MHUHHUCTEPCTBO CEJILCKOI'O XO3SMICTBA POCCHIICKOI ®EJAEPAIINA
(enepansHoe rOCyIapCTBEHHOE OIOKETHOE o0pazoBarensHOe yapexaeHue

BBICIIIETO 00pa3oBaHus
«bpsHCKMIA roCyIapCTBeHHbIH arpapHbiit YHUBEPCUTET

LY LC R U

> 15 >,

g »0394 08
& <S“g\ owug“c,{: %,
o4 s.*: \‘\\M‘p'l(;‘%zf,’ l/ &
4 ~o“\ %Q‘}\kwmu 0o 3 @
S e d, LIP
2D .
N Erd

&
S
S
3 &
5281 ¢ Lo
5 ¥ i b
o
Al

:_‘_Huc\‘“ A N
ML e

» S A

A WY s

VTBEPXTAIO

MaTeDI/IaJIOBeI[eHI/Ie H TEXHOJIOTUS KOHCTPYKIMNOHHBIX
MATCPHUAJIOB

(HaumeHoBaHue auCUMIIHHBI)

pabouas mporpamMa AUCIHILIAHE]

3akpenuieHa 3a kadenpoit Texnnueckoro cepeuca

HarmpaBienue moaroTosku 35.03.06 ArpounxeHepus

Ilpoduns  Texuwueckuii cepsrc B AIIK

Kpanudukarms baxanasp -
®opma 00yueHwHs OYHasl, 3209Has
O61mast TpynoéMKOCTE 6 3.e.

Hacos no yuebuomy mwiany 216

Bpsiackas obnacts, 2021



ITporpamMmy coctaBun(m):

/‘,// ‘
0.m.n.,npogheccop A.M. Muxanvuenrxos ,/{L WX
7 7 V7 7

/

cm. IIpenodasamensv Kucenesa JI.C. Hcewtf .
Perensent 4
K.m.H., ooyenm B.M. Ky3zwop Loyl oo

S—’/7

Pabouas IIporpamMma NUCHHUIIINHBI MaTepnaJmBeneHne H TEXHOJIOI'H KOHCTPYVK-

HHOHHBIX MaTEpHAaJIOB pa3pa60TaHa B COOTBETCTBHU C (benepaanLIM rocygap-

CTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BEICIIEr0 00pa3oBaHus — GakajgaBpuaT IIo
HarnpaB/ieHUIO OAroTOBKH 35.03.06 ArpoumkeHepus, yTBep>XKIeHHbIM [Ipukazom

MmunucrepctBa 00pazoBaHus U Hayku Poccuiickoit @eneparuu ot 23 asrycra 2017

roma Ne 813.

CocraBieHa Ha ocHOBaHMM y4eOHbIX IaHoB 2020 roma Habopa: HaIpaBIECHHUS IOJ-
rotoBku 35.03.06 Arpounxenepus, npoduis Texuuueckuii cepuc B AIIK, yTBep-
KIOEHHBIX YU4&HBIM coBeTOM Y HuBepcuTeTa oT 17 urons 2021 mpotokoi Ne 11

Pabouas nporpamma ooOpeHa Ha 3acejlaHUH Kadeaphl TeXHUUecKoro cepuca lIpo-

Tokost Ne 11 ot 17 mronsa 2021 r.

3aBemyromuii kadenpoir K.T.H., goueHT Kosapes 11.B



1 EJIb YYEBHOW JACIHUATIIAHBI

1.1 Ilenpto MUCHUIUIMHBI SBISETCS (POPMUPOBAHUE y OOYYAIOIIUXCS CHCTEMbI KOMIIETEH-
[IUHA, HEOOXOIUMBIX IS PEIIeHUs] MPOPECCHOHATBHBIX 3aJ1ad U OBJIAJICHUE HAyYHBIMH OCHOBAMHU
MOBBIIICHHUS KA4eCTBa M JOJITOBEYHOCTH HU3JIENHA 32 CUET PallMOHAILHOTO BBIOOpA MaTepUaloB,
METOJI0B 00paOOTKH W YHNPOUYHEHHUsSI TPH JOCTIKCHHH ONTHUMAIBHOTO TEXHHKO-3KOHOMHUYECKOTO

addekra.

2 MECTO YUYEBHOM JUCIHUILIVMHBI B CTPYKTYPE OIIOII

bnox OIIOII BO: B1.0.16

2.1 TpeGoBanus K IPEABAPUTEIHLHON MTOATOTOBKE 00YYaIOMIErocs:

JUist yCHeIHOTO OCBOCHHUS JUCIUIUIMHBI CIYIIATEII0 HEOOXOIUMO: 3HATh: MaTeMaTHUECKUI
anmapar Juig 00pabOTKH TEXHUYECKOW U SKOHOMHUYECKOH MH(GOpMalluy U aHAJIW3a TaHHBIX, CBA3aH-
HBIX C MallMHOWCIOJIB30BAaHUEM W HAJC)KHOCTHIO TEXHHUYECKUX CHUCTEM; (PU3NYECKUE 3aKOHBI IS
OBJIaJICHUS] OCHOBaMHU TE€OPUU U MPAKTUKU WHkKeHepHoro odecnieuenus AIIK; MeTobl BeIONTHEHUS
ACKHU30B U TEXHUUECKUX YEpTEkKEH CTaHIApPTHBIX JIeTajeil, pa3beMHbIX U HEPA3bEMHBIX COEIUHE-
HUM Jnetaneil 1 cOOPOYHBIX €AMHMUIL, METO/IbI TOCTPOEHUSI U YTEHUsI COOPOUHBIX YepTexel 001Iero
BUJA Pa3JINYHOIO YPOBHS CJIOXHOCTH M Ha3HAYEHMs; METOJbl U CPEJCTBA U3MEPEHUS, OCHOBHBIE
MPUKIIaIHBIE TPOTPAMMHBIE CPECTBA, HABBIKH, COOTBETCTBYIOIIME YPOBHIO MCKOMOM KBalu(uKa-
UM, TPUOOPETEHHBIE P MPOXOKACHUHN YUeOHOH MPaKTHK.

2.2 JIuCuumniauHbl U TPAKTUKH, IJIs KOTOPBIX OCBOEHWE MAaHHOW MUCIMIUIMHBI (MOJYJIS)
HE00XO0/IMMO KakK IMPeJIIeCTBYIOIIee: €T MAIIMH U OCHOBBI KOHCTPYUPOBAHHMS, TEXHOJIOTHUS pe-
MOHTa MAalllUH, CONPOTHUBIIEHUE MaTEpUajoB, pecypcocOeperaroinme TEXHOIOTMH PEMOHTa Cellb-
CKOXO3SIICTBEHHOW TEXHMKH, TEKYIIUH PEMOHT MAlIMH M 0O0OpYIOBaHUS, MPOCKTUPOBAHUE MpPE-
NPUITUI TEXHUYECKOTO CepBUCa, MPONU3BOACTBEHHbIE MPAKTUKH.

3HaHwUsI, MOTYYCHHBIE TIPU OCBOCHHUH JTUCHUIUIHHBI, HEOOXOIMMBI JUIS BBIITOJIHEHUS BBITYCK-
HOU KBaJIM(PUKAIIMOHHOMN pabOTHI.

3. IEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYYEHMSI TUCLUTLIMHE
(MOZAYJII0), COOTHECKEHHBIX C UHIUKATOPAMHU JOCTUKEHUSA KOMIIE-
TEHIIUN

JlocTrxkeHus MIaHUPYEMbIX Pe3yJbTaTOB OOY4EHHs, COOTHECEHHBIX C OOLIMMU LIETISIMHU U
3agauamu OIIOIL, siBnsieTcs 1enpi0 OCBOEHUS TUCHUILIUHBI.

OcBoecHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMPIpOBaHI/IC CJICOAYIOIINX KOMHCTCHHHﬁ:

Komnerenmus
(ko 1 HAMMEHOBaHUE)

MHaukaTopbl TOCTHXKEHUSI KOMIIETEHLINN
(Ko M1 HAMMEHOBAHUE)

PesynbraTel 00y4yeHus

Oo6menpodeccHoHAIEHBIC KOMITETCHITHU

OIIK-1 CnocobeH pemath
THUIIOBBIE 3a1auu mpodec-
CHUOHAJILHOU JIESATEIHHOCTH
Ha OCHOBE 3HAaHUI OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTeCTBEHHOHAyY-
HBIX W obmenpodeccro-
HAJIBHBIX ~ JUCIUIUIMH  C
MpUMEeHeHHneM HHGOpMa-
ITHOHHO-

KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTUH

OIIK-1.1. JleMOHCTpHpyeT 3HAHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX M OOIIenpo-|
(beccnoHaNbHBIX AWUCLMIUIMH, HEOOXOIUMBIX JUIS pelle-
HUSI THIIOBBIX 3a]a4 B 00JIACTH arpOMH)KEHEPHH.

3HATH: OCHOBHBLIE 3aKOHBI MAaTEMATH-
YEeCKUX M ECTECTBEHHBIX HAYyK, HEO00-
XOAUMBIX JIJIsl PEICHHUS THIIOBBIX 3a-
may  mpod)eCCHOHATBHOU JIESATENbHOA]
CTH,

YMeTh. aHAJIM3MPOBATH OCHOBHBIC
BaKOHBI MATEMATHYECKUX U €CTECTBEH-
HBIX HayK;

BJIATETh. CIIOCOOHOCTHIO JIEMOHCTpA-
[IAU 3HAHUI OCHOBHBIX 3aKOHOB Mate-
MATHYECKUX M €CTECTBEHHBIX HAYK
HEOOXOIUMBIMH JIJIS PEIIIEHHS THITO-
BBIX 337124 MPO(eCCHOHANTBHON Jesl-

TCIIbHOCTH.




OI1K-1.2. Hcnombs3yeT 3HAHWUS OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYECKUX W ECTECTBEHHBIX HAyK JUIS pEIICHHS
CTaH/JapTHBIX 3a/1a4 B arpOMHKEHEPHU

tlﬂaTb: OCHOBHbIE 3aKOHBI MaTeMaTH-
€CKHX U €CTECTBEHHBIX HAayK, HE00-
XOAUMBIX [UIsi PELICHUs] CTAaHIAPTHBIX]
3aja4 B arpOMHKCHEPHUH;

YMeTb: HCIIOJb30BaTh 3HAHUS OCHOB-
HbIX 3aKOHOB MaTeMaTHYECKHUX U €CTe-
CTBEHHBIX HAYK JIJISl PEIICHHUS CTaH-
ITapTHBIX 33124 B arpOMHKEHEPHUH;
BJIATETHh. CIOCOOHOCTBIO JIEMOHCTpA-
(MM 3HAHUH OCHOBHBIX 3aKOHOB Mare-
MATHYECKHUX U €CTECTBEHHBIX HAYK|
HEOOXOAMMBIMH Ul PEILCHUS] CTaH-
[TApTHBIX 3a]1a4 B arpOMHKEHEPUH

OIIK — 5. TotoB Kk y4a-
CTHIO B TIPOBEICHHU 3KC-
MEePUMEHTAIBHBIX  HCCIIe-
JoBaHWK B  Tpodeccro-
HaJbHOM NESATEIbHOCTHU

OI1K-5.1. YgacTByeT moJ pyKOBOACTBOM CIIEI[HAIHCTA
boJee BBICOKOW KBaNU(UKAIIMK B TIPOBEACHUN dKCIICPH-
MEHTaJIBbHBIX MCCIICIOBAHNHN B 00JIACTH arpONH)KEHEPHH.

3HATh: CHCTEMY METOJUK BbIOOpa
MaTepHala u Crmoco0oB ero oopa-
00oTKH

JUISL TIOJTy9IEHUsI CBOWCTB, 00ecIeyn-
BAIOIMX BBICOKYIO HAJIKHOCTH Jie-
Tany,

yMeTh: BRIOMPATh MaTepHas U CIO-
cO0BI ero 00pabOTKH JJIS IOy IEHUS
CBOICTB, 00€CIIEYNBAIONIUX BBICO-
KYIO HaJIe)KHOCTD JICTAJIH;

BJIAJETH. CIIOCOOHOCTEI0 000CHO-
BaHHO BBIOMPATh MaTepHal JeTalei
MAIIIMH U CTIOCOOBI €r0 00paboTKH
JUISL TIOJTy9IEHUsI CBOWCTB, 00ecIeyn-
BAIOIINX

BBICOKYIO HaJIS)KHOCTb JICTAITH.

OI1K-5.2. Hcnoms3yeT KiIacCHYECKHe W COBPEMEHHBIC
METO/IbI HCCIICIOBAHUS B arpOMHKCHEPUH

3HATh: KJIACCUYECKUEC U COBPECMCH-
HBIC MCTOJBI UCCIICAOBAHUA B arpo-
HWHXXCHECPHUU,

YMeTh: HCII0JIb30BaTh B HpO(l)GCCI/I-
OHAJILHOM KJIACCHYECKHE U COBpC-
MCHHBIC MCTO/AbI UCCIICAOBAHUA,
BJIalIeTb:CHOCO6HOCTL}O MPpUMCHATH
KIIAaCCUYICCKHUE U COBPEMCHHBIC MEC-

TOJIBI UCCJIEIOBAHMUS

Jdranbl GOpMUPOBAHUS KOMIIETEHIIUI B Mpolecce 0CBOCHUs 00pa30BaTe/IbHOI MPOrpaMMebl: B
COOTBETCTBUH C y4EOHBIMHU TUIAHAMH U TUIAHUPYEeMbIMU pe3ynbratamu ocsoeHus: OIIOIT BO.



4. Pacnipenesienne 4acoB QM CUUILIHHBI

Ounas ¢popma o0ydyeHus

Ne cemecTpos

Bun 3ansTHit 1 2 3 5 6 8 Hroro
VIT [PIIA| YVIT |PIIA| VIT |PIL] VIT | PIIJ
Jlexrm 16 16| 18 | 18 [ 16 | 16 50 50
JlabopaTopHsie 1616 | 18 | 18 | 16 | 16 50 50
IIpaxTuueckue
KCP 2 2 2 2 4 4
[puewm 3auera 0,15(0,15 0,151 0,15
Koncynpranus
repes 95K3aMeHOM 1 1 1 1
[Ipuem sx3ameHa 025025 025 | 025
KoHTakTHas paboTa 00y-
JArOIINXCS
C TIperio-aBateneM (ayau-
ropHas) 32 | 32 |38,15/38,15|35,25[35,25 105,4]105,4
Cawm. pabota 40 | 40 [33,85[33,85( 20 | 20 93,85]93,85
Kontpons 16,75|16,75 16,75]116,75
HUroro 7272172 | 72| 72| 72 216 | 216
3aounas ¢opma o0yueHHs
Ne kypcos
Bup 3anatui 1 2 4 Uroro
VII | PII | VIT | PII VII PIT
Jlexuuu 6 6 2 2 8 8
JlabopaTtopHbie 6 6 5 5 8 8
IIpakTrueckue
KCP
[IprenM sadeTa 0,15 | 0,15 0,15 0,15
Koncynpranus 1 1 1 1
[Ipuem sx3ameHa
0,251 0,25 0,25 0,25
IIpuem 3auera
KonrakTHas paboTa 00yuaromuxcs
c mpenionasarenem (aymutopnas) | 12,15]12,15( 5,25 | 5,25 17,4 17,4
Cawm. paboTa
130 | 130 | 60 60 190 190
Kontpous 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
Hroro 144 | 144 | 72 72 216 216




4. CTPYKTYPA U COAEP KAHUE JUCIUIIIMHBI

Kon HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHUSI/ Ounas ¢popma 3aounasn ¢popma | Unaukatopsl
SAHSTHI Cemec | Yacos Kype Yacos HOCTmKeHHﬂ,,
KOMIIeTeH i
p
Paznen 1. MaTtepuasioBeaeHue
1.1 OO6urue cBeeHs 0 MeTaulaX. MeTauryprudeckoe 1 4 1 2 OIIK-1.1,
npou3BoJCcTBO. [Ipon3BoacTBO uyryHa u craiu. /JIex/ OIlK-1.2,
OIIK-5.1
O[IK-5.2
1.2 CrpoeHue U KpUcTaIu3alys MeTauios. /Jlex/ 1 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
1.3 Jedopmanus u pazpyleHue MeTawios. /JIex/ 1 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
1.4 CrpoeHne MeTaJUIMYECKUX CIUIaBOB U INArPaMMBI 1 4 1 2 OIIK-1.1,
coctosHus. /JIek/ OIIK-1.2,
1.5 Tepmuueckast 00paboTKa yriepoaucToix cranei. /Jlex/ 1 4 1 2 OIlK-1.1,
OIIK-5.1
1.6 KoHcTpykimoHHbI€ cTany U 4yryHbl. /JIex/ 2 4 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OIMK-5.2
1.7 IIBetHbie crunaBbl. /JIex/ 2 4 OIlK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.8 Hemerannnueckue matepuaisl U iactMaccesl. /Jlex/ 2 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.9 HanocTpyKTypHBIE M KOMIIO3UTHBIE MaTepuaisl. /JIex/ 2 2 OIIK-1.1,
OIlK-1.2,
OIIK-5.1
OITK-5.2
Paznen 2. MeToabl H3roTOBJICHHS 3aTOTOBOK H Jie-
TaJeil
2.1 OcHOBBI IUTeHHOTO pou3BoAcTBa. /JIex/ 2 2 2 2 OIlK-1.2,
OIIK-5.1
2.2 O6paboTtka metaioB AasineHueM. /Jlex/ 2 2 OIIK-1.2,
OIIK-5.1
23 CyurHocTs npornecca cBapku. Jlepopmariuu u Hanpsi- 2 2 OIIK-1.2,
JKEHUS NIpU CBapKH. Marepuaibl 1 ICTOUYHUKY MTUTa- OIIK-5.1
Hust. /Jlex/ OIlK-5.2
24 Knaccugukanus cnoco6oB cBapku. CriocoObl CBapKu 3 2 OIlK-1.2,
mnaBieHreM. CrocoOsl cBapku aaBieHueM. /JIex/ OIIK-5.1
OIIK-5.2
2.5 IonsTus 1 GpuU3nUecKre OCHOBBI IPOLIECCA PE3aHUS 3 2 OIIK-1.2,
/JTex/ OIIK-5.1
2.6 Marepuansl, npuMeHseMble 151 H3TOTOBJICHUS JIe3- 3 2 OIIK-1.2,
BUMHOrO MHCTpyMeHTa. /JIex/ OIIK-5.1
2.7 BiusHue 51eMeHTOB peXXnMa pe3aHus Ha INIaBHYIO 2 2 OIIK-1.2,
COCTABJISIONIYIO CHJIY pe3aHHs IPU TOYCHUH /Cp/ OIIK-5.1
OIIK-5.2
2.8 Mertamopexyiiie CTaHKd 1 paboThl, BBITOTHIEMbIC 3 4 OIIK-1.2,
Ha HUX. /cp/ OIIK-5.1
2.9 CrnenuanbHble METO/BI 00pabOTKH MaTepUaoB. /Iek/ 3 2 OIIK-1.2,
OIIK-5.1
2.10 OCHOBBI TEXHOJIOTUM MaIIMHOCTpOeHus. /JIex/ 3 2 OIlK-1.2,
OIIK-5.1
Pa3nen 3. MatepuanoBenenue




3.1 Omnpenenenre TBEPAOCTH METAJJIOB U CIJIABOB 110 Me- 1 2 2 OIIK-5.1
tony bpunenns /J1a6/ OIIK-5.2
3.2 Onpenenenue TBEPJOCTH MaTepHaIoB MeTo1oM Po- 1 2 OIIK-5.1
kBeuta /J1a6/ OIIK-5.2
33 Mukpockonuyeckuil aHanau3 (ONTUYecKas MUKPOCKO- 1 2 2 OIIK-5.1
nust) /J1a6/ OIlK-5.2
34 AHanu3 auarpaMMBbl COCTOSTHUS JK€JI€30- yIIIepoIu- 1 2 OIIK-1,
CThIX criaBoB /JIab/ OIIK-5
3.5 MHUKpOCTPYKTYpHBIH aHAIU3 YrIIEPOAUCTBIX CTAIEH B 1 2 2 OIIK-1,
PaBHOBECHOM COCTOSIHUM M HX MEXaHHUUYECKHE CBOM- OIIK-5
ctBa. /J1ab/
3.6 AHanu3 MUKPOCTPYKTYpBL U CBOUCTB 4yryHoB /JIa6/ 1 2 OIIK-5.1
OIIK-5.2
3.7 Tepmuueckas 06paboTKa yriepoaucTbix cranei. OT- 1 2 OIIK-1,
JKUT, HOpManu3anus, 3akainka. /Jla6/ OIIK-5
3.8 3MeHeHne MEXaHNYECKUX CBOWCTB 3aKaJICHHBIX CTa- 1 2 OIIK-5.1
neit npu otmycke /J1a6/ OIIK-5.2
39 CTpyKTypa ¥ CBOMCTBA JETMPOBAHHBIX U KOHCTPYKIIH- 2 2 OIIK-1,
OHHBIX CTaJel /mab/ OIIK-5
3.10 IIBeTHBIE METaAJLIBI U CILIABHI /1a0/ 2 2 OIIK-1,
OIIK-5
Pazgen 4. MeToabl M3roTOBJIEHUS 3aTOTOBOK H [1e-
TaJel
4.1 W3roropneHne nec4aHo-TITHHACTON JIMTEHHON (POPMBI 2 2 OIIK-5.1
10 pazbeMHoil Mogenu //J1a6/ OIIK-5.2
4.2 CrernanbHbie crtocoOb! TnThs //J1ab/ 2 2 OIIK-1.2,
OIIK-5.1
43 Br100p TeMIepaTypHOro pexuMa HarpeBa 3aroTOBOK 2 2 2 OIIK-5.1
nepea o0paboTkoii naBieHuem //J1ab/ OIlK-5.2
4.4 IIpoexTrpoBaHme TEXHOJIOTHUYECKOTO MPOLIECca H3To- 2 2 OIIK-5.1
TOBJICHHSI TOKOBKH /J1ab/ OIIK-5.2
4.5 W3ydyenue o60py10BaHUs U MaTEPUATIOB U1 PYyUHOU 3 2 OIIK-5.1
3IEKTPOAYToBO# cBapku /J1ab/ OIlK-5.2
4.6 N3ydenne 351ekTpU4eCcKUX CBOWCTB CBAPOYHOM JYIU U 2 2 OIIK-5.1
XapaKTepUCTUK UCTOYHHKOB ee nuTanus /J1ab/ OIlK-5.2
4.7 H3yyenue ycTpoiicTBa 1 pabOThl 000pyIOBaHUS 11 2 2 OIIK-5.1
ra3oBoii cBapku /J1a6/ OIlK-5.2
4.8 N3ydenne cBOICTB METANIOB B CBAPHBIX COSAMHEHUIX 3 2 OIIK-5.1
/J1ab/ OIIK-5.2
4.9 Tokapusie pe3usl /J1a6/ 3 2 OIIK-1.2,
OIIK-5.1
4.10 VYeTpolcTBO M KHHEMATHYECKask CXeMa TOKapHO- 2 2 OIIK-1.2,
BUHTOPE3HOrO craHka /JIa6/ OIIK-5.1
4.11 Caepiia, 3eHKepbl, pa3BepTku /J1ab/ 3 2 OIIK-1.2,
OIIK-5.1
4.12 ®pe3br /J1ab/ 2 2 OIIK-1.2,
OIIK-5.1
4.13 M3MepeHne reoMeTpHYECKUX IAPAMETPOB MPOTKEK 3 2 OIIK-1.2,
/J1ab/ OIIK-5.1
4.14 Hacrpoiika TokapHO-BHHTOPE3HOTO CTaHKA Ha Hape3a- 3 2 OIIK-1.2,
Husl pe3bObl /J1ab/ OIIK-5.1
4.15 VYeTpolcTBO U HACTPOMKA ENUTEIHHON TOJIOBKH Ha 3 2 OIIK-1.2,
HENOCPEJCTBEHHOE, IpocToe U JuddepeHnuanbHoe OIIK-5.1
(cmoxxnoe) nenenue //J1a6/
Pa3nea 5. CamocTosiTesibHast padoTa
5.1 ITonroroBka u HanucaHue pedeparos IO paznesiam 2,3 73,85 OIIK-1.1,
JHUCIHUTIIAHBI OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.2 IloaroroBka k sK3amMeHy 3 10 12




5.3 CrpoeHne 1 KpUCTAIIN3aIHs METaJUIOB. / 1 10 OIIK-1.1,
OIlK-1.2,
OIIK-5.1
5.4 Jedopmanus u pazpymeHne MeTauIoB. / 1 10 OIlK-1.1,
OIlK-1.2,
OIIK-5.1
5.5 KoHCcTpyKIIMOHHBIE CTallk U YYTYHBL. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
5.6 IIBeTHbIC crutaBsl. / / 1 10 OIIK-1.1,
OIlK-1.2,
OIIK-5.1
OITK-5.2
5.7 Hewmerannmueckne Matepuansl M IIaCTMACCHL. / 1 10 OIIK-1.1,
OIlK-1.2,
OIIK-5.1
OITK-5.2
5.8 HazoctpykTypHBIE 1 KOMITIO3UTHBIE MaTepHAJIbI. 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
5.9 Onpenenexnue TBEpPAOCTH MaTepHaIoB MeTo1oM Po- 1 10 OIIK-5.1
KkBeJuia / OIIK-5.2
5.10 AHanu3 uarpaMMbl COCTOSIHUS JKeJIe30- yriIepoiu- 1 10 OIIK-1,
CTBIX CIUIABOB / OI1K-5
5.11 AHanM3 MEKPOCTPYKTYPHI 1 CBOHCTB UyT'YHOB / 1 10 OIIK-5.1
OIIK-5.2
5.12 Tepmuueckast 00paboTka yrnepoaucTsix cranei. OT- 1 10 OIIK-1,
JKHT, HOpMaJTH3aLus, 3aKajiKa. / OIIK-5
5.13 3MeHeHne MEXaHNYECKUX CBOWCTB 3aKaJICHHBIX CTa- 1 10 OIIK-5.1
Jiei Ipu oTIycKe / OIIK-5.2
5.14 H3rotoBneHue necyaHo-rIMHUCTON auTelHOH hopMBl 1 10 OIIK-5.1
M0 Pa3beMHOI Moienu / OIlK-5.2
5.15 CrenuanbHbIe CITIOCOOBI JINThS 1 10 OIIK-1.2,
OIIK-5.1
5.16 IIpoexTrpoBaHue TEXHOJIOIMYECKOT0 MpoLecca U3ro- 2 4 OIIK-5.1
TOBJICHHSI IOKOBKH / OIIK-5.2
5.17 H3ydyenue o60py10BaHUs U MaTEPUATIOB U1 PYyUHOU 2 4 OIIK-5.1
3JIEKTPOAYTOBOM CBApPKH / OIlK-5.2
5.18 N3yudenne 351ekTpU4ecKuX CBOWCTB CBAPOYHOM JyIU U 2 4 OIIK-5.1
XapaKTePUCTHK UCTOUYHNUKOB €€ TTUTAHUS OIIK-5.2
5.19 H3zydenue ycTpoiicTBa 1 pabOThl 000pyIOBaHUS 11 2 4 OIIK-5.1
ra3oBoii cBapku / OIlK-5.2
5.20 M3yuenue cBONCTB METAJUIOB B BAPHBIX COEIMHEHUAX 2 4 OIIK-5.1
OIIK-5.2
5.21 TokapHubie pe3usbl / 2 4 OIIK-1.2,
OIIK-5.1
5.22 VYeTpolcTBO M KHHEMATHYECKask CXeMa TOKapHO- 2 4 OIIK-1.2,
BUHTOPE3HOI'O CTaHKa OIIK-5.1
5.23 Caepiia, 3eHKEpbI, pa3BepTKH / 2 4 OIlK-1.2,
OIIK-5.1
5.24 Dpessr / 2 4 OIIK-1.2,
OIIK-5.1
5.25 H3mepeHue reoMeTpHYECKUX IapaMETPOB MIPOTSKEK / 2 4 OIIK-1.2,
OIIK-5.1
5.26 Hactpoiika TOkapHO-BUHTOPE3HOIO CTaHKa Ha Hape3a- 2 4 OIIK-1.2,
HUS pe3b0bl / OIIK-5.1
5.27 Y CcTpoHCTBO U HACTPOMKA NENUTENILHOM FOJOBKH Ha 2 4 OIIK-1.2,
HETOCPE/ICTBEHHOE, TIpocToe U quddepeHnantpHoe OIIK-5.1
(cnmoxHoe) nenenue /
KonTtposns /K/ 16,75 1,2 8,0
Koncynpranus nepen sk3amenoM/K/ 1 2 1




KonTaktHas pabota pu npueme sk3amena /K/ 3

0,25

2 0,25

KonTaktHas pabora pu npueme 3avera /K/

0,15

0,15

Peanuzamnus mporpaMMmsbl NpeArnosaraeT UCHoIb30BaHUE TPAIUIIMOHHON, aKTUBHOW U MHTEP-

aKTUBHOM q)OpM 06yquH51 Ha JICKIIUOHHBIX U NPAKTUYCCKUX 3aHATHAX.

