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BBefeHne

B faHHOM u3gaHuy NpeAcTaBfieHbl 3afaHUS WM yKa3aHUs K BbIMosHe-
HVKO KOHTPOJIbHOM paboThl Mo gncumnamHe «MatepuanoBegeHue.

BapuaHT BbINOMHAEMON KOHTPONLHOW PaboThl CTYAEHT-3a04HUK Onpe-
[enseT caMocToaTeNbHO. Ana aToro umdpsl wudpa gendarcs Ha 50 (umcno
BapuvaHTOB KOHTPO/bHBIX paboT). OCTATOK OT fAeNeHns YKaXXeT HOMep Bapu-
aHTa. Ecnm ocTaTok OT AeneHns paBeH Hy/MHo, TO BbINONHAETCA BapmaHT S0.
Hanpumep, gna wndgpa 301319/221, 221:50=4 n 21 ocTaeTcs B OCTaTke,
cnefosatenbHo, BapuaHT 21. Ansa wndgpa 304319/7 - BapmaHT 7.

BbInonHeHHas KOHTPO/bHas paboTa chaeTcs Ha nNpoBepky 6o B fe-
KaHaT COOTBETCTBYIOLLEro hakynbTeTa, NMM60 Ha Kadeapy «Martepuano-
BeJleHNe B MalLMHOCTPOEHUM», KOTOpas HaxoanTcs B a. 315, kopnyc 8.

KoHTponbHas paboTta npoBepsieTcs B TeyeHne 10 gHeid. Mpu Hanmuum
OLIMBOK CTYAEHT nony4vaeT paboTy 06paTHO M NOCNAe UCNPAaBEHNS OLLN-
60K CHOBa CAaeT ee Ha MPOBEPKY.

Ecnn KoHTpo/nbHas paboTa BbIMO/IHEHA NPaBUIbHO, CTYAEHT 06s3aH
nof>4nTh 3a4eT Nno pabore.

OcHoBaHMEM ANs chayn 3K3aMeHa no gucuunnuvHe «Martepuanose-
[leHve» ABNAETCH Ha/lMuue Yy CTy[eHTa 3a4eTOB MO KOHTPOSIbHLIM U Na-
6opaTopHbIM paboTam. JlabopaTopHble paboTbl BbINOMHAKTCA B NEPUOA
3K3aMeHaLMOHHOW ceccum.

Mepes HayasiOM BbIMOMHEHWS KOHTPOJIbHON paboTbl HEOOXO0AMMO
BHMMAaTe/IbHO 03HAKOMUTLCA C METOLMYECKMMM YKa3aHUAMK K paboTte u
Mo/1b30BaThCs YKa3aHHOM NUTepaTypoil.

METOONYECKNE YKA3SAHWA K BbINMOAHEHNIO
KOHTPO/IbHOW PABOTbI

Bonpoc 1 noceAleH W3yyeHUIO AMarpamMmbl COCTOSHUA >Keneso-
uemeHTUT. OTBET ABNSIETCA MOJIHLIM, €C/IN B HEM COLEPXKNTCA:

a) BbluepueHHas AuarpaMMa >ene3o-LeMeHTUT C 3arno/IHeHHbIMK obnac-
TAMKM, PALOM NPUBELEHA KpMBasA Harpesa 3aaHHOro Crasa;

6) faHbl onpegeneHns (a3 u CTPYKTYPHbIX COCTaBASIOWNX;

B) OnucaHbl NpespaLleHns, npoucxogawme Ha nnHusax P8K, ECP, LLIB;



r) 418 KaXAOro yyacTka KpMBOW HarpeBa OnmucaHbl (has3oBble Mpe-
BpaLLeHuUs, NpUBELEHbl CXeMbl MUKPOCTPYKTYP W OMpPeAeneHo 4ucno
CTeneHei cBo60AbI N0 NpaBuny as;

0) 4N 3afaHHOW TemnepaTypbl, C NOMOLLbLI NpaBu/ia OTPE3KOB, On-
pefensoTca coCcTaB U KOMYeCTBO has.

Bonpoc 2 nocBfilleH W3Yy'YeHUt0 MPOLLecCOB, MPOMCXOAALLUX NpU
TEepMMYeCKoii 06paboTKe; BblOOPY TeMMepaTyp 3aKafikM, OTXWUra, Hop-
Manusauum, CTPYKTYPHbIX NPEeBpalLeHnid, NPoMCXOAALMUX NpU Harpese
N OXNKAEHUN.

Bornpoc 3 noceseH pacCMOTPEHUIO MPaKTUYECKMX BONPOCOB, CBS-
3aHHbIX C Ha3HaYeHMNEM PEXMMOB TEPMUYECKON N XMMUKO-TEPMUYECKO
06paboTKM, BbIGOPOM MaTepuanoB Ans KOHKPETHbIX AeTaneil MalWuH u
WHCTPYMEHTA.

MONHBIA OTBET BK/IOYAET ONpeseNieHue:

a) OCHOBHbIX NapamMeTpOB TEPMLUIOCKOW M XMMUKO-TEPMUYECKON 06-
paboTKu;

6) CTPYKTYPHbIX U3MEHEHWI, NPOUCXOAALLNX MPU HArpeBe N OX1ax-
fneHunu;

B) MONy4aemoli eTp3nerypbl.

Bornpoc 4 nocBALEeH M3YYEHUI0 NIerMPOBaHHbIX CTaneid, NCcnonb3ye-
MbIX 4151 paboTbl CO 3HAYMTE/IbHbIMW MEXaHUYEeCKMMU Harpyskamu, B
arpecCuBHbIX Cpedax, NPy MOBbLILEHHbIX TeMnepaTypax U T.4.

MoNHbIA OTBET BK/IHOYAET:

a) pacwmnhpoBKY XMMNYECKOr0 COCTaBa CTanu;

6) onpefeneHWe OCHOBHbIX MapaMeTPoB TEPMUYECKOA U XUMUKO-
TEepMMYecKoin 06paboTKu;

B) BAMSIHNE NIETMPYIOWUX 3/1EMEHTOB: HA MPOKaMBaeMOCTb W 3aKa-
NNBaEMOCTb CTa/IN; KMHETUKY pacnafa ayCTeHUTa Mpu OXNTaXAEHUU; Ha
POCT ayCTEHWTHOrO 3epHa NPV Harpese; NpPeBpaLLeHns Npu OTMYCKe; Ha
CTPYKTYPY CTann B PaBHOBECHOM COCTOSIHUW;

r) 060CHOBaHWe NCNOMb30BaHNA CTa/IN A1 YKa3aHHbIX 34NN



Bonpoc 5 BKOYaeT M3Yy'YeHne CTaneil n cnjaBoB C 0COObIMU CBOWA-
CTBamu, a TakXXe LBETHbIX MEeTa/I/IoB ¥ CN/aBoB.

OTBET LO/IKEH COAepXKaTh:

a) XV.MUYECKWIA COCTaB CMaBa;

6) MexaHu4yeckue, (M3MYECKMe, IJKCMyaTalMOHHble CBOWCTBA W
B/IMSIHNE HA HUX NIETNPYHOLLMX 3/IEMEHTOB;

B) BO3MOXHble METO/bl NOBbILLEHWS CBONCTB;

r) MMKPOCTP\T<TY(py Crnasa.

Bonpoc 6.MpnBogsATcs AaHHble NO CNOCo6y MOoAy4YeHus, COCTaBy,
CBOCTBA.M M 061aCTAM MPUMEHEHUS| HEMETANINYECKUX U KOMMNO3ULM-
OHHbIX MaTepuaoB.

3A0AHNA HA KOHTPOJIbHYO PABOTY
BapuaHT 1

1 Bblueptute amarpammy Pe-Pe3C, nocTpoiiTe KpuBYH Harpesa
cnnaea ¢ 3,6 % yrnepoga. Ons LaHHOro crjiaBa npu Temnepartype
1200°C onpefennTe cOCTaB 1 KOMMYeCTBO (has.

2. Haueptute gnarpammy COCTOSIHUS XKENe3o - Kapbuj xenesa u on-
pefenuTe TemnepaTypy NOAHOrO Y HEMOSIHOMO OTXXUra u Hopmaam3alum
ana ctanm 20. OxapakTepuayinTe 3T BUAbl TepMUYECKOA 06paboTKM,
onuLwnTe CTPY KTYPY U CBOMCTBA CTasW.

3. IHCTpyMeHT n3 ctann Y 3A noc/e 3akankym UMeeT KPyrnHoe 3epHo.
Kak Ha3blBaeTcs 3ToT fethekT? HasHaubTe peXxum TepMUYecKoil obpa-
60TKM ANA McnpaBneHns aToro gegexra.

4. HasHauybTe peXXum TepMunyeckoint 06paboTku ansa ctann 4X2B5dM
1 060CHYTE ero MCMob30BaHUE ANS NPECCOBOr0 MHCTPYMEHTA.

5. OnuwunTe MSArkMe Mpunow, NpuBegMTe MX COCTaB, CBOWCTBA U
NPUMEHEHNE.

6. OnuLWNTe KOMMO3ULMOHHbIE MaTeprasibl, apMUPOBaHHbIE BOJIOKHAMU.

BapwuaHT 2

1 Boblueptute guarpammy Pe-Pe3C, nocTpoiiTe KpuBYHO Harpesa
cnnaea ¢ 1,8 % }tnepoga. Ana faHHoro cnnasa npu temnepatype 900°C
onpefenuTe COCTaB U KONMYeCTBO (has.



2. Vicnonb3ys aunarpaMMy COCTOSIHUSA Kene30-LeMeHTUT, onpeaennTte
TemnepaTypy NOAHOr0O U HEMOJIHOMO OTXKMUra U HOpPManu3auuu 4aa ctanu
40. OxapaKTepusyiiTe 3TU pPeXUMbl TEPMUYECKOA 06paboTKM 1 OnuLLIMTE
M3MEHeHNe CTPYKTYpbl 1 CBOWCTB CTa/iM B MPOLIECCE KaX4oro Buaa 06-
paboTKM.

3. HasHaubTe pexum TepMuyeckoidi 06paboTkm ana ctatu 35 ¢ TBep-
poctbio 25..30 HKC ans pblyaros.

4. Ha3HaubTe peXumM TepMMYeCKoin ob6paboTkn ana ctann 40X13 Ha
TBepaocTb 6onee 50 HK.C 1 060CHyiiTe ero Ucnosb3oBaHNe Ans XMpyp-
rMYecKoro MHCTPYMeHTa.

5. MpoBeanTe aHanu3 cniaBa AMr2 n 060CHYiTe ero npu.MeHeHue
ONns fetanei camoneTa.

6. OpraHuyeckoe cTekno. OnNULIMTe ero CBONCTBa U 06N1acTb Npume-
HEeHWS B MaLLMHOCTPOEHUN.

BapwuaHT 3

1 Bblueptute amarpammy Pe-Pe3C, nocTpoiiTe KpuBY'H0 Harpesa
cnnaea ¢ 0,45 % yrnepoga. And gaHHOro cnjasa Mpu Temnepartype
1450°C onpegenuTe COCTaB U KONNYECTBO (has.

2. Mocne 3aKanku yrnepoancToi ctaTu Y 8 Gblna nonyyeHa CTPyKTY'-
pa, CoCToAWAaA M3 TPOOCTMUTA M MapTeHcuTa. lNpoBeanTe Ha guarpamme
M30TEPMUYECKOr0 MpeBpaLleHnust KPUBYHO OXNTaXeHWs, obecreynBato-
LYK MOyYeHMe Takoi CTPYKTypbl. OMWLLMTE NpeBpalleHns, KOTopble
COBEpLUN/INCL B CTa/IN NPU OXXAEHUN, ee TBepLoCTb.

