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 JUCIIATUINHE
b.1.1.15 «MarepuanoBeicHUE
Hanpaesnenune noarorosku (15.03.02) "TexHoa0rn4ecKre MaliiHbl 1 000pypoBaHue”
[Tpodwis 1 "MamuHbl ¥ annapaThl TUIIEBBIX TPOU3BOJICTB"

dbopma oOyueHust — ouHas
Kypc — 2

cemectp — 4

3a4ETHBIX ETUHUIL — 3

4acoB B HEACIIO — 3

Bcero yacoB — 108

B TOM YHCJIE:

jexuuu — 16

KOJUTOKBUYMBI — HET
MPaKTUYECKUE 3aHATHUS — HET
nabopaTopHbIE 3aHATHS — 32
camocTosTenbpHas pabora —60
9K3aMeH — HeT

3a4eT — 4 cemecTp

PI'P —Her

KypcoBasi paboTa — HET
KypPCOBOM ITPOEKT — HET

Pabowas nporpamma oOcykaeHa Ha 3acenannu kagenaper OTM
«03» moma 2023 ronma, npoTokonNe 12
H.o. 3aB. kadenpoii —bt Tuxonos JLA/

PaGouas mporpamma yTBep:kaeHaHa 3acemammm Y MKI

«26» moHa 2023 rogma, npoTokoa Ne 5
IIpencenarens YMKC/YMKH S /Jlepxnaa HJL/

OHrensc 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 YMEHHMH 1O BBIOOPY U
NPUMEHEHUIO COBPEMEHHBIX MATEpPUATIOB JJisi M3TOTOBJIICHUS H3IENUA B 00JACTH
npodeccuoHanbHOM eI TeIbHOCTH.

3amaun npenojaBaHus TUCHUIUIMHBI SIBISIETCA M3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJICHUM, TPOUCXOMAIIMX B MaTepuaigax NIOpU BO3ACHCTBUM HA HUX Pa3JIMYHBIX
(GakTOpoB B YCIOBHSX HPOU3BOJACTBA U HIKCIUTyaTalldd, YCTAaHOBJICHUE 3aBUCUMOCTD
MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU MAaTEpHANIOB, H3yYEHHE TEOpUH U
MPAKTUKHU PA3JIUYHBIX CIIOCOOOB YIIPOUHEHHSI MAaTEPUATIOB, 00ECIIEYUBAIOIINX BBICOKYIO
HAJeKHOCTh WU JOJITOBEYHOCTh JETaled MallWH, MHCTPYMEHTAa W APYTHX W3JIEIUil
po(heCCUOHATILHON S TENIbHOCTH.

2. Mecmo oucuunnunwt 6 cmpykmype OOIl BO

Jucuuminna «MaTepuaaoBeeHUe» MPEACTaBIsIET CO00M AUCHUIIIMHY 0a30BOM
gactu obmenpodeccronanpHoro 1ukiaa  (b.1.1.15) ocHoOBHO# 00pa3oBaTeIbHOMN
nmporpamMmbl OakanaBpuata 1mo HampasieHuto 15.03.02 «TexHomornvyeckue MammHbI 1
000pynoBaHuE».

K «BXOAHBIM 3HAaHUSAMY», YMEHHSM W KOMIIETCHIHSIM 0OydYaromierocs
bopMmynupyroTcs HE0OXoAUMbIE TPeOOBaHUS MPH OCBOCHUU JIaHHOW NUCIMIUIMHBI U
NpPUOOPETEHHBIM B pPE3yJbTaTe OCBOCHUS MPEANICCTBYIOMUX AUCIUNIuH. [lepeueHn
JTUCIUIUINH, YCBOCHHE KOTOPBIX CTYJIEHTaMU HEOOXOIMMO Il YCBOCHHUS JTaHHOU
JTUCHUIUIMHBL: «MaremaTtukay, «Puszuka», «Xumus». HeoOXoauMoCTh U3yUeHHS ITHX
JTUCITUTUINH OOBACHSIETCS COoJIepKaHUEM 00eCTIeunBaeMbIX UMHU KOMIIETEHITUN, KOTOPHIE
BKJIFOYAIOT BXOJIHbIE TPEOOBAHUS IJI U3YUCHUS JUCHUILIMHBI «MaTepuaaoBeIeHUEe.

3HaHUs, TOJIydYEHHbIE TMPU U3YYECHUU OUCIHUIUIUHBI «MarepuaioBeIeHUE)
HEOOXOIMMBI  JIJIE  OCBOCHMS  TOCHEAYIOIMX  JAUCIUIUIMH:  «TexHomorus
KOHCTPYKIIMOHHBIX MaTepHuaioBy», «OCHOBBI MPOEKTUPOBAHUS», «OCHOBBI TEXHOJOTUH
MaIIMHOCTPOEHUS» U «PEMOHT U MOHTaXX 000PYOBAHUSI.

3. Tpebosanusa K pe3ynomamam 0c60eHUA OUCUUNTIUHBL

W3yyenne JUCHUIUIMHBI  HaAmpaBieHO Ha  (QopMUpOBaHUE  CIEAYIOIIHUX
kommerennuii: OIIK-1, T1K-5.

- CIIOCOOHOCTBIO K IPHOOPETCHHUIO C OOJBIION CTEIEHBIO CaMOCTOSTEIHLHOCTH
HOBBIX 3HAHWUM C  HUCIOJB30BAHMEM  COBPEMEHHBIX  OOpa3oBaTENbHBIX U
uHpopMaroHHbIX TexHoorui (OITK-1);

- CIIOCOOHOCTBIO MPUHUMATH yYacTHE B paboTax IO pacyeTy M MPOCKTUPOBAHHIO
JeTaNed W Y3JI0B MAalIMHOCTPOMUTEIIBHBIX KOHCTPYKIIMA B  COOTBETCTBHH C
TEXHUYECKUMHU 3aJaHUSMU M HCIIOJIh30BAHUEM CTaHIAAPTHBIX CPEACTB aBTOMATH3AIlUU
npoektupoBanus (ITK-5).



B pe3ynbTaTe 0OCBOCHHUS IUCIUTLINHBI 00yUYaIOIUNUCS TOJDKEH:
3name:

3aKOHOMEPHOCTH TPOLIECCOB KPUCTAIUIM3ALUUA U CTPYKTYpOOOpa3oBaHUs
METaJUIOB M CIUIABOB, OCHOBBI HUX TEpMOOOPAOOTKH, CIOCOOBI 3aIIUThI
METaJIOB OT KOPPO3UU;

KJIaCCU(PUKAITHIO W CTIOCOOBI TIOYYCHHSI KOMIIO3UITHOHHBIX MaTEPHAIIOB;

MPUHIUIBl BBIOOpA KOHCTPYKLIHMOHHBIX MAaTE€pUalOB [Jis NPUMEHEHHS B
IIPOU3BOJICTBE;

CTPpOCHHUC U CBOMCTBaA MCTAJIJIOB, MCTOABI UX UCCIICIOBAHUA,

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

Ymems:

paciio3dHaBaTb M KJIaCCI/I(i)I/IHI/IpOBaTB KOHCTPYKIOMOHHBIC W CBIPbHCBLIC
MaTCpUaJibl I1I0 BHCIIHEMY BUAY, IIPOUCXOXKICHHIO, CBOﬁCTBaM;
OIIPCACIIATE BUABI KOHCTPYKIIHMOHHBIX MATCPHUAJIOB,

BBIOMPATh MaTEpHaJIbl ISl KOHCTPYKIMI MO MX HA3HAYEHHUIO U YCJIOBUSAM
DKCIUTYaTaluH;

IMPOBOANUTDH UCCICAOBAHHNA N UCIIBITAHWA MAaTCPHAJIOB

Braoemy:

uHpopMalueil 0 CBOMCTBaX U MPUMEHEHUH Pa3IUYHbIX MaTEPUAJIOB
HaBBIKAMU MPaBUIILHOTO BBIOOpA MaTEpUAIOB UCXOS U3 aHAIM3a YCIOBUI
AKCILTyaTallMi U MPOU3BO/ICTBA.

HaBBIKAMM  Ha3HAY€HUsT  TEPMOOOPAOOTKM  MAIIMHOCTPOUTEITBHBIX
MaTepHaJos;

HaBbikamu 10 ompeneineHu0 (PU3UKO - MEXAaHHUYECKHUX CBOMCTB
MaTepUaIoB

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

Ne Ne | Ne
Mo- | Hene | Te HaunmenoBanue Yacel
oy- | o | MBI TEMBI
ns
Jlex- | Komnok- | JlaGopa- | Ilpak-
Beero | uuu | Buymsl | TopHble | THuec- | CPC
KHe
1 2 3 4 S 6 7 8 9 10
ATOMHO-KpUCTAIIINYECKOE
1 1 1 |crpoerme u  cBoiictBa | 10 2 8
METAJIJIOB U CIUIABOB
1 23 2 Kpucrannuzauumn 10 2 8
METAJIJIOB.




Hakmemn, npen u
1 4-5 PEKPUCTAIUIM3ALIOHHBIE 14 2 4 8
MIPOLIECCHI.
CrpoeHue Cru1aBoB.
1 6-7 Juarpammsl coctossaus, ux | 14 2 4 8
aHaJM3.
1 8-9 XKenezoyrnepoaucroie 14 9 4 8
CILJIABBI.
10- Teopus u MpaKTHKA
2 12 TEpMUYECKO  oOpabotku | 22 2 12 8
CTaJIN.
Cranu OOBIKHOBEHHOT'O
KauecTBa U CIEHUaIbHOTO
5 13- Ha3HAYCHHUS, 12 9 4 5
14 KOHCTPYKLIHOHHBIE,
WHCTPYMEHTAJIbHBIE  CTallN
U CIUIaBBI.
Cranmu  w  cmnaBel €
15 0CcOOBIMU CBOMCTBAMH.
3 16- LBeTHEIC METaJLIbI u 12 2 4 6
criaBel. Hemerammmueckue
MaTepUabl.
Bcero 108 16 32 60
5. Cooeporcanue 1eKUUOHHO20 Kypca
No Bcero | Ne Tema mexiuu YueOHo-
TEeMBI | 9acoB | Jieknuu | Bompockl, oTpabaTeiBaeMbIe Ha JEKIHH METOAMHACCHOE
o0ecrniedyeHue
1 2 3 4 5
THIBI KPUCTATUTMYECKHUX CTPYKTYP, UX XapaKTEPUCTHKA.
1 2 1 Hedextor aTOMHO-KPHCTaJUINYECKOTO CTpOEHUS. [1-5]
Kpusas Onunra.
TepmoauHaMuyeckue  OCHOBBI  CaMONPOU3BOJIBHOM
MepBUYHON Kpucramumsanuu. Pasmep kpucramios. He
CaMOIIPOU3BOJNIbHAS ~ TIEPBUYHAS  KPHUCTAJUIM3AIIHS,
2 2 2 OCHOBBI Mo pUIIpOBaHHUS, MoIU(UKATOPBI [1-5]
TYromjiaBKhe U TMOBEPXHOCTHO aKTHBHBIC. BTopuuHas
KpUCTaJUTN3AITHSI.
MexaHu3M XONOJHOM TIIACTUYECKON JedopMariuu.
[Tnactuyeckas nedopmanmst B MeTaax. BiausHue Ha
3 2 3 CBOMCTBA. Bosspar. OTapIX. ITomuronuzarmus. [1-5]
Pexpucranmmzamuss ~ TepBUYHAsSE W BTOPUYHASL
JlnarpamMmbl pekpuCTaIn3alu
I'eTeporenHsie CTPYKTYypHI.
XUMHUECKUE COEIMHEHHs] M HUX Pa3HOBUIHOCTH.
4 2 4 TBepapie pacTBOpbl. PacTBOpbl Ha OCHOBE OJHOW W3 [1-5]

KOMMOHEHT. OrpaHvyYeHHblE ¥  HEOTrpaHUYCHHbIE
TBEpIbIE PacTBOpPHI. TBepble pPacTBOpPhl Ha OCHOBE
XUMHUYECKUX COETUHEHUN.




