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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
ripodeccroHanbHOM 06pa3oBarenbHOM rporpaMmMbl 23.03.03 OKcriTyaTalusi TpPaHCIIOPTHO-
TEXHOJIOTUUECKUX MalllMH U KOMIUIeKCOB Tipoduab CepBHUC TPaHCIOPTHBIX U
TeXHOJIOTUUECKUX MallliH W o0opygoBaHus (HedTenoObiua), 0700peHHOr0 yueHbIM
coBetoM bupckoro dbunuana YPpumMckoro yHHUBepcUTeTa HayKU U T€XHOIOTHH (TTPOTOKO/
Ne7 ot 27.02.2026 ) 1 yTBep>KJjleHHOT0 AvpeKkTopoM bupckoro dunumana 27.02.2026.

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

npoz2pammbl)

Pa3paboTurK Mporpammbl noonucavo JIIIT Bbananrok H.A.
PykoBoguTe/b 06pa3oBaTeIbHOM MPOrpamMMbl noonucaxo ST benasckas NLA.




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

Llenb u3yueHUs] QUCLMIVIMHBL: ()OPMUPOBaHWE y CTY[EHTOB 3HaHWW O CTPOEHWH, (hH3UUeCKHUX,
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 MaTepuaJioB TIPpU MeXaHW4YeCcKOM, TepMHUeCKOM, PpaJWaljMOHHOM W [pPyrux BHJax
BO3/lefiCTBUA Ha MaTepuas, 0 MexaHu3Max (pa30BbIX U CTPYKTYPHBIX MpeBpalleHHsIX U UX 3aBUCUMOCTH OT
YCTIOBUI TeryioBok 00paboTkKu st WaeHTUUKALuK, (HOPMYIMPOBAaHUS W PpeIleHdsT TeXHUYeCKUX U
TeXHOJIOTHUeCKUX TPo0sieM 3KCIUTyaTaliy TPAHCTIOPTHBIX CPe/ICTB

1.2. IlepeueHs MJIAHUPYEMBIX Pe3y/IGTAaTOB 00yUeHHUsI M0 AUCLUIIINHE, COOTHECEHHBIX C
IJIAHUPYEeMBbIMH pe3y/IbTaTaMH 0CBOeHHUsI 0CHOBHOM npogdeccuoHa/IbHOM 00pa3oBaTe/IbHOM
NMpOrpaMmsbI

Tabnuiia 1. — Pe3ynbTaThl 00yUeHUs 110 JUCLUTUTAHE

[Tnanupyemsle pe3ysbraThl 0cBoeHUs | Kogi 1 HariMeHOBaHMe UHAMKATOpa [JOCTHKEeHHUs] KOMITeTeHLIUY,
OCHOBHOM npodeccroHa/IbHON 3aKperyIeHHOT 0 3a JUCLATIIUHOMN

oOpa3oBaTeIbHOM TPOTPaMMBI
(KoMITeTeHIIMM, 3aKperyIeHHbIe 3a
JIWCLIATI/IMHOM)

KO[, HavMeHOBaHUe
KOMITeTeH |KOMIeTeHLIUH
LUu

OIlK-3 CriocobeH B cdepe cBoeit | OIIK-3.1. AHanu3upyeT 6a30Bbie MeTO/bl U3MepeHUid 1
npodeCcCUOHa/TbHOU HabmrozieHn, 06paboTKK pe3y/IbTaToB UCTIBITAaHUN
JesITeIbHOCTH TIPOBOAUTH
M3MepeHus: U Hab/roeHus],
obpabaTkiBaTh U

OITK-3.2. HaxoauT crioco0Obl TIpOBeZIeHHs] U3MepPeHHUH 1
HabOmofieHnH, 00pabOTKK U Mpe/ICTaB/IeHUsS
9KCTIepUMeHTaIbHbIX JaHHBIX U Pe3y/IbTaTOB UCITLITAHUN

TIpe/|CTaB/IsTh
9KCIIepHUMEeHTA/IbHBIE OIIK-3.3. [leMoHCTpUpYeT B/ajieHre 0a30BLIMUA METO/[aMH
[laHHBIE ¥ Pe3y/IbTaThl v3MepeHul 1 HabsroeHuH, 06pabOTKU pe3y/bTaToB
UCIILITAaHUH WCIBITAHUU.

2. CTpyKTypa U TPyA0eMKOCTb JUCLIUIL/IUHbI

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

Tabsuia 2 — O0beM JUCIUIIINHEI

o Bcero, KonmuuecTBo uacosB B
Bubel yue6HOM pabOThI
4yacoB ceccuu
OO0r11ast TPYZI0EMKOCTD AUCIUTTAHBI 216 1 ceccusi - 72

2 ceccus - 72
3 ceccus - 72
KoHTakTHast paboTa 00y4aroiyxcs ¢ TperoiaBaTesieM 1o 12 1 ceccusi - 4




Bugpl yueOHOM paboThI

Bcero,

KommuecTBo yacos B

4yacoB ceccuu
BU/IaM yUeOHBIX 3aHATHH (BCEro) 2 ceccus - 4
3 ceccus - 4
B TOM YHUCJI€:
JIEKLIAN 4 1 ceccus - 4
sabopaTopHble 3aHATHS 4 3 ceccus - 4
MPAKTUYeCKHeE 3aHITUS 4 2 ceccus - 4
Hpyrue Buapl pabot B cooTBeTCTBUU C YII:
KOHTPOJ/IbHasi paboTa 0.5 3 ceccus - 1
KOHCY/IbTalluu 1 3 ceccud - 1
CamocTosiTesibHast paboTa 00ydJaroImuxcst (BCero) 204 1 ceccus - 68
2 ceccus - 68
3 ceccus - 68
N3 Hux:
KOHTPOJIb 34.8
OKP:
3auem 0
3auem C OyeHKoll 0
Kypcogas paboma (npoekm) 0
9K3aMeH 1.2 3 ceccust - 1
3 Copep:xaHue JUCLUNIMHbI
Tabnuiia 3 — CogepykaHye JUCHATUIAHBI
Ne |Pa3gen (Tema) AUCLUTITMHBI Bupp! gestensHOCTH ®dopma
n/n Jlek, |JIaG, |TI, |Dk, |KoP, |CP |TEKYIHErO
yac. |uac. |dac. \wac. |dac. C, |KOHTPOM
ya |YCTIEBAEMOCTH
C.
1 xypc /1 ceccus
1 | CrpoeHue ¥ CBOMCTBa MaTepuaioB 2 18 |KoHcriekT

Bsenenue. Marepuasnose/ijeHre Kak HayKa O
B3aUMOCBSI3U CTPOEHMS], COCTaBa U CBOMCTB
MaTepuasoB U CIu1aBoB. Posb Marepuanos B
COBpeMeHHOMU TexHuKe. PaboTta
OTeueCTBEHHBIX U 3apy0eKHBIX YUEHBIX B
obsactu

MarepuanosefeHus. Kpucrammueckue u
aMop(QHbIe Tesia. eMeHThbI
Kpuctayuiorpadguu. Kpucranmueckas
pellieTKa, Kpyucrauaorpaduueckre HHAEKChI.
AHu30TpONUs U NOAUMOP(}U3M B MeTasuiax.
Biusinue tumna cBsi3u (MeTanimiecKkom,
VIOHHOM, KOBaJIeHTHO! U T. [I.) Ha CTPYKTYpY
Y CBOMCTBA KpUCTa//IOB. ToueyHble
JedexTsl. JIuHeliHbIe ge(eKThl.
[ToBepxHOCTHBIe AedeKThl. XKuakue
KpucTaibl. CTpyKTypa HeMeTa/yInye CKUX
MarepuaoB (TIOIMMepHI, CTEKIIO,




KepaMuKa).

dopmMHUpOBaHUe CTPYKTYPHI JIUTHIX
MeTaJlIoB

Kpucrannusanuus MeTaios.
CaMornpoun3BosibHast KpUCTa/UIA3ALINS.
Hecamormnpoun3Bo/ibHas KpUCTalIu3aLiys.
Dopma KpUCTa/UIOB U CTPOeHUe C/IUTKOB.
[TonyyeHrie MOHOKpUCTa/IIOB. AMOpP(HBIe
MaTepuasbl. HaHokpucramiueckue
MaTepua’sbl.

20

KoucrmekTt

dopmMHUpoBaHUe CTPYKTYPbI
Zie(hOpMHPOBaHHBIX MeTaslJIOB

[TnacTuueckoe feopMupoBaHre MOHO- U
TOJIMKPUCTAJIIIOB. MexaHu3m
T71aCTUUeCKOro 1e(hOpMUPOBAHUSI.
OcobeHHOCTH /1e(hOPMUPOBAHUS
MOHOKpHUCTaNIoB. lepopmupoBaHue
MOJIMKpUCTaNIoB. [ledhopmrpoBaHye
IByx(a3HbIx criyiaBoB. CBoMCTBa
X0/I0HO/Ie(hOPMHPOBaHHBIX META/JIOB U
criiaBoB.Hakyieri, Bo3Bpar u
pekpucTaiu3anus. BavsHue xonogHou
T71aCTUUeCKOM le(popMalii Ha CTPYKTYpY U
cBoiicTBa MeTasuioB. Haksnern. Tekctypa
nedopmauuu. Bosspar. [Tponecc
rosiuronusanuu. Ilepsruunas
pekpucranm3auusi. CobuparenbHas
pekpucTa/mM3aLys. PakTopsl, BAUSAIOLYEe
Ha pasMep 3epHa I10CJ/ie peKpUCTal/In3aLiin.
TekcTypa pekpucra/uisanuu. VismeHeHue
CBOMCTB MeTa/Ila IIPU peKpUCTa/l/IM3aL1u.
XonopHas v ropsiuasi geopmariys.

