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[Iporpammy coctaBui(m):

0.m.H.,.npocheccop A.M. Muxanrvuenkos,

cm. npenooasamenv, Kucenesa JI.C.

Penenzenr

k.m.H., oouenm B.M. Kyziop

Pabouas InporpamMma JUCHUITIIINHBI MarepuaJjioBe/IeHHE M TE€XHOJOIMsl KOHCTPYK-

IIMOHHBIX MaTEpHuajioB pa3pa60TaHa B COOTBCTCTBHUH C (bez[epaanLIM rocyaap-

CTBEHHBIM 00pa30BaTENbHBIM CTAaHAPTOM BBICHIET0 00pa3oBaHus — OakajgaBpuaT IO
HarpaByieHUI0 noArotoBku 35.03.06 ArpounkeHepusi, yTBepxkaeHHbIM [Iprkazom
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepauuu ot 23 aBrycra 2017
roga Ne 813.

CocrapiieHa Ha OCHOBaHUU y4eOHBIX 1aHOB 2021 roma Habopa: HampaBlIeHHUS TO-
rotoBku 35.03.06 Arpounkenepusi, npopuns Texunueckuii cepsuc B AIIK, ytBep-
KIEHHBIX YUEHBIM coBeTOM Y HuBepcuteTa OT 17 utons 2021 npotokon Ne 11
Pabouas mporpamma oj100peHa Ha 3ace1anuu Kadeapsl TexHuueckoro cepsuca Ilpo-

ToKOaI Ne 11 ot 17 uronsa 2021 r.

3aBenyromuii kadenpoit k.T.H., noueHt Kozapes 1.B.



1 IEJb YYEBHOM JUCIMUTIIIMHEI

1.1 [enpo AMCHUILIUHBI SBISETCS (POPMUPOBAHUE Y OOYUAIOUIUXCS CUCTEMBI KOMIETCH-
[IUHA, HEOOXOIUMBIX IS PelIeHUs MPO(PEeCCHOHATBHBIX 3a/1ad U OBJIAJICHUE HAyYHBIMH OCHOBAMH
MOBBIIICHHS KA4eCTBA M JOJTOBEYHOCTH M3JENIUN 332 CYET PAIlMOHAIBLHOTO BBIOOpA MaTEpUANIOB,
METO/JI0B 00paOOTKH W YIPOUYHEHHUS NPH JAOCTHIKEHHUU ONTUMAIBHOTO TEXHHKO-3KOHOMHYECKOTO

addekra.

2 MECTO YUYEBHOM JUCIIUILIVHBI B CTPYKTYPE OIIOII

brox OITOIT BO: b1.0.16

2.1 TpeboBanus K MIPEABAPUTEIIBHON MTOATOTOBKE 00YYaIOMIErocs:

JIJis yCTIEIIHOTO OCBOCHUS TUCIIUTUIMHEI CIIYIIATETI0 HE00X0IUMO: 3HATh: MaTeMaTHICCKHMA
anmapar Juig 00pabOTKH TEXHUUYECKONW U SKOHOMMYECKOM MH(pOpMAIIUU U aHaM3a JaHHBIX, CBSI3aH-
HBIX C MalIMHOWCIIONB30BAHUEM U HAJC)KHOCTHIO TEXHUYECKUX CHCTEM; (PU3UUYECKUE 3aKOHBI JJIs
OBJIaJICHUS] OCHOBaMU TE€OPUU U MPAKTUKU MHkeHepHoro obecrnieueHust AIIK; meTop! BeImonHeHUS
ACKHU30B U TEXHUUYECKHX UEPTEKEH CTAaHIAPTHBIX JETaJleH, pa3beMHBIX U HEPA3bEMHBIX COEJIUHE-
HUM JneTtaneil 1 cOOPOYHBIX €AMHHUILL, METObI IIOCTPOSHUS U UTEHUSI COOPOUHBIX YepTexel 0011Iero
BHJIa PA3JIMYHOTO YPOBHS CIIOXKHOCTU U Ha3HAYCHUS; METOIbl U CPEICTBA U3MEPEHUS, OCHOBHbBIC
MIPUKJIaIHBIE IPOTPAMMHBIE CPEICTBA, HABBIKH, COOTBETCTBYIOIIME YPOBHIO HCKOMOM KBalu(uKa-
WU, TPUOOPETEHHBIE MPU MTPOXOXKICHUU YUeOHON PAKTHUK.

2.2 JIMCUMIUIMHBI U TPAKTUKU, AT KOTOPBIX OCBOCHHUE JAHHOW NHUCUUIUIMHBI (MOJYJIS)
HEO0OXOIMMO KaK MPEIIeCTBYIONIEE: JETAIN MAIIUH U OCHOBBI KOHCTPYHUPOBAHUS, TEXHOJIOTHS pe-
MOHTa MAIlIUH, CONPOTHUBIEHUE MaTEepUajoB, pecypcocOeperarime TEXHOJIOTHH PEMOHTa Cellb-
CKOXO3SMCTBEHHOM TEXHHMKH, TEKYIIUHA PEMOHT MAIIMH U O00OpYAOBaHUS, MPOCKTUPOBAHUE TPEI-
MPUATUIA TEXHUYECKOTO CEPBUCA, MPOU3BOJACTBEHHbIE MPAKTUKH.

3HaHUs, MOTYYEHHBIE TIPH OCBOCHHUH JUCIUIUIMHBI, HEOOXOIMUMBI JIJIsi BHITOJTHEHUS BBITYCK-
HOM KBaJIM(PUKAIMOHHOM pabOTHI.

3. NEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS JTUCUMUIIIMHE
(MOJYJIIO), COOTHECEHHBIX C UHIUKATOPAMMU JOCTUXEHUS KOMIIE-
TEHIUA

JlocTrxkeHus MIaHUPYEMBIX Pe3yabTaTOB OOYUEHHs, COOTHECEHHBIX ¢ OOMIMMH IENSIMH U
3zamayamu OIIOII, sBaseTcs 1ENBI0 OCBOCHUS JUCIATUINHEI.

OcBoeHME AUCIUTIIMHBI HAITPABJICHO HA (POPMHUPOBAHKE CIICTYIOIIUX KOMITETSHIIUMN:

Komnerenmus PesynbraTe! 00y4ueHus

(ko1 ¥ HAMMEHOBaHNE)

WNHpukaTopbl JOCTUKEHNUS KOMIETEHIIUN
(kKo ¥ HANMEHOBAHUE)

O6menpodeccHoHAIbHBIC KOMIIETCHIIUU

OIIK-1 CnocoGen pematsb
TUTIOBBIE 3a7auu mpodec-
CHOHAJIBHOU JeATEIbHOCTH
Ha OCHOBE 3HaHUN OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKHX, €CTCCTBCHHOHAYY-
HBIX © oOmenpodeccuo-
HAJGHBIX ~ JHUCIUILTHH  C
npuMeHeHneM HH(OpMa-
IIUOHHO-

KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH

OIIK-1.1. JlemoHCTpHpyeT 3HaHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, €CTECTBEHHOHAYYHbIX M OOIIenpo-
(hecCHOHATBHBIX IUCIUITIINH, HEOOXOAUMBIX IS pele-
HUS THTIOBBIX 33139 B 00J1aCTH arpOHHXCHEPHH.

3HATb: OCHOBHBIC 3aKOHbI MaTEMaTH-
YCCKHNX M E€CTCCTBCHHLIX HayK, HE00-
XOOUMBIX JJId PCHICHUA THIIOBBIX 3a-
mad  mpogeCCUOHATBHON JesATeNbHO-
cTH;

YMeTh: aHaIW3UpPOBATH OCHOBHBIC
3aKOHBI MAaTEMAaTHYECKUX U €CTECTBEH-
HBIX HAyK;

BJIA/IETh. CHOCOOHOCTBIO JIEMOHCTpa-
LMY 3HAHUI OCHOBHBIX 3aKOHOB Mate-
MATHYCCKUX U €CTECCTBECHHBIX HAYK
HeOGXO)II/IMI)IMI/I JJIA peIICHUA THUITO0-
BBIX 3a/1a4 MPO(HECCHOHATTBHOMN /1esI-

TCIIbHOCTH.




OIIK-1.2. Mcnons3yeT 3HaAHUS OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYECKUX W eCTECTBEHHBIX HAyK [UIsl pEIICHHs
CTaH/AaPTHBIX 33/1a4 B arpOMHXEHEPHU

BHATb: OCHOBHBIC 3aKOHBI MaTEeMaTH-
HECKMX M ECTECTBEHHBIX HAyK, HEO00-
XOAMMBIX IUISl PEIICHHUs CTaHJapTHBIX|
3azad B arpOMH)XEHEPHH,

YMeTb. HCIOJNb30BAaTh 3HAHUSI OCHOB-
HBIX 3aKOHOB MaTeMaTHYECKHUX U €CTe-
CTBEHHBIX HAayK JAJIS peIICHUs CTaH-
ITapTHBIX 33724 B arpOMHXCHEPUH;
BJIaJeTh. CIOCOOHOCTBIO JIEMOHCTpA-
UM 3HAHUH OCHOBHBIX 3aKOHOB Mare-
MaTHYECKUX M €CTECTBEHHBIX HaykK
HEOOXOANMBIMH JUI PEIICHUS CTaH-
[TApTHBIX 33734 B arpOMHKECHEPUH

OIIK — 5. ToroB k yua-
CTHIO B TPOBEACHHU 3KC-
MEPUMEHTANBHBIX ~ HCCIIe-
IoBaHWMIT B mpodeccHo-
HaJbHOU AESITEIbHOCTHU

OIIK-5.1. YuacTByeT moa pyKOBOJCTBOM CIIEIHANINCTA|
0otee BHICOKOH KBAaM(HUKAINA B IPOBEICHUH IKCIIEPH-
MEHTAJIbHBIX HCCIICIOBAHIH B 00JIACTH arpOMHKEHEPHH.

3HATB: CHCTEMY METOJIMK BBIOOpa
MaTepHaja i Clioco0oB ero oopa-
00TKH

JUISL IOJTyYeHUs CBOMCTB, obecreyn-
BAIOLINX BBICOKYIO HaJIKHOCTD JIe-
Tam;

YMeTb: BEIOHPATh MaTepUal U CIo-
cO0BI ero 00pabOTKH JJISl ITOTYIEHUS
CBOWCTB, 00ECIICYMBAIOIIHNX BBICO-
KYIO HaJIe)KHOCTb JeTaJIH;

BJIaJIeTh. CIIOCOOHOCTBIO 00OCHO-
BaHHO BBIOMPATh MaTepHal JeTaneii
MAIIIFH B COCOOBI er0 00paboTKH
JUIS IOJTyYEHUS CBOMCTB, obecneyn-
BarOIINX

BBICOKYIO HaJIS)KHOCTh JIETAJIH.

OIIK-5.2. Hcnonp3yeT KiIacCHYECKHE U COBPEMEHHBIC
METOJIBI HICCIICOBAHUS B arpOMHKCHEPUH

3HATb: KIIACCHYCCKHE U COBPEMCH-
HbIE METOIBI HCCIICIOBAHHS B arpo-
HHKEHEPUH,

YMeTh: HCIIONIB30BATh B MpodeccH-
OHAJILHOW KIIACCUYECKHE U COBpE-
MEHHBIE€ METO/IbI UCCJICIOBAHUS,
BJIa/1eTh:CIIOCOOHOCTBIO IPUMEHSTh
KJIACCHYECKUE H COBPEMEHHBIC Me-

TOJBbI UCCIICAOBAHUA

Jrtansl GOpMHPOBAHHMA KOMIIETCHIMI B IIponecce 0CBOCHUs1 00pa30BaTeJbHOM NPOrPaMMBbl: B
COOTBETCTBUU C YU€OHBIMHU IIJIaHAMHU U TUTaHUpPYEeMbIMH pe3ynbTratamu ocBoeHus OITOIT BO.



4. Pacnipenesienne 4acoB IMCUMILINHBI

Ounasn ¢popma o0ydyeHust

Ne cemecTpoB
Bun 3ansTHit 1 2 3 5 6 8 Hroro
VIT|PIIA| VIT |PILA| VIT |PTL VII | PIIO
Jlexumn 16 [ 16 | 18 | 18 | 16 | 16 50 50
JlabopaTopHbie 16116 | 18 [ 18 | 16 | 16 50 | 50
[IpakTrueckue
KCP 2 2 2 2 4 4
IIpuem 3auera 0,1510,15 0,15 0,15
Koncynpranus
repes YK3aMeHOM 1 1 1 1
[Ipuem sk3aMeHa 025|025 025|025
KonTaktHas paboTa 00y-
YAFOIIIXCST
C Ipero-naBaTeneM (ayau-
TopHas) 32 | 32 |38,15|38,15/35,25(35,25 105,4(105,4
Cam. pabota 40 | 40 |33,85[33,85( 20 | 20 93,85]93,85
KonTtpons 16,75|16,75 16,75(16,75
HUroro 72172 |72 |72 | 72| 72 216 | 216
3aouHas ¢opma o0yueHHs
Ne kypcoB
Bup 3anstui 2 4 Hroro
VII | PII | VIT | PO VII PI1
Jlexmmn 6 6 2 2 8 8
JlaGoparopubie 6 6 2 5 8 8
[IpakTuueckue
KCP
[Iprem sadeTa 0,15 | 0,15 0,15 0,15
Koncynpranus 1 1 1 1
IIprem sk3ameHa
0,25 | 0,25 0,25 0,25
IIpuem 3auera
KontakTHas pabora o0ydaromumxcs
c mpenomaBarenem (aymuropras) | 12,15]112,15| 5,25 | 5,25 17,4 17,4
Cawm. pab
au. pabora 130 | 130 | 60 | 60 190 190
Kontpoms 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
Hroro 144 | 144 | 72 72 216 216




4. CTPYKTYPA U COJEP KAHUE JUCIUIIVIMHBI

Kon HaumenoBaHue pa3iesioB U TeM /BU]I 3aHATUSI/ Ounas ¢popma 3aounas popma | Ungukatopbl
SamsTH Cemec | Yacos Kype Yacos nocnmcemmv
KOMIeTeH Ui
P
Paznen 1. MaTtepuaioBeaeHue
1.1 OO6uue cBeieHHs 0 MeTayulaX. MeTaurypruueckoe 1 4 1 2 OIIK-1.1,
npou3BocTBO. [Ipon3BoacTBO Uyryna u cranu. /Jlex/ OIIK-1.2,
OIIK-5.1
OITK-5.2
1.2 CrpoeHue 1 KpucTaIUIM3alus MeTaiuioB. /Jlex/ 1 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
1.3 Jedopmanus u pazpylieHue MeTanios. /JIex/ 1 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
14 CTpoeHre METATMYECKHUX CIUIABOB U JIMarpaMMbI 1 4 1 2 OIIK-1.1,
cocrosHus. /Jlex/ OIIK-1.2,
1.5 Tepmuueckast 00paboTKa yriaepoaucTbix cranei. /Jlex/ 1 4 1 2 OIlK-1.1,
OIIK-5.1
1.6 KoHcTpyKIOHHBIE cTany U 4yTyHBI. /JIex/ 2 4 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OJIK-5.2
1.7 LIBeTHbIe crnaBhl. /JIek/ 2 4 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
1.8 Hewmerannuueckue marepuaisl v mactMaccsl. /Jlex/ 2 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OJTK-5.2
1.9 HaHocTpyKTypHBIC I KOMIIO3UTHBIC MaTepuaibl. /JIex/ 2 2 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
Pazgen 2. MeToabl M3roTOBJICHUS 3aTOTOBOK H J€-
TaJei
2.1 OcHOBBI TUTEeHHOTO Npou3BojcTBa. /JIex/ 2 2 2 2 OIIK-1.2,
OIIK-5.1
2.2 O06paboTtka MeTaioB AaBineHueM. /Jlex/ 2 2 OIlK-1.2,
OIIK-5.1
2.3 CymrHocThb nmporecca cBapku. Jlepopmariuu u Hampsi- 2 2 OIlK-1.2,
JKEHHUs TIpU cBapKu. MaTtepualibl 1 UICTOYHUKH ITHUTa- OIIK-5.1
Hus. /Jlex/ OIIK-5.2
24 Knaccugukarms crioco6oB cBapku. CriocoObl CBapKu 3 2 OIlK-1.2,
raBieHueM. CriocoOwl cBapku aaBieHueM. /JIex/ OIIK-5.1
OIIK-5.2
25 TonsTus 1 Gpu3nUecKre OCHOBBI NIPOLIECCa PE3AHUS 3 2 OIIK-1.2,
/JTex/ OIIK-5.1
2.6 Marepuansl, npuMeHsIeMbIe 1T U3TOTOBIICHUS JIe3- 3 2 OIIK-1.2,
BUMHOTO HHCTpyMeHTa. /JIex/ OIIK-5.1
2.7 Brusinue snemMeHTOB pekuma pe3aHus Ha IJIaBHYIO 2 2 OIlK-1.2,
COCTABILIIOIYIO CUITY Pe3aHHsi IPH ToYeHuH /cp/ OIIK-5.1
OIIK-5.2
2.8 Mertasnnopexyiiie CTaHKid 1 paboThl, BBITOJIHIEMbIE 3 4 OIIK-1.2,
Ha HEX. /cp/ OIIK-5.1
2.9 CrniennanbHbIe METOIBI 00pabOTKH MaTepHaoB. /inek/ 3 2 OIlK-1.2,
OIIK-5.1
2.10 OCHOBBI TEXHOJIOTHH MaIIHHOCTpOeHNUS. /JIex/ 3 2 OIIK-1.2,
OIIK-5.1
Pa3nen 3. MaTtepuanoBeneHue




3.1 OnpeeneHue TBEPOCTH METAIIOB U CIIJIABOB 110 Me- 1 2 2 OIIK-5.1
tony bpunens /J1a6/ OIIK-5.2
3.2 Onpenenenue TBEPJOCTH MaTepHaIoB MeTooM Po- 1 2 OIIK-5.1
kBeJuta /J1a6/ OIIK-5.2
3.3 Mukpockonuyeckuil aHaau3 (ONTUYECcKas MUKPOCKO- 1 2 2 OIIK-5.1
st /J1a6/ OIIK-5.2
3.4 AHanu3 uarpaMMbl COCTOSIHUS JKeJIe30- YrIIepO/Iu- 1 2 OIIK-1,
CThIX crtaBoB /JIab/ OIIK-5
35 MHUKPOCTPYKTYpHBIH aHaNIU3 YriIepoaUCThIX CTalei B 1 2 2 OIIK-1,
PaBHOBECHOM COCTOSIHMY M MX MEXaHHIECKHe CBO- OIIK-5
ctBa. /J1ab/
3.6 AHanu3 MUKPOCTPYKTYPBI U CBOUCTB 4yryHoB /JIa6/ 1 2 OIIK-5.1
OIIK-5.2
3.7 Tepmuueckas 06paboTKa yriepoaucThix cTanei. OT- 1 2 OIIK-1,
JKUT, HOpMaIu3alus, 3akaika. /J1a6/ OIIK-5
3.8 M3MeHeHne MEXaHNYECKUX CBOHCTB 3aKaJeHHbIX CTa- 1 2 OIIK-5.1
neii npu otmycke /J1a6/ OIIK-5.2
3.9 CTpyKTypa ¥ CBOICTBA JIETMPOBAHHBIX U KOHCTPYKIIH- 2 2 OIIK-1,
OHHBIX craieii /ma6/ OIIK-5
3.10 1{BeTHBIE METAIUIBI U CILIABEI /1a6/ 2 2 OIIK-1,
OIIK-5
Paznen 4. MeTobl M3roTOBJICHUS 3aTOTOBOK M J€-
TaJei
4.1 M3sroropneHue mec4aHo-TITHHUCTON JIMTCHHOU (GOPMBI 2 2 OIIK-5.1
o pa3beMHO# Monenu //J1ab/ OIIK-5.2
4.2 Crennanbubie crioco0s! uThs //J1ad/ 2 2 OIIK-1.2,
OIIK-5.1
4.3 Br16op TeMIiepaTypHOTO pexrMa HarpeBa 3aroTOBOK 2 2 2 OIIK-5.1
niepea 00paboTKoii naBieHuem //J1a6/ OIIK-5.2
4.4 TIpoekTHpOBaHUE TEXHOJIOTHYECKOTO MPOIECcca H3To- 2 2 OIIK-5.1
TOBJICHHSI TOKOBKH /J1ab/ OIIK-5.2
4.5 N3yuenne o00pyn0BaHHS U MATEPUAIIOB JUIS PYYHOU 3 2 OIIK-5.1
3JIeKTPOAYTOBO# cBapkw /J1a6/ OIIK-5.2
4.6 N3yuenne anekTpu4eckux CBOMCTB CBAPOYHON AYTH U 2 2 OIIK-5.1
XapaKTePUCTHK UCTOYHHUKOB ee muTaHus /J1ab/ OIIK-5.2
4.7 N3zy4enue ycTpoiicTBa u paboThl 000pyROBAHUS AT 2 2 OIIK-5.1
ra3oBoii capku /J1a6/ OIIK-5.2
4.8 N3ydenne cBOMCTB METANIOB B CBAPHBIX COSTUHEHHIX 3 2 OIIK-5.1
/J1ab/ OIIK-5.2
4.9 Tokapusbie pe3us /J1a6/ 3 2 OIlK-1.2,
OIIK-5.1
4.10 YCTpOHCTBO M KHHEMATHUYECKasi CXeMa TOKapHO- 2 2 OIlK-1.2,
BUHTOPE3HOTO cTaHka /JIa6/ OIIK-5.1
411 Caepiia, 3eHKepbl, paszBeptku /J1ad/ 3 2 OIlK-1.2,
OIIK-5.1
4.12 ®dpessr /J1ab/ 2 2 OIIK-1.2,
OIIK-5.1
4.13 M3Mepenne reoMeTpuueCcKUX apaMeTpOB MPOTSIKEK 3 2 OIIK-1.2,
/J1ab/ OIIK-5.1
4.14 Hacrpolika TokapHO-BUHTOPE3HOTO CTaHKA Ha Hape3a- 3 2 OIIK-1.2,
HUA pe3bOb1 /J1ab/ OIIK-5.1
4,15 YCeTpolCTBO U HACTPOWKA IEMUTEIHHON TOJIOBKH Ha 3 2 OIIK-1.2,
HEMOCPE/ICTBEHHOE, TIpocToe U auddepeHnansHoe OIIK-5.1
(cnoxHoe) nenenue //J1a6/
Paznen 5. CamocrosiTesibHast padoTa
51 TToaroroBka 1 HanMcaHue pedepaToB Mo pazaenam 2,3 73,85 OIIK-1.1,
JMCIUTIIAHBI OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.2 TToaroToBka K 3K3aMeHy 3 10 12




5.3 CrpoeHue 1 KpUCTaIIN3aIHs METaJLIOB. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
5.4 Jedopmanus u pazpynieHue MeTauIoB. / 1 10 OIlK-1.1,
OIIK-1.2,
OIIK-5.1
5.5 KOHCTpYKIMOHHBIE CTaH U YyTyHBL. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OJIK-5.2
5.6 LiBerHsblie crutaBsl. / / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OIIK-5.2
5.7 Hemerannmueckne MaTepuansl M IIaCTMACCHL. / 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
O[TK-5.2
5.8 HanocTpykTypHBIE M KOMIIO3UTHBIE MaTe€pHabl. 1 10 OIIK-1.1,
OIIK-1.2,
OIIK-5.1
OITK-5.2
5.9 Onpenenenue TBEPJOCTH MaTepHaIoB MeToioM Po- 1 10 OIIK-5.1
KBeJIa / OIIK-5.2
5.10 AHanu3 nuarpaMMbl COCTOSHUS JKEJI€30- YIIIEPOIHU- 1 10 OIIK-1,
CTBIX CIUIaBOB / OIIK-5
5.11 AHaNIM3 MEKPOCTPYKTYPHI M CBOHCTB UyT'yHOB / 1 10 OIIK-5.1
OIIK-5.2
5.12 Tepmuueckast 00paboTKa yriaepoaucThix craneit. OT- 1 10 OIIK-1,
JKHT, HOPMAJIH3alusi, 3aKanka. | OIIK-5
5.13 3MeHeHNe MeXaHNYeCKUX CBOWCTB 3aKaJICHHBIX CTa- 1 10 OIIK-5.1
JIel pu OTIycKe / OIIK-5.2
5.14 H3roroBnenue necyaHo-IIMHUCTON TUTEHHOI HOpMBI 1 10 OIIK-5.1
0 Pa3bEeMHOI MoeNH / OIIK-5.2
5.15 CrnenuanbHble CIOCOObI JTUThS 1 10 OIIK-1.2,
OIIK-5.1
5.16 IIpoexTrpoBaHye TEXHOJIOTHYECKOTO MPOLECCca H3T0- 2 4 OIIK-5.1
TOBJICHHSI IOKOBKH / OIIK-5.2
5.17 M3yuenune o00pyI0BaHHS U MATEPUAIIOB JUIS PYYHOU 2 4 OIIK-5.1
3JIEKTPOAYTOBOM CBapKH / OIIK-5.2
5.18 N3y4enue anekTpuyeckux CBOMCTB CBApOYHON AYTH U 2 4 OIIK-5.1
XapaKTePUCTHK HCTOYHUKOB €€ MTUTaHUS OIIK-5.2
5.19 N3zyyenue ycTpoiicTBa u paboThl 000pYAOBAHUS AT 2 4 OIIK-5.1
ra3oBoii cBapku / OIIK-5.2
5.20 M3y4enne cBOMCTB METANIOB B BAPHBIX COCIUHEHUSX 2 4 OIIK-5.1
OIIK-5.2
5.21 TokapHbie pe3ibl / 2 4 OIlK-1.2,
OIIK-5.1
5.22 Y CTpoiCTBO M KHHEMATHYECKas! CXeMa TOKapHO- 2 4 OIlK-1.2,
BUHTOPE3HOTO CTaHKa OIIK-5.1
5.23 Caepiia, 3eHKEpbI, pa3BepTKH / 2 4 OIlK-1.2,
OIIK-5.1
5.24 ®Dpe3sl / 2 4 OIIK-1.2,
OIIK-5.1
5.25 M3MepeHue reoMeTpHYeCcKUX MapaMeTpoB MPOTSHKEK / 2 4 OIlK-1.2,
OIIK-5.1
5.26 Hacrpoiika TokapHO-BHHTOPE3HOTO CTaHKA HA Hape3a- 2 4 OIIK-1.2,
HUSI pe3bOBbI / OIIK-5.1
5.27 VYeTpolcTBO U HACTpOKa IeMUTEIHHON TOJIOBKU Ha 2 4 OIlK-1.2,
HEToCpeICTBEHHOE, TipocToe U nuddepennmansHoe OIIK-5.1
(cnoxHoe) nenenue /
KonTposs /K/ 16,75 1,2 8,6
Koncynprauus nepen axzamenom/K/ 1 2 1




KonrakrHast pabora npu npueme 3k3amena /K/

0,25

0,25

KonrakrtHas pabora npu npueme 3auera /K/ 2

0,15

0,15

Peanmaunﬂ IIporpaMmsal MpearojIarac€T UCIojaIb30BaHUC TpaﬂHHHOHHOﬁ, aKTHUBHOH H HHTCP-

AKTUBHOUM (opM 00yueHUS Ha JICKIIMOHHBIX U MPAKTUICCKUX 3aHATHUSX.

