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1. llesu u 3212494 AU CIUILIHHBI

I'maBHOM 1IE€NBIO NPETIOJABAHUS ITOW TUCLUIUIMHBI SIBISAETCS CO3LAHUE Y CTYICHTOB
CHUCTEMBI COBPEMEHHBIX IPEACTABICHUN O CTPOECHNUHN TBEPIBIX U JKUIKUX METAIIJIOB,
Iporeccax, NIPOTEKAOIINX MIPY IJIABJIEHUH U 3aTBEPACBAHNN METAJUIOB, B3aUMOCBS3U
ATUX MPOILECCOB C U3MEHEHNUEM (PU3NYECKUX YCIIOBUM, CBA3U U3y4YaeMbIX B TAHHOU
JTUCHUIUIMHE TPOLECCOB C APYTUMHU OCHOBOIIONATAOIIMMH 3aKOHOMEPHOCTSIMU
W3MEHEHNUS BENIECTBA U MATEPUH IIPU U3MEHEHUH YCIIOBHM UX CYLIECTBOBAHUS.

Kparkoe cogepkaHue TUCHMIIIMHBI

Beenenmne. CoctosiHuS BemecTBa. MeTauibl 1 MeTaiIMdecKkoe cocTosgaue. Mi3Menenne
CTPYKTYPHI M CBOMCTB METAJJIOB MPU HArPEBE U IUIaBICHUU. MOJIeIbHbIE TEOPUH KUIKUX
MeTaioB M3MeHeHne CTPYKTYphl U CBOMCTB METAJNTIMYECKUX PACIUIABOB MIPU HArpeBe U
oxnaxaeHuu . CTpoeHue U CBOMCTBA pacIulaBOB Ha OCHOBE >kefie3a. Kpucramnuzaus
pealbHBIX METANTMYECKUX PAaCIUIaBOB BinsiHue yCoBuil oXIaxaeHUs Ha MUKPO- U
MaKpOCTPYKTYPY 3aTBepeBIiero meraiia O00opy10BaHUE U TEXHOJIOTHUS MTOTYUYCHHS
HAaHOKPUCTAJUNIMUYECKUX U aMOP(HBIX CIIJIaBOB

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: TEpPMOIMHAMUYECKUE U (PU3UKO-XUMHUYECKHE
MPOLIECCHI, TPOTEKAIOLIUE IPH IUIABJICHUU U

OIIK-1 Cnioco6en pemath 3a1a4u KpHUCTAJUTM3AIMU PACIJIaBOB
npo¢eCCHOHAIBHON ACATEIbHOCTH, IPUMEHSST  |YMEeT: MPUMEHATh (PU3UKO-MaTEeMaTHIECKUIA
METO/Ibl MOJEIMPOBAHUS, MATEMAaTUYECKOTO anmnapar JUisl peleHns 3a1a4, BOSHUKAIOIIMX [TPU
aHaJn3a, €CTeCTBEHHOHAYYHBIEC U OOLCHHKCHEPHBIC|UTABICHUH U KPUCTAITM3AIMK PACIUIaBOB
3HAHUS HMeeT mpakTHYEeCKUI OMBIT: MOJICTUPOBAHUS

I[IPOLICCCOB NICPCHOCA TCIIJIa U MACCHI ITPU
I[JIaBJICHUSA W OTBEPACBAHHNU MCTAJIJIOB

3HaeT: (DaKTOpPbI BIUAIONINE Ha MPOLIECC
OIIK-6 CnocobeH npuHUMaTh 0O0CHOBAaHHBIE  [KPUCTAJUIN3ALUU
TEXHUYECKHE PEIICHHUS B IPOPECCHOHAILHOW  [YMeeT: pemarb IpoOiIeMbl peryITHpOBaHHsI
NesITeIbHOCTH, BEIOUpPATh 3¢ (hEeKTUBHBIE U MPOILIECCOB KPUCTAITU3ALIH
Oe30macHbIe TEXHUYECKHE CPEJICTBA U TEXHOIOTHH |lIMeeT pakTHYeCKHid OTIBIT: OTIMCAHUS Mpolecca
TUIABJICHUS M 3aTBEPJCBAHUS METAJIOB

3. Mecto nucuuninnbl B ctpykrype OII BO

[lepedeHp npeanIeCTBYOMNX JUCLIUIUINH, [lepedens nocieayOMMX AUCHUIIINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

1.0.11 Xumus, 1.0.25.04 O6paboTka METAIIIOB IaBJICHUEM,
1.0.20 MarepuanoBeneHue, D/1.02 XynoxeCTBEHHOE JIUTHE,
1.0.09.02 MaremaTnueckuil aHanus, ®J1.04 MHXKUHUPUHT TEXHOJIOTHYECKOTO
1.0.16 ConpoTuBieHrue MaTepralioB, 00opymoBaHus,
1.0.09.03 CneunanbHble IN1aBbl MaTEMaTHKH, 1.0.28 Koppo3zus u 3aniura METaIOB,
1.0.15 TeopeTnueckas MEXaHHKA, 1.0.31 be3zonacHOCTh KHU3HEACATSIBHOCTH,
1.0.12 ®uznyeckas XuMusl, 1.0.25.05 Tepmuueckast 00paboTKa METaIIOB,
1.0.24 Metamnypruyeckasi TEIJIOTEXHUKA, DJ1.03 DKOJIOrHYECKN YUCThIE METAJUTYPrUYECKUE




1.0.09.01 AnreGpa u reometpus,

1.0.27 ®U3uK0-XUMHUSI METAJLTYPTHYECKHUX
[IPOLIECCOB,

1.0.10 ®u3mka,

1.0.21 DnexTpoTeXHUKa U 3IEKTPOHUKA,
1.0.19 Mexanuka >XKHJIKOCTH H Ta3a,
1.0.25.03 JIuteliHoe MpOU3BOACTBO,
1.0.22 TenmomaccooOMeH B MaTepuanax u
[poLeccax,

1.0.14.02 Nnxenepnas rpaduka,
1.0.25.02 MeTtannyprust IBETHBIX METAJJIOB,
1.0.14.01 HaueprarenbHasi reOMETPUS

TPOLIECChHI

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

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.15 Teoperuueckas MExaHHKa

3HaeT: CBEACHUS 110 TEOPETUUECKOM MEXaHUKE,
HEOOXOAMMBbIE JJIs1 IPUMEHEHUSI B KOHKPETHOM
npeaMeTHON 001acTy IPU U3TOTOBICHUU
MeTaJTyprudeckoi NpoayKIuuu, pyHaaMeHTaabHble
MOHATUS KHHEMATUKU U KUHETUKH, OCHOBHbIE
3aKOHBI PABHOBCCHA U ABHUKCHHUA MATCPUAJIBHBIX
00BEKTOB, OCHOBHBIE 3aKOHBI KIIACCHYECKOM
MCXaHHUKH, TCOPUIO U METOABI pacucTa
KMHEMaTHYECKUX MapaMeTPOB JBUKEHUS
MCXaHHU3MOB; METOABI pCIICHUSA CTAaTUYCCKHU
ONpeeIeHHBIX 3a/1a4, CBSI3aHHBIX C PACUETOM CHII
B3aMMO/ICUCTBUS MaTepUaIbHbIX OOBEKTOB; TEOPHIO
U METOJIbI pelIeHUS 3a/1a4 JUHAMHUKY Ha 0a3e
OCHOBHBIX 3aKOHOB U O6IlII/IX TECOpEM HBIOTOHOBCKOH
MEXaHUKHU, TPUHIUIIOB aHAJIUTUYECKOW MEXaHUKHU U
TEOPHUH MaJIBIX KOJIeOaHN YMEeT: NCTI0Ib30BaTh
MaTeMaTH4eCKue U (PU3nIecKue MOACTH s
[pacuera XapaKTepHUCTUK JIeTalel U y3/10B
METAJLTypru4eCcKo MpoTyKIUH, IPUMEHATH 3aKOHbI
MEXaHUKH, COCTABIATh MAaTEMATHYCCKUE MOICIN
(YpaBHEHHSI), pelIaloIie Ty UIIU HHYIO 3a/1auy
MCXaHHKH, pCIIaTh TUIIOBBIC 3a1a4 KWHCMATHUKH,
CTAaTUKHU U JUHAMUKHU U aHAJIM3UPOBATH
MOJTYYEHHBIN pe3ysIbTaT, CTPOUTh MaTEMATUYECKHUE
MOJIETIM MEXAHUYECKHUX SIBJICHUH U MPOLECCOB;
AHAJIM3UPOBATh U IPUMCHATH 3HAHUA 110
TEOPETHUUECKOW MEXaHUKE IIPU pPELICHUU
KOHKPCTHBIX MPAKTHYCCKUX 3aaa4, MOACIIUPYIOIIUX
MPOIECCHI U COCTOSTHUS OObEKTOB, H3y4aeMbIX B
CIICHHUAJIBHBIX JUCHUIINIMHAX TCOPETUUCCKOIO 1
SKCIIEPUMEHTAJIBHOTO uccaeaoBanus Mmeer
[IPAKTUYECKUH OIBIT: pPacyeTa U MIPOECKTUPOBAHUS
TEXHUYECKHX OOBEKTOB B COOTBETCTBUU C
TCXHUYCCKUM 3aJaHUCM, MCTOJaMH MOACIINPOBAHUA
3a/1a4 MEXaHUKH, YMEHHEM pelIaTh CO3/1aHHbIE
MaTEMaTHYCCKUEC MO/JCIIN, BIIaJACHUA METOJaMHU

