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[11441 OIL.05 MarepuanoBenenue [Texcr]: MeTtonuueckue ykazaHusi U KOHTPOJIbHbIE
3aJIaHUs TI0 BBITIOJTHEHUIO JOMAITHEH KOHTPOJBHOW pabOTHl JJisi 0O0Y4YaIOIIUXCSl 3a09HOMN
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VYnan-Ym: Cektop wuHpopmarmonHoro obecrneuenus ydeOHoro mpomecca Y YKIKT
HpI'VIIC, 2021. — 12 c.

Mertonuyeckue ykazaHus M KOHTPOJIbHBIE 3aJaHHsl IO BBINOJIHEHHUIO JOMAIIHEW KOHTPOJILHOM paboThl
pa3paboTaHbl B COOTBETCTBHHM C paboueit yueOHOW mnporpammoii OIL.05. MarepuanoBeneHue
cnenuansHoctu  13.02.07 DnextpocHabxeHue (1o oTpacisiM) U TpeOOBaHUAMHU K PE3yJIbTaTaM OCBOCHUS
IpOrpaMMbl OAroTOBKH crienuanuctoB cpennero 3seHa @I'OC CIIO no nanHo# cnienuanbHOCTH (0a30Bast
MOATOTOBKA).

[lenp AaHHBIX METOAMYECKHUX YKa3aHUNW — OKa3aTb IOMOIIb OOYYaroUIMMCSl IPHU BBINOJIHEHUU
JOMAITHEN KOHTPOJIbHOM paboThl M 3aKPEIUICHWH TEOopeTHYecKuX 3HaHud mo naucuuruimae  OIL0S
MarepuanoseneHue.
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TlossicHUTEILHAS 3aIUCKA

Meroauueckue yka3zaHHWs M KOHTPOJIbHBIC 3aJlaHUS IO BBIMOJHEHUIO JOMAITHEH
KOHTPOJIbHOM pPaboThl pa3paboTaHbl B COOTBETCTBHM C padoueil ydeOHOW MporpaMMoi
OI1.05. Marepuanoseaenue crnenuaabHocTH 13.02.07 DnexrpocHadxeHue (1o 0TpacisMm)
U TpeOOBaHUSIMU K pE3ylbTaTaM OCBOCHHS MPOrpPaMMbl MOJATOTOBKU CHEIMAIUCTOB
cpeanero 38enHa GI'OC CIIO no ganHOi cienuanbHOCTU (0a30Basi MOATOTOBKA).

JlomammHsis KOHTpoJibHAsE paboTa — 3TO CaMOCTOATeNIbHas paboTa O0ydaroumxcs,
KOTOpasi BBIMIOJIHSETCS B YCTAHOBJIEHHOE BpeMsi M B YCTAaHOBJICHHOM 0ObeMe
WHIMBUYaIbHO 0€3 HEMOCPEICTBEHHON MOMOIIHU MpPernogaBaTesl.

CamocrosiTenbHas paboTa 00y4YaromUXCsl TPOBOJUTCS € LENbIO:

- ¢opmupoBanus kommnereHiui, npeaycmorpeHHsx GI'OC CIIO no cneunaibHOCTH
13.02.07 DnexrpocHabxeHHe (110 OTPACIISIM);

- CHCTEMAaTH3allud W 3aKpeIUICHUS TMOJYYCHHBIX TEOPETUYECKUX 3HAHUN U
NPAKTHUYECKUX YMEHUN 00yUJaroluXcs;

- YIIIyOJIeHUS U PACIIMPEHUS TEOPETUUECKUX 3HAHUM;

- pa3BUTHUS TO3HABATENIbHBIX CIOCOOHOCTEH U aKTUBHOCTH 00YYaIOIINXCS: TBOPUYECKOM
WHUIIMATUBBI, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH, OPTaHU30BAHHOCTH;

- (opMUpOBaHHUE CaAMOCTOSITEILHOCTH MBIILJIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPILEHCTBOBAHUIO U CAMOOPTaHU3aLINH;

- Pa3BUTHIO UCCIIEAOBATEIBCKUX YMEHUN.

Y4ebupM 1aHoM crienranbHOCTH 13.02.07 DnexTpocHabkeHue (M0 OTpaciasaM) s
nucuumuinabl OI1.05 MatepuanoBeneHue npeaycMOTpeHo 87 4acoB HAa CaMOCTOSITENbHYIO
paboty oOyuaroruxcsi. PabGoueit yueOHOW mporpaMMoil AMCIUIUIMHBI OMPEIeICHBI
cnenytomue Bunbl BCP: npopaboTka yueOHO TuTepaTyphl, BHITIOJHEHNE WHIUBUTy AIbHON
JIOMAIITHEW KOHTPOJIbHON PabOTHI.