IIpunioxenune Nel

5. ®OHJ1 OHEHOYHbLIX CPEJICTB

IIJIMHBI (MOJTYJIST)

6.1. Pexomenayemas qureparypa

. YYEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIU-

6.1.1. OcHoBHasi TUTEPaTypa

ABTODEI, 3arnaBue W3narenscTBo, Konny-Bo
COCTaBUTEIH TOJ
JI1.1 MuxansueHkoB, A. | MuxansueHkoB, A. M. MarepuanoBeieHue U TEXHOJIO- Bpsiuck : bpsin- OBC Jlanb
M. THsI KOHCTPYKIIMOHHBIX MaTepHasoB : yueOHoe mocobue / | ckuit [AY,
A. M. Muxanbuenkos, 1. B. Kozapes, A. A. Tropea. — | 2017
Bpsiack : bpstackuit TAY, 2017. — 391 ¢. — Teker :
3JIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-0HOIMOTeYHAS CH-
crema. — URL.: https://e.lanbook.com/book/133028
J1.2 Komapos, O. C. Komapos, O. C. MaTepuanoBeieHHEe B MallTHHOCTPOE- MHuHCK : 3BC Jlans
Huu: yuebnuk / O. C. Komapos, JI. @. Kepxkennesa, I'. I'. | Bimiimas
MakaeBa. — Mumnck : Bemmiimas mkona, 2009. — 304 mkoiaa, 2009
c.— ISBN 978-985-06-1608-1. — TekcT : 3I€KTpOH-
HbIH // JIaHb : 37IeKTPOHHO-OMOIHOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/65561
JI1.3 Cupotkus, O.C. Cupotkus, O.C. OCHOBBI MaTEepHAIIOBEICHHUS : YUeOHOE Mocksa : Kno- OB5C BOOK.RU
noco6ue / Cuporkun O.C. — Mocksa : KnoPyc, 2021. Pyc, 2021.
— 261 c.- Teker : anexkrponHsIit - ISBN 978-5-406-
03807-9. — URL: https://book.ru/book/936623
JI1.4 Bonmapenxko, I'.T. bonnapenko, I'.I'. OcHOBBI MaTepuasioBeieHus | yueOHuk | Mocksa : JIabo- 9B5C BOOK.RU
/ bonpapenxo I'.I'., Kab6anosa T.A., Pei6anko B.B. 3-¢ paropus 3Ha-
u3a. — Mocksa : Jlaboparopust 3HaHwmii, 2020. — 761 ¢. | uuid, 2020
— ISBN 978-5-00101-755-4. —TeKcT : 3IeKTPOHHBIH -
URL: https://book.ru/book/936488
JIL.S5 Uepenaxun, A.A UYepenaxuH, A.A. TexHonOrHs KOHCTPYKIHOHHBIX MaTe- | Mocksa : Kno- 9B5C BOOK.RU
puanos : yueOnuk / Yepenaxun A.A. — Mocksa : KHo- Pyc, 2018
Pyc, 2018. — 405 c. — ISBN 978-5-406-05923-4. —
Tekcr : snexrponnslii - URL:
https://book.ru/book/927093
JI1.6 Umxnkosa T. B., TexHO70THs KOHCTPYKIIMOHHBIX MaTepHaJIoB : y4el. M. :KonocC, 10
Martomkus b. A. noco6ue s By30B /Umxkukosa T. B., Martomkun b. A. - | 2011
M. :KomocC, 2011. - 375 c.
J.7 Bonnmapenko I'. T'., | bonpapenko, I'. I'. MarepuanoBeneHue : yueOHUK At M.: YOpaiir, 14
KaGanopa T. A., By30B / I'. I'. Bormapenko, T. A. Kabanosa, 2013
Pri6anko B. B. B. B. Pri6anxo ; mox penaxuueii I'. I'. bonnapenko. — 2-
e u3a. — Mocksa : U3natensctBo FOpaiit, 2020. —
327 ¢. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-
07090-3
JI1.8 [Tnomkun B. B. [Inowmkun, B. B. MarepuanoBeneHue : yueOHUK 115 M.:IOpaiir, 15
By30B / B. B. ITnomkun. — 3-¢ usz., nepepad. u gon. — 2016

Mocksa : MznatensctBo FOpaiit, 2021. — 408 c. —
(Bsiciiee obpazoBanue). — ISBN 978-5-534-12089-9.



https://e.lanbook.com/book/133028
https://e.lanbook.com/book/65561

6.1.2. lonoJIHUTebHAS JIUTEpaTypa

2.1 Typununa, B. 1O. Typununa, B. 0. Marepuanosenenne. Mexanndeckue — Mockaa : 9BC Jlanp
cBoiicTBa MeTaioB. TepMmuueckas o6paboTKa METaILIOB. MUCHC,
CrienuanbHbIe CTaIM U CIUIaBHI : yueOHOe nocobue / B. 10. | 2013.
Typununa ; nog pegakuueit C. A. Hukynuna. — Mocksa :
MUCHUC, 2013. — 154 c. — ISBN 978-5-87623-680-7. —
TekcT : 3neKkTpoHHblil // JIaHb : 351eKTpOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/47489
2.2 Kopuunosuy, C. Kopuunosuy, C. A. MarepuanoBenenue. TeXHOIOTH Owmck : Om- OBC Jlanp
A. KOHCTPYKIIHOHHBIX MaTtepuanoB (/s oOyuaromuxcs 3a- ckuii [AY,
O4HO# (hopMbI 00yueHus) : yuebHoe mocobue / C. A. Kop- | 2017
HuitoBu4. — Omck : Omckuii 'AY, 2017. — 100 ¢. —
ISBN 978-5-89764-620-3. — TekcT : 351eKTpOHHBbI //
Jlasb : anekTpoHHO-OMOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/176604
J12.3 Arorios, P. I1I. Aromnios, P. I1I. Texnonorns KOHCTPYKIIMOHHBIX MaTepHa- Kazans : 9BC Jlanp
JI0B : yueOHO-MeToqryeckoe nocooue / P. I11. Aronos, B. KHUTY,
B. Kunsixos, @. A. Tapudymmn. — Kazans : KHUTY, 2017.
2017. — 424 c. — ISBN 978-5-7882-2084-0. — TekcT :
3JIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OHOIMOTeYHAS CH-
crema. — URL: https://e.lanbook.com/book/101900
J2.4 ApramoHoB, E. ApramoHOB, E. 1. MarepuanoseeHue u TexHosorus koH- | Camapa : ObC Jlanp
CTPYKIIMOHHBIX MaTepHaioB : yueOHoe nocobue / E. 1. Caml'AY,
Apramonos, M. C. IIpukazuukos, B. B. Illuraesa. — Ca- | 2018.
Mmapa : Cam['AY, 2018. — 248 c. — ISBN 978-5-88575-
524-5. — Texkcr : 3neKTpoHHBIH // JIaHb : 271€KTPOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/113421
J12.5 MarepuanoBenenne. TexHOTOTHS KOHCTPYKITHOHHBIX Bonorpa : 9BC Jlanb
MaTepHaloB : yueOHoe nocobue. — Bonorna : BTMXA BI'MXA um.
uM. H.B. Bepemaruna, 2015. — 136 c¢. — Texkcr : anex- H.B. Bepema-
TpOHHBI# // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. ruHa, 2015.
— URL: https://e.lanbook.com/book/130754 .
J2.6 A . E. Kypbaros JlaGopaTopHBIii MPaKTUKYM I10 TEXHOJOTUU KOHCTPYKIH- | moc. KapaBae- OBC Jlanb
OHHBIX MaTepHaJIoB : yueOHoe mocobue / coctaBurenn A . | Bo : KI'CXA,
E. Kypb6aros [u ap.]. — noc. Kapasaeso : KTCXA, 2017. | 2017.
— 79 c. — TekcT : 3neKTpoHHbIH // JIaHb : 3EeKTPOHHO-
6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/133572
J2.7 .Apzamacos B.b. Apsamacos, b. H. MarepuanoBenenue : yueonuk / b. H. Mockaa : 9BC Jlanb
Apsamacos, B. 1. Makapoga, I'. I'. Myxun. — 8-e uzn., MI'TY um.
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c. Baymana, 2008
— ISBN 978-5-7038-1860-2. — TexkcT : 31eKTpOHHBIH //
Jlasb : anekTpoHHO-OMOIMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/106366
6.1.3. Meroguueckue pa3paboTKu
JI3.1 A.M. Muxanpues- | MuxanpueHkoB, A.M. MarepuanoBeieHrue 1 TEXHOIOTHS bpstrck. U3ma- | https://www.bgsha.co
xoB, M.B. Ko3apes, | KOHCTPYKIMOHHBIX MaTepUaloB: yueOHOe OCOOHeE s TEIbCTBO m/upload/iblock/ad6/
A.A. TiopeBa J1a00PaTOPHO-TIPAKTHYECKOH M CAMOCTOSTEIEHON PadoThI BpstHCKOTO 8 15112017.pdf
CTYZICHTOB OYHON U 3a04HON (GopM 00ydeHHs HampaBsiie- T'AY, 2017. -
Hust oarotoBku 35.03.06 «Arpounxenepus» u 23.03.02 387 c.
«HazeMHBIe U TPAaHCIIOPTHBIE TEXHOJIOTHIECKUE KOMILIEK-
ce». / A.M. Muxansuenkos, U.B. Kozapes, A.A. Tiopesa
— bpsiack. M3narensctBo bpsHckoro 'AY, 2017. — 387 c.
J13.2 AM. Muxanpuen- | Muxanpuenkos, A.M. Matepuanosenenne u TexHojorus | Bpsuck. Mzma- | http://www.bgsha.com

xoB, 1.B. Kozapes,
A.A. Tropesa

KOHCTPYKIMOHHBIX MaTepHajoB yueOHoe mocobue

TEJIHCTBO
Bpsuckoro
T'AY, 2017. -
391 c.

[ru/book/383866/
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http://www.bgsha.com/ru/book/383866/
http://www.bgsha.com/ru/book/383866/

J3.3 A.M. Muxasb4eH- MarepHaaoBeIeHHE U TEXHOJIOTHSI KOHCTPYKITHOHHBIX Bpsirck, http://moodle.bgsha.co

xoB, 11.B. Kozapes, MarepuanoB YueOHbl Kype BI'CXA, m/

A.A. Tropesa 2016
AM. MuxansuyeH- | PexomeHIanuu no opraHu3anuy caMoCTOSTENbHON pabo- — Bpsnck. http://www.bgsha.
koB, M.B. Kozapes, | TbI yueGHOE OCOOME TS CAMOCTOSITENILHOM ToaAroToBkr | M3marensctBo | com/ru/book/3838

A.A. Tropesa, CTYJIEHTOB bpsckoro 64/

B.M. Kyztop AV, 2017.

343

6.2. [lepeyeHb coBpeMeHHBIX MPO(eCCHOHANBbHBIX 023 JAHHbIX, HHPOPMALMOHHBIX CIIPABOY-
HBIX CHCTEM M PeCYpPCOB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""HTepHeT"

[TopTan oTKpeITEIX HJaHHBIX Poccuiickoit deneparmu. URL: https://data.gov.ru

Enunas komteknust nudpoBsIx 00pa3oBarenbHBIX pecypcos // DeaepanpHbii mopTan «Poccuiickoe
obpaszosanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna kK nHGOpMannoOHHBIM pecypcaM // Denepanbhsbiii noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

OdunmansHbIil ”HTEpHET-OPTaN 0a3bl JAaHHBIX MPaBOBOM MHpopMaruu http://pravo.gov.ru/
[Topran denepanbHbIX TOCYAApCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB BBICHIETO 0Opa3oBaHUS
http://fgosvo.ru/

[Topran "NudopmManinoHHO-KOMMYHHKAIITUOHHBIE TEXHOJIOTHH B oOpazoBaHuu"
http://www.ict.edu.ru/

Web of Science Core Collection monmutemaruyeckas pedeparuBHO-OnOIHOrpaduyeckas U HAyKO-
Mmetpuyeckas (oubimomeTpuueckas) 6a3a mannsix http://www.webofscience.com

[TonmnotekcToBbilt  apxuB «HauuoHanbHbii  DnexkrpoHHO-UHbopManmonnsiii  Koncopumym»
(HOUKOH) https://neicon.ru/

CrnpaBouHBIi TOpPTall MO CBAPOYHBIM TEXHOJOTHUSAM, JOKYMEHTAllMd M  00OpYyI0BaHUIO
http://www.svarkainfo.ru

bubnuoreka TexHuueckoi aureparypsl http://www.bibt.ru

VYerpoiictBo ABToMOOUIIS http://ustroistvo-avtomobilya.ru

[TonHOTEKCTOBast OMOIMOTEKA TEXHUUECKOM auTeparypsl  http://techlibrary.ru/

PeMOHT cenbCKOX03iCTBEHHBIX MalIuH https://sxteh.ru/mess147.htm

ABTOMOOMIIBHAS CIIpaBouHas ciryk0a https://autoinfo.ru/

PemonT TpakTopos https://www.sinref.ru

PemoHT 060pynoBanus nepepadarsiatomux orpacieit AITK
https://gosthelp.ru/text/SpravochnikMontazhtexnich.html

6.3. Ilepeuenb NpOorpaMMHOro obecnevyeHus

OC Windows 7 (moxmucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBUSI TUIICH3UH
— 6eccpoyHo.

OC Windows 10 (moxnucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBus JTHIICH-
3UH — 6€CCPOUHO.

MS Office std 2016 (20), MS Imagine Std, Nod32 (mpomn. 201) ([loroBop Tr000128244 ot
12.12.2016 ¢ OO0 AnbTA mmtoc) Cpok AeHCTBUS TUIEH3UN — OECCPOUHO.

Oducuerit maker MS Office std 2016 (Jorosop Tr000128244 ot 12.12.2016 ¢ AO CodrJlaiin
Tpeiin) Cpok AeHCTBUS JTUIEH3UN — OECCPOUHO.

PDF24 Creator (Pa6orta ¢ pdf daiimamu, geek Software GmbH). Cso6oato pacrnpoctpansiemoe I10.
Foxit Reader (ITpocmoTp mokymeHTOB, OecruiaTHasi Bepcusi, Foxit Software Inc). CBobomHO pac-
npoctpansemoe [10.

Koncynprant [Intoc (cipaBouno-npaBoBas cucrema) (I'oc. kouTpakt Ne2 ot 06.04.2021 ¢ OO0
Anbsiac) Cpok AefcTBHS TULEH3UU — OECCPOUHO.

Texokcnept (crpaBoyHasi CHCTEMa HOPMAaTUBHO-TEXHUYECKOW ¥ HOPMAaTHBHO-NIPAaBOBOM MH(OpMa-
nuu) (Kontpakt NeOT-250121 ot 27.04.2021 ¢ OOO Texakcnept) Cpok AeHCTBUS JTUIEH3UN —

OeccpouHo.
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http://moodle.bgsha.com/
http://moodle.bgsha.com/
http://www.bgsha.com/ru/book/383864/
http://www.bgsha.com/ru/book/383864/
http://www.bgsha.com/ru/book/383864/
https://data.gov.ru/
http://school-collection.edu.ru/
http://window.edu.ru/catalog/
http://pravo.gov.ru/
http://fgosvo.ru/
http://www.ict.edu.ru/
http://www.webofscience.com/
https://neicon.ru/
http://www.svarkainfo.ru/
http://delta-grup.ru/bibliot/
http://www.bibt.ru/
https://autoinfo.ru/
https://www.sinref.ru/000_uchebniki/04600_raznie_2/270_tehnicheskoe_obslujiv_i_remont_traktorov_2005/009.htm
https://gosthelp.ru/text/SpravochnikMontazhtexnich.html

Kommac 3D (cuctema aBTomatusup. npoekruposanusi) (o6HoBa. V18-19) (50) (3AO ACKOH).
CBobomHo pacmpoctpansemoe I10.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHME JTUCIIUITIJIMHBI

VYyebnas ayauro-
pus U1 TIpOBeIe-
HUS Y9eOHBIX 3a-
HATUH NEKIIUOH-
Horo tuna — 301
JIEKIIHOHHAS
ayTUTOPHSL.

OcHoBHOe 000py10BaHUE  TeXHUYECKHE CPeICTBA 00yUeHUA:
Cnenunamm3upoBanHas MeOenb Ha 100 mocagouHbIX MeCT, JOCKa
HacTeHHas, kadenpa, pabodee MECTO MPETOaaBaATENS.
XapakTepucTUKa ayTMTOPUU: BUICOIPOCKIIMOHHOE 000pYA0BaHKE
JUTSL TIPE3EHTAIH; CPeICTBA 3ByKOBOCIPOU3BEICHHUS;, BBIXO]] B JIO-
KaJIbHYIO ceThb U IHTepHeT, KOMIIbIOTE.

JInneH3MOHHOE MPOorpaMMHoe o0ecreyeHmne:

1. OC WindowsXP, 7, 10 (Torosop 06-0512 ot 14.05.2012). Cpok
JENCTBUS JIMLIEH3UU — O€CCPOYHO.

2. Oducuerit maker MS Officestd 2010 ({orosop 14-0512 ot
25.05.2012). Cpox jeiicTBuUS JTUIIEH3UH — OECCPOUHO.

CB000IHO pacipocTpaHseMoe mporpaMmmuoe obecrneyenue: \Web-
opay3sep — Internet Explorer, Google Chrome, Yandex 6paysep .
Cpoxk 1elCTBUS JIUIIEH3UH — O€CCPOUHO.

243365, bpsin-
cKas 00J1acTh,
Brironnuckuii
paiioH, c. Koku-
HO, yi1. CoBerT-
ckas, 1.2b

YyeOHast ayiuTo-
pust st IpOBEJIe-
HUS y4eOHBIX 3a-
HATUU CEMHUHap-
ckoro tuma — 203
nabopaTopusi Ma-
TEePUATIOBEICHUS
U ropsiueit oOpa-
00TKH

OcHoBHOe 000py/10BaHNE H TEXHUYECKHE CPeCTBA 00yYeHH s :
CrneunanusupoBaHHas Mebenb Ha 35 1OCaJ0UHBIX MECT, JOCKa
HacTeHHasi, pabouee MECTO IpenoaaBaTes.

Xapaxtepuctuka aynutopuu: Tseprnomep THI-2M Tsepromep TK-
14-250

Teepaomep 2103-Th MydenrsHas neub DnexTpornedb MUKPOCKOI
MMY-3 Mukpockorn MUM-7 Hlnudosanshas manmaa, MUKpo-
ckomn MUUM-6 Teepaomep TK-2M AneTuneHoBbIN reHepaTop
Muxkpockon MITb-2 Mukpotsepaomep Ileus anextpruueckas
CIIOJI-7,2 I1eus anextpuueckas CIIOJI-8,2, CBapouHblil TpaHc-
¢dopmatop «/yra-318».

YueOHo-HArIsAAHbIE TOCOOUSI: CTEH]Ibl HACTEHHBIE 00yJaroIue,
JTaKaThI.

243365, bpsiH-
cKas 00J1acTh,
Breironnuckuit
paiioH, c. Koku-
HO, yi1. CoBerT-
ckas, 1.2b

TTomemenue s
CaMOCTOATEIILHON
paboThl (UUTaATB-
HBIN 3aJ1 HAy4YHOU!
OMOINOTEKH)

OcHoOBHOe 000py/10BaHHe M TEXHMYECKHUE CPeCTBA 00yUeHUsI:
CrnenunanusupoBanHas Mmebens Ha 100 mocaqouHBIX MECT, JOCKa
HacTeHHas, kadeapa, pabouee MECTO MpernoaBaTess
XapakTepucTuka ayIuTopuu: 15 KOMIBIOTEPOB C BBIXOJIOM B JIO-
KaJIbHYIO CeTh U MIHTEpHET, SIeKTPOHHBIM y4eOHO-METOIMYECKUM
MaTepuagam, OubIMOTeYHOMY IIeKTpOHHOMY Kartasory, bC, k
AJIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEILHON Cpejie.
JInueH3noHHOE MPOrpaMMHOe obecneyeHue:

OC Windows 10 (moamucka Microsoft Imagine Premium ot
12.12.2016). Cpox aeicTBUsI TULEH3UU — OECCPOUHO.

LibreOffice — CBo6oano pacnpoctpansemoe I10.

Microsoft Windows Defender (Kontpakr
Ne0327100004513000065 45788 ot 28.01.2014). Cpoxk aelicTBus
JIUTIEH3UHU — 0E€CCPOYHO.

JInueH3noHHOE MPOrpaMMHOe obecnedyeHue 0Te4eCTBEHHOI 0
NMPON3BOJCTBA:

KOMIITAC-3D (Cy6aunen3uonnsiit norosop NeMI[-19-00205 ot
07.05.2019)

1C:IIpennpusrtue 8 (Jlnuensnonnslii forosop 2205 ot 17.06.2015)

243365, bpsn-
cKast 00J1acTh,
Briroanuckmii
paiioH, c. Koku-
HO, YII.
CoBerckas, 1.2a

Y4eOHble ayau-
TOPHUH IS TPOBE-
JICHUSI TPYIIIOBBIX
W MHIUBUIyallb-

OcHoBHOe 000py10BaHNE U TEXHHYECKHE CPeACTBA 00yYeHHUs:
Cnenunanu3upoBaHHas MeOelb, TOCKa HacTeHHas, kKadeapa, pabo-
4yee MECTO MPENoJaBaTels.

XapakTepucTHKa ayTUTOPUH: KOMIIBIOTEPHBIN KJacc Ha 8 paboumx

243365, bpsn-
CKas 00J1acTh,
Brironnuckuii
paiioH, c. Koku-
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HBIX KOHCYJIbTA-
LM, TEKYIIEro

KOHTPOJISI U MPO-
MEKYTOYHOM aT-
tectammn: 3-310

MCCT C BBIXOZOM B JIOKAJIbHYIO CCTh U I/IHTepHeT, K 3JICKTPOHHBIM
y4eOHO-METOIUYECKUM MaTepuaiaM U JIEeKTPOHHOU nHpOopMalu-
OHHO-00pa30BaTEIBLHOMN Cpejie.

JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHue:

OC Windows 10 (Kontpakt Ne0327100004513000065 45788 ot

HO, YII.
Coserckas, 1.2b

28.01.2014). Cpok aeicTBuUs JTUIEH3UA — OECCPOTHO.

Oducueriit maker MS Office std 2016 ([Jorosop Tr000128244 ot
12.12.2016 ¢ AO CodrJlaiin Tpeiiax) Cpok n1elCTBHS JIUIICH3UN —
OeccpouHo.

AutoCAD 2010 (Ceputinsbrit Ne 351-79545770) Cpoxk aeiicTBus
JTUIEH3UU — OECCPOYHO.

MATLAB R2009a (JIunenzust 603081). Cpok neicTBUS JTUIICH3UH
— 6eccpouHo.

Microsoft Visual Studio 2010 (KonTpaxkt 142 ot 16.11.2015). Cpok
JENCTBUS IMLIEH3UU — 0€CCPOYHO.

Microsoft Windows Defender (KonTpakr
Ne(0327100004513000065 45788 ot 28.01.2014). Cpok neicTBus
JUICH3UH — OECCPOYHO.

JInneH3MOHHOe MPOrpaMMHoOe o0ecrieueHue 0TeYeCTBEHHOT0
MPON3BOJCTBA:

KOMIITAC-3D (Cy6nunensuonnsiii foropop NeMII-19-00205 ot
07.05.2019)

8. OBECIIEYHEHHUE OBPA30BATEJIbHOI'O IPOLECCA AJI51 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 31I0POBbSA U UHBAJIMIOB

® IS CJCIBIX U CIIA00BUISIINX:
- JeKiuu opOPMIISIOTCSI B BUE DJICKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C IMOMOIIBI0 KOMIIbIOTEpa
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHEIM 00CCIICUCHUEM;
- TIMCbMEHHBIC 3aJ]aHMsI BBIMOJHSIIOTCS Ha KOMITBIOTEPE CO CIEIUATU3UPOBAHHBIM MPOIPAMMHBIM
o0ecrieueHneM, WIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;
- JUTSl BBITTOJTHCHUS 3aJIaHUSI TIPU HEOOXOTUMOCTH TIPEIOCTABIISICTCS YBEIIMYUBAIOIIEE YCTPOHCTRO;
BO3MOXKHO TaKKe UCIOJIb30BaHUE COOCTBEHHBIX YBEITUYUBAIOIINX YCTPOUCTB;
- MIUCbMEHHBIC 3aJIaHUsT OPOPMIIIOTCS YBEIMUECHHBIM IPU(TOM;
- DK3aM€H U 3a4€T MPOBOJISATCS B YCTHOUM (hopMe UITU BHITIOTHSIOTCSA B MTUChbMEHHON (popme Ha KOM-
BIOTEpE.

® IS TIYXHX M CJIa0O0CTBIIIAIIHX
- JIeKIIMU 0OPMIISIIOTCS. B BUJIE IIEKTPOHHOTO JOKYMEHTA, MO0 MPeI0CTaBISIeTCs 3BYKOYCHUINBA-
IOIIas anmapaTypa HHIABUyaTbHOTO MTOJIb30BAHHS,
- MIICbMEHHBIE 3a/IaHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH opMe;
- 9K3aMeH W 3a4€T MPOBOIITCS B MUCBMEHHOW (OpMe Ha KOMITHIOTEPE; BO3MOXKHO MPOBEICHHUE B
dbopMme TecTupoBaHHs.

e JUIS JTUI] C HAPYIICHUSMU OITOPHO-/IBUTATSIBHOTO arrapara:
- JeKUU 0(pOPMIIIOTCS B BHJIE 3JICKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C ITOMOIIBI0 KOMIThIOTEpa
CO CIEIUATM3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;
- MUChbMCHHBIC 3a/IaHUS BBITOIHIIOTCS HA KOMIIBIOTEPE CO CIICIHATU3UPOBAHHBIM MTPOTPAMMHBIM
obecreueHueM;
- K3aMEH W 3a4€T MPOBOJIATCS B YCTHOM (hOpME HMITU BBHITIOJIHSIOTCS B TUCBbMEHHON (popMe Ha KOM-
nBIOTEpE.
[Tpr HEOOXOMUMOCTH MPETyCMATPUBACTCS YBEITMUCHUE BPEMEHH JJIS TTOJITOTOBKH OTBETA.
[Tpouenypa mpoBeneHUs MPOMEKYTOUHOW aTrTecTallud JUIs OOYdYalolUXCs YCTaHABIUBAETCS C
yUETOM WX WHAWNBUAYUIBHBIX INCHXO(U3HUECKHX OcoOeHHOCcTel. [IpomekyTodHasi arrecTtarus
MOJKET MPOBOAUTHCS B HECKOIILKO JTAIOB.
[Ipm TpoBeeHMHM TIPOICIYpPHl OICHWBAHUS PE3YALTaTOB OOy4YEHUS IPeaycMaTpUBACTCS
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UCIIONB30BAaHUE TEXHUYECKHX CPEICTB, HEOOXOAWMBIX B CBS3U C HWHIUBUAYAIbHBIMU
0COOCHHOCTSIMU OOYYaIOIIUXCSl. DTH CPEICTBA MOTYT OBITh MPEIOCTABICHBl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPEACTBA.
[TpoBeneHre mpoueaypbl OLEHUBAHUS PE3YIbTaTOB OOYYEHHUS IOMYCKAeTCs C HCIOJIb30BAaHHEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.
OO6ecneunBaeTcs A0CTyN K HHPOPMAIMOHHBIM U OuOIrorpadudecKuM pecypcam B cetu MHTepHeT
JUIS KaXJ0ro oOydaromierocss B popmax, aJaiTHPOBAHHBIX K OTPAaHUYEHHSIM HX 3I0POBbSI M BOC-
npUATUS HHOOPMAIIH:
o JUISL CJICTIBIX U CITA0O0BUISIIUX
- B ICYaTHON (pOpME yBETUUEHHBIM HIPHUPTOM;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;
- B hopme aynuodaiina.
o JUIS TIYXHX M CI1a0O0CIBIIIAIIHX
- B Ie4aTHou dopme;
- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.
o JUTsE 00YYArOIIUXCS ¢ HAPYIICHUSIMU OMOPHO-IBUTATEIBHOTO arapara:
- B Ie4aTHOU opMme;
- B (hOpMeE IIIEKTPOHHOTO JJOKYMEHTA;
- B (popme ayauodaiina.
V4eOHbIe ayTUTOPUHU ISl BCEX BUJIOB KOHTAKTHON M CaMOCTOSITEIIbHON pabOoThI, Hay4Hasi OUOIHO-
TEKa W WHBIC TTOMEMICHUS Ui 0OyYeHHs] OCHAIEHBI CIICIHAbHBIM 000pYyIOBaHUEM U y4eOHBIMH
MECTaMU C TEXHUYECKUMH CPEICTBAMH O0Yy4CHUS:
° JUIS CJIENBIX U CIIA00BUIAIINX
- DIIEKTPOHHO-ONTHYECKOE YCTPOWCTBO AocTyna K mHpopmauuu g juy ¢ OB3 npennaznaveHo
JUISL YTEHUS] K IPOCMOTPa H300pKEHUH JIFOIbMH C 0CIa0JICHHBIM 3PCHUEM.
- CIIeUATM3UPOBAHHBIN MPOTrPAMMHO-TEXHUYECKUN KOMIUIEKC /Ui caaboBHIAMINX. (aynuTopus 1-
203)
o JUIS TIYXHX H CITa00CIBIIAIINX
- aBTOMATH3MPOBAHHBIM pa0OYMM MECTOM IS JIIOACH C HApyIICHHEM clyXa U clabocibliia-
11706
- AKyCTUYECKHI YCUIIUTENb U KOJIOHKH;
- UHIUBUAYATbHBIE CHCTEMbI YCUIICHHUS 3BYKa
«ELEGANT-R» mpuemnuk 1-cTopoHHEH CBs3M B quana3oHe 863-865 Ml
«ELEGANT-T» nepenatuuk
«Easy speak» - WHIyKIMOHHAsI METJsl B IUIACTUKOBOM OIUIETKE JUIsi OSCIPOBOIHOTO MOJI-
KIIFOUEHUS YCTPONCTBA K CIIyXOBOMY ammapary cladoCibIIIamniero
Muxkpodon nerinunsbiii (863-865 MI'r), Hengda
MuxkpodoH c oronosseMm (863-865 MI'n)
- TPYIIIOBBIE CHCTEMBI YCUIICHUS 3BYKa
-ITopratuBHas ycTaHOBKa OECIPOBOIHOM mepeaayu HHPOPMAIHIH .
o JUTsE 00yYarOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-/IBUTATEIHHOTO arapara:
- IePEIBIKHBIMHE, PETYJINPYEMBIMH dproHoMuYeckuMu napramu CHU-1,
- KOMIIBIOTEPHON TEXHUKOMN CO CIIEUAIbHBIM IPOrPAMMHBIM 00€CTIEYEHUEM.

14



Hpunoxenue 1

®OH/I OHEHOYHBIX CPE/ICTB

10 JUCLUILINHE

MaTepnaHOBeneHne H TEXHOJIOI'ndd KOHCTPYKIIMOHHBIX MaTepHuaJjioB

Hanpasnenue noarotoBku: 35.03.06 Arpounxenepus
[Tpoduns Texunueckuii cepsuc B AIIK

KBamuduxkanus (cteneHs) BeIycKHUKA: bakamasp

®dopma oOydeHus: OUHasi, 3a04Has

Bpsanckas o0nactb

2021
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1. TTIACITOPT ®OHJJA OLHEHOYHbBIX CPEICTB
Hampasnenne noarorosku: 35.03.06 ArpourkeHepus
[Ipoduns: Texunueckuii cepsuc B ATIK

JucturumHa: «MarepuanoBeieHHe U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MaTepHalioB
dopma IPOMEKYTOYHOHN aTTECTAIMH: 3a4eT, IK3aMCH

2. [IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI 1

OTAIIbI UX ®OPMHWPOBAHUA

2.1. Komnerennuy, 3akpemnénnsie 3a qucuumizoi OITOIT BO.
N3zyuyenne qucruminHbl «MaTepranoBeieHHEe H TEXHOJIOTHA KOHCTPYKIIMOHHBIX MaTEpHaIOB)» HAIPaBJICHO Ha
(hopMHPOBAHUH CIIEAYFONINX KOMIICTCHIIHH!

