DHIreNnbCCKUN TEXHOIOTMYECKU HHCTUTYT ((punan) dheaepaibHOro rocyaapCTBEHHOr0
OrOKETHOTO 00Pa30BaTEIBLHOTO YUPESKICHUS
BBICILIEr0 00pa30BaHUs
«CapaToBCKHUI TOCYAAaPCTBEHHBIM TEXHUUECKUN yHUBEpcUTEeT MMeHu ['arapuna O.A.»

Kadenpa «O6opynoBanre u TEXHOJIOTUHU 00PAOOTKH MaTEPUAIOB)

PABOYASA ITPOT'PAMMA

10 JUCIUILIINHE
b.1.1.14 «MarepuanoBeneHue»
Hampasnenue moarorosku 20.03.01 «TexunocdepHas 6€30macHOCTb

[Tpoduiib MOATOTOBKH «3aIUTA B YPE3BBIYANHBIX CUTYALMSIX, TPOMBIIICHHAS U
noxkapHas 6€30MacHOCTb, OXpaHa TPyia»

dhopma oOyueHust — 3a04Has
Kypc — 3

cemecTp — 5

3a4ETHBIX €AUHALl — 3

4acoB B HENEIO — 3

Bcero yacos — 108

B TOM YHCIIE:

JIEKIIMH — 6

KOJUTOKBUYMBI — HET
MIPAKTUYECKUE 3aHIATHUS — 6
71a00paTOPHBIEC 3aHIATHUS — HET
camocTosTensHas pabora —96
9K3aMEH — HET

3auer —5 cemecTp

PI'P — Her

KypcoBasi paboTta — HeT
KYPCOBOM IIPOEKT — HET

Pabouas nporpamma o6cyxaeHa Ha 3aceganuu kadeapst OTM
«22» _wmrona 2022 rona, nporokost Ne 12
H.o. 3aB. kadenpoit fﬁfu//— /TuxoHos JI.A./

Paboyas nporpamma yTBepiaeHa Ha 3acemanuu Y MKH

«27» _wmons 2022 roma, , MNPOTOKOJ Ne 5
IIpencenarens YMKH 5%” ~ / Xununa E.B./

OHrensc 2022



1. lleau u 3a1aun OCBOEHHS AUCHHUILINHBI

Ilenpro mpenogaBaHus NaHHOM JHCLMILIMHBL SIBJISETCSA IO3HAHWE IPUPOABI H
CBOMCTB MaTEpHAJIOB, a TAKKE METOJIOB UX YIPOUYHEHUA Uil Haubosnee 3(pPeKTUBHOro
UCIIOJIb30BaHUsI B TexHuke. DopMuUpoBaHME 3HAHUM W YMEHHM TIO BBIOOPY U
MPUMEHEHUIO COBPEMEHHBIX MATEpUajoB Jid M3TOTOBJIEHUS M3JAeIud B 00JacTu
npohecCHOHATLHOM JESTENbHOCTH.

3aauM mpenoAaBaHusl JUCLUIUIMHBI SIBJISETCS U3ydYeHUE (PU3NYECKON CYLIHOCTU
ABJICHUM, NPOUCXOIAIIMX B MaTepuajgax IpPU BO3JACHCTBUM HA HHUX Pa3IMYHBIX
(GakTOpoB B YCIOBMSX NPOU3BOACTBA M HKCIUTyaTal[MH, YCTAHOBJIEHHE 3aBUCUMOCTH
MEXAY COCTaBOM, CTPOCHHEM U CBOICTBAMU MaTEpHUANIOB, HM3YUYEHHE TEOpUU U
MPAKTUKHU PA3JIMYHBIX CIIOCOOOB YIIPOUYHEHUSI MaTepUaioB, 00E€CIEUNBAIOIINX BHICOKYIO
HaJIC)KHOCTh W JIONTOBEYHOCTh JI€TAllell MalllMH, WHCTPYMEHTa M JPYruX W3ACIAN
po(ecCHOHATBbHOM AESITEIbHOCTH.

2. MecTo mucumuiuinnbl B ctpykrype OOIT BO

Hucimmnaa ~ «MarepuanoBeieHHe» — MNPEACTaBiIseT  COOOW  ITUCHUILIUHY
BapuaTUBHOW 4actu  obOmenpodeccuonanpaoro 1ukmna (b.1.1.14)  ocHoBHOI
oOpa3oBaTelnbHOM  mporpamMmbl  OakanmaBpuata 1o  Hampasiennto  20.03.01
«TexHnocdepHas 6€30MaCHOCTHY.

K «BXOmNHBIM 3HaHUSAMY», YMEHHSIM U KOMIIETCHIIMSM OOYYaroIierocs
bopMyIUpyIOTCS HEOOXOAMMBIE TPEOOBaHMS MPU OCBOCHHUM JIAHHOW JUCHHUIUIMHBI U
MPUOOPETEHHBIM B PE3YyJbTaTe€ OCBOCHHUS MNPEANIECTBYIOMUX AUCUUIUIMH. [lepedeHb
JTUCIUIUIMH, YCBOEGHHME KOTOPBIX CTYJEHTAaMHU HEOOXOIUMO ISl YCBOCHHS JaHHOU
nucuuIuinHbl: «Matematukay, «dusnuka» u «Xumusy. HeodxoauMocTh n3ydeHus 3THUX
JTUCITUIUIMH OOBSICHAETCS COJIep KaHreM 00eCTIeYnBaeMbIX MU KOMIIETEHIINH, KOTOpbhIE
BKJIFOUAIOT BXOHbIE TPEOOBAHUS JIs1 U3YUEHUS AUCIUIUIMHBI «MaTepuanioBeeHue».

3HaHUA, TMOJNY4YEHHBbIE MPU M3YYCHUU JUCHUIUIMHBI «MaTepuanoBeaeHue»
HEOOXOIUMBI JIJIi OCBOCHHUS TOCIEAYIOMMX AUCHHUIUINH: «OCHOBBI TIPOESKTHUPOBAHUSA,
«Tennorexnuka», «HanekHOCTh TEXHUYECKUX CUCTEM U TEXHOT'ECHHBIN PUCK.

3. TpeﬁoBaHnﬂ K pe3yJabTaTaM 0CBOCHUA TUCITUITIJIUMHBI

N3ydenne OUCHMIUIMHBI  HampaBieHO Ha  (QoOpMHUpOBaHHME  CIICAYIOMIUX
kommerennuii: [1K-4, TTK-5.

- CITIOCOOHOCTBIO MCITOJIb30BAaTh METOJIBI PACUETOB JIEMEHTOB TEXHOJIOTHYECKOTO
000pyI0BaHUS 110 KPUTEPUAM paboToCIocoOHOCTH 1 HagekHocTH (ITK-4 );

-CIIOCOOHOCTBIO  OPHEHTHPOBATHCSI B OCHOBHBIX METOJAaX M  CHCTEMax
obOecrieueHus: TexHOC(EpHOU. Oe30MmacHOCTH, OOOCHOBAHHO BBHIOMpPATh W3BECTHHIC
YCTPOWCTBA, CHCTEMBI W METOMIBI 3alllMTHl YEJIOBEKA M OKPYXKAIOMEeH Cpeaspl OT
omacHocrei (ITK-5).

B pe3ynbpraTe 0cBOSHMS NUCHUIUIMHBI 00 yJaIOUTHIICs TOIKEH:



3HaTh.

3aKOHOMEPHOCTH MPOLECCOB KPUCTAUIM3ALUU U CTPYKTYpOOOpa3oBaHUs
METAJUIOB U CIUIABOB, OCHOBBI UX TEPMOOOPAOOTKH, CIOCOOBI 3aIIUTHI
METaJJIOB OT KOPPO3UH;

KJIACCU(DUKALUIO U CITOCOOBI MOIYyYE€HHUS KOMIIO3UIIMOHHBIX MaTEPHAIIOB;
NPUHLKIIB BBIOOpAa KOHCTPYKIMOHHBIX MaTEpHaJIOB JJIsi NPUMEHEHUS B
MIPOU3BOJICTBE;

CTPOEHHUE U CBOICTBA METAJNIOB, METOJIbI UX UCCIIEIOBAHMS;

KiIaccu(uKauio MaTepualioB, METaUIOB M CIUIABOB, HUX 00JacTH
IPUMEHEHUS;

YMeTs:

pacrmo3HaBaTh M KJIacCU(UIUPOBATh KOHCTPYKLMOHHBIE U CBHIPHEBBIC
MaTepuasbl 10 BHEITHEMY BHUY, IPOUCXOKIECHUIO, CBOMCTBAM;
OINPENENATh BUIbl KOHCTPYKIHMOHHBIX MAaTE€PUAJIOB;

BBIOMPATh MaTepHUAIIbl JJI1 KOHCTPYKLHMM MO MX HA3HAYEHUIO U YCIOBUAM
JKCIUTyaTallly;

ITPOBOJAUTH UCCIEA0BAHNS U UCTIBITAHUS MAaTEPUAJIOB

Bnanern:

uHbOopMaIeil 0 CBOMCTBAX U MPUMEHEHUH Pa3INYHBIX MAaTEPHAIIOB
HaBbIKaMU MPABUJIHLHOIO BHIOOpA MAaTEpUAIOB MCXOJIA U3 aHAJIU3a YCIOBHM
AKCIUTyaTalluu ¥ MIPOU3BOACTBA.

HAaBBIKAMH  HAa3HAYCHUS  TEPMOOOPAOOTKHM  MAITMHOCTPOUTEIBHBIX
MaTepHuasoB;

HaBblkamu 10 ompefeneHuro (QU3UKO - MEXaHMYECKUX CBOICTB
MaTepuaoB

4. PacnipeesieHre TPYA0eMKOCTH TUCUUILIMHBI 10 TEMaM M BUIaM 3aHATHI

Ne Ne | Ne
Mo- | Hene | Te Haumenosanue Yackl
oy- | JTU | MBI TEMBI
s
Jlek- Jlabopa- | Ilpak-
Beero | nunm TopHble | THuec- | CPC
KHe
1 2 3 4 5 6 8 9 10
ATOMHO-KPHUCTAJUIMYECKOE
1 1 | cTpoeHre U CBOWCTBA METaJUIOB H 6 1 5
CILJIAaBOB
1 2 | Kpucraimuszanuu MeTasios. 12 1 11
1 3 Hakmnemn, npen Hu 16 2 14
PEKPUCTAIUIN3AIMOHHBIE POLECCHI.
1 4 | Ctpoenue cmiaBoB. [luarpamMmmsl 16 2 2 14