3ananue A MHAWBUIYaTbHOM TOMaIIHEeH KOHTPOJIbHOM paboThl

3amanue a8 MHJIMBHUAYaJIbHOM JOMalTHEH KOHTPOJIbHOM paboThl cocTaBieHo B 50
BapuaHTax. Homep Bapuanta  ompezensieTcss JByMsa TMOCIeIHUMH Uudpamu mmdppa

obOyuaromierocs mo tadure 1.

Tabmuma 1
[Be Homep | Homep Bompocos JBe Howmep Howmep Bompocos
MOCJIETHE | BapUaHTa U 3a7a4 NOCJIEIHUE | BapuaHTa U 3a7a4

U PHI UG PEI

mudpa mudpa

01 51 1 1,15,25,41,51 26 76 26 10,26,40,46,56
02 52 2 2,16,26,42,52 271 177 27 1,11,27,47,57
03 53 3 3,17,27,43,53 28 78 28 2,12,28,48,58
04 54 4 4,18,28,44,54 29 79 29 3,13,29,49,59
05 55 3 5,19,29,45,55 30 80 30 4,14,30,50,60
06 56 6 6,20,30,46,56 31 81 31 5,15,31,41,51
07 57 7 7,21,31,47,57 32 82 32 6,16,32,42,52
08 58 8 8,22,32,48,58 33 83 33 7,17,33,43,53
09 59 9 9,23,33,49,59 34 84 34 8,18,34,44,54
10 60 10 10,24,34,50,60 35 85 35 9,19,35,45,55
11 61 11 11,25,35,41,51 36 86 36 10,20,36,46,56
12 62 12 12,26,36,42,52 37 87 37 11,21,37,47,57
13 63 13 13,27,37,43,53 38 88 38 12,22,38,48,58
14 64 14 14,28,38,44,54 39 89 39 13,23,39,49,59
15 65 15 15,29,39,45,55 40 90 40 14,24,40,50,60
16 66 16 16,30,40,46,56 41 91 41 1,12,34,41,51
17 67 17 1,17,31,47,57 42 92 42 2,23,35,42,52
18 68 18 2,18,32,48,58 43 93 43 3,22,36,43,53
19 69 19 3,19,33,49,59 44 94 44 4,21,37,44,54
20 70 20 4,20,34,50,60 45 95 45 5,20,38,45,55
21 71 21 5,11,35,41,51 46 96 46 6,19,39,46,56
22 12 22 6,22,36,42,52 47 97 47 7,18,40,47,57
23 73 23 7,23,37,43,53 48 98 48 8,17,24,48,58
24 74 24 8,24,38,44,54 49 99 49 9,16,21,49,59
25 75 25 9,25,39,45,55 50 00 50 10,15,13,50,60




Metoanueckue ykazaHus M0 BbINOJIHEHUIO WHIMBUIYaJIbHOW JOMAaIIHEW KOHTPOJIbHOU
paboThI

KontposnbHast paboTa BBINOJIHSAETCS B OTACIBHOM TETpaJH B KIETKY ¢ moysimMu. Ha
NIEPBOM CTPAHHUIIE YKa3bIBAIOTCS HOMEp BapuaHTa U HOMEpa BOMPOcOB. Kaxkablil BOIpoC
3aMKMCBIBAETCS C HOBOI'O JIUCTA: BHAayajle — HOMEP M Ha3BaHUE BOIPOCA, HUKE - OTBET.
OTBeTHI AOKHBI OBITh KOHKPETHBIMU M COOTBETCTBOBATH Bompocy. [louepk gomkeH ObITh
pa300pUMBBIM, COKpAIleHHE CIOB He Jomyckaerca. He pexomeHIyeTcss HCIoNb30BaTh
[[BETHYIO TACTy MPHU BBIIOJHEHUU KOHTPOJIBHON paboThl. B KOHIIE KOHTPOJIBHOU pabOTHI
MPUBOJUTCS CIMCOK UCTHOJIb30BAHHBIX UCTOYHUKOB, CTABUTCS J1aTa BBIIIOJIHEHUS U MOJINCH
crynenta. [locie npoBepku paboThI MpenoaaBaTesieM CTYICHT JA0JKEH B 3TOM ke TeTpaiu
YCTPAaHUTh JOMYIIEHHbIC OMMOKU. CTyACHTBI JOMYCKAIOTCA K TPOMEKYTOUHON aTTeCTalluu
TOJIKO IIPU YCIIOBUH, YTO JOMAILHSSL KOHTPOJIbHAs paboTa 3auTeHa.