IIpunaoxenune Nel

5. ®OHJl OHEHOYHbIX CPEJACTB

TIJIMHBI (MOJTYJIST)

6.1. Pexomenayemasi iureparypa

. YYEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHUE TUCIIU-

6.1.1. OcHoBHas JUTEpPaTypa

ABTODHI, 3arnaBue H3ngatenbcTBo, Konunu-Bo
COCTaBHTENN ros
J1.1 MuxanpueHKoB, A. | MuxanbueHkoB, A. M. MatepualoBeieHUEe U TEXHOJIO- bpsuck : bpsn- OBC Jlanb
M. THsI KOHCTPYKIIMOHHBIX MaTepHajoB : yueOHoe nocobue / | ckuii [AY,
A. M. Muxanpuenkos, 1. B. Kozapes, A. A. Tiopesa. — | 2017
Bpsiack : bpstackuit 'AY, 2017. — 391 ¢. — Texker :
3IEKTPOHHBIH // JIaHb : AIEKTPOHHO-OMONIHOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/133028
J1.2 Komapos, O. C. Komapos, O. C. MarepuanoBeeHre B MallIMHOCTPOE- MuHck : OBC Jlanb
Huu: yuebnuk / O. C. Komapos, JI. ®@. KepxeHnuesa, I'. I'. | Bpimiimas
MaxkaeBa. — MuHck : Beinmiimas mkoia, 2009. — 304 mkoJja, 2009
c. — ISBN 978-985-06-1608-1. — TekcT : 31€KTpOH-
HbIH // JlaHb : 37IeKTPOHHO-OMOIMOTEYHAs clcTEMA. —
URL: https://e.lanbook.com/book/65561
JI1.3 Cupotkus, O.C. Cupotkut, O.C. OCHOBBI MaTEpUAIIOBEICHNUS : YYeOHOE Mocksa : Kno- 9bC BOOK.RU
noco6ue / Cuporkut O.C. — Mocksa : KnoPyc, 2021. Pyc, 2021.
— 261 c.- Tekcer : anexkrponHsIit - ISBN 978-5-406-
03807-9. — URL: https://book.ru/book/936623
J11.4 Bonmapenxko, I'.T. bonnapenko, I'.I'. OcHOBBI MaTepHuanoBeaeHus : yueOHuk | Mocksa : JIa6o- 9bC BOOK.RU
/ bonpapenko I'.I'., Kab6anosa T.A., Pei6anko B.B. 3-¢ paropus 3Ha-
u3a. — Mocksa : Jlaboparopust 3HaHumid, 2020. — 761 ¢. | Huit, 2020
— ISBN 978-5-00101-755-4. —TeKCT : 3IE€KTPOHHBIH -
URL: https://book.ru/book/936488
JI1.5 Uepenaxun, A.A UepenaxuH, A.A. TexHomorusi KOHCTpYKIIHOHHBIX MaTte- | Mocksa : Kao- 9bC BOOK.RU
puanos : yueOnuk / Yepenaxun A.A. — Mocksa : KnHo- Pyc, 2018
Pyc, 2018. — 405 c. — ISBN 978-5-406-05923-4. —
Texcr : anexrponnsii - URL:
https://book.ru/book/927093
J1.6 Umxukosa T. B., TexHOIOTHsl KOHCTPYKIIMOHHBIX MAaTEPHAIIOB : y4eO. M. :KomnocC, 10
Martomkus b. A. noco6ue i By3oB /Hikukosa T. B., MaTtomkun b. A. - | 2011
M. :KomocC, 2011. - 375 c.
J1.7 bougapenko I'. I'., | bonnmapenko, I'. I. MatepuanoBeneHue : ydeOHUK A1 M.: FOpaiir, 14
Kab6anoBa T. A., By30B / I'. T'. bonnapenko, T. A. KabaHoBa, 2013
Pribanko B. B. B. B. Pri6anxo ; nox penakuueii I'. I'. bonnapenko. — 2-
e m31. — Mocksa : M3parensctBo FOpaiir, 2020. —
327 c. — (Beiciiee o6pazosanue). — ISBN 978-5-534-
07090-3
JI1.8 [Inomxkun B. B. ITnowkun, B. B. Marepuanoseaenue : y4eOHHUK JUIs M.:IOpaiir, 15
By30B / B. B. Ilnomkun. — 3-e u3z., nepepad. u gom. — 2016

Mocksa : M3natensctBo FOpaiit, 2021. — 408 ¢. —
(Bricuiee o6pazoBanue). — ISBN 978-5-534-12089-9.




6.1.2. lono/iHUTeIbHAS JIUTEPATYpa

J12.1 Typununa, B. 1O. Typwiuna, B. 0. Martepuanosenenne. Mexanndeckue — Mocksa : OBC Jlanb
cBolicTBa MeTaiIoB. TepMmuueckas 06paboTKa METAILIOB. MUCHC,
CrieniasbHbIE CTAM U CIUIaBHI : yueOHOe nocobue / B. 10. | 2013.
Typununa ; nox pegakuueit C. A. Hukynuna. — Mocksa :
MUCHC, 2013. — 154 c¢. — ISBN 978-5-87623-680-7. —
TekcT : 3nekTpoHHblil // JIaHb : 31€KTPOHHO-
6nbmmnoreunas cuctema. — URL:
https://e.lanbook.com/book/47489
2.2 Kopuunosuy, C. Kopuunosuuy, C. A. Marepuanosenenue. TexHonaorus Omck : Om- OBC Jlanb
A. KOHCTPYKIHOHHBIX MaTtepuanoB (s oOydarommxcs 3a- ckuit ['AY,
0ouHOH (opMbl 00yueHus) : yuebHoe nocobue / C. A. Kop- | 2017
HuioBu4. — Omck : Omckuii 'AY, 2017. — 100 ¢. —
ISBN 978-5-89764-620-3. — TekcT : 31eKTpOHHBIH //
Jlans : anekTpoHHO-OMOIMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/176604
J12.3 Aroros, P. I1I. Arornios, P. I1I. TexHoI0THS KOHCTPYKIIMOHHBIX MaTepra- Kazans : OBC Jlanb
JI0B : yueOHO-MeToquyeckoe nocodue / P. I11. Aronos, B. KHUTY,
B. Xunsikos, @. A. l'apudymnun. — Kazauns : KHUTY, 2017.
2017. —424 c. — ISBN 978-5-7882-2084-0. — Texcr :
3IEKTPOHHBIH // JIaHb : AIEKTPOHHO-0MONIHOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/101900
2.4 ApramoHos, E. 11 ApramoHoB, E. 1. MarepuanoseneHue u TexsHonorus koi- | Camapa : OBC Jlanb
CTPYKIIMOHHBIX MaTepHualoB : yueOHoe nocodue / E. 1. CamI'AY,
Apramonos, M. C. Ilpukazuukos, B. B. Illuraecsa. — Ca- | 2018.
mapa : Cam['AY, 2018. — 248 c. — ISBN 978-5-88575-
524-5. — TekcT : 3neKTpOoHHBIH // JIaHb : 371€KTPOHHO-
6nubmmnoreunas cuctema. — URL:
https://e.lanbook.com/book/113421
J12.5 Marepuanosenenue. TexHOIOTHS KOHCTPYKIIMOHHBIX Bonorna : OBC Jlanb
MaTepuaoB : yueOHoe nocobue. — Bounorna : BTMXA BI'MXA um.
uMm. H.B. Bepemaruna, 2015. — 136 ¢. — TexkcT : amex- H.B. Bepema-
TPOHHBI# // JIaHb : JJIEKTPOHHO-OMOINOTEYHAS CUCTEMA. ruHa, 2015.
— URL; https://e.lanbook.com/book/130754 .
J2.6 A . E. Kyp6aros JlabopaTopHbLil NpakTUKYM 110 TEXHOJIIOTHU KOHCTpyKIU- | moc. KapaBae- OBC Jlanb
OHHBIX MaTepHaloB : yueOHoe nmocodue / cocraurenn A . | Bo : KI'CXA,
E. Kyp6aros [u ap.]. — noc. Kapasaeso : KI'CXA, 2017. | 2017.
— 79 c. — Tekcr : anekTpoHHbIH // JIaHb : 3eKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/133572
J12.7 .Apzamacos B.b. Apsamacos, b. H. Marepuanosenenue : yueOnuk / b. H. Mockaa : OBC Jlanb
Ap3samacos, B. . Makaposa, I'. I'. Myxun. — 8-e u3n., MI'TY um.
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c. baymana, 2008
— ISBN 978-5-7038-1860-2. — TekcT : 31eKTpOHHBI //
Jlanb : 3neKTpoHHO-OubIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/106366
6.1.3. Meroguueckue pazpadoTKu
JI3.1 A.M. MuxanpueH- | MuxanpueHkoB, A.M. MarepuaioBelcHiE 1 TEXHOJIOTHS Bpsirck. U3ma- | https://www.bgsha.co
k0B, U.B. Ko3apes, | KOHCTpYKIMOHHBIX MaTepUaloB: yueGHOe I0COOHe JUist TENBbCTBO m/upload/iblock/ad6/
A.A. Topesa 11ab0paTOPHO-MPAKTHYECKON M CAMOCTOSATEIILHOM paboThI Bpsirckoro 8 15112017.pdf
CTYJIEHTOB OYHOM U 3a04HON (popM 00ydeHHs HalpaBiie- Ay, 2017.—
Hust moarotoBku 35.03.06 «Arpoumxkenepusi» u 23.03.02 387 c.
«Ha3zeMHBIe 1 TPaHCTIOPTHBIE TEXHOJIOTHYECKNE KOMILIEK-
cel». / A.M. Muxansuenkos, 1.B. Kozapes, A.A. Tiopesa
— bpstack. M3parensctBo bpsiackoro I'AY, 2017. — 387 c.
JI3.2 A.M. MuxansueH- | MuxansueHkoB, A.M. MarepuanoBenenue u Texunonorus | bpsuck. M3pa- | http:/www.bgsha.com

koB, 11.B. Ko3zapes,
A.A. Topesa

KOHCTPYKIMOHHBIX MaTepUaoB yueOHoe nocodue

TEJbCTBO
Bpsirckoro
Ay, 2017.—
391 c.

/ru/book/383866/
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J3.3 A.M. MuxaibueH- MatepuasioBeaeHUe U TEXHOIOTHS KOHCTPYKIIMOHHBIX BpsiHck, hitp://moodle.bgsha.co

xoB, 11.B. Kozapes, MaTepuanoB Y4eOHbIH Kypc BI'CXA, Ll

A.A. Twopesa 2016
A M. MuxanbueH- | PexomeHnaluu 1o opraHu3alliy caMOCTOATENbHON pabo- — bpsnck. http://www.bgsha.
koB, 1.B. Ko3apes, | Tbl yueOHOE mocoOue Ijisi CaMOCTOSATENIbHOM moAroToBku | M3marensctBo | com/ru/book/3838

A.A. Tiopesa, CTYIEHTOB bpsuckoro 64/

B.M. Kystop I'AY, 2017.

343

6.2. [lepeyeHb coBpeMeHHBIX NMPO(eCCHOHATBHBIX 023 TaHHBIX, HH(POPMAIMOHHBIX CIIPABOY-
HBIX CHCTEM M pecypcoB HHPOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOMH ceTn ""MHTepHeT"

[Topran oTkpeITEIX HaHHBIX Poccuiickoit @enepanuu. URL: https://data.gov.ru

Ennnas xomutekuus udpoBbIx 00pa3oBaTesibHBIX pecypcoB // Ddenepanbublii mopTan «Poccuiickoe
obpazoBanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna k nHGOpMaMOHHBIM pecypcaM // DepepanbHblii noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

OdunmanbHbIN HHTEPHET-MOPTAaN 0a3bl TaHHBIX IPaBOBOW MH(popManuu http://pravo.gov.ru/
[Topran denepanbHbIX TrOCYAapCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB BBICIIETO 0Opa30OBaHUs
http://fgosvo.ru/

ITopTtan "UHpopManimOHHO-KOMMYHUKAIIHOHHBIS TEXHOJOTHH B obpazoBanun"
http://www.ict.edu.ru/

Web of Science Core Collection monmuremarndeckas pedepaTuBHO-OnOIHOTpaduueckast 1 HAyKO-
metpuueckas (oubamomerpudeckas) 6aza manHbIx http:// www.webofscience.com

[TomroTekcToBhld  apxuB «HanmonaneHblii  DnextponHo-UHpopMmanmonusii  Korcoprmymy
(HSHMKOHR) https://neicon.ru/

CnpaBouHbIii MOpTall MO CBAPOYHBIM TEXHOJOTHUAM, JOKYMEHTAallud U 00OpYIOBaHUIO
http://www.svarkainfo.ru

bubnnoTeka TeXHUYECKOM TUTEepaTyphl http:/www.bibt.ru

YcerpoiictBo ABTOMOOWMIIS http://ustroistvo-avtomobilya.ru

[TomHOTEKCTOBAsI OMOINOTEKA TEXHUYECKOM IUTepaTyphl  http://techlibrary.ru/

PeMOHT cenbCKOX035MCTBEHHBIX MAILKH https://sxteh.ru/mess147.htm

ABTOMOOMIIBHAS CITpaBOYHAs ciyk0a https://autoinfo.ru/

PemonT TpakTopos https://www.sinref.ru

PemonT 060pynoBanus nepepadarpiBarommx otpaciein AITK
https://gosthelp.ru/text/SpravochnikMontazhtexnich.html

6.3. IlepeyeHb MPOrpaMMHOro obecrnev4eHust

OC Windows 7 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neHCTBHS TULICH3UN
— OeccpoyHo.

OC Windows 10 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBus IuLieH-
3UH — OECCPOYHO.

MS Office std 2016 (20), MS Imagine Std, Nod32 (mpomn. 201) (Jorosop Tr000128244 ot
12.12.2016 ¢ OOO AnpTA mmroc) Cpok ASUCTBUS JTHIICH3UNA — OECCPOUHO.

Oducuerii maker MS Office std 2016 (Jorosop Tr000128244 ot 12.12.2016 ¢ AO CodrJlaiin
Tpeitnx) Cpok nercTBHS JIMIIEH3UH — 0€CCPOYHO.

PDF24 Creator (Pa6ora ¢ pdf daitnamu, geek Software GmbH). CBo6oaHO pacnpoctpansiemoe [10.
Foxit Reader (IlpocmoTp moxymeHnToB, OecruiatHas Bepcusi, Foxit Software Inc). CBobogHO pac-
npoctpansemoe 110.

KoncynpranT [mroc (cipaBouHo-nipaBoBas cuctema) (I'oc. kouTpakt Ne2 ot 06.04.2021 ¢ OO0
Anbsiac) Cpok JefCcTBHS TUIIEH3UU — OECCPOUHO.

TexakcmnepT (crpaBovHas CHCTEMa HOPMATUBHO-TEXHUYECKOW U HOPMATHBHO-TIPABOBOW MH(MOpMa-
) (Kortpakr NeOT-250121 ot 27.04.2021 ¢ OOO Texakcnept) Cpok OEHCTBUS JTUIEH3UU —

OeccpovHo.
11




Kowmmac 3D (cucrema aBromaruzup. mpoektupoBanus) (o6HoBI. V18-19) (50) (3AO ACKOH).
CBoboano pacnpoctpansemoe I10.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJMCIIMITIJINHBI

VYyebnas ayauro-
pus 1S IpOBeIe-
HUS Y4eOHBIX 3a-
HATUH JEKIIMOH-
Horo tumna — 301
JIEKIIHOHHAS
ayTUTOpHSL.

OcHoBHOe 000py1I0BaHUE U TeXHUYECKHE CPEeCTBA 00yYeHU:
Cnenunamm3upoBadHas Meoenb Ha 100 mocagouHbIX MECT, JOCKa
HacTeHHas, kadeapa, pabodee MeCTO MPerno aBaTes.
XapaKkTepucTUKa ayIMTOPUH: BUIECOMPOEKIIMOHHOE 000pyA0BaHNE
JUTSL TIPE3EHTAIlH; CPEACTBA 3ByKOBOCITPOU3BEICHHUS;, BBIXO]] B JIO-
KaJIbHYIO ceThb U MIHTepHeT, KOMIIbIOTEP.

JInueH3noHHOE MPOrpaMMHOe odecreyeHme:

1. OC WindowsXP, 7, 10 (Jorosop 06-0512 ot 14.05.2012). Cpok
JEUCTBUS TUIEH3UN — OECCPOUHO.

2. Oducnerit maker MS Officestd 2010 (Jorosop 14-0512 ot
25.05.2012). Cpoxk neiicTBUs JIULIEH3UN — OECCPOUHO.

CBoOoaHO pacmpocTpaHsieMoe mporpaMmmHoe ooecriedenue:  Web-
Opayzep — Internet Explorer, Google Chrome, Yandex 6pay3ep .
Cpox neicTBUsI IMIICH3UU — 0€CCPOYHO.

243365, bpsiH-
cKas 00J1acTh,
Brironnuckui
paiioH, c. Koku-
HO, yn. CoBer-
ckas, n.2b

VYyebnas ayauro-
pust ISt IpoBe/Ie-
HUS YIeOHBIX 3a-
HATUNA CEMHUHApP-
ckoro tuna — 203
nabopaTopust Ma-
TEepPUATIOBEICHUS
U Topsiueit oOpa-
00TKH

OcHoBHOe 000py1I0BaHUE H TeXHUYECKHE CPEeCTBA 00yYeHU:
Crnenunanu3upoBanHas Mebens Ha 35 MOCaI0YHBIX MECT, TOCKa
HacTeHHasi, padouee MEeCTO IpenoaaBaTess.

Xapaxkrepuctuka ayauropuun: Tepnomep THI-2M Tsepnomep TK-
14-250

Teepaomep 2103-Th MydenpHas nedysb IaexkTpornedb MUKPOCKOIT
MMY-3 Mukpockon MUM-7 llnudosanbhas mammaa, Mukpo-
ckomn MUM-6 Trepaomep TK-2M AneTuneHoBbI reHepaTop
Muxkpockon MIIb-2 Mukpotsepaomep lleus anextpuueckas
CIIOJI-7,2 Ileun snekTpuueckas CIT10JI-8,2, CBapouHbIil TpaHC-
dopmarop «/lyra-318».

Y4ueOHo-Har/IsIIHbIE OCOOUSI: CTCH/IBl HACTEHHBIE O0yUaroIIne,
TIJIAKATHI.

243365, bpsiH-
cKast 00J1acTh,
Beironnuckui
paiioH, c. Koku-
HO, yn. CoBer-
ckas, 1.2b

ITomemmenue mis
CaMOCTOATENbHON
paboThI (UUTANIb-
HBIW 3aJ1 HAY4YHOU
OMOTMOTEKH)

OcHoBHOe 000py10BaHNEe U TEXHMYECKHE CPEeACTBA 00y4YeHHUs:
Crnenunamm3upoBanHas Meoenb Ha 100 mocagouHbIX MECT, JOCKa
HacTeHHas, kKadenpa, pabodee MecTo MmpernoaaBaTess
XapakTepuUCTUKA ayJUTOPUU: 15 KOMIIBIOTEPOB C BBIXOJOM B JIO-
KaJIbHYIO CeThb U MIHTEepHET, 3JIeKTPOHHBIM y4eOHO-METOAMYECKUM
Marepuanam, On0IMoTeuHOMY dJIeKTpoHHOMY Katanory, OBbC, k
3JIEKTPOHHON MH(POPMALTMOHHO-00pa30BaTEIILHON Cpeie.
JIMIIeH3HOHHOE MPOrPaMMHOe o0ecrneveHne:

OC Windows 10 (moxmucka Microsoft Imagine Premium ot
12.12.2016). Cpox aeicTBHs TUIIEH3UN — OECCPOUIHO.

LibreOffice — CBo6oano pacnpoctpansemoe [10.

Microsoft Windows Defender (KonTpakr
Ne(0327100004513000065 45788 ot 28.01.2014). Cpok neicTBust
JTUIEH3UU — OECCPOUHO.

JIMLIeH3HOHHOE MPOrPaMMHoOe olecrnedyeHre 0Te4eCTBEHHOI 0
NPOU3BOJCTBA:

KOMITAC-3D (Cy6nunensuonnsiit goroop NeMII-19-00205 ot
07.05.2019)

1C:Ilpennpusitue 8 (Jlunensnonnsiit qorosop 2205 ot 17.06.2015)

243365, bpsn-
cKas 00J1acTh,
Breironnuckuii
paiioH, c. Koku-
HO, YII.
Coserckas, 1.2a

VYyebOnble ayau-
TOPUHU 7S IIPOBE-
JICHUS TPYIIIOBBIX
W UHIWBUYyaJlb-

OcHoBHOe 000py10BaHUE  TEXHUYECKHE CPECTBA 00yYeHU:
Crenmanu3upoBanHasi Mebenb, T0CKa HacTeHHas1, kKadeapa, pado-
Yyee MECTO MPerno/1aBaTesl.

XapakTepHucTrKa ayIuTOPUN: KOMIIBIOTEPHBIN KIacc Ha 8 pabounx

243365, bpsiH-
cKast 00J1acTh,
Beironnuckui
paiioH, c. Koku-
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HBIX KOHCYJIbTA-
LM, TEKYIIErO

KOHTPOJISI U TPO-
MEKYTOYHOM aT-

MCCT C BBIXOZOM B JIOKAJIbHYIO CCTh U I/IHTepHeT, K 3JICKTPOHHBIM
y4eOHO-METOIMYECKUM MaTepHaliaM U 3JIEKTPOHHOU MH(pOpMaIIn-
OHHO-00pa30BaTEIILHOMN Cpejie.

JIMIeH3HOHHOE MPOrPaMMHOe o0ecrneveHne:

HO, YII.
Coserckas, 1.2b

tecraruu: 3-310 |OC Windows 10 (KonTtpakt Ne0327100004513000065 45788 ot

28.01.2014). Cpok aeicTBUS JUIEH3UH — OECCPOUHO.

Oducneriit naker MS Office std 2016 (Horosop Tr000128244 ot
12.12.2016 ¢ AO CodrJlaiin Tpeitnx) Cpok neicTBUsI TALCH3UU —
OeccpoyHo.

AutoCAD 2010 (Ceputiinbrit Ne 351-79545770) Cpoxk aeiicTBus
JTUIEH3UU — OECCPOUHO.

MATLAB R2009a (JIutienzus 603081). Cpok AeCTBUS JTUIICH3UH
— 6eccpodHo.

Microsoft Visual Studio 2010 (KonTpaxkt 142 ot 16.11.2015). Cpok
JEUCTBUS TUIEH3UN — OECCPOUHO.

Microsoft Windows Defender (KonTpakt
Ne0327100004513000065 45788 ot 28.01.2014). Cpoxk aericTBuUs
JUTIEH3UHU — OECCPOYHO.

JInneH3MoHHOE MPOrpaMMHoe ofecrieyeHue 0Te4eCTBEHHOTO
MPOU3BOJICTBA:

KOMITAC-3D (Cy6aunen3uonnsiit norosop NeMII[-19-00205 ot
07.05.2019)

8. OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA JJIS1 JINL
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA U UHBAJIM10OB

®  JJIs CJICIIBIX U cna60131/11[511u1/1x:
- NeKUUU OQOPMIISIFOTCS] B BHJI€ AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO KOMITbIOTEpa
CO CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeUeHHEM;
- MUChbMEHHBIE 3aJ]aHMsl BBIMOJIHSAIOTCA Ha KOMIIBIOTEPE CO CHENHATU3UPOBAHHBIM MPOTPAMMHBIM
O6CCHC‘ICHI/IGM, HJIK MOT'YT GBITB 3aMCHCHBI YCTHBIM OTBCTOM;,
- obecreunBaeTCs UHIUBHUIYaTbHOE paBHOMEpHOE ocBelenne He Menee 300 Jrokc;
- JJI BBITIOJIHCHUS 3aJaHUA TIPpHU H€O6XO,Z[I/IMOCTI/I nNpeaoCTaBIACTCA YBCIIMYUBAIOIICC YCTpOﬁCTBO;
BO3MOXKHO TaKe UCI0JIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;
- IUCHbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;
- DK3aMEH M 3a4€T MPOBOJAATCSA B YCTHOH (hOpMe HIIM BBIMIOJHAIOTCS B MUCbMEHHOU (popMe Ha KOM-
NbIOTEPE.

® JUIS TIYXHUX U CIa0OCITBIIIAIINX:
- Jexuuu o(OpMIISIOTCS B BHUJIE 3JIEKTPOHHOTO JOKYMEHTA, TUOO MpeAoCTaBIseTCsl 3ByKOYCHIINBa-
omas anmaparypa HHAWBUIYAaJIbHOI'O ITOJIb30BAHUS,
- MUCbMEHHBIE 33/1aHUS BBITIOJIHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;
- 9K3aMEH U 3a4€T MPOBOJATCS B MUCHMEHHOU (hopMe Ha KOMITBIOTEPE; BOZMOKHO IMPOBEJICHUE B
dbopme TecTUpOBaHUS.

¢ JUId JIMI C HAPYHICHUSAMUA OIIOPHO-ABUTATCIILHOI'O arrapara:
- JICKIINU O(bOpMJISIIOTCSI B BUAC 3JICKTPOHHOI'O JOKYMCHTA, JOCTYIIHOI'O C MOMOIIBIO KOMIILIOTCPA
CO CIIEUAIM3UPOBAHHBIM [TPOrPAMMHBIM 00€CTIeUeHUEM;
- IUCbMCHHBIC 3aJaHUWs BBIIIOJHAKOTCA Ha KOMIIBIOTCPE CO CIICHUAIM3UPOBAHHBIM IIPOTrpaMMHBIM
o0ecIreyeHneM;
- 9K3aMeH M 3a4€T MPOBOJSATCS B YCTHOM (pOpME HIIM BBINOJIHSAIOTCS B MUCBMEHHOH (hopMe Ha KOM-
nBIOTEpE.
[Tpu HEOOXOMMMOCTH MpeyCMaTPUBACTCS YBETUUEHUE BPEMEHH ISl IOATOTOBKH OTBETA.
[Tpouenypa mpoBeneHUss MPOMEXKYTOUHOM AaTrTecTallud JUIsi OOydalolUMXCs YCTaHaBIIMBAETCS C
y4€TOM HMX HWHAWBUIYAJIbHBIX NCUXO(PU3NYECKHX ocobeHHocTel. IIpomexyTrouHas arrectanus
MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
[Ipu mnpoBeaeHHMH TPOIEAYpPHl OICHWBAHHUS  PE3YJIbTATOB OOYYEHHs IpeaycMaTphBaeTcs
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UCIIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBS3M C WHIUBUIYATbHBIMU
O0COOCHHOCTSAMHU O0y4YaroIIUXCsl. ITH CPEACTBA MOTYT OBbITh IPEJOCTABIECHBI YHUBEPCUTETOM, HIIN
MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPENICTBA.
[IpoBenenue mpolenypbl OLICHUBAHUS PE3YJIbTAaTOB OOyUEHHUS JOMYCKAETCS C MCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00pPa30BATEIBHBIX TEXHOIOTHIA.
OO6ecneuynBaeTcs A0CTyN K HHPOPMaMOHHBIM U Oubanorpaduyeckum pecypcam B cetu MaTepHET
JUTSE KXXA0ro o0ydaromierocst B popmax, aJaniTUPOBAHHBIX K OTPAHHYCHUSM HX 3JI0POBbS M BOC-
NpUATUS HHPOPMAITUHU:
o JUTSI CTICTIBIX ¥ CTTAa00BUISIIINX
- B Ie4aTHOU (opMe yBEIIMYEHHBIM MIPUPTOM;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B popme ayamnodaiina.
o JUISL TIIYXUX U CTa00CbIIIANIUX
- B Ie4aTHou popme;
- B opMe 3IEKTPOHHOTO IOKYMEHTA.
o JUTsL 00YJaroIIUXCsl C HAPYLIEHUSIMU OIIOPHO-/IBUTaTeNIbHOTO arrmapara:
- B Ie4aTHoH ¢opme;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B (hopme ayanodaiina.
YueOHbIC ayIUTOPUU JIJIs1 BCEX BUIOB KOHTAKTHOM M CaMOCTOATEILHON paboThl, HayyHass OnOIMO-
TEKa W WHBIC MMOMEIIEHHUs 11 00y4eHHUs OCHAIICHBI CHEIUAIBHEIM 000pyI0BaHUEM U YUeOHBIMH
MECTaMH C TEXHUYECKUMHU CPECTBAMHU O0yUeHUS:
o JUTSI CTICTIBIX ¥ CTTAa0O0BUISIIINX
- DJIEKTPOHHO-ONTHYECKOE YCTPOMCTBO noctymna K uH(opmanuu it aun ¢ OB3 npennazHadeHo
JUTSL YTEHUS U IPOCMOTPa U300paKeHH JII0JbMH C OCJIa0JICHHBIM 3PEHHUEM.
- CHEIMATM3UPOBAHHBINA MTPOTPAMMHO-TEXHUYECKHI KOMILUIEKC sl cIaboBuAsMImIuX. (ayauropus 1-
203)
o JUTSL TIIYXUX ¥ CTA0OCITBIIIAIIIX :
- aBTOMATH3UPOBAHHBIM Pab0OvYUM MECTOM JJisl JIOJIeH ¢ HApYIICHUEM cllyXa U ciaabociblia-
IHX;
- aKyCTUYECKUH YCHUIIUTEh U KOJIOHKHU;
- UHJIUBUyaJIbHbIE CUCTEMbI YCUJICHUS 3BYKa
«ELEGANT-R» npuemnuk 1-croponHeit csizu B nuamnazone 863-865 MI'1q
«ELEGANT-T» nepenarunk
«Easy speak» - MHAyKIIMOHHAS METIS B IUIACTUKOBOW OIUIETKE JIsi OECIPOBOJHOTO IMOJ-
KJIFOUEHUS YCTPOMCTBA K CIIyXOBOMY ammnapary ciadocibIamnero
Muxkpodon nernuunsiii (863-865 MI'n), Hengda
Muxkpodon ¢ oronoBeem (863-865 MI'1r)
- TPYIITIOBBIE CUCTEMBI YCUJICHHS 3BYKa
-ITopraTtuBHas ycTaHOBKa O€CIPOBOAHOM mepeaayr HHGOPMAIIHH .
o JUTSE 00YJArOIIUXCS C HAPYIICHUSIMU OIOPHO-/IBUTATEIILHOTO anmapara:
- IEPEIBIKHBIMU, PETYIIHPYEMBIMU 3proHomMudeckumu napramu CU-1;
- KOMITBIOTEPHOM TEXHUKOM CO ClielnaIbHbIM IPOrPaMMHBIM 00€CTIEYCHUEM.
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1. TTIACITIOPT ®OHJJA OLIEHOYHBIX CPEICTB
Hampasneane noarorosku: 35.03.06 ArponrkeHepus
[Ipodus: Texanueckuit cepsuc B AIIK

Jucnuminza: «MarepuaioBe/IeHUe U TeXHOJIOTHUSI KOHCTPYKIIMOHHBIX MaTepUaIIOB)
®dopma MPOMEKYTOUHON aTTECTALUU: 3aUET, IK3aMEH

2. [IEPEYEHb ®OPMUPYEMbBIX KOMIIETEHLIMA 1

OTAIIbI X ®OPMHUPOBAHNA

2.1. Komnerennuy, 3akpemnénnsle 3a aucnuminaoii OITOIT BO.
N3zyyenne qucruninHbl «MaTepranoBeicHHE U TEXHOJIOTH KOHCTPYKIIMOHHBIX MaTEPHaJIOB)» HAIPaBICHO HA
(hopMHPOBAHUH CIIEAYIONINX KOMIIETCHIIMH:

Komnerenmus
(ko1 ¥ HAaMMEHOBaHNUE)

MuaukaTopsl AOCTUKEHUS] KOMIIETEHIIUN
(ko1 ¥ HAMMEHOBaHNUE)

PesynbTaThl 00yueHus

O6menpodeccnoHaIbHBIE KOMITETSHITUU

OIIK-1 Cnocoben pemiath
TUTIOBBIC 3a7adu mpodec-
CHOHAJIBHON JeSTEITHbHOCTH
Ha OCHOBE 3HAHWUH OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTeCTBEHHOHAYyY-
HBIX © oOmenpodeccro-
HAIIBHBIX  JIUCIUILTUH  C
npuMeHeHueM  HH(OpMa-
IUOHHO-

KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTUH

OIIK-1.1. JlemoHCTpHpYyeT 3HAHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX, €CTeCTBEHHOHAYYHBIX M OOIIenpo-|
(beccHOHANBHBIX AUCIMIUIMH, HEOOXOIUMBIX JUIS pellie-
HIsI TUIIOBBIX 3324 B 00JIACTH arpOMHKEHEPHH.

