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

1.1 ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouass mporpamma y4yeOHON IUCHUILUIMHBI «MarepuanoBeeHUe» SIBISETCS YacTbiO
MporpaMMbl  TIOJITOTOBKM ~ CIICIUATICTOB CPEAHEro 3BeHa 1o crenuanbHocTH 22.02.01
Mertamnyprus 4epHbIX MeTamioB. PabGouas mnporpamMma cocTaBiieHa MJii OYHOM  (opMbI
00y4eHusl.

1.2 MecTo AMCHMIUIMHBI B CTPYKType HPOrpaMMbl HOATOTOBKH CHELHAJTUCTOB
CpeHero 3BeHa

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

OcBoeHMI0 y4eOHOH TUCHUIUIMHBI IPEAIIECTBYET N3yUeHHE y4eOHBIX NUCIHUIUINH XUMUH,
bU3HKY..

HJucnunnmua  «MarepuanaoBeieHUe)  SABIIETCS  NPENIIECTBYIOIIEH I HM3y4YEHHUs
CJIEAYIOUIMX Y4eOHBIX TUCLMILIMH, TPO(ECCUOHATBHBIX MOIYIEH:

- «OCHOBBI METaJLITyprUYECKOro IIPOU3BOJICTBAY, M/IK.01.01YnpaBnenue
TEXHOJIOTUYECKUMHU MPOLIECCAMU IIPOU3BOJICTBA YYI'YHA/CTAIM U KOHTPOJIb 33 HUMU

1.3 Heab u njaHupyemblie pe3y/ibTaThbl 0CBOCHUS JMCUUIIIMHBI:

ConeprkaHue JUCLUUIUIMHBI OPUEHTHPOBAHO Ha MOATOTOBKY OOYYarOIMXCSI K OCBOEHHUIO
npoeCcCHOHATIBHBIX MOJYJEl MporpaMMbl HOJATOTOBKM CIEIMATUCTOB CPEAHEro 3BEHa 10
CIIIMATIFHOCTH ¥ OBJIA/ICHUIO CIIETYOIIAMH OOIIMMH U TIPO(EeCCHOHATTEHBIMUA KOMITETEHIHSIMH:

IIK 1.1. OcymecTBisATh TEXHOJOTHMUECKHE OIepalMd IO HPOM3BOJCTBY UYEPHBIX
METaJUIOB.

IIK 1.2. HUcnonb3oBarh cUCTEMbl aBTOMAaTHYECKOTO YIPABIECHUS TEXHOJIOTMYECKUM
IIPOLIECCOM.

IIK 1.3, DOkcmiuyatupoBaTh  TEXHOJOTHYECKOE M MOJBEMHO-TPAHCIIOPTHOE
o0opynoBanue, o0ecrieunBaroiiee NpoLecc MPOU3BOJICTBA YEPHBIX METALIOB.

[1K 1.4. Ananu3upoBaTh Kaue€CTBO ChIPbsI U TOTOBOM MPOTYKIUH.

IIK 2.1. [InanupoBaTh M OpPraHU30BBIBaTH COOCTBEHHYIO JAEATENbHOCTb, pPabOTy
NoJipa3/iesieHusl, CMEHbI, y4acTKa, OpUrajpl, KOJUIEKTUBA UCIIOJIHUTENEH.

I1K 3.1. [IpunumaTh ydyactue B pa3pabOoTKe HOBBIX TEXHOJIOTUH U TEXHOJOTHYECKUX
IIPOLIECCOB.

[1K 3.2. YuacTBOBaTh B 00ECIIEUEHUU U OI[EHKE IKOHOMUYECKO 3 (HEKTUBHOCTH.

B mporiecce ocBoeHUsT TUCHUIIIUHBL Y CTYJEHTOB JTOJDKHBI (DOPMHUPOBATHCS OOIIIHE
KOMITETCHIINU:

OK 1. IloHuMaTh CYIIHOCTh M COLMAIBHYIO 3HAaYMMOCTb CBOEH Oyayiied mnpodeccu,
MIPOSIBIISITH K HEWM YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BEIOMPATh THUIIOBbIE METOABI U CLIOCOOBI
BBITIOJTHEHUS ITPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX YP(HEKTUBHOCTD U KaYECTBO.

OK 3. IlpyHumarh pelieHus B CTaHIAPTHBIX M HECTaHAAPTHBIX CUTYyalUMsIX M HECTU 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiaTh MOUCK M HCHONb30BaHME WH(OPMAIUMK, HEOOXOIUMON 1is
3 PEKTUBHOTO BBIOIHEHHUST TPO(PECCHOHATBHBIX 33/a4, MPOPECCHOHATLHOIO W JIMYHOCTHOTO
Pa3BUTHSI.



OK 5.

Hcnons3oBath

npodecCHOHATIBHOM AeSTETbHOCTH.

MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHbIE

TEXHOJIOI'NH

B

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

PYKOBOJICTBOM, TIOTPEOUTEIISIMU.
OK 8. CaMoCTOSTENBEHO OMPEAeyiTh 33/1a4i MPO(eCCHOHATBHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCSl CAMOOOPa30BaHUEM, OCO3HAHHO IJTAHMPOBATH ITOBBINICHUE KBATH(DUKAITHH.

YCPHBIX MCTAJIJIOB.

IIPOUCXOKIACHULO, CBOﬁCTBaM;

V2. onpeaensaTh BUIBI
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB;
BBIOMPATh MaTePUAIIbI JIJIS
KOHCTPYKUUH 1O X Ha3HAYCHUIO U
YCIJIOBUSIM KCIUTyaTallluH;

Koo IIK/ OK Ymenua 3uanusn
ITIK 1.1. | V1. pacnio3naBath u 31. 3akoHOMEpHOCTHU
OcymecTBsTh KJ1accu(UIMpoBaTh IIPOLIECCOB KPUCTAILIU3ALIUT
TEXHOJIOTHHUCCKUC KOHCTPYKLMOHHBIE U CHIPhEBBIE U CTPYKTYpPOOOpa3oBaHuUs
onepanuu 1o
MaTepHabl 10 BHELIHEMY BHY, METAJLIOB H CILIABOB, OCHOBBI
IIPOU3BOJICTBY

UX TEPMOOOPAOOTKH,
CIOCOOBI 3alIMThl METAJIOB
OT KOPPO3UH;

TEXHOJIOTUYECKOE M
IIOABEMHO-
TPaHCTIIOPTHOE
obopynoBaHue,
obecreynBaroee
mporecc
MIPOU3BOJICTBA
YCPHBIX METAJIJIOB.