3. HasHaubTe MapKyto CTasiv [A71f CBApPHbIX CTPOUTENIbHbIX KOHCTPYK-
LW ¢ NpeenoM TeKyyecTn He MeHee 350 MIMa.

4. Ha3HaubTe pexuMm TepMuU4yeckoi o6paboTku ana ctanu LLIX15IC
1 060CHYIiTE ero NpUMeHeHWe A5 NOALUMMHUKOB KayeHUs.

5. MpoBeauTe aHanM3 cnnaBa KOHCTaHTaHa M 0OOCHYITE ero npume-
HeHWe AN19 TOYHbIX KaTyLleK CONpPOTUBNEHUS.

6. KopyHfoBas Kepa.Muka. OnuwiMTe ee OCHOBHble CBOWCTBA M 00-
NnacTb MPUMEHEHMS.



BapwvaHT 4

1 BbluepTute gmarpammy Pe-Pe3C, nocTpoiiTe KpuByl Harpesa
cnnaea ¢ 2,5 % yrnepoga. Ons faHHOro cnjaea nNpwW Temrnepatype
1300°C onpegennTe COCTaB U KOMMYECTBO (has,

2. B cTpykType yrnepoguctoit ctanm 30 nocne 3akanku He 06Hapy-
YXMBAETCA OCTATOYHOr0 ayCTEHWUTA, a B CTPYKType cTanu Y 12 Habnwopa-
etca fo 30 % octaToyHOro aycteHuta. OObLACHMTE MPUUUHY 3TOrO AB-
NeHunsi, Kakoi 06paboTKO MOXHO YCTPaHUTb OCTATOUHbIA ayCTEHNT?

3. HasHaubTe pexum TepMUYECKO 06paboTKU A1 NPYXUH U3 CTanu
Y 8, U3roToBEHHbIX U3 WIMGHOBALHON XON0AHOTAHYTON NPOBOMOKMU.

4. HasHaubTe pexum TepMMYecKoW 06paboTKm Ana cranu
4X3B2M2d2 1 060CHYiTE ero UCNonb30BaHWe AN WTaMMNOB rOPU30H-
Ta/IbHO-KOBOYHbIX MALLUUH.

5. MNpoeeanTe aHanu3 cnnaBa MJ15 1 060CHYIiTe ero NMpPUMeHeHWe
ONs feTaneii camonera,

6. CocTaB, Knaccugukauusa, gpunMKo-mexaHu4eckme CBOMCTBA M 06-
NacTb NMPUMEHEHNSA Pe3nHbl B MALLMHOCTPOEHUN.

BapuaHT 5

1 Bblueptute amarpammy Pe-Pe3C, nocTpoiite KpuBYK Harpesa
cnnasa ¢ 2,7 % yrnepoja. [Ona QaHHOro crnjiaea Mpu Temmnepatype
1270°C onpefennTe cocTaB U KOIMYeCTBO (has.

2. Kak n3meHsroTCa cTpykTypa u ceoiictea ctaim 30 n Y 11 B pe-
3ynbTaTe 3aKanku oT TemnepaTypbl 750 n 850°C? O6bsiCHUTE C NpuMe-
HEHMEM [umarpammbl COCTOSIHUA >Kene3o-LemMeHTUT. Bbibepute ontwu-
MaJibHbIA PEXNM 3aKaNKu KaXXJoW CTanu.

3. HasHaubTe pexxmm TepMU4YecKoi o6paboTKu cTanm 65 Ha TBep-
focTb 43... 47 HKC gns npy>cuH.

4. MapTeHcuTHO-cTapetowne ctanu. CocTas, TepMmyeckas 06paboT-
Ka, CBOWCTBa M NPUMEHEHNE.

5. MpoBeanTe aHann3 cnnaBa bpA10XX4H4 1 060oCHyiiTe ero npume-
HeHve A/18 YepBAYHbIX KOJecC.

6. Knaccmhmkaums 3awmMTHbIX NOAMMEPHBLIX MOKPbLITUA MO HasHaue-
HMI0. OCHOBHble TpeboBaHWA, NpeabaBseMble K HAM, 061acTb npumMe-
HeHWs B MALLUVHOCTPOEHMUMN.



BapuaHT 6

1 Bblueptute amarpammy Pe-Pe3C, MOCTpoiiTE KPUBYKO Harpesa
cnnasa ¢ 1,2 % yrnepoga. Ana gaHHOro cnnasa npu Temnepatype 800°C
onpegjenuTe cocTas U KOMMYeCTBO (has.

2. MokoBKkM 13 cTann 40 W.MetoT KP}TrHO3epHUCTOE CTpoeHue. C nomo-
b AMarpaMMbl COCTOSIHUA YKENE30-LEMEHTUT Ha3HAUbTE PEXUM TepMuye-
CKOI 06paboTKM AN NOMYYEHUs MENKOro 3epHa U 0ObACHMTE, MOYEMY Bbl-
OpaHHbI peXXMM 06ecneynBaeT MeNIKO3EPHNCTOE CTPOEHME CTanu.

3. HasHaubTe pexum TepMuyeckoil 06paboTku ana ctanm Y 10 u
060CH>'IiTe ero NpUMeHeHue AN MaTpUL, XONOAHOW LUTA.MMOBKM.

4. HasHaubTe pexum TepMmuyeckol o6paboTku ana ctanu X12M,
obecneymBaloLLniA MAKCUMA/bHYIO WU3HOCOCTOMKOCTb, U OBOCHYWTE ero
NpUMeHeHVe ANs BaJOB.

5. MposeanTte aHanu3 cnnasa bpOKO®! 1 o0bocHyliTe ero Ncnonb3o-
BaHWe 418 aHTUMPUKLUOHHBIX aeTanei.

6. HemeTannuuyeckasi Kepamuka BbICOKOW OrHeynopHoctu. CocTas,
CBOWCTBa, Npenm\'LecTsa 1 HeLOCTaTKN.

BapuaHT 7

1 Bblueptute gmarpam™r>' Pe-Pc3C, nocTpoiTe KpuByK Harpesa
cnnasa ¢ 1,1 % yrnepoga. [And gaHHOro cnniaesa Npu TemnepaTtype
1400°C onpeaennte cocTaB U KONNYECTBO (has.

2. YrnepogucTasa ctaib Y8 nocne 0AHOro Buaa TepMUYECKON o6pa-
60TKM nom\umna CTPYKTYpy NaacTMHYaToOro nepauTa, a nocne Apyroro
BMAa - 3epHUcTOro nepnvta. Kakas Tepmoo6paboTka Oblna npyMeHeHa
B NMepBOM ¥ BO BTOPOM Cf1)'4asnx?

3. HasHaubTe pexxum Tepmmuyeckoil 06paboTku ansa ctanm 40 ¢ TBep-
poctbio 250..300 HB gna wnunexk.

4. Mpoeeante aHann3 ctann 09X14H19B2BEP u o6ocHyliTe ee uc-
nonb3oBaHWe Ans geTanei, padboTarolwmx npu 600-700°C.

5. MpoBeanTe aHann3 cnnasa J/1LI25C2 1 060CHyliTe ero Mcnosb3o-
BaHWe A4N14 WTYLepoB rmapocMcTeM aBTOMO6UNS.

6. MNonumeTnnmeTakpunat (OpraHWYecKoe CTEKNO0). YKaXWTe COCTaB,
XapaKTepHble CBONCTBa, CNOCco6 NepepaboTKM 1 0611acTb €ro NPUMEHEHMS.



BapnaHT 8

1 BbluepTute guarpammy Pe-Pe3C, nocTpoiite KpuBYK Harpesa
cnnaea ¢ 5,8 % yrnepoga. A4 [aHHOro cnnasa Mpu TemnepaType
1200°C onpefennTe cocTaB Y KOMMYeCTBO (has.

2. ToKaXunTe rpaiMueckn pexxmm oTXMUra Ans nonyyeHus heppuTHo-
ro KOBKOro yyryHa. OnunTe CTPYKTYpPHbIE NPeBpaLLeHns, nponcxons-
Wue B mpolecce omxura. KakoBbl MexaHMYecKue CBOMCTBA YyTyHa Mo-
cNle TEPMUYeCKoli 06paboTKK, ero CTpyKTypa?

3. OnuwunTe MpeuMy LLecTBa U HeJOCTaTKU NOBEPXHOCTHOMO YMpou-
HEHWS CTaNIbHbIX W3AE/MIA NpU HarpeBe TOKaMWU BbICOKOW 4acTOThbl NO
CPaBHEHUIO C YMPOYHEHUEM METOAOM LemeHTauuu. Has3oBuTe Mapku
cTanu, NpuMeHsemble a1 3TUX BULOB 06paboTKK.

4. HasHaubTe peXkum TepMmUYeckoi 06paboTkm ans ctann P6M5K5 1
060CHYITe ero Ucnosb30BaHne 418 MefKUX CBEPA.

5. MpoBeanTe aHanu3 cnnasa /185 n 060cHyeTe ero NpUMeHeHe Ans
nonytabpuKaToB, NONYyYaeMbIX FNyOO0KOW BbITSXKKOIA.

6. OnuLINTE NOKPLITUS U3 HEOPraHUYeCKUX MaTepuanos.

BapuaHT 9

1 Bblueptute Aauarpam.my Pe-Pe3C, MOCTPOiTE KPUBYK Harpesa
cnnaea c 1,7 % yrnepoga. Ana gaHHoro cnsiasa npu Temnepatype 900°C
onpefennTe coCTaB U KOMMYECTBO (a3.

2. Yto Takoe 3akaska? Mcnonb3ya gmarpammy COCTOSHWA XKesneso-
LIEMEHTUT, YKaXuTe Temnepatyqy Harpesa nog 3akanky ctanm 50 n Y 12,
OnuwmnTe npeBpaLLeHuns, NPOUCXoaALLMe B CTansx npu BbiI6paHHOM pe-
Xume 06paboTKM, NoayyaemMyto CTPYKTYpY M CBOWCTBA.

3. 1N N3roToBMEHNS TUb3 ABUraTeneil BHYTPEHHErO CropaHus uc-
MOMb3YyIOT Cepblii YyryH. HasHaubTe MapKy 4yTyHa, YKaXute crnocob
nony4YeHus, CTpyKTydy 1 CBOMCTBA.

4. OnuwKnTe UCMOJb30BaHWe HamnaBoOYHbIX MaTepuanosB B MaLUMHO-
CTpOeHuu. [puBeanTe COCTaB, CTPYKTYPY.

5. Mposeante aHatn3 cnnaea JIL40C 1 o6oCHyeTe ero npumeHeHmne
[Ns cenapaTtopos MOALWWMHUKOB.

6. MNpuBeguTe KNacCUPUKALMKO TEXHUYECKON KEepaMUKU MO COCTaBy
N yKaXnTe 061acTb ee NPUMEHeHNS B \LILLIMHOCTPOEHUN.



BapuaHnT 10

1 BbluepTute amnarpammy Pe-Pe3C, noCTpoiiTe KpUBYK HarpeBa
cnnaea ¢ 52 % yrnepoga. And gaHHOro crnsiaBa npu Temnepartype
1160°C onpegenute cOCTaB U KONNYECTBO (has.

