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COJEP)KAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEN IPOTPAMMABI
YYEBHOM JUCHMUILINHBI

CTPYKTYPA M COJIEP)KAHUE YYEBHOW TACHUTLIAHBI
YCJOBUSA PEAJM3ALMM VYEBHOW JUCHMILIMHBI
ITPOTPAMMBI

KOHTPOJIb "  OHEHKA  PE3YJbTATOB OCBOEHM
YYEBHOU JUCIIUITJIMHBI



1. OBIIAA XAPAKTEPUCTHUKA
1.1. MecTo aUCHUIUVIMHBI B CTPYKType OCHOBHOIi 00pa3oBaTebHOI

MPOrpaMMblI:

YueOHasi QUCHUIUIMHA SIBISETCS 00s3aT€NbHONM 4YacThi0 00IIENPO(EeCcCHOHANBHOTO IHKIA
OCHOBHOH IpodecCHOHATBHON 00pa30BaTeIbHON MPOTPaAMMBI IIOATOTOBKH CIICIIHAIUCTOB CPEIHETO
3BeHa B cooTBeTcTBUU ¢ PI'OC 1o cnenmaabHOCTH CpPelHEro mpodeccnoHaabHOro 00pa3oBaHus
(manee CIIO) Bxomsmield B coctaB ykpymHeHHoW rpynnbl npodeccuii 26.00.00 Texnuka u
TEeXHOJIOTHM KOpadJjecTPOeHUsT W BOJAHOr0 TpaHCHopTra, 1o choemuanbHocTH 26.02.02
Cynocrpoenue.

Ocoboe 3HavyeHne AucuuIuInHa uMeeT npu popmupoBanuu u pazsutun OK 07, TIK 1.1, TIK
1.3, 1IK 2.1
1.2. lleab 1 nJ1aHUpyeMble pe3yJbTaThl 0CBOEHHUS TUCHMIJIUHBI:

Koa IIK, OK YMmenus 3Hanusa

BBIOMpaTh  MaTepuajbl  Ha | OCHOBHBIE CBEJICHHUS O HA3HAYCHUU U
OCHOBE aHaJIM3a HX CBOWCTB | CBOMCTBAX  KOHCTPYKI[MOHHBIX U

NPU TIPOCKTHUPOBAHUU H3JICIHHA | CHIPHEBBIX, METAJUTNYECKUX "
CYIOCTPOCHHS HEMETAIUTMYECKUX MaTePUAIOB
OCOOCHHOCTH CTPOCHHUS METAJUIOB U
ux CILIABOB, 3aKOHOMEPHOCTH
MMpOBOAWUTL HMCCICIOBAHUA U
MIPOIIECCOB KPUCTAILTU3AIUN u
UCTIBITAHUS MaTEPHAJIOB
CTPYKTYpOOOpa3oBaHus, OCHOBBI

TEpMOOOPAOOTKH METAIIJIOB
OCHOBHBIE BUJIbI KOHCTPYKIIMOHHBIX H

OK 07, TIK 1.1, TIK
pacmin(poBbIBaTh MapKu U

1.3, 11K 2.1 CBIPBEBBIX, METAJUINYECKUX u
KIIacCHUIMPOBATE HeMeTaJUIMYeCKUX MaTepuasoB;
KOHCTPYKUMOHHbIC 1 | kiaccuuKaImio, CBOWCTBA,
ChIPbEBBIE ~ MaTepUalbl IO | MAPKUPOBKY M 00JacTh MPUMEHEHUS
BHEIIHEMY BHJly, | KOHCTPYKITMOHHBIX MaTepHualos,
IPOMCXOKICHHIO, CBolicTaym | IPHHLMIBL — HX BbIOOpa A

IIPUMEHEHHUS B IPOU3BOJICTBE

noabupaTh MaTepHABl MO HX | kjaccudukariio u Croco0BI
HasHa4YCHHUIO W YCJIOBUAM | mojrydeHMs KOMITO3ULIMOHHBIX,
SKCIITyaTaIlu JUTS | CMa30YHBIX u abpa3uBHBIX

BBITIOJIHEHUS PaboT MaTepHanoB




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. 1. O0beM y4eOHO# AMCHUILIMHBI M BH/IbI Y4e0HOH padoThl (KBanu(uKanys — TEXHUK)

Bua yueOHoii padoThl O0bem yacoB
O0bem 00pa3zoBaTeJbHOM NPOrPaMMbI Y4eOHOM TN CIUTIIIUHbI 60
B T.4. B (popMe NPaKTHYECKOH NMOJATOTOBKH

B T.4.

TEOpeTUIeCKoe o0ydeHne 32
nabopaTtopHbIe pabOTHI (eciu npedycmMompeHo) HET
NPaKTUYCCKUE 3aHATHS 16
KypcoBas pabota (IPOEKT) (eciu npedycmompeno OJisk CReYuaIbHOCmell) HET
KOHTPOJIbHAsI paboTa (eciu npedycmompeno) HET
CamocrostenpHas pabora 12
I[IpomexyTOUHASI ATTECTAMSA 13




2.2.1. TemaTudeckuii miian u cogep:kanue ydyeoHoi gucuuninusl K<MATEPUAJIOBEJIEHUE» (kBanudukamus — TEXHUK)

Koasl
KOMIIETEHIH,
HanmeHoBaHMe pa3jesioB Copep:kanue yueGHOro Matepuaja opMa opraHu3anuyu AesiTeIbHOCTH O6wvem | PopmupoBanuio
H TeM o0yqaomuxcs 4acoB KOTOpbIX
crocoo0cTByeT
3J1eMEeHT
NpOrpamMmbl
1 2 3 4
Pazgen 1. YepHbie MeTaIbI M UX CIJIABBI 38
Tema 1.1 Conep:xanue yueOHOro MaTepuasa 15 OK 07, IIK 1.1,
OcHoBHBIE CBEIEHHA O Doy vatepualoB B COBPEMEHHON TexHHKe. OCHOBHBIE CBENEHHS O CTPOEHHE 2 IIK13,MK2.1
CTPOCHHH M CBOHCTBAX | yeramion. Kiraccndukamms KOHCTPYKIHOHHBIX MATEPHATIOB.
MeTa/1JI0B Bunel kpucramnmueckux pemerok. Pu3nyeckue 1 XMuMHUYECKUE CBOMCTBA METAJUIOB. 2
Kopposus metannos. CiocoObl 3alIUTHl METAIJIOB OT KOPPO3UH.
MexaHWYecKne CBOICTBa METAJIOB: TBEPJOCTh, MPOYHOCTh, IIACTUYHOCTD, 2
XPYIKOCTb, YIIPYrocTb. METOABI ONpe/iesieHHs] MEXaHUYECKUX CBOMCTB.
TexHomoruueckne  CBOWCTBA  METAUIOB M CIIOCOOBI WX  MCIBITAHUM. 2
DKcIUTyaTallMOHHbIE CBOMCTBA.
B ToM uHciIe NPaKTHYeCKUX 3aHATHH 4
Nel. M3yuenue cTpoeHHUs CIIIIaBOB 1
No2. MzyueHne MexaHW4eCKUX UCIBITaHUH 3
V3yuenne MeToJ0B N3MEPEHUS TBEPAOCTH
3anoJHUTh TaOJIUILY METO/IOB U3YUYEHHUsI CTPOCHUS] MaTEPUAJIOB
CamocrosiTesibHas padoTa 3
M3yuenmne TeOpeTHYECKOro mMarepuana mo yuyeOHuWKaM, KoHcrekTam. IToaroroBka k 3
MPAKTHYECKUM 3aHSTHIM
Tema 1.2. Coaepixanue yueOHOIro MaTepuasa 15 OK 07, IIK 1.1,
Kenezoyriepoaucroie K 1.3, I[IK 2.1

CIIJIaBbI




O6H_II/IG CBCACHHUA O KCEIC30YTICPOAUCThIX CIlLIaBax. da3oBBIe peBpaliCHUusA B
crmnapax. [lousTue o AuarpaMmax COCTOsIHHSA CIIJIaBOB.

Buapl 1 cBOWCTBa YyryHOB: CEpbIi YYTI'yH, O€JIbI YyTr'yH, BBICOKONPOYHBINH YYT'YH,
KOBKHUU 4yryHbl. MapKupoBKa 1 00J1aCTh IPUMEHEHHUSI YyTYHOB

MCTaJ'IJ'IprI/IH CTajiu. KJ'IaCCI/I(bI/IKaI_II/IH CTaJIK IO COCTAaBy, KAaUCCTBY U HA3HAYCHHUIO.
yI‘JIepOI[I/ICTBIe CTaJIM, UX BUAbI, MAPKUPOBKA U TPUMCHCHUC

HCFI/IpOBaHHHe CTajin, HuX OCO6CHHOCTI/I, IIpaBujia MAapKHUPOBKU W IIPHMCHCHHUC.
HI/I3KOH€FI/IpOBaHHBIe, CPCAHCIICTUPOBAHHBIC U BLICOKOJICTUPOBAHHBIC CTAIN

B ToM yHc/ie MPaKTHYECKUX 3aHATHH

Ne3. MI/IKpOCKOHI/I‘leCKOG HCCICAOBAHUC CTPYKTYPHI KCJIC30YTIICPOAUCTHIX CINIABOB

Neq. Ananuz quarpamMmbl COCTOSTHUS JKEIIE€30YTIIEPOIUCTBIX CILNIABOB

N

PacmndpoBka Mapok Ke1e30yriaepoJucThIX CIUIAaBOB

CamocrosiTesibHas padoTa

N3yuenne Teopernueckoro marepuana mo ydeOHHKaM, KoHcrekTam. [lonroroBka k
MPAKTUYECKUM 3aHATUAM

Tema 1.3.
OcHOBHBIE CBeIeHUS O
TePMHUYECKOH U
XHMHUKO-TEPMUYECKOH
o0padoTke

Conep:xaHue y4eOHOro MaTepuaJia

CymHOCTb, Ha3HaUE€HUE W BHJBI TepMO0OpaboTku. Bunbsl Tepmuueckoit o6paboTku
(OTXHUT, HOpMAJTU3alMsl, 3aKAJIKa, OTITYCK).

N oo W | W

XUMHKO-TEpMUYECKass M  TepMOMexaHuuyeckas oOpaboTka cramu. JledexTs
TepMHUECKON 00pabOTKH.

N

B ToM 4nciie NPAKTHYECKUX 3aHATHI

NeS. MuKpocKonu4yecKoe UCCIeJ0BaHUS CTPYKTYPBI CIUIABOB I10CIIE TEPMOOOPAOOTKH

OK 07, IIK 1.1,
IIK 1.3, IIK 2.1

CamocrosiTesibHast padoTa

I/I3y‘{CHI/IC TCOPCTUUCCKOTO MaTc€puaja Io y‘leGHI/IKaM, KoHcrekTtaM. IloaroroBska k
IMPAKTUYCCKHUM 3aHATHUIAM

N INIDNIN

Pasznen 2. HBCTHLIC METANJIbI U HEMETAVIMYCCKUE MaTEPUAJIDBI

Tema 2.1.

Conep:kanue y4eOHOro MaTepuaa




IiBeTHble MeTaibl M X | CBelleHUss O TNPOM3BOACTBE IBETHBIX MeTamwioB. Kiaccupukauus u  obnacth 2 OK 07, TIK 1.1,
CILIABBI MIPUMEHEHHUSI IBETHBIX METAJUIOB. MeJb, €€ CBOMCTBA U MOJydeHHe. AJTIOMUHHM, €ro IIK 1.3, IIK 2.1
CBOICTBA U MOJIyYEHUE.
MexaHuuecknue M TEXHOJIOTMYECKUE CBOMCTBA CILIABOB LIBETHBIX METAJUIOB, HX 2
npuMeHeHue. AHTHUQPUKIMOHHBIE CIUIaBbl. TepMuyeckas o0pa0OTKa IBETHBIX
METAJIJIOB
B TOM umciIe NIPAKTHYECKUX 3aAHATHI 3
Ne6. Mukpockonnueckoe UCCIe0BaHNE CTPYKTYPbI LIBETHBIX METAJNIOB 3
PacmmdpoBka MapoK IIBETHBIX METAJJIOB U X CILIAaBOB
CamocTrosiTesbHasi padora 2
N3ydyenue TeopeTHueckoro marepuaina mno ydeOHuMKam, KoHcrekTam. [loaroroBka k 2
MPAKTUUYECKUM 3aHATUSIM
Tema 2.2. Coaep:xanue y4eOHOIro MaTepHuaJia 13 OK 07, IIK 1.1,
HemeTauinueckue u [TnacTMacchl, cocTaB OCOOCHHOCTH, CBOWCTBA W BHIBI M O0JIACTH TPHUMCHCHUE. 2 IIK 1.3, IIK 2.1
Apyrue MaTepuaJibl Crnouctele nuactmacchl. ['a30HanoIHEHHbIE MIIACTMACCHI.

PesunoBbie Matepuansl M uznenus. CocrtaB, BUAbl M 0coOeHHOCTU. OCHOBHBIE 2
AJIEKTPUUYECKHE MAaTEpUaIbl U UX MAPAMETPHI.
JlpeBecrHa, koxa, Boiiok. KoMro3uTHele MaTepuaibl: KiacCu(UKAIMIO U CIIOCOObI 2
MOJTy4YEHUs
AOpa3uBHBIE MaTepuanbl 1 HHCTpyMeHTHI. Kiaccudukanus numdoBaibHBIX KPYToB. 2
OcCHOBHBIE JIAKOKPAaCOYHBIE, CKJICUBAIOIINE U BCIIOMOTaTeIbHbIE MaTEPHUAIIbI.
B ToM 4mciie NpaKTHYECKUX 3aHATHI 3
Ne7. MUKpOCKONIMYECKOE UCCIEA0BAHNE CTPYKTYPhl HEMETANINYECKUX MAaTEPUAIIOB 3
CocraBneHre CBOJHOM TaOMWIBI: KiIacCHU(pUKAluUsi, CBOHCTBA W Ha3Hau€HUE
HEMETAJUIMYECKUX MaTepuaIoB
CamocrosiTesibHas padoTa 2
N3ydyenue TeopeTueckoro marepuaia rno ydeOHHMKam, KoHcmekTam. [loaroroeka k 2
MIPAKTUYECKUM 3aHSTHUSIM

[IpoMexxyTouHas arrectanus I3

Bcero: 60




3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1.Tp660B3HI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

VYcnoBus peanusanys NporpaMmbl y4eOHOH AUCHUIUIMHBI TpeOyeT HAIW4Ms J1abopaTOpHH
«MatepuanoBeneHie», ydeOHOro kaOuWHeTa - HE MPEeIyCMOTPEHO, MAacTepCcKoil — He
PEIyCMOTPEHO
O6opynoBanue JTa0OPATOPUU M TEXHHUECKUE CPEICTBA OOYICHHUS:

KOJIMYECTBO IMOCAT0YHBIX MECT 26 IIT.,

cToJi jyuist penogasarens 1 mr.,

CTYJI JJIsl IpernoAaBarens 1 mr.,

mkad CTeKISTHHBIN 2 MIT.,

TymOouka 1 mrt.;

nepcoHanbHbIe KoMmboTepbl DEPO 1 miT.,

npoekTop Casio 1 mr.,

skpan Lumien Eco 1 mit.;

JI0OCKa MapKepHasi MejoBasi KoMOuHupoBaHHas 1 mr.;

KOJUICKIHsI MeTayutorpaduueckux 00pas3inoB «KOHCTPYKIIMOHHBIE CTaIU U CIUIaBbD» 1IIT.,
AJIEKTPOHHBIC ITaKaThl «Marepuanoseaenue» 110 wir.,

00pas3ibl pa3IMYHbIX MATEPUAIIOB, JIUJAKTHUECKUE TOCOOHUSI.

O: 1. Windows 7(mipodeccuonansiast munensus (OOO "burponnke BraguBoctok" KonTpakTNe
0320100030814000018-45081 ot 09.09.14 Ne 48609744, Ne62096196, Ne

48958910, Ne 45829305, 6eccpouno); 2. MS Office 2010 pro (nmurensust Ne 48958910, Ne
47774898 , 6eccpouHo);

2. Yandex (cBo6oanoe); 4. Google Chrome (cBoGoanoe); 5. Internet Explorer (cBoboaroe)

3.2. UupopmannoHHOe o0ecniedeHne peajn3anuu NpPOrpaMmbl
3.2.1. O0s13aTeIbHBIC TEYATHBIE H3TAHHSA

1. 3emckos, 1O. I1. Marepuanosenenue: yueoHoe nocoodue s cno / FO. I1. 3emckos, E. B.
AcmonoBa. — Cankr-IlerepOypr: Jlanp, 2020. — 228 c¢. — ISBN 978-5-8114-5790-8

2. Canynos, C. B. MarepuanoBenenue: yaeonoe nmocooue s crio / C. B. CanmyHoB. —
Cankr-IlerepOypr: Jlanp, 2020. — 208 c. — ISBN 978-5-8114-6368-8.

3. Uepenaxun A.A. OcHOBBI MaTepHaioBeAeHUs (MeTal1000paboTKa): yueOHoe mocodue s
CIIO — Mocksa: ]I Akagemus, 2022. — 208 c.

3.2.2. JlonoJqHUTEIbHbI€ HCTOYHUKMN:
1. MopsakoB O.C. MarepuanoBenenue: y4eOHUK s CTyA. YUYpexACHUN cpeld. mpod.
obpazoBanus. — M.: «Axanemusi», 2018.

