. J{peBecHbie MaTepuaibl. Heopranuueckue
MaTepHabl, HEOPraHUYECKOE CTEKIIO, CUTAJUIbI (CTEKJIOKPUCTAITNYECKHE
MaTepuabl), KepaMUUYECKUE MATEPHAIIBI.

0,5

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He mpenycmoTtpenbt

5.3. JIaGopaTtopHbie padoThI

No

SaHATUS]

Ne

pas3zienal

HanmeHoBaHMe Wi KpaTKOE COAEpKaHKe JTabopaTOpHOI pabOThI

Kon-
BO
4acoB

O3HakomileHHe ¢ 000PYIOBaHUEM U TEXHHKA O€30MaCHOCTH MpH padoTe B
nmaboparopusix METaJIIOBEAEeHUS U T/00paboTku. HCTpyKTaXK.

l3ydeHne nmpornecca KpucTauI3aliy. 3aTBepieBaHNe KaIlli PacTBopa
A30THOKHMCIIOTO CBUHIIA. V3yueHHe CyITHOCTH Npolecca KPUCTAIUTH3AINH.

V3yueHre MeTo10B U3rOTOBIEHUS 00Pa31loB U METOI0B TPABIECHUS MPH
MaKkpoaHaiu3e. M3yueHne BHyTpEHHUX U MOBEPXHOCTHBIX AedekToB. [IpoBeneHne
MaKpoaHaJln3a 10 BBIABICHUIO JIMKBALUU cepbl U Gocdopa, a Takke NPUCYyTCTBUE
CBHHIIA.

MUKpPOCKOTTMUECKHiA aHau3. MeTtamiorpaduyeckiue METOo/Ibl OIpeAeIeHUs
HEMETaNINYCCKUX BKIIOUYECHUH B CTaIN. M3ydeHne BUI0B HEMETaNINYECKUX
BKJIIOYCHU. VI3yueHne MeTo10B KOHTPOJISL U UCCIIEAOBAHUS HEMETAIUIMYECKUX
BKJIIOYCHU. MccnenoBanye 3arpsi3HEHHOCTH CTaIl HEMETAJUINYECKUMHU
BKJIIOYCHMSIMU U €€ KaueCTBCHHBINM aHAJIN3.

M3ydyeHne MexaHn4eCKUX CBOMUCTB. [IpoBeieHre cepun SKCIIEPUMEHTOB, PACUETHI
Mo popMysiam.

10

M3ydyeHne KpUCTalNIn4eCKOro CTPOEHUS CTAJIbHOTO ciuTKa. M3yueHue npoiecca
KpUCTAJUIM3ALMU Ha IpUMeEpe 3aTBEP/IEBAaHMs KAIUIU PACTBOPA a30THOKUCIIOTO
CBUHIIA.

11

MaxkpocKonuiecKrii aHan3. BeIsSBIeHIE TUKBALUU cephl, pocdopa, CBUHIIA.
M3yueHue CylHOCTH U 3a/1a4 MAKPOAHAJIN3A.

12

Mukpockonuueckuii ananaus. OnpeiesieHue BeJTMYMHbBI 36pHa B METAJLIE.




3ydyeHne CyIHOCTH U 3aJ]ad MUKpOaHanu3a. V3yuenne MeTouky oAroToBKH
00pa31oB U METOJIOB BBISIBJICHUS CTPYKTYpbI MeTaila. M3ydeHne onTuyeckoi
CXEMBI M yCTPOUCTBA BEPTUKAIHLHOTO METALIOrpahuIeCcKOro MUKPOCKOIIA.
BrisiBiieHNE U oTIpe/iesieHNe BeIMYMHbBI 3epHa Pa3INdHOrO Kilacca CTajiei.

8 13

M3ydeHne MeXxaHU4eCKUX CBOMCTB. MeTo/Ibl ONpeieIeHUsI MEXaHUYECKUX
CBOWCTB IIPH CTaTUYECKUX UCIIBITAHUSAX.

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM
pas3zIernos, IiaB, CTPAHUIL) / CChUIKA Ha

peCypcC

Koi-
BO
JaCOB

CemecTtp

IloATroTOBKA K 3allIUTe J'Ia60p0T0pHBIX pa60T

Uymanos, 1. B. Mertamnosenenue [ TekcT] :
1a0. MPaKTUKYM : yuel. mocobue A By30B
o HanpasieHuto "Meramnyprus" / U. B.

