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 TUCIUILINHE
b.1.1.16 «MaTepuaJIoOBEICHHUE)
Hanpasnenue noarorosku (21.03.01) "Hedrerasopoe sieno”
[Tpodunb MoAroToBKHU "DKCIIyaTaIus U 00CTYKUBAaHNE TEXHOJIOTHYECKUX 00BEKTOB
He(dTerazoBoro NpoM3BOACTBA"

dbopma 00yueHus1 — OYHO-3a04YHAas
Kypc — 3

ceMecTp — 5

3a4€THBIX ETUHUIL — 3

4acoB B HEACIIO — 3

Bcero yacoB — 108

B TOM YHCJIE:

nexuun — 8

KOJUTOKBUYMBI — HET
MPaKTUYECKHUE 3aHATUSA — 6
nabopaTopHbIC 3aHATHS — 6
camocTosTenbpHas padora —88
9K3aMEH — HET

3auer —5 cemecTp

PI'P —Her

KypcoBasi paboTa — HET
KypCOBOM IPOEKT — HET

Pabouyas nporpamma obcysxaeHa Ha 3acesanun Kapeapsi OTM
«22» __wions 2022 rona, nporokos Ne 12

5 e
W.o0. 3aB. kadeapoii 2z /Tuxounos JLLA./

Y

Pabouas nporpamma ytBepxjeHa Ha 3aceianun YMKH HOI'JQ

«27» __wiona 2022 ropa, nporokos Ne 5
[Ipeacenarens YMKH Mﬂesxnna H.JL/

OHurensc 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
UCIOJIb30BaHus B TexHuke. dopmupoBaHue 3HAHUW M YMEHUUA IO BHIOOPY H
NPUMEHEHUIO COBPEMEHHBIX MATEpPUATIOB JJisi M3TOTOBJIICHUS H3IENUA B 00JACTH
npodeccuoHanbHOM eI TeIbHOCTH.

3amaun nmpenojaBaHus TUCIUIUIMHGI SIBISIETCA W3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJIICHUM, TPOUCXOMAIIMX B Marepuajgax IpUd BO3ACHCTBUM HA HUX Pa3JIMYHBIX
(akTOpOB B YCIOBHUSIX MPOM3BOJICTBA U SKCIUIyaTalldd, YCTAHOBJIEHUE 3aBHUCHUMOCTD
MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU MAaTEpHANIOB, H3yYEHHE TEOPUH U
MPAKTUKHU PA3IUYHBIX CIIOCOOOB YIIPOUHEHHSI MAaTEPUATIOB, 00ECIIEYNBAIOIINX BBICOKYIO
HAJEKHOCTh U JOJIOBEYHOCTh JAETAJNICH MAalIMH, WHCTPYMEHTAa M JPYTUX H3JCIHN
po(heCCUOHATILHON e TENIbHOCTH.

2. Mecmo oucuunnunst 6 cmpykmype OIIOII BO

JucuuminHa «MaTtepuaioBeeHUE» MPEACTaBISIET COOOM AUCIUILIMHY 0a30BOM
gactTu obmenpodeccuonanpHoro mwkiaa (b.1.1.16) ocHOBHOW 00pa3oBaTeNbHON
nporpaMMel OakanaBpuara mo Hampasiaennto 21.03.01 «HedrerazoBoe aenoy.

K «BXOAHBIM 3HAaHUSAMY», YMEHHSM W KOMIIETCHIHSIM 0OydYaromierocs
bopMmynupyroTcs HE0OXoAUMbIE TPeOOBaHUS MPH OCBOCHUU JIaHHOW NUCIMIUIMHBI U
NPUOOPETEHHBIM B PE3yJbTaTe OCBOCHUS MPEANMICCTBYIOMMX AUCHUIUINH. [lepeueHn
JTUCIUIUINH, YCBOCHHE KOTOPBIX CTYJIEHTaMU HEOOXOIMMO Il YCBOCHHUS JTaHHOU
JTUCHUIUIMHBL: «MaremaTtukay, «DPusnkay, «Xumus». HeoOXoauMoCTh N3yUeHHS ITHX
JTUCITUTUINH OOBACHSIETCS COoJIepKaHUEM 00eCTIeunBaeMbIX UMHU KOMIIETEHITUN, KOTOPHIE
BKJIFOYAIOT BXOJIHbIE TPEOOBAHUS JIJISI U3YUCHHUS AUCIUILTUHBI «MaTepuanoBecHUE.

3HaHUA, TIOJYYCHHBIC TMPU HW3YYEHUW JTUCHUILIMHBI «MaTepuamoBeacHue)
HEOOXOJIUMBI JIJISI OCBOSHHUSI MOCTEAYIONUX TUCHUILUIHH: «OCHOBBI TPOCKTUPOBAHUS,
«Koppo3us u 3ammra OT KOppo3uu HedTerazoBoro o00pynoBaHus», «TexHonorus
KOHCTPYKIIMOHHBIX MaTepuaioBy, « DU3NKO-XUMHYECKHUE CBOMCTBA BellleCcTBY, «Pacuer
U KOHCTPYHPOBAaHWE MAIllMH W aIlllapaToB» M TOJTOTOBKE K HAMKMCAHWIO BBITYCKHOMN
KBTU(PUKALUOHHOUN pabOTHI.

3. Tpebosanusa K pezyromamam 0c60eHUss OUCYUNTUHbL

W3yyenne JUCHUIUIMHBI ~ HaMpaBlieHO Ha  (POPMUPOBAHUE  CIIEAYIOIIMX
komrnereHuii: OITK-4.

- Ccmoco0eH TMpOBOAUTH H3MEpeHHMs U HaOmoJaeHHSA, o00pabaTbiBaTh U
IPEJCTaBIATh SKcrepuMeHTanbHblie qanHbie (OITK-4).

B pe3ynbrarte 0CBOCHUS TUCHMUILUIMHBI 00yUYarOITUNCS TOHKEH:
3uame:



— 3aKOHOMEpPHOCTH IMPOLIECCOB KPUCTAIUIM3AIMN U CTPYKTYpPOOOpa3oBaHUs
METaJUIOB M CIUIABOB, OCHOBBI HX TEpMOOOPAOOTKH, CIOCOOBI 3aIIUThI
METaJJIOB OT KOPPO3UH;

— KJaccu(UKaAIHUIO U CIIOCOOBI OTYUYEHUSI KOMIIO3UITMOHHBIX MAaTEPHAJIOB;

— NpPUHIUIOBI BHIOOpPA KOHCTPYKLUHMOHHBIX MAaTe€pUaioB [Js NPUMEHEHHS B
IIPOU3BOJICTBE;

— METOAMKY  TPOBEACHHUS  DKCIEPUMEHTANbHBIX  HMCCIEIOBAaHUNA  C
UCIIOJIb30BAaHUEM CTaHAAPTHOTO 000PYI0BaHUS Jab0OpaTOpUU;

— CTPOEHHUE U CBOMCTBAa MaTE€pPUAIOB, METObI UX HCCIIECIOBAHUS;

— KJacCH(PHUKAIUIO MaTepHaioB, MOJUMEPOB, METANIOB U CIUIABOB, HX
00JaCTH IPUMEHEHUS.

Ymemy:

— pacro3HaBaTh U KIACCU(PUIMPOBATH KOHCTPYKLUMOHHBIE M CHIPHEBBIE
MaTepHuaJibl 10 BHEIIIHEMY BHy, IPOMCXOXKACHUIO, CBOMCTBAM;

— ONpPEIENATh BUABl KOHCTPYKLIMOHHBIX MaTEPUAIIOB;

— BBIOMpATh MaTEpHAIIbl ISl KOHCTPYKIMI MO UX HA3HAYEHUIO U YCJIOBHUSIM
AKCILTyaTallNH;

— TPOBOAUTH U 00pabaThiBaTh pe3yJbTaThl MCCIEAOBAHUS U HCIBITAHUSA
MaTepuaoB.

Braoems:

— uH(popMaIueil 0 CBOMCTBAX U MPUMEHEHUH Pa3IMUHbIX MaTepUasoB;

— HaBBIKAMH MPaBUIILHOTO BHIOOpA MaTEpUaIOB UCXO/IS U3 aHAIM3a YCIOBUI
AKCILTyaTallMK U MPOU3BOJICTBA,;

— HaBbIKAaMH Ha3HAYCHHS TEPMOOOPAOOTKU MATEPHAIIOB;

— HaBbikamu 10 ompeneneHU0 (PU3MKO - MEXAHHMYECKUX CBOWMCTB
MaTepHuaoB;

— HaBBIKOM [IOJIb30BAaHUSA [AKETOB MPOrpaMM MPEJHA3HAYEHHBIX IS
UCCJIEI0BAHMS M IPOTHO3UPOBAHUS CBOWCTB MATEPUAJIOB.

Kon n naumenoBanue komrnerennuu | Koa u HauMeHOBaHWE WHIUKATOPA JOCTIKEHUSI KOMIIETEHITUN
(pe3ynbTat OCBOEHUS) (cocTaBusironiei KOMIIEHTEHITNH )

NJI-1 onk-4 3HaeT TEXHOJIOTHIO IPOBEACHUS TUITOBBIX
SKCIIEPUMEHTOB Ha CTaHAAPTHOM 00OpY/I0BaHUHU B
71a60paTOPUH U Ha TPOU3BOJICTBE.

OIIK-4. CiocobeH mpoBOAUTD

U3MEpEHUs U HaOIOICHUS, NJ1-20nk-4 YMmeeT 00pabaThIBaTh pe3yIbTaThl HAYIHO-
o0OpabaThIBaTh U MPEJICTABIATh HCCIIEA0BATEIBCKON IEITEIBHOCTH, UCIIOJB3YS
9KCIIEPUMEHTAJIbHBIE JAHHbBIE CTaHJapTHOE 000PYI0BaHUE, IPUOOPHI U MATEPUAIIBI.

NJ1-3onk-4 BrnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHUS C
HCIIOJIb30BAaHUEM MAKETOB IIPOrPaAMM.




Kon w namMeHOBaHME WHIWKaTOpa
MOCTHIKEHUS KOMIIETEHIINU

HanmeHoBaHMe TIOKa3arTest OIICHUBaHUS
(pe3ynbrara 00ydeHus 0 TUCITUTLINHE)

HN-1 onk-4 3HaeT TEXHOJIOTHIO
MPOBEICHHUS TUIIOBBIX
AKCIIEPUMEHTOB Ha CTaHAAPTHOM
000pyJ0OBaHUHU B J1aOOPATOPUU U
Ha MPOU3BOJICTBE.

3Haer METOJIUKY U TEXHOJIOTUU MPOBEICHUS
AKCHEPUMEHTAIBHBIX HCCIICIOBAHUN CBOWCTB MaTepUalIOB C
MIPUMEHEHHUEM CTaHJIaPTHOTO 00OPYIOBaHHMS.

NJI-20nk-4 YMeeT oOpabaThiBaTh
pe3yJIbTaThl HAYYHO-
HCCIIC/TIOBATEIILCKOM JIeSITEIIbHOCTH,
WCIIOJB3YS CTAaHAAPTHOE
00opyaoBaHue, MIPUOOPHI U
MaTepHUabl.

YMeer o0pabarbiBaTh W MPUMEHSITH PE3yabTaThl HAYYHBIX
UCCIIC/IOBAaHWI  CBOMCTB  pas3iMYHBIX  MAaTEpPHAJIOB  C
UCIIOJIb30BAaHWEM CTAHJAPTHBIX METOJUK, OOOpYyIOBaHUS H
puOOpPOB.

N /1-30mk-4 BaageeT TeXHUKOM
SKCIIEPUMEHTHUPOBAHUS C
HCHOJb30BaHUEM ITaKETOB
MPOrpamMM.

