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1. llesu u 3212494 AU CIUILIHHBI

Jlatb 3HaHUA B 0071aCTH COCTaBa, CTPYKTYPHI,

CBOMCTB M UX B3aMMOCB3U; HAYYHUTDb

BbIOMpaTh MaTepua Jisi KOHKPETHBIX YCIOBUHN pabOThI

Kparkoe cogepkanue TUCHUIIIMHBI

PaccmarpuBarorcst KpuCTaIIMYECKUE U aMOp(HbIE METAJUTMUECKe MaTepuaibl. BRonarcs
HNOHATHUSA UCAIBHOTO U PEATbHOTO KPUCTAIIOB, OCHOBHBIX J€(EKTOB KPUCTATIINYECKOTO
crpoenus. M3ydaroTcst BOIPOCHI 3aTBEICBAHUSA METAJLIOB, UX CTPYKTYPbI U CBOMCTB IIpU

nocienyroumei o0padoTke JaBICHUEM, a TAKXKE C MOMOILIBIO T0MOJHUTEIBHOTO TEILIOBOTO

BO31erCcTBUSA. POPMUUPOBAHUE CTPYKTYPBI U

CBOMCTB CIIJIaBOB Ha OCHOBaAHUH HBOﬁHBIX

JarpaMm COCTOSIHUS, B TOM uuciie nuarpammsl Fe-C. PaccmarpuBaroTcss OCHOBHBIE
TPYIIIbI CIUIABOB: CTAJIA, YYT'YHbI, [IBETHBIC CIUUIABbl HA AJIFOMUHUEBOU, MEJTHOM,
TUTAHOBOM, HUKEJIEBOW OCHOBax. HeMerannnueckrue marepuasbl.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
0Oy4eHUs 110 TUCUUIUIMHE

OIIK-1 CnocobeH pemiath 3a1a4u
poQeCCUOHATBLHON IeATEIbHOCTH, TPUMEHSIS
METOIbl MOJICIUPOBAHUS, MATEMAaTUIECKOTO
aHaJIM3a, €CTECTBCHHOHAYYHBIC M OOIEHHKCHEPHBIC
3HAHHUA

3HaeT: CBOICTBA MaTepHUAJIOB U CILJIAaBOB

'YMeeT: IpUMeHATh (hyHIaMEHTaTbHbIE
0OLIEMHKEHEPHBIE 3HAHUS B TPOPECCUOHATIBHOM
IesITEILHOCTH

MmeeT npakTUYECKU ONBIT: UCIIOIb30BaHUSA
COOTBETCTBYIOIIUX AUArpaMM U CIIPaBOYHBIX
MaTepuaioB

OIIK-4 CnocobeH mpoBOIUTH U3MEPEHUS U
HaOmoneHus B chepe nmpodeccuoHaaIbHOM
JesITeIbHOCTH, 00padaThIBaTh U MPEICTABIATh
HKCIICPUMEHTAIILHBIC TAaHHBIC

3HaeT: MaKpOCTPYKTypa MaTepuaoB

YMmeeT: AHaIM3UPOBATh Ka4e€CTBO MaTepuajioB
MeeT npakTuyeckuii onbIT: PaboThI €
MaTepHuaIoBeAYECKUM 000PyI0BaHUEM

OIIK-6 CnocobGeH mpuHUMaTh 000CHOBAaHHBIC
TEXHUYECKHE PEIIeHUs B IPO(heCcCHOHAITBHOMN
JesATeTLHOCTH, BEIOUpaATh YP(HEKTHBHBIC U
0e30MacHbIe TEXHHUECKHUE CPEICTBA U TEXHOJIOTUU

3HaAET: MaTepHabl JJIs1 U3CJIHN pa3IudyHOTO
HA3HAUYEHUs C YUETOM 3KCILTyaTallMOHHBIX
TpeOOBaHMI

Ymeet: BbIOUpaTh 3(h(heKTUBHBIC 1 Oe30MacHbIe
TEXHUYECKHUE CPENICTBA U TEXHOIOTHH

VMeeT mpakTUYEeCKUi OMBIT: BHIOOPA MaTepuasoB
JUTS U3JI€TUH Pa3IMYHOTO Ha3HAYECHHS C yU4ETOM

AKCILTYaTallMOHHBIX TPeOOBaHUM

3. Mecto nucuuninubl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeveHb MOCIECTYOMUX AUCITUTLINH,
BUJIOB paboT

1.0.25 BBenenue B HarpaBJIeHUE OATOTOBKH,
1.0.13.02 UnxenepHas rpaduka,

1.0.10.02 Opranuueckast XuMus,

1.0.09 ®dusnka,

1.0.08.03 CnenmannHbIe IIaBBl MATCMATHKH,
1.0.13.01 HaueprarenbHas reoMeTpus,
1.0.08.02 MaremaTudeCcKuii aHaIu3,
1.0.10.01 Heopranuyeckas Xxumus,

@DJ1.04 MHKUHUPUHT TEXHOJIOTHUYECKOTO
00opymoBaHusl,

1.0.24.04 O6paboTKa METAIIOB TaBJICHUEM,
1.0.24.02 MeTamnyprus LBETHBIX METAJIJIOB,
1.0.33 be30onacHOCTE XKU3HEACATCILHOCTH,
1.0.29 Teopernueckue 0CHOBBI (POPMUPOBAHHS
OTJIUBOK U CJIIUTKOB,

1.0.22 Metonp! aHanmn3a U 00pabOTKH




1.0.21 TennomaccooOMeH B MaTepuasnax u
poreccax,

1.0.08.01 AnreGpa u reomeTpus,

1.0.11 ®dusndyeckas Xumus,

1.0.14 TeopeTtnueckas MexaHUKa

AKCIIEPUMEHTAJIbHBIX JIAHHBIX,
1.0.26 Metoabl U cpeacTBa KOHTPOJIS Ka4yeCcTBa
METaJIONPOTYKIIUH,

DJ1.03 DKOJIOrHYECKN YUCThIE METAJUTYPruyeCcKue
MPOLIECCHI,

1.0.28 Koppo3us u 3amura MeTajloB,

@DJ1.02 XynoKeCTBEHHOE JIMTHE,

1.0.24.05 Tepmuueckas 00paboTKa METaJIOB

Tpe60BaHI/IH K «BXOJHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH!

JlucuurimHa

TpeboBanus

1.0.13.02 UnxenepHas rpagpuka

3HaeT: OCHOBHbIE METO/IbI MTOJyYSHHS N300paKeHHUS,
KJIacCU(UKAIUI0 KOHCTPYKTOPCKOM TOKYMEHTAIIUN
u ocHoBHbIe nostokeHust 'OCTos ECK/I ipu

0o OopMIIEHNH YepTeXEN Pa3INYHOTO THUIIA.,
[TpuHIUIBI rpaduuecKoro H300pakeHus neTane u
Y3JI0B YMEET: BBIIOJTHITH YEPTEKH F€OMETPHUUSCKHUX
dbopM ¢ HEOOXOTUMBIMH U300PAKEHUSIMH,
HaAMUCAMU, 0003HAUEHUSIMU, pabOTaTh C
HOPMAaTHBHBIM MaTepHaJIoM pu opopMIeHUN
TEXHUYECKOW JOKYMEHTAIMH., YUTaTh U COCTABIIATH
rpauuecKyIo ¥ TEKCTOBYIO KOHCTPYKTOPCKYIO
TOKYMEHTAITUIO B COOTBETCTBHHU C TPEOOBAHUAMU
CTaHJIapTOB, YMETh Ha MPAKTUKE IPUMEHSATh
MOJTyYCHHBIC 3HAHUS U HaBbIKK Mmeet
NPaKTUYECKH OIBIT: PELICHUS HH)XEHEPHO-
reOMETPUUECKUX 3a/1a4, HABBIKAMH OTOOPaKECHHS
NPOCTPAaHCTBEHHBIX (OPM 00bEKTA Ha MIOCKOCTb.,
TIOJTYYCHUS OTPEIeIICHHBIX TpapUIeCKUX MOJIEIeH
NPOCTPAHCTBA, OCHOBAHHBIX Ha OPTOTOHAJILHOM U
[IEHTPAJIEHOM TIPOCTIMPOBAHUH; BBITIOJTHEHUS
rpaduuecKkux paboT

1.0.09 ®uzuka

3HaeT: pU3MUECKYI0 MHTEPIIPETALUI0 OCHOBHBIX
[IPUPOAHBIX SIBICHUN U POU3BOJACTBEHHBIX
[IPOLIECCOB, [NIABHBIE MTOJIOKEHUS U COZlEPIKaHNE
OCHOBHBIX (DM3MYECKUX TEOPHIA U TPAHUIIBI NX
NPUMEHUMOCTH YMEET: BhIABIIATE, (POPMYIHPOBATH
1 OOBSICHATH €CTECTBEHHOHAYUHYI0 IIPUPOLY
[IPUPOJHBIX SIBJICHUN U IPOU3BOJCTBEHHBIX
MPOIIECCOB, MPOU3BOIUTH pacyeT (HU3NIECKUX
BEJIMYMH 10 OCHOBHBIM (hOpMYJIaM C y4eTOM
[IPUMEHSAEMOM cucTeMbl ennHul Mimeer
NpPaKTUYECKHH OMBIT: BIaJeHUs (PU3MUECKON U
€CTECTBEHHO-HAYYHON TEPMHUHOJIOTUEH,
npUMeHeHUs PU3NYECKUX 3aKOHOB U (OpMYIT ISt
[peleHus MPaKTUYECKUX 3a1a4

