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CocraBuresns / coctasutenu: bamanroxk H.A.

Pabouast mporpaMma AMCLMITIMHBI YTBEPKAeHA Ha 3acefaHiK Kadeapbl TEXHOIOTHYeCKOro 00pa30BaHMsI
1pOTOKO/ Ne OT «__» 20 r

[onosHeHWs: 1 N3MeHeHUsl, BHeCeHHbIe B pab0Uyt0 IPOrpaMMy AWCLMITUIMHBI, YTBEP>KAeHbl Ha 3ace/laHiN

Kaepbl ,
1pOTOKO/ Ne OT « » 20_r

3aBeayrollyi Kadeapoi / d.1.0/

,Z[O]'[OJ'[HEHI/IH 1 n3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OAUCHUIVIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroiuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIVIMHEIL, YTBEP>XAEHBI Ha 3aCeaHNN

Kaeapbl ,
NPOTOKO/ Ne OT « » 20_r

3aBesyromuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHUNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIUIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroimuii Kadepoit / D.1.0/




CrnuCcoK JJOKyMeHTOB U MaTepraioB
. [TepeueHb MyIaHUPYEMbIX pe3y/IbTaTOB 00yueHust TI0 AUCLIUTI/INHE, COOTHECeHHBIX C

yCTaHOB/IEHHBIMU B 00pa30BaTe/IbHOM MPOrpaMMe MHAWKATOPaMHU JI0CTYKEeHHS] KOMIIeTeHLIH . .......
. Llesib ¥ MeCTO AMCLIMTUIMHBI B CTPYKType 00pa30BaTeIbHOM TIPOTPAMMBDL......c.eeververreenreesveennseennnes

. Copeprkanue paboueii mporpamMmMsbl (00beM AUCLMITIAHBL, TUTIBI U BU/BI yUeOHBIX 3aHITHH,

yuebHO-MeToiYecKoe obecrieueHre CaMOCTOSITe/TbHON PABOThI OOYUAFOIIIAXCS)..c.uverveevereenueernueeanns
. DOH/I OLIEHOYHBIX CPEZCTB IO JMCLIATIIHHE ....coverurerreererserseensessesseensessesseessesssesseensessessseesnseesnseesnes

4.1. IlepeueHb KOMMNETEHI[MI U UHAUKATOPOB /I0CTW)KEHHUsI KOMIETeHI|I C yKa3aHUeM
COOTHECEHHBIX C HUMH 3aryIaHUPOBAHHBIX Pe3y/IbTaTOB 00yUueHUs 110 AUCLIATUIAHE.

OnucaHue KpYUTepreB U IIKaJl OLIeHUBAHUsI Pe3y/IbTaTOB 00yUeHusi 110 AUCLUIITHHE. ................

4.2. TuroBbie KOHTPOJIbHBIE 3a/]JaHUS UK WHBIE MaTeprasibl, He0OX0[UMbIe /I/Is1 OL|eHUBaHHs
pe3y/bTaToB 00yUueHUst 10 AUCLIUTIJIMHE, COOTHECEHHBIX C YCTAaHOB/IEHHBIMH B
oOpa3oBaresibHOM TIpOrpaMMe UHAMKATOpPaMU [JOCTY)KeHUsT KOMITeTeHI[ui. MeToanueckue
MaTepuaJibl, OTIpeesisIolie TIPOLeyPhl OlIeHHBaHUS Pe3y/IbTaTOB 00yUueHHs 110

JUACLIUATITIIIHE. ... nveeteetteteeatesueesesaeeeseesseeasesste st sasessteseeasesaee st easeeaeenseensesatenbeeabeenseesnseeenseesaseesaneens
. YueOHO-MeToAMYeCKoe ¥ MHPOPMALIMOHHOE 00€CIEUEHNE TUCLIUATUTHHDBI ......ceververrersenreeseenseenseeneeens

5.1. [TepeueHb OCHOBHOM U [JOTIOJTHUTE/TFHOM yueOHOMW TuTepaTypbl, HeOOXOAUMOH /s 0CBOEHHST

JTVCTIVITIITITHBL. «..ve vt veeuveeseeesseesssessseesseeessessssessseesssesssesssessnssessesessesssessssessseesssessssssssssssessssssessssssesansnns

5.2. [lepeueHb peCcypCcoB UH(POPMALIMOHHO-TeIeKOMMYHHUKALIMOHHON ceTu « IHTepHeT» U

MPOrpaMMHOT0 0becrieueHusi, HeOOXOAMMBIX /11 OCBOEHUS AUCLIUTUTHHBL. ......cecveeureereenereennveennns

. MarepuanbHO-TexHUYecKast 6a3a, HeoOXoaMMast J/isl OCylleCTBIeHHs] 00pa30oBaTe/TbHOTO

MPOLIECCA MO AUCHUIITIFHE. ...ttt tiettiteteettetettitetaaettatanseteseaetasanssesancssasensssesensssasanssasanensanens



1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH B cepe
CBOEU
ripoeccroHabHOM
JesiTeTbHOCTH
TIPOBO/JIUTH U3MEPEHUS 1
HabO/TIoIeHYs,
obpabatkiBaTh U
TIpeJICTaB/ISTh
JKCIepUMeHTa/IbHbIe
JAHHbIE U pe3y/IbTaThl
ucnbitanui (OITK-3);

OIIK-3.1. 3Haet

3HaTh CIIOCOObI
MPOBe/IeHUs1 U3MepeHu
Y Habmo[eHuH,
00paboTKy 1
TIpe/ICTaB/IeHHs
9KCITePUMEHTATbHBIX
JAHHBIX U Pe3y/IbTaToB
WCIBITaHUW B CBOEU
ripodeccroHaIbHOM
JIesITeTbHOCTH

OITK-3.2. YmeeT

YMeTh MpOBeieHus
H3MepeHus U
Hab/moeHus, 00paboTKY
Y TIpe/ICTaB/IeHHe
9KCTIepUMeHTaTbHbIX
JIAHHBIX U pe3y/IbTaToB
WCIbITaHUW B CBOE
ripoeccroHanbHON
JlesiTeTbHOCTH

OI1K-3.3. Bnageet

BJIEIAETB HaBBIKaMH
TEXHUUECKOI'o OCMOTpPa
TPAHCIIOPTHBIX CPeACTB
C UCII0/Ib30BaHHUEM
CpeacTB TeEXHHUYECKOro
AWarHOCTHUPOBAHUA




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

IuciuruiiHa «MarepranoBe/ieHHue» OTHOCUTCS K 00s3aTe/TbHOM YacTH.

AucaunvHa n3yvaercsiHa __ 1 Kypce B 1,2.3 CeCCuu.

Llenb u3yyeHUs] OUCLMIVIMHBL: ()OpPMUPOBaHUE Y CTY[€HTOB 3HAaHUW O CTpOeHUH, (u3NUecKuX,
MexaHUUeCKHUX U TeXHOJIOTMUeCKHUX CBOMCTBAX MaTepuasoB; CPOPMUPOBATH Y CTY/IEHTOB Mpe/CcTaBIeHus
00 OCHOBHBIX TEHZEHIUSIX W HAMpaBJIE€HUSX PAa3BUTHS COBPEMEHHOTO TEOPETHUECKOTO U TPUK/IAHOTO
MaTepHasioBeZieHUs], TIpMoOpeTeHHe YMeHUM U BiafieHuid (HOpPMHPOBaHUS U YIIPAaB/IeHHsI CTPYKTYpPOU U
CBOMCTBAaMM MaTepuajioB TIpU MeXaHWYeCcKoM, TepMUUeCKOM, PpaJMal[MOHHOM U [PYTrUx BHax
BO3/IeliCTBUS Ha MaTepuasl, 0 MexaHu3MaX (Pa30BbIX U CTPYKTYPHBIX TIPeBPAllleHUsIX U UX 3aBUCUMOCTU OT
yCJIOBUM TeTUIOBOW 00paboTKU /it uAeHTHU(PHKALWK, (OPMYJUPOBAHUS W DEIIeHHs TeXHUUECKUX U
TeXHOJIOTUUeCKUX TIPO06/IeM 3KCIITyaTal[ii TPaHCTIOPTHBIX CPe/ICTB

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNBI M BU/IbI YU€0HBIX 3aHATHH,
y4yeOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIHXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
MH)XXEHEPHO-TEXHOJIOT MYECKUM ®PAKYJIBTET

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLMILUIMHBL «MarepuanoBeieHve» Ha 1,2,3 CecCuro
__3d0YHad
topma obyueHws
Buj paboTnl O0BbeM JUCHUIIHHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 6/216
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 13.7

JIeKIui 4

MpaKTUYeCKUX/ CeMUHAPCKUX 4

71ab0paTOpPHBIX 4

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 194.5
YueOHbIX YaCOB Ha TIOATOTOBKY K

5k3aMeHy (KoHTposib) 7.8

dopMa KOHTpOJIA:
JK3aMeH 3 ceccus




Ne /11

Tema u copeprxaHue

dopMa usyueHus
MaTepuasoB: JIeKLUY,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKUe 3aHsITHS,
nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

Jlek |JIa6|IT |2k |Ko |CP
P |C

OcHOBHas 1
JIOTIO/THUTETbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIileBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

1 kypc

/ 1 ceccusa

CTpoeHue U CBOIMCTBA MaTepyaioB

BBenenuvie. MarepuanoBe/ieHe Kak Hayka O
B3aMMOCBSI3U CTPOEHUs], COCTaBa U CBOMCTB
MaTepuasioB Y CIyIaBOB. Posb MaTeprasoB B
COBpeMeHHOM TexHUKe. Pabora
OTeueCTBEHHBIX U 3apyOe)KHBIX YUeHbBIX B
obsactu

MaTepuanoBefeHus. Kpucramiueckue u
amopHbIe Tefa. DeMeHTbI
Kpuctaorpapuu. Kprcranivueckas
peleTka, KpUcrasiorpadruyeckue
WH/IeKCbl. AHU30TPOMUS U TTOMMOPGH3M B
MeTasnax. BiusiHue TUNa cBsizu
(MeTanMue CKOM, MOHHOM, KOBaJIeHTHOU 1
T. /I.) Ha CTPYKTYpY U CBOMCTBa
KpucTanioB. ToueuHble fedeKThl.
JIuneiinbie fedektobl. [lToBepXHOCTHBIE
nedexTsl. 2Kukue kpuctamibl. CTpyKTypa
HeMeTa/yInyeCKUX MaTepraioB
(TmoMMepskl, CTeK/I0, KepaMHKa).

OcH. mut-pa NeNe
1,2
Hor. mt-pa NeNe
1,2

TectupoBaHue

KoHcrmiekT

dopmMHUpOBaHUe CTPYKTYPBI JIUTBIX

OcH. nmut-pa NeNe

TectupoBaHue

KoHcmekT




MeTa/l/IOB

Kpucrannusauys MeTasnios.
Camoripou3sBo/bHasA KpUCTa/l/In3aLiys.
HecamoripounsBonbHasi KpyUCTa M3aLys.
dopMa KpUCTa/IZIOB U CTPOEHUe CIIUTKOB.
[TosnyueHre MOHOKpPUCTa/IIOB. AMOp(dHbIe
Marepuasbl. HaHOKpUCTamue ckue
Marepuarisbl.

