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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
npodeccuoHanbHOM  oOpasoBarenbHOoM — mporpammbl  20.03.01  TexHocdepHas
6e3oracHocTh npodunk Hazazop B chepe oxpaHbl Tpyla U TOTOBHOCTH K Upe3BbIUaliHBIM
CUTyal[usiM, OfI0OpeHHOro yueHbIM coBeToM bupckoro dummana Y dbuUMCKOro
yHUBEpPCUTEeTa HayKyd U TexXHonorui (mpotokos Ne7 ot 27.02.2026 1) U yTBEp)KJeHHOTO
nvpekTopoM bupckoro gunuana 27.02.2026.

3aB.Kadenpori  kKadeapbl  TeXHONOTHUECKOTO _nodnucaHo DIIIT [Takuposa M.T.
00pa3oBaHusl (HaumeHosaHue Kagedpbl pazpabomuuka

npozpammnl)

Pa3paboTurK Mporpammbl noonucavo JIIIT Bbananrok H.A.
PykoBozuTe b 00pa30BaTe/IbHOM MPOrPaMMbI noonucavo JI]IT [MTenesibkeBuu E.B.



1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llesib W3yueHUs AWCLMIUIMHBL: (JOPMHUPOBaHKE Yy CTY/E€HTOB 3HaHUM O CTpPOeHWH, (HPU3UYeCcKHX,
MeXaHUUeCKUX U TeXHOJIOTMYeCKUX CBOMCTBaX MaTepuasoB; C()OPMUPOBaTh Y CTY/AEHTOB Ipe/CTaB/IeHUs
00 OCHOBHBIX TEH/IEHLIMSIX W HAIlpaBJIe€HUSIX Pa3BUTHSI COBPEMEHHOTO TEOPETUYECKOTO W TPUKJIAJHOTO
MarepuaoBe/ieHNs], TprHobpeTeHre YMeHUI U BiajeHui (OpMHUPOBaHMS M YTIPaBIeHUs] CTPYKTYpPOH U
CBOMCTBAMM MaTepyasioB TpPU MeXaHUUeCKOM, TepMHUeCKOM, paJuallMOHHOM W JpyTrux BHJaX
BO3/lefiCTBUA Ha MaTepuas, 0 MexaHu3Max (pa30BbIX U CTPYKTYPHBIX MpeBpalleHHsIX U UX 3aBUCUMOCTH OT
YCJIOBUH TeIIoBoi 06paboTKH, He0OXOAKMBIX [i/isi 0CBOeHHs paboueii mpodeccuu

1.2. IlepeyeHb NJIAaHUPYEMBIX Pe3y/IbTaTOB 00yueHHUsI M0 AMCLIMIIINHE, COOTHECEHHBIX C
IIAaHMPYeMBbIMH pe3y/IbTaTaMHU 0CBOeHHUsI 0CHOBHOM NpodeCcCHOHA/IBLHO 00pa3oBaTe/IbHOM
NPOrpamMMbI

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLATIIMHE

[TnaHupyeMble pe3y/bTaThl 0CBOEHMUS
OCHOBHO¥ mpodeccroHaTbHON
obpa3oBarebHOM TIPOrPaMMbI
(KOMITETEeHIIWH, 3aKpeTUIeHHbIE 3a
JIWCLIATIIMHOMN)

KO/
KOMITeTeH
L[UH

HalMMeHOBaHHe
KOMIIeTeHIIUH

Ko/ v HaMeHOBaHHe WHWKATOpa JOCT)KeHUs] KOMITeTeHLIUH,
3aKperyIeHHOT0 3a AUCLIUTITUHON

OIIK-1

CriocobeH yuMThIBaTh
COBpeMeHHbIe TeH/|eHLIH
Pa3BUTHS TEXHUKU U
TeXHOJIOTUM B 0bsacTu
TexHOC(hepHOU
0e30I1acHOCTH,
H3MepUTEe/IbHOM U
BBIUMC/TUTE/ILHON TEXHUKH,
MH(bOPMaI[MOHHBIX
TEXHOJIOTHI TIPY pellieHnn
THIOBBIX 33/1au B 06macTu
rpogeccroHaIbHOU

JlesiTeTbHOCTH, CBSI3aHHOM C

3alMTON OKpY’Karolein
cpezbl u 0becrieyueHEM
6e30MacHOCTH YesioBeKa

OIIK-1.1. 3HaeT coBpeMeHHble TeH/|eHLIUHA Pa3BUTUS TEXHUKU
Y TeXHOJIOTHH B 06/1acTH TexHocdepHoi 6e301acHOCTH,
M3MepUTEe/TbHOM U BBIUMC/TUTEIbHOW TeXHUKH,
VMH(OPMaL[MOHHBIX TeXHOJIOTUN

OIIK-1.2. YMeeT UcI10/1b30BaTh COBpeMeHHbIe
WH(POPMaI[MOHHBIE TEXHOIOTHY /IS pellieHUs] TUTIOBBIX 3a7iad B
obmacty npodeccroHaNBLHOM /1esTeTbHOCTH, CBSI3aHHBIX C
3alUTON OKpY’Karolel cpe/ibl U obecriedeHreM 6e30MacHOCTH
yesioBeKa

OIIK-1.3. [JeMOHCTpUpPYeT HaBbIKW UCII0/Ib30BaHUS
COBpPEMEHHOW TEXHUKHU U TEXHOJIOTUM B 00/1acTh
TexXHOC(hepHO 0e301TaCHOCTH, U3MEPUTETLHOMN U
BBIUMC/TUTE/TbHOW TeXHUKH, UH()OPMALIMOHHBIX TeXHOTOT U
TIpY PelleHnH TUTIOBBIX 3a/jau B 00/1aCTH 3allUThI
OKpY>Karolel cpeibl U obecrieueHust 6€30MacHOCTH YeioBeKa

2. CTpyKTypa U TPyA0eMKOCTb JUCLIUILIUHbI

OO6mmiass TpymoeMKOCTh (00beM) AWCLUIIIMHBI COCTaB/sieT 6 3aueTHble eAWHUIBI (3.e.), 216
akaZieMrueCcK1X 4acoB.

Tabsuia 2 — O0beM JUCLUIINHEI



o Bcero, KonmuecTBo yacoB B
Bugpl yueOHOM paboThI
4yacoB ceccum
OO0111ast TPYZI0EMKOCTD AUCIUTTAHBI 216 4 ceccus - 72
S5 ceccud - 144
KonTtakTHast paboTa 00Oyuaromuxcsi ¢ rperojaBaresieM 1o 20 4 ceccus - 10
BU/IaM YueOHBIX 3aHATUH (BCETO) 5 ceccus - 10
B TOM YHCJI€:
JIEKLINU 8 4 ceccus - 4
5 ceccud - 4
71a00paTOpHbBIE 3aHATHS 2 5 ceccus - 2
MpaKkTU4YeCKue 3aHsATHS 10 4 ceccus - 6
5 ceccus - 4
Hpyrue Buap pabot B cOOTBeTCTBUU C YTI:
KOHTpOJIbHasi paboTa 0
KOHCY/TbTallun 1 5 ceccusd - 1
CamocTosTebHast paboTa o0yuaromuxcs (BCero) 196 4 ceccus - 62
5 ceccud - 134
U3 Hux:
KOHTPOJIb 34.8
DKP:
3auem 0
3auem C OyeHKol 0
Kypcoeasi paboma (npoekm) 0
3K3aMeH 1.2 5 ceccus - 1
3 Copep:xaHue JUCLUIIMHBI
Tabmuiia 3 — CofepkaHyie JUCIUITITAHBI
Ne |Pa3gen (TeMa) AMCLIUTUTMHBI Bugel gearensHOCTH dopmMma TekyI11ero
n/n Jlex, Jlab, |TI, |k, |CPC, KOHTPOM
yac. |uvac. |uac. |uac. |uac., |YCHEBAEMOCTH
2 Kypc / 4 ceccus
1 |3akoHOMepHOCTh (POPMUPOBAHUS CTPYKTYPbI
MaTepuasioB
1.1 | CTpoeHue U CBOMCTBa MaTepyasioB 2 13 Koncrekr

BBenenue. MarepuasioBeZieHHe Kak HayKa O
B3aMMOCBSI3U CTPOEHHs], COCTaBa U CBOMCTB
MaTepHuasioB U CIUIaBOB. Posib MaTepuasioB B
coBpeMeHHOU TexHHKe. Paborta
OTeUYeCTBEHHBIX U 3apy0e)KHbIX YUEHBIX B
obnactu

MarepuasoBeieHus. Kpucranmueckre u
amopQHble Tena. JneMeHTbI
kpuctanorpaduu. Kpucraniuyeckas
peleTKa, KpUcTaiorpaduieckrie WHAEKCHI.
AnusoTpornus v mommMopdr3M B MeTasuiax.
BnusiHue THra cBs3u (MeTaIiyeCcKou,




VIOHHOM, KOBa/IeHTHOM U T. /I.) Ha CTPYKTYpPY U
CBOMCTBA KpUCTaLIoB. ToueuHsle fedeKThl.
JlunetliHnble fedekThbl. [IoBepXHOCTHBIE
nedexTtsl. 2Kugkue kpuctamuibl. CTpyKTypa
HeMeTa/lJTn4eCKUX MaTeprasoB (IOJMMepHI,
CTEKJI0, KepaMHKa).

1.2

dopMupoBaHUe CTPYKTYPhl JIUTHIX MeTasljIoB

Kpucrannusauys MeTanios.
CaMonpou3Bo/IbHasA KpUCTA/I/IU3aLUs.
Hecamornpou3sBo/bHas KpUCTalInu3aLys.
dopmMa KpUCTalJIoB U CTPOCHHE CIIUTKOB.
[TonyyeHrie MOHOKpHUCTa/NI0B. AMOpP(HEBIe
Marepuasbl. HaHokpucTaueckue
MaTepuaribl.

