denepabHOE TOCYIAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE

[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
Vipopmaums o Bragensie: «JaTbHEBOCTOUYHBIM 1
®NO: Menewko NMiogmuna AHaToNbeBHaA
[LlonxHocTb: 3amMecTuTenb AupekTopa no y4ebHol pabote
[Jlata no;ﬁicaHMﬂ: 27.10.2023 16:03:36

UMOPCKHU MHCTUTYT KEIJIC3HO/I0}
YHuKanbHbl NPOrpaMMHbIN KNOYW

7f8c45cd3b5599e575ef49afdc55‘3£@‘f§32‘§%‘[0 obpas

BBICIIETO 0Opa30BaHUS

(IBT'YIIC)

OCYIapCTBEHHBIN YHUBEPCUTET ITYTEH COOOIICHUSI

DO’KHOTO TpaHcHopTa — ¢pummai ¢peaeparbHOro rocy1apcTBEHHOIO
OBaTEIHHOTO YUPEIKICHHS BBICIIETO 00pa30BaHUS

«HastbleBocToUHbHIFOCYAAPETBCHHBI YHUBEPCUTET MyTEH COOOIIEHUS» B T. Y cCypuiicke

(ITpumI KT — puman ABI'VIIC B r. Yccypuiicke)

YTBEPXIAIO

3am. qupekropa o YP
[MpuMIDKT — dmmmana ABI'YIIC B

4

. YccypHiicke

% //f/ 7 Menemiko JLA.
A

[;

PABOYAS ITPOT'PAMMA

MaTepuajioBeJleHMEe H TEXHOJOIUsl KOHCTPYKIMOHHbIX MATEPUAJIOB

s criermanbHocTH 23.05.03 [ToABMKHOM cOCTaB KENE3HBIX JOPOT

cricouain3anus: QHGKTpI/I‘leCKI/II\/’I TPAHCIIOPT KCJIC3HBIX JOPOT

CocraBuTenb: K.I.H., 1o1eHT, Komapos A.Il.

OO6cyxaeHa Ha peIMEeTHO-MeToarndeckor komuccuu ®BO

ITpotokom Ne 05 ot 11.05.23

O6C}’)KI[6H3 Ha 3aCCAaHuH MCTOAUYECC

ITporoxon Ne 07 ot 07.06.2023

koi komuccuu [pumI KT

r. Yccypuiick
2023 .

01.06.2023 r.



Pabouast nporpaMma IUCIMIUIMHE MatepranoBeieHHe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHaIoB

paspaborana B cootBeTcTBUM ¢ PI'OC, yTBEp ! ICHHBIM NMpHUKa30M MUHUCTEPCTBa 00pa3oBaHus 1 Hayku Poccuiickoit @eneparu
or 27.03.2018 Ne 215

Kpanmudukarus HHKeHep MmyTeil coo01eHns

®dopma o0ydeHHS Oo4Hast

OBBEM JUCHUIIVIMHBI (MOAYJISA) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHWYECKHUX YACOB, BBIAEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCS C
NMPENOJIABATEJIEM (ITO BUJAM YUEBHBIX 3AHATHIT) 1 HA CAMOCTOATEJIBHYIO PABOTY
OBYYAIOIIHUXCA

OO0w1as Tpy10eMKOCTh 73ET

YacoB 1o yuyeOHOMY TUIaHY 252 Bupl KOHTPOIIST B CEMeCTpax:
B TOM YHUCJIC: 9K3aMeHsbl (cemecTp) 2,3
KOHTaKTHas paboTa 88
CcaMOCTOsTeNIbHAs paboTa 92
4acoB Ha KOHTPOIIb 72

PacnpepeneHue yacoB AMCLUNIIUHBLI MO cemecTpaMm (Kypcam)

Cemectp
(<Kypc>.<Cemec 2(1.2) 3(2.1)
Tp Ha Kypce>) Hroro
Henens 16 5/6 17 5/6
Bun 3ansaTuii i Po | vo | po | v PII
Jlexuun 32 32 |16 |16 |48 |48
JlaGopatopHsie 16 16 |16 (16 |32 |32
Kontpons 4 4 4 4 8 8
CaMOCTOSTEIbHOM
paboThI
B tom uncne unT. |10 10 10 |10
Htoro ayn. 48 48 132 |32 (80 |80
KonTaktHas 52 52 |36 |36 |88 |88
pabota
Cawm. pabora 56 56 (36 (36 [92 |92
Yackl Ha KOHTPOJIb |36 36 |36 |36 |72 |72
Hroro 144 144 1108 (108 [252 |252




1. AHHOTALIMS JUCLIATITAHBI (MOYJIST)

1.1|®u3nueckre OCHOBBI MATEPUATIOBEJICHUS. ATOMHO-KPHCTAIUTMYECKOE CTpOeHHE MaTepuaioB. CBOMCTBA MATEPUAIIOB U X
CBSI3b C TUIIOM XMMHYECKHX CBSI3€H, KPUCTAJUIMYECKUM CTPOEHUEM, AedeKkTaMu peneTok, ha30Bo-CTPyKTYpHBIM
COCTOSIHUEM, CBOMCTBA CTPYKTYp. CIOCOOBI M3MEHEHHUSI CTPYKTYPBI M CBOMCTB MaTepUalloB. Teopust U TEXHOIOTHS
TePMHUYECKO 00pabOTKH cTanu. XUMHKO-TepMHUYecKas 00padoTKa, )KapoNpOovHbIe, H3HOCOCTOMKHIE, HHCTPYMEHTAIbHbIC U
LITaMIIOBOYHBIE CIUIaBbl. MaTepuabl TPaHCIIOPTHOTO MAIMHOCTPOCHHUS (XKeNe30yrIIepOAUCThIE CILIABbI, [IBETHBIC
CIUIaBbI): BUIBL, COCTaB, CTPYKTYPA, MEXaHUUECKHE H TEXHOJIOTUUECKHE CBOWCTBA, TOBEICHHE B YKCILTYaTaA[HIOHHBIX
YCIIOBUSX, MAPKUPOBKA, 00JIaCTh MPUMEHEHHUSI. DKOHOMHUYECKAs U IKOJorndeckas 3pPpekTuBHOCTh MaTepHaJIOB.
TeopeTnyeckre 1 TEXHOJIOTUYECKHE OCHOBEI IPON3BOJICTBA MaTepHasioB. OCHOBHBIE METOABI IOTYYESHUS TBEPABIX TEII.
Teopus u mpaktuka popmooOpa3zoBanus 3aroroBok. Kimaccuduxanus criocodoB rnosydeHus 3aroroBok. HepazbemHubie
coenuHeHMs. [Ipor3BOACTBO 3ar0TOBOK JieTasnei. [lonyueHne 3aroTOBOK U IeTalleit JTUTheM U 00pabOTKON JIaBICHUEM.
OCHOBBI TEXHOJIOTUH NPOKATKH, CBOOOTHON KOBKH, OOBEMHOI U JINCTOBOM IITAMIIOBKH, IPECCOBaHMUA. MeXaHnu3M
nehopManyu U pa3pyLieHus, HakjIel, peKprucTain3anys, GopMUpoBaHUe CTPYKTYPHI M CBOIMCTB CILUIABOB,
ITOBEPXHOCTHOTO cJ1051. PH3NUECKHEe OCHOBBI CBAPOYHOTO IIPOIIecca, BUIbI CBAPKHU MeTasIoB. PacueT nmapamMeTpoB pexxuma
CBapKH. BUIBI KOHTPOIIS U 1e(eKTOCKONINK CBAPHBIX IIBOB U coeuHeHHH. OOImue CBeIeHNs O TEXHOJIOTHH Ipoliecca
pe3anust. TokapHast 00paboTKa METAIIOB, CBEPJICHUE, 3eHKEPOBaHKE, pa3BepThIBaHHE U (pe3epoBaHue, NUTH(OBaHKE.
OCHOBHBIE METO/IBI IPOU3BOACTBA A€Tajel IOIBIKHOTO COCTaBA.

2. MECTO JUCHMILTUHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Kon aucuurinaer: |Bl .0.14

2.1|TpeGoBaHus K IpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.1.1| Xumus

2.1.2

2.1.3

2.2| AucuumIMHbI U IPAKTUKH, JJIS1 KOTOPbIX 0CBOEHHE TAHHOM THCHUIUINHBI (MOIYJIs1) HEOOX0AMMO KaK
npeaiiecTByoIlee:

2.2.1|ComnporusneHue MaTepuanoB

2.2.2|/leTanu MalH ¥ OCHOBBI KOHCTPYHPOBAHUS

2.2.3

2.2.4

2.2.5

3. HIEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYUYEHHS 110 JUCIUIIVIMHE (MOYJI1O),
COOTHECEHHBIX C INIAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUSI OBPA30OBATEJIbHOM ITPOT'PAMMBI

OIIK-4: Cnoco0eH BBINOJHATH NPOEKTHPOBAHME H PacyeT TPAHCHOPTHLIX 00bEKTOB B COOTBETCTBHM C TPeOOBAHUSIMH
HOPMATHBHBIX TOKYMEHTOB

3HaTh:

KOHCTPYKTOPCKYIO IOKYMEHTAIHIO0, COOPOUHBIN YepTEIK, SJIEMEHThI T€OMETPHH JIeTallel, aKCOHOMETPUIECKHE ITPOCKINHU AeTaleil,
n300pakeHust 1 0003HaueHUs IeTajlel, OCHOBBI KOMIIBIOTEPHOTO MOJEIUPOBAHHUS JIeTaeil MOABHKHOIO COCTaBa; OCOOEHHOCTH U
XapaKTePUCTUKN KOHCTPYKIMOHHBIX MaTepHaioB, MPUMEHAEMBIX IIPU MPOU3BOJICTBE MOJIBIXKHOTO COCTaBa XKEJIE3HbIX J10pOT;
OCHOBHBIE BUJIbI MEXaHU3MOB, YMETh aHAJIM3UPOBATH KHHEMATHYECKHE CXEMbl MEXaHU3MOB MAIlIMH U 000CHOBaHHO BHIOMPATH
napaMeTpsl UX IPHBOJIOB THIIOBBIE METOBI aHAIN3a HANIPSHKEHHOTO U 1e(OPMHUPOBAHHOTO COCTOSTHHS 3JIEMEHTOB KOHCTPYKIUH MPU
Pa3IMYHBIX BUJIaX HArPYKEHHsSI; TEOPETUIECKUE OCHOBBI CTaHIAPTU3AIMH; OCHOBHBIC DJIEMEHTBI M JICTAIM MAILIHH U CIIOCOOBI UX
COEIMHEHHUST; TEOPHIO paOOTHI M KOHCTPYKIMIO Y3JIOB, arperaToB, 000pyIOBaHHMs, CPEACTB ABTOMATH3ALIH U 3aIIUTHl 00bEKTOB
MOJIBMPKHOT'O COCTaBa; OCHOBHBIC TIOJIOKEHHSI TEOPHU HAJICKHOCTH MPU MPOCKTUPOBAHUU OOBEKTOB MOBIKHOTO COCTABA JKEJIE3HBIX
JIOPOT'; XapaKTEPUCTUKHU TUIIOBBIX TUHAMHUYECKUX 3BEHBEB, METO/bI OLIEHKH YCTOMUMBOCTH 1 KA4eCTBA MEPEXOIHBIX IIPOIIECCOB B
nuHeHbIx CAP 1 MeTon cuHTEe3a ocie0BaTeNbHOTO KOPPEKTHUPYIOIIETO YCTPOUCTBA IMHEHHBIX CHCTEM.

YMeTnb:

BBIMOJTHATH ACKH3bI, IETajeld MAIIMH C UCIOJIb30BAHMEM KOMITBIOTEPHBIX TEXHOJIOTHUH, YUTATh COOPOUHBIC YEPTEXKU 1 OPOPMIIATH
KOHCTPYKTOPCKYIO TOKYMEHTAIUIO; UCTIOJIh30BaTh COBPEMEHHBIE TEXHOJIOTHH MTPOEKTHOH EATEINBHOCTH B c(hepe MaITMHOCTPOSHHS,
pa3padaTbiBaTh KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO JOKYMEHTAIIMIO C UCIOJIh30BAHMEM KOMITLIOTEPHBIX TEXHOJIOTHH;
000CHOBaHHO BHIOMPATh KOHCTPYKIIMOHHBIE MaTEPHAITBI IS N3TOTOBJICHHUS A€TaJei MaIliH; BBHITIOIHATH PACUeThl Ha IPOYHOCTD,
JKECTKOCTh U YCTOMYMBOCTD AJIEMEHTOB MAIIMH U MEXaHU3MOB IPU PA3JIMYHBIX BUJAX HArPy>KEHUS; UCIIOIb30BATh
MAaIIHHOCTPOUTEIbHBIE CTAHJAPTHI P MPOSKTHPOBAHUHU y3JIOB MEXaHU3MOB M MAITHH; IIPUMEHSTH TUITOBBIE METOIBI pacyeTa
nepeaay, NpyxuH, O0JITOB, BAHTOB, CBAPHBIX U PE3b0OBBIX COCTMHEHUIT, 000CHOBaHHO BBIOMPATh MapaMeTPhl TUIIOBBIX
MepeaTOYHBIX MEXaHH3MOB K KOHKPETHBIM MallliHaM; TIPUMEHSTH OCHOBHBIE TTOJIOKESHHS TCOPUH HAJICKHOCTH TP
MPOEKTUPOBAHUU OOBEKTOB MOJBHKHOTO COCTABA )KEJIC3HBIX JIOPOT; CTPOUTH XapaKTEPUCTHKH THUITOBBIX JHHAMHUYECKUX 3BCHBEB,
OIICHUBAThH YCTOMYNBOCTH, KAYECTBO MEPEXOTHBIX MporieccoB B TUHEHHBIX CAP 1 CHHTE3MpOBaTh KOPPEKTHPYIOIINE YCTPOHUCTBA
JIMHEHHBIX CHCTEM.

Baagern:

KOMITBIOTEPHBIMH IPOrPaMMaMH [IPOEKTHPOBAHMUS U pa3pabOTKU yepTexel JeTael oABMKHOTO COCTaBa; HaBBIKAaMU BBIOOpa




TEXHUYECKUX IIapaMeTPOB, IPOSKTUPOBAHKS U pacueTa XapaKTepUCTHK HOBBIX 00pa3lioB 0OBEKTOB MOABHKHOTO COCTaBa (B
COOTBETCTBHH CO CIELHANN3aNNeH 00yUeHNs), €T0 Y3JI0B, arperaroB, 000pyIOBaHUs, CPEICTB aBTOMATH3AIMH 1 3aLIUTHl; METOAAMH
BBIOOpA NMEKTPUYECKUX AINapaToB U THUIIOBBIX AJIEKTPUUYECKUX CXEM CUCTEM YIPABJICHHUS; METOIAMH YTEHHS SJIEKTPUYECKUX CXEM
CHCTEM YIPaBICHUS UCTIOIHUTEIBHBIMI MalllMHAMU; METOIaMH1 OLICHKH CBOHCTB KOHCTPYKIIMOHHBIX MaTEPHAJIOB, CIIOCOOaMH
1o100pa MaTepUaoB Uil NPOSKTUPYEMBbIX JIeTalleil MallliH ¥ MOJBIKHOTO COCTaBa; METOIaMH IPOU3BOCTBA JIETajIei MOBMKHOTO
COCTaBa U MallMH; METOJIaMH aHaJIM3a KHHEMAaTHYEeCKUX CXEM M THUIIOBBIMU METOJaMH pacueTa y3J0B U MEXaHU3MOB MallllH;
HaBbIKaM# BbIOOpa Haubosee 3((PEeKTUBHOTO METOA OBBIIICHUS HAIEKHOCTH KOHCTPYKIIUH ITOABUKHOTO COCTaBa; MOJIX01aMH K
BBIBOJIY IE€PEIaTOUHBIX ()YHKIUH TUIIOBBIX TUHAMUYECKUX 3BEHbEB, METOAaMH aHan3a JIMHeHHbIX CAP u ocHOBamMH CHHTE3a
JIUHENHBIX CUCTEM.

OIIK-5: CnocodeH pa3padaTbiBaTh 0TAe/IbHbIE 3TANBI TEXHOJIOIHYECKUX NPOLECCOB IPOU3BOACTBA, PEMOHTA, IKCILIyaTALUH
U 00C/Iy;KHBAHUS TPAHCIIOPTHBIX CHCTEM U ceTell, AaHAJU3HPOBATDh, INIAHHPOBATh U KOHTPOIMPOBATH TeXHOJIO0IHYeCKHE
npoueccnl

3HaTb:

YCTPOHCTBO, KOMIIOHOBOYHBIE CXEMbI U TEXHUYECKUE XapaKTEPUCTUKHU MOABHXHOTO COCTaBa, Kak 00BEKTa IPOU3BOICTBA,
9KCIUTyaTalluy ¥ PEMOHTA, TIOABM)KHOTO COCTAaBA; METO/IbI OPTraHU3alliH dKCIUTyaTallu M 00CTy)KHBaHUS 0OBEKTOB MOABMKHOTO
COCTaBa, COOTBETCTBYIOIUX CIIEIUAU3AMY 00YUESHHUS; TEXHOJIOTHIO JTUArHOCTUPOBAHHSI OCHOBHBIX Y3JIOB, arperaros,
000pyIOBaHUS U CHCTEM OOBEKTOB MOABMKHOTO COCTaBa; TEXHOJIOTHUECKHE MTPOIIECCHl IPOU3BOACTBA, PEMOHTA M TEXHHYECKOTO
00cCITy>)KUBaHUsI 0OBbEKTOB MOJBHKHOTO COCTaBa, OCHOBHBIX Y3JIOB, arperaroB, 000py0BaHHs U CHUCTEM; THIIOBBIE METO/IbI pacueTa
HaJIeKHOCTH SJIEMEHTOB MOJBHKHOTO COCTaBa JKEJIE3HBIX JOPOT; 3aJa4l U MIPUHIHIIEI METPOJIOTHIECKOTO 00eCIeYeHUs
MIPOM3BO/ICTBA; -3HATH BOMPOCHI MOJICIIMPOBAHHUS U ITPOSKTHPOBAHHS TEXHOJIOTMYECKUX MPOIIECCOB, TEXHOIOTUIECKOW MOJrOTOBKH
MIPOM3BOJICTBA, MPOTPECCUBHBIE MIPHEMBI U () (EKTHBHBIE METOBI IPOU3BOJICTBA M PEMOHTA MOJBIKHOTO COCTaBA.

YMeTh:

pa3pabaThIBaTh, aHATM3UPOBATH M KOHTPOJIMPOBATH OT/IEIBHBIE STAIlbl TEXHOJIOTMYECKHUX MPOIECCOB IKCILTyaTallud U PEMOHTA,
MTOJBIYKHOTO COCTaBa; HCIOJIB30BATh METOIBI OPTaHM3aLMH IKCIUTyaTallii U 00CITY)KHBaHUS 0OBEKTOB TOIBH)KHOTO COCTABA,;
UCII0JIb30BATh THIIOBBIE METO/Ibl pacueTa Ha/IC)KHOCTH 3JIEMEHTOB ITOABHKHOTO COCTaBa JKEJIE3HBIX JOPOT; UCIIOIB30BATH METOJIBI U
CpeZcTBa TEXHUYECKUX N3MEPEHHH; pa3pabaThIBaTh TEXHOJIOTUYECKUE MTPOLIECChI TPOU3BOICTBA M PEMOHTA y3JIOB U JieTajiel
MOJIBMPKHOTO COCTaBa C UCIOJIb30BaHHEM HMH()OPMALMOHHBIX TEXHOJIOTHIA, BBIOMpATh HEOOX0JMMOe 000pyJOBaHHE U CPENICTBA
TEXHHUYECKOTO OCHAIICHHS, BBIIIOIHATH PACUETHl TEXHOJIOTHYECKHX PEKUMOB C Y4€TOM HPaBCTBEHHBIX, IIPABOBBIX ACIIEKTOB
JeATeIbHOCTH, TpeOOBaHU 6€30I1aCHOCTH U SKOHOMUKH, NOCIEACTBUN peaau3aliu IPOeKTOB /IS OKPYKaIOIeH cpeibl.

Baagern:

HaBBIKAMH HCIIOJIb30BaHUS CPECTB AUArHOCTUKH; METOJaMHU pa3pabOTKU M OpraHU3alMy BBIIOJHEHUS TEXHOJIOTHYECKIX
MIPOIIECCOB MPOU3BOJCTBA U PEMOHTA MOABMKHOTO COCTAaBa C yYETOM TPeOOBaHUI YKOHOMUKHU H CTPATETHU Pa3BHTHSI
JKEJIE3HOZIOPOKHOTO TPAHCIIOPTA; METOAAMH IMPHUEMKHU HMOBIXHOTO COCTaBa I1OCIIE IPOU3BOJICTBA U PEMOHTA; HABBIKAMU
MIPOBEJCHNSI U3MEPUTEIHHOTO SKCIIEPUMEHTA U OIIEHKH €T0 PE3yJIbTaToB; CIIoco0aMy OIpeeNIeHUsI IPOU3BOICTBEHHOW MOIITHOCTH U
nokasaresieil paboThI MPEANPHUITUIN 110 TEXHUYECKOMY OOCITY’)KHUBAaHHIO U PEMOHTY IOJIBUYKHOT'O COCTaBa; METOIaMH MOBBIIICHHUS

3¢ PEeKTHBHOCTH OpraHU3aly MPOU3BOJICTBA; METOIAMHU 0OecIIeYeH s 0€30MaCHOCTH M AKOJIOTHYHOCTH MPOU3BOICTBEHHBIX
MPOIIECCOB; METOAaMH OTIPEICIICHUS OPraHU3aIIMIOHHO-TEXHOJIIOTHYECKON HAJIeKHOCTH MPOU3BOICTBEHHBIX MPOILIECCOB;
CIIOCOOHOCTBIO IPHMEHSATH MOTyYeHHBIE 3HAHUS IS pa3pabOTKH U BHEAPEHUS TEXHOJIOTHYECKHUX MPOLECCOB, TEXHOIOTHYECKOTO
000pyI0OBaHHS U TEXHOJOTHYECKONW OCHACTKH, CPEJCTB aBTOMATH3ALUKN U MEXaHU3AIHH.

4. COAEP)XAHUE JUCIIMIIJIMHBI (MOAYJIsI), CTPYKTYPUPOBAHHOE I1IO TEMAM (PA3JEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB 1 BUJIOB YYEBHbBIX

3AHATHI
Kon HaumenoBanmue pa3nesioB u TeM /Buj | Cemectp / Yacos Komneten- Jurepatypa Hnre Tpuveuanne
3aHATHS 3aHATHSN/ Kype 107001 pPaKT.

Pazgean 1. JlekunonHble 3aHATHS

11 JI1. Kpucranauueckoe cTtpoeHue 2 2 OIIK-4 OIIK JI1.1 0
MmertaiuioB. Kitaccudukarms -5 JI1.2J12.1J13.2
KOHCTPYKI[MOHHBIX MaTepuanoB. THUIIbI JI3.3
Y TIapaMeTPhI KPUCTAN -ITHIECKUX 21053
pemrerok. [TonmuMopdHsle mpeBpaleHns
METaJLIOB

1.2 JI2. lnarpamma cocTosiHUS CIUIaBoB | 2 2 OIIK-4 JI1.1 0
pora. Bungs! criaBos. JI1.2J12.1J13.2
TocTpoeHne mrarpaMm COCTOSHUS JI3.3
JBOHMHBIX cr1aBoB. [IpaBuio das u 01 54
otpe3koB. [lnarpamma coctosiaus | pona

1.3 JI3. quarpammsl coctosiHus I, 1 u IV 2 2 OIIK-4 OIIK JI1.1 0
pona Juarpamma cocrosius |1 -5 JI1.2J12.1J13.2
pona. [luarpamma cocrosiaus |1 pona. JI3.3
Juarpamma cocrosuus |V pona. Cesizb 3133
MEX/Ty AUarpaMMaMH CO-CTOSHHS 1
CBOICTBaMH CILIaBOB




14 JI4. luarpamMma cOCTOSIHUS OIIK-4 J1.1 Busyamuszanus
JKEJIe30yTIIEPOAUCTHIX CIIJIABOB OIIK -5 | JI1.2J12.1J13.2
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE JI3.3
COCTABJISIIOIINE YKEIE30yTIEPOIUCTHIX 2103
cruiaBoB. JIMHUY, XapaKTepPHbIC TOUKH,

KPUTHYECKUE TOUKU THarpaMMBI
cocrosiaus Fe-Fe3C

15 JI5. TIpeBpaliieHus B CIijIaBax CUCTEMBI OIIK-4 JI1.1
Fe- Fe3C. Kpucramnmzanus OIIK -5 | JI1.2J12.1J13.2
JIO9BTEKTOMIHBIX, 9BTE€KTOU/IHBIX U 21093
3a9BTEKTOUIHBIX CTaJICH.

Kpucranmmzanus 109BTEeKTHUECKHX,
HBTEKTUYECKUX U 323BTEKTHUECKUX
YYT'yHOB

1.6 JI6. Yrneponucteie cranu Brusaue OIIK-4 JI1.1
YII€poAa U MOCTOSIHHBIX IpUMecel Ha OIIK -5 | JI1.2J12.1J13.2
cBoiicTBa craneit. Knmaccuduxkanus u
0003HaueHME cTajcii. Buabl, CBOMCTBa K
INpUMEHEeHNe KOHCTPYKIIMOHHBIX
YTIEPOAMCTHIX CTajeit

1.7 JI7. TlpeBpalieHust B CTAJSIX MPH OIIK-4 JI1.1
HarpeBaHUU 3HaueHUe TepMUIECKOH OIIK-5 | JI1.2]J12.1J13.2
00paboTku. [JarpaMmma H30TEPMUIECKOTO 213233
IpeBpAaLCHUs ayCTEHUTa

1.8 JI8. TIpeBpateHus B CTAJISIX MPH OIIK-4 JI1.1
OXJIaXKIECHUHN Huarpamma OIIK -5 JI1.2J12.1J13.2
U30TEPMUYECKOTO paciaja ayCTeHUTA. 213233
Oco0eHHOCTH MapTEHCUTHOTO
HpeBpaneHus. 3aKaauBaeMoCThb U
MPOKAINBAEMOCTb CTaIN

19 JI9. Bunel Tepmuueckoil 00paboTku OIIK-4 JI1.1
OTxur crany. 3aKaika U OTITYCK CTallu. OIIK -5 | JI1.2J12.1J13.2
Hopmanu3zanus cranu. O6padoTtka
XOJIOJIOM U CTapeHne

1.10  |JI10. Xumuxo-tepmudeckast 00padoTka. OIIK-4 JI1.1
TexHOMOTHS LIEMEHTAIH CTAJIECH. OIIK-5 | JI1.2J12.1J13.2
Asotuposanue craneid. Hurpo- 313233
[IEMEHTAlNs U [INAaHUPOBAHUE CTaNEH.

Juddys3nonHoe HackleHNe MeTalIaMu U
HeMeTaJIaMi

111 JI11. JlerupoBannsie ctanu. Brusaue OIIK-4 JIT.1
JIETUPYIOIIUX JIEMEHTOB Ha (ha30BbIe OIIK-5 | JI1.2]J12.1J13.2
NPEBpAIeHUs U CTPYKTYpY cTaneid. Buapl,
0003HaueHUE, CBOMCTBA U IPUMEHEHUE
JIETHPOBAHHBIX CTAJICH

1.12 JI12. UacTpymeHTaTbHBIE MaTePUAITEL. JIT.1
Yrnepoauctele, JeTHPOBAHHBIE U JI1.2J12.1J13.2
ObIcTpopexymye craiy. TBepasie
CILJIaBBL.

1.13 JI13. AntoMuHMEBBIE CIIJIABHI. OIIK-4 JI1.1
YIpo4HEHUE CIJIABOB ATIOMHUHUSL. OIIK-5 | JI1.2]J12.1J13.2
Knaccudukanms amOMHUHUEBBIX CIUIABOB.

CBoOJiCTBa M IPHIMEHEHHE aTFIOMUHHUEBBIX
CILTABOB

1.14 JI14. CrutaBel Meay ¥ TUTaHA. JI1.1

Knaccugukanus crimaBoB menu. Cocras, JI1.2J12.1J13.2

CBOICTBa, 0003HAYCHNE ¥ IPUMEHEHHUE
naryHed u 6pons. CrulaBbl THTaHa




1.15

JI15. ITnactmaccsl. Knaccugukarnms,
CTPYKTYypa, CBOWCTBA MOJIMMEPOB. Bupbr,
CBOWCTBA U IPUMEHEHHE TEPMO-
IUTACTHYHBIX U TEPMOPEAKTHBHBIX
tactmacc. [Tnactmaccs! ¢ moponKoBEIMU
HAITOJHHUTEISIMH ¥ Ta30HAIIOTHEHHBIE

J1.1
JI1.2J12.1J13.2
213233

1.16

JI16. HemeTammuaHCcKue
KOHCTPYKIMOHHBIE MaTepuaisl - CTeko,
pe3uHa, KOMIIO3UTHI.

Cocras, knaccudukaius, CBOUCTBA U
npuMeHenue crekina. Cocras,
KiaccuuKalus, CBOHCTBa M MPUMCHEHUE
pe3uHoBBIX MaTepHuaioB. Cocras,
Kiaccu(uKalus CBOUCTBA U IPUMEHEHHE
KOMIIO3UTOB

OIIK-5

J1.1
JI1.2J12.1J13.2
213233

Paznen 2. JladopaTopHblie padoThI

2.1

JIp1 U3smepenne TBEpIOCTH TIO
bpunemnmo Br16op ycnoBuii
U3MEpEHHs TBEPIOCTH 10 bpunento.
O0o03HaueHye U eIUHULIBI PU3NUECKOM
BEJIMUUHBI TBEPAOCTH 110 bpuueto.
W3mepenue TBepOCTH 00pa3LoB cTaneil ¢
Pa3IMYHBIM COJEPKaHUEM

OIIK-4

JI1.1J13.1 JI3.2
213233

Busyanuzanus

2.2

JIp 2 U3mepenue TBEpAOCTH 1O
Poxserty. Bri6op
YCIOBUI U3MEPEHHUs TBEPAOCTH 110
Pokeemry. OG03HaueHNE U €TUHUIIBI
¢bu3u4ecKoil BEIMYUHBI TBEPAOCTH IO
Pokeemry. U3mepenue TBepaocTH
00pasIoB cTalel ¢ pa3IuyHbIM
coJiepKaHuEeM

OIIK-4 OIIK
-5

JI1.1J13.1
013233

Busyanuzanus

2.3

JIp3 Uzyuenue npouecca nepBUYHON
KPHCTAJUIM3ALIH CIUIaBOB
Kpucranmusanus meramnos no 1. K.
UepHoBy. MozenrpoBaHue mporecca Kpu-
CTaJUIM3aLHHU CTaJIel Ha npuMepe
KPHCTAJUTM3ALIH PAaCTBOPA COJIU. 30HEI
KpHUCTAJIM3aHHY, popMa U pa3mep 3epHa.
BrustHEE CKOPOCTH OXJIAXICHUS H
MOJIU(PHUIMPOBAHUS Ha pa3Mep 3epHa

JI1.1J13.1
013233

Busyanuzanus

2.4

JIp4 UccnenoBanne MUKpOCTPKYTYPBI
cranei Texnonorus
IIPUTOTOBJICHUS! MUKPOILITH(OB.
OnTHyeckas cucTeMa MeTauiorpa-
¢duyeckoro Mukpockomna. Beibop
YBEJIMYEHUS] MUKPOCKOTIA, 0OBEKTHBA 1
okynspa. UccnenoBanue
MHUKPOCTPYKTYPBI JO3BTEKTOUIHOIA,
3BTEKTOMIHOM U 3a9BTEKTO-UIHON CTAIN
paBHOBECHOTO cocTostHus. OnpenencHue
co/iep KaHus yrieposa 1o
MHUKPOCTPYKTYpE CTaJIn

JI1.1J13.1
013233

Busyanuzanus

2.5

JIp5 UccnenoBanue BIUSHUS CKPOCTH
OXJIaXIEHHS IIPU 3aKaJIKe Ha CBOICTBa
cranu Bri6op
TeMIepaTypsl HarpeBa v CKOPOCTH
OXJIAXICHHS NIPY 3aKaJIKe
JIO3BTEKTOUHOM, SBTEKTOUTHON 1
3a9BTEKTOMIHON YIIIEPOIUCTOM CTAIIH.
Br16op oxnagureneil. 3akanka craneil.
3aKasoyHble CTPYKTYPBI U UX CBOMCTBA.
W3mepenne TBepAOCTH cTallel mocie
3aKaJKu. BiausHue cKopocTn OXJIaKaCHUS
Ha TBEPJOCTh CTaneit

OIIK-4 OIIK
-5

JI1.1J13.1
213233

Busyanuzanus




2.6

JIp6. UccnenoBanue BIUSAHUS
TeMIIepaTypbl HarpeBa Mpu OTIycKe Ha
CBOMCTBa cTanmy  BrIOOp Temmeparypsl
OTITyCKa yTJIEPOIUCTHIX cTaned. Huskui,
CpeIHUI U BBICOKHH OTITYCK
YTIEPOANCTON CTaNH, 3aKaJICHHON Ha
CTPYKTYpy MapTeHcuTa. CTPYKTYpBI
OTITyCKa M UX CBOHCTBa. M3mMepenue
TBEPJIOCTH CTaJU MOCJIEe OTITycKa. BisiHue
TeMIIepaTyp OTIyCKa Ha TBEPIOCThb CTaIU

OIIK-5

J1.1J13.1
0102393

Busyanuzanus

2.7

JIp7 UccnenoBanue MUKPOCTPYKTYPBI
LIeMEeHTOBaHHOH cranu Ha3nauenue u
BUJIBI [IEMEHTAlUY. AKTHBHAs Cpefia U
PEXKHUM IEMEHTAIH. TeXHOIOT s
neMeHranuu. TepMmuueckas o6paboTka
nocye neMmenTauu. CTpykTypa
LIEMEHTOBAHHOTO CJIOSl U €r0 CBOMCTBA

OIIK-5

J1.1
01092393

Busyanuzanus

2.8

JIp8 NccrnenoBanne MEKPOCTPYKTYPHI
YyT'yHOB Ycnosus
oTOeNMBaHUs U rpadUTH3AINH YYTYHA.
Bunsl u 0603HaueHNE YYT'YHOB.
MHUKPOCTPYKTYpa ceporo, KOBKOTO U
BBICOKOIIPOYHOTI'0 4yryHa. BnusHue
CTPYKTYPHI UyTryHa Ha MEXaHUYECKHE
CBOICcTBa

OIIK-5

JI1.1J13.1
019233

Busyanuzanus

Pa3nen 3. CamocTosiTesibHas padoTa

3.1

TToaroroBka K JIEKIUSIM

10

OIIK-4 OIIK
-5

0103233 54

3.2

IoaroroBka k 1abOpaTOpHEIM paboTam

20

OIIK-4 OIIK
-5

3.3

KouTponbHbie paboTh

16

OIIK-4 OIIK
-5

3.1
01 52 33 B4

3.4

TToaroroBka k OK3aMCHY

10

OIIK-4 OIIK
-5

J3.1
0109233

Paznen 4. KonTpoJn

4.1

/OKk3amen/

36

OIIK-4 OIIK
-5

J3.1
013233

Paznen 5. JlekuuoHHbIE 3aHATHS

5.1

JI 17. O6paboTka METAJUIOB JJaBJICHHEM
®duznyeckre 0CHOBBI 00pabOTKU
METAJUIOB JaBJICHUEM: (PAKTOPBI BIUSHUS
Ha TUIACTHYHOCTh METaJljia, U3MEHEHUE
CTPYKTYpPBI 1e(hOPMUPOBAHHOTO MeTasLIa
U €r0 CBOMCTB, TEMIIEPATYPHBINA UH-
TepBaJ HarpeBa. Bumbl 00paboTKH
JaBJICHUEM

OIIK-5

J1.2J12.1
0132233

5.2

JI 18. Jluteitnoe nmpousBoacTBO JInTelHbIE
CBOWCTBA METAJUIOB U CIIJIABOB!
JKUJIKOTEKYYECTh, YCa/IKa, JINKBALMSL.
Bust 1 cBolicTBa HOPMOBOUHBIX CMECEH.
TeXHOJIOTUsl JUThs B pa30BbIE ITECUAHO-
rimHUCTBIe GopMbl. CYITHOCTD JIUTHS B
0001104KOBBIC (HOPMBI, 110 BHIILIABISEMBIM
MOJIEIISIM, B KOKHIIb

OIIK-5

J1.2J12.1
0109233

5.3

JI 19. ®usndeckue 0CHOBHI mpoiiecca
pe3anus O6pazoBaHue 1
BUJIBI CTPYKKH, TEII000pa3oBaHue,
HaKJIeN U HapocT. I3HOC U CTOMKOCTH
PEXKYIIEro HHCTPYMEHTA

J1.2J12.1
013233




5.4

JI 20. Bunet 06paboTku pezanueM Buib
JIBIOKEHHI TIpU 00paboke pe3anueM. Bub
00paboTku pezanuem. Knaccupukanus u
0003HaYEHHE METAIUIOPEIKYIUX CTAaHKOB.
VYCTpoicTBO M KHHEMATHYECKUE CXEMBI
METAUIOPYKYIIHX CTAHKOB

OIIK-4
OIIK -5

JI1.2J12.1
013233

5.5

JI 21. Pexxum 00paboTKH pe3aHreM
DneMeHTHI pexuMa pe3anusi. Pacuer
pekumMa pe3anus (Ha mpuMepe TOKapHOH
00paboTKN)

OIIK-4
OIIK -5

J11.2J12.1
213233

5.6

JI 22. OGopynoBaHue, MaTepUalbl U
PEIKHUM 3JIEKTPOIYTOBOI CBAPKHU
Knaccuduxkanus, cBoiictBa u 0003HaYCHUE
WCTOYHUKOB TIMTAHUS CBAPOYHOU JIYTH.
Marepuansl st pyqHOH 2IEKTPOAYTOBOM
CBapKH. PexuM pyqHOH 3JIEKTPOIYTrOBOi
CBapKH

OIIK-4
OIIK -5

J11.2J12.1

5.7

JI 23. Metaiumyprudeckue mpoueccsl mpu
cBapke. OKHCIICHHE U PAaCKHUCIICHHE
MeTaJula CBApOYHOU BaHHBI.
B3anmopeiicTBre ¢ a30TOM, BOJOPOJIOM,
cepoii u pocopom. CTpoeHne CBapHOTO
mBa. Hanpspxenust u nedopmarim
CBapHOro coenuHeHus.CBapuBaeMoOCThb
METaJIIOB

OIIK-5

J11.2J12.1
013233

Busyanmzamus

5.8

JI 24.KoHTpoJIb Ka4ecTBa CBAPHBIX
coenuHeHU. BUIBI CBapHBIX COeTMHEHUI
U IIBOB. HAIPSDKCHUA U eopManuu
CBapHBIX COCAMHEHUH. 1e()eKThI CBAPHBIX
COCJIMHCHHH U [IIBOB. HEpa3pyIIalolie
METO/Ibl KOHTPOJISI YCBAPHBIX LIIBOB

OIIK-4
OIIK -5

JI1.1 J11.2J12.1
013233

Busyanuszanus

Pazpgen 6. JlaGopaTopHbie padoThI

6.1

JIp 9. VccnenoBanue miiacTUYECKOi
nepopmarp  CKOJNBXEHUE U
JIBOWHMKOBaHUE, HAKJICH U TEKCTypa.
Bnusnue naknena Ha cBoicTBa
nedopmupoBaHHOTO MeTana. Bo3spar u
peKpucTamu3anys 1eGpopMUpOBaHHOTO
MeTaa

OIIK-5

JI1.2J12.1J13.1
01032

Busyanuzanus

6.2

JIp10.13roroBiieHue IUTCHHON (HOPMBI
DopMOBOYHBIE U CTEP’KHEBBIE CMECH.
Mogenbnbiii KOMIUIEKT. 3roToBienue
CTep>KHEH U pa3oBoit GopMbI B ABYX
OTIOKaxX 110 pa3beMHBIM MOJEIISAM

OIIK-4
OIIK -5

JI1.2J12.1J13.1

Buzyanuzauus

6.3

JIp11. U3yueHne KOHCTPYKLMHU U
TEOMETPHH TOKAPHBIX PE3OB  DJICMEHTHI
TOKapHOTO pe3la. YTIbI pe3lia B IIIaBHOH U
BCIIOMOTATENIFHON CEKYIIeH IIOCKOCTH.
Vel B mnane. Knaccuduxanys TokapHbIX
pestoB. M3mepeHne yriioB pesna

JI1.2J12.1J13.1
013233

Busyanuzanus

6.4

JIp12. UccnenoBanue reoMeTpun
CIHMpPaJILHOTO CBEpJIa DJeMeHTbI
KOHCTPYKIMH U OCHOBHBIC TUIIBI CBEPJI.
T'eomeTpus pexyilel 4acTu cBepiia.
3arouka cepi. 3Mepenne DiaeMeHTOB
KOHCTPYKIIUH U TEOMETPUH PExKyIIen
4aCTH CHUPAJILHOTO CBEpIIa

JI1.2J12.1J13.1
213233

Busyanuzanus




6.5 JIp13. UccnenoBanne KUHEMaTHKU 3 2 OIIK-5 JI1.2J12.1J13.1 0 Busyanuzanus
TOKapHOTO CTaHKa Y CJIOBHOE 213233
0003HaUCHNE KHHEMaTHYECKUX CXEM.
Kunematnueckue nenu Kopooku
cKopocTeil u KopoOKH moaad.
MexaHU3MBI TJIAaBHOTO JIBHKEHHUS U
JIBHDKCHUSI IO1a41 TOKAPHO-
BHHTOPE3HOTO CTaHKa
6.6 JIp 14. N3yuenue maTepuaos st 3 2 OIIK-5 JI1.2J12.1J13.1 0 Busyanuzanus
cBapku. CBapovHas MPOBOJIOKA IS 213233
3JIEKTPOIOB, IIOPOIIKOBAs M IIOPOIIKOBAsT
caMo3amuTHAs. ['pymITs! 371eKTPOIHBIX
MOKPBITHI, COCTAaB U CBOKCTBA.
O003HaueHNe CBapPOYHO IPOBOJIOKYU U
JNEKTPOIOB
6.7 JIp15. UccnenoBanue koddduireHTa 3 2 OIIK-5 | JI1.2J12.1J13.1 0 Buzyanmuzanus
HOTEPb U pacxojia NEKTPUIECKON 213233
SHEPTUM MPHU PYIHOH TyTOBOW CBapKe
6.8 JIp16. V3yueHne aBTOMaTHYECKOH CBApKH 3 2 OIIK-5 | JI1.2J12.1J13.1 0 Buzyamuzanus
noJ ciaoem (iroca TexHonorus u 3192 33
MaTepUIIBI IPH CBapKH IO cIoeM (urroca.
Onpenernenue KOXQPUIUESHTOB
paciuiaBieHusl, HAIUIABKH U TTOTEPh TIPH
CBapKe Ioj ciioeM (aroca
Pa3znen 7. CaMmocTsiTe1bHAasA padoTa
7.1 TTonroToBka K JIESKIMSIM 3 5 OIIK-4 0
OIIK -5 213233 54
7.2 KouTponbHbie paboTh 3 11 OIIK-4 JI3.1 0
OIIK -5 213233
7.3 IToaroroBka k 9K3aMeHy 3 20 OIIK-4 JI3.1 0
OIIK -5 31323354
Pa3nea 8. Kontpoan
8.1 /Ix3amen/ 3 36 OIIK-4 JI3.1 0
OIIK -5 213233
5. OLIEHOYHBIE MATEPHAJIBI 1JISI IPOBEJEHUSA IIPOMEXKYTOYHOM ATTECTAIIMA
Pa3melneHs! B IPUJI0KEHUN
6. YYHEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIUHBI (MOAY JIs)

6.1. PexomMenayemas qutepatypa

6.1.1. IlepeyeHb OCHOBHOIi INTEPATYPbI, HEOOXOIUMOI /1151 OCBOEHHU S TUCHHUILIMHBI (MOTYJIsT)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3narenscTBO, TO

Bomnkos .M., 3yeB
B.M.

MarepuanoBeneHue: y4eOHUK IS BY30B

M.: Akagemus, 2008,

J1.2

Apsamacos B.b.,
Bomukos A.H.,
T'onoBun B.A.,
Ap3amacos B.b.,
Uepenaxun A.A.

MarepuanoBeeHie U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX
MaTepuaoB: yued. Ui CTyA. BBICII. y4el. 3aBeJeHUH

Mocksa: Akanemus, 2011,

6.1.2. Ilepeuensb 0

MOJTHUTEIbHOI JTUTEepPaTyphl, He00X0AUMOIi 1JIsl 0CBOCHMS TUC

HMIUTHHBI (MOLYJIs1)

ABTOpBI, COCTaBUTENN

3arnaBue

W3narenscTBO, TO

JI2.1 |®Detucos I'.I1. MartepuranoBeeHre U TEXHOJIOTHS MeTaIuIoB: YueO. s By3oB [Mocksa: Beicmr. mik., 2006,
6.1.3. [lepeueHb y4eOHO-METOANYECKOT0 00ecniedeHHS /IS CAMOCTOATeIbHONH PadoThl 00yUyarouXcsl M0 AUCHUTIIMHE
(Mmony.Jio)
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, ron

J3.1

Bba6enko D.I.,
Ky3pmuues E.H.,
Kmmagyx B.®.,
JInxaues E.A.

MarepuanoseeHle U TEXHOJIOTHA KOHCTPYKIIMOHHBIX
MaTEpHaJIOB: IPAKTUKYM

Xabaposck: U3maTenbscTBO
JABTVYIIC, 2012,




ABTOpBL, COCTaBUTEIH 3arnaBue W3natenscTBo, roj
JI3.2 |ba6enko O.T'. KoncTpykimonnsie MaTepuaisl A IeTaled TEXHHIECKUX b. m.: Xabapogck: N3n-Bo
YCTPOMCTB KeJIe3HOAOPOKHOTO TpaHcopTa: y4ed. mocobue / JBI'VIIC, 2014, 2014,
O.I. babenko
JI3.3 |Komapos A.IL, MarepuanoBeeHUe: METO/. yKa3aHUs 110 BBIIONHEHUIO pacd.- |Xabaposck: M3n-so ABIVIIC,
Iepakos [1.T. rpa¢uy. padbot 2019,

6.2. Ilepeyenb pecypcoB HHPOPMAMOHHO-TeJIEKOMMYHHKANHOHHOI ceT "HTEepHeT", HEOOXOAUMBIX /IJIsl OCBOEHHS
JUCHUILTUHBI (MOTYJI51)

31  |DnextpoHHO-6HOMMOTeYHAs cuctema «FOpaiit http;//biblio-online.ru

32  |DJeKTpOHHO-OHONIHOTeYHAs cCUCTEMA «AKaIeMUs» http;//Academia-moskov.ru

23  |Dnexrponusiii katanor HTB http://lib.festu.ru,
http;//ntb.festu.ru

D4 | YuuBepcanbHas 6ubmroTeka oH-naitn No372 http://tmm-umk/bmstu.ru

6.3 Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHIA, MCNIOJIBL3YyEMbIX NP OCYIIeCTBJIEHUHN 00pa30BaTEILHOI0 Mpolecca no
JUCHHUILTHHE (MOIYJ110), BKJIKYAasl epeyeHb NPOrpaMMHOro odecreyeHusi U MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 IlepeyeHb MPOTPaMMHOT0 00ecHedeH sl

Windows XP - Onepannonsas cucrema, iui. 46107380

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

"T"apanrt”,
CB0o6oIHO pacmpocTpanseMoe porpammuoe obecrieuerne (Zoom, Free Conference Call)

7. ONMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOEXO/JIAMOM JJ151 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O NTPOLECCA 110 AUCIHUIIJIMHE (MOAYJIIO)

Aynuropust Haznauenune OcHareHne
(ITpumKT) Y4eOHas aymuTOpHs Al TPOBEICHUS Iocka ayauropHast; komnbtotep - 14 mrr. Intel(R) Core(TM)2 Duo CPU
Aynutopust Ne 71a00paTOPHBIX U MPAKTHIECKUX 3aHITHH, E4600 @ 2.40GHz/2GB/160GB/DVD-ROM/; monutop LG L 1954 TQ;
305 ms TPYNIIOBBIX U MHIUBHIYaJIbHBIX xommetotep 11 wr. Intel(R) Core(TM)2 Duo CPU E7200 @
CaMOCTOSITEITh KOHCYJIBTAIUH, TEKYLIEro KOHTPOJIS U 2.53GHz/2GB/250GB/DVD-RW/ ; mouutop Acer V193; npunrep
HOU paboThI MPOMEKYTOYHOM aTTeCTAINH, a TAKKE ISt Canon LBP 800

00yJaronmxc 5 ¢ |caMOCTOSTEIbHON PabOTHI
BBIXOJIOM B CETh

Wutepuer
(ITpumUKT) Y4eOHas ayIuTOpHs AJISI IPOBENCHUS [IporpamMmuOe obecrieuenHue:
Aynutopust Ne816 [mexunonnsix, maboparopusix u npakrudeckux |Microsoft Windows XP (Ceemenust 06 Open License 44290841)
Marepuanose 3aHSTHH, TPYIIOBBIX W HHANBHIYATbHBIX Microsoft Office Professional Plus 2007 (Csenenust 06 Open License
neane u TKM KOHCYJIBTAINH, TEKYIIETO KOHTPOJIS 1 66234276);
MPOMEXYTOUYHOU aTTECTAINH, & TAKKE IS Kaspersky Endpoint Security 8 (Ne mutiensun 1356-160615-113525-
CaMOCTOSITEIIbHOU pabOThI 730- 94);

Foxit Reader .

Iocka ayauropnas; komnbiotep Intel(R) Core(TM)2 Duo CPU E7500
@ 2.93GHz/1GB/320Gb/DVD-RW/Monutop Acer V173VB; npunrep
HP 1566;npoekTop Sanyo PLC-XU305A;koMIUIeKCH YHUBEPCATIbHEIE
yaebnsie moenu CM-1 ; mpucmocoOneHne A7l JeMOHCTPAINN CIIoco0a
PaCKpBITUSI CTATHIECKOIT HEOTIPEAEIEHHOCTH paM; YCTAaHOBKA IS
HCCIIeI0BAaHUS IBYXOIIOPHO# OaJIKi; YCTaHOBKA JUISl TPOBEPKH KOCOTO
n3ruoa;

YCTaHOBKA JUISl HCTIBITAHUS IPY)KMH Moz Harpy3koir MUTII-10-
1;ycTaHOBKa JUIsl IEMOHCTpAaIMy JedopMaliy Bajia MpU KPYIeHNH;
HarJISIHO- IEMOHCTPAMOHHBINA MaTepual: KPUCTANINIECKHE PEIIeTKH;
TeHepaTop aleTHICHOBEIA B pa3pese; MakeT pe3lla; MakeT IIPOKaTHOTO
CTaHa;

-pa3IaTOYHBIH MaTepual IJIsi IPOBEICHUS Ta00paTOPHEIX PaboT: pe3lsl,
cBepiia, Gppesbl, Gaiibl ¢ HabopoM TabIIHILI, CXEM, PUCYHKOB JJIs
11ab0paTOPHBIX PaboOT;

CTEH/1 HACTEHHBIH «PEUTHHT CTYIEHTOBY;

-IJIaKaThl 10 TEMaM U pasaciaM JUCHUTIIUHBIL.

8. METOANYECKHUE MATEPHAJIBI 1JI OBYYAIOHIUXCSA IO OCBOEHUIO JTUCIHTUITIJIMHBI (MO1Y JIS)

Jyist Tydiiero ycBOeHHs MaTepraia Kypca peKOMEHIYeTCsl COCTABIIATh KOHCIEKT MO KoMy 3aHATHIO. [Tocie u3ydeHus
TEOPETUYECKOr0 MaTepHaja 3aHATHS HEOOXOAMMO OTBETUTH Ha BOIPOCHI 11l CaMOIIPOBEPKH, [Ipi BOZHMKHOBEHUH HETIOH ITHBIX
BOIIPOCOB CJIeyeT 00paIaThesl 32 KOHCYIbTAIMEH K IPEToIaBaTellio, BeAyIeMy TUCIUILINHY.

B pesynbraTe NOArOTOBKH K IIPAKTUYECKOMY 3aHATHIO 00YYaIOIIMEecs JODKHBI YeTKO MPEACTaBIATh LeJb 3aHATHS U €T0
coJiep)KaHue, YCBOUTh TEOPETHYECKHE OCHOBBI U 3HATH IOCJIEIOBATEIBHOCTD BBIMOJIHICMBIX ONEpalliii, yBEpEHHO OTBEYaTh Ha




KOHTpOJIbHbIE BoIpockl. CozepkaHue U METOAUYECKHE PEKOMEHIAUY IPOBEICHUS IPAKTHYECKUX 3aHATHI NIPeCTaBIICHbL B
U3JIaHuN «MaTtepuanoBeIeHUe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpUaIOB": TIPAKTHKYM - coctaButens O.I°. babenko [u ap.]. —
Xabaposck: M3a-so ABI'VIIC, 2012. — 160 c. IlpakTtukyM coaepxut 25 1a60paTopHO-NpaKkTHIECKUuX paboT. B HEM paccMOTpeHb!
BOIPOCHI UCCIIEOBAHNUS CTPYKTYPbI X CBOMCTB KOHCTPYKLIMOHHBIX MaT€pUaloB, a TAKKE U3YUE€HHUs] OCHOBHOTO TEXHOJOTHYECKOTO
000pyI0BaHUSA U HHCTPYMEHTA, UCIIO0JIb3yEMOI'0 IIPU BOCCTAHOBJIECHUH JleTanell TEXHUYECKUX YCTPOMCTB KeIe3HOI0POKHOIO
TpaHcmopTa. VIMeroTcs 3aaHust U1l CaMOCTOSATENbHON paboTHI, a Takke YKa3aHbl MaTepHaibl, HEOOXOJUMBIE, AJIsl IOATOTOBKH K
3aHATHAM (pa3feinbl KHUT, TOCOOUH U T.JI. KOHTPOJIbHBIE PaOOThI BHIIIOJIHSIOTCS 110 MHIMBHYAJIbHOMY 33JIJaHUIO JJIS1 KaXKI0TO
CTyIeHTa. 3a/laHNe U MEIOANKA BEIIIOJIHEHNS KOHTPOJIBHBIX paboT ¢ KOHKPETHBIMHU NPUMEPAaMH BBLIASTCS CTYAEHTaM B Havaje
cemecTpa. CpoK BBIIOJIHEHUSI KOHTPOJIbHBIX IIPEJICTABIIEH B PEUTUHI -IUIaHE AUCHUILIMHBL, ¢ KOTOPBIM CTYJECHTBI 03HaKaMJIMBAIOTCS
B TaK jKe HaJaJie ceMecTpa. BEITOTHeHHAss KOHTPOJIbHAS C pElleH3MEH 1 OTICHKOW MPEeTio1aBaTessl IOMEIAeTCs CTYACHTOM B CBOM
HopT(hOIUO B 3IEKTPOHHOM BUJIE.

Hanmcanme KoHCTIEKTa JIEKIMH: KPaTKO, CXeMaTHIHO, IT0CIEI0BAaTEIbHO HUKCHPOBATh OCHOBHEIE TTOJIOKEHHS, BEIBOJEL,
(hopMyIUpOBKH, 0000IIEHNS; TOMEYATh BasKHbIE MBICIIH, BBIIEIIATH KIIIOYEBbIE CI0BA, TEPMUHBL, TEOPEMBL U AITOPUTMbI PELLIEHUS
3amad. [IpoBepka TEPMHHOB, MOHSATHIA C TIOMOIIIBIO CIIOBAPEi, CIIPABOYHUKOB C BHITUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYNTH
BOIIPOCHI, TEPMUHBI, MaTepUall, KOTOPHII BBI3BIBAET TPYIHOCTH, HOMETHUTH U MOIBITAThCS HAUTH OTBET B PEKOMEH/1yeMOH
aurepatype. Eciiu camocTosTeIbHO He yaaeTcst pa3o0parhcs B MaTepualle, He00X0JUMO ChOPMYIHUPOBAThH BONIPOC U 33]aTh
MPENOo/JaBaTeII0 Ha KOHCYJIbTAllUU, Ha MPAKTUYECKOM 3aHATHH.

WunuBunyanbHble 3ajaHusl 3HAKOMCTBO ¢ OCHOBHOM U JIONOJHUTEIBHON IUTEpaTypOil, BKJII0Yas CIIPaBOYHbIE U3/laHUs, 3apyOeiKHbIE
MCTOYHUKH, KOHCTIEKT OCHOBHBIX TTOJIOXKEHHH, TEPMHHOB, CBEICHHH, TPEOYIOMNX I 3aTIOMUHAHUS U SBIISIOMINXCS
OCHOBOIIOJIAraloIUMU B 3T0i TeMe. I[loAroToBKa K 3K3aMeHy, 3aueTy. [Ipu moAroToBKe K 3K3aMeHy, 3a4eTy HE0OOXO0IUMO
OpPUEHTUPOBATHCS HAa KOHCIEKTHI JICKIIMH, pEKOMEHLyEMYIO JIUTEPATypy U Jp. YMETb BOCIIPOM3BOIUTH YCTHO U TUCbMEHHO
OCHOBHYIO TEOPETHYECKYIO 0a3y y4eOHOro MaTepHana, BEIIONIHATh PEKOMEHyeMble I Cllauy 9K3aMeHa [IPaKTUIeCKUe 3a1auu.
TIpoBenenue yueOHOTO TIpoliecca MOXKET OBITh OpraHU30BaHo ¢ ucnosib3oBanreM JI1OC yHuBepcuTeTa U B IUPPOBOH cpelie
(Tpymmbl B COIMANBHBIX CETSIX, IEKTPOHHAS [104Ta, BUACOCBS3b U 1 p. IIaT(GopMbl). YueOHble 3aHsTus ¢ npuMeHenueM JJOT
MIPOXOJAT B COOTBETCTBHU C YTBEPKACHHBIM pacnucanneM. TeKyImuii KOHTPOIb U IPOMEXYTOUHAs aTTeCTALHS O0YJaIOIIIXCS
nposojurcs ¢ npumenenuem JOT.




OueHoYHbIE MATEPHUAJIBI

10 AUCHUIIIINHE

MaTepuaJjioBeJleHHE U TEXHOJIOIHS KOHCTPYKIMOHHBIX MAaTEePHAJIOB

IIOJITHOC HAMMCHOBAHUE JUCHHUIIIINHBI

23.05.03. IloaBUKHOM COCTAB KEJIE3HLIX JTOPOT

KOO U HAUMCHOBAHHE ClICHUAJIbHOCTH

®opmupyemsie komnerenuuu: OIIK 4, OIIK 5

1. Onucanue HOK33aTeJ'Ie]71, KPUTEPUEB U LIKAJ OLICHUBAHUA KOMIIeTeHII M.

1.1. [lokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETCHIIHHA

OOBEKT OLIEHKHU

YpoBHU CHOPMHPOBAHHOCTH
KOMIIETEHIIUN

Kputepuit onenuBanust
pE3yIbTATOB O0YUICHHS

Oobyuarommiics

Huzkuit yposeHb
IToporosslil ypoBeHb

YpPOBEHB PE3yNbTaTOB O0YIECHUS
HE HHXe ITOPOTrOBOT0

IIoBbILIEHHBIN yPOBEHD

1.2. [lIkanb! OlleHUBaHUS KOMIIETCHIIMH NP cJa4e dK3aMeHa (KBATH(PUKAIIMOHHOTO SK3aMEHA)

JoCTUrHyTHIA ypOBEHB
pe3ynbraTa
o0OyueHus

XapaxkTeprucTiKa YpoBHS ChOPMUPOBAHHOCTH
KOMIIETEHITUM

[IIxana oreHMBaHUS JK-
3aMeHa

Huskuii
YPOBEHb

OOyuarommmiics:

-00HapyXuja mpoOesbl B 3HAHUSIX OCHOBHOTO Y4eO-
HO-TIPOTPAMMHOTO MaTepHraa,

-IOMYCTHJI TPUHIMIIHATIbHBIE OLIMOKU B BBIMIOJIHE-
HUU 33JIaHAH, IPEAYCMOTPEHHBIX IIPOrPaMMOii;

-HE MOXET MPOJOHKUTh OOyYeHUE WIIU MPUCTYIUTh
K TIpOo(h)eCCUOHATLHON JIeATEIHbHOCTH M0 OKOHYAHUU
porpaMMbl  0€3 JOTOTHUTEIBHBIX 3aHITHHA IO CO-
OTBETCTBYIOIIEH TUCIUTUINHE.

HeynosiersopurensHo

IToporossiii
YpOBEHBb

OO6yyaromwmiics:

-00HaPYKUIT 3HaHUE OCHOBHOTO y4eOHo-
IpOTrpaMMHOr0 MaTepuasia B 00bEMe, HEOOXOJUMOM
JUIsl JasibHeHIe ydaeOHON U mpecTosien npodec-
CHOHAJILHOW JEATEIIBHOCTH;

-CIIpaBJISIETCS C BBIIIOJIHEHUEM 3a/IaHUH, MTPETYCMOT-
PEHHBIX IPOTPaMMON;

-3HAaKOM C OCHOBHOH JINTEPATypOil, pEeKOMEH/10BaH-
HOM paboueill mporpaMMoil TUCIMITIINHBI;

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIMPOCHI U MPHU
BBIMOJIHEHUH 33JJaHUH 10  y4eOHO-TIPOrpaMMHOMY
MaTepuainy, Ho 00JajaeT He0OXOJUMbIMU 3HAHUSMU
JUISL UX YCTPaHEHUs IOJ PyKOBOJCTBOM IIPEIO/IaBa-
TeJsl.

Y 10BIIETBOPUTEIIHHO




OO0yyvarommwmiicst:

- OOHAPYKUJI TTOJTHOE 3HAHUE YU4eOHO-TIPOTPaMMHOTO
MaTepuana;

-YCHEIIHO BBIMOJIHWI 3a/aHus, MPelyCMOTPEHHbIE
IIPOrpamMMoi;

-YCBOMJI OCHOBHYIO JIUTEPATypy, PEKOMEH/I0BAaHHYIO

IToBBITIIEHHBIHN o .

yPOBEHD paboueit mporpammoit I[I/ICI_‘[’I/IHJII/IHBI; } Xopor1o
-MOKa3ajJl CHCTEeMAaTUYECKUI XapaKTep 3HAHUHA y4eo-
HO-TIPOrPaMMHOI0 MaTepuasa;
-CIIOCOOEH K CaMOCTOSITEIBHOMY MOTIOJTHEHUIO 3HA-
HUW 10 y4eOHO- MPOrpaMMHOMY MaTepHany u 00-
HOBJICHHIO B XOJi¢ JaJIbHEHIel yueOHoil paboThl U
poeCCHOHATBHON JEATEIHHOCTH

Bricokuit OOyuarommmiics: O1inn4yHo

YpOBEHb -O0OHApY>KUJI BCECTOPOHHHUE, CHUCTEMATHUYECKUE |

ri1yOOKHe 3HaHMs y4eOHO-IIPOrpaMMHOI0 MaTepHa-
na,

-yMeeT CBOOOJHO BBINOJHATH 3aJaHMsl, IPEAyCMOT-
PEHHBIE IPOIPAMMON;

-03HaKOMMJICS C JOTIOJTHUTEIbHON JTUTEPaTypON;
-yCBOMJI B3aMMOCBSI3b OCHOBHBIX IOHSATHH JHCIH-
IUIMH U UX 3HaYeHHE JJIs IPHoOpeTeHns npodeccu;
-IIPOSIBUJI TBOPUECKHE CIIOCOOHOCTH B TOHHWMAaHUU
y4eOHO- IPOrpaMMHOI0 MaTepuaa.




Omnwucanue mKan OICHUBaHUS
1.3. KomneTeHIi# 00y4aromerocs OIeHUBAIOTCS CISAYIOIUM 00pa3oM:

[Tnanupye- ConeprkaHue Kbl OLICHUBAHUS
MBI ypOBEHb JIOCTUTHYTOT'O YPOBHS pe3yJibTaTa 00y4eHHs
pe3yibTaToB | HeynoBieTBopuTeb- | Y 1OBIECTBOPUTEIBLHO Xopomo OTan4HO
OCBOEHUS HO 3auTeHo 3auTeHo 3ayTeHo
He 3aureHo
Hecnioco6HocTh 00y- | O0yuarommiics crio- | OOyuaromuiics | OOyuaronuiics ie-
YaroIIerocs cCaMocTo- | COOEH caMoCTOs- JEMOHCTPHUPYET | MOHCTPUPYET CIIO-
ATEJNBHO MPOJEMOH- | TETBHO MPOAEMOH- | CIOCOOHOCTH K | COOHOCTH K CAaMOCTO-
CTpUPOBATh HAJMYUE |CTPUPOBATh HAJTMYUE [ CAMOCTOSITENLHO- | STEIbHOMY IIPUMeE-
3HaHUH PU PELICHUH | 3HAHUM IIPU pele- | My IPUMEHEHUIO | HEHUIO 3HAaHUU B BbI-
3aJJaHul, KOTOpbIE | HUM 33JaHU, KOTO- 3HAHUU TIpU 6ope criocoba periie-
3uath ObUIM TIPEACTABJICHBI |pble OBUIM MPECTAB- pEIIeHUH 3a1aHUIi,| HHUS HEM3BECTHBIX
mpernojaBaTesieM BMe- | JICHBI IIpernojaBaTe- |aHAJIOTUYHBIX TeM, | UM HECTaHAapTHBIX
cTe ¢ o0pa3Lom JIEM BMECTE C KOTOpBIE IIpEeAl- | 3a7aHuil ¥ PU KOH-
WX peIICHHUS. 00pa31oM HX pelie- | CTaBJsUI penoia- | CyJIbTaTUBHOU MOJI-
HUSL. Bareb, JIEP’KKE B 4acTU
U TIPU €ro KOH- | MEeXAUCUUIUTHHAD-
OtcyrcrBue y o0y4a- | OOyuaronmiics ne- | OOyuatommiics | OOydarommiics ae-
IOLLErOCsl CAMOCTOSI- | MOHCTPUPYET CaMO- | IPOAEMOHCTPUPY- | MOHCTPUPYET Camo-
TEIbHOCTH B IIPUME- | CTOSITENIBHOCTb B | €T CAMOCTOSITENb- | CTOATENbHOE IPUME-
HEHUU YMEHUH 10 MPUMEHEHUU yMe- | HOe MPUMEHEHHE | HeHue YMEHUH pe-
WCIIOJIb30BAHUIO Me- | HUH pelieHus yued- | yMEeHHU sl pe- | HICHUs HeM3BECTHBIX
VMers TOJIOB OCBOGHUS HBIX 33J]aHUH B MOJI- | IIEHUS 33JaHUl, | WIM HECTaHAAPTHBIX
y4eOHOW JUCHUILIM- | HOM COOTBETCTBUU C |aHAJIOTMYHBIX TEM, | 3alaHUil U PU KOH-
HBI. oOpa3ziom, KOTOpBIC TIpe/l- | CyIbTaTUBHOM MOA-
JTaHHBIM IIPETIO/IaBa- | CTaBIISI PENoJia- | AeprKKe mpenoiaBa-
TEeJEeM. BaTeb, TEJsl B YaCTH MEX-
Y TIPU €T0 KOH- JTUCITUTUTAHAPHBIX
CVIILTATUBHOM CRA3EH
Hecnocobnocts ca- | OOyuaromuiics ae- | OOyuatomuiicss | OOyuaromuiics je-
MOCTOSITENIHO TIPO- | MOHCTPUPYET CaMoO- | JIEMOHCTPUPYET | MOHCTPHUPYET CaMo-
SIBUTH HaBBIK pellie- CTOSATEIBHOCTh B | CAMOCTOSITETILHOE | CTOSITENIbHOE MTPUMe-
HUS TIOCTABIICHHOW |MPUMEHEHHH HaBbIKa| TPUMEHEHHE |HEHHE HaBbIKa pelie-
3a/1a4M 10 CTaHJapT- 10 33/1aHUSM, HaBbIKA PEIICHUS | HUS HEU3BECTHBIX
Bnanets HOMY 00pa3ily Ho- | pelleHue KOTOpPBIX | 3aJaHui, aHalo- | MJIM HeCTaHJIApTHBIX

BTOPHO.

OBLIIO MMOKA3aHO TIpe-
Mo/iaBaTesieM

THYHBIX TEM, KO-
TOPBIE NPEACTAB-
JISUT TIperojaBa-
TeJb,
U IIPU €r0 KOH-

3aJIaHUN U IIPU KOH-
CYJIbTaTUBHOM IOJ-
JEPKKE IIpenoaasa-
TeJs B YaCTU MEXK-
JUCHUIIIMHAPHBIX




2. Iepeyenb NPpUMEPHBIX BONPOCOB K dk3ameny «Matepuanosenenne» (OIIK 4, OIIK 5)
2 cemecTp

Teopernueckue BONpochl IK3aMeHa

Knaccudukanus u cBoiicTBa METAIIJIOB

MeTo/1pl HCIIBITAaHUS MEXaHUYECKUX CBOWCTB METAILJIOB U CILJIABOB
Buasl u napameTpbl KpUCTaUIMUECKUX PEHIETOK

[TonumopdHbIe npeBpallieHus: METAIJIOB (Ha MpUMEpE Kelie3a)
Kpucranmnmmzauus meraios o 1. K. UepHoBy

Bune! criitaBoB

[TocTpoenue quarpaMm COCTOSIHUS CILJIAaBOB

KomMmmnoHeHTHI 1 (1)331)1 KEIC30YTIIIEPOANCTBIX CIIJIaBOB

© © N o gk~ w DN E

JHuarpamma coctosinus Fe-Fe3C — xapakTepHble TOYKH U JIMHUM, KPUTHYECKHE TOUKH, (a3o-
BbI€ IIPEBPALLCHUS

10. Knaccudukanus cranen

11. CocraB, 0603Ha4YeHne, CBOICTBA M MPUMEHEHUE KOHCTPYKIIMOHHBIX YIIIEPOAUCTBIX U JIETHPO-
BAaHHBIX CTAJIEH, YyI'YHOB, HHCTPYMEHTAJIIBHBIX MaTEPUAIIOB

12. 3akannBaeMoOCTb U IMIPOKAJINBACMOCTb cranen

13. Buapl, pexxuM, CTPYKTYpHBIE MTPEBpAILEHHS ¥ IPUMEHEHHE OT/KUTA, HOPMAJIN3ALNH, 3aKAJIKH U
OTIIyCKa CTaJIen

14. TexHo0rHs LIEMEHTALlUU CTaJlel

15. AzoTupoBanue, IMaHWPOBAHUE U HUTPOLIEMEHTALM CTajlei

16. OcobeHHocTH TepMHUUECKO 00paOOTKH JIETHPOBAHHBIX CTAIEH

17. Buapl, coctaB, CBOMCTBa, 0003HaUEHHE U IPUMEHEHHUE CIUIABOB AJIFOMUHUS, MEM, TUTaHA
18. MonekynsipHasi CTpYKTypa U TEpPMOMEXaHUYECKHE CBOWCTBA ITOJIMMEPOB

19. BI/II[LI, COCTaB, CBOICTBA U MMPUMCHCHUC IJIACTMACC U KOMITIO3HUTOB.

HpaKTuquKue 3aJJaHUA 3K3aMCHaA

Onpenenuts TeMneparypy HarpeBa JUisl OTXKMra, HOpMaJIlu3alluy U 3akainku ctanu 40 u Y12
2. Omnpenenuth BUIBI TepMHIUECKOr 00paboTku ctamu 10 amst moctmxenns TBepaoctu HRC 55

3. BbiOpatk 1 060CHOBATH BH/IbI TEPMUUECKOH 00pabOTKH cTanu 45 Ui JOCTHKEHHs TBEPIOCTH
35HRC, 45HRC, 55HRC

4. Pacmmudposars mapku ctaneit: 30 XI'T, 38 XMIOA, 12 XH3A, A40T, IIIX15, C255,
10X12H3M2DA-I11, 20I'CJI

5. Pacmm¢posats Mapku criaBoB: bpOLIC 4-4-2,5; bpC 30; bpb2
Pacumdposats mapku crmasos: AJI4, /118, JI90, JIKC80-3-3
, XBI', V8, Y12A, P18, P6MS5, BK3, T5K10



10.
11.
12.

13.

14.

15.

16.
17.
18.

CpaBHHTH MO CBOMCTBAM (IIPOYHOCTH, TBEPAOCTH, TUTACTUYHOCTH, YIAPHOU BSI3KOCTH) cTaiu 10
u 45

CpaBHHTH MO CBOKMCTBAM (TBEPIOCTH, MPOYHOCTH, TETUIOCTOMKOCTH, CKOPOCTH PE3aHMS) UH-
cTpymMeHTanbHble MaTepuansl P18 u BK6, Y8 u P18

3. [lepevennb NPUMEPHBIX BONPOCOB K IK3aMEHY
«Texnonorus koucrpykuuonnsix marepuaion» (OIIK 4, OIIK 5)
3 cemecTp

Teopernueckue BOMPOCHI IK3aMeHa

CYH_IHOCTB, MNPpEMMyHIECTBA. HEAOCTATKHU U TCXHOJIOI'UA JIUThs B Pa30BbIC (bOpMBI

CymHoCTh, MPEUMYIIECTBA U HEJOCTATKU JIUThS IO BBITUIABJISIEMBIM MOJIESIM, B 000JIOUKO-
BbI€ ()OPMBI, B KOKUJIb

du3ndeckue OCHOBBI 00pabOoTKH naBieHreM. DaKkToOphl BIUSHUS Ha TUIACTUYHOCTH MeTalia
pu 00paboTKe JaBIeHHEM. TeMIiepaTypHbIid HHTEpBal 00pabOTKH 1aBIICHUEM.

N3meneHne CTpyKTyphl 1e(hOpMUPOBAHHOTO METAIJIa M €r0 CBOMCTB

CYH_[HOCTB H IIPHUMCHCHUC BOJIOYCHUSA, IIPECCOBAHUA, ITPOKATKH, IITAMIIOBKH, CBO60,Z[HOI>'I
KOBKU

dusnueckue OCHOBHI Tpollecca pe3aHus: 00pa3oBaHKUE CTPYKKH, HAKJICI, HApOCT, TEII000-
pa3oBaHue

Knaccudukanus u 0603HaueHIEe METAJUIOPEKYLIUX CTAHKOB
DneMeHThl pexuma pe3aHus. MeToauka pacuera pexuma pe3aHus

VYcioBusl 3aKUTraHusl U CTaOMIIBHOTO TOPEHMs 3JIEKTpUUYECKoW cBapouHOW ayru. TeruioBble
CBOMCTBA IEKTPUYECKON CBAPOUYHOHN TYI'H

BonbramnepHas xapakTepUCTUKA AIEKTPUUYECKOM CBAPOYHOM TyTU
CymHOCTbh, IPEUMYIIIeCTBa U HEAOCTATKU, 00IaCTH IPUMEHEHHUSI PYYHOH TyTOBOM CBapKu

Matepuansl i1 JyroBoi CBapKU: CBapOYHasl MPOBOJIOKA, 3JIEKTPO/Ibl, OPOIIKOBAs CBApOY-
Hasl IPOBOJIOKA

CaapuBaemocTs crajneil. [Ipuemsl ynyumienust cBapuBaeMocTH ctaneil. CBapuBaeMoCTb Uyry-
HOB. [Ipremsl yny4nieHus: CBapuBaeMOCTH YyT'yYHOB.

Br100op pexxnMa pydHOI 2JIEKTPOAYTOBOM CBAPKU: TUAMETP IEKTPOAA, CUIIa CBAPOYHOIO TO-
Ka, Tpynna MokpbeITus (0OMa3Ku), THUIT M MapKa 3JIeKTpoJa.

CymHoCTh, MPEeNMYIIECTBa U HEOCTATKH, 00JIACTH MPUMEHEHHS CBapKH B 3aIIMTHBIX ra3zax u
noJi cioeM ¢uiroca.

Buzsl u cBOMCTBA ra30BOTO IIJIaAMEHHU, MATEPUAIIBI M PEKUM Ia30BOM CBApKH
TpeboBanust 6€30MaCHOCTH MPH NEKTPOIYTOBOM CBapKe

TpeboBanust 6€301aCHOCTH MPU T'a30BOM CBapKe

IIpakTuyeckue 3aaHus

PacmmgpoBats 0603HaueHNEe MeTaIIOpeXXyux ctankoB: 11611-11, 2135,1K62

OrmpesenuTh TEOMETPUIO TOKAPHOTO pe3la



3. Omnpenenuth TeMIepaTypHbId HHTEpBaJ 00pabOTKH naBieHueM cranei 10 u 45

4.  O6ocHOBaTh BHIOOP MOJSIPHOCTH CBAapOYHOro Toka mpu cBapke cranu 15T'HOT tommmnoi 8
MM
5. Vkaxure 3HaueHue  oOo3HaueHW — «2942-AHO6» B MapKUpOBKE  JJIEKTpoJa
242 - AHO6-3-V/
E41 2(3)- P21

D42 - AHO6-3-V]]
EA1_2(3)- P21
D42A4A-YOHHUH13]45-3-V]]
EA1_2(5)-520

8. OrnpenenuTh peXUM PYUYHOM 3JIEKTPOAYTrOBOM CBApKH cTanu 45 TOMMIMHOW 5 MM JUisi KOH-
CTPYKIMHU, pabOTarOIIEH B YCIOBUAX 3HAUUTEIBHBIX TUHAMUYECKUX HAIPy30K

9.  PacumdpoBars 0003HauUCHHE UCTOYHUKOB cBapouHoro toka: T/I-4 01-Y2, BATU-5 05-V 3,
TAD-10 01-Y 2

10. OmpenenuTh Ta30BYyI0 €MKOCTh KHUCIOPOJHOTO OaJUIOHA, €CIIHM JABJICHUE KUCIIOPOJia COCTaB-
nsiet 10MIIa

6.  Ykaxute 3HaueHue muQPps1 42 B MAPKUPOBKE DIEKTPOIA

7. Yxaxwute 3HaueHue OykB Y /| B Mapke aiekTpoaa

Pexomenayemas qurtepartypa:
1.  bab6enko. O.I'. KoHcTpyK1IMOHHBIE MaTepUabl 1Jis JeTajlell TEXHUYECKUX YCTPOUCTB; Y4eO.
nocobue, — Xabaporck: M3n-so JABI'YIIC, 2014

2. bapano E.M. TepmooOpabotka cratu: meroa. [locobue — Xabaporck; M3a-so JABI'YIIC,
2004

3. Kowmapos A.Il. MarepuanoBeqeHne: MeToO. YKa3aHHsI 110 BBITIOJIHEHUIO PacueTHO-
rpaduueckux padbot — Xabaposck; Uzn-so JABI'VIIC, 2019

O0Opazer DK3aMeHaIIMOHHOr0 OnIeTa

IIpuMoOpcKMii HHCTUTYT KeJI€3HOJ0POKHOT0 TPAHCIIOPTA

TIMK/TILK DK3aMeHalMOHHBIN OmiteT Ne «YTBEpKIAIO»
20 -20 O JTUCLIUILUIUHE 3am. nupekropa no YP
/
« » 20 T
JUIS1 CHIENUAIbHOCTH

1. Borpoc (OIIK 4, 5)

2. Borrpoc (OTIK 4,5)

3. Ilpaktrueckoe 3amanue (OIIK 4,5.)

Tpumeuanue. B Kaxcoom 3K3aMeHAYUOHHOM Ouleme OOINCHbL NPUCYIMCMBOBANb GONPOCHL, CHOCOOCMBYIOUWUX
dhopmuposanuio v oo6vuanue2ocs 6cex KOMnemeryull o OAHHOU OUCUUNTUHE.



3. TecroBble 3axanuss. OueHKa M0 pe3yJabTaTaM TeCTHPOBAHUS.

3.1. lIpumepnusbie 3axanus Tecta (OI1K 4, OIIK 5)
COJIEP)KHUE U CTPYKTYPA TECTOBBIX MATEPHUAJIOB
PA3JEJI | MatepuaioBeaenue

Temal: CTpoeHue 1 CBOMCTBA META/UIOB U CILUIABOB

3aganue 1. Haumenpmmii 00beM MeTallIa, XapaKTePU3YIOMIHA KPUCTAUTHIECKOE CTPOSHUE BCETO
o0bema, Haz3bIBAETCs KpHUCTaJUIMYECKas
Bnucate npornyIiieHHoe ci10Bo

3aganmue?. TBep/bie Tela, aTOMBI M MOJICKYJIBI KOTOPBIX 00Pa3yIOT YIOPSIOUCHHYIO CTPYKTYPY
(naspIBarOTCSA
Bnucate nporyieHHoe ¢10Bo

3ananue 3. CymecTBOBaHNE OJJHOTO METaJIa B Pa3IMYHBIX KPUCTANTHIECKUX (popmax (Moauduka-
LUSIX) IPH pa3HbIX TeMIepaTypax Ha3bIBaeTCs
Bnucate nporyieHHoe ¢10Bo

3ananue 4. Brincatb CHHOHUM CJI0Ba OJTUMOP(HU3M
Brucats npomnyiieHHoe ci10BO

3aganue 5. cioCOOHOCTH MaTepuaa COMPOTUBIIATLCA BHEAPEHUIO B HETO APYroro 0osee TBEPIOTO
Marepuaia — 3T0
BriOpaTh npaBUIBHBIN OTBET

3ananme 6. Yka3aTh CBOMCTBO MaTepuaia i OLEHKU €ro CONPOTHUBIIEHUS XPYIKOMY pa3pyLIEHUIO
1 TBepnocTh
2 IPOYHOCTh
3 ymapHas BSI3KOCTh
4 ycTanocTtb
Bo16paTh npaBUIIBHBIN OTBET

3ananme 7. K MexaHWYeCKUM CBOMCTBAM METAJIOB OTHOCSITCS:
2 ycTanocThb
3 ymapHas BSI3KOCTh
4 371eKTPOIIPOBOITHOCTh
5 cBapuUBaeMOCTh
BriOpath npaBUiIbHBIN OTBET (OTBETHI)

3ananme 8. TBepaocTh MaTepuasioB 1o MeToly PokBesuia onpeaesnstor ¢ MoMOIIbIO:
1 cranpHOTO MIapHKa
2 CTaNIbHON MHpaMUJIbI
3 anMa3Ho# mupaMuIbI
4 amMa3HOTO KOHYCa

3ananmue 9. YCTaHOBHUTH COOTBETCTBHE MEXKJy CBOMCTBOM METallJIa U METOIOM €r0 OINpe/IeIeHus:
Meron onpenesieHHusl CBOWCTBaA: CaoiicTBa MeTaIa!



1. Ha pacTshkeHue yaapHas BS3KOCTb
2. MasSTHUKOBBIM KOIIPOM TBEPAOCTH
3. mo Poksemry MPOYHOCTH

3aganue 10. YcTaHOBUTH COOTBETCTBHE MEXKAY METOJOM OMPEeNICHUs TBEPIOCTH U HAKOHEUHUKOM
(uIeHTOpOM) TBEpIOMEpPA:

Merton onpenencHus TBEpAOCTH: Wnentop TBEpaoMepa:

1. bpunenns CTaJIbHOW IIapUK

2. Bukkepca anMasHas nupamuaa

3. Poxsemna CTaJIbHOM IIAPUK WM aJIMa3HbINA KOHYC

Tema 2: I[I/Ial"paMMbI COCTOAHMA CIVIABOB

3ananme 11. I'paduueckoe n3obOpakeHre 3aBUCUMOCTH TeMITepaTyp (a30BBIX MPEBPAICHHUH B CILIA-
Bax OT X COCTaBa, HA3bIBACTCS
Bp10path npaBHIIbHBINA OTBET

3anganme 12. Kakoro poja quarpaMma COCTOSTHUS MPEICTaBlIeHA HAa PUCYHKE

B S

1. c orpaHn4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPZOM COCTOSHUU

2.C HEOTPaHUYECHHOW PACTBOPUMOCTHIO KOMITOHEHTOB B TBEPIOM COCTOSIHUT

3. C YCTOMUMBBIM XMMHYECKUM COCTUHEHUEM

4. c OTCYTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM
BriOpath npaBUiIbHBIN OTBET

3ananme 13. Kakoro poja quarpaMMa COCTOSIHUS MPE/ICTaBIE€HA Ha PUCYHKE

l.c HCOFpElHPI‘ICHHOﬁ PACTBOPUMOCTBIO KOMITOHCHTOB B TBCPJAOM COCTOSIHHUN
2. ¢ XUMHYECKUM COCAMHEHNEM

3.c OFpaHquHHOﬁ PACTBOPUMOCTBIO KOMITIOHCHTOB B TBCPJIOM COCTOAHUN
4.c OTCYTCTBUEM PACTBOPHUMOCTHU KOMIIOHCHTOB B TBEPJAOM COCTOSIHHUN



3aganue 14. YCTaHOBUTH COOTBETCTBUE MEXAY KPUTHUECKMMH TOUKAMM U JIMHUSMU JUarpaMMbl

crosinus Fe- Fe3 C:

JInHus quarpaMMbl COCTOSTHUS: Kputnueckas Touka:
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00J1aCTh TUArpaMMbl: (ha3zoBoOe COCTOSTHUE CIUIABA:

HUKE KPUTUYECKOU TOUKH A3: (beppuT u ayCTeHUT
HIDKE KPUTUYECKOH Touku ACm AyCTEHHT U LIEMEHTUT

HUKE KPUTUYECKOW TOUKHU Al T03BTEKTOUTHOM (beppuT U nepauT
cTanu

HUKE KPUTUYECKON TOUKH Al 3a3BTEKTOUIHOM LIEMEHTHUT U MEePIUT
cTanu

Bnucarts MMpOMymeHHOC CIIOBO

3ananme 16 TBepaplil pacTBOp BHEAPEHUS yT-

nepoja B Fey - aTo

Bo16paTh npaBUIIBHBIN OTBET

3aganue 17. Ha pucynke mnpejacraBieHa CTpYyK-
Typa

1. 3BTEKTOMIHON CTAJIN

2. 3a3BTEKTOMOIHOM CTaIH
3. IOPBTEKTOWIHOM CTAJIA
4,
5.

TEXHUYECKOI'O XKene3a
3a3BTEKTHYECKOTrO YyTryHa

BriOpatb npaBUiIbHBIN OTBET



3ananue 18. Yka3zare oTHOIIEHUE (OTHOIIEHUS) OTPE3KOB KOHOJBI JJIS ONPEACIICHUS] KOTMYeCTBa
TBepAOil a3kl criaBa B TOUKe b

' i
1. ab/ ac. L ' o
2. bc/ac
3. bc/ab A " o
4. ab/bc :

/

Bp16path nmpaBUIIbHBIA OTBET

3aganue 19. YcTaHOBUTH MOPSIOK BO3PACTAHUS YIIIEPOIa B CTPYKTYPHBIX COCTABIISIOIINX
cTajiel U YyTyHOB

1 uementur

2 TIepauT

3 dbepput

3ananue 20. YcTaHOBUTH MOPSIOK BO3pACTAHHSI TBEPIOCTH CTAICH M YyTYHOB
1 manoyrnepoucras craib
2 Oenblit UyTyH
3 BBICOKOYTJICPOJHCTAs CTallb
4 »BTEKTOMJIHAs CTaJlb
Tema 3 JKesre3oyriiepoaucTbie CIJIABbI

3ananue 21 Yka3aTh BHJIBI YyTYHOB B TIOPSIIKE BO3PACTAHHS TBEPIOCTH
1 cepblii, BEICOKOIIPOYHBIH, KOBKUMA

2 KOBKUH, BEICOKOTIPOYHBIH, CEPHIii

3 BBICOKOIIPOYHBIN, KOBKHH, CEphIit

4 cepblii, KOBKHI{, BHICOKOITPOYHBIN

BriOpath npaBUiIbHBIN OTBET

3ananme 22 Ykazath popMy rpadUTOBBIX BKIIFOYEHHUH B BBICOKOIIPOYHOM UYT'yHE
1. nnactuHvaras

2. XJI0IIbEBUIHAS

3. mapoBuIHAS

BriOpath npaBuiIbHBIN OTBET

3amanne 23 Yka3aTh YIIepOIUCTYIO CTallh OOBIKHOBEHHOTO KaueCcTBa
1. A20

2.C16

3. V8A

4.2512C

5.20I"

3aganue 24.YCTaHOBUTH COOTBETCTBHE MEXTy TPYIIIION CTaIK 1 €€ 0003HaYeHnEeM (MapKoi)

rpymnmna cTaiu MapKa CTajau
KOHCTPYKIIHOHHAs YIIIEPOAUCTasl KAYECTBEHHAS 12XH3A 40 I’
KOHCTPYKIIMOHHASI YTIEPOANCTast OOBIKHOBEHHOTO KauecTBa ber3kn
WHCTPYMEHTAJIbHAS YIJIEPOAUCTAS] BBICOKOKAYECTBEHHAS YV 12A

bricTpopexyimas P6MS5



KoHcTpyKIIMoHHas JernpoBaHHas Ka4eCTBEHHAs 40172
KoHcTpykuinoHHas erupoBaHHasi BBICOKOKa4e€CTBEHHAs 12XH3A

3aganme 25 Yka3aTh MapKy (Mapku) H3HOCOCTOMKOM CTaIH
1. 45X17T'13H310

2. P95

3. 110I'13J1

4. 12X8B®

Br106path npaBUIIbHBINA OTBET

3ananue 26 Yka3aTh MapKy (MapKu) HU3KOYIJIEPOJUCTOM CTaIu:
1.20r

2. A40

3.Y7

4. Crl

5. XBI'

BriOpatb npaBUIIbHBIN OTBET

3ananue 27 Yka3aTh MapKy (MapKu) HHCTPYMEHTAJILHOW CTaJH:

1. P9

2. X8BD

3. XBI'

4. A20

5.V10

3aganue 28 Cruias kernesa ¢ yriiepoioM, TJe yriepona o6ombiie 2, 14 % HazpiBaeTcs

Bnucate nporyieHHoe ¢10Bo

3aganue 29 yyryH c miacTUH4aTol Gopmoii rpaduta Ha3pIBaeTCA

3amanue 30 Yka3arh MOCIEI0BATEILHOCTh BO3PACTAHMSI IPOYHOCTH YYTyHOB

1. cnmactunyaroit popmoii rpadura

2. ¢ xJombeBUIHOW (opMoii rpaduTa

3. ¢ mapoBuaHOH Gopmoii rpaduTa

Tema: 4 Tepmuyeckasi 00padoTKa CTAIU U YYTyHA

3ananmue 31 [Iporecc HaCHIIIEHHS TOBEPXHOCTHOTO CJIOS CTAJIHM YTIEPOIOM Ha3bIBACTCS
Bnucate npormnyieHHoe ¢10Bo

3ananue 32 Tepmuueckas oOpadboTka, CocTosmiasi U3 3aKalKd H BBICOKOTO OTIyCKa
Ha3bIBACTCS

Bnucate npormnyieHHoe ¢10Bo

3aganue 33 CKOpPOCTh OXJKACHUS MPH 3aKAJIKe CTaIIU JIJIsl 00pa30BaHUs CTPYKTYPbl MApPTEHCHUTA
Ha3bIBAETCS

3aganue34YcTaHOBUTH COOTBETCTBUE: MEXTy BUAOM TEPMUUYECKOM 00paOOTKH CTAIH U TeMIlepa-
Typoil e€ HarpeBa

Buna repmuueckoit 06paboTKu: Temneparypa Harpesa:



MTOJTHBIN OTHKHUT Kputnueckas Touka A3+30....50

HENOJIHAs 3aKajKa Kpurtnueckas trouka A1+30....50
OT)KHT TSI CHSITHSI BHYTPEHHUX HaIPSHKEHUN 550-650

TOMOTCHU3AIIHS 11000

LIEMEHTAIAA 900

HU3KUN OTIYCK 200

3aganue35 YcTaHOBUTH COOTBETCTBUE : MEXTy BHIOM TEPMUIECKON 00pabOTKHU cTamn u eé
CTPYKTYPOM mociie TepMooOpaboTKH

Bun TepMuueckoit 00pabOTKH CTaH: CtpykTypa cTanu mnocie TepMooopa-
OO0TKH:

3aKajika JO3BTEKTOUJHOMN CTalU MapTeHcuT+deppur

3aKajKa 3a3BTEKTOMIAHOW CTaIU MapTEHCUT +1EMEHTUT

HEIOJIHBIA OTKUT [Iepnut +uemenTuT

OT>KHI IBTEKTOUJIHOM CTaJIN [lepnut

HOpMAaJIM3alusl JOIBTEKTOUMAHON CTaIn [Tepmut + depput

3ananmne36 Yka3zarh 10C/IEI0BATEILHOCTh BO3PACTAHUS TBEPAOCTH CTAJIU MPU Pa3HbIX BUAAX TEP-
Mu4ecKkoir 00paboTKu
[EMEHTaLUs
HOpMaJIu3alus
3aKanka
OTXKUr
a30TUPOBAHUE
Bbl6paTb IIPaBUJIbHBIN OTBET:

agrwdE

3ananue 37 Ykazarb crioco0 (CrocoObl) OXJIAKACHHS IPU 3aKATKE CTAIH:
B BOJIC

BMECTE C HarpeBaTeIbHBIM YCTPOUCTBOM

Ha BO3AyXe

B MacJie

B BOJIe, B MacJie, B PacCTBOpAx COJEH U mienoven

BLI6paTL MIPaBUJIbHBIN OTBET:

agrwpdE

3ananue 38 Yka3zarh He 3aKaJIMBaEMYIO CTAJb (CTAJIH):
MaJoyTIepOAUCThIE

OOBIKHOBEHHOT'O Ka4eCTBa

HU3KOJICTHPOBAHHBIC

ABTOMATHEIC

OBICTPOpPEXKYILIHE

B1,16paT1> MIPaBUIbHBIN OTBET:

agrwdE

3ananue 39 BriOpaTh BUI (BUIBI) OXJIATUTEIIS TIPH 3aKaike ctaau 30
BOJA

MaciIto

BO3IyX

BMECTE C HarpeBaTeIbHBIM YCTPOUCTBOM

BOJIa, PACTBOPHI COJIEH U Ienouen

BBI6paTI> MIPaBUJIbHBIN OTBET:

agrwpdE



3ananue 40 Yka3ate ycioBusi 00pa3oBaHus MEpErpeBa Mpy 3aKajake CTaan
1. nnuTenbHas BbIAECPKKA MPU TEMIIEpAType HarpeBa
2. HaArpeB JI0 TEMIEPATYPHI BBIIIE KPUTHICCKON TOUKH,
3. nnuTeNbHas BBIIEP)KKA MPU TEMIIepaType HarpeBa win(u) Harpes J0 TeMIepaTyphl BhIIIE KPU-
THYECKOM TOUKH
Tema5: IIBeTHbIE METAJIBI U CIIJIABBLI

3apanme 41

1 Yka3aThb KOMIIOHEHTHI COCTaBa JaTyHEH
1. Meab ¥ 0JI0BO

2. MeIb U LINHK

3. aJIFOMUHMI U Maprasel

4.amOMHUHUAN U KPEMHUM

Br106path npaBHIIbHBINA OTBET

3amanue 42

VYkazarh NPOIIEHTHOE COICP)KAHUE MEN B TOMIAKax. .. %
1.90-97

2.80 -85

3.70-75

4. 60— 65

BriOpaTh npaBUIIBHBIN OTBET

3ananue 43. Ykazath MapKy (MapKu) CrieHUAIbHBIX JIATYHEH:
1. J196

2. JIK80-3

3.J162

4. JIC59-1J1

Bricats mpomnyIieHHoe CI0BO

3aganue 44. CiaB MeIH C OJIOBOM — DTO

3ananme 45. JlatyHu ¢ conepxanueM MHKa ot 15% 1o 20% - a3to
Bnucate npornymieHHoe ¢10Bo

3ananue 46 CrutaB Ha OCHOBE QJIFOMUHUI — KPEMHUH, cofepxamuii kpemHust ot 5 110 13% - 310
Bnucate npornymeHHoe ¢10Bo

3aganue 47 CrnaBbl, U3rOTOBJIEHHBIE METOI0OM OPOLIKOBON METAJUTYpPTrUU M COCTOSLIUE U3 Kap-
OMJI0B TUTaHA, BOJb(pama U TaHTaJIa HA3bIBAIOTCS

3amanue 48. YcTaHOBUTH COOTBETCTBUE

Bun usernoro crutasa: Mapka [IBETHOT'O CIIjIaBa:
HropamroMuHuN 16

1. cumymun AJl2

2. JaTyHb J196

3. bponza bpb2

3aganmne 49cTaHOBUTH COOTBETCTBHE:



MEXy BUAOM TBEPOTO CILIaBa U €ro 003HaYEHUEM
Mapka TBep0ro Ccruiasa:
Bup tBepaoro crimasa
1. BonbsppamokoOanbTOBBIE BK3
2. TwuranoBOJIBPPaMOKOOATHTOBBIC T5K10
3. TuranoranTanoBonbppamokodansroBeie  TT17K

3aganue 50. YcTaHOBUTE IIOCIIENOBATEIHLHOCTD
BO3pacCTaHus TBEPIOCTU B CIIABAX:

1.V8

2.Y P18

3.V12

4 BK8

Tema 6: HemeTa/L1HuecKHe MaTepHuaJibl

3aganunesS1

1. OcHoBoIi IacT™MAacc SIBISIETCS

Brucats mporyiieHHoe ¢I10BO

3apanue 52 OcHOBOM JTFO00M PE3UHBI ABIIACTCS

Bnucate npornyieHHoe cI10Bo

3aganue 53 [Iporecc ClIMBKY MOJEKYJ KayuyyKa Ha3bIBaeTCs

Bnucate nporyieHHoe ¢10Bo

3aganue 54 Matepuainsl, 00pa3yromuecs U3 pa3HOPOIHBIX KOMIIOHEHTOB HAa3bIBAFOTCS

Bnucate nporyieHHoe ciI10Bo

3aganue 55 YCcTaHOBUTH COOTBETCTBUE MEXKY BUJIOM KaydyKa U CTPOEHUE €r0 MaKpPOMOJIEKYII

Bun kayuyka CrpoeHue MaKpOMOJIEKYJIbI:
HaTypaJbHbIN JIuneitnas 3urzarooOpasHas
CUHTETUYECKHUU PasBerBiieHHas

3apanue 56 Ykazath CTpyKTypy nojauMepa, 00ecrneqynuBaroIyto
HaMOOJIBIIYIO IPOYHOCTH MJIACTMACCHI

1. JIuneitnas

2. ceTuaTas

3. pa3BeTBIICHHAS

BriOpath npaBUiIbHBIN OTBET

3ananme 57 YkazaTh noimmep, Npu HarpeBaHUM KOTOPOT'O MPOUCXOUT HEOOpAaTUMBIH 1epexos B
TBEPAOE COCTOSHHE

1. TepmMOpeaKkTUBHBIN

2. TEPMOIUTACTHYHBIN

BriOpath npaBUiIbHBIN OTBET

3aganue 58 Yka3arh ra30HanoJIHEHHYIO IUIACTMACCY C OTKPBITON ITOPUCTOU CTPYKTYpPOi
1. nenomtact



2. TIOpOIIacT
3. corormuacT
Br16path npaBHIIbHBINA OTBET

3amanue 59 YkazaTe TeMneparypy ByJIKaHU3AIUH, TPajl
1. 140-180

2. Menbue 140

3. bonbme 180

Br106path npaBUIIbHBINA OTBET

3aganue 60 KoMoHeHT miacTMaccsl, 3aMeUIIOIINN €€ CTapeHUE, Ha3bIBAETCs
Briucars nponyiieHHoe cl10BO

PA3JIEJI Il TexHo10rusi KOHCTPYKIMOHHBIX MAaTEePHAJIOB

Tema 7 OCHOBBI JIMTEHHOT0 NPOU3BOIACTBA
3aganme 61
Y CTaHOBUTH COOTBETCTBHE:
MEXy BHJIOM JIUThS U €r0 CYIIHOCTHIO

Bun muthbs CyIIHOCTb JIUThS
1. B oGomnoukoBbie GOpMbI 1. 3anuBKa B (hOpPMBI, U3TOTOBJICHHBIC U3 CMECEH C TePMO-
PEAKTUBHON CMOJIOM

2. Tlo BeImaBIIeMBIM MOJEISAM 2. 3aJMBKa B (POPMBI, M3rOTOBICHHBIE U3 MapaduHOCTEapH-
HOBBIX CMECEH

3. KokunbHoe 3. 3a/IMBKa B MeTaJUIMYeCKHe (HOPMBI
3ananmue 62

Y cTaHOBUTH COOTBETCTBUE:
MEXIYy LIBETOM MOJEJH U BUAOM JIUTEHHOTO CIUIaBa

IIBET MOJIENH BU/J JINTEHHOTO CIlJIaBa

Kpacnsiii YyT'yH

Cunnit CTaJlb

Kenterit JaTyHb, OpOH3a, CUITyMUH

Yepnsiii OKpacKa CTEP>KHEBBIX 3HAKOB BCEX MOJIENIEH
3aganue 63

Y CTaHOBUTH COOTBETCTBHUE:
MEX1y CBOMCTBOM (POPMOBOYHON CMECH U €TI0 CYIIHOCTHIO
CBolicTBO (JOPMOBOYHOM CMECH  CYIIHOCTH CBOWCTBA

l.ITnacTuaHOCTH CIOCOOHOCTH 00pa30BaTh YETKHUM OTIIEYATOK MOJIeTH B (hopme
2.IIpounocth CIOCOOHOCTh CONPOTUBIIATBCS CKATUIO CHIPBIX (HOPM
3.0JaTJINBOCTH CIIOCOOHOCTH COKpaliaThesi B 00bEMe o1 AeCTBHEM

CXKXHUMAroIunx yCI/IJII/Iﬁ OTJIMBKH



3ananue 64 Konus OTIMBKY, OTIIMYAIOIIAACS OT HEE HAJTMYUEM CTEP’KHEBBIX 3HAKOB U Pa3MEpPOB
Ha3bIBACTCA
Bnucate npomnynieHHoe C10BO

3aganue 65 Merayunyeckas paMka U3 JIByX MOJOBHH il (JOPMOBKH MOJICININ TIPH JINTHE B Pa30BbIC
(dbopMBbI Ha3bIBACTCS
Briucatpb nponymieHHoe CIIOBO

3amanue 66 Yka3arb 3JI€EMEHTHI JIMTHUKON CUCTEMBI
1. cTosik
2. IJTaKOYJIOBHUTENb
3. IATaTEIN
4. cTepKeHb
Bp16path npaBHIIbHBINA OTBET

3ananme 67 Ykaszarb yciaoBue (YCIOBHS) YBEIHMUEHUS KUAKOTEKYUECTH JIUTEHHOrO CcIijiaBa
1. yMeHbIIIEHHE TETIONPOBOAHOCTH (POPMOBOUHON CMeCH
2. yMeHbILIEHHE BIa)KHOCTU (POPMOBOUHON cMecH
3. yBeIHMUEHHE TEMIIEPATYPhI IIEPETpeBa CIIaBa Imepest 3aIUBKON B GopMy
4. yBenuueHue TEIUIONPOBOAHOCTH (POPMOBOYHOI cMecH
Br1Opatb npaBUIIbHBII OTBET

3ananue 68 Ykazare ycrnoBue (yCIIOBHUS) YMEHBIIICHHS YCAJIOYHON PaKOBHHBI OTIIMBKU
1. mMpPOKUiT MHTEPBA TEMIIEPATYPhl KPUCTATIIN3AIIUN
2. HaJIM4YKe MPUOBUTH HaJl MACCUBHBIMHU YaCTSIMH OTJIUBKH
3. [IpuMeHeHrE B Ka4eCTBE JIUTCHHOTO CIUIaBa YyT'yHA U CHIIyMUHA
4. y3Kui MHTEPBAJI TEMIICPATYPhl KPUCTAILIH3AIMN
BriOpaTh npaBUIIbHBIN OTBET (OTBETHI)

3aganue69 YkasaTh Mocie0BaTEIbHOCTh BO3PACTAHMS IMTEMHON yCaIKU CIUIaBOB
1. cunymun

2. YyT'yH
3. TnaryHb
4. OpoH3za
5. craib

BriOpath npaBUiIbHBIN OTBET (OTBETHI)

3ananme 70 Yka3zaTtb BUJ pOPMOBOYHON CMECH JIJIsl CTEPIKHEH
1. cBexas
2. 00JIMIIOBOYHAS
3. HaNOJHUTENTbHAS
4. otpaboTaHHas
Bo16paTh npaBUIIBHBIN OTBET (OTBETHI)

Tema 8: O0padoTka MeTaJIOB 1aBJIeHUEM
3ananue 71
VYcTaHOBUTH COOTBETCTBUE:

MeX1y BUIOM 00OpaOOTKH /1aBIEHUEM U €T0 CYIIHOCThIO

[ 00paboOTKH JaBIEHUEM CYILIIHOCTb BHUJIa 0OpaOOTKH /1aBIEHUEM



1 Bosiouenne [IpoTsruBaHue 3aroTOBKH B XOJIOJHOM COCTOSIHUU Y€pe3 OTBEPCTHE (PUIIbEPHI

2 IlpeccoBanue BrinaBnuBaHue 3arOTOBKU M3 KOHTEHEpa yepe3 OTBEPCTHE MATPHIIBI TyaHCOHOM

3 IIpokarka O0>xaTre 3aTOTOBKH MEXTy BPAIIAOIUMUCS BaJIKaMH

4 ItamnoBka OOXxaTre 3arOTOBKH B METAJUIMYECKOH (popMe U3 IBYX 4acTeil B 3aMKHYTOM
IIPOCTPAHCTBE

5 KoBka MHOT'OKpaTHOE BO3/ICHCTBUE HAIPETON 3arOTOBKH 0€3 COMPOTUBIICHHUS CIIOEB METAJLIa CBOEM

3aganme 72 Brmcarp Apyroe Ha3BaHHE Ky3HEUHOM 00pabOTKH
Briucars nponylieHHoe clI0BO

3aganue 73 M3menbueHne 3epHA MPU XOIOAHON 00pabOTKE TaBIICHUEM HA3bIBACTCS
Brnucates nponyiiieHHoe Cl10BO

3aganue 74 NpOKATHBIN CTaH NI IPOKATKU 3arOTOBOK KBAIPATHOI'O CEUEHUS HA3bIBACTCS
Bnucate npornyiieHHoe 1080

3amanue 75 cTpoyeyHas CTpyKTypa MeTajlia ociie 00pabOTKU IaBICHHEM Ha3bIBAaCTCs
Briucatpb npornyIiieHHoe CIIOBO

3aganue 76 [y1a ycTpaHeHHs XPYIKOCTH ¢ COXpaHEHHEM TBEPAOCTH MOCJE HaKJIena MPUMEHSTCS BU TepMooOpad

3aganue /7 Ykazath ycioBue (yCJIOBUs) YBETUUYCHUS IJIACTUYHOCTH CTAJIM MIPH 00paboTKe CTalu
JIaBIICHUEM
1. yMeHbIIICHHE COJICPKAHUS YIIIEPO/ia B COCTABE CTANIN

2. yBEIMUYCHHE CTETICHU JieopManuu

3. yBeIMUEHHE CKOpOCTHU AedopMaruu

4. yBenrueHNe TEMIIEPATyphl HarpeBa cTaiu nepea aeopmanueii
5. yMeHblIlIeHHEe CTeNneHu aedopMaliu

Br1Opatb npaBUIIbHBII OTBET

3aganue 78 YkazaTh BHJI CIIaBa (CIIABOB), KOTOPHIE MOYKHO 00padaThIBaTh JaBICHUEM
1. cranp
2. TaTyHb
3. 6bpoH3a
4. cepblil UyT'yH
5. KOBKUH YYyT'yH
Bnucate npornyieHHoe ¢10Bo

3aganue 79 HepaBEeHCTBO MEXAHUYECKUX CBOMCTB BJOJIb BOJIOKOH M MONEPEK BOJIOKOH TEKCTYPBI
Ha3bIBACTCS
Bnucate npornyieHHoe ¢10Bo

3aganue 80 Yka3aTh MocCie0BaTeIbHOCT YBEINUCHHS TUTACTHYHOCTH 1e(hOPMHUPYEMOTO CITaBa
IIPY Pa3HBIX BUIaX 00pabOTKH JaBJICHUEM

1. xoBka

2. BOJIOYCHHUE

3. TmpeccoBaHHe



Tema 9 O0padoTKa MeTA/UIOB pe3aHueM

3amanue 81
YcTaHOBUTH COOTBETCTBUE:
MEXy TPYIIIOH METaUIOPEXKYIIEro CTaHKa M €ro 0003HAYCHUEM

rpyImnia cTaHKa 0003HaYeHHE CTaHKA
CBepnuibHBbIN 2135
®dpe3epHblid 61180I"
[nudoBanbHbII 3K229B
TokapHO-BUHTOPE3HBIN 1A62

C Iy 6K20Ad3

3aganue 82 Ykazarh [OCIICI0BATEILHOCTD MTPOLIECCOB 00PA30BaHUs CTPYKKH
1. ympyras nepopmanus
2. mactudeckas aedopmarus
3. OTpBIB (CKaJIBIBAHUE)

3ananue 83 ciocOOHOCTh MHCTPYMEHTA COXPAHSTh PEXKYIIE CBOWCTBA IIPU HATPEBE /10 ONPEICIICH-
HOW TeMIIEpaTypbl Ha3bIBACTCS
Bnucatp npornyieHHoe ci10Bo

3ananue 84 nBKeHNE, P KOTOPOM MTPOUCXOUT CHATHE CTPYKKH HA3bIBACTCS
Bnucars npornyiueHHOoe CI10BO

3ananme 85 Yka3zaTh MHCTPYMEHTAJIbHBIA MaTepHall, KOTOPbIN MPUMEHSETCS B KaUueCTBE IIACTHHOK
JUISL pEKYILMX HHCTPYMEHTOB

1. TBepabIe CrIaBBI

2. yrIepOIUCThIE HHCTPYMEHTAIBHBIE CTAIN

3. IerMpOBaHHbIE HHCTPYMEHTAJIbHbBIE CTAIN

4. TBepable cruiaBbl rpymisl BK
BriOpath npaBuiIbHBIN OTBET

3aganue 86 Yka3aTh NOpsAIOK YBEIUYEHHs CTOMKOCTA HHCTPYMEHTAIBHBIX MaTEpUAJIOB
1. nerupoBaHHBIE HHCTPYMEHTAJILHBIE CTAIN
2. OBICTPOPEXKYLIHE CTATTU
3. TBep/IbIC CILIaBBI

BriOpath npaBUiIbHBIN OTBET

3aganue 87 Yka3arh NOpAIOK YBEIUYEHHS CKOPOCTH PE3aHMsI HHCTPYMEHTAIBHBIX MATEPHAIIOB
1. yraepoaucTbie HHCTpYMEHTAIbHbBIE CTAU
2. JEeTUpOBaHHbIE HHCTPYMEHTAJIbHbIE CTAIH
3. OBICTpOpEXKYITUE CTATTH
4. TBepJble CIIABBI
Bo16paTh npaBUIBHBIN OTBET

3ananue 88 Ykazarp Korja HakJen mpu oOpaboTKe pe3aHue MoJie3eH
1. npu uncroBoii o6paboTke
2. TIpH YepHOBOI 00paboTKe
3. HaKJIen MoJIe3eH Bcera

Bo16paTh npaBUIBHBIN OTBET



3aganue 89 Yka3zarh Mol0XUTETHLHOE BIUSHUE HAPOCTA HA MEpeAHEH MOBEPXHOCTH PEXKYILETO HH-

CTpYMEHTa
1.

3alUTa MepeHeH MOBEPXHOCTH OT U3HOCA

2. yBeJIMYEHUE CTOWKOCTH HHCTPYMEHTA

3.

CIIOCOOHOCTH CaMOCTOSTEIBLHO pE3aTh METAJLI1

4. yBeIWYEHHE YUCTOTHI 00PaOOTAaHHOH MOBEPXHOCTH
Br10path npaBHIIbHBINA OTBET

3apanue 90 Yka3ate Mepy (Mepbl) 00pbOBbI C HAPOCTOM Ha MEepeaHEH TOBEPXHOCTH PEKYIIETO HH-

CTpyMEHTa
1.

2
3.
4.
5

YBEIIMUYEHUE CKOPOCTH PE3aHUS
YBEJIMUYCHHUE MEPEAHET0 YIia PEXKYIEro HHCTPYMEHTa
npumenenue COX
YMEHBIICHUE MTEPEAHEr0 yIila PeXyIero NHCTPYMEHTa
YMEHBIICHUE CKOPOCTH PE3aHUS

3.2. CooTBeTCTBUE MEXAY OAIBHOM M PEHTHHIOBOM CHCTEMaMH OLICHWBAHUS 3HAHWH, YMEHUH, HAaBbI-
KOB 1 (WJIM) ONBITA IESTEIBHOCTH, YCTAHABIMBACTCS TIOCPEICTBOM CIEYIOMICH TaOJIHIIbL:

O6BEKT Iloka3arenu oueHuBa- YpoBeHb
OLICHKH HUSI Ouetixa pe3yibTaToB
= =
60 G6a1oB u MeHee | «HeynoBiIeTBOPUTEILHON Huskuii ypoBEeHb
. 74 — 61 6amnoB «Y TIOBJIETBOPUTEIHHO) IloporoBelii ypOBEHb
OOyuaronmiics —
84 — 77 6annos «XOpOIIO» IloBEIIICHHBIN YPOBEHD
100 — 85 GamioB «OTInIHO» Bricokuii ypoBeHb

4.0neHKa OoTBeTa oﬁyqalomero Ha BOIIPOCHI 3K3aM€HaA

DJIEMEHTHI OIICHUBA-

CojeprkaHue MIKaJIbl OLICHUBAHUS

HSTHO, TPAMOTHO U
CcBOOOIHO M3JIararhb

HUA HeynonerBoputenbHO| Y 1OBIETBOPUTEIBHO Xopo1io OTin4yHO
CootBercTBHE 0TBe- | IloHOE HECOOTBET-
3Haunrenbubie o- |HesnaunrensHabie | [lo1HOE COOTBET-
TOB ()OPMYJIMPOBKAM | CTBHE IO BCEM BOIIPO-
N IPELIHOCTH MOTPEITHOCTH CTBHUE
BOMPOCOB (3aaHMi1) cam
CrpykTypa, mocie-
OBATEILHOCTD U CooTBeTCTBUE
3HaYUTENHLHOE Hesnaunrenbnoe
JIOTHKA OTBETA. IToHOE HECOOTBET- KPUTEPHIO TIPU
HECOOTBETCTBUE | HECOOTBETCTBUE
YMeHnune 4eTko, Io- CTBUE KPUTEPHIO. OTBETE Ha BCE
KPUTEPUIO KPUTEPHIO

BOIPOCHI.

3HaHWE HOPMATHUB-
HBIX, IIPABOBBIX J10-
KYMEHTOB U CIIELU-
aJbHOU JINTEpaTypHI

ITonHoe He3HaHUE
HOPMAaTUBHOM U IIpa-
BOBOH 0a3bl U CHEIH-
aNbHOW JIMTEPaTypPHI

HwmeroT mecTo cy-
[IECTBEHHBIE yITY-
1ieHus (He3HaHUe
OOJBIIIEH YacTH U3
JIOKYMEHTOB H CIIe-
IHAIBHON JIUTEpA-
TYpBI [10 HA3BAHUIO,

COJICPKAHUIO U T.1.).

HNmMmeroT MecTo
HECYIIIECTBEHHBIC
VIYyIICHUs] U He-

3HAaHHUE OTJEIIb-

HBIX (€MHUY-

HBIX) paboT U3

yucia 00s13a-
TEJIbHOW JIuTEepa-

TVNERI

ITomHOE COOTBET-
CTBUC }laHHOMy
KPUTEPUIO OTBE-

TOB Ha BCE BO-
MPOCHI.




YMeHue yBA3bIBaTh
TEOPHIO C TIPAKTH-
KOH,

B TOM 4HcCJIe B 001a-
ctu podeccuo-
HAJIBHOW PabOTHI

YMeHue cBs3arh Teo-
PHIO C IPaKTUKOM pa-
OOTHI HE MTPOSBISIETCSI.

YMeHue cBa3aTh BO-
MPOCHI TEOPUH H
MPAKTUKU TPOSIBIIS-
€TCS PEIIKO

YMenue cBsI3aTh
BOIIPOCHI TEOPUU
Y TIPAKTHUKH B
OCHOBHOM IIpO-
SIBJISIETCS.

[TonHoe cooTBeT-
CTBHE JTAHHOMY
kputeputo. Crio-
COOHOCTH MHTE-
IpUpPOBaTh 3HA-
HUS U IPUBJIC-
KaTh CBEIICHUS U3
pa3IMYHBIX
Hay4HBIX cep

KauectBO OTBETOB Ha
JIOIIOJIHUTEILHBIE
BOIIPOCHI

Ha Bce momoaauTenn-

HBIE BOTIPOCHI MPETIOo-

JaBaTess JaHbl HEBEP-
HBIE OTBETHI.

OTBeTHI Ha 00JIb-
ITYI0 YacTh JIOTOJ-
HUTEJIBHBIX BOIIPO-
COB TMPETO/IaBaATEIS

JTaHbl HEBEPHO.

1. Jlanbpl HETO-
HbIE OTBETHI Ha
JOTIOJTHUTEIIBHBIC
BOIIPOCHI MIPETO-
JlaBaTersl.

2. Jlan onuH He-
BEpHBIN OTBET Ha
JOTIOJTHUTEIILHBIC
BOITPOCHI TTPETIO-
JlaBaTersl.

JlaHbl BepHbIE
OTBETHI HA BCE
JIOTIOTHUTEJIbHBIE
BOIIPOCHI MIPENO-
JaBaTels.






