OHIeNbCCKUM TEXHOIOTHUECKU HHCTUTYT ((punnan) ¢heaepaabHOro rocy1apcTBEHHOTO
O10/1KETHOT0 00pa30BaTEIBHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa «O6opynoBanne U TEXHOJIOTUH 00PaOOTKU MaTEPUAIOBY

PABOYASA ITPOT'PAMMA

10 JUCIUAILUINHE
b.1.1.13 «MarepuaaoBeIcHUE
Hanpasnenue noarorosku (22.03.01) "MarepuaioBeieHHe U TEXHOJOTHU MaTEPUAJIOB'
[Tpoduns "MartepuanoBeneHue, SKCepTu3a MaTEPUAIOB M YIIPABJICHUE KaueCTBOM "

dbopma oOyueHust — ouHas
Kypc — 1

cemecTp — 2

3a4eTHBIX eUHUIL — 4

4acoB B Heelo — 4

Bcero yacoB — 144

B TOM YHCJIE:

JeKun — 32

MpaKTHYECKHe 3aHsITusg — 16
nabopaTopHsble 3aHATHS — 16
camocTosTenbHas padora —80
dK3aMeH — 2 CEMECT]

3a4eT —HeT

PI'P —Her

KypcoBasi paboTa — HET
KYpPCOBOM ITPOEKT — HET

Pabouyas nporpamma obcyskieHa Ha 3aceaanuu Kadeaps OTM
«22» _wiong 2022 rona, nportokoJ Ne 12

. & -
W.o. 3aB. kadeapoii Sz /Tuxonos JLL.A./

/

Pabouas nporpamma yrBepxkeHa Ha 3acegann YMKH MBTM

«27» wrons 2022 rona, nporokos Ne 5
[Ipeacenarens YMKH Mﬂesxuua H.JL/

DHrensc 2022



1. Ilenu u 3a0auu oceoenus oucyuniuHbl

[lenpio mpenojaBaHus NaHHOW UCUUIUIMHBI SIBJISETCS TO3HAHWE TPHUPOABI U
CBOMCTB MaTepHalioB, a TaAKKE METOJIOB UX YIPOUYHEHHUs Uil Hanbosee 3PPeKTUBHOTO
UCIOJIb30BaHUsI B TexHuke. dopmupoBaHue 3HaHUM W YMEHHMM MO BBIOOPY U
NPUMEHEHUIO COBPEMEHHBIX MATEpPUATIOB JJisi M3TOTOBJIICHUS H3IENUA B 00JACTH
npodeccuoHanbHOM eI TeIbHOCTH.

3amaun npenojaBaHus TUCHUIUIMHBI SIBISIETCA M3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJICHUM, TPOUCXONAIIMX B Marepuagax HIOpU BO3ACHCTBUM HA HUX Pa3IAYHBIX
(akTOpoB B YCJIOBHMSX NPOU3BOACTBA U HIKCIIyaTalldd, YCTAaHOBJICHUE 3aBUCUMOCTD
MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU MAaTEpHANIOB, H3yYEHHE TEOpUH U
MPAKTUKHU PA3JIUYHBIX CIIOCOOOB YIIPOUHEHHSI MAaTEPUATIOB, 00ECIIEYUBAIOIINX BBICOKYIO
HAJeKHOCTh W JOJITOBEYHOCTh JETaled MalllMH, WHCTPYMEHTa W JAPYTHX W3JEIUil
po(heCCUOHATILHON S TENIbHOCTH.

2. Mecmo oucuunnunwt 6 cmpykmype OOIl BO

HuciunnnHa «MartepuanoBeieHHe» MPEACTaBIseT COOOW NUCUUILIMHY 0a30BOM
gactu obmenpodeccronanpHoro 1ukiaa  (b.1.1.13) ocHoBHO#I 00pa3zoBaTeIbHOMN
nporpaMmbl  OakanaBpuata 1o HampasieHuto 22.03.01 «MarepuanoBeneHue u
TE€XHOJIOTUHA MATEPUATIOBY.

K «BXOAHBIM 3HAaHUSAMY», YMEHHSM W KOMIIETCHIHSIM 0OydYaromierocs
bopMmynupyroTcs HE0OXoAUMbIE TPeOOBaHUS MPH OCBOCHUU JIaHHOW NUCIMIUIMHBI U
NpUOOpPETEHHBIM B PE3yJIbTaTe OCBOEHUS NPEANIECTBYIOUIMX IUCUUIUIMH. llepeyeHs
JTUCIUIUINH, YCBOCHHE KOTOPBIX CTYJIEHTaMU HEOOXOIMMO Il YCBOCHHUS JTaHHOU
JTUCHUIUIMHBL: «MaremaTtukay, «Puszuka», «Xumus». HeoOXoauMoCTh U3yUeHHS ITHX
JTUCITUTUINH OOBACHSIETCS COoJIepKaHUEM 00eCTIeunBaeMbIX UMHU KOMIIETEHITUN, KOTOPHIE
BKJIFOUAIOT BXOJIHbIE TPEOOBaHUS ISl U3yUEHUS TUCHUIUIMHBI « MaTepranioBeIeHue.

3HaHUs, TOJIyYCHHbIE TMpPU HW3YYEHUU JUCUUILIMHBI «MaTtepuanoBeaeHue
HEOOXOAMMBI  JUIsl ~ OCBOEHMS  MHOcCHenylomux  aucuuiiimH:  «TexHonorus
KOHCTPYKIIMOHHBIX MaTepuanoB», «COBpEMEHHbIE TEXHOJOTHMH (PYHKIHUOHAIBHBIX
MaTepraioB» U «DU3UKO-XUMHS MAaTEPUATIOB» U «MeToAbl UCCIIEI0BAHUS CTPYKTYPhI U
CBOWCTB MaTEpPUAJIOB U IIOKPBITUIY.

3. Tpebosanusa K pezyromamam 0c60eHUs OUCYUNTUHbL

W3yyenne JUCHUIUIMHBI  HaAmpaBieHO Ha  (QopMUpOBaHUE  CIEAYIOIIHUX
komnerennuii: OIIK-4, T11K-11.

- CITIOCOOHOCTBIO COYETaTh TEOPUIO U TIPAKTUKY IS PEIICHUS MHKCHEPHBIX 3a/1a4
(OIIK-4);

- CIIOCOOHOCTBIO TIPUMEHSTh 3HAHHS OO0 OCHOBHBIX THIAaX COBPEMEHHBIX
HEOPTaHMYECKUX W OPTraHMYECKHUX MaTepHajoB, MPHUHIIMIIAX BHIOOpA MaTEpHaOB s
3aJIaHHBIX YCJIOBUH OKCIUTyaTallid C Y4eTOM TpeOOBaHUN TEXHOJIOTHYHOCTH,



SKOHOMHMYHOCTH, HAJAECKHOCTH W JIOJTOBEYHOCTH, 3IKOJIOTUYECKUX MOCIEACTBUUA HX
PUMEHECHHUS TIPU TIPOCKTHPOBAHUHU BBICOKOTEXHOJIOTUYHBIX TiporieccoB (ITK-11).

B pe3ynbTaTe 0OCBOCHHUS IUCIUTIINHBI 00YYarOIUNUCS TOJDKEH:
3name:

3aKOHOMEPHOCTH TPOLIECCOB KPUCTAIUIM3ALMKU U CTPYKTYpOOOpa3oBaHUs
METAJJIOB U CILJIaBOB, OCHOBBI UX TEPMOOOPAOOTKH, CHOCOOBI 3aIIUTHI
METaJIOB OT KOPPO3UH;

KJIaCCU(UKALIMIO U CIOCOOBI TOTYyYEHHUS] KOMITIO3UIIMOHHBIX MaTepUaOB;
OPUHLHUIBI BBIOOpAa KOHCTPYKIMOHHBIX MaTEpUajoB JUIsl NPUMEHEHUs B
IIPOU3BOJICTBE;

CTPOEHHUE U CBOMCTBA METAJUIOB, METOBI X UCCIIEIOBAHUS;

KJ'IaCCI/ICI)I/IKaL[I/IIO MaTrcpuajgoB, MCTAJJIOB HW CILUIABOB, HX o0JIacTn
IPUMCHCHUS

Ymemn:

pacrno3HaBaTh M KJIAcCU(UUUPOBATh KOHCTPYKLHMOHHBIE U CBIPHEBBIC
MaTepUaJIbl 10 BHELIHEMY BUY, IIPOUCXOXKICHUIO, CBOMCTBAM;
ONPENEIIATh BUIbI KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB;

BBIOMPATh MaTEpHAaJIbl JUIsl KOHCTPYKIMI MO MX HA3HAYEHHUIO U YCJIOBUSIM
DKCIUTYaTaluH;

IIPOBOJIMTH UCCIIEAOBAHUS U UCIIBITAHUS MAaTEPUAIIOB

Braoemw:

uHpopMalueil 0 CBOMCTBaX U MPUMEHEHUH Pa3IUYHbIX MaTEPUAJIOB
HaBBIKAMU MPaBUIILHOTO BHIOOpA MaTEpUaIOB UCXOS U3 aHAIM3a YCIOBUUI
AKCILTyaTallMi U MPOU3BO/ICTBA.

HAaBBIKAMM  Ha3HAY€HUsT  TEPMOOOPAOOTKM  MAIIMHOCTPOUTEITBHBIX
MaTepHasos;

HaBbikamu 10 ompeneineHu0 (PU3UKO - MEXAaHHMYECKHUX CBOWMCTB
MaTepraoB

4. Pacnpeoenenue mpyooemKocmu OUCUUNIUHBL RO MEMAM U 6UOAM 3AHAMUIL

Ne Ne | Ne
Mo- | Hene | Te HanmeHnoBanue Yacel
ny- | I | MBI TEMBI
s
Jlex- | Komnok- | Jlabopa- | Ilpak-
Bceero | unmu | Buymsl | TOpHBIE | THuec- | CPC
KHe
1 2 3 4 5 6 7 8 9 10
ATOMHO-KpUCTAJIIINYECKOE
1 1 1 |crpoerme wu  cBoiictBa | 10 2 2 6
METaJUIOB U CILIABOB




1 2.3 Kpucrammmzanumn 18 4 2 12
METAJUIOB.
Hakmemn, npen "
1 4-5 PEKPUCTAIUIM3ALIOHHBIE 20 4 2 2 12
MIPOLIECCHI.
CrpoeHue Cru1aBoB.
1 6-7 JluarpamMmebl cocTosiHUS, uX | 24 4 2 2 16
aHaJM3.
1 8-9 Kenezoyrnepoaucreie 20 4 2 2 12
CILJIABBL.
10- Teopus u [IpaKTUKa
2 12 TepMuyeckod  obpabotku | 24 6 6 2 10
CTaJIH.
Cranu OOBIKHOBEHHOT'O
KayecTBa W CHEIHAIHHOTO
2 13- Ha3HAYEHMUS, 14 4 9 2 6
14 KOHCTPYKILHOHHBIE,
MHCTPYMEHTAJIbHBIE CTallu
Y CILJIaBBI.
Cranmu  w  cmnaBel €
15- 0co0bIMHU CBOWCTBaMH.
3 16 LBeTHEIC METaJLIbI u 14 4 2 2 6
criaBel. Hemerammmueckue
MaTepUabl.
Bcero 144 32 16 16 80
5. Coodeporcanue 1eKYUOHHO20 Kypca
Ne Bceero | Ne Tewma sexnun YuedHo-
METOAMYECKOE
TeMbI | yacoB | JieKuuu | Bompockl, oTpaGaTbiBaeMble Ha JIEKIIUU
o0ecrniedyeHue
1 2 3 4 5
THIBI KPUCTATUTMYECKHUX CTPYKTYP, UX XapaKTEPUCTHKA.
1 2 1 Hedextor aTOMHO-KPHCTaJUINYECKOTO CTPOEHHUS. [1-5]
Kpusas Opunra.
TepmoauHaMu4yeckne  OCHOBBI  CaMOTIPOM3BOJIBHOM
IIEpBUYHON Kpucraumsauuu. Pasmep kpucrauios. He
CaMOTIPOM3BOJIbHAST ~ TIEPBUYHAS  KPUCTAJUTH3ALNS,
2 4 2-3 OCHOBBI MOIU(HUIIMPOBAHUS, MOIU(PHUKATOPBI [1-5]
TYrOIUTABKHE W TIOBEPXHOCTHO aKTHBHBIE. BropuuHas
KpHUCTAJUIN3ALHS.
MexaHu3M XOJIOJHOW TIJIACTHYECKON JeopMaiiui.
[Tnactuueckas aedopmanus B MeTayuiax. BrnusHue Ha
3 4 4-5 croiictBa.  BosBpar.  Otraeix.  [lonmronmsarms. [1-5]
Pexpucrannuzanuss ~ mepBUYHAasE U BTOPUYHAS.
JlnarpaMMbl pEKpUCTAIUT3ALNI
I'eTeporeHHblie CTPYKTYpBI.
4 4 6-7 XUMUYECKHUE COCIUHEHUS W UX Pa3HOBUIHOCTH. [1-5]

TBepable pacTBOpel. PacTBOpBI Ha OCHOBE OJHOU W3
KOMIOHEHT.  OrpaHvuYeHHBIE W HEOTPAaHUYCHHBIC




TBEpAbIE pPacTBOpPbBI. TBepable pPacTBOPbl Ha OCHOBE
XUMHUYECKNX COCIMHCHUH.