1.0.08.01 Anre6pa u reometpust

3HAET: OCHOBHbBIE METO/IbI PELICHUS TUIIOBBIX 33134
TMHEHHOH anreOphl U aHATUTHYECKOM TEOMETPHUH,
00BEKTHI TMHEHHON aNreOpbl 1 aHATUTHYECKOI
rEOMETPHUH, IPUMEHSEMBIE IIPU PELICHUU
TEXHUYECKHX 3a/1a4, METO/IbI JINHEHHOM anreOpsl U

aHaJIMTUYE CKOM TCOMCTPpHHU, IPUMCHACMBIC JJI1




MOCTPOCHUS M aHAJIM3a MAaTeMaTHUYEeCKUX MOJIeei
00BEKTOB TTPodeCcCHOHATBHON EATeTLHOCTH
'YMeeT: BRIOUpaTh METOABI U AllTOPUTMEI PEIICHHUS
3a/1a4 JTIMHEWHOMN anreOphl U aHATUTHIECKOM
reOMETPHUH; UCTIONB30BaTh MATEMATUUECKUH S3bIK U
MaTEeMaTHYECKY0 CHUMBOJINKY, aHAJIN3UPOBAThH
YCJIOBHE MOCTABICHHON 3a/1a4H C 1I€JIbIO BBISIBICHUS
MPUMEHUMOCTH UMEIOIINXCS 3HAHUM U YMEHUH 11
€€ PEeILIeHHUS]; CTIOIB30BATh SI3bIK M CUMBOJIUKY
TUHEHHOH areOphl M aHATMTHYECKOW T€OMETPUH
TUTSL KCCTIETIOBAHMSI CBOMCTB OOBEKTOB U3 PA3TMUHBIX
oOnacreil AeSITENFHOCTH, TPUMEHSTh U3yUYE€HHbIE
CBOWCTBa OOBEKTOB JINHEHHOM anredpsl U
QHAJIUTUYECKOM T'€OMETPHUH ISl PELLICHU 3a1a4 C
[IPaKTUYECKUM cofep:kanreM Mmeer npaktudyeckuit
ONBIT: METOIAMU PENICHU 3a]1a4 JIMHEHHOM
anreOpbl U aHATUTUYECKOU TEOMETPUH, BIIAJICET
METOJIaMH PEIICHUS 3a1ad TUHEHHOM aireOphl 1
QHAJTUTUYECKON T€OMETPUHU., TOUCKA U OCBOCHUS
HEOOXOAMMBIX JUIsl pEHICHUS 3a/1a4ul HOBBIX 3HAHUIM

1.0.10.01 Heoprannueckass Xumus

3HaeT: 2JIeMEHTapHBIE U CII0XKHbIE BELIECTBA.
XMMHYECKUE PEAKIINH, OCHOBHBIE IOHATHS, 3aKOHBI
U MOZIeNIA TePMOJUHAMUKHU, XUMUYECKOW KMHETUKH,
NepeHoca TeIia U Macchbl YMEET: IPUHUMATh
000CHOBaHHbIE pelIeHUs], BbIOUpaTh 3G (HEeKTUBHbBIE
1 Oe30MacHble TEXHUUECKHUE CPEICTBA U
TEXHOJIOTUH, UCTIOIb30BATh OCHOBHBIE MOHATHS,
3aKOHBI U MOJIEJIM TEPMOJIMHAMUKH, XUMHYECKOU
KUHETUKHU, IEpeHoca Teria u maccol Mmeet
PAKTUYECKHUM OMBIT: PACYETOB IO YPAaBHEHUAM
XUMHUYECKUX PEeaKiui, UCII0JIb30BaHUS TEOPUH U
MPAKTUKY JIJIs1 pEHIEHUS] MHKEHEPHBIX 3a]1a4

1.0.13.01 HauyeprarenbHas reomeTpus

3HaeT: METObI IPOELUPOBAHUSI T€OMETPUIECKUX
¢buryp, reomeTpuyeckue GUrypsl U UX
N300paKEHNS Ha YePTEeXax B 3-X MPOEKUHUAX YMEET:
aQHAJIM3UPOBaTh (POPMY IPEIMETOB B HATYpPE U IO
yepTexam, aHaJIU3UpOBaTh, COCTABIIATh U
MPUMEHSATh TEXHUYECKYIO JOKYMEHTALUIO U
n300paKeHNs Ha yepTexax B 3-x npoekuusax Mmeet
MPAKTUYECKHUM ONBIT: PELIEHUS] METPUYECKUX 3aad,
aHaJIM3a MPOCTPAHCTBEHHBIX OOBEKTOB Ha YepTeKax

1.0.25 BBenenue B HarpaBJI€HHUE IOATOTOBKU

3HAeT: UCTOPUIO HAYKH, HCTOPUIO PA3BUTHUS
METaJTypriuu, pojb MPOU3BOJCTBA METAIIJIOB B
Pa3BUTHUU YKOHOMUKH CTPaHbl, CTPYKTYPY U MPOIIEeCC
o0Opa3oBaHMsI B YHUBEPCUTETE, paBUia
BHYTPEHHET0 pacropsaka u noseaeHusi, OCHOBHbIE
MOJIOKEHMSI TEXHUKHU 0€30IIaCHOCTH B J1a00paTopusix
VHUBEPCUTETA, OCHOBBI CHCTEMHOTO MOIX0/1a;
[0CJIEZI0BATEIbHOCTh U TPEOOBaHUS K
OCYIIECTBICHUIO TOMCKOBOM U aHATUTHYECKOM
NIESTEIbHOCTH /ISl pELICHUS! IOCTABICHHBIX 33124
'YMeeT: paboTath C TUTEPaTypPOid, TPABUIBLHO
OpraHM30BbIBaTh YUEOHBIH Mpoliecc, peiarb
Hay4YHO-HCCIIe0BATENIbCKIE 3a/1a4U MTPH
OCYIIECTBJICHUH NMPO(HeCcCHOHATBHOM NESTENTFHOCTH,

AHAJIM3HUPOBATb U CUCTEMATU3UPOBATD, U




CUHTE3UPOBaTh HHPOPMAIIHIO, OTICHUBATH

A PEeKTUBHOCTH MpOIIEAYp aHAIHM3a IPOOIIeM U
MPUHATUS PEIICHUH B PO ECCHOHATEHOM
nesarenbHOCTH MIMeeT mpakTU4eCKUi ONBIT: BIaJEET
HABBIKAMU ITOMCKA MHPOPMAIINH U IPAKTHYECKOM
paboThI ¢ HTHPOPMAITMOHHBIMU HCTOYHUKAMHU;
BJIaJICET METOIAMHU MIPUHSTHS PEIICHUH, 3HAKOMCTBA
¢ kaenpamMu U X 000pyJAOBaHUEM, IPUMECHEHHS
COBPEMEHHBIX UHPOPMAITMOHHBIX TEXHOJIOTHH ,
BJIa/ieeT HaBbIKAMHU MOMCKa MH(POPMALIUU U
NpaKTU4YeCKO paboThl ¢ MHPOPMAITIOHHBIMHU
VMCTOYHUKAMM; BIIaZIeeT METOJaMH MPUHATHS
peLICHUI

1.0.21 TennomaccooOMeH B MaTepHuaiax u
mporeccax

3HaeT: OCHOBHI TEOPUH TEIIOMACCOOOMEHA, 3aKOHbI
MepPEeHoCca, PeKUMBI IBUKEHUS KUAKOCTHU U rasa,
HJIEMEHTHI TEOPUH MTOJ00MS, OCHOBBI TEINIOOOMEHA
M3TTy4YeHUEM, MEXaHHU3M TEIJIO- U MaccooOMeHa, a
TaK)KE€ CBS3b MEXAY dTUMHU IIPOLIECCAMHU B
3aBUCHUMOCTHU OT TMJIPOAMHAMHUYECKON 00CTaHOBKH
npoliecca, TemI0(QU3nIeCcKue XapakTePUCTHKI
pabouMX cpell; OCHOBHBIE 3aKOHBI IEPEHOCA
TEIUIOTHI TEIUIONPOBOJHOCTHI0, KOHBEKIIUEN U
W3TTy4YeHUEM; MaTeMaTHueCKIe MOJIETU MPOIIECCOB
TerIooOMeHa (auddepeHanbHble YpaBHEHUS
TEIUIONPOBOIHOCTH, MHTETPAIbHbIE YPABHEHUS
paIualMoOHHOTO TEII00OMEHa, YpaBHEHHUE
TeTJIoTIepe/Iaun, ypaBHEHUE TETUIOBOTO OaslaHca);
NPUHIMIIBI pacyeTa TEII00OMEHHBIX anmnapaToB
'YMeeT: UCT0Ib30BaTh OCHOBHBIE MOHATHUS, 3aKOHBI U
MOJIEJIN ITPOLIECCOB TEIIO-MACCONEPEHOCa;
CUCTEMAaTU3UPOBATh TEIIOBBIE U AUPPY3MOHHBIE
MIPOLIECCHI; POTEKAIOINE B arperarax; NpoBOAUTH
TEOPETUUECKUI aHaJIN3 peabHbIX MIPOLIECCOB;
BJ1a/I€Th METOAAMM pacueTa IMpOLECCOB
TEIIOMaccoOOMEeHa IPU PEIIeHUH KOHKPETHBIX
3a/1a4 JBMOKEHUS KUAKOCTH U rasa,
TEIIONPOBOIHOCTH, IEPEHOCA KOJTUYECTBA
NIBIKEHHUS, TEIUIA U BEIIECTBA, MAaTEMATUYECKU
bopMynHpoBaTh 3a/1auu TEIIONPOBOJHOCTH IS TEJN
NpaBUIbHOM (POPMBI; TPABUIBLHO BBIOMPATh U
onpenensaTh K03 PUIIMEeHTH TETII00OMEHa,
PUMEHATH Pa3JIMUHbIE METO/Ibl PEILIEHUS 3a7a4
TeruiooOMeHa MmeeT npakTuyeckuii OmbIT:
PUMEHEHNS] METOA0B SKCIIEPUMEHTA U pacyeTa
TEIJIOPHEPTETHUECKOTO 000PYI0BaHMSI IPU
pelIeHNH KOHKPETHBIX 33/1a4 B 00JIaCTH
npodeccuoHaNbHOM 1eATeIbHOCTH, BiIa/ICHUS
HaBBIKAMU pacueTa TeIUIO0OOMEHHBIX aIapaToB;
[Pa3TUYHBIMU METOJIaMU PELICHUS 33134
CTallMOHAPHOW U HECTALMOHAPHOMN
TEIUIONPOBOIHOCTH JIsl T€J MPaBUILHON (OPMBI