1,2
Horm. mur-pa NeNe
1,2

@dopmMHUpOBaHUEe CTPYKTYPHI
ZeopMHUPOBaHHBIX METaJI/IOB

[Tnactryeckoe fedhopMUpOBaHUe MOHO- U
MOJIMKPUCTA/IIIOB. MexaHu3m
I1aCTUUeCKOro /le(hOpMUPOBAHUSI.
OcobeHHocTty fedopMUpOBaHUS
MOHOKpHUCTasoB. [legopMrpoBaHue
MoJIMKpUCTaNIoB. [ledopmupoBaHue
JByx¢asHbIx criiaBoB. CBoWCTBa
X0/10{HOZe(hOPMHPOBaHHBIX METAJ/IOB U
criiaBoB.Hakyier, Bo3Bpar u
pekpucTa/u3anus. BivsiHve xonoqHou
racTu4Yeckon JiedopMaiiiv Ha CTPYKTYpY
1 cBolicTBa MeTasinoB. Haknen. TekcTypa
nedopmarmu. Bosspar. ITporiecc
ronironusanu. [lepsruunas
pekpucranmm3anus. CobuparenbHast
pekpucTa/uM3aLys. PakTopsl, BIUSIOLe
Ha pa3mep 3epHa Iocje
pekpucTa/uM3anuu. Tekcrypa
pekpucTayM3anuy. Vi3MeHeHye CBOKCTB
MeTasljla [IPYU peKprCTaIu3aLiin.
XonoaHas v ropsiuasi fepopmariys.

12

OcH. mut-pa NeNe
1,2
Jor. muT-pa NeNe
1,2

TectrpoBaHue

KoncriekT

BimsiHre XMMUeCKoro cocTaBa Ha

18

OcH. mut-pa NeNe

TectrpoBaHue

KoncriekT




PaBHOBECHYIO CTPYKTYPY CI/IaBOB

MeTozbl IOCTPOEHUs JuarpamMmm
cocrosiHus. OnpeziesieHre TEPMUHOB:
CIIIaB, CUCTeMa, KOMITOHeHT, ¢a3a.
I[TpaBuno ¢a3. TBepzbie pacTBOPEHI,
MIPOMEXKYTOUHBbIe (a3bl, UX CTPOEHUE U
cBOMCTBa. [larpaMmbl COCTOSTHUSI
[BOMHBIX CIIJIaBOB: jarpaMMa COCTOSIHHUS
CUCTEeMBbI C TT0JTHOW PaCTBOPUMOCTBIO
KOMITOHEHTOB B TBEP/IOM COCTOSIHUHY,
JiarpaMma COCTOSTHUSI CUCTEeMBI C
OrpaHUYeHHOMN paCTBOPUMOCTBIO
KOMITOHEHTOB B TBepZIOM COCTOSIHHU C
9BTEKTUYECKUM U NePUTEKTHUECKUM
NpeBpallieHUsIMU, AYarpamma COCTOSIHHUS
cucTeMbl, obpasyroleil Xumuyeckue
CoeZIMHeHUs], iMarpaMMa COCTOSTHUS
CHUCTEMBI C HaJTMUMeM MOJIMMOP(HOTOo
TipeBpall{eHus Y KOMITIOHEHTOB.
du3nyeckre U MexaHUUeCKHe CBOWCTBA
CIJIaBOB B PABHOBECHOM COCTOSTHUU.

1,2
Horm. mur-pa NeNe
1,2

Wroro 1o 1 kypcy 1 ceccuu 68

1 kypc / 2 ceccust

1 JuarpaMmma COCTOSAHUS 20 | OcH. mt-pa NeNe TectrpoBaHue [IpakTnueckue
JKeJie30yT/IepOIUCThIX CI/IAaBOB 1,2 paboThI

Juarpamma COCTOSIHUS JKe/le30—L|eMeHTHT.
KomrnioHeHTsI, (a3bl, CTPYKTypHbIe
COCTaBJISIIOLHE CTasiel U OesbIX YyTyHOB,
WX XapaKTepUCTHKa, YC/I0BUsI 00pa3oBaHus
Y CBOMCTBa. BnusiHue yrnepoza u
MOCTOSIHHBIX MPYMeCel Y JIerMPYHOLIUX

Horm. mur-pa NeNe
1,2




3/IeMEHTOB Ha CTPYKTYPY U CBOWCTBa
cramu. Knaccudukarys yrinepoaucTbix
cTasneu mo CTpykType. Bnusinue
JIeTUPYIOLMX 3/IEMEHTOB Ha MOIMMOPGhU3M
kenie3a. CTPYKTYpHbIE KIacChl
JIeTMPOBaHHbBIX CTa/led B yC/IOBUSIX
paBHOBecHs U Harpesa./luarpamMma
COCTOSIHUS >KeJle30—KpeMHUN—YT/Iepof,.
Pa3HoBUAHOCTH 4yryHOB. Cepble UyTyHbI.
BrICcOKOIIpOUHBle 4yryHbl. UyryHBI C
BepMUKY/ISIPHBIM rpadurom. KoBkue
yyryHbl. MapKupOBKa, CTPYKTYpa,
cBoiictBa. [Tomyuenue. O6/1acTh
TIpUMEeHEeHNs.

TepMuuecKasi U XAMUKO-TEPMUYE CKast
obpaboTKa criyilaBoB

Teopusi TepMuyecKoit 06paboTKu cTanu.
Buipl TepMuyeckoii 06paboTKy cTany.
Ouddysus B MeTannax v crijiaBax.
Tepmuueckast 06paboTKa Cry1aBoB, He
CBsI3aHHasi C ()a30BbIMU MPEBPALIIEHUSIMU B
TBEpZIOM COCTOSIHUH. TepMuueckast
06paboTKa CI1/1aBOB C repeMeHHON
PaCcTBOPHMMOCTBIO KOMIIOHEHTOB B TBEPZOM
coctosiHuu. [IpeBpaltieHus B CTasIsIX TIPH
Harpese /|0 ayCTeHUTHOTO COCTOSTHUSI.
[TpeBpariieHue ayCTeHNUTA TPY Pa3InYHbIX
CTeTeHsIX Mepeox/aKaAeHus. JJuarpamma
M30TepMHUECKOT0 pacraza
Tiepeox/IaXK/[eHHOTO aycTeHuTa. [lepuTHOe
rpespailieHre. MapTeHCUTHOe
TipeBpalleHre ¥ ero 0COOeHHOCTH.
BrvsiHMe JIETUPYIOIUX 37IEMEHTOB Ha

18

OcH. nmut-pa NeNe
1,2
Hor. mur-pa NeNe
1,2

TectrpoBaHue

[IpakTrueckue
paboThI

10



MapTeHCHUTHOe TIpeBpalljeHue.
Kputrueckast CKOPOCTb OXJIaXKJEHUs U
(hakTopel, BAUSIOLIME Ha Hee.
I[TpeBpaiijeHKe TIpY HarpeBe 3aKajleHHOU
ctanu. BiusiHve TemriepaTtypbl U
MIPOJO/DKUTE/ILHOCTH HarpeBa Ha CTpOeHue
Y CBOICTBA 3aKa/ieHHOW cTanu. Biusinue
JIETUPYIOLIUX 3JIEMEHTOB Ha MpeBpallieHne
ripu otrycke. ObpaTtrMast 1 HeoOpaTuMasi
OTIYCKHasi XPYIKOCTh. TexHomorus
TepMUYeCKoi 06paboTKH cTami. XUMHKO-
TepMUyeckasi 0OpaboTka cranu.

VHCTpyMeHTa/IbHble MaTepUasbl 15 | OcH. muT-pa NeNe Tectuposanue TectupoBanue
1,2

Marepuasl /11 pexyLuX, Hor. mur-pa NeNe

M3MepUTe/IbHbIX MHCTPYMEHTOB U JJ1s1 1,2

00paboTKY MeTasl/IoB /laB/IeHUEM.

Yrnepopuctsle cranu. HuskoseruposaHHble

cranu. beicTpopexyiue cTany.

[TopoikoBble TBep/ble CI/IaBbl

CaepxTBepable MaTepuassl. CTanu A1s

M3MepUTe/IbHbIX MHCTPYMeHTOB. Cranu Jj1s

00paboTKN MeTasIOB JlaBlIeHUEM

KoHCTpyKLIMOHHBIE MaTepuaJibl 15 |OcH. muT-pa NelNe TecTtupoBaHue [IpakTnueckue
1,2 paboThI

KoHCTpyKIMOHHAs! TPOUHOCTh. CTasy,
obecrieurBaroIe >KeCTKOCTh,
CTaTUYeCKYI0 U [IUK/TUYECKYIO TIPOYHOCTb.
OO61me TpeboBaHUs, TIPebsIB/IsIEMbIE K
KOHCTPYKL[MOHHBIM MarepHasiaMm.
KOHCTPYKIMIOHHAsI IPOYHOCTH U ee
KpuTepuu. MeTo/bl TIOBBILIIEHUST
KOHCTPYKL[HIOHHOM MTPOYHOCTH.
Knaccudukariyst KOHCTPYKIIMOHHBIX

Hort. muT-pa NeNe
1,2

11



MaTepuasoB. YIJIepoJuCTbie CTalu
0OBIKHOBEHHOTO KauecTBa. KauecTBeHHbIe
ctanu. MapKUpoBKa JierupoBaHHbIX
craned. HuskosernpoBaHHble
CTpouTesibHbIe CTad. JlerupoBaHHbIe
MallMHOCTPOUTE/IbHbIE CTa/IH
(uemeHTyeMble, yydlllaeMble, PeCCOPHO-
NIpY>KUHHBIe cTanu). VI3HococTolkue
KOHCTPYKIMOHHBIE CTa/ M. XapaKTepruCThKa
M3HOCA Y BU/IbI U3HALLIMBAHUS. MaTepuarisl,
yCToiuMBbIe K abpasBHOMY
W3HalllMBaHUI0. MaTepuaribl, yCTONUMBbIE K
yCTa/I0CTHOMY W3HAIlIMBaHUIO.

Marepuasnbl, yCTOMUMBBIE K U3HALLIMBAHUIO
B YC/IOBUSIX OOMBILIMX AaB/IeHUN U YIapHBIX
Harpy3ok. AHTU(PUKLIMOHHbIE MaTepUaJIbl.
@®pUKI[MOHHBIE MaTepyasbl.
[TapyKOMOAILIMITHUKOBbBIE CTa/IH.
MatepuaJibl, yCTOWMUMBbBIE K BO3/IeCTBUIO
TeMIiepaTyphbl U paboueii cpe/ib

Wroro 1o 1 Kypcy 2 ceccuu 68

1 xypc / 3 ceccust

1 LIBeTHbIE MeTaJI/Ibl U CI/IaBbl 38 | OcH. mut-pa NoNe TectrpoBaHue JlabopatopHasi
1,2 pabora

Tutan u ero cruiaBel. CBOMCTBa TUTAHA U
ero CruiaBoB. BiusiHue nervpyromumx
3JIeMEHTOB Ha CTPYKTYpPY Y CBOMCTBa
TUTAHOBBIX CI71aBOB. CBOMCTBA Oepusivs.
bepunveBsle criiaBbl. Me/ib M ee CILIaBbl.
Meqb u ee cBoricTBa. Ob1Ias
XapaKTepPUCTHKA U KaCCUPUKAIUS MeTHbIX
criaBoB. JlaTyHu. BpoH3b1. AJTFOMUHUN U
ero criyiaBbl. CBoMiCTBa amomMuHuMs. Ob1jast

Horm. mur-pa NeNe
1,2
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XapaKTepUCTHKA aTlFOMUHUEBBIX CI1/IaBOB.
Hedopmupyembie aTlOMUHUEBbIE CTI/IaBhI.
JIuTteliHble a/tOMUHMEBBIE CI/IaBbI.
['panynupyemsbie criiaBbl.CrijiaBbl Ha
ocHoBe MarHus1. OO11iast XapaKTepUCTHKa
MarHueBbIX CI1aBOB. [JedopmMupyembie
MarHveBble CriaBbl. JIuTeiiHble MarHieBble
CIUIaBBbI.

