MHWHOBPHAYKH POCCHUU

DenepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE
00pa3oBaTeabHOC YUPEIKICHHUE BBICIICTO 00Pa30BaHUA
«TynbCKMii TOCY/IAPCTBEHHBIN YHUBEPCUTET»

[lomuTexHUYECKUIT UHCTUTYT
Kadenpa «MammHocTpoeHue 1 MaTepHaioBeICHUEY

YTBepkaeHO Ha 3aceqaHuu Kadeapsl
«MammHoCTpOeHUE U MATEPUATIOBEIEHHEY
«30» auBapg 2023 r., npotokoin Ne 6

b .
& A.B. AHIICB

®OH/J OHEHOYHBLIX CPEACTB (OHEHOYHBIE MATEPHUAJIBI) I
MNPOBEJEHHUA TEKYHETI'O KOHTPOJIA YCIIEBAEMOCTH H
MPOMEXYTOUYHOM ATTECTAILIMYA OBYYAIOIIUXCH 1O
AUCHHUIIJIMHE (MO YJIIO)

«CnenpajbHble CTAJIH H CILIABBI)

OCHOBHOH npodeccHOHATILHON 00pa30BaTeJIbHON MPOTPaAMMBI
BbICLIEI'0 00pa30BaHUs — IPOIPAMMbI MATHCTPATYPbI

10 HATTPABIIEHUIO TOAITOTOBKH
22.04.02 Meraainyprus

C HAIPaABIIEHHOCTHIO (TTpodunem)
Mera/sioBeieHNe H TepMuYecKas 00padoTKa MeTA/LI0B H CIJIABOB
®dopma 0OydeHUsT: OUHAS

WU nentudukanmoHHsii HOMEp 00pa3oBaTebHOM TTporpamMmer: 220402-01-22

Tyna 2023 r.



JIMCT COI'JTACOBAHUA
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1. Onucanne GpoHIA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOHJ OIIEHOYHBIX CPEACTB (OLIEHOYHBIE MaTepHallbl) BKIIOYAET B c€0sl KOHTPOJIbHBIC 3a7a-
HUS U (WIM) BOMPOCHI, KOTOPHIE MOTYT OBITh NMPEAJIOKEHbI 00ydaromeMycsi B paMKax TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTalliu MO JUCHUIUIMHE (MOJIYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHUsl U (WJIM) BOMPOCH! MO3BOJISIOT OLEHUTh JTOCTHKEHUE 00YyYaroIMMCsl IIaHH-
pPYEMBbIX pe3yJbTaToB O0Y4YEeHHUs MO AUCLUUIUIMHE (MOJYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMMe TUCIMIUIUHBI (MOIYJIs), a TakkKe cPOPMUPOBAHHOCTH KOMITETEHIIUM, YCTAHOB-
JICHHBIX B COOTBETCTBYIOLIEH OOILIEH XapaKTepHCTUKE OCHOBHOW IMpodeccHOoHalbHOW 00pa3oBa-
TEJIbHON IPOrPAMMBI.

[losiHBIE HAaMMEHOBAaHMsI KOMIIETEHIIMM M MHIUKATOPOB UX JOCTHXKEHHUS IIPEICTABIICHBI B
001el XapakTEePUCTHKE OCHOBHOM MPO¢eCcCHOHAIBHOM 00pa30BaTEIHbHOM MPOTPAMMBEI.

2. OneHOYHBIE CpeIcTBA (OLIEHOYHbIe MaTepHaJibl) /JIsl MPOBeeHUS TEKYIero
KOHTPOJISI YCIIEBAEMOCTH 00Y4AIOIIMXCS M0 JUCHUILIMHE (MOYJII0)

IlepeyeHb KOHTPOJILHBIX 321aHUH U (MJIM) BONIPOCOB 1JIs OLleHKU ¢)OPMHUPOBAHHOCTH KOM-
nerenuuu [IK-17 (koHTpoJHpyeMblii HHANKATOP A0cTH:KeHHsE KomneTennuu [MK-17.1)