1.0.08.02 MaremMari4eCcKuii aHaIn3

3HaeT: 00LEKTHI MAaTEMAaTHYECKOIO aHaIn3a,
MPUMEHSEMbIE IPU PEIICHUU TEXHUUYECKHUX 3a/ad,
METOAbI MAaTEMATHUYCCKOI'O aHAJIN34, HpI/IMeHSIGMI)IG
JU1s1 IOCTPOEHHUSI U UCCIIEAOBAHUS MaTeMaTUYECKUX

Mojiesiel 00beKTOB MpodeccroHaIbHON




IesITEIIbHOCTH, OCHOBHEIC MATEMATHICCKIE METOMbI,
MPUMEHSIEMbIE B UCCIIETOBAaHUH MPOECCHOHATBHBIX
po0OJieM, OCHOBHBIC MATEMAaTUIECKUE METO/IBI
'YMeeT: aHaIM3UpoBaTh YCIOBUE MOCTABICHHOM
3a/1a4U C 1IeJIbIO BBISIBJICHUSI TPUMEHUMOCTHU
MMEIOIIMXCS 3HAHUWA U YMEHUU JJIsI €€ pelIeHus,
MPUMEHSATH METOJIbI MAaTEMAaTUYECKOTO aHaIN3a JIst
MOCTPOCHUS U UCCIIEOBAHUSI MAaTEMATUYECKUX
MOJICIICH, UCITOIb30BaTh OCHOBHEIC MATEMATHICCKIE
MOHATHUS B TPO(PECCUOHATBLHON IeATETHOCTH,
MpUHUMATh 000CHOBAaHHBIE SKOHOMHUECKHE
PEIICHUS B PA3IUIHBIX 00JIaCTIX
YKU3HEAEATEIIbHOCTU VIMEEeT MpaKTUUECKUI OIIBIT:
HaBBIKAMH CHCTEMAaTHU3aIluu HHHOPMAIIHNH,
npeoOpa3oBaHusi 00bEKTOB MAaTEMAaTUIECKOTO
QHAJIM3a, PEIICHUS 3a]1a4 METOJIaMH
MaTeMaTHUYE€CKOTO aHalln3a, pEeUIeHus 3a/1a4
METOAaM1 MaTeMaTHIECKOTO aHaIn3a

1.0.11 ®usuueckass xumMus

3HAeT: OCHOBHbIE 3aKOHOMEPHOCTH (PU3HKO-
XUMHUYECKUX MPOIIECCOB, 0a30BbIE MOHATHS
bu3nyecKoil XMMHUH U 3aKOHOMEPHOCTHU
XUMUYECKHUX IIPOLIECCOB YMEET: pelarb 4aCTHbIE
3a/1a4, MOJEJIMPYIOLIUE peAbHBIE ITPOLIECCHI U
n1e1aTh BBIBOABI, IPOBOAMTH IIPOCTHIE ONlepaluu
(cxeM MpolieccoB, IEPBUYHOTO aHAIN3a PE3yJIbTaToOB
U T.I1.), BOCIIPOM3BOJUTH OCHOBHBIE MTOHSTHS
(bU3UYECKOM XUMUU, XUMHUYECKOW TEXHOJIOTUN U
3aKOHOMEPHOCTEN XUMHUUYECKHUX TporeccoB Mmeer
MIPaKTUYECKUH OIBIT: BIaJCHUS OCHOBHBIMU
MOHATHAMH, METOJIAMH pacyeTa u 0hopMIICHUS
pelIeHNs MOJTyYeHHBIX 3aJJaHui, paboThl ¢ yueOHOM
UTEpaTypoi Mo PU3NUECKON XUMUH,
CTPYKTYPUPOBATH MaTepHall, BBIIEIATh INIABHYIO
MBICJIb, (POPMHUPOBATH CMBICIIBI 0A30BBIX
XUMHUYECKUX MOHITHH

1.0.08.03 CuenuaibHbIe TJIaBBI MATEMATUKHA

3HaeT: 0a30BbIE MOHATHSA, HEOOXOAUMBIE IJIS
peIIeHus 3a]1a4 TEOPUH BEPOSITHOCTEN U
MaTEeMaTHYE€CKOM CTaTUCTUKH, OCBOCHHS IPYTUX
TUCITUILTAH ¥ CaMOCTOATEIbHOTO IPUOOpETEHUS
3HAHUI; UCTOYHUKH CAMOCTOSTEILHOTO MOJTyYeHUS
HOBBIX 3HAHUI MO0 MaTEMaTUYECKUM JIUCLUILIINHAM,
CIOCOOBI aHATTN3a TAHHBIX C IPUMEHEHUEM TEOPHH
BEPOSITHOCTEN M MaTEMaTUYECKOM CTaTUCTUKH,
OCHOBHBIE TIOHATHSI OTIEPAITMOHHOTO UCYUCIICHHUS,
TapMOHHYECKOTO aHaJIN3a, Teopun QyHKITUI
KOMIIJIEKCHOTO TTEPEMEHHOTO YMEET: UCCIIEI0BATh
MaTeMaTH4YeCKHE MOJIENIM Ha OCHOBE OOBEKTOB
TEOPUHU BEPOATHOCTEN U MAaTEMATHYECKOM
CTAaTUCTUKH, aHAJIM3UPOBATh TAHHBIE C
MPUMEHEHUEM TEOPHUH BEPOSITHOCTEN 1
MaTEeMaTHYE€CKOW CTAaTUCTUKH, IPUMEHSTh
MaTeMaTHYE€CKUE TTOHSATHS U METOJIbI TIPU PEIICHUN
MPUKIAAHBIX 3a/1a4 VIMeeT npakTU4eCKUi OMbIT:
MpeoOpa30BaHus JaHHBIX, TIPEICTABICHHBIX B BUJIE
00BEKTOB TEOPUHU BEPOSTHOCTEH U MaTeMaTHueCKOi

CTaTUCTUKH, IPUMEHEHHsI TEOPUHU BEPOSTHOCTEH U




MaTeMaTU4ECKON CTaTUCTUKH, BIIaICHUS
MaTeMaTHYEeCKUMHU METONAMH I PELICHUS 3aa4
[IPOU3BOJICTBEHHOIO XaPaKTEPa; METOAAMU
MOCTPOEHUS MATEMaTHY€ECKOM MOIEITH
npo¢eCCHOHANBHBIX 3a/1a4 M UHTEPIPETAIIH
[IOJIyYEHHBIX PE3yJIbTaTOB

1.0.10.02 Opranuyeckast XuMust

3HAET: TEOPUIO CTPOEHUSI OPraHNYECKUX
COEIMHEHUI, 3aBUCUMOCTbh XMMHUYECKHX CBOICTB
OpraHMYECKHUX BEHIECTB OT UX COCTaBa M CTPOCHHUS,
OMACHOCTb OPTaHUYECKHUX COCTUHEHUN JUIs
OKpY>KaloIlle CpeJibl U YEIOBEKA YMEET:
OINPEAEIATh PEAKIIMOHHBIE LIEHTPBI B MOJIEKYJIaX
OpraHMYECKHX COETMHEHHH, 3aUChIBaTh YpaBHEHUS
OpraHMYECKUX PEAKIUI B MOJIEKYISIPHOU 1
CTPYKTYpHOM (hopmax., mpe/icKa3blBaTh XUMUUYECKUE
CBOMCTBA OPraHMYECKOTO BEIIECTBA 10 €0 COCTABY
U CTPOEHUIO, MOJIETTUPOBATh PE3YbTaT
OpraHMYECKHUX PEAKIUI B 3aBUCUMOCTH OT YCJIOBUM
MMeeT npakTUYeCKUi OMbIT: KiIaccupUKau
OpraHMYECKUX COEIMHEHUH, ONIPEEIICHUS
[PEaKIIMOHHON CIIOCOOHOCTH OpTraHUYECKHX
COEIMHEHUI B 3aBUCUMOCTH OT YCJIOBUI
MPOBECHMSI Ipoliecca, MPOCTPAHCTBEHHOTO
[IPEICTABIECHNS CTPOCHUS MOJIEKYJT OPTaHUYECKHUX
BEIIECTB, Oe30macHoON padoThl B JlabopaTopun
OpraHMYECKOM XUMUH, IPOBEAEHUS IKCIIEPUMEHTA C
OpraHMYECKUMHU BEIECTBAMU