Hemetannuueckue MaTepHraJ/ibl

[Tnactmaccel. O61jasi XapaKTeprCTHKa.
MexaHuueckue CBOMCTBA
TepPMOIJIACTUYHBIX TJIaCTMAacC.
MexaHuueckue CBOMCTBA
TepPMOpeaKTUBHBIX I1acTMacc.Kien.
Pe3unbl. CocTaB pe3uH U 3/1aCTOMJIaCTOB.
HasHaueH1ie KOMIIOHEHTOB,
COBMeLL|Ak0LMXCSl U HeCOBMeLL[atoLIUXCS —
HaroyiHuTesier. Pojib MOPOIIKOBBIX
Haro/THUTEJIeN: CaK, OKUCU KPeMHHUS 1
BOJIOKHUCTBIX HarOJIHUTE/IeM:
OpraHuyeckue, CTeK/IsIHHbIe,
MeTa/l/InyeCKre BOJIOKHA U
KopZpl.IIpyHLMIIBI CO3AaHUsA
KOMTIO3ULIMOHHBIX MaTepuaioB.O01mas
XapakTepucTuka. JlucrepcHo-
YIIPOYHEHHbIe KOMMO3ULMOHHbIE
Marepuasibl. BoJIOKHUCTBIE
KOMIO3UL[MOHHbIE MaTepUaJIbl.
Kommno3urjmoHHsle MaTepuassl Ha
HeMeTa/l/TMYeCKOU OCHOBe.
Kommno3urjmoHHsle MaTepuassl Ha
MeTaJl/TnueCKol ocHoBe. ['MOpuIHBIE
KOMIIO3MLIMOHHble MaTepuaJibl.

20.

OcH. nmut-pa NeNe
1,2
Hor. mur-pa NeNe
1,2

TectrpoBaHue

JlabopatopHasi
pabora
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3 KoHtposnbHas pabora 0.5
4 JK3aMeH 9
Wroro 1o 1 kypcy 3 ceccuu 68
Wtoro mo AucCLMILIMHE 204
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kox u ¢opmymupoBka kKomreteHruu: CriocobeH B cdepe cBoeii mpodecCHOHATBHOM [eSTebHOCTH
TIPOBOAUTL U3MepeHusi U HabsrofeHusi, 00pabaThiBaTh W TpeCTaB/sATh SKCIIePUMeHTalbHble JaHHble U
pe3ysbTarsl ucneitanui (OI1TK-3);

Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)

HavMeHOBaHHe | O0yueHHUs 10 7 3 4 (Xoporio) 5 (OmHuHO)

MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/TbHO) e/bHO)

KOMITeTeHL[UU

OIIK-3.1. 3Haet | 3Hath criocobbl | HeyznoBneTBopu | YaoBnetBopuTe | Xopoiio 3HaeT | OTIUYHO 3HaeT
TpoBeJieHUsT Te/IbHO 3HaeT | JIbHO 3HaeT MeTO/bl MeTO/bl
M3MepeHU U | MeTO/IbI MeTO/Ibl TIpOBe/IeHUsT TIpOBe/IeHUSI
HaO/MOZieHnt, | TPOBeZIeHusT TIpOBeJieHUsI v3MepeHUs U v3MepeHUs U
06paboTKu U Vi3MepeHus U W3MepeHuUs U HabOsofeHyss, | Hab/rozIeHus,
Tpe/iCTaB/ieHust |HaOmoneHus, |HaOmopeHus, | 00paboTKu U 006paboTKu u
JKCTiepUMeHTan | 00paboTKu u 06paboTKu u TIpe/ICTaB/IeHNsl | TIpe/[CTaBIeHHUs
bHBIX JJAHHBIX U | TIPeJCTaB/IeHUsl |TIPe/CTaB/IeHUsI |9KCIIePUMeHTasl | 3KCIepUMeHTas
pe3y/ibTaToB 9KCIIepUMeHTasl |3KCIIepUMeHTas | bHbBIX JJAHHBIX U | bHBIX JJaHHBIX U
WCIIBITAHWMA B | bHBIX /IAHHBIX U | bHBIX JJAHHBIX U | pe3y/IbTaToB pe3y/bTaToB
CBOeu pe3yJibTaToB pe3yJ/ibTaToB WCTIBITAHUNA B | UCTTBITAaHUM B

rpoeccroHasb | UCTIBITAHUN B |UCTIBITAHUN B | CBOel CcBOEM
HOM cBOeM cBoel npodeccroHanb | mpodeccruoHasIb
JlesiTeIbHOCTU | TipoeccroHab | ipodeccroHasb | HoM HOU
HOM HOU JIesITe/TbHOCTH | 1esiTe/TbHOCTH
JeITe/IbHOCTU | 1esiTeJIbHOCTH
OIIK-3.2. Ymets Heynosnetsopu | Ynosnersopute | Xopowo ymeeT |OTIMYHO yMeeT
Ymeer TIpOBe/leHUsI TeJIbHO yMeeT | JIbHO yMeeT MIPOBOJUTH MIPOBOZAUTH
W3MepeHusi U | IPOBOJIUTH MIPOBOJUTD W3MepeHusi U | U3MepeHus U
HaOJTIOIeHu, v3MepeHus U H3MepeHus U Hab/TroeHys, HaO/mogeHus,
00paboTKy 1 HaOmomeHysi, | HabmogeHusi, | oOpabaTbiBaTh U | 0OpabaThiBaTh U
npeficTaB/ieHde |0OpabaThiBaTh M |00pabaThiBaTh U | TIPEACTAB/SATb | [IPEJCTAB/ISATh
9KCIepUMeHTasl |TIpeJCTaB/sTh | MPEeACTaB/IsATh | IKCIIePUMEHTasl | IKCTiepUMeHTall
BHBIX [JaHHBIX U |3KCIIePUMEHTa/l | 5KCIIepPUMeHTasl |bHble laHHble U | bHbIE JJaHHbIe 1
pe3y/ibTaToB bHbIE JlaHHbIe U |bHbIe JJaHHbIe U | pe3y/IbTaThbl pe3yJibTaThl
WCTBITAHUA B | pe3y/bTaThl pe3y/ibTaThl WCOBITAaHUWA B | UCIIBITAHUM B
cBoel WCTbITaHUN B |HUCIIBITAHUKW B | CBOe CBOEM
ripoeccroHasb | CBOeH CBOei ripodeccroHansb | ipodeccroHanb
HOU ripoeccroHasb |MpodeCcCUoHasb | HOU HOM
JlesITe/IbHOCTH | HOM HOU JlesITeJIbHOCTU | 1eATe/IbHOCTH
JesITeTbHOCTU | 1esiTeJTbHOCTH
OIIK-3.3. Bnanets Heynosnetsopu | YnossierBopute | XOpOLLIO Ot1yHO
Bnapeer HaBbIKaMU TeJIbHO B/laJieeT |JIbHO BajeeT | Biajeer BrajeeT
TeXHUUECKOTO | HaBbIKaMU HaBbIKaMu HaBbIKaMH HaBbIKaMH
ocMoTpa VICTIO0/Ib30BaHMS | UCIIOIb30BaHUs | UCII0/Ib30BAHUS | UCTI0/Ib30BaHMUS
TPAHCIIOPTHBIX | IPOBOJIUTH MIPOBOJUTH MIPOBOJUTH TIPOBOJUTH
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CPeZCTB C
WCII0/Th30BaHKe
M Cpe/ICTB
TeXHUYE CKOTO
JIMarHOCTUPOBA
HUS

V3MepeHUs U
HaOJ/TFOIeHus,
obpabaTeiBaTh U
TIpe/ICTaB/ISTh
SKCTIepUMEeHTAT
bHBIE IaHHbIE U
pe3y/bTaThl
WCTIBITaHUH B
cBoeit
npogeccroHab
HOM
JlesITeTbHOCTH

M3MepeHus U
HabJ/TIoe NS,
obpabaTbiBaTh U
TIpe/ICTaB/ISTh
9KCTIepUMEHTaT
bHBIE TaHHbBIE U
pe3y/bTaThl
WCMbITAaHUH B
cBoel
nipodeccroHab
HOM
JleATe/TbHOCTH

M3MepeHus U
HabJ/TIoIeHYs,
obpabateiBaTh U
TIpe/ICTaB/ISTh
9KCTIepUMeHTaT
bHbIE JaHHBIE U
pe3y/bTaThl
WCMbITaHWH B
cBoel
nipo¢eccruoHab
HOM
JleATe/IbHOCTH

M3MepeHUs U
HaOJTIoIeHus,
obpabaTbiBaTh U
TIpe/ICTaB/ISTh
9KCTIepUMEHTA
bHbIE JJaHHBIE U
pe3y/ibTaThl
WUCTIBITAaHUH B
cBoeH
npogeccroHasb
HOMU
JlesATeTbHOCTH

4.2. TunoBsbie KOHTPOJIbHbIC€ 3ddHHUA W/IH HHbIE€ MdTe€pHdJIbl, H006X0}]I/IMLIE AJIA OIléHUBAHUA
pe3y/ibTaToB OﬁyquI/IH mo AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/IECHHBIMHU B 06pa3OBﬂTEHbH0ﬁ
nporpamme HHAUKATOpaAMH AOCTHIKeHU A KOMHETEHI.[Hﬁ. METOAI/I‘—IQCKI/IE MaTepuaJibl,

onpe/e/A0IIHe MPOLeAyPbI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE.