Uymanos, 1. A. [Tareirus ; FOx.-Ypai. roc.

yH-T, 3naroyct. ¢pui., Kad. O6mr.
MeTasutyprus ; OYpl'Y. - UensaOuHek :
W3nar. nentp FOVpI'Y, 2009. - 291 c. : un.

6 57,5

IloAroTOBKA K 3alIUTe J'Ia60paT0pHBIX pa60T

Uymanos, 1. B. Meramnosenenue [ TekcT] :
1a0. MPaKTUKyM : yueb. mocobue A By30B
o HarnpasieHuto "Meramtyprus" / U. B.

Uymanos, J1. A. Ilateirus ; FOx.-Ypai. roc.

yH-T, 3naroyct. ¢pui., Kagd. O6m.
MeTastyprus ; OYpI'Y. - UensaOuHek :
W3nar. nentp FOYpI'Y, 2009. - 291 c. : uin.

5 59,75

Pabota c nmureparypoit

Uymanos, 1. B. Meramnosenenue [ TekcT] :
71a0. MPAKTUKYM : y4eO. mocooue Jijis By30B
o HarnpasiieHuto "Meramryprus" / U. B.

Uymanos, 1. A. IIsateirun ; FOx.-Ypait. roc.

yH-T, 3naroyct. ¢wir., Kag. Oomr.
Metairyprus ; KOVpI'Y. - UensionHck :
W3nar. nuentp FOYpI'Y, 2009. - 291 c. : uin.

Pabota c nureparypoii

Uymanos, U. B. MeramnoBenenue [ TekcT] :
71a0. MPAKTUKYM : y4eO. mocooue Jijis By30B
o Hanpasienuto "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.

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

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OANIITLHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIETaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYarOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

HazBanue
Ne | Ce- Bun Makc.
KOHTpOJIbHOTO|Bec [Topsimok HauuceHus: 6aI0B
KM |mecTp| KOHTpOIA Oamn
MEPOTIPUITHS

Yuu-
THIBA-
eTCA B




ITA

IIpome-
JKyTOUHAast
arTecTanus

3auéTr

5: BBICTABJIIETCS TOI/A, KOTJIA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTHYHO,
[10CJIEI0BATEIbHO; TPAMOTHO BIAACET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHMS 110
TEM€E; BJIaJICET BBIPA3UTEIBHOM, TPAMOTHON
[pEYbIO; HAITISIIHBIE CPEICTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
ApPryMEHTHUPOBAHO.

4: BpICTABIISAETCS TOTA, KOT/IA CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTHYHO,
[10CJIEI0BAaTENbHO, HO HE MOJIHOCTBIO;
FPAMOTHO BJIA/IEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 110 TEME; BIAJCET
BBIPA3UTEIBLHOM, TPAMOTHON PEYBIO;
HaIVIsHbIE CPEACTBA UCIIOIB3YET TPAMOTHO;
OTBEYACT Ha BONPOCHI HEYBEPEHHO.

3: BBICTaBIISIETCS TOTNIA, KOTJA CTYACHT:
BOIIPOCHI PACKPBIBAET HE MOJTHOCTBIO;
[IyTa€TCs B TEPMUHOJIOTUH; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMSI 110 TEME; HE BIIAJIEET
BBIPA3UTEIIBLHOM, TPAMOTHON PEYBIO;
HaIVIsHbIE CPEACTBA UCIIOIB3YET HE BIIOJIHE
PAMOTHO; OTBEYAET HA BOIIPOCHI HE
ApPTyMEHTHUPOBAHO.

2: BBICTABJISIETCS TOT/1A, KOTJIA CTYAEHT:
CYIIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BJIaJICET TEPMUHOJIOTUEN; JEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJIEET
HAy4YHBbIM CTUJIEM pE4M; HE YMEET
VCITOJIB30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTENBHO.

3a4CT

[Ipome-
KyTO4YHasA
arTecTanus

DK3aMeH

5: BBICTABJIECTCS TOI/A, KOTJIA CTYACHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BAaTEIbHO; TPAMOTHO BIAACET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHMS 110
TEME; BJIaJICE€T BEIPA3UTEIBHOM, IPAMOTHON
[pE4bIO; HAITISIIHBIE CPEICTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
ApPTyMEHTHUPOBAHO.