1. Ilo kakoMy MpU3HAKY OMpEeNIeTCsl CTENeHb KauecTBa CTaln?
1. %P;
2. %S;
3. % JIerupyIonux 3JIeMEHTOB;
4. % H;
5. %SuP.
2. Kakyto poiib BBINONHSIET KOOAIBT, BBOJAUMBIN B MApTEHCUTHO-CTAPEIOILYIO CTab?
1. YBennuuBaeT MpOKaIuBaeMOCTh;
2. [ToBbIIaeT BSI3KOCTH;
3. YMeHblI1aeT pacTBOPUMOCTh TUTAHA;
4. H3menpyaer 3epHO MapTEHCUTA;
o. [Tonmxkaer TemnepaTypy CTapeHHUs.
3. IMouemy mpu otmycke crtaneit Tuma X12 B paitone temmepatyp ~ 300...350 °C nabmromaercs
“npoBan’ TBepAOCTU?
1. PacnagaeTcst ocTaTOYHBIN ayCTEHUT;
2. Pacnamaercst MapTeHCHT;
3. TIpoucxoaut penakcanus HaNpsHKEHUH,
4. Bpliensiorcs crienyanbHble KapOubl.
4. Tlo kakoMy MpHU3HAKYy MOXKHO OIpEAENnTh, KaKue BJIEMEHTHl B MapKe CTald SBIISIOTCS
JIETUPYIOIINUMU T00aBKaMH, a KaKhe — IPUMECSIMHU:
1. ITo XuMHU4ECKOMY COCTaBY CTaJjH;
2. ITo I'OCT;
3. He onpenensiercs.
5. B xakux cransax obpasyercs kapoun Cr7Cs?
1. Yamie Bcero B KOHCTPYKIMOHHBIX CTaJAX;
2. B uHCTpYMEHTaJbHBIX CTAJIAX;
3. B c10’XKHOJIETUPOBAHHBIX CTAJISX.
6. KapOunooOpasyromie 371eMeHThl MPAKTUYECKH HE 3a/lep’KUBAIOIINE BBIICICHUE YTIIEpOoAa W3
MapTEeHCHUTA NP OTITyCKE:
1. Si, Cr, Mo;
2. Ni, Cu, Mn;
3. W, V, Nb.
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7. JIns yriaepoAncThIX CTallel OTITyCKHasl XpYNKOCTh | posia mposiBisieTcst B 00J1aCTU TeEMIIEpaTyp:

1. 400...500 °C;

2. 300...400 oC;

3. 500...600 °C.
8. O6patumas otmyckHasi XpynkocTs (II-ro poma) mpucyria serupoBaHHBIM CTaJISM TIOCIE OTITyCKa
IIPYU TEMIIEpATYypE:

1. 500...650 °C;
2.400...450 °C;
3.350...400 °C.

9. Ilo xkakoMy MexaHU3MY B cTaju oOpa3yercst kapouJ OoJiee BHICOKOro Kiacca?

1. C yBenmuueHueM coliepyKaHus JETUPYIOIIETO JIEMEHTa B CTAJIH;

2. C yMEeHBIIEHUEM CO/IEPKaHMs JIETUPYIOIIETO 3JIEMEHTa B CTANIH;

3. CpoacTBo K yrieposay.
10. OcraTo4HbI ayCTEHUT B BBICOKOJIETHPOBAHHBIX CTaJIAX 00J1aJJaeT BBICOKON YCTOHUMBOCTBIO U
MOYTH MOJTHOCTHIO pacIagaeTcs MOCie OTITyCKa MPH TEMIIepaType:

1. 600...680 °C;

2. 400...600 °C;

3. 200...400 °C.

Ilepeyenb KOHTPOJIBbHBIX 32/JaHUI U (WJIH) BONMPOCOB /IS OLeHKH COPMUPOBAHHOCTH KOM-
nerennuu [1K-17 (koHTposupyemsblii nHANKATOP A0cTH:KeHHs1 KomneTennuu [MK-17.2)