KO,I:[ N HaMMeHOBdHUNe
HWHOWKaTOpa A0CTHXXeHUA
KOMIIeTeHLIH

Pe3synbrarel 00yueHust 110
JUCLIAIUIAHE

OL[EHO‘JHBIE cpeacTsa

OIIK-3.1. 3Haet

3HaTb CrIOCOObI TPOBEZIEHMS
W3MepeHUH U HaO/TFoIeHH,
00pabOTKU U TIpe/iCTaB/IeHUs
9KCIePUMEHTA/TbHBIX IJaHHBIX U
pe3y/IbTaToOB UCIIbLITaHUM B CBOEH
ripoeccroHabHOM
JesiTeIbHOCTH

BOIIPOCHI /151 KOHCTIEKTUPOBAHKS,
TecT 1 TUIIA

OIIK-3.2. Ymeet

YMeTb NIpOBe/IeHUsT N3MePeHUsT 1
HabsroeHus1, 06paboTKy U
TipeZicTaBeHre
9KCIIePUMEHTa/TbHBIX IaHHbIX U
pe3y/bTaTOB UCIbITaHW B CBOe
ripochecCcroHabHOM
JesiTeNTbHOCTH

BOIPOCHI /1151 KOHCTIEKTUPOBAHMSI,
TeMaTHKa MPaKTHUeCKUX paboT,
MpUMep 3a/JaHusl KOHTPOJIbHOMN
paboThI, TecT 2 Tuma, obpaser]
naboparopHoi paboThbI

OIIK-3.3. Bnageet

BJIa,qub HaBbIKaMH
TeXHUYeCKOIro OCMOTpa
TPaHCIIOPTHBIX CPeACTB C
HCII0/Ib30BaHKWEeM CpeACTB
TeXHHUUYEeCKOI'O
JAVarHOCTUPOBAHHA

TIpUMeED 3a/]aHKsT KOHTPOJIbHOM
paboTh1, 0Opa3el] 1abopaTopHO
paboThI, TeMaTHKa MPAKTHUe CKUX
pabor

TecToBbIe 3aiaHMs

OmnucaHue TeCTOBBIX 3a,anHﬁi TeCTOBbI€ 3d/ldHMSA BKJ/IFOUAIOT TeCThbl 3dKPBLITOI'O THIIA (C OJHHUM
IMMpaBHU/IbHBIM OTBETOM), T€CTbl Ha YCTAHOBJ/IEHMM T110CJIeJOBATE€/IbBHOCTU W Hd YCTaHOBJ/IEHUE
COOTBETCTBUA. OL[eHKa 3d BBIIIOJIHEHHE TeCTOBBIX 3(’:1,[[&1HHI>1 BBICTAB/IAA€TCA Hd OCHOBAHHMH IIPOLIEHTA
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3aflaHUM, BBITIOJIHEHHBIX CTYAE€HTaMHd B TIPOLIECCEe TPOXOMKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTro
KOHTPOJIS1 3HAaHUI

TecT 1 TUNA

B cTpyKType CIi/IaBOB MeTacTabM/IbHOM [UarpaMMbl YKaKUTe XUMHUEeCKHe COeIMHeHHSI:
¢peppum;

yemeHmum;

nedebypum;

nepaum.

[Tpr3HakaMu reperpeBa CTasIH SIBIISIOTCS:

0bpaszoeaHue MeaKo3epHUCMOll cmpyKmypbl;

obpazosaHue KpynHo2o 0elicmeumenbHO20 3epHa;

nosyueHuro BuomaHwmemmogoli cmpyKkmypbl;

nosie/neHuUe yuacmkos onadaeneHusi N0 2paHuyam 3epHa U Ux OKUc/aeHue.

Kakoe copep>kaHue BpeIHbIX MpUMeceii cepbl U ocdopa CoAep>KUTCsI B BbICOKOKaueCTBeHHBIX CTasIsIX?
00 0,04% cepbl u 0o 0,035% ¢occpopa;

00 0,025% cepwbi u 0o 0,025% cpocpopa;

00 0,015% cepbl u do 0,025% cpocopa;

cepa u ¢pocgop omcymcmayrom.

TecT 2 TUIA

1. Pacrionoxure ciefyroiye TpyIibl peXXyLMX UHCTPYMeHTa/IbHbIX MaTepraoB B MOpPsJKe
BO3paCcTaHusl UX TBEpPAOCTH:

OBICTPOPEXYILHe CTa/lH

TBep/ble CIJIaBbl

pexyl1ias KepaMuKa

MIPUPOAHBIN amMa3s

2. Pacnionioxkute ciefyroiye rpynmbl peXXyLiMX UHCTPYMEeHTa/IbHbIX MaTeprasoB B MOPsJKe
BO3pacTaHUs UX TeIJIOCTOMKOCTH:

TBep/ble CIJIaBbl
OBICTPOPEXYILHe CTa/lH

pexxyliasi KepaMUKa

TIPUPOJHBIN anmas

3. Pacnionoxxute ciefyromye rpynisl pe)XyLiix HHCTPYMEeHTa/IbHBIX MaTepyasoB B MOpPsJKe
BO3paCTaHUsl X TBEpPAOCTH:

OBICTPOPEXYILHe CTa/lH
TBep/ble CIJIaBbl
pexyl1ias KepaMuKa
MIPUPOAHBIN amMa3s

MeToanueckre MaTepuasbl, ONpe/je/sitolliye TpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHul

OnucaHve MeTOJUKY OLIeHWBaHKs BLITIOJTHEHUSI TeCTOBBIX 3alaHUM: OLIeHKa 3a BBITIOJIHEHUE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIMOHEHHBIX T€CTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0a/uiax):

- 9-10 6asnIoB BHICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctasmnsgeT 81 — 100 %;

- 7-8 6asisI0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IbHO BBITTOJIHEHHBIX TECTOBBIX 3a/JaHUI
coctasisteT 61 — 80 %;
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- 4-6 6anuIOB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT NPAaBU/IbHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasnsieT 41 — 60 %;

- 10 4 6aJNIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/ILHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
cocrtasmnseT 40 %;

KoHnTtposibHas padora

TIprMep 3a/jaHysI KOHTPOIbHOW paboThI

Bapuanr 1
1. BeruepTuTe AuarpaMMy COCTOSIHUS »Kele30—LIeMEeHTUT, YKaKUTe CTPYKTYPHbIE COCTaBJISIOIINE BO BCEX

06/1acTsSX AMarpaMmsl, ONHUIIKTe NpeBpalllieHus U MTOCTPOTe KPUBYIO OXJIAXKEeHUs [J1s1 CI1/IaBa,
copepxattero 1,0 % yrnepoga. KakoBa paBHOBeCHast CTPyKTypa 3TOIO CIljlaBa [IPY KOMHaTHOM
TemIiepaType U KaK TakOH CIJlaB Ha3bIBaeTCs1?

2. [17151 M3rOTOB/IEHUS TIOCTOSTHHOTO MarauTa BbibpaH crutaB EX9K15. Pacmmdpyiite cocTtaB U yKakuTe, K
Kakoii rpyrmne (110 Ha3HaYeHUI0) OTHOCUTCS laHHbIN criaB. HasHaubTe pexxuM TepMuueckoi 06paboTku 1
OTHUILINTE CTPYKTYPY ¥ CBOMCTBA MOC/e 00paboTKu.

3. OnmiumTe CyLIHOCTS IpoLjecca CUWIALMpoBaHus. IIpuBeyuTe KOHKpeTHbIE [IPUMepBI.

4. TlonmmaMuzp! ¥ omypeTtadbl. ONUIINATE WX COCTaB, CBOWCTBA M 00/1aCTh IPUMeHeHUs B
MaIIUHOCTPOEHUHU.

MeToauuecKrie MaTepurabl, Orpe/estoliie MpoLeypy OLleHHBaHUsS KOHTPOILHOUM paboThI

OmnucaHue MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe BBITIOJTHEHHS CTYAeHTOM KOHTPOJIbHON paboThl
MaKCHUMa/IbHOe BHUMaHUe CJlelyeT yAe/aTh CaeyIOIUM aclieKTaM: HaCKO/IbKO TO/THO B TeOpeTUYe CKOM
BOMNPOCE PacKpbITO COZlepKaHWe MaTepyrara, YeTKO U MPaBU/IbHO /IaHbl OTpe/iesieHts, PACKPbITO
Coflep’KaHue MOHATHI; BepHO UCI0/Ib30BaHbl HAyYHbIe TEPMUHbI; eMOHCTPUPYIOTCSI BBICOKMM YPOBEHb
YMeHHUs OIleprpoBaTh HayUHbIMU KaTeropusMU, aHaIu3upoBaTh MH(OPMAaLMIO, Ba/leHue HaBblIKaMU
IIPAKTUYe CKOU [1esITe/IbHOCTH.

Kputepuu onjeHKu:

- OT/IMYHO 0AasI/IOB BBICTAB/ISIETCS CTY/I€HTY, C/T B TEOPeTHYeCKOM BOIIPOCE TOTHO PACKPHITO
cofiep>kaHue MaTtepuraJia; UeTKO 1M NIPaBUIbHO JlaHbl OMpeZiesieHus], paCKpPbITO COZlepyKaHKe TTOHATHM;
BEPHO UCII0/1b30BaHbl HAyUHble TEPMUHBI; [eMOHCTPUPYHOTCS BLICOKHI YPOBEHb YMEHUsI OT1IepPUpPOBaTh
Hay4YHbIMH KaTeropusiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, BlaJileHre HaBblKaMU NPaKTHUeCKOM
JiesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUMU, B/la/IeHUH — BbICOKHI;

- Xopo1o 06asIoB BEICTAB/ISIETCS CTY/IEHTY, eC/Ti B TeopeTHueCcKoM BOTIPOCE PACKPBITO OCHOBHOE
cofiep>kaHue MaTteprasia; B OCHOBHOM IPAaBWIbHO /laHbl OIpe/ieieHrst TIOHSTUM 1 UCTI0/Ib30BaHbl HayUHbIe
TepPMUHbI; OTBET CAMOCTOSTE/IbHBIN; ONpe/ieNleHus IOHATUN HeloJHble, OMyIlleHbl He3HAUYUTe IbHbIe
HapylleH!s B TI0C/Ie/[0BaTe/IbHOCTH U3/I0)KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPY UCTI0/Ib30BaHUN HayYHbIX
TePMHUHOB; KeliC-3a/jJaH/e pelleHO BepHO, HO pellleHue He /I0Be/leHO /0 3aBeplLIatollero 3Tarna; TeCTbl
petieHbl Ha 60-80%. YpoBeHb 3HaHUM, YMeHUM, BflaZileHUI — CpeIHUM;

- YAOB/IETBOPUTE/IHHO 0a//IOB BHICTAB/ISIETCS CTYAEHTY, €C/IA B TEOPETHUECKOM BOTIPOCE YCBOEHO
OCHOBHOE, HO Heroc/1e/l0BaTe/IbHO; ONpe/iesieHus TIOHATUM Hel0CTaTOUuHO YeTKHe; He UCTI0Ib30BaHbl B
KaueCTBe /10Ka3aTebCTBa BHIBOJBI M 00001IeHNs 13 HaO/FOe N, TIPaKTUYe CKUX 3aHSTHIA; YPOBEHb
yYMeHHUs OIlepUpoBaTh HayUYHbIMH KaTeropusMH, aHaIu3MpoBaTh MH(OPMaLMIO, Bla/leH!s1 HaBbIKaMU
TIpaKTUUe CKOU JIesiTeJTbHOCTA HeBBICOKMM, HAO/FOAt0TCst TPO0Oebl 1 HeTOUHOCTH; B PellleHue Keic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tallbl; TeCThl peiieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- HeyI0BJIETBOPUTE/IbHO 0aJI/IOB BHICTAB/ISIETCS CTY/I€HTY, €C/IU B TeEOPETUYeCKOM BOTIPOCe He U3/I0KeHO
OCHOBHOE CO/iepKaHre yueOHOro MaTepuara, u3/iokeHre parMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOE;
oripeJiesieHUsI TIOHSATHI He YeTKHe; He WCTI0b30BaHbl B KaUueCTBe /I0Ka3aTe/IbCTBa BbIBOALI U 000011IeHus
13 Hab/rIoZIeHui, YPOBeHb YMeHHs OTlepUpOBaTh HayUHbIMU KaTerOpHsIMH, aHa/TM3UPOBaTh HH(OpPMaLHio,
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B/IaZIeHUs] HaBbIKAMU MMPaKTUUeCKOM JesiTeIbHOCTU OYeHb HU3KUM; TECThI pelleHbl MeHee, ueM Ha 40 %;
yPOBeHb 3HAaHWM, yMeHUH, B/a/leHU — HeI0CTaTOUHBIM.

KoHcnekT
BOIPOCHI /151 KOHCITEKTUPOBaHUS

Tema 1 CTPOEHME 1 OCHOBHBIE CBOMICTBA METAJIJIOB U CITJIABOB

. B ueM cymHOCTb MeTa//InueCKOro, MOHHOI'O U KOBA/IGHTHOI'O TUIIOB CBS3U?