Kaxnaplii BapuaHT COIEPKUT TPU TEOPETUUECKUX BOMPOCAa W JABAa MPAKTHUYECKUX
3a/IaHusl, JaHHBIE, /IS BHIMIOJHEHUSI KOTOPBIX IPUBEICHBI B Ta0auIax 2 u 3.

Jlns orBeta Ha Tteopernueckue Bompockl NeNe 1—4(0 HeoOXonuMO H3y4YUTh
MaTepual COOTBETCTBYIOUIUX TEM AUCHUILIMHBI. OTBEThI Ha BOIMPOCHI JOJKHBI OBITh
MOJHBIMU U TI0 BO3MOXXHOCTH JIOJDKHBI COMPOBOXKIATHCS TMOSCHSIOMIUMHU PUCYHKAMHU,
cxemamu W Tabnuiamu. [Ipu BBIMOTHEHUU HE JOMyCKaeTcs MX KomupoBaHue. B kaxmom
OTBETE JIOJDKHA COJIEpKaThCsl MHGOpMAIIHs 10 MPUMEHEHUIO JAaHHOTO BUA MaTepuala Ha
MOJBI)KHOM COCTaBe. B KOHIlE KOHTPOJBHOM paboOThl ClENyeT MPUBOJUTH CITUCOK
UCIIOJIb30BaHHOM JIUTEPATYPHI.

[Ipu BBITIOIHEHUHM TPaKTUYECKUX 3aaanuii, Bompockl NeNe 41—50, cnexyer
U3YyYUTh MAapKUPOBKY 3JKEJE30YIJIEPOJUCTHIX M IBETHBIX CIUIABOB M BOCIOJI30BATHCS
npwioxkeHueM 1, «YcioBHbIe 0003HAYEHUSI OCHOBHBIX JJIEMEHTOB B MapKaxX METaUIOB U
CILJIABOB» M NPWIOKEHHEM 2 «YCJIOBHBIE 0003HAUYEHHUSI OCHOBHBIX JJIEMEHTOB B MapKax
METAJIJIOB U CILJIABOBY.

Jns BeIMmoOJIHEHUS mpakThudeckoro 3aaaHus NeNe 51—60, ciegyeT 03HAKOMHUTHCA
C JUarpaMMON SKEJIe30yTJEPOAUCThIX CIUIAaBOB M KPUTHYECKMMHU TOYKAMHU CTalIU.
Heo6xonumMo 0TOOpa3uTh CXEMaTUYHO Y4YacTOK  JHarpaMMbl  JKEJI€30YTJIEPOJAMCTBIX
CIIJIABOB, BOCCTAHOBUTH MNEPHEHIAUKYJSP U3 TOYKU OCH abCHHUCC, COOTBETCTBYIOIICH
COJIEpKAHUIO YyTIepoJa B 3aJaHHOM CIUIaBe. 3aTeM, 0003HAYUTh TOYKHU TMEepeceueHUs
KaK KPUTHUYECKHE TOYKM M OINYCTUTh W3 HUX MNEPHEHAUKYISAPBI 10 ocu opauHaT. llo
MOJIYYEHHBIM TMOCTPOEHUSAM MOJYYUTh TEMIIEPATYPY KPUTHUYECKHUX TOUYEK KaK UX OpJAHHAT
U JaTh KPATKYIO XapaKTEePUCTUKY ITUM TOUKAM.

[Tpumep BBIMOTHEHUS MPAKTUYECKOTO 3aJ]aHus 10 paciudpoBKe MapOK MaTEPHAIIOB

PacumdpoBath Mapku xene30yriepoAUCTbIX U LIBETHBIX CIUIABOB:

BCrlkm; 50; Y7A; CU25; 30X3MO; 111X4; 25I'DJI; JIH65-5; bpOS8LI4.

* BCrlkn — yrnepoaucTas KOHCTPYKUHMOHHAs CTajlb OOBIKHOBEHHOTO KauecTBa,
MapkH 1, rpynmnsl b — ¢ rapaHTUPOBaHHBIM XMMUYECKUM COCTABOM, KUITAILAS.



* 50 — yriepoaucTasi KOHCTPYKIIMOHHAsI CTajbh, KaUYeCTBEHHAs, CIOKOWHAs, CO
cpeaHuM coaepxkanueM yraepoaa 0,5%.

« V7A — yriepoaucrtas HWHCTPYMEHTallbHasg BBICOKOKAUYECTBEHHAs! CTalb,
coaepxanue yriaepoaa — 0,7%.

* CY25 — cepblif yyryH, BpEMEHHOE COMPOTUBJICHUE Pa3pbIBY MPHU PACTSHKEHUU
250 MITa.

* 30X3M® — kayecTBEHHas JIETUPOBaHHasA CTajlb, cCpeaHee coaep:kanue yriaepoaa 0,3%.
Jlerupytomue saeMeHTHI X — XpoM, coaepxkanue 3%, M — momubaer — mo 1%, @
BaHanuii — 10 1%.

* 11X 4 — mapuKONoIIMITHUKOBAS CTallb, cofepkanue xpoma 0,4%.

* 25T'®JI — nermpoBaHHAs CTalb Il (PACOHHOTO JIUTHS, CPEIHEE COICp’KaHUE
yraepoaa — 0,25%. Jlerupytouiue snementsl: I' — mapranen —mao 1%, @ — BaHaguii —
10 1%.

* JIH65-5 — nedopmupyemas narynb. Conepxanue menu — 65%, Hukens — 5%,
ocranpHoe nuHK — 30% (100 — 65 — 5 = 30%).

* bpO8lI4 — nureitHas Oponza. Conepkanue onoBa — 8%, muHka —4%,
ocranpHoe Meab — 88% (100 — 8 — 4 = 88%).

HpI/IMCp BBIIIOJTHCHUS ITPAKTHYCCKOI'O 3adaHHA 110 HAXOXKACHHUIO KPUTHUYCCKHUX TOUYCK CTaJIH

Onpenenute KPUTUYECKAE TOUKU CTalIM C COJEpKaHWUEM B Heu yriepona 1,87%.
VYkazaTh 3TH TOUKH Ha CTAJILHOM Y4acTKE JUarpaMMbl U 0XapaKTEpPU30BaTh UX.

Temneparypsl, TMpU  KOTOPHIX MPOUCXOAST  (a3oBble U  CTPYKTYpHBIC
MIPEBPAIIEHUS B KEJI€30yTIEPOAUCTHIX CIIJIaBaX, HA3bIBAIOTCS KPUTUUECKUMH TOUYKAMHU.
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JIist  BBITIOJIHEHWSI 3aJlaHus HEOOXOJAMMO OTOOpPa3UTh CXEMAaTUYHO YYacTOK
JarpaMMBbl COCTOSTHUSA JKEJIE30YTIEPOIUCTBIX CTAJIE, OTMETUTh HA HEW OCHOBHBIE TOUKHU U
nuHun. Ha mikane coaep:kanus yriepojia B CIJIaBe HAaUTU TOYKY COOTBETCTBYIOTYIO 1,87%
yriiepoAa U BOCCTAHOBUTH IMEPIEHAMKYJISP 0 TOYKH MEpecedyeHus. TOYKHA MepecedueHUs
JIVMHUM JUarpaMMbl C 3TOM BEPTUKAIBHOM JIMHUEH U SIBISAIOTCS KPUTUUYECKUMH ISl 3TOU
cranu. Ha nuarpamMe otMeyaeM BEPTUKAIBHOW JMHUEN | CIIaB ¢ coliepKaHUEM yTiiepoaa
1,87%. Touku nepeceueHust 3TOM NPSIMOM € JIUHUSAMM AuarpamMmbl — T.T. 1, 2, 3, 4. Cmuias [
npu temneparypax oonapmux 1430 °C HaxoaUTCs B KUAKOM (PacIuIaBJI€HHOM) COCTOSIHUU.

[Ipn oxnaxnenuu cruiaBa B T. 1 mpu Temmneparype t1 = 1430 °C naumnaercs
KpUCTAJUTM3AIMs ayCTEHUTA U3 dKUJKOTO paciliaBa.

B Touke 2 mnpu Ttemmeparype t2 = 1190 °C mnpouecc KpucCTaLIU3ALUU
3aKaHYMBAETCHI.

B Touke 3 mpu temneparype t3 = 1075 °C u3 aycTeHWTa HaYMHAET BBIACISATHCS
BTOPUYHBII IEMEHTHUT.

B Touke 4 npu Temrneparype kputnieckor Touku t4 = 727 °C ayCcTeHUT, UMEIOIIUN
KOHIIeHTpaIuio yriepoaa 0,8%, mpeBpaiaercs B IepiuT (IBTEKTOUIHYIO cMech pepputa u
[IEMEHTHUTA), T. €. MPOUCXOJUT IBTEKTOMAHOE NpeBpaienue. Cras I, conepxammii 1,87%
C, ABnsieTcs 3a3BTEKTOMIHON YIJIEPOJUCTOM CTaJbIO.

Bormpocsr NeNe 1—40

1. Hapucyiite KpUCTAINIMYECKUE PEIIETKH METAIOB. YKaXWUTE, KaKUM MeTaiaM
OHH COOTBETCTBYIOT. OOBSICHUTE, UTO TAKOE AJVIOTPONHS U AHU3O0TPOIUS METAJIOB.

2. Hanite omnpenenenue TBepAoCcTU. OOBICHUTE, KaK OINPEACISIIOT TBEPAOCTh
METAJUIOB M CIUIaBOB MeTonamu bpuHenns, Poksemnna u  Bukkepca, mnpuBenute
NOSICHSIFOILIUE CXEMBL. Y KaXKUTE, JUIsl KAKUX CIUIaBOB, KAKOW CIIOCOO MCIOJIb3YETCS.

3. OOBsicHUTE, KaK MPOM3BOAAT HCHBITAHUE METAIJIOB Ha PpacTSKEHHE, HapUCYHTe
auarpamMMmy pacTsbkeHusi oOpasua M3 MSTKOM CTalM U MOSICHUTE, KaKHe MEXaHUYeCKHe
XapaKTEpUCTUKN METAIIIA OIIPEAEIISIIOTCS IIPUA DTOM.

4. JlafiTe ompenelicHHEe yaapHOW BSI3KOCTH cTanu. OOBICHUTE, KaK IMPOU3BOJISAT
UCIIBITAHUS CTAJIM Ha yIAapHYIO BA3KOCTh. lIpuBeanTe npumepsl cTaneil, IpUMEHSIEMBIX IS
y3JI0B MOJBH)KHOTO COCTaBa, K KOTOPBIM MPEABABIAIOTCS TEXHUYECKHE TpeOOBaHMS IO
YAApPHOU BSI3KOCTH.

5. Onuumure KiIacCU(PUKALMIO CTajeil Mo Ha3HAYEHUIO0, XUMUYECKOMY COCTaBY,
KadecTBy. JlaiiTe KpaTKylo XapakTEpUCTUKY CTAJSIM KaXaoi rpymmsl. [IpuBeaure npumepsl
IIPUMEHEHUS ITUX CTAJEN Ha )KEIE3HOAOPOKHOM TPAHCIIOPTE.

6. OObsgcHHMTE, Kakhe CTald Ha3bIBAIOTCS YIAEpPOAUCThIMU. Omnumure ux
KJaccu(ukanuioo, CBOWCTBA W MPUBEAUTE MNPUMEPhl NPUMEHEHUS STUX CTajell Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE.

7. OObsicHMTE, KaKHe CTajJd Ha3bIBAIOTCS JIETHPOBAaHHBIMU. Onuimmre ux
KJIaCCU(UKALMIO, CBONCTBA W NPHUBEAUTE MPUMEpPHl NPUMEHEHHUS JTHX CTajed Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE



8. IlosicHuTe MOHATHE «auarpaMma COCTOSIHUS. ONMUIINTE OCHOBHBIE TOUKU U JTUHUU
JarpaMMbl COCTOSIHUSI KEJNE30yTJICPOAUCTHIX CIUIABOB M YKa)XUTE€ HMX Ha JaHHOU
narpaMMe.

9. TloscHWTE TOHATHE «aUarpaMmMa COCTOSIHUsD. ONUIIUTE  CTPYKTYpHBIE
COCTaBIIAIOIIME AUATPAMMBbl COCTOSIHUSI JKEJIE€30YIJIEPOJUCTBIX CILUIABOB M YKaXKUTE UX HA
JAHHOW JuarpamMe.

10. Jlaiitre ompenenenue yyryHa. Onumure KiIacCUPUKAIMIO YYTYHOB U MPUBEIUTE
IpUMEPBI IPUMEHEHUS PA3ITUYHBIX BUJIOB YYTYHOB Ha JKEJIE€3HOJOPOKHOM TPAHCIIOPTE.

11. Jlaiite ompeneneHue TepMUUeckod 00paboTku cranu. Ilepeuucnure BHIIBI
TEpMOOOPaOOTKHY U OMUIIHUTE OTEPAIIUN TEPMOOOPAOOTKH: OTKUT U HOPMATTU3ALIHUIO.

12. JlaiiTe omnpexneineHue TepMHUECKOd o00paboTku cranu. Ilepeunciure BUAbI
TEPMOOOPAOOTKH U OTIUIIIATE OTIEPAITH TEPMOOOPAOOTKH: 3aKAJIKY U OTITYCK.

13. lalite ompeneineHue TepMudeckod 00paboTku ctanu. [losicHuTe, Kak CBS3aHBI
MeXIy co0oi TepMudeckas 00paboTka U KpUTHUECKHE TOUKH cTalid. ONUIIUTE CTPYKTYPHI,
MOJIy4aeMbI€ B MPOIECCE TEPMUUECKONU 00pabOTKH.

14. Maiite ompeneneHue XHUMHUKO-TEPMUYECKOM 00paboTku cranu. Onuiute
IPOLECCH, MPOUCXOASIIME TMPU XUMUKO-TEPMHUECKON o00paboTke. Oxapakrepusyite
orepany XuMUKO-TEPMUIECKOH 00pabOTKH.

15. OnummTe OCHOBHBIE CBOMCTBA MEIM M JAUTE XapaKTEPHUCTHKY €€ CILIABAM.
[TpuBeauTe npuMephl NPUMEHEHHMS CINIABOB HA OCHOBE MEM HA IOJBUKHOM COCTAaBE.

16. OnumnTe OCHOBHBIE CBOMCTBA AJIIOMMHUSA M JAaNTE XapaKTEPUCTHUKY CIUIABaM
Ha OCHOBe anmtoMuHus. [IpuBenure npumepsl NPUMEHEHHUS CIUIABOB HAa OCHOBE AJTFOMHHUS
Ha MOJIBM>)KHOM COCTaBe.

17. OnumuTe Ha3HA4Y€HWE, BHUALI W CBOWCTBA AHTU(PUKIMOHHBIX CIIJIABOB.
[IpuBeauTe mnpuUMEphl HKCHONb30BAaHUA AHTU(PUKIMOHHBIX CIUJIABOB Ha MOJBHKHOM
COCTaBe.

18. Ilepeuncnure CcrmocoObl  TOJYyYECHHS  OTJIMBOK. YKaXHUTe  Ha3HAYCHUE
(OPMOBOUYHBIX U CTEP)KHEBBIX CMecel U MOsICHUTE TpeboBaHus K HUM. Oxapakrepusynre
BUJIBI JIUThS U CTAJIA, TPUMEHSIEMBIE JIsI IPOU3BOACTBA JIeTallel MOJBUKHOTO COCTABA.

19. O0ObsicHUTE CYIIHOCTh W BHUJIBl KOHTAaKTHOW cBapku. [IpuBenure mnpuMeps
IPUMEHEHUSI KOHTAKTHOM CBapKH Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE.

20. OnuiuTe Kiaccuukaimoo cnocoO0B CBAPKU U UX TPUMEHEHHUE B TPOU3BOICTBE U
PEMOHTE MOJBHKHOI'O COCTABA.

21. Ilepeuncnure BUIbl 00pabOTKM MeETaUIOB JaBiieHHEM. OMNUIIUTE CYIIHOCTh U
Ha3HAUYCHHUE MPOKATKM METAIJIOB, MoJiydaemble uznenus u npodunu. Kakume mpokatHbie
npo(UIIN U JJI YEro MPUMEHSIOTCS MPU MPOU3BOACTBE MOJIBUKHOIO COCTaBa

22. Onumure npouecc 00padOTKU Pe3aHUeM Ha CTaHKAX TOKAPHOM IpyNIbl. YKaXUTe
pa3HUIy MEXIy 00paOOTKON pe3aHHeM Ha TOKApHBIX M (Ppe3epHbIX craHkax. lIpuBenute
IpUMEPHl MCMHOJB30BaHUS 3THUX CIOCOOOB OOpaOOTKM METAJJIOB, JJISi MPOU3BOJICTBA U
pEMOHTA JIeTajeil HOJBUKHOTO COCTABA.

23. Omnumute mporecc 00pabOTKHM METaNIOB PE3aHMEM Ha CBEPJMIIBLHBIX CTaHKaXx.
YKaxuTe CyIIHOCTh OIE€palMil CBEPJICHME, 3€HKEPOBAaHWE M pas3BepThiBaHuE. lIpuBenure
IpUMEpPHl TPUMEHEHHS JaHHOW 00paOOTKM METaJUIOB MJisi TPOM3BOJICTBA W PEMOHTA
JIeTaJIeN TOABUKHOTO COCTABA.



24. Onummte mporecc 0O0pabOTKM METAIOB Ha NUIM(OBAIBLHBIX CTaHKAaX.
VYkaxure CymHoOCTh orepanui num@oBaHUe, XOHUHTOBaHUE, CyNepPUHUIIMPOBAHUE,
MPUTHPKA.

25. OObscHHUTE, KaKUe MaTepualbl HA3bIBAIOTCS 3JEKTPOU3OISAIMOHHBIMUA. OMUIINUTE
CBOMCTBa M BHJBl Ta3000pa3HbIX M JKUIKUX JUAJIEKTpUKOB. [IpuBenure mnpumepsl
VCIIOJIb30BaHUs ATUX AUAJIEKTPUKOB Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

26. Ilepeuncnure OCHOBHBIE BHIBI SJIEKTPOTEXHUYECKUX MarepuayioB. Onuinre
OCHOBHBIE BHUIbl W CBOWCTBAa TBEPACIOIIMX JUANEKTPUKOB. IlpuBenure npuMepbl
MCITOJIb30BAHUS ATUX MAaTEPUAJIOB HA KEJIE3HOAOPOKHOM TPAHCIOPTE.

27. IlpuBenute KiIacCUPUKALUIO BICKTPOU3OSIIMOHHBIX MaTepuanoB. Onuiurte
CBOMCTBA U BHJIbI TBEPABIX NUAJIEKTPUKOB. [IpuBeInTE MpUMeEpPbl UCIOJIB30BAHUS TBEPABIX
JTUAJIEKTPUKOB Ha JKEJIE3HOAOPOKHOM TPAHCIOPTE.

28. Ilepeunciure BUABI MOJIYIPOBOJHUKOBBIX MAaTEPUAIIOB U YKAKUTE UX HA3HAYEHUE.
OnuimTe OCHOBHBIE CBOMCTBA MOJIYITPOBOJAHUKOBBIX MATEPUATIOB U MPUBEIUTE MPUMEPHI
UX UCIIOJIb30BAHMS HA KEJIE3HOAOPOKHOM TPAHCIIOPTE.

29. OnumurTe Ha3HA4YEeHKE, BUBI U CBOMCTBA IPOBOJHUKOBBIX MAaTEPHAIIOB C BBICOKOM
npoBoguMocTero.  [IpuBenure  mpuMepsl  NPUMEHEHHMST  3THUX ~ MaTepuajoB  Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE.

30. OnummuTe Ha3HaYEHUE, BUJBI U CBOMCTBA IPOBOAHUKOBBIX MATEPUAJIOB C BBICOKUM
YIEIBHBIM collpoTHBiIeHUEM. [IpuBenuTe nprMepbl NMPUMEHEHHsS STHX MaTepUaloB Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

31. OnummrTe Ha3HA4Y€HWE, BHUABI M CBOMCTBA MArHUTHBIX  MaTE€pHUAJIOB.
[IpuBeauTe mprUMepsl WX KMCHOJIB30BaHUS Ha >KEJIE3HOAOPOKHOM TPaHCIOPTE.

32. OObsgcHHTE, YTO TAKOE€ MOJUMEPHI, KPATKO OIMHUIIUTE ChIPHE IJI UX MOITYYEHUS.
[losicauTe, 4YTO Takoe peakuus TMNOJUMEPU3AUUA W PEAKIUs  MOJUKOHJIEHCALUU.
[IpuBenuTe mpuMepbl  HCHOJB30BaHUS  TEPMOIUIACTOB M PEAKTOIUIACTOB  MpHU
IIPOU3BOJICTBE M PEMOHTE IOABHKHOTO COCTaBA.

33. OObsicCHUTE, YTO TAKOE PE3WHA, JANTEe KPATKYH) XapaKTEPUCTUKY KOMIIOHEHTaM,
BXOJSIIMM B cOCTaB pe3uHbl. [IpuBenuTe mpuMeEpbl HCIIOJIB30BAHUS PA3JIMYHBIX THUIIOB
PE3MH Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

34. OObsicHuTe, KakWe MaTepuaiabl Ha3bIBAIOT KOMMO3UIMOHHBIMHU. OnuUIIUTE
CTPYKTYPY M CBOMCTBAa KOMIIO3UIIMOHHBIX MAaTEPHAIOB. YKAXKUTE€ IPEHMYIIECTBA
KOMIO3UIIMOHHBIX MaTepUasoOB [0 CPAaBHEHUIO C UX 00pa3yroIUMU KOMIIOHEHTaMU.

35. JlailTe KpaTKyl0 XapakKTEpPUCTUKY pPa3IMYHbIM BHJIAM KOMIO3UIIMOHHBIX
MatepuanoB. [IpuBenure npuMepsl HMCHOJIB30BAHMS KOMIIO3ULIMOHHBIX MAaTEepUajoB Ha
KEJIE3HOA0POKHOM TPAHCIIOPTE.

36. OnummTe Ha3HaYeHUE U Kiaccu(ukanuo TorauBa. OxapakTepu3yilTe OCHOBHbIE
cBolcTBa TomumBa. [IpuBenuTe mpuUMepbl UCTOIB30BAHUS PA3IUYHBIX BUIOB TOIUIMBA Ha
MOJIBM>KHOM COCTaBe.