1.0.14 TeopeTtnueckas MexaHUKa

3HaeT: OCHOBHBIE 3aKOHBI KJIACCUYECKON MEXaHUKHU;
TEOPHIO U METOJIbI pacueTa KWHEMAaTHYECKUX
MapaMeTPOB JIBIXKCHHSI MEXaHU3MOB; METOIbI
pEIIeHUs] CTaTUYECKU ONPEICTICHHBIX 3a/1a4,
CBSI3aHHBIX C PACUETOM CHJI B3aUMOJICHCTBHS
MaTepUaTbHBIX 00BEKTOB; TEOPUIO U METOIbI
pelieHus 3a/1a4 TMHAMHUKY Ha 6a3e OCHOBHBIX
3aKOHOB M OOIIUX TEOPEM HbIOTOHOBCKOM
MEXaHUKHU, TPUHITUTIOB aHATUTHYECKOW MEXaHUKU U
TEOPUHU MaJIbIX KoJieOaHuii, (yHIaMeHTaIbHbIE
MOHSATUSI KWHEMATUKU U KWHETUKH, OCHOBHBIE
3aKOHBI PABHOBECHUS U JIBUYKEHUS MaTE€pHaTbHBIX
00BEKTOB, CBEJICHUS 110 TEOPETUIECKON MEXaHUKE,
HEOOXOMMBIE JJIsi IPUMEHEHHUSI B KOHKPETHOM
MpeIMETHON 00JIaCTH TPU U3TOTOBIICHUHT
METAJLTypru4ecKoi MpOIyKIIUH YMEET: CTPOUTh
MaTeMaTHYEeCKUE MOJICNIA MEXaHUYECKUX SIBICHUN U
MPOLIECCOB; aHAIU3UPOBATh U IPUMEHATH 3HAHUS 110
TEOPETHUECKOW MEXaHUKE TIPHU PEIICHUN
KOHKPETHBIX MTPAKTUYECKHUX 3a/1a4, MOACIIUPYIOIINX
MPOIIECCHI U COCTOSTHUSI OOBEKTOB, H3y4aeMbIX B
CIIEUUAJIbHBIX TUCUUIIIMHAX TEOPETUUECKOTO U
PKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS, IPUMEHSATD
3aKOHBI MEXAHHUKHU, COCTABJISATh MaTEMaTHUECKUE
Mojienu (YpaBHEHHUSI ), PEIIAIOIINE Ty WIH UHYIO
3a/1a4y MEXaHUKH, pelIaTh TUIIOBBIE 3a]1a4ul
KHHEMAaTHKH, CTATUKU U JUHAMUKH U
QHAJIM3UPOBATh NIOJYUYECHHBIN PE3yJbTar,

HCITIOJIb30BATh MATEMATUYCCKHUEC U (1)I/ISI/I‘I€CKI/I€




MOJIETU JJI pacueTa XapaKTepUCTHK JeTajel 1
Y3JI0B METAJLTyprudeckoi npoaykuuu Mimeer
HpaKTI/I‘{eCKI/Iﬁ OIIbIT: BJIaACHHUA MCTOAaMU
TEOPETUUECKOTO MCCIIEAOBAHUS MEXaHUIECKUX
SBJICHUI U MTPOLECCOB, METOJIAMHU MOJICJIMPOBAHUS
3a/1a4 MEXaHUKH, YMEHUEM pelaTh CO3JaHHbIE
MaTeMaTH4eCKHUE MOJIEIIH, pacueTa u
MPOEKTUPOBAHUS TEXHUYECKUX OOBEKTOB B
COOTBCTCTBHH C TCXHUYCCKHUM 3aJaHUCM

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 8 3.€., 288 4., 146,75 u.
KOHTAKTHOU paboThI

Pacnpenenenue
10 ceMecTpam
Bun yuebHol paboTh Beero B Hacax
Hacos Howmep cemectpa
4 5
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 288 144 144
AyoumopHvie 3auamusi: 128 64 64
Jlexuuu (JI) 80 40 40
[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIU) IPyrHe BUbI ayIUTOPHBIX 0 0 0
sanstuii (I13)
Jlabopatopubie padotsI (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 141,25 | 71,75 69,5
BrinonHeHue goMamHuX 3a1a4d no teme " J{uarpaMmbl COCTOSIHUS 1 0 1
TIBOMHBIX CUCTEM"
OdopmiieHre 0TYETOB 110 1aOOPaTOPHBIM paboTam 21 13 8
Brinonnenue nomantHux 3aaad no teme "JleekTsl KprcTaminieckoro 15 15 0
cTpoeHHs"
[lonroToBka K 3K3aMeHY 20,5 0 20.5
[TonroroBka coobmienuii mo reMam "luarpamma cocrostaus Fe-C",
Cranb u uyrynsl, " "Hukenesble crinabsl”, "Menpb 1 ee criiaBbl”, 30 0 30
"TuTaHoBbIE CIUIABHI".
[TonrotoBka coobmienuii mo reMam "Kpucrammmzanus", "U3menenue
CTPYKTYpPBI U CBOMCTB METAJUIOB IIPH IJIACTHYECKOM NedopManiuu u 2875 | 2875 0
nocnenytomeM Harpese" u "Pa3pyiienue, Xi1a1HOIOMKOCTh, (PakTOphI ee ’
onpenenstonme".
[TonroroBka k 3a4eTy 15 15 0
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 18,75 | 8,25 10,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT | HK3aMeH

5. ConeprkaHue TUCHMIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA 1O BUIaM B

Ne
HaumeHnoBanue pa3aenoB AUCHUTUTHHBI yacax

PasACIA Beero 1 | 13 JIP

1  |ATOMHO-KpPUCTAJLINYECKOE CTPOEHUE METAIITIOB 6 4 0 2




2 |CrpoeHue peanbHbIX KPUCTAIOB 26 18 0 8
3 [Ipouiecchl, MpoTEKarOIUE B METAJIIaX IPH 12 6 0 6
3aTBEp/IEBaHUU
4  |[Inactuueckas nedopmarus METaIOB 12 8 0 4
5 |Pa3pylueHHe METAIIIOB 8 4 0 4
6  |Daswl B crtaBax 4 4 0 0
7 |AuarpamMmbl COCTOSIHMSI IBOMHBIX CHUCTEM 18 10 0 8
8  |[marpamma coctosiHus Fe-C 16 8 0 8
9  |lIBeTHBIC METAILJIBI U CILIABBI 26 18 0 8
5.1. Jlekuumu
Ne Ne Kox-
HaunmenoBanue uim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHTH BO
NeKIuujpas3aena
4acoB
1 1 ATOMHO-KPUCHAIITTNYECKOE CTPOEHUE METAJIJIOB, OCHOBHBIE THIIbL CBsI3€i B )
TBEPJOM COCTOSIHUM M MX BIUSHUE Ha OCHOBHBIE CBOMCTBA MarepuasoB

2 1 [[Tomumopdusm meraminoB. M30TpomHOCTS M aHU30TPOIIHS CBOWCTB METAJLIOB. 2
Knaccudukanus a1epeKToB KpUCTAUIMYECKOTO CTPOCHUsS. BUIbI TOUEUHBIX

3.4 ) nedexToB. Mexanusm ux oopasoBanusi. HepaBHOBeCHBIE TOUEUHBIE 1€(DEKTHI. 4

’ OcHoBHBIE 3aKOHOMepHOCTU MU y3un. Posb TouedHbIX AedEKTOB B MpoIeccax
i dysnu. Mexauusmsl 1uddysun.
Teopernueckas Mpo4HOCTh Ha cABUL. [loHATHS 0 tucnokanusx. KoHTyp u BEKTOp
broprepca. Tunsl nuciokanuii. BO3HUKHOBEHUE AUCIOKALANA PH

5.7 5 [KPHCTAIH3AIMM. Cuna, aeiicTByromas Ha quciaokanuto. HanpsixeHnus BOKpyr 6
nUcIIoKauu. DHeprus auciokanuu. Cuna HaTsHKeHUs TUciioKauu. PaBHoBecue
M30THYTOrO cerMeHTa auciokanuu. Mcrounuk ®@panka- Puaa. CxonpxeHue u
Meperno3aHie TUCIOKalUH.

3.9 ) Yrpyroe B3anmojieiicTBue nuciiokanui. [lepeceuenue qucnokanmii. Peakuuys 4

’ MEXY TACTOKALUSMH.
10,11 ) Jncnokamuu B FLIK—peiueTKe. Pacuiummienye moaHoW JUCIOKany. BUabI 4
YACTUYHBIX AUCIOKamid. JleekThl ymakoBku.

12 3 Kpucrannuzanus unctbix MetauioB. Temneparypa To. CamonpounBosibHast 1 )
HECaMONPU3BOJIbHA KpUcTauIH3aui. Kputudeckuit 3apoapIi.
KpucrannuzanroHHble TapaMeTphl U UX BIMSHHUE HA pa3Mep 3epHa 1mocie

13 3 |kpuctamnuzauuu. JnarpaMMa M30T€pMHUUECKON KPUCTAIUIM3ALUH. 2
Kpucrannuueckoe u amophHOE COCTOSHUS METAJJIOB.

14 3 CrpoeHue ciuTKa. YcalouHble sBJIE€HUS NpU KpucTtannuzauuu. [lonydyenue )
MOHOKPHUCTAJUIOB.