TCOPCTUYCCKOIo MCCICAOBAHNA MCXAaHNYCCKHX




SIBJIEHUI U IIPOLIECCOB

1.0.09.03 CrneuuaiibHble TJIaBbl MATEMATUKHN

3HaEeT: OCHOBHBIE MOHATHUS ONIEPALIIOHHOTO
VMCUYUCIIEHUS], TADMOHUYECKOT0 aHaJn3a, TEOPUH
(GYHKIHI KOMITJIEKCHOTO IEPEMEHHOTO, CITIOCOOBI
AQHAJIN3a JAHHBIX C TPUMEHEHUEM TEOPUHU
BEPOSATHOCTEN U MAaTEMATUYECKOM CTaTUCTUKU,
0a30BbIE TIOHSTHS, HEOOXOIUMBIE JIJIsl PEIICHHS
3a71a4 TEOPUHU BEPOATHOCTEN U MAaTEMATUYECKON
CTAaTUCTUKH, OCBOEHUA IPYTUX JUCLMIUIMH U
CaMOCTOSITEILHOTO MMPUOOPETEeHUS 3HAHU;
MCTOYHUKH CaMOCTOSITEILHOTO MOTYy4YEeHHUSI HOBBIX
3HAHUI 110 MATEMATUYECKUM JUCITUTIIINHAM YMEET:
MPUMEHSATh MATEMaTHYE€CKUE TTOHATHSI U1 METOJIbI
[IPU PELIEHUHU NTPUKIAAHBIX 3a7a4, aHAIU3UPOBAThH
TaHHBIE C MPUMEHEHHEM TEOPUU BEPOSTHOCTEN U
MaTeMaTU4Ye€CKOW CTaTUCTUKU, UCCIEN0BATh
MaTeMaTHYeCKUE MOJICITH Ha OCHOBE OOBEKTOB
TEOPUU BEPOATHOCTEN U MaTEMATUYECKOMN
CTAaTUCTUKH VIMeeT MpaKTUYECKU OMBIT: BIAJICHUS
MaTeMaTH4eCKUMU METOAAMU U1l PELIEHUS 3a1a4
MMPOU3BOJICTBEHHOTO XapaKTepa; METOJaMH1
[MOCTPOCHUS MAaTEMATUYECKON MOJIEIIN
npodeccroHaIbHBIX 3a/1a4 U UHTEPIIPETAIIIN
[MOJIyYEHHBIX PE3YJIBTATOB, IPUMEHEHHUS TEOPUU
BEPOSTHOCTEN U MAaTEMATUYECKOM CTaTUCTHUKH,
MpeoOpa3oBaHusl JaHHBIX, PEJCTABICHHBIX B BUC
00BEKTOB TEOPUHU BEPOSTHOCTEN U MaTeMaTHueCKOI
CTaTUCTUKH

1.0.09.01 AnrebGpa u reomeTpus

3HaeT: 0OBEKTHI JIMHEHHOI anreOpsl U
AQHAJIMTUYECKON T€OMETPHUH, IPUMEHSAEMBIE ITPU
PELICHUU TEXHUYECKUX 3aa4, METObI IUHEHHON
aIreOpbl U aHATUTUYECKOU F€OMETPUH,
[IPUMEHSAEMBIE 1JI IOCTPOCHUS U aHAIN3a
MaTeMaTUUECKUX Mojelieil 00BLEKTOB
npo¢eCCHOHAIBHON AEATEIbHOCTH, OCHOBHBIE
METO/Ibl PELIECHUS TUITOBBIX 3a/1a4 JINHEWHOU
anreOpbl M aHAIUTUYECKOW T€OMETPUU YMEET:
AQHAJIM3UPOBATh YCIOBUE NIOCTABIECHHOM 3a7a4u C
LIEJIbIO BBISBIICHUS IPUMEHUMOCTH UMEIOLIUXCS
3HAHUU M YMEHHU U1 €€ PELEHUs; HCII0Ib30BaTh
SI3bIK M CHUMBOJIMKY JIMHEHHOM anreOpsl u
QHAJIMTUYECKOM T€OMETPHHM ISl UCCIIEIOBAHHUS
CBOWCTB OOBEKTOB U3 Pa3IUUHBIX 0biacTeit
N1EATEIbHOCTH, IPUMEHATh U3y4YECHHBIC CBOMCTBA
00bEKTOB JTMHEHHON anreOpbl U aHAIUTHYECKON
reOMETPHUH JUIsl PEIIEHUs 3a/1a4 C PAKTHYECKAM
coziep>KaHueM, BEIOUPATh METOBI M aJITOPUTMBI
perieHys 3a/1ad JMHEWHOM anreOpsl U
AQHAJIUTUYECCKOM N€eOMETPUH; UCIIOIb30BaTh
MaTEMaTUYECKHUN A3BIK U MAaTEMATHYECKYO
CUMBOJIMKY VIMeeT MpakTU4eCKUi OIBIT: BIaACET
METOAAMHM pPEIIeHUs 3a]1ad JIMHEWHOM anreOpsl U
AQHAJIUTUYECKOM T€OMETPHH., IOUCKA U OCBOCHUS
HEOOXOAMMBIX JUIsl pELIeHMS 3a/1a4l HOBBIX 3HAHUI,
METOJIaMH peIlleH s 3a/1a4 JIMHEHHO anreOpsl U

AQHAJIMTUYECKON T€OMETPHUH




1.0.19 MexaHuKka )KUIKOCTH U ra3a

3HaeT: OCHOBHBIC 3aKOHBI PABHOBECHSI U JIBUIKEHUS
PKUJIKUX Cpell, TeopeTHIeCKHe OCHOBBI
(YHKIIMOHUPOBAHUS TUIPABIUIECCKUX TPUBOJIOB
YMmeeT: OnuChIBaTh THAPABINYECKUE CUCTEMBI
YPaBHEHUSIMH HA OCHOBE 3aKOHOB COXPAHCHHS,
PaccuuThiBaTh mapaMeTphl MOTOKOB B
TEXHOJIOTHYECKHX TpybomnpoBogax Nmeer
MPAKTUYECKUI OIBIT: TTOTYYCHUS TPAKTHICCKUX
[PE3yABTaTOB HA OCHOBE THAPABIMUYECKUX PACUETOB,
BBIOOpA A((HEKTUBHBIX U OE30MACHBIX TEXHUYECKHUX
CPEACTB U TEXHOJIOTHUI

1.0.10 ®uzuka

3HAET: IIaBHBIE MMOJIOKEHUS U COAEPIKAHME
OCHOBHBIX (DH3NYECKUX TEOPHUM U TPAHUIIBI KX
MPUMEHUMOCTH, PU3UIECKYI0 HHTEPIPETAIIHIO
OCHOBHBIX MPUPOJIHBIX SIBIICHUI 1
[MPOU3BOJICTBEHHBIX MPOLIECCOB YMEET:
MPOU3BOIUTH pacueT (PU3NUECKUX BEIIMUUH IO
OCHOBHBIM (p)OpMYJIaM C yU4eTOM MPUMEHSIEMOMN
CHUCTEMBI €IMHHII, BBISBIIATH, (DOPMYITHPOBATH U
O0O0BSICHITH €CTECTBEHHOHAYYHYIO MTPUPOTY
MPUPOJIHBIX SIBICHUN M MPOU3BOACTBEHHBIX
rpoueccoB MiMeeT npakTUYeCKUii OTIbIT:
MpUMeHEHUs (PU3NIECKUX 3aKOHOB U (hOPMYIT TSt
pELIECHUS IPAKTUYECKHUX 3a/a4, BJIaICHU
(bu3nYecKoil U eCTeCTBEHHO-HAYYHOU
TEPMUHOJIOTHEN