1. Kako#i U3 yKa3aHHBIX JETUPYIOLIUX 3JIEMEHTOB MOAABIISET OTIYCKHYIO XPYIIKOCTh 2 po/ia B KOH-
CTPYKLIMOHHOH cTaynun?

1. Cr;
2. Mn;
3. Co;
4. Ni;
5. Mo.

2. Kakne m3 yka3aHHBIX JIETHPYIOUIMX 3JIEMEHTOB OJHOBPEMEHHO IOBBIIIAIOT BS3KOCTH (heppuTa
npu Jgeruposanuu 1o 1 %?

1. CruW,;
2. NiuSi;
3. MouCcC;
4. CruNi;
5. MnuTi.

3. Iyt uero B MpyXKUHHBIE CTaK JO0ABISAIOT 10 3 % KpemHus?
1. TloBeICUTH TPOYHOCTH CTAIIH;
2. TloBbICUTH BS3KOCTH CTaJIH;
3. TlomaBuTh oTIyckHyI0 XpynkocTs |l poxa;
4. TloBbICHUTBH TEMIIEpATypHBIN AUANa30H OTITYCKHOM Xpynkoctu | pona;
5. ITloBBICUTH KOPPO3UOHHYIO CTOMKOCTb.
4. JID TOpMO3AT POCT 3epHA ayCTEHUTA IPU Harpese. Takoe BIUSHUE 3JIEMEHTOB OOBSICHACTCS:
1. bapsepHbIM JelicTBHEM HEPACTBOPEHHBIX B ayCTEHHUTE JUCIEPCHBIX KapOUIOB M HUTPHUIOB
Ha MUTPUPYIOIILYIO TPAHUILY 3€PEH;
2. bapbepHbIM JIEUCTBUEM TUCIOKAIIUMN.
5. Uto0bl cTasb MMena BBHICOKYIO BSI3KOCTh U JIOCTATOYHYIO MPOYHOCTH, HEOOXOAMMO BBITIOJIHATH
Clenyromme TpeOOBaHMUS:
1. Cranp nomwkHa UMETh (PEPPUTHYIO OCHOBY;
2. Cranb 10JKHA UMETh ayCTEHUTHYIO OCHOBY;
3. Cranp 10omKHA IMETh KapOUIHYIO (a3y.
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6. Jlns yBeMIeHHSI POKAIMBAEMOCTH B YTIIEPOJUCTYIO CTAIb JOOABIISIOT:

1. 0,004 % 6opa;

2. 0,4..05%V;

3.1%C.
7. 3anummTe Mapky craiu, conxepxareit: < 0,1% C, 13,000 15,0% Cr, 14,000 16,0 % Mn, 0,1
0,15% N.

1. X14AT'15;

2. 10X14AT'15;

3. X14I'15A.
8. 3ammmuTte mapky cramu, comepxkamyywo: 0,7...0,8% C, 3.8... 44% Cr, 04...0,6% Mo,
0,25...0,40% Ni.

1. 70X4MH;

2. 7X4MH;

3. X4HMA.
9. 3anmmuTe Mapky cranu, cofepxkamei: 1,0... 1,1 % C, 3,8...4,4 % Cr, 8,5...9,5% W, 3.,8...
4.3 % Mo, 2,1...2,5% V, 7,5... 8,5 % Co.

1. POM4BKS;

2. 10X4B9M4K8D2;

3. X4BOM4K8D2.
10. Tlpu xkakoM HHTEpBalie TEMIEpaTyp MPH OTIYCKE HAUYMHAETCS OOpa30BaHHE CIEHUATHHBIX
KapOuI0B?

1.500 ... 650 °C;

2. Briie 400 °C;

3. 250...300 °C.

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIM) BONIPOCOB JI1 OlleHKU ¢)OPMHUPOBAHHOCTH KOM-
nerenuuu [IK-17 (koHTpoJMpyeMblii HHANKATOP A0cTHKeHHsI KomneTeHuu [MK-17.3)

1. [ToueMy cTanb MPU OJUHAKOBBIX CITOCOOAX MPOU3BOJICTBA BHITUIABIIEHHAS HA IEPBOPOIHOM IIHX-
Te, 00JIamaeT 6oIee BHICOKOH BI3KOCTHIO?

1. Coaep>XUT MEHBIIIE CEPHI;

2. Conepxut Menbliie ¢pocdopa;

3. CoAep>KUT MEHBIIIE MEIH;

4. Coep>KUT MEHbIIIE KUCIOPOJIa;

5. Mmeet Menbue 3epHO.
2. Tlpu Kakux TemmepaTypax OTITyCKa MOKHO B JIETHPOBAHHON CTany HabII0AaTh BTOPUYHOE TBEP-

neune?
1. 100...200 °C;
2. 200...300 °C;
3. 300...400 °C;
4. 400...500 °C.