YhopsodeHHble  TBEpAbIE  pacTBOpHl.  MeTonbl
IMOCTPOCHUA AuarpaMm COCTOSHHUA. MGTOI[BI aHalJli3a
auarpamMm  coctosiHus  (mpaBwio (a3,  IpaBHIIO
KOHLIEHTpalUi) Ha IpUMEpe JuarpaMMbl COCTOSIHHS
JUIs  cilydas  HEOrPaHMYEHHOM  PacTBOPUMOCTH
KOMITOHCHT B TBE€PAOM COCTOAHHU.

AHanu3 auarpaMM COCTOSIHMSI JIBOMHBIX CIUIABOB: JUIS
cily4yasi OTpaHUYEHHOM pacTBOPUMOCTH KOMIIOHEHT B
TBEPAOM  COCTOSHMM;  JJIA  Cllyd4as  IOJIHOM
HEPAaCTBOPHUMOCTHU KOMIIOHCHT B TBEPAOM COCTOAHUHU U
TUISE cirydast oOpa3oBaHus YCTONYUBBIX
MPOMEKYTOUHBIX COCITUHEHUN.

KomnoHeHTsl 1 (a3bl B CIUlaBax kejes3a ¢ yriiepoioM.
AHanu3 auarpaMMbl COCTOSIHUS KeJe30 — LIEMEHTUT.
JluarpamMmma COCTOSIHMSI CIUIAaBOB JK€JI€30 — TIpadur.
[Ipoueccel rpaduruzamuu. Kiaccuduxanus criaBos.
Cramm  u  uyrywel. CTpyKkTypa, CBOWCTBAa U
MPUMEHSEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEpBIX,
MOJIM(UIMPOBAHHBIX U BEICOKOIIPOYHBIX YYI'YHOB.

[1-5]

[IpeBpamienuss 1npu  Harpese 1O  AyCTEHHUTHOI'O
cocrosiHus. [IpeBpalenue aycTeHnTa npu OXJIaXACHUN
n nepeoxyaxzacHuu. llepauTHoe — mpeBpalueHue.

belinutHOE MpeBpallcHHe. MapreHcuTHOe
npespaiieHue. [IpeBpaienns npu oTIycke CTalu.

[IpakTuka TepMOOOPabOTKH. HarpeBarenbHbie
ycTpoictBa. OXJaXmawmIiue cpeapl. 3amura OT
OKUCIICHUS npu TepMooOpaboTKe. Buner

TepmooOpadboTku ctanmu. OTxur cranu. Hopmanuzanus
CTaJIH.

3akanka cranu. BeiObop Ttemmeparypbl. OXjakIeHUeE.
BHyTpenHue — HampspkeHHMs.  3aKaqMBaeMocTb U
MpOKaJIMBaeMOCTh cTaqu. CrnocoObl 3aKalkKu CTaju.
Otnyck CTaJIN. O6paboTtka XOJIOJIOM.
Tepmomexannyeckas o6padoTKa.

IToBepxHOCTHOE ynpouHeHHe cTanu. [loBepxHOCTHas
3aKaJika. XUMUKO-TepMUYecKas o0paboTka.
emenranus.  AszotupoBanue.  HuTporemeHTanus.
Jnddysnonnas Meramnzanus.

[1-5]

Cranu  OOBIKHOBEHHOTO  KayecTBa, MapKUpPOBKa,
Ha3HaueHWe W  obsactu  npumeHenus.  Cranu
CMELUANIbHOTO0 Ha3HAUYEHUS: JUIs JIMCTOBOM U 0OBEMHOM
IITaMIIOBKH, HarapTOBaHHBIC CTallu, ABTOMATHBIC
cranu. JlerupoBaHHble cTanu. BiusHue nerupyronmx
JJIEMEHTOB Ha CTPYKTypy M CBOMCTBa  CTaJIeH.
Knaccugukanus 1 MapKpoBKa cTase.

KOHCTPYKI_[I/IOHHI)IG CTaJli W HUX Pa3sHOBUIAHOCTHU:

LIEMEHTYEMBIE, yJIydllIaeMble, [IPYKUHHBIE,
APUKOIOALIUITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOUTEIIbHBIE 51 apMarypHbIE. Crpykrypa,

TepMooOpaboTKa, Ha3HAYCHHE U 00JIACTU TTPUMEHEHUS
KOHCTPYKILMOHHBIX CTajcH.
WnctpymenTanbuble ctanmu u cmnaBbl. Crtanmm  Juis

[1-5]




PERKYIIIX UHCTPYMEHTOB: YIIIEPOANCTEIE,
JETUPOBAHHBIE, OBICTPOPEKYIIHE.
MeramiokepamMudeckie TBepable cruiaBbl. CTaimum s
HU3MCPHUTCIIBHBIX MHCTPYMCHTOB. Cramu JJId IITaMIIOB
ne(hOpMUPOBaHHS B XOJIOJJTHOM M TOPSTYEM COCTOSIHUSIX.

Koppo3uonHocroiikue craau U CcruiaBsl. JKapoynopHsie
CTaJld U CIUIaBbl. MarHUTHbIE U HEMArHUTHBIE CTAIU U
cmaBel.  Cranmu W CIUIaBbl  TOHIDKEHHOTO U
MTOBBILIEHHOTO 3JIEKTPOCONPOTUBIICHUSI.
CeepnpoBoanuku. Ctany U CIUIaBbl ¢ OCOOEHHOCTSIMU
8 2 8 MOAYJSl yOPYroCTH W TEIUIOBOro Ko3¢duireHTa
pacimpeHusi.

CnnaBel Ha ocHOBe Menu. Jlatynu u Opon3bl. CriiaBsl
Ha OCHOBe amoMuHus. JluteliHbie U HAegopMupyembie
craBel.  [lpumom w  6a66utel.  Knaccudukarus
HEMETANTNIECKUX MaTEPUAIOB.

[1-5]

16

6. Cooepircanue KoONIOKEUYMOB

KOHHOKBI/IYMI)I HpOFpaMMOP'I u y‘-I€6HI)IM IJIAaHOM HC IIPCAYCMOTPCHEI.

7. Ilepeuensv npaxmuyeckux 3aHamuil

[IpakTrueckue 3aHATUS y4€OHBIM IJIAHOM HE TPEyCMOTPEHBI

8. Ilepeuens nabopamophuvix pabom

Ne Bcero HaumenoBanue jjaboparopHoii padorsl. 3axanus,
TeMbl | 4acoB | BONPOCHI, 0TPAdAThIBaeMble Ha JJA00PATOPHOM 3aHATHH

YuebHo-
MeToauYecKoe
odecmeueHne

1 2 4

3

BnusiHue creneHu XonogHoOW AegopMmalnuu Ha CTPYKTYypy H
CBOMCTBA METAJUIOB.

BiusiHue Ttemmeparypel HarpeBa Ha CTPYKTYpy M CBOMCTBa
X0JIOHOAE(HOPMUPOBAHHOTO METAIIIIA

[16,17]

Mertamiorpadguueckuii aHaJIn3 METaIOB U CILIaBOB.
4 4 JnarpamMma cOCTOSIHUSA KEIE30yTIEPOJUCTHIX CIIJIABOB.
VYbTpa3BykoBas 1e()eKTOCKONUS JIeTaleil.

[14,20,21]

W3y4yeHrne MUKPOCTPYKTYPHI CTAIH B PABHOBECHOM
5 4 COCTOSIHHUH.
V3ydeHne CTPYKTYpbl I MEXaHHYECKUX CBOWCTB YYT'YHOB

[7.8]

N3mepenne TBEpIOCTH METAJLIOB U CILUIABOB

N3yuenue CTpyKTypsl CTallell B HEPaBHOBECHOM COCTOSIHUH
OTiyck 3aKajaeHHOM CTalld.

Onpenenenne NpoOKaIMBAEMOCTHU CTAJIH.

N3yueHne MUKPOCTPYKTYpPBI CTAJIBHBIX JETalIeH 110CIIe
LIEMEHTALNH

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




1 2 4 3
MapkupoBKa 1 Ha3HAYCHUE CTalleh
7 4 N3yueHre MUKPOCTPYKTYPbI HHCTPYMEHTAIBHBIX CTaJel U [11]
CILIaBOB
8 4 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 8 JlepexTsl aTOMHO-KpUCTaIUITHUecKoro crpoenus. Kpusas Oqunra. [1-6]

TepmoauHaMu4eckne OCHOBBI CaMOIPOHM3BOJILHOW TEPBUYHOM
Kpuctaumm3anun. Pasmep kpucramios. He camonpownsBosibHast
2 8 MepBUYHAS  KPUCTALIM3AIMSA, OCHOBBI  MOJU(DHUIIMPOBAHMS, [1-6]
MOTU(GUKATOPBl  TYrOIUIABKME ¥ TOBEPXHOCTHO AKTHBHEIE.
BropuyHas kpucTaiu3aims.

Mexanusm XOJIOJTHOM IJIACTUYECKON nedopMaruu.
3 8 [Tnactuueckas nedopmarus B Metaniax. BiusHue Ha cBoiicTBa. [1-6]
Bosspar. OT1apIX. [Tonuronunsanus. Pexpucraimunsanus

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

I'eTeporennsie CTPYKTYypHI.

XVWMHUYECKHE COCIMHEHUS M HUX Ppa3sHOBUAHOCTU. TBepable
pactBopbl. PacTBOppl Ha OCHOBE OJHOM M3 KOMIIOHEHT.
OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE TBEPABIE pacTBOPHI. TBepabIe
pacTBOpBI HA OCHOBE XUMHUUYECKUX COECAMHEHU.

YnopsnoueHHble TBeEpAble pPacTBOpPbl. MeTonbl NOCTPOEHHUS
auarpamMMm COCTOSIHMs. MeToJbl aHajau3a AuarpaMM COCTOSIHUS
4 8 (mpaBuito a3, MpaBUIIO KOHLIEHTPAIMil) Ha pUMepe JuarpaMMsl [1-6]
COCTOSIHMSL JUIsl  Ciy4ass HEOTPaHMYEHHOH pacTBOPUMOCTH
KOMITOHEHT B TBEP/IOM COCTOSTHUH.

AHanu3 auarpaMM COCTOSIHHMSI JIBOMHBIX CIUIABOB: IS Cilydas
OTPaHUYEHHOW  pacTBOPUMOCTH  KOMIIOHEHT B  TBEpPAOM
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, OTOEICHHBIX U
CEPHIX, MOTU(DHUITMIPOBAHHBIX M BRICOKOIIPOYHBIX YYTYHOB.

[1-6]




[IpeBpamienuss npu HarpeBe [0 ayCTEHUTHOIO COCTOSIHUSI.
[IpeBpaiieHue aycTeHUTa NPU OXJIAKICHUU U MEPEOXIIAXKICHUH.

[TepnutHOE MpEeBpaIllCHUE. beitnutHoe MIpEBpaIllCHHE.
MaprencutHoe npespaunieHue. [IpeBpameHuss npu  OTIIyCKe
CTaJIH.

[Ipaktuka TtepmooOpaboTku. HarpeBarenbHble YCTpOIiCTBa.
Oxmaxnaromue  cpeabl. 3amuTa OT  OKUCICHHS  TIpH
TepmMooOpadoTke. Buabl TepmooOpaboTku crtanmu. OTKUT CTaH.
Hopwmanuzamus cramy.

3akanka  cranmd.  Beibop  temmepatypel.  OxnaxkaeHHE.
BuyTpennue HanpspkeHUs. 3aKalnBaeMOCTh M MPOKAJINBAEMOCTb
cramu. CrocoOwbl 3akanku cramu. Otmyck cramu. O6paboTka
xononoM. TepMmomexanuyeckast 00padoTka.