YnopsiioueHHble  TBEpAbIE  pacTBOpPHl.  MeTobl
IOCTPOEHHUSI TMArpaMM COCTOAHMSA. MeToabpl aHanu3a
quarpaMM — COCTOsiHUSL  (mpaBmiio a3, IPaBUIIO
KOHIIGHTpAllUii) HAa TPUMEpPE AHarpaMMbl COCTOSIHUS
JUTSE ciy4das HEOrpaHWYECHHOU PacTBOPUMOCTH
KOMITOHEHT B TBEPAOM COCTOSIHUH.

AHanu3 auarpaMMm COCTOSIHHUSI IBOWHBIX CIUIABOB: JJIs
Cly4das. OTrpaHMYEHHOW PaCTBOPUMOCTH KOMIIOHEHT B
TBEPJIOM COCTOSIHUM; IS ciy4ast IMOJTHOU
HEpPAaCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHUU U
TS ciyvas o0pazoBaHUs YCTOMYUBBIX
MPOMEKYTOUYHBIX COCITUHEHUN.

KomnoHeHTsI 1 (a3bl B CIUlaBax jkeje3a ¢ yriiepojoM.
AHanu3 auarpaMMbl COCTOSIHUS JKE€JI€30 — LIEMEHTUT.
JluarpamMmma COCTOSIHMSI CIUIAaBOB JK€lIe30 — TIpadur.
[Ipoueccel rpaduruzamuu. Kiaccudukanus criaBos.
Cramu  u  uyrywel. CTpyKkTypa, CBOWCTBAa U
MPUMEHSIEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEpBIX,
MOJIM(UIMPOBAHHBIX U BEICOKOIIPOYHBIX YYI'YHOB.

[1-5]

10-12

[IpeBpamieHuss 1npu  Harpese JO  ayCTEHHUTHOIO
cocrosiHus. [IpeBpalenue aycTeHnTa npu OXJIaXACHUN
n nepeoxyaxzacHuu. llepauTHoe — mpeBpalleHHeE.

beiitnuTHOE IIpeBpalllCHHE. MaprencutHoe
npeBpatieHue. [IpeBpaiienust npy OTIyCKe CTalu.

IIpakTuka TEPMOOOPaOOTKH. HarpesarenbHble
ycTpoiictBa.  Oxnaxparomue cpeapl. 3amura  OT
OKHCJICHUS npu TepMOOOpaboTKe. Buner

TepmooOpaboTku ctanmu. OTxur cramu. Hopmanuzarus
CTaJIH.

3akanka cranu. BeiOop Temmeparypbl. OXxjaxkJIeHUE.
BHyTpenHue — HampspkeHHMs.  3aKaqMBaeMocTb U
MpoKainBaeMocTh cTainu. CrnocoObl 3aKalkyu CTaju.
Ornyck CTaJIN. O6paboTtka XOJIOJIOM.
Tepmomexanndeckast 06padoTKa.

[ToBepxHOCTHOE ymnpouHeHHe cTanu. [loBepxHOCTHas
3aKaJika. XUMUKO-TepMUYecKas o0paboTka.
emenranus.  AszotupoBanue.  HuTporemeHTanus.
Jnddysnonnas Meramnzanus.

[1-5]

13-14

Cramm  OOBIKHOBEHHOTO  KayecTBa, MapKUPOBKa,
Ha3HaueHWe ©  oOsacth  mpumeHeHus. Cramu
CHEIHMATLHOTO Ha3HAUEHUS: NIl TUCTOBON M 0OBEMHOM
I TaMIIOBKH, HarapTOBaHHBIC CTallu, AdBTOMATHBIC
cranu. JlerupoBaHHble cTanu. BrusiHHE NErupyrommx
3JIEMEHTOB HA CTPYKTYpY M  CBOWCTBA  CTaJIei.
Knaccudukanus u MapKUpoOBKa CTaJICH.

KoHcTpyKuMoHHBIE CTald ¥ HMX Pa3HOBHUIHOCTH:

LIEMEHTYEMBIE, yJIydllIaeMble, IIPYKUHHBIE,
APUKONOALIUITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOUTEIIbHBIE 51 apMarypHbIE. Crpykrypa,

TepMo0oOpaboTKa, Ha3HAYCHHE U 00JIACTU TIPUMEHEHUS

[1-5]




KOHCTPYKIIMOHHBIX CTaJICH.

WHcTpymenTanbHble cTanmu M cmiaBbl. Cranm  Juis
PEKYIIIX UHCTPYMEHTOB: YIIIEPOAUCTEIE,
JETUPOBAHHBIE, OBICTPOPEIKYIIHE.
MeraiokepaMudeckie TBepable cruiaBbl. Cramu Juis
HU3MCPHUTCIIBHBIX HMHCTPYMCHTOB. Cramu JJId IITaMIIOB
ne(hOpMUPOBaHHS B XOJIOJJTHOM M TOPSTYEM COCTOSIHUSIX.

Koppo3uonHocroiikue craau U cruiassl. JKapoynopHsie
CTaJM U CIUIaBbl. MarHUTHBIE U HEMAarHUTHbBIE CTAIU U

crutaBpl.  CTranmm W CIUIaBBl  MOHWKEHHOTO U
MTOBBILIEHHOTO 3JIEKTPOCONPOTUBIICHUSI.
CeepnpoBoanuku. Ctaiy U CIUIaBbl ¢ OCOOEHHOCTSIMU
8 4 15-16 | Moxgynss ympyrocTd M TEIUIOBOTO ko3 duimenta [1-5]
pacmmpeHusl.
CnnaBel Ha ocHOBe Menu. Jlatynu u Opon3bl. CriiaBsl
Ha OCHOBe amoMuHMs. JluteliHbie U gegopMupyembie
craBel.  [lpumom w  6ab6utel.  Knaccuduxarus
HEMETAJUNTMIECKUX MaTEPUAJIOB.
32
6. Cooepircanue KoONIOKEUYMOB
KOHHOKBI/IYMBI HpOFpaMMOﬁ u y‘-I€6HI)IM IJIaHOM HC IIPCAYCMOTPCHEIL.
7. Ilepeuensv npaxmuyeckux 3aHamuil
No Beero No Tema mpakTHYIECKOTO 3aHSITHSI. VYuebHo-
oMbl 4ACOB SAHSITHI Bompocsl, oTpabatbiBaeMble Ha METOANYECKOE
MIPaKTUYECKOM 3aHSTHH. o0ecrnieyeHne
1 2 1 4 5
Tumel KPUCTAJUTMYECKUX CTPYKTYp, HX
1 5 1 xapaktepuctuka. JledpekTsl  aTomHO- [1-6]
KPUCTAJTMYECKOTO  cTpoeHUs. KpuBas
Opgunra.
TepMoHaAMUYECKHE OCHOBBI
CaMOIIPOU3BOJIBHON MIEPBUYHOMN
KpUCTaJUTM3alui. Pa3mep KpHCTalioB.
5 5 2 He  camompousBonpHas  mepBUYHAS [1-6]
KpUCTaJLTU3AINS, OCHOBBI
MoauduIMpoBaHUS, Mo iU (pUKATOPBI
TYTOTUIAaBKHE ¥ TTIOBEPXHOCTHO aKTHBHBIC.
Bropuunas kpucramimsanusi.
MexaHu3M  XOJOJHOW  IUIACTHUYECKOM
nedopmaruu. [TnacTuyeckas
nedopMmarusi B MeTaiiax. BriusHue Ha
3 2 3 CBOWCTBA. Bosspar. OTapIX. [1-6]
Ilonmuronuzanus. Pexpucrannuszauus
NepBUYHas M BTOpuyHas. JnarpamMmebl
PEKPUCTATUTH3AIIT
4 2 4 I'eTeporeHHbIE CTPYKTYPHI. [1-6]




XUMUYECKHE  COEAMHEHHS U HX
Pa3HOBUJHOCTU. TBepable  PACTBOPHI.
PactBoppl Ha ocCHOBE OAHOM W3
KOMITOHEHT. OrpaHuveHHbBIE u
HEOTpaHUUYEHHBIE TBEPJblE PACTBOPBHIL.
TBepasle pacTBOpHI Ha OCHOBE
XUMHUYECKHUX COCTUHEHHIH.
YropsigoueHHble TBEpPJbIE PACTBOPHI.
MeTtosl MOCTPOCHHUS auarpamm
cOCTOsIHMSI. MeTo/bl aHanu3a auarpamm
cocrossHus  (mpaBwio (a3, MPaBHIO
KOHIIEHTPAILUK) HA TIPUMEpE JUarpaMMbl
COCTOSIHUS JUIsl CiIydasl HeOTpaHMYEeHHOM
pPacTBOPUMOCTH KOMITOHCHT B TBEPAOM
COCTOSTHUH.

AHanu3 auarpaMM COCTOSIHHUSI JIBOWHBIX
CIUIaBOB: i1 Cly4as OTpaHHYEHHOH
pPacTBOPUMOCTH KOMITOHCHT B TBEPAOM
COCTOSIHMM;  JJIi  Ciy4dass  IOJIHOM
HEPACTBOPUMOCTH KOMITOHEHT B TBEPJIOM
COCTOSIHMM W JJIsi cllydas 0Opa3oBaHUs
YCTONYMBBIX MIPOMEKYTOUHBIX
COCMHEHUM.

KomnoneHTsI U (a3sl B CrlaBax jkenesa
C yriaepoaoMm. AHaiu3  JuarpaMMbl
COCTOSIHUS JKEJI€30 — IEMEHTHT.
JlmarpaMMa COCTOSIHMS CIIJIAaBOB JKEJIE30
— Ttpadur. Ilpomeccel rpaduTH3aIIN.
Knaccudpukanus crmaBoB. Cranmu U
yyrynbl.  CTpykTypa, cCBOWcTBa |
MIPUMEHSIEMOCTh OeJbIX, OTOENeHHBIX U
CepbIX, MO TU(DUITMPOBAHHBIX "
BBICOKOIIPOYHBIX UYT'YHOB.

[1-6]

[IpeBpamenus Ipy  Harpese 10
ayCTEHUTHOTr0 cocTosiud. [IpeBpamenue
ayCTCHUTA npu OXJIAXKACHHUHU n

MIEPEOXJIAXKAECHNH. [lepnutHOE
IpeBpalieHue. beHHUTHOEe TpeBpalleHue.
MapreHcuTHOE [IPEBpPAILICHHUE.
[IpeBpamieHus npu OTITyCKE CTaJH.

IIpakTuka TEPMOOOPAOOTKH.
HarpearenbHbie YCTPOMCTBA.

Oxnaxjaromue cpeapl. 3ammra  OT
OKHCJICHUSI TIpU TepMooOpabdoTke. Buapl
TepMooOpaboTku ctanmu. OTKHUT CTalu.
Hopmanmsanus cranu.

3akanka ctanud. BpiOOp Temmeparyphl.
Oxnaxnenve. BHyTpeHHHE HanpsyKEHHUS.
3aKkanuBaeMOCTb U IMPOKAJIMBAEMOCTb
ctanmu. CrocoObl 3akanku cranu. OTmyck
CTaJIN. O6paboTtka XOJIOJIOM.
TepmomMexanuueckast 0opaboTka.

[1-5]




[ToBepXHOCTHOE  YIMpPOYHEHHE  CTaJH.
[ToBepxHOCTHAsE  3akajuka.  XHUMHKO-
TepMuueckas oOpaborka. llemenTarus.
A3zoTupoBaHue. HutponiemenTanmsi.
Judbdy3nonnas meTazanusi.

BnusiHue nerupyrommx 3J€MEHTOB Ha
CTPYKTYpy U CBOWCTBAa  CTajeH.
Konctpykunonnele  cramm ¥ HX
Pa3HOBUAHOCTH: LIEMEHTYyEMbIE,
ylydl1aeMble, NpYXUHHBIE,
HIapUKOIOAIINITHUKOBBIE,
BBICOKOTIPOYHBIE,  CTPOUTENbHBIE  H
apMaTypHBIE. CrpykTtypa,
TepMooOpaboTKa, Ha3HAUYEHUE U 00J1acTU
MIPUMEHEHUSI KOHCTPYKLIMOHHBIX CTaleH.
WucTpyMeHTanbHBIE CTAId WM CIUIABHI.
Cramu uig peXyluX HWHCTPYMEHTOB:
YIJIEPOJIUCTHIE, JIETUPOBAHHEIE,
OBICTPOpPEKYIIHE.

[1-5]

Kopp0o3nOHHOCTOMKHE CTAJIM U CIJIABBI.
XKapoymopHsle  cTalmu W CIUIaBHI.
MarauTtHele M HEMAarHuTHBIE CTaId U
8 craBbl. CTaliv M CIIaBbl OHUYKEHHOT'O

3JIEKTPOCOTIPOTUBIICHUS.
CBepnpOBOAHUKH.

n ITIOBBIINICHHOI'O

[1-5]
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8. Ilepeuens nabopamopruvix pavom

Bcero
JacoB

HanmenoBanue 1adopatopHoii padorbl. 3axanus,

BOIIPOCHI, 0TPadaTbiBaeMble HA J1a00PATOPHOM 3aHATHH

YyeoHo-
MeETOANYEeCcKoe
ob0ecreueHune

4

3

BnusiHue creneHu XoJoAHOM nedopManMud Ha CTPYKTYpY H

CBOMCTBA METAJLIOB.