37. OnumuTe KiacCU(PUKAIMIO CMA30YHBIX MaTEpHalioB, CIIOCOOBI UX MOJYYEHUS.
VYKaxxutre BO3MOXKHBIE IOCIEACTBUS MPUCYTCTBUS B CMa304HBIX Marepuaiax BOJbI U
MexaHU4ecKux npumeceil. IlpuBeaure npuMepbl IPUMEHEHUSI CMAa30YHbBIX MaTepUaIoB Ha
MOJIBM>KHOM COCTaBE.



38. OnumuTe Ha3HAYEHUE, COCTAB U CBOMCTBA IMJIACTUYHBIX (KOHCUCTEHTHBIX) CMA30K.
[TpuBenuTe MpUMEpHI UX UCIIOJIL30BAHUS HA JKEIIE3HOA0POKHOM TPAHCIIOPTE.

39. Onumure OCHOBHBIE (UBHKO-XMMHUYECKHE CBOMCTBAa MHMHEpAJbHBIX Macell.
[TosicauTe, 4TO Takoe CTapeHHEe Macel M YKaKWTE MPHUYMHBI, BBI3BIBAIOIIUE CTApEHUE.
[lepeuncnure BUIBI IPUCATOK K MUHEPAJIHbHBIM MaciiaM U TIOSICHUTE UX Ha3HauCHHE.

40. YkaxnTe Ha3HAuCHUE JIAKOKPACOYHBIX MATEPHAIIOB W OMHUIINATE KOMITOHEHTHI,
BXOJISIIIME B UX cocTaB. [IpuBenuTe mpuMepsl MPUMEHEHUS JIAKOKPACOYHBIX MaTepUaioB Ha
MOIBMYKHOM COCTaBe.

[TpaxTrueckue 3amanust NeNe 41-50
Pacmmdpyiite = Mapku ~ KENE30yTJIEPOJUCTBIX M I[BETHBIX  CILJIABOB,
IPEIIOKEHHBIX B TAOIULE 2.

Ta0muma 2
Homep Mapxku cruiaBoB
BOITPOCa
41 BCt3mnc 40 CU10 12XH3A AMTrS
42 Y9A 60 UX28]12 IX15CT AJI9
43 BCr4cn 35 CU25 09121 b8&8
44 BCt5 10mc K433-8 | 15X17AI'14 J16
45 Cr3I'nc 15kn Ur7X4 60C2A AJI3
46 A40T 20xn YHO6C5 4XB2C | JDKC58-1-1
47 Crlkn 08km BU35 P6M5 J160
48 251 10xn YH20 12111 X6B®D JIT40C
49 bCrbcn 15nc BU45 110I'13JI | bpO10C10
50 Y13A 20rmc K435-10 95X18-1II | BpAXK9-4

[Tpaktuueckue 3amanus NeNe 51—60

Onpenenuth TeMrepaTypbl KPUTUYECKUX TOUEK CTaJe C COAEp KaHHEM Yriepoja,
yKa3aHHOro B Ta0juIe 3, B COOTBETCTBHM C HOMEPOM BONPOCA MO BapUaHTy. YKa3aTb 3TH
TOYKHU Ha CTAJIbBHOM y4YacTKE IHarpaMMbl JKeJIe30yTiIepOIUCThIX CIIIaBOB.

TabOmuma 3
Howmep 51 52 53 54 55 56 57 58 59 60
BOIPOCA
Conepxanue | 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
yraepojia B
cranu, B %
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[Ipunoxenus
VYcnoBHbIE 0003HAYEHHSI OCHOBHBIX 3JIEMEHTOB B MapKax METAJJIOB U CIUIABOB

bykBeHHO-1IM(ppOBast cucTeMa MapKUPOBKH JIETUPOBAHHBIX cTaneil. OCHOBHbIE

JCTUPYIOHIHEC 3JICMCHTBI 0003HAYaI0T 6YKB8,MI/II

X- Xpom T - Turan

I" - mapranen K - kobanbT

H - Hukens b - HuoOui

M - Mmoo aeH C - kpemMHUM

IO - anmromuHwmit A (B cepenrHe MapKH) - a30T
LI - nupxoHwuii B - Bonsdpam

P - 60p @ - BaHaUii

VcnoBHBIE 0003HAUECHUS OCHOBHBIX JIEMEHTOB B MapKax MCTAJJIOB U CILNIaBOB

bykBenHo-1rdpoBas cucteMa MapKUPOBKH MEHBIX CIIJIAaBOB JIATYHU U OpOH3bl. OCHOBHBIE

JIETUPYIOIIUE AJIEMEHTHI 0003Ha4Yar0T OyKBaMHu:
O - os10BO K - xene3o

Mui - mapranert @ - pocdop

A - aroMUHUN b - 6epunnmii
C - cBuHen X - xpom
H - Huxenp K - kpemuuii
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