[ToBepxHOCTHOE ympouHeHHe cTanu. [loBepXHOCTHas 3aKalika.
XuMuKo-Tepmuueckas o0padoTka. LlemenTanus. A3oTupoBaHHE.
HutpouemenTauus. {uddy3snonnas MeTanauzanus.

Crann OOBIKHOBEHHOTO KayecTBa, MAapKHPOBKA, HAa3HAUCHUE U
obnactu npumeHeHus. CTaly CHEMUAIBHOTO HA3HAYCHHS: IS
JUCTOBOM U OOBEMHOHN IITAMIIOBKHM; HarapTOBAaHHBIE CTallu;
aBTOMarHele  cranu.  JlermpoBanHble — cran.  BimsiHue
JETUPYIOIIMX SJIEMEHTOB Ha CTPYKTYpy U CBOMCTBa CTajei.
Krnaccudukanus u MapKHpPOBKa CTaJICH.

KoHCTpyKIIMOHHBIE CTalu M UX PAa3HOBUIHOCTHU: IIEMEHTYEMBIE,
7 6 yIIy4lIiaemsie, MPYKUHHBIE, IAPUKOTOIIITUITHUKOBBIE,
BBICOKOIIPOYHBIE, CTPOUTENbHbIE U apMmaTypHble. CTpyKTypa,
TepMooOpaboTKa, Ha3HaYeHWe U  00JacTH  NPUMEHEHUS
KOHCTPYKIMOHHBIX CTajeil.

NucTpymenTanbHble cTanmu W crutaBbl. CTanmu i pexyIIUX
WHCTPYMEHTOB: YTJIEPOJIUCTHIE, JETUPOBAHHEIE,
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.
8 6 CeepnpoBoauuku. Ctaiau M CIUIaBbl ¢ OCOOEHHOCTSMU MOIYJIS
YIIPYTOCTH U TEIJIOBOTO KO3 (UIIMEHTa pacIIuPEHusl.

CrnnaBel Ha ocHOBe Menu. Jlatynu u 6pon3bl. CrizaBsl HA OCHOBE
amoMuHus. Jluteitnpie u nedopmupyemslie criasel. [Ipunon u
06a60uTh1. Knaccudukarms HeMeTaUIMIeCKINX MaTeprasoB.

10. Pacuemmno-zpaguueckan paboma

PacuetHo-rpadmueckas pabora mnporpaMModl U y4eOHBIM  IUIAHOM
peIyCMOTpPEHA.

11. Kypcosas paboma

KypcoBas paboTa nporpamMmoii 1 yueOHbIM TUIAHOM HE MPEeAyCMOTpPEHA.




12. Kypcoeoit npoexm

KypcoBoii nmpoekT mporpammoil 1 yueOHbIM IIJIaHOM HE MPEIYyCMOTPEH.

13. @ono ouenounvix cpeocme 011 NPOGEOEHUL NPOMENHCYHOYHOU ammecmayuu

ooyuarowuxca no oucyuniaune (Mooyio)

Crenenb CQOPMUPOBAHHOCTH Y CTYJIE€HTa KOMIIETCHIIMM, MPEAyCMOTPEHHBIX
y4eOHBIM IJIAHOM, OLIEHMBAETCS MPETMoaaBaTesieM Ha BCeX ATamax y4yeOHOro mpoiecca
KaK B pe3ysIbTaTe HAOIIOEHHUS 3a €T0 paboTON B ayquTopusax (JrabopaTopusix), Tak H 1m0
pe3yJibTaTaM BBIMOJHEHUS UHAUBUYATbHBIX 3aaHui. OnucaHnue KpUTEPUEB U IIKAIIbI
OIICHUBAaHUS JAHO B TaOIUIAX.

B mnponecce ocBoeHHsI 00pa3oBaTENbHOW MPOrpaMMbl y OOydaromIerocs B XOJ€

HU3y4YCHUA  JUCHHIIIIMHBI

«MarepuanoBeeHHUE

JOJDKHBI

OBITH

chopMUPOBaHBI

oOrIekynbTypHbIe U nTpodeccruonanbhbie komnereHimu (OITK-1, [TK-5):

YPpOBHM OCBOCHUSI KOMITETCHIIUH

Nunexc CIIOCOOHOCTBIO K TPHOOPETEHUIO C OOJIBIION CTEIIEHBIO CAMOCTOSTEIIBHOCTH HOBBIX
OIIK-1 3HAHUM C UCHOJIb30BAaHUEM COBPCMCHHBIX O6pa3OBaTeJ'IBHLIX n I/IH(I)OpMaI_[I/IOHHBIX
TEXHOJIOTHI
CTYHGHI/I ITokazarenu Texnonoruu OTnuunTeIbHBIC CpeI[CTBa U TCXHOJIOI'MH
ypOBHeI\/JI OLICHKU q)OpMI/IpOBaHI/IH IMPpU3HAKH OLICHKH
OCBOCHUA PE3yJIbTaTOB
KOMIICTCHIIUHN
IToporossrii 3HAET: Jlexmuu, Bocnpowussogur JlaGopaTopHsbie paboThI
(ymoBiets.) - COBpEMEHHBIE | JTabopaTopHBIe OCHOBHBbIE MOHSITHS, | BBIOJHEHBl C HEOOJBIIUMHU
WCTOYHHMKHU paboTs! 3HaeT METOJHI, 3aMeYaHUsAMH, HUMEINCh
nHpopManuu u MIPOLIEAYPHI, 3aTpyJHEHUs TIPH OTBETE Ha
npodeccroHabHbIE CBOHCTBA, MPUBOJUT | JOIOJHHUTEIHHBIE BOIIPOCHI;
6a3bl JIaHHBIX u (baxTsl, He MeHee 60% mnpaBUIBHBIX
nH(popManMoHHO- HUACHTHULINPYET, OTBETOB TPH  BBIIIOJIHEHUU
CIPaBOYHBIE CUCTEMBI. JlaeT 0030pHOe TECTOBBIX 3a/laHU;
— OCHOBBI  TEOpUH OIMCaHue. HE BIOJHE 3aKOHYECHHBIC
undopmanuu u BBIBOJBI B  OTBETe Ha
KOJIUPOBaHMSI, BOTIPOCHI Ha 3a4eTe
TEXHUYECKUE "
MpOrpaMMHBIE
CpeICTBa peann3aluu
MHPOPMALIMOHHBIX
IpPOILIECCOB,  OCHOBBI
KOMITBIOTEPHBIX
KOMMYHHKAIHH,
CETEBbIE  TEXHOJIOTUU
nepeaayu JIaHHBIX,
6azoBblc HOHSTHUS
ITOPUTMHU3ALINN "
TEXHOJIOTUH

IPOTPaMMHPOBAHMS Ha




SI3BIKE BBICOKOTO
YPOBHSI.

yMeEeT:

—HalTu

03HAaKOMUTHCS c
uHpOpManuei
OTIMCHIBAIOLIYIO
pa3IyHble MaTepHabl
M UX CBOMICTBA,

- BBIYHCIISITH
KOJIMYECTBO
nHpopmanuy;
BBITIOJIHATD
apupMeTHIeCcKIe
oTieparyu ¢ YUCIaMH B
pa3IMYHbIX CHCTEMax
CUHCIICHUS,;
—BBITIOJTHATD
MOCTpOeHHe  TabmuIy
HCTUHHOCTH
JIOTUYECKUX
BBIPAYKEHUI
unpeodpazoBaHue
JIOTUYECKUX
BBIpAKEHUI c
MPUMEHECHHAEM
OCHOBHBIX 3aKOHOB
anreOpsl JIOTHKY;
paborate c (aiimamuy;
MOATOTaBIINBATH,
penakTupoBaTh u
0pOPMIISITh TEKCTOBYIO
JIOKyMEHTAIHIO,
rpaduku, AuarpaMmmbl
u PHUCYHKH;
o6pabaTbIBaTh
YHCIIOBBIE JaHHbIE B
JJIEKTPOHHBIX
TabJINIax;

—CO371aBaTh
MYJIbTUMEANIHbIC
Npe3eHTaluu

BJIaJICeT:

- HaBBIKOM
aHanmm3a
JIOKyMEHTAIN
OIUCHIBAIOLIYIO
MarepuaaoB
MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB;
—IpOrpaMMHBIM
MHCTpyMEHTapueM
KOMIBIOTEPHOI
TEXHOJIOTUH JUIst
paboThI Ha JIOKATHLHOM
KOMITBIOTEPE U B CETH,

TS paboThI C
nHpOpMaIne,
MpeACTaBICHHON B

pa3nuuHbIX (hopmarax
IpU PELICHUN 3ajad.
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[IponBunHyTHIN
(xopor1o)

3HAET:
- COBPEMCHHBIC
MCTOYHHUKH
nHpOpPMATTH u
npodeccnoHaNbHBIC
0asel JTAHHBIX u
HHPOPMALMOHHO-

CIIPaBOYHBIC CUCTCMBI.
- OCHOBEI TCOPUUN

nHdopmanuu u
KOJIMPOBAHMS,
TEXHHUYECKUE u
MpOrpaMMHBIE
CPeACTBAa peasu3alnu
HHPOPMAIMOHHBIX
MPOLIECCOB,  OCHOBBI
KOMITBIOTEPHBIX
KOMMYHHKAaIHH,
CETEBBIC  TEXHOJOTHHU
nepenavu JIAHHBIX,
6a3oBbIe MOHATHUS
AITOPUTMHU3AINI u
TEXHOJIOTUH
NpOrpaMMUPOBAHUs Ha
A3BIKE BBICOKOTO
YPOBHSI.

yMeeT:

—HalTH
03HAaKOMUTHCS c
uHpOpManuei
OTIHCHIBAIOIIYIO

pa3NuYHbIe MaTepHabl
U X CBOMCTBA;

- BBIYUCIIATH
KOJINYECTBO
nHpOpMaLNY;
BBITIOJTHATD
apudmMeTHIecKne
OTepalyu ¢ YUCIaMH B
pa3IMYHbIX CHCTEMax
CUUCIICHUS;

—BBINIOJIHSATH
MOCTPOCHUE Ta0InIL
WCTUHHOCTH
JIOTUYECKUX
BBIPAKEHUI
unpeoOpa3oBaHme
JIOTHYECKUX
BBIpa)KEHUH c
NPUMEHEHHEM
OCHOBHBIX 3aKOHOB
anreOpsl JIOTUKY;
paborate ¢ (aitnamu;
MOJATOTABIMBATH,
penaKTupoBaTh u
0pOPMIISITh TEKCTOBYIO
JOKYyMEHTAIHIO,
rpaduKu, ITUArpaMMBI
" PHUCYHKH;
00pabaTbIBaTh
YHCJIOBBIE JaHHbIE B
JJIEKTPOHHBIX

Brrssiser
B3aMMOCBSI3H,
Kiaccuuimpyer,
YIOPSAI0YUBAET,
UHTEPIPETUPYET,
IJIAHUPYET,
MpUMEHSET
3aKOHBI,
peaan30BhIBaCT,
HCIIONb3YET.

JlaGopatopubie pabOTHI
BBITIOJTHEHBI c
HEOOJIbIIUMHU

3aMEUYaHUSIMHU, HMEINCh
HEeOOJIbIIINEe HETOYHOCTH

npu OTBETC Ha
JIOTIOJTHUTEIILHBIE
BOIIPOCHI;

HE MEHee 75%
MPaBWIbHBIX  OTBETOB
npu BBIITOJITHCHU U
TECTOBBIX 3aJaHUM;
HMEIOTCS HerpyoOsbie
OIIINOKHU 1783071

HCTOYHOCTHU IIpU OTBECTC
Ha BOIIPOCHI HA 3a4€TC
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TabIUIAX;

—C0311aBaTh
MYJIbTUMEIUITHBIE
Tpe3eHTAuN

BIIAJIEET:

- HaBBIKOM
aHaIM3a
JIOKyMEHTaLUU
OTIHCHIBAIOIIYIO
MaTepHUaioB
MAaIIMHOCTPOUTENbHBIX
MIPOU3BOJICTB;
—IMPOTrPaMMHBIM
WHCTPYMEHTapHEM
KOMIIBIOTEPHOI
TEXHOJIOTHHU IS
paboTHI Ha JIOKAJTFHOM
KOMITBIOTEPE U B CETH,

IUTS paboThI C
uHpopmanuei,
MpeACTaBICHHOU B

pa3nuyHbIX (opmaTax
NpU pEeLIeHUH 3ajad.