14

KoHcriekT

1.3

dopMHpOoBaHKe CTPYKTYPBI
Ze(opMHUPOBaHHbIX MeTaJl/IOB

[TnacTuueckoe fedopMrpoBaHre MOHO- 1
TMOJIMKPUCTAJIJIOB. MexaHu3M I1J1aCTUYeCKOro
nedopmupoBanust. OcobeHHOCTH
JehopMrpOBaHKs MOHOKPHUCTAIIOB.
[edopmupoBaHue MOJTMKPUCTAIOB.
[HedopmrpoBaHue 1Byx(a3HbIX CIIJIaBOB.
CBoiicTBa X010HOZEe(pOPMHUPOBaHHbIX
MeTaJI/I0B U cruiaBoB.Hakren, Bo3Bpar u
pekpucTa/u3anys. BivsiHue xonogHou
M71aCTUYECKOH Aie(popMaLiiy Ha CTPYKTYPY U
coyicta Meta/yoB. Haksern. Tekcrypa
nedopmaruu. Bosspar. ITpouecc
nosiMronusanuu. [lepsuunas
pekpucta3anus. CobuparesbHast
pekpucTa/u3anys. PakTopel, BAUAIOLIME Ha
pasmep 3epHa [10Cjle peKpUCTa/l/IM3aLvu.
TekcTypa pekpucraiivsanuu. Msmenenue
CBOWCTB MeTaJljla TIpU PeKpUCTa/TU3aL|H.
XosoaHast ¥ ropsiyas fehopMariysi.

14

IIpakTyeckue
paboThI

1.4

BiusiHue X¥MMUeckoro cocraBa Ha
PaBHOBECHYO CTPYKTYPY CIUIaBOB

MeTo/ipl TOCTPOEHUS [UarpaMM COCTOSTHUSI.
Ornpe/iesieHre TEPMHUHOB: CIUIaB, CUCTEMA,
KOMITOHeHT, (a3a. [IpaBusio ¢a3. TBep/bie
PaCTBOPBI, IPOMEXKYTOUHbIE (a3bl, UX
CTpOEHHe W CBOMCTBA. /TuarpaMMbl COCTOSTHUS
JBOMHBIX CIJIABOB: JarpaMMa COCTOSIHUS
CHCTEMBI C ITOJTHOW PAaCTBOPUMOCThIO
KOMITOHEHTORB B TBEP/IOM COCTOSTHUH,
JMarpaMma COCTOSTHUSI CUCTEMBI C
OrpaHUYeHHOH PaCTBOPUMOCTBIO
KOMIIOHEHTOB B TBEP/[OM COCTOSIHUH C

10

ITpakTnueckue
paboThI




IBTEKTUUECKUM U NePUTEKTUYECKUM
rpeBpallleHUsIMH, AarpaMmma COCTOSIHUS
cucTeMbl, 00pa3symollell XuMrueckre
COeIMHeHUs], [MarpaMma COCTOSIHHSI CUCTEMbI
C HaJIMyleM ToIMMOP(HOro npeBpalleHus y
KOMIIOHEHTOB. Pu3nuecKre U MexaHnueCcKue
CBOIICTBA CIJIABOB B PABHOBECHOM
COCTOSIHUH.

1.5

[narpaMma COCTOSIHUSL JKeJ1e30yT/IepOAUCThIX
CI/IaBOB

[Juarpamma COCTOSIHUSA KeJle30—L|eMeHTUT.
KomnioHeHTHI, (ha3bl, CTPYKTYypHBIE
COCTaBJISAIOLIMe CTael U OesibIX UyTyHOB, UX
XapaKTepHCTHKA, yCI0BUsS 00pa30BaHuUs U
CBoliCcTBa. Biusinue yrinepoja v MOCTOSIHHBIX
IIpYUMeCeU U JIeTUPYIOLUX 1eMeHTOB Ha
CTPYKTYPY ¥ CBOWCTBa CTaJIH.
Knaccudukaiys yrinepoaucTbix cTanei no
CTPyKType. BinsiHue y1erupyromumx
3/1EMEHTOB Ha MO/IMMOP(U3M KeJle3a.
CTpyKTypHbIe K/1acChl JIETHPOBAHHBIX CTalen
B YCJIOBUSIX PaBHOBECHS U
Harpesa./lrarpaMMa COCTOSIHUS JKejle30—
KpeMHUN—-YI1epo,. Pa3HOBUHOCTHU UyTyHOB.
Cepple uyryHbl. BEICOKOIIDOUYHbIE UyTYHBI.
YyryHbl C BEDMUKY/ISIPHBIM I'PaUTOM.
Koskue uyryHsl. MapkupoBKa, CTPYKTYpa,
cBoiictBa. [Tonyuerne. O6acTh IPpUMEHEHHUS.

11

KoHcriekT

Wroro no 2 Kypcy 4 ceccuu

62

2 Kypc / 5 ceccus

1

3akoHOMepHOCTb (POPMUPOBaHUS CTPYKTYPbI
MaTepuaoB

1.1

3aKOHOMEPHOCTh (POPMUPOBAHUS CTPYKTYPHI
MaTepHasoB

Teopusi TepMuUyeckoit 06paboTKU CTasu.
Buzibl Tepmuueckoil 00paboTKy CTamu.
Ouddysus B MeTannax v crjiaBax.
Tepmuueckast 06paboTKa Cry1aBoB, He
CBsi3aHHast C )a30BBIMU MTPEBPAILIEHUSIMU B
TBepZIOM cocTosiHUM. TepMuueckasi o6paboTKa
CII/TaBOB C TlepeMeHHON paCTBOPUMOCTBIO
KOMITOHEHTOB B TBEP/IOM COCTOSTHUH.
[TpeBpalieHust B CTa/ISIX MPU HarpeBe 10
ayCTEeHUTHOTO cocTosiHMsA. [IpeBpaijeHne
ayCTeHUTA MPU Pa3/TIMUHBIX CTETIeHSIX
nepeoxyaxeHus. [luarpamMmma

24

JlabopatopHasi
pabota




W30TEPMUYECKOTO pacriazia
TIepeox/IaXKIeHHOTo aycTeHuTa. [lepuTHOe
TipeBpaleHre. MapTeHCUTHOe TIpeBpallieHre
¥ ero 0coOeHHOCTU. BinsiHMe /1erupyrommx
3/IEMEHTOB Ha MapTEHCUTHOE TIpeBpallleHHe.
KpuTtrueckast CKOPOCTb OXJIaXKAEHUS 1
dakTopbl, BAUsIONIME Ha Hee. [IpeBpaliieHue
TIpY HarpeBe 3aKajleHHOW CTav. BiusiHue
TeMITepaTyphbl U MPO/I0/DKUTEILHOCTH HarpeBa
Ha CTPOEeHMe U CBOKCTBA 3aKa/IeHHOM CTaJu.
BrusiHWe JIerUpyrOIIUX 37IEMEHTOB Ha
nipeBpailjeHue Tpu otiycke. ObpaTtumast 1
HeoOpaTyUMasi OTITyCKHasi

XPYITKOCTb. T€XHO/IOTHST TEPMUUECKOM
006paboTku cTami. XMMHUKO-TepMHUUecKast
06paboTKa cTau.

MallimHOCTpouTe/IbHble MaTepHabl

2.1

KOHCTPYKL[I/IOHHI:IE MaTepHdJ/ibl

KoHcTpykumoHHast npouHocTs. Crany,
obecreunBaroIIlie >KeCTKOCTh, CTaTUUeCKYI0 U
LIMK/TUYECKYI0 TIPOYHOCTD. OO11He
TpeboBaHus, MpebsBIseMble K
KOHCTPYKLIMOHHBIM MaTepuasam.
KoHCTpyKIMOHHAast TPOUHOCTh U ee KPUTEPUH.
MeTo/ibl TOBBILLIEHUS] KOHCTPYKLIMOHHOMN
npouHocty. Knaccudukauys
KOHCTPYKLIMOHHBIX MaTepUasioB.
YrnepopucTbie cTanu 0OBIKHOBEHHOTO
KauecTBa. KauecTBeHHbIe cTamu. MapKrpoBKa
JIeTUPOBaHHBIX cTasell. HuskonernpoBaHHbIe
CTPOMTeJIbHBIE CTa/u. JlernpoBaHHbIe
MallIMHOCTPOUTe/IbHbIe CTaIu (LjeMeHTyeMble,
y/nyulllaeMble, peCCOPHO-TIPY>KUHHBIE CTajIu).
VI3HOCOCTOVKHEe KOHCTPYKLIMOHHBIE CTaH.
XapakTeprcThKa U3HOCA U BU/IbI
W3HalllMBaHUs. Marepuarbl, yCTOMUUBBIE K
abpa3uBHOMY H3HAlllMBaHUIO. MaTepuasbl,
YCTOMUMBBIE K YCTA/TOCTHOMY M3HAILVBAHUIO.
Marepuarbl, yCTOMUMBBIEe K U3HALLIMBAHUIO B
YC/IOBUSIX OOJIBILINX /IaBlIe€HUN U yAapPHBIX
Harpy3ok. AHTU(QPUKLIMOHHbIE MaTepyasbl.
@pUKLMOHHbIE MaTepyabl.
[ITapyKOTIOIIUITHUKOBBIE CTa/iu. MaTepuarbl,
YCTOWUKBBIE K BO3[E€HCTBUIO TeMITepaTyphl U
pabouetii cpefibi

30

JlabopatopHasi
pabora

2.2

I/IHCTPYMEHTEI]'ILHI:IE MaTepHuaJ/ibl

MaTepI/IaJ'IbI AJI PEXYIIUX, U3MEPUTEJIbHBIX

30

[IpakTrueckue
paboThI




WHCTPYMEHTOB M /17151 00pabOTKU MeTasyioB
JlaB/IeHHEM. YT/IepOJUCThIE CTallH.
Hu3skonerupoBaHHbIe CTaslu.
beicTpopexyiue crand. ITopomkosbie
TBep/ble criyiaBbl CBepXTBep/ible MaTepHaJibl.
Crasu /7151 U3MEPHUTEeTbHbIX HHCTPYMEHTOB.
Cramm fj1s1 00pabOTKU MeTal/IOB /IaB/ieHUEeM

2.3

]_[BETHBIE MeTaJ/lJ/Ibl M CITJIaBbl

TuraH u ero crijiaBel. CBOMCTBA TUTaHa U €ro
CIU1aBOB. BiMsiHMe j1ernpyromyx 371eMeHToB
Ha CTPYKTYpPY M CBOMCTBA TUTAHOBBIX
criiaBoB. CBoiicTBa 6epusutusi. bepunveBbie
cruiaBbl.Mep U ee cruiaBbl. Mepb U ee
cBoiicTBa. OO1jast XapakTepruCTHKa U
K/IacCU(UKaLs MeJIHbIX CIU1aBOB. JIaTyHH.
bpoH3el. AnroMuHMN U ero criiaBbl. CBOKCTBa
amoMuHus. O611jasi XapaKTepruCcTUKa
aJFOMHHUEBBIX CI1aBOB. [ledopmupyembie
aJtOMUHMEBbIe CIUIaBbl. JIuTeiiHbIe
a/rOMUHMeBbIe CIUIaBbl. [ paHynupyemble
criaBbl. CriziaBbl Ha OCHOBe MarHust. Obiast
XapaKTepUCTHKa MarHUeBbIX CIJIaBOB.
[edopmrpyemble MarHieBble CI1/IaBbl.
JIuTeliHble MarHueBble CILIaBbI.

