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1 OBIIASA XAPAKTEPUCTHKA PABOYEHA TIPOTPAMMBI YUYEBHOU
JUCIUIIVIMHBI «OI1 04 MTEPUAJIOBEJIEHUE»

1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

Pabouas mporpamma y4yeOHOM IUCHUIUIMHBI «MarepuanoBeieHUe» SIBISETCS YacTbiO
IpOrpaMMbl  TIOJITOTOBKM ~ CIICLIUATIMCTOB CPEAHEro 3BeHa 1o crenuanbHoctH 22.02.01
Metamnyprus d4epHbiX MeTtaiioB. PabGouas mporpamMma cocTaBieHa Al OYHOM (QoOpMbI
00y4eHusl.

1.2 MecTo AMCHMIUVIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CHELHAJHCTOB
CpeHero 3BeHa

YuebHast nucHMIIMHA «MaTtepuanoBeieHue» OTHOCHTCA K 00menpodeccuoHanbHbIM
JUCLUIUIMHAM NPO(ECCHOHAIBHOTO LUK

OcBoeHuI0 y4eOHOH MUCHUIUIMHBI NPEAMIECTBYET N3yUeHHE YUeOHBIX TUCHUIUIMH XUMHH,
bU3HKY..

Hucnnmmua  «MarepuanoBeieHUE» — SBISIETCS  IPEALISCTBYIOIIEH JUIL  M3Y4ECHMS
CJIEAYIOUIMX Y4eOHBIX TUCLMILIMH, TPO(PECCUOHATBHBIX MOIYIEH:

- «OCHOBBI METaJLITyprUYECKOro IIPOU3BOJICTBAY, M/IK.01.01YnpaBnenue
TEXHOJIOTUYECKUMHU MPOLIECCAMU IIPOU3BOJICTBA YYT'YHA/CTaIX U KOHTPOJIb 32 HUMU

1.3 lenb u miIaHupyembie pe3yabTaThl 0CBOCHUS AUCHHUILINHBI
ConepkaHue JUCLUMIUIMHBI OPUEHTHPOBAHO Ha IOATOTOBKY OOYYarOIMXCSl K OCBOEHHUIO
poeCCHOHATIBHBIX MOJYJE IMporpaMMbl IHOJArOTOBKM CIELMAIUCTOB CPEAHEro 3BEHa 10
CIINMATIFHOCTH ¥ OBJIA/ICHUIO CIIETYOIIUMH OOIIMMH U IPO(ECCHOHATTBHBIMUA KOMITETEHIHSMH:
IIK 1.1. OcymecTBisATh TEXHOJOTHYECKHE OIEpallUd IO IPOU3BOJICTBY UEPHBIX
METAJIIOB.
[IK 1.2. HMcnonb3oBarh CUCTEMbl aBTOMAaTHYECKOTO YIPABJIEHUS TEXHOJIOTHYECKUM
IPOLIECCOM.
I[IK 1.3, DOkcmiyatupoBaTb  TEXHOJIOTHUYECKOE UM MOJBEMHO-TPAHCIIOPTHOE
o0opynoBaHue, odecreunBaroliee Npoecc MPOU3BOJICTBA YEPHBIX METAILIOB.
[IK 1.4. Ananu3upoBaTh KaueCTBO ChIPbsl U TOTOBOM MPOTIYKINH.
I1IK 2.1. [InanupoBaTh M OpPraHU30BBIBaTH COOCTBEHHYIO JAEATENbHOCTb, pPabOTy
HOJpPa3/IeJIeHUs, CMEHBI, y4acTKa, OpUra/ibl, KOJUIEKTUBA UCTIOIHUTEIIEH.
I1K 3.1. [IpuHumaTh ydyactue B pa3pabOTKe HOBBIX TEXHOJIOTUH M TEXHOJOTHYECKUX
IPOLIECCOB.
1K 3.2. YyacTBOBaTh B 00€CIIEUEHUH U OLICHKE IKOHOMHYECKON 3P PEKTUBHOCTH.

B mporiecce ocBoeHUs! TUCHUIIIUHBL y CTYJEHTOB JIOJDKHBI (DOPMHUPOBATHCS OOIIIHE
KOMIETEHIINU:

OK 1. IloHuMaTh CYIIHOCTh M COLHMAIBHYIO 3HaYMMOCTh CBOEH Oyayiiel mnpodeccu,
MIPOSIBIIATH K HEM YCTOMUYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BEIOMPATh TUIIOBbIE METOABI U CLIOCOOBI
BBINIOJTHEHHS TPOPECCHOHANTBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTh U KAYECTBO.

OK 3. IlpyHumarh pelieHus B CTaHIAPTHBIX M HECTAaHAAPTHBIX CUTyallMsIX M HECTU 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymectBiaTh MOUCK M MHCHONb30BaHME HWH(GOPMALMM, HEOOXOAUMOM Ui
A PEKTUBHOTO BBIOIHEHUST TPO(PECCHOHATBHBIX 3a/a4, MPOPECCHOHATLHOTO W JIMYHOCTHOTO
Pa3BUTHSI.



OK 5.

Hcnons3oBath

npodeCcCHOHATIBHOM AeSTETbHOCTH.

MH()OPMALIMOHHO-KOMMYHHUKAIMOHHbIE

TEXHOJIOI'NH

B

OK 6. Paborarb B KOIEKTHBE M KoMaHje, 3((EKTHBHO OOIMIAThCS C KOJUICTaMH,

PYKOBOJICTBOM, TIOTPEOUTEIISIMU.
OK 8. CaMOCTOSITENIHHO OIPENENATh 3a/1aull MPOPECCHOHATFHOTO U JIUYHOCTHOTO Pa3BUTHS,
3aHMMaThCsl CaMOOOpa30BaHNEM, OCO3HAHHO IIAHUPOBATH MOBBIIICHUE KBATU(PHUKALHH.

Koo IIK/ OK Ymenusn 3Hanun

IIK 1.1. | V1. pacrio3naBaTh u 31. 3aKOHOMEpPHOCTHU
OcymiecTBIsiTh KJ1acCu(UIUPOBATh MPOLECCOB KPUCTAIIU3ALUU
TEXHOIOTHHYCCKNE KOHCTPYKIIMOHHBIE ¥ ChIPHEBBIE ¥ CTPYKTYpOOOpa30BaHHUs
oreparuu o

Marepuaibl 0 BHEITHEMY BUAY, METaJJIOB U CIIJIABOB, OCHOBBI
MIPOU3BOJICTBY . 6046
4EPHBIX METAILIOB, MIPOUCXOXKJACHHUIO, CBONCTBAM; UX TePMOOOpPaOOTKH,

CIOCOOBI 3alIUTHl METAJIIOB
V2. onpenensite BUIbI .
OT KOPpPO3UHU;

KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB;

BBIOMPATh MaTePUAIIbI JIJIs

KOHCTPYKIIUHU 10 MX Ha3HAYCHUIO U

YCIOBUSIM DKCILTyaTallHH;

[IK 1.2. V3. npoBOAUTH UCCIEIOBAHUS U 35. kiaccuduKamio
Hcnons3oBate HCIBITAHUSA MaTEPUAJIOB; MaTepUalioB, METAJUIOB U
CHCTCMBbI CIUTaBOB, UX 00JIACTH
aBTOMAaTUYECKOIO

MIPUMEHEHNS,
yIpaBiIeHUS
TEXHOJIOTHYECKUM
IIPOLIECCOM.

IK 1.3. V2. onpenensiTe BUIBI 33. mpuHIUIIBI BBIOOpA
OKCIIyaTHpOBATh KOHCTPYKIIMOHHBIX MaTE€pUAJIOB; KOHCTPYKIIMOHHBIX
TEXHOMOTMYCCKOE 1 BBIOMPAThH MaTEPUAIIBI IS MaTepHajoB s
MOABEMHO- .

KOHCTPYKIIUHU TI0 MX HA3HAUYCHUIO U MIPUMEHEHUS B
TPaHCIOPTHOE
BHSIM JKCILTyaTaIuy; MIPOU3BOJICTBE;
oGopyToBaHTe, ycio IKCIUTyaTalllH; POU3BOJICTBE;
o0ecnieunBaroIee
rpoiiecc
MIPOU3BOJICTBA
YEPHBIX METAILJIOB.
[IK 1.4. V1. pacnio3HaBaTh U 34. cTpoeHUE U CBOWCTBA
AHanu3upoBarhb KJ1acCU(UIIUPOBATH METaJIJ0B, METOAbI UX
Ka9CCTBO ChIpbA 1 KOHCTPYKIIMOHHBIE M CHIPHEBBIE WCCIIEIOBAHNS;
TOTOBOM MPOAYKLIUH
MaTrepuabl 0 BHEITHEMY BUAY,
MPOUCXOXKICHUIO, CBONCTBAM;
V2. onpenensth BUIBI
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB;
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BBIOMPATH MaTepuaIbl s
KOHCTPYKLUU 10 UX Ha3HAYCHHUIO U
YCJIOBHSIM 3KCIUTyaTalluy;

V3. npoBOAUTH UCCIIEIOBAHUS U
UCTIBITAHUS MAaTEPUATIOB;

TIK 2.1. ITna VY3, npoBOAUTH UCCIEIOBAHUS U 32. knaccuukanuo u
HUPOBATH n HCIIBITAHUS MaTEPUAIIOB; CIOCOOBI MOTyYEHUS
OpraHU30BbIBATH KOMITOBHITHOHHBIX
COOCTBEHHYIO .

MaTepuasos;

NEeSITEHbHOCTD,
pabory 34. cTpoeHue U cBOiicTBa
MoApa3aesieHus,

METAIIJIOB, METOJIbI UX
CMEHBI, y4acTKa,
Opurazpl, KOJJIEKTHBA HCCICNOBAHHA,
WCIIOJTHUTENEH.

[1K 3.1. IIp V1. pacrio3HaBaTh u 31. 3aKOHOMEPHOCTH
HHUMATb ydacTue KJIacCCU(PHUITUPOBATH MPOLECCOB KPUCTAIIU3ALUU
B pa3pa60T£<e HOBBIX | KOHCTPYKIMOHHBIE M CHIPHEBHIE ¥ CTPYKTYpOOOpa3oBaHus
TEXHOJIOTHIT u

MaTepHuabl 10 BHEITHEMY BUAY, METaJIOB U CIIJIABOB, OCHOBBI
TEXHOJIOTHYECKHUX . 6046
MIPOUCXOXKACHUIO, CBONCTBAM; uX TepMooOpaboTKU
IIPOLISCCOB. p a ’ ’ p p i

V2. onpenensiTh BUIBI
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB;
BBIOMpATh MaTepHAIIbI JIJIs
KOHCTPYKIIUH IO UX Ha3HAYCHHUIO U
YCIOBUSIM DKCILTYaTallHH;

CIOCOOBI 3alIUTHl METAJIIIOB
OT KOPpPO3UHU;

33. mpuHLUIBI BBIOOpA
KOHCTPYKLIMOHHBIX
MaTEpUAJIOB JUIs
IIPUMEHEHHUS B
IIPOU3BO/JICTBE;

35. xnaccuduxaimio
MaTepUajIoB, METAIOB U
CILUIABOB, UX 00JIaCTH
IPUMCHCHUS;

IIK 3.2. YuacTBOBaTH
B 00€CIIEUeHUH U
OIIEHKE
SKOHOMUYECKOM
s exTuBHOCTH

V3. npoBOAUTH UCCIIEIOBAHUS U
UCTIBITAHUS MaTEPUAJIOB;

32. xnaccuduxanuio u
CIOCOOBI OTYUYEHUS
KOMIIO3UIIMOHHBIX
MaTepuasos;

34. cTpoeHue U CBOKCTBA
METAIIJIOB, METOJIbI UX
UCCIIeTOBAHMS;




OK 1.
[Tonrmare CyniHoOCTb U
COLIMATIBHYIO
3HAYMMOCTh cBOCH

Oymymieit mipodeccun,
MpOSIBIISITh K HE
YCTOWYMBBIM UHTEPEC.

VY01.1. oueHuBarh coralIbHYIO
3HAYUMOCTb CBOCH OymyIien
npodeccun s pa3BUTHUS
9KOHOMUKH H CPEJIbI
KHU3HEICTHHOCTH IPaXKJaH
POCCHICKOTO TOCY1apCTBa;

301.1. cymHOCTb U
3HAYMMOCTb
npodeccnoHaTBLHOMI
JESITEIIbHOCTH T10
CHEIUATBHOCTHU JIJIS
pa3BUTHS SKOHOMUKU U
Cpebl )KU3HEACTbHOCTH
rpaXkIaH POCCHICKOTO
rocy/apcThna ;

OK 2. ¥02.1. pacrio3HaBath u 302.1. anroput™Msl BeiOOpa
OpraHu30BbIBATH aHAJIM3UPOBATH MPOPECCHOHAIBHYIO THIIOBBIX METOJIOB H
COOCTBEHHYIO 3a/1a4y W/Wim npooiemy; CIIOCOOOB BBHITTOJTHCHHS
JESITENLHOCTS, po¢)eCCHOHANIBHBIX 3a]1a4;
BBIOMpAaTh  TUIIOBBIE
METOJbI M  CIIOCOOBI
BBITIOJTHEHUS
PO eCCHOHATBEHBIX
3aja4, OILIEHUBAaTh HX
3¢ PEKTUBHOCTh u
Ka4eCTBO.

OK 3. V03.1. npuHUMaTh peleHus B 303.1. anropuT™MBI IPUHSITHS

[lpyHuMate  perieHus
B  CTaHJApTHBIX |
HECTaHapTHBIX
CUTYaIlUsIX M HECTU 3a
HHUX OTBETCTBEHHOCTb.

CTaHJapTHON NpodecCHOHATbHOM
CUTYalluul U OIPEIEISTH
HE00XO0/IUMBIE PECYPCHI;

¥03.2. npuHUMAaTh peleHus B
HEeCTaHJapTHOHN NpodecCHoHANbHOM
CUTYallUu U OIPEIEIATH
HE00XO0/IUMBIE PECYPCHI;

pelieHus B
npodeccuoHaTbHBIX
CTaHJAPTHBIX CUTYAIHSIX;

303.2. anropuT™Mbl IPUHATUSA
peleHus B
npodeccuoHaTbHBIX
HECTaHJAPTHBIX CUTYalMsX;

OK 4.
OcCy1iecTBIsAITh  MTOUCK
u UCTIOJTE30BaHUE
uHpOopMAaLUH,
HEOOXOINMON IS
sdpdexTuBHOrO
BBITIOJTHCHHS
npoeccroHaTbHBIX
3a1ad,

npoeccroHaTbHOTO 1
JIMYHOCTHOI'O
Pa3BUTHSL.

VY04.1. onpenensiTh HEOOXOIUMBIE
HCTOYHUKU MH(OpMALINN;

304.1. HoMeHKIIaTypa
MH(OPMaLIMOHHBIX
HCTOYHHUKOB IIPUMEHSIEMBIX B
npodeccuoHaNbHOMI
NesITeNbHOCTH;




OK 5.
Hcnonb3oBars
MH(OPMALTMOHHO-
KOMMYHUKAIIMOHHbIE
TEXHOJIOTUU B
pogecCHOHATEHOM
JeSATEITBHOCTH.

VY05.1. ucnonp3zoBaTh CpeaCcTBa
UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOT U
JUISL peiieHns: TPo(eCCHOHANBHBIX
3ajay;

305.1. coBpemeHHbIE
CpPEACTBA U YCTPOMCTBA
nH(pOpMaTU3ALINUN U TIOPSIIOK
UX IPUMEHEHUS;

OK 6. Paborats
B KOJICKTHBE W
KOoMaHzie, 3pPeKTUBHO
00maTbCs C
KOJIICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEISIMU.

Y06.1. paboTaTh B KOJUICKTHBE H
KOMaH/Ie;

306.1. ocHOBHBIE TPUHIIUIIBI
paboTHI B KOJJICKTHBE;

OK 8.
CaMOCTOSTEIILHO
ONpENICNIATh  3aJaud
MPOPECCHOHATILHOTO U
JINYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHKEM,
OCO3HAHHO
TUIAaHUPOBATh
MTOBBIIIICHHE
KBTU(DHUKAIHH.

V08.1. caMOCTOATENBHO OIPENETATh
3371241 Ipo(eCcCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHS;

308.1. myTH cTaHOBIICHUS
CTCHUAINCTA U PA3BUTHUS
JMYHOCTH;




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Bua yueOHoii padoThl O0bem yacon

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 96

O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsH HAarpy3Ka (Bcero) 68

B TOM YHCIJIE:

JICKIINH, YPOKH 48

NPAKTHYECKUE 3aHSATHSI 6

J1a00paTOPHBIE 3aHSITHUS 10

KypcoBas pabora (IIpOeKT) He
npeoyCMompeHo

CamocrosiTesibHass padora 32

dopma MPOMEKYTOUHON aTTECTANNN — OUPPepeHyUpOBAHHbLIL 3auem




2.2 TemaTn4eckuid IJIaH U coacpiKaHue y‘leﬁl—l()ifl AUCHHUIIINHBI «MaTepuaJIOBe):[eHne»

HaumeHoBaHue Coaeprxanue yued0HOro MaTepuaJia, JIaGopaTopHble U MPaKTUYeCKHe padoThl, caMocTosATeIbHAass | O0beM yacoB Koabl
Pa3esioB U TeM padoTa ody4yarommxcsi, KypcoBasi padoT (IpoeKT) KOMIIeTeHIHii/0
CBanMBaeMbIX
3JIEMEHTOB
KOMIIeTeHIH
1 2 3 4
Paznean 1. CTpoeHue M KPUCTAJIN3ALNS METAJJIOB OK/IIK
Tema 1.1. Copep:xanue yueOHOro MaTepuaJia 4
AtomHO-kpHcTan- |1 |Ompenenenne atoma. CTpoeHne atoma. THUIIBI KPUCTANTHIECKUX pemeéTok. CBONCTBA METAIIIOB U 4 OK1, OK5
JInYecKoe CTpoeHne CIUIaBOB
MeTaJIOB
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 4
Kpucramnmzanmsa |1 |CymHocTs Kpuctammmianuu. GakTopsl, BIUSIOMIAE Ha pa3Mep U GopMy 3epHa. 2 OK1, OK5
MeTaJlJI0OB TIK 1.3, 11K1.4
JlaGopaTopHbie padoThl 2
1 |HaOnroneHue ¢ moMoIs0 OMOJI0OrHYECKOro MUKPOCKOIIA 38 KPUCTAITM3AIMEH U3 PacTBOpa COJIH. 2 OK1, OK5
1K 43,1IK14
Paznen 2. MeToabl HCCJIEAOBAHUS M MCIIBITAHNSA METAJLJIOB M CIJIABOB
Tema 2.1. Conep:xanue yueOHOro MarepuaJa 6
MeToasbl 1 |Makpockonuieckuii aHaIn3. MUKPOCKOTIMYECKUH aHaJH3. 2 OK 1, OK5
HccsIe10BaAHUS
CTPYKTYPLI METAILIOB | JiagopaTopuble padoThi 4
H CI1aBOoB 1 |Makpockonuyeckuii aHajau3. BelsBIeHNE JIMKBAIIUH CEPBI. 2 OK 1, OK5
2 |IlpuroTtoBieHne MUKpOLLIH(OB. 2 K 1.3
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa 2
®usuyeckue Meroasl |1 | Hepaspymaroriye MeTo ! MCCIEAOBAHUS M KOHTPOJIS Ka4eCTBA METAJJIOB. 2 OK 1, OK5
HCCJIeT0OBAHUS TIK 2.1, [1K1.3, TIK
CTPYKTYPBbI METAJIJIOB 14
U CILJIABOB.
Tema 2.3. Conep:xanue yueOHOr0 MaTepuaJa 6
Mexannuyeckne 1 |WcupiTanus mpu CTaTUYECKUX HAarpy3Kax. McrpiTaHus npy TMHAMUYECKUX Harpy3kax. 2 OK 1, OK5