12

Koucrmekr

BivsiHMe X¥MHUeCKOro cocTaBa Ha
PaBHOBECHYIO CTPYKTYPY CI1/IaBOB

MeTo/ibl IOCTPOEHUS [UarpaMM COCTOSTHUSI.
OnpepieneHrie TEPMUHOB: CI/IaB, CUCTEMa,
KOMTIIOHeHT, (a3a. [TpaBuo da3. TBepzbie
PacTBOPbI, IPOMEXKYTOUHbIE (a3bl, UX
CTpOeHUe U CBOMCTBA. [JuarpaMMel
COCTOSTHUSI IBOMHBIX CTIJIaBOB: AMarpaMMa
COCTOSIHUSI CUCTEMBI C TTOJTHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEP/IOM
COCTOSIHUH, ;MarpaMMa COCTOSTHUSI CUCTEMBI
C OrpaHUYeHHON PacTBOPUMOCThIO
KOMITOHEHTOB B TBEP/IOM COCTOSIHUH C
IBTEKTUUECKUM U TIePUTEKTUYUE CKUM
TIpeBpallleHUsIMH, AarpaMmma COCTOSTHUS
CUCTeMbI, 00pa3yoIell XUMHUECKHe

18

KoHcmiekt




COeJHEeHUs], luarpaMMa COCTOSIHUS
CUCTeMbI C HaJTMYKreM MoMMOp(GHOTOo
rpeBpalleHus1 Y KOMIIOHeHTOB. Pu3nueckue
1 MexXaHUYeCKHe CBOMCTBA CIJIaBOB B
PaBHOBECHOM COCTOSIHUM.

Wroro no 1 kypcy 1 ceccun

68

1 xypc / 2 ceccus

1

Hunarpamma cOCTOSIHUS
JKe/1e30yI/1epOAUCTbIX CIIIaBOB

lnarpamma cOCTOSIHUS KeJle30—LleMeHTHT.
KomrioHeHTHI, (a3bl, CTPYKTYpPHbIe
COCTaBJISIFOIL[ME CTasiel U OeTbIX YyTyHOB,
WX XapaKTepUCTHKA, YCIOBHUSI 00pa30BaHus
U CBOMCTBa. BiivsiHue yrnepoza u
TOCTOSIHHBIX TIPUMeCel 1 JIeTUPYHOIINX
3/IeMEeHTOB Ha CTPYKTYPY U CBOMCTBA CTaJIu.
Krnaccudukaiiys yrnepoaucTbix CTaiel 1o
CTPYKType. Bnusinue nerupyrommx
3/IeMEHTOB Ha MOAMMOpGhU3M Keje3a.
CTpyKTypHBbIe KaCChl IETUPOBAaHHBIX
CTajiell B yC/IOBUSIX paBHOBECUS U
Harpesa./larpaMma COCTOSIHUS JKe/e30—
KpeMHUI—yrnepo/. Pa3HoBUHOCTH
yyryHoB. Cepble uyryHbl. BeicOokonpouHbie
yyryHbl. UyryHbI C BEpMUKY/ISIPHBIM
rpacdurom. KoBkue uyryHbl. MapKUpOBKa,
CTPYKTYpa, cBoticTBa. [Tonyuenue. O6acThb
TIPUMEHEeHHUS].

20

ITpakTryeckue
paboThI

TepMuueckasi U XUMHKO-TEPMHUUECKast
0bOpaboTKa CIJIaBoB

Teopust TepMuyeckoii 00pabOTKHM CTamu.
Bupl TepMuueckoid 06paboTKY CTasIu.
Ouddysus B MeTasniax u CriziaBax.
Tepmuueckast 0OpaboTKa CIIaBOB, He
CBsi3aHHasi C (a30BBIMU TTPEBPALLIeHUsIMU B
TBEepJIOM COCTOSIHUM. TepMuueckast
00paboTKa CI/1aBOB C TIepeMeHHOM
PacTBOPUMOCTBI0 KOMITIOHEHTOB B TBEPJOM
cocrosiHuu. [IpeBpaitieHust B CTasIsIX TIpH
HarpeBe /10 ayCTEHUTHOTO COCTOSIHUSI.
[TpeBpateHye ayCTeHHTa MPY Pa3TIMYHBIX
CTeTIeHsIX Mepeox/IaxeHus. [IrnarpamMmma
M30TepMHUUECKOTO pacraza
Tiepeox/iaK/IeHHOT0 aycTeHUTa. [lepiuTHOe
rpespaieHye. MapreHcuTHOe
TnpeBpalljeHre U ero 0cobeHHOCTH. BrmsiHMe
JIETUPYIOIIMX 3/IEMEHTOB Ha MapTeHCHUTHOE
nipeBpatjeHre. Kpuruueckasi CKOpPOCThb

18

IIpakTnyeckue
paboThI




OXJIaXX/IeHUs 1 (haKTOPbI, BIUSIOLIME Ha Hee.
I[TpeBpaiijeHHe TIpU HarpeBe 3aKajJeHHOU
cTanu. BivsiHve Temreparyphbl U
MIPO/IO/DKUTEILHOCTU HarpeBa Ha CTPOEHHe
Y CBOWCTBA 3aKa/ieHHOU cTanu. BiusiHue
JIETUPYIOIUX 3JIEMEHTOB Ha TIpeBpalljeHue
ripu otrycke. ObpatvmMasi 1 HeoOpaTHUMast
OTITyCKHasl XpYIKOCTh. TeXHOIoTHst
TepMUUeCKOW 00pabOTKH CTamu. XHUMHKO-
TepMUUeckast 00paboTka cranu.

WHCTpyMeHTa/IbHble MaTepHralibl

Marepwuasns! /151 peXXyLiX, U3MePUTe/IbHbIX
WHCTPYMEHTOB U [ijis1 00paboTKU MeTaslyioB
JlaB/ieHreM. YIJIepOJUCThIEe CTasIu.
Hu3konernpoBaHHble CTalu.
beicTpopexyiuue cranu. ITopoikosbie
TBepZpble cIjiaBbl CBepXTBepzble
Marepuasbl. CTanu A1 U3MepPUTeJIbHBIX
uHCcTpyMeHTOB. CTamu A1t 00paboTKH
MeTaJlJIOB JlaB/leHueM

15

TectupoBaHue

KOHCprKL[I/IOHHLIe MaTepHdJ/ibl

KoHcTpykumoHHast npouHocTh. Crany,
o0ecIieunBaroLIye >KeCTKOCTb, CTaTUIeCKYI0
Y [IUK/INYeCKYyIo pouHoCcTh. OO61ye
TpeboBaHus, MpeAbsIBIIseMble K
KOHCTPYKLIMOHHBIM MaTepuasiam.
KoHCTpyKIMOHHAas TPOUHOCTH U ee
KpuTepuu. MeTozibl MOBBILLIEHHS
KOHCTPYKLJMOHHOU ITPOYHOCTH.
Knaccugukaiysi KOHCTPYKLIMOHHBIX
MaTepuaioB. YIVIePOAUCTBIE CTaIN
0OBIKHOBEHHOTO KauecTBa. KauecTBeHHbIe
crani. MapKUpOBKa JIerMpOBaHHbIX CTaJeu.
Hu3zkonernpoBaHHble CTPOUTE/IbHBIE CTa/N.
JlernpoBaHHbIe MalLIMHOCTPOUTE/IbHbIE
cTanu (LeMeHTyeMble, yIy4llaeMble,
PeCCOpPHO-TIPY>KUHHBIE CTasln).
V3HOCOCTOVKHE KOHCTPYKLIMOHHBIE CTasHu.
XapakTeprCTHKa U3HOCA U BU/IbI
V3HallMBaHUs. Marepuasbl, yCTOMUMBBIE K
abpa3uBHOMY M3HAIIMBaHUIO. MaTepuarbl,
YCTONYMBBIE K YCTAIOCTHOMY
V3HAlLMBaHUIO. Marepuasibl, yCTOMUMBBIE K
W3HAIIMBaHUIO B YCJIOBUSIX OOJIBIINX
JlaB/IeHWH Y yZlapHbIX Harpy3oK.
AHTU(PUKLMOHHBIE MaTepUaJIbl.
@DPUKLMOHHbIE MaTepyasbl.
[ITapyKONOAIIUITHUKOBbBIE CTaJIH.
Marepuarsbl, yCTOMUKBbBIE K BO3ZEUCTBUIO

15

IIpakTyeckue
paboThI




TeMIIepaTyphl ¥ pabouelt cpeibl

Wroro no 1 Kypcy 2 ceccuu

68

1 xypc / 3 ceccus

1

]_[BETHI:IE MeTaJ/lJ/Ibl U CI1JIaBbl

TuraH u ero cryiaBel. CBOMCTBa TUTAHA U
ero CI1aBoB. BiivsiHMe J1erupyrommx
3/IeMEHTOB Ha CTPYKTYPY Y CBOWCTBa
THUTAHOBBIX CI/IaBOB. CBOWCTBa OepUILIHS.
bepunnvessle criiaBbl. Mezib U ee CIlIaBbl.
Menp u ee cBoiicTBa. O6ras
XapaKTepPUCTHKA U K/IaCCU(PUKALMS MeJHBIX
cru1aBoB. JlatyHy. BpoH3b1. AJIFOMUHNY U ero
crutaBel. CBoiicTBa amomMuHus. OO1ias
XapaKTepHUCTUKA a/IFOMUHKEBBIX CI/IAaBOB.
Hedopmupyembie antOMUHUEBbIE CT/IaBhI.
JIuTeliHble a/JllOMUHUEBbIE CTI/IaBbI.
I'panynupyemsle criiaBbl. CriyiaBbl HA OCHOBE
MarHusi. O611jasi XxapaKTepHUCTHKA
MarHueBbIX CI71aBoB. [ledopmupyembie
MarHueBble CriaBbl. JINTeiiHble MarHieBbie
CII/IaBbI.