. KakoBbI xapakTepHble CBOWCTBa META/IJIOB U YEM OHU OTpele/sioTCs?

. UTo Takoe >3/1eMeHTapHasi siuerka?

. Uto Takoe nonuMopgpusm?

. UTo Takoe nmapameTp KpHCTa/VInYeCKOX PelleTKH, IVIOTHOCTh YIIaKOBKY U KOOPAWHALIMOHHOE YUCIIO?
. Buzpl ycnokanyii u X CTpoeHue.

. KakoBbI TepMoiuHaMryecKue ycioBUs (ha30BOro MpeBpalieHus?

. KakoBbI ntapameTpsl Iporiecca KpyUcTaaam3anun?

10. Yro Takoe nepeoxsiakjeHue?

12. ®opMbI KPUCTA/IOB U BIMsSIHUE peasbHOM Cpe/ibl Ha Tpoljecc KpucTamiau3auyy. O6pa3oBaHue
JeH/IPUTHOU CTPYKTYPBI.

13. B ueMm cymiHoCTh MOAUGMULIMPOBAHUS?

14. Yo Takoe KOMIIOHeHT, (a3a, HU3NKO-XUMHUYeCKasi CHCTeMa, YHUC/I0 CTereHeld CBoOogbI?

15. TIpuBeauTe 00BsICHEHHE TBEPIOTO PACTBOPA, MeXaHUUeCKON CMeCH, XUMUUeCKOTo (MeTal/TiueCKoro)
COeIMHeHMUs.

16. Uto npeacTaB/isitoT c000i TBep/ible PACTBOPHI 3aMellleHUs] U BHe/IPeHus1?

17. Kak cTposTCs AUuarpaMMmsbl COCTOSTHUA?

18. Kakum 06pa3oM oripe/iesisitoTCsi COCTaB (a3 v UX KOJIMUeCTBEHHOe COOTHOIIIeHHe?

19. B ueMm pasznuuue Mexay 3BTEKTOMJHBIM U 3BTeKTHYeCKHM IpeBpalleHUs MU ?

20. Byl TMKBaLy ¥ METO/bl UX yCTPaHeHUs.

Tema 2 J)KEJIE3OYTJIEPOAUCTBIE CITJTABBI

1. Yro Takoe ¢deppuT, ayCTeHUT, MEPIIUT, LIeMEeHTUT U JieieOypuT?

2. Kakue mnipeBpallleHUs IPOMCXOJAT B CIIaBax IpU Temrieparypax Ax, A2, A3, AA, Actl

3. [TocTpoiiTe c omolibio TIpaBuiIa a3 KpuByro oxJaxaeHus ass ctaau ¢ 0,8% C -u gns uyryHa ¢ 4,3%
C.

4. KakoBbI CTPYKTYpa ¥ CBONCTBA TEXHUUECKOTO KeJie3a, CTaau U besoro uyryHa?

5. B Kakux yC/10BUSX BblZle/IsIeTCs [IepBUYHbIN, BTODUUHBIA WX TPETUUHBIM LIEMEHTHUT?

6. KakoBo cTpoeHue efieOypurta Mpy KOMHATHOM TeMIiepaType, HEMHOTO BBbIlIIe SBTeKTOU/[HOM
TeMmreparypsl 727° C 1 HEMHOTO HU)Xe I5BTEeKTUUeCKOU TeMrieparypsl 1147° C?

7. Kak BIMSIOT JIerMpyrolLye 371IeMeHTh] Ha [T0JI0KeHUe KDUTUUeCKHX TOYeK yKejie3a U CTalnu?

8. Kakue yierupyroiye 371ieMeHThbI SIB/ISTIOTCS KapOu10-00pa3yommu?

9. Kakue yiervpyroliye 3/eMeHThbl ClIoCOOCTBYIOT rpaduTr3amn?

10. Kak B/usitoT Jierupytoliue 371eMeHThl Ha CBOMCTBa (heppuTa U ayCTeHHTa?

11. Kak k/1accupuUUpyOT JIeTUPOBAHHbIE CTa/IU 10 CTPYKTYpe B PAaBHOBECHOM COCTOSIHHU?

12. B uem oT/iMUMe ceporo uyryHa ot 6emoro?

13. Knaccudukaiysi 1 MapKMpoBKa CepbIX YyT'YHOB.

14. KakoBbI CTPYKTYPBbI CepbIX UyT'yYHOB?

15. Kak nonyyaroT BbICOKOTIPOUHBIN uyryH? Ero cTpoeHue, cBoiCTBa i Ha3HaueHue. 16. B uem pasnuuue
B CTPOEHHH KOBKOTO U MOJU(ULIMPOBaHHOIO UyTYHOB?

17. CpaBHUTE MexaHUUeCKHe CBOMCTBA CEPOro, KOBKOTO U BbICOKOIIPOYHOT'O UyTYHOB.

OO Ul WN -

METOAI/I‘JECKI/IE MaTepuaJibl, OrpeAesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHHUA KOHCIIEKTA

Hanurcanue KOHCIeKTa HEKuHﬁZ KPpdaTKO, CXeMaTHU4HO, IM0C/ie10BATEe/IbHO q)HKCI/IPOBaTb OCHOBHBIE
IM0J10’KeHMs1, BBIBO/IbI, Cl)OpMYJ'II/IpOBKI/I, O606H.[€HI/IH; IIoMeudaTb Ba>KHbI€ MBICJ/IM, BbII€/IATh K/IFOUEBhIe
C/IOBa, TEPMHHBI. HpOBepKa TEPMHHOB, TIOHATHM C TIOMOIBIO BHHHKHOHEAHﬁ, CHOBHPEﬁ, CIIPaBOYHHUKOB C
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BBINMMChIBAHUEM TOJIKOBaHUH B TeTpaib. O003HAUUThL BOIIPOCHI, TEDMHHBI, MaTepuaJl, KOTOPbIH BbI3bIBAET
TPYAHOCTH, TIOMETUTh U TOMbITAThCSl HAWTH OTBET B peKOMeHyeMol uTeparype. Eciu camocTosiTenbHO
He yJiaeTcst pa300paTbCsi B MaTepuase, Heo0xoanuMo chopMyIMpoBaTh BOTIPOC U 3aZiaTh TIPETIOfiaBaTe o
Ha KOHCYJIbTaLIUM, Ha TIPAKTUUEeCKOM 3aHATUU. YIeJIUTh BHUMaHUe CAeAYIOLUM MOHATHUSIM
(mepeunciieHne MOHATHN) U AP.

"3auTeH0" KoHCTeKT neK1yii MpefoCTaB/ieH B CrieljuajbHO OTBeeHHOMU /ISl 9TOT0 TeTPajiy;

"He 3auTeHO" KOHCIEKT /ieK1Ui He TpeioCTaB/IeH

IIpakTHueckue padoTsl

[MpakTryeckre pabOTHI, SIB/ISIOTCS Ba)KHBIM MCTOYHMKOM TIO3HAHUsI HOBOTO MaTepuasa, ClioCOOCTBYHOT
(hOpMHPOBAHUIO U COBEPIIIEHCTBOBAHUIO ITPAKTUUECKUX YMEHHH 1 HaBbIKOB 00YJaroIXCsl.

TeMaTHKa MPaKTUYeCKUX paboT

MapkupoBKa cTanei U 4yryHOB

Ifeab: HayunTthbcs onpefieisiTh XUMUUECKHIM COCTaB U KJ1aCCU(ULIMPOBATh CTaIM U YyTyHa M0 UX MapKaM.
ITopsdok eébinonHeHus pabomsi:VI3yunTh MapKUPOBKY cTasei 1 uyryHoB.PacimmdpoBaTh Mapku cranei
¥ uyryHOB. Pe3ynbTare! pacumdpoBku 3aHecTd B Tabnuily.Czenarb BEIBO/bI, ONIMCAB XapaKTePUCTUKH
CTa/lel ¥ UyTyHOB, 3a/10)KeHHbIe B MaPKUPOBKE 3TUX CI1/IaBOB.

Br160p MarepurasnoB fjisi KOHCTPYKLWH 110 X Ha3HAUEHUIO M YCJIOBUSIM KCIITyaTaljiu

Ifean: OripefieniATh CBOMCTBA CTasiel M0 X MapKUPOBKe U BbIOKMPATh MapKy CTasiu /ISl KOHKPeTHBIX
YCJIOBUM 3KCIUTyaTal|uu U3/le/Iui U3 Hee.

ITopsodok ebinonHeHus pabomsi: VI3yunTh OCHOBHBIe 00/1aCTU MTPUMeHeHUsl Pa3/InYHbIX BU/IOB CTaIN U
B/IMSTHYe XUMHUUECKOTO COCTaBa Ha ee CBOMCTBA. BribOpaTh MaTepuart /i/isi U3rOTOBJIEHUS U3/e/THid
paboTarLMX B pa3sHbIX YC/IOBUSX IKCILTyaraliui. CBoil BbIOOp 000CHOBATH.

METOAI/I‘—IECKI/IE MaTepHudJibl, OIpejedroiie rnmpoueaypy oLeHUMBaHWA BbITIO/THEHUA MMPaKTUUE CKHUX p860T

OrnvicaHye MEeTOIUKY OLIeHUBAHUS BHITIO/IHEHMS] MPAKTHYECKHX Pa0OT: OI[eHKa 3a BIMOTHEHHe
TeCTOBBIX 33/laHUM CTaBUTCS] HA OCHOBAHWY 3HaHMS TeOpPeTHYeCcKOro MaTtepuasa o Teme rpakThuyeckKoi
paboThI, yMEHHIA ¥ HaBBIKOB TIPUMEHEeHHs1 3HAHUH Ha MPaKTHKe, paboThI C 000pyI0BaHUEM,
aHa/IM3UPOBATh Pe3y/IbTaThl MPAKTUUECKOM PaboThI.