COCTOSIHMSI, MX aHAJIM3.
1 Kene3zoyrnepoaucThie CIJIABbI. 16 16
Teopuss W mpakTUKa TEPMHUYECKOU
2 22 18
00paboTKH CTau.
Crann OOBIKHOBEHHOTO KadecTBa U
CIIELUATIEHOTO Ha3HAYCHUS,
2 KOHCTPYKITHOHHBIC, 10 10
WHCTPYMEHTAJIbHBIE cTanu u
CILJIaBbI.
Cranu u crmiaBel C¢  0COOBIMHU
3 cBolicTBaMH. lIBeTHBIE MeTaUIBI U 10 10
CILJIaBbI. Hemerannnueckue
MaTepuabl.
Bcero 108 6 6 96
5. CopepxaHue JIEKIIMOHHOTO Kypca
No Bcero | Ne Tema nexuuu Yueto-
METOANYECKOE
TeMbl | YacoB | JIeKuuMu | Bompockl, oTpabaThiBaeMble Ha JEKIIUU
o0ecrieyeHue
1 2 3 4 S)
TuIbl KPUCTAIIIMYECKUX CTPYKTYP, UX XapaKTepUCTHUKA.
1 1 1 JleheKkTbl  aTOMHO-KPUCTAJUTMYECKOTO CTPOCHHUSI. [1-5]
Kpuas Onunra.
TepMoIMHAMUYECKUE  OCHOBBI  CaMOMNPOM3BOJIBHOM
NEpBUYHON KpucTayum3anuu. Pasmep kpucrtaios. He
CaMOINIPOU3BOJIbHAS ~ MEpBUYHAS  KpUCTAJUIM3aLUs,
2 1 1 OCHOBBI MO (UIIIPOBAHUS, MOIU(PHUKATOPBHI [1-5]
TYrOIUIaBKME M TOBEPXHOCTHO aKTUBHbIE. BTopuuHas
KpUCTAJUTU3AIIUA.
MexaHu3M XOJIOJHOM TUIACTUYECKOW JedOpMaIlH.
[Mnactuueckas nedopmanus B MeTauiax. BnusiHue Ha
3 ceoiictBa.  BosBpar.  Orapix.  [lonmronmsarus. [1-5]
Pexpucrannuzanus nepBUYHAas U BTOpHUYHAS.
JlnarpamMmbl peKpuUCTaUTH3aANUN
['eTeporeHHble CTPYKTYpHI.
XUMHUYECKUE COEOUHEHUS M WX Pa3HOBUIHOCTH.
TBepaple pacTBOpbl. PacTBOpel Ha OCHOBE OJHOW U3
KOMMOHEHT. OrpaHyyeHHblE W  HEOTPAaHWYCHHBIC
TBEpAbIE pacTBOpBL. TBepable pPacTBOpPHl Ha OCHOBE
XUMHYECKHUX COCTUHEHUMU.
YhopsimoueHHble  TBEpIble  PacTBOpPbl.  MeTomabl
4 2 2 MOCTPOCHHS JUArpamMM COCTOSHUS. MeTOoIbpl aHalu3a [1-5]

qyarpaMMm  cocTosiHus  (mpaBwio  ¢a3,  IpaBUIIO
KOHLIEHTpalMil) Ha IpUMEpEe IuarpaMMbl COCTOSIHUS
JUIE  Cciydas ~ HEOTPAaHWYCHHOW  pacTBOPUMOCTH
KOMITIOHCHT B TBEPAOM COCTOAHHU.

AHanmu3 auarpaMM COCTOSIHUSI JABOWHBIX CIUTABOB: JIJIS
cilrydas OFpaHquHHOﬁ pPacCTBOPUMOCTH KOMIIOHCHT B
TBEPJIOM  COCTOSTHMM;  JUIsl  Ciydass  TIOJIHOW




HEPACTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSHUH U
JUISL ciydast o0pa3oBaHUs YCTOMYMBBIX
IIPOMEKYTOUYHBIX COCJUHEHUM.

KomnoHeHTsI 1 (a3bl B CIUIaBax jkejies3a ¢ YIriaepoIoM.
AHanu3 nuarpaMMbl COCTOSIHUS KEJIE30 — LIEMEHTHUT.
JluarpaMmMa COCTOSIHMSI CIUIaBOB JKe€sle30 — TIpadur.
[poneccor rpaduruzamun. Knaccudukanus crmaBos.
Cranu u uyrynel. CTpykTypa, CBOWCTBA |
IPUMEHAEMOCTh  O€lbIX, OTOENEHHBIX U  CEepbIX,
MOJU(HUIMPOBAHHBIX U BBICOKOIIPOYHBIX YYT'YHOB.

[1-5]

[lpeBpamenust nOpu  HarpeBe JO  AYCTEHUTHOIO
coctosiHus. [IpeBpallieHue aycTeHuTa Mpu OXJIaXIeHUN
u nepeoxiaxaeHuu. IlepautHoe — mpeBpaleHue.

beitnutHOE [IpeBpallCHUE. MaprencutHoe
npespateHue. Ilpespaiienus npu oTmycke cTaiu.

[IpakTuka TEPMOOOPAOOTKH. HarpeBatenbHbie
ycrpoiictBa.  OXjnakgarolue cpeabl.  3amura  OT
OKHCJICHUS pu TEpMOOOpabOTKE. Bunsr

TepMo0oOpaboTku ctamu. Omxur craau. Hopmanuzamus
CTaJu.

3akanka cranu. Beibop Temmeparypsl. OXxjakiaeHue.
BuyTpeHHne — HampspkeHHs.  3aKalMBaeMOCTh U
NpoKanruBaeMocTh cTanu. CrocoObl 3aKallki CTalu.
Otnyck CTaJIN. Ob6paboTtka XOJIOJIOM.
Tepmomexanndeckast oOpaboTKa.

[NoBepxHOCTHOE ympouHeHWE cTand. [loBepXHOCTHas
3aKaska. XUMHUKO-TEepMHUUECKast o0OpaboTka.
llementanms.  AzotupoBanue.  HwurporemeHnramus.
Juddy3nonnas MeTauM3anus.

[1-5]

Cranmn  OOBIKHOBEHHOTO  KayecTBa, MapKUPOBKa,
Ha3HaueHWe ©  obisactu  mpumeHeHus.  Cramu
CIIEIIMAILHOIO HA3HAYCHHUS: JIJIs JTUCTOBOM U 00BEMHOM
IITAMIIOBKY; HarapTOBaHHbIE CTalld; aBTOMAaTHBIC
cranu. JlermpoBaHHble cTanu. BiusHue JIerHpyROMNX
SJIEMEHTOB HA CTPYKTYpy M CBOWCTBa  CTalleid.
Knaccuukanus 1 MapKUpOBKA CTaJICH.

KoHCTpyKIIMOHHBIE CTalM M MX Pa3HOBHJIHOCTU:

LIEMEHTYEMBIE, yJIy4dlllaeMble, IIPY’KUHHBIE,
LIAPUKONOJUIUITHUKOBEIC, BBICOKOIIPOYHBIE,
CTPOUTEIIbHBIE u apMaTypHBIE. Crpykrypa,

TepMOo0OpaboTKa, Ha3HAYEHHE M O0JACTH MPUMEHEHUS
KOHCTPYKIIMOHHBIX CTaJeH.

Wuctpymentaneuble ctanmu u crmiaBel. Cranmu  JIs
PEXKYIIHX WHCTPYMCHTOB: YTIEPOAUCTEIC,
JIETUPOBAHHEIE, OBICTpOpEKYIIHE.
MerannokepamMuyeckue TBepable cruiaBbl. Cramu Juis
U3MEPUTENbHBIX HHCTpyMeHTOB. CTanu IJIs IITaMIIOB
ne(OPMUPOBAHUS B XOJIOJTHOM M TOPSYEM COCTOSTHUSIX.

[1-5]

KopposnonHocTolikue cranu U ciuiaBel. JKapoyropHsie
CTaJIM U CIUIaBbl. MarHUTHBIE U HEMATHUTHBIE CTAJIA U
CIIJIaBBI. Cranmu n CIlJIaBbI IIOHMWKEHHOI'O n
HOBBILIEHHOTO JIEKTPOCOIPOTUBIICHHUSI.

[1-5]




CeepnpoBoanuku. Ctainy M CIUIaBbl ¢ OCOOSHHOCTSIMU
MOAYJII YyIOPYrOCTH W TEIJIOBOrO Kodd¢uimeHTa
pacmupeHus.

CnnaBel Ha ocHOBe Menu. JlaTynu u Opon3sl. CrutaBsl
Ha OCHOBe antoMHHHUA. JluTeitHble n nedopMupyemsbie
crutaBel.  [Ipunmom wu  6a0b6utel.  Knaccudukanus
HEMETAJUIMYECKUX MATEPHUAIIOB.

6. [lepeyeHb NPaAKTHYECKUX 3aAHATHH

TCEMBI

Tema npaktuueckoro 3aHsaTus. Bonpocsl,
oTpalaThIBaeMbl€ Ha IPAKTUYECKOM
3aHATUU.

Bcero Ne
qacoB 3aHATHN

YuebHo-
METOINYECKOE
o0ecrieyeHue

2 3 4

5

Brnusaue cremneHu XonomHOW aedopmaru
Ha CTPYKTYPY U CBOMCTBA METAJLJIOB.

2 1 BnusHue — temmeparypsl  HarpeBa  Ha
CTPYKTYpPY u CBOMCTBa
X0JI0JTHO1€(OPMUPOBAHHOIO METaIa

[1-6] [16,17]

Mertamnorpadudeckuii aHaIu3 METAIIIIOB U
CILIaBOB.

2 2 Junarpamma cocTostHUS
JKEJIE30yTIEPOAUCTBIX CILIABOB.
VYnbrpa3zBykoBas 1e(eKTOCKONHS JIeTale.

[1-6] [14,20,21]

W3MepeHne TBEpAOCTH METAJUIOB U CIUIABOB
N3yueHne CTpyKTyphl CTAJIEH B
HEPABHOBECHOM COCTOSIHUH

OTnyck 3aKajeHHOH CTalu.

OnpeneneHue NpOKaJINBaeMOCTH CTaJIH.
N3ydyeHne MUKpOCTPYKTYpPBI CTaJIbHBIX
JeTaJIel I0CIe [IEeMEHTaluu

MapkupoBKa ¥ Ha3HAYEHUE CTaJIeH

[1-6]
[9,10,15,18,19,
22,23]

7. IlepeyeHb 1a00paATOPHBIX PadOT

JlaGopaTopHbie pabOThl y4€OHBIM IIJIAHOM HE MPEAYyCMOTPEHBI.

8. 3agaHus A1 caMOCTOSITeIbHOI paGoThl CTY/IEHTOB

Bcero Bormpocs! 111 caMOoCTOSATENBHOTO N3YYECHUS
4acoB

YuebHO-
METOIUUYECKOE
oOecrieyeHue

2 3

4

Tunbl  KpUCTANIMYECKUX  CTPYKTYp, HUX  XapaKTepUCTHUKA.
5 JledexTsl aToMHO-KpucTaunyeckoro ctpoenus. Kpusas Onunra.

[1-6]

TepMonuHaMUUYECKHE OCHOBBI CaMOIIPOU3BOJIBHOM MEPBUYHOI
Kpuctaumm3anud. Pasmep kpucramioB. He camonpousBoibHas
11 NEepBUYHAs  KPUCTAJUIM3ALMUS, OCHOBbI  MOJIUGUIMPOBAHUS,
MOI[I/I(bI/IKaTOpI)I TYTrOIUIaBKMEC W IOBCPXHOCTHO AKTHUBHBIC.
BropuuHnas kpucranausanusl.

[1-6]




14

Mexauuszm XOJIOTHOH IUIACTHYECKOU nedopmarun.
[Tnactuueckas nedopmarust B Metayiax. BiusiHue Ha CBOMCTBA.
Bo3sspar. OTOpIX. TTomuronuzanus. Pexpucrannuzanus
NepBUYHAs U BTopuuHad. /[narpaMmmbl pekpucTauin3aiuu

[1-6]

14

I'eTeporeHHsle CTPYKTYpHI.