3.2.3. NnTepHeT pecypchbl:
e http://claw.ru/ - O6pa3oBaTenbHbIIi TOpTAT
e http://ru.wikipedia.org/ - CBoOO1HAs SHIIMKIIONCNS
e  DrexTpoHHBIH pecypc Poccuiickoe obpazoBanue, @eaepanbubiii nopran (http://www.edu.ru).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHON JUCHUNIUHBI

Pe3yabTarsl 00yyeHus Kpurepum ouenkun MeToabl OLIEeHKH




Vmenne BHIOMPATh MaTepHAaJIbI
Ha OCHOBE aHamW3a uX

HpaBI/UH)HOCTI) BLIGOpa MarcpuaioB npu
CBOﬁCTB HpI/I MIPOCKTUPOBAHUU H3ICTUN CyAOCTpOCHMUA,
HpOeKTI/IPOBaHI/II/I I/I?)I[eHI/Iﬁ OCHOBBIBasICh Ha aHAJIM3€ UX CBOMCTB
CYJIOCTPOEHHUS
YMmenue IIPOBOAUTH

WCCIIEIOBaHMS U HCIBITAaHUS
MaTepUajoB

HpaBI/IJ'II)HO U TOYHO IPOBOAUTH MCXAHUYCCKUC
UCIIbITAHUA 06pa311013 MaTtepuaioB

YMeHue BBIOUpATH "
paciudpoBbIBaTH MapKH u
KiaccubHIMPOBATH [lpaBuibHO ¥ TOYHO KJIaCCUGHUIHMPOBATH U
OIIPEAENATh COCTaB " Ha3HAYCHHUE
KOHCTPYKLIHOHHBIE 51
KOHCTPYKIMOHHBIX n CBIPBCBBIX
CBIPBCBBIC  MAaTCpHaIbl  I10
MaTCpHaJbl
BHEIIHEMY BH]Y,
IIPOUCXOKICHHUIO, CBOMCTBaAM
VmeHue noadupath
MaTepualibl o HX| TIpaBmasHO BEIOHpATH MaTepHabl UL
HAa3HAYCHUI0 U  YCJIOBUSM | OCYIIECTBICHHUSA npodhecCHOHANBHOM
JKCIUTyaTalnuu JUIs | ACATCIEHOCTH

BBIITOJIHCHH A pa60T

DKcnepTHas OLICHKA
pe3yNIbTaTOB
JeSITeTbHOCTH
oOy4aromierocs npu
BBITIOTHEHUH W 3aIIHUTe
pe3yNIbTaTOB
MPAKTUYECKUX  3aHATHI,
BBIMIOJTHEHUH  JOMaITHUX
paboT, TeCcTUpOBaHUS U

JpYTUX BHJIOB TEKYILEro
KOHTPOJIS

3Hannme OCHOBHBLIX CBEJIECHUU
0 HAa3HAUYEHUU U CBOMCTBAX

IIpuMeHATh Ha NMPAaKTHKE OCHOBHBIE CBEACHUS O

Ha3Ha4YeHUU U CBOMCTBax

KOHCT MOHHBIX "
pyKQ KOHCTPYKIIMOHHBIX " CBIPBEBBIX,

CBIPbEBBIX, METAJUINYECKUX U

METAJUIMYECKUX W HEMEeTaJUIMYECKHX
HEMETaUTNIECKUX

MaTepuajoB
MaTepHaloB
3uanne 0COOEHHOCTEN

[IpaBunbHO NPHUMEHATH 0COOCHHOCTH
CTPOEHHUS METAUIOB M HX

CTPOCHHMSI METAIJIOB W HX CIUIaBOB,
CIUIaBOB,  3aKOHOMEPHOCTH

3aKOHOMEPHOCTH IIPOLIECCOB
MPOLIECCOB KPHUCTATU3AINH

KPUCTaJUTU3AIIH "
U CTPYKTypooOpa3oBaHUS,

CTPYKTYpOOOpa3oBaHMUs, OCHOBBI
OCHOBBI TEPMOOOPabOTKH

TEpMOOOPabOTKH METAIITIOB
METAJIJIOB
3Hanne KJlacCU(pUKaInH,
CBOMCTB, MapKHpOBKY U

[IpuMeHsTh Ha  NpakTUKE  3HAHUA
o0nacThb IpUMEHEHUs .

HAaMCHOBAHHS, MAapKUPOBKH, CBOWCTB
KOHCTPYKIIMOHHBIX

o0pabaTbIBaeMOro MaTepuania
MaTepHalioB, MPUHIMIBI UX
BbIOOpa Ui TIPUMEHEHUS B
ITPOU3BOJICTBE
3uanne KiIaccuukaluu U

[lpumeHsiTh Ha  TpaKTHUKE  3HAHUSA
CIOCOOBI HOJy4YEHHUs .

HAaMEHOBAaHMs, MAapKUPOBKH, CBOWCTB
KOMITO3UITUOHHBIX,

KOMITO3HUIIHOHHBIX, CMa309HBIX "

CMa30YHbIX U aOpa3UBHBIX
MaTepuajoB

a6paSI/IBHLIX MaTcpuaJioB

DKcnepTHas OlICHKA
pe3yIpTaToB JeATeIbHOCTH
oOyuarormmerocs npu
BBIITIOJIHCHUH u 3alIUTeC
pe3yIbTaToB MIPAKTHICCKIX
3aHATHUH, BEITIOTHCHU T

JOMalIHuXx pa60T, TECTUPOBA-
HUA U JPpYIruX BUAOB TCKYLICTO
KOHTPOJIA




MHWHOBPHAYKU POCCUU
BJIAJUBOCTOKCKHNU I'OCY JAPCTBEHHBIM YHUBEPCUTET

KOHTPOJIbBHO-OHEHOYHBIE CPEACTBA
IS IPOBEACHUS TEKYILETO KOHTPOJISA U POMEKYTOUYHOU
aTTeCTAlMU 10 JUCLUILINHE

OII 04 MaTepuaJjioBeieHUE
HpOFpaMMI)I IIOATOTOBKH CIICHHAJIMCTOB cpez[Hero 3BCHA

no crnenuaibHocTh 26.02.02 CynoctpoeHue

dopma oOyueHUs: OUHas

Bmagusoctox 2025



®omnp oneHouHbIX cpeacT AucuuminHel OIT 04 MatepuanoBeneHe pa3pabOTaHbl B COOTBETCTBUU
¢ TpeboBaHusMu DenepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPETHETO
npodeccuoHaibHOr0  oOpazoBanuss 1o crnenuanbHocTH  09.02.06 CereBoe W  CHUCTEMHOE
aJIMUHUCTPUPOBAHME, YTBEPXKICHHOTO Ipuka3zoM Munnpocsemenus Poccun or 08.02.2024, Ne84,
MIPUMEPHOM 00pa30BaTEIBHON MPOTPaAMMOiA.

Pazpabotunk(n): A.T. bBonaps, npernogaBatens Boiciiel KBanndukanoHHoN kaTteropun Komtemka
cepBHcCa U IU3aiiHa

PaccmoTpeno u 0100peHo Ha 3aceJaHUU [IUKJIOBOW METOANYECKONH KOMUCCHH

[Tporokon Ne 9 o1« 16 »_ 05 20 26 r.

[Tpencenarens LIMK L A.T. bonaapp

noonucsy



1 O6ume cBexeHust

®onp onleHOuHBIX cpencTB (nanee — @OC) npeaHazHaueH It KOHTPOJIS M OLICHKH 00pa30BaTeIbHBIX

NOCTHKEHUN

obOy4Jaronuxcs,
MarepuanoseneHue.

OCBOHMBIIIHUX

nporpaMmy  ydaeOHOMH

mucimumael - OIT 04

®OC BxIIO4YAOT B cedA KOHTPOJIBHBIC MAaTCpHaJIbl JIA IMPOBCACHHUA TCKYHICIO KOHTPOJIA
yCI€BaCMOCTU H HpOMG)KyTO‘-IHOfI arreCTallu Mo AUCHUIITIMHE, KOTOpad HNPOBOJUTCA B (bopMe
nuddepeHIMPOBaHHOTO 3a4éTa.
2 Ilnanupyemble pe3yJbTaTbl O0y4YeHUS IO IMCHUILIAHE, O0ecmeYynBaIOIIAe
€3yJ1bTAThl 0CBOEHUsI 00Pa30BaTEIbHOI POrPaMMbI

Kox Kon
OK, TTK pesynbTara HaumeHoBanue pe3ynbraTa 00ydeHuUs
o0yueHus
OK 07, 31 OCHOBHBIE CBEJICHUS O Ha3HAYEHUHU U CBOMCTBAX KOHCTPYKLUOHHBIX U
IIK 1.1, CBIPbEBBIX, METAUNINYECKUX U HEMETAJUIMYECKUX MATEpUAJIOB
IIK 1.3, OCOOEHHOCTH CTPOEHHUS METAUIOB M HX CIIJIaBOB, 3aKOHOMEPHOCTH
IK 2.1 32 IPOLIECCOB  KPUCTAIM3ALMU U CTPYKTYpOOOpa3oBaHUS, OCHOBBI
TEPMOOOPAOOTKH METAIIIIOB
OCHOBHBIE BUJbl KOHCTPYKLIMOHHBIX M CHIPEBBIX, METAUNIMYECKUX U
33 HEMETAJUIMYECKUX MATEPUAJIOB;
KJIaccu(UKaluIo, CBOWCTBA, MAapKUPOBKY H O0JIACTh NPUMEHEHUS
34 KOHCTPYKLIMOHHBIX ~ MaTepHajoB, MNPUHLUIB MX BblOOpa  AJs
IIPUMEHEHHUS B IPOU3BOJICTBE
35 KJacCU(UKAMI0O H  CIOCOOBl  TOJNYY4eHUS  KOMIO3HIIMOHHBIX,
CMa304HbIX U a0pa3sUBHBIX MaTepUAIOB
V1 BLI6HanTL MaTepHuaibl Ha OCHOBE aHAJIM3a UX CBOMCTB MPHU MPOEKTUPOBAHUU
W3AEJIUI CyTI0CTPOEHUS
V2 IIPOBOJIUTH UCCIICOBAHMS U UCTIBITAHUS MaT€pPHUaJIOB
pacmindpoBbIBaTh MapKu U KJIACCU(PUIUPOBATH KOHCTPYKLIMOHHBIE U
V3 CBIDBEBBIE MAaTepuajbl 10 BHEIIHEMY BHIY, IPOUCXOXKICHHUIO,
CBOMCTBaM
va noaoupaTh MaTepuaibl 0 UX HA3HAYCHMIO M YCIOBUSAM SKCILTyaTalluu
JUIS1 BBITIOJTHEHUS paboT

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMbIM pe3yJibTaTaM 00y4eHust
3.1 CpencTBa, npuMeHsieMble ISl OLCHKH YPOBHS TEOPETHYECKOM NMOAT0TOBKH

Kox HaumMmeHoBaHME OLIEHOYHOTO
Kparkoe pesyib CpeJICTBA M MPEICTABIICHHE Er0 B
HAaNMCHOBaHHE Tara ITokazarenb OBJIaJCHHS KOC
paznena (Moxys) / pe3ysbTaTaMu 00y4JeHust =
TeMbI THCHHIMHE | ©00Y9e Texymmuit [TpomexyTounas
HHS KOHTPOJIb arTecTanus
Pasnea 1. YepHble MeTAIBI H HX CILIABBI
CriocoOHOCTh ~ BOCIIPOU3BOAMTH
uHbOpMAIMIO O Ha3HAYCHUH H
31 CBOMCTBaX KOHCTPYKIIMOHHBIX U
Tema 1.1 CBIPBEBBIX, METAJUIMYECKUX U | YCTHBIN ompoc
OCHOBHBIE HEMETATUYECKUX MATEPHAIIOB (1. 5.1 Bompocer | Borrpocsr st
1-10) cobeceq0BaHU
cBeJleHus
Cnoco6HOCTH BOCITPOM3BECTHU | BrimosnHeHue s (. 6.1
CTPOCHHMH U
po CBEICHMSI O CTPOEHUU METAJVIOB U | MPAKTHIECKUX BOIPOCHI 1-
cBoiicTBax
WX CIUIAaBOB, 3aKOHOMepHocTH | pabor (m. 5.21IP | 10)
METAJLIOB 32 Nel-2)
MIPOLIECCOB  KPUCTALIM3ALUUA U | °V°
CTPYKTYypOOOpa30BaHUs, OCHOBBI
TEpMOOOPaOOTKH METAIIJIOB
V1 CnocoOHOCTH BbIOMpATh




Kpatkoe
HalMEHOBAaHHE

pasnena (Momys) /
TEMBI JTUCIUILTHHBI

Kon
pe3yb
TaTa
o0yue
HUS

ITokazaTenb oBIaiIeHUS
pe3yibTaTaMu 00y4eHUs

HaumMmeHoBaHME OIIEHOYHOT'O
Cpe/ICTBa U MPEACTABICHUE €T0 B
KOC

Texymmii
KOHTPOJIIb

IIpomexxyTouHast
aTTecTalus

MaTepHajbl HA OCHOBE aHAJIN3a UX
CBOMCTB IIpU IIPOCKTUPOBAHUU
U3JIETIUH CYIOCTPOCHUS

V3

CrniocobHOCTh  pacmuppoBBIBATH
Mapku ¥ KiIaccu(uUUpoBaTh
KOHCTPYKLIUOHHBIE M CBIPbEBbHIE
MaTepHajbl M0 BHEIIHEMY BHUIY,
IIPOUCXO0XKACHHUIO, CBOMCTBAM

V4

CnocoOHOCTB nmoadupaTh
MaTepHasbl M0 WX HA3HAYCHHUIO U
YCIOBUSAM  DKCIUTyaTalluu  JUIs
BBITIOJIHEHHS pa0OT

Tema 1.2.

Kenezoyraepoan

CThIC CIIJIAaBbI

31

CrocoOHOCTh ~ BOCIIPOU3BOJIUTH
nHOOpMAIMIO O HAa3HAYCHUH H
CBOWCTBaX KOHCTPYKIIMOHHBIX U
CBIPBEBBIX, METAUINYECKUX |
HEMETANTNIECKAX MaTEpUaIoOB

32

CrniocobHOCTB BOCIIPOHM3BECTH
CBEJIEHUS O CTPOCHUH METAILJIOB U
UX CIUIaBOB, 3aKOHOMEPHOCTH
IPOLIECCOB  KPUCTALIM3ALUH U
CTPYKTYpOOOpa30BaHUs, OCHOBEI
TEpMOOOPabOTKH METAIIJIOB

33

CrniocobHOCTh NEePeYUCIUTh
OCHOBHBIC BHU/IbI
KOHCTPYKIIMOHHBIX U CBIPHEBBIX,
MCETANNIMYCCKUX n
HEMETAJUINYEeCKUX MaTepUalloB;

V1

CrniocobHOCTh BBIOMpATh
MaTepuasbl Ha OCHOBE aHaJINM3a UX
CBOWCTB TpU MPOEKTUPOBAHUU
W3JEIUN CYTOCTPOCHHUS

V3

CrniocobHOCTh  paciu(poBBIBATh
Mapku M KjaccupuuupoBaTh
KOHCTPYKIIMOHHbIE U CBHIPhEBBIC
Marepuajibl 110 BHCHOIHEMY BHUAY,
MIPOUCXOXKACHUIO, CBOMCTBAM

V4

CrnocoGHOCTh no1oMpaTh
MaTepHalbl 10 UX HA3HAYCHUIO U
YCII0BUAM OKCILTyaTauuun JJIsA
BBINOJIHEHUS paboOT

VYeTHBI onpoc
(1. 5.1 BompoCHI
11-20)
Brinonuenue
MPaKTUIECKUX
pabor (1. 5.2 I1P
Ne3-4)

Bonpocs qiis
cobecenoBaHu
q (m. 6.1
Bompocsl 11-
20)

Tema 1.3.
OcHoOBHBIE
CBeICHUSA
TEPMHUUYECKOH U
XUMHUKO-
TEePMHYECKOM

o

32

CrniocobHOCTD BOCIIPOU3BECTH
CBEJICHHS O CTPOCHUH METAJIOB U
WX CIUIaBOB, 3aKOHOMEPHOCTHU
MPOIECCOB  KPUCTAIUTM3ALUN |
CTPYKTYypOOOpa30BaHUS, OCHOBBI
TEpMOOOPAOOTKH METAIIJIOB

VYeTHBIi ompoc
(1. 5.1 BompoCHI
21-30)
Bremmonnenne
MPaKTUYECKUX
pao6or (m. 5.2 TP

Bompocsr qiis
cobeceroBaHH
q (1. 6.1
BONpPOCHI 21-
30)




Kpatkoe
HaMMEHOBAaHUE
paszzaena (Mmomys) /
TEMBbI JUCIUILIAHBI

o0padoTke

Kon HanmenoBaHne OIIEHOYHOTO
e3yJIb CPE/ICTBA ¥ PE/ICTABICHHE €T B
pesy ITokaszaTens oBnageHus pea pea
Tara KOC
pe3yibTaTaMu 00y4eHUs v
o0yue Texymmii IIpoMexyTouHas
HUSI KOHTPOJIb aTTecTalus
CnocoOHOCTB MPOBOAMTH | Ne5)
WCCIICIOBAHUS W HUCIIBITAHUS
y2 | MarepuaaoB
CnocobHOCTh  pacmudpoBHIBATH
Mapku ¥ KIaccu(UIUpPOBAThH
V3 KOHCTPYKIIMOHHBIE U CBIPbEBBIE

Marepuaisl 110 BHEIIHEMY BHIY,
IIPOUCXOXKIACHUIO, CBOMCTBAM

Paznen 2. HBETHLIE METAJJIbI 1 HEMECTAUVIMIECCKUEC MATCPHUAJIbI

Tema 2.1.
IIBeTHBIE
MeTaJlJIbl
CILIABBI

U HX

31

CriocoOHOCTE BOCIIPOU3BOAUTD
I/IH(l)OpMaI_[I/II-O O Ha3Ha4YCHUU H
CBOMCTBaX KOHCTPYKIHUOHHBIX H
ChIPBCBBIX, MCTATIIMYCCKHUX u
HEMCTAJUIMYCCKUX MATCPpHUAIOB

33

CriocoOHOCTh MNEPECUUCIINTD
OCHOBHBIC BUbI
KOHCTPYKIHUOHHBIX U CBIPbCBBIX,
METATNIMYCCKUX u
HCMCTAJUIMYCCKHUX MAaTCPUAJIOB,

vl

CrnocoGHOCTh BbIOMpATh
MaTepHalibl Ha OCHOBE aHAJIN3a UX
CBOMCTB TIPH IPOCKTUPOBAHUH
U3JICNIUN CY1I0CTPOEHUS

y3

CnocoOHocTh  paciupoBbIBaTh
Mapku ¥ KJaccu(uIUpoBaTh
KOHCTPYKLIMOHHBIE M ChIPbEBbHIE
MaTepuajbl M0 BHEIIHEMY BHIY,
IIPOMCXO0XKACHUIO, CBOMCTBAM

V4

CrniocobHOCTh noaouparb
MaTepHalbl 110 UX HA3HAYCHUIO H
YCIOBUAM  AKCIUTyaTalluul  JUIs
BBITIOJTHEHUS pa0OT

VYeTHBIH onpoc
(. 5.1 BompOCHI
31-40)
Brinonuenue
MPaKTUIECKUX
pabor (1. 5.2 I1P
Neb6)

Bomnpocs qiis
cobecesi0BaHH
q (m. 6.1
BOIpockl 31-
40)

Tema 2.2.
HemeTananueck
e M Jpyrue
MaTepHuaJIbl

31

CrocoOHOCTh  BOCIIPOU3BOJIUTH
“HpOpMANUIO O HA3HAYCHUH U
CBOWCTBaX KOHCTPYKIIMOHHBIX W
CBIPbEBBIX, METATUYECKUX U
HEMETANTNIECKAX MaTepUaIoB

33

CrniocobHOCTD NEPEUUCITUTh
OCHOBHBIC BHU/IbI
KOHCTPYKIIMOHHBIX U CBIPHEBBIX,
METATNNIMYCCKUX n
HEMETAJUIMYEeCKUX MaTepUalioB;

34

CrocoOHOCTE
KJIACCU(PUKAIIHIO,

Ha3BaThb
CBOICTBA,

VYeTHBIi ompoc
(1. 5.1 BompoCH
41-50)
Brinonuenue
MPaKTUYECKUX
pabor (1. 5.2 I1P
Ne7)

Bonpocs! s
cobece10BaHU
q (m. 6.1
BOTIpOCHI 41-
50)




Kon HaumMmeHoBaHME OIIEHOYHOT'O

Kparkoe pesyinb CpeJICTBa M MPEJICTABICHHUE €TI0 B
HaWMEHOBAHHE Tara IToka3arenb OBJIaACHUS KOC
pasnena (Momys) / 5 pe3yibTaTaMu 00y4eHUs T v
TeMpl cHAAnEr | 00YYe eKYIIHit [TpomexyTouHas
HHS KOHTPOJTb aTTecTalus
MapKHpPOBKY u o0racTb
MPUMEHEHUSI KOHCTPYKIIMOHHBIX
MarepuaioB,  NPUHLUIBI  HX
BEIOOpPa JIE  TPUMEHEHUS B
MIPOU3BOJICTBE
Crnoco6HOCTH OIpeAEIUTh

KJIaCCU(PUKAIIMIO W CIIOCOOBI
35 MOJTY9CHUS KOMITO3UIIMOHHBIX,
CMAa30YHBIX u aOpa3HBHBIX

MaTepHaJIOB
Cnoco6HOCTH BBIOMPATh

y| | MATEpHAIbI Ha OCHOBE AHAIM3A HX
CBOWCTB TIpU MPOCKTUPOBAHHUU
WU3IEIUN CYTOCTPOCHHUS
CnocoGHOCTh IPOBOJIUTH

V2 | ucciemoBaHWsT M UCHBITAHUSA
MaTepUAIIOB

CriocobHOCTh  pacmu(poBBIBATH
Mapku M KJIaccupuIupoBaTh
V3 | KOHCTPYKIIMOHHBIE W CBIPHEBEIC
MaTepuasbl MO0 BHEIIHEMY BHUIY,
IIPOUCXO0XKACHHUIO, CBOMCTBAM
CrocoOHOCTE nmoadupaTh
MaTepHalbl 110 UX HA3HAYCHUIO H
YCIOBUSIM ~ DKCIUTyaTalluul st
BBITIOJIHEHHS padOT

V4

4 OnucaHue Npoueaypbl OLeHUBAHUS

Pesynprathl 00y4eHHMs 1O JAWCLUUIUIMHE, YpPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH
OLIEHMBAIOTCSI MO  YeThIpEX  OambHOM  MIKale  ONEHKAMH:  «OTJIMYHO»,  «XOPOILIO»,
«yJIOBJIETBOPUTENBEHOY, «HEYIOBJIETBOPUTEIHHO.