25

IIpakTryeckue
paboThI

2.4

Hemetannuueckue MaTepHdJ/ibl

ITnactmaccel. O61jast XapakKTepUCTHKa.
MexaHnueckue CBOMCTBA TePMOIJIACTUYHBIX
I1acTMacc. MexaHuueckre CBOMCTBA
TepMOpeaKTUBHBIX Iy1acTMacc.Kieu. Pe3uHsl.
Cocras pe3uH U 1acTorniacTos. HasHaueHue
KOMITOHEHTOB, COBMELAIOIINXCS U
HeCOBMelLalLUXCs — Harlo/IHUTesel. Posb
IIOPOLLKOBBIX HAIlOJIHUTE/IeN: CaX, OKUCU
KpPEMHMS U BOJIOKHUCTBIX HallOJTHUTE IeN:
OpraHuvecKue, CTeK/IssHHbIe, MeTa/UInueCcKye
BOJIOKHA U KopAblL.IIpuHIMIBI Co3aHus
KOMITO3ULIMOHHBIX MaTepuasoB.O0iias
XapaKTepUCTUKa. [JucriepCHO-YIIpOUYHeHHbIe
KOMIIO3ULIMOHHbIe MaTepuasbl. Bo/OKHUCTbIe
KOMIIO3ULIMOHHbIe MaTepUaJlbl.
KomrmosuionHble MaTepuassl Ha
HeMeTa/lJTN4eCKOM 0CHOBe. KOMMO3ULIMOHHbIe
MaTepuasbl Ha MeTa/UINueCKOU OCHOBe.
'MOpyAHbIE KOMITO3ULIMOHHBIE MaTepUasbl.

16

IIpakTyeckue
paboThI

2.5

JK3aMeH

Wroro 1o 2 Kypcy 5 ceccuu

134




Wtoro nmo AucCLMILIMHE 8 2 10 1 196
Tabnuiia 4 — JTabopaTtopHble pabOThI
Ne |HanmeHoBaHue y1abopaTopHBIX paboT O6bewm, yac.
n/m
2 Kypc / 5 ceccus
1. | MapkupoBKa KOHCTPYKLMOHHbIX MaTeprasaioB 2
Tabnuiia 5 — IIpakTHueckre (ceMUHApPCKXe) 3aHSTUS
Ne |HauMeHOBaHWe CEMUHAPCKUX U MPAKTUUECKUX paboT O6beM, yac.
/1
2 Kypc / 4 ceccus
1. | I[Inactuueckoe fedopMrpoOBaHHe MOHO- U 2
TOJIMKPUCTA/IJIOB. MeXaHHW3M I/1aCTUYeCKOTO
ZedopMUpoBaHusl.
2. |Hakrern, BO3BpaT ¥ peKpucTam3alys. Bausaue 2
XOJIOZHOM TJIaCTHYeCcKoU JiepopMaLiii Ha CTPYKTYpy U
cBoiicTBa MeTasioB. Haksnern. TekcTypa Aedopmanuu.
Bo3sspar.
3. [varpaMMbl COCTOSIHUSI IBOMHBIX CI/IaBOB: AdarpaMma | 2
COCTOSIHUSI CUCTEMBI C TIOJIHOM PACTBOPHUMOCTBIO
KOMITOHEHTOB B TBEPJOM COCTOSIHWM, JarpaMmma
COCTOSIHUSI CUCTEMbI C OTPaHUYeHHOU paCTBOPUMOCTBIO
KOMITOHEHTOB B TBEPJOM COCTOSTHUM C 3BTEKTUUECKUM U
MepUTeKTAYe CKUM TPeBpallleHUsIMH, TharpaMmma
COCTOSIHUSI CUCTEMBI, 00pa3yolel XuMUuJyecKue
COe/IMHeHUs], lMarpaMma COCTOSIHUSI CUCTEMBI C
Ha/MuveM MoauMopgHOTo NpeBpalleHust y
KOMIIOHEHTOB.
2 Kypc / 5 ceccus
1. | MapKuUpoBKa MHCTpPyYMeHTa/IbHbIX MaTeprasioB 2
2. |N3yueHue HeMeTa/uyIMUeCKUX MaTeprasioB 2




4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KoHTposnbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIsl ycieBaeMoCTH

TecToBbIe 3agaHusI

OmucaHue TeCTOBbIX 3a/laHWI: TeCTOBble 3aJaHus BK/IIOUAIOT TeCThl 3aKPhITOrO THMa (C OAHUM
MPaBWIbLHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/e0BaTeIbHOCTU UM Ha YCTaHOBJ/IEHHE
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHWE TECTOBBIX 3a/laHMM BBICTAB/ISETCS Ha OCHOBAHWUHM TIPOL[eHTa
3aJlaHUl, BBITIOJIHEHHBIX CTYJeHTAMU B TMpOLeCCe TIPOXOXKIAEHUs TPOMEXKYTOUHOTO U PYOEXKHOTO
KOHTPOJIs1 3HAaHUM

Tect 1 TUMa

B cTpykType criy1aBoB MeTacTabu/IbHOM [UarpaMMbl YKa)KUTe XUMUUEeCKHe COeIMHeHHsI:
cpeppum;

yemeHmum;

nedebypum;

nepaum.

[Tpy3HaKamMu reperpeBa CTasu SIBJISTFOTCS:

obpazosaHue MenKo3epHUCMOll CmpyKmypbl;

obpaszoeaHue KpynHo20 OelicmeumesnbHO20 3epHda;

nosyueHuro BuomaHwmemmogol cmpyKmypbl;

nosie/ieHue yuacmkog onadaeaeHusl N0 2paHuyam 3epHa U ux oKuc/aeHue.

Kaxkoe coziep>kaHue BpeIHBIX TIpuMeceii cepbl U (hocdopa coep>KUTCS B BBICOKOKAueCTBEHHBIX CTaISIX ?
0o 0,04% cepbl u 0o 0,035% ¢ocegopa;

0o 0,025% cepwbi u 0o 0,025% ¢ocgopa;

00 0,015% cepwbi u 0o 0,025% cpocopa;

cepa u ¢pocpop omcymemayiom.

TeCThbI 2 TUIIA

1. Pacmono)ute CaeAyroIiye rPyIibl PeXXYIUX HHCTPYMEHTaIbHbIX MaTepHasioB B TIOPS/IKe
BO3PACTaHUsI UX TBEP/OCTH:
ObICTpOPEXYII[He CTaIu
TBep/[ble CTIABbI
peXylias KepaMHKa
TIPUPO/IHBIN anMa3s
2. Pacrniono)kute caeayroliye rPyIbl PeXYIUX HHCTPYMEHTaIbHbIX MaTepHasioB B TIOPS/IKe
BO3PACTAHUSI UX TETJIOCTOMKOCTH:
TBep/ible CI/IaBbl
OBICTPOPEXYIIHE CTa/HU
peXylias KepaMHKa
TIPUPO/IHBIN anMa3s
3. Pacrionio)ure caeyolye rPyibl PeXYI[UX HHCTPYMEHTabHbIX MaTepHasioB B TIOPS/IKe
BO3PACTaHUsI UX TBEP/IOCTH:
ObICTpOPEXYII[He CTaIu
TBep/[ble CTIABbI
peXylias KepaMHKa
TIPUPO/IHBIN anMa3s
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MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

OrnucaHre MeTOIMKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBBIX 3a/IlaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T10/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6an1ax):

- 9-10 6a//I0B BLICTAB/ISETCS CTY/IEHTY, €C/IA TIPOLIeHT MPaBU/ILHO BLITIOJTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBnsieT 81 — 100 %;

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TTPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6asINIoB BLICTAB/ISIETCS CTY/EHTY, eC/U MPOLIEHT TPaBUILHO BBITIOJTHEHHBIX T€CTOBBIX 3aZlaHUM
coctaBnseT 40 %;

KoHcniekT
BOIIPOCHI /151 KOHCIIEKTUPOBAHUS

Tema 1 CTPOEHME 1 OCHOBHEIE CBOMICTBA METAJIJIOB U CITJIABOB

. B ueMm cy1HOCTbh MeTa/yInyeCcKoro, MOHHOIO M KOBaJIBHTHOI'O TUIIOB CBSI3U?

. KakoBebI XxapakTepHble CBOKWCTBa METa/IJIOB U YeM OHU OIpesle/siFoTCsA?

. UTo Takoe snemMeHTapHas siuerka?

. Uto Takoe monuMopdusm?

. UTo Takoe mapameTp KpHCTa//INYeCKOW PeLleTKH, MJIOTHOCTh YIaKOBKH U KOOPAWHALIMOHHOE YMCIIO?
. Buzpl [ycnokanyii M UX CTpoeHue.

. KakoBbI TepMoiiHaMuyecKyre yCa0BUS (pa30BOro MpeBpallieHus?

