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1. e u 3a7a494 0CBOEHUS AUCIHUTLIMHBI

Henr wu3ydyenuss Kypca - (dopmupoBaHHE HAYYHOTO TWPEJICTABICHHUS Yy CTYICHTOB O
TEOPETHYECKUX M TEXHOJIOTHYECKUX OCHOBAX MaTEPHAIOBEICHHUS.

3agayamMu Kypca sSBISIIOTCS:

- O3HAaKOMUTh CTYAEHTOB C OCHOBHBIMHU CBOMCTBAMM MAaTEPHAJIOB U B3aWMOCBSI3U CTPOCHUS
MaTepualioB C UX CBOMCTBAMH;

- O3HAKOMHUTH CTYJAEHTOB C METOAAMH MOJY4YEHHUsS M 0OpabOTKM MaTepHaioB, MPUMEHSIEMBIX B
MalIuHOCTPOCHHH;

- O3HaKOMHUTH CTYIEHTOB C METOAMKAMHU ONTHUMAJILHOTO BBIOOpPAa MapOK M COPTAaMEHTOB
KOHCTPYKLIMOHHBIX MaTe€pUajoB;

- chopmupoBaTth W pa3BUTh MPAKTUYECKHE HABBIKM HAYYHO - TEXHHUYECKOTO U TBOPYECKOTO
MBIIUICHUS U IPUMEHEHUSI IOJTYYEHHBIX 3HAHUN B MHXKEHEPHOU JIeATETbHOCTH.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 0akanaBpuara
VYyeOnas aucuumiuHa «MaTepuanoBeneHue)» BXOJUT B IEpPEUYeHb O0A3aTeNbHBIX AUCUUILIUH
6a3zosoro rukia OI1.

JucummuiiHa OCHOBAaHA Ha 3HAHUSIX HAy4YHBIX 3aKOHOB CTPOEHMS BellecTBa. [[ns ocBoeHus
JUCHMILTUHBL HEOOXOAMMBI 3HAHMS MO ATOMHO-MOJIEKYJISIPHOMY CTPOEHHUIO BEIIECTBA, OCHOBHBIE
CBEJICHUS 0 XUMHUYECKUX CBOMCTBAX 3JIEMEHTOB U COEIUHEHUN, 00 OCHOBHBIX 3aKOHAX (PU3UKH.

JlucuuIianHa HarpaBjIeHa Ha M3y4y€HHE COCTaBa, CTPOEHUS, CBOMCTB M 0OOJacTell MpUMEHEHHUs
pa3IMYHBIX KOHCTPYKIIMOHHBIX MAaTepUalOB; OCHOBHBIX CBSI3€M MEXAY COCTaBOM, CTPYKTYpOH H
CBOWCTBAaMHM MAaTEpUaJOB M CIUIABOB, A TAaKKE€ 3aKOHOMEPHOCTEH H3MEHEHUS 3TUX CBOMCTB IOJ
JNEUCTBUEM TEPMHUUYECKOT0, XUMHYECKOT0 WM MEXaHUYECKOTO BO3JECUCTBHUS. 3HAHUS, MOJYYEHHBIE IO
aucuuminHe  «MarepuanoBeeHle», HENOCPEICTBEHHO HCIOJIB3YIOTCS IMPU HM3YYEHUU JUCLUILUIMH
«TexHONMOrusT KOHCTPYKIIMOHHBIX  MarepuanoBy», «/leramm  mamms», «OCHOBBI  TEXHOJOTUU
MAIIMHOCTPOCHUSD», « MOHTaX, SKCIUTyaTalisl U PEMOHT 000pYyJOBAHUS»

3. Komnerenuun o0y4amomerocs, ¢bopmupyembie B pe3yJjbTare OCBOCHHUS
AMCUMILIHHBI

B  pesynpraTe wM3yueHus AMCUMIUIMHBI OakajlaBp JOJDKEH o00danaTh  CIEAYIOIIUMU
npoeCCHOHATILHBIMU KOMITETCHIIUSMHU:

3HATh:

- OCHOBHBIE U BCIIOMOTaTeJbHBIC Marepuajbl, CHOCOOBI pealu3alMd TEXHOJOTHYECKHUX
MIPOIIECCOB, MPOTPECCUBHBIE METOABI AKCITyaTalluK TeXHoJornueckoro odbopynosanus ( [1K-5);

- (hu3MKO-MEXaHUYECKHE U TEXHOJIOTUYECKHE MOKA3aTel UCIOIb3YEMbIX MaTepUaioB U TOTOBBIX
mnenuit (OK-3; TIK-11);

- METOJbl KOHTPOJI DPEKUMOB pabOThl TEXHOJIOTMYECKOTO OOOpYAOBAaHUS Ui MOBBIIICHUS
kauecTBa npoaykiun (I1K-12);

- OCHOBBI Pa3pabOTKU HOBOH JOKyMEHTALUU UM KOPPEKTUPOBKH JIEHCTBYIOIIEH, OCYILIECTBICHUS
JOJHKHOCTHOTO HAA30pa M KOHTPOJISI 32 COCTOSIHUEM U dKcruTyaranueii obopymnoanus (11K -7);

- ypoBHu Opaka (I1K-5).

- YMeTh:

- Ha IPAKTUKE HCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIsi W3MEPEHHUS OCHOBHBIX I1apaMETpPOB
TexHosornueckoro npoiecca; (I1K-1);

- IPUMEHSATH MPOTPECCUBHBIE METObI IKCILTyaTalluu TeXHOJorndeckoro odopynosanus (I1K-7);

- U3y4aTh W UCIOJB30BaTh HAYYHO-TEXHUYECKYI0 MH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOe)KHBIN
omnbIT (OIIK-1);



- 00OCHOBBIBaTh TIPUHSITHIC TEXHWYECKHE pEUICHHS NpU pa3paboTKe NpPOEKTa, BHIOMPATH
TEXHHYECKHE CpPEJCTBA W TEXHOJOTHMH, B TOM YHCIE C Yy4YETOM DSKOJIOTHYECKHUX IOCIEICTBUN HX
npumerenust (OI1K-4);

- CBOEBPEMEHHO OOHAPYXHUTHh OpPaKOBaHHYIO MPOMYKIIMIO U MPEIOTBPATHTHh IOMaJaHUE €€ Ha
peiHOK cObITa (ITK-5).

BJIA/IETh:
- MeToJlaMu cTaHaapTHBIX ucnbiTanuii (OI1K-3);
- TIPOTPECCHBHBIMH  METOAaMH  OJKCIUTyaTallid  TEXHOJOTHMYECKOTO  O0OpYIOBaHUS

(OIIK -4);

- TOTOBHOCTBIO M3Yy4aTh U MCIOJIb30BaTh HAYYHO-TEXHUYECKYIO MH(OPMAINIO, OTCUCCTBCHHBIA U
3apyoexusbIit onbIT (OITK-5);

- cmocobamMu OCyIIecTBICHUS cOopa M aHalWM3a UCXOAHBIX JaHHBIX JUIS pacdyera |
npoektupoBanus HTJI (ITK-1; TTK17);

- TEXHOJOTUYECKOM MUCIUTUTMHON mpu u3rotopneHnn u3nennii ([1K-9).



4. O0beM TUCUMIJIMHBI U BUIbI Y4eOHOH padoThI
4.1. O6beM IMCHMIIMHBI U BHABI Y4eOHOH padoThl 10 04HOI (popMe 00yUeHHUsI
O0mas TpyaA0eMKOCTb JUCIUIIJIMHBI COCTABIISIET 3 3aueTHbIe eqnHUBI (108 yacoB)

Buna yueOHoii padoThI Beero Cemectpet

yacos/3.e. 2

AyauTopHbIe 3aHATHS (BCEro) 51/1,41 51/1,41

B ToMm umcne:

Jlexuuu (JI) 17/0,47 17/0,47

[Tpaktrueckue 3anstus (113) - -

Cemunapsi (C) - -

Jlabopartopnsie padots (JIP) 34/0,94 34/0,94

CamocrositesibHasi padora cryaeHToB (CPC) (Bcero) 21/0,59 21/0,59

B ToMm umcne:

Kypcogoii mpoekt (pabora) - -

Pacuerno-rpaduueckue paboTsl - -

Pedepar - -

Ilpyeue 6uovt  CPC  (echiu  mpedycmampuearomcs,

npugooumcs nepeves udos CPC)

1. CocTaBiieHue miaHa-KOHCIIEKTa 9/0,26 9/0,26

2. Peniennie pacueTHBIX 3a/1a4 8/0,22 8/0,22

3. CocTaBiieHrEe TaOIHUIBI-KOHCIIEKTA 4/0,11 4/0,11

dopMa MPOMEKYTOUHON aTTECTALUN: 36/1,0 36/1,0

IK3aMeH

O0mas Tpy10eMKoCTh 108/3,0 108/3,0

4.2. O0beM THMCHHMIJIMHBI U BUABI Y4eOHOH padoThl 110 32049HOH (popMe 00ydeHHsI
O06mas TpyA0eMKOCTb JUCIUIIJIMHBI COCTABIISIET 3 3aUeTHbIe eqnHUbI (108 yacoB)

Bcero CemecTpsl
B OHoli pad
U y4yeOHoi padoThl 4ACOB/3.0. 5
AynuTOpHBIE 3aHATHS (BCEro) 10/0,28 10/0,28

B ToMm uucie:

Jlextum (JI) 4/0,11 4/0,11

ITpaktnyeckue 3ansatus (I13) - -

Cemunapsl (C) - -
JlaGopatopusie padotsl (JIP) 6/0,17 6/0,17
CamocrosiTeanHas padora cryaentoB (CPC) (Bcero) 89/2,47 89/2,47

B ToMm uucie:

KypcoBoii npoekT (pabota) - -

PacuerHo-rpaduueckue padboThI - -

KonrponsHas pabora 25/0,70 25/0,70

Pedepar - -

Jlpyeue  suovt  CPC  (eciu  nmpedycmampusaromcs,
npusooumcs nepeyers 6uoos CPC)




1. CocTaBiieHue miaHa-KOHCIIEKTa 25/0,70 25/0,70
2. Pemenne pacueTHbIX 3a1a4 20/0,55 20/0,55
3. CocraBlieHHE TaOIHUIbI-KOHCIIEKTA 19/0,52 19/0,52
dopMa MPOMEKYTOUHON aTTECTAIUH: 9/0,25 9/0,25
IK3aMeH

OO01asi TPy10€eMKOCTh 108/3,0 108/3,0




5. CTpykTrypa u coaepxkanue TUCUMIIINHBI

5.1. CTpyKTypa M CHUIIMHBI V151 04HOH ()OpMBI 00ydeHUs

Buabl yueOHoii padoThl,

DopMBbI TEKYLLET0

BKJIIOYASI CAMOCTOSITEIbHYIO U KOHTPOJs
TPYA0EMKOCTH (B 4acax CIeBaAeMOCTH
Ne Henensn L ( ) y
Pa3nes AuCHUIINHBI (no Hedensim cemecmpa)
n/n ceMecTpa ® .
OpMa POMeKyYTOYHOM
JI cna3s | JIp CPC
arrecTaluu
(no cemecmpam)
2 cemecTp
1 |[Ctpoenue u cBoiCTBa
METAJIJIOB U CILIAaBOB 1-2 2 - 4 2 bru-onpoc
2 |CBoiicTBa MaTepuaos,
METOJIbI UX
onpexaenenusd. [lonstue
0 MEXaHUYECKHUX
’ 3-4 2 - 4 4 Jomaniass padora Ne 1
(bU3HYECKUX,
XUMHYECKHUX U
TEXHOJOTUIECKIX
CBOMCTBax METAJJIOB
3 |OcHoBBI TEOpPUH
criaBoB. CTpoeHue
P 5-6 2 - 4 3 TectupoBanue
KEJIe30yTIEPOAUCTHIX
CIUIaBOB
4 |OcHOBBI TEOPUH
TEPMHUYECKON
00paboTKu 1
MTOBEPXHOCTHOT'O 7-8 3 - 6 4 Jomammnsist pabota Ne 2
YIIPOYHEHHUS CILIaBOB.
XUMUKO-TEpMHUYECKASI
00paboTKa cTanu
5 |VYraeponuctele u
P 9-10 2 - 4 2 TectupoBanue
JIETUPOBAHHBIE CTATN
6 |Yyryn. Cranu u cruiaBsl
Ty y 11-12 2 ; 4 2 | O6cyxnenue noknanon
C 0COOBIMH CBOWCTBAMU
7 |llBeTHBIC METAJIbI U
13-14 2 - 4 2 TectupoBanue
CILTaBbI
8 |Hemetammnueckue bmun-onpoc
15 2 i 4 2 P
MaTepuabl
dopma IPOMEKYTOUHOU
P P . 16 OK3aMeH
aTTecTaluu
HUTOro: 17 - 34 21




5.2. CTpyKTypa QM CHUNJIMHBI 1JI 32049HOH (pOpMBI 00yUEeHU S

Ne
n/n

Pa3zgen nucuuMnjanHbI

Buabl yueOHo# padoThl, BKJIHYAs CAMOCTOSATEIbHYIO U
TPYA0EMKOCTH (B Yacax)

J1 | cm3 | ap | CPC

3cemectp

CrtpoeHue u cBOICTBa
MECTaJIJIOB U CIIJIaBOB

CBolicTBa MaTepuaos,
METOJIBI UX
onpexaenenus. [loustue
0 MEXaHHYCCKUX,
(hUBUYECKUX,
XAMHYECKUX U
TEXHOJIOTHYCCKUX
CBOMCTBAaX METAJJIOB

OcHOBBI TEOPUH
craBoB. CTpoeHue
KEIJIe30yTIePOAUCTHIX
CILIaBOB

OcHOBBI TEOPUH
TEPMUYECKOH 00paboTKI
Y TIOBEPXHOCTHOTO
YIIPOYHEHHS CIUIABOB.
XHUMUKO-TEpMHUYECKAs
o0paboTka cTaym

Yraepoaucteie u
JIETUPOBAHHBIC CTATH

Craiu ¥ CIUIaBbI C
0COOBIMHU CBOIICTBAMMU.

Uyryn

LlBeTHBIC METAIBI K
CILTaBBI

Hemertamnuueckue
MaTrepuabl

IIpomexxyrounas
aTTecTalus FK3aMeH

UTOI'O:




5.3. Conep:xanue pa3esioB TMCUUIIMHBI «MaTepuagoBeaeHne», 00pa3oBaTe/bHbIe TEXHOJIOTUH

PesyabTaTsl
Ne HaumenoBanue | TpyaoemkocThb (4achbl / Conepranue ®opmupyeMble OCBOCHUA Oo0pa3zoBareibHbIE
n/n | TeMbl JUCHHUIINHBI 3a4. efl.) KOMIIeTeHIIUH (3HATB, yMETD, TeXHOJIOTHH
BJIA/IETh)
Tema|Ctpoenne u coiictBa| 2/0,055 1/0,02775 | Tumbpl KpUCTATUIMUECKUX PEIIETOK. I1K-9 3HaTh: OCHOBHBIE Crnaitg — nekuus

MCTAJIJIOB U CIIJIaBOB

CrpoeHue peaabHbIX KPUCTAIIOB.
IMTousgaTue o nUCIOKAIMSIX.
[InaBnenne U KpUCTALIH3AIHS
MeTaioB. CTpOEHHE CIIUTKA.
Juddy3roHHbBIE TPOLIECCHI B
Merasuie. PopMHUpOBaHKE
CTPYKTYpPbI METAJIJIOB U CIIJIABOB
Y KpUCTAJIU3ALHH,
MJIACTUYECKOM nedopManum,
BJIMSIHAE HArpeBa Ha CTPYKTYpPY U
CBOMCTBA J1e()OPMHUPOBAHHOTO
MeTasia

OK-3

MOJIOXKEHUS, METOBI U
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCITUATIIIAH
(Maremartuk, GU3HKH,
XHAMHH, OMOJIOTHHU U
JPYTHX CMEXKHBIX
JUCITUTIIINH ),
UCIIOJIb3YEMbIC B
MaTepUaIoBeICHUN
yMeTh: IPUMEHSTH
3HAHUS
€CTECTBEHHOHAYYHBIX
JUCITATLINH JJIsT
peleHus
poQeCCHOHATBHBIX
3a1a4

BJIAJIeTh. MCTOJAMH U

CpeACTBaMU
QCTQCTBGHHOHaquBIX

JOUCIHUILIINH JUUIA
OLICHKH CBOMCTB




MaTepUajoB

Tema|CsolicTBa 2/0,055 1/0,02775 |IloHsiTHe 0 MEXaHUYECKHUX, IIK-1 3HATH: OCHOBHBIC Jleknus-06ecena
2 |maTepuanaoB, METOJbI (GU3UYECKUX, XHMUYECKHUX U IK-17 CBOICTBa MaTepHuaioB
UX OMpPEICIICHUS. TEXHOJIOTHYECKUX CBOMCTBAX yMeTh: BEIOMpATH
ITonsgarue o MeTaiu10B. OCHOBHBIE METOBI HEOOXOINMBII METO
MEXaHUYECKUX, OnpeAesICHUs MEXaHUYECKUX ONpeeieHUs CBOICTB
bu3HYECKUX, CBOIICTB. MaTepHuayoB, IPUBJICYb
XHUMUYCCKHUX B UX JJIs1 OIpeieTICHUs
TEXHOJIOTHYCCKUX COOTBETCTBYIOIIHI
CBOMCTBaX METAJUIOB ¢dusuxo-
MaTeMaTHYeCKUI
arnmapar
BJIa/IeTh: HaBbIKAMU
OpraHU3aIlMOHHOMN
paboTsl
Tema|OcHOBBI TEOpUH 2/0,055 2/0,0555 |Merauin4ecKue CIUIaBbl U I1K-1 3uarb: OcHOBHEIE Jlexums-
3 |cmaBoB. CtpoeHue JIMarpaMMbl COCTOSTHUSL. IIK-5 BHUJIbI CIIJIABOB, UX BHU3yaJIU3alUs

JKCIIC30YTIICPOAUCTBIX
CIIJIaBOB

JuarpaMMbl COCTOSIHUS CITAaBOB U
aQHAJIN3 UX OCHOBHBIX THIIOB.
KenezoyrnepoaucToie CIIaBhI.

CTpPOEHHUE
YMmeTh:
aHaJIM3UPOBATH
OCHOBHEIE THIIEI
JUarpaMM COCTaB-
CBOMCTBO,
OpraHU30BaTh CBOIO
CaMOCTOATENbHYIO
paboTy Mo U3y4eHUIO
OCHOBHOH U
JNOIIOJHUTEILHOMN
JUTEPATYPHI.




Baanernb: HaBBEIKAMU
cbopa u aHanm3a

uHpopMaun
Tema|OcHOBBI 3/0,085 OO611re no0KeHUsI TEPMUYECKOM [K-1 3HaTh: [TpoGiiemHubIe
4 | TepMuUECKON 00paboTku. OCHOBHBIC (PAKTOPHI, I1K-7 Knaccudukamnmro JIEKITHI
00paboTKu 1 BJIMSIOLINE HA TPOBEJCHHE BUJIOB TEPMUYECKOU U
[IOBEPXHOCTHOI'O OIEepaLUil TEPMUUECKOU XUMHUKO-TEPMUYECKON
YIPOYHEHUS CIUIABOB. 00paboTKU: TeMIIepaTypa, Bpems 00paboTku
XHUMHKO- Harpesa, CKOpOCTH Harpesa u Ymers: BBIOMPATH
TEpMHUUECKas oxJaxJaeHus aerane. OTxur yCIOBUSL NPOBEACHHUS
00paboTKa cTaiu IIEPBOIO U BTOPOTO POJIa U €T0 TEPMHUUECKON
Ha3HauYeHHE. 3aKajKa CTalIH. 00paboTKu TUTS
Br16op Temmnepatypsl HarpeBa o KOHKPETHOTO BUJA
3aKaJiky, CKOpPOCTHU U criocoba cTanu
HarpeBa M OXJIXJACHUS U3JIETH. Baagers: HaBblkamu
3akano4HbIe cpesbl U TpeOOBaHMS, o IIPOBECHUIO
npeabaBisieMble K HUM. Jle(eKTsl, OCHOBHBIX BUJIOB
BO3HUKAIOINE IIPU 3aKaJIKE. TEPMHUUECKON
MeTto/1bl 3aKanKu. 3aKaaIuBacMOCTh 00paboTku
u ctanu. GakTopsl, BIUSIOMINE HA
3aKanuBaeMocTh. OO0paboTKa cTamn
xononoM. Otnyck ctanu. Buasl u
Ha3Ha4YeHHE OTIYCKA.
Tepmomexanndeckas o0paboTka
cranu. LlemeHTamus.
A3zotupoBaHue
Tema|Yraepoaucrsie u| 2/0,055 KoncTpyKlMOHHBIE CIUTaBBI U TIK-12 3HATh: OCHOBHEIE Craiin - nexmnus
S |JerupoBaHHbBIEC CTAIU cTanu. YTJIepoIucCThie IK-11 Pa3HOBUIHOCTHU
KOHCTPYKIMOHHBIE CTAJIH. HEMETAJUTHYECKUX




JlernpoBaHHBIE KOHCTPYKIIMOHHBIE
cranu. IHCTpyMeHTanbHbIE CTAIN
n TBepI[BIe CIIJIaBBI. ABTOMaTHBIe
cTanu, ux HasHaueHue. [[pykuHHO-
PECCOpHBIE CTAIIH.
BricokomapranueBas cranb ['13J1.
[[TapuKOMOAIMMITHUKOBEIE CTAJIHA

MaTepUalioB, UX
CBOICTBA,
MIpUMEHEHUE.
YMmern: onpeaenuThb
Ha3HaUYCHHE
MaTepHasa 1o ero
0a30BOMY COCTaBy U
CBOICTBaM
Baanernb: HaBBEIKAMU
noxbopa cocTaBa

HEMETAJUTMYECKOT O
MaTepuaia
Tema|Ctamu m cmnaBel c| 2/0,055 CnuiaBbl aTOMHOM SHEPTETUKH. I1K-9 3HATL: OCHOBHEIE Cnainm - nexuus
6 |ocoObIMuU KapornpouHsble 1 )KapOCTOUKHE IK-17 BHJIbl METAINTMYECKUX
cBoiictBaMu. UyryH cTanu U ciuiaBel. Hepskaseroniue KOHCTPYKIIMOHHBIX
cTaJii. MarHuTHBI CTaJIM U CIUIABHI. MaTepHajoB
Cepplii 4yr'yH, KOBKMI YyT'yH. Ymers:
JlernpoBaHHBIE YyTYHBI. KJIaCCU(PUITUPOBATH
Tepmuueckas 1 XUMHKO- MaTepHall 1o ero
TepMUYecKass 00paboTKa YyryHOB COCTaBy
Baanerns: HaBRIKAMU
MapKUPOBKH
MeTaJTTNYECKUX
MaTepUaoB.
Tema|llBetnsie metamnsl u| 2/0,055 AJIOMUHUH U €T0 CIUIaBBI. OIIK-3 3HaTh: OCHOBBI [Tpobnemuas
7 |crmaBbl [lonyuenns amromunus. CTpoeHus OIIK-1 COBPEMEHHBIX JIEKIUS

U CBOICTBA aJIIOMUHUEBBIX
CILJIaBOB.

CIOCO0O0B TTOJTYYCHUS
MaTepHraoB U




Menp u ee criaBbl. TUTaH, MarHu
1 UX CIIJIaBBI

U3AeIui ¢ 3aJaHHBIM
YpPOBHEM
SKCIUTyaTallMOHHBIX
CBOMCTB.

YMmerb: BHIOUpaTh
PEKOMEHTyEMBbI
METO/I TTOTYYCHHUS JJIs1
KOHKPETHOI'O BUIa
Martepuana

Baanernb: HaBBEIKAMU
MapKUPOBKH METAILJIOB
1 CILJIaBOB.

Tema|Hemetammnueckue 2/0,055 - [TomuMepHbIE MaTepUalibl, UX OIIK-4 3HaTh: OCHOBHEIE Cnain - nexuus
8 |marepuaisl CBOMCTBA U KJIacCU(PHUKAIIHS. [1K-7 BHJIbI CBAPOYHBIX
[Tonsarue o Meronax nepepaboTKH pabot
miacTMacc B uzaenus. Pesuna u YMeTh: BRIOUPATh BH]T
PE3UHO- TEXHUYECKUE U3IEITHSI. CBapKH JIJIs1
JlakokpacouyHble MaTepuabl OMPEJICTICHHOTO TUMa
CIIJIaBOB
Bianerns: HaBBIKAaMU
BBIOOpA peKUMaA
3JIEKTPOYTOBOM 1
ra3oBOM CBapKH
Hroro 17/0,470 4/0,11




5.4. IlpakTnyecKue U CeMMHAPCKHE 3aHATHS, UX HAMMEHOBaHUe, CO/IepPKaHNe U
00LeM B yacax
VY4eOHBIM MJIAHOM HE TPEAYCMOTPEHHBI.

5.5 JlaGopaTopHble 3aHATHSA, X HAMMEHOBaHUE U 00bEM B yacax

N Ne paznena HaumeHoBaHUE NPAKTHYECKUX U O0bem B yacax /
/9 AUCHUILIUHBI CeMHHAPCKHX 3aHATHH TPYA0EMKOCTb B 3.€.
o 0®0 300
2 cemecTp
9. |Crpoenue u cBoiictBa | TUIBI KPUCTAIUIMUECKUX PELIETOK 4/0,11 -
METAJIJIOB U CIUIABOB.
10.|CsoiicTBa Mertob! onpeiesieHus: TBEPI0CTH 4/0,11 -
MaTepUajoB, METOJIbl |MaTepHalIOB
WX OIpPEJIEICHHUS.
[TonsTHe o
MEXaHHYECKUX,
¢busnveckux,
XUMHYECKHUX U
TEXHOJIOTHYECKHIX
CBOMCTBax METAJJIOB
11.|OcHOBHI TEOpUHT JlnarpaMmbl COCTOSTHUI COCTaB — 4/0,11 3/0,085
craBoB. CTpoeHUEe  |CBOMCTBO.
xKene3oyriaepoauctoix |[locTpoeHne KpUBBIX OXJIaXIEHUS U
CILTaBOB JIrarpaMm H30TePMHUYECKHUX TIPEBPAIICHHIA
12.|OcHoBBI TEpMHUECKOii | BBIOODp pesknma Tepmuyeckoit 00paboTKu 6/0,17 3/0,085
00paboTKu U cTanu
MTOBEPXHOCTHOTO
YIPOYHEHHUS CILIaBOB.
XHUMUKO-TEpMHUYECKAS
o0paboTKka cTayum
13.|Yrnepoaucrsie u CocraB, cBOMCTBa, MAPKUPOBKA CTaJIeH U 4/0,11 -
JIETUPOBAHHBIE CTATN  |CILIABOB
14.|Cranu u criassl € Jnmarpamma coCTOSIHUS Kene30 — rpadurT. 4/0,11 -
0COOBIMHU [Tpon3BoacTBO UyTyHa
cBorictBaMu. UyryH
15.|11BetHbie MeTauibl U |CTPOEHUE M CBOMCTBA LIBETHBIX METAJIIOB 4/0,11 -
CILIaBbI U CIUIaBOB. MapKHpOBKa IIBETHBIX
METAJIJIOB U CIUIABOB.
16.|Hemeramnuueckue BiistHue Temneparypsl Ha CBONCTBA 4/0,11 -
MaTepuabl IacTMacc
Utoro 34/0,940 6/0,170

5.6. lIpumepHasi TeMaTHKAa KyPCOBBIX NP0EKTOB (Pador)
KypcoBoii mpoekt (paboTa) yueOHbIM IUTAHOM HE TPEAYCMOTPEH.




5.7. CamocTosiTesqibHasA padoTa CTYJAEHTOB

5.7.1. Cooepicanue u 06vem camocmoamenvnou padomot 013 cmyoenmos ODPO

Ilepeyenb JoOMalIHUX
. P . O0bem B
Pa3nennl u Tembl padoueii 3a/IaHuil ¥ IPYyrux
Ne Cpokn yacax /
NMPOrpaMMbl CAaMOCTOSITEJILHOTO BOMPOCOB /1Al
n/n BBINOJTHEH NS | TPY/I0€MKOCTh
H3y4eHUus CaMOCTOSITEJILHOTO
B 3.€.
U3y4eHust
2 cemecTp
0. |Ctpoenue u cBOICTBa METAIIOB U |Pelienne pacyeTHbIX 2 Henens 2/0.055
CILIABOB 3a1ay ’
10.|CroiicTBa Mmatepuanos, metosibl  |CocTaBieHue MiaHa- 4 Henens
ux onpenenenusd. [lonsitue o KOHCIIEKTa
MEXaHUYECKUX, QPU3UIECKUX, 4/0,110
XUMHUYECKHX U TEXHOJIOTUYECKUX
CBOMCTBax METAJJIOB
11.|OcHOBBI TeOpUU CILIIABOB. CocraBiieHne TabIUIBI- 5 mepens
CrtpoeHue Kene30yriepoIucThIX |KOHCIEKTa 3/0,095
CILUTaBOB
12.|OcHoBBI TepMuyeckoit 06padoTku |CocTaBieHre TaHa- 7 Henens
Y TIOBEPXHOCTHOTO YIPOYHEHHUS |KOHCIIEKTa 4/0.110
CIUIaBOB. XUMHUKO-TepMUYECKas ’
00paboTka cTanu
13.|Yrnepoaucteie u nerupoBaHHbie |PemieHue pacyeTHBIX 11 nenens 2/0.055
CTaJIu 3a1ay ’
14.|Cranu u crutaBel ¢ 0COOBIMHU Pacmmdposka 13 nenens
cBoiictBaMu. UyryH MapKUPOBKHU
2/0,055
METATTNYECKUX
MaTepuasoB
15.|IBeTHBIC MeTaIbI U CILJIaBEI Cocrasienue Ta0auLbI- 14 nenens 2/0.055
KOHCIIEKTA ’
16.|Hemeramnueckue matepuansl. |Pemenue pacueTHbIX 15 "enenst
2/0,055
3a1aqy
Hroro 21/0,59
5.7.2. Cooepxcanue u o6vem camocmoamenvnou pabomot 0na cmyoenmog 300
Ilepeyenb JoOMalIHUX
. P . O0bem B
Pa3nennl u Tembl padoueii 3aJlaHuil ¥ APYyrux
Ne Cpokn yacax /
NPOrpaMmblI BOIPOCOB /Il
n/n BbINOJTHEHN Sl | TPY/I0€eMKOCTh
CaMOCTOSITEILHOI0 U3yYeHHs CAMOCTOSITEILHOIO
B 3.€.

U3y4eHust




3 cemecTp

CrtpoeHue u cBoiicTBa METAIJIOB |PelieHne pacyeTHbIX 2 Henens 2/0.220
U CILIaBOB 3a71a4 ’
CgolicTBa MaTepuanoB, MeToibl  |CocTaBlIeHHE TIaHa-
ux onpenenenus. [lonstue o KOHCIIEKTa
MEXaHUYECKUX, QU3UIECKUX, 4 Henens 9/0,27
XUMUYECKHUX U TEXHOJIOTUUECKUX
CBOMCTBAx METAJIIOB
OCHOBBI TEOpPUU CILIABOB. CocraBieHue TabIUIIbI- 5 Henens
CTpoeHue KeNne30yriIepoOaUCThIX |KOHCIIEKTa 16/0,440
CILIaBOB
OCHOBBI TEPMUYECKOU CocraBiieHue IiaHa- 7 Henens
00pabOTKM U MOBEPXHOCTHOTO  [KOHCIIEKTA 16/0.440
YIOPOYHEHUS CILJIABOB. X UMHKO- ’
TepMuYeckas o0paboTKa cTanu
YraepoaucTeie U JIETUPOBAHHBIE |Perienne pacueTHbIX 11 venens
10/0,275
cTanu 3a1au
Cranu 1 crjiaBbl ¢ 0COOBIMU Pacmmdposka 13 nenens
cBoiicTBamu. U MapKUPOBKU
iy PP 10/0,275
METaNTMYECKUX
MaTepHuaioB
.|LIBeTHBIC METaJIJIbI M CILIABHI CocrasiieHue TaOIHIbI- 14 wenensa
10/0,275
KOHCIIEKTa
Hemeramnmmueckue matepuansl. |Pemenue pacyeTHbIX 15 nHenenst
10/0,275
3a1au
Hroro 89/2,47

6. OneHoYHBIE CPeACTBA MJISI TEKYILIEro KOHTPOJIsI YCIIeBaeMOCTH, IIPOMEKYTOYHOM

aTTeCTAalMi IO U TOraM 0CBOCHHUSA

6.1. KonTpoJibHbIEe BONPOCHI U 32IaHUS IJIsl IPOBEeHUs TeKYIIero KOHTPOJIS ISl

cryaentoB Q@O

1.

2.
3.
4

10.
1.

CBoiicTBa METAJJIOB U CIUTaBOB. VX Kkimaccudukanms.

Oco0eHHOCTH KPUCTAIITMYECKOTO CTPOCHHSI METAJUIOB U MX CBOMCTBA.

[IpuBenuTe Tpu THIA KPUCTALINYECKUX PEIIETOK METALIOB.

Pacimmdpyiite moHATHS: TPOYHOCT, IITACTHYHOCTD, YIPYrOCTh, AMHAMHYECKAs
BSI3KOCTb.

Urto Takoe quarpaMma pacTsKEHUsI METAJIIOB. [[J1sl 4ero mpuMeHseTcs, B KaKux
KOOpAHMHATAaX CTPOUTCH.

Kpucrannudeckue peneTki MeTaaioB M X OCHOBHBIC TUTIBL. [Tomumopduzm
METaJUIOB.

JleeKThI KPUCTATNYECKUX pPemIeToK. VX BiIHsIHIE Ha CBOMCTBA METAJLIOB.
PacmmdpyiiTe moHsITHS: TOUCUHBIN, THHEWHBIN, 00BeMHBIN nedekT. [IpuBeauTe Mo 1Ba
nmpuMepa B Kaxa0M Buje nedexra

Urto Takoe aHU30TpONHs B KpucTauiax. Pacmmdpyiite moHsTHe, MPUBEIUTE IPUMED.
UYro Takoe ajtoTpomnus B kpuctayuiax. Pacimmdpyiite nonstue, npuBeanTe NpuMep.
Kak 3aBuCUT IPOYHOCTH METajJIa OT IVIOTHOCTH Auciokanui. [IpuBeaure nuarpammy,
JTalTe MOSACHEHUS K HEH.



12.

13.
14.
15.

16.

17.
18.

19.
20.

21.

22.
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

47.

48.
49.

50.

Teopernueckas u ¢akTudeckasi IPOYHOCTh METAJUIOB U BIIHSIHHIE Ha Hee e(heKTOB
KPUCTATTINYECKUX PELIETOK.

Crpoenue ciurtka

CrtpoeHre METaTMYECKHUX CILIaBOB.

[TpuBeauTe KIacCUPUKAIINIO YEPHBIX METAIIJIOB U CIUIABOB C yKa3aHUEM HX
MIPUMEPHOTO COCTaBa.

Uro Takoe nerupoBanue crainu. Kakue Jierupyrouine 3JeMeHThI Bbl 3HAETE, KAKOBO UX
JIEUCTBYE Ha CILIAB.

Mertannndeckue CIuiaBbl U AMarpaMMbl COCTOSHUS 1-4 poxa.

PacmmudpyiiTe monsTHs: criiaB, KOMIOHEHT, ¢aza. Mexanndeckue cMecu. TBepabie
pacTBOpbl. XUMUUYECKUE COCTUHEHUS.

JlnarpaMmbl COCTOSTHUSI METAJUTMUECKUX CIJIABOB, UX THUIIBL.

[TpaBuio ¢a3 I'n66ca. @opmyisl, mpuMeHeHHe. YTo Takoe KpUBast OXJIaKACHUS
CIUIaBa, YTO OHA OMHCHIBAET, B KAKUX KOOPAUHATAX CTPOUTCS.

CriocoOsl U3MepeHus TBEpAoCcTU MeTaiioB. [IpuBecTr n1Ba mpuMepa, OmucaTh
CYUTHOCTb Ka)KI0r0, 0COOEHHOCTh UX MPUMEHEHUS.

N3mepenne TBepaoctu MetamioB MeroaoM Pokserta. CyliHOCTh, IPUMEHEHHE.
N3mepenne TBepaOCTH METAILIIOB MeTO10B bpunemnsa. CylHoCTh, MpUMEHEHHE.
N3mepenne TBepaocTu MeTamioB MeToaoB Bukkepca. CylHOCTb, TPUMEHEHUE.
Kommonents! 1 (pa3pl B crutaBax esnesa ¢ yriiepoJioM.

Uto Takoe JNMHUS JHMKBUJIYC HAa JUarpaMMe COCTOSIHUS CIJIaBOB. YKa3aTh €€
0003HaYeHHE.