TCKYHIZUI arrecrauusd 1o AJUCHUINIMHE HIPOBOAUTCA C LEJIBIO CHUCTEMATHUECKOH IMPOBECPKHU
nocTikeHui oOyyaromuxcs. OObEKTaMu OLIEHUBAHUS SBJISIOTCS: CTENIEHb YCBOSHHS TEOPETUUYECKUX
3HaHI/II\/JI, YPOBCHBb OBJIAACHUA IMPAKTUYCCKUMU YMCHUSAMU W HABBIKaMH 110 BCEM BHIaM yqe6H0171
paboThl, KAYeCTBO BBIMOJIHEHUSI CAMOCTOSITENLHONW paboThl, yyeOHass NUCHUIUIMHA (aKTUBHOCTH HA
3aHATUAX, CBOCBPEMCHHOCTE BBIIIOJIHCHUA PA3JIMYHBIX BHUI0B SaI[aHI/II\/'I, II0CE€MAacEMOCTh BCEX BHI0OB
3aHATHUH 110 aTTECTyeMOM TUCIUIUIMHE).

[Ipn mnpoBeaeHMM MPOMEKYTOUYHOM ATTECTAlMM OLIEHMBAECTCS JOCTH)KEHHE CTYJIEHTOM
3aIJIaHUPOBAHHBIX 110 TUCIUITIMHE PE3YJIbTaTOB 00yueHHsl, 00EeCIeUNBAIOIINX PE3YIbTAThl OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMBbI B IIEJTOM.

Kpurepun oueHnBaHus YCTHOIO OTBETA

(omieHOYHBIE CpecTBa: cobeceJoBaHKe, YCTHOE COOOICHHME).

5 0amnoB - OTBET TMOKa3bIBa€T MPOYHBIE 3HAHMUSI OCHOBHBIX TIPOIECCOB HM3ydaeMOun
NpeIMeTHOW O00JlacTH, OTIUYaeTCs TIIYOMHOW W TIOJHOTOW pACKPBITUS TEMBI, BJaJIEHUE
TEPMUHOJIOTHYECKUM armapaToM; YMEHHUE OOBSICHATH CYIIHOCTH, SIBJICHUH, MPOIECCOB, COOBITHIA,
JeNaTh BBIBOJABI M O0OOIIEHHWS, daBaTh AapTryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH TPUMEPHI;
CBOOOJHOE BJIaJIECHUE MOHOJIOTUYECKON peublo, JOTMYHOCTh U MOCIIEI0BAaTENbHOCTh OTBETA; YMEHUE
MPUBOUTH PUMEPHI COBPEMEHHBIX MPOOIIEM H3ydyaeMoi 00IacTH.

4 Gamia - OTBET, OOHAPYKUBAIOIIMK MPOYHBIC 3HAHHWS OCHOBHBIX IPOIIECCOB HM3ydaeMOU
OpeIMETHOW 00JacTH, OTIMYaeTcss TAYyOMHOM W TOJHOTOM PACKPBITHUS TEMbI, BIIAJCHUE



TEPMUHOJIOTHUECKUM aIllapaToM; YMEHHE OOBSCHATh CYIIHOCTb, SBJICHWH, MPOLECCOB, COOBITHH,
JenaTh BBIBOABI M O0OOIIEHMs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHUBOAMTH TNPHUMEPHI;
cBOOOJIHOE BJIQJICHUE MOHOJIOIMUYECKON peublo, JIOTMYHOCTh M MOCIE10BaTEIbHOCTh 0TBeTa. OHAKO
JOITYCKAEeTCs OJ(HA - JBE€ HETOYHOCTHU B OTBETE.

3 0amia — OTBET, CBUICTCIBCTBYIOLIMM B OCHOBHOM O 3HAHMM IIPOLIECCOB M3y4acMOU
NpeMETHOW O00JIACTH, OTIMYAIOLINICS HEJOCTATOYHOM TIyOMHON M TMOJHOTOW PACKPHITHS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB TEOpHHM; ciIa00 C(HOPMUPOBAHHBIMM HABbIKAMM aHAJIN3a SIBJICHUH,
IIPOLIECCOB, HEJOCTATOYHBIM YMEHHUEM J1aBaTh apIryMEHTUPOBAHHBIE OTBETHI U IPUBOJUTH IIPUMEPHI;
HEIOCTaTOYHO  CBOOOJHBIM  BJIAJICHUEM  MOHOJOIMYECKOM  peuyblo,  JIOTUYHOCTBIO U
II0CJIEI0BATEIBHOCTBIO OTBETa. JlOIMyCKAaeTCsl HECKOJIBKO OIIMOOK B COJEPKaHUM OTBETA; HEYMECHUE
IPUBECTH NIPUMEDP Pa3BUTHsI CUTYALH, IPOBECTU CBSI3b C IPYTUMH aCIEKTaMH U3y4aeMol 001acTH.

2 6ana — oTBeT, OOHAPYKMBAIOUINI HE3HAHUE TPOILIECCOB M3yYaeMOi MpeMeTHON 00acTw,
OTJIMYAIOIIMNACA HErJyOOKMM pAacCKpbBITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HecOPMHUPOBAaHHBIMM ~ HABBIKAMM  aHajW3a  SBJICHUH, MPOIECCOB; HEYMEHHEM  JIaBaTh
apryMEHTHPOBAHHbIE OTBETHI, CIA0bIM BJIAJJEHUEM MOHOJIOTMYECKOHM pPEUYbl0, OTCYTCTBUEM
JIOTUYHOCTH U TOCJIE0BAaTENbHOCTU. JlomycKaloTcs cepbe3Hble OLIMOKHM B COJEpKAHUM OTBETA;
HE3HaHHE COBPEMEHHON MPOOJIeMaTUKU U3ydyaeMoi 00J1acTH.

Kpurtepuu oneHnBaHus NucbMeHHOH padoThI

(OLIeHOYHBIE CPENCTBA: MUCHMEHHBIN OTUYET [0 MPAKTUYECKOH paboTe, A0KIa (COOOLIEHHE).

5 ©0annoB - cCTymeHT BBIpaswi CBOE MHEHHE 10 CHOPMYIHPOBAHHOW MpoldiieMe,
apryMeHTHpOBaJ €ro, TOYHO ONpEAEHB ee cojepikaHue M cocrapistomue. [Ipobiema packpbita
MIOJTHOCTBIO, BBIBOJIBI 000CHOBaHHKI. [IprBeieHbI JaHHBIE OTEUYECTBEHHOU M 3apy0eKHO JIUTEpaTypHl,
CTaTUCTHUYECKUE CBEJIEHUs, MH(OpMalMs HOPMAaTUBHO-NIPaBOBOro xapakrepa. CTyneHT Blajieer
HaBBIKOM CAaMOCTOSITENIbHOW pPa0OTHI 1O 33JaHHOW TEeMe; METOJaMH M IpHeMaMH aHalu3a
TEOPETUYECKUX W/WIM TPAKTUYECKUX AacleKTOB H3ydyaeMoil obsactu. dakTuyeckux OImumoOOoK,
CBSI3aHHBIX C TOHUMaHHUEM TPOOJIEeMBbI, HEeT; rpadudecku pabora oopmIiIeHa IPABUIIEHO.

4 oOamma - paboTa XapakTepU3yeTcs CMBICIOBOM  IIE€JIbHOCTBIO, CBSI3HOCTBIO U
MIOCJIEIOBATEIBHOCTBIO M3JIOKEHUS; OMYyIIeHO He Oosee 1 ommOKM npu OOBSCHEHWH CMBICITA WU
conepxanus npoOnemsl. [IpoGiema packpbita. He Bce BBIBOABI cenaHbl /Ui 000CHOBaHbI. Jlis
apryMEHTalluy TPUBOISATCS TaHHBIE OTEYECTBEHHBIX U 3apYOEIKHBIX aBTOPOB. [IpoeMOHCTpUpOBaHEI
UCCIIeIOBATEIbCKUE YMEHHUS U HaBbIKM. DaKTHUECKHMX OIIMOOK, CBS3aHHBIX C IOHUMaHUEM
npo0iieMsbl, HeT. JlomyiieHsl o/iHa-/1Be OMUOKHU B 0OPMIIEHUH PabOTHI.

3 0asna — CTYJIEHT IPOBOJUT JOCTATOYHO CAMOCTOSITEIbHBIN aHaIW3 OCHOBHBIX 3TallOB U
CMBICJIOBBIX COCTAaBJISIFOIIMX MPOOJIEMbI; MOHUMAET 0a30BbIe OCHOBBI U TEOPETHUECKOE 0OOCHOBAHNE
BbIOpaHHON Tembl. [IpoOiema packpeiTa He MOJHOCTHIO. BBIBOABI HE clesaHbl W/WIIM BBIBOJBI HE
o0ocHoBanbl [IpoBeneH aHanu3 mpoOneMbl 0e3 MPHUBJIEYEHHUS JOMOJIHUTEIBHOM JHUTEpaTyphl.
JonymieHo He 60ee 2 oMO0K B CMbICIIE UM COJIEpKaHUM MTPOoOIeMbl, 0(opMIIEeHUH paboThI.

2 faana - pabora TpeACTaBIseT COO0OM TEpEeCKa3aHHBIM WM TOJHOCTHIO TEPETTUCAHHBIN
UCXOJIHBIA TEKCT 0e3 Kakux Obl TO HM ObUIO KOMMEHTapHeB, aHaiu3a. He packpeiTa cTpyKTypa H
TeopeThdecKas cocTaBisromas TemMbl. [Ipobnema He packpeita. BeBOIBI OTCYTCTBYIOT. JlomymeHo
TpU WM OoJiee TpeX OMIMOOK B CMBICIOBOM COJIEPYKaHUM PAacKpbIBaeMoil mpobiemsl, B 0(hOpMIIEHUN
paboTHI.

5. llpumepbl OLIEHOYHBIX CPEACTB /IJIs MPOBEAeHUs TeKylleld aTTecTaluu

Pa3nes 1. YepHble MeTAIBI U HX CIIABBI

Tema 1.1 OcHOBHBIE CBeIeHHSI 0 CTPOCHHUH M CBOMCTBAX METAJLIIOB

1. U3 kakoro mMatepuasia IpeuMyIIeCTBEHHO U3rOTaBIMBAIOT KOPIIYC MOPCKHX CY/I0B U IouemMy?

2. Yro Ha3BIBAIOT TEPMUHOM «aTOMHAsl pEIIeTKa» U KaKOi BUJ aTOMHOM PELIeTKH XapaKTepeH JUIs
YHUCTOrOo Xkeine3a?

3.  OO0bsacHUTE, MOYeMY aJTIOMUHHIA aKTUBHO UCIIOJIB3YIOT B CY10CTPOECHUH?



10.

[IpuBenute mpuUMEpbl METAUTMYECKUX MaTepHaliOB, OOJIAJAIOIIUX BBICOKUMH IOKa3aTeIsIMH
KapPOCTOMKOCTU U KOPPO3UOHHON CTOUKOCTH.

HazoBute 0cHOBHOI (hakTOp, CHIDKAIOMIUN TPOYHOCTh U HA/IEKHOCTh METANIOKOHCTPYKIIUI MIpH
HU3KUX TEMIEpaTypax Cpelsl.

Kakue nedexTsl BO3HMKAIOT B MeTa/laX MPHU JUIMTEIBHOW SKCIUTyaTalluu IOJ BO3ACHCTBHEM
Harpy3oK M Kak UX IpeloTBPaTUTh?

Kak Bnusier nmpucytctBue cepbl U ¢pocdopa B cTaiu Ha ee cBoiicTBa?

[ToueMy IS HEKOTOPBIX KOMIIOHEHTOB MOPCKOTO OOOpyIOBaHUSI TpPeOYyIOTCS MaTepuaibl C
BBICOKUM MOJYJIEM YIPYrOCTH?

OT yero 3aBUCHT CKOpOCTh AU(dy3ur aTOMOB B TBEPABIX TEIaX U KaK 3TO OTPa)KaeTcs Ha
CBOMCTBax METaNIOB?

3adueM MPOBOJUTCS HOPMAJIM3alUsl CTAJIEW M KaKUe CBOMCTBA YJIy4IIAKOTCS B PE3YJIbTATE ITOU
npoueaypbi?

Tema 1.2. ’KeJsie30yriiepoaucTbie CIJIaBbI

11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

UTO MOHUMAIOT MO TEPMUHOM <«OKEJI€30YTJICPOAUCTBIN CILIIaB)?

Yem oTiIMYarOTCs CTalb U YyTyH APYT OT JIpyra I10 COAEPKaHuIo yrieponaa?

Kakyto pons urpaer yrieposa B GOpMHUPOBAHUN CBOWCTB CTaIN?

HazoBuTe 0CHOBHBIE KOMIIOHEHTHI, BXOASIIUE B COCTAB HU3KOYTJIEPOAUCTOHN CTAJIH.

Kaxue Buzbl uyryHa pazauyaror 1o gopme BKIOYeHU rpadura’?

Oxapakrepu3yiTe MOHATUS «IBTEKTUKA» U «IBTEKTOMI» IPUMEHHUTEIBHO K JUarpaMMme kKeje3o-
YTJIEPOLI.

[Touemy HENb3s1 IPOU3BOIUTH ITYOOKYIO BBITSKKY M3JIEIHN U3 0e10ro uyryHna?

B 4em 3akiro4aroTCs NPUHUUIMAIBHBIE  OTJIMYMS  MHCTPYMEHTAIBHBIX  CTaJed  OT
KOHCTPYKLIHOHHBIX?

Omnpenenure nuana3oH INPOLEHTHOIO COAEPKAHMS YIVIEPOJa B BBICOKOYIVIEPOJUCTBIX CTANIAX U
0XapaKTEepU3ynuTe UX IPUMEHEHHE.

[lepeuncaure yerslpe crocoba yBEJIWYEHUs MPOYHOCTU CTAU IMYTEM HW3MEHEHHs] XUMUYECKOTro
COCTaBa.

Tema 1.3. OcHOBHBIEC CBeIeHUS 0 TEPMUYECKOH M XMMHUKO-TePMUYeCKOi 00padoTKe

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

Uro noHnMaeTcs oJ TepMudeckoi 00paboTKoi MeTaioB?

Ha3zoBwurte 11e11b 3aKalKy CTaU U €€ MEXaHU3M JeHCTBUS.

B yem pazHuia Mex 1y MOJTHON U HETIOJIHOM 3aKaJIKOM?

KakoBa ocHOBHas 3371aya OTIyCKa 3aKaJ€HHOU cTanu?

[lepeuncnure TP OCHOBHBIX BHJIa OTITYCKA CTAJH U JAWTE X KPATKYIO XapaKTEPUCTHKY.
Kakne xuMuueckue 3J1€MEeHTHI Yallle BCEro BBOJAT B CTANb IPU [IEMEHTAIMN?

OmummuTe CyTh NpoIiecca a30THPOBAHUS M €r0 OCHOBHOE ITPEUMYILECTBO.

Yro Takoe IMAaHUPOBAHUE U B YEM €T0 OTJIMYME OT MPOCTOM LIeMeHTauu?

Yero nobuBaroTcs mnpuMeHeHueM uddepeHanbHol TepMuyecKkoil o0paboTku (3akaika c
CaMOOTITYCKOM)?

Uem oTiinyaeTcs XUMHUKO-TepMHUUECKast 00padoTKa OT OOBIYHON TEpMHUUYECKON 00paboTKu?

Paspen 2. [{BeTHbIE MeTA/UIBI M HEMETAJIHYECKHE MATEPHAJIbI
Tema 2.1. IIBeTHbIe MeTAJIbI M MX CIVIABBI

31.
32.
33.

34.
35.
36.

37.
38.
39.
40.

Kaxkue 1BeTHble METaIIbl OTHOCAT K JIETKUM U TSKEIBIM?

[Iepeuncinte OCHOBHBIE MPEUMYIIECTBA ATFOMUHHUS B CyJOCTPOEHHUH.

Uro mnpenctaBnsoT co0Oil  TIOpANTIOMHUHHEBBIE CIUIAaBBI W TJI€ OHHU MPHUMEHSIOTCS B
CyIOCTPOECHHUU?

Kaxkue Buib1 OpoH3BI OBIBAIOT U B Y€M OCOOCHHOCTH UX MIPUMEHEHHUS?

B 1eM cocTosT ri1aBHBIE OTJIMYHSA MarHUEBEIX CINIABOB OT ATTOMHUHHEBHIX ?

HazoBuTe 0CHOBHBIE JETUPYIOLIUE T00ABKH, HCIONIb3yeMbIE B MEIHBIX CIUIaBaX, M KaKyl pOJib
OHM UTPAroT.

Kaxkue Turbl TUTAaHOBBIX CIUIABOB U3BECTHBI U /1€ OHU HAXOJIAT IPUMEHEHHUE B CYIOCTPOCHUU?
[Touemy cepebpo peaKo UCIIONIb3YETCs B CYAOCTPOUTEIBHON oTpaciin?

Uem 00yciioBiIeHa HU3Kas OMYJISIPHOCTH CBUHIIA B COBPEMEHHOM CYAOCTPOSHUU?

Kakue ocoObie cBoiicTBa HHKedIs OOYCIOBWJIM €ro IIMPOKOE pacHpoCTpaHEHUE B
KOpaOJIECTPOUTENBHBIX CIIaBax?