Kpurepuu onjeHKu:

- OTJIMYHO BBICTaB/ISAETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS 3HaHHUS TeMBI, L|eJId U 3a/jau MpaKTUueCKon
paboThl, X0Za paboThl, IPUMEHsIEMbIX METOJUK UCC/Ie/J0OBaHuS; 1eMOHCTPUPYETCS MOJTHOe 3HaHHe
TeOpeTHUeCKOro MaTepHa’sa Mo TeMe MpaKTHUecKoii paboTkl (B mpowecce o6CyXeHus, TPy OTBeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); I€MOHCTPUPYIOTCSI yMEHHSI M HaBBIKK paboThI ¢ 000pyj0BaHUEM, TTPUMEHEHHUSI
3HaHWs Ha TIPAaKTHKe, aHa/lu3a pe3y/IbTaToB MTPAaKTHUeCKOW paboThl v HOpPMY/IHMpPOBaHKE BBIBOJOB,
B/1a/leHVe HaBblKaMU MPUK/IaJHOU [1esiTeIbHOCTH;

- XOPOILIO BBICTABJISIETCS CTYEHTY, eC/IU JeMOHCTPUPYIOTCSl 3HAHUS TeMBbl, Lie/IU U 3a7iad NPaKTH4eCKOM
paboThl, XoZia paboTkl, UMerOTCst TIpobesibl B 3HAHUM MPUMeHsIeMbIX METOAUK UCC/IeJ0BaHMS;
JIleMOHCTPHPYeTCsI HeTIo/HOe 3HaHHe (DaKTHueCcKOoro MaTepHasa Mo TeMe IMPaKTH4ecKoil paboThl (B
nipotiecce 00Cy»/ieHUsl, TIPU OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IeMOHCTPUPYIOTCSI HEKOTOPbIe
HeJJ0CTaTKX yMeHusi paboTtath ¢ 000pyzoBaHeM, IPUMEHSITh 3HaHUs Ha MPAaKTHKe, HeJIOCTAaTKH BaJieHHs
HaBbIKaMU TIPUKJIAIHOM /IesITe/TbHOCTH M CTIOCOOHOCTH aHa/IM3UPOBaTh Pe3yJIbTaThl MPAKTHUEe CKOM
paboTbl, (OpMyIMPOBATh BBIBO/BI, TIPOC/IEKUBATh IPUUMHHO-C/IeZICTBEHHBIE CBSI3U;

- Y[OB/IETBOPUTENBHO BBICTABJISIETCS CTYLEHTY, eC/Id JeMOHCTPUPYIOTCS HellOJIHbIe 3HaHUS Lie/Iv U 3a/au
MpaKTU4eCcKoi paboThl, Xoa paboThl, MPUMEeHsIEMbIX METOIUK MCCIeA0BAHNS; 1eMOHCTPUPYeTCS
Hero/IHOe, HeCHCTeMHOe 3HaHHe TeOpeTHUeCckoro MarepHasa 1o TeMe IpakTH4YecKoil paboTsl (B mporjecce
06Cy>K/ieHHs], TIPH OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HeJJOCTaTKH B
yMeHUH paboTaTh ¢ 0060pyOBaHUEM, TPUMEHSATh 3HaHUSI Ha MTPAKTHKe, HeZOCTATOUHO B/Ia/leeT HaBbIKaMU
TIPUK/IaZIHOU ZieATeTbHOCTH, CIIOCOOHOCTBIO aHAMM3MPOBATh Pe3y/IbTaThl MPaKTHUeCKol paboThl U
(hopMyIMpOBaTh BBIBO/IbI, ITPOC/IEXUBATH IPUUMHHO-C/Ie/|CTBEHHbIE CBSI3U;
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- HEY/IOB/IETBOPUTE/ILHO BBICTABJISIETCS CTYEHTY, eC/U JeMOHCTPUPYIOTCS TIOJTHOE U/ MOYTH MO/THOe
OTCYTCTBHe 3HaHUS LIe/I1 U 3a7iau MPaKTH4YeCcKoi paboThl, XxoZja paboThl, IpUMeHsieMbIX MeTOIUK
VCCJIe/I0BaHUS; IeMOHCTPUPYETCS MOJIHOe WY TIOUTH TOTHOe OTCYTCTBHE 3HaHUs TeOpeTHYeCcKoro
Marepuasa Io Teme MpakThUYecKoit paboTsl (B mipoiiecce 00Cyx/jeHusl, TIPU OTBeTe Ha KOHTPOJIbHbIE
BOIIPOCHI); IEMOHCTPUPYIOTCS 3HAUMTe IbHbIe HeZIOCTaTKK yMeHus paboTatk ¢ 000pyZoBaHKEM,
TIPUMEHSITb 3HaHUS Ha TIPaKTHKe, B/la/leHUsi HaBbIKaMU TIPUK/IaIHON ZiesiTelTlbHOCTH, CTIOCOOHOCTH
aHa/IM3UPOBATh Pe3y/IbTaThl MPAKTUUECKOM paboThl ¥ (HOPMYIMPOBATH BHIBOABI, TIPOC/IEKUBATh
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U.

JlaGopaTropHasi padoTa
obpas3er 1abopaTtopHOi paboThI

JlaboparopHasi pabota "AHanu3 JuarpaMMbl COCTOSIHUS CTIJIaBOB CUCTEMBI JKeJle30-LIeMeHTUT»
Ilesp paboThI — 03HAKOMJ/IEHHE C MEeTOZIaMH MTPAKTHUeCKOTO MCIIO/Ib30BaHMUsI IarpaMMbl COCTOSTHUS
CIJIAaBOB CHUCTEMBI: )KeJle30-1leMeHTHUT MPH BBIOOpe TeMIiepaTyphbl HarpeBa /ijisi ropsiueii 06paboTku
JileTasied ¥ UHCTPYMeHTa U3 CTali U YyT'yHa.
ITopsiA0K BHINO/THEHHA PadoTHI.

1. TIpopaboraiiTe TeopeTUyeCcKuii MaTepyal.

2. O3HakoMbTecCh C 060pyAOBaHKEM, MaTepraiaMu, 0O6pa3jaMu.

3. W3yuuTe MopsiZiOK BBIMOTHEHUS PaOOTHI.

4. TlpoBenute ucciefoBaHre (Orpe/ie/IUTe TOYKKM COOTBETCTBYIOLME UHTEPBaliaM TemrepaTyp

ropsiueii 00pabOTKM KOHCTPYKLMOHHBIX M MHCTPYMEHTA/TbHBIX MaTepHasoB).
5. Odopmure pe3ynbTaTbl paboThI.

MeTO,Z[I/I‘JECKI/Ie MaTepudJibl, Orpeessdroniye rnpoueaypy oLeHrMBaHWSA BbITTO/THEHWA na6opaToprlx pa60T

[To3Bo/IsIET OLIEHUTh YMEHUsI 00yUaroIIMXCsl CAaMOCTOSITe/TbHO KOHCTPYUPOBATh CBOU 3HAHUS B TIpoliecce
pellieHyst TIPaKTUYeCKKX 3a/1ad U OL[eHUTh YPOBeHb CPOPMHUPOBAHHOCTH aHATUTHYE CKUX,
HCCIeJ0BaTeTbCKUX HAaBLIKOB, a TAK)Ke HAaBBIKOB MPAKTHUUECKOTO U TBOPUYECKOTO MbIliieHus1. [1o3BosseT
OLIEHUTDb CTIOCOOHOCTD K MPOGheCCHOHATBHBIM TPYAOBBIM J€HCTBHUSIM.

«5» (OT/IMYHO): BLITIOJTHEHBI BCe 3aZlaHUsl TabopaTOpHOM paboTh, CTYeHT UeTKO U 6e3 oImmbOK OTBeTH/T
Ha BCe KOHTPOJIbHbIE BOMPOCHI.

«4» (XOpOI1I0): BBITIOJIHEHBI BCe 3a/jaHusl TabopaTOpHON pabOThI; CTYEHT OTBETU/ Ha BCe KOHTPOJIbHbIE
BOTIPOCHI C 3aMeYaHHUSIMHU.

«3» (YIOBNIETBOPUTE/ILHO): BLITIOJTHEHBI BCe 3alaHUs TabopaTOpHOM paboThl C 3aMeUaHHsMU; CTYIeHT
OTBETUJI Ha BCe KOHTPOJ/IbHbIe BOTIPOCHI C 3aMeUaHHUsIMHU.

«2» (He 3auTeHO0): CTY/|eHT He BITIOJTHW/I WU/IA BLITIOJTHWI HETIPaBUWILHO 3a/laHusI TabopaTopHOi paboThI;
CTY[eHT OTBETU/I Ha KOHTPOJIbHBIE BOIIPOCKI C OIITMOKAaMH U/ He OTBETU/T Ha KOHTPOJIbHBIE BOTIPOCHI.

JK3aMeHaIMOHHbIe 0H/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /IJisl BCEX 3TaroB OCBOeHUs KommeTeHLd. CTpyKTypa
3K3aMeHallMOHHOTO OusieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus], HampaB/ieHHe U MPOdUb MOTOTOBKH, /laTa YTBEPXKIeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHBIe BONPOCHI K 5K3aMeHy, 1 Kypc / 3 ceccust

1. Meranibl Kak KOHCTPYKIIMOHHbIe MaTepuasibl. CBOMCTBa MeTaJVIOB U CIJIaBOB, 00y C/IOB/IeHHbIE
MeTa/I/TAYeCKUM THUTIOM CBSI3H.

2. XapaKTepuCTHKH, OTIpe/ie/Isioliie MexaHuueCcKe CBOMCTBA MeTaslioB. [IpOYHOCTE,
TJIACTUYHOCTD, BA3KOCTh. [1OpOT XpPYITKOCTH, 3arac BSI3KOCTH. Bsi3Koe U XpyIikoe pa3pylieHHe.

3. Mertop uccnenoBaHusi MeTa/yioB. MakpoaHas i3, MUKpOaHau3.
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10.

11.
12.
13.
14.
15.
16.

17.

18.

19.
20.

21
22

25.
26.

27.
28.

29.

30.

31.

32.

33.

34.
35.

[uarpamma pa3spbiBa, MH(pOpPMaLus, Mojyyaemasi U3 iuarpammsbl. BiiusiHie BHEIIHUX U
KOHCTPYKTHUBHBIX ()aKTOPOB Ha BWJ, ;MarpaMMbl pa3pbiBa. Pabota pa3pylieHusi.
Kpucrannnyeckoe ctpoeHre MeTanaoB. OCHOBHbIE THITbl KpUCTA/UIMYECKUX pelleToK. [ledeKTb
KpHCTasa, X Ha CBOMCTBA.

V30Tponusi U aHM30TPOIUs KPHUCTaNI0B. AHU30TPOMNUS 3arOTOBOK U fleTaseid, poJib 3THUX
(hakTOpOB MH)KeHepHOM TipakTHKe. HacyieoBaHue cBoiicTB. MaciuTabHbIi akTop.
[Tommopdu3Mm (asnoTpornusi) MeTaioB U criaBoB. [lepekpucranmusanus. [Tommopdusm xenes.
Ponb nomimop@dusma B TepMoobpaboTke.

Kpucranmmsauus. TepmoanHamuka riporiecca. Kpusble oxnaxkeHus. Kpu-tuueckue TOUKU.
Kpucrannusanys 4MCTbIX METaIOB U CI11aBoB. Teopun KprcTamiv3auyd. CBa3b CTPYKTYPbI U
CBOIICTB YC/IOBHSIMU KPUCTa/I/IU3aLIMK.

Crpoenue cranpHOro JMTKa. HacieoBaHe CBOKWCTB IPOKATOM, 3arOTOBKOM.

[uarpamma cocTosiHus cruiaBoB. VIHGopmatys /st npakTUKU. JIMKBaLKs B CJlaBax, ee BAWSHUE
Ha CBOMCTBa. YCTpaHeHue.

[narpaMma COCTOsIHUS [JBOMHBIX CI1aBOB. [locTpoeHMe ArarpamMmbl SKCIIePUMEHTAa/IBHO.
[marpamma cocTosiHusI TIepBoro poga. IlpakTrueckre puioyKeHUs.

[JuarpaMma coCTOsiHUSI BTOPOro poga. IIpaktrueckue NpUioyKeHus.

[narpamma cocTosiHMSI TpeTbero poga. IlpakTrueckrie NpUioKeHusl.

JvarpaMMa COCTOSTHMS YeTBepToro poza. [IpakTrueckue NpuioKeHusl.

[TpeBpalijeHue B CIjlaBax B TBEPJOM COCTOSIHUM. DBTEKTOMHOe TipeBpaljeHre. CBs3b ArarpaMMbl
CO CBOMCTBaMHU criyiaBa (3akoH KypHakoBa).

CrpyKTypa n1acTiyeckoii 06paboTku. Yrpyras u riactudeckas fecdopmarus. Hakser.
Pexpucranmm3sanysi. XonoAHas v ropsiasi 00paboTKa JjaB/ieHHueM.