XHWMHUYECKUE COEIUMHEHHUS W HX Pa3sHOBUAHOCTU. TBepnble
pactBopbl. PacTBOppl Ha OCHOBE OJHOM M3 KOMIIOHEHT.
OrpaHnyeHHbIE U HEOTPAaHUYEHHBIE TBEP/bIE pacTBOPHL. TBEpbIe
pPacTBOPBI HA OCHOBE XUMHUYECKUX COCIUHEHUMN.

YnopsinoueHHble TBEpAble pPacTBOPbl. MeToabl MOCTPOEHUS
JarpaMMm COCTOSHMsI. MeTonpl aHain3a AuarpaMM COCTOSIHUS
(mpaBuyio a3, mpaBUIIO KOHIIEHTPAIIMI) Ha MPUMEpE AUArpaMMbl
COCTOSHMS I Ciy4ash HEOTPAaHWYEHHOW pacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHUH.

AHanu3 auarpaMMm COCTOSIHUSI JBOMHBIX CIUIABOB: JUIsl Cllydas
OrPAaHWYEHHOM  PacTBOPUMOCTH  KOMIIOHEHT B  TBEPAOM
COCTOSIHMM; JUISL CJIydasl IIOJTHOW HEPAaCTBOPUMOCTH KOMIIOHEHT B
TBEPJIOM COCTOSSHUM U Ui ciaydas oOpa3oBaHMs YCTOMUMBBIX
ITPOMEKYTOYHBIX COCTUHEHHM.

[1-6]

16

KommonenTtsr u (pa3bl B cruiaBax jkene3a ¢ yriaepoaoM. AHamu3
JMarpaMMbl COCTOSIHUS KEJIE30 — LIEMEHTHUT.

[uarpamma cocTosiHUs CILIaBOB >kene30 — rpagut. [Ipoueccer
rpaputnzanuu. Krnaccudukanus crnnaBoB. CTamu M YyTyHBIL.
CrtpykTypa, CBOWCTBAa M MPUMEHIEMOCTh O€JbIX, OTOEIEHHBIX U
CephIX, MOIU(UITMPOBAHHBIX M BHICOKOIPOUYHBIX YYT'YHOB.

[1-6]

18

IIpeBpamienyst npu HarpeBe JO0 ayCTEHUTHOI'O COCTOSIHUS.
IIpeBpaieHre aycTeHUTa IPU OXJIAXKIECHUU U NEPEOXITAKACHUU.
IlepnutHOE [IpeBpallCHUE. beitnutHOE IIpEeBpAlLCHUE.
MaprencutHoe mpeBpaiienue. [IpeBpamieHuss npu  OTIyCKe
CTaJIN.

Ilpaktuka TepmooOpaboTku. HarpeBarenbHble —yCTpOHCTBa.
Oxnaxparomuye  cpenpl.  3ammra OT  OKHUCJIEHHS  IIpU
TepMoobpadboTke. Buabl TepmoobpaboTku cranu. OTKUT CTajH.
Hopmanusanus cranu.

3akanka  cramu.  BpeiOop  Temmeparyphl.  OXJaxacHHE.
BHyTpeHnHue HanpskeHus. 3aKaauBa€MOCTh U MIPOKAINBAEMOCTh
crami. CrnocoObl 3akanku ctanu. Ortnmyck crand. O6pabOoTka
xononoM. TepMomexaHnnyeckasi o0padboTka.

IToBepxHOCTHOE ynpouHeHHe cTainu. IloBepxHocTHas 3akaika.
Xumuko-Tepmuueckas oopaborka. Llemenranus. A3oTHpoBaHHE.
Hutpouemenrtanus. Juddy3nonHas Metaumsanus.

10

Cranu OOBIKHOBEHHOTO KauyecTBa, MAapKHUpPOBKA, HAa3HAYCHUE U
obnmactu mpumeHeHus. CTanau CHENUATIbHOTO HA3HAYEHUS: IS
JUCTOBOM W OOBEMHOHN INTAMIIOBKHM, HArapTOBAaHHBIE CTaJlH;
aBTOMATHBIC CTallu. JlerupoBaHHbIE CTallu. Bausane
JETUPYIOLIUX DJEMEHTOB Ha CTPYKTYpY M CBOMCTBa CTallei.
Knaccugukanus u MapkupoBKa crajieil.

KoHCTpyKIIMOHHBIE CTalld U UX Pa3HOBUIHOCTU: LIEMEHTYEMBIE,
yIIy4IraeMsbie, MPY>KUHHEIE, IAPUKOTIOAIIATTHUKOBBIE,
BBICOKOIIPOYHBIE, CTPOUTENbHBIE M apMmaTypHble. CTpykTypa,
TepMooOpabOTKa, Ha3HA4YeHWE U  O0JacTH  MPUMEHEHHS
KOHCTPYKIIMOHHBIX CTaJeH.




NucTtpymeHTasbHBIE CTaM M crulaBbl. CTanmu Ui pexyImx
UHCTPYMEHTOB: YIIEPOJIUCTHIE, JIETUPOBAHHBIE,
ObIcTpopekyle. MeTamiokepaMUueckue TBEpJble CIUIABHI.
Cranu nns U3MEpUTENbHBIX UHCTPYMEHTOB. CTanu sl IITaMIIOB
JneopMHUPOBAHMSI B XOJIOJHOM U FOPSYEM COCTOSIHUSIX.

Koppo3uonnocroiikue ctanu u cruiaBbl. JKapoynopHbie cTajau U
cruiaBbl. MarHuTHbIE M1 HEMAarHUTHBIE CTaIW M CIulaBel. CTayiu U
CIUIaBbl MOHUKEHHOTO U MOBBIIIEHHOTO 3JIEKTPOCONPOTUBIICHUSI.
CeepripoBogaukd. CTaiv U CIJIaBBl ¢ OCOOCHHOCTSIMU MOTYJIsS
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YIPYTrOCTH U TEIUIOBOTO KOA(PPHUIIMEHTA paCIIMPEHHS.
CrnaBel Ha ocHOBe Meau. Jlarynu u Opon3bl. CruiaBbl Ha OCHOBE
amomuHus. JlureitHpie U nedopmupyembie ciuiabl. [lpumnon u
6a06uTel. Kimaccugukanusi HeMeTaJUIMYECKUX MaTEePHAaJIOB.
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9. PacueTHo-rpajduueckasi paéora

Pacuerno-rpadumyeckas pabora mporpaMMoid W y4eOHBIM ITUTAHOM  HE
peayCMOTpPEHA.

10. KypcoBas paGora
Kypcosas pabora nporpaMmoii 1 yaeOHBIM IJIAHOM HE TIPETyCMOTPEHA.
11. KypcoBoii mpoeKT

KypcoBoii mpoekT nporpaMmoii U y4eOHbIM TUIAHOM HE IPETYyCMOTPEH.

12. ®oH O1I€HOYHBIX CPEACTB JJIsl MPOBEAEeHHs MPOMEKYTOYHOM aTTeCTANUH
o0yyaromuxcs Mo JUCUMIJIMHE (MOIYJII0)

CreneHb CQOPMHUPOBAHHOCTH Yy CTYJIEHTAa KOMIICTCHIIMH, NPETYCMOTPEHHBIX
y4eOHBIM TUTAHOM, OIEHUBAETCS TPEIoIaBaTelIeM Ha BCEX dTanax y4eOHOro mpoiecca
KaK B pe3yJIbTaTe HAOIIOJEHUS 32 €ro paboTol B ayAuTOpUsX (J1abopaTopusix), Tak U 1Mo
pe3yJbTaTaM BBITIOTHEHUS! HHIUBUIYaIbHBIX 3aaHuii. OnrucaHue KpUTEPUEB U KB
OILICHUBAHUS JaHO B TaOJIHUIIAX.

B mporecce ocBoeHuss 00pa3oBaTeNbHONW MPOTpaMMbl Yy OOYyYaromierocs B XOJe
W3YYCHHUS JUCIUIUIMHBI «MarepuanoBeeHUEe» JOJDKHBI  OBITh  C(HOPMHPOBAHBI
OOIIeKYIbTYpHBIC U TIpodeccroHanbHble Komnerennuu (I1K-4):

YPpOBHH OCBOCHUS KOMITETEHIINU

Nunexc CIIOCOOHOCTBIO HCIIONIB30BAaTh METOABI PACUCTOB 3JIEMEHTOB TEXHOJIOTHYECKOTO
[1K-4 000pyOBaHUS IO KPUTEPUSIM PaOOTOCTIOCOOHOCTH U HAJIS)KHOCTH




Crynenu Ilokazarenu oneHKku Texunonoruu OTIUnYuTEIbHBIE Cpencrta u
ypOBHEN pe3yJbTaToB (dhopMupoBaHUS MPU3HAKU TEXHOJIOTHH
OCBOCHMS OILICHKH
KOMTICTCHITHH
[Toporossrii 3naert: Jlexuun, Bocmpoussogut | Ilpaktnueckue
(ynoBneTs.) . 3aKOHOMEPHOCTH | MPAKTUYECKUE OCHOBHBIE paboThI
MIPOLIECCOB 3aHATUA MOHSITHSI, 3HAET | BBHIIIOJHEHBI c
KpUCTAJUTU3ALNH " METO/IBI, HEOOIBIIUMHA
CTPYKTYpOOOpa30BaHUS MPOLEAYPHI, 3aMeUYaHUsIMHU,
METAJUIOB M  CIUIABOB, CBOMCTBA, UMEJTUCH
OCHOBBI ux MPUBOIUT (PaKThl, | 3aTPYAHEHHS TpPU
TEPMOOOPaOOTKH, UACHTH()HUIUPYET, | OTBETE Ha
CIIOCOOBI 3aIUTHI JaeT 0030pHOE | JOTMOJHUTEIbHbBIE
METAJIJIOB OT KOPPO3HH; OTHCaHUE. BOIIPOCHI;
. KJIaCCH(PUKALTUIO He MeHee 60%
U CHOCOOBI TOJTy4YEHUs MIPABHIIEHBIX
KOMITO3UITUOHHBIX OTBETOB npu
MaTepuasoB; BBITIOJTHCHUH
. MPUHIIUTIBI TECTOBBIX
BBIOOpA 3aJaHuMn;
KOHCTPYKIIMOHHBIX HE BIIOJIHE
MaTepuasioB TUTSt 3aKOHYCHHBIC
MIPUMEHEHUS B BBIBOJIbI B OTBETE
MIPOU3BOJICTBE; Ha BOMPOCH Ha
. CTpPOEHHE u 3auere
CBOMCTBa METAJIOB,
METO]IbI ux
HCCIIEIOBAHUS;
. KJIaccu(uKanuio
MaTepuasIoB, METAJIOB U
CIUIaBOB, UX o0OJactu
MIPUMEHEHHS.
[IponBunyThlil | 3HaeT: BeisBisieT [IpakTyeckue
(xopor10) 3aKOHOMEPHOCTHU B3aUMOCBSI3H, paboThI
MPOLIECCOB KJIaCCU(UIUPYET, | BHITOIHEHBI c
KpUCTAITU3aLUN u yIOPSIA0YNBAET, HEOOTBIINMHU
CTPYKTYpOOOpa30BaHUs UHTEPIIPETUPYET, | 3aMEYaHUSIMU,
METaJVIOB ¥  CILJIaBOB, IUTAHUPYET, UMEJHCH
OCHOBBI ux IpPUMEHSET HeOobIINe
TepMOOOPaAOOTKH, 3aKOHBI, HETOYHOCTH TIpU
CIIOCOOBI 3aIIUTHI peann30BBIBAET, OTBETE Ha
METaJIJIOB OT KOPPO3HH; UCIIOJIb3YET. JIOTIOJTHUTEIILHBIC
. KJ1acCU(UKALINIO BOIPOCHI;
U CHOCOOBI TOJyYEHUs He Menee 75%
KOMITO3UITHOHHBIX MPABUIIbHBIX
MaTepuasoB; OTBETOB npu
. MPUHLIUIIBI BBIMIOJTHEHUH
BbIOOpA TECTOBBIX
KOHCTPYKIIMOHHBIX 3aJlaHuil;
MaTepuasoB TUTSt UMEIOTCS
IPUMEHEHHUS B Herpyosble