Tema 2.2. Hemera/uinuecKkue u Apyrue MaTepuaJbl

41.
42.
43.

44,
45.
46.
47.
48.
49.

50.

Kaxkue rpynmbl HeTMHEMHBIX TTOJMMEPOB BBIICIAIOT U IJI€ OHU UCIOIB3YIOTCS B CyJOCTPOECHUU?
[lepeuncnute BUIbI CTEKIOTKAHEH U O0OBSCHUTE UX POJIb B CYIOCTPOCHHH.

B uem 3aknroyarorcs NpeuMyllnecTBa MOJUYPETAHOB IEpEe] TPATULIHUOHHBIMU TOKPBITUSIMH B
CYyI0CTPOCHUU?

Kaxkue npupoiabie CTpoUTENIbHbIE MAaTEPUAIbl UCIIOJIB3YIOTCS B CYIOCTPOCHUH U 3a4eM?

Uro Takoe kepaMU4eCcKHe MaTepHallbl U TJie OHU IPUMEHSIOTCS B CYZOCTPOECHUN?

Kaxkue kiesiyue cocTaBbl HCHOIB3YIOTCS B CYJIOCTPOCHUU U KaKKe Y HUX MPEUMYyIecTBa?
Onumure pa3sHOBUIHOCTU aCOOLEMEHTHBIX IUTUT U UX HCIIOJIb30BAHKUE B CYJIOCTPOCHUH.

Kaxkue oTnenounsie MaTepuaibl MOMYISPHBI B CYJOCTPOCHUU U TTOUEMY?

HazoButre oOnactTu mnpuMEHEHHS JJIACTUYHBIX  TUAPOHU3OJSALMOHHBIX  MaTepHalioB B
CYJIOCTPOEHHUHU.

Kakue OuoruiHbie MPONUTKY UCIIONIB3YIOTCS AJIsl APEBECUHBI B CYIOCTPOCHUH U KaKasi NX

poJib?

5.2 IlpumepHble PaKTHYECKHE PA0OTHI

Pa3znen 1. UepHble MeTaJIbI M HX CIJIABBI

Tema 1.1 OcHOBHBIE CBe/leHHsI 0 CTPOCHHH M CBOIiCTBAX META/VIOB

Nel. M3yuenue cTpoeHus CIIaBOB

ean 3ansaTUSA:

OcBoeHHE METOJUKHA HM3YyYEHUS MHKPOCKOIMMYECKOr0 CTPOCHMS CIUIABOB M MPHOOpeTeHue

HAaBBIKOB MHTCPIIPETAINHU IMOJTYYCHHBIX PE3YJIbTATOB.

3agaum 3aHATHA:
O3HaKOMJIEHHE C YCTPOWCTBOM OINTHYECKOTO MUKPOCKOIA W IpaBUjaMu 0e301acHOM paboThl ¢

HUM.

OcBoeHue MPUEMOB MPUTOTOBJICHUS IITH(OB U MOJIUPOBKUA 00PA3IIOB CILJIABOB.

[Tony4yeHne HaBBIKOB MUKPOCKOITMYECKOT0 HAOMIOACHUS U OIIMCAHUS MUKPOCTPYKTYPBI.
3akperuieHue 3HaHUH O CBSI3U MUKPOCTPYKTYPBI M CBOMCTB CILIABOB.

XoJ 3aHATHS:

HccnenoBanue CTpyKTypbl TOTOBOTO oOpasia

1 Kparko onmcaTh CymHOCTh MHUKpoaHaiu3a. JlaTe ompeneneHuss MNOHATHH Makpou

MHUKPOCTPYKTYpa.

2 OnucaTh OCHOBHBIE YaCTH METAIIIOTPAPHUECKOr0 MUKPOCKOIIA U HX
Ha3Ha4YeHUE.

3 KpaTko omnucaTh METOAMKY MIPUTOTOBIEHUSI MUKpoLUIHda.
KoHuTpoJibHbIe BONPOCHI I 3aKpeNnieHus MaTepuaJia:

1.KakoBa 1ieab UcciIeOBaHUS METAIIOB?

2.YT0 Takoe MUKPOCTPYKTYpa METAJIIIOB?

3.Kak npurotroBuTh 00pasel MeTauia aias MUKpoaHaiu3a?

4.YT10 Takoe MaKpOCTPYKTypa METAIIOB?

5.Kak moaroroButs obpaszerr s Makpo-aHanu3a?

6.Kaxum o6pa3om pazmep 3epHa BIHSIET HA MEXaHUUECKYIO MPOYHOCTh METAJIJIa WIIH
criaBa?

Ne2. M3yueHue MeXxaHU4eCKMX MCTIBITAHUI
ean 3ansaTHUSA:
@opMUPOBAaHHE Y CTYACHTOB HABBIKOB CAaMOCTOSTEIIBHOIO MPOBEACHUS MEXAHUYECKHUX

HACIIBITAHUH MaTcepraioB U HpaBHHBHOﬁ HHTCPIIPETAINH MMOJTYUYCHHBIX PE3YIIbTATOB.

3agauu 3aHATHS:
OcBoeHME METOAMK IMPOBEIEHUS CTaHAAPTHBIX HCIBITAHUM Ha pacTsHKeHHE, M3Tu0, yAapHYIo

BA3KOCTb U TBEPAOCTD.

OBJ'Ia)IeHI/Ie ImprueMaMH 3allMCH U aHAJIN3a OKCIICPUMCHTAJIBHBIX JaHHBIX.
(DOpMI/IpOBaHI/IC MNPEACTABJICHUA O CBA3UM MCEXAHUYCCKUX CBOICTB MaTCpraJIOB C YCIOBUAMH

AKCIUTYaTalluu CYAOCTPOUTENBHBIX KOHCTPYKIIHIA.

Y4eOHble MPUHAATIC)KHOCTH U 000pYIOBaHUE:



Habop 3aroToBoK HCTIBITATENHHBIX 00pPA3IOB (MaTeprai: CyI0CTPOUTEIBHBIE CTAIH, ATFOMUHUMH,
4yTyH);

[Tpubops! ns usmepenus TBepaocTH (mo Pokeemny, Bukkepcy, bpunenio);

KoMIieKT MOJIOTKOB Il MCTIBITAHUH HA yIapHYIO BSI3KOCTh (00pasusl Lllapmn);

MepurenbHbIi HHCTPYMEHT (MUKPOMETPBI, IITAHT€HLIUPKYJIIN);

JIuHeWKH, YroJIbHUKH, (PUKCATOPHI U 32)KUMBI.

[Topsimok BhIMONHEHUS PaOOTHI:

I aran. ITogroroBka k padore

O3HakOMbTECh C MHCTPYKIUEH MO TeXHHKE O€30MacHOCTU MPHU MPOBEACHUU MEXaHHYECKUX
WCIIBITAHUM.

N3yunTe KOHCTPYKIHUIO UCIIOJIb3YEMOT0 000PYI0BaHHS U MOPSIIOK PAOOTHI C HUM.

BbinonHuTE NOArOTOBKY UCHBITYEMBIX 00pa31oB (3aMepbTE JUIMHY, LUIUPHUHY, TOILUHY).

Il sran. McnpiTanue Ha pacTsikeHUE

3adukcupyiiTe oOpasell B 3axBarax pa3pbIBHON MAIIUHBI.

[TocTenenHo yBenMUbTE HArPY3KY /10 MOMEHTA pa3pbiBa 00pasia.

3aMeTbTe 3HaYCHUS HArpy3KHU U yAJUHEHUS Ha Ka)KJIOM 3Tale dKCIIEpUMEHTA.

[Toctpoiite rpaduk 3aBUCUMOCTH Harpy3ka-aegopmariusi.

Paccuuraiite npenen npoyHOCTH, OTHOCUTEIBHOE YIJIMHEHUE U MO/YJIb YIIPYTOCTH.

III 3Tan. McnblTanue Ha TBEPAOCTh

[ToAroToBhTE MIOCKYIO U YUCTYIO IOBEPXHOCTH 00pasLa.

Crnenyss MHCTPYKIIMHM TPOU3BOAUTENST MPUOOpa, MPOBEAUTE HCIBITAHHE M U3MEphTEe TIyOUHY
OTIIEYaTKa WIN pa3Mep OCTABIEHHOW BMSTUHBI.

PaccuuraiiTe mokazaTesib TBEPIOCTH 10 COOTBETCTBYIOLICH IIKAIE.

IV stan. McnslTaHne Ha y1apHyIO BSI3KOCTb

YcTaHOBUTE CTaHIAPTHBIN 00pasell B mpucnocoOaeHue isl yaapa.

BrImonHuTE HCTIBITaHUE YIAPOM TSIKEIIOTO TPy3a, 3aQUKCHPOBAHHOTO HA IMAPHUPHON MOJIBECKE.

[Tpoananu3upyiiTe BETUUYHHY MOTJIOIAEMOM SHEPTUU TIPH pa3pyILIeHUH 00pasiia.

Omnpenenure KOAHUIUEHT YAAPHOU BI3KOCTH.

V sran. Odopmienue otyera

Odopmute TpOTOKOJ UCTIBITAHUM, 3aII0THUB OJaHK YCTAaHOBIEHHOW (DOPMBI.

[Toctpoiite rpaduku 3aBUCUMOCTEH, NPOAHATU3UPYHTE OTKIOHEHMS U BO3MOXKHBIE
MIOTPELIHOCTH U3MEPEHUM.

Cnenaiite 0oOmuMH BBIBOA O KAueCTBEHHBIX IIOKAa3aTeNsAX MCCIEAYeMbIX MaTepuanoB U
PEKOMEHIALUAX 110 UX IPUMEHEHUIO B CY/IOCTPOCHHUHU.

KoHTpoJsbHbIe BONPOCHI /151 3aKPeNJIeHUs MaTepuaJia:

Kak u3mensiercs nopejeHre Mareprasa Npy NOBBIIIEHUH CKOPOCTH MPUIIOKEHUS HATPY3KU?

Kakue MexaHu3Mbl IPUBOJAT K YBEJIMUYEHUIO TUIACTUYHOCTH IPH TIOBBIIIEHUH TEMIIEPATYPHI?

Kak npaBuibHO paccuntarh Moaynb FOHra u koagdunuent [lyaccona?

YeM 00bsCHsCTCS pa3nyKe NOKa3aHUH TBEPAOCTH MIPU 3aMepax pa3HbIMU METOIaMH?

Kak Biuser Tonmuna oOpa3ia Ha TOYHOCTh U3MEPEHUS yIapHOU BA3KOCTH?

Tema 1.2. Kesiezoyriiepoaucroie CnjaBbl

Ne3. Mukpockonnuyeckoe uccjaeJ0BaHue CTPYKTYPHI KeJ1e30yIJIepOAUCThIX CIIAaBOB

ean 3ansATHUSA:

[IpnoOpereHne  HABBIKOB  TPOBEJACHHUS  MUKPOCKOMHMYECKOTO  aHalu3a  CTPYKTYpPHI
KEJIE30yTJIEPOAUCTBIX CIUIABOB, HEOOXOAMMOTO JUIsl JadbHEHIEro W3Y4YeHHs MaTepuajoB W
JIMAarHOCTHKHU UX CBOMCTB.

BusyanmsupoBats Mop(hoIorHYecKue MPU3HAKK CTPYKTYPHI U CPABHUTH UX C JTUTEPATYPHBIMH
HMCTOYHHKAMHU.

[TpoBecTH KOPpENAIUOHHBIN aHAIN3 MEXTY COCTABOM CILJIaBa, BUJIOM TEPMUYECKON 00pabOTKH 1
MOJIy4a€MbIMH Pe3yJbTaTaMU.

OdopMUTD BBIBOJIBI 110 KaXI0MY UCCIIEI0BAHHOMY 00pasily.

Odopmrnenue otyera

[ToArOTOBUTH MHCHMEHHBIM OTYET, COJACPIKAIIMN TepedyeHb O00pasloB, OINHUCAHHWE TOPSAIKA
BBITIOJTHEHUSI pa0OThI, PUCYHKH Wi (oTorpaduu HCCIETOBAHHBIX CPE30B, 3aKIIOYCHHS I10
pe3ynbpTaTaM aHaJIHu3a.



ChopmynupoBarhk oO0Iee pe3loMe O BIUSHUM COCTaBa W TEPMUUYECKHX BO3JICUCTBHUI
CTPYKTYpY K€J1€30yIJIEPOJUCTOrO CILIaBa.

KoHTpoJsibHbIe BONpoCkI 151 3aKpenJieHnsi MaTepuaJia:

1. Ha3oBute OCHOBHBIE (ha3bl U CTPYKTYPHBIE COCTABIISAIOLINE

JKEJIe30yTIEPOAUCTHIX CIUIABOB U UX CBOMCTBA.

2. Kak kimaccu(uuupyroT CTalli Mo COAEep KaHuIo yriepoaa?

3. Kak 3aBucAT CBOICTBA CTAJIEH OT CoJepkKaHusl yriaepoaa?

4. Kaxk n3MeHs0TCS CTPYKTYPBI CTaJel OT coAepx aHus yriiepoja?

5. Kakue BU/IbI YyTYHOB U UX OCHOBHBIE pa3jinyus Bbl 3HaeTe?

6. Kak kmaccuunupyroT 9yryHbI 0 CTPYKTYpPE METAIUTHUECKON OCHOBBI U (hopMe
rpaUTOBBIX BKIFOUCHUI?

7. Kak MapkupyooTcs yyryHbl?
8. ITokaxxure 00J1aCTH IPUMEHEHHSI PACCMOTPEHHBIX CTaJel U YyryHOB.

Ha

Ne4. Ananam3 quarpamMMbl COCTOSTHHS sKeJ1e30YTJIePOAUCTHIX CIIJIABOB

Hens 3anstus: M3ydeHuwe CTPYKTYphI KEI€30yTIEPOJUCTHIX CIUIABOB MPU UX TEPMHUUYECKUX
MIPEBPAICHUSIX B COOTBETCTBUH C JUarpaMmon «XKene3o —1ieMeHTHTY.
Jransl 3aHATHSA

1. Ucnonb3ys marepuan TEOPETUYECKOM YacTH, MPOaHATM3UPOBATH IUArpaMMmy COCTOSHUS
«Kene3o — HeMeHTHT.

2. BeiOpaTh 1o 3a7aHuI0 MpEnoaaBaTelis COrNIaCHO Tabiuie 1 BapuaHT KOHTPOJIBHOTO 3a/IaHMS,
T.€. BBIOPATH )KEIIE30yTIICPOIUCTHIN CILIAB C ONPEICIICHHBIM COACPKAHUEM YTIIepo/a.

3. HauepTuth 3CKU3bI AUAarpaMMbl COCTOSHUA <«OKene30 — IeMEHTUT», ¢ YKa3aHUEM COJep KaHUS
yriiepojia B criaBe (110 CBOEMY BapHUaHTYy).

4. Tlo nmarpamme <«OKene30-IIEMEHTHT» pPacCMOTPETh MPEBpAILCHUS, MPOUCXOMASIIUE TPU
MEJUICHHOM OXJIZKJIEHUHU JaHHOTO CIuiaBa oT TemiiepaTtypsl 16000 C.

5. Ykazarb mpeBpaiieHusi, (azbl, CTPYKTYpPHBIE COCTaBISIOLINE, KPUTUYECKUE TEeMIIepaTyphl,
XapaKTEepU3YIOIINE MEUIEHHOE OXJIaXACHHUE JaHHOT'O CILIaBa.
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Pucynok 2 - Jluarpamma cocrosinusi cruiaBoB «Fe—Fe;C»
ITPUMEP Ne 1

[Ipocnenum mo nuarpamme cocrosinus «Fe-Fe3C» 3a (opmupoBanmem CTpyKTypsl cIiaBa C
conepxanueM yriepoaa 0,3% (crias I) mpu ero MeyieHHOM OXJIaXIEeHUU OT Temreparypsl 1600°C.
CoOTBeTCTBYIOIINE KPUTUYECKHE TOUKH ITOKa3aHbl HA (PUIYPATUBHBIX JIMHUAX (PUCYHOK 3).



Hosprektonpnas cranb ¢ 0,3% C Bemme 1525°C HaxomuTcs B KHAKOM COCTOSHHU.
Kpucranmnuzanus ee Haumnaercs npu 1525°C (touka 1) ¢ BblAENEHHEM U3 KHAKOTO PacTBOpa
KpucTauioB O-deppura. B mpolecce kpuctamzanuu ciiaBa O-QpeppuUT H3MEHSET CBOM COCTaB
cornmacHo juHuu AH, a xuakoctb - cormacHo auHuu AB ot Toukum 1 go B. Oty craguio
KpUCTAJUTH3allUHU CIijIaBa | MOYKHO 3amucarh Tak:

1575-1485°C |
L———————%y +Ly

B o6nactu ABH nansbIii crtaB cocTouT U3 AByX (a3 - o-pepputa u xKuaKoit (assl.

[Tpu Temnepatype 1499°C (touka 2) d-deppur (0,1% C) BcTymaer BO B3auMOJCHCTBHE C
*kugkum pactBopoM (0,51% C); B pesynbrare 3TOM peakiMu 00pa3yroTCs KPUCTALIbI ayCTEHHUTA
(0,16% C). Takoe mpeBpallleHue Ha3bIBAIOT MEpUTEKTUYECKUM. OHO MPOTEKAaeT MpU MOCTOSHHOM
TEMIIepaType 0 UCUe3HOBEHUs eppuTa, B 3TOM ciiydae cuctema HouBapuantHa (C=2-3+1=0;

(a3bl: ayCTEHUT U KUAKUI pacTBOp):

B/ C
® ) +Lip————Ag, +Lg (H?-GBITOK)

[Ipu oxJaKIEeHUN HUKE TEMIIEPaTypbl TOYKUA 2 MPOLECC KPUCTALIU3ALMK MPOI0JDKACTCA U 110
noctxkeHuto TemnepaTtypsl 1480°C (Touka 3) criaB 3aTBepAeBacT, UMesl CTPYKTYpPY ayCTEHUTa
r -

1499-1480° C
Apgy+Lpg A

Takum 00pa3oM, 3aKaHYMBAETCS TEpPBUYHAS KpUCTAUIM3anus crutaBa. [lpm  manmpHeiimem
oxyaxzaeHuu a0 870 °C paHHBIM CIUlaB, COCTOSILIMM TOJBKO W3 ayCTEHUTA, IPEBPAILECHHUN HE
IIPETEePIEBAET.

[Tpu Temneparype 870°C (touka 4) B pe3ynapTaTe nonumopduoro npespaienus yFe — o-Fe u3
ayCTeHUTa HauyuHaeT oOpa3oBbiBaTbes o-pepputT. IloHmkeHue TemmepaTypsl CHOCOOCTBYET
BBIJICTICHUIO a-(heppuTa U M3MEHEHHIO cocTaBa ¢a3:

a-eppura cornmacuo smanu GP (Touku ot 4' no P) u aycrenura GS (ot 4 110 S)

- B70-T27°C '
Aug Fyr

Ha nunaun PSK (Touka 5) mpoucXOQuT 3BTEKTOMAHOE MpeBpalleHrue. AYCTEHHUT, COJEpKalluil
0,8% yraepona, pacriagaercs Ha (HeppUTOLEMEHTUTHYIO CMECH - TIEPIIUT:

27°C
Ag——®p +Um .