BBI6I/IpaTB MaTepHraIbl AJIs1
KOHCTPYKI_II/Iﬁ 1O UX HAa3HAYCHHIO U
YCJIOBUSAM OKCIUTyaTalluu,

ITIK 1.2. V3. npoBOIUTH HCCIENOBAHUS U 35. knaccudukanmto
Hcnons3oBars WCTIBITAHUSI MaTEPHUAJIOB; MAaTepUaJIOB, METALIOB U
CHCTCMbI CIIJIABOB, UX 00JIACTH
aBTOMATHUYECKOTO

IIPUMEHEHUS;
YIIPaBICHUS
TEXHOJIOTUYECKUM
ITPOLIECCOM.

[IK 1.3. V2. onpenensats BUIbI 33. mpuHLUIIBI BBIOOpA
OKCILTyaTHPOBATh KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB; KOHCTPYKIIMOHHBIX

MaTCepHraIoB IJIA
IMPUMCHCHUSA B
IMPOU3BOACTBE;

IIK 1.4.
AHanu3upoBaTth
KaueCTBO ChIpbs U
TOTOBOM MPOAYKIIUU

V1. pacno3naBatb 1
KJIacCU(PUITUPOBATH
KOHCTPYKIITMOHHBIC U CHIPHEBBIC
MaTepHuabl 10 BHEITHEMY BUY,
MIPOUCXO0KICHUIO, CBOMCTBAM;

V2. onpenensTe BUbI
KOHCTPYKIITMOHHBIX MaTEPHAJIOB;
BBIOMpATH MaTepHAIIbI JIJIs

34. cTpoeHue U CBOMCTBA
METaJIJIOB, METOJIbI UX
UCCJIETOBaHMS;
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KOHCTPYKUMU 10 UX Ha3HAYEHUIO U
YCJIOBUSAM 3KCIUTyaTallHlH;

V3. npoBOAUTH UCCIECIOBAHUS U
UCIIBITAaHUSI MAaTEPUAJIOB;

[IK2.1.IIna | VY3. npoBOAUTDH UCCIIEAOBAHUS U 32. knmaccuukanuio u
HHUPpOBATh H HCTIBITAHUA MaTEPUAJIOB; CIIOCOOBI MOTyYEHUS
OpraHU30BBIBATH KOMITOBHITHOHHBIX
COOCTBEHHYIO .

MaTepuasos;

NeSITeNIbHOCTb,
pabory 34. cTpoeHue U cBOiicTBa
MO/Ipa3IelIeHus,

METAIIJIOB, METOJIbI UX
CMEHBI, y4acTka,
Opurajibl, KOJJIEKTHBA HCCIICAOBAHMA,
HCTIOJIHUTEIECH.

[1K 3.1. IIp V1. pacrio3HaBaTh u 31. 3aKOHOMEPHOCTH
HHUMaTh yHacTue KJIacCU(UIUPOBATh IIPOLIECCOB KPUCTAILIN3ALIUI
B pa3pa60T£<e HOBBIX | KOHCTPYKIMOHHBIE U CHIPHEBHIE U CTPYKTYpOOOpa3oBaHus
TEXHOJIOTUI u

MaTepuaibl 10 BHEIIHEMY BULY, METAJIJIOB U CIUIABOB, OCHOBBI
TEXHOJIOTHYECKHUX . 6046
MPOTIECCOB. IIPOUCXOXKACHUIO, CBONCTBAM; UX TepMO0OpaboOTKH,

V2. onpenensiTh BUIBI
KOHCTPYKIIMOHHBIX MaTEePHAJIOB;
BBIOMpATh MaTepHAIIbI JIJIs
KOHCTPYKIIUH IO UX Ha3HAYCHHUIO U
YCIOBUSIM IKCILTYaTallHH;

CIOCOOBI 3aIIUTHl METAJIIIOB
OT KOPpPO3UHU;

33. mpuHLUIIBI BBIOOpa
KOHCTPYKLIMOHHBIX
MaTEpUAJIOB IS
IIPUMEHEHHUS B
IIPOU3BO/ICTBE;

35. knaccuduxaimro
MaTepuaioB, METAILJIOB U
CILIABOB, UX 00J1aCTH
IPUMCHCHUS;

[IK 3.2. YuactBOBaThH
B o0ecIieueHny u

V3. npoBOAUTH UCCIIEIOBAHUS U
UCIIBITaHUSI MAaTEPUAJIOB;

32. knaccuuxanuo u
CIOCOOBI OJTYYEHUS

OLCHKE KOMITO3HIIMOHHBIX

SKOHOMHUYECKOMN
MaTepuasoB;
3¢ (HEeKTUBHOCTH
34. cTpoeHue U CBOKCTBA
METaJJIOB, METOJIBI UX
HCCJICIOBAHMS;
OK 1. VOI.1. oueHnBaTh COLMATBHYIO 301.1. cymHOCTb 1
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IloHuMaTh CyIIHOCTD U
COLMATIBHYIO
3HAYUMOCTh CBOEH
Oymymeit mpodeccun,
MpOSIBISITh K HEW

YCTONYMBBII UHTEPEC.

