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°°°°°°°°°°° AHaTONbEBUY
I'1a3zoBCcku I/IH}KeHepHo-aKOHOMquCKI/Iﬁ UHCTUTYT ((I)I/IJII/IaJI)

benepalibHOro rocyAapCTBEHHOr0 OOKETHOTO 00pa30BaTEIbHOTO
YUpEXKACHUS BBICIIETO 00pa30BaHuUs
«MeBCKUM rOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
uMmenn M.T. KananmaukoBay

PABOYAS ITPOTPAMMA

[To nucuumuue: MaTepuaJjoBeienune

11 HanpasiieHus: 15.03.05 — KoHCcTpyKTOpPCKO-TeXHOJI0rH4YecKoe obecneyeHue
MAaIIMHOCTPOUTEIbHBIX IPOU3BOJICTB
[Ipoduns — TexHoJOrusi MAIMHOCTPOEHU S

dhopma oOyueHus: 3a0UHast

0611_[2151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIE CANHUIIBI

Bun yue6HO# paboTh Bcero wacos Cemectpsl
4
AyauTopHbIe 3aHATHSA (BCEro) 16 16
B tom uucae: - - - -
Jlexrn 8 8

ITpaktraeckue 3ansatus (I113) - -

Cemunaps (C) - -

JlaGopatopusie padotsl (JIP) 8 8

CamocTosiTeIbHasi padoTa (Bcero) 128 128

B tom unce: - - - -

KypcoBoii poekT (padoTa)

PacueTHO-Tpaduieckue paboThI

Pedepar

Jlpyeue 8uovi camocmosamenbHou pabomol 128 128
Bun npoMexyToUHOM aTTecTanuu (3a4eT, SK3aMeH) OK3 OK3
O6mas TpyI0eMKOCTh qac 144 144

3a4. eJl. 4 4

2018



Kadenpa «ABTOMaTH3UpOBaHHBIE CHCTEMBI YIIPABIICHUS.
CocraBurens ' maBarckux I'anmuna HukomaeBHa I0OIEHT

Pabouas nporpamma coctasiieHa Ha ocHoBanuu @I'OC BO no HampasneHuro noarotoBku «15.03.05 —
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeUeHNE MAIIMHOCTPOUTENIbHBIX IPOU3-BOJICTBY U YTBEPXKI€HA HA
3aceaHuy Kadeapsl

[Iporokon ot 17.05.2018 r. Ne 5

3asenyromuii Kadenpoi é’j?\ / B.B.Benses

COI'NTACOBAHO:

[Ipeacenarens yaeOHO-METOMUECKOW KOMUCCHHT
['ma30BCKOro MHKEHEPHO-IKOHOMHYECKOT0 HHCTUTYTA ((punmnana)
®I'BOY BO «MxI'TY nmenn M.T.KamantHukoBay

& Benses B.B.

e

2018 r.

KomnmaecTBo yacoB pabodeil mporpaMMbl COOTBETCTBYET KOJIMYECTBY YacOB pabodero yueOHOro miaHa mo
HarpaBJIeHUI0 MOATOTOBKH «15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIeYeHUE
MaIIMHOCTPOUTEIBHBIX TPOU3BOICTBY, MPOPHIH «TeXHOIOTHS MAILTMHOCTPOCHUS



AHHOTAIUA K JJUCHUATIIMHE
Ha3zeanue modyna | MatepuanoBegenue
Homep b1.5.12 |Al<a()emuuec1<uﬁ 200 | |cemecmp | 4
Kagheopa 86 IIpozpamma | 15.03.05-KoHCTpyKTOPCKO-TEXHOIOTHIECKOE obecrieueHne
ACY MaIIMHOCTPOUTENBHBIX  MPOHU3BOJICTB [popune —  Texuosorus
MaIIMHOCTPOCHUS

Tapanm mooyna

I'maBatckux 'anmnua HukomaeBHa, mOLIEHT

Henu u 3a0auu
OUCUUNTIUHDL,
OCHOBHbBIE meMbl

Oemm: o3HaKOMIIEHMe OyAYyIIEro CIEeHUaliNcTa ¢ OCHOBHBIMH CBOWCTBaMH COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepHaIoB sl 00ecIedeHUs BEICOKOH HaIE&KHOCTU | JOJITOBEYHOCTH JIeTAJICH MAIINH IIPU Pa3JIMIHBIX YCIOBUAX U
PEeKHMMax SKCILTyaTaluHy.
Bapjaum: - u3ydeHHE OCHOBHBIX IPYMNIT KOHCTPYKIMOHHBIX MaTepHaIoB, MX CBOMCTB M 001acTeil MpUMEHEHHS;

- O03HAKOMJIEHHE C METOJAaMU OIpENENICHUs] OCHOBHBIX XapaKTEPHUCTHK KOHCTPYKIMOHHBIX MaTepuaroB MU HX
3aBHCUMOCTH OT COCTaBa U CTPYKTYpBI;

- M3y4eHHE METOJI0B BHIOOpAa KOHCTPYKIMOHHOTO MaTepHalla 1 METONOB €ro oOpabOTKH Ul MOJIy4eHHMs 3alaHHOM
CTPYKTYPHI M CBOMCTB C LIEJIbIO 00ECIIeYeH s TPeOYEMBIX 3KCILTYaTaIl[MOHHBIX XapaKTePHCTHK JAeTalei MalInH.
3HaHus: - 001aCTH NPUMEHEHHS PA3INYHBIX COBPEMEHHBIX MaTEPHAJIOB JUIS M3TOTOBJICHUSI MPOJIYKIUH, HX COCTaB,
CTPYKTYpY, CBOHCTBa, CIIOCOOBI 00pabOoTKH;

- (puspuecKylo CyIHOCTh  SIBICHHH, MPOUCXOAAIIMX B MaTepHanax B YCIOBHAX MPOU3BOJCTBA U SKCIIyaTaluH
W3AENUi U3 HUX I0J] BO3JCHCTBUEM BHEIIHMX (aKTOPOB (HAarpeBa, OXJIaXJICHUs, AABJICHUS U T.J.), UX BIUSIHHE Ha
CTPYKTYPY, @ CTPYKTYpBI — Ha CBOIICTBAa COBPEMEHHBIX ~ METAJUIMUECKUX U HEMETAIIMYECKHX MaTepHasoB;
‘YMeHus :- BEIOUpATh MaTepHAaNbl, OLIEHUBATh U IPOTHO3UPOBAThH ITOBEACHHE MaTepHania W IPUYUH  OTKAa30B
MPOJIYKIMH [I0]]  BO3/ACHCTBHEM Ha HUX Pa3JIMYHBIX HKCIUTyaTallIOHHBIX  (DaKTOpOB;

- Ha3HAa4aTb COOTBETCTBYIOLIYI0 OOpabOTKY Ul IHOJIydeHHs 3aJaHHBIX CTPYKTYP U CBOMCTB, 00ECHEUMBAIONINX
HaJIeKHOCTH IPOIYKIINH;

- BBIOMPATh CIOCOOBI BOCCTAHOBIICHHUS U YIIPOUHEHHs ObICTPOM3HAIINBAIOIINXCS TOBEPXHOCTEH eTaneii;

Hapbixu:- HaBbIKaMH BBIOOPA MaTepUaiOB W Ha3HaueHMs UX 00paboTKu;

- HaBbIKAMH U3MEPEHMS M3HOCA, TBEPAOCTH U IIEPOXOBATOCTU MOBEPXHOCTEH;
- HaBBIKaMH paboTHI C y4eOHOU JIUTEpaTypoi, HaBBHIKAMH PEIICHUS THUIIOBBIX 3ajad.
Jlexuu (ocHoBHBIE TeMbl): CTpoeHHe MaTepuaioB. J[marpaMMbl COCTOSHUS cIuaBoB. Jledopmarus n paspyuieHue.
Mexanudeckne cBoicTBa MarepuanoB. CrocoObl yImpodHEeHHsT METauloB M curaBoB. Cranm KiaccHUduKanus.
Uyrynsl. BimsiHue nerupyrommMx KOMIOHEHTOB Ha IIPEBpallleHus, CTPYKTypy, CBOMCTBa ctaneil. Teopus
TepMHYeCKOH 00paboTkm cramd. Bumsl TepMmmueckoil  00paboTku.  .YTIepomucThle M JIETHPOBAaHHBIC
KOHCTPYKIMOHHEIE CTaJi; Ha3HaueHue. Ctany, yCTOHIHMBBIC IPOTUB KOPPO3UH, KAPOCTOHKHE CTAaIH U CIUIABHI.
HHcTpyMeHTanbHble MaTepuainsl. LIBeTHbIe METa/IBI U CIUIABBI, UX CBOMCTBA M Ha3HauYeHHUE. TyromnaBKHe METallIbl
n cmaBel. OO6mas xapaktepuctuka. Hemeramnmueckue wmarepuansl. Ilomumepsr; Ilmactmaccsl.  Crekino:
HEOPraHWIECKOe U OPraHUIECKOe, CHUTAJIIBL, METAJUTMYEeCKUe cTekIa. KoMIO3UIMOHHbEIe MaTepuarbL.
JlabopaTopHble padoThl: [IpoBeneHne ncnbITaHU HA pacTsHKeHHe MTockux obpasmos u3 Cr 3 u 45. [Iposenenue
n3MepeHuii TBepaoctu no bpunnento u PokBemty o6pasnos u3 Ct 3 u 45. [IpoBeneHne UCTIBITaHUN Ha ONpEAeIeHNe
ynapHoi BsizkocTd o6pa3noB u3 Ct 3 u 45. CTpykTypa KOHCTPYKLMOHHBIX MaTepHajIoB.MUKpOoaHaIU3 CTPYKTYpHI
KOHCTPYKIMOHHBIX cTane 45 u Ct 3.MukpoaHaan3 CTPYKTYpPbI CEPBIX, KOBKHX U BEICOKOIIPOUHBIX YYTYHOB.

Ocnognas 1.Bnacosa 1.JI. MarepuanoBenenue [DnekTpoHHBIH pecypc] : ydebHOe mocobue / M.JI. BracoBa. — DnexTpoH.
Jumepamypa TCKCTOBBIC JAaHHBIC. — M. : y‘Ie6HO-MeTOZ[I/I‘{eCKI/Iﬁ LCHTPp 1O O6pa3OBaHI/IIO Ha JKCJIIE3HOAOPOKHOM TPAHCIIOPTE,
2016. — 129 c. — 978-5-89035-922-3. — Pexum gocryma: http://www.iprbookshop.ru/57992 .html

2 SpocnaBueBa H.A. Marepuanosenenue. JlabopaTopHble MCCIEAOBAaHUS U U3MEPCHUs [DICKTPOHHBIN pecypc]
yuebnoe mocodue / H.A. SIpocnaBueBa. — DJIEKTPOH. TEKCTOBbIC AaHHbIC. — MUHCK: PecrmyOnuKaHCKHA HHCTUTYT
npodeccuonansHoro obpazosanus (PUIIO), 2015. — 128 c. — 978-985-503-516-0. — Pexxum noctyna:
http://www.iprbookshop.ru/67651.html

Texnuueckue [IpoeknuonHas anmnapaTtypa JJis IPe3eHTALNH JIEKINH U AEMOHCTPAH WILTFOCTPATUBHBIX MaTEPHAJIOB.

cpeocmea Mertamuiopexyiuie CTaHKH, HHCTPYMEHTHI, CPEJICTBA H3MEPEHUH, JEMOHCTPAILIMOHHBIE MOAEIH, ETAIIH,
ycraHoBkH. KoMmmbroTepsl, ocHaeHHble cuctemamu «Kommnac-3Dy», MathCAD.

Komnemenyuu Ilpuobpemaromcea cmyoenmamu npu 0c80eHUU MOOY1

IIpogheccuonanvuoie | OIIK — 1 crocoGHOCTRIO HCHONB30BAaTh OCHOBHBIC 3aKOHOMEPHOCTH, JCHCTBYIOIINE B IIpOIECCE
W3TOTOBJICHHUS MAIIMHOCTPOUTENBHBIX M3IENUi TpeOyeMoro KadecTBa, 3aJaHHOTO KOJHYECTBA IPH
HAMMEHBIIINX 3aTpaTax 0OIIECTBEHHOTO TPY/Ia;

3auemnovix Dopma npose- Jexyuu Ilpakmuueckue Jlabopamopnwvie | Camocmoamenvhasn

eouHuy 4 OeHus 3auamuil 3anamus pabomuwl paboma
Bcezo uacos 8 - 8 128

Buout Mudh.3au KII/KP | Ycnoeue |Tlonyuenue ouenku 3,4,5 | @opma npoeedenus Hsyyenne TeopeTnyeckoro

KoHmpona |/3au/ k3 3auema CamocmoamenbHoil MaT€pHaia, IIOArOTOBKA K

dopmut K3, N MOOYIA padombot 71a00paTOPHBIM  3aHATHSM,

9K3aMCHY

Ilepeuensv modyneil, 3nanue Komopolx | Xumus, GU3MKa, TEXHONOTHS KOHCTPYKIMOHHBIX MATEPHATIOB
Heo0X00uMo 01 U3yuenus Mooyaa




1. Hean u 3a7a4u AMCHUIINHBI:

Henbio mnpenogaBaHus TUCHUILUIMHBI SBISETCS O3HAKOMIIGHHE OYAYIIETO CIEIUAINCTa C
OCHOBHBIMHM CBOWCTBAMHU COBPEMEHHBIX KOHCTPYKI[MOHHBIX MaTepHalioB sl oOecredeHus
BBICOKOW HAIEXKHOCTU W JOJTOBEYHOCTH JIETANICH MAIIMH MPU PA3IUYHBIX YCIOBUSAX U PEKUMAaX
JKCILTyaTaluu.

3agauM JUCHUTLIAHBL:

- M3y4YeHHE OCHOBHBIX TpPYMNN KOHCTPYKIIMOHHBIX MaTepUaoB, MX CBOWMCTB W oOnacteit
IPUMEHEHUS;

- O3HAaKOMJICHHE C METOJaMHU OIPEIEJICHUSI OCHOBHBIX XapaKTEPUCTHK KOHCTPYKIIMOHHBIX
MaTepUaIoB U UX 3aBUCUMOCTH OT COCTaBa U CTPYKTYPHI,

- U3YYE€HHE METOJI0OB BHIOOpA KOHCTPYKITMOHHOTO MaTepuaja U METOJIOB €ro 00paboTKH st
MOJTyYeHUs 3aJaHHOU CTPYKTYPHI i CBOMCTB C IIEJIbI0 00ecTieueHus TpeOyeMbIX IKCILTyaTaIMOHHBIX
XapaKTepUCTHK JeTajeil MalluH.

B pe3ysibTaTe n3yueHusi MaTepHaIoBeAeHUS CTYAEHT J0JKeH

3HATh:
- O6J'IaCTI/I MPUMCHCHUSA PA3JIMIHBIX COBPECMCHHBIX MATCPUAJIOB IJIA U3TOTOBJICHUS MMPpOAYKIINH,
UX COCTaB, CTPYKTYPY, CBOMCTBA, CIIOCOOBI 00pabOTKH;

- (puzHuecKylo CyITHOCTh  SIBJICHUH, IPOUCXOMAIIMX B MaTepuanax B yCIOBUSAX MPOU3BOACTBA

U DKCILTyaTalluu U3JCIINNA U3 HUX 101 BO3/ICHCTBMEM BHEIIHUX (DaKTOpOB (Harpesa,
OXJIQKJEHUS, 1aBJICHUS U T.J.), UX BIUSHUE HA  CTPYKTYpY, @ CTPYKTYphl — Ha CBOMCTBA
COBPEMEHHBIX METAUIMYECKUX U HEMETAUIMYECKUX MAaTEPUAIIOB;

YMeThb:

- BBIOMpATh MaTepuaibl, OLIEHUBATh U IPOTHO3UPOBATh  IOBEACHHE MaTepuajlia U NPUYHH
OTKa30B MPOAYKIIUU TIO]T BO3/ICHICTBHEM HAa HUX PA3IMYHBIX IKCIUTYaTallHOHHBIX  (DaKTOPOB;
- Ha3Ha4aTh COOTBETCTBYIOIIYIO OOpaOOTKY /IS MOJIYYCHHUS 3aIaHHBIX CTPYKTYp H  CBOWCTB,
o0ecreunBarOIINX HAJIEKHOCTh MIPOTYKITUH;

- BBIOMPATh CIOCOOBI BOCCTAHOBJICHUSI W YIPOYHEHUS OBICTPOM3HAIIUBAIOLIUXCS TOBEPXHOCTEH
JeTaneu;

BJIA/1eTh:

- HaBBIKaMHU BBIOOpA MaTEpPUAIOB W HAa3HAYCHUS X 00pabOTKH;

- HaBBbIKAMU M3MEPEHUS U3HOCA, TBEPJIOCTH U HIEPOXOBATOCTU  MOBEPXHOCTEH;

- HaBbIKaMU pabOTHI ¢ y4eOHOM IUTEepaTypoii, HaBbIKAMH PEIIECHHS TUIIOBBIX 3a7ad.

2. Mecto nucuumiinHbl B cTpykrype OOII

JucnuninHa «MatepuanoBeseHHe» B ydeOHOM IUIaHE HAaXOAWTCS B 0a30BOM 4YacTH y4eOHOTO
mwiana b.1.b.12 nna OakanmaBpa mo HampaBieHuto mnoaroroBku 15.03.05 «KoncTpykTopcko-
TEXHOJIOTUYECKOe OOecTiedeHNe MAIIMHOCTPOUTENBHBIX MPOU3BOACTBY, MO MPOQIIII0 MOATOTOBKH
«TexHoorusl MalIMHOCTPOCHUS». B IpenoaBaHiM €ro MCIOIb3YIOTCS 3HaHUS U3 Kypca (DU3HKH,
XMMHUH, TEXHOJIIOTHH KOHCTPYKIMOHHBIX MarepuanoB. [IpnoOpeTeHHBIE CTyIEHTaMH B IpoIecce
U3y4eHHs] MaTepUAJIOBEICHHUs 3HAHUS M yMEHHUs OyAZyT BOCTpeOOBaHBI NMPH U3YYECHHH APYTHX
TEXHOJOTUYECKUX TUCHIUILINH, BBINIOJTHEHUH TIPAaKTHKyMa 1O 00paboTKe KOHCTPYKIIMOHHBIX
MaTepHalIoB, Pe3aHNEe MaTEPHAJIOB, PEXKYIIUNA HHCTPYMEHT, OCHOBBI TEXHOJIOTMH MAIIMHOCTPOCHHS,
JeTaId  MallWH, TPOXOXKACHUS  TEXHOJOTWYEeCKMX MpPAaKTHK, a Takke B  Oyaymiei
npodecCHOHATBHOMN 1eATeNFHOCTH 0aKaIaBpOB TEXHOJIOTHYECKOTO 00pa30BaHuUs

J1s1 M3y4eHust JMCUMILUIMHBI CTYIeHT JOJIKEH:
3HaTh: GU3NYECKNE OCHOBBI MEXAHUKH; XMMHUH, TO3BOJIIOLINX CYAUTh O KOJIMYECTBEHHBIX
OTHOILIEHHSIX M MIPOCTPAHCTBEHHBIX (POpPMaX, MOTy4aTh MATEMAaTHUECKUM ITyTeM pe3yJIbTaThl,
IIPOTHO3UPOBATh, 00pPadaThIBaTh U MCTOJIKOBBIBATh UX;
yMeTb IPUMEHSTH MOJYyYCHHbIC 3HAaHUS (QU3UKU U XMMUU JJIsl pEIICHHUs] COOTBETCTBYIOIIUX 3a/1au
MaTEpUAIOBEICHUS;
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BJIaJeTh: HaBBIKaMU pabOTHI ¢ y4eOHOU JIUTEPaTypol, HABBIKAMU PEIICHUS TUIIOBBIX 3a]a4

N3yyenne AMCUMIVIMHBI 0a3uMpyeTcsi HAa 3HAHUAX, MOJYYEHHBIX CTYyAeHTAMH MPH
U3YYeHHMH THCIMILIMH:

Jucuunimna OCHOBHBIE pa3JeIb

1. Xumus OCHOBHBIE CBEIICHMS O CTPOCHMM aTOMOB;  OOIIas XapaKTepUCTHKA
XMMHYECKUX 3JIECMEHTOB M UX COCTMHECHUII.

2. ®u3uka 3akoHbl qU(Qy3Un, TEIIONPOBOTHOCTH; JIEMEHTHl (DU3UKH TBEPIOTO TENa;

OCHOBbI ~MOJIEKYJISIPHOH (U3UKM U TEPMOJMHAMUKU; TOHSATHE OO0
AIEKTPOTEXHUYECKUX BETUUMHAX.