2. MeTunkn 13 ctanm Y 10 3aKa.fieHbl: MepBblii - OT TemnepaTypbl
760°C, a BTOpoOi - OT TemnepaTypbl 850°C. HaHecuTe Ha AgunarpamMmy
COCTOSIHUSA YKene30-LeMeHTUT BbibpaHHble TemrepaTypbl Harpeea n 06b-
ACHWUTE, KaKOM M3 3TUX METUMKOB 3aKasieH MpaBWIbHO U MMeeT 6onee
BbICOKME PeXKyLLMe CBONCTBA WU NOYeMy.

3. HasHaubTe pexuMm TepMUYeckoii 06paboTku Ans cTanm Y7 u
060CHYIiTe ero NPUMeHEHMe AN PYYHOro AepeBo06pabaThIBAOLLIENO WH-
CTPY.MeHTa.

4. HasHauybTe peXxum TepMUYecKoi 06paboTku ans ctann X12d1 c
MaKC/MabHOW M3HOCOCTOMKOCTLIO A/ PEXYLLEr0 MHCTPYMEHTA.

5. MNpoBeanTe aHanM3 Cnnaea 3/IMHBAP U 060CHYIATe ero NPMMeHEeHMe
[N5 NPY>XXWH BbICOKOTOUHbIX MPU60POB.

6. lOCTOMHCTBA M HepocTaTKu njactMacc. lNpumeHeHme nnactMacc
[NS LWITaMMNOBO OCHACTKM.

BapuaHt 11

1 BbluepTuTe auarpammy Pe-Pe3C, MOCTPOiTE KPUBYKD Harpea
cnnaea ¢ 50 % yrnepoga. [na [AaHHOro cnjasa Mpu Temnepartype
1180°C onpegenuTe COCTaB U KONNYECTBO (has.

2. C nomouiblo gmarpaMmbl COCTOSHMSA YXXeNne3o-Kapbup xenesa onpe-
flenute Temrepatypy MOJHOIO, HEMOSIHOTO OTXWra WM HopManusauuu
cTann Y 10. OxapakTepusyiiTe 3T pPeXXUMbl TEPMUYECKOI 06paboTKM K
OMMLLINTE CTPYKTYPY U CBOICTBA CTanu.

3. HasHaubTe pexumMm XMMUKO-TEPMUUECKON 00paboTku Ans cTanu
15X v 060CHY#Te ero Ucnonb3oBaHve Ans Aetanen uenei.

4. BblbepuTe MapKy CTa/M M Ha3HaubTe PEXUM TepMUYecKoi obpa-
60TKM ANa NOAWMNNHUKOB, paboTatowmx npu Harpese (go 400-500°C).

5. MpoBeanTe aHann3 cniasa H36 1 060CHYITe ero NpUMeHeHKE ANns
feTanei TOUYHbIX NPU6OPOB.

6. OnuWKUTe aHTUPPUKLMOHHbIE MOMUMEPHbIE MOKPLITASA, UX CBOI-
CTBa, CNOCO6 HaHECEHUS U YCNOBUS MPUMEHEHUS.
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BapunaHT 12

1 BbluepTute guarpammy Pe-Pe3C, nocTpoiiTe KpuByl Harpesa
cnnaea ¢ 3,4 % yrnepoga. [Ans [aHHOro cnjasa nNpu TemnepaType

ornpejennTe cOCTaB M KOJIMYECTBO (Pas.

2. Ctanb 40 nopgsepranach 3akanke ot Temnepatyp 750 n 830°C. Uc-
Nnonb3ys AnarpaMmMy COCTOSHUSA XKeNe30-LUeMEHTUT, YKaXNTE BbiGpaHHbIe
TeMnepaTypbl Harpesa 1 ONULLMTE MPEeBPALLEHMNSA, KOTOPbIe NPon3oLwu
npu 4BYX pexumax 3akanku. Kakomy pexumy cneflyet otgatb npegnou-
TEHWE N noyemy?

3. Ana oTAMBKM pacnpeaBanoB WMCMOMb3YeTCs BbICOKOMPOUHLIA 4y-
ryH. HasHaubTe Mapky 4yryHa, yKauTe Cnocob nosiydeHusl, CTPYKTypy
1 CBOIiCTBA.

4. Ha3HaubTe pexum TepMmuyeckolr 06paboTku ans ctanm X12d1 c
MUHUMaNIbHbIM WU3MEHEHWEM pa3MepoB W OOOCHYNTe ero npuMeHeHue
L1151 BbICOKOTOYHbIX BbIPY6HbIX LUTaMMOB.

5. OnuwInTe OCHOBbI TEOPUM YNPOUHSIOLLEN TepMUYECKOA 06paboTKK
IIOMUHMEBbLIX CMJ/1aBOB.

6. YKaXuTe OCHOBHble 0COGEHHOCTU NacTMACC KakK KOHCTPYKLMOH-
HOro Marepuana u peKoMeHzaLmmn no MUCrosb30BaHUIO NjaacTmMacc B Ma-
LLUIMHOCTPOEHMM.

BapuaHT 13

1 BbluepTute guarpammy' Pe-Pe3C, nocTpoiiTe KpuBYKO Harpesa
cnnasa ¢ 0,7 % yrnepoga. [na [aHHOro cnjaea Mpu TemnepaType
1450°C onpefenuTe coCTaB U KOUYeCTBO (has.

2. BbluepTuTe gnarpaMMy U30TepMUYECKOrO NPeBpaLeHns aycTeHu-
Ta 4Na CTan Y 8, HaHecuTe Ha Hee KPUBYIO pexuma M30TepMUYecKOid
06paboTkuM, obecneynBatoLLeil nonyyveHve Teepgoctn 130 HB. YkaxuTe,
KaK 3TOT peXumM HasbiBaeTcs. OnuINTe CYLWHOCTb NPeBpalleHns n Ka-
Kas CTPYyKTypa MnonyyaeTcs B JaHHOM Cryu4ae.

3. HasHaubTe pexXmMm XMMUKO-TEPMUYECKON 06pabOoTKN LUECTEPEH U3
ctanu 20XH c TBepgocThio 3yba 58... 62 HKC.

4. Ha3HaubTe pexuM TepMu4yeckoil obpaboTku ans ctanm XB5 Ha
TBEPAOCTb 67... 69 HKC 1 0bocHY'liTe ero npyMeHeHve ns pesLoB.
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5. MposeanTte aHann3 cnniaBa b88 1 060CHYITe ero NpuUMeHeHWe ans
NOALIMMHUKOB CKONbXEHUS.

6. OnNuWKTe OCHOBHbIE CBOMCTBA KEPaMUKM M 06/1aCTb MPUMEHEHUs
ee B MaMHOCTPOEHUN.

BapuaHT 14

1. Bblueptute auarpammy Pe-Pc3C, nocTpoiiTe KpuByl Harpesa
cnnaga ¢ 3,8 % yrnepoga. [Ana faHHOro cnjasa npu Temnepat”ac
1180°C onpegenuTe COCTaB U KONMYECTBO (has.

2. BbluepTute grarpaMmMmy U30Tep.MUYECKOro MnpeBpaLLleHns ayCcTeHu-
Ta AN cTanm Y 8. HaHecuTe Ha Hee KPMBYIO pexxuma M30TepMUYeCKOi
06paboTkuM, obecneumnsatoLLein nonyyeHune TeepgoctTn 250 HB. Ykaxure,
KakK 3TOT PeXMM Ha3blBAeTCA M Kakas CTPYKTypa MonyyaeTcs B faHHOM
cnyyae.

3. HasHaubTe pexuMm TepMUyecKoi 06paboTku ans ctanm Y7 u
060CHYIiTe ero NPMMeHeHNe AN PYYHOro AepeB006pabaThbiBalOLWEro NH-
CTPYMEHTA.

4. HasHaubTe pexum Tepmuyeckolr o6paboTku ctanm 40XPA Ha
TBepAoCTb 250-280 HB 1 060CHN'TE €ro NCMNoNb3oBaHWe Ans KpymnHora-
6apuTHbLIX KONEHBaNOB.

5. MpoBegnTe aHann3 CnjaBoB HeM3nILOep M 06OCHYNTE MX NpuUMe-
HEHWe B KOPPO3MOHHBIX cpeax.

6. KopyHgoBas Kepamuka. OnNuLLMTe ee OCHOBHble CBOICTBA W 06-
NnacTb NpU.MeHeHUS.

BapuaHTt 15

1 Bblueptute pguarpammy Pe-Pc3C, nocTpoiiTe KpuBYI Harpesa
cnnaea ¢ 1,2 % yrnepoga. 4ns gaHHOro cnnasa npu temneparype 800°C
onpefenuTe coCTaB U KOMYECTBO (has.

2. Vicnonb3ysa guarpammy COCTOSIHUS XKefie30-LeMEeHTUT, onuiuTe
CTPYKTYPHble MpEeBpaLLeHns, NPOUCXOAdALMe Mpu Harpese ctanm Y 11.
YKaxute KpUTUUECKME TOUYKM M Ha3HaubTe TemnepaTypy Harpesa 3ToW
CTa/in Noj 3aKanky u HopMmanusauuio. OxapakTepusyinTe aTu BULbI Tep-
MIYeCKoin 06paboTKM, ONMLLINTE NONMLAEMYHO CTPYKTYPY W CBOIACTBA.
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3. HasHaubTe pexxum TepMUyeckoi 06paboTkm ana ctanm 40X ¢
TBEPAOCTLIO 260..,280 HB ans nonyocei.

4. HasHaubTe pexumM XMMUKO-TEPMUYECKOW 06paboTkm ans cranu
12XH3A c TBepAbIM NOBEPXHOCTHbLIM C/IOEM Y 0BOCHYITE ero NpuMMeHe-
HYe ANa KPYMNHOrabapuTHbLIX LLIECTEPEH.

5. BblbepuTe TyronaaBkue snemMeHTbl U UX CMaBbl 418 paboTbl B Ku-
MAWNX KOHLEHTPUPOBAHHbLIX KUCIOTaX.

6. OnuwuTe TepMONIacTMYeCKMe U TEPMOPEaKTBHbIE MOUMEPbI U
YKaXWUTE pasnuuune mexa} Humu.

BapuaHT 16

1 BbluepTute guarpammy Pe-Pe3C, nocTpoiTe KpUBYK Harpesa
cnnasa ¢ 0,2% yrnepoga. Ans faHHOro cnnaea npu Temnepatype 850°C
ornpefennTe cocTaB U KONMYECTBO (has.

2. BbluepTute grarpaMMy U30TEPMUYECKOrO MPeBpaTLeHUs ayCcTeHu-
Ta Ans cTanm Y 8. HaHecuTe Ha Hee KPMBYHO pexxMma TepMUYeCcKOoi 06-
paboTkKn, obecneunBarolleid TBepaocTb 350 HB. OnuwmTe CyLHOCTb
npesBpaLleHnii 1 Kakas CTPyKTypa nonyyaeTtcs npu aTol 06paboTke.

3. HasHaubTe peXxxMm XMMUKO-TEPMMUECKOA 06paboTkn ana ctann 15 ¢
MOBEPXHOCTHOW TBEPAOCTLIO 6onee 56 HK.C ana Menkux aetanei ueneil.

4. Ha3HaubTe peXKxum TepMmuyeckoii 06paboTku ans ctanu 50XPA n
060CHYITe ero NpuMeHeHve AN NPY>XMH. OnNuLWKTe Cnocobbl NoBblLLe-
HUA YNPYTUX CBOMCTB NPYXUH.