Uto Takoe mMHUA COJMIYC Ha JUarpaMMe COCTOSHUS CIUIaBOB. YKa3aTh e€e
o003HaYeHHE.

Uro Ha3biBaeTcs pepputom.

Urto Ha3bIBaeTCs ayCTEHUTOM.

UYro Ha3bIBACTCS MEPIUTOM.

VYKaxkuTe Ha Juarpamme Kene30-yriaepo CiaeayIouie 30Hbl:

JIO3BTEKTUYECKAsI CTAJIb;

3a9BTEKTHYECKAs CTallb;

JO3BTEKTOUHBIA YyT'yH.

VYkaxkuTe Ha quarpamme Kejne30-yriaepo ciaeayouue JMHUU:

JInHus TUKBUAYC;

JIuuus conumyc;

JInHuA npenenbHOM pacTBOPUMOCTH YIJIEPOA B JOIBTEKTUUECKOU CTAIIN;

JIvHus npeaenbHON PaCTBOPUMOCTH YIJIEPOJia B 3a3BTEKTHUECKOM CTalu;
[Tomumopdubie MOAU(DUKALINY JKeNe3a.

Jlnarpamma COCTOSIHUS KEJIe30-yTIEepO/I.

Uro Takoe TepMuueckas 00paboTKa, KAKOBHI €€ LIEIH U 32 CYET YETO OHU JOCTUTAFOTCS.
OTXUT 1 HOpMaTU3alUsl CTaJICH.

3akanka crajuei.

OTmyck 3aKajgeHHBIX cTaneil. Ero Bubl, KOraa mMpuMEHSFOTCS, Kakoi 3 ekt
JOCTUTAETCA.

UTto Takoe XUMHUKO-TepMHUYecKas 00padoTka. Pacimudpyiite moHsTre, MpuBeInTe
MIPUMEPBHI.

Urto Takoe TepmomMexaHuueckas oopaborka. Pacmmdpyiite moHsTre, mpuBeaUTE
MIPUMEPBHI.

B ueM cymHOCTh ME€TO/a 3aKaJIKM TOKaMU BBICOKOM 4acToThl. Kak oHa mpoBOAUTCS.
Kakue meToapl TOBEpXHOCTHOTO YIIPOYHEHUS METAJUIOB BBl 3HaeTe. Pacmudpyiite
MOHSTHE, TPUBEAUTE TPUMEPBHI.

Urto Takoe eMeHTanus crajid. B ueM ee CylHOCTb, 1Sl KAKUX CIUIaBOB MPUMEHSIETCS,
Kako# 3 (HEKT TOCTUTACTCS IPU €€ TPUMEHEHUH.



51. Yto Takoe a30THpOBaHME CTAJIU. B 4eM ee CylHOCTb, Ul KaKUX CIIJIaBOB
IpUMeEHseTCA, KaKoi 3¢ (eKT focTUraercs npu ee NpUMEHEHNH.

52. Yto Takoe HUTPOLIEMEHTAIUS CTaIu. B ueM ee cylHoCTh, 1715 KaKUX CIIaBOB
IpUMEHseTCA, KaKoi 3¢ (eKT focTUraeTcs npyu ee NPUMEHEHUN.

53. YUro Takoe nuddy3noHHas MeTauM3aIus cTaau. B ueM ee CyIHOCTb, IS KaKUX
CIJIAaBOB IPUMEHsETCs, KaKoi 3 (eKT 1ocTUraercs pu ee NpUMEHEHNH.

6.2. KoHTpOJIbHBIE BONPOCHI U 32IaHUS IJIsl IPOBEAeHUS MPOMEKYTOYHOM

arrecranuu. IIpuMepHbIii epeyeHb BONPOCOB K IK3aMeHY 0 JUCHHUILINHE

« MarepuaJioBeneHue»

Oco0EHHOCTH KPUCTATMYECKOTO CTPOSHHSI METAaJUIOB U MX CBOMCTBA.

Kpucrammueckue pererku MeTaljioB U MX OCHOBHBIE THIIBIL. [lonuMopdusm MeTanos.

JleeKThl KpUCTAUIMYECKUX PelieToK. VX BhusHIe Ha CBOWCTBA METAJIOB.

Teopernueckas u pakTHUecKas IPOYHOCTh METAIJIOB U BIMSIHUE Ha Hee Ae(PEeKTOB

KPUCTAJUIMYECKUX PEILIETOK.

CtpoeHue ciuTKa CHOKOMHOM CTaH.

CaoiicTBa METaIOB | CIUIaBaB. VX Kiaccugukausi.

Jedbopmanust MeTalIoOB. YTIpyras U miiactTudeckas aedopMarms.

CrpoeHne MeTalNIn4eCKUX CIJIABOB.

9. JlmarpamMMmsl COCTOSIHUS METAJUINYECKUX CIUIABOB, UX THIIBI.

10. KoMnoHeHTHI ¥ (ha3bl B CIUIABAX KEJe3a C YIIIEPOIOM.

11. [TomumopdabIe MOUdUKAITIH Kee3a.

12. MexaHn4eckue CBOMCTBA yIIIEPOAUCTBIX CTAJIEH.

13. Kmaccudukanus KOHCTPYKIIMOHHBIX CTaJICH.

14. Cranu yriepoaucteie OOBIKHOBEHHOTO KauecTBa. X mapkupoBka.

15. Cranu yraepoaucTsie KadyecTBeHHbIE. MIX MapKkupoBKa.

16. BnusiHue yriaeposa u MOCTOSIHHBIX IPUMECEN Ha CBOWCTBA CTaJIEH.

17. MuKkpoCTpyKTypa CTajIel ¢ pa3IMuHbIM COACPKAaHUEM YTIIIEPO/Ia.

18. Yyrynsl. IX cTpyKTypa, MEXaHUYECKHE U JINTEHHBIE CBOWCTBA.

19. Buapl 4yryHOB U CIOCOOBI UX MOTy4YeHUs. [ paduTh3amus 9yryHoB.

20. Cepble 4yTyHBI, UX COCTaB, CBOWCTBA, MUKPOCTPYKTYpa. MapKupoBKa 1 00J1acTh
IPUMEHEHUS.

21. BBICOKOIIPOYHBIE YyTyHBI, UX COCTaB, CBOICTBA, MUKPOCTPYKTYypa. MapKupoBKa u
00J1aCTh TPUMECHECHHS.

22. Tepmuueckast 00pabOTKa cTaye.

23. OTXUT 1 HOpMAJTM3alUs CTAJTICH.

24. 3akainka cranei.

25. OTnyck 3aKaJICHHBIX CTajeH.

26. XuMuKO-TepMudecKas 00paboTka craseil.

27. llemenTanus cTaiu

28. JlerupoBaHHbI€ CTanu. BinsHue 1erupyomux 31€MeHTOB.

29. MapkupoBKa JIETUPOBAHHBIX CTaJIEH.

30. CoiicTBa JIETHPOBAHHBIX CTAJIEH Pa3IMUHBIX MapoK.

31. UucTtpymenTanbHble cTanu. X MapkupoBka.

32. KOHCTPYKIIMOHHBIE CIUIABBI U CTAJIH.

33. XKapomnpouHsie, U3HOCOCTOMKNE, MHCTPYMEHTAJIBHBIE U IITAMIIOBOYHBIE CILIABBI

34. ABToMaTHBbIE CTaJIU, UX Ha3HaueHUe. CriaBbl aTOMHOM SHEPTETUKH.

35. 1IBeTHBIE METAJLJIBI M CIUIABBI HA U KX OCHOBE. MapKkHpoBKa.

36. CrinaBbl Ha OCHOBE TUTaHAa. VX cBoicTBa M MapKUpOBKa.

37. CnnaBbl Ha OCHOBE amtoMuHusA. VX cBOMCTBa M MapKHUPOBKa.

38. CninaBsl Ha ocHOBe Meau. MX cBoicTBa 1 MapKUpOBKa.

39. AT'OMMHHMEBBIE 1 MAarHUEBBIE CILJIABBI.
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40. DneKTpOTEXHUUYECKUE MaTepUaibl, pe3nHa. [loBeieHne MaTepuanoB B 3KCILTyaTalluy.

41. TepMopeakTUBHBIE U TEPMOIUTIACTUYHBIC TUTacTMAcChl. [loHATHE 0 MeTOaX TTepepadoOTKH
IJIACTMAcCC B U3JETHSL.

42. IlomuMepHbIC MaTepHalIbl, UX CBOMCTBA M KJIacCU(PHUKaIIHI.

43. OcHoBHBIE BUBI CBapkU. CBapuBaEMOCTh CTAJIEH.

44. Knaccudukamnusi CBapKi METAJIJIOB 1O (PU3MYECKUM MPUHITUTIAM.

45. CBapka IJIaBJICHUEM.

46. Ilporecc a5eKTpoayroBoi cBapku. JlOCTOMHCTBA, HEIOCTATKH, 00JIACTh TPUMEHEHHUSI.

47. Annaparypa, npuMeHsiemMast Ul JIEKTPOyrOBON CBapKH.

48. DnekTpoinakoBas cBapka. CBapka B Cpe/ie 3alUTHBIX Ia30B.

49. KoHTakTHast ToYeuHas CBapka, TpeOOBaHUE K 3JIEKTPOIaM.

50. I'a3oBas cBapka. TexHOIOTHsI, COCTAB Ira30BOT0 MJIAMEHH.

51. IHxKeKTopHas roperika, € YCTPOWCTBO M MPUHIUM PaOOTHI.

52. IIpomecc xomoaHOM CBapKu (TIPecCcoBOi). YKaKUTE €ro JOCTOMHCTBA, HEIOCTATKH U
00J1aCTh MPUMEHEHUS.

6.3. TemaTKka KOHTPOJIBLHBIX padoT 1 cryaeHToB 30O

1. Ha3naubTe pexxuM TepMUYECKOH 00pabOTKH (TeMIepaTypy 3aKajiki, OXJIaXIAIOUIYI0 Cpeay U
TEeMITepaTypy OTITYCKa) PECCOPHI U3 CTaIH 55, KOTOphIe TOKHBI MeTh TBepaocTh HRC 45...50.
Onummure CTPyKTypy U CBOMCTBA.

2. Ha3HaubTe pexxuM TEPMHUIECKON 00pabOTKH (TeMIIepaTypy 3aKaJIKH, OXJIKIAIOIIYIO0 CPeIy
U TEMIIEpATypy OTIIYCKa) KOJIEHYATOro Baja U3 ctainu 4512, KOTOpbIil 10IKEH UMETh TBEPIOCTh
HRC 56-58. Onumure CTpyKTYpy ¥ CBOMCTBA.

3. HasznaubTe pexxuM TepMHUUECKOH 00pabOTKH (TeMIIepaTypy 3aKajKu, OXJIKIAIOIIYIO CpeLy
Y TEMIIepaTypy OTITyCKa) MOPITHEBOro najbia u3 cranu 12XH3A, KoTopslii JOIKEH UMETh
tBepaocTh HRC 58-62. Onuiure CTpyKTYpy U CBOMCTBA.

4. Ha3znaubTe peKUM TEPMUUYECKON 00paObOTKH (TEMIEPATYPy 3aKaIKU, OXJIAXKIAOIIYIO CPEILy
U XUMHKO-TEPMHUYECKYIO 00paboTKy) Basia KopoOku nepenad u3 cranu 20XH3A, koTopblit
JIOJKEH UMeTh TBepAocTh MoBepxHOCcTH HRC 56-62. Onuiurte CTpyKTypy U CBOWCTBA.

5. Ha3HaubTe pexuM TepMUYECKO 00pabOTKH (TEMIIEpaTypy 3aKaIKH, OXJIAXKIAIONIYIO CPEIy
U TEMIIEpaTypy OTITyCKa) 3aTHel OCH BeAymux Kosec u3 ctanm 45XH, KoTopble T0KHBI UMETh
TBepaocTs HB 235-311. Onuiure cTpyKTypy ¥ CBOWCTBA.

6. HasHaubTe peXUM TEPMHUYECKON 00pabOTKH (TeMIlepaTypy 3aKaJIKH, OXJIKIAIOIIYI0 CpeIy
U TEMIIEpATypy OTIyCKa) uepBsika pyist u3 cranu 20XHP, koTopble 10IKHBI UMETh TBEPIOCTD
HRC. Onuimre cTpykTypy ¥ CBOMCTBA.

7. BblueptuTe auarpaMMy COCTOSIHUSI Kele30-KapOup ikejes3a, YKaXHTEe CTPYKTypHbIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaXJIeHUs (¢ ImpuUMeHeHueM mpaBwia ¢a3) Uit ciuiaBa, copepxkamiero 3,6 % C. Kaxosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIlepaType U KaK TaKoW CIUIaB Ha3bIBAETCl.

8. Brpluepture quarpamMmy M30METPHUUECKOIO MIPEBPALLEHUS ayCTEHUTA JJIs CTAIN Y 8, HAHECUTE
Ha HEe KPUBYIO PEXHMa U30TEPMHUUECKON 00pabOTKH, 0OeCcTieunBarOIeH MOTydYeHUe TBEPAOCTH
45..50 HRC. Vkaxute, Kak 3TOT pEKHUM Ha3bIBACTCS, ONUIINTE CYIIHOCTh NPEBPALLECHUN U
Kakasi CTpyKTypa Mojy4aeTcs B JaHHOM ciydae.

3. Ha3naubTe TeMneparypy 3aKajky, OXJIKIAOIIYIO CPEly U TEMIEPATYPY OTIIyCKa NPYKUH
n3 ctanu 70. OnummuTe CymHOCTh TPOUCXOISIINX MPEBPAILICHUNH, MUKPOCTPYKTYPY U CBOMCTBA
CTaJIH MOCJIe TEPMUYECKON 00pabOTKH.

9. st M3roTOBJIEHUS PE3IOB BhIOpaHa cTtaib POMS. YKakuTe COCTaB U OMPENETUTE TPYIITY
CTaNy 1O Ha3HaueHW0. HazHaubTe M 0OOCHYHTE peXuM TepMHUYECKOW 00pabOTKH, OOBSICHUB
BJIMSTHUE JIETUPOBAHUS Ha MPEBpAIICHUS, MPOUCXOASIINE, IPU TepMUYecKoil 00paboTke JaHHON
ctany. ONUIINTe MUKPOCTPYKTYPY U IJIaBHBIE CBOMCTBA PE3LIOB MOCIIE TEPMHUECKON 00paOOTKH.



10./Ins HekoTOpBIX neTaneil (meku Gapa®aHOB, mIaphl IPOOMIBHBIX MEJIBHMII U T.II.) BbIOpaHa
cranb 110I'13. Vkaxure coctaB W ONPEACIIMTE TPYIINY CTAIM MO Ha3zHadyeHHto. Ha3zHaubTe
PEKUM TEPMHUUECKOH 00paboTKHU 1 000CHYHTE ero BeIOop. ONHUIINTE MUKPOCTPYKTYPY CTaJH, U
MIPUYMHBI €€ BBICOKOW U3HOCOYCTOMYMBOCTH.
11.BeruepTuTe auarpaMMy COCTOSIHUSL KeNe30-KapOuj ikere3a, YKaXHTEe CTPYKTypHBbIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMHUILIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaX/IeHUs (¢ ImpuMeHeHueM mpaBmia ¢a3) Uit ciuiaBa, copepxkamiero 2,2 % C. Kaxosa
CTPYKTYypa 3TOrO CIUIaBa MPU KOMHATHOM TeMIlepaType 1 Kak 3TOT CIIJIaB Ha3bIBAETCA.
12.BpluepTuTe aAMAarpaMMy HM30TEPMHYECKOrO MpEBpallleHus aycTeHuTa g cranud  Y38.
Hanecute Ha Hee KpUBYIO peXHUMa M30TEPMUUYECKONH 00pabOTKH, 00ECTeYMBAIOIICH MOTyUYeHUE
tBepaocty 150 HB. Vkaxute, Kak 3TOT peXUM Ha3bIBaeTCs M Kakas CTPYKTypa IOJy4yaeTcsl B
JAaHHOM CiTydYae.
13.Ha3zHaubTe TeMIepaTypy 3aKajky, OXJaKIAIOLIyI0 Cpely M TeMIlepaTypy OTIlycKa AeTaieil
MamH u3 ctanu 40X,koTtopeie JOJKHBI UMeTh TBepAocTh 28...35HRC. Onummure cymHocTh
IPOMCXOIAIINX MPEBPAIICHUI IPH TEPMUUYECKON 00paboTKe, MUKPOCTPYKTYPY M CBOICTBA.
14. J1nst u3roToBieHus pa3BepTok BeiOpaHa ctaimb XBCI'. YkaxuTe cocTaB ¥ ONPESIUTE TPYIITY
CTajy 1Mo Ha3HaueHWI0. HazHaubTe M 00OCHYiHTE pexuMm TepMmuyeckod oOpaboTku. Ommimmmre
MUKPOCTPYKTYPY U CBOMCTBA Pa3BEepPTOK MOCIIE TEPMUUECKON 00pabOTKH.
15.B xotnoctpoenuu ucmonb3yercss crainb 12X1M®. Vkaxure coctaB U Tpyliy cTajad IO
Ha3HaueHnio. Ha3HaubTe pexuM TepMHUUECKOW OOpabOTKH, MPUBEIUTE €ro OOOCHOBAHHE W
ONUUIINTE CTPYKTYpPY CTalll IMocie TepMuueckoil oOpaborku .Kak Biuser Temmeparypa
AKCIUTyaTallid HA MEXaHUYECKUE CBOMCTBA JAHHOW CTaJIU.

7. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI

@) OCHOGHaA Tumepamypa

1. ®etucos, I'.I1. MarepuanoBeeHre U TEXHOJIOTHS MAaTEPUAIIOB [ DJIEKTPOHHBINA pecypc]:
yueOnuk / I'.I1. ®etucos, A.I'. @aat. - M.: UHDPA-M, 2014. - 397 c. - ObC «Znanium. comy -
Pexum nocryna: http://znanium.com/catalog.php?bookinfo=413166

0) oonoanumenvhan 1umepamypa
1. MarepuanoBenenue [ DneKTpoHHBIA pecypc]: yueOHoe mocodue st By30B / JI.B. Tapacenko u
np.; nox pen. JI.B. Tapacenko. - M.: Uudpa-M, 2012. - 475 ¢ - ObC «Znanium. com» - Pexxum
nmoctyna: http://znanium.com/catalog.php?bookinfo=257400
2. CTpyKTypa M CBOICTBa HEMETANIMUECKHX MaTepHajoB [DJIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / I'.B. Tlauypun, T.A. 'opmikoBa u np.; mox obmr. pea. I'.B. [Tauypuna. - M.: ®opywm:
NH®PA-M, 2015. - 104 c. - OBC «Znanium. com» - Pexum nocryma:
http://znanium.com/catalog.php?bookinfo=492513
3. CupotkuH, O.C. OCHOBBI COBPEMEHHOTO MaTepHaIOBEICHUS [ DIIEKTPOHHBINH pecypc]: yueOHUK
/ O.C. Cupotkus - M.: UHOPA-M, 2015. - 364 c. - ObC «Znanium. com» - Pexxum mocryma:
http://znanium.com/catalog.php?bookinfo=432594
4. MarepuasioBeZIcHE W TEXHOJIOTHS MaTepHaJIOB [DJIEKTPOHHBIA pecypc]: yueOHoe mocobdue /
non pen. A.W. bareimeBa, A.A. Cmonbkuna. - M.: UHOPA-M, 2013. - 288 c. - ObC «Znanium.
comy - Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=397679
5. OneHka HaJAEKHOCTH MAIIMH U OOOPYAOBaHMS: TEOPHs M MPAaKTHUKA [DIEKTPOHHBIN pecypc]:
yueOnuk / .H. KpaBuenko u ap.; mox pea. I.H. Kpasuenko. - M.: Ansda-M: Uudpa-M, 2012. -
336 c. - 9bC «Znanium. comy - Pexum JoCTyIa:
http://znanium.com/catalog.php?bookinfo=307370

8) npozpammmuoe obecneuenue u Humepuem-pecypcol

6. http://www.for-stydents.ru/biblioteka/materialovedenie.html Ha caiite npeacraien
JIEKIIMOHHBIN KypC, YYCOHUKH 110 MaTEPUAIOBEICHHIO.
7. http://www.twirpx.com/files/machinery/material Ha caiire npencraBieH JIEKIIMOHHBIN

Kypc, yUeOHUKU 10 MaTepUaloOBEICHHUIO.



8.

http://mga-nvr.ru/kursantam/esey/1st-kurs-eseu/materialovedenie/6-lekcii.html Ha
caiiTe npeacTaBieH JIEKIIMOHHBIA Kypce, YUeOHUKU 10 MaTepUaIOBEICHHUIO.

DNEKTPOHHBIE MJIAKATHI IO Kypcy «MarepuaioBeeHIe)

Jlekuuu-npeseHtanuu 1mo remam «CBapoyHOE MPOU3BOACTBOY», «CTpOEHHUE METAIOB
U CILIABOBY»

8. MarepuanbHO-TEXHUYECKOE O0ecnedeHne I CIUNINHBI

MatepuanbHO-TEXHUYECKOE 0OecTieyeHIe TUCIUIUIMHBI BKIIOYAEeT:

6) oubmnoreunsiii poug ®PI'BOY BITIO «MI'TVY »;

7) mabGopatopHOE 000pyAOBaHHE JIAOOPATOPHH IO MATEPUATIOBEICHHUIO U TEXHOJIOTUH
KOHCTPYKIMOHHBIX MaT€pUaJOB;

8) MynpTHMenUtHOE 000pYyI0BaHUE TSl YTCHUS JISKIUH-TIPe3eHTAIU];

9) KommnbroTepHble Ki1acchl

10) DnekTpoHHBIE IaKaThI TTO Kypcy «MarepuanoBeicHUuE)»
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MMUHOBPHAYKH POCCHUUA

denepaabHOe TOCYAAPCTBEHHOE 0K/IZKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIEr0 00Pa30BaAHUA

«MalKONCKUHA rocyJapCcTBEeHHBIN TEXHOJIOIHYECKU YHUBEPCUTET»

@DakyJbTeT YIPaBICHUS

Kadenpa MeHEIKMEHTA U PErHOHAIBHOW SKOHOMUKHI

IV. MeToanyeckue pekoMeHIalMu (MaTepuaJIbl) UIsl MpenogaBarTesiei mo

U3YYCHUI0 TUCHUILJINHBI

b1.b.21 MarepuanoBeneHue

4.1. Y4yeOHO-MeTOAMYECKHE MaTePHAJIbI 110 JIEKIHAM U JJA00PATOPHBIM 3aHATHAM

JAUCHUIIIIMHBI

Pasnen/Tema ¢ ykazaHneM OCHOBHBIX
Y4eOHBIX 3JIEeMEHTOB

Metoasbl
o0yueHust

Cnoco0sI

(popmer)
o0yueHust

CpeacrBa
o0y4eHust

®opmupye
Mble
KOMIIETEHI|




HH

Tema 1. Ctpoenue u cBoiictBa MetaiioB 1 | CioBecHsle | @opmupoBa | MneanbHble I1K-4
CILJIaBOB METO/IbI HHE 3HAHUI (ycTHas ITK-10
Tunvl KpUCMAIIUYECKUX PEULEMOK. (Gecena) peub)
CmpoeHue peanbHbIX KPUCMANIO08.
Tlonsamue o oucnokayusx. Ilnasnenue u
Kpucmannuzayus memainos. CmpoeHnue
caumka. JJughghysuonnvie npoyeccwi 6
memarnne. Qopmuposanue CmpyKmypol
Memannioe u cniagos npu
KpUCMALIU3ayul, niacmuyeckou
oehopmayuu, énuanue Hazpesa Ha
CmMpYKmypy u ceoticmea
oeghopmuposanrozo memania
Tema 1. Ctpoenue u cBorictBa MmetaiiiioB U | [Ipaktuueck | [IpoBepka Marepuanb [1K-4
CILJIaBOB Ue METOABl | YPOBHS HBIE [IK-10
Jlabopamopuasa paooma 1. Tunwv (¢popMupOB | TOTOBHOCTH (yueOHO-
KPUCTATIUYECKUX PeULemOoK aHue CTyIEeHTa HaTJISTHBIC)
YMEHHH U
HaBBIKOB)

Tema 2. CpoiicTBa MaTepHanoB, METObI Cnosecnble | M3yuenue BepOanbHer I1K-4
ux onpexaenenus. [lousatue o METOIBI HOBOTI'O e, yueOHo- I1K-2
MEXaHHYECKUX, (PU3UIECKIX, XUMUIECKUX (ureHue MaTtepuana, | HarJsIHbIC
A TEXHOJIOTHYECKUX CBOMCTBAX METAJIIOB JICKITHIA ) 00001IeHNE
Tonamue o mexanuueckux, ghusuieckux, u
XUMUYECKUX U MEXHOI02ULeCKUX CUCTEMAaTH3
ceoticmsax memannos. OCHO8HbIE MeMOObl arus
onpeoeneHus MexaHuyecKux c80UCms. 3HAHUH,

CPC
Tema 2. CBoiicTBa MaTE€pUaIOB, METOIbI [IpakTuueck | [IpoBepka Marepuanb [1K-4
ux onpenenenus. [lonsatue o Y€ METOABl | YPOBHSA HBIE I1K-2
MEXaHUYECKUX, PU3NUECKUX, XUMUYECKUX | ((DOPMUPOB | TOTOBHOCTH (yuebHO-
Y TEXHOJIOTUYECKUX CBOMCTBAX METAJJIOB aHue CTyIEeHTa HATJISTHBIC)
Jlabopamopuasa paboma 2. Memoowi YMEHHH U
onpeoeneHuss meepooCcmu Mamepuanios HAaBbIKOB)
Tema 3. OcHOBBI TEOpUH CIUIABOB. Cnosecnble | M3yuenue BepOanbHer IK-1
CmpoeHnue dicene3oyenepooucmsix Cnidaeos METO/IbI HOBOT'O e, yueOHo- [1K-6
Memannuueckue cniagvl u Ouazpammol (uTeHue MaTepuana, | HarJsIHbIC
cocmosanus. J{uazpammvi cOCMOosHUSL neknuii) | 0o0o0IIeHne
CNIAB08 U AHANU3 UX OCHOBHLIX MUNOS. u
Kenesoyanepooucmeie cnnasvi CUCTEMAaTHU3

arus

3HAHWMH,

CPC
Tema 3. OCHOBBI TEOPHUU CILIABOB. [IpakTrueck | KonTposib Marepuanb ITK-1
CtpoeHue Kene30yriepoauCThIX CIUIABOB | M€ METOJbI | 3HAHUU HBIE I1IK-6
Jlabopamopuasa paboma 3 Jluacpammoi (popmupoB | (TecTupoBa (yuebHO-
COCMOSIHULL COCMAG — C80UCMEO. aHue HUE), HaTJISTHBIC)
Ilocmpoenue kpusvix oxnaxicoenus u YMEHHI U | IpOBEpKa
oUazpamm U3omepmu4ecKux npespaujeruii | HaBBIKOB) | YPOBHS




TOTOBHOCTH

Tema 4. OcCHOBBI TEOpPUU TEPMUYECKOU Cnosecnble | M3yuenue Marepuanb I1K-9
00pabOTKH ¥ TOBEPXHOCTHOTO METO/IbI HOBOT'O HBIE I1K-10
YOPOUYHEHUS CILUIABOB. X UMUKO- (urenue Marepuana, (yueOHo-
TepMuYecKas 00padoTKa cTaan JeKknuii) | 0000IIeHNE | HATJISATHBIC)
Obwue nonodicenus mepmu4eckoll u
oopabomku. OcHosHbie hakmopbi, CUCTEMATH3
enuAIOWUe Ha NPosedeHue onepayuil arus
mepmu4eckotl obpabomku: memnepamypa, 3HAHUH,
8peMs Hazpesa, CKOPOCMU Hazpesa U CPC
oxnaxcoenusn oemanei. Omacue nepeoco u
8MOpP0O2o pooa u e2o HaznaueHue. 3aKanKa
cmanu. Boibop memnepamypul Hazpesa
n00 3aKAIKY, CKOpOCMU U Chocoda
Hazpesa u OXaaxicOeHUs u30enull.
3axanounvle cpedvl u mpebosarus,
npeovasisemvle K HUM. [egpexmut,
603HUKalOWUe npu 3axaike. Memoowi
3axanku. 3axanueaemocmos u cmanu.
Dakmopul, erusaOWUe HA
saxanusaemocms. Obpabomxa cmanu
xono0om. Omnyck cmanu. Buowl u
Ha3HayeHue omnycka.
Tepmomexanuueckas oopabomka cmanu.
Llemenmayus. A3omuposanue
Tema 4. OcHOBBI TEOpPUU TEPMUYECKOU IIpakTnueck | Kontposp Marepuanb ITK-9
00pabOTKH ¥ TOBEPXHOCTHOTO W€ METO/Ibl | YMCHUH U HBIE I1K-10
YIPOYHEHHUS CIIABOB. X UMHUKO- (popMupoB | HaBBIKOB (yaebHo-
TepMuYecKas 00paboTKa cTaan aHue HaTJISITHBIC)
Jlabopamopnasn paoom 4. Bvibop pesxcuma | yMEHUU U
mepmuyeckol oopabomku cmaiu HaBBIKOB)
Tema 5. YriepoaucToie U JETHPOBAHHbBIC CnoBecnbie | U3ydenue Marepuanb [1K-2
cTanu METO/IbI HOBOT'O HbIE [IK-13
Koncmpykyuonnwvie cniagol u cmanu. (areHue Marepuana, (yuebHO-
Yenepooucmeie koncmpykyuonnvie cmanu. JeKIui) | 0000IIeHNe | HATJISTHBIC)
JlecuposanHnvie KOHCMPYKYUOHHBLE CINATIU. u
Huempymenmanvuvie cmanu u meepovie cHCTEMaTu3
cnaasvl. Aemomammusle Cmanu, ux arus
Haszuauenue. lIpyocunno-peccopmvie 3HAHUH,
cmanu. Boicokomapeanyesas cmane I'13J1. CpPC
lapuxonoowunnuxkogvle cmanu
Tema 5. Yrnepoaucteie u nerupoBanbie | [Ipaktuueck | KoHTposib Marepuanb [1K-2
cTanu We MeTOAbl | 3HAaHUU HEIE TIK-13
Jlabopamopuasa pavoma 5. Cocmas, (popmupoB | (TecTupoBa (yuebHO-
CB0UCMBA, MAPKUPOBKA CMAlell U CHIAB08 aHue HUE), HaTJISTHBIC)

YMEHHI U | IpOBEpKa

HAaBBIKOB) | YPOBHS

TOTOBHOCTHU

Tema 6. Uyryn. Ctayid U CIIJIaBHI C CnoBecuble | U3yuenue HNneanbubie [1K-6
0COOBIMH CBOMCTBaMHU METO/IbI HOBOT'O (ycTHas IMK-11
Cniasbl amomHoU 3HepeemuKuU. (uTeHue | marepuaia, peub,




JKaponpounvie u scapocmotixue cmanu u neknuii) | 00o0IIeHne yaeOHO-
cnaaevl. Hepoicaserowue cmanu. u HarJISIIHbIC)
Macnumnor cmanu u cnaaswl. Cepuolii CUCTEMATH3
yyeyH, KosKuil uyeyH. Jleecuposannvie anus
yyeynsl. Tepmuueckasn u Xumuxo- 3HAHUM,
mepmuyecKkas 00pabomra uyeyHos CPC
Tema 6. Uyryn. Ctanu u CIUIaBsbI C [IpakTrueck | KonTposib Marepuanb ITK-6
0CcOOBIMU CBOMCTBAaMHU Y€ METOAbl | YMEHUU U HBIE [K-11
Jlabopamopuasa paboma 6. /[uacpamma (popMHUpOB | HABBIKOB (yuebHO-
COCMOANUSL dHcene30 — epagum. aHue HaTJISTHBIC)
IIpoussoocmeo uyeyna YMEHHH U

HaBBIKOB)
Tema 7. L{BeTHBIE METAILIBI U CILJIABBI Crnosecuble | @opmupoBa | BepbanbHbl I1K-5
Anromunuu u e2o cnaasvl. Ilonyuenus METO/IbI HUE 3HAHUH | e, yueOHo- [1K-7
anomunus. CmpoeHnus u ceoticmea (Gecena) HarJIsIIHbIC
AIOMUHUEBBIX CNIABOS.
Meowb u ee cnnasvl. Tuman, macHuil u ux
CN1a8bl
Tema 7. L{BeTHBIE METAILIBI U CILJIABBI IIpakTnueck | Kontposp Marepuanb I1K-5
Jlabopamopnan paooma 7. Cmpoenue u W€ METOJIbl | YMEHUU U HbIE [TK-7
C60UCMBA YBEMHBIX MEMAILIO08 U CNIABOS. (bopMupoB | HaBBIKOB (yueOHo-
Mapkuposxa yeemmuvix Memanios u aHue HarJIsiTHbIC)
CNiaeos. YMEHUHU U

HaBBIKOB)
Tema 8. Hemertaminueckue maTepuabl Cnosecubie | @opmupoBa | BepOambHbI [1K-4
Tlonumepnvie mamepuansl, ux ce0UCmM8ea u METO/IbI HUE 3HaHUU | e, yaeOHO- [1K-2
knaccuguxayus. Ilousmue o memooax (becena) HarJIsSITHBIC
nepepabomxu NiIACMMAcc 8 u30enusl.
Pe3zuna u pesuno- mexnuueckue uzoenus.
Jlaxoxpacounvle mamepuanvl
Tema 8. Hemertaminueckre maTepuabl [IpakTrueck | KonTposib Marepuanb [1K-4
Jlabopamopuasa paboma 8. Brusnue ue METO/bl | YMEHUM U HbIE [K-2
memnepamypul Ha C80UCMEA NIACMMACC (popMHUpOB | HABBIKOB (yuebHO-

anue HarJsiIHbIE)
YMEHHH U
HaBBIKOB)

4.2. Y4yeOHO-MeTOAMYeCKHEe MaTePHAJIbI 110 CAMOCTOATE/ILHOI padoTe CTYIeHTOB

Pa3znesn/Tema ¢ ykazaHueMm OCHOBHBIX ®opmupy | Metoabl Cnocoobr | CpencrBa
Y4eOHBIX 3J1eMEHTOB eMble o0ydenusi | (¢opmbl) | 00yueHHS
KOMIIEeTEH o0yueHust
U

Tema 1. CTpoeHue 1 CBOIICTBa METAINIOB U [IK-4 CocraBne | ®opmupoBa | Marepuan
CILJIaBOB [IK-10 HHUE HUE 3HAHUI bHBIE
Tunvl KpUCMAIIUYECKUX PEULEMOK. IJlaHa- (yaebHo-
Cmpoenue peanvhblx KpUcmaios. KOHCIIEKTa HarJIs1IHbI
Ilonsamue o oucnokayusx. Ilnasnenue u , e)
kpucmannuzayus memannog. Cmpoenue MOJITOTOBK




caumka. Jfughgysuonnvie npoyeccol 6 a
memarnne. Popmuposanue CmpyKmypol pedepara
Memanos u Cniaeos npu KpUCMaiiuzayuu,
naacmuyeckou depopmayuu, erusHue
Hazpesa Ha cmMpyKmypy u ceoticmea
oeghopmuposannozo memania
Tema 2. CBoiicTBa MaTE€pUaIOB, METOIbI K -2 CocraBne | H3yuenue | Matepuan
ux onpexaenenus. [lousarue o K -4 HHE HOBOT'O bHBIC
MEXaHUYECKUX, PU3UIECKUX, XUMUUECKUX TJIaHa- Marepuana, | (yueOHO-
U TEXHOJIOTUYECKUX CBOMCTBAX METAJIIOB KOHCIIEKTa | 0000IIeHNe | HATJISTHBI
llonamue o mexanuueckux, usuyecKkux, , u e)
XUMUYECKUX U MEXHOI02UHECKUX MOATOTOBK | CHUCTEMATH3
ceoticmeax memannos. OcHosHvle Memoobl a anus
onpeoeneHuss MexaHudecKux c8oLUCms. pedepara 3HaHUH,