Bricokuit
(oTMuHO)

3HACT!

- COBpEMEHHBIE
WCTOYHHUKH
HHPOpPMALITH u
npo¢eccCHOHANBHBIC
0asbl JTAHHBIX u
HHPOPMAMOHHO-

CIIPABOYHBIE CUCTEMBI.
— OCHOBBl TEOpUU

nHpOpPMALUT u
KOJMPOBAHHUA,
TEeXHUYECKHe u

IPOrpaMMHBIE
Cpe/CTBa pealiu3aluu

HHPOPMAIUOHHBIX
MIPOIIECCOB, OCHOBBI
KOMITBIOTEPHBIX
KOMMYHHKAaIHH,
CETEBBIE  TEXHOJOTHHU
nepenaun JIaHHBIX,
0a30BEIE IMOHSATHS
aNrOpUTMU3ALNN U
TEXHOJIOTHHU
MPOTPaMMHUPOBAHMS Ha
SI3BIKE BBICOKOT'O
YpPOBHSL.

yMeeT:

—HaWTH

03HAKOMUTBHCS c
nHpopmanmen
ONHCHIBAIOLIYIO

Ppa3IMYHbIC MaTCPUAJIbI
U X CBOMCTBA,

- BBIYUCIISATD
KOJIMIECTBO
nHPOPMAIINH;
BBITIOJTHATH
apugmMeTHyecKue
oIepalyu ¢ YUCIaMHU B

AHanu3upyer,
JUarHOCTUPYET,
OLIEHUBAET,
IPOrHO3ZUPYET,

KOHCTpYHUpYET.

JlaGopaTopHbie pPabOTHI
BBIITOJHEHBI 0e3
3aMeYaHuH, CTYIECHT
CcBOOOJIHO OTBEYAeT Ha
JIOTIOJIHUTEIIbHEIE
BOIIPOCHI;

HE MCHEe 90%
MPABWIBHBIX  OTBETOB
npu BBLIIOJTHEHU U
TECTOBBIX 3aJaHUM;
CTYICHT yMeeT
OTIepUPOBAThH
CIIEeIUAIbHBIMA
TEPMHUHAMH, HCIIOIH3YET
B OTBETE
JIOTIOTHUTETEHBIA
MaTepua,
WJUTFOCTPUPYET
TEOPETHUYECKUE
MOJIOKEHUS
MPAKTUIECKUMHU
puUMepaMu

MIpU OTBETE Ha BOMPOCHI
Ha 3a4eTe
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pa3IMYHBIX CHCTEMax
CUUCJICHHS;

—BBITIOJIHSATD
MOCTPOCHHE Ta0InIL
WUCTUHHOCTH
JIOTUYECKUX
BBIPAKEHUI
unpeoOpa3oBaHue
JIOTUYECKUX
BBIPAKEHUI c
NPUMEHEHHUEM
OCHOBHBIX 3aKOHOB
anreOpbl JIOTHKH;
paborate ¢ (aiimamuy;
MO/TOTABINBATS,
penakTupoBaTh "
0oopMIISATh TEKCTOBYIO
JIOKYMEHTAIHIO,
rpauky, JIHArPaMMbI
u PUCYHKH;

00pabaThIBaTh
YHCIIOBbIE JIaHHBIE B
ANIEKTPOHHBIX
TabIUIaX;

—Cco3/1aBaTh
MYJIbTHMEAUHHBIC
TPe3eHTAINN

BIIAJICCT:

- HABBIKOM
aHanmm3a
JIOKyMEHTalUN
OIUCHIBAIOLILYIO
MarepuaioB
MAaIIHHOCTPOUTEIBHBIX
MPOU3BOJICTB;
—IpOrpaMMHBIM
HHCTPYMECHTapHEM
KOMITBIOTEPHOI
TEXHOJIOTHH TUTS
paboTHI Ha JIOKATFHOM
KOMITBIOTEPE U B CETH,

JUTST paboThI c
nHpopManuei,
MpeACcTaBICHHOM B

pa3nmuuHbIX  (popmaTax
IIPY peIIeHU N 3afad.

HNupexc CIIOCOOHOCTBIO MIPUHUMATH y4acTHe B paboTax Mo pacyeTy v MPOSKTHPOBAHUIO
[1K-5 JETAJIeN U y3JI0B MAaIMHOCTPOUTENBHBIX KOHCTPYKIIMH B COOTBETCTBUU C
TEXHUYECKUMHU 33JaHUSIMU U UCII0JIb30BAHUEM CTAHIAPTHBIX CPEACTB
aBTOMAaTHU3allMU IPOEKTUPOBAHUS

Crynenu IToka3zarenu Texnonoruu Otnuuurensubie | CpeacTBa U TEXHOJIOTUH

YpPOBHEMU OLICHKHU dbopMupoBaHH MPU3HAKU OLICHKHU

OCBOCHHUSA pe3yJIbTaTOB

KOMITETCHITUH

IToporoBerit 3Haer: Jlexnnw, BocmpownsBoaut JlaboparopHbie paboTHI
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(ynoBnets.)

-3aKOHOMEPHOCTH
HPOLIECCOB
KPUCTaJUTU3aLIIH u
CTPYKTYPOOOpa3OBaHHS
METaJlIOB M CIUIABOB,
OCHOBBI ux
TEPMOOOPabOTKH,
CIOCOOBI 3aIIUTHI
METAJIOB OT KOPPO3HH;
-KIacCH(UKAILHIO "
CIOCOOBI  MOJNYyYCHHMS
KOMIIO3HIIHOHHBIX
MaTepHaloB;
-TIPUHIATIBI BEIOOpa
KOHCTPYKIMOHHBIX
MaTepHaloB TUIS
NPUMEHCHUS B
NIPOU3BOJICTBE;

-CTPOCHHE M CBOWCTBa
MCTaJIZIOB, MCTOAbI HX
HCCIIeIOBaHHUS;
-KJIacCU(UKALINIO
MaTepHaOB, METAJLJIOB
U CILJIABOB, UX 00JacTH
MPUMEHCHUS;

Vwmeer:

-IPUMEHSATh OCHOBHbBIE
TEOPETHUYECKUE
MTOJIOKEHHS,
KOHIETIIIHI
MaTepUaIOBEICHHUS,
3KCHepI/IMeHTaJ'H)HI)Ie
METOAbI UCCIICAOBAHMUA,
MPOEKTUPOBAHMSI,
BHEJPEHUS
TEOPETUUECKUX 3HAHUU
U METObl YIpaBJICHHS

npu peleHnH
WH)KEHEPHBIX 33734 Ha
MpaKTHKE.

Bnaneer:

-HaBBIKAMH COYETAHMS
TEOpUM U  TPAKTUKH
IS penieHus

WHXXCHCPHBIX 3a1a4

IIponBuHYTHIN
(xoporo)

3Haer:

-3aKOHOMEPHOCTH
MPOLIECCOB
KPHUCTAUTH3AIUH "
CTPYKTYPOOOpa3oBaHHS
METAUIOB M CIUIABOB,
OCHOBBI ux
TepM0O0OpPaboTKH,
CIocoOBbI 3alIUTHI
METAJUIOB OT KOPPO3HH;
-KIaccu(uKaIuio u
CIOCOOBI  TIONYYCHHSI
KOMITO3MIIHOHHBIX
MaTepualioB;
-TIPUHIIUTIBI BBIOOpa
KOHCTPYKIIHOHHBIX
MaTepUaoB YISt

nabopaTopHbIE
paboTsl,

OCHOBHBIC ITOHATUA,
3HACT MCTOBI,

BBIIOJIHEHBI C HEOOIBIIMMU
3aMCYaHHUsIMU, HUMECINCH

TIPOIIEe Ty PHI, 3aTpyAHEHUs TIPH OTBETE Ha
CBOWCTBA, MPUBOANUT | AOTOIHUTEIEHBIE BOIIPOCHI;
(axTsl, He MeHee 60% mpaBHUIIBHBIX
AACHTUDHUIHPYET, OTBETOB TMIPH BBIOJHCHUU
naet 0030pHOE TECTOBBIX 3aJaHHIi;
OIIHCaHue. HE BIIOJIHE 3aKOHYEHHBIE
BBIBOALI B  OTBETE Ha
BOIPOCHI HA 3a4€Te
BriaBnser JlaGopatopHsie paboTs!
B3aMMOCBSI3H, BBIITOJIHEHBI ¢ HEOOJILIIMMH
KJIacCU(UITUPYET, 3aMeYaHusIMHU, HMEJIACH
YIOPSI0YHBACT, HeOOJIbIINE HETOYHOCTH TPU
HHTEPIPETHPYET, OTBETE Ha JOMOJIHUTEIbHBIE
IUTAHUPYET, BOIIPOCHI;
NPUMEHSIET  3aKOHbI, | He MeHee 75% mnpaBUIIbHBIX
pean30BHIBACT, OTBETOB TPH BBIOJHCHUU
HCIIOJIB3YET. TECTOBBIX 3aJaHUIL;

UMEIOTCS HerpyOble OIIMOKH
WIIM HETOYHOCTH TIPU OTBETE
Ha BOIIPOCHI HA 3a4eTe
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IPUMEHEHUs B
MPOU3BOJICTBE;
-CTPOEHHE U CBOICTBa
METAJUIOB, METOABI HX
UCCIIETOBAHHS;
-KJTaCCU(PUKAIHIO
MaTepHaJIOB, METAIJIOB
U CIUIaBOB, X 00IacTH
MPUMEHEHNUS;

Ymeer:

-IIPUMEHATh OCHOBHBIE
TEOopeTHYECKHE
MOJIOXKEHUH,
KOHLICTTIUH
MaTepHATIOBECHHS,
SKCHEPUMEHTANBHBIE
METOBI HCCIIEIOBaHMUS,
MPOEKTUPOBAHUS,
BHEJIPEHHUS
TEOPETUUECKUX 3HAHUU
U METOAbl YIpPaBJICHUA

npu pelieHnn
WHXCHEPHBIX 3a/lad Ha
MIPaKTHKE.

Bnaneer:

-HaBbIKaMH COYCTaHMA
TCOPUU W  [NPAKTHKH
JUIA pemeHun
WHXXCHCPHBIX 3a4a4

Bricokwuit
(oTHM4HO)

3HaerT:

-3aKOHOMEPHOCTH
MPOIIECCOB
KpUucTajuin3anunu u
CTPYKTYpOOOPa30BAHHUS
META/UIOB ¥ CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CIOCOOBI 3aIUTHI
METAIIOB OT KOPPO3UH;
-KJ1acCU(UKALINIO u
CHOCOOBI  MOJNyYEHHS
KOMITO3HI[HOHHBIX
MaTepHAaJIOB;
-IIPUHIIATIBI BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHUaoB TS
MMPUMEHCHUA B
MIPOU3BOJICTBE;

-CTpOEHHE U CBOICTBa
METaJJIOB, METOIbI HX
HCCIIeIOBAHUS;
-KJTACCU(PUKAITHIO
MaTepHajoB, METAJJIOB
U CILIABOB, UX 00JacTH
MIPUMEHEHUS,

YmMmeer:

-IIPUMEHSATH OCHOBHBIC
TEOPETUICCKUE
ITOJIOKEHUS,
KOHIIEIIITU N
MaTepHuaJoBeICHuUs,
9KCIIEPUMEHTAIIbHBIE

AHanuzupyer,
JMarHOCTHPYET,
OLICHUBAET,
MPOTHO3HPYET,
KOHCTPYHUpPYET.

