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Pa6bouas lIpOrpamMma  mucHumInHL] onoOpeHa mHa sacenanuy  kadenpsr
«OHepreTuka u TCXHOJIOTHS METaJUIOBY « 30 » 08 2021 rona,
IPOTOKOST  No ]
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K.T.H., JOLEHT = B.1. MOIIK1H

Crenmanuct o y4eOHO-

METOAUYECKOH paboTe oy |
Y4ebHo-MeTomuueckoro oTaelna /ﬁ;// I''B. KABAHKOBA



1. OFBEM JUCHHUTLIMHBI
Beero: 4 3auernpix enpauim TpynoeMKoctH (144 akamemmuyeckux 4acoB)

Ounas popma o6yqenns

Ha Bcro
Bun yue6roit paGotsi MHUCIUTITIHH

v
AyauTopHuble 3aHATHS (xoHTaKTHAs pabora ¢
npenojaBaTeieM), BCEro 4acop 48 48
B TOM 4mncIe:
Jlekinn 24 24
Jlaboparopsie paboter 24
Camocrositenbuan pa6ora, Beero wacos 9%

B TOM 4YHCJIe:

Hoarorosxa k sauery L T

Hpyrue Bune! camocrostensrol paboTe
(camocrosTensHoe U3y4deHHE TeM (pa3zesion) 78 78
JUCLHIITHHE )

3ayer ¢ 3ayer ¢
OLIeHKOM OLEeHKOMH

Beero: 4 3aueTHpix equnmms: Tpynoemkocta (144 akamemuueckmx 4acoB)

Bua npomeskyrounoii arrecramun

O6wmas TpyaoeMKocTh qUCHHNINHEL B
TPYAOEMKOCTB 110 ceMecTPaM, 4acor

3aounas popma obyuenns

m

Bun y4ebHoi paboTs
A P JHCHHUIIIHHY

2

L8 T8
6 06

10

AyauTopHble 3aHaTHS (xonTakTHAs pa6oTa ¢
npenoaaBare/iemM), BCero 4acop
B TOM YHcJ1e:

Jlaboparopusie paGoTsr
CamocrosTenbnas padora, Bcero uacos
B TOM 4Hc1e:

BeinonHenue kouTponsHO# paboTh;
Hpyrue Buspl camoctosTensHoi paboTsl
(camocTosTenbHOE H3y4eHHe TeM (pa3zesos)
JTUCLUTIITHHE )
Ioaroroska k 3aye

1

3auer ¢ 3ayer ¢
OllEHKOIi OllEHOKH

Bua npomesxkyrounoii aTTecTAUHHU

Obwas TpyaoemMmKocTs AHCHANIMHLT H
TPYAOEMKOCTE [0 CEMECTPaM, 4acoR




2. MECTO JIMCUUTLTHBI
B CTPYKTYPE OBPA3OBATEJILHOI ITPOTPAMMEL

Jucuuninna  «MatepuanoBeeHHe M TeXHONOHS KOHCTPYKIIHOHHBIX
MATEPHATIOB» OTHOCHTCH K y4eOHBIM IHCLMILIMHAM 6a30BOH wacTH 6oka ]
«OKCILTyaTalyust TPAaHCIIOPTHO-TEXHONOTHYECKAX MAIIMH I KOMIIIEKCOB» -
Dakanasp.

Msydenne mucummmbel  Gasmpyercs  Ha pesyibratax — o0ydeHwus,
C(hOPMHPOBAHHBIX HA OCHOBE CJIE/IYIOLINX THCIIHILIHH: '

- Duzmka;

- Marematuka;

- Xumusl.

Pesynbrater obyuenns mo nucrmmmmne HeOOXOOMMBI Kak 6a30Bble I
BBIIOTHEHHST BBIIY CKHON KBaTU(HMKALKOHHON paGoThl B YacTy peLIEHNs BOIIPOCOB
PaMOTHOrO BbIGOPA PEKUMOB TEPMHUYECKO o6paboTku.

3. IVIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

LleibIo sBIAETCS MONyYeHHe 3HAHME O CBOHCTBAX METaJJIOB H CILIABOB;
H3yUCHIE METOAOB TEPMHYECKOH H XHMHKO-TEPMHYECKOl 00paboTku crarei,
METOI0B BBIOOpa M pa3paBOTKH TEXHOJOIHYECKHX TIPOLIECCOB  YIIPOYHEHHUS
KOHCTPYKILMOHHBIX MaTEpHAJIOB.

B 3anauy kypca Bxomur o0y4yeHHe CTyIeHTOB YIPaBJIeHHEM CBOHCTBAMH
MaTepHralloB, yMEHHIO HAa3HAYATh PEKUMBI TePMUYECKO 06paboTku.

Komnerennus, popmupyemas s PE3YJIbTaTe OCBOSHHUS JUCLMATLIMHLL:

- YMCHHEM HCIIOJIL30BATH OCHOBHBIE 3AKOHEI €CTECTBEHHOHAY YHBIX
MMCLUMIUIMHE B Npo()ecCHOHABHOMH ACATENBHOCTH,  IPHMEHATH  METOJBI
MATEMAaTHIECKOro  aHaliM3a M MOJENUpOBAHMS, TEOPETUYECKOTO W
SKCIIEpUMeHTaNBHOTO HecnenoBanms - (OTTK-1);

~ YMCHHEM NPUMEHATH COBPEMEHHBIE METOIBI IS Pa3paboOTKH MamoOTXOIHEIX,
OHEProcOeperaolMX M 3KONOTHYECKH HHUCTBIX  MAalIMHOCTPOUTENBHBIX
TEXHOJOTHH, 00eCeYnBaroIUX 6e30MacHOCTE KU3HEICATENBHOCTH JIIOACH U X
SalUTy OT BOSMOXHBIX TIOCIEJICTBUI aBapHii, KaTacTpod ¥ CTUXUHHEBIX OencTBuii;
YMCHUEM  TIDHMEHATE  CIOCOGH  PAlMOHAIBHOTO  HCIIOb30BAHS CBIPbEBBIX,
SHEPreTHIECKUX M IPYTUX BHIOB PECYPCOB B MamuHocTpoeHuu — (OI1K-4);

- YMEHMEM BBIOMPATh OCHOBHBIE H BCHOMOTrATelbHEIC MaTepHuajabl U CIOCOOBI
peaitu3zaumu OCHOBHBIX TEXHOJIOTHYECKHX Iponeccon u IIPUMEHSATH
POTPECCHBHBIE METOIB! SKCILTYaTAlldM TeXHOJOTHYECKOro obopynoBanus mpu
M3TOTOBJICHUH M3NeNIMH MatuHOCTpoenus — ([TK-1 )

©  YMCHHMEM NPUMEHATE METOABI CTAHAAPTHBIX HCIIBITAHU 0 OIpeJIeNeHUI0
(pu3KMKO-MeXaHUYECKHX CBOMCTB 1 TEXHONIOrMYeCKMX TOKa3aTeNel HCOoMb3yeMbIx
MATEpHATIOB U TOTOBBIX H3fenmii — (ITK-18).



B pesynbrare usyuenus 6azosoit yactu AUCLUIIIMHBL CTY/IEHT TOJKEH

3HatTh: 06IAacTH NIpHUMeHeHHS PAasJMYHBIX COBPEMEHHBIX MATEpPHATOB I
HU3TOTOBIICHHS! [IPOIYKIHH, HX COCTAB, CTPYKTYpY, CBO¥CTBa, CIIOCOGBI 06paGoTKH;
(QU3HYECKYIO CYIIHOCTS ABJICHHH, TIPOHUCXONSAIINX B MaTepuanax B YCIOBHSIX
TPOMSBOACTBA M SKCITyaTAMH HM3NeNHi M3 HUX mop BO3/ICHCTBHEM BHEIIHHX
(haxTopoB (Harpega, OXJIX/ICHHU, NaBIEHUS H T.11.), MX BIMSHHE Ha CTPYKTYpy, a
CTPYKTYPbI — HA CBOWCTBA COBPEMEHHBIX METALIHYECKHX H HEMeTaTHYECKUX
Matepuainos (OIIK-1, OIK-4, TTK-1 7,JIK-18).