3. Texnomorus CrocoObI MoTy4YeHUsT METAJJIOB | CI1aBOB. CBOMCTBA METAJNIOB U CIIJIABOB.
KOHCTPYKLIMOHHBIX
MaTepUajoB

3. TpeGoBanus k pe3yJibTaTaM 0CBOCHHS JUCUMILIUHbI:
3.1. 3naHus, npuodpeTaemMblie B X0/4€ U3YyUYeHHU S TUCUUIIMHBI

Ne n/n 3nanus

1. 00JIaCTH MPUMEHEHHSI a3 IMYHBIX COBPEMEHHBIX MAaTEpHaloOB Ui  HM3TOTOBJICHUS
MPOYKIINH, UX COCTaB, CTPYKTYPY, CBOMCTBA, CIOCOOBI 00pabOTKH;

2. (U3NYECKYIO CYIIHOCTh SIBIICHH, TIPOMCXO/SIIIMX B MaTeprajaX B YCIOBHSX
MIPOM3BOJICTBA U IKCILTyaTallUH U3JIeNHA U3 HHUX TOJ BO3JICHICTBIEM
BHEIIHUX (AKTOpOB (HArpeBa, OXJIAXKIACHUS, NABJICHUS W T.JI.), UX BIUSHUE HaA
CTPYKTYPY, & CTPYKTYpPhI — Ha CBOWCTBA COBPEMEHHBIX  METAJUTMYECKUX "
HEMETAUTHYECKUX MaTEPUAJIOB;

3.2.YmeHus, npuodperaemMbie B X0/1€ M3y4YeHHUS TN CUUILITAHbBI

No n/n Ymenus

1. BBIOMpATh MaTepUAIIbI, OIIECHUBATh U MPOTHO3MPOBATh  TMOBEACHUE MaTepuaia |
MPUYMH OTKA30B MPOAYKLMHU IIOJT  BO3JEHCTBUEM  HA  HHUX Pa3IUYHBIX
AKCIUTYaTaIMOHHBIX (aKTOPOB;

2. Ha3HayaThb  COOTBETCTBYIOILLYIO OOpaOOTKY JUIsl TONYYEeHUS 3aJaHHBIX CTPYKTYp U
CBOMCTB, 00€CTICUNBAIOIINX HAJACKHOCTh  TPOAYKIINH;

3. BBIOMPATh CIIOCOOBI BOCCTAHOBJICHUS H  YINPOYHEHHS OBICTPOM3HAIIMBAIOIINXCS
MOBEPXHOCTEN JETANEH;

3.3. HaBbiknu, npuodperaemMbie B X0/ H3yYeHUs] AUCHUIINHBI

Ne n/n Hasvixu
1. BbIOOpa MaTEepUAIIOB M HAa3HAYEHUS X 00pabOTKH;
2. W3MEPEHUsl U3HOCA, TBEPJOCTH M HIEPOXOBATOCTH IMOBEPXHOCTEH;
3. paloThI ¢ yueOHOM IUTEPaTypOid, HaBBIKAMH PEIICHHs TUIIOBBIX 3a/1a4.

3.4. KomnereHuuu, npuodperaemMblie B X0/4e U3yUYeHHUS JUCHMUIIIHHbBI

Komnemenyuu 3uanus |Ymenus | Hasviku

OIIK - 1 coocoOHOCTRIO  HCIIONB30BaThb  OCHOBHEBIE |1,2 1,2,3 1,23
3aKOHOMEPHOCTH, JICHCTBYIOIIME B IMPOIECCE H3TOTOBICHUS
MAIIMHOCTPOUTEIbHBIX ~ HM3JCTHiA  TpeOyeMoro  KadecTsa,
3aJJaHHOTO  KOJMYECTBA  IPH  HAUMCHBIIMX  3aTparax
00IIIeCTBEHHOTO TPY/Ia;

I[IK — 1 crmocoOGHOCTBIO MPHUMEHATH CIIOCOOBI palMOHAIBEHOTO 12 123 123
UCIONB30BaHUSI  HEOOXOJMMBIX  BHIOB  pPECypcoB B | 7 7
MAaIIUHOCTPOUTEIBHBIX MPOU3BOJCTBAX, BHIOUPATh OCHOBHBIC U
BCIIOMOTATEIIbHBIC MaTEPHAaJbl JJISl U3TOTOBJICHUS WX H3CIIHIA,




CIIOCOOBI pcainm3an OCHOBHBIX TCXHOJIOTMYCCKHUX IMPOLCCCOB,
AHAIIUTUYCCKUE W YHCIICHHBIC MCETOAbI IIpH paspa60TI<e nux
MAaTEMAaTHICCKUX MOHGHeﬁ, a TakKKC COBPCMCHHBLIC MCTObI

pa3paboTku MaJIOOTXO/THBIX, AHEProcOeperarmmux
9KOJIOTUYCCKU YU CTBIX MAITMHOCTPOUTCIIbHBIX TeXHOHOFHﬁ;

)51

4. CTpyKTypa M coAep:KaHWe TUCHUIIHHBI (MOTYJIA)
4.1. Pa3gennl THCHUILINHBI H BUABI 3aHATHH

Buasbl yueoHoii padoThl,
BKJII0Yasi CAMOCT.
padoTy CTYACeHTOB U
TPYAOEMKOCTH (B 4acax)

Ne Pa3nen
n/n JTUCHHUIIINHBI

Cemectp

ek npax | 1a6 |CPC

@DopMbI TeKYLIEr0 KOHTPOJISI
ycneBaeMocCTH (no neoenam)
®opma NpPOMeKyTOYHOI
aTTecTaluu (no cemecmpam)

1. |Crpoenue Mmatepuanos.| 4 | 0,1 | - 4
Kpucrammmzaumss u  CTpyKTypa
METaJIJIOB U CIIABOB.

2. |dwmarpammsr cocTosHUsS cruiaBoB.| 4 | 0,2 | - 5 Jlaboparopnas padora Ne 1
Hedopmarus u paspyIeHue. Jlaboparopnast padota Ne 2
MexaHuueckue CBOIiCTBa JlaGoparopras padora Ne 3
MaTepHaJIOB.

3. | Cnocobbl ynpounenusi metaymioB u| 4 | 0,3 | - 4

criaBoB. JKeme3o W €ro  CIIJIaBHIL.
JluarpamMmmMa = COCTOSIHUA  JKeJe30-
neMeHTuT. Cranu: KiacCupUKanus,
aBTOMaTHbBIE CcTamu. UyryHbI: Oemble
i 0oTOEJICHHBIE, cepole,
BBICOKOTIPOYHBIC, KOBKUE YyTYHBI

4. |BmusHue nerupyromux| 4 | 0,3 | - 5
KOMIIOHEHTOB ~ Ha  TIPEBpAIICHHUS,
CTPYKTYPY, CBOMCTBa crajiei.
Teopuss TepMudeckoid 00pabOTKH
CTaJlHu. Juarpamma
N30TEPMHUYECKOTO TpeBpaIlCHU

aycTeHUTa. Buapl U pasHOBHUAHOCTH
TEepMHUUYECKOI 00pabOTKH.

Jlaboparopnas pabora Ne 4

5. Bunst tepmuyeckoit| 4 | 0,2 10
00pabOoTKH: OTHKHT, 3aKajKa, OTITYCK, YeTHblit onpoc
HOpMAITU3AITHSL. [MoBepxHOCTHAS
3aKajKa.

6. |Xummko-TepMuueckas obOpabortka:| 4 | 0,2 | - 10 VeTHBI onpoc
LIEMEHTAIHS, a30THPOBAHUE,
HUTPOLIEMEHTAIIHS, HOHHOE
a30THPOBaHUE.

7. | Yromepomuctele W yerupoBaHubie| 4 | 0,2 | - 10
KOHCTPYKIIMOHHBIC cTany,
Ha3HAYCHHUE, TepMUYECKast
00paboTKa, CBOICTBA.

8. |Crann, yCTOIUUBBIE npotus| 4 | 0,3 10
KOPpO3HH, U KaPOCTOWKUE CTAU U
CIUIABHL.

9. |MHCTpyMeHTaNbHbBIE marepuansl:| 4 | 0,5 10 VYerHbli onpoc
HHCTPYMCHTAJHHEBIC u

OBICTPOPEXXYIIME CTallk, TBEPJbIC
CINIAaBBl M pEXymas KepaMmuKa,

CBEPXTBEPIbBIC MaTepHaIbI,
MaTepHuabl abpa3uBHBIX
HHCTPYMEHTOB.

10. |IBeTHple MeTa)ibl M cruiaBbl, ux| 4 | 0,5 10 VeTHBI onpoc
CBOWMCTBA M HA3HAYCHHC, MEIHBIC,
aTFOMHUHHUCBBIC, TUTaHOBBIC u

IIUHKOBLIC CIIJIaBbI.




11.

TyromnaBkue  meramtsr  u| 4 | 0,1 10 VeTHBI onpoc

crraBel.  OOmias XapakTepHCTHKA.
CmmaBel ¢ "a¢ddekToM  maMaTH

¢opmer". CmmaBel Ha  OCHOBE
HHTEPMETAIUTHIOB.
12. Hemeramnuaeckue marepuainel.| 4 | 0,5 10
[Tomumepsr; CTpPOEHHUE,
MOJIMMEpU3ALUS "
MOJIMKOHICHCAIIHS, CBOMCTBA.
[Tnactmaccsr: TEPMOILIACTUYHBIE,
TEPMOPEAKTUBHBIE,
ra3oHarnoJHEeHHEIE, 3J1aCTOMEPHL,
PE3HHBI, KJIeH, TEPMETHKH.
13. Crexiio: Heopranmdeckoe wu| 4 | 0,2 | - 10 VCTHBI onpoc
OpraHnveckoe, CUTAJLIBI,
METaJUINIECKHUE CTEKJIIA.
14. |KoMIO3UIIMOHHBIE MaTEPHAIIBI. 02 |- 10
15. |OcHoBHble  Buubl — moBpexaeHuit| 4 | 0,2 10 VeTHBIT onpoc
neraneu MAaIllFH. OcHoOBBI
paluOHAIILHOTO BEIOOpa
METaUNIMYECKUX  MaTepuajoB U
METOJIOB  YIPOYHEHUs  JeTanel
MaIlliH B 3aBUCHUMOCTH OT YCIIOBHil
IKCIUTyaTaIiH npu 3aJJaHHOM
pecypce.
DK3amMeH 36 Bompocs! k 9K3aMeny
Bcero 8 8 128
4.2. Conep:xaHne pa3esoB Kypca
Ne Paznen 3Hanua YMenns HaBbikn
n/n M CHHUILTHHBI (Homep | (Homep u3 | (HOMep
u3 3.1) 3.2) u3 3.3)
1 Crpoenne matepuaioB. Kpucrajinuzauus u CTpyKTypa MeTa110B U 1,2 1,2,3 1,2,3
ciiaaBoB. [luddy3nonnsie u 6e3qud y3noHHbIC NPEeBpALICHN.
Kaaccudpukxanus ciitaBos. O0IIas XapaKTEpPUCTHKA H METOBI
HCCIIeIOBAaHUS CTPYKTYPBI METAILIOB. ATOMHO-KPUCTAILITMUECKAst
CTPYKTYpa MeTauIoB. Jle(eKThl KPUCTATUINIECKOHN PEIICTKH METAILIOB.
DopMHIpoBaHUE CTPYKTYPHI METaIUIa pH KpucTammu3anun. CTpoeHne
MeTayungeckoro ciautka. [lonmmopdusie npeBpamierns. a3l u
CTPYKTYpa B METAJUTMIECKUX CIUIaBaX. TBepAbIe pacTBOPHL.
Xumraeckue coequaeHnsi. CTpyKTypa CIIJIaBoB.
2 Jnarpammsl COCTOSTHUS CILJIaBOB. Hepopmauus " 1,2 1,2,3 1,2,3
paspyumienne. MexaHn4eckue cBOiicTBa MaTepHaJIOB.
®opMUpOBaHHUE CTPYKTYphI CIUIAaBOB NpH KpucTamnuzauuu. lIporecc
KpUcTayuTu3au 1 (a3oBblc IMPEBpalleHUs B CIUTaBax. Jlmarpammel
(da3oBoro paBHOBecHs. [luarpaMMBl COCTOSIHUS CIUIABOB, 0Opa3yrOIIUX
HEOTpaHMYCHHEBIC U OTPaHUYCHHBIC TBEPHAbIe pacTBOpPHIL. Jledopmarms u
pazpymienue. Bunpl HampsbkeHuil.  Ynopyras d - IutacThdeckas
nepopmanus MeTauioB. CBEpXIUIACTHYHOCTh METAJIOB M CILIABOB.
Pazpymienne meramioB. BnusHue HarpeBa Ha CTPYKTYpPY U CBOMCTBa
nepOPMHPOBAaHHOTO  MeTaula.  Bo3Bpar W IOJUTOHH3ALHS.
Pexpucrammmzanus. MexaHUYeckre CBOHCTBa MarepuanoB. OOrmmas
XapakTepUCTUKA MEXaHMYECKHMX CBOMCTB. MeXxaHMUYeCKHEe CBOMCTBa,
ompenesieMble MPH CTaTHYSCKUX HCHBITAHUAX. TBEPIOCTH METAJUIOB.
MexaHUeCKHe  CBOMCTBA, OMNpelneNseMble MPH  JHHAMHYECKHAX
HCTBITAaHUAX.  MeXaHHYecKue  CBOMCTBA,  ONpEAeNiieMble  MpHU
LUKIMYECKUX HArpy3Kax.
3 Cnoco0bl ynpouyHeHUs] MeTANJI0B M cIUIaBoB. 7Kene3o u ero 1,2 1,2,3 1,2,3
ciuiaBbl.  JluarpamMmma  cocTosiHUsL  sKejie30-ueMeHTUT. Cranam:
KiIaccupukanus, aBToMaTHble craau. Yyrywel: Oeabsle H
or0eleHHbIe, cepble, BBICOKONPOYHbIE, KOBKHE  YYI'YHBI.
KomnoneHThI, (a3bl, CTPYKTypHBIC COCTABIISIONINE CTalNeld W OEIbIX
YYT'YHOB, HX XapaKTEePHUCTHKH, YCJIOBHSA O0pa3oBaHHWS M CBOWCTBA.




[Ipumenenne npasmia (a3 U onpeneeHne XUMHIECKOT0, COCTaBa, (a3
B COOTBETCTBHM C IPAaBHJIOM KOHIEHTpPAM{ Ha JUarpaMMe >Keie3o-
meMeHTUT. KpuThueckme TOYKM Ha JWarpaMMe J>KeNIe30-IIEMEHTHUT.
JlnarpamMmma cocTOSHUSI Kenne30-rpadur. Bnusaue yranepoma wu
MOCTOSTHHBIX TpHUMecell Ha cBoiicTBa crTanu. JlermpoBaHHbBIE CTalu.
CTpyKTypHBIE KIAaCCHI JETHPOBAHHBIX CTAJEH B YCIOBHUSAX PAaBHOBECHS U
OXJTaX/ICHUS Ha BO3Myxe. MapKHpOBKa, KiacCH()UKAIUS JICTHPOBAHHBIX
craneil mo Ha3zHayeHuo. CTald U CIUIaBBI ¢ OCOOBIMU (DU3UICCKUMHU U
MEXaHHUYeCKUMU cBoicTBamu. JlerupoBaHHble 4yryHbel. CBOHCTBa, U
Ha3HAYEHUS YyTYHOB

Bausinue JierMpyloliMX KOMIIOHEHTOB HA MpeBpallleHus,

CTPYKTYpPY, cBoiicTBa craJeii. Teopusi Tepmuyeckoii 00padoTku
craau. JlmarpamMMa H30TepPMU4YeCKOr0 NpeBpallleHUsl ayCTeHMTA.
Buasl 1 pa3HOBHAHOCTH TepMUYeCcKOi 00padoTKu.
IIpeBpamienust B cranu TMpu HarpeBe. Biusgnue pa3zMepa 3epHa Ha
MEXaHHYECKHe ¥ TEXHOJOTHYECKHE CBOWCTBA CTall. BimsHue
JIETUPYIOIINX AJIEMEHTOB HA POCT 3epHa aycTeHHTa. [IpeBpamieHus
IPY OXJAXIEHUH ayCTeHUTa. JlmarpamMma M30TEpMHUECKOTO pacraia
MePeOXJIaXKICHHOTO ayCTCHUTA. BIMsSHUE JIETHPYIOMINX AJIEMEHTOB Ha
MIpeBpaLICHU MePEeOXJIaXKACHHOTO ayCTEHUTA. IlepnutHoe
npeBpauieHre. I[IpoayKTbl NEpAUTHOrO pachajga aycTeHHTa M HX
CBOWCTBa. MapTEHCUTHOE TMpPEBpAIlCHUE H €ro OCOOEHHOCTH.
MapTteHcut, ero CTpoeHHWEe W CBOWCTBA. BiusHHE NEeTUPYIOLIUX
9JIEMEHTOB HAa MAapTEHCUTHOE IMpeBpalleHue. TepMOKUHETHUECKHE
JIarpaMMBbI TIPEBpAICHI MIEPEOXITAKACHHOTO ayCTEHHTA.
[IpeBpamenust MapTeHCHTa U OCTaTOYHOTO ayCTEHHWTA NPH Harpese.
Tepmuueckoe u 1eOpMaIMOHHOE CTAPEHUE YTIEPOIAVCTON CTaIM.

1,2

1,2,3

1,2,3

Buabl TepMuueckoii 00pa0OTKHM: OTKHT, 3aKajKa, OTIYCK,
HopMaJsu3anus. [loBepxHocTHast 3aKaiKa.

OO0mass XapakTepUCTHKAa MPOIECCOB TEPMHUUECKOH 00pabOTKH
cranu. OTKUT U ero Ha3HaueHHe OTKUra. Bupl oxura. 3akanka cTaiu.
Bumst w MeTompl 3akankd. BiusHMEe 3aKkajdKd W OTIYyCKa Ha
MEXaHUYCCKUE CBOMCTBA CTaimu. BEIOOp TemIepaTypsl U HarpeB CTajei
MOJ 3aKalKy. 3aKallOYHBIC CpeAbl U TPCOOBaHHsS, MPEIABSBISCMBIC K
HUM. 3aKaJlWBaeMOCTh CTald W (aKTOpBI, BIUSIOIIME HA HEe.
IIpokanuBaeMocTh cTamu. MeTOIBI ONPEACICHUS MPOKAIUBAEMOCTH.
Oo6pabotka cranu xomomoM. OTIYCK: BUJBI, HA3HAUYCHUE U TCXHOIOTHS
npoBezieHus otnycka. HopManuzauust crani. BnusiHue HOpManu3anuu
Ha CTPYKTYpPY M MeXaHMYeCKHEe CBOWCTBA CTaNU. YJIy4IICHHE CTalu.
TepmoMexanndeckas o0paboTka CTaiu.