3. Jlyist 9ero NpoM3BOAT BAKYyMHYIO Pa3/IUBKy CTAIIH?
JUISl yAAJIEHUS CEPBI;
TSt ynaneHus pocdopa;
JUISl yAAJIEHUS Ta30B;
JUISL OYMCTKH OT HEMETAJUINYECKUX BKIIFOUEHHU;

5. Ul pacKHUCIICHHUS CTAJIH.
4. Tlo kakoMy MpHU3HAKYy MOKHO OINpEAENUTh, KaKue€ BJIEMEHTbl B MapKe CTajld SBISAIOTCA
JIETUPYIOIIUMU 100aBKaMH, a KaKUe — IPUMECSIMHU:

1. He ompenensercs;
2. ITIo TOCT;
3. [1o XuMu4EeCKOMY COCTaBy CTajIl

NS



6

5. Kapbunoobpasyromue 3JeMEeHThl MPAKTHYECKH HE 3a/IePKUBAIOIINE BBIICICHHUE yTiepoja M3
MapTEeHCUTA MPH OTITyCKE:
1. Ni, Cu, Mn;
2. Si, Cr, Mo;
3. W, V, Nb.
6. CyOcTpyKTypHOE YIPOYHEHHE IOJIyYaloT MOCPEACTBOM JAedopManuy CTalId € MOCIETYIOLUM
OTKUTOM IIpU Temneparype?
1. Huxe nopora pekpucTaiin3any,
2.400...500 °C;
3. Boiie Acs.
7. D dexT OapbepHOTo AEHCTBUS AUCIEPCHBIX YaCTHUI] B AyCTEHUTE YCTPaHSET:
1. DnemenTsl 00pa3yroue KapOouIbl;
2. DneMeHThI He 00pa3yrolne Kapou0B;
3. PacTBOpeHue 1 KoaryJsius JUCIIEPCHbIX (a3 B ayCTEHUTE.
8. Kakoii u3 BHIOB yIPOYHEHHS MPUBOAUT OJHOBPEMEHHO K IMOBBIIICHUIO, KaK MPOYHOCTH, TaK U
BSI3KOCTH cTanu?
1. 3epHOrpaHuyHoOE;
2. lehopMarimoHHOEHOE;
3. 3epHOrpaHu4HOe U AeHOPMAIIIOHHOCHOE.
9. JID TopMO34T poCT 3epHa aycTeHUTa Ipu Harpese. Yem 0OBsACHIETCS TaKOE BIMSHUE 3JIEMEHTOB?
10. Kak MOKHO OJTHOBPEMEHHO MOBBICUTH MTPOYHOCTD U BSI3KOCTh yITyUIIaeMOU CTaN?

3. OueHovHbIe cpeacTBa (OLEHOYHbIe MATEPUAJIBI) ISl IPOBEIEHUs MPOMEKY-
TOYHOM aTTeCcTAlMU 00YYAIOIIMXCS MO AUCIUIIMHE (MOYJII0)

IlepeyeHb KOHTPOJIBLHBIX 3aaHUI M (MJIM) BOIPOCOB [JIsl OIEHKH c(hOPMHPOBAHHOCTH KOM-
nereHuuu [TK-17 (koHTpoJMpyeMblii HHAMKATOP A0cTHKeHHsI KomneTeHuu [TK-17.1)

1. KakoBa fnomkHa ObITE ONTUMaNIbHA TBEPAOCTH OBICTPOPEKYIIEH cTany Tuna P18 umu P6MS mo-
CcJIe 3aKaJIKH (110 OTITycKa)?

1. 56...59 HRC;
2. 59...62 HRC;
3. 63...65 HRC;
4. 65...68 HRC.

2. V Kaxoil U3 NOIMITHAKOBBIX CTanell (CpeHUX cepuii MOJUIMIHUKOB) HPU OJMHAKOBBIX yCIIO-
BUSX KCIUTyaTalluy JOJITOBEYHOCTh OYyJEeT BhIlIe?

1. IX15;
2. HIX15CT;
3. 11X09.
3. Kakoro Tuma guarpamMma COCTOSIHMS TI0JTy4aeTcs IpHU JETMPOBAHHUH KeJIe3a XPOMOM?
1. C OTKPBITOH Y — 00J1aCThIO;
2. C OTKPBITOH 0l — 00J1aCThIO;
3. C pacHIMPEHHON Y — 00JIACTHIO;
4. C pacIIMpeHHON o — 00J1aCThIO;
S. C 3aKPBITOH Y — 00JIACTHIO.