BnusHue temmepaTypbl HarpeBa Ha CTPYKTYpY M CBOWCTBa

XOJIOJIHOJIe(OPMHUPOBAHHOTO MeTaslIa

[16,17]

Mertamiorpadguueckuii aHaJIn3 METaIOB U CILIaBOB.
Jnarpamma cOCTOSIHUS YKEJI€30yTIEPOAUCTIX CIIJIABOB.
YbTpa3BykoBas 1e()eKTOCKONUS JIeTalei.

[14,20,21]

N3y4yeHrne MUKPOCTPYKTYpPBI CTAJIM B PABHOBECHOM
COCTOSTHUHU.
M3ydeHne CTpyKTypbl U MEXaHMYECKHUX CBOWCTB YYI'YHOB

[7.8]

W3mepeHne TBepA0CTH METAIIJIOB U CILUIaBOB

N3ydenune CTpyKTypsl CTaJIE B HEPABHOBECHOM COCTOSIHUU
OTnyck 3aKajJeHHOU CTaJIH.

Ornpezenenre NpoOKaJTuBaeMOCTH CTaH.

N3ydeHne MUKPOCTPYKTYPBI CTaJbHBIX JETajeH MOCie
LIEMEHTALINHU

[9,10,15,18,19,
22,23]




1 2 4 3
MapkupoBKa 1 Ha3HAYCHUE CTalleh
7 5 N3yueHre MUKPOCTPYKTYPbl HHCTPYMEHTAIBHBIX CTaNCH U [11]
CILIaBOB
8 9 N3yuenune CTpyKTyphl IBETHBIX CILJIABOB [12,13]
MUKPOCTPYKTYPHBIN aHAJIM3 IJIACTMACC
9. 3adanusa ona camocmoamenvbHoil padbomvl CmyOeHmos
No Bcero Bomnpocsl 1151 caMOCTOATENIBHOTO U3YYECHUS YuebHo-
TEMBl | 4acoOB METOAMYECKOE
o0ecrnieueHue
1 2 3 4
Tumbl  KpUCTAIMYECKUX  CTPYKTYp, HMX  XapaKTepPHCTHUKA.
1 6 JleexThl aTOMHO-KpHUCTAIUTHUEcKOro cTtpoenus. Kpusas Oqunra. [1-6]

TepmoauHaMu4eckne OCHOBBI CaMOIPOHM3BOJILHOW TEPBUYHOM
Kpuctaumm3anun. Pasmep kpucramios. He camonpownsBosibHast
2 12 MepBUYHAS  KPUCTALIM3AIUSA, OCHOBBI  MOJU(DHUIIMPOBAHMS, [1-6]
MOTU(GUKATOPBl  TYrOIUIABKME ¥ TOBEPXHOCTHO AKTHBHEIE.
BropuyHas kpucTaiu3aims.

Mexanusm XOJIOJTHOM IJIACTUYECKON nedopMaruu.
3 12 [Tnactuueckas nedopmarus B Metaniax. BiusHue Ha cBoiicTBa. [1-6]
Bosspar. OT1apIX. [Tonuronunsanus. Pexpucrammmsanus

TNICpBHUYHAA U BTOpUYHAA. I[I/Ial"paMMBI PEKpUCTAJIIIN3alIUN

I'eTeporennsie CTPYKTYypHI.

XVMMHUYECKHE COCIMHEHUS M MX Ppa3HOBUAHOCTH. TBepable
pactBopbl. PacTBOppl Ha OCHOBE OJHOM M3 KOMIIOHEHT.
OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE TBEPABIE pacTBOPHI. TBepabIe
pacTBOpBI HA OCHOBE XUMHUUYECKUX COCAMHEHU.

YnopsnoueHHble TBeEpAble pPacTBOpPbl. MeTonbl NOCTPOEHHUS
auarpamMMm COCTOSIHMs. MeToJbl aHajau3a AuarpaMM COCTOSIHUS
4 16 (mpaBuito a3, MpaBUIIO KOHLIEHTPAIMil) Ha pUMepe JuarpaMMsl [1-6]
COCTOSIHMSL JUIsl  Ciy4ass HEOTPaHMYEHHOH pacTBOPUMOCTH
KOMITOHEHT B TBEP/IOM COCTOSTHUM.

AHanu3 auarpaMM COCTOSIHHMSI JIBOMHBIX CIUIABOB: IS Cilydas
OTPaHUUYEHHOW  pacTBOPUMOCTH  KOMIIOHEHT B  TBEpIOM
COCTOSIHUM; JUIsl CIydvasl TIOJTHOM HEpacTBOPUMOCTH KOMIIOHEHT B
TBEPJIOM COCTOSHUM M JUId ciydas oOpa3oBaHMs YCTOHYMBBIX
MIPOMEXYTOUHBIX COEIMHEHUH.

KommoneHnTsl 1 ¢a3bl B CIUIaBax jkeje3a ¢ yriepoaoM. AHamu3
JarpaMMbl COCTOSTHUS JKEJI€30 — IEMEHTHT.

JluarpamMmma COCTOSIHMS CIUIaBOB >kene3o — rpadur. Ilpomeccs
rpadputnzanuu. Krnaccudukamus crmiaBoB. CTalid U 4YyTyHBL
CtpykTypa, CBOWCTBAa M MPUMEHSIEMOCTh OENBIX, OTOCICHHBIX U
CEPHIX, MOTU(DHUITMIPOBAHHBIX M BRICOKOIIPOYHBIX YYTYHOB.

[1-6]




IIpeBpamienust npu HarpeBe [0 AaYCTEHUTHOIO COCTOSIHHS.
[IpeBpamienue aycTeHUTa MPU OXJIAKACHUU H MEPEOXIIAKICHUU.
[TepnutHOE MpEeBpaIllCHUE. beitnutHoe MIpEBpaIllCHHE.
MaprencutHoe npeBpaunieHue. [IpeBpameHuss mnpu  OTIIyCKe
CTaJIH.

[Ipaktuka TtepmooOpaboTku. HarpeBarenbHble YCTpOIiCTBa.
Oxnaxparomue  cpenpl.  3ammra OT  OKHUCIEHHsS — IIpH
TepmMooOpadoTke. Buabl TepmooOpaboTku crtanmu. OTKUT CTaH.
Hopmanu3zanus cranu.

3akanka  cranmd.  Beibop  temmepatypel.  OxnaxkaeHHE.
BHyTpenHue HanpspkeHus. 3aKalluBaeMOCTb U IPOKAJIIMBAEMOCTh
cramu. CrocoOwbl 3akanku cramu. Otmyck cramu. O6paboTka
xosnoaoM. TepmMomexaHuyeckast o0padoTka.

[ToBepxHOCTHOE ympouHeHHe cTanu. [loBepXHOCTHas 3aKalika.
Xumuko-tepmuueckas o0padotka. Llemenranus. A30TupoBaHue.
Hutpouementanus. nddy3nonHas MeTaum3amnms.

Crann OOBIKHOBEHHOTO KayecTBa, MAapKHPOBKA, HAa3HAUCHUE U
obnactu npumeHeHHs. CTaly CHEIUAIBHOTO HAa3HAYCHHS: IS
JUCTOBOM U OOBEMHOHN IITAMIIOBKHM; HarapTOBAaHHBIE CTallu;
aBTOMarHele  cranu.  JlermpoBanHble — cran.  BimsiHue
JETUPYIOIIMX SJIEMEHTOB Ha CTPYKTYpy U CBOMCTBa CTajei.
Krnaccudukanus u MapKHpPOBKa CTaJICH.

KoHCcTpyKIIMOHHBIE CTal M UX PAa3HOBUIHOCTHU: IIEMEHTYEMBIE,
yIIy4lIiaemsie, MPYKUHHBIE, IAPUKOTOIIITUITHUKOBBIE,
BBICOKOIIPOYHBIE, CTPOUTENbHbIE U apMmaTypHble. CTpyKTypa,
TepMooOpaboTKa, Ha3HAYeHHWE U  00JacThU  NPUMEHEHUS
KOHCTPYKIMOHHBIX CTajeil.

NucTpymenTanbHble cTanmu W crutaBbl. CTanmu i pexyIIUX
WHCTPYMEHTOB: YIIEPOUCTHIE, JIETUPOBAHHBIE,
OpicTpopexymue. MeTauioKepaMUUeCKHe TBEP/AbIE CIUIABBHI.
Cranu nns u3MEpUTENbHBIX HHCTPYMEHTOB. CTanu sl IITaMIIOB
ne(hOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

Koppo3nonHocToiikue ctanu u crasbl. JKapoynopHbIE CTalu U
CIuIaBbl. MarHUTHbIE U HEMArHUTHBIE CTaJIM U ciuiaBbl. CTanu u
CIUIaBbI MIOHMUKEHHOI'O U MOBBIIIEHHOTO 3JIEKTPOCONPOTUBIICHUS.
CeepnpoBoauuki. CTanu M CIUIaBbl C OCOOEHHOCTSMU MOIYJIS
YIIPYTOCTH U TEIJIOBOTO KO3 (UIIMEHTa pacIIuPEHusl.

CrnnaBel Ha ocHOBe Menu. Jlatynu u 6pon3sl. CrutaBbl HA OCHOBE
amoMuHus. Jluteitnpie u nedopmupyemslie criasel. [Ipunon u
06a60uTh1. Knaccudukarms HeMeTaUIMIeCKINX MaTeprasoB.

6 10

7 6

8 6
80

10. Pacuemno-cpagpuueckan paboma

Pacuetno-rpadumyeckas pabora mporpaMMoil U y4eOHBIM
pelycMOTpeHa.

11. Kypcosan paboma

IIJIaHOM

KypcoBas pabota nporpaMmoii 1 y4eOHBIM IUIAHOM HE ITPEAYCMOTpPEHA.

HC
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12. Kypcoeoit npoexm

KypcoBoii nmpoekT mporpammoil 1 yueOHbIM IIJIaHOM HE MPEIyCMOTPEH.

13. @ono ouenounvix cpeocme 011 NPOGEOEHU NPOMENHCYHOYHOU ammecmayuu
ooyuarowuxca no oucyuniaune (Mooyio)

Crenenp CPOPMUPOBAHHOCTH Yy CTYyJIEHTAa KOMIIETEHIUH, MPEAYCMOTPEHHBIX
y4eOHBIM IIJIAHOM, OLIEHHBAETCs MPENoAaBaTeIeM Ha BCeX 3Tamax y4yeOHOro mpoiecca
KaK B pe3yJbTare HAOII0IEHUS 3a €ero padboToi B ayauTopusax (1abopaTopusix), Tak U 1o
pe3ynbTaTaM BBINOJIHEHUS] MHAUBUAYAIbHBIX 3a7aHuil. OnrcaHre KpUTEPUEB U IIKaJIbI
OLICHUBAHUS JaHO B TAOIUIAX.

B mpouecce ocBoeHuss 00pa3oBaTENbHOW IPOrpaMMBbl y OOYYarOLIErocsi B XOAE

N3y4CHUA OHUCHUILINHBI

«MaTepI/IaJ'IOBeI[eHI/Ie»

JOJIDKHBI

OBITH

chopMUpOBaHbI

o01IekynbTypHbIe U Tpodeccronabhbie KommereHimu (OITK-4, TTK-11):

YPpOBHM OCBOCHUSI KOMIIETCHIIUN

WNunexc CIIOCOOHOCTBIO COYETATh TEOPHIO M MPAKTUKY JUTSI PEIICHHSI MHKCHEPHBIX 33124
OIIK-4

Crynenn IToxazarenu oueHkn Texnonoruu OTinunTeNbHbIE CpenctBa n

ypOBHEMH pe3yNbTaToB (dbopMupoBaHU MIPU3HAKU TEXHOJIOTUHU

OCBOEHUS OLICHKHU

KOMIIETEHINH

IToporoselii 3Haer: Jlexuun, Bocnpoussogur | IIpaktuyeckue u

(ymoBiers.) *3aKOHOMEPHOCTH nabopaTopHbIe OCHOBHBIE nabopaTopHbIE
IIPOLIECCOB " HOHATHS, 3HaeT | paboTbI
KpUCTAJIIIN3auU U | IpaKTUYECKHE METO/IBI, BBITIOJITHEHBI c
CTPYKTYpOOOpa3oBaHMsl | 3aHATHUSA MIPOLENYPHI, HEOOJIBIITMMHU
METaIJIOB U  CIUIABOB, CBOIICTBa, 3aMeuyaHUusIMH,
OCHOBBI ux MPUBOAMT (aKThl, | UMEIIUCH
TepMO0OpabOTKH, UACHTUQUIMPYET, | 3aTPYAHEHUS MPHU
CIOCO0BI 3aIUTHI naet 0030pHOE | OTBETE Ha
METAJIJIOB OT KOPPO3UH; OTIHMCaHUE. JIOTIOTHUTEIIbHBIE
*KJIACCU(PHUKAIIHIO " BOIIPOCBHI;
CIIOCOOBI MOJTyYeHUS He wMeHee 60%
KOMITO3UILIMOHHBIX IPABUJIBHBIX
MaTepuasos; OTBETOB npu
*[IPUHIUIIBI BbIOOpa BBITNIOJTHEHUH
KOHCTPYKLIIMOHHBIX TECTOBBIX
MaTepUaJiOB s 3aaHUM;
IIPUMECHEHHUS B HE BITOJIHE
IIPOU3BO/JICTBE; 3aKOHUYEHHbBIE

*CTPOCHME M CBOMCTBA

BBIBOAbI B OTBETC
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METaJUIOB, METOABl HUX
HCCIIC/IOBAHUS;
*ki1accuukaIo
MAaTepHaJIOB, METAJIOB U
CIUIaBOB, HX 00JacTH
MIPUMEHEHUS;

Ywmeer:

*IPUMEHSATh  OCHOBHBIE
TEOPETUYECKUE
MOJIOKEHUSA, KOHLIETIUU
MarepuanioBeICHHUs,
SKCIIEPUMEHTAIbHbIE
METOAbl HCCIEAOBaHUS,
MPOEKTUPOBAHUS,
BHEJIpEHUs
TEOPETUYECKUX 3HAHUM
U METOJbl YIPABICHUS

pu peleHnu
I/IH)KeHepHBIX 3a1a4 Ha
MPaKTHKE.