5. MpoBeanTe aHanm3 cniasa B95 1 060CHYTe ero NnpuMeHeHne ans
TSOKE/IOHarpy>XeHHbIX AeTaNeil camoneTa.

6. OnuwKnTe NOKPBLITUA U3 NMOMVMEPOB U PE3UHDI.

BapuaHT 17

1 Bblueptute guarpammy Pe-Pc3C, nocTpoiiTe KpuBYK Harpesa
cnnasa ¢ 0,1% yrnepoga. Ans fgaHHoro cnnasa npu temnepatype 880°C
onpegenuTe COCTaB N KOMYECTBO (as.

2. B yem 3aksntovaeTcs oTpULATE/IbHOE BAUSAHWE LLEMEHTUTHON CETKM
Ha CBOMCTBA MHCTPYMeHTasIbHON cTann Y10 n Y12? Kakoin Tepmuue-
CKOI 06paboTKON MOXHO ee YHUUTOXUTb? C MOMOLLbIO AnarpaMmmbl CO-
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CTOSIHUSA XeNe30-LeMeHTUT 000CHYUTE BbIOPAHHbIN PEXUM TEPMUYECKON
06paboTKu.

3. HasHaubTe pexum TepMUYeckoii 00paboTKM, 06OCHYITe ero ans
npucnocobneHunii n3 ctanu 40 ¢ TBepaocTbio 280.,,350 HB.

4. MpoBeanTe aHanu3 ctanu 20X13 n 060CHYIATE ee NMPUMEHEHMNE B
cnabblX KOPPO3UOHHBIX Cpesax.

5. OnuwuTe MeTanioKepammyeckue Teepable crnnasbl rpynnbl TTK.
YKaXuTe UX CocTaB, CBONCTBA 1 06/1aCTb MPUMEHEHUS B MALLMHOCTPOEHUM.

6. Yrnepof-yrnepofHble KOMMO3ULUMOHHbIE MaTepuasnbl Ha Heopra-
HUYecKoW MaTpuLe.

BapuaHT 18

1 BbluepTute Auarpammy Pe-Pe3C, MOCTpONTE KPUBYIK Harpesa
cnnaBa ¢ 1,9 % yrnepoga. [Ans faHHOro cnnaBa npu Texmnepat\pe
1300°C onpeaenuTe cocTaB U KONMYECTBO (has.

2. Bblueptute guarpa.MMy M30TEPMUYECKOTO MpeBpaLlleHns ayCcTeHu-
Ta And ctanm Y 8. HaHecuTe Ha Hee KPMB}TO M30TEPMUYECKON 06paboT-
Kun, obecreunBarowein TeepaocTs 500 HB. YKaxuTe, Kak 3TOT pexum
Ha3bIBaETCA M Kakas CTPYKTypa npu 3Toil 06paboTKe nosyyaeTcs.

3. M3n0XuTe cywHOCTL MpoLiecca XXUAKOCTHOIO BbICOKOTEMMEPATYp-
HOF0 LMaHUPOBaHWSA W MPUMEHSEMOI NOcfe LMaHMPOBaHWUSA TepMuye-
CKOW 06paboTKM.

4. MpoeeanTte aHanu3 cnnaea XH77THOP n 060CHYiTe €ro UCnosb-
30BaHue [19 I0NaToK ras3oBbiX TYPOUH.

5. MpoBeanTte aHanu3 cniaBa AMr5 n 060CHYiTE ero NMPUMeHeHUe
Ans AgeTaneii camonera.

6. OnNuWwKnTe TEPMO- U peakTonnacTbl. B yeM Ux pasnuyune no CTpyk-
Type 1 cBOliCTBaM?

BapuaHT 19
1 BbluepTute amnarpammy Pe-Pe3C, nocTpoiiTe KpuBYI Harpesa

cnnasa ¢ 0,9 % yrnepoga. A AaHHOro crnsiaBa npuv Temnepartype
1450°C onpegennTe COCTaB M KOMMYECTBO (as.
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2. Ana Kakux cTaneii MPUMEHSETCA OTXXUM Ha 3ePHUCTbIA MepanT?
O6bACHNTE BbIGOP pexxnmMa v Lenb 3Toro Buaa 06paboTku.

3. HasHaubTe pexum Tepmuyeckoir o06paboTkm ans ctanm Y8 u
060CHYTe ero ncnonb3oBaHue ansa 3yomn.

4. Ha3HaubTe pexxuMm TepMUYeckoil 06paboTkm ans ctanu 1MX15 wn
060CHY#iTe ero NprMeHeHne A5 NOALUMHUKOB KayeHus.

5. MposeauTte aHann3 cnnaea A1 1 060CHYNTe ero nNpuUMeHeHue ans
Harpy>eHHbIX geTanein camonera.

6. MoNM3TMAEH BLICOKOrO 1 HWU3KOro AaBneHuns. OnuwnTe ero cBoii-
CTBa 1 06/1aCTb NPMMEHEHUS B MALLMHOCTPOEHMWN.

BapuaHT 20

1 Bblueptute guarpammy Pe-Pe3C, nocTpoiiTe KpWBYK Harpesa
cnnasa ¢ 0,3 % yrnepoga. [Ana faHHOTo cniasa npu TemnepaType 750°C
onpejenuTe coCcTas U KOJIMYECTBO (Pas.

2. OnuwunTe CTPYKTYPY M CBOWCTBa CTann 45 n Y 12 nocne 3akKanku
oT Temnepatypbl 760 1 840°C (06bACHMTE C NPUMEHEHWEM [AMarpaMMbl
COCTOSIHUS KeNle30-LeMeHTUT). BbibepuTe oNTUMA/bHBIA PEXUM Harpe-
Ba NOZ 3aKa/Ky Kaxiow craiu.

3. HasHaubTe peXxum TepMMyecKoil o6paboTku ana ctanm Y 10 u
060CHYIiTe ero MCnobL30BaHWe 415 METUUKOB.

4. HasHaubTe pexumM TepMmuyeckol o6paboTkm ctanu 40X10C2M u
0060CHYITe €ero npuMeHeHWe [ANS BbIMYCKHbIX KnanaHoB ABuUratesnei
BHYTPEHHEro CropaHus.

5. MNMpoBeauTe aHanu3 cnnasa XacTensioi U 060CHYTe ero nNpuMeHe-
HVE B KUCNOTHbLIX Cpefax.

6. MprBeauTe XapakTEPUCTUKU MEXaHUYECKUX U TEXHONOMMYECKMNX
CBOWCTB CTEK/IOBOSIOKHUTOB W CTEKNOTEKCTOMMTOB. YKaXuTe 06/1acTb
NPUMEHEHNS B MaLUIMHOCTPOEHUN.

BapwuaHT 21
1 BbluepTnTe aumarpammy Pe-Pe3C, MOCTpOiTe KPUBYK Harpesa
cnnaea ¢ 3,3 % yrnepoga. Ona JaHHOro cnnaea npu Temmnepartype

1230°C onpefaennte cocTaB U KOMYECTBO (as.
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2. Kak MOXHO YyCTpaHUTb KPYMHO3EPHUCTY'0 CTPYKTYPY B KOBAHOM
ctanu 30? Mcnonb3ys AuvarpaMMy COCTOSIHWS Xene30-LeMeHTUT, o6oc-
HyinTe BbIOOP peXuMmMa TepMUYECKOA 06paboTKM AN MCMpaBieHUN
CTPYKTYpbl. ONuwNTe CTPYKTYPHbIE MPeBPaLLEHUA U XapaKTep WU3MeHe-
HWSA CBOMETB.

3. HasHaubTe peXxum TepMuyeckolii 06paboTKM ANs peccop M3 ctanm
65I, TBeppocThb 45...50 HK.C.

4. MposeanTte aHann3 ctat 30X13 1 060CHYIiTe ee NPUMEHEHWE AN
MeMLUHCKOI0 MHCTPYMEHTA.

5. OnvwuTe cnnaBbl UMHKa. MNpuBeLMTe COCTaB, CBOWCTBA, MpU.Me-
HeHwe.

6. MpuBeauTe 060CHOBaAHUE TEXHUKO-3KOHOMUYECKUX MPEUMYLLECTB
NPUMEHEHNSA NAacTMacc B MalMHOCTPOEHUW. OCHOBHblE 06/1acTu UX
3((heKTUBHOIO NPUMEHEHUSA.

BapuaHT 22

1 Bblueptute guarpammy Pe-Pe3C, MoCTpoiTe KpuUBYK Harpesa
cnnaea ¢ 2,4 % yrnepoja. [na [aHHOro cnjasa npu Temnepatype
1260”C onpegennTe coeTaB U KONNYECTBO (has.

2. [103BTEKTOMAHAA YTNepoAuCTas CTa/lb UMeeT KPYMHO3EPHUCTYIO
CTPYKTYpy neperpeBa. Kakoil Buf Tepmuueckoli 00paboTku cnefyet
NMPUMEHUTb 419 YCTPaHEHUs COCTOAHWUA meperpesa? HaHecute Ha Aua-
rpaMmmy COCTOSIHUA XKefle30-LeMeHTUT opauHaTty ntboi [03BrekTona-
HOW CTann U 0OBACHWTE, Kakue W3MEHEHUS NPOUCXOAAT B CTPYKType
CTanu Npu 3Toi TepMOOBPa6OTKeE.

3. [4na nnTbsA LKMBOB B CE/IbX03MAaLUMHOCTPOEHMUN UCTMO/b3YeTCa Cce-
pblin yyTyH CY3O. MpuBeguTe cocTas, CTPYKTYPY U CBOWCTBA JAHHOI0
yyryHa.

4. MposeguTe aHanm3 ctann 08X18H12T n obocHyiTe ee NpUMeHe-
Hue ons paboT B aKTUBHbLIX KOPPO3MOHHLIX Cpeaax.

5. OnuwmnTe TBeEpAble npunou. lMpusBeanTe UX COCTaB, CBOWCTBA U
NPUMEHeHVe.

6. OnuwmnTe cnocobbl NepepaboTKX NaaeTMacc B U3LeNns B 3aBUCU-
MOCTW OT BUJa HaMOMHUTENSA N NPUPOAbLI CBA3YIOLLETO.
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BapunaHT 23

1. Bblueptute amarpammy Pe-Pc3C, MOCTpoOiiTe KpMBYIO Harpesa
cnnaea ¢ 2,8 % yrnepoga. Ans JaHHOro cnnaea npu Temmnepartype
1280°C onpegennTe cocTaB U KONMYECTBO (ha3,

2. YUto Takoe 3akaska? lMcnonb3ysa guarpammy COCTOSAHUS >Keneso-
LEeMEHTUT, YKaXKMUTE Te.MMnepaTypy Harpesa nog 3akanky cranvm 30 n Y 10.
OnuwnTe npeBpaLleHns, NPOUCXoasLlne B CTanax npu BbIGPaHHOM pe-
XUMe 06paboTKu, NONyYaemyto CTPYKTYpY 1 CBOWMCTBA.

3. HasHaubTe pexu.M Tep.Muuyeckoir 06paboTkM U 060CHYITe ero ans
TAr u3 ctanm 40 ¢ TBepgocThio 230...260 HB.

4. TpoBegnTte aHann3 ctasim EX9K15 ans nocToAHHbLIX MarHUTOB ce-
yeHmeM 50 X 50 Mm. O6bACHMTE, NoYvemy ANn8 KPynHOrabapuTHbIX Mar-
HUTOB HeJb3A UCMOMb30BaThb CTasb Y 12.