10




CBOIICTBa METAJLJIOB H

MK 2.1, TTK 1.3, TIK

MeTOAbI UX 1.4
UCTILITAHMSA. JlabopaTopHbIe paGoThl 4
1 |H3y4yeHne MeTOOUKHU U3MEpEeHUs TBEPJOCTH MeTasuloB o bpunemo n Poksemny. 4 OK 1, OK5
K 2.1, IIK 1.3, [IK
14
Paznen 3. OCHOBBI TEOPHH CILJIABOB
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJia 6
Oo0mas 1 | XapakTepucTrka OCHOBHBIX (a3 B cruiaBax. [lyTu ynpodHeHHs cTajeil U CIIaBoOB 2 OK 1, OKS5
XapaKTepUCTHKA K 2.1, IIK 1.3, TIK
MeTAJINYeCKUX 14
CIJIABOB. IMpakTnyeckue 3aHATHS
1 | AnarpamMma COCTOSIHUSI CIUIABOB OK 1, OKS5
K 1.3,1IK1.4
Tema 3.2. Conep:xaHue yue0HOT0 MaTepHaJa 12
JunarpamMmmel 1 | AuarpamMMbl COCTOSIHUS CIUIABOB C HEOTPAHUYEHHON M OTPaHMYCHHON PacCTBOPHUMOCTHIO 2 OK 1, OK5
COCTOSIHUS CIVIABOB KOMIIOHEHTOB B TBEPJIOM COCTOSHUH. JlarpaMMbl COCTOSTHUS CIIJIAaBOB C XMMUYECKUM COETHHEHHUEM, MK 1.3
JABYXKOMITOHEHTHBIX 9BTEKTUYECKHUM M 3BTEKTOMIHBIM IIPEBPALICHUEM.
CHCTeM. IIpakTHYeckue 3aHATHS 6
1 |[locTpoeHne auarpaMm COCTOSHUS CIUIAaBOB C HCIOJB30BaHMEM METOJIa TEPMUYECKOT0 aHAIN3a. 4 OK 1, OK5
[K 2.1, I1K1.3, IIK
1.4, TIK 2.2, I1K 32
2 |Penrenue 3aja4 mo quarpaMmamM COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHCTEM. 2
CamocTrosiTeibHasi padoTa 00y4yalommxcs 4
1 | Pemenwue 3a1a4 1Mo quarpaMMamM COCTOSIHHS CTUIABOB JBYXKOMITOHEHTHBIX CHCTEM. 4 OK 1, OK5
K 2.1, IIK 1.3, [IK
1.4,1IK 2.2, 11K 3.2
Paznen 4. 7KeJ1e30yrepoaucTbie CIJIaBbl
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJia 10
JAuarpamma 1 | Inarpamma coctosiHus « XKeneso-niemeHTUT ». Jluarpamma coctosiaus «XKeneso - yriaepom» 2 OK 1, OK5
COCTOSIHUS IIK 2.1, IIK 1.3, TIK
JKeJ1e30yT1epOAUCTHIX 14,TIK2.2,TIK 3.2
CILIABOB. IpakTHyecKne 3aHATHS 4
1 | MukpoaHanu3 yriepoanCThIX CTaJICH. 2 OK 1, OK5
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2 | Muxkpoananu3 OeNbIX YyTyHOB B pABHOBECHOM COCTOSIHUH. 2 K 2.1, TIK 4.3, TIK
4.4, 11K 2.6, IIK 32
CamocTosiTeJIbHasi pa0doTa 00yYalonIuxcst 4
1 |Pemenne 3asau Ha MOCTPOCHHME KPUBBIX OXJKACHUS (HAarpeBa) M aHAIW3 IPEBpaILlCHHH, 4 OK 1, OK5
MPOUCXOASIINX B CTAISAX U YyTYHaX. K 2.1, TIK 1.1, TIK
1.4,11K 2.1, 11K 3.2
Tema 4.2. Conep:xaHue yueOHOT0 MaTepHaJa 7
Bimsinme yraepona, |1 |Knaccudukanust yriepoancTsIX cTajgen 2 OK 1, OK5
MOCTOAHHBIX IIK 2.1, IIK 1.3, TIK
npumeceii u 1.4, 11K 2.2, 11K 3.2
JIErMPYIOIIHX CamocTosiTesibHasi paboTa 00yyaroumuxcs 5
9JIEMEHTOB Ha 1| KonrponbHas pabora. ONUIIUTE BIUSHUE JICTUPYIONIMX JJIEMCHTOB Ha CBOMCTBACTAd U 3 OK 1, OKS5
CBOHCTBA CTAJIH. pacumdpyiiTe MapKu JETMPOBAHHBIX CTAJEH K 2.1, TIK 1.3, TIK
1.4, 11K 2.2, IIK 3.2
Tema 4.3. Conep:xanue yueOHOro MaTrepuaJia 6
YyryHsl. 1 | Cepbie, BEICOKONPOYHBIE, KOBKHE IyTYHBI. 2 OK 1, OKS5
IIK 2.1, IIK 1.3, [IK
1.4, 11K 2.2, TIK 3.2
IMpakTHyeckune 3aHATHS 4
1 | MukpoaHanu3 cepbiX, BEICOKOIIPOUHBIX, KOBKUX UyT'yHOB. 4 OK 1, OK5
IIK 2.1, IIK 1.3, [IK
1.4,T1IK2.2,TIK 3.2
CamocTrosiTesibHasi padoTa 00y4Yarommxcs
KonTponsHas pabora 2 OK 1, OK5
IIK 2.1, IIK 1.3, [IK
1.4, T1IK2.2, TIK 3.2
Tema 4.4. Conep:xanue yueOHOro MaTepuaJa 2
OCcHOBBI OTKHT U €ro Ha3HAYeHHE. 3aKalKa CTald, CIIOCOOBI 3aKaIKH. 2 OK 1, OK5
TepMHYECKOM OTITyCK CTaNu U €ro BUJBIL. IIK 2.1, IIK 1.3, IIK
00paboTKM CIJIABOB. 1.4, TIK 2.2, TIK 3.2
Paznea 5. KoHCTpYKIIMOHHBIE MATEPHAJIBI.
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJia 2
Koncrpyknnonnsie |1 |KoHCTpyKIMOHHBIE yIiepoanCThIe cTayu. I3HOCOCTOMKHE CTann 2 OK 1, OK5
CTAJIH 001Iero IIK 2.1, IIK 1.3, TIK
HA3HAYEHUSI. 1.4,1IK 2.2, IIK 3.2
Tema 5.2. Cogeprxanue yueOHOro MaTepuaJia 18
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JlerupoBaHHbIe 1 |Knaccugukanus nerupoBaHHBIX CTajell. BiusHue Nernpyomux 3JIeMeHTOB. 2 OK 1, OK5
CTaJIN. IIK 2.1, IIK 1.3, TIK
1.4, TIK 2.2, TIK 3.1.
2 | Kopposuonnocroiikue crain. XaJIocTOHKHUE CTaIN 2 OK 1, OK5
K 2.1, IIK 1.3, I[IK
1.4,11K2.2, 1IK 3.2
IIpakTHYecKkue 3aHATHSA 4
1 | MukpoaHanu3 JerHpOBaHHBIX CTaJCH. 2 OK 1, OK5
K 2.1, IIK 1.3, [IK
1.4,11K2.2,1IK 3.2
2 OnpeeneHre BUI0B CTaJICH M0 MapKUPOBKE. 2 OK 1, OK5
Bb100p Mapku JTeTHpOBaHHBIX CTaJlel 1JIsl IeTaliel B 3aBUCHMOCTH OT yCJIOBUH UX PaOOTHI. K 2.1, IIK 1.3, IIK
1.4, 11K 2.2, IIK 3.2
CamocTrosiTesqibHasi padoTa 00y4Yarommxcs 10
BrImomHUTS MpakTHYeCcKOe 3aJaHne MO BRIOOPY MapKH JISTHPOBAHHOM CTAIH B 3aBUCHMOCTH OT YCJIOBHUH OK 1, OK5
ux paboThI 8 IIK 2.1, IIK 1.3, IIK
BEIMOTHUTH KOHTPOJIBHYIO paboTy. 1.4,1IK2.2,TIK 3.2
Pasnea 6. HNHcTpyMeHTAJIbHBbIE CTAJIU U TBEp/AbIE CIIABBI.
Tema 6.1. Coaepxanue yueOHOro MaTepuaJia 2
Knaccudukamma |1 | TpeGoBanuss K UWHCTPYMEHTAIBHBIM CTalsAM, YCJIOBHS WX OKcIutyaranmmu. Kiaccudukarus 2 OK 1, OK5
HHCTPYMEHTAIbHBIX WHCTPYMEHTAJIBHBIX CTalei K 2.1, IIK 1.3, IIK
cTajieil M CIJIaBOB. 1.4, 11K 2.2, TIK 3.2
Tema 6.2. Coaepxanue y4eO0HOro MaTepuaJia 10
Crasmm pns pexxymero |1 [Cranu  uis peXymiero  HWHCTPYMEHTa € HHU3KOM  TEIUIOCTOMKOCTBIO M MOBBIMICHHOU 2 OK 1, OK5
H ITAMIIOBOI'0 MIPOKAJIMBAEMOCTHIO, ObICTpopexymmue cranu. LlltammoBsie cramu K 2.1, IIK 1.3, 11K
MHCTPYMEHTA. 1.4, 11K 2.2, TIK 3.2
CamocTrosiTeqibHasi pab0oTa 00yYalOIIMXCS 8
1 | BEIOJTHUTH KOHTPOJIBHYIO PaboTy. 8 OK 1, OK5
MK 2.1, TIK 1.3, TIK
1.4, 11K 2.2, 11K 3.2
Tema 6.3. Coaepxanue y4e0HOro MaTepuaJia 10
Kopposus mera/uios |1 | Koppo3ust METaIOB U CIUIABOB. 2 OK 1, OK5
H CILIABOB. TIK 2.1, IIK 1.3, IIK

1.4, 1IK2.2,TIK 3.2
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CamocTrosiTesibHasi padoTa 00y4al0OIMXCs

PemuTh TecT 1o nmpoiiiecHHOM TeMe
Pemre keiic — 3agauy

[ee)ee]

OK 1, OK5S
K 2.1, I1IK 1.3, IIK
1.4, 11K 2.2, 11K 3.2

Paszpnen 7. HogBble MeTaLJIMYECKHE MATEPHUAJIBL.
Tema 7. Cojaepixanue yueOHOr0 MaTepuaJia 2
Komnosuuuonnsie |1 |OOmass XapaKTepUCTHKAa KOMIIO3HITMOHHBIX ~MaTepHalioB. BOJOKHUCTBIE  KOMITO3WUITHOHHBIC 2 OK 1, OK5
MaTepHaJibl. MaTepUabl K 2.1, I1IK 1.3, TIK
1.4, 11K 2.2, TIK 3.2
Pa3znen 8. I{BeTHBIE MeTAJIBI M CILUIABBI.
Tema 8.1. Copep:xkaHue y4eOHOro MaTepuasa 2
Mens u eé cniiaBbl. | Jlaryau. BpoHssl. 2 OK 1, OK5
K 2.1, TIK 3.1, 1K
1.3, 11IK1.4, TIK 2.1,
11K 3.2
Tema 8.2. Conep:xanue yueOHOro MarepuaJa 2
Amomunuii m ero |1 | ATIOMHHHI U €r0 CILIABEL 2 OK 1, OK5
CIJIABBI. TIK 2.1, TIK 1.3, TIK
1.4, 11K 2.2, 11K 3.2
Tema 8.3. Conep:xanue yueOHOro MaTepuaJa 5
CniaBbl Ha ocHOBe |1 | TuraH U ero CIuiaBbl. 2 OK 1, OKS5
THUTAHA. TIK 2.1, TIK 3.1, TIK
4.3,TIK 4.4, TIK 2.6,
I1K 3.2
CamocTrosiTeqibHasi pab0oTa 00y4al0IMXCS 3
1 |KonTposnbHas paborta PaciimdpoBka Mapok HBETHBIX MeTauioB. OTBET HA BOMPOCHI. 2 OK 1, OK5
K 2.1, TIK 3.1, TIK
13,1IK14,1IK 2.2,
11K 3.2
Pa3znen 9. I[aacTuyeckne Macchbl 1 HEMETALIMYECKHE MATEPUAJIBI.
Tema 9.1 Conep:xanue yueOHOro MaTepuaJa 2
IlnacTmaccsl 1 |O6mas xapakTeprucTHKa TNIACTHYECKAX MacC 2 OK 1, OK5
K 2.1, IIK 3.1, 1K
4.1, 11K 4.2, [1K 22,
11K 3.1
Bcero (MakcumaibHasi yueOHasi HAarpy3Ka): 96
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TN CIUTIIAHBI
3.1 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHune
Hns peanuzanuu  nporpaMMbl  y4eOHOM JUCHUIUIMHBI TPEIYCMOTPEHBI  CICAYIOIINE

CIIcouaJIbHBIC IIOMCIICHHUA U OCHAIICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

Ocname}me CIICHMAJBbHOI0O MOMEIIICHUA

Nabopatopus MaTepunanoseaeHus

MuKpockon meTannorpaduyecknii, MUKpoLwandbl, Moaenm
KPUCTANNNYECKUX PELLETOK, AeTasv MALLUUH, PEXYLLMA U
TOUNUNBHbIN MHCTPYMEHT; MydesibHble HarpeBaTe/bHble
neyu, WandoBaNbHO-NOANPOBANbHbIN CTAHOK,
TBEpPAOMEpbI: «bpuHennsa» «PokBesna»; TounIo
HaXgayHoe

MomelleHUe AN CaMOCTOATEIbHOM
paboTbl 0by4atoumxca

MepcoHanbHble KOMMbloTepbl ¢ naketom MS Office,
BbIXOAOM B MHTEPHET U C AOCTYMNOM B 3/IEKTPOHHYIO
nHbOpMaUMOHHO-06pa3oBaTe bHYIO Cpeay yHUBEpPCUTETA

NomeuweHre ana xpaHeHUA U
NpodnaaKTUYECKOTO 0B6CAYKMBAHMUA

LWKadbl, cTennaxu gna xpaHeHua nabopaTtopHoOro
060pYyA0BaHNA, MHCTPYMEHTOB M PacXoAHbIX MaTepuasos.

yyebHoro o6opyaoBaHMA/CNOPTUBHOIO
obopyaoBaHus

3.2 VYueOHO-MeTOAHMYECKOE H of0ecreuenue

NPOrpaMMblI

HHPOPMAITHOHHOE peanuzanuu
OcCHOBHBIEC HCTOYHUKHU:

1. TaBeimoBa, M. C. MarepuanoBenenue [DIeKTpOHHBIN pecypc] : yuebHoe nocodue / 1.
C. HaswinoBa, E. JI. Makcuna. - 2-e u3a. - Mocksa: UL PUOP, Uudpa-M, 2016. - Pexum
noctyma: https://new.znanium.com/read?id=277369. — 3ar. ¢ skpaHna.

2. YepenaxuH, A. A. MarepuanoBeneHue [DIeKTpoHHBIA pecypc| : yueOHuK / A.A.
Uepemaxun. — MockBa: KYPC, Uudpa-M, 2017. — 336 c. — (Cpennee npodeccruoHampHOe
oOpa3oBanue). - Pexxum goctyna: https://new.znanium.com/read?id=38506. — 3aru1. ¢ skpaHa.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. MarepuanoBeieHue M TEXHOJIOTHS MaTepuanoB [DIEeKTpOHHBINH pecypc] : ydeOHOe
nocobue / mox pen. A. . bareimesa n A. A. Cmonskuna. — Mocksa: Madpa-M, 2018. — 288
c. - Pexxum nocryna: https://new.znanium.com/read?id=304022. — 3aru. ¢ skpaHa.

2. Cedepos, I'. I'. MaTepuanosenenue [ Inektponnusiid pecype] : yueonuk / I'. I'. Cedepos,
B. T. baruenkos, I'. I'. CedepoB, A. JL.DomeHKko; moa peln. KaHA. TexH. Hayk, gou. B. T.
baruenkoBa. — MockBa: Hudpa-M, 2019. — 151 c¢. — (Cpennee mnpodeccuoHaIbHOE
oOpazoBanue). - Pexxum ngocrymna: https://new.znanium.com/read?id=340167. — 3aru. ¢ skpana.

Ilepuoauyeckue u3aaHus:
1. Matepuanosenenue — ISSN 1684-579X.

IIporpammuoe ob6ecneuenue u UHTEepHET-pecypenl:

MS Windows 7 (moxnucka Imagine Premium) | J1-1227 or 08.10.2018 11.10.2021
. . . J-757-17 ot

MS Windows 7 (moamucka Imagine Premium) 27 06.2017 27.07.2018

MS Windows 7 (moamucka Imagine Premium) J1-593-16 ot 20.05.2017
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20.05.2016

. . . I-1421-15 ot
MS Windows 7 (moxnucka Imagine Premium) 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2077 6eccpouHo

Kaspersky Endpoint Security mist 6usHeca- J-1347-17 ot
CraHaapTHBIH 20.12.2017 21.03.2018

Kaspersky Endpoint Security mis 6msHeca- J-1481-16 ot
CranpapTHBIN 25.11.2016 25122017

Kaspersky Endpoint Security mis 6msHeca- [-2026-15 ot
CranpapTHBIN 11.12.2015 11122016
7 Zip cBobozHo OeccpouHo

pacmpocTtpaHseMoe

UHTepHeT-pecypchl

FocypapcTBeHHan Nyb6anyYHas Hay4yHo-TexHMYecKkas 6ubanoteka Poccum [INeKTPOHHbIN pecypc]. —

Pexum goctyna: http://www.gpntb.ru/, ceoboaHbii. — 3arn. ¢ aKkpaHa. f3. pyc..

3.3 YueOHo-MeTOIMYECKOE 00ecedeHre CAMOCTOSITEIbHOI paboThl 00y4alOIIUXCSH

CamocrosarenbHass pa0oTa sBiIseTCS 00S3aTENILHOW JUISL  KaXJOro 00y4arolerocs.
CamocTrosTenbHass paboTa MOXKET OCYILECTBIATHCS WMHIMBUAYalbHO WM TpylnaMud B
3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOM TEeMAaTHKH CaMOCTOSTENbHOW paboThl, ypOBHS
CJIO)KHOCTH, YPOBHS YMEHHI 00yYarOIINXCS.