CPC
Tema 3. OcHOBBI TEOpUH CILIABOB. IIK-1 Cocrasne | @opmupoBa | Marepuan
CmpoeHnue dicene3oyenepooucmsix Cnideos I1K-6 HHE HUE 3HAHHUI bHbBIC
Memannuueckue cniagvl u Ouazpammol TUIaHa- (yueOHo-
cocmosiHus. J{uazpammsl COCMOAHUSL KOHCIIEKTa HaTJIS THBI
CNIIAB08 U AHANU3 UX OCHOBHLIX MUNOS. , peleHue e)
Kenesoyenepooucmoie cnnaswi 3aja4
Tema 4. OcCHOBBI TEOpUU TEPMUYECKOU [K-9 CocraBne | Wsyuenune | Marepuan
00pabOTKH ¥ TOBEPXHOCTHOTO IIK-10 HUE HOBOT'O bHBIE
YIPOYHEHHUS CIIABOB. X UMHUKO- IJlaHa- marepuana, | (yueOHo-
TepMuYecKas 00padoTKa cTaan KOHCIEeKTa | 0000Ienne | HariIsiIHbl
Obwue nonodicenuss mepmMu4ecKoll , peleHue u e),
oopabomku. OcHosHbie hakmopbi, 3amay CUCTEMATH3 | HICAJIBHBI
erUAIOWUE HA NPOBeDeHUe onepayuil arus ¢ (cXeMsl,
mepmuyeckol oopabomku. memnepamypa, 3HaHUH, puc.)
8peMs Hazpesa, CKOPOCMU Hazpesa U CPC
oxnaxcoenus oemanei. Omarcue nepeoco u
8MOP0O2O pooa u e2o HaznaueHue. 3aKanKa
cmanu. Beibop memnepamypul nazpesa noo
3aKanKy, CKopocmu u cnocoboa Hazpesa u
oXNadHcOeHus uzoeaull. 3aKailounvle cpeovl
u mpebosanus, NpeovABIsLeMble K HUM.
Heghexmul, 6o3HuKarowue npu 3axKaxe.
Memoou! 3akanxu. 3axanusaemocms u
cmanu. akmopel, enusOWUe HA
3axanrueaemocms. Obpabomra cmanu
xonooom. Omnyck cmanu. Buowt u
HazHauenue omnycka. Tepmomexanuueckas
oopabomka cmanu. l{lemenmayus.
Azomuposanue
Tema 5. YriepoaucTbie U JETHPOBAHHbBIC I1K-2 Cocrane | H3yuenue | Matepuan
cTanu IK-13 HHE HOBOT'O bHBIE
Koucmpykyuonnvle cniagel u cmanu. JlaHa- maTepuana, | (yueOHo-
Yenepooucmvie koncmpykyuonuvie cmanu. KOHCIIEKTa | 0000IIeHNE | HATJISTHBI
JlecuposanHnvie KOHCMPYKYUOHHBLE CINATIU. , pelieHne u e)
Huempymenmanvuvie cmanu u meepovie 3ama4y CUCTEMATH3 | UACATBHBI
cnaasvl. Aemomammusie Cmanu, ux anus e (CXeMmsl,
Hazuauenue. IIpyoscunno-peccoprvie 3HAHU, puc.)




cmanu. Boicokomapeanyesas cmane 1'13J1. CpPC
lapuxonoowunnuxkogvle cmanu
Tema 6. Uyryn. Ctanu u CIUIaBbI C I1K-6 Cocrasne | @opmupoBa | Martepuan
0COOBIMHU CBOMCTBAMHU [K-11 HHE HUE 3HAHWI bHBIE
Cnnasbl amomuot I3HepeemuKuU. JlaHa- (yueOHo-
Kaponpounvle u sgcapocmorikue cmanu u KOHCITIEKTa HATJIS THBI
cnaasvl. Hepowcaserowue cmanu. , AHAJIN3 e),
Mazenumnvl cmanu u cnaagvl. Cepulil uyeyH, CTaTHCTHY U7CAIbHBI
KOBKUIL Yyy2yH. JlecupoganHule yy2yHul. €CKUX e (CXeMmsl,
Tepmuueckasn u Xumuxo-mepmuueckas JTAHHBIX puc.)
0O0pabomka 4yeyHos
Tema 7. L{BeTHBIE METAILIBI U CILJIABBI [IK-5 CocraBne | W3yuenne | Marepuan
Anromunuu u e2o cnaaswol. Ilonyuenus I1K-7 HHE HOBOT'O bHbBIC
anomunus. Cmpoenus u ceoiicmea IJlaHa- marepuana, | (yueOHo-
AIOMUHUEBBIX CHIABOS. KOHCIIeKTa | 000OIIeHNe | HarJIsIHBI
Meow u ee cnaasvl. Tuman, mazHuil u ux , aHaJIN3 u e),
Cn1aswl CTaTHCTUY | CHUCTEMaTH3 | WUJCaIbHbI
€CKHX anus e (CXeMmsl,
JTAHHBIX 3HaHUH, puc.)
CPC
Tema 8. Hemetaminmueckre maTepuabl K -2 Cocrane | H3yuenue | Matepuan
Tlonumepnvie mamepuanvl, ux ceoiicmea u K -4 HUE HOBOT'O bHBIE
knaccuguxayus. Ilowsmue o memooax TJIaHa- Marepuana, | (yueOHo-
nepepabomKu niACmmacc 8 U30euusl. KOHCIIEKTa | 0000IIeHNe | HATJISATHBI
Pe3zuna u pesun o- mexnuueckue uzoenus. , QHAJIHN3 u e),
Jlakoxpacounvle mamepuanvl CTaTHCTUY | CHUCTEMATH3 | UJCATbHBI
€CKUX anus e (cxemsl,
JTAHHBIX 3HaAHHMH, puc.)
CPC

4.3. YuyeOHbIi MaTepuasa

Jlexyuonnwiit Kypc




V. HEPEYEHb OBPA3OBATEJIbHBIX THHOBAIIUI

Oo0pa3zoBare/ibHble WHHOBALMU, HCIIOJIb3yeMble B y4eOHOM Mpoliecce Mo JUCHHUILINHE

b1.5.21 MarepuaJjioBeneHue

Ilepeyenn
o0pa3oBaTe/IbHBIX
MHHOBAIIMH

Buabl oOpa3oBaTeibHBIX WHHOBALWI,
y4eOHOM npouecce

HCNOJb3YyEMbBIX B

1. CPC ¢ ucnonb3oBaHueM
JJIEKTPOHHBIX YCTPOUCTB U
JUTEPATypBI

Vcnonb3oBaHue MyJIbTUMEIUHHOTO OOOpYIOBaHUS ISl YTEHHUS
nexuuii-npesentanui, INTERNET-pecypcoB mpu IOArOTOBKE
JIOKJIa/I0B, TBOPYECKHUX paboT, pedepaToB

2. ITpoBenenue
BHEAYJUTOPHBIX 3aHATHHA

[IpoBenenne nexkuuum — 53KCKypcuu Ha npeanpustue AOO
«IIpaHKOBY

3. Pazpabotka u
HCIIOJIb30BAHHUC JICIOBBIX UTP

HpOBGI[eHI/IC ACJIOBBIX HUI'p € HUCIOJIB30BAHUCM COBPCMCHHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHHA. CI/ITyaI_[I/IOHHBIG 3aa4uu Ha TCMY
JIMTEHOE MMPOU3BOJACTBO, CBAPOYHOC NPOU3BOACTBO

4. ITpoBenenue
BHEAYJUTOPHBIX 3aHATHHA

[IpoBenenue MPAKTUYECKOTO
«ABTOMaTHYECKasi M TOJyaBTOMAaTH4YecKas CBapKa IMOJ CJIOeM
¢arocay, «CBapka 1aBIeHUEM

3aHATUSA 1o TEME

5. Cnavya mpoMeXyTO4HbIX
MOJYJIEH, IK3aMEHOB,
3a4€TOB C IOMOIIBIO
3JIEKTPOHHOTO TECTUPOBAHUS

Cnaya TeCcTOB C NOMOIIBIO 3JIEKTPOHHOIO TECTHUPOBAHUS IpU
IIPOBEJEHUH TEKYLIEH arTecTaluy no AucuuminHe « Texnonorus
KOHCTPYKIIMOHHBIX MaTepHaIOB»

6. YdacTtue B UHTEPHET -
AK3aMEeHax

Vyactue B HHTCPHET - OK3aMCHaXx

7. MynbTUMEAUINHBIE YPOKH,
CIIANT - JIEKIIUNA

Cﬂaﬁﬂ - JICKIIUHU I10 OTACIBbHBIM TCMaM AUCIHUIIIINHBI.

8. dpyrue metoauku

AxTuBHBIE HOPMBI 00YUEHHSI, TEXHOJIOTHS «MO3TOBOM IITYpPM»




MMHOBPHAYKH POCCHUHU

denepajbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«MaiikoncKkuii rocyapcTBeHHbIN TeXHOJOTHYeCKNI YHUBEPCUTET»

DaKyabTeT TEXHOJIOTUYECKUN

Kadenpa crpouTtenbHbIX U 00menpodeccunoHaNbHbIX AUCHUILIINH

VI. METOJIMYECKWE YKA3AHMS JUISI CTYJEHTOB O U3YYEHUIO
T CHATIIAHBI



6.1. YueOHO-MeTOAMYECKHE MATEPHUAJBI 110 M3YYEHHMIO JIEKIIMOHHOTO Kypca U
MOAr0TOBKE K J1a00PATOPHBIM 3aHATUAM

Ilian npoBeaeHus1 3aHATHH

Ne
n/n

Pa3gen/Tema nucHMIIIMHBI

Jlexknuu

JlaboparopHbie

CPC

10J0]0)

390

10010

390

10010

300

Tema 1. CtpoeHue u cBoMCTBa
MECTaJIJIOB U CIIJIaBOB

2/0,055

1/0,0275

4/0,11

8/0,22

Tema 2. CBolicTBa
MaTepHaioB, METOIbI UX
onpeaenenus. [lonsarue o
MEXaHWYECKUX, (PU3NIECKUX,
XUMHYCCKHUX U
TEXHOJIOTHYSCKHX CBOHCTBAaX
METaJlJIOB

2/0,055

1/0,0275

4/0,11

4/0,110

9/0,27

Tema 3. OcHoBBI TEOpUU
CIIJIABOB

2/0,055

2/0,0550

4/0,11

3/0,085

3/0,085

16/0,44

Tema 4. OcHoBBI TEOpUU
TepMUYECKON 00pabOTKH U
MOBEPXHOCTHOT'O YIIPOYHEHUS
CIUIaBOB. XUMHUKO-
TepMudeckas 00paboTKa CTalu

3/0,085

6/0,17

3/0,085

4/0,110

16/0,44

Tema S. Yrieponucreie u
JIETUPOBaHHbIE CTAJIN

2/0,055

4/0,11

2/0,055

10/0,275

Tema 6. Uyryn. Ctanu u
CILIAaBBI C 0COOBIMU
CBOWMCTBaAMU

2/0,055

4/0,11

2/0,055

10/0,275

Tema 7. l{BeTHBIC METAJLIIBI U
CIIJIaBbI

2/0,055

4/0,11

2/0,055

10/0,275

Tema 8. HeMmetaunueckue
MaTepuabl

2/0,055

4/0,11

2/0,055

10/0,275

[IpoMexxyTouHast arTecTanus:
9K3aMEH

Hroro

17/0,47

4/0,11

34/0,94

6/0,17

21/0,59

89/2,47







TeopeTuveckue M yueOHO-MeTOAUYECKHE MATEPHAJIbI

Jlexyuonnwiit Kypc

Ne HaumeHoBaHue TpynoemkocTs (4achl / Conepranue dopmMupyembie Pe3yabTarnl ocBOCHUA
n/n | TeMbl AUCHUILINHBI 3ad4. efl.) KOMIIETEeHIIM U (3HaTh, yMeTb, BJIA/1€Th)
Tema|Ctpoenne u coiictBa| 2/0,055 1/0,02775 | Tumbpl KpUCTATUTMYECKUX PEIIETOK. I1K-9 3HATb: OCHOBHBIE TTOJI0KEHUS, METOIbI
1 |meTamnoB u crijIaBoOB CtpoeHne pealibHbIX KPUCTAJIOB. OK-3 Y 3aKOHBI €CTECTBEHHOHAYYHBIX
[TonsiTue o nUCIOKAIUSIX. OUCHUIUIMH (MaTeMaTHKH, PU3UKHU,
[1naBneHue U KpUCTAIUIU3AIUS XUMHH, OMOJIOTUU U IPYTHX CMEKHBIX
MeTaiioB. CTpoeHHe CIUTKA. JTUCIUILUINH), UCIIOJIb3yEMBbIE B
Juddy3noHHbIE MTPOIIECCHI B MaTepUaIoBeIEHUN
Merasuie. DopMHUpoOBaHUE YMeTh: IPUMEHSTH 3HAHUS
CTPYKTYPBI METAJIJIOB U CILJIABOB €CTECTBEHHOHAYYHbIX NUCLMIUIAH JJIs
MIPU KPUCTAIU3AIUHY, penieHus nmpodeccnoHANBHBIX 33a1a9
IIacTUYEeCKoi nedopmanum, BJaJeTh: METOJaMH U CpPEICTBAMHU
BIIUSIHUE HAarpeBa Ha CTPYKTYpY U €CTECTBEHHOHAYYHBIX JUCHUIUIMH IS
cBoiicTBa 1e(hOPMHUPOBAHHOTO OIICHKHU CBOWCTB MaTe€pUaioB
MeTaa
Tema|CBoilicTBa 2/0,055 1/0,02775 |IlousTHE O MEXaHUYECKUX, I1K-1 3HATh: OCHOBHBIE CBOMCTBA
2 |MaTepuasoB, METO/BI (bU3NIECKUX, XUMUYECKUX U [K-17 MaTepuasioB
WX OIpECIICHHUS. TEXHOJIOTHYECKUX CBOMCTBAX yMeTb: BEIOMPATh HEOOXOAMMBIIH
IMTonsarue o MeTau10B. OCHOBHEBIE METOIBI METO/T ONIPEIETICHUS CBOMCTB
MEXaHUYECKUX, OTpeieNIeHUs] MEXaHUYECKUX MaTepUajoB, MPUBIEYb UX JUIS
bu3HIeCcKuX, CBOWCTB. ONpeAEIICHUsI COOTBETCTBYIOIIMIA
XUMHYECKHUX U ¢bu3nKo-MaTeMaTHYECKUN anmapar
TEXHOJOTHYECKHX BJIa/JIeTh: HaBbIKAMU OPTaHU3allMOHHON
CBOMCTBaX METAJUIOB paboTsl
Tema|OcHOBBI TEOpUH 2/0,055 2/0,0555 |Meramin4yecKue CIaBbl U I1K-1 3uaTh: OCHOBHBIE BHILI CIUIABOB, HX
3 |cmaBoB. CTpoeHue JUarpaMMbl COCTOSIHUSL. I1K-5 CTPOEHHUE
HKEJIe30yTIEPOAUCTHIX JluarpaMmbl COCTOSIHUS CILJIABOB U YMeTh: aHaTU3UPOBATh OCHOBHBIE




CILJIAaBOB aHaJIM3 UX OCHOBHBIX THIIOB. TUIIBI AUAarpaMM COCTaB-CBOUCTBO,
KenezoyriepoaucTsie CIIaBBL. OpPraHu30BaTh CBOIO CAMOCTOATENIbHYIO
paboTy 1Mo U3y4eHUI0 OCHOBHOM U
JONOJIHUTENBHOM JINTEpaTypHl.
Buiasern: HaBblkaMu cOopa 1 aHaIU3a
nHpopmarun
Tema|OcHOBBI 3/0,085 OO1re moI0KeHUsT TEPMUIECKOM [K-1 3nate: Krnaccuduxkarmro BUJIOB
4 |TepMHuuecKOn 00paboTku. OCHOBHBIE (PAKTOPBI, I1K-7 TEPMHUYECKON U XHUMHUKO-TEPMHUYECKON
00paboTKU U BJIMSIIOIME HA TIPOBEICHHE 00paboTKu
[IOBEPXHOCTHOI'O OIepalnuii TEpPMUYECKON Ymers: BBIOMPATH ycnoBuUs
YIPOYHEHUS CILIABOB. 00paboTKHU: TeMIIepaTypa, Bpems MPOBE/ICHUSI TEPMHUUYECKON 00paboTKU
XUMHKO- Harpesa, CKOPOCTH HarpeBa u 11 KOHKPETHOT'O BU/A CTAIIN
TepMHUYECKas oxJaxkneHus nerajied. OTKAT Baaaerb: HaBbIKaMHU O TPOBEICHUIO

00paboTKa cTanu

IIEPBOTO U BTOPOIO POJia U €ro
Ha3Ha4YeHHe. 3aKaiaKa CTAJIN.
Bri0op TemmepaTypsl HarpeBa moj
3aKaJIKy, CKOpPOCTH M criocoda
HarpeBa U OXJIAKIACHUS U31ETUi.
3akanoyHble cpesibl U TpeOOBaHMS,
npeabsBisieMble K HUM. JleekTsl,
BO3HUKAIOIINE P 3aKaJIKeE.
MeTonap! 3aKajiKky. 3aKaJIuBacMOCTh
u ctany. GaKkTopskl, BAUSIONUE HA
3akanuBaeMocTb. OOpaboTka cranu
xonoxoM. Otiyck crainu. Bunsl u
Ha3HAYEHHUE OTITyCKa.
TepmomMexanndeckast 00paboTka
cranu. L{lemenTamnus.
A30THpOBaHNE

OCHOBHBIX BHUI0B TepMI/I‘IeCKOI\/'I

00paboTKn




Tema|Yrnepoaucreie u| 2/0,055 KoHCTpyKIIMOHHBIE CIIaBbI U [K-11 3HaTBh: OCHOBHBIE PA3HOBHIHOCTH
5 |JIerHMpOBaHHBIE CTAIN CTaJIU. YTJIEPOAUCTBIC [K-12 HEMETAJUIMYECKUX MATEPUAIIOB, UX
KOHCTPYKIIMOHHBIE CTAJIH. CBOIMCTBa, IPUMEHEHHUE.
JlernpoBaHHBIE KOHCTPYKIIMOHHBIE YMeTh: onpenenuTh Ha3HAYCHHE
cranu. HCTpyMEeHTanbHBIE CTAU MaTepuaia 1o ero 6a3oBoMy COCTaBy U
Y TBEpAbIE CIIJIaBbl. ABTOMAaTHBIE CBOMCTBaM
CTaJM, UX Ha3HaueHue. [IpyxuHHO- Bnapers: HaBbikamu 1og00pa cocTaBa
PECCOPHBIE CTAJIN. HEMETAJJIMYECKOr0 MaTepuaia
Bricokomapranuesas crans ['13J1.
[TapuKONOAIMITHUKOBBIE CTAIH
Tema|Ctamu um cmmaBel ¢| 2/0,055 CruiaBbl aTOMHOM SHEPIreTHKHU. I1IK-9 3HATh: OCHOBHEIE BUJBI
6 |ocoObIMuU JKapornpouHsie 1 )kapoCTOMKHE IK-17 METATAYECKUX KOHCTPYKIITMOHHBIX
cBoiictBaMu. UyryH cTanu u ciiaBbl. Heprkaseronue MaTepHaJioB
cTani. MarHuTHBI CTAJIA U CIUJIaBBI. YMmern: k1accuuuupoBaTh MaTepra
Cepblii UyTyH, KOBKMH YyT'yH. 10 €r0 COCTaBYy
JlerupoBaHHbIE YYT'yHBI. Baajnerb: HaBBIKAMU MapKUPOBKHU
Tepmuueckas 1 XUMHUKO- METAJUTMYECKUX MaTEPUAIIOB.
TepMuYeckas 00paboTKa YyTyHOB
Tema|lleTnbie metamner u| 2/0,055 AJIFOMUHHI U €0 CIUIABBI. OIIK-1 3HaTb: OCHOBBI COBPEMEHHBIX
7 |cnnaBbl [Tonyuenus amomunus. CTpoeHust OIIK-3 CIOCO0O0B TOJIYYCHHST MATEPHAIIOB U
U CBOMCTBA aJIIOMUHHEBEIX W3EIUH C 3aIaHHBIM YPOBHEM
CILIaBOB. JKCIUTyaTallMOHHBIX CBOMCTB.
Menp u ee cruiaBsl. TuTaH, Maruui YMeThb: BEIOUPATh PEKOMEHTyEeMBbIH
U UX CIUIaBBI METO/ MOJTYyYEHHUS JIJIs1 KOHKPETHOTO
BHJIa MaTepuaia
Baanerb: HaBbIKaMU MapKUPOBKHU
METaJUIOB U CILJIaBOB.
Tema|Hemerannuueckue 2/0,055 [TonumepHble MaTepHabl, UX OIIK-4 3HaTb: OCHOBHBIE BUJIbI CBAPOYHBIX




MaTepUalIbl CBOWCTBA U KIIaCCU(UKAIIUS. OIIK-7 pabot
[TonsaTue o Meronax nepepaboTKH YMeTb: BEIOUpPATh BUJI CBAPKH IS
miacTMacc B uzzenus. Pesuna n OIIPEAEIIEHHOrO THIIA CIIABOB
PE3UHO- TEXHUYECKUE U3/IEIHS. Bnapers: HaBbIKaMu BbIOOpa pekuMa
JlakokpacouyHble MaTepUaIIbI 3JIEKTPOIYTOBOM M Ta30BOM CBapKH
Hroro 17/0,470 4/0,11







ﬂaﬂopamopnbw 3anamus, uX HaumeHoesanue, codepafcanue u 00vem 6 uacax

N Ne paznena HaumeHOoBaHUE NPAKTHYECKUX U Oo0bem B yacax /
/9 AUCHUTLTHHBI CeMHHAPCKHX 3aHATHH TPYA0EMKOCTb B 3.€.
o 0®0 300
1 |Crpoenue u cBoiicTBa | THUIIBI KPUCTAININYECKUX PELIETOK 4/11 -
METAJIJIOB U CIUIABOB.
2 |CaoiicTBa Meroas! onpeneneHus TBEpAOCTH 4/0,11 -
MaTepuaioB, METOJbl |MaTEepHAIOB
UX ONpPEIEIICHNUS.
[TonsiTHe O
MEXaHUYECKUX,
du3nUecKux,
XUMHYECKHUX U
TEXHOJOTUIECKIX
CBOMCTBax METAJJIOB
3 |OcHOBBI TEOpHH JlmarpaMMbl COCTOSTHHI COCTaB — 4/0,11 3/0,085
craBoB. CTpoeHHe  |CBOMCTBO.
xKene3oyriaepoaucToix |[locTpoeHne KpUBBIX OXJIaXKIECHUS U
CILIaBOB JarpamMm M30TepMUYECKHUX MTPEeBpaIeHHM
4 |OcHOBBI TepMHUeCKO# | BBIOOp pexnma TepmMudeckoii 00padboTku 6/0,17 3/0,085
00paboTKu 1 cTanu
MOBEPXHOCTHOTO
YIIPOYHEHUS CILIaBOB.
XUMUKO-TEpMHUYECKAS
00paboTKa cTanu
5 | YraepoaucTeie U Cocras, CBOWCTBa, MAPKUPOBKA CTaJIEH U 4/0,11 -
JICTUPOBAHHBIE CTATHN |CILIABOB
6 |Cranu u criaBsel ¢ Jlnarpamma COCTOSIHHS XKele30 — rpadur. 4/0,11 -
0COOBIMH [IpousBoacTBO UyryHa
cBoiictBaMu. UyryH
7  |LIBeTHbie MeTasibl 1 |CTpOEHHE M CBOMCTBA I[BETHBIX METAJIJIOB 4/0,11 -
CILTaBbI U CIJIaBOB. MapKHpOBKa I[BETHBIX
METAJIJIOB U CILIABOB.
8 |Hemeramnuueckue Binstaue temneparypsl Ha CBOMCTBA 4/0,11 -
MaTepuabl nacTMacc
Hroro 34/0,94 6/0,170
6.2. Y4eOHO-MeTOAMYECKHE MATEPHAJIBI [0 CAMOCTOSITEIbHOM padoTe CTYIeHTOB
Cooepircanue u 06vem camocmoamenbHoil padomoyl CmyOeHmos
Ilepeuenn Oo0beM B yacax /
. AOMALIHUX TPYAOEMKOCTb B 3.€.
Pa3nenn! u Temsbl pabouei .
Ne 3aJaHUl M IPYTUX Cpoxnu
NPOrpaMmbl
n/n BOIIPOCOB /Ul |BBINOJIHEHHUS
CaMOCTOSITEJILHOTO U3YUYeHUsI (01010
CaMOCTOSITEJILHOTO 300
HU3yYeHUus:




CrtpoeHnue u cBOMCTBa Pemtenue 2 Henend 210,055 8/0.220

METaJJIOB U CIJIaBOB pacUeTHBIX 3a7a4

CaoiicTBa MaTepuasioB, MeToibl |CocTaBieHue 4 penens

ux onpenencHus. [lonsTie 0 |T1aHa-KOHCIIEKTA

MEXaHUYECKUX, QPU3UIECKUX, 4/0.110 | 9/0,0.270

XHUMHUYECKHX U

TEXHOJIOTHYECKHX CBOMCTBAX

METaJI0B

OCHOBBI TEOpPHUH CILJIABOB. CocraBnenue 5 Henens

CrtpoeHue TaOIUIIBI- 3/0,16 16/0,440

JKEJIE30yTIEPOJUCTHIX CIJIAaBOB |KOHCIIEKTA

OCHOBBI TEPMUYECKOU CocraBienue 7 Henens

00pabOTKH ¥ TOBEPXHOCTHOTO |TJIaHA-KOHCIIEKTA

YIIPOYHEHHUS CIIABOB. 4/0,110 | 16/0,440

XHUMHKO-TEpMHUYECKAs

o0OpaboTka cTanu

YraepoaucTeie 1 Pemrenue 11 wemensa 210,055 10/0,275

JIETUPOBAHHBIE CTAIH pacyeTHBIX 3a71a4

Cranu 1 crjiaBbl ¢ 0COOBIMU Pacmmdposka 13 nenens

cBorictBamu. UyryH MapKUPOBKU 200,055 | 10/0.275
METaJINYCCKHUX
MaTepuaioB

[IBetHBIC MeTaiuTBl ¥ ciiiaBel  (CocTaBlieHHE 14 wenensa
TaOIUIIBI- 2/0,055 | 10/0,275
KOHCIIEKTa

Hemeramnnueckue matepuansl. |Pemenue 15 wemensa 200,55 10/0.275
pacyeTHBIX 3a]1a4

HUroro 21/0,59 89/2.47

Cnucok 0cHOBHOI U 00NOTHUMENbHOU TUMEPAMYPbl

@) OCHO6HAA TUumMepamypa

1. HO.M. NaxtuH, B.M. JleoHTbeBa. MaTepuranoBegeHne U Tepmmyeckas obpaboTka

meTannos. -M.: MawunHocTpoeHune, 1990. 360c.

2. ®etucos I'.Il. MarepuanoBeneHne u TexHoa0rus Metauios.-M, 2002.

3. B. B. Tapacos, C. b. Manbimko JIabopaTopHbIii MPAaKTUKYM T10
MaTepUaIOBEICHUI0. Y4eOHOE MTOCOOHE ISl CTYICHTOB TEXHUYECKUX
crienranbHOCTEN. — BiranuBocToK.: MOpPCKOM rocyapCTBEHHBIM YHUBEPCUTET UM.
anm. I'. M. Heennckoro, 2003

4. ®posoB M.M. JlaGopaTopHBIi MPAKTHKYM 10 MaTEpUATIOBEACHHUIO U TEXHOJIOTUH
KOHCTPYKIIMOHHBIX MaTepHalioB: YueOHoe mocooue. — HoBopoccuiick: MI'A
nmenn agM. O.®.Vmiakona, 2008. - 140 c.

0) oonoanumenvnan 1umepamypa

1. A.ILI'ynseB. Metamiosenenue.-M.: Metautyprusi, 1986.-44c.

2. 1O. A. T'ennep, A.I'.Paxmrant. Marepuanosenenue. Y4ueOHoe mocoOue A By30B.
-M. Metamnyprus, 1989. 456 c.

3. Jleiikun JI.H. Marepuanosenenue.-M, 2003.

Bonpocwt k ax3ameny 01 npogedenus npomMexcymounoi ammecmayuu
1.0co06eHHOCTH KPUCTATTNYECKOTO CTPOSHHSI METAJUIOB U MX CBOMCTBA.



Kpucranniueckue peneTki MeTaiioB U UX OCHOBHBIE TUTIBL. [lonmumopdu3M MeTasios.
2.JleheKThI KpUCTAUIMYECKUX PEIIeTOK. VX BIusHUE HA CBOMCTBA METAIIIIOB.
3.Teopernueckas U pakTHUECKast IPOYHOCTH METAILIIOB M BIHMSHUE Ha Hee 1e(heKTOB

KPUCTAJUIMYECKUX PEIIETOK.
4.CtpoeHue CIUTKA CHOKOMHOMN CTaJIH.
5.CBoiicTBa METAIIJIOB M CcIIaBaB. VX kimaccudukausi.
6.ledbopmanus MmeTaiioB. YIpyras U IiacTHUecKas 1eopMariusl.
7.CTpoeHME METAUIMYECKUX CIIJIABOB.

8. JlnarpaMMbl COCTOSIHHSI METAJTTMYECKUX CIIJIABOB, MX TUIIBI.

9.KommoHeHTHI 1 (pa3bl B CIUIaBax jKeJie3a ¢ yriepoIOM.

10.ITomumopdHbIe MOaU(UKALINY JKeNe3a.

11.MexaHndeckue CBOMCTBA YIIE€POIUCTHIX CTAJICH.

12.Knaccudukaryst KOHCTPYKIMOHHBIX CTaJleH.

13.Cranu yriepoaucTbie OOBIKHOBEHHOTO KadecTBa. VX MapKupoBKa.

14.Cranu yriepoauctsle KauecTBeHHbIE. MIX MapKupoBKa.

15.Bnusinue yriepoaa v MOCTOSHHBIX TPUMECE Ha CBOMCTBA CTaJIEH.
16.MuKpoCTpyKTypa cTajel ¢ pa3Iu4HbIM COAECPKaHUEM YIIIepOa.

17.Yyrynsl. UX cTpyKTypa, MEXaHUYECKHE U JTUTEHHBIE CBOMCTBA.

18.Buipl 4yryHOB 1 criocoObl X noyueHus. I'paduruzanms 4yryHos.

19.Ceppie uyryHbl, UX COCTaB, CBOMCTBA, MUKPOCTPYKTYpa. MapkupoBka u 00JacTh
IPUMEHEHUS.

20.BpICOKONTPOYHBIE YYT'YHBI, UX COCTaB, CBOMCTBA, MUKPOCTPYKTYpa. MapKupoBKa u
00J1aCTh MPUMEHEHHS.

21.Tepmuueckas 00pabOTKa CTaJICH.

22.0TKUr ¥ HOpMaJIM3aLus cTajlen.

23.3akanka CTaJIeH.

24.0TycK 3aKajJeHHbIX CTaJIEH.

25.XUMHKO-TepMHUYecKasi 00paboTKka cTajei.

26.1lemeHTaIMS CTAIN

27.JlerupoBaHHble cTaI. BiausHue Jerupyronmx 3JI€MEeHTOB.

28.MapkupoBKa JIETUPOBAHHBIX CTAJIEH.

29.CBolicTBa JISTUPOBAHHBIX CTAJIEH PAa3JIMYHBIX MAPOK.

30.1ucTpyMeHTaNBHBIE cTau. VIX MapKkupoBKa.

31.KOoHCTpYKIIMOHHBIE CIUIABBI U CTAJIH.

32.’Kapomnpounsle, U3HOCOCTOMKNE, NHCTPYMEHTAIbHBIE U IITAMIIOBOYHBIE CIIABbI
33.ABTOMAaTHBIE CTaJIM, UX Ha3HaYeHUE. CIU1aBbl AaTOMHOM SHEPTETUKH.
34.11BeTHBIE METAIIBI U CILUIABBI HA M UX OCHOBE. MapKHupoBKa.

35.CnaBbl Ha OCHOBE TUTaHa. X CBOMCTBA U MapKUPOBKA.

36.CrutaBbl Ha OCHOBE alfOMUHUS. VIX cBOMCTBA M MapKUPOBKA.

37.CninaBbl Ha OCHOBE MeAu. VX cBOMCTBa 1 MapKUPOBKA.

38. AJITOMUHUEBBIE U MarHUEBbBIE CILIABHI.

39.951eKTpOTEXHUUECKHE MAaTepralibl, pe3uHa. [loBeieHne MaTepralioB B SKCILTyaTallUu.
40.TepMopeakTUBHBIE U TEPMOIIJIACTUYHBIE TU1acTMacchl. [loHsTHE O METOIAX
nepepaboTKH MIacTMACC B U3ZEIHSI.

41.ITonuMepHbIe MaTEepUaIIbl, UX CBOMCTBA U KJIACCU(DUKAITHSL.

42.0OcHoBHBIE BUIbI CBapKH. CBapUBAEMOCTh CTaJIEH.

43 Knaccudukanusi CBApKd METALIOB 1O (PH3MUECKUM MTPUHIUIIAM.

44.Capka 11aBJICHUEM.

45 Ilporiecc 2MeKTpOIyroBoii cBapku. Jl0CTOMHCTBA, HEJOCTATKH, 00JIACTh MPUMEHEHUS.
46.Annapatypa, npuMeHsieMast 17151 SJIEKTPOTYTOBOI CBApKH.

47 .OnexTponuiakoBas cBapka. CBapka B Cpezie 3alIUTHBIX I'a30B.

48.KoHTakTHas TOYeUHAas CBapKa, TpeOOBaHUE K AJIEKTPOIaM.



49.I'azoBas cBapka. TexHONOrHUs, COCTAaB ra30BOT0 MJIAMEHHU.
50.MHxeKTOpHast TOpenKa, €€ YCTPOUCTBO M MPUHIIUAT PAOOTHI.
Konmponvnoie 3a0anus 01a cmyoenmos 300

Bapuant 1

1. BerueptuTe numarpaMMy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaXJeHus (C NMpUMEHeHHeM mpaBwia ¢a3) mausi ciaBa, copepkamiero 3,6 % C. Kaxosa
CTPYKTYypa 3TOr0 CIUIaBa MPU KOMHATHOM TeMIlepaType U Kak 3TOT CIIJIaB Ha3bIBAETCA.

2. BplueptuTte nuarpaMMy H30METPUYECKOrO MPEBpALICHUs ayCTEHHTa i CTauu Y8,
HAaHECHUTE HAa HEE KPUBYIO PEKUMa M30TEPMUUECKOM 00pabOTKH, oOecreurBaromen mojaydeHme
tBeppoct 45...50 HRC. Vkaxute, Kak 3TOT peKHUM Ha3bIBa€TCs, OIMUIIMTE CYLIHOCTb
IpEeBpalleHHs] U KaKasi CTPYKTypa MOoJIy4yaeTcs B JaHHOM ciydae.

3. Ha3naubTe Temreparypy 3aKajKd, OXJaXAAIOUIYI0 CPeAy M TEeMIIepaTypy OTIycKa
npyxuH u3 ctanu 70. Onuimre CymHOCTh NPOUCXOASAIIUX MPEBPALCHUN, MUKPOCTPYKTYPY U
CBOWCTBA CTAJIM TIOCJIE TEPMUUECKOI 00pabOTKH.

4. JInsg W3rOTOBJIEHUS PE3LOB BhIOpaHa cTanb POMS. YKaXuTe COCTaB M ONpeaeiIuTe
TpynIy cTald Mo Ha3HaueHHio. HasHaubTe M 0OOCHYHTE peXuM TepMHUYECKOH 00paboTKw,
OOBSICHUB BJMSHHE JIETUPOBAHUS Ha TMPEBpAIllEHUs, MPOUCXOMAIINE TIPUH TEPMHUUECKON
o0paboTke naHHOHM cranmu. ONUIIWTE MHUKPOCTPYKTYPY M TJIaBHbIE CBOMCTBAa PE3LOB IOCIE
TEPMUYECKON 00pabOTKH.

5. JInst HexkoTopeIxX Aetaned (meku OapabaHOB, MIaphl IPOOUIIBHBIX MEIBHHII M T.II.)
BeIOpaHa cranmb 1100'13. Ykaxure cocTtaB W ONpeACIUTE TPYIIY CTajdd MO Ha3HAYEHUIO.
Ha3naubre pexuM TepMuyeckoi o00paboTku U  oOocHydTe ero BbIOOp. Omnwumute
MUKPOCTPYKTYPY CTaJli U IPUYUHHBIE €€ BHICOKO M3HOCOYCTOMUMBOCTH.

Bapuanr 2

1. Berueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbBIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
oXJaxJeHusl (¢ mpuMeHeHueM mpaBuia (a3) ana cruaBa, cogepxaimero 0,8 % C. Kakosa
CTPYKTYpa 3TOTO CIlIaBa IPH KOMHATHOM TeMIIepaType M Kak 3TOT CIJIaB Ha3bIBACTCA.

2. Ucnonb3ys nuarpaMMy COCTOSIHHS JKelle30-KapOujJ Kejle3a M KPUBYIO H3MEHEHUs
TBEPJOCTH B 3aBUCHUMOCTH OT TEMIIEpaTyphl OTIYCKa, Ha3HA4YbTe JUI yriiepoaucToi cramu 40
TEMIEPATypy 3aKalKd U TeMIlepaTypy OTIIyCKa, HeOOXOIWMble AJii OOEecCreueHus TBEepOCTU
400HB. OnumuTe mpeBpalieHdss Ha BCEX 3Tamax TEPMUYECKOH OOpabOTKM U IOIy4aeMylo
CTPYKTYpY.