JlabopatopHsie paboTsI
BBINOJIHEHB! 0€3 3aMevaHuid,
CTYACHT CBOOOJHO OTBEYAET
Ha JIOTIOJTHUTEJIbHBIE
BOIIPOCHI;

He MeHee 90% mpaBUIIBHBIX
OTBETOB NPH BBINOJIHEHUU
TECTOBBIX 3aJ]aHUI;

CTYIICHT yMeeT OIepHpOBAaTh
CIEIUATIbHBIMI TEPMHUHAMH,

HCTIONB3YeT B oTBeTe
JIOTIOJTHUTENBHBIN MaTepHa,
WITIOCTPUPYET

TCOPECTUYCCKUEC TIOJIOKCHUA
MPaKTUICCKUMHU IpUMEpaMu
Ipyu OTBETC Ha BOIIPOCHI Ha
3a4€CTC
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METOABI UCCIIEOBaHMUS,
MPOEKTUPOBAHMS,
BHEJ[PEHUS
TEOPETUYECKUX 3HAHUHI
U METOZbI YHpaBIICHHS

npu pelieHnn
MHXXECHEPHBIX 3a/1ad Ha
MpaKTHKE.

Bnaneer:

-HaBbIKaMH COYCTaHMUs
TCOPUU W  HNPAKTUKH
JJIA peuicHusd
WHXXCHCPHBIX 3a4a4.

JlaGopatopHble pa®OThl CUMTAIOTCS YCIICIIHO BBHIOJHCHHBIMH B  CiIydae
IPEAOCTABJICHUS B KOHIIC 3aHITHH, OTBEICHHBIX HA BBIOJHEHHUE ATOM pabOTHI, OTUETA,
BKJTFOYAIOIIETO TEMY, XOJ palOOThl, COOTBETCTBYIOIIHME PHUCYHKH M TOAMHUCH (IpHU
HaJW4YWHU), 1 OTBETE Ha BOMPOCHI (3ammure) mo TemMe paboThl. Illkama oreHUBaHUS —
«3aYTEHO» / «HE 3auTEHO». «3a4TeHO» 3a JabopaTopHyH paboOTy CTaBUTCS B ciydae,
€CJIM OHA TOJIHOCTBIO U MPABUIBLHO BBITIOJIHEHA, M IIPH ATOM OOyYaroIUMCs MTOKa3aHO
CBOOO/IHOE BJIaJICHUE MaTepuaaoM 1o nucuuruinHe. «He 3auTeHo» cTaBUTCS B Ciydae,
€CJIM TMpakKTUyecKas paboTa BBINOJHEHA HEBEPHO W/WIM HE TOJHOCTHIO, M OHa
BO3BpalllaeTCid CTYJAEHTY Ha J0padOTKy, a 3aTeéM BHOBb CHAETCA Ha MPOBEPKY
MpenoaaBaTelto.

CamocTosiTenibHasE paboTa CYUTAETCS YCIECIIHO BBIMOJHEHHOW B Cilyyae
MPE0CTaBIECHUS OTYETa MO KaxJA0u Teme. 3ajaHue JUisl 0OT4eTa COOTBETCTBYET MYyHKTY
9 paboueii nmporpammsel. OlieHUBAaHHWE OTYETOB MPOBOIUTCS MO MPUHITUITY «3aYTEHOY /
«HE 3a4TeHO». «3auyTeHO» BBICTABIACTCA B Clydae, €ClIiM oT4eT OQpOpMIICH B
COOTBETCTBHUH C KPUTEPHUSIMHU:

- MPaBWIBHOCTH OQoOpMIICHHS oOT4yeTa (TUTYyJbHAas CTpaHWIA, OTJaBJIEHHUE U
oopMIIEeHHE UCTOYHUKOB);

- YPOBEHb PACKPBITHSI TEMBI OTYeTa / TPOPAOOTAHHOCTH TEMBI,

- CTPYKTYPHUPOBAHHOCTh MaTepHaa;

- KOJIMYECTBO MCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOYHUKOB.

B cnyuae ecnu kakoi-1mu00 U3 KpUTEPUEB HE BBHIMOJHEH, OTYET BO3BpAIIACTCS Ha
TO0paboTKY.

B konie cemectpa oOydaromuiicss TMCbMEHHO OTBEYAET HA TECTOBBIC 3a/IaHUS,
CoJIep>Kalllie BOMPOCHl MO M3y4eHHOMY Matepuany. OleHWBaHUE TECTOBBIX 3aJaHUN
MPOBOAMUTCS 1O MPUHITUITY «3a4T€HO» / «HE 3auTeHO». B KauecTBe KpUTEpHUEB
OIICHUBAHUS UCIOJIb3YeTCS KOJUYECTBO MPaBUIILHBIX OTBETOB. [Ipu oTBEeTE Oosiee uem,
Ha 60 % BONPOCOB BBICTABISIETCA «3aUYT€HO», B CIly4a€ MEHBIIETO KOJIUYECTBA
MIPaBHJIBHBIX OTBETOB CTABUTCS «HE 3aUYTCHOY.

K 3adery c o1eHKko# Mo JUCIUTUIMHE 00y4YarOIMecs TOMyCKAIOTCs MPU:

— TPEAOCTABJICHUH U 3aIIUTE OTUYETOB IO BCEM J1a00OPATOPHBIM 3aHITHUSIM;
— YCHENIHOM HaIlMCAaHUHU TECTOBBIX 3aJJaHUM.

[Iponienypa oueHWBaHMS 3HAHWUN, YMEHUW M HABBIKOB IPOBOJUTCS B
COOTBETCTBHUM C METOJUYECKMMH MaTepuajaMd U 3aKJIIYaeTCs B IPOBEICHUU
MMMCbMEHHOW HSK3aMEHAIIMOHHOW pPa0OThI, TMOCJE BBHITOJHEHUS TOMAITHUX 3a7aHUMH,
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BBIIIOJIHSIEMBIX ~ CTYJE€HTOM KakK CaMOCTOSITENIbBHO, TaK M MOJ PYKOBOJCTBOM
IpenojaBaress, B 3aJaHHbE CPOKU. CHUCTEMAaTHYECKH IPOBOAMUTCS MEXKCECCUOHHAsS
IPOBEPKU 3HAHUI, YMEHMH, HaBBIKOB CTYJIEHTA, CIIOCOOHOCTU CTYAEHTAa NPHUMEHATH
IOJlyYEeHHbIE paHee 3HaHWsA JUIsl NpoBeAeHUs aHanus3a. llpu ouneHke 3HaHMM
HEOOXOJMMO YUUTHIBaTh BPEMs U KAUECTBO BBIIIOJIHEHUS 3aYETHOIO 3aJlaHUs, a TaKKe
KyJIbTypy odopmiieHuss paboTsl. i OLIEHKH HNPOMEXYTOYHOTO U UTOTOBOTO YPOBHEH
(opMUpPOBaHUS KOMIIETEHIUI MPOBOAATCS 3a4€T U HK3aMEH, Ha KOTOPBIX MpeaIaraeTcs
JaTh OTBET KaK HAa TEOPETUYECKHUE BOIPOCHI, TAK U PEIIUTH MPAKTHYECKYIO 3a7a4y.

OneHka BBICTABJISIETCS MO YETHIPEXOANBHOM IIKajJe COOTBETCTBYIOIIEH OLIEHKaM
«OTJIMYHO»,  «XOPOLIO»,  «YIJOBJIETBOPUTEIBHO»,  «HEYAOBIECTBOPUTEIBHO»  H
OCYILECTBIIICTCS. IIyTEM aHaJIM3a IPEICTaBICHHOIO Marepuaja B OTBETaxX Ha
MPAaKTUYECKUE KOHTPOJIbHBbIE 3aJaHus. lIpu 3TOM pPYKOBOJACTBYIOTCSA CIEAYIOIIMMHU
KPUTEPUSIMU:

OHeHKa KpI/ITepI/II/I OLICHUBAHNS PC3YJIbTATOB 06yquH$1

OTan4HO OOHapyKUBIIUI BCECTOPOHHEE M TIIYOOKOe 3HaHUE Y4YeOHOTO
Marepuana, MOpPeIyCMOTPEHHOrO0  MPOrpaMMOM,  YCBOMBLIMH
OCHOBHYK  JIUTEpaTypy Y 3HAKOMBIA C  JONOJHHUTEIbHOU
nuteparypoil. JlomamiHss paboTa BbIolHEHa 06€3 OIMOOK, CTYICHT,
c HCYEPNBIBAIONICH  IIOJIHOTOM  OTBEYaeT Ha  BOIPOCHIL.
[IpakTuueckue u 1abopaTopHbie pabOThHI MPABMIBHO U KAUeCTBEHHO
0 OpMIICHEI.

Xopowo OOHapyXMBIIMI 3HaHHE y4eOHOro Marepuania, IpeayCMOTPEHHOTO
MIpOrpaMMOl M YCBOUBILIMK OCHOBHYIO JIUTEpaTypy. B nomamiHei
paboTe MOryT OBITh HE3HAUUTENbHbIE OLIMOKH, HCIpaBIECHHBIE
CTYAEHTOM 0€3 MOMOIIM NpenoAaBareis, Ha HEKOTOpPbIE BOIPOCH
CTYJIEHT HE JAcT UCUEPIBIBAIOLIEIO OTBETA.

Y 10BIIETBOPUTEIIHHO OOHapyXUBIIMKA 3HAHUS  OCHOBHOTO Yy4yeOHOTO MaTepuaia B
o0beMe, HeoOXOIUMOM Ul JalbHeHmed yueObl M mpeacTosieit
paboTel Mo mnpodeccur, 3HAKOMBIX C OCHOBHOW JIUTEPATypOil.
JlomamHsis paboTa uMeeT OMMOKH, OJHAKO CTYJEHT UX BBINOJIHACT
U UCHpaBIseT TMOCIEe HaBOASAMMX BompocoB. Ha HekoTopsie
BONPOCHI €T OIMO0YHBIE OTBETHI.

HeynosnersopurensHo OOnapyxuBIUil 1poOenbl B 3HAHUAX OCHOBHOIO Yy4eOHOTO
MaTepuala U HE MOXXET MPOAOJDKUTh OOydeHHE U MPHUCTYNHUTh K
npogeccCuOHATBbHON JeSITeIbHOCTH 1o OKOHYaHUU

00pa3oBaTeNbHOTO YUPEKICHUS 0€3 MOTOTHUTEIbHBIX 3HAHUU I10
paccMaTpuBaeMON TUCIUILINHE.

Bonpocwt ona 3auema
3adeTr HE MPENYCMOTPEH YICOHBIM TUTAHOM.

Hepelteub 60NPOCOB K IK3AMEHY

1. N300pa3ute auarpaMMy COCTOSIHHSI JIBOMHBIX CIUIABOB JJISI ClIydasi MOJHOM PacTBOPHUMOCTH
KOMITOHEHT B TBEPAOM COCTOSIHMHU, HaHECHTe 00yacTu (a3oBOH OIHOPOAHOCTH, IMOCTPOIMTE KPHBYIO
KpUCTAJUIM3AUK C TIPUMEHEHUEM IpaBuia (a3, onpeaenuTe XUMUIecKuil coctaB (a3 B AByXQa3zHOU
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obmnacth, onpeaenute oobemsl (a3 B 1Byx(ha3Hoil 00sacTH, JaiiTe XapaKTEpUCTHKY CIUIaBa B TBEPIOM
COCTOSIHUH.