Bnaneer:

*HaBbIKaMH COUYCTaHuA
TCOPHUHN U MPAKTUKH JIA
PCUICHUA  HHXXCHCPHBIX
3aga4

[IponBuHYTHII
(xoporo)

3Haer:
*3aKOHOMEPHOCTH
MIPOIIECCOB
KpUCTAILTU3AIUU "
CTPYKTYpPOOOpa30oBaHUs
METaIJIOB U  CIUIABOB,
OCHOBBI nux
TEpMOOOPabOTKH,
CHO0COObI 3aIHUTHI
METAJUIOB OT KOPPO3UH;
*KJIACCU(PHUKAIHIO u
CHOCOObI MOJIy4EHUs
KOMITO3ULIMOHHBIX
MaTepHaloB;
*IIPUHIIUITBI BbIOOpa
KOHCTPYKILMOHHBIX
MaTepHasoB TSt
IMIPUMCHCHUA B
MIPOU3BO/ICTBE;

*CTPOEHHME M CBOWCTBA
METaJUIOB, METOABl HX
WCCIIC/IOBAHHS,
*KJIACCHU(PUKAITHIO
MaTeprasioB, METAIIOB U
CIIaBOB, HUX 00JacTu
PUMEHCHHS;

YwMmeer:

Ha BOIPOCH Ha
IK3aMEHE

BrrsgBaser
B3aHMMOCBSI3H,
KJaccuuiupyer,
YIOPSAOYMBAET,
WHTEPHPETUPYET,
IJIAHUPYET,
MPUMEHSIET
3aKOHBI,
peanu30BbIBAET,
HCIIOJIB3YET.

[IpakTueckue wu
nabopaTopHbIe
paboTsl
BBITIOJTHCHBI c
HEOOIBIITUMHA
3aMEYAHMSIMH,
HMEJTUCh
HeOOoJIbIINe
HETOYHOCTH  TIpH
OTBETE Ha
JIOTIOJTHUTEIbHBIC
BOTIPOCHI;

He MeHee 75%
MTPaBUIIBHBIX
OTBETOB npu
BBITIOJTHEHHH
TECTOBBIX
3aJlaHui;
UMEIOTCS
HerpyOble
OIIMOKHU WA
HETOYHOCTH TIPH
OTBETE Ha
BOIPOCHI Ha
9K3aMCHE

12




*IIPUMEHATHL  OCHOBHBIE
TEOPETUYECKUE
IIOJIOXKEHUSA, KOHLICIILUU
MaTepuaioBeICHMS,
JKCIIEPUMEHTAJIbHBIE
METOABl HCCIENOBaHUA,
IIPOEKTUPOBAHMUA,
BHEJIpEHUS
TEOPETUYECKUX 3HAHMUU
U METOIbl YIPABICHUS

npu pereHun
WHXKEHEPHBIX 3a7a4 Ha
MPaKTHKE.

Bnaneer:

*HaBbIKaMH COUYCTaHuA
TCOPHUHN U MPAKTUKH TJIA
PCUICHUA  HHXXCHCPHBIX
3aga4

Bricokuit
(oTHMuHO)

3Haer:
*3aKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAITU3AIUN u
CTPYKTYpOOOpa30BaHHS
METAJJIOB U  CIUIABOB,
OCHOBBI ux
TepMOOOpabOTKH,
CHOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3UH;
*KJIACCH(PUKAITHIO u
CHOCOObI MOJIy4YEHUs
KOMITO3UITUOHHBIX
MaTepuasoB;
*IIPUHIIHITBI BbIOOpa
KOHCTPYKIIHOHHBIX
MaTepHUalioB TSt
MIPUMCHEHHUSI B
TIPOU3BO/ICTRBE;

*CTPOCHME M CBOMCTBA
METAJJIOB, METOJbI WX
UCCIIeTOBAHMS;
*KJIaCCU(DUKAITHTO
MaTepuasoB, METAIIOB U
CIUIaBOB, HX o0acTu
MIPUMEHEHUS,

Ywmeer:

*IPUMEHSATH  OCHOBHBIE
TEOPETUICCKHE
MIOJIOXKEHHUS, KOHIICTIIIUU
MaTepuaIoBeIeHus,
AKCIIEPUMEHTAILHBIC
METOJIbl HCCIIeI0BaHUS,
MIPOCKTHPOBAHUS,

AHanusupyer,
JMarHOCTUPYET,
OLIEHUBAET,
IIPOrHO3UPYET,

KOHCTpYHUpYET.

IIpakTnueckue wu
n1abopaTopHble
paboThI
BBIIIOJIHEHBEI ~ 0Oe3
3aMEYaHuM,
CTYJIEHT CBOOOTHO
OTBEYaeT Ha
JIOTIOTHUTETLHBIC
BOIIPOCHI;

He wMeHee 90%
MPaBUIIbHBIX
OTBETOB npu
BBITIOJTHEHHH
TECTOBBIX
3aJaHuM;
CTYJICHT yMeer
ONEepUpPOBaAThH
CIICIIUATbHBIMH
TEPMUHAMHU,
UCIIOJIb3YET B
OTBETE
JOMOJIHUTEIIbHBIN
Marepuanl,
WJUTIOCTPUPYET
TEOPETUUECKHIE
MTOJIOKCHUS
MPaKTHYECKUMU
npuMepamMu

pu  OTBETE Ha
BOIIPOCHI Ha
9K3aMCHE
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BHEJIPEHUS
TEOPETUYECKUX 3HAHUU
U METOJbl YIPABICHUS

npu pereHuun
WH)KEHEPHBIX 3a7a4 Ha
MPaKTHKE.

Bnaneer:

*HABBIKAMH  COYETaHMSA
TEOPUH W TMPAKTUKHU IS
pelIeHusT HUHXKEHEPHBIX
3a1a4

NHunekc CIOCOOHOCTBIO IPUMEHSATH 3HAHHS 00 OCHOBHBIX THITAX COBPEMEHHBIX
[1K-11 HEOPraHMYECKUX M OPraHMYeCKHX MaTepuasioB, IPUHIIUIIAX BIOOpA MaTepHalioB
JUIS 3aJIaHHBIX YCJIOBHMM SKCILTyaTalluy C y4€TOM TpeOOBaHUN TEXHOJIOTMYHOCTH,
SKOHOMUYHOCTH, HaJIEXKHOCTH U JIOJITOBEYHOCTH, SKOJOTUUECKHUX MOCIEICTBUM HX
IPUMEHEHHUS IPU IPOEKTUPOBAHUH BHICOKOTEXHOJIOTHYHBIX MTPOLIECCOB
Crynenu ITokaszaTenu oneHKn TexHonornu OTnuuuTenbHbIe CpenctBa u
YpOBHEU pe3yIabTaTOB dbopMupoBaHus MIPU3HAKU TEXHOJIOTUH
OCBOCHMS OLIEHKHU
KOMIIETEHIINHU
IToporoselii 3Haer: Jlexuun, Bocrnpoussogur | [Ipaktnueckue u
(ymoBiers.) *TIPUHLIUITBI BBIOOpA | JJabopaTopHbIe OCHOBHBIE nabopaTopHbIE
MaTEpUaJIOB U | U MOHATHS, 3HaeT | pabOThI
3aJlaHHBIX YCIIOBHH | IpaKTUUYECKHE METO/IbI, BBITIOJTHEHBI c
IKCILTyaTaliy C y4ETOM | 3aHATHS IIPOLEAYPHI, HEeOOJIbIINMU
TpeboBaHUM CBOICTBA, 3aMEYaHUSIMHU,
TE€XHOJIOTUYHOCTH, OPUBOAUT (GaKThl, | UMEIHUChH
SKOHOMMYHOCTH, UACHTUPULIUPYET, | 3aTpyJHEHUs MpuU
HaJEKHOCTH U naeT 0030pHOe OTBETE Ha
JOJITOBEYHOCTHU OTMCaHUE. JIOTIOJTHUTEIIbHBIE
*KJIaCCU(PUKAIHIO u BOIIPOCHI;
CHOCOOBI  TONy4YeHUSs He MeHee 60%
KOMITO3UIIMOHHBIX MPaBUJIbHBIX
MaTepUasos; OTBETOB pu
*CTPOCHHE U CBOWCTBA BBITIOJTHEHU U
METAJIJIOB, METOJABI MX TECTOBBIX
HUCCIICOBAHMS; 3aJJaHNH;
*KJIACCU(PHUKAIIHIO HE BIIOJIHE
MaTepuaioB, METaJUIOB 3aKOHYEHHbIE
U CIJIABOB, MX O0JIACTH BBIBOJIBI B OTBETE
MIPUMEHEHUS; Ha BOMPOCHl Ha
YmMmeer: JK3aMeHe
*pacrio3HaBaTh u
KJ1accu(UIpoBaTh
KOHCTPYKLMOHHBIE U
CBIPBEBBIE  MaTEpUab
[0 BHEIIHEMY BHULY,
ITPOUCXOXKACHHUIO,
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CBOMCTBaM;
*OIIPENENIATh BU/IBI
KOHCTPYKLIHOHHBIX
MaTepHuaos;

*BBIOMpATh MaTepHasbl
JUISL KOHCTPYKIUH 110 UX

Ha3HA4YCHUIO u
YCIIOBUSIM
JKCILTyaTalyu;
*IIPOBOJUTH
HCCIeA0BaHUA u

HCIBITAHUS MATEPHAIIOB
Bnageer:

suH(opMarmei 0
CBOICTBax u
MIPUMCHCHHUN

pa3IUYHBIX MaTepUalOB
*HaBBIKAMH
MIpaBWJIBHOIO  BbIOOpaA
MaTepualioB UCXOAS U3
aHanusa YCIIOBH
HKCIUTyaTalH u
IIPOU3BOJICTBA.

. HaBBbIKAMU
Ha3HAYCHUS
TEpMOOOPabOTKH
MaIIHHOCTPOUTEITHHBIX
MaTepHaos;
*HaBBIKAMH o
orpeiesIeHUI0 (U3UKO -
MEXaHUYECKHX CBONWCTB

MaTEpHAJIOB.

IIponBunyThI | 3HaeET:

(xoporo) *TIPUHIIUIIBI BbIOOpa
MaTEpUaJIOB s
3aJJaHHbIX YCIIOBHM
AKCIUTyaTal C y4eTOM
TpeboBaHUi
TE€XHOJIOTUYHOCTH,
9KOHOMMYHOCTH,
HaJEeKHOCTU u
JOJITOBEYHOCTH
*KJIaCCU(DUKAITUTO u
CIOCOOBl  TOJYYEHUs
KOMITO3UIIMOHHBIX
MaTepUasos;

*CTPOCHHE U CBOMCTBA
METAJLIOB, METOABI HX
HCCICAOBAHUS;
*K1accuuKaIio
MaTepHUajIoB, METAJLIOB
U CILUIaBOB, UX 00JIaCTH

BrisBaser
B3aMMOCBSI3H,
KIIaCCU(PUIUPYET,
YIOPSAOYMBAET,
WHTEPHPETUPYET,
IJIAHUPYET,
MPUMEHSIET
3aKOHHI,
peanu30BbIBAET,
HCIIOJIB3YET.

IIpakTnueckue u
nabopaTopHbIE
paboThI
BBITIOJTHEHBI c
HEOOJIBIIIUMHU
3aMeUYaHUsIMU,
UMEJTHCh
HeOOJbIIIHe
HETOYHOCTH  TIPHU
OTBETE Ha
JIOTIOTHUTETbHBIC
BOIIPOCHI;

He wMeHee 75%
MIPaBUJIbHBIX
OTBETOB pu
BBITIOJTHEHUH
TECTOBBIX
3aJIaHuM;
UMEIOTCS
HerpyOble OIMOKu
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IIPUMCHEHHS;

YmMmeer:

*pacro3HaBaTh U
KJ1accu(UIMpoBaTh
KOHCTPYKLIUOHHBIE  H
CBIPBEBBIE  MaTEpUabl
II0 BHEUIHEMY BHIY,
IIPOUCXOXKACHHUIO,
CBOMCTBaM;
*OIIPENEIISATh BU/IBI
KOHCTPYKLIIMOHHBIX
MaTepUasos;
*BBIOMpATh MaTepHasbl
JUISL KOHCTPYKIUH 110 UX

Ha3HA4YCHUIO u
YCIIOBUSIM
JKCILTyaTalyu;
*IIPOBOJUTH
HCCIEA0BaHUSA u

WCIIBITAaHUSI MaTePUAJIOB
Bnaneer:

suHpopMaIuein 0
CBOMCTBax u
MPUMCHEHHUH

Pa3IMYHBIX MaTEPHAIIOB
*HaBbIKAMH
MpaBWJIBHOTO  BBIOOpaA
MaTepHalioB HUCXOAS U3
aHanusa YCIIOBHM
HKCIUTyaTalH u
MIPOU3BO/JICTBA.