3HAUYMMOCTh CBOEH OymyIIeit
npodeccun A pa3BUTHUS
9KOHOMUKH H CPEJIbI
KHU3HEICIBHOCTHU TPaXKIaH
POCCHICKOT0 TOCYIapCTBA;

3HAYNUMOCTb
npodeccuoHaNBHOM
ACATCIIBHOCTH 110

CHCHUATBHOCTH JIJIS
Pa3BUTHS SKOHOMHUKH H
CpeJibl KHU3HEACTbHOCTH
rpaKaaH POCCUHCKOTO

rocyaapcTna ;

OK 2. ¥02.1. pacrio3HaBath u 302.1. anroput™Msl BeIOOpa
OpraHH30BbIBATH AHATM3UPOBATH MPOPECCHOHATHHYIO THUIIOBBIX METOJIOB U
COOCTBEHHYIO 3a/1avy W/ WM mpooeMy; CITOCOOOB BBITTOJTHCHHS
JESTENHLHOCTS, npodeccCHoHaNBHBIX 3a]1a4;
BBIOMpAaTh  TUIIOBBIE
METOJbI M  CIIOCOOBI
BBITIOJTHEHUS
PO eCCHOHATBEHBIX
3a7a4, OILIEHHUBATh HX
3¢ PEKTUBHOCTh u
Ka4eCTBO.

OK 3. V03.1. npuHUMaTh peleHus B 303.1. anropuTMBI IPUHSTHS

[lpunuMmare  perieHus
B  CTaHAAPTHBIX U
HECTaHAAPTHBIX
CUTYyallUsIX W HECTH 3a
HUX OTBETCTBEHHOCTb.

CTaHIapPTHOU PO eCCHOHATHLHON
CUTYallUd U ONPEAEIATH
HE00XO0/AUMBIE PECYPCHI;

¥03.2. npuHUMAaTh peleHus B
HEeCTaHJapTHOM NpodeccHoHANbHOM
CUTYallUu U OIPEIEIATH
HE00XO0/AUMBIE PECYPCHI;

peuieHus B
npodeccHoHaTbHBIX
CTaHJAPTHBIX CUTYAIIHSIX;

303.2. anropuT™Mbl IPUHATUSA
peleHus B
npodeccHoHaTbHBIX
HECTAaHJAPTHBIX CUTYalUAX;

OK 4.
OcCy1iecTBISATh  MTOUCK
u UCTIOJIE30BaHUE
uHpOopMaLUH,
HEOOXOIUMON inic|
sdpdexTuBHOrO
BBITIOJTHCHHS
npoeccroHaTBbHBIX
3a1ad,

npoeccroHaTbHOTO U
JIMYHOCTHOT'O
Pa3BUTHSL

Y04.1. onpenensiTh HEOOXOIUMBIE
HCTOYHUKU UH(OpMALIUN;

304.1. HoMeHKIIaTypa
MH(OPMaLMOHHBIX
MCTOYHUKOB TIPUMEHSIEMBIX B
npodeccuoHaNBHOMI
NesITebHOCTH;




OK 5.
Hcmonp3oBarh
MH()OPMALMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH B
podeCcCHOHATEHOM
JICSITETTBHOCTH.

VY05.1. ucnonp3oBaTh CpeaCTBa
UH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI
JUTSI pelIeHUs podeccHoHaTbHBIX
3ajay;

305.1. coBpeMeHHbIE
CpelcTBa U YCTPOUCTBA
nHpOpPMATHU3ALUHT U TTOPSIIOK
UX PUMEHEHHS;

OK 6. Paborath
B KOJIICKTHBE W
KOMaHzie, 3pPeKTUBHO
o0maTeCs C
KOJIICraMH,
PYKOBOJICTBOM,
MIOTPEOUTEIISIMH.

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

306.1. ocHOBHBIE TPUHIIUIIBI
paboThI B KOJJIEKTHBE;

OK 8.
CaMOCTOSTEIILHO
ONpEeNENATh  3a/1auu
MPOPECCHOHATILHOTO U
JINYHOCTHOTO
pa3BUTHS, 3aHUMATHCS
caM000pa3oBaHKEM,
OCO3HAHHO
IUIAHUPOBATh
MTOBBIIIICHHE
KBTU(DHUKAIHH.

V08.1. caMOCTOATENBHO ONPENEATh
3a/1a4u TPO(PECCHOHATIBLHOTO U
JMYHOCTHOTO Pa3BUTHUS;

308.1. myTH CTaHOBIICHUS
CTEIHAIIMCTA ¥ PA3BUTHS
JUYHOCTH,




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUABI Y4eOHOI padoThI

Buna yueOHoii padoThl O0bem yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 96

O0s13aTeIbHASI AYTUTOPHAS YUeOHAsT HAarpy3Ka (Bcero) 68

B TOM YHCIJIE:

JICKIINH, YPOKH 48

NPAKTHYECKUE 3aHSTHSI 6

J1a00paTOPHBIE 3aHSTHUS 10

KypcoBas pabora (IIpOeKT) He
npeodyCMompeHo

CamocrosiTesibHass padora 32

dopma MPOMEKYTOYHOU aTTECTANN — OUPPepeHyUpOBaAHHbLI 3auem




2.2 TemaTn4ecKui IJIaH U coacpiKaHue y‘leﬁl—l()ifl AUCHHUITINHBI «MaTepHaJ’IOBeI[eHI/Ie»

HaumenoBanue Coneprxanue yuedOHOT0o MaTepHaJia, JIaGopaTopHble U MPaKTHYECKHe PAadOThI, camocTosiTeTIbHAsE | O0beM yacoB Konpl
pa3aesioB M TeM padoTta odyuyawuuxcs, KypcoBasi padot (IIpoeKT) KOMIIeTEeHIINii/0cBa
HBaeMbIX
3JIEeMEeHTOB
KOMIICTCeHLUH
1 2 3 4
Paznen 1. CTpoeHue M KPUCTALJIM3AUMS METAJLIOB OK/IIK
Tema 1.1. Conep:xanue yueOHOro MaTepuaJa 4
AtomHO-kpHcTaT- |1 |Ompenenenne atoma. CtpoeHue aroma. TUIBI KPUCTAUTUYECKHUX peméToK. CBOMCTBAa METAJUIOB U 4 OK1, OK5
JInYecKoe CTpoeHne CILUTaBOB
MeTaJVIOB
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
Kpucrammsamus |1 |CymHocTs Kpuctammuzanui. GakTopsl, BIUSIONNE Ha pa3Mep U popmy 3epHa. 2 OK1, OK5
METAJLJIOB TIK 1.3, I1K1.4
JlabopaTopHblie padoThl 2
1 |HaGuroeHue ¢ mOMOIIBI0 OMOJIOrMUECKOr0 MUKPOCKOIIA 3a KPUCTAILTU3allueil U3 pacTBOpa COJIH. 2 OK1, OK5
K 4.3,1IK 1.4
Pasnea 2. MeToabl HCC/IeI0BAHMS M HCIIBITAHUS METAJLUIOB M CILJIABOB
Tema 2.1. Conep:xanue yueOHOro MaTepuaJa 6
MeToasbl 1 |Maxkpockonuueckuid aHaju3. MUKpOCKOTIMYECKHH aHaANIN3. 2 OK 1, OK5
HccIe10BAHUS
CTPYKTYPBI METAILIOB | TaGopaTopuble paboThI 4
1 CI1aBoB 1 |Maxkpockonudecknii aHasn3. BrIsBIIeHNE TUKBALIMHU CEPBI. 2 OK 1, OK5
2 |IIpurotoBiaeHne MUKPOILIH(OB. 2 K 1.3
Tema 2.2. Coaepxxanne yue0HOr0 MaTepHaJIa 2
®usnyeckue Mmeroanl |1 | Hepaspymiaroniie MeTo1pl HCCIEIOBaHUS U KOHTPOJISl KA4eCTBA METAJUIOB. 2 OK 1, OK5
HCcCJaeI0BaAHUSA TIK 2.1, I1K1.3, TIK
CTPYKTYPBbI METAJIJIOB 14
U CIJIABOB.
Tema 2.3. Conep:xanue yueOHOro MaTepuasia 6
Mexannueckue 1 |McuplTaHus IPH CTATHYECKUAX HArpy3Kax. McIpITaHus IpH THHAMUYECKUX HArpy3Kax. 2 OK 1, OK5
CBOIiCTBA METAJUIOB B IIK 2.1, I[IK 1.3, [IK
MeTOoJbI UX 1.4
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HCHBITAHMA. JlaGopaTopHbie padoThl 4
1 |U3ydeHne MeTOANKHN H3MEPEHHS TBEPAOCTH MeTaIoB 1o bpuuemo n Poxsemy. 4 OK 1, OK5
K 2.1, IIK 1.3, 1K
1.4
Paznea 3. OCHOBBI TEOPHH CIJIABOB
Tema 3.1. Cojaepixanue yuedOHOr0 MaTepuaJia 6
Oomas 1 | Xapakrepuctika ocHOBHBIX (ha3 B cruraBax. [yt ynmpodHeHws cTanel u CIijlaBoB 2 OK 1, OK5
XapaKTepUCTHKA K 2.1, IIK 1.3, [IK
MeTAIMYECKUX 1.4
CIJIABOB. IIpakTHYeckue 3aHATHS
1 | lmarpamma cOCTOSTHUS CIIJIAaBOB OK 1, OK5
K 1.3, 11K1.4
Tema 3.2. Conep:xanue yueOHOro MaTepuaJa 12
JAuarpaMmmsl 1 |AmarpaMMbl COCTOSIHUS CIIAaBOB C HEOTPAaHWYCHHON W OTPaHUYCHHON PaCTBOPHUMOCTHIO 2 OK 1, OK5
COCTOSIHMSA CIIABOB KOMIIOHEHTOB B TBEPJIOM COCTOSTHHUH. JlHarpaMMbl COCTOSTHUSI CIIABOB C XUMHUYECKIM COCTHHEHHEM, K 1.3
JABYXKOMIIOHEHTHBIX IBTEKTHYCCKHM M IBTEKTOUHBIM MIPEBPAILICHUEM.
CUCTEM. IpakTHyeckne 3aHATHS 6
1 |IlocTpoeHue quarpaMm COCTOSIHUS CIUIaBOB C HCIIOJB30BAHUEM METOAA TEPMHUYECKOT0 aHAIN3A. 4 OK 1, OK5
IK 2.1, TIK1.3, TIK
1.4,TIK 2.2, TIK 32
2 |Pemenue 3amad mo quarpaMMaM COCTOSIHHS IByXKOMITOHEHTHBIX CHCTEM. 2
CamocTosiTesibHAs paboTa 00y4al0IMNXCs 4
1 | Pemienue 3aay 1o quarpaMmamM COCTOSTHUSI CIIABOB JBYXKOMITOHEHTHBIX CUCTEM. 4 OK 1, OK5
K 2.1, TIK 1.3, [IK
14,TIK2.2,TIK 3.2
Paznea 4. Kene3zoyraepoaucroie CIIABbI
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa 10
JAuarpamma 1 | Imarpamma cocrostaust « JKene3o-nmeMeHTHT ». [[uarpamMma coctostams «XKene3o - yraepom 2 OK 1, OK5
COCTOSIHHUA K 2.1, IIK 1.3, TIK
JKeJIe30yTJ1ePOANCTBIX 14,11IK2.2, 11K 3.2
CILJIABOB. IIpakTHYecKHUe 3aHATHSA 4
1 | MukpoaHanus yriepoaucThIX CTaJICH. 2 OK 1, OK5

MuxkpoaHanu3 OebIX YyTYHOB B PABHOBECHOM COCTOSTHHH.