. KakoBeI mapameTpel npoliecca KpyUcTau3aniu?

10. Yro Takoe nepeoxsiakgeHue?

12. ®opMbI KPHUCTaIIOB U BIMSTHUE PeasbHOW CpeJbl Ha TpoLjecc Kpructamm3anun. Obpa3oBaHue
J€H/IPUTHON CTPYKTYPBHI.

13. B uem CyIIHOCTb MOAU(PUIIMPOBAHUS?

14. Uto Takoe KOMITOHEHT, (ha3a, GU3MKO-XUMHUUeCKasi CCTeMa, YUC/I0 cTereHel cBoOobI?

15. TIpuBearTe 00BsICHEHHE TBEPAOTO PACTBOPA, MeXaHWYeCKOW CMeCH, XUMHUEeCKOTOo (MeTa/llTdeCcKOoro)
COeJIMHeHUs.

16. Uto mpeacTaB/istoT COO0# TBep/ble PACTBOPHI 3aMeIleHUs U BHeIPeHUsT?

17. Kak cTposTCs ArarpamMsbl COCTOSTHUSA?

18. Kakum o6pa3om ompeesnsiroTcst cocTaB (a3 ¥ X KOIMYeCTBEHHOe COOTHOIIeHHe?

19. B ueMm pasnuuuve MeXy 3BTeKTOMHBIM U 3BTeKTHUYeCKUM IpeBpallleHUs MU ?

20. Byl TMKBaLy ¥ METO/bI UX yCTPaHeHUs.

Tema 2 XXEJIE3OYIJIEPOVCTBIE CIIVIABBI

1. Yto Takoe ¢eppuT, ayCTEHUT, MIEP/IUT, LIEMEHTUT U Jiefje0yput?

2. Kakue nipeBpalljeHUst TPOUCXOJAT B CIjlaBax Mpu Temneparypax Ax, A2, A3, AA, Acml

3. ITocTpoiiTe ¢ momoIIbto NpaBusa (a3 KpuByro oxnaxzaeHus s ctanu ¢ 0,8% C -u g uyryHa c 4,3%
C.

4. KakoBbI CTPYKTypa 1 CBOMCTBA TEXHIUUECKOTO >KeJie3a, CTalu 1 6eoro uyryHa?

5. B KaKuX yC/I0BUSX BblZle/sIeTCs IePBUYHbIM, BTODUUHBIA WU TPETUUHBIA LIEMEHTHUT?

6. KakoBo cTpoeHue nefebyputa Mpyu KOMHAaTHOMN TeMIlepaType, HEMHOTO BBIITIe BTEKTOU/THOU
TeMriepaTypbl 727° C ¥ HEMHOTO HM)Xe 3BTeKTUUeCKol TeMriepaTyphsl 1147° C?

7. Kak BIMAIOT JIeTUPYIOLIYe 3/IeMeHThI Ha MOI0KeHe KPUTUUeCKUX TOYeK JKese3a U CTaau?

8. Kakue yierupyoliiyie 371eMeHThbI SIB/ISIIOTCS KapOu10-06pa3yrommu?

9. Kakwe yervpyoiye 3/ieMeHThI CIIOCOOCTBYIOT rpadyUTH3aLum?

10. Kak B/usitoT JIerupyroiiye 371eMeHThl Ha CBOMCTBa (heppyTa U ayCTeHWTa?

11. Kak k/1accupUIMpPyIOT JIeTUPOBaHHbIE CTA/U 10 CTPYKTYpe B PABHOBECHOM COCTOSIHUU?

OO NUTES WN =
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12. B yueM oT/IiuMe Cceporo uyryHa ot 6emoro?

13. Knaccugukaiysi 1 MapKMpoBKa CepbIX YyT'YHOB.

14. KakoBbI CTPYKTYPBbI CepbIX UyT'yHOB?

15. Kak nonyyaroT BbICOKOIPOUHbIN uyryH? Ero cTtpoeHue, cBoiicTBa i Ha3HaueHve. 16. B uem paznuune
B CTPOEHHH KOBKOTO U MOJU(ULIMPOBaHHOIO UyTYHOB?

17. CpaBHUTE MexaHUUeCKHe CBOMCTBA CEPOro, KOBKOTO M BbICOKOIIPOYHOI'O UyTyHOB.

BOIIPOCHI 4Ji1 KOHCTIEKTUPOBAHUA

Tema 1 CTPOEHME 1 OCHOBHBIE CBOMICTBA METAJIJIOB U CITJIABOB

. B uem cymHoCTh MeTa/yIMyeCckoro, MOHHOIO ¥ KOBa/IeHTHOI'O TUITOB CBSI3U?

. KakoBbI xapakTepHble CBOKWCTBa META/IJIOB U YEM OHU OTpeJe/siFoTCs?

. UTo Takoe s5emMeHTapHas s;uerkKa?

. Uto Takoe nonuMopgpusm?

. UTo Takoe nmapameTp KpUCTa/VIMYeCKOM PelleTKH, IVIOTHOCTh YITAaKOBKY Y KOOPAUHALIMOHHOE YUCIIO?
. Buzpl yucnokanyii M UX CTpoeHue.

. KakoBbI TepMojMHaMryecKue yc1oBUs (ha30BOr0 MpeBpalieHus?

. KakoBbI ntapameTpsl Iporiecca KpyUcTasamsanuu?

10. Yto Takoe nepeoxiaxzieHue?

12. dopMbl KPUCTA/IOB U BUsIHKE peasibHOM Ccpe/ibl Ha MpoLjecc KpucTanau3auyu. O6pa3oBaHue
JeH/IPUTHOU CTPYKTYPBI.

13. B uem cymHOCTh MOAU(MULIMPOBAHUS?

14. Uto Takoe KOMITOHEHT, (ha3a, HU3UKO-XUMHUUECKasi CUCTeMa, YUC/I0 CTereHel cBoOobI?

15. TlpuBesuTe 06BsiICHEHHE TBEPJOr0 PaCTBOPa, MeXaHUUeCKON CMeCH, XUMUUeCKOTo (MeTal/TiueCcKoro)
COeJJHEeHMUsI.

16. UTo mpeacTaB/sOT COO0M TBep/ble PACTBOPHI 3aMeIleHUs U BHeIPeHus?

17. Kak cTposTCcs AuarpaMmmsl COCTOSTHUA?

18. Kakum 06pa3om orpee/sitoTcst CocTaB (a3 U X KOIMYeCTBEHHOe COOTHOIIeHWe?

19. B ueMm pasnmuuue MeXAy 3BTeKTOMAHBIM U 3BTeKTUUeCKUM IpeBpallleHUsAMU ?

20. Bup! IMKBaLy ¥ METO/bI UX yCTPaHeHUs.

Tema 2 J)KEJIE3OYTJIEPOAUCTBIE CITJTABBI

1. Yro Takoe ¢eppuT, ayCTeHUT, MEPJIUT, LIeMEeHTUT U JieieOypuT?

2. Kakue npeBpallleH!s IPOMCXOAAT B CIIaBax IpU Temreparypax Ax, A2, A3, AA, Actl

3. ITocTpoiiTe ¢ moMoI1bo NpaBu/ia Ga3 KpuByro oxnaxkgenus s cramu ¢ 0,8% C -u anis uyryHa c 4,3%
C.

4. KakoBbI CTPYKTYypa 1 CBOMCTBA TEXHUUECKOTO KeJie3a, CTalu U 6esoro uyryHa?

5. B Kakux yC/10BUAX BblZe/ISIeTCs [IepBUYHbIN, BTODUUHBIA WU TPETUUHBIM LIEMEHTHUT?

6. KakoBo cTpoeHue efieOypuTta Mpy KOMHATHOM TeMIiepaType, HEMHOTO BhbIllIe SBTeKTOU/IHOM
TeMmneparypsl 727° C 1 HEMHOIO HU>Xe IBTeKTUUeCKOU TeMrieparypsl 1147° C?

7. Kak B/IMAIOT JIerMpyroLliyie 3/1eMeHThl Ha IT0JI0KeHre KPUTUUeCKUX TOYeK yKeJjle3a U CTalu?

8. Kakue nerupytolyie s7ieMeHTHI SIB/ISIOTCS KapOuj0-00pasyomymMu?

9. Kakwe jilerupymoiye 3/ieMeHThI CIIoCOOCTBYIOT rpaduTH3aLUM?

10. Kak BIUsIOT JIerMpytoLye 3/1eMeHThl Ha CBOMCTBa eppUTa U ayCTeHUTa?

11. Kak k/1accu(puLMpYOT JIeTUPOBAHHBIE CTa/IU 10 CTPYKTYpe B PABHOBECHOM COCTOSIHUU?

12. B yem oT/IiuMe ceporo UyryHa ot 6enoro?

13. Knaccugukaiys 1 MapKMpoBKa CepbIX YyT'YHOB.

14. KakoBbl CTPYKTYPBbI CepbIX UyT'yYHOB?

15. Kak nonyyaroT BbICOKOIPOUHBIN uyryH? Ero cTpoeHue, cBONCTBa i Ha3HaueHue. 16. B uem pasnuune
B CTPOEHHH KOBKOT'O U MOJU(ULIMPOBaHHOIO UyTYHOB?