38

JTaboparopHasi
pabora

Hemetasnmmueckue Marepuasbl

[Tnactmaccer. O61asi XxapaKTepUCTHKa.
MexaHuuecKre CBOMCTBA TePMOI/IaCTUUYHbBIX
r1acTMacc. MexaHnuueCcKye CBOMCTBA
TepMOpeaKTUBHBIX IylacTMacc.Kien.
Pe3unbl. CoCTaB pe3vH U 3/1aCTOMIIACTOB.
Ha3HaueH1ie KOMITIOHEHTOB,
COBMELIAIUXCS U HeCOBMEILAFIINXCS —
Hario/iHuTes1el. Posib TTIOPOIIIKOBBIX
HaroJIHUTeJIeH: CaK, OKUCU KPeMHUS U
BOJIOKHUCTBIX HAaIlOJTHATEeH:
OpraHuYecKue, CTeK/IsTHHbIe,
MeTa/I/TMueCcKe BOJIOKHA U
kopZpl. I IpyHLIMNBI CO3AaHUs
KOMITO3ULIMOHHBIX MaTepuasioB.O01ias
XapaKTepUCTUKa. JuCriepCcHO-yIIpOUHEeHHbIe
KOMIO3UI[MOHHbIE MaTepUaJlbl.
BoiokHMCTBIE KOMINO3UIIMOHHbIE
MaTepuasibl. KOMIIO3UIIMOHHbIE MaTepraJIbl
Ha HeMeTa/I/INYeCKOM OCHOBe.
Kommno3uinoHHble MaTepuasbl Ha
MeTa/UTMYeCKOi ocHoBe. ['nbpuHbIe
KOMIO3UI[MOHHbIE MaTepUaJlbl.

20.

JIabopatopHast
pabota

KonTposnbHasi paborta

0.5




4 | DK3ameH 1 9
Wroro no 1 kypcy 3 ceccuu 1 1 68
Ntoro no guciuruiiHe 4 4 1 1 20
4
Tabnuiia 4 — JTabopaTtopHble paboThI
Ne |HaumeHoBaHue 1ab0opaTOpPHBIX pabOT O0mbewm, yac.
n/n
1 xypc / 3 ceccus
1. | AmtoMuHuUH U ero cruiaBbl. CBOMCTBA aTFOMUHUS. 2
2. | Kneu. Pe3unsl 2
Tabnuiia 5 — IpakTrueckre (CeMHUHAPCKUE) 3aHSTHUS
Ne |HaumeHoBaHMe CeMHUHAPCKUX U MPAKTUUECKUX paboT O0mbem, uac.
n/n

1 kypc / 2 ceccus

1. |[duarpamMMa COCTOSIHUS Kere30—1ieMeHTUT. KoMITOHeHTHl, | 2
(asbl, CTPYKTYPHBIE COCTaB/ISIOLIME cTanel 1 6embix
YyTYHOB

2. | Teopwus Tepmuueckoil 00paboOTKU CTamM. 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.

TecT 2 TUIIA

1. PacrnonoxkuTte ceiyrole rpymibl PeXXyliX UHCTPYMeHTa/IbHbIX MaTepyuasioB B MOPs/Ke
BO3pacTaHUsl UX TBEPZAOCTH:

ObICTpOpEXYIL1e CTaIHN

TBepZible CIIIaBbl

pexyljas KepamHKa

TIPUPOJHBIN anmas

2. Pacrionoxure ciiefiyrolye TpyIibl peXXyLIMX UHCTPYMeHTa/IbHbIX MaTepyaioB B IOpsJKe
BO3pacTaHUs UX TeIJIOCTOMKOCTH:

TBep/ble CIJIaBbl

ObICTpOpesXyliHe CTanu

pexxyliiasi KepaMUKa

TIPUPO/IHBIN anMa3s

3. Pacrionokure ciefyroriye TpyIibl peXXyIMX UHCTPYMeHTa/IbHbIX MaTepraoB B MOPsJKe
BO3paCTaHUsl UX TBEPZAOCTH:

ObICTpOpesKyli[ue CTanu
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TBep/ble CI1/IaBbl
pexxyl11iasi KepaMuKa
MIPUPOAHBIN amMa3s

MeToanueckrie MaTepuasbl, ONpe/iesitolliye TpoLeAypy OLleHHBaHKS BbITIOJIHEHUSI TeCTOBbIX 3a/laHn

OrnucaHre MeTOAVWKM OLIeHUBaHUS BBITIOJIHEHHS TECTOBbIX 3a/JaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[cYeTa MPOLieHTa MPaBU/IbHO BbITTOJIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6asI0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T€CTOBBIX 3a/laHUM
coctaBaseT 81 — 100 %;

- 7-8 6assI0B BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
cocTtaBnasieT 61 — 80 %;

- 4-6 6as/IOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEeHT TPABW/ILHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
coctaBnsieT 41 — 60 %;

- 0 4 6aJl/IoB BBICTAB/ISIETCS CTYAEHTY, eCJ/TH MPOLIEHT MPABU/IHLHO BBITTOJHEHHBIX TECTOBBIX 3aJJaHUMH
coctaBnseT 40 %;

KonTponbHas pabora

TIprMep 3a/]aHysI KOHTPOIbHOW pPaboThI

Bapuanr 1
1. BeluepTuTe JyarpaMMy COCTOSIHUS JKeJie30—LIEMEHTUT, YKaXKUTe CTPYKTYPHbIe COCTaBJISIOLIME BO BCEX

00/1acTSIX AMarpaMmBbl, OMMIIKTE TIPeBPaIlieHus U MOCTPOMTe KPUBYIO OXJIaXKIEeHUs [Jisl CTI/IaBa,
cogepxkaitero 1,0 % yrnepoza. KakoBa paBHOBeCHasi CTPYKTypa 3TOTO CIljlaBa IMPYU KOMHATHOM
TeMIleparype U Kak TakOM CIJIaB Ha3bIBAeTCs?

2. J1n1s1 U3rOTOB/IeHHSsI TIOCTOSTHHOTO MarHuTa BeiOpaH criyiaB EX9K15. PacmmdpyiiTe cocTtaB u ykaxkure, K
Kakoi rpyrme (110 Ha3HaYeHWI0) OTHOCUTCS IaHHbIN criaB. HazHaubTe peXxuM TepMuuecKkoit 06paboTku 1
OTUIITUTE CTPYKTYPY U CBOMCTBA IOC/Ie 06paboTKH.

3. Onmmmre CyjHOCTB NpoLjecca CWIMLMpoBaHus. [IpuBeyuTe KOHKpeTHbIE IPUMepBI.

4. IMonmaMuzbl U iovypeTaHbl. OMUIINTe UX COCTaB, CBOMCTBA M 00/1aCTh IPUMEHeHHs B
MaIIMHOCTPOEHHUH.

MeTtoznueckrie MaTepuyasbl, OTpe/iestolye TIPoLeypy OLleHHBaHWsI KOHTPOJIbHOM paboThl

OmnucaHue MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe BBITIOJTHEHHS CTYAeHTOM KOHTPOJIbHON paboThl
MaKCUMa/IbHOe BHUMaHHe CJlelyeT yAe/laTh CaeyIOIUM aclieKTaM: HaCKO/IbKO TO/THO B TeOpeTUYe CKOM
BOMNPOCE PacKpbITO COZlepkKaHWe MaTepyrara, YeTKO U MPaBU/IbHO JIaHbl OTpe/iesieHs], PACKPbITO
CoZlep’KaHue MOHATHI; BepHO UCI0/Ib30BaHbl HAyYHbIe TEPMUHbI; eMOHCTPUPYIOTCSI BBICOKMM YPOBEHb
YMeHHUs OIleprpoBaTh HAyUHbIMU KaTeropusMU, aHaIu3upoBaTh MH(OPMAaLMIO, Bla/leHue HaBblKaMU
IIPAKTUYe CKOU [1esITe/IbHOCTH.