CrnenoBarenbHO, CTpyKTypa ciiaBa Hike quHMH PSK (Touka Al) coctouT u3 a-epputa u
nepJuTa.

[TPUMEP Ne 2

[Ipocnenum 3a hopMupoBaHUEM CTPYKTYpHI CTayiel ¢ coaepkanueM yriepoaa 1,5% (cmmas I1)
IIPYU €0 MEJUIEHHOM oxJyaxaeHuH oT TeMrepatypsl 1600 °C. CooTBETCTBYIOIINE KPUTUIECKHE TOUKH
MoKa3aHbl HA PUTYpATUBHBIX JUHUSIX (pHUC.3).

3adBTEKTOMJHAs CTajdb C cojep)kaHueM yrieponaa 1,5% HauMHaeT KpHUCTaUIM30BAThCA IPU
temneparype 1450 °C (iuaus BC). Ilo mepe oxnaxaeHnus B uHtepBaie temmeparyp 1450-1250 °C
(o Toukm 6 10 7) U3 KuAKOW (a3bl BBLACTAIOTCS KPHUCTAIBl ayCTEHUTa M MO JIOCTHKEHHUIO
Temneparypbl Touku 7 (quHus JE — commayc) kpucramiuzanus 3aKaHYMBAaeTCs, W CIUIAB COCTOUT
TOJIBKO U3 OJIHOTO ayCTEHUTA.

B wunrepBane temneparyp 1250-950 °C (ot Toukum 7 1m0 8) ayCTEHHT OXJaXKIaeTcs, He
npereprieBas HUKakuXx npespamieHuil. [Ipu oxnaxnenun crutasa Huxke 950°C (munust SE, Touka 8)
KOHIIEHTpalusl yriepoja B AayCTEHHTE YMEHbBIIAETCS, WU OH BBIIEISETCS B BHJIE€ BTOPUYHOTO
LIEMEHTHTA.

8980-727°C
Ag

AlS: +U|H .

Crpykrypa cmaBoB Hike JuHUU SE (TOouka AcCT) OyIeT COCTOATh M3 ayCTEHHTA U BTOPUYHOTO
nemeHTuta. [Ipu remneparype 723°C (Touka 9) B cryiaBe MPOMCXOIUT IBTEKTOUIHOE MIPEBpAIICHHE,
B pe3yJbTaTe KOTOPOTO ayCTEHUT MPEBPAILAETCS B MEPIIUT.



Hwmwxke temmneparypbl 723°C CTpyKTypy AAHHOTO CIIJIaBa COCTABIISIIOT MEPIUT W BTOPUYHBIN
OEMCHTHUT.

Tabimua 1. BapuaHThl KOHTPOJIBHBIX 3aJaHH

Ne
BAPHAHTA

1 2 3 4 5 6 7 8 9 (10] 11 |12

C% 0,05(0,16 10,12 (1.4 50 (25] 1,0 |06 2.8 | 1,2(0,35]0,2

Ne

13 | 14 | 15 (16 | 17 [ 18| 19 (20| 21 (22| 23 | 24
BAPHAHTA

C% 04116105 123(550]08(0,02]0,2(3,50(2,1]0,7510.,9

Tabnuira 2. CooTBeTCTBHE 3HAYCHUN TeMIIepaTyp M KOHIIEHTpaIUil yriepoaa
To4yKaM JuarpamMmsl «Fe — FeisCy

Obo3HaueHue Temneparypa, KoHuenTpanus yrieposa,

TOYKH °C %
A 1539 0
B 1499 0,5
H 1499 0,1
J 1499 0,16
N 1392 0
E 1147 2,14
C 1147 4,3
F 1147 6,67
D 1250 6,67
G 911 0
P 727 0,02
S 727 0,8
K 727 6,67
Q ~600 0,01
L ~600 6,67

KoHTpoJibHBIe BONPOCHI A5l 3aKpeIVIeHUs] MaTepuaJia:

1. Yro Takoe 3BTEKTOMAHAS peaKIUs U KaK OHA MPOSBIIIETCS Ha TUarpaMMe skene30-yriepos?

2. Kakue obnacti 1uarpaMMbl OTBEYArOT 3a (DeppUT, AyCTEHUT U LIEMEHTHUT?

3. Uro mpomsoiiner ¢ GopMoil KpUBOW OXJIAXKACHUS TPU YMEHBIICHUH COJCPKAHUS yriiepoia B
cruiaBe?

4. Kak MeHsieTCs MUKPOCTPYKTYpa CTaJIN MIPH MEepeXoie uepe3 KpuTuueckue Touku Act u Acs?

5. Kakum o0Gpazom GopmupyeTcst CTpYKTypa MepiauTa u TpooCcTuTa?

Tema 1.3. OcHOBHBIE CBe/ICHUSI 0 TEPMHUYECKOH H XHMHKO-TepMHYecKoii 00padoTke
NeS. Mukpockonnyeckoe HCCIeA0BAHUSA CTPYKTYPHI CILIABOB I10CJIe TePMO0OPadOTKH



Heab: O3HAaKOMHUTHCS C TEXHOJOTHYECKHUM IPOIECCOM TEPMHUYECKON 0OpabOTKH, BIUSHHEM
pa3NIMYHBIX BHJIOB TEPMHUYECKOW 00pabOTKM Ha CTPYKTypy M CBOMCTBA CTalM M IOJYYUTh
NPAaKTHYECKHE HABBIKYM MPOBEICHUS 3aKaJIKH, OTIIYCKa 1 HOPMAJIM3AIMX YTIIIePOJUCTON CTaIN.

Ha ocnoBe 3apucoBok u ¢ororpaduii BeITOTHSAETCA HASHTH(PUKALNS MPUCYTCTBYIOMMX (a3 u
CTPYKTYPHBIX COCTABIISIOLIHX.

CpaBHHMBAIOTCS HM3MEHEHHS] CTPYKTYpPbl IOCIE pa3IMYHBIX BUAOB TEPMUYECKOH 00paboTKH
(3akaiKa, OTIYCK, OT)KUT, HOpMaJIH3aIus).

VYcTaHaBIMBaeTCS 3aBHCHUMOCTh MEXAY CIIOCOOOM TEepMUYECKONH OOpabOTKM M TOTy4EeHHBIMHU
U3MEHEHUSIMU CTPYKTYPBI.

3arosHEHUE IPOTOKOJIA PE3YIbTAaTOB TEPMHUECKON 00pabOTKH yriIepOAUCTON CTAITN

Hexognoe coctosnue Jakanka Ornyck Hopmanusanus

TeépnocTh Teépaocts TeépnocTs Teépnocts

Bpems,
MHH

t°C

t°C

t°C

Mapxka cTami
JuameTp

HB HRC

OTIeYaTka, MM

Crpykryp
a
Crpyktyp
a
Crpyxryp
a
Crpyktyp
a

HB HRC HB HRC HB HRC

KoHTpoJsibHbIE BONPOCHI /15l 3aKpeNnJieHnsi MaTepuaJia:

Kak Bnusier 3akajika Ha CTPYKTYpY U CBOMCTBa K€J1€30yIJIEPOAUCTHIX CIIJIaBOB?

Uro npencrasisger coOO0i MEepIUT U KakoBa ero npupoaa?

[ToueMy cTpyKTypa aycTeHUTa CTaOUIIbHA JIMIIb IPU BBICOKUX TeMIlepaTypax?

Kaxum o6pazom (ukcupyercs CTpyKTypa MapTEHCUTA U KaKUM 00pa3oM OH BO3SHHUKAET?
Kak mensiercs cTpyKTypa U CBOMCTBA CTaJIX MTOC]IE HOPMAJIBHOI'O OTITycKa?

s E

Pazjen 2. [IBeTHbIE MeTA/UIbI M HEMETAJLIHYECKHE MAaTEPHAJIbI
Tema 2.1. IlIBeTHBIe MeTAJ/JIbI H X CILIABBI
Ne6. Mukpockonnueckoe uccjie0BaHue CTPYKTYPbI IBETHBIX METAJLJIOB

Heab 3ansiTHsA: [loNyduTh NMPAKTUYECKHI HABBIK MHUKpPOAHAJIW3a OCHOBHBIX TPYIIT MEIHBIX
CIUIaBOB U OpoH3. M3yunTh NX MUKPOCTPYKTYPY U CBOHCTBA, MapKUPOBKY, 00JIaCTh IPUMEHEHHS.

Otansl 3aHATHS:

1. M300pa3uTe yuyacTOK auarpamMmbl MeAb-IMHK ( g0 50%. LuHKA), HAaHECTHM Ha HEM
¢uryparuBHble TuHuu crasoB JI70 u JIC59-1.

2. M300pa3uth CXEMaTHYECKH MHKPOCTPYKTYpY OTHX CIUIaBOB B  IPEJIBAPUTENIBHO
1e(OPMUPOBAHHOM M OTOXCGKEHHOM COCTOSIHUH, YKa3aTh CTPYKTYpHBIE COCTaBisitolIne U (pa3oBbIi
COCTaB.

3. Ilonp3ysice TaOMUUAMH NPUIOKEHUS M PUCYHKAMH, ONPEAEIUTh XMMHUYECKUN COCTaB U
MEXAHUYECKUE CBOMCTBA, N3YUYEHHBIX JaTyHEH.

4. M3o00pa3uth MHUKpOCTpYKTYpy Opon3el BpAS u BbpO10®d1 B nurom u mnpeaBapuTeIbHO
1e(OpMHUPOBAHHOM M OTOXOKEHHOM COCTOSHMM. YKa3aTh CTPYKTYPHBIE COCTaBIIsAOLINe U (ha30BBII
COCTaB CIUIABOB.

5. Kpartkue BbIBO/IbI 00 0COOEHHOCTSIX CTPYKTYpPbI M CBOMCTBAX MCCIIEOBAHHBIX CIUIABOB.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

1. Jlnsa xax0ro U3 3a7aHHBIX 00pa3IoB JaTyHel U OPOH3 BBIOIHUTD CIIEIYOIIee —OMPEaeIUTh
CTPYKTYPHBIE COCTABJISIIOIIME U CXEMATUYHO 3apUCOBATh MUKPOCTPYKTYPY M3Y4aeMbIX CILJIABOB; MO
KOKIOH MHUKPOCTPYKTYpPOM HamnMcaTb YBEIMYEHHE, XUMHUYECKHI COCTAaB CIUlaBa, CTPYKTYpHbIE
COCTAaBJISIIOIIME, MAPKY, IPUMEHEHUE.

2. Tlonp3ysich AMarpaMMon COCTOSIHMS "Menb — HMHK" U Ipad)MKOM M3MEHEHUS MEXaHWYECKHX
CBOMCTB JIaTyYHEW ONPEIEIUTh OTHOCUTEIBHOE YMJIMHEHHE W Tpenes MPOYHOCTH PACCMOTPEHHBIX
CIIaBOB, OOBSICHUThH OTJIIMYHE CBOMCTB OHO(A3HBIX U IBYX(a3HbIX JIATYHEH.

3. PacmmdpoBaTh MapKy Ipeyio:KEHHOI0 MHOTOKOMITOHEHTHOTO CILIaBa.

KOHTPOJIBHBIE BOITPOCBHI

1. Kakue npumMecu mpakTH4ecKd He pacTBopsitoTcs B Meau? ECTh Jn oTin4ne B MUKPOCTPYKTYpe
JUTON M N1e()OPMHUPOBAHHOM, MOJBEPTHYTOU MOCIEAYIOIEMY PEKPUCTAIUIM3AIMOHHOMY OTXKUTY
menqu?



2. Yto Takoe JaTyHb?

3. Kak Bimser uuHK Ha cBoiicTBa onHo(da3HbXx naryHei? Kak mapkupyioT nedopmupyemsbie
natynu? Kakue 1aTyHu OTHOCST K MHOTOKOMIIOHEHTHBIM, CIIEI[UAIbHBIM?

4. Yro Takoe 6pon3a?

5. JlaiiTe XapaKTepUCTUKY CBOWCTB OJIOBSIHHBIX OpOH3.

6. 'ne npumensiercst 6ponza?

7. I'ne npuMeHsII0TCS JJaTyHH?

Tema 2.2. Hemera/uinyeckue 1 Ipyrue MaTepuaJibl

Ne7. MUKpPOCKOIIMYECKOE UCCIIENOBAHUE CTPYKTYPhl HEMETAJUINYECKUX MAaTEpUaJIOB

ean 3ansaTHUA:

@opMUpOBaHUE Y CTYACHTOB HAaBBIKOB PACIIO3HABAHUS M OLICHKH CBONCTB HEMETAJNIMYECKUX
MaTepUaioB, INPHUMEHAEMBIX B CYJOCTPOCHHMH, M  OBJAJE€HUE METOJAAMH aHaJIW3a HX
AKCILTYaTal[MOHHBIX XapaKTEPUCTHK.

3agauu 3aHATHS:

O3HaKOMJIEHME C AaCCOPTUMEHTOM HEMETAINIMYECKMX MaTepuajoB, MHCIOJIb3YyEMbIX B
CYIOCTPOCHHH.

[TpuoOperenue ompiTa IPOBEICHHS JIAOOPATOPHBIX TECTOB HA ONpEACICHUE BAKHEHUIIINX CBOWCTB
HEMETAJUIMYECKUX MaTEpUaJIOB.

OcBoeHMe METO/I0B TECTUPOBAHMSI TIOJIMMEPHBIX, PE3UHOBBIX M KOMIIO3ULIMOHHBIX MaTEPHAJIOB.

Pa3BuTe HaBBIKOB MHTEpIpETAlUU IOJIYYECHHBIX IJaHHBIX U COCTABICHHUS PEKOMEHJALUN IO
no00py MaTEPUAIIOB ISl CYIOCTPOUTENEHBIX KOHCTPYKIIHIA.

Xo/ 3aHATHA:

I sTan. IlogroroBka pabo4yero MecTa U O3HaKOMIIEHHE ¢ 000PYIOBaHUEM

[IpenogaBatens OEMOHCTPUPYET YCTPOMCTBA M HMHCTPYMEHTBI, PAacCKa3blBaeT O IIpaBHJIaX
TEXHUKU 0E30MaCHOCTH.

CryneHTbl pacnpenestorcss Mo padoyuM MecTaM U IMOJy4aroT WHAWBUIYAJIbHbIE KOMILIEKTHI
00pa31oB 1 MpuOOPOB.

II aTan. DxcnepUMeHTaIbHbBIE TECTHI

Hcnbrtanue Ha TPOYHOCTh U DJTACTUYHOCTD (HA0Op PE3UHBI U TIACTUKOB):

HcnbiTanne 00pa3lioB Ha PacTsDKEHUE U CHKATHeE.

Omnpenenenne Moy YIPYTOCTH U OTHOCUTENIBHOTO Y/UIMHEHUS.

Onpenenenue TBEPAOCTH (UCIONb3YIOTCS MHICHTOPHI):

W3mepenue TBepaocTyu no pa3znuuHbiM mkaiam (Lopa, Poksema).

OneHka BIUSHUS TBEPJOCTH Ha paboyre XapaKTepUCTUKHU MaTepHuaa.

OrneHka XMMHUYECKOI CTOMKOCTH U yCTOMUHMBOCTH K MOPCKOM cpejie:

WMmuranus Bo3AEUCTBUS MOPCKOM BOJBI U aTMoc(epHbIX (PAaKTOpoB (coseBas Kamepa, IUKIbI
BJIQ)KHOT'O CTapEHUS).

AHain3 U3MEHEeHMs [[BeTa, MacChl U MEXaHUYECKUX CBOMCTB 00Pa31I0B MOCHIE SKCIIO3UIIUH.

Omnpenenenne ra3onpoHUIIAEMOCTH U BOJOYCTONYHUBOCTH:

ITpoBeneHune TeCTOB Ha MPOHUKHOBEHUE T'a30B U KHUAKOCTEN Yepe3 CTCHKU MaTepuaa.

Onenka 3¢ (HeKTUBHOCTH MOKPHITUNA U U30JIUPYIOLIUX CIIOEB.

IIT aTan. Ananus pe3ynbpTaToB

Kaxxgast rpynmna roToBUT OTUET O pe3yJIbTaTax MPOBEICHHBIX TECTOB.

OO6oO011IeHre JaHHBIX, BBIIBICHHWE TEHACHUMH M YCTAHOBJICHHME CBS3eH MEXIy CBOWCTBAMH
MaTepuasoB U UX 00JIaCThIO0 MPUMEHEHUS.

IV stan. OdopmieHue otyera

CryneHTtbl 0GOpMIISIIOT UHIUBUIYATbHBIA OTYET, BKIIOYAIONIMM e padoThl, OMHCaHUE XOAa
HKCIIEPUMEHTA, TaOJIUIIbI C pe3yIbTaTaMM, aHAJIN3 JAHHBIX U BHIBOIBI.

Pabora npeacrasisieTcs mpenojaBaTelto Ha IPOBEPKY.

KoHTpoJsbHbIe BONPOCHI /151 3aKpeNJIeHHsl MaTepuaJia:

1. Kakue BUIbI pe3MHOBBIX KOMIIO3HUIMI MPUMEHSIOTCS B CYJJOCTPOEHUU U IoYeMy?

2. Kakue kputepuu orpeesstoT BEIOOp MIIACTUKOB TS CYIOCTPOUTENBHBIX KOHCTPYKIIMA?
3. Kak m3mepsiercst CTOHKOCTh MaTepraia K BO3JICHCTBUIO MOPCKOW BOJIBI?

4. B uém BbIpakaeTcs BIUsSHUE aTMOC(hepbl Ha TOKPBHITUE MATYyOHBIX TOKPHITUI?



5. Kakyto ponb WurparOT KOMITO3MIIMOHHBIE MaTEpHabl B COBPEMEHHOW CYAOCTPOMTEIIbHON
UHAYyCTpUn?

6. IlpuMephI OLIEHOYHBIX CPEACTB /IJIs MPOBeIeHUsI POMEKYTOUYHOM aTTeCTAlMU
6.1 Ilpumepsl yCTHBIX BONIPOCOB (codeceqoBanme) 1ist 1M depeHuupoBaHHOIO 3a4eTa

Pa3zgea 1. UepHble MeTAJIBbI M UX CILIABBI

Tema 1.1 OcHOBHBIE CBeJIeHUSI 0 CTPOEHMH W CBOMCTBAX METAJJIOB

1. Uro Ha3BIBAIOT METAJUIMYECKUMHU MaTepralaMi M KAKMMH OOIIIMMH ITPU3HAKAMH OHU 00J1a/1at0T?
2. Kakyie OCHOBHBIE THIIBI KPUCTAUTMUECKUX PEIIETOK BCTPEYAIOTCS Y METaUIOB?
3. Uro Takoe aJutoTponus ¥ KaKue aJuIOTPOIHbIE MOAN(UKAIIMH NMEET KeIe30?
4. Kakue MexaHM4YECKHE CBOMCTBA METAUIOB OLICHUBAIOT B CYJJOCTPOCHHH M KaK OHU ONPEACIISIOTCS?
5. Yro Takoe TepMuueckas 00paboTKa METAIIOB U KaKue €€ OCHOBHBIC BHIbI?
6. Uro Takoe aHU30TPONHS M KaK OHA MPOSBIIAETCS B MeTa/Iax?