1.0.25.03 JIureiiHoe MPOU3BOACTBO

3HaeT: TexHOI0ruu pa3HbIX CIOCOOOB JIUTHS,
TeopeTndeckrie OCHOBBI JIMTEUHBIX IPOLECCOB
Ymeet: Boibupars 3¢ extruBHbIe U Oe30macHbIe
TE€XHOJIOTUH I Pa3HbIX CIIOCOOOB JIUThS,
PaccuntbIBaTh NapaMeTphbl TEXHOIOTMYECKOTO
rpolecca JIUThbs MMeer npakTH4eCKuil OMBIT: 10
W3TOTOBJICHUIO JIUTEHHBIX (OPM U OTIUBOK, MO
OCYILECTBICHUIO KOHTPOJISI TEXHOJIOTHYECKUX
1apaMeTPOB JINThS U YIIPABICHUS UMU

1.0.21 DnexTpoTeXHUKA U FIEKTPOHUKA

3HaeT: BOBMOYKHBIE OMTACHOCTH IpH paboTe ¢
DIIEKTPOTEXHHUKOH , 0COOCHHOCTH BHITIOTHEHHUS
[ICTIOYEYHBIX PACUETOB, OCHOBHBIC 3aKOHBI
DIIEKTPOTEXHHUKH; TIPUHITUTIBI TOCTPOCHUS U
(YHKIIMOHUPOBAHHS AIIEKTPUUICCKUX TIETICH;
OCHOBHBIE THITBI, IPUHIIHITHI TIOCTPOCHUS U
(YHKIIMOHUPOBAHHS AJIEKTPO-000PYIOBAHUS U
DIIEKTPUUECKUX TPUOOPOB, 0COOCHHOCTH UX
MpUMEHEHUsT YMeeT: BIOuparh 3(pPeKTUBHBIC U
0e30IMacHbIC TEXHUUECKUE CPEICTBA U TEXHOJIOTHH,
pa3padarhIBaTh aJITOPUTMBI pacyeTa AIEKTPHUECKUX
[eTIeH;, MPUMEHSTH IPUHITUITB TIOCTPOCHUSI,
aHaJIM3a M SKCIUTyaTaIllH JIEKTPHYCCKUX TETICH,
DIIEKTPO-000PYAOBAHHS U DJCKTPUIECKIX
NprUOOPOB; TIPABUIIBHO BEIOUPATH JIJISI CBOMX
NpUMEHEHNUH HEOOXOIMMOE JIEKTPO-000pyI0BaHNE
W JIEKTpUYECKHE IPUOOPHI MIMeeT npakTHuyecKkuit
OTIBIT: Pa3pabOTKU O€30MACHBIX IEKTPUUECKUX
CXEM, YTCHUS JICKTPUIECKHUX CXEM, BIIAJCHUS
METOJAMH TEOPETUICCKOTO M IKCIIEPUMEHTAIEHOTO

HCCJICIOBAHUA B OJICKTPOTCXHUKE




1.0.27 ®u3nKo-XuMHs METAILTYPrUYECKUX
[IPOLIECCOB

3HaeT: OCHOBBI METOAMK (PU3UKO-XUMHYECKUX
pacyeToB, OCHOBHBIE TEOPETHYECKHE MOJIOKEHUS U
3aKOHBI XUMHUYECKON TEPMOANHAMUKH; (PU3HKO-
XUMHUYECKHE OCHOBBI IIPOLIECCOB 00pa30BaHus U
TTMCCOIMALUU OKCHJIOB, CYNb(UI0B, KapOOHATOB;
TEPMOJMHAMUYECKNE XapaKTEPUCTUKH
METAJNINYECKNUX U OKCUIHBIX PACIIaBOB;
PaBHOBECHBIE U HEPABHOBECHBIC
DIIEKTPOXMMHUUECKHE MPOLIECCHI; OCHOBBI
XUMHWYECKON KMHETUKH, KaTalnnu3a U GU3UKO-
XMMHUYECKUE OCHOBBI pEaKIiil rOpeHust; GU3UKO-
XMMHUYECKUE OCHOBBI IOBEPXHOCTHBIX SBJICHUM;
0COOCHHOCTH B3aUMOICHCTBHUS METAJIIOB CO
[IJJaKaMH U Ta3aMU; GU3UKO-XUMHUECKHE OCHOBBI
MPOLIECCOB MOITYYEHHsI pa3IUYHbIX METAIIOB U
CIUIaBOB; (PU3MKO-XMMHUYECKUE OCHOBBI pEaKIHii
OKHCJIEHUS-BOCCTAaHOBJIEHUS, METO/IbI
papUHUPOBaHMS METAJIJIOB U IpyTHe IPOLIECCHI;
(U3UKO-XUMHUUECKHE METO/IbI UCCIIETOBAHUS
CBOICTB PacIlJIaBOB YMEET: MPOBOJAUTH PACUETHI U
11eJ1aTh BBIBO/BI IPU PEILIEHUN MHKEHEPHBIX 3a/ad,
OOBACHATH CYIIHOCTh PEAJIbHBIX METAJLTYPrU4e€CKUX
MIPOLIECCOB C MIOMOLIbI0 OCHOBHBIX TEOPETUUECKUX
MOJIOKCHUI U 3aKOHOB (DM3UYECKON XUMHUH,
BBIOMPATh UCXOAHOE CHIPHE M CITOCOO MPOU3BOJICTBA
KOHKPETHOI'O METajlla U CIUIaBa; aHAJIU3UPOBATh
MPOLIECCHI, TPOTEKAIOLINE ITPU POU3BOJCTBE
METAJIOB U CIJIaBOB, U UX BIUSHHUE HA MOJIy4YECHUE
Ka4eCTBEHHOM npoaykuuu MMeer nmpakruyeckui
OTIBIT: BBIMOJIHEHUSI (PU3UKO-XUMUYECKUX PACUETOB,
[pacuera OCHOBHBIX TEPMOJINHAMUYECKUX,
KHHETUYECKUX U NIEKTPOXUMHUUECKUX MTapaMeTPOB
[peaKLnii, IPOXOASIINX B METAJIIMYECKOM PacIUIaBe;
3HAaHUSIMH IIPOLECCOB, MPOXOIALINX B PACILIaBaX
METAJJIOB U CIIJIaBOB; POBEIEHUS padOT 110
JIErMpOBaHUIO U MOAN(DUIIUPOBAHUIO XKUIKUX
METAJJIOB

1.0.14.01 HaueprarenbHas reoMeTpust

3HaeT: reoMeTpuueckre (GUrypbl U UX U300paKeHUs
Ha YyepTekax B 3-X MPOEKIHIX, METOJIbI
POEIMPOBAHUS TEOMETPUIECKHUX QUTYp YMeeT:
QHAJIM3UPOBATh, COCTABIATh U IPUMEHSTH
TEXHUYECKYIO JJOKYMEHTAIMIO U N300paKeHUsl Ha
yepTexkax B 3-X MPOEKLUAX, aHATU3UPOBATh PopMy
[IPEIMETOB B HAType U 1o ueprexam Mmeer
MPAKTUYECKHUM OMBIT: aHAJIM3a MPOCTPAHCTBEHHBIX
00BEKTOB Ha YepTEeXkKax, PEIICHHUs] METPUUIECKUX
3a1a4

1.0.11 Xumusa

3HAeT: OCHOBHBIC OHATHS U 3aKOHBI OOIIEH XUMHH,
OCHOBBI TEPMOJAMHAMUKN, XUMUUECKON KUHETUKH,
MepeHoca Teria ¥ MacChbl, TEOPUIO CTPOCHUS
OpPraHUYECKUX COCIUHEHNN, 3aBUCUMOCTD
XMMHYECKUX CBOMCTB OPraHUYECKUX BEIIECTB OT UX
COCTaBa U CTPOEHHUSI, DJIEMEHTAPHBIE U CIIOKHbIE
BEIIIECTBA, XUMHYECKUE PEAKI[MU, ONTACHOCTh
OPraHUYECKUX COCAUHEHUN JIJIS OKPYKArOLIEeH