. HaBBbIKAMU
Ha3HAYCHUS
TEpMOOOPabOTKH
MaIIHHOCTPOUTEITHHBIX
MaTepHaos;
*HaBBIKAMH o
oTpeiesIeHUI0 (PU3UKO -
MEXaHWYECKHX CBOWCTB

MaTepHaJIOB.

Beicoknii 3Haer:

(oTnMuHO) *IIPUHLIUIIBI BbIOOpa
MaTepUasoB TUISE
3aJJaHHbIX yCIOBUI
AKCIUTyaTaluy C y4eTOM
TpeboBaHui
TE€XHOJIOTUYHOCTH,
SKOHOMMYHOCTH,
Ha/IeXKHOCTH u
JOJITOBEYHOCTH
*KJIaCCU(UKAITHTO u

CIOCOOBl  TOJYYEHUs

WIA  HETOYHOCTH
Ipu OTBETE Ha
BOIIPOCHI Ha
JK3aMeHe

AHanusupyer,
JIUarHOCTUPYET,
OLICHHUBACT,
IIPOTHO3UPYET,

KOHCTPYHpPYET.

[IpakTnueckue w

nabopaTopHbIe
paboThI
BHITIOJTHEHBI 03
3aMEYaHuH,
CTYICHT CBOOOJIHO
OTBEYaeT Ha
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI;

He wMeHee 90%
MIPaBUIIHHBIX
OTBETOB npu
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KOMITO3UIITUOHHBIX
MaTepuasos;
*CTPOCHHE U CBOMCTBa
METAJIJIOB, METOJABI UX
UCCIIEIOBAHMUS;
*KaccuuKaIio
MaTepuajoB, METaJUIOB
U CILUIaBOB, UX 00JIaCTH
MIPUMEHEHUS;

Ywmeer:

*pacno3HaBaTh u
KJ1accu(UIMpoBaTh
KOHCTPYKLIMOHHBIE U
CBIPBEBBIC  MaTEPUAJIBI
10 BHENIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOMCTBaM;
*OIPEIICISTh BUJIbI
KOHCTPYKIIMOHHBIX
MaTepuasos;
*BBIOMpPATh MaTepuaibl
JUISL KOHCTPYKIIMIM 10 UX

Ha3HaA4YCHUIO u
YCIOBUAM
OKCILTyaTaluu,
*IIPOBOJUTH
HUCCICIO0BaHUsA n

WCIIBITAaHUSI MaTEPUAJIOB
Bnaneer:

suHopmaruen 0
CBOMCTBax u
PUMEHEHUH

Pa3IMYHBIX MaTEPHAIIOB
*HaBbIKAMH
MPaBWJIBHOTO  BBIOOpaA
MaTepHaioB HUCXOAS U3
aHanusa YCIIOBUH
HKCIUTyaTalH u
MIPOM3BO/JICTBA.

. HaBBIKAMU
Ha3HAYCHUS
TEpMOOOPaOOTKH
MaIIHHOCTPOUTEITHHBIX
MaTepHaos;
*HaBBIKAMH o
orpeiesIeHUI0 (PU3UKO -
MEXaHWYECKHX CBOWCTB
MaTepHaJIOB.

BBITTOJIHCHUHU
TECTOBBIX

3aJIaHuM;

CTYAECHT yMeer
ONEepUPOBAThH
crienMajJbHbIMU
TepMHUHAMU,
HCIIOJIb3YET B
OTBETE
JOTIOJTHUTCITLHBIN
Marepuall,
WUTIOCTPUPYET
TEOpPETUYECKHUE
MTOJI0KEHHUS
MPaKTUYECKUMU
npuMepamMu

Mpyd  OTBETE Ha
BOIIPOCHI Ha
JK3aMEHE
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[IpakTrueckne pabOTHl CYUTAIOTCS YCIEIIHO BBIMIOJIHEHHBIMA B  ClTydae
IPEeAOCTaBICHUS B KOHIIEC 3aHITHH, OTBEICHHBIX Ha BBIOJHEHHUE ATOM pabOTHI, OTUETA,
BKJTFOYAIOIIETO TEeMY, XOJ pabOThl, COOTBETCTBYIOIIME PHUCYHKH M TOAMHUCH (MpHU
HaJW4YUHU), U OTBETE Ha BOMPOCHI (3ammTe) mo TeMe padotel. Illkana orneHUBaHUA —
«3aYTEHO» / «HE 3aUTEHO». «3a4YTCHO» 3a MPAKTUYECKYI0 pabOTy CTaBUTCS B cCilyyae,
€CJIM OHA TOJIHOCTHIO U MPABUIIBLHO BBITIOJIHEHA, M TIPU ATOM OOyYarolIUMCs MTOKa3aHO
CcBO0O/IHOE BJIQJICHUE MaTepuaaoM 1o auctuiuinHe. «He 3auTeHo» cTaBUTCS B ciiydae,
€CM TIpaKTHYecKas paboTa BHINIOJIHCHA HEBEPHO W/WIM HE TOJHOCTHIO, M OHa
BO3BpalllaeTCAd CTYJEHTY Ha J0padOTKy, a 3aTeéM BHOBb CHAETCA Ha MPOBEPKY
MpenoaaBaTelo.

CamocTosiTenbHass pabdoTa CUUTAETCA YCIEIIHO BBINOJHEHHOW B Cily4yae
MPEOCTaBIECHUS OTYETAa MO KaXJA0W Teme. 3ajaHue JjIsl OT4eTa COOTBETCTBYET MYyHKTY
9 paboueii nporpaMMbl. OLIEHUBAHWE OTYETOB MPOBOJUTCS MO MPHUHIMILY «3a4TEHOY» /
«HE 3a4TeHO». «3auTeHO» BBICTABISICTCA B Cclly4ae, €CIM OT4eT O(QOpMIIEH B
COOTBETCTBHUH C KPUTEPHUSAMHU:

- MPaBWIBHOCTh OQopMIIeHHs] oT4yeTa (TUTYyJbHAas CTpaHUIA, OTJaBJIEHHUE U
odopMIICHHE HCTOYHUKOB);

- YPOBEHb PACKPBITUSI TEMBI OTYeTa / TPOPAOOTaHHOCTH TEMBI,

- CTPYKTYPUPOBAHHOCTh MaTepHUala;

- KOJIMYECTBO MCIOJb30BAHHBIX JINTEPATYPHBIX UCTOYHUKOB.

B cnyuae ecnu kakoi-1u00 U3 KPUTEPUEB HE BBIMIOJHEH, OTYET BO3BpAIacTCs Ha
TOpaboTKY.

B konie cemectpa oOy4aromuiicss MMCbMEHHO OTBEYAET HA TECTOBBIC 3a/IaHUS,
COJIep>KaIllie€ BOMPOCHl MO M3y4eHHOMY Matepuainy. OlleHUBaHWE TECTOBBIX 3aJlaHUM
MPOBOAUTCS MO NPUHIUIIY «3a4T€HO» / «HE 3auTeHO». B KauecTBe KpUTEpHUEB
OIICHUBAHUS UCIIOIb3YETCS KOJMYECTBO MPAaBUIBHBIX OTBETOB. [Ipu oTBeTe Ooliee ueM,
Ha 60 % BONPOCOB BBHICTABJISAETCS «3a4YTEHO», B CJIydya€ MEHBIIEro KOJIUYECTBA
MPaBUJILHBIX OTBETOB CTABUTCS «HE 3aUTCHOM.

K sx3amMeHy 1o AUCIUIIINHE 00yJYaroIIrecs JOMYCKATCS MPH:

— TPEIOCTABJICHUM U 3aIIUTE OTYETOB IO BCEM MPAKTUYECKUM 3aHATHUSIM;
— YCHENTHOM HaIllMCAaHUU TECTOBBIX 3aJJaHUM.

[Iponienypa olLeHMBaHMS 3HAHWUN, YMEHUW U HABBIKOB TPOBOJUTCS B
COOTBETCTBUM C METOJUYECKUMH MaTepuajaMd U 3aKJII0YaeTCs B IPOBEIACHUU
MMCbMEHHON HSK3aMEHAIMOHHON pa0OThl, IMOCJE BBIMOJHEHUS JTOMAITHUX 3aJaHuM,
BBITIOJTHSIEMBIX ~ CTYJIGHTOM KakK CaMOCTOSITEIbHO, TakK M TMOJ PYKOBOJCTBOM
MpernojaBaresisi, B 3aaHHble CPOKH. CHCTEMAaTHYECKH IMPOBOJUTCS MEKCECCHOHHAs
MPOBEPKU 3HAHWW, YMEHHI, HABBIKOB CTYACHTA, CIIOCOOHOCTH CTYJEHTa MPUMEHSThH
MOJYyYCHHbIE paHee 3HaHWS [Ji1 TpoBeAeHUs aHanuza. [lpu oleHke 3HaHWi
HEOOXOAMMO YYUTHIBATH BPEMSI U KaueCTBO BBITIOJIHCHUS 3a4ETHOTO 3aJaHUs, a TaKKe
KyJIbTypy odopmieHust paboTsl. J[s OIEeHKH MPOMEKYTOYHOTO M UTOTOBOTO YPOBHEHN
dbopMHUpOBaHUS KOMIETEHITUI TTPOBOIATCS 3a4€T M IK3aMEH, Ha KOTOPBIX MPeIaraeTcs
JaTh OTBET KaK HA TEOPETUUECKUE BOMIPOCHI, TAK U PEIIUTh MPAKTUUECKYIO 3a/1a4y.

O1eHKa BBICTABJISICTCA O YEThIpEeXOaIbHOM IIKaJIE COOTBETCTBYIOIIECH OIleHKaM
COTJIIMYHO»,  «XOPOIIO»,  «YIOBJIECTBOPUTEIBHO»,  «HEYJIOBJICTBOPUTEIBHO» U

18



OCYILIECTBJISIETCA IyTEM aHalnd3a MPEACTaBICHHOIO Marepualia B OTBETax Ha
NPaKTUYECKUE KOHTPOJIbHBbIE 3a/iaHus. [Ipu 3TOM pPYyKOBOICTBYIOTCS CIEAYIOIIMMHU
KPUTEPUSIMU:

Onenka Kpurepuu oniennBanust pe3ysnbTaToB 00y4eHHUs

OTtinyHO OOHapyKUBIIUI BCECTOPOHHEE M TIIYOOKOE 3HaHUE Y4eOHOTO
Marepuana, MNPEeIyCMOTPEHHOrO0  MPOrpaMMOM,  YCBOMBILIMH
OCHOBHYK  JIUTEpaTypy W 3HAKOMbIA C  JONOJHHUTEIbHOU
nutepatypoil. JlomamnHss pabota BbinosHeHa 06e3 OUIMO0K, CTYIEHT,
c HCYEPNBIBAIONICH  IIOJIHOTOM  OTBEYaeT Ha  BOIIPOCHIL.
[IpakTuueckue u 1abopaTopHble padOTHI MPABMIBHO U KaU€CTBEHHO
0 OpPMIICHEI.

Xopo1o OOHapyXMBIIMI 3HaHHE y4eOHOro Marepuania, IpeayCMOTPEHHOTO
[IPOrpaMMOM M YCBOMBILIMK OCHOBHYIO JIUTEpaTypy. B nomamiHein
pabore Moryt ObITh HE3HAUUTEJIbHBbIE OLIMOKH, HCIpaBIECHHBIE
CTyZIEHTOM 0€3 IOMOIIY IperoaBarens, Ha HEKOTOPhIE BOIPOCHI
CTYJEHT HE JAaeT UCYEPIBIBAIOIIETO OTBETA.

Y 10BIIETBOPUTEIILHO OOHapyXMBIIMI 3HAaHUS  OCHOBHOIO Yy4eOHOro Mmarepuaja B
o0beMe, HeoOXOIUMOM [Uld AajbHeHied y4deObl W MpeacTosIeH
paboTel MO mpodeccur, 3HAKOMBIX C OCHOBHOW JIMTEPATYpOU.
JlomaiHss paboTa uMeeT OMMOKH, OJHAKO CTYJEHT UX BBINOJIHACT
W HCIpaBIseT IIOCJIE€ HABOMAIIMX BompocoB. Ha Hekoropsle
BOIPOCHI Ja€T OLIMO0YHBIE OTBETHI.