YMeTb: BBIOHpaTE MaTepuasl, OLCHHBATB M MPOTHO3HPOBATh MOBENCHHE
Matepuana u NPUYMH OTKAa30B IMPOAYKIMH [0/ BO3NEHCTBHEM Ha HHX pa3HYyHBIX
SKCILUTYyaTallMOHHBIX (haKTOPOB; HAa3HAYATD COOTBETCTBYIOLIYIO 06paboTKy st
TONy4CHUsS  3a[laHHBIX CTPYKTYP M CBOMHCTS, 0DeCIIeuHBAIONNX  HANEKHOCTS
npoxyxuuu (OINK-1, OITK-4, ITK-17,TTK-1 8).

Bnagers: naBsikamu BBIOOpA MAaTEepHANOB M HasHaYeHUs UX 00paboTKH
(OIIK-1, OIK-4, I1K-17,ITK-18).

4. COAEP KAHWE JAUCIHUITINHBI
4.1. YyebHO-TeMaTHYecKHii mJiag
Ounas gopma 06yuenus

Kosnuecrro yacon
1o BHAAM
y4ebnoii 3arpysku

HanmenoBaunue
pasne.a,
TeMbI IHCUHILIHHBI

y0esx AncnumInnbI
€Mbl HCUHILIHHBI

Iudp pasznena,

Kpucrannuueckoe  crpoenne METalIOB,  peajibHOE
CTPOCHHE METALTHYECKNX KPHCTANIOB. Beenenue, Hens
M3YUCHHA  JauHOH aucuumiunel. Ee 3uauenpe npu
fnoArotoeke  Gakanaspa no  HanpasieHmio 23.03.03
«Dkenmyararms TPAHCIOPTHO-TEXHOIOTHYECKMX MAIIHH
W Kommnekcos». [Ilpeamer «Marepuanosenenus u
TCXHOJIOTHS ~ KOHCTPYKUMOHHBIX ~ MaTepanor». Ty
KPUCTAIIMYECKHX PEIETOK,

Teopust Tepmuueckoi 00pabotku cramm. Obpazosanue
dYCTeHWTa Tipu  Harpee. Pacnan ayCTeHWTa B
M30TEPMHUYECKHX  YCIIOBHAX | NPH  HEMpepbIBHOM
ONJIXKNCHHH, MAPTCHCHTHOE NpeBpallienye.
Py6escublit konTposp |

BbIBOP TEMITEPATYPBI HATPEBA TOJ1 3AKAJIKY. CPEJ[bI
UL HATPEBA U OXJIAXCIEHMS [IPH 3AKAJIKE. BLIEOP
TEMIIEPATYPBI HAI'PEBA W METOJIA OXJIAXCAEHUS TIPH
3AKAJIKE. [TPOKAJIMBAEMOCT. OTIIYCK. CBSI3b MEX1Y
CTPYKTYPOH M CBOHCTBAMM,

BUJIbI OTXKHTA. TIOJIHBIA 1 HEIIOJIHBIM OTKUT. TIEJIL 1
P4 PEXUM 2 2

XHMI/IKO-TEPMHLIECKM OBPABOTKA. L[EMEHTALU/IH,
A30THUPOBAHMUE, LIMAHHUPOBAHHUE. TIPOKATIUBAEMOCTD
CTAJIH. CBsI3b MEXTY CTPYKTYPOHU U CBOMCTBAMH.

KJ]ACCI/ICDMKALLHH H CBOHCTBA NOJIMMEPHBIX 1
MATEPHUAJIOB. [ITACTHUYECKUE MACCEHI, PE3MHOBBIE

Pyoeorc 2




MATEPHAJIBI, KIIESIIHWE H JIAKOKPACOYHBIE
MATEPHAJIBI, OCHOBHBIE BHJbl HEOPIAHMYECKHX
MATEPHAJIOB. DJIEKTPOTEXHUYECKUE MATEPHAJIBL,

OCHOBbI ~ TPOM3BOJACTBA  YVIVHA M CTAJIM.
P7 KJIACCHOUKALIMSA MAPOK CTAJIM, MX PACIIMMPOBKA., 1 3
OCHOBBI [IOPOIIKOBOH METAJITYPIHH.

[TPOM3BOACTBO  3ATOTOBOK  CIIOCOBOM JIAThSI.

P8 | M3rOTOBJIEHME OTJIMBOK B PA30BOI [ECYAHO! GOPME, | =
CIHELIMAJIGHBIE BHJ[b! JIUThA.
TIPOM3BOJCTBO 3ATOTOBOK TUIACTHYECKHM

AE®OPMHPOBAHHUEM. CYIHOCTb IPOKATKH, KOBKH, 1 =
P9 | IPECCOBARMS, BOJIOUEHMS, IITAMITOBKH.

PYBEXHBIHA KOHTPOJIb 2 1 1

Hmozo: 24 24

3aounas gpopma oGyqenns

3 " Konnuecrso uacor W
£ z o BHAAM
z g E y4eGHoii 3arpysku
; é E Haunmenopanne 4 cemectp
=k g8 pasncia, Jlexuun
2 = TeMbI JHCUHIIHHBI MpakTHyeckne
\§ ? E h pabdoTsl
| £ EE 3aounas opma obyuenun |
Kpucramimueckoe CTpoeHHe METaJlIoB, :
peaibHOE CTpOCHHE METaJTHYSCKHX
KkpucTaios. Beesenue. Llenb usyuenns nannoii
P1 AvcuuninHel. Ee 3mauenwe npu nogroroske - 0,5
~ Gakanaspa . Ilpenmer «MarepuanoBeneHus u
3 TEXHOMOIHs  KOHCTPYKIHOHHBIX MaTepHaJIoB.
3 Tunel kpucTanIHUeckHx pernerox.
f‘ Teopuss  Tepmuueckoit  06paboTky  cramm.
O6pasosanue aycrenuta npu Harpese. Pacmag . 0.5
P2 | aycrenura B m3orepmuveckux yemormsx u npu ’
HETIPEPBIBHOM  OXJIAXK/ICHHH,  MapTEHCHTHOE
npeBpaLieHue.
BbIBOP TEMITEPATYPbI HAT'PEBA TIOJ] 3AKAJIKY.
CPEJIbI JUISI HATPEBA M OXJAXIEHMS [IPH
o2 P3 3AKAJIKE. BBIBOP TEMIIEPATYPbl HATPEBA W ) 0.5
o METOJIA  OXJIAXIEHHSA  IIPM  3AKAJIKE. 2
3 TIPOKAJIMBAEMOCTB. OTITYCK. CBSI3b MEXTY
E CTPYKTYPOU U CBOFICTBAMH. ]
P4 BUJIbI OTXHIA. TIOJHBIN K HEIOJIHBIA OTXKHI. o 0.5
LIEJIb M PEXKIM. ’
Hmozo: - 2
_

4.2. ConepskaHHe JTeKIHOHHBIX 3AHSITHR]

Tema 1. Kpucmannuueckoe Cmpoenue Memasnios, peaibHoe cmpoenue
MEMAIIUYECKUX KPUCIALL06.

Beenenue. Ilens myuenus nannoit aucmummssr. Ee 3HAYEHHe MpU
IOAroTOBKe Gakanaspa 1o HanpasieHuio 23.03.03 «OKCIUTyaTallus TpaHCHOpTHO-
TEXHOJIOTHYIECKIX MAIIMH M KOMILIEKCoBy. [Tpeamer «Marepuanosezenue u
TEXHOIIOT s KOHCTPYKUHMOHHBIX MATePHAIOBY. THIILI KPUCTAJUTHMYECKHX PEIETOK.