KoHTponb pe3ynbTaToB BHEAYAUTOPHOM CaMOCTOSTENBHOW paboThl OCYILECTBISETCS B
npelenax BpEeMEHH, OTBEJEHHOrO0 Ha o0s3areibHble yuyeOHbIE 3aHATHS U BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oO0ydamomuxcs MO0 Y4eOHOH JUCHUIUIMHE, NPOXOAUT Kak B
MUCbMEHHOMW, TaK U YCTHOW WJIM CMEIIaHHOM (hopMme, ¢ peACcTaBIeHUEM U3ENUsI WK MPOIyKTa
CaMOCTOSATEIILHOU €ATEIbHOCTH.

B xauectBe (opM M METOJOB KOHTPOJII BHEAYJUTOPHOW CAMOCTOSTENBbHOM padOThI
UCTIOJIB3YIOTCS: MpPOBEpKa BBIOJHEHHON pPabOThl MpernojaBaTeieM, CEMHHApCKHE 3aHSATHA,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PaOOTHI, 3aIMTa TBOPUYECKUX padbOT M JIp.

HaunmenoBanue
paszfena/TeMsl

OneHouHbIe CpPENCTBA (3a1aHU) AJI1 CAMOCTOSITENIbHON BHEAYAUTOPHON pabOThI

Pasxgen 3 OcHOBEBI
TEOPHH CILUIABOB

Tema 3.2. JlnarpaMMel
COCTOSIHUS CIJIABOB
JIBYXKOMITOHEHTHBIX

CHCTEM.

1) Tekcr 3aganusi: Kontpoawnas padora. Cozracro 3adanus ceéoezo eapuanma: 1)
usyuums ycaoeusi pabomsl 3a0auHOU demanu u mpebosanus, npeovssisiemvie K Hell, 2)
8bIOpamMv MapKy cmanu OJisl U320MOGAEHUS 3A0AHHOU 0emaiu, U3y4ums ee XUMuveckuil
cocmas u mMexanuyeckue ceolicmea, 3) pazpabomams 8 3a8UCUMOCHIU OM YCA08ULL pabombl
demanu, HeOOXOOUMbBIU 6UO U PEeHCUM MEPMUYECKOU U XUMUKO-MepMuieckol oopa-
bomku; 4) oame 0b60cHOB8aHUE 8BIOPAHHO20 BUOA U PENCUMA OOPAOOMKU OemAali.

No Bapunanta | Neszamaum | No Bapumanta | Ne 3amaum
1 1,6,15 16 7,145
2 2,7,14 17 8,10,3
3 3,8,13 18 9,11,7
4 49,12 19 10,5,13
5 5,10,15 20 11,91
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6 6,12,2 21 12,6,4
7 7,145 22 13,10,5
8 8,10,3 23 14,6,9
9 9,11,7 24 15,4,10
10 10,5,13 25 1,6,15
11 1191 26 2,7,14
12 12,6,4 27 3,8,13
13 13,10,5 28 4,9,12
14 14,6,9 29 5,10,15
15 15,4,10 30 3,9,14

IIpumep pemeHusi TUIIOBOM 321241 10 BLIOOPY CIUIABOB U PEKUMOB
TepMOOOPadOTKH
3anava. 3aBoJ UMeeT cTajib ABYX Mapok: 45 nu 20XH3A, u3 KOTOphIX MOKHO
U3rOTOBUTH Basl quameTpoM 70 MM Juist paboThI ¢ OOIBIIMMU HAarpy3KaMu.
Kakyto u3 craneii cienyeT mpuMEHUTH 711 K3TOTOBIICHUS Baja, €CIIU CTallb
JI0JDKHA UMETH Tpefien TekydecTu He Huxke 740 MITa?

Pemienne.

XuMH4ecKkHii cocraB craau ,%

Cranb C Mn *Sj Cr Ni S P

Crans 45|0,42-0,50( 0,50— | 0,17- | 0,25 [0,252,75-| 0,045 | 0,040
0,80 0,37 | 0,6—
20XH3A| 0,17— |0,3—0,6/0,17—| 0,9 3,15 0,025 | 0,025
0,23 0,37

Cranp 45 cornacio 'OCTy B coOCTOSIHMM MTOCTaBKU (IIOCJE MPOKATKU U OTXKUTA)
uMeet TBepaocTh He Oosiee HB 207. [1pu tBepmoctu HB 190—200 crans nmeer
npenen npodyHocTu He Beime 588—608 MIla. [Ipenen Texydectu cranm 45 He
npesbiiiaet 265—314 MITa.

Cranp 20XH3A cornacio I'OCTy B cocTosiHUM MOCTaBKM (ITOC€ MPOKATKU U
OoTKHra) uMeeT TBepAocTh He Oosee HB 250. [Ipenen mpoyHOCTH HE MPEBHINIAET
735 MIla u moxer ObiTh Hke 588 Mlla nna miaBok ¢ Oonee HU3KOM
TBepAocThIO. [Ipenen Tekyuectu cranu He npesbimaeT 343— 392 MlIla.

Takum oOpa3oMm, UId TOJNyYeHHUs 3aJaHHOTO IIpefiesia TEKy4ecTH Ball
HE00XO0IUMO IMO/IBEPTHYTh TEPMUYECKOH 00pabOTKe.

Jl11 TaKOro OTBETCTBEHHOI'O M3JENHNS, KaK Bajl JBUTATelsl, IOJOMKH KOTOpPOTO
HapymamT paboTy MallWHbI, HEOOXOJUMO MPUMEHUTH CTallb KayeCTBEHHYIO.
Cranp 45 oTHOCHTCS K KJIACCy KaueCTBEHHOM yriepoaucrol, a cranb 20XH3A
— K KIJIacCy BBICOKOKAQYECTBEHHOM JierMpoBaHHOW. OHHM  cojaepkar
cootBercTBeHHO 0,42—0,50 u 0,17—0,23% yrneposna U NPUHUMAIOT 3aKaJKy.
J171s OBBIIEHNS MPOYHOCTH MOYKHO MPUHUMATh HOPMAIM3AIUIO WM 3aKaJIKy C
BBICOKHM OTITyCKOM.

Tak kak Bay JBUTATeNsl BOCIPUHUMAET B paboTe NTUHAMHYECKHE HArpy3KH, a
TaKxe BUOpaIuio, 6ojee 1enecoodpa3Ho NIPUMEHHUTD 3aKalKy M OTITYCK.

Ilocne 3akamku B BOAE YIVIEPOAMCTAass CTalb 45 TMOJIydaeT CTPYKTypy
mapTeHcuTa. OIHAaKO BCIIEACTBHE HEOONBIION MPOKATMBAEMOCTH YIIEPOIUCTON
CTaJId 3Ta CTPYKTypa B M3Aenusx auamerpom Oonee 20—25 mu oOpaszyercs
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TOJBKO B CPAaBHUTEIBHO TOHKOM IMOBEPXHOCTHOM CJIO€ TOJIIMHON 2—4 MM.
[Mocnenyromuii OTIYCK BBI3OBET MpPEBpallleHHE MapTEeHCUTAa U TPOOCTHUTA B
COpPOUT TOJIBKO B MIOBEPXHOCTHOM CJIO€, HO HE BIIMSIET HA CTPYKTYPY M CBOMCTBa
nepiauta U (¢eppura B OCHOBHOW Macce m3aenus. CopOuT ormycka oOnamaer
0oJiee BBICOKUMHM MEXaHUYECKUMHU CBOMCTBAMHU, 4eM (PEPPUT U NEPIIUT.
Haubonpmme nHanpspkeHUs OT u3ruba, Kpy4eHUsT M TOBTOPHO IEPEMEHHBIX
HAarpy30K BOCIPUHHUMAIOT HapyxHble ciod. OJIHaKoO B CONPOTUBIECHUU
JUHAMUYECKUM Harpy3Kam, KOTOpbIe BOCIIPUHUMAET BaJl, YYaCTBYIOT HE TOJIBKO
IIOBEPXHOCTHBIE, HO M HIDKEJEXkKAIlUe CJIOU MeTajlia.

Cranp 20XH3A nerupoBaHa HHKEJIEM M XpPOMOM Uil  IOBBIIIEHHUS
IPOKAJIMBAEMOCTH M 3akanuBaeMocTH. OHa MoOJIydaeT TOCie 3aKalKH
OJTHOPOJHYIO CTPYKTYPY U MEXaHHYECKHE CBOMCTBA B CEYCHUHU THAMETPOM JIO
75MM.

Takum oOpazom, CBOWCTBaMH, KOTOpble oOecredaT TpeOOBaHHS s
U3rOTOBJIEHUs Bana auameTpoM 70MM Juis paboThl ¢ OOJIBLIIMMHU HArpy3Kami,
obnamaer craip 20XH3A , KoTOpylo HEOOXOOUMO TPUMEHSTh AJIs
U3rOTOBJICHHUS BAJIOB C COOTBETCTBYIOLIEH TepMoIuHAMHU4YECKOH 00pabOTKOM(
3akanka ¢ 820-835 rpaz. B macie u otnyck 520-530 rpaa. B maciie)

BAPUAHTDBI 3ATAY
1.3aBoj1 M3roTOBIIAET KOJIEHYATHIC BAJIBI IMAMETPOM 35 MM; CTajb B TOTOBOM
W3JIeNIMU JOJIKHA UMETh IIpesiel mpouyHocTH He Hike 750 MIla u ynapuyto
Bs3KOCTh He HIKe 50 MIla. Kpome Toro, Bas qoikeH 00J1agaTh MOBBIIICHHOM
M3HOCOCTOMKOCTBIO HE 110 BCEH MOBEPXHOCTH, @ TOJBKO B IIEHKAX, T. €. B
Y4acTKaX, CONMPSKEHHBIX C MOAIIUITHUKAMU U pa0OTaIONMX HA HCTUPAHUE.
[TonGepute MapKy cTalld, PEKOMEHIYHTE PeXKUM TepMUUYECKON 00paboTKH
BCET0 BAJIA JIJIS MOJYYEHUS 3aJaHHBIX CBOMCTB M PEKUM MOCIEAYIOIIEH
TEPMHUECKON 00pabOTKH, MOBBIMIAIOIIEH TBEPAOCTh TOIBKO B OTJEIBbHBIX
y4acTKax MOBEPXHOCTH BaJja.
IIpuBeauTe CTPYKTYpYy U TBEPAOCTH CTAIU B IIOBEPXHOCTHOM CJIOE LIEHUKHU Bajla
U CTPYKTYPY U MEXAHWYECKUE CBOMCTBA B OCTAJIBHBIX Y4aCTKAX.

2.CrakaHbl MUIMHAPOB MOIIHBIX HBHF&TCJ’IGﬁ BHYTPCHHETO CropaHus OOJIKHBI
001a1aTh BEICOKUM COIPOTHUBIIEHHEM U3HOCY Ha MOBEPXHOCTH. [1J1s1 MOBBILICHUS
M3HOCOCTOMKOCTH MPUMEHSIOT a30THPOBAHUE.

[TonGepure crasb, IPUTOJHYIO A A30TUPOBAHMS, IPUBEAUTE XUMUUYECKUN
COCTaB, PEKOMEHIYWTE PEKUM TEPMUUYECKON 00padOTKH U PEXUM
a30TUPOBaHUsA. YKa)KUTE TBEPIOCTb IOBEPXHOCTHOTO CJIOSI U MEXaHUYECKHE
CBOMCTBA HU3JICKALIUX CIOEB B TOTOBOM U3/IEJINU.

3.CT3HKOCTpOI/ITeHBHBII71 3aBOJ U3TOTOBJIACT IIIMUHACIIN TOKAPHBIX CTAHKOB.
HInuanenu paboTatoT ¢ 60NBIIONH CKOPOCTHIO B YCIOBUSX MOBBIIIEHHOTO
M3HOCA, TOATOMY TBEPJAOCTh B IIOBEPXHOCTHOM cjioe ToJpkHA ObiTh HRC 58—
62.

[TonGepute cTanp i U3TOTOBJICHUS IIMUHAEIS, PEKOMEHAYNTE peKuM
TEpMOOOPabOTKH, 0OecTIeunBaIOIINK OTy4YeHUE 3a/laHHON TBEPAOCTH B
MTOBEPXHOCTHOM CJIO€. Y KaKUTE CTPYKTYPY CTAIIM B IOBEPXHOCTHBIX CIIOSIX U B
CEpALICBUHE LIMUHICIIA, MEXaHUYECKUE CBOWCTBA CEPALIEBUHBI ITOCIIE
OKOHYATEJIbHON TepMu4ecKoil 00paboTKH.

4.YepBsK pelyKTOPOB IUaMETPOM 35 MM MOKHO U3TOTOBUTH U3 Iie-
MEHTHPYEMOU U HeLleMEeHTUpyeMoi cranu. [Ipenen npoYyHOCTH B CepALIEBUHE
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IeTany noKeH ObITh S580—686 MIla.

Bribepurte Mapky IeMEHTHPYEMOW U HELIEMEHTUPYEMOH YIIIepOAUCTON
KayecTBeHHOH cTtainu. OOOCHYiiTe, B KaKuX CiIydasx LeIecoo0pa3Ho MPUMEHATh
LIEMEHTUPYEMYIO U B KaKUX CIIy4assX — HELEMEHTUPYEMYIO CTallb.

VYKaXUTe XUMUYECKHI COCTaB, PEKOMEHYEMBIN PEKUM XUMHKO-TEPMHUUYECKON
U TEPMHUYECKON 00pa0OTKU M COMOCTaBbTE MEXaHMUECKUE CBOMCTBA CTAIIN
00OMX THUIIOB B TOTOBOM M3/IEIHH.

5.ITanen mapuaupa quamerpom 30 MM paboTaeT Ha U3THO U Cpe3 U JTOJDKEH
00J1a71aTh BEICOKOM M3HOCOCTOMKOCTBIO Ha MOBEPXHOCTH M BBICOKOW BSI3KOCTHIO
B CEp/ILICBUHE.

[TonGepure yriepoauCTyIO CTallb, YKaXHUTE €€ COCTaB U MapKy, PEKOMEHAyITe
PEKUM XMMHUKO-TEPMHUUECKON U TepMUUECKON 00pabOTKH, YKaKUTE CTPYKTYPY,
MEXaHUYECKHUE CBOMCTBA B CEP/ILIEBUHE U TBEPJOCTh Ha MOBEPXHOCTH MOCTIE
OKOHYATEJIbHOI 00paboTKH. YKaKUTE jKeTaeMyIO TOJIIUHY TBEPIOTO
MOBEPXHOCTHOTO CJIOSL.

6.Br16epuTe MapKy cTanu A U3roTOBJICHHs TOMOPOB. JIe3Bue Tomnopa He
JIOJKHO CMUHATHCS HITH BBIKPAITMBATHCS B poIiecce paboThl; TOITOMY OHO
JOJDKHO UMeTh TBepAocTh B npeaenax HRC 50—55 na BoicoTy He 6omnee 30—
40 MM; ocTanbHas 4acTh TOMOPA HE TIOJBEPraeTcs 3aKallke U UMeeT 0olee
HU3KYIO TBEPAOCTbD.

YKaKkuTe XUMUYECKUI COCTaB CTaH, PEKUM TEPMHUECKON 00padoTKH,
oOecreunBarOIMi yKa3aHHYIO TBEPJOCTb, a TAKXKE CIIOCO0 3aKaJIKH, 1103~
BOJISIFOIIUN TOJTYYUTh 3TY TBEPJOCTh TOJIBKO Ha JIE3BUH TOMOPA.

7.BpiGepuTe MapKy cTalu sl U3TOTOBJIEHUS MPOJOIbHBIX I IO IEPEBY U
YKaXHUTE peM” UM TepMUYECKO 00pabOTKU, MUKPOCTPYKTYPY U TBEPAOCTh
TOTOBOU ITHJIBL.

Pexxumbl Tepmuueckoit 00paboTKu BeIOEpUTE TAKUM 00pa3oM, YTOOBI
OpeaynpeauTh AeGopMaliio MUl IPU 3aKalKe U OTITyCKe, a Takxke obec-
MEYUTH MOJIyYEHUE B CTAJIM BBICOKHUX YIPYTHMX CBOMCTB MOCJE OTMYyCKa (IHia
JIOJKHA CTIPYKUHUTBY).

8.ABTOCIIETIKH BarOHOB Ha JKEJIE€3HOA0POKHOM TPAHCIOPTE U3TOTaBIMBAIOTCS
JTUTBIMH. J[7151 TIOBBIIIEHNST MEXaHUYECKUX CBOMCTB OTIIMBKH ITO/IBEPTAIOT
TepMUYecKoil oopaboTke.

BriGepute Mapky cTtanu u 000CHYITE TEPMUUECKYIO 00pabOTKY, €CITH Mpees
MIPOYHOCTH J0JDKEH ObITh He Huke 343 Mlla.

VYkaxuTe CTPYKTYpy U MEXaHUYECKHE CBOMCTBA CTAJIM TIOCJIE JINThS H MOCTIe
TEepMUYECKOi 00paboTKH.

9.3aBoj1 M3roTOBISAET 3yOuaThie Kojeca AuaMeTpoM 60 MM U BbICOTOH 80 MM.
[Ipenen Tekydyectu noixkeH ObITh He HIDKEe 530—540 MITa.

Bribepure ctanb Ui H3roTOBIEHHS 3yOUaThIX KOJIEC M IPUBEIUTE COCTaB U
MapKy, YUYUTHIBasI TEXHOJOTUUECKHE OCOOCHHOCTH TEPMUUIECKON 00pabOTKH 1
HE00XO0/IMMOCTh MPEAOTBPATUTD JAe(opMariuio 1 00pa3oBaHuE TPELIUH MIPH
3aKaJKe.

PexomennyiiTe pexxuM TepMUUECKON 00pabOTKH U YKaXXKUTE MEXaHUUECKHE
CBOICTBa B TOTOBOM COCTOSIHUU.

10.MHorue usmepuTenbHbIe HHCTPYMEHTHI III0CKOH (hopMBbI (11a0JI0HBI,
JUHEWKH, IITAaHTeHIIMPKYJIN ) U3TOTOBIISIOT U3 JIUCTOBOM CTAJIN; OHHU JTOJDKHBI
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00J1a71aTh BEICOKOM M3HOCOCTOHKOCTHIO B pabouux KpoMkax. [IpuBenure
PEKUMBI 00pabOTKH, 00ECTIEYNBAIOIICH MOTYICHUE ITUX CBONCTB, €CIIM MHCT-
PYMEHTBI U3TOTOBJISAIOT OOJbITUMU TTapTusiMu U3 Craneit 15 u 20.

11.Bp16epute MapKy cTaiu I U3TOTOBJICHUS pabodyrX KoJieC IEHTPOOSHKHOTO
Hacoca. Paboure koseca 1omKHBI 0071a/1aTh BEICOKOW KOPPO3UOHHOM
CTOMKOCTBIO, YKaxkute pexxuM T. O. 1 MexaHW4YeCcKue CBOMCTBA KOJIEC B
TOTOBOM COCTOSIHHUH.