BHATH: OCHOBHBIC 3aKOHBI MaTeMaTH-
HMECKMX M eCTECTBEHHBIX HayK, HEOO-
XOIMMBIX JJISI PEIICHHUs THUIOBBIX 3a-
mad  mpogecCHOHANBHON  esITeIbHO-
CTH;

YMeTh: aHAIM3UPOBAaTH OCHOBHBIC
BaKOHBI MATEMATHYCCKUX U €CTCCTBEH-
HBIX HAYK;

BJIATETH. CIIOCOOHOCTHIO JIEMOHCTpA-
[TUV 3HAHUI OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKUX M €CTECTBCHHBIX HAYK
HEOOXOTUMBIMH [T PELICHUS THITO-
BBIX 3a/1a4 MPO(ECCHOHATFHON /1es-
TEIBHOCTH.

OI1K-1.2. Hcnoms3yeT 3HAHWUS OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYECKUX W ECTECTBEHHBIX HAyK JUIS pEIICHHS
CTaH/JapTHBIX 3a/1a4 B arpOMHKEHEPHU

3HATBH: OCHOBHBIC 3aKOHBI MaTeMaTH-|
[MECKMX M E€CTECTBEHHBIX HAYyK, HE00-
XOAUMBIX [UIsi PELICHUs] CTaHIAPTHBIX|
3aJa4 B arpOMHKCHEPHUH;

[YMEeTh: KCIIOJb30BaTh 3HAHHS OCHOB-
HBIX 3aKOHOB MaT€MAaTHUECKHUX U €CTe-
CTBEHHBIX HAYK JIJIsl PEIICHHUS CTaH-
ITapTHBIX 337124 B arpOMHKEHEPHUH;
BJIATETHh. CIOCOOHOCTBIO JIEMOHCTpPA-
(MM 3HAHUH OCHOBHBIX 3aKOHOB Mare-
MATHYECKHX W eCTECTBEHHBIX HayK|
HEOOXOAMMBIMH Ul PEILCHUS] CTaH-
[TApTHBIX 33]1a4 B arpOMHKEHEPUH

OIIK — 5. T'otoB Kk y4a-
CTUIO B IIPOBEICHUH O3KC-
HNEepPUMEHTANbHBIX  HCCIIe-
JOBaHMH B mpodeccHo-
HAJIbHOI AeATENbHOCTH

OIIK-5.1. YgacTByeT moJ pyKOBOACTBOM CIIEI[HAIHCTA
boJee BBHICOKOW KBaMU(UKAIIMK B TIPOBEACHUN IKCIICPH-
MEHTaJIBHBIX MCCIICIOBAHNHN B 00JIACTH arpONH)KEHEPHUH.

3HaTh: CHCTEMY METOJUK BbIOOpa
MaTepHaia u Crmoco0oB ero oopa-
OOTKH JJIs1 IOJTYUEHHSI CBOKCTB,
00eCTICYMBAOIINX BBICOKYIO HAICK-
HOCTB JICTAIIH;

YMeTh: BEIOUpATh MaTepHAI U CITO-
cO0BI ero 00pabOTKH JJIS IOy IEHUS
CBOICTB, 00€CIIeUYNBAIONINX BBICO-
KYIO HaJIC)KHOCTH JICTAIIH;

BJIa/IeTh: CIOCOOHOCTHIO 00OCHO-
BaHHO BBIOMPATh MaTepHal JeTalei
MAIIIMH U CTIOCOOBI €T0 00paboTKH
JUISL TIOJTyYIEHUsI CBOWCTB, 00ecIeyn-
BAIOIIMX BBICOKYIO HAJICKHOCTH Jie-
TaJlu.

OI1K-5.2. Hcnoms3yeT KiIacCHYeCKHe W COBPEMEHHBIC
METOBI HCCIICJIOBAHUS B arPOMHKCHEPHU

3HATh: KIIACCHYECKUE U COBPEMEH-
HBbIE METO/Ibl HCCIIEIOBAHUS B arpo-
WHXCHEPUH;

yMeTh: HCIIOJb30BaTh B podeccu-
OHAJILHOM KJIaCCUYECKHE U COBpE-
MEHHBIC METOJIBI UCCIICIOBAHMS;
BJIA/IeTh:CIIOCOOHOCTHIO PUMEHATH
KITACCUYECKHE U COBPEMEHHBIE Me-
TOJBI UCCJIETOBAHNUS
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2.2. Tpouecc ¢popMHPOBAHUS KOMIIETEHIHIi 0 AUCHHUILITHHE «MaTepHanoBeJeHUE U TEXHOJIOTUSI KOHCTPYKIMOH-

HBIX MaTcpuaioB»

No
HaumenoBanue
paz- 3.1 Vi H.1 3.2 y.2 H.2
pasznena
zena
Pasznen 1. MaTtepuaJioBeeHue Jiek-
1 UHOHHBIH KypC + +
Pa3nen 2. MeToabl H3roTOBJIEHHSA
2 3aroTOBOK M JeTaJjeil JeKIHOHHbII + +
KYpcC
Pa3nen 3. MaTtepuaJioBeieHue Jia-
3 0opaTOpHBI Kypc + + + + + +
Pasnen 4. MeToabl U3rOTOBJIEHUS
4 3aroTOBOK H JeTaneii 1aboparop- + + + + + +
HBII Kypc
Coxkparienue:

3. - 3HaHwMe; Y. - ymenue; H. - HaBbIKH.

2.3. CTpyKTypa KOMIETeHIHIl 10 JUCHUNINHE (HAUMEHOBAHUE JUCIUNIMHBI)

OIIK-1 CnocoOeH pemiate THIIOBBIE 33[a4d MPO(ECCHOHANBEHON IEATSIFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
TEMaTUYEeCKNX, €CTeCTBEHHOHAYYHBIX U O0OmEenpo(hecCHOHANBHBIX IUCIUIUIMH C MPUMEHEHHEM HWH(QOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOT WA

OIIK-1.1. ﬂeMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3dKOHOB MaTEMAaTUYCCKUX, CCTCCTBCHHOHAYYHBIX U 06H16Hp0(1)€CCI/IOHaHLHLIX
JUCHUIIINH, H606X0,HI/IMLIX JJI peHICHU TUIIOBBIX 3a1a4 B obnactu ArpoOuHKCHEPHU

3nath (3.1) Ywmers (Y .1) Bnaners (H.1)
CIIOCOOHOCTBIO
JICMOHCTpAIHN
OCHOBHBIE 3aKOHBLI MaTeMa- 3HAHUHA OCHOBHBIX
TUYECKUX U ECTECTBEHHBIX -
ec eCcTecTBe aHATN3UPOBATh MaBopaTopHbIE 3aKOHOB MaTeMa naGopaTopHbie
HayK, HeoOxomumbix s | JIekiun OCHOBHBIE 3aKOHBI paBoTHI TUYECKUX U eCTe- PaBOTH
pellleHUs. TUMOBBIX 3a1ad | pa3/ieio | MaTeMaTUYECKUX U CTBCHHBIX HAyK
o paznenoB No 1, pasznenoB No 1,
npodeccHoHansHoOl  Jed- | g No 1,2 €CTECTBEHHBIX HEOOXOTUMBIMU
TEIBHOCTH,; HAYK; 2 JUTSL PELICHUS TH- 2

MOBBIX 33/1a4 [PO-
(heccroHambHON
JIeSITEILHOCTH.

OIIK-1 Cnoco0eH pemiate THIIOBBIE 33a4d MPO(ECCHOHANBEHON IEATSIFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB Ma-
TEMaTUYEeCKUX, €CTECTBEHHOHAYYHBIX U O0O0mEenpodecCHOHANBHBIX IUCIUIUIMH C MPUMEHEHHEM WH(QOPMAIHOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOT WA

OIIK-1.2. I/ICHOHLSYGT 3HaHUSA OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX U CCTCCTBCHHLIX HAYK IJI PCHICHUSA CTAHAAPTHBIX 3a-

Jla4d B arpOMHXCHEPUU

3uatb (3.1)

Ymers (Y .1)

Bnaners (H.1)

OCHOBHBIE 3aKOHBI MaTeMa-
THYECKMX M €CTECTBEHHBIX
HayK, HEOOXOIUMBIX JJISI
peLICHUs CTaHIAPTHBIX
3a/1a4y B arpOUHXEHEPUU

Jlexun
paszeno
BNe 1,2

HCIIOJIb30BATh 3HA-
HHS OCHOBHBIX

3aKOHOB MaTeMa- ﬂa6opaT0prIe
THYECKHUX U €CTE-

paboThI
CTBEHHBIX HayK asnenos Ne 1
JJISL pELICHUSA 12) 3ACIO0 -

CTaHAAPTHBIX 3a-
Jlad B arpoMHIKe-
HEepUH

CIIOCOOHOCTBIO
JICMOHCTpAIHN
3HAHWK OCHOBHBIX
3aKOHOB MaTeMa- MaBopaTopHEIE
THYECKHUX U €CTe-

paboThI
CTBCHHBIX HAYK azneston No 1
HEOOXOIUMBIMU 12) 3ACIOB N2 1,

JUIS peLIeHus
CTaH/IapTHBIX 3a-
Jla4d B arpoMHKe-
HEpUH.

OIIK — 5. TOTOB K Y4aCTHIO B MPOBEACHUH IKCIICPUMEHTAIBHBIX UCCICIOBAHUMN B MPO(ECCHOHATBHON ACATCIBHOCTH
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OIIK-5.1. YuacTByeT moJi pyKOBOJCTBOM CIICIIUATUCTA 00JIee BHICOKOW KBATHU(PUKAIMN B IPOBEICHIH YKCIICPUMECHTAIBHBIX

I/ICCJ'IG,HOBaHI/[ﬁ B o0yact ArpoOMHKXCHECPHUU

3uatb (3.1)

Ymers (Y .1)

Bnaners (H.1)

CHUCTEMY METOJIUK BBEIOOpa
MaTepuasa u CIoco0OB ero
00pabOTKH 11 TIOTyUSHUS
CBOMCTB, 00€CIIEUMBAIOIINX
BBICOKYIO HAJICKHOCTb JIC-
Tanu

Jlexun
paszeno
BNe 1,2

BBIOMPATh MaTepH-
aJl ¥ CIocoO0BI €ro
00paboTKH IS
MOy YCHHS
CBOIiCTB, 0OecIe-
YUBAIOIIUX BBICO-
KYIO HaJIe)KHOCTh
neranu

nabopaTopHbIe
paboThI
pazmenoB Ne 1,
2

CIIOCOOHOCTEIO
000CHOBAaHHO BBI-
OupaTh MaTepuan
neTaner MallnuH U
CI1oco0bI ero 00-
paboOTKH 11 TTO0-
JTyYEHUs CBOUCTB,
00eCIeYnBaoIUX
BBICOKYIO HAJICK-
HOCTb JETAJIH.

nabopaTopHbIe
paboThI
pazmenoB Ne 1,
2

OIIK — 5. TOTOB K Y4aCTHIO B MPOBEACHUH IKCIICPUMEHTAIBHBIX UCCICIOBAHUHN B MPO(ECCHOHAIBHON ACATCIEHOCTH

OIIK-5.2. Mcnionp3yeT KJIaCCUIECKHE U COBPEMEHHBIC METO/IbI HCCIIEI0BAHUS B arpOMHKCHEPHUH

3uatb (3.1)

Ymets (Y .1)

Bnaners (H.1)

KJIACCUYECKHE U COBPEMEH-
HBIE METOJIBI HCCIICTOBAHIS
B arpOMHKEHEPUH

Jlexun
pasueno
B Ne 1,2

HCIIOJIL30BaTh B
npodeccroHab-
HOM KJIacCHYECKHE
1 COBPEMEHHBIC
METOBI HCCIIE0-
BaHUs

nabopaTopHEIE
paboThI
pazmenoB Ne 1,
2

CIIOCOOHOCTEIO
OPUMEHSThH KJIac-
CHYECKHE U CO-
BPEMEHHBIE METO-
JIbI CCIIEIOBAHUS

nabopaTopHEIE
paboThI
pazmenoB Ne 1,
2
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3.IIOKA3ATEJIU, KPUTEPHMM OLIEHKU KOMITETEHLIM U TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUS
Kpurepuu orieHKr KOMIETEHIIUN

[IpomexxyTodHas aTTecTalyisi CTYACHTOB MO AuUCIHIIIHHE «MartepraioBeeHNEe U TEXHOJIOTHS KOHCTPYK-
IIHOHHBIX ~ MaTEepPHaJOB» MPOBOIUTCS B COOTBETCTBHHM C YCTaBOM YHHUBepcuTera, [lomoxxkeHmeM o ¢opme,
MEPUOTUIHOCTH W TIOPAIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOMEXYTOUHOH aTTeCTAIlH O0YyYaroIInXCs.
IIpomesxyTouHast artecTalus No AUcUUILIUHE «MaTepuaaoBeieHue U TEXHOJOTUs KOHCTPYKLHOHHBIX MaTepua-
JIOB» MIPOBOANTCS B COOTBETCTBHUHM ¢ yueOHBIM utaHoM B 2 cemectpe (1 kypce ) B hopme sx3ameHa u B 3 cemecTpe
(2 xypce)B ¢popme sk3ameHa. CTyACHTHI JOIYCKAETCsl K 9K3aMeHy (3aueTy) 10 JTUCLUIUIMHE B CIIyyac BHIIIOJHEHHS
UM Y4eOHOrO IUIaHa 0 JMCLUILIMHE: BBINOJIHEHHS BCEX 3aJaHUM M MEPONPUATHH, MPETyCMOTPEHHBIX paboueci

nporpaMMoﬁ JUCHUITINHBI.
OHCHKa 3HAHUI CTYyACHTa Ha OJOK3aMCHC HOCHUT KOMILIEKCHBIN XapakTep, SABJIACTCA OalIbHOH U
OIPECALCIIACTCA €T0:

OTBETOM Ha 9K3aMEHE;
pe3yspTaTaMH aBTOMAaTH3UPOBAHHOTO TECTHPOBAHNUS 3HAHHS OCHOBHBIX HOHSTHII;
AKTHBHOW paboTOH Ha MPAKTUYECKUX U J1a0OPATOPHBIX 3aHITHUSIX.

3.1. OneHOYHBIE CpENCTBA MJIS POBEACHUS MPOMEKYTOTHOHN aTTECTAIIUN TACITUTITHHBI
KapTta o1eHOYHBIX CpEICTB MPOMEKYTOUHOUN aTTECTAIIMH TUCITUTLTHHBI,

MIPOBOMMON B (hopMe dK3aMeHa(3aueTa)

Jledopmanus u pa3pymicHHE METAJUIOB.
CTpoeHIe METAJUIMIECKUX CIUIAaBOB M JHarpaMMBI
COCTOSIHUSI.

Tepmuueckas 00paboTKa yriepoauCThIX CTAJIEH.
KoHCTpYKIIMOHHBIE CTATIN U IyTYHEI.

IlBeTHBIC CIIABEL.

Hemertammuaeckne MaTepraibl U IIaCTMACCHI.
HaHOCTPYKTYpHBIC U KOMITO3UTHBIC MaTEPHAIBL.

Kontponupyembie
AHIUKATOPBI OreHOUHOE
No Paznen KoHTponupyemble TUIaKTHYECKAE €TMHULIBI (TEMBI,
JOCTHKEHUS cpeactBo (Ne
/1|  AUCHMIUIMHBI BOIIPOCHI) N
KOMIIETCHIIUI BOIIpOCa)
(w1u ux yacTu)
1 |MarepuanoBeaen [OOmue cBeaeHHs 0 MeTaiuiax. MeTraurypruueckoe OIIK-1.1, OIIK- Bonpoc ans
e JIEKIMOHHBIH |[IpOon3BOACTBO. [I[pOM3BOACTBO YyryHa U CTaJH. 1.2, OIIK-5.1 px3amena
KypcC CTpoeHHe U KpUCTAJUIM3aLUs METAIIIOB. OIIK-5.2 Bonpocs! Ha

3a4€T U3 pasaciia
MAaTCPpHUAIOBECIC-
HHE

MeToabl H3rOTOB-

JIEHUS 3ar0TOBOK
M AeTaJIei JIeKIu-
OHHBII Kypc

(OCHOBBI JIUTEIHOTO MPOU3BOCTBA.

(O6paboTKa METAJUIOB JaBJICHUEM.

CyniHocTs nporecca cBapku. Jlepopmanuu u Hanpsi-
PKEHUsI IPU CBapKH. Martepualisl 1 ICTOYHHUKHM ITHTa-
HISL.

Kiaccudukanms ciocoboB cBapku. Crioco0bl cBapKku
rutaBsieHreM. CriocoObl CBapKH JIaBIICHHEM.
[TonsiTHs ¥ pU3MYECKHE OCHOBHI ITPOLIECCA PE3aHMS.
Martepuaisl, IPUMEHEMbIE TSI U3TOTOBJICHHUS JIE3-
BUITHOTO MHCTPYMEHTA.

BriusiHEE 37IEMEHTOB pEeXHMa PE3aHusI Ha TNIaBHYIO
COCTABIISIFOLITYIO CHITY PE3aHUsSI IIPU TOUCHUHU
MeTaopexxyne CTaHKH ¥ pabOTHI, BBIITOTHIEMBIE
Ha HUX.

CrieninalibHble METO/IbI 00pabOTKN MaTEpPHaIoB.
(OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHHUSL.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Bomnpock! amns
bK3aMeHa
Bormnpocs Ha
3aueT U3 paszzaena
METO/IbI U3T0-
TOBJICHHSI 3aro-
TOBOK U JleTajen
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3 |MarepuanoBene- |OnpeneneHue TBEpJOCTH METAIIOB U citaBoB 1o me- | OIIK-1.1, OIIK- Bonpocs! mis
HHe U TeXHoJiorus Toxy bpuHens. 1.2, OIIK-5.1 px3ameHa
KOHCTPYKUIHOH- |OmpeneneHne TBepAOCTH MaTeprUaioB MeTooM Po- OIIK-5.2 Bormpoc Ha 3a4eT
HbIX MaTEePHAJIOB [KBEJLIA. 13 paszena Ma-
imagoparopHblii  [MHKpPOCKONMYECKHI aHAIN3 (ONITHYECKash MUKPOCKO- TepHaJIOBEICHNE
Kypc T1HIT).

AHAIIN3 AUarpaMMBI COCTOSHIS Kee30- YIIIePOan-
CTBIX CIUIABOB.

MUKpPOCTPYKTYPHBIN aHATN3 YIICPOIUCTHIX CTAJICH B
[PABHOBECHOM COCTOSIHUH U MX MEXaHHYCCKHE CBOM-
CTBa.

IAHAJTM3 MUKPOCTPYKTYPBI X CBOVWCTB YyTYHOB.
Tepmudeckas 00paboTKa yriiepoucThIX cTanel. OT-
PKHT, HOpMaJIA3aIlus, 3aKaJka.

3MeHeHre MEXaHUYECKHUX CBOMCTB 3aKaJICHHBIX CTa-
Iel Ipu OTITyCKe.

CTpyKTypa B CBOWCTBA JISTHPOBAHHBIX U KOHCTPYKITH-
OHHBIX CTaJeH.

[[BeTHBIC METAJITBI M CIUIABHI.

4 [Metoanl H3roTos- |I3roToBieHne necyano-rauaucTON muteitHoi hopmer | OIIK-1.1, OIIK- Bonpocs! mis
UIEHHSI 3aT0TOBOK [[10 pa3beMHOM MOJIETH. 1.2, OIIK-5.1 px3ameH.

u geraJeit 1a6o- |CrieryagbHbIe CIIOCOOBI JINTHS. OIIK-5.2 Bormpock Ha

PaTOPHBII KypC

Br16op TeMIiepaTypHOTO peXXrMa HarpeBa 3aroTOBOK
repen 00pabOTKON aBICHHEM.

[IpoexTrpoBaHNe TEXHOJIOTHUYECKOIO MPOLIECCa U3ro-
TOBJICHUS IOKOBKH.

3ydeHue 000pyIOBaHUS M MATCPUAIIOB IS PYYHOM
PIEKTPOAYTOBOM CBapKH.

M3ydyeHue 21eKTpUIECKUX CBOMCTB CBAPOYHOU AYTH U
XapaKTEPUCTHK NCTOYHUKOB €€ MMUTAHUSI.

3ydenne ycTpoiicTBa u paboThl 000pyIOBaHUS IS
ra30BOM CBApPKH.

13yueHne CBOMCTB METaJUIOB B CBAPHBIX COCIMHEHH-
STX.

TokapHbIe pe3lbl.

'Y CTpOHCTBO M KMHEMAaTHYeCKasi cXxeMa TOKapHO-
BUHTOPE3HOI'O CTaHKA.

CBepiia, 3eHKEpbl, Pa3BEPTKU.

Dpe3bl.

3MepeHne reoMeTpuYecKuX napaMmeTpoB MPOTSHKEK.
HacTtpoiika TokapHO-BUHTOPE3HOTO CTaHKA HAa Hape3a-
HUST PE3LOBI.

YCTpoiicTBO M HAcCTpoOWKa NENUTEIbHON TOJOBKH HA|
HETOCpEACTBEHHOE, TpocToe W auddepeHmantpaoe
(CIIO’KHOE) NeJIeHNE.

3aueT u3 paznuena
METOJIBI H3r0-
TOBJICHUS 3aro-
TOBOK U JIeTajiei

KOHTpOJ’leLle BOIIPOCHI K 3a4€Ty

1. Kpucrannuueckoe CTpO€HUE METAJIOB, BUJbl KPUCTALIMUECKUX PEHIETOK U UX XapaKTePUCTUKU.
2. MexaHu3M npolrecca KpUCcTaIM3aliy (I0TPOIIs, TOIUMOP(U3M, KPHCTaJUIN3ALMs YUCTOTO JKeJle3a).
3. Ypyrast u miactudeckas reopmarus (HaKJer, 3aBUICUMOCTb IIPOYHOCTH OT UCKaKEHUH KPUCTAIITMYECKOI pe-

IICTKH).

4. CinaBbl, B3aMMO/IEHCTBHS KOMIIOHEHTOB B CILIABAX.

5. Jlnarpamma COCTOSTHUS KEJI€30yTIEPOIUCTHIX CIIJIABOB.

6. CTpyKTypHBIE COCTABIISIONINE KEIIE30YTICPOANUCTHIX CIIABOB.

7. Knaccudukanus cranel coriacHO IHarpaMMEl.

8. Kimaccudukarust 9yryHOB COTJIACHO JUATPaMMBI.

9. Knaccudukanus cranei B 3aBUCIMOCTH OT COJIEP>KaHHUs BPEIHBIX MTPUMECEH.
10. Cranu 0OBIKHOBCHHOTO KaueCTBa.

11. BiusHue yrneposa U NOCTOSHHBIX IpUMECel Ha CBOIICTBa CTalei.

20




12. Cranu kadecTBEHHBIE H 0COOOBBICOKOKaYECTBEHHEIE.

13. Cranu kadyecTBEHHBIE KOHCTPYKIIMOHHEIE.

14. YyryHs! (cepblid, KOBKHA, BEBICOKOIIPOYHBIH), CTPYKTYpa U CBOMCTBA.

15. Tepmudeckas 00paboTka (BHIBI TEPMUUECKON 00paOOTKH), MOTHBIA OTHKHUT.
16. Tnpdy3roHHBINH U PEKPUCTATUTU3ANMOHHBIA OTHKUT.

17. 3akainka.

18. TuarpaMma H30TEpPMUYECKOTO MPEBPAILCHHS ayCTCHHUTA.

19. TlpokanuBaeMoOCTh CTalEeH.

20. Hopmanuzanusi.

21. Xumuko-TepMuueckas o0padoTKa, IIeMeHTalusI.

22. X¥MUKO-TepMHUYecKasi 00pabOTKa, a30THPOBAHUE U [UAHUPOBAHHE

23. Kinaccudukanus cTajeil B 3aBUCHMOCTH OT COJICPKAHUS YIIICPOIa U JICTUPYIOIIUX JICMCHTOB.
24. Menp, CIUIaBbl MEIU C LIMHKOM.

25. ITommMITHUKOBEIE CTUIaBhI (0a00UTHI).

26. AJNFOMWHWIA 1 €T0 CIUIAaBbI, TepMHUYECcKass 00padoTKa.

27. CUIIyMUHBI B JPYTHE ATIOMUHUEBBIC CIUIABBI )11 (HaCOHHOTO JIThSL.

28. YcinoBus MpOBEACHUS UCTIBITAHUI METAJIIOB Ha PACTSHKCHUE.

29. Y napHas BS3KOCTb.

30. XapaKTepuCTHUKU NPOYHOCTH U IIACTUYHOCTH.

Bonpocsl k 3k3amMeHy

[IpenMeT TeXHOIOTHH MaTEPHAJIOB.

JloMeHHOe IPOU3BOACTBO.

CaoticTBa MeTaioB. Kpucrammuaeckue u amopdubie Tena. [Tonmumopdusm, aHH30TPOITHS.
OO01muye MOHATHS O JINTEHHOM TTPOU3BOJICTBE

KucnopoaHo-koHBEpTOPHOE IPOU3BOACTBO CTAIH.

JledeKThl CTpOCHUS KPUCTATITHIECKUX Tell. JIucIoKarmm.

W3roroBneHne OTIMBOK B IECYAHBIX (hOpMax.

DIeMEeHTBI TOKapPHOTO pe3lia.

MapTeHOBCKOE MPOU3BOJICTBO CTAITH

10. MexaHu3M KpUCTAIIIM3ALUU METAJUIOB U CIJIABOB.

11. Bumsl 1 XapaKTEpPUCTHKA JTUThS B METAJTNICCKUEC (OPMEI.

12. Cuitbl pe3aHusi ¥ MOIHOCTh MPH TOYCHHUHU. TeIUIOBBIC SIBICHUS [IPH PE3AHUU M CMA30YHO-0XJIOKIAFOIIUC KHUJI-
KOCTH.

13. TIpou3BoACTBa CTAIH B AICKTPOIIEIax

14. XapaxrepucTuka QU3HIECKUX, XUMHUECKUX, TEXHOIOTHIECKUX U MEXaHNUECKUX CBOWCTB METAIIOB.
15. MeTtoap!l TOYHOTO JIUTHS.

16. I3HOC ¥ CTOWKOCTB PEKYIINX HHCTPYMEHTOB. MaTepHasl Ui PEXKYIIHX HHCTPYMEHTOB.
17. Metonap! papHAPOBAHUS CTATICH.

18. Ympyras u miactudeckas aedopMaIy, pa3pyIieHne METaJIoB U CIUIaBOB.

19. OcHOBBI 00pabOTKH METAIIIOB TaBJICHUCM.

20. [Tpon3BOANTEIHHOCTH U BEIOOP pPEKUMa PE3aHHsI.

21. Haksen, BO3BpaT U peKpUCTAIIU3ALHS.

22.O01ume cBeIeHUs U BUIBI TCPMUICCKON 00pabOTKH KeNe30yYTICPOIUCTHIX CILIABOB.
23.TIpoxkatka.

24. Knaccudukamus 1 0003HaAUYESHUS METAIUIOPEIKYIIIUX CTAHKOB.

25. TBepIoCTh U METOJIBI UCIIBITAHUS HA TBEPJOCTD

26. OTXHT TIEpBOTO poja.

27. Bonouenue.

28. IIpuBozp! epenadn 1 3IeMEHTapHbIE MEXaHU3MbI METAJUIOPEKYIINX CTAHKOB.

29. KoMnoHeHTHI 1 (a3bl B CIUIaBax JKeje3a ¢ yriIepoaoM.

30. Hopmanuzarusi.

31.TIpeccoBanue.

32. O6paboTKa METAIIOB HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.

33. JluarpaMma COCTOSIHUS JKeIe30-1IEMEHTHT.

34.3akanka crajneil.