4. Tlo xakoMy MIpPHU3HAKy MOXKHO OIIPENENNUTh, KaKUe 3JEMEHThl B MapKe CTajlH SBISIOTCA
JETHPYIOMIUMH JOOABKaMH, a KaKHe — IPUMECIMH:

1. He onpenensercs;

2. IIo TOCT;

3. Ilo XuMHU4ECKOMY COCTaBy CTaJIH
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5. [louemy cranb npu OAMHAKOBBIX CIIOCO0AX MPOU3BOACTBA BBIIJIABICHHAS HA TIEPBOPOJHON HINX-
Te, 00naaeT 6osee BEICOKOM BA3KOCTHIO?

6. Kakpne Xxumudeckne OdJI€MEHTBI M B KAKOM KOJIMYECTBE BXOJAT B COCTaB CTaJH
03X20H16AT'6?

7. 2. Kakme xuMHMYecCKHE€ OHJIEMEHTHI M B KaKOM KOJMYECTBE BXOJSAT B COCTaB CTajH
40X15H7T7P2MC?

8. Kak u3meHnsores cTpykTypa u cBoiictBa craieit 45 u Y10 B pe3ynbraTe 3aKajIku OT TEMIIe-

patyp 750 u 850 °C? OObsicHUTE IPUYMHBI 3TOT0, UCHOJIB3YsI IUArpaMMy COCTOSIHUS XKelle-
30 — HEMEHTHUT.

9. Kakne xumuueckue »SJIIEMEHTHI W B KakOM KOJMYECTBE BXOJIT B COCTaB CTajH
37X12H8I'SMDB?
10. B uém 3akmogaercs 06paboTKa CTaIM XOJIO00M U B KaKUX CIIydasiX OHa MPUMEHseTCs?

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIH) BONIPOCOB JIs1 OlleHKU ¢)OPMHUPOBAHHOCTH KOM-
nerenuuu [IK-17 (koHTposupyeMsblii HHANKATOP A0cTH:KeHHs1 KomneTenuuu [MK-17.2)

1. Kakyro u3 yka3aHHBIX CTajleil He CleyeT KaIuTh HeMOCPEICTBEHHO C IIEMEHTAIMOHHOTO Harpe-
Ba?
1. 18XI'T;
2.25XI'T;
3.12XH3A;
4. 25XT'M;
5. 20XTHTP.
2. B Kakux cTayisix MOKeT HaOIroAaThest HahTaTMHUCTHIN H3I0M?
1. npyXuHHBIX;
2. UIAPUKOIIOAUIMITHUKOBBIX;
3. OBICTPOPEKYIINX;
4. ynyullaeMmbIX.
3. B kakoil cTanu npu OAMHAKOBOM TEXHOJOTUYECKOM PEKMME HACBIIIEHUS YIIIEPOJOM KOHIICH-
Tpauus yriaepoja B IOBEPXHOCTHOM ciioe OyAeT MeHblIe?

1. 18XI'T;
2. 30XT'CA;
3. 12XH3A;
4, 20;

5. 25XIT'™M

4. Kak Ha3bIBAIOTCS OYEHb MEJIKUE BBIJICIICHHS YIIPOUHSIOIIUE CTAIb?
1. UaTepmeTanauisl;
2. Hurtpunsr;
3. KapOupr.
5. VKaXHUTE MHUKPOCTPYKTYpPY H03BTEKTOMIHBIX YIJIEPOAUCTBIX CTANEH.
6. Uto 0603Ha"aroT 1udpsl B Mapkax crajiei « Y10, V12»?
7. J1nst u3roToBICHUS JIeTanei camoneTa BeiOpaH crutaB J[1. Pacimmdpyiite cocraB, onummre cro-
co0 ynpoyHEeHus CIIaBa.
8. [lyis 9ero B mpy>KUHHBIE cTaiu 100aBIstoT 10 3 % KpeMHus?
9. JID TopMO3ST poCT 3epHa ayCTEHHUTA P HarpeBe. Takoe BIUSHUE YJIEMEHTOB OObSICHSIETCS:
10. YtoObI cTanmp MMena BBICOKYIO BS3KOCTh U JOCTATOYHYIO MPOYHOCTh, HEOOXOAMMO BBITTOTHSTH
cIeayromue TpeOOBaHMS:

IlepeyeHb KOHTPOJIBLHBIX 3aaHUH M (MJIM) BOIPOCOB JIsl OLIEHKH C(OPMHPOBAHHOCTH KOM-
nerenuuu [MK-17 (koHTpoJMpyeMbIii HHIUKATOP A0cTHKeHUs1 KomneTeHiun [TK-17.3)

1. TepopmanmonHoe cTapenue 00yCI0BIEHO
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B3aMMOJICHCTBHEM JTUCIIOKAINN MEX]Ty COOOM;
KPUTHUYECKUM HaKJICIIOM;
OXpPYIUYMBAaHUEM TBEPJOTO PACTBOPA;
B3aUMO/ICHCTBUEM JIHCIOKAIMN C a30TOM;
. o0pa3oBaHMEM KapOHJIOB Ha JUCITOKAITUIX.
2. O YeM CBUJETENbCTBYET BBICOKAs TBEPAOCTh ObICTpopexyiuei cranu (63...65 HRC) nocne 3a-
KaJIKH (10 OTITyCcKa)?

1. 3aBbllieHa TeMmepaTypa HarpeBa;

2. 3aHWKECHA TeMIIepaTypa HarpeBa;

3. OnrumaineHas TeMnepaTypa HarpeBa,

4. BbICOKasi CKOPOCTh OXJIQKICHUSI.

arONE

3. Kak MOHO peryaupoBaTh NPOKAJIUBAEMOCTh B CTAISX TIOHHKEHHOM IIPOKATHBAEMOCTH?
1. YBenuuuBas conepkaHue yriepoaa;
2. YMenbias gornyctumblie KoHmnentparuu npumeceit Ni, Cr, Mn, Cu u ap.;
3. VYwmenbiuas koHUeHTpauuu npumeceit S, P, N, O;
4. YBennuuBas A0mycTuMbie KoHteHTparmu npumeceit Ni, Cr, Mn, Cu u mp.;
5. VBenuuuBas koHleHTpanuu npumeceit S, P, N, O.
4. Yka3aTh TEpMUUECKYI0 00pabOTKy cTaInY 9 ISl OTy4eHHsI CTPYKTYPbl MapTEHCUT OTITYCKa.
5. Ykazarb TepMuuecKyto o0paboTKy ctanu 50 Ui MoIy4eHus CTPYKTYPbl COPOUT OTITyCKa.
6. Cranmu Ctl, CT2 OTHOCATCS K KIIaccy:
1. yriepoaucTsix crajieil 0ObIKHOBEHHOTO Ka4eCTBa;
2. YIIIEPOJIUCTHIX KAYECTBECHHBIX KOHCTPYKIIMOHHBIX CTAJICH;
3. BBICOKOKQUECTBEHHBIX YTJIEPOJUCTBIX CTaJCH.
7. YT0 HA3BIBAIOT AyCTCHUTOM?
1. TBepBIii pacTBOP BHEAPEHUS YIJIEPOJa B 0L — JKETe3e;
2. TBEPJIBIA PaCTBOP BHEAPEHUS YTIIIEPOJIa B Y — XKele3e;
3. TEXHUYECKU YHCTOE JKEJe30.
8. Kakoii nHIeHTOp yCTaHOBIEH Ha pubdope bpunemsn?
1. AnmasHblil KOHYC;
2. CtanmpHOM 3aKaJ€HHBIN MIAPHK;
3. Anma3zHasi TUpaMUIKa;
4. lllapuk u3 TBEPAOrO CIUIaBA.
9. Kakas cTpykTypa obecrieunBaeT HauOOIBIIIYIO TBEPAOCTH CTAIIN?
1. nepnur;
2. copOur;
3. TPOOCTHT;
4. GeitHUT.
10. Crayip mojBeprajiach 3akajlke M MOCICIYIONIeMYy OTITyCKy. M3 KakKuX IOCIIe/I0BaTeIbHBIX Ipe-
BpaIlleHUI CKIIaAbIBasICs ATOT mporiecc?
1.IT— A;
2. A - M, M — npoayKTsl pacnajia;
3.11—- A, A > M, M — npoaykT pacraa.