Komnerenmus
(K01 1 HAMMEHOBAHNE)

WNHaukaTophl JOCTUKEHUSI KOMIIETEHIUI
(Ko 1 HAMMEHOBaHNE)

PesynbraTel 00y4ueHus

Ob6menpodeccrnoHabHBIE KOMITETCHIINH

OIIK-1 Cnocoben pemathb
TUTIOBBIE 3ama4d Tpodec-
CHOHAJIbHOW JIeSATEIbHOCTH
HA OCHOBE 3HAHUI OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKUX, €CTECTBCHHOHAYY-
HBIX ® oOmienpodeccuo-
HaJIbHBIX JUCILUITIINH C
npuMeHeHueM HuH(OpMa-
IIAOHHO-

KOMMYHUKAIIMOHHBIX TEX-
HOJIOTUH

OIIK-1.1. [lemoHCTpHpyeT 3HAHHE OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX, ECTECTBEHHOHAYYHBIX M OOIIEnpo-
(heccnoHaNBHBIX AUCIMIUINH, HEOOXOIMMBIX JUIS peIe-
HISI THITOBBIX 3a7a4d B 00JIACTH arpOWH)XEHEPHH.

3HATB: OCHOBHBIE 3aKOHBI MaTEMAaTH-
HMECKMX M ECTECTBEHHBIX HAyK, HE0O-
XOOVMBIX NJIsl PEIIEHHs THUIOBBIX 3a-
mad  mpodecCHOHATBHON  IeATETHHOA|
CcTH;

YMeThb: aHaIU3MPOBATh OCHOBHBIE
3aKOHBI MATEMAaTUYECKUX U €CTECTBEH-
HBIX HayK;

BJIaeTh. CIIOCOOHOCTBIO JEMOHCTpa-
MY 3HAHUI OCHOBHBIX 3aKOHOB MaTe-
MaTU4YECKUX U €CTECTBEHHBIX HAYK
HEOOXOANMBIMHU AJIS PELICHHS THITO-
BBIX 33724 ITPOQECCHOHANBHON JIes-
[T€NBHOCTH.

OIIK-1.2. Ucnonp3yeT 3HAHUS OCHOBHBIX 3aKOHOB Ma-
TEMAaTHYECKUX W ECTCCTBEHHBIX HAyK JUIA pEIICHHS
CTaHAAPTHBIX 33/1a4 B arpONH)XCHEPHN

BHATb: OCHOBHBIC 3aKOHBI MAaTCMaTH-
YCCKHUX M CCTCCTBCHHBIX HAYK, HE00-
XOAUMBIX I PCHICHUA CTAHAAPTHBIX|
3a/1a4 B arpOUHKCHEPUH,

IYM€Th. HCIOJIb30BaTh 3HAHUS OCHOB-
HBIX 3aKOHOB MaTCMAaTHYCCKHUX U €CTC-
CTBEHHBIX HAYK IJIA pCIICHUA CTaH-
[MapTHBIX 3a7a4 B arpOMH>XXCHEPUH,
BJIaA€Th. CITIOCOOHOCTHIO JAEMOHCTpPA-
MY 3HAHUW OCHOBHBIX 3aKOHOB MaTe-|
MAaTHICCKUX W CCTCCTBCHHBIX HAYK|
H€O6XOI[I/IMBIMI/I I pCHICHUS CTaH-
JAPTHBIX 3a/1a4 B arpOMHXXCHCPUHN

OIIK — 5. ToroB Kk yua-
CTHIO B TPOBEICHHU IKC-
NEpPUMEHTANBHBIX — HCCIIe-
JOBaHMH B mpodeccHo-
HaJIbHOH I€ATEIbHOCTU

OIIK-5.1. YuacTtByeT noJ pyKOBOACTBOM CIELMAIHNCTA
0oiee BRICOKOH KBAaM(UKAIIMA B IPOBEACHUH IKCIICPH-
MEHTaJIBHBIX HCCIICIOBAHNN B 00JIACTH arpOUHKEHEPHUH.

3HATB: CHCTEMY METOJIHMK BBIOOPa
MaTepHala u crioco0oB ero oopa-
0OTKH [UIs IOJTy4YEHHS CBOWCTB,
00ecreunBarOIMX BEICOKYIO HaIEK-
HOCTb JI€Tallu;

YMeTb: BEIOMpaTh MaTepHal U CIo-
co0BbI ero 00pabOTKH ISl ITOJTyYEHUsI
CBOWCTB, 00ECIICYMBAIOIIMX BBICO-
KYIO HaJIe)KHOCTb JETaJIH;

BJIa/IeTh. CIIOCOOHOCTBIO 00OCHO-
BaHHO BBIOMPATh MaTepHal JeTaneii
MaIlMH ¥ CIOCO0bI ero 00paboTkn
JUISl TIOJTyYEHUsI CBOWCTB, 0Oeceyn-
BAIOIIMX BBICOKYIO HaJIeKHOCTB Jie-
TaJIH.

OIIK-5.2. Mcnonb3yeTr KIaCCUYECKHE U COBPEMEHHBIE
METOBI HCCIIEIOBAHUS B arPOUHKCHEPHUU

3HATh: KJIACCUYECKUE U COBPEMEH-
HBIE METO/IbI HCCIICIOBAHUS B arpo-
MHXEHEePUH,

yMeTh: HCIOJB30BaTh B Mpodeccu-
OHAJILHOM KJIACCHYECKHE U COBpE-
MEHHBIE METOIBI HCCIIEJOBAHNUS,
BJIAETh:CIIOCOOHOCTHIO IPUMEHSTh
KJIACCUYECKHE U COBPEMEHHBIE Me-

TOJbI UCCIICAOBAHUA
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2.2. TIpouecc (popMupoBaHusi KOMIETEHIUI M0 JUCHHILUINHE «MarepruaioBeieHie U TEXHOIOTHsI KOHCTPYKIIMOH-
HBIX MAaTEPHATIOB»

No
- HanmenoBanue
pas- 3.1 hA H.1 3.2 y.2 H.2
pazznena
nena
Pasnen 1. MarepuaJioBeieHUe JIeK-
1 HUOHHBI KypC + +
Paznea 2. Meroabl H3roTOBJIEHUSA
2 3aroTOBOK H JeTaJieil JeKIMOHHbIH + +
Kypc
Pasnea 3. MarepuaJioBeieHue Jia-
3 GopaTopHBIii Kypc + + + + + +
Pasznen 4. MeToabl H3roTOBJICHUS
4 3aroTOBOK M JeTaJIeil JabopaTop- + + + + + +
HBII Kypc
CokpalleHue:

3. - 3HanHme; Y. - ymenwue; H. - HaBbIKH.

2.3. CTpyKTypa KOMIIeTeHIUii 110 IUCHUININHE (HAUMEHOBAHNE TUCIUIJIMHBI)

OIIK-1 CnocobeH pemiath TUIOBBIC 33aud MPO(ECCHOHATBHOMN ASITEIPHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB Ma-

TEMATHYCCKHX,

KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH

CCTCCTBCHHOHAYYHbBIX H 06H.[erOCI)€CCI/IOHaJ'ILHLIX AACHUIUIMH € [NPHUMCHCHUCM I/IH(I)OpMaI_II/IOHHO-

OIIK-1.1. leMoHCTpUpYyeT 3HAHUE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX, ECTECTBEHHOHAYYHBIX U 001IeNpo(ecCHOHATBHBIX

JHUCHUIIINH, HCO6XO}II/IMI>IX JJIA peICHUA TUIIOBBIX 3a71a4 B obJyacTu ArpOUHKXCHEPHU

3nHath (3.1) YwMmers (Y .1) Bmaners (H.1)

CITOCOOHOCTBIO

JIEMOHCTpaLu
OCHOBHBIE 3aKOHBI MaTeMa- 3HAHUHA OCHOBHBIX
TUYECKUX U €CTECTBEHHBIX -

aHaJIN3UpPOBATH J1aG0paTOpHBbIE 3aKOHOB MaTema J1aGopaTopHBIe
Hayk, HeoOxomuMmbix s | Jlekuuun OCHOBHBIE 3aKOHBI a6OTEL TUYECKUX U €CTe- a60TEI
pelIeHus TUIOBBIX 3a4ad | pa3/iesio | MareMaTHYECKHX M P Ne 1 CTBEHHBIX HAayK P Ne 1
o o o

npodeccronansHON  esi- | g No 1,2 €CTECTBEHHBIX 12) asnenos e 4, HEO0OXOTUMBIMH paszenos A2 4,
TEJIBHOCTH; HayK; JUIS peLIeHUs TH- 2

NOBBIX 3a7a4 IIpo-
(beccroHaIbHOM
JIEATELHOCTH.

OIIK-1 Cnocoben pemiath TUIIOBBIC 33aud MPO(ECCHOHAIBHON ASITEIbHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB Ma-

TEMATHYCCKHUX,

KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH

CCTCCTBCHHOHAYYHBIX U O6H.[CHpO(1)GCCI/IOHaHBHBIX JAUCHUIUIMH € T[PHUMCHCHUEM I/IH(I)OpMaI_II/IOHHO-

OIIK-1.2. Ucnonb3yeT 3HaHMsI OCHOBHBIX 3aKOHOB MaTeMAaTHUECKUX U €CTECTBEHHBIX HAYK JIJISl PEIIeHUs] CTaHJAPTHBIX 3a-

Jla4 B arpOMHXXCHEPUU

3nats (3.1)

Ywmets (Y .1)

Bnagers (H.1)

OCHOBHBIC 3aKOHbI MaT€Ma-
THYCCKUX U €CTCCTBCHHBIX
HayK, H€O6XOHI/IMLIX JUJIA
peuICHuA CTaHAApPTHBIX
3a1a4 B arpOMHXKXCHECPUHN

Jlekun
pasueno
BNel,2

HCIONb30BaTh 3Ha-
HUSI OCHOBHBIX
3aKOHOB MaTeMa-
TUYECKUX U eCTe-
CTBEHHBIX HaYK
JUTS pEIIeHUS
CTaHIAPTHBIX 3a-
J1ad B arpOMHIKe-
HEpHUn

nabopaTopHbIE
paboThI
pazmenoB Ne 1,
2

CIIOCOOHOCTBHIO
JIEMOHCTpAIHH
3HAHUN OCHOBHBIX
3aKOHOB MaTeMa-
THYECKHUX M eCTe-
CTBCHHBIX HayK
HEOOXOJUMBIMU
JUTSL PELICHHUS
CTaHIAPTHBIX 3a-
Jlad B arpoUHIKe-
HEPHUH.

nabopaTopHbIe
paboTsl
pazmenoB Ne 1,
2

OIIK — 5. T'0oTOB K y4acTHIO B IPOBEICHNH dKCIIEPUMEHTATBHBIX HUCCIIEIOBAHUHN B TPOPECCHOHATBHON AEITEILHOCTH
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OIIK-5.1. YyacTByeT 1ol pyKOBOJCTBOM CIIEIHaIicTa 00jiee BRICOKON KBATH(DHUKALMY B IPOBEICHAN IKCIIEP UMCHTATBHBIX

I/ICCHGHOB&HI/Iﬁ B o0yact ArpoOMHXXCHEPHHU

3uatb (3.1)

Yumers (Y .1)

Bmaners (H.1)

CHCTEMY METOAMK BEIOOpa
MaTepHaja U Clioco00B ero
00pabOTKHU AT TIOTyYSHHS
CBOICTB, 00€CIIEUNBAIOIINX
BBICOKYIO Ha/Ie)KHOCTb JIe-
TaJH

Jlexkiun
pasneno
BNe 1,2

BEIOMpPATH MaTepH-
aJl ¥ CII0coOBI ero
00paboTKH I
MOJTy4eHHS
CBOMCTB, obecIie-
YUBAIOIIUX BBICO-
KYIO HaJIe)KHOCTh
JeTaan

nabopaTtopHbie
paboThI
pasmernoB Ne 1,
2

CIIOCOOHOCTBLIO
000CHOBAaHHO BBI-
OmpaTh MaTepHa
aeTaney MalluH U
c1ocoObI ero 00-
paboTKH I TIO-
JyYCHUSI CBOWCTB,
00ecIeunBaroIux
BBICOKYIO HaJICK-
HOCTb JI€TAIH.

nabopaTopHbie
paboTHI
pasmernon Ne 1,
2

OIIK — 5. T'otoB K Y4acCTUIO B MPOBEACHUU SKCIECPUMCHTAJIbHBIX HCCJIEIOBaHUI B HpO(l)eCCHOHaHLHOfI JACATCIbHOCTH

OI1K-5.2. Vcronmp3yeT KIacCHIeCKre i COBPEMEHHBIE METO/IBI HCCIICAOBAHIS B arPOUH)K CHEPHH

3nats (3.1)

Yumers (Y .1)

Bnagers (H.1)

KIIaCCUICCKUE U COBPEMECH-
HBIC METOJBI UCCIICTOBAaHUA
B arpOMHXXCHCPUHN

Jlekun
pazneno
BNel,?2

HCIIOJIb30BaTh B
poheCCHOHATb-
HOH KJIaCCHMYECKUE
U COBPEMEHHBIE
METOJIBI HCCIIEIO-
BaHUA

nabopaTopHbIe
paboThI
paznemnoB Ne 1,
2

CIIOCOOHOCTELIO
HpI/IMeHHTb KJ1ac-
CHYECKHE U CO-
BPEMEHHBIE METO-
IIbI KCCIIEI0BAHUS

nabopaTopHbIC
paboTsI
pasnemnoB Ne 1,
2
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3.IIOKA3ATEJIU, KPUTEPUM OLIEHKW KOMITETEHLIVIA U TUITOBBIE KOHTPOJIBHBIE 3AJJAHU A
Kpurepun onieHkr KOMIETEHIIUN

IIpomexyTouHast aTTecTanusi CTYACHTOB 0 JUCUHUIUINHE «MaTepualoBeJIeHHe U TEXHOJIOTHsI KOHCTPYK-
[OHHBIX ~ MaTEepPHAalOB» IMPOBOJUTCS B COOTBETCTBHM ¢ YcCTaBoM YHuUBepcutera, Ilonoxenuem o ¢opme,
MEPHOJNYHOCTH M TOPSAAKE TEKYIIETO KOHTPOJS YCIIEBAeMOCTH M MPOMEXKYTOUYHOH aTTecTaly 00y4aroluXcs.
IIpoMekyTodHas aTTecTalus MO MUCIUIUIMHE «MaTepranoBeIcHHEe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MarepHa-
JIOBY» TPOBOJIMTCS B COOTBETCTBHUHM C YUeOHBIM IUTaHOM B 2 ceMecTpe (1 kypce ) B hopMe 3K3aMeHa U B 3 ceMecTpe
(2 xypce)B hopme 3k3amena. CTYACHTHI JOMYCKAETCs K SK3aMEHY (3a4eTy) IO AUCIUILTUHE B CIIyYac BHIOTHCHUS
UM y4eOHOTO IJIaHA MO JAMCIUILTHHE: BBINOJHCHUS BCEX 3aJlaHU M MEPOIPUATHH, MPEIyCMOTPCHHBIX pabodei

nporpaMMoﬁ JUCHUITIINHBI.
OHeHKa 3HAHUM CTYACHTa Ha 3JOK3aMCHE HOCHUT KOMILIEKCHBIM XapakTep, SABJIACTCA Oa/UIbHOM U
ONPENACIACTCA €ro:
= OTBCTOM Ha 3K3aMCHC,

= pe3yabTaTaM aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS 3HAHUS OCHOBHBIX HOH?[TI/IP'I;
= aKTHUBHOM pa60T0171 Ha MPAKTUYCCKUX U Ha60paT0pHI>IX 3aHATUAX.

3.1. OneHoOYHBIE CpeACTBa IS MPOBEACHUS IIPOMEXYTOUHOH aTTeCTAIINH JUCIUTUINHBI
KapTa oneHOYHBIX CpeaCcTB MPOMEKYTOYHON aTTECTAINHI TUCIIATUIHHEL,

MpoBOIUMO#i B (hopMe 3Kx3aMeHa(3aueTa)

OHHBIH KypC

PKEHUS IIpU CBapku. MaTepuanbl U ICTOYHHMKY [TUTA-
HIA.

Knaccudukarms ciocodboB cBapku. CriocoObl cBapKu
rutaBiIeHneM. CriocoObI CBapKH JIaBIEHUEM.
[TousiTHs 1 pU3MUECKHE OCHOBBI IIPOLIECCa PE3aHusI.
MaTtepuaibl, IpUMEHsIeMbIe JUIsl U3TOTOBIICHHUS JIe3-
BUITHOTO MHCTPYMEHTA.

BrnusiHue 371eMEHTOB peXXrMa pe3aHust Ha INIaBHYTO
COCTaBJIIONIYIO CHITYy PE3aHMs TIPH TOYEHHN
MeTajutopexyue CTaHKH ¥ paOOThI, BBIOIHSIEMbIC
Ha HHX.

CrienpaabHbIE METOIBI 00paObOTKN MaTeprajoB.

(OCHOBBI TEXHOJIOTHH MAIIUHOCTPOCHUA.

KonTpommpyemsie
WHAUKATOPHI OrneHouHOE
Ne Paznen KonTpommpyemsie THIaKTHYECKIE SAUHUIIBI (TEMBI,
n/n JUCHUIIINHBI BOITPOCHI) HOCTH)KeHHHV cpenctso (Ne
KOMITETEHITHIA BOIIpOCa)
(um UX 4acTu)
1 |MarepuajoBeaen [OOmmuMe cBeIeHHs O MeTaJUIaX. MeTarypruyeckoe OIIK-1.1, OIIK- [Bonpoc st
We JIEKIUOHHBIH  |[Tpou3BoAcTBO. [Ipon3BOACTBO YyryHa U cTaiu. 1.2, OIIK-5.1 Ppk3ameHa
Kypc CTpoeHHe U KpUCTAJUTU3AIHSI METaJlIOB. OIIK-5.2 Bompocs! Ha
Jledopmartust 1 pa3pyiieHue METAILIOB. 3adyeT u3 pasnena
CTpoeHHEe METaNTNYECKUX CIUIABOB U AHATPaAMMEI MaTepualoBee-
COCTOSTHUSI. HUE
TepMudeckas 00pabOTKa YIIepOIUCTHIX CTATICH.
KOHCTpYKIIMOHHBIC CTANN U IyTYHEI.
L{BeTHBIC CIUTABEI.
Hemertanmuaeckne MaTeprabl A TIACTMACCHI.
HanocTpyKkTypHbIE U KOMIIO3UTHBIE MaTepUaJIbI.
2 |Mertoabl u3roroB- (OCHOBEI TUTEHHOTO IPOW3BOJICTBA. OIIK-1.1, OIIK- [Bonpocs! s
seHust 3aroroBok [O0pabOTKa METAJUIOB TABICHUEM. 1.2, OTIK-5.1 pk3ameHa
W Aetajei Jeku- (CynHOCTh mporecca cBapku. Jedopmanuu u Hanpsi- OIIK-5.2 Bompocs! Ha

3adeT U3 paszjena
METOAbI U3T0-
TOBJIEHUS 3ar0-
TOBOK U JIeTaJIEN
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3 |MarepuasioBene- |(OnpelnesieHre TBEPAOCTH METaUIOB U cruiaBoB 1o Me- | OIIK-1.1, OIIK- [Bompocs! nist
HHe U TeXHoJiorus [Toxy bpuHens. 1.2, OTIK-5.1 px3amena
KOHCTPYKIMOH-  |OmnpezeneHne TBepI0CTH MaTepuanoB Merogom Po- OIIK-5.2 Bompoc Ha 3adeT
HbIX MAaTEPHAJIOB [KBEIIIA. 13 pasgena Ma-
saGoparopublii  [MHKPOCKOIMYECKHH aHAIN3 (ONTHYIECKAsT MUKPOCKO- TepUAIOBEACHUE
Kypc I1H51).

AHaIM3 AUarpaMMBbl COCTOSIHUS XKEJIe30- yIIICPOIH-
CTBIX CIIABOB.

MUKpPOCTPYKTYpPHBIN aHAJIHU3 YIIEpOIUCTBIX CTaJel B
[PABHOBECHOM COCTOSIHHM U X MEXaHUYECKHUEe CBOM-
CTBA.

AHaIIN3 MUKPOCTPYKTYPBI U CBONCTB YYT'YHOB.
Tepmudeckas 00paboTKa yriiepoucThiX cranei. OT-
DKHT, HOPMaJTU3anus, 3aKaka.

M3MeHEHHEe MEXaHUYECKUX CBOMCTB 3aKalIEHHBIX CTa-
JIel IpY OTIIYCKE.

CTpyKTypa 1 CBOWCTBA JIETHPOBAHHBIX U KOHCTPYKIIH-
OHHBIX CTaJICH.

[[BeTHBIC METAIUIBI M CIIABHI.

4 |Metoabl u3roros- M3rotoBieHue necyaHo-rauHUCTON mureiinon Gopmser | OIIK-1.1, OIIK- Bompocs! mis
JIeHHsI 3ar0TOBOK |10 Pa3bEMHON MOJIEIH. 1.2, OTIK-5.1 pk3ameH.

u geraJei 1a6o- |CrenuaibHble CIIOCOOBI JINTHS. OIIK-5.2 Bomnpocs! Ha

PATOPHBI Kypc

Br100p TeMIiepaTypHOTo pesKiMMa HarpeBa 3aroTOBOK
repen 00pabOTKON TaBICHHEM.

[IpoexTHpOBaHNE TEXHOJIOTHYECKOTO IIpoliecca H3ro-
TOBJICHUSI TOKOBKH.

3yyeHne o0OpyIOBaHUS U MaTEPHAIIOB JUIsl PYyYHOM
PIIEKTPOAYTOBOM CBapKHU.

3yuyeHne 31EKTPUYECKUX CBOMCTB CBAPOYHOM AYTH U
XapaKTEepUCTHK HCTOYHHUKOB €€ MUTAHUS.

M3y4yeHne ycTpoiicTBa M paboTh 000pYAOBaHUS LIS
ra30BOM CBapKU.

M3ydeHue CBOMCTB METAIIOB B CBAPHBIX COEIUHEHH-
SIX.

'TokapHbIe pe3Lpl.

'Y CTpONCTBO ¥ KNHEMATUYECKasi CXeMa TOKAPHO-
BUHTOPE3HOTO CTaHKA.

CBepiia, 3eHKepPbI, Pa3BEepPTKU.

Dpe3bl.

3MepeHne reoMeTpudeckrx MapaMeTpoB MPOTSIKEK.
HacTpolika TOkapHO-BUHTOPE3HOTO CTAHKA Ha Hape3a-
HUS pe3b0bI.

YCTpOHCTBO M HAacTpoilka JEIUTENbHOM TOJIOBKM Ha
HEIOCPEICTBEHHOE, IMpOcToe M Au(QepeHIHnanbHoe
(CIIO’KHOE) NeNICHNE.

3adeT U3 pasmuena
MCTOAbI U3T0-
TOBJIEHUS 3aro-
TOBOK U JIeTaJIel

KoHTposbHBIE BONPOCHI K 3a4eTy

1. Kpucramnmyeckoe CTpoeHHE METaJUIOB, BUIBI KPUCTAIUIMYECKUX PEIIETOK U MX XapaKTePUCTHKH.
2. MexaHn3M MpoIiecca KpUCTAUTH3AINH (AIII0TPOIHS, TOIUMOP(HU3M, KPHUCTAIITH3AINS YHCTOTO JKeIe3a).
3. Yaopyras u mactadeckas aeopmarius (HaKiIel, 3aBIECHMOCTb IIPOYHOCTH OT UCKaKEHUH KPUCTAIUTHIECKOH pe-

MIETKH).

4. CrnaBbl, B3aMMOJEHCTBHS KOMIIOHEHTOB B CIUIABaX.

5. JluarpamMMa COCTOSIHUSI KeJI€30yTIEPOUCTBIX CILIABOB.

6. CTpyKTypHBIE COCTaBIISIIOIIUE KEIE30YTIEPOAUCTHIX CIIIABOB.

7. Kimaccndukanus cranei coriaacHo IuarpamMMel.

8. Kimaccudukaryst 4yryHOB COTJIaCHO MarpaMmel.

9. Kimaccndukanus cranei B 3aBUCHMOCTH OT COZIEPKaHUs BPETHBIX TIPUMECEH.
10. Cranu 0GBIKHOBEHHOTO KauecTBa.

11. Bimsaue yriepoaa ¥ MOCTOSHHBIX IPUMECEH Ha CBOICTBA CTaJIeH.
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12. Cranm kadecTBEHHBIE H 0COOOBBICOKOKAYECTBECHHEIE.

13. Cranu kauyecTBEHHBIE KOHCTPYKIIMOHHEIE.

14. YUyryHs! (cepblii, KOBKHA, BEICOKOIIPOYHBIN), CTPYKTYpa U CBOHCTBA.

15. Tepmuueckast 06paboTKa (BUABI TEPMHUYECKON 00paOOTKH), TIONHBIH OTKUT.
16. Tuddpy3noHHBINA U peKPUCTAIIH3AINOHHBIA OTXKHT.

17. 3akainka.

18. Inarpamma M30TEpMHUYECKOTO TIPEBPAIICHUS ayCTCHUTA.

19. TIpokanuBaeMoOCTh CTaNeH.

20. Hopmanuzanusi.

21. Xumuko-TepMuueckas 00padoTka, IleMeHTalusl.

22. XuMHKO-TepMHUYecKas 00padoTKa, a30THPOBaHUE U [IHMAHUPOBaHHE

23. Knaccudukaruys craneil B 3aBUCHMOCTH OT COJIEp KaHHsl YIIIepoia U JETHPYIOIINX 3JIEMEHTOB.
24. Menp, CIUIaBBI MEIN C LIMHKOM.

25. ITomMmUITHAKOBEIE CIUIaBhI (0aO0UTHI).

26. ATIOMHHUH U €T0 CIUIaBHI, TEpMUIEcKas 00paboTKa.

27. CuryMuHBI 1 IpyTHE ATIOMHUHNCBBIE CIUIABBI U ()aCOHHOTO JIUTHS.

28. YcioBus IpOBEACHUS UCIIBITAHUN METAJIJIOB HA PACTSKEHUE.

29. Y napHast BSI3KOCTb.

30. XapaKTepUCTHKU MPOYHOCTH U TUTACTUIHOCTH.

BOl'[pOCbI K K3aMEHY

IIpenMer TEXHOJIOTUH MaTEPUAIOB.

JloMeHHOE TTPOM3BOACTBO.

CgoiictBa MetaiutoB. Kpucrammmueckue u amop¢nslie Tena. [lommmopdusm, aHu30TpOmIHS.
OO1mye MOHATHSA O JINTEHHOM IIPOU3BOJICTBE

KucnopoaHo-koHBEpTOPHOE IPOHU3BOJICTBO CTAIIH.

JedexTs! cTpoeHus! KPUCTAIUINYECKHX Tell. Jluciokanny.

W3zroToBneHne OTIMBOK B IIECYaHBIX (hOpMax.

DeMEeHTHl TOKapHOTO pe3iia.

. MapTeHOBCKO€ TPOU3BOJICTBO CTAIH

10. MexaH13M KpHUCTAUTH3aLUN METAIJIOB H CIIJIABOB.

11. Bugsl 1 XapaKTepUCTHKA JIUThS B METAIIMYECKHE (DOPMBI.

12. Cuutbl pe3aHusi ¥ MOIIHOCTh NIPY TOYeHWH. TeIUIOBbIC SBICHHS TIPH PE3aHHH M CMa304HO-0XJIOK/IAIOIINE KU/
KOCTH.

13. Ilpon3BoacTBa cTallM B AIIEKTpOIIedax

14. Xapaxrepuctnka Gpu3n4ecKix, XUMHUUECKHUX, TEXHOJIOTHIECKNX M MEXaHNYECKUX CBOMCTB METaJIOB.
15. MeToabI TOYHOTO JUTHS.

16. MI3HOC M CTOMKOCTD PEXYIIUX HHCTPYMEHTOB. MaTepHalbl A7t peXyIIuX HHCTPYMEHTOB.
17. Metoasl paHUPOBAHUS CTAICH.

18. Ympyras n ninactudeckas 1eopMainy, pa3pyieHne METauloB 1 CIUIABOB.

19. OcHoBBI 00pa0OTKK METAJUIOB JaBJICHUEM.

20. TIpou3BOAKUTEIILHOCTE M BEIOOP PEXKUMA PE3aHUsL.

21. Hakuer, BO3BpaT M PEKPHUCTAIITU3ALINSL.

22. O01ue CBeCHHS U BBl TPMHUUCCKOM 00Pa0OTKH JKEIe30yTIICPOAUCTHIX CITABOR.

23. Tlpokarka.

24. Knaccudukanus 1 0003HaUYCHUS METAJUIOPEKYIIUX CTAHKOB.

25. TBepOCTh M METOJIBI HCTIBITAHHUS HA TBEPIOCTD

26. OTKHT 1IepBOTO poJia.

27.Bonoyenwue.

28. [IpuBoapI Nepeiaun 1 JIeMEHTapHBIE MEXaHU3MbI METAIIIOPEXYIIUX CTAHKOB.

29. KoMmioHeHTHI 1 ()a3bl B CILIABAX JKEJIe3a C YIIIEPOIOM.

30. Hopmanu3zarusi.

31. IIpeccoBanmue.

32. 00paboTKa METaJIOB Ha TOKAPHO-BUHTOPE3HBIX CTAHKAX.

33. JluarpaMma COCTOSHHSI JKeJIe30-IIEMCHTHUT.

34. 3akanka craneil.

35. CBo0OO1HAs KOBKA.

36. O0paboTKa Ha CBEPIMIBHBIX M PACTOYHBIX CTaHKaX.

37. BausiHue yriepo/a U IMOCTOSHHBIX TpUMeceil Ha CBOWCTBA CTaJIeH.

38. OTryck 3aKkaJleHHOM cTany.

39. O0beMHas | JTMCTOBAS IITAMIIOBKA. 21
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40. O6paboTka Ha (hpe3epHBIX CTAHKAX.

41. Knaccudukanus yriaepoaucTeix craneit. CTann 0ObIKHOBEHHOTO Ka4eCTBa M KaYeCTBEHHBIC
42. OTxur BTOPOTO poja

43. dusndeckas CynIHOCTH poriecca cBapku. Kimaccudukamus.