CpCAbl M YCJIOBCKA ‘YMeeT: HCIonb30BaTh OCHOBHEIC




MOHSTHS Y 3aKOHBI OOIIEH XUMHH, OCHOBBI
TEPMOJIMHAMUKH, XMMUYECKON KMHETHUKH, IIEPeHOCca
TEIlIa ¥ MACChl, ONIPENIETATh PEaKIIMOHHBIC IIEHTPHI
B MOJIEKYJIaX OpraHMYeCKUX COeIMHEHUH,
3aIUCHIBATh YPaBHEHUS OPTAaHMUYECKHUX PEAKIU B
MOJICKYJISIPHOW W CTPYKTYpHOU (popmax., MpUHUMATh
000CHOBaHHbIE pelIeHHs, BRIOUPATh (P (HEeKTUBHBIE
1 Oe30MmacHble TEXHUYECKHUE CPEJICTBA U
TEXHOJIOTHH, TIPEJICKA3bIBATh XUMHUUECKUE CBONWCTBA
OpPraHMYECKOTO BEIECTBA IO €r0 COCTABY U
CTPOCHUIO, MOJIETTUPOBATH PE3YJAbTAT OPTaHUUECKUX
pEeaKkInii B 3aBUCUMOCTH OT ycJioBHil IMeeT
MPAKTHYECKHUIA OMBIT: UCTIOIB30BAHMS TCOPUU U
MPAKTUKK 3HAHUN 00T XUMUU TSI pEIICHUs
WH)KCHEPHBIX 33134, KJIACCU(PUKAIIUN OPTAaHUYECKUX
COEJIMHEHMH, ONPE/IETICHNS pEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHUH B
3aBHCHMOCTH OT YCIIOBHI MPOBeIeHUs Mpoliecca,
MPOCTPAHCTBEHHOTO MPEJCTABICHUS CTPOCHUS
MOJIEKYJI OpPraHUYeCKUX BeIeCTB, Oe30MacHO
paboThl B XUMUYECKUX J1a00paTOpHsIX, IPOBEICHHUS
DKCIIEPUMEHTA C XMMUYECKUMH BEIIECTBAMU,
[PACUETOB 10 YPAaBHEHUSM XUMUYECKHUX PEAKITHA

1.0.24 Mertamnyprudyeckasi TEINIOTEXHUKA

3naeT: CrocoObl MPOEKTUPOBAHUS
METaJTyprudecKuX MpoLEecCcOB U arperatoB ¢
YYETOM CHUKEHHS pacXojia YHEPTrUuu U YBEJIUUEHUS
bddextnBHOCTH UX PabOTHI, CIOCOOBI pereHus
3a/1a4 10 TEIJIOBBIM pacyeTaM METaJUTypruuecKux
poueccoB U arperatoB YmeeT: CpaBHHUBATh
METAJTyprU4eCKHUE MPOLIECCHI U arperaTsl C y4eTOM
CHIDKEHHUS TEIUIOBBIX OTEPh MPHU UX padoTe,
[[puMeHSTh METOABI MOIETUPOBAHMUS,
MaTeMaTH4eCKOro aHajin3a U OOIIeMHKEHEPHBIE
3HAHUS JJI pEUICHUS TeIUIOTEXHUYECKUX 3a]1a4
NmMeeT mpakTH4eCKUil ONbIT: TemIoTeXHUYECKUX
pacuéToB, Pacuera TEIIOTEXHUYECKUX
XapaKTePUCTUK METAJTYPrHYeCKHUX MPOIECCOB U
arperaToB

1.0.20 MarepuanoBeneHue

3HaeT: CBOMCTBAa MaTEpUasOB U CIUIABOB,
MaKpOCTPYKTypa MaTepHaioB, MaT€pUaIbl JIs
W3EJIAN PA3JINYHOTO HA3HAYEHUS C YUYETOM
PKCIUTyaTallHOHHBIX TPeOOBaHUN YMEET: IPUMEHSATh
¢byHAaMeHTalIbHbIE O0IIENH)KEHEPHbIE 3HAHUS B
npodeccroHaIbHON eATeNTbHOCTH, AHATU3UPOBAThH
KaueCTBO MaTepuasoB, BEIOMPaATh H3PPEKTUBHbBIE U
0e30MacHbIe TEXHUUECKHE CPEICTBA U TEXHOJIOTUU
MeeT NpakTUYECKU OMBIT: UCIIOIb30BAHUS
COOTBETCTBYIOLLIUX JUArpaMM M CIIPaBOYHBIX
MarepuasoB, PaboThl ¢ MaTeprasoBeAYECKUM
000pyIoBaHHEM, BEIOOpA MAaTEPHUAJIOB JUISI H3ACIIUNA
Pa3IMYHOTO Ha3HAYEHHUS C yUYETOM
DKCIUTyaTallMOHHBIX TPeOOBaHUM

1.0.22 TenoMaccooOMeH B MaTepuajax u
rporeccax

3HaeT: OCHOBBI TEOPHUH TEINIOMACCOOOMEHA, 3aKOHBI
MEePEeHOCa, PeXKUMBI IBUKCHHS KUJIKOCTH M rasa,
DIIEMEHTBI TEOPUH TIOA00MS, OCHOBBI TETUIOOOMEHA

HN3JIYUYCHHCM, MCXaHH3M TCILJIO- U MaCCOO6MeHa, a




TaKXKe CBSA3b MEXJIy STHMHU IPOIIECCaMu B
3aBHCHUMOCTH OT TUIPOANHAMUYECKONW 00CTaHOBKHU
npoliecca, TemIo(Gu3nIecKue XapakTePUCTHKI
pabourx cpei; OCHOBHBIE 3aKOHBI IEPEHOCA
TETUIOTHI TETUIONPOBOTHOCTHIO, KOHBEKIHEH U
W3Ty4YeHUEM; MaTeMaTHueCKHe MOJIETTH MPOIIECCOB
TerI0o0MeHa (auddepeHanbHble YpaBHEHUS
TEIUIONPOBOIHOCTH, HHTETPAIbHBIE YPAaBHEHUS
[paZnaliMOHHOTO TeIUI000MEHA, YpaBHEHUE
TeIJIoTepe/Iaun, ypaBHEHHE TETUIOBOTO OallaHca);
NPUHIHIIBI pacyeTa TEII00OMEHHBIX anmnapaToB
'YMeeT: UCTI0Ib30BaTh OCHOBHBIE MOHSATHUS, 3AKOHBI U
MOJIETTH TIPOLIECCOB TEIIO-MACCONEPEHOCa;
CHCTEMaTU3UPOBATh TETUIOBBIE U AU((y3HOHHBIC
MPOIIECCHI; MPOTEKAIOIINE B arperarax; MpoBOAUTh
TEOPETUUECKUI aHAJIN3 pealbHbBIX MIPOILIECCOB;
BJIaJICTh METO/IaMH pacueTa MpOIECCOB
TEIIOMaccoOOMeHa IPU PEeIIeHUU KOHKPETHBIX
3a/a4 IBUKECHUS JKUIAKOCTH U Ta3a,
TEIUIONPOBOIHOCTH, IEPEHOCA KOJINYECTBA
NIBIDKEHHMSI, TETJIa U BEIIeCTBA, MaTeMaTHYECKU
dbopmMynHpoBaTh 3a/1auu TEIIONPOBOIHOCTH IS TEJN
MPaBIILHOM (POPMBI; IPABIILHO BEIOUPATH U
onpenensaTh K03 PUIIMEeHTH TETII00OMEHa,
NPUMEHSTH PA3JIMYHbIE METO/IbI PEIICHHS 3a1a4
TerioooMeHa MiMeet npakTHUeCKUi OTIBIT:
NPUMEHEHUSI METOJIOB SKCIIEPUMEHTA U pacueTa
TEIIOPHEPTETHUECKOTO 000PYI0BaHUSI IPU
peleHN KOHKPETHBIX 3aj1a4 B 001acTi
npodeccuoHaNbHOM 1eATeIbHOCTH, BiIa/ICHUS
HaBBIKAMH pacueTa TeIUIOOOMEHHBIX aIapaToB;
pa3IMYHBIMU METOJJAaMU PELICHUs 3314
CTallMOHAPHOW U HECTALMOHAPHOMN
TEIUIONPOBOIHOCTH JIs TE€J MPaBUIHLHON (OPMBI