Kputepuu onjeHKu:

- OT/IMYHO 0asI/IOB BBICTAB/ISIETCS CTY/I€HTY, C/TH B TEOPEeTHUYeCKOM BOIIPOCE TOTHO PACKPHITO
cofiep>kaHue MaTtepuraJia; UeTKO Y NPaBUIbHO JjaHbl OMpeZie/ieHus], paCKpPbITO COZlep>KaHre TIOHATHM;
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, COJlep KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUMU, B/la/IeHUH — BbICOKHI;

- XopoIo 06asIoB BEICTAB/ISIETCS CTY/IEHTY, eC/Ti B TeopeTHueCcKoM BOTIPOCE PACKPBITO OCHOBHOE
cofiep>kaHue MaTteprasia; B OCHOBHOM IPaBWIbHO /laHbl OIpe/ieieHrst TOHSITUM 1 UCTI0/Ib30BaHbl HayUHbIe
TepPMUHbI; OTBET CAMOCTOSATE/IbHBIN; ONpe/ieNleHus IOHATUN HeloJHble, OMyIlleHbl He3HAUUTe IbHbIe
HapylleH!s B TI0C/Ie/[0BaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPY UCII0/Tb30BaHUN HayYHbIX
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TePMUHOB; KeliC-3a/jJaH/e pelleHO BepHO, HO pellleHue He /1I0Be/leHO /0 3aBeplIatollero 3Tarna; TeCTbl
petieHbl Ha 60-80%. YpoBeHb 3HaHUM, YMeHUM, BilaZileHUI — CpeIHUM;

- YAOB/IETBOPUTE/IHHO 0a/I/IOB BHICTAB/ISIETCS CTYAEHTY, €CJIA B TEOPETHUECKOM BOIIPOCE YCBOEHO
OCHOBHOE, HO Heroc/1e/l0BaTe/IbHO; ONpe/iesieHus TIOHATUM HeI0CTaTOUuHO YeTKHe; He UCTIO0/Ib30BaHbl B
KaueCTBe /10Ka3aTe/bCTBa BHIBOABI M 000011IeHNs 13 HaO/FOeHNH, TIPaKTUYe CKUX 3aHSTHIA; YPOBEHb
YMeHHUs OIleprpoBaTh HayUYHbIMH KaTeropusMH, aHaIu3upoBaTh MH(OPMaLMIO, Bla/leH!s1 HaBbIKaMU
TIpaKTUUe CKOU JIesiTeJTbHOCTA HeBBICOKMM, HAO/FOAt0T st TPO0Oebl 1 HeTOUHOCTH; B PellieHue Keic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tallbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaIEeHUM — yJJOB/IETBOPUTE/IbHBIN;

- HeyI0BJIETBOPUTE/IbHO 0aJI/IOB BHICTAB/ISIETCS CTY/I€HTY, €C/IM B TeEOPETUYeCKOM BOTIPOCE He U3/I0KeHO
OCHOBHOE CO/iepKaHre yueOHOro MaTepuara, u3/iokeHre pparMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOE;
oripe/iesieHUsI TIOHSATHI He YeTKUe; He UCT0Ib30BaHbl B KaueCTBe [J0Ka3aTe/IbCTBa BBIBOALI U 0000111eHus
13 Hab/rIoZieHui, YpPOBeHb YMeHHs OTlepUpOBaTh HayUHbIMU KaTerOpHsIMH, aHA/TM3UPOBaTh HH(OpPMaLHio,
B/1a/leHHs1 HaBbIKaMH MMPaKTUUeCKO! /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHU — HeZlOCTaTOYHBIM.

KoHcniekT
BOIPOCHI /151 KOHCTIEKTUPOBAHUS

Tema 1 CTPOEHME 1 OCHOBHEIE CBOMICTBA METAJIJIOB U CITJIABOB

. B ueMm cy1HOCTb MeTa/yInyeCcKoro, MOHHOTO M KOBaJIBHTHOI'O TUIIOB CBSI3U?

. KakoBbI XxapakTepHble CBOKWCTBa METa/IJIOB U YeM OHU OIpese/siFoTCsA?

. UTo Takoe snemMeHTapHas siuerka?

. Uto Takoe monuMopdpusm?

. UTo Takoe mapameTp KpHCTa//InyeCKOW PeLleTKH, MJIOTHOCTh YIaKOBKH U KOOPAWHALIMOHHOE YMCIIO?
. Buzpl fycnokanyi M UX CTpoeHue.

. KakoBbI TepMoiiHaMuyecKyre yCa0BUS (pa30BOro MpeBpallieHus?

. KakoBpl mapameTpel npoliecca KpyUcTaaiu3anuu?

10. Yro Takoe nepeoxsiakgeHue?

12. ®opMbI KPUCTaIIOB U BIMSTHAE PeasbHOW CpeJbl Ha TpoLjecc Kprctamm3anun. Obpa3oBaHue
J€H/IPUTHON CTPYKTYPBHI.

13. B uem CyIIHOCTb MOAU(PUIIMPOBAHUS?

14. Uto Takoe KOMITOHEHT, (ha3a, HU3MKO-XUMHUUeCKasi CCTeMa, YUC/I0 cTereHel cBoOobI?

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

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

17. Kak cTposTCs ArarpamMmsbl COCTOSTHUSA?

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

19. B ueMm pasnuuue 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 mipeBpalljeHUsi TPOUCXOJAT B CIjlaBax Npu Temneparypax Ax, A2, A3, AA, Acrtl

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/0BUSX BblZle/sIeTCs IePBUYHbIM, BTODUUHBIA WU TPETUUHBIN LIEMEHTHUT?

6. KakoBo cTpoeHue efebyputa mpyu KOMHAaTHOMN TeMIlepaType, HEMHOTO BBIITIe BTEKTOU/THOU
TeMriepaTypbl 727° C ¥ HEMHOTO HUXXe 3BTeKTUUeCKol TeMriepaTypsl 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 servpyoiye 3/ieMeHThI CIIOCOOCTBYIOT rpaduTH3aLum?

OO NUTES WN =

12



10. Kak BIUsAIOT JIerMpytoLye 3/1eMeHThl Ha CBOMCTBa ¢eppUTa U ayCcTeHUTa?

11. Kak k/1accu(pULMPYOT JIeTUPOBAHHbIE CTa/IU 10 CTPYKTYpe B PaBHOBECHOM COCTOSIHHM?

12. B yuem oT/IiuMe ceporo uyryHa ot 6emoro?

13. Knaccugukaiysi 1 MapKMpoBKa CepbIX YyT'YHOB.

14. KakoBbI CTPYKTYPBbI CepbIX UyT'yYHOB?

15. Kak nonyyaroT BbICOKONIPOUHBIN UyryH? Ero cTpoeHue, cBoiiCcTBa i Ha3HaueHue. 16. B uem pasnuuue
B CTPOEHHH KOBKOTO U MOJU(ULIMPOBaHHOIO UyTYHOB?

17. CpaBHUTE MexaHUUeCKHe CBOMCTBA CEpPOro, KOBKOTO M BbICOKOIIPOYHOT'O UyTyHOB.

MeTOAI/IquKI/Ie MaTepudJibl, OrpeAesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHHUA KOHCIIEKTA

HarvcaHue KOHCIeKTa JIeKLUii: KpaTKO, CXeMaTHU4HO, TT0C/Ie/oBaTeIbHO (DPUKCUPOBATh OCHOBHBIE
TIOJ/IO>KEHHUSI, BLIBOABI, (hOPMY/TMPOBKU, 0000IIIeHNS; [TOMeYaTh Ba)KHbIE MBIC/IH, BBIIE/STH K/TFOUEBbIe
C/10Ba, TepMUHBL. [IpoBepKa TepMHUHOB, TTOHSITHI C TOMOILbIO SHLMK/IONEeNM, C/IOBapei, ClIpaBOUHUKOB C
BBINMMChIBAHHUEM TOJIKOBaHUHN B TeTpab. O003HAYUTEL BOMIPOCHI, TEDMHHBI, MaTepuaJl, KOTOPbIH BbI3bIBAET
TPYAHOCTH, TIOMETUTh U TOMbITAThCSI HAWTH OTBET B peKOMeHAyeMol nuTeparype. Eciu camocTosiTenbHO
He yJaeTcsl pa300paTbCsi B MaTepuase, HeoboxoauMo chopMyIMpoBaTh BOMPOC U 3aZaTh TPETIofiaBaTe o
Ha KOHCYJIbTaLlUM, Ha TIPAKTUUEeCKOM 3aHATUU. YIeJIUTh BHUMaHUe CAeAYIOLUM MOHATHUSM
(mepeuncieHye TIOHITUI) U JIp.

"3auTeH0" KOHCMeKT neKLyi MpefoCTaB/ieH B CrieljuajbHO OTBeeHHOMW JJ1s1 9TOT0 TeTPaiy;

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

IIpakTHYecKHe padoThI

HpaKTI/IIIeCKI/Ie pa6OTbI, ABJIAOTCA Ba>KHBIM HMCTOYHHMKOM IMO3HAHHA HOBOI'O MarTepHd/ia, CHOCO6CTBYIOT
(i)OpMI/IpOBaHI/IIO M COBEPIIEHCTBOBAHUIO ITPAKTHUYE CKUX YMeHI/Iﬁ 1 HaBBIKOB 06yqa}oumxc;1.

T€MATHKA MMPAKTUYECKHUX pa60T

MapkupoBKa cTanei ¥ 4yryHOB

Ifenb: HayunTthbcs onpefieisiTh XUMUUECKHIM COCTaB U KJ1aCCU(ULIMPOBATh CTaIU U YyTyHa M0 X MapKaM.
ITopsidok eébinoHeHus1 pabombi:VI3yunTh MapKUPOBKY CTajiel ¥ yyryHOB.PacimdpoBaTh MapKu craei
M uyryHOB. Pe3ynbTare! pacumdpoBku 3aHecTd B Tabnuily.Czenarb BEIBO/bI, ONMCAB XapaKTePUCTUKH
CTa/lel ¥ UyTYHOB, 3a/10)KeHHbIe B MAPKUPOBKE 3TUX CI1/IaBOB.