3. BriOepuTe MapKy 4yryHa JUIsi U3TOTOBJIEHUS] OTBETCTBEHHBIX JETaJe MaIlIUH. Y KaKUTE
cocrtaB, 00pabOTKY, CTPYKTYPY U OCHOBHBIE MEXAaHUYECKUE CBOMCTRA.

4. Kynmauku  JODKHBI ~ HMMETh ~ MUHUMalbHYIO  jAedopMamuss U BBICOKYIO
M3HOCOYCTOMYMBOCTh TpHU TBEPAOCTH NoBepxHOCTH ciosi 750-1000HV. Jlns wm3roroBieHus
BeiOpana ctanb 35XMIOA. Pacmmdpyiite cocrtaB cranmd M ONpeaeNuTe TPYIIY CTadd IO
Ha3HaueHWio. Ha3HaubTe u 0OOCHYHTE pEXKUM TEPMHUECKOM W XHUMHKO-TEPMHUYECKOU
00paboTKH, OOBSCHUB BIMSHUE JISTUPOBAHMS Ha MPEBpAILEHHs, IPOUCXOIINE HA BCEX ATarax
00paboTkn nmaHHOW cramu. OnNUIIKUTE MUKPOCTPYKTYPY UM CBOMCTBA KYJA4KOB TIOCIIE
TEPMUYECKO 00paboTKH.

5. st U3TOTOBJICHHS JeTalIel, pabOTarONIMX B aKTUBHBIX KOPPO3UMHBIX Cpelax, BHIOpaHa
cranb 14X17H2:

a) pacmmdpyliTe COCTaB U OMPEACITUTE TPYIITY CTATH IO HA3HAYCHUIO;
0) 00bACHUTE HA3HAUYEHUE JICTUPYIOIINX 3JIEMEHTOB, BBEICHHBIX B 3Ty CTaJlb;
B) Ha3HAYbTE U OOOCHYHTE PEKUM TEPMHUUECKON OOpaOOTKU M OMHUIIUTE CTPYKTYpPY U
CBOWCTBA cTaX nocie 00paboTKH.
Bapuant 3

1. Berueptute numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE

COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, ONMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO



OoXJIaXJeHus (C NMpUMEHeHHeM mpaBwia ¢a3) mausi cmiasa, coaepxkamiero 2,2 % C. Kaxosa
CTPYKTYpa 3TOTO CIUIaBa IPU KOMHATHOW TEMIIEpaType U KaK 3TOT CILJIaB HAa3bIBAETCH.

2. BelueptuTe auarpaMMy H30METPUUYECKOTO IPEBpAIECHUs ayCTEHHMTa Uil cTamu Y 8.
Hanecute Ha Hee KpUBYIO peXHUMa W30TEPMUUYECKONH 00pabOTKH, 00ECIIeUMBAIOIICH MMOTyUYeHNE
tBeprocty 150 HB. Vkaxute, kak 3TOT pe’KUM Ha3bIBaeTCsl U Kakas CTPYKTypa IOJydaeTcsl B
JTAHHOM CJIyYae.

3. HazHaubTe TeMmmeparypy 3akKajKd, OXJIAXAAIOIIYI0 Cpedy M TeMIlepaTypy OTIycKa
neraneid mMamuH u3 ctanu 40X, KoTtopble MO0KHBI UMeTh TBepaocTh 28...35HRC. Onummure
CYIIHOCTh TMPOUCXOASIINX MPEBPALICHUA MPH TEPMUUYECKOH 00paboOTKe, MUKPOCTPYKTYpY WU
CBOMCTBA.

4. Ilns m3rotoBieHHs pa3BepTok BbiOpaHa ctanb XBCI'. Ykaxute coctaB U onpenennTe
TPYIIy CTajdu MO Ha3HaueHWto. Ha3zHaubTe W OOOCHYHTE pPEKUMBI TEPMHUECKOW 0OpabOTKH.
OnumuTe MUKPOCTPYKTYPY M CBOMCTBA Pa3BepTOK MOCIE TEPMUUYECKON 00pabOTKH.

5. B koTnoctpoennu ucnoiib3yercsa ctanb 12X1M®. Ykaxure cocTaB U TPYIINy CTalIH O
Ha3zHaueHUto. HasHaubTe pexuM TepMHuYecKOW 0OpabOTKH, MpPUBEAUTE €ro OOOCHOBAHHE U
ONMILIUTE CTPYKTYpY CTaJld Tocie Tepmuueckod oOpaboTtku. Kak Bimsier Temmeparypa
AKCIUTyaTallMi HA MEXaHUYECKUE CBOMCTBA JAHHOW CTAJIH.

Bapuanr 4

1. Berueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTe CTPYKTYpHbIE
COCTaBIISIIONINE BO BCEX OOJIACTSAX MUATPAMMBI, OMHUIIUTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaKJeHUs (C mpuMeHeHueM mpaBuia (a3) ana cruaBa, coxepxaiuero 0,4 % C. Kakosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIIepaType 1 Kak 3TOT CILJIaB Ha3bIBACTCS.

2. Ucnonb3ys auarpaMMmy HM30TEpPMUYECKOrO IIPEBpAIICHUS] ayCTEHHUTa, OOBSICHUTE,
MOYEeMy HEeJb3s IMOJIYYUTh B CTAIH YHCTO MAPTEHCUTHYIO CTPYKTYPY HpPH OXJIAXKICHUU €€ CO
CKOPOCTBIO MEHBIIIE KPUTHUECKOH.

3. HazHaubTe Temmeparypy 3aKajKd, OXJIAXMAMIIYI0 Cpeldy U TeMIlepaTypy OTITycKa
WINUHAETEeH 1 cTaHKOB U3 ctanu MCT6, KOTopble HOMKHBI MMETh TBepaocTh 35...40HRC.
Onumure MUKPOCTPYKTYPY U CBOMCTBA U3JIEIHIA.

4. B pe3ynpTare TEpMHUUYECKOW OOpAOOTKM TMPYKHHBI JODKHBI TOJYYHUTH BBICOKYIO
ynpyroctb. st u3rotoBneHust ux BbiOpaHa cranb 60C2X®DA. Ykaxure cocTtaB, Ha3HAYbTE U
000CHYHTE pEeXUM TEPMHUYECKON 0O0pabOTKH, OOBSICHUB BIUSHHUE JICTHPOBAHUS HaA
MpEBpaICHHs], MPOUCXOMAAIIUE TPH TEPMUYECKOW 00paboTku naHHOW cramu. Onumwure
CTPYKTYPY M CBOMCTBA MPYKHUH MOCIIC TEPMUIECKON 00pabOTKH.

5. B typbunocTpoeHuu ucnonb3ytoT ctanb 40X12HSI'SM®b (D1481). Ykaxure cocTtas
U OIpeAeNuTe TPYMHIy CTAIW MO Ha3HauyeHUio. Ha3HaubTe pexuM TepMUYECKOM 0OpaboTKu U
oOocHyiiTe ero. Onummure CTPyKTyp mocie TepMudeckoit oopadorku. Kak Biuser remmneparypa
JKCIUTyaTallid HA MEXaHUYECKUE CBOMCTBA JAHHOW CTAJIH.

Bapuant 5

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIC
COCTaBJIAIOLIME BO BCEX 00JACTAX AUArpaMMbl, ONMUIINTE IPEBPALCHHUs M MOCTPONTE KPUBYIO
oXJIaxaeHus (C NmpUMeHeHHeM mpaBwia ¢a3) mansi cmiasa, copepxkamiero 1,1 % C. Kaxosa
CTPYKTYpa 3TOT0 CIIJIaBa IPU KOMHATHOM TeMIIepaType U Kak 3TOT CIJIaB Ha3bIBACTCH.

2. Ilpu HEnpepbIBHOM OXJIaKAEHUU CTaIU Y 8 MOIydeHa CTPYKTypa TPOCTUT + MapTEHCHUT.
Hecure Ha auarpamMmy HM30T€PMUYECKOIO IPEBpAILEHHUs] AyCTEHHUTAa KPHUBYIO OXJIAXKICHMS,
00eCreynBaoIlyI0 TOJyuYeHHEe JAaHHOM CTPYKTYphl. YKaKUTE MHTEPBAJbl TEMIIEPATyp
IPEBPALLCHUN U ONUILINTE XapaKTep MPEBPALCHHs B KaX/10M U3 HUX.

3. KpaTko WU310KUTE CYHIHOCTh IIpolLecca KMIKOCTHOIO BBICOKOTEMIIEPATYpPHOTO
[IUaHWPOBAHUS U IPUMEHAEMOH 1OCIIe [IMaHUPOBAHMSI TEPMUYECKON 00pabOTKH.

4. Ins usrotoBieHus ¢pe3 BoiOpaHa ctayib 9XC. YKaXuTe COCTaB U ONPENEIUTE TPYIIILY
CTalM 1o Ha3zHadeHWto. Ha3zHaubTe M 00OCHYHTE PEKHUM TEPMUUECKOU 0OPaOOTKH, OOBSICHUB



BJIMSIHUE JIETUPOBAHUS Ha MPEBPALICHHUS, IPOUCXOASIINE TPU TEPMUIECKOH 00paboTKe JaHHOM
ctany. ONMUIIATE MUKPOCTPYKTYPY M CBOMCTBA (hpe3 Mmocie TepMUIESCKOM 00pabOTKH.

5. Jlast 37eMeHTOB CONPOTUBICHUS BhIOpaH cruiaB ManrannH MHMu3-12. Pacumudpyiite
COCTaB CIJJaBa M YKaXHUTE, K KaKOW TIpyIlie OTHOCHUTCS JaHHBIA CIUIaB 10 Ha3HAYeHHIO.
OnumuTe CTPYKTYPY M 3JIEKTPOTEXHUYECKHE XapaKTePUCTHKH 3TOTO CIJIaBa.

Bapuant 6

1. Borueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIONIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
HarpeBaHusi (c mpuMeHeHueM mpaBuia ¢a3) s cmiaBa, cogepxkamero 0,5 % C. Kakosa
CTPYKTYypa 3TOr0 CIUIaBa TP KOMHATHOM TeMIIepaType U Kak 3TOT CIIJIaB Ha3bIBAETCS.

2. BelueptuTe amarpamMmy H30METPUYECKOTO MPEBPAILCHUS AyCTEHUTa s CcTaiu Y 8.
Hanecute Ha Hee KpUBYIO peKUMa M30TEPMHUUECKON 00paboTKH, oOecrieunBaroIeii moryueHue
tBepaoctu 200 HB. YkaxkuTte, Kak 3TOT peXUM HA3bIBAECTCA W Kakas CTPYKTypa IMOJydaeTcs B
JTAHHOM ClIydJae.

3. HaznaunTe pexxum o6padoTku mectepau u3 cranu 40XI'P ¢ TBepmocThio 3y0a, paBHOU
56...58HRC. Omnwumute MHUKPOCTPYKTYpY M CBOHCTBa IMOBEPXHOCTH 3y0a H CEpHALICBHHBI
IIECTEPHHU TMOCTIE TEPMHUUECKOU 00paOOTKH.

4. Jlns M3rOTOBJICHUS NPOILIMBOYHBIX MyaHCOHOB BbIOpaHa ctanb P18. Ykaxwure cocras
CTaJld U ONpEeNeNnuTe, K KaKoi rpynmne no Ha3HauYeHUIO0 OTHOCUTCS JAaHHas craib. HasHaubTe u
000CHYHTE PEXKUM TEPMHUECKONW 00pabOTKH OOBSICHUB BIMSIHUE JIETHPOBAHUS HA IPEBPALLICHHS,
MPOUCXOAAIINE TMPU TEPMHUYECKON 00pabOTKM JaHHOW cTamu. ONUIIUTE MHKPOCTPYKTYPY M
CBOWCTBA pa3BEPTOK NOCJE TEPMUUECKOI 00paboTKH.

5. Ins TpyOOmpPOBOJOB MPOIIMBOYHBIX ITyaHCOHOB Hcmosb3yercs cranb 09X14H16b
(OM694). YkaxuTe cOCTaB U ONpeneNuTe TPYNIy CTadM MO0 Ha3HayeHWo. Ha3zHaubTe pexxum
TepMHUECKON 00pabOTKU M MpUBEIUTE ero o0ocHoBaHUE. ONUIIUTE BIUSHUE TEMIEPATypbl HA
MEXaHUYECKHE CBOMCTBA CTald. YKAXKUTE MUKPOCTPYKTYPY CTaJIM II0CIE€ TEPMUYECKOU
00paboTKH.

Bapuant 7

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJIAIOLIME BO BCEX 00JACTAX OUArpaMMbl, ONMUIINTE IPEBPALICHHUs M MOCTPONTE KPUBYIO
oXJaxaeHus (C NmpUMeHeHHeM mpaBuwia ¢a3) mansd cmiasa, copepxkamiero 0,7 % C. Kaxosa
CTPYKTYypa 3TOr0 CIUIaBa IIPY KOMHATHOM TEMIIEPAType U KaK TOT CIIJIaB HA3BIBACTCA.

2. Belueptute auarpaMMy HM30METPUUYECKOTO IPEBpAIEHUs ayCTEHMTa Uil cTamu Y 8.
Hanecute Ha Hee KpUBYIO peXHUMa M30TEPMUUYECKON 00pabOTKH, 00ECIIeUMBAIOIICH MOTyUYeHUE
tBepaocTH 20...25HRC. Vkaxure, Kak 3TOT peKUM Ha3bIBAETCS U Kakas CTPYKTypa MOJIydaeTcs
B JJAHHOM CJIy4ae.

3. HazHaubTe TeMmmeparypy 3akKajKd, OXJIAXAAIOIIYI Cpeldy M TeMIlepaTypy OTIycKa
peccop u3 cranmm 650, koTopble AOMKHBI uMeTh TBepAaocTh 45...50HRC. Onwummre
MUKDPOCTPYKTYPY U CBOMCTBA.

4. B pe3ynbTare TEPMUUYECKOW M XUMHUKO-TEPMHUYECKON OOpaOOTKM IMIECTEPHU JTOJKHBI
MOJIYYUT TBEPIBIA M3HOCOYCTOMYMBBIM IOBEPXHOCTHBIM CIIOM NpPU B3KOW cepauesBuHe. s
W3TOTOBJICHHUS WX BbiOpaHa ctanb 18XI'T. YkaxuTe cocTaB M ONpeaenuTe TPyNNy CTald IO
Ha3HAYEHUIO, Ha3HAYbTE U 0OOCHYITE PEKUM TEPMUUYECKON M XUMHUKO-TEPMHUUECKOM 00paboTKH,
OOBSICHUB BIIMSHUE JIETUPOBAHUS Ha IPEBpAILCHMs, IPOUCXOMAALIME Ha BCEX HTamax
TEpPMUYECKOi 00paboTK JaHHOH cTanu. ONMUIINTE MUKPOCTPYKTYPY U CBOMCTBA IIOBEPXHOCTH U
CEPIIEBUHBI MIECTEPHU TIOCIIE TEPMUIECKON 00pabOTKH.

5. JIist HEKOTOPBIX AeTanell TOYHBIX MPUOOPOB BHIOpAH CIUIAB NIMHBAP. YKAXKUTE COCTAB
U ONpPEACINTE K KAKOW IpyIIe OTHOCUTCS JaHHBIM CILIAaB IO Ha3Ha4YeHU0. ONUIINTE BIIUSHUE
JIETUPYIOIIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPUCTUKY CIIaBa M MPUYMHBI BHIOOpA AAHHOTO
CIUIaBA.



BapuanT 8

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIC
COCTABJIAIOLIME BO BCEX 00JACTAX OUArpaMMbl, ONMUIINTE IMPEBPALICHHUs M MOCTPONTE KPUBYIO
oXJIaXaeHus (C MpUMeHeHHeM mpaBwia ¢a3) mansi cmiasa, coaepxkamiero 0,5 % C. Kaxosa
CTPYKTYypa 3TOr0 CIUIaBa TP KOMHATHOM TEMIIEPAType U KaK TOT CIIJIaB HA3bIBACTCA.

2. BelueptuTe auarpaMMy H30METPUUYECKOTO IPEBpAIEHUs ayCTEHMTa Uil cTamu Y 8.
Hanecure Ha Hee KpUBYIO peXHUMa W30TEPMUUYECKON 00pabOTKH, 00ECIIeYMBAIOIICH MOTyUYeHUE
tBeproct SOHRC. Vkaxkute, kak 3TOT peXUM Ha3bIBaeTCs M Kakasi CTPYKTypa IOJy4aeTcsl B
JaHHOM ciry4ae. OnuImTe CyIHOCTD MPOUCXOIAIINX IPEBPALICHUMN.

3. B 4yeM mpenMylecTBa M HEJOCTATKHU YIPOYHEHHS CTAIbHBIX M3JEIMA IpU HarpeBe
TOKaMHU BBICOKOM YacTOTHI 10 CPaBHEHHUIO C YIPOYHEHHEM METONOM LeMmeHTanuu. Hasosure
MapKH CTalli, IPUMEHAEMBIE JUIS THX BUI0B 00pabOTKH.

4. Jlna w3roToBiIeHHS IMa0epoB BhIOpaHa cTtaib XBS. YkaxuTe CcOCTaB W OmpeaeinuTe
TpyMNIly CTald MO0 HA3HAYEHUIO, HA3HAYbTE U OOOCHYHTE DPEXHMBI TEPMUUYECKOH 0OpabOTKH.
OnuimuTe CTPYKTYPY U CBOMCTBA MOCTIE TEPMHUECCKON 00pabOTKH.

5. Ha3HaubTe MapKy >KapOIpOYHOM CTaiH (CHIBXPOM) Ul KJIaIaHOB aBTOMOOMJIBHBIX M
TPAKTOPHBIX JIBUTATEJICH HEOOJBIION MOIIHOCTH. YKAXKHTE COCTaB CTalnH. HazHaubTe pexuMBbI
TEPMUYECKON OOpabOTKM M ONUIINWTE CTPYKTYpPY M CBOWCTBA CTalu IOCIE TEPMHUYECKOM
00paboTKH.

BapuanT 9

1. BerueptuTte AumarpaMmy COCTOSIHHSI JKeNe30-KapOuj »Keje3a, YKKUTE CTPYKTYPHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, ONMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
oXJIaXaeHus (C MpUMEHeHHeM mpaBwia ¢a3) mausi ciiasa, copepxkamiero 4,5 % C. Kaxosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIlepaType U KakK 3TOT CIIJIaB Ha3bIBAETCA.

2. BerueptuTe AMarpaMMy H30METPUUYECKOTO MPEBPAIICHHUS AYCTCHHTA JBTCKTHOWIHON
CTaJId ¥ HaHECUTE Ha Hee KPUBYIO pekKHMa M30TEPMHUECKOro oTxura. OnuimTe npeBpamieHus
U TIOJTy4aeMyHo MOCJIe TaKOi 00pabOTKH CTPYKTYPY, €€ CBOMCTBA.

3. Bribepete yriaepoAucTyiO CTaib JAJs M3TOTOBJIEHUS HANMUILHUKOB. HasHaubTe pexum
TepMHUYECKON 00paboTku. OMHUIIUTE CYIIHOCTh MPOUCXOMISINUX MPEBpAICHUN, CTPYKTYpy U
CBOMCTBA MHCTPYMEHTA TIOCIIE TEPMUIECKO 00pabOTKH.

4. B pe3ynpTaTe TEpMUYECKON OOpabOTKM TMPYXKUHBI JOJDKHBI TOTYYUTHh BBICOKYIO
ynpyroctb. Jlyis m3rotopneHus ux BbiOpaHa ctanb SOXI'®A. Ykaxure cocTtaB, Ha3HAUYbTE M
00OCHYHTE pEXHUM TEPMHUYECKOW 00pabOTKH, OOBSICHUB BIUSHUE JIETHPOBAHHUS Ha
MPEBpAIICHHS, TPOUCXOMAIINE TP TEPMUYECKOM 0O0pabOTKM MaHHOW cranu. Onumwure
MUKPOCTPYKTYPY U CBOMCTBA MPYKHH IMOCIIE TEPMHUUECKON 00padOTKH.

5. dns neraneit, paboTarOIMMX B OKUCIUTENBHOM aTMocdepe, mpuMeHsercs ctainb 12X13.
YKaKUTE COCTaB W OMpPENeIUTe KIAcC CTAIHU Mo CTpyKType. OOBsICHUTE Ha3HAYCHHE Xpoma B
JIAHHOM CTaJIM U 0OOCHYITE BHIOOP MapKH CTaJIH JIJIsl TUX YCJIOBHH pabOTHI.

Bapuant 10

1. BerueptuTe numarpaMMmy COCTOSIHUS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIC
COCTaBJIAIOLIME BO BCEX 00JACTAX OUArpaMMbl, ONMUIINTE IMPEBPALCHUS M MOCTPONTE KPUBYIO
oXJIaxaeHus (C MpUMeHeHHeM mpaBwia ¢a3) mansi cmiasa, copepxkamiero 0,6 % C. Kaxosa
CTPYKTYpa 3TOTr0 CIIJIaBa IPU KOMHATHOM TeMIIepaType U Kak 3TOT CIJIaB Ha3bIBACTCH.

2. Yro Ttakoe HopManu3anus. Mcronb3ys auarpaMMmy COCTOSIHUSL SKEJIE€30-LIEMEHT,
YKOKUTE TeMIlepaTypy HopManu3auuu ctanmd 45 u cramum Y12. Onumure mnpeBpaileHus,
IPOUCXOAIINE B MeTallaX MpU BHIOPAaHHOM pexume 00pabOTKH, MOJy4aeMylo CTPYKTYpy U
CBOMCTBA.



3. HazHaubTe TeMmmeparypy 3akKajKd, OXJIAXAAIOIIYI0 Cpeldy M TeMIlepaTypy OTIycKa
pe3b00OBBIX KamuOpoB w3 ctanmm Y 10A. onmummTe CyIIHOCTh MPOMCXOISAIINX TPEBPAIICHUN
TBEPJOCTh MHCTPYMEHTA OCJIE TEPMUYECKO 00pabOTKH.

4. B pe3ynprare TEepMUYECKOW OOpaOOTKH TATH [OJDKHBI TIOJYYHUTHh TTOBBIIICHHYIO
MPOYHOCTH MO BceMy cedeHuto (TBepaocTh 250...280HB). Jlns u3rotoBneHus X BeIOpaHa CTallb
30XM. VkaxuTe COCTaB U ONPEICIIUTE TPYIITy CTaId 10 Ha3HAYEHUI0, HA3HAYbTE U 00OCHYHTE
PEKUM TEpMHUYECKOH 00pabOTKM, OOBSCHHUTE BIUSHHE JIETMPOBAHUS HA IPEBpAILEHUS MPH
TepPMUYECKON 00pabOTKM MaHHOW cTanu. ONUIIUTE CTPYKTYPY M CBOMCTBA CTaJId TIOCIHE
TEPMUYECKOI 00paboTKH.

5. Ins nmeraneit, paGoTaronux B KOHTAaKTE€ C KPENKHMMH KHCJIOTaMH, BBIOpaHa CTajlb
12X17. Ykaxure coctaB u omnpenenure kiaacc ctanu. OObsICHUTE NPUYMHY BBEICHUS XpOMa B
ATy CTallb 1 00OCHYITE BHIOOP MaHHOW CTaJIM I YKA3aHHBIX YCIOBUN PaOOTHI.

BapuanT 11

1. Berueptute nuarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OoXJIaXJeHus (C MpUMEHeHHeM mpaBwia ¢a3) mausi ciaBa, coaepxkamiero 5,5 % C. Kaxosa
CTPYKTYpa 3TOTO CIUIaBa PU KOMHATHOW TEMIIEpaType U KaK 3TOT CIIJIaB HAa3bIBAETCA.

2. Pexymuit uHcTpyMeHT u3 ctramu Y10 Obul meperper mpu 3akanke. Yem BpeneH
MEeperpeB U Kak MOXKHO HCHpPaBUTh 3TOT AedekT. [IpousBeaute ucmpaBlieHUE CTPYKTYphl U
Ha3HAYbTE PEKUM TEPMUYECKOW O0O0pabOTKH, 00eCrneuynBaOMi HOPMAIBHYIO padoTy
MHCTpyMeHTa. ONUIINTE €r0 CTPYKTYPY U CBOMCTBA.

3. HazHaubTe TeMmmeparypy 3akKajKd, OXJIXAAIOIIYI0 Cpeldy M TeMIlepaTypy OTIycKa
mmnuiiek u3 cranu MCrt6, koTopble NOMKHBI uUMeTh TBepaocth 207...230HB. Onwummre
MUKDPOCTPYKTYPY U CBOMCTBA.

4. JInsg W3TOTOBJICHUS TMPOIIMBOYHBIX IyaHCOHOB BblOpaHa crtainb P18KS®D2. Vkaxute
COCTaB M ONpEACTUTE TPYIIy CTAIM O HA3HAYCHHUIO, HAa3HAYbTE U OOOCHYHTE pEeXHUM
TEPMHUECKON 00pabOTKH, OOBACHUB BIUSHUE JIETMPOBAHUS HA MPEBpALICHUS, TPOUCXOSAIINE
Ha BCEX 3Tanax TepMUUECKoi 00paboTku faHHOH cranu. ONHUIIUTE MUKPOCTPYKTYPY M CBOICTBa
MTyaHCOHOB ITOCJIE TEPMUYECKOM 00PaOOTKH.

5. Jlnst peoctaTHbIX mpuOOpOB BBIOpaH cruiaB koHctantaH MHMu40-1,5. Pacumdpyiite
COCTaB, YKaXXUTE K KaKOM I'PyMIe OTHOCUTCS 3TOT CIUIAB IO HA3HAYEHUIO, OIUIINTE CTPYKTYpPY U
XapaKTEPUCTUKHU 3TOTO CIUIABA.

Bapuanr 12

1. BelueptuTte numarpaMMmy COCTOSIHHS JKEJI€30-KapOMJl Kelle3a, YKaKUTe€ CTPYKTYypHBbIE
COCTaBJISIIOLIME BO BCEX OOJACTAX AUArpaMMbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
OXJIaXJeHus (C mpuMeHeHueM mpaBuia (a3) ang cruaBa, cogepxaimero 1,9 % C. Kakosa
CTPYKTYypa 3TOr0 CIUIaBa TP KOMHATHOM TEMIIEpaType U Kak 3TOT CIIJIaB Ha3bIBAETCS.

2. Wcnonb3ys auarpaMmy COCTOSIHUS JKEJI€30-LEMEHT U Ipauk 3aBUCUMOCTU TBEPAOCTH
OT TeMIIepaTyphl OTIIYCKa, HA3HAYbTE PEXKUM TEPMUUYECKOH 0O0pabOTKHU (TeMIeparypy 3aKasiKH,
OXJIAXKIAIONIYIO Cpey W TeMIlepaTypy OTIYCKa) PAa3IMYHBIX MPUCIIOCOOIEeHUN U3 cranu 45,
KOTOpBIE€ 0JKHBI UMeTh TBepAocTh 28...30HRC. Onummure npespaiieHus, IpoucXosaIiue Ha
BCEX ATanax TePMUUYECKON 00paOOTKH, M TIOJTYy4aeMyIO CTPYKTYpPY.

3. JIns OTNMBKM JeTaneil aBTOMOOWJIEH M psAga MalluH, palOoTAIOMIMX B YCIOBHUSX
JUHAMUYECKUX Harpy3oK, HUCHOJb3YIOT KOBKHE 4yryHbl. Ha3HaubTe MapKy uyryHa, yKaKuTe
cocraB, 00paboTKy, CTPYKTYPY U MEXaHUYECKUE CBOWCTBA.

4. lna W3rOTOBJIEHUS IUTAaMIOB OO0padaThIBAIOIIMX METAUI B TOPSAYEM COCTOSHUHU
BeiOpana cranb SXHT. VYkaxure cocTaB, Ha3HaubTe PEXUM TEpMHUECKOM 00paboTKH,
IOpUBEIUTE €ro OOOCHOBaHHE, OOBACHUB BIMSHME JISTUPOBAaHMS Ha IPEBPALICHHUS,
IPOUCXOAIINE TIPU TepMHUECKOi 00paboTke naHHOM cranu. OnummTe CTPYKTYpY M CBOMCTBa
METaJUIOB MOCJIE TEPMUUYECKOM 00padOTKH.



5. B mammHocTpoenuu ucnoasszyercs crtanb HIX15. Vkaxure coctaB M OINpenenuTe
Ipyniy CTajau MO Ha3HadeHuto. HazHaubTe pexuM TepMUYecKOoil 0oOpabOTKM M NMPHUBEIUTE €ro
o0ocHoBaHue. ONUIINTE CTPYKTYPY U CBOWCTBA CTAIM MOCIIE TEPMUUIECKON 00paboTKH.

Bapuant 13

1. Borueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
OoXJaXJeHusl (C mpuMeHeHueM mpaBuia (a3) ang cruaBa, cojepxaimero 3,1 % C. Kakosa
CTPYKTYypa 3TOr0 CIUIaBa TP KOMHATHOM TeMIIepaType U Kak 3TOT CIIJIaB Ha3bIBAETCS.

2. BplueptuTe amarpamMmy H30METPUYECKOTO MPEBPAILCHUS AyCTEHUTa s CcTaiu Y 8.
Hanecure Ha Hee KpUBYIO peKUMa M30TEPMHUUECKON 00paboTKH, oOecriednBaroIeii moryueHue
tBepaoctu 25HRC. Ykaxute, Kak 3TOT pEeKUM HA3bIBACTCS M Kakasi CTPYKTypa IMOJIy4daeTcs B
JTAaHHOM ClIydJae.

3. Ha3naubTe pEeXUM TEPMHYECKOM M XUMHUKO-TEPMHYECKOW OOpaOOTKH IIECTEPHH W3
cramu 20X c TBepmocteio 3yba 58...62HRC. Onummure MHUKpPOCTPYKTYpYy M CBOICTBa
MMOBEPXHOCTHU U CEPAILICBUHBI 3y0a MOCiIe TEPMUUYECKONH 00pabOTKH.

4. B pe3ynbTare TEpMUYECKOH OOpaOOTKM MPYKUHBI JOJKHBI TOJXYYUTH BBICOKYIO
ynpyroctb. J[ns mx wm3roroBneHus BbiOpaHa ctanb 70C3A. YkakuTe COCTaB W ONpEISIUTe
TpynIy cTald Mo Ha3HaueHHio. HasHaubTe M 0OOCHYHTE peXuM TepMHUYECKOH 00paboTKw,
OOBSICHUB BJMSHHE JIETUPOBAHUSA Ha TMPEBpAIllEHUs, MPOUCXOMAIINE IPH TEPMHUUECKON
00paboTku cTanu. ONUIIUTE CTPYKTYPY M CBOIMCTBA MPY>KUH TOCIIE TEPMUIECKON 00pabOTKH.

5. Jns U3roTOBJICHUS TIOCTOSIHHBIX MarHUTOB ceueHueMm 50%50 mm BwIOpaH criaB EXS.
VYKaxure CcOoCTaB M TIpyNIy CIUIaBa II0 Ha3HadyeHHI0. Ha3zHaubTe pexXUM TEpPMHUYECKOU
00paboTKH, TMPHUBEAUTE €r0 OOOCHOBAHHE WM OIHUIIUTE CTPYKTYPY CIIaBa IMOCie OOpaOOTKH.
OO®bscHHUTE, TOYEMY B JJAHHOM CJIy4ae Hellb3s MPUMEHATH cTayb Y12,

Bapuanr 14

1. Berueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
HarpeBaHusi (c mpuMeHeHueM mnpaBuia ¢da3) g cmiaBa, coiepxkamero 0,8 % C. Kakosa
CTPYKTYypa 3TOr0 CIUIaBa P KOMHATHOM TeMIIepaType U Kak 3TOT CIIJIaB Ha3bIBAETCS.

2. C moMmolIpl0 AMarpaMMbl COCTOSIHME jKele30-KapOuJ >kene3a rpaduka 3aBUCUMOCTH
TBEPJOCTH OT TEMIEpaTyphl OTIYCKAa Ha3HAYbTE PEKUM TEPMUUECKOH 00paboTKHU (TeMIieparypy
3aKaJK{, OXJKIAIONIYIO Cpely W TEeMIepaTrypy OTIycKa) wm3nenuii u3 ctaimm 50, KOTOphIe
IOJKHBI uMeTh TBepaocTh 230...250HB. Onuimure MUKPOCTPYKTYpY M cBoiicTBa ctayin S50
MOCJIe TEPMUUYECKON 00pabOTKH.

3. BeiOepute yriaepoaucTyio cTalb A pa3BepTok. HasHaubTe peXUM TEpMHUECKOU
00paboOTKH, OMHUIIUTE CYIIHOCTh MPOUCXOMASIIUX TIpEeBpalleHul, CTPYKTYypy U CBOMCTBa
MHCTPYMEHTA.

4. B pe3ynbrare TEPMHYECKON OOpaOOTKH IIECTEPHU MAOKHBI TOJYYHTH TBEPIIbII
MU3HOCOYCTOWYMBBIH CJIOW TpH Bs3KOHM cepaueBuHe. s u3rotosiaeHus BoiOpana ctanb 12XH3A.
VKaxuTe CcOCTaB W OINpEeAeNHuTe TIpylnny CTald @O0 Ha3HadeHHio. HasHaubTe pexum
TEPMUYECKOH, XHUMHMKO-TEPMHUYECKOW OOpabOTKM, NPUBEAUTE €ro OOOCHOBAaHHE, OOBICHUB
BIMSHHUE JIETUPOBAaHUSA HA MPEBPALLEHUsA, IPOUCXOMSIIEe Ha BCEX JTalax TEPMUYECKOU
00paboTku naHHOW cranud. ONUIINTE CTPYKTYPY M CBOMCTBA CTajdM MOCIE TEPMHUECKOM
00paboTKH.

5. Jlnst M3roTOBJICHUS JeTajiel, paboTaloNMX B aKTUBHBIX KOPPO3UIHBIX cpeliaxX, BhIOpaHa
ctanb 08X17T. YkaxuTe cOCTaB W OMNPENCIHUTE TPYIIY CTald Mo HasHaueHuro. OOBICHHUTE
Ha3Ha4YCHUE JIETUPYIOLIUX 3JIEMEHTOB, BBEJIEHHBIX B 3TY CTaJIb.

Bapuanr 15



1. Berueptute amarpaMmy COCTOSIHHSI JKeNe30-KapOuj »Keje3a, YKKUTE CTPYKTYPHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
oXJIaxaeHus (C NmpUMeHeHHeM mpaBwia ¢a3) mausi cmiasa, copepxkamiero 4,3 % C. Kaxosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIlepaType 1 KakK 3TOT CIIJIaB Ha3bIBAETCS.

2. C noMOIbI0 JuarpaMMbl COCTOSIHUE JKEJI€30 LIEMEHTOB OIPENEIUTE TEMIEpATypy
HOpMaJu3aluy, OTKUATa U 3aKainku it ctanu Y 10. OxapakTepu3ylTe 3TH BUIbI TEPMUUYECKOMN
00pabOTKM ¥ ONUILUTE CTPYKTYPY M CBOIMCTBA CTAU MOCIIE KAKI0TO PexrUMa 00pabOTKH.

3. BeiGepute yriaepoaucTyr CTajdb [Js HW3TOTOBICHHWS Twil. HasHaubTe pexum
TEPMUYECKON 00pabOTKH, ONMUIIMTE CYIIHOCTh MPOMCXOSIIMX IPEBpAIICHUH, CTPYKTYpy H
CBOICTBA MHCTPYMEHTA.

4. ]Insi WM3rOTOBJICHUS JETAJeld INTaMIIOB, 0OpadaThIBAIONIUX METAUT B TOpsYEM
coctossHMH, BbIOpaHa cramb SXHMA. VYkaxute cocTaB, HazHauybTe€ M OOOCHYHTE PEKUM
TEPMHUYECKON 00pabOTKM, OOBSICHUB BIUSHUE JIETMPOBAHMS HA MPEBPAIICHUS, MTPOUCXOISIIIEC
pU TEPMHUYECKON 00paboTke 3ToM cTanmu. ONMUIIMTE MUKPOCTPYKTYPY M CBOMCTBA IIITAMIIOB
10CJIe TEPMUYECKOH 00pabOTKH.

5. Ha3naubTe HEp)KaBEIOIIYIO CTallb JUIsi pabOThl B CIab0arpecCHUBHBIX cpefax (BOIHBIC
pacTBOphI cosiedd U T.1.). [IpuBeauTe XUMHUYECKUI COCTaB CTAIH, HEOOXOAUMYIO TEPMHUECKYIO
00paboTKy W moJydaemMyr CTpyKTypy. OOBsACHHTE (DHU3NYECKYI0 TPHUPOAY KOPPO3HITHOM
YCTOMYMBOCTHU CTAJIM U POJIb KayKJOTO JIETUPYIOLIErO AJIEMEHTA.