15 4 [Tnactuueckas nedopmarusi MOHOKpUCTAIIOB. CHCTeMBI cKoNbkeHus. [Juarpamma )
nedopmariuu Mmonokpuctamia ['T[K-merana.

16 4 |ledopmarysi MOTUKPUCTAIIIOB. SIBJI€HNE HAKIIETA. 2
[IpeBpatienust, mpoTeKarole HIpK Harpese AepOpMUPOBAHHOTO METalIa.

17,18 4  |Temneparypa pekpuctaiuizanuu. [opsdas u XonogHas miacTH4eCKUe 4
nedopMaruu.
Xpynkoe U BI3koe paspyuieHust meramia. [lopor xnagnonomkoctu. @akTopsl, €ro

19, 20 5 |onpenemnstomue.. CriocoObl 1 000pyIOBaHUE ISl OTIPESACTHUS MPOYHOCTHBIX 4
XapaKTEepPUCTUK MeTasuia
[TonsiTust KOMIOHEHT, (pasza, cTpykTypa B ciuiaBax. CriocoObl B3auMOJAeCTBHS

21,22 6  |KOMIIOHETOB CIUIaBOB B *KHJIKOM U TBEPJIOM COCTOSHUSAX. TBEpbIE paCTBOPHI,UX 4
TUTIBI U CBOMCTBA. XUMHUYECKUE COSTMHEHUS U IPOMEXKYTOUHbIE (a3bl, IPHUMEPHI.

23,24 7  |[Imarpamma coctosinus, onpenenenue. Ilpasuno da3 ['mn66ca. Uncno crenenei 4




cB000bI. CIOCOOBI OCTPOCHUS TUArpaMM COCTOSIHUSI.

25,26

OCHOBHBIE THIIbI JBOWHBIX TUarpaMM COCTOSIHUS: 1) ¢ HEOrpaHUUEHHON
PacCTBOPUMOCTBIO B JKUJKOM M TBEPAOM COCTOSIHMSIX; 2) C OTpaHUYEHHON
PacCTBOPUMOCTBIO B TBEPAOM COCTOSIHUU - C IBTEKTHKOH (MX Pa3sHOBUAHOCTH),
MEPUTEKTUKOI; 3) ¢ 00pa3oBaHMEM XUMUYECKUX COEAMHEHUN; 4) C pacCIOCHUEM B
PKHJIKOM COCTOSIHUM (C MOHOTEKTHKOM); 5) MpH HATMYUH MOTUMOP(PHU3MA OJHOTO
WIM IBYX KOMIIOHEHTOB U MOHOTEKTOMTHOTO, IBTEKTOUIHOTO HIIN
MEPUTEKTOMIHOTO NPEBPAILIEHUIN

27

CBsI3b JUarpaMMbl COCTOSIHUSL M CBOMCTB CIUIABOB JJAHHOM CUCTEMBI (JMarpaMMsl
KypHaxkoBa).

28

Jlnarpamma coctosiaus Fe-C. XapakreprcTuka KOMIIOHEHTOB, (a3 JaHHOM
cucTeMbl. MeTacTaOWIbHBIN U cTaOMIBbHBIN BapuaHTbl. OCHOBHBIE IIPEBPALLCHNS B
CIUIaBax JAaHHOH cucteMbl. Cranu, uyryHsl. Knaccudukanus craneit no
CTPYKTYpE, KadeCTBY U criocoly packucienus. MIx mapkupoBka.UyryHsl O6emble,
cepble, KOBKHE, BBICOKOTIPOYHBIE, C BEPMUKYIAPHBIM rpadutom. CriocoOsr
MOJTY4EHNUs1, CBOMCTBA, MAPKUPOBKA, 00JaCTh UCIIOJIb30BaHMUS.

29, 30

(OCHOBHBIE IPEBPALLECHUS B CIUIABAX CUCTEMBI Kelle30-yrepoa. Cranu, 4yryHsl.
Krnaccudukanus cranei mo CTpykType, KauecTBy U Crocoly packucieHus. Mx
MapKHpPOBKA.

31

UyryHsl Oelble, cepble, KOBKUE, BBICOKOIIPOUHBIE, C BEPMUKYIISIPHBIM IpauTOoM.
Crioco0bl OJTy4eHus], CBOMCTBA, MAPKUPOBKA, 00JIACTh MCIIOJIb30BAHUS.

32,33

AIIFOMUHHH 1 €T0 ciiaBbl. CBOMCTBa, 00IaCTh UCIIOIL30BaHus. JIuTeiHbIe
AJTIOMUHMBBIE CILIABHI (CHIIYMHUHBI,J)KapONPOYHbIe) cIutaBbl. X cocTaB, CBOMCTBA,
MapKUPOBKA, IPUMEHEHHUE.

34,35

Jleopmupyemble aTIOMUHHUEBBIE CIIABHI (MarHa M, aBUJIH, TIOPAJIH), UX COCTaB,
CBOICTBA, 0COOEHHOCTH TPUMEHEHUSI.

36

CreueHHbIE U APYTUEC KOMITO3UIIMOHHBIC MaTCpUaJIbl Ha OCHOBC aJIOMHUHUS.
OCOOCHHOCTH MX TTOJTYYCHHS U CBOMCTB.

37,38

Menp ¥ CTIaBbl HA €€ OCHOBE: JIaTyHHU, OPOH3bI, METHOHUKEJIEBHIE CILIABBI.
MapkupoBka, 001acTh TPUMEHEHUS.

39

TurtaH u ero cBoiicTBa. BinsiHue nerupyromumx 31eMEeHTOB Ha €ro MOJTUMOP(PU3M.
Opnnodasuble U 1ByXQa3Hble cryaBbl. VX npenmyiecTBa 1 HEJOCTATKHU.
MapkupoBKa, 006JaCcTh UCIIOJIb30BaHMUS.

40

[{unk 1 ero cBoiicTBa. CriiaBbl Ha OCHOBE ITMHKa. VX mpeumytiecTBa u
HeJ0CTaTKu. MapKupoBKa, 00JIaCTh UCTIOIb30BAHUS.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
SAHATHUA

Ne

paznena

HaumeHnoBanue nim kpaTkoe cofepkaHue J1abopaTopHO paboThI

Koi-
BO
4acoB

1

MaKpo— n MI/IKpOCTp}IKTypHHﬁ MCTOAbI aHAaJIn3a MCTAJIJIOB U CIIJIaBOB

2-3

Jle(heKThl KpUCTAIUTMYECKOTO CTPOCHUS

4.5

[loBepxHOCTHBIE Ne(PEKTHI

6,7

KpI/ICTaJ'IJ'II/B alys YMCTHhIX METaJIJIOB

8

CrpoeHue cinuTka

9,10

[Tnactuueckas geopmarisi 1 peKpUCTAIUIM3ALNS YUCTHIX METAJJIOB

11,12

N[ [W[WIN|N|=—

Bsi3koe 1 XpynKoe pa3pyleHue METaJIJIOB

E N I SN I O SN SN RSN




13, 14 7 |MHKpOCTPYKTypa JBOMHBIX CIJIABOB U AMArpaMMa COCTOSTHUS 4
15,16 7  |[llocTpoeHue ABOMHBIX AMATPAMM COCTOSIHUSI TEPMUUECKUM METOI0OM 4
17,18 8  [MukpocTpyKTypa cTajnei B paBHOBECHOM COCTOSIHUM 4
19, 20 8  [MuxpocTpykTypa 4yryHOB. CrIOCOOBI MOMyUEHHUS PA3INYHBIX BUIOB UYTYHOB. 4
21,22 9 CrapeHue aJlOMUHUEBBIX CINIaBOB. MUKPOCTPYKTypa CIUIaBOB HA OCHOBE 4
QITIOMUHUS.
23,24 9 MuKpOCTpyKTypa Haubomee pacrpoCTpaHEHHBIX CIIJIAaBOB HA OCHOBE ME/IH, 4
TUTAaHA W [IMHKA
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kou-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
BrinonHeHne 1oMalIHuX 3a/1a4 110 TeEMe OCHOBHasI U TOTIOJTHUTENbHAS JIUTEpaTypa 5 1
" [ImarpamMmbl COCTOSIHUS ABOMHBIX CUCTEM' |10 KYpCy
OdopMIieHre OTYETOB IO J1A0OPATOPHBIM OCHOBHAs 1 IOTIOIHHTENbHAS THTEPATYPA
baGoTam 0 KypCy, METOAMUECKUE YKA3AHUS 5 8
BBIZIAIOTCS MIPENOIaBaTEIeM TIEPE]l 3aHITHEM
BrinonHeHne 1oMalIHuX 3a/1a4 10 TeMe OcHOBHasl U JIOTIOJIHUTENbHASL TUTEpaTypa 4 15
"JleheKThl KPUCTAJUTMYECKOTO CTPOCHUA" |10 Kypcy
OcHOBHasl U JIOTIOJIHUTENbHAS TUTepaTypa
OdopmieHre 0T4eToB 110 JJA0OPaTOPHBIM
baBoram 10 KypCy, METOIMUYECKUE YKA3aAHU 4 13
BbIIAIOTCSI MIPETOAaBaTesIeM Mepesl 3aHITHEM
MoroToBKa K SK3aMeHY OCHOBHasI U TOTIOJTHUTEIbHAS JIUTEpaTypa 5 20,5
10 Kypcy
[TonroroBka cooOIIEHUH IO TEMaM
"Inarpamma coctosinus Fe-C", Cranb u OCHOBHasI U TOTIOJTHUTEIbHAS JIUTEpaTypa 5 30
uyryHsl, " "Hukenessle cruiassl”, "Menp u o Kypey
ee crutaBel", "TuTaHOBBIE CIUTABHI".
[lonroroBka cooOIIeHNH IO TEMaM
"Kpucramnuzanus", "M3mMeHeHne CTPYKTYpbl
11 CBOMCTB METAJIJIOB MPH IJIACTUYECKOM OcHOBHasl U JIOTIOJIHUTENbHAS TUTEpaTypa 4 hg7s
nedopmaruu 1 moclieayromieM Harpese" |10 Kypcy ’
"Pa3pymienue, X1aJHOIOMKOCTb, (DaKTOPBI
ee onpeaenstomme".
MoroToBKa K 3auery OcHOBHasl U JIOTIOJIHUTENbHAS TUTepaTypa 4 15