[K 2.1, [IK 4.3, TIK
4.4,11K 2.6, 11K 32
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CamocTtosiTesqibHasi paboTa 00y4aroIuXcs 4
1 |Pemenne 3amad Ha TOCTPOSHHE KPHWBBIX OXJOKIACHUS (HarpeBa) W aHaAW3 IIPEBPAICHUM, 4 OK 1, OK5
MIPOUCXOSIINX B CTANISAX U YyTyHAX. K 2.1, IIK 1.1, TIK
14, 11K 2.1, 1IK 3.2
Tema 4.2. Coaepxanne yueOHOr0 MaTepHaJia 7
Bausinme yriepoga, |1 |Knaccudukamms yriaepoaucTsix cranei 2 OK 1, OK5
MOCTOAHHBIX IIK 2.1, IIK 1.3, IIK
npumecei u 1.4, 11K 2.2, TIK 3.2
JIErHPYIOIIHUX CamocTosiTeibHAasg padoTa 00y4alomuxcs 5
3JIEMEHTOB HA 1| KonrponbHas pabora. OnumuTe BIUSHUE JIETUPYIOMIMX JIEMEHTOB Ha CBOMCTBACTalld U 3 OK 1, OK5
CBOHCTBA CTAIIM. pacuudpyiiTe MapKu JETUPOBAHHBIX CTasei 1K 2.1, TIK 1.3, IIK
1.4, TIK 2.2, TIK 3.2
Tema 4.3. Copep:xanue yueOHOro MaTepuaJia 6
YyryHsl. 1 | Cepsle, BEICOKONPOUHBIE, KOBKHE YyTYHBI. 2 OK 1, OK5
MK 2.1, IIK 1.3, [IK
1.4, TIK 2.2, TIK 3.2
IIpakTHYecKue 3aHATHS 4
1 | MukpoaHaian3 cepbiX, BRICOKOIIPOYHBIX, KOBKUX YYT'YHOB. 4 OK 1, OK5
MK 2.1, TIK 1.3, [IK
1.4, TIK2.2, TIK 3.2
CamocrosiTesibHasi padoTa 00y4alouxcs
Kontponbnas pabota 2 OK 1, OK5
MK 2.1, TIK 1.3, [IK
1.4, TIK 2.2, TIK 3.2
Tema 4.4. Coaepxxanne yueO0HOr0 MaTepHaJia 2
OCHOBBI OTKUT ¥ ero Ha3HauyeHHue. 3aKajKa CTald, CIIOCOObI 3aKaJIKH. 2 OK 1, OK5
TepMU4eCcKoii OTITyCK CTaJIK U €T0 BHIIBIL. IIK 2.1, I[IK 1.3, TIK
00pabdoTKM CIJIABOB. 1.4, 11K 2.2, TIK 3.2
Paspea 5. KoHcTpyKIIMOHHBIE MaTepHAJIbI.
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia 2
Koncrpykuuonnsie |1 |KoHCTpYKIIMOHHBIEC YTIIEPOIUCTEIE CTANH. MI3HOCOCTOMKME CTaH 2 OK 1, OK5
cTaJi 001Iero IIK 2.1, IIK 1.3, IIK
Ha3HaYeHusl. 1.4, 11K 2.2, TIK 3.2
Tema 5.2. Conep:xanue yueOHOro MaTepuasa 18
JlerupoBaHHble 1 | Knaccubukanus JerupoBaHHBIX CTale. BIMsHUe TeTHPYIOMHX JIEMEHTOB. 2 OK 1, OK5
CTaJIN. IIK 2.1, IIK 1.3, T[IK
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1.4, TIK 2.2, TIK 3.1.

2 | Koppo3unoHHOCTOMKHE cTald. XJ1aJ0CTORKHUE CTaIl 2 OK 1, OK5
IIK 2.1, IIK 1.3, [IK
1.4, 11K 2.2,TIK 3.2
IIpakTH4eckue 3aHATHS 4
1 | MukpoaHaan3 JISTHPOBAHHBIX CTaleH. 2 OK 1, OK5
IIK 2.1, IIK 1.3, IIK
1.4, 11K 2.2,TIK 3.2
2 OnpeeneHne BUIOB CTAJICH 110 MapKHUPOBKE. 2 OK 1, OK5
Br100p Mapku JIETHPOBaHHBIX CTaNCH IS JeTaneil B 3aBUCHMOCTH OT yCIIOBHA UX PabOTHI. IIK 2.1, TIK 1.3, TIK
1.4, 1IK 2.2, TIK 3.2
CamocTrosiTeqbHasi pab0oTa 00y4aoIuXCH 10
BrImoTHUTE pakTHYeCKOe 3aaHKe TT0 BRIOOPY MapKH JISTHPOBAHHOM CTAIH B 3aBUCHMOCTH OT YCIIOBHUI OK 1, OK5
uX paboThI 8 TIK 2.1, TIK 1.3, TIK
BrITIOTHUTE KOHTPOJIBHYO paboTy. 1.4, 1IK 2.2, TIK 3.2
Pa3nea 6. HNHcTpyMeHTANbHBIE CTAIH M TBEPAbIE CIIABDI.
Tema 6.1. Conep:xanue yueOHOro MaTepuaJa 2
Knaccnpukanust |1 |TpeGoBanms K HMHCTPYMEHTAIBHBIM CTaNsIM, VYCIOBHS WX OKCIutyatanud. Kiaccudukamms 2 OK 1, OK5
HHCTPYMEHTAJIbHBIX MHCTPYMEHTAIbHBIX CTaJleH K 2.1, IIK 1.3, TIK
cTajieil M CILIABOB. 1.4, 11K 2.2, TIK 3.2
Tema 6.2. Conep:xanue yueOHOro MaTepuaJa 10
Cranu pos pexkymero |1 |{Cranmn 118 peXymero HWHCTPYMEHTa € HHU3KOH  TEIUIOCTOWKOCTBIO W TOBBIMICHHOMN 2 OK 1, OK5
H ITAMIIOBOI'0 MIPOKAIMBAEMOCTBI0, ObIcTpopexyIue ctany. LllTamMmoBeie cTanu IIK 2.1, TIK 1.3, TIK
HHCTPYMEHTA. 1.4, 11K 2.2, TIK 3.2
CamocTtosiTeqibHasi paboTa 00y4yaloluxcs 8
1 | BEImOTHUTH KOHTPOJIBHYIO PaboTy. 8 OK 1, OK5
K 2.1, IIK 1.3, TIK
1.4, 11K 2.2, 11K 3.2
Tema 6.3. Conep:xanue yueOHOro MaTepuaJa 10
Koppo3us meramioB |1 |Koppo3ust MeTawioB u CIUIaBOB. 2 OK 1, OK5
M CILIABOB. IIK 2.1, IIK 1.3, IIK
1.4,11K2.2, TIK 3.2
CamocTtosiTeqbHasi paboTa 00y4ar0uXCH 8
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Pemuts TeCT Mo npoiiIeHHON Teme
Pemre keiic — 3agauy