1.0.25.02 MeTamtyprust IBETHBIX METAJIOB

3HaeT: 3HaYeHUE [IBETHOM METAJLUTYPTrUX IS
pa3BUTHSA APYTUX OTPACIEH IPOU3BOJACTBA U
o011ecTBa B 11€JI0M, TEXHOJOTHUECKHE TTapaMeTphbl
MPOIIECCOB U MTPUMEHSIEMOE 000PYI0BaHUE TIPH
MIPOM3BOJICTBE LIBETHBIX METAIJIOB YMEET: BHIOMPAThH
00opytoBaHuE JIIsl KOHKPETHOTO
[IPOM3BOICTBEHHOTO TIpoliecca, BHIOUPATh
palMOHAJIbHBIE TEXHOJIOTUYECKHUE IPOLIECCHI
[OJIy4EHUS [[BETHBIX METAJIJIOB C YYETOM
DKOHOMHYECKHUX, DKOJIOTUYECKUX U COLIMAIIBHBIX
yCi0BHM MIMeeT NpakTH4eCKHU OIBIT: pacyeTOB
[IPOLIECCOB LIBETHOM METAJUIyPIrUH, BBIIIOJIHEHUS
paboT COIIaCHO TEXHOJOTUYECKUM UHCTPYKIUSAM U
paBUJIaM

1.0.09.02 MaremMaTHU4eCKUNA aHaIN3

3HaeT: OCHOBHBIC MaTeMaTHUICCKHEC METOABI ,
OCHOBHBIC MAaTEMATNUYCCKHUEC MCTOABI, IPUMCHACMBIC
B NCCJICAOBaHNU HpO(I)eCCI/IOHaJ'IBHLIX npo6neM,
00BEKTHI MATEMATHUIECKOTO aHajn3a, IPpUMCHACMBIC
[IPpU PCHICHUHN TCXHUYCCKUX 3ada4, MCTObI
MAaTCMAaTUYCCKOro aHalinida, IpUMCHACMBIC JJI
MMOCTPOCHUA U UCCIICAOBAHUA MATECMATUYCCKUX

Mojiesiel 00beKTOB MpodeccroHaIbHON




NESTEILHOCTH YMEEeT: MPUHUMATh 000CHOBAHHEIE
PKOHOMHUYECKHUE PEIICHUSI B Pa3JIMUHBIX 00JaCTAX
PKH3HEACATCILHOCTH, HCIIOJIH30BaTh OCHOBHEIC
MaTeMaTHYeCKUE TTOHATHS B PO ECCHOHATEHOM
NesTeTbHOCTH, aHATU3UPOBATh YCIOBUE
MMOCTaBIICHHOM 3aJ1a4YH C IICJILIO BHISIBICHUS
MMPUMEHUMOCTH UMEIOIIMNXCS 3HAHUN U YMEHUN IS
€€ pelIeHUs], MPUMEHATh METOIbl MAaTEMATHUYECKOTO
aHaJIM3a JJIsl TOCTPOCHUS M UCCIIEOBAHUS
MaTeMaTH4eCKuX Mojesnel MeeT mpakTuueckuil
OTBIT: PEHICHUS 3a]1a4 METO/IaMH MaTeMaTH4YeCKOTO
AQHaJIM3a, PEIICHUs 3a]1a4 METOJIaMH
MaTeMaTHICCKOI0 aHaIN3a, HaBBIKAMU
CHUCTEMaTU3alNKi HHPOPMaIIUU, TPeoOpa3oBaHuUs
00BEKTOB MaTEMAaTHUECKOTO aHaIn3a

1.0.16 ConpoTHuBiieHNE MaTepUaloB

3HaeT: 061acTh IPUMEHUMOCTH METO/IOB pacueTa Ha
MIPOYHOCTH U )KECTKOCTh, B3aNMOCBS3b JAHHON
UCLUIUINHBI C APYTUMU UHKEHEPHBIMU
MCHUTIIIMHAMUY, METO/IBI pacyeTa Ha POYHOCTh U
PKECTKOCTB CTEPKHEBBIX KOHCTPYKLUH IIPU
[pacTsKEHUHU-CHKaTUH, KPYUYEHUHU U U3ruoe,
TEOPETUUECKUE MTOJIOKECHMS, JIEKALIUE B OCHOBE
[pacdeTOB Ha MPOYHOCTH, JKECTKOCTD U
YCTOMUYHUBOCTD DJIEMEHTOB KOHCTPYKLIUN; BUIbI
MIPOCTOTO U CJIIOKHOTO COITPOTHBIIEHNUS YJIEMEHTOB
KOHCTPYKIIMI; CYILIECTBYIOLIHE METO/IbI
CTaHJAPTHBIX UCIIBITAHUM JIJIS1 ONPEEICHUS
MEXaHUYECKHUX CBOMCTB MaTepHUAJIOB; CYLIHOCTh
[IPOLIECCOB U SIBIICHUI, BOSHUKAIOIINX IIPU
neOpMHUPOBAHIH MaTEPHAJIOB; KJIACCHYECKUE
TEOPHH POYHOCTH U KPUTEPUH TUIACTUYHOCTH
MaTrepuasoB YMeeT: IpaBUIbHO BEIOUPATh
[pacyeTHBIE CXEMBI JUIsl pEAJIBHBIX KOHCTPYKIINH,
COBEPILECHCTBOBATH CBOU 3HAHUS U HABBIKU
[PacyeTOB CTEPKHEBBIX KOHCTPYKLUI IIPH MPOCTHIX
BHJIaX HArPY>KEHUS B COOTBETCTBUHU C XapaKTEPOM
cBOEil MpodeccuoHaIbHON AesITeNbHOCTH, CTPOUTH
SIIOPHI BHYTPEHHUX CUJIOBBIX (hPaKTOPOB,
OTpeeNsATh HapsKeHUs U AedopMalu B pepmax,
Basiax U OalKkax U pacCUUTHIBATH JAHHBIE HJIEMEHTHI
KOHCTPYKIIMI HA IPOYHOCTH U KECTKOCTD,
[IPOBOAUTH PACYETHI HA IPOYHOCTB, JKECTKOCTD U
YCTOMYMBOCTD AJIEMEHTOB KOHCTPYKIUI; TOAOUPATh
Y UCII0JIB30BATh CIIPABOYHYIO JIUTEPATYDPY,
HEOOXOAMMYIO JUISl TPOBEICHUS] MHKEHEPHBIX
pacyeToB; BIOMPATh U IPUMEHSTh
COOTBETCTBYIOIIME TEOPUHU MPOYHOCTH NIPU
[IPOCKTUPOBAHUM U PACUETE DIIEMEHTOB
KOHCTPYKIIMI; IPOBOINUTH PACUETHI JIEMEHTOB
KOHCTPYKIIMH TP MPOCTBIX U CIOXKHBIX BUJIAX
CONPOTHUBJIEHUS, a TAKKE B YCIOBUAX HUKINYECKOTO
U JMHAMUYECKOTO XapaKTepa Harpy>KeHUs U31eIui
MMeeT npakTHYeCKUI ONBIT: TPUMEHEHNUS
CTaHJapPTHBIX METOJOB pacyeTa Ha IIPOYHOCTh U
YKECTKOCTB CTE€PKHEBBIX KOHCTPYKIUHI IPH

[PCIICHNU KOHKPCTHBIX MHKCHCPHBIX 3a1a4, pa60TLI




C HOPMaTUBHOW TOKYMEHTALUEH, KaCaroLEncs
pacueTa Ha MPOYHOCTh U )KECTKOCTh SJIEMEHTOB
KOHCTPYKIIH, pacueTa Ha MPOYHOCTb U KECTKOCTh
CTEP’KHEBBIX KOHCTPYKIIUHA, IPOBEACHUS
WHXEHEPHBIX PACYETOB HA MPOUYHOCTb U HKECTKOCTh
PJIEMEHTOB KOHCTPYKIUH, paboTalonMX Ha
[pacTsDKEHUE U CHKaTue, CJIBUT, KpyueHHUe, U3ruo;
HaBbIKAMH pacyueTa 3JIEMEHTOB KOHCTPYKIUI pu
IMPOCTLIX U CJIOKHBIX BUaX COIPOTUBJICHUS, B TOM
yHclie, HaXOASAIINUXCS B YCIOBUSAX IIMKINYECKOTO
WA TMHAMUYECKOTO XapaKTepa HarpyKEeHUs
2IIEMEHTOB KOHCTPYKIMH; HaBBIKAMH OIPEIeIICHUS
OCHOBHBIX XapaKTEPUCTUK IIPOYHOCTH,
[UIACTUYHOCTHU U YIIPYTOCTH MaTepHasioB

1.0.12 ®usuueckass XUMHUA

3HaeT: 6a30BbIe MOHATHS (PU3NUECKON XUMUU U
3aKOHOMEPHOCTH XUMHUYECKHUX IPOLECCOB,
OCHOBHBIE 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKHUX
[IPOLIECCOB YMEET: IPOBOAUTH IIPOCTHIE ONIEpaLuU
(cxeM MpolieccoB, IEPBUYHOTO aHAIM3a PE3yJIbTaToOB
U T.I1.), BOCIIPOM3BOJUTH OCHOBHBIE MTOHSTHS
(bU3UYECKOM XUMUN, XUMHUYECKOW TEXHOJIOTUU U
3aKOHOMEPHOCTEN XUMUUECKUX IIPOLIECCOB, pelIaTh
JaCTHBIE 3a7]a4l, MOJICIUPYIOIINE PEAIbHbIE
MIPOLIECCHI U J€NIaTh BBIBOABI MIMeeT mpakTHuecKuil
OTIBIT: PA0OTHI C YIYEOHOU JTUTEPATYPOH TIO
bu3nYeCKOi XUMHH, CTPYKTYpHUPOBATh MaTepHall,
BBI/IETISITH [JIABHYIO MBICITh, POPMHPOBATH CMBICIIBI
0a30BBIX XUMUYECKUX TMOHSATHUI, BIaJCHUS
OCHOBHBIMU MOHSATUSMH, METOJIaMHU pacyeTa U
o(opMIIeHHs pelIeHNs] TOTYYEeHHBIX 3a/1aHui

1.0.14.02 UnxenepHas rpagpuka

3naeT: [IpuHIMIIBI TpaduuecKoro N300paXKeHus
neTasnei u y3J10B, OCHOBHbBIE METO/IbI ITOTyUEHUS
N300paKeHUs, KIacCU(UKAIIMIO KOHCTPYKTOPCKOM
TOKyMEHTAIMu U ocHOBHBIE nosioxkeHus: [OCTor
ECK/l npu opopmiIeHnN YepTexeid pa3TInaHoro
Tuna. Ymeer: YuraTh U COCTaBIATH rpapUuecKyro 1
TEKCTOBYIO0 KOHCTPYKTOPCKYIO JOKYMEHTALUIO B
COOTBETCTBUU C TPEOOBAHUSMU CTaH/IaPTOB, YMETh
Ha MPAKTUKE IPUMEHATH [IOJyYE€HHbIE 3HAHUS U
HaBBIKH, BBIIIOJHATH YEPTEKU T€OMETPUUECKUX
dbopM ¢ HEOOXOTUMBIMH U300pAKEHUSIMH,
HaAMUCAMU, 0003HAUEHUSIMU, pabOTaTh C
HOPMAaTHBHBIM MaTepHaJIoM IIpU opopMIEHUN
TEXHUYECKOM TOKymMeHTauuu. liMeer mpakTuyeckui
OTIBIT: MOJYYEHHUs OTIPeIIEHHBIX rpauIecKux
MOJIeJIEN IPOCTPAHCTBA, OCHOBAHHBIX HA
OPTOTOHAJIBHOM M LIEHTPAJIbHOM NIPOECLIMPOBAHNH;
BBINIOJIHEHUS I'paduuecKkux paboT, pereHus
WH)KEHEPHO-T€OMETPUUECKUX 3a/1a4, HABBIKAMU
0TOOpa’KEHUS MPOCTPAHCTBEHHBIX (POPM 0OBEKTa HA

IMJIOCKOCTB.

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI COCTaBIISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI

Pacnpej:[eneHI/Ie o ceMecTpam

. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexmuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
KontponsHubie padoTsl (pedepar, acce u ap.) 20 20
IlonroroBka k 3a4eTy 15,75 15.75
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25
Bun koHTpoOs (3a4eT, qud.3a4et, IK3aMeH) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

No

pasaena HanmenoBanne pa3aciioB JUCHUIITIMHBL

O0beM ayTUTOPHBIX 3aHITHH 1O

BHJaM B Hacax

Bcero JI

I13

=
o

Beenenue. CocrosHusA BCIICCTBA.

4

MeTauisl 1 METaJIndeCKOe COCTOSHUE.

I1JIaBJICHHUU.

3MeHeHne CTPYKTYphl U CBOMCTB METAJIOB IIPU HarpeBe u

MoenbHbIE TCOPHUU KUJKUX MCTAJIJIOB

[IPU HAarpeBE U OXJIAXKICHUU.

3MmeHeHne CTPYKTYPHI U CBOMCTB METAJNIMIECKUX paciiaBoB

CrpoeHure U CBOWCTBA pacIljIaBOB HA OCHOBE JKEJIe3a.

KpI/ICTaHHI/I?;aI_[I/ISI PCAJIbHBIX MCTAJINIMUCCKUX PACIlJIaBOB

0 ([N A W N

BrnusiHue ycioBuil OXJIaXKACHUS HA MUKPO- U
MaKpOCTPYKTYpY 3aTBEPJIEBLIETO METAJLIA.
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5.1. Jlekuun

Ne No
JeKIuu{pasaenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATUA

Koi-
BO
4acoB

Beenenne. CocTosHUSA BELIECTBA.

MeTaibl 1 METaJJINYECKOE COCTOSHUE.

3MmeHeHne CTPYKTYPHI 1 CBOMCTB METAJIJIOB IIPpU HArp€BC U IJIaBJIICHUH.

MO,Z[CJ'ILHBIC TCOPHUHU KUIAKUX MCTAJIJIOB

OXJIAXICHHUH.

V3MeHeHne CTPyKTYphl U CBOWCTB METANIMYECKUX PACIUIaBOB MIPHU HAarpeBe U

CTpOCHI/IC U CBOMCTBa pacIiyiaBOB Ha OCHOBC JKCJIC3Aa.

KpI/ICTaJ'IJ'II/I3aI_II/IH PpCaJIbHBIX MCTAJIJIMYCCKUX PACIIIABOB.
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Brusinue yciaoBuid OXJIaXKISHHSI HA MUKPO- U MAKPOCTPYKTYPY 3aTBEPEBIIIETO
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5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

Ne
SAHATHUSA

Ne
paszzena

HanmenoBanune ummn KpaTKoO€ COACPIKAHUC IMTPAKTUYCCKOIO 3aHATHUA, CCMUHAapa

Koi-
BO
4acoB

[lonsiTue BemecTBa. MoJIEKyIbl, aTOMBI, 3I€eMEHTapHbIe YacTULbl. OCHOBHbIE
CBOWCTBA YaCTHII, UX B3auMojeicTBre. Bunasl GpyHmaMeHTaIpHOTO
B3aMMOJICUCTBUS, UX JaJIbHOJAEHCTBUE, SHEPTUS B3aUMOACHCTBUSA. MexuacTuuHOe
PacCTOSIHHE U MEXYACTUYHOE B3aUMOJEHCTBUE KAK XapaKTEPUCTHKA COCTOSHUS
BeleCTBA. ArperaTHoe CoCTosiHUe. TBepoe, )KHUIKOe, ra3000pa3HOe COCTOSHUS.
KonnieHcupoBaHHOE U ra3zoBoe cocTosiHUs. Kpucrammueckoe u amopdHoe
TBEPAbIE COCTOSIHUS, KPUCTAININUECKUE )KUAKOCTH, IIIa3MEHHOE, HEUTPOHHOE U
NpyTHe BO3MOXHBIC (DOPMBI CyIIeCTBOBaHUs BeriecTBa. [IpenenpHbie COCTOSHUS
BelllecTBa. MieabHble KPUCTAIIIBI U UIEATIbHBIE a3bl.

Onpenenenre METaIIOB. DJIEKTPOHHOE CTPOEHUE aTOMOB M CBOMCTBA METAJIIOB.
[lepeBo B METAJUIMUECKOE COCTOSIHUE HEMETAIIIOB (BOAOPOJ, YIIIEPOA, KPEMHUI
U apyrue 31eMeHThl). CTpoeHHe MeTauIoB B TBEP/IOM KPUCTANIMYECKOM U B
ra3000pa3HoM cocTossHUIX. CTpoeHne KpucTamioB. KpucraamoxuMmus: HOHHAS
(TonsipHast), KoBaJieHTHas (TeTepONoJIsIpHas), MeTa/IMIeCKas, MOJIEKYJIIpHast
CBSI3b U IPOMEXKYTOUHBIE BUIBI CBSI3U B KpUCTaiiax. MaeanbHble KpUCTAIUIbI.
Kpucrannnyeckue CTpyKTypbl METaJUI0B. PeanbHble KpUCTAIIIbl METAIIIOB.
[IpuMecHbIe YaCTUIBI B KPUCTAJUIMYECKOM PELIeTKE METAJLIOB. TermnoBoe
JIBHYKEHHE YaCTUILl B KPUCTAJJIaX METaJUIOB.

l3MeHeHne 00bEMa NpH HarpeBe U IUIaBICHUU MeTauIoB. TeMneparypa
[J1aBJICHUSA. BiausiHUe NaBieHus Ha TeMIeparypy IulaBieHus. Teriora rniaBacHus.
W3menenue saTponuu. M3meHenue TermnoéMkoctu. M3menenue
IEKTPONPOBOAUMOCTHU. MI3MEHEHUE TEIUIONPOBOAHOCTH. MeXaHUYEeCKHE
cBoicTBa. CBsI3b TEMIIEpaTyphl IJIABJIEHUS, TEIUIOTHI IUIABJIEHUS U TEIIIOTHI
MCIIApEHUs] METAJIJIOB C 3JIEKTPOHHBIM CTPOCHUEM HUX aTOMOB.