Bapuant 16

1. Berueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTe CTPYKTYpHbIE
COCTaBIISIIONIME BO BCEX OOJIACTSAX MUATPAMMBI, OMHUIIUTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaXJeHus (C mpuMeHeHueM mpaBuia (a3) ang cruiaBa, cojepxaiero 1,6 % C. Kakosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIIepaType 1 Kak 3TOT CILJIaB Ha3bIBACTCS.

2. Ucnonb3ys nauarpaMMy COCTOAIIYIO KeJle30-KapOuJ jkeje3a KpHUBYIO H3MEHEHUs
TBEPJAOCTH B 3aBUCUMOCTH OT TEMIIEPATyphl OTIyCKa, HA3HAYBTE PEXKUM TEPMUUIECCKOU
00paboOTKH I yriAepoaucToi cranu 45, HeoOXxoauMmble st obOecriedeHus TBepaoctu SSOHB.
Onummre TpeBpalieHusl , Ha BCEX JTalax TEePMHYECKOH 0O0padOTKH, W TONy4aeMyl IOCIe
00paboOTKH CTPYKTYDY.

3. HazHaubTe Temmeparypy 3aKajKd, OXJIAXMAMIIYI0 Cpedy U TeMIepaTrypy OTITycKa
M3MEPUTEIIBHOTO HWHCTPyMEHTa M3 crtaid Y9A. Onummre MHUKPOCTPYKTYPY U TBEPAOCTH
MHCTPYMEHTA MOCJIe TEPMUYECKON 00paboTKH.

4. Jlna wsroroBieHusi mnpecc-popMm BeIOpaHa cTtank 3X2B8. VYkaxute cocraB u
OTpeAeNuTe TPYIIY CTald MO Ha3HaueHWto. HazHaubTe W OOOCHYHTE PEXHM TEPMHYECKON
00paboTKH, OOBSICHUB BIUSHHUE JICTUPOBAHHWS HA TMPEBpAIICHUS, IPOUCXOISININE TIPU
TepMHUYECKON 00paboTke mAaHHOU ctanmu. ONHIIUTEe CTPYKTYpY U CBOWCTBa mpecc-popm mocie
TePMHUYECKON 00pabOTKH.

5. JInst HEeKOTOpBIX MpUOOPOB TOUHOW MEXaHWKM BBIOpaH cruiaB mHBap H36. Ykaxure
COCTaB M OIpeNeInTe TPYIIy CIUlaBa MO0 HazHayeHuto. ONUIINWTE BIUSHUE JETUPYIOLINX
AJIEMEHTOB Ha OCHOBHYIO XapaKTEPHUCTUKY CIUIaBa U IPUUYUHBI BIOOpA JAHHOTO CIUIaBa (B CBSI3U
C aHOMaJTUEH U3MEHEHUs K03 PHUIIUEHTAa TEPMUIECKOTO PACIIUPEHUS).

Bapuant 17

1. BerueptuTte numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
oXJIaXaeHus (C MpUMeHeHHeM mpaBwia ¢a3) mansa cmiasa, copepxkamiero 0,3 % C. Kaxosa
CTPYKTYypa 3TOrO CIUIaBa MPU KOMHATHOM TeMIlepaType U Kak 3TOT CIIJIaB Ha3bIBAETCA.

2. Tlocne 3akajKy yriaepoaucToi cTtanu Oblia MojiyuyeHa CTPYKTYpa MapTEHCHUT + IIEMEHT.
Hanecute Ha nuarpaMMy COCTOSTHHS KEJIE€30-IIEMEHT OpAuHaTy (IpuMepHO) oOpabaThiBaeMoi
CTallM, YKQKUTE TEMIIEpaTypy €€ HarpeBa MoJ 3akajiky. ONUIIuTEe NpeBpalleHusi, KOTOpbIe
MPOM3OIUIN IIPU HArpeBe U OXJIAXACHUU CTAJIH.



3. HaznaubTe Temmeparypy 3aKaikd, OXJAXAAIONIYI0 Cpeay U TeMIlepaTypy OTIIyCKa
3yomn u3 cranu Y8. Onumure CTPYKTYpY W TBEPAOCTh MHCTPYMEHTA IOCIIE TEPMHUYECKOU
00paboTKu.

4. B pesynbpTaTe TEPMHYECKON OOpPaOOTKH TOJIYOCH JOKHBI TMOJYYHUTH IOBBIIICHHYIO
MPOYHOCTH MO Bcemy cedeHuto (TBepaoctb 230...280HB). Jlns usrotoBneHus BeIOpaHa CTallb
40XHP. VYkaxure cocTaB W ONpENEIUTE TPYNNy CTAIA MO HaszHadeHuto. HazHaubTe pexum
TePMHUYECKON 00pabOTKH, MpHUBEIUTE €ro 0OOCHOBAaHHE, OOBSICHUB BIIUSHUE JICTUPOBAHHS HA
MpPEBpAIICHHS, TMPOUCXOAAIINE TPH TEpMUUECKOW o0O0paboTke maHHOM cranmu. Onummre
CTPYKTYPY U CBOMCTBA CTaJIH MOCIIE TEPMUUYECKON 00pabOTKH.

5. Jl;ma HEeKOTOphIX JeTajed B CaMOJIETO- M PAKETOCTPOCHUHU MPUMEHSIOTCS TUTAHOBBIC
CILJIaBBI
BT3-1; BT14. YkaxuTe ux cocTaB, Ha3HAUYbTE PEKUM TEPMHUYECKON 0OpaOOTKH M OOOCHYHTE
ero BeIOOp. OmMIIKMTE MUKPOCTPYKTYPY CIUIABOB U TPUYMHBI UX HCIOJIB30BAaHUS B JTaHHOU
o0nacTtH.

BapuanT 18

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIC
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OXJIaXJeHus (C MpUMeHeHHeM mpaBuia ¢a3) mansd cmiasa, coaepxkamiero 4,0 % C. Kaxosa
CTPYKTYpa 3TOTO CIUIaBa PU KOMHATHOW TEMIIEpaType U KaK 3TOT CILJIaB Ha3bIBAETCH.

2. Belueptute amarpaMMmy HM30TEPMHUUYECKOTO IPEBpAIECHUs AayCTEHMTa Uil cTamu Y 8.
Hanecure Ha Hee KpUBYIO peXHUMa M30TEPMUUYECKONH 00pabOTKH, 00ECIIeYMBAIOIICH MOTyUYeHUE
TBeprocTH 450HB. Vkaxure, Kak 3TOT peXUM Ha3bIBAETCs, OMMILUTE CYIIHOCTb IIPEBPALICHUI,
Y KaKasl CTPYKTypa MOJIy4aeTcsl B JAHHOM Cllydae.

3. HazHaubTe TeMmmeparypy 3akajKd, OXJIAXAAIOIIYI0 Cpedy M TeMIlepaTypy OTIycKa
3yomn u3 crtanu Y7. ONHUIINATE CYITHOCTh MPOUCXOMSIINX MPEBPAICHUH, MUKPOCTPYKTYPY U
TBEPJOCTh MHCTPYMEHTA T0CJIE TePMUIECKO 00pabOTKH.

4. B pe3ynprare TEPMHUYECKOW OOpaOOTKM pHIYarW JOJDKHBI TMOJYYHUTH ITOBBIIICHHYIO
MPOYHOCTH IO BceMy cedeHuto (TBepaocth 28...35HRC).uist ux M3roToBICHUS BBHIOpaHa CTallb
35XMA. Ykaxute cOCTaB W ONpEIETUTe TPyNIly CTAM MO Ha3zHauyeHHto. HazHaubTe pexum
TEPMUYECKOI 00paboTKH, MpuBeaAnuTe ero ooocHoBanue. ONUIIMTE MUKPOCTPYKTYPY M CBOMCTBA
CTaJIM TOCTIE TEPMHUIECKON 00paboTKH.

5. JI1s WM3roTOBIEHUS JeTel MOIIIMITHUKOB KaueHHs, Ha3HAubTe U OOOCHYHWTE pPEeXHUM
TEPMHUECKON 00pabOTKHM, OOBACHUB BIUSHUE JIETMPOBAHUS HA MPEBPALICHUS, TPOUCXOAIINE
npyu TepMUYecKoi 00paboTku naHHOW crtanu. ONMIINTE MUKPOCTPYKTYPY M CBOMCTBa cTanu
MOCJIe TEPMUYECKON 00pabOTKH.

Bapuant 19

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMUILIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
oXJIaxaeHus (C NMpUMeHeHHeM mpaBwia ¢a3) mausi ciiasa, copepxkamiero 3,8 % C. Kaxosa
CTPYKTYpa 3TOTO CIIaBa IPU KOMHATHOW TEMIIEpaType U KaK 3TOT CILJIaB HAa3bIBAETCA.

2. TpeOyercs mpOU3BECTH TOBEPXHOCTHOE yIIPOUYHEHUE m3aenuil u3 cranu 15. HazHaubTe
BUJ 00paOOTKHU, OMUIINTE TEXHOJIOTHIO, MPOUCXOJSAUINE B CTalIM MPEBpAIlEHUsl, CTPYKTYpy U
CBOICTBA MOBEPXHOCTH U CEPIALIEBUHBI U3/1ETHS.

3. Ilpyxuna u3 ctanu 75 mociae NpaBUIIBHO BBIMOJHEHHOW 3aKAJKM M TOCIEIYIOIIETO
OTIIyCKa MMEET TBEPJAOCTb 3HAYMTEIBHO BBIIIE, YEM ITO IPEIYyCMAaTPUBAECTCS TEXHUUYECKUMU
ycinoBusiMU. YeMm BBI3BaH ATOT AePEKT U KaK MOXKHO €ro UCHPaBUTh. YKaXKUTE CTPYKTYpYy U
TBEPAOCTh, KOTOPHIE BBICOKUE YIIPYTUE CBOMCTBA MIPYKHUH.

4. JIns M3roTOBIICHUS] MAlTMHHBIX METYMKOB M IUIAalIeK BhIOpaHa crainb P9DS. Ykaxute
COCTaB, Ha3Ha4ybTe€ U OOOCHYHTE pEXKHUM TEpMHUYECKOH 0OpaboTKH, OOBSCHUB BIUSHUE



JETUPYIOLUX DJIEMEHTOB Ha IIPEBPALLEHHUs, MPOUCXOMAIIME Ha BCEX JTalax TEPMUYECKOU
00paboTku. ONMUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTAJIH TIOCIIC TEPMUIECKON 00pabOTKH.

5. I{J’ISI HU3IroTOBJICHHSA CUJIOBBIX JIOIIATOK aBHUAIIMOHHBIX TI'a30BBIX Typ6I/IH BBI6paH CI1IJIaB
XH77THOP (M2437B). YkaxuTe COCTaB M OMNpEIeIUTe TPYIIYy CIJIaBa MO Ha3HAYCHUIO.
Ha3naubre pexxum TepMudeckod o00paOOTKM ¥ ONMIIMTE BIUSHUE TEMIIEpPaTyphl Ha
XapaKTEPUCTUKU KapOIPOUYHOCTH ITOTO CIIJIaBa B CPABHEHUU C KapPOMPOYHBIMU CTATISIMHU.

Bapuant 20

1. BerueptuTe numarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJIAIOLIME BO BCEX O0JACTAX OUArpaMMbl, OMUIINTE IPEBPALCHUs M MOCTPONTE KPUBYIO
OoXJIaXJeHusl (C MpUMeHeHHeM mpaBwia ¢a3) mansi cmiasa, copepxkamiero 1,0 % C. Kaxosa
CTPYKTYpa 3TOT0 CIlJIaBa IPU KOMHATHOM TeMIIepaType U Kak 3TOT CIJIaB Ha3bIBACTCH.

2. OnummMre, B YeM 3aKJIOYACTCsl HU3KOTEMIIEpaTypHas U BBICOKOTEMIIEpATypHas
TEpMOXUMHUYECKass 00paboTka KOHCTPYKUMOHHOM cTamu. Ilouemy 3TOT mpouecc mpuBOIUT K
MOJIYYEHUIO BBICOKOM MPOYHOCTU cTaiu. KakuMu nmpenMyIecTBaMu U HeJocTaTkaMu o0agaer
HU3KOTEMIIEpaTypHasi TepMOMEXaHnYecKas 00paboTKa 110 CPABHEHUIO C BBICOKOTEMIIEPATYPHOU
TEPMOMEXaHUYECKOH 00pabOTKOIA.

3. Ykaxute TeMmmepaTypbl, B KOTOPbIX IPOMCXOOUT MpPOLECC IPOYHOCTHOTO
azotupoBaHusi. OOBACHUTE TIOYEMY a30THPOBAHKE NMPOU3BOAUTCS MPHU Temreparypax Huxe 500
u Beime 700°C (Wcmonb3ys nuarpamMmy COCTOSIHHS jKenle30-a30T). HazoBute mapku craniei,
NPUMEHSEMBIX U Aa30THUPOBAHUS, M ONHIIUTE IOJHBIA IUKI UX TEPMHUYECKOW U XHMHKO-
TEPMUYECKON 00pabOTKH.

4. Ilns U3rOoTOBJIEHUS ITaMIoOB BeIOpaHa ctanb 6XC. YKaxuTe COCTaB M OIPENEINUTE
Ipyniny cTajiu 1o HazHaueHuto. Ha3HaubTe pexum TepMUuecKod oOpabOTKH, MPUBEAUTE €ro
ob0ocHoBaHue. ONUIINTE MUKPOCTPYKTYPY U CBOKMCTBA CTAJIM TIOCIIE TEPMUYECKO 00paboTKH.

5. Ha3naubTe Mapky >Kapompo4yHOM CTaau (CHJIBXPOM) ISl KJIamaHOB aBTOMOOMJIBHBIX
JIBUTATENel HEOONBIION MOIMHOCTA. YKAXXHTE COCTaB, HAa3HAYbTe U OOOCHYHUTE pPEKUM
TepMUYECKON 00paboTKH cTamu. OMUIIUTE MUKPOCTPYKTYPY M OCHOBHBIE CBOMCTBA CTAJIU MOCTIE
TEPMUYECKOI 00pabOTKH.

Bapuanr 21

1. Borueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
OXJIaKJeHUsl (C mpuMeHeHueM mpaBuia (a3) ang cruiaBa, cojepxaiero 3,5 % C. Kakosa
CTPYKTYypa 3TOr0 CIUIaBa TP KOMHATHOM TeMIIepaType U Kak 3TOT CIIJIaB Ha3bIBAETCS.

2. B cTpykType yriepoauctoi cranu 30 mocie 3aKajiki He 00HAPYKMBAETCS OCTAaTOYHOTO
ayCTeHHMTa, a B CTpyKType cramu Y12 HnHabmomaercs a0 30 % oOCTaTOYHOrO ayCTEHHUTA.
OOBsicHuTe TpPUYUHY JTOro siBleHus. Kakol o0paOOTKOW MOXKHO YCTPAaHHTh OCTATOYHBIN
ayCTEHUT.

3. B pe3ynbrare TepMuueckoil oOpabOTKH HEKOTOPHIX JAeTajied MaIlluH JTOJDKHBI UMETh
TBEPABbI H3HOCOYCTOMYUBBIA IIOBEPXHOCTHBIM CJIOM IpU Bs3KOW cepaueBuHe. Jlisg ux
W3TOTOBJICHHS BBIOpaHa cTanb 15X®. YKakuTe COCTaB W ONPEACIUTE TPYMIy CTalId IO
Ha3zHaueHUto. HazHaubTe pexuM TEPMUYECKON U XMMHUKO-TEPMUYECKOH 00pabOTKH, MPUBEIUTE
ero o0ocHOBaHUE, OOBSCHUB BIUSHUE JIETUPOBAHUS Ha MPEBpALICHUS, MPOUCXOIAIINE Ha BCEX
JTanax TepMHUYeCKord oOpaboTku maHHOW cranu. [TummTe CTpyKTYypy M CBOWCTBA CTajaH IOCIE
TePMUYECKON 00pabOTKH.

4. B pe3ynbraTe TepMHUECKONH 00paOOTKH KOJEHUYAThIC BAJIbI CYIOBBIX U aBTOMOOMIIBHBIX
JBUTATENe JOJDKHBI MOJYYUTh TMOBBIIIEHHYIO MPOYHOCTh IO BCEMY CEYEHHIO (TBEpAOCTh
250...280HB). [lns ux uzroroBnenust Beiopana crayib 40XDA. YkakuTe cOCTaB M ONpEACTIUTE
TPYIIy CTajdd IO Ha3HavyeHWio. Ha3HaubTe M OOOCHYHTE pEXUM TEPMHUECKOW 0O0pabOTKH,
OOBSICHUB BJIMSHUE JICTUPOBAaHMS Ha MPEBpAllleHHs, NPOUCXOJAIINE MpPH TEPMHUUECKOU



o0paboTke paHHOW cranmu. OnuIMTE CTPYKTYpYy M CBOMCTBA CTald TOCIE TEPMHUYECKOU
00paboTKH.

5. lns neraneii, paGotarommx B cia0BIX arpecCUBHBIX Cpelax, MPHUMEHSETCS CTallb
30X13. YkaxuTe COCTaB W ONPEACIUTE TPYIIY CTAIU MO CTpyKType. OOBsCHUTE Ha3HAYEHUE
XpoMa B JaHHOM CTalli, Ha3HAYbTE U 0OOCHYITE PEKUM TEPMUUIECKON 00pabOTKH.

Bapuanr 22

1. Borueptute auarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
OXJIaXJeHus (C mpuMeHeHueM mpaBuia (a3) ang cruaBa, cojepxaimero 1,2 % C. Kakosa
CTPYKTYpa 3TOTO CIljIaBa IPH KOMHATHOM TeMIIepaType M Kak 3TOT CIJIaB Ha3bIBACTCA.

2. Kak MOXHO yCTpaHUTh KPYIMHO3EPHUCTYIO CTPYKTYpPY B KoBaHou ctanu 30. Mcnons3ys
arpaMMy JKeJe30-IIeMEHT, OO0OCHYHTe BBIOOpP TEPMHYECKOM OOpabOTKU Ui MCIPABICHUS
CTPYKTypbl. ONMUIINTE CTPYKTYPHBIE MPEBPAILICHUS U XapaKTep U3MEHEHHsI CBONCTB.

3. Ha3HaubTe pexxuM TepMHUECKOW 00pabOTKH cllaboHArpy»KeHHBIX AeTanel u3 craiu 45.
[IpuBenuTe ero OOOCHOBaHHE M OMUIIHMTE CTPYKTYPY M MEXaHWUYECKHUE CBOMCTBA JIETaJICH.
OOBscHUTE, TOYEMY YIOBIETBOPUTEIBHBIC CBOMCTBA HA M3/ACTHIX U3 JAHHOW CTald MOTYT OBITh
MOJTyY€Hbl B HEOOJBIINX CEUCHUSX.

4. Insd WM3rOTOBICHMS JeTajeld IITaMIoB, OOpadaThIBAIOIIMX METAUI B XOJOIHOM
coctossHuM, BbIOpaHa crtamb XI3CB. VYkaxurte cocraB, Ha3HaubTe W OOOCHYHTE pEXUM
TEPMUYECKON 00pabOTKH, OOBSCHUB BIHMSIHHUE JICTUPYIOIIMX OJJIEMEHTOB Ha IpEeBpalleHUs,
IMPOUCXOJAIIMNE Ha BCEX OJTamax TepMUueckod oO0paboTku. OmnuiuTe MUKPOCTPYKTYpPY U
CBOWCTBA CTAJIM TIOCJIE TEPMUUECKOI 00paboTKH.

5. Ins peocTaTHBIX DJIEMEHTOB COMPOTHBIICHUS BBIOpaH criaB MaHranuH MHMi3.
Pacmm¢pyiite coctaB, ONUIINTE CTPYKTYPY M 3JIEKTPOTEXHUYECKUE XAPAKTEPUCTHKH 3TOTO
CIUIaBa.

BapuanT 23

1. BeiueptuTe aumarpaMMmy COCTOSIHHS JKEJIE30-KapOHJl Kele3a, YKaKUTe CTPYKTYpHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMHULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
OoXJIaXaeHus (C MpUMeHeHHeM mpaBwia ¢a3) mansi cmiasa, copepxkamero 1,1 % C. Kaxosa
CTPYKTYypa 3TOrO CIUIaBa MPU KOMHATHOM TeMIlepaType U Kak 3TOT CIIJIaB Ha3bIBAETCA.

2. B yeM oTiauuue mpolecca LEMEHTAlud B TBEPAOM KapOropusarope OT Ipolecca
razoBoil nemeHTanuu. Kak MOXHO HCHpPaBUTh KPYIMHO3EPHUCTYIO CTPYKTYpY Ieperpena
LEMEHTUPOBAHHBIX U3CIIUM.

3. Ha3zHaubTe Temmeparypy 3akKajKd, OXJIAXAAIOIIYI0 Cpeldy U TeMIlepaTypy OTIycKa
HalUWJIbHUKOB #3 cranu Y13, Onuiuure CymHOCTh NPOUCXOASIIUX MPEBpalllCHHH,
MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCJIE TEPMUUECKON 00pabOTKy.

4. Ilns W3rOTOBJEHUS OOpE3HBIX INTAMIIOB BbIOpaHa craimb XI12M. Vkaxure cocras,
Ha3HA4YbTe U OOOCHYHTE PEXUM TEPMHUECKOW 0O0paOOTKH, OOBSICHHB BIHMSHUE JICTUPYIOIINX
3JIEMEHTOB Ha MPEBpAILECHHs, TPOUCXOIAIINE Ha BCEX ATAarax TEPMUIECKON 00paboTKH.

5. B kotioctpoennun ucnodp3yercs ctanb 12X2M®CP. Ykaxure cocTaB, Ha3HA4YbTE U
00OCHYHTE pEXKHUM TEPMHUUYECKOW 00pabOTKHU, OOBSICHUB BIUSHUE JIETHPOBAHHUS Ha
MPEBpAIICHHS, TPOUCXOMAIINE TPH TEPMUYECKON 00pabOTKM JMaHHOW cranu. Onumwure
MHUKPOCTPYKTYPY U CBOMCTBA CTAJIM MOCTIE TEPMUIECKON 00pabOTKH.

Bapuanr 24

1. Borueptute AuarpaMmy COCTOSIHMSI Kelle30-KapOuJ »Keje3a, YKaKUTE CTPYKTYpHbIE
COCTaBJISAIOLIME BO BCEX OOJACTAX AUArpaMMBbl, OMUIIUTE MPEBPALCHUS M MOCTPONTE KPUBYIO
HarpeBaHusi (c mpuMeHeHueM mpaBuia ¢a3) g cmiasa, coaepxkamero 0,8 % C. Kakosa
CTPYKTYypa 3TOTO CIUIaBa MPU KOMHATHOM TeMIIepaType 1 Kak 3TOT CIIJIaB Ha3bIBACTCS.



2. Vcnonb3ys auarpaMMy COCTOSIHUS JKETI€30-IIEMEHT, ONPEIETUTE TEMIIEPATypPy MOJIHOTO
M HENOJIHOTO OTKUra W HOpMalu3auuu st ctanu 25. OxapakTepu3yiTe 3TH PEKUMBI
TEPMHUYECKON 00paOOTKHU M OMUIINTE MUKPOCTPYKTYPY U CBOWCTBA CTAIIH.

3. U3genmust w3 cramm 45 TpeOyeTcs MOABEPTHYTH yiydlneHHio. HasHaubTe pexum
TEPMHUYECKON 00pabOTKH, OMHUINUTE CYIHOCTh MPOUCXOMISIINX MPEBpAIICHUN, CTPYKTYpYy U
CBOMCTBA CTaJH.

4. Jlnst W3rOTOBJICHUS METYMKOB BBIOpaHa ctanb 11X®d. Ykaxute coctaB, Ha3HAYbTE U
000CHYHTE peXUM TEPMHUYECKON 0O0pabOTKH, OOBSICHUB BIUSHHUE JICTHPOBAHUS HaA
MPEBpaICHHs], MPOUCXOAAIIUE TPH TEPMUYECKOW 00paboTKu naHHOW cramu. Onumwure
MHUKPOCTPYKTYPY M CBOMCTBA CTAJIM MTOCJIE TEPMUUYECKONH 00pabOTKH.

5. Ha3HaubTe HEpXKaBEIOIIYIO CTalb s paboThl B cpele CpelHeil arpecCMBHOCTH
(pactBOopel comeit). I[lpuBemure cocTtaB cTaiav, HEOOXOAUMYID TEPMUUYECKYIO OOpabOTKy u
NOJy4aeMylo CTPYKTypy. OObscHuUTE (PU3MUECKYI0 MPHPOLY KOPPO3HMHON YCTOHYMBOCTH
MaTepuaia U pojb KaxkI0ro JIETUPYIOUIEro dJeMeHTa.

BapuanT 25

1. BeruepTuTe AauarpaMmy COCTOSIHHS JKeNe30-KapOuj »Keje3a, YKAKUTE CTPYKTYPHBIE
COCTaBJISIIOLIME BO BCEX OOJIACTAX OUArpaMMbl, OMULIMTE MPEBPAIICHUS U MOCTPONTE KPUBYIO
oXJIaXaeHus (C NMpUMEHeHHeM mpaBwia ¢a3) mansi cmiasa, coaepxkamero 1,5 % C. Kaxosa
CTPYKTYypa 3TOrO CIUIaBa IMPU KOMHATHOM TeMIlepaType U KakK 3TOT CIIJIaB Ha3bIBAETCA.

2. Ucnonb3ys AuarpaMmy COCTOSTHUS JKele30-KapOuj skene3a OINpeleinTe TeMIepaTrypy
HOpMaJu3aluu, OTKUTa, 3aKalKu cTaiu 45. OnummTe mpeBpalieHus], MPOUCXOASAIIME HA BCEX
dTamax TePMUYECKON 00pabOTKH, U TIOTydaeMble Tocie 00pabOTKU CTPYKTYPHI.

3. Ha3zHaubTe Temmeparypy 3akajKy, OXJIAXAAIOIIYI0 Cpely M TeMIlepaTypy OTIycKa
TIIAJKUX Ppe3bOOBBIX KamuOpoB u3 cramu Y12A. Onummre CYIIHOCTh MPOUCXOISIIUX
MpEBpaIIeHU, MUKPOCTPYKTYPY U TBEPJOCTh HHCTPYMEHTA MOCJIE TEPMUUECKOH 00pabOTKH.

4. B pe3ynpTaTe TEpMUYECKON OOpPaOOTKM MPYXKUHBI JOJDKHBI TOJTYYHTHh BBICOKYIO
ynpyroctb. JIyisi Ux wW3rotoBieHUs BbiOpaHa ctanb 63C2A. yKaXuTe COCTaB, Ha3HAYbTE H
00OCHYHTE peXHM TepMHUYECKOH 00padoTku. ONUIIUTE MUKPOCTPYKTYPY M CBOWCTBA CTalld
MOCJIe TEPMUYECKON 00pabOTKH.

5. OObsicHUTE TIPUPOAY KAPOMPOYHOCTH CIUIABOB HA HUKEJICBOW OCHOBE B CBSI3U C UX
COCTaBOM, TEPMUUYECKOW 0OpabOTKOM W TorydaemMou CTpykTypou. IIpoBeawte mpumepsl 3THX
CIUTaBOB U YKaXKUTE 00J1aCTh UX MPUMEHEHUSI.



MHWHOBPHAYKHN POCCUH
®denepanabHOe rocyiapcTBeHHOe 0I0:KeTHOe 00pa3oBaTeIbHOe yUpeKIeHHe

BbICIIEr0 00Pa30BaAHUA
«MaHKONCKUM rocy1apcTBEeHHBIN TEXHOJOITHYEeCKUI YHUBEPCUTET»

DakyJbTeT TEXHOJIOTUYECKUU

Kadenpa CrpoutenpHbIx 1 00menpodeccnoHalIbHbIX UCIHUILINH

VII. ®oH/ OLIEHOYHBIX CPEACTB (MAaTEepHAJIbl, YyCTAHABJIMBAIOIIHAE
co/iep:KaHNe U MOPSIAOK NMPOBeAeHUS TEKYIIero U MPOMesKyTOYHOT 0
KOHTPOJISl, KOHTPOJIS OCTATOYHBIX 3HAHMM)



@oH/ OLICHOYHBIX CPeICTB (MATePHAJIbl, YCTAHABJIUBAKONINE CO/IePKAHUE U MOPSAI0K
NpPOBeJeHHUSl TEeKYylIero, MPOMeKYTOYHOI0 KOHTPOJIsi, KOHTPOJISI OCTATOYHBIX 3HAHHI)

U3MepeHNsl YPOBHS OCBOEHHMSl CTyJAeHTaAaMH JHCHMIUIMHBI «MarepuajaoBenaeHue»
HanpasJieHus NoaAroroBku « IHHOBaTHKA)
IMacnopT
(on1a OLIEHOYHBIX CPeACTB MO AUcHUILIHHEe «MaTepuaaoBeieHHe)
Ne KonTtpoaunpyembie Kon HanMeHoOBaHMeE OLIEHOYHOI O
n/n pasaeibl KOHTPOJIMPYeMOi cpeacTsa
(TeMbl) JUCUUTJIMHBI KOMIeTeHIIHU (M1
ee 4YacTH)
1 CrtpoeHue u cBOICTBa [K-5 PaGota ¢ ocHOBHOI 1
METAJJIOB U CILIABOB I1K-9 JIOTTOJTHUTEIILHOW JTIUTEPATy PO,
MOJTOTOBKA pedepara Mo HAyqHOM
npoOeme
2 | CaoiicTBa MaTepHalioOB, IK-11 Pabota ¢ ocHOBHOI U
METO/IbI UX OMPEACIICHUS. [TK-7 JIOTIOJTHUTEIILHOW JTIUTEPATy PO,
[TonsiTve 0 MEXaHUYECKUX, MOATOTOBKA K TECTaM
(bu3NYECKUX, XUMUYECKUX U
TEXHOJIOTHYECKUX
CBOMCTBax METAJNIOB
3 | OCHOBBI TEOPHUU CILIABOB. [K-1 PaGota ¢ ocHOBHOI 1
Crpoenue IK-12 JIOTIOJTHUTEIILHOM JIUTEPATy PO,
KEJIE30yTIEPOAUCTBIX BBITIOJIHEHHE JIOMAITHUX
CILIaBOB CUTYallMOHHBIX 3aJJaHUN U
YIPAKHEHUN
4 | OcHOBBI TEOpUU OIIK-1 PaboTta ¢ ocHOBHOH U
TEPMUYECKOH 00paboOTKH U1 OIIK-3 JIOTIOJTHUTEIbHON JIUTEPATYpPOH,
ITOBEPXHOCTHOI'O BBIIIOJIHEHHE JIOMAITHUX
YIOPOUYHEHUS CILJIABOB. CUTYaIIMOHHBIX 33JJaHUN U
XHUMUKO-TEpMHUYECKAS yIOpaXHEHHI
o0OpaboTka cTanu
5 Yraeponucteie u IIK-11 Pabora ¢ ocHOBHOI U
JIETUPOBAHHBIE CTAIN OIIK-4 JIOTIOJIHUTEIbHOM JINTEpaTypoOil,
MOATOTOBKA K TECTAM
6 | YUyryn. Ctanu u CIuiaBsbl ¢ [K-7 PaGota ¢ ocHOBHOI 1
0COOBIMH CBOMCTBAMU IK-11 JIOTIOJTHUTEIILHOW JIUTEPATy PO,
BBITIOJIHEHHE JIOMAITHUX
CUTYallMOHHBIX 33JJaHUN U
YIPAKHEHUN
7 | LIBeTHBIC METAJIBI U IIK-5 Pabora ¢ ocHOBHOM 1
CILJIaBbI I1K-7 JIOTIOJIHUTEIbHOM JINTEpaTypoOil,
BBIIIOJIHEHHE JIOMAITHUX
CUTYaIIMOHHBIX 3aJJaHUN U
YIOpaXHECHUI
8 | Hemerannmnueckue [1K-9 Pabora ¢ ocHOBHOM 1
MaTepHuabl [K-17 JIOTIOJIHUTEIbHOM JINTEpaTypoOil,
BBIIIOJIHEHHE JIOMAITHUX
CUTYaIIMOHHBIX 33JJaHUN U
YIOPaXHECHUI

®DOoH/T OIIEHOYHBIX CPEJICTB TUCIUTIIINHBI BKIIIOUAET B CEOSI:




- Bonpocsl k 3auety no kypcy «MarepuanoBeieHue»;

- TecToBble 3aaHKs 171 NPOBEACHUS IPOMEKYTOUHOM aTTeCTalUY;
- Bonpocs! k KOHTpOsbHOM padote ams cryneHToB 300;

- TecToBble 3a7aHMs 711 KOHTPOJIA OCTATOYHBIX 3HAHUU.

Kpurepun oneHKH 3HAHUN CTY/IEHTOB HA IK3aMeHax

OTMeTKa «OTJIUYHO» CTaBUTCS, €CIIU:

- PacKpbITHl U TOYHO YNOTPeOJIEHBI OCHOBHBIE TOHSTHS;

- CYUIHOCTb BOMPOCOB PACKPHITA MOJHO, PA3BEPHYTO, CTPYKTYPUPOBAHO, JOTUYHO;

- BBIBOJIbI 0OOCHOBAHBI U MTOCIIEA0BATEIbHBL;

- AUaJIor € IpCrnoJaBaTCIICM BBICTPAUBACTCA C 060CHOBaHI/IeM CBA3HU CYTU BOIIPOCOB 6I/IJIeTa C
JOPYTUMHU BOIIPOCAMH U pa3jesiaMy yueOHOU JUCIUILINHBL,

- [IOJIHO U OIICPATUBHO OTBCHACT Ha JOTTOJIHUTCIBHBIC BOITPOCHI.

OTMeTKa «XOPOLIO)» CTABUTCS, €CITU:

- YaCTHUYHO PACKPBITHI OCHOBHBIC ITIOHATHUS

- B LIEJIOM MaTepuaj u3jaraeTcs MojaHo, Mo CyTH OuIieTa;

- BBICTPAUBAETCSI IUAJIOT C MIPENO/IaBaTeIeM 0 COJIepKaHUsl BOIIPOCaA;

- OTBETHJI Ha OOJIBIIYIO YaCTh AOMOJHUTEIBHBIX BOIIPOCOB.

OTMeTKa «y10BJIE€TBOPUTEIbHO» CTABUTCS, €CIIH:

-B OCHOBHOM 3HAaeT MPOrpaMMHBII MaTeprall B HeOOX0IMMOM 00beMe;

= JOIMYCKACT CYIICCTBCHHBIC MMOTPCITHOCTHU B OTBCTC HA BOIIPOCHI 9K3aMCHAITMOHHOI'O 6I/I.H€Ta;
- HE B COCTOSTHUU MOJACP>KUBATh TUAJIOT C MIPEToaBaTesem;

- HC JOCTATOYHO TOYHO HCIIOJIB3YCT OCHOBHBIC KATCTOPHUUN U ITIOHATHUS

- HEe OTBETUJI Ha OOJIBIIMHCTBO JOMOJIHUTEIBHBIX BOIIPOCOB.

OTMeTKa «Hey10BJIETBOPUTEIBHO)» CTABUTCSI, €CIIU:

-IEMOHCTPUPYET HE3HAHUE TEOPUU U IPAKTUKHU U3y4aeMOro MpeMETa;

- A0IMYCKACT MPUHIHUITNAIIbHBIC OH_II/I6KI/I B OTBCTC Ha BOIIPOCHI 3K3aMCHAIITUOHHOT'O 6I/I.H€Ta;
- HE 3HAaeT OCHOBHBIE ONpE/ENICHUs KATErOPUIl U MOHATHI TUCIUIUINHBI;

- IPAKTUYCCKHN HC OTBCUACT HA JOIMMOJIHUTCIILHBIC BOIIPOCHI.

KpuTtepun oneHKy 3HaHNI CTYAeHTOB HA 3a4eTe

«3a4TeHO0» BBICTABIISIETCS HA 3a4ETe B CIIydae, eCIIU:

- B I€JIOM JEMOHCTPUPYETCS JOCTaTOYHO IIOJHOE 3HAHMWE IIpeIMeTa U €CTb OTBEThl Ha
JIONOJTHUTEIbHBIE BOIIPOCHI.

« He 3a4TeH0» BBICTaBJISAETCS HA 3aYETE B CIy4ae, €CIu:

- B LIEJIOM JJ€MOHCTPUPYETCS HE 3HAHUE MPEAMETa U HET OTBETOB HA JONOJHUTEIbHbIE BOIIPOCHI.