4: BBICTABIISAETCS TOTA, KOT/A CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BATENbHO, HO HE MOJTHOCTBIO;
rPAMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 110 TEME; BIALCET
BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaIVIAHbIE CPEACTBA UCIIOIb3YET TPAMOTHO;
OTBEYACT Ha BONPOCHI HEYBEPEHHO.

3: BBICTaBIISIETCS TOTNIA, KOTJA CTYACHT:
BOIIPOCHI PACKPBIBAET HE MOJTHOCTBIO;
[IyTaeTCs B TEPMUHOJIIOTUH; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMSI 110 TEME; HE BIIAJIEET
BBIPA3UTEIBLHOM, TPAMOTHON PEYBIO;
HaIVIsHbIE CPEACTBA UCIIOIB3YET HE BIIOJIHE
PAMOTHO; OTBEYAET Ha BOIIPOCHI HE

ApryMEHTHPOBAHO.

OK3aMCH|




2: BBICTABJISIETCS TOT/IA, KOTJIA CTYJAEHT:
CYIIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BJIaJICE€T TEPMUHOJIOTUEN; JEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJIEET
HAy4YHBbIM CTHJIEM pE4H; HE YyMEET
MCITOJIB30BaTh HAMIIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE yOEIUTENBHO.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
IPOMEKYTOUHOU IIponienypa npoBeaeHUs Kpurepuu
p Y P ypatip OIICHUBAHUS
aTTecTaluu
3a4€T MPOBOMUTHCS B YCTHOM WIJIM MUCHbMEHHOM (hopMme.
N B cootBeTcTBUM C
saueT Crynenty biaércs omier ¢ 2 Bornpocamu. [Ipu nonyuenun . 2.5.2.6
OTMETKH "YyIOBJIETBOPUTEIHHO" U BBIIIIE - BBICTABISAECTHCS e
N [Tonoxenus
3a4€T.
DK3aMeH MPOBOIUTHCS B YCTHOW WIIM TMBMEHHOU (popMme.
Crynenty BbAa€TCs OMIIET ¢ 2 BOMpocaMu. DK3aMeH B coorercraii ¢
JK3aMeH y y p ’ mm. 2.5, 2.6
CUMTAETHCS CaH, €CIIU MOJIy4eHa OTCEeTKa
" " [ lonoxeHust
YIOBJIETBOUTEIBHO" U BBILIE.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne
Komnerenuun Pesynbrarsl 00yueHus KM
12
VK-9 3HaeT: CTpuoeHI/Ie PEa/IbHBIX METAILIOB U CIUIABOB, B3AMMOCBA3b MEKILY HX COCTABOM, |, |
CTPYKTYpOil, MEXaHHUECKUMHU M HKCIUTyaTallMOHHBIMH CBOMCTBAaMHU
YK-9 Ymeet: BoiOupars MaTepuasl U1t U3TOTOBIECHUS] KOHKPETHBIX U3JeNUi + [+
VK-9 lmeeT mpakTUYeCKUit OIIBIT: Hapblkamu IPOBENCHNS H3MEPEHHH TBEPIOCTH M APYTHX |, |
DKCIUTYaTallMOHHBIX CBOHCTB METAJIOB
OITK-1 3naet: CBOWCTBA, HA3HAYCHHUE, MAPKUPOBKY CTaJIel M YyTYHOB, [[BETHBIX CILIABOB, i
HEMETAJUINYECKUX U IPYTUX KOHCTPYKIIMOHHBIX MaTepHAaIOB
OITK-1 YMmeet: Ha3znauats Heo6x0)11/nz451171 CHOCO6UTepMI/I‘leCKOI7[ 00pabOTKH M ONITUMAJIbHBIE i
PEKUMBI 17151 K3MEHEHUSI CBOICTB JieTajieil B KeJIaeMOM HalpaBICHUU
OITK-1 Mmeet mpakTu4eckuii onbIT: BrageHus HaBbIKaMH BEIOOpa CBOMCTB COBPEMEHHBIX N
KOHCTPYKITHOHHBIX MaTepHaIOB
3HaeT: 3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIIIU3ALIUU U CTPYKTYpPOOOpa30BaHUs
METaJIJIOB U CIIABOB, OCHOBBI UX TEPMOOOPAOOTKH, CIIOCOOBI 3aIIUThHI METAJIIIOB OT
OTIK-4 KOPPO3UH; KIIACCH(PHUKAINIO U CTTIOCOOBI TIOTYYECHHUST KOMITO3UITHOHHBIX MaTePHAJIOB; i
MPUHIUIBI BBIOOPA KOHCTPYKIIMOHHBIX MaTepHaJIoB [l IPUMEHEHHUS B
[IPOU3BO/ICTBE; CTPOCHUE U CBOWCTBA METAJIJIOB, METO/IbI X UCCIIEI0OBAHUS;
KJIacCU(UKAIIMIO MaTepUaIoB, METAJJIOB U CIUIABOB, X 00JIACTH TPUMEHEHHS
VYmeet: PacriozHaBaTh U Ki1acCu(UIMPOBATh KOHCTPYKLIMOHHBIE U CIPbEBbIE
OIIK-4 MaTepHabl 110 BHEITHEMY BU/LY, TPOUCXOKICHHUIO, CBOWCTBAM; OTIPENIEISTH BUIBI i
KOHCTPYKI[MOHHBIX MaTe€pHaJIOB; BEIONPATh MaTepUallbl Ul KOHCTPYKIHH IO UX
HA3HAYCHUIO U YCIIOBHUSM SKCIUTyaTaIlluu
OI1K-4 MMeet npakruueckuil onsIT: [IpoBeneHys uccie10BaHui U UCIIBITAHUI MaTepuasnoB |+ [+
Tumnossie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUue TUCHMILIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
1. Yymanos, U. B. MarepuanoBeieHlE KOHCTPYKIIMOHHBIX MaT€pUAIOB
[Texct] : pab. Terpaas no Hampasienuto 22.03.01 "MarepuanoBenenue u
TexHonoruu marepuanoB” u 22.03.02 "Meramnyprus" / Y. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yH-T, 3naroyct. ¢uir., Kad. O6m1. metammyprus ;
IOVYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : un.
2.  Yywmanos, . B. CoBpemeHnHbI€ Tpo0OIeMbl METAIIIOBEICHUS 110
rpynnam ctaneit [Tekct] : yue0. mocodue s Hanpasienuid 22.03.01
"MarepuanoBeaeHue u TexHonorus marepuanos” u 22.03.02 "Meramnyprus" / U.
B. Uymanos, M. A. Martseesa ; FOx.-Ypai. roc. ys-t, 3naroyct. pui., Kad.
TexHuka u TexHonorus np-sa Mmarepuanosn ; OVpI'Y. - UenaOunck : M3aar. uentp
IOVYpI'Y, 2017. - 40 c. : un.