5. OnuwwuTte markue npunow. NpuBeguTe UX cOCTaB, CBOWCTBA U
NMpUMeHeHwe.

6. TepMonacTU4HbIe nnacTmacchl. X ocobeHHOCTb U 061acTb Npu-
MeHeHus. MpuBeanTe NPUMEPbI BaXKHEWLINX TEPMONIAcTOB.

BapwuaHT 24

1 BbluepTute amarpammy' Pc-Pe3C, nocTpoiiTe KpuBYHD HarpeBa
cnnaea ¢ 3,5 % yrnepoga. [Ona [JaHHOro cnjasa npu TemmnepaTtype
1200°C onpefennTe coCcTaB U KOIMYECTBO (has.

2. Vicnonb3ya guarpammy COCTOSIHUS XKene30-LeMEeHTUT, onpegenuTe
TemnepaTy py NOSIHOIO Y HEMNOMHOIO OTXXWUra U HopManu3aumm 4as cranm
15. OxapaKTepu3yinTe 3TV PeXu.Mbl TEPMUYECKO/ 06paboTKM 1 ONuLINTE
MUKPOCTPYKTYpPY U CBOWCTBA CTanu.

3. HasHaubTe peXuM XMMUKO-TEPMMYECKO/ 00paboTKM Ans cTanu
30XI'T ¢ NOBEPXHOCTHOI TBepAocTbio 6onee 50 HK.C.

4. Ha3HaubTe pexum TepMUyeckoi o6paboTkm ana ctanm 70C3A u
060CHY1Te ero Npu.MeHeHWe 415 TSHKENO0 HArPY>KEHHbIX MPYXUH.

5. MNpoBegute aHanu3 cnnasa AK2 1 060CHyTe ero npyMeHeHve ans
NnopLUHel ABuUraTenei BHyTPEHHero CropaHus.

6. OnuwwnTe TepmonaacTUYeckme naacTmMacchl (NoAnaMuibl, NEHTOH,
nonukapboHaTtbl 1 ap ), X cOCTaB, CBOIMCTBA 1 06/1aCTb NPUMEHEHMUS.
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BapuaHT 25

1 BbluepTute guarpammy Pe-Pe3C, nocTpoiTe KpuBYKO Harpesa
cnnasa ¢ 55 % yrnepoga. [ns faHHOro cnsjasa npw Temmnepartype
1200°C onpefenuTe coCTaB ¥ KOMMYeCTBO (has.

2. C nomMoLLblo anarpamMmmbl COCTOSIHUA Xene3o-Kkapbug xenesa onpe-
JennTe TeMnepaTypy Hopmanusauuu, oTXKura M 3akaaky crtanm 65.
OxapakTepusyiite 3Th peXKMmbl TEPMUYECKOW 006paboTKM M OnuULINTE
CTPYKTYPY U CBOICTBA NOC/e KaX4oro suga 06paboTku.

3. HasHaubTe peXum TepMuyecKoil 06paboTkn ana ctanm Y 10 u
060CH3'iiTe ero UCMoNb30BaHUE A1 .MATPUL, XON04HOM LUTaMMNOBKMY.

4. MpoBeanTe aHanm3 ctanm P18K5®2 1 060CHyiiTe ee MPUMEHEHUE
[N5 NPUrOTOB/IEHNA NPOLUMBOYHBIX MYaHCOHOB.

5. Mpoeeaute aHann3 cnnaea JIL40C 1 060CHyiiTe ero NpUMeHeHWe
[Ns cenapaTtopoB NOALIMMHUKOB.

6. KOMNO3ULMOHHbIE AUCMEPCHO-YMNPOYHEHHbIE MaTepuasbl Ha Me-
TaNMYeCKon MaTpuLe.

BapuaHT 26

1 Bblueptute amnarpammy Pe-Pe3C, MOCTpOiTE KpUBYH HarpeBa
cnnaea ¢ 0,4 % yrnepoga. [And [aHHOro crnsiaBa npu Temnepartype
1480°C onpefenuTe cocTaB U KONNYECTBO (has.

2. BbluepTute gmuarpaMmy M30TepMUYECKOrO NpPeBpalleHns aycTeHu-
Ta And cTanm Y 8. HaHecuTe Ha Hee KPMBYIO peXkuma M30TEPMUYECKON
06paboTKKM, 0becneunBatoLLein non>'yeHnc Teepgoct 500 HB. YkaxuTe,
KaK 3TOT PeXXUM Ha3blBaeTCs, ONULLUTE CYLLHOCTb MPEeBPaLLEeHUA 1 Ka-
Kasi CTPYKTypa MOoAyCTaeTcs B JaHHOM C/ly'yae.

3. HasHaubTe pexuMm TepMmnyeckolii 06paboTKM U 06OCHYITe ero Ans
Hagdwuneit ns ctann Y13A.

4. [laiiTe XapaKTepUCTUKY MarHUTHO-MATKWX MaTepuanoB, YKaXute
cocTaB, CBOWCTBa, 06/1aCTb MPUMEHEHNS.

5. MposeanTe aHann3 cnniaea bpb2 1 060CHYTe ero Ncnonb3oBaHue
ONA TSHXKENO Harpy>XeHHbIX U3AeNnil Bo B3pbIBOONACHOM aTMocdepe.

6. OnuwmnTe NOAUCTUPON - aTaKTUYECKUI U U30TaKTUYEeCKUiA yaapo-
NPOYHbLIA. YKaXuTe CBOWCTBA M 06/1aCTb €ro NPUMEHEHUs B MallWHO-
CTPOEHUN.
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BapuaHT 27

1 Bblueptute amnarpammy Pe-Pc3C, nocTpoiTe KpuBYK Harpesa
cnnaea ¢ 1,6 % yrnepoga. [And faHHOro crijiaBa npu Temnepartype

ornpejennTe eocTas M KOIMYECTBO (as.

2. C noMoLblo fnarpammbl COCTOSIHWS XKeNe30-LeMeHTUT onpegenu-
Te TemnepaTypy HopManusaumu, omxura n 3akanku gnsa cranm 30. Oxa-
paKTepu3yinTe 3T PeXnmMbl TEPMUYECKON 06paboTKM 1N ONULINTE CTPYK-
TY"py 1 CBOICTBA CTanu Noc/e Kaxgoro smuga 06paboTku.

3. Ans M3roToBNeHWUs MOPLUHEBbLIX KOJeL ABUrateneid BHYTPEHHEro
CropaHust UCNonb3yoT Cepblii YyryH. PlasHaubTe MapKy YyryHa, yKaxu-
Te cNoco6 MOJyYeHnst, CTPYKTYPY- 1 CBOIACTBA.

4. HasHaubTe peXxum Tepmuyeckoli 06paboTku cTanm 4X5B20C wu
060CHYIiTe €ro NpYMeHeHne ANS TOPAYELLITAMMOBOIO MHCTPYMEHTA.

5. MpoBeanTe aHanu3 cnnaea JIO70-1 1 060OCHYTE ero NpUMeHeHNe
AN petaneid, paboTatoLMX B MOPCKO BOfE.

6. OnuwunTe 3BTEKTUYECKME KOMMO3UTLI. CocTaB, CTPOeHWe, npume-
HeHve.

BapuaHT 28

1 Bblueptute anarpammy Pe-Pc3C, nocTpoiiTe KpuBYTO HarpeBa
cnnaega ¢ 0,01 % yrnepoga. N4 [aHHOro cnjasa Mpu TemnepaTy'pe
900°C onpefennTe cocTaB U KOMYECTBO has.

2. BbluepTute gmarpammy M30TEPMUYECKOro npespaLleHns aycTeHu-
Ta 4Ns CTanm Y8, HaHecuTe Ha Hee KPUBYTO PeXuma U30TepMUYECKOi
06paboTKK, 0becneynBaroLLeil nonyyeHne TeepaocTn 450 HB. Ykaxute,
KaK 3TOT PeXXMM Ha3bIBAETCH, OMWILMTE eyLLHOCTb MpeBpaleHnii N Ka-
Kas CTPYKTypa Mnosyvaercs B JaHHOM C/lyLUae.

3. HasHaubTe MapKy cTaium C npefesiom  TeKy4yeCTU He MeHee
390 MMa gns apmupoBaHus »Kene3obeToHa.

4. HasHaubTe pexuM XMMUKO-TEPMUYECKON 006paboTKu Ans cTanu
12X2H4BA 1 060CHYiTe ero 1cnosib30BaHWe AN YepBAKOB C BbICOKOLN
NOBEPXHOCTHOW TBEPLOCTHIO.

5. MNpoeeanTe aHanu3 cnnasa bp04L44C2,5 n 060CHyiTe ero npmume-
HeHWe 418 caHTEXHUYEEKOW apmaTypbl.

6. OnNuwKTe apMMpoBaHHble NnacTukn. CocTas, cBoOiCTBa. Mpume-
HeHve.
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BapuaHT 29

1. BbluepTute auarpammy Pe-Pe3C, MOCTpOiATE KPUBYKD Harpesa
cnnasa ¢ 1,3 % yrnepoga. [Ana [JaHHOro cnjasa Mpu Temnepartype
1400°C onpegenuTe COCTaB U KONNYECTBO (has.

2. JeTtanu u3 mean, LITAMMNOBAHHbLIE B XO/IO4HOM COCTOSHUW, UMENU
HU3KY0 NIaCTUYHOCTb. OBBACHUTE NPUUNHY 3TOTO ABIEHUS U YKaXUTE,
KakMM CrnocobomM MOXHO BOCCTAHOBWUTbL MAacTUYHOCTb. HasHaubTe pe-
XUM 06paboTKM W MNPUBEAUTE XapakKTep W3MEHEeHWUs CTP}KT>pbl U
CBOWCTB.

3. HasHaubTe pexum Tepmuueckoih 06paboTkm gna ctanm Y9A u
060CHY/iTe ero NPUMeHeHMe 419 MaTpuL, XON0LHOM LITAMMOBKW.

4. Mpoeante aHanu3 cnnaBa 1X25HO5 1 060CHYIATE €ro UCMob30-
BaHWe 18 HarpesaTe/bHbIX 3/1EMEHTOB.

5 Onuwute pedopMupyemble antOMUHWEBbIE CNaBbl  (CNaBbl
AML). YKaxuTe cocTaB, CBOWCTBA 1 NPUMEHEHNE.

6. OnNuLINTE HEOpraHMYeckne MaTepuasbl, NPUMEHAEMble B MallUHO-
CTPOEHMM (CTEKNO, KBapL,, MEHOCTEK/O 1 CTEKIO3MASIN).

BapwuaHT 30

1 Bblueptute auarpammy Pe-Pe3C, nocTpoiTe KpuBYK Harpesa
cnnasa ¢ 0,5 % yrnepoga. [Ans gaHHOro cnsiasa npu Temnepatype 750*°0
onpegenuTe COCTaB U KOMYECTBO (has.

2. Mnawkun n3 ctann Y TTA 3akafneHbl OT Temmnepatypbl 760° n oT
Temnepatypbl 850°C. Kakaf M3 3TUX Mnallek 3akaneHa npaBusibHO,
nMeeT 60/ee BbICOKUE peXYLLMe CBOMCTBA U Novemy?