35. CBoOOTHAS KOBKA.

36. O6paboTKa HA CBEPIWIBHBIX U PACTOYHBIX CTAaHKaX.

37. BousHue yriepoja u MOCTOSHHBIX IpUMecel Ha CBOWCTBA CTAJICH.

38. OTmyck 3aKajeHHOH CTalu.

39. O6bpeMHas 1 TUCTOBAS IITAMIIOBKA. 271
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40. O6paboTka Ha (hpe3epHBIX CTAHKAX.

41. Knaccudukanus yriaepoaucTeix ctaneid. Ctaim oObIKHOBEHHOTO KaueCTBa M KaueCTBEHHBIE
42. OTXHT BTOPOTO pojaa

43. ®duzndeckas CynIHOCTh Tporiecca cBapku. Kimaccudukarusi.

44. YHUBEpCATbHBIC NETUTEIHHBIC TOJTOBKH.

45. Cepbie YyTyHBI.

46. HerpanuumoHHbBIE BU/IbI TEPMUYECKOH 00pabOTKH.

47. CymHocTb c1ioco00B CBapKH ILIABICHHEM.

48.00paboTKa Ha CTPOTANBHBIX, TOJOEKHBIX U MPOTSHKHBIX CTAHKAX.

49. CymHOCTb JISTUPOBAHUS XKEJE30yTIIICPOIUCTHIX CIIABOB.

50. KoBkue uyTyHBI.

51. PyuHsle, IyroBEIC CIIOCOOBI CBAPKU

52. CBenenus 0 3y0OOHape3HAUH.

53. CymHOCTb mporiecca mpou3BocTBa ctaimu. CriocoObl MPOU3BOACTBA.

54. BBICOKOIIPOYHBIE UYTYHBI.

55. ABTOMaTH4YecKas ¥ MOJTyaBTOMAaTHIECKasi CBapKa Mo (HIIFOCOM.

56. 006paboTka abpa3BHBIMU MaTepHaIaMH.

57. CTpouTenbHbBIE CTAIH.

58. VI3MeHeHus CTPYKTYPBl U MEXaHUYECKUX CBOMCTB 3aKaJICHHBIX CTajeil Mpu OTIyCKe.
59. AproHo-ayroasi cBapka BOJb(PaMOBBIM JJIEKTPOJIOM.

60. DnexkTpodU3nIECKUE METOIBI 00PAOOTKHU CTACH.

61.1lexnp u 3a1a4M JUCHUILUIMHBI MATEPHATIOBEACHUE H TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATEPUAIOB M TEXHOJIOTHS
KOHCTPYKLIIMOHHBIX MaTCPHUAIIOB

62.IleMeHTyeMBbIE CTaIH.

63. KpaTkas XxapakTeprCTHKa METOIOB TIOJyYEHUS OTIHBOK.

64. Ilma3meHHast cBapka.

65. Yirydmaembie CTaJIH.

66. [IpenMytecTBO M HEAOCTATKH KHUCIOPOIHO-KOHBEPTOPHOTO W MAPTEHOBCKOTO CIIOCOOOB MTPOU3BOJICTBA CTAIH.
67. I3MeHeHne CTPYKTYpPhI U CBOWCTB METAJLIMYECKUX CIUIABOB IIPH IUTACTHYECKOM Ae(hOpMUPOBAHHH.
68.T'a3oxuca0poaHas CBapKa U pe3ka METaJlIoB.

69. PeccopHo-TIpyXUHHbBIE U MOAIIUITHUKOBBIE CTAJIH.

70. MeTop! M3rOTOBJICHHS AETale XOIOIHBIM Ae(hOPMHUPOBAHUEM.

71. XapaxkTepucTuKa 3JIeKTPOLUIAKOBOH, 3TIEKTPOHHOIYYEBON U JTa3€pHON CBapKH.
72.I1apameTpsl pexxnma pe3aHus Ipy TOYESHUH, CBEPIICHNH U (pe3epoBaHHH.

73. IHCTpyMEHTAIIbHBIC CTATH U MATCPUAIEI.

74. DNeKTPOKOHTAKTHAsS CBapKa .

75. Cranu co crienraabHBIMHA CBOMCTBAMMU.

76. O60opynoBanue 11 00pabOTKH METAIOB JIaBJICHUEM.

77.I1lopoiiKoBBIE U KEpAMHYECKHE MaTepUaJIbl.

78. CBapouHbIe MaTepHaIbl 1 000pYIOBaHUE.

79.11BeTHBIC METAIIIBI M CIUTABBI HA OCHOBE THUTAHA M AIOMUHUS.

80. Cxembl 00pabOTKH 1 Kilaccu(UKALUs JBIKCHUI B TIpoLiecce pe3aHus

81. [TomumepHbIe, KOMIIO3UITUOHHBIC 1 HAHO MaTEPHAIIBI

82. CtpoeHue cBapHOTO IIBA.

83. XapakTepucTHKa CTPYKTYP YIIICPOIUCTHIX 3aKaJICHHBIX M OTITYIICHHBIX CTAJCH .

84. [BeTHBIC METAIUTBI M CIUIABBI HA OCHOBE MEH U AJTFOMUHHUSL.

3.2 Kpumepuu ouenku 3Hanuit cmyoeHmoes

3uanusa, ymeHus, HABLIKU CMYOeHmdA HA  JK3AMeHe  OYEeHUBAIOMCA  OYeHKAMU.  «OTIMIHOY,
«XOPOIIO», KYAOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.

st morycka K 9K3aMeHy HEO0OXOJMMO BBIIOJIHUTH M YCIIEHIHO CIAaTh OTYETHI 110 BCEM J1a00paTOPHBIM
paboram, BEIIIOJIHUTH BECh 00bEM CaMOCTOSTEIbHON MHIMBHIYAIILHOI paboThl (pedepar n camocTosTeabHAs pado-
Ta — 2 CEMECTP) U UMETD TOJIOKUTEIILHBIE OLIEHKH MPU TEKYIIIEM KOHTPOJIE (aTTeCTalliH).

3nanus, ymeHnus, HABbIKU CMYOEHMA HA IK3AMEHe OYCHUBAIOMC OYEHKAMU: «OTIUdHO» - [3-15,
«xopomoy - 10-12, «yIOBIETBOPUTENBHOY - 7-9, «HEYAOBIETBOPUTENBHOY - ().
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3adeT NpoCTaBIISAETCS:

- €CIIM CTYHEHT obJlajaeT 3HAaHMWAMH IPOTPaMMHOTO MarepHaia, NPaBUILHO (OpMyIHpyeT OCHOBHBIE
HOHATHSA, NPUBOMUT NPUMEPHI; YUYNUTHIBAETCS TEKyIlas YCIIEBAaeMOCTh B TEUEHHE CEMECTpa IIPU BBIIIOIHEHUH
KOHTPOJILHBIX paloT, pelIeH!H 3a/1a4 U TecTupoBanue (5 6ajuios);

3auer He MPOCTAaBJIACTCA:

OI_ICHI/IBaHI/IC CTYACHTA HA 3a4YCTC

- €CJIM CTYACHT HEBCPHO HAC€T OINPCACIICHHSA, MMCCT OTPULATCIIbHBIC PE3YJbTAaTbl IPHU BbIIIOJHCHUN

KOHTPOJIbHBIX pa60T, peuicHuu 3aaay.

Pesysbrar WHIUKaTOpBI TOCTHKESHUS] KOMITETEH I
(OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2
3a4eTa
«3a4TCHO» OOyyaronuiics IMoKa3aJd 3HAaHWS OCHOBHBIX IIOJOKECHHMM y4eOHOM NUCLUMIUIMHBI, YMEHHE pe-
(16 6amtoB)

[IaTh KOHKPETHBIC MPAKTUYCCKUE 3a/1a4H, MPEIYCMOTPECHHBIC paboyeii MporpaMMoOii, OPUCHTH-

POBAaThCI B PEKOMEHIAOBAHHOW CHPABOYHOW JAUTEPATYPE, YMEET MPABUIBLHO OICHUTH MOJTYICH-

HbBIC PC3YIbTAThI PACYCTOB MJIH SKCIICPUMCHTA

«HE 3a4TEHO»
(0 6ayoB)

IIpu oTBeTe 00YYAIOMIETrOCs BBIIBHINCH CYIICCTBEHHBIC MPOOEbl B 3HAHMIX OCHOBHBIX ITOJIO-

PKeHUIN V‘-Ie6HOI71 JUCIUTIIIMHBI, HCYMCHHEC C ITOMOMIBIO MMPETIOAaBaTEe/Id MOJYYNUTH IMPABHUIIHbHOC

pelIeHre KOHKPETHOM MPaKTHYECKOM 3aJady M3 YMCiia MPEIYCMOTPEHHBIX pabodYel Imporpam-

MOM y4€OHON AMCIUIIINHEI

OueHugaHue cmy()eHma HA IK3adMeHe

Onenka

Bbaniasl

MuaaukaTopsl JOCTUKEHUSI KOMIIETEHIIUN
(OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2

«OMJAUYHO»

25-20

CTYACHT 00J1afaeT TITyOOKUMH U IPOYHBIMHU 3HAHUSAMH IIPOTPaMMHOTO Ma-
Tepraa; Ipu OTBETE MPOAEMOHCTPHUPOBAT HCUEPIIBIBAIOIIEE, TOCIIEIOBA-
TEIBHOE M JIOTHYECKU CTPOHHOE M3JI0KEHHE; MPABUIBHO CHOPMYTUPOBAI
MOHSATHS W 3aKOHOMEPHOCTH T10 BOIIPOCY; MCIIOIB30BaNl HPUMEPHI U3 J0-
MOJTHUTEILHOM JTUTEPATyPHI M IPAKTHKH; CAETIA BBIBOJ 10 U31aracMOMY
MaTepHally; 3HaeT aBTOPOB — HCCIIEAOBATENEH M0 JaHHOH mpobieme

«xopouto»

20-15

CTYZCHT 0OJamaer [JOCTaTOYHO IIOJHBIM 3HAHHEM MPOTPAMMHOTO
MaTepHajia, €ro OTBET IPEACTABISICT TPAMOTHOE H3JIOKEHHE YIeOHOTO
MaTepHajia 10 CYIIECTBY; OTCYTCTBYIOT CYIICCTBEHHBIH HETOYHOCTH B
(hOpMYIHPOBAHWN TOHATHH; TIPABIIIBHO MPHUMEHEHBI TEOPETHICCKHE
[0JIO’KEHUS1, IOATBEPKACHHbIE TPUMEPaMU; ClIeJaH BBIBOJ

«yoosnemeopu
MeNnbHO»

15-10

CTYZCHT HWMeeT OO0IpWe 3HAaHWA OCHOBHOTO Martepuaia 0e3 YCBOCHHSA
HCKOTOPBIX CYIICCTBEHHBIX MMOJIOKEHUIT; (OPMYIUPYET OCHOBHBIC ITOHSATHUS
C HEKOTOpPOM HETOYHOCTBIO; 3aTPYAHAETCS B MPHUBEIECHUU MPUMEPOB,
[OITBEPKIAIOIUX TEOPETUUECKHE MOJI0KECHHUS,

«HEy0081emeB0-
PUMENTbHOY

CTYZCHT HE 3HAaeT 3HAYMATEIBHYI0O YacTh MPOTPAMMHOTO MaTepHaa;
TOITyCTHJI CYIIECTBEHHBIE OMIMOKH B TPOIECCEe H3JIOKCHHS; HE yMeeT
BBIJIC/IUTH TIIABHOE W CIENATh BBHIBOJ; IPUBOIUT OIIMOOYHEIE ONPEICTICHHS;
00beM 3HAHWH HEIOCTATOYCH JUIS YCICNTHOW najbHeWmed ydeOwl W

poQeCCUOHATBHOM NESITEIbHOCTH

OcHOBHasi OLIEHKa, MJyIIass B BEIOMOCTb, CTYJCHTY BBICTABISETCS B COOTBETCTBHHM C OallIbHO-
pelituHroBoi cuctemMoil. OCHOBOH Ui OIpeAENeHUs OLIEHKH CIYXKHUT YPOBEHb YCBOCHHUS CTyJCHTaMU MaTepHaa,
HpeTyCMOTPEHHOTO JaHHOH pabouelt mporpaMMoii.

AxTHBHas pabOTa Ha NMPAKTUYECKUXH JIAOOPATOPHBIX 3aHATHAX, a TaK)KE IPH BBIOJIHEHUH CaMOCTOS-
TeJIbHOU paboTHI (pedepar), OIEHUBASTCS CIEAYIOMAM 00pa3oM.
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AxTHBHas paboTa Ha MPAKTHYECKUX 3aHATHAX OLCHUBACTCS ACHCTBUTEIBHBIM YHCIOM B HHTEpBaie oT 0
1o 8 mo hopmyie:
Ilp.akTuBH . ,
_ Om.akTHBHOCTH = — 8(1)
[Ip.o6mee
I'meOy. akmugnocmu - oNieHKa 3a aKTHBHYIO paboTy;
IIp.axmueH - KOMNYECTBO NPAKTUYCCKUX 3aHATHUI MO MPEIMETY, HA KOTOPBIX CTYJCHT aKTUBHO
paborau;
Ip.ob6uwee — obIIEE KONMUIESCTBO MPAKTUICCKHUX 3aHATUH 110 H3Y4aEMOMY MPEIMETY.
MaxkcumanbHasi OICHKA, KOTOPYIO MOXET IOJYYHUTh CTYACHT 3a aKTUBHYIO paOOTy Ha NPaKTHYECKUX
3aHATHUSAX PaBHa 0.
AKTHBHas paboTa Ha JJaOOPAaTOPHBIX 3aHATHSX YYUTHIBACT MPOLICHT BBHIIOJHCHUS J1a00pATOPHOM pabOTHI
Y 3a1MTy oT4eTa 1o Hell. OeHuBaeTcs AeHCTBUTEIbHBIM YHCIOM B HHTEpBase ot 1 10 3 no Gopmyre
Obmiee KOIMIeCTBO OAIUIOB, MOMYICHHOE 32 BBITOJHEHNE W 3AIINUTY J1a00paTopHBIX paboT (oTdera) Mo-
JKET COCTaBIATh 42 GaroB

MNupaukaTopbl JOCTUKEHUSI KOMIIETEHIIUN
OLICHKA (OIIK-1.1, OIIK-1.2, OTIK-5.1 OIIK-5.2

LOTIMHHOY .Ha6ODaTODHLIe 3aJlaHus BBINNOJHCHBI B IIOJTHOM 06’LCMC., MPHUBEJCH TEOPETUUCCKUI pacueT U

3 Gannos 000CHOBaHKE IPUMCHCHHBIX METOAOB U CPCIACTB

«XOPOLIO»

(2 6ama)
JlabopaTOpHBIC 33IaHUS BBHIIOJHCHBI B IIOJHOM 00bheMe, MMEIOTCS MPOOEbl M HETOUHOCTH B

TCOPECTUYCCKOM pacyeTe UJn B 000CHOBaHHE OPUMEHCHHBIX METOAOB U CPCIACTB

«KYOOBJCTBOPUT

CJIILHO» Ha60[zaT0[2HLIC 3aJaHus BBIINNOJIHCHBI B IIOJJTHOM 06’LCM6, MMEIOTCS OLIUOKY B TCOPECTUYCCKOM
( 1 6am1a! pPacycTeC Wil B 000CHOBaHMH OPUMCHCHHBIX MCTOJAOB U CPEACTB

AXTHBHOCTh CaMOCTOSITCIILHOM pa60Ta napeaycMaTpuBacT HallMCAHUC pe(bepaTa " JOKJIaJl Ha HNPpaKTU4C-
CKOM 3aHsTHH. OIIGHI/IBaGTCﬂ ﬂeﬁCTBHTGHLHLIM YHUCJIIOM B UHTEpBAJIC OT 0 a0 5 mo Q)opMyﬂe

MNupaukaTopbl JOCTUKEHUS] KOMIIETEHIIUN

Ouenka (OIIK-1.1, OIIK-1.2, OIIK-5.1 OIIK-5.2
LOTIMIHO» 1) IOJHOE PACKPBITHE BOIIPOCa,;
5 Gaunon 2) yKa3aHUE TOYHBIX HA3BaHUH W ONpEe/eICHHUIL;
3) OpaBmiIbHAsS (QOPMYIHPOBKA HOHATHI U KATETOPUIA;
4) CaMOCTOSTENBHOCTE OTBETA, YMCHHE BBOJWTH M HCHOJIB30BAaTh COOCTBEHHBIE KIAc-
cudukanuy ¥ KBaau(UKaNUY, aHaIU3UPOBATh U J€NaTh COOCTBEHHBIC BHIBOJBI 110 PaccMar-
[PUBaEMOH TeMe;
5) UCIIOJIb30BaHKE JOIOIHUTEIbHON IUTEPATYPhl U UHBIX MAaTEPHUAJIOB U JIP.
«XOPOILIO»
(4) 1) HEJOCTaTOYHO MOJIHOE, 10 MHEHHMIO MPEIOIaBaTes, PACKPBITHE TEMBI;
2) HECYIIIECTBCHHbIC OIIMOKN B ONPENCICHUH OHATHH, KATETOPUH U T.II., KAPJAUHAILHO
HE MEHSIOUIUX CYTh M3JI0KCHUS;
3) UCIIOJIb30BaHKE ycTapeBlell yueOHOU AUTepaTyphl U APYTUX UCTOYHUKOB;
4) HECTIOCOOHOCTh OCBETUTH MPOOIEMATHKY YICOHOW AUCITUIUINHEL U IP.
«YIOBIICTBOPHUT
elbHO 1) OTPa)XCHHUE JIMIIb OOLIEro HANpPaBJICHUS W3JI0KEHHS JICKIMOHHOIO MaTepyrana U Ma-
3) TepHalla COBPEMEHHBIX YYeOHUKOB,;
2) HaJIMYMe JOCTATOYHOIO KOJMYECTBA HECYIIECTBEHHBIX MM OJHOM-IBYX CYIIECTBEH-

HBIX OLINOOK B OIIpE/ICICHHUH ITOHATHI U KATCTOPHH U T.I1.;

3) HECTIOCOOHOCTh OCBETUTh MPOOIEMATHKY YICOHOW AUCITUILINHEL U JP.
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KHCYJAOBJICTBOP
HUTCIBHO»

1) HEPACKPHITHIE TEMBI;
(0) 2) OOJIBIIOE KOJUIECTBO CYMIECTBEHHBIX OMIMOOK;

3) OTCYTCTBUC yMeHI/Iﬁ W HABBIKOB, 0003HAYCHHBIX BEIIIE B KAYE€CTBE KPUTCPUCB BbI-
CTaBJICHUA IOJIOKUTCIBbHBIX OLICHOK JIP.

MaxkcumabHO€e 9MCI0 0aJIJIOB 32 AKTUBHOCTH MOJKET COCTABIIATE — 55

C memnpio OepaTUBHOTO M OOBEKTHBHOTO KOHTPOJIA 3HAHHM, B TOM YHCIIE HTOTOBOTO, pa3padoTaHbI rpa-

CI)I/I‘{CCKI/IQ TECTHI 110 PA3JINYHBIM pa3aciaM U TEMaM TUCHOUIIINHBI.

TecTbl cocTaBieHBl Ha OyMaKHBIX M AJIEKTPOHHBIX HOCHTENAX (KOMITBIOTepHas Bepcus). B mpemmarae-

MBIX OJIOKax TECTOB HEOOXOUMO BHIOPATh MPABUIIBHBIN OTBET: Ha OJIaHKaX 0OBECTH KPY)KOYKOM, a HA MOHHTOPAxX
KOMITBIOTEPOB HAXaTh KypCOPOM KHOIKY MPAaBHJIBHOTO OTBETa. B KOMIBIOTEPHOI BEPCHU TECTHPOBAHUS COCTAB-

JICHa
11yo

nporpaMma, KOTopasd 1mo pe3yjibTaTaM OTBETOB YUalllUXCAd ONEPATHUBHO BbBIBOJAUT HAa MOHUTOP PE3YyJIbTHPYIO-
OLICHKY IO 3HAHUAM JaHHOI'O pa3aciia. CooTtBeTcTBHE MpOoLCHTa MPAaBUIIbHBIX OTBCTOB B TCCTC BLICTABJISAC-

MOH OlLleHKe (KOMITBIOTEpPHAsl BEpCHUsl) 3aBUCUT OT IPOLICHTa NPABHILHEIX 0TBETOB. OueHkano 50% HeyaoBieTBO-
putensbHO; 10 70% ynoBreTBOpUTENbHO; 10 90% xopomo; Beie 90% OTIHMYHO

Pe3ynbraThl TECTUPOBAHUS OLICHUBAKOTCS ACHCTBUTEIHHOM YUCIOM B HHTEpBasie oT 0 10 4 mo Gopmyie:
_ Yrcno npaBUIIBHBIX OTBETOB .
- Om.tectup = 4(2)
Bcero Bompocos B Tecte
I'meOy.mecmup.- oieHKa 3a TECTUPOBAHNE.
MaxkcumanvHas OIeHKa, KOTOPYIO CTYJACHT MOXET MOJIYYHTh 32 TECTUPOBAHNE paBHa 4.

O1eHNBaHUE CTY/ICHTA 110 0AJILHO-PEHTHHIOBOI CUCTEME AUCIMIUIMHBI « T€XHOJIOTHS pEMOHTA MAIUH»:
OO1mas oyenxa 3HAHUHN 110 KypCY CTPOMTCS ITyTEM CYMMHPOBAHHUS YKA3aHHBIX BBIIIE OLICHOK:
Onenka = Onenka aktuBHOCTH + On.tectup + Ou.nkx3amen +On.3auera

Beuay sToro o0mias omeHka npeacTaBiseT coooi nerictButenbHoe uncio ot 0 go 100. Otnngno - 100-

75 Gamnos, xopomo - 74-50 GayioB, YAOBIETBOPUTENBHO - 50-25 0amioB, HE YAOBIETBOPUTEIBHO - MEHBIIE 25

6arioB..
3.2. OueHO4HbBIE CPECTBA ISl IPOBEICHUS TEKYIETO KOHTPOJISI 3HAHHH 10 JUCIUILINHE
Kapma oyenounvix cpedcme mexyweco KOHmMpOis 3HAHULL O OUCYUNTUHE
Ne n/n| Paznen aucumruinael | Kontponupyemsle nunakruaeckue enan- [Konrponupyemsl|  Jlpyrue oneHOYHbIE
HUIIBI € UHIUKATOPbI cpeacrTBa**
JIOCTHXKECHUS
. BUJL KOJI-BO

KOMITCTEHIMH

(nn mX 9acTu)
1 MartepuajioBenenue (O6me cBenenus o metamiax. Meran- |OIIK-1.1, OIIK- | Onpoc 1
JIEKIIMOHHBIA Kype  [TypruvecKkoe npous3soacTso. [lpous- (1.2, OIIK-5.1 pedepar 1

BOJICTBO YyT'yHa M CTaJIH. OTIK-5.2

CTpoeHHE U KPUCTAIUIA3AINS METAILIOB.
Jleopmanus u pa3pymuIcCHHE METAJIIOB.,
CTpoeHHE METAJUNTNIECKUX CIUIABOB H
TMarpaMMBbl COCTOSTHUSL.

Tepmudeckas 00paboTKa yriaepoIuCThIX
CTaJIcH.

KOHCTPYKIIMOHHBIC CTAaJId M YYT'YHBI.
I{BeTHBIC CIIIABBI.

Hemeramuindyeckne MaTepratbl 1

[1aCTMACCHI.
HaHOCTpYKTYpHbIE ¥ KOMIIO3UTHBIE
MaTepuabl.
2 MeToabl H3roToBje- (OCHOBBI IUTEHHOTO IPON3BOCTBA. OIIK-1.1, OIIK- | Ompoc 1
HHSl 3aTOTOBOK M O6paboTKa METAJIIOB IaBJICHUEM. 1.2, OTIK-5.1 pedepar 1

imeraJieit Jekuuon-  (CymiHocTh nporiecca cBapku. ledop-

HBII Kypc Maluy 1 HalpsDKEHHs IpH cBapku. Ma-




TEPUANBl K UCTOYHUKHU TTHUTAHUS.
Kiaccugukamnus crmoco0oB CBapKH.
Croco0b1 cBapkH 1aBsieHneM. Croco-
OBI CBApPKH JaBIICHUEM.

[ousTHs ¥ HU3UUECKHE OCHOBBI MPO-
Liecca pe3aHusl.

Marepuaibl, IPUMEHSIEMbIE ISl U3r0-
TOBJICHUSI JIC3BUIHOTO HHCTPYMEHTA.
BiusiHEe 3IEMEHTOB PEKUMA PE3aHHs
Ha TIIABHYIO COCTABIISIOIIYIO CHITY pe-
3aHUS TIPU TOYCHUHN

MeTamopeKyIue CTaHKA U PabOThI,
BBIMOJTHSACMBIC HA HHX.

CrieniaabHbIE METOJIBI 00pa0OTKH Ma-
TepUaJIOB.

OCHOBBI TEXHOJIOTUH MAITHHOCTPOCHHSL.

OIIK-5.2

MatepuaJjioBeiecHHE
U TEXHOJIOTUsl KOH-
CTPYKIHOHHBIX Ma-
TepHaJIoB J1abopa-
TOPHBIHA Kypc

OmnpezneneHre TBEPAOCTH METAIIIOB U
CIUTaBOB IT0 MeTONY bpuHems.
OmnpezneneHre TBEPAOCTH MaTEPHAIOB
MeTogoM Poksema.
MUKpOCKOITMYECKHH aHan3 (onTuye-
CKasi MUKPOCKOIIHS).

AHa/n3 AUarpaMMbl COCTOSIHUS XKee30-
YTIEPOJUCTBIX CIIIABOB.
MUKpPOCTPYKTYPHBIH aHAJINU3 YIIIEPOU-
CTBIX CTaJIel B PABHOBECHOM COCTOSIHUU
W MX MEXaHHMYECKHE CBOMCTRA.

AHaIIN3 MUKPOCTPYKTYPHI U CBOHCTB
YyTYHOB.

Tepmuueckas 00paboTKa yriIepoIuCTBIX
ctasieid. OT>KUT, HOpMalTu3alus, 3aKal-
Ka.

3MeHeHre MEXaHUUECKUX CBOUCTB
3aKaJCHHBIX CTaJel MpU OTIIyCKE.
CTpyKTypa U CBOUCTBA JIETUPOBAHHBIX
1 KOHCTPYKIMOHHBIX CTaeil.

I{BeTHBIC METAIIJIBI M CIUIABHL.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Ompoc

MeToabl U3rOTOBJIe-
HHS 3aT0TOBOK M
imeTaseit 1aboparop-
HBIIKYypC

3roToBieHUE TIECUAHO-TJINHUCTON
IMTUTEHHON (OPMBI IO pa3beMHOHN MOJIe-
T,

CrieraabHBIE CITOCOOBI JTUTHS.

Br16op TemMmepaTypHOTO pexiMa
HArpeBa 3aroTOBOK mepea 00paboTKoit
TaBJICHUCM.

IIpoekTHpOBaHUE TEXHOJIOTUICCKOTO
Mporecca U3roTOBJICHUS TTOKOBKH.
M3ydenue 000pynOBaHUS U MATECPUAIOB
IUTSL PYYHOM DJICKTPOAYTOBOY CBApPKH.
3yueHue 37eKTPUUECKHUX CBOWCTB CBa-
[POYHOM TyTH U XapaKTePUCTUK UCTOU-
HUKOB €€ TUTaHUs.

M3ydenue ycTponcTBa U paboOTH 000-
PYIOBaHUS LIS Ta30BOI CBAPKH.
3yueHue cBOMCTB METAJIIIOB B CBap-
HBIX COCTUHCHHUSX.

ToxapHbIe pe3Lbl.

'Y CTpOMCTBO M KHHEMATHYCCKas cXeMa
TOKapHO-BUHTOPE3HOT'O CTaHKA.
CBeplia, 3cHKEPBI, Pa3BEPTKH.

Dpe3bl.

OIIK-1.1, OIIK-
1.2, OIIK-5.1
OIIK-5.2

Ompoc
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3MepeHre reOMETPUIECKUX MapaMeT-
[POB MIPOTSIKEK.

HacTtpoiika TOKapHO-BUHTOPE3HOTO
CTaHKa Ha Hape3aHWs pe3bObl.
'YCTpONCTBO M HAaCTpOIKa IENUTEIbHOM
TOJIOBKH Ha HETIOCPEICTBEHHOE,
MPOCTOE u mudhepeHIanTbHOe
(cI103HOE) JeNICHHE.

.1. KoHTpo/IbHBIE BONIPOCHI U 321aHUSA

Paznen marepuanoBenenne

. Kpucrannueckoe crpoeHne MeTaIoB, BUbl KPUCTAJUIMYECKUX PELIETOK U MX XapaKTEPUCTHKH.
. MexaHmu3M nporiecca KpUCTALIH3AIH (QIIOTPONHS, TOTUMOP(U3M, KPHCTAIU3ALMS YUCTOTO JKENe3a).
. Ynpyras u miactuueckas nedopmanus (Hakiem, 3aBUICHMOCTb TPOYHOCTH OT UCKAKEHUH KPUCTAIIIMYECKON PEILIETKH).
. CrinaBbl, B3aUMOJIEHCTBYSI KOMIIOHEHTOB B CIUIaBaXx.

. luarpamma cOCTOSIHUS XKeJIe30yIIIePOAUCTBIX CIIABOB.

. CTpyKTypHBIE COCTaBIISIOIINE JKEIE30yTIIEPOIUCTHIX CILJIABOB.

. Knaccudukanus crasneii coracHO quarpamMmel.

. Knnaccuguxanus 4yryHoB cOTIacHO JuarpamMMbl.

. Knaccuduxkanus craneii B 3aBUCUMOCTH OT COJICPYKAHUS BPEAHBIX MPHUMECEH.