110 Kypcy

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

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHrEM 0 OaNITbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HazBanue
Ne | Ce- Bun

KOHTPOJIBHOTO
KM|mectp| KoHTpOIs

MEPONPUATUS

Yun-
Makc.
Bec et [opsnox HaumcieHus 6aI0B THIBa-
eTcs B




ITA

Texymmii
KOHTPOJIb

IpOBEpKa 3a]1a4 1o
pazaeny 2

16

CTyneHT BBINONHACT § 3a/1a4, pelieHue
KOTOPBIX MTPEJCTABISIET B MUCHMEHHON
¢dopme. OrieHHBaeTCs MPABUIBHOCTh
peteHws, kauecTBo oopmierus. [Ipu
OLIEHUBAHUU PE3yJbTaTOB MEPOTIPHUSITHUS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
cucTeMa OLICHUBAHUS Pe3yIbTaToOB
yueOHOM e TeNbHOCTH 00yYaroInXCs
(YyTBepk/1eHa MPUKa30M PEKTopa OT
24.05.2019 . Ne 179 n Ne 25-13/09 ot
10.03.2022). O6uuii 6ani npu oleHke
CKJIaJIBIBACTCS M3 CIIETYFOIINX
rokasaresne 3a Kaxayro 3anauy: 1 6amt -
perieHne TpaBuiIbHO U 000CHOBAHO , |
6as1 - oopmIIeHHE 3aJa4UH
COOTBETCTBYET TPEOOBAHHUSIM.
MaxkcuMaabHOE KOJIMYeCTBO 0aioB — 2
3a OJIHY 3a/1a4y.

3a4CT

Texymumii
KOHTPOJIb

MpOBEpPKa OTYETOB
1o 1a60paTOpHBIM
paboram K
paznenam 1, 2

CryzneHT BbINONHSET 3 1a00paTOpHBIX
pabot o paznenam 1, 2. [logroroBka
oT4eTa 1o JIabopaTopHoi paboTe
MHANBUAYaNbHO. CTyIeHT
MpeCTaBIAETCS OPOPMIICHHBIN OTYET.
OneHnBaeTcst KauecTBO 0OPMIICHHS,
MIPaBIWIBHOCTH BBIBOOB. [1pn
OLICHUBAHUU PE3YJIETATOB MEPOMPUITUS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHUSI PE3YIBTATOB
y4eOHON JesTeIbHOCTH 00y4aroIuxcs
(YyTBeprkIieHa MPUKa30M PEKTOpa OT
24.05.2019 . Ne 179 u Ne 25-13/09 ot
10.03.2022). O6muii 6a npu oLeHke
CKJIaJIBIBACTCS M3 CIIETYFOIINX
rokasarenei (3a KaXayo JJabopaTopHyIO
paboTy): - MPUBEIEHBI TA0OpaTOPHBIE
METOIMKHU — | 0asi, BEIBOABI JIOTUYHBI U
o0ocHoBaHbI — 1 Gam, opopmieHue
paboThl COOTBETCTBYET TPEOOBaHUAM — |
6as1. MakcuMaabHOE KOJTMYECTBO
OanioB — 3 3a oHy paboTy, ob1ee
MaKCHMaJIbHOE KOJMYECTBO OalIoB 3a 3
paboThl — 9.

3a4CT

Texymmii
KOHTPOJIb

pOBEpPKa OTUYECTOB
K JIaOOpaTOPHBIM
paboram paznena 3

CTyneHT BBIMONHSET 2 1a00paTOPHBIX
pabot no pazneny 3. [loaroroBka oruera
1o J1abopaTropHoit paboTe
WHIUBUTyaIbHO. CTyIeHT
MpecTaBisieTcs: 0hOpMIICHHBIN OTYET.
OneHnBaeTCst Ka4eCcTBO OPOPMIICHHS,
MPaBIJIBHOCTH BHIBOAOB. [1pu
OLIEHUBAHUU PE3YJIBTATOB MEPOTIPHUSTHUS
MCTIONB3YeTCsl 0alNIbHO-PEHTHHIOBAS
crcTeMa OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JesITeNNbHOCTH 00y4aroIIuXCs
(YyTBeprKJieHa MPUKA30M pPEKTOpa OT

24.05.2019 . Ne 179 u Ne 25-13/09 ot

3a4CT




10.03.2022). O6muii 6an npu oreHke
CKJIaJIBIBACTCS M3 CIICTYFOIINX
rokasaresel (3a Kaxayo JJabopaTopHyIO
paboTy): - MpUBEIEHBI TA0OpaTOPHBIE
METOIUKH — 1 Gasii, BRIBOJIBI JIOTUYHBI U
o6ocHoBaHbI — 1 6a, opopmieHue
paboThI COOTBETCTBYET TPEOOBAHUAM — |
0am1. MakcuMallbHOE KOJTMYECTBO
OasioB — 3 3a ogHY paboTy, ooiee
MaKCHMaJIbHOE KOJIMYEeCTBO OalIoB 3a 2
paboThI — 6.

Texymmii
KOHTPOJIb

OTYET 10
71a060paTOpHBIM
pabotam K
paznenam 4, 5

CTyneHT BBINOIHACT 2 1aO0PaTOPHBIX
pabort 1o pazzaen 4, 5. [logroroBka
oT4eTa 1o J1abopaTtopHOit paboTe
MHIUBHTyanbHO. CTyIE€HT
[peCcTaBIseTCss OPOPMIICHHBIN OTYET.
OneHunBaeTcst Ka4ecTBO 0QOPMIICHHUS,
MPaBUIBHOCTH BBIBOIOB. [Ipn
OLIEHUBAHUH PE3YJIBTATOB MEPOTIPHSITHS
MCTIONB3YeTCs OallIbHO-PEHTUHTOBAS
crcTeMa OICHUBAHUS PE3yIbTaTOB
y4eOHOI NesTeTbHOCTH 00yYaromuxcs
(YyTBeprkJieHa MPUKa30M PEKTOpa OT
24.05.2019 . Ne 179 u Ne 25-13/09 ot
10.03.2022). OOmruii 62t mpu OleHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIINX
rmokasaresyiei (3a KaxIyro JabopaTopHYO
paboTy): - MpUBEACHBI TAOOPATOPHBIE
METONWKH — | Gaiis, BEIBOIBI IOTHYHBI
ob6ocHoBaHbI — 1 6am1, opopmieHue
paboThl COOTBETCTBYET TpeOOBaHUAM — 1
6ayu1. MakcuMallbHOE KOJTMYECTBO
OatoB — 3 3a oHY paboTy, odiiee
MaKCHUMaJIbHOE KOJIMYEeCTBO OaJlIoB 3a 2
paboThI — 6.

3a4CT

Texymui
KOHTPOJIb

IIposepka
pedepatoB mo
paznenam 3, 4, 5

21

CryneHt rotoBuT 3-u pedepara 1no
paznenam 3,4, 5 u coaeT ux Ha MPOBEPKY.
[1pu onleHUBaHUU PE3yaBTATOB
MEPOTIPHUATHSI UCTIONB3yeTCs OabHO-
[PETHHTOBAsI CHCTEMa OLICHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOyuaromuxcs (yTBepKaeHa MPUKa30M
pekropa ot 24.05.2019 . Ne 179 u Ne 25-
13/09 ot 10.03.2022). [Tokazarenu
OILICHUBAHUS COOTBETCTBUE 3aJaAHUIO U
KauecTBO oopMmieHus: 3 Oasa -moiaHoe
COOTBETCTBHE 33/IaHUI0; 2 Oaa -
MOJTHOE COOTBETCTBHE 33JaHUIO, HO
MMEIOTCS HeIoueThl; 1 6at - HemoiaHoe
COOTBETCTBUE 3aanuto; 0 6aoB -
HECOOTBETCTBUE 33/IaHUI0; KAYECTBO
opopmnenus pedepara: 4 6amia —
oopMiIeHHE BBIIOIHEHO 0€3 3aMeuyaHMmii;
3 Oamta — opopMIIeHHE HE TTOTHOCTHIO
COOTBETCTBYET TpeOOBaHUsAM; 2 Oasuia —

acyeThl ¥ 0OPMIICHUE BHITIOJTHEHBI C

3a4CT




CYHICCTBCHHBIMHU MOTPCIIHOCTAMMU, 1
0au1 — opopMIIEHHE BBITTOITHEHO C
rpyOosiMu ommbkamu;, 0 6anoB — pabora
HE BBITIOJTHEHA. MakcuMallbHOE
KOJTMYECTBO OAJLTIOB 3a OMH pedepar - 7,
3a Tpu - 21 .