3. HasHaubTe pexxmm TepMnyecKoi 06paboTKM 1 06OCHYTE ero Ans
NPY>XWH K3 cTanm 65.

4. MpoeeanTe aHann3 ctanm 08X17T u 060OCHYiiTe ee NPUMEHEHUE
4ns paboTbl B KOPPO3MOHHbLIX Cpesax.

5. MpoBegunTe aHanM3 ankOMUHNEBOTO cnnaBa AMr3 1 060CHyiTe ero
ncrnonb3oBaHWe Ans feTanein camonera.

6. TepmopeakTUBHbIE MNACTMACChl, UX OCOGEHHOCTU M 061acTb Npu-
MeHeHUs.
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BapuaHT 31

1. BbluepTute amarpammy Pe-Pc3C, noCTpoiTe KpuBYIK Harpesa
cnnasa ¢ 0,4 % yrnepoga. [Ona [AaHHOro crnjiaea npu TemrnepaType
1450°C onpefenuTe cocTaB 1 KOMYeCTBO (has.

2. WWecTtepHn u3 ctann 45 3akaneHbl: nepeas - OT TemmepaTtypbl
740°C, a BTOpas - ot 820”C. Vicnonb3ya guarpammMmy COCTOSIHUA XKenes3o-
LLEMEHTUT, HaHecuTe BbIOpaHHble TemnepaTypbl Harpesa U 06bBACHUTE,
Kakas 13 aTUX LUecTepeH MMeeT 60/nee BbICOKYK TBEPLOCTb W Nydllue
3KCNyaTauMOHHbIE CBOMCTBA U MOYeMy.

3. HasHaubTe pexum XUMWUKO-TepMUYEecKoh 06paboTku Ans cTanu
C13 1 060CHYITe ero ucnosnb3oBaHWe AN KPyrnHOrabapuTHOro mMepu-
TeNIbHOI0 MHCTPYMeHTa (LabnoHoB) ¢ TBephocTbio 6onee 58 HK.C.

4. MpoBeauTte aHann3 ctanu 15X28 n 060CHyiTe ee NpUMeHeHWe Ans
feTaneld, paboTatowmx npu Temneparypax 1050-1150°C.

5. Mpoeegute aHanu3 cnnasa BT n 060CHYyeTe ero nNpUMeHeHue s
NOALUMNMHUKOB CKOMBXEHUS.

6. OnuwKnTe cUTaNbl U METOAbI UX NONyYeHUs. BnusHue coctasa U
BEeIMUYMHbBI KPUCTASINIOB Ha CBOMCTBA CUTaN/oB. OBMacTb UX NPUMEHEHMS.

BapuaHT 32

1. Bblueptute auarpammy Pe-Pc3C, nocTpoiiTe KpuBYKO Harpesa
cnnaea ¢ 1,0 % yrnepoga. Ons faHHOro cnnaea npu TemnepaTtype
1400°C onpefennTe cocTaB U KOMYeCTBO (has.

2. Ctanb 40 nopggeprniacb 3akanke OT Temnepatyp 760 mn 840°C.
C nomMoLblo AnarpaMMbl COCTOSIHUSA >Kee30-LEeMEHTUT YKaXnUTe, Kakue
CTPYKTYpbl 06pa3ytoTcs B KaXAoM cnydae. O6bACHUTE MPUUUHBLI 06pa-
30BaHWA pasHbIX CTPYKTYP U PEKOMEHAYATe ONTMMAaNbHbLIA PeXUM Ha-
rpeBa Nof 3aKasaKy LaHHOR cTanu.

3. HasHaubTe pexum TepMu4yeckoir 06paboTkm ans ctanm 550 n
060CHYIiTe ero NpMMeHeHWe ANa KPynHOrabapuTHbIX 3y64aTbIX KOJeEC.

4. HasHaubTe peXxmm TepMuyeckoir 06paboTku ans cTanm LLX15 un
060CHYIiTe ero NpMMeHeHne AN NPeLM3noHHbIX (0CO060 TOYHOrO WU3ro-
TOB/IEHWNA) NOALUUMHUKOB.
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5. MpoBeauTe aHanM3 cniasa 3MHBAP M 06OCHYTe ero NpUMeHeHne
ANS MPY>XUH BbICOKOTOUHbIX NMPUGOPOB.

6. MNeHoYHbIp MaTepuanbl, KX PasHOBMAHOCTb, CBOWCTBA U 06/1aCTb
MPUMEHEHUS B MaLLMHOCTPOEHUN.

BapuaHT 33

1 Bblueptute amarpammy Pe-Pe3C, noCTpoiiTe KpPUBYKD Harpesa
cnnaea ¢ 0,35 % yrnepoga. Ana [JaHHOro cnjaea npu Temnepartype
onpeAennTe COCTaB M KONNYECTBO (has.

2. Ctanb 40 nofeeprnach 3akanke ot Temneparyp 760 n 840°C. Wc-
nosb3ys guarpammy COCTOSHMWS XENe3o-LUeMeHTUT, pKaxunTe BblopaHHble
TemnepaTypbl Harpeea v ONULIUTE MNpeBparueHns, KOTopble MPOM3O0LLN
npu ABYyX peXxumax 3akanku. Kakomy pexumy cnefyet otaatb npeanoy-
TEHVE U noyemy?

3. HasHaubTe pexum 06paboTku wecTepHn n3 ctanu 40XIP ¢ TBep-
Jl0CTblo 3y6a, paBHoW 56...58 HK.C.

4. HasHaubTe PeXuMm XMMWUKO-TEPMUYECKOI 06paboTKu Ans CTaniu
20XTP ¢ TBeEpAbIM MOBEPXHOCTHbLIM C/OEM W BSI3KO CEp/LEBUHON ANs
YyepBAYHON nepefayn.

5. MNposeanTe aHann3 cnnaesa H48 1 06oCHYITe ero NpUMeHeHWe s
TOKONPOBOLHMWKOB B CMasx CO CTEK/IOM.

6. OnunwunTe CBOINCTBA anmasa, rpagura, HATpuaa bopa.

BapuaHT 34

1 Bblueptute amarpammy Pe-Pc3C, nocTpoiiTe KpuBYylO Harpesa
cnnasa ¢ 1,4 % yrnepoga. Ana faHHOro cnnaea npu TemnepaType
1350”C onpegennTe COCTaB U KONNYECTBO (has.

2. BbluepTute gmuarpaMmy M30TepMUYECKOro NpeBpaLleHnus aycTeHu-
Ta 414 cTann Y 8, HaHeCcUTe Ha Hee KPMBbIe PEXXMMOB OObIYHOW 3aKanku,
CTYMNeHYaTol 1 U30TEPMMUECKON. KakoBbl MperMyLLEeCTBa U HeJOCTaTKK
KaX/0ro 13 3TUX BUA0B 3aKaiKun?

3. HasHaubTe peXXum TepMMYECKOn 06paboTKM cnaboHarpy»eHHbIX
JeTanei n3 ctanm 45.
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4. HasHaubTe pexXum XMMUKO-TEPMUYECKO/ 06paboTKM Anid cTanm
18XI'T ¢ noBepxHOCTHOW TBepAocThbio 6onee 58 HK.C 1 060CHyiiTe €ero
NCMNONb30BaHWE AN LUECTEPEH.

5. MpoBeauTe aHanu3 cnnaBa MaHraHUH U 060CHYITe ero NCNosb30-
BaHWe A/ U3rOTOB/IEHUS PEOCTaToB.

6. OnuwnTe TENIOCTONKME W XapOnpodHble naacTMacchl (C Tenno-
CTOMKOCTLHO Bbile 200“C). Y KaXKuTe yCcoBUa UX NPUMEHEHUS.

BapuaHT 35

1 Bblueptute avarpammy’ Pe-Pc3C, nocTpoiiTe KpuBYyl HarpeBa
cnnaea ¢ 3,6 % yrnepoga. Ana JaHHOro crnsjiaea npu Temnepartype
1200”C onpefennTe cocTaB U KOMYeCTBO (has.

2. MNocne 3aKaTKy [O3BTEKTOUAHON YINEPOANCTON CTanu Gblia nomy'yeHa
CTPYTCTYpa, cocToAasn 13 heppmTa U MapTeHcuTa. MposeauTe Ha Anarpam-
Me COCTOSIHUS >Kene30-LeMeHTUT OpAMHaTy, COOTBETCTBYIOLLYKO COCTaBy
33/laHHOM cTaTy (MPUMEPHO), YTCDKUTE MPUHATYTO B AaHHOM C/lydae Temre-
paTypy Harpesa nof 3akanky. Kak Ha3blBaeTcsi Takad 06paboTka? Kakue
npeBpaLLeHNs MPOU3OLLIN NPU HArpeBe U OXNAXAEHUN CTann?

3. HasHaubTe pexXum XMMMWKO-TEPMUYECKOA 06paboTKM Ansd cTatw
15X® ¢ TBEpAbIM MOBEPXHOCTHbIM CMOE.M W BA3KOW CepALEBNHOIA.

4. Ha3HaubTe peXum TepMUYeckoi 06paboTkm ana ctanu XBI u
060CHYIiTe ero Ncnosib3oBaHWe 419 U3MEPUTENLHOIO MHCTPYMEHTA.

5. MpoBeauTte aHanu3 cnnasa bpO10®d1 1 06OCHYITE ero UCNosb3o-
BaHMWe 418 aHTUPPUKLMOHHbIX AeTanei.

6. YKaxuTe COCTaB U CBOWCTBA TEXHWUYECKOWN KepaMUKK, MpUMeHse-
MO B MaLLMHOCTPOEHUN.

BapunaHT 36

1 BbluepTute guarpammy Pe-Pe3C, nocTpoiiTe KpuBYH Harpesa
cnnaea ¢ 2,2 % yrnepoga. [na gaHHOro cnjasa Npu Temnepartype
1200“C onpefenuTe cOCTaB M KONMYECTBO (has.

2. Jetann mawnH u3 ctanm 40 3aKa/eHbl: O4HW - OT TEMMepaTypsbl
760°C, a gpyrue - ot Temnepatypbl 830°C. Mcnonb3ys guarpammy co-
CTOSHUA >KeNe30-LeMeHTUT, HaHecUTe BblGpaHHbIe TemMnepaTypbl Harpe-
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Ba W 00OBACHWTE, Kakune M3 3TUX AeTaneil nMMeloT 6oniee BbICOKYHO TBep-
[0CTb 1 Nlyyllne 3KCM/y aTalnOoHHbIe CBOMCTBA 1 NoYeMy.

3. VIHCTpymeHT 13 ctann Y10A 6bin neperpet npu 3akanke. Yem
BpeAeH 3TOT AedieKT? HasHaubTe peXxMm TEpPMUYeCKoin o06paboTku Ans
ncrnpasneHus neperpesa.

4. Bblbepute MapKy CTanu, Ha3HaubTe PEXMM TepMUYecKoil obpa-
60TKM A4N1A NOALWMNHUKOB KayeHus, paboTatolmx B XMMUYECKU arpec-
CUBHbIX Cpefax.

5. MpoBeanTe aHann3 cnnaea JIYO 1 060CH -iTe ero NPUMeHEHUe ANA
N3roToB/EHNS AeTaneld rnyooKol BbITSXKON.

6. XXaponpouHble Kepamuuyeckme matepuanbl. CocTaB, CBOMCTBa U
YCNoBUA NPUMEHEHUS B MALLMHOCTPOEHUMN.

BapwaHT 37

1. BbluepTuTe Auarpammy Pe-Pe3C, NOCTpoOiTE KPUBYK Harpesa
cnnasa ¢ 4,3 % yrnepoga. [Ona [JaHHOrO cnjasa Mpu TemmnepaTtype
1000°C onpefennTe cocTaB ¥ KONNYECTBO (has.