17. CpaBHUTE MexaHUUeCKHe CBOMCTBA CEPOro, KOBKOTO U BbICOKOIIPOYHOI'O UyTyHOB.

OO NUThA WN -
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METO,[[I/ILIECKI/IQ MaTepHrdaJibl, OIpe/e/drolire Ipoueaypy OleHHMBAHWA BBITTIO/THEHHSA KOHCIIEKTA

Hanucanue fjomaliiHero KOHCIeKTa: KpaTko, CXeMaTU4YHO, T0C/ieloBaTe/IbHO (PUKCUPOBATh OCHOBHbIE
TI0JI0KeHMUsI, BBIBO/IbI, (DOPMY/TUPOBKU, 000011[eHHSsI; TTOMeUaTh Ba’KHbIE MBIC/IM, BBIJIE/SITh K/TIOUeBbIe
C/10Ba, TepMUHBL. [IpoBepKa TepMHUHOB, TTOHATHM C MOMOLLBIO SHLMKIIONENM, CJIOBapeu, CIIPaBOYHUKOB C
BBITIMCBIBAHHEM TOJIKOBaHUM B TeTpa/ib. O003HAUUTh BOTIPOCHI, TEPMUHBI, MaTepHasl, KOTOPhIM BbI3bIBAaeT
TPYAHOCTH, TIOMETUTh U MONbITAThCSI HAUTH OTBET B peKOMeHAyeMou uTeparype. Eciu camocTosiTensHO
He yJiaeTcsi pa30bparbcsi B MaTepuase, HeobxoauMo copMyIMpoBaTh BOMPOC U 3a/iaTh TMperofiaBaTesito
Ha KOHCYJIbTaLUM, Ha TIPAKTUYECKOM 3aHATUU. YIeJIUTb BHUMaHue C/1eyIOLUM ITOHATHUAM
(mepeuwciieHye MOHATUN) U JIp.

"3auTeHO0" KOHCIEeKT neKLyi MpefoCTaBieH B ClieljuabHO OTBeJeHHOW /1Sl 3TOT0 TeTPajiu;

"He 3auTeHO" KOHCMeKT /ieK11ii He TIpe/loCTaB/ieH

IIpakTHueckue padoThI

[TpakTueckue paboThl, SIBJSIOTCS Ba)KHbIM MCTOYHMKOM IO3HaHMs HOBOTO MaTepuasa, CIoCOOCTBYIOT
(hOPMHPOBAHUIO U COBEPIIIEHCTBOBAHUIO MTPAKTUUECKUX YMEHHH 1 HaBBIKOB 00yJarOIIXCS.

TeMaTHKa MPaKTUYeCKUX paboT

MapkupoBKa cTajiel ¥ YyryHOB

Ifenb: Hayuntbcs onpefieniiTb XMMUUEeCKU COCTaB M K1acCU(ULIMPOBATh CTa/Iy M YyTryHa M0 UX MapKam.
ITopsidok eébinosHeHust pabombi:V13yunTh MapKUPOBKY CTasield ¥ 4yryHOB.PacmmdpoBaTh MapKu craneit
Y UyryHOB. Pe3ynbraThl paciindpoBKy 3aHeCTU B Tabnuily.C/esiaTh BHIBOZbI, OTMCAB XapaKTepUCTHUKH
CTaJlel ¥ YyTYHOB, 3a/I0’KeHHbIe B MAPKUPOBKE 3TUX CI/IaBOB.

Bri60op marepuranoB /i/isi KOHCTPYKLM# 110 UX Ha3HAUeHUIO U yCJIOBUSIM IKCILTyaTaliu

IJean: OnipenensiTb CBOMCTBA CTasel 1Mo UX MapKUPOBKe M BLIOMPATh MAapKy CTasM /ijisi KOHKPEeTHBIX
YCJIOBUH 3KCIITyaTaliy U3Jie/Iui U3 Hee.

ITopsidok eébinoHeHust pabombi: VI3yunTb OCHOBHBIE 00/1aCTH MTPUMEHEHHsI Pa3/IMUHbIX BU/IOB CTa/lU U
B/IMsSIHE XMMHUUECKOTO COCTaBa Ha ee CBOWCTBa. BribpaTh Marepuarn Jjisi U3rOTOB/IeHUS U3/ e/nit
paboTaroIMX B Pa3HBIX YCJIOBUSX IKCIUTyaTalyi. CBOM BBIOOP 000CHOBATS.

MeTozryecKrie MaTepuasbl, OTIpeZesoLye TIPoLelypy OLieHHBaHHs BBITIONHEHUs] TIPAKTUYeCKUX paboT

OmnucaHue MeTOAWKU OLIeHWBaHUs BLITIOJIHEHVS] HPAKTHYeCKHX PaboT: OlleHKa 3a BbITIOJTHEHHe
TeCTOBBIX 33/laHUI CTaBUTCS] HA OCHOBAHWM 3HaHMS TeOpPeTHYeCKOro MaTtepuasia o Teme rpakThuyecKoi
paboThl, yMeHHI 1 HAaBBIKOB TIPMMeHeHUsl 3HaHUM Ha MpakTHUKe, paboThl ¢ 060pyA0BaHNEM,
aHa/IM3UPOBATh Pe3y/IbTaThl MPAKTUUECKOM PaboThI.

Kpurtepuu oLieHKU:

- OTJIMYHO BBICTaB/ISETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCS 3HaHHMS TeMBI, L|eJId U 3a/jau MpaKTUueCKoi
paboThl, XoZia paboThI, IPUMEHsIEMbIX METOJUK UCC/Ie/JOBaHus; IeMOHCTPUPYETCS MOJTHOe 3HaHWe
TeOpeTHUeCKOro MaTepHa’ia Mo TeMe MPaKTHUeCKoi paboThl (B mpowecce 06CyXeHus, TIpYU OTBeTe Ha
KOHTDOJIbHBIE BOTIPOCHI); J€MOHCTPUPYIOTCSI YMEHUSI M HaBbIKK PaboThl ¢ 060pyA0BaHUeM, IIPUMeHeHUst
3HaHUS Ha TIPAaKTHKe, aHa/lu3a pe3y/IbTaToB MTPAaKTHUeCKOW paboThl v HOPMYIHMpPOBAaHKE BBIBOJOB,
B/Ia/leHVe HaBblKaMU MPUK/IaJHOU [1esiTeIbHOCTH;

- XOPOILIO BBICTABJISIETCS CTY/EHTY, eC/IU JIeMOHCTPUPYIOTCSl 3HaHUS TeMBbl, Lie/IU U 3a/iad NPaKTH4eCKOM
paboThl, XoZia paboThl, UMErTCsl TIpobesibl B 3HAHWU MPUMeHsIeMbIX METOAUK UCC/Ie0BaHMS;
JIeMOHCTPHPYeTCs HeTIo/THOe 3HaHKe (DaKTHueCcKOoro MaTepHasa 1o TeMe IMPaKTH4eCcKoi paboThl (B
nipotiecce 00Cy»K/1eHUsl, TIPU OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); 1I€MOHCTPUPYIOTCSI HEKOTOPbIe
HeJJ0CTaTKX yMeHusi paboTtats ¢ 000pyzoBaHeM, IPUMEHSITh 3HaHWs Ha MIPAaKTHKe, HeJIOCTATKH BIIaJieHHs
HaBbIKaMU MPUK/IaJHOM /IesiTe/IbHOCTH U CIIOCOOHOCTH aHa/IM3UPOBaTh Pe3y/bTaThl IIPaKTHUeCKOU
paboTbl, (OpMyTMPOBATh BBIBO/IBI, TIPOC/IEXKUBATh TIPUUMHHO-C/IeCTBEHHBIE CBSI3U;

- Y[OB/IETBOPUTE/BHO BBICTAB/ISIETCS CTY[E€HTY, eC/Id JeMOHCTPUPYIOTCS HelloJ/IHbIe 3HaHUS Lie/iv U 3a/au
TpaKTU4eCKOi paboThl, Xo7ia paboThl, MPUMEHsIEMbIX METOIUK MCCIe0BAHMS; 1eMOHCTPUPYETCS
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HeIoJIHOe, HeCUCTEMHOe 3HaHKe TeopeTHUeCKOro Marepuaria 1o TeMe TpakKThU4decKor paboTsl (B rporjecce
o0Cy>KjeHUs], TIPY OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HeZIOCTaTKU B
yMeHHr paboTaTh ¢ 060py0BaHNeM, IPUMEHSTH 3HAHUS Ha MPAKTHKe, HeJOCTaTOYHO B/aJieeT HaBbIKaMH
TIPUKJIA/IHON ZIeITe/TbHOCTH, CTIOCOOHOCTBIO aHA/IM3UPOBaTh Pe3y/bTaThl MPaKTHUeCKoW paboThl U
(hopMynMpoBaTh BbIBO/bI, IPOC/IEKUBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U;

- Hey/IOBJIETBOPUTEJIbHO BbICTaB/ISIETCS CTYAEHTY, €C/TM IeMOHCTPHPYIOTCS TTOJTHOE WJ/I TTOUTH TIO/THOe
OTCYTCTBUE 3HaHWS 1]eJIM 1 3a/]au MPAKTUUeCKoi paboThl, Xo7a paboThI, MPUMEHSIeEMBIX METOMK
VICC/Ie[JOBAHUST; IEMOHCTPUPYETCS MOJIHOE WY TIOUTHU T10JIHOE OTCYTCTBHE 3HAHUSI TEOPETUUEeCKOTO
Marepuaria 1o TeMe MpaKTHYeCKor paboThl (B rporiecce 06CyXjeHus, IPU OTBETe Ha KOHTPOJIbHbIE
BOIPOCHI); IEMOHCTPUPYIOTCSI 3HAUMTe/TbHbIe HeZIOCTAaTKU yMeHHsi paboTaTh ¢ 060pysoBaHUEeM,
TIPUMEHSITh 3HaHWS Ha MPaKTHKe, BJla/leHNsI HABbIKAMH TPUK/IaIHOM /IesiTe/TbHOCTH, CITIOCOOHOCTH
aHa/IM3MPOBaTh Pe3y/IbTaThl MPaKTHUUeCKoW paboThl U (POPMYIMPOBaTh BLIBOALI, TTPOCIEKUBAThH
NIPUYUHHO-C/Ie/JCTBEHHbIE CBSI3U.

JIaGopaTropHasi paboTra
obpa3zer] 1abopaTopHOit pabOThI

JlaboparopHas pabota "AHanmu3 [uarpaMMbl COCTOSIHUS CTIJIABOB CUCTEMBI JKeJle30-11eMEHTUT»
Ilesib paboThI — 03HAKOMJ/IEHHE C METO/IaMH MTPAKTHUECKOTO UCIO/b30BaHMUs IUarpaMMbl COCTOSTHUS
CIIJIABOB CHCTEMBI: >KeJie30-1{eMEeHTUT MPH BbIOOpe TeMIiepaTyphbl HarpeBa /ijisi ropsideii 06paboTku
JeTajnell U MHCTPYMEHTA U3 CTa/ld ¥ UyTyHa.
ITopsajoK BhHINO/THeHUs PadoThI.

1. TIpopabotaiiTe TeopeTUueCKUli MaTepHa.

2. O3HakoMbTeCh C 000pyZOBaHKEM, MaTepHaiaMu, 0Opa3IjaMHy.

3. W3yuuTe Mopsi/IOK BIMOJTHEHHUS] pabOTHI.

4. TlpoBeaute ncciefoBaHue (ONpee/MTe TOUKA COOTBETCTBYIOLHie MHTEPBaaM TeMIIepaTyp

ropsiueii 06pabOTKY KOHCTPYKIMOHHBIX M MHCTPYMEHTA/TbHBIX MaTepPHasioB).
5. Odopmure pe3ynbTaTbl paboThI.

MeTozruecKrie MaTepyasbl, OTIpeZiestoLye TIPoLelypPy OLleHHBaHKS BBITIOIHEHNsI TabopaTopHbIX paboT

[To3BOISIET OL|EHUTb YMeHHsI 00yUalOIIUXCsl CAMOCTOSITe/IbHO KOHCTPYUPOBATh CBOW 3HaHMUSI B MPOLIECCe
peleHust MPAKTUUeCKUX 3a/lau ¥ OLIEHUTh YPOBEHb CPOPMUPOBAHHOCTU aHATUTHUE CKUX,
MCC/Ie[IOBaTe/IbCKMX HAaBBIKOB, a TAaK)Ke HaBbIKOB ITPAKTHUECKOTO M TBOPUECKOTO MbIiuteHus. [1o3Bosser
OLIeHUTh CITOCOOHOCTH K MPOJ)eCCHOHATBLHBIM TPYAOBBIM [I€HCTBUSIM.

«5» (OT/IMYHO): BBITIO/THEHBI BCe 3a/jaHus1 1ab0paToOpHOM paboThI, CTYAEHT UeTKO U Oe3 ommb0K OTBETHT
Ha BCe KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpOI1I0): BBITIOITHEHBI BCE 33/1aHUs 1ab0paTOpHOM paboThI; CTY/IeHT OTBETU/I Ha BCe KOHTPOJIbHBIE
BOIIPOCHI C 3aMEeUYaHHSIMH.

«3» (YZIOB/IETBOPUTEBHO): BBITIONIHEHBI BCe 3a/jaH1sI JTabOpaTOpHOI pabOTHI C 3aMeYaHUSIMU; CTYHAEeHT
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMH.

«2» (He 3aUTeHO): CTYAEeHT He BBITIOJTHU/I W/ BBITIOTHII HETTPaBU/IbHO 3a/laHust 1abopaTopHOi paboThI;
CTY/IEHT OTBETU/I Ha KOHTPOJIbHBIE BOIIPOCHI C OLIMOKAaMU WJTH He OTBETH/T Ha KOHTPOJIbHBIE BOTIPOCHI.

9K3aMeHaI[HOHHbIe OH/IeThI

OK3aMeH (3aueT) SB/ISIeTCS OLIEHOUYHBIM CPeZICTBOM IS BCEX 3TAllOB OCBOeHHUs KomreTeHIni. CTpyKTypa
9K3aMeHallMOHHOTO OuieTta: B OmsieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3kKu KOTOPOUM pean3yeTcs
JaHHas AUCLIMITIMHA, (hopMa oOyueHusi, HarpaBeHWe U NTPodU/Ib TIOATOTOBKH, ZiaTa yTBepKAeHus; Ouer
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U TIPaKTHUeCKOoe 3a/jaHue (Kelic-3a/laHue).

IIpuMepHbIe BOIIPOCHI K 3K3aMeHy, 2 Kypc / 5 ceccus
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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.

MeTanbl Kak KOHCTPYKL[MOHHbIe MaTeprasibl. CBOMCTBA META/IIOB U CTIJIaBOB, 00YC/IOB/IEHHBIE
MeTasyInyeCKMM TUTIOM CBSI3H.

XapakTepuCTHKY, OIpeJie/stole MexaHnyeCKre CBOMCTBa MeTasuioB. [IpouHOCTS,
MJIaCTUYHOCTb, BA3KOCTh. [lopor XpymnkocTy, 3anac BsI3KOCTH. Bsiskoe 1 Xxpyrnkoe pa3pylilieHue.
Mertoz, ucciefoBaHus MeTa/l/IoB. MakpoaHanus, MUKpOaHasus.

[marpamma pa3peiBa, MH(GOpMaLus, rojsyvyaeMasi U3 Juarpammel. BiausiHue BHeLLIHUX U
KOHCTPYKTHMBHBIX (DAaKTOPOB Ha BH/ [uarpaMMbl pa3peiBa. Pabota paspyiieHus.
Kpucrannmueckoe ctpoeHne MetanioB. OCHOBHbIE TUITbI KDUCTA/IIMUECKUX pelleToK. [ledeKTsl
KpHUCTalla, UX Ha CBOMCTBA.

V30Tponus ¥ aHW30TPONUs KPUCTA/IIOB. AHU30TPONUS 3arOTOBOK U JleTaseid, PO/ib 3THUX
(haxTOpOB MH)KEeHepHOU TpakTHKe. HacsieoBanue cBoiicTB. MaciuTabHbIH (hakTop.
[Tomumop¢u3m (anoTpomnust) MeTanioB U crinaBoB. [lepekpucrammmsanus. [Tonrumopdusm xenes.
Ponb monmumop¢usma B TepMoobpaboTKe.

Kpucrannuzauus. TepmoarHamyka riporecca. Kpusble oxnaxkzenus. Kpu-truueckue TOUKU.
Kpucrannmsanys 4MCTbIX MeTayIoB U CII1aBoB. Teopun KprcTtau3anyud. CBa3b CTPYKTYPBI U
CBOMCTB YC/I0BUSIMU KPHCTa//IM3aLIUH.

Crpoenue cranbHOro uTKa. HacnepoBanue CBOMCTB IPOKATOM, 3aTOTOBKOU.

[uarpamma cocTtosiHus criaBoB. iHGopMarus /151 NpakTUKU. JIMKBaLus B CrljlaBax, ee BAUsSHUE
Ha CBOWCTBA. YCTpaHeHUe.

[marpamma coCTOsIHMS JBOVMHBIX CI1aBOB. [TocTpoeHue frarpaMMbl 3KCIIePUMEHTAJTBHO.
[narpamma cocTosiHUs IIepBoro poga. Ilpaktrueckre puiokKeHUs.

[uarpamma cocTosiHvsi BTOporo poza. IlpakTrueckuie npuioKeHusl.

[narpamma cocTosiHUS TpeTbero poga. IlpakTrueckre NpuiokeHus!.

Jiarpamma COCTOSIHUSI YeTBepToro poza. IlpakTrueckrie NpuioKeHusl.

[TpeBpaliieHue B cIijiaBax B TBEPJOM COCTOSIHUM. DBTEKTOMHOe TpeBpaleHre. CBsa3b ArarpaMMbl
CO CBOMCTBaMM cryiaBa (3akoH KypHakoga).

CTpyKTypa I1acTi4eckoii 00paboTku. Yrpyras u ractudeckast fgecdopmars. Hakserr.
Pexpucranmu3saiys. XosofHasi U ropsiuasi o06paboTKa JjaB/ieHHeM.

[uarpamma coctosiHus «Kesie30-1jeMeHTUT». Pa30BbIi U CTPYKTYpHBIM aHanu3. CBoiicTBa (a3
CTPYKTYPHBIX COCTaB/ISIFOLUX.

PaBHOBeCHOe npeBpallieHye Npy OXJIaKAeHUH IBTeKTOUHBIX CTaslel.

PaBHOBecHOe npeBpallieHre NPy HarpeBaHUM U OXJIaKJE€HUU [J09BTEKTOM/IHBIX 1 3a9BTEKTOW/JHBIX
CTaJlen.

PaBHOBecHOe npeBpallleHs B 3BTEKTUUECKUX UyT'YHaX.

. PaBHOBecHOe mpeBpallleHus B J03BTeKTHYECKUX U 3a9BTeKTHYECKUX UyTyHax.
23.
24.

besnbie v cepble uyryHsl. CTpyKTypa, CBOMCTBA, K1acCU(UKaLys, TPUMeHeHHe.

Yrnepopuctble ctanu [IpyumMecu B cTansix, UX BIUsTHUe Ha CBOMCTBa. Kiaccudukauys crasneit rno
Ha3HaueHUo, CTPYKType. MapKupoBKa, NpUMeHeHHe.

Tepmuueckast 06paboTka. Buapl TepM0o0OpabOTKH, MX Ha3HaueHHe U 0011jasi XapaKTepHCTHKA.
[IpeBpairieHus B ctanu npu Harpese; PocT aycTeHUTHOrO 3epHa. OripeZiesieHre BeJIMUMHBI 3epHa.
[levicTBUTE/ILHOE U HaC/Ie[CTBEHHOe 3epHO. [leperpes u rnepexor.

OrxuB. Buzpl oTxvra, HasHaueHue, riposesieHre. Hopmanusarusi.

IIpeBpairieHue nepeox/iaKAeHHOro aycreHura. [Juarpamma pacraga. XapakTepucTUKa IPOAYKTOB
pacraza.

3akasika yrepoAuCTbIX cTaneid. MapreHCMTHOe nipeBpaljeHre. Kputuueckass CKOpoCTb
OxnaxkgeHust. @akTopsl, BAUSIOLIME HA KDUTUYECKYH CKOPOCTb.

I[MpakTrKa 3aKanky. BeiOop TemrepaTypbl HarpeBa o/, 3aKajky, BEIOOp OX/IaXKJAroL[eid Cpe/ibl.
bpak npu 3akaske, ero npegyrnpexzeHue U ycrpaHeHue. [Ipuemsl oxyiaxzeHusI.

OTtnyck craneut. [IpeBpaljeHue B cTanu Npy OTIycKe. Buzbl oTrycka, BIUssHYE Ha CTPYKTYPY U
cBoiicTB. [IpMeHeHue OTIyCKa. YyylleHue.

[TpokanbiBaeMOCTb CTa/v. 3HaUeHHe NPOKaliMBaeMoeCTH il (GOPMUPOBAHKS CBOWCTB 3arOTOBKU
v getanu. OLieHKa NpoKaibiBaeMoCTH. ITyTu noBbIeHus.

15



33.

34.
35.

36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.

49.
50.

[ToBepxHOCTHas 3akaska. 3akaska TBUY. ['mybuHa HarpeBa npu TBY. ByusiHve ckopocTH HarpeBa
Ha I10JIOKeHHe KPUTUUeCKUX Touek. [IpakTuueckue cienCcTBus.

Xumuko-tepmuueckasi 06pabotka (XTO). OcHOBHBIE BU/IBI, TIPOBe/ieHHe, TIPUMeHeHe
JlernpoBaHHble ctanu. Knaccudukanys v MapkMpoBKa. BiusiHue jiervpyroiyx 371eMeHTOB Ha
T10JIOKeHHe KPUTUUeCKUX TOYeK B CTa/Iu.

Biusinuve jilerupyroIyx 3/1eMeHTOB Ha pacriaj lepeox/iaXkJeHHOro ayCTeH!Ta, Ha
NIPOKA/IUBAEMOCTb.

BivstHUe jilerupyrolyx 3/1eMeHTOB Ha TemIiepaTypy 3aka/lkKu, Ha BeJIMUMHY 3epHa.

BiusiHue yilerupyrolyx Ha IpoLeccsl oTiycka. OTIyCKHas XpyIKOCTb.

KoHcTpyKIMOHHBIe JieripoBaHHbIe cTamu. TpeboBaHust K HUM. MapkupoBka. LlemeHTyeMble 1
yJlydlliaeMble CTau.

YcnoBusi paboThl pexxylliero MHCTpyMeHTa. VIHCTpyMeHTa/lbHbIe CTasld /IJIsl PEXKYILero
VHCTpYMEHTa.

KpacHocroiikocTb. BricTpopexxyiye crany. TepmoobpaboTka ObICTPOPEXYIIMX CTasel,
ocobeHHOCTH ee. BropruHast TBepOCTb.

TBepble CI1aBbl, UX MOy4YeHNe, CBOWCTBA, MaPKUPOBKa, PYMeHeHue. YIIPOUHeHHe TBep/bIX
CIUIABOB MOHHO-II/IA3MEHHBIM Hallbl/IeHUeM.

CgepxtBep/ble Matepuasnbl (CTM). Cranu u criiaBbl ¢ 0cOObIMU CBOMCTBaMU. HepskaBeroriyie
CTaIu.

XpOMUCThIe M1 XPOMOHHMKe/IeBble HepyKaBetolye ctanu. MexkpucraaintHas kopposust (MKK),
npeAyrpeXxieHre U ycTpaHeHue.

’KapocToiikue 1 >KaporpouHble CTaau U criaBbl. CriiaBbl Ha HUKeieBol U K0OabTOBOM OCHOBe.
Menp u ee crinaBbl. JlaTyHu, 6poH3bl. MapKHUpOBKa, MPUMeHeHHe.

AntomuHui U ero criiaBbl. CUTyMUHBI, Jtopaii. MapKupoBka, mpumeHeHre. Crioco0bl
YIIPOYHEHUS a/lFOMUHUEBbIX CII/IaBOB.

TuraH u eto criaBbl. CBOMCTBA, MapKUPOBKA, IPYMEHEeHUe.

AnTH(pPUKLMOHHBIE MaTeprasbl. BabbuTel, OPOH3BI, UYTYHBI.

Hewmetannnueckue marepuassl. [1nacTMaccel U KOMIIO3UTHI.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYOJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadezpa TexHonmornuueckoro obpasoBaHusi

HucuunnuHa: MarepuanoBefeHue Kypcoseie 5k3amensr 20__-20__ 1.
3aoyHasi popma oOyueHUs Hanpasnenue 20.03.01 TexHocdepHas
2 Kypc 5 ceccust 6e30macHOCTb

[Tpodwuns: Hazsop B cdepe oxpaHbl Tpyzaa 1
TOTOBHOCTH K Upe3BbIYalHbIM CUTYaLUsIM

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. XapakTepHCTHKH, OTIpe/ie/istolie MexaHuueCcKre CBOMCTBa MeTalyioB. [IpOYHOCTb,
IJIACTUYHOCTh, BA3KOCTh. [Iopor XpynkocTH, 3arac BA3KOCTH. Bsi3Koe U Xpynkoe
paspylLLeHue.
2. OmxuB. Buzpbl oT)Kvra, Ha3HaueHue, niposezieHye. Hopmanusarusi.
3. IlpakTuueckoe 3ajjaHue

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi
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MeToauueckre MaTepuasbl, ONpe/eisitoliye MpoLeypy OLleHUBaHMsI Ha SK3aMeHe

IToryCcKoM K 3K3aMeHY SIBJ/ISIeTCS TPe/J0CTaB/IeHre Pe3y/IbTaTOB TeCTUPOBAHMUS, TIPAKTHUe CKUX U
nabopaTopHbIX paboT, a Tak >kKe KOHCIeKTa.

[Tpu olieHKe OTBeTa Ha SK3aMeHe MaKCUMa/IbHOe BHUMAaHHUE JI0JDKHO Y/eIThCS TOMY, HACKOJIBKO TIOTHO
PACKPBITO CO/Iep>KaHKe MaTepHasia, YeTKO U TIPAaBUIBHO JJaHbI OTIpe/iesieHus], PACKPBITO CO/iep>KaHue
TIOHSITHU, BEPHO JIU UCIIO/Ih30BaHbI HAyUHbIe TEPMHHBI, HACKOJILKO OTBET CAMOCTOSITE/TbHBIMH,
WCII0/Th30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JIU PACKPBITHI IPUYUHHO-C/Ie[ICTBEHHbIE
CBSI3U, HACKOJIbKO BBICOKHI YPOBEHb YMEHUsI OTIEPUPOBAaHUS HAYUYHBIMH KaTeropusiMU, aHaiu3a
uH(OpMaLIMK, BIaZieHUs] HaBbIKaMU TIPaKTUYeCKOM /1esITe/TbHOCTH.

Kpurepum orjeHku:

- OTJIMYHO BBICTABJISIETCS CTY/IEHTY, eC/TM CTYAEHT JjaJl TIOJIHbIe, Pa3BEPHYThIE OTBETHI Ha BCE
TeopeThyeCcKre BOTIPOCHI O1ieTa, MPOAEeMOHCTPUPOBAJI 3HaHWe (DYHKI[MOHATBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMeHHe MTPUMEHSTh TeOPeTHUeCKHe 3HAaHUS TIPY BBITIOTHEHUH
TIPaKTUYeCKUX 3aiaHuil. CTyzneHT 6e3 3aTpyIHeHHUI OTBETHII Ha BCE IOTIO/THUTE/TbHBIE BOTIPOCHI.
[MTpakTrueckast 4aCTb pabOThI BLIMOTHEHA MMOJTHOCTHIO 0€3 HETOUHOCTEe!H M OIIMOO0K;

- XOPOILIO BBICTABJISIETCS CTY/IEHTY, €C/TH CTY/IeHT PaCKPbl/I B OCHOBHOM TeOpPeTUUYeCKHe BOTPOCHI, OIHAKO
JOTYIIeHbl HETOYHOCTH B OTIPe/ie/IeHHH OCHOBHBIX TIOHATHH. [Tpy OTBeTe Ha /JOTIO/THUTE/TbHBIE BOTIPOCHI
JOTTy1[eHbl HeOObIlINe HETOYHOCTHU. [1pH BBITTOJTHEHUHU MPAKTHUUeCKOH YacTh pabOoThI AOMYIeHbI
HeCyIL[eCTBeHHbIe OIINOKY;

- YAOBJ/IETBOPHUTE/IBHO BLICTAB/ISIETCS CTYJEHTY, eC/I TIPH OTBETe Ha TeOpeTUUYeCKHe BOTIPOChI CTYZEeHTOM
JIOTTYIIIEHO HECKOJIBKO CYIIeCTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX MOHSATHMN. JIOTHKa U TIO/IHOTA
OTBeTa CTPAJjal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPO0e/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTnuecKkre BOTIPOCHI B I1€/I0M H3/I0XKEHBI I0CTaTOYHO, HO C TIPOITyCKaMH Matepuasa. Vimerorcst
TIPUHIUIHA/IBHBIE OIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He pellu 3aiady WIH IpH
PeLIeHUH JIOTYIeHbI TpyObie OMIMOKM;

- Hey/IOBJIETBOPUTE/IbHO BLICTABJISIETCS CTYAEHTY, eC/IA OTBET Ha TEOPETHUECKHEe BOTIPOCHI
CBUJIETE/IbCTBYET O HETIOHUMAHUU U KpaiiHe HeTIOJTHOM 3HAHWUHM OCHOBHBIX TIOHSITUN U METO/IOB.
OGHapy>KUBaeTCst OTCYTCTBHE HAaBLIKOB IPUMEHEHUS] TEOPETHUeCKUX 3HAaHUH TTPY BLITIOTHEHUH
TpaKTUUeCKUX 3a/jaHui. CTy[IeHT He CMOT OTBeTUTb HU Ha OJJVH JOTIO/THUTE/IbHBIN BOTIPOC.

Ba}l[al-[l/lﬂ AJIA IIPOBEACHUSA HpOME)KYTO‘lHOﬁ aTTeCTdllun oﬁyqamnmxca

ITpomesicymouHas ammecmayusi 1o AUCLIMIVIMHE POBOJUTCS B (hopMe:

5 ceccusi - 9K3aMeH.

[TpoBepsieMbIMM Ha TPOMEXYTOYHOM arTecTaldy 3/eMeHTaMu COZep)KaHusl SIBMSIOTCS TeMbl
JVCLIUTIVHBL.

