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[11441 OIL.05 MarepuanoBenenue [Texcr]: MeTtonuueckue ykazaHusi U KOHTPOJIbHbIE
3aJIaHUs TI0 BBITIOJTHEHUIO JOMAITHEH KOHTPOJBHOW pabOTHl JJisi 0O0Y4YaIOIIUXCSl 3a09HOMN
dbopmbl 00yuenus cneruanbHocTH 13.02.07 DnexrpocHabxkenue (mo orpacisMm) / A.B.
[llenkanoBa; YnaH-YISHCKUN KOJUIEIXK kejne3HomopoxHoro tpaHcropta Hpl'VIIC. —
VYnan-Ym: Cektop wuHpopmarmonHoro obecrneuenus ydeOHoro mpomecca Y YKIKT
HpI'VIIC, 2020. - 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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[losicHuTENIbHAA 3alIMCKA

Meroanueckue yka3aHWs M KOHTPOJIbHBIE 3aJlaHHs 110 BBINOJHEHUIO JOMAaIIHEH
KOHTPOJIbHOM paboThl pa3paboTaHbl B COOTBETCTBHHM C pabodeil ydeOHOIl mporpammoit
OI1.05. Marepuanoseaenue crnenuaabHocTH 13.02.07 DnexrpocHadxeHue (1o 0TpacisaMm)
U TpeOOBaHUSMHU K PE3yJIbTaTaM OCBOEHHUS MPOrpaMMbl MOJTOTOBKH CIELHAIMCTOB
cpeanero 38eHa GI'OC CIIO no ganHO# cnenaibHOCTH (0a30Bas MOATOTOBKA).

JomaiiHsisi KOHTpojdbHasi paboTa — 3TO camMocTosATeNbHas pabora oOydaronimxcs,
KOTOpasi BBIMIOJIHSETCS B YCTAHOBJIEHHOE BpeMsi M B YCTAaHOBJICHHOM 0ObeMe
WHIUBUYAIBHO 0€3 HENOCPEACTBEHHON MOMOIIY NPENoAaBaTeNsl.

CamocTosiTenbHast paboTa 00y4arouxcsi MPOBOAUTCS C LEIbIO:

- opmupoBanusa komneTeHmi, npexycmorpeHabix GI'OC CIIO no cnenuanbHOCTH
13.02.07 DnexkrpocHabxeHHe (110 OTPACIISIM);

- CHCTEMAaTH3allUd U 3aKpeIUICHUS I[OJIyYEHHBIX TEOPETUYECKUX 3HAHUM WU
IPAKTUYECKUX YMEHUN 00y4aroluxcs;

- yrayOJeHHs U pacllupeHUs TEOPETUUECKUX 3HAHUM;

- pa3BUTHS NO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTU OOYYAIOIINXCS: TBOPUECKON
WHULMATUBBI, CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH, OPIraHU30BaHHOCTH;

- (hopMUpOBaHHUE CAMOCTOSITEILHOCTH MBIILJIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPILEHCTBOBAHUIO U CAMOOPTraHU3alUK;

- Pa3BUTHIO UCCIIEA0BATEIBCKUX YMEHU.

VYuebnsim manom crnernuanbHoctd 13.02.07 DnexktpocHabxenue (1o OTpacisaM) JUis
aucuumuinabl OI1.05 MarepuanoBegeHue npeaycMOTpeHo 87 4acoB Ha CaMOCTOSATENbHYIO
paboty oOyuaronuxcs. PabGodeit y4yeOHONW mporpaMMol JUCIUIUIMHBI OMPEETICHBI
cnenyromue Buabl BCP: npopaboTka yueOHOM TUTepaTyphl, BHINOJHEHNE WHINBUTyAIbHOM
JIOMAIIIHEW KOHTPOJIbHOW PabOTHI.



3agaHue JUIsl MHIUBHUIYaIbHOM JOMAITHEH KOHTPOJIbHON paboTh

3amanue AN UHOUBUAYATbHOW JOMaITHEH KOHTPOJBHON paboThl cocTaBieHO B 50
BapuaHtax. Homep Bapuanta  ompezensercs ABYMs TNOCIAEAHUMHU IHdppamu mudpa
obyyarorerocs o Tabmure 1.