MIPOU3BOJICTBE;
. CTpPOEHHE u
CBOMCTBaA METAaJlJIOB,
METObI X
HCCICIOBAHNS;

. KIIaCCU(PUKALIUIO

MaTePHAJIOB, METAJUIOB H
CILIaBOB, HX 00JacTH

NPUMEHCHHS;

Ymeer:

*pacro3HaBaTh "
KJIaccuuuupoBaThb
KOHCTPYKIIMOHHBIE "

CBIPbEBBIE  MaTepuabl
M0 BHEIIHEMY  BUJY,
MIPOUCXOKICHUIO,
CBOMCTBaM;

*ONPENCIATh BHUIBI
KOHCTPYKIITMOHHBIX
MaTepHUaoB;

*BBIOMpATh  MaTepHaIbI
JUI. KOHCTPYKIMM MO UX
Ha3HAYCHUIO U YCIIOBUSAM
JKCIUTyaTalluu;
*IPOBOAUTH
HUCCIIEIOBaHUS i
WCIIBITAaHUSI MATEPUATIOB.

Bricokuit
(oTIM4HO)

3HaeT:
3aKOHOMEPHOCTHU
MIPOIIECCOB
KpUCTAILTU3AIUU u
CTPYKTYPOOOPa30BaHUS
METaJIJIOB n CIIJIaBOB,
OCHOBBI 170:¢
TepMOOOPaOOTKH,
CIIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3UH;
. KJIaCCU(PUKAITUIO
U CrocoObl TOJTY4YEHUs
KOMITO3HITHOHHBIX
MaTepHaoB;
. MIPUHITUTIBI
BEIOOpA
KOHCTPYKITHOHHBIX
MaTepHUaoB JUIS
MIPUMEHEHUS B
MIPOU3BO/ICTBE;
. CTPOCHHE u
CBOMCTBA METAJIJIOB,
METOIbI ux
HCCIICAOBAHUS;

OIINOKHU R0
HETOYHOCTU TIpHU
OTBETE Ha
BOTIPOCHI Ha
3a4eTe

AHanuzupyer,
JUarHOCTUPYET,
OLICHUBAET,
IIPOTHO3UPYET,

KOHCTPYHpYET.

[IpakTnueckue
paboThI
BBIIIOJIHEHBI ~ 0€3
3aMeYaHuii,
CTYZIEHT CBOOOJTHO
OTBCYACT Ha
JIOTIOJTHUTEIbHEIE
BOIPOCHI;

He wMeHee 90%
MPaBUIIBHBIX
OTBETOB npu
BBIIOJIHCHUU
TECTOBBIX
3aJaHnM;
CTYZICHT yMeeT
OTNIEpPUPOBATH
crelHaIbHBIMU
TEpPMUHAMH,
HCIIONTB3YET B
OTBETE
JIOTIOJIHUTEIbHBIN
Marepuan,
WLTIOCTPUPYET
TEOPETHUYECKUE
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. KJIACCU(PUKAITUIO
MaTepI/IaHOB, METAJJIOB U
CIUIaBOB, HX 00JacTu

MIPUMEHEHHUS,
Ymeert:

*pacro3HaBaTh u
KJIaCCH(UITUPOBATH
KOHCTPYKIIMOHHBIE i

CBHIPBEBBIE  MaTepHAIIbI
0 BHEUIHEMY BHIY,
MPOUCXOXKACHUIO,
CBOMCTBaM,;

*OTIpEIeIIATh BU/JIBI
KOHCTPYKLIMOHHBIX
MaTepHaoB;

*BBIOMpATh  MaTepUaIbl
IUISl KOHCTPYKIUH 110 UX
HA3HAYEHUIO M YCIIOBUSAM
IKCIUTyaTaIUH;
*IIPOBOJIUTH
UCCIIeTOBAHUS u
WCTIBITAHUSI MaTEPHAJIOB.
Baapeer:

suH(OpMaIUeH 0
CBOMCTBax u
MIPUMEHEHUN PA3TMYHBIX
MaTepuasos;

*HaBBIKAMU

NPaBUIBHOTO  BBIOOpA
MaTepHUaIOB MCXOId U3

aHanm3a yCIIOBHit
IKCIUTyaTalUH "
MIPOM3BO/ICTBA.

¢ HaBbIKaMHM Ha3HA4YCHU
TEpMOOOPaOOTKU
MaTepuasoB;

*HaBBIKAMH o

ornpezeNneHuio (GU3mnKo -
MEXaHUUYECKUX CBOWCTB
MaTepHUaJIOB.

MOJIOKEHUS
PAaKTUYECKHUMHU
npuMepaMu

IpY  OTBETE Ha
BOIPOCHI Ha
3auere

WNupexc CIIOCOOHOCTHIO OPUEHTHPOBATHCS B OCHOBHBIX METOJaX W CHCTEMax oOecredyeHUs
[1K-5 TexHOC(EepHOM. 0e30macHOCTH, OOOCHOBAHHO BBIOWpATh HM3BECTHHIE YCTPOWCTBA,
CHUCTEMBI M METO/IbI 3aLIUTHI YEJIOBEKA U OKPYKAIOIIEH CPebl OT OMACHOCTEN
Crynenn [Tokazarenu oueHKH TexHonoruu OTnnyuTeNbHbIE CpencTBa u
YPOBHEU pe3yiIbTaToB ¢dbopmupoBaHus IIpU3HAKU TEXHOJIOTUHU OLIEHKHU
OCBOCHUS
KOMIICTCHIINHU
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[Toporossiii
(ynoBneTs.)

3naert:

. Meronuky
BBIOOpAa  OCHOBHBIX
MaTepUasoB TUTS
obecrnieueHus
TeXHOC(epHOU
0€301acHOCTH.

[IponBuHYTHII
(xoporto)

3naert:

. Meroauky
BBIOOpAa  OCHOBHBIX
MaTepUasoB TUTS
obecrnieueHus
TeXHOC(epHOU
0€30macHOCTH.
Ymeer:

*TIPUMEHSTH
KOHCTPYKIIUOHHBIE U
CBIPBEBBIC
MaTepHabl
obecrnieueHus
TeXHOC(epHOU
0e301macHOCTH,
3alUTHl YEJIOBEKA H
OKpYyXarolei
Cpelbl.

JJIA

Bricokuit
(oTIM4HO)

3Haert:

. Mertoauky
BEIOOpPa  OCHOBHBIX
MaTepHAaIOB TUTst
obecrieyeHHs
TeXHOC(HEPHOM
0e30IMacHOCTH;
Ymeer:

*IIPUMECHSTH
KOHCTPYKIIMOHHBIC H
CBIPBEBEIC
MaTepHaIbI
obecrnieueHus
TeXHOC(HEPHOM

I

Jlexnun,
MPaKTUYECKHE
3aHATUSI

Bocnpouszsoaur [IpakTnueckue
OCHOBHBIC MOHATHS, | pa0OTHI BBITIOTHEHBI
3HAET METO/IbI, c HEOOJIBIINMHU
MPOLIEIYPHI, 3aMeuaHusIMH,
CBOMCTBA, HMEJINCh
MPUBOIUT (PAKThI, | 3aTPYAHEHHS]  TPH
UACHTUQUIHUPYET, | OTBETE Ha
aeT 0030pHOE JOTIOTHUTEIILHBIC
OIHCaHUeE. BOIIPOCHI;
He wmeHee 60%
MPaBUJIbHBIX
OTBETOB npu
BBITIOJTHEHUH
TECTOBBIX 3aJaHUM;
HE BIIOJIHE
3aKOHYCHHbBIE
BBIBOJIbI B OTBETE Ha
BOIPOCHI Ha 3a4eTe
BroisBnsier [IpakTnueckue
B3aUMOCBS3H, paboThl BBHITTOJIHEHBI
KJIACCU(PUITUPYET, c HEOOJIBIINMHU
YHOPsI0YUBAET, 3aMeuaHusIMH,
UHTEPIPETUPYET, MMEJNCh
IUTAHUPYET, HeOOmbIIIHe
MIPUMEHSET 3aKOHBI, | HETOUHOCTH npu
peanu30BbIBAET, OTBETE Ha
HCTIOB3YET. JOTIOJTHUTETHHBIC
BOIIPOCHI;
He wMenee 75%
MIPaBUIIbHBIX
OTBETOB pH
BBITIOJTHEHUH
TECTOBBIX 3aJIaHMUIA;
UMEIOTCS Herpyobie
OIMMOKH WIIH
HETOYHOCTHU npu
OTBETE€ Ha BOIPOCHI
Ha 3a4eTe
Ananusupyer, [IpakTrueckue
JTUarHOCTUPYET, paboThl BBIMOITHEHbI
OIICHMBAET, 0e3 3aMEUYaHUMH,
MPOrHO3ZHUPYET, CTYIEHT CBOOOJHO
KOHCTPYUPYET. OTBEYAET Ha
JIOTIOTHUTEIIHHBIE
BOIIPOCHI;
He MeHee  90%
TIPABIIIEHBIX
OTBETOB npu
BBITIOJTHCHAH
TECTOBBIX 3a/IaHUK;
CTYJICHT yMmeeT
OIepUpPOBaThH
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6630H3CHOCTI/I, cricnuvaJIbHbIMH

3allUTHl YEJIOBEKa U TEPMHHAMH,
OKpYyXarolei HCMOJIb3YET B
cpensl, OTBETE

Baapgeer: JTOTIOJTHUTEIIHLHBIHN

* uHpopmanmen o Martepuall,
CBOMCTBax u WLTIOCTPUPYET
MPUMEHEHUN TEOPETUUECKHE
pa3IMYHbIX TMOJIOKEHUS
MaTepHajoB JUISL MPAKTUYECKUMH
obecrieueHus npuMepamMu
TeXHOC(epHOU Ipy  OTBETE  Ha
0€30MacHOCTH BOIIPOCHI Ha 3a4eTe

3alUTHl YEJIOBEKa U
OKpYKarloIlIei cpeabl
* HaBBIKAMHU BbBIOOpaA
MaTepHUaIoB HCXOMS
U3 aHauu3a yCIOBUU
SKCIUTyaTallH u
obecnieueHus
TeXHOC(HEPHOM
0e30IacCHOCTH,
3alUTHl YeJlOBeKa U
OKpYyXarolein
Cpenbl.

[TpakTiueckue pabOTHl CUMTAIOTCA YCHEIIHO BHINOJHEHHBIMU B  Clydae
MIPEIOCTaBICHUS B KOHIIE 3aHATUM, OTBE/ICHHBIX Ha BBHIIIOJIHEHUE ATOM pabOThI, OTYETA,
BKJIFOYAIOIIEr0 TEMY, XOJ paboOThl, COOTBETCTBYIOIIME PUCYHKM M NOANUCU (IIpU
HAJIM4YMK), U OTBETE Ha BOMPOCHI (3ammre) mo teme pabotsl. Illkama oneHuBaHus —
«3aUTEHO» / «HE 3aUTEHO». «3aYTEHO)» 3a MPAKTHUYECKYI0 padOTy CTaBUTCS B Cllydae,
€CIIi OHA TMOJIHOCTHIO M MPABUJIBHO BBHIMIOJIHEHA, U TIPHU 3TOM OOYYArOIIMMCS MOKa3aHO
CcBOOOJIHOE BJIaJIEHME MaTepHalioM Mo aucuuiuinHe. «He 3aureHo» craBuTCs B ciiydae,
€ClIM TpAaKTUYecKas pabdoTa BBHINOJHEHA HEBEPHO W/WIM HE IMOJHOCTHIO, M OHa
BO3BpalllaeTCsi CTYACHTY Ha JA0pabOTKy, a 3aTéM BHOBb CHA€TCsi Ha MPOBEPKY
MPEnoaBaTEIoO.

CamocTosiTennbHass padoTa CYMTAETCS YCHEIIHO BBIIOJHEHHOM B Cily4ae
NpeIOCTaBICHUsI OTYEeTa MO KaXK0i TeMe. 3a/ilaHue JJisi OTYEeTa COOTBETCTBYET MYHKTY
9 paboueii nporpammbl. OLIEHUBaHUE OTYETOB MPOBOAMTCS MO MPUHLIMITY «3aYTE€HOY /
«HE 3auTeHO». «3auTEeHO» BBICTABJISIETCA B Cllydae, €CIM OT4eT O(OpMIIEH B
COOTBETCTBHH C KPUTEPUSIMU:

- TPaBWIBHOCTH O(opmieHUs oTdeTa (TUTYJIbHAs CTpPaHMIA, OIJIABJICHHE U
o opmIIeHHE UICTOUHUKOB);

- YPOBEHb PACKPBITHS TEMBI OTUETA / MPOPAOOTAHHOCTD TEMBI;

- CTPYKTYpUPOBaHHOCTh MaTepuaa;

- KOJIMYECTBO UCIOIb30BAHHBIX JIUTEPATYPHBIX HCTOYHUKOB.

B cnyuae ecnu kakoi-nu60 U3 KpUTEpHUEB HE BBHIMOIHEH, OTUYET BO3BpAIACTCs Ha
0paboTKY.

13




B konie cemectpa oOydaromuiicsi TMCbMEHHO OTBEYAET HAa TECTOBBIC 3a/IaHUS,
coJiepKaliyde BOMPOCH MO M3y4eHHOMY Martepuaiy. OlieHMBaHHE TECTOBBIX 3aJaHUI
MPOBOAMUTCS IO TPHUHIUITY <«3a4TEHO» / «HE 3auTeHO». B KadecTBe KpuUTEpHEB
OLICHUBAHMS UCIOJIB3YETCS KOJIMUYECTBO MPABWIbHBIX OTBETOB. [Ipu oTBeTe Oosee yeM,
Ha 60 % BONPOCOB BBICTABJISACTCS «3a4YTEHO», B CJIyda€ MEHBIIETO0 KOJIWYECTBa
MPaBWIbHBIX OTBETOB CTABUTCS «HE 3aUYTCHOY.

K sK3aMeHy 1o TUCIUTIITNHE 00 yJarOIINECs TOMYyCKAIOTCS TIPH:

— TIPEJOCTABJICHUU W 3AIMTE OTUYETOB MO BCEM IMPAKTHYECKUM M JIaOOPATOPHBIM
3aHSITHUAM;
— YCHEIIHOM HAllMCAHUM TECTOBBIX 3aJaHUM.

Bua mpoMEKyTOYHOrO KOHTPOIS — KOHTpPOJbHasi padora. BeimonHsercs
CTY/JICHTAaMH 3a09YHON (OopMbI OOy4YCHHMS, 3aJaHHe IS BBIIOJHEHHUS KOHTPOJIbHOMN
paloTHI IpeACTaBIeHO B MeToanuecKux ykasanusx [http://techn.sstu.rul.

14.Bonipocsl 115 3a4eTa

1. N300pa3uTe auarpamMMmy COCTOSHUS JBOWHBIX CIUIAaBOB JJIsi CIIy4asl TOJHOU
pPacTBOPUMOCTH KOMIIOHEHT B TBEpPJIOM COCTOSIHMHM, HaHecuTe o0aactu (a3oBoi
OJTHOPOJTHOCTH, TOCTPONTE KPUBYIO KPHUCTAIM3ALMKA C MPUMEHEHHWEM MpaBuia ¢as,
OTpEeINTEe XUMHUUYECKHM cocTaB ¢a3 B AByX(a3Hoit 001acTu, onpeaenure oobemMbl ¢asz
B IByX(a3Hoi 00JacTH, 1aiiTe XapaKTEePUCTUKY CILJIaBa B TBEPIOM COCTOSHUU.

2. W300pa3ute amarpaMMy COCTOSIHHSI JBOWHBIX CIDIAaBOB [JISl CJydas TIOJTHOM
HEPaCTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSIHWH, HaHECUTe o0yiacTu (a3oBoi
OJTHOPOJIHOCTH, JJISl 1O IBTEKTUYECKOTO CIUIaBa MOCTPOUTE KPUBYIO KPUCTAILIM3AINH C
npUMeHEeHueM TnpaBwia (a3, ompeaenure XUMUYECKUd cocTtaB (a3 B JByX(pazHoU
obnacTtu, ompenenure o0bembl (a3 B AByx(da3HOU 00sacTh, HAlTEe XapaKTEPUCTUKY
CIUIaBa B TBEPJIOM COCTOSIHUHU.

3. H3ob6pazute quarpaMmy COCTOSIHMS TBOMHBIX CIUIABOB JIJISl CIydasi OrpaHUYEHHOM
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSHUHM, HaHecuTe obsactu (pa3oBoit
OJTHOPOJIHOCTH, JJISl 33 BTEKTUUECKOI'0 CIUIaBa MOCTPONTE KPUBYIO KPUCTAJUIM3AIMH C
NpUMEHEHUEM NpaBwia (a3, ompeaennTe XUMHUYECKMH cocTtaB (a3 B AByX(da3zHOUI
obnactu, ompenenute o0bembl (a3 B aAByx(da3HOW 00JacTH, JalTEe XapaKTEPUCTUKY
CIJIaBa B TBEPJIOM COCTOSIHHH.

4. W3o00pa3uTe quarpamMmy COCTOSTHHS JTBOMHBIX CIJIaBOB ISl Cy4ash 0Opa30BaHUs
YCTOMYMBBIX  MPOMEXKYTOUYHBIX  COCJWHEHUW, HaHecuTe  oOnactu  (¢a3oBOM
OJTHOPOJTHOCTH, JUISI CIIaBa COJIEPIKAIEr0 yCTOMYMBOE MPOMEKYTOUHOE COCAMHEHHE
MOCTPONTE KPUBYIO KPUCTAUIM3AIMU C NPUMEHEHHEM TMpaBmia (a3, omnpeaenure
XUMU4Yeckuit coctaB (a3 B aAByxdaszHoM obOmacTu, omnpenenutre oObembl (a3 B
nByx(a3Hoil 001acTH, JalTe XapaKTePUCTHUKY CIUIaBa B TBEPJOM COCTOSIHUU

5. MUN3obpasute nmarpammy coctosiHus ciiaBop Fe — FesC, HanecuTe oOiactu
¢$ha30BOI OTHOPOTHOCTH, JIJISl TUTIOBBIX CIUIABOB MOCTPONTE KPUBYIO KPHUCTAIIM3AIINHU C
npUMeHEeHHueM TpaBwia (a3, ompeaenure XUMHUYECKHW cocTtaB (a3 B AByx(dazHOI
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00JIacTU MPU PA3IUYHBIX TeMIlepaTypax, ONPEACIUTEe MPU 3TOM 00beMbl (a3, jaaiTe
XapaKTEPUCTUKY CITJIaBa B TBEPJIOM COCTOSHUHU.

6. HM300pa3ute auarpaMmy COCTOSIHHS CILIABOB Kelie30 — rpadut, HAaHECUTe 00JIacTH
(ha30BOI OAHOPOJHOCTH, JIJI1 TUMIOBBIX CILJIABOB MOCTPOUTE KPUBYIO KPUCTAIIU3AINU C
npuMeHEeHnEeM TpaBwia (a3, ompeaenure XUMUYECKUd cocTtaB (a3 B JByX(pazHOUH
00JIaCTU MPU PA3IUYHBIX TeMIlepaTypax, ONpEeAeNuTe MPU 3TOM 00beMbl (a3, naiite
XapaKTEPUCTUKY CIIaBa B TBEPJOM COCTOSIHUM.

7. [Ipy>xunb1 n3roroisitores u3 ctanu 650°. HazHaubTe pesxxumbl TEpMOOOPAOOTKH U
onuiuTe $ha3oBbie MPEBPAIICHUS U CTPYKTYPY CTaJIU.
8. 3yOuarbie Kojeca M3roToBIAIOTCS U3 ctanu 40P u JOMXKHBI UMETh BBICOKYIO

MOBEPXHOCTHYIO  TBEPJIOCTh MNpHU BA3KOM cepaueBuHe. HaszHaubTe peXUMBI
YOPOYHSIONIEH TEpMOOOpPaOOTKM M ONUIIUTE (Pa3oBbIE MPEBpAIICHUS U CTPYKTYPY
CTaJju.

0. Bansl pegykropa uzrorosisitorcs u3 crad 40X M JOIDKHBI MMETh HaWJIydlllee
COUYETaHWE MPOYHOCTH U BSA3KOCTH. HaszHaubTe pekuMBbI TEPMOOOPAOOTKH M OIHUIIUTE
(azoBbI€ IPEBPAILECHUS U CTPYKTYPY CTAJIH.

10. 3Be3m0YKHM MEMHOW Tepemaadyd U3TOTOBISIOTCS W3 CTand 45 W JHOMKHBI UMETh
BBICOKYIO TMOBEPXHOCTHYIO TBEPAOCTh IPH BA3KOM cepaueBuHe. Ha3HaubTe peKUMBI
YVIOPOYHSIOWIEH TEpMOOOpPaOOTKM M ONUIIMTE (Pa30Bbl€ MPEBpALICHUS U CTPYKTYpPY
CTaJu.

11. HW3mepuTenbHBIN HHCTPYMEHT — NMpoOKa n3rotosiena u3 ctanu 15XH. Haznaubte
TepMOOOPaOOTKY, OMUIITUTE PEKUMBI, (ha30BbIE PEBPAIECHUS U CTPYKTYPY CTaJH.

12. 3y6uno usroroBieHo u3 cranu Y7A. HaznaubTe TepMOOOpaOOTKY, OMMIIKTE
MPEBPAILLECHUS U CTPYKTYPY CTAJIN.