2. C noMoLLblo AnarpaMMbl COCTOSIHUA KeNe30-LUeMeHTUT onpegenu-
Te TemnepaTypy HOpmManusauuu, OTXWUra v 3akanku gns cranm Y 10.
OxapakTepusyiiTe 3TU BuUAbl TepMUYECKOW 006pabOTKM U onuwuTe
CTPYKTYPY U CBOWCTBA CTa/ln NOC/e KaXA0ro pexuima 06paboTku.

3. HasHaubTe pexxum Tepmmnueckoii 06paboTku ctanu 65 1 060CHyiTe
€ro NpUMeHeHMe NS PyYHbIX AepeBoobpabdaTbiBaloLLMX nusl.

4. Ha3HaubTe pexum TepMuyeckoin obpaboTku ctanm X12d1, obec-
neynBaloLLNA MUHUMANbHOE W3XMEHEHWE pPa3MEPOB, M OOGOCHYNiTE €ro
NPUMeHeHWe AN U3rOTOBNEHWUS BbICOKOTOYHOrO MHCTPYMeHTa 4N Bbl-
pyoKMu.

5. MNposeanTe aHanu3 cniasa BT6 n 060CHYiiTe ero npMMeHeHve Ans
06 MBKM NeTaTeflbHbIX annapaTos.

6. Mnactmaccbl. Knaccudgmkauus. Coctas, CTPOEHME.
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BapuaHT 38

1 BbluepTute amnarpammy Pe-Pe3C, nocTpoiiTe KpuBYK HarpeBa
cnnaea ¢ 4,8 % yrnepoga. Ana JaHHOro crnsiaBa npu Temnepartype
1160°C onpegennTe cocTaB Y KOMYeCTBO has.

2. C nomoLpblo agnarpaMmMbl COCTOAHMSA Xefe30-LemMeHTUT YCTaHOBU-
Te TemrepaTtypy MOSIHOrO W HEerosIHOro OTXUra 1 HopManusaunn Ang
ctann 20. OxapaKTepusyinTe 3TU PeXMMbl TEPMUYECKON 06paboTKM W
OMULLNTE CTPYKTYPY U CBOMCTBA CTaNW.

3. HasHaubTe peXumMm TepMMYeCKoil 06paboTku ana ctanm Y11A u
060CHY/iTe ee NPUMEHeHVE AN Mallek.

4. HasHaubTe pexumM Tepmuueckoih 0b6paboTkm gna ctann 5XHB u
060CHYIiTe €ro NCnosib30BaHMe 411 ropsAYeLlTaMmnoBOro MHCTPYMEHTA.

5. MpoBeanTe aHanu3 cnnaea 683 1 060CHYIiTe ero NpMMeHeHne Ans
NOALUMMHUKOB CKOJbXEHUS.

6. TekcTONMTbl. BAnsHue xnonyatobymaxHoOW, CTEKNSAHHON K acte-
CTOBOW TKaHel Ha CBOMCTBA MaacTMacc. Y KaxuTe 061acTb NpUMeHeHUs
TEKCTONTA B MALLIMHOCTPOEHMUMN.

BapuaHT 39

1 BbluepTute amarpam.my Pe-Pe3C, nocTpoiiTe KpuBYHO Harpesa
cnnaea ¢ 1,5 % yrnepoga. [Ans gaHHoro cnnaea npu temnepartype 8508C
onpegjenuTe CoCTaB U KOMYECTBO (has.

2. BbluepTute gnarpammy MU30TepMUYECKOro NpeBpaLleHns aycTeHu-
Ta Ans ctann Y 8. HaHecuTe Ha Hee KPMBYHO pPeXxmma M30TepMUYECKON
06paboTkK, obecrneynBatoLLein nonyyeHne TeepaocT 200 HB. Ykaxurte,
Kak 3TOT PEXWM Ha3blBAETCA W Kakafd CTPYKTypa Mo/yLIaeTcs B 3TOM
chyyae.

3. Ans caHTeXHWYECKUX W3LeNWIA HeOTBETCTBEHHOr0 Ha3HayeHUs
(BaHHbI, pakoOBMHbI W Ap.) UCNOMb3YeTCs Cepblil uyryw. Boibepute map-
Ky, OnumnTe cnocob nonyleHns YyryHa, CTpyKTypy, CBOCTBA.

4. MpoBeanTe aHanm3 ctanm 12X18H10T n 06OCHYiTE ee MpUMeHe-
HVWe ANna paboTbl B OKWUCAMTENbHOW aTmoctepe mpu Temrepatype Ao
800°C.
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5. bepunnuit v ero cnnasbl. ONULIKTE COCTaB, CBOMCTBA, NPUMEHEHME.

6. OnuwunTe COBPEMEHHOe NpeAcTaB/ieHNe O MONEKYNAPHOM CTpoe-
HUW NOMMMEPOB. YKaXWTe CTPYKTYPY TEPMOMIACTUYHbIX U TepMOpeak-
TUBHbIX MOSIMMEPOB.

BapuaHT 40

1 BbluepTute auarpammy Pe-Pe3C, MOCTpONTE KPUBYIK Harpesa
cnnasa c 1,4 % yrnepoga. [ng gaHHoro cniasa npu temneparype 850°C
ornpefennTe cocTaB U KOMYECTBO (has.

2. BbluepTute guarpaMmy M30TepPMUYECKOrO MpPeBPaLLeHNs ayCTeHU-
Ta Ana ctann Y 8. HaHecuTe Ha Hee KPUBYHO peXuma TepMUYECKOin 06-
paboTKK, obecneumBatoLleil nonyyeHne TeepaocTn 60..63 HK.C. Yka-
XWUTE, KaK 3TOT PeXKMM Ha3blBAETCA W Kakas CTPYKTypa npu 3TOM nony-
yaeTcd. ONMWKTE CYLHOCTb NPONCXOAALLNX NPEBPALLEHWIA.

3. HasHaubTe pexxum TepMuyecKoit 06paboTku ans ctanm 40 ¢ TBep-
focTtbio 207...230 HB 1 060CHYiiTe ero ucnosnb3oBaHne Ans 60N1ToB.

4. HazHauybTe peXXmm TepmuyeeKoin 06paboTku ans ctaim 15X12BHM®
1 06OCHYIATE ero NCMosb30BaHWe 4/ AMCKOB 1 POTOPOB TYPOUH.

5. OnNnWwunTe OCHOBbI TEOPUM YMPOUHSAIOLLEA TepMUYECKOA 06paboTKM
atOMUHMEBBIX CM1aBOB.

6. OnuwKMTe penakcaumoHHbIe NpoLecchbl NOMMMEPOB C TOUKMN 3peHUS
NX PU3NYECKOr0 CTPOEHUS.

BapunaHT 41

1 Bblueptute amarpammy Pe-Pe3C, NocTpoiiTe KpuBYKO Harpesa
cnnaesa ¢ 11 % yrnepoga. [Ans pgaHHOro cnjaesa Mpu TemnepaType
1400°C onpeaennte cOCTaB U KONNYECTBO (has.

2. Mocne Tepmunyeckoli 06paboTkM cTanm Y 12 nonyyeHa CTPyKTypa
MapTeHCUT  ayCTEHUT OCTaTOYHbIA. HaHecuTe Ha gmarpammy cocTos-
HNS XKeNe3o-LUeMEHTUT OpAMHATY AaHHON 06paboTKM M 06OCHYIiTe npa-
BU/IbHYHO TeMnepaTypy Harpesa 3TOI CTann MOJ 3aKaskKy.

3. [na W3roTOBMEHUS CaHTEXHWYECKONR, apMaTypbl WUCMONb3YHTCA
KOBKME 4yryHbl. Ha3zHaubTe MapkKy 4yryHa, YKaxuTe cocTaB, Cnocob
MOJSTyYeHUs, CTPYKTYPY W CBOMCTBA.
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4. MpoBeanTe aHanu3 ctann 12X2M®CP 1 060CHyiiTe ee NpUMeHe-
HWe B KOT/IOCTPOEHUM.

5. MpoBegute aHanus cnnaea /168 1 060CHYTe ero NCNosib30BaHUe
NS petaneid, non>"aeMbix rny6oKoi BbITSXKOMN,

6. deHonoopmanbiernfiHole CMOUCTble NAACTUKMA (MONUSTUNIEH K
BUHMNaeT). VX cBOWCTBA 1 061aCTb MPUMEHEHMS B MALUMHOETPOEHUN.

BapuaHT 42

1 BbluepTute auarpammy Pe-Pe3C, nocTpoiiTe KpuBYH HarpeBa
cnnaea ¢ 3,1 % ytnepoga. Ons f[aHHOro cnnaea npu TemrnepaTtype
1200°C onpefenuTe COCTaB U KOMYECTBO (as.

2. Mocne 3aKa/iky 3a3BTEKTOMAHON YTNepoaucToil ctanm 6blna nony-
YyeHa CTPYKTypa MapTEHCUT+ayCTeHWUT+LEMEHTUT. HaHecuTe Ha fAua-
rpammy COCTOSIHUSI YKeNe3o-LeMeHTUT opauHaty- (MpumepHo) obpabathbl-
BAeMOW CTann, yTCaxXWTe TemnepaTydy ee Harpesa nof 3akaaky. Onuwu-
Te NpeBpaLleHnsi, KOTOpble MPOU3OLLIN MPU HArpeBe W OXNaKAeHUU
cranu.

3. O6BbACHUTE MEXaHW3M B/IMSHUS Pa3IMYHOro TUNa MoguMmUKaTopoB
Ha CTpPOeHWe NNTOro MeTana.

4. HasHaubTe pexxumm TepMUYecKoin 06paboTkm gns ctannm P6M5 u
060CHYIiTe ero nemnosib30BaHue 41 PeXYLLEero MHCTPYMEHTa.

5. MpoBeanTe aHanm3 cnnaBa bpC30 n 060cHyTiTe ero NpUMeHeHe
ANA NOALWMNNHUKOB eKOMbXEHUS.

6. CTeKN0BOMOKHNUTBLI. ONMLLINTE CBOMCTBA, CNOCO6 NOMYYEHUs, U3ro-
TOB/IEHUS feTa/ell U NPUMEHEHMNE €r0 B MaLUMHOCTPOEHUN.

BapwuaHT 43

1, Bblueptute auarpammy Pe-Pc3C, nocTpoiiTe KpuBYHO Harpesa
cnnasa ¢ 0,6 % yrnepoga. Ona faHHOro cnnaea npu Temmnepatype
1450°C onpegenuTte coCTaB 1 KOMYECTBO (has.

2. UT0 Takoe HopManu3auma? Micnonb3y's guarpammy COCTOSAHUSA Xe-
Ne30-LEeMEHTUT, YKaXnTe TeMnepaTypy Hopmanusauum ctanm 45 u crta-
m Y12, OnuwunTe npespalleHns, Npoucxopsllme B CTansix Mnpu Bbl-
O6paHHOM peXkume 06paboTKM, MONYHAEMYIO CTPYKTYpPY M CBOICTBA.
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3. HasHaubTe peXxum TepMMYecKoil o6paboTku ana ctann 30XM c
TBEPAOCTbi0 250...280 HB 1 060CHYiiTe ero npuMeHeHue ANS TSXeNo
Harpy>XeHHbIX TAT.

4. MpoBeauTe aHanu3 ctann 12X17 1 060CHYITe ee NPUMEHEHWNE ANS
paboTbl B KMCNOTHbLIX Cpejax.

5. MpoBeanTe aHanu3 cnnaea MJ13 1 06OCHYITE ero NpUMeHeHWe
AN aeTanei camoneta.

6. OnNuwKnTe NeHonnacTbl, UX Pa3HOBUAHOCTM U CBOMCTBA. YKaXuTe
061aCTN NPUMEHEHNSA NEHOMNIACTOB B MalUMHOCTPOEHUN.

BapwuaHT 44

1 BbluepTute amarpammy Pe-Pe3C, noeTpoiiTe KpuMBYHD HarpeBa
cnnaea ¢ 4,6 % yrnepoga. [na [JaHHOro cnjiasa npu TemnepaType
1160°C onpegennte COCTaB U KONNYECTBO (has.