7. Uro Takoe ITUTEHHbIE CBOWCTBA METAIUIOB M KaK OHU CBSI3aHBI C MIPOIIECCOM JIUTHS?

8. Kakue ¢akTopsl 0Ka3bIBalOT HAMOOJIBIIIEE BIMSHUE HA KOPPOSUOHHYIO CTOMKOCTh METAIJIOB?

9. Uto Takoe nedopmanus U Kak OHa KiIacCuUIpyeTcs?

10. Yto Takoe nomyckaemas Harpy3ka M Kak OHa pacCUUThIBAETCS?

Tema 1.2. XKese3oyriiepoaucroie CIJIABBI

11. YTo BXOIUT B IPYIIITY KEIE30YTIEPOAUCTHIX CIIJIABOB U KaK OHU KIACCU(PUIIUPYIOTCS?

12. Yto Takoe IBTEKTOM]] M IBTEKTHUKA B KEJIC30YTICPOAUCTHIX CIIIaBax?

13. Kakue BubI YyT'YHOB BBIIEISIOTCS 1O (hopMe rpaduTa U rie OHU MPUMEHSIOTCS?

14. Yro Takoe JIerHpOBaHHBIEC CTATH M KAKHE DJIEMEHTHI SIBJISIOTCS JIETUPYIOIIUMU?

15. Kakue cBOCTBa 3aBUCST OT COAEpPKaHUS Yrlepoa B cTaau?

16. Yro Takoe CTpyKTypa MepnTa U B KAKKX CIydasx OHa oOpazyercs?

17. Kakue MexaHHYeCKHe CBOMCTBA MPUOOPETAIOT KeNe30yTIePOAUCThIE CIIIABhI MOCIE PA3TUYHBIX
BUJIOB TepMHUUECKON 00paboTKN?

18. Kakue mapku crasneil Hanbonee pacpoCTpaHEHbI B CYJAOCTPOSHUU U MTOYeMy?

19. Kakwue BpeiHbIE IPUMECH COIEPIKATCS B )KETIE30YTIEPOIUCTHIX CIUIABAX M KaK OHU BIHSIIOT HA UX
cBoiicTBa?

20. Kakue coBpeMeHHBIE TCHIICHIIMH CYIIECTBYIOT B Pa3BUTHH JKEIIE30YTIIEPOAUCTHIX CIUIABOB IS
CyIOCTpOEHHUA?

Tema 1.3. OcHOBHBIE CBe/IeHHs] 0 TEPMUYECKOH M XMMHUKO-TePpMUYecKOil 00padoTKe

21. Yro Takoe TepMuueckas 00paboTKa METAIIIOB U KaKHE OCHOBHBIE BHJIBI TEPMUIECKON 00pabOTKH
CYILLECTBYIOT?

22. Uto Takoe XUMHKO-TepMHUYECKasi 00paboTKa 1 B €M e€ 11enb?

23. Uro Takoe leMEeHTalus ¥ KaKhe BBl [IEMEHTAIUU CYIIEeCTBYIOT?

24. Urto Takoe a30THPOBAHME M KaK OHO BJIMSET Ha CBOWCTBA MaTepuana’?

25. Kakue cBoiicTBa MeTaiia ylIyqlaroTcs Mocye 3aKajaky U OTITycKa?

26. Kakme  mpeumymiectBa  1a€T  XMMHKO-TepMHUECKas  00paboTKa  CyJOCTPOHUTEIHHBIM
KOHCTPYKLUAM?

27. Uto Takoe IUKI OT)KATA U KaK OH BJIMSCT HAa CTPYKTYPY U CBOWCTBA cTamm?

28. Kaxue BUIbI @30THPOBAHUS UCIIONB3YIOTCS B CYAOCTPOCHUU U B YEM UX pa3nuuus’?

29. Kakue HeratuBHBIC TIOCIIEACTBHS MOTYT BO3HHKHYTH TIPH HENPABHIBHOW TEPMHUYECKOH
o0OpaboTke meTamna?

30. Kakne mepcreKTUBbl MPUMEHEHHS HOBBIX METOJOB TEPMHUECKOW W XUMHKO-TEPMHUUYECKON
00paboTKH B CyIOCTPOCHUN?

Pa3nen 2. [{BeTHbIE MeTA/UIBI M HEMETAUIHYECKHE MATEPHAJIbI
Tema 2.1. IIBeTHbIe MeTAJIbI M MX CIVIABBI



31. Kakue MeTaiipl IPUHATO HA3bIBATh IIBETHBIMU M MTOYEMY?

32. Kakue BUIbI AFOMUHUEBHIX CIIABOB MPUMEHSIOTCS B CYJJOCTPOCHUU U TIOYeMYy?

33. Kakue 1BeTHbIE METaJUTBI O0JIAAA0T XOPOIIMMHU aHTHU()PUKIMOHHBIMU CBOWCTBAMU W T OHHU
MPUMEHSIOTCS B CYyIOCTPOCHUU?

34. Kakue crijiaBbl MeU IPUMEHSIIOTCS B CY/IOCTPOCHUU M KaKHE y HUX CBOWMCTBA?

35. Kakue npo6aemMpl BO3HUKAIOT TP CBAPKE ATFOMUHHUEBBIX CIIABOB U KaK UX PEIIaT?

36. Kakue cBOMCTBAa TUTAHOBBIX CIUIABOB JIEJIAIOT UX IPUBJICKATEIBHBIMHE JUIS CYJAOCTPOCHUS?

37. Kakue Buibl OpOH3 MPUMEHSIOTCS B CYJJOCTPOCHUU U TIOYeMYy?

38. Kakue mmocsl ¥ MUHYCHI HCIIOJIb30BAHUSI MArHUEBBIX CIUTABOB B CYIOCTPOCHUU?

39. Kakue Mapku alFOMUHHEBO-MAarHUEBBIX CILIABOB IPUMEHSIOTCS B CYIOCTPOCHHUH U TTOYeMy?

40. Kakue 1BETHBIE METaJUTbI 00JI1aIal0T HAMMEHBIIEH MacCOd M BBICOKOW NMPOYHOCTHIO, M TIC OHU
MPUMEHSIOTCS B CYyIOCTPOCHUU?

Tema 2.2.HemeTa/sinueckue v Apyrue MaTepuabl

41. Kakue mMarepuabl Ha3bIBalOT HEMETAJUINYECKMMHU U KaKOBBI X OCHOBHBIE KJIacChl?

42. Kakue moiMMepHbIe MaTepHalibl IUPOKO HCIIOIB3YIOTCS B CYJOCTPOCHUH U IToUeMy?

43. Kakue HeopraHn4eckue MaTepHuasbl IPUMEHSIOT B CyJOCTPOSHUH U KaKue Yy HUX CBOMCTBA?
44. Kakyue MMHEPAIbHO-BSKYIIME MaTepHalbl IPUMEHSIOT B CYJOCTPOCHHHM U KaKOBbI HX
npeumyiecTna?

45. Kakue HaTtypanbHble MaTepuaibl UCIOIb3YIOTCS B CYJOCTPOECHUU U IJI€ UMEHHO?

46. Kakue 0cOOEHHOCTH NPUCYIIH JPEBECUHE U Il OHA IPUMEHSETCS B CyA0CTPOCHUU?

47. Kakye KOMIIO3ULIMOHHbIE MaTepHallbl HALIUIM IPUMEHEHHE B CYIOCTPOEHUH U IToUeMy?

48. Kakue pe3nHOBbIE MaTepUallbl UCIOJIB3YIOTCS B CYIOCTPOCHUH U IS 4ero?

49. Kakue TakOKpacOYHbIE TIOKPBITHS UCIOIB3YIOTCS B CYAOCTPOCHUHU M KaKHe y HUX CBOMCTBA?
50. Kakue nonuMepHble yTEIUIUTENN UCTIONIB3YIOTCS B CYJOCTPOSHUH U Y€M OHU XOpOLIH?

B ﬂaHHOﬁ pa3pa60TKe MpeaACTaBJICHBI TCCTOBBIC 3aldHHA B HCCKOJIBKHX BApUAHTAX C 3TaJIOHAMHU
OTBCTOB

3aganue mo reme «Craam» - 5 BapuaHTOB ¢ 15-10 Bonpocamu
3aganue mno reme «YyryHon» - 5 BapmanToB C 12-10 Bompocamu

3ananue mo pasaeny « Kese3oyrjepoaucTbie CIIaBbD) -
5 BapuaHTOB ¢ 12-10 Bonpocamu

Brinonaexnue YKa3aHHBIX 3a,I[aHPIfI CHOCO6CTByeT Pa3BUTHIO O6H_IHXKOMHCTCHLIPII>’I " OBJIAaJJICHHUIO
HpO(i)CCCI/IOHaJ'IBHI)IMI/I KOMIICTCHIUSAMU. HpI/I BBIIIOJTHCHHUU YKa3aHHBIX SaﬂaHI/Iﬁ HCO6XOI[I/IMO
3HAThb:

— MapkKu CIIJIaBOB

— XMMHMYECKHH COCTaB CILIABOB

- CTPYKTYpY CILIaBOB

- KJIacCU(MKaIKIO CIUIaBOB
—BJIMSTHUE KOJIMYECTBA YIiepoa U JETUPYIOUIUX AJIEMEHTOB HAa MEXaHHMYECKHE MTEXHOJOTHYECKHUEe
CBOICTBa CIIJIaBOB

— BJIMAHHUE CKOPOCTHU OXJIAXKIACHUA HA CBOICTBA CILIaBOB

— AuarpaMmy COCTOSHUSA <GKCIIC30-YyIJICpOa»
- Ha3Ha4YCHHC CIIJIaBOB

TectroBbie 3ananusa no paspeay «CTAJTH»

Bapuanr 1

1 Copnepxanue yriepona B cranu Mapku Y11



1) 1,1% 3) 1%

2) 0,11% 4) 11%
2 Copepskanue BoJb(ppama B cTalu Mapku P6MS

1) 0% 3) 6%

2) 1% 4) 0,6%

3 Mapku craineii, HCTI0JIb3yeMbIX LIS M3TOTOBICHUS HHCTPYMEHTOB, PA0OTAIOMIMXIPH GOJIBIINX
CKOPOCTHBIX pexuMax (CBEpI, pe3nos, (hpes u ap.)

1)V7 3) P18
2) V1A 4) X12
4 Copnepsxanue yrnepona B crany Mapku 4XC
1) 0,4% 3) 0,004%
2) 4% 4) 0,04%
5 Mapku crajneii, HCIONIb3yEeMbIX Ul W3TOTOBICHUS HHCTPYMEHTOB, 00pabaThI-BAIOIIIX
HepsKaBEIoLIUe U KapOIPOUHbIE CTAJIH
1) X12 3) 18XT'C
2) VI3A 4) P18®3K8M

6 C yBennuenreM CKOPOCTH OXJIAXICHHUS CTATH TBEPAOCT
1) Mosbiraercs
2) Tonusxaercs
3) He menstiercs

7 Mapku cTanei, HCIIONIb3yeMbIX Il H3TOTOBIIEHHS HHCTPYMEHTOB HEQOJIBIINX Pa3sMEPOB,
paboTaroUIMX B YCIOBUSAX YAAPHBIX HAarpy30K (3yOui, MOJIOTKOB, KEPHEPOB U Jp.)

1) BCT4ye 3) 65
2) VIA 4) P12
8 Haubonee TBEpaas CTpyKTypa cTanu
1) Cop6ur 3) Maprencur
2) Tepnut 4) TpoocTuT

9 Mapxku craneif, HCTIONB3yEMBIX JUISl M3TOTOBIEHUS HHCTPYMEHTOB HEGOJIBIINX Pa3MEPOB,
oOnanaromux 0co00il TBEPAOCTHIO (HAMIBHUKH, METYHUKH, (ppe3bl, madepsl U ap.)
1) 45 3) 0912
2) V11A 4) 10XCH

10 Mapku GBICTPOPEXYIMX HHCTPYMEHTAIBHBIX CTaJIEH

1) BC13,, 3) 9XC
2) V12 4) P18
11/ Terupyromue 3meMeHTHI, 00€CIEUNBAONINE TEMIOCTOMKOCTD OBICTPOPEKYIMXCTATIEH
1) Xpom 3) Bonbgpam
2) Mapraner 4) Hukens

12CBOI\/'ICTBa, KOTOPBIMH IOOJIPKHBI 06HaﬂaTI) CTaJIn JIA M3TOTOBJICHUA YAAapHOTOIITAMIIOBOI'O
MHCTPYMEHTA
1) Teépnocts 3) Ynpyrocts



2) InacTuyHOCT 4) KpacHOCTOHKOCTB

13 Cnenarb conocrapienue Mapok cTanu ¢ Kiaccuukanueit

1) BC13 1) KauecTBennas

2) P9 2) OGBIKHOBEHHOI'O Ka4eCTBa

3) 301 3) UnctpymeHTanbpHas

4) 20X 4) JlernpoBaHHas

14Vka3aTh Mapku KOPPO3MOHHOCTOMKHX cTaleil, pabOTalOMUX B arpecCHBHBIXCPEIAX
1) 3X2B8 3) 35T'C
2) 1X18H11 4) P18

15 C yBennuennem yriepoaa B cTasx IIaCTHYHOCTE
1) ne mensercs
2) moBbImaeTCs
3) nonmxaetcs

Bapuanr 2

1 Mapku GBICTPOpEKYLINX HHCTPYMEHTAIBHBIX CTANEH

1) BCr4 3) 10XCn
2)Vila 4) P18
2 CopepxaHue yriaepoaa B craiu Mapku SXC
1) 0,5% 3) 0,005%
2) 5% 4) 0,05%
3 Jlerupyromue 31eMeHTHI, 00eCeUHBAIONINE TEMIOCTOMKOCT OBICTPOPEKYIMXCTANEH
1) Monu6zen 3) Bonsgpam
2) Kobanbt 4) Hukens
4 Copepsxanue yrieposa B cTany Mapku Y13
1) 1,3% 3) 0,013%
2) 0,13% 4) 13%
5 Coneprkanue Bob(ppama B cTaau Mapku P7T
1) 0,07% 3) 7%
2) 1% 4) 0,7%

6 Mapku craneif, HCTIONIB3yEMBIX JUIS M3TOTOBIEHUS HHCTPYMEHTOB, pPabOTAIOMIKUXIPH GOJIBIINX
CKOPOCTHBIX pexxuMax (cBEp, pe3nos, ¢pes u ap.)
1) V8 3) P12
2) Y8A 4) X12

7 Ykasath MapKy HEpIKABEIOLIEH CTAIM
1) V12A 3) X13
2) 4X9C2M 4) 12MX



8

Mapku craneid, UCIONIb3yeMbIX Ui U3TOTOBJICHUS MHCTPYMEHTOB, 00padaThI-BaroIINX
HEp>KaBEIOIUE U )KapOMPOUYHbIE CTANIN

1) X1201 3) 18XI'C

2) V12 4) P18DAKSM
9 Conepsxanue yrieposa B cranu Mapku 45

1) 1% 3) 4,5%

2)0,1% 4) 0,45%

10 BnusHue noBbILEHNS YIIIEPOA B CTAIAX HA TBEPAOCTh
1) ne Biuser

2) ToBbIIAET
3) nonmxaer

11Mapku craneii, HCIIONB3YEMBIX Ul H3TOTOBIEHUS MHCTPYMEHTOB HEOONBUINX Pa3MEPOB,
paboTaronMX B yCIOBHUSIX YAAPHBIX HArpy30K (3yOuHI1, MOJIOTKOB, KEPHEPOB U JIp.)

1) BC13 3) 55

2) VIA 4) P9
12 Mapxku craneil st HHCTPYMEHTOB, pabOTaOIIUX ITPH HEBBICOKMX CKOPOCTSIX
1) BCr5 3) 5XH2C

2) V13 4) P7T

13Mapxku craneii, HCIONB3yeMBIX I H3TOTOBJIEHHS HHCTPYMEHTOB HEOOIBIINX Pa3MEPOB,

obsagaromux 0co0oi TBEPIOCTHIO (HAMMIBHUKHN, METUYUKH, Ppe3bl, madepsl U Ap.)
1) P7T 3) 0912
2) YI2A 4) 10XCH

14 Cnenats conocTapienre MapoK CTalu ¢ Kiaccudukayei
1) 45

1) KauecTBeHHast

2) YA 2) OGBIKHOBEHHOTO Ka4eCTBa
3) BCt 4 3) UHCTpyMeHTanbHas
4) X

4) JlerupoBaHHas

15 Vkasars Mapku )aporpouHbIX cTanei

1) 3X2B8 3)35TC

2) 1X18HOT 4) P18
IIpenonaBarens H.B. Crapxosa
Bapuant 3

1 C yBennuennem yrieposia B CTaid IIPOYHOCTS
1) Cuuxaercs
2) OcTaéres mpesxHeit
3) Bospacraer

2

Copepxanue yriaeposaa B cTanu Mapku Y9A
1) 0,9% 3) 1%
2) 0,09% 4) 9%



3 Coxep:xanue Boib(ppama B cTanu Mapku P14d4
1) 4% 3) 14%
2) 1% 4) 1,4%

4 Mapxku cranei, HCIIOJNb3yEMBIX [JI M3TOTOBJICHHSI HHCTPYMEHTOB, PA0OTAIOIMXIPH GOJIBIIMX
CKOPOCTHBIX peKUMax (CBEPI, pe3loB, ¢hpe3 u ap.)

1) VI3A 3) P18

2) V7 4) X12
5 Conepxanne Hukens B ctanu Mmapku SOHXC

1) 1% 3) 50%

2) 0,5% 4) 5%

6 Kumnsmwme cramu
1) ne packucnensl

2) cn1abo pacKuCIeHb!
3) packuciensl

7 Conepxanue yriepoja B crany Mapku 0912
1) 9% 3) 0,09%

2) 0,9% 4) 1%

8 Mapxku craneii, HCII0JIB3yeMBIX JUISl M3TOTOBIECHUS HHCTPYMEHTOB HEGOJIBIINX Pa3MEPOB,
paboTaroUIMX B YCIOBUSAX YAAPHBIX HAarpy30K (3yOui, MOJIOTKOB, KEPHEPOB U Jp.)

1) Cr3, 3) 35T
2) VSA 4) P18

9 Mapxku craneif 11 M3rOTOBIEHHUS KPYIHBIX MITAMIIOB, J1e(OPMUPYIONIUX Me- Tajll B FOpSYeM

COCTOSTHUM (ITyaHCOHBI, MaTpPHIIbI)

1) BCt3 3) 5XHB
2) V13 4) X

10Mapxu craneii, HCONB3yeMBIX [T H3TOTOBJIEHHS HHCTPYMEHTOB HEOOMBIINX Pa3sMEPOB,
oOnanaromux 0co0o0il TBEPAOCTHIO (HAMIBHUKY, METYUKH, (Ppe3bl, Madepbl U Jp.)