17151 TpOBEepKY 3HAHULI UCTIO/IB3YHOTCS BOMIPOCHI U 3a[jaHKsl B Pa3/IMUHBIX (pOpMax.

YmeHusi, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TTOMOILBIO
KOMIIETEeHTHOCTHO-OPUEHTUPOBAHHbIX 33Zlad  (CUTyal[MOHHBIX, TPOM3BOJCTBEHHBIX WM KelCOBOIO
XapakTepa) ¥ pa3/IMyHOro BH/ja KOHCTPYKTOPOB.

Bce 3ajjaud SBASIOTCS MHOTOXOZOBBIMU. HekoTopble 3ajjaud, TMpOBepsOLUe ypPOBEHb
c(OpMUPOBaHHOCTU KOMIIETEHL[UM, SB/SIOTCS MHOTOBapUaHTHbIMH. YacTb yMeHWi, HaBbIKOB U
KOMITeTEHI[U TIPSMO He OTpakeHa B (OPMY/IMPOBKAaX 3a/ay, HO OHH MOTYT OBbITb TIPOSIBIIEHBI
00y4JaroIMMUCS TIPU UX PellleHu .

B Kak/plii BapUaHT BKJIFOUAOTCS 3a/laHUs TI0 KaXKJJOMY TPOBepsieMOMY 37IeMeHTY COZep>KaHusl BO
BCeX T[IepeurC/IeHHbIX BbIllle (OpMax M pasHOTO YPOBHSA CAOKHOCTHA. Takoil ¢opmar mo3BojsieT
OOBEKTUBHO OTpeJe/UTh KaueCTBO OCBOEHHS OOyYarolMMHCS OCHOBHBIX 3/IeMEHTOB COZep KaHuUs
JUCLIUIIMHBI U YPOBEHb C()OPMUPOBAHHOCTH KOMITeTEHL[I.
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5. IlepeueHb OCHOBHOW U [ONO/IHUTEJbHON Yy4eOHOW JIMTEepaTyphl,
Heo0X0JUMOH /IJIs1 OCBOEHHS JUCIUTITHHBI

5.1. OcHoBHas yuyeOHas MTEpPaTypa
1. CanynoB, C.B. MarepuanoBeieHue ] : yue6Hoe rnocob6bue / C.B. CanyHoB. — DJIeKTPOH. JiaH. —
Cankr-ITeTepOypr : JIanb, 2015. — 208 c. — Pexxum goctyta: https://e.lanbook.com/book/56171
2. MarepuanoBezienue : yuebHoe nmocobue / FO.IT. 3emckos, FO.C. Tkauenko, JI.B. Jluxauepa, 5.M.
KgatiHuH. - BopoHexx : BopoHeXXCKul ToCyjapCTBeHHBIM YHUBEPCUTET WHKeHePHbBIX
texHonorui, 2013. - 199 c. [SnekrponHHbIiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=141977

5.2. lonosHUTe/IbHAsA yueOHasi TuTeparypa

1. MarepuasnoBefieHue [/isi TPAHCTIOPTHOTO MAILIMHOCTPOEHUs [ D/1eKTPOHHBIN pecypc] : yueOHOe
nocobue / 3.P. TanumoB [u ap.]. — OnekrpoH. gaH. — CanHkT-IleTepOypr : Jlanb, 2013. — 448 c.
— Pexxum moctyna: https://e.lanbook.com/book/30195

2. Tapudynmun, @.A. MarepuanoBe/ieHre U TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTepyasioB : yueOHO-
MeTouueckoe rnocobue[ dnekrpoHHbii pecypc] / @.A. T'apudymnun, PII1. Arorio, B.B. XKunsikos
; MunucTepcTBO 00pa3oBaHusi M HayKu Poccun, @efiepanbHOe roCcyAapCTBeHHOe OFKeTHOe
oOpa3oBaTe/lbHOE YUpeXK/eHHe BBICIIIEero npogeccroHanbHoro obpasoBanus «KasaHckuid
Hal[MOHA/IbHBIN MCC/Ie[0BaTeIbCKUI TEXHOIOTMUeCKU YHUBepCUTeT». - KasaHb : M3farenscTBo
KHUTY, 2013. - 248 c. URL: http://biblioclub.ru/index.php?page=book&id=258639

5.3. [Ipyrue yue0Ho-MeTOJUUECKHEe MaTepHaJIbI

6. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJIOTHH, HMCHOJb3yeMBIX TPH
OCyILIeCTB/IeHUH 00pa30BaTe/IbHOr0 MpoIecca Mo AUCHUIUIMHE, BK/IOYas MepeyeHb
NMPOrpaMMHOr0 ofOecreyeHuss W WHGPOPMAIHOHHBIX CINPAaBOYHBIX CHCTeM (TIpH
Heo0X0AMMOCTH)

ITepeueHsb pecypcoB nH(GOpPMaIHOHHO-Te/IeKOMMYHHUKALMOHHOU ceTH «IHTepHeT» U
NMPOrpaMMHOI0 o0ecreueHusl, He0OX0AUMBIX [I/I1 OCBOEHHS JUCIUTIIHHBI

1. Hayunas snekrponHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHast 6MbMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIN pecypc]. — Pexkum pocryma: https://
e.lanbook.com/.

3. YHuBepcuTeTCcKas 61b/oTeka onsaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnekrtpoHHas 6ubmoreka YYHuUT [DnekTpoHHBIN pecypc]. — Peskum mocrymna:
https://elib.bashedu.ru/.

5. Poccutickast rocynapcTBeHHasi 61boTeka [SneKTpoHHbBIN pecypc]. — Pexxum gocTyra:
https:/www.rsl.ru/.

6. HarmonanbHast 37eKTpoHHast 61b/oTeka [SneKTpoHHbBIN pecypc]. — Pexxum goctyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauwmonanbHas rardopMa OTKPLITOro oOpa3oBanus npoed.ru [D1eKTpoHHBIHM pecypc]. — Pexkum
pocryna: http:/npoed.ru/.

8. OnekrpoHHOe obpa3oBaHue Pecrybmku BamkoprocTaH [ D1eKTpOHHBINA pecypc]. — Pexxum
poctyna: https://edu.bashkortostan.ru/.

9. WHdopmalmoHHO-TIpaBOBOM nopTan ['apaHT.py [D/1eKTpoHHbIN pecypc]. — Pexxum goctymna: http://
www.garant.ru/.
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IIporpaMmMHoe obecrieueHue

—

LIBREOFFICE - Toroeop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbIit)

2. OnepanguonHasg cucteMa Astra Linux - Jorosop 0301400003023000002 ot 14 mapra 2023
beccpouHo

3. Bbpay3ep Google Chrome - BecrninatHas yivieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. CnpaouyHas [IpaBoBasi Cucrema "Koncynbrantllntoc" - loroBop Ne125818-C ot 28.04.2026

Kowmriac 3D, npoekTupoBaHue ¥ KOHCTPYUPOBaHVe B MalIMHOCTpoeHuH - [Jorosop Ne209 ot

28.02.2019 6eccpouHo

vl

7. Onmcanue MaTepHa/IbHO-TEXHHYECKOW  0a3pl, HeoOXogumMoW  JIsA
OCyII[eCTB/IEHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHEe

HanmeHoBaHue Bup 3aHaTuit HaumeHoBaHue 060py0BaHMs,

CrielianrM3upOBaHHBIX MPOrpaMMHOTO 0becTieueHust

ayUTOpH, KAOUHETOB,

naboparopuit

Aynutopust 101(UTD) JlekmonHas, CemuHapckas, s | Becel, no3umerp, J0CKa,
KOHTPOJISl U arTecTauuu, s KOMITbIOTEp, KOHYKTOMETP
xpaHeHUst 000pyi0BaHuUs hmdigittai com80-bu, mtokcmeTp

uudpoBoii smart sensor k813,
Mebeb, MeTo[uue CKHe
Marepuasbl, MUKDOMETD,
MHKPOCKOIT, MOHUTOP,
My(enbHas Tieub, HyTPOMETP,
T/1aKaT, MOPTaTHBHBIN IIIyMOMep,
M3MepuTesb YPOBHS 3ByKa smart
serser, IPUHTEP, POEKTOP,
pa3pbIBHAsE MallliHa,
criekTpooTomeTp
9KO0JIOTUYECKOTO KOHTPOJIS,
TepMOMeTp, YueOHbIi Habop,
IITaHT eHL[UPKYJTb, 31€KTPOHHbIN
r3MepuTesib ph, BIaKHOCTH,
TemriepaTyphl U OCBeIIleHHOCTH
niouBsl ph300.
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OrnepanoHHasi cucTeMa
Astra Linux
3. Bbpayzep Google Chrome
4. Kowmmnac 3D,
MIPOEKTUPOBAHKE U
KOHCTPyHWpOBaHue B
MAILIUHOCTPOEHUU

Aynutopust 201(UTD) JlekiinonHast, CemuHapckasi, s | [locka, KoMmrisiotep, Me0OeJib,
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KOHCY/IbTalWM, J1/1s1 KOHTPOS U
aTTecTaluu

MIPOeKTOp, yueOHO-MeToAuYeCKue
MaTepuaJibl.
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OnepanuoHHas cucTeMa
Astra Linux
3. Bbpay3ep Google Chrome

Aynutopus 207(UTD)

[lnst camocTosiTeNIbHOM paboThl

KommyTaTop, KoMrbroTep,
mebesnb, My, HeTOYK, TIPUHTE,
ceTeBOl PUILTpP, yuebHO-
MeTo/uecKast IMTepaTypa, 4achl.
[TporpammMHoe obecrieueHue

1. OnepauuoHHas cucTeMa

Astra Linux
2. LIBREOFFICE
3. Bbpay3ep Google Chrome

YuranbHbii 3a1(PM)

[yt camocTosiTe/TbHOM PabOThI

KommnbroTep, KCepokc, Meberb,
MpUHTEp, YueOHO-MeTo[uuecKue
MarepuaJlbl.
[TporpammHOe obecrieueHye
1. Cnpasounas IIpaBoBas
Cucrema
"Koncynsrantlroc"
2. LIBREOFFICE
3. OmnepanonHas cucrema
Astra Linux
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