Kpurtepun oneHKH 3HAHUI CTYIeHTOB NP NMPOBeAeHUU TECTHPOBAHUSA

1. NunuBuayanpHast OaibHas OIICHKA!

- OIIEHKA «OTJIMYHO» BBICTABJISICTCS TIPU YCJIOBHH MPABIIIBHOTO OTBETA CTYACHTA HE MEHEE YeM
85% TeCTOBBIX 3aJ]aHUM;

- OIIEHKA «XOPOIIIOY» BHICTABJISETCS MIPH YCIOBUHU MTPABUIILHOTO OTBETA CTY/ICHTA HE MEHEE YeM
70% TeCTOBBIX 3aJaHUM;

- OLICHKA «yAOBJIETBOPUTEIBbHOY» - HE MeHee 51 %;

-OLICHKA «HEYJOBJIETBOPUTEILHOY» - €CIIM CTYJEHT IPaBUILHO OTBETUI MeHee yeM Ha 50%
TECTOBLIX 3aJaHUH.

2. [Tokazarenu ypoBHSI yCBOCHHUS Y4€OHOTO JIEMEHTA WM JUCIUILIMHBI B LIETIOM:

- POIIEHT CTYJICHTOB, IPABUJIHLHO BBITOJIHUBIINX 3aaHHE;

- POLEHT CTYJEHTOB, OCBOMBIIIMX BCE TUJAKTHUECKUE €AMHUIIBI TUCHUTIITUHBI.

1. Kommiaekt BOINIPOCOB K 3K3aMEHY 10 TUCHUILJIMHE «MaTepnaJmBeneHne»



OOm1as knaccupuKays U XapakTepPUCTUKA CBOWCTB KOHCTPYKLIMOHHBIX MaTepHAJIOB.
OCo0eHHOCTH KPUCTAIIMYECKOT0 CTPOCHHUSI METAJUIOB M UX CBOMCTBA.
Kpucramnueckue peneTkd MeTalioB U UX OCHOBHBIE TUTIBL. [lonmmopdu3m MeTauios.
JledeKThl KPUCTALTUYSCKUX perieTok. VX BiIusHIE Ha CBOKWCTBA METaJIOB.
Teopernueckas u GpakTudeckas IPOUYHOCTh METAJUIOB U BIMSHUE HA Hee 1e(EKTOB
KPUCTAJNINYECKUX PEIIETOK.
Crtpoenue cnuTKa CIOKOMHON CTaH.
CBoiicTBa META/LUIOB U CIuTaBaB. Mx kiaccudukarusi.
Hedopmarus meTamioB. Yrpyras u rjactudeckas nedpopmanus.
9. Pa3pymenue TBepaoro tenaa. Xpynkoe v BA3KOE pa3pyllieHuE.
10. CTpoeHue MeTalNInYeCKUX CILJIaBOB.
11. lnarpaMMbl COCTOSIHUSI METAJUNIMYECKUX CIUIABOB, UX THIIHI.
12. KoMnoHeHTHI ¥ ()a3bl B CIUIABAX KeJIe3a C YIIIEPOIOM.
13. ITomumopdHbIe MoUdUKAITIH Kee3a.
14. MexaHndeckue CBOMCTBA yIIIEPOAUCTBIX CTAJIEH.
15. Knaccudukanus KOHCTPYKIIMOHHBIX CTaJICH.
16. Ctanu yriepoauctsie OOBIKHOBEHHOTO KauecTBa. X mapkupoBka.
17. Cranu yraepoaucTbie KadyecTBeHHbIE. MIX MapKkupoBKa.
18. BnusiHue yriaeposa u MOCTOSHHBIX IPUMECEN Ha CBOWCTBA CTaJIEH.
19. MukpocTpyKTypa cTajiel ¢ pa3IMuHbIM COACPKAaHUEM YTIIEPOIa.
20. Yyryssl. FIX cTpykTypa, MEXaHUUYECKUE U JTUTEHHBIE CBOMCTBA.
21. Buasl 4yryHOB 1 criocoObI UX Moay4deHus. [ paduTrsamnms 9yryHoB.
22. Cepble 4yTyHBI, UX COCTaB, CBOWCTBA, MUKPOCTPYKTYpa. MapKupoBKa 1 00J1acTh
IPUMEHEHUS.
23. BBICOKOIIPOYHBIE YyTYHbI, UX COCTaB, CBOMCTBA, MUKPOCTPYKTYypa. MapKupoBKka u
00J1aCTh TPUMECHECHHS.
24. Tepmuueckast 00pabOTKa cTaye.
25. OTXUT 1 HOpMAJTM3alUs CTATICH.
26. 3akainka cranei.
27. OTnyck 3aKaJICHHBIX CTajeH.
28. XuMuKo-TepMudeckas 00paboTka craeil.
29. llemenTanus cTaiu
30. JlerupoBaHHble cTaIK. BiusHUE NErUpyOUIMX 2JIEMEHTOB.
31. MapkupoBKa JIESTUPOBAHHBIX CTAJICH.
32. CBolicTBa JIETUPOBAHHBIX CTAJIEH pPa3IMUHBIX MapoK.
33. UncTpymeHTanbHble cTanu. X MapkupoBka.
34. KOHCTpYKIIMOHHBIE CIUIABBI U CTAJIH.
35. XKapomnpouHsie, U3HOCOCTOMKNE, MHCTPYMEHTAJIBHbBIE U IITAMIIOBOYHBIE CILIABBI
36. ABTOMaTHBIE CTaJIM, UX Ha3HaueHUe. CriyiaBbl aTOMHOM SHEPTETUKH.
37. 1IBeTHBIE METAJIJIBI M CIUIABBI HA U KX OCHOBE. MapKkHupoBKa.
38. CninaBbl Ha OCHOBE TUTaHA. VX cBoOMcTBa M MapKHUpOBKa.
39. CninnaBbl Ha OCHOBE amtoMuHUsA. VX CBOMCTBAa M MapKHUPOBKa.
40. CntaBbl Ha ocHOBE Meu. VX cBOMCTBa U MapKUPOBKA.
41. AnroMUHUEBBIE U MATHUEBBIE CIUIABBI.
42. DneKTpOoTeXHUUYECKUE MaTepHabl, pe3nHa. [loBeeHne MaTepuanoB B 3KCILTyaTalluy.
43. TepMopeakTUBHBIC U TEPMOIUTIACTUYHBIC TUTacTMAcChl. [loHATHE 0 MeTOaX TTepepadOTKH
IJIACTMAcCC B U3JETHSL.
44. TlomuMepHBIC MaTEepHAaJIbl, UX CBOMCTBA M KJIacCU(PHUKAITHI.
45. Marepuaisl C BBICOKMMH YIIPYTUMU CBONCTBaMH,
46. Marepualibl ¢ MaJIOW IJTIOTHOCTBIO, BBICOKOW YA€IBbHON MPOYHOCTHIO,
47. Matepuaisl, yCTOIHUMBBIC K BO3JICHCTBUIO TEMITEPATyphbl U pabodeld cpebl.
48. Marepuaisl ¢ 0COOBIMHA (PH3NYECKUMHU CBOHCTBAMU.
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49. MarautHele MaTepuansbl.
50. Marepuaiibl ¢ 0COOBIMHU TETUIOBBIMU CBOMCTBAMH,
51. Matepuaiisl ¢ 0COOBIMH AIIEKTPUIECKUMHU CBOMCTBAMH.

2. KommniekT TecTOBOro 3aJaHus ISl IPOMEKYTOYHOI aTTecTallnu
1. MeTon u3Mepenust TBEpAOCTH METAJLUIOB, P KOTOPOM B 00pa3ell BAABINBAIOT
YEeTBHIPEXTPAHHYIO MUPAMUY U 3aTEM U3MEPSIIOT ITUHBI 00€UX TUaroHaiei oTmeyaTka,
Ha3bIBAETCSI METO/I0M
a) lllopa
0) Bukkepca
B) bpunemns
r) PokBemna
2. HazoBuTe nenb oTxxura
a) [ToBBICUTH TBEPIOCTH
6) IToBBICHTB POYHOCTH
B) [loHU3UTH TBEPIOCTH
r) I[loBBICHTE XpyNIKOCTH
3. B xako#i Touke auarpaMMBbl )KUJIKUH CIUTaB KPUCTAILTU3YETCS B JIeAeOypUT?
a)E
0)C
B) F
4. CnnaB mapku JI80 — 3T0
a) CruiaB Meau ¢ 0J1I0BOM, cozeprkauuii 80 % menu
0) CrutaB meau ¢ ooBoM, coaeprxkantuii 80 % onoBa
B) CruiaB Meu ¢ LMHKOM, coepskauit 80 % menu
r) CrutaB Meau ¢ IUHKOM, conepkammuii 80 % 1uHKa
5 MeToa n3MepeHus TBEpAOCTH METAJUIOB, IPU KOTOPOM B 00pasell BAABINBAIOT
METAJIIMYECKUIM KOHYC U 3aTeM U3MEPSIOT INIyOHHY €ro MPOHUKHOBEHMUSI, HA3bIBACTCS
METOJ0M
a) Illopa
6) Bukkepca
B) bpunemns
r) PokBemna
6. HazoBHuTE OCHOBHYIO 11€JIb CPEIHETO OTITyCKa
a) IIoBBICUTD BSI3KOCTH
0) [ToBBICHTH MIACTUIHOCTD
B) IloBbICUTE yIIpyroctsb
r) CoXpaHUTh TBEPIOCTh
1) IToBBICUTH H3HOCOCTONKOCTh
7. B xako# ToO4YKe TUarpaMMbl ayCTEHUT pa3y pacnajgaeTcsl Ha IepiauT
a)P
6) S
B) K
8. Kakoii cruiaB sIBJISIETCS Ka4€CTBEHHOM YIJIIEPOIMCTOMN CTaIbIO
a) Ct3
0) 45
B) CUI8
r) Y8

9. Meron u3aMepeHust TBEPIOCTHA METAJIOB, TPH KOTOPOM B 00pa3ell BIABIHBAIOT
MeTaJUINYeCKU IIapuK U 3aTCM U3MCPAIOT AUAMCTP OTIICYATKA, HAa3bIBACTCA MCTOAOM
a) [llopa



0) Bukkepca
B) bpunenns
r) PokBemna
10. AnmroMuHHEBOM OPOH30M SIBJISETCS CIIaB
a) bBpAX 9-4
6) bpOd 10-1
B) B96
r) 118
11. Kakyto cTpykTypy OyzneT UMeTh CTaib B 0071aCTH TuarpamMmsl xene3o-ueMeHTuT GPS
a) I +A
0) d+A
B) A
12. IIoBepXHOCTHOM 3aKaJIKe MTOABEPratoT CTAIN
a). BeicokoyriiepoaucToie
0) CpenHeyrinepoaucToie
B) BricokonernpoBanHbie
r) Huskoyrnepoaucreie
13. [Inst KpUCTaJUIMYECKOTO COCTOSHUS BEIIECTBA XapaKTEPHO. ..
a) HaJIM4Ke TOJIBKO OJIMKHETO MOPSJIKA B PACTIONOKEHUH YACTHI]
0) BBICOKAs DJIEKTPOTIPOBOTHOCTh
B) KOBKOCTh
I') HaJIM4YMe JaJbHEro NopsaKa B pacloi0KEHUH YaCTHUIL
14. CtpykTypHas cocTaBisionias, 00pa3yloIascs Ipy NepeoxIakIeHIH ayCTCHUTA 10
TeMIepaTypbl Hke MH, Ha3bIBaeTCs
a) Tpoocturom
6) Copburom
B) MapreHcurom
T') IEPIUTOM
15. CrinaB Meid ¢ HMHKOM Ha3bIBaeTCsl
a).Menbxuopom
6) JlatyHbio
B) CruryMUHOM
r) bpon3soii
16. Jlucnokamus siBasieTcs 1e()eKTOM CTPOCHUS
a) ToueunsiM
0) JIuneliHbIM
B) [loBepXHOCTHBIM
r) OOBEeMHBIM
17. OnoBsHUCTOM OpOH30M SBISETCS CIIaB
a) bpAX 9-4
6) bpOd 10-1
B) B96
r) 118
18. YkaxuTte Ha 1MarpaMme JIMHUIO 3BTEKTOMIHOTO MPEBPALLCHHS B CTATIAX
a) AE
6) ECF
B) PSK
19. 'oMmOoreHn3upOBaHHBIN OTHKUT MPUMEHSIOT C LUETBIO
a) YcTpaHeHUs KpyTHO3EpHUCTON CTPYKTYpPBI
0) CHATHS HaKJIETa MOCyIe XOJIO0IHOM TIacTHYeCcKon nedopmaruu
B) YCcTpaHEHUs] XUMUYECKOW HEOJHOPOAHOCTH CIJIAaBOB
r) [lonydenus 3epHUCTOTO MEepauTa



20. KaxkoBa IJIOTHOCTH YIIaKOBKH B KyOWYECKOI rpaHeIeHTPUPOBAHHOM pemeTke?
a) 1 atom
0) 2 atoma
B) 3 aTroMa
r) 4 atoma
21. ATIOMHUHHEBBIM JINTEHHBIM CILIABOM, SBJIICTCS CIIJIaB
a) AJI2
06) AMr
B) B96
r) 118
22. Ilo kaKko¥ JIMHUM JUarpamMmmbl )KeJ€30-1IEMEHTUT KPUCTAIUIM3YETCS IEMEHTUT?
a) AC
6)Ca
B) ECF
23. llemeHTanMel HA3bIBAETCS IPOLIECC HACBILIEHHS IOBEPXHOCTHOIO CII0S CTAIN
a) Yraepoaom
0) AzoToM
B) XpoMOM
r) Kpemuuem
24. KakoBa IJIOTHOCTh YIIAaKOBKH B KYOMYECKOW 00BEMHOIIEHTPUPOBAHHON pelIeTKe?
a) 1 atom
0) 2 atoma
B) 3 aroma
r) 4 aToma
25. JlebopMupyeMbIM aIFOMIHHEBBIM CIUTABOM, HE YIPOUHSIEMBIM TEPMUIECKOM
00paboTKOM, SIBISIETCS CIUIaB
a) AJI2
06) AMr
B) B96
r) 118
26. Ilo kako¥i TMHUM Ha AMAarpaMMe IPOUCXOIUT pacaj] ayCTEHUTa Ha LIEMEHTUT?
a) GS
6) ES
B) PSK
27. lleMeHTaLUIO CTAIM HPUMEHSIIOT C LEIbI0
a) YcTpaHeHHs KPYITHO3EPHUCTON CTPYKTYPBI
0) Ilpuaanus cTaay MOBEPXHOCTHOM TBEPIOCTHU MPU COXPAHEHUH BSI3KOH CepIIICBUHbI
B) YCTpaHEHHUsI XUMUYECKON HEOTHOPOIHOCTH CTIABOB
r) [losnydenus 3epHUCTOrO NEpanTa
28. HanGoupiiel TBep0CThIO 00J1aJa€T CMECH TUTIA
a) Copbuta
0) [ImacTuHYaTOTO TIEPIUTA
B) 3€pHUCTOrO NEPIUTA
T') TPOOCTHTA
29. YyryH ¢ rpaUTOBBIMU BKJIIOUEHUSMH IJIACTUHYATON (hOPMBI Ha3bIBACTCS
a) benpim
0) BeicokonpoyHbIM
B) KoBkum
T) CEpPbIM
30. O6pazoBaHue PaBHOOCTHBIX 3€PEH U3 AeOPMHUPOBAHHBIX KPUCTAJIOB HA3bIBACTCS
a) Bo3Bparom
0) I[Tomuronuzanrei



B) Hakiieriom
T') peKpUCTaJUTH3aIUEH
31. KakoBa mJI0THOCTh yIIAaKOBKU B KyOMUECKOM peleTke
a) 1 atom
0) 2 atoma
B) 3 aTroMa
r) 4 atoma
32. JlepopMupyemMbIM aTFOMUHUEBBIM CIIJIABOM, HE YITPOUHSIEMBIM TEPMUYECKON
00paboTKOH, SIBIISIETCS CILIAB
a) AJI2
0) AM1
B) B96
r) 118
33. Ilo xako¥ JUHUYU HA TUAarpaMMe TTPOUCXOIMT paciaj ayCTeHUTa Ha (hepput
a) GS
6) ES
B) PSK
34. 'oMOreH3UPOBaHHBIN OTXKUT MPUMEHSIOT C UETBIO
a) YcTpaHeHUs KpyTHO3EPHUCTON CTPYKTYpPBI
0) CHATHS HaKJIeTa MOCye XOJI0IHOM TTacTHIecKon nedopmaruu
B) YCcTpaHEHUs] XUMUYECKOW HEOTHOPOAHOCTH CIJIAaBOB
r) [lonydenus 3epHUCTOTO MEepauTa
35. JInst KpUCTaNIMYECKOTO COCTOSIHUS BELLIECTBA XapaKTEPHO
a) Hannuue Tonpko OJIMKHETO MOpsiiKa B pacoNI0KEHUN YaCTHUIL
0) Beicokast 37eKTpONpPOBOIHOCTD
B) KoBKOCTH
r) Hanuuue ganbHero nopsjika B pacroiaoKeHUH YaCTHUIL
36 CnnaB mapku JI80 — 3To
a) CrutaB Meaiu ¢ 0J10BOM, coaepkamuii 80 % menn
6) CruraB meau ¢ oioBoM, coaeprkantuii 80 % onoBa
B) CmuiaB Meniu ¢ HUHKOM, cogepskauuit 80 % menu
r) CrimaB Meau ¢ UHKOM, conepkamuii 80 % muHKa
37. JlaiiTe onpeneneHue CTpyKTypbl MApTEHCUTA
a) [lepechIieHHBIN TBEPIBIN PACTBOP yIiepoja B oi-Kelie3e
0) XuMudeckoe coelMHEeHNE KapOuI sxene3a
B) TBEP/bIi PacTBOP YIJIEpOJa B OL-¥KeIe3e
') U3MeIbYeHHast CMeCh (PeppUT + IEMEHTHUT
1) TBEPABIN pacTBOP YIJIEPOAA B Y-KEIE3€
38. HazoBure Temmieparypy BBICOKOTO OTITyCKa
a) 150
6) 150-300
B) 350-500
r) 500
1) 550-700
39. llemeHTanmei Ha3pIBAETCA MPOLIECC HACBIIICHUS TOBEPXHOCTHOTO CJIOS CTAJIN
a) Yraepoaom
0) A3oToM
B) XpoMoM
r) Kpemauem
40. Kakoli cruiaB gBJII€TCS Ka4€CTBEHHOM YIIIEPOJIUCTON CTaNbIO?
a) Cr3
0) 45



B) CU18
r) Y8

41. Jlaiite onpeaeneHue CTpyKTypbl TPOOCTUTA

a) [lepechIieHHBIN TBEPIBIN PACTBOP yIIepoa B Oi-Kelie3e
0) XuMudeckoe coeTMHEeHNE KapOuI sxene3a

B) TBEP/bIi PAaCTBOP YIJIEpOJa B OL-XKEJIe3e

') U3MeIbYeHHAst CMeCh (PEpPUT + IIEMEHTHUT

42. 1151 KpUCTAJNIMYECKOTO COCTOSIHUS BEILIECTBA XapaKTEPHO

a) Haimame ToipKo GJIMKHETO TOpsiIKa B PACIIONOKEHUH YaCTHUI]
0) Bricokas 3eKTponpoBOTHOCTh

B) KoBKOCTH

r) Hanuuue nanpHero nopsiska B pacrosioKeHUH YacTHIL

43. TBepaslil pacTBOP YIiepo/ia B a->KeJie3€ Ha3bIBACTCH. ..

a) [lemenTuTOM
0) AycTeHUTOM
B) ®eppurom
r) [Tepautom

44. JTucnoxanus siusiercs aedekrom

a) O0beMHBIM
0) JIuneiHbIM
B) ToueuHbIM
T') IOBEPXHOCTHBIM

45. JIunus Havana KpUCTAJUIM3AlMKU HA JUarpaMMe COCTOSIHUS - 3TO JIMHUS

a) OBTEKTOMIHOTO NPEBpaILCHUs
0) JIukBuyc

B) Comuayc

') OBTEKTUYECKOTO NPEBPAILECHUS

46. LlemeHTaLMIO CTAM MPUMEHSIOT C LIEIIBIO

a) YcTpaHeHHs KPYITHO3EPHUCTON CTPYKTYPBI

0) [lpuaanus cTamy MOBEPXHOCTHOM TBEPIOCTU MPU COXPAHEHUH BSI3KOH CepIIIeBUHbI
B) YCTpaHEHHUS! XUMUYECKON HEOTHOPOTHOCTH CIIJIABOB

r) [losnydenus 3epHUCTOrO NepanTa

47. Kakoil criuiaB SBISETCS CTAIILI0 OOBIKHOBEHHOI'O KayecTBa?

a) Cr3
0) 45

B) CU18
r) Y8

48.@opma rpadUTOBBIX BKIIOUCHHH B KOBKOM YyT'YHE

a) [Imacruruaras
0) [llapoBunHas
B) XJIOMbEBUIHAS
r) JenaputHas

49. KakoBa MJI0THOCTh YIIAaKOBKH B KYOMYECKOU perieTke?

a) 1 atom

0) 2 atoma
B) 3 aroMa
r) 4 aToma

50. OgauM U3 BUI0B 11 (Hy3MOHHONW METATUIN3ALUY SIBIISCTCS

a) [lemenTanus

0) A3oTupoBaHue
B) XpOMHPOBaHHE
r) lluanuposanue



Kurou k Tecty

Ne 1 2 3 4 5
BOINPOCA\BapUAHT
1 2 2 2 1 4
2 3 4 1 2 4
3 2 4 2 1 2
4 3 3 2 3 2
5 4 2 3 4 2
6 3 2 2 3 2
7 2 3 4 1 1
8 2 3 3 5 3
9 3 4 4 4 1
10 1 1 2 2 3
3. Bomnpocsl kK KOHTPOJIbHOI padore s ctyaeHToB 3P0
Bapuanrt 1

1. Brrueprure amarpamMMmy COCTOSHHS Kele30-KapOuj jkernes3a, YKaXHUTe CTPYKTypHBIE
COCTaBJISIIOLIME BO BCEX OONACTAX JuarpaMMmbl, ONUIIMTE MPEBpAIICHUS U MOCTPOMTe
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHHeM MpaBuia (a3) i crjaBa, cogepxamiero 3,6 % C.
KakoBa cTpykTypa 3TOro cruiaBa Npud KOMHATHON TeMmIepaType U Kak O3TOT CIUIaB
Ha3bIBACTCSL.

2.  BprueptuTe amarpaMmy H30METPUYECKOrO MPEBpAICHHUS ayCTEHHWTa Ui CTald Y8,
HaHECUTE Ha HEe KPUBYI0 peXHMa H30TEPMUYECKON 00paboTKH, obecreynBaromeit
nonydyenre TBepaoctu 45...50 HRC. Vkaxurte, kKak 3TOT pEKUM HA3bIBACTCS, OINUIINTE
CYIIHOCTb MPEBPAILEHUS U KaKasi CTPYKTypa MOJydaeTcs B JaHHOM CIIydae.

3. HasznaubTe TemmepaTypy 3aKalkM, OXJaKTAIOUIYI0 Cpely U TemIepaTypy OTIIycKa
npyxuH u3 cranu 70. Onummre CynHOCTh IPOUCXOIAIINX TPEBPALICHUNH, MUKPOCTPYKTYPY
Y CBOMCTBA CTaJIM TMOCIIE TEPMUIECKON 00pabOTKH.

4. Jlns u3rotoBieHUS pe3lOB BbIOpaHa crtamb POMS. Vkaxkure COCTaB M ONpEAEIHTe
TPYIITy CTajau MO Ha3zHadeHuto. HazHaubTe M 00OCHYHTE peKUM TEPMUUYECKONW 00pabOTKH,
OOBSICHUB BIIMSHUE JICTUPOBAHUS Ha TNPEBPALICHUSA, MPOUCXOIAIIME MPH TEPMHUUYECKON
00paboTke naHHOW crtanu. ONMUIIMTE MUKPOCTPYKTYPY M TJIaBHBIE CBOWMCTBA PE3IOB TOCIE
TEPMUYECKOI 00paboTKH.

5. Jlns HeKoTOophIX nerajeit (mexku OapabaHOB, MIAphl APOOMIBHBIX MENBHHUI] U T.II.)
BeIOpana ctanb 110I13. YkaxkuTe coctaB M OmpeAenuTe TPYMILy CTajld MO Ha3HAYCHHIO.
Ha3znaupte pexum TepMHuueckoil oO0pabOTKM U O00OCHYHTe ero BbIOOp. Onwumure
MHUKPOCTPYKTYPY CTaJIA U PUUYUHHBIE €€ BEICOKOM H3HOCOYCTOMYMBOCTH.

Bapuanr 2

1. Belueprure nuarpaMMy COCTOSHUSI >K€JI€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIIONIME BO BCEX OONACTAX TUArpaMMbl, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO OXJIaX/IeHUs (C mpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 0,8 % C.
KakoBa cTpykTypa 5TOro cCruiaBa IpH KOMHATHON TeMIeparype MW Kak O3TOT CIUIaB
Ha3bIBACTCS.

2. Hcmonw3ys AmarpaMMmy COCTOSIHUS JKEIe30-KapOua >kene3a U KPUBYIO H3MEHCHHS
TBEPAOCTH B 3aBUCUMOCTU OT TEMIEPATYpbl OTIYCKa, Ha3HAYbTE Ui YIJIEPOJUCTOU CTaIu
40 Temmeparypy 3aKkalKh M TEMIIEpPaTypy OTIIyCKa, HEOOXOAMMBIE sl OOeCredYeHHUs
tBepaoct 400HB. Onmmmre mpeBpamieHuss Ha BCEX 3Tamax TEPMHUECKOW O0OpabOTKH |
MOJIy4aeMyI0 CTPYKTYpY.

3. Bribepurte MapKy uyryHa JJisi U3rOTOBJIEHUS OTBETCTBEHHBIX JIETAlICH MaIuH. Y KaKUTE
cocraB, 00pabOTKY, CTPYKTYPY M OCHOBHBIE MEXaHUUYECKHE CBOMCTBA.




4. Kymauku  JOMKHBI ~ HMMETh  MUHUMalbHYIO  nedopMands U BBICOKYIO
M3HOCOYCTOMYHUBOCTh MPHU TBEPAOCTH MoBepXHOCTH ciosi 750-1000HV. [{ns u3rotoBiaeHuUs
BeIOpaHa cranb 35XMIOA. Pacimdpyiite cocTaB cTanu M ONpeAeianTe TPYNIy CTald 110
Ha3HaueHWio. HasHaubTe W OOOCHYWTE PEKHUM TEPMUUYECKOW M XUMHKO-TEPMUUYECKON
00paboTKH, OOBSACHUB BIUSHHUE JIETUPOBAHMUSA Ha MPEBpAILCHHs, MPOHCXOJAIINE Ha BCEX
aTanax o0paboTKH JaHHOU cTaiau. OMUIINTE MUKPOCTPYKTYPY M CBOMCTBA KYyJa4KOB IOCIIE
TEPMUYECKOI 00pabOTKH.

5. Jlis M3roToBIICHUS AeTalield, pabO0TaIMX B aKTUBHBIX KOPPO3UHHBIX CpeiaX, BbIOpaHa
cranb 14X17H2:

a) pacmrpyiTe COCTaB U OMPEICTUTE TPYIITY CTATH 110 HA3HAYCHUIO;
0) 00BSICHUTE Ha3HAYCHHUE JISTUPYIOUINX 3JIEMEHTOB, BBEJICHHBIX B 3Ty CTallb;
B) Ha3HA4YbTe U OOOCHYUTE PEKUM TEPMHUECKOW OOpaOOTKH M OMHUIIUTE CTPYKTYPY U

CBOWCTBA cTau nocjie 00paboTKH.

Bapmuant 3

1. Belueprure nuarpaMMy COCTOSTHUSI >K€Je30-KapOu jkeje3a, YKaKHUTe CTPYKTypHbIE
COCTaBISIIONIME BO BCEX OONACTAX JTUArpaMMbl, ONUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO OXJIaXJeHUs (C MpUMEHeHHeM mnpaBuia (a3) ans criasa, coaepxkamero 2,2 % C.
KakoBa cTpykTypa 3TOro cmiaBa Ipud KOMHATHOM TeMIiepaType M Kak 3TOT CILUIaB
Ha3bIBACTCS.

2. BblueptuTe AMarpaMMy H30METPUUYECKOrO MPEBpALIECHUS AYCTEHUTA IS CTanu Y 8.
Hanecure Ha Hee KpHUBYI pEKHMa H30TEPMHUYECKONH 00pabOTKH, obOecreunBaromen
nonyuenue tBepaoctu 150 HB. Ykaxure, kak 3TOT pekKUM Ha3bIBA€TCs M Kakas CTPYKTypa
MOJTy4aeTCs B IaHHOM CITy4ae.

3. Ha3naubTe TemmepaTypy 3aKalKd, OXJaXIAIOIIYI0 CpeAy U TeMmIepaTypy OTIycKa
neraneid MamuH U3 ctanu 40X, KoTopble JOJKHBI MMETh TBepaocTh 28...35HRC. Onummure
CYIIHOCTb MPOUCXOSAIIMX MPEBPAIICHUI TPH TePMUUECKO 00paboTKe, MUKPOCTPYKTYpPY U
CBOMCTBA.

4. Jlns usroromieHusi pa3BepTok BbIOpaHa cranb XBCI'. YkaxkuTe cOCTaB U ONpeAeInTe
TPYIITy CTaJId TI0 Ha3HavYeHHio. HazHaubTe M 000CHYITE peKUMBI TEPMUUYECKONH 00pabOTKH.
OnumuTe MUKPOCTPYKTYPY M CBOMCTBA Pa3BepTOK MOCIE TEPMUUYECKON 00pabOTKH.

5. B komioctpoeHnu ucnoiib3dyercs ctainb 12X1M®. YkaxuTe cocTaB U TpyIny CTalIH MO
Ha3zHaueHUto. Ha3HaubTe pexuM TepMuuecKol oOpabOTKH, MPUBEAUTE €ro 00OCHOBAHUE U
ONMILUTE CTPYKTYPY CTalld IOCie TepMUyeckoil o0paboTku. Kak Biuser Temmneparypa
AKCIUTyaTallMi HA MEXaHUYECKUE CBOKMCTBA JAHHOW CTAJIU.

Bapuanr 4

1. Belueprure nuarpaMMy COCTOSTHUSI >KE€J€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIIONIME BO BCEX OONACTAX IUArpaMMbl, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO OXJIaXJeHUs (C mpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 0,4 % C.
KakoBa cTpykTypa 5TOro crutaBa IpH KOMHATHON TeMIeparype M Kak I3TOT CIUIaB
Ha3bIBACTCS.

2. Hcnonw3ys auarpamMMy H30TEPMHUYECKOTO TMPEBpAICHUs AayCTEHUTa, OOBSICHUTE,
MOoYeMy Hellb3sl MOJIYYUTh B CTAIM YUCTO MApPTEHCUTHYIO CTPYKTYPY MPH OXJIaKIECHUH €€ CO
CKOPOCTBIO MEHBIIIE KPUTUYECKOM.

3. HasznaubTe TemmepaTypy 3aKalkM, OXJaKTAIOUIYI0 Cpely U TemIepaTypy OTIIycKa
HINUHACNIEH 1 cTaHKOB U3 ctanu MCt6, KoTopble JOMKHBI UMETh TBepocTh 35...40HRC.
OnummuTe MUKPOCTPYKTYPY M CBOMCTBA U3JETUM.

4. B pesynprare TepMHUECKOW OOpaOOTKH TPYKHUHBI JOJDKHBI MOJNYYUTH BBICOKYIO
ynpyroctb. J{s nusrorornenus ux Beiopana ctainb 60C2XDA. YkaxuTe cocTaB, Ha3HAYbTE U
00OCHYHTE pEKUM TEepPMHUECKOH 00paboTKH, OOBSCHWUB BIMSHUE JICTUPOBAHHUS HA



NpEBpALCHHsI, TPOUCXOJAIINE MPH TEPMUUYECKOH 00paboTkM naHHON cranu. Onummre
CTPYKTYPY M CBOMCTBA MPYKUH MOCIIC TEPMUIECKON 00pabOTKH.

5. B typbunoctpoeHuu ucnonp3yT craiab 40X12H8T'8M®Db (O1481). Ykaxure cocras
U OMpEJeNIUTe TPYIILY CTAIU 10 Ha3HadeHHto. HazHaubTe pexxum TepMudeckoil 00paboTKu U
oOocHyiiTe ero. OmnummTe CTPYKTYyp Iocie TepMuueckod oOpaborku. Kak Bimser
TeMIepaTypa HKCIUTyaTalluy Ha MEXaHUYECKHE CBOICTBA TaHHOM CTalIH.

Bapuant 5

1. Borueprure amarpaMMmy COCTOSHHS KeJe30-KapOuj jkenes3a, YKaXHTe CTPYKTypHbIE
COCTABJIAIOLIME BO BCEX OOJACTIX JUArpaMMbl, OMNMILUTE MPEBPALICHUS M IOCTPOHTE
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHHeM MpaBuia (a3) uid cmiasa, cogepxamiero 1,1 % C.
KakoBa cTpykTypa 3TOro cmjaBa Npd KOMHATHOW TeMmIepaType M Kak JTOT CIUIaB
Ha3bIBACTCS.

2. Ilpu HenpepbIBHOM OXJIAKJICHHUH CTadu Y 8 MOoJiydeHa CTPYKTypa TPOCTUT + MapTEHCHUT.
Hecute Ha nuarpaMMy HM30TEpMHUYECKOTO MPEBpAIIECHUs ayCTEHHTAa KPUBYIO OXJIAXKIEHUS,
o0ecrneuymnBarIlyl0 MOJIy4eHHE MJAHHOM CTPYKTYphl. YKaKUT€ HWHTEpPBAJIbl TEMIEpPaTyp
NPEBPALCHUN U OMUIINTE XapaKTep MPEBPALCHHS B KaX/10M U3 HUX.

3. Kparko u3I0XKHUTE CYHIHOCTb MpOLECCa MKHUAKOCTHOIO BBICOKOTEMIIEPATYPHOTO
[IUaHUPOBAHUS U IPUMEHSIEMOH MOCIIe [IMAHUPOBAHMS TEPMUYECKON 00pabOTKH.

4.  Jlns m3roroBnenus (pes BeiOpana cranb 9XC. YkakuTe COCTaB M ONMPEAeIUTe TPYIIy
CTaJM 1O Ha3zHaueHuto. Ha3HaubTe U 000CHYITE peKUM TepMUUECKON 00pabOTKH, OOBICHUB
BIMSIHUE JIETUPOBAaHUS Ha IPEBPALICHUS, MPOUCXOAALIME IpPU TEPMHUECKOW 0OpaboTke
naHHoOM cramu. ONUIIMTE MHUKPOCTPYKTYpY U CBOWCTBa (hpe3 mocie TepMUYECKOH
00paboTKH.

5. JAns 5IeMEHTOB CONPOTHUBICHMS BbIOpaH crutaB Manranud MHMi3-12. Paciuudpyiite
COCTaB CIUIaBa M YKAXKUTE, K KAKOH IpyIIe OTHOCUTCS JAaHHBIA CIUIaB IO Ha3HAYEHHIO.
Onumure CTPyKTypy U 3IEKTPOTEXHUUYECKUE XapaKTEPUCTUKH 3TOTO CIJIaBa.

Bapuant 6

1. Belueprure nuarpaMMy COCTOSTHUSI >K€J€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIIONIME BO BCEX OONACTAX IUArpaMMbl, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO HarpeBaHus (C mpuMeHeHHeM mpaBuia (a3) s cmiasa, comepsxkamiero 0,5 % C.
KakoBa cTpykTypa 5TOro cruiaBa TIpH KOMHATHON TeMmIeparype M Kak O3TOT CIUIaB
Ha3bIBACTCH.

2. Beiueprure auarpamMmy H30METPHUYECKOTO IMPEBPAILICHHUS ayCTEHUTa ANs cTaiu Y.
Hanecure Ha Hee KpHUBYI pEKHMa H30TEPMHUYECKONH 00pabOTKH, obOecreunBaromen
nonyuenue tBepaoctu 200 HB. Ykaxure, Kak 3TOT pekKUM Ha3bIBA€TCs M Kakas CTPYKTypa
MOJTy4aeTCs B IaHHOM CITy4ae.

3. Hasnaubre pexxum o0pabotku mectepuu u3 cranu 40XI'P ¢ TBeprocTbio 3y0a, paBHOM
56...58HRC. Onummure MHKPOCTPYKTYPY M CBOMCTBAa MOBEPXHOCTU 3y0a M CEpIIIEBUHBI
[IECTEPHH MOCJIe TEPMHUECKON 00padOTKH.

4.  Jlns M3roTOBJICHHsI MPOIIMBOYHBIX MyaHCOHOB BbIOpaHa ctanb P18. Ykaxwute cocra
CTalli W ONpEAENUTE, K KaKOH Irpymme Mo Ha3HAYeHUIO0 OTHOCUTCS JaHHas craib. HazHadbTe
U OOOCHYWTE pPEXKHM TEPMHUUECKOW OOpabOTKHM OOBSCHHUB BIMSHUE JIETUPOBAHHS Ha
MpEeBpaIIeHHs], MIPOUCXOJSIINE MPU TePMUUECKOH 00paboTKM maHHON cramu. Onummre
MUKPOCTPYKTYPY U CBOMCTBA Pa3BEPTOK MOCIIE TEPMUUECKON 00pabOTKH.