1,2

1,2,3

1,2,3

XHUMHKO-TepMHYeCKast o0pafdorka: HeMeHTAaIMs,
a30THPOBaHNeE, HUTPOIEMEHTAINS, MOHHOE a30THPOBaHMe.
duznyecKrue OCHOBBI XUMHUKO-TEPMHUUIECKON 00paboTKu. CBSI3b MEXKIY
IUarpaMMOM COCTOSIHUS W CTPYKTypo#l au(dy3uoHHOTO Ciosl.
Hasnauenme w Buabl [eMeHTanuu. MexaHu3M — 00pa3oBaHUs
eMEeHTOBaHHOTO cJyos. Cramu JUis a30THPOBAHUA. |eXHOJOTHS
ra3oBOTO a30THPOBaHUS CTald. ['a30BOe a30THPOBaHHUE C HOOABKOM
yriaepojgoconepkamux Ta3oB. CBOHCTBA a30THPOBAHHOTO  CIIOS.
Huanupopanue cramu. Bunel nuanupoBanus. Cynb(ponuaHUpPOBaHUC
cray. Hutponemenraius, moHHoe a3zoTupoBaHue. Juddy3nonHas
MeTauu3anus. MeToAbl IMOJyYeHHs TBEPAbIX KapOWAHBIX U
HUTPUIHBIX TOKPBITHH.

1,2

1,2,3

1,2,3

Yriaepoaucrbie U JeripoBaHHbIe KOHCTPYKIMOHHBIE CTaJIH;
Ha3HAYeHHUe, TepMUYecKasi 00padoTka, cBoiicTBA.

KoHcTpyknmoHHBIE CcTanmu o00mero HasHadeHus. TpeOoBaHUS,
MpeIbABIsieMble K KOHCTPYKIIMOHHBIM CTaJIsIM. YTJIEPOIUCTHIE CTaIH
OOBIKHOBEHHOTO Ka4eCTBa, KAUECTBCHHBIC, aBTOMATHBIC CTal. OCHOBBI
PAIMOHAIFHOTO JICTHPOBAHUS CTAaleH M POIb OTIACIBHBIX JICTUPYIOIIAX
aneMeHTOB. COBpEMCHHBIC TCHJACHIMM B OONACTH JICTUPOBAHHUS
MalIMHOCTPOUTENbHBIX cTajeil. CTand MOBBILIEHHON U BBICOKOU
00pabaTbIBaEMOCTH pe3aHueM. HwuskonerupoBaHnubie CTaJTH.
ILemeHTyeMEBIC, YTICPOIUCTHIC U JICTUPOBAHHBIC CTAIH, UX TCPMUICCKAS
0o0paboTka W TPUMEHEHHE. YIy4IlaeMble CTajld, TWIOBHIC BHJIBI
TepMHUYeCcKol 00pabOTKH M 00JMacTH mpuMeHeHUs. [IpyXKWHHBIE CTanu
obmero HazHaueHus. VX TepMudeckas o0paboTKa U CBOWCTBA, 00nacTh
npuMeHeHns. [1lapuKONOAIMMITHUKOBEIE CTalM WM WX TepMHYecKas

1,2

1,2,3

1,2,3




obpabotka. I'padurmzmpoBanas crajgb. BBICOKOMApPTaHIIOBUCTHIC
W3HOCOCTOMKHE CTalld W UX TepMHuueckas oOpadorka. Ilopoku
JICTHPOBAHHBIX  MAlIMHOCTPOUTEIBHBIX  cTaneil.  lcrnonb3oBaHue
JICTUPOBaHMSL Ui JKOHOMHHM METAJUIOB M TIOBBIIICHHS Ka4yecTBa
HPOTYKIIUH. BricokonpouHble MapTEHCUTHOCTAPCIOLINE
KOHCTPYKIMOHHBIE CTaiu. Bricokonpounsie crani. CocTaB U CTPOCHHUE
MapTEHCUTHOCTAPEIOMKX cTaned. TepMudeckast U XUMUKO-TEPMUAICCKAs
00pabOoTKa MapTCHCUTHOCTAPCIOIIUX CTAJCH.

Cranu, ycroilumBble NPOTHB KOPPO3HHM, H KapoCToiikue
CTAJTHU U CILIABLI.
Bunst KOPPO3HH. OcHOBHBIE MPUHIUIIBL CO3/1aHUs
KOPPO3HMOHHOCTOMKHIX cTanei. OOmas XapaKTePUCTHKA
KOPPO3HOHHOCTOMKHMX cTanell. XPpOMHUCTBIE HEpKABEIOLIUE CTalH.
XpOMOHHKEIEBEIE ayCTEHUTHBIC " ayCTEHUTHO-(hEepPUTHEIC
HEpXXaBCIOIINE  CTall. BBICOKONPOYHBIE CTalM  HEPIKABEIOLIHE
ayCTEHUTHO-MapTEHCUTHOTO M ayCTEHMTHOro kiacca. JKapocroiikue
(oxanmHocTolkne) craian. Koppo3noOHHOCTOWKHE CIUIaBbl HA HUKEIEBOU
ocHoBe. JXaponpounocts. OmpenencHue MEXaHUIECKHUX CBOHCTB MpH
BBICOKMX TeMIleparypax. XapaKTepUCTHKHA >KapompodHocTd. [lytm
HOBBIIIEHUs kaponpouHocTd. CTanu HEepAUTHOTO, MapTEHCUTHOTO H
MapTEeHCUTHO-()eppUTHOTO KJIaCCOB. XKaponpounsie CTaJn
AayCTEHHUTHOTO Kjacca C KapOMAHBIM W  HWHTEPMETAJUIHIHBIM
ynpouHeHneM. OOnacTH  NPUMEHEHUWs  JKapoIlPOYHBIX  CTaJew.
KaponpouHsle cIIIaBbI Ha XKEJIC30HUKENEBON U HUKEJIEBOH OCHOBAX.

1,2

1,2,3

1,2,3

HHCcTpyMeHTalIbHBbIe MAaTE€pPHAJbI: HWHCTPYMEHTAJIbHbIE W

ObICTpOpEXYLIHE CTAJH, TBEPAbIe CIVIABbI M peKylias KepaMHuKa,
cBepXTBepAbIe MaTepuaJbl, MaTepuabl a0pa3uBHBIX
HHCTPYMEHTOB.
Knaccupukanmus ©  MapKupoBKa HWHCTPYMEHTAJbHBIX  CTallei.
TpeboBaHMsT K WHCTPYMEHTAIBHBIM CTAJsIM M WX CBOWCTBA.
Tepmuueckass 00paboTKa WHCTPYMEHTANBHBIX craneil. Cramm as
U3MEPUTEIIFHOTO W PEXYIIETO HHCTpyMeHTa. WMHCTpyMeHTaJIbHBIC
CTalld JI1 XOJOJHOTO W TOpsSYero aeOPMHUPOBAHUS METAIIOB H
crutaBoB. Cramu  jans  QGopM  JHThS MOA  JAaBlcHHEM. Bwioop
WHCTPYMCHTAJBHON cTamu. TBepiaple IMOPOIIKOBBIC CIUIABBI IS
WHCTPYMEHTA.

1,2

1,2,3

1,2,3

10.

LiBeTHBIE METANIBI W CILUIABBI, HX CBOWCTBAa M HA3HAYEHWE;
MeTHbIe, ATIOMUHNEBBIE, THTAHOBBIE H IINHKOBHIE CIJIABBI.

CBoiicTBa M IPUMECHEHHNE AJTIOMUHHUS U €T0 CIUTaBOB. JlernpoBanue
ATIOMAHHUCBBIX CINIABOB: OCHOBHBIC JIETHPYIOIIME JJEMEHTHI, UX
BIMSHHAC HAa CBOWCTBA CINIABOB. 3aIlUTa AaTIOMHHHUEBHIX CIUIABOB OT
Kopposuu. [lepopMupyemble aJIOMHHHEBBIE CIIABHI U MX MPUMEHEHHE.
TeruioycToiunBhIE AIOMUHHEBBIE CIUIaBBl. Mapku JehOpMUPYEMBIX
ATIOMUAHUCBBIX CIUIABOB. JIWTCHHBIC aQJIOMUHUCBBIC CIUIABBI M UX
npuMeHeHrne. MapKu JINTCHHBIX alFOMUHHUEBBIX CILIABOB. [10pOIIKOBEIC
IIOMHHHUEBBIE CIUIaBBl. TepM00OpaboTKa aIIOMHHHUEBBIX CIIABOB M €€
BIMSHHAC HAa MEXaHUYCCKUE XapaKTCPUCTUKU cIu1aBoB. CBoiicTBa
MPUMEHEHUE MarHUs U €T0 CIDIaBOB. JIernpoBaHe MarHUCBBIX CIUTABOB!
OCHOBHBIC JIETUPYIOIINE 3JIEMEHTHI, UX BIMSHHE Ha CBOWCTBA CIUIABOB.
3amuTa MarHMeBBIX  CIUIABOB  OT  KOppo3uH. JluTehHble W
nedopMHupyeMBble aTIOMUHUEBBIE CIUIaBRI M WX TNpHMEHeHWe. Mapku
crtaBoB. TepMuueckass 00pabOTKa MarHMEBBIX CIUTaBOB. JlocTOMHCTBA 1
HEeIOCTaTKW MarHMeBBIX CIUIaBOB. CBOHCTBAa M NMpUMEHEHHWE THUTaHA H
ero cruiaBoB. Mapku criiaBoB. Tepmmdeckas o0OpabOTKa THTaHOBBIX
craBoB. [IpemmymmecTBa M HEJZOCTaTKM THUTAaHOBBIX CIDIABOB Mepen
JPYTUMH METAJIUTHYCCKUMH cTutaBaMu. CBOWCTBA M MPUMEHCHHUE MEITU U
e crumaBoB. Knaccudukamust MeaHbIX criiaBoB. JlaTyHHM, MX cOCTaB,
CBOWCTBa U MpUMeHeHUe. MapkupoBka IaTyHell. BnusHue conepxanus
IIMHKAa Ha CBOMCTBa JjaryHei. Tepmuueckas o0pabOTKa W METOMBI
YIPOYHEHHUs JaTyHei. BpoH3bl, MX cocTaB, CBOWCTBAa M IIpUMEHEHHE.
MapxkupoBka OpoH3. BimsiHue conepkaHusi 0JioBa M JICTUPYIOLIMX
3JIEMEHTOB Ha cBolicTBa OpoH3. TepMmudeckas oO6paboTka OpoH3.
TIOAUIMITHUKOBBIE CIUIABBI: TPEBOBAHUS K cmjiaBaMm, HX COCTaB,
CTpyKTypa. lloamMIHUKOBEIE CIUIAaBEI HAa OCHOBE OJIOBAa M CBUHIIA
(6a00uTHI), UX MAapKh W TpUMeHeHHue. [[oAIMUITHUKOBbBIC CITIaBbI Ha
OCHOBE QJTIOMHUHUS, IMHKA U APYTHUX METAJIIOB.

1,2

1,2,3

1,2,3




11. TyromjiaBkue MeTalabl U cIUIaBbl. O01Iasi XapaKTePUCTUKA. 1,2 1,2,3
CmnaBel ¢ '"3¢dexTom mnamsatu ¢opmbl'. CniaaBpl Ha OCHOBe
HHTEPMeTAJINI0B.

1,2,3

12 Hemeranauueckue wmarepuansnl. I[loaumMepsbl; cTpoeHme, 1,2 1,2,3
noauMepu3alus M MNOJUKOHAeHcauusi, cBoiicTBa. IlnacTmaccsl:
TepMoOMIaCTHYHBIE, TepMoOpeaKTHBHbIE, ra3oHamnoJHeHHbIe,
3J1aCTOMepPbI, pe3uHbI, KJIeH, FepMeTHKH.

OO0mrre cBecHUS 0 HEMETAIUTMICCKUX Marepuana. [lepcrekTHBBI
NPUMEHCHUST HEMETaJUTHYeCKuX MatepuanoB. CBoWcTBa W 00NacTu
npUMeHeHHUs 1iacTMace. Kimaccudukaiys NOJIMMEpPHBIX MaTCpPHATIOB H
UX OCHOBHBbIE CBOHCTBa. DU3MUECKO-XUMHYECKHE W MEXaHHYECKUE
CBOMCTBa IJacTMacc B 3aBUCUMOCTH OT TeMIepaTypbl. Bumisl
CBA3YIOIIMX U WX CBOMCTBa. HamomHurtenuw, ux Ha3HaYECHUE U BUJBI.
CpoiicTBa 1 00JacCTH NPUMEHEHHS TEPMOILIACTOB M PEaKTOILIACTOB C
Pa3IMIHBIMY HATIOHUTENSAMH. [ a30HaOTHEHHBIE IJIACTHKY.

CoctaB pe3uHbl, CTpOCHHE U cBoMcTBA. Kaydyku m mX CBOMCTBA.
OtBepaeHus (ByKaHH3AIM) KaydyKoB. Poyib HammoIHUTENeH B pe3nHax.
CaotlicTBa ¥ 00J1aCTH IPUMEHEHUS PE3UH.

Kiren Ha ocHOBe monmmepoB. MIX OCHOBHBIE CBOWCTBa M 00JIACTH
MpUMEHEHUs. ['epMeTHKM Ha OCHOBE MOJUMEpOoB. WX OCHOBHBIE
CBOWCTBA M 00JIACTH MPUMCHCHHSI.

1,2,3

13. Crek/10: HeopraHuyeckoe ¢ OpraHuvyeckKoe, CHTAJIbI, 1,2 1,2,3
MeTalJIHYecKHe CTeK.a.

Heopranuueckoe crekio. KBapiieBoe cTekiio, 6€30CKOI0OYHOE CTEKIIO,
ANEKTPOU3OIIAIUOHHBIC M 3JEKTPOIPOBOIAIINE CTEKIIA, MEHOCTEKIIO.
Opranndeckoe  cTeki0.  CTEKIOKPHUCTAIUMYECKHE  MaTepHalbl.
MeTtannmdeckue cTexia.

1,2,3

14. Kommno3unuonnsie MaTepuaibl. 1,2 1,2,3
Kiaccudpukanus KOMITO3UIIMOHHBIX MaTepHaoB, Oo6mas
XapaKTePUCTHUKA KOMIIO3UTOB 110 MEXaHH3MY YIPOYHEHHS, MPUPOIC
MaTepuana, MAaTpHIBl, MaTepuaga H BHJA BOJIOKOH, CXEMBI
apmupoBanus. OCHOBHBIE CBOWCTBa, oOmacth W 3(PPEeKTUBHOCTH
MPUMEHECHHUS] KOMITO3UIIMOHHBIX MaTePHAaJIOB B MAITHHOCTPOCHUH.

1,2,3

15. | OcHoBHBIE BUABI TOBpeXIeHWM netaneid MamuH. OCHOBBI 1,2 1,2,3
PAIOHAIFHOTO BBIOOpA METAJUIMYECKUX MATCPUANIOB M METOJIOB
YOPOUHEHHUS JleTajeld MallMH B 3aBHCHUMOCTH OT YCJIOBHI JKCIUTya-
TallMu TIpY 3aJJaHHOM pecypce.

1,2,3

4.3. HamMeHOBaHMe TeM NPAKTHYECKHUX 3aHATHI, UX cOdep;KaHHe U 00beM B yacax
[IpakTuueckue 3aHATUSA YUeOHBIM IJITAHOM HE MPETYCMOTPEHBI.

4.4. Tembl n conep:kanue JaOOpPaTOPHBIX padoT

Ne | Ne paspena HaumeHnoBanue J1a00paTOpHBIX padoT TpyroemkocTh

n/m | TMCUMIJIMHBI (4ac)

1. 2 CraTu4ecKue HCIIBITAaHUS Ha PACTHKCHHE.
HcnbiTanue Ha pactsbkeHue odpasios u3 cranu Ct 3 u
cTayu 45.

2

2. 2 OmnpeneneHre TBEPAOCTH METAIIOB U CILIABOB.
Ompenenenue TBepaoctu obpasmoB u3 cramum Ct 3
ctanu 45 no metony bpunemns.

3. 2 BnusiHue TepMo0OpabOTKH Ha TBEPAOCTh METAIIIIOB U
criaBoB. OnpesiesicHHe TBEPAOCTH 00pa3IOB U3 CTAN
Ct 3 u cranu 45 o merony PokBeiuia nmocie oTKura u
3aKaJIKH.

4. 7 CTpyKTypa KOHCTPYKIIHOHHBIX MaTepPHAIIOB.
MukpoaHanu3 CTPYKTypbl KOHCTPYKLMOHHBIX CTajei
45 u Cr 3.

Bcero
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5.Conep:xxaHue caMoOCTOATEIbHOI padoThI CTY1€HTOB.

1.

No
n/
I

TEMEI
CaMOCTOSITEIILHON
paboTsl

Conepxanue 3aJaHus

KOJIMYECTBO
qaCoB

Cocras, cTpoeHue,
CBOMCTBA, MIPUHIIUIIBI
Kiaccuukanmum
MaTepUaOB.

s 3agaHHOrO THIA AMArpaMMbl COCTOSIHUS €
ITOMOIIbI0 OCHOBHOM M JOMMOTHUTEIbHOM
JUTEPATYPHI BHITTOJHUTH aHAIU3 (Ha30BOTO
COCTaBa U CTPYKTYpHI cIiiaBoB. [1o yueOHHKY
W3YYUTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS
CTPYKTYPHI JTUTHIX, 1e(hOPMUPOBAHHBIX,
aMOpP(HBIX U TOPOITKOBBIX MAaTEPUAJIOB.

10

CrtpoeHnue u cBOMCTBa
YEpHBIX METAIIJIOB.

B cooTBeTcTBUU C JOMAITHUM 33/IaHUEM
coOpaTh JaHHBIC U U3YYUTh TPEOOBAHUS
HOPMATUBHOM TOKyMEHTAIIUW Ha U3/1EIus,
MOJIb3YSCh PEKOMEHJOBAHHBIMU UCTOYHUKAMU
Y 1ouckoM B MHTEpHETE.

10

KoHcTpyKnoHHbIe
MaTepHuaibl Ha OCHOBE
I[BETHBIX METAJIJIOB.

COop 1 CpaBHHUTEIIbHBIN aHAIN3 JAHHBIX 110
CIjlaBaM IBETHBIX METAJIJIOB B COOTBETCTBHUU C
MOJIyYE€HHBIM 3a/IaHUEM.

OcCHOBBI TEOPUH U
TEXHOJIOTHUHI
TEPMHUYECKON
00paboTKu

[IpoBectu UuTepuer-nouck CC-00pa3Hoit
JarpaMMsl AJ1s1 33JaHHOW MapKH CTallu.
BpInonHUTE aHaIU3 NIpEeBpalleHU ayCTEHNUTa
no CC-o0pa3Hoii quarpamme i 3a1aHHOM
MapKH CTalld, ONPEACTUTh KPUTHYECKYIO
CKOpOCTh 3aKaiku. OnpenenuTb MeCTO
TEPMUYECKOI 00pabOTKH B TEXHOJIOTUIECKOM
npolecce U3roTOBIEHUS 3arOTOBKH/ I€Taly,
napametpoB pexxuma TO, BEIOpaTh
obopynoBanue. U3yunts 0COOCHHOCTH
(bopMHpOBaHUS CTPYKTYPbI CBAPHOTO
COEJMHEHUS C TOMOILBIO JONOJHUTEIbHON
JUTEPATYPHL.

HeMmeramnmuueckue u
KOMITO3UIIMOHHBIC
MaTepHaIbI.

[lo npomomHuTenbHOW nHMTEparype, 0Oazam
JAaHHBIX  ITOMCKOBBIX CUCTEM BBI6paTB B
COOTBETCTBUM C 33JaHMEM [OJIUMEP WU
KOMHO3I/II_[HOHHBII>'I MaTcpuall JJIA
JeTaTN/UHCTPYMEHTa/pabodero opraHa
MamuHbl. [Io KOMMepYeCKOMy Ha3BaHUIO WIIU
MapKe TepMOoIIIacTa/ KOMIIO3UTa OIMpPENETUTh C
IIOMOIIIBIO SJICKTPOHHBIX 68.3 JaHHBIX
0COOEHHOCTH CTpOCHHS u CBOICTBa
MaTCpuaJioB, BUJ TOCTABKU XU HA3HAYCHUC.
W3yunth TBepable CIUIaBbl M CBEPXTBEpbIC
UHCTpYMEHTaJdbHble  Marepuaisl.  CoOparb
JMaHHble IS 3aMEeHbl MapKu Marepuajia B
COOTBETCTBUHU C 3a/IaHUEM .

OcHoBEHI BbIOOpa
MaTepuaia U METOJIOB
YOPOYHEHUS eTAICH
MallluH.

Hcnons3oBaTh HHOOPMAIIMOHHBIC PECYPCHI IS
BbIOOpa BHJa U COCTOSHUS  IOCTaBKH
METAJIONPOIYKIIMA B COOTBETCTBHE C TEMOU
nomamrHero 3amaHusi «OOocHOBaHWE BBIOOpA
MaTepuasia M TEXHOJOTUH TEepMOOOpadOTKH
JIETAIN MAIllUH / UHCTPYMEHTA.

Bcero yacoB ¢ yueTom nmoAroToBKH K dk3aMeHy (36 gac)

80
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6. YueOHO-MeTOAUYeCKOEe M MH(OPMAIITMOHHOE 00ecreyeHue TUCIIUTIIHHbI

a) OcHoBHAasA JUTEpaTypa

1. Bnacosa W.JI. MarepuanoBeaenue [DieKTpoHHBIN pecypc] : ydeOHoe mocobue / M.JIL.
BrnacoBa. — DNEKTpOH. TEKCTOBBIC NaHHbIE. — M. : Y4eOHO-METOIUYECKHil IIEHTpP IO
00pa3oBaHMIO HA JKEJIE3HOMOPOXKHOM TpaHcmopte, 2016. — 129 ¢. — 978-5-89035-922-3. —
Pexxum moctyna: http://www.iprbookshop.ru/57992.html

2. SpocnaBuea H.A. MarepuanoBenenue. JlaboparopHble WCCIEIOBAHUS H H3MEPECHUS

[DnexTpoHHbIN pecypc]| : yuebHoe mocoome / H.A. SpocnaBiieBa. — DJIEKTPOH. TEKCTOBBIC
naHHble. — MuHCK: PecnyOnukanckuii H”HCTUTYT npodeccroHanbHoro oopasosanus (PUITO),
2015. — 128 C. — 978-985-503-516-0. — Pexum JOCTyMa:

http://www.iprbookshop.ru/67651.html

3. AnexkceeB, B.C. MarepuanoBeaenue [DNeKTpOHHBIM yaeOHUK]: YueOHOe mocodue / AneKceeB
B.C., 2012, Hay4nas knura - Pexxum nocrymna:

http://iprbookshop.ru/6299

4. 2. bycnaeBa, E.M. MarepuanoBenenue [ DIeKTpOHHBIN yueOHUK]: YueOHoe mocooue / byciaesa
E.M., 2012, AirlluDp Menua - Pexxum nocryna:

http://iprbookshop.ru/735

5. 3. 3apem6o, E.I'. MarepuanoBeaenne [IIeKTPOHHBINH yueOHHUK]: YUeOHOe WILTIOCTPHPOBAHHOE
nocobue / 3apembo E.I'., 2013, VYuyeOHO-MeTOAMYECKHH LIEHTp MO 0O0pa3oBaHUIO Ha
JKETIE3HOOPOKHOM TpaHCHopTe. - 49 c. - Pexum nocryna:

http://iprbookshop.ru/16216

0) 1OMOJIHUTEIbHAS JIUTepaTypa:

6. .http://www.znanium.com/bookread.php?book=257400

Martepuanosenenue: YueoHoe nocodue ais By3oB / JI.B. Tapacenko, C.A. IlaxomoBa, M.B. YHunkosa, C.A.
I'epacumos; Ilox pen. JL.B. Tapacenko. - M.: HUL] Uudpa-M, 2012. - 475 c.: 60x90 1/16. - (Bsiciiee
obpazoBanme) ISBN 978-5-16-004868-0.

7.http://www.znanium.com/bookread.php?book=346579

Marepuanoseaenue: Ydeonoe nocobue / B.A. Ctykanos. - M.: UJI ®OPYM: HUL| Uudpa-M, 2012. - 368
c.: ui.; 60x90 1/16. - (ITpodeccuonanproe oopaszosanue) ISBN 978-5-8199-0352-0, 1000 k3.
Marepuanopenenue: Yueonoe nocooue//lasbiiosa M. C., Makcuna E. J1., 2-e uza. - M.: U1 PUOP,
HUIl UHDPA-M, 2016

B) IPOrpaMMHOe odecriedeHue

1. Onepaunonnas cucremaWindows.

2. Ipuxmanueie nporpammel Microsoft Office Professional Plus 2010 Russian (Word, PowerPoint,
Excel). Microsoft Open License Academic Ne 49042950

3. Mathcad 14.0 (Cuctema aBTOMaTH3alMA HH)KCHEPHO-TEXHUUECKUX PACUYETOB).

4. Foxit Reader (pa6ora c PDF-gaiinamn).

5. I'paduueckuii pegaktop «KOMITAC-I'PAOUK 13.X»

r) MeTOAMYECKHE YKA3AHUSA 1JI51 00y4aloMXCH 10 OCBOCHUIO MOAYJISl

1. Meroauueckue ykazaHusi K jJabopaTopHOW paboTe mo aucuuiuimHe «MATEPUAJIOBEJEHUEY.
I'maBarckux I'.H. 2018 r.
2. Meronuyeckue ykasaHusg K JaboparopHoil pabore mo auciuminuHe «TexHomorus

KOHCTPYKLMOHHBIX MatepuanoBy. ['maBarckux I".H. 2018 r.

3. MATEPUAJIOBEJIEHUE W TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MATEPUAJIOB. JlaGopaTtopHbIii
npakTukyMm. I'maBarckux I'".H. 2018 r.

1) 3JIEKTPOHHO-0HO0JIHOTEYHbIEe CHCTEMBbI M 3JIEKTPOHHBbIE 0a3bI JaHHBIX
12



1. DnexkTpoHHO-OMOIMOTeYHAs cucremMa IPRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks

2. DnextpoHHbld Katanmor HayuHo OuOmmorekun WxI'TY umenn M.T. KanamnukoBa Web
HUPBUC http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis 64.exe?LNG=&C21COM =F&I21DBN
=IBIS&P21DBN=IBIS

3. HauuoHnanbHas 3jIeKTpoHHAasi Oubauoreka - http://H30.pd.
4. Hayunasi 3exkTpoHHast oudmorexa eLIBRARY .RU —
https://elibrary.ru/defaultx.asp

7. MaTepuajibHO-TEXHHYECKOe o0ecrneyeHne MOy Ist

NoNo Haumenosanue 060pyoosanmvix yueduvix Kaburemos, 00vexmos 071 NPO8eOeHUst 3aHIMULL
i C nepeunemM 0CHOB8HO20 0O0PYO08aHUS
1 MynsTuMeauitabie JiekiuonHbie ayautopun 201 u 407. O6opynoBaHue: HOYTOYK,
IIPOEKTOP, PKPaH.
VYuebnas naboparopus matepuanoseneuus (aya. 01). O6opynoBanue:
Metautorpaduaeckuit Mukpockorn MUM-7 | TBepioMepsl 1J1s1 ONIPEACIICHUs TBEPIOCTH 110
> metony bpunemnsa, TK ans onpenenenus TBepoctu 1o meroay Poksenia, pa3peiBHast
MamuHa P-0,5, Metaiutopexxyiine HHCTPYMEHTHI, U3MEPUTEIbHbIC HHCTPYMEHTHI
(IWTaHTeHIUPKYIH, YTIIOMEPHI, STAIOHBI, IA0JIOHBI U Jp.), METAIOPEKYIIHUE CTAHKI
moxenert 1K62, 2H135, 6P82., mydenbnas neup.
Y4eOHble ayAUTOPUH IS TPOBEICHUS IPAKTHUECKUX 3aHATHH, TPYIIIOBBIX H
3 WHIUBUTYAJIbHBIX KOHCYJIBTAIMK, 000pYIOBaHHBIC JJOCKOH, CTOJIaMH, CTYIbsiMHu (ayma. 312,
405)
VY4eOHble ayAUTOPUHU [T OpTraHU3alUuU U POBEICHUS CAMOCTOSTENIbHOM paboThI
4 | CTYIeHTOB, 000OpPYIOBaHHBIE TOCKOW, KOMIIBIOTEPAMHU C BO3MOKHOCTHIO TIOJKITIOYCHHS K

cetu «MHTEpHET», CTONAMHU, CTYJIbsIMU (ayn 209).
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JIMCT yTBep:KIAeHus padoyed MPOrpaMmbl JUCHUILINHBI
Ha Y4eOHBbIU roJ

Pabouas nporpamma AUCHUIUIMHBI (MOAYJIS) YTBEPXKEHA HA BeJIcHUE yUeOHOTrOo
nporiecca B yueOHOM roay:

«COI'J/IACOBAHO»:
3aeedyrouull kageopotl,
200 omeemcmeenHou 3a PII/]
(noonuco u dama)

Yueonoiu

2018- 2019

2019- 2020

2020- 2021

2021 —-2022

2022 - 2023

2023 - 2024

2024- 2025
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IMacnmopt
(oHIa OLIEHOYHBIX CPEICTB
no aucuuiinHe «MarepuajiopeaeHue»

n/n

Pa3znen
MACIHHTLINHBI

Kon
KOHTPOJHPYeMOoii
KOMIIeTeHIIUH

HaunmeHnoBanmue
OLIEHOYHOI'0 CpelCcTBa

16.

Crpoenne  marepuanoB. Kpucrammmsamus
CTPYKTYpa METAJUIOB U CIUIABOB.

OIIK-1
IK-1

17.

JlnarpaMMbl COCTOSIHUSL CIUTaBoOB. Jledopmarus u
pazpyuieHue. Mexannueckue CBOMCTBa
MaTepHAaJIOB.

OIIK-1
IK-1

JlaGoparopnast pabota Ne 1
JlaGoparopnast pabora Ne 2
Jlabopatopnas pabora Ne 3

18.

CriocoObl  YIPOYHEHHWS ~ METAIOB U CIUIABOB.
Xenezo m ero crutaBel. JlmarpamMma COCTOSHUS
JKEJE30-IIEMEHTHT. Cramm: KJIacCU(UKAIIHS,
aBTOMaTHbBIE CTTH. YyryHbI: Oenbie U 0TOSIeHHEIE,
cepble, BRICOKOIPOYHBIE, KOBKUE YYTYHBI.

OIIK-1
IK-1

19.

Brmusaue  nerupyrmommx ~— KOMIIOHCHTOB — Ha
MpeBpalleHus, CTPYKTypy, CBOicTBa  cTayeil.
Teopus TEPMHUUECKON 00paboTKH CTaJIH.
JumarpaMMa  M30TEPMHUYECKOTO  TNPEBPAIICHUS
aycTeHUTa. BUnbl U pa3HOBUIIHOCTH TEPMHUYECKOM
00paboTKH.

OIIK-1
IK-1

Jlabopatopnas pabora Ne 4

20.

Buner Tepmudeckoii 00pabOTKH:  OTXKWT,
3aKajka, OTIYCK, HOopMajiu3aius. [loBepXHOCTHAs
3aKaJka.

OIIK-1
IK-1

YcerHblii ompoc

21.

XuMUKO-TepMudeckass 00paboTKka: IeMeHTaIus,
a30THPOBaHUE, HUTPOILIEMCHTALIHS, HOHHOE
a30THPOBaHUE.

OIIK-1
IK-1

YcerHblii ompoc

22.

VYraepoaucteie u JIETHPOBaHHBIC
KOHCTPYKIIMOHHBIC CTaJIH; Ha3Ha4YeHHe,
TepMHUUecKas 00paboTKa, CBOHCTBA.

OIIK-1
IK-1

23.

Cranu, ycTOHYMBBIE HOPOTHB  KOPPO3UH, U
XKApOCTOMKHE CTATH U CILIABHI.

OIIK-1
ITK-1

24,

HucTpyMeHTaIbHEIC MaTepHUaIbL:
HHCTPYMEHTAJbHBIE ¥ OBICTPOPEXKYIIHE CTally,
TBEepABIE CIUIaBBI W peXymas  KepaMuKa,
CBEpXTBEpIbIC MaTepHAaIBL, MaTepHajbl
a0pa3uBHBIX HHCTPYMEHTOB.

OIIK-1
IK-1

VYeTHbll onpoc

25.

IlBeTHRIE MeETA/UIBI M CIUIABBI, MX CBOWCTBA W
Ha3HaY€HHUE; MEIHbIE, AIIOMUHUEBBIE, THTAHOBBIE U
IIMHKOBBIE CIUIABEL.

OIIK-1
IK-1

YcrHblii ompoc

26.

TyromnaBkue Metamnasl M crutaBel. OOmmas
xapaktepuctuka. CrtaBel ¢ "¢ ¢pexToM namsTh
¢opmbr". CIutaBBl HA OCHOBE MHTCPMETAILIHIIOB.

OIIK-1
IK-1

VYeTHbli onpoc

27.

Hemerannuueckue Marepuansl. [lomumepsr;
CTpOEHHUE, MOJUMEPHU3AlUs U TOJIMKOHICHCAIHS,
cBoiicTBa. [lmacTmaccel: TepMoILIaCTUYHBIE, TEPMO-
pPEaKTHBHBIC, Ta30HATONHEHHBIC, 3JaCTOMEPHI,
PE3UHBI, KJIEH, TePMETHKH.

OIIK-1
IK-1

VYerHbli onpoc

28.

Creko: HCOPraH"n4eCKoC MU OPraHuvcCKocC,
CHUTAJJIbI, MCTAJINIMYCCKUC CTCKIIA.

OIIK-1
IK-1

29.

Komrmo3urninonasie MaTcpHralbl.

OIIK-1
IK-1

VYcrHblii ompoc
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Ilepeyenb ¢QopMupyeMbIX KOMIETEeHIMA NpuoOpeTaeMbIX B XoAe H3YYEHHS

AUCHUIIJIMHbI

Komnemenyuu

OIIK — 1 cnocoOHOCTh HMCIOIB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JCUCTBYIOIIME B IPOIIECCE
H3TOTOBJICHUSA MAIIMHOCTPOUTCIIbHBIX I/IB,Z[G.HI/Iﬁ Tpe6yeM0r0 KadyeCTBa, 3aJaHHOI'0O KOJIMYCCTBA
IIpY HaMMEHBIINX 3aTpaTax OOIIECTBEHHOTO TPY/a;

IIK — 1 crtocoOHOCTh MPUMEHSATH CIIOCOOBI PALlMOHAIBHOTO UCIIOIb30BaHUS HEOOXOIUMBIX BHJIOB
pPECypcoB B MAIlIMHOCTPOMUTENbHBIX MPOU3BOJCTBAX, BHIOMPATh OCHOBHBIE M BCIIOMOTATEJbHbBIE
MaTCpHraJibl I U3TOTOBJICHUSA HUX H3H€HHﬁ, CHOCO6BI pcaji3aniui OCHOBHBIX TCXHOJOTMYCCKUX
IPOLIECCOB, AHATUTHYECKHE M YHCICHHBIE METOJIbl NpHU pa3padOTKe HMX MaTeMaTHYEeCKHX
MoOJIeJIei, a TaK)KEe COBPEMEHHBIE METOABl Pa3pabOTKU MallOOTXOTHBIX, dHEProcOeperarnmx u
9KOJIOTMYECKH YUCTBIX MAITMHOCTPOUTEIBHBIX TEXHOJIOTHIA;

OIIMCAHME 2JIEMEHTOB ®OC

Texkyumui KOHTPOJIb YCIIEBAEMOCTH CTYJACHTOB
Tect Nel (0azoBbIe BONIPOCHI TECTA)

1. K kakoii rpynmne MeTa/uioB NPUHANJIEKUT KeJie30 U ero CriaBbl?
1) K TyronnaBkum

2) K uepabiM

3) K nuamarnernkam

4) K meTamiaM ¢ BRICOKOH yJIeTbHON TPOYHOCTHIO

2. Kakoii u3 npuBe/IeHHbIX HUKEe MEeTA/UI0B (CIUIABOB) OTHOCUTCS K YePHbIM?
1) Jlatynb

2) Koppo3noHHo-cTOMKas cTallb

3) babour

4) lypaimtoMuHBI

3. Kak Ha3pIBalOT MeTa/JIbI C TeMIEPATYypoill IUIABJIEHUS BbIllIe TeMIEPATyPhI
I1aBJIeHuskese3a? 1) TyronnaBkumu

2) biraropogabIMEI

3) YepHbimMu

4) Penko3eMenbHBIMU

4. K xakoii rpynmne MeTajJiIoB OTHOCUTCH BOJIb(ppam?
1) K akTunouam

2) K 6maropoaasiM

3) K penkozemenbHbIM

4) K TyromiaBkum

5. B kakoi 13 NpuBeleHHbIX HUKe IPYII COAEPKATCS TOJBKO TYTOIJIABKUE META/IbI?
1) Hukenb, anmtoMuHui

2) TutaH, akTHHUI

3) MonubneH, uupKoHUi

4) Bonbdpam, xene3o

6. K xaxoii rpynne MeTaJjioB (CIJIABOB) OTHOCUTCH MATHUIA?
1) K nerkonnaBkum.

2) K 6naropoaHbIM.

3) K nerkum.
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4) K penko3eMeabHbIM.