HeynosierBopurensHo OOHapyXuBIIMI 1poOenbl B 3HAHUSAX OCHOBHOI'O  y4eOHOTro
MaTepuaga U HE MOXKET MPOJOJDKUTh OOydYeHHE M MPUCTYNHUTh K
npogeccuoHaTbHON JEeATEIbHOCTH o OKOHYaHUH

00pa3oBaTeNbHOTO yUpEeXKACHHUs 0€3 JOMOTHUTEIbHBIX 3HAHUHN IO
paccMaTpuBaeMoOU TUCIUTUIHHE.

Bonpocwt 014 3auema

3adeTr He MPEAYCMOTPEH YUEOHBIM TTAHOM.

Hepetteub 60NPOCOB K IK3AMEH)

1. N300pa3ute nuarpaMMy COCTOSIHMSI JBOWHBIX CIUIABOB JJISl CiIydasl IOJHOM pacTBOPHUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHUH, HaHEeCUTe 00siacTH (a30BOH OJHOPOIHOCTH, MOCTPOITE KPUBYIO
KpUCTaJUTU3aIlUK C TIPUMEHEHHEM TpaBmiia (a3, onpeenTe XUMUIEeCKAH cocTaB (a3 B IBYX(a3HOM
obnacTH, onpeaenute oovemsl (a3 B 1Byx(has3Hoil 06sacTH, JaiiTe XapaKTEpUCTHKY CIUIaBa B TBEPIOM
COCTOSTHUH.

2.  H3o0Opasure nuarpaMMy COCTOSIHHS JIBOMHBIX CIUIaBOB JJISI Caydasl NOJHOHW HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHMM, HaHeCHTe o0nacTu (a30BOW OJHOPOJHOCTH, JJIS O
HBTEKTHUYECKOTO CIUIaBa IMOCTPOMTE KPHUBYIO KpHUCTAIM3AallMM C TPUMEHEHHWEeM IpaBuia ¢as,
olpeeNuTe XUMUYecKuil coctaB (a3 B 1Byx(a3Hoil obiacTu, onpenenure oobeMbl pa3 B AByX(ha3HOH
o0J1acTH, JaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSHUM.

3. U300pa3ute nmmarpamMmy COCTOSIHHSI JBOWHBIX CIUIABOB JUIsI  Clydas OTpPaHUYCHHOM
PaCTBOPUMOCTU KOMITIOHCHT B TBEPAOM COCTOSAHUU, HAHCCUTC obnactu q)aBOBOﬁ OOIHOPOJAHOCTH, IJIA 3a
IBTEKTHUYECKOrO CIUIaBa IOCTPOMTE KPHUBYIO KpHUCTAIM3allMM C IPUMEHEHHWEM IpaBuia (a3,
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OIIpeIeNIuTe XUMHUUECKUi cocTaB (pa3 B 1Byx(a3zHoi obiactu, onpenenute o0bemsl Ga3 B AByX(pa3Hoi
00J1acTH, JaiiTe XapaKTePUCTUKY CIUIaBa B TBEPAOM COCTOSHUH.

4.  H3o00pa3ure auarpaMmy COCTOSIHHSI JBOWHBIX CIUIABOB JUISL CIIydas OOpa3oBaHHS YCTOMYMBBIX
MIPOMEKYTOUHBIX COCAMHEHUH, HaHecuTe 001acTH (a30BON OJHOPOHOCTH, JUTS CIIJIaBa COJICPIKAIIErO
YCTOMYMBOE TMPOMEKYTOUYHOE COCIMHEHHE IOCTPOMTE KPHUBYIO KPUCTAUIM3AIMKA C HPUMEHEHHEM
npaBuia (a3, onpenenuTe XUMUIECKH cocTaB (a3 B AByx(}a3Ho# o0sacTu, onpeaenaute oobeMsl (a3
B AByX(a3HO# 00s1acTH, JalTe XapaKTEPUCTUKY CIUIaBa B TBEPAOM COCTOSTHUHU

5.  H3zo0pazute nuarpammy cocrosHus cruiaBoB Fe — FesC, nanecute oOnactu (a3oBoit
OJTHOPOJHOCTH, JIJIsl TUTIOBBIX CIJIABOB IMOCTPOWTE KPUBYIO KPUCTAUIM3AIMH C TIPUMEHEHUEM TIPaBHIIa
¢a3, onpenenuTe XUMUYECKH cocTaB (a3 B AByX(a3zHOW OOJIACTH NMPH PA3IUYHBIX TeMIIeparypax,
OTIpEJICJIUTE TPH 3TOM 00BEeMBI (pa3, galTe XapaKTEpPUCTUKY CIUIaBa B TBEPAOM COCTOSTHHH.

6. H300pa3ute nuarpamMmy COCTOSIHHS CIUIaBOB Xene30 — rpadur, HaHecuTe obnactu (a3oBoit
OJTHOPOJHOCTH, JIJISl TUTIOBBIX CIUIABOB IMOCTPOMTE KPUBYIO KPUCTAJUTH3AIMH C IPUMEHEHHUEM MpaBUiIa
¢a3, onpenenuTe XUMUYECKU cocTaB (a3 B AByX(a3HOH 00JIACTH MpPU Pa3IUYHBIX TEMIEpaTypax,
OTIpEJIeNIUTE TIPH 3TOM 00BEMHI (pa3, HaliTe XapaKTepPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

7. [Tpyxunbl M3roToBISIIOTCS U3 ctainu 650, HasnaubTe pexkumbl T€pMOOOPaOOTKH U OMHUIIUTE
(a30BBIE IPEBPAIICHUS U CTPYKTYPY CTaJIH.
8. 3y6uatsie Koneca u3roTopisitorcs u3 ctanu 40I'P u 10KHBI UMETh BBICOKYIO TIOBEPXHOCTHYIO

TBEPJIOCTH TIPH BSI3KOM cepaueBruHe. HazHaubTe peXUMBbI YIIPOYHSIOMEH TepMOOOPaOOTKH U OHIINTE
(a3oBbIe NPEBPAILIECHUS U CTPYKTYPY CTAJIH.

9. Banel penykropa usrorosisitorcss u3 craad 40X U I0JDKHBI MMETh HAWJIyYlllee COYETaHHE
IIPOYHOCTU U BsI3KOCTU. Ha3HaubTe pesxuMbl TEpMOOOPaOOTKH U onmuuIMTe (a30Bble NMPEBPALICHUSA U
CTPYKTYpPY CTAJIN.

10.  3Be3noukM LEMHOHM Mepenaud HM3rOTOBISIOTCS U3 CTaqud 45 W JI0JDKHBI MMETh BBICOKYIO
IIOBEPXHOCTHYIO TBEPAOCTb TNIPH BA3KOW cepaueBuHe. Ha3HaubTe peEXHMMBI  YIIPOUHSIOLICH
TEPMOOOPaOOTKU M OMMIINTE (ha30BbIE MPEBPALLIEHUS U CTPYKTYPY CTaJH.

11.  UsmepurenbHbIE HMHCTPYMEHT — TnpoOka wus3rorosineHa wu3 craaun [15XH. Hasnaubre
TEPMOOOPAOOTKY, ONUIINTE PEXKUMBI, (ha30BbIE MPEBPALIEHUS U CTPYKTYPY CTaJH.

12.  3yOuno usroroBneHo u3 cramu ¥Y7A. Haznaubre TepM00OpabOTKY, ONUIIUTE MPEBPAIICHUS U
CTPYKTYpY CTaJH.

13.  ®pesa msrororinena u3 cranu P18. HazHaubTe TepMOOOPAOOTKY, OMUIINTE PEKUMBI, (pa3oBbIe
IIPEBPALLEHNS U CTPYKTYPY CTaIU

14.  Cgepna umzrotoBistorcs u3 cranu P6MS. HasnaubTe pexumbl TepMOOOpPAOOTKH U OMUILNTE
(a3oBbIE MPEBPAIIECHUS U CTPYKTYPY CTaJIH.

15. Hamaiika TOKapHOro pe3ma wu3rotorieHa w3 cruaBa BKS8. Onumure TeXHOIOTHIO
U3TOTOBJIEHUS, CTPYKTYPY U CBOKCTBA

16. Tena kadeHHWs NOAIIMIHUKOB H3roToBIsOTCS u3 cranu [IX10. HazHaubTe pexuMBbI
YIIPOYHSIIOIEH TepMOOOPaOOTKH U ONUIIUTE (Da30BbIE MPEBPALICHUS U CTPYKTYPY CTalH.

17. MetomoM TIIyOOKOM IMITAMIOBKH 32 HECKOJBKO MEPEXOJ0B M3TOTABIMBAIOT JETAIN M3 CTAIH
10nc. OnumuTe TepMOOOPAOOTKY U CTPYKTYpPHBIE U3MEHEHUS IPOUCXOSIINE TIPH STOM.

18.  HamwmnpHuky w3roTaBimBaroTcsS W3 cramu Y 10. HaszHaubTe TepMOOOPaOOTKY, OMHIIHATE e
PEXUMBI, (a30BO-CTPYKTYpPHBIE MPEBPALLIECHUS U KOHEUHYIO CTPYKTYPY CTall

19. ['muib3a nUIMHApPa BHYTPEHHErO CropaHust u3rorasiuBaeTcs u3 cranu 38XMIOA u nomxHa

o0yazjaTh BBHICOKOI TMOBEPXHOCTHOM TBEPAOCTHIO M M3HOCOCTOMKOCTHIO. Ha3HaubTe ympoOuyHSIONIYIO
TepMOOOpPabOTKY, ONMUILIUTE PEKUMBI, (Pa3oBble U CTPYKTYpPHBIE MPEBPAILIEHUSI U CTPYKTYPY CTajd B
YIIPOYHEHHOM COCTOSIHUH.

20. 3ybuarble Kojeca U3roToBisA0Tcs u3 cranmu 12XH3A u  10mKHBI HMETh BBICOKYIO
[IOBEPXHOCTHYIO TBEPAOCTb IIPU BA3KOM cepaueBuHe. HasHaubTe pexXUMBl  yIPOYHSIOMIEH
TepMOOOPaOOTKH M onuIIuTe (ha30BbIC MIPEBPAIICHUS U CTPYKTYPY CTaJIH.

21.  Banel penyKkTopa HM3TOTOBJSIOTCS M3 CTalW 45 M JOJKHBI UMETh HaWJIydllee COYETaHUe
IPOYHOCTH M IUIACTMYHOCTH. HaszHaubTe peXUMBI YHPOYHAIOWIEH TepMOOOPaOOTKM U ONHUIINTE
(a3oBbIE MPEBPAIICHUS U CTPYKTYPY CTAJIH
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22.  VYxaxure HazHaueHUEe M OO0JacTH MPHUMEHEHHs] HUXKE MEPEUMCIICHHBIX CTaleld W CIUIaBOB:
Cr.6cm, 12X2H4A, 40XI'®, Ac20XI'HM, 65T'A, LIX 20CI, Y7, P9, 9XC, Cr.2cn, 15X, 40X, A30,
60C2, , Y13, P6MS, X, Cr.3mc, 15X, 451", AC14, 50XTA, HIX 10, Y8A, P9DS5, 9X, Cr.3km, 18XT,
40T, A35, 70, LIX 4, YV13A, P6M3, Cr.lnc, 20XH, 40, All, 55C2, HIX 15CI, V8, P9, Cr.1xkm,
12XH2, 50, A20, 65, IX 15, Y10, P12, Ct.0, 20XH, 40, A12, 50T, Y7A, P18, XBI', Cr.6mc,
14X2H3MA, 50XH, AC30XM, 60C2X®A, V11, 11X, Cr.5l'me, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

TecToBBIE J3aJaHUA IO TMCHMIIJIMHE

1. OcHOBBI TeOpHH CIIIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAILMXCS HA OJIHYJIEMEHTAPHYIO SUEHKY B OLIK
PEIIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCS HA OJIHYJIEMEHTAPHYIO SIUEVIKY B I'TTY
PEIIETKE
1)2;2)4,1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCS HA OJJTHYJIEMEHTAPHYIO SIUEVIKY B I'LIK
PEIIETKE
1)2;2)4,3)6,4)8
1.4. CIIOCOBHOCTbH METAJIJTIA OBPA30BBIBATH PA3HBIE TUITbI KPUCTAJUIMYECKUX
PEILIETOK
1) anuzoTponust; 2) Teketypa; 3) noauMopdusm; 4) H30TPOITHOCTH
1.5. HEPABHOMEPHOCTb CBOVCTB KPUCTAJIJIA B PASJIMYHBIX KPUCTAJIJIOTPAGUYECKUX
HAIIPABJIEHUAX HA3BIBAIOT
1) nukBammeii; 2) aHuzorporuei; 3) TeKcTypoii; 4) mommmMophruzMomMm
1.6. IJIOTHOCTD JUCJIOKALMIA B U3/IEJINU, U3TOTOBJIEHHOM XOJIOHOM IITAMITOBKOM
1) 104 cm?; 2) 106 em?; 3) 1012 em?; 4) 102 cm™?
1.7. IEPEKT KPUCTAJUIMYECKOM PELIETKH, IPEJACTABJIAIONINI COBOI KPAN JIMIITHEN
[OJIVIUIOCKOCTHU
1) BakaHcus; 2) nuciokanus; 3) rpanuiia 0Jjioka; 4) rpaHuIa 3epHa

2. HKese30yriaepoaucrblie CIUIaBbI
2.1. ®DA30BBIM COCTAB CITIJIABA, COJIEPXAIIETO 0,8 % C II0 MACCE, ITPH
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTUT; 3) GeppuUT U LIeMEHTHT; 4) peppUT
2.2. ®A30BBIM COCTAB CITIJIABA, COJIEPXAIIETO 3 % C, [TPU TEMITIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEeHUT U UEMEHTHT; 3) jenedyput; 4) pepput
2.3. COAEPXXAHUE YTJIEPOOA (ITO MACCE B ITPOIIEHTAX) B CITJTABE
OBTEKTONJHOI'O COCTABA
1)0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOILIASI CTPYKTYPY ITEPJIUT U IEMEHTUT (BTOPUYHBIIA)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIAA MAKCHUMAJIBHOE OTHOCHUTEJIBHOE CY>XEHUE
1) crans 10; 2) crans 45; 3) V10A; 4) V8
2.6. CTAJIb, COJEPXAIIIASI B PABHOBECHOU CTPYKTYPE MAKCHUMAJILHOE
KOJIMYECTBO HEMEHTUTA
1) cranb 10; 2) Y10A; 3) V8; 4) V7A
2.7.4YT'VH, B KOTOPOM BECbH VI'JIEPOJI HAXOIUTCA B CBOBOJHOM COCTOAHMU U
I'PAO®UTHBIE BKJITOUEHMA UMEIOT INTACTUHYATVYIO ®OPMY
1) cepwlii MepAUTHBIN; 2) cepblii HeppPUTHBIN; 3) KOBKHUI 4yT'yH; 4) BBICOKOIIPOYHBIN

3. Tepmuyeckass 1 XMMHUKO-TepMUYecKas 00padoTka
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3.1. IIPEBPAILIEHUE, ITPOUCXOJISILEE ITPU HAT'PEBE JJOOBTEKTOUIHOM CTAJIA B
NHTEPBAJIE TEMIIEPATYP ACI — AC3

1) mepnuTo-aycTeHUTHOE; 2) (heppHuTO-ayCTEHUTHOE; 3) IEMEHTHTO-ayCTEHUTHOE; 4) IEPIUTHOE
3.2. AYCTEHU3ALIMSA ITPOUJIET BBICTPEE (ITPU [TPOYMX PABHBIX YCJIOBUSX) B
CTAJIN C COAEP’)KAHUEM YT'JIEPOJJA

1) 0,1 %; 2) 0,4 %; 3) 0,8 %; 4) 0,02 %

3.3. CTAJIb, UMEIOIIIAA BOJIBITVYIO ITPOKAJIMBAEMOCTD

1) 40X; 2)40;3)45;4) V7

3.4. KAKASA CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?

1) crans 45; 2) V8; 3) C15; 4) crans 10

3.5. KAKASA CTAJIb BYAET UMETH BOJIbILIYHO TBEPAOCTD ITOCJIE 3AKAJIKN?

1) C10; 2) Crans 60; 3) ¥9; 4) ctans 30

3.6. TEMIIEPATYPA HATPEBA CTAJIN V7 10/ 3AKAJIKY

1) Acl +(30—-50 °C); 2) Ac2 +(30—50 °C); 3) Ac3 + (30— 50 °C); 4) 900°C

3.7. CTPYKTYPA IIOCJIE IIPABUJILHOM 3AKAJIKM CTAJIU 35

1) MmapTeHCHUT; 2) MapTEHCUT, ayCTEHUT OCTATOUHBIH; 3) MAPTEHCHUT, AyCTEHUT OCTATOYHBINA, IEMEHTHUT
BTOPUYHBIN; 4) MapTeHCUT, (peppuT

4. JlerupoBaHHbIe CTAJIM U CIJIaBbI. L{BeTHBIE MeTA/UIbI M CILUIABBI HA HX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEP>)KAHUE
JIETUPYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP2 KAHUE
JIETUPVYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEP2)KAHUE
JIETUPVYIOIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6onee 10 %; 4) 2,5 %
4.4, XUMUYECKUM DJIEMEHT, IPUMEHSIEMBIN )15 JIETIPOBAHU
KOPPO3MOHHOCTOVMKUX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYIUIUE CTAJIN JIETUPVYIOT ... OCHOBHBIM XUMHWYECKNM
DJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JJEAEBYPUTHOI'O KJIACCA
1) 12XI2MTP; 2) P18; 3) XBI'; 4) X
4.7. BSHAYEHUME BYKBHBI “A” B MAPKE CTAJIN 38XH3A
1) conmepkanue antOMHUHUS; 2) COAECpPKAHKE a30Ta; 3) BRICOKOKaYeCTBeHHAsT; 4) aBTOMaTHAas

5. HemeTta/ulnyecKue MaTepUAJIbl H BHIOOP MaTepHaJia 115 KOHKPEeTHOr0 Ha3HAYeHHUsI
5.1. ITIPOCTBIMU IINIACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) NOTMMEPHI M HAOIHUTENH; 3) TIOJIMMEPHI U CTaOMIN3aTOPHI;
4) monuMepsl U MIACTU(HUKATOPHI
5.2. B INIACTMACCHI JUJIS HOBBILIEHUS MEXAHUYECKHX CBOMCTB JJOBABJISIFOT
1) ctabunuzatopsl; 2) HAMOJIHUTENH; 3) MIIACTU(PUKATOPHI; 4) perenepar
5.3. BINTACTMACCHBI IJI 3BAMEJUIEHUS CTAPEHUSA JOBABJIAIOT
1) cTabumu3aTopsl; 2) HAMOJIHUTENH; 3) TIACTU(PHUKATOPHI; 4) pereHepaT
5.4. BINIACTMACCEHI 11 YMEHBIIEHNW A XPYIIKOCTU AOBABJIAIOT
1) crabuiam3aTopsl; 2) HAMMOTHUTENH; 3) TIACTU(PUKATOPHI;, 4) OTBEPAUTETH
5.5. BINTACTMACCEHI 151 COXPAHEHUA CTPYKTYPBI MOJIEKYJI JOBABJIAIOT
1) crabuam3aTopsl; 2) HAMMOTHUTENH; 3) TIACTU(PUKATOPHI;, 4) OTBEPIAUTEITH
5.6. OTBEPJIUTEJIN AOBABJIAIOT B IINTACTMACCHI
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1) TepMmonutacTu4HbIe; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BUJIbI IJIACTMACC

5.7. HABOBUTE CAMBbIN OI'HEOITACHBIM ITOJIMMEP 1 TIOPUCTHIE TNTACTMACCHI HA
EI'O OCHOBE

1) monuaTHIICH; 2) MOJUCTUPOI; 3) oHypeTaH; 4) CTEKIOTEKCTOIUT

14. Obpazoeamenvuvle mexHoo02uu

]_IJ'ISI AJOCTHKCHUSA  IINTAHUPYCMBIX  PC3YyJIbTATOB 06y‘16HH$I B JTUCIHIIIIMHC
«MaTepI/IaJ'IOBG,Z[CHI/Ie» HCIIOJIB3YIOTCA  PA3JIMYHBIC 06p330BaT€JIBHI)I€ TCXHOJIOTHH, B
TOM 4YHUCJIC:

- I/IH(I)OpMaHI/IOHHO-paSBI/IBaI-OHlI/IG TCXHOJIOTNH, HAIIPABJICHHBIC Ha q)OpMI/IpOBaHI/IC
CHCTCMBI 3HaHHﬁ, 3alIOMHUHAHHUC H CBO6OI[HO€ OIICPHUPOBAHUC HMH. I/ICHOJII)BYGTCH
JIGKHI/IOHHO-CGMI/IHapCKI/Iﬁ MCTOM, CaMOCTOATCIIBHOC HN3y4CHHUC JIUTCPATYPBhI,

MIPUMEHEHUE HOBBIX MHOOPMAIIMOHHBIX TEXHOJOTUWA JJIi CAMOCTOSITEIBHOTO
MOTNOJIHEHUS 3HAHUM, BKJIIOYAsl UCIOJIb30BAHUE TEXHUYECKUX M JIEKTPOHHBIX CPEICTB
nH(popmanuu.

— JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUH 00yUYEHHUs, 00ECIIEUNBAIOLIUE B XO/I€
y4eOHOTro mpollecca YYeT pa3jIudyHbIX CIIOCOOHOCTE 00ydaembIX, CO3/IaHUE
HEOOXOAMMBIX YCIOBHM I pa3BUTUS MX HMHAMBUAYAJbHBIX CIIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTH  JIMYHOCTH B ydyeOHOM  mporecce.  JIMYHOCTHO-
OPUEHTHPOBAaHHBbIE  TEXHOJOTMM  OOYy4YEHMs]  pealM3yloTcsl B pe3yjbTare
MHIMBHUIyaJIbHOTO OOLICHMS MPENojaBaress U CTYJEHTa IpU SKCIPECC-OMpoce, MpH
BBINIOJIHEHUH JIOMallHUX WHAWUBUIYAJIBHBIX 33JaHUM, PEIICHUM 3a]a4 MOBBIIIEHHON
CJIO)KHOCTH, Ha €KEHEEIbHBIX KOHCYJIbTALIHSX.

[IpakTUKyMBbl, TPEHUHTH U 00y4arOIIe UrPhI SBISAIOTCA (POPMON MHIMBUYaTIbHO-
IPYNIOBOTO M MPAKTHUKO-OPUEHTUPOBAHHOTO OOYUYEHHSI HAa OCHOBE pPEaJIbHbIX WM
MOJEJIbHBIX CHUTYallMii NPUMEHUTENBHO K BHUIY W NPOPMII0 MpOPEecCHOHATBHON
nesitenbHOCTH oOydaromierocs. [IpenoaaBaTens Mpu MPOBEACHUM 3aHATHI 3TUX (Hopm
BBITNIOJIHAET HE POJb PYKOBOAMTENSA, a (YHKUHMIO KOHCYJIbTaHTa, COBETHHUKA, TPEHEPA,
KOTOpPBIM JIMIIb HAMNpaBlI€T KOJUIEKTUBHYIO pabOTy CTYJEHTOB Ha MPUHATUE
MPaBUJILHOTO pelIeHUs. 3aHATHE OCYLIECTBISIETCS B IMAJOTOBOM PEXUME, OCHOBHBIMU
CyOBEKTaMH KOTOPOTO SIBJISIOTCS CTYACHTBHI.

[Ipu opranu3zanuu y4yeOHBIX 3aHATHN UCMONB3YIOTCS AKTHUBHBIE U MHTEPAKTUBHbIC
MeToabl oOydeHus: nuainor, Oecema, pabora B komasne. [IpemycMOTpeHO uTeHue
JEeKIMH C  OPUMEHEHMEM  MYJIbTUMEAUMHBIX  TEXHOJOTMM. BHeaynutopHas
camocTosiITeNIbHasl paboTa CTYACHTOB MPOBOIAUTCS C HCIOIb30BaHHEM OWOIMOTEUHBIX
pECYpCOB MHCTHUTYTA, PECYpCOB ceTH VHTEpHET M JIOKAJbHBIX CETEBBIX PECYpPCOB
WHCTUTYTA.

15. Ilepeuens yueono-memoouueckoz2o odecneuenus 011 00y4arnmuxcsa no
oucyuniune

Ocnoenasn 1umepamypa
1. Canynos, C. B. Marepuanoseaenue : yueoHoe nmocodue / C. B. CamyHoB. — 2-¢
u3a., ucnp. u pon. — Cankr-IletepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-8114-
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1793-3. — Tekct : snektpoHHbIi / JlaHb : 3ME€KTPOHHO-OMONIMOTEUHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/168740 (mara obpamenus: 16.10.2021). — Pexum
JOCTYyNA: JUIsl aBTOPU3. MOJIb30BATENCH.

2. Marepuanosenenue : yueonoe nocodue / 1. A. bonnaeipes, C. B. [laBbizos, JI.
. Tlonosa, M. H. TropskoB. — Bomorna : Uadpa-Uuxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Texcr: onekTpoHHbI / JlaHb : 2JIEKTPOHHO-
oubOmumoreynas cucrema. — URL: https://e.lanbook.com/book/148345 (maTa
obpamenust: 16.10.2021). —Pexum noctyna: AJjist aBTOpU3. MOJIH30BATEIICH.

Jlononnumenvhasa tumepamypa

3. MatepuanoBeneHue sl TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : yueOHOe mocooue /
D. P. T'amumos, JI. B. Tapacenko, M. B. YuuukoBa, A. JI. AGaymnuH. — CaHKT-

[lerepbypr : Jlanmp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — Tekcr :
ANEeKTpPOHHBIN //  Jlanb @  alekTpoHHO-OuOnMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

J0CTyMa: JUIsl aBTOPU3. MOJIb30BaTENIEH.

4. Apabos, M. III. MarepuanoBereHue U TEXHOJOTHS KOHCTPYKIIMOHHBIX
maTepuaioB. JlabopaTopHblii NMpakTUKyM : ydeOHoe mocobue nans By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-Ilerepoypr : Jlanp, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Texkcr : snexTpoHHBIN // JlaHb : 2MEeKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/174969 (mata oOpamenus: 16.10.2021). —
Pexxum mocTyma: A aBTOpHU3. MOJIb30BaTENCH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. IIpaktuka paboTsl cC
MHUKPOCKOIIAMH TSI TEXHUYECKUX 1ereli : yueonuk mais By30B / O. B. Eroposa. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — Tekcr : anexktponubii // Jlanb : 3nekTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/180819  (mata oOpamenus: 16.10.2021). — Pexum
J0CTyMA: ISl aBTOPU3. MOJIb30BaTENIEH.