2. BbluepTuTe guarpaMMy W30TEPMUYECKOrO NpPeBPaLLEHNS ayCTeHU-
Ta Ansd cTanm Y 8. HaHecuTe Ha Hee KPMBYIO pexxuma M30TEPMUYECKON
06paboTKK, obecneumBatolLeit nonyeHne TeepaocT 150 HB. Ykaxure,
KaK 3TOT PeXuM Ha3blBaeTCs U Kakas CTPyKT>(ha rnosiyyaetcs B AaHHOM
CN>LLUaC.

3. HazHaubTe pexxum TepMUYeCcKoil 06paboTKM cTann ¥ 8 1 060CHYIA-
Te ero NpUMeHeHne A1 X0N04HOLITAMMOBOIO0 UHCTPYMEHTA.

4. Ha3HaubTe peXum TepMUyeckoin 06paboTkm cTanm 9XC m oboc-
HyiiTe ero MCcnofib30BaHMe AN U3rOTOB/EHUS PYYHbIX METYMKOB, Nfa-
LUeK, Kenm.

5. MpoeegnTe aHanu3 cnnasa J180 1 060CHYITe ero MCNoNb30BaHMe
ONA [eKOPaTUBHbIX U3AENNNA.

6. MneHOYHbIe MaTepuasbl, UX Pa3HOBMAHOCTM, CBOMCTBA M 061aCTb
NPUMEHEHNS B MaLLMHOCTPOEHNN.

BapwnaHT 45
1 BobluepTute guarpammy Pe-Pe3C, nocTpoilTe KpuBYHO Harpesa

cnnasa ¢ 4,0 % yrnepoga. [Ona [JaHHOro cnjiaBa Mpu TemnepaType
1150"C onpegennTe COCTaB U KOIMYECTBO (has3.
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2. Ha guarpammy n30TEpMWYECKOro npespalleHns ctann Y 8 HaHe-
CUTE KPMBYHO M30TEPMMYECKO 06paboTKM Ha TBepaocTb 456.500 HB.
OnuwmnTe ha3oBble NPEBPALLEHNS MPU AaHHON 06paboTkKe, MOMYyYaeMYHO
CTPYKTYPY ¥ CBOICTBA CTasL.

3. ins oTAMBKM feTanein aBToMo6Wel 1 psja MallvH, paboTarLmx
B YCNOBUAX AUHAMUYECKUX Harpy3oK, UCMOMb3YHOT KOBKME YyryHbl. Ha-
3HaybTe MapKy 4yr\isa, yKaxuTe coctaB, 06paboTKy, CTPYKTYpy U Me-
XaHWYecKmne CBOICTBA.

4. MpoBeanTe aHanu3 ctann 12X1M® 1 060CHYyliTe ee NCNO/b30BA-
HWe 4Ns AeTanei KOTI0CTPOEHNS.

5. YKaxuTe MeTannokepaMuyeckue TBepable cniasbl 415 U3roTOBe-
HUSA peXyLLero MHCTpymMeHTa. OnuLInUTe X CTPOEHUE, COCTaB, CBOMCTBA
1 Cnocob M3roToBEHNS,

6. OnNuwuTe BAMSHUE MOPOLUKOBLIX U BONOKHWUCTLIX HaNOAHUTENeN
Ha CBOMCTBA PE3UHbI.

BapuvaHT 46

1 Bblueptute amarpammy Pe-Pe3C, nocTpoiiTe KpuBYK HarpeBa
cnnaea ¢ 0,5 % yrnepoga. [ns faHHoro cnaaea npu temnepartype 750@C
ornpegennTe COCTaB U KONNYECTBO (has.

2. BbluepTute gmMarpaMmMmy U30TEPMUYECKOr0o NpeBpaLleHns aycTeHu-
Ta ANa CTanM Y8, HaHecuTe Ha Hee KPUBYHKO pexuma U30TepMUYECKOl
06paboTKK, obecneynBaroLLeld nonyyeHve TeepgocTn 500 HB. YkaxuTe,
KaK 3TOT PeXWM Ha3blBaeTCs, OMULLINTE CYLLHOCTb MpPeBpaLLeHns U Ka-
Kas CTPYKTypa nonyyaeTcs B JaHHOM Cry4ae.

3. [na OTNMBKM KOMEHYATbIX BA/IOB MWCMOMbL3YIOT BbICOKOMPOUHbIE
YyTyHbl. HasHaubTe MapKy YyryHa, yKaxuTe cnocob nonyyeHus, crpysc-
TYpY 1 CBOICTBA.

4. HaszHaubTe peXxuM TEPMMUYECKO 06paboTkn ansa ctanm 40X9C2 un
000CHYIiTe €ero MpUMeHeHWe ANs BbIMYCKHbIX KanaHOB [ABuUratenel
BHYTPEHHEro CropaHus.

5. MNposeauTe aHann3 cnnasa [16 n 060CHYNTe ero NpUMeHeHUe ans
Harpy>eHHbIX feTaneil camonera.

6. OnuwnTe CTEKNONNACTUKU. YKaXUTe BUAbl HANOMHWUTENS, CBOM-
CTBa, NPUMEHEHNE.
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BapuaHT 47

1 Bblueptute auarpammy Pe-Pe3C, MOCTpOiTE KPUBYK Harpesa
cnnaea ¢ 0,8 % yrnepoga. A58 [aHHOro crjiaBa npu Temnepartype
1450°C onpegenuTe COCTaB U KONNYECTBO (has.

2. C noMoLblo AnarpaMMbl COCTOSIHWS XeNne3o-LeMeHTUT onpeaenu-
Te TemrepaTtypy MO/IHOrO W HEMONHOr0 OTXWUra WU HopManusauun ang
ctann 40. OxapakTepusyite 3TV PeXUMbl TEPMUYECKON 06paboTKM W
OMULLIMTE CTPYKTYPY U CBONCTBA CTaNM.

3. HasHaubTe pexum Tepmuyeckoi o06paboTku ana crtanm 40X ¢
TBepAocTbio 28...35 HK.C ana oceli.

4. HasHaubTe peXxnM TepMuyeckoii 06paboTku ans ctanm LLIX9 n oboc-
HyTITe ero MPUMEHEHNE /15 MENKWX AeTanei NOALLMMHNKOB KaueHUs.

5. MpoBeanTe aHanM3 cnnasa B95 1 060OCHYTe ero NpUMeEHeHNe Ans
JleTanein camornera.

6. OnuwunTe aHTUPPUKLUOHHbIE MOKPLITUA METaN0B NOANMEPAMMU.
MprBeaUTE XapakTePUCTUKY UX CBOMCTB U YC0BUS MPUMEHEHNS.

BapuaHT 48

1 Bblueptute amarpa.mMmy Pe-Pc3C, nocTpoiiTe KpuBYIO HarpeBa
cnnasa ¢ 0,8 % yrnepoga. [Ana gaHHOro cnjiaBa npu Temnepartype
1450°C onpefennTe coCTaB U KOIMYECTBO (has.

2. Mpun HenpepbIBHOM OXN@XAeHUW CTannM Y8 nosy4veHa CTpyKTypa
TPOOCTUT + MapTeHCUT. HaHecuTe Ha [fuarpamMmy M30TepMUYECKOro
NnpeBpalleHns aycTeHMTa KPUBYIKD OXNaxAeHus, o0becrneynsatoLLyto
MoNlyYeHUe AaHHOW CTPYKTYpbI.

3. HasHaubTe peXxuM XMMUKO-TEPMUYECKOR 06paboTkM And cTanm
38XMHKOA c noBepxHOCTHOW TBepAoCThI0 750... 1000 HY.

4. MpoBeauTte aHanM3 ctann 14X17H2 1 060OCHYITE ee MCMONb30Ba-
Hue Ans paboTbl B KOPPO3UOHHBIX Cpesax.

5. MposeanTte aHanu3 cnnasa MA2 1 060CHYiiTe ero UCnosb3oBaHme
[ANs feTanei B aBUacTPOEHUMN.

6. Monuamugbl n nonuypetaHbl. ONWUWINTE UX COCTaB, CBOMCTBA U
061aCTV NPUMEHEHNS B MAUMHOCTPOEHUN.
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BapuaHT 49

]. BbluepTute amarpammy Pe-Pe3C, nocTpoliTe KpuBYK HarpeBa
cnnasa ¢ 4,5 % yrnepofa. AnA gaHHoOro cnnaea npu TemnepaType
1150“C onpefennTe COCTaB M KOMYECTBO (as.

2. Vicnonb3ys anarpaMmMy COCTOSIHUS XKeNne3o-LeMeHTUT, onpegenvre
TemnepaTypy NOJIHOW M HENOHOW 3akanku ana ctanu 40. JainTe onuca-
HVe CTPYTCTpbl W CBOMCTB CTanu MOCNe KaXAOoro BWUAa TepMWUYECKOi
06paboTKMy.

3. HasHaubTe pexuM TepMMYecKoil 06paboTkm ans ctanu LLIX15IC
1 060CHYIiTe ee NPUMEHEHWE ANs NOALUUMHUKOB,

4. MpoBeaute aHanu3 ctann 12X13 n 060CHYIiTe ee MPUMEHEHME B
OKUCNUTENbHOM aTMocCepe.

5. MpoeeauTte aHanun3 cnnasa AK4 1 060CHYIiTe ero NpUMeHeHWe ans
[leTanei gurarteneii BHyTPEHHEro CropaHus.

6. ONMLLINTE KOMMO3UTbI HA METaN/IMYECKOA MaTpuLIE.

BapuaHT 50

1 BbluepTute pguarpammy Pe-Pe3C, nocTpoiiTe KpuBYKO Harpesa
cnnasa ¢ 3,2 % yrnepoga. [Ons [aHHOro cnjaea npu TemnepaType
1200°C onpefennTe COCTaB U KOMYECTBO (has.

2. Vicnonb3ys gmarpaMMy COCTOSIHUSA >Kene30-Kapoug xxenesa u Kpu-
BYIO W3MEHEHMWS TBEPLOCTW B 3aBUCMMOCTU OT TemrmepaTypbl OTMYCKa,
HasHauuTb 45 YrnepoancToi ctam 40 Temnepatypy 3akajku 1 Temne-
paTypy OThycka, Heobxogumble gnsa obecneveHms Teepgoctn 400 HB.
OnuwnTe NpeBpaLLeHNs MPU OTMYCKE N NOMYLIaEMYHO CTPYKTYPY.

3. HasHaubTe pexum TepMUYecKoid 06paboTKM ANf NPYXUH K3
cTanm 70,

4. Mpoegute aHanu3 ctanm HOI 13 1 060CHYITe ee MCNO/b30BaHME
[NS U3HOCOYCTONYMBLIX AeTanei.

5. MNpoBeauTe aHanu3 mMarHneBoro cnnaea MJ15 n 060CHyliTe ero uc-
Nofib30BaHWe /1 M3rOTOBMEHNS AeTaneli caMoneTa.

6. OnuwnTe TEPMO- N peakToniacTebl. B yem pasnnume mux no CTpyk-
Type 1 CBOWCTBaM?
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