44. YHuBepcaiabHbIEC JeTUTEIHHBIC TOJOBKH.

45. Ceprle 9yTyHBI.

46. HerpanuumoHHbBIE BU/IBI TEPMHYECKONW 00pabOTKH.

47. CyuHocTb crioco0OB CBapKH IUIABICHHEM.

48. O0paboTKa Ha CTPOTANBHBIX, TOJOCKHBIX M MPOTHKHBIX CTaHKAX.

49. CyiHoCTb JIETUPOBaHUS KeJIe30yTIIEPOJUCTHIX CIIIIABOB.

50. KoBkue 4yryHblI.

51. Py4nsie, TyroBble CIIOCOOBI CBAPKU

52. Cenenus o 3y0OHape3HaNH.

53. CymnaocTs mporecca mpon3BoacTBa crain. CocoOBI TPOM3BOJICTBA.

54. BEICOKOTIPOYHBIC UyTYHEI.

55. ABToMaTudeckas 1 MoifyaBTOMaTHIECKasi CBapKa 1o (IFoCcoM.

56. O6paboTka abpa3uBHEIMH MaTepHaIaMH.

57. CtpoutensHbIE CTANH.

58. VI3meHeHHs1 CTPYKTYpPhI U MEXaHUYECKUX CBOIMCTB 3aKaJICHHBIX CTaJeH MPH OTITyCKe.
59. AproHo-ayroBas cBapka BOJb(PaMOBBIM 3JIEKTPOIOM.

60. DnexTpoduznuecKue METO bl 00PabOTKH CcTaNCH.

61. Llenb 1 3a1auM JUCLHUIIIMHBI MaTepUaIOBEICHHE M TEXHOJIOTHSI KOHCTPYKIIOHHBIX MAaT€PUAJIOB U TEXHOJIOTHUS
KOHCTPYKLIMOHHBIX MaTepHaIOB

62. IlemeHTyeMBIC CTaIH.

63. Kparkas xapakTepucTUKa METOIOB MOJIyYeHHs OTIHBOK.

64.IIna3MeHHas cBapKa.

65. Yaydmaemsle cTamm.

66. [IpenMymniecTBO ¥ HEAOCTATKU KHCIIOPOIHO-KOHBEPTOPHOTO H MaPTEHOBCKOT'O CIIOCOOOB MPOU3BOACTBA CTAJIH.
67. I3MeHeHHe CTPYKTYPHI M CBOWCTB METAIMYECKHX CIUIABOB IPHU IUIACTHYECKOM JIe()OPMUPOBAHHUH.
68. "a3okucCI0pOHAS CBAapKa U pe3Ka METAJIIOB.

69. PeccopHO-TIpyKUHHBIC U TOAITHUITHUKOBBIC CTAIH.

70. MeTop! M3rOTOBJICHHS A€Talei XOJOAHBIM 1e(h)OPMUPOBAHUEM.

71. XapaKkTepucTHKa 3JIEKTPOIILIAKOBOM, JIEKTPOHHOIYIEBOM U JIA3€PHOU CBAPKHU.

72. TlapameTpsl pexxuma pe3aHus IIpH TOUSHHH, CBEPJCHUH U (hpe3epOBaHUH.

73. lncTpyMeHTaNbHbIE CTallk U MAaTePHAIBL.

74. DneKTpOKOHTaKTHAs CBapKa .

75. Ctanm co crienuaJbHbIMHA CBOWCTBAMU.

76. O6opynoBanue st 00padOTKH METAILIOB JaBIICHHEM.

77.T1opOIIKOBBIC U KEPaMHYECKHE MATEPHAJIbL.

78. CBapouHBIe MaTepUaIbl H 000PYIOBaHUE.

79. L{BeTHBIE METaUTBI M CIUIABBI HA OCHOBE TUTaHA U AIIFOMUHHS.

80. Cxembl 00paboTKH 1 KiaccuUKanus JBIKEHUI B IpoLiecce pe3aHust

81. [NonumepHbIe, KOMIIO3UIIMOHHBIE U HAHO MaTepHaJIbl

82. Crpoenue cBapHOro IIBa.

83. XapakTepucTrka CTpyKTyp YIJIepOAMCTIX 3aKaJCHHBIX U OTIYIICHHBIX CTaJIeH .

84. 1IBeTHBIE METAIIIBI U CIIJIABBI HA OCHOBE MEM M AJIFOMUHUSI.

3.2 Kpumepuu oyenxu 3HAHUTL CHYOEHN 08

3HClH1/lﬂ, YMEHUA, HABBLIKU cmydel—tma HA IK3aAMeHe oyernusaromcs OoYyeHKkamu. «OTIIMYHO»,
«XOPOIII0»,«yJOBJIETBOPUTEIHLHOY, «HEYJOBIETBOPUTEIHHOY.

,ZIJ'IH JO0ITyCKa K 3K3aMCHY HeO6XO}II/IMO BBITNIOJTHUTH U YCHICINHO CAATh OTYCTHI 110 BCEM HaGOpaTOpHBIM
paboTaM, BBEIITOJHUTH BECh 00BEM CAMOCTOSITEIBHON HHANBUyaIbHON paboTH (pedepar u camocTosTenbHast padbo-
Ta — 2 CeMeCTp) U UMETH MOJIOKHUTEITbHBIC OIICHKHU MPHU TEKYIIEM KOHTPOJIE (aTTECTAIUH ).

3uanus, ymenus, HAGbIKU CMYOEHMA HA IK3AMEHe OYEHUBAIOMCs OyeHKamu: «oTiaumdnoy - 13-15,
«xopooy - 10-12, «yI0BACTBOPUTEILHOY - 7-9, «HEYIOBICTBOPUTEIHLHOY - 0.
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3a4eT mpocTaBIsAeTCS:

- eCIIM CTYHEHT obJlajaeT 3HAHWSAMH IIPOrPAaMMHOTO MaTepHala, HpaBWILHO (GOPMYIHPYET OCHOBHEIC
HOHATHSA, NPUBOTUT MPUMEPHI; YYUTHIBACTCS TEKyIIas YCIEBAGMOCTb B TEUECHHE CEMECTpa NPH BBIIOJHEHHU
KOHTPOJIBHBIX paboT, pelIeHnH! 3a/1a4 ¥ TecTupoBaHue (5 6ayuioB);

3ader He MPOCTaBIsAETCS:

OI.[CHI/IBaHI/IC CTYACHTA HA 3a4€TC

- €CJIM CTYACHT HEBCPHO HAC€T ONPCACTICHHA, MMCCT OTPUUATCIBHBIC PE3yJbTaTbl HPU BBINMOJHCHUU

KOHTPOJIbHBIX pa60T, peuieHuu 3agay.

MHaukaTophl TOCTHXKEHUS] KOMIIETEHUIUN

PesyabTar
(OIIK-1.1, OIIK-1.2, OTIK-5.1 OTIK-5.2
3a4yera
«3a4TCHO» OOy4Jaronuiics IMMOKa3aJl 3HAaHUsS OCHOBHBIX IIOJIOKEHMI y4eOHONW IHUCIMIUIMHBI, YMEHHE pe-
(16 6amtoB)

[IaTh KOHKPETHBIC MPAKTUYECKUE 3aJ1a4H, MPEAYCMOTPEHHbBIC paboyeii mporpaMMoOi, OPUEHTH-

POBaThCS B PEKOMCHIOBAHHOM CIIPABOYHON JHTEpaType, YMEET IPABIIIbHO OICHUTH MOJIYICHA

HBIC PE3YJIbTAThI paACUYCTOB MJIHN SKCTICPHUMCHTA

«HE 3a4TEHO»
(0 6ay0B)

[Ipu oTBETE 06V‘IaIOH.[€l"OC$[ BBIABHUJIMCH CYIICCTBCHHBIC HDO6€J’ILI B 3HAHUAX OCHOBHBIX ITOJIO-

PKCHUI V‘IC6HOI>‘I JUCTTUTIIIMHBI, HCYMCHHUC C ITOMOINBIO NPENIOAAaBaTC/IA NOJYYUTh MPAaBHUJIBHOC

peIICHNe KOHKPETHON MPAaKTUYSCKON 3a1adyd W3 YKCIIa IPSAYCMOTPEHHBIX Da60‘1€ﬁ Iporpam-|

MOW y4eOHON IUCIUIIINHEI

OMeHueaHue cmyéenma HA 9K3aMeHe

Onenka

Bbanabl

WHankaTopsl ZOCTHKCHUS KOMITCTCHITHI
(OIIK-1.1, OIIK-1.2, OTIK-5.1 OIIK-5.2

«OMIAUYHO)

25-20

CTYACHT O6J'Ia,I[aCT FJ'Iy6OKI/IMI/I 1 NIPOYHBIMU 3HAHUAMU IPOTrPaMMHOI'0 Ma-
TCpHaia; IpU OTBETE IMMPOACMOHCTPUPOBAJ UCHECPIIBLIBAOLICE, MTOCICA0OBA-
TCIbHOC U JIOTUYCCKHU CTpOﬁHOG H3JIOKCHUC, IIPABUJIIBHO C(bOpMy.]'H/IpOBaJ'I
MMOHATHA U 3dKOHOMEPHOCTH 11O BOIIPOCY; UCIIOJIB30BAI IPUMEPHI U3 10-
[TOJTHUTEIIbHOI JINTEPATYPhI U IIPAKTHUKU; CACJIAT BBIBOJ IO U3JIaracMoOMy
MaTepHrally; 3Ha€T aBTOPOB — PICCJ'IeZ[OBaTeJ'IGfI Io I[aHHOﬁ HpO6J’IGMG

«xopouio»

20-15

CTyZeHT 00NagaeT JOCTaTOYHO TIOJNHBIM 3HAHHEM HPOrPaMMHOTO
Marepuana; €ro OTBET IIPEACTaBIsET T'PaMOTHOE W3JIOKEHHE YdeOHOTro
Marepuaia 10 CYyIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIH HETOYHOCTH B
(hOpMyTMpPOBaHMM TIOHATHH; TIPABWIBHO TIPUMEHEHBI TEOPETHYECKHE
[TOJIOXKEHH S, IOATBEPKACHHBIE IPUMepaMH; CAETIaH BBIBOJ

«yoosnemsopu
MeNbHOY

15-10

CTYIIEHT HWMeeT OOIIMe 3HaHWsS OCHOBHOTO Marepuaia 0e3 YCBOCHHS
HEKOTOPBIX CYIIECTBEHHBIX MOJIOKEHU; (POPMYTHUPYET OCHOBHBIE MOHATHUS
C HEKOTOpPOM HETOYHOCTBIO; 3aTPYNHSAETCS B IIPUBEJICHUU IIPUMEPOB,
[IOITBEPKIAIOLIUX TEOPETUUECKHE I10JI0KEHHUS;

«HEey0081emeo-
pUmenvHo»

CTYZIEHT HE 3HAaeT 3HAUMUTENIBHYI0 4YacTb IPOrpaMMHOIO0 MaTepHana;
TOIYCTHJI CYIIECTBEHHBIE OINMOKM B IPOIECCE W3JIOKEHHS; HE yMeeT
BBIJICTIUTH TJIABHOE M C/IEJIaTh BBIBOJ; NPUBOANUT OIINOOYHBIE ONPEIEIICHNUS;
00beM 3HAHWH HENOCTaTOYEeH ISl YCIEIIHOH JanbHeWIiedl ydeObl

mpodeccnoHaATLHOM NeATENbHOCTH

OcHOBHasi OIIEHKA, HIyIIass B BEAOMOCTb, CTYACHTY BBICTaBIIIETCS B COOTBETCTBHHM C OaJIIbHO-
pelTHHTOBOM crcTeMoil. OCHOBOM ISl OTIPEAETICHUS OIICHKU CIYXXUT YPOBEHb YCBOCGHUS CTYACHTaMU MaTepHala,
MPEAYCMOTPEHHOT0 JaHHON pabodel mporpaMMoi.

AxkTnBHas paboTa Ha MPAKTHYECKUXH JIAOOPATOPHBIX 3aHATHAX, a TAKXKE MPH BBIIIOJHEHUH CaMOCTOS-
TENBHOM paboThI (pedepar), oLeHUBaeTCs CIIEIYIOMUM 00pa3oM.
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AKXTHBHas paboTa Ha NPAKTHYECKUX 3aHATHAX OLICHHBAETCs NEeHCTBUTEILHBIM YUCIOM B HHTEpBaje ot 0
10 8 mo hopmyste:
IIp.axTHBH . ,
_ O1.aKTUBHOCTH = — 8(1)
[Ip.obmee
I'meOy. akmugnocmu - ONICHKa 3a aKTHBHYIO paboTy;
Ip.axmugn - KONNYECTBO MPAKTHYECKUX 3aHIATHUI 10 TPEIMETY, Ha KOTOPBIX CTYJCHT aKTUBHO
paborai;
I1p.obuee — ob1IEe KOTMYECTBO MPAKTUUECKHUX 3aHATHH 110 N3y4aeMOMY TPEIMETY.
MakcumanbHasi OLEHKa, KOTOPYI0 MOXKET IMOJYYHTh CTYJEHT 32 aKTUBHYIO paboTy Ha IPaKTHYECKUX
3aHATUSAX paBHa 0.
AxTHBHas paboTa Ha JJabOPATOPHBIX 3aHATUSAX YUUTHIBAET IPOLEHT BBINOJIHEHHS J1a00paTopHOi paboThI
1 3aIIUTY OTYeTa 1Mo Hell. OLeHnBaeTcs IeHCTBUTENFHBIM YHCIOM B HHTepBaie ot 1 no 3 mo ¢popmyie
Obmee KoM4IecTBO OAJUIOB, MOTYICHHOE 32 BBHIMOJHEHNE W 3aIIUTY JIAOOPATOPHBIX padoT (oTUeTa) MO-
JKET COCTaBIIATh 42 OanoB

WHaukaTopsl JOCTHKEHHU KOMIIETEHIIHI
OLICHKA (OIIK-1.1, OTIK-1.2, OIIK-5.1 OIIK-5.2

KOTIUYHO»

(3 Ganos)

Ha6opaTopH1>1e 3alaHus BBINOJHCHBI B ITIOJTHOM 061)eMe, TIPpUBCACH TCODGTI/I‘IGCKI/Iﬁ pPacycT u
000CHOBaHHE OPpUMCHCHHBIX MCTOJOB U CPCACTB

«XOpOIIOY
(2 6anna)

Ha6ODaTODHLIe 3aJaHus BBIMMOJHCHBI B ITOJJHOM 06T)CMC, HUMCHKOTCA HDO66J’II)I U HCTOYHOCTHU B
TCOPECTUYCCKOM pacyeTe UJIN B 000CHOBaHHE OPpUMCHCHHBIX METOAO0B U CPCIACTB

((YZ]OBJ'ICTBO“I/IT
€ILHO» JIaGopaTopHble 3aJaHMs BEIIOJHEHE! B IIOJHOM 00bEME, UMEIOTCS OLIMOKHA B TEOPETUIECKOM
(1 6amra) pacyere Uil B 000CHOBAHHU NPUMEHEHHBIX METOIOB M CPEJICTB

AKTHBHOCTb CaMOCTOSITEJIFHOIM paboTa mpeaycMaTpuBaeT Hamucanue pedepara U AOKIA Ha MpaKkTHYe-
cKoM 3aHsATHH. OLEHNBACTCS IEHCTBUTENLHBIM YnciioM B MHTepBaje ot 0 1o 5 o ¢popmyie

WNHauKaTopsl JOCTIKEHHS KOMITETCHITHI

Ouenka (OIIK-1.1, OIIK-1.2, OTIK-5.1 OIIK-5.2

«OTIHYHO» 1) MOJTHOE PACKPBITHE BOIPOCA.,

(5 GannoB) 2) YKa3aHUE TOYHBIX HA3BAHHUI M ONPEJIEICHUMN;
3) npaBuiibHAsS GOPMYITMPOBKA HOHATHI U KATETOPUN;
4) CaMOCTOSATEIBHOCTh OTBETA, YMCHHE BBOJUTHL M HUCIOJH30BATh COOCTBEHHBIE KiIAC-
cuukanuy ¥ KBATM(DUKALMK, aHAIM3UPOBATh U JENaTh COOCTBEHHLIE BLIBOJABI 10 PACCMAT-
pyUBaeMoii Teme;
5) HCIIOJIb30BAHUE JOMOJIHUTEILHON INTEPATYPhl M HHBIX MATEPHUAJIOB M JIP.

«XOPOIIOo»
1)

(4) HEJ0CTAaTOYHO IOJIHOE, 10 MHEHUIO IPENOAABATEIIA, PACKPBITHE TEMBL;
2) HECYIIECTBEHHBIC OIMOKN B ONPE/ICICHUN TIOHATHH, KAaTErOpUH U T.I1., KapAWHAILHO
HE MEHSIOUINX CYTb U3JIOKEHUS;
3) HCIIOIb30BaHUE yCTapeBIIel yueOHON IUTEpaTyphl U IPYTUX HCTOUYHUKOB;
4) HECIOCOOHOCTh OCBETUTH NPOOJIEMATHKY YI€OHOW IMCUUILIMHEL U JIP.
«YIOBJIETBOPUT
eITLHO 1) OTpa)XEHHE JINIIb OOUIEr0 HANPABJICHUS M3JIOKEHUs JEKIMOHHOTO Marepualla U Ma-
(3) Teprata COBPEMEHHBIX YICOHHUKOB;
2) HaJIMYUE JIOCTATOYHOI'O KOJIMYECTBA HECYIIECTBEHHBIX WIH OJHON-/IBYX CYIIIECTBEH-
HBIX OIMHOOK B ONpPEEICHUH NOHATHHA U KaTeTOPUA U T.11.;
3) HECIOCOOHOCTh OCBETUTH POOJIEMAaTHKY YI€OHOW AMCUUIIMHEL U JIP.
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«HEYJIOBJIETBOD
1) HEPACKPBITBIE TEMBI;
UTENEHOY

(0) 2) 00JIBII0e KOJUYECTBO CYIIECTBEHHBIX OUTHOOK;

3) OTCYTCTBHME YMCHHMH W HAaBBIKOB, 0003HAYEHHBIX BEIIIC B KAYECTBE KPUTCPUCB BbI-
CTaBJICHUA ITOJIOKUTCIBHBIX OLICHOK IP.

MaxkcuMaabHO€e YKCiI0 0aljIoB 3a aKTHBHOCTH MOYKET COCTaBIIATh — 55

C nenpio ONMEpaTHBHOTO U OOBEKTUBHOTO KOHTPOJSI 3HAHUH, B TOM YHCIIE HTOTOBOTO, pa3padOTaHbI rpa-
(bmaeckue TECThI MO Pa3INYHBIM pa3zenaM H TeMaM AUCIHIUINHEL.
TecTbl cocTaBiaeHBl Ha OyMa)kKHBIX M 3JIEKTPOHHBIX HOCHTEIX (KOMIBIOTEpHas Bepcus). B mpemmarae-
MBIX OJIOKaX TeCTOB HEOOXOIMUMO BEIOPATh IMPABIIIBHBIN OTBET: Ha OTaHKaX 0OBECTH KPY)KOUKOM, a HA MOHHUTOPax
KOMITBIOTEPOB Ha)KaTh KypCOPOM KHOIIKY MPaBHJIBHOTO OTBETa. B KOMIBIOTEPHON BEpPCHUH TECTHPOBAHMS COCTaB-
JIeHa TporpamMmMa, KoTopast 110 pe3yJbTaTaM OTBETOB YYaIlUXCsl OTIEPAaTHBHO BBIBOIAMT HA MOHHUTOP PE3YJIbTUPYIO-
IIyI0 OLEHKY 110 3HaHUSM JaHHOTrO paszena. COOTBETCTBHE MPOLCHTA MTPABWILHBIX OTBETOB B TECTE BBICTABIIsIE-
MOH OlLleHKe (KOMITBIOTEpHAsl BEpCHsl) 3aBUCHUT OT IPOLICHTA NPaBUIBHBIX 0TBeTOB. Onenkano 50% HeynoBiIeTBo-
putensHo; 10 70% ynosiaeTBoputensHo; 10 90% xoporo; Beie 90% oTiIudHO
Pe3ysbTaThl TECTUPOBaHHS OLEHUBAIOTCS JISHCTBUTEILHOM YHCIOM B HHTepBalie oT 0 10 4 o ¢popmyie:
_ Yncno npaBUIBHBIX OTBETOB .
- Om.tectup = 4(2)
Bcero Bompocos B Tecte
I'neOy.mecmup.- onieHKa 3a TECTUPOBAHHE.
Makcumanbrasa OLCHKA, KOTOPYIO CTYACHT MOXKET MOJIY4UTh 32 TECTHPOBAHUE PaBHA 4.

O1cHUBaHUE CTY/ICHTA 110 0ATbHO-PEHTUHTOBON CHCTEME JUCHUIUIAHBI « T€XHOJIOTHS PEMOHTA MAIIIAH:

O01mast oyenxa 3HaHUHN TI0 KypCY CTPOUTCSI TyTEM CYMMHPOBAHHUS YKa3aHHBIX BBIIIIEC OI[CHOK:

Ornenka = Onenka akTuBHOCTH + Om.tectup + On.okx3amen +O11.3aueTa

Beuxy sToro ofmias oneHka npenctapiseT codoit neiicreurensHoe uncio ot 0 mo 100. Otmmano - 100-
75 GammoB, xopomo - 74-50 6amoB, ynosiaeTBoputensHO - 50-25 6amnoB, He YIOBICTBOPUTENBHO - MEHBIIE 25
0aioB..

3.2. OHeHO‘IHLIG CpCACTBa AJid HPOBCACHMS TCKYLICTO KOHTPOJIA 3HAHHH 110 JUCHUIIIINHE

Kapma OYEHOUYHbLX cpe()cme mexKyujeco KOoHmpoJis 3HAHUL NO ducuunﬂuHe

Ne ni/n| Paznen aucumruinael | Kontposnupyemblie qunakrudeckue ein- [KoHTponupyeMsl Hpyrue olieHOUYHbIE

HUIBI € UHJINKATOPbI cpencTtBa**
JOCTIDKEHUS
. BUJI KOJI-BO
KOMITETCHIIUIH
(WM MX yacTH)
1 MarepuanoBenenue |O0mye cBenenns o Metamiax. Meran- |OIIK-1.1, OIIK- | Onpoc 1
JIEKIIHOHHBIA Kype |Typrudeckoe npousojcTso. [pous- (1.2 OIIK-5.1 pedepat 1
BOJICTBO UyT'yHa M CTaJIH. OITK-5.2

CTpoeHHe U KPUCTAIUIN3AIUS METAIIIOB.
Jleopmanus u pa3pymieHHE METaIIOB.
CTpoeHHe METATMYECKHUX CIIABOB U
JauarpaMmbl COCTOSHHA.

Tepmudeckast 00paboTKa yIriaepoIucThIX
crasei.

KOHCprKHI/IOHHHe CTaJii 1 YYT'YHBI.
[{BeTHBIC CTTABHI.

HeMmerannuueckue MaTepuaisl U

M1aCTMAaCCHI.
HaHOCTpYKTYpHBIE ¥  KOMIIO3UTHEIC
MaTepHabl.
2 MeToabl u3rorosJie- (OCHOBBI IUTEHHOTO MPOU3BOACTBA. OI1K-1.1, OIIK- | Onpoc 1
HUs 3aTOTOBOK U O0paboTKa METAIUIOB IaBJICHUEM. 1.2, OIIK-5.1 pedepat 1

neraJieii tekuuon-  [CyIIHOCTB Iporecca cBapku. Jledop-
HBbI Kypc Malluy M HaIIpsDKEHMs IIpU cBapku. Ma-




TepPHUATBl K UCTOYHUKHU TTHTAHUS.
Knaccudukanus crioco00B CBapKH.
Crioco0b1 cBapkH m1aBieHreM. Croco-
OBI CBapKH JTaBICHUEM.

[TousiTus U pU3MUECKUE OCHOBBI MPO-
[iecca pe3aHusl.

Marepuaibl, IPUMEHSIEMbIE IJIsl U3Tr0-
TOBJICHUSI JIC3BUIHOTO HHCTPYMEHTA.
BrsiHEe 3JIEMEHTOB PEXKUMa PE3aHUs
Ha TIAaBHYHO COCTAaBJISIONIYIO CHITY pe-
3aHUS MPH TOYCHUU

MeTammopexynue CTaHKU U PadOTHI,
BBITOJITHSAEMEIE HA HUX.

CrieraibHbIE METOIBI 00paOOTKH Ma-
TepHUaIoB.

OCHOBBI TEXHOJIOTUH MAITHHOCTPOCHHSI.

OIIK-5.2

MarepuajoBegenune
U TEXHOJIOTUsI KOH-
CTPYKIMOHHBIX Ma-
TepHuaJIoB Jiadopa-
TOPHBII Kypc

OrnpeneneHue TBEPAOCTH METAIUIOB U
CILUIaBOB 10 MeToay bpunes.
OrnpeneneHre TBEPAOCTH MaTEPUAIIOB
MeTooM Pokseina.
MHKpPOCKOITMYECKUI aHanu3 (onTuyde-
CKasi MUKPOCKOIIHS).

AHaJIN3 AUarpaMMBbl COCTOSTHHS KeJe30-
YIIIEPOAUCTBIX CILIABOB.
MUKpPOCTPYKTYPHBINA aHAIN3 YIIIEPOAU-
CTBIX CTaJIeil B pABHOBECHOM COCTOSIHUU
1 UX MEXaHUYECKUE CBOMCTBA.

/AHaJIM3 MUKPOCTPYKTYpPbI U CBOWCTB
YUyT'YHOB.

TepMudeckas 00paboTKa YIIepOIUCTHIX
ctaneil. OT>KUT, HOpMaTu3alus, 3aKal-
Ka.

lI3MeHeHne MEXaHUYECKUX CBOMCTB
3aKaJICHHBIX CTaJICH IIPU OTILYCKE.
CTpyKTypa U CBOWCTBA JISTUPOBAHHBIX
1 KOHCTPYKILMOHHBIX CTaJICH.

[{BeTHBIE METaJJIbI U CIUIABBI.

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

Ompoc

MeToabl H3rOTOBJIE-
HHUSI 3aT0TOBOK U
neraJjieii jaboparop-
HBIIKYypC

3rotoBneHne necyaHo-TIIMHUCTON
MUTEHHON (OPMEI IT0 pa3bEeMHOH MO/Ie-
.

CriennaibHbIE CIIOCOOBI JINTHS.

Br100p TemmepaTypHOTO pekuMa
HarpeBa 3aroTOBOK Tepes 00padoTKoH
TaBIICHUEM.

[IpoexTHpOBaHUE TEXHOIOTHYECKOTO
[poIiecca U3rOTOBIEHUS TOKOBKH.
l3yuenne 000pyI0BaHUS U MaTePHAIOB
T PY9IHOM 3IIEKTPOAYTOBON CBApKH.
3yueHne 21eKTpUIECKUX CBOMCTB CBa-
[POYHOM JTyT'M U XapaKTEPUCTHK UCTOY-
HIKOB €€ TIHTaHusl.

3y4yenue ycTpoicTBa 1 paboThl 000-
PYZOBaHUS JUIsl Ta30BOM CBApKH.
l13yueHne CBOWCTB METANIOB B CBap-
HBIX COCTUHECHUSAX.

ToKapHbIE pe3LblL.

'YCTpOHCTBO M KHHEMATHUECKasl CXemMa
TOKapHO-BUHTOPE3HOTO CTaHKA.
CBepia, 3eHKEPhI, Pa3BEPTKH.

Dpesbl.

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

Ompoc
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l3MepeHne reoMeTpUUECKUX MapameT-
[POB TIPOTSIKEK.

HacTpolika TOKapHO-BUHTOPE3HOTO
CTaHKa Ha HAape3aHUs pe3bObI.
'YCTpOHCTBO M HACTPOMKa AEIUTENBHOMN
TOJIOBKH Ha HETIOCPECTBCHHOE,
MpocToe " muddepeHnranbLHOE
(c10:kHOE) JeTIEHHE.

.1. KoHTpo/IbHBIE BONIPOCHI M 3a/1aHUS

Paznen marepuanoBenenne

. Kpucrannyeckoe crpoeHre METaJUIOB, BUIbl KPUCTAJUTMUECKUX PELIETOK U MX XapaKTEePUCTHKH.
. MexaHmu3M nporiecca KpUCTaIN3au (QJUIOTPOTIHS, HOMUMOP(U3M, KPUCTAITH3AINS YHCTOTO JKeJesa).
. Ynopyras u nminactuueckas nedopmanus (Hakien, 3aBUCUMOCTb IPOYHOCTH OT UCKaKEHUH KPUCTAJUINYECKOHN PELIETKN).
. CrinaBbl, B3aUMOZICHCTBHSI KOMIIOHEHTOB B CIUIaBaXx.

. Auarpamma cOCTOSTHHSA KeJIe30yTIIEPOAUCTHIX CILIABOB.

CTpyKTYypHBIE COCTABIIAIONINE XKEJIE30YTIEPOAUCTBIX CIIIIABOB.

. Kimaccndukanms cranei corimacHo TuarpaMmel.

. Kimaccuguxarnys 4yryHOB COTJIaCHO JUArpaMMbl.

. Kimaccuguxanust craneil B 3aBHCUMOCTH OT COAEPKAHHS BPEIHBIX IIPHMECEH.

. Cranu 0ObIKHOBEHHOTO KauecTBa.

. Biimstaue yrinepoza v HOCTOSIHHBIX TIpAMecel Ha CBOHCTBA CTaJlei.

. Cranu KauecTBEHHBIC U 0COOOBBICOKOKAUECTBCHHBIE.

. Cranu KauecTBeHHbIE KOHCTPYKIIMOHHBIE.

. UyryHsl (cepblii, KOBKHH, BEICOKOIIPOYHBII), CTPYKTypa U CBOHCTBA.