12.BpiOepuTe MapKy cTaju Il U3rOTOBJIEHUS FA€YHOTO KJII0Ya U YKAKUTE
PEKUM TepMOOOPaOOTKU U TBEPILOCTh FOTOBOTO Kitoya. Kirou He 1oykeH
CMHHATBCS MJTU BBIKPEIIBATHCA B IIpo1iecce paboThl, @ TO BO3MOXKHO €CIH
TBepaocTh Kiatoua oyaer HRC 40/50.

13.BriOepuTe MapKy CIiaBa U3 IBETHBIX METAJLIOB JIJISl H3TOTOBJICHUS TIOPIITHEH
ABUAITMOHHBIX IIBPIFaTeJ’IefI.

VYkaxuTe MEXaHHUECKUE CBOMCTBA, XUMHUUECKUI COCTaB JJAHHOTO CIUIABA,
YUUTBIBasI TPEOOBAHUS K YCIOBHSM PaOOTHI (BBICOKAs BSI3KOCTh U IIPOYHOCTH).
OO6ocHyiiTe CBOI BBIOOD.

14.BpiOepute MapKy cTaju sl U3TOTOBJIEHUS PECCOP KEIE3HOJOPOKHOTO
BaroHa u ykaxxute pexum T. O. 1 TBepAOCTb TOTOBBIX PECCOP.

Pexxumer T. O. BeIOEpUTE TaKKM 00pa3oM, 4TOOBI PEAYIPEIUTS : ASPOPMAITHIO
peccop, a Takxke 00ecTeyuTh MOJYyYCHHE B CTAIH YIPYTUX CBOMCTB.

15.Be10epuTe MapKy CTau JjIsl M3TOTOBJICHHS YSPBIYHOTO Baia peaykTopa. Ban
JIOJKEH 00J1a/1aTh BEICOKOH JKECTKOCTBIO U MPOYHOCTHIO. YKaxuTe pesxxuM T. O. u
MEXaHWYEeCKHE CBOMCTBA BAJOB B TOTOBOM COCTOSTHHH.

Henb: Hayuurcs Ha3HauyaTh MNpaBWIbHBIA pPEXUM  00pabOTKH JUIS
OIIpEEIICHHOW MapKy CTaJIH.

PexomeHnaauum no BbINOJHEHUIO 32JaHUSA:

[IpakTHyeckoe 3aHATHE NpeAycMaTpuUBaeT OOOCHOBaTh BHIOOp MeTasuia
JUISL U3TOTOBJICHUS 3aJaHHOW JIeTajli U BbIOOp BHJA U PEKUMa TEPMHUECKOH U
XUMHKO-TEPMHUECKOW 00pabOTKH, KOTOpas 00ecneuuT HaJeKHOCTb JEeTalu B
YCIIOBUSIX KCIUTyaTalluy, YKa3aHHbIX B KaXJI0M 3a/1aye.

Jns perieHus 3agadu HEOOXOAMMO TMPEKIE BCEro ONMpPENesIUTh MaTepual,
oOnanaromuii cBoWcTBaMHu, ONM3KMUMU K TpeOyembiM. J[lns 3Toil wenu
pPEKOMEH/1yeTCsl 03HAKOMUTBCS C KilaccH(UKalued, cocTaBOM M Ha3HAYeHUEM
OCHOBHBIX MaT€pHaJIOB, UCIOJIb3YEMBIX B TEXHUKE.

Ecnu g ynydimeHus CBOMCTB BBIOPaHHOTO MaTepuajia HYXKHbI TepPMHU-
yeckash WIM XUMHUKO-TepMHUYecKass 00paboTka, TO HEOOXOAMMO yKa3aThb HX
PEXKHUMBI, MOJIy4aeMYI0 CTPYKTYpy U cBocTBa. IIpu pexomeHmanum pexumoB
00paboOTKM HEOOXOAUMO TaKXKe yKa3aTh HanOoJiee SKOHOMHYHBIE W TMPOHU3BO-
JIUTENIbHBIE CIIOCOOEI.

Hanpumep, ans aeraneif, U3roToBIsieMbIX B OOJBIIMX KOJUYECTBAX, —
00paboOTKy C HMHIYKIIMOHHBIM HarpeBOM, ra3oBYyI0 LEMEHTAIUI0 U Jp.; Ui
neranel, paboTaroIuX B YCIOBUSX NEPEMEHHBIX HArpy3ok, Hampumep Ais
BaJOB, 3yO4aThbIX KOJIEC MHOTMX THIIOB, HEOOXOJUMO pPEKOMEHIOBAaTh
00paboTKy, TMOBBIIIAIOIIYIO TpeAed BBIHOCIUBOCTH (B 3aBUCHMOCTH OT
PEKOMEHIyeMOH cTall K HHUM OTHOCSTCS IIeMEHTalus, LHUaHUPOBaHUE,
a30THPOBAHUE, 3aKallka C MHIYKIIMOHHBIM HarpeBoM, o0paboTka aApoObio). [Ipu
PEIICHUN 3a/1a4 PCKOMCHAYCTC UCIIOJIb30BATh y‘Ie6HBIC HOCO6I/I$[, FOCTBI, CIIPAaBOYHUKH.
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Kpurepun oneHku:

PaGora BemonHeHa 6€3 OmMOOK - OTITUYHO

He Gonee 2-x HeTOuHOCTE#H \ OMIHOOK — XOPOIIIO

3-4 He3HAYHTENIbHBIC OMIMOKK \ HETOYHOCTH — YIOBJICTBOPUTEIHHO

Boiee 4x ommO0OK — HEYTOBIECTBOPUTEIBHO.

3a odopMIiIeHHE OTYETA C HAPYIICHUSIMU TpeOoBaHuii — 1 Oa.

[Tpu 70% (u 6011€ee) NpaBUILHOCTH BBITIOJHEHUS BCEX 3aJlaHUM 1abopaTOpHOH
paboThl, paboTa CUMTACTCS BHIMIOJTHECHHOM, IIPU 3TOM CTYACHTY BBICTABIISETCS
MIOJIOXKUTEIIbHASL OIICHKA.

B cnyuae menee 70% npaBuIIbHOCTH BBIIIOJIHEHUS BCEX 3a/laHUl, paboTa
CUMTACTCsl HE BBITIOJIHEHHOMW, TIPY 3TOM BBICTaBIISIETCS] OTPULIATEIILHAS OIICHKA.

2) Texct 3amanusi: [locmpoums Kpugble OXIANCOCHUSL HCENE30Y2NePOOUCTIBIX
cn1asos

Llens: M3yunTh quarpaMMy COCTOSTHHS ’KeJI€30yTIICPOIUCTHIX CIUIABOB,
pazo0paThCs C MPEeBPALICHUSIMH, IIPOUCXOIAIIUMU B KEJI€30yTICPOIUCTIX
CILIaBax MPU MEUICHHOM OXJIXKJICHUHU U HarpeBe, HAYyUYUThCsl CTPOUTH KPUBBIC
HarpeBaHus.
PexomMeHnanmy mo BBITOJIHEHUIO 33/1aHHSL:
e U3o0Opa3uth nuarpammy coctosiaus Fe-Fe3C.
e O0603Ha4UTh (a30BbIC U CTPYKTYPHBIE COCTABIISIONIUE 110 BCEM
00JacTsIM TuarpaMMel.
o JlaTh XapaKTEepPUCTHKY JMHUH U CTPYKTYPHBIX COCTABIISIOMINX
KENE30yTIEPOAUCTHIX CILUIABOB.
o Hanectu Ha fuarpamMmy GUrypaTUBHYIO JHHHIO KOHTPOJIBHOTO CIUIABa C
YKa3aHNEM KPUTHYCCKUX TOYCK.
e Onucare U3MEHEHUE CTPYKTYPhI IPU MEJUICHHOM OXJIaKICHUU
KOHTPOJILHOTO CTIJIaBay
o ITlocTpouTh KpUBYIO HarpeBaHus JJis 33JaHHOTO CIUIaBA.
e OmnpenenuTh NPOLEHTHOE COCpKaHKE yriaeposaa B (pazax u
KOJINYECTBEHHOE COOTHOLIEHHE (ha3 MpHU 3aJaHHON TemIieparype.
e Cnenath BbIBOJ 110 paboTe.

Kpurepun onenkmn:

Pabota BeImonHeHa 63 OIMMOOK - OTIINIHO

He 6onee 2-x HeTouHOCTEH \ OMTHOOK — XOPOIIIO

3-4 He3HAYNTENBHBIC OMTHOKK \ HETOYHOCTH — YIOBIECTBOPUTEIHHO

Bonee 4x ommOOK — HEYIOBIETBOPUTEIHHO.

3a oopmiteHHE OTUETA C HAPYIICHUSIMH TpeOOBaHUH — 1 OasI.

ITpu 70% (u Gomnee) MPaBUIBLHOCTH BHITIOJIHEHHUS BCEX 3aJaHUM J1aOOpaTOpHO padoTHI,
paboTa cuuTaeTcst BRIIOIHEHHOM, TIPH 3TOM CTYACHTY BBICTABIISIETCS MTOJIOKHUTEIbHAS
OLICHKA.

B cnygyae menee 70% mpaBHILHOCTH BBITIOJHEHUS BCEX 3aJlaHHN, paboTa CUMTAETCS HE
BbIl'[OJ'IHeHHOﬁ, TP 5TOM BBICTABJISICTCA OTpHUIATCIIbHASA OLICHKA.

Paznen 4.
Kenezoyrnepoaucrsie
CIJIABBI
Tema 4.1 Iluarpamma
COCTOSTHUS
JKeJ1e30YT1ePOINCTHIX
CILIABOB.

Texer 3apnanus: Oxapaxmepusyiime cniag ¢ cooepicanuem yanepooa 3% npu
memnepamypax 1350,1180, 1130°C

Heab: QopmupoBaHue yMeHHMH HCCIeIOBaTh CTPYKTYpYy UM CBOMCTBa
KEJIE30yTIIEPOAUCTBIX CIUIABOB.

PexomeHnaauum no BbINOJHEHUIO 32 JaHUSA:

)Kene3oyrnepo;1HCTHe CIUIaBBbI - CTAJIU U YYTYHBI - Ba)KHCHIIIME METAJUTMYECKHE CIIaBbI
COBpPEMECHHON TEXHUKH.

JuarpamMMa COCTOSIHUS JKeIe30 - YIIIepo JaeT OCHOBHOE IIPEJCTaBICHHE O CTPOSHUU
KEJe30yTIICPOJUCTHIX CIUIABOB - CTaJlel U Uyr'yHOB.
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KoMmoneHnTamu %xee30yriepoucThIX CIUIaBOB SIBIISIOTCS KEJIE30, YIIIEPO U
LEMEHTHT.

JKenezo-merann cepedpucro-6enoro 1seTa. MiMeer BRICOKYIO TEMIIepaTypy
maByieHus - 1539° © C. B TBep1ioM COCTOSIHUM 5KEJI€30 MOKET HAaXOAUTHCS B
nByX Monupukanusx. [lomumopdHbIe MpeBpaIeHUS POUCXOIAT TIPH
temriepatypax 911°C u 1392° C. [Ipu 3TOM IpOUCXOAUT MEPECTPOIKa
KPUCTAJUIMYECKOUN PELIETKH.

Yaenepoo otHocuTCS K HEMeTalu1aM. B criaBax »kenesa ¢ yriepoaoM yriiepos
HaXOJUTCS B COCTOSIHUU TBEPJIOTO PACTBOPA C JKEJIE30M B BUJI€ XMMHUECKOTO
coenuHeHUs: — 1eMenTuTa (FesC), a Takke B CBOOOTHOM COCTOSIHUM B BUIE
rpadura (B CephIX IyryHax).

Lemenmum (Fe3C) - XUMHUYECKOE COSTUHEHHUE Keie3a C YriaepoaoM (Kapoua
xKenesa), conepkut 6,67 % yriepona.

[{leMeHTHT UMeET BBICOKYIO TBEPIOCTH (6osee 800 HB, nerko napamaer CTEKJIO0),
HO YpE3BBIYAHHO HU3KYIO, MPAKTUYECKU HYJIEBYIO, TUIACTUYHOCTh. Takue
CBOMCTBA SBJISIFOTCS CIIEICTBUEM CIIOXKHOTO CTPOEHHUS KPUCTAIITMYECKOM
pEILIEeTKH.

B cucreme xene3o - yriaepos1 CyImecTBYIOT cienyromuue (asbl: xuikas ¢asa,
beppuT, ayCTEeHUT, LIEMEHTHT.

Kuokas ¢paza. B KUIKOM COCTOSTHUU K€JI€30 XOPOIIIO PACTBOPSET YIIIepo B
TOOBIX MPOTIOPIUAX C 00pa30BaHUEM OTHOPOIHON KUIKOH (ha3bl.

@eppum (@) - TBepAbIA PaCTBOP BHEIPEHUs yraepoa B o -xene3e. OH MITOK
(TBepaocTsh - 130 HB, npenen npounoctu = 300 MIla) v nnactuyeH
(otHOCUTENBHOE yamuHEeHHEe —5 -30%), maruuTeH 10 768° C.

Aycmenum (A) — TBEpbI pacTBOP BHEAPECHUS yIiepoa B Y -)KeJese.
Yrnepos 3aHUMAET MECTO B LIEHTPE TPAHEIIEHTPUPOBAHHON KyOUUYECKOM
STYCHKH.

Aycrenut umeet tBepaocts 200...250 HB, nnactudeH (OTHOCUTEIbHOE
ynmaeHue - 50% ), mapamarHuTeH.

L]emenmum - xapakTepUCTHKA JJaHa BbIIIE. B jkene30yriepoiucThIX CcIijlaBax
MPUCYTCTBYIOT (pa3bl: IEMEHTUT MEPBUYHBIN (]|, IEMEHTHUT

BTOPHUYHBIN (1]))), IeMEHTUT TpeTHuHbId (1])). XuMudeckue u Gpusnueckue
CBOICcTBa ATUX (Pa3 OJUHAKOBHI.

Ipoyeccol npu cmpykmypooopazosanuu iceie30y2nepooucmix Cniagos
Jlunust ABCD - TUKBUAYC CHCTEMBI
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Jluans AHJECFE- conumyc cuctemsl

Ha yuactke ECF npu nocrosinHoil TeMneparype 1147° C uner aBTeKTHYECKOE
IpeBpalleHre. DBTEKTHKA CUCTEMBI JKEJI€30 - [IEMEHTUT Ha3bIBACTCSA
nene6yputom (JI) conepxut 4,3 % yraepona.

ITo muuun PSK npu nocrosuuoit Temmneparype 727°C uaeT 3BTEKTOMIHOE
mpeBpaleHrne. DBTEKTOUIHAS CMech (heppuTa U IIEeMEHTUTA BTOPUIHOTO
HasbiBaeTcs nepautom (I1).

TemmepaTypsl, TPH KOTOPBIX MTPOUCXOAT (Pa30BbIC U CTPYKTYPHBIC
[IPEBPAILCHHS B CIUIABAaX CUCTEMBI KEJE30 - LIEMEHTHT, T.€. KPUTUUECKHUE TOUKH,
UMEIOT YCIIOBHBIE 0003HAYCHHUS.

O6o3HavaroTcs OyKBoH A

Al - muamst PSK(727 °C) - npespauienue [1 A;

A3 - muaus GOS(nepemMeHHas Temreparypa, 3aBUCSIIast OT COJIepKaHUs
yriiepojia B cIjiaBe) - npespaiienue O ~"A;

Act - nunus SE(nepemMeHHas Temreparypa, 3aBucsiias OT CoAep:KaHus
yIJiepo/ia B CIJIABE) - HAYAJIO BBIJICTICHUS IEMEHTUTA BTOPUYHOTO (MHOT/AA
ob0o3Havaercs A3).

Kpurtepun onenku:

Pabota BemonHeHa 63 OMMOOK - OTINIHO

He 6ouee 2-x HeTouHOCTEH \ OIIHOOK — XOPOIIIO

3-4 He3HAYMTENbHBIE OMMOKK \ HETOYHOCTH — YAOBJIETBOPUTEILHO

Bonee 4x omrbOK — HEYAOBICTBOPHTEIBHO.

3a odopmiIeHHE OTYETA C HAPYILIEHUAMY TpeGoBanuil — 1 Gat.

[Ipu 70% (1 Goee) MPaBHIIIEHOCTH BBIMTOTHEHUS BCEX 3aIaHIH TaO0paTOPHOM paboTEHI,
pa60Ta CUHUTACTCA BLIHOHHGHHOﬁ, IIPHU OTOM CTYACHTY BBICTABJIACTCA ITOJIOKUTCIIbHAA
OILICHKA.

B cnyuae menee 70% mpaBUIBHOCTH BHITIONHEHUS BCEX 3aaHUM, paboTa cuuTaeTcs He
BBITIOJTHCHHOU, IIPHU 3TOM BBICTABJIACTCA OTPUIATCIIbHAA OLICHKA.
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Tema 4.2.
BiausiHue yriiepoaa,
NMOCTOSTHHBIX MPUMecei
U JIETHPYIOUIUX
3J1EMEHTOB Ha CBOMCTBA
CTAJIMN.

Tema 4.3.
YyryHsl.

Texcr 3aganus: OnuIMTE BIUSHHUE JETHUPYIOMIUX 3JIEMEHTOB Ha CBOMCTBA U
aciupyiiTe MapKu JIETHPOBAHHBIX CTaJeH

Ne | Mapxku craneit Ne Mapku cranei

1 | 40X,20XI'P, 15XI'H2TA, 25T 14 60C2,4012, 36 X2H2M®DA, 15X
2 | 30XT°C,30I', 20XI'HP, 15X 15 1412, 20H2M, 50XT'A, IIX15CT
3 | 38XH3BA,35X, 60C2A, 60C2 16 45X,12XH2, 30XH2M®A, 60C2
4 | IIX15,35XT'D, S0XDA, 60CT 17 16I'C,38XA, 20XH4DA, 19T

5 50C2,20XI'M, 50XT'®A, 45X 18 55C2,20XH3A, 38XTH, 20X

6 191, 40X®DA, 14X2H3MA, HIX15 | 19 HIX15CT, 25T, 45XH4®DA, 15X
7 | 60CI',33XC, 20XH2M, 1412 20 15X,18XT'T, 60C2XDA, 1412

8 | 09I'2, 30X3Md, 38XI'H, 11X4 21 30XPA, 12X2H4A, I1IX4, 60CT’
9 15I'D,40XC, 38X2H2MA, 20X 22 25T, 30XMA, 55C2I'®, IIX15
10 | 15XCH/,5012, 55C2I'®, 60C2 23 18XT,40XM®DA, 50XTP, 60CT
11 | 20X, 30XI'T, 70C3A, 20XI'CA 24 15XA,12XH2, 60C2BA, 1412
12 | 20T",40XI'TP, 38X210, 1412 25 20XTP, 20XT'CA, 50XT, 55C2A
13 | 18XT,15H2M, 38X2MHA, 60CI" 26 38XA,30XI'C, 20XI'HTP, 60C2

Ieab: U3y4uTh BIUSHUE JICTUPYIOIIMX MAaTepUaIoB Ha CBOMCTBA CTaJIH;
Hay4YHThCS paci(poBBIBATE MAPKH JIETUPOBAHHBIX CTAJICH.