Br160p MarepurasnoB fjisi KOHCTPYKLMH 110 UX Ha3HAUEHUIO M YCJIOBUSIM KCIITyaTaljiu

IJeab: OnipenensiTh CBOWCTBA CTajiel M0 UX MAapKUPOBKe M BLIOMPATh MapKy CTasIu /IJisi KOHKPETHBIX
YCJIOBUM 3KCIUTyaTaliy U3/le/Iui U3 Hee.

ITopsidok eébinosHeHust paGombi: VI3yuuTb OCHOBHBIE 00/1aCTH NTPUMEHEHUsI Pa3/IMUHBIX BU/IOB CTa/lU U
B/IMSTHUE XMMUUECKOTO COCTaBa Ha ee CBOMCTBA. BribpaTh MaTepuart /i/isi ©3rOTOBJIEHUS U3/ie/THi
paboTaromux B pa3HbIX YC/IOBUSX IKCITyaTaluu. CBoil BEIOOp 060CHOBATE.

MeTOAI/I‘—IECKI/Ie MaTepudaJibl, Orpeedroiie rnmpoueaypy oeHUBaHWS BbINTO/THEHUA MMPaKTUUE CKHUX pa60T

OrmvicaHrie MeTOIMKY OLIeHUBAHKS BHITIO/IHEHS] HPAKTHYECKHX PA0OT: OIjeHKa 3a BbIOTHEHHEe
TeCTOBBIX 33/laHUM CTaBUTCSl HA OCHOBAaHUM 3HaHUS TEOPETUYECKOr0 Marepuasa o TeMe NpakTh4yeCcKou
paboTbl, yMeHUI 1 HAaBBIKOB ITPUMeHeHUs 3HaHUI Ha MPakKTHKe, paboTel ¢ 060pyzoBaHNeM,
aHa/IM3UPOBATh Pe3yJ/IbTaThl MPAKTUUECKON PaboThI.

Kpurepuu onjeHKuU:

- OTVIMYHO BBICTABJISI€TCS CTYLEHTY, eC/IA JeMOHCTPUPYIOTCS 3HAHUSI TEMBI, Lie/I U 3a/jau IIpaKThue CKOU
paboTsl, Xoa paboThl, MPUMEeHsIeMbIX METO/IUK MCCIeA0BAHMS; IeMOHCTPUPYETCS TOJTHOe 3HaHHe
TeOpeTHUeCKOro MaTepuaJa o TeMe TpaKTHueckor paboTsI (B rpoLiecce 0O6CyXJeHusl, TIPU OTBeTe Ha
KOHTPOJIbHBIE BOIIPOCHI); I€MOHCTPUPYIOTCS yMEHHSI M HaBBIKK paboThI ¢ 060pyj0BaHNeM, TPUMeHeHHS]
3HAHUS Ha TIPAaKTHKe, aHa/lu3a pe3y/IbTaToOB MPAaKTHUeCKOW paboThl U (OPMY/IHMPOBAaHKE BLIBOJIOB,
B/Ia/leHVe HaBblKaMU NPUKI/IaJHOU [lesITe/IbHOCTH;
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- XOPOILIO BBICTABJISIETCS CTY/|€HTY, eC/IU JleMOHCTPUPYIOTCSl 3HaHUS TeMbl, Lie/IU U 3a7iad NPaKTH4eCKOM
paboThl, XoZia paboThl, UMErTCst TIPobesIbl B 3HAHWU MPUMeHsIeMbIX METOAUK UCC/Ie0BaHMUS;
JIeMOHCTPHPYeTCs HeTIo/IHOe 3HaHKe (DaKTHueCcKoro MaTepHasa Mo TeMe MPaKTH4eCcKoi paboThl (B
nipotiecce 00Cy»K/1eHUsl, TIPU OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); I€MOHCTPUPYIOTCSI HEKOTOPbIe
HeJJ0CTaTKX yMeHusi paboTtats ¢ 000pyZoBaHieM, IPUMEHSITh 3HaHUs Ha MIPAaKTHKe, HeJIOCTATKH BIIaJieHHs
HaBbIKaMU MPUK/IaJHOM /IesiTe/IbHOCTH U CIIOCOOHOCTH aHa/IM3UPOBaTh Pe3y/bTaThl MIPaKTHUeCKOU
paboTsl, (hOpMyMPOBATh BBIBO/IBI, TIPOC/IEXKUBATh TIPUUMHHO-C/IeZCTBEHHBIE CBSI3U;

- Y[OB/IETBOPUTE/BHO BBICTAB/ISIETCS CTY[€HTY, eC/Id JeMOHCTPUPYIOTCS HelloJIHbIe 3HaHUS Lie/iv U 3a/au
TpaKTU4eCKOi paboThl, Xoa paboThI, MPUMEHsIEMbIX METOIUK MCCIe0BAHMS; 1eMOHCTPUPYETCS
Hero/IHOe, HeCUCTeMHOe 3HaHWe TeopeTHYeCckoro MaTepuasia 1o TeMe MpakThUyecKoi paboTsl (B mporiecce
00Cy>K/ieH¥s], TIPH OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HeJJOCTaTKH B
yMeHuU pabotatk ¢ 060pyi0BaHKeM, PUMEeHSITh 3HaHUsI Ha MPAKTUKe, He[JOCTaTOUHO B/laJieeT HaBbIKaMu
TIPUK/IaZIHOU ZeATe/TbHOCTH, CIIOCOOHOCTBIO aHATM3MPOBATh Pe3y/IbTaThl MPaKTHUeCKol paboThl 1
(hopMyTMpOBaTh BBIBO/IbI, TTPOC/IEKUBATH IPUUMHHO-C/Ie/|CTBEHHbIE CBSI3U;

- HEY/IOB/IETBOPUTE/ILHO BBICTABJISIETCS CTYEHTY, eC/U JeMOHCTPUPYIOTCS TIO/THOE U/ MOYTH MOJTHOe
OTCYTCTBHe 3HaHUS LIe/I1 U 3aZiau MPaKTH4YeCckoi paboThl, xo[ja paboThl, IpUMeHsieMbIX MeTOIUK
WCCJIe/I0BaHUS; IeMOHCTPUPYETCS MOJIHOe WY TIOUTH TOTHOe OTCYTCTBHE 3HaHUs TeOpeTHYeCcKoro
Marepuasa Io Teme MpakThu4Yeckoit paboTsl (B mipoiiecce o0Cyx/jeHusl, TIPU OTBeTe Ha KOHTPOJIbHbIE
BOIIPOCHI); IEMOHCTPUPYIOTCS 3HAUMTe/IbHbIe HeZIOCTaTKK YMeHus paboTatk ¢ 000pyZoBaHKEeM,
TIPUMEHSITb 3HaHUS Ha TIPaKTHKe, B/la/leHUs] HaBbIKaMU TIPUK/IaIHON ZiesiTelTbHOCTH, CTIOCOOHOCTH
aHa/IM3UPOBATh Pe3y/IbTaThl MPAKTUUECKOI paboThl ¥ (HOPMYIMPOBATH BHIBOABI, TIPOC/IEKUBATh
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U.

JlaGopaTropHasi padoTa
obpas3er1 1abopaTtopHO paboThbI

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

1. TIpopaboraiiTe TeopeTUyeCcKuii MaTepya.

2. O3HakoMbTeCh C 060pyAOBaHUEM, MaTepraiaMu, 0O6pa3IaMu.

3. W3yuuTe MopsiZiOK BBIMOHEHHS PAaOOTHI.

4. TlpoBenute ucciefoBaHre (Orpefie/IUTe TOYKKM COOTBETCTBYIOLME UHTEPBaliaM TemrepaTyp

ropsiueii 06pabOTKM KOHCTPYKLMOHHBIX M MHCTPYMEHTAJ/TbHBIX MaTepHasoB).
5. Odopmure pe3ynbTaTbl paboThI.

MeTO,Z[I/I‘JECKI/Ie MaTepudJibl, Orpeessdronire rnpoueaypy oLeHrMBaHWS BBITTO/THEHUA na6opaToprlx pa60T

[To3Bo/IsIET OLIEHUTh YMEHHsI 00yUaroIMXCsl CAMOCTOSITe/TbHO KOHCTPYUPOBATh CBOU 3HAHUS B TIpoliecce
pellieHyst TIPaKTUYeCKKX 3a/1ad U OL[eHUTh YPOBeHb CPOPMHUPOBAHHOCTH aHATUTHYE CKUX,
HCC/IeJ0BaTeTbCKMX HAaBLIKOB, a TAK)Ke HAaBLIKOB MPAKTUUECKOTO U TBOPUYECKOTO MblliieHus1. [1o3BossieT
OLIEHUTDb CTIOCOOHOCTD K MPOGheCCHOHATBHBIM TPYAOBBIM J€UCTBHUSIM.

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

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

«3» (YOOBNIETBOPUTEJILHO): BBITIOJTHEHBI BCe 3a/jaHus 1abopaTopHOM paboThI C 3aMeUYaHUsIMU; CTY/IeHT
OTBETUJI Ha BCe KOHTPOJ/IbHbIe BOMIPOCHI C 3aMeUaHUsIMHU.

«2» (He 3auTeHO0): CTY/|eHT He BITIOJTHW/I WA BLITIOJTHWI HETIPaBWILHO 3a/laHusI TabopaTopHOii paboThI;
CTY[eHT OTBETU/ Ha KOHTPOJIbHBIE BOIIPOCHI C OITMOKAaMH UM He OTBETU/T Ha KOHTPOJIbHBIE BOTIPOCHI.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas! AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[IpuMmepHbIe BOIIPOCHI K 3K3aMeHy, 1 Kypc / 3 ceccust

1.

w

10.