. Tepmuueckast 00paboTKa (BUABI TEPMUUECKONW 00paOOTKH), MOJIHBIN OTHKHT.

. Juddy3noHHbI 1 peKpUCTAIUTM3aAUOHHBIN OTHKUT.

. 3akanka.

. lnarpamMMa MU30T€pPMHUUYECKOTO NPEBPALICHHS ayCTCHUTA.

. [IpoxanmuBaemMocTh cTanei.

. Hopmanusarus.

. XUMHKO-TepMUYecKas 00paboTKa, IIeMEHTAITHSI.

. XMMHKO-TepMHUUecKas 00paboTka, a30TUPOBaHNE U [IMAaHUPOBAHHE

. Kitaccnguxkanus craneil B 3aBHCHMOCTH OT COJIep KaHHs YTIIePO/a H JISTUPYIOINX 3JIEMEHTOB.
. Menp, criiaBel MEIU C IIMHKOM.

. [MommmnHUKOBBIE CTIIaBbI (0a00UTHI).

. AJIFOMUHHH | €ro CIUIaBbl, TepMHYecKas 00paboTKa.

. CHUTyMUHBI ¥ APYTHE aTIOMUHUEBBIE CIUIABBI IS (PaCOHHOTO JIMTHSL.

. YcnoBus MPOBCACHUS HUCIIBITAHWM METAJIJI0B Ha PaCTsXKCHHUEC.

. YapHas BSI3KOCTb.

. XapaKTepl/ICTl/IKI/I MPOYHOCTHU U INITACTUIHOCTH.

WD NNDNDNODNDNDND /=== === = ==
SOV XJOOUNEWLWN—~,OOOINWNDAWLWND—O

Pazgen MeTo bl M3roTOBJIEHHS 3arOTOBOK U JIeTajleH

. Uto Ha3bIBAIOT JIUTEHHBIM IIPOU3BOJCTBOM

. Uro Takoe oTIMBKa

. VI3 xakux MatepuanoB U3rOTOBIIAIOT OTJIMBKU

. HazoBuTe OCHOBHBIE 3TalbI Mpolecca U3roTOBICHHUS OTIUBOK.

Iopsinok M3roTOBIEHUS TUTEHHON (HOPMBL.

. Uto BKIIIOUAET B c€0s1 MOJEIBHBIA KOMIIJIEKT

. TpeGoBaHus, NperbIBIIEMbIE K MOACIH.

. Uro Takoe ycanka

. Ycia0Bus, KOTOpbIe HEOOXOANMO YUUTHIBATh HPH W3TOTOBICHUH MOJAEIH.

. Marepuainsl [y U3TOTOBJIEHUS MOJIEJIEH U CTEPIKHEBBIX SIINKOB.

. Uro Takoe cTepyKHEBbIE 3HAKU

. Anst wero npegHa3HavdeHa MpeaAMOJIeNIbHAS UIUTA

. Kakyto posnb BBINOJIHAIOT OIOKU

. JlutaukoBas cuctema. OnpeneneHue.

. 15t uero nmpUMEHsIIOT CTEpKHEBBIE U (POPMOBOYHBIE CMECH

. Marepuainsl, 13 KOTOPBIX H3TOTOBIISIOT CTEPXKHEBBIE U (JOPMOBOYHBIE CMECH.
. Kakumu cBolicTBamMu TOJDKHBI 001a1aTh ()OPMOBOYHBIE U CTEPIKHEBBIE CMECH
. Kak pa3znensror ¢opMOBOUHBEIE CMECH 1T0 3HAUCHUIO

. Uem 06IMIIOBOYHASI CMECH OTJIMYACTCS OT €IMHOM U OT HAIIOJHUTEILHON

— e e e e = = O
O 01NN A WN—=O
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W3 kakux 37€MEHTOB COCTOMT JUTHUKOBASI CUCTEMA

Kak paboraeT nutakoyoBHTENb

Kakue crierpanbHbie criocoObI IUThs Bl 3HaeTe24. Uem onpenensieTcs BBIOOP crocoba CeualbHOTO JIUThS
Uro sBrsieTcst HanboJiee BXKHBIM JOCTOMHCTBOM CIIEIUATIBHBIX CIIOCOOO0B JIUTHS M IOYEMY
THbI KOKWIEH, NX UCTIOIb30BaHUE.

Kakue pakTopbl BIHSIOT Ha CPOK CITYKOBbI KOKHUIIS

TocneoBaTebHOCTD ONIEpaINii IPY 3aJTUBKE B METALINIECKHE POPMBI.

C 4yeM CBsI3aHO TOBBILICHNE MEXaHUIECKUX CBOHCTB OTJIMBKH IPH 3aJIUBKE B KOKMIIb

3 xakuX KOMIOHEHTOB COCTOUT 000JI0YKOBast (hopma

Kak monyuator 0605104k0BYyIO hopmMy

Kak ynansercs u3nunisss GopMOBOYHAsI CMECh ITPU OYHKEPHOM Criocobe

KakuMm crioco6oM ycTpaHSoT KOpoOiieHHe 000I0UKOBBIX (hopM

Yro Takoe BBIILIABIsIEMAst MOJIENb, €€ COCTAB

Kak rotoBsT hOpMBI O BBILIABIIEMBIM MOAEISIM?

Y naneHue MOJEIBHOIO COCTaBa U3 (POPMBL.

Uem obecrieunBaeTcsl BEICOKast TOYHOCTH OTJIMBOK IPH CIIOCO0E MO BBIMIABISIEMBIM MOIEISIM
OCOOEHHOCTH OTIIUBOK, H3rOTABINBAEMbIX JIUTHEM TOJT JaBICHHEM.

ManivHs! IS JTATHS 10 TaBJIeHUEM.

JIuThe mox aBlIeHHEM B MAIIMHE C XOJIOJHON KaMepou.

Kak popmupyercst OTIIHBKa MPH HEHTPOOESKHOM JTUTHE

[Touemy B IEeHTPOOEIKHOM MalIMHE C BEPTHUKAIBLHBIM BpAIllEHHEM HEJIb3s MOJIyYUTh OTIMBKH BbICOTOI Gosiee 500 mm?
Kak m3roToBISIIOT TPyObI METOIOM IEHTPOOEKHOTO JIUTHS

YeM 00BsICHSIETCS TOBBIIICHAE MEXaHUIECKUX CBONCTB OTJIMBOK, MOJYYSHHBIX CIIOCOOOM IIEHTPOOEIKHOTO JTUThS?
Yro Ha3BIBAIOT Je(OpMaIHeii

Haxknemn.

UYeM oTimaaeTcst XoJIogHoe 1e(hOPMUPOBAaHHE OT TOPSIETO

BrusiHe X0M0IHO# U ropsdeit negopmaliiu Ha CTPYKTYpYy.

Kak MeHsIFoTCs MeXaHW4eCKHe CBOMCTBA Mocie miacTuueckoro aedopmuporanus? OTBET MOSICHUTE TpaduKkoMm.
UeM 00BACHSETCS HAKIIETI METAJIOB

M3meHeHne pu3nyeckux CBOICTB IPH HAKIIETIE.

B gem 3akimrouaercs oTpunaTenbHOE BO3/IEHCTBHE HAKIIENa

BosBpar 1 nonuroHusanus.

TemmepaTypa mpoTekaHus BO3BpaTa U MOJIUTOHHU3AIHH.

Pekpucrammzanus. Temnepatypa peKprCTaIIH3anH.

@DakTOpbI, BIUAIOIINE HA PEKPUCTATLTH3ALHIO.

HazoBure Gopmyny ans onpeaeieHuss BpEMEHU HarpeBa

Bnustare 00paboTKH METayuIoB IaBICHHEM Ha CBOICTBA MaTepuana.

Pous HarpeBa 3arotoBok o 00paboTKy METaJUIOB JaBJICHHEM.

CBo0OoHAas KOBKA.

Bunsl cBo6oaHOM KOBKH. [IprMeHeHue.

[epeuncanuTs onepanyy CBOOOTHON KOBKH.

OcHOBHOE 000pyI0BaHUE KY3HEUHBIX [IEXOB. XapaKTepPHUCTHKA.

BcnomorarensHoe 000pynoBaHHe IPH CBOOOTHOM KOBKe.

CxeMa ¥ onrcaHue MTHEBMaTHYECKOTO MOJIOTA.

CxeMa ¥ onucaHue TUIPaBINIECKOTO mpecca.

OTaIbl TEXHOJIOTUYECKOTO MPOLecca KOBKHU.

IoHsTHS: IPUITYCK, TOITYCK M HAITYCK.

Mertoauka BEIOOpA IPUITYCKOB U JIOIYCKOB.

DopMyITsl IUTS pacyeTa Macchl IIOKOBKH M MacChl 3aTOTOBKH.

DopMyIbl 1715 pacyeTOB JUAMETpPa M JUIMHBI 3arOTOBKH.

ITpuHIMIEL, KOTOPBIE CIEAyeT COOMOAaTh NPU pa3paboTKe TEXHOIOTHH KOBKH.
Harpes 3arotoBoxk.

Bri60op 06opynoBanus 11t CBOOOIHON KOBKH.

Ilepeuncnure TpeGoBaHMs, IPEABbIBIAEMblE K HICTOYHUKAM ITUTaHUS CBAPOYHOMN JIyTH.
Knaccupuxanust HCTOUHUKOB IUTAHUS [0 POy TOKA M IO Ha3HAYCHUIO.

ITo kakuM npu3HaKaM KIacCUPUIUPYIOTCS UCTOUHUKH ITUTAHUS

Jns gero npeaHa3HayeH IPOCCENb

YcerpolicTBo TpaHc(hOpMaTOpOB € IPOCCETEM Ha OTIEIBHOM CEeplIeHHUKE.
VYerpoiicTBo TpaHCHOPMATOPOB € ApocceneM Ha 00IIeM CepaeUHUKeE.
YcrpoiicTBo TpaHc(hOpMaTOpOB C IMOABHKHON BTOPHYHON OOMOTKOM.
IIpunnun neficTBUsa cCBapOYHOI0O reHEpaTopa.

Y CTpOoRCTBO BBIIPSMUTES.

Kak perynupyercs cuia cBapo4HOro TOKa y BBIIPAMUTEIECH
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85. HazHaueHue ocuuiuIsLTOpa.

86. IIperMyliecTBa U HEOCTATKU UCTOUHUKOB IIEPEMEHHOIO TOKA.

87. IlpeumyrecTBa HCTOYHHUKOB IMIOCTOSIHHOTO TOKA.

88. CtpykTypa 0003HaueHHUs 3IEKTPOCBAPOYHOr0 000PYIOBAHUS.

89. IpusHaku Kaccu()UKAIUH IICKTPOJIOB.

90. YcioBus, IpeabsBIsSEMbIE K JIEKTPOAAM.

91. OynHKIMH, BRITOTHSEMBIE JIEKTPOTHBIM MOKPEITHEM. 92. COCTaBISIONINE SJIEKTPOIHOTO TTOKPHITHS.

93. Knaccuduxanus 371eKTpo0B.

94. OOBsCHHTE, TP KAKOW XapaKTEPUCTUKE NCTOYHUKA ITUTAHHS OYIET MOIICPKUBATHCS IOCTOSHHBIN PEKUM CBapKU U
YCTOMYUBOE FOPEHUE YT HU.

95. C kaKoif XapaKTepUCTHKOH ClieyeT NPUMEHITh HCTOUYHHIK TUTAaHMUs, €CIIM UMEET MECTO BO3PACTAIOIIasl XapaKTePHCTH-
Ka IyTU

96. OCHOBHBIE 30HBI CBAPHOTO COCTUHECHHUS.

97. O6pazoBaHHe CBapPHOI'O L1BA, BLINOIHEHHOIO CBAPKOI IIaBICHUEM.

98. UeM 00YCIIOBIICHO XapaKTEpPHOE CTPOCHHE CBAPHOTO IIIBa

99. O6pazoBaHue 30HbBI CILIABICHHS.

100. Pacmipenenenre Temmeparyp Mo CEYSHHIO CBAPHOTO IIBA.

101. 3ona Tepmuueckoro BiusiHUA. OCHOBHBIE YYaCTKU; MX pa3Mephbl, B 3aBUCUMOCTH OT CIIOC00a CBapKH.

102. CtpykTypHBIE H3MEHEHHS B 30HE TEPMUIECKOTO BIIHSHHUS.

103. Kakue ygactku 3TB umeror pemaroriee 3HaueHUe IPU OLIEHKE paboTOCIIOCOOHOCTH CBAPHOM KOHCTPYKIMU?
104. MeTos1 onpeieNIeHAsI CBOMCTB METaJlla B CBAPHOM COEAMHEHUH.

105. ITpu4uHbEl U3MEHEHUS TBEPAOCTH [0 CEYEHHIO CBAPHOIO COCMHEHUS

106. obpabaTsiBacMasi, 00pab0oTaHHAS TOBEPXHOCTH U MIOBEPXHOCTh PE3aHHsI

107. 'maBHOE IBMKEHUE PE3aHUs U JBIKEHHE TIOAaYH

108. HazoBuTe mIocKOCTH IS OTIPEIEIIeHUs YTIIOB pe3ia

109. Yto Ha3bIBaETCSI OCHOBHOI! IIOCKOCTHIO

110. Yto Ha3pIBaETCS MIOCKOCTHIO PE3aHUs

111. Yroxa 3aocTpeHusl, T1aBHbIH yroi B I1aHe, YToJl HAKIOHA INIaBHOM pexylei KpOMKY, IJIaBHAast 3a1HSs IOBEPXHOCTb,
BepIInHa pesna. OnpeneneHns 1 0003HaYeHHS

112. I'maBHBIH yro, BCIOMOTaTeIbHBIN YroJl B IIJIaHE, YIoJl pe3aHusl, BCIIOMOTraTelIbHasl 3aJHss IOBEPXHOCTD, IJIaBHAs
pexyas kpomka. OnpeseseHus 1 0003HaYeHUs

113. Kak BiusieT Ha mpotecc pe3anus ypennaenne yrinos U, U1 u [

114. Onpenenenue nepeaHero yria u yria pe3aHusl.

115. Yro ompenenser yroia HAKJIOHA TJIAaBHOHN PEXKYIIe KpPOMKH?

116. Yto 3aBucut ot cuibl PZ 1 kakue pacdeTsl IPOU3BOAAT C TOMOLIBIO ATON CHIIBI

117. lepeyrcnuTh CHIIBI pe3aHUst IPU TOYSHHH B H300pa3UTh HAIIPABICHHS MX JEHCTBHUS.

118. Kakue Tpu cepuu ONBITOB HAJ0 MPOBECTH, YTOOBI HAWTH 3aBUCUMOCTh CHIIBL PZ OT rityOHHBIL, TOJauu U CKOPOCTU?
119. T'paduueckuit MeTox 00pabOTKH IKCIIEPUMEHTAIBHBIX JJAHHBIX MIPH U3MEPEHHUU CHJIbI PZ

120. Kakoe HarnpapieHre MIUHEIS U 0Ja4y [TPU Hape3aHUU NPaBod pe3bObI?

121. Hanmmre ypaBHEHHE KHHEMaTHIECKOTo OalaHca ISl HACTPOWKHU MPH Hape3aHW! Pe3bObl.

122. Hanumre Gopmyity Honoopa CMEHHBIX KOJIEC IPU Hape3aHUU MOJYJILHOH pe3bObl

123. Yro Takoe MOy

124. Yro Takoe nuTY

125. KakoBo Ha3HaueHUE CBEPI

126. Ilepeunciaure OCHOBHBIE THUIIBI CBEPII

127. Ha3oBHUTE OCHOBHBIE JIEMEHTHI CIIUPAITBEHOTO CBEPIIA.

128. Ilepeunciure pexylue KPOMKU CIUPaIbHOTO CBEPIIA

129. YKaxuTe U3 4ero COCTOHT PEXYIasi YacTh CIIUPATBLHOTO CBEpiia

130. HazoBute yriel CIMpagbHOrO CBEpJIa U UX CPEHUE 3HAYCHUS

131. dafite onpeneneHne 3aAHETO yIia CIIMPAILHOTO CBEpIia

132. [Maifte onpeneneHune NEPEIHETO yIia CIIUPAIBLHOTO CBepia

133. Kak u3meHsieTcs nepeiHuii yroi ceepiia ot nepudepuu K neHTpy? B kakoii IiI0cKoCTH ero paccMaTpuBaroT?
134. Kak u3MeHsieTcs 3aJHAH yroi cBepiia oT nepudepun K neHTpy? B kakoi IIIOCKOCTH €ro paccMaTpHBaloT?
135. KakoBo Ha3HaueHUE 3eHKEpa

136. HazoBuTe OCHOBHBIE 3JIEMEHTHI 3€HKEPA U MX HA3HAUCHUE.

137. OcHOBHOE Ha3HAUYEHHE PA3BEPTKH

138. Knaccuguxanus pa3BepToK

139. Kak paznnyarot ¢pesst o Gopme

140. Kaxk pa3nuuaroT Gppessl 10 TEXHOJIOTHYECKOMY MPU3HAKY

141. Kak pa3nuuaroT ¢pessl 10 HallpaBJICHUIO 3y0a

142. Kak pa3znu4aroT (ppe3sl 10 KOHCTPYKIUH 3y0a ¥ CIIOCO0Yy KPETUICHHUS

143. Kakue Tums! Gppe3 NpUMEHSIOTCS 17151 00pabOTKU OTKPBITHIX IIIOCKOCTEH 1 Kakue U3 HUX HanboJiee NpOn3BOIUTEINb-
HEI
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144. Kakue Tunsl Gppe3 NpUMEHSIOTCS Ul 00pabOTKU YCTYIOB, 1a30B, KAHABOK U KaKUE U3 HUX HauboJee NpoU3BOAU-
TEJbHBI?

145. Kakue tumnsl ppe3 npuMeHsIoTCs 151 00paboTKK pe3b0 U Ha KAKUX CTaHKax

146. KakuM yriomMepoM HOJIB3YIOTCS Ul H3MEPEHHUS YIIIoB (hpe3

147. Kakue neranu oopabaTsiBaroTcst (hpe3epoBaHHEM C IPUMEHEHUEM JICIUTEIBHBIX TOJIOBOK

148. Ha xakoii yroi noBepHeTCs IIKUHENb FOJI0BKU IPOCTOTO AENEHHUS, €CIIU PYKOSATKY IOBEPHYTh HA OJUH 000POT
149. KakoBo Ha3HauYEHHE Pa3[BUKHOTO CEKTOPA JIMMOA JACTUTEIBHOM TOJIOBKH

150. Uro Ha3bIBaeTCS XapaKTEPUCTUKON JEIUTEILHON TOJIOBKU

151. Kak mpou3BoIuTCsl HEMTOCPEACTBEHHOE U MIPOCTOE JAeNieHNE Ha YHUBEPCAILHOM JEIUTEIbHON TOJIOBKE

152. Hanumute GpopMyity IpoCcTOro JeIeHus

153. Kak npousBoautcs audGepeHipaibHoe qefieHHe Ha YHUBEPCAJIbHOM ASTUTENBHOM TOJIOBKE?

5.2. Tembl nHCbMeHHBIX PadoT (pedepaToB)

1. CBoiicTBa MeTayuioB. YeM oHM 00YCIOBICHBI?

2. Knaccugukanys MeTaiioB U UX IPUMEHEHUE B HAPOJIHOM XO3siCTBE.

3. Kpucramungeckoe cTpoeHHe MeTauioB. CXeMbl OCHOBHBIX THIIOB KPUCTANIMUECKUX PEIIETOK, BCTPEUAIOIIUXCs Y Me-
TaJJIOB, XapaKTePU3YIOLIIE UX TapaMeTphl.

4. HecoBepIreHCTBa CTPOSHHMS pealbHBIX KPUCTAIUIOB METAIUIOB (BaKaHCHH, AUCIOKAIMH, OJIOKH) U UX BIUSHUE HA MeXa-
HUYECKUE U TEXHOJIOTHYECKUE CBOMCTBA METAJIIOB.

5. CymHOCTb SIBIIEHUSI aHH30TPOIINU CBOWCTB B KpucTauiax. [lomydeHnne u ucmonp30BaHne aHU30TPOITUU B METaJIIAX.

6. OcHOBHbIE 3aKOHOMEPHOCTH Ipoliecca KpUCTAUIM3aluY. BiusHue npuMeceit U yclloBUil oXJlaskAeHHs Ha IIPOLECC KpU-
CTaJUIM3AI[MH METaJIOB.

7. YcioBus NMOTy4SHUS. MEJIKO3EPHUCTON M KPYITHO3EPHUCTON CTPYKTYPHI IPU KPUCTAIIN3ALMY METANIIOB.

8. KpuBas oxnakaeHus Ui 4ucToro xene3a. CyIHOCTh aJUIOTPOITHUECKUX (MTOJMMOP(HBIX) MPEBPAICHUI METAIIIOB U
UX UCIOJIb30BaHNE (Ha JaHHOM IPUMEPE).

9. TepMoarHaMUUYECKHE OCHOBHI (ha30BBIX PEBPALICHUH B METAJIIAX.

10. Iponecc kpUCTAUTU3aLUY MeTaJUIa B U3J10XKHUIE. CXeMa CTPOCHUsS CIIMTKA CIIOKOMHOH CTasu.

11. ®usnueckne, XUMUYECKHE, MEXaHNYECKHE U TEXHOJIOTHUECKHE CBOMCTBA MeTaIOB. CITOCOOBI M3MEHEHHS STHX
CBOIICTB.

12. OCHOBBI AMCIIOKAIIMOHHOH TEOPHH IJIACTUYECKON AeopMaluu.

13. TIporiecchl, MPOUCXOAAIINE B METAIUIC TIPH YIPYTOH U TIACTHYECKOHN eOpMAITHH.

14. OcHOBHBIE MEXaHUUECKHE CBOMCTBA METAJUIOB U METO/IbI X OIPE/EIICHHUS.

15. TIporieccsl, MPOUCXOIAIINE P XOJIOAHON TIIACTUYECKOH AedopmMariu. BiusHue mmactuueckoit nepopmarmu Ha
CBOWCTBa MeTajlIa.

16. Iporeccsl, MPOUCXOISIINE TIPH TOPsTYer ITacTHIeCKol nedopmanun. BiusiHue ropsueii miactiudeckoi gedopmanun
Ha CBOMCTBa MeTallIa.

17. CyurHocTb AIBNIeHUs HaKJena. MI3MeHeHre CBONHCTB MeTajula M €ro CTPYKTYphI Ipu Hakuiene. [Ipumeps! ucronb3oBaHus
OTOI'O SABJICHUA.

18. CymrHocTb SBJICHNH BO3BpaTa U PEKPUCTAIUTU3AIMH, YCIOBHS UX MPOBEJCHUS U BIMSIHUE HAa CTPYKTYPY M CBOICTBa
METaJLIOB.

19. IonsTust: cucteMa, hasa, CTpyKTypa, KOMIIOHEHT, cIuiaB. [Iporeccsl, MPOUCXOISIINE TPU KPUCTAIUTU3AINH CILUIABOB.
20. Onucanye CTpOSHUsI KPUCTAIIIMIECKUX PEIIETOK TBEPABIX PACTBOPOB 3aMelleHUs U BHeApeHus. 1x cxemsl. IIpumepsl
TBEPJIBIX PACTBOPOB.

21. lnarpamma cocTosiHUS CIUIaBOB. TepMHUYeCKUil METOJ] TIOCTPOEHUS AUArPaMM.

22. JlnarpamMma COCTOSIHUS CIUIABOB Me/ib-HUKeNb. KpuBast oxmaxaeHus s cruiasa ¢ 25 % HUKes, aHaJIu3 ee ¢ IpuMe-
HEHUEM npasuna ¢as.

23. JlnarpamMma COCTOSIHUSI CIUIAaBOB CHCTEMBI Meb-HUKeNb. KpuBas oxnaxxnenus i ciuiasa ¢ 40 % HuKels, aHaius ee ¢
MPUMEHEHUEM TpaBuiia Qas.

24. lnarpamMMa COCTOSTHHSI CIUIaBOB MeAb-HHKeNb. OnpeelieHne coCcTaBa i KOJMIECTBEHHOTO COOTHOIIeHNs (a3 cruiaBa
¢ 30 % nuxens npu Temnepatype 1200C.

25. JlnarpaMma COCTOSIHUS CIUIAaBOB CUCTEMBI CBUHEL-CypbMa. KpuBas oxmaxneHus s crasa ¢ 50 % cypbMbl, aHanu3
ee ¢ MPUMEHEeHHeM TpaBuia ¢as.

26. [lnarpamma COCTOSIHHS CIUTaBOB CBHHEIN-CypbMa. COCTaB M KOJMYECTBEHHOE COOTHOMEHHUE (a3 cruiasa ¢ 60 % cypb-
MBI 1ipH Temneparype 350C.

27. JlnarpaMma COCTOSIHUS CIUIaBOB allOMHHUIT-Menb. KpuBas oxnakaenus 1uid cruiasa ¢ 4 % menu, aHaiaus ee ¢ npume-
HEHHEM npasuna ¢as.

28. JlnarpamMma COCTOSIHUS CIUIaBOB aTIOMMHUI-KpeMHU. KpuBast oxmaxneHus s criasa ¢ 8 % KpeMHHs, aHaJIu3 ee ¢
MPUMEHEHUEM TpaBuiia Qas.

29. lnarpamMMa COCTOSIHMS CIUIABOB aTIOMUHUH-KpeMHHH. COCTaB M KONNYECTBEHHOE COOTHOLIEHNe ¢a3 ciasa ¢ 5 %
KpeMmHus npu temmneparype 600C.

30. InarpaMMbI COCTOSIHUS CIIABOB, 00Pa3yIOIINX YCTOMYMBBIE XMMUYECKUE COCTUHECHUS. AHAIN3 UX TI0 TOYKaM, JINHH-
SIM 1 00J1aCTsIM.

31. lnarpamMmMa COCTOSIHMS CIUIABOB KeJIe30-yIIepoA. AHaIu3 ee 0 OCHOBHBIM TOUKaM, JIMHUSIM, obnactsam. Onpenene-
HUSI OCHOBHBIX CTPYKTYPHBIX COCTABIISIOIINX 3TOM JUarpaMmBbl. 30



32. JlnarpamMma COCTOSIHUSI CIUIaBOB CUCTEMBI JKEJIe30-YIIIepo/l, € CTPYKTYpHbIe cocTaBisitomye. Kpusas oxnaxaeHus
JUIs cTany Y8 , aHalu3 ee C IpUMEHEeHHeM IpaBuia ¢as.

33. JlnarpaMma COCTOSIHHS CIUTaBOB CHCTEMBI JKEeJIe30-yTIIepo, €€ CTPYKTypHbIe cocTapisttontue. Kpupas oxmaxxaeHus
JUIS 4yTyHa C coliepkanueM 3 % yriiepona , aHaJli3 ee C IPUMEHEeHHEeM npaBuia (as.

34. lnarpamMMa COCTOSIHHSI CIUIABOB CHCTEMBI XKeJIe30-YIIIepo; (asbl, CYNIeCTBYIOIIIE P PA3INIHBIX TEMIepaTypax, ux
orpeJieNIeHHs; 3HaYeHHEe OCHOBHBIX MEXaHUYECKUX CBOWCTB.

35. Knaccugukaiys 1 MapKHpPOBKa YIIICPOAUCTHIX CTael. BinsHIe TOCTOSHHBIX IPUMECel Ha CBOMCTBA CTaJIH.
36. BiusiHue yriepojia v MOCTOSHHBIX IPUMeceil Ha MEXaHUYeCKUe U TEXHOJIOTHYECKUE CBOMCTBA CTaNH.

37. CrabusnbHas 1 MeTacTaOWIIbHAS TUarpaMMBbl JKeJe30-yriepo 1. Pacnonoxenue ctabmibHbIX (pa3 Ha quarpaMme U 0co-
OeHHOCTH Ipoliecca rpadUTH3ALUH .

38. OTnmums o CBOMCTBAM M CTPYKTYPE CEPBIX, KOBKUX M BEICOKOTIPOYHBIX UyTYHOB. MapKHpOBKa U 001aCTh IPHUMEHe-
HUSL.

39. TexHOIOTHS MOTYYEHHS BEICOKOIIPOYHBIX YYyT'YHOB, HX CTPYKTYpPa, MApPKHPOBKa, CBOHCTBA, 00JIaCTh IPUMEH CHUSI.
40. TexHonorus nojay4eHus: GeppuTHOI CTPYKTYpbI KOBKOTO YYT'YHA, MAPKUPOBKA, CBOWCTBA, 00JIACTh IPUMEHEHUSI.

41. BiusiHre Ha CBOWCTBA CTaJH, MTOJIOKEHUE KPUTHYECKHUX TOUYEK, TPOKAINBAEMOCTh TaKUX JIETUPYIOIIUX 3JIEMEHTOB,
Kak: HUKeIb, XpOM, BOIb(dpaM, BaHAAUH, KOOAIbT, KpeMHHH, Maprasell.

42. MapxkupoBka neruposanHoil cramu o 'OCT. IIpumMeps! NpUMeHEeHHs KOHKPETHBIX MapOK JIETUPOBAHHOM CTallU B
MAaIIMHOCTPOEHHUH.

43. Knaccuguxanus JerMpoBaHHBIX cTallel 10 MUKPOCTPYKType. [Ipumepsl Mapok cTaseil cornacHo 3Toi kiaccuduka-
IIUM ¥ UX IPUMEHEHHE B MAIIMHOCTPOCHHUH.

44. Kuneruka o0pa30BaHHs 3epHa ayCTCHUTA IIPU HarpeBe JKeNe30yriIepoIUCThIX criIaBoB. "HacnencreenHas" u aeii-
CTBHTEJIbHAS BEJIMYMHA 3€PHA CTAJIH.

45. luarpamma U30T€pMHUUECKOr0 IIPEBPaleHHs ayCTeHUTa JO3BTEKTOMHON yriaepoauctoii cranu. IlepaurHoe npeBpa-
IIEeHUE ayCTECHUTA.