Tema 2. Teopusa mepmuneckoii o6paomrku cmanu.
O6pasosanue aycrenuta npu Harpese. Pacnan ayCTeHHUTA B U30TEPMHYECKUX
YCIOBHAX H IPH HETIPUPBIBHOM OXJIaX/IEHHH, MAPTEHCHTHOE TIpeBPaILeHHe.

Tema 3. Boibop memnepamypot nazpesa noo 3AKAJIKY.

Cpenbl /715l HArpeBa U OXJIAX/IEHHs [IPH 3aKaJIKe. Bri6op remmneparypsr
Harpesa U MeToza OXnaxaeHus npy 3axaike. [Ipokanusaemocts. Otnyck. Caass
MEXy CTPYKTYPOH U CBOHCTBaMH.

Tema 4. Buoer omorcuza.
TlonHbli 1 HenoNHEIHA oTkuT. Llens u pexum.

Tema 5. Xumuro-mepmuyeckan odpadomka.
[lemenTanus, asorupoBaHme, unanuposanue. IlpokanuBaemocts cram,
CBA3b MEKY CTPYKTYPOH H CBOMCTBAMH.

Tema 6. Knaccugpuxayus u ceoiicmea HOJTUMEPHBIX MAMEPUALO8.

[Inactuueckne Maccel, pesHHOBbIE MaTepHallbl, KIesIue 1 JTaKOKpPacOYHbIe
MaTepuasIbl, OCHOBHBIE BHIbl HEOPraHMYECKHX MATEpPHAIIOB. DnekTporexHUUecKue
MaTepHallbl.

Tema 7. Ocnosot npouszeoocmea Hy2yHa U cmajiu.
Knaccnduxammus mapox cramm, mx pacmugposka. OCHOBBI HOpPOLIKOBOI
MEeTalITy PrHH.

Tema 8. Ilpouseoocmeo sazomoeok cnocoom numps, ,
Msrorosnenne oTnuBoK B pasoBoii mecuawoit bopme, creumansube Bup
JIUTBS.

Tema 9. llpouzeodcmeo 3azomoeox naacmuyeckum Oepopmuposanuen.
CyuHoCTh IpOKaTKH, KOBKH, [IPECCOBAHMUSA, BOJIOYEHHMS], IITAMIIOBKH 3aIOTOBOK.

4.3. JlaGopaTopHble 3aHsaTHS

HopmaTug Bpemenn, uac. T
Homep Haumenosanne Haumenosanmue JlaGopatopubie | IpakTHueckune
pasjeina, paszena, J1abopaTopHoi 3aHATHA padoThI
TeMbI TeMbI a
e Ounas dopma Aoy
o0y4eHust bopma
o0yyeHus
Pacum@porxa '
Kpucrammmueckoe CTpOcHHE MAapoK CTAIH, U ) 0,5
METAaJlJIOB, peallbHOE CTpocHHue JPYTUX CILJIABOB
1 METAINYECKHX KPUCTAJUIOB. Crpykrypa 1
Tune! kprcTanmmaeckux CBOiicTBa
peneToK YIJI€POAHCTEIX 4 0,5
L crajen.




Teopus Tepmugeckoi
00paldoTku cTam. Bnusune ckopoctu
O6pasoBanue aycrennra IOPH | oxnaxkneHus ua
Harpese. Pacnian aycrenura B CTPYKTYpY H
H30TePMUYECKHX YCIIOBHAX H | CBOICTBA cTay,

1pu HEIPEPBLIBHOM P}’ﬁe)KHbll:l KOHTpPOJIb
OXJI@KIEHNH, MapTeHcHTHOe | Nel

LIpEBpaIeHHe.

BsiGop remneparypr Harpesa
oz 3akanky. Cpespl s
HarpeBa v OXJIaKICHUA TIPH
saKaike. BeiGop remmeparype:
Harpesa u MeToza
OXJIIKJICHHUS TIPH 3aKaJIKe.
[IpokanusaemocTs. Ortmyck.
CBasp Mexmy CTPYKTYpPO# U
CBOMCTBaMH.

Buner orxura. TTonasmi u
HenoHbll oTxur. [lens u
PEKUM.
XUMHKO-TepMHUecKas
obpaborka. IlemenTanpus,
A30THPOBaHNeE, THAHUPOBAHHE,
IIpoxanusaemocts cramm,
Caasb mexry CTPYKTYpOii u
CBOMcTBaMHu,

OCHOBBI TPOU3BOICTRA YyTyHa
u cramm, Knaccnduxarms
MapoK CTalH, ux
pacuppoBka. OCHOBEI

Tepmuueckas
obpabotka cramu

BriGop mapkn
cTanu

3aKaaMBaeMoCTD u
NIPOKATTMBAEMOCTD
cTay.

HUsroroenenue
OTJIMBKH B Pa3oBO#
fecyanou opme.

ITpon3BoACTBO 3ar0TOBOK
ITACTHYECKHUM Jie-
(bopmuposanmem. CymrocTs
IPOKATKH, KOBKH,
IIPECCOBAHMA, BOIOYEHHS,
ITAMIIOBKH 3ar0TOBOK.

Py6exuprii
KOHTpOJE No2

4.4. Kourpoabnas pPabora (11151 3a04H0ii dbopmel o0y4enusn).

Llensro  Boimonmnenus KOHTPOJIILHOH  paboTel  siBnseTcs H3yUYeHHe,
3aKpEIICHHE W CHCTeMATH3auus yueGHOro MaTepuana mo kypcy, BeIpaGoTka
HABBIKOB CaMOCTOSATENEHOTO peleH s MHXXCHEPHEIX 38/1a4 110 HANPABIEHHIO.

Hexonuele  namusie s PCIICHUS  3a7la4 IPUHUMAIOTCS 1o HOMepam
BApHaHTa U BBIIAIOTCS MPenoaBaTesem KOKAOMY CTYNE€HTY B OTHEILHOCTH.,

3aoanue ons evinonnerus KOHmMPONs101l pabome

Hasuaunts u oGochosars PEKUMEL Tepmuueckoii o6paGoTku PasIMYHBIX
CTalleli B 3aBUCHMOCTH OT HAa3HAYEHHS 1 YCIIOBHI 3KCILTyaTammy.



5. METOAUYECKHME YKA3ZAHUS JJISI OBYYAROIIMXCS
IO OCBOEHHIO JUCIUILIUHBI

[Tpu npociyuMBanuu neKiwi PEKOMEHIYeTCsl B KOHCIIEKTE OTMEuYaTh BCe
BKHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPSIET BHUMAHHE [PENO/aBarelb, B YaCTHOCTH
TC, KOTOpBIE HalpaBI€Hbl Ha Ka4eCTBEHHOE BBITOIHEHME COOTBETCTBYIOLIEH
nabopaTopHOii paGoThL.

IIpemonapareneM 3armmaHMpoBaHO HCTONB30BAHHE NPH. YTEHUH JIEKIHN
TEXHOJNIOTHH  y4eGHO! nucKyccuu. [Tostomy peKoMeHayeTcss (pUKCHpOBATh uist
ce0sl MHTePEeCHBIE MOMEHTHI C LENBI0 UX aKTHBHOIO 0OCy KIeHHS HA TMCKYCCHH B
KOHIIE JIEKIIHH.

3a/10roM KaueCTBEHHOTO BBINOMHEHHS 1abopaTOpHBIX paboT  sBAseTCS
CaMoCToATe/IbHAsA IIOATOTOBKA K HUM HAaKaHyHe MyTeM [IOBTOPEHHUST MaTepHaIoB
NeKuud. PexoMmeHIyercs mOAroToBHTH BOIIDOCHI IO HESICHBIM MOMEHTAM M
00CYINTH HX C IIPenoaBaTesieM B HaYae 1ab0paTopHO paGoTHI.