OK 1, OK5
MK 2.1, TIK 1.3, TIK
1.4, TIK 2.2, TIK 3.2

Paszpnen 7. Hogble MeTaL/IMYEeCKHE MATEPHAJIbL.
Tema 7. Coaepxanne yueOHOr0 MaTepHaJia 2
Komno3numnonnsie |1 |O0mas xapakTepuCTHKa KOMITO3UIIMOHHBIX  MarepuaioB. BOJOKHHCTBIE KOMITO3WIIMOHHBIC 2 OK 1, OK5
MaTepHuaJibl. MaTepHaIbl TIK 2.1, I[IK 1.3, T[IK
1.4, T1IK2.2,TIK 3.2
Paznen 8. I{BeTHBIE METAJIBI M CILJIABBI.
Tema 8.1. Copep:xanue y4eOHOro MaTepuaJia 2
Menp u eé ciiiaBbl. | Jlarynu. bponssl. 2 OK 1, OK5
MK 2.1, 11K 3.1, [IK
1.3, TIK1.4, IK 2.1,
11K 3.2
Tema 8.2. Copep:xanue yueOHOro MaTepuaJia 2
Amomunuii m ero |1 | ATIOMUHHUI U €70 CILIABEL 2 OK 1, OK5
CILJIABBI. TIK 2.1, T[IK 1.3, TIK
1.4,11K2.2,1IK 3.2
Tema 8.3. Coaepxxanne yue0HOr0 MaTepHaJia 5
CmiaBbl Ha ocHOBe |1 | TuraH u €ro CIUIaBbL. 2 OK 1, OK5
THUTAHA. TIK 2.1, TIK 3.1, TIK
4.3,11K 4.4, IIK 2.6,
K 3.2
CamocTtosiTeqibHasi paboTa 00y4yaroLuxcs 3
1 |KonTponbHas pabora PaciimdpoBka Mapok HBETHbIX MeTaiuioB. OTBET HA BOIMPOCHI. 2 OK 1, OK5
K 2.1, IIK 3.1, I[IK
13, TIK1.4,1IK 2.2,
K 3.2
Paznen 9. IInacTnyeckne Macchbl H HEeMETALIHYECKHE MaTepHAIbI.
Tema 9.1 Coaepxxanne yue0HOr0 MaTepHaJia 2
IaacTmaccsl 1 |Obmas XxapaKTepruCTHKA MIIACTHIESCKIX Macc 2 OK 1, OK5
K 2.1, IIK 3.1, I[IK
4.1, 11K 4.2, 11K 22,
1K 3.1
Bcero (MakcumaibHasi yueOHasi HAarpy3Ka): 96
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3 YCJIOBUS PEAJIM3AIIMA YYEFHOM TN CIUTIIAHBI
3.1 MaTtepuajibHO-TEXHHYECKOE o0ecevyeHne
Jng  peanuzanuu nporpaMmbl  y4eOHOW JUCHUIUIMHBI MPESYyCMOTPEHBI CIEAYIOLIUE

CIICOUAaJIbHBIC TIOMCIICHUA U OCHAIICHUC!

Tun 1 HauMMeHOBaHHe CIIeUAJIBbHOI'O
MNOMCIIICHU A

Ocnameﬂne CIICHIUAJBbHOI0 ITIOMECIICHUA

JlabopaTopust MarepuanoBeneHus

Mukpockon MeTauiorpapuuecKuii, MUKpOILIUQHI,
MOJEJIA KPUCTAUIMYECKUX PELIETOK, AeTAIN MalIH,
PEXYILINA U TOYMIIBHBIA HHCTPYMEHT; MY(eIbHbIe
HarpeBaTeNbHbIe M€Y, NUTH(OBAIBHO-
IIOJINPOBAIILHBINA CTAHOK, TBEpAOMEPLI: «bpuHewIs»
«PokBeina»; TOUnIo HaxX1aqyHoe

[Tomerienue It CaMOCTOSITENbHOM
paboTsl 0OyUaromuxCst

ITepconanbHblie KOMITBIOTEPHI ¢ TakeToM MS Office,
BbIX0ZI0M B MIHTEpHET U ¢ JOCTYIOM B AJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEay
YHHUBEpPCUTETA

[Tomerienue 11 XpaHeHUs U
npopUIAKTHYECKOTO 00CTYKUBAHUS

[xadwl, cTemmaxxu AJid XpaHEeHUs J1a00paTOPHOTO
000py0BaHUs, THCTPYMEHTOB U PaCXOJHBIX

yaeOHOro 000PYIOBAHHUS/CIIOPTHBHOTO | MAaTEPHAJIOB.
000py1I0BaHUS
3.2 VYueOHO-MeTOAU4YeckOe M HHPOPMAINMOHHOe o0eclevyeHHe pean3anuu

NMPOrpaMmblI
OcHOBHbIE HCTOYHHKH:

1. laBeinoBa, U. C. MarepuanoBenenue [DneKTpoHHbIN pecypc] : yueOHoe mocobue / U.
C. HaBbimoBa, E. JI. Makcuna. - 2-e u3n. - Mocksa: UL PUOP, Undpa-M, 2016. - Pexum
nocryna: https://new.znanium.com/read?1d=277369. — 3arx. ¢ skpana.

2. Yepenaxun, A. A. MarepuanoBenenue [DIeKTpoHHBIM pecypc| : yueOHuK / A.A.
Yepenaxun. — MockBa: KYPC, Uadpa-M, 2017. — 336 c. — (Cpennee npodeccuoHanbHoe
obpasoBanmue). - Pexxum gocryna: https://new.znanium.com/read?1d=38506. — 3ar. ¢ skpaHna.

JlonoJiHuTeIbHbIE HCTOYHUKH:

1. MarepuanoBeneHre M TEXHOJOTHS MAaTepuajoB [DJIEKTPOHHBIA pecypc| : ydeOHOe
nocobue / mox pen. A. U. bareimeBa u A. A. CmonskuHa. — 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. baruenxos, I'. I'. Cedepos, A. JL.domenko; nox pen. KaHa. TexH. Hayk, gou. B. T.
barnenkoBa. — MockBa: Hudppa-M, 2019. — 151 c¢. — (Cpennee mnpodeccuoHaIbHOE
oOpazoBanue). - Pexxum gocrymna: https://new.znanium.com/read?id=340167. — 3aru. ¢ skpana.