46. luarpaMmma U30T€pMHUUECKOTO IPEBPALCHHUs] ayCTEHUTa YBTEKTOUAHOHN yIiIepoJucTol cTanyu. MapTeHCUTHOE Tpe-
BpallleHHE ayCTEHUTA.

47. IlpeBparieHust aycTeHUTa Mpu uzorepmuueckoid Beigepxkke 700C, 650C, 550C u npu oxnaxaenuu 1o 20UJC co cko-
POCTBIO BBITIIE KPUTHIECKOH B cTaimm Y 8.

48. TeopeTuyeckoe U MPaKTUUECKOE 3HAUCHUE AUarpaMM H30TEPMUYECKOTO U aHHU30TEPMUIECKOT0 (TEPMOKUHETHUECKO-
r0) MpeBpalleHus ayCTeHNTa B CTalsix.-69

49. CoBpeMeHHas KiIaccUpHKaLMs BUIOB TeEpMUUECKoi 00paboTku. HazHaueHue kaxxa0ro BUA.

50. TexHOIOTHS TEPMHUYECKOI 00pabOTKK BasinKa quaMerpoM 15 MM, muHo# 100 MM, n3roToBieHHOTO U3 ctanu 40,
obecrieunBaroIas MaKCUMaIbHYI0 H3HOCOCTOHKOCTb.

51. TexHosorus TepMuyeckoii 00padboTku MeTyrika M8, u3roropineHHoro u3 craimm Y 10A

52. TexHOJIOTusl TEPMUYECKOi 00pabOTKM 3aKaJIEHHOTO MaNbla, U3TOTOBICHHOTO U3 cTanu 35, nuamerpom 30 MM, JUTMHON
90 MM, A7 TOJTy4EeHUS] MUHUMAaJIbHOM TBEPAOCTH

53. TexHousorusi TepMU4ecKoit 00padoTku Bana quameTpoM S0 MM, uiHOK 200 MM, H3TOTOBIICHHOTO W3 cTaiu 45, st
MOJTy4EHUS BSI3KOW CepALIeBUHBI

54. TexHOJIOTUsl TEPMUYECKOI 00pabOTKM 3yOuiia, U3roTOBICHHOTO U3 ctanu Y9A, nuamerpom 20 mm, 1umuHo# 200 MM.
55. Mapka yriaepoaucToil CTalu Uil H3TOTOBICHNS BUHTOBOM IIMJIMHAPHIECKON IPYKUHBI ckatus d = 2 mm, D =25 MM,
Ho = 60 mM. TexHomnorus ee TepMHUECKOH 00pabOTKH

56. Ha3zHauenue 1 TEXHOJIOTHS MOJTHON 3aKaJIKU M HU3KOTEMIIEpAaTypHOI0 OTIyCKa BaJla, U3TOTOBJIEHHOIO U3 cTayu 45.
57. TexHOIOTUU MPOBEACHUS ITOJIHON, HEMOJIHOM U M30TEPMHUUECKON 3aKaJIKU AeTalleil, U3rOTOBIEHHBIX 3 cTaiu 40.
CTpyKTypa 1 MEXaHUYECKHEe CBOMCTBA, TOIy4aeMble MOCIe KasKA0ro BHIa 3aKaJIKU.

58. CymHOCTb, IPEenMyIIecTBa, HEJOCTATKH M 00JIaCTh MPUMEHEHHS Pa3INYHbIX MPOM3BOJACTBEHHBIX CIOCOO0B 3aKaIKU
CTaJIH.

59. TeopeTuueckue OCHOBBI OTITyCKa, €T0 Pa3HOBHIHOCTH, HA3HAUCHUE U BIMSHUE HA CTPYKTYPY U MEXaHHYECKHE CBOM-
CTBa 3aKaJICHHOU CTaJIH.

60. OcHOBHBIE BUJIBI Ie(hEKTOB, BOSHHKAIONINX B PE3YIBTATE 3aKAIKU CTAJH, IPHIHHBI KX BO3HUKHOBEHUS U CITOCOOBI
NPEIOTBPALLEHUS.

61. Ot yero 3aBUCHUT MPOKATMBAEMOCTb CTaJel 1 KaK OHa OIpeensiercs?

62. CymHoCTb 00pabOTKH X0JIOJJOM 3aKJICHHBIX AeTajlel. IPOLECChl, MPOUCXOIANINE IIPH ATOM B CTaJIH, IPUMEPHI IPH-
MEHEHHUS.

63. KpaTkoe onucaHne TeXHOJIOTUH OBEPXHOCTHON 3aKaJIKH C HAarpeBOM TOKaMH BBICOKOM 4aCTOTHI IIEHKH CTAIBHOTO
KoJIeHYaToro Baja. IIpenMyInecTBa u HEZJOCTATKU 3TOro crocoda u 06JacTh ero NPUMEHEHUS.

64. CymHOCTb TEXHOJIOTUH BEICOKOTEMIIEPATYPHOIH TepMOMEXaHINYECKOI 00pabOTKH, IPOLECCOB, MPOUCXOISAIINX IPU
stoM. [Tomyqaemas cTpyKTypa U MEXaHHUECKHE CBOWCTBA CTalIH.

65. CyImHOCTb TEXHOJIOTUH HU3KOTEMIIEPaTypHOH TepPMOMEXaHNUECKOH 00pabOTKH, IPOLECCOB, IPOUCXOISLINX PU
stoM. [Tommyqaemas cTpyKTypa U MEXaHHYECKHE CBOWCTBA CTAJIN.

66. KpaTkoe onucaHue TeXHOJIOTHUECKOTO Ipoliecca [IeMEHTalluH JeTallel B TBepAOM KapOropHu3aTope U Iocieqyomen
TepMuueckoil 00paboTku. [Iprumeps! nCTI0NIb30BaHKS 3TOTO MpoLecca Uil KOHKPETHBIX JeTajleH.

67. KpaTkoe onrcaHie TeXHOJIOTHYECKOTO Mpoliecca ra3oBoil IEMEHTAIMU JeTalel 1 OCIeyIoIeH TepMUIecKoil 0Opa-
60Tku. O61aCcTh IPUMEHEHHUS.

68. KpaTkoe onrcaHie TeXHOJIOTHYECKOTO Mpoliecca a30THpoBaHus aetaieid. O0acTb NpUMEHEHUS.
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69. KpaTkoe onrcaHue TeXHOJIOTHYECKOT0 MPOoIecca XHUIKOTO IHaHUPOBAHUS JAeTallell, ero pa3HOBUIHOCTH, [TOCIIE] YIO-
HIyI0 TepMUYEcKyro 00paboTky. ObaacTh NpUMEHEHHSI.

70. CymHOCTh, pa3HOBHIHOCTH U 00JIaCTh IPUMEHEHUs 1] Py3MOHHON MeTaIIH3aIHH.

71. OcoOEHHOCTH TEXHOJIOTHH TEPMUUECKONH 00pabOTKH JIETMPOBAaHHBIX CTAJICH. -

72. BaustHAE CTPYKTYPHI U JIETHPYIOIIHNX 3JIEMEHTOB HA MEXaHMYECKHUE CBOMCTBA KOHCTPYKIIMOHHBIX CTaJIEH.

73. BiusiHue pa3inu4HbIX BUJIOB TEPMUYECKOH 00pabOTKU Ha CBOMCTBA KOHCTPYKIIMOHHOW CTAJIH.

74. XapakTepucTuKa cTanel, IpUMEHIeMBIX ISl U3TOTOBJICHUS IEMEHTYEMBIX JIeTaIeH.

75. XapakTepucTHKa CTaJlel, IpelHa3HAYeHHBIX JUIS U3TOTOBJICHUS JIeTallel, I0ABEPTraeMbIX yIy4IIEHHUIO.

76. OCHOBHBIE MTPENMYIIIECTBA JIETHPOBAHHBIX HHCTPYMEHTAIBHBIX CTaJIeH 110 CPAaBHEHUIO C YTIEPOAUCTHIMI. Mapku u
COCTaB CTaJIM JUI U3TOTOBJICHUS PEXYLIETO, IITAMIIOBOTO H U3MEPUTEIILHOTO HHCTPYMEHTA.

77. CBoiictBa ObIcTpopexyieit cranu P18. I'paduk pexxuma Tepmudeckoiit 00paboTKU 3TOM cTaan; 000CHOBaHUE OT/EINb-
HBIM OIepalIHsiIM 3TOTO Ipoliecca.

78. CocTaB, CTpoeHHE, CBOICTBA M HAa3HAYCHUE HEePKaBEIOIIUX cTajeid. OObICHEHHE BBICOKMX aHTHKOPPO3HOHHBIX
CBOMCTB HEP)KAaBEIOIUX CTaJICH.

79. CBolicTBa, 0COOEHHOCTH CTPYKTYPBI U CYITHOCTh TEXHOJIOTHH H3-TOTOBJICHHUS METAITIOKEPAMUIECKIX TBEPABIX CILIa-
BoB. Knmaccuduxanus, mapkuposka no 'OCT u 061acTb NpUMEHEHHS 3THX CILIaBOB.

80. CBoiicTBa, CTpOEHUE, IPUMEPHI IPUMEHEHHS JKapOIIPOUHBIX U JKaPOCTOMKUX CTajeH.

81. CpoiicTBa, CTPYKTYpa, MPUMEPHI IPUMEHEHHUS CILIABOB C OCOOBIMH TEIJIOBBIMU CBOHCTBAMHU.

82. CBoiicTBa, CTpyKTypa, IPUMEphl IPUMEHEHHSI U3HOCOCTONKUX CTalel.

83. CpoiicTBa, Mapku, TepMUIecKas 00paboTKa, CTPYKTypa MPYKUHHBIX CTAJICH.

84. CoBpemenHas xiaccudukanysa 1 Mmapkuposka 1o 'OCT natyneil. IIpuMeps! IpUMeHEHUs 9TUX CIIJIABOB B MAIIUHO-
CTPOCHHH.

85. CoBpemenHas xiaccudukanus 1 Mmapkuposka 1o 'OCT 6pons. Bua repmudeckoit 00paboTKU U U3MEHEHHUE [IPU 3TOM
ux cBoicTB. O0JIaCTh MIPUMEHEHHUS OPOH3.

86. CoBpeMeHHas Ki1acCU(PUKAIMA 1 MAPKUPOBKA aTIOMUHUEBBIX CIUIABOB, IPUMEPHI IPUMEHEHUS 3THX CIUIABOB B Mallll-
HOCTPOCHHUH.

87. TexHonorus TepMuueckoil 00padoTku 1eGopMUPYEMBIX aIIOMUHHEBBIX CILUIABOB U UX MIPUMEHEHHE B MAIIMHOCTPOe-
HHUH.

88. TexHoIOrMYECKUE U MEXaHUYECKHE CBOMCTBA JINTEHHBIX aJIOMUHUEBBIX CIUIABOB, TEXHOJIOTHS TepMUUECKON 00pa-
OOTKHU U IPUMEHEHHE B MALTHHOCTPOCHHH.

89. CoBpemeHHas ki1acCUpUKaIMI 1 MApKUPOBKA MarHUEBBIX CILIABOB. VX CTpyKTypa U MexaHuueckue cBoicTaa. Ilpu-
MepBbI IPUMEHEHUS.

90. TpeboBaHus1, NpeIbIBIIEMbIE K IOAMIUIHUKOBEIM cIulaBaM. CIIIaBbl, OTBEYAIOIUE 3TUM TPeOOBaHUAM, UX CTPYKTypa
u cBoicTBa. [Ipumepsl mpUMeHEeHus.

91. CocrtaB, CBOWCTBA, TEXHOJIOTHSI U3TOTOBJICHUS IOPOIIKOBBIX CIUIaBOB. O0IaCTh UX IPUMEHEHHUS.

92. Cxema JIUTEHHOro MPOU3BOJCTBA. 3HAYCHNE JIUTEHHOTO MMPOU3BOICTBA B ABTOTPAKTOPHOM H CEJIbCKOX03ICTBEHHOM
MAaIIMHOCTPOSHUH. DKOHOMUYHOCTh 3TOT0 IpoLecca.

93. OCHOBHBIE JIUTEHHBIE CBOMCTBA CIUIABOB M ITyTH MOJIYYEHHs OTIHBOK JIeTalei 0e3 1e(eKToB.

94. XapaKkTepUCTHKa HJIEMEHTOB MOJAEIBFHOTO KOMIUIEKTa, IPEAHA3HAYEHHOTO AJIsl U3rOTOBICHUS (YOPMBI U3 IIECUaHO-
TJIMHUCTBIX CMECEH.

95. CocrtaB, Ha3HAa4YEHHE, IPUTOTOBICHUE (POPMOBOUHBIX U CTEPHKHEBBIX MATEPHANIOB. XapaKTCPUCTHKA 3JIEMEHTOB JIUT-
HHUKOBOH CHCTEMBI, X Ha3HaY€HHE, Pa3HOBUAHOCTH, IPUMEHECHHUE.

96. N3rotoBneHue TUTEHHON GOPMBI JUTs TIOJTyYeHHs OTIIMBKH JeTalu u3 ceporo uyryna CUl15.

97. N3roroBneHue TUTEHHON (OPMBI JUIs TIOJTyUEHHS OTIMBKH JeTainu u3 natyHu JIN38Mu2C2.

98. M3rotoBieHue JIUTEHHON (GOPMBI LIS TTOTYIEHHS OTIMBKH ACTAIH 13 cHityMuHa AJI9.

99. U3rotoBieHue JUTEIHON (GOPMBI IS IOMy4eHHs OTJIMBKY AeTanu u3 6pon3sl bpA9XK3JL.

100. MzrororiieHue JUTEHHOM (HOPMBI TS OTYICHUS OTIUBKY JIeTann U3 KoBkoro uyryna K435-10.

101. U3rorosnenue IuTeiHON (HOPMBI AT IOJTyIEHUs OTIIMBKY JeTanu u3 ceporo uyryna CH18.

102. UzrororiieHue JUTEHHOW (HOPMBI TS IOJTYICHHUS OTIUBKH JIETATH U3 BBICOKOMPOUYHOTo uyryHa BUS50.

103. U3rorosnenue JUTEHHON (HOPMBI [T MOTy4EeHHsI OTIMBKYU JeTaly u3 ceporo uyryna CH30.

104. UzroToBnenue uTeHOI HOPMBI ISl HOTYYSHHUS OTIMBKHU JeTaiy u3 Opon3sl bpA9Mu2J1.

105. U3rorosnenue JUTEHHON (HOPMBI AT OJyIESHUS OTIIMBKY AeTany u3 cramu 35J1.

106. Bugsl MammeHO# opMoBkH. [IpenmymiecTBa, HEAOCTATKH H 001aCTh IPU-MEHEHUS KaXI0TO BHJA.

107. CxeMBl 1 OIIMCaHUE MTOCIEA0BATEILHOCTH ONlepannii H3roTOBICHHUS 000T0UYKOBOM JINTEHHOHM (OPMBI KOHKPETHOM
Jerany npocreieil kongurypanuu. [IpeuMyiiecTsa 1 HEJOCTaTKU 3TOro crnocobda U 001acTh €ro NPUMEHEHUs. -

108. CxeMbl 1 OIMCaHUE MTOCIEA0BATEILHOCTH ONEPAii H3TOTOBJICHUS TUTEHHON (OPMBI IO BBHIIIABISIEMBIM MOJEIISIM
KOHKpeTHOH aeranu. [IpeumyiiectBa, HEAOCTATKU M 00JACTh IPUMEHEHUS ITOTO CI0co0a.

109. Cxembl 1 OMMCaHKUE TEXHOJIOTUH MOJYYCHHUS] OTJIMBKHU JICTAIIM B METAJUINYECKO# (hopme. Pa3HOBHAHOCTH, Tpeumytiie-
CTBa, HEIOCTATKU U 001aCTh IPUMEHEHHS 3TOr0 CII0Co0a.

110. Cxembl 1 onMcaHKUEe TEXHOJIOTUH MOJYYEHUs OTJIMBKHU JI€TalIU 1101 AaBJIeHueM. Pa3HOBUIHOCTH, IPpEUMYIIECTBA, He-
JOCTaTKH U 00J1aCTh IPUMEHEHHUS.

111. CxeMBbl MaIIUH AT HEHTPOOEKHOTO JIUTHS ¢ BEPTUKAIBHOM U TOPU3OHTAIBHON OcsiMU Bpamenust. Onucanue paboTsl
3THX MalIMH 1 001aCTh UX NMpuMeHeHus. OnpenenaeHne yucia 060poTOB KOKWIS MAaIlIMHbI ¢ TOPU30HTAIBHON OBBIO Bpa-
IIEHHs TIPH OTJIMBKE TPYOBI U3 CEPOTO UyryHa, HApYXKHbIH AnaMeTp KOTopoi paseH 160 MM, a BHyTpeHHUi 150 M]\é.z



112. Onucanue ycTpoiicTBa rneveid, B KOTOPbIX IOJIy4atoT JUTEHHbIE CIIaBbl HEOOXOIUMOT0 COCTaBa M KayecTBa s
MIPOM3BO/ICTBA OTJIMBOK Pa3IMYHBIMU CIIOCOOaMU U3 CEPOro, KOBKOTO, BHICOKOIIPOYHOT'O YYT'YHOB, CTaJlH, ATFOMHUHUEBBIX U
MEJIHBIX CIUIaBOB. CXEeMBI.

113. Onucanue 0ocoGEHHOCTEH TEXHOJIOTHH U3TOTOBJICHHUS OTIMBOK U3 CEPOTr0 M BEICOKOIIPOYHOro YyryHa. Croco0sl mo-
Jy9eHHs pa3INYHbIX CTPYKTYP U MEXaHHYECKHE CBOMCTBA OTIIMBOK U3 9THX UyryHOB. O0IacTh NPUMEHEHHUS.

114. OcoO6eHHOCTH TEXHOJIOTUU U3TOTOBJICHUS OTJIMBOK U3 KOBKOTO YYT'YHA, IIOJIYYEHHS PA3JIMUHBIX CTPYKTYP U MEXaHH-
YeCcKHe CBOMCTBA OTIMBOK. O0IACTh MPUMEHEHUSL.

115. OcoO6eHHOCTH TEXHOJIOTUH U3TOTOBJICHUS CTAIBHBIX OTJIMBOK U 00JIaCTh MX MPHUMEHEHHS.

116. Onncanne 0COOCHHOCTEH TEXHOJIOTUH M3TOTOBIICHHS OTIMBOK JICTaJIeH U3 CHIIyMHUHOB M 00J1aCTh UX MIPUM CHEHHUS.
117. OcoOGeHHOCTH TEXHOJIOTUU U3TOTOBIICHUS OTJIMBOK JIETaJle U3 MEJHBIX CILIaBOB U 00J1aCTh MX MPUMEHEHUSI.

118. ®dusuko-mMexaHHUeCKas CyIHOCTh 00PabOTKN METAIIOB JIaBICHHEM. 3HaAUCHHE 00pabOTKH METAUIOB JaBlICHUEM IS
CEJILCKOXO03HCTBEHHOTO MAITMHOCTPOCHHS U PEMOHTHOTO IIPOM3BOICTBA.

119. TIpouiecchl, MPOUCXOASIINE B pe3yJbTaTe ropsucii 00pabOTKU JaBICHHUEM JIUTOTO METaljia; U3MEHEHHUE IIPH ATOM €ro
CTPYKTYPBI, PU3MYECKHX U MEXaHHYECKHX CBOICTB.

120. TTpouecchl, MPOUCXOASIINE IPU XOJIOJHOH 00pabOTKE IaBJICHUEM METAJLUIOB; U3MEHEHHUE TPH 3TOM HX CTPYKTYPBI,
(hu3MUecKUX U MEXaHUYECKUX CBOHCTB.

121. VI3MeHeHHe 3KCILTyaTallMOHHBIX XapaKTEPUCTHK CTANBHBIX JIeTajel Moclie IOBEPXHOCTHON 00paboTKK UX APOObIO,
[IAPUKAMU H T.IL.

122. TIpouiecchl, MPOUCXOASIINE B METAIJIC IPU €ro ropsyeit 00paboTke naBieHreM. Kputuueckas cTeneHb qehopmManuu
— OIlpeJelieHne; ee 3HaueHHe 151 OOJIBITMHCTBA METAJLIOB.

123. Xapakrep u3MeHEeHHU CTPYKTYPbI U MEXaHHMUYECKHX CBOIMCTB MeTallla B pe3yJibTaTe ero ropsiueit 00paboTKu aBiie-
HHUEM. SIBJIeHHE BOJIOKHUCTOCTH U €r0 UCIIOJIb30BaHUE (Ha IPUMEpPE IITAMIIOBAHHOTO CTaJIbHOTO KOJICHYATOTO Baja).

124. SInenust, pOUCXOASIINE B METAIIe TIPH ero HarpeBe. JleeKThl, BO3HUKAIOIINE B CTATBHOW 3aTOTOBKE MPH e
HarpeBe 1epen ropsueil 00paboTkoi aBiieHHeM. Mephbl, IpeayIpexIaronie HX BOSHUKHOBEHHE, HX YCTPaHEHHE.

125. HarpeBatesbHbIe yCTPOMCTBA, MPUMEHIEMBIC JJIsl HATpeBa METalIa P Pa3IMYHBIX BUIAX ropsueii 00pabOTKH.
IIpeumymiecTBa 1 HEMOCTATKH KaXI0TO U 00JIaCTh TPUMEHEHHUS.

126. Cxema ycTpoiicTBa METOANUECKOH HarpeBaTesIbHOIl eun, ee padoTa. olpeeneHue NPOoAODKUTENLHOCTU HarpeBa
IIOKOBOK.

127. TemnepaTypHBblIil HHTEpBaJ ropsiueii 06pabOTKH JaBIE€HUEM YIIIEPOIUCTBIX CTallel — Ha AuarpaMMe COCTOSHUS CIlIa-
BOB Jele30 -yriepo 1. PakTopbl, BIHUSIONIME Ha BEIOOp TeMIepaTyp Havyajia 1 KOHIa 00pabOTKH.

128. TemnepaTypHBbIil HHTEpBaJI Topsiueii 0OpabOTKH AaBIEHUEM UL CTajel — Ha AuarpaMMe COCTOSHHS JKeJIe30yTIIepo-
JUCTBIX cIu1aBoB. OnpesiesieHne TeMIepaTypsl Hayaia i KOHIIA CBOOOIHOM KOBKH 3aroToBkH u3 ctaiu 20. O0ocHOBaHME
BbIOOpa Temreparyp.

129. TemnepaTypHbIii HHTEpBaJ TOpsYei 00paObOTKH IS cTaell — Ha quarpamme coctosiHus crutaBoB Fe-C. Ompenerne-
HHUE TEMIIEPaTyphl Ha4Yajla U KOHIIA CBOOOIHON KOBKH 3aroToBKH U3 ctaiu Y 12. O6ocHOBaHuE BEIOOpA TEMIIEpaTyp.

130. TemnepaTypHBIit HHTEpBaI TOps4eil 00pabOTKH TaBICHUEM I CTalel — Ha IuarpaMMe COCTOSHUS criaBoB Fe-C.
Omnpenenenue TeMIepaTyphl Hayaja U KOHIa CBOOOIHOM KOBKH 3aroToBKH u3 cranu 40. OOocHOBaHUE BBIOOpA TeMIepa-
Typ.

131. TemnepaTypHBbIil HHTEpBaJ Topsiueil 00pabOTKH AaBIEeHHEM — Ha JuarpaMMme cocTosiHus ciaBoB Fe-C. Onpenene-
HHe TeMIIepaTyphl Hadana U KOHI[a CBOOOIHOM KOBKH 3arOTOBKH U3 cTany Y 8. OO0cHOBaHME BBIOOpA TEMIIEpaTyp.

132. @akTOpsl, BIUIOMNE Ha IPOJODKUTEILHOCTS HAarpeBa 3ar0TOBOK B KAMEPHOM HarpeBaTenbHOU neuu. Pacuer npo-
JIOJDKUTENIBHOCTH HarpeBa 3arotoBok u3 cranu bCt.3 nuamerpom 60 MM 1oJ cBOGOAHYIO KOBKY (3arOTOBKH PACIIOJIONKe-
HBI B OJIMIH PsiJl Ha PaCCTOSHUY MOJAUAMETPa APYT OT Ipyra).

133. Pacyer npo0/KUTENbHOCTH HarpeBa 3aroToBok u3 cranu 20 nuamerpom 100 MM, conmpukacaromuxcst B 0 JHOM psAAy
Ha [0y KAMEHHOI HarpeBaTelIbHOM Neur nepes] TaMIoBKoH. PaKkTopsl, BIUAIOLINE Ha IPOAOJLKUTEIBHOCTh HAarpeBa
3arOTOBOK.

134. CymHoCTb, IPEUMYILECTBA U HEAOCTATKM MHIYKIIMOHHOTO U KOHTAKTHOI'O 3JIEKTPOHAIPeBa 3aroTOBOK IE€pes Iops-
4eil 00paboTKOM AaBIeHHEM IO CPABHEHUIO C HArPEBOM B KAMEPHBIX HAarpeBaTeIbHbIX Ieyax. CXeMbl.

135. CynrHoCTS ¥ pa3sHOBHIHOCTH IIPOKATHOTO MPOn3BOACTBA. CXeMa CHII B ouare Ae(opManuy IpH IpoI0I6HOI Ipo-
katke. [loncuer yria 3axBaTta npu npokaTke B TIaAKuX Baikax quamerpoM 800 Mm; ncxoHast BeICOTa 3aroToBKH 170 MM,
nocse npoxatku — 140 mm.

136. Onucanue coprameHTa mpokata. Jckusbl. [IpuMepsl MpUMeHeHus poKaTa Mpyu U3rOTOBJIEHUH JeTanell TpaKTopoB,
aBTOMOOMIIEH U CENTbCKOXO3SHCTBEHHBIX MamnH. D(Q(EKTHBHOCTH MPUMEHEHNS IPOKaTa B HAPOJHOM XO3SHCTBE.

137. Cxema npoKaTHOTO CTaHa, ero padota. Kiaccudukanus npokaTHBIX CTaHOB IO YCTPOHCTBY, HA3HAYEHHIO U B3aU M-
HOMY PacIOJI0KEHUI0 pabo4nX KIeTel.

138. TexHOJIOTHYECKHH IPOLIECC TPOU3BOICTBA JIMCTOBOTO NMpokarta. McxoaHslit MaTepual, npuMeHseMoe 000pyaoBaHue,
cxeMa npouecca. [Ipumenenue 1McToBoro npokxara. 1

139. TexHONOTNYECKUI IPOLIECC IPOKATKHU CBapHbIX TpyO. Micxoauslit MaTepual, o0opynoBaHue, cxema nporecca. [Ipu-
MEHEHUE CBapHBIX TPYO B HAPOJHOM XO3SIHCTBE.

140. TexHOMOTHMYECKHIA IPOLIECC MPOKATKU OeCIIOBHBIX Tpy0. McxoaHbIi MaTepHai, o0opyaoBaHHue, cxeMa Ipoliecca.
IIpumeHeHue 6ecIIOBHBIX TPYO B HAPOIHOM XO03siicTBE.

141. Kparkoe onucanue HHCTpYMEHTa U 000pyI0BaHUs, IPUMEHAEMBIX IIPU MpoKaTke. CXeMBbl.

142. TexHONOTHYECKHII poOIiecC CBOOOTHOI KOBKH KOHKPETHOI OKOBKH. HCXOAHBIA MaTepHai, 000pyJoBaHHe, HHCTPY-
MEHT U 0071acTh IpuMeHeHHsL. CXEMBI. 33



143. OcHoBHbIE onepalyy cBOOOAHON KOBKU U HCIONb3yEeMBbLH IIPU 3TOM UHCTPYMEHT. IIpuMeHeHne cB0O0AHOM KOBKY B
MAIIMHOCTPOCHUH U PEMOHTE CEeJIbCKOX03IHCTBEHHBIX MaIInH. CXeMBl.

144. Cxema, ycTpO#CTBO U pab0Ta MTHEBMATHYECKOTO KOBOYHOTO MOJIOTA, 00JIACTh €r0 MPUMEHEHHSL.

145. TlocnenoBaTeIbHOCT Pa3pabOTKH TEXHOIOTUUECKOT0 Ipolecca CBOOOAHOM KOBKU. CXeMBI.

146. TexHonmoruyeckre 0COOEHHOCTH CBOOOIHOI KOBKH BHICOKOJIETHPOBAHHBIX CTaJIeH, IIBETHBIX METAJIJIOB M UX CILIABOB.
TpeboBanus, npebsBisieMble K KOHPUTYpaLlUH TOKOBOK.

147. Metoauka pacyera MacChl HCXOJHOM 3aroTOBKH (Ha MPUMEPE CTYNEHYATOTO CTAILHOTO Basia).

148. CylHoCTh TeXHOJIOTHU ropsiueil 00beMHOM ITaMIIOBKH, €€ IPEUMYILECTBA, HEOCTATKU 110 CPABHEHHIO CO CBOOO I
HOW KOBKOH M 00JIACTH TPUMEHEHHUSI.

149. PazHoBUAHOCTH ropsiueii 00beMHOM ITaMIIOBKH, IPUMEHSIEMOE IIPU 3TOM 000pyZA0BaHHE U HHCTPYMEHT. CXEMBI.
150. Cxema MHOTOPY4YBEBOTO IITAMITA, TEXHOJIOTHSI TOpsiueii 00beMHON IITAMIIOBKU B HUX. PacueT pa3mMepoB HCXOJHOM
3aroTOBKH Il 00bEMHOI IITaMITOBKH.

151. CymHoCTh, pa3HOBUIHOCTH MPOLIECCa XOJIOJHON 00bEMHO# IITAMIIOBKY M 00J1aCTh €€ PUMEHEHHSI C KOHKPETHBIMH
IpUMEpaMH.

152. CymHocTh mpoliecca JIMCTOBOH MITAMIIOBKH, €€ IPEUMYIIeCTBa, 000pyJ0BaHUE, HHCTPYMEHT U 00J1aCTh IPUMEHE-
HUSL.

153. OcHOBHBIE OTIEpAIHH JIMUCTOBO# IITAMIOBKH, IPUMEHSIEMOe 000pyI0BaHHE, HHCTPYMEHT U 00JIaCTh IPUMEHCHUSI.
154. CyniHocTb TEXHOJIOTHUH NPECCOBAHUS METAJLIOB, €r0 Pa3HOBUIHOCTH, UCXOIHBIH MaTepuall, ojiy4yaeMble IpoQHIIm,
UCTIOJIb3yeMoe 000pyJOBaHNE, HHCTPYMEHT U 00J1acTh IPUMEHEHHSI.

155. CymHoCTh TEXHOJIOTMU BOJIOYEHUsI IPYTKOB, UCXOJHBIN MaTepHai, 000pyaoBaHUe, MHCTPYMEHT U 001acThb IpUMe-
HEHHS.

156. CymHoCTh TEXHOJIOT MU BOJIOYEHHS CTAJIbHOI IPOBOJIOKU, HCXOIAHBIN MaTepuall, 000py10BaHHE, HHCTPYMEHT U 00-
JIacTh IPUMEHEHHUS.

157. CymHocTh TEXHOJIOTMU BOJIOYEHUS TPYO, €e pa3HOBHIHOCTHU, UCXOAHBII MaTepual, 000py10BaHUE, HHCTPYMEHT U
007acTh MPUMEHEHUSI.

158. 3HaueHue cBapKy B CEIbCKOXO3AHCTBEHHOM MAIIMHOCTPOEHUU U PEMOHTHOM IIPOU3BOJICTBE. KOHKpETHbIE IPUMEpHI
MIPUMEHEHUS Pa3InYHbIX BUJOB CBApKU. POJIb COBETCKHUX YUEHBIX B Pa3BUTUHU CBAPOYHOTO IIPOU3BOCTBA.

159. Knaccudukanus nponeccos ceapku no 'OCT.

160. ®uznveckre 0CHOBEI cBapku. CBapuBaeMOCTh Pa3TUIHBIX METAJIOB U CILIABOB.

161. Meramryprudeckue, XuMU4IecKue ¥ (GU3HMIecKue SBICHHs, IPoTeKarolue Ipy cBapke. CxemMa CTpOeHuUs CBapOYHOTO
IIBa, CTPYKTYPHBIC U3MEHEHUSI B OKOJIOIIOBHOM 30HE U UX BJIUSHUE HA MEXaHUUECKHUE CBOHCTBA CBAPHOIO CO-EAUHEHUS.
162. Hampsbxenus u geopMariiy, BOSHUKAIOIINE B PE3y/IbTaTe CBAPKH, CIIOCOOBI X MPEAYNPEKICHUS U YCTPAHSHUSI.
163. CymHoCTb IyroBOH CBapKH, €€ pa3HOBUIHOCTH, IPEUMYILECTBA, HEJOCTATKH KaXKA0ro BUJa U 00/1aCTh IPUMEHCHUSL.
Cxewmpl. 164. OCHOBHBIE CBOMCTBA PIEKTPUICCKON TYTH.

165. MlcTOuHMKM CBApOYHOTO TOKA, IPUMEHAEMBIE JUIsl TUTaHUs CBApO4YHOM Ayru. FIX OCHOBHbBIE XapaKTE€PUCTHUKH, TIpe-
MMYIIIECTBA, HEJIOCTATKH, 00J1acTh NpuMeHeHHsI. CXeMBbI.

166. Iyrosas capka o metony H.H. Benapnoca u H.I'. CnaBsHoBa. [IpenmMyiiecTBa, HEAOCTaTKU M 001aCTh IPUMEH e-
HHUSL

167. Cxema py4HOH AyroBoi CBapKH INIABSIIUMCS SIEKTPOAOM. BbIOOp pexnma pydHOH JyroBoii CBapKu.

168. Knaccudukaiyst 1 MapKUpOBKa 3JIEKTPOIOB ISl PYUHOU AYTOBOM CBapKH.

169. CoBpemenHas ki1accu(puKkanus CBapHbIX COSIUHEHUI U IIBOB. Y CIOBHOE H300paskeHUue U 0003HAUEHNE LIIBOB CBap-
HBIX COEMHEHUH Ha yepTexax.

170. IToaroToBKa MeTaa MO CBapKy, BHIOOP pexknMa pyqHOH TyroBoi CBapKH M TEXHOJIOTHUS €€ TIPOBEICHHUS.

171. YrpouieHHas 3JIeKTpUYECcKas CXeMa CBapOYHOTO TpaHC(POpPMAaTOpa U ero BOJIbT-aMIepHas XapakrepucTika. Ero pa-
60Ta, MpeuMyLIecTBa, HelocTaTKU. IIpuMeHeHNe TEXHOJIOTUY CBApKU NIEPEMEHHBIM TOKOM.

172. YrpoieHHast 3IeKTpudecKas cxeMa Tpex(a3Horo cBapoOYHOro BHIIPSIMUTENS, BOJIBT-aMIIEPHbIE XapaKTEPUCTUKH. X
pabota, IpenMyIecTBa, HeJOCTaTKH. [IpuMeHeHrne TEXHOIOTHH CBAPKH MTOCTOSIHHBIM TOKOM.

173. OcHOBHBIE CBOICTBA CBAPOYHOM AYTH, €€ pa3HOBHIHOCTH, CTPOCHUE, BOJIBT-AMIIEPHbIE XapaKTEPUCTUKH, TOPEHUE,
IUIABJICHUE U NIEPEHOC METalla B JyTe.

174. OcobeHHOCTH METAJUIMYECKHUX IPOLIECCOB IPH CBApKE IUIaBICHUEM, OCHOBHBIE PEaKLIMH B 30HE CBAPKH U KPHCTAILIU-
3alMsl HAIUIABJIEHHOTO CIIOSL.

175. CTpoeHue cBapHOTO 111Ba M CTPYKTYpHBIE U3MEHEHHs B 30HE TEPMHUUECKOro BiussHUs. CxeMa cBapoO4yHOIo LIBa U 30-
HBbI TEPMHYECKOTO BIMSHUS IPU PYUYHOH NYroBoi cBapKe HU3KOYIIIEPOAUCTOMN U CPEAHEYTIIEPOIUCTON CTAIIH.

176. Tunsl 27€KTPOJOB AJIs JyTOBOM CBapKU KOHCTPYKIIMOHHBIX YIIIEPOJUCTBIX U HU3KOJIETUPOBAHHBIX CTalleH. Y cI0B-
HOe 0003HauEHHE NIEKTPOOB.

177. Ha3HaueHue U pa3HOBUIHOCTH NOKPBITUH 31eKTpo10B. [IpuMeHenne 351eKTpo10B B 3aBUCUMOCTH OT COCTaBa MOKPBI-
THSL.

178. ITpu4uHEI BOSHUKHOBEHUS HANpsHKEHUH 1 Aedopmarmii mpu cBapke. OCHOBHBIE MEPONIPHUATHS 10 X YMEHBIICHHUIO.
179. Tepmuueckast 06pabOTKa CBapHBIX U3JEIIHIA, €€ Ha3HaUCHUE, PA3HOBUIHOCTH, I10Jy4aeMasi CTPYKTypa U CBOHCTBa
MeTajlla U3/IeJIUsl U CBApHOTO I1IBA.

180. TexHomorust xyroBoif cBapku Mox coeM ¢roca. CxeMa Imponecca aBTOMATHIECKOH CBapKH IO CIoeM (rroca, ee
MPEUMYIIECTBA, HEIOCTATKU U 00JIaCTh IPUMEHEHUS.

181. Hanbonee pacpocTpaHEHHbIE MAPKU CBAPOYHBIX ()IIIOCOB, IPUMEHSIEMBIX IIPU aBTOMAaTHYECKOH CBapKe, UX COCTaB,
Ha3HaYeHHE 1 001aCTh MPUMEHEHNSI. 34



182. CymHocTs Impolecca CBapKu MoJ| cI0eM (IItoca, ero pa3HOBUAHOCTH, IpuMeHeHue. Cxema.

183. CrpoeHue CBapHOTO COEJUHEHUS, HOTYYEHHOTO CBApKOU 1o caoeM (iroca. X0 METaILTypru4ecKUX IPOLECCOB,
MPOUCXOISIINX PH CBapKe moJ cioeM diroca.

184. CyniHocTb TEXHOJIOTHH JIyTOBOIl CBApPKH B CpeJie 3aIUTHBIX ra30B, €€ PA3HOBUIHOCTH U 00JIACTh IPUMEHEHUSL.

185. CymHOCTh TEXHOJIOTHH JyTOBOW CBAPKH B YTIIEKHUCIIOM Ta3e, MPUMEHIEeMbIe MaTepHallbl, IPEUMYIIECTBA, HEJOCTAT-
KU ¥ 00J1aCTh TPUMEHEHUSI.

186. CyIHOCTh TEXHOJIOTHUH JyTOBOW CBApKH B aprOHE, MPUMEHSIEMbIC MaTepHallbl, IPEUMYIIECTBA, HETOCTATKH U 00-
JIaCTh IPUMEHEHHS.

187. CyIHOCTh TEXHOJIOTHH apTOHOYTOBOW CBAPKH TUIABSAIIMMCS U HETUIABSIIIUMCS 3JICKTPOIOM, 000pyI0BaHUE U 00-
JIaCTh IPUMEHEHHS.

188. TexHoOTHsI CBAPKH B YTIICKHUCIOM Ta3e, 000py/I0BaHUE, MAaTepHAaIIbl 1 001aCTh IPUMEHEHHUS.

189. TexHouorus ia3sMeHHON CBapKH, ee pa3HOBUAHOCTH, 000py0BaHNEe, MaTepUalbl U 00JacTb NpuMeHeHus. CXeMBbl.
190. TexHOIOTHS AIIEKTPOILIAKOBON CBAPKH, €€ MPEUMYIIECTBA, HEJIOCTATKH, MPUMEHIEMOe 000py/I0BaHKE 1 001aCTh
npuMeHeHus. CxeMa mporecca.

191. TexHoNOTHS AIIEKTPOHHO-TYYEBOH CBAapKH, €€ PEUMYILECTBA, HEJOCTATKH U 001acTh MprUMeHeHus. Cxema mporiec-
ca.

192. CymHOCTh TEXHOJIOTHH YIbTPA3BYKOBOM CBapKH, IPEUMYIIECTBA, HEAOCTATKH M 00JIACTh TpuMeHeHus. Cxema npo-
ecca.

193. CyIHOCTh TEXHOJIOTHH CBAPKH TPEHHEM, €€ IIPEUMYIIECTBA, HEJOCTATKU, 00IacTh npuMeHeHus. Cxema mporiecca.
194. CymHoctb TexHomoruu quddy3uoHHON cBapKu, ee IpeuMyIecTBa, o0nacTs npuMeHeHus. Cxema mpouecca.

195. CymHOCTh pa3HOBHIHOCTH KOHTAaKTHOW CBAPKH H €€ TIPUMEHEHHE B MAITMHOCTPOeHHH. CXEMBL.

196. TexHOIOTUS CTHIKOBOW CBAapKHU, €€ JOCTOMHCTBA, HEJOCTATKH, 000pyA0BaHue, 001acTh IpHuMeHeHHa. CxeMa mpolec-
ca.

197. TexHo10TUsI TOYEUHON CBAapKU , €€ JOCTOUHCTBA, HEJAOCTAaTKU, 000pyL0oBaHue, 001acTh IpuMeHeHHs. CxeMa mpolec-
ca.

198. TexHosorus UIOBHOM CBapKH, €€ JOCTOMHCTBA, HEOCTATKU, 000PyI0BaHKE U 001acTh IpuMeHeHust. Cxema mporec-
ca.

199. TexHomnOrUs CBapKU aKKyMyJIMPOBaHHON SHEPruel, JOCTOMHCTBA, HEJOCTATKH, 000pyA0BaHUE, 00IaCTh IPHUMEHE-
Hus. CxeMa mporecca.

200. ObopynoBaHue, IPUMEHsIEMOE JUIsI KOHTAaKTHOHM cBapkH. CXEeMBbI, ero XapaKTepHCTHKA, ONMCaHue paboThl U 00JIaCTh
MPUMEHEHUSI.

201. O6opynoBaHue, MpUMEHseMOe [T Ta30Boi cBapku. Cxembl. KpaTkas xapakTeprcTuka. Y CTpOWCTBO U Ha3HAUCHHE.
202. T"a3bl, IpUCaJO4YHbIe MaTEpPHUANIbI U (IIFOCHI, IPUMEHSIEMBIE [UIs Ta30BOH CBApKH.

203. Pa3HOBHIHOCTH allEeTHIICHOBBIX T€HEPATOPOB, HCIIOIB3YEMBIX B CBAPOTHOM MPOU3BOACTBE. CXeMa OJHOTO U3 HUX,
€ro yCTpOHCTBO U padoTa.

204. YcTpoicTBO ra30BbIX OAUTOHOB ISl XPaHEHHUS H TPAHCTIOPTHPOBKH KUCIOPOa 1 anleThiieHa. CxeMa ycTpoHCcTBa 1
paboTa peayKTopa Al KUCIOPO/a U alleTUIIeHa.

205. CxeMBbl HH)KEKTOPHOH 1 O€3MHKEKTOPHON CBApOYHBIX FOPENIOK, UX PadOTa M MPUMEHEHHE.

206. O6pa3zoBaHKe ra30CBapOYHOTO ITaMeHH. CXeMa CTPOCHHUS alleTHIICHO-KUCIOPOIHOTO IUIaMEHH, ee osicHeHue. [1pu-
MEHEHHE HOPMaIbHOTO, OKUCIMTEFHOTO M HAYTIIEPOKUBAIOIIETO TUIAMEHH TOPEIIKH.

5.3 ®oHA OIIEHOYHBIX CPEICTB MPUIOKEHHE |

TecToBbIe 3a1aHUS IUTST IPOMEKYTOYHOH aTTECTAlIUH U TEKYIIEro KOHTPOJIS 3HAHUH CTYICHTOB
TecToBble 3agaHus

ITo mpenmery: MATEPUAJIOBEJAEHUWE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. YKAXXUTE MAPKU MAJIOYTJIEPOJIMCTHIX KAUECTBEHHBIX CTAJIEM:

1. Cr3xn 5. cram 50
2. crams 08 6. crams 20
3. crams 60 7. crams 40
4. cram 10 8. cram 70
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2. TBEPIbIM PACTBOPOM BHEJIPEN YI'JIEPOJIA B « -XEJIE30 ABJISAETCSdeppur

1. aycrenur

2 . IOCMCHTUT

3. mepmur
3. B XEJIE3OYTJIEPOJJHbIX CITJTABAX ITTOJIE3HBIMU ITPUMECSMU ABJISIIOTCSAdocdop
1. wmapranen
2. cepa
3. asor
4. xuciopon
5. Bomopox
6. KpeMHHA
4. HAUBOJIEE LHEJIECOOBPA3HO ABOTHUPOBATHL CTAJIb MAPKI60
1. Vi1
2. 38XM10A
3. Cr. 5cn

1. YKA3AHUE HA YEPTEXE JETAJIM HRB 90 O3HAYAET
2. TBeppocTs 1o bpunenmto
1. TBepmocTh 10 PokBemty, n3MepeHHast CTAIEHBIM IAPHKOM
2.ynapHas BSI3KOCTb
3. OTHOCHTENFHOE CY’)KEHHE MaTepralia Py PacTsHKCHUN
. OBTEKTUKAMUM HA3BIBAIOT:
1. TBepmeie pacTBOPHI BHEIPCHUS
2. MeXaHHYEeCKHe CMECH OIHOBPEMEHHO 0Opa3yIOIIUXCS KPUCTAIUIOB PAa3THIHBIX KOMIIOHCHTOB
3. TBepabIe PacTBOPHI 3aMEIICHHS
4, XUMHYECKHE COCIUHECHUSI
3. OTHOCUTEJIbHOE Y JJIMHEHUE METAJIJIA ITP1 UCIIBITAHUSX HA PA3PBIB XAPAKTEPU3YET-
MPOYHOCTH
1. H3HOCOCTOMKOCTH
2. BBIHOCIIMBOCTD

3. [JIACTUYIHOCTH
4. TIOJIMMOP®HBIE ITPEBPAILIEHU S XAPAKTEPU3YIOTCA:
1. JHOPOAHOCTHIO CBOWCTB METAJlIa B PA3IMYHBIX KPUCTATUTMYECKHUX TIOCKOCTSIX

TectoBble 3amanus Ne3

ITo mpenmery: MATEPUAJIOBEJAEHUWE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. COCTOAHUE CITITABA B TOUKE «K» AMATPAMMBbI:

8

lk'Mch"lJT)’pa

IMOJIHOCTBIO JKUIKOE
MOJIHOCTHIO TBEPJIOE
JKHJIKUA CIIJIaB + KOMIIOHEHT A
KOMIIOHEHT A
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2. HEMEHTOBATb HEOBXOVMO CTAJIb MAPKMU:

1. 20 3. 60
2. Y10 4. 40XH
3. B XXEJIE3OYTJIEPOAHBIX CIVNIABAX ITOJIE3HBIMU ITPUMECAMU ABJIAIOTCA:
1. dochop 5. xucmopon
2. Mapranen 6. Bomopox
3. cepa 7. KpeMHHH
4. azor

4. TBEPZIOCTb METAJIIA, UIBMEPEHHA 110 METOZ1Y POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETCA:

1. HB 3. HRB
2. HV 4, HRC
[IpenonaBaTens

TectoBbie 3aganusa Ned

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. TOYEYHBIMU JIEGEKTAMU KPUCTAJUIMYECKOM PELIETKU SABJISKOTCS:
1. aHu30TpONIUS 3. 3KCTPAIIOCKOCTH
2. BakaHCUU 4. qucnoxamuu

2.BBICOKOITPOYHbIN UYTYH OKOO3HAYAETCS:

1. K430-5 3. BY50-2
2. CY35 4. 9X28
3.MHCTPYMEHTAJIbHBIMU SBJISIIOTCA CTAJIM MAPOK:
1. Cr. 5mc 5. 9XC
2. P12 6. Crans 10
3. Crams Al12 7. PISK5®D2
4, P6M3 8. Crans 30

4. TBEPJOCTb METAJIJIA, UBMEPEHHA I[10 METOZY POKBEJIJIA C AJIMA3HBIM KOHYCOM, OBO-
3HAYAETA:

1. HB 3. HRB
2. HV 4, HRC
IIpenonaBarens
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TecroBbie 3amanusa NeS

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.K TEXHOJIOTMYECKM CBOMCTBAM METAJIJIA OTHOCSTCSI:

1. 3NIEKTPOCONPOTUBISIEMOCTh 5. oOpabaTbIBaeMOCTh

2. KOBKOCTb 6. TBEPAOCTH

3. U3HOCOYCTOMYUBOCTD 7. Temneparypa IUIaBJICHUS
4. cBapHBaEMOCTb 8. JKHUIKOTEKYIETCh

2.0JHOKAPBNJIHBIM TBEPABIM CIVIABOM SABJISIETCS:

1. P9 3. BK2
2. T15K6 4. TTBK10
3. K METAJIJIOKEPAMUWYECKHNM TBEP/IbIM CIIJTABAM OTHOCATCA:
1. TT8K10 5. Cr. 6cn
2. VI2A 6. BK2
3. T30K4 7. BKS
4, crans 40 8. TI15K6

4. OTHOCUTEJIbHOE Y AJIMHEHWUE METAJIJTA ITPU UCIIBITAHUAX HA PA3PBIB XAPAKTEPU3VET:

1. mpovHOCTH 3. BBIHOCJIMBOCTH
2. H3HOCOCTOUMKOCTH 4. MIaCTUYHOCTH
IIpenonasarens
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TecroBrie 3amanus Neb

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.BBICOKOKAYECTBEHHbBIMU ABJIAIOTCA CTAJIM MAPOK:

1.20X 4.30XT'CA
2. 18XTTA 5. 40XH
3. Cr. 4k 6. ctans 40
2.CTPYKTYPA DBTEKTOUIHOM CTAJIN:
1. ¢peppur u aycTeHUT 3. dbeppuT U IEPIUT
2. IepJINT ¥ HEMEHTUT 4. mepmut

3.BBICOKOITPOYHBIN UYTYH OFOO3HAYAETCS:

1. K430-5 3. BU50-2
2.CY35 4.49X28
4. TBEPJIbIM PACTBOPOM BHEJIPEHUS YIJIEPOJIA B ¢ -)KEJIE30 SIBJISIETCA:
1. pepput 3. IIEeMEHTUT
2. ayCTeHUT 4. mepaut
[Ipenonasatens
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TecroBbie 3aganus Ne7

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.CTAJIb V8, HATPETAS 10 80 °C U OXJIAXKAEHHAS B BOJE, UMEET CTPYKTVYPV:
1. mapTeHcuTa 3. aycTeHura
2. mepyurta 4. nenebyputa

2. YKAXXUTE MAPKU MAJIOYTJIEPOJIMCTHIX KAUECTBEHHBIX CTAJIEM:

1. Cr3xnm 5. crams 50
2. crams 08 6. crams 20
3. crams 60 7. cramb 40
4. crans 10 8. crams 70
4. HAUBOJIEE LHEJJECOOBPA3HO ASOTHPOBATH CTAJIb MAPKI
1. 60 3. 38XM10A
2. V11 4. Cr. 5cn

413 TIEPEYMCJIEHHBIX METO/IOB UCITBITAHUI HEPA3PYIIAIOIIMM BUIOM KOHTPOJIA SABJIS-
ETCA U3MEPEHUE:

1. mpoyHOCTH 3. IIaCTUYHOCTHU
2. ynapHOU BA3KOCTH 4. TBEpHOCTH
IIpenonasareins
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TecroBrie 3amanus Neg

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.3AKAJIKA CO CPEJJHUM OTIIYCKOM PEKOMEHAYETCAAJIA:
1. cBepna 3. HamWJIbHUKA
2. MeT4HKa 4. mpy>XuH

2.K TEXHOJIOTMYECKUM CBOMCTBAM METAJIJIA OTHOCATCS:

1. 3IIEKTPOCONPOTHUBISIEMOCTD 5. oOpabaTbIBaeMOCTh

2. KOBKOCTh 6. TBEpIOCTH

3. U3HOCOYCTOMYUBOCTD 7. Temneparypa IUIaBJIeHUsS
4. cBapHBaEMOCTb 8. KHIKOTEKYy4IETCh

4. OIEPALIAMU XMMUKO-TEPMUYECKOM OBPABOTKU SBJISKOTCS:

1. 3epkama 5. HopManIu3auus
2. aTUTHPOBaHHE 6. XpOMUpPOBaHUE
3. azotupoBaHHE 7. cuMUUPOBaHKE
4. oTyck 8. oTxKuUr

4 TEXHUYECKU YU CTOE XEJIE30 COJEPXKUT [TPUMECEH, %:

1.11 3.0,01
2.0,1 4, 0,001
[Ipenonasatenp
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TecroBrie 3amanus Ne9

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.K CTIOKOMHBIM CTAJIAM OBBIKHOBEHHOI'O KAUECTBA OTHOCATCS MAPKM:

1.Cr. 1 e 5.Cr. 3T ic
2.Cr. 4 xn 6.Cr. 6 cnn
3.Cr. 1 c 7.Crt. 1 k1
4.Cr.3l'cn
2. JUAMETP OTIIEHATKA U3MEPAIOT ITPU OIIPEJEJIEHMU TBEPJJOCTU METO/IOM:
1. bpuremns 3. Poxgemna ¢ anmazom
2. Buxkepca 4. Pokgeiia ¢ apukoM

3.ITOCJIE 3AKAJIK1 HATIMJIBHUKA U3 CTAJIN Y11 [TIPOBOJAT:
1. omxur 3. HH3KHI OTIyCK

2. BBICOKHH OTITyCK 4. HOpMaJIM3aLHUIO

4. BBICOKOKAUYECTBEHHbBLIMU ABJIAIOTCA CTAJIUM MAPOK:

1.20X 4.30XI'CA

2. I8XT'TA 5.40XH

3. Cr. 4xn 6. cranb 40
IIpenonasareins
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Tecrosrie 3aganus NelQ

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

I.LHEMEHTALIMSA — 3TO HACBIIIEHME TOBEPXHOCTHOI'O CJIOA
1. yrneponom 3. yriaepoaoM 1 a30TOM
2. a30TOM 4. yrnepojioM ¢ nocieayouei 3akankoi

2.CIIJTAB MEJIU C AJIIOMWHUEM HA3BIBAETCA:
1. mypamroMuHOM 3. MaTyHBIO
2. 6bpoH3oit 4. 6ab6uToM

3. IOJINMMOP®HBIE ITPEBPAIIIEHMA XAPAKTEPU3VIOTCA:
2. HEOJHOPOIHOCTHIO CBOWCTB METAJlIa B PA3JIMUHBIX KPUCTAIMYECKUX TIOCKOCTSIX
3. CTENeHbIO NePEeoXNAKICHUS MTPU KPUCTAILTH3ALNH
4. W3MEHEHUEM KPUCTAJUINYECKOH PelIeTKH B 3aBUCUMOCTH OT TEMIIEPaTyphl
5. nuHelHbIME Je(eKTaMu KPUCTAIUINYECKON peleTKN

4.B BICTPOPEXVYIIEN CTAJIM P6M3K2 COJIEPYKUTCS BOJIbOPAMA:

1.6 3.2
2.3 4. Bonb(hpama HeT
IIpenonasateins
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TecroBrie 3amanus Nel 1

MATEPHUAJIOBEJAEHUE Y TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

ITo npenmery:

1.HA JUATPAMME JIMHIA COJIN]YC OBO3HAYEHA BYKBAMU
B

TeunepuTypy
=
m

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

2. MEXAHWYECKHM CBOMCTBOM METAJIJIA SIBJISIETCS:

1. 37EKTPOCONPOTHUBISIEMOCTD 3. KHUIKOTEKy4eCTh
2. TBEPIOCTh 4. cBapUBaEMOCTh

3.YKAXUTE MAPKY, COJIEPXAIIYIO B CBOEM COCTABE BAHA/JIUIA:
6. VI2A 8.35XH
7. 9XC 9.P18K5®2

2.CTPYKTYPA 3BTEKTOUHOM CTAJIU:
1. ¢peppur u aycTeHuT 3. ¢epput u nepiuT
2. IepJIUT U IEMEHTUT 4. mepiut

[Ipenonasatenp




Tecrosbie 3aganus Nel2

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1.MHCTPYMEHTAJIBHBIMU ABJIAIOTCA CTAJIM MAPOK:

1. Cr. 5mc 5. 9XC

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

2. YKA3BAHUE HA YEPTEXE JAETAJIM HRB 90 O3HAYAET:
4. tBepaocTh o bpuHemtro
5. TBeprocTh o PokBeruty, n3MepeHHas CTalbHBIM IapHKOM
6. ynapHas BI3KOCTb
7.0THOCUTEJILHOE CY)KEHHE MaTepHaia IIpH PacTsHKCHUH

3. HIEMEHTOBATb HEOBXOIMMO CTAJIb MAPKU:

1. 20 3. 60
2. V10 4, 40XH
4. TOYEUHBIMU JEPEKTAMU KPUCTAJUIMYECKOU PEIIETKU SABJISIIOTCS:
1. aam30TpOTIHA 3. BKCTPAIIOCKOCTH
2. BakaHCUU 4. qucnoxamuu
IIpenonasareins
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Tecrosbie 3amanus Nel3

ITo npenmery: MATEPUAJIOBEAEHWE Y TEXHOJIOTMA KOHCTPYKITMOHHBIX MATEPHAJIOB

1.JIATYHb MAPKMU JIC-59-1 COAEPXXUT MEJIU, %:
1. 1 3. 40

2. 59 4 41

2. OBTEKTUKAMMU HA3BIBAIOT:

1. TBepxble pacTBOPHI BHEAPECHUS
MEXaHNYECKHE CMECH OJHOBPEMEHHO 0OPa3yIONINXCS KPUCTAIUIOB PA3IHIHBIX KOMIIOHEHTOB

2.
3. TBepAble pacTBOPHI 3aMEIICHHS
4. XUMHYECKHE COCTUHEHUS

3.BBICOKOKAYECTBEHHOM SIBJISETCS CTAJIb MAPKMU:

1. 40X 3. JI90
2. 18XIT 4. V10A

4. COCTOAHHUE CIIJTABA B TOYKE «K» IMAT'PAMMBI:
3

IeMuepaTypa

MMOJIHOCTBIO KHUIKOE
MOJIHOCTBIO TBEPJIOC

SKHIKHN CIIIaB + KOMIIOHEHT A
KOMIIOHEHT A

Eall N
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Tecrosbie 3amanus Ne 14

ITo npenmery: MATEPMAJIOBEAEHWE W TEXHOJIOT A KOHCTPYKIIMOHHBIX MATEPUAJIOB

1. U3OTPOIINA OTO:
1. HEOJMHAKOBOCTh MEXAHNYECKHUX CBOMCTB II0 BCEM HAIPaBJICHUSM;

2. OIMHAKOBOCTH CBOMCTB 110 BCEM HallpaBJICHHSIM;
3. CiocoOHOCTh MeTaJlla U3MEHSTh KPUCTAINIMYECKYIO PELIETKY P Pa3IUyHbIX TEMIIEpPaTypax.

2. IO HAKJIEITOM ITOHUMAIOT:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3€PEH BMECTO OPHEHTHPOBAHHON BOJIOKHHUCTOH CTPYKTYPHI

neOopMHPOBaHHOTO METAILIA,

2. IOBBIMIECHHE CTPYKTYPHOT'O COBEPILICHCTBA HAKICIIAHHOTO METa/lla B pe3yJbTaTe YMEHBLICHUS IUIOTHO-
CTH 1e(EeKTOB CTPOCHU, 03 3aMETHOTO M3MEHEHHUS CTPYKTYPhI BUANMOM B MUKPOCKOII IO CPAaBHEHHUIO C
JeopMHUPOBaHHBIM COCTOSIHHEM;

3. ynpo4yHeHHe MeTajula MoJ| ISHCTBHEM IIIIaCTHYECKON e opMariuy.