2.  V3oOpasure nuarpaMMy COCTOSIHHS JIBOMHBIX CIUIABOB JJISI CIydas NOJHOW HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHMM, HaHeCHTe o0yiacTh (a30BOW OJHOPOJHOCTH, [UIS JO
HBTEKTHUYECKOTO CIUIaBa IMOCTPOHTE KPHUBYIO KPHUCTAUIM3AIMM C TPUMEHEHHWEM ImpaBuia ¢as,
ompeIeTuTe XUMUYECKUH cocTaB a3 B AByX(a3zHol obsacTu, onpeneaute o0bemMbl Ga3 B 1ByxX(ha3zHOM
o0J1acTH, JaiTe XapaKTePUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

3. HM3oOpasure pamarpamMMy COCTOSIHMS JIBOMHBIX CIUTABOB JUIsi  CIIy4as OTPaHUYCHHOM
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSIHMM, HaHECUTE 001acTu (a30BOil OAHOPOAHOCTH, JUIS 32
IBTEKTHUYECKOTO CIUIaBa MMOCTPONTE KPHBYI KPUCTAUIM3AIMM C TPUMEHEHUEM mpaBmia (a3,
OIIpeIeNIuTE XUMHUECKUi cocTa (a3 B [Byxda3Hoi obaactu, onpeaenure o0bemsl Ga3 B 1ByX(ha3HOM
00J1acTH, JaiiTe XapaKTePUCTUKY CIUIaBa B TBEPIAOM COCTOSHUH.

4.  H3o00pa3ure auarpaMmy COCTOSIHHSI JBOWHBIX CIUIABOB JUISL CIIydas OOpa3oBaHUS YCTOMYMBBIX
MIPOMEKYTOUHBIX COCAMHEHUH, HaHecuTe 001acTh (a30BOM OTHOPOJHOCTH, JUIS CIUIaBa COJIEPIKAIIETO
YCTOMUMBOE TPOMEKYTOUYHOE COEAMHEHHE MOCTPONTE KPHBYIO KPUCTAIUIM3AIMUA C MPUMEHEHHEM
npaBmia (a3, onpeaenuTe XUMHUECKUid cocTaB (a3 B 1Byx(]as3Hoii obiactu, onpeaenute o0beMsbl ¢a3
B AByX(a3HOH 00sacTH, JaliTe XapaKTEPUCTUKY CIUIaBa B TBEPIAOM COCTOSTHUH

5. U3obOpasutre nuarpammy coctosiHusi cmiiaBoB Fe — FesC, Hanecute oOmactu (azoBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUTABOB MOCTPOITE KPUBYIO KPUCTAILIH3AIMA C IPUMEHEHHEM ITpaBUiIa
¢a3, onpenenuTe XUMUYECKUN cocTaB (a3 B AByX(a3zHOW O0JACTH MPH PA3JIMYHBIX TEMIIEpaTypax,
OTIpEJIeNIUTE TIPH 3TOM 00BEMHI (pa3, HalTe XapaKTEpPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

6. U3o0Opasute amarpamMMmy COCTOSIHUS CIUIaBOB >keje30 — rpadur, HaHecute obnactu (azoBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUTABOB MOCTPONTE KPUBYIO KPUCTAILTU3AIMH C IPHMEHEHHEM MPaBHIIa
¢a3, onpenenuTe XUMUYECKU cocTaB (a3 B AByX(a3HOH 00JIACTH MpPU Pa3IUYHBIX TEMIEpaTypax,
OTIpEIeNIUTE TIPH STOM 00BEeMHI (pa3, HalTe XapaKTEpPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

7. [TpyxuHBl M3roTOBIAIOTCS M3 cTanu 650°. Ha3HaubTe pexuMbl TepMOOOPAOOTKH M ONHUIINTE
(hazoBbIe NMPEBPALLEHUS U CTPYKTYPY CTaJIH.
8. 3y0Ouatble Kosieca U3roToBIs0TCS U3 cTanu 40I'P 1 10mKHBI UMETh BBICOKYIO TOBEPXHOCTHYIO

TBEPAOCTH MPH BA3KOU cepaleBuHe. HazHaubTe pesKuMBbl YIPOUHSIONIEH TepMOOOPaOOTKH U ONUIIUTE
(a3oBbIe MPEBPAILIECHUS U CTPYKTYPY CTaJIH.

9. Banel penykropa uzrorosisitorcss u3 craiu 40X U OJDKHBI MMETh HAWJIydlllee COYETaHHE
MIPOYHOCTU U BsI3KOCTU. Ha3HaubTe peskuMbl TEpMOOOPaOOTKH U OMUIINTE (a30BbIE NMPEBPAIICHUS U
CTPYKTYpPY CTaJIN.

10.  3Be3noukM LEMHOI mepenaud M3TOTOBISAIOTCS W3 CTalu 45 M JOKHBI UMETh BBICOKYIO
IIOBEPXHOCTHYK0 TBEPAOCTh INIPU BA3KOW cepaueBuHe. Ha3HaubTe pEXHMMBI  YIPOUHSAIOLICH
TEpMOOOPaOOTKU M ONMUIIKNTE (ha30BbIE MPEBPALIEHUS U CTPYKTYPY CTaJH.

11.  UsmepurenbHbId HMHCTPYMEHT — TnpoOka wu3rotosieHa wu3 craaun [15XH. Hasnaubre
TEpPMOOOPAOOTKY, ONUIINTE PEKUMBI, (ha30BbIE MPEBPAILECHUS U CTPYKTYPY CTAJIH.

12.  3yOwmno usroroBneHo u3 cramu ¥Y7A. HazHaubre TepM00OpabOTKY, OMUINNTE MPEBPAIICHUS U
CTPYKTYpY CTaJH.

13.  ®pe3a m3rororineHa u3 cranu P18. HazHaubTe TepMOOOPaOOTKY, OMUIINTE PEKUMBI, (pa3oBbIe
MIPEBPALEHUS U CTPYKTYPY CTalIU

14. Cgepna m3rotoBisitoress u3 cranu POMS. HasnaubTe peskumbl T€pMOOOPAOOTKH U OMHIIHTE
(a3oBbIe MPEBPAIIECHUS U CTPYKTYPY CTaJIH.

15. Hamaiika TOKapHOro pe3una wu3rotoBieHa w3 cruaBa BKS8. Onumure TeXHOIOTHIO
U3TOTOBJIEHUS, CTPYKTYPY U CBOHCTBA

16. Tena kadeHHWs NOAIIMIHUKOB H3roToBIsAIOTCA M3 cranmu [IX10. Ha3naubTe pexuMBbI
YIIPOYHSIOIIEH TepMOOOPaOOTKH U ONUIIUTE (Da30BbIE MPEBPALICHUS U CTPYKTYPY CTaJH.

17. Meronom riay0OKOH INTAMIIOBKH 32 HECKOJIBKO MEPEXOJI0B M3rOTaBIMBAIOT JIETAU U3 CTAIH
10nc. Onumute TepMOoOOPabOTKY U CTPYKTYpHBIE U3MEHEHHUS POUCXOISIINE TIPH STOM.

18.  HamunpHuku wusroraBnuBaroTcs u3 cranu Y 10. Ha3znaubre TepMOOOpabOTKY, OINMHUIINTE €€

PEKUMBI, (a30BO-CTPYKTYpPHBIE MPEBPALICHUS U KOHEUHYIO CTPYKTYPY CTalIl
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19.  T'mip3a UMIMHApPa BHYTPEHHETO cropaHus uaroraBiuBaercs u3 cranu 38XMIOA u momxHa
o0yafaTh BBICOKOI MOBEPXHOCTHOM TBEPAOCTbIO M M3HOCOCTOMKOCTHbIO. HazHaubTe yNpOYHSIONLYIO
TEPMOOOPAOOTKY, ONMUIINTE PEKUMBI, (ha30BbIe U CTPYKTYpPHBIC NMPEBPALCHHUS U CTPYKTYpPY CTajH B
YIIPOYHEHHOM COCTOSIHUH.

20.  3yOuarple Kkojeca wu3roToBistoTcss u3 cranmu 12XH3A u  JOWKHBI UMETh BBICOKYIO
IIOBEPXHOCTHYIO TBEpPAOCTh MpH Bs3KOM cepaueBuHe. HaszHaubTe peXuMBl  yIPOYHSIOIIEH
TEpMOOOPAOOTKH U onuIIKTe (ha3z0BHIC MPEBPAIICHUS H CTPYKTYPY CTaJIH.

21.  Banbl penyKkTopa M3rOTOBJISIIOTCS M3 CTaJud 45 M JOJDKHBI MMETh HauJIydlllee COYETaHUe
MPOYHOCTH W IUIACTHYHOCTH. HazHaubTe pEeXUMBI YIPOUHSIOMEH TepMOOOpaOOTKH M OMHIIHUTE
(a3oBbIe MPEBPAILIECHUS U CTPYKTYPY CTAJIH

22.  VYxaxure Ha3zHaueHWEe M O0JacTH NMPHMEHEHHs] HIKE MEePEUMCIICHHBIX CTaleld W CIUIABOB:
Cr.6¢cn, 12X2H4A, 40XI'®, Ac20XI'HM, 65T'A, HIX 20CT, Y7, P9, 9XC, Cr.2cn, 15X, 40X, A30,
60C2, , Y13, P6MS, X, Cr.3mc, 15X, 45T, AC14, 50XTA, LIX 10, Y8A, PO9®S5, 9X, Cr.3km, 18XT,
40T, A35, 70, IIX 4, Y13A, P6M3, Cr.1nc, 20XH, 40, All, 55C2, IIX 15CT, V8, P9, Cr.1kn,
12XH2, 50, A20, 65, IX 15, Y10, P12, Ct.0, 20XH, 40, A12, 50T, Y7A, P18, XBI', Cr.6mc,
14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5T'mc, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

TecToBBIE 3aJaHUS 110 JUCIHHUILINHE

1. OcHOBBI TeOpHH CIJIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAILMXCS HA OJIHYSJIEMEHTAPHYIO SSYEHKY B OLIK
PEIIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCS HA OJIHYJIEMEHTAPHVYIO SSUEHKY B I'TTY
PEIIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOJAILNXCS HA OJIHYJIEMEHTAPHYIO SSUEHKY B I'LIK
PEIIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTbH METAJIJTA OBPA30BBIBATH PA3HBIE TUITbI KPUCTAJUIMYECKUX
PEHIETOK
1) anmsotponust; 2) TekcTypa; 3) nonumophusm; 4) H30TPOITHOCTh
1.5. HEPABHOMEPHOCTb CBOVCTB KPUCTAJIJIA B PA3JIMYHBIX KPUCTAJIJIOTPAGUYECKUX
HATIPABJIEHUAX HA3BIBAIOT
1) nukBammeii; 2) aHuzorporuei; 3) TeKkcTypoit; 4) mommmMophruzMom
1.6. ITIOTHOCTD JUCJIOKALMA B U3/IEJINH, U3TOTOBJIEHHOM XOJIOJHO¥N IITAMITOBKOM
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em
1.7. AE®EKT KPUCTAJUIMYECKOU PELIETKH, IPEJCTABJISIIOIINI COBOM KPAM JINIIIHEN
[OJIVIUIOCKOCTHU
1) BakaHcus; 2) quciokamnus; 3) rpanuiia 6yoka; 4) rpaHuiia 3epHa

2. Kene3oyraepoaucroie CIIABbI
2.1. ®PA30BBII COCTAB CIIJIABA, COJEPXAIIIETO 0,8 % C II0 MACCE, ITPA
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U UEMEHTUT; 3) peppuT U HEeMEHTHT; 4) hepput
2.2. ®DA30BBII COCTAB CITIJIABA, COJIEPXAILETO 3 % C, [TPU TEMIIEPATYPE 900 °C
1) aycTeHHUT; 2) ayCTEHUT U UEMEHTUT; 3) nenedypur; 4) peppur
2.3. COAEPXXAHUME YI'JIEPOJA (ITO MACCE B ITPOLIEHTAX) B CIIVTABE
OBTEKTONJHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOILIASI CTPYKTYPY IIEPJIUT U LIEMEHTUT (BTOPUYHBII1)
1) V8A; 2) cranb 08km; 3) V10; 4) V7
2.5. CTAJIb, UMEIOIIAS MAKCHUMAJIBHOE OTHOCUTEJIBHOE CYXEHUE
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1) crans 10; 2) cranb 45; 3) V10A; 4) V8