1) P7T 3) 0912
) V12 4) 10XCH
11 Mapku GBICTPOPEKYIINX UHCTPYMEHTATBHBIX CTANIEH
1) C15 3) 08I'JTH
2) V12 4) P18K5
12JTerupyromue >1eMeHTBI, 0GECTIEYMBAIONINE TEMIOCTORKOCTD OBICTPOPEKY X CTATEN
1) Xpom 3) Bonsgpam
2) Mapraner 4) Huxenb
13 Cnenars conocraBnenne Mapok cTaiu ¢ KilaccupuKamnueit
1) BC5 1) KavyectBeHHas
2) P9K10 2) OOBIKHOBEHHOTO Ka4ecTBa
3) 45 3) UHCTpyMeHTanbHas
4) X 4) JlernpoBanHas

14 Jlerupyrouye sneMeHThI, 00eCTIEUNBAIONINE TEMIOCTORKOCTh CTaIN



1) Kpemuuii 3) Menp

2) Huxkenb 4) Mapranuern
15 Bpennbie npuMecu B cranm

1) xpemuuit

2) cepa

3) mapranen

[TpenonaBarens H.B. CrapkoBa

Bapmuanr 4

1 Temneparypa miaBieHus 3BTEKTOMIHOM CTaIH

1) 1810°C 3) 1539°C
3) 911°C 4) 1362°C
2 Conepsxanue Boab(ppama B ctanu mapku PIKS
1) 5% 3) 9%
2) 1% 4) 0,9%

3 Mapku cTaneii, MCIOIb3yeMBIX I H3TOTOBICHHS HHCTPYMEHTOB, Pa0OTAIOMIUXIIPU GOJIBIINX
CKOPOCTHBIX peKUMax (CBEPI, pe3loB, hpe3 u ap.)

1) V7 3) P18
2) VI3A 4) XB

4 Copepxanue yriepona B Hepkaserolieii cranu Mapku 0X18H9 ne Gonee
1) 0,1% 3) 0,08%
2) 1% 4) 0,04%

5 Mapku craneii, UCTIONIb3yeMbIX IS U3TOTOBJICHUS WHCTPYMEHTOB, 00padaThl-BaONINX

HEp>KaBEIOIUE U )KapOIPOUYHbIE CTANIN
1) X12 3) 18XT'C
2) VI3A 4) P18®3K8M

6 B cocraBe cTanu 0653aTeNbHO MPUCYTCTBYET
1) xeneso 3) kpeMHuit
2) mapraner 4) yrnepon

7 Mapku cTaneil, HCTIONb3yeMBIX Il H3TOTOBIIEHHS HHCTPYMEHTOB HEQOJIBIINX Pa3sMEPOB,
paboTaroUIMX B YCIOBUSAX YAAPHBIX HAarpy30K (3yOui, MOJIOTKOB, KEPHEPOB U Jp.)
1) Cr4yc 3) 65
2) V8 4) P12

8 BiusiHME TOBBIIEHUS YIIEpo/Ia Ha 00pabaThIBAEMOCTh CTAIIM PE3AHHEM

1) ne Bnuser

2) yayumiaer

3) cumxkaer

9 Mapxku craneif, HCTIONB3yeMBIX JUISl M3TOTOBIEHUS HHCTPYMEHTOB HEOGOJIBIINX Pa3MEPOB,
00J1aJaroIKX MOBBIIIEHHON TBEPJOCTHIO (HAMIBHUKH, METYHKH, (pe3bl, adepsl U Ap.)
1) P12 3) BCt4
2) V12A 4) 10XCH

10 Mapku OBICTPOPEXKYIMX HHCTPYMEHTAIBHBIX CTaJIEH
1) BC14., 3) 9XC



2) Y13A 4) P18

11Jlerupyroniue >1eMeHTHI, 0GECTIEUNBAIOIIME TEMIOCTOMKOCTD OBICTPOPEKYIIMXCTAIEH
1) Xpom 3) Bonsgpam
2) Mapraner 4) Huxenn

12CgoiicTBa, KOTOPHIMH JIOJDKHBI 00JIAaTh CTAIH JJISl H3TOTOBJIEHUS KOPITYCOBCYJIOB
1) Teépnocts 3) Yupyrocts
2) InacTu4HOCT 4) I3HOCOCTOWKOCTD

13 VkaszaTe Mapku M3HOCOCTOWKHX cTajeil
1) 3X2B8 3)I'13
2) 1X18H11 4) P18

14 Cuwxenne yrieposa B CTajy INTACTHYHOCTD
1) ne uzmenser

2) ToBBIIAET

3) cumxaer

15 Cnenarb conocrapienne Mapok cTaiu ¢ Kinaccupukanueit

1) C16 1) JlerupoBannas
2) P12 2) OOBIKHOBEHHOTO KA4€eCTBA
3) 85 3) UnctpymeHTaibHast
4) 1012 4) KauecTBeHHast
Bapuanr 5

1 CsoticTBa, KOTOPBIME JOJDKHBI 00JIa/1aTh CTATN [Tl H3TOTOBJIEHHST KOPITYCOB CY-/I0B
1) Teépnocts 3) Ymopyroctb
2) TlnacTuyHOCT 4) I3HOCOCTONHKOCTh

2 Copnepsxanue yriepoja B cTand Mapku Y10

1) 1,0% 3) 0,01%

2)0,1% 4) 10%
3 Conepsxanue Bob(ppamMa B cTanu Mapku P6MS5

1) 0% 3) 6%

2) 1% 4) 0,6%

4 Mapxku cranei, HCIIONB3yEMBIX [Tl H3TOTOBJIEHHS] HHCTPYMEHTOB, Pa0OTAIOMIMXIIPH GOJIBIIHX
CKOPOCTHBIX pexumMax (CBEpI, pe3loB, ¢ppe3 u ap.)

1)V8 3) P18
2) VIA 4) X12
5 Conepxanue yriepona B cranu Mapku 4XC
1) 0,4% 3) 0,004%
2) 4% 4) 0,04%
6 HauGonee nmactuuHas CTPyKTypa cTaau
1) Tpooctut 3) Ilepaut
2) MapreHcuT 4) Coop6ur

/ BiusHMe yBenMYEHHs yIIepoia Ha CBAPUBAEMOCT CTAIH



1) ne Buser
2) ynydimaer
3) cumxkaer

8 Mapxku craneii, HCIIOJIB3yEMBIX JUIS M3TOTOBIECHUS HHCTPYMEHTOB HEOOJIBIINX Pa3MEPOB,
paboTaronMx B yCJIOBHUIX YAAPHBIX HArpy30K (3yOMI, MOJIOTKOB, KEPHEPOB U JIp.)

1) BCr4y, 3) 65
2) VIA 4) P12

9 Mapku cranei JUIS. M3TOTOBJICHUSI KPYIHBIX IITaMIIOB, AS()OPMUPYIOMIKUX Me-Tajll B
ropsiYeM COCTOSTHUH (ITyaHCOHHBI, MaTpPHIIbI)

1) C10 3) 5XHB2) V12  4)P18

10Mapku craneii, HCIIOIB3YEMBIX ULl H3TOTOBJIEHUS HHCTPYMEHTOB HEOONIBIINX Pa3MEPOB,
001aJaroIKX MOBBIIIEHHOW TBEPOCTHIO (HAMMIBHUKH, METYHUKH, (hpe3bl, madepsl u ap.)
1) P7T 3) 35T
2) YI2A 4) 10XCH

11 Mapku GbICTpOpEKyLIMX HHCTPYMEHTAILHBIX CTANEH

1) BC13,, 3) 9XC
2) V12 4) P18
12 Jlerupyromue 3neMeHTHI, 00€CIEUMBAIONINE TEMIOCTONKOCTh OBLICTPOPEKYIUXCTANEH
1) Xpom 3) Bonsdpam
2) Mapranern 4) Huxkenb

13 CBOﬁCTBa, KOTOPBIMH IOOJIPKHBI O6J'IaI[aTI) CTaJIM [JIA M3TOTOBJICHUA YAAapHOTOIITAMIIOBOI'O

MHCTPYMEHTA
1) Teépnocts 3) Yupyrocts
2) InactuaHOCTH 4) KpacHOCTOMKOCTB

14 Cpenarb conocraBnenne Mapok cTaly ¢ KilacCupuKanueit

1)Cr0 1) KayecTBeHHas
2)V11A 2) OOBIKHOBEHHOT'O Ka4eCTBa
3) 30T 3) UncTpymeHTanbHas
4) 20X 4) JlerupoBanHas
15 VkaszaT, Mapkum HM3HOCOCTOMKHUX CTajel, pabOTAONIMX B YCIOBUIX TPEHUS
1) 30rC 3)I'13
2) 0912 4) P18®3K8M
I9TAJIOHBI OTBETOB
HA TeCTOBbIE 3ajaHus N0 pa3neny «Cmanu»
Bonpocsl Bapuanr 1 Bapwuant 2 BapwuanTt 3 Bapuant 4 Bapuant 5
1) 4) 1) 4) 2)

2 3) 1) 1) 3) 1)



3 3) 3) 3)
4 1) 1) 3)
5 4) 3) 1)
6 1) 3) 2)
7 2) 3) 3)
8 3) 4) 2)
9 2) 4) 2)
10 4) 2) 2)
11 3) 2) 4)
12 1) 2) 3)
13 1-2) 2) 1-2)
2-3) 2-3)
3-1) 3-1)
4 - 4) 4 - 4)
14 2) 1-1) 2)
2-3)
3-2)
4 - 4)
15 3) 2) 2)

TecroBble 3axanust no pasgeny «4YI'VHBD»
Bapuanr 1

1 B GenoM 4yryHe yriepoa HaXOMUTCS B BHJIE
1) Inacrunuatoro rpapura

2) IllaposuaHoro rpadura

3) LemenTura

4) XnonwseBuanoro rpadura

2 W3 KOBKOTO YyT'yHa H3rOTAaBIIMBAOT
1) Ornusku

2) TlokoBku

3) Tpokar

3 Haubosiee MIACTHYHBIMU SBIISIOTCS YyTyHBI
1) Benble

2) Cepble

3) Koskue

4) BrIcOKONMpOUHbIE

4 TpaduTHble BKIIOUEHHMS, yBEJIUYMBAIOLIUE IPOYHOCTH YyTyHa
1) KpynuosepHucThbIE

3)
3)
4)
4)
2)
3)
2)
4)
3)
2)
3)

3)

1-2)
2-3)
3-4)
4-1)

3)
3)
1)
3)
3)
2)
2)
2)
4)
3)
1)

1-2)
2-3)
3-1)
4-4)

3)



2) Menko3epHUCTBIE
3) I10THO pacmoI0KEeHHbIE
4) W3omupoBaHHbBIE APYT OT ApyTa

5 MeTo/bl OMydeHHs: MapoK KOBKOTO YyTyHa
1) Moauduuuposanue

2) OTsxur

3) JlnutenbHbIil OTKUT

6 C yBennueHueM KPEMHUS B UyT'yHE KHAKOTEKYIECTD
1) Veenuuupaercs

2) Cumxaercs

3) He usmensercs

7 Bnusinue Monu(pUKATOPOB HA TPAQUTHBIE BKIIOYEHUS
1) Usmenbuator
2) YKpynHSIOT
3) He mensror

8 Vkazarh Mapku MOIM(HUIIMPOBAHHBIX CEPBIX YYTYHOB

1) CU30 3) CY18
2) CUl5 4) CY10
O VkasaTh Mapku KOPPO3MOHHOCTOMKHX Yyr'yHOB
1) K4 30-6 3) KUCLI 5,5
2) AUC-6 4) YHXT

10 Merannmueckas 0CHOBA KOBKOTO 4yTYHa C TIOBBIIEHHOM MIACTHYHOCTBIO
1) Mepaur

2) deppur

3) Liementut

4) Jenebyput

11 Cogepxanue pochopa B 4yryHe, mpeHa3HAYCHHOTO JJI1 OTBETCTBEHHBIX OT-TUBOK, JIOJKHO
OBITH HE OOJIee

1) 1% 3) 0,2%
3) 2% 4) 0,1%

12 Mapxku 4yryHa, npeHa3HAYEHHOTO I IEPEIEIKH B CTalb
1) M1 3) JIK4
3) BU35 4) CU15
Bapuanr 2

1 Merannuueckas 0CHOBA KOBKOTO YyTyHA C MOBBIIIEHHOM MIaCTHYHOCTHIO
1) Mepaur
2) deppur
3) Lementur
4) JleneGypur

2 B cepoM UyryHe YIJepoj HAXOMWUTCS B BHJIE
1) IMnactunyatoro rpapura



2) IllaposuHoro rpadura
3) LlemenTura
4) Xnonwsesuanoro rpadura

3 U3 KOBKOTO YyryHa U3rOTaBJIHBAIOT
1) Ornusku

2) TokoBku

3) Ipoxkar

4 HanGonee XpyNKMMHU SBJISIOTCS yTYHBI
1) Benvle

2) Cepble

3) Koskue

4) BrIcoKONpoUHbie

5 T'paduTHbIE BKIKOYEHHS, yMEHBIIAOIIHUE TPOYHOCTh YyTyHA
1) KpynuosepHuctbie

2) Menko3epHUCTbIE

3) I110THO pacnosoKeHHbIE

4) V30mupoBanHble APYT OT Apyra

6 MeToapl MONyYEHHs BHICOKOMPOYHOTO YyTyHA
1) Moaudurmposanue
2) OTsxur

3) JlnuTenbHbIi OTKUT

7 C yBennuenueM Gpocopa B UyTyHE KHAKOTEKYIECTh
1) Vemuuupaercs
2) Cuuxaercst
3) He usmensiercs
8 Bnusinue MoM(pUKATOPOB HA TPAQUTHBIE BKIIOYEHHUS
1) Usmensuator
2) YKpynHSIOT
3) He mensroT

9 VkasaTh Mapku aHTH(QPHUKIHMOHHBIX YYTYHOB

1) CY30 3) AKY-1

2) JIK2 4) )KYHAX-15-7-2
10 VYxkazarh Mapku KOPpO3HOHHOCTOWKHX UyTYHOB

1) B4 40 3) XKUCII 5,5

2) ABY-2 4) YHXT

11 Or6enuBanue ayryna npou3BOAUTCS IyTEM
1) Mennennoro oxnaxaeHus

2) BBICTPOTO OXJIAKICHUS

3) Cosyanus crienuanbHOTO pexkuMa

12 dopwma rpaduTHEIX BKIIOUEHH B aHTH(GPUKIMOHHOM uyryHe Mapku ACU-2
1) IMnactunyatoro rpapura
2) Illaposuanoro rpahuta



3) LlemenTura
4) Xnonwsesuanoro rpadura

Bapuant 3

1 Crpykrypa 3BTEKTHYECKOTO UyryHa
1) Iepaur
2) deppur
3) Lementur
4) Jlene6ypur

2 B KOBKOM Yyr'yHe YIJI€pOJ HaXOIUTCA B BHJIE
1) Inacrtunyaroro rpaduta

2) Illaposuanoro rpadura

3) LemenTura

4) Xnonwsesuanoro rpadura

3 13 6enoro 4yryHa H3roTapIuBaroT
1) Otmusku
2) TokoBku
3) CranbHoii mpokar

4 HauGonee TIACTUYHBIMM SIBJISIOTCS YyT'yHBI
1) Benble

2) Cepble

3) Koskue

4) BrIcoKONpoUHbIe

5 T'paduTHBIE BKIIOYEHHS, yMEHBIIAOIIHUE TPOYHOCTh YyTyHA
1) KpynHosepHucThie

2) Menko3epHUCTBIE

3) I10THO PacTONOKEHHbIE

4) V30mupoBanHble PYT OT ApyTra

6 W3 ceporo 4yryHa M3roTaBIMBAIOT H3/ENNS, IPEUMYILIECTBEHHO PA0OTAIOIINE
1) na pactsixenue

2) Ha cxatue

3) na u3ru6

7 C yBenuueHHEM Mapraniia B 4yryHe IPOYHOCTb
1) Vemuuupaercs

2) Cuuxaercst

3) He usmensercs

8 Bnusinne Monu(puKaTOpoB Ha TPaQUTHBIE BKIIOYEHHUS
1) Usmensuator
2) YKpynHSIOT
3) He mensior



O Vkazarh Mapku aHTU()PHKIHMOHHBIX YYT'YHOB

1) CU15 3) AKY-1

2) BU60 4) )KYHX-15-7-2
10 VkasaTe Mapku KOPpO3HOHHOCTOMKUX 9yr'yHOB

1) K4 40 3) BU80

2) AKU-1 4) YHXT

11 OrGenuBanue 4yryna npou3BOAUTCS ITyTEM
1) Mennennoro oxnaxaeHus

2) BBICTPOro OXJIaKIeHUs

3) Cosyanus crienuanbHOrO pexkuMa

Mapku uyryHa, IpeIHa3HAuCHHOTO IS IEPEIUIaBKU B CTallb B KOHBepTopaxl) M1
3) BU35 4) b2
Bapuanr 4

1 ®opma rpaduTHBIX BKIIOYCHHH B aHTU(PUKIIMOHHOM uyryHe Mapku ABY-2
1) Inacrunuatoro rpapura
2) lllapoBuanoro rpaduta
3) LemenTura

4) XionkeBUIHOTO TpaduTal
CTpyKTypa 3BTEKTUYECKOTO YyTryHa

1) Mepaur
2) deppur
3) Lementur
4) Jenebyput

3 B BBICOKOIPOYHOM YyTryHEe YIJIEPOJI HAXOAUTCSA B BHUIE
1) IMnacturuatoro rpadura

2) IllaposuaHoro rpadura

3) LlemenTura

4) XnonwseBuanoro rpadura

4 N3 xoBKOTO YyTr'yHa U3roTaBJIUMBAKOT U3ACINA ITPEUMYIIECCTBEHHO METOIOM 06'pa6OTKI/I

1) JTuteém
2) JlaBnenuem
3) Pezanuem

5 Ha 1mpom3BOJCTBO CTaNM UCTIONB3YHOT YyTyHBI
1) Bensie
2) Cepble
3) Koskue
4) BbicoKOmpOUHbIe

6 Fpa(l)I/ITHI)Ie BKJIFOUYCHUS BHICOKOKAUYECTBCHHBIX YYyT'YHOB
1) KpynHosepHucThie

2) MeKo3epHUCThIE

3) InoTHO pacrosoKeHHbIE

4) U3onupoBaHHble APYT OT JApyra

7 Metozpl TOJTy4EHHs BBICOKOIPOYHOTO YyryHa

3) JIK4



1) Moauduuuposanue
2) OTsxur
3) JlnutenbHbIi OTKUT
8 Or6enuBanne uyryHa mpou3BOIUTCS TyTEM
1) Mennennoro oxnaxaeHus
2) BHICTPOro OXJIaxKIeHHs
3) Cosyanus crienuanbHOTO PexkUMa