3. HATPEB 3AKAJIEHHOI CTAJIM 10 TEMIIEPATYPHI 450...600°C, BbIJEPKKA U ITOCJIEAYIOIIEE

OXJIAXKJEHME 3TO:
1. BBICOKHMIA OTITYCK; 2. cpeqHUH OTIYCK; 3. HU3KHUH OTIIyCK.

4. YKAXXUTE MAPKU CTAJIEH JJ151 CBAPHBIX KOHCTPYKIIMI:
1. 45172, 2. bCr4; 3.30XM; 4. 141°2.

IIpenonaBarens

TecrtoBrle 3amanus Ne 15

ITo mpenmery: MATEPUAJIOBEAEHWE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. IOJIMMOP®U3M 3TO:
1. cIocOOHOCTB MeTalla CYIECTBOBATh B Pa3IMYHBIX (POPMaX KPUCTAIMUECKHUX PEHICTOK;
2. coxpaHeHne (HOpMbI KPUCTAIUNINIECKON PENIETKU MPH PA3INYHBIX TEPMOANHAMUYECKUX YCIOBHSX;
3. BHEpEHNE B KPUCTANIMIECKYIO PEIIETKY IPIMECHOTO aTOMa.

2. TI0J1 PEKPUCTAJUIM3ALIMEN TIOHUMAETCS:
1. obpa3oBaHHEe POCT HOBBIX, PABHOBECHBIX 3€PCH BMECTO OPHUCHTUPOBAHHOM BOJOKHHCTOW CTPYKTYPHI J1€-
(hOpMHPOBAHHOTO METaJLIa;
2. TMOBBIIIECHUE CTPYKTYPHOI'0 COBEPHICHCTBA HAKJICIAHHOI'O METallsla B PE3yJIbTaTC YMCHBIICHUSA TIJIOTHO-
cTH 1e()eKTOB CTPOCHHMS, O€3 3aMETHOTO 3. U3MEHECHHUS CTPYKTYPHI BUAUMOM B MHUKPOCKOII TI0 CPABHEHHIO C
JeOpMHUPOBAHHBIM COCTOSIHHEM;
4. yIpoYHEHUE MeTallIa TOJ| IEHCTBHEM IIACTHIECKOH TeopMaIivu.

3. CTPYKTYPHAS COCTABJISIOIIAS JIOOBTEKTOBU/IHBIX CTAJIENA:
1. nepaur; 2. nepiur, ¢eppur;
3. ¢deppur, uemeHTHUT; 4. 1IeMeHTHT, JieeOypHur.

4. VKAXKUTE MAPKU JIMTEMHBIX CTAJIEU:
1. 15J1; 2.40XJI; 3. 30XI'C; 4.12XTIC.

IIpenonasarens

TectoBrle 3amanug Ne 16

ITo mpeamery: MATEPUAJIOBEJAEHWE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB
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1. IOl TEKCTYPOM [TOHUMAIOT:
1. paBHOBECHYIO CTPYKTYDY;
2. HEpaBHOBECHYIO CTPYKTYPY;
3. CTPYKTYpY, OPHEHTHPOBAHHYIO OIIpeAeICHHBIM 00pa3oMm.

2. BO3BPAT OTO:
1. oOpa3oBaHHE POCT HOBBIX, PABHOBECHBIX 3€PEH BMECTO OPUEHTUPOBAHHOM BOJIOKHHUCTOM CTPYKTYpHI je-
(hOpMHPOBaHHOTO METaJIa;
2. MOBBIIIEHUE CTPYKTYPHOI'O COBEPIICHCTBA HAKJICMAHHOTO MeTalja B pe3yJbTaTeé yMEHBIIECHUs IIOTHO-
cTH 1e(eKTOB CTpOeHHs, O€3 3aMETHOTO M3MEHEHHUS! CTPYKTYpPBl BUAUMOI B MHUKPOCKOI 110 CPaBHEHHIO C
JeopMHUPOBaHHBIM COCTOSIHHEM;
3. ynpodHeHue MeTauIa MmoJ IeHCTBIEM IIACTHIECKON AehopMariuy.

3. CTPYKTYPHbBIE COCTABJISIOIIUE 3BTEKTOMIHBIX CTAJIEH:
1. [epmwur; 2. mepiur, peppur;
3. deppur, IEMEHTHT; 4. IEMeHTHT, J1eaeOypuT.

4. BRIBEPUTE CTAJIb CITOBBIILIEHHOMW OBPABATBIBAEMOCTBIO PE3AHUEM:
1.35XT'CA; 2. A40I; 3. AC40; 4.40XJL

IIpenonaBarens

TectoBrle 3aganus Ne 17

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M S KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. KAK BJIUSIOT TOYEYHBIE JJEGEKTHI HA MEXAHUYECKHWE CBOVICTBA METAJIJIOB?:
1. oTpHIAaTENBHO (CHUXKAIOT);
2. HE OKa3bIBAIOT BIIMSHUS,
3. MOJIOKUTENHHO (TIOBBIIIAIOT).

2. [IOBBILIEHUE YPOBHS INIACTUYECKOM JE®OPMALIMM METAJIMYECKOI' O TEJIA [TIPUBOJIUT:
1. K pOCTy MIaCTUYHOCTH;
2. K CHIKEHHIO IIaCTUYHOCTH;
3. IIIACTUYHOCTH OCTAETCS MOCTOSIHHOM.

3. CTPYKTYPHAS COCTABJISIIOIIAS 3ASBTEKTOUJIHBIX CTAJIEM:
1.mepaur; 2. nepaut, Gpeppurt;
3. (epput, IEMECHTHT; 4. IEMEHTHT, Jene0ypuT.

4. YKAXUTE MAPKH BbICOKOIIPOUHBIX CTAJIEM:

1. 55C2; 2. IOX15;
3. 40XT'CH3BA; 4. 30X9HOMA4I2C2.

IIpenonasarens

TecroBbie 3amanus Ne 18

Io mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. AUCJIOKALIA:
1. nuTeiiHOe HECOBEPIICHCTBO KPUCTAININYECKON PEIICTKY;
2. TOYCUHBIN AePEKT KPUCTATUINISCKON PEIICTKH;

3. MOBEPXHOCTHBINA JePEKT KPUCTAITHUECKOHN PEIIeTKH. 48



2. TOBBILIEHUE YPOBHS IIJIACTUYECKONM JJE®@OPMALIMU METAJIJIMUECKOT'O TEJIA ITIPUBOJIUT:
1. K CHIDKEHHIO TIpeJielia IIPOYHOCTH;
2. peesn MPOYHOCTH OCTAeTCs HEM3MEHHBIM;
3. mpeaesn MPOYHOCTH TOBBIIIACTCS.

3. IO JNDPDY3MOHHBIM HACBINIEHWEM ITOBEPXHOCTHOI'O CJIOA CTAJIN YIJIEPOJAOM ITOHUMA-
IOT:

1. emenTamnuto;

2. A3otupoBaHue;

3. AnuTtupoBaHue;

4. bopupoBanue.

4. BBIBEPUTE CTAJIb C TIOBBILIEHHBIM YIIPYTUMH CBOMCTBAMU:

1. 15X%; 2. 50XTDA;
3. 60C2; 4. Crann 45.
IIpenonaBarens

TectoBble 3amanug Ne 19

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB

KPAEBA JUCJIOKALIMA:
1. HenoJHbIN CABUI KPUCTAJIa OTHOCHUTENIFHO OTIpeIeIeHHON MOIYIIOCKOCTH;
2. Kpail IMHUH MOJYIUIOCKOCTH B KPUCTAJUTMUECKO pellIeTKe;
3. aTOMBbI, HAXOJSILIHECS B MEKAYY3€IIbHBIX TIPOMEKYTKAX.

TBEP/IbIi1 PACTBOP YIJIEPOJIA B o - XKEJIE3E:

1. mepmwur; 2. ayCTCHHUT;
3. LEMEHTHT; 4. neneOypur;
5. ¢eppwur.

YBEJIMYEHUE COAEPXXAHNA VIJIEPOAA B CTAJIM CIIOCOBCTBVYET:
1. CHMXEHHIO TBEPIOCTH;
2. poCTy TBEpAOCTH;
3. TBEpAOCTb OCTACTCS HEU3MEHHOM.

TPEBOBAHUS OBJIAJIATH BBICOKOI: TBEPJJOCTBIO, N3HOCOCTOMKOCTBIO, COITPOTUBJIEHU-
EM KOHTAKTHOW YCTAJIOCTH; UMETb OYEHb HU3KOE COJIEPYKAHWUE OTHOCHUTCS K CTA-
JISIM MAPOK:
1. IIXI15CT; 2. 50XDA;
3. 1IIX4PII; 4. 60C2XA.

[IpenongaBatenp

Tecrosble 3ananusa Ne 20

ITo mpeamery: MATEPUAJIOBEAEHUE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. CTEIIEHb ITIEPEOXJIAXAEHWA:
1. pa3HOCTD MeX 1y (PaKTHIECKOH M TEOPETHIECKON TeMIIepaTypaMi KpHCTalUIN3allly;
2. Pa3HOCTh MEXK/y TEOPETUUYECKON U (haKTHIECKOW TeMIIepaTypaMy KpUCTalUIN3alny;
3. pa3HOCTb MEXIY TeMIEepaTypoil KpUCTAJUIN3ALUH U TEMIIEPaTypol 3aTBEpeBaHMUs.

2. TBEP/IbI PACTBOP B y - )KEJIE3E: 49
1. mepuT; 2. ayCTeHWUT;



3. IIEMEHTHT; 4. neneOypwur;
(dheppur.

3. YVBEJIMYEHUE COAEPXXAHUA YTJIEPOJA B CTAJIM CIIOCOBCTBVYET:
1. CHIDKEHHIO IIACTUIHOCTH;
2. pocTy MIACTUYHOCTH;
3. IJIACTUYHOCTH OCTAETCsl HEM3MEHHOM;

4. IPEJUIOXXUTH CTAJIb JUUIA JETAJIEN, PABOTAIOIIUX B YCJIOBUAX ABPASMBHOI'O M3HAIIIN-

BAHUA:
1. 12X13; 2. 17X105; 3. 110I'13JI; 4. 20XH.

IIpenonaBarens

TectoBrble 3amanus Ne 21

ITo mpenmery: MATEPUAJIOBEJAEHHWE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. KAK JIOCTUTAETCS IIOJIYYEHUE MEJIKO3EPHUCTOM CTPYKTYPBI:
1. yMeHbIIEHHEM CTENEHH NEPEOXITAKACHUS;
2. yMEHBIIIEHUEM CKOPOCTHU OXJIAKICHHUS;
3. yBEIMUYECHHUEM CTENEHH MEPEOXITAKACHUS;
4. yBenMUeHHEM CKOPOCTH OXIaKICHUS.

2. XUMHWNYECKOE COEJJMHEHUE YTJIEPOJA C XXEJIE30OM (Fe;C):
1. mepmur; 2. ayCTEHHUT;
3. LIEMEHTHT; 4. neneOypur;

3. YBEJIMYEHUE COJAEPXXAHUSA YTJIEPOJA B CTAJIU CIIOCOBCTBVYET:
1. pocty yaapHOii BSI3KOCTH;
2. YMEHbIIEHHUIO YAapHOU BA3KOCTH;
3. ynapHast BA3KOCTb OCTAeTCs HEN3MEHHOM.

4. YKAXUTE MAPKU KOPPO3MOHHO- CTOMKMX CTAJIEN (HEPYKABEIOIUE CTAJIN):
1. 12X13; 2. 10X14I'14H4T; 3. 60C2XA; 4. A40T.

IIpenonasarens

TectoBrle 3amanusg Ne 22

ITo mpeamery: MATEPUAJIOBEAEHUE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. PU3UYECKHME CBOMCTBA METAJIJIOB U CITJIABOB:
1. cIocOOHOCTH METAJUIOB MOBEPraThCs ropsiueld U X0JI0IHOH 00paboTKe;
2. IOBEJICHNE METAJJIOB B TEIUIOBBIX, TPABUTAIIMOHHBIX, IEKTPOMArHUTHBIX U PaJHALMOHHBIX MOJISX;
3. CIOCOOHOCTH MaTEPHAIIOB CONPOTHUBIIETCS IePOPMUPOBAHHIO U PA3PYIICHHIO MO JICHCTBHEM pa3iiny-
HBIX Harpy3oK, TEMIIEPATyp U Cpe].

2. MEXAHUYECKOM CMECBIO ®EPPUTA M LIEMEHTUTA HA3BIBAIOT:
1. mepuT; 2. ayCTEHWUT;

3. IIEMEHTHT; 4. neneOypwur;
50

3. CIIOCOBHOCTb MATEPUAJIA COITPOTUBJIATCSA JEOOPMAIIVIAM U PA3PYHIEHUAM 3TO:



1. TBEpAOCTH; 2. TIPOYHOCTH;
3. BS3KOCTE; 4. ycTajocCTh.

4. YKAXXUTE MAPKU ) XAPOCTOUKUX CTAJIEN:
1. 30XI'CA; 2. 50XH;
3. 20X23H13; 4, 12X18H9T.

IIpenonaBarens

Tecrosble 3amanus Ne 23

ITo mpeamery: MATEPUAJIOBEJAEHWE U TEXHOJIOI'M S KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. TEXHOJIOTMYECKUE CBOMCTBA METAJIJIOB 1 CITJIABOB:
1. crtocoGHOCTH METAJIOB MOABEPTATHCS FOpSYel M X0JI0JHOI 00paboTKe;
2. IOBE/ICHNE METAJIIOB B TEIUIOBBIX, TPABUTAIIMOHHBIX, IEKTPOMATHUTHBIX U PaJUalMOHHBIX ITOJIEH;
3. CIOCOOHOCTH MaTEPHAJIOB CONPOTHUBILIETCS 1ePOPMUPOBAHHIO U PA3PYIICHHIO MO ICHCTBHEM pa3iIHd-

HBIX Harpy3oK, TEMIIEpaTyp U Cper.

2. MEXAHUYECKAS CMECH COCTOALIASA U3 TIEPJIMTA U LUEMEHTUTA IIPU TEMIIEPATYPE HU-
KE 727°C HA3BBIBAETCSI:

1. mepmur; 2. ayCTEHHT;

3. LeMeHTHT; 4. neneOypur;

3. CIIOCOBHOCTb MATEPHAJIA COITPOTUBJIATCSA ITPOHUKHOBEHHMIO B HEI'O BOJIEE TBEPZIOT'O
MATEPHAIJIA:

1. TBEpAOCTS; 2. TPOYHOCTE;

3. BA3KOCTb; 4. ycTanocTs.

4. K XXAPOITPOUYHBIM CTAJISIM OTHOCAT:

1 15XM; 2. 12X13;
3. 15X11M®; 4. HIX4PIL

IIpenonasarens

TectoBrle 3amanusg Ne 24

ITo mpenmery: MATEPUAJIOBEJAEHUE Y TEXHOJIOI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. MEXAHUYECKUE CBOVICTBA METAJIJIOB U CIIJIABOB:
1. crmoCOGHOCTH METAIIIIOB MOABEPTaThCsI TOPSUIEH U XOJI0JHOM 00paboTKe;
2. TIOBECACHUEC METAJIJIOB B TEIJIOBBIX, TPABUTAIIMOHHBIX, SJICKTPOMArHUTHBIX U paaualilMOHHBIX HOHeﬁ;
3. crtocoOHOCTH MaTEepPHAaJIOB COMPOTUBIIIETCS AeHOPMUPOBAHNIO U PA3PYIIECHHIO IO IEHCTBHEM pa3Iud-
HBIX Harpy3oK, TEMIIEpaTyp U Cpei.

2. HAJIMYHUE B CTPYKTYPE CIINTABA VIJIEPOJA B CBOBOJAHOM COCTOAHUUN IMTPUCYIIE:
1. natynsam; 2. OpoHzam;
3. uyryHaw; 4. cramsM.

3. CIIOCOBHOCTb MATEPUAJIA TIOTJIOLIATb PABOTY BHEIIHUX CUJI 3A CYET EI'O IUIACTHAIE-
CKO JE®OPMAITNH:



1. TBEpAOCTH; 2. TMPOYHOCTH;
3. BS3KOCTE; 4. ycTajocTh.

4. IIOAOBPATD CTAJIb IS M3TOTOBJIEHN A HOXKOBOYHOI'O ITOJIOTHA:
1. V10; 2. Y10A; 3. BCr4; 4. 60C2.

IIpenonaBarens

Tecrosbie 3amanus Ne 25

ITo mpenmery: MATEPUAJIOBEJIEHUE W TEXHOJIOI'MA KOHCTPYKITMOHHBIX MATEPUAJIOB

1. ITIPEJEJI ITPOITOPIIMOHAJIBHOCTU:
1. HampspbKeHHe, IPU KOTOPOM OTCTYIJICHHE OT JIMHEHHOM 3aBUCUMOCTH TOCTUTaeT TaKOro 3HAYEHHUs, YTO

TAHI'CHC yI'Jla HaKJIOHa KacaTeJbHOH K KpHBOﬁ I[e(l)OpMaLlI/II/I YBCJINYIMBACTCSA HA 50% oT cBOEro 3HAYCHHS

Ha JMHEHHOM YTJIOBOM YYacTKe;
2. HampsDKEHHeE, IPH KOTOPOM ocTaTouHas aedopmarust gocturaet 0,05% ot HaganpHON IIHHBI 00pa3na;

3. HanpsDKEHHE, BBI3BIBAIOIIEE OCTATOYHYIO Aehopmaruio, pasHyto 0,2%.

2. INTACTUHYATYIO ®OPMY I'PAOUTA UMEIOT:
1. KOBKHE YYTYHBI; 2. cepble YyT'yHBI;
3. Oenble YYT'yHBI; 4. BBICOKOIIPOYHBIC UyTYHEI.

3. TIPOLIECC TIOCTEIIEHHOI'O HAKOIUIEHHMS TTOBPEXIEHUM, TIPUBOJAIIMX K PA3PYIIEHUIO
MATEPHAJIA IO IEICTBUEM 3HAKOITEPEMEHHBIX HAI'PY30K:

1. TBEpAOCTH; 2. MPOYHOCTH;

3. BA3KOCTb; 4. ycTanocTs.

4. IOJOBPATDH CTAJIb JJIA U3IrOTOBJIEHUA IHTAHIEHIIUPKY JIA:

1. Crans 40; 2. Y7,
3. 65T 4. 15X.

IIpenonasarens
TectoBsie 3apanust Ne 26

o mpeamery: MATEPUAJIOBEAEHWE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. IPEJEJI YIIPYT'OCTHU:
1. HanpsbKeHue, P KOTOPOM OTCTYNJIEHHE OT JIMHEHHON 3aBUCHMOCTH JOCTUraeT TaKOrO 3HAYEHUs, YTO

TaHTeHC YIJla HAKJIOHA KacaTeJIbHOW K KpuBOH aedopmMarny yBennunBaercs Ha 50% oT cBoero 3HaueHus Ha
JIMHEITHOM YTJIOBOM YYacTKe;

2. HaTpsDKEHUE, IPH KOTOpoM octaTodHas aedopmarust qocturaeT 0,05% ot HavasHON AITHMHEI 00pas3ia;

3. HanpsDKEHUE, BHI3BIBAIOIIEE OCTATOUHYIO Aeopmanmro, paHyio 0,2%.

2. XJIOIILEBU/IHYIO ®OPMY I'PAOUTA UMEIOT:
1. KOBKHE YYTYHBI; 2. cepble YyTyHbI;
3. Oemnble YYTyHBI; 4. BBICOKOIIPOYHBIEC YYTyHBI.

3. HAJIMYUE ©®OCDOPA B CTAJIU CIIOCOBCTBVYET:
1. NOBBIIEHHUIO IPOYHOCTH; YMEHBILIEHHE [UIACTUYHOCTH U BS3KOCTH; MOBBIIIEHUIO MOPOTa XJIAAHOJIOMKO-

CTH;
2. KpacHOJIOMKOCTH;

3. CHHXKEHHMIO TIPOYHOCTH; YBEIMUYCHHUIO [IACTUYHOCTH;

YBEJIMUYCHHUIO MPOYHOCTH M [UIACTUYHOCTH, POCTY TEXHOJIOTUYECKUX CBOMCTB.
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4.YTO OBO3HAYAET IIU®PA B MAPKMPOBKH CTAJIM OBBIKHOBEHHOI'O KAYECTBA BCT 4 IIE:
1. KOIMYIECTBO YIIepoaa B AECATHIX HOIX Yo;
2. HOMEp CTaJIH;
3. Tpymnma cTaim.

IIpenonaBarens
TecToBrie 3aganus Ne 27

ITo mpenmery: MATEPUAJIOBEJIEHUE W TEXHOJIOI'MA KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. ITIPEAEJI TEKYYECTU:
1. HampsbKeHHe, TPH KOTOPOM OTCTYIUIEHHE OT JIMHEMHOM 3aBUCMOCTH JOCTUTAET TAKOTO 3HAYEHHS, UTO

TaHTCHC yTJIa HAKJIOHA KacaTeJIbHOM K KpUBOH nedopmMamnmy yBennanuBaeTcs Ha 50% OT cBOETo 3Ha4EHUA

HA JINHCWHOM YTJIOBOM y4acTKe;
2. HaTIPsDKEHUE, IPU KOTOpOM ocTtaTtouHas nedopmarus qocturaet 0,05% OT Ha4anbHOM JUTHHBI 00pasa;
3. HampsDKEHHE, BRI3BIBAIOIIEE OCTATOUHYIO Aedopmarniuio, paHyto 0,2%.

2. ITAPOBUHYIO ®OPMY I'PA®UTA UMEIOT:
1.KOBKHE UyTyHBI, 2. cepble UyTyHBI;
3. Oemnble YYTyHBI; 4. BBICOKOIIPOYHBIEC TYTYHBI.

3. OJHOPOJIHASI YACTD CIUJIABA, XAPAKTEPU3YIOWIAS OITPEJEJIEHHBIM COCTABOM, CBOM-
CTBAMU, TUIIOM KPUCTAJIMYECKOM PEINETKU U OTIEJIEHHAS OT JAPYTUX YACTEH CIUIABA
ITOBEPXHOCTBIO PA3JIEJIA HA3BIBAETCSI:

1. pa3za; 2. KOMIIOHCHT;

3. MEXaHHUYEeCKasi CMECh; 4. TBepHbIi pacTBOp.

4. YKA3ATH MAPKY OJJHOKAPENIHOI'O TBEPJIOI'O CIIJTABA:
1. TT7K12; 2. BKI10;
3. T15Ke6; 4. KXHI10.

IIpenonaBarens
TecTtoBrle 3aganus Ne 28

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. ITPEJEJI TPOYHOCTHU (BPEMEHHOE COITPOTUBJIEHUE):
1.BenMYMHA pa3pylIaroied Harpy3KH;
2. HampsDKEHKE, COOTBETCTBYIOIICE HAMOObIICH HArPy3Ke, MPE/IICCTBYIOICH pa3phIBhI;
3. MaKCHMAaJIbHO BO3MOXKHAS JTe(hOpMAIIHs.

2. BUJ TEPMUYECKOI OBPABOTKM, 3AK/IIOUAIOIIUICSA B HATPEBE CTAJIM O OIIPEJIEJIEH-
HOUN TEMIIEPATYPBI, BBIIEPKKU U TTOCJIEAYIOIINM MEJJIEHHOM OXJIAXJEHUN (BMECTE C

[NEYbIO):
1. 3akanka; 2. HOpMaH3alus;
3. OTXwur; 4. oTmyck.

3. TI0] KPUTUYECKOM TOYKOM IIOHUMAETCS:
1. Temmepatypa Havaga KpUCTAUIU3AINH;
2. TeMIieparypa KoHI[a KpUCTaJUTH3allHH;
3. remneparypa, Npyu KOTOPOH MPOUCXOIAT (ha30BbIE IIPEBPAIICHUS.

4. VKA3ATH MAPKY JIBYXKAPBHJIHOI'O TBEPJIOI'O CIUIABA:
1. TT7K12; 2. BK10;
3. T15K6; 4. KXHI10.
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Tecrosbie 3amanus Ne 29

ITo npenmery: MATEPUAJIOBEAEHWE U TEXHOJIOTMA KOHCTPYKIIMOHHBIX MATEPUAJIOB

1. YU CJIO TBEPJOCTHU 110 BPUHEJIIIO OITPEJEJIAAETCA:
1. oTHOILIEHHEM Harpy3KU BAABIMBAHUSA K IUIOLAN MMPAMUJAIBHOIO OTIEUaTKa,;
2. TIyOUHOM OTIeyaTKa;
3. OTHOILIEHNEM Harpy3KH BAABIMBAHHMS K IJIOMAAN c(hepPUIECKOTO OTIIeUaTKa.

2. BUJI TEPMUYECKOI OBPABOTKH, COCTOMIMI B HATPEBAHUU CTAJIA 10 TEMIIEPATYP
AYCTEHUTHOI'O COCTOSHUNS, BBIIEPXKKIM U ITOCJIEAYIOIETO OXJIAXIEHWS HA BO3/1YXE:

1. 3akanka; 2. HOpManu3alus;

3. oTxur; 4. oTmyck.

3. YKA3ZATDH ®OPMVYJIY BBIPAKAIOIIYIO ITPABUJIO ®A3 TMIBBCA:

1. K=C-1-9; 2. C=K+1+d; 3. ®=K+1+C.

4. YKA3ATH MAPKY TPEXKAPBE/ITHOT'O TBEPZIOI'O CIIJIABA:
1. TT7K12; 2. BK10;
3. T15Ke6; 4. KXH10.

IIpenonasarens
TecroBbie 3amanus Ne 30

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M A KOHCTPYKITMOHHBIX MATEPHUAJIOB

1. YH1CJIO TBEPJOCTH 110 POKBEJIIY:
1. oTHOIIEHNE HArPy3KH BABIMBAHUS K IUIOMIAM TUPAMHUIAIBEHOTO OTIICUaTKa;
2. rmyOMHA OTIeYaTKa,
3. OTHOILIEHNE HArPy3KH BJABJIMBAHUS K IUIONIA 1 ChepUIecKOro OTievarKa.

2. BUJI TEPMUYECKON OBPABOTKU MATEPUAJIOB COCTOSILEN B HATPEBE JIO TEMIIEPATYP
BBIIIE ®A30BBIX [TPEBPAILEHUN U OXJIAXJIEHUE CO CKOPOCTBIO BBIIIE KPUTUYECKOM, I10-
CJIE KOTOPOI'O MATEPUAJI HAXOJUTCS B HEPABHOBECHOM COCTOSHUWMU:

1. 3akanka; 2. HOpMaM3alus;

3. OTXKur; 4. OTHyCK.

3. CKOJIbKO CTEIEHEN CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. B MAPKUPOBKE -ll_IO,P'AU'IIOMHH{% J116, LIUDPA 16 O3HAUAET:

1. HOMED ciTnaBa, i 2. %-Hoe coJiep)KaHue MarHus;
3.%-Hoe comepkaHue éIlJ'IIOMI/IHI/ISI; 4. %-Hoe coJiep)KaHue MapraHiia.
I
IIpenonaBatens
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Io npeavery: MATEPUAJIOBEJIEHUE U TEXHOJIOTMA KOHCTPYKIITMOHHBIX MATEPUAJIOB4



1. YMCJIO TBEPJAOCTU 110 BUKKEPCY:
1. OTHOIICHNE HATPY3KH BIABIMBAHMA K IUIONIAM IMPAMUAIBHOTO OTIIEYaTKa;
2. TmyOMHA OTIeYaTKa,;
3. OTHOILIECHNE HArpy3KH BJABJIMBAHUS K IUIOMIAH ChepUIECKOro OTIevarTKa.

2. HATPEB 3AKAJIEHHOM CTAJIU 10 TEMIIEPATYPBI 120°- 250°C, BBIJIEPXKKA U IMTOCJEAYIOIIEE
OXJIAXKJEHUE 3TO:

1. BBICOKMIA OTITYCK;

2. cpeaHuii OTIYCK;

3. HU3KUH OTIIyCK.

3. CKOJIbKO CTEIEHEN CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. B MAPKHPOBKE CMJIYMHHA ALS, IU®PA 8§ O3HAYAET:

1. HoMmep craBa; 2. %-Hoe Comep)kaHNe MarHus;
3. %-Hoe coneprkaHue aTFOMUHIS 4. %-Hoe coaeprkaHUE MapraHua.
IIpenonasarens

TecrtoBble 3amanus Ne 32

o mpeamery: MATEPUAJIOBEAEHWUE U TEXHOJIOT'M A KOHCTPYKIIMOHHBIX MATEPHUAJIOB

1. MIOBBIIIEHUE YPOBHA JE®OPMAILIMU METAJIJIMYECKOI'O TEJIA TIPUBOANT:
1. K pocTy TBEpIOCTH;
2. K CHXKEHUIO TBEPJIOCTH;
3. TBEPAOCTH OCTAETCSI MOCTOSIHHOM.

2. HATPEB 3AKAJIEHHOM CTAJIM JIO TEMIIEPATYPbI 300...400°C, BBIJEPXXKA U MOCJEAYIOIIEE
OXJIAX/IEHME 3TO:

1. BBICOKHII OTIIYCK;

2. CpemHUi OTIYCK;

3. HU3KUH OTILyCK.

3. CKOJIbKO CTEIEHEN CBOBO/IbI (C) BYJIET B TOUKE 1:
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4. K AHTUOPUKIIMOHHBIM CITJTABAM HA OCHOBE IIBETHbBIX METAJIJIOB OTHOCSIT:
1. OpoH3HI; 2. 6a00uTHI; 55
3. JIOpaTtOMUHBL, 4. CHIYMUHBI.