Tabmura 1
JBe Homep | Homep Bompocos JlBe Howmep Howmep Bompocos
NOCJIEIHUE | BapHUAHTA U 3a/1a4 MOCJEAHUE | BapHaHTa U 3a/1a4

udpsl idpsl

mudpa mmdpa

01 51 1 1,15,25,41,51 26 76 26 10,26,40,46,56
02 52 2 2,16,26,42,52 27 77 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 5 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




MeToaudeckue yKa3aHusl 10 BBITOJIHEHUIO WHIANBUAYATBHON JOMAITHEH KOHTPOIBHON
paboTHI

KoHnTponbHast paboTa BBINOIHIETCS B OTAEIBHON TeTpaau B KIETKY ¢ mojsMu. Ha
IIEPBOM CTPAHHUIIE YKa3bIBAIOTCSI HOMEP BAapHMaHTA M HOMEpPA BOMPOCOB. Kakapii BOmpoc
3alMCBIBACTCS C HOBOI'O JIUCTA: BHA4yaj€ — HOMEP W HAa3BaHUE BOIPOCA, HUXKE - OTBET.
OTBeTHI AOKHBI OBITh KOHKPETHBIMU M COOTBETCTBOBATH Bompocy. [louepk gomkeH ObITh
pa3bopuMBBIM, COKpallleHHE CJIOB He Jomyckaercsd. He pexkomeHayeTcsi HCIOJIb30BaTh
[[BETHYIO NACTy MPHU BBIIIOJIHEHUU KOHTPOJIBHOW paboThl. B KOHIIE KOHTPOIBHON pabOThI
IIPUBOJUTCS CIIMCOK MCIOJIb30BaHHBIX UCTOUYHNUKOB, CTABUTCS JATa BBIIIOJHEHUS U NOAIHCH
ctyneHTa. Ilocne npoepku paboThI MpenoiaBaTeiaeM CTYIEHT JOJKEH B 3TOHM K€ TeTpaau
YCTPaHUTh JONYIIEHHbIE OIHOKK. CTyIEHTHI JOIMYCKAIOTCSA K IPOMEKYTOYHOM aTTecTaluu
TOJIBKO MPHU YCIIOBUHU, YTO JOMAIIIHSSI KOHTPOJIbHAs padoTa 3a4TeHa.

Kaxnaplii BapuaHT COIEPKUT TPU TEOPETUUECKUX BOMPOCAa W JABAa MPAKTHUYECKUX
3a/1aHusl, JaHHBIE, 1JI BBIMIOJHEHUS] KOTOPHIX IPUBECHBI B Ta0auIax 2 u 3.

Jlis orBeta Ha Tteopernueckue Borpockl NeNe 1—4(0 HeoOXoauMO H3y4YUTh
MaTepuall COOTBETCTBYIOIIUX TEM MUCIUILIMHBI. OTBETHI Ha BOIPOCHI JOJKHBI OBITh
MOJHBIMA W TI0 BO3MOXXHOCTH JOJDKHBI COIPOBOKJIATHCA IOSCHSIONIMMHM PHUCYHKAMH,
cxeMaMH U TabiunaMu. [Ipy BBITOTHEHUN HE JIOMYCKAeTCs UX KOomupoBaHue. B kaxmaom
OTBETE JIOJDKHA COJIepKaThCcs MH(OpMAIMs 10 MPUMEHEHHUIO JIAHHOTO BHJIa MaTepHalia Ha
MOABMKHOM COCTaBe. B KOHIIE KOHTPOJIBHOM pabOThl ClIeIyeT IPUBOJIUTH CIIHCOK
HCIOJIb30BaHHOM JIUTEPATYPHI.

[Ipu BbITIONIHEHMHM TIpaKTUYECKUX 3amanuid, Bompockl NeNe 41—50, cnemyer
U3YYUTh MapKUPOBKY 3>KEJIE30YTJIEPOJUCTHIX M IBETHBIX CIUIABOB U BOCIOJIB30BaThCS
npuioxkeHueM 1, «YciaoBHbIe 0003HAYEHUSI OCHOBHBIX 3JIEMEHTOB B MapKax METaJJIOB U
CILJIABOB» M NPWIOKEHHEM 2 «YCJIOBHbIE 0003HAYEHUSI OCHOBHBIX 3JIEMEHTOB B MapKax
METAJJIOB M CIIJIABOBY.