Bnaneer HaBbIKaMHU TEOPETUUYECKOTO U IKCIIEPUMEHTAIBLHOTO
UCCIICIOBAHUSI  PA3JIMYHBIX MaTepHaJOB XUMHUYECKUX H
He(Tera3oBbIX MPOU3BOJCTB, B TOM YUCJIE C UCIOJIb30BAaHUEM
[aKeTOB IpPOrpaMM IMpeAHAa3HAYEHHBIX ISl UCCIIEAOBAaHUS U
IIPOrHO3MPOBAHUS CBOWCTB MaTEpUaJIOB

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

Ne Ne | Ne
Mo- | Hene | Te Haumenosanue Yacrel
oy- | 7o | Mbl TEMBI
BIE
Jlex- | Komnok- | JIabopa- | Ilpak-
Beero | uum | Buymsl | TopHble | TMuec- | CPC
KHe
1 2 3 4 5 6 7 8 9 10
4 cemectp
ATOMHO-KpHCTaNTNYECKOE
1 1 1 | crpoenue u cpoiictBa Metauos | 11 1 10
¥ CIUIAaBOB
1 2.3 2 | Kpucrammszanum MeTasios. 12 1 1 10
Haxkien, npen u
1 4-5 3 | pexpUCTaIM3al[HOHHbIE 13 1 1 1 10
HPOLIECCHI.
1 6-7 4 Crpoenue cmaBos. JlparpaMMel 17 1 1 1 14
COCTOsIHHUsI, WX aHaJInu3.
1 8-9 5 | JKene3oyriepoaucTeie CIUIaBHI. 15 1 1 1 12
10- Teopus u MpaKTUKa
2 12 6 TEPMHUIECKOI 00paboTKH CTajH. 15 1 1 1 12
Cranu OOBIKHOBEHHOT'O
13- KauecTBa W CHELHAIBHOTO
2 14 7 | HasHaueHus, 13 1 1 1 10
KOHCTPYKIOHHBIC,
MHCTPYMCHTAJIbHBIC  CTAM U




CIIJIaBBI.

15-
16

Craqy M CIUIaBBI C OCOOBIMH
cBOMcCTBaMH. [[BETHBIC METaJIbI
8 | u cmmaBel. Hemerammnueckue 12 1 1
Marepuaibl. KoMITO3UITHOHHBIC
MaTepHaIbl

10

Bcero

108 8 6

88

5. Cooepircanue 1eKYyUOHHO20 Kypca

Bcero
qJacoB

No Tema nexuuu
nexknuu | Borpockl, oTpadaTeiBaeMble Ha JICKIIUU

YyebHo-

METOINYECKOE
oOecrieuenue

3 4

5

Tunbl KPUCTAIIIMUECKUX CTPYKTYP, UX XapaKTEPUCTHKA.
1 Hedextor aTOMHO-KPHCTaNINYECKOTO CTPOCHHUS.
Kpusas Oxunra.

[1-5]

TepmoauHaMuyeckue  OCHOBBI  CaMONPOM3BOJIBHOM
IIEpBUYHOM Kpucraumsauuu. Pasmep xpucramwios. He
CaMONPOM3BOJIbHAs ~ NEpBUYHAs  KPUCTAJUIM3ALUS,
OCHOBBI Mo u(pULIMpOBaHUS, MOIU(PUKATOPBI
TYTOILUIABKME W IOBEPXHOCTHO AaKTHBHBIE. BropmuHas
KpHUCTaJIU3alUs.

[1-5]

MexaHu3M XONOJHOM TIACTUYECKON JedopMaruu.
[Mnactuyeckas neopmanust B MeTayax. BiausiHue Ha
2 CBONCTBA. Bosspar. Otppix.  Ilomuronumzanus.
Pexpucramnmmsanus NepBUYHAsS u BTOpPUYHAs.
JlmarpaMMbl pekpuUCTaINIM3alU

[1-5]

I'eTeporenHsle CTPYKTYypHI.

XUMUYECKUE COENMHEHHUST H UX Pa3sHOBUIHOCTH.
TBepasle pacTBOpel. PacTBOpPEI Ha OCHOBE OJHOW W3
KOMIOHEHT. OrpaHMyYeHHblE M  HEOTrpaHUYCHHbIE
TBEpIbIE PACTBOpHI. TBepble pPacTBOPbl Ha OCHOBE
XUMHYECKUX COCIUHECHUIM.

YnopsnoueHHble  TBEpAbIE  PacTBOpPHL.  MeTomasl
IOCTPOEHHUSI TMArpaMM COCTOSAHMSA. MeToabpl aHanu3a
quarpaMM  COCTOsiHUSL  (mpaBmiio a3, TPaBUIIO
KOHIIGHTpalluii) Ha OpPUMEpPE AHarpaMMbl COCTOSIHUS
TSt ciy4das HEOrpaHWYEHHOU pPacTBOPUMOCTH
KOMITOHEHT B TBEPAOM COCTOSIHUH.

AHanu3 auarpaMMm COCTOSIHHUSI TBOWHBIX CIUIABOB: JJIS
Cly4das OrpaHMYEHHOW PAaCTBOPUMOCTH KOMIIOHEHT B
TBEPJIOM COCTOSIHUM; IS ciy4ast ITOJTHOU
HEpPAaCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHUU U
TSI ciay4das oOpazoBaHus YCTOMYMBBIX
MIPOMEKYTOUHBIX COCIUHEHUN.

[1-5]

KommonenTs! u ¢a3bl B cIuiaBax enes3a C YIriiepoJIoM.
AHanu3 1uarpamMmbl COCTOSTHUS KEJI€30 — LIEMEHTHT.

[1-5]




JlnarpaMma COCTOSIHUSA CIUIaBOB JKene30 — Tpadur.
[Iponeccnr rpadutuzanuu. Knaccupukanus criaBos.
Craiu  u uyrynel. CTpykTypa, CBOWCTBa |
MPUMEHSEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEphIX,
MOJU(DUIIMPOBAHHBIX U BHICOKOMTPOYHBIX UYTYHOB.

[IpeBpamenuss 1npu  HarpeBe JO  ayCTEHUTHOIO
cocrosiHus. [IpeBpalenue aycTeHnTa Npu OXJIaXACHAN
n nepeoxnaxzacHuu. llepauTHoe — mpeBpalleHHeE.

beitnutHoe MpEeBpAIllCHUE. MaprencutHoe
npespaiieHue. [IpeBpaiieHus npu oTImycke CTaju.

[IpakTuka TepMOOOPabOTKH. HarpesarenbHbie
ycTpoicTBa.  OxyaxJaaroomue cpeabl. 3ammra  OT
OKUCJICHUS npu TepmMooOpaboTKe. Buner

tepmooOpaboTku ctanmu. OTxur cramu. Hopmanuzamus
CTaJIH.

3akanka cramu. Beibop Ttemmeparyphl. OXxiaxkaeHHE.
BHyTpeHHue — HampsbkeHHsS.  3aKalMBacMOCTb U
MPOKaJIMBaeMOCTh cTaqu. CrnocoObl 3aKalku CTaju.
OTtmyck CTaJlu. O6paboTka XOJIOZOM.
Tepmomexannveckast 00pabOTKa.

[ToBepxHOCTHOE ymHpouHeHHE cTand. [loBepXHOCTHas
3aKaJika. XHUMHUKO-TEpMUYECKas 00paboTka.
Lemenranus.  AsortupoBaHue. HuTporemeHTarus.
Juddysnonnas merammmzanusi.

[1-5]

Crann  OOBIKHOBEHHOTO  KayecTBa,  MapKUpPOBKa,
Ha3HaueHWe u  obOysactu  mpumeHeHus. Cramu
CMELUANIbHOTO Ha3HAUEHUs: JUIsl JIMCTOBOM U 0OBEMHOM
LITAMIIOBKM; HAarapTOBaHHbIE CTajd; aBTOMATHbIE
cranu. JlerupoBaHHble cTanu. BiusHue nerumpyronimx
JJIEMEHTOB HAa CTPYKTypy M CBOMCTBa  CTaJIeH.
Knaccugukanus 1 MapkupoBKa cTanei.

KoHcTpyKlIMOHHBIE CTali ¥ HMX Pa3HOBHJIHOCTHU:

LIEMEHTYEMBIE, yllydl1aeMble, IpPYXUHHBIE,
HIapUKOIOIIINITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOMUTEIIBHBIE U apMaTypHBIE. CrpykTtypa,

TepMooOpaboTKa, Ha3HAYEHHE U 00JIACTU TTPUMEHEHUS
KOHCTPYKIIMOHHBIX CTaJei.

WuctpymenTanpHble cTamu W criaBbl. Cramm s
PEXYIIUX UHCTPYMEHTOB: YIJIEPOIUCTHIE,
JIETUPOBaHHBIE, OBICTPOpPEKYILIHE.
Meramiokepamuueckue TBepAable criaBbl. Ctamu ams
HU3MEPHUTCIIbHBIX HMHCTPYMCHTOB. Cramn JIs1 IITaMIIOB
neGopMHUPOBaHUS B XOJIOJHOM U FOPSTYEM COCTOSHUSIX.

[1-5]

Koppo3suonHocTrolikue cranu U cruiaBsl. JKapoynopHsie
CTaJM U CIUIaBbl. MarHUTHBIE U HEMAarHUTHBIE CTANIU U
crutaBpl.  CTanm W CIUIaBbl  MOHWKEHHOTO U
MTOBBILIEHHOTO AIIEKTPOCONPOTUBIICHHUS.
CeepnipoBogauku. CTany W CIUIaBbI ¢ OCOOCHHOCTSIMU
MOJAYJSL YIOPYTOCTH W  TEIUIOBOro Kodd¢uimeHTa
pacipeHusl.

CmunaBel Ha ocHOBe Menu. JlaryHu u O6pon3bl. CrutaBbl
Ha OCHOBE altoMuHUA. JluteliHbie u neopMupyembie

[1-5]




CIIJIaBHBI.

[Tpunon

HEMCTANIMYCCKUX
MaTCpHrabl

)51

0a00UTEL.

MaTepHaoB.

Knaccudukanus
KomMmo3unuonusie

6. Cooepircanue KONIOKEUYMOB

KomnnokBuymbl mporpaMMoil 1 y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7. Ilepeuens npakmuyeckux 3aHamuil

TEMBI

Bcero
JacoB

Ne
3aHATUNA

Tema nIpakTUYECKOTO 3aHATHS.
Bompocsl, otpabatsiBaeMble Ha
MIPAKTUYECKOM 3aHSTHUU.

YyebHo-

METOINYECKOE
o0ecrieueHue

1

4

5

TepMmoanHamMmuueckue
CaMONPOU3BOJIBHON

Kpuctam3auuu. Pasmep
He  camomnpou3sBoabHas

OCHOBBI
MePBUYHOMN
KpPHUCTAJIJIOB.
nepBUYHAS

KpUCTaJJIN3alus, OCHOBBI
MOJIU(UIIMPOBAHUS, MOIU(PHUKATOPHI
TYTOIJIABKHE U TTOBEPXHOCTHO AKTHBHBIE.
BropuuHas KpucTanan3ammsl.

[1-6]

Mexanu3M  XOJOJHOM  INIACTHYSCKOM
nedopmarum. [Inactuueckas
nedopmarusi B Metaiax. BrnusHue Ha
CBOICTBA. Bo3sspar. OTOpIX.
[Tonuronunsanusi. Pexpucramnunsanus
NepBUYHasi M BTOpuYHas. Jluarpammsl
PEKPUCTATUTU3 AT

[1-6]

I'ereporeHHbIE CTPYKTYPHI.

XuMudeckue COCIMHECHUA n nux
pPa3sHOBUIHOCTH. TBepible  pacTBOPBHI.
PactBoppl Ha  oCHOBE OmHOW U3
KOMIIOHEHT. OrpaHuyeHHbIe u
HEOTPpAaHUYEHHBIE TBEPABIE pPAaCTBOPHL.
TBepable  pacTBOpl  Ha  OCHOBE
XUMHNYECKUX COG)IHHGHHﬁ.
VYnopsiioueHHbIe TBEpIblE PAaCTBOPHI.
MCTOJII)I MMOCTPOCHUA auarpaMmm
COCTOSIHUSI. MeToJlbl aHanu3a JuarpaMm
cocrossHusl  (mpaBmwio (a3, TMPaBHIIO
KOHLIEHTPALUii) Ha TIPUMEpE AUarpaMMbl
COCTOSIHUS JUIsl Cilydasl HeOTpaHMYEeHHOM
PAaCTBOPUMOCTH KOMIIOHCHT B TBCPAOM
COCTOSTHUHU.

AHanu3 JuarpaMMm COCTOSHUSL JTBOMHBIX

[1-6]




CIUTABOB: JUISI Cllydas OTPaHHUYCHHOU
pPacTBOPUMOCTH KOMIIOHEHT B TBEPAOM
COCTOSIHMM;  JJII  Ciy4as  IIOJIHOH
HEPaCTBOPUMOCTH KOMIIOHEHT B TBEPAOM
COCTOSIHMM W JJIs cliydas 0Opa3oBaHUs
YCTOUUYHUBBIX MIPOMEXKYTOUHBIX
COCTUHEHUN.

KomnoneHTsl U ¢a3el B crjiaBax jxenesa
C yIIepoJoM. AHaiM3  AMarpaMmbl
COCTOSIHUS JKEJIE30 — LIEMEHTHT.
JluarpamMmma COCTOSIHUSI CIUIABOB JKEJIE30
— rpadut. Ilpomeccer rTpaduTHzanuy.
Knaccudpukanmms cruraoB. Cranmu
yyrynbl.  CTpykTypa, cCBOWcTBa |
IPUMEHSEMOCTh OE€lbIX, OTOENEHHbIX U
CEpBbIX, MO (UITIPOBAHHBIX U
BBICOKOIIPOYHBIX YYT'YHOB.

[1-6]

[IpeBpamenus pu Harpeese 10
aycTeHUTHOro coctossHus. IIpeBpamienue
ayCTCHUTA npu OXJIAXKACHHUU u

MIEPEOXJIAKACHUH. [TepnutHOE
IpeBpalicHue. beHHUTHOE IpeBpalleHHE.
MapreHcutHOe IIPEBPALICHHUE.
[IpeBpamieHus npu OTIIYCKE CTaH.

IIpakTuka TEPMOOOPAOOTKH.
HarpearenbHbie YCTPOUCTBA.

Oxnaxjaromue cpeapl. 3ammra  OT
OKHCJICHUsSI TIpU TepMooOpadoTke. Buapl
TepMooOpaboTku cranmu. OTKHUT CTalu.
Hopmaimsanus cranu.

3akanka cTanu. BpiOop Temmeparypsl.
Oxnaxnenue. BHyTpeHHHE HanpsKeHUs.
3aKkaaMBaeMOCTb U MPOKAIMBAEMOCTh
ctanu. Crioco0Os! 3akanku ctanu. OTmyck
CTaJH. O6paboTtka XOJIOIOM.
Tepmomexannyeckas 06padoTKa.
[loBepXHOCTHOE  YNpOYHEHHE  CTaJIU.
[ToBepxHOocTHast  3akajika.  XHUMHKO-
TepMuueckass oOpaborka. llemenTarius.
A3oTHpoBaHUeE. HurpouemenTanusi.
Juddy3nonnas merammzanusi.

[1-5]

BnusiHue Jermpyromuyx 3J€MEHTOB Ha
CTPYKTYPY 51 CBOICTBA CTajen.
KoHcTpykuimOHHBIE ~ CTamu W UX

Pa3HOBUAHOCTH: LIEMEHTYEMBIE,
yillydlIaeMsble, pYXKUHHBIE,
LIapUKOIOAINITHUKOBBIE,

BBICOKOIIPOYHBIE,  CTPOUTENbHBIE U
apMaTypHbIE. Crpykrypa,

TepMo0oOpaboTKa, Ha3HAYCHUE W 00JIACTH
IIPUMEHEHHUs KOHCTPYKLIIMOHHBIX CTAJIEH.
WHCcTpyMeHTaIbHBIE CTAIM W CIUIABEHI.

[1-5]




Crann uid pexylux HWHCTPYMEHTOB:
YIJIEPOJUCTHIE, JIETUPOBAHHBIE,
OBICTPOpPEKYIIHE.

8. Ilepeuens nabopamophuvix pavom

Ne Bcero HaumenoBanue j1aboparopHoii padoTsl. 3axanus, Y4eOHo-
TeMbl | YacoB | BOIPOCHI, 0TPadaTbIBaeMble HA J1a00PATOPHOM 3aHATHH MeToAnYecKoe
olecreyeHue

1 2 4 3

BrnusHue cremeHu XonoaHOW aedopManuu Ha CTPYKTYpy H [16,17]
3 1 CBOMCTBA METAJLJIOB.
BnusHue TemmepaTypsl HarpeBa Ha CTPYKTYpy U CBOICTBa
X0JI0HOAE(HOPMUPOBAHHOTO METAIIIA
Mertamiorpadguieckuii aHaIM3 METaJUIOB U CILJIABOB. [14,20,21]

4 1 JrarpaMmma cOCTOSIHUS KENE30YTIEPOIUCTHIX CILIABOB.
YabpTpasBykoBas 1eEKTOCKONHS IeTaJICH.
H3ydeHne MUKPOCTPYKTYpBI CTaJId B PABHOBECHOM [7,8]

5 1 COCTOSTHUH.
M3yueHne CTpYKTYphl 1 MEXaHUYECKHUX CBOIMCTB YYT'YHOB
H3mepeHne TBepAOCTH METAIUIOB U CIUIABOB [9,10,15,18,19,
W3ydeHue CTpyKTyphl cTajeil B HEpaBHOBECHOM COCTOSTHUU 22,23]
OTtnyck 3aKajaeHHOMN CTallu.

6 1 OnpeneneHre NPOKaIUBaEMOCTH CTaJIH.
W3yueHre MUKPOCTPYKTYPBI CTaTbHBIX JeTalel Tmocie
[IEMEHTAIIH
MapKkHupoBKa ¥ Ha3HAYCHUE CTAIIEH

7 1 N3yueHre MUKPOCTPYKTYPbl HHCTPYMEHTAIbHBIX CTajJel [11]
CIJIABOB

8 1 N3y4eHne CTpyKTyphl LIBETHBIX CIIJIABOB [12,13]
MUKPOCTPYKTYPHBIN aHAJIN3 IJIACTMACC

9. 3a0anusa 0aa camocmoamenvHol padbomupl CyOeHmMos
Ne Bcero Bomnpocsl 1151 caMOCTOATENIBHOTO U3YyYECHUS YyebHO-
TEMBl | 4acoOB METOAMYECKOE
o0ecrnieuyeHue

1 2 3 4
Tumbl  KpUCTAIMYECKUX  CTPYKTYp, HMX  XapaKTepPHCTHUKA.

1 10 JledekTbl aToMHO-KpUCTaIUInYecKoro crpoenus. Kpusas Onunra. [1-6]
TepmoauHaMuyeckue OCHOBBI CaMONPOHM3BOJILHOW TMEPBUYHOM
Kpuctaumm3anud. Pasmep kpucramioB. He camonpownsBosibHast

2 10 NEepBUYHAs  KPUCTAUIM3AIUs, OCHOBBI  MOJU(HUIIMPOBAHUS, [1-6]

MOAU(UKATOPBl TYTOIUIaBKHE M TIOBEPXHOCTHO AaKTUBHBIE.
Bropuynas kpucramumsanus.




10

Mexauusm XOJIOTHOM IUIACTHYECKOU nedopmariu.
[Tnactuueckas pedopmarus B MeTasiax. BiusHue Ha cBOCTBA.
Bo3sspar. OtapIx. [Tonuronuzarus. Pexpucrannuzanus
NepBUYHAs U BTOpUYHas. /luarpaMMbl peKpuCTauIM3alun

[1-6]

14

I'eTeporennsie CTPYKTYpHI.

XUMUYECKUE COECAUHEHUS M HX Pa3HOBUAHOCTH. TBepiabie
pactBopbl. PacTBOppl Ha OCHOBE OJHOM W3 KOMIIOHEHT.
OrpaHnyueHHbIEC U HEOTPAaHUYEHHBIE TBEP/IbIE pacTBOPHI. TBEp/ibie
pacTBOPBI HA OCHOBE XUMHUYECKUX COCTUHEHUN.

YnopsanoyeHHble TBEpPAbIE pacTBOPbL. MeETOAbl MOCTPOEHUS
IUarpaMM CcOCTOsiHUA. MeToabl aHanu3a JAuarpaMM COCTOSIHHS
(mpaBuyio ¢a3, mpaBUIIO KOHIICHTPAIMI) HA IPUMEPE TUArPaMMBbI
COCTOSIHMSL JJIsi  CiIy4ass HEOTPAaHWYEHHOM pacTBOPUMOCTH
KOMIIOHEHT B TBEPAOM COCTOSTHUH.

AHanu3 auarpaMM COCTOSIHUSL JIBOWHBIX CIUIABOB: JUIS Cilydast
OTPAaHUYECHHOM  PAacTBOPUMOCTH  KOMIIOHEHT B  TBEpPIOM
COCTOSIHMM; JIJISl CIIy4asi OJIHOM HEpacCTBOPUMOCTH KOMIIOHEHT B
TBEPAOM COCTOSIHUM W JUISI CJIydas OOpa3OBaHUS YCTOWYMBBIX
MIPOMEXKYTOUHBIX COCTUHEHMII.

[1-6]

12

Kommonents! u (pa3bl B cIimaBax skenes3a ¢ yriepoaoM. AHalu3
JarpaMMbl COCTOSTHUS JKeJIe30 — IIEMEHTHT.

JluarpaMma COCTOSIHUS CIUIaBOB kene30 — rpadut. [Ipouecce
rpadutnzanuu. Knaccudukamus cmiaBoB. CTalid U 4YyTyHBL
CtpykTypa, CBONCTBA U MPUMEHIEMOCTh O€JBbIX, OTOCICHHBIX U
CepbIX, MOJIM(UIIMPOBAHHBIX U BEICOKOMPOYHBIX YYTYHOB.

[1-6]

12

[IpeBpamienuss npu HarpeBe [0 AayCTEHUTHOI'O COCTOSIHHUSL.
[IpeBpamieHne ayCTeHUTA NPU OXJIAKIACHUHU U MEPEOXIIAKIACHHUH.
[lepnutHOE [IpEBpAlLICHUE. beitnutHOE [IpeBpAalllCHUE.
MapreHcutHoe mnpeBpaiieHue. [IpeBpamieHuss Inpu  OTIyCKe
CTaJIH.

IIpaktuka TtepmooOpaboTku. HarpeBarenbHble —yCTpoiicTBa.
Oxnaxparomuye  cpeapl.  3ammra OT  OKHUCJIEHHS  IIpU
TepMooOpaboTke. Buasl TepmooOpaboTku cramu. OTKHUT CTalH.
Hopmanmsanus cranu.

3akanka  crand.  Bpibop  Temmeparypsl.  OxJaxJIeHHE.
BryTpenHue HanpshkeHus. 3aKaauBaeMOCTh U IPOKAIMBAEMOCTh
crami. CnocoObl 3akanku ctamu. Otmyck cramu. OO6paboTka
xoJnosioM. Tepmomexanuyeckas o0padboTka.

[ToBepxHOCTHOE ympouHeHue cranu. [loBepXHOCTHas 3akajka.
XuMmuko-tepMuyeckasi oopadotka. LlemenTanus. AzotupoBaHue.
Hutpouementanus. Juddy3nonHas MeTaumusanus.

10




Cramu OOBIKHOBEHHOTO KadecTBa, MapKHPOBKA, HA3HAUYCHUE H
obnactu npumeHeHus. CTanu CHEIUAIBHOTO HA3HAYCHUS: IS
JUCTOBOM M OOBEMHOH IITAaMIIOBKH; HAarapTOBaHHBIC CTaH;
aBTOMATHLIC CTau. JlerupoBaHHbIE CTau. Bmusgune
JICTUPYIOLIMX HJIEMEHTOB Ha CTPYKTYPY M CBOMCTBa CTaJICi.
Krnaccudukanus u MapKupOBKa CTaJICH.

KoHCTpyKIIMOHHBIE CTAIM U MX PAa3HOBUIHOCTU: LIEMEHTYEMBbIE,
yJlydlllaemble, MPYKUHHBIE, IAPUKOMNO/IIITUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENIbHBIE U apmaTypHbie. CTpyKTypa,
TepMooOpaboOTKa, Ha3HauYeHHWE W  O0JIaCTH  MPUMCHCHHUS
KOHCTPYKIMOHHBIX CTaJICH.

NuctpymenTanbable ctanu W crutaBbl. CTanu i pexyLIUX
WHCTPYMEHTOB: YIJIE€POIUCTHIE, JICTUPOBAHHBIE,
ObICTpOpeXKymue. MeTauTOKepaMUYeCKUe TBEPIbIC CIUIABHIL.
Cranu nns u3MepUTENbHBIX UHCTPYMEHTOB. CTalld JIs IITaMIIOB
ne(hOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

KopposuonHocToiikue cTanu U criiaBbl. KapoynopHbIe CTanu U
CIUIaBbl. MarHUTHBIE 1 HEMAarHUTHBIC CTAJIH U CIuiaBbl. CTany u
CIUIaBbI MIOHUKEHHOT'O U MOBBIIIEHHOTO 3JIEKTPOCOMPOTHBIICHUS.
CeepnpoBognuku. CTaiad U CIUIaBbl ¢ OCOOCHHOCTSIMU MOJYJIsS
8 10 YIPYTOCTH U TEIUIOBOTO KO3(PPUIIMEHTA pacIIuPEHHUS.

CrnnaBel Ha ocHOBe Menu. Jlatynu u 6pon3bl. CruiaBbl HA OCHOBE
amomunus. Jlureitnsie u aegopmupyemsie criaBbl. [lpunon u
0a06utel. Knaccudukanus HeMETAJUIMYECKHX MaTEpUAJIOB.
Komno3unuoHnHble MaTepuaibl

10. Pacuemmno-zpaguueckan paboma

Pacuetno-rpadumueckas pabora mporpaMMod W y4eOHBIM IUTAHOM  HE
peayCMOTpPEHA.

11. Kypcosas paboma
KypcoBas paboTa nporpamMmoii 1 y4eOHbIM TUTAHOM HE TTPETyCMOTpPEHA.
12. Kypcoeoit npoexkm

KypcoBoii mpoekT mporpammoit 1 y4eOHbIM TIJIaHOM HE MPETYyCMOTPEH.

13. @ono ouenounwvix cpedcme 0Jis1 NPOGEOEHUA NPOMENCYMOYHOU AMmMeCmayuu
odyuarwowuxca no oucyuniune (M00yio)

CreneHb CPOPMHUPOBAHHOCTH Y CTYJICHTa KOMIICTCHIIMHA, IPEIYCMOTPEHHBIX
y4eOHBIM TUUTAHOM, OIEHUBAETCS TPEIoIaBaTeNieM Ha BCEX ATamax y4eOHOro mporecca
KaK B pe3yJibTaTe HAOJIOJACHHUS 3a ero padoToi B ayaAuTOpUsX (J1a00paTopusx), Tak U 1O
pe3ysbTaTaM BBITIOJIHEHUSI HHIMBUIYaTbHBIX 3aaHnii. ONrucaHue KPUTEPUEB U TITKAIBI
OIICHUBAHUS JaHO B TaOIUIAX.
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B mporecce ocBoeHuss 00pa30BaTENBHON MPOrpaMMbl Y OOYYaroIIerocsi B XOJe

N3ydCHUA  OUCHUILIINHBI

«MaTepI/IaJIOBeI[CHI/Ie»

JOJIDKHBI

oO1IeKynbTypHBIC U TIpodeccroHabHbie KommereHimu (OITK-4):

YPpOBHM OCBOCHUSI KOMITETCHIIUA

OBITH

chopMUpOBaHbI

Nunexc CIOCOOCH MPOBOUTH U3MEPEHUs U HAOII0IeH I, 00pabaThIBaTh U MPEACTABIATh
OIIK-4 SKCIIEPUMEHTAJIbHbIE JaHHbIE
Crynenun ITokasaTenu oLeHKH Texnomorun OTnuunTeNIbHBIE CpenctBa u
YpOBHEM pe3yabTaToOB dbopmMupoBaHUs MIPU3HAKU TEXHOJIOTHHI
OCBOEHHUS OLIEHKH
KOMIICTCHITUH
[Toporossiii 3Haer: Jlekuun, BocnpousBoaur | IIpaktuyeckue
(ymoBiers.) . 3aKOHOMEPHOCTU | MPAKTHYECKHE OCHOBHEIC paboTsl
MPOIIECCOB 3aHATUSA IIOHATHS, 3HAE€T | BBIITOJHEHBI c
KPUCTAJUTU3ALUN i METO/bI, HEOOJIBIITUMU
CTPYKTYypOOOpa3oBaHus IPOLEAYPHI, 3aMeYaHusIMH,
METaJlJIOB U  CILJIABOB, CBOIICTBa, HMECIIUCH
OCHOBBI 1504 OpUBOIUT (PAKThI, | 3aTPyJHEHUS TMpU
TepMOOOpPabOTKH, UIEHTU(DUIINPYET, | OTBETE Ha
CII0COOBI 3aIIUATEI naet 0030pHOE JIOMOJIHUTEIbHBIE
METaJUIOB OT KOPPO3HH; OITHCaHHE. BOIIPOCHI;
. KJIaccu(pUKaIUI0 He MeHee 60%
U CIOCOOBI TMOJTyYEHUS MPaBUIILHBIX
KOMITO3UIIMOHHBIX OTBETOB npu
MaTepHuasos; BBIIIOJTHCHUH
. TIPUHIIUIIBI TECTOBBIX
BbIOOpA 3a/laHul;
KOHCTPYKIIMOHHBIX HE BIIOJIHE
MaTepuasoB JUIS 3aKOHYCHHBIC
MIPUMEHEHUS B BBIBOALI B OTBETE
MIPOU3BO/ICTBE; Ha BONPOCHI Ha
. METOAUKY 3a4eTe
MIPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIIeJOBAHMI c
HCIOIb30BaHUEM
CTaHJApTHOTO
obopynoBaHus
nmabopaTopuu;
. CTpPOEHHUE u
CBOMCTBA MaTEpHAJIOB,
METO/BI 1709
HCCIICIOBAHUS;
. KJIacCU(UKAIUIO
MaTepHuaosB,

HOHI/IMepOB, MCTAJIJIOB U
CIUIaBOB, HX 00JacTH

12




IIPUMCHECHHS.

YmMmeer:

. pacrnos3HaBaTb U
KJ1accu(UIMpoBaTh
KOHCTPYKLIHOHHBIE u
CBIPBEBBIE  MaTepUabl
II0 BHEUIHEMY BHZY,
IIPOUCXOXKACHHUIO,
CBOMCTBaM;

. OIpEEIATh
BH/IBI
KOHCTPYKLIHOHHBIX
MaTEepUasoB;

. BbIOMpAThH
MaTepuabl Ui
KOHCTPYKLMHA 10  HX
HA3HAYEHUIO "
YCIIOBUSIM
JKCIUTyaTaluu;

. IIPOBOAUTH "
o0OpabaTsIBaTh
pE3yJIbTaThI
HCCIIEIOBaHUS u
UCIIBITaHUSI MAaTEPUAJIOB.
Bnapneer:

. uHpopmanueit o
CBOMCTBax u
IIPUMEHEHUN
Pa3IMYHbIX MaTepUasoB;
. HaBbIKaMU
MpaBWJIBHOTO  BbIOOpa
MaTEpUaJIOB HCXOId U3
aHanusa YCIIOBHU
JKCIUTyaTaluu u
MIPOU3BO/ICTBA;

. HaBbIKaMU
Ha3HAYCHUS
TEPMOOOPaObOTKH
MaTepuasos;

. Hapikamun 1o
ompeneneHuo GU3NKO -
MEXaHUUYECKUX CBOWCTB
MaTepuasos;

. HaBBIKOM
MOJIb30BAHUS  TaKETOB
IIpOrpaMm
MpelHa3HAYeHHBIX IS
HCCIIEIOBaHMS u
IIPOrHO3UPOBAHUS
CBOMCTB MaTe€pHUaJOB.
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[IponBunHyTHIN
(xopor1o)

3Haer:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpHUCTaUTU3AI[IH u
CTPYKTYypOOOpa3oBaHus
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CHIOCOObI 3aIUTHI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKALIUIO
U CIIOCOOBI TMOJIyYCHHS
KOMITO3UIIUOHHBIX
MaTepHaoB;

. MIPUHIIMIIBI
BEIOOpA
KOHCTPYKLIMOHHBIX
MaTepHaJloB TSt
MIPUMCHCHHUS B
MIPOU3BO/JICTBE;

. METOTUKY
MIPOBEICHUS
HKCIIEPUMEHTATBHBIX
HCCIIeJOBaHUH c
WCTIOJIb30BaHUEM
CTaH/IapTHOTO
o0opyoBaHUs
nabopaTopuu;

. CTpOCHHUE "
CBOMCTBa MaTepuasoB,
METO/TbI 170:¢
UCCIIeTOBAHMUS;

. KJIacCu(PUKaIIIO
MaTepuanos,
MOJTUMEPOB, METAJUIOB H
CIUIaBOB, WX o0xactu
MIPUMCHCHHS.

YmMmeer:

. pacrio3HaBaTh H
KJIacCCU(UITUPOBATH
KOHCTPYKIIMOHHBIE u
CBIDBEBBIC  MaTepUaibl
10 BHENIHEMY BWIY,
MIPOUCXOKICHHUIO,
CBOMCTBaM,;

. OTIpeNIeNATh
BH/IBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuaibl TUIS
KOHCTPYKIIMH 10  HX

Brisisasier
B3aMMOCBSI3H,
KJaccuuiupyer,
YIOPSAOYNBAET,
UHTEPIPETUPYET,
[UTAHUPYET,
MPUMEHSIET
3aKOHBI,
pealln30BHIBAET,
UCIIOJIB3YET.

[IpakTnueckue

paboThI
BEIIIOJIHEHBI
HEOOJIBIITUMH
3aMEYaHHUAMU,
HMEJIUCH
HeOOJIbIIINE
HETOYHOCTH
OTBETE

pu
Ha

JOITIOJIHUTCIIbHBIC

BOIIPOCHI;

HE MeHee
MPaBUJIbHBIX
OTBETOB
BBIIIOJTHEHUH
TECTOBBIX
3aJaHuM;
HMEIOTCS

75%

pu

HerpyObie OIMUOKHU
WIM  HETOYHOCTHU

IIpU  OTBETE
BOIIPOCHI
3auere

Ha
Ha
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Ha3HAYEHUIO u
YCIOBUSAM
JKCIUTyaTaluy;

. POBOJIUTH "
00pabaThIBaTh
pe3yJIbTaThl
UCCIIeTOBaHUS u
UCTIBITAaHUS MaTEPHAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBax u
MIPUMECHCHHUH
Pa3IMYHBIX MaTepUasoB;
. HaBBIKAMU
MPaBWJIBHOTO  BBIOOpaA
MaTEepUAIOB HCXOMIS W3
aHanu3a YCIIOBUM
OKCILTyaTaIH u
MIPOU3BO/ICTBA;

. HaBbIKaMU
Ha3HAYCHUS
TepMOOOpabOTKH
MaTepHaJoB;

. HaBpikamu 1o
onpeneeHuo GU3NKoO -
MEXaHUYECKUX CBOMICTB
MaTepHaloB;

. HABBIKOM
MOJTb30BaHUS  ITaKETOB
MpOrpaMm
MpeIHa3HAuYEHHBIX  JUIS
UCCIIeI0BaHUS u
MIPOTHO3UPOBAHHS
CBONCTB
MaTepuaaoB.3HAeT:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpUCTAILTU3AIUU u
CTPYKTYPOOOpa30oBaHUs
METaJIJIOB M  CIIJIABOB,
OCHOBBI 170:¢
TEpMOOOPabOTKH,
CII0COOBI 3aIUThI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI IMOJTyYeHHS
KOMITO3UITHOHHBIX
MaTepuasos;

. MIPUHIIMIIBI
BbIOOpa
KOHCTPYKLIMOHHBIX
MaTepHaoB VIS
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IIPUMCECHCHUA B

IIPOU3BOJICTBE;
. CTPOCHHE "
CBOMCTBA MaTepHaJIOB,
METOJIbI ux
UCCIICIOBAHMNS;

. KJ1accu(pUKaLUIO
MaTEepHaIOB,

MOJINMEPOB, METAJIJIOB U
CIUIaBOB, HX o00JacTu
MIPUMEHEHHS.

Ywmeer:

. pacro3HaBaTh U
KI1accu(UIMpoBaTh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIC  MaTepUaIbI
10 BHEUIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOICTBaM;

. OTIpeIeIATh
BH/IBI
KOHCTPYKLIHOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuabl TUTST
KOHCTPYKIMH TIO0 UX
Ha3HAYCHUIO "
YCIOBUSIM
IKCILTyaTaIuu;

. MPOBOUTH
WCCIICTOBAHUS u
UCIIBITAHUS MaTEPUAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBAxX u
MIPUMEHEHUH
Pa3IMYHBIX MaTePUAJIOB;
. HaBBIKAMU
MPaBWJIBHOTO  BbIOOpaA
MaTepUajIoB HCXONs U3
aHanusa YCIIOBHM
IKCILTyaTaIluu "
TIPOU3BO/ICTBA;

. HaBbIKaMHU
Ha3HAYCHUS
TEPMOOOPaObOTKU
MaTepHasoB;

. HaBpikamu 1o
ompeneaeHuo GU3NKO -
MEXAHUYECKHX CBOMCTB
MaTepUasoB.
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Beicoknii
(oTnM4HO)

3Haer:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpHUCTaJUTU3AIIH u
CTPYKTYypOOOpa3oBaHus
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CHIOCOObI 3aIUTHI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI TMOJIyYCHHS
KOMITO3UIIUOHHBIX
MaTepHaoB;

. MIPUHIIMIIBI
BEIOOpA
KOHCTPYKLIMOHHBIX
MaTepHaJloB TSt
MIPUMCHCHHUS B
MIPOU3BO/JICTBE;

. METOTUKY
MIPOBEICHUS
HKCIIEPUMEHTATBHBIX
HCCIIeJOBaHUH c
WCTIOJIb30BaHUEM
CTaH/IapTHOTO
o0opyoBaHUs
nabopaTopuu;

. CTpOCHHUE "
CBOMCTBa MaTepuasoB,
METO/TbI 170:¢
UCCIIeTOBAHMUS;

. KJIacCu(PUKaIIIO
MaTepuanos,
MOJTUMEPOB, METAJUIOB H
CIUIaBOB, WX o0xactu
MIPUMCHCHHS.

YmMmeer:

. pacrio3HaBaTh H
KJIacCCU(UITUPOBATH
KOHCTPYKIIMOHHBIE u
CBIDBEBBIC  MaTepUaibl
10 BHENIHEMY BWIY,
MIPOUCXOKICHHUIO,
CBOMCTBaM,;

. OTpeNeNsTh
BH/IBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuaibl TUIS
KOHCTPYKIIMH 10  HX

AHaJIM3UpPYET,
JHUArHOCTHUPYET,
OIICHUBAET,
MIPOTHO3UPYET,

KOHCTPYHPYET.

[IpakTnueckue
paboThI
BBIIIOJIHEHBI ~ 0€3
3aMEUaHHUi,
CTYJIGHT CBOOOJHO
OTBEYACT Ha
JIOTIOJTHHUTEIILHEIC
BOIIPOCHI;

He wMenee 90%
MPaBUIIbHBIX
OTBETOB npu
BBIIOJIHCHHH
TECTOBBIX
3aJIaHMUI;
CTYJIEHT ymeeT
OTIEpUPOBATH
CHEIHAJIbHBIMU
TEPMUHAMHU,
UCIIOJIB3YET B
OTBETE
JIOTIOJTHUTEIILHBIN
Marepual,
WJUTIOCTPUPYET
TEOpPETUYECKHUE
ITOJIOKECHUS
PaKTUYECKUMHU
npuMepamMu

npu OTBETE Ha
BOITPOCHI Ha
3a4eTe
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Ha3HAYEHUIO u
YCIOBUSAM
JKCIUTyaTaluy;

. POBOJIUTH "
00pabaThIBaTh
pe3yJIbTaThl
UCCIIeTOBaHUS u
UCTIBITAaHUS MaTEPHAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBax u
MIPUMECHCHHUH
Pa3IMYHBIX MaTepUasoB;
. HaBBIKAMU
MPaBWJIBHOTO  BBIOOpaA
MaTEepUAIOB HCXOMIS W3
aHanu3a YCIIOBUM
OKCILTyaTaIH u
MIPOU3BO/ICTBA;

. HaBbIKaMU
Ha3HAYCHUS
TepMOOOpPabOTKH
MaTepHaJoB;

. HaBpikamu 1o
onpeneeHuo GU3NKoO -
MEXaHUYECKUX CBOMICTB
MaTepHaloB;

. HABBIKOM
MOJTb30BaHUS  ITaKETOB
porpaMm
MpeIHa3HAuYEHHBIX  JUIS
UCCIIeI0BaHUS u
MIPOTHO3UPOBAHHS
CBONCTB
MaTepuaaoB.3HAeT:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpUCTAILTU3AIUU u
CTPYKTYPOOOpa30BaHUS
METaJIJIOB M  CIIJIABOB,
OCHOBBI 170:¢
TEpMOOOPabOTKH,
CII0COOBI 3aIUThI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI IMOJIyYEHHS
KOMITO3UITHOHHBIX
MaTepuasos;

. MIPUHIIMIIBI
BbIOOpa
KOHCTPYKLIMOHHBIX
MaTepHaoB VIS
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IIPUMCECHCHUA B

IIPOU3BOJICTBE;
. CTPOCHHE "
CBOMCTBA MaTepHUaJIOB,
METOJIbI ux
UCCIICIOBAHMNS;

. KJ1accu(pUKaLUIO
MaTEepHaIOB,

MOJINMEPOB, METAJIJIOB U
CIUIaBOB, HX o00JacTu
MIPUMEHEHHS.

Ywmeer:

. pacro3HaBaTh U
KI1accu(UIMpoBaTh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIC  MaTepUaIbI
10 BHEUIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOICTBaM;

. OTIpeIeIATh
BH/IBI
KOHCTPYKLIHOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuabl TUTST
KOHCTPYKIMH TIO0 UX
Ha3HAYCHUIO "
YCIOBUSIM
IKCILTyaTaIuu;

. MPOBOUTH
WCCIICTOBAHUS u
UCIIBITAHUS MaTEPUAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBAxX u
MIPUMEHEHUH
Pa3IMYHBIX MaTePUAJIOB;
. HaBBIKAMU
MPaBWIBHOTO  BBIOOpaA
MaTepUajIoB HCXONs U3
aHanusa YCIIOBHM
IKCILTyaTaIluu "
TIPOU3BO/ICTBA;

. HaBbIKaMHU
Ha3HAYCHUS
TEPMOOOPaObOTKU
MaTepHasoB;

. HaBpikamu 1o
ompeneaeHuo GU3NKO -
MEXAHUYECKHX CBOMCTB
MaTepUasoB.

19




[TpakTiueckne pabOThl CUMTAIOTCA YCIEIIHO BBINOJHEHHBIMU B  Clydae
IPEIOCTaBIICHUSI B KOHIIE 3aHSTHM, OTBEICHHBIX HA BBIMOJIHEHUE 3TOM pabOThI, OTYETA,
BKJIIOYAIONIETO TEMY, XOJl pabOThl, COOTBETCTBYIOIIME PHUCYHKH W TMOANUCH (IIpH
HaJIM4YMK), U OTBETE Ha BOMpPOCHI (3amure) 1o teme padbotsl. Illkana oneHuBaHus —
«3a4TEHO» / «HE 3aUYTEHO». «3aUTEHO» 3a MPAKTUYECKYI0 paboTy CTaBUTCS B Ciyyae,
€CJIM OHA IMOJIHOCTHIO U MPABUIIBHO BBITIOJHEHA, U TIPU 3TOM OOYYarOIIMMCS MTOKa3aHO
CBOOOJIHOE BJIaJICHHE MaTepuasioM Mo aucuurimHe. «He 3aureno» craBuTcs B ciiydae,
€clid TpakTUdeckas padoTa BBINOJIHEHA HEBEPHO W/MIM HE TOJHOCTBIO, M OHa
BO3BpAILla€TCAd CTYAEHTY Ha J0pabOTKy, a 3aTéM BHOBb CHAETCAi Ha MPOBEPKY
MPENO/IaBaTelo.

CamocrosiTenbHas paboTa CUMTAETCA YCHEIIHO BBIIOJHEHHOW B  Cly4ae
MPEAOCTABIICHUS OTYETA MO KAXKJI0M Teme. 3aJlaHue JUIsl OTYETa COOTBETCTBYET MMyHKTY
9 paboueii nporpammbl. OLIEHUBAHWE OTYETOB MPOBOJUTCS MO MPHUHIMUILY «3a4TEHO» /
«HE 3auTE€HO». «3auTeHO» BBICTABISETCS B CiIydae, €CiId OT4eT oO(opmileH B
COOTBETCTBUM C KPUTEPUSIMH:

- TpaBUIBLHOCTH OGOpPMIICHHUS OT4YeTa (TUTYJIbHAs CTpPAHUIIA, OTJIABJICHHUE U
odopmIIeHHE UCTOYHHUKOB);

- YPOBEHb PACKPBITHSI TEMBI OT4YETa / IPOPAOOTAHHOCTH TEMBI;

- CTPYKTYpPUPOBAHHOCTh MaTepHana;

- KOJIMYECTBO MCHOJIB30BAHHBIX JINTEPATYPHBIX HCTOYHHUKOB.

B ciydae ecnu kakoi-mmOo0 U3 KpUTEPUEB HE BHIMIOJIHEH, OTYET BO3BPAILAETCS HA
TOpaboTKY.

B koH1e ceMecTpa 00yyaroluiicsi MMCbMEHHO OTBEYAET HA TECTOBBIC 3aJIaHUA,
coliepKalire BOMPOCHl MO M3y4eHHOMY Marepuany. OLeHMBaHUE TECTOBBIX 3aJaHU
MPOBOJIUTCA MO MPUHLHUIY «3a4yTE€HO» / «HE 3auyTeHOo». B KadecTBe KpuUTEpHUEB
OLICHMBAHUS UCIOJIb3YETCS KOJUYECTBO MPaBUIIbHBIX OTBETOB. [Ipu oTBeTe Ooiiee uem,
Ha 60 % BONPOCOB BBHICTABISIETCS «3aUTEHO», B CIy4a€ MEHBIIETO KOJIUYECTBA
NPaBUWJIBHBIX OTBETOB CTABUTCS «HE 3aUYTECHO».

Bonpocet 014 3auema

1. N300pa3zure nuarpaMMy COCTOSHUSI JBOMHBIX CIUIAaBOB JUIsL CiIydasl IOJHOU
pacTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHUHM, HaHecute obsactd (a30Boi
OJIHOPOJTHOCTH, MOCTPONTE KPHUBYIO KPHUCTAJUIM3alMU C MPUMEHEHHEeM mpaBuia (a3,
OTIpeIeNIUTe XUMUYECKHUI cocTaB (a3 B IByx(da3zHoN 001acTH, onpeaenutre oobeMsl a3z
B AByX(a3Hoil 001acTH, 1aiiTe XapaKTEepUCTUKY CIIJIaBa B TBEPJOM COCTOSTHUU.

2. W300pa3ute auarpaMMy COCTOSIHMSI JBOMHBIX CIJIABOB I cCJliydas IOJIHOM
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHMU, HaHecuTe oO0jacTu (a3zoBoil
OJTHOPOJHOCTH, IS O SBTEKTHYECKOTO CIIJIaBa MOCTPOMTE KPUBYIO KPUCTAIIM3ALUU C
MpuUMeHEeHneM TpaBwia (a3, omnpeaenuTe XUMUYECKUd cocTtaB (a3 B AByX(aszHOU
obnactu, ompenenute oobeMbl (a3 B AByx(da3HOW 00macTv, NalWTe XapaKTEPUCTHKY
CIUIaBa B TBEPAOM COCTOSIHUU.

3. HM3oOpaszute auarpammy COCTOSIHHSI JBOMHBIX CIUIABOB JJIS ClIydas OTpaHUYEHHOU
pPacTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUHM, HaHecuTe obsactu (a30Boit
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OJTHOPOJHOCTH, JJIA 32 ABTEKTUYECKOTO CILIaBa MOCTPONTE KPUBYIO KPUCTAILIM3AINH C
IpUMEHEHHEM TMpaBuia (a3, ompelneinuTe XUMHUECKui coctaB ¢a3 B JByxdazHO
obnactu, ompeaenute ooObeMbl (a3 B AByXdazHOM 00JacTH, JalTe XapaKTEPUCTUKY
CIJIaBa B TBEPOM COCTOSIHUH.

4. H3obpasute AuarpaMMy COCTOSIHHSI JBOMHBIX CIUIABOB JUIS CiIydasi OOpa3oBaHHUS
YCTOMYUBBIX  MPOMEKYTOUHBIX  COCIMHEHM, HaHecutre oOnacth  (pa3oBoii
OJHOPOJHOCTH, Ul CIUIaBa COJEPIKAIEro YCTOWYMBOE MPOMEKYTOUHOE COCIUHEHHE
MOCTPONTE KPHUBYIO KPUCTAUIM3ALMK C TMPUMEHEHHEM TmpaBmia ¢a3, OINpeaeIuTe
XUMHUYECKUN cocTaB (a3 B JaByx(dasHoi obOmactu, ompenenutre oO0bembl (a3 B
nByx(ha3Hoi 001acTu, 1aliTe XapaKTepPUCTUKY CIJIaBa B TBEPAOM COCTOSIHUH

5. MUM3oOpasute amarpammy coctosiHus cruiaBoB Fe — FesC, nanecute obnactu
($a30BOIl OTHOPOTHOCTH, VISl TUTIOBBIX CIVIABOB MOCTPOIMTE KPUBYIO KPUCTAIIU3ALINU C
IpUMEHEHUEM IpaBuwia (a3, ONpeAeNuTe XUMUYECKUU cocTaB (a3 B AByX(a3zHOU
o0JjacTu MpH pa3IMYHBIX TeMIlepaTypax, ONpeAesuTe Mpu 3TOM 00beMbl (a3, naiite
XapaKTEPUCTHUKY CIUIaBa B TBEPAOM COCTOSTHUM.

6. UM300pa3urte nuarpaMMy COCTOSHUS CIUIaBOB jKeJie30 — rpadut, HaHecuTe o0IacTu
(a30BOI1 OJTHOPOIHOCTH, ISl TUIIOBBIX CIUIABOB IMOCTPONTE KPUBYIO KPUCTAILIIM3ALUU C
OpUMEHEHUEM MpaBuia (a3, ompenenuTe XUMUYECKUl cocTaB (a3 B JByX(paszHOU
o0JacTu MpH pa3IMYHBIX TeMIlepaTypax, ONpeAesuTe Mpu 3ToM 00beMbl (a3, naiite
XapaKTEPUCTHUKY CIUIaBa B TBEPAOM COCTOSTHUM.

7. [Ipy>xuHbl U3rotoBistoTCs U3 ctanu 651°. HazHaubTe pexxuMbl TEPMOOOPAOOTKU U
onuiuTe (pazoBbie MPEBPALIECHUS U CTPYKTYPY CTaJH.
8. 3yOuarbie kosieca U3roToBIstOTCA M3 cTtanu 40P u MOJKHBI MMETh BBICOKYIO

MOBEPXHOCTHYIO TBEPAOCTh MpU BA3KOM cepaueBuHe. Ha3zHaubTe pexuMBbl
YOPOYHSIOWIEH TEpMOOOPaOOTKM M ONMUIIUTE (a30Bble MPEBpPAUICHUS U CTPYKTYpPY
CTaJIH.

9. Banbr penykropa msrotosisitorcs 3 cranu 40X U JOJDKHBI UMETh HAWIy4llee
COoueTaHHe MPOYHOCTH U BA3KOCTH. Ha3zHaubTe pexxuMbl TEPMOOOPAOOTKU U ONMHULIUTE
(pa3oBbIE MIPEBPALLEHUS U CTPYKTYPY CTAJIH.

10. 3Be3m0oukM LIETTHOM Mepenayd HU3TOTOBISIOTCA U3 CTalu 45 W JOJKHBI UMETh
BBICOKYIO ITOBEPXHOCTHYIO TBEPAOCTb IPH BA3KOW cepaueBuHe. HazHaubTe peKUMBI
YOPOYHSIONMIEH TEPMOOOPAaOOTKM M OMUIIUTE (ha30BbIE MPEBpAIICHUS U CTPYKTYpPY
CTaJIH.

11. H3meputenbHbI HHCTPYMEHT — IpoOKa u3roronieHa u3 ctanu 15XH. Haznaubte
TEPMOOOPAOOTKY, OMUIIUTE PEKUMBI, (Pa30BbIE IPEBPAILLECHUS U CTPYKTYPY CTaJH.

12.  3yb6uno usrotomieHo w3 cranu Y7A. HasnaubTe TepmMoOOpabOTKY, OMUIIUTE
NPEBpPAILECHUS U CTPYKTYPY CTaJIH.

13. ®pes3a wusrororneHa u3 craau P18. HasnaubTe TEpMOOOpPaOOTKY, OMUIIUTE
pexXUMBI, (Pa30BbIC MPEBPAIICHUS U CTPYKTYPY CTaJIH

14.  Cgepna uzrotoBisitorcs u3 cranu POMS. Haznaubte pexxuMbl TEpMOOOPaOOTKY U
onuiuTe PazoBbie NPEBPAIICHUS U CTPYKTYPY CTaJH.

15. Hanaiika TokapHOTO pe3lia u3roroBieHa u3 ciiapa BK8. Onuinre TeXHOI0THIO
W3TrOTOBJICHHSI, CTPYKTYPY U CBOMCTBA
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16. Tena kaueHuss NOAIIMIHUKOB u3roToBistorcs u3 cramu IX10. Ha3naubte
PEXKHUMBI YIPOUHSIOWEH TepMOOOpaOOTKM M onuiuuTe (ha30Bble MpEBpalllEHUus U
CTPYKTYPY CTaJH.

17. MeronoM r1iyOOKOH IITaMIIOBKH 3a HECKOJBKO IEPEXOJI0B HM3rOTABIUBAIOT
aetanu u3 ctand 10me. Onummre TepMOOOPabOTKY U CTPYKTYypHbIE W3MEHEHMS
IPOUCXOIAIINE ITPH TOM.

18. HanuneHuku wusroraBnuBarorcs u3 ctanu Y 10. HasnaubTe TepmMooOpaboOTKY,
ONUIIUTE €€ PEXKUMBI, (Ha30BO-CTPYKTYpPHBIC NPEBPAIICHHUS W KOHEUHYIO CTPYKTYPY
CTaJIH

19. T'mnp3a UMIAMHIpPA BHYTPEHHETO CTOpaHus M3roTaBiuBaceTcs u3 ctanu 38XMIOA
U J0JDKHA 00JaJaTh BBICOKOM IMOBEPXHOCTHOM TBEPIOCTBIO UM H3HOCOCTOMKOCTBIO.
Ha3naubTe ynpouHSIOUyI0 TEepMOOOpPaOOTKY, ONUIIUTE pPEXKUMBI, (Pa3oBbie U
CTPYKTYPHBIE MIPEBPAIICHUS U CTPYKTYPY CTAJIH B YIPOUHEHHOM COCTOSIHUU.

20. 3yOuaThie Kosieca U3roTOBISIOTCS U3 cTayn 12XH3A u 10JKHBI UMETh BBICOKYIO
NOBEPXHOCTHYIO  TBEPJOCTh IpU BA3KOM cepaueBuHe. Ha3zHaubTe  peKUMBI
YIPOUHAIOIIEH TepMOOOpabOTKM M omnumuTe (Ha30Bble MPEBPALICHUS U CTPYKTYpY
CTaJIH.

21. Banbl peaykTopa M3rOTOBISIOTCA U3 CTald 45 M JOJDKHBI MMETh HaWIy4llee
COYETAaHWE NPOYHOCTH M IUIACTUYHOCTH. Ha3HaubTe peXUMBI yHPOYHSIOMIEH
TepMOOOPaOOTKU U onuIINTE (Ha30BbIe MPEBPAILIEHUS U CTPYKTYPY CTaJIN

22. VYxaxWuTe HazHAYCHHE W 00JACTH MPUMEHEHUS HIKE MEPEUMCICHHBIX CTallei U
crutaBoB: Ct.6¢cm, 12X2H4A, 40XT'®, Ac20XT'HM, 65T'A, LIX 20CT, V7, P9, 9XC,
Cr.2ch, 15X, 40X, A30, 60C2, , Y13, P6MS, X, Ct.3nc, 15X, 451", AC14, 50XTA,
X 10, Y8A, PO9®5, 9X, Cr.3kn, 18XT", 40I', A35, 70, IIIX 4, YV13A, P6M3, Cr.1nc,
20XH, 40, A11, 55C2, LIX 15CT, Y8, P9, Ct.1kn, 12XH2, 50, A20, 65, IIIX 15, V10,
P12, Cr.0, 20XH, 40, Al12, 50I', Y7A, P18, XBI, Cr.6nc, 14X2H3MA, 50XH,
AC30XM, 60C2X®DA, V11, 11X, Cr.5I'me, 15X2M, 30XM, AC38XIT'M, 60C2XA,
V7A, POKI10.

Ilepeuens 6onpocos Kk Ik3ameny
DK3aMEeH He MPEAYCMOTPEH YICOHBIM IIJIAHOM.

TecToBBIE 3aJaHHUA 10 TUCIUILINHE

1. OCHOBBI T€OPUH CIJIABOB

1.1. KOJIMMECTBO ATOMOB, ITPUXOAAIINXCSA HA OAHYSJIEMEHTAPHYIO SYEHKY B OIIK
PEHIETKE

1)2;2)4;3)2;4)4

1.2. KOJIMHECTBO ATOMOB, ITPUXOAAIINXCA HA OAJHYSJIEMEHTAPHYIO SYEWKY B IV
PEHIETKE

1)2;2)4;1)2;2)4

1.3. KOJIMHECTBO ATOMOB, ITPUXOAAIINXCSA HA OAHYSJIEMEHTAPHYIO SIYEVIKY B I'K
PEILIETKE

1)2;2)4;3)6;4)8
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1.4. CIIOCOBHOCTbH METAJIJTA OBPA30OBBIBATH PA3HBIE TUITbI KPUCTAJUIMYECKUX
PEHIETOK

1) anuzoTpomust; 2) Tekerypa; 3) noaumMopdusm; 4) H30TPOITHOCTH

1.5. HEPABHOMEPHOCTb CBOVMCTB KPUCTAJIJIA B PA3JIMYHBIX KPUCTAJIJIOTPAOUUYECKUX
HATIPABJIEHUSX HA3BIBAIOT

1) nukBarmeii; 2) aHu3zoTpomuei; 3) TekcTypoii; 4) mommmophruzMomM

1.6. TUDIOTHOCTb JUCJIOKAITUI B U3IEJINN, U3TOTOBJIEHHOM XOJIOJIHOM IIITAMIIOBKOM
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em?

1.7. JE®EKT KPUCTAJUIMYECKO! PELIETKHU, I[TPEACTABJISIOLLNI COBOM KPAW JINILIHEN
IMOJIVIINIOCKOCTH

1) BakaHcus; 2) nuciokanus; 3) rpaHuiia 06J0ka; 4) rpaHuIa 3epHa

2. Kene3oyraepoancroie CIIABbI
2.1. ®A30BBIM COCTAB CITJIABA, COAEPXXAIIETO 0,8 % C I10 MACCE, TTPU1
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LEMEHTHT; 3) PeppuT U LeMEHTHT; 4) peppur
2.2. ®A30BBII COCTAB CIIJIABA, COJAEPXKAIIEIO 3 % C, [TIPU TEMIIEPATYPE 900 °C
1) aycTeHUT; 2) ayCTEHUT U LEMEHTHT; 3) neae0yput; 4) dhepput
2.3. COOEPXXAHUME YT'JIEPOA (ITO MACCE B ITPOIIEHTAX) B CILUIABE
SBTEKTOUJHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOIIIAS CTPYKTYPY IEPJIUT Y IEMEHTUT (BTOPUYHBIM)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIASI MAKCHUMAJIBHOE OTHOCUTEJIBHOE CYXEHUE
1) crans 10; 2) cranb 45; 3) V10A; 4) V8
2.6. CTAJIb, COJIEPXKAIIIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJIBHOE
KOJIMYECTBO HEMEHTUTA
1) cranb 10; 2) Y10A; 3) V8; 4) Y7A
2.7.9Y¥YT'YH, B KOTOPOM BECbH YI'JIEPO/I HAXOAUTCA B CBOBOAHOM COCTOAHUN U
I'PA®UTHBIE BKIIFOUEHUA UMEIOT [NTACTUHYATYHO ®OPMY
1) cepblil nepauTHBIN; 2) cepblil GeppUTHBI; 3) KOBKUM 4yTyH; 4) BBICOKOIIPOYHBIN

3. TepmMuueckass 1 XMMHKO-TepMHUUecKasi 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXOAIIEE ITPU HATPEBE JIOBTEKTOUHOU CTAJIN B
NHTEPBAJIE TEMIIEPATYP ACI — AC3
1) nepnuTo-aycTeHUTHOE; 2) (eppUTO-ayCTEHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) MEePIUTHOE
3.2. AYCTEHU3AILS ITPOMJIET BhICTPEE (ITPU ITIPOUMX PABHBIX YCJIOBUSX) B
CTAJIN C COAEPXXAHUMEM VYTJIEPOJIA
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 UYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAS CTAJIb BYJIET UMETbD BOJIBIIIYIO TBEPAOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) Y9; 4) ctans 30
3.6. TEMIIEPATYPA HAT'PEBA CTAJIN V7 I1OJ] 3AKAJIKY
1) Acl + (3050 °C); 2) Ac2 + (30 —-50 °C); 3) Ac3 + (30 —50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE [TIPABUJIbHOM 3AKAJIKU CTAJIU 35
1) MapTeHCHUT; 2) MapTEHCUT, AyCTEHUT OCTATOYHBIN; 3) MApTEHCUT, ayCTEHUT OCTATOYHBIHI, IEMEHTUT
BTOPUYHBIN; 4) MApTEHCHT, (peppuT

4. JIeFI/IPOBaHHbIe CTaJIM M CIlJIaBbI. HBeTHbIe MeETaJJIbI U CIIJIABbI HA UX OCHOBE
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4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJAEP2)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %

4.2. CPEAHEJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COZIEP2)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %

4.3. BBICOKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) 6omee 10 %; 4) 2,5 %

4.4, XUMUYECKUI DJIEMEHT, IIPUMEHSIEMBIN 1J151 JIETUPOBAHU S
KOPPO3MOHHOCTOMKNX CTAJIEN

1) Cr; 2) W; 3) Cu; 4) Mn

4.5. BBICTOPEXXYUIME CTAJIU JIETUPYIOT ... OCHOBHbBIM XUMWYECKNM
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. SHAUYEHHUE BYKBbBI “A” B MAPKE CTAJIA 38XH3A

1) congeprkanue aTrOMUHMS; 2) COIepKAHUE a30Ta; 3) BHICOKOKaueCTBEHHAs; 4) aBTOMAaTHas

5. HemeTa/uinueckne MaTepuaJibl H BLIOOP MaTepHasia il KOHKPETHOr0 Ha3HAYeHHs
5.1. ITPOCTBIMU IINTACTMACCAMMU HA3BIBAIOT
1) nonumeps! 6e3 106aBOK; 2) MOIMMEPHI M HATIOJIHUTENHN; 3) TIOJIMMEPHI H CTa0MIIN3aTOPBI;
4) moauMepsl U IIaCTU(UKATOPBI
5.2. B INIACTMACCHI JUUIS HOBBILIEHNUS MEXAHUYECKHX CBOMCTB JJOBABJISIIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPHUKATOPLI; 4) pereHepaT
5.3. BINTACTMACCHBI AJI 3BAMEJUIEHU S CTAPEHUSA JOBABJISAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPHUKATOPLI; 4) pereHepaT
5.4. BINIACTMACCHI JI1 YMEHBIIEHHW A XPYIIKOCTU AOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPUKATOPHI; 4) OTBEPAUTEND
5.5. BINTACTMACCHI AJIs1 COXPAHEHU S CTPYKTYPBI MOJIEKYJI JOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUDUKATOPDI; 4) OTBEPAUTEND
5.6. OTBEPAUTEJIN JOBABJIAIOT B IINTACTMACCHI
1) TepMoIUIacTUUHBIE; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BU/BI IJIACTMACC
5.7. HA3OBUTE CAMBII OTHEOITACHBIN TIOJIUMEP U [TOPUCTBIE TINTACTMACCHI HA
EI'O OCHOBE
1) nonuaTHIIeH; 2) HOAUCTUPOI; 3) oNuypeTaH; 4) CTEKIOTEKCTOIUT

14. Oopazosamenvhuovle mexnoaozuu

JUis  JIOCTMXKEHUS IUIAHUPYEMBIX pe3yibTaToB OOy4YyeHUs B JUCIUILIMHE
«MarepuanoBeieHUE» HCIOJIB3YIOTCA —pa3iU4Hble 00pa3oBaTeNbHbIE TEXHOJOTHH, B
TOM YHCJIE:

— nH(GOPMAIMOHHO-PA3BUBAIOIIME TEXHOJIOTHH, HAIIPaBJICHHbIE Ha ()OPMHUPOBAHKE
CUCTeMBbl 3HaHWH, 3allOMHHAHWE W CBOOOAHOE omepupoBaHue uMHU. Mcmomw3yercs
JCKIIMOHHO-CEMHUHAPCKUNA  METOJ,  CaMOCTOSITEIbHOE  HW3YyYeHHE  JIMTEpaTyphl,
IpUMEHEHHE HOBBIX UH(POPMALIMOHHBIX TEXHOJOTHH JUIsI  CaMOCTOSITEITLHOTO
MOTIOJTHEHNS 3HAHWH, BKIIIOYAsi UCIOIb30BAHNUE TEXHUUYECKUX U AJIEKTPOHHBIX CPE/ICTB
uH(bOpMaInu.
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— JINYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUN 00y4eHHUs, 00ECTICUHBAIOIINE B XO/1€
y4eOHOro nmpolecca Y4eT pas3jIiM4HbIX CIHOCOOHOCTEM OOydaeMbIX, CO3JaHUE
HEOOXOAUMBIX YCIOBMM JUISI Ppa3BUTHS MX HHIUBUAYAIbHBIX CIIOCOOHOCTEM,
pa3BUTHE  AKTUBHOCTM  JIMYHOCTM B y4eOHOM  mponecce.  JIMYHOCTHO-
OPUEHTHPOBAaHHBbIE  TEXHOJOTMM  OOY4YEHMs]  pealu3ylTcs B pe3yjbTare
MH/IMBHUIyaJIbHOTO OOLIEHMs MPENoJaBaTessl U CTYJEHTa IpU SKCIIPECC-OMpoce, MpH
BBIIIOJIHEHUN JIOMAallHUX WHAWBUAYAJIBHBIX 3aJaHUM, PEIICHUH 337a4 MOBBIIICHHOU
CJIO’KHOCTH, HA €KECHENICIIbHBIX KOHCYJIbTALMIX.

[IpakTUKyMBI, TPEHUHTH U 00YyYaIOIINe UTPHI SABISAIOTCA (POPMON HHIUBUYaTbHO-
IPYNIIOBOTO M MPAaKTUKO-OPUEHTUPOBAHHOIO OOY4YEHHsS HAa OCHOBE pEaJbHBIX WIIU
MOJIETIbHBIX CHUTYyalluii NPUMEHUTENbHO K BHAY M Tpodmio mpodhecCHOHaTHLHOU
nestenbHOCTH oOydaromierocs. [lpenogaBaTens Mpu NPOBEACHUHU 3aHATUH 3TUX (opm
BBINIOJIHSIET HE POJIb PYKOBOAUTENS, a (DYHKIHMIO KOHCYJbTAaHTA, COBETHHKA, TPEHEPA,
KOTOPBIA JIMIIb HaNpaBisieT KOJUIEKTUBHYIO pabOTy CTYJIEHTOB Ha MPUHATHE
[PaBUJIBHOTO PELICHMS. 3aHATUE OCYILIECTBIIIETCS B TUAJIOTOBOM PEXUME, OCHOBHBIMU
CyOBEKTaMU KOTOPOI'O SIBJISIOTCS CTYIEHTHI.

[Tpu opranu3zanuu y4eOHBIX 3aHSATUI UCIIOJIB3YIOTCS AKTUBHBIE U MHTEPAKTHBHbBIC
MeToapl oOydeHus: nuasor, Oecena, padora B komanze. llpemycMmoTpeHo uteHue
JEeKIMH C TPUMEHEHMEM  MYJbTUMEIMWHBIX  TEXHOJIOTMi.  BHeaynuropHas
camMocCTOsITeNIbHasl paboTa CTYAEHTOB IMPOBOJAUTCS C HCIOJIb30BAaHHUEM OHOIMOTEUHBIX
pPECYpCOB MHCTUTYTA, PECYPCOB ceTH VHTEPHET M JIOKAIBHBIX CETEBBIX PECYpPCOB
MHCTUTYTA.

15. Ilepeuens yueono-memoouueckoz2o odecneuenusn 0ia 00y4arnmuxcsa no
oucyuniune

Ochnoenasn numepamypa

1. Canynos, C. B. Marepuanoseaenue : yueoHoe nocodue / C. B. CanyHoB. — 2-¢
u3a., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — Tekct : anektpoHHbIi // JlaHb : 2MEeKTPOHHO-OMONMMOTEUHAsT CHUCTeMa. —
URL.: https://e.lanbook.com/book/168740 (mara obpamenus: 16.10.2021). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TIOJIH30BATEIICH.

2. MarepuanoBenenue : yueonoe nocodue / JI. A. bonaeipes, C. B. [laBbinoB, JI.
. Tlonosa, M. H. TwopskoB. — Bonorna : Uadpa-Unxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Texct: onekTpoHHslid / JlaHb : 2JIEKTPOHHO-
ombmmoreunass cuctema. — URL: https://e.lanbook.com/book/148345 (mara
obpamenus: 16.10.2021). —Pexxum noctyma: st aBTOpH3. MOTH30BaATEIEH.

Jlononnumenvhaa tumepamypa

3. MarepuasnoBeeHue A5l TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : yueOHOe mocooue /
O. P. T'anmumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. AGaymnuH. — CaHKT-

ITerepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TekcT :
ANEKTpOHHBIN //  JlaHb :  BJeKTpoHHO-OMOnMoreunas  cuctema. —  URL:
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https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TTOJIH30BATEIICH.

4. ApaboB, M. III. MarepuanoBeneHne W TEXHOJOTHS KOHCTPYKITMOHHBIX
MarepuaioB. JlabopaTopHbI TMpakTHKyM : ydeOHOoe mocobue s By3oB / M. 111
Apabos, 3. M. ApaboBa. — Cankrt-IlerepOypr : Jlanb, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Tekct : aneKkTpoHHBIN // JIaHb : ANEKTPOHHO-OMOIMOTEUHAs CHUCTEMA.
— URL.: https://e.lanbook.com/book/174969 (mata oOpamenus: 16.10.2021). —
Pexxum noctyma: A aBTOpU3. MOJIb30BATENCH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. IIpaktuka paboTel cC
MUKPOCKOTIAMHU JJI1 TEXHUYECKUX Ienel : yueOHuk aysa By3oB / O. B. EropoBa. — 3-e
u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — Texkcr : 3nexkTpoHHbI // JlaHb : 3nekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/180819  (mata oOpamenus: 16.10.2021). — Pexum
J0CTyMa: JUIsl aBTOPU3. MOJIb30BaTENIEH.

Memoouueckue ykazanus

7. Apremenko A.A., TuxonoB [[.A. U3yuyeHne MHKPOCTPYKTYpHI
YIJIEPOOUCTOM CTaJIM B PABHOBECHOM COCTOSIHUM: METOAWYECKHE YKAa3aHHUS K
BBITIOJTHCHUIO  JTAOOpaTOpHOH paboTel 10 Kypcy «MatepuanoBenenue»/ A.A.
Apremenko, [I.A. TuxonoB — Durensc: U3a-8o OTU (bunuan) CI'TY umenn "arapuna

F0O.A. 2021 - 6 c¢. DOnektpoHHoe  wu3gaHue —  Pexkum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Apremenko A.A., TuxonoB JI.A. M3ydyeHue CTpyKTypbl U MEXaHUYECKHUX

CBOMCTB YYT'yHOB: METOJIMYECKUE YKa3aHUS K BBHIMOJTHEHHIO J1a0OpaTOPHOM paboThHI O
Kypcy «Marepuanoseacaue»/A.A. Apremenko, J[.A. Tuxonos — Durenbc: U3a-so 9TU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

9. Apremenko A.A., TuxonoB JI.A. W3ydeHue CTpPYKTypbl CTajled B
HEPaBHOBECHOM COCTOSIHMM: METOJIMYECKHE YKa3aHHs K BBINOJHEHHIO JaOOpaTOpHOMI
paboThI 1Mo Kypcy «MatepuanoBeaeaue»/A.A. Aptemenko, /I.A. TUXOHOB — DHTIeEIbC:
M3na-so OTU (bwmman) CI'TY umenu larapuna FO.A. 2021 — 8 c. DnexTpoHHOE

U3JaHuEC — Pexum JIOCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Apremenko A.A., TuxonoB [[.A. M3ydeHue CTPYKTypbl CTajedl mocie

IIEMEHTAIUA: METOJIMYECKUE YKa3aHUS K BBITIOJIHCHUIO J1ab0paTOpHOM padOThI IO
Kypcy «MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB — Durensc: U3n-s8o OTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnekTponHoe n3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTemeHko AA., TuxoHOB JLA. N3yuenne CTPYKTYpPBbI
UHCTPYMEHTAJIbHBIX CTaJel W CIUIaBOB: METOJAMYECKUE YKa3aHUA K BBINOJHEHHUIO
nabopatopHoii paboTel Mo Kypcy «MarepuanoBenaenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durensc: U3a-so OTU (punuan) CI'TY umenu I'arapuna FO.A. 2021- 6 c.
DNEeKTPOHHOE U3JlaHue — Pexxum J0CTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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12. Apremenko A.A., TuxonoB /I.A. M3yuyeHHe MHKPOCTPYKTYpbI LIBETHBIX
CIUTABOB: METOAMYECKUE yKa3aHUsl K BBINOJHEHUIO JabopaTopHOM padoThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, J.A. TuxonoB — Durensc: Mza-so DOTU
(pumman) CI'TY umenu lNarapuna 10.A. 2021- 8 c. DnekTpoHHOe u3naHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Aptemenko A.A., TuxonoB JI.A. MUKpOCTPYKTYpPHBI aHAIU3 MJIACTMACC:
METOJMYECKHE YKa3aHWsd K BBINOJHEHUIO JabopaTOpHOl paboThl MO  Kypcy
«MarepuanoBenenue»/B A.A. Apremenko, [[.A. TuxonoB - Durensc: M3a-so OTU
(pumuan) CI'TY umenu [Narapuna FO.A. 2021- 10 c. DnexTpoHHoe uzganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14. Aptemenko A.A., TuxonoB [[.A. Metamnorpaduuekuii aHam3 METaNIOB U
CIUTABOB: METOAMYECKUE yKa3aHUS K BBINOJHEHUIO J1a00paToOpHOM pabOThl MO Kypcy
«MatepuanoBenenue»/A.A. Apremenko, JI.A. TuxoHoB - Durenbc: M3m-Bo OTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. Bpibop cTaneii U pPEKUMOB HUX
TepMo0oOpadoTKU. MeToiuueckre yka3aHusl K BBITOJHEHHIO JIA0OpaTOpHOU pabOThI 1O
Kypcy «Marepuanoeaenue»/A.A. Apremenko, JI.A. TuxonoB — DHrensc: M3n-Bo
OTU (bumman) CI'TY umenu arapuna F0.A. 2021- 16 c. DnekTpoHHOE W3IaHHUE —
Pexum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., TuxonoB [I.A. Kpucrammmzauus, IUiacTU4ecKas
nedopmalvisi M PEeKpUCTAIUIM3ALMS METAUIOB M CIJIABOB: METOJMYECKHUE YKa3aHUS K
BBITIOJTHCHUIO ~ JIabopaTopHOU  paboTel 1O  Kypcy «MarepuanoBeacHuen/A.A.
Apremenko, [I.A. TuxonoB .- Durenbce: U3n-so 3TU (unman) CI'TY umenu [Marapuna

10.A.,2021 — 16 C. DJIEKTPOHHOE n3ganue —  PexnMm JOCTyIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Aptemenko A.A., TuxonoB JI.A. HccienoBanue BIUSHUS TEeMIEPaTyphbl

HarpeBa Ha CTPYKTYpY U CBOWMCTBAa  XOJOJHOAC(POPMHUPOBAHHBIX METAJUIOB:
METOJMYECKHE YKa3aHWs K BBIIOJHEHUIO JIaOOpaTOpHOM paboThl MO  Kypcy
«MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB. .- Durensc: Uzm-so DTU
(pumman) CI'TY umenu Narapuna F0.A.,2021 — 8 c. DnexkrpoHHOE n3gaHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Apremenko A.A., TuxonoB /[.A. M3ydeHne OTHycKa 3aKaJ€HHOW CTaJIu:
METOJMYECKHE YyKa3aHUs K BBHIMIOJIHEHUIO JIabopaTOpHOW paboThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, J[.A. TuxonoB- Durennc: H3m-Bo DTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

19. Aptemenko A.A., Tuxonos J[.A. OnpeneneHre npoKaauBa€MOCTH CTaJIEH:
METOJMYECKHE YyKa3aHUs K BBHINIOJIHEHUIO JIabopaTOpHOW paboThl TO  KypCy
«Marepuanosenennen/A.A. Apremenko, Ourensc: Mzg-so DTU (pmmman) CI'TY

umenu [arapuna FO.A. 2021. — 12 c. DnekTpoHHOe u3naHue — Pexum goctymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Aptemenko A.A., Kouomnsukun C.B. [Iuarpamma  cocrosiHue

KEJIe30yTIePOAUCThIX CIUIaBOB: MeTonnyeckue peKOMEeHIaluu K J1a0opaTopHOit
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pabote mo kypcy «MarepuanoBenenue» — OHrenbc: M3n-Bo OTU (pmman) CI'TY
uMmenn [arapuna FO.A. 2021. — 16 c. DOnekrpoHHOe u3naHue — Pexum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. VYibrpasBykoBas 1eheKTOCKOIHS
neraneil: MeToauyeckue PpeKOMEHIaluu K JabopaTopHoil paboTe 10 Kypcy
«Marepuanoseaenue» — Ourensc: U3a-so OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 8 c¢. DOnekrtpoHHoe wu3ganue — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Aptemenko A.A., Konomnsiakun C.B. N3mepenue TBEpIOCTU METANIOB U

CIu1aBOB: MeToaudeckue peKkoMeHAaluu K JabopatopHoit paboTe 1O  Kypcy
«Marepuanoeaeane» — Ourenbc: U3n-Bo OTU (pwman) CI'TY umenu ['arapuna

I0.A. 2021. - 12 c¢. OnexrpoHHoe w3ganue — Pexumm  gocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Apremenko A.A., Konommstnkua C.B. MapkupoBka U Ha3HaU€HUE CTaJICH:

Meroauueckue  peKOMEHJIaluMd K JabopaTopHOil ~ paboTe MO  Kypcy
«Marepuanoseaenue» — Ourensc: U3a-so OTU (puwman) CI'TY umenu [Narapuna
I0.A. 2021. - 12 c¢. DOnekrpoHHoe wu3gaHue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Ilpozpammnoe obecneuenue u Humepnem-pecypcol

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

25. - DBC «Jlaub» (https://e.lanbook.com );

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

26. - 9BC «YHHUBEpCUTETCKAs Hay4YHO-TEXHHYECKas OnOIMOTEKAN
(http://lib.sstu.ru);

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

28.- Db  muccepramuii  Poccuiickoii  rocymapCTBEHHON — OMOIMOTEKH
(https://dvs.rsl.ru);

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

30. - wMexnayHapomHas pedeparuBHas 06aza manHeix  Web of  Science

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

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

32. Ilpogheccuonanvrvie basvl /lannwix

16. Mamepuanvno-mexnuueckoe odecneuenue

Vuebnas ayoumopus 0151 nposederust 3aHAMUL 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA CHEIUAN3UPOBAHHONW MEOENbI0 U TEXHUYECKUMHU CPEICTBAMU
oOyuenust: 20 pabounx MecT 00ydaronuxcs; padbouee MEeCTO MpernoaaBaTelis; KilaccHas
JI0CKa; TIPOCKIMOHHBIN 3KPaH; MyJIbTUMEIUHHBIA MTPOCKTOP; HOYTOYK MOJKITFOUEHHBIN
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Kk HHTepHeT; neMOHCTpalioHHOEe OOOpyIOBaHME U Y4YeOHO-HATSAHBIE MOCOOuS,
oOecreunBarofe TEeMaTHUYeCKIE WLTIOCTPAIIMU IO pabouei mporpaMmme AUCIUILIUHBI.

Yuebnas ayoumopus 0na nposedenuss 3aHAMUll CEMUHAPCKO20  MUnQ,
8bINOJIHEHUSI KYPCOBLIX pabOm, MeKyujeco KOHMpOJisi U NPOME’CYMOUHOU ammecmayui,
2PYNNOBBIX U UHOUBUOYATILHBIX KOHCYIbMAYUL.

YKOMILIEKTOBaHA CTICIHMATIU3UPOBAHHON MEOEIbI0 U TEXHUUYECKUMHU CPEJICTBAMHU
oOyuenusi: 20 pabouux MecT oOydaromuxcs; paboyee MECTO MpernoaaBaTes; KiaccHas
J0CKa; MPOEKIIMOHHBIN 3KPaH; MyJIbTUMEIUNHBIA MTPOEKTOP; HOYTOYK MOAKIIOUEHHBIN
Kk HTepHeT; NeMOHCTpaliMOHHOE 000pyAOBaHNE U YIeOHO-HATTISAHbIE TTOCOOUS.

Yuebnasn nabopamopus mamepuanogeoenusi.

YKOMIUIEKTOBaHHAsl ~ CICLUAIU3UPOBAHHON  MeEOENnbl0 M TEeXHHUYECKUMU
CpeacTBaMU OOYyYeHHs: OCHallleHa: mpuOop Misi u3MmepeHus TBEpaoctu «PokBemm»
TP5006M, npubop g uzmepenus Mukporsepaoctu TII-2M u [IMT-3; MUKPOCKOIIBI;
mukpockon MUM-5, mukpockon MUM-7, neun mydenbubie s 3akanku (Ha 1000—
1300 °C) u ormycka (Ha 200-650 °C), snexrponeus abopatopHas SNOL 8.2/1100,-
HaOOpBI 00PA3IOB, JIeTadu, HarasAHble mocoous (Tadmuibl, ['OCThI).

Pabouyro mporpaMmmy cocTaBmII / /Aptemenko A.A., Tuxonos JI.A/

17. /lonoanenusn u uzmenenus ¢ padoueil npozpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3aceTaHuu Kadeapsbl
« » 20 roaa, mpotokoi No

3aB. kadeapoit / /

Bnecennble n3mMeHnenus yreepxaeHsl Ha 3acenannn Y MKC/YMKH

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

~
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