PexoMeHganmum 1o BBINOJHEHUIO 3aJaHMsi: BHUMaATEIbHO MTPOYUTATH
nexkuuto. M3yuuTs M 3amnucarth  BIUSHUE JIETUPYIOIIMX 3JEMEHTOB Ha CTajlb U
JIaTh IPaBUJIBHYIO €€ pacin(poBKy.

Hanpumep:

Moaubaen (Mo) sSBiIseTCsl CAMBIM aKTUBHBIM YIIPOYHHUTEIEM TPYOOTIPOBOAHBIX
CTajiell M HauiaydmuMm oOpa3oM BIMSET Ha WX >KapompodHocThb. IloBblmaer
IUTACTUYHOCTh CTaM NPU JUINTEIBHOM HarpeBe M CHMKAET €€ CKJIOHHOCTb K
TEIUIOBOM XPYIKOCTH.

Banammii(V) sBisisicb akTUBHBIM KapOuaooOpa3oBaresieM, BaHa/luil CBA3BIBAET B
CTaJl TPaKTUYECKH BeCb CBOOOAHBIM yriaepoxa. Beicokue MexaHUuyecKue
CBOICTBa cTanm obecreunBaroTes pu coaepxannu Banaaus 0,25-0,35%.

Jlerupyromiue 3IEMEHTHI CIIEIMaTbHO BBOJST B CTaJb C LEITBI0 M3MEHEHHS €e
CTPYKTYpPbl U CBOMCTB B OTJIIMYHE OT IpUMECEH, MONaJaloluX B CTajb IpH
BBIMIJIABKE U3 PY/I, ITUXTHL.

Ha3naueHue serupoBaHus: MOBBIIIEHHE MPOYHOCTH CTaIM 0€3 MPUMEHEHHS
TEPMUYECKOH OOpaOOTKH; TOBBIIICHHE TBEPJOCTH, MPOYHOCTH M YAApHOH
BSA3KOCTH, YBEIMYEHHME IPOKATUBAEMOCTH; NPUIAHHWE CTAIN CIEUAIbHBIX
CBOMCTB.

.Kpurepun onenkn:

PaGora BbmonHeHa 6e3 OmMOOK - OTIMYHO

He Oonee 2-x HeTouHOCTEH \ OIIOOK — XOPOILIO

3-4 He3HauyMTENbHBIC OMMOKY \ HETOYHOCTH — YIOBJICTBOPUTEIBHO

Bonee 4x ommb0OK — HEYTOBIETBOPUTEIHHO.

3a oopmiieHre oTueTa C HApYIICHUSIMU TpeboBanmil — 1 Oas.

[Tpu 70% (u Gosee) MpaBUIBLHOCTH BBHITIOJIHEHUS BCEX 3a/1aHUM 1ab0opaTOpHOI
paboThI, paboTa CYNUTAETCS BHITIOTHEHHOM, TIPY 3TOM CTYACHTY BBICTABIISETCS
MOJIOKUTEIbHAS OLICHKA.

B cniydae menee 70% npaBHIIBHOCTH BBIIIOJHEHHUS BCEX 3aaHui, paboTa

CUUTACTCA HE BLIHOHHGHHOﬁ, IIpU 3TOM BBICTABJIACTCA OTPULATCIIbHAA OLCHKA

Texer 3aganusa: OTBETUTH HA BOIIPOCHI KOHTPOJIBHOM paboThI

1.YTo Ha3BIBAIOT MIKUXTOMN?
2. Uto mpencrapisgeT coOo¥ skenre3Has pyaa u e€ HazHaueHue?

24




Tema 5.2.
JlernpoBaHHBIE CTAIH.

3. Ins1 yero mpy NPOU3BOACTBE YyT'yHa HEOOX0IUM (DIIOC U €T0 POJib BO BpeMs
TUTaBKU?

4. Yro ucmonb3yercs: B KauecTBE TOITUBA?

5. Uepes 4TO U B KaKO MOCIIEAOBATEIIEHOCTH 3arPy’KaeTcsl MUXTa B JOMEHHYIO TIeub?
6. KakoBo Haznauenne ¢pypm?

7. T'ne cobupaetcst 00pa30oBaBIIMICS YyTyH?

8. Uepes 4TO BBITYCKAIOTCS YyTYH W )KUIKAN TIIaK?

9. CrunaB 4ero mpecTaBisieT coOO0M TOMEHHBIH YyTryH?

10. Kak nmoxpasnensercs 4YyryH B 3aBUCUMOCTH OT Ha3HAUY€HHsSI U YTO BXOAUT B UX
cocrasn?

11. Yro mpencrasisitotT co0oii JoMeHHbIE (heppOCIIaBbl U I7I€ OHU IPUMEHSIOTCS?
12. Yrto mpeacTaBiseT cOO0M TOMEHHBIN Ta3 U T1e OH MOKET HAXOAUTh IPUMEHEHHE?
13. Yro mpeacrasisieT cob0i JOMEHHBIN 1ITAK U T OH MOXKET IPUMEHSTHCS?

14. Ha3BaTh BUIbI YyTYHOB.

3aroaHUTh TAOIUILY

HazBanue Cone | Comep | Comepxa | ComepxaHue Conepxanue dochopa
yyryHa pXaH | JKaHWE | HUE KpEMHHU

ue KpEMHH Maprasiy

yriep | s a

ona
Henan: N3yunTh KakWe HWCXOOHBIE MaTepUalbl HCHOJB3YIOTCA IS

MIPOU3BOJICTBA YYyT'YHOB;
- Kakyro posib Urparot 3Tu MaTepualibl IpyU MPOU3BOJICTBE YYyT'YHOB;
- Kakue Bupl 4yryHOB MOTYYaroT.
PeKOMeHZ[aIII/II/I 110 BBIINTOJTHECHHUIO 3a1aHUA I/I3y‘~II/ITI) KaKHNe€ UCXOJHBIC MaTCPUAJIbI
UCTIONB3YIOTCS JIsl TPOU3BOJICTBA YYT'YHOB; [Ipy HE0OX0IMMOCTH UCIIONB30BaTh
TEXHUYECKYIO JINTEPATYPY.
Kpurepun onenkmn:
Pabota BeImonHeHa 6e3 ommuboK - OTIIMYHO
He Oonee 2-x HeTouHOCTEH \ OIIOOK — XOPOILIO
3-4 He3HauyMTENbHBIE OMMOKN \ HETOYHOCTH — YIOBJICTBOPUTEIBHO
bornee 4x ommb0K — HEYyJOBIETBOPUTENBHO.
3a opopmiieHre oTueTa ¢ HapyIIeHUSIMU TpeboBanuil — 1 Oas.
[Tpu 70% (u 601ee) mpaBUILHOCTH BBHITIOTHEHUS BCEX 3aaHUIN
CaMOCTOSITEIIbHON paboThI, padoTa CYUNTAETCS BBHITIOJTHEHHOM, TIPU ITOM
CTYJICHTY BBICTABIISIETCS TIOJIOKUTEIbHAS OI[CHKA.
B cnyuae menee 70% mpaBUIIBHOCTH BBINIOJIHEHUS BCEX 3a/I1aHUM, paboTa

CUUTACTCA HE BLIHOHHGHHOﬁ, IIpU 5TOM BBICTABJIACTCA OTpULIATCIIbHAsA OLICHKA

Texer 3aganusi: Coenacro 3adanuio ceoezo éapuanma: 1) uzyuume yciogus
pabomul  nO  3a0aHHOU  Oemanu UIU UHCMPYMeHma U  mpeboBaHus,
npeovssisiemvle K Hell;, 2) 6ublopamv MaApKy J1ecUposaHHou cmanu O
u320moeneHus 0emany Ui UHCMPYMeHma, Usy4ums ee XUMUyecKuli cocmas u
Mexanuyeckue ceoticmea; 3) damv 000CHO8aHUE 6blOOpA Mmamepuana 0.
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3a0aHHOU  Odemanu  uau  uHcmpymewma, 4) cocmasumv  omuem 0
camocmosmenvHol pabome.

No papuanTa N;:za e BaEHaHT Ne 3agaum
1 1,6,15 16 7,145
2 2,7,14 17 8,10,3
3 3,8,13 18 9,117
4 4,9,12 19 10,5,13
5 5,10,15 20 1191
6 6,12,2 21 12,6,4
7 7,145 22 13,10,5
8 8,10,3 23 14,69
9 9,11,7 24 15,4,10
10 10,5,13 25 1,6,15
11 1191 26 2,7,14
12 12,6,4 27 3,8,13
13 13,10,5 28 4,9,12
14 14,69 29 5,10,15
15 15,4,10 30 3,914

3ajgaun no BHIOOPY MapPKH JIETUPOBAHHOM CTAJM B 3aBUCUMOCTH OT YCJIOBUHA MX
padoThI

1. Illexu ¥ mapel MalIyvH Ui JpoOaeHus pyabl U KaMHel paboTaloT B YCIOBUIX
MOBBILIEHHOI'O N3HOCA, COMPOBOXKIAEMOI0 yAapaMH.

[TonGepute cranb A M3TOTOBJIEHUS IIEK U IIAPOB, YKAXKUTE €€ XUMHYECKUIH
COCTaB U CBOMCTBA.

2. Jlonatku PEaKTUBHBIX u TypOOpEaKTUBHBIX JBUTaTEIEN
paboTaloT B OKUCIUTENBHOM cpesie pH BbIcOKUX Temmeparypax (800—900°C).
Metann pomxkeH o00IaaTh TMOBBIIIEHHOW KOPPO3MOHHOM CTOMKOCTBIO U
MPOYHOCTBIO TP YKA3aHHOU TeMIiepaType.

[TonGepute MeTasI U CIUIaB, YKa)KUTE €r0 COCTaB U CBOWCTBA.

3.Peccopel  Tpy30BOro  aBTOMOOWJIS  HW3TOTOBJISIIOT M3  Ka4eCTBEHHOM
JIETUPOBaHHON cTanu; TonmuHa peccopsl A0 10 mm. Crane 1omkHa 06ianaTh
BBICOKMMH TpeiesIaMi POYHOCTH, BHIHOCIMBOCTH U YIIPYTOCTH.

[lonGepure cramb, yKakuTe €€ COCTaB M CBOICTBa B 3aBHUCHUMOCTH OT
TEPMHUECKON 00pabOTKH.

4.Cranp, npumMeHsiemMas 1Ji MapoleperpeBaTesied KOTI0B BBICOKOIO JaBJICHMS,
JOJKHA COXPaHSATh IOBBIIIEHHBIE MEXaHUYECKHE CBOWCTBA MpPU JINTEIbHBIX
Harpy3kax mpu Temneparypax 500°C u MMeTh JOCTaTOYHO BBICOKYIO
IUTACTUYHOCTD JJI BO3MOXKHOCTH BBITOJIHEHUS XOJI0JHOU Aepopmanuu (TuOKu,
3aBaJILIIOBKHU U T.I1.) IpU cOOpKe KOTIa

[TonGepure cTanb, YKaKUTE€ €€ COCTaB M MEXaHHMYeCKHE CBOICTBa IpHU
KOMHAaTHOM ¥ TOBBIIIEHHON TeMIIepaTypax.
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5. Jeranu npubopoB 1 000pyIOBaHUS, KOTOPbIE YCTAHABIMBAIOT HA MOPCKUX
Cylax, NOJDKHBI OBITh YCTOWYMBBIMH HE TOJBKO MPOTHB JCHCTBUS BOJBI,
BOJISIHBIX MapOB U aTMoc(epsl BO3/1yXa, HO U 60siee CUIIBHOIO KOPPOAUPYIOLIETO
JIEHCTBHSI MOPCKOM BOJBI.

[TonGepure cranb, yKa)KUTe XUMHUUECKUI COCTaB U MEXaHUUYECKHE CBOMCTRA.

6. KpynHble mHeBMaTu4yecKue J0J0Ta, MPUMEHSEMBbIE MPH pa3padOTKe TOPHBIX
1opoJ;, 001aJal0T OTHOCUTENBHO BBICOKOM TBEPIOCTBIO M HU3HOCOCTOMKOCTBIO,
HO BMECTE€ C TEM JOJDKHbl HMETh JOCTATOUHYIO BSI3KOCTh, TaK KaK OHHU
UCTIBITBIBAIOT B pa0oTe yapHble Harpy3KH.

[lonGepute nErUpoOBaHHYIO CTajb, YKQKHUTE XMUMHUYECKHA COCTAaB M PEXUM
TEPMHUYECKON 00pabOTKH.

7. 3aBOJ BBINOJHIET TOKAPHYIO 0OpaOOTKY UYTyHHBIX M CTaJbHBIX JAETaJeH C
00JIBIION CKOPOCTBIO PE3aHUs.

Bribepure CILIaBbI JUISL pEe3LOB, oOecnieuynBaroIye BBICOKYIO
IPOU3BOIUTENBLHOCTh 00Pa0OTKH CTaJIN U YyTr'yHa.

[IpuBeaure XUMHUECKUH COCTaB, CTPYKTYpYy, TBEpIOCTb, IPOYHOCTh H
TEIIOCTOMKOCTh U CHOCOO M3rOTOBJIEHUS 3TUX CIUIABOB U CPAaBHUTE HUX C
AQHAJIOTUYHBIMU XapaKTEPUCTUKAMU OBICTPOPEKYIIEH CTalH.

8. Ilombeputre cramp g YepBAYHBIX  ¢pe3, 00padaThIBAIOIINX
KOHCTPYKLMOHHBIE cTainu TBeprocThio HB 230.

OOBsicCHUTE MPUYMHBI, 10 KOTOPHIM JUIS 3TOT0 Ha3HAYEHUsS HELEeIecoo0pa3Ho
UCIIOJIb30BaTh YIJIEPOAMCTYIO HMHCTPYMEHTAIbHYI CTajlb Y12 ¢ BBICOKOM
tBepaocthio (HRC 63-64)

VYKaxure pexuMbl TepMUUecKoi 00paboTKu (pe3 U3 BEIOPaHHOM JIerupoBaHHOMN
CTaJIU.

9. lonmyueHue 3aroToBOK ropsiuedl JeopManuu sSBISETCS MPOU3BOAUTEIbHBIM
crocob6oM 00paboTKH.

BeiOepute Mapky cTamu JUIsi M3TOTOBJIEHUS] KPYITHOTO MOJIOTOBOTO ILTaMIIa;
PEKOMEHIYHTE pEeXKUM  TEPMUYECKOH  O0O0paOOTKM  IITaMIia,  YKaKHUTE
MHUKPOCTPYKTYPY ¥ MEXaHUYECKUE CBOMCTBA IIOCIIE OTITyCKa.

OObsicHUTE, TOYEMYy MOJOOHBIE IITaMIbl HE CJEAYeT U3rOTOBIATH U3
YIIEPOAUCTOM CTaNH.

10. Tlpyxunbl npuOOpPOB TpH HArpeBe HOake B OOJACTH KPUTHUYECKUX
TEMIIEPATYpP MOTYT HU3MEHSTh CBOU XAPAKTEPUCTUKH B CBSI3U C M3MEHEHHEM
MOJyJIl YIPYTOCTH. DTO CHHKAaeT TOYHOCTh pabOThI MPUOOPOB.

Henb: mnpuoOpecTH HaBBIKK B COOTBETCTBHM C MpodeccroHalIbHBIMU
KOMIETEHIUSIMH, paboOThl €O  CIPAaBOYHOM JIUTEpaTypoll 1O  BBIOOPY
JISTUPOBAHHOM CTaJU JJIs IeTajei B 3aBUCIMOCTH OT YCIIOBHI paOOTHI.

Pexomenganyu 1o BeINOJHEHUIO 3aaHNUS:
AHaJIOTHYHO TIEPBOMY 110 METOAMKE BBIOOPA CTANH ISl KOHKPETHBIX JIeTaleH.

JlernpoBaHHBIE CTalM MOCIIE TEPMUYECKOH O0OpabOTKM (3aKalK¥ M OTIyCKa) 00JaaaroT
TY4IIAMU MEXaHUYECKUMH CBOWCTBAMH, KOTOPHIC CPABHHUTEIBHO MAJO OTIHYAOTCS OT
MEXaHHYECKUX CBOMCTB YIJIEPOAMCTON CTalHM B M3CIHAX MAJBIX CEUCHUH, a B M3ICIUIX
KpynHbeix ceueHuil ([Juamerpom cBbime 15—20 MM) MexaHUYECKHME CBONCTBa
JIETUPOBAaHHBIX CTallel 3HAYMTEIBHO BBIINIC, YeM YIIIEPOAUCTHIX. OCOOCHHO CHIIBHO
MOBBIIAIOTCS TPEJesl TEKy4eCTH, OTHOCHUTEIbHOE CYXEHHE M ylelbHas BI3KOCTb. JTO
OOBSICHSETCSL TEM, YTO JICTHPOBAHHEBIC CTANH 00JIaJaf0T MEHBIICH KPUTHIECKOH CKOPOCTEHIO
3aKaJIKK, @  CJIeJIOBAaTeNbHO, JIydlllel  MIpoKajauBaeMocTblo.  M3-3a  Oomblieit
MPOKATMBAEMOCTH M MEHBIIEH KPUTHYECKOH CKOPOCTH 3aKajJKH 3aMEHa YTICPOIUCTOH
CTaM¥ JICTUPOBAHHON TIO3BOJISICT MPOM3BOJWTH 3aKalKy JeTallieii B MEHEe pPe3KUX
oxJjamuTensx (Macio, BO3MyX), YTO yMEHbIIAaeT JaedopManvu U3JACIUH U OMaCHOCTb
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O6p8.30BaHI/I$[ TPECIIHH. HOSTOMy JISTUPOBAHHBIC CTAJIN MPUMEHSAIOT HE TOJIBKO TSI KPYIIHBIX
I/ISIIGJ'II/II\/'I, HO M JJIS U3enui HEOO0JIBIIIOrO CCUYCHU, UMCIOIUX CJIOXHYIO (bOpMy Yewm BbllLIE
B CTaJIM KOHICHTPpALUA JICTUPYIOMIUX 3JIEMECHTOB, TEM BBILIC €€ IIPOKAJINBAEMOCTD.

WNHcTpyMeHTaNbHbIE CTalHd, KaK WMEIOIIHE BBICOKHE TBEPAOCTb, HU3HOCOCTOWKOCTH W
IIPOYHOCTb, UCIIOJIB3YIOT AJIA PEXYILUX MHCTPYMEHTOB, IITAMIIOB XOJOJHOIO U TOpSYEro
Ie(OpMUpPOBAHNS, U3MEPUTENEHBIX HHCTPYMEHTOB, PAa3INIHBIX pa3MepoB U (opM.

JUis XapakTepUCTHKH U BbIOOpPA MHCTPYMEHTAJIBHBIX CTalel CleAyeT YUYUTBIBATh HPEXIE
BCErO TJIABHOE CBOMCTBO ATHX CTalled — TEIUIOCTOHKOCTh, TOCKOJIBKY padodas KpoMKa
UHCTPYMEHTOB B 3aBHCHUMOCTH OT YCIOBUIl OSKCITyaTallud MOXXET HarpeBaTbcs [0
temnepatypbl 500—700°C y pexxymumx HHCTpyMeHTOoB 1 10 800°C — y mramIios.

Cramm Ui pe3aHdss WIH TOPSYIEro Ie(OpPMHUPOBAHMS TOJDKHBI COXPAHATH MPHU HArpeBe
BBICOKHE TBEPAOCTb, MPOYHOCTh M HM3HOCOCTOMKOCTH, T. €. 00JaJaTh TEIIOCTOHKOCTHIO
(KpacHOCTOMKOCTBIO). TO CBOWCTBO CO3MAETCSl JICTUPOBAHHMEM M TEPMHUYCCKOM
00paboTKoi. B cBs3M ¢ 3THM CTalI pa3IUyaroT:

HETeIJIOCTOMKHe, coxpaHstolme BeicOKyto TBepaocTh (HRC 60) mpu HarpeBe He BblmIe
190—225°C u ucnosib3yeMble I pe3aHusl MATKAX METAJUIOB C HEOOJNBIIONW CKOPOCTHIO, a
TaKKe s AeOopMIIpOBaHHUS B XOJIOJHOM COCTOSHUH. DTO YIIIEPOAUCTHIE U JIETUPOBAHHBIE
cTany (C OTHOCHUTENBHO HEBBICOKHM COZEp)KaHHUEM JIETHPYIOIIUX 3JeMeHToB). KapOugHas
(haza uXx — IIEMEHT;

MOJYTEIUIOCTOMKKE, TMPEUMYIIECTBCHHO IITAMIIOBBIC, padodas KpPOMKa KOTOPBIX
HarpeBaerca g0 400—50Q°C. D10 crany, JETUPOBaHHbIE XPOMOM U JIOTIOJIHUTENIBHO
BoJIb(hpamoM, MonTuOIeHOM 1 BaHanueM. KapOumHble (a3l — JISTHPOBAHHBIA IIEMEHTHUT U
Kapou xpoma,

TETUIOCTONKHE JIJIS pe3aHus C TIOBBIIIEHHON CKopocThio. Harpes paboueii kpomkn 10 500—
650°C (OBICTpOpEXYIUE CTAJH); ITAMIIOBKA CTAJM TPH TOBBIIICHHOM Harpee 10 600—
800°C. OcHoBHas kapOuaHas ¢aza — kapOun Bodbdppama (MonudbaeHa). Tepmocts HRC
60—62 y ObicTpopexxymux craieid mocie HarpeBa go 600—680°C m HRC 45—52 y
nramo- Beix — 650— 700° C.

IIpu pemennn 3amay pEKOMEHIyeTCS HCIONB30BaTh ydeOHble mocobus, I['OCTsl,
CIPaBOYHHKH.

Jlis mosydeHus HaBBIKOB B BBIOOPE JIETHPOBAHHOM CTalM B 3aBUCHMOCTH OT YCIIOBHH HX
PabOTHI MPUBOANTCS MPUMEPHOE PEIICHHUE 3a/1auH.

IIpumep pemieHnsi THIIOBOM 3a4a4H 110 BHIOOPY MAPKH JIETHPOBAHHOMH
CTAJH

3 anauya. [Tonbepure nerupoBaHHYIO HHCTPYMEHTAIBHYIO CTallb OBBIIIEHHON
TEIJIOCTOMKOCTH, MPUTOJHYIO Ul PEIIECHHUS KAPOIPOUHbIX CTalEH, YBAKUTE €€

MapKy 1 XMMHYECKHH COCTaB, TEPMUYECKYIO0 00pabOTKY U MUKPO- CTPYKTYpY B

FOTOBOM MHCTPYMEHTE.

ComnocTaBbTe TEMIOCTOUKOCTh cTasiu P12 1 BEIOpaHHOM cTanmy.

Pemenne.

[Tpu pe3zanuu craneit U CIjIaBOB ¢ ayCTEHUTHOM CTPYKTYpOH (HEep KaBeIOIIMX,
YKAPOMPOYHBIX U Jp.), MOIYYAOIINX BCe Ooiee IMUPOKOe MPUMEHEHNE B
MIPOMBIIUIEHHOCTH, CTOMKOCTh HHCTPYMEHTOB U MpeJIeNIbHAs CKOPOCTh pPE3aHus
MOTYT CHJIbHO CHUKAThCsI 10 CPABHEHUIO C MOJTYyYaeMbIMU IIPU pe3aHUU
OOBIYHBIX KOHCTPYKITMOHHBIX CTAJIEH M YyTYHOB C OTHOCUTEIHHO HEBBICOKOM
TBepAOCThIO (10 HB 220—250). DT0 cBsA3aHO TMIaBHBIM 00pa3oM C TeM, 4TO
TEIJIONPOBOJHOCTh aYCTEHUTHBIX CIUIABOB MMOHMYKEHHAS.

BceneactBue 3Toro TemioTa, BRIASISIOMAACS IPH PE3aHUH, JIUITh B HEOOIBIION
CTEIMEHU MOTJIOMAETCS CXOAIIECH CTPYKKOW U IETAIbIO U B OCHOBHOM
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BOCIIPUHUMAETCS pexylend kpomkoid. Kpome Toro, 3Tu crijiaBbl CUIIBHO
YIPOUHSAIOTCS MO pEXYLIEH KpPOMKOH B MPOLIECCE PE3aHMs, U3-3a YErO 3aMETHO
BO3PACTalOT YCUIIUS Pe3aHUsl.

Jnis pe3anust TIOJOOHBIX MaTepPHUAaJIOB, Ha3bIBAEMBIX TPYAHOOOpaOaThIBacMbIE,
MAaJIOTIPUTOTHBI OBICTPOPEXKYIINE CTATH YMEPEHHON TEIIOCTORKOCTH ThTa P12,
coxpassitoie Bbicokyro TBepaocTh (HRC 60) u MapTeHCUTHYIO CTPYKTYpY
nocJje Harpesa He Bbiie 615—620 "C.

XuMHYeCKHIi cocTaB cTajuei, %

Mapka C Mn | Si Cr W Mo | V Co
crajim

P18 08510303 |36 |125 1 1,7 -
P12d4K5[ 13 |03 (03 |38 |125 1 3,5 5,5
P8M3K6 (1,1 (09 (03 (38 |8 3,6 [1,7 6
C

Jlns oOpabOTKM ayCTEHHUTHBIX CIUTABOB HEOOXOIUMO BBIOMpPATh OBICTPO-
PEXKYIIHE CTaU MOBBIIICHHOW TETNIOCTOWKOCTH, @ UMEHHO KOOAJIbTOBBIE CTAJIH
coxpansitor TBepaocth HRC 60 mocne Oonee Bbicokoro HarpeBa no0 640—
645°C.

Kpome Toro, xo0anbT 3aMETHO MOBBIMIACT TEMJIOCTOMKOCTh OBICTPOPEKYIIEH
CTalli, a CJENOBATEIbHO, CHI)KAET TEMIIepaTypy peXylled KpPOMKH H3-3a
JyYIIEro OTBOJAA TeIla B TeJO MHCTpyMeHTa. CTanu ¢ KOOaJbTOM MMEIOT
BBICOKYIO TBEPIOCTh — J10 68.

Jus ceepn u ¢pe3, NpUMEHSEMBIX ISl pe3aHusl ayCTEHUTHBIX CILIABOB,
pexoMeHayIoTCs K0O0anpToBbIe cruiaBbl Mapok P12®4KS nnu PEM3K6C.
Tepmuueckas 06paboTka KOOAIBTOBBIX CTajel MPUHIMIINAIBHO HE OTJIMYACTCS
0T 00pabOTKU JPYTUX OBICTPOPEKYIINX CTAJIEH.

3akanka 10 1240-1250°C (P13®4K5) u 1210-1220°C (P8M3K6C), uro
HEOOXOMMO ISl paCTBOPEHHS OOJIBIIOTO KOJIMYECTBAa KapOUIOB U HACHIIIICHHS
ayCTeHMTa (MapTEHCHUTA) JIETUPYIOIIMMU 3JIEMEHTaMH.

Bonee BBICOKMI HarpeB HEIOMYCTUM: OH BBI3BIBAET POCT 3€pHA, UYTO CHIDKAET
IPOYHOCTh U BA3KOCTb. CTPYKTypa MOCiE 3aKaJKH: MapTeHCUT, OCTATOYHBIH
aycreHuT (15-30%) 1 n30bITOUHBIE KapOU/Ibl, HE PACTBOPSIIOIIMECS PU HArpeBe
U 3ajepkuBatoye poct 3epHa. Teepapocts HRC 60-62.

3areM HMHCTpyMEHTHl oTmyckatroT npu 550-560°C ( 3 pa3za mo 60 MHUHYT).
Otnyck:

a) BBI3BIBACT BBHIIEJIICHUE JUCIEPCHBIX KapOHMIOB MApPTEHCUTA, YTO MOBBIIIACT
TBepaocTh 10 HRC66-69

0) mpeBpanaeT MATKYI COCTABJISIONIYIO- OCTATOYHBIN ayCTEHUT B MAPTEHCUT

B) CHUMAeT HalpsKEHUs, BbI3bIBAEMbIE MAPTEHCUTHBIM MTPEBPAILICHHEM.

[Tocne ormycka MHCTPYMEHT HNUTH(YIOT, a 3aTEM MOJBEPraloT ITHaHUPOBAHUIO,
Yare BCEero >KUAKOMY C BBIACPKKON 15-30 MHUHYT B 3aBUCHMOCTH OT CEUEHUS
WHCTPYMEHTA.

TBepaocTs nuanupoBanus ciost Ha Tayouny 0,02-0,03mm nocturaer HRC69-70.
[{nanupoBaHue MOBBIIIAET CTOWKOCTh HHCTpyMeHTa Ha 50-80%.

[Tocne nnanupoBaHusi BO3MOKEH KpaTKOBpeMeHHbIN HarpeB npu 450-500°C c
OXJIXK/ICHUEM B Maclie, MOBEPXHOCTh HHCTPYMEHTA MPHOOPETAET CHHUIA IBET H
HECKOJIBKO YIyYIlIaeT CTOMKOCTh MMPOTUB BO3YLIHONH KOPPO3UH.

Kpurepum ouenku:

Pabora BbInosHEHa 6€3 OIUOO0K - OTIMYHO

He Gonee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO
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Tema 6.2.
Crauam 1151 pexyuiero

U IITAMIIOBOTO
HHCTPYMEHTA.

3-4 He3HauyMTeNbHBIC OMHOKK \ HETOYHOCTH — YIOBJICTBOPUTEIHHO

Bonee 4x ommb0OK — HEYTOBIECTBOPUTEIHHO.

3a ohopmiieHHE OTUYETA C HAPYIICHUSIMHU TpeOboBaHuil — 1 Oas.

[Tpu 70% (u Goree) MPaBUIILHOCTH BBITIOJHEHUS BCEX 3aJJaHUH 1a00OpaTOPHOH
paboThI, paboTa CYUTACTCS BHITOJHEHHOM, IPHU ATOM CTYJEHTY BBICTABIISCTCSI
MOJIOKUTEIbHAS OIICHKA.

B cnyuae menee 70% npaBuIIbHOCTH BBIIIOJIHEHUS BCEX 3a/laHUl, paboTa

CUMTACTCA HC BBIHOHHGHHOﬁ, IIpU 5TOM BBICTABJIACTCA OTPULATCIIbHAA OLCHKA

2) TexcT 3anaHusi: BeIOJHUTH KOHTPOJIBHYIO pabOTy o Teme 5.2

1 OTBeTHTH Ha BONPOCHI MHCHbMEHHO.
1. JlermpoBaHHBIE CTaNU- JaTh UM OIIPEeIICHNE.
2. BimsHue nerupyomumx 3JeMeHTOB Ha CBOWCTBA CTAJIH.
3. Kiaccugwukarys 1ernpoBaHHBIX CTaleil 0 Ha3HAYEHHIO.
4.0c0o0eHHOCTH TePMHUYECKON 00PaOOTKH JIETUPOBAHHBIX CTAJICH.
S5.IIpoxanuBaemocts. laTh onpenencHue.
6.3akanuBaemMocTb. J{aTh onpeneneHue.

2. PaciiudgpoBaTh MapKu cTajieii o BApHaHTA:

1 Bapuant 2 BapuaHT 3 BapuaHt
0810,P6MS5,Y12, 08, 15mc, 111X4, 10, 08km, 751", 15XA,
H16K4M5T210,601°,15 | A20,Y7A,60C2, 18XT, 50X, I'13, A40T,

X, 9XT'C, 10km, I'13, 20X13,20X,09I2, Y13A, 50, POMS,

I1X6, 08X13, 95X18, 8Xd, P18, 12X18HIT, 60T,
45,12X18H10T, A12 17X18H9, HI8K3MA4T | H16K4MST21HO,

4 BapuaHT 5 BapuaHt 6 BapuaHt

111X4, A20, V7A, 0810,15X,P6MS, Y12, | 08, 08k, 751", 15XA,

60C2, 20X13, 20X, 9XTI'C, 45, 6XC, 10k, 18XT, I'12, A40T,

0912, 10, 8XD,P18, 11X6,A12,T°13, V13A, 50X, 6XC,
17X18H9,95X18, 12X18H10T, P9KS5, 12X18HOIT,
H18K3MA4T, 08X13,H18®D6M3 H18®6M3, 15mc,

3. Pemuuts 3an1auy

C MOMOIIBIO JUarpaMMbl COCTOSIHUS KeJIe30-LIEMEHTHUT ONPEAEIUTE TEMIIEPATYPY MOJIHOTO
Y HEMOJIHOTO OTXUTa U HopManu3auuu ctanu 30.

OxapakTepusyiTe 3TH PEKUMBI TEPMUUECKON 00pabOTKH 1 OMUIINTE CTPYKTYPY U
CBOMCTBA CTAJIN.

Texer 3apanms: B cooTBeTcTBHY € 337]aHNEM BBIOPATh HECKOJIBKO MapoK
JIETUPOBAHHBIX U YIVIEPOAUCTBIX CTAJIEH IS PEKYILErO HMHCTPYMEHTA,

onpeAenuTh 001acTh NpuMeHeHuss. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.
WHCTPYMEHTAJIBHOW ~ CTaIM U

Hean: BbIOMpAThH

pacupoBbIBaTh UX.

PeKOMeH}laIII/II/I 110 BBINIOJIHCHUIO 3aJaHUA
PacmndpoBath BHIOpaHHBIE MAPKH;
Hamnucarts BIBOI.

Paboty opopmMuTh B TabnuUIIE

Hayuntbcs MapKH

Tabmuma 7 — Ctanu Ui pa3IuyHbIX PEXKYIIIX HHCTPYMCHTOB
Mapka IIpumMeHeHue

PacmngpoBka
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Tema 6.3.

Koppo3usi MeTaiioB

CIILIAaBOB.

3aaaHud 119 BHIIOJHEHUS
Tabnuua 8

Bapuan | UHctpymMeHT

T

1 MeTtuuku pydHbie

2 3yOuiia, KepHEpHI

3 MeTuyruku MalIHHbIE

4 M3MepuTtenbHbIil HTHCTPYMEHT

1 2 3 4

V10 V12 V11 V13

P12 P18 P6 P8
75X2CMD 60XCMD 75XT2BM® 60X2CMD
9X1 9XD 9XC 6XC
POM4KS8 P3AMA4 P2M9K5 P18®2
P10d5K5 P18K5®2 P18®D2K3 P9K5M4
5XHB 5XB2C XI'C 9XBI'
VI18A V10A VI14A V12A
P18K2D4 P6M5D3 POM4KS8 P2AM9
11P3AM3®D2 12P9M4KS8 14POMSAK®3 13P4AM3KA®D2

KOHTpOJIbeIe BOITPOCHI:

1.HazoBute, kakuMu CBOMCTBaMH JTOJKHBI 0071a1aTh HHCTPYMEHTAIbHBIE
MaTepuaibl?

2.YKaxxuTe, KaKUMH 3JIEMEHTaMH JIETUPYIOT HHCTPYMEHTAIbHBIE CTaIN?

3. Onpenenure, MO KaKUM MPU3HAKaM KJIACCH(DUIMPYIOT HHCTPYMEHTAIbHBIC
cranu?

4. TTosicHUTE, KaKOE BIUSHUE OKA3bIBAIOT BOJIb(PaM U MOJIMOICH B CTAIISX ?

Kputepun onenkmn:

PaGora BbmonHeHa 6e3 OIMOOK - OTIMYHO

He Oonee 2-x HeTouHOCTEH \ OIIOOK — XOPOILIO

3-4 He3HauyMTENbHBIC OMMOKY \ HETOYHOCTH — YIOBJICTBOPUTEIBHO

bornee 4x ommb0K — HEYTOBIETBOPUTENBHO.

3a opopmiieHre oTueTa ¢ HapyIHIeHUsIMU TpeboBaHuil — 1 Oas.

ITpu 70% (n Gonee) MpaBUIBLHOCTH BBHITIOJIHEHUS BCEX 3a/1aHUl 1a00paTOPHOI
paboThl, paboTa CUNTAETCS BBITOTHEHHOM, TPHU ATOM CTYJCHTY BBICTABIISETCS
MOJIOKUTEIbHAS OLIEHKA.

B ciiyuae menee 70% nmpaBUILHOCTH BBITIOJIHEHUS BCEX 3a/1aHui, paboTa

CUHUTACTCA HE BLIHOJ'IHeHHOI\/'I, IIpU 3TOM BBICTABJIACTCA OTPULATCIIbHAA OLICHKA

Texker 3aganust: OTBeTHTH HA 3aJaHHBIH TeCT
1. CaMblIii AKTUBHBIN IEJTOYHOH METAJLI:

1) Na;

2)K;

3) Li;

4) Cs.

2. O0agaer Han0O0JIbIIIEH IIOTHOCTLIO

1) Rb;
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2) Cs;

3) Li;

4) Na.

3. PacTBOp rugpokcuia HaTpus oKpalmuBaeT QeHoA(PTaIEHH B
cJIeyIOmuil uBeT:

1) xenTolit;

2) KpacHBIN;

3) MaJMHOBBII;

4) opaHXEBBIi.

4. BemiecTBa, BBeleHHe KOTOPBIX YMEHbIIAeT aIrPeCcCUBHOCTD CPe/ibl,
Ha3bIBAIOT:

1) xatanu3aTopsl KOPPO3UHU;

2) akTUBATOPbI KOPPO3HH;

3) MHTUOUTOPBI KOPPO3HUH;

4) mpoTEeKTOP.

5. XpaHAT nox cjioeM KepoCHHA VI NPEI0TBPALLECHUS KOHTAKTA €
BO3/IyXOM:

1) Cu;

2) Na;

3) Zn;

4) Fe.

6. Koppo3u1o MeTa/l10B U CIVIABOB BbI3bIBACT:
1) BoJia ¥ KUCIIOPOL;

2) oKCUABI YIIIEPOJIa U CEPHI;

3) pacTBOpHI CoJIeH;

4) Bce nepeynCIeHHbIE KOMIIOHEHTBHI.