0) OononHumMenbHAs IUMepamypa:

1. Uymanos, B. . Metamnosenenue. JlabopatopHsiil mpaktukyMm [ TekcT]
: yue0. mocobue Jj1st By30B 110 METaJuTypr. cneruanbHocTsM / B. 1. Uymanos, U. B.
Yymanos ; FOx.-Ypai. roc. yu-T, 3naroyct. ¢pui., Kad. O6m. metanmyprus ;
IOVYpI'Y. - Yensbunck : U3a-so FOYpI'Y, 1998. - 88 c. : ui.

2.  Yywmasnos, B. . Merannosenenue. JlaboparopHbiii npakTUKyM [ TekcT]
: yueb. mocobue Jis By30B MO MEeTauTypr. criennanbHocTsIM. Y. 2 / B. U. UymaHos,
U. B. Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. Obm. meramyprus ;
HOVYpI'Y. - Yensbunck : U3a-so OVYpI'Y, 2000. - 149 c. : um.

3. MarepuanoBeaeHue U TEXHOJOTHS MeTaIoB [ 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 gom. - M. : Beicmas
mkona, 2005. - 862 c. : uiI.

4. Jlaxtun, FO. M. Marepuanoseaenue [ Tekct] : yueO. 11l BBICII. TEXH.
yuae0. 3aBenenuii / FO. M. Jlaxtun, B. I1. JleonTheBa. - 3-¢ u3., nepepad. u aorl. -
M.: Mamunoctpoenue, 1990. - 528 c.: ui.

5.  Uywmanos, U. B. Metamnoseaenue [ Tekct] : ma0. mpakTukyM : y4eO.
nocooue A1 By30B 1o HanpasieHuto "Meramnyprus" / U. B. Uymanos, 1. A.
[Tsteirun ; FOx.-Ypain. roc. yH-1, 3naroyct. ¢pui., Kag. O6m1. metamtyprus ;
IOVYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2009. - 291 c. : un.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubauomexe:
He npenycmoTtpenbt

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1. borogyxoB C.H., MarepuaiioBe/ieHHE B BOIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MamuHocTpoeHue,
2010, 352c.