9 C yBemnuenuem dochopa B gyryHe TBEPIOCTH
1) Venuuupaercs

2) Cuukaercs

3) He usmensercs

10 Bnusure MonupuKaTtopos Ha rpaUTHBIE BKIIOYEHHUS
1) Usmenbuator

2) YKpymHSIOT

3) He mensior

11 Vxasare Mapku aHTH(QPUKLMOHHBIX YYTYHOB

1) CU30 3) BU35

2) ABU-3 4) )KYHAX-15-7-2
12 Vxkazath MapKu %apoHpoOYHbIX YyTyHOB

1) B4 40 3) XKUCIL 5,5

2) ABY-2 4) YHXT

Bapuanr 5

1 Or6GenuBanue 4yryHa mpoM3BOAUTCS MYTEM
1) Mennennoro oxnaxeHus
2) BBICTPOTo OXNAKICHUS
3) Cosyanus cnenuanbHOTO PeKUMA

2 C yBennuenueM (ocdopa B 4yryHe TBEPAOCT
1) Veenuuusaercs

2) Cumxaercs

3) He usmensercs

3 Bimsune Moau(UKaTOpOB Ha rpadUTHBIE BKIIOYECHHUS
1) Usmensyator
2) YKpymHSIOT
3) He mensitor
4 V3 ceporo 4yryHa M3roTaBIMBAIOT U3/IENHs, IPEUMYIIECTBEHHO PAbOTAKOIIHE
1) Ha pactsxenue
2) Ha cxaTue
3) na u3ru6

5 C yBenuuenuem Maprasia B 4yryHe MPOYHOCTh
1) Vemuuupaercs

2) CHukaercs

3) He usmensercs



6 B KOBKOM 4yryHE yrJiepoj HAXOIUTCS B BHJIE
1) Mnactunyaroro rpapura

2) 1llapoBuHOro rpaduTa

3) LemenTura

4) XsnonbeBuaHOrO rpaduTa

7 HauboJsiee TIACTHYHBIMU SBJISIOTCS yTYHBI
1) Benble

2) Cepble

3) Koskue

4) BbICOKOTIPOUHbIE

8 I'paduTHBIE BKIHOYEHMS, yBEIMYMBAIOLIME NPOYHOCTH YYTYHA
1) KpynHosepHucThIE

2) Menko3epHUCTBIE

3) I10THO pacHoIOKEHHbIE

4) UzonupoBaHHbIE APYT OT ApYra

9 MeTompl moNMyUeHUs BRICIINX MAPOK Yyr'yHa
1) Moaudurmposanue
2) OTsxur

3) JlnuTenbHbIi OTKUT

10 C yBenuuenneM kpeMHHUS B UyTYHE KUIKOTEKYIECTh
1) Venuuupaercs
2) Cuumxkaercs
3) He usmensiercs

11 Mapxa 4yryna, paGoTaromiero pu BHICOKUX TEMIIEPATYpax U Harpy3Kax
1) BU 40 3) 2KUCHI 5,5

2) ABU-2 4) YHXT

12 Crpykrypa uyryHa, nepexo/sIiiero Npu HarpeBaHuK U3 TBEPIOTO COCTOSHUS BAKUIKOE
COCTOSIHME, MUHYS IIPOMEKYTOUHBIE 30HbI

1) Mepnurnas
2) LlemMeHTUTHAS
3) JleneGyputHas



9TAJIOHBI OTBETOB

HA TeCTOBbIE 32/1aHUA N0 pa3aenay «UyryHbi»

Bonpocsl Bapuant 1

3)
1)
4)
3)
3)
1)
1)
1)
4)
2)
3)
12 1)
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BapuanT 2

2)
1)
1)
1)
1)
4)
1)
1)
3)
4)
2)
1)

4)
4)
3)
4)
4)
2)
2)
1)
3)
4)
2)
1)

BapuanTt 3

2)
4)
2)
1)
1)
3)
1)
2)
1)
1)
2)
3)

Bapuant 4

TecroBble 3a1aHus M0 pasgely «Kenezoyznepooucmule cniago»

1 OcHoBHOE MexaHHUECKOE CBOKWCTBO (peppHTa

1) Tépnocts
2) TlnacTu4HOCTS
3) Ynpyrocts

2 JI09BTEKTOUTHBIE CTAIIH COZIEPKAT yIIepoa

1) 0,025-0,8%
2)0.8—1,8%
3)0,1-2,0%

3 Jlene6ypur — crijiaB THIA

1) Mexanuyeckas cmech
2) Teépaplii pacTBOp
3) Xumuueckoe coelMHEHHE

4 Temneparypsl CyIECTBOBaHHs

«anbda — xene3a»
1) Huxe 768°C
2) Huxe 911°C
3) Boune 911°C
4) Boime 1362°C

5 C yBenMYeHHEM CKOPOCTH
OXJIAKJEHUS CTaIM TBEPIOCTH

1) Tossimaercs
3) Honmxkaercs
4) He nusmensiercs

Bapuant 5

2)
1)
1)
2)
2)
4)
4)
3)
1)
1)
3)
3)

Bapuanr 1

6 Pacman aycTeHuTa B 3a9BTEKTOM/IHBIX CTAISX HAYMHACTCS
IIPU TEMIIEPATYPE

1) 768°C
2) 911°C
3) 1147°C
4) 1362°C

[ VBenuueHue yriepo/a B CTalsIX MOBBIIIAET
1) Mnactuunocts

2) CBapuBaeMocTh

3) TeépmocTs

pyrocTs8
Crpykrypa

3a3BTCKTONIHBI

X crajieu

1) A+11

4) vy



2) I+11
3) d+1I 1) Mexanuueckas cMech
4) 1+ 1 2) Teépaelii pacTBop
3) Xumuueckoe coeMHEHHE
9 MakcumanbHas pacTBOPUMOCTD
yriaepoja B «anbha — xKene3e»
1) 0,025%
2) 0,83%
3) 1,0%
4) 2,14%

10Ha3Banue nuuum, KoTopas
TI0Ka3bIBaCT HAYAIOo
IIaBJIEHUS TIPY HAIPEBAHUHU U
KOHeII 3aTBep/IeBaHuUs TIPU
OXJTAKIEHUN

1) DprexTHka
2) DerexTouna
3) Jluxsumyc
4) Conupyc

11 Cnoxoitnblie cranu

1) Cna6o packucnens
2) Haubonee pacKucieHs!
3) He packucnensi

12 DprexTonma obpasyercs us
1) Trépnoii dhazsr

2) Kuzkoii dassl

3) Cmemannoii hasbl

Bapuanr 2

1 3asBTeKTOMIHBIE CTATHM COMEPHKAT
yriepoaa
1) 0,025-0,8%
2)0,8-2,14%
3)0,1-1,0%
2 AyCTEHMTHUT — CILIaB TUIIA

) 768°C

3 C yBenuuenueMm 2) 911°C
CKOPOCTH OXJIQXKICHHUS 3) 1147°C
CTaH TUIACTUYHOCTH 4) 1392°C

1) Tosbimaercs
2) Honusxaercs
3) He usmensercs

O VBenuueHue yrieposia B CTAISIX MOHHKAET
1) O6pabotky naBneHuem
2) CBapuBaeMoCTh

4 Kpuruueckas 3) TeépmocTh
TeMIiepaTypa
MIPEBPAILICHUS 6 CTpykTypa SBTEKTOMMEIXL(AAAMETC3E» B «IAMMA —KEIIE30)

1 1) Aycrenut



2) Hepaut
3) deppur 1) Cna6o packucnensl
4) LemenTHT 2) Haubonee pacKucieHbl
3) He packuciensl
7 MaxkcumanbHas
PacTBOPUMOCTD
YIIIEpo/a B «TamMma —
KeJIe3e»
1) 0,025%
2) 0,83%
3) 1,0%
4) 2,14%
8 Haspanue
JIMHUH, KOTOpast
TI0Ka3bIBACT
KOHeIl
IUIABJICHUS TIPH
HarpeBaHuM 1
HaYaso
3aTBEpICBAHUSA
npu
OXJIaKICHHH
1) DprexTuka
2) DarexTouna
3) Jluxsumyc

4) Conupyc
9 Kunsiue cranu
3) 4.3%
10 DBrekTuka obpasyercs us 2 1leMeHTHUT— CIIIaB THIA
1) Trépmoii paszsl
2) Kuxkoii passr 1) Mexanuueckas cMech
3) Cmemannoii hasbl 2) Teépasiit pacTBOp

3) Xumuueckoe coeMHEHHE
11 OcHoBHOE MexaHWYECKOE

CBOMCTBO Nepura 3 C yMeHBbUIEHHEM CKOPOCTH OXJIAKIECHHUS CTAIH TUIACTHIHOCTD
1) Teépnocts 1) osimaercs
2) IpounocTs 2) Monmxkaercs
3) Ynpyrocts 3) He usmensercs
12 Temneparypusiii uateppan 4  KpuTHyeuRaIBOBRHIEHATYPIMAIOTRANO3A
1) 768°C - 911°C pacmaja aycTeHHTa
2) 911°C - 1392°C 1) 727°C
3) 400°C - 768°C 2) 911°C
4) 1392°C - 1539°C 3) 1147°C
Bapuanr 3 5 PacnosiokuTh B OPSAIKE BO3PACTAHUS TBEPHAOCTH
1) Maprencur
2) Cop6ur
1 DBTexTHUECKHE HyTyHBI 3) Tpooctut
COJIEpIKAT YIIepoa 4) Tlepamr

1) 0,8%
2) 2,14%



6 JleneOypur obpasyercs U3
dba3
1) A+11
2) I+11
3) d+1I

7 Tlpu OXJIaXICHUH YyTyHA
mke 768°C momydaror

1) Benslii uyryn

2) Cepwlii uyryn

3) Koskuit uyryn

4) BbICOKONIPOUHBIf 4yTryH

8 Haspauue muHUH, KOTOPAs
MOKA3bIBACT OAHO(DA3HYIO
CTPYKTYpY CTaju

1) DprexTuka
2) DarexTouna
3) Jluxsumyc
4) Conupyc

9 Cnabo packucnensie cranu

1) Crnokoiinbie
2) Kunsuue
3) HonycrnokoitHbie

10 das3sl, cocraBnstomue
nepiuT

Ho+A
2) A+1]
3) d+1]

11 OcHoBHOE MexaHUYECKOE
CBOWCTBO I[EMEHTHTA

1) Teépnocts
2) TIpounocth
3) Ynpyrocts

12 JIunus «mksumyc»
IMOKAa3LIBAET

1) Hauano 3areepseBanus
2) Komell 3aTBep/ieBaHus
3) Hauano nnapieHus

4) Kowuel nnasienus

Bapuanr 4
1 DBrekTHueckue

IpeBpalICHUS
DA->D+I]

2) A —T1+1]
) —JI+11
4)}I(—>A+I_[
2 ®eppur — CIIaB THNA

1) Mexanunueckas cmech
2) Teépaplii pacTBOp
3) Xumuueckoe coeMHEHHE

3 C yBeIMYEHHEM CKOPOCTH OXJIAXKJIEHHUS CTAIM IUIACTHYHOCTh
1) Mosbimaercs

2) Honusxaercs

3) He usmensiercs

4 TemmnepaTypHbIi HHTEPBAI CYIIECTBOBAHUS «TaMMa — XKEIE3a»
1) 768°C - 911°C
2) 911°C - 1392°C
3) 400°C — 768°C
4) 1392°C - 1539°C

5 ®as3pl, cocTaBnsomue NeneOypuT
1) deppur + nepmut
2) AYCTEHUT + 1IEMEHTHUT
3) Hepaut + nemMeHTUT
4) Aycrenur + depput

6 IlepnuT o6pasyercs us a3
1) A+11
2) 1+17
3) ®+11

7 Kpucrammageckas peméTka «anb(a — xKeIe3ar
1) OLIK — 06B&MHO-1IEHTPHPOBAHHEIH KYO
2) TLIK — rpaHeneHTpUpOBaHHbIi Ky6
3) I'P — rexcaronasbpHas peniéTka

8 Ha3zpanue MMHUM, KOTOpAs TTOKA3bIBAET OAHO(AZHYIO CTPYKTYpPY

qyryHa

1) OBTEKTHKA
2) DsrexTouna
3) Jluxsumyc
4) Comumyc

9 Xopomo packucieHHbIE CTalu
1) Crnoxoitabie

2) Kumnsimue

3) HonycnokoitHbie

10 Teépapiii pacTBOp yriepoga B «raMMma — KeIe3e»
1) deppur
2) Aycrenur



3) LemenTtur
4) Hepmut

11 OcHoBHOE MexaHUYECKOE
CBOICTBO (eppuTa

1) Teépnocts
2) IpounocTs
3) MsrkocTb

4) ynpyrocts

12 JIunus «conumyc»
MOKAa3bIBAET

1) Hauano 3aTBepaeBanust
2) Konen 3aTtBepneBanus
3) Hauano nnapienus

4) Konen nnaBnenus

Bapuanr 5

1 3asBTeKTHYECKHE UyTyHBI
coJepaKar yriepoaa
1) 0,83% —2,14%
2) 4,3% —6,67%
3) 2,14% - 4,3%
4) 1,4% - 2,3%
2 TlepnuT — CIIaB THIA

1) Mexanunueckas cmech
2) Teépaplii pacTBOp
3) Xumuueckoe coeMHEHNE



3 Camas Menkas CTpyKTypa

1) Maprencur
2) Copbut

3) Tpooctut
4) Hepmut

4 Tlpyu HarpeBaHUH CTAIM [EPIIUT TIEPEXOUT B AYCTEHUT MIPU TEMIIEPATYPE
1) Husxe 727°C
2) Huxe 911°C
3) Beime 727°C
4) Boime 911°C

5 Ipu yBenuueHnM CKOPOCTH OXJIaXIEHUs YyTyHa rpaduTHu3amus
1) Vckopsercs
2) 3amensercs
3) He menstercs

6 OGnacTh cylecTBOBaHMS KeNe3a ¢ PEMIETKON IPaHelleHTPUPOBAHHOIO Kyba
1) Huxe 768°C 2) 768°C -911°C
3) Boime 911°C

7 Kpucrajudeckas pemeéTka «raMMa— KeJIe3an
1) OLIK — 06B8MHO-TIEHTPUPOBAHHEIH Ky0
2) I'lIK — rpaHeneHTpupOBaHHEI Ky0
3) TP - rexcaronanbHas peméTkas
TBEpAbI pacTBOp yriepoja B «alb(a-Kene3e»
1) Aycrenur
2) llemeHTHT
3) Iepmut
4) depput

9 Xopomio packucieHHbIE CTaH
1) Crnoxoiiabie

2) Kunsimue

3) Tonycnokoiinbie

10 Xumuueckoe coeMHERHE YITIEPOIA 1 KeNe3a
1) Jene6ypur

2) Aycrenur

3) LemenTtur

4) Hepnur

11 DsrexTuka obpasyercs
1) U3 tBéPOIi hazbi
2) Kunxoit passl

3) Cmemannoii hasbl

12 Maprencur o6pasyercs Ipy YCKOPEHUH OXJIaXICHHS



1) o 50 rpan /c

2) Jlo 100 rpan /c
3) Cabime 100 rpan /c

9TAJIOHBI OTBETOB
HA TeCTOBbIC 3a]aHUs 110 pa3jeny «Kenezo-yziepooucmoie cniagvl»

Bomnpocsl
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1)
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IlepeuyeHb BONPOCOB, peKOMEHAyeMBbIX /ISl IOATOTOBKH K IK3aMeHYy
(mpomMeXyTOYHAs aTTeCTAMS)

JucuuniuHza:

Mamepuanoseoen
ue
CrneunansHocTh: CynocTpoeHue
I'pynma: COCY —13

Bomnpocnr:

Kpucrannnueckoe ctpoeHue Metaiia

®du3nyecKue CBOCTBa MeTallIa

MexaHuueckre CBOWCTBa MeTalIa

TexHomornuecke cBOKMCTBa MeTajlia

5  Mertonsl onpenenenns TBEPIOCTH

MeTaiiab XapaKkTepucTHKa OCHOBHBIX (a3 B
CIUIaBax

['paduk HarpeBa U OXJaXkICHUS Kele3a

Jlnarpamma COCTOSIHUSL CUCTEMBI <OKEJIE€30-yIIEpOa»
TBEpapIe pacTBOPHI 3aMENICHUS

TBEpbIc pacTBOPHI BHEAPCHUS

XUMUYECKUE COETMHEHUS U MEXaHUYECKHE CMECH
IlemeHTHT, (ha30BOE COCTOSIHUE U OCHOBHBIE CBOMCTBA
13 Ilepnwut, ¢a3oBoe COCTOSTHUE W OCHOBHBIC CBOMCTBA
14 JleneGyput, ha3zoBoe COCTOSTHUE U OCHOBHBIE CBOHCTBA
AycteHnurt, ¢pa3oBoe COCTOSIHUE U OCHOBHBIE CBOWCTBA
®epput, ha3oBoe COCTOSHUE U OCHOBHBIE CBOMCTBA
Brnusinue yrinepoja Ha CBOICTBa cTajeit

Bnusiaue cepsl, pochopa Ha CBOHCTBA cTaN
Bnusinue kpeMHUS U Maprasiia Ha CBOWCTBa CTallu
J103BTEKTOMIHBIE CTANIM, UX CTPYKTYpPa, CBOMCTBA
3a9BTEKTOUIHBIE CTAJIH, UX CTPYKTYpa, CBOMCTBA
J109BTEKTOUIHBIC UYTYHBI, X CTPYKTypa

23 3a’BTEKTOUIHBIC UYTYHBI, UX CTPYKTYpa,
cBoiictBa24 Knaccudukarus craneit

YriepoaucTsie cTanu 0OOBIKHOBEHHOTO Ka4eCTBa

26  VriaepoaucThie KaueCTBEHHBIC

cranu2/ JlerupoBaHHble cTAIN

HHCTpyMEHTaIBHBIE YTIIEPOIUCTHIE CTAITN

29  HHcTpyMeHTanbHBIC JTETUPOBAHHBIC

ctarm30 CrienuanbHbIE CTATH

benbiil uyryH

32 Cepniit

qyryn33 KoBkuit

4yryH

34 BBICOKOIIPOYHBIH 4yTyH
35 MoanunmpoBaHHbIE YyTYHBI

36
37
38

JlerupoBaHHBIE YYTyHBI
AHTU(DPHUKINOHHBIE YYT'YHBI
Menp u e€ CIlIaBbI

39 AIOMUHHI U €ro
cutaBei40 Turan u ero



CILTaBbI
41 Marnuii u ero CIjiaBbl
42 HcnbITaHUS METALTUYECKUX MAaTEPHUATIOB Ha COOTBETCTBUE
crangaptam43 Bunbl TepMudeckoit 00paboTku
44 TlnacTuyecKkue MaccChl M JJAKOKPACOYHBIE MaTEpPHAIbI
45 M30oasuuoHHBIE MaTepUaIbI
46 Bujsl 1ecoMaTepuaoB, UCIIOIb3YEMBIX B CYJOCTPOSHUHU

Pacuu¢poBats MapKH CIJIABOB:

10XCH/, 0912, XH38BT, XH35BTIO, X12, 45, 60A, 15T, 30I'CA, CY 30, CU18, K4
30-6, K4 35-10, BY 45-5, BY 70-3, AUC-5, AUB-1, AMr, AMu, JI62, AJI2, AK 12,
A1, M1, BT3, bp OI[10-2, bp AM1u10-2, bp AX9-4, JIC59-1, JI62, b2, BCt 3nc, 30nc,T1,
K41022, P18, JI190, YHIMIL, Cr 4nc, JIO62-1, AUK-2, 08T’ TH®, JIK80-3JI, Y7A