Ilepuoauyeckue u3TaHusA:
1. Matepuanosenenue — ISSN 1684-579X.

IIporpammuoe obecneuenue u UHTEepHET-pecypenl:

MS Windows 7 (moxnucka Imagine Premium) | 1-1227 or 08.10.2018 11.10.2021

27.07.2018

MS Windows 7 (moamucka Imagine Premium) J-757-17 ot
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27.06.2017

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

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

Kaspersky Endpoint Security mis 6usHeca- J-1347-17 ot
CraHgapTHBI 20.12.2017 21.03.2018

Kaspersky Endpoint Security mis 6msHeca- J-1481-16 ot
CraHgapTHBI 25.11.2016 25.12.2017

Kaspersky Endpoint Security ms 6n3neca- 1-2026-15 ot
CrannapTHBIN 11.12.2015 11122016
7 Zip cBobozo beccpouHo

pacmpocTtpaHseMmoe

HuTepHeT-pecypcebl

locynapcrBenHast myoIu9IHAsE HAYIHO-TeXHUYecKas Onbimoreka Poccnu [ D1eKTpOHHBIN
pecypc]. — Pexxum nocryna: http://www.gpntb.ru/, cBoGoHbIN. — 3ari. ¢ skpana. 3. pyc..

3.3 YueGHo-MeTOIMYECKOE 00ecnedeHne CaMOCTOSITeIbHOI paGoThl 00yYaOIINXCS

CamocrosarenbHass pa0oTa sBIseTCS 00S3aTENHOW JUISL  KaXJO0ro 00y4arolerocs.
CamocTtosaTenbHas paboTa MOXKET OCYILECTBISATHCS WMHIMBUAYadbHO WM TpyNmaMud B
3aBHCUMOCTH OT IIeJIM, 00beMa, KOHKPETHOW TEeMaTHKU CaMOCTOSATEIbHOM paboOThl, YpOBHS
CJI0KHOCTH, YPOBHS YMEHHM 00y4aroImuxcsl.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSTENBHOW paboThl OCYILECTBISETCS B
npenenax BpEMEHH, OTBEJEHHOrO0 Ha o0s3areibHble yuyeOHbIE 3aHATHS U BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oO0ydarlomuxcsd M0 Yy4eOHOH JUCUMIUIMHE, NPOXOJUT Kak B
MUCbMEHHOMW, TaK U YCTHOW WJIM CMEIIaHHON (popme, ¢ MpeACcTaBIeHUEM U3IENNsI UK MPOIyKTa
CaMOCTOSITEIIbHOM JIeATSIHFHOCTH.

B kauectBe (opM U METOJOB KOHTPOJS BHEAYAMTOPHOW CaMOCTOSTEIbHON pabOThI
UCIOJIb3YIOTCS: TMPOBEpKa BBHINOJHEHHOW paboThl MpernojaBaTesieM, CEMUHApCKHE 3aHATHS,
TECTUPOBAaHUE, CAMOOTYETHI, KOHTPOJIbHBIE PaOOTHI, 3allIUTa TBOPUECKUX paboT U Jp.

HanmenoBanue OneHoyHbIE CPENCTBA (3a4aHU) AJI1 CAMOCTOSITENIbHON BHEAYAUTOPHON pabOThI
paszferna/TeMsl

1) Tekcr 3aganusi: Kontpoawnas pabora. Cozracno 3adanus ceéoezo sapuanma: 1)
uszyuums yCiosusi pabomsl 3a0aHHOU 0emanu u mpebosanus, npedvssisiemvie K Hell, 2)
8bIOpams MapKy cmanu OJisl U320MOGAEHUS 3A0AHHOU Oemaiu, Usy4ums ee XUMuveckuil
cocmas u mMexanuyeckue ceolicmea, 3) pazpabomams 8 3a8UCUMOCHIU OM YCA08ULL pabombl
demanu, HEOOXOOUMbBIU 6UO U PEeHCUM MEPMUUECKOU UIU XUMUKO-MepMuieckol oopa-
bomku, 4) oame 0060cHOBaHUE 8bIOPAHHO20 BUOA U PENCUMA 0OPABOMKU OemAali.

Paszen 3 OcHOBEBI
TEOPHH CILUTaBOB

Tema 3.2. JlnarpaMMel

COCTOSIHUS CIIJIaBOB
No Bapuanta | Nesamaum | No Bapmanta | Ne 3amauu

JBYXKOMIIOHEHTHBIX 1 1615 16 7145
CHUCTEM. 2 2,7,14 17 8,10,3
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3 3,813 18 9,11,7
4 49,12 19 10,513
5 510,15 20 11,91
6 6,12,2 21 12,6,4
7 7,145 22 13,105
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 11,9,1 26 27,14
12 12,6,4 27 3,813
13 13,10,5 28 49,12
14 14,6,9 29 510,15
15 15,4,10 30 39,14

IIpumep pelnieHusi TUIOBOM 32124 M0 BHIOOPY CILUIABOB M PEKUMOB
TepMOooOPadOTKH
3amaua. 3aBoj MMeeT cTaib ABYX Mapok: 45 u 20XH3A, U3 KOTOPhIX MOKHO
U3TOTOBUTH Basl quameTpoM 70 MM Juist paboThI ¢ OOIBIIMMU HATPy3KaMHU.
Kakyro u3 craneit cienyet npuMEHUTH JJI1 U3TOTOBJICHUS Baja, €CJIU CTallb
JIOJKHA UMETh TNpefien TeKyuecTu He Huxke 740 MIla?

Penrenue.