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

17.

18.

19.
20.

21
22

25.
26.

27.

Mertasuibl Kak KOHCTPYKL[MOHHBIe MaTeprasbl. CBOMCTBa METaJJIOB U CIIaBOB, 00y C/IOB/IeHHbIe
MeTa/l/TNueCKUM THUTIOM CBSI3H.

XapakTepuCTHKY, OTpeie/isitolliie MexaHnyecKre CBOMCTBa MeTasioB. [IpouyHOCTS,
TJIACTUUHOCTB, BSI3KOCTh. [lopor XpymKocCTH, 3arac BI3KOCTH. Bs3Koe U XpyTikoe pa3spylileHHe.
Mertog, uccneoBaHust MeTas/uloB. MakpoaHaiu3, MUKpOaHaln3.

[uarpamma pa3pbiBa, MH(pOpMaLus, Mojyyaemasi U3 iarpammsbl. BiiusiHie BHEIIHUX U
KOHCTPYKTHUBHBIX ()aKTOPOB Ha BWJ, JMarpaMMbl pa3pbiBa. PaboTta pa3pylieHusi.
Kpucrannnyeckoe ctpoeHre MeTanaoB. OCHOBHbIE THITbl KPUCTA/UVIMYECKUX pelleToK. [ledeKTb
KpHUCTasa, X Ha CBOMCTBA.

V30Tponusi U aHM30TPOIUs KPHUCTaNI0B. AHU30TPOMNUS 3arOTOBOK U fleTaseid, pojib 3TUX
(hakTOpOB MH)KeHepHOM TipakTHKe. HacsieoBaHue cBoicTB. MaciuTabHbIi akTop.
[Tommmopdu3Mm (asnoTpornus) MeTaioB U cryiaBoB. [lepekpucranusanus. [Tommmopdusm xernes.
Ponb nomimop@dusma B TepMoobpaboTke.

Kpucrannmsauus. TepmoanHamuka riporecca. Kpusble oxnaxkeHus. Kpu-tuueckue TOUKU.
Kpucrannusanys 4MCTbIX MeTaIOB U CI11aBoB. Teopun KprcTamiv3auyd. CBa3b CTPYKTYPbI U
CBOIICTB yC/IOBHSIMU KPUCTa/I/IU3aLIMH.

Crpoenue cTtanpHOro JuTKa. HacieoBaHye CBOKWCTB IPOKATOM, 3arOTOBKOM.

Iuarpamma cocTosiHus cruiaBoB. VIHGopmatys /st pakTUKU. JIMKBaLKs B CliJlaBax, ee BIWSHUE
Ha CBOMCTBa. YCTpaHeHue.

[narpaMma COCTOsIHMS [JBOMHBIX CI1aBOB. [TocTpoeHMe ArarpaMmbl SKCIIePUMEHTA/IBHO.
[unarpamma cocTosiHMsI TIepBoro poga. IlpakTrueckre pUioyKeHUs..

[JvarpaMma coCTOsiHUSI BTOPOro poga. IIpaktrueckue NpUioyKeHus.

[narpamma cocTosiHMsI TpeTbero poga. IlpakTrueckrie NpuioKeHusl.

JvarpaMMa COCTOSTHUS YeTBepToro poza. [IpakTrueckue NpuioKeHusl.

[TpeBpalijeHue B CIijiaBax B TBEPJOM COCTOSIHUM. DBTEKTOMHOe TipeBpalieHre. CBs3b ArarpaMMbl
CO CBOMCTBaMHU CriyiaBa (3akoH KypHakoBa).

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

HOuarpamma coctosiHus «Kene3o-LieMeHTUT». D@a30BbIii U CTPYKTYPHbIH aHamm3. CBoiicTBa ¢a3
CTPYKTYPHBIX COCTaB/ISFOLIUX.

PaBHOBecHOe npeBpallieHre NPy OXJ1aKAeHUH IBTEKTOUHBIX CTaslel.

PaBHOBecHOe rpeBpallleHue IPU HarpeBaHWW U OXJIaXK/IeHUH [J03BTEKTOM/IHBIX U 3a3BTEKTOM/IHBIX
cTasei.

. PaBHOBecHOe npeBpallleHus1 B 9BTEKTUUECKHX UYyT'yHaX.

. PaBHOBecHoe npeBpallleHus B [J09BTEKTUYECKUX U 3a3BTEKTUUYECKUX UYTyHaX.
23.
24.

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

Yrnepoguctsle ctanu [Ipumecu B cTansix, UX BAUsiHUe Ha cBorcTBa. Knaccudukanys craneii 1o
Ha3Ha4YeHUI0, CTPYKType. MapKrpoBKa, IPUMeHeHHe.

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

OtxuB. Buzbl oTKura, Ha3HaueHue, nposegeHue. Hopmanusarus.
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28.

29.

30.

31.

32.

33.

34.
35.

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

49.
50.

IIpeBpairieHue nepeox/iaKAeHHOro aycreHura. [Juarpamma pacriaga. XapakTepUuCcTUKa IpPOAYKTOB
pacraza.

3akasika yrepoAuCTbIX cTaneid. MapreHCMTHOe nipeBpalieHre. Kputuueckass CKOpoCTb
OxnakgeHust. @akTopsl, BAUSIOLIME HA KDUTUYECKYH CKOPOCTb.

I[MpakTrKa 3aKasnky. Beibop Temreparypbl HarpeBa 1o, 3aKajKy, BEIOOp OX/IaXKJAr0L[ei Cpe/ibl.
bpak npu 3akarke, ero npegyrnpexzeHue U ycrpaHeHue. [Ipuemsl oxyiaxzeHusI.

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

[TpokasnbiBaeMOCTb CTa/v. 3HaUeHHe NPOKalMBaeMoeCTH i (GOPMUPOBAHKS CBOWCTB 3arOTOBKU
v getanu. OLieHKa NpoKaibiBaeMoCTH. [Tyt noBbIeHus.

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

Xumuko-tepmuueckasi 06paborka (XTO). OcHOBHBIE BU/IBI, TIPOBe/ieHHe, TIPUMeHeHe
JlernpoBaHHble ctanu. Knaccudukanys v MapkUpoBKa. BiusiHve jierupyroyx 371eMeHToB Ha
T10JIOKeHHe KPUTUUeCKUX TOYeK B CTa/lu.

Biusinuve jlerupyromyx 3/1eMeHTOB Ha pacriaj, lepeox/iaXKJeHHOro ayCTeH!Ta, Ha
NIPOKA/IUBAEMOCTb.

BivisiHUe jilerupyrolyx 3/1eMeHTOB Ha TemIlepaTypy 3aka/Ku, Ha BeJIMUMHY 3epHa.

BiusiHue yilerupyrolyx Ha IpoLecchl oTiycka. OTIyCKHas XpyIKOCTb.

KoHcTpyKIMOHHBIe JieripoBaHHbIe ctamu. TpeboBaHust K HUM. MapkupoBka. LlemeHTyeMble 1
yJlydlliaeMble CTaIu.

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

KpacHocroiikocTb. BricTpopexxyiye crany. TepmoobpaboTKka ObICTPOPEXYIIMX CTajel,
ocobeHHOCTH ee. BropruHast TBep/OCTb.

TBepble CIIaBbl, UX MOy4YeHNe, CBOWCTBA, MaPKUPOBKa, MPYMeHeHue. YIIPOUHeHHe TBep/bIX
CIUIAaBOB MOHHO-TI/IA3MEHHBIM Hallbl/IeHUeM.

CgepxtBep/ble Matepuasnbl (CTM). Cranu u criziaBbl ¢ 0cOObIMU CBOMCTBaMU. HeprkaBeroriyie
CTaJIu.

XpOMUCThIe M1 XPOMOHHMKe/IeBble HepkaBetolye ctani. MexkpucraaintHas kopposust (MKK),
rpeAynpeXxieHre U ycTpaHeHue.

’KapocToiikue 1 >KaporpouHble CTaau U cryiaBbl. CriiaBbl Ha HUKe/ieBol U K0OabTOBOM OCHOBe.
Mepgp u ee crinaBbl. JlaTyHu, 6poH3bl. MapKHUpOBKa, MPUMeHeHHe.

AntomuHu# U ero criiaBbl. CUTyMUHBI, Jtopaii. MapKupoBka, mpumeHeHre. Crioco0bl
YIIPOYHEHUS a/lFOMUHUEBbIX CI/IaBOB.

TuraH u eto criaBbl. CBOMCTBA, MapKMPOBKA, IPYMEHEeHHe.

AnTHpUKLMOHHBIE MaTepyasbl. abbuTel, OPOH3bI, UYTYHBI.

Hewmetannnueckue marepuassl. I1nacTMaccel U KOMIIO3UTHI.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKNI YHUBEPCUTET HAYKU U TEXHOJIOI M1»
BUPCKII ®UTNAJI YYHuT
Kadezpa TexHonmornueckoro obpasoBaHusi

HucuunnuHa: MarepuanoBefeHue Kypcoseie 5k3amensr 20__-20__ .
3aoyHasi popma oOyueHUs Harpasnenue 23.03.03 Dkcryaraus
1 Kypc 3 ceccus TPaHCIIOPTHO-TeXHOJIOTMUeCKUX MallVH U
KOMIJIEKCOB
[Tpodunb: CepBUC TPaHCIIOPTHBIX U
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TEXHOJIOTMUeCKUX MaIlliH U 000py10BaHuUS
(HedTemobbIUa)

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. XapakTepuCTHKH, OIpejie/soliye MexaHnyeCcKre CBOMCTBa MeTasuloB. [IpouHOCTS,
I/IaCTUYHOCTD, BA3KOCTh. IIopor XpyIikocTy, 3arac BA3KOCTU. Bsi3koe U xpyrikoe
paspylleHue.
2. OmxuB. Buzpbl oT)Kvra, Ha3HaueHue, npoBezieHre. Hopmanu3arnust.
3. IIpakTuueckoe 3ajaHue

[ara yTBep)XaeHus: __._ . 3apeayroiuii Kadeapoi

MeTozrYeCcKrie MaTepuasbl, OTpeZeIstolre TIPoLielypy OLieHHBaHUs Ha 9K3aMeHe

JToTyCKOM K 3K3aMeHY SIB/IIeTCS TPeJOCTaB/IeHHe pe3y/IbTaTOB TeCTUPOBAHMUS, IPAKTHUECKUX U
71ab0paTopHBIX padoT, a TaK >Ke KOHCITEKTa.

I[Tpu olleHKe OTBeTa Ha SK3aMeHe MaKCUMa/IbHOe BHUMAHHUE IOJDKHO YESThCS TOMY, HaCKOJIBKO TIO/THO
PacCKpBITO COZiEp’KaHWe MaTepuara, UeTKO U MPABU/IbHO JIaHbI OTIPeZie/IeHus], PACKPBITO COZIEP>KaHUe
TIOHSITHH, BEPHO JIK UCII0/Ib30BaHbl HayUHbIe TEPMHHBI, HACKOJILKO OTBET CAMOCTOSITE/TbHBIMH,
WCII0/Tb30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JIU PACKPBITHI IPUUYMHHO-C/Ie[ICTBEHHbIE
CBSI31, HACKOJIbKO BBICOKHI YPOBEHb YMEHHUsT OTIEPUPOBAHUS HAyUHBIMHM KaTerOpUsIMU, aHaI3a
uH(OpMalLnK, BlaZieH|s] HaBbIKaMU TIPAKTUUeCKOM /1esITe/TbHOCTH.

KpuTtepuu onjeHKH:

- OTVIMYHO BBICTAB/ISIETCS CTY/IEHTY, eC/TH CTYJEHT Jja/l TIOJIHbIe, Pa3BEPHYThIE OTBETHI HA BCE
TeopeTUuYeCKHe BOMPOCH! O1/ieTa, MpoZeMOHCTPUPOBA/ 3HaHWEe (YHKI[MOHABHBIX BO3MOXKHOCTEH,
TEPMMHOJIOTMH, OCHOBHBIX 37IEMEHTOB, YMEHHe MTPUMEHSTh TeOPeTHUECKHe 3HAHUS TIPY BBITIOTHEHUH
TIPaKTUUeCKHX 3aaHuil. CTyneHT 6e3 3aTpyIHEeHUIM OTBETH/I Ha BCE IOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckasi YaCTh paOOThI BHITIOJTHEHA MTOJIHOCTBIO 03 HETOUHOCTEM U OIIHOOK;

- XOPOIIIO BBICTABJISIETCS CTY/IEHTY, €CJTU CTYI€HT PacKpbll B OCHOBHOM T€OPETUUECKHE BOTPOCHI, OIHAKO
JIOTTyIIleHbl HETOUHOCTH B OTPe/ie/IeHHH OCHOBHBIX TIOHATHH. [Tpy OTBeTe Ha [JOTIO/THUTE/TbHbIE BOTIPOCHI
JOTTy1[eHbl HeOO/IbIIIHEe HETOUHOCTHU. TTpH BBITTOJTHEHUH MPAKTHUECKOH YacTh PaboThI AOMYIIEeHbI
HeCyI[eCTBEHHbIE OIIHUOKY;

- YAOBJ/IETBOPUTE/IbHO BLICTAB/ISIETCS CTYJEHTY, €C/IH TIPH OTBETE Ha TEOPETUUECKHE BOMIPOCHI CTYZEHTOM
JIOTYIIIEHO HECKOJIBKO CYIIeCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHHN. JIOTHKA U TIO/IHOTA
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTHuecKre BOMPOCHI B I1€/I0M HU3/I0XKEHBI JI0CTAaTOUYHO, HO C TIPOITyCKaMH MaTepuasa. VimeroTcst
TIPUHIUIHA/IBHBIE OIIMOKHU B JIOTHKE MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pelu 3aiauy WIH MPH
pellieHnH JOMyIIieHbl rpyObie OIMOKuY;

- HeY/I0BJIETBOPUTE/IBHO BLICTAB/ISIETCS CTYAEHTY, €C/IA OTBET Ha TEOPETHUECKHE BOTIPOCHI
CBUJIETE/bCTBYET O HETIOHUMAHUU U KpakiHe HeTo/THOM 3HAHWUHW OCHOBHBIX TIOHSITHI U METO/IOB.
OO6Hapy>KUBaeTCsl OTCYTCTBHE HAaBLIKOB PUMEHEHUS] TEOPETHUECKUX 3HAHUH TPH BLITIOTHEHUH
TpaKTHUeCKKX 3a/jaHui. CTy[IeHT He CMOT OTBETHUTb HU Ha OJJVH JIOTIO/THUTE/IbHBIN BOTIPOC.

3afaHus /1A POBe/IeHUs MPOME)XYTOUHOM aTTeCTaluy 00yJaromuxcs

IIpomescymouHas ammecmayus 1o JUCLUMILIMHE TIPOBOAUTCS B (hopMme:

3 ceccus - 9K3aM€EH.

[IpoBepsieMbIMM Ha MPOMEXYTOUHOM aTTeCTALMU 3JIeMEeHTaMHM COflep>KaHUsl SIBJISIFOTCS TeMbI
JTUACLIATIHBI.

[171s1 TIpOBEPKU 3HAHULI UCTIONMB3YHOTCSI BOTIPOCHI U 3a/laHus B PA3/IMUHBIX (popMax.
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YmeHus,, Haeblku (uau onbim OesimenbHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TIOMOLIbIO
KOMITeTEHTHOCTHO-ODUEHTHMPOBaHHbIX 3a/au (CUTyallMOHHBIX, MPOU3BOJCTBEHHBIX WM KeHCOBOIro
XapakTepa) ¥ pa3/IMUHOro B1/la KOHCTPYKTOPOB.

Bce 3ajauv sBASIOTCS MHOrOXOZOBbIMU. HekoTopble 3amaud, TIpOBepSItOLME  YDPOBEHb
c(OpMHUPOBAaHHOCTH KOMIIETEHLIMH, SIBJSIFOTCS MHOTrOBapuMaHTHbIMUA. YacTb yMeHWI, HaBBIKOB U
KOMTIeTeHI[MM TpsiMO He oOTpakeHa B (HOPMY/IMPOBKax 3ajau, HO OHHU MOTYT ObITb IPOSIBIEHBI
00yuaroLMMKUCS TTPU UX PeleHNH.

B kak/Ibli1 BApMAHT BKJIFOYAIOTCS 3a/laHusl 110 KaKJOMY [POBEPsIeMOMY 37IeMEHTY COJEeprKaHusi BO
BCeX IIepeurc/IeHHbIX BbIllle (OpMax U Pa3HOTO0 YPOBHS CIOKHOCTUA. Takoil ¢opmaT I03BOJsieT
OOBEKTUBHO OTpe/ie/IiTh KauyeCTBO OCBOEHMs] OOyuaroIMMHCS OCHOBHBIX 3/IEMEHTOB COjlepKaHUs
JUCLIMIUIMHBI ¥ YPOBeHb C(POPMHPOBAHHOCTH KOMITeTEHLIMH.

5. IlepeyeHb OCHOBHOWI W [ONO/IHUTEJbHON Yy4eOHOW JIMTEpaTyphl,
Heo0X0JUMOH /IJIs1 OCBOECHHS JUCIUTITHHBI

5.1. OcHoBHas yuyeOHas MTEpPaTypa
1. CanyHoB, C.B. MarepuanoBeieHue ] : yued6Hoe rnocodbue / C.B. CanyHoOB. — 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.
KgamiHuH. - BopoHexx : BopoHe)XCcKuli ToCyjapCTBeHHbIM YHHUBEPCUTET WHKeHePHbBIX
texHonorui, 2013. - 199 c. [SnekrponHbiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=141977

5.2. lonosHUTe/IbHAsA yueOHasi TuTeparypa

1. TapudynmH, ®.A. MarepHraoBe/ieHre ¥ TEXHOIOTHSI KOHCTPYKI[MOHHBIX MaTEPHAJIOB : yueOHO-
MeTozueckoe rmocobue[ dnekTponHbli pecypc] / @.A. Iapudynnun, P.III. Aronos, B.B. XKunskos
; MunucTepcTBo 00pa3oBaHus U Hayku Poccuu, @enepaibHoe rocyiapCTBeHHOe OropKeTHoe
oOpa3oBaresibHOe yupesk/ieHre BhICIIero npodeccroHaabHoOro obpasosanus «KaszaHckuii
HaLIMOHAJIbHBIN MCC/Ie/|0BaTe/IbCKUI TeXHO/IOTMUeCKUM YHHUBepCUTeT». - Kasanb : M3zarenscTBo
KHUTY, 2013. - 248 c. URL: http://biblioclub.ru/index.php?page=book&id=258639