ITpome-
KyTOUHAS
aTTecTanus

KontponrsHOe
MEpPOIPUITHE
IIPOMEKYTOYHOMN
arTecTanuu (3ader)

15

[TpomexyTouHast aTTecTanus (3a4er)
[IPOBOAMTCS B YCTHOH opme; B busere 3
BOITpOCa, BpeMs Ha oAroToBky 0,5 yaca;
[IpU HEOOXOTUMOCTH MPENOIaBaTeNb
MOXET 3aJ1aTh CTYACHTY yTOYHSFOIINE
Bonpockl. [Ipy olleHnBaHUM PE3yIbTaTOB
MEPOTIPUSTHSI HCTIOTB3YETCs OaITbHO-
[PETUHTOBAs CUCTEMa OLIEHUBAHUS
[PE3yNBTaTOB YIeOHOH e TETFHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa3oM
pexTopa oT 24.05.2019 1. Ne 179 u Ne 25-
13/09 ot 10.03.2022). ITokazarenu
OIICHUBAHUS: 5 OAJIJIOB -MPABHIIbHBIN
OTBET Ha BoOIpoc; 4 6ajia - MpaBUIbHBINA
OTBET C MOrpeurHocTAMY; 3 Oajia - OTBET
C CyILECTBEHHBIMH MOTpelIHoCcTIMH; 0
0aJuTOB- HENMPABUIIBHBIA OTBET HITH
OTCYTCTBHUE OTBETA.

3a4CT

Texymumii
KOHTPOJIb

MpoBepKa 3a7a4 1Mo
paznenam 7, 8, 9

15

CTyzieHT BBINOJIHACT 3 3a/1a4H, pelIeHue
KOTOPBIX MPEJCTABISET B MUCHMEHHON
¢dopme. OrieHHBaeTCs MPABUILHOCTh
pemeHms, kauecTBo opopmierus. [Ipu
OLIEHUBAHUU PEe3yJbTaTOB MEPOTIPHUSTHS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
cucTeMa OLICHUBAHUS pe3yIbTaToOB
y4eOHON JesTeIbHOCTH 00ydaroIuxcs
(YyTBepk/1eHa MPUKa30M PeKTopa OT
24.05.2019 . Ne 179 u Ne 25-13/09 ot
10.03.2022). O6muii 6a npu oLeHke
CKJIaJIBIBACTCS M3 CIIETYFOIINX
rokasarene 3a Kaxayro 3aaauy : 4 6amia
- peleHre JOTuYHO U 000CHOBAHO , |
6asu1 - oopmIIeHHE 3aJa4H,
COOTBETCTBYIOIIEeE TpeOoBaHUsIM.
0aJIOB - HEMPABUWIIbHBINA OTBET HA OHY
3aa4y WM HECOOTBETCTBYIOIIEE
TpeOoBaHUAM 0(OpMIIEHHE.
MaxkcuMaabHOE KOJIMYEeCTBO OAIIOB — 5
3a OJIHY 3aja4y, oOl1ee MaKCUMaabHOe
KOJIM4eCTBO OayioB 3a 3 3ajgay — 15.

OK3aMCH

Texymmii
KOHTPOJIb

[TpoBepka oT4eToB
10 JTa0OPaTOPHBIM
pabotam 1o
pazneny 8,

CTyneHT BBHIMONHACT 2-€ 1a00paTOPHBIX
paboThl 1o pasnenam 8, [Toaroroska
oTueTa 1o JIabopaTtopHo padboTe
nHANBUAYaNbHO. CTyIeHT
MpeCTaBIsIeTCs] 0hOPMIICHHBIN OTYET.
OneHuBaeTcst Ka4ecTBO 0OPMIICHHUS,
[MPaBUILHOCTH BBIBOJIOB. [1pun
OLICHUBAHUU PE3YJIBTATOB MEPOMPUSITUS
HCIIONIb3YeTCs 0aNTbHO-PEUTHHTOBAS

CUCTCMa OLICHUBAHUA PC3YJILTATOB

OK3aMCH|




yueOHOI NesITeTbHOCTH 00yYaromuxcs
(YyTBEpXK/IeHa PUKA30M PEKTOpa OT
24.05.2019 . Ne 179 u Ne 25-13/09 ot
10.03.2022). OOuuii 61 mpu OIeHKe
CKJIaJIBIBAETCS U3 CIICIYIOIINX
rokasaresiei (3a KaxIyro JadopaTopHYO
paboTy): - MPUBENCHBI TaOOPATOPHBIC
METONUKH — | Gaiis, BEIBOJIBI IOTHYHBI U
obocHoBaHbI — 1 6am1, ohopmiieHne
pabOTHI COOTBETCTBYET TpeOOBaHUAM — |
6aymu1. MakcuMallbHOE KOJTMYECTBO
OatoB — 3 3a oHY paboTy, odiiee
MaKCHMaJIbHOE KOJIMYEeCTBO OaslioB 3a 2
paboThl —6.

Texymmii
KOHTPOJIb

MIPOBEPKa OTYCTOB
1o 1a60pPaTOPHBIM
pabortam mo
pasneny 9

CTyzeHT BBINONHSET 2 1a00paTOpHBIX
pabot no pasznen 9. [TogroroBka oryera
1o J1abopaTropHoi paboTe
WHAUBUIYANbHO. CTyIeHT
MpeCTaBIsAeTCS OPOPMIICHHBIH OTYET.
OneHuBaeTcst KauecTBO 0OPMIICHHS,
MPaBUIHLHOCTH BBIBOIOB. [Ipn
OLIEHUBAHUU PE3yJbTaTOB MEPOTIPHUSTHUS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
cucTeMa OLICHUBAHUS Pe3yIbTaToOB
yueOHOM e TeNbHOCTH 00yYaroInXCst
(YyTBepk/1eHa MPUKa30M PEeKTopa OT
24.05.2019 . Ne 179 u Ne 25-13/09 ot
10.03.2022). O6uuii 6ani npu oleHke
CKJIaJIBIBACTCS M3 CIIETYFOIINX
rokasaresei (3a Kaxayo JJabopaTopHYyIO
paboTy): - MpUBEIEHBI TA0OpaTOPHBIE
METOUKU — | GaJis1, BEIBO/IBI IOTHYHBI U
o0ocHoBaHbI — 1 Gam, opopmieHue
paboThI COOTBETCTBYET TPEOOBAaHUAM — |
0am1. MakcuMallbHOE KOJTMYECTBO
OassioB — 3 3a ogHY paboTy, ooiee
MaKCHMaJIbHOE KOJIMYEeCTBO OalIoB 3a 2
paboThI —6.

OK3aMCH

10

ITpome-
KyTOYHast
aTTecTanus

KonTponbHoe
MEPOIPUATHE
MPOMEKYTOUHON
aTTecTaluu
(9K3aMeH)

15

[IpomerxyTouHast arTecTanus (IK3aMeH)
[IPOBOJIUTCS B TUCbMEHHOM (hopMe; B
Ousnere 3 BOMPOCOB, BpeMs Ha
MoAroToBKy 1,5 yaca; nmpu
HE0OX0IMMOCTH MPENOIaBaTeNb MOKET
3a/1aTh CTYJAEHTY YTOUHSIOIINE BOIIPOCHI.
[Ipu oLleHUBaHUU PE3yIbTATOB
MEPOIPUATHS (ITPOMEKYTOUHON
aTTeCTallM) HCIIONb3yeTcsl 0aIbHO-
[PEUTHHIOBAasI CUCTEMA OLIEHUBAHUS
[pEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOyuaromuxcs (yTBepKaeHa MPUKa30M
pekropa Ne 179 ot 24.05.2019 1. u Ne 25-
13/09 ot 10.03.2022). Kpurepuu
OLIEHUBAHHUSA : 5 6AJUIOB -ITPABUIIBHBIN
OTBET Ha BOIpoOcC; 4 Oasia - NpaBUIbHBIN
OTBET C NOTPEHIHOCTIMH; 3 Oaia -

HETIOJIHEIN OTBET; 2 0ajlia - OTBET C

OK3aMCH




rpyOosiMu ommbkamu;, 0 6anos-

OTBCTA.

HeraBI/IHBHHﬁ OTBET UJIU OTCYTCTBUEC

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOU IIpouenypa nposeneHus

arTcCTalluu

Kpurepun
OIICHUBAHUS

JOK3aMCH

[Ipu olleHMBaHUM PE3yIBTATOB YUEOHOM NEITEIbHOCTH
00yJaronierocs mo AUCIUILTUHE UCIIONIB3YeTCs 0aThbHO-
pPEUTHHTOBAs CHCTEMa OLICHUBAHUS PE3y/IbTaTOB yUueOHOM

JeATeTbHOCTH 00ydaromuxcs (yTBepKIeHa IPUKa3oM pekTopa Ne
179 ot 24.05.2019 1. m Ne 25-13/09 ot 10.03.2022). Onenka 3a
JTUCHUIUTUHY GOpMUPYETCS Ha OCHOBE BETMYMHBI PEUTHHTA
oOyudaromierocst Mo aucuuruinHe: "OTInyHo" - BeTMYMHA peUTHHTa
oOyuatomierocs o nqucuurinae 85...100 %; "Xopomo" - BenuunHa
perTuHTa o0yuaromerocs mo gucruruiuae 75...84 %;
"VY110BIETBOPUTEIBHO" - BEJIMUNHA PEUTHHIA 00yUaroLIEerocs 1o
nucuuruinHe 60...74 %; "HeynoBineTBOpUTEIbHO" - BEIMYMHA
peiitraTra o0y4varomierocs o auciuiumae 0...59 %. Peltuar
00ydaroIerocs Mo JUCIMUILIMHE OTPEIEIAETCS TOJIBKO 10
pe3ysibTaTaM TeKyIIero KOHTpoisa. CTyJIeHT BIIpaBe MPOUTH
KOHTPOJIBHOE MEPOIPHUATHE B PAMKaX MPOMEKYTOUHON aTTeCTaIlluN
(’x3aMeHa) JIs yITy4IIeHUs] CBOEr0 UTOTOBOTO PEUTHHTA 10
JUACIUTUIMHE.