HOuarpamma coctosiHus «Kene3o-1ieMeHTUT». @a30BbIii U CTPYKTYPHbIi aHamm3. CBoiicTBa ¢a3
CTPYKTYPHBIX COCTaB/ISFOLIUX.

PaBHOBecHOe npeBpallieHre NPy OXJIaKAeHUU SBTEKTOUHBIX CTaslel.

PaBHOBecHOe rpeBpallleHue MPU HarpeBaHWW U OXJIaXK/I€HUM [J03BTEKTOM/IHBIX U 3a3BTEKTOM/IHBIX
cTasei.

. PaBHOBecHOe npeBpallleHus1 B 9BTEKTUUECKHX UyT'yHaX.

. PaBHOBecHoe npeBpallleHus B [J09BTEKTUUYECKUX U 3a3BTEKTUYECKUX UYTyHaX.
23.
24.

Benble u cepble uyryHsl. CTpPyKTypa, CBOMCTBA, K/1aCCU(PUKALIMS, IPUMEHEeHHe.

Yrnepoguctsle ctany [IpuMecu B cTansix, X BAUsiHUe Ha cBorcTBa. Knaccudukanys cranei rno
Ha3Ha4YeHUI0, CTPYKType. MapKrpoBKa, IPUMeHeHHe.

Tepmuueckasi 06paboTka. Busibl TepM0o06paboTKH, MX Ha3HaueHUe U 0011jasi XapaKTepUCTHKa.
IIpeBpairienus B cTainu npy Harpese; PocT aycTeHUTHOrO 3epHa. Orpezie/sieHre BeJIMUMHBI 3epHa.
[elicTBUTe/IbLHOE U HaC/e[CTBEHHOE 3epHO. [leperpeB U rnepexor.

OtxuB. Buzbl oTK1ra, Ha3HaueHue, nposegeHue. Hopmanusarus.

[IpeBpairieHne nepeoxsakzgeHHOro aycreHura. /Juarpamma pacriaga. XapakTepucTUKa NPOAYKTOB
pacriaga.

3akasika yriepoAUCTbIX cTaneil. MapTeHCUMTHOe TipeBpalieHre. Kputuueckasi CKOpOCThb
OxnaxzeHus. @akTopsl, BAUAOLME HA KPUTUYECKYH0 CKOPOCTb.

[TpakTrKa 3akasku. Beibop TeMriepaTypbl HarpeBa Ioj 3akasky, BbIOOD OxJla/jatolleid cpe/ibl.
bpaxk npu 3akaske, ero npeaynpexxjeHuve U ycrpasenue. [Ipuemsl oxnaxaeHus.

OTtnyck craneit. [IpeBpaljeHre B cTaau Npy oTIycke. Buzbl oTHycKa, BIUsHYE Ha CTPYKTYPY U
CBOUCTB. [IpMeHeHNe OTITyCKa. YiyulleHue.

[TpokasbiBaeMOCTh CTaly. 3HaUeHHe TIPOKaIMBaeMOeCTH! it (POPMHUPOBAHUSI CBOMCTB 3aTOTOBKU
v fetamu. OLieHKa NpokaisiBaeMoCTH. I1yTu nosblienys.

[ToBepxHOCTHas 3akaska. 3akanka TBY. I'nybuHa HarpeBa ripu TBY. BiusiHre ckopocTH HarpeBa
Ha M0/I0KeHe KpUTUYeCKUX Touek. [Ipaktuyeckue ciefCcTBUs.

Xumuko-tepmuueckast 0opaborka (XTO). OcHOBHbIe BU/[bI, TIPOBe/leHNe, IIPUMeHeHe
JlermpoBaHHble cTanu. Knaccudukarys 1 MapkMpoBKa. BivsiHYe ernpyronmx s71eMeHTOB Ha
T10JIOKeHHe KPUTUUeCKUX TOYeK B CTajlu.
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36.
37.
38.
39.
40.

41.

42

43.

44.

45.
46.
47.

48.
49.
50.

Biusinue ylerupyromux 3/1eMeHTOB Ha pacraf, lepeox/iakJeHHOro ayCTeHUTa, Ha
IIPOKAa/IMBaeMOCTb.

BiusiHue y1erupyromux 3/1eMeHTOB Ha TeMITepaTypy 3akKa/lKH, Ha BeJIMUMHY 3epHa.

BivsiHue stlermpyrolyx Ha NpoLeccsl oTiycka. OTIyCKHast XpYIKOCTb.

KoHCTpyKIMOHHBIE IeTUPOBaHHbIe cTany. TpeboBaHus K HUM. MapKupoBka. LiemeHTyeMbIe 1
y/lyuliaeMble CTasIu.

YcnoBust paboThI pexkylriero MHCTpyMeHTa. VIHCTpyMeHTasTbHbIe CTasTH /ISl PEXKYIIero
VHCTPyMeHTa.

KpacHocroiikocTb. BricTpopexyiye cranu. TepMoobpaboTKa ObICTPOPEXYIIMX CTasel,
ocobeHHOCTH ee. BropuuHast TBepOCTb.

. TBep/ible Cry1aBbl, UX MOTyYeHUe, CBOWCTBA, MapKUPOBKA, IPUMeHeHre. YIIPOUHeHUe TBep/bIX

CIUIaBOB MOHHO-II/Ia3MEHHBIM Hallbl/IeHUeM.
CrepxtBep/pie Mateprasbl (CTM). Cranu u criiaBbl ¢ 0cobbiMu cBoticTBaMu. HeprkaBerorue
CTaJIu.

XPpOMUCTBIE M1 XPOMOHHMKeJIeBble Hepkaserolye crami. MexkpucraumrHas kopposus (MKK),
ripeiyIipeXx/ieHre U yCTpaHeHue.

JKapocToiikue 1 kaporipouHble CTanu U criyiaBbl. CriyiaBel HA HUKeIeBOM 1 K0OabTOBOI OCHOBe.

Megp u ee crinaBbl. JlaTyHu, OpoH3bl. MapKHUpOBKa, PUMeHeHHe.

AmomuHuM 1 ero criiaBbl. CHTyMUHBI, Atopand. MapKupoBKa, mpuMeHeHre. CriocoObI
YIIPOYHEHUS a/lFOMHUHHEBbIX CI/IaBOB.

TurtaH u ero criaBbl. CBOMCTBA, MapKUPOBKA, IPYMEHEeHUe.

AnTU(PUKLMOHHBIe MaTepyabl. BabO6UTkI, GPOH3bI, UYTYHBI.

Hewmetannmueckue Mmarepuassl. I1nacTMaccel U KOMITO3UTEL.

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MIN»
BUPCKUU ®UJTVAJTT YYHuT
Kadenpa TexHomornueckoro oopa3oBaHust

HJucuuriimHa: MartepuanoBezieHue
3a0uHast hopMa o0yueHuUs
1 kypc 3 ceccus

Kypcoseie 3k3amensr 20__-20__ 1.
Harpasnenue 23.03.03 Dkcrinyaraiys
TPaHCIIOPTHO-TeXHOJIOTMYe CKUX MAalllMH 1
KOMIL/IEKCOB

[Tpodunb: ABTOMOOHIBHBIN CEPBUC

JK3aMeHaMOHHbIH OmsteT Ne 1

1. XapakTepuCTHKH, OTpe/ie/isitolie MexaHuueCcKre CBOKMCTBa MeTalioB. [IpOYHOCTS,
TMJIaCTUYHOCTB, BSA3KOCTh. [lopor XpymnkocTH, 3anac Bsi3KOCTH. Bsizkoe u xpynkoe

paspylieHue.

2. OtxuB. Bugel oTxxvra, Ha3HaueHue, nposegeHue. Hopmanusaiius.

3. IlpakTuueckoe 3azaHue

[ara yTBep)KaeHus: __ .

3aBepytoiumii Kadespoit

MeTozrYeCcKrie MaTepuasbl, OTpeZeIsoLre TPoLelypy OLieHHBaHUs Ha 9K3aMeHe

[lorycKoM K 3K3aMeHY SIBJ/IsSIeTCs TIpeJj0CTaB/ieHre pe3y/bTaToB TeCTUPOBAaHMUS, TPAKTUUeCKUX 1

nabopaTopHbIX paboT, a Tak )Ke KOHCIeKTa.
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ITpu onjeHKe OTBeTa Ha SK3aMeHe MaKCMMabHOe BHUMaHHe [JOJDKHO yAe/IsITbCSI TOMY, HACKOJIBKO TOTHO
PacKphITO CoZlepyKaHue mMaTepyalsia, YeTKO M IPaBWIBLHO JjaHbl OIpe/ie/ieHus], PaCKPbITO COJep>KaHue
TIOHATHMN, BEPHO JIA UCII0/Ib30BaHbl Hay4YHbIe TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSATE/IbHbIN,
WCTI0/Ib30BaHbl JIM paHee MpUoOpeTeHHbIe 3HaHWS, PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$131, HACKOJIBKO BBICOKWI YPOBEHb YMEHUsI OIlePUPOBaHUs HAyUYHbIMU KaTeropusiMy, aHasivsa
vH(OopMal1H, B/laZleHHs HaBbIKaMU NPaKTUUeCKOW J1esITe/IbHOCTH.

Kpurepum onjeHku:

- OTJIMYHO BBICTABJISIETCS CTYZeHTY, eC/IU CTY[eHT Jasl IT0oJIHble, pa3BepHYThIe OTBeThl Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEeMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMHUHOJIOTYU, OCHOBHBIX 3/IeMEHTOB, YMeHVe TIPUMEHSITh TeopeThUeCK1e 3HaHUs [PY BbITIOJIHEHUU
NpakTUUeCcKux 3a7aHnii. CTyzeHT 6e3 3aTpyJHeHUI OTBETU/I Ha BCE /IOTIOTHUTE/TbHBIE BOTIPOCH.
[TpakTryeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTBIO Oe3 HeTOYHOCTeN 1 OIINOO0K;

- XOPOILO BBICTAB/ISIETCS CTYLEHTY, eC/IU CTYLeHT paCKpbl/l B OCHOBHOM TeOpeTHYeCKHe BOIIPOCHI, OJHAKO
JIOTy11leHbl HETOUHOCTH B OIpe/ie/IeHHH OCHOBHBIX NMOHATUM. [Ipy 0TBeTe Ha [0MOTHUTE/IbHBIE BOIIPOCHI
JOTyIieHbl HeOOobIrie HeTOUHOCTH. [1py BHITIO/THEHHH TTPAKTHUECKOM YacTH PaboThI [OMTyIIeHbI
HecyllleCTBeHHbIe OIINOKY;

- YAOB/IETBOPHUTE/ILHO BHICTAB/ISAETCS CTYZIEHTY, eC/IU [IPU OTBETe Ha TeOpeTUUeCKHe BOIIPOCHI CTYZeHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHHWM OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTryeckre BOIIPOCHI B L[e/IOM U3/I0KeHBbI JOCTAaTOUHO, HO C IIPOIlyCcKamu Marepuasa. Mimerorcs
NPUHLIMINA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOEHHsI OTBeTa Ha Bonpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie oMOKHY;

- Hey/l0B/IETBOPHUTE/ILHO BHICTABIISAETCS CTYZIEHTY, eC/IM OTBET Ha TeOpeThuYe CKUe BOIIPOCHI
CBUZETe/IbCTBYET O HEMIOHMMaHUM U KpaliHe HellO/THOM 3HaHUM OCHOBHBIX MIOHSATHUN U METO/0B.
OO6Hapy>KrBaeTCsi OTCyTCTBHE HaBBIKOB IMPUMEHEHUs TeOPeTHUeCKUX 3HAHWH TTPY BBITIOTHEHUN
MpaKTUUeCKUX 3ajaHuil. CTy[leHT He CMOT OTBETUTh HU Ha OZJVH [IOTIOIHUTEe/bHbIN BOMPOC.