XumMudeckuii cocraB craam ,%

Cranb C Mn *Si 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—( 09 3,15 0,025 | 0,025
0,23 0,37

Cransb 45 cornacio 'OCTy B cocTOSIHMM MOCTaBKHU (ITOCIIE MTPOKATKH U OTXKUTA)
umeet TBepaocTs He 6osiee HB 207. ITpu tBeprnoctu HB 190—200 ctans umeer
npenen npoyHocty He Boime 588—608 MIla. [Ipenen Texyuectu cranu 45 He
npessiiaet 265—314 MlI1a.

Crans 20XH3A cornacio I'OCTy B coCTOSIHUM NOCTaBKU (I1OCJIE€ MPOKATKHU U
oTXxHra) umeet TBepocth He 6onee HB 250. [Ipenen npouHocTy He MPEBBIIIAET
735 MIla u moxer ObiTh Hmxke 588 MIla qns mimaBok ¢ Oonee HHU3KOH
TBepAocThIO. [Ipenen Tekyuectu cranu He npesbimaeTt 343— 392 MlIla.

Takum oOpa3oMm, U1 MOJNyYEHHUs 3aJaHHOIO IIpejesia TEKy4ecTH Ball
HE00XO0/IMMO MOJIBEPTHYTh TEPMHUUYECKON 00paboTKe.

JlJise TakoTO OTBETCTBEHHOTO M3JIENHS, KaK BaJl JBUTATENs, TIOJJOMKHA KOTOPOTO
HapylmaT paboTy MallWHBL, HEOOXOAMMO MPHUMEHUTHh CTallb KaueCTBEHHYIO.
Cranb 45 oTHOCHUTCS K KJIACCy KaueCTBEHHOM yriepoauctol, a crtanb 20XH3A
— K KJIacCy BBICOKOKAYEeCTBEHHOW JierupoBaHHOM. OHH  coaepxar
cootBercTBeHHO 0,42—0,50 u 0,17—0,23% yrneposia U NPUHUMAIOT 3aKaJKY.
JUJ1s TOBBIIIEHUS! TPOYHOCTH MOKHO MPUHUMATh HOPMATTU3AIUIO TN 3aKaJIKy C
BBICOKUM OTITYCKOM.

Tak kak BaJ ABHraTeisi BOCIPUHHMMAET B padoTe AMHAMUYECKUE HArPy3KH, a

17




Takke BUOpaluio, 0oee 1menecoo0pa3Ho MPUMEHUTD 3aKaIKy U OTIYCK.

[locne 3akanku B BoAe yriaepoaucras cTalb 45 TOIydyaeT CTPYKTYpY
MmapreHcuTa. OHaKO BCIIEACTBUE HEOOBIION TPOKATMBAEMOCTH YIIIEPOIUCTON
CTalld 3Ta CTPYKTypa B H3ACIUAX Auamerpom Oornee 20—25 mu obpasyercs
TOJIbKO B CPaBHUTEIBHO TOHKOM IOBEPXHOCTHOM CJIO€ TOJIIUHONH 2—4 MM.
[Mocnenyromuii OTIYCK BBI3OBET MpPEBpalleHHE MapTEeHCUTAa U TPOOCTHTA B
COpOUT TOJBKO B MOBEPXHOCTHOM CJIO€, HO HE BIIMSIET HA CTPYKTYPY M CBOMCTBa
nepiauta U ¢eppura B OCHOBHOW Macce m3aenus. CopOuT ormycka oOnamaer
0oJiee BBICOKUMHM MEXaHUYECKUMHU CBOMCTBAMHU, YeM (PEPPUT U NEPIIUT.
Haubonpmme HampspkeHUs OT M3ruba, KPy4eHHsS M TIOBTOPHO IEPEMEHHBIX
Harpy30K BOCIPUHUMAIOT HapyxkHble ciou. OJIHaKO B CONPOTUBICHUU
JUHAMUYECKUM Harpys3kam, KOTOpbIe BOCIIPUHUMAET BaJl, YIaCTBYIOT HE TOJIBKO
IIOBEPXHOCTHBIE, HO M HIDKEJIEKAIUE CIION MEeTaJlIa.

Cranp 20XH3A nerupoBaHa HHKEJIEM M XpPOMOM Uil  IOBBIIIEHHUS
NPOKAJIMBAEMOCTH U 3akanuBaeMocTH. OHa TMoJIyyaeT TOCie 3aKalKH
OJTHOPOJHYIO CTPYKTYPY M MEXaHWYECKHE CBOICTBA B CEYCHUH THAMETPOM JIO
75MMm.

Takum oOpazom, CBOWCTBaMH, KOTOpble oOecrmeyar TpeOOBaHUS st
M3TOTOBIICHHUS Baia AuameTpoM 70MM [uis paboThl ¢ OONBIIMMHU HArpy3KaMmH,
obnmamaer cranmp 20XH3A , KOTOpyld HEOOXOOUMO TPUMEHSITh NS
W3TOTOBJICHHUS BAJIOB C COOTBETCTBYIOWIEH TepMOIUHAMHUYECKOH 00pabOTKOH(
3akanka ¢ 820-835 rpaz. B macie u otmyck 520-530 rpaz. B Macie)

BAPUAHTDI 3AJIAY
1.3aBoJ1 U3rOTOBIISIET KOJEHYATHIE Bajlbl AMAMETPOM 35 MM; CTaJlb B FTOTOBOM
W3JIeNIMU JOJIKHA UMETh IIpeie mpouyHocTH He Hike 750 MIla u ynapuyto
Bs3KOCTh He HIKe 50 MIla. Kpome Toro, Basr qoikeH 00J1aaTh MOBIIICHHOM
U3HOCOCTOMKOCTBIO HE I10 BCEH ITOBEPXHOCTH, a TOJIBKO B IIEHKAX, T. €. B
Yy4acTKax, CONPSKEHHBIX C MOIIUITHUKAMU U pa0OTaIOIIUX HA UCTUPAHUE.
[TonGepure Mapky cranu, peKOMEHIYHTE PeKUM TepMHUUECKOH 00pabOTKH
BCET0 BaJIa JIJIS MOJYYECHUS 3aJaHHBIX CBOMCTB M PEKUM MOCIEAYIOIIEH
TEpMUYECKOI 00pabOTKH, MOBBIIIAIOLIEH TBEPIOCT TOIBