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1. Iles11 0CBOEGHUH AUCLUIIUHBI

LlenssMu ocBoeHHUsI AUCLIUTIIMHBI «MarepuasioBe/ieHre U TeXHOOTUsI KOHCTPYKLIMOHHBIX
MaTepHuasioB» sIB/isieTCs TIprobOpeTeHre 00yUarOIIMMUCS TeOpPeTHYeCKUX 3HaHUM 0 (akropax,
oTpefiesISIIOIMX CBOMCTBA MaTepuasioB, a TaKXKe TIPAKTUUECKUX HAaBBIKOB KOHTPOJS W
TIPOTHO3UPOBAHUsSI CBOMCTB U IMOBE/IeHUs] MaTepUaioB B Pa3/MUHBIX YCIOBUSIX UX 00pabOTKU U
9KCIUTyaTaluu, HE0OXOIUMBIX il TIJI0JOTBOPHOM TPOEKTHO-KOHCTPYKTOPCKOM,
OpraHu3allMOHHO-YTIpaB/ieHYeCKON, 3SKCIepTHOM, Ha/[30pPHOM, WHCIIEeKI[MOHHO-ayAUTOPCKON U
Hay4YHO-UCC/Ie[J0BaTe/IbCKOM [1esiTe/TbHOCTHU.

2 MecTo AUCHMIUIMHBI (MOAY/isi) B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbI
MOATr0TOBKM 0aKkasiaBpa

Ouciurimia B1.B.11  «MarepuanoBefjeHe ¥ TeXHOJIOTHMS  KOHCTPYKLIMOHHBIX
MaTepuaioB» BXOJUT B BAPMATHUBHYIO YacThb OJ0Ka 1.

Onsg  w3yueHWs  JUCLIMIUIMHBI ~ HeoOXoAuMbl — 3HaHUsI  (YMeHWs,  BJafileHus),
chopMHpOBaHHBIE B pe3y/ibTaTe U3yueHus:

- [OuCUUIUIMH 6a3oBoM uvacth 6Onoka 1: B1.5.10 Pwusuka; b1.b.11 OO6mas u
HeopraHuyeckasi XuMus.

3HaHus (yMeHUsl, HaBbIKHM), TOJiyueHHble TIPM W3yUeHWUM [JaHHOW [JUCLUIUIMHBI OyayT
HEOOXOAUMBI [jii BBITIOJTHEHWM 0akKanaBpCKOW BBIMYCKHOW KBa/TU(MHUKAIIMOHHON paboThl, a
TaKKe IIpM  U3yYeHUM [UCLUIUIMH  «BTOpUuHble  SHepropecypchbl  IPOMBILITIEHHbIX
MpeAnpuUsiTUii»,  «ODHEpPreTka  TeIUIOTeXHOJOTUW»,  «eryiooHepreTMyeckhe  CHUCTEMbI
TIPOMBILLIEHHBIX MPeANPUSITUI».

3 KomnereHuuu o0yuamwmerocs, ¢opmupyemble B pe3yjbTare OCBOEHHS
AMCIUIUIMHBI M IVIaHUPYyeMble pe3y/IbTaThbl 00yueHHus

B pe3ynbraTe 0OCBOEHUsI JUCLIMTUIMHBI «MatepuanoBeJileHe W  TeXHOJIOTUS
KOHCTPYKLIMOHHBIX ~ MaTepuasioB»  OOydaromuiics  Jo/bkeH — 00/afaTh  C/IeAYIOIUMU
KOMIIeTeHLIUSMHU:

CTpyKTypHBI

Y 3/IeMeHT

KOMIIeTeHIH

U

OIIK-2:crnoco0HOCTBIO JeMOHCTPUPOBAThH 0a30BbIe 3HAHUA B 00/1aCTH

€CTeCTBeHHOHAYYHBIX AMCLHUILIAH, TOTOBHOCTHIO BBISIB/IATH €CTECTBeHHOHAYYHYIO

CYLIIHOCTH MP00./1eM, BO3HUKAKIIMX B X0/1e Mpo¢ecCHOHATbHOH J1eATe/TbHOCTH;

NMPUMEHATH /ISl UX Pa3pelieHHus] 0CHOBHbIE 3aKOHBI eCTeCTBO3HAHUS, METO/bI

MaTeMaTH4YeCKOro aHa/IM3a U MO/Ie/THPOBAHUA, TEOPETHUECKOT0 U

IKCIePUMEeHTA/IGHOI0 MCC/Iel0BaHUS

3HaTh ® CTPYKTYPY ¥ OCHOBHbIE CBOMCTBA TEXHUYECKMX MAaTePUaIOB;

aTOMHO-KPUCTa/UTHUECKOe CTPOeHHe MEeTaJIOB;

(ha30BO-CTPYKTYPHBIN COCTAB CIJIABOB;

THUIIOBBIE JIiarPaMMbI COCTOSTHUST;

CBOWCTBA >Kejie3a U CIIJIaBOB Ha ero OCHOBE;

MeTo/[bl 00paboTKu MeTaioB (gedopmaliysi, pe3aHue, TepMUYeCKast

006paboTKa MeTa/THUeCKUX MaTeprasioB);

® HOBBIE META/UTUUYECKHE MaTepHaJIbL.

YMmerts: ® UCTIO/Bb30BaTh 3HAHWE MaTepyaiOBe/IeHUs] U TeXHOIOTui 00paboTKu
MaTeprasioB NP peleHu MpohecCHoHaNIbHBIX 3a/iay;

® MPOTHO3WPOBaTb  HAa  OCHOBe  MH(MOPMAIMIOHHOTO  TIOWMCKA

YpoBeHb 0CBOEHUsI KOMIIeTeHLUH




CTpyKTypHBI

U 3/IeMeHT o
YpoBeHb 0CBOEHUST KOMTIETeHLINM
KOMITeTEHIIH
U
KOHKYDPEHTHYI0 ClIOCOOHOCTh MaTePHA/IOB M TEXHOJIOTHM.
Bnagets: ® HaBbIKAMU HCIIO/Ib30BaHUSI METO/I0OB CTPYKTYPHOTO aHajau3a W

ornpege/eHruss  MeXdHUYeCKUX
MMpoBeaeHuA SKCIIeprMeHTOB n
SKCIMEepUMEHTA/IbHBIX JdHHBIX.

CBOWMCTB  MaTepuasoB,
CTaTUCTUYECKOU

TEXHUKHU
o0b6paboTku

ITK-4: crioco0HOCTBIO K MPOBEeHUI0 IKCIIEPUMEHTOB 110 3aJlaHHOI MeTo/JUKe,
00padoTKe ¥ aHA/IM3Y MOJTyYeHHbBIX Pe3y/IbTAaTOB C MPUB/IeYeHHEM
COOTBETCTBYHIIIEr0 MaTeMaTH4eCKOro anmnapara

3HaTh ® 33KOHOMEDHOCTH CTPYKTYpOooOpa3oBaHUs,
* (ba3oBble MpeBpalljeHysl B MaTepraaax U MeTo bl X UCC/IeJ0BaHuU,
® B/MsIHUE CTPYKTYPHBIX XapaKTepUCTHUK Ha CBOWCTBA MaTepHasioB.
Ymetb ® [POBOJUTH MeTajiorpaduueckuii aHaau3 cTajei, YyryHOB, L{BeTHbIX
MeTaJUIOB U CTJIaBOB;
Bnazets * MeToJaMU MeTa/lJIorpauuecKoro aHaausa,

MeToZaMy 00paboTKHU pe3y/ibTaTOB KOHTPOJISI KauecTBa U
OTIpe/ie/IeHUs XapaKTePUCTUK MaTepUaioB

ITK-8: roTOBHOCTBIO K YYaCTHIO B OPraHU3aL[ii METPOJ/IOTHYeCKOro o0ecreueHust
TeXHOJ/IOTHYECKHX MPOLECCOB MPH UCMO0/Ib30BAaHUM TUIOBBIX METO/J0B KOHTPOJIS
PEeXXMMOB Pab0THI TEXHO/IOTHYECKOro 000py/j0BaHMs

3HaThb

TUIIOBbIE MeTO/bl KOHTPOJISI PEXMMOB DPabOTHI TEXHOJIOTHUECKOTO
obopyoBaHust

MeTO/[bl UCC/IeZIOBaHUsI CBOWCTB MaTepHasioB,

B/IMSTHYE CTPYKTYDbI Ha CBOMCTBA MaTepPHAJIOB.

Ywmets

dHA/IM3UPOBATh NdHHbBIE MeXdHUYECKUX WCTILITAHUI CTEl]IEﬁ, UyT'YHOB,
[IB€THBIX MeTa/IJIOB U CIIJIaBOB,

Bagets

MeTO/|JaMH aHa/li3a CTPYKTYPbl U CBOMCTB MaTepHasoB,
MeTOZ,aMH M CpeJiICTBaMU KOHTPOJIs1 KauecCTBa U OTlpe/ie/IeHuUs]
XapaKTepUCTUK MaTepuaioB




4 CTpyKTypa U cofepykaHue JUCLIUIIIUHBI

OO0111ast TPY/I0€MKOCTh AUCIMITIMHBI COCTaB/IsIeT 3 3aueTHbIe equHUIIbI 108 akaj. yacoB, B TOM UKCIIE:

— KOHTaKTHas paboTa — 55 akaji. 4yacoB:

— ayguTopHas — 54 akaj. yaca;
— BHeayauTOpHas — 1 akaj. yac;

— CAMOCTOATe/IbHada pa60Ta -53 dKad/. 4dacCd.
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Tema 1. BeegieHue. 5 2 2 8 |CamocTosTensHOe v3yuyeHue CobecesjoBaHue OIIK-2
MarepuanosejeHue. Knaccudukanms yueOHOW ¥ Hay4YHOU J/TUTEPaTyphbl 3yB
MaTeprasioB. OcHOBHBbIE CBOMCTBa 1. 6. [1K-4
MarepuanoB. CBsi3b MeXy CTPYKTypOU U 3yB
CBOMCTBaMU MaTepua’sioB. Metonpl [1K-8
HCC/Ie[IOBAaHUS CTPYKTYPBI. 3yB
Tema 2. ATOMHO-KpUCTa/I/IMYecKoe| 5 4 4 11  |CamocTosTensHOe usyuenue| CobecezioBaHue OIIK-2
CTpPO€eHHe MeTasl/IoB. yuebHOM M HayuyHO# nuTeparyphl|CeMHUHApCKOe 3aHsTHe. 3yB
OcHOBHbIE TUIIBI CBsA3€H. Buppr I. 6.. [TogroroBka K [1K-4
KpucTta/uioB. Kpucramnmueckasi pelerka. CEeMUHApPCKOMY 3aHATHUIO. 3yB
[Momumopdusm. AnuzoTponus. [ledeKTbl IT1K-8
KPUCTA/I/IMUECKOT0 CTpOoeHusl. MexaHW3Mbl 3yB
b dysuu.
Tema 3. Kpucraiiusanus paciuiaBoB| 5 4 812u | 4/2u 11 [[logrotoBKa K JIEKLJMOHHBIM H|3aluTa naboparopHoii| OITK-2
TepmoauHaMHuueckoe yCJIOBUSA 71ab0paTOPHBIM 3aHATHSM I1. 6. paboTHI, YCTHBIN OTIPOC, 3yB
KpHUCTa/UTU3aL{1K. MexaHusm CamocrosiTesibHast ripopaboTKa |KOHTPOJIbHasi paboTa [1K-4
KpHUCTa/l/Iu3anuu MeTaJsl/IoB. MaTepuasa o temam: | PK-1 3yB
CamoripousBo/bHast U Kpucranmmsanys pacIijiaBoB. [1K-8
HeCcaMOIIPpOU3BO/IbHAs KpUCTa/UTU3aLys. Ynpyras 1%} niacTAvyecKas 3yB
MoguduipoBaHye. [eHaputHas JedopManusi. MexaHusm




AypuTtopHas - E
KOHTaKTHasi paborTa E: E'f =5
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KPUCTa/UIU3aLIUs. Crtpoenue C/IUTKA. Jedopmanyu. N3meHeHue
Hedopmaiusi MeTannoB. MexaHuueckue CTPYKTYPBI u CBOMWCTB
CBOMCTBA. NOJIMKPUCTA/I/IMYECKOTO  MeTaslla
Ynpyrag u njactaueckas JAedopmariys. npu gepopmauuu. V3meHeHue
Mexanusm  gedopmanuu.  V3meHeHue CTPYKTYppl W CBOMCTB  IIpU
CTPYKTYPBbI U CBOWCTB Harpese ZlehOpMHUPOBAHHOT O
MTOJIMKPUCTA/I/INYECKOIO0  MeTa/ula  IIpH MeTaslia. VcnpiTanus
nedopmaiuu. lV3MeHeHMe CTPYKTYypbl H MeXaHUUYeCKHUX CBOWCTB.
CBOWCTB IpU Harpese [e(OpMUPOBAHHOTO
MeTa/ula.  McnblTaHuss ~— MeXaHUYeCKUX
CBOMCTB.
Tema 4. [luarpaMMmbl COCTOSIHUSL, THWIIBI| 5 6 6/2u | 4/2u 11  |CamocTosTensHOe v3yueHue | 3alura nabopartopuoii| OIIK-2
CTPYKTYp MaTepHaoB. yueOHOW ¥ HAay4YHO JIMTepaTyphl I1.|paboTkl, YCTHBIN OTPOC, 3yB
OCHOBHBIE TIOHATUS TEOpPUU  CIIIABOB. 6. KOHTpOJIbHast paboTa [1K-4
uarpammsl JBOUHBIX CUCTEM. [TogroroBka K NpakTUYECKOMY 3yB
JKene3oyriepogycCThle CIJIaBhbI. 3aHATUIO [1K-8
dopmupoBaHWe CTPYKTYpbl CTajled U 3yB
YYyI'YHOB B  PpaBHOBECHOM  COCTOSIHUU.

Knaccudukaiysi, MapKUpoBKa, CBOWMCTBA U
TIpYUMeHeHe JIerMpPOBaHHbIX CTaslel.
dopMUpOBaHue HePaBHOBECHBIX CTPYKTYP.

dasoBble TipeBpalLleHUst B
JKere30yIy1epoAUCTbIX CruiaBax 1pH
HarpeBse U OXJIaKJeHUU.

KoHCTpyKI[MOHHBIE CTaJIu.
WHcTpyMeHTa/bHBIe  CTa/ld M CIUIABBI.

CTanu ¥ CryiaBbl C 0COOBIMH (DH3UUECKUMU
Y XMMHUYEeCKMMU CBOKWCTBaMHU




AypuTtopHas

~~
= 5
< Y <
KOHTaKTHasi paborTa T 8 (==
=Y 2 @dopMa TeKylLLero KOHTPOJIsI a4 L B
E (B akaz. yacax) S o o o B oo
Paznen/ Tema $ = By camocTrosiTenbHOU yCIieBaeMOCTU U o 25
JVCLIATI/IUHBI 2 < E x| #w| S 2 paboThI NPOMEeXXYTOYHON :S. = QEJ &
© = | & E = UE: St aTTecTaryn > 5 =
o
E |S535 &8 52
Tema 5. MapkupoBka, CBOUCTBA M| 5 2 4/2u | 4/2u 12 |CamocTosTenbHas nipopaboTKa |3ammuTa nabopatopHnoii| OIIK-2
TIpUMeHeHYe CILIaBOB LIBeTHBIX MeTa/lJIOB Marepuasia 110 TeMaM II. 6. paboThI, yCTHBIN OTpOC. 3yB
AmomuHMM W ero criaBel. MepaHbie PK-2 [1K-4
criniaBbl. CriiaBbel TUTaHa. 3yB
Hewmetammueckue mMaTepuarisl. I1IK-8
3yB
HToro nmo gucuuminHe 18 |(18/6m| 18/6u| 53 3auet




5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B mporecce mperiofiaBaHus JUCLMIUIMHBI  «MaTtepuanioBe/ijeHie W  TeXHOJIOTHS
KOHCTPYKLIMOHHBIX MaTepHasioB» MPUMEHSIOTCS TPAJULIMOHHAS U MOZY/TbHO-KOMITETEHTHOCTHAS
TEXHOJIOTHH.

JleK1juu MpPOXOAAT KaK B TPAJULMOHHOM opme, Tak U B (hopMe JIeKIMii-KOHCY/IbTal[1H,
rJle TeOPeTHUeCKU MaTepuas 3apaHee BbIJAeTCsl CTYJeHTaM JJIsi CAMOCTOSITe/IbHOTO M3YUeHHUs,
[ TIOATOTOBKKM BOTIPOCOB JIEKTOPY, TaKUM 00pa3oM, JeKUysi MPOXOJWT T0 THIY BOMPOCHI-
OTBETBbI-AUCKYCCHUsl. JIEKIIUM UMTAIOTCSl C WCIOJ/Ib30BaHUEM MYJ/IbTUMEIUIHOTO 000pYy/0BaHMUS,
TIpe3eHTal[IOHHbIX MaTepHasIoB.

JIeKUMOHHBIN MaTepua 3aKperuiseTcss B Xoje labopaTOpHBIX paboT M TPaKTHUeCKUX
3aHATHH, Ha KOTOPBIX BBITIOJHSIOTCS TPYMIOBble WA WHAWBHYalbHble 3a/laHUs  TI0
npoiiieHHor Teme. [Ipu TIpOBeJjeHWH J1aOOPAaTOPHBIX 3aHATHUM  WCIOJB3YETCS  METOJ
KOHTEKCTHOTO 00yueHUsi, KOTOPbI IO3BOJIsIeT YCBOMTh MaTepHas IyTeM BbISIBJI€HUs CBs3eid
MEe>XXy KOHKDPETHBIM 3HaHUEM U ero MPUMeHEeHHEM.

[lpu BbIMoONHEeHWM /1ab0OpaTOPHBIX PAabOT WCMOMB3yeTCs] TeXHOJIOTHS KOJUIEKTMBHOTO
B3aUMOZIeHCTBUS. 3aHATHSI TIPOBOASATCS B BHUle 1aOOPAaTOPHOTO aHa/iv3a W IKCIIEPUMEHTa, TpH
3TOM CTYJeHThl paboTar0T COBMECTHO C TIOC/IeAYIOLIMM TPYMIIOBBIM aHAIM30M TOTy4YeHHbBIX
pe3ysibTaToB. HampuMep, CTPYKTypy CILIaBOB OIpeZAessieT KaKIbId CTYJeHT TP W3y4YeHHU
SKCIIePUMEHTA/bHbIX 00pa3loB, a aHaau3 TIOMyYeHHBIX pe3y/lbTaTOB I0  eJMHUYHBIM
TI0Ka3aTe/IsiM, BBITIOJTHEHHBIX OT/Ie/IbHBIMU CTYZ€HTaMH, POBOJMTCS TPYMIOBLIM METO/IOM.

Ha mpakTuyeckux 3aHSTUSX CTYJEHTBI yuaTCsl pellaTh 3a7aud, CBsi3aHHbIe C BbIOOpOM,
TIePCIIeKTUBHBIX U SKOHOMUYHBIX CTajlel U CIIaBOB, HauboJsiee MPOrPeCCUBHBIX TEXHOOTUN WX
TepMO00OpabOTKH, 00ecreunBarOIUX YMeHbIIIEHHe MeTa//IOEMKOCTH MaIllUH W COOPY)KeHHUH,
TIOBBIIIIEHUE [JOJITOBEYHOCTH Y HaZIe)KHOCTH, CHIKEHNE SHEPreTHUeCKUX U TPYJOBBIX 3aTparT.

B yueOHOM TipoLiecce HCIO/B3YIOTCS aKTUBHBbIE M MHTEPAKTHBHBIE ()OPMBI TTPOBE/IeHUS
3aHATUH (KOMITbIOTEPHbIE CUMYJISIMM, pa300p KOHKPETHBIX CUTyalui) B COYETAaHUU C
BHEayIUTOPHOW paboToil C 1iesbi0 (POPMHUPOBAHUS W Pa3BUTUsL MPO(eCcCHOHATbHBIX HaBBIKOB
00yyYaroInXCsl.

CamocrosTesibHasi paboTa CTYZEHTOB CTHUMYJ/IUPYeT CTY/I€HTOB K CaMOCTOSITeJTbHOU
npopabOTKe TeM, BBITIOJIHEHUS WHAVBUIYA/JbHBIX 3aZldaHUM, B TIpOLleCCe TIOATOTOBKU K
KOHTPOJIbHBIM Pab0TaM ¥ UTOTOBOM aTTeCTarlyy.

6 YueOHO-MeTOAHUYeCKOe o0ecrieueHre CaMOCTOATe/TbHOM PadoThl 00yUaroIuXCcst

[To pucrurnvHe «MarepranoBeieHHe W TEXHOJIOTHsT KOHCTPYKLMOHHBIX MaTepUasioB»
npelyCMOTpeHa ayUTOpHast M BHeayJUTOPHAsi CaMOCTOsiTelbHast paboTa 00yyaroIyxcsi.

3apaHusA /1A NPaKTHYeCKHUX padoT
V3meputh TBepi0CTh 00pas3tioB Ha npubope Poksesiia.
V3meputh TBepAOCTb 06pa31ioB Ha rnpubope BpuHerts.
Onucatb CTPYKTYPY A03BTEKTOUHOM CTasU.
OnucaTh CTPYKTYPY 3a3BTEKTOWHOM CTaslu.
PaccMoOTpeTh CTPYKTYPBI CTUIAaBOB U HAMTH Oesible UyTYHBI.
PaccMOTpeTh CTPYKTYPHI CTJIaBOB U HAUTH Cepbie UyTYHBI.
PacimdpoBaTh MapKUPOBKH TIPe/I/I0XKEHHbIX CTasiei.
CpenaTh HUIM(bI TIpe/JI0KEHHBIX CIJIaBOB.
OmnpezieUTh yJapHYO BSI3KOCTh 00pa3iioB.
10 BbIOpaTh MeTO/ibl UCITBITAHUM W3HOCOCTOMKOCTH.

LN LN =

Bonpock! /i CaMOCTOATE/IbHOM PadoThI 00yUaro X CS
Tema 1.



Thwhe

1. Yewm oT/IMUarOTCS KPUCTA/I/IMUECKHe Tesla OT aMOP(HBIX Tes?

2. Kakuve MaTepuasbl Ha3bIBalOT KPUCTA/UIMUECKHMMY, a KaKue aMOpP(GHbIMU?

3. Kaxkve TUNbI KpUCTA/UTMUECKUX PeLIeTOK BaM M3BeCTHbI? OXapakTepru3yuTe UX.

4. B yeMm cywmHoCTb nonuMmop@usma? YTto Takoe nonuMop@Hoe npeBpaiteHye?

5. Yro Takoe aHusoTponusa? KakoBa mpuurHa aHU30TPOIIUU?

6. HaszoBuTe 0CHOBHbIE CBOWCTBa METAJI/IOB.

7. KakoBa poJb AUC/IOKaLMi B KPUCTa/Iax?

8. Kakyto poJsib UrparoT rpaHULibl 3epeH B KpUCTasiax?

9. MUuKpOCKONUUYeCKUH ¥ MaKPOCKOITMYeCKUM MeTO/bl MCC/IeZJlOBaHNS MeTaJl/IOB.

10. KakoB MexaHW3M KpUCTa//IA3aLuun?

Tema 2

1. Kax B/vsieT CKOpPOCTb OXJ/I&XKIEeHUs IPY KPUCTa/UTU3aL[Uy Ha CTPYKTYpY?

2. Kakumuy (pakTopamu oripefienisieTcsi BO3MO)KHasi CTeleHb IepeoXIaKeHUs >KUKOTO
MeTasljla HWKe TeMIlepaTypbl KpUCTa/I/IM3aLuu?

3. Kak M0)XHO MOMy4YuTh aMOpP(HbIN MeTasT?

4. Ha3oBuTte napaMeTpsl KPUCTA/I/IU3ALIUN.

5. Uro Ha3bIBalOT MOAU(PULIMPOBAHMEM MPU KPUCTA/UTA3ALIUNA?

6. Kakue Mepbl MOXKHO TIPeAJIOXKUTH /ISl TOTO, YTOOBI 00ecreunTh IMOydyeHHe MeIKOTo
3epHa Ipy KpUCTa/uIh3aLuun?

7. Kakue KpucTanaueckue 30Hbl MOT'YT (POPMHUPOBATHLCS B CJIUTKeE?

8. Uro Ha3bIBalOT yCcaJj0uHOl pakoBUHOI? [Touemy oHa obpa3yeTcs?

9. B uem pa3znuuue Mexx[y YIpyroi U riacTuueckou gedopmaryei?

10. KakoB MexaHH3M T/1IaCTUUeCKou Jepopmaiiyuu?

Tema 3

1. KakoBa IpuuvHa MexXaHU4eCcKoro Hakjerna?

2. Kak MeHsIt0TCSl CBOMCTBa MeTasljia TPy X0JI0/IHOM TIacTUuecKou Jeopmariyuu?

3. Uro Takoe TeKcTypa Aedopmarumn?

4. 4ro Takoe Temreparypa peKpUcTaIM3aLtun?

5. KakoBa posib peKpUCTa/UIU3aLOHHOI0 OT)KUra?

6. B ueM pa3nuuue Mexxly XOJIOJHOUW U ropsiuei rjaacTuueckou aegopMaliisiMu?

7. YeM 0T/IMUAIOTCS XPYIIKOE U BSA3KOEe paspyLlIeHUs?

8. Kak orpeziessroTcsl IPOYHOCTHBIE XapaKTePUCTUKUA MaTepuyana?

9. Kak omnpegensroTcs rjaacTUiyeckye XapakTepuCcTUKY MaTepuasna?

10. Kakue xapakTepuCTHUKU OIpesiesIsSFoTCs TIPU JUHAMUUeCKUX UCTIBITaHUsX ?

11. Ha3oBuTe MeTO/blI OnIpefiesieHUs1 TBePAOCTH.

12. Tunsl (a3 B MeTa/yIMYeCKUX CUCTeMaXx.

13. Yto Takoe (eppuT, ayCTEHUT,LIeMEHTUT,rpa(ut?

14. [TaiiTe xapaKTepUCTUKY OCHOBHBIX ()a3 B CTasM.

15. O6bsicHUTE CTPYKTYpy TEXHMUECKOTO JKesje3a, [JO03BTeKTOMJHOW, 3SBTEKTOMJHOM,
3a39BTEKTOM/IHOM CTasIu.

16. OnmimTe npotiecc rpaUTH3aLMK B UyT'yHax.

17. YKakuTe CTPYKTYPHBII MPU3HAK CTau, 6eoro uyryHa, ceporo 4yryHa.

18. TTouemy Gesiblii UyTyH He MCIOB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepuant?

Tema 4

Kak BnusieT pocT 3epHa Ha CBOWCTBA CTann?

HasoBuTte TeMnepaTypHble 06/1aCTH NpeBpallieHust [1epeox/IaKeHHOT0 ayCTeHNTa.
[Tpu kakoM MpeBpallleHuH ecTb U AU Py3us xenesa, U Auddysus yriepoza?
KakoB MexaHW3M TepJUTHOTO MpeBpallieHus?

Yro 06111€r0 UMEIOT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTHUT?
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6 KakoB MexaH13M 1 0COO€HHOCTH MapTeHCUTHOT'O TPeBpaleHus ?

7 Yro nipefcrapssieT c000i MapTeHCUT B YIJ/IePOAUCTON CTaIN?

8. UTo Ha3bIBaIOT KPUTUYECKOW CKOPOCTBIO 3aKaJIKU?

9 Kak siervpytoiiye 371eMeHThI BJUSIIOT Ha YCTOWUMBOCTD [1epe0XJIaKAeHHOT0
ayCTeHuTa?

10.  Yto Ha3bIBatoT 3aKankoi? Kak oHa ocyilecTB/isieTcsi?

11.  Kakossl Ljesi 4 3ajaur oTkura 1-ro pozga? Ha3oBuTe pasHOBUHOCTH 3TOTO OTKUra?
12.  KakoBsl LJe/i1 U 33/1aur O0T>Kura 2-ro poga? Ha3oBuTe pasHOBUAHOCTH 3TOTO OTXKUra?
13.  Kak pacripefiesisftoTCs JIerupyroLie 3j1eMeHThl B CTaIsaX?

14.  Kak yervpyolinye 37eMeHThI BIUSIOT Ha ()a30Bble MpeBpalleHus B CTaau?

15.  Uro yka3bIlBaeTcsl B MapKUPOBKe JIETUPOBAHHBIX CTaen?

16. B uem 0co6eHHOCTH MUKDOJIeTUPOBaHUSI CTaJlH.

17. OcHOBHBIe TPyNITbl KOHCTPYKLJMOHHBIX CTa/Ieu.

18.  Cranu aJis LieMeHTalWy, HUTPOLieMeHTaLlluu U a30TUPOBaHUS.

19.  Cranu u criaBbl Aj1s peXXyLIUX UHCTPYMEHTOB.

Tema 5
1. BbeicTpopexyiue cranm.
2 [lItamnoBele cTamu.
3 Basnkossle cTanu.
4 Cranu Ay11 MepUTe/IbHOr0 UHCTPYMEHTA.
5. OcHOBHBIE CI1/IaBbl HA OCHOBe MeJi (OpOH3bI U JIaTyHU), UX MapKUPOBKa U MpUMeHeHue.
6 OcHOBHBIe CI1/1aBbl HA OCHOBE aItOMUHUSA (lehopMupyeMble, TEpMUUECKH He
YIPOYHsieMble U YIIPOYHSIEMbIE), UX MapKUPOBKa U PUMEHEHHUE.
7 CBoliCTBa U NPUMEHeHHe CIJIaBOB Ha OCHOBe THUTaHa.
8 Kakue criiaBbl Ha3biBatoT 6a66utamu? KakoBbl MPUHLMIIBI UX CO3aHust. [IpuBeauTe
TpUMepbl TaKUX CII/IABOB.
9. Kakvie maTepuasbl Ha3bIBatOT MOPOILIKOBBIE MaTepyasbl? Kak Ux mosyyvaror ?
10.  Knaccudukauysi, CBOKWCTBA U IpYMeHeHre TOPOIIKOBbIX MaTepHUarsoB.
11.  Knaccudukanysi, cBOMCTBa U IPUMeHeHre KOMIO3ULIMOHHBIX MaTepyasoB.
12.  CaolicTBa U IpUMeHeHre aMOP(HbIX MaTepuasaoB?
13.  Krnaccudukarusi, cBoiiCTBa ¥ IpUMeHeHUe OCHOBHBIX TPYII HEMeTa/l/IMUeCKUX
MaTepuasoB.
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7 O1jeHOUHBbIe CPeACTBA /i/Isl MPOBeAeHUs1 MPOMEeXXYTOYHOM aTTecTaluu

a) Ilnanupyemsbie pe3y/ibTaThl 00yUeHHUsI U OLIEHOUHBbIE CPe/JCTBA /I MPOBe/ieHUs MPOMEe)KyTOYHOM aTTeCTaluu:

CTpyKTYypHBIT
[Tnanupyemsble pe3ynbTaThbl
3JIEMeHT OueHounble cpejCcTBa
o0OyueHust
KOMITeTeHLINU
OIIK-2: cmoco0HOCTHI0 AEMOHCTPHPOBATH 0a30Bble 3HAHHUS B 00/1aCTH eCTeCTBeHHOHAYYHbBIX /UCIHUIUIMH, TOTOBHOCTBI0 BbISAB/ISATH

€CTeCTBEHHOHAYYHYH CYIIIHOCTb HPOGJ'IEM, BO3HHKAKOIIUX B X0/€ HpO(l)ECCPIOHaHbHOﬁ AEATE/IBHOCTH; TIPDUMEHATDH /I UX pad3pelleHusaA OCHOBHbLIE
3dKOHBI €CTeCTBO3HAHHA, METOAbI MATEMATUYECKOI'0 dHA/IN3d U MOAe/IMPOBAHUS, TEOPETHYECKOI'0 U SKCIIEPUMEHTA/IBHOI0 HCC/IeJOBAHUSA

3HaThb

CTPYKTYpPY Y OCHOBHBIE CBOMCTBA
TeXHUYeCKUX MaTepuasioB;
ATOMHO-KPUCTA/I/TMUECKOe CTPOeHHe
MeTaJl/ioB;

(ba30BO-CTPYKTYPHBII COCTaB CI/IaBOB;
TUITOBBIE UarpaMMbl COCTOSTHUS;
CBOICTBA JKeJie3a U CI/IaBOB Ha ero
OCHOBE;

MeTO/ bl 00pabOTKH MeTaJI/IoB
nedopmanysi, pe3aHue, TepMUUeCcKast
00paboTKa MeTa/lTHUeCKUX
MaTeprasoB).

1. IlepeyeHb TeopeTHYeCKUX BONPOCOB K 3aUeTy:

2. CTpyKTypa 1 CBOICTBa MaTepuanoB. AMOpP(HOe 1 KPUCTa/UIMUecKoe COCTOsIHAe MaTepurara.
3. Meto/ bl M3yueHHs CTPYKTYPbl MaTepuasoB.

4. Kpucrannmmueckas peiietka. OCHOBHBIE TUIIbI PEILIETOK METa/IIOB.

5. HedeKTbl KpUCTA/NTHUeCKOT0 CTPOEHHUSI.

6. AmnunzoTpornus.

7. Mexanusm Kpuctamsanuu. [TapamMeTpbl KpUCTa/uIU3aLvy.

8. [eHapUTHass KpUCTaLIU3aLus.

9. Buzp! vkBanuu.

10. Haksen rpu njaactuueckoi gedopmauyud. Posb AUCIOKalMi B yIIPOYHEHUH.

11. MexaHuyecKre CBOMCTBA MeTa//IOB. KOHCTPYKTUBHAs IPOUYHOCTb.

12. MexaHuyeckue XapaKTepUCTHKH, OTpe/iesisieMble TIPY UCTILITAHUM Ha pacTsyKeHue.

13. TBepzaocTh U crIoCcOOBI ee ompeziesieHusl.

14. MexaHuueckre XapaKTepHCTHKH, OMpejeisieMble NP JUHAMUUECKUX HWCIBITaHUsIX (yZapHas

BSI3KOCTb, TeMIIepaTypa X/1aJHOJIOMKOCTH).

15. Turel TBepAbIX a3 B MeTa/I/IMUeCKUX CUCTeMaX.
16. XapakTepucTHKa KOMIIOHEHTOB U (a3 cuctembl Fe — C.
17. TIlpeBpaujenusi U (opMHUpOBaHHE CTPYKTYPbl B cTajsix (OesbIx UyryHaX, CepbiX Uyr'yHax) B

[PaBHOBECHOM COCTOSTHUU

18. Knaccudukaiusi, MapKMpoBKa U MpPUMeHeHHe CepbiX UyTyHOB (JIUTeNHbIA, BBHICOKOIIPOYHbIH,
KOBKHIA, 0TO/IeHHBIN, aHTU()PUKLIMOHHBIN).

19. BnusHUe yrieposa v NMOCTOSTHHBIX MpYMeceii Ha CBOMCTBA CTasIu.

20. Knaccudukaiys, MapkUpoBKa W TIpUMEHEHHWe YIJIepOJUCTBIX cTanell  (0OBIKHOBEHHOTO

KauecTBa, KaueCTBeHHOW KOHCTPYKIIMOHHON, MHCTPYMEHTATbHOM).




CTpyKTypHBIU
371eMeHT T171aHMpyembIe pesysbTaTsl OrneHOUHBIE Cpe/iCTBa
o0OyueHust
KOMIIeTeHLIUU
21. TlpeBpalljeHusi IPU HarpeBe CTaJId.
22. IlpeBpalljeHus MPY HETIPEPLIBHOM OXJIaXKAEHUU CTaJIu.
23. IlpeBpalieHus npu Harpese (TIpU OTIYCKe) 3aKaJeHHOM CTasM.
24, Knaccudwukaiysi, MapKUpOBKa U TMpHUMeHeHWe KOHCTPYKIJMOHHBIX JIeTUPOBAHHBIX CTajel
CTpOUTe/IbHasl, MAIlMHOCTPOUTeNbHAsT [/ XOJIOJHOW ILUTaMIOBKM, y/yulllaeMas, pPeCcCOPHO-
MpY’KWHHAsA, [11apUKOTIO/IIIMITHUKOBAs, CTaiu AJis 3akaaku TBY, ctanu gast XTO).
25. Omxur cranmu.
26. 3akasika CTasu.
27. Otnyck cramu. CtapeHue.
28. XuMuKo-TepMHuecKast 00paboTKa.
29. CruiaBel Ha OCHOBe Meau (OpOH3BI, JIaTYHH).
30. CruiaBbl Ha OCHOBE a/IFOMHHUS.
31. CruiaBbl Ha OCHOBe TUTaHa. babOUTHI.
32. T[lopoilkoBbie, KOMITO3UI[MOHHbBIE, aMOP(HbIe MaTepHaIbl.
33. CBolicTBa U MpMMeHeHHe OCHOBHBIX TPYIIN HEMeTa/TTMUeCKUX MaTeprasioB.
YMmeTb MCI10/Tb30BaTh 3HaHve IIpuMepHBbIe NpakTUYeCcKHe 3aJaHuA /I 3ayeTa:
MaTepuanoBeJieHUsi UM TexHosoruifl.  KakoBbl pa3Mepbl CTPYKTYPHBIX 3/1IEMEHTOB, KOTOPble MOXKHO YBU/IETh (pa3pelinTh) C TOMOIIbIO

00paboTKM MaTepuasioB TIPU PeIIeHUHONTUYeCKOro (CBETOBOTr0) MUKpockora? Kak BbIOpaTh Tosie3HOe yBesnrueHHe MHUKpockora? Kakoa
npocdeccruoHanbHBIX 3a/ay; CHOBHasi 0COOEHHOCTD TIPUTOTOBJIEHUST 00BeKTa [JIsT MUKPOCKOITMYEeCKOTO UCC/Ie/IOBaHMUs?
MPOrHO3UPOBATh Ha OCHOB OOBSICHUTD, 3aUeM He0OX0IMMO UCC/IeJOBaTh MAaKPOCTPYKTYPY? Kakumu MeToiaMu 3TO MOXKHO
MHGbOPMAaI[MOHHOTO riouckacaenatb? YTo MoXKeT CTy>KUTh 00beKTOM MaKpoaHasir3a?
KOHKYPEHTHYO CIIOCOOHOCT Kakum MeToZ10M MOKHO yCTaHOBUTD THI KPUCTa/VIMYECKOU peIleTKU MeTasljla M ee rapaMmeTphbl?
MaTepranioB U TEXHOJIOTHH. aKyie TUIbI PelleTOK BCTPeYaroTcs y MeTasnoB? [ToueMy OHM Ha3bIBatOTCS M/IOTHOYTIAKOBAHHBIMU?
[IpuBenuTe TpUMep BIUSHUSA TUTA CBSI3M (TUMAa KPUCTA//IMUECKOW pellleTKW) Ha CBOMCTBA
aTepuarna.
5.  [louemy cBoOMCTBa KPUCTa/UIMYECKOTO0 MaTepyasa, U3MepeHHble B pa3HbIX HalpaBIeHUsX, MOTYT
TIMYAThCSA? B KakKuX MaTepuasax 3TO siBJieHHe He HaO/M0[aeTcst U oyeMy?

[Touemy mnpu X0/IOJHOW TUIaCcTUUeCcKoW Jedopmanu (IITaMIIOBKe WU BBITSDKKE) MOTYT
Opa3oBaThbCs (heCTOHBI 10 KPOMKe (Kparo) U3zestisi?
7. OOBsICHUTB, UeM pasMyaloTCs 0->Kese30, y-Kene3o U 0-xee3o?
[ToueMy TmpM  XOJMOJHOW  TIACTUYECKOW  JeopMaliuM  BO3pacTalOT  TMPOYHOCTHBIE

apakTepucTUKU? Kak 310 siBjieHHe Ha3biBaeTCs1? B Kakux cyyasix 3TO sIBJIeHHe HeKeslaTesbHO?
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CTpyKTypHBIMI
3/1eMeHT

ITnanupyemsle pe3yabTaThl
py Pesy OueHouHbIe CpefCcTBa

o0OyueHust
KOMIIeTeHIUU

O. Tlosichute rpadmyecku (U3NYECKUI CMBICT TOHSITUS  «paBHOBeCHasi TeMIlepaTypa
KpuCTa/u3auu (1iaBiaeHus)». Kakoe ycioBre He06X0UMO BBIMOTHUTB, YTOOBI Hauascs TPOLecc
KPUCTAJI/TA3alumn?
10. OOBICHUTH, B UeM OT/IMUKE KPUBBLIX OXJIXKAEHUsS KPUCTA/UTMUECKHUX U aMOP(MHBIX Tes? MoKHO
[T1 TI0/Ty4YnTh aMOP(HBIN MeTas (MeTalInueckoe CTeK/0)?
11. TlouemMy 3epHa 3aKpUCTa//IM30BaBLIETOCS  MeTa/UIMYeCKOro MaTepyana He  HMeIoT
reoMeTpHUUeCKU MpaBUIbHON (hOpPMbI?
12. Kakyw 1enb TipeciefylOT TIPU BBe/IeHWH B paciyiaB (KUJKANA MeTal) MOAu(HUKaTOpPOB?
[TpuBecTH TipuMephbl JeHCTBHS MOJHU(UKAaTOPOB.
13. OOBsICHUTB, B KaKOW OT/IMBKe 3epHO 3aKpUCTa/JIM30BaBLLIerocsi Mertaana Oyzer Gosblie: mpy
pa3/vBKe >KUJKOT0 MeTasla B MecyaHyto (hopMy Wi B MeTalJIM4ecKyro?
14. OOBICHUTL K uUeMy MOXKeT TPHBECTH TeperpeB paciuiaBa TIpe[, pa3lMBKON ero B (OpMbI
W3JI0KHUILBI)?
15. OOBICHUTH, TIPU KakoW [edopmaliid MOXKHO HeoOpaTHMO U3MeHUTh ¢GopMy, pa3Mepbl U
CBOVCTBA MaTepuasa — yrpyrou Uiu naacTuuecKom?
16. OOBSICHUTB, UTO MPOUCXOAUT TIPU (HOPMUPOBAHUU TEKCTYPHI B lehOpMUPOBAaHHOM MaTepuare?
17. 3auem TpeOyeTcsi BOCCTaHABIMBaTh IJIACTUYHOCTb XOJIOAHO/e(OPMUPOBAHHOTO  JIUCTA|
Ka/lMOpPOBaHHOM 3ar0TOBKH, BOJIOUEHOM MPOBO/IOKH)? Kakoii 06paboTKOM 3TO MOKHO C/iefiaTh?
18. OOBSICHUTH KaKOe CBOWMCTBO MaTepuajia XapaKTepu3yeT TBepAOCTb. Ha ueM OCHOBBLIBAIOTCS
MeTO/bl U3MePeHUs1 TBePAOCTU? B ueM ux oTmuue?
19. Kak npoBOJAT UCIbITaHUE Ha yAapHYH BA3KOCThL? KakoBa ero Lesb?
20. C KakKoM 1]e/Ib0 TTPOBOJISAT YCTaJIOCTHBIE UCTIBITAHUS ?

BHaAETL HaBbIKAMU MCIIO/Ib30BAHUSA MEeTO/0 PUMEPHbI€ NIPAKTHYECKHE 3dJdHUA /I 3d4e€Td II0 PEIHI€HHI0 3daa4 M3 Hpotl)eCCI/IOHaJIbHOﬁ

CTPYKTYPHOT'O aHaau3a U ornpejeieHu OsacTu

MeXaHUUeCKUX CBOMCTB MaTepHasos,|l- Kak mnpoBectu MakpoaHaiu3? KakoBbl ero 1end, MetoApl? OObSICHUTb, KakK BbIOpaTh
TeXHUKM TIPOBe/ieHUs SKCIlepuMeHTORCO/ePKaHKe YIIepo/ja B CTaIN [/ U3TOTOB/IEHHUS ieTa/li MaLlMH, KOHCTPYKLIMK UK COOPY KeHHSI.

1 CTaTUCTUUECKOU 06paboTk Kak 1o CTpyKTypHOMY TpU3HaKy MOXXHO OIpefie/IuTh CTaib (benblii UyryH, Cepbiii UyTyH,
DKCTIepAMeHTa/bHBIX JaHHBIX. OJIOBUHUATBINA UYTYH, >Ke/le30 TeXHUUeCKOW UMCTOThI)?

OOBSICHUTL, MOXXHO JTU MCIT0JTb30BaTh OeJTblii UyTyH B KaUeCTBe KOHCTPYKIMOHHOTO MaTepHaria.
. OOBSICHUTB TIPEUMYIIECTBA CEPOr0 UyTyHa 10 CPABHEHUIO CO CTajIbio.

5. OOBbsACHNUTb, MOXHO JId WCIO/Mb30BaTh Oesiblii UyryH B KauecTBe KOHCTPYKI[MOHHOTO
arepuana?

OOBSICHUTH, KaKasi opMa rpadurta B MeHbILEH CTeNeHH OC/abysieT MeTa/uTMuecKyr0 OCHOBY
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLINU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHust

OueHouHbIe CpefCcTBa

uyryHa? Kak rnosiyuuts Takyro ¢opMy rpadura B OT/IMBKe?

7. Kak nonyuuts OT/IMBKY CO CTPYKTYpOU KOBKOro uyryHa? KakoBbl pa3HOBUJHOCTH CTPYKTYpbI
TaKoro 4yryHa U ero CBoucTBa?

8. [Touemy He TIPOMCXOJUT YIIPOUHEHWs CTajau MpHU Topsiuel mylacThyeckoi Aedopmaruu npu
1050 °C?

O. [Touemy medopmarius ceuniia (Trut. = 327 °C) npy KOMHATHOM TeMITepaTtype siB/IsleTCsl ropsiued
necdopmariyei?

10. Ilpy pekpuCTa/IM3alMOHHOM OT)KUTe XOJIOJHOKaTaHOW JieHThbl U3 cTany 08Kn oxnaxjeHue B
HTepBase Temreparyp 680 — 370 °C BefyT ¢ MaJioit CKOPOCThIO. IToueMy 3T0 HEO6XOAUMO?
11. HasHauuTh peXXUM PeKpHCTa/lJIM3alMOHHOTO OT)KUra /11 HUKOYIJIEPOJAUCTOM X0JI0JHOKaTaHOH
TCTOBOM CTaslH.

12.  Kak orpeziesisitOT CKJIOHHOCTh CTaJId K POCTY 3epHa Ipu Harpese?
13. HasHauuTh pekKuM MOJJHOTO OTXKUTa [J1s1 CTa/Ii MapKu 45.

14. Ha3sHauuTh pe)K¥M HOpMaJ/IU3aLjuu [JIs CTald Mapku 45.

15. BeiOpath TepMuYeckyro 00pabOTKy [jisi WCIpaBjieHWs BHUIMAHIITETTOBOW CTPYKTYPhbl B
CTa/IbHOU OTJ/IMBKeE.
16. BbiOpate TepMuueckyro 00pabOTKy /s WCIIpaB/eHUs KPYIMHO3€PHUCTOW CTPYKTYDbI
ropsiueKaTaHOM CTasH.
17. BeiOpaTh 3akajiouHyr cpefy, OO0eCleuMBaMOI[yH) HAWUOOJBIIYI0  TPOKA/JUBAaEMOCTh
yT71epOIUCTON CTaH.

18. BriOpaTh 3aKasOuHYO Cpefly [Jisl 3aKa/IK1 JIeTUPOBAHHOMW YT/IePOAUCTON CTasIH.
19. BoiOpaTh pexuM OTITyCKAa 3aKajeHHOW CTaau, 00ecreurBaroIyii COXpaHeHWe BbICOKOM
TBEPOCTHU.

20. BbIOpaTh peXkKUM OTIYCKa 3aKaJeHHOM CTa/ii, 00ecreurBaroivii BLICOKHME YIIPYyTHe CBOWCTBA

ITK-4: cioco0HOCTBI0 K MPOBEJeHUI0 IKCIIEPHMEHTO
COOTBETCTBYIOIIEr0 MaTeMaTHYeCKOro anmapara

B M0 33/[aHHOM MeTojAMKe, 00pa0oTKe W aHA/IU3y MOJIyYeHHBIX Pe3y/IbTaTOB C MPHUBJIeYeHHeM

3HaThb

3aKOHOMEPHOCTH
CTPYKTYypOOOpa3oBaHus,
(hazoBbie TpeBpalljeHHsi B MaTepyaax
1 METO/Ibl UX UCCJIe/I0BaHU,
BIMsIHAE CTPYKTYPHBIX XapaKTepUCTUK
Ha CBOKCTBA MaTepyasioB.

1. TlepeyeHb TeopeTHYeCKHX BOMPOCOB K 3a4eTy:

CTpyKTypa 1 CBOICTBa MaTepraaoB. AMOp(HOe 1 KpUCTalIMuecKoe COCTOsIHMe MaTepraia.
MeTo/b! U3yUyeHHs: CTPYKTYPbl MaTeprasoB.

Kpucrannueckas peiierka. OCHOBHbIE THITbI PeILIeTOK MeTaJsljIoB.

HedeKTbl KpUCTA/ITUYECKOTO CTPOEHUS.

SR

AHU30TPONUSI.
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLINU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHust

OueHouHbIe CpefCcTBa

7. MexaHn3M KpUCTa/yn3aluu. ITapameTpsl KpUCTaTA3alum.

8. JeHapuTHas KpyCTa//IM3aLys.

0. Buapl nukBanym.

10.  Haksern ripu rjiactTuueckoi gedopmaiiyu. Posib AMC/IOKal|i B YIIPOUHEHUH.

11. MexaHUuecKue CBOMCTBAa MeTa/iIoB. KOHCTPYKTUBHAsi IPOUHOCTb.

12. MexaHnueckHe XapaKTepUCTUKH, OIpejie/isieMble TIPYU UCIIbITAHUU Ha pacTsDKeHHe.

13. TBepzmocTh U CITIOCOOBI ee orpeze/ieHus.

14. MexaHnueckre XapaKTepHCTHKH, OmpejesisieMble NPY JUHAMUUECKUX WCIBbITaHUSAX (yZapHas
BsI3KOCTb, TeMIIepaTypa XJ1aJHOJIOMKOCTH).

15. Tunbl TBepAbIX a3 B MeTa//IMUeCKUX CUCTeMaXx.

16. XapakTepuCTHKa KOMIIOHEHTOB U (pa3 cuctemsl Fe — C.

17. TlpeBpaijeHuss U (OPMHpPOBAaHKE CTPYKTYPbl B cTaisx (OenbIX UyryHaxX, CEpbIX UyryHax) B
[PABHOBECHOM COCTOSIHUU

18. Knaccudukaiusi, MapkMpoBKa U TIpUMeHeHHe CepbiX UYT'YHOB (JIUTeHHbIM, BHICOKOTIPOYHBIH,
KOBKHI, 0TO€IeHHBIN, aHTU(PUKI[UOHHBIH).

19. BnusHue yriepoza v MOCTOSTHHBIX MpYMecel Ha CBOMCTBA CTasIu.

20. Krmaccudukanys, MapKUpOBKAa U TIpUMEHeHHe YTIJIepOJUCTbIX cTaneld (OObIKHOBEHHOTO
KaueCTBa, KaueCTBeHHOW KOHCTPYKLIMOHHOM, UHCTPYMEHTA/TbHOM).

1. TlpeBpalljeHusi IPYU HarpeBe CTaJIn.

22.  IlpeBpaleHusi MpY HENPEPbIBHOM OXJI&XKAEeHUH CTaJlH.

23. IlpeBpalijeHus npu Harpese (TIpU OTIYCKe) 3aKaJeHHOM CTasM.

24. Knaccudukaiysi, MapKMpoBKa W TIpUMeHeHHWe KOHCTPYKLIMOHHBIX JIeTMPOBAHHBIX —CTasei

CTpOWTe/IbHAs, MAalIMHOCTPOUTeNbHAs [/I1 XOJOJHOM ILUTaMIIOBKY, YyJydllaeMas, peCcCOpHO-
Mpy>KUHHas1, I1apUKOMOAIIUITHUKOBAs, cTanu 14 3akanku TBY, cramm gas XTO).

25.
26.
27.
28.
29.
30.
31.
32.
33.

OTKur cTanm.

3akasika CTasiH.

Otnyck cranu. CtapeHue.

XUMHKO-TepMHUUecKasi 00paboTKa.

CriaBbl Ha ocHOBe Meii (OpOH3bI, TaTyHH).

Cr1aBbl Ha OCHOBE a/TFOMUHUS.

Cn1aBbl Ha OCHOBe TUTaHa. babOUTHI.

[TopoiiikoBbie, KOMITO3UI[MOHHbIE, aMOP(HbIe MaTepHaIbl.

CBo#iCTBa ¥ MpMMeHeHWe OCHOBHBIX I'PYIIIT HEMeTa/l/TMUeCKUX MaTepuasioB.
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLINU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHust

OueHouHbIe CpefCcTBa

YmeTb

MPOBO/IUTH MeTasiorpaguueckuiy
QHa/M3 CTasel, UyryHOB, I[BETHBIX
MeTaslJIOB U CTIaBOB;

ITpumepHbIe NpaKkTHUeCcKUe 3alaHUA /1A 3aUeTa:
21. KakoBbI pasMepbl CTPYKTYPHBIX 37IeMEHTOB, KOTOPbIe MOKHO YBH/ZETH (Pa3pellnTh) C TOMOLLbIO
OTITUUECKOr0 (CBETOBOT0) MHUKpOCKora? Kak BbIOpaTh MoJsie3HOe yBeMueHHe MUKpPOCKoma? KakoBa
OCHOBHasi 0COOeHHOCTh MPUTOTOB/IEHUST 00beKTa /1/151 MUKPOCKOIMUeCKOT0 UCC/IeJ0BaHUS?
22. OOBsACHUTD, 3aueM HeOOXOAMMO UCC/IeJOBaTh MaKpOCTPYKTYPY? KakuMu MeToZiamMu 3TO0 MO>KHO
cenaTh? UTO MOXKET CITy>KUTb 00BEKTOM MaKpoaHasm3a?
23. KakyuM MeTo/joM MOXXHO YCTaHOBUTb THIT KDUCTA/IZTMUECKOM pellleTKH MeTaslia v ee rmapamMeTphl?
Kakue TUIBI peleToK BCTPeyaroTcs y MeTa/lsioB? IloueMy OHM Ha3bIBarOTCs [IJIOTHOYIIAKOBAHHBIMU?
4. TlpuBeguTe TMpUMep B/USHUS THIA CBSI3U (TUMAa KPUCTA/JZIMUeCKOM peIlleTKHd) Ha CBOMCTBA
MaTepuaa.
25. Tlouemy CBOMCTBa KpUCTA/ZIMUECKOTO MaTepuasa, U3MepeHHbIe B Pa3HbIX HarpaB/eHUsIX, MOTYT|
OT/INYaThCsA? B KaKMX MaTepHrasiax 3To siBlieHre He HaO/II0aeTcsl U rouemy?
26. Tlouemy TmIpU XOJIOJHOM TMJIACTMUECKOW JedopMalu (IUTAMIIOBKE WM BBITSDKKE) MOTYT
0Opa3oBaThCs (peCcTOHBI 10 KPOMKe (Kparo) U3zenus?
27. OODBSCHUTB, UEM Pa3/THUalOTCS O-XKeJie30, y->Kee30 U O->kene30?
28. IlouemMy 1ipy  XOJIOAHOW  TMJacTUUeCKOW  fAedopMalMd  BO3pacTalOT  MPOYHOCTHBIE
XapaKTepUCTUKU? Kak 3TO sBjieHre Ha3biBaeTCs? B KakuxX ciydasx 3TO fIBJIeHUe HeKejlaTe/IbHO?
29. TlosicHuTh Tpaduuecku GU3NUYECKHUM CMBICT TIOHSITHUSI  «paBHOBeCHas — TeMIlepaTypal
KpycTaim3auu (riaBieHus)». Kakoe ycioBre He0OXOAWMO BBITIOJHUTL, YTOOBI HauasiCsi TPOIecc
KpYCTa/IA3aLuun?
30. OODBSACHUTH, B UeM OTJIMUME KPUBBIX OXJIAXKIE€HUS KPUCTA//TAYeCKUX U aMOPGHBIX Te? MOXKHO
/T TIOJTYYUTh aMOP(HBIN MeTasl (MeTa/yinueckoe CTeKs0)?
31. Ilouemy 3epHa 3aKpUCTa//IM30BaBLIErOCAd MeTa/UIMUECKOTO  MaTepuasa He  UMeHT|
reoMeTpUYeCcKH MpaBU/IbHON (OpPMbI?
32. Kakyro Lenb Mpec/iefylOT TMpU BBeJeHUM B paciiaB (KUAKUN MeTaua) MOAU(PUKAaTOPOB?
[TpuBecTy NIpUMephbI JeHCTBUS MOAUGMHUKATOPOB.
33. OOBSACHUTb, B KaKOW OTJIMBKE 3€PHO 3aKPUCTA/TM30BaBIIerocs MeTa/uia Oyzer Oosblie: TpU
pa3/IMBKe >KUJKOT0 MeTasula B rlecyaHyro ¢opMy WK B MeTal/TIMUecKyo?
34. OOBSACHUTL K UeMy MO’KeT TIPUBECTH TieperpeB pacIiaBa Tpesi pas3MBKOW ero B (hOpMbI
W3/I0KHULBI)?
35. OOBsCHUTb, TIPM KakKOW Jedopmallid MOXXHO HeoOpaThMO W3MeHUTh (opMmy, pa3mepbl U

CBOMCTBA MaTepuasa — ynpyrou Wi njacTu4yecKom?
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CTpyKTypHBIMI

[Tnanupyemble pe3y/bTaThl

371eMeHT OrneHOUHBIE Cpe/iCTBa
o0OyueHust
KOMIIeTeHLIUU
36. OOBACHUTD, UTO TTPOUCXOJUT MPH (HOPMUPOBAHUU TEKCTYPHI B le(hOPMUPOBAHHOM MaTepHasie?
37. 3auem TpeOyeTcss BOCCTaHAaB/IMBATh IIACTUYHOCTH  XOJIOAHOe()OPMHUPOBAHHOTO  JTUCTA
KaTMOpOBAHHOM 3ar0TOBKH, BOJIOUEHOM MPOBOJIOKK)? Kakoi 00paboTKOM 3TO MOYKHO C/ie/1aTh?
38. OOBsACHUTL Kakoe CBOMCTBO MaTepHasja XapakTepus3yeT TBepAoCTb. Ha ueM OCHOBBIBAIOTCS
MeTO/Ibl U3MEPeHUsT TBePA0CTH? B uem ux oTivuve?
39. Kak npoBOJST UCTIbITaHKE Ha YapHY0 BA3KOCTh? KakoBa ero 1esnb?
40. C KaKoMl 11e/bI0 TTPOBO/IAT YCTaJIOCTHBIE UCTIBITAHUS ?
Bnagets MeToJaMu MeTasuiorpaduyeckoro IIpuMepHble MpakTHUecKue 3afiaHMs /AJIA 3aueTa MO pelIeHUI0 33/ia4 U3 npogecCHOHA/ILHOU

AHaM3a,
MeTo/laMi 00pabOTKH pe3yJ/ibTaToB
KOHTPOJISI KAUeCTBa U OTpee/IeHUs
XapaKTePUCTHK MaTepHaioB

o0/1acTn

21. Kak mpoBectd MmakpoaHamu3? KakoBbl ero e, MeToApl? OOBSCHWUTH, KaK BBIOpATh
COZleprKaHue yryiepo/ia B CTalu /Il U3TOTOB/IEHUs eTaly MallliH, KOHCTPYKLMU UM COOPY KEeHMUs.
22. Kak 1o CTPyKTYpHOMY TIpPHM3HAaKy MOKHO OMpefieNThb CTanb (Oenblii 4yryH, Ccepblid UyTyH,
[0JIOBUHYATBINA YYTYH, KeJle30 TeXHUYeCKOW YUCTOThI)?

23.  OOBSICHUTB, MOXKHO /M MCIT0/Ib30BaTh Oesiblii Uyr'yH B KaueCTBe KOHCTPYKLIMOHHOTO MaTepuara.
24.  OOBSICHUTH MPEUMYILleCTBa CEPOro UyryHa Mo CPaBHEHUIO CO CTablo.

25. OOBSICHUTb, MOXHO /4 WCTIO/IB30BaTh Oeyiblii YyryH B KauecTBeé KOHCTPYKIIMOHHOTO
MaTepuasa’?

26. OOBsSICHWTH, Kakast ¢opma rpaduTa B MeHbIIeH cTereHU 0CIab/sieT MeTalTMuecKytd OCHOBY
uyryHa? Kak rnosyuutsb Takyro Gopmy rpacdura B OT/IMBKe?

27. Kak momyyuTtb OT/IUMBKY CO CTPYKTYpPOU KOBKOro uyryHa? KakoBbl pa3HOBHUZHOCTU CTPYKTYpbI
TaKOro UyyryHa U ero CBOMcCTBa?

28. IloueMy He NpPOMCXOAWT YNPOYHEHHUs] CTalu INPU ropsiuei IUlacTUUecKoW Jedopmaldy Ipu
1050 °C?

29. Tlouemy medopmarius ceuHia (Trur. = 327 °C) npu KOMHATHOM TeMmriepaType SBJISeTCs Fopsiuel
nedopmariueir?

30. IIpu pekpuCTa//IM3alJMOHHOM OTKUTe XOJI0JHOKaTaHOM J1eHThbl U3 cTtand 08Kn oxsyaxjeHue B
HTepBase Temreparyp 680 — 370 °C BefyT ¢ Masioit CKOpOCThIO. [ToueMy 3TO HEOGXOAUMO?

31. Ha3HauMuTh peXvM peKpHCTa/UIM3aLMOHHOIO OT)KUra /IJIs1 HUKOYT/IepOJUCTOM X0I0AHOKaTaHOU
TCTOBOW CTaJIH.

32. Kax orpefe/nsitoT CKJIOHHOCTb CTa/Id K POCTY 3epHa Ipy Harpese?

33. HasHauuTb pe)XuMm I0JIHOTO OTKWra /Il CTa/lk Mapku 45.

34. Ha3HauuTb pexuM HOpMaM3aliu JJ1s1 CTaii MapKu 45.

35. BbiOpaTh TepMuuecKkyl 00pabOTKy [jisi WCMpaB/eHHs BUAMAHIITETTOBOW CTPYKTYDhl B
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLINU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHust

OueHouHbIe CpefCcTBa

CTa/IbHOU OT/IMBKeE.
36. BbiOpaTh TepmMHuueckyro 00pabOTKy [jisi UCIpaB/ieHHs KPYITHO3ePHUCTON CTPYKTYPBI
ropsiueKaTaHOM CTaslu.

37. BbiOpaTh 3aka/iouHyr0 Cpelly, 00eCreudBarol[yl0 HAaWOOJBIIYI0  TIPOKAIMBAaeMOCTb
yT7IepOIUCTON CTasu.

38. BrIOpaTh 3aKasouHyIO CpeAly /Jisl 3aKa/IK! JIETUPOBAHHOM YT/IePOAMCTOMN CTasTH.

39. BriOpaTh peXUM OTITyCKa 3aKaJeHHOW cTand, obecreunBaroIlvuii COXpaHeHHe BBICOKOU
TBEpPZAOCTHU.

40.  BpIOpaTh pe)KUM OTITyCKa 3aKaJeHHOM CTa/i, 00ecrieurBarolii BEICOKHE YIIPyTHe CBOMCTBA

ITIK-8: roToBHOCTHI0 K yyaCTHI0 B OpraHu3anuv M
METO/[0B KOHTPOJISI P&)KUMOB PaboThI TeXHO/IOTHYECKOTr0 000pyA0BaHHUS

eTPO0J/JIOTH4YeCKOoro o0ecrieyeHHsl TeXHO/IOTHYEeCKHX nponeccoB Mnpu HMCI0/Jb30BdHUHM THUIIOBBIX

3HaThb

TUIIOBbIE€ METOAbl KOHTDPOJIA PEXKWMOB

paboThbl TeXHOJIOTUYeCKOrQ
0O0opy10BaHuUs 1. CTpyKTypa 1 CBOMCTBa MaTepyanoB. AMOp(HOe U KpUCTa/UIMYeCKoe COCTOsIHUe MaTepuaria.
MeTO/IbI WCC/1el0BaHUs CBOMCTBR MeTtopb!l M3yuyeHUs1 CTPYKTYPbl MaTeprasoB.
MaTeprasios, 3 Kpucrammueckas perierka. OCHOBHbIe TUIIBI PeLlIeTOK MeTa/lIOB.
BIUSIHUE CTPYKTYpbl Ha CBOMCTBay@ [edeKTsl KpUCTamInyeckoro CTpOeHusl.
MaTepHasioB. 5 AHU30TpOMNUA.
6. MexaHnusMm Kpuctainmsauuu. [lapameTpel KpUCTaiM3aLyy.
U JeHapuTHas KpUucTaliu3arys.
8 Buzp! vkBanum.
&) Haknen npu nyiactrueckol fgedopmaiu. Posib fuc/ioKalyid B yIIpOYHEHUH.

IlepeyeHb TeopeTHYECKHUX BONPOCOB K 3aUeTy:

10. MexaHnYeCcKre CBOMCTBA MeTa/l/IOB. KOHCTPYKTUBHAs IPOYHOCTb.

11. MexaHuyeckye XapakKTepUCTUKY, OlpejesieMble [IPY UCIILITAHUU Ha pacTsKeHue.

12.  TBepaocTb U CrIOCOOBI ee orpeziesieHusl.

13. MexaHUueckue XapaKTepUCTUKH, OIpezesseMble NP AMHaMUUeCKHUX UCIBbITaHUSX (y[apHas
BsI3KOCTb, TEMIIepaTypa X/IaJJHOJIOMKOCTH).

14.  Tunbl TBepAbIX (a3 B MeTa//IMUECKUX CUCTeMaX.

15. XapakTepucTHKa KOMIIOHEHTOB U (a3 cructemsl Fe — C.

16. IlpeBpaijenusi U ¢opMHUpOBaHHE CTPYKTYPbl B cTajsix (DesbIx UyryHaX, CepbiX Uyr'yHax) B
[PaBHOBECHOM COCTOSIHUU

17. Knaccudukaius, MapkMpoBKa U NpUMeHeHHe CepbiX UYT'YHOB (JIUTEMHBIN, BbICOKOIPOYHBIH,

KOBKHIA, 0TO€/IeHHBIN, aHTU()PUKLIMOHHBIN).

19



CTpyKTypHBIMI
3/1eMeHT

[Tnanupyemble pe3y/bTaThl

OueHouHbIe CpefCcTBa

o0OyueHust
KOMIIeTeHLIUU

18. BuausHue yriepo/ia ¥ MOCTOSIHHBIX TTPUMeCel Ha CBOMCTBA CTasH.

19. Knaccudwukanysi, MapKUpOBKa W TIpUMEHEHWe YTJIePOAUCTBIX cTaneid (0OBIKHOBEHHOTO

KauecTBa, KQUeCTBEHHOW KOHCTPYKLIMOHHOW, MHCTPYMeHTaIbHOM).

20. IIpeBpallieHus Ipy HarpeBse CTaJIy.

1. TlpeBpalljeHusi PU HETMIPEPBIBHOM OXJIaXK/IeHWUH CTaJlu.

22.  IlpeBpaleHus npu Harpese (TIpH OTIYCKe) 3aKaJeHHOM CTasu.

23. Krnaccudukanuysi, MapkMpoBKa U TMpUMeHeHWe KOHCTPYKLMOHHBIX JIeTUPOBAHHBIX CTaseu
CTpOUTe/IbHAs,, MAIIMHOCTPOUTEbHAS [JI1 XOJOJHOW IUTaMIOBKM, YyJ/yulllaeMas, pecCOpPHO-

Mpy>KUHHas1, IapUKOTOAIIUITHUKOBAsI, cTanu Jj1s 3akanku TBY, cramu ans XTO).

24.  ODXUT CTaU.

25.  3akasika CTasu.

26.  Otnyck cranu. CtapeHue.

P7. XUMHUKO-TepMHUecKasi 0OpaboTka.

28. CruiaBbl Ha OCHOBe Me/iv (OpOH3bI, TATYHH).

29. CruiaBbl Ha OCHOBe a/IFOMUHUS.

30. CrulaBbl Ha OCHOBe TUTaHa. babOUTHI.

31. IlopoIKoBbIe, KOMIO3UI[MOHHbIE, aMOP(HbIe MaTepHabl.

32. CBoNCTBa U MPUMeHeHHe OCHOBHBIX IPYIIN HeMeTa/UInueCKUX MaTeprasoB.

Ymetn AHA/TM3MPOBATh JaHHble MexaHnueckrx| IIpuMepHBIe NpakTU4YecKHe 3afaHuA /1A 3aueTa:

ICTIBITAHUI CTaﬂeﬁ, UYT'YHOB, LIBETHBIX
MeTa/1JIOB U CITJIaBOB;

1. KakoBbl pa3mepbl CTPYKTYPHBIX 3/1eMEHTOB, KOTOpble MOXKHO YBUJETb (pa3pellinTh) C TIOMOLbHO
OTITUUECKOT0 (CBETOBOT0) MHMKpOCKora? Kak BbIOpaTh IMoJsie3HOe yBelMueHWe MUKpPOCKoma? KakoBa
OCHOBHasi 0COOeHHOCTh MPUTOTOB/IEHUsST 00beKTa /1/151 MUKPOCKOIMUeCKOT0 UCC/IeJ0BaHUS?
1.  OOBICHUTB, 3aueM He0OXOJUMO HCC/IeIoBaTh MAaKPOCTPYKTYPYy? Kakumu MeTo/[aMH 3TO MOXKHO
cesaTh? UTO MOXKET CTy>KUTb 00BEKTOM MaKpoaHasm3a?
2.  KakyuM MeTo/JoM MOXXHO YCTaHOBUTb THIT KDUCTA/IZIMUECKOM pelleTKH MeTaslia v ee rmapamMeTphI?
[Kakyvie TUITBI pellieTOK BCTpeyaroTcsi y MeTasuioB? [ToueMy OHM Ha3bIBalOTCS MJIOTHOYTIAKOBAaHHBIMU?
3. IIpuBeguTe TMpyUMep B/IUSHUS THIA CBSI3U (TUMAa KPUCTA/J/IMUECKOM peIlleTKHd) Ha CBOMCTBA
MaTepuasna.
4.  Tlouemy CBOMCTBa KpUCTA/ZIMUECKOTO MaTeprasa, U3MepeHHbIe B Pa3HbIX HarpaB/eHUsIX, MOTYT|
OT/INYaThCsA? B KaKMX MaTepHrasiax 3To siBlieHre He HaO/II0aeTcsl U rouemy?
5. [loueMy mnpu XOJ0JHOW TMaacTUuUecKoi pAedopmaiuu (IITaMIIOBKEe WM BBITSDKKE) MOTYT
06pa3oBaThCs (heCTOHBI 10 KPOMKe (Kparo) U3fenus?
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CTpyKTypHBIMI
3/1eMeHT

[Tnanupyemble pe3y/bTaThl

OueHouHbIe CpefCcTBa

o0OyueHust

KOMITeTeHLIUU
6. OODBSCHUTH, UEM Pa3/THUAIOTCS K-XKeJie30, y->Kee30 U O->kene30?
7. Tlouemy TIpd  XOJOAHOM  TulacTUuUeckoWd  Jedopmallid  BO3pAacTalOT  TPOUYHOCTHbIE
XapaKTepUCTUKU? Kak 3TO sBjieHre Ha3biBaeTCs? B KakuxX ciydasx 3TO siBJleHUe HeKeJlaTe/IbHO?
8. IloscHutb rpadumyeckd ¢GU3MUECKUN CMBIC/T TIOHSTUS ~ «paBHOBeCHasi — TeMmrlepaTypa
KpycTasm3auu (riaBieHus)». Kakoe ycioBre He0OX0AWMO BBITIOJMHUTH, YTOOBI HauasiCsi TPOLecc
KpYCTa/IA3aLuun?
0.  OODBSACHUTH, B UeM OT/IMUME KPUBBIX OXJIAXKE€HUS KPUCTA//TAYeCKUX U aMOPOHBIX TeT? MOXKHO
/T TIOJTYYUTh aMOP(QHBIN MeTas (MeTa/yinueckoe CTeK/0)?
10. Tlouemy 3epHa  3aKpUCTa/JJIM30BaBIIErOCs  MeETA/VIMYECKOrO0 Marepuaja He  UMeloT
reoMeTpUUYeCcKy TIPaBUILHOU (POPMBI?
11. Kakywo uenb mpeciefylOT TNpPUA BBeleHWM B paciijiaB (KUJKAKW MeTala) MOAU(PUKaTOpPOB?
[TpuBecTy NIpUMephbI JeHCTBUS MOAUGMHUKATOPOB.
12. OOBSICHUTH, B KaKOM OT/IMBKe 3ePHO 3aKPHCTa/JTA30BABLIETrOCS MeTasiaa Oyzer Oosblie: MpH
pa3/IMBKe >KUJKOT0 MeTasula B rlecyaHyro ¢opMy WK B MeTa/l/TIMUeCcKyo?
13. OOBSICHUTH K uUeMy MOXXeT IPUBECTH TeperpeB paciljlaBa Tipef; Pa3/MBKOM ero B (HOpMEI
W3/I0KHULBI)?
14. OOBSICHUTH, TIPU Kakoi [edopMalid MOXKHO HeoOpaTMMO HW3MeHUTh (GOopMy, pa3Mepbl U
CBOMCTBA MaTepuasa — yrpyrou Uiu niacTuuecKom?
15. OOBSICHUTB, UTO MPOUCXOAUT TIPH (POPMUPOBAHUH TEKCTYPHI B Ie(hOPMUPOBAHHOM MaTtepuase?
16. 3auemM TpeOyeTcs BOCCTaHaBIMBATh IUIACTUYHOCTH  XOJIOAHOZEe()OPMHPOBAHHOTO  JIUCTA
Ka/TMOpOBAHHOM 3ar0TOBKH, BOJIOUEHOM MPOBOJIOKH)? Kakoi 00paboTKOM 3TO MOKHO C/ie/1aTh?
17. OOBSICHUTH KaKoe CBOMCTBO Marepuasna xapaKTepu3yeT TBepJoCTb. Ha ueM OCHOBBIBAIOTCS
MeTO/Ibl U3MEPeHUsT TBePA0CTHU? B uem ux oTivure?
18. Kak IMpoBOJAAT UCIIbITaHYe Ha y/apHYI0 BA3KOCTh? KakoBa ero Liesb?
19. C KakoM 11e/Ibl0 MPOBOAST YCTaOCTHbIE UCTILITAHUS ?

Bnagets MeTO/IaMU aHar3a CTPYKTYPbI U IIpuMepHble MpakTHUecKue 3afiaHMs /AJIA 3aueTa MO pelIeHUI0 33/ia4 U3 npogecCHOHA/ILHOU

CBOMCTB MaTepua’sos,
MeTO/laMH U CpeJiCTBaMH KOHTPOJIS
KauecTBa U ONpe/iesieHus

XapaKTepPUCTHUK MaTepuaioB 1. Kak 1o CTpyKTypHOMY TpU3HAaKy MOXXHO OTpe/le/IUTh CTanb (0Oesblii 4yryH, Cepblii UyTYH,
MOJIOBUHYATHIN UYTYH, KeJie30 TeXHUUeCKON UUCTOThI)?
2. OOBSICHUTL, MOXKHO JTU UCITIOJTh30BaTh OesTbli UyTyH B KauecTBe KOHCTPYKLMOHHOTO MaTepuaria.
3. OOBSICHUTH IPEMMYIIIeCTBA CEPOr0 YyT'yHa 10 CPABHEHUIO CO CTajIbHo.

00/1aCTH
1. Kak npoBectn MakpoaHani3? KakoBbl ero 1emu, Metobl? OOBSICHUTD, KaK BBIOPATh CO/I€PyKaHUe
yrjiepozia B CTav J/1sl U3rOTOBJIEHUS [eTali MalllvH, KOHCTPYKLUW WA COOPY>KeHUSI.
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLINU

[T1aHUpyeMble pe3y/IbTaThl
o0OyueHust

OueHouHbIe CpefCcTBa

A. OOBSICHUT, MOXKHO JIM WCIIONB30BaTh Oenblii YyryH B KauecTBe KOHCTPYKLMOHHOTO
MaTepuasa’?

5. OO6mbsicHuTh, Kakas (opMa rpacduTa B MeHbIIleid CTereHW 0c/ab/sieT MeTalIn4eCcKyr0 OCHOBY)
uyryHa? Kak rnosyuutsb Takyro gopmy rpadura B OT/IMBKe?

6. Kak nonyyutb OT/IMBKY CO CTPYKTYpOM KOBKOTO uyryHa? KakoBbl pa3HOBUZHOCTH CTPYKTYPbI
TaKOTO YyTr'yHa 1 ero CBOMcCTBa?

7. [ToueMy He TIPOMCXOJMT YTIPOUHEHWSs] CTald MpU Tropsiueld MiacTuueckon JedopMaluu TNpu
1050 °C?

8. [Mouemy pedopmarius ceunia (Trur. = 327 °C) npy KOMHATHOM TeMITepartype siB/seTCs ropsuei
nedopmariueir?

O. [Ipu pekpucTanIM3alMOHHOM OT)KWUre XOJ0JHOKATaHOM JeHThl M3 cTtaau 08Km oxnakzeHue B
HTepBase Temreparyp 680 — 370 °C BefyT ¢ Masioit CKOpOCThIO. IToueMy 3T0 HEOOXOAUMO?
10. Ha3HauuTh peXXUM PeKpPUCTA/IM3aLMOHHOT0 OT)KUTa JJisi HUKOYTJIePOAUCTOM X0J/I0[HOKaTaHO!
TCTOBOW CTaJIH.

11. Kak onpegesisroT CKJIOHHOCTb CTa/iu K POCTY 3epHa IpU Harpese?

12. HasHauuTb pe>XUM MOTHOTO OTXKUTa JJisi CTai MapKu 45.

13. Ha3HauuTh pexuM HOpMaau3aluu 151 CTaJu MapKu 45.

14. BpiOpaTth TepMHUecKyro 00pabOTKy AJisi WCIIPaBJe€HWsS BH/MAHIITETTOBOM CTPYKTYpbI B
CTa/IbHOU OT/IMBKeE.

15. BopiOpath TepMuuecKyto 00pabOTKy AJisi WCTpaB/ieHWs KPYITHO3€PHUCTOW CTPYKTYPBI
ropsiueKaTaHOMW CTaslu.

16. BpiOpaTh 3aKajouHyH Cpelly, 00eCmeuuBarolyl0  HaubOJBIIYI0  MPOKAJIMBAaEMOCTH
yT7IepOIUCTOM CTasu.

17. BbIOpaTh 3aKa/JIOYHYIO CPey /sl 3aKajIKK JIeTMPOBAaHHOM yTIePOIUCTON CTaIN.

18. BeiOpaTh peXUM OTIyCKa 3aKajJeHHOW CTand, o0ecreuuBaroluii COXpaHeHWe BBICOKOMH
TBEPJOCTH.

19. BrIOpaTh pe)KUM OTITYCKa 3aKa/IEHHOW CTau, 00eCcrieurBaroIIvid BEICOKHE YIIPYTHe CBOHCTBA
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0) [Topsf0K NpoBe/jeHNs NPOMEXYTOYHOH aTTeCTaluH, I0Ka3aTe/ Il ¥ KPUTEePUH
OLleHUBAHMA:

st OlleHKH TeKyIlel YCIeBaeMOCTH TPeAyCMOTPEH CEMEeCTPOBBIN DPEUTHHT-KOHTPOJIb
3HaHWM CTYJeHTOB. 3a O/IUH PEUTHHI-KOHTPOJIb 00yyJarommuiicss MokeT HabpaTb 30 6asnmoB.

lonoHUTEebHBIA KOHTPOJIb BBITIOJTHEHUSI CAMOCTOSITE/IbHOM DPabOThI CTY/IEHTOB TaKKe
OCYIIIeCTBJISIETCS B TpoLjecce ycTHOTo orpoca. CymmapHoe KosmuecTBo 6asmioB 3a CPC 30.

OO6yuaeMblii MOXKET MOJTYYUTh 3aUeT, HabpaB Orpe/ie/IeHHYI0 CyMMY 0aslyioB:

- «3auTeHo» (0T 61 u 6osee 6anioB);

- «He 3auTeHO» (MeHee 60 6asIOB).

Pexomentyemoe pacripeZiesieHre 0aiioB TeKyIiero KOHTPOJIs
10 BU/IaM yueOHBIX paboT

Ne o WToroBas aTTecTanysi,
1/ Buj yuebHo paboThI
I 6anioB

1 [Tocemenue 3aHATUSA 5

2 PelTUHr-KOHTpOJIb Nel 30

3 PelTUHTr-KOHTPOJIb Ne2 30

4 BeinosiHeHne cemectpoBoro miaHa CPC 30

5 HononauTenbHble 6ambl («00HYC») 5

3ayeT MO JAaHHOM AMCLUIUIMHE MOKET TIPOBOJUTLCS B yCTHOW ¢opme B Buje Oecefbl T0
BOIpOCaM, Mpe/ICTaB/IeHHBIM B pa3ziesie 6 ¢ yueToM HaOpaHHBIX 6asioB.

OLleHKa «3auTeHo» CTaBUTCS, eC/Id OOyuaroIuiics /eMOHCTPUPYET C(HOPMHUPOBAHHOCTH
KOMIIETEHLIUI He HWKe II0POroBOr0 YPOBHS: B XOZEe KOHTPOJbHBIX MEpPOMNpHUSATHUN MOTYT
JOTYCKaTbCs OLIMOKH, TIPOSIBIISIFOLIMECS] B OTCYTCTBUM OT/e/bHBIX 3HaHUM, YMEHHH, HABLIKOB.

— «He 3auTeHO» — OOyuaromuiicsi He MOJKeT TIOKa3aTb 3HAaHWUS Ha YPOBHe
BOCITPOM3BeJieHNsT U 00bsICHeHUs] MH(OpMAaIMK, He MOXKeT 10Ka3aTh UHTe/IeKTya/lbHble HaBbIKU
pellieHust MPOCThIX 3a/1au.

8 YueOHo-MeToANYecKoe U HHGPOPMALIMOHHOE 00ecnieueHHEe JUCHUILTMHBI (MOY /1)

a) OcHoBHas IMTEpaTypa

1.  MartepuanioBeJileHle W TeXHOJOTWs MarepuaroB B 2 4. Yactb 1: yueOHUK Jyist
akazieMuueckoro 6akanapuata / I'. T1. ®@etucos [u ap.] ; nmox penakiueii I'. T1. @etrcoBa. — 8-e
u3g., Tmepepab. W jgom. — MockBa: W3gatensctBo FOpaiit, 2019. — 386 c. URL:

https://www.biblio-online.ru/bcode/434496
2. Uepenaxus, A. A. MarepuanoBesenvie : yueOHuk / A. A. Uepemaxun, A. A.

CmonbkuH. - Mocksa : KYPC, HULl UH®PA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-
906818-56-0. - ISBN 978-5-16-104678-4. - URL:

https://new.znanium.com/catalog/product/944309

0) lonmoHUTE/IbHAA TUTEPAaTypa

1. mwutpenko, B. I1. MarepuanoBezieHre B MallIMHOCTPOeHUH: yuebHOe mocobue / B. T1.
Omutpenko, H. b. ManyinoBa. — MockBa: UH®PA-M, 2019. — 432 c. — (Bsicee
obpa3oBaHMe: bakanaBpuar). — ISBN 978-5-16-010712-7. — URL:
https://new.znanium.com/catalog/product/949728

2. ApackuH, A. M. MarepuanoBeieHue B CTaHKOCTpoeHWM: y4eOHMK / A. M.
ApackuH. — MockBa: MTHOPA-M, 2019. — 320 c. — (Bwiciiee obpa3oBanue: bakanaBpuar). —
ISBN 978-5-16-107415-2. — URL: https://new.znanium.com/catalog/product/1010941
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https://new.znanium.com/catalog/product/949728
https://new.znanium.com/catalog/product/944309
https://www.biblio-online.ru/bcode/434496

3. 3emckos, HO. I1. Marepuanosezenue: yue6Hoe nocobue / FO. I1. 3emckoB. — CaHKT-
[Metepbypr: Jlanb, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TeKcT: 371eKTPOHHbIH // JIaHb:
3/1eKTPOHHO-0nbmoreuHas cucrema. — URL: https://e.lanbook.com/book/113910

B) MeToanueckue yKazaHus

1. Marepuanosesenue. Ilpaktukym. Ememomvia A.H., MonoukoBa O.C., Ilerpouenko E.B.
Marnauroropck. 13g. Lentp ®I'5OY MI'TY um. I''. Hocosa. 2019. 64 c.

2. MarepuanoBe/ieHre. MeTo/ibl aHa/iM3a CTPYKTYPbI U CBOMCTB MeTAJI/IOB U CIJIaBOB : yueOHOe
nocobue / T. A. Openkuna, E. C. Jlomatuna, I'. A. MepkynoBa, T. H. [Ipo3goBa, A. C.
Hapmoneko; mox pex. T. A. Openkunoit. - KpacHosipck: Cub. depep. yH-T, 2018. - 214 c. -
ISBN 978-5-7638-3936-4. - URL: https://new.znanium.com/catalog/product/1032141

r) IIporpammHoe obecieuenre 1 THTepHeT-pecypchl

Haumenosanue 110 Ne norosopa CpOK [1eMCTBUS JTULEH3UU

CraHgapTHbIe

Microsoft Windows 7 [-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 ot 17.09.2007 beccpouno

7Zip CB000/1HO 6eccpouHo
pacrpocTpaHsieMoe

FAR Manager CB000/1HO pacrpocTpaHsieMoe | 6eccpoyHo

JonoyiHuTebHbIe

Microsoft Windows 10 Pro [O-1227 ot 8.10.2018 11.10.2021

1.  ®emepanbHBIN UHCTUTYT MPOMBIIIEHHON cobcTBeHHOCTH : cait POCITATEHTA / ®UIIC.
— Mockga : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ — Pe>kuMm AocTyria: CBOOOJHBIM.
— TekcT: 3MeKTPOHHBIN.

2.  Poccuiickuii uHJeKC HayuHoro nutupoBanus (PYHL]) : HaljuoHanbHast
oubmmorpadryeckast 6a3a JaHHBIX HAYYHOTO [IUTUPOBaHUs. — TeKCT: 37IeKTPOHHBIH //
eLIBRARY.RU : HayuHast 31eKTpoHHasi 61b/moTeka : cait. — MockBa, 2000 — . — URL:
https://elibrary.ru/project risc.asp — Pexxum focTyma: Jijisi 3aperucTpup. MoJib30BaTeiei.

3.  Axagemus Google (Google Scholar) : movckoBasi cuctema : caiit. — URL:
https://scholar.google.ru/ — Pexxum focTyma: /it 3aperucTpup. noab3oBaTenieit. — TekcT:

3/1eKTPOHHBIM.
4.  EmuHOe OKHO [IOCTyTa K WH(POPMAIIMOHHBIM PecypcaM : 37eKTpoHHas OUb/MoTeKa : caiT /
OT'AY THUU UTT "MHO®OPMUKA". — Mocksa, 2005. — .—URL:

http://window.edu.ru/ — Pe>xxum pocTyma: cBOOOAHBIN. — TeKCT: 371eKTPOHHBIH.

5.  East View Information Services : DnekrpoHHasi 6a3a nepuoguuecknx u3ganuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ — Pe)xuM fiocTyTa: 1o no/nucke. — TeKCT:
3JIEKTPOHHBIU.

6.  Poccwmiickasi 'ocygapcrBenHasi oubmoreka. Karanoru : caiit / Poccutickas
rocyzapcrBeHHast bubmoreka. — Mocksa : PI'B, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ — Pexxum foctyra: cBo6oHbIM. — TeKCT:
3JIEKTPOHHBIU.

7.  DnekrtpoHHas 6ubmoteka MI'TY um. I'. . HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp — Pexxum gocTyna: /s 3aperucTpup.
1oJib30Baresiel (BXo/, C BHEILLIHEel CeTH M0 JIOTHHY U NMaposto). — TeKCT: 3/1eKTPOHHbIM.

8.  YHuBepcuterckas nHpopmauroHHasi cuctema POCCUS] : HayuHasi 371eKTpOHHAast
6ubsmoreka : caiit / HUBL ; OkoHoMuueckuii pakyabTer MI'Y. — Mockga : HUBLI, 1997
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https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://new.znanium.com/catalog/product/1032141
https://e.lanbook.com/book/113910

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

— . —URL: https://uisrussia.msu.ru — Pe>xxum poctymna: cBoOOAHBINA. — TeKcT:
3/IeKTPOHHBIM.

Web of science : MexxayHapo/iHasi HayKOMeTprUueckasi pedpepaTUBHasi U MOJIHOTEKCTOBast
0a3a JaHHBIX Hay4YHBIX U3AaHui : caiT. — URL: http://webofscience.com — Pexum
J0CTymna: Ji/Is1 3aperucTpuyp. rnosb3osaresneu (Bxog no [P-agpecam By3a). — Tekcr:
3/IeKTPOHHBIM.

Scopus : MexayHapoHast pedepaThBHas ¥ TIOJTHOTEKCTOBAsi CIipaBOYHasi 6a3a JaHHbIX
HayuHbIX u3gaHui : caiT. — URL: http://scopus.com — Pexxum focTymna: A1 3aperucTpup.
riosib3oBareseii (Bxof no IP-aspecam By3a). — TeKCT: 3/1eKTPOHHBIM.

Springer Journals : MexxayHapoziHasi 6a3a MoJIHOTEKCTOBBIX KypHasioB : caut. — URL:
http://link.springer.com/ — PexxuM focTymna: /il 3aperucTpup. roJib3oBaTesel (Bxoz o IP-
azipecam By3a). — TeKCT: 3/71eKTPOHHBIM.

Springer Protocols : MexyHapoHast KO/IJIEKLUSI HayUHbIX TPOTOKOJIOB 110 Pa3/IMUHbIM
otpac/am 3HaHui : caut. — URL: http://www.springerprotocols.com/ - Pexxum poctyna:
JJ1s1 3aperucTpup. nosb3oBarenel (Bxog no [P-agpecam By3a). — TeKCT: 3/1eKTPOHHBIN.
SpringerMaterials : MexxayHapoaHasi 6a3a HayUHbIX MaTepHasioB B 00/1aCTH PU3NIECKUX
HayK U UHKUHUpHWHra : caiT. — URL: http://materials.springer.com/ — Pexxum goctyna: ass
3aperucTpup. noJjb3oBatenel (Bxog no IP-agpecam By3a). — TeKCT: 3/1€KTPOHHBIN.
Springer Reference : MexyHapoHast 6a3a CripaBOYHBIX W3/IAHUH 110 BCEM OTPACIsSM
3HaHuii: caitT. — URL: http://www.springer.com/references — Pexxum goctyma: ajs
3aperucTpup. nosb3oBaresneii (Bxog no IP-agpecam By3a). — TeKCT: 3/1eKTPOHHBIIA.
zbMATH : MexayHapo/iHasi pedepaTiBHast 6a3a JaHHbBIX 110 YMCTON U MPUKIaHOMN
MaTeMaTHke : cailT. — URL: http://zbmath.org/ — Pexxum poctyna: jjist 3aperucTpup.
rosib3oBarenei (Bxog no IP-aspecam By3a). — TeKCT: 3/1eKTPOHHBIMN.

Springer Nature : Me>xxayHapoHasi pedepaTBHasi ¥ TIOJIHOTEKCTOBAsI CripaBoyvHasi Oa3a
JJaHHBIX Hay4HbIX M37aHui : caiT. — URL: https://www.nature.com/siteindex — Pexxum
J0CTyma: J/Is1 3aperucTpyp. rosb3oBaresed. — TeKCT: 3/1eKTPOHHBIN.

ApXVB Hay4HBIX )KYpHaJIOB : calT / HaljuoHambHBIN 371eKTPOHHO-MH(POPMAaL[MOHHBIN
KoHLlopuuyM. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ —
Pexxum focTyna: A/is 3aperucTpyp. noab3oBaTesieli (Bxoz rno IP-agpecam By3a). — Tekcr:
3JIEKTPOHHBIU.

eLIBRARY.RU : HayuHasi 3/1eKTpOHHast 6ubmoTeka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru — Pexxum focTyma: /i/1s1 3aperucTpup. nojb3oBaresneid. — Tekcr:
3/IeKTPOHHBIM.

PYKOHT : HaumoHa/ibHBIN LMGPOBOI pecypc : Me>KoTpacieBasi 37eKTpOHHasi bubmoreka :
caut / koHcopLuyM « KOTEKCTYM». — Ckonkoso, 2010 — . — URL: https://rucont.ru —
Pexxum foctyna: A1 aBTOpy3. 10JIb30BaTesield. — TeKCT: 3/7IeKTPOHHBIN.

9. MaTepua/ibHO-TEXHUUYECKOe 00ecreueHne JUCIHIUTHHBI
MaTepuanbHO-TeXHHUYeCKoe obecrieueHre JUCIUIIMHBI BKTIOYAeT:

Tun 1 Ha3BaHUe

ay/JUTOpUN OcHarieHue abopaTopun

YuebHble ayguTopud A8 | My/lIbTUMeUIHbIE  CPE/CTBA  XPAHEHWs,  Iepejaud u
TIpOBe/IeHUst 3aHATUM | TIpeficTaBeHUs] MHGOpMalLu1

JIEKIIMOHHOTI'O THUIIA

Ayputopus st | CrierjuanusupoBaHHast Me0Oesb.  MyJsibTUMeUiHbIE — Cpe/iCTBa
IPYIIIOBBIX U | XpaHeHwUsl, epe/iauu U Tpe/icTaBaeHuss UHQopMaluu

VH/IMBU/lya/IbHBIX
KOHCYJIbTalluk, TeKyLero
KOHTPOJIS "
MIPOMEeXXYTOUHOMN
aTTecTalyu
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http://www.springerprotocols.com/
http://link.springer.com/
http://scopus.com/
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Tun 1 Ha3BaHUe

OcHalljeHre 1abopaTopuH

ay/JUTOpUun
Ayputopuu s | [lepconanbHble KommbloTepsl ¢ naketoM MS Office, Beixozom B
CaMOCTOSITe/IbHON VIHTepHeT M C [OCTYNIOM B 3/IEKTPOHHYH HWH(POPMALMOHHO-

paboThl:  KOMIIbIOTEPHbIE
K/IaCChl; UUTa/IbHBIE 3aJIblI
OubMoTeKn

oOpa3oBaTe/lbHYI0 Cpe/ly YHUBEPCUTETA, UUTAIbHBIE  3aJIbl
OubnoTeku

ITomeruenue st | CrierjuanusupoBaHHast MeOestb. CTaHOUHBIHM MapK 000pyZ0BaHUs U
XpaHeHWUsI U | MHCTPYMEHTBI /i1 MPO(UIAKTUUECKOTO  OOC/TY)KUBaHUA |
MpO(HIAKTHYECKOTO peMoHTa yuebHOro 060py/10BaHMs

o0cy>xuBaHUs  y4eOHOTO

000py/10BaHUsI
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