[Ipenonasarenem sannannposano IPUMEHEHHE Ha J1abopaTOPHBIX 3aHATUIX
TEeXHOJIOTMH pa3BHBAONIEiCs Koomnepanuy, KOJJIEKTUBHOIO VBSaHMOJIeI‘/’ICTBI/IH,
pa3sbopa KOHKPETHBIX CHTYaLlHii. Iostomy mnpuserctsyercst TPYIIIOBOH MeETO
BBINOJIHEHHUSI JIaOOPATOPHEIX paGoT ¥ 3alUThI OTYETOB, a TaK)Ke B3aMMOOIICHKA U
00Cy’KIeHHE Pe3y/IbTATOB BINOMHEHHS JabopaTopHBIX pPaboT.

Jlnist TeKymiero KoHTponis ycmeBaeMocTH 1o OYHOH (opme o06ydeHus
[pero/iaBaTe/ieM HCIONB3yeTcsl OalUIbHO-peliTHHIOBAS  CHCTEMA KOHTPOIISL H
OLCHKH  aKaZeMHYECKOH aKTUBHOCTH. [103TOMY HacTOSTeNbHO peKoMeHayeTcs
TIIATeNBHO  TIPOpabaThIBaTh MaTephan  JUCHUILIAHI IIPH  CaMOCTOSTEILHON
pabote, y4acTBOBaTh BO Beex Gopmax obcyxnenns u B3aUMOJIEHCTBHS, KaK Ha
JIEKOUAX, TaK U Ha 1abOpATOPHBIX 3aHATHAX B IENSX JAYYLIEro OCBOEHHS
MaTepuaga W IIONy4eHMs BBICOKOH OLEHKH [0 pe3yJsibTaTaM  OCBOEHUSs
JUCLUTITHHEL.

Beinonnenue camocrostensmoit PaboThI OApasyMeBaeT caMOCTOATENbHOE
H3YMCHHE pasjeNoB JUCLUIUIHHEI, IIO/IFOTOBKY K 11abOPaTOPHEIM 3aHATHAM (11t
O4YHOH (opmbl 00yueHus), K MPaKTHYECKUM paboTaM (Ui 3a04HOI (hopMEI
00yueHHs), K py6exKHbIM KOHTPOJISIM (JII CTYAEHTOB OYHOI (opmer 00yuenus),
BBITIOJIHEHHE KOHTPONIBHOM paboTsl (st 3a0uHOi dopmer 06yuenns), MIOJI'OTOBKY
K 3a4eTy C OLEHKOM).

Pexomennyemas tpymoemkocts CAMOCTOATENBHOM paboThI IpeJicTaBieHa B
Tabnure:

Pexomennyemulii pexxum CaMOCTOSITEIbHOH PaGoThbI

Pexomennyemasn
TPYI0EMKOCTb,
aAKaJ. vac.

HaumenoBanue
BH/IA CAMOCTOATEIBHOI Pa60oTHI




Ounan gopma | 3aounas popma
00y4eHus ob0yueHust
CamocTosTe/IbHOE H3YUeHHe TeM JHCHHILTHHDI: 50 104
CrieipanbHbIe BUIBI TUThS. 8 17
[MopouikoBast MeTamIyprus. 8 17
Yyrynsl. Mx Tepmudeckas 06paboTka. 8 17
OcHoBBI 00pabOTKH METAIIOB JABIICHHEM. 8 17
IToBepxHocTHas 3akanka TBU. 8 17
[TnactMacchl. 10 19
Brinosinenne KOHTPOILHO# paGoTh - 18
Iloaroroska k 1aGopaTopHbIM (MPaKTHYECKHM
paboTam) 3aHATHAM 24 2
(o 2 yaca Ha Kaxz0e 1abopaTopHoe 3aHATHE)
IMoaroroBka K py6esmHbIM KOHTPOJISIM 4 -
(110 2 yaca Ha Kax /bl py6ex) :
IToaroToBka Kk 3a4eTy ¢ oleHKol 18 18
96 142
Bceero:

1 Tlpu BHINONHEHMH pa3NENOB CAMOCTOATEIBHOM paboThl NpHBETCTBYETCS
HCIIOJIE30BanKe pecypcoB cetH «MHTEPHET», HeoOXOZMMBIX 118 OCBOEHHS
JUCIUTUTHHEI.

2 s [IOJTyYeHHs] HEJIOCTAIOIIIX GanmoB - HeycreBaroMM
(BoccTaHoBMBIIMMES)  GakanmaBpam NPOrpaMMO#  Kypca  MpeycMOTpPeHsI
METOAMUCCKNE yKa3aHUA IUIA HHAWBUYaNbHBIX M KOHTPOIBHBIX 3a1aHHI.

3 Kypc «MartepuanoBemerne u TeXHOIOrHs KOHCTPYKITHOHHBIX MAaTEPHANOBY B
SNIEKTpoHHOM Bapuante Ha CJI-mucKe, mpencraBieHHbIH B BUJIE JIeKUUH H
HEOOXONUMBIX — METOIMYECKHX YKa3aHHH, MOXET  HCIIOb30BaATHCS IS
CaMOCTOSTE/ILHOM paGoTEL.

6. ®OH/T OLEHOYHBIX CPE/JICTB
JJIS1 ATTECTALIUMY IO AUCHMILINHE

6.1. Ilepeyenn oueHOYHBIX cpeacTs

1. BannbHo-peiituHroBas cucrema KOHTPOJIA M OLEHKM aKaJIeMHYECKOH
aKTHBHOCTH Ty 1eHTOB B KI'Y (17151 04HOM hopmbi o0yuenwus).

2. bank 3ananuit k py6exuniv KonrponsM Ne 1, Ne 2 (st ouHoi (hopmsl
o0y4eHus). i

3. BUJIeThI K 3a4eTy ¢ OLEeHKO.

4. Or4ersl no 1abopaTopHsIM pabdotam (s o4Ol hopmpr obydenus).

5. KontponsHast paota (s 3a09H0i dopmel 06y denus).

6. 3a/IaHHs K NPaKTHYECKUM paGoTam (anst 3a04HOI GopMBI o6y1ieHHﬂ).

6.2. Cucrema 0aIbHO-peiiTHHIOBOI OleHIKcH




paﬁOTbI CTYAC€HTOB IO JUCUHILIHHE

MaTepHaJIOBeAeHHue

HaMMe:OBaHH ConepRanmge
Pacnipenenen Pacnipenenenue Gasios
ne Gaiuios 3a Brinonuenue u 3

0 S s . ayer
CEeMECTpbI 11 Bun Mocemeny | >AWHTA OTYETOB 1O | PyGeknbii | PyGexubiit B
A yueOHoH e nexuuii J:aGopaTopHbIM KOHTPONb | KOHTpOJIB e
yuebHoi paGoThL: B paboram Nel Ne2 "
paboTI, ol
CPOKHM ciaun
yHeGHoi Bamnill o o 1 1 30
paGoTsl OlIeHKa:
(aoBoasiTES Mo 4-x 6annos 3a 4x Ha
A0 CBeJeHust 4acoBy., 2 Gamna 3a 2x Ha3 nocneiHe
€TyAenToB Ha | [lpumeua | 12 nexumii 4aCcOBYIO naboparo M
nepBoM HUS: no 2 6anna | (5 5.p. 4-x wacogwre, 2 pHO#T naboparo
yueGHoM JL.p. 2-X 4acosble) pabote pHOoif
3AHATHH) pabote

Tpumeuanne: | Koppekrupyiouuit ko3¢ duuuent K:

K=2 3a axtuBHyI0 paBory;