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTIHHBI
5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOH /I/Isl 0CBOEHHSA
AVCIUILTMHBI
OcHoBHasi TUTepaTypa

1. Canynos, C.B. Marepuasnosezienve ] : yue6Hoe rocobue / C.B. CanyHOB. — D/IeKTPOH. laH. —
Cankr-ITetepOypr : Jlanb, 2015. — 208 c. — Pexxum goctyta: https://e.lanbook.com/book/56171

2. MarepuanoBezienue : yuebHoe nmocobue / FO.IT. 3emckos, FO.C. Tkauenko, JI.B. JluxaueBa, 5.M.
KgarnuH. - BopoHex : BopoHe)KCKHii rocy/ilapCTBeHHbIN YHUBEPCUTET UHKeHepHbIX
TexHojorui, 2013. - 199 c. [DnexTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=141977

Jlono/HUTe/IbHAA IUTEeparypa

1. Tapudynmn, ®.A. MarepranoBeZieHre ¥ TEXHOJIOTHSI KOHCTPYKIJMOHHBIX MaTepHasoB : yueOHO-
MeTozMueckoe rmocobue[ dnekTpoHHbIi pecypc] / @.A. Tapudynmus, P.III. Aronos, B.B. XKunskos
; MunucTepcTBO 00pa3oBaHus M HayKu Poccun, @efepanbHOe roCyAapCTBEHHOe OFPKeTHOE
oOpa3oBaresnibHOe yupesk/ieHre BhICIIero npodeccroHaabHoro obpasosanus «KaszaHckuit
Hal|MOHA/IbHBIN UCC/Ie[0BaTeIbCKUM TEXHOJIOTMUeCKUY YHUBePCUTeT». - KasaHs : M3zarenscTBo
KHUTY, 2013. - 248 c. URL: http://biblioclub.ru/index.php?page=book&id=258639

2. MarepuanoBejeHye [/ TPAHCIIOPTHOTO MAIIMHOCTPOeHus! [ DNIeKTPOHHBIN pecypc] : yuebHoe
noco6ue / 3.P. l'amumoB [u ap.]. — SnektpoH. gaH. — CaHkT-Iletepbypr : Jlanb, 2013. — 448 c.
— Pexxum poctyna: https://e.lanbook.com/book/30195
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5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrnieyeHHs1, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

HayuHnast snektponHasi 6u6moreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum gocrtyma:

https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuyHast cructeMa «JIaHb» [DeKTpoHHBIN pecypc]. — Pexxum goctyma: https://

e.lanbook.com/.

. YHuBepcuTeTCKasi bubnmoTeka oHaiiH biblioclub.ru [Onekrponnsiit pecypc]. — Pexkum gocrtyma:
http://biblioclub.ru/.

. OnektponHHas 6ubmmoreka YYHUT [3nekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

Poccutickas rocynapctBeHHasi OubmioTeka [OneKTpoHHbIN pecypc]. — Pexxum goctymna:

https://www.rsl.ru/.

HatmoHasnbHast anekTpoHHasi 6ubmoTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--

90ax2c.xn--plai/viewers/.

HarmoHasnbsHas rniat¢opma oTKpeIToro oopazoBaHust npoed.ru [DieKTpoHHBIHN pecypc]. — Pexxum

pocryna: http:/npoed.ru/.

. OnekTpoHHOe obpa3oBaHue Pecrybmuku baikoprocraH [D1eKTpoHHBIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHupopmarmoHHo-npaBoBoii noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://

www.garant.ru/.

IlepeueHb peKOMeH/[yeMbIX pecypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«HTEepHeT», HAXOJAIUXCA B CBOOOAHOM J0CTyIe

. https://ssau.ru/files/education/uch_posob/Marepuanosegenue.4.%201-MenbHrukoB%20A A.pdf

ITporpaMmMHoe obecrieueHue

Office Professional Plus - Toroop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
I10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

. Windows - Torosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

bpay3ep Google Chrome - becriiaTHas muiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

CucteMa vcTaHIiMOHHOTO 00yueHust Moodle - BecrinatHast nuiieH3us
http://www.gnu.org/licenses/gpl.html

6. MaTep]/[aJIbHO-TEXHI/I‘-lECKaﬂ 6a3a, HEOGXO,III/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTEJIbHOI‘0

npoijecca no AUCHUNIAHEe

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,
CrieL[aau3upoOBaHHbIX MPOrpaMMHOTO 00ecrieueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

Aynutopus 101(UT®D)

JlexunoHHas, CemuHapckas, s
KOHTDOJIS ¥ aTTecTanuu, st
XpaHeHUs1 000py0BaHUS

Metopuyeckre MaTepuarlsl,
yueOHasi Mmebesb, 0CKa
KJIaCCHad, I/IaKaT HaCTeHHBIN,
LITaHT'eHLIUPKY/Ib, aHA/IA3aToOP
€02, BJIa&YKHOCTH, TeMIlepaTryphbl
BO3/lyXa C usb BbIXO[|OM,
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MyenbHast Tieub, Becbl cs-200,
Bechl 1aboparopHbie ad5,
MHKPOCKOI mieam pb-22,
MHKPOCKOIT MOC, MUKPOCKOIT
MeTaM B 21,1 ¢ KOMILJIEKCOM
BH3yan3aliiy 300pakeHus,
MOHHUTOD KaueCTBa BOJbI,
HYTPOMETp, MPUHTEP Samsung
ml-1210, ripoekTop viewsonic
pjd6543 w, pa3pbiBHast MallllHa,
KOMITbIOTEp B cOope,
criekTpooTomMeTp
9KO0JIOTUYECKOTO KOHTPOJIS,
3/IEKTPOHHBIN U3Mepuresns ph,
B/IA)KHOCTH, TeMIlepaTyphl U
ocBeljeHHOCTH nouBkl ph300,
BeChI arnTeyHble, KOHAYKTOMETD
hmdigittai com80-bu, rokcmeTp
uudpoBoii smart sensor k813,
MUKpOMeTp MK-25 1 K.,
MHUKpPOMETP MK-25 2 KJ1., Habop
apeoMeTpOB, TEPMOMETP C
dbyHKLUMeN u3MepeHUst
B/IQ)KHOCTH BO3/yXa,
MeTeOCTaHLIYs1, TOPTaTUBHBIM
IITYyMOMep, U3MepHUTe/ib YPOBHS
3ByKa smart Serser, [03UMeTp
n6or-06T.
[TporpaMmMHOe obecrieueHHe

1. Office Professional Plus

2. Windows

3. Bpayzep Google Chrome

Aynutopus 102(UT®D)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

Iocka knaccHasi, yueOHast
MebeJsTb, MpoeKTop optoma x316,
9KpaH HacTeHHbI dinon manual
160x160.

Aynutopusi 104(UTD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI11 KOHTpO/S U
arrecralyu

OkpaH Ha 1raryse 200x200 mw
144047, nocka KjiaccHas,
yuebOHast Mmebeb.

Aynutopusi 110(UTD)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauuu, [171s1 KOHTpOJIsi U
arTecTaluyu

Kowmristotep B cbope, TipuHTED,
yuebHast Mebesib, JoCKa
KJIacCHasl.
[TporpammHOe obecrieueHve
1. Office Professional Plus
2. Windows
3. Bbpayzep Google Chrome

Aynutopus 111(UTD)

Iyt XxpaHeHus1 000Py0BaHUS

KoprmycHast meGertb.

CnyxebHOe TIOMelljeHHe
111AUTD)

st XxpaHeHuUs1 000py/[0BaHUS

Y4eOHO-MeTo/jue CKH1e
MaTepuabl, OPrTeXHHUKA,
TeXHUUECKUe CPe/ICTBA 00yueHwUs.
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Aynutopus 201(UTD)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuuu, [171s1 KOHTpOJIsi U
arTecTauuu

Iocka KmaccHasi, yuebHast
Mebeb, UHTePAKTUBHAs /10CKa,
MYJIbTUMeIUNHBINA TTPOEKTOpP ,
KOMITbIOTEp B cOope.
[TporpaMmMHOe obecrieueHHe

1. Office Professional Plus

2. Windows

3. Bpayzep Google Chrome

Aynutopus 204(UT®D)

CemuHapckas, [ns
KOHCY/IbTalWH, [I/11 KOHTpO/S U
arrecrauuy, s XxpaHeHUst
obopyznoBaHus

KommyTarop d-link, ncrounuk
6ecriepeboitHOr0 TTMTAaHUS apc,
KOMITbIOTEp B cOOpe, TIPUHTED
canon lbp 2900, ckaHep epson
1270, yuebHast Mmebestb, OCKa
KJIaCCHasl.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. bpaysep Google Chrome
3. Cucrema
JVCTaHLIOHHOTO
obyuenusi Moodle

Cny>xebHOe TIOMelljeHHe
204A(UTD)

st xpaHeHus1 060py/[0BaHUS

YuebOHO-Har/sjHbIE MaTepHaIbl.

Cny>xkebHOe TIOMeIIIeHre
205A(UT®D)

Iyt XxpaHeHus1 000py0BaHUS

YuebOHO-Har/IsI[HbIE MaTepyaJIbl.

Aynutopus 206(ITD)

JlexunoHHas, CemuHapckas, s
KOHCY/IbTalH, [1/19 KOHTposis 1
arrecrauyy, s XxpaHeHUs
obopyzmoBaHus

MeToMiuecKre MaTepuaiibl,
yueOHasi Mebesib, KOMITbIOTEP B
cbope.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome

Aynutopus 207(UT®D)

it camocTosITe/TbHOM PabOThI

YyeOHO-MeToJruueCKast
nuTeparypa, KoMrbioTep B cOope,
My canon sia3epHbiii mf 3228,
HeTOyK lenovo idea pads10-3c
intel atom n455, 1gb,1, npunrep,
yuebHasi Mmebeb.
[TporpammMHOe obecrieueHue

1. Windows

2. Office Professional Plus

3. Bbpay3ep Google Chrome

Aynutopusi 208(UTD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI/11 KOHTpO/S U
arrecralyu

Iocka knaccHasi, yueOHast
Mebesb, HACTeHHBIN 3KpaH
scteenmedia 200x153, ipoekTop
lg dx-130, KommnbtoTep B cOOpe.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

3. Bbpay3ep Google Chrome
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Aynutopust 210(UTD)

[nst KoHCynbTaui, s
XpaHeHUst 000pyI0BaHUS

Metogrueckue MaTepualbl,
KopItycHasi Mebesnb, mpuHTep hp
laserjet pro m125ra nasepHoe
My , KOMITbIOTEp B cOope.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. bpay3ep Google Chrome

Ayputopus 301 YuranbHbid 3a1
(anekTpoHHBIM Kartasor)(PM)

[lnst camocTosiTeNIbHOM paboThl

KommnbtoTepsl B cbope, yueOHast
Mebesb, IPUHTEP samsung,
ckaHep hp scanyet g2410.
[TporpammMHOe obecrieueHue
1. Bbpaysep Google Chrome
2. Office Professional Plus
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