. Cranu oOBIKHOBEHHOT'O KauecTBa.

. Biusinue yrnepoza u mocTOSHHBIX MPHUMECEH Ha CBOWCTBA CTallei.

. Cranu xauecTBeHHbIE U 0COOOBBICOKOKaUECTBEHHbIE.

. Cranu KauecTBEHHbIE KOHCTPYKIIMOHHBIE.

. UyryHsl (cepblii, KOBKHI, BHICOKOIIPOYHBII), CTPYKTypa U CBOUCTBA.

. Tepmuueckast 00paboTka (BUABI TEPMUYECKOH 00pPaOOTKH ), TIOJTHBINA OTXKHT.

. Juddy3noHHbI 1 peKpUCTAILTM3aLUOHHBINA OT)KHUT.

. 3akanka.

. AuarpamMma M30T€pMUYECKOro MPEBPALCHUS ayCTEHUTA.

. IIpokanuBaemocTh cTanen.

. Hopmanuzanus.

. XMMHKO-TepMUYecKas 00paboTKa, [IeMEHTAaIIHsI.

. XUMHKO-TepMUYecKasi 00paboTKa, a30THPOBAHKE U IUAHUPOBAHKE

. Kinaccuguxanus craneil B 3aBUCUMOCTH OT COAEPKAHUS yrilepoa 1 JIETHPYIOLIUX JIEMEHTOB.
. Menp, cruiaBbl MeId C IUHKOM.

. HommmnHukoBbIe criiaBbl (6a00UTHI).

. AJFOMUHMH ¥ €ro CIIJIaBbl, TEpMUUEcKas 00paboTka.

. CHuTyMUHBI ¥ IpYTHE aTIOMUHUEBBIE CIIABBI A7 (PaCOHHOTO JIUTHSL.

. YcIiioBUs IpOBECHNUS MCIIBITAHNI METAJJIOB Ha PacTsHKEHUE.

. YnapHas BSI3KOCTb.

. XapaKTepUCTUKH NPOYHOCTH U IJIACTUYIHOCTH.

O 001N N A~ W —
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Pa3;1en MeTOI[BI HU3roTOBJICHUA 3arOTOBOK U z[eTanefI

. UTo Ha3BIBAIOT JTUTEUHBIM MTPOU3BOJICTBOM

. Uto Takoe OTIMBKa

. VI3 kakux MaTepuaaoB U3TOTOBJISIOT OTIMBKU

. HazoBuTe OCHOBHBIE ATAlbI MPOIECcCa H3TOTOBICHHS OTIUBOK.

. [TopsAI0K U3TOTOBJICHHS JTUTEHHOM (HOPMBL.

. Uro BKIFOYAET B c€0S MOIEIBHEIN KOMIIIEKT

. TpeGoBanwmsi, MpeIbsIBISIEMBIE K MOJIEIH.

. Uro Takoe ycaaka

. YcioBusi, KOTOpbIe HEOOX0AUMO YYUTHIBATH IIPH U3TOTOBICHUH MOJIEIIH.

. Marepwuaisl i U3TOTOBJICHUS MOJIEJICH U CTEPIKHEBBIX SIIHKOB.

. Uto Takoe CTepKHEBBIC 3HAKU

. [Anist yero npeaHa3HavYeHa MpeAMOJICNIbHAS TUTUTA

. Kakyro posb BBINOJIHSIOT OIIOKU

. JlutaukoBas cuctema. OnpeeneHue.

. 1151 4ero MpUMEHSIFOT CTepP KHEBBIC B (POPMOBOYHBIC CMECH

. Matepuarsl, 13 KOTOPBIX U3TOTOBIISIIOT CTEP>KHEBBIC U ()OPMOBOYHBIE CMECH.
. Kakumu cBoiicTBamu 10DKHBI 0051a1aTh POPMOBOYHBIC M CTEPHKHEBBIE CMECH
. Kax paznensiror popMOBOYHEIE cMeCH TI0 3HAYCHHIO

. Uem 00IUIIOBOYHAS CMECH OTIMYAETCS OT €AUHOM M OT HAIIOJHUTEIHHOM

O 01O\ WU A WK —
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. Uto Takoe BbIIOP
22.
23.
25.
26.
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43.
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45.
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71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
1.
82.
&3.
84.

W3 kakux 371€MEHTOB COCTOUT JIMTHUKOBAsS CUCTEMa

Kak paboraeT nuiakoyiaoBUTeNIb

Kakue cnienmanbublie criocoObl tuThst Bel 3HaeTe24. Uem onpenenseTcs BEIOOp criocoba crenuanbHOro JIUThs
Yro siBnsieTcs HanOosee BaKHBIM JOCTOMHCTBOM CHEIHATIBHBIX CIIOCOOO0B JINTHS M OYEMY

THnbl KOKWIEH, UX UCTIOIb30BaHUE.

Kakwue pakTopbl BIHSIOT Ha CPOK CITYKObI KOKHIIS

ITocnenoBaTebHOCTH ONEpanuii IPH 3aIMBKE B METAINUECKUE (DOPMBI.

C 4eM CBsI3aHO MOBBIILICHHE MEXaHUYECKHX CBOWCTB OTJIMBKH IIPH 3aJIUBKE B KOKMJIb

13 KakuX KOMIIOHEHTOB COCTOUT 000JI04KOBast hopma

Kak mony4aror 0605104Kk0BYIO hopmMy

Kak ynansercs nznumssas ¢opMoBodHas cMech Ipu OyHKepHOM criocobe

Kakum crioco6om ycTpaHsoT kopoOiieHHe 0007049KOBIX (hopm

Yro Takoe BbIILUIaBIsIEMasi MOJIETb, €€ COCTaB

Kak roToBsT popMBI 110 BBHIIABIIEMBIM MOAETIAM?

Y naneHue MOJEIBHOIO COCTaBa U3 (OPMBL.

UYem obecrieynBaeTcst BEICOKas TOYHOCTH OTIIMBOK IPH CIIOCOOE MO BBIIABISIEMBIM MOIEISIM

OCO0EHHOCTH OTIIMBOK, M3rOTAaBINBAEMbIX JIUTHEM IO/ IaBIICHHEM.

MamvHs! JUIs TATHS IO JaBJIEHHEM.

JInTee mox 1aBlIEHHEM B MAIMHE C XOJOJHOW KaMEPOMU.

Kak popmupyercst oTIMBKa MPH HEHTPOOESIKHOM JTUTHE

ITouemy B LIeHTPOOEKHON MAaIIMHE C BEPTUKAIBLHBIM BpallleHUEM Hellb3s MOIYYUTh OTIUBKH BbIcOTOH Oosiee 500 Mm?
Kak m3rotoBistoT TpyOBl METOAOM LIEHTPOOEIKHOTO JIUThS

YeM 00BsACHSETCS MOBBIIIEHNE MEXaHUYECKUX CBOICTB OTJIMBOK, ITOJYYEHHBIX CIOCOOOM IIEHTPOOEKHOTO JINThs?
UYro Ha3bIBAIOT IeopMaIueii

Haxkern.

UYeMm oTimyaeTcs XonogHoe AehopMUPOBaHUE OT TOPSIIEro

Biusinue xonoaHoi 1 ropsueit neopmManuy Ha CTPYKTYpY.

Kak MeHsroTCs MexaHH4eCcKHe CBOICTBa Moclie miactuieckoro aedopmupoBanusi? OTBET MOSICHUTE TpaguKoOM.
YeM 00BsACHIETCS HAKJIETl METAIJIOB

. I3meHeHue (pU3M4eCKUX CBOMCTB IIpU HaKIIEIe.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

B uem 3akmrouaercst orpumiareabHOE BO3ACHCTBHE HAKIIETIa
Bo3sBpar u nonuronusanus.

TemmnepaTypa NpoTeKaHHs BO3BpaTa M MOJUTOHU3AIHMH.
Pexpucrammzanus. Temneparypa peKpUCTaIM3alNH.
®DakTophl, BIUSIOIINE HA PEKPUCTAIUTH3AIUIO.

HazoBure ¢popmyiy a5 onpeaeneHnss BpeMEeHH Harpesa
Bnusinne 06paboTkK METANIOB JaBIICHUEM Ha CBOMCTBA MaTepHala.
Pous HarpeBa 3aroToBok 1o 00pabOTKy METAJIOB JaBICHHEM.
CBo0OoHas KOBKA.

Bunbr cBoboHOM KOBKH. [IprMeneHme.

Ilepeuncnuth oneparuu CBOOOAHOM KOBKH.

OcHoBHOE 000py/I0BaHNE KY3HEUHBIX LIEXOB. XapaKTepUCTHKA.
BcenomoratenbHoe 000pyI0BaHUE ITPHU CBOOOIHOI KOBKE.
CxeMa ¥ OIIMCaHUC ITHEBMATHYECKOTO MOJIOTA.

CxeMa ¥ OTIHCaHKE THAPABINIECKOTO Mpecca.

DTallbl TEXHOJIOTHIECKOTO MPOIIecca KOBKHU.

TToHsATHS: IPUITYCK, TOMYCK U HAITYCK.

Metonnka BbIOOpa IPUITYCKOB U JIOITYCKOB.

®dopMynbl 1715 pacyeTa MacChl HOKOBKH M MacChl 3arOTOBKH.

DopMyIisl I pacyeToB AMaMeTpa U AJTHUHBI 3arOTOBKH.

TIpUHIUITBL, KOTOPBIE CIEIYeT COONMIONATh MPH Pa3pab0oTKe TEXHOJIOTUH KOBKH.
Harpes 3arotoBoxk.

Br16op o6opynoBanus 1715t cBOOOTHON KOBKH.

[epeuncaute TpeOoBaHMs, IPEABIBIIEMbIC K ICTOYHUKAM UTaHUS CBAPOYHOM JYTH.
Knaccuukanusi ICTOYHHKOB MUTAHUS [0 POJY TOKA U MO Ha3HAUCHHIO.

ITo xaxuM npu3HaKaM KIaccuUIUPYIOTCS HCTOYHUKI MUTAHUSA

Just 9ero mpeaHa3zHavYeH qpocceiib

YerpoiicTBo TpaHCHOPMATOPOB € JpOCceeM Ha OTISIbHOM CepIeUHUKE.
VYerpoiicTBo TpaHC(HOPMATOPOB € APOCCENIEM HA OOLIEM CEpACUHUKE.
VYcerpoiicTBo TpaHcHOpMaTOPOB € TIOABHKHON BTOPUYHOM OOMOTKOM.
IpuHIUT AefcTBHSI CBAPOYHOTO TeHEpaTopa.

VYCeTpoHCTBO BEIIPSAMUTEIS.

Kak perynupyercst ciiia CBApOYHOTO TOKA y BBIIPSIMHTEICH
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85. HazHaueHue ocuuIsLTOpAa.

86. [IpenmyriecTBa U HEJOCTATKH UCTOYHUKOB IEPEMEHHOTO TOKA.

87. IlpeumyIiecTBa HCTOYHUKOB TIOCTOSTHHOTO TOKA.

88. CtpykTypa 0003HaueHUs 3TEKTPOCBAPOUHOTO 000PYIOBaHHU.

89. IpusHaku KIaccu(PUKAIUK IIEKTPOIOB.

90. YcioBus, npeabsBIIseMbIe K 3IEKTPOAaM.

91. OyHKIINY, BRITIOTHAEMBIE AIEKTPOIHBIM MOKPBITHEM. 92. COCTaBISIONINE SIEKTPOIHOTO TTOKPBITHS.

93. Knaccuduxanus 371eKTpoa0B.

94. O0bsCHHTE, IPH KAKOH XapaKTEPUCTUKE UCTOYHUKA TUTAHUsI OYAET MOACPKUBATHCS MOCTOSIHHBINA PEXXUM CBAPKH U
YCTOMYMBOE FrOPEHUE JIYTH.

95. C xakoi XapaKTepUCTUKON CIeIyeT MPUMEHITh NCTOYHUK MUTAHUS, €CIIM UIMEET MECTO BO3PACTAIONIAsl XapaKTePUCTH-
Ka JIyTH

96. OCHOBHBIE 30HBI CBAPHOTO COETUHEHHSL.

97. O6pa3zoBaHue CBAPHOTO LIBA, BHIIOJIHEHHOTI'O CBAPKOM TIJIABIICHHEM.

98. UeM 00YCIIOBIICHO XapaKTEPHOE CTPOCHUE CBAPHOTO I1IBa

99. O6pa3oBaHue 30HbI CIIABIICHHUS.

100. Pacmipenenenre TemmnepaTyp 1o CEYEHHIO CBAPHOTO IIIBA.

101. 3oHa Tepmuueckoro BiusHUSA. OCHOBHbBIE YUaCTKH; X Pa3MEpbl, B 3aBUCUMOCTHU OT CII0c00a CBapKH.

102. CtpykTypHBIE H3MEHEHHS B 30HE TEPMUIECKOTO BIIHISTHISL.

103. Kakue yyactku 3TB umeror pelaroliee 3HaueHUE IIPU OLEHKE pab0TOCIOCOOHOCTU CBApHOM KOHCTPYKIUH?
104. MeTos1 onpezieNieHusI CBOWCTB METaJlla B CBAPHOM COEIMHEHHH.

105. ITpuunHBI U3MEHEHHSI TBEPJOCTH 10 CEUYEHUIO CBAPHOTO COEANHEHHS

106. obpabaTeiBaecmasi, 00paboTaHHAs MOBEPXHOCTH U MIOBEPXHOCTh PE3aHMsI

107. 'naBHOE IBMYKEHHE Pe3aHUs U IBIKEHUE [10J1a41

108. HazoBuTe mimockocTy A7 ONpeeIeHns yIioB pe3na

109. Yto Ha3bIBaeTCs OCHOBHOMU INIOCKOCTHIO

110. Yro Ha3pIBaETCS MIOCKOCTHIO PE3AHMS

111. Yron 3aocTpeHus1, IIIaBHBINA YroJl B IUIaHEe, YroJl HAKJIOHA TJIaBHOM pexXylied KpOMKH, INIaBHas 3aHssI IOBEPXHOCTb,
BepInHa pes3na. OnpeneneHus 1 0003HaYEeHHS

112. I'naBHBIN yro, BCHOMOTaTeNbHbIN YroJl B IUIaHe, YIoJl Pe3aHus], BCIOMOraTesbHas 3a/IHs1s IOBEPXHOCTb, TJI1aBHAS
pexymiast kpoMka. OnpeneneHus U 0003HaUSHUS

113. Kak BiusieT Ha mporecc pe3anus ysennuenue yriaos [, (11 u [J

114. Onpenenenue nepeaHero yria u yria pe3aHus.

115. Yro ompenenser yroja HaKJIOHA TIIABHON pexymieil KpoMKu?

116. Yro 3aBucuT OT cuibl PZ 1 Kakue pacyeTbl IPOU3BOJAT C TOMOIIBIO 3TON CHIIbI

117. TlepeuncnuTh CUIIbI pe3aHus IPU TOYCHUU U M300pa3UTh HANIPABJICHUS UX JCHCTBUSL.

118. Kakue Tpu cepuyt OnbITOB HAJ0 POBECTH, YTOOBI HAWTH 3aBUCUMOCTH CHIIbI PZ OT riryOHHBI, IOJauu U CKOPOCTH?
119. I'padmueckuit MeTos 00pabOTKU 3KCIIEPUMEHTANBHBIX JAHHBIX MPH U3MEPEHUH CHIIbI PZ

120. Kakoe HanpaBiieHH€ IIMTUHENS U [101a41 TIPU Hape3aHUH [1PpaBoil pe3nObI?

121. Hamumute ypaBHEHHE KHHEMAaTUYECKOTO OallaHca JJIsl HACTPOWKHU TIPU Hape3aHUH Pe3bOBbI.

122. Harmmute popmyny noabopa cMEHHBIX KOJIEC IPU HAPE3aHUU MOYJIbHOM pe3bObl

123. Yro Takoe MOIynb

124. Yto Takoe nuT4

125. KakoBo Ha3zHaueHHe CBEPI

126. Ilepeunciute OCHOBHBIE THITBI CBEPII

127. HazoBuTE OCHOBHBIE 3JIEMEHTHI CIIMPAILHOTO CBEpIIA.

128. Ilepeunciute pexyiine KpOMKH CIMPaILHOTO CBeplia

129. YkaxxuTe U3 4ero COCTOUT PexyIiasi 4acTh CIIUPAILHOTO CBEpIIa

130. Ha3oBuTe yrimbl CIMPAIBHOTO CBEPJIa U UX CPEIHHUE 3HAUCHHS

131. [daifte onpeaeneHue 3aIHETO yIia CHHPATBHOTO CBEpIIa

132. TaiiTe onpeneneHue NepeIHEro yriia ClUpajlbHOTO cBepiia

133. Kak u3MeHsieTcs iepeIHuiA yrod cBepiia oT nepudepuu K neHTpy? B kakol MII0CKOCTH ero paccMaTpHBaroT?
134. Kak u3meHsieTcst 3aJJHUI yroJ cBepia oT nepudepnu K HeHTpy? B kakoi mI0CKoCTH ero paccMaTpuBaroT?
135. KakoBo Ha3HaueHHUe 3eHKEpa

136. Ha3oBuTEe OCHOBHBIE JIEMEHTHI 3€HKEpa M X Ha3HAYCHHE.

137. OcHoBHOE Ha3HAUEHHUE Pa3BEPTKU

138. Kiraccudukanus pa3BepTok

139. Kak paznuyarot ¢pe3ssl mo hopme

140. Kak paznu4aroT (hpe3sl 10 TEXHOJIOTHISCKOMY MPU3HAKY

141. Kak paznu4aioT (pe3sl 10 HApaBIeHHUIo 3y0a

142. Kak paznuyarot ¢ppe3bl 0 KOHCTPYKIUH 3y0a U CIOCO0Y KPETICHUS

143. Kakue tunsl ¢ppe3 NPUMEHSIOTCS Ui 00paOOTKH OTKPBITHIX INIOCKOCTEH M KaKue U3 HUX Hanboiiee ponu3BOIUTEIb-
HBI
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144. Kakue Tumnsl ¢ppe3 IpUMEHAIOTCS Ul 00pabOTKH yCTYIOB, 1a30B, KAHABOK U KaKUE U3 HUX Hauboliee IpOUu3BOIU-
TEJbHBI?

145. Kakue tumsl ppe3 npuMeHsFoTCs A1 00paboTKK pe3b0 U Ha KaKUX CTaHKax

146. Kakum yriaomepoM NoJb3YIOTCS Ul H3MEPEHHUs YIIIoB (hpe3

147. Kakue neranu oopadaThiBaroTcst (hpe3epoBaHUEM C IPUMEHEHNUEM JISIUTEIHLHBIX TOJIOBOK

148. Ha xakoii yroi oBepHeTCs IIIKUHAENb FOJOBKH NPOCTOro JEIEHUs, €CIIU PYKOATKY IOBEPHYTh Ha OJUH 000POT
149. KakoBo Ha3Ha4€HHE PAa3BUKHOTO CEKTOPA JIUMOA JACTUTEIBHON TOJIOBKU

150. Uro Ha3bIBaeTCs XapaKTEPUCTUKON EIUTENILHOM FOIOBKU

151. Kak mpou3BOINTCS] HETIOCPEACTBEHHOE U ITPOCTOE JeJIEHNE Ha YHUBEPCATbHOMN JAEIUTEIHLHON FOJIOBKE

152. Hanumure GpopMyiy OpocToro JeiaeHus

153. Kak npousBoautcs auddepeHimanbHoe ieieHHe Ha YHUBEPCAIbHOM ACTUTENBHOM TOJIOBKE?

5.2. Tembl nucLMeHHBIX paboT (pedepaToB)

1. CpoiicTBa MeTaiuioB. YeM oHUM 00YCIOBICHBI?

2. Knaccugukanys MeTamioB U UX IPUMEHEHHE B HAPOJIHOM XO35HCTBE.

3. Kpucraimgeckoe ctpoeHne MeTauioB. CXeMbl OCHOBHBIX THIIOB KPUCTANIMUECKUX PEIIETOK, BCTPEUAIOIIUXCS Y Me-
TaJJIOB, XapaKTePU3YIOIIUE UX apaMeTphl.

4. HecoBeplIeHCTBa CTPOEHHS PEATbHBIX KPUCTAIIOB METAIIOB (BaKaHCHH, JUCIOKALNH, OJIOKH) U MX BIHMSHHUE HA MeXa-
HUYECKUE U TEXHOJIOTHYECKUE CBOIICTBAa METAILJIOB.

5. CymHOCTS SIBIICHUSI aHU30TPOIINY CBOMCTB B KpucTaytax. [lodydeHne u UConp30BaHNe aHU30TPOTIMH B METallIax.

6. OCHOBHbIE 3aKOHOMEPHOCTH Ipoliecca KpUCTAUIM3aluy. BiinsHue npumeceil 1 ycaoBUil OXJIaXKAEHUS Ha IPOLIECC KPH-
CTaJUIM3AI[U1 METAJJIOB.

7. YcnoBus MoJydeHHUs MEJIKO3EPHUCTON U KPYITHO3EPHUCTON CTPYKTYPHI IIPH KPUCTAJUTU3ALMH METAIIJIOB.

8. KpuBas oxnakaeHus Ui YucToro xene3a. CylHOCTh aUIOTPONUYECKUX (MOJIMMOP(HBIX) MPEBpaIlieHHH METAIIJIOB 1
WX UCHOJIb30BaHKE (Ha JaHHOM IPHMEpE).

9. TepmoarHaAMHUYECKHE OCHOBBI (Pa30BBIX MPEBPAIICHUH B METAILIAX.

10. IIpouece kpucTajuIM3aluy MeTauia B U3J0xHALE. CXeMa CTPOEHUS CIIUTKA CIIOKOWHOHN cTau.

11. ®usnueckue, XUMUYECKHUE, MEXaHUYECKHUE U TEXHOJIOTMUECKHE CBOMCTBA MeTatoB. CII0COOBI H3MEHEHHS STHX
CBOICTB.

12. OcHOBBI JUCTIOKAIIMOHHON TEOPUH TUIACTHYECKOH JIeopMaIiy.

13. TIporeccel, MPOUCXOAAIINE B METAILIE TIPH YIPYTOW U IIACTHYECKON edopMalinu.

14. OcHOBHBIE MEXaHUYECKHE CBOMCTBA METAIIJIOB U METO/Ibl X OIPE/ACICHUs.

15. TIporneccel, MPOUCXOAAIINE TIPH XOJIOAHOM TUIACTHYECKO# nedopmaiun. BiusHue miactTuuecko nepopmMaiuy Ha
CBOICTBa MeTaJlIa.

16. TIpornecchl, MPOUCXOMAIINE TIPH FOPSTYEH TIACTHYECKOH Nedopmaiun. BiusHue ropsiueit miactTuyeckoi nedopmanuu
Ha CBOIicTBa MeTalIa.

17. CyurHocTs siBJIeHHS Hakiena. Mi3MeHeHne CBOWCTB MeTalllla U €ro CTPYKTYpHI IIpu HakJjene. [IpuMeps! nucnoiap3oBaHus
3TOTO SIBJICHHUSL.

18. CyurHocTs SIBJI€HHI BO3BpaTa U PEKPUCTAILIN3AINH, YCIOBUS X MPOBEACHUS U BIMSHIE HA CTPYKTYPY U CBOHCTBA
METaJUIOB.

19. Tlonsarus: cucrema, asa, CTpyKTypa, KOMIIOHEHT, ciiaB. [Iporiecchl, MPOUCXOIAIINE TPH KPUCTAITH3AIINH CILIIABOB.
20. Onucanue cTpOSHUsI KPUCTAIUIMYECKUX PELIETOK TBEP/IbIX PaCTBOPOB 3aMelleHus U BHeApeHus. x cxemsl. [Ipumepbt
TBEPJIbIX PACTBOPOB.

21. JlnarpaMma cOCTOSIHUS CIUIaBOB. TepMUUECKUI METO IOCTPOSHUS THArpaMM.

22. JlnarpaMMa COCTOSIHUS CIUIaBOB Meb-HUKeIb. KpuBast oxnaxneHus s ciiasa ¢ 25 % HUKeNs, aHalIu3 ee C IpuMe-
HEHHeM npaBuiia §as.

23. JlnarpaMma COCTOSIHUS CIUIaBOB CUCTEMBI Melb-HUKeNb. KpuBas oxnaxxnenus s cruiasa ¢ 40 % Hukesns, aHanus ee ¢
MIpUMEHEHUEM IpaBuiIa (as.

24. luarpamMma COCTOSIHUSI CIUIaBOB Me/ib-HUKelb. ONpeiesieHue cOCTaBa U KOJIMYECTBEHHOTO COOTHOIIIEHHUS (a3 CIuiaBa
¢ 30 % nukens npu Temrneparype 1200C.

25. JlnarpaMMa COCTOSIHUS CIUIaBOB CUCTEMBI CBUHEL-cypbMa. KpuBas oxnaxaeHus ais ciuiasa ¢ 50 % cypbMbl, aHanu3
ee ¢ IpUMeHeHHeM npaBuiia ¢as.

26. [lnarpamMMa COCTOSIHHS CIUIaBOB CBHHEL-cypbMa. COCTaB U KONMYECTBEHHOE COOTHOIIEHHUE (a3 ciutasa ¢ 60 % cypb-
MbI ipu Temnepatype 350C.

27. lnarpaMMa COCTOSIHUS CIUIaBOB alfoMUHUI-Menb. KpuBas oxnaxkaenus uid ciiasa ¢ 4 % Mequ, aHaiau3 ee ¢ IpuMe-
HEHHeM npaBuiia §as.

28. JlnarpamMma cOCTOSIHUS CIUIaBOB alfoMUHUI-KpeMHuil. KpuBast oxnaxaenus 1 cniasa ¢ 8 % KpeMHHUs, aHaJIu3 ee ¢
MpUMEHEHHEeM TIpaBmiIa (as.

29. Jluarpamma COCTOSIHHS CILIABOB AIIOMHHHH-KpeMHU. COCTaB M KOJMYESCTBEHHOE COOTHOIICHHE (a3 cruiaBa ¢ 5 %
KpemHus ipu Temieparype 600C.

30. InarpaMMbl COCTOSIHHS CIIABOB, 00pa3yOLINX YCTOHUMBbIE XUMUYECKHE COSANHEHHA. AHAIN3 UX 110 TOYKaM, JIUHH-
M U1 00JIaCTsIM.

31. lnarpamMma COCTOSIHUSI CIUIaBOB XKeJe30-yriiepoa. AHaIN3 ee 10 OCHOBHBIM TOYKaM, JTUHUAM, oOnacTsM. Onpenerne-
HUSI OCHOBHBIX CTPYKTYPHBIX COCTaBJIAIOIIMX ITON TUarpaMMBbl. 30



32. JlnarpamMma COCTOSIHUSI CIUIaBOB CUCTEMBI JKEJI€30-YIJIepo/l, €e CTPYKTYpHbIe cocTaBiisitomne. Kpuas oxmaxaeHus
Ui cTanu Y8 , aHaiu3 ee C MPUMEHEHHEM npaBuia (as.

33. JIlnarpaMma COCTOSIHHS CIUTABOB CHCTEMBI JKEJI€30-yIIIepoI, €€ CTPYKTypHbIe cocTaBisitonue. KpuBas oxmakaeHust
Ul 4yryHa ¢ coliepxanueM 3 % yriieposa , aHaJlu3 ee ¢ IpUMEHEeHUeM npaBuia das.

34. lnarpamMMa COCTOSIHHSI CIUTAaBOB CHCTEMBI JKeJIe30-YIiIepol; (asbl, CyIIecTBYIOIINE IPH PA3INIHBIX TEMIEPATyPax, HX
orpeJesIeHHs; 3HaUeHUE OCHOBHBIX MEXaHUYECKUX CBOWMCTB.

35. Knaccudukaius 1 MapKHpOBKa YIIIEPOAUCTHIX CTalei. BiMsHUe MOCTOSHHBIX MPUMECEl Ha CBOMCTBA CTalIH.
36. Biusinue yriepoJia ¥ IOCTOSHHBIX NPUMECcei Ha MEXaHU4YeCKHEe U TEXHOJIOTMYECKHUE CBOMCTBA CTAJIH.

37. CrabunbHas 1 MeTacTaOWIIbHAS THarpaMMBbl JKeje30-yriepol. Pacnosoxenue ctabmibHbIX (a3 Ha quarpaMme U 0co-
OeHHOCTH Ipoliecca rpadUTH3ALUH .

38. Orin4Ms 10 CBOMCTBAaM M CTPYKTYPE CEPhIX, KOBKHX M BHICOKOIIPOYHBIX YyTYHOB. MapKHpOBKa U 00JIaCTh IPUMEHE-
HUSL.

39. TexHOIOTHs OIY4EHHs BBICOKOIIPOYHBIX YyTyHOB, X CTPYKTypa, MapKUPOBKa, CBOICTBA, 00JaCTh IPUMEHEHHSI.
40. TexHonorus NoJay4YeHus: GeppUTHOIN CTPYKTYPhI KOBKOTO YYT'YHa, MAPKUPOBKA, CBOWCTBA, 00JIACTh MPUMEHEHHUSI.

41. BiusiHre Ha CBOWCTBA CTaJIH, [TOJIOKEHNE KPUTHYECKHUX TOUYEK, IPOKATMBAEMOCTh TAKUX JIETHPYIOIIHUX JIEMEHTOB,
KaK: HUKeIb, XpOM, BOJIb(hpaM, BaHAANI, K0OAIbT, KpEMHHH, MapraHew.

42. MapkupoBka serupoanHoii cranu 1o ['OCT. IIpumeps! npuMeHeHHs KOHKPETHBIX MapOK JIETUPOBAHHOMW CTaU B
MAaLIMHOCTPOCHHUH.

43. Knaccudukarnus JerupoBaHHBIX cTalieil o MUKpocTpykType. [Ipumepbl Mapok craneil corinacHo 3Toil kiaccuduka-
IIM U UX IPUMEHEHHE B MALTHHOCTPOCHHH.

44. Kuneruka o0pa3oBaHUs 3epHA ayCTEHUTA IIPU HArPEBE XKENe30yIIepOUCThIX ciiaBoB. "HacneacTsennas" u aei-
CTBUTEJbHAS BEJIMUMHA 3epHA CTAIH.

45. JlnarpaMma HU30TEPMHYECKOTO NIPEBPAILECHHs ayCTEHNUTA JOIBTEKTOMIHON yriepoauctoii ctanu. [lepiutHoe npespa-
IIEHNE ayCTCHUTA.

46. [lnarpaMma U30TEPMHYECKOT0 MPEBPAILEHHS ayCTEHUTa SIBTEKTOMIHON YIrIIepoIUCTOi cTanu. MapTeHCUTHOE Ipe-
BpallleHNE ayCTCHUTA.

47. IlpeBpareHus aycTeHuTa rnpu nzorepmudeckoii Beiiepxke 700C, 650C, 550C u npu oxnaxaeHuu 1o 2000C co cko-
POCTBIO BBIIIE KPUTHYECKOH B cTamu Y 8.

48. TeopeTnyeckoe U NpaKTHYECKOE 3HAYCHUE TUarpaMM U30TEPMUUECKOr0 M aHU30TEPMUUECKOro (TEPMOKHHETHYECKO-
r0) MpeBpalleHus ayCTCHNUTA B CTaIIsIX.-69

49. CoBpemeHHas KiaccupHKalus BUIOB TepMUUecKoit 00padoTku. HazHaueHue kaxoro Buza.

50. TexHosI0THS TEPMHUYECKOIH 00pabOTKK Banka auamerpoM 15 mm, ot 100 MM, n3rotoBiaeHHOro u3 cranu 40,
obecrieunBarolas MaKCUMaJbHYI0 H3HOCOCTOHKOCTb.

51. TexHosorus TepMuyYeckoil 00padboTku MeTunkKa M8, H3roTOBIEHHOTO U3 cTanmu Y 10A

52. TexHOi0THS TEPMUYECKOH 00pabOTKM 3aKaleHHOr0 Majblia, U3TOTOBJIEHHOTO U3 cTaiu 35, nuamerpom 30 MM, AJTMHOM
90 MM, 17151 TOTy9€HUSI MUHIMAJIbHOW TBEPIOCTH

53. TexHonorus TepMudeckoi 00padotku Bana nuameTpoM 50 M, amuHON 200 MM, U3TOTOBJIIGHHOTO U3 cTau 45, s
HOJTy4YeHUsI BA3KOH CepaIieBUHBI

54. TexHoi0THs TEPMHUUYECKOH 00paboTKK 3yOmIia, U3rOTOBIEHHOTO U3 cTamu Y 9A, nuamerpom 20 MM, amuHo# 200 MM.
55. Mapka yriepoanucToi cTainy Ui U3roTOBJICHUS! BAHTOBOM LWIIMHAPUYECKON NPYXHUHBI CkaTust d = 2 MM, D =25 MM,
Ho = 60 mM. Texnomnorus ee TepMudeckoii 00paboTku

56. HazHaueHue U TEXHOJIOTHS MOJTHOM 3aKaJlKi 1 HU3KOTEMIIEpaTypHOIO OTIIYyCKa Bajla, M3rOTOBJIEHHOTO U3 cTanu 45.
57. TexHOJOTUH NPOBEICHUS TTOJTHON, HETIOIHOM U N30TEPMUYECKON 3aKallKu JeTajiell, N3rOTOBICHHbIX U3 cTanu 40.
CTpyKTypa U MEXaHHYECKUE CBOICTBA, MOJydaeMble IOCIIE KaXKJ0r0 BUJIA 3aKaJIKH.

58. CymHOCTb, IPEeNMyILEeCcTBa, HEAOCTATKH U 00J1aCTh IPUMEHEHHS Pa3INUHbBIX IPOU3BOACTBEHHBIX CIIOCOOOB 3aKalKH
CTaJIu.

59. TeopeTrnyeckue OCHOBBI OTIIYCKa, €r0 pa3HOBUAHOCTH, HA3HAUCHHE U BIMSIHHUE Ha CTPYKTYPY U MEXaHHUECKHE CBOM-
CTBa 3aKaJICHHON CTaJIH.

60. OcHoBHBIE BUIBI A€()EKTOB, BOSHUKAIOMINX B PE3YJIBTATe 3aKAIKU CTaJIH, IPUYMHBI UX BOSHUKHOBEHUS U CIIOCOOBI
MIPEeJOTBPALICHUS.

61. OT yero 3aBUCHUT NMPOKATUBAEMOCTD CTaJIel M KaK OHA OTIpeeTsieTCs ?

62. CymHocTh 00pabOTKH X0JIOIOM 3aKaJIEHHBIX JeTalIei. IPOIEeCCh, IIPOUCXOISAIINE IIPU 3TOM B CTaJld, IPUMEPHI IIpHU-
MEHEHHS.

63. KpaTkoe omnrcaHie TeXHOJIOTHH IIOBEPXHOCTHON 3aKaJIKH C HArPEBOM TOKaMH BBICOKOW 4aCTOTHI IIEHKHU CTAJIbHOTO
KoJIeH4aToro Bana. [IpenmyinecTBa 1 HEJOCTATKH 3TOTO CII0co0a M 00J1aCTh €ro MPUMEHEHHSL.

64. CyImHOCTh TEXHOJIOTHH BHICOKOTEMIIEPATYPHOH TEPMOMEXaHNIECKOH 00pabOTKH, ITPOIECCOB, MPOUCXOAAINX IIPH
arom. [lonygaemas cTpykTypa U MEXaHUYEeCKHE CBOMCTBA CTaJIH.

65. CyImHOCTh TEXHOJIOTHH HU3KOTEMIIEpaTypHOI TepMOMEXaHH4YeCKOi 00pabOTKHU, MPOLECCOB, MPOUCXOISIINX IPU
arom. [lonygaemas cTpykTypa U MEXaHUYECKHE CBOMCTBA CTaJIH.

66. KpaTkoe omnrcaHie TeXHOJIOTHYECKOTO Mpoliecca [IEMEHTAIUH JAeTaleil B TBEpJOM KapOropu3aTope U Mocielyonei
TepMudecKkoi 06paboTku. IIpuMeps! HCIOIB30BaHMS 3TOTO MpOIlecca Il KOHKPETHBIX JeTanei.

67. KpaTkoe omnrcaHie TEXHOJIOTHYECKOTO Mpoliecca ra30BOM LIEMEHTAIMH AeTallel U OoCeayolel TepMudeckoii oopa-
60Tku. O0IacTh MPUMEHEHHS.

68. KpaTkoe onrcaHie TeXHOJIOIHYECKOTO Ipoliecca a30THpoBaHus aerajgeid. O0iacTb NpUMEHEHUs.
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69. KpaTkoe onrcaHie TeXHOJIOIHYECKOTO MpoIecca KUAKOro [IMaHUPOBaHUs JIeTalell, ero pasHOBUIHOCTH, MOCIIEAYIO-
LIyI0 TepMHYECKYI0 00paboTky. O6sacTb NpUMEHEHUs.

70. CymHoCTh, pa3HOBHIHOCTH U 00JIaCTh IpUMEHEHUS TU(Py3MOHHON MeTaIIH3aInH.

71. OcoOEHHOCTH TEXHOJIOTUH TEPMUUECKON 00paOOTKH JIETUPOBAHHBIX CTAJICH.-

72. BoustHAE CTPYKTYPHI U JIETHPYIOIINX 3JIEMEHTOB HA MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX CTaJIEH.

73. BimsiHue pa3iuyHbIX BUIOB TEPMUYECKOH 00pabOTKM Ha CBOHCTBAa KOHCTPYKIMOHHOM CTalu.

74. XapakTepucTHKa CTalel, IPUMEHSIEMBIX ISl U3TOTOBIEHMS IEMEHTYEMBIX JeTajei.

75. XapakTepucTHKa CTajleld, pelHa3HAYeHHBIX JUIS U3TOTOBJICHUS JeTaJlel, 10IBepraeMbIX YIy4LICHUIO.

76. OCHOBHBIE MTPENMYIIECTBA JIETHPOBAHHBIX HHCTPYMEHTAIBHBIX CTaJIeH 110 CPaBHEHUIO C YIIIEPOIUCTHIMU. Mapku u
COCTaB CTAJIU JUI U3TOTOBJICHUS PEXYILETO, IITAMIIOBOTO U U3MEPUTEIILHOTO HHCTPYMEHTA.

77. CrotictBa ObicTpopexyineit cranu P18. I'paduk pexxuma Tepmudeckoit 00paboTku 3TO# cTai; 000CHOBaHUE OT/IENb-
HBIM OIIEpalysiM 3TOTO IpoLecca.

78. CocraB, CTpoeHHE, CBOMCTBA M Ha3HAYCHHUE HEepKaBerouX cTaneil. OObsICHEHHE BRICOKMX aHTHKOPPO3UOHHBIX
CBOICTB HEP>KABEIOIUX CTaJIEH.

79. CBolicTBa, 0COOEHHOCTH CTPYKTYPBI U CYITHOCTH TEXHOJIOTHH M3-TOTOBJICHUS METAIIIOKEPAMUIECKIX TBEPABIX CILIa-
BoB. Kiaccudukanus, mapkupoka no I'OCT u 00nacTh NpUMEHEHHs 3TUX CILIABOB.

80. CpoiicTBa, cTpoeHue, IPUMEPHl IPUMEHEHUS KApOIPOYHbIX U )KAPOCTOWKUX CTaJIeH.

81. CBoiicTBa, CTPYKTYpa, IPUMEPHI IPUMEHEHHUS CIIJIABOB C OCOOBIMH TEIJIOBBIMU CBOHCTBAMHU.

82. CBoiicTBa, CTPYKTYpa, IPUMEPHI IPUMEHEHHSI H3HOCOCTOUKUX CTaJIeH.

83. CpoiicTBa, MapkH, TepMHUYeCKas 00paboTKa, CTPYKTypa MPYKUHHBIX CTaJCH.

84. CoBpemennas kiaccupukanus u mapkupoka 1o 'OCT natyneii. [Ipumeps! IpUMeHEHHs 3THX CIUIaBOB B MAIlIMHO-
CTPOCHUH.

85. CoBpemenHas knaccudukanus 1 mapkupoka 1o 'OCT 6pons. Bua repmuueckoil 06pab0TKu 1 U3MEHEHHE IIPH 3TOM
ux cBorcTB. O0IaCTh MPUMEHEHHS OPOH3.

86. CoBpemeHHas ki1accu(uKanus 1 MapKUpOBKa aJTFOMUHUEBBIX CIUIABOB, IPUMEPH! IPUMEHEHHSI 3THX CIUIaBOB B MalllU-
HOCTPOCHHUHU.

87. TexHonorus TepMU4ecKkoii 00paboTku 1ehopMUpyEMBIX ATFOMUHHEBBIX CIJIABOB M UX MIPUMEHEHUE B MAIIMHOCTPOE-
HHUH.

88. TexHonornueckne 1 MEXaHMYEeCKHEe CBOMCTBA JINTEHHBIX aJIFOMUHUEBBIX CIUIABOB, TEXHOJIOIUs TEPMHUUYECKOM 00pa-
00TKM ¥ IpUMEHEHHE B MAIIHHOCTPOCHHH.

89. CoBpemenHas kiaccuuKkanus 1 MapKUpOBKa MarHUEBBIX CIUIaBOB. MIX cTpykTypa n MexaHudeckue cBoicraa. [Ipu-
Mepbl IPUMEHEHUS.

90. TpeboBaHus, IpeIbABISIEMbIE K TOAMIUITHIUKOBBIM cruiaBaM. CIUlaBbl, OTBEYAIOIINE 3TUM TPeOOBaHUIM, UX CTPYKTypa
u cBoiicTBa. [IpumMeps! npuMeHeHUs.

91. CocraB, CBOHCTBA, TEXHOJIOTHSI H3TOTOBIIEHUS IIOPOIIKOBBIX CIU1aBoB. O01aCcTh UX NPUMEHEHHUSI.

92. Cxema TUTEWHOTO MPOU3BOJICTBA. 3HAUYECHHUE JINTEHHOTO MPOMN3BOACTBA B aBTOTPAKTOPHOM U CEIbCKOX03SIICTBEHHOM
MaIIMHOCTPOSHUH. DKOHOMUYHOCTh 3TOTO IpoLecca.

93. OcHOBHBIE JIMTEHHBIC CBOMCTBA CILIABOB U ITYTH MOJy4EHHs OTIMBOK JeTalieil 0e3 NeeKToB.

94. XapaKkTepuCTHKA JIEMEHTOB MOJISIFHOTO KOMIUIEKTA, IIPEeJHA3HAYEHHOT0 JJIsl U3TOTOBICHHUS (POPMBI U3 ITECUaHO-
TJIMHUCTBIX CMECEH.

95. CocraB, Ha3Ha4YCHHE, IPUTOTOBIICHUE (HOPMOBOUHBIX H CTEPIKHEBBIX MATEPHAIOB. XapaKTEPUCTUKA DIIEMEHTOB JIUT-
HUKOBOH CHUCTEMBI, UX Ha3HAYCHUE, PA3HOBUIHOCTH, IPUMEHEHHE.

96. N3roropnenue TUTEHHON (GOPMBI LIS TIOTYYEHHsI OTIMBKY JieTain U3 ceporo uyryna CU15.

97. V3roToBIIeHNE TUTSHHOI (hOPMBI IS TTOIYYeHUS OTIIMBKY fAetand u3 natyHu JIL38Mn2C2.

98. Nsroropnenue TUTEHHON POPMBI VIS TIOTYYEHHS OTJIMBKH JeTaln U3 cuiiymuHa AJI9.

99. M3roToBieHHE JIUTEHHON (HOPMBI JJIs TIOJTyICHUs OTIIMBKY JeTaiu u3 Opon3sl bpA9XK3JI.

100. MzrorosiieHue NuTEHHOM (HOPMBI ISl OTYUCHHUS OTIIMBKHU JICTalN U3 KOBKoro uyryna KY35-10.

101. UzroToBienne TUTEHHOIN GOPMBI IS MOTYYSHHUS OTIMBKH JeTau U3 ceporo uyryna CU18.

102. MzrotoBiieHHe IUTEHHOM (HOPMBI JIJIsI TOTYYCHHUS OTIIMBKY JIETAIIM U3 BRICOKOMPO4HOTro yyryna BUS0.

103. UzroToBiieHne TUTSHHOI GOPMBI TS MOTYYSHHUS OTIMBKH JeTanu u3 ceporo uyryna CU30.

104. V3rotoBiieHHe IUTEHHOW (HOPMBI /TSI TOTYICHUS OTIIMBKH JIeTalnu U3 OpoH3sl bBpAIMu2J1.

105. UzroToBiieHne TUTEHHON GOPMBI TS TOTYYSHUST OTIHMBKH JACTAIN U3 cTaimu 35J1.

106. Bunsl mammuaHO#M (hopMOBKH. [IpenMyIiiecTBa, HEAOCTATKU M 00IACTh MPU-MEHEHUS KaXI0TO BUA.

107. CxeMsbI 1 onMcaHHe MOCIEJ0BATEILHOCTH OTIEPallil H3rOTOBJIEHUS 000I0UYKOBON JINTEHHOM (POPMBI KOHKPETHON
JeTany npocreiieil konpurypamuy. [IpeuMymniecTBa U HEOCTaTKU 3TOTO CIoco0a U 007IaCTh €ro IPHUMEHEHHS. -

108. CxeMbI 1 onMcaHHe NOCIIeJ0BATEIbHOCTH OTIEPAIlii N3TOTOBJICHUS JIMTEHHON ()OPMBI 110 BBHIIJIABISEMBIM MOJIEISAM
KOHKpeTHOH netanu. [IpenmyiectBa, HeJOCTATKH M 00J1aCTh MPUMEHEHHUS 3TOTO CHOC0o0a.

109. CxeMBbI 1 onMcaHHe TEXHOJIOTUH MOIy4YSHHS OTIMBKH JEeTald B MeTaJuindeckoil popme. PasHoBUIHOCTH, TpEerMyIIe-
CTBa, HEIOCTATKU U 00JIaCTh NPUMEHEHHSI 3TOTO crIoco0a.

110. CxeMbI 1 OnMcaHHE TEXHOJIOTHUH MOIy4YSHHS OTIMBKH JETAIN 110 AaBlieHneM. PasHOBHIHOCTH, IPEUMYILIECTBA, HE-
JOCTaTKH ¥ 00/1aCTh IPUMEHEHHUSI.

111. CxeMbl MalIuH 151 HEHTPOOEKHOTO JIUThS C BEPTUKAIBHONW M TOPU30HTAIBHON ocsaMu BpaieHus. OnncaHue padoTsl
9THX MallMH U 00JacTh UX NpuMeHeHus. OnpeneneHne Ynuciia 000pOTOB KOKUIIS MalllHbI C TOPU30HTAIBHON OBBIO Bpa-
LIEHUS MPH OTIIMBKE TPYObI U3 CEPOTo YyTr'yHA, HAPYKHBIH AuaMeTp KoTopoi paBeH 160 MM, a BHyTpeHHuit 150 M1\§.2



112. Onucanue ycTpoiicTBa nevei, B KOTOPHIX MOIYy4YaroT JUTEHHbBIE CIIaBbl HEOOXOJMMOTO COCTaBa M KauecTBa s
MIPOU3BOJICTBA OTIMBOK Pa3IMYHBIMU CIIOCOOAMHU U3 CEPOro, KOBKOT'O, BBICOKONPOYHOI'O UYT'YHOB, CTaJIH, JIFOMUHUEBBIX U
MEIHBIX CIUIaBOB. CXEMBI.

113. Onucanue 0cOGEHHOCTEH TEXHOJIOTHH U3TOTOBJIEHUS OTJIMBOK U3 CEPOr0 M BHICOKONPOYHOTO yyryHa. CrocoOsI 1o-
JyYeHHs pa3INuHbIX CTPYKTYP M MEXaHHUYECKHE CBOHCTBA OTIAMBOK U3 3THX Yyr'yHOB. O0JIacTh IPHMEHEHHUSI.

114. Ocob6eHHOCTH TEXHOJIOTUU U3rOTOBJICHHUS OTIAMBOK M3 KOBKOTO Yyr'yHa, OJTYYEHHS Pa3InYHbIX CTPYKTYP U MEXaHHU-
YecKHe CBOMCTBA OTIAMBOK. O0JIACTh MPUMEHEHHUS.

115. OcoO6eHHOCTH TEXHOJIOTUH U3TOTOBIICHHUS CTAJbHBIX OTJIMBOK M 00JIaCTh X NPUMEHEHUS.

116. Onucanne 0COOCHHOCTEH TEXHOJIOTHH U3TOTOBJICHHS OTIMBOK JCTANICH U3 CHIIyMHUHOB U 00J1aCTh X MPUMEHEHHSI.
117. OcoOGeHHOCTH TEXHOJIOTUU U3rOTOBIICHHUS OTIMBOK JIeTalleil U3 MEIHBIX CIUIABOB U 00JIaCTh UX IPUMEHEHHUS.

118. dusuko-mexaHHueCcKas CyIHOCTh 00pabOTKN METAIJIOB IaBJICHUEM. 3HaUCHHE 0OpaOOTKH METAIUIOB JIABJICHUEM JIJIs
CEJIbCKOXO03IHCTBEHHOTO MAITMHOCTPOCHUS U PEMOHTHOTO ITPOM3BO/ICTBA.

119. TIpouecchl, MPOUCXOASIINE B pe3ylibTaTe ropsiueil 00paboTKK AaBICHUEM JIMTOTO METAJlIa; K3MEHEHHE TIPH STOM €To
CTPYKTYPBI, PU3MUECKHX U MEXaHUUYECKIX CBOMCTB.

120. TTpouecchl, MPOUCXOASIINE MPU XOJIOJHOH 00pabOTKe NaBJICHUEM METAIOB; U3MEHEHHUE TP 3TOM HX CTPYKTYPHI,
(hu3MUeCKUX U MEXaHUYECKUX CBOUCTB.

121. VI3MeHeHHe 3KCILTyaTallMOHHBIX XapaKTePUCTUK CTAIBHBIX JIETaJlel OCIe TOBEPXHOCTHOM 00pabOTKH HX POOBIO,
IapuKaMHy H T.I1.

122. TIpouiecchl, MPOUCXOASIINE B METAILJIC MIPU €T0 ropsiucii 00padoTke naBnenueM. Kputuueckas creneHs aehpopmManuu
— OoIlpeJeieHre; ee 3HaueHHe 1151 OOJIbIIMHCTBA METAILIOB.

123. Xapaktep U3MEHEHUH CTPYKTYPhI K MEXaHHMYECKHX CBOIMCTB MeTaslia B pe3yJIbTaTe ero ropsiueit 00paboTku naBie-
HUEM. SIBJI€HHE BOJIOKHUCTOCTH U €r0 UCIOJIb30BaHKE (Ha MPUMEpe MITaMIOBAaHHOTO CTAJIbHOT'O KOJICHYAaTOro Baja).

124. SIBnenust, NpOUCXOASIINE B METAIJIC TIPU ero HarpeBe. JedeKThl, BOZHUKAIOINIUE B CTAJBbHOM 3ar0TOBKE MPHU €€
HarpeBe Iepej ropsyeil 00paboTKoN AaBieHueM. Mepbl, peaynpexaatoie UX BOSHUKHOBEHUE, X YCTpPaHEeHHeE.

125. HarpeBaresnbHbIe yCTpOICTBa, MPUMEHIEMBIC /ISl HArpeBa METalIa P Pa3InYHbIX BUJIAX TOpsYel 00pabOTKH.
IIpeumymiecTBa 1 HEMOCTATKH KaXA0TO U 00JIACTh IPUMEHEHUS.

126. Cxema ycTpoWCcTBa METOAMYECKOI HarpeBaTebHON IIeuH, ee paboTa. onpeaeneHue Mpoa0JDKUTEIbHOCTH HarpeBa
MIOKOBOK.

127. TemnepaTypHbIi HHTEpBaJ ropsiueii 00paboTKU 1aBIeHUEM YIIIEPOAUCTHIX CTAJIEH — HA TMarpaMMe COCTOSIHUS CILIa-
BOB JeJe30 -yriepo1. PakTopsl, BIUSAIOLINE Ha BEIOOp TeMIlepaTyp Havasla ¥ KOHIa 00pabOTKH.

128. TemnepaTypHbIi HHTEpBaJ ropsiueii 00paboTKU JaBIeHUEM IS CTalell — Ha AUarpaMMe COCTOSIHUS Kelle30yriepo-
JUCTHIX cI1aBoB. OnpeziesieHne TeMIepaTypbl Hauana 1 KOHIa CBOOOIHOM KOBKH 3aroToBkH u3 cranu 20. O6ocHoBaHUe
BbIOOpa TeMIeparyp.

129. TemneparypHblii HHTEpBaN ropsiueit 00pabOTKH IS CTajel — Ha quarpamme coctosiHus ciutaBoB Fe-C. Ompenene-
HHUE TeMIIepaTyphl Hayalla ¥ KOHIIa CBOOOHOM KOBKHM 3aroToBKHU U3 ctaiu Y 12. O6ocHOBaHME BBIOOpa TEMIIEparyp.

130. TemneparypHbIii HHTEpBaJ ropsyeil 00pabOTKH JaBICHUEM /sl CTalleil — Ha TuarpaMMme cocTosiHus criiaBoB Fe-C.
Onpezenenue TemMreparypbl Hayajla 1 KOHLIA CBOOOIHOM KOBKH 3aroToBkH u3 ctainu 40. O6ocHOBaHME BbIOOpa TemIepa-
TYp.

131. TemnepaTypHbIii HHTEpBaJ ropsiueii 00paboTKU 1aBiIeHUEeM — Ha tuarpamme coctostHus ciiaBoB Fe-C. Onpenene-
HHUE TEMIIEPaTyphl HaYaja U KOHIIA CBOOOIHON KOBKH 3aroTOBKH U3 ctaiu Y 8. O60cHOBaHHME BHIOOpA TeMIeparyp.

132. ®akropsl, BIUSIOIIKE HA POIOJLKUTENILHOCTh HAarpeBa 3aroTOBOK B KAMEpHOW HarpeBaTesbHOM neuun. Pacuer npo-
JIOJDKUTENIbHOCTH HarpeBa 3arotoBok u3 craiau bCt.3 auamerpom 60 MM o cBOOOJHYIO KOBKY (3arOTOBKH PacIoIOxKe-
HBI B OJIVIH PSIZL HA PaCCTOSHUY MOJIUaMeTpa APYT OT Ipyra).

133. PacueT nmpomoJKUTEIbHOCTH HarpeBa 3aroToBok u3 crainu 20 auamerpom 100 MM, COpUKAcarONIMXCs B OTHOM PSIY
Ha MOy KaMEHHOW HarpeBaTebHOM MeYH nepe mraMrnoBKoi. MakTopbl, BIUIONINE HA MPOJIO0KUTENBHOCTh HarpeBa
3aroTOBOK.

134. CymHocTb, MIpenMyIIecTBa U HEJOCTATKU HHAYKIIMOHHOTO U KOHTAKTHOTO JIEKTPOHArpeBa 3aroTOBOK Mepe.l Topsi-
yeil 00paboTKOM AaBICHUEM 10 CPABHEHHIO C HATPEBOM B KAMEPHBIX HarpeBaTelbHbIX edax. CXeMbl.

135. CymHoCTh ¥ pa3HOBUIHOCTH MPOKATHOTO MPOon3BoicTBa. CxeMa cuil B ouare ie)opMalliy MpH MpoI0JIbHOM Mpo-
kartke. [Togcuer yria 3axBara npu IpoKaTke B MIAAKUX Baskax quaMeTpoM 800 MM; ncxoHast BbICOTa 3aroToBkH 170 MM,
nocye npokaTku — 140 M.

136. Onncanue copramMenTa npokara. Ocku3bl. [Ipumepsl IpUMeHEeHHs IPOKaTa Py U3TOTOBJICHUH JI€TalIeii TPaKTOpPOB,
ABTOMOOWIICH U CENbCKOX03HCTBEHHBIX MalIUH. D()(PEKTUBHOCTh MPUMEHEHHS ITPOKATa B HAPOTHOM XO3SIHCTBE.

137. Cxema npokaTHOro craHa, ero pabora. Kiaccudukanus npokaTHBIX CTAHOB 110 YCTPOHCTBY, HA3HAUSHHIO U B3aHM-
HOMY PacIOJI0KEHNIO pabodnX KIeTel.

138. TexHosoruueckuii mporecc NpoOU3BOACTBA JIHUCTOBOTO NMpokKaTa. VIcXoqHbIi MaTepua, puMeHseMoe 000pyJ0BaHueE,
cxema mporiecca. [Ipumenenune nucroBoro mpokara. 1

139. TexHosOrMueCcKuii mporecc NpoKaTky cBapHBIX TpyO. MicxoaHsli MaTepual, o6opynoBaHue, cxema npouecca. [Ipu-
MEHEHHE CBapHBIX TPYO B HAPOJHOM XO3SIHCTBE.

140. TexHoJIOrHUECKUil ITpoIiecC MPOKATKU OecIIOBHBIX TpyO. VicxomHblit MaTepual, 060pynoBaHue, cxema mpolecca.
IIpuMeHeHne OeCIOBHBIX TPYO B HAPOIHOM XO3SIHCTBE.

141. Kparkoe onncaHue HHCTPYMEHTa U 000PYOBaHUS, IPUMEHIEMbIX IIPH ITpoKaTKe. CXeMBl.

142. TeXHOIOTHYECKHIA IPOIIECC CBOOOIHON KOBKH KOHKPETHON MTOKOBKH. HCXOJHBII MaTepHall, 000pyJ0BaHHE, HHCTPY-
MEHT ¥ 007acTh puMeHeHUs. CXeMBI. 33



143. OcHoBHBIE orepa CBOOOTHON KOBKH U UCIOJIB3YEMbIH IIPU TOM MHCTpYMEHT. IIpumeneHune cBoOOJHOI KOBKU B
MAaIIMHOCTPOCHUH U PEMOHTE CEJIbCKOXO03sIMCTBEHHBIX MallIMH. CXEMBI.

144. Cxema, ycTpOiCcTBO 1 paboTa MHEBMAaTHYECKOTO KOBOYHOTO MOJIOTA, 00JIaCTh €ro MPUMEHEHNSI.

145. ITocnenoBaTenbHOCTh Pa3pabOTKU TEXHOIOTHYECKOT0 Mpolecca cBOOOIHON KOBKH. CXEMBI.

146. TexHonmornueckre 0COOEHHOCTH CBOOOIHOI KOBKH BHICOKOJIETMPOBAHHBIX CTaJeH, IIBETHBIX METAJJIOB U MX CILIABOB.
TpeboBanus, npenbsBIIsieMble K KOHPHUTypaluu MOKOBOK.

147. Metoauka pacyera Macchl HCXOHOM 3aroTOBKH (Ha IIPUMEPE CTYNEHYATOr0 CTAILHOTO BaJia).

148. CyniHocTh TEXHOJIOTHU ropsiueil 00beMHOI TaMIOBKH, €€ MPEUMYIIECTBa, HEIOCTATKH [0 CPABHEHHIO CO CBOOO/I-
HOUW KOBKOH M 00JIACTh TPUMEHEHUSI.

149. PazHOBUAHOCTH ropsiueil 0ObeMHOM MITaMIIOBKHY, IPUMEHSAEMOE IIPH 3TOM 000pyI0BaHUE U MHCTPYMEHT. CXEeMBI.
150. Cxema MHOTOPY4YbEBOTO IITAMIIA, TEXHOJIOTHS TOpsiucii 00bEMHOM MITAMIIOBKY B HUX. PacueT pa3mMepoB UCXOIHOM
3aroTOBKH 1 0ObEMHOM ITAMITOBKH.

151. CymHoCTh, pa3HOBUAHOCTH MPOLIECCA XOJIOTHONW 0ObEMHOM ITAMIIOBKH U 00JIaCTh €€ MPUMEHEHUS ¢ KOHKPETHBIMH
TIpUMepamMu.

152. CymHocTh npoliecca JIMCTOBOH MITAMIIOBKH, €€ IPEUMYIIECTBa, 000PYIOBaHUE, HHCTPYMEHT M 00J1aCTh MPUMEHE-
HUSL.

153. OcHOBHBIE OTIEpAIH JIUCTOBOM ITAMIOBKH, IPUMEHSEMOE 000pyI0BaHUE, HHCTPYMEHT 1 00J1aCTh TPUMEHEHUSI.
154. CyniHocTh TEXHOJIOT UM NPECCOBAHUS METAIIOB, €r0 Pa3HOBUIHOCTH, UCXOAHBIH MaTepuas, nojdydaeMble npopuiy,
UCIIOIb3yeMoe 000pyJOBaHNE, HHCTPYMEHT U 00J1aCTh NMPUMEHEHHS.

155. CyniHocTh TEXHOJIOTHH BOJIOYEHUsS IIPYTKOB, HICXOAHbIM MaTepuai, 000pyaoBaHHe, HHCTPYMEHT U 00JIacTh IpUMe-
HEHUSL.

156. CyniHocTh TEXHOJIOTHH BOJIOYEHUS CTAJIbHON MPOBOJIOKH, UCXOJHBII MaTepuai, 000pyJ0BaHUE, HHCTPYMEHT U 00-
JaCTh NPUMEHEHHUSL.

157. CyniHocTh TEXHOJIOTUU BOJIOYEHUS TPYO, €€ PasHOBHIHOCTH, UCXOJHBII MaTepHall, 000pyJ0BaHHE, HHCTPYMEHT U
001aCTh MPUMEHEHUSI.

158. 3HaueHue cBapKU B CEIbCKOX03IHCTBEHHOM MAIIMHOCTPOSHUU U PEMOHTHOM Ipou3BOAcTBe. KOHKpeTHBIE TpUMepbl
NPUMEHEHUsI Pa3IMYHBIX BUIOB CBApPKH. POJIb COBETCKHMX YUEHBIX B Pa3BUTUH CBAPOYHOTO MIPOM3BOCTBA.

159. Knaccuduxanus npoueccon ceapku o 'OCT.

160. ®uznueckre oCHOBHI cBapku. CBapUBAaEMOCTh PA3IMIHBIX METAJUIOB H CILJIABOB.

161. Meramtypruueckie, XaMHUUecKie U pU3HYECcKHe SBJICHUS, IpOTeKaolye npu ceapke. Cxema CTpOEHUsI CBapOYHOTO
1IBa, CTPYKTYPHbIE U3MEHEHHSI B OKOJIOLIOBHOW 30HE U UX BIMSHUE HA MEXaHUYECKHE CBOMCTBA CBAPHOT'O CO-EANHEHHSI.
162. Hampspxenus 1 eopManiy, BOSHUKAIOIINE B PE3yJIbTaTe CBAPKH, CIIOCOOBI X MPEAYNPEKIACHHUS U YCTPAHCHHUSI.
163. CyniHocTb AyroBoii CBapKH, €e pa3HOBUAHOCTH, IIPEUMYIIECTBA, HEJOCTATKU KaXKI0T0 BUJa U 00JaCTh IPUMEHEHHUSL.
Cxewmpl. 164. OcHOBHBIE CBOHCTBA DJIEKTPUUECKON TyTH.

165. cTOYHUKHM CBapOYHOTrO TOKA, IPUMEHSIEMbIE JUIsl IUTAaHUS CBApOYHOH 1yru. VIX OCHOBHBIE XapaKTEPUCTHKH, Ipe-
UMYILECTBA, HEAOCTATKH, 001acTh TpUMeHeHHs. CXEeMBI.

166. yroas capka no merony H.H. benapnoca u H.I'. CnaBsnoBa. IIpenmyiectsa, HeJOCTaTKH U 00/1aCTh IPUMEHE-
HUSL.

167. Cxema py4HOil JyroBOii CBapKH ILUIABSAIIUMCS JIEKTPoAoM. BbIOOp pexxnma py4HOii 1yroBoii CBapKu.

168. Knaccudukaiys 1 MapkupoBKa 3J€KTPOIOB JJIsl PYYHOI JyrOBOW CBapKH.

169. CoBpemenHas knaccu(uKaIys CBApPHBIX COSMHEHHUI U MBOB. Y CIOBHOE H300pakeHHe 1 0003HaYeHUE IIBOB CBap-
HBIX COCTUHEHUI1 Ha YepTexKax.

170. IToaroroBka MeTasIa 1MoJi CBApKY, BBIOOP PeKUMa PYUHOU AYrOBOIM CBAPKH U TEXHOJIOTHS €€ IIPOBECHUSI.

171. YupouieHHast 31eKTpU4ecKas cCxemMa CBapOYHOro TpaHchopmaropa 1 ero BoJbT-aMIlepHast xapakTepucruka. Ero pa-
00Ta, MpeuMy1IecTBa, HeAOoCTaTKU. [[puMeHeHNe TEXHOIOT U CBapKH IIEPEMEHHBIM TOKOM.

172. YupouieHHas 3/1eKTpudecKas cxema Tpex(hasHoro cBapo4HOTrO BBIIPSIMUTES, BOJIBT-aMIIEpHbIE XapaKTepUCTUKU. X
paboTa, mpenMyIecTBa, HeAOCTaTKU. [IpuMeHeHNe TEXHOIOTHH CBapKU IIOCTOSTHHBIM TOKOM.

173. OcHOBHBIE CBOWCTBa CBAPOYHON AYTH, €€ pa3HOBUIHOCTH, CTPOSHHE, BOJIbT-aMIIEpHbIE XapaKTEPUCTHKH, TOPEHNE,
IUIaBJIEHUE U TIEPEHOC MeTajlla B Iyre.

174. Ocob6eHHOCTH METAJUTMYECKUX IPOLIECCOB IIPH CBAapKe IUIABJICHUEM, OCHOBHBIEC PEAKI[MH B 30HE CBAPKU M KPUCTAIIIH-
3aLUs HAIUIaBJICHHOTO CIIO.

175. CtpoeHune cBapHOTO LIBa U CTPYKTYPHbIE H3MEHEHUS B 30HE TEPMUYECKOTro BiIusHUA. CXxemMa CBapOYHOTIO IIBa U 30-
HBI TEPMHUYECKOTO BIUSHUS MPU PYIHOH TyTOBOM CBapKe HU3KOYTJIEPOIUCTON U CPEAHEYTIEPOAUCTOM CTaH.

176. Tumsl 3M€KTPOIOB JUIS IYTOBOM CBAPKH KOHCTPYKLIMOHHBIX YIIIEPOAUCTHIX M HU3KOJIETHPOBAHHBIX CTaJel. Y CII0B-
HOe 0003HaUCHUE IIEKTPOIOB.

177. Ha3HayeHue 1 pa3HOBHIHOCTH MOKPHITUI 371eKTpoaoB. [IpuMeHeHne 31eKTpo0B B 3aBUCUMOCTH OT COCTaBa MOKPHI-
THS.

178. IlpnunHBl BOSHUKHOBEHUS HanpshkeHuH u gedopmaruii ipu ceapke. OCHOBHBIE MEPOIPUATHSA 10 MX YMEHBUICHUIO.
179. Tepmuueckas 00paboTKa CBApHBIX U3/CIHUIL, €€ HA3HAUCHHE, PA3HOBUIHOCTH, MOJy4aeMasi CTPYKTypa U CBOMCTBa
MeTaJula U3/1eJIMs M CBapHOTO 1IBA.

180. TexHomorust JYroBoii CBapKu 1o ciioeM ¢uitoca. Cxema mpoliecca aBTOMaTHYECKON CBapKH o] clioeM (urtoca, ee
MIPEeUMYIIECTBA, HEJOCTATKU U 00JIACTh IPUMEHEHUSL.

181. Hanbosnee pacpocTpaHeHHbIE MAPKH CBAPOYHBIX (DIFOCOB, MPUMEHSEMBIX MPH aBTOMATHYECKOW CBapKe, UX COCTaB,
Ha3HaueHHe U 00J1acTh NPUMEHEHUS. 34



182. CyuHocTs npolecca CBapky IoJ c1oeM ¢iroca, ero pa3sHOBUIHOCTH, IpuMeHeHe. CxeMa.

183. CtpoeHue CBapHOrO COEIMHEHNUS, IOIy4YEHHOIO CBapKOii oA cioeM ¢uiroca. X0/ MeTaLlyprudecKUX MpoLeccoB,
MPOUCXOISAIINX IPH CBapKe MoJ cioeM diroca.

184. CyniHocTh TEXHOJIOTHHU IyTOBOI CBapKH B Cpejie 3alllUTHBIX I'a30B, €€ pa3HOBUIHOCTU U 001aCTh IPUMEHEHHSI.

185. CymHOCTh TEXHOJIOTHH JyTOBOW CBAPKH B YTIIEKHUCIOM Ta3e, MPUMEHIEMbIE MaTepHallbl, IPEUMYILECTBA, HEAOCTAT-
KM ¥ 00J71aCTh IPUMEHEHUS.

186. CyIHOCTh TEXHOJIOTHUH JyTOBOM CBApKU B aproHE, MPUMEHsEMbIC MaTepHalibl, IPEUMYIIECTBA, HEAOCTATKU U 00-
JIacTh IPUMEHEHHS.

187. CyIHOCTh TEXHOJIOTHH aprOHOIYTOBOM CBAPKH TUIABSIIMMCS U HETUIABSILIMMCS 3JICKTPOIOM, 000pyIOBaHUE U 00-
JIacTh IPUMEHEHHS.

188. TexHoOTHsI CBAPKH B YTIIEKUCIIOM Ta3e, 000pyI0BaHUE, MaTepHAIIbl K 00J1aCTh TPUMEHEHNSI.

189. TexHouorus mia3sMeHHON CBapKH, €€ pa3HOBUIHOCTH, 000PYIOBaHUE, MaTepHabl U 001acTh MpUMeHeHUs1. CXeMbl.
190. TexHOIOTHSI AIEKTPOIIIIAKOBOM CBAPKH, €€ MPEUMYIIECTBA, HEJOCTATKH, IPUMEHIEMOe 000pyJOBaHHE U 00J1aCcTh
npumeHeHus. Cxema mpouecca.

191. TexHOMOTHSI AIEKTPOHHO-TY4YEBOH CBApKH, €€ PEUMYIIECTBA, HEJOCTATKH U 00JacTh mpuMeHeHus. Cxema mporec-
ca.

192. CymHOCTh TEXHOJIOTHUH YIIBTPa3BYKOBOH CBapKH, IPEUMYIIECTBA, HEIOCTATKH U 00JacTh puMeHeHus. Cxema mpo-
necca.

193. CymHOCTh TEXHOJIOTHH CBAPKK TPEHUEM, €€ IPEUMYILECTBA, HEJOCTATKH, 00JacTh IpuMeHeHus. CxeMa mpolecca.
194. CymHocts TexHonoruu AudQy3uoHHON CBapKH, €€ IPEUMYILIeCTBa, 001acTh NpuMeHeHus. Cxema mpolecca.

195. CymHOCTh pa3HOBHIHOCTH KOHTAKTHOW CBAPKH U €€ MPUMEHEHHE B MAITHHOCTPOEHHH. CXEMBI.

196. TexHosiorus CTHIKOBOW CBapKH, €€ IOCTOMHCTBA, HEJJOCTATKU, 000pynoBaHue, o0nacTs npuMeHeHus. Cxema mporec-
ca.

197. TexHOJIOTUS TOUEUHOM CBapKH , €e JOCTOMHCTBA, HEAOCTATKU, 000pyI0BaHue, 00IacTh puMeHeHus. Cxema nporuec-
ca.

198. TexHoiorus MOBHOW CBapKH, €€ JIOCTOMHCTBA, HEJOCTAaTKH, 000pyAoBaHHUe 1 001acTh npuMeHeHus. Cxema mporec-
ca.

199. TexHosorus CBapKu akKyMYJIMPOBAaHHOI SHeprueH, J0CTOMHCTBA, HEAOCTaTKU, 000pyI0BaHUE, 00JIaCTh NPUMEHE-
Hus. Cxema mporecca.

200. O6opynoBaHue, IPUMEHAEMOE JJIsl KOHTAaKTHOU cBapKu. CXeMbl, ero XapakTepuCcTHKa, OIMCaHHe PadoThl U 001aCTh
MIPUMEHEHUSI.

201. O6opynoBaHue, IpUMEHsAEMOe I Ta30Boii cBapku. Cxembl. KpaTkas xapakTepucTuka. Y CTpOWCTBO ¥ Ha3HAUCHHE.
202. I'a3pl, npucanoyHble MaTepuaibl U (IFOCHI, IPUMEHSIEMbIE JJIs ra30BOM CBApKH.

203. Pa3HOBHIHOCTH allEeTUIICHOBBIX TE€HEPATOPOB, UCIIOIF3yEMbIX B CBAPOTHOM IPOU3BOACTBE. Cxema 0HOTO U3 HHX,
€ro yCTpoucTBO H pabora.

204. YcrpoiicTBO ra30BbIX 0aJIIOHOB ISl XpaHEHHUS M TPAHCIIOPTUPOBKHU KHCIOPOAa U aneTuiieHa. Cxema ycTpoiicTBa u
paboTa peayKTopa s KUCIOPOAa U alleTHIIeHa.

205. CxeMbl MHXKEKTOPHOU U O€3WHIKEKTOPHOI CBAPOYHBIX FOPEJIOK, MX paboTa U MpUMEHEHHE.

206. O6pa3oBaHue ra30cBapOYHOro miaMeHn. CxeMa CTpOeHHs alleTUIIEHO-KUCIIOPOTHOTO IJIaMeHH, ee rosicHeHue. [Ipu-
MEHEHHE HOPMaJIbHOT0, OKUCIUTENHFHOTO U HAYTIEPO)KUBAIOIIET0 IIIAMEHH TOPEJIKH.

5.3 ®oHA OIIEHOYHBIX CPEAICTB MPUIIOKEHHE |

TecToBbIe 3a1aHUS IS IPOMEKYTOYHON aTTECTAllMU U TEKYIIEr0 KOHTPOJIS 3HAHUH CTYIEHTOB

TecroBbie 3aJaHusA

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'WA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. YKAXKUTE MAPKU MAJIOYTJIEPOJIMCThIX KAYUECTBEHHBIX CTAJIEM:

1. Cr3xn 5. crams 50
2. cram 08 6. cram 20
3. cramb 60 7. cram 40
4. crams 10 8. crams 70
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2. TBEPJbIM PACTBOPOM BHEJIPEVS YI'JIEPOJIA B ¢ -XEJIE30 ABJISAETCSdeppur

1 . AyCTCHUT

2 . HOEMCHTUT

3. mepaut
3. B XEJIE3OVYIJIEPOJHBIX CITJTABAX ITOJIE3HBIMU ITPUMECSMU ABJISIOTCSAdocdop
MapraHerl
cepa
a3oT
KHCIIOPOA
BOZIOPOJI
KpEeMHHI

Sk Wb

4. HAUBOJIEE LHEJIECOOBPA3HO ABOTUPOBATHE CTAJIb MAPKI60
1. V11
2. 38XMI10A
3. Cr. 5cn

1. YKA3AHUE HA YEPTEXE JETAJIM HRB 90 O3HAUAET
2. TBepaocTbh no bpunemnto
1. TBepmOCTH 10 POKBeNTYy, MI3MEpEeHHAs CTaIbHBIM IIAPUKOM
2. ynapHas BI3KOCTh
3. OTHOCHTENFHOE CY’)KeHHE MaTepualia IpH PacTsHKCHUN
. OBTEKTUKAMMUM HA3BIBAIOT:
1. TBepmble pacTBOPHI BHEAPCHUS
2. MEXaHWYECKHe CMECH OIHOBPEMEHHO 00pa3yIOMNXCs KPUCTAIIIOB Pa3TMYHBIX KOMIIOHEHTOB
3. TBepAbIC PaCTBOPHI 3aMEIICHH
4. XAMUYECKHE COCAUHCHHUS
3. OTHOCUTEJIbHOE YJIMHEHUE METAJIJIA ITPU UCITBITAHUSAX HA PA3PbIB XAPAKTEPU3VYET-
MPOYHOCTH
1. W3HOCOCTOMKOCTH
2. BBIHOCIHBOCTB
3. TUTACTHIHOCTh
4. TIOJIMMOP®HBLIE ITPEBPAIIEHU A XAPAKTEPU3YIOTCA:
1. IHOPOTHOCTHIO CBOICTB METayUIa B PA3IMYHBIX KPUCTAIUTHIECKUX INIOCKOCTIX

TecroBbie 3amanus Ne3

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. COCTOSHHME CIIJIABA B TOUKE «K» IUATPAMMBI:
1

TeMNEpaTypa .
S

it

SOLTAS

MOJIHOCTBIO JKHIKOE
MOJIHOCTBIO TBEPIOE

JKMIKHH CIIaB + KOMIIOHEHT A
KOMIIOHEHT A

W=
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2. HEMEHTOBATbH HEOBXOVIMO CTAJIb MAPKH:

1. 20 3. 60
2. VY10 4. 40XH
3. B2KEJIE3OVYITJIEPOAHBIX CIUTABAX ITOJIE3BHBIMU ITPUMECSMMU SBJIAIOTCS:
1. dochop 5.  KHCIOponX
2. Maprasen 6. BOZOPOA
3. cepa 7. KpeMHHUH
4. asor

4. TBEPJOCTb METAJIIA, UIBMEPEHHAA 110 METOJ1Y POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETCA:

1. HB 3. HRB
2. HV 4. HRC
IIpenogaBarens

TecroBble 3amanus Ned

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.TOYEYHBIMU JEPEKTAMU KPUCTAJUIMYECKOM PEUIETKU SABJISIIOTCS:
1. aHM30TpOTIHS 3. 3KCTPAIIOCKOCTH
2. BaKaHCHU 4. qucaoKaiuu

2.BBICOKOITPOYHbIM UYTYH OKOO3HAYAETCS:

1. K430-5 3. BU50-2
2. CU35 4. 9X28
3. UHCTPYMEHTAJIbBHBIMU SBJIAIOTCS CTAJIU MAPOK:
1. Cr.5mc 5. 9XC
2. P12 6. Cramns 10
3. Cramp A12 7. P18K5D2
4. P6M3 8. Cramns 30

4. TBEPAOCTDb METAJUIA, UIBMEPEHHA 110 METOZY POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETA:

1. HB 3. HRB
2. HV 4. HRC
IIpenonaBarens
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TecroBrie 3aganus NeS

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.K TEXHOJIOTUYECKUM CBOMCTBAM METAJIJIA OTHOCSTCS:

1. BJIEKTPOCONPOTHUBISCMOCTD 5. obpabaTeiBaeMOCTh

2. KOBKOCTb 6. TBEpAOCTH

3. IBHOCOYCTOWIUBOCTD 7. Temmneparypa IUIaBICHUS
4. cBapUBaeMOCTh 8. KHUIKOTEKY4IEeTCh

2.0JHOKAPBN/IHBIM TBEPIBIM CIVTABOM ABJIAETCSI:

1.P9 3. BK2
2. T15K6 4. TTBK10
3. K METAJIJIOKEPAMUWYECKHUM TBEP/IbIM CITJTABAM OTHOCATCA:
1. TT8K10 5. Cr.6cn
2. VI12A 6. BK2
3. T30K4 7. BKS8
4. crams 40 8. TI15K6

4. OTHOCUTEJIBHOE VJIJIMHEHNE METAJIJIA ITPU UCIIBITAHUAX HA PA3PbIB XAPAKTEPU3VET:

1. TpoYHOCTH 3. BBIHOCIHMBOCTH
2. H3HOCOCTOHKOCTH 4. IIaCTUYHOCTH
[IpenonaBatenp

38



TecroBble 3amanus Ne6

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.BBICOKOKAYECTBEHHbBIMU ABJIAIOTCA CTAJIM MAPOK:

1.20X 4.30XI'"CA
2. 18XI'TA 5. 40XH
3. Cr. 4xnt 6. ctaib 40
2.CTPYKTYPA 3BTEKTOUIHOM CTAJIN:
1. beppur u aycteHUT 3. beppur u nepauT
2. IePJIAT ¥ IIEMEHTHUT 4. mepiut

3.BBICOKOITPOYHbIN UYTYH OKOO3HAYAETCS:

1. K430-5 3. BU50-2
2.CU35 4.49X28
4. TBEPJIbIM PACTBOPOM BHEJIPEHH A YIJIEPOJJA B « -)KEJIE30 SBJISAETCA:
1. peppur 3. IEMEHTUT
2. ayCTEeHUT 4. nepaut
IIpenonaBarens
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TecToBblie 3ananus Ne7

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.CTAJIb Y8, HATPETAS J1O 80 °C 1 OXJIAXXKIAEHHAS B BOJAE, UMEET CTPYKTVYPYV:
1. mapTeHcura 3. aycreHuTa
2. mepaura 4. nepnebyputa

2. YKAXUTE MAPKU MAJIOYTJIEPOJIUCTHIX KAUECTBEHHbBIX CTAJIEN:

1. Cr3xn 5. crams 50
2. cram 08 6. cram 20
3. cramb 60 7. cram 40
4. crams 10 8. crams 70

4. HAUBOJIEE LHEJJECOOBPA3HO A3OTHUPOBATH CTAJIb MAPKI
1. 60 3. 38XMI10A
2. V11 4. Crt. 5cn

4.3 IEPEYUCJIEHHBIX METO/IOB UCIIBITAHUI HEPA3PYIIAIOIIMM BUIOM KOHTPOJIS SIBJIS-
ETCA UBMEPEHHUE:

1. mpouHocTH 3. IaCTUYHOCTH
2. ynapHOH BSI3KOCTH 4. TBepIOCTH
IIpenonaBarens
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TecroBble 3amanns Ne§

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.3AKAJIKA CO CPEJHUM OTIIYCKOM PEKOMEHAYETCAIJIA:
1. ceepia 3. HanWUJIbHUKA
2. MeTYHKa 4. npyXuH

2.K TEXHOJIOTMYECKUM CBOMCTBAM METAJIJIA OTHOCSTCS:

1. 3IEKTPOCONIPOTUBIAEMOCTD 5. 06pabaTbIBaeMOCTh

2. KOBKOCTh 6. TBEPIOCTH

3. U3HOCOYCTOWYIUBOCTD 7. Temneparypa IIaBJIeHUs
4. cBapUBaeMOCTh 8. KUIAKOTEKYIETCh

4. OIEPALIMAMUN XUMHUKO-TEPMUYECKOM OBPABOTKU SIBJISIIOTCS:

1. 3epkama 5. HopManu3auus
2. aJIUTHpPOBaHUE 6. XpoMUpOBaHUE
3. a3oTuUpoBaHME 7. CUTULIUPOBaHUE
4. oTImyck 8. oTxur

4. TEXHUYECKU YN CTOE XEJIE30 COJIEPXKUT ITPUMECEW, %:

1. 1,1 3.0,01
2.0,1 4. 0,001
IIpenonaBartens
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TecroBble 3amanus Ne9

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.K CLIOKOMHBIM CTAJISIM OBBIKHOBEHHOI'O KAUECTBA OTHOCSTCSI MAPKU:

1.Cr. 1 mc 5.Cr. 3T e
2. Ct. 4 xn 6.Cr. 6 cin
3.Cr. l cm 7.Cr. 1 kn
4. Crt. 3l e
2. AUAMETP OTIIEYATKA U3MEPAIOT ITPU OTIPEJEJIEHUU TBEPJOCTU METOOM:
1. Bpunemnns 3. PokBemna ¢ anMazom
2. Bukkepca 4. PokBermia ¢ mapukomM

3.IIOCJIE 3AKAJIK1 HAITMJIBHUKA 13 CTAJIN Y11 ITPOBOJAT:
1. omxur 3. HU3KHH OTITyCK

2. BBICOKHI OTIyCK 4. HOpMaIM3aLUIO

4. BBICOKOKAYECTBEHHbBIMU ABJIAOTCA CTAJIM MAPOK:

1.20X 4.30XI'CA

2. I8XI'TA 5.40XH

3. Cr. 4xn 6. ctans 40
IIpenonaBarens
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Tecrosrie 3aganus NelQ

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.HEMEHTALIMS — 3TO HACBIIIEHME ITOBEPXHOCTHOT O CJIOS
1. yrnepoaom 3. yriaepoaoM 1 a30ToM
2. a30TOM 4. yrnepojioM ¢ nocienyroueil 3akankoi

2.CIIJTAB MEJZI1 C ATIIOMUHUWEM HA3BIBAETCH:
1. QyparoMIHHOM 3. JaTyHbIO
2. OpoH30it 4. 6a6buToM

3. IIOJIMMOP®HBIE ITPEBPAIIIEHVS XAPAKTEPU3YIOTCS:
2. HEOAHOPOIHOCTBIO CBOMCTB METa/lIa B PAa3IMUHBIX KPUCTAIUIMYECKUX IIIIOCKOCTAX
3. CTENeHbIO NePeOXITaXACHUs PH KPUCTATTU3ALIY
4. W3MEHEHUEM KPUCTAJUINYECKOH PEIIEeTKU B 3aBUCUMOCTH OT TeMIIEepaTypsl
5. nmHeHHBIMH AeeKTaMHU KPHCTAJUINYECKON peIeTKN

4.B BBICTPOPEXVYIIEN CTAJIM P6M3K2 COJIEPYKUTCS BOJIbOPAMA:

1.6 3.2
2.3 4. Bonbdpama HET
IIpenonaBarens
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TecroBrie 3amanus Nel 1

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

LHA TUATPAMME JIMHW: COJIMAYC OBO3HAYEHA bYKBAMH
B

1. ACB
2. ACE
3. ICB
4. ICE

2. MEXAHUYECKUM CBOMCTBOM METAJUIA ABJISIETCS:
1. 3IEKTPOCONPOTUBIAEMOCTD 3. KUAKOTEKYYECTh
2. TBEpAOCTh 4. cBapuBaEMOCTb

3.YKAXUTE MAPKY, COJIEPXAII[YIO B CBOEM COCTABE BAHAJIUI:

6. VI12A 8.35XH
7. 9XC 9.P18K5®2
2.CTPYKTVYPA 9BTEKTOI/II[HOI7I CTAJIA:
1. dbeppur u aycreHUT 3. dbeppurt u mepIuUT
2. MepJIUT U LIEMEHTUT 4. nepaut
IIpenonaBartens
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Tecrosrie 3aganus Nel2

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.UHCTPYMEHTAJIBHBIMU ABJIAIOTCA CTAJIM MAPOK:

1. Cr.5mc 5. 9XC

2. P12 6. Cramns 10
3. Crans Al12 7. P18K5D2
4. P6M3 8. Cramns 30

2. YKABAHUE HA YEPTEXE JIETAJIM HRB 90 O3HAYAET:
4. TBepaocTh o bpuHenio
5.TBepaoCThb 10 PoKBeITy, N3MepeHHast CTaIbHBIM IAPHKOM
6. ymapHas BI3KOCThb
7. 0THOCUTEIFHOE CY)KCHUE MaTepUalia IPU PACTIKCHUU

3. HEMEHTOBATH HEOBXOAMMO CTAJIb MAPKU:

1. 20 3. 60
2. V10 4. 40XH
4 TOYEYHBIMU JE®EKTAMMU KPUCTAJUIMYECKOM PEIIETKU SIBJISIFOTCS:
1. aHM3O0TpOTIHUS 3. DKCTPAIIOCKOCTH
2. BaKaHCHH 4. TUCITOKALIMK
IIpenonaBarens
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Tecrosrie 3amanus Nel3

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1.JIATYHb MAPKHU JIC-59-1 COAEPXUT MEJIU, %:
1. 1 3. 40

2. 59 4. 41

2. OBTEKTUKAMMU HA3BIBAIOT:

1. TBepmble pacTBOPHI BHEAPCHHUS
2. MEXaHWYECKHe CMECH OIHOBPEMEHHO 00pa3yIOMNXCS KPUCTAIIIOB PA3TMYHBIX KOMIIOHEHTOB

3. TBepAbIe PaCTBOPHI 3aMEIICHI
4. XAMHUYECKHE COCANHECHUS

3.BBICOKOKAYECTBEHHOM SIBJISIETCSI CTAJIb MAPKU:
1. 40X 3. JI90

2. 18XTT 4. VY10A

4. COCTOSHUE CIIVTABA B TOYKE «K» INAT'PAMMBI:

’
B
-
A
2
S
Bk
A E
b

SOLTAS

MOJIHOCTBIO JKHIKOE
MOJIHOCTBIO TBEPIOE

JKHIKUA CIIJIaB + KOMIIOHEHT A
KOMIIOHEHT A

L=

IIpenonaBaTenp
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Tecrosrie 3amanusa Ne 14

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. U3OTPOIINA OTO:
1. HEOMHAKOBOCTh MEXAaHUYECKHUX CBOICTB MO BCEM HAIPABICHUSAM;
2. 0IMHAKOBOCTb CBOWCTB 110 BCEM HallpaBJICHUSM;
3. CiocoOHOCTh MeTajlla U3MEHATh KPUCTANIMYECKYIO PELIETKY PH Pa3IUYHbIX TEMIIEpaTypax.

2. IO HAKJIEITOM ITOHUMALIOT:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3€PEH BMECTO OPHEHTHPOBAHHOU BOJIOKHHUCTOH CTPYKTYpBI
nehOpMHPOBAHHOTO METAIINIA,
2. TMOBBILICHUE CTPYKTYPHOTO COBEPILCHCTBA HAKJICIIAHHOTO METallla B PE3yJbTaTe YMEHbBILICHHUS TIOTHO-
cTH Ne(eKTOB CTPOeHHs, 0e3 3aMETHOTO M3MEHEHUs CTPYKTYPhl BUIUMOI B MHKPOCKOII 110 CPAaBHEHUIO C
Je(OPMHUPOBAHHBIM COCTOSTHUEM;
3. yIpoYHEHHE MeTalIa o ICHCTBUEM ILIACTUIECKOH ieopMaIivu.

3. HATPEB 3AKAJIEHHOI CTAJIM JIO TEMIIEPATYPHI 450...600°C, BBIJIEPXKKA U ITOCJIEYIOIIEE
OXJIAXKJEHUE 3TO:
1. BBICOKUII OTIIYCK; 2. cpeqHuit OTIYCK; 3. HU3KUH OTIIyCK.

4. YKAXXUTE MAPKU CTAJIEHN J1J151 CBAPHBIX KOHCTPYKIIMUI:
1.45T2; 2. BC14; 3.30XM; 4. 14172.

IIpenonaBarens

TecrtoBrle 3amanusg Ne 15

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MS KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. TIOJINMOP®U3M 3TO:
1. cnocoOHOCTH MeTaJlIa CYIIECTBOBATD B PA3IMUHBIX (POPMaxX KPUCTATUTHMIECKUAX PEIIETOK;
2. coxpaHeHne (GOPMBI KPUCTAIUTMIECKOH PEIIeTKH TP Pa3IHIHBIX TEPMOIMTHAMUYIESCKAX YCIOBHAX;
3. BHEIpEHNE B KPUCTAJUIMIECKYIO PEIIETKY IPUMECHOTO aToMa.

2. MO/ PEKPUCTAJIJTU3ALIEN [TIOHUMAETCH:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3¢PCH BMECTO OPUCHTUPOBAHHON BOJIOKHUCTOM CTPYKTYPHI Je-
(hOpMHUPOBAHHOTO METAJIIIA,;
2. MOBBIIIEHHE CTPYKTYPHOTO COBEpPLICHCTBA HAKJIETIAHHOTO MeTallla B Pe3yJbTaTe YMEHBIICHHS IIOTHO-
CTH Te()eKTOB CTPOCHHUS, 0€3 3aMETHOTO 3. U3MEHCHHS CTPYKTYPBI BUIUMOIN B MUKPOCKOII IT0 CPABHCHHUIO C
Ie(OPMHUPOBAHHBIM COCTOSHHEM;
4. ynpoYHEeHHe MeTalIa o] IeHCTBUEM IIaCTHIECKOH e opMaruu.

3. CTPYKTYPHAS COCTABJISIOIIAS JIOSBTEKTOBU/IHBIX CTAJIEM:
1. mepuT; 2. epyuT, QGeppur;
3. ¢eppur, IEMEHTHUT; 4. IEMEHTHT, JeeOypuT.

4. YKAXXUTE MAPKU JIMTENHBIX CTAJIEM:
1. 15J; 2.40XJI; 3. 30XT'C; 4. 12XTC.

[IpenogaBatenb

TecToBrie 3amanus Ne 16

To npeamery: MATEPUAJIOBEAEHUE Y TEXHOJIOTMSI KOHCTPYKLIMOHHBIX MATEPUAJIOB
47



1. IOl TEKCTYPOM [TOHUMAIOT:
1. paBHOBECHYIO CTPYKTYPY;
2. HEpaBHOBECHYIO CTPYKTYPY;
3. CTPYKTYpY, OPHEHTHPOBAHHYIO OTIPeAeIICHHBIM 00pa3oMm.

2. BO3BPAT 3OTO:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3¢PCH BMECTO OPUCHTUPOBAHHON BOJIOKHUCTOM CTPYKTYPHI Je-
(hOpMHUPOBAHHOTO METAJIIIA,;
2. MOBBIIIEHHUE CTPYKTYPHOTO COBEPILICHCTBA HAKJIECNIAHHOTO METallla B PE3yJbTaTe YMEHBIICHHS IIOTHO-
CTH Je(eKTOB CTPOCHHS, Oe3 3aMETHOTO M3MECHCHUS CTPYKTYPBHI BHIUMON B MHUKPOCKOII [0 CPABHCHHIO C
Je(OPMHUPOBAHHBIM COCTOSHUEM;
3. yrpo4yHeHHe MeTalIa o IeHCTBHEM IIaCTUIECKOi edopManuu.

3. CTPYKTYPHBIE COCTABJISIOIIME DBTEKTONHbBIX CTAJIEH:
1. ITepmur; 2. iepyiT, heppur;
3. Geppur, IEMEHTHUT; 4. IEMEHTHT, Je1eOypuT.

4. BBIBEPUTE CTAJIb CITOBBIIIEHHOU OBPABATBIBAEMOCTbBIO PESAHUEM:
1.35XT'CA; 2. A40T; 3. AC40; 4.40XJL

IIpenonaBarens

Tecrosrie 3amanus Ne 17

ITo npenmery: MATEPMAJIOBEAEHWE W TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. KAK BJIMSIFOT TOYEYHBIE JIEGEKTHI HA MEXAHUYECKUE CBOMCTBA METAJIJIOB?:
1. oTpunaTenbHO (CHUKAIOT);
2. HE OKa3bIBAIOT BIIMSHUS;
3. MOJIOKUTENHHO (TIOBBIIIAIOT).

2. [TOBBILIEHUE YPOBHS IINTACTUYECKOM JJEO@OPMALIMU METAJIMYECKOI'O TEJIA IIPUBO/INT:
1. K pOCTY TUIACTUYHOCTH;
2. K CHI)KEHHIO TIACTHYHOCTH;
3. IaCTUYHOCTH OCTACTCS MTOCTOSIHHOA.

3. CTPYKTYPHASI COCTABJISIOIIAS 3ABTEKTOM/IHBIX CTAJIEM:
1.mepaur; 2. nepnur, Geppur;
3. ¢deppur, neMeHTHT; 4. HeMeHTHT, JIe1eOypuT.

4. YKAXXUTE MAPKU BEICOKOITPOUHBIX CTAJIEM:

1.55C2; 2. IIX15;
3. 40XI'CH3BA; 4. 30X9HOMA4I2C2.

[IpenonaBatenb

TectoBrle 3amanusg Ne 18

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ANCJIOKAIIN:
1. ruTeiiHOEe HECOBEPILICHCTBO KPUCTAIUINYECKOHN peIIeTKY;
2. TOUYEUHBIN Je(PEeKT KPUCTAIITNIECKON PEIIeTKH;
3. MOBEPXHOCTHBIN Je(PEKT KPUCTAIIITMIECKON PEILETKH. 48



2. [TOBBILIEHUE YPOBHS IIJTACTUYECKOM JJEO@OPMALIMU METAJIJIMYECKOT'O TEJIA ITIPUBOJIUT:
1. K CHIDKEHHIO TIpe/iesia IPOYHOCTH;
2. mpenes MPOYHOCTH OCTACTCS HEM3MEHHBIM;
3. mpeaen MPOYHOCTH MOBBIIIACTCS.

3. IO AN DPDY3MOHHBIM HACBINIEHUMEM ITOBEPXHOCTHOI'O CJIOA CTAJIN YIJIEPOAOM IIOHUMA-
I0T:

1. emenTanuto;

2. A3zoTHUpOBaHHUE;

3. AnuTtupoBaHue;

4. BopupoBaHue.

4. BBIBEPUTE CTAJIb C TIOBBIIIEHHBIM YIIPYTUMU CBOVICTBAMU:

1. 15X; 2. 50XTDA;
3. 60C2; 4. Cranb 45.
[IpenonaBatens

TecrtoBrle 3amanug Ne 19

ITo npenmery: MATEPUAJIOBEAEHNE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

KPAEBAS JUCIIOKALIVA:
1. HemomHbIN CABUT KpHCTalIa OTHOCUTEIBHO ONPEAEICHHON MOTYIIOCKOCTH;
2. Kpail TMHUH NOTYNIOCKOCTU B KPUCTAJUIMYECKOHN PEIIETKE;
3. aToMBbl, HAXOAAIIMECS B MEXKAYY3€IbHBIX IPOMEKYTKAX.

TBEP/IbIi1 PACTBOP YTJIEPOJIA B o - )KEJIE3E:

1. mnepnur; 2. ayCTEHUT;
3. LIEMEHTHT; 4. neneOypwr;
5. deppwur.

YBEJIMYEHUE COAEPXAHNA YIJIEPOJA B CTAJIN CIIOCOBCTBVYET:
1. CHIXXEHHIO TBEPIOCTH;
2.  poCTy TBEPAOCTH,
3. TBEpPAOCTb OCTAeTCS HEM3MEHHOM.

TPEBOBAHUS OBJIAJIATH BBICOKOI: TBEPJIOCTHIO, U3HOCOCTOMKOCTBIO, COITPOTUBJIEHU-
EM KOHTAKTHOI VCTAJIOCTH; UMETh OYEHb HU3KOE COJEPXKAHME OTHOCUTCS K CTA-
JIAIM MAPOK:
1. IIX15CT; 2. 50XDA;
3. IIXA4PII; 4. 60C2XA.

IIpenogaBatens

TectoBrle 3amanug Ne 20

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. CTEIIEHb [TEPEOXJIAXKJIEHW A:
1. pa3HOCTD MEXIy (PaKTHUECKOHW U TEOPETHUECKON TeMIIepaTypaMy KPUCTaLTN3aIHH;
2. pa3HOCTH MEXy TCOPETHUECKON 1 (PaKTHIECKON TeMITepaTypaMy KPUCTaILIH3aIHNT;
3. pa3HOCTh MEXIY TEMIepaTypoil KpUCTAIUIM3ALNHN 1 TEMIIEPATypOi 3aTBEpACBAHMS.

2. TBEPJIbII PACTBOP B y - KEJIE3E: 49
1. nepaur; 2. ayCTEHUT;



3. IIEMEHTHT; 4. neneOypwur;
(beppwur.

3. YBEJIMYEHUE COAEPXAHUA YIJIEPOJIA B CTAJIM CITIOCOBCTBVYET:
1. CHI)KEHHIO TUIACTUIHOCTH;
2. pOCTy MIACTUYHOCTH;
3. IIaCTUYHOCTH OCTAETCS HEU3MEHHOM;

4. TIPEIJIOXXUTH CTAJIb JJIS1 IETAJIEN, PABOTAIOIIMX B YCJIOBUSAX ABPASUBHOI'O M3HAIIIN-
BAHUA:
1. 12X13; 2. 17X105; 3. 110I'13JI; 4. 20XH.

IIpenonaBarens

TectoBrle 3amanus Ne 21

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. KAK IOCTUT'AETCS [TOJIYYEHUE MEJIKO3EPHUCTOM CTPYKTYPhI:
1. yMeHBIIIEHHEM CTETICHH TIePEOXIIKICHHS;
2. yMEHBIIIEHHEM CKOPOCTH OXJIAXKICHHUS;
3. yBeIMUYCHUEM CTEIICHH MIEPEOXITaXKICHUS;
4. yBeTMUEHNEM CKOPOCTH OXJIKICHHUS.

2. XUMMWYECKOE COEAVUHEHUE YTJIEPOJA C XEJIE3OM (Fe;C):
1. nepaur; 2. ayCTEHUT;
3. LIEMEHTHT; 4. neneOypur;

3. YVBEJIMMEHUE COAEPXKAHUA YTJIEPOJA B CTAJIU CIIOCOBCTBVYET:
1. pocTy yIaapHO# BSI3KOCTH;
2. yMEHBUICHHIO yIapHO#l BI3KOCTH;
3. ynapHasi BA3KOCTh OCTaeTCsl HeM3MEHHOM.

4. YKAXXUTE MAPKH KOPPO3MOHHO- CTOMKUX CTAJIEN (HEPYKABEIOIIUE CTAJIN):
1. 12X13; 2. 10X14I'14H4T; 3. 60C2XA; 4. A40T.

[IpenonaBatenb

TecToBrie 3amanus Ne 22

ITo mpeamery: MATEPUAJIOBEJAEHUE YU TEXHOJIOT'WA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. PU3UYECKHE CBOMCTBA METAJIJIOB U CITJIABOB:
1. crmocOGHOCTH METAIIIIOB MOABEPTATHCS TOPSUIEH M XOJ0IHOM 00paboTKe;
2. OBE/ICHHE METAJNIOB B TEILUIOBBIX, PABUTAIIMOHHBIX, 3JIEKTPOMArHUTHBIX U PaJMAIIMOHHBIX TIOJISX;
3. crmocoOHOCTh MaTepHAIOB COMPOTHUBIIIETCS 1ehOPMHUPOBAHHIO U PA3PYIICHHIO TIOJ ACHCTBUEM pa3iind-
HBIX Harpy30K, TEMIIEPaTyp U Cpell.

2. MEXAHUYECKOM CMEChIO ®EPPUTA U IIEMEHTUTA HA3BIBAIOT:
1. nepaur; 2. ayCTEHUT;

3. LIEMEHTHT; 4. neneOypur;
50

3. CIIOCOBHOCTb MATEPHAJIA COIIPOTUBJIATCA AEO@OPMALMAM N PA3ZPYIHIEHUAM 3TO:



1. TBEpAOCTH; 2. TIPOYHOCTE;
3. BS3KOCTB; 4. ycTajocTh.

4. YKAXXUTE MAPKU ) XAPOCTOUKMX CTAJIEN:

1. 30XTCA; 2. 50XH;
3. 20X23H13; 4. 12X18HOIT.

[IpenonaBarenb

Tecrosrie 3amanus Ne 23

ITo mpeamery: MATEPUAJIOBEJEHUE YU TEXHOJIOT'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. TEXHOJIOTHYECKUE CBOMCTBA METAJIJIOB 1 CITJIABOB:
1. crmoCcOGHOCTH METAIIIOB IMOABEPTATHCS TOPSUIEH M XOJIOIHOM 00paboTKe;
2. IOBE/ICHUE METAJIIOB B TEIUIOBBIX, IPABUTAIIMOHHBIX, JIEKTPOMArHUTHBIX U PAIUALIMOHHBIX MOJICH;
3. crmocoOHOCTh MaTepHAIOB COMPOTHUBIIECTCS 1ehOPMHUPOBAHHIO U PA3PYIIICHHUIO TIOJ ACHCTBUEM pa3Jind-
HBIX HAarpy30K, TEMIIEPATYp U Cpell.

2. MEXAHNYECKAS CMECH COCTOAIIASA N3 TIEPJINTA 1 HEMEHTUTA T1IPU TEMIIEPATYPE HU-
KE 727°C HABBIBAETCSI:

1. nepaur; 2. ayCTEHUT;

3. LIEMEHTHT; 4. neneOypur;

3. CIIOCOBHOCTb MATEPUAJIA COITPOTUBJIATCA ITPOHUKHOBEHIIO B HEI'O BOJIEE TBEPJIOI'O
MATEPHAIJIA:

1. TBEpAOCTS; 2. TPOYHOCTS;

3. BS3KOCTB; 4. yCTanocTh.

4. K )KAPOITPOYHBIM CTAJISIM OTHOCAT:

1 15XM; 2. 12X13;
3. 15X11M®; 4. IIIX4PIIL.

[IpenonaBatenb

TecToBrie 3amanus Ne 24

ITo npenmery: MATEPUAJIOBEAEHUE N TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. MEXAHUYECKHUE CBOMICTBA METAJIJIOB U CILJIABOB:
1. cIocOOHOCTH METAJUIOB MOJBEPTATHCS FOPsiYe ¥ X0JI0JHOH 00paboTKe;
2. IOBEJICHNE METAJIOB B TEIUIOBBIX, I'PABUTAIMOHHBIX, 3JIEKTPOMAarHUTHBIX U palUallMOHHbIX IOJIEH;
3. COCOOHOCTH MaTEPHAIOB CONPOTHUBISIETCS 1e(OPMUPOBAHHIO U Pa3pYIICHHIO M0]] ACHCTBUEM pa3iiny-
HBIX Harpy30K, TEMIIEPATyp U CPer.

2. HAJIMYUE B CTPYKTYPE CIIJTIABA VI'JIEPOJA B CBOBOJHOM COCTOSHNU TTPUCVYILIE:
1. maTyHsM; 2. OpoH3zam;
3. dyryHawm; 4. cramsaM.

3. CIIOCOBHOCTb MATEPHUAJIA TIOT'JIOIIATD PABOTY BHEIIHNX CHJI 3A CHET EI'O TUIACTUE-
CKOH AE®OPMAIINU:



1. TBEpAOCTH; 2. TIPOYHOCTE;
3. BS3KOCTB; 4. ycTajocTh.

4. IIOAOBPATD CTAJIb IJIS N3TOTOBJIEHN A HOXKOBOYHOI'O ITOJIOTHA:
1. V10; 2. Y10A; 3. BCr4; 4. 60C2.

[IpenonaBatens

Tecrosrie 3amanus Ne 25

ITo mpenmery: MATEPUAJIOBEJIEHUE Y TEXHOJIOTI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. IPEJEJI ITPOITOPIIUOHAJIBHOCTU:
1. HampsbKeHHe, IPU KOTOPOM OTCTYIUICHHE OT JIMHEHHON 3aBUCUMOCTH JAOCTUraeT TaKOro 3HAUYEHUs, U4TO

TaHTEHC yTJIa HaKJIOHA KacaTeJbHOW K KPUBOH Jedopmannu yBenuanBaeTcs Ha 50% 0T cBOETO 3HAUECHUS

Ha JIMHEHHOM YIJIOBOM Y4acCTKe;
2. HaTIpsDKEHUE, TP KOTOpoM octatouHas nedopmarus nocturaet 0,05% oT HavadpHOM JIMHBI 00pasna;

3. HampspKEHHe, BRI3BIBAIONIEE OCTATOUHYIO Aedopmanuio, paBHyto 0,2%.

2. INTACTUHYATYIO ®OPMY I'PAOUTA UMEIOT:
1. KOBKUE UYTYHHI, 2. cepsle UyTyHHI,
3. Oemnble YYTyHBI; 4. BBICOKOIIPOYHBIEC UyTYHBI.

3. TIPOLIECC TIOCTEITEHHOI'O HAKOIUJIEHMS TTOBPEXIEHUM, TIPUBOJSIIMX K PA3PYIIEHUIO
MATEPHAJIA TIO/] JEMCTBUEM 3HAKOITIEPEMEHHBIX HAT'PY30K:

1. TBEpAOCTH; 2. TPOYHOCTH;

3. BS3KOCTB; 4. ycTamocTh.

4. IIOAOBPATD CTAJIb IJIS N3TOTOBJIEHN A IHTAHI'EHIIUPKY JIA:

1. Crans 40; 2. V7,
3. 65T 4. 15X.

IIpenonaBaTens
TecToBrie 3aganus Ne 26

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ITIPEAEJI YITPYTOCTU:
1. HampspKeHUE, IPU KOTOPOM OTCTYIUICHHWE OT JIMHEHHOH 3aBHCHMOCTH JIOCTHTAeT TAaKOTO 3HAYEHHMS, YTO

TaHTCHC YIJia HaKJIOHA KacaTeJIbHOM K KpUBO# nedopmanuu yBennuuaercs Ha 50% OT cBOero 3HaYCHUS Ha
JIMHEIHOM YTJIOBOM y4YacTKe;

2. HaTIpsDKEHUE, P KOTOPOM ocTatouHas nedopmarus qocturaet 0,05% OT HavyadbHOM JUIMHBI 00pasia;

3. HampspKEHME, BBI3BIBAIOIIEE OCTaTOYHYIO Aedopmanuto, paBHyto 0,2%.

2. XJIOIBEBUJIHYIO ®OPMY I'PAO®UTA UMEIOT:
1. KOBKHE YyTYHBI; 2. cepble YyTyHBI;
3. Oeible YyTYHEI, 4. BBICOKOIIPOYHBIC IYT'YHEI.

3. HAJIMYUE ®OCDPOPA B CTAJI CITOCOBCTBVYET:
1. TIOBBIIIEHHIO TIPOYHOCTH; YMEHBIICHUE TUIACTUYHOCTH M BA3KOCTH; MOBBIMICHUIO ITOPOTa XJI1aTHOJIOMKO-

CTH;
2. KpacHOJIOMKOCTH;

3. CHWXKEHHIO POYHOCTH; YBEIMYEHUIO TNIACTUYHOCTH;

YBEJIMUEHUIO MTPOYHOCTHU U IIACTHYHOCTH, POCTY TEXHOJIOTHUECKUX CBOMCTB.
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4.9YTO OBO3HAYAET ILIN®PA B MAPKMPOBKHN CTAJIN OBBIKHOBEHHOI'O KAUECTBA BCT 4 TIE:
1. KOTMYECTBO YIJIepoJa B IECATHIX AOIIX Y%
2. HOMEp CTaJH;
3. rpymnma cTajim.

IIpenonaBaTens
TecToBbie 3aganus Ne 27

ITo mpenmery: MATEPUAJIOBEJAEHUE Y TEXHOJIOTI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. ITIPEAEJI TEKYYECTU:
1. HampspKEHME, IPH KOTOPOM OTCTYIUIEHHE OT JIMHEHHOH 3aBUCUMOCTH JOCTUTaeT TAaKOT'O 3HAUEHHS, YTO

TaHTEHC yTJIa HaKJIOHA KacaTeJbHON K KPUBOH Jedopmannu yBenuanBaeTcs Ha 50% 0T cBOETo 3HAUECHUS

Ha JIMHEWHOM YTJIOBOM YYacCTKe;
2. HaTIPsDKEHUE, MIPHU KOTOPOM ocTtatouHas nedopmarus qocturaet 0,05% OT HavadbpHO JUIMHBI 00pa3ia;

3. HanpspKEHHE, BBI3BIBAOLEE OCTaTOYHYIO Jedopmanuto, paBHyto 0,2%.

2. ITAPOBUIHYIO ®OPMY I'PA®UTA UMEIOT:
1.KOBKHE YyTYHBI, 2. cepbie YyTyHEI,
3. Oeible YYTYHBI, 4. BBICOKOIIPOYHBIC TYTYHBI.

3. OJHOPOJIHAS YACTbH CIIJIABA, XAPAKTEPU3VIOIIAS OIPEJIEJIEHHBIM COCTABOM, CBOM-
CTBAMU, TUIIOM KPUCTAJIMYECKOM PELLIETKUA Y OTAEJIEHHAS OT JIPYTUX YACTEM CIIJIABA
[NOBEPXHOCTBIO PA3JIEJTIA HA3BIBAETCA:

1. da3za; 2. KOMIIOHEHT;

3. MeXaHHUYeCcKasi CMECh; 4. TBepAblil pacTBOpP.

4. YKA3ATH MAPKY OJHOKAPEMIHOI'O TBEPJOI'O CITJTABA:
1. TT7K12; 2. BK10;
3. T15K6; 4. KXHI10.

IIpenonaBarens
TecToBrie 3amanus Ne 28

ITo npenmery: MATEPMAJIOBEAEHWE W TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. MIPEJEJI ITPOYHOCTU (BPEMEHHOE COITPOTHUBJIEHUE):
1.BenMYMHA pa3pyLIArOIICH HATPY3KH;
2. HaTIPsDKEHHUE, COOTBETCTBYIOIEE HAUOOJIBIIICH HArpy3Ke, TPEALICCTBYIOIICH Pa3phIBbL;
3. MaKCHMaJIbHO BO3MOXKHAS JIe(hOpMaIIus.

2. BUI TEPMHUYECKOI OBPABOTKM, 3AKJIIOUAIOIIUICS B HATPEBE CTAJIM 1O OIIPEJIEJIEH-
HOUM TEMIIEPATVYPBI, BBIJIEP2KKU U ITOCJIEAYIOINM MEJJIEHHOM OXJIAX/JIEHWUI (BMECTE C

IMTEYBIO):
1. 3akaika; 2. HOpMAaJH3aIys;
3. oTXur; 4. otmyck.

3. IO KPUTUYECKOM TOYKOM TOHUMAETCS:
1. TemmiepaTypa Hadyaja KpUCTAJLUIN3AIUH;
2. TemIiepatypa KOHIa KpUCTAJUIN3AIUH;
3. Temmieparypa, Ipu KOTOPOM MPOUCXOIAT (Ga30BbIC MPEBPAIECHUS.

4. YKA3ATb MAPKY JIBYXKAPBHJIHOI'O TBEPJOI'O CITJIABA:
1. TT7K12; 2. BK10;
3. T15K6; 4. KXH10.
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Tecrosrie 3amanus Ne 29

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. YACJIO TBEPJOCTH 110 bPUHEJUIIO OITPEJEJISAETCA:
1. oTHOLIEHHEM HArpy3KH BIABIUBAHUS K IUIOIIAIM TUPAMUJAIBHOTO OTIIEYaTKa;
2. TTyOUHOM OTIeYaTKa;
3. OTHOUICHHWEM HArpy3KH BIABIMBAHUS K IUTOMIAIN CPEepHIECKOTo OTIIEUaTKa.

2. BUJI TEPMHUYECKOM OBPABOTKH, COCTOMAIMI B HATPEBAHUU CTAJIA IO TEMIIEPATYP
AYCTEHUTHOI'O COCTOSHUSA, BBINEPXKKIM U ITOCJIEAYIOIETO OXJIAXIEHWS HA BO3/IYXE:

1. 3akaika; 2. HOpMAaJH3aIys;

3. oTxur; 4. otmyck.

3. YKA3ZATDH ®OPMVYJIY BBIPAXKAIOIIYIO ITPABUJIO ®A3 TUBBCA:

1. K=C-1-®; 2. C=K+1+®; 3. O=K+1+C.

4. YKA3ZATH MAPKY TPEXKAPBUHOI'O TBEPZOI'O CIIJIABA:
1. TT7K12; 2. BK10;
3. T15Ke6; 4. KXH10.

[IpenonaBatens
TectoBrie 3aganus Ne 30

ITo npenmery: MATEPMAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. Y1 CJIO TBEPJOCTH 110 POKBEJLIY:
1. oTHOIICHNE HATPY3KH BIABIUBAHUS K [UIOLIAN MTHPAMUAAIBHOTO OTIIEYATKA,
2. TmyOuHa oTHevarka;
3. OTHOILCHUE HArpy3KH BJIABIMBAHUS K IUIONIAIN CHEPHUECKOTO OTIeYaTKa.

2. BUJI TEPMUYECKOM OBPABOTKM MATEPUAJIOB COCTOSIIEN B HAI'PEBE IO TEMIIEPATYP
BBIIIE ®A30BBIX ITPEBPAILEHUN U OXJIAXKJIEHUE CO CKOPOCTBIO BBIIIE KPUTUYECKOMH, I10-
CJIE KOTOPOI'O MATEPUAJI HAXOJUTCs B HEPABHOBECHOM COCTOSHINU:

1. 3akaika; 2. HOpMaJH3aIlus;

3. OTXKwT; 4. OTMyCK.

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. B MAPKUH OBK\ELL}OPAJHOMI/IHé J16, HIUDPA 16 O3HAYAET:
1. HoMep ofij1aBa; | 2. %-Hoe coaepkaHNe MarHus;
3.%-Hoe cojlepkaHue ?n}OMHHH}I; 4. %-HOe coepkaHIe MapraHma.
|

IIpenogaBarens

TectoBrle 3amanus Ne 31

Io npenmery: MATEPUAJIOBEJIEHUE 1 TEXHOJIOTU S KOHCTPYKIIMOHHBIX MATEPUAJIOB4



1. YACJIO TBEPJOCTH 10 BUKKEPCYV:
1. OTHOILIEHNE HATPY3KHU BIABJIUBAHUS K [UIOLIAM MTHPAMUAAIBHOIO OTIIEYATKA,
2. rryOWHA OTIIeYaTKa;

3. OTHOIIICHUE Harpy3Ku BAaBJIMBAHUS K ILUIOIIAAN cq)epnquIcoro OoTIicyarTka.

1. BBICOKUIT OTIIYCK;
2. cpeHU OTIYCK;
3. HU3KUH OTIIyCK.

2. HATPEB 3AKAJIEHHOM CTAJIA 10 TEMIIEPATVYPBI 120°- 250°C, BBIJIEPXKKA U TTOCJIEAYIOIIEE
OXJIAXJIEHUE 3TO:

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:

AR
B 1. C=0;
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4. BMAPKMPOBKE CUJIYMHUHA ALS, IU®PA 8 O3BHAYAET:
1. HOMED cIIaBa;

2. %-Hoe comeprkaHUe MarHHus,
3. %-Hoe conepKaHue ATIOMUHIS, 4. %-HOe comepkaHNE MapraHIa.

IIpenonaBatens

TectoBrle 3amanug Ne 32

ITo npenmery: MATEPMAJIOBEAEHME W TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ITOBBIIIEHUE YPOBHA JE®@OPMALIMN METAJUJIMYECKOT'O TEJIA ITPUBOJIUT:
1. K pocTy TBEpAOCTH;

2. K CHIYKEHHIO TBEPIOCTH;
3. TBEpAOCTH OCTACTCSI IIOCTOSHHOM.

2. HATPEB 3AKAJIEHHOWM CTAJIM JIO TEMITEPATYPbI 300...400°C, BBIJEPXXKA U TTOCJEAYIOIIEE
OXJIAXJEHUE 3TO:
1. BBICOKHIT OTIIYCK;
2. cpeHU OTIYCK;
3. HU3KHUH OTITYCK.

3. CKOJIbKO CTEIEHEM CBOBO/IbI (C) BYJIET B TOUKE 1:
tC

hadih Sl
O?O
o= O

4. K AHTU®PUKIIMOHHBIM CITJTABAM HA OCHOBE IIBETHBIX METAJIJIOB OTHOCAIT:
1. GpOH3HI; 2. 6ab0uTHI; 55
3. IIOpaIOMUHEI, 4. CHIyMUHBI.