7. B kakoii U3 NpPUBECHHBIX HUKE TPYIII COEPKATCH TOJBKO JIeTKHe MeTaJIbI?
1) TutaH, mean

2) Cepebpo, xpom

3) AmoMHHUH, OJIOBO

4) Maruwuii, 6eprimii

8. B kakoii u3 npuBeIeHHBIX HUKE TPYNI COEPKATCS TOJBKO JIETKOMIABKHE METAJLIbI?
1) Unaunii, marauit

2) OnoBo, CBUHEI]

3) CypsMa, HUKEIb

4) IluHk, KOOANBT

9. YTo siBJIsSIETCS OAHUM M3 NPU3HAKOB METAJVIMYECKO CBA3M?
1) CxoMneHCUPOBAaHHOCTh COOCTBEHHBIX MOMEHTOB 3JIEKTPOHOB
2) O0pa3oBaHUE KPUCTAITUIMYECKON PEIIETKA

3) OGo0mecTBIEHNE BaJICHTHBIX 3JIEKTPOHOB B 00BEME BCETO Tela
4) HampaBiieHHOCTh MEKaTOMHBIX CBSI3€M

10. Kakoe cBOMCTBO MeTaJUIOB MOKeT ObITh O0BSCHEHO OTCYTCTBHEM HANPABJICHHOCTH
MEKATOMHBIX CBA3EH?

1) ITapamarneTusm

2) DIEeKTPONPOBOTHOCTh

3) AHM30TPONHOCTH

4) Bricokasi KOMITaKTHOCTb

11. Kakoii U3 NpU3HAKOB NPUHANJIEKUT HCKJIIOYUTEIbHO MeTajIam?
1) Merammmueckuii 6Jieck

2) Hannume KpuCTasinuecKon CTPYKTYPBI

3) Bricokast 311€KTpOIIPOBOAHOCTh

4) [Ipsimast 3aBUCUMOCTD 3JIEKTPOCONPOTHUBIICHHUS OT TEMIIEPATYPHI

12. Yem 00bsicHSIETCHA BbICOKAS TENJIONMPOBOAHOCTH METAJJIOB?

1) Haninunem He3anoaHEHHBIX OAYPOBHEN B BaJIECHTHON 30HE

2) B3zaumopeiicTBeM HOHOB, HAXOAIIMXCS B y371aX KPUCTATUICCKON PEIIeTKH
3) Hpeiidhom 31eKTpOHOB

4) HeckoMneHCMPOBAaHHOCTHIO COOCTBEHHBIX MOMEHTOB AJIEKTPOHOB

13. Yto Taxkoe nomen?

1) Ennnnna pasmepa METAIIIMYECKOIO 3€pHa

2) O6nacTh CHOHTAHHOW HAMAarHUYEHHOCTH (eppoMarHeTuKa

3) Bun nedexra KprCTaIINUECKOH CTPYKTYPhI

4) Y4acToK METaUTMYECKOT0 3epHa C HEHAPYIICHHOW KPUCTATHYECKON PEeIeTKOM

14. JI1s1 kakuX c1J1aBOB KOMIIOHEHTOB A U B xapakrepHo paBenctBo A(B) = B(A)?
1) st TBEpABIX PACTBOPOB BHEIPEHMSL.

2) st MEXaHHMYECKUX CMECe

3) s XUMHYECKUX COSTUHEHUH

4) JInst HeOTpaHWYEHHBIX TBEPJIBIX PACTBOPOB

15. Bo3moskna qu 100-nmpoueHTHAS KOHIEHTPAIMS PACTBOPSIEMOr0 KOMIIOHEHTA B pelleTKe
pacTBopuTesi?

1) Bo3mokHa B cuCTeME C XUMHYECKUMHU COCTMHCHUSIMU

2) Her
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3) Bo3MoykHa B cUCTeME MEXaHUYECKUX CMecei
4) Bo3MokHa B CUCTEME HEOTPAaHWUYEHHBIX TBEP/IBIX PACTBOPOB

16. Kak Ha3bpIBaeTcsl CTPYKTYpa, NMpeacTABJISIOIIAA c000il TBepAblid PacTBOp yrjepoaa B o-
KeJsiese?

1) [Tepnut

2) LlemeHTHT

3) ®eppur

4) AycteHur

17. Kak Ha3pIBaeTcsl CTPYKTYpa, NMpeAcTaBjasomas co00i TBepaAblii pacTBOp yrijepoaa B Y-
Kesese?

1) llementut

2) ®eppur

3) AycTeHur

4) Jlenebyput

18. Kak Ha3pIBaeTCH CTPYKTYpPa, NpeaAcTaBjIsIIoOmas codoi kapoun xeses3a - Fe3C?
1) ®eppur

2) AycTeHut

3) JleneGypur

4) llemeHTHUT

19. Kak Ha3bIBaeTcsl CTPYKTYpPa, NMpeacTABJASIOIIAsA c000i MeXaHUYeCKYI cMech Geppura u
neMeHTuTa?

1) [lepnut

2) d-dpeppur

3) AycTeHuTt

4) JleneOyput

20. Kak Ha3pIBaeTcsl CTPYKTYPa, NPeICTaBJIAIIAA c000ii MEXaHHYECKYI0 CMeCh ayCTEHUTA U
neMeHTura?

1) Ilepaut

2) ®eppur

3) JleneGypur

4) o-peppur

21. Ha kakoM y4acTKe JUarpaMMbl JKeJ1e30-IeMEHTUT MPOTeKAaeT IBTEKTOUIHAS peakumns?
1) B o6mactu QPSKL

2) B o6nactu SECFK

3) Ha nunuu ECF

4) Ha muaun PSK

22. Ha kakoM y4acTKe JHArpaMMbl KeJie30-1eMEeHTHUT NMPOTEeKAaeT IBTEKTHYECKAs peakuus?
1) Ha nuauu ECF

2) B o6mactu SECFK

3) B o6imactu EIBC

) Ha nmuanm PSK

23. Kakoii npouecc nporekaet Ha JuHuu HIB quarpaMmmel xesie30-yriaepoa?
1) UcuesatoT kpuctamisl o-pepputa

2) OGpa3oBaHue MepIuTa

3) [lepuTexkTUueckas peakus

4) 3aBepIiaeTcsi KpUCTAUTU3AIUS TOOBTEKTOMIHBIX CTajIei
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24. Kakasi U3 CTPYKTYPHBIX COCTABJISIIOIIMX >KeJIe30YIJIEPOAMCTHIX CIIABOB 00J1a7aeT NMpH
KOMHATHOM TeMIepaType Hau0oJbIIei NJIACTUYHOCTHIO?

1) Aycrenur

2) ®eppur

3) Llementur

4) Ilepaut

25. Kakasi U3 CTPYKTYPHBIX COCTABJSIIOIIUX KeJIe30yIJIePOAUCTHIX CIJIABOB 00J1aJaer
Hau0oJb1Iel TBEPAOCTHIO?

1) AycTeHut

2) Ilepaut

3) ®eppur

4) IlemeHTHUT

26. Cxoabko npoueHToB yriaepoaa (C) copepkurcs B yriepoaucToi 3a3BTEeKTONIHOM cTann?
1)0,02<C<0,8
2)4,3<C<6,67
3)2,14<C<43
4)0,8<C<2,14

27. KakoB CTPYKTYPHBIii COCTaB 3a3BTEKTOMJAHON CTAJIH NPHU Temneparype Huxe 727 °C?
1) JleneOypuT + NEepBUYHBINA IEMEHTHT

2) ®eppuT + TPETUUHBIN LIEMEHTUT

3) [lepnut + BTOPUYHBIN IEMEHTUT

4) ®epput + nepiaur

28. Kakue xej1e30yrj1epoaucThie CIIABBI HA3BIBAIOT YyryHAMHU?
1) Copepxamue yriepona 6omee 0,8 %

2) Cogepxamue yriepona 6omnee 4,3 %

3) Conepsxamue yriepoaa 6omnee 0,02 %

4) Conepxkamue yriaepoaa 6omnee 2,14 %

29. Kaxoii 4yryH Ha3bIBalOT 0ebimM?

1) B koTopoM Bech yriiepos WM 4acThb €ro COAEPKHUTCA B BUAE IpaduTa

2) B KkoTOpoM Bech yIiiepo HaXOAUTCS B XUMHUECKHU CBSI3aHHOM COCTOSTHUH
3) KOTOPOM MeTaJUTHYeCKasi OCHOBAa COCTOUT U3 (pepputa

4) B xoTOpOoM Hapsy ¢ TpaUTOM COAEPKUTCS JIe1e0ypUT

30. KakoBa ¢popma rpadura B 6esiom uyryne?
1) XnonbeBuHaS

2) B 6enom uyryHe rpadura Het

3) [llapoBugHas

4) IlnactuHuaras

31. B no3BTekTHYeCKHX Oe/IbIX YyryHax npu temmneparype Huxke 727 0C npucyTcTBylOT /Be
¢aszoBble cocTaBiaswIMe: HeMeHTUT U . Kak Ha3biBaeTcst BTopasi ¢pa3a?

1) ®eppur

2) AycTeHuT

3) JleneGypur

4) Ilepaut

32. B kakoM 3 NMepevYucJIeHHbIX B OTBETE CILUIABOB OJTHOM M3 CTPYKTYPHBIX COCTABJISIIOIIUX
sIBJISETCA Jiene0ypur?

1) 109BTEKTUUYECKHI OCIBIA YyTyH

2) Cranp npu TemMnepaType, BbllIe TEMIIEPATypbl IBTEKTOUIHOTO IIPEBPAILIEHUS
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3) ®eppuTHBII CEphIil UyTyH
4) TexHUuECKOE KENE30

33. Kak mno MHKPOCTPYKTYpe 4UYYryHa ONpeaeJAl0T ero BuI (cepblii, KOBKMHI,
BBICOKOIIPOYHBIif)?

1) ITo pazmepy rpaduTHBIX BKIIOUECHUT

2) ITo xapakTepy METaNINYECKO OCHOBBI

3) 1o ¢popme rpaduTHBIX BKIFOYCHUN

4) Io konuvecTBY rpaUTHBHIX BKIIOYCHHUN

34. Kak mo MHKpPOCTPYKType 4YyryHa omnpeaejsiioT ero BuJ ((peppurHbiii, (epputHO-
MePJIUTHBIN, ePJIUTHBIN)?

1) ITo pazmepy rpaduTHBIX BKIIOUEHHIH

2) 1o xonm4ecTBy rpadUTHBIX BKIIOUECHUN

3) ITo popme rpaUTHBIX BKIIOUEHUI

4) Tlo xapakTepy METaJUTHYECKON OCHOBBI

35. Kakmue kes1e30yriiepoaucThbie CIVIaBbl HA3bIBAKOT GepPUTHBIMUA YYyT'YHAMHU?
1) CrunaBbl, B KOTOPBIX Bech yriaepon (0omnee 2,14 %) Haxoaurces B Bujae rpadura

2) YUyryHsl, B CTPYKType KOTOPBIX HapsAIy € IEMEHTUTOM UMeeTcs peppur

3) CrutaBel ¢ eppUTHOM CTPYKTYpPOI

4) UyryHsl, B KOTOPBIX TpaUT HMEET MIIACTUHYATYIO HOpMY

36. CKOJIbKO COAEPKUT CBSI3AHHOIO yrjiepoaa GeppuTHbIH cepblil YyryH?
1)4,3 %

2) 0,0 %

3)2,14 %

4) 0,8 %

37. CKOJIbKO COAEPKUT CBSI3AHHOIO YIJIEPO/a NEePJUTHbINA cepblil YYyIryH?
1) 2,14 %

2)0,8 %

3)4,3 %

4)0 %

38. B kakoM M3 OTBETOB 4YYIr'yHbl ¢ OJMHAKOBOH MeTA/JINYECKOl OCHOBOH pa3MelleHbl B
NOpsiAKe BO3PACTAHUS NPOYHOCTH NPH PACTSKEHUU?

1) BoicokOmTpOYHBI—KOBKHUMA-CEPHINA

2) Cepblii-BbICOKOIIPOYHBINH-KOBKHM

3) KoBKui-BBICOKOTTPOYHBIN-CEPHII

4) Cepblii-KOBKUII-BBICOKOTIPOYHBII

39. Kakoii 4yryH noJIy4aT IyTeM AJHTEJIbHOr0 O0T:Kura 6e;10ro yyryna?
1) KoBkwuii

2) OtOencHHBIHI

3) Ceppwrit

4) BbICOKOTIPOUHBIH

40. Kakoii 4yryH moJy4amT nmyreM MoAU(GUUIMPOBAHUS KUAKOI0 pacliaBa MarHueM HJIU
uepuem?

1) Cepsniii

2) benbrit

3) BeicokonpouHbIii

4) KoBkwit
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41. YeM OTIMYAKOTCH KPHUCTAJIBI, BbIIEISIONIHECS B JAHHBIH MOMEHT OT BbII€JHBIINXCS
paHee, NMPH PABHOBECHOI KPHUCTAJJIM3AIUM CILUIABA CHCTEMbI C HeNpPePbIBHBIM PAIOM
TBepPAbIX PacTBOPOB?

1) Panee BrimenuBIIMECS] KPUCTAIUTBI OOTadye TYrOIUIABKUM KOMITOHEHTOM

2) CocTaB KpUCTAJIOB MEHSETCS OT KOMIIOHEHTa A 70 B

3) OTnuuus HET

4) Panee BbIICIMBIIMECS KPUCTAILTBI OOTa4e JETKOIIABKUM KOMIIOHEHTOM

42. Yem OTIMYAIOTCH KPHUCTALIbI, oOpasyloummecss IpPH [JaHHOH TeMmeparype OT
BbIACJUBIIUXCA paHee, NPH HEPABHOBECHOH KPUCTA/LUIM3ALMU CIJIaBa CHCTEMbI €
HeNpepbIBHBIM PSIIOM TBEepAbIX PACTBOPOB?

1) Panee BhigenuBIInecs: KpUCTAILIBI OOraue TYrormjiaBKUM KOMIIOHEHTOM

2) Panee BbIIENUBIIMECS KPUCTALIBI OOraye JerkomiaBKUM KOMIIOHEHTOM

3) B mporiecce kpucTamumsanuy COCTaB KPUCTAIUIOB MEHSETCS OT YHCTOro KoMmoHeHTa A 10 B

4) Otnuuus HET

43. Kak Ha3bIBaeTCsl CKIOHHOCTD (MJIH OTCYTCTBHE TAKOBOI1) AyCTEHHUTHOI0 3ePHA K POCTY?
1) OTmyckHast XpynKoCTh

2) HacnencTBeHHas Wiv IpUPOAHAs 36pHUCTOCTh

3 )AycTeHuzanus

4) [leiicTBUTENbHAS 36PHUCTOCTD

44. Kakue U3 nepevyncIeHHBIX B 0TBETAX TEXHOJOTHYECKHEe MPOLecchl ciaeayeT MPOBOAUTH €
Y4€TOM HACJIe[ICTBEHHOH 3epPHUCTOCTH?

1) Xonmonnast 06paboTka gaBieHuEM

2) Jluthe B necuanbie GOpMBI

3) Beicokuii oTyck

4) 3akaJika, OTXKHUT

45. Mertasiorpagpuyeckuii aHAJIU3 HACJEACTBEHHO MEJIKO3EPHHUCTOH CTAJW MOKa3ajl, 4YTO
pa3mep ee 3epHa HaxoauTces B npegenax 0,05 ... 0,08 mm. Kakoe 3epHo numeercst B BUAY?

1) deiicTBUTEIRHOE

2) HauansHoe

3) HacnencrBennoe

4) UcxonHoe

46. YUem 00bsicHSIETCSI, YTO TPOOCTHUT 00/1aaeT 00JIbIIeH TBEPAOCTHIO, YeM copouT?
1) ®opma IEeMEHTUTHBIX YaCTHI] B TPOOCTUTE OTIMYAETCS OT (POPMBI YACTHI] B COPOUTE
2) B TpoocTuTe MEHBIIIE TEPMUYECKHE HANPSKEHNUs, UeM B COpOUTE

3) TpoocTuT comepkuT O0sbIe (10 Macce) IEMEHTUTHBIX YaCTHII, YeM COpOUT

4) B TpoocTHTE IIeMEHTUTHBIE YaCTUIIBI O0JIee IUCIIEPCHBI, YEM B COpOHTE

47. Kaky10 KpUCTAJUINYECKYI0 pelIeTKy HMeeT MapTeHCHT?
1) Kybuueckyto

2) Iy

3) TeTparoHanbHyIO

4) 'K

48. Kak Ha3bpIBaeTcsl CTPYKTYpa, NpeAcTaBJIsI0Ias c000il nmepechbIeHHbIN TBepAbIi pacTBOp
yriiepojaa B o-xeJe3e?

1) Maprencut

2) LemeHTHT

3) ®eppur

4) AycreHut
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49. Kaxky1o cKopocTh OXJIaKACHHS NPH 3aKaJIKe Ha3bIBAIOT KPUTHYECKOM ?

1) MakcuManbHYI0 CKOPOCTh OXJIOKIEHHUS, NMPU KOTOPOM €IIe MPOTEKaeT pacrajl ayCTeHWTa Ha
CTPYKTYPHI IEPIUTHOTO THIIA

2) MuUHHMaQJIBHYIO CKOPOCTh OXJQXJICHUS, HEOOXOAUMYIO i TOJYYCHHUS MapTCHCUTHOM
CTPYKTYpPEI

3) MUHHMAaNIbHYIO CKOPOCTh OXJIAXI€HUS, HEOOXOAUMYIO JJis (PUKCAllMKM ayCTEHUTHOM CTPYKTYpPBI
4) MUHMMAIBHYIO CKOPOCTh OXJIQXK/ICHHUS, HEOOXOUMYIO JIJIS 3aKAJIKH U3JIENIUS TI0 BCEMY CEUCHUIO

50. KakoBbl OCHOBHBIE IPHU3HAKH MAPTEHCUTHOIO NPeBPAIleHUs ?

1) Inddy3noHHbI MeXaHU3M NPEBPALICHUS U 4YETKas 3aBUCHUMOCTb TEMIIEpaTyphl MPEBpaIEHUs
OT CKOPOCTH OXJIAKACHMS CIlJIaBa

2) 3aBUCUMOCTb IOJHOTHI NPEBPAIIECHUS OT TEMIEpPAaTypbl ayCTCHU3allMd U Mallble MCKaKeHUs B
KPUCTAJUIMYECKOM pelIeTKe

3) CnaGoBbIpaxkelHasi 3aBUCUMOCTb TEMIEpPATypbl NPEBPALEHUs OT COCTaBa CIUIaBa M Majble
HaINpsOKEHUsS B CTPYKTYpe

4) beznuddy3noHHBIN MEXaHU3M MIPEBPAIICHHS 1 OPUEHTHPOBAHHAS CTPYKTYpa

52. Kak BJusieT CKOPOCTh OXJAKIEHHMS TMPH 3aKaJKe Ha TeMIepaTypy HavaJja
MApPTEHCHUTHOIO NpeBpalieHus1?

1) Yem BbIIIe CKOPOCTh OXJIAKICHHUS, TEM HUXKE TEMIIEparypa

2) TemnepaTypa Hauajaa MApTEHCUTHOT'O IIPEBPAILIEHUS] HE 3aBUCUT OT CKOPOCTH OXJIAXKIACHHUS

3) Uem BbIlIE CKOPOCTH OXJIAXKIECHHUS, TEM BBIIIE TEMIIEpaTypa

4) 3aBucuMMOCTb TeMIIEpaTypbl Hadaja MapTEHCUTHOIO IPEBPAIICHUS OT CKOPOCTH OXJIAXKIACHUS
HEOJIHO3HAYHA

53. OT 4ero 3aBUCUT KOJUYECTBO OCTATOYHOI0 AyCTEHUTA?

1) OT TemnepaTypsl TOUEK Ha4aa U KOHIIA MAPTEHCUTHOTO NPEBPAILIEHUS

2) OT CKOpPOCTH HarpeBa Mpu ayCTCHU3AINH

3) OT 0AHOPOJHOCTH UCXOAHOIO ayCTEHUTA

4) OT CKOPOCTH OXJIAXKICHHS CIUTaBa B 001acTu u3rnoa C-o0pa3HbIX KPUBBIX

54. Kakoii Temmeparype (KakuM TeMIlepaTypaM) OTBeYalOT KPUTHYECKHEe TOYKH A3
7KeJIe30YIIePOANCTHIX CIIABOB?

1) 727 °C

2) 727 ... 1147 °C (B 3aBHCHMOCTH OT COZAEP KaHUS YIIepoia)

3) 727 ... 911 °C (B 3aBUCUMOCTH OT COJICpKAHUS YTIIEpPOIa)

4) 1147 °C

55. Yto o3Havaer Touka Ac3 ?

1) TemmepaTypHyIO TOUKY Haudaja paciaia MapTeHCHUTA

2) TemnepaTypHyIO TOUKY Hadajla IPEBPALICHHs AyCTEHUTA B MAPTEHCUT

3) TemnepaTypy KpUTHYECKOH TOUKH IIEPEX0ia NEPIUTa B ayCTEHUT P HEPABHOBECHOM HarpeBe
4) Temneparypy KpUTHYECKOM TOYKH, BBIIIE KOTOPOM TIpM HEPABHOBECHOM HarpeBe
JO9BTEKTOUIHBIE CTAJIM MPUOOPETAIOT AYCTEHUTHYIO CTPYKTYPY

56. Ha kakoii iuauun guarpaMmmbl coctosiHus Fe-C pacnosioskeHbl KpUTHYECKHe TOYKH Am ?
1) PSK

2) SE

3) ECF

4) GS

57. Kak Ha3pIBaeTcs TepMHUYeCKasi 00padoTKa CTaH, COCTOSIIAS B HArPeBe ee Bbille A3 Wiun
AT , BBIIep:KKe M IOCJIeyIoneM ObICTPOM OXJIaKICHHUH ?

1) Uctunnas 3akanka

2) [Monnas 3akanka
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3) Henonnas 3akanka
4) Hopmanu3zamust

58. Kakoii CTpPYKTYpHBIii COCTaB NMpPUOOpeTeT A0IBTEKTOMIAHAS CTAJIb MOCJIE 3aKAJIKH OT
TemIepatypsl Bbie Acl HO HuKe Ac3 ?

1) Maptencut + dhepput

2) IlepauT + BTOPUYHBIN LIEMEHTUT

3) MapTeHCuT + +BTOPUYHBIA LIEMEHTHUT

4) ®epput + nepiaur

59. Ot kakoii TeMneparypsl (t) IPOBOAAT 3aKAJIKY YIJIEPOAUCTHIX 323BTEKTOMIHBIX cTasei?
1) Ot tua 30 ... 50 °C Beime Am

2) Or tua 30 ... 50 °C amxe nunuu ECFauarpammel Fe-C

3) Or tua 30 ... 50 °C BbIIIe BTEKTHYECKOM

4) Ot t Ha 30 ... 50 °C Bpime 41

60. ITouemy nJis1 103BTEKTOMAHBIX CTajeH (B OTJIMYHE OT 32IBTEKTOMIHBIX) He MPUMEHSIIOT
HEMOJIHYIO 3aKAJIKY?

1) OGpa3yeTcst MApTEHCHUT C MaJIOW CTETIEHBIO MEPECHILEHUS YTIEPOIOM

2) OGpa3yroTcs CTPYKTYPbl HEMapTEHCUTHOTO TUTIA (COPOUT, TPOOCTHT)

3) N3nenue nmpokanuBaeTcsi Ha HEIOCTATOYHYIO TIyOHHY

4) B ctpykType, Hapsily C MApTEHCUTOM, OCTAIOTCS BKIIIOUEHUS hepputa

61. KakoBa Tremneparypa 3axkajku craau 50 (craas cogep:xut 0,5 % yruepoaa)?
1) 600 ... 620 °C

2) 810 ... 830 °C

3) 740 ... 760 °C

4) 1030 ... 1050 °C

62. KaxoBa Temneparypa 3axkajku crajau Y12 (craas cogep:xut 1,2 % yriue poaa)?
1) 760... 780 °C

2) 600... 620 °C

3) 1030... 1050 °C

4) 820 ... 840 °C

63. Ck01bKO NMPOLICHTOB YIJIEPOAa COAEP/KUTCS B MAPTEHCHUTE 3aKAJECHHOH cTajau Mapku 45
(ctaasb conepxur 0,45 % yraepona)?

1) 0,45 %

2)2,14 %

3) 0,02 %

4) 0,80 %

64. Yto Takoe 3aKaJIMBaEMOCTh?

1) 'myOuHa NpOHUKHOBEHHUSI 3aKaJICHHOM 30HBI

2) [Ipomecc oOpazoBaHust MApTEHCHUTA

3) CnnocoOHOCT MeTaiia OBICTPO MPOTPEBATHCS HA BCIO TIYOHHY
) CrtocoOHOCTH MeTasuIa MOBHIIIATh TBEPAOCTD MPH 3aKAJIKE

4

65. B yem cocrour otriumume crajgeir Y10 m Y12 (comep:kanme yraepoaa 1,0 m 1,2 %
COOTBETCTBEHHO), 3aKAJEHHBIX 0T TeMmneparypsl 760 °C?

1) B ctpykrype craBa Y12 Gombliie BTOPpUYHOTO IIEMEHTUTA

2) Otnuuuit HET

3) Maptencut crutaBa Y 12 conepxut OobIie yriiepoaa

4) Maprencur crinasa Y 10 qucniepcHee, uem Y12

66. Kax Bausier 00JIbIIMHCTBO JIETHPYIOIIMX 3JIEMEHTOB HA MAPTEHCUTHOE NpeBpalleHue?
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1) He BiusA0T Ha mpeBpalieHue

2) CaBuraroT TOYKM Hayaja U KOHLA IPEBPALeHNs K 0ojiee BBICOKUM TeMIepaTypam
3) CaBuraroT TOUYKM Havaia ¥ KOHIIA MPEBPAIICHUs K O0iee HU3KUM TeMIlepaTypam
4) CyxaroT TeMIepaTypHbIi HHTEPBAJI IPEBPAIICHUS

67. KakoBa KOHIEHTpPaUMs yrjepola B MapTeHCUTEe 3aKAJEeHHOW cTajum Mapku Y12 (crajib
conepxut 1,2% yraepoaa)?

1)-0,02 %
2)~0,8 %
3)~2,14 %
H~12%

68. UTo Ha3bIBAalOT KPUTHYECKUM JUaAMeTpom?

1) Auamerp uznenusi, Ipu 3aKajke KOTOPOro B LEHTPe 0OecreynBaeTCsl KPUTH- YecKas CKOPOCTh
3aKaJKu

2) MakcuManbHBIN TUaMETp U3eIUs, TPUHUMAIOIIETO CKBO3HYIO 3aKajIK

3) [luameTp uzaenus, mpyu 3aKajike KOTOPOTO B IEHTPE 00pa3yeTcs MOTyMapTeHCUTHAS CTPYKTYpa
4) MakcuMaJIbHBIA AWAMETP HM3JENHs, MPOKATMBAIONIETOCS HACKBO3b MPU OXJIAXKICHUHM B JTaHHON
3aKaJIOYHOM cpefe

69. Kak 3aBMCHT NPOKAJINBAEeMOCTb CTAJTH OT HHTEHCHBHOCTH OXJIAKICHHS NPH 3aKajKe?
1) B3anmocBs3b MeX/y HHTEHCUBHOCTBIO OXJIAXKACHUS U TPOKATMBAEMOCThIO HEOJHO3HAYHA
2) YUem MHTEHCUBHEE OXJIAXACHUE, TEM MEHbIIIE MPOKATNBAEMOCTh

3) IlpokanuBaeMOCTh HE 3aBUCUT OT HUHTEHCUBHOCTHU OXJIAXKICHUS

4) YeMm MHTEHCUBHEE OXJIAXKICHHUE, TEM OOJIbIIE MPOKATHBAEMOCTh

70. Pacnmosioxute 00pa3ubl €TaJIN, 3aKaJIeHHbIE B BO/Ie, B Macjie U HA BO31Y- Xe, 110 CTeNeHH!
yObIBaHMSI TJIYyOMHBI 3aKAJIEHHOTO CJIO0sl, eciu 00pa3el, 3aKaJIeHHbII B BOJe, HACKBO3b He
NPoKAJIHICS

1) B macrne - Ha Bo31yX€ - B BOJIC

2) Ha Bo3nyxe - B Maciie - B BOJE

3) B macrie - B Bojie - Ha BO3/IyXe

4) B Bozie - B Macye - Ha BO3AyXe

71. B 4eM cOCTOMT 3HaYeHHe CKBO3HOM NMPOKAIMBaeMOCTH cTajieii? CKBO3HOe NPOKAJINBaHUe
ol0ecreynBaer...

1) noBbIIEHHE TBEPIOCTH TEPMOOOPAOOTAHHOTO M3/ENHs, OJHAKO MPH 3TOM yJapHas BA3KOCTh B
CepALIEBUHE HUKE, YEM B HAPY)KHBIX CIIOSX

2) moy4eHue mnocie TepMooOpabOTKU 3€PHUCTHIX CTPYKTYP BO BCEM 00bEME M3/EHs U BBICOKHX
OJTHOPOJHBIX [0 CEYEHUIO0 MEXaHUUECKUX CBOMCTB

3) nonyyeHue OAMHAKOBOW TBEPIOCTH 110 CEUEHUIO U3/IENNS

4) cokpalleHue KOIMYECTBa OCTATOYHOIO ayCTEHUTA, YTO MPUBOAMT K MOBBIIICHUIO MEXaHUUECKUX
CBOMCTB CTaIu

72. Kak 3aBHCHT TBepIOCTb NOJYMAPTEHCUTHOH CTPYKTYPbl A0IBTEKTOMAHON CTajJM OT
KOHIIEeHTPAaIMu yrJjiepoaa?

1) Uem Gospiie yriaepona, TeM 00JblIe TBEPIOCTh

2) Yewm OombIie yriiepoa, TeM MEHbIIIE TBEPAOCTh

3) 3aBuCMMOCTb HEOJHO3HA4YHA. TBEPAOCTH MOJIYyMApPTEHCUTHOW CTPYKTYpBI ONPENEISAETCS TaKKe
XapakTepoM TepMOoOpabOTKH

4) TBepOCTh HE 3aBUCHUT OT KOHLIEHTPALUHU yriepoaa

73. Kak BJIMAKNT 00JbIIMHCTBO JETHPYIOIIHUX 3JIEMEHTOB, PACTBOPEHHBIX B ayCTeHUTe, Ha
NMPOKAJUBAEMOCTb CTAJIU?
1) VBenuuuBaroT NpoKaIuBaeMOCTh
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2) YMEHBIIAIOT IPOKAINBAEMOCTh
3) He Bnusir0oT Ha MpOKaIMBaeMOCTh
4) BnusiHue HeoqHO3HAUYHO. Bennka 3aBUCMMOCTD OT PEKMMOB OTITyCKa

75. YUem nocTuraercss CKBO3Has IPOKAJIUBAEMOCTh KPYIHBIX AeTajei?
1) MHOTOKpaTHOM 3aKaIKOi

2) IlpumeHeHneM MpH 3aKalike OBICTPOICHCTBYIOMINX OXJIaAUTENICH

3) O6paboTKOH MOCIe 3aKATKH XOJI0I0M

4) IlpuMeHeHHEeM 711 MX U3TOTOBJICHHUS JISTHPOBAHHBIX CTalIeH

76. Kak Ha3piBaeTcsi TepMHYecKasi 00pad0TKa, cOCTOSINIAsi B HArpeBe 3aKa- JIEHHOH CTaJIu
HIEKe Al BblIepIKKe U MOCJeAYI0IeM 0XJIaKIeHun?

1) Otxur

2) AycreHuzanus

3) Otyck

4) Hopmanu3zammst

77. Ilpu KkakoM BHIEe OTHYyCKa 3aKaJleHHOe Mu3/JejJde TMpUodpeTaeT HANOOJIBIIYIO
IJIACTHYHOCTD ?

1) I[Ipu HU3KOM OTITyCKE

2) IIpu BBICOKOM OTITYCKE

3) [InacTUYHOCTD CTau SABISETCS €€ MPUPOTHON XapaKTEePUCTUKOW U HE 3aBUCUT OT BHJIA OTITYCKa
4) Ilpu cpeaneM oTmycke

78. Ilpu KakoM BHJe TepMUYECKOH O00pPa00TKH MJOIBTEKTOMIHBIX CTajieli BO3HUKAIOT
3ePHUCTBIE CTPYKTYPbI?

1) Ilpu n3orepMuuecKoi 3aKaaKe

2) [Ipu 3akanke co CKOPOCTHIO BBIIIE KPUTUUECKON

3) [Ipu nosHOM OTKUTE

4) Tlpu oTnycke Ha COPOUT, UIIH TPOOCTUT

79. Kak BJusieT TeMIlepaTypa HarpeBa Nnpu OTILyCKe HA TBEPAOCTb M3/1eJUil U3 yIJepoaucTon
craau?

1) Bausitnue Temiepatypsl OTIyCKa Ha TBEPAOCTh HEOJHO3HAYHO

2) YeM BbIlIE TEMIIEpATypa HArpeBa, TEM BbIILIE€ TBEPIOCTb

3) Uewm BbIlIe TEMIIEpaTypa HArpeBa, TEM HUKE TBEPAOCTh

4) TBepIOCTb HE 3aBUCUT OT TEMIIEPATYpPbI OTIIYCKa

80. Ilpm kakoii TepMmuyeckod 00padoTKe yYriIepoaMcTOl cTanu Haubosiee BEPOATHO
o0pa3oBaHue CTPYKTYPbI 3ePHUCTOr0 copoura?

1) Ilpu HOpManu3anuu

2) [Ipu ynydmieHun

3) Ilpu 3akajike Ha MapTEHCUT U CPEAHEM OTIIYCKE

4) Ilpu 3akanke Ha cOpOUT

81. Kak Ha3biBaeTcsi TepMuuyecKkasi 00padoTKa, COCTOSIIANA U3 3aKAJKH U BHICOKOI0 OTIycKa?
1) Hopmanuzanus

2) Yayumenue

3) Chepounnuzanus

4) TlonmHas 3akanka

82. Kak BJiusieT OOJILIHIMHCTBO JIETMPYIOIIMX 3JI€EMEHTOB HA NpeBPAllleHUs B CTAJU MPH
oTmycke?

1) Caep>XuBarOT MPOIIECC MAPTEHCUTHO-TIEPIUTHOTO MPEBPAIICHHS, CABUTasi €r0 B 00J1acTh OoJiee
BBICOKHX TEMIIEPATYP
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2) He BnusioT Ha mpeBpallleHUsl PU OTIYCKE

3) CnBuramT npolecc MapTEHCUTHO-TICPIUTHOTO TIPEBpAIICHUs B 00JacTh Oojiee HU3KHUX
TEeMIEpaTyp

4) Y CKOpSIOT MapTECHCUTHO-TIEPIIMTHOE MTPEBPAIICHUE

83. Kak Ha3biBaeTcsi 00pad0TKa, COCTOSINIAN B JJIMTEIbHON BbIIEPKKe 3aKAJTEHHOI0 CIJIaBa
NMPU KOMHATHOM TeMIepaType WM NPH HEBLICOKOM Harpese?

1) Pexpucrannuzamms

2) Hopmanuzanus

3) Bricokuii oTmyck

4) Crapenue

84. Kak Ha3pIBaeTcsl TepMuYecKas 00padoTKa CTaJIM, COCTOSIIIAS B Harpese ee Bbilie A3 nin
AT , BbIIep:KKe M MOCJIeAYI0IIEeM OXJIaKIeHUU BMecTe ¢ Meubio?

1) Henonnslit oTxUT

2) [TonHbI OTRUT

3) PexpucTainu3aliMOHHbBIN OTKUT

4) Hu3zkuit oTKUT

85. Kakoii oTkur cjieqyeT MPUMEHHUTD ISl CHATHA 1e()OPMANUOHHOI0 YIIPOUYHEeHUA?
1) Pexpucrainu3aiioHHbI N

2) [onnsrii (ha3oByrO IEPEKPUCTATITU3ZAIUIO)

3) Chepounnuzupyromumii

4) Iuddy3nonubIit

86. KakoBa nenb 1u(p)(py3HOHHOI0 OTKUTA?

1) 'omorenu3zanus CTpyKTyphbl

2) CHsTHE HaAIIPSHKEHUH B KPUCTAJUTMIECKON pelieTKe

3) VnydiieHnue GpeppuTHON COCTABISIONICH CTPYKTYPBI

4) TlomydeHue 3epHUCTOM CTPYKTYPhI

87. Kak peryaupyior riiyOuHy 3aKaJIeHHOTO CJ1051 IPH HATpeBe TOKAMM BbICOKOI 4acTOThI?
1) Cuitoi Toka

2) THTeHCUBHOCTBIO OXJIAKICHUS

3) YacroToii ToKa

4) TunoM oxJTaKaaroen KuJIKOCTH

88. Kak Ha3piBaercsi TepMuueckasi o0pal0oTka cTajM, COCTOSIIIAs W3 Harpesa ee 0
AYCTEHUTHOI'0 COCTOSIHMS M MOCJIeAYIOIIero OXJIAkK/IeH!sl Ha CIIOKOITHOM Bo3/1yxe?

1) Uctunnas 3akanka

2) Yayumenue

3) HenousHbIHi OTKUT

4) Hopmanu3zammst

89. Kaxkumm o0coOeHHOCTSAIMHM JI0/LKHA 00J1aJaTh JAMArpaMMa COCTOSIHMSI CHCTEMbI
HACBIIIAEMBbIIl MeTaJlI - HACBIIIAKIIMA KOMIIOHEHT /JIsl OCYIIeCTBJCHHS XMMMKO-
TepMHu4YecKoil 00padoTkm?

1) XTO Bo3MOXHa TOJBKO MJIsi CHUCTEM, OOpa3yloIMX MEXaHWYECKHEe CMECH KpUCTaJUIOB
KOMIIOHEHTOB

2) JlomxHa OBITH BBICOKOTEMIIEpATypHasi 00JIACTh 3HAYUTEIHHONW PAaCTBOPUMOCTH KOMIIOHEHTA B
MeTajuie

3) XTO B03MOKHa TOJIBKO JJIsi CHCTEM, 00pa3yIoLX HeNPEPhIBHBIE TBEPIbIE PACTBOPHI

4) B quarpamme JOJDKHBI IPUCYTCTBOBAaTh YCTOMUMBBIE XUMUYECKUE COSAMHEHUS

90. Kakue u3 cmiaBoB cucrteMbl A-B MOryr ObITh NOABEPrHYThl XHMHMKO-TEPMHYECKOM
o0padoTke?
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1) CnunaBel, nexarue Mexay E 1 b, MOryT ObITh HaChIIIIEHBI KOMIIOHEHTOM A
2) CrunaBsl, JeKaIIue MKy a U C, MOTYT OBITh HACHIIICHBI KOMITOHEHTOM B
3) Bce crutaBbl MOTYT OBITH HACBIIIEHBI KAaK KOMIIOHEHTOM A, Tak U B

4) Hu oquH U3 crtaBoB HE MOXKeET ObITh ToaBepruyT XTO

91. Kak Ha3biBaeTcsi 00pad0TKa, COCTOSAIASL B HACHIIIEHNH MOBEPXHOCTH CTAJIM yIJepoaom?
1) LlemenTanus

2) Hopmanuzanus

3) Yinyumenue

4) lluanupoBanue

92. KakoBa KOHe4YHas LeJIb HeMEHTAMHU CTAJIu?

1) Coznanue MeNKO3epHUCTON CTPYKTYphI CEPALIEBUHBI

2) [ToBbITIIeHUE CONIEpKAHUS YTIAEPOa B CTATH

3) [lony4yeHue B u3A€IUU TBEPAOTO MOBEPXHOCTHOTO CJIOSI IPU COXPAHEHUH BS3KOM CEpJILIEBUHBI
4) YBenuueHHe MIacTUIHOCTH MTOBEPXHOCTHOTO CIIOS

93. Uto Takoe kapoOwopuszatop?

1) BemectBo, ciykaliee HCTOUHUKOM YIJiepoja Mpy LEeMEHTALUI
2) KapOuibl Terupyromux 3J1€MEHTOB

3) YcTpoiicTBO AJIs NOMyYEHUs TOIJIMBOBO3AYIIIHOM CPEbl

4) CMech yTIIEeKHUCIIBIX COJei

94. KakoBa crpykrypa au¢g@y3mMoHHOI0 CJI0fl, MOJYYEHHOIr0 B pe3y/jbTaTe LEeMEeHTALMHU
cranu? HaunHasi 0T NOBEPXHOCTH, CJAEAYIOT CTPYKTYPbI

1) meMeHTHT + MEePIUT; NEPIIUT; EPIAUT + Pepput

2) HeMeHTHT + (eppuT; nepaut; Gpepput

3) mepsut + Gepput; Gepput; hepput + HEMESHTUT

4) nepauT; NepaUT + +IIEMEHTHUT; LIEMEHTHUT + eppur

95. Uem oT/IM4YaeTCsi MAPTEHCHT, MOJYYEHHbIH MOCJIe 3aKAJIKN IeMEHTOBAHHOI0 U3/1eJIUs, B
CEepALIeBUHHBIX YYaCTKAX OT MAPTEHCHUTA B HAPYKHBIX CJIOAX?

1) B cepaneBuHe u3-3a HU3KOU mpokamuBaeMoe™ crajeil o0pa3yrTcsl CTPYKTYpPhl HEPIUTHOTO
THTIA

2) B HapyXHBIX CIOSIX MAPTEHCUT BBICOKOYIJIEPOAUCTBIN, B CEPALIEBUHE - HU3KOYTJIEPOAUCTHIN

3) B cepaneBune MapTeHCcHUTa HET

4) B HapyXHBIX CIOSIX MAPTEHCUT MEJIKOUTOJIbYATHIN, B CEPALIEBUHE - KPYITHOUTOJIHYATHIN

96. Kak HasbiBaercs 00pa0oTka, cocTOSIIIAS B HACHIINICHUHM NMOBEPXHOCTH CTAJM a30TOM H
YIJIEPOIOM B PACIUIABJIEHHBIX COJISAX, coaepkamux rpynmy CN?

1) HurponiemenTanus

2) Yayumenue

3) LlnanupoBanue

4) MoaudunmpoBanue

97. Kak Ha3bpiBaeTcsi 00padoTKa, COCTOAIIAS B HACHIIIEHUU MOBEPXHOCTH CTAJIM A30TOM H
yIJ1epooM B ra3oBoi cpeae?

1) HuanupoBanue

2) Vny4dienue

3) MoaudunupoBanue

4) HutpouemeHTauus

98. Kakue cTau Ha3pIBalOT LIeMEHTYeMbIMH ?
1) Beicokoyraepoaucteie (6omaee 0,7 % C)
2) BeicokonernpoBaHHbIE
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3) Huzkoyraepoaucteie (0,1 ... 0,25 % C)
4) Cpenneyrnepoauctsie (0,3 ... 0,5 % C)

Bomnpoce! 1151 3a1UThI JIa0OPATOPHBIX padoT

JlaGoparopHasi paGora 1. MapkupoBKa YIJepoaMCcTbIX CTajed M 4YYyryHoB. MapkupoBka
JIETHPOBAHHBIX CTaJIeH CIJIABOB

1. C kako¥ 1eJ1bI0 BBOAATCS JIETUPYIOUINE SJIEMEHTHI B CTaIN?

2. Kak BIHSIOT JIETHPYIOIINE JIEMEHTHI Ha TEMIIepaTypy MOJIUMOP(HBIX MPEBPAIICHUN B CTATU?

3. Kakue cTpyKTypHBIE KJIaCChl JIETMPOBAHHBIX CTaJIEH CYIIECTBYIOT?

4. Kak kiaccupuuupyroTcs CTalu 1O COCTaBy?

5. Kak knaccuduiupyrorcs craay 1o Ha3HauYeHUo?

6. HazoBuTe OCHOBHBIE KOHCTPYKIIMOHHBIC, HWHCTPYMEHTAJbHbIE CTadd M CIUIaBbl CO
CIIEUAJIbHBIMU CBOMCTBAMH.

7. YTo Ha3bIBaETCsl KPACHOCTOMKOCTHIO?

Jlaboparopnas padora 2. OnpeaejieHue TBEpPAOCTH METAJIOB H CIJIABOB

1.YT1o Ha3bIBaeTCS TBEPAOCTHIO?

2.Kakue 0oCHOBHBIE METO/bI 3aMepa TBEPJOCTH CYLIECTBYIOT?

3.B Kakux cirydasx moias3yrorcsa metosioM bpauemnsa? Poksenna? Bakkepca?

4. Kakas cymiecTByeT 3aBUCUMOCTh MEX/1y 3HaUYE€HUSMH YHCEI TBEPAOCTU U IIpeiesia IPOYHOCTH?

Jlaboparopnasi pabora 3. /lmarpaMMbl COCTOSIHUSI JBOWHBIX CILUIaBOB. JImarpammbl
COCTOSIHMSI IBOMHBIX CIVIABOB M BO3MOKHOCTH TEPMHUYECKOH 00padoTKu
. Uro Ha3pIBaeTCsA quarpaMMamMu COCTOSIHUS CILIaBOB?

. KakoBo Ha3zHaueHune AuarpamMm COCTOSIHUS CIIJIaBOB?
. HaSOBI/ITe OCHOBHBIC THUIIBI I[I/IanaMM COCTOSAHUA HBOﬁHBIX CIIJIaBOB.

. UTo Ha3bIBaeTCs JTUHUEH JIMKBUIYC?
. Uto Ha3bIBaeTCA TUHHUEHN CONUIYC?

. Uro Takoe ¢aza B crutaBe?
. Yto Ha3bIBaeTCSI MEXaHUYECKOH CMECHIO?

0 1 N Lk W N~

. [aiiTe onpeneneHne XMMUIECKOTO COCIUHEHHUS.

9. KakoBbl pa3nuuus MEXy TBEPAbIM PaCTBOPOM BHEAPEHUS U 3aMEIICHUA?
10. Yro Ha3bIBaeTCS IBTEKTUKOM, IEPUTEKTUKOM, SBTEKTOUA0M?

11. B kakoM HHTepBaJle TEMIIEPATyp IPOUCXOAUT IBTEKTOUAHAS peaKus?
12. Yro Ha3bIBaETCS AIOTPONHUEH W MOJTUMOpPu3Mom?

JlaGopaTtopnas padora 4. /luarpaMmMa cOCTOSIHUS KeJIe30yTJIePOANCTHIX CIUIABOB
1. Yro Takoe momumMopduzm?

2. Kakue nmomumopdHbie MOTU(PUKAIINH JKeJie3a Bbl 3HaeTe?
3. Uto Ha3bIBaETCS ayCTCHUTOM, (PEppUTOM, IEPIUTOM, IIEMECHTUTOM, JieAcOypuTOM?
4. Kakue crujiaBbl Ha3bIBAIOTCS CTAISIMU, YyT'YHAMM?

JlaboparopHasi padora 5. MUKPOCKONMYECKUI MeTO/l MCCIeOBAHUS MAaTEPHATIOB
1.3aBucsT 11 CBOMCTBA CIUIABOB OT UX CTPOEHUA?

2.4YT10 Ha3bIBAETCS MUKPOCTPYKTYpO?

3. C xako# 1IeNIbI0 U3y4aeTcsi MUKPOCTPYKTYpa MaTepuanoB?
4.Yto0 Ha3bIBaeTCsI MUKpouutndom?

5.B dem 3akiro4aeTcst mpoIecc U3roToBJICHHs MUKpouuda?
6.YT0 Ha3bIBaeTCsI 0ObEKTUBOM?

7.4YT10 Ha3bIBAETCS OKYISIPOM?

8. HazoBuTE OCHOBHBIE THITBI METAIIOTPAPUIECKUX MUKPOCKOTIOB.
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JlaGopaTropHasi padora 6. MUKPOCTPYKTYpa, CBOWCTBA U IPUMEHEHUE YYTYHOB

1. Yro Ha3bIBaeTCs 4yryHaMu?

2. KakoBo mpUHIUIIUANIBHOE Pa3IMyue B CTPYKTYpe O€JbIX, CephlX, KOBKMX M BBICOKOMPOYHBIX
YyryHOB?

3. Kak nosy4aroT KOBKUIA YyT'yH?

4. KakoBo npuMeHeHHe OeIbIX, CephIX, KOBKHX M BHICOKOIPOUYHBIX YyT'YHOB?

5. B yem npenMymecTBo U HEJOCTATKU YYT'YHOB TI€pE] CTAISIMU?

JlaGoparopHas padora 7. CTpoeHue, CBOMCTBA M IPUMEHEHHUE YIJIEPOAUCTHIX cTaJIei
1. Yro Takoe yriepoaucras craib?

2. KakumMu OCHOBHBIMHU CBOMCTBaMH 00JIa/Ial0T YTJIEPOJAUCTHIC CTATH?

3. KakoBa 001acTh NpuMEHEHHUS YIIIEPOAUCTHIX CTaIen?

Jlaboparopnasi pa6ora 8. CrpoeHue, cBOiicTBa U NPHMEHEHHE JIETHPOBAHHBIX CTajell M
CILIABOB

1. Kakolf XMMHYECKHI 3JIEMEHT 00ECHeuMBAET BBICOKYIO KOPPO3MOHHYIO CTOHWKOCTb CTald M B
KAaKOM KOJIM4eCTBe?

2. B yem CymHOCTb SIBJIEHUS MEKKPUCTAINIMTHON KOPpO3Uu?

3. UTo Ha3bIBAETCS KAPOMPOUYHOCTHIO U KAPOCTONKOCTHIO?

4. ITouemy JIETMPOBAHHBIE CTATTM UMEIOT OOJIBLIYIO POKAINBAEMOCTH?

5. Uem oOBsicHSIETCS BBICOKAsi M3HOCOCTOMKOCTD cTanu 1101°13J1?

6. KakoBa 0co6€HHOCTh TepMHUUECKOI 00pab0TKH OBICTpOpEKyILEi cTanu?

7. B 4yemM npenMyiiecTBa U HeIOCTATKU TBEPIBIX CIIJIABOB?

JlaGoparopnas padora 9. CTpyKTypa U CBOCTBA BETHBIX METAJLJIOB U CIJIABOB

1. B ueM oTiMume a-CIUIaBoOB THTaHA OT a-+/—CIUIaBOB?

2. Kako#i ynmpoyHstomnei TepMUIecKoil 00paboTKe MOKHO TIOJIBEPTHYTH (a+/)—CIutaBel TUTaHA?

3. Ilouemy OpoH3a B IUTOM COCTOSTHUH 00J1a/1a€T BHICOKUMHU aHTU()PUKIIMOHHBIMH CBOMCTBaMU?

4. KakuMu OCHOBHBIMH CBOWCTBaMH 00J1a/Iaf0T CHUTYMUHBI?

5. Kakum 00pa3oM MO>XHO TOBBICUTH HMPOYHOCTH JE(POPMHUPYEMBIX AIIOMUHHUEBBIX CILJIaBOB, HE
YIPOYHSEMBIX TEPMUUECKOU 00pabOTKOM?

6. Kakoii TepmMuueckoit 00pab0oTKON yIPOUHSIOTCS 1yPATIOMUHBI?

7. Kakue antudpukiimonssie crjiaBbl Ber 3Haete?

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB /Il IPOBeIeHNS IK3aMeHa

1. Ilenn u 3amaum kypca «MarepuanoBeneHue». Poib Hayku «MarepuanoBeieHHE» B YCKOPEHUU
COLIMAJIbHO-9KOHOMHWYECKOTO Pa3BUTHSI CTPAHBI.

2. MexaHudeckiue CBOMCTBa MaTepHalloB: TBEPAOCTb, IPOYHOCTh, yJapHas BSI3KOCTb,
CONPOTHUBIIEHUE YCTAIOCTH.

3. BumsiHHEe OCTaTOYHBIX HANPSHKEHWA Ha CBOWCTBA METAUIOB M CIUIABOB. [lyTW moBbIIEeHUSA
IIPOYHOCTH METAILIOB.

4. Ctpoenue MeTaJIOB. TUIBI KpUCTAUIMUECKUX pemeTok. Kpucramnorpaduyueckoe 0603HaUCHUE
ATOMHBIX IIJIOCKOCTEN U HallpaBJIeHUN. AHU30TPOIIHSL.

5. CtpoeHue peanbHBIX KpUCTAILIOB. Buabl 1epeKTOB U UX BIHMSIHUE HA CBOMCTBA METAIOB. THITBI
NUCIOKAILUN.

6. Hanpsoxenus u nepopmanuu. Ynpyras aedopmarnus. [Inacrudeckas aedopmarius.

7. MexaHu3M 1utacTHueckoi aedopmanun. BnusHue ruractuaeckoi AedopManny Ha CTPYKTYPY U
CBOMCTBA METAJUIOB.

8. Haknen. Bo3spar. [lonuronuzamnus. Pexkpucramimzamnusi.

9. Kpucrammsanus metamio. OOpa3oBaHHE B POCT KPUCTALTHYECKUX 3aPOIBIIICH.

10. Tepmuueckue KpUBBIE  OXJAXKACHHUS MPU KPUCTAUIM3ALMUU YHUCTHIX MeTaioB. DakTopsl,
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BIIMSIOIINE HA MPOLECC KPUCTATIU3ALUU.

11. Mogudunuposanue. CTpoeHne cTaibHOro ciutka. [TonmumopdHbie mpeBpaieHusl.

12. Cnnas. TBepable pacTBOPbI, XUMUYECKHE COEIUHEHUS, IBTEKTHUECKAsI CMECh.

13. JlnarpaMMbl  COCTOSIHMSI JIBOMHBIX CIUIAaBOB. MeETOJ IOCTPOEHMsI JAHMarpaMM COCTOSIHUS.
JnarpaMma COCTOSHMS C IIOJHOM pPacTBOPUMOCTBIO KOMIIOHEHTOB. JlMarpamma COCTOSIHUS C
OTPaHUYEHHON PaCTBOPUMOCTBHIO KOMIIOHEHTOB.

14. JlmarpamMmma COCTOSTHUSI ¢ OOpa3oBaHWEM HBTEKTHYECKOW KpucTtaum3anuu. [[uarpamma
COCTOSIHUS C 00pa30BaHUEM XMMHUYECKOTO COEIMHEHMS.

15. HepaBHoBecHast kpuctamuu3anus. JInkBaus.

16. JlmarpamMmma COCTOSIHHUSI JKese30-1leMeHTUT. KoMIOHEHTHI, (ha3bl, CTPYKTYPHBIC COCTABIISIONINE
CTaJIel U YyT'YHOB.

17. BousHue yriepojga M TIOCTOSHHBIX TpuMeceid Ha cBoicTBa cranedl. Knaccudukanms
YTJIEPOIUCTBIX CTAJICH.

18. Jlerupyrommue smneMeHTsI (00mue mousaTus). Kimaccudukamms 1erupoBaHHBIX CTaJICH.

19. Yyrynsl. CBOMCTBA U HA3HAYECHUE YYT'YHOB.

20. IlpeBpamienus cranu npu HarpeBe. PocT 3epHa aycrenuta. BnusiHnme pa3mepa 3epHa Ha
MEXaHUYECKHE U TEXHOJOTHYECKHE CBOMCTBA.

21. IlpeBparnieHus npu oxXJaxAeHUU aycTeHuTa. [lepauTHoe npeBpalieHue.

22. IlpomexxyTouHoe npeBpaleHre. MapTeHCUTHOE IIPEBPALIICHUE.

23. Tepmuueckasi 00padotka. OTxkur. Pa3HOBUIHOCTH OTXKUTA.

24. Hopmanuzanusi.
24. 3akanka crand. 3ammTa OT 00e3yrJiepOoXWBaHHWS W OKHCICHUS. 3aKaJOYHBIC CPEIbI.

3aKanmBaeMOCTh U IMPOKAJINBACMOCTD.

26. OTnycK CTaJu.

27.11oBepXHOCTHAS 3aKaJKa, BUJbI U 00JIACTH IPUMEHEHHUS.

28.0OcHOBHOE 00OpY/ZOBaHUE TEPMHUUYECKUX IIEXOB. MexaHu3alusl U aBTOMATH3AIMs TEPMHUIECCKON
00paboTKu.

29.XumuKo-TepMuueckas oopadboTtka cranu. [IoBepXHOCTHOE yIIpOYHEHHE.
30.KoHCTpyKIIMOHHBIE ~ CTanM  OOmlero  HasHadeHus. [peOoBaHMs, TpPEIbABIsSEMBIE K
KOHCTPYKLIMOHHBIM CTAJISIM.

31. Cranu 0OBIKHOBEHHOT'O KaueCTBa.

32. KauecTBEeHHbIE CTaJIH.

33.Cranu ¢ NOBBIIICHHON U BBICOKOW 00pabaThIBa€MOCTHIO PE3aHUEM.
34.Hu3Ko1erupoBaHHbIE CTANIH.

35. llemeHTyeMbI€ CTAJIH.

36. Yiy4diiaembie CTaIu.

37. IlpyXuHHBIE CTAJIN.

36. HlapuKOnoOAIUITHUKOBBIE CTAJIH.

37. BeICOKOITPOUYHBIE MAPTEHCUTHO-CTAPEIOIINE CTAIH.
38.MucTpymenTanbabie cTanu. Kinaccudukarms u cBoiCTBa.

39. Cranu gy pexxymux nHCcTpyMeHToB. Hetermocroiikue. TenmocToiikue.
40. lItamnoBsie cTanu.

41. Cranu njs U3MEpPUTEIbHBIX HHCTPYMEHTOB.

42. Tepaple cIUIaBbl U aIMa3HbIE HHCTPYMEHTHI.

43. )KaponpouHbI€ CIIJIaBBbl.