K=0.5 3a onozjanue ne Oonee, uem Ha 15 mum;
K=0 3a onospanue Gonee, uem Ha 15 MHH, 3a
rpy6oe HapylleHHe AUCUMIUIMHBI Ha 3AHATHAX
(mopya  umymectea, COH,  HWIpbl,  IloyMm,
Tele()OHHBIE 3BOHKH, HAXO/IEHHE B HETPE3BOM
WM HAPKOTHYECKOM COCTOSHMHM, AEMOHCTpALHA
TNPEHEOPEKUTENILHOrO OTHOLICHHS K 3aHSTHSM
WIH OKPY2KAIOIIMM H T.IL.),

Kpurepuii nepecuera
Gansos B TpaaMUMOHHYIO
OLICHKY 10 UTOraM paboTk!
B CEMECTpe U 3a4eTa

60 1 Menee Gasios — HEYJIOBNIETBOPHTE/ILHO, HE3a4TeHO;
61...73 — ynoBnereopuensHo, 3a4TEHO;

74... 90 — xopouio;

91...100 — oTyrymO

Kpurepun nonycka k
MIPOMEKYTOUHOM
aTTeCTaluuH, BO3MOKHOCTH
NOJTyYeHus
ABTOMATHYECKOrO 3a4eTa
(9K3aMeHALMOHHOI
OLIEHKH) 10 AUCLMTITHHE,
BO3MOJKHOCTB MOJTy4eHHs
GoHycHbIX Gasos

Jna nonycka k NPOMEIKYTOYHOM aTTecTalyu (3auety ¢ OLEHKOI)
CTYAGHT LHO/KeH Habpath He Menee 50 GamioB u BBINIOJIHUTE BCE
nabopartopHble paGoTkI. g

s nonyuenns sauvera ¢ oleHkoi «aBTOMATHYECKHM» CTYIEHTY
HeOGX0/IMMO HAGpaTh Crie/yiomee MUHHMATbHOE KOJIMYECTBO GasioB;

- 68 15t MOy YeHHsI «aBTOMATHUYECKI» OLICHKH
«YHOBJIETBOPHUTENLHOY.

ITo cornacoeanmio ¢ TperiosiaBateneM cTyenty HaGpasuiemy 68
Gamnos,  crymenty MOTYT  OBITb  J00aBJEHBI  JOMOTHUTEIbHbIE
(GonycHbie) Gannbi 3a akTHBHOCTL Ha KOHCYJIbTaUMsIX, AKTHBHOE
YHacTHC B Hay4HOH M MeToaMueckoii paGore, OPHIHHAIBHOCTH
TPHHATBIX PEIleHUH B XOJ€ BbINOJHCHHUS J1a0opaTopHbIX pabot, 3a
YHacTHe B 3HAYMMBIX YUEOHBIX H BHEYUEOHbIX MEpONpuUsATHsX Kadeapsl
1 BbICTAB/ICHA «ABTOMATHYECKH) OLECHKA KXOPOLIOY HITH «OTIHYHONY.




4 | DopMbI H BHABI yueOHO#M B ciyuae, ecnn naGpana cymma MeHee 50 GamioB W eciu k

paboTer st TNPOMEKYTOUHOH aTTecTaUUH (324ETy C OUEHKOM) He BBINOTHEHDL! Bee
HeyCIeBaroLuX SallafHd, TO CTy[eHTy HEeOOXOAMMO BBINONHHTH JOMONHUTEBHELE
(BOCCTAHOBHMBILMXCA Ha 3aaHHA, 210 KOHLA nocne/iHeii (3a4eTHol) Heleu cemectpa. ITpu sTom
Kypce obyuenus) HeobXxomuMo  npopaGoTats Marepuan BCEX  [IPOMYIIEHHbBIX
CTYNIGHTOB /Uls TOJlyYeHHs | 1aBopaTopHbIX paboT.

HEZI0CTaloLMX Gasios B Dopmbr JOMONTHUTENbHBIX 3aJJaHHMii (HasHavaoTCs
KOHLE ceMecTpa TnpernonaBaresiem):

- BLIIOMHEHHE W 3auuTa MpOMylueHHoii 1aGopaTopHoii paboTsl
(IpH  HEBOBMOIKHOCTH JOMOMHUTEILHOIO [IPOBEJICHHs NTabopaTOpHOl
paGotel, mpenogaeatens ycranapiEBact dbopmy  gononuuTensHoro
SallaHuid MO TEMATHKE  [POIYLIEHHON J1abopaTopHOH  paboTsI
CaMOCTOATENIBHO) — /10 4 GaLOR; )

- TPOXOJ/IEHHE PYGEKHOrO KOHTPoNa (Ba/tbl B 3aBHCHMOCTH OT
pybexa);

- pedpepat (70 15 Ganos).

JluxBunanus axanemuyeckux 3a/I0/DKCHHOCTEH, BO3HHKIUUX H3-3a
Pa3HOCTH B Y4eOHBIX IaHAX NPH [EPEBOSE WK BOCCTaHOBIIEHUH,

NPOBOAMTCS MYTEM BBITIONHEHUA JIOMIONHUTENBHBIX 3aHaHHil, tdopma u
06bem KOTOpBIX onpeienseTcs npenosiasarenem,

6.3. Ilpoueaypa ouennBanus P€3y1bTaTOB OCBOEHHS AHCUMILIHHBI

PyGexHbrii koHTpONL IPOBO/MTCS B (hopme NUCEMEHHOTO TecTHpOBaHHS.

Ilepen mpoBenenmem kaxioro PYOEKHOTO  KOHTPONS mpernonasaTels
NpopadaTbIBaeT CO CTYIEHTAMM OCHOBHOMN MaTepuan COOTBETCTBYIOIIMX Pa3/elIoB
AMCLHUIITUHEL B JOpMe KPaTKOi JIEKIUH-TUCKY CCHH.

Bapuantsl TectoBrIx 3amanuii nns PyOekHBIX KOHTposedt Ne 1 cocTosT m3
11 Borpocos, Ne 2 u3 11 Bomnpocos. Kaxprit Bonpoc onenusaercs 1 6an.

Ha xaxnoe tectuposanue npu py0GexHOM KOHTpone CTYJICHTY OTBOIHUTCS
BpeMs He MeHee 30 MHHYT.

Ilpenonasarens ounenupaer B Gamiax PE3yJIbTAaTEl TECTHPOBAHHS KAXKIOTO
CTY/ICHTA IO KOIMYECTBY MPABHIBHBIX OTBETOB M 3aHOCHT B BEJIOMOCTh yyera
TeKYIIeH yCIIeBaeMOCTH.

3a4er ¢ OUEeHKOM MPOBOXUTCS 10 GHleTam. buner cocrour uz 2 BOIIPOCOB,
Ha KOTOpbIE CTYNEHT Ja€T pa3BepHyTHIil OTBeT. 3a TIPaBUIBHLIM OTBET HA KaKI[bIi
BOTIPOC CTYZCHT MaKCHMAIIbHO MOXET MONyYuTh 15 Gamios. Bpewmsi, orBogumoe
CTYACHTY Ha 5K3aMeHaUMOHHBIH OHUIIeT, cocTapser | aCTPOHOMHUYECKHIA Jac,

Pesynbrater Texymiero KOHTPOIIA yCreBaCMOCTH M 3a4eTa ¢ OLEHKON
3AHOCATCA NPEIIO/aBaTeleM B SK3aMeHAMOHHYIO BEJIOMOCTB, KOTOpasl CAaeTcs B
ACHB 3a4eTa C OLEHKOM B OPraHM3alMOHHBIA oOTxeN HMHCTHTYTa, a Takke
BBICTABJIAIOTCS B 3a49€THYIO KHIDKKY CTYIEHTA. :

6.4. IlpuMepbI OLEHOIHBIX CPEACTB AJsl pyOesKHbIX KOHTpoOJIeii H 3a4eTa ¢
OLIeHKOM

IIpumeprl 3apanmii aas py0eskHOro konTpos Ne 1 (2 cemectp)

1. B xakom HanpaBnenun uzer npouece, eciu F, > F,,?




Bapuantsr orsetos: 1. [Tnarnenue.
2. Kpucrammmsarms.
3. CocTosiHME He U3MeHseTCs.,
4. Kunenue.