2.6. CTAJIb, COIEPXAIIIAS B PABHOBECHOU CTPYKTYPE MAKCHUMAJILHOE
KOJIMYECTBO HEMEHTUTA

1) crans 10; 2) V10A; 3) V8; 4) Y7A

2.7.9YI'VH, B KOTOPOM BECbH YTJIEPOJI HAXOAUTCA B CBOO/ITHOM COCTOAHUU U
I'PAOUTHBIE BKIIFOUEHN A UMEIOT INIACTUHYATYIO ®OPMY

1) cepwlii mepnuTHBIN; 2) cepblil peppUuTHBIN; 3) KOBKHI YyTryH; 4) BEICOKOIPOYHBIN

3. TepMuueckasi 1 XMMHKO-TepMHU4ecKasi 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXOAIIEE TP HATPEBE JIOPBTEKTOWJHOU CTAJIN B
NHTEPBAJIE TEMIIEPATYP ACI — AC3
1) mepnauTO-ayCTEHUTHOE; 2) GEepPUTO-ayCTCHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) IIePIIMTHOE
3.2. AYCTEHU3ALIUSA ITPOMJIET BBICTPEE (ITPY ITIPOUMX PABHBIX YCJIOBUSIX) B
CTAJIN C COAEPXXAHUMEM VYTIJIEPOJIA
1) 0,1 %; 2) 0,4 %; 3) 0,8 %; 4) 0,02 %
3.3. CTAJIb, UMEIOIIIA A BOJIbIIYIO ITPOKAJIMBAEMOCTD
1) 40X; 2)40; 3)45;4) V7
3.4. KAKAJ CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAS CTAJIb BYJIET UMETbD BOJIBIIYIO TBEPAOCTD ITIOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) ¥9; 4) crans 30
3.6. TEMIIEPATYPA HAI'PEBA CTAJIN V7 I10/] 3AKAJIKY
1) Acl +(30—-50°C); 2) Ac2+ (30 —50 °C); 3) Ac3 + (30— 50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE ITPABUJIbHOU 3AKAJIKH CTAJIM 35
1) MapTeHCHUT; 2) MapTEHCUT, AYCTEHUT OCTATOYHBIN; 3) MapTEHCUT, ayCTEHUT OCTATOYHBIN, IEMEHTUT
BTOPUYHBII; 4) MapTeHCHUT, GpeppuUT

4. JlerupoBaHHbIe cTaJH U clJIaBbl. LIBeTHBIE MeTAJLIBI M CIJIABBI HA HX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJAEP2)KAHUE
JIETUPVYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJJEP’ KAHUE
JIETUPVYIOIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETUPOBAHHBLIE CTAJIN UMEIOT CYMMAPHOE COIEP2)KAHUE
JIETUPVYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6omee 10 %; 4) 2,5 %
4.4, XUMUYECKUM DJIEMEHT, IPUMEHSIEMBIN J1J15 JIETUPOBAHU S
KOPPO3MOHHOCTOMKNX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYIIUE CTAJIN JIETUPYIOT ... OCHOBHbIM XNMHWYECKHNM
B3JIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KITACCA
1) 12XI2MTP; 2) P18; 3) XBI'; 4) X
4.7. BHAYEHUE BYKBHBI “A” B MAPKE CTAJIU 38XH3A
1) congeprkanue aTlOMUHHS; 2) COEpKaHUE a30Ta; 3) BHICOKOKaueCTBEHHAs; 4) aBTOMaTHas

5. Hemera/uinyecKkue MaTepuaJibl 1 BLIOOP MaTepuaJia 1Jisd KOHKPETHOI0 Ha3HAYeHU S
5.1. MTPOCTBIMU IINTACTMACCAMU HA3BIBAIOT
1) mosmumeps! 6€3 100aBOK; 2) MOJUMEPHI U HATIOJTHUTENH; 3) TIOJIMMEPBI U CTA0UITN3aTOPHI;
4) nmoauMepsl U MIacTu(GUKATOPHI
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5.2. BIINTACTMACCHI JJJIs1 ITIOBBIIIEHN S MEXAHUYECKNX CBOMCTB JJOBABJISIIOT
1) crabuan3aTopsl; 2) HAMOJHUTENH; 3) TIACTU(UKATOPHI; 4) pereHepar

5.3. BINIACTMACCHI U1 BAMEJJIEHUS CTAPEHUA JJOBABJIAIOT

1) crabuan3aTopsl; 2) HAMOJHUTENH; 3) TIACTU(UKATOPHI; 4) pereHepar

5.4. BIUDIACTMACCHI I YMEHBIIEHUW A XPYIIKOCTU JOBABJIAIOT

1) crabuam3aTopsl; 2) HAMMOJHUTENH; 3) TIACTU(PUKATOPHI;, 4) OTBEPAUTETH

5.5. BINIACTMACCEHI JJII COXPAHEHUSA CTPYKTYPBI MOJIEKYJI IOBABJISAIOT

1) crabuam3aTopsl; 2) HAMMOTHUTENH; 3) TIACTU(PUKATOPHI;, 4) OTBEPIUTETH

5.6. OTBEPJUTEJIN JOBABJIAIOT B INTACTMACCHI

1) TepMoIUTacTHYHBIE; 2) TEPMOPEAKTHBHEIC; 3) BO BCE BUJIBI IJIACTMACC

5.7. HABOBUTE CAMBII1 OTHEOITACHBIN IIOJIUMEP U [TOPUCTBIE IINTACTMACCHI HA
EI'O OCHOBE

1) monuaTHIIeH; 2) MOJUCTUPOI; 3) MONnypeTaH; 4) CTEKIIOTEKCTOIUT

14. Oopaszosamenvhuvie mexnoiozuu

JIns  AOCTHXKEHUS TUIAHUPYEMBIX pe3yJbTaTOoB OOYy4YeHUS B JIUCIUIUIMHE
«MartepuanoBefieHue» HUCIOIB3YIOTCS  pa3IM4HbIe 00pa30BaTENIbHBIE TEXHOJOTHHU, B
TOM YHUCJIE:

— nHGOPMAIMOHHO-PA3BUBAIOIINE TEXHOJIOTHUU, HAIIPaBJIEHHbIE HA (HOPMUPOBAHUE
CUCTEMbl 3HAHMM, 3allOMHUHAHUE U CBOOOJIHOE orepupoBaHue uMU. Mcmnosb3yeTcs
JIEKIUOHHO-CEMUHAPCKUM  METOJ,  CaMOCTOSITEJIbHOE  HW3y4YE€HUE  JIMTEPaATypHhl,
MPUMEHEHUE HOBBIX MHQOPMAIIMOHHBIX TEXHOJIOTUH i1  CaMOCTOSITEILHOIO
IIOITOJIHEHUS 3HAHWM, BKIIIOYasi UCIIOJIb30BAHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB
uH(bopMaIuu.

— JTMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTUM 00yUYEHHUs, 00ECTICUNBAIOIIUE B XO/I€
y4eOHOTO TMpolecca yYeT pas3audHbIX CIOCOOHOCTEH o0ydaeMblX, CO3JaHue
HEOOXOMUMBIX  YCIOBUW [JIJIi  Pa3BUTHUS WX HWHIUBUIYAIbHBIX CIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTH  JIMYHOCTH B ydeOHOM  mporecce.  JIMUHOCTHO-
OpPUCHTUPOBAHHBIE  TEXHOJOTMM  OOyUYEHHMS  pealu3ylTcs B pe3yjbTare
WHJIUBUAYAJIbHOTO OOIIEHUS MPENoJaBaTelisi U CTYJIEHTA MPU AKCIPECC-0mpoce, Npu
BBINIOJIHCHUM JOMAIlHUX WHIWBUYAJbHBIX 3aJaHUW, PEIICHUH 33/1a4 MOBBIIICHHON
CJI0)KHOCTH, HA €XKEHEICIbHBIX KOHCYIbTAIUSX.

[TpakTUKyMBI, TPEHUHTU U 00YyYaIOIIUE UTPHI ABISIOTCS (HOPMOM MHIUBUAYAJIBHO-
IPYIIOBOTO W MPAKTUKO-OPUEHTUPOBAHHOTO OOYYEHUsS] Ha OCHOBE pPEaJbHBIX WIH
MOJICIBHBIX CHUTyallud MNPUMEHUTEIBbHO K BUAY W Tpoduiao mpodeccuoHaTbHON
nesitenbHOCTH oOydaromierocs. [IpenogaBaTens Mpu MPOBEACHUH 3aHATHI 3TUX (Hopm
BBITIOJIHACT HE POJIb PYKOBOAMTEINSA, a (YHKIIMIO KOHCYJIbTaHTa, COBETHHUKA, TPEHEPA,
KOTOpPBIM JIMIIb HAMpPAaBISIET KOJUIGKTUBHYIO pa0OTy CTYJIEHTOB Ha TMPHUHSITHE
MPABUJIBHOTO PEIICHUSI. 3aHATHE OCYIIECTBISECTCS B IUATIOTOBOM PEXKUME, OCHOBHBIMU
CyOBEKTaMH KOTOPOTO SIBJISIOTCS CTYACHTBHI.

[Ipu opranm3aiuy y4eOHBIX 3aHSATHI HUCIIONB3YIOTCS AaKTUBHBIC U WHTEPAKTHUBHBIC
MeTonbl  OoOydeHwus: auajnor, Oecena, pabora B komanue. lIpemycmorpeHo uTeHue
JEKIIMA €  TNPUMEHEHUEM  MYJIbTUMEIUMHBIX  TEXHOJOTMW. BHeayauTopHas
caMOCTOsITeNIbHAs paboTa CTYJEHTOB MPOBOJUTCA C HMCIOJIb30BAaHUEM OMOIMOTEYHBIX
pPECYpPCOB MHCTUTYTA, PECYpCOB ceTh WHTEPHET M JIOKAIBHBIX CETEBBIX PECYPCOB

UHCTUTYTA.
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15. Ilepeuens yueono-memoouueckoz2o odecneuenusn 011 00y4arnmuxcsa no
oucyuniune

Ochnoenasn rtumepamypa

1. Canynos, C. B. Marepuanoseaenue : yueoHoe mocodue / C. B. CamyHoB. — 2-¢
u3a., ucnp. u pon. — Cankr-IletepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — Tekct : anekTpoHHbIH / JlaHb : 3ME€KTPOHHO-OMONIMOTEUHAs CUCTeMa. —
URL: https://e.lanbook.com/book/168740 (marta obOpamenus: 16.10.2021). — Pexum
J0CTyMA: JUIsl aBTOPU3. MOJIb30BaTENEH.

2. MarepuanoBenenue : yueoHoe nocodue / JI. A. bongsipes, C. B. laBbiios, JI.
. Tlomosa, M. H. TiopskoB. — Bonorga : Uudpa-Umxenepus, 2020. — 424 ¢. —
ISBN 978-5-9729-0417-4. — Tekct: »aexkTpoHHbIN // JlaHb : SIEKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/148345 (maTa
obpamenusi: 16.10.2021). —Pexxum noctyna: 1jsi aBTOpU3. MOJIb30BATEIICH.

Jlonoanumenvhas numepamypa

3. MatepuanoBeieHue sl TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : yueOHOe mocooue /
O. P. T'aniumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. AGaymnun. — CaHKT-

[letepOypr : Jlamp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TexcT :
ANEeKTpOHHBIN //  Jlanp @  anekTpoHHO-OuOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

J0CTyMa: ISl aBTOPU3. MOJIb30BaTENIEH.

4. ApabGos, M. II. MarepuanoBeneHne M TEXHOJOTHS KOHCTPYKIIMOHHBIX
maTepuaioB. JlabopaTopHblii MpakTUKyM : ydeOHoe mocobue nans By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-IlerepOypr : Jlanb, 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. MOJIb30BaTEICH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. I[Ipaktuka paboTbl cC
MHUKPOCKOTIAaMHU JJIsl TEXHUYECKUX Iiesel : yueOHuk s By3oB / O. B. EropoBa. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — Texcr : snexkTpoHHbIH // JlaHb : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/180819  (mara oOpamenus: 16.10.2021). — Pexum
J0CTyMa: JJIsl aBTOPU3. MOJIb30BaTENEH.