7. Ins 3a1UTHI CTAJIBHBIX KOPIIYCOB MOPCKHX CYJA0B 00bIYHO HCIIOJIB3YIOT:

1) Na;

2) Zn;
3) Cu;
4) Fe.

8. YcraHoBHTE COOTBETCTBHE MEKIY LIET0YHBIM METANJIOM H
coeJUHeHHeM, OJTyYeHHBIM NPU B3aMMOJEHCTBUM 3TOI0 MeTaJL1a ¢
kuciaopoaom. OTBeT 1aiiTe B BUE MOCIEI0BATEIbHOCTH LTUDD,
COOTBETCTBYIOIIMM OYKBaM 10 aj(aBuTy.

Hlenoynoi MeTajl CoennHeHHe ¢ KHCJIO0POAOM
A)K 1) okcun
b) Na 2) IEPOKCHU]T
B) Li
I Cs

9. PacniosioskuTe Hie109HbIE METAJLIbI B OPSIAKEe YMEHbIIEHUS CKOPOCTH
B3aMMO/eHCTBHA C BO/JOI:

1) K,

2) Na,
3) Cs,
4) Rb,
5) Li.
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10. YcTranoBuTE COOTBETCTBHE MEKIY CBOMCTBAMH MOHA METAJLIA U
(opmyJi0ii 3TOr0 moHa. OTBET JaiiTe B BUIC MMOCICIOBATEILHOCTH TU(D,
COOTBETCTBYIOLIMM OyKBaM MO an(paBuTYy.

CBolicTBa HOHA

dopmysia HOHA

A) Ty1aBHBINA BHEKJIETOUYHBIN HOH, 1) Na+
COJICP’KUTCS B KPOBH U JTM e
b) ocHOBHOI1 BHYTpUKIJIETOUHBIN HOH | 2) K+

B) nognepxuaer paboty cepeuHoit
MBIIIIIBI

I') okpammmBaet miams B xKeNThIN
LIBET

J1) okpaimBaer riaams B po30BO-
(buoneToBbIN 1IBET

I_[e.m,: 3aerHI/ITB IMOJIYYCHHBIC 3HAHUS 110 TEMC ((KOppO3I/IH METaJLl1a»
PexomeHnaanum mo BbINOJHEHHIO 3a4aHusi. BanmaTensHo IIPOYNTAaTh KOHCIIEKT I10

teme. [Ipu perienun tecta Bl MOkKeETE NOJIB30BATHCS CIIPABOYHON U TEXHUYECKOH

JIUTEPATYPOH.
Kpurepumn oneHku:

Pabora BeimoHeHa 63 OMuOOK - OTITUYHO

He 6onee 2-x HeToyHOCTEH \ OLIMOOK — XOPOIIIO
3-4 He3HAYHTENBHBIC OIIMOKU \ HETOYHOCTH — YIOBICTBOPUTEIHHO
Bornee 4x ommOOK — HEYTOBIETBOPUTEIHHO.
3a opopmieHHe oTyeTa ¢ HapyleHUsIMH TpeboBaHuil — 1 Gas.

[Tpu 70% (u Gosee) MPaBUILHOCTH BBHITIOJTHEHUS BCEX 3a/1aHUI Ta00paTOPHOI
paboThI, paboTa CYUTACTCS BBIMIOJIHEHHOM, TIPH 9TOM CTY/ACHTY BBICTABIISACTCS

ITOJIOKHUTCIIbHAA OIICHKA.

B cnyuae menee 70% npaBuIbHOCTH BBIIOJIHEHUS BCEX 3a/1aHUM, paboTa

CUHTACTCA HE BBIHOHHGHHOﬁ, IIpU 5TOM BBICTABJIACTCA OTpULATCIIbHAA OLICHKA

2) Tekcr 3aaanusn: Pemure keiic — 3amauy

KYTy6CKa$I KojoHHA B MHIUM onu3 I[eJ'II/I BOT YK€ IIOJITOPBI ThICAYH JICT CTOUT U
HEC pa3pymacTcsa, HCCMOTPS Ha >I<ap1<1/1171 Y BJIQXKHBIA KJIMMaT. Cz[enaHa OHa u3
JKeJI€34a, B KOTOPOM IOYTU HET an/IMeceﬁ. O6’b${CHI/ITe, mo4YeMy B IaHHOM CJIy4ae

CTaTyAd HE IMOABEPracTCsa KOPPO3UH.

Henan: 3akpenuts nosyuyeHHble 3HaHUsI 110 TeMe «Kopposust metamiay.

Pacmmputs kpyro3op 3HaHui cTyAeHTOB. HayduThcs monb30BaThes

CIIPaBOYHON U TEXHUYECKOM JINTEPATypOH.

PeKOMeH}]aHI/II/I 110 BBINOJHEHUIO 3alaHUA . HOBTOpI/ITB TEMY « IPOU3BOACTBO

CTaJin» U MOCPEACTBOM I/IH(i)OpMaL[I/IOHHBIX TEXHOJIOTHH PACKPLITH 3a,£[aHHBII>i BOMPOC

Kpurepum ounenku:

PaGora BeImonHeHa 6€3 OMIMOOK - OTITUYHO

He Gosnee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO
3-4 He3HaYHTENbHBIE OIIMOKN \ HETOYHOCTH — YIOBJIETBOPUTEIHHO
Bbonee 4x ommOoK — HEYTOBIETBOPUTEIBHO.
3a opopmiieHHe oTYeTa C HapyIIeHUsIMH TpeOoBaHuil — 1 Ga.

[Tpu 70% (u 6011€€e) NpaBUILHOCTH BBHIIIOJHEHUS BCEX 3aJaHUI
CaMOCTOSITENIbHOU PaboThl, pabOTa CYMTACTCS BHIIOJIHEHHOM, IIPU 3TOM

CTYACHTY BBICTABJISACTCS MMOJIOXKUTCIIbHASA OLICHKA.
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Pa3nen 8

IIBeTHBIE MeTALIBI U
CILIABBI

B ciydae menee 70% npaBHIIbHOCTH BBIIIOJHEHHUS BCEX 3aaHui, paboTa
CYUTACTCS HE BBIIIOJHEHHOM, IIPA TOM BBICTABJISAETCS OTPULIATEIIbHAS OLIEHKA

Texcr 3axanns: PeminTh KOHTPOJIBbHYIO padoTy.
e B cootBercTBuu ¢ BapuanToM (Tabnuma) pacmmdpoBaTs MapKu IIBETHBIX
METaJUIOB.
e 3amoJgHUTH TAOJIUILY
e OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Mapka cruiaBa Pacmudpoka Bun crinaBa (MeqHbIH,
MarHHEBBIH, AJIFOMAHUEBBIN)
Tabnuua

1 BapuaHT 2 BapuaHT 3 4 BapuaHT
BAPUAHT

Mn3 MJI10 MJISmy | MJI4nu

MAI19 MAS8mnu MA21 MAL1

BpOSIISCS BpA112K6H6 AKI12M | BpO10L12
2

BpAMu9-2 | AMr4,5 BpBHT | BpKHI1-3
1,9

BpA9Mu2JI | bpO10d1 bpO3Ll | bpCy3H3L3C20D
12C5

BpO®8,0- | AO3-7 BpOLIC | AH-25

0,3 4-4-4

A09-1 BpOLIC4-4-25 | 1194 AK7119

Allmon BpAXKH10-4-4 A020-1 | bpO®d6,5-0,15

AJllnn JILB38M2C2 JIR25C | JILI16Ku
2

JI80 JIC74-3 JIO90-1 | JIO62-1

JI80 AK10Cy BpA10 | AMr4,5
Mi2J1

KonTpoJsbHbBIe BOPOCHI

1. Ha3zoBuTe BUIBI CIUIAaBOB HA MEIHOI OCHOBE?

2. Ha3zoBuTe BUIBI MarHueBbIX CILIABOB?

3. Ykaxure, ¢ KakoH 1eJIbI0 MPOBOJUTCSA TepMUIecKas 00padoTKa alFOMHUHUEBBIX CIIAaBOB?
4. YKaXUTE JICTUPYIOIIUN DJIEMEHT, KOTOPBI BBOASIT B OPOH3Y JIJIS MIOBBIMICHHS
KOPPO3WOHHOM CTOMKOCTH

Heab: M3yunTth nopsaok paciinpoBKU BETHBIX METAJIOB
PEKOMeH)laIIHI/I MO0 BBINMOJHEHUIO 3a/IaHUA . HOBTOpI/ITB TEMY « HBGTHBIG MCTaJlJIbI»,
BHUMATCJIBHO IMMPOYUTATH 3a/IaHUC U 3aJaHHBIC MAPKU CTaJIU.

Kpurepum oueHku:

Pabora BbInoIHEHA 6€3 OIMOO0K - OTIMYHO

He Gosnee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HaYMTENbHBIE OIIMOKN \ HETOYHOCTH — YIOBJIETBOPUTEIHHO
Bbonee 4x ommOoK — HEYTOBIETBOPUTEIBHO.

3a opopmiieHHe oTYeTa C HapyIIeHUsIMH TpeOoBaHuil — 1 Ga.

[Tpu 70% (u 6011€€e) NpaBUILHOCTH BBHIIIOJHEHUS BCEX 3aJaHUI
CaMOCTOSITENIbHOU PaboThl, pab0Ta CYMTACTCS BHITIOIHEHHOM, IIPU 3TOM
CTYACHTY BBICTABJISICTCS TIOJIOKUTEIbHAS OIICHKA.

B ciiyyae menee 70% mpaBHIIBHOCTH BBITIOJIHEHUS BCEX 3aJlaHUM, paboTa

CUHTACTCA HE BBIHOJ'IHGHHOf/i, IIpU 5TOM BBICTABJIACTCA OTpULATCIIbHAA OLCHKA.
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4 KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHUSA YYEBHOM
TACIHATITAHBI
KOHTpOJIB nu OIICHKAa pe3y.TIBTaTOB OCBOCHUA JOUCIHUIIIINHBI OC}’H.[CCTBJISIGTCSI

nmpenoaaBaTcieM B IIPOLUECCEC TCKYUIET0 KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTTeCTaluu.

4.1 Tekymmii KOHTPOJIb

Haumenosanue
No Koutponupyemsie pazaenst (Tembl) | KoHTposupyembie pe3ysbTaThl OLEHOTHOrO
- y4eOHOU JTUCITUTIITUHBI (YMeHHMSI, 3HAHHS)
cpeJlcTBa

Pasgen 1. Ctpoenne n KpUCTAIIN3ALIAS

1 pex 1. Crp P w3134 Tect
METAJLIOB
Pa3nen 2. MeToap! uccieqoBaHuI U

2 . a . V1, V4,31, 34 Tect
HCIIBITAHUS METAJJIOB U CIIABOB

3 KonTtponbHas
Pasnen 3. OCHOBBI TEOPHH CILIABOB V1-V4,34,35 p

pabora

4 Texuunueckuit

Pasnen 4. Kenesoyrnepoauctoie criasbl | Y1, V2, 33,35
IIUKTAHT

5 |Pasmen 5. KOHCTPYKIMOHHBIE v1.33 TexHuueckuii
MaTepHUabl. ’ JUKTAHT
Paznern 6. UHcTpyMeEHTAJIBHBIE CTAIH K

6 | Pasn Py V2, V4, 3435 Tecr
TBEP/IBIE CILIABBI.

7 |Paznen 7. HoBble MeTamndeckue Texuuueckuit

A V1, V2,34,35

MarepHabl. JUKTAaHT

8 KonTtponsHas
Pasnen 8. LBeTHsle MeTamnsl ¥ ciaBel. | Y1,Y2, 34,35 p

paborta

Paszgen 9. [Inactuueckue Maccel U

9 A V1, v2,34,35 Tect
HEMCTAJININYCCKUC MaTepPIaHBI.

4.2 IIpoMe:kyTOYHAasI aTTeCTALUS

[TpomexxyTouHast arTecTanusi 00yJaromUXCsl OCYIIECTBIISIETCS MO 3aBEPIICHUM W3YYCHUS
JUCLIMILIMHBI U IT03BOJISIET OIIPEAECINUTE KAY€CTBO U YPOBEHD €€ OCBOCHHUS.
dopma NpoMeKyTOUHOM aTTecTalum no AucumnianHe « MatepunanoseneHue» - anpdpepeHLMpoBaHHbIN

3ayer.
OueHovHbIE CPEACTBA
Pe3yabTaThl 00yuyeHus1 " pei
JJIs1 IPOMEKYTOYHOI aTTecTalnu
V1,V2,¥3, V4 1. Uem 00bsIicHSIETCS BbLICOKAS

31, 32, 33,34, 35

3JIEKTPONPOBOHOCTh METAJLJIOB?

1) Hamu4YreM CBOOOHBIX AJIEKTPOHOB

2) BIEKTPOHHBIM THUIIOM IPOBOJAUMOCTH METAJIIOB
3) cTpoeHHEeM aTOMOB METaJJIOB

4) 60BIINM KOJIMYECTBOM JIEKTPOHOB

2. Ucxonst U3 3JIEKTPOHHOTO CTPOEHHSI AaTOMOB,
YCTAHOBUTE KAKHMH XapaKTePHbIMH CBOHCTBaMHU
00J1a1a10T MeTaLIbI?

1) BBICOKOH TIPOYHOCTHIO

2) BBICOKOM IJIACTUYHOCTBIO
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3) MeTayuTMIecKuM OJIECKOM
3. Kakoii T cBSI3M MMeeTCs B MeTasl1ax?

1) noHHBII
2) MeTaJIIIMYECKUM
3) KOBaJICHTHBIN
4. Beruepture pemérky 'K
5.Kakasi pemiéTka nmMmeeT Han00JIb Y10
IUIOTHOCTDH YIIAKOBKHM aTOMOB

1) OLIK
2) 'K
3) Iy
6)Buabl ToueuHbIX e eKTOB:

1) mucnokaruu
2) IUCIOLMPOBAHHBIE ATOMBI

3) BakaHCHU
4)“3neKTpOoHHBIN ra3”

7) Moaugukarop pa3mep 3epHa MeTaJLjIa

1) yBenuuuBaeT
2)HEe U3MEHSET

3) yMeHbIIaeT

8)CauTok kunsimei craan umeer popmy
l.ymupeHHoro KBepxy KoHyca
2.1MpsAMOYTOJIbHUKA

3.yIIUPEHHOTO KHU3Y KOHYCa
4.MHOTOyTrOJIbHUKA

9)IIpu GBLICTPOM OXJIAKIEHHH METAJLIa pa3Mep
3epHa

1).ymeHbIIaeTCS

2).yBeINYNBACTCS

3).He u3MeHsercs

JIOMOJIHUTB:

10)9Tanbl KpUCTANIM3AIUN MeTaJLIa:
11)KpucTajiim3anus — 370
12) IaTh onpenesnenus:
1.Aycrenur

2.Cranb.

13)Bri0paTh HOMEp NPaBHJIBHOIO OTBETA:
14).B 103BTeKTHYECKOM YyTr'yHe yIjiepoaa
CO/IePIKUTCS

1.-menee 2,14%

2.-6omee 2.14%

3.-0,83%

4.-4,3%
15).IlpenesbHasi pacTBOPUMOCTH yIjepoaa B
(peppure

1.-0,83%

2.-0,02%

3.-2,14%

4.-0,006%
16.Ctpykrypa uyryHa 5%C npum KOMHATHOIi
TeMmeparype
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1.oxunkas daza

2. xuakas daza 1 HEMEHTUT

3. neneOypuT U HEMEHTHUT
17) Cornacuo aumarpamme cocrosinus Fe-C, mpu
oxJaxaeHuu 4yyryhna B T.C  mpoxoauTt
npeBpalleHue

1). x.¢ .— JI(A+L)

2). JI(A+LD).—x.¢p

3). A .— [I(D+L)

4). TI(D+1I).—A

18)Kakoii 4yryH mosiy4arT npH oTKure 0ejioro
qyyryHa?

1) cepsbrit

2).KOBKHM

3)BBICOKOIIPOYHBIH

19).KakoBa ¢opma rpaduTHBIX BKJIIOYEHU B
0eJIbIX YyryHax?

1) mnacTuHYaTas

2).XJI0TIbeBUIHAS

3)mapoBuaHas

4) 6enbIx yyryHax HeT rpadura

20.0aH0(pa3Hble 0-JIATYHH HMEIOT BHICOKYIO

InpoYHOCTH
2. IJIACTUYHOCTD
3.TBEPAOCTH
4 .571eKTPOITPOBOTHOCTH
21.CnyiaBbl TUTAHA BCer/1a JEeTHPYIOT
1.menpr0
2. aIIOMUHUEM
3.Kene3omM
4.Hatpuem
PemnTe KOHTPOJILHOE 3a]aHHE:

Ha3naubTte  pexum  TepMUUecKOM  00paboTKu
YIIIEPOIUCTON KOHCTPYKLIHOHHOMN craiu,
WCIOJIb3YEMBIN JUIsl CHU)KEHUSI YPOBHS BHYTPEHHHUX
HaIpPsUKEHUH, TBEPAOCTH " yJIydlIEHUs
00pabaTeiBaEMOCTH pe3aHuem. [IpuBenute
KOHKPETHBIN ITPUMED.

Kpurepun ouenku ouggpepenyuposannozo 3auema

«OTIMYHOY» - TEOPETHUECKOE M MPAKTUICCKOE COJCPKAHHE Kypca OCBOCHO IMOJIHOCTHIO,
0e3 mpobesnoB, yMeHUs chOPMUPOBAHEI, BCE MPEAYCMOTPEHHBIE TPOrPaMMOil yaeOHbIE 3aaHus
BBIIIOJIHEHBI, KAYECTBO UX BBIITOJIHEHUS OIIEHEHO BBICOKO.

—«XO0poIIO» - TEOPETHUECKOE U MPAKTUYECKOE COJEePIKaHUEe Kypca OCBOCHO MOJTHOCTHIO,
0e3 mpoOenoB, HEKOTOphlE YMEHHUs CHOPMHPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE
pPOrpaMMOM  y4eOHBbIC 3aJlaHWsl BBHIMIOJHEHBI, HEKOTOPHIC BHJIBI 3aJaHWHA BBITIOJHEHBI C
OIITNOKAMHU.
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—«Y IOBJIIETBOPUTEIHHO» - TEOPETHUECKOE U MPAKTHUECKOE COJEp)KaHHE Kypca OCBOCHO
YaCTUYHO, HO TIPOOEsBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIUMbIC YMEHHs paOOThI ¢
OCBOCHHBIM MAaTEpHUajJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil oOyueHusi yueOHBIX 3a/laHUi BBIIIOJHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 3aJaHUI
COJIepXkaT OLIMUOKH.