2. Kak BiusieT u3MenbueHne 3€PHA Ha CBOMCTBA OTIIMBOK?

Bapuanter orBetos: 1. Yeenuumpaercs YAapHas BA3KOCTb.
2. He Bruser.
3. YMeHbImaercs YZapHas BI3KOCTb.,
4. CpolicTBa yxymmmarores.

3. Kakoe nedopmuposanue HazsiBaercs XOJTOIHBIM?

BapuanTe! otBeToB:

1. lepopmuposanue, npu KOTOpOM HE BO3HHKaeT IehopMalHoHHoe
YIPOYHEHHE.

2. lepopmupoBanue TIPH TEMIIEPATY pe HHKE TEMIIEpaTy bl
PeKpHUCTaIM3aIIY.

3. lepopmuposanue mpu KoMHaTHON TeMIIEpaTy pe.

4. lleopmuposanme mpu OTPHLATENLHBIX TEMIIEpaTypax.

4. Kak Ha3sbIBaeTCs CTPYKTYpa, IIpeACTaBIgomas co6oii TBEPJIBLi pacTBOp
yriiepona B o-Fe?

Bapuantsi oreeros: 1. IMepmur.
2. llemenTHT.
3. ®eppur.
4. AycreHur.

5. Kak nHaseiBaercs CTPYKTYpa, NPeACTaBISIOMmas coboii MEXaHHUYECKYIO CMECh
deppura u nemenruTa?

Bapuanre! oreeros: 1. Iepnur.
2. ®eppur.
3. Jlenebypur.
4. AycreHur. _
6. K kaxoit kareropuu o Ka4ecTBy NpuHaMIeXuT ctams Ct6CII?

BapuanTst orseros: 1. BbicokokauecTsenHas cram.
2. KayecrBeHHas cras,
3. Cranp 0GBIKHOBEHHOTO KauecTRa.
4. Crans cnenuanszoro Ha3Ha4YeHHus.
7. I'padur kakoit hopmer COACPIKUTCA B crutae BY5(?

BapuanTsi otsetos: 1. lapoBu HEIi.



2. XJTONIbEBUTHBI.
3. ITnacTUHYATHIH.
4. B crunase Her rpaduTa.

8. Uro o3Havaer 4yncio 10 B Mapxe craBa KU 35-10?

Bapuanter otBetoB: 1. OtHOCHTETBHOE YIUIMHEHHE B IIPOIIEHTAX.
&l
2

M

2. Y apHasi BS3KOCTb B

211 Kec
- LIpeAen mMpoYHOCTH IIPHU PaCTSKEHUH B W v

4. Coztepxanne yrieposa B mpoLeHTax.

9. Kak Buser yrnepox Ha TBEPIOCTE cTamu?

BapuanTe! oteeros: 1. He Bauser.
2. IloBsimaer.
3. IMonwmxaer.
4. BeipaBHUBaeT 1o ceyenwuio.

10.Kaxkas onepauus repmuueckoii 00paboTKH cTanu obecreynBaeT
HauOOJIBIIYIO TBEpPAOCTH?

Bapuanter orseros: 1. Hopmanusans,
2. 3akaka.
3. Oxur.
4. Hemmonuerii omxur.

11.Kak Ha3pBaeTcs Tepmuueckas 00paboTKa 103BTEKTOMTHO cranm,
COCTOAIAs B HATPEBE ee BhIle Acs, BBIIEpIKKE ObICTPOM OXnTaskeHHH (B
BOzIE)?

Bapuante! oteetoB: 1. [Tonmas 3akanka.
2. Hopmanuzarus.
3. OTxur.
4. Ormyck.

Ipumeps! 3apaunuii aus pybeskHOro KonTpOIS No 2 (2 cemectp)

1. Pacmudpyiite ClIeIyI0IlKe MapKH.
1. 20X

40XHBA

30XM

Crt6cn

Cr2kn

7XI'2BM

Oxith b ik



7. Crans 15A
8. Cranb 20k
9. 3X2B8®d
10.P14D4
2. TexHONOTHS 3aKaIKy. Llens. 3akanounsie Cpebl.
3. AszoTupoBaHue cTanu.
4. Kak Knaccuuuupyrores u MapKUpPYIOTCs CIUIABEI Ha OCHOBE Me[H.

5. Pacumdpyiire cnenyromme MapKH,
1. Crlen
2. Cranb 08kn
3. 4X8B2
4. Crans 30A
5. VI3
6. 35X
7. 38XI'C
8. 15X2I2CB
9. 20XHM
10.Ct5me

6. Hopmanusarms cranmy. Lens, pexum.

7. TlokoBkH 13 cramu 40 HMeroT KpyTHO3€pHKUCTOE cTpoeHue. OIUIIMTE CrOCOH
TepMuiecKoit 00paboTkH, obecreunBaromeii TIOJTyI@HHE MENIKOTO 3epHa.

8. Kak xnaccupuuupyrores crimassr va OCHOBE AJIFOMHHUS. ‘

9. Kak Ha3biBaeTcs 00paborka, cocTosmas B HaCBIIIEHHH ITOBEPXHOCTH CTAIH
a30TOM H YIIIEPOIOM B PaCIIaBIEHHBIX COIISX, conepskamux rpymmy CN?

Bapuantsl oteeros: 1. [nanuposanue.
2. Ynyumenue.
3. Momuduumposanwe,
4. IlemenTanusi.

10. Hazoswure pesxum TEPMHYECKON 006paboTku TIPY>KUHHO-PECCOPHOI CTay
65C2.

Bapuanter otsetoB: 1. 3akanka + nuskuii OTILYCK.
2. 3akanka + cpeuuit OTIIyCK.
3. 3akaika + BeICOKHi OTIIYCK.
4. Hopmanuzanus.

11. Kak HazbiBaeTcs criian Mapku 4XB2C? KakoBo ee HazHayeHue?

Bapuants! otBetoB: 1. XpOMO-HHKeIIeBAs CTallb, ITAMITOBAS.



2. Vrneponucras, KadecTBeHHAS cTallb,
3. Unctpymentanesuas JIETUPOBaHHAsI.
4. Koncrpykumonnas cran.

Bonpoce! ans 3auera

1. KPUCTAJIJTMYECKASI CTPYKTYPA METAJJIOB U EE CBS3b C METAJUIMYECKMMHM
CBOMCTBAMM BJIEMEHTOB,

2. PacTBOpBI BHEIPEHHS U 3aMeleHus.

3. KOHCTPYKUMOHHAS IIPOYHOCTH MeTayios. XapakTepucTuky  ynpyroctn u
IUTACTHIHOCTH METaJlIOB U CIUIAaBOB. XPYIIKOE U BA3ZKOE pa3spylieHre MeTalIoB
M CIIaBOB. 3aBMCHMOCTh XapakTepa PaspyIIeHust OT CTPyKTypsl. Ilopor
XJIaTHOJIOMKOCTH.

4. CTpoeHne peambHBIX MeTAIOB. Hedextsr  kpucrammueckoii peleTkn
MeTajnoB. CBA3b MEX/Ly THCIOKALUIMU 1 TIPOYHOCTLIO PealbHBIX METAIOB H
CIIJIaBOB.

5. MuarpamMsl coctostHus ABYXKOMIIOHEHTHBIX CUCTEeM. XapaKTepHCTHKA THHHUH
AuarpamMmel. OTpeneneHne cocTaBa U KOTHIECTBa (a3, Kpusble oxmaxnenus
criaBoB. CTpyKTypa CILIaBoB.

6. Ilonumopduele mnpespamenus B Kenese. Tepmomumammueckme ycmosus
CYHIECTBOBaHMA 0 Y- XKele3a. UTo Takoe deppur u ayCTEHHT.

7. ®a3oBele NpeBpalleHUs B CIIIaBax KEJIe30-yrnepon nmpu Harpese. Poct 3epha
aycTeHuTa npu Harpese, [IprpoxromenkosepuucTere u
HIPHPONIHOKPYITHO3EPHUCTBIE CTAIIH, ‘

8. Pacnan aycrenuta B H30TepMHUYECKHX ycnoBuaX. [TocTpoenue C-o6pasubIx
AuarpamMm. VCIOBHs NEPIUTHOrO peBpamenust. Cop6ut u Tpoctur.

9. Ilpespaienue ayCTeHHTa Ipu HEIPEPLIBHOM OXJIaXKJICHHH.
TepmokuneTnueckue MHarpamMmMel.

10.Maprencutnoe [IpeBpalienye B CcTaad.  Biusiame yriiepona  Ha
TETParoHalbHOCTE MapTeHCUTA. Biausame YIIepolia Ha TeMIlepaTypy Havaia u
KOHLla MAapTeHCHTHOrO NpeBpallleHUs. BiusHue YIIepoJia Ha KOJIHMYECTBO
OCTaTOYHOIrO ayCTEHUTA.

1. Tepmoannamugecke YCIIOBHA YETBIPEX OCHOBHBIX TIpEBpallleHUH B cTajy.
3aBHCUMOCTL  cKOpOCTH madpdysun  yrnepona u  sxenesa u HU3MEHEHHSI
CBOOOIHOH  sHeprum NPEBpaIlleHHs  ayCTeHHTA OT  TeMIeparypsl.
Teoperuueckoe  o6ocnoBanue TEMIICpaTyp HAaUMEHBLICH YCTOWYMBOCTH
TIEPEOXTIaXKIEHHOTO ayCTEeHUTA.

12.Pasnuune B dasoBom cocrase u MeXaHH3Me 00pasoBaHUs MepIUTHBIX u
MapTeHCHTHBIX CTPYKTYp.

13.IlpeBpatuenne ocrarounoro dyCTCHHTA IpPH Harpese (otmycke) cramm.



Maprencur ornycka, TPOOCTHT M cOPOUT oTmycka. Bsicokui, cpenuuii u
HU3KHH 0TIy cK. MexaHnudeckue cBoiicTra OTIYIIEHHOM CTany,

14.Bnnsnne yrnepoma u JICTHPYIOIIHX 3JE€MEHTOBR Ha TBEPOCTh, IIPOYHOCTS,
[UTACTUYHOCTB M BSI3KOCTh CTAJIH.

15.3akamuBaemocts u NPOKATMBAEMOCTE CTaJIH.

16.Biusune JCTUPYIOIUX  3JIEMEHTOB Ha YCTOMYHBOCTE © aycTeHHTa IipH
OXJIQKACHHH  CTAllH, KPUTHYECKYIO CKOPOCTB  3aKAIKH, MPOKAIHBAEMOCTS,
TeMneparypy (M, M,).

17.Bamsinie nerupyromux snementos Ha TOIMMOpPQHBIE NpeBpaleHus xenesa.
Binsinne nerupyromux snementos ma IIPOLIECCHI IPH OTITYCKE CTAJM,

18.0tnycknas xpymnxocts TI€pBOro u BTOporo poxa. Ornyck UHCTPYMEHTAIbHBIX,
KOHCTPYKUMOHHBIX M PECCOPHO-NPYKHHHBIX CTajIe,

19. Texnonorus 3akanku cramm. 3aKanouHsle cpesibl, CIOCOGHI 3aKaJIKH.

20.Texuomnorus OTKHIa, HOPMaIH3aU1U U OTIYCKA CTAIH.

21.Bnusane KapOuI006pasy oKX dTeMeHTOs Ha CTPOCHHUE CTalM, Ha MPOLECChI
dyCTCHM3aLUK U IPOLECCHI TP OTITYCKE CTAIM.

22.Harpes cranu non 3aKanky. 3akanka geraneil na TRBY.

23.lemenTarus crany.

24.A3zotupoBaHue u UHAaHUPOBAHWE CTAJIH.

25.Cepslit u Genprii YyTYH.

26.BricokonpoyHerii 4YTYH C lIApOBHUIHBIM rpauTOM.

27 KoBkuit uyryH.

28 Knaccuukanuss  crameii o CIPYKTYpe M HasHAYEHHIO. Mapxkuposka
KOHCTPYKLIHOHHBIX U HHCTPYMEHTAIBHBIX CTalel.

29.MenHebie criaBbl.

30.AmomMuHMeBbIe craBsl.

6.5. ®oun oueHoYHBIX cpencrs

Ionwwiii  Gankx  3amammit AL TEKYINEero, pyGesHbIX KOHTpoJle# wu
HPOMEKYTOYHOM aTTecTaluu mo AMCLUMIUIMHE, MOKa3aTeu, KPHUTEPHUHU, IIKAJEI
OLCHUBAHMA  KOMNETEHLHH, MeToxHYeckue MaTepualel,  omnpepensOUHe
TIPOLEAYPbI OLICHUBAHUST 0OPA30BATEILHEIX PE3YJITAaTOB, NpPHBENEHE! B yueGHO-
METOIUYECKOM KOMIUTEKCE M CLIHITIIHELL,

7.  OcHoBHass u AOHOTHMTEJIbHASL  yyeGHas JHTEepaTypa u
MH(OpMaLHOHHOE 0Gecmeyen e AUCHUNIHHBI ;

7.1. OcHoBHas JIHTEpaTypa



1 Marepuanoseenne [Onexrponnsrii pecype]: yuebruk / Yepenaxun AA,
CMonekuH A .A. - M.:KYPC, HUIT WMH®PA-M, 2018. - 288 ¢. — Hoctyn uz DBC
«zZnanium.comy,

2 Marepuanosesenne u TCXHONOTHs MaTepHaoB [DNeKTpoHHbIT pecypc]:
yuedHoe nocobue / IMop pen. AWM. Batbimesa, A A. CMmombkuHa, - M.: HNHO®PA-
M, 2012.-288 ¢c. — Hoctyn u3 DBC «znanium.comy. _

3 Komapos, O.C. Marepuanosenenue B MAMIHHOCTPOCHHUH [DIEKTPOHHBIH
pecypc]: yuebnux / O.C. Komapos, J1.®. Kep:xenuesa, I'.T", Makaesa; o o6,
pex. O.C. Komapoga. - Munck: By, K., 2009. - 304 ¢, — Hoctymn uz 3BC
«zZnanium.comy.

4 TypeBuu IO.T., CaBuHBIX JIM., Iymoposa T.A. Teopus tepmuyeckoii
06paboTku cramm. — Kypran, K'Y, 2013. - 96 ¢.

7.2. Tonoauurensnas JIHTEpaTypa

I Matepuanosenenue u TEXHOJIOTHS MaTepuaioB [DnexTponHbIi pecypc]:
yuebHuk / I'.I1. derncos, ®.A. Fapudynmun. - M.: HUIT MTH®PA-M, 2014. -
397¢. — Noctyn uz DBEC «znanium.comy.

2 Marepuanosenente. Koncrpykunonnsie u SNIEKTPOTEXHHYECKHE
MaTepuanel. Marepuansl u snements SNIEKTPOHHOH  TeXHUKH [ DNeKTpoHmbiii
pecype] / Hoeukos M.JI., Huxapesa P.IT., PomanogaT.C. - Hosocu6.: HI'TY, 2010.
=56 ¢. - Joctyn u3 DBEC «znanium.comy.

3 Marepuanosenenue u TCXHOJIOTHA METAJLTMYECKHX, HEeMeTalTHIeCKHx u
KOMIIOSHLIMOHHBIX ~MaTepHalon [DnexTponmsbrii pecype]:  yuebumk / A.M.
Anackun, A.H. KpacHosckwmit, - M.: OOPVM : HH®PA-M, 2018, — 400 c. —
Hoctyn uz DBC «znanium.comy.

4 I'ypesuu HO.T. Teopust Tepmuueckoii 00paboTku cramm. — Kypran, KI'V,
2004. -

7.2. MeTonnyeckas JINTEpaTypa

1. Ianpmnn M.®., Paxmanos B.W. Bri6op cramu u TEXHOJIOMMHX YIIPOYHEHMS
Aetanei Maumin. — Kypran, 1994,

2. I0.I' I'ypesnu, I'.H.IMnutxo, KoHcTpykimonnsre MaTepHabl /1 neTaneit
MaluH. - Kypran, 1985, :

3. lpoBoBo30B I'.IT., Paxmamnogs B.1., T'ypesus IO T, IMoBepxnocTHoe
YUPOYHEHHE eTalell Malliy, — Kyprau, KI'Y, 1997,

4. I'ypesuu }O.T., JlpoBoBosos I 1L, CaBunpix JI.M, Iopomkossie cramu s
KOHCTPYKIMOHHBIX fetaneit. — Kypran, KT Y, 1997. !

5. PykoBomcTBo Kk  BhIMONHeHHIO nabopaTopHEIX  paBor 110 KypCy
“Matepuanosenenme” AT cniennanbHocTein 120100, 120500, 210200, 150100,
150200. — Kypran, 1992,

6. CTpyKTypa u cBoiicTsa YIICPOMHCThIX cTaneit. — Kypran, 2002.

7. Bausnue ckopoern OXJAKACHUS Ha CTPYKTYpy u TBEP/IOCTh CTAaTH. —
Kypran, 2003.



8. Tepmuyeckas o6paborka cramm. — Kypramu, 2000.

9. IlpokanuBaemMocTs cramy. — Kypran, 2001.

10. BoiGop cTamm u cocrapnenue Texnonorum TEPMHYECKOH 0OpaboTku s
NeTajieil KOHCTPYKUHOHHOTO HA3HAYCHMS, — Kypramu, 1994.

11. Coenunenne Metamios u miactmace KiieeBbIM MeTo/1oM. — Kypran, 2004.

8. PECYPCBI CETH «MHTEPHET>,
HEOBXO/JIUMBIE JIJISI OCBOEHU S AACHUTIJIMHBI

’_Ne Hurepuer-pecype Kparkoe onucanmne

Buneosanucy u Texcropprii Matepua yOJIHIHbIX

I | http://elementy.rw/lib/lections y
JICKLMH H3BECTHBIX YUCHBIX MHpa

2 | http://elementy.ru OHIMKIIONEMYeCKHii cafiT

§ o Bnliintog caiit MockoBckoro (i)IrISI/IKO-Ti?XHI/I‘IBCKOI‘O
AEBIpLIW WHCTHTYTA (TOCYAapCTBEHHBIH YHHBEpCHTET)

4 | http://www.imyanauki.ru/ Yuensre nzobperarenu Poccun

S | http://physics.nad.ru Dusnka B aHUMAaIAX

6 | http://physics03.narod.ru/ CaiiT nmocBsimen (usnke, koTopas Hac OKpY’Kaer

Hopran sBisiercs cocrasol gacTsio
enepansHoro nopraia "Poccuiickoe

7 | http://en.edu.rw/ o6pasosanme". Conepiur PECYPCBI M CCHUIKH Ha
PECYPCBI 10 €CTECTBEHHO-HAYYHBIM [TUCITHITIAHAM
(pu3snka, maremaruxa, Xuvs u Guosorus).
Denepanprbiit nopran «Poccuiickoe 4

8 | http://www.edu.ru/

obpazoBanuey

9 httg://ru.wikipedia.org OHIHKIIOIe MU s Buxkunenus
CaiiT MocKOBCKOTo rocy ia CTBEHHOTO
10 | http:/www.msu.ru v
yHusepcutera uM. M.B.Jlomonocoga

9. MATEPI/IAJIBHO-TEXHI/I‘{ECKOE OBECIIEYEHME
JAUCTIUITJINHBI
Marepuanbro- Texnuueckoe obecreyenue mno peanu3alnuy JHCHUTTITHHEL
OCYIICCTBIISICTCS B COOTBETCTBHH C TpedboBanusmMu OPI'OC BO II0 JaHHOM
o0pa3oBaTenbHOI porpamMmme.

10. HH®OPMAILIMOHHBIE TEXHOJIOI'UN,
INPOTPAMMHOE OBECIIEYEHUE
H NTH®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI
OBC «Jlaupy ;

OBC «Koncynsrant CTyZIEHTa)
OBC «Znanium.comy
«[apanTy - CIPaBOYHO-IIPABOBAs CHCTEMA

_-bw!\)r—-



[TPUJIOXXEHME 1

AHHOTaLWs K paGoueit IIPOrpaMMe THCHUATIINHEL
«MarepHnaioBegeHHe H TeXHOJIOrHs KOHCTPYKUHMOHHBIX MATePHAJIOB))

00pa3oBaTeBHOI MPOrpaMMbl BEICIIEro obpazoBanus —
HporpamMmsl 6akanaBpuaTa

15.03.01 — «Mamunocrpoenue»
Hanpasnennocts: OGopynosanue u rexnonorus CBAPOYHOIO NPOH3BOICTBA
®opma 00yueHHs: o4yHas, 3a0uHas

Tpynoemkocts mucummuunss: 4 3E (144 akagemuueckux 4acoB)

Cemectp: 2 (ounas dopma 00y4eHus), 3 (3a04Has (opma 06yuennus)

Dopma pOMeKYTOYHOM aTTeCTAlMH: 3aueT c OLEHKOH (Ans 04HOH (opmbr
o0yuenus),

3auer ¢ ouHKoOIM (U1 3209HOI (popmel 06y uenns)

Conepixanne qucHumIMHb!

CBoiicTBa MeTammoB W cniasos: ATOMHO-KPHCTAJIMYECKOe  CTPOEHHE
M/ICANILHBIX  METAmIoB; Ne(eKThl KPHCTAITHYECKOro CTPOEHHSI  pPeallbHBIX
METAJIOB; JHarpaMMbl COCTOSHHS JBOHHBIX CIUIABOB, [HarpaMma COCTOSHUS
KEJIC30-yTIIEPON;  KIAaCCU(UKAIMA CIUIABOB 110 Auarpamme; TeopeTHyecKHe
OCHOBBI U TIPAKTHKaA TEPMHYECKOi 06paboTku CTaJd; IOBEPXHOCTHOE yIPOYHEHMe
CTaju: MOBEPXHOCTHAS 3aKaJika, XUMHKO-TepMHYECKasT 00paboTka,
TIOBEPXHOCTHBIN HAaKIIeM; HOBbIE HEMETAITHYECKHE 1 METaINYeCKHE MaTepUaIbI,
JIEKTPOTEXHUYECKHE MATEPHAIIBI.

TpeboBanus x BxomHbIM SHAHUAM, YMEHMAM W KOMIIETCHLMSM CTy/eHTa
(bopmupyroTes Ha ocHoBe [pOrpaMmeI CpefHero (IOIHOro) obimero obpazoBanus
0 XUMUH, PU3HKe, MaTeMaTHKe.,

Jucnumnuna «Marepuanosenenne  TexHoNOrus KOHCTPYKITHOHHBIX
MATEPHAIOB» UMEET L0 03HAKOMHT CTYIEHTOB C OCHOBHBIMH MaTepHajaMu,
MPUMEHACMBIMU B MAIUHHOCTPOEHHH, HAyquTh pacmm(poseBaTs MX Mapku. B
3ajady Kypca BXOAMT HAYYHTh CTYIEHTOB YUPABISITE  CBOWCTBAMH  3THX
MATCPHAIOB, HayIMTh HA3HAYATH PEKUMbI TEPMHUYECKOI 00paboTku.