B cooTrBeTCTBUU

cmm. 2.5,2.6
Ilonmosxennsa

3a4eT

[Ipu onieHMBaHUM PE3YIBTATOB MEPOIIPHUATHS UCIIONIb3YETCS
OaITbHO-PEUTUHTOBAsI CUCTEMA OIICHUBAHHUS PE3YIBTaTOB YIEOHOM
JeSTENbHOCTU 00yJaromuxcs (yTBepKIAeHa MpruKazoM pexropa No
179 ot 24.05.2019 1. u Ne 25-13/09 ot 10.03.2022). st momydeHus
3a4eTa CTYACHT JAOJKEH UMETh UTOTOBBI CyMMAapHbIA PEUTHHT 10

mucturiuHe 60 % u 6onee. PelTuHT 00yuaroierocs mo
JTUCIUIUIMHE OTPENENseTCs TOJIBKO 10 pe3yJibTaTaM TEeKYIIero
KOHTPOJIsA. CTyAEHT BIpaBe NPONUTH KOHTPOJIBHOE MEPONIPUSITHE B
pamMKax MpOMEeXyTOYHOM aTTecTallu (3a4eT) s yIydIleHus
CBOET0 UTOTOBOTO PEUTHHTA MO AUCIUIUIMHE.

B coorBeTCcTBUM

cnm. 2.5,2.6
[ lonoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHus

OI1K-1

3HaeT: CBOIMCTBA MaTepHasioB U CIJIaBOB

OIIK-1

'YMeeT: MpUMEHsITh GyHIaMEeHTAJIbHBIEC O0IIIENHKEHEPHBIC 3HAHUS B
npodeccuoHaNbHON AeITeTbHOCTH

OIIK-1

VMeeT NpaKTUYECKUH OIBIT: UCIIOJIB30BAHUSA COOTBETCTBYIOIIMUX
TMarpaMm M CIpaBOYHBIX MaTEPHUAIIOB

OIlK-4

3HaeT: MaKpPOCTPYKTYpa MaTepHaJIOB

_|_

OI1K-4

'YMeeT: AHaIM3MpOBaTh KaYeCTBO MaTepuaioB

OIIK-4

VMeeT mpakTu4ecKuid ombIT: PaboThl ¢ MaTepHaoBEIYECKUM
000pynoBaHUEM

OIIK-6

3HaeT: MaTepuaibl A U3EIUN Pa3IMYHOTO HA3HAUYEHUS C YUETOM
HKCITyaTallMOHHBIX TPeOOBaHUM

OIIK-6

YMmeeT: BBIOUpath 2P GeKTUBHBIE U O€30MaCHbIE TEXHUUECKHE CPEICTBA U
TEXHOJIOTUU




OIIK-6 MeeT NpakTUYECKUI OMBIT: BBIOOpA MaTepuasioB AJis N3NNI n TARAAT
pa3IMYHOIO HA3HAUEHMsI C YUETOM IKCIUTyaTallMOHHbBIX TPeOOBaHUIT
TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.

2. MarepuanoBenenue Yue0. sl By30B 110 HAIPABJICHUIO U
CHEUATBHOCTAM B 00J1. TEXHUKU U TeXHOJoruu: nocsaul. namsitu U. . Cunopuna
b. H. Apzamacos, B. 1. Maxkapoga, I. I. MyxuH u ap.; [Tog o6ur. pexn. b. H.
Ap3samacosa, I'. I. Myxuna. - 6-¢ u3z., crep. - M.: I3garensctso MI'TY, 2004. - 646
C.

3.  MarepuanoBenenue Yueb. uisi By30B [0 CHEIUATBLHOCTSIM B 001.
TexHuku U TexHonoruu b. H. Ap3zamacos, B. . Makaposa, I. I. Myxun u ap.; [lon
pen. b. H. Apzamacoga, I'. I. MyxuHa. - 4-e u3n., crep. - M.: UznarensctBo MI'TY
uM. baymana, 2002

4.  Jlaxtun, 0. M. Xumuko-tepmudeckas o0paboTka MeTasuioB Yueo.
nocoOue Juist By30B 10 cnel."MeranioBeneHue, 000py. U TEXHOJIOTHS TEPM.
00pab. meramoB FO. M. Jlaxtun, b. H. Ap3amacos. - M.: Merannyprus, 1985. -
256 c. n.

6) OononHumenbHas Iumepamypa:

1. Kapesa, H. T. [IBeTHbie MeTasuibl U ciuiaBbl TekeT yueb. mocodue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kag. ®u3. metannosenaeHue u pusnka TBEpOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

2. Konaues, b. A. MetamioBeaeHue u TepMudeckas 00padoTKa IIBETHBIX
METaJUIOB U CIJIaBOB Y4eO. /s By30B IO CHEIHaTbHOCTH "MeTauioBeneHue u
TepM. 00pad. metamioB" Poc. roc. TexHon. yH-T uM. K. 3. [{uonkosckoro; b. A.
Komnaues, B. U. Enarun, B. A. JIuBanos. - 3-e uzn., nepepa6. u pom. - M.: MUCHUC,
1999. - 413 c. un.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATLL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1. MerannoBeaeHue u TepMuUuecKas 00paboTka METaIOB
2. ®dusuka METaIJIOB
3. llBetHas meTamryprus

2) Memoouueckue YKazanus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL.

1.  MarepuanoBenenue. TecTsl 1151 CTyAEHTOB TEXHUYECKHUX
crnennanbHocTel [Tekct] : meTon. ykazanus / H.T. Kapepa u np.; FOx.-VYpai. roc.
yH-T, Kad. Marepuanosenenue u ¢huz.-xum. marepuais ; FOYpl'Y Berxonnsie
nanuble Yensounck : M3narensckuii Lentp FOYpI'Y , 2016 URL
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000551026

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:




1.  MarepuanoBenenue. TecTsl 175 CTyJEHTOB TEXHUYECKUX
cnenuanbHocTel [Texer] : metoa. ykazanus / H.T. Kapesa u ap.; FOx.-Ypan. roc.
yH-T, Kad. Marepuanosenenue u ¢uz.-xuM. marepuais ; FOYpl'Y Boixonnbie
nanubie YensOunck : Mznarensckuii Lentp IOYpI'Y , 2016 URL
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000551026

BHCKTPOHHaH yqeﬁno-MeTonnquKaﬂ HOKYMECHTaAIlUA

HanmenoBanue
Ne Brz peeypea s bubnuorpaguueckoe onrcanue
JUTEpPaTypbl | IEKTPOHHOMN
dopme
Canynos, C. B. MatepuanoBenenue : yuebnoe nocodue s cro / C. B.
ONEeKTPOHHO- i
- CamyHoB. — 2-e u3f., ctep. — Cankr-IletepOypr : Jlanp, 2021. — 208
OcHoBHas c. — ISBN 978-5-8114-7909-2. — Tekcr : 3neKTpoHHbIH // JIaHb :
| cucreMa
nmuTepaTypa A ATebCTEA QIIeKTPOHHO-O0uOMoreynas cucrema. — URL:
H;II-IB https://e.lanbook.com/book/167188 — Pexxum moctyna: Uit aBTOpHU3.
10JIb30BATEIIEH.
MartepuanoBeneHue. TecTsl AT CTYICHTOB TEXHHYECKHIX
ONEeKTPOHHBIN |cienunansHOCTel [Teker] : meton. ykazanus / H.T. Kapesa u ap.; FOx.-
JlononHuTeNbHAS
2 TepaTYDA KaTajaor Ypai. roc. yH-T, Kad. Marepuanosenenue u ¢pus3.-XxuM. MaTepuabl ;
paTyp IOYpl'Y HOVYpI'Y, Uensbunck : M3narensckuii Lentp FOYpI'Y, 2016. 117 ¢
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000551026

[Tepedyens KCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)

[Tepeuyens ncnoab3yeMbIXx NpodeccruoHaNbHBIX 0a3 JaHHBIX U HH(OOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITHHBI

Ne OcHoBHOE 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,
Bup 3ansaTuii . I_l MPEIYCTaHOBIEHHOE MIPOTPaMMHOE 00eCIIeUeHHUE, HCTIOIB3yeMOE JIJIst
YA Pa3IUYHBIX BUJOB 3aHATHIMA

230 [mabopaTopHBI NPOKATHBINA CTaH, EYH, TBEPAOMEPHI, 000PYIOBaHUE IS

JlaGopaTopHbIe 3aHATHUS
(1) [mpobonoAroToBKH, ONTUYECKUE MUKPOCKOIIBI

Pecypchl Onbnmuorekn, 000pya0oBaHUe AJIs JOCTYTA K 3JICKTPOHHBIM
pecypcam, KOIMpOoBaIbHOE 000pyI0BaHUE, Oa3bl TEKCTOB CTATCH
ScienceDirect www.sciencedirect.com
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