13. ®pes3a wm3roroBinena u3 crtanmu P18. HasznaubTe TepMOOOpabOTKY, ONMMIINTE
peXUMBI, (ha30BbIE MIPEBPAIIEHUS U CTPYKTYPY CTaJIH

14.  Cgepna usroroBisitorcs u3 cranu POMS. HasHaubTe pexxumMbl TepMOOOPaOOTKHY 1
onuiuTe (a3oBbie MPEBPAIICHUS U CTPYKTYPY CTAIIH.

15. Hamaiika TokapHOro pesia u3roroniena u3 cimiasa BK8. Onuiunre TeXHONIOr U0
W3TOTOBJIEHUS, CTPYKTYPY U CBOICTBA

16. Tema kaueHusd MNOAIIUIIHUKOB W3rOoTOBIAOTCH w3 cTtanmu 1IIX10. Ha3zmaubte
PEXKHUMBI YIPOUYHSIOMIEH TEepMOOOPaOOTKH M omuiuTe (a30BbIe NpPEBpaANIEHUS U
CTPYKTYpY CTaju.

17. Meronom r1ayOOKOH IITaMIOBKM 33 HECKOJBKO TEPEXOJ0B H3rOTABIUBAIOT
getau u3 ctamu 10nc. Onummre TepMOOOpabOTKY U CTPYKTYpPHBIE HW3MEHEHHS
MIPOUCXOJIAIINE TTPU ITOM.

18. HamunpHukm w3roTaBnuBarOTCS U3 cranu Y 10. HasznaubTe TEepMOOOpabOTKY,
ONUILIUTE €€ PEKUMBI, (Pa30BO-CTPYKTYpPHBIE MPEBPAIICHUS U KOHEUYHYIO CTPYKTYpY
CTaJIH

19. T'unp3a UMIMHAPA BHYTPEHHETO CropaHus u3rotarBiuBaercs u3 craiu 38 XMIOA
U JOJDKHAa 001a7aTh BBICOKOW IMOBEPXHOCTHOM TBEPJOCTHIO M H3HOCOCTOMKOCTHIO.
Ha3znaubte ymnpouHSIONIYyI0 TEepMOOOPAOOTKY, ONUIIHTE pPEKUMBI, (Pa3oBbie U
CTPYKTYpPHBIE MIPEBPALLECHUS U CTPYKTYPY CTaIH B YIPOUHEHHOM COCTOSIHUU.
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20. 3yOuatbie kosieca U3roToBisitorcs U3 cranu 12XH3A u 1omKHbl UMETh BBICOKYIO
MIOBEPXHOCTHYIO  TBEPJOCTh MNpHU BA3KOM cepAaueBuHe. HazHaubTe peKHUMBI
YIOPOUHSAIOIIEH TepMOOOpaOOTKM M omnumure (a3oBble MPEBPALICHUS U CTPYKTYpPY
CTaJIH.

21. Banbl peaykropa HM3rOTOBISIOTCA W3 cTand 45 M JOMKHBI UMETh HaWIydyllee
COYETAaHUWE TMPOYHOCTH U IUIACTUYHOCTH. Ha3HaubTe pPEXUMBI  YIPOUHSIONIEH
TepMOOOPabOTKH M ONMUIINTE (Da30BbIE MPEBPAILLEHUS U CTPYKTYPY CTaIN

22. YxaxuTe Ha3Hau€HUE U O0JACTU NMPUMEHEHMsI HU)KE NMEPEYUCIICHHBIX CTajell u
crutaBoB: Ct.6¢cm, 12X2H4A, 40XT'®, Ac20XI'HM, 65T'A, LIX 20CT, V7, P9, 9XC,
Cr.2ch, 15X, 40X, A30, 60C2, , V13, P6MS, X, Cr.3nc, 15XD, 451", AC14, 50XTA,
X 10, Y8A, PO9®5, 9X, Cr.3kn, 18X, 40I, A35, 70, IX 4, V13A, P6M3, Cr.11c,
20XH, 40, A11, 55C2, IX 15CT, V8§, P9, Cr.1kn, 12XH2, 50, A20, 65, IIX 15, V10,
P12, Cr.0, 20XH, 40, Al2, 50I, Y7A, P18, XBI, Cr.6nc, 14X2H3MA, 50XH,
AC30XM, 60C2XDA, V11, 11X, Cr.5I'nc, 15X2M, 30XM, AC38XIM, 60C2XA,
V7A, P9K10.

Hepeqeﬂb BOIIPOCOB K 9K3aMCHY

DK3aMeH He MPEeAyCMOTPEH YUEOHBIM TIIIaHOM.

TecToBBIE 3aJaHud 0 TMCHUIIJINHE

1. OCHOBBI TEOPHM CILIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAIINXCA HA OAHYSJIEMEHTAPHVYIO SIYEUKY B OLIK
PEILIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMHECTBO ATOMOB, ITPUXOJAIINXCS HA OAHYSJIEMEHTAPHVYIO SIYEUKY B I'I1Y
PEHIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOIAIINXCS HA OJJHYDJIEMEHTAPHYIO SYEMKY B T'TK
PEILIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTB METAJIJIA OBPA30BBIBATH PA3HBIE THUIIbI KPUCTAJJIMUECKNX
PEIIETOK
1) anu3oTponus; 2) TekcTypa; 3) nonumophusm; 4) H30TPOIHOCTb
1.5. HEPABHOMEPHOCTb CBOMCTB KPUCTAJIJIA B PA3JIMYHBIX KPUCTAJIJIOTPAGUYECKHUX
HATIPABJIEHUAX HA3BIBAIOT
1) mukBanmelr; 2) aHU30TPOTHEH; 3) TEKCTYpOit; 4) momumopduzMom
1.6. TNIOTHOCTD JIMCJIOKAILIMI B U3AEJIMU, U3TOTOBJIEHHOM XOJIOJIHOW IITAMIIOBKOI
1) 104 em?; 2) 106 cm?; 3) 1012 em?; 4) 102 em™
1.7. IE®EKT KPUCTAJUIMYECKOM PELIETKH, ITPEACTABJIAIOIUI COBOM KPAW JIMIIIHEN
MOJIYIIJIOCKOCTHU
1) BakaHcus; 2) nuciokaius; 3) rpanuna 010ka; 4) rpaHuIia 3epHa

2. Kene3oyriepoaucrbie ClJIaABbI
2.1. ®A30BBI COCTAB CIUIABA, COJEPXAIIIETO 0,8 % C I10 MACCE, TTP1
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) eppuT u neMeHTuT; 4) hepput
2.2. ®A30BBII COCTAB CIUIABA, COJEPXAIIETO 3 % C, [IPU TEMIIEPATYPE 900 °C
1) aycteHuT; 2) ayCTEHUT U LEMEHTHT; 3) neaeOyput; 4) bepput
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2.3. COAEPXKAHUE VYTJIEPOLA (ITO MACCE B ITPOLIEHTAX) B CITJIABE
OBTEKTOUJHOI'O COCTABA

1) 0,8; 2) 2,14, 3) 4,3; 4) 6,67

2.4. CTAJIb, UMEIOIIASI CTPYKTYPY IIEPJIUT U [IEMEHTUT (BTOPUYHBIIT)
1) Y8A; 2) crans 08kn; 3) V10;4) V7

2.5. CTAJIb, UMEIOIIIAA MAKCUMAJIBHOE OTHOCUTEJIBHOE CY>XEHUE

1) cranp 10; 2) crans 45; 3) Y10A; 4) V8

2.6. CTAJIb, COIEPXAIIIASI B PABHOBECHOM CTPYKTYPE MAKCHUMAJIbLHOE
KOJIMYECTBO HEMEHTUTA

1) crans 10; 2) V10A; 3) V8; 4) V7A

2.7.9YT'VH, B KOTOPOM BECbH VI'JIEPOJ HAXOJUTCA B CBOBOJIHOM COCTOAHNN U
I'PAOUTHBIE BKIIFOUEHW A UMEIOT INTACTUHYAT VIO ®OPMY

1) cepslii nepaUTHBIN; 2) cepblil peppHUTHBIN; 3) KOBKHI YyT'yH; 4) BHICOKOIPOUHBIN

3. Tepmuyeckass 1 XMMHKO-TepMHYecKas 00padoTka
3.1. TIPEBPAILIEHUE, TIPOUCXOIAIIEE ITPU HATPEBE JIOOBTEKTOWIHOM CTAJIU B
NHTEPBAJIE TEMIIEPATYP AC1 — AC3
1) nepnuTo-aycTeHUTHOE; 2) HEPPUTO-ayCTEHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) MEePIUTHOE
3.2. AYCTEHU3AIUS ITPOUJIET BBICTPEE (ITPM ITPOUYMX PABHBIX YCJIIOBUSX) B
CTAJIN C COAEP)KXAHMEM VYI'JIEPOJIA
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. KAKAS CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEIIIMMHAM?
1) crane 45; 2) V8; 3) Ct5; 4) crans 10
3.5. KAKAS CTAJIb BYJIET UMETbD BOJIBILIYIO TBEPIOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Cranb 60; 3) V9; 4) crans 30
3.6. TEMIIEPATYPA HAT'PEBA CTAJIN V7 110/ 3AKAJIKY
1) Acl +(30—-50°C); 2) Ac2 + (30 —50 °C); 3) Ac3 + (30— 50 °C); 4) 900°C
3.7. CTPYKTYPA IIOCJIE ITPABUJIBHOM 3AKAJIKU CTAJIH 35
1) MmapTeHCcHUT; 2) MapTEHCUT, ayCTEHUT OCTATOYHBIH; 3) MAPTEHCUT, ayCTEHUT OCTaTOYHBIN, IIEMEHTUT
BTOPUYHBIN; 4) MapTEHCUT, PeppUT

4. JlerupoBaHHbBIE CTAJH H CILUIaBbL. L[BeTHbIe MeTAJIBI M CIJIABBHI HA UX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JIETUPYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEPXKAHUE
JIETUPYIOIIMUX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEPXXAHUE
JIETUPYIOIIMUX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6onee 10 %; 4) 2,5 %
4.4, XUMUYECKMIA SJIEMEHT, IPUMEHSIEMbBIN J1J15 JIETUPOBAHU S
KOPPO3MOHHOCTOUMKUX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYUIUE CTAJIN JIETUPYIOT ... OCHOBHbBIM XUMUYECKHNM
BJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KITACCA
1) 12XT2MTP; 2) P18; 3) XBI'; 4) X
4.7. SHAYEHUE BYKBbBI “A” B MAPKE CTAJIN 38XH3A
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1) coneprkanue anrOMUHHS; 2) colepKaHue a30Ta; 3) BEICOKOKaueCTBEHHAs; 4) aBTOMAaTHAas

5. Hemera/uinueckue MaTepuaJibl 4 BHIOOP MaTepuaJia 1IJii KOHKPETHOI0 Ha3HAYeHUs
5.1. TIPOCTBIMU TNTACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) MOTMMEPHI M HATIOJIHUTENH; 3) TOJIUMEPHI U CTAOUIM3aTOPBL;
4) nmonuMepsl U MIACTUPUKATOPHI
5.2. B INTACTMACCHI JIJ151 HOBBIIIEHUS MEXAHUYECKHX CBOMCTB JIOBABJISIOT
1) crabunu3aTopsl; 2) HAMOJHUTENH; 3) TUIACTH(PUKATOPHL; 4) pereHepaT
5.3. BINTACTMACCHI AJId 3BAMEJUIEHUS CTAPEHUSA JOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUTACTH(UKATOPHL, 4) pereHepar
5.4. BIUNIACTMACCEHI JI1 YMEHBIIEHUA XPYIIKOCTU AOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUIACTH(UKATOPHI; 4) OTBEPIUTETH
5.5. BINTACTMACCHI AJII COXPAHEHUS CTPYKTYPBI MOJIEKYJI JIOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUIACTH(UKATOPHL, 4) OTBEPAUTEIH
5.6. OTBEPAUTEJIN JOBABJIAIOT B INTACTMACCHI
1) TepMoTUTacTHYHBIE; 2) TEPMOPEAKTHUBHBIC; 3) BO BCE BUJIBI TNIACTMACC
5.7. HASOBUTE CAMBII OI' HEOIIACHBIN ITOJIMMEP U TIOPUCThIE TNTACTMACCHI HA
EI'O OCHOBE
1) nonuaTHieH; 2) noaucTupo; 3) noauypetaH; 4) CTEKIOTEKCTOIUT

14. O6pa3oBaTe/ibHbIE TEXHOJOTUH

Jist  TOCTHKEHMSI IJIAHUPYEMBIX — Pe3y/IbTaTOB OOy4YeHHsS B JUCIUIUIMHE
«MartepuanoBe/leHHE» HCIONB3YIOTCS pa3lUYHbIE 00pa30oBaTElIbHBIE TEXHOJOTHH, B
TOM YHCTIE:

— nHPOPMAITMOHHO-PAa3BUBAIOIINE TEXHOJIIOTHH, HAIIPABJICHHBIC HA ()OPMUPOBAHHE
CHUCTEMBbI 3HAHWMW, 3allOMUHAHWE W CBOOOJHOE OINEpUpoBaHHWE HWMH. lcmomb3yercs
JEKIUOHHO-CEMUHAPCKUN  METOJl,  CaMOCTOSATEIbHOE  M3YyUYCHHUE  JIUTEPATYPHI,
MPUMEHEHUE HOBBIX WH()OPMAITMOHHBIX ~TEXHOJOTUHA I  CaMOCTOSTEIHHOTO
MIOTIOJTHEHUSI 3HAHUH, BKIIFOYAsi UCTIOJIb30BaHNE TEXHUUECKUX U JIEKTPOHHBIX CPEICTB
uHbOpMaIIHH.

— JTMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUN 00y4YeHUs, 00ECIICUNBAIOIITUE B XO/IC
y4eOHOTO Tmpolecca YYeT pas3dudHbIX CIOCOOHOCTEH o0ydaeMblX, CO3JaHue
HEOOXOMMMBIX YCIIOBUM JJII  Pa3BUTUS WX HWHIUBHUIYAIBHBIX  CITOCOOHOCTEH,
pa3BUTHE  aKTUBHOCTH  JIMYHOCTH B y4eOHOM  mporecce.  JIM4HOCTHO-
OPUCHTHPOBAHHBIE  TEXHOJIOTMH  OOYYECHHsS  pealnM3yloTCsi B pe3ysbTare
WHINBUYAJTLHOTO OOIICHUS TPEToIaBaTelisi U CTYJAEHTa MPU DIKCIPECcC-0mpoce, Mpu
BBITIOJIHCHUU JIOMAallTHUX WHAWBUIYAJIbHBIX 3aJlaHUN, PEIICHUH 3a]1a4 TMOBBIIIICHHON
CIIOXKHOCTH, Ha €KCHEICIbHBIX KOHCYIbTAIUSX.

[TpakTUKyMbI, TPEHUHTH ¥ 00YJaIONUe UTPHI SBISIIOTCS (POPMOI MHIUBHTYATHHO-
TPYIIIOBOTO ¥ TPAaKTHKO-OPUEHTUPOBAHHOTO OOYUYEHHUS HAa OCHOBE pEaJbHBIX WIIH
MOJICTIbHBIX CHUTyallMid TPUMEHHUTEIBHO K BUAY W TpoPmiro mpodecCHOHATEHON
JesITeNbHOCTH oOy4varomierocs. IIpemogaBarens npu MpOBEACHUH 3aHITHIA 3TUX (HopM
BBHITIOJTHSAET HE POJIb PYKOBOAMTEINS, a (YHKIMIO KOHCYJIbTAaHTA, COBETHHKA, TPEHEpa,
KOTOPBIN JIWIIh HAMPaBIAECT KOJUIGKTHBHYIO pabdOTy CTYIAEHTOB Ha MPHUHITHE
MPaBUILHOTO PEIICHUs. 3aHATHE OCYIICCTBISCTCS B TUAIOTOBOM PEKHME, OCHOBHBIMHU
CyOBEKTaMH KOTOPOTO SIBJISIFOTCS CTY/ICHTHI.
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[Ipu opranuzanuu y4eOHBIX 3aHSATHNA WCIIOIB3YIOTCS aKTUBHBIC U MHTEPAKTUBHBIC
MeTonbl OOydeHwms: mauaior, Oecema, pabora B komanme. [IpegycmoTpeHo dTeHHE
JEeKIU ¢ NOpUMEHEHHEM  MYJIbTUMEIUMHBIX  TeXHoJoruil. BHeaynutopHas
caMoCTOsITeIbHas paboTa CTYJIEHTOB MPOBOJUTCS C HMCIOJIb30BAHHEM OUOIUOTEUHBIX
PECYPCOB MHCTUTYTA, PECYpCOB ceTh HWHTEpHET M JIOKaJIbHBIX CETEBBIX PECYPCOB
WHCTUTYTA.

15. IlepeyeHb yueOHO-MeTOAMYECKOT0 00ecneyeHHs sl 00y4alIMuXCH 1Mo
AUCUHMILTAHE

15.1 OcHoBHas1 1uTEpaTypa
1. Canynos, C. B. Marepuanosenenue : yaeonoe mocooue / C. B. CanyHoB. — 2-¢
u3 ., uctp. u gon. — Cankr-IlerepOypr : Jlanp, 2021. — 208 c¢. — ISBN 978-5-8114-

1793-3. — TekcT : 2yeKTpoHHBIN // JlaHb : AJIEKTPOHHO-OMOIMOTEUHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/168740 . — Pexum pgocTyma: Ui aBTOPHS3.
II0JIb30BATEIIEH.

2. Marepuanosenenue : yueonoe nocooue / [[. A. bonasipes, C. B. JlaBbiios, JI.
U. Tlomosa, M. H. TiopskoB. — Bonoraa : Undpa-Uwxkenepus, 2020. — 424 ¢. —
ISBN 978-5-9729-0417-4. — Tekcr : 2yeKTpoHHBIN //  JlaHb : DJIEKTPOHHO-
ounbmmoteunas cucrema. — URL: https://e.lanbook.com/book/148345 . —Pexum
J0CTyMA: JJI aBTOPHU3. MOJIb30BaTENCH.

15.2 lonostHMTEIbHAS JTUTEpATypa

3. MarepuasioBeieHre U1l TPAaHCIIOPTHOI'O MAIIMHOCTPOEHHUS : yueOHoe rnocodue /
D. P. T'amumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. A6aymmuH. — CaHKT-

[Terepoypr : Jlamp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TexkcrT :
ANEeKTpOHHBIN //  Jlanb @  anmekTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/168565 . — Pexum gocTyma: it aBTOPU3. MOJIb30BATEIICH.

4. Apa6Gos, M. III. MarepuamoBeeHuE M TEXHOJIOIHS KOHCTPYKLMOHHBIX
MatepuasioB. JlabopaTopHbIA TPAKTUKYM : ydebHOoe mocobue mis By3oB / M. I
Apabos, 3. M. ApaboBa. — Cankt-Ilerepoypr : Jlanp, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — TekcT : anekTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/174969 . — Pexum pgocTyma: ajis aBTOPH3.
ITOJIb30BATEIIEH.

5. EropoBa, O. B. Texuuueckas wMukpockonusa. I[Ipaktuka paboThl ¢
MHUKPOCKOMaMHU JjIsl TEXHUYECKUX Iienel : yueOHuk nist By3oB / O. B. EropoBa. — 3-¢
u3a., crep. — Cankr-IlerepOypr : Jlans, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — TekcT : anexkTpoHHbIH // JlaHb : 37eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/180819 . — Pesxkum moctyna: Jyisl aBTOPHU3. TIOIb30BaTEIICH.

15.3 MeToanyeckne yKkazaHnus
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https://e.lanbook.com/book/168565
https://e.lanbook.com/book/174969
https://e.lanbook.com/book/180819

7. Apremenko A.A., TuxonoB [.A. HM3ydyeHue MUKPOCTPYKTYpBI
YIJIEPOJUCTON CTallM B PAaBHOBECHOM COCTOSHMM: METOJMYECKHE YKa3aHUs K
BBIMOJIHEHUIO  J1a0opaTopHOil paboTel 1O Kypcy «Marepuanosenenue»/ A.A.
Aptemenko, [{.A. TuxonoB — Ourennc: U3n-so OTU (punuan) CI'TY umenu [Marapuna

F0O.A. 2021 - 6 c¢. DOnekrpoHHoe wu3gaHue — Pexwm  jmocrtymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Apremenko A.A., TuxoHnoB J[.A. M3yueHue CTPYKTypbl U MEXaHUYECKUX

CBOMCTB YYI'YHOB: METOJMYECKUE yKa3aHUs K BBHIMTOJHEHUIO JIA0OpaTOPHOU pabOThI MO
Kypcy «MarepuanoBenenue»/A.A. Apremenko, [I.A. TuxonoB — Durensc: M3n-8o OTU
(punman) CI'TY umenu lNarapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
noctyma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Q. Apremenko A.A., TuxonoB JI[.A. W3ydeHue CTpPyKTypel cTajieil B
HEPABHOBECHOM COCTOSIHUM: METOJMYECKHE YKa3aHUs K BBIIOJHEHUIO J1abOpaTopHOi
paboTel o Kypcy «MarepuanoBenaenue»/A.A. Apremenko, J[.A. TUXOHOB — DHremnbc:
N3n-Bo DTU (bumman) CI'TY umenun [Narapuna HO.A. 2021 — 8 c. DnexkrtpoHHOE

U31aHUuE — Pexum JIOCTyIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI[.A. M3ydeHue CTPYKTypbl CTaj€ll IOCie

LEMEHTAllUN: METOJUYECKHE YKa3aHUs K BBIINOJHEHUIO J1a0OpaTOpHOM pabdoThl IO
Kypcy «MarepuanoBenenue»/A.A. Apremenko, [I.A. TuxonoB — Jurensc: U3n-so 3TU
(punman) CI'TY umenu lNarapuna FO.A. 2021 — 6 c. DnekTpoHHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTEMEHKO AA., TuxoHoB ILA. N3yuenue CTPYKTYPBbI
MHCTPYMEHTAJIBHBIX CTaJ€l M CIUIABOB: METOAUYECKHME YKa3aHHsS K BBIIOJIHEHHUIO
nabopaTopHoil paboTel MO Kypcy «Marepuanoenenne»/A.A. Apremenko, [I.A.
TuxonoB — JHrennc: U3a-so OTU (punman) CI'TY umenu INarapuna FO.A. 2021- 6 c.
DNEeKTpOHHOE U3JlaHue — Pexum JocTymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

12. Apremenko A.A., TuxonoB /[.A. M3yuyeHne MHUKpPOCTPYKTYpPHI LIBETHBIX
CIUTABOB: METOJMYECKHE yKa3aHHs K BBIMOJIHEHUIO JIAOOpaTOpHOW PadOTHI MO KypCy
«MarepuanoBenenue»/A.A. Apremenko, JI.A. TuxoHoB — OHrenwsc: Mzn-so OTU
(punmman) CI'TY umenu [Narapuna FO.A. 2021— 8 c. DnektpoHHOE u3naHue — Pexum
noctyma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Apremenko A.A., Tuxonos J{.A. MUKpOCTPYKTYpHBIA aHaIU3 IIACTMACC:
METOIMYECKHE YKa3aHWs K BBIMOJIHEHUIO J1a0OpaTopHON paboThl MO KypCy
«Marepuanosenenue»/B A.A. Apremenko, JI.A. TuxonoB - Ourensc: U3a-so DTU
(puwmman) CI'TY umenu [arapuna FO.A. 2021 10 c. DnexkTpoHHOE M3nanue — Pexum
noctyma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14, Aptemenko A.A., TuxonoB [[.A. Merannorpaduuexuii aHaian3 METAIOB U
CIUIABOB: METOJMYECKHE YKa3aHHUs K BBIMOJHEHHUIO JIa0OpaTOpHOW paboThl MO Kypcy
«MarepuanoBenenue»/A.A. Apremenko, I[.A. TuxoHnoB - Ourensc: U3a-Bo OTU
(puwmman) CI'TY umenu INarapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
nocrtyma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx ?kod=154 &tip=6
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15. Aptemenko A.A., TuxonoB J[[.A. BpiOop cramelli U peXUMOB HUX
TepM0o0oOpaboTKU. MeTonnyeckne yka3aHusl K BBITIOJIHCHHUIO JIA0OPAaTOPHOU pabOThI MO
Kypcy «MarepuanoBeaenue»/A.A. Apremenko, J.A. TuxonoB — Durensc: W3n-Bo
OTU (pwmman) CI'TY umenu I'arapuna FO.A. 2021— 16 c. DnekTpoHHOE U3NAHUE —
Pexxum moctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Aptremenko A.A., TuxonoB [.A. Kpucramnumzanus, IUlacTUYECKas
nedopManysi ¥ PEKPUCTAILTAZAINS METAJUIOB M CIUIABOB: METOAUYECKHE YKa3aHUS K
BBITIOJTHEHUIO  JTabopaTopHOM  paboTel 1o Kypcy «MatepuanoBeneHue»/A.A.
Aptemenko, I.A. Tuxonos .- Durensc: U3n-so 9TU (punuan) CI'TY umenn ["arapuna

10.A.,2021 - 16 c¢.  DOnekrpoHHoe  wu3gaHue —  Pexum  jgocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Apremenko A.A., TuxonoB J[.A. HccrnenoBaHue BIUSHUSL TEMIIEPaTypbl

HarpeBa Ha CTPYKTYpy U CBOWCTBa XOJIOJHOJIE(POPMUPOBAHHBIX  METAJIIOB:
METOJMYECKHE YyKa3aHUsi K BBHIMIOJIHEHUIO JIa0OpaTOpHOW paboThl MO  KypCy
«MarepuanoBeneane»/A.A. Apremenko, [.A. Tuxonos. .- Durennc: M3n-so DTU
(punman) CI'TY umenu T'arapuna 10.A.,2021 — 8 c. DnexkrpoHHoe u3ganue — Pexum
noctyma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aptemenko A.A., TuxonoB [[.A. M3yyeHne oTnycka 3aKaJICHHOW CTaJu:
METOJMYECKHE YyKa3aHUsi K BBHIMIOJIHEHUIO JIa0OpaTOpHOW paboThl MO  KypCy
«MarepuanoBeneane»/A.A. Aprtemenko, J.A. TuxonoB- Ourenbc: M3n-so DTU
(punuan) CI'TY umenu lNarapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154 &tip=6

19. Apremenko A.A., Tuxonos [[.A. Onpenenenne npoKaJIMBaeMOCTH CTaJICH:
METOAMYECKHE YyKa3aHUsi K BBHINIOJIHEHUIO JIa0OpaTOpHOW paboThl MO  KypCy
«MarepuanoBeneaue»/A.A. Apremenko, OHrensc: M3n-so DOTU (dbumuman) CI'TY

nmenn [arapuna FO.A. 2021. — 12 c¢. DnekrpoHHoe wu3ganue — Pexum pocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Aptremenko A.A., Kouomnsukud C.B. [Iuarpamma  cocTosHUE

KEJIE30yTIEPOJAUCTHIX CIUIaBOB: MeToauueckue peKOMEHJaluu K JiabopaTOpHOU
pabore mo kypcy «MarepuanoBeaeHue» — OHrenbe: M3n-Bo OTU (pumman) CI'TY

nvmenu [arapuna FO.A. 2021. — 16 c. DnexkrpoHHoe wu3gaHue — Pexum pocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
21. Apremenko A.A., Konommsakua C.B. YasTpasBykoBas aedeKTOCKOMUs

neraneii: Meroaudeckue peKOMEHIAIMM K J1abopaTopHOM paboTre Mo  Kypcy
«MarepuanoBeneane» — Ourensc: Uzm-so OTU (punuan) CI'TY umenu ['arapuna

I0.A.  2021. — 8 c¢. DnekrponHoe wu3gaHnune — Pexum  gocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Aptemenko A.A., Konomisinkun C.B. M3MepeHne TBEpIOCTH METALIOB U

CIUIaBOB: MeToauyeckue peKOMEHIaluu K J1aboparopHoil paboTe 1o Kypcy
«MarepuanoBenenne» — Ourensc: Uzn-so OTU (punuan) CI'TY umenu I'arapuna

I0.A.  2021. - 12 c¢. OnekrponHoe wu3ganue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Aptemenko A.A., Konomisakun C.B. MapkupoBka U Ha3HAYEHUE CTAICH:

Meroauueckre  pekOMEHaauuu K JgabopatopHodt  pabore MmO Kypcy
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«Marepuanosenenue» — Ourenbc: U3n-so OTU (punuan) CI'TY umenu I'arapuna
I0.A.  2021. — 12 c¢. DOnekrpoHHoe wu3gaHue — Pexum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15.4 IlporpammHoe obecnieuenue u UHTepHeT-pecypcebl

24. - HOBb eLibrary (https://elibrary.ru );
25. - OBC «Jlanb» (https://e.lanbook.com );
- OBC «IPRbooksy (http://www.iprbookshop.ru );

26. - 9BC «YHUBEpCUTETCKAas HAay4YHO-TEXHHYECKas OoubIuoTEKa»
(http://lib.sstu.ru);

27. - OBC «Eamnoe okHoy (http://window.edu.ru );

28.- Db  jgumccepramuit  Poccuiickoii  TocygapCTBEHHOM — OHMOIHMOTEKH
(https://dvs.rsl.ru);

29. - MEKyHapOIHAs pedepaTuBHas 6aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexayHapomHas pedepatuBHas ©O0a3a ganHeix  Web of  Science

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

31. Uctounuku HMOC DTU CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. lIpodeccuonanbubie basznl JlaHHBIX

16. MaTepuajibHO-TEXHHYECKOE O0ecrieYeHue

1.Y4yeOHasi ayniuTopus 1JIsl NPOBeJAeHHUs 3aHATHI JIeKIIMOHHOI0 THIIA

YKOMIUIEKTOBaHA CNENHATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CpPEACTBAMU
oOyuenwmsi: 12 crtonmoB, 24 cryna; pabouee MeCTO MperoaaBaTelis; MeJIoBas TOCKa;
npoektop BENQ 631, pynoHHBIH TPOEKIIMOHHBIA DKpaH, CHUCTEMHBIM OJIOK
(Atom2550/41'6/500, knaBuaTypa, MBIIb), TOAKIIOYEHHBIA K VIHTEpHETH TOCTYIIOM B
uHpopmarmonHo-oopaszosarensuyio cpeny OTU (bumman) CI'TY umenu [arapuna
I0.A.,; nemoHcTpanMoHHOE O00OpyJOBaHME U  Y4eOHO-HAIJISAHBIE  TOCOOUS,
o0ecIeynBarone TEMaTUYECKUE WIUTIOCTPAITUH 10 pabodeil mporpaMMe TUCITUTUTHHBI.

ITporpammuoe ooecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome

2. YyeOHas1 ayauTopus JJisl POBeJeHUS NMPAKTHYECKUX 3aHATHIA, TPYNIIOBBIX
U MHAUBUIYAJbHBIX KOHCYJIbTALMI, TEKYIIEr0 KOHTPOJIS, IPOMEKYTOYHOI
aTrecTanuu

YKOMILJIEKTOBAaHA CHENMATIM3UPOBAHHON MEOENbl0 U TEXHUYECKUMHU CpEACTBAMU
oOyudenus: 20 pabounx MecT 00ydarImuxcs; padbodyee MECTO MPenoiaBaresis; KiIaccHas
JI0CKa; TMPOEKIIMOHHBINA SKpaH; MYJIbTUMEIUUHBIN MPOEKTOP; HOYTOYK MOAKIIOYEHHBIH
Kk HWHTepHeT; NEeMOHCTpAallMOHHOE O0OpYJOBaHME M Yy4e€OHO-HArJISAHBIE TOCOOUS,
00ecCIeYnBaOIINe TEMAaTUUECKUE WIITIOCTPAITNH 110 pabodeil mporpaMMe TUCITATITNHBIL.

[Ipubop nna wm3mepenuss TBEpAOCTH «PokBemm» TP5006M, mnpubop s

m3Mmepenns mukporsepaoctu TII-2M u I[IMT-3; mukpockonsl; Mukpockon MUM-5,
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Mukpockon MUM-7, neuu mydenbubie 11 3akanku (Ha 1000—-1300 °C) u ornycka (Ha
200—-650 °C), anexrponeds nadboparopras SNOL 8.2/1100,- Habopbl 00pa3IoB, JeTau,
HarsaabeIe mocoOus (Tadauiiel, 'OCTH).

PabGouass yueOnasi mporpamma no aucuumiude b.1.1.14 «MartepuanoBeneHuey
COCTaBJICHa B COOTBETCTBUU ¢ TpeOoBanusamu DenepanbHoro ['ocymapcTBeHHOTO
oOpazoBatenbsHOro cranaapra BO ¢ yuerom pexkomenaanuii OOIT BO no HanpasieHUo
20.03.01 "TexHochepHas 6e30macHOCTD" W y4eOHOTO IUIaHA IO MPOQPUITIO TTOATOTOBKU
«3amuTra B 4Ype3BBIUANHHBIX CUTYAIMAX, NMPOMBINIICHHAS W TOXapHas 0e30MacHOCTb,
oXpaHa Tpyaa»

o
/ / Tuxonos JI.A/

PaGouyto mporpammy cocTaBui
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17. Jlono/iHeHus1 1 MI3MEHEHUs B pado4eil mporpamMme

PaGouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadenpsl
« » 20 rojaa, npoTokos Ne

3aB. kadeapoi / /

Buecennblie u3MeHeHus yTBEpKIeHbI Ha 3acenanuu Y MKH

« » 20 _ rogma, npoTokon Ne
[Ipencenarens YMKH / /
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