44 )KapocToiikue cruiaBbl, KOPPO3UOHHbIE CILIABBI.
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KPUTEPUU OLHEHKH YPOBHS OCBOEHUA KOHTPOJIMPYEMOI'O MATEPUAJIA

OIEHOYHBIE CPEJACTBA J1Jis1 IPOBEJAEHUSA DK3AMEHA

Onenka
Komnerenuu JeckpunTtopsl IToporoselit ypoBeHb OCBOEHUS YriryOoneHHbI yPOBEHh OCBOSHUS IIponBHUHYTBIN YPOBEHb OCBOCHHMS
«2» «3» «4» «5»
(HeynoBiers.) (ynoBuetBop.) (xopo1o) (oTIIMYHO)

OIIK — 1 cmoco6HoCcTh | 31 obmactu | He 3maer 3HaumTenbHOH | [IporpammHEBIii MaTepman ocBoeH, | IIpaBmma xmaccudukammn wmartepuanoB | [myOoko OCBOMI TpeACTaBICHUS O
HMCHOJb30BaTh OCHOBHBIC | TPUMEHCHHA 4acTu NporpaMMHOIO | HO JomycKaeT OLINOKH B | IpuMeHsieT 0e3 OmMOOK, YTO TMO3BOJIACT | KPUCTAIUIMICCKON CTPYKTYpE; CYHIHOCTh
3aKOHOMEPHOCTH, pasTHBIX MaTepuana, HeoOXOAUMOro | MIACHTH(UKAIMN MaTepUasIoB, | Ha MPAKTHKE SBIICHUN, MPOUCXOAALINX B CTPYKType
JeficTByIOIME B ;‘:;I;eﬁzggzlx TUIsL UIeHTHHUKALUA | ONMCAHUM ABJIEHUIL, | CBOOOIHO CIIPABIIATHC ¢ | mMaTepuana noj Bo3eiicTBEEM (AKTOPOB
1pouecce HSTOTOBIEHAA | o p MaTepHUalos; MPOUCXOIAMUX B CTPYKTYpE | MACHTU(QHUKANMCH W  ONpEACICHUEM | MPOM3BOICTBA U IKCIUTyaTalMHU; IIPaBHIIA
MAaIIUHOCTPOUTEIbHBIX N — XapaKTepUCTUKE SBJCHWI, | MaTepuaja [OJA  BO3ACHCTBUEM | Ha3HaueHUs: MartepuaioB. I[lokas3bIBaeT | cucTeMaTU3aLUU MaTepUaloB.
H3AeIui TpeGyeMoro npoxykunn, ux | MPOMCXOIAIIHIX B | (hakTOpOB IIPOU3BOJICTBA U | BBICOKMHA YypOBEHb 3HaHWH cymHOcTH | CBOOOIHO CIIpaBIISIETCS c
KauecTBa, 3aaHHOTO | cocras, CTPYKTyp€ Marepuasa HoJ | SKCIUlyaTaluH. SIBIICHUH, TPOHMCXOISIINX B CTPYKTYpE | WACHTHU(HKAIHMEH MaTEepHAIOB.
KOJINYEeCTBA IIPH | CTPYKTYpY, Bo3AelcTBHEM (pakTopoB | JlabopaTopHBIH ~ MPakTHKyM ¥ | MaTepuasa IoJ BO3IeHcTBHEM (akTopoB | JleMOHCTpHPYET 3HAHHE OCHOB CO3IAaHMUS
HaMEHbUIMX  3aTpaTax | CBOWCTBa, TIPOM3BOJICTBA W | 334aHUS  BBIIOJHEHBI, OINMOKH | MIPOM3BOJACTBA M OKCIUTyaTammu. JlaeT | cruiaBoB u KOMITO3ULIMOHHBIX
0OIIECTBEHHOTO TPY/A,; CI10CO0BL DKCILTyaTalluu. Her | ucnipaBnensl. KpaTKhue W TpaMOTHBIE OTBETBl Ha | MaTepuUaliOB.
K - 1 crnocoGocts | ©0paboTky; pe3yJbTaToB nabopar [TOCTaBJICHHBIC BOIIPOCHL. B uncuepnbIBaOIeM OTBETE HCIOJIb3YeT
MIPUMEHSATh CIIOCOOBI pador JOTIOJTHUTENbHEIE CBeJICHUS i
paluMOHAIBLHOTO CpaBHEHMsI MaTEPHUAJIOB.
HCIIOJIb30BaHUS 32 ¢usuueckyro | OcBoeHue Teoperndeckux | Teopermueckoe copepkanue Kypca | IIposBisier noHMMaHMe He TOJNBKO | TeopeTnueckoe — colepkaHHe — Kypca,
HEOOXO0ANMBIX BUJIOB | CYLIHOCTh W TIPUKJIQJHBIX BONPOCOB | OCBOCHO YacTHYHO, TOJBKO B | TEOPETHYECKOTO COJIEPKaHMSI Kypca, HO | HeoOXonumoe s OOBSICHEHHS CBS3U
pecypcos B | ABJICHHH, JUCUUILTAHBI HWKe | o0beMe YepHbIX MeTayutoB. OJHAKO | M NPUKIAJHBIX 3a/1a4, HAIPABJICHHBIX HA | MEXIY COCTaBOM, CTPYKTYpOIi,
MAaIIUHOCTPOUTEIbHBIX TPOUCXOMAIMHX | 116350r0BOTO YPOBHsI. | TIPOOEJBI HE HOCAT CYIIECTBEHHOTO | M3YYEHHME CBS3M MEXKIY COCTAaBOM, | CBOWCTBAaMH, TEXHOJIOTHEH IOJIyYEHUS U
NIPOU3BOJICTBAX, B Marcpuajax B HeyBepenno, ¢ OonpIIuMu | XapakTepa ¥ IMO3BOJSIOT PENIATh | CTPYKTYpPOW, CBOMCTBAMH, TEXHOJIOTHCH | 00pabOTKH TPaIMIIMOHHBIX MATCPUAIOB
BBIOMpAaTh OCHOBHBIE U ﬁ;ﬁ;ﬁﬂo}; crpa u | 34TPYIHCHUAMH TOIXOIMT | MNPHKJIA/IHBIC BONPOCHI Ul APYTHX | MOJNYYCHHS W OOpabOTKH KOHKPETHBIX | Ha OCHOBE YCPHBIX U LIBETHBIX METAIIOB
BCIIOMOTaTEIIbHbIE skcmtyatamn | K OOBSICHEHHIO CYIIHOCTH | KJIaCCOB MAaTEPHANIOB 110 TPUHIMITY | MaTepHAIIOB. OCBOGHO MOJHOCTBIO. Jlns  orBera
MaTepHuabl US| yspenuit 3 mux | M3YYEHHBIX B XOZIe | aHAJOTHIA. Nwmerot MECTO HCIIOJIb3YET
HU3TOTOBJICHUS HX | mop NPaKTUKYMOB HEJOCTaTOYHO [IpaBUJIbHBIE 3HAHUA u3 JIOTIOTHUTEIBHOM
U3JIENHH, crocoOkl | Bo3zeHcTBHEM 3aBHCUMOCTEI. (OpMyTHPOBKH TIpH OOBSCHEHUH JIMTEPaTypBhI, PHUMEPBI
pealu3aluy  OCHOBHBIX | BHEIIHHX OTBETOB Ha BOMPOCHI. LIeJIEHAPaBIEHHOTO U3MEHEHHUS
TEXHOJIOTHYECKUX axropos CTPYKTYpbl M  KOMIUIEKCA  CBOWCTB
HPOLIECCOB, (narpesa, METAJUIOU3AETHH.
aHAIUTUYECKHE y | OXSRACHHA,

JaBJICHU u
HHCIEHHBIE METOABL MPH | X
paspaboTke UX | oo e Ha
MaTeMaTU4YECKUX CTpYKTYpPY, @
MOICIICH, a TaKXC | cTpyKTyphl
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COBPEMEHHBIE ~ METOJBI
pa3paboTKu
MaJOOTXO/JHBIX,
sHeprocOeperamux U
SKOJIOTHYECKH  YHCTBIX
MaIIMHOCTPOUTEIHHBIX
TEXHOJIOTHH;

33 Ha | OrcyrcTByeT 0a3a 3HaHWI | YpOoBeHb 3HAHWH HE TO3BOJSIET B | B momHoi Mepe packpeiBaeT 3HaHHE | UeTKO ¥ TIOCIEAOBAaTENBHO H3JIaraeT
CBOMCTBA JUIL COCTaBIICHHsS OTBETA | MOJIHOMN Mepe OOBACHUTH | TeOpUH  (POPMHPOBAHMSA  CTPYKTYpPHI | COBPEMCHHBIE MIPEACTaBICHUS 0
COBpPEMEHHBIX | Ha BONPOCHl Omiera u | GOPMUPOBAHUS CTPYKTYpHI | CIUIaBOB B NPOIECCE KPUCTAIM3ALUKN U | ()OPMUPOBAHUM CTPYKTYpHl MaTepHana
METaTMYEeCKH | OOBSICHECHHS BIIMSHUS | CILUIaBOB B MpoLecce | IIACTHYECKON nedopmannm. Ha | mpn kpucrammmsanuu ¥ TNIaCTHYECKOH
X M | TEXHOJOTHH Ha CTPOEHWE | KPUCTAUIM3AIMM W IUIACTUYECKOW | MpUMeEpax CIMTKOB, OTIHMBOK, IMOKOBOK, | Aedopmammu. B xome  wm3noxxeHms
HEMETaJUTIeC | METaJUIOB. nedopmanuu. 3HaHMSA OTpaHUYEHBI | MIPOKATa 00BACHSET BIIMSHUE | TIPUBOANT MPUMEPBI BIISTHHE
KHX 3aBUCUMOCTSIMH, MHOJIYYEHHBIMH B | TEXHOJIOIMYECKHX IpeaeoB Ha | METa/Iypru4ecKux MpeaesoB, TUTCHHO
MaTepHuaos; MIPAKTUKYME. CBOlCcTBa METAJUIMYECKUX | M CBAapOYHOM TEXHOJIOTMHM Ha COCTaB,
KOHCTPYKLIMOHHBIX MaTEpUANIOB. CTPYKTYpY U CBOICTBa MaTepHaga u
H3JENusl.
VY 1Bb16upars He 3naer xapakrepuctuk | Ommbaetcss npu BeiOOpe ycioBuil | B yormdeckoil  mocienoBaTenbHOCTH | JleMOHCTpHUPYET MOHHUMaHHE CYIIHOCTH
MatepHalbl, MIPOYHOCTH,  TBEPJIOCTH, | UCIBITAHUS MaTePUAIOB U B | OOBSICHAET CHOCOOBI M pe3yibTaThl | METOJOB M NPUHLMUIBI  JIEHCTBUS
OLCHMBATE W | [aCTUYHOCTU M BA3KOCTH | OLIEHKAX XapaKTEPUCTUK | ONpENeNICHUs] IPOYHOCTH, TBEPAOCTH, | NPUOOPOB M MAIIMH, UCTIOJIb3YEMbIX JUIS
TIPOTHO3HPOBAT | \arepHalioB. He | mpounoctw, TBEPJOCTH, | IUIACTUYHOCTH u BSI3KOCTH | ONpEJENCHNs] U OLECHKH XapaKTePUCTHK
TOBCICHHC BBINOJIHUI 3alaHui | MIACTHYHOCTH u BSI3KOCTH | KOHCTPYKIMOHHBIX/ MHCTPYMEHTAIBHBIX | HPOYHOCTH, TBEPJIOCTH, IJIACTUYHOCTH U
x;;zl; If{agiKasOI; MIPaKTHKyMa. KOHCTPYKIIMOHHBIX/ MaTepHaoB. BSI3KOCTH KOHCTPYKIIMOHHBIX/
NpONYKIHH MO MHCTPYMEHTAIbHBIX MaTEPUAJIOB. WHCTPYMEHTAJIBbHBIX ~ MarepuanoB. B
BO3ICHCTBHEM OTBETaX HA  BOINPOCH  ITOKa3bIBACT
Ha HHUX yMeHHe CONOCTaBUTh  PE3YNBTATHI
Pa3IHYHbIX ncnbTannid. He momyckaer ommOok B
OKCIUTyaTalHOH OIIPEZICTICHNH BEIWYMH W Pa3MEPHOCTH
HBIX (JaKTOPOB; WH)KCHCPHBIX XapaKTCPUCTHK.
V2 wnaznauars | He yMmeer ouenuts | [lomyckaer ommOKku npu BbiOOpe | B orBerax Ha Bompocsl nokasbiBaeT | IlokassiBaer TIOJIHOTY 3HaHUll,
COOTBETCTBYIO | MaTepHaibl 110 CBOMCTBaM, | MarepuaioB. OJHAKO IIOKa3blBAa€T | YMEHHE  OLGHUTh  MaTepHajbl 10 | HEOOXOAMMBIX  aisi  0OOCHOBAaHHOTO
LIYIO OIpEeNIeNUTh YMEHHE COIOCTaBUTb pa3lIMuHbIE | CBOWCTBAM, OINpPENEIUTh HEOOXONMMBIH | BbIOOpa WM  3aMEHBl  MaTephajioB.
00paboTKy HEOOXOAMMBIH JUIs BBIOOpa | MaTepHalbl o 3aJaHHBIM | A7l BhIOOpa MaTtepuaia InepedeHs | Mcmomesyer MOJIHBII TepeyeHb
VTS MaTepuana NePEeUYEeHb | KPUTEPUSIM. HH)KEHEPHBIX XapaKTEepUCTUK | MHKEHEPHBIX XapaKTepUCTUK
MOJy4eHUs HMH)KEHEPHBIX KOHCTPYKIIMOHHBIX/ MHCTPYMCHTAJIBHBIX | KOHCTPYKIMOHHBIX/  ()yHKIIMOHAIBHBIX
3aJaHHBIX XapaKTEPUCTHK MmarepuanoB. be3 ommbok comocraBisieT | MaTtepuanoB. B oTBeTax Ha BONPOCHI
CTPYKTYp  H | KOHCTPYKIIMOHHBIX/ MapKu M XapaKTePUCTHUKH CBOICTB C MX | MOKa3bIBAE€T  YMEHHE  CONOCTaBHTh
CBOWCTB, HMHCTPYMEHTAIIbHBIX CTaHAAPTHBIMHA 0003HAUCHHUSIMH. pasnuuYHbIE MaTepHalbl 10 33TaHHBIM
obecrieynBar0 | MaTepHAIOB. KPHUTEPHSIM.
mUX
HAJIe)KHOCTh
IPOAYKIUH;
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VY2 BeiOupars | OTCYTCTBYET 3HaHWE | 3JHAHWSA HAa3HAUCHHS MaTepuanoB | J[eMOHCTpUpYeT  BBICOKMHA  YpOBEHH | JIOTHUECKM CTPOMHO CBS3BIBACT 3HAHHE
CITOCOOBI NPUHIUIIOB IPUMEHEHUs | OrpaHUYEHbl cTajnsiMu. Jlomyckaer | 3HaHMS JIOKYMEHTAJIFHOTO | Pa3iIHIHBIX KJIaCCOB u BUIOB
BOCCTAHOBJIEH | TPaIULMOHHBIX omuOKH B OOOCHOBAaHMHM MAapKH | IPEICTaBIICHH JTAaHHBIX 0 | MeTaIUTHYEeCKIX MaTepHaioB c
us W | MaTepuajoB B JCTAIAX W | CTalM /  YyryHa, TPOSBISAET | KOHCTPYKIMOHHBIX MaTepuayaxX. | IPaKTUKOW NPUMEHEHHS B OTPAaCIHH.
YIIPOUHEHUS y371ax U3JeNun HeNoJHOe 3HaHWe TpeboBanmii | IloHmmaer TpeboBanus | [IpuBomuT TIPUMEPBI MIPUMEHECHUS
OBICTpOM3HAII NIPOU3BOJICTBA CPEICTB | TEXHOJOIMUECKON JOKYMEHTALMU K BUAY | MAaTEpHUaoB U U3IENHUN B y3jaX CpEICTB
HBAIOLIUXCSI MEXaHHU3auH. [IOCTaBKH, CBOWCTBAaM U Mapke MexaHu3anuu. JleMOHCTPpUPYET BBICOKUIA
MOBEpXHOCTEN KOHCTPYKIIMOHHOTO/ YpOBEHb 3HAHUS PEMOHTONPUTOTHOCTU
JleTaneu; MHCTPYMEHTAJILHOTO MaTepuaa. MaTepHaioB U JieTalleH.

H1  maBeiku | OtcyrcTByeT 0a3a 3Hanuii | COOTBETCTBYIOIIME pa3ielibl Kypca | [lokaspiBaeT XOpOIIUi YpOBCHb I'my0oKO ¥ MPOYHO YCBOWJI MIPHUKIIATHEIC
BEIOOpa JUTSL ONIPENICICHUSI MECTA U | OCBOCHBI. MOJITOTOBKH; YMEHUE BEIOUPATH PEXKUM BOIIPOCKHI TEPMUIECKOit 00padoTku. [1pu
MaTepHuagoB pexxuma TepmooOpadoTku | JlomyckaeT HETOYHOCTH B TEPMHUYECKON 00pabOTKH 1Jist pa3paboTKe MPOCKTa yMEET ONPEICIUTh

N Ha3HA4YCHUA
nux

B TEXHOJIOTHYECKOM
MapuIpyTe U3roTOBICHUS

OTIpe/IeJICHUH MECTa U PeKHUMa
TepMOOOpPabOTKH B

OIIPEACIICHHOTO U3CJINA 1 MapKU
marepuala, OOBSCHATH 3aBUCHMOCTD

MECTO M PEKUM TepMOOOPabOTKH B
TEXHOJIOTHYECKOM MapuIpyTe

00paboTKH; JIeTajIN/3arOTOBKH. TEXHOJOTHIECKOM MapIIpyTe CBOKCTB MaTepHaJIOB OT BHIA U HM3TOTOBJICHUS/PEMOHTA CTaTHLHOU
CooTBeTCTBYIONTHE HM3TOTOBJICHHUS JICTaIH/3arOTOBKH. rapaMeTpoB TEXHOJOTHIECKOTO neraan/3arotoBky. C IOMOIIBIO 3HAHUH
3a/TaHUS IPAKTHKYyMa H nporiecca. OTBETHI CBHACTEIHCTBYIOT O HOPMAaTHBHO-TEXHUYECKOU
caMoCTOsTeIbHAs paboTa MTOHVUMAaHHUH TEOPUH TEPMOOOPAOOTKH, JMIOKYMEHTAIMU ¥ TOTIOTHUTEIbHON
HE BBIIOJIHEHEI YMEHHUE HCIIOJh30BaTh UATPAMMY JIUTEPaTypbl 000CHOBHIBACT U3MCHEHHS
HU30TEPMHYCCKOTO PEBPAICHHUS TEXHOJIOTHH MIPH U3MCHCHHUU
ayCTCHHTA B pa3pabOTKe TEXHOJIOTHH. CEpUIHOCTH MPOU3BOJICTBRA,
TUTIOpa3Mepa JICTAIH WIH MapKH CTAJH.
H2  HaBeiku | He  ymeer  0oOBscHUTH | 3arpynHsercs peurats | [Ipu pa3paboTke TPOEKTHBIX perreHuid | [aer pa3BepHYyTHIC 00BSICHEHUS.
U3MEPEHUS BBIOOp MaTepualia JUIA | MHOTOBapHAHTHEIC 3a/lauM | MOKa3bIBAaeT yMEHHE ompenenuth U | [loHnManue BOIIpOCa MOBBIIICHUS
H3HOCA, THTIOBOM JIETAJIM, OIICHHUTH | MPOCKTUPOBAHMS M TPOU3BOJACTBA, | OOBICHSICT BIIMSTHUC TEXHOJIOTUU | JOJITOBEYHOCTH TTOAKPETIISET Ha
TBEPIOCTH U | €€ CBOWCTBA. OTpaHUYUBASICH MIPaKTUKON | oOpabOTKM Ha  CBOHCTBA  THIIOBOH | MpUMepe W3ACTUH W3 CTAIM W YyryHa,
IePOXOBATOCT TIPUMEHECHHSI TPaJAWIMOHHBIX | JETajH, ee HaJIC)KHOCTh ¥ | aJIOMAHHMEBBIX CILJIAaBOB U IIJIACTMACC.
u MaTepHaIOB ¥ TEXHOJIOTHH. JIOJITOBEYHOCTb.
ITOBEPXHOCTEH
3amura PaGora BeimonHeHa meHee | Pabora BeimosHeHa Oosiee ueM | Pabora BhIMOJHEHA B MOJHOM 00beMe, | PaboTa BBINOJHECHA CAMOCTOSTCIBHO M B
JagopaTopH | 4eMm Ha MOJIOBMHY, | HAllOJIOBUHY, HO  BBITMIOJHEHHAS | HO ecTh MTOTPEITHOCTH B | MOJIHOM 00BEME C  COONIOJACHUEM
BIX padoT BBIMOJIHCHHBINT 00BEM HE | 4acTh Pa0OTHI IMO3BOJSCT CHENATh | MMOCICIOBATEIBHOCTH WIIN B | HEOOXOAUMOI1 MMOCIEAOBATENHHOCTH, HET
MO3BOJISIET clenaTh | MPaBWIBHBIC BBIBOJABI; HMMEIOTCS | O(OPMIICHHUHM; TOMYIIEHBI 2-3 HemoueTa; | OmuOOK B OQOPMIICHUH, HPUMCHCHUE
BBIBO/IBI U | omwuOKu, He OoJiee 4-5 HEIOUETOB B | IPUMCHCHHUE 3HAHWA B CTAaHJAPTHOW | 3HAHWW B HOBOW CUTYallHH
MPOJIEMOHCTPUPOBATH odopmiicHHA CUTYyaIlH
IIOHUMAaHHE CYIIHOCTH
BBINOJHICMOM
JIeATEeIbHOCTH
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