5. Jlnsa TpyOOmpoOBOAOB MPOIIMBOYHBIX IyaHCOHOB wucmonb3zyercs ctanb 09X14H16b
(BN694). YkaxxuTe cOCTaB U ONMpPEACIUTE TPYIITY CTAJIM MO HazHaueHut0. HazHaubTe pexum
TEPMHUYECKON 00pabOTKHM U mpUBEIUTE ero 00ocHOoBaHHE. ONUIINTE BIUSIHUE TEMIIEPATyPhI
Ha MEXaHUYECKHE CBOMCTBA CTAIU. YKAXKUTE MUKPOCTPYKTYPY CTald MOCJIE TEPMUUYECKOU
00paboTKu.



Bapuanr 7

1. Belueprure nuarpaMMy COCTOSTHUSI >K€J€30-KapOu jkeje3a, YKaKHUTe CTPYKTypHbIE
COCTaBJIAIOLIME BO BCEX OOJACTSX JUArpaMMBbl, OMHIIUTE MPEBPALICHUS H TOCTPOMTE
KpUBYIO OXJIaX/IeHUs (C MpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 0,7 % C.
KakoBa cTpykTypa 3TOro cruiaBa IpH KOMHATHOM TeMIEpaType M Kak 3TOT CIUIAB
Ha3bIBAETCS.

2. Beplueprure auarpamMmy HM30METPHUYECKOIO IPEBPALICHUS ayCTEHUTa A cTaiu Y.
Hanecure Ha Hee KpHUBYIO pEKHMa H30TEPMHUUYECKONH 00pabOTKH, obOecreunBaromen
nonyyenue teepgoctu 20...25HRC. Vkaxwute, Kak 3TOT pPEKUM Ha3bIBa€TCi M Kakas
CTPYKTYpa IOJIy4aeTcsl B JAHHOM CIIydae.

3. HasznaubTe TemmepaTypy 3aKallkM, OXJaXJAIOUIYI0 Cpely M TemIepaTypy OTIIyCKa
peccop u3 cranm 650, KoTopele HOJDKHBI UMeTh TBepaocth 45...50HRC. Onwummre
MUKPOCTPYKTYPY U CBOMCTBA.

4. B pesynbpTaTe TEPMUYECKOW M XHUMHUKO-TEPMHYECKOW OOpaOOTKH IIECTEPHU TOJDKHBI
IIOJIYYUT TBEP/bIM U3HOCOYCTOMYMBBIA ITOBEPXHOCTHBIN CIIOM IIPU BS3KOU cepauesBuHe. s
M3TOTOBJICHHS UX BhIOpaHa ctanb 18XI'T. YkaxkuTe cocTaB M ONpeaeauTe Tpynny CTaja 1Mo
Ha3HAYCHUIO, Ha3HAYbTe M OOOCHYHTE pEXKHUM TEPMUYECKOH U XHMHUKO-TEPMUYECKOMH
00paboTKH, OOBSICHUB BIMSHUE JIETUPOBAHUS Ha IMPEBPAILLEHUS, NMPOUCXOMAIINE HAa BCEX
JTanax TePMHUYECKOW 0O0pabOTKM MaHHOH cTanu. ONMIINTE MHUKPOCTPYKTYpPY M CBOWMCTBA
MOBEPXHOCTU U CEPALIEBUHBI MIECTEPHH MOCIIE TEPMUUYECKON 00pabOTKH.

5. Jlns HEKOTOpBIX JeTajel TOYHBIX MPUOOPOB BHIOpAH CIUIaB JIMHBAP. YKAXKHUTE COCTAB
U ONpeAeuTe K KakKoW Trpymnmne OTHOCUTCA JaHHBIM CIUlaB 10 HaszHadeHuo. Onuiure
BIMSHUE JIETUPYIOIIMX 3JIEMEHTOB HAa OCHOBHYIO XapaKTEPUCTHKY CIIJIaBa W IPUYUHBI
BBIOOpA JAHHOTO CILIaBa.

Bapuant 8

1. Borueprure auarpamMMmy COCTOSHHS KeJe30-KapOup jkesnes3a, YKaXHTe CTPYKTypHbBIE
COCTaBJISIIOLIME BO BCEX OONACTAX JuarpaMMbl, ONUIIMTE MPEBpAIICHUS U IOCTPOMTE
KPHUBYIO OXJIQXJEHHs (C MpUMEHEeHHueM mpaBuia ¢a3) i cmiasa, cogepxamiero 0,5 % C.
KakoBa cTpykTypa 3TOro cmjaBa OpU KOMHATHOW TeMIEparype M KakK 3TOT CILIaB
Ha3bIBACTCS.

2. BprueptuTe nmarpaMMmy HM30METPUYECKOrO MPEBpAlICHUS ayCTEHHTa ISl CTalud Y 8.
Hanecutre Ha Hee KpHBYIO peXHMa H30TEPMHUYECKON 00paboTku, obecneuuBaromen
nonyuenre tBepaoctd SOHRC. YVkaxute, kak 3TOT peXUM HaA3bIBAETCS U Kakas CTPYKTypa
MOJIy4aeTCs B JaHHOM citydae. ONUIINTE CYIIHOCTh IPOUCXOASIINX IPEBPAILIEHUH.

3. B d4em mpeuMmyniecTBa M HEAOCTATKU YIPOUHEHUS CTAJIbHBIX M3JEJIHUNA MPU HarpeBe
TOKaMH BBICOKOW 4aCTOTHI [I0 CPABHEHUIO C YIIPOUHEHUEM METO/I0M LieMeHTanuu. HazoBure
MapKH CTaJi, IPUMEHSIEMbIE JJIs1 ITHUX BUIOB 00OpaObOTKH.

4. Jlna wmsroroBneHus m1abepoB BblOpaHa cranb XBS. Ykaxure cocTaB M ONpeAeinTe
TPYIITY CTAJIA 10 HA3HAYEHHUIO, Ha3HAYBTE M OOOCHYHTE PEKUMBI TEPMUIECKON 00pabOTKH.
OnumuTe CTPYKTYpY M CBOMCTBA IOCIIE TEPMUUECKOH 00pabOTKH.

5.  Ha3naubTe MapKy »apoNpOYHOU CTaU (CHIBXPOM) JIJISl KJIAITaHOB aBTOMOOWMIIBHBIX U
TPAKTOPHBIX JBUTaTeNeld HEeOOJBIION MOIIHOCTH. YKaXHTe cocTaB cTaiu. HasHaubre
PEKHUMBI TepMUYECKOW 0OpabOTKM M ONUIINTE CTPYKTYpy M CBOMCTBAa CTajdM MOCie
TEPMUYECKOI 00paboTKH.

Bapuant 9
1. Belueprure nuarpaMMy COCTOSHUSI >K€JI€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBJIAIOLIME BO BCEX OOJACTAX JUArpaMMBbl, OMNHIIUTE MPEBPALICHUS H TOCTPOHTE
KpUBYIO OXJIaXJIeHUs (C MpUMEHeHueM mpaBuia (a3) ans criasa, coaepxaiiero 4,5 % C.
KakoBa cTpykTypa 5TOro cruiaBa IpH KOMHATHON TeMmIeparype MW Kak O3TOT CIUIaB
Ha3bIBACTCH.



2. BblueptuTe AMarpaMMy H30METPUYECKOTO MPEBPAILIEHUS AYCTEHUTA 3BTEKTHOUIHOU
CTali W HAaHECUTE Ha Hee KPHUBYID peXUMa HU30TEPMUYECKOro oOTxura. Onummre
MPEBPAICHHSI U MTOJIy9aeMYI0 TIocyie Takol 00paboTKU CTPYKTYpY, €€ CBOMCTBA.

3. BriOGepere yriepoaucTyio cTaib JUisi U3TOTOBJICHHS HamWIbHUKOB. HazHaubTe pexum
TepMHUECKOl 00paboTku. OMUIINUTE CYIIHOCTh MPOUCXOSAIINX MPEBPAIICHUN, CTPYKTYPY U
CBOMCTBA MHCTPYMEHTA TIOCIIE TEPMUIECKO 00pabOTKH.

4. B pesynbprare TepMHUECKOW OOpaOOTKH TPYKHUHBI JOJDKHBI TOJIYYUTH BBICOKYIO
ynpyroctb. [|jist u3roroBiaeHus ux BeioOpana crainb SOXI'DA. Ykaxure coctaB, Ha3HaYbTE U
00OCHYHTE pEKUM TEpPMHUECKOH 00paboTKH, OOBSCHWUB BIMSHUE JICTUPOBAHHUS Ha
MIPEBPAIICHHS, TPOUCXOANINE TPH TEPMHUUECKOW 00pabOTKM MaHHOM cramu. Onumure
MUKPOCTPYKTYPY U CBOMCTBA MPYKHUH IMOCIIE TEPMHUECKON 00padOTKH.

5. Jnsa peraneit, paboTalomux B OKUCIUTEIBHON aTMocdepe, mpumeHsiercs ctainb 12X13.
YKaKuTE COCTaB U OMPEENIUTE KIACC CTalu Mo cTpyKType. OObSICHUTE Ha3HAUYEHUE XPOMA B
JIAHHOM CTaJIM U 0OOCHYITE BHIOOP MapKH CTaJIH JIJIsl TUX YCJIOBHH pabOTHI.

Bapuant 10

1. Borueprure amarpaMMmy COCTOSHHS KeJe30-KapOup jkesies3a, YKaXHTe CTPYKTypHbBIE
COCTaBJISIIOLIME BO BCEX OONACTAX JUarpaMMmbl, ONUIIMTE MPEBpAIICHUS U MOCTPOMTE
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHueM MpaBuia ¢a3) uid cmiasa, cogepxamiero 0,6 % C.
KakoBa cTpykTypa 3TOro cruiaBa NpuU KOMHATHON TeMmIepaTrype M Kak O3TOT CIUIaB
Ha3bIBACTCS.

2. UYro Takoe HopmanuzamusA. Mcnonb3ys OuUarpaMMy COCTOSIHUSL JKEJI€30-I[EMEHT,
YKQXHUTE TeMmIepaTypy HopMainuzauuu cranu 45 u cranmum Y12. Onumunre npeBpaiieHus,
MIPOUCXOASAIINE B META/UIaX MPH BHIOPAHHOM PEKUME 00pabOTKH, MOTYyIaeMYIO CTPYKTYpPY U
CBOMCTBA.

3. Ha3znaubTe TemmepaTypy 3aKallkM, OXJaKTAIOUIYI0 Cpely U TemIepaTypy OTIIycKa
pe3b00BBIX KamuOpoB U3 ctainu Y 10A. onuIIUTe CYIIHOCTh NMPOUCXOASIINX MPEBPAIICHUN 1
TBEPJIOCTh HHCTPYMEHTA MTOCJIE TEPMUUYECKONH 00pabOTKH.

4. B pe3ynabrare TepMUYECKOH OOpabOTKM TATH JOJDKHBI IOJYYUTHh MOBBIIICHHYIO
MIPOYHOCTH MO Bcemy ceueHuto (TBepaocth 250...280HB). Jlns u3roroBneHust ux BbHIOpaHa
ctasib 30XM. VkaxuTe cocTaB U ONPENEINUTE IPYNIy CTAIM [0 Ha3HAYEHUIO, HA3HAYbTE U
000CHYHTE pEeXUM TEPMHYECKON 00pabOTKH, OOBSACHUTE BIUSHHE JIETHPOBAHMUS Ha
IpEeBpaliCHUsT TP TEPMHUECKOW 00paboTKu AaHHOW cranu. OnummTe CTPYKTYpy U
CBOMCTBA CTaJIM TIOCIIe TEPMUIECKON 00pabOTKH.

5. Hns neraneil, paboTalomMX B KOHTAKTE€ C KPENKHUMM KHUCIOTaMH, BbIOpaHa cCTaib
12X17. Ykaxure coctaB u onpeaenute kiaacc craau. OObSICHUTE MPUYNHY BBEICHUS XpoMa
B 3Ty CTaJIb U 00OCHYHTE BHIOODP JAHHOM CTaJIM JJIs1 YKa3aHHBIX YCIIOBHM paOOTHI.

Bapuanr 11

1. Belueprure nuarpaMMy COCTOSHUSI >K€JI€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIIONIME BO BCEX OONACTAX IUArpaMMbl, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO OXJIaXJIeHUs (C mpUMEHeHueM mpaBuia (a3) ans crjasa, coaepxaiiero 5,5 % C.
KakoBa cTpykTypa 5TOro cruiaBa IpH KOMHATHON TeMmIeparype M Kak O3TOT CIUIaB
Ha3bIBACTCH.

2.  Pexymmii uHCTpyMeHT u3 ctamu Y10 Obu1 meperper mpu 3akaike. Uem BpeneH
NEeperpeB U Kak MOXHO HCIpPaBUTh 3TOT AedekT. [IponsBenure ucnpapieHue CTPYKTYphl U
Ha3HAYbTE PEXKUM TEPMHUYECKON 00pabOoTKH, O00OecreunBarOmuil HOPMAIbHYIO paboTy
MHCTpyMeHTa. ONUIINTE €r0 CTPYKTYPY U CBOMCTBA.

3. Ha3naubTe TeMmmepaTypy 3aKalikd, OXJaXIAIOIIYI0 CpeAy U TeMmIepaTrypy OTIycKa
mnuiek u3 cramu MCt6, koTopsie AOJKHBI MMeTh TBepAaocTh 207...230HB. Onummrte
MUKDPOCTPYKTYPY U CBOMCTBA.



4. Jlnsg W3roTOBJIEHUS TNPOIIMBOYHBIX MyaHCOHOB BbIOpaHa ctanb P18KS®D2. Vkaxwure
COCTaB W OINpEAeNHUTe IPyMNIy CTaIM IO Ha3HAYEHUIO, Ha3HA4YbTe€ U OOOCHYHTE pEeXUM
TEPMUYECKON  00pabOTKM, OOBSICHUB BIMSHHE JIETHPOBAHUS HA  IPEBPALICHUA,
MPOUCXOMAAIINE Ha BCEX JdTamax TEPMHUYECKOW 00padoTku maHHOW cramu. Onuimmre
MHUKPOCTPYKTYPY M CBOMCTBA ITyaHCOHOB IOCJIE TEPMUYECKON 00pabOTKH.

5. Jlns peoctaTHBIX MpuOOpOB BhIOpaH crutaB koHcTaHTaH MHMn40-1,5. Pacmmdpyiite
COCTaB, YKaXHTE€ K KaKOW Tpylme OTHOCHTCS J3TOT CIUIAaB MO HAa3HAYCHHUIO, OIMIINTE
CTPYKTYPY U XapaKTEPUCTUKH 3TOTO CILJIaBa.

Bapuant 12

1. Borueprure auarpamMmy COCTOSHHS Kele30-KapOup jkenes3a, YKaXHTe CTPYKTypHbBIE
COCTABJIAIOLIME BO BCEX OOJACTIX JUArpaMMbl, OMMILUTE MPEBPALICHUS M IOCTPOHTE
KPHUBYIO OXJIQXJEHHs (C MpUMEHEeHHeM MpaBuia (a3) uid criasa, cogepxamiero 1,9 % C.
KakoBa cTpykTypa 3TOro cmjaBa Npud KOMHATHOW TeMmIepaType M Kak JTOT CIUIaB
Ha3bIBACTCSL.

2. Hcnonw3ys quarpaMMy COCTOSTHHSI JK€JI€30-LIEMEHT U IpauK 3aBUCUMOCTH TBEPAOCTU
OT TEMIIEpaTypbl OTIYCKa, Ha3HAYbTE PEXHM TEpMHUUECKOM 00paboTku (TemmepaTypy
3aKaJIK{, OXJIXKJAIOUIYI0 CpPely U TeMIepaTypy OTIyCKa) pa3lIM4HbIX MPUCIOCOOJIEHUN U3
cranu 45, koropele noJkHBI MMeTh TBepaocTh 28...30HRC. Onummre npespamieHus,
IPOMCXOAIINE Ha BCEX ATANax TEPMUUYECKON 00pabOTKH, U MOITy4aeMyto CTPYKTYpY.

3. Jns OTNMBKM JeTaliell aBTOMOOWJEH M psja MaluH, pabOTaloUMX B YCIOBUAX
JUHAMUYECKUX Harpy3oK, UCIOJb3YIOT KOBKHME UyryHbl. Ha3HaubTe MapKy 4yryHa, yKaxure
cocraB, 00paboTKy, CTPYKTYPY U MEXaHUYECKUE CBOWCTBA.

4. Jlnga wm3roTroBieHHs WITaMIOB OOpa0aTHIBAIOIIMX METAII B TOPAYEM COCTOSIHUU
BeiOpana cranb SXHT. VYkaxute cocraB, Ha3HaybTe PEKUM TEPMHUUYECKOH 0OpabOTKH,
IPUBEIUTE €ro OOOCHOBAaHUE, OOBACHUB BIMSHUE JIETMPOBAHUS Ha IPEBpAllCHUS,
NPOUCXOIAIINE TPH TEPMHUECKOW 00paboTke naHHOM cTanu. ONHIIUTE CTPYKTYpy H
CBOMCTBA METAJIJIOB MOCJIE TEPMHUIECKON 00pabOTKH.

5. B mammHocTpoeHun wucnonb3yercs cranp LIX15. Vkaxute cocraB u ompenenure
Ipyniy cTajau 1o HazHadyeHuto. HazHaubTe pexxuM TepMHUECKOW 0O0paOOTKM M HpPUBEAUTE
ero obocHoBanue. ONUIINTE CTPYKTYPY U CBOMCTBA CTAIH MTOCIIE TEPMUYECKON 00pabOTKH.

Bapuant 13

1. Belueprure nuarpaMMy COCTOSTHUSI >K€J€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBJIAIOLIME BO BCEX OOJACTAX JUArpaMMBbl, OMHIIUTE NPEBPALICHUS M TOCTPOHTE
KpUBYIO OXJIaX/IeHUs (C MpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 3,1 % C.
KakoBa cTpykTypa 3TOro cruiaBa IpH KOMHATHOM TeMIEpaType M Kak 3TOT CIUIaB
Ha3bIBACTCS.

2. Bplueprure auarpaMmy HM30METPHUYECKOIO IPEBPALIEHUS ayCTEHUTa I cTaiu Y.
Hanecure Ha Hee KpHUBYI pEKHMa H30TEPMHUYECKONH 00pabOTKH, obOecreunBaromen
nonyuenue tBepaoctu 25HRC. Vkaxute, Kak 3TOT peKUM Ha3bIBaeTCs U Kakas CTPYKTypa
MOJTy4aeTCs B IaHHOM CITy4ae.

3. HasnaubTe peXUM TEPMUYECKOH M XUMHUKO-TEPMUYECKOH OOpabOTKH IIECTepHH U3
crtamu 20X ¢ tBepmocThio 3yba 58...62HRC. Onummure MHUKPOCTPYKTYpY M CBOMCTBa
MOBEPXHOCTHU M CEPILIECBUHBI 3y0a 1ocie TepMUIECKONH 00pabOTKH.

4. B pesynpTaTe TEepMHUYECKOW OOpaOOTKH TPYKHWHBI JTOJDKHBI TOJTYYUTh BBICOKYIO
ynpyroctb. st ux usrorosnenus BoiOpana cranb 70C3A. YKakuTe cOCTaB U ONPEACIUTE
TPYIITy CTajau MO Ha3zHadeHuto. HazHaubTe M 00OCHYHTE peXUM TEPMUUYECKONH 00pabOTKH,
OOBSICHUB BIIMSHHUE JISTUPOBAHUS Ha TNPEBPALICHUSA, MPOUCXOIAIINE MPH TEPMHUUYECKON
00paboTkn crtamu. OnUImMTE CTPYKTYPY W CBOMCTBA TPYXHH TOCIE TEPMUUYECKON
00paboTKu.



5. Jlns U3rOTOBJIEHUS MOCTOSIHHBIX MarHutoB ceueHueMm 50x50 mm BbiOpan cmaB EXS.
VYkaxute cocTaB M TpyIIly CIUIaBa MO Ha3HadyeHWIo. HazHaubTe peXUM TEPMUUYECKOM
00paboTKH, MpUBEANUTE ero 00OCHOBAaHHME M ONMUILIUTE CTPYKTYPY CIUIaBa MOcie 00pabOTKH.
OO0BsicHUTE, TOYEMY B JAHHOM CIIy4ae HeJb3sl IPUMEHSTh cTaib Y 12.

Bapuant 14

1. Borueprure amarpaMMmy COCTOSHHS KeJe30-KapOup jkeies3a, YKaXHTe CTPYKTypHBIE
COCTABJIAIOLIME BO BCEX OOJACTIX JUArpaMMbl, OMNMILUTE MPEBPALICHUS M IOCTPOHTe
KPUBYIO HarpeBaHus (c MmpuMeHeHHeM mpaBuia (a3) ans cmiasa, coxepxamero 0,8 % C.
KakoBa cTpykTypa 3TOro crulaBa IpH KOMHATHOM TeMIEpaType M Kak 3TOT CIUIAB
Ha3bIBACTCS.

2. C noMoIpl0 AuMarpaMMbl COCTOSIHME jKele30-KapOup kene3a rpaduka 3aBUCUMOCTU
TBEPJOCTH OT TEMIepaTypbl OTHYCKa Ha3HA4YbT€ pPEKUM TEPMHUUYECKOH 00paboTKu
(TemmepaTypy 3aKalkH, OXJaXIAIOLIYI0 Cpelly U TEeMIIepaTypy OTIYCKa) M3AEIUNA U3 CTalu
50, koropble OOMKHBI MMETh TBepaocTh 230...250HB. Onummurte MHKPOCTPYKTYpy U
cBoiicTBa cranu S0 mociie TepMUYECKOi 00pabOTKH.

3. BeiGepure yrimepoamcTyio cranb Ui pa3BepToK. Ha3zHaubTe pexHUM TEpMHUYECKOM
00pabOTKH, ONMILUTE CYIIHOCTh MPOMCXOIAIIMX HPEBpAIlEHUH, CTPYKTypy M CBOWCTBa
MHCTPYMEHTA.

4. B pesynprare TEpMHUECKOW OOpaOOTKM IIECTEPHU MOKHBI TOJYYHTH TBEPIbIH
U3HOCOYCTOWYMBBIN CJIOM Tpu BSI3KOM cepaueBuHe. J[nsg M3roToBieHHs BBIOpaHa CTallb
12XH3A. Ykaxure cocTaB v ONPEACIIUTE TPYIINY CTaIM 10 Ha3HayeHuto. HazHaubTe pexxum
TEPMUYECKOH, XUMHKO-TEPMHUECKOM 00pabOTKH, MpHBeIuTe ero 000CHOBaHHE, OOBSICHUB
BIMSHUE JICTUPOBAHMSA HA IPEBPAIICHHs, NMPOMCXONAIIEE Ha BCEX JTanmax TEPMUYECKOU
00paboTku maHHOW cranu. ONMIINTE CTPYKTYpYy M CBOMCTBAa CTalld IOCIE TEPMUUYECKON
00paboTKH.

5. JAns u3roToBIIEHUS JeTaliel, paboTalomuX B aKTUBHBIX KOPPO3UIMHBIX cpefax, BEIOpaHa
ctanb 08X17T. Ykaxkute cocTaB U onmpenenuTe TPynIy cTajiy 1Mo HazHaueHnut0. OObICHHUTE
Ha3Ha4YCHUE JIETUPYIOIINX 3JIEMEHTOB, BBEJIEHHBIX B 3TY CTaJIb.

Bapuanr 15

1. Belueprure nuarpaMMy COCTOSHUSI >K€JI€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTABJIAIOLIME BO BCEX OOJACTAX JUArpaMMBbl, OMNHIIUTE MPEBPALICHUS M TOCTPOWTE
KpUBYIO OXJIaXJEeHUs (C MpUMEHeHueM mpaBuia (a3) ans criasa, coaepxamero 4,3 % C.
KakoBa cTpykTypa 3TOro cmjiaBa Ipu KOMHATHOM TeMIiepaType M Kak 3TOT CILIaB
Ha3bIBACTCS.

2.  C nomouipl0 auarpamMmbl COCTOSTHHE JKE€JI€30 LIEMEHTOB OIPEAEIUTE TEMIIEpaTypy
HOpMaju3aluy, OTXKUra M 3akaikd s ctaau Y 10. OxapaktepusyWTe 5TH BB
TEPMUYECKO 00pabOTKH U OMMILIUTE CTPYKTYPY M CBOIMCTBA CTAIM IMOCIE KAXKJIOTO PEeXKUMA
00paboTKH.

3. BeiOepure yriaepoaucTyio cTaib Ui M3TOTOBJIECHMs muil. Ha3HaubTe pexum
TEPMHUECKON 00pabOTKH, OMUIINTE CYITHOCTh MPOUCXOIALINX MPEBPALICHUM, CTPYKTYpPY U
CBOMCTBAa HHCTPYMEHTA.

4. Jlns W3rOTOBJEHUS JeTajedl IITaMIoB, O0Opa0aTHIBAIOMIMX METAUI B TOpsYEeM
cocTosHuy, BblOpaHa cranb SXHMA. VkaxuTe cocraB, Ha3HAubTe U OOOCHYHTE PEKUM
TEPMUYECKONH  00pabOTKH, OOBSICHUB BIMSHUE JISTHPOBAHWS Ha  TPEBPAIICHUS,
NPOUCXOAIINE MPH TePMHUECKOW 00paboTke 3Toi cTanu. ONUIIUTE MHKPOCTPYKTYPY H
CBOMCTBA MITAMITOB TTOCJIE TEPMUUYECKONH 00pabOTKH.

5. Ha3naubTe HepKaBEIONIYIO CTalb Uil pabOThl B claboarpeccUBHBIX cpenax (BOJHBIE
pacTBopbl cojied W T.m.). [lpuBenmuTe XWUMHUYECKHUH COCTaB CTalld, HEOOXOIUMYIO
TEPMUYECKYI0 O0pabOTKy M MOJydaeMyto CTpYKTypy. OObscHuUTE (PU3MUECKYIO TPUPOIY
KOPPO3HUITHON YCTOMYHUBOCTH CTaJIU U POJIb KaXKIOTO JIETUPYIOLIETO 3JIEMEHTA.



BapuanTt 16

1. Berueprure nuarpaMMy COCTOSHUS JKEJIe30-KapOwa jkeje3a, YKaKHUTE CTPYKTYpHBIC
COCTaBJISIIOLIME BO BCEX OO0NACTAX JuarpaMMmbl, ONUIIMTE NPEBpAIICHUS U MOCTPOITe
KPHUBYIO OXJIQXJEHHs (C MpUMEHEeHHeM IpaBuia (a3) uid ciiasa, cogepxamiero 1,6 % C.
KakoBa cTpykTypa 3TOro cruiaBa NpuU KOMHATHON TeMmIepaTrype U Kak O3TOT CIUIaB
HA3bIBACTCSI.

2. Hcnonw3ys auarpamMmy COCTOSIIYIO 3JKeJIe30-KapOuja Kele3a KPUBYIO H3MEHEHHS
TBEPJAOCTH B 3aBUCHUMOCTH OT TEeMIIEpaTyphl OTIYCKa, HA3HAYBTE PEKUM TEPMUUYECKOU
00paboOTKK I yrJIepoAuCTOM cTtamu 45, HeoOXoaumple IJis OOeCredYeHHUs: TBEPAOCTH
550HB. OnumuTe npeBpalieHus , Ha BceX 3Tanax TepMUYEeCKoil 00paboTKH, U MOIy4aeMyIo
nmocyie 00padoOTKH CTPYKTYPY.

3. Ha3zmaubTe TemmepaTypy 3aKallKi, OXJKIAIOUIYI0O Cpely U TeMIepaTypy OTITyCKa
M3MEPUTEIIBHOTO MHCTPYMEHTa M3 cTanu Y9A. Onumure MUKPOCTPYKTYPY U TBEPIOCTH
MHCTPYMEHTA MOCJIe TEPMUYECKON 00paboTKH.

4. Jlns wmsrotoBneHus mpecc-popm BeiOpaHa crane 3X2B8. VYkaxure coctaB wu
OTpeeNuTe TPYIITY CTAIH MO Ha3HadeHWi0. HazHaubTe U OOOCHYWTE PEXUM TEPMUUIECKOM
00paboTKH, OOBSCHUB BIWSHHE JICTHPOBAHWS Ha TMPEBPAIICHHS, MPOUCXOANINE TPU
TepMHUecKoil 00paboTke naHHOW cramu. OnuIIUTe CTPYKTYpY U CBOMCTBa mpecc-hopm
MOCJIC TEPMUYECKON 00pabOTKH.

5.  JAns HEKOTOphIX NMpHOOPOB TOYHOM MeXaHMKH BbIOpaH crutaB mHBap H36. Ykaxkute
COCTaB M OIpeAeNuTe TPYMNIy cIijlaBa Mo HazHadeHuio. ONUIINWTE BIUSHUE JIETHPYIOLIUX
DJIEMEHTOB HAa OCHOBHYIO XapaKTEPUCTUKY CIUIaBa M MPHYMHBI BHIOOpA JAHHOTO CIiaBa (B
CBSI3W C aHOMAJIMEH U3MEHEHUs KO3(PPUIIUEHTAa TEPMUIECKOTO PACIIIUPEHUS).

Bapuant 17

1. Boueprure auarpaMMmy COCTOSHHS KeJe30-KapOup jkesnes3a, YKaXHUTe CTPYKTypHbBIC
COCTaBJISIIOLIME BO BCEX OONACTAX JuarpaMMbl, ONUIIMTE MPEBpAIICHUS U MOCTPOMTE
KPHUBYIO OXJIQXJEHHs (C MpUMEHeHHueM mpaBuia ¢a3) i cmiasa, cogepxamiero 0,3 % C.
KakoBa cTpykTypa 3TOro cruiaBa Npud KOMHATHON TeMmIepaTrype U Kak O3TOT CIUIaB
Ha3bIBACTCSL.

2. Ilocne 3akainku yriepoaucTON CTalIH ObUIa MOMydYeHa CTPYKTypa MAapTEHCHUT + IIEMEHT.
Hanecute Ha  auarpaMMy  COCTOSIHMSI — JKEJI€30-LIEMEHT  OpAUHATY  (IIPUMEPHO)
oOpabaTbiBaeMON CTanM, YKaXHUTE€ TEMIIEpaTypy €€ HarpeBa moja 3akanky. Onummure
IIPEBPALIEHMS], KOTOPbIE IPOU3O0LIUIH IIPH HATPEBE U OXJIAKIEHUU CTAJIH.

3. Ha3znaubTe TemmepaTypy 3aKallkM, OXJaKIAIOUIYI0 Cpely W TemIepaTypy OTIIycKa
3youn u3 cranu Y8. OnummTe CTpYKTypy M TBEPJAOCTh MHCTPYMEHTA IOCIE TEPMHUYECKOU
00paboTKH.

4. B pe3ynpTare TEpPMHUYECKOH OOpabOOTKM MOIYOCH JOJDKHBI HMOJIYYUTH MOBBIIICHHYIO
MIPOYHOCTh MO Bcemy cedeHuto (TBepaocth 230...280HB). Jlns m3roToBieHusi BbIOpaHa
ctanib 40XHP. Vkaxure coctaB um ompenenuTe Ipymniy CTald N0 HazHaueHHto. HaszHaubTe
PEKUM TEPMHUYECKON 0OpabOTKH, TPUBEIUTE €ro OOOCHOBaHWE, OOBSICHUB BIIMSHHE
JIETUPOBAHMS HA MPEBPAIICHUS, IPOUCXOISIINE TPH TEPMUUECKOI 00paboTKe TaHHOM CTaNH.
OnumuTe CTPYKTYPY U CBOMCTBA CTAJIM MTOCIIE TEPMUYECKONH 00pabOTKH.

5. Jlig HEKOTOpBIX ACTAJIEd B CaMOJIETO- U PAKETOCTPOCHUU IIPUMEHSIOTCS TUTAHOBbIE
CILTaBbI

BT3-1; BT14. VkaxuTe HuX COCTaB, Ha3HAYbTE PEXKHUM TEPMHUYECKOW OOpabOTKH U
o0ocHy#Te ero BbIOOp. ONMUIINTE MUKPOCTPYKTYPY CIUIABOB M MPUYUHBI UX HUCIIOJIb30BAHUS
B JAHHOH 00J1aCTH.

Bapuanrt 18



1. Beorueprure auarpamMmy COCTOSHHS KeJe30-KapOup jkeses3a, YKaXHTe CTPYKTypHbBIE
COCTaBJISIIOLIME BO BCEX O0NACTAX JuarpaMMmbl, ONUIIMTE MPEBpAIICHUS U MOCTPOITE
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHHeM mpaBuia ¢a3) i cmiasa, cogepxamiero 4,0 % C.
KakoBa cTpykTypa 3TOro cruiaBa NpuU KOMHATHON TeMmIepaTrype U Kak O3TOT CIUIaB
Ha3bIBACTCS.

2. BprueptuTe nuarpaMMmy HM30TEPMHYECKOrO MPEBpALICHUS] ayCTEHHTa IS CTalud Y 8.
Hanecure Ha Hee KpHBYIO peXHMa H30TEPMHUYECKON 00paboTku, obOecneuuBaromen
nonydenure tepaocti 450HB. Ykaxute, Kak 3TOT peKUM HA3bIBACTCS, OMUIIUTE CYIIHOCTh
IPEBpALICHNM, U KaKasi CTPYKTYpa [I0JIy4aeTcsl B JAaHHOM CIIydae.

3. Ha3znaubTe TemmepaTypy 3aKallkM, OXJaKTAIOUIYI0 Cpely U TemIepaTypy OTIIycKa
3youn u3 ctanu Y7. Onumure CynHOCTh MPOUCXOISIINX NPEBPaAIIeHU, MUKPOCTPYKTYPY U
TBEPJIOCTh HHCTPYMEHTA MTOCJIE TEPMUUYECKONH 00pabOTKH.

4. B pe3ynabTare TepMHUYECKOW OOpaOOTKM phIYard JOJHKHBI MOJYYUTH TMOBBIMICHHYIO
MPOYHOCTh MO BceMy ceueHuto (TBepaocth 28...35HRC).mys ux wm3roroBieHus BbIOpaHa
ctasib 35XMA. VkaxuTe cocTaB U ONPENENIUTE IPYNIy CTalIM 10 HazHayeHuto. HazHaubTe
PEXKUM TepMUUYECKOH 00pabOTKH, MPUBEIUTE er0 000cHOBaHME. ONMUIINTE MUKPOCTPYKTYPY
U CBOMCTBA CTaJIU MOCJIE TEPMHUECKONH 00pabOTKH.

5. Jlns W3roTOBIEHUS JETeH MOAIIMITHUKOB KauyeHHWs, Ha3HA4YbTe M OOOCHYWUTE PEXUM
TEPMUYECKON  00pabOTKH, OOBSICHUB BIMSHHE JIETHPOBAHUS HA  IPEBPALICHUA,
MIPOUCXOMSAIINE MPU TEPMHUIECKON 00pabOTKM JaHHOU cTaiu. ONUIINTE MUKPOCTPYKTYPY U
CBOWCTBA CTAJIM TIOCJIE TEPMUUECKOI 00pabOTKH.

Bapmuant 19

1. Belueprure nuarpaMMy COCTOSHUSI >K€Je30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTABJIAIOLIME BO BCEX OOJACTAX JUArpaMMBbl, OMNHIIUTE MPEBPALICHUS M TOCTPOHTE
KpUBYIO OXJIaX/eHUs (C MpUMEHeHHeM mpaBuia (a3) ans criasa, coaepxamero 3,8 % C.
KakoBa cTpykTypa 3TOro cruiaBa IpH KOMHATHOM TeMIEpaType M Kak 3TOT CIUIaB
Ha3bIBACTCH.

2. TpebOyercs mpou3BECTH MOBEPXHOCTHOE YIPOUHEHHE M3aenuid u3 cranu 15. Ha3znaubte
BUJ 00paOOTKH, OMUIINTE TEXHOJIOTUIO, TPOUCXOASAIINE B CTAIH MPEBPAILEHUs], CTPYKTYpY U
CBOMCTBA MOBEPXHOCTH U CEPIALIEBUHBI U3/1ETHS.

3. IlpyxunHa u3 ctanu 75 mocie NpaBUIbHO BBIMOJIHEHHOW 3aKAJKM M TOCIEIYIOIIETO
OTIIYyCKa UMEET TBEPAOCTh 3HAUUTEIBHO BBILIE, YEM 3TO IIPENYCMATPUBAETCS TEXHUUYECKUMHU
ycioBusiMU. UeM BbI3BaH 3TOT J1e(DEKT U KaK MOXKHO €ro MCIPaBUTh. YKAXKUTE CTPYKTYpPY U
TBEPAOCTh, KOTOPHIE BBICOKUE YIIPYTUE CBOMCTBA MIPYKHUH.