2.  Yymanos, 1. B. MarepuanoBeneHne KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Texct] : pad. Terpanp no Hampasienuto 22.03.01 "MarepuanoBenenue u
texHosioruu marepuanoB” u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Marseena ; FOx.-Ypai. roc. yH-T, 3natoycT. ¢pui., Kad. O0m. merammyprus ;
IOVYpI'Y. - Yensabunck : U3aar. uentp OYpI'Y, 2016. - 41 c. : un.



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

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:

1. borogyxoB C.U., MarepuaiioBeieHlE€ B BOIIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MamuHocTpoeHue,
2010, 352c.

2. Yywmanos, 1. B. MarepuanoBeneHne KOHCTPYKIIHOHHBIX MaT€pUaIoB
[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.

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

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaunmenoBanue

No nHTe]i)I:;IypH anpei?;%?Hiﬁ bubnumorpaduyeckoe onucaHme
bopme
S EKTDOHHO- Hosukos, U.11. Metannoseaeuue: B 2 -x. T. 1. OCHOBEI
NononHuTensias [om 6HI/IIO)T6‘-IH3_H metamoBenenust; T. 2. Tepmudeckas o6padoTka. CriiaBbl.
1 Teparvpa CHCTeMa [Onexrponnslii pecypc] / .M. Houxos, B.C. 3onotopeBckuti,
patyp snarensersa JIans B.K. IToptHoii, H.A. benoB. — Dnektpon. gan. — M. :
s MUCHC, 2014. — 1020 c. http://e.lanbook.com/book/69779

[lepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECTICUEHMS:

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

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

-The Cambridge Cristallographic Data Centre(31.12.2023)
-Cranpaptundopm(6eccpodHo)

-baza nannsix BUHUTU PAH(Geccpouno)
-Nudpopmanmonnsie pecypebl OI'Y OUIIC(0eccpouno)
-Texakcnept(04.02.2024)

SNh W=

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAsI TEXHUKA,
Bun 3anaruii . I‘[ MPEyCTAaHOBICHHOE IIPOTPaMMHOE 00eCIIeUeHHE, UCTIONB3yeMOe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH

[Ipoextop NEC NP50 Projector 1[0/55 DMD DLP — 1 mt., CuctemHsiii 6510k
310 |Celeron A/300 128/32/3.2/1.44/SVGA 4D — 1 wt., OkpaH pyloHHbIH Spectra

Jlexuym (2) 2004210 cm — 1 mT., JIucTaHIIMOHHBIN TaOOPaTOPHBINA MTPAKTUKYM T10 KypCy
«MarepuanoBeaenue» — 1 mr.
JK3aAMCH 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 pyJIOHHBIN 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.

JlaboparopHsbie
3aHATHUS

103
2)

AoOpasuBHbIi oTpe3Hoi ctaHok DELTA ABRASIMET — 1 mt;
ABTOMAaTHYECKUH 3ampeccoBouHbIi pecc Simplimet 1000 — 1 miT,;
[InudoBansHO-MIOTMpOBaNbHEIN cTaHOK EcoMet 250/300 ¢
MmoJTyaBTOMaTH4ecKoi Hacaakoi AutoMet 250/300 — 1 mt.;, YerpoiicTBo aiist
HIIEKTPOIUTUUECKOTO MONUPOoBaHus U TpasneHus Polimat — 1 mt.; Kommiekr
000pyIOBaHUs JJIsI TPOBEACHHSI MEXaHIMUECKIX UCTIBITAHUH Ha YIapHYIO
BA3KOCTh — | 1IT.;, KoMIuiekT 060pyaoBaHust 11l MPOBEICHUS MEXaHUUECKUX
WCIIBITAaHUHN Ha pacTsbkenue — 1 wT.;, [Ipubop nms uaMepeHus TBEpAOCTH MO
Metony Poksenna TP 5014 ¢ KOMIUIEKTOM U3MEPUTENIBHBIX IIACTUH — 1 IT.;
[Ipubop mosryaBTOMaTUUECKUMA JJIs1 U3MEPEHUSI TBEPAOCTH 110 METOLY

bpunemns Th 5004 — 1 .