2. MarepuasnoBeieHye [/ TPAHCIIOPTHOTO MAIIMHOCTPOeHUs! [ DNIeKTPOHHBIN pecypc] : yuebHoe
nocobue / 3.P. TanumoB [u ap.]. — OnekrpoH. gaH. — CanHkT-IleTepOypr : Jlanb, 2013. — 448 c.
— Pexxum poctyna: https://e.lanbook.com/book/30195

5.3. [Ipyrue yue0Ho-MeTOJUUECKHEe MaTepHaJibl
IlepeueHb peKOMeHAyeMbIX pecypcoB HH(pOpMaLiOHHO-Te/IeEKOMMYHUKALIMOHHON CeTH
«HTEepHeT», HAXOJALUXCS B CBOOOJHOM J0CTyIe

1. https://ssau.ru/files/education/uch_posob/Marepuanosezenre.H.%201-MenbHrkoB%20AA.pdf

6. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJIOTHH, HMCHOJb3yeMBIX TPH
OCyILIeCTB/IeHUH 00pa30BaTe/IbHOr0 TMpoIecca Mo AUCHUIUINHE, BK/IOYas NepeueHb
NMpPOrpaMMHOr0 ofOecreyeHusi W WHGPOPMAIMOHHBIX CIPAaBOYHBIX cHCTeM (MIpH
Heo0X0AMMOCTH)

ITepeueHsb pecypcoB nH(}OpPMaIHOHHO-Te/IeKOMMYHHUKALMOHHOU ceTH «IHTepHeT» U
NMPOrpaMMHOI0 o0ecreueHusl, HeOOX0AUMBIX /11 OCBOEHHS JUCIUTITHHBI
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. Hayunas snekrponHas 6ubmoreka eLIBRARY.RU [DnekTpoHHBIM pecypc]. — Pexkum pocrymna:

https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeyHast cucteMa «JIaHb» [D1eKTpoHHBIN pecypc]. — Pexxum goctyma: https://

e.lanbook.com/.

. YHuBepcureTcKasi bubmoTeka oHaiiH biblioclub.ru [3nekTponHbIi pecypc]. — Pexxum gocTyma:

http://biblioclub.ru/.

. OnekTtpoHHasi 6bubmioreka YYHuUT [DnekTpoHHBIM pecypc]. — Peskum mocrymna:
https://elib.bashedu.ru/.

. Poccuiickas rocyzapctBeHHast 6ubnvoreka [DeKTpoHHbIN pecypc]. — Pexxum focryma:

https:/www.rsl.ru/.

. HauuonanbHas snekTpoHHast 6ubnvoreka [D1eKTpoHHBIN pecypc]. — Pexxum foctyma:  https://xn--

90ax2c.xn--plai/viewers/.

. HauwonanbHas riatdopma oTKpbITOro oopasoBanusi npoed.ru [DeKTpoHHBIN pecypc]. — Pexxum

pocryna: http:/npoed.ru/.

. OnekrpoHHOe ob6pa3oBaHue Pecrnybimku bairkoproctas [D1eKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

. VHdopmanmonHo-npaBoBoy noptan ['apanT.py [OneKTpoHHbIN pecypc]. — Pexkum goctyna: http:/

www.garant.ru/.

ITporpaMmMHoe obecrieueHue

LIBREOFFICE - dorosop Ne0301400003023000002 ot 14.03.2023 (6eccpouHblit)
OnepaumonHas cucrema Astra Linux - Jorosop 0301400003023000002 ot 14 mapra 2023
6eccpouHo

bpay3ep Google Chrome - becriiaTHast uiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

CucteMa avcTaHIiMOHHOTO 00yueHust Moodle - BecrinatHast nuiieH3ust
http://www.gnu.org/licenses/gpl.html

7. Onmcanue MaTepHa/IbHO-TEXHHYECKOW  0a3pl, HeoOXoguMMoW /IS

OCyII[eCTB/IEHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHE

HanmeHoBaHue Bu 3aHgTHI HanmeHoBaHue 000pyoBaHHUs,
CMeI[UaTM3UPOBAHHBIX MPOrpaMMHOTO 00ecIeueHust
ayJIUTOPHH, KAOMHETOB,

naboparopuit

Ayputopus 101(UTD)

JlexunoHHast, CemuHapckas, s
KOHTPOJIS1 M arTectauuu, s
XpaHeHUsi 000py10BaHUS

AHnanu3arop co2, BIaKHOCTH,
TeMIlepaTyphl Bo3Jyxa C usb
BBIXO/IOM, BeChI, I03UMET],
JlOCKa, KOMIIbIOTEp,
KoHAykToMeTp hmdigittai com80-
bu, mokcmeTp LMdpoBoii smart
sensor (K813, meben,
MeToZ1ueCKUe MaTeprabl,
MUKPOMETP, MUKPOCKOTI,
MOHUTOP, My(denbHas 1eyb,
HYTpPOMeTp, T/IaKar,
TOPTaTHUBHBIN IITyMOMED,

19


https://elibrary.ru/
http://www.garant.ru/
http://www.garant.ru/
https://edu.bashkortostan.ru/
http://npoed.ru/
https://xn--90ax2c.xn--p1ai/viewers/
https://xn--90ax2c.xn--p1ai/viewers/
https://www.rsl.ru/
https://elib.bashedu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

M3MepuTesib YPOBHS 3ByKa smart
serser, IPUHTEP, POEKTOP,
pa3pbIBHAast MallliHa,
criekTpooTomMeTp
9KO0JIOTUYECKOTO KOHTPOJIS,
TepMOMeTp, yueOHbIi Habop,
IITaHT eHL[UPKYJTb, 1eKTPOHHbIN
v3MepuTesib ph, BlaKHOCTH,
TemriepaTyphbl U OCBeIIleHHOCTU
niouss! ph300.
[TporpaMmMHOe obecrieueHHe

1. LIBREOFFICE

2. OnepanyoHHas cucTeMa

Astra Linux
3. bpay3ep Google Chrome

Ayputopus 102(UTD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaliH, 111 KOHTPO/IA U
arrecraluu

Iocka, mebestb, TPOEKTOP, IKpaH.

Aynutopusi 104(UTD)

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

Iocka, mebesb, SKpaH.

Aynutopusi 110(UTD)

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

ITocka, KoMITbIOTEp, Mebesb,
TIPUHTED.
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OrnepanoHHas cucTeMa
Astra Linux
3. Bbpayzep Google Chrome

Cny>xebHOe TIOMelljeHHe
111A(UT®D)

Iyt XxpaHeHus1 000Py0BaHUS

OprrexHuKa, TEXHUUECKHEe
cpeacTBa 00yueHus, yueOHO-
MeTO/[uueCK1e MaTepuarbl.

Aynutopus 201(UT®D) JlektmonHast, CemuHapckas, s | [locka, KOMITbroTep, MebeJb,
KOHCY/IbTalMH, [I/11 KOHTPONSI U | IPOEKTOP.
arrecralyu [TporpammHoe obecrieueHve
1. LIBREOFFICE
2. OmnepanoHHas cuctema
Astra Linux
3. bpaysep Google Chrome
Ayputopus 204 TD) Cemunapckas, s Iocka, ubr, KoMMyTarTop,

KOHCY/IbTalWH, [171s1 KOHTPOJIS U
arrectauud, Jist XpaHeHHsI
obopyoBaHuUs

KOMITbIOTep, MeOeJib, TIPUHTED,
ckaHep epson 1270.
[TporpammMHOe obecrieueHue
1. LIBREOFFICE
2. bpaysep Google Chrome
3. Cucrema
JVCTaHLIMOHHOTO
o0yuenust Moodle

Cny>xkebHOe TIOMellIeHre
204A(UT®D)

Iyt XxpaHeHus1 000py0BaHUS

YueOHO-Har/IsI[HbIE MaTepyaJIbl.
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Aynutopust 206(ITD)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuuu, [171s1 KOHTpOJIsi U
arrecrauuy, [is xpaHeHUs
obopy/i0BaHuUs

Kowmristorep, MebeJib,
MeToZrue CK1e MaTeprarbl.
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OnepanuoHHas cucTeMa
Astra Linux
3. Bbpay3ep Google Chrome

Aynutopus 207(UTD)

[lnst camocTosiTeNIbHOM paboThl

Komnbtotep, Mebenb, Moy,
HeTOyK, IpUHTep, yueOHO-
MeTo/juecKast IMTeparypa.
[TporpammMHOe obecrieueHue

1. OmnepauyoHHas cucTeMa

Astra Linux
2. LIBREOFFICE
3. bpaysep Google Chrome

Ayputopus 208(I'TD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaliH, 111 KOHTPO/IA U
arrecraluu

Hocka, KomribtoTep, Meberib,
IIPOEeKTOp, SKPaH.
[TporpammHOe obecrieueHye
1. LIBREOFFICE
2. OrmnepanjoHHas cuctema
Astra Linux
3. Bbpay3ep Google Chrome

Ayputopus 210('TD)

[nsa koHcyneraumi, dns
xXpaHeHUst 0060pyI0BaHUS

Komnbrotep, Meberb,
MeTOZIueCKre MaTepHasbl, May.
[TporpammMHOe obecrieueHue

1. LIBREOFFICE

2. Bpayzep Google Chrome

Aynutopust 301 YuTanbHbIM 3a1
(anekTpoHHBIM Kartasor)(PM)

17151 caMOCTOSITeTbHOM pabOTHI

Kowmristorep, Mebesib, IpUHTED,
ckanep hp scanyet g2410.
[TporpaMmMHOe obecrieueHHe
1. Bpay3ep Google Chrome
2. LIBREOFFICE
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