Mogens xectkux cep. CTpykrypHas moaens bepHaina. J[pipounas Teopusi.
Monens cBoOoaHOTO 00BeMa. Teopusi CHOOTAKCHCOB.
KBazunonukpucraminueckas Moaens. KBazuxumudeckas moaens. KimacrepHas
MOJICITB.

M3meHeHne CBOUCTB (BA3KOCTH, MOBEPXHOCTHOTO HATSKEHUS, TUIOTHOCTH,
DIIEKTPONPOBOIUMOCTH U TEIUIOMPOBOTHOCTH) PACIIIIABOB YUCTHIX METAJIIIOB B
XOZI€ MKJIa HATPEB - OXJIaKAeHue. Temiieparypa KpUCTaIUIA3alud U
MepeoxIakICHHE pacIljlaBOB YHCTHIX MeTaLuIoB. [ oMoreHHoe 00pa3oBaHue
3apOJBIIIEN 1 HOPMAJIBHBIN POCT KPUCTAIUIOB B OJJTHOKOMIIOHEHTHBIX pacIljiaBax.

CrpyKTypa paciiiaBIeHHOIO JKeje3a. PaciuiaBbl jkeae30-yIrepo, JKene30-
KHCIIOPOJ, JKEJIE€30-HUKEIb, JKEJIE30 - JIETUPYIOIIKE JIeMeHThl. CTpoeHue u
CBOMCTBA PACIUIABJICHHOM cTanu. HepaBHOBECHBIE COCTOSHUSA
MHOTOKOMIIOHEHTHBIX pacIuiaBoB. TepMoBpeMeHHast 00paboTka paciuiaBoB. CBs3b
TEXHOJIOTHYECKHX TPOLIECCOB BBIIIABKU CTAJIM CO CTPOEHUEM U CBOMCTBAMHU
pacruiaBa. Metajmyprudeckas HaCJlIeICTBEHHOCTD.

O6pazoBanue 3apobliiei HoBoM (ha3bl B OMHAPHBIX U MHOTOKOMIIOHEHTHBIX
pacruiaBax. Kunetuka kpucramumsanuy. PaBHOBECHas M HEpaBHOBECHAs
KpUCTAJIN3alHs METaNINYECKUX PacIuIaBoB, 00pa3yoIIuX MPOCTON TBEPbIN
[pacTBOp, DBTEKTUYECKUX CIIABOB, IEPUTEKTUUECKUX CIUIABOB, CUCTEM C
MHTCPMECTATNIMYCCKUMHA COCANHCHUSAMMN. JIGHI{pHTHBIﬁ POCT KpHUCTAJLIIOB,
k03((hUIMeHT pacnpeaeneHus, 00pa3oBaHUe IBTEKTUKHU MPHU I€HAPUTHOM
KPUCTAJUIN3ALUN.

MeTo bl BO3ICUCTBHS HA IPOIIECC KPUCTAIUIU3AIUMU U (POPMUPOBAHUE




KPUCTAJNIMYECKON CTPYKTYpbl MeTajuia. [IpuHyauTenpHas KpucTaaan3anus B
YCIIOBHSX HAIIPABICHHOTO TEIUI00TBOAA. [TomydyeHne MOHOKPUCTAIIIOB.
CBepXxObICTpOE OXJTAXKICHHE C LENbI0 POPMUPOBAHHS HAHOKPUCTAITUYECKOM 1
aMOp(HOI CTPYKTYpbI MeTaJIOB. TeopeTHyecKre MPeAnoChUIKH IOy YeHHs

aMOp(QHU3UPYIOIIUXCS CIIIIABOB.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

TTonsung CPC

Crmcok nmureparypsl (C yKa3aHHEeM
pa3zenos, IaB, CTPAHUIl) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacOB

KonTpoabsHbie paboThl (pedepar, acce u ap.)

Pomn, B. E. OcHOBBEI mpou3BoACTBa
HAaHOKPHCTAJUINYECKUX U aMOP(HBIX
MeTaioB TekcT yueb. mocobue s By30B
1o HanpasieHuto "Meramnyprus" B. E.
Pouun, A. B. Pouun ; FOx.-Ypai. roc. yu-
T, Kad. [Tupomeranmyprudeckue npoueccs ;
HOVpI'Y. - Uensiounck: U3narensckmii
Llentp FOYpI'Y, 2009. - 166, [2] c. ni.
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[TonroroBska K 3adery

Pommn, B. E. OcHOBBI Ipou3BoACTBa
HAHOKPHUCTAJUTMYECKUX U aMOPPHBIX
MeTanoB TekcT yueb. mocoOue s By30B
o HanpasieHuto "Meramnyprus" B. E.
Pommn, A. B. Pomun ; FOx.-Ypan. roc. yH-
T, Kad. [TlupomeTamnypruueckue mpoueccs ;
HOVYpI'Y. - Uenabunck: U3narensckuii
Lentp FOYPI'Y, 2009. - 166, [2] c. un.

15,75

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralmmn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMA O6pa3OBaT€HBHOfI IMporpaMmsbl OCYIICCTBIICTCA B

cooTBeTcTBHH ¢ [TonmokeHreM o 6aUTbHO-PEUTHHTOBOM CHCTEME OIIECHUBAHUS PE3yJIbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
HaszBanue ThIBA
No | Ce- Bun Makc.
KOHTPOJIbHOTO (Bec [Mopsimox HauwMceHus: 6aIOB -
KM|mecTp| koHTposs Oann
MEpONPHUATHS ercs
B [IA
B cemecTtpe npenycMOTpeHo 6 ceMUHapOB.
Onenka paboThl Ha KaX/I0M U3 HUX
1 5 Texymnmii Pabora Ha 3 | 30 [HPEAyCMATpHBACT CIEAYIOLIE KPUTEPHUMU: auer
KOHTPOJIb ceMHHapax [IpucyrcTBue Ha ceMuHape - 1 6amn
Jlokaz 1Mo 3aJlaHHOM TeMe. YCTHBIH, 0e3
YTEHHs 3arOTOBJIEHHOTO TEKCTa - 2 Oajuia




Jlokiian o 3aganHoyM TeMe. UreHue 3apanee
3aroTOBJIEHHOTO TeKCTa - 1 Gasn

BepHblil 0TBET Ha BONPOC M0 JoKiIay - 1 Gamn
Yyactue B 00CyKIEHUH TOKJIAI0B
OJTHOKYPCHHKOB - 1 6amt

Texymmi
KOHTPOJIb

Beictyruienue ¢
Mpe3eHTauen

CTyaeHT rOTOBUT MPE3EHTAIUIO 10 33JJaHHOM
TEME U BBICTYTAET C JIOKJIAJIOM TIepe]
ayIUTOPUEH.