4.  Jlns W3roTOBJIEHUS MAalIMHHBIX METYMKOB M IUTamiek BbIOpaHa ctanb PODS. Ykaxute
COCTaB, Ha3HAUYbT€ M OOOCHYHTE pPEXUM TEPMHUECKOW OOpabOTKH, OOBSICHUB BIMSIHUE
JICTUPYIOIIUX 3JIEMEHTOB Ha MpEBpallleHus, TPOUCXOAIINE Ha BCEX ATarmax TePMUYECKOM
00paboTku. OnUIIMTEe MUKPOCTPYKTYPY U CBOMCTBA CTAJIM TIOCIIE TEPMUUECKO 00pabOTKH.
5. Jlns u3roToBIIEHUS CHJIOBBIX JIONATOK aBHALIMOHHBIX Ta30BbIX TYpOWH BHIOpaH CIJIaB
XH77THOP (12437b). YkaxuTe cOCTaB M OIpPENENIUTE TPYIIy CIUlaBa 110 HAa3HAYECHUIO.
HaznaubTe pexum TepMudeckoil o0OpabOTKM M ONMILUTE BIUSHUE TEMIIEpaTypbl Ha
XapaKTEPUCTHKU >KapOIPOUYHOCTH TOTO CIlJIaBa B CPABHEHUU C KapOIPOYHBIMU CTAIISIMHU.

Bapwuant 20

1. Belueprure numarpaMMy COCTOSTHUSI >K€J€30-KapOu jkeje3a, yKaKHUTe CTPYKTYpHbIE
COCTABJIAIOLIME BO BCEX OOJACTSX JUArpaMMBbl, OMNHIIUTE MPEBPALICHUS M TOCTPOHTE
KpUBYIO OXJIaXJIeHUs (C mpUMEHeHueM mpaBuia (a3) ans cmiasa, coaepxkamero 1,0 % C.
KakoBa cTpykTypa 95TOro cCrutlaBa THpH KOMHATHON TeMmIeparype MW Kak I3TOT CIUIaB
Ha3bIBACTCH.

2. Onumure, B 4YeM 3aKJIIOYAETCs HHU3KOTEMIEpaTypHas M BBICOKOTEMIIEpAaTypHas
TepMOXuMHUeckast 00paboTka KOHCTPYKIIMOHHOM cTanu. [louemy 3TOT mporecc mpuBOIUT K



IIOJIyUEHHUIO BBICOKOW MpPOYHOCTU cTaiu. Kakumu mpeumyniecTBaMM M HEJOCTaTKaMH
obyamaeT HHM3KOTEMIIEpaTypHas TEpMOMEXaHHueckas o00paboTka TI0 CpaBHEHHUIO C
BBICOKOTEMIIEPATYPHOI TepMOMEXaHNUECKOM 00pabOTKOM.

3.  VYkaxure TeMmMmeparypbl, B KOTOPBIX MPOMCXOJUT MPOLECC MPOYHOCTHOIO
azotupoBanusi. OOBSICHUTE TIOYEMY a30THPOBAHUE MPOU3BOJUTCS MPH TEMIEpaTypax HIDKE
500 u Bemme 700°C (Wcmonb3ys auarpamMmy COCTOSIHHS jKelle30-a30T). HazoBute mapku
cTajiel, IPUMEHSAEMBIX JUIsl a30TUPOBAHUS, U ONMIIUTE IOJHBIA LUK UX TEPMUUYECKOU U
XUMHUKO-TEPMUYECKON 00pabOTKH.

4. Jlnsg m3roToBIeHMs IUTAaMIOB BbiOpaHa ctanb 6XC. YKaXuTe COCTaB U ONPEACIHUTE
IpynIy cTaju o HazHadeHuto. HazHaubTe pexxum Tepmuueckoil 00paboTKu, MPUBEAUTE €TO
o0ocHoBaHue. OmnuIIMTE MHUKPOCTPYKTYPY M CBOHCTBa CTaJd TIOCIE TEPMUYECKOM
00paboTKH.

5. Ha3naubTe Mapky >KapoNpOYHOH CTald (CHJIBXPOM) JAJs KJIAIAHOB aBTOMOOMJIBHBIX
JIBUTATENCH HEOONBIIOW MOIIMHOCTH. YKaKHUTE COCTaB, Ha3HAYbTE M OOOCHYHTE PEKUM
TepMUYECKOoil 00paboTku cTamu. ONUIINTe MUKPOCTPYKTYPY W OCHOBHBIE CBOWMCTBA CTalU
MOCJIe TEPMUYECKON 00pabOTKH.

BapuanT 21

1. Borueprure amarpamMMmy COCTOSHHS Kele30-KapOup jkeies3a, YKaXHTe CTPYKTypHBIE
COCTaBJISIIOLIME BO BCEX OONACTAX JuarpaMMmbl, ONUIIMTE MPEBpAIICHUS U MOCTPOMTE
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHHeM IpaBuia ¢a3) uid cijasa, cogepxamiero 3,5 % C.
KakoBa cTpykTypa 3TOro cmjiaBa Opu KOMHATHOW TeMIEparype M KaK 3TOT CILIaB
Ha3bIBACTCS.

2. B crpyktype yraepoauctoit ctanu 30 mocie 3aKaaku He 0OHApYKMBAETCS OCTATOYHOTO
ayCTeHHMTa, a B CTpyKType ctanu Y12 nHabmonaercs 1m0 30 % ocTaToyHOro aycTEeHHTA.
OO0BsicHuTe MPUYMHY 3TOro sBieHHs. Kakoil 00paOOTKOW MOKHO YCTPAaHHTh OCTATOYHBIN
ayCTEHUT.

3. B pesynbrare TepMuyeckoid oOpaOOTKM HEKOTOPBIX JAeTajel MalluH JOJDKHBI UMETh
TBEPAbI H3HOCOYCTOMYMBBLIN ITOBEPXHOCTHBIM CJIOW NpHU BA3KOM cepaueBuHe. g ux
W3TOTOBJICHHS BhIOpaHa cTainb 15X®. YKaxuTe COCTaB M ONPEACIUTE TPYIIY CTald IO
HazHaueHWto. Ha3zHaubTe pEXUM TEPMHUUYECKOW M XHUMHKO-TEPMHUYECKOW 00paboTKH,
OpUBEIUTE €ro O00OCHOBaHHE, OOBSICHUB BIMSHHE JIETHPOBAHUS Ha MpEeBpallCHMUS,
IPOMCXOAIINE Ha BCEX dTAax TePMHUUECKONW 00paboTKM JaHHOM cranu. [Iummre cTpyKkTypy
Y CBOMCTBA CTaJIM MOCIIE TEPMUIECKON 00pabOTKH.

4. B pesynbTare TepMUYECKON 00pabOTKM KOJIEHYATHIE BaJbl CYJOBBIX U aBTOMOOUIIBLHBIX
JBUTATENIC NOJKHBI MOJTYYUTh MOBBIIIEHHYIO MPOYHOCTh MO BCEMY CEUEHHUIO (TBEPIOCTb
250...280HB). Hns ux wusrorosineHus BbiOpaHa cranb 40XDA. Vkaxure cocTaB u
OTIpeNIeTTUTE TPYIIY CTaIM MO Ha3HaueHWto. HazHaubTe U 000CHYWTE PEKUM TEPMHUUECKOU
00paboTKH, OOBSACHUB BIMSHHUE JICTUPOBAHHUS Ha TNPEBPALICHHS, NPOUCXOISIINE TpU
TepMUYECKON 00paboTKe mAaHHOW cTamu. ONMUIIUTE CTPYKTYPY M CBOWCTBA CTalld TOCIHE
TEPMUYECKOI 00pabOTKH.

5. Jns peranmeid, paboTamIMX B CIA0BIX arpecCHUBHBIX Cpelax, MPUMEHSETCS CTallb
30X13. VkaxuTe cocTaB M ONpEACNUTe TPYNIy CTald Mo CcTpykrype. OObscHuUTE
Ha3HAUYCHWE XpoMa B JAaHHOW CTaJiM, Ha3HAYbTE W OOOCHYWTE PEXKUM TEPMHUUECKOU
00paboTKu.

Bapuanr 22
1. Belueprure nuarpaMMy COCTOSHUSI >K€JI€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTABJIAIOLIME BO BCEX OOJACTAX JUArpaMMBbl, OMHIIUTE NPEBPALICHUS M TOCTPOHTE
KPUBYIO OXJIaXJeHHUs (C mpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 1,2 % C.
KakoBa cTpykTypa 5TOro cruiaBa IpH KOMHATHON TeMIeparype M Kak O3TOT CIUIaB
Ha3bIBACTCS.



2. Kak MOHO yCcTpaHUTh KPYITHO3EPHUCTYIO CTPYKTYpy B KoBaHOU ctanu 30. Mcnonb3ys
IUarpaMMmy JKeJae30-IIeMEHT, 000CHYHTE BBIOOP TEPMHUECKOW 0OpabOTKH /I UCTIPABICHUS
CTPYKTYypbl. ONUIINTE CTPYKTYPHBIE PEBPAILECHUS U XapaKTep U3MEHEHMSI CBOMCTB.

3. Ha3naubTe pexum TEPMHUYECKON 00pabOTKH CIabOHATPYKEHHBIX JeTanei u3 ctanu 45.
[IpuBenute ero 00OCHOBaHME M ONMIIMTE CTPYKTYPY M MEXaHWYECKHE CBOWCTBA JETaJeH.
OO0bsicHUTE, TOUYEMY YAOBIETBOPUTENIbHBIE CBOMCTBA HA U3ACTUSAX U3 JAHHOM CTald MOTYT
OBITH TIOJTyYEHBI B HEOOJBIIINX CCUCHUSX.

4. Jlns W3TOTOBJICHHUS JETaled IITaMIioB, 00pabaTHIBAIOIIMX METAI B  XOJOJHOM
cocTosHuy, BbIOpaHa cranb X[ 3CB. Ykaxure cocraB, Ha3HaubTe U OOOCHYHTE pPEXKUM
TEPMUYECKON 00pabOTKH, OOBSICHUB BIMSIHHUE JICTUPYIONIMX JJIEMEHTOB Ha IPEBPAILCHHUS,
NPOMCXOAIINE Ha BCEX JdTalax TEePMUYECKOH 00paboTku. ONMIIUTE MHUKPOCTPYKTYPY M
CBOMCTBA CTaJIM TIOCIIe TEPMUIECKON 00pabOTKH.

5. Jns peocTaTHBIX 3JIEMEHTOB COMNPOTHUBICHHMS BBHIOpaH crulaB MaHranuH MHMi3.
Pacinmmdpyiite coctaB, ONMUIINTE CTPYKTYPY U AJIEKTPOTEXHUUYECKUE XaPAKTEPUCTUKH 3TOTO
CIUIaBA.

Bapuant 23

1. Belueprure nuarpaMMy COCTOSHUSI JK€Je30-KapOu jkeie3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIONIME BO BCEX OONACTAX TUATPAMMBI, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO OXJIaXJeHUs (C mpUMEHeHueM mnpaBuia (a3) ans cmiasa, coaepxamero 1,1 % C.
KakoBa cTpykTypa 95TOro cCruiaBa TIpH KOMHATHON TeMIeparype MW Kak O3TOT CIUIaB
Ha3bIBACTCH.

2. B yem otnmume mpolecca IEMEHTalMd B TBEPAOM KapOlopH3aTrope OT Ipoliecca
ra3oBoil 1emMeHTanuud. Kak MOXHO HCIpaBUTh KPYIMHO3EPHUCTYIO CTPYKTYpy Meperpena
[IEMEHTHPOBAHHBIX H3ACTUH.

3. Ha3znaubTe TemmepaTypy 3aKalkM, OXJaKTAIOUIYI0 Cpely U TemIepaTypy OTIIycKa
HalUWJIBHUKOB W3 cTamu Y 13. Onummre CymHOCTh MNPOUCXOIAIIUX MPEBpAIlCHHH,
MUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA MOCJIE TEPMUUECKON 00pabOTKy.

4. Jlng wmsroroBineHHss OOpE3HBIX INTAMIOB BbIOpaHa ctank X12M. VYkaxure cocCTas,
Ha3HA4YbTEe U OOOCHYHUTE PEXKUM TEPMUUYECKONW 00pabOTKH, OOBSICHUB BIUSHUE JICTUPYIOIINX
9JIEMEHTOB Ha MPEBPALICHUS, IIPOUCXOIAIINE HA BCEX dTANaX TEPMHUUECKON 00pabOTKH.

5. B komnoctpoennn ucnoab3yercs ctayib 12X2M®PCP. Vkaxure cocTaB, Ha3HA4YbTE U
00OCHYHTE pEKUM TEpPMHUECKOH 00paboTKH, OOBSCHUB BIMSHUE JICTUPOBAHHUS Ha
MIPEBPAIICHHS, TPOUCXOANINE TPH TEPMHUUECKOW 00pabOTKM naHHOW cranu. Onumure
MHUKPOCTPYKTYPY U CBOMCTBA CTAJIM MOCTIE TEPMUUIECKON 00pabOTKH.

Bapuanr 24

1. Belueprure nuarpaMMy COCTOSHUSI JK€J€30-KapOu jkeje3a, YKaKHUTe CTPYKTYpHbIE
COCTaBISIIONIME BO BCEX OONACTAX TUArpaMMbl, OMUIINTE NPEBPAIICHUS U MOCTPOUTE
KpUBYIO HarpeBaHus (C MpuMeHeHHeM mnpaBuia (a3) mias cmiasa, cogepsxkamiero 0,8 % C.
KakoBa cTpykTypa 9TOro cruiaBa NpH KOMHATHON TeMIeparype MU Kak O3TOT CIUIaB
Ha3bIBACTCH.

2. Hcnonw3ys auarpaMmy COCTOSIHHSI )KENe30-IIEMEHT, OTpeeNIuTe TEMIEPATypy MOTHOTO
Y HEMOJHOTO OTKHUIa W HOpMaIM3alMHu Il cTanu 25. OXapakTepu3yWTe 3T PEKUMBI
TEPMHUYECKON 00paOOTKHU M OMUIIUTE MUKPOCTPYKTYPY U CBOWCTBA CTAIIH.

3. UWspmenus w3 cramm 45 TpeOyeTcs MOABEPTrHYTH yiaydmieHWo. HasHaubTe pexum
TEPMHUYECKON 00pabOTKH, OMUIIUTE CYIHOCTh MPOUCXOSAIINX MPEBPALICHHUHI, CTPYKTYpPY H
CBOMCTBA CTaJH.

4. Jlng U3roTOBIEHUS METYMKOB BbIOpaHa cranmb 11X®D. Vkaxure cocraB, Ha3HAYbTE U
000CHYHTE PEXKHUM TEPMUUYECKOH O00pabOTKH, OOBSCHUB BIUSHUE JICTUPOBAHUS Ha
MpEeBpaIICHHs], MIPOUCXOJSIINE MPU TePMUUECKOH 00paboTKu maHHON cramu. Onummre
MHUKPOCTPYKTYPY M CBOMCTBA CTAJIM MTOCJIE TEPMUUYECKONH 00pabOTKH.



5. HasnaubTe HEp)KaBEIOUIYIO CTajdb JUIg pPabOThI B Cpele CpeAHel arpecCUBHOCTH
(pactBOpHI coneit). [IpuBenuTe coctaB CTaiM, HEOOXOIUMYIO TEPMHUYECKYIO OOpabOTKy W
nojy4aeMyro CTpykTypy. OObsicHuTe (DU3MUYECKYI0 NMPHUPONY KOPPO3UHHON YCTOMYMBOCTH
MaTepuaia U pojb KaXI0ro JETUPYIOUIETo dJIEMEHTA.

Bapwuant 25

1. Boraeprure amarpamMmy COCTOSHHS Kele30-KapOup jkernes3a, YKaXHTe CTPYKTypHBIE
COCTaBJISIIOLIME BO BCEX OONACTAX JuarpaMMmbl, ONUIIMTE MPEBpAIICHUS U IOCTPOITE
KPHUBYIO OXJIQXXJEHHs (C MpUMEHEeHHeM MpaBuia (a3) uid ciiasa, cogepxamiero 1,5 % C.
KakoBa cTpykTypa 3TOro cruiaBa Npud KOMHATHON TeMmIepaTrype U Kak O3TOT CIUIaB
Ha3bIBACTCS.

2. Hcnonw3ys nuarpaMMy COCTOSIHMSI >K€JIe30-KapOu xelie3a ONpeNesuTe TemrepaTypy
HOpMaJIM3aluM, OTXKUIa, 3aKajJku cranu 45. OnuiuuTe NpeBpalieHus, NPOUCXOIAIINE Ha
BCEX dTanax TePMUUYECKON 00pabOTKH, ¥ TIOJTydaeMble MTOCIIe 00padOTKU CTPYKTYPHI.

3. HasznaubTe TemmepaTypy 3aKallkM, OXJaXKJAIOUIYI0 Cpely M TeMIepaTypy OTIIycKa
IaKuX pe3bOOBBIX KamMOpoB w3 crtamu Y 12A. Onummre CYIIHOCTh MPOUCXOISIINX
IPEBpaLCHU, MUKPOCTPYKTYPY U TBEPAOCTh MHCTPYMEHTA IOCIIE TEPMUUECKON 00pabOTKH.
4. B pesynpTaTe TEepMHUYECKOW OOpaOOTKH TPYKHWHBI JTOJDKHBI TOJTYYUTh BBICOKYIO
ynpyroctb. [y ux usrorosneHus BblOpaHa crainb 63C2A. ykaXuTe cOCTaB, Ha3HAubTEe U
000CHYITE pexXUM TEPMHIECKON 00paboTKu. OMUIITUTE MUKPOCTPYKTYPY M CBOMCTBA CTalU
10CJIe TEPMUYECKO 00pabOTKH.

5. OObBsicHUTE MPUPOIY KAPOIPOYHOCTU CIUIABOB HA HHUKEJIEBON OCHOBE B CBS3U C HX
COCTaBOM, TEpMHUYECKOH 00paboTKoi M mosyyaeMoil cTpykrypoil. [IpoBemaure mpumeps
3THUX CIUIABOB U YKa)XKUTe 00JaCTh UX IMPUMEHEHUSI.

4. KoMIUIEKT TeCTOBOI0 3aIaHUS /sl KOHTPOJIS OCTATOYHbIX 3HAHUI
1. MeTon u3MepeHust TBEpAOCTH METAJIOB, P KOTOPOM B 00pa3ell BJaBIHBAIOT
YEeTBIPEXTPAaHHYIO MUPAMUY U 3aTEM U3MEPSIIOT AJTUHBI 00eUX IuaroHaiei oTneyaTka,
Ha3bIBACTCSI METOJIOM
a) [llopa
0) Bukkepca
B) bpunenns
r) PokBemna
2. HazoBuTte 1ieis oTxura
a) [loBeicUTh TBEPIOCTH
6) IToBBICUTH IPOYHOCTH
B) [loHM3HUTH TBEPIOCTH
r) [loBBICHTH XpPYNIKOCTH
3. B xako#i Touke auarpaMMBbl )KUJIKUH CIUTaB KPUCTAILTA3YETCS B JIeAeOypUT?
a)E
6)C
B) F
4. CnnaB mapku JI80 — 3T0
a) CruiaB Meau ¢ 0J10BOM, coaepkamuii 80 % menu
6) CruraB meau ¢ oioBoM, coaeprkamtuii 80 % onoBa
B) CmuiaB Meniu ¢ HUHKOM, coaepskauuit 80 % menu
r) CrimaB Meau ¢ UHKOM, conepkamuid 80 % muHKa
5 MeToa n3MepeHus TBEpAOCTH METAIUIOB, TIPU KOTOPOM B 00pasell BAABIUBAIOT
METAJIIMYECKUM KOHYC U 3aTeM U3MEPSIOT INIyOUHY €ro MPOHUKHOBEHMUSI, HA3bIBACTCS
METOJ0M
a) [llopa
6) Bukkepca



B) bpunenns
r) PokBemna
6. HazoBuTE OCHOBHYIO LI€JIb CPEAHETO OTIIyCKA
a) [ToBBICUTD BSI3KOCTH
6) IToBBICHUTH MJIACTUYHOCTD
B) [loBBICHTE yIIpyTrOCTH
r) CoxpaHuTh TBEPAOCTH
1) [ToBBICHTH U3HOCOCTONKOCTD
7. B xakol TO4Ke ArarpaMMbl ayCTEHUT pa3y pacnagacTcs Ha [epauT
a)P
0) S
B) K
8. Kakoli cruiaB sIBIIsI€TCSl Ka4E€CTBEHHOM YITIEPOAUCTON CTaJIbIO
a) Ct3
0) 45
B) CU18
r) V8
9. Meton n3MepeHust TBEpAOCTH METAJUIOB, IIPU KOTOPOM B 00pa3ell BAABINBAIOT
METATIMYECKUH IApUK U 3aTEM U3MEPSIOT JUaMETp OTIIeYaTKa, Ha3bIBA€TCs METOJOM
a) Illopa
6) Bukkepca
B) bpunemns
r) PokBemna
10. AnmroMuHHEBOM OPOH30M SIBJISETCS CIIIaB
a) bBpAX 9-4
6) bpOd 10-1
B) B96
r) A18
11. Kakyto cTpykTypy OyzneT UMeTh CTaib B 00J1aCTH TuarpamMMmsl xene3o-ueMeHTuT GPS
a) u +A
0) d+A
B) A
12. IIoBepXHOCTHOM 3aKaJIKe MTOABEPTrat0T CTAIN
a). Beicokoyrnepoaucteie
0) CpeaHeyriepoaucToie
B) BricokonernpoBanHbie
r) Huskoyrnepoaucreie
13. [Inst KpUCTAJUIMYECKOTO COCTOSHUS BEIIECTBA XapaKTEPHO. ..
a) HAJIMYME TOJIBKO OJIMKHErO MOPSIJIKA B PACHIOTI0KEHUN YaCTHII
0) BBICOKAs DJIEKTPOTIPOBOTHOCTh
B) KOBKOCTh
I') HaJIM4YWe JaJbHEro NOopsaKa B paclo0KEHUH YaCTHUIL
14. CtpykTypHas cocTaBisonias, 00pa3yIoIascs Ipy NepeoxJIakIeHUH ayCTEHUTA 10
TeMIepaTypbl Hke MH, Ha3bIBaeTCs
a) Tpoocturom
0) Copbutom
B) MapreHncutom
T') IEPIUTOM
15. CrinaB Meid ¢ HMHKOM Ha3bIBaeTCs
a).Menbxuopom
6) JlatyHbio
B) CrurymMuHOM



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

r) bpoHn3soii

Jucnokanus siBasieTcs 1e(eKTOM CTPOSHHS

a) ToueuHnbIM

0) JluneliHbIM

B) IloBepxHOCTHBIM

r) OOBEMHBIM

OnoBSHUCTOM OPOH30M SBIISIETCS CIIJIaB

a) bpAX 9-4

6) bpO® 10-1

B) B96

r) 18

VKaxuTe Ha rarpamme JIMHUIO 9BTEKTOUIHOTO IPEBPAILLIEHHS B CTAJISAX

a) AE

6) ECF

B) PSK

["'oMOreHn3upoOBaHHBIN OTKUT MPUMEHSIOT C UETBIO

a) YcTpaHeHUs KpyTHO3EpHUCTON CTPYKTYPBI

0) CHATHSA HaKJIETa IMOCJIe XOJIOIHOM TIacTUUeCKOn aedopmaruu

B) YCcTpaHEeHUs! XUMUYECKON HEOAHOPOJHOCTH CIJIABOB

r) [lonyuenus 3epHUCTOrO NepauTa

KaxoBa miIoTHOCTh YIIaKOBKH B KyOUYECKOW TpaHEIEeHTPUPOBAHHOMN peleTKe?
a) 1 atom

0) 2 atToma

B) 3 aTroma

r) 4 aToma

AJFOMUHUEBBIM JINTEUHBIM CIIJIABOM, SIBJISIETCS CILJIAB

a) AJI2

0) AMr

B) B96

r) A18

[To xakoil TMHUM TUArPaAMMBbI KEJI€30-IIEMEHTUT KPUCTALUIU3YETCA LIEMEHTHUT?
a) AC

6) CA

B) ECF

LlemenTarueil Ha3pIBaeTCs MPOLECC HACHIIIEHUS IOBEPXHOCTHOT'O CJIOS CTAIU
a) Yraepoaom

0) A3oToM

B) XpoMoM

r) Kpemnuem

KakoBa mi10THOCTh yIaKOBKH B KYOMYECKON 00BEMHOIIEHTPUPOBAHHON pemIeTKe?
a) 1 atom

0) 2 atToma

B) 3 aroma

r) 4 aTomMa

JledopMupyeMbIM aTIOMUHUAEBBIM CILIABOM, HE YIIPOUYHSEMBIM TEPMUYECKON

00paboTKOM, SIBISIETCS CIUIaB

26.

a) AJI2

0) AMr

B) B96

r) 18

[To xako¥t TMHUYU Ha TUArpaMMe MPOUCXOAUT PacIiaj] AyCTCHUTA Ha IIEMEHTHT?

a) GS



6) ES
B) PSK
27. lleMeHTaLUIO CTAIM HPUMEHSIIOT C LEIbI0
a) YcTpaHeHus KPYITHO3EPHUCTON CTPYKTYPBI
0) [lpuaanus cTaay MOBEpXHOCTHOM TBEPAOCTH NMPH COXPAHEHUH BSI3KOH CEpIIeBHHbI
B) YcTpaHeHUs XUMUYECKON HEOTHOPOTHOCTH CIUIaBOB
r) Ilonyuenus 3epHUCTOrO NEpauTa
28. HanGoupiiel TBep0CThIO 00J1aJaeT CMECH TUTIA
a) Copbura
0) [InmacTuHYyaTOTO MEPIUTA
B) 3€pHUCTOrO NEPIUTa
') TPOOCTHUTA
29. UyryH ¢ rpadMTOBBIMU BKJIFOUEHUSIMU TUTACTUHYATON (hOPMBI Ha3bIBACTCS
a) benpim
0) BricokonpoYHbIM
B) KoBkum
I') CEPbIM
30. O6pa3oBaHue PaBHOOCTHBIX 3€PEH U3 AOPMHUPOBAHHBIX KPUCTAJIOB HA3bIBACTCS
a) BozBparom
0) [MonuronuzanTreit
B) Hakiiennom
T') peKpUCTATUTU3AINCH
31. KakoBa mJI0THOCTh yIIAaKOBKU B KyOMUECKOM peleTke
a) 1 atom
0) 2 atToma
B) 3 aroma
r) 4 aToma
32. JlepopMupyemMbIM aTFOMUHHUEBBIM CIIJIABOM, HE YITPOUHSIEMBIM TEPMUYECKON
00paboTKOM, SIBIISIETCS CIUIAB
a) AJI2
0) AMu
B) B96
r) 18
33. Ilo xako¥ JMHUYU HA TUAarpaMMe TTPOUCXOMT pacmaj ayCTeHUTa Ha (hepput
a) GS
6) ES
B) PSK
34. 'oMOreHN3UPOBaHHBIN OTXKUT MPUMEHSIOT C LUETBIO
a) YcTpaHeHUs KpyTHO3EpHUCTON CTPYKTYpPHI
0) CHATHA HaKJIETa MMOCJIe XOJIOIHOM TUIacTUYeCKOn aedopmaruu
B) YCTpaHEeHUs! XUMUYECKON HEOAHOPOJHOCTH CINIABOB
r) [lonyuenus 3epHUCTOrO NEpauTa
35. JInst KpUCTaNIMYECKOTO COCTOSIHUS BELLIECTBA XapaKTEPHO
a) Hannuue Tonpko OJIMKHETO MOPsI/IKa B PACHOTI0KEHUHU YaCTHUI]
0) Bricokast 371eKTpONpOBOAHOCTD
B) KoBKoOCTB
r) Hanuuue nanbHero nopsika B pacroioKeHUN YacTHI]
36 CnnaB mapku JI80 — aTo
a) CruiaB Meau ¢ 0J10BOM, cozeprkauuii 80 % menu
0) CrutaB Mmeau ¢ oioBoM, coaeprxkantuii 80 % ooBa
B) CruiaB Meu ¢ LIMHKOM, cozepskauit 80 % menu
r) CrutaB Meau ¢ IUHKOM, conepkamuii 80 % 1uHKa



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

[aiite onpeneneHue CTpyKTypbl MApTEHCUTA

a) [lepechIieHHBII TBEP/IBII pacTBOP YIJIepoa B O-KeJe3e
0) Xumudeckoe coeTuHEeHUE KapOu I sxene3a

B) TBEP/IBIl PacTBOP YIJIEpOJia B OL-3KejIe3e

') U3MeIbYCHHAs CMeCh (epPUT + IIEMEHTHUT

1) TBEPABIN pacTBOP YIJIEPOAA B Y-KEJIE3€

Ha3oBute Temneparypy BBICOKOTO OTITyCKa

a) 150

6) 150-300

B) 350-500

r) 500

1) 550-700

[leMeHTanMel HA3bIBAETCS MPOLIECC HACBIIEHUS TOBEPXHOCTHOIO CJI0SI CTAIN
a) Yraepoaom

0) A3oToM

B) XpomMoM

r) Kpemauem

Kaxoii crinas siBisieTcss KaueCTBEHHOW YIJIEpOAMCTOM CTaIbio?
a) Ct3

0) 45

B) CU18

r) V8

JlaiiTe onpeneneHue CTpyKTypbl TPOOCTHUTA

a) [lepechliieHHBIN TBEPABIA PACTBOP YIJIEPOJa B O-KEJIE3€
0) Xumudeckoe coeTuHEeHUE KapOuJI sxemne3a

B) TBEP/IBII pacTBOP YIJIepoJia B OL->Keje3e

I') U3MeJIbYCHHAsi CMeCh (DEepPUT + IEMEHTUT

JI1s1 KpUCTAININYECKOr0 COCTOSIHUS BEILIECTBA XapaKTEPHO
a) Hannuue To1pK0 OIMIKHETO TOPSIZIKA B PACHIOTIOKEHUN YaCTHIL
0) Bricokast 371eKTpONPOBOIHOCTH

B) KoBKkoCTh

r) Hanuuue nanpHero nopsiaka B pacroyioKeHUN YacTHULL
TBepablli pacTBOP YIVIEPOJA B a-)KEJIE€3€ HA3BIBACTCH. ..

a) llemenTuToM

0) AycTeHuToM

B) ®eppurom

r) I[lepautom

Jucnokanus siBasieTcs nedhekTom

a) OObEeMHBIM

0) JluneliHbIM

B) ToueuHbIM

T') MOBEPXHOCTHBIM

JIuHus Havana KpUCTAJIIM3ALMU Ha TMarpaMMe COCTOSIHUS - 3TO JIMHUS
a) DBTEKTOUIHOTO MpPEBpaIleHUs

0) JIuxBuIyC

B) Comumyc

') OBTEKTUYECKOIO ITPEBPALLICHUS

[{leMeHTaMIO CTAIM MPUMEHSIOT C LIEJIbIO

a) YcTpaHeHUs KpyTHO3EpHUCTON CTPYKTYPBI

0) [Ipuoanus cTaay MOBEPXHOCTHOW TBEPIOCTH MPU COXPAHCHHUH BSI3KOUM CEPIIIEBUHBI

B) YCTpaHEeHUs! XUMHUYECKON HEOAHOPOJHOCTH CIJIABOB
r) Ilony4enus 3epHuCTOrO NEpaUTa



47. Kakoli cruiaB sSIBIISIETCS CTaNIbI0O OOBIKHOBEHHOTO KadecTBa?
a) Ct3
0) 45
B) CU18
r) V8
48.Dopma rpadUTOBBIX BKIIOUECHUN B KOBKOM YYT'yHE
a) [lnactunuaras
0) lllapoBuaHas
B) XJIOTIbEBUIHAS
r) JlenaputHas
49. KakoBa IJIOTHOCTh YIaKOBKH B KyOW4YecKO# perieTke?
a) 1 atom
0) 2 atToma
B) 3 aTroma
r) 4 atToma
50. Ogaum u3 BUI0B 1u(Py3MOHHON METAJUTU3AIIUH SBISICTCS
a) IlemenTarus
0) A30oTHpOBaHUE
B) XpoMHUpOBaHUE
r) [lmanupoBanue
51. Ha3zoBute Temneparypy HU3KOIO OTIIyCKa
a) 150
6) 150-300
B) 350-500
r) 500
1) 550-700
52. Meron u3MepeHust TBEPJOCTH METAIJIIOB, IPH KOTOPOM B 00pa3el] BAaBIUBAIOT
YEeTBIPEXTPaHHYIO MUPAMUY U 3aTEM U3MEPSIIOT IUaMEeTp OTIeUaTKa, Ha3bIBAeTCSI METOI0M
a) llopa
0) Bukepca
B) bpunemns
r) PokBemna
53. ATIOMUHHEBBIM JUTEHHBIM CILUIABOM, SIBJISIETCS CILIAB
a) AJI2
0) AMr
B) B96
r) 18
54. YKaxuTe CTPYKTYPY 3BTEKTEKTUUYECKOT0 YyryHa
a) [T+ u
0) IT+J1
B) L1 +J1
r) [THJI+L 1
n) JI
55. HazoBure temneparypy 3aKaJIKi 3a9BTEKTOUHOMN CTalu
a) Acs
0) Aci+50
B) Aci
r) Act
56. YKaxuTe CTPYKTYPY 3a3BTEKTUUYECKOTO UYT'yHAa HUXKE JIMHUU COJIU]YC
a) A+JI+1n
0) JI+1;
B) JI



57. debopMupyeMbIM alFOMHUHHUEBBIM CILIABOM, HE YIIPOUHSIEMBIM TEPMUYECKON
00paboTKOM, SIBISETCS CIUIaB
a) AJI2
0) AMr
B) B96
r) A18
58. IlepechlilieHHBIN TBEPBIM pacTBOP YIVIEPOJA B OL.-3KEJIE3€, TOTYUEHHBIN IIPU
OXJIQXKJEHUH ayCTEHUTA CO CKOPOCTHIO, OOJIbIIIE KPUTUUECKON HA3bIBACTCS
a) @eppur
0) [lepnut
B) MapreHcut
r) llemenTuT
59. Ha3zoBure Temneparypy 3aKajiky JOIBTEKTOMIHOMN CTaIu
a) Acs
0) Aci+50
B) Aci
r) Act
10) V xakux 4yryHOB CTPYKTYypa COCTOUT U3 IEMEHTHTA, JieAcOypuTa | mnepiaura?
a) 3a3BTEKTUYECKUX
0) JloaBTeKTHUECKHIX
B) DBTEKTUUECKUX

Kirou TECTY 110 OCTATOYHBIM 3HAHUAM ((MaTepI/IaJ'IOBCI[eHI/Ie»

Ne Bap-Ta \ 1 2 3 4 5 6

No Bomp
1 2 2 1 2 4 2
2 3 2 2 1 5 2
3 2 3 1 3 2 1
4 3 3 3 1 2 5
5 4 4 4 3 5 2
6 3 1 3 4 4 2
7 2 2 1 3 3 2
8 2 1 5 2 1 3
9 3 2 4 3 3 1
10 1 2 2 3 2 2

MHWHOBPHAYKH POCCHUHA

DeepajibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00pa30BaTe/IbHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUsA
«MaiiKkoncKuii rocy1apcTBeHHbIN TeXHOJIOTHYeCKUil YHUBEPCUTET»

@DaKyabTeT YIPaBICHUS




Kadenpa MeHEIKMEHTA U PErHOHAIBHONW SKOHOMUKHI

VIII. MeToauuyeckue MaTepuaJbl AJs OPraHU3alMyu U3yYeHU s I CUMIIINHbI
(MonayJisi), NpoBeAeHUs] MPAKTUKHU JIJIsl HHBAJWIAOB M JIMI[ C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMH 3/I0POBbS



Jononuenus u u3meHenust B Y MK (IucuummHbl, MOTYJIs, TPAKTUKH )

Ha / yaeOHbi Ton B YMK muctmmumnsl_b1.6.21 ~— «3Tuka
MEHEDKMEHTa» IO HampaBleHUI0 ToAroToBkr 27.03.05 MHHOBAaTHKA BHOCSATCS CIEIYIOIINE
JIOMOIHEHNS U U3MEHEHUS

ﬂOHOJ’IHeHI/IH 1 U3MCHCHUSA BHCC

JIOnoJTHEeH!s. M U3MEHEHUSI PacCMOTPEHBI U 0JI00PEHBI Ha 3aceJaHiH Kadeapbl

« » 201 r

3aBeayronuii kadenpoit

CornacoBaHo:
[Ipencenarens HAyYHO-METOIUIECKOTO
COBETA CTCIUATBHOCTH (HAIPABIICHUS )