Memoouueckue ykazanus

1. Aptemenko A.A., TuxonoB JI[.A. W3ydueHHe MHUKPOCTPYKTYpbI
yIAEPOJUCTON CTadu B PABHOBECHOM COCTOSIHUM: METOAMYECKUE YKa3aHUs K
BBITIOJTHEHUIO  JTAOOpaTopHOH paboTel 10 Kypcy «MarepuanoBenenue»/ A A.
Aptemenko, [I.A. TuxonoB — Durensc: M3a-so OTU (dumman) CI'TY umenu "arapuna
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I0.A. 2021 - 6 c¢. DOnektpoHHoe wu3gaHue — Pexum — gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

8. Aptemenko A.A., TuxonoB [[.A. M3yyeHHe CTPYKTYpbl U MEXAHUUYECKHUX
CBOMCTB YYT'yHOB: METOJIMYECKUE YKa3aHUSI K BBINOIHEHHUIO J1a00OpaTOpHOM paboThI O
Kypcy «Marepuanoseacaue»/A.A. Apremenko, JI.A. Tuxonos — Durenbc: U3a-so 9TU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3ganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

9. Apremenko A.A., TuxonoB J[.A. W3yueHue CTpPYKTyphl cTajied B
HEPaBHOBECHOM COCTOSIHMM: METOJMYECKHE YKa3aHHs K BBINOJHEHUIO JIA0OPAaTOPHOU
pabothl o Kypcy «MarepuanoBeneaue»/A.A. Apremenko, J[.A. TuxoHOB — DHTEIbC:
Wzn-80o OTU (¢pumman) CI'TY wumenn larapuna FO.A. 2021 — 8 c. DnekrpoHHOE

W3JIaHuE — Pexum JIOCTyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI.A. N3ydyeHue CTPYKTyphl CTajei IOCIe

[IEMEHTAllMU: METOJUYECKHME YKa3aHUs K BBINOJHEHHUIO JIA0OpaTOpPHOW pabdoThI IO
Kypcy «MatepuanoBenenue»/A.A. Apremenxo, [I.A. Tuxonos — Ourensc: U3a-so0 9TU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnekTpoHHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTEeMEHKO AA., Tuxonos JLA. N3yueHue CTPYKTYpPBbI
WHCTPYMEHTAJBHBIX CTaJe W CIUIaBOB: METOJMYECKHE YKa3aHUA K BBITIOJHEHUIO
nabopatopHoil paboTel Mo Kypcy «MatepuanoBenaenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durense: U3n-so 3TU (bumman) CI'TY umenn 'arapuna 10.A. 2021- 6 c.

DJIEKTPOHHOE U31aHue — Pexum JNOCTyTIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
12. Apremenko A.A., TuxonoB /I.A. M3yueHne MUKPOCTPYKTYpPbI LIBETHBIX

CIUTABOB: METOAMYECKUE yKa3aHUsl K BBINOJHEHHUIO J1a00OpaTopHO pabOThl MO KypcCy
«MatepuanoBenenue»/A.A. Aptemenko, J[.A. TuxoHoB — Durensc: M3g-so DTU
(pumman) CI'TY umenu lNarapuna 10.A. 2021- 8 c. DnekTpoHHOe u3naHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Aptemenko A.A., TuxonoB J[.A. MUKpPOCTPYKTYpHBI aHAJIU3 IJIACTMACC:
METOJIMYECKUE YKa3aHHs K BBIIOJHEHUIO JIabopaTOpHOW paldOThl MO Kypcy
«Marepuanoseaenue»/B A.A. Apremenko, J[.A. TuxonoB - Durensc: U3zn-so 3TU
(pumman) CI'TY umenu [arapuna FO.A. 2021- 10 c. DnexkTpoHHOe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14, Aptemenko A.A., Tuxonos JI.A. Metainorpaduyeknii aHaIu3 METAILJIOB U
CIUTABOB: METOAMYECKUE yKa3aHUsl K BBINOJHEHUIO JabopaTopHO padoThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, JI.A. TuxonoB - Duremsc: M3a-so DTU
(pumman) CI'TY umenu [Narapuna F0.A. 2021 — 8 c. DnekTpoHHoe u3gaHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. BpiOop cTaneii W pPEKUMOB UX
TepMOooOpaboTKU. MeTonuueckue ykazaHusl K BBIINOJIHEHHUIO J1a00paTopHOM paboThl 1O
Kypcy «Martepuanosenenue»/A.A. Apremenko, JI.A. TuxonoB — Durensc: M3a-Bo
OTU (bumman) CI'TY umenu arapuna H0.A. 2021- 16 c. DnekTpoHHOE WU3IaHHUE —
Pexxum nocryna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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16. Apremenko A.A., TuxonoB J[.A. Kpucrammmsauus, IiacTU4ecKas
nedopmalvsi U PEeKpUCTAIUIM3AIMS METAIOB U CIJIABOB: METOJMYECKUE YKa3aHUS K
BBIITOJIHCHUIO ~ J1TAaOOpaTOpHOH  paboTel 1O  Kypcy «MatepuanoBeneHue»/A.A.
Aptemenko, JI.A. Tuxonos .- Ourensc: U3n-so OTU (pumman) CI'TY umenu [Marapuna

10.A.,2021 — 16 C. DJIEKTPOHHOE u3ganue —  PexuMm JOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Aptemenko A.A., TuxonoB JI.A. HMccienoBanue BIMSHHUS TeMIIEpaTypbl

HarpeBa Ha CTPYKTYpy U CBOWCTBAa XOJOAHOJAC(HOPMHUPOBAHHBIX METAIIOB:
METOJUYECKUE YyKa3aHWd K BBINOJHEHUIO J1abOpaTOpHOM paboOThl MO  Kypcy
«MatepuanoBenenue»/A.A. Apremenko, [[.A. TuxonoB. .- Duremsc: Usn-so OTU
(pumman) CI'TY umenn [Narapuna 10.A.,2021 — 8 c. DnekrpoHHOE M3AaHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aptemenko A.A., TuxonoB [[.A. M3ydeHue OTIyCKa 3aKaJ€HHOW CTaJu:
METOJMYECKHE YKa3aHWd K BBINOJHEHUIO JabopaTopHOl paboThl MO  Kypcy
«MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB- Ouremsc: Wsm-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

19. Apremenko A.A., TuxonoB [[.A. OnpeneneHre TPOKaIuBAEMOCTH CTAJICH:
METOJMYECKHE YKa3aHWA K BBINOJHEHUIO JabopaTopHON palboThl MO KypcCy
«MarepuanoBenenuen/A.A. Apremenko, Ourenbc: Mzg-so OTU (pmmman) CI'TY

nMmenn [arapuna HO.A. 2021. — 12 c. DOnexkrpoHHoe wu3nanne — Pexum gocrtyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Apremenko A.A., Kownomnsukun C.B. [Iuarpamma  cocrosiHue

KEJIC30YTJIEPOAUCTHIX CIUIaBOB: MeETOAMYECKUEe PEKOMEHAAIMU K J1abopaToOpHOM
pabote mo kypcy «MarepuanoBenaenue» — Ourenbc: M3a-so OTU (bumuman) CI'TY
nMmenu [arapuna HO.A. 2021. — 16 c. DnexkrpoHHoe wu3nanne — Pexum gocrtyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. YnbrpasBykoBas ne(exkToCKOmus
nerajged: MeTonudeckue peKoMeHJanuu K J1abopaTopHOM paboTe Mo  Kypcey
«Marepuanoseaenue» — Ourensc: U3m-so OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 8 c¢. DOnektpoHHoe wu3gaHue — Pexum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Apremenko A.A., Konomistnkua C.B. M3mepeHue TBEpIOCTU METAIOB U

CIUIaBOB: MeToan4yecKue peKoOMEeHAAlMd K JaboparopHOM paboTre 1O Kypcy
«Marepuanoseaenune» — Ourensc: U3n-so OTU (pumman) CI'TY umenu ['arapuna

I0.A.  2021. — 12 c¢. OnexkrpoHHoe wu3ganne — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Aptemenko A.A., Konomnsakun C.B. MapkupoBka U Ha3HAYCHHUE CTaJICH:

Meroauueckue  peKOMEHIalMu K JlabopaTopHOM ~ paboTe MO  KypcCy
«Marepuanoseaenune» — Ourensc: U3m-Bo OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 12 c¢. DOnjekrpoHHoe wu3gaHue — Pexum  gocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Ilpozpammnoe obecnevenue u Humepnuem-pecypcol
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24. - HOb eL.ibrary (https://elibrary.ru );

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

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

26. - OBC «YHHUBEPCUTETCKAs Hay4YHO-TEXHHYECKas OubIMOTEKAY
(http://lib.sstu.ru);

27. - OBC «Emunoe oxnoy (http://window.edu.ru );

28.- Ob  nuccepraumit  Poccuiickoil = rocynapcTBEHHONM — OMOIMOTEKH
(https://dvs.rsl.ru);

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

30. - wMexnayHaponHas pedeparuBHas 06aza ganHeix  Web  of  Science

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

31. Ucmounuxu HOC IOTH CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. IIpogpeccuonanvuvie baswl /lanHnvix

16. Mamepuanovno-mexnuueckoe obecneyenue

Y4yeOHasi ayIuTOPHUA IS IPOBEACHNS 3AHATHI JIEKIIHOHHOTO TUIIA

YKOMIUIEKTOBaHA CTICIMAIIM3UPOBAHHON MEOEIbI0 U TEXHUUECKUMH CPEJICTBAMHU
o0yueHnus: 20 pabounx MecT oOyUaromuxcs; padbodyee MECTO MpernoaaBaTesis; KiaccHas
J0CKa; MPOEKUMOHHBIM 3KpaH; MYJbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIFOUEHHBIN
K HWHTepHeT; NIeMOHCTpallMOHHOE OO0OpyJAOBaHME U Y4Ye€OHO-HArjsigHblEe MOCOOUS,
oOecreynBaronre TEeMaTHYEeCKUE WILTIOCTPAlMU 10 paboyel mporpaMme AUCLMILIAHBI.

YueOHass ayauropusi Jisi TNPOBEACHUSA 3aHATHH J1a00OPATOPHOrO THIA,
TEeKYyllero KOHTPOJIA W  TMPOMEXYTOYHOW  aTrecTalMy, TPYNNOBBIX U
HHAUBUAYAJIbHBIX KOHCYJIbTAUM

YKOMIUIEKTOBaHA CTICIIMAM3UPOBAHHON MEOEIbI0 U TEXHUUECKUMH CPEJICTBAMHU
oOydeHus: ocHaieHa: mnpubop it usMmepenuss TBEpaoctu «Poxsemm» TP5006M,
npubop s usmeperus mukporsepaoctu THI-2M u [IMT-3; MUKPOCKOIIBI; MUKPOCKOTT
MUM-5, mukpockon MUM-7, neun mydensubie ais 3akanku (Ha 1000-1300 °C) u
ormycka (Ha 200-650 °C), snektpomeus mabopatopras SNOL 8.2/1100,- naGopsl
o0OpasioB, AeTanu, HarisaHbie mocoous (tTadmuiel, [OCTH).

i '-_‘{l;;d_b:"_ i .f
PaGouyro mporpammy cocTaBHi / | Aptemenko A.A., Tuxonos JI.A/
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17. /lonoanenusn u uzmenenus ¢ padouei npozpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapsbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoit / /

Buecennbie n3MeHenus yreepxkaeHsl Ha 3acenannn Y MKC/YMKH

« » 20 _ roma, mpoTokoa Ne
[Ipencenarens YMKC/YMKH / /
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