[ToaroToBiieHa nmpe3eHTauus Mo 3aJJaHHOW TeEME
- 1 Gamn

[Ipe3eHTarust UMeeT CIeNYIONe CTPYKTYPHBIHA
PIIEMEHTBI: TUTYJbHBIH JIUCT, BBEICHUE,
OCHOBHOM MarepHail, 3aKkjitodeHue - 1 6ann
CrenaH noknaj 1o 3aJJaHHO# TeMe. YCTHBIM,
0e3 YTEHHMS 3aroTOBJICHHOIO TeKCTa - 2 Oaia
CrenaH moknaj Imo 3aJaHHOM TeMe. UTeHue
3apaHee 3arOTOBJIEHHOTO TeKCTa - 1 Oayn

/laH BepHBII OTBET HA BONPOC IO AOKIARY - 1
Oamr

3a4CT

[Ipome-
3 5 KYTOYHAs
arrecTanus

3a4cT

/laH BepHBIN OTBET HA BONIPOC B Ouiere.
Bonpoc packpbIT MOTHOCTRIO - 2 Gania

/laH BepHBIN OTBET HA BONPOC B Ouiere.
Bonpoc packpbIT HE MOJIHOCTHIO, JTUOO
TTOTTYIIEHb HETOUHOCTH B OTBeTe - 1 Ganna
/laH BEpHBIN OTBET HAa YTOUHSIOLIMI BOIIPOC - |
Oamn

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

3a4€CT

[Ipu orieHMBaHUH PE3YIBTATOB YUEOHOU NEATEIBHOCTH
oOyyaromierocs no AUCUUILIIMHE UCIIONb3yeTCs 0aIbHO-
pEUTHHTOBasE CUCTEMA OIECHUBAHUS PE3yIbTaTOB YUeOHOM
JeSITeTTHHOCTH 00yJaromuxcs (YTBEpKIeHa IMPUKa30M peKTopa OT

24.05.2019 1. Ne 179). PeitiTunr oOyuaromerocs 1o AUCIHIIINHE
OTIPEJIEIISIETCS TOIBKO TI0 pe3yabTaTaM TEKYIEeTro KOHTpost Rrek.
Jlst pacuera peiTuHTa 00y4Jaromerocs mo JUCIUILTHHE
ucnonp3yercs cienyromas Gopmyna: = Tek + 6. CTyIeHT BIpaBe

MIPOUTHU KOHTPOIHHOE MEPOIPHUITHE B PAMKaX MPOMEKYTOUHON
aTTeCTAIMH JUTS YAYUYIICHHS CBOETO PEHTHHTA U MOXKET TOJTyYUTh

OLICHKY IO JUCHHILTHHE cornacHo 1. 2.4 [Tonoxenwus. B cnyuae
MIPOBE/ICHHMS 3a4€Ta, OH IPOXOJIUT B YCTHOM (popmare mo Omieram.

bunet cogepxut nBa Bornpoca. Ha moarorosky orsogutcs 20
MUHYT. JlaH BEpHBIN OTBET Ha BOMPOC B Omiiere. Bompoc packpsit
MOJTHOCTHIO - 2 Oasuta JlaH BepHBI OTBET Ha BOTIPOC B OUTIETE.
Bompoc packpsIT HE TOJIHOCTHIO, INOO TOMYIIEHBI HETOYHOCTH B
otBeTe - 1 6amna /laH BEpHBI OTBET Ha yTOUHSIOMINN BOMPOC - 1

. 2.5, 2.6
[lomoxxenus

Oamn

B cootrBeTcTBUU C

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

KM
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OITK-1 3HaeT: TepMOIMHAMUYECKUE U (PU3UKO-XMMUYECKHE MTPOLECCHI, IPOTEKAIOIINE TPU el
TUIABJICHUN M KPUCTAJIM3AINH PACIUIABOB
OTIK-1 YMeeT: MpUMeHITh (PU3UKO-MaTeMaTHYeCKUH anmapar JUis pelieHus 3a1ad, el
BO3HHMKAIOIIMX MPU TUIABJICHUU M KPUCTAJUIM3ALIUU PACIJIaBOB
OINK-1 VIMeeT NpaKTHYECKHiA OTIBIT: MOJEMMPOBAHH POLIECCOB MIEPEHOCA TEIIa M MacChl | | |,
NP TUIABJICHUS] M OTBEPJICBAaHUN METAJUIOB
OIIK-6 3HaeT: (paKTophl BIMSIONIME HA POIECC KPUCTAIUIN3ALUT + [+ [+
OIIK-6 YMmeeT: pemath NpoOIeMbl perylIupoBaHUs MPOLECCOB KPUCTAIUIU3ALUU + - [
OITK-6 lMeeT mpakTUYECKHH OMBIT: OMMCAaHUS MpoLecca IIIAaBIEHUS U 3aTBEpACBaHUS el
METaJUIOB

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecnedeHue TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1.  Pomwun, B. E. OcHOBBI IPON3BOJICTBA HAHOKPUCTATUIUNYECKUX U
amop(dHBIX MeTaioB TekcT y4ued. mocodue /j1si By30B 1O HAIIPABICHHUIO
"Metamnyprus" B. E. Pomun, A. B. Pomun ; FOx.-Ypan. roc. yu-1, Kad.
[Mupomerannypruueckue npoueccsl ; KOYpI'Y. - Uensbunck: M3narensckuii LlenTp
HOYpI'Y, 2009. - 166, [2] c. ui.

2. Pomwun, B. E. DnekrpoMeTaiutyprust 1 METaIUTyprust CTaId TekeT
y4eOHUK 7151 By30B 10 HarpasieHuto 150400.68 - "Metamnyprus" B. E. Pomun, A.
B. Pomun ; FOx.-Ypan. roc. yu-1 ; FOYpI'Y. - Uensabunck: U3narensckuit Llentp
IOVYpl'Y, 2013. - 571, [1] c. un.

3.  OO6opynoBaHue U OCHOBBI TEXHOJIOTHUU CBAPKU METAJIJIOB IJIAaBJIEHUEM
u jaBieHueM TekcT yueb. mocobue A By30B 1o HanpasieHuto 150700
"Mammnoctpoenue” I. I'. UepHsbiiios u np.; nox pex. I. I. Uepnebimosa, . M.
[Mamuna. - CI16. u ap.: Jlans, 2013. - 461 c. un.

0) OononHumenbHas Iumepamypa:

1.  Pomwun, B. E. PaznuBka u kpucrannuzanus cranu [ Tekcr] yueoO.
nocoOue Juist By30B 110 HanpasiieHuto "Mertamnyprus” B. E. Pomun, A. B. PomuH ;
HOx.-Ypan. roc. yu-T ; OYpI'Y. - Uenabunck: UznatensctBo FOYpI'Y, 2008. - 158,
[1] c. ni.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
PedeparuBHebiii xKypHan «MeTammyprus.

«M3BecTus By30B. UepHast METAIITyprus».

«Meramtypr»

«Acta Materialia»

«Metallurgical and Materials Transactions»

Nk W=

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. OCHOBBI IUIABJIEHHUS U 3aTBEPACBAHUS METAIIJIOB

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



1.

OCHOBBI IJIAaBJICHUS U 3aTBCPACBAHUA MCTAJIJIOB

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Ne nmg)lgypm SHP;?(CT};%?H];Z bubnuorpaduyeckoe onrcanue
bopme
O6opynoBaHie U OCHOBBI TEXHOJIOTUU CBAPKH METAJLIOB
TUTABIICHUEM W JIABJICHHEM : yaeOHoe mocobue st By3oB / I I,
DJIEKTPOHHO- Uepnsimos, J{. M. [lamun, B. W. Tupu [u ap.] ; nox
OcHOBHAS OubIMoTeYHAs penakuueii I. I. Yepnbimona, [{. M. lllammna. — 3-e u3n.,
1 Teparypa cucrtema crep. — Cankr-IlerepOypr : Jlans, 2021. — 464 ¢c. — ISBN
U3/aTeIhCTBA 978-5-8114-6853-9. — Tekcr : anekTpoHHbIH // JIaHb :
Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/152649 (nara obpameHus:
13.12.2021). — Pexxum mocTyna: A aBTOPH3. TIOJIb30BaTENCH.
DEKTPOHHO- [e3ep, A. M. AMop¢hHO-HAHOKPHUCTAIUTHYECKUE CTUTaBhI / A.
SuGIOTCHAS M. I'nezep, H. A. Illypeiruna. — Mocksa : DU3MATIIAUT,
b JlomonauTeapHas cHCTeMa 2014. — 452 c. — ISBN 978-5-9221-1547-6. — TekcT :
TUTEpATypa I — DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-OMOIMOTEUHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/91174 (nara obparmieHus:
Jlanb 3
13.12.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.

HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

Her

[Tepedenpb ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

Ne
ay/l.

OcHoBHOE 000pyJOBaHKE, CTEH IbI, MAKEThI, KOMIIbIOTEPHAs TEXHUKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS

Pa3IMYHBIX BUAOB 3aHATHI

Jlexuun

115
(1)

MynbsTUMeIniiHas ycTaHoBKa. [IporpaMMHO-anapaTHblii KOMILIEKC
TMCTAHIIMOHHOTO 00yUeHHsI CTY/IEHTOB (MHTEpaKTUBHBIHN Ki1acc) Ha Oaze
11a00paTOpUM BEICOKOTEMIIEPATYPHBIX IIPOLIECCOB.

[TpakTnueckue 3ansatus|115

Komrmutekt o6opynoBanust National Instruments ¢ mporpaMMHBIM

paboThl

1 CEMHUHAPBI (1) [mpomyxTtom LabView
KonTpouib 115
CaMOCTOSITENIbHOU (1) MynsTUMeIHIHASL YCTaHOBKA.