—«HeynoBneTBOpUTENBbHO» - TEOPETUYECKOE M MPAKTHYECKOE COJepXaHHEe Kypca He
OCBOEHO, HE0OXOIUMbIE YMEHUS HE CPOPMUPOBAHBI, BHIIIOJHEHHBIE YUeOHbIE 3a/JaHUs COJIEPKAT
rpyObIe OITMOKH.
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ITpunoxxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUYEHU A

1. AKTUBHBIE U HUHTCPAKTUBHBIC MCTOABI WCIIOJB3YIOTCA IIPU HNPOBCACHUNU TCOPETHIYCCKUX

Y IIPAKTUYECKUX 3AHATUM:

Paznen/rema [Ipumensiemble aKTUBHBIE U Kpatkas xapakrepuctuka
WHTEPAKTHBHBIC METOIBI
Tema 1.2. AHann3 KOHKPETHOU Kaxnas mukporpymnma uccieayer
Kpucrannmzanus CUTyaluu pa3Mep 3€peH B Ppa3HbIX YaCTIX
METaJIJIOB karu. KoHneuHas 1esnp - onpeaenuThb
IIPUYMHY Pa3HBIX pa3MEPOB 3EPEH.
Tema 2.1. AHanu3 KOHKPETHOU CtyneHTsl paccMaTpuBarOT
Mertomsl CUTyaIuu MPUTOTOBJICHHBIC MUKPOILTAQBI,
UCCIIeTOBaHUS CPaBHHUBAIOT MOJTy4YeHHbBIE
CTPYKTYpbl METAJJIOB MHUKPOCTPYKTYPHI, HAXOMST
U CIJIAaBOB IpUYUHBI Opaka.
Tema 2.3. ['pynmnoBas auckyccus CryneHTbl  OOCYXITAIOT — aJTOPUTM
Mexanuueckue BBITIOJTHEHUS oTpeeNeHUs
CBOMCTBA METAJJIOB U TBEPAOCTH METAJIOB HA pa3HbIX
METOJIBI UX npubopax. H3mepsioT TBEPAOCTH
WCIIBITaHUSI. 3aJJaHHBIX 00pa3lOB, BBICKA3BIBAIOT
U OOOCHOBBIBAIOT  COOCTBEHHOE
MHEHHE O JIOCTOMHCTBAX MpUOOPOB.
Tema 2.1. AHanu3 KOHKPETHOU CryneHTsl paccMaTpuBarOT
Mertomsl CUTyaIuu MPUTOTOBJICHHBIC MUKPOILTA(BI,
UCCIIeTOBaHUS CPaBHHUBAIOT MOJTy4YeHHbBIC
CTPYKTYpbI METAJJIOB MUKPOCTPYKTYPHI, HaXOMST
U CIJIABOB IpPUYUHBI Opaka.
Tema 3.2. AHanu3 KOHKPETHOMN CryneHThl  00CYXJalOT  KpUBbBIE
Jlnarpammbl CUTYaIluu OXJIAKJEHHUS 3aJlaHHBIX CIUIaBOB U
COCTOSIHUS CILJIABOB WX  KPUTHYECKHUE  TEeMIepaTypbl
JBYXKOMITOHEHTHBIX UCIIONB3YIOT IS IIOCTPOEHHUS
CHCTEM. JarpamMmbl COCTOSIHUS, HA KOTOPOM
pacCTaBJISIOT CTPYKTYPHI.
Tewma 5. 2. AHann3 KOHKPETHOU Kaxngas rpynma pemaer CBOKO
JlerupoBaHHbIE CUTYaIluu MPAKTHYECKYIO 3371a4y, OCHOBBIBASICh
CTaJIN. Ha 3HAHUU TEOPETUYECKOTO
MaTepuana: Kakue CBOMCTBa

TpeOyIOTCsl OT JleTalu, Kakas Mapka
CTalld MOXKET MX O0eCIeuuTh, Kakas

TepMooOpaboTka Tpedyercs Tmpu
ITOM.
Tewma 6.2. Ctanu nis AHanu3 KOHKPETHOU N3yueHnne, aHanu3 W NPHHATHE

PEXYLIEro U
HITaMIIOBOTO
UHCTPYMEHTA.

CUTYyaLUH.

peuIeHui 10 peajabHOM CUTYallUH,
KOTOpasi MOJET BO3HUKHYTh Ha

IIPOU3BOJICTBE: TIOJIY4YEH 3aKa3 Ha
W3TrOTOBJIEHHE PEXYILEro
MHCTPYMEHTA. Kakyro CTallb

MPUMEHUTH, Kakas TepMOooOpaboTKa
HeoOxonuma?
CTyaeHThl aHAIM3UPYIOT CUTYAIUIO,
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npeajararoT BO3MOXXHEBIC PCIICHUA U
OIICHUBAIOT pa3HbIC BApUAHTHI.
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ITpunoxxenune 2

HNEPEYEHb IPAKTHYECKHNX/JTABOPATOPHBIX 3AHSATHM

Paznensi/Tembl Tembl mpakTHUECKUX/Ta00paTOPHBIX KomuuectBo TpeboBanus
3aHATHH 4acoB dI'OC CIIO
(ymetn)
PA3JEJI 1. CTPOEHUME U KPUCTAJUIN3ALIMA 2
METAJIJIOB
Tema 1.2. Nel HaGmonenue ¢ moMoIIbio 2 V1-y2
Kpucrannuzanus OMOJIOTNYECKOr0 MUKPOCKOTA 32
METaJJIOB KpUCTaJUIM3alled U3 pacTBOpa COJIH.
PA3JIEJI 2. METObI UICCJIEAOBAHNA 1 UCIIBITAHUA 8
METAJIJIOB U CILUVIABOB
Tema 2.1. Nel Maxkpockonuueckuii aHamus. 2 V1-V4
Mertonst BrlisiBreHHEe TMKBAIIUH CEPBHI.
UCCIEN0BAHNS Ne2 TIpuroroBneHre MUKpOILTH(OB. 2 V1-V4
CTPYKTYPBI METAJIIOB
U CIUIaBOB
Tewma 2.3. Nel Uzydenue MeToAMKN U3MEPEHUS 4 V1-V4
MexaHunueckue TBEPIOCTH METAIIOB 1o bpuHento n
cBO¥icTBa MeTayutoB 1 | PoxBemny.
METOMBI HX
WCTIBITAHUS
PA3/IEJI 3.0CHOBBI TEOPUHU CIIVIABOB 10
Tema 3.1. Nel/Inarpamma cOCTOSIHHS CIUTaBOB 4 V1-V4
Obmas
XapaKTepUCTUKA
METaJUINYECKUX
CILJIABOB.
Tema 3.2. Ne2 TloctpoeHue nuarpamMm COCTOSHUS 4 V1-vV4
Juarpammbl CIJIABOB C MCIIOJIb30BAHMEM METO1a
COCTOSTHUSI CIIJIaBOB TEPMUYECKOr0 aHaJIM3a.
JBYXKOMIIOHEHTHBIX Ne3 Pemenue 3a1a4 1o AuarpaMMam 2 Y1-¥4
CHUCTEM COCTOSIHUSI IBYXKOMIIOHEHTHBIX CUCTEM.
Paznen 4 XKEJIE3OYIJIEPOAVCTBIE CIJIABBI 8
Tewma 4.1. Nel MukpoaHain3 yriaepoanucThIX 2 V1-vV4
Huarpamma crajnei.
COCTOSIHUSI Ne2 MukpoaHanu3 OesbIX YyryHOB B 2 V1-vV4
KENE30YTTAEPOJUCTLIX | PABHOBECHOM COCTOSTHHHU.
CILJIABOB.
Tewma 4.3. Ne3 MuxkpoaHanus cepbix, 4 V1-vV4
YyryHbI BBICOKOIIPOYHBIX, KOBKUX UyT'YHOB.
Paznen 5. KOHCTPYKIUMOHHBIE MATEPUAJIBI 4
Tema 5.2. Nel MuxkpoaHain3 JernpoBaHHBIX 2 V1-V4
JlernpoBaHHBIE CTAJIN. | cTaynel
Ne2 Onpenenenune BUIOB cTajnei no 2 V1-V4
MapKupoBke. Bbibop Mapku
JIETUPOBAHHBIX CTaJIeHl JJid JieTaliell B
3aBHCHUMOCTH OT YCJIOBHH MX paboThI.
HUTOoro 32

41



OBPA3OBATEJIbHBII MAPIIPYT

[Ipunoxenune 3

KonTtponpyem
bIC pa3eIibl
KonTponbsHas KonTposmpyemeie
TouKa (TempI) ) pesybTATH OueHouHbIe CpeicTBa
yueOHOMH
JUCIUTIAHBI
Nel Paznen 1. V1,V¥2,V3 Kontponbnas 1. Tect
pabota Nel
Crpoenue u 31, 32,33 2. JlaboparopHas
KpHUCTaJLTU3AIH pabora
ST METAJIJIOB
No2 Paznen 2. V1,V2,V3 KontponbHas 1. Tect
pabota Ne2
MeTtobl 31, 32,33, 34 2. Jlaboparopnast
MCCJICIOBAHUS paborta
Y VCTIBITAHUS
METAJIJIOB U
CILIaBOB
Ne3 Pazgen 3. V1, VY2, KontponbHas 1. Tect
paboTtaNe3
Ocuossl Teopun | 31, 32,33, 34, 35 2. Jlaboparopnast
CILJIAaBOB pabora
3 IlpakTudeckas
paborta
Neq Paznen 4 Vi1, VY2, KontponbHas 1. IlpezenTarus
pabotaNed nokiama/
Kenezoyrnepon | 31, 32,33, 34, 35 T a—
UCTBIC CIUTaBBI
2. IlpakTuueckue/
nabopaTopHbIe
paboTsl
Ne5 Pazpnen 5 V1, VY2, Kontponbnas 1. IIpezentanus
pabotaNed noxiamna/
Koncrpykuuon | 31, 32,33, 34, 35 N —
HBIE
MaTEepUAJIBL. 2. IlpakTueckas

pabora
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Ne6 V1,V2, KonTponbHas 1. IIpesenTanus
pabotaNe4 JokJana/
Pazgem Ne6 31, 32,33, 34, 35
cO0OIIeHHS
Mucrpymentan 2. [Ipaktuyeckas /
BbHEBIE CTAIIA U
. paboTta
TBEPBIC
CILJIABBI.
Neo7 Pa3nen Ne7 V1,VY2, V3 KonTponbhas 1. Tlpe3enrarus
paboTtaNe4 nokana/
Hosrie 31, 32,33, 34, 35
CO0OIIeHHS
MEeTaINYECKHE
MaTepHabl.
Neg V1, VY2, Kontponbnas 1. [Ipe3zenranuus
paboraNe4 IoKJaga/
Paznem Ne& 31, 32,33, 34, 35 T a—
[{BeTHBIE
METaJIJIbI U
CILIABEL.
Ne9 Paz e Ne9 Vi1, V2,¥3 KontponbHas 1. IlpezenTarus
pabotaNe4 IoKJaga/
ITnactuueckue | 31, 34, 35
COOOIIIEHUS
MaccChl U
HEMETAJUTHYECK
ue MaTepuabl.
[Tpomexyroun | Jdud.3auet V1,V¥2,V3 Hrorosas 1.KouTtponbsHoe
as aTTecTallHs TECTUPOBAHUE
31, 32,33, 34, 35 KontponbHas
2. TumoBble
padora MPAKTUICCKHE
3aJaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJTHEHUAM

Ne | Pasznen paboueii Kparkoe coneprxanue n3MeHeHHs/JOIOTHEHNS Jara, [oanuce
n/m MPOTPaMMBbI Ne nporokona | mpeacenaTens
3acemanms 11K TIK
Pabouas mporpaMma yaeOHOM JUCTIUTUTAHBI
«MatepuanoBeieHIe» aKTyalu3upoBaHa. B pabodyio
POTpaMMy BHECEHBI CIECAYIOMNE N3MCHEHHS:

1 3VCIIOBUA | B cBasm ¢ 0oOHOBIEHMEM MarepuambHO-TeXHHYecKoro | 16.09.2020 r. ﬂ/'
PEAJIMBALIMU | oGecrieyennss 1. TpeGosauuss K =~ MUHUMAIbHOMY |[Iportokon Ne 1.4 /
ITPOI'PAMMUDI | MaTepHanbHO-TEXHUYECKOMY OOECIIEUEHHIO YUTATh B HOBOM el
JUCHUIUIMHBI| penakuuu:

JlabopaTopust MarepuanoBeieHUs
VYueOHas  aymuTopust Ul IPOBEICHUS  Y4EOHBIX,
NpakTHYeCKUX M J1abopaTopHBIX  3aHATHH, Ui
CaMOCTOATENbHOM ~ paboThl, A1 TPYINOBBIX |
WHIVBHUIYAJIbHBIX KOHCYJIbTAIMH, JJISI TEKYIEro KOHTPOJIS
1 IPOMEXYTOYHON aTTECTALNH.
Pabouee MECTO IpernoiaBaTes: MepCOHATBHBIN
KOMITBIOTEP, TIPOEKTOP, SKPaH,
paboune Mecra OOydYaroOUIMXCs, MOCKa ydeOHas, ydeOHas
MeOeb;
Mopenn  KpUCTAUIMYECKUX  PEIIETOK, TEeMaTH4ecKHue
TUTAKaThI;
MukpockoIbsl MeTajutorpapuuecKue;
Anemometpsl AR816;
Jo3umerprr"SOEKS" 01m;
Jlrokemetps! ungpossie AR 813 A;
[Tymomepsr Testo-815
MS Windows (moamucka Imagine Premium) morosop /-
1227-18 ot 08.10.2018, cpox meficteus:11.10.2021
MS Windows (moamucka Imagine Premium) morosop -
757-17 ot 27.06.2017, cpox nmefictBus:27.07.2018, Calculate
Linux Desktop cBobGomHO pacmpoctpansemoe  [1O
(https://lwww.calculate-linux.org/ru/),  cpok  JeWCTBHS:
OGeccpodHo
MS Office norosop Nel35 or 17.09.2007, cpok neiicTBus:
OGeccpodHo
7 Zip cBobomHo pacmpoctpansemoe  (https:/www.7-
zip.org/), CpoK AEHCTBU: OecCpOUHO

DNeKTPOHHbIE TUIAKaThI 1o JUCIUITHHAM:
MartepuanoBenerue qoroop K-278-11 ot 15.07.2011, cpok
JiecTBHs: OeccpodHO
JlabopaTopust MarepuanoBeeHus
YyeOHass  ayauTopus IS TPOBEACHHS  y4EOHBIX,
MPaKTHYECKUX U JTa0OPATOPHBIX 3aHSATHH, IUIs TPYIIIOBBIX
WHJIMBUIYaJIbHBIX KOHCYJIBTAIIMH, JJISI TEKYIIEro KOHTPOJISA
U IPOMEXYTOYHOHN aTTECTALINH.
OO6pa3upl  MHUKpOUIIH(OB, MOJEIH  KPUCTAIMYECKUX
PELIeTOK;
ITeur  MydenbHass ¢  MOPOrpaMMHBIM  CTYIIEHYATHIM
TEPMOPETYJIATOPOM U aBTOHOMHOH BHITsKKON DKIIC 10;
InudoBaibHO-MOTUPOBANBHBIE CTAHKH;
Teepnromep «bpunenisy;
Teepnomep «PokBeiay;
Tounno HaXXIa4HOE;

[leun narpeBaTenbHBIC

2 3VCJIOBUSA | B cBsi3u ¢ 3akiio4eHWEM KOHTPAKTOB co cTopoHHUMH | 16.09.2020 T. /!
PEAJIM3ALINU | snexTpoHHBIMH OuOimorednbiMu  cuctemMamu  “FOpaiit” | IIpotoxomn Ne 1 B
I[TPOTPAMMGBI | (Koutpakr Ne K-55-20 or 25.08.2020 r. 0OOO jolieay
JIUCLIMITJIMHBI| «Dnekrpornoe m3natensctBo IOPAWIT», 01.09.2020 r. mo
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31.08.2021 r.), “BOOK.RU” (Kontpakr Ne K-56-20 ot
25.08.2020 r. OO0 «KuoPyc memma», 01.09.2020 r. mo
31.08.2021 r.), «Axamemus» (JIuneH3moHHBIH moroBop Ne
K-27-20 / 3B-20 ot 20.02.2020 r.O¢dunmanpHEI AMIEp
WznatensctBa «Axagemmsi» WII  ByprmeBa AnHTOoHHWHA
IMerpoBua, 20.02.2020 mo 31.03.2023 r.), ObC JIAHb
(Konrpakr Ne K-58-20 or 13.08.2020 r. OOO
«M3patensctBo JIAHBbY», 01.09.2020 r. mo 31.08.2021 r.),
3bC 3HAHUYM (Konrpakt Ne K-60-20 ot 13.08.2020 r.
000 (3HAHHUVYMp», 01.09.2020 r. mo 31.08.2021 r.) m.
WudopmanmonHoe odecrieueHre 00y4eHusl YUTATh B HOBOM
pelnaKuuu:
OcHOBHaf JINTEPATypa

1. HaseimoBa, U. C. MarepuanoBenenne [DIeKTpOHHBII

pecype] : yuebnoe mocobue / M. C. [laBeimona, E. JIL.

Maxkcuna. - 2-e m3a. - Mocksa: UL PUOP, NUndpa-M,

2016. - Pexum JIOCTyTIA:
https://new.znanium.com/read?id=277369 . — 3ari c
3KpaHa.

2. CrykaHoB, B. A. MarepuanoBenacaue [DIEeKTPOHHBIH
pecypc] : yueoHoe mocodbue / B. A. CtykaHoB. - MockBa
: U ®OPYM, HUI[ UHDOPA-M, 2018. - 368 c. —
Pexum JOCTyIa:
https://new.znanium.com/read?id=297444 . — 3arm. ¢
skpana. - ISBN 978-5-8199-0352-0

3. UYepemaxuu A. A., CmonbskuH A. A. MarepuanoBeeHue:
[DnexTponHsIii pecype] : yueOnuk / A. A. UepemaxuH,
A. A. CvmonpknH — Mocksa : Kype: 3BC Hudpa-M,
2016. — 288 c. — Pexum JIOCTYTIA!
https://new.znanium.com/read?id=304496 — 3arm. c¢
skpana. — ISBN 978-5-906818-56-0

JonosiHuTe/ILHAS JIUTEpPaTypa

1. Apackun, A. M. MartepuanoBeeHle U TEXHOJIOTHS
METANTNIECKUX, HEMETAJUIMYECKUX U KOMITO3UITHOHHBIX
MaTepuanoB [DIEKTPOHHBIN pecypc]: yueOHuk / A. M.
Anackun, A. H. KpacHoBckuii. — Mocksa : ®OPYM :
NHO®OPA-M, 2019. — 400 c. — Pexum poctymna:
https://new.znanium.com/read?id=327763 . — 3arr. ¢
skpana. — ISBN 978-5-89035-922-3

2. MarepuanoBeicHHE ©  TEXHOJOTHS  MaTepHalloB
[OnexTponHEIA pecypc] : yaeOHOe mocobme / moj pe.
A. WU. barpimeBa u A. A. CmonbkuHa. - MockBa :
NH®PA-M, 2018. - 288 c¢. — Pexum pocryma:
https://new.znanium.com/read?id=304022 - 3arm. ¢
skpana. — ISBN 978-5-16-102745-5
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