Jns BeImosiHEHUS mOpakThudeckoro 3agaHust NeNe 51—60, ciegyeT 03HAKOMUTHCA
C JHUarpaMMON SKEJIEe30yTJEPOAUCThIX CIUIABOB M KPUTHYECKMMHU TOYKAMHU CTallU.
Heob6xomumo 0TOOpa3uTh CXEMaTHYHO  Y4YacTOK  JHArpaMMbl  JKEJIe30YTJICPOIUCTHIX
CIJIABOB, BOCCTAHOBUTH TEPHCHAUKYJISAP W3 TOYKH OCH aOCIIHCC, COOTBETCTBYIOIICH
COJICP)KaHMIO yTIIepoda B 3aJlaHHOM CIUIaBe. 3aTeM, 0003HAYWTh TOYKH IEPECCUCHHS
KaK KPUTHYECKHE TOYKM M OMYCTUTh M3 HHMX MNEPHEHIMUKYISAPbl A0 ocu opauHar. [lo
MOJYYEHHBIM TMOCTPOCHUSAM TMOJYUYUTH TEMIEPaTypy KPUTHUUECKHUX TOUEK KaK UX OPJAMHAT
U JaTh KPATKYIO XapaKTEePUCTUKY ITUM TOUKAM.

[IpuMep BBITIOTHEHHUS MPAKTUYECKOTO 3aJlaHus MO pacuii(ppoBKe MapoK MaTEepHaIOB

PacundpoBath Mapku xene30yriepoAUCTbIX U LIBETHBIX CIUIABOB:
BCrlkm; 50; Y7A; CU25; 30X3MO; 111X4; 25I'DJI; JIH65-5; bpOS8LI4.



* BCtlkn — yrnepoaucras KOHCTPYKLIMOHHAsl CTaldb OOBIKHOBEHHOI'O KadyecTBa,
Mapku 1, rpynmnsl b — ¢ rapaHTHpOBaHHBIM XUMHYECKUM COCTaBOM, KMITAILASL.

* 50 — yraepoaucTasi KOHCTPYKIIMOHHAsi CTajbh, KaueCTBEHHas, CIIOKOWHas, CO
cpeaHuM coaepxkanueM yraepoaa 0,5%.

« V7A — yriepoaucrtass HWHCTPYMEHTAJIbHAas BBICOKOKAUYECTBEHHAs! CTaJlb,
coaepkanue yriaepoaa — 0,7%.

* CY25 — cepslif yyryH, BpEMEHHOE COMPOTUBJICHUE Pa3PbIBY MPHU PACTSHKEHUU
250 MIlIa.

* 30X3M® — kayecTBEeHHasl JErUpPOBaHHas CTajlb, CpeaHee coaepkanue yriaepoaa 0,3%.
Jlerupytorue saeMeHTHI X — XpoM, coxaepxkanue 3%, M — momubaer — mo 1%, @
BaHanuii — 10 1%.

* 11X 4 — mapuKONoUIMITHUKOBAS CTallb, cofiepkanue xpoma 0,4%.

* 25T'®JI — nerupoBaHHAs CTalb I (PACOHHOTO JIUTHS, CPEIHEE COJICp’KaHUE
yriepona — 0,25%. Jlerupytromue snemenTtsl: [T — mapraneny —mao 1%, @ — Banaauii —
1o 1%.

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

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

HpI/IMep BBIIIOJIHCHHS IMTPAKTUYCCKOI'O 3adaHUA I10 HAXOKIACHNIO KPUTHYCCKHUX TOYCK CTAJINU

Onpenenute KPUTUYECKAE TOUKM CTalIM C COJEpKaHWUEM B Heu yriepona 1,87%.
VYkazaTh 3TH TOUKH Ha CTAJILHOM y4acTKe JuarpaMMbl U 0XapaKTEPU30BaTh UX.

Temneparypsl, TMpU  KOTOPHIX  MNPOUCXONSAT  (a3oBble U  CTPYKTYpHBIC
MIPEBpAILEHUs] B )KEJI€30yTIEPOAUCTHIX CIIJIaBaX, HA3bIBAIOTCS KPUTUUECKUMU TOUYKAMH.
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JUist  BBINOJIHEHMST 3aJlaHus  HEOOXOJAMMO OTOOpa3UuTh CXEMAaTUYHO Y4YacCTOK
JarpaMMBbl COCTOSTHUS JKEJIE30YTIIEPOIUCTBIX CTANIEl, OTMETUTh HA HE OCHOBHBIE TOUKH U
nuHud. Ha mikane conep:kanus yriiepojia B CIJIaBE HAUTU TOYKY COOTBETCTBYIOITYIO 1,87%
yriiepoJa U BOCCTAHOBUTH IMEPIEHAMKYJISIP A0 TOYKH MEpecedyeHusi. TOUYKHA MepecedueHUs
JIMHUM JUarpaMMbl C 3TOM BEPTUKAJIBHOM JIMHUEH U SIBISKOTCS KPUTHYECKUMH JUISL 3TOU
cranu. Ha nuarpamMe otmMeyaeM BEpTUKAJIBHOW JUHUEN | cIlaB ¢ copepKaHUEM yriiepoa
1,87%. Touku nepecedeHust 3To NpsIMOM ¢ TMHUAMH AuarpamMmel — T.T. 1, 2, 3, 4. Crinas I
npu temneparypax ooapmux 1430 °C HaxoaUTCs B KUAKOM (pacIyiaBI€HHOM) COCTOSHUM.

[Ipn oxnaxnaenuun cruiaBa B T. 1 mpu temmeparype tl = 1430 °C naumnHaercs
KpUCTAJUTM3AIMs ayCTEHUTA U3 dKUJKOTO paciliaBa.

B Touke 2 mnpu Ttemmeparype t2 = 1190 °C mnpouecc KpuCTaLIU3ALUU
3aKaHYMBAETCHI.

B touke 3 mpu temneparype t3 = 1075 °C u3 aycTeHUTa HAUMHAET BBIACIIATHCS
BTOPUYHBII IEMEHTHUT.

B Touke 4 npu Temrneparype kputniueckor Touku t4 = 727 °C ayCTEeHUT, UMEIOLIUN
KOHIIeHTpaIuio yriepoaa 0,8%, mpeBpaiaercs B IepiauT (IBTEKTOUIHYIO CMeCh pepputa u
[IEMEHTHUTA), T. €. MPOUCXOJIUT IBTEKTOMAHOE NpeBpaienue. Crnas I, conepxammmii 1,87%
C, ABysieTcs 3a3BTEKTOMIHON YIJIEPOJUCTOM CTaJIbIO.

Bomnpocer NeNe 1—40

1. Hapucylite KpUCTAINIMYECKUE PEIIETKH METAJIOB. YKaXWUTE, KaKUM MeTaiaM
OHH COOTBETCTBYIOT. OOBSICHUTE, UTO TAKOE AJUIOTPONHS U AHU3OTPOIUS METAJIOB.

2. Jlaifte omnpenenenue TBepAocTU. OOBSCHUTE, KaK OMNPEAESIOT TBEPAOCTb
METAJUIOB M CIUIaBOB Mertonamu bpunennsa, Poksenna u  Bukkepca, mnpuBeaute
HOSICHSIIOIINE CXEMBbI. Y Ka)XKUTe, JJIs1 KaKUX CIUIaBOB, KaKOM CIIOCO0 MCIOJIB3YETCS.

3. OOBsicHUTE, KaK MPOMU3BOAST HCHBITAHUE METAIJIOB HAa pPacTsLKEHUE, HapUCyHTe
auarpamMMmy pacTsbKeHusi oOpasla M3 MSTKOW CTalM U MOSICHUTE, KaKue MEeXaHUYeCKHe
XapaKTEpUCTUKN METAIIIIA OIIPEAEIISIIOTCS IIPUA DTOM.

4. JlaiiTe ompenelicHHEe yaapHOW BS3KOCTH cTanu. OOBICHUTE, KaK IMPOU3BOJSAT
UCIIBITAaHUS CTAJIM Ha yIApHYIO BS3KOCTh. lIpuBeauTe npuMepsl cTaneil, IpUMEHIEMBIX IS
y3JI0B MOJBH)KHOTO COCTaBa, K KOTOPHIM MPEAbSBIAIOTCS TEXHUUYECKHUE TpeOOBaHMS IO
YAApHOU BSA3KOCTH.

5. Onuumure KiIacCU(PUKALMIO CTajeil Mo Ha3HAYEHUIO0, XUMUYECKOMY COCTaBY,
KadecTBy. JlaiTe KpaTKylo XapakTEpUCTUKY CTAJSIM Kaxaou rpynisl. [IpuBeaure mpumepsl
IIPUMEHEHUS ITUX CTAJIIEN Ha KEJE3HOJOPOKHOM TPAHCIIOPTE.

6. OObsgcHHMTE, KakKhe CTald Ha3bIBAIOTCS  YIAEPOAUCThIMU. Omnumure Uux
KJaccu(ukanuioo, CBOWCTBA W MPUBEAUTE MNPUMEPhl NPUMEHEHUS STUX CTajell Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE.

7. OObsicHMTE, KaKHe CTajJl Ha3bIBAIOTCS JIETHPOBAaHHBIMU. Onuimmre ux
KJIaCCU(UKALMIO, CBONCTBA W TMPHUBEAUTE MpPUMEPhl MNPUMEHEHUS OTHX CTajel Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE



8. IlosicHuTe MOHATHE «auarpaMma COCTOSIHUS. ONMUIINTE OCHOBHBIE TOUKU U JTUHUU
JarpaMMbl COCTOSIHHSI KEJIE30yTJIEPOJUCTHIX CIUIABOB M YKaXUTE€ HMX Ha JaHHOU
narpaMMe.

9. TlosAcHuTE TOHATHE «aUarpaMMa COCTOSIHUS). ONHUIIATE  CTPYKTYPHBIE
COCTaBIIAIOIIME AUATPAMMBbl COCTOSIHUSI JKEJIE€30YIJIEPOJUCTBIX CILUIABOB M YKaXKUTE UX HA
JAHHOW JuarpamMe.

10. Jlaiite ompenenenue yyryHa. Onummre KiIacCU(PUKALHUIO YyT'YHOB U MPUBEIUTE
IpUMEPBI IPUMEHEHUS PA3JTMYHBIX BUIOB YYTYHOB Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE.

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

12. Jlaiite ompeneneHne TepMudeckoil oO0paboTku cramu. Ilepeuncnure BUIbI
TEpMOOOPAOOTKH U OTUIIIMTE ONIEPAITH TEPMOOOPAOOTKH: 3aKAJIKY U OTITYCK.

13. lalite ompeneineHue TepMudeckod 00paboTku ctanu. [losicHuTe, Kak CBS3aHBI
MeXIy co0oii TepMudeckas 00paboTka U KpUTHUECKHE TOYKH cTalid. ONUIIUTE CTPYKTYPHI,
MOJTy4yaeMbI€ B MTPOLIECCE TEPMUUECKONU 00pabOTKHU.

14. Maiite ompeneneHue XHUMHUKO-TEPMUYECKOM 00paboTku cranu. Onuiute
IPOLECCH, MPOUCXOASIIME TMPU XUMUKO-TEPMHUECKON o00paboTke. Oxapakrepusyite
orepalyy XuMUKO-TepMUIECKOr 00paboTKu.

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 antoMuHus. [IpuBenurTe nmpumepsl MPUMEHEHHUS CIUIABOB HAa OCHOBE AJTFOMHHUS
Ha MOJIBM>)KHOM COCTaBe.

17. OnumuTe Ha3HAuy€HHWE, BHABI W CBONCTBAa aHTU(PUKIIMOHHBIX CIUIABOB.
[IpuBeauTe mnpuUMEphl HKCHONb30BAaHUA AHTU(PUKIMOHHBIX CIUJIABOB Ha MOJBHKHOM
COCTaBe.

18. Ilepeuncnure crmocoObl  TOJYYEHHS  OTIMBOK. YKaXHUTe  Ha3HAYCHUE
(OPMOBOUHBIX U CTEP’KHEBBIX CMecel U MOsICHUTE TpeOoBaHMs K HUM. OxapakTepusyure
BUJIBI JIUThS U CTAJIA, TPUMEHSIEMBIE JIsI IPOU3BOACTBA JIeTallel MOJBUKHOTO COCTABA.

19. OObsicHUTE CYIIHOCTh W BHUJIBI KOHTAaKTHOW cBapku. [IpuBenure mnpuMepb
IPUMEHEHUSI KOHTAKTHOM CBapKH Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE.

20. OnumuTe KIaccuUKAIUIo CIOcOO0B CBapKU U WX MPUMEHEHHE B TPOU3BOJICTBE U
PEMOHTE MOJBHKHOI'O COCTABA.

21. Ilepeuncnure BUIbl 00pabOTKM MeETaUIOB JaBiieHHEM. OMNUIIUTE CYIIHOCTh U
Ha3HAUYEHUE MPOKATKH METAJJIOB, MoJiydaemble uzfenus u npodunu. Kakume mpokatHbie
npO(UIIN U ISl 4Ero MPUMEHSIOTCS MPU IPOU3BOACTBE MOJIBUKHOIO COCTaBa

22. Onumure npouecc 00padOTKU Pe3aHUeM Ha CTaHKAX TOKAPHOM IpyNIbl. YKaXUTe
pa3HUIy MeXay o0paOOTKON pe3aHHeM Ha TOKApHBIX U (pe3epHbIx craHkax. [IpuBenute
IpUMEpPbl MCHOJB30BAHUS 3THUX CIOCOOOB 0OpaOOTKM METAUIOB, AJisi NPOW3BOJACTBA U
pEMOHTA JIeTajeil HOJBUKHOTO COCTABA.

23. Omnumute mporecc 00pabOTKHM METaNIOB PE3aHMEM Ha CBEPJMIIBLHBIX CTaHKaXx.
YKaxuTe CyIIHOCTh OIE€palMil CBEPJICHME, 3€HKEPOBAHUE W pa3BepThiBaHuE. lIpuBenure
OpUMephl TPUMEHEHUs JaHHOW OOpaOOTKM MeTayuloB ISl MPOM3BOJACTBA U PEMOHTA
JIeTaJIeN TOABUKHOTO COCTABA.



24. Onummte mporecc 0O0pabOTKM METAIOB Ha NUIM(OBAIBLHBIX CTaHKAaX.
VYKaxure CynHOCTh olepanuid HumM@oBaHUE, XOHUHTOBaHUE, CyNEepPUHUIIMPOBAHUE,
MPUTHPKA.

25. OObscHHUTE, KaKUEe MaTepualbl HA3bIBAIOTCS 3JIECKTPOU3OJSIIMOHHBIMUA. OMUIINUTE
CBOMCTBa M BHJBl Ta3000pa3HbIX M JKUIKUX JUAJIEKTpUKOB. [IpuBenure mnpumepsl
VCIIOJIb30BaHUs ATUX AUAJIEKTPUKOB Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

26. Ilepeuncnure OCHOBHBIE BHIBI D3JIEKTPOTEXHUYECKUX MaTepHayioB. ONUIINTE
OCHOBHBIE BHUIbBl W CBOWCTBAa TBEPIACIOIINX JUANEKTPUKOB. IlpuBeaure npumepsl
MCITOJIb30BAHUS ATUX MAaTEPUAJIOB HA KEJIE3HOAOPOKHOM TPAHCIOPTE.

27. IlpuBenure KIacCUPUKALUIO OSICKTPOU3OSIMOHHBIX MaTepuanoB. OnuiuTe
CBOMCTBA U BHJIbI TBEPABIX IUAJIEKTPUKOB. [[puBeIuTE MpUMEpPBl MCIOJIB30BAaHUS TBEPBIX
JTUAJIEKTPUKOB Ha JKEJIE3HOAOPOKHOM TPAHCIOPTE.

28. Ilepeunciure BUABI MOJIYIPOBOJHUKOBBIX MAaTEPUAIIOB U YKAKUTE UX HA3HAYEHUE.
OnuimrTe OCHOBHBIE CBOMCTBA MOJIYITPOBOAHUKOBBIX MATEPUATIOB U NMPUBEIUTE IMPUMEPHI
UX UCIIOJIb30BAHMS HA KEJIE3HOAOPOKHOM TPAHCIIOPTE.

29. OnuiuTe Ha3HaYeHHE, BUJIbI M CBOMCTBA MPOBOJHUKOBBIX MAaTEPUAJIOB C BBICOKOI
npoBoguMocTero.  [IpuBenure  mpuMepsl  NPUMEHEHHMST  3THUX ~ MaTepuajoB  Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE.

30. OnummuTe Ha3HaYEHUE, BUIBI U CBOWCTBA MPOBOJAHUKOBBIX MAaTEPUAJIOB C BBICOKUM
YIEIBHBIM collpoTHBiIeHUEM. [IpuBenuTe npuMepbl NMPUMEHEHHsS STHUX MaTepUaloB Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

31. OnummrTe Ha3HA4Y€HWE, BHUABI M CBOMCTBA MArHUTHBIX  MaTE€pHUAJIOB.
[IpuBeauTe mMpUMeEpsl WX HMCHOJIB30BAHMS HA KEJIE3HOIOPOKHOM TPAHCIIOPTE.

32. OObACHHUTE, YTO TaKOE MOJIUMEPHI, KPATKO OINHUILIUTE ChIPHE IJISI UX MOITYYEHUS.
[losicauTe, 4YTO Takoe peakuus TMNOJUMEPU3AUUA W PEAKIUs  MOJUKOHJIEHCALUU.
[IpuBenuTe mpuMepbl  HCHOJB30BAHHMS  TEPMOIUIACTOB M PEAKTOIUIACTOB  IPHU
IIPOU3BOJICTBE M PEMOHTE IOABHKHOTO COCTaBA.

33. OObsicHUTE, YTO TAKOE PE3MHA, JaNTe KPATKYI XapaKTEPUCTUKY KOMIIOHEHTaM,
BXOJSIIMM B cOCTaB pe3uHbl. [IpuBenuTe mpuMeEpbl HCIIOJIB30BAHUS PA3JIMYHBIX THUIIOB
PE3MH Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

34. OObsicHuTe, KakuMe MarTepuaabl HA3bIBAIOT KOMIO3UIIMOHHBIMU. OnUIIUTE
CTPYKTYPY M CBOMCTBa KOMIO3ULMOHHBIX MAaTEpPUAIOB. YKaXHUT€ NPEHUMYLIECTBA
KOMIO3UIIMOHHBIX MaTepUasoOB [0 CPAaBHEHUIO C UX 00pa3yroIUMU KOMIIOHEHTaMU.

35. JlailTe KpaTKyl0 XapakKTE€PUCTUKY pa3JIMUYHbIM BHUJIAM KOMIIO3HIIMOHHBIX
MatepuanoB. [lpuBenure npuMepsbl HMCMHOIB30BAHMS KOMIIO3WLIMOHHBIX MAaTE€pUajoB 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 MaTEpPHUaioB, CIIOCOOBI HUX MOJTy4YEHUS.
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 CTapeHHE Macel U YKaKWUTE MPHUYMHBI, BBI3BIBAIONINE CTapeHHE.
[lepeuncnure BUIBI MPUCATOK K MUHEPATHHBIM MacjiaM U TOSICHUTE WX Ha3HAYCHHUE.

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 = Mapkd ~ KENe30yrJIepOAUCTBIX M LBETHBIX  CIIABOB,
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

[Tpaktueckue 3amanus NeNe 51—60

Onpenenuth TeMIepaTypbl KpUTUYECKUX TOUEK CTAJIe C COJIEp >KaHUEM Yriepoja,
yKa3aHHOro B Ta0juIe 3, B COOTBETCTBHM C HOMEPOM BONPOCA MO BapUaHTy. YKa3aTb 3TH
TOYKHU Ha CTAJIbBHOM y4YacTKE IHarpaMMbl JKeJIe30yTiIepOIUCThIX CIIIaBOB.

Tabauma 3
Homep 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 0003HAYar0T 6YKBaMI/I:

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 MCTAJIJIOB U CIIJIaBOB

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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