4. OueHoYHbIE CPeACTBA (OLIEHOYHbIE MATEPHUAJIbI) JJISl IPOBEICHUS MPOMEKY-
TOYHOH aTTecTANMU 00y4AKIIMXCS (3alIUTHI KyPcOBOil padoThl (IPOEKTA)) MO
AUCUMILIHHE (MOLYJIIO)

IlepeyeHb KOHTPOJIBHBIX 3aJaHNIi U (MJIH) BOMPOCOB /ISl OLIEHKH C(OPMHUPOBAHHOCTH KOM-
nereHuuu [TK-17 (KoHTpoJMpyeMblii HHAMKATOP A0cTHKeHHs1 KomneTeHuu IMTK-17.1)



9

1. Kakue u3 21eMEeHTOB 00pa3yroT B ctaiu kapoua tuna Me23Cs?

2. IloueMy B LIeMEHTyeMbI€ CTalX He J00aBIsAIOT HUKens 6omnee 4 %?

3. B cTpykType yraepomuctoii cranu 30 mocie 3aKaqkd He OOHApYKHBAETCS OCTATOYHOTO ayCTe-
HUTa. B cTpykType yriaepoauctoil cranu Y12 mocne 3akanku Habmogaercs 10 30% ocTaTO4HOTo
ayctenuta. OObsicCHUTE NPUUYHHY 3TOro sABieHUsA. Kakoil 00paboTKOl MOXHO yCTpaHUTh OCTATOY-
HBII ayCTEHUT?

4. Kakue XMMHYECKHE 3JIEMEHTEI U B KAKOM KOJIMYECTBE BXOIAT B cocTaB cranu 10X14H4T?

5. Ilocne 3aKanku yriepoauCTO CTaal CO CKOPOCThIO OXJIAXKICHHUS BBILIE KPUTUYECKOM Oblia Mo-
Jy4yeHa CTpyKTypa, cocTosiiias u3 peppura U MapTeHCUTA. Y KaXKUTE TEMIIEpaTypy Harpesa noj 3a-
KaJIKy ¥ ONMIIUTE MPEBPAILECHUs, KOTOPbIE COBEPIIAIUCH B CTAJIM IIPU HarpeBe U oxiaxxaeHuu. Kak
Ha3bIBACTCs TAKOW BUJ 3aKaJIKU?

6. [lns u3rotoBneHus aerayiel camosera BoIOpaH ciuiaB AMr. YkaxuTre cocTaB CIUIaBa, ONMUIINTE,
KaKHM CII0COOOM MPOU3BOJIUTCS YIIPOUHEHHUE 3TOTO CILIaBa, U OOBSICHUTE IPUPOJLY YIIPOUHEHHUS.

7. UepBsKU TOJDKHBI UMETh TBEP/bIM N3HOCOYCTONYMBBIM MOBEPXHOCTHBIN CIOM MPH BA3KOHM cepli-
neBuHe. [ ux m3roroBneHus BeiOpana cranb 20XI'P. Ykaxure coctaB cTanm, Ha3HaYbTE U 000C-
HyHTE pexXuM 00paboTku. ONMUIINTE MUKPOCTPYKTYPY U CBOWCTBA CTaJIX HOCiIe 00pabOTKH.

8. B pe3ynpTare TepMHUYECKOH M XUMHKO-TEPMUYECKOH 0OpaOOTKHU IIECTEPHH JTOJKHBI TOITYYHUTh
TBEPAbI U3HOCOYCTOWYUBBIN ITOBEPXHOCTHBIN CIIOM IIPU BSI3KOW cepaueBuHe. s U3roTOBIICHUS
ux BbiOpaHa ctanb 18XI'T. Ykaxkute cocTaB M ompeeianTe, Ha3HauYbTe U OOOCHYWTE PEXUM Tep-
MHYECKOM, XMMHUKO-TEpMHUECKON 00paboTku. ONUIIUTEe MUKPOCTPYKTYPY M CBOWCTBA MOBEPXHO-
CTH U CEp/ILIEBUHBI IIECTEPHHU MOCIIE TEPMUUECKON 00PaOOTKH.

9. JIng mu3rotoBneHus aeraneil camosneta BelOpan cmias [[1. Pacmdpyiite cocras, onummre cro-
€00 yrmpouyHEeHus CIIjIaBa.

10. [ns neraneii, paboTaronmx B OKUCIUTENbHON aTMOocdepe, npumensercs ctanbs 12X13. Ykaxu-
T€ COCTaB CTaJld, OOBSCHUTE HA3HAUEHHUE XpOMa B JIaHHOM CTalu U 000CHYWTE BHIOOP MapKu CTallu
JUISL ATUX YCIIOBHM paOOTHI.