Memoouueckue ykazanus

7. Apremenko  A.A., TuxonoB [[.A. U3yuyeHne MHUKPOCTPYKTYpHI
VIACPOAUCTON CTaJd B PAaBHOBECHOM COCTOSIHUU: METOJIMYECKHE YyKa3aHusi K
BBIIIOJTHCHUIO  J1a0OpaTopHOil paboThl 1O Kypcy «MarepuanoBenenue»/ A.A.
Aptemenko, JI.A. TuxonoB — Durensc: M3a-so 3TU (bunmman) CI'TY umenu [Narapuna

I0.A. 2021 - 6 c¢. DnektpoHHoe wu3gaHue — Pexum — jocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Aptemenko A.A., TuxonoB J[.A. M3ydeHue CTpyKTypbl H MEXaHUYECKUX

CBOMCTB YYT'yHOB: METOJIMYECKHE YKa3aHUS K BBIMOJIHEHUIO JabOpaTOpHO paboThl MO
Kypcy «MatepuanoBenenuen/A.A. Apremenko, JI.A. Tuxonos — Durensc: U3a-so 9TU
(bunuan) CI'TY umenu INarapuna FO.A. 2021 — 8 c¢. DnexkrponHoe u3zaanue — Pexxum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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9. Apremenko A.A., TuxonoB J[[.A. W3yueHue CTpPYKTyphl cTajied B
HEPABHOBECHOM COCTOSIHUU: METOJMYECKHUE YKAa3aHUs K BBIMIOJHEHHUIO J1ab0opaTOpHOM
paboThl Mo Kypcy «MarepuanoBencHue»/A.A. Apremenko, J[.A. TuXOHOB — DHIeEbC:
N3n-Bo OTU (dumman) CI'TY umenu larapuna FO.A. 2021 — 8 c. DnextpoHHOE

U3JlaHue — Pexxum JOCTYyTA!
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI.A. N3ydyeHue CTPYKTyphl CTajei IMOCIe

[IEMEHTAIlMM: METOJAMYECKHE YKa3aHHsA K BBINOJHEHUIO JTAOOpaTOpHOM padOThl MO
Kypcy «MarepuanoBenenue»/A.A. Apremenko, [I.A. Tuxonos — Durensc: U3n-so 3TU
(pumman) CI'TY umenu [Narapuna H0.A. 2021 — 6 c. DnekTponHoe n3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTEMEHKO AA., TuxoHoB JLA. N3yuenune CTPYKTYpPBHI
MHCTPYMEHTAJIBHBIX CTaj€il M CIUIaBOB: METOJMWYECKHE YKa3aHHsS K BBIIOJIHEHHIO
nabopaTopHoit paboTel O Kypcy «MartepuanoBeneHue»/A.A. Aptemenko, JI.A.
TuxonoB — Ourensc: M3a-Bo OTU (bunman) CI'TY umenu Narapuna 10.A. 2021- 6 c.

DJIEKTPOHHOE U3/1aHuE — Pexxum JOCTyTa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
12. Apremenko A.A., TuxonoB I.A. M3yueHHe MUKPOCTPYKTYpPbl LIBETHBIX

CIUIaBOB: METOJAMYECKHUE YKa3aHMsI K BBIIOJHEHUIO JAOOpaTOpHON padOThI MO KypcCy
«Matepuanoenenue»/A.A. Aptemenko, J[.A. TuxoHoB — Durensc: M3a-so DTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021- 8 c. DnekTponHoe m3manue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Apremenko A.A., TuxonoB J[.A. MUKpPOCTPYKTYpHBI aHAJIA3 IUIACTMACC:
METOJMYECKUE YyKa3aHWS K BBINOJHEHUIO J1a0OpaTOpHOM pabOThl MO  KYypCy
«Martepuanosenenue»/B A.A. Aptemenko, [[.A. TuxonoB - Durensc: Mzn-so OTU
(pummam) CI'TY umenu 'arapunaa FO.A. 2021- 10 c. DaexkTpoHHOE M3MaHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14, Aptemenko A.A., TuxonoB JI.A. Metaimorpaduyekuii aHaIu3 METALIIOB U
CIUIaBOB: METOAMYECKHUE YKa3aHMsI K BBIIOJHEHHUIO Ja0OpaTOpHOl paboThl MO Kypcy
«MatepuanoBenenue»/A.A. Aptemenko, JI.A. TuxonoB - Durensc: Mzm-so DTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. Bpibop cTaneii W pPEKUMOB UX
TepMOOOpadOTKU. MeToinueckre yKka3aHusl K BBITOJIHEHHIO J1a0OpaTOpHOU pabOThI 1O
Kypcy «Marepuanoseaenue»/A.A. Apremenko, JI.A. TuxonoB — DHrenbsc: M3n-Bo
OTU (dumman) CI'TY umenu l'arapuna FO.A. 2021- 16 c. DnekTpoHHOE H3AaHHUE —
Pexum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., TuxonoB /I.A. Kpucramnmzauus, miacTudecKkas
nedopmalvsi M PEeKPUCTAIUIM3ALMS METAUIOB U CIJIABOB: METOJMYECKHUE YKa3aHUS K
BBIIIOJHCHUIO ~ JabopatopHod  paboTel 1O Kypcy «MarepuanoBeneHuen/A.A.
Aptemenko, [I.A. Tuxonos .- Ourensc: Uza-so 9TU (pumman) CI'TY umenu "arapuna
10.A.,2021 - 16 c¢.  DOnekrpoHHoe  wu3gaHue —  Pexum  gocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=330&tip=6
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17. Apremenko A.A., TuxonoB J[.A. VccnenoBanvne BAMSHUS TEMIEPATYPbI
HarpeBa Ha CTPYKTYpyY H© CBOWCTBa  XOJOJHOAC(POPMHUPOBAHHBIX METAJUIOB:
METOJMYECKHE YKa3aHWsA K BBINOJHEHUIO JabopaTopHOMl paboThl MO  Kypcy
«MarepuanoBenenuen/A.A. Apremenko, J.A. TuxonoB. .- Durennc: M3g-so DTU
(punmman) CI'TY umenu ['arapuna F0.A.,2021 — 8 c. DnexkrpoHHOe u3gaHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aptemenko A.A., TuxonoB [[.A. M3yueHue OTIyCKa 3aKajJC€HHOW CTallu:
METOJMYECKUE YyKa3aHWS K BBINOJHEHUIO J1a0OpaTOpHOM pabOThl MO  KypCy
«MatepuanoBenenue»/A.A. Apremenko, [[.A. TuxonoB- Ouremsc: Wsnm-Bo OTU
(pumuan) CI'TY umenn ['arapuna F0.A. 2021 — 8 c. DnekrponHoe uzganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

19. Aptemenko A.A., Tuxonos J[.A. OnpeneneHue NpoKaaIuBa€MOCTH CTaJIEH:
METOJMYECKHE YyKa3aHWUS K BBINOJHEHUIO J1abopaTopHOM paboThl 1O Kypcy
«MarepuanoBenenuen/A.A. Apremenko, Ourensc: Mzg-so OTU (pmmman) CI'TY

uMenn [arapuna FO.A. 2021. — 12 c¢. DnekrpoHHOoe u3nanne — Pexum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Aptemenko A.A., Konommaukun C.B. Jluarpamma  CcOCTOSHHE

KEJIe30YIJIEPOAUCTHIX CIUIAaBOB: MeTonuueckrue peKoOMEHJAIMu K J1abopaTopHOM
pabote mo kypcy «MarepuanoBeaenue» — OuHrenbc: M3a-so DTU (bumman) CI'TY
uMmenn [arapuna FO.A. 2021. — 16 c. DnektpoHHOe u3naHue — Pexum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. VYinbrpasBykoBas 1e(eKTOCKOMUS
neraned: MeTtonuueckue peKOMEHJaluuu K JiabopaTopHOW paldoTe 1Mo Kypey
«MarepuanoBeaenue» — OHrenbe: U3n-so OTU (punmman) CI'TY umenu ['arapuna

I0.A.  2021. — 8 c¢. DOnekrtpoHHoe wu3ganne — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Apremenko A.A., Konomissnkua C.B. M3mepeHue TBEpIOCTH METAIOB U

CIutaBoB: Meronuuecknue peKoMeHAanuu K JabopaTopHoil paboTre MO Kypcy
«Marepuanoseaenune» — Ourenbc: U3n-Bo OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 12 c¢. DOnekrpoHHoe wu3gaHue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Aptremenko A.A., Konomsinkua C.B. MapkupoBka U Ha3HAUYEHUE CTAJICH:

Metoauueckue ~ pekoMeHIanuu K Jja0opartopHoil ~ paboTe Mo Kypcy
«Marepuanoseaenune» — Ourensc: U3a-so OTU (pumman) CI'TY umenu I'arapuna

I0.A.  2021. — 12 c¢. OnexkrpoHHoe wu3ganne — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Ilpozpammmnoe ovecneuenue u Humepnem-pecypcul

24. - HOB eL.ibrary (https://elibrary.ru );

25. - OBC «Jlanw» (https://e.lanbook.com );

- OBC «IPRbooksy (http://www.iprbookshop.ru );

26. - OBC «YHHUBEPCHUTETCKAs Hay4YHO-TEXHUYECKAs OoubIMOTEKaY
(http://lib.sstu.ru);
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27. - OBC «Emunoe oxnoy (http://window.edu.ru );

28.- Db  pgumccepramuii  Poccmiickoii  rocymapcTBeHHOM — OMOIMOTEKH
(https://dvs.rsl.ru);

29. - MEXTyHapOIHAs pedepaTuBHas 0aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHaponHas pedeparuBHas 06aza nmaHHeix  Web  of  Science

(http://apps.webofknowledge.com) u mp.

31. Ucmounuku HUOC IOTH CITY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. I[Ipogpeccuonanvuvie baszwl /lanHnvix

16. Mamepuanovno-mexnuueckoe obecneyeHnue

Y4yeOHass ayauTopusi JAJsi NPOBeJAeHHMS 3aHATHH JIEKUMOHHOIO THIIA,
TeKyllero KOHTPOJS W NPOMEXYTOYHOH  aTTecTAlMH, TIPyNNOBBIX H
HHIMBHIYAJIbHBIX KOHCYJIbTALMI

VYKOMILIEKTOBAaHA CHIEHHUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEICTBAMU
oOyuenus: 20 pabouux MecT oOydaromuxcs; paboyee MECTO MpenoAaBaTes; KiaccHas
JIOCKa; MPOEKIMOHHBIN 3KpaH; MYJIbTUMEIUUHBIA MTPOEKTOP; HOYTOYK MOJKIIFOUEHHBIN
K HWHTepHeT; NEeMOHCTpallMOHHOE OOOpyJAOBaHHE U Y4Ye€OHO-HArjsigHbIE MOCOOUS,
o0ecrneunBarove TeMaTHUYECKUE WLTIOCTPAIMK 110 paboyeil mporpaMme JTUCIUILINHBI.

[Mporpammuoe ob6ecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Y4eOHass ayauTopus [JIA NPOBEACHHMS 3aHATHI NPAKTHYECKOI0 THIIA,
TeKyLlero KOHTPOJIST W  NPOMEXKYTOYHOM  aTTeCTAMH, TPYNNOBBIX H
HHAUBUAYAJIbHBIX KOHCYJIbTAUM

VYKOMILJIEKTOBAaHA CIELHUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEICTBAMU
o0yueHnust: 20 pabounx MecT 00yJaroImuxcs; padoyee MECTO MpenojaBaTeis; KjJaccHas
JI0CKa; MPOEKUMOHHBIM 3KpaH; MYJIbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIFOUEHHBIN
K VIHTepHeT; IEMOHCTPAaLlMOHHOE 000PYA0BAHKNE U YUeOHO-HATJIAIHbIE TOCOOUS

Y4yeOHasi ayiuTOPUA 1JIsl IPOBEACHHUS 3aHATHI JIa0OPATOPHOIO THIIA

YKOMIUIEKTOBaHA CTIEHHATIU3UPOBAHHON MEOEIbI0 U TEXHUUECKUMU CPEJICTBAMU
oOyueHus: oOcHaiieHa: npubop misa usMmepeHus TBEpuoctu «Poksemn» TP5006M,
npubop s usmeperus mukporsepaoctu THI-2M u [IMT-3; MUKPOCKOTIBI; MUKPOCKOTT
MUM-5, mukpockon MUM-7, neun mydensubie ais 3akanku (Ha 1000-1300 °C) u
ormycka (Ha 200-650 °C), snektpomeus mabopatopHas SNOL 8.2/1100,- raGopsl
o0OpasiioB, AeTanu, HarisaHbie mocoous (tTadmurel, [OCTH).

4

—Lrt
PaGouyto mporpammy coctaBuit / /Aptemenko A.A., Tuxonos J[.A/

17. /lonoanenus u uzmenenus ¢ padoueil npozpamme
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Pabouas nmporpamma nepecMoTpeHa Ha 3aceaHuu Kadeapsbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoit / /

Buecennble n3mMeHeHus yTBepkaeHbl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoma Ne
[Ipencenarens YMKC/YMKH / /
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