IlepeyeHb KOHTPOJIBLHBIX 3a1aHNUI U (MJIH) BOMPOCOB /JIs1 OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennuu [TK-17 (koHTpoJMpYyeMbIii HHIUKATOP A0CTHKeHUsI kommeTeHiun ITK-17.2)

1. Kaxkoif pexxuM TepMo0oOpaboTKH MPUMEHSIOT i ctaneid X 12M, X12® npu HeoOX0IUMOCTH T10-
JTy4eHUsI BTOPUYHOU TBEPAOCTH?

2. Yto BBI3BIBAaET 00pa30BaHue (DIOKEHOB B CTAJIH?

3. Iocne kakoif TepMUYeCKOi 00pPaGOTKH KOMILIEKC CBOMCTB CTaju (IPOYHOCTH M BA3KOCTH) OyIeT
BbIIIE?

4. Ha wznenuax u3 ctanu 15 TpeOyeTcs MOIyYUTh MOBEPXHOCTHBIN CIIOM BBICOKOM TBEPIOCTH.
[IpuBenute o60cHOBaHKE BHIOOPA METO/1a XUMHUKO-TEPMUYECKOH 00pabOTKH, OMUILIUTE €ro TeXHO-
JIOTHIO U CTPYKTYPY U3JIEHsI IOCIIe OKOHUATEIbHON TepMUYEeCKoi 00paboTKH.

5. Yka3aTh TepMUYECKYI0 00pabOTKy cTanny 9 Juis NOdydeHUs: CTPYKTYPbl MAPTEHCHUT OTITyCKa.

6. Kakme xumuueckue OdJI€MEHTHI M B KAaKOM KOJHMYECTBE BXOJSIT B COCTaB CTaju
40X15H7T7P2MC?

7. ITo nuarpamme Fe - FesC B cTpykrypax crutaBoB, umeromux C > 2,14% umeercs nenedypur. B
4yeM paznuuue JieaeOypura npu temneparypax Boime 727 °C u auxe 727 °C?

8. YKaXKUTE MUKpOCTPYKTYpY 3a9BTEKTOMIHBIX yTIEPOIUCTBIX CTajIeH.

9. Uto 0603Ha"arOT UG psI B MapKax crajei «ctaibls, cramb 45»7?

10. Yro Ha3wIBatOT hepputom?

IlepeyeHb KOHTPOJIBHBIX 3aaHNUIi U (MJIM) BOMPOCOB /ISl OLEHKH ¢(OPMHUPOBAHHOCTH KOM-
nereHuuu [TK-17 (koHTpoJMpyeMblii HHAMKATOP A0cTHKeHHs1 KomneTeHuu [MTK-17.3)

1. Yto nocruraercs NpuMEHEHUEM MHOTOKPATHBIX OTITYCKOB OBICTpOpEXyIIeH cTanu?
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2. JIns Kakux JeTayiell IPUMEHSIOT HETTOCPEICTBEHHYIO (C TeMIepaTyphl IEMEHTAINH) 3aKaJKy C
noJicTy>kuBanueM a0 850-800 oC ¢ MOCJIEIYIOIIUM HU3KHUM OTIIyCKOM?

3. Kakoii Bus 00pabOTKH Ha OJJMHAKOBYIO IPOYHOCTh MPEANOYTUTENEH AJIsi BHICOKOIIPOYHOU CTa-
mm?

4. YkaxxuTe NopsA0K onepaluuii Ipyu NPUroTOBICHUH MUKPOILIUA.

5. Kakoil mkanoil ciaenyer moib30BaThCs MPH U3MEPEHUU TBEPAOCTH OTOXOKEHHOHN yIiepoanucToi
ctanu (< 250 HB) npu u3mepenun Ha npudope Poksernia?

6. Kakue cranu pekoMeHIyeTcsl UCI0JIb30BaTh AJIsl M3TOTOBICHUS a30TUPYEMBIX JIeTallel, OT KOTO-
PBIX TpeOyeTcsi MakcUMasibHasi TBEPAOCTb?

7. B uem TexHosnornueckue HenoctaTku ctaiu 40 1 U3rOTOBJIEHUS! OTBETCTBEHHBIX JieTanei?

8. Kakoii Tepmuueckoit 00pabOTKe IMOABEPTarOTCs JCTATH ITOCIIC IEMEHTAIH?

9. B uem 3axit04aeTcs CyIHOCTh TEPMUUECKOM 00pabOTKH, UMEHYEMOH yiIydleHuem?

10. Yem oTnmuaercs ynpyras aedopmarius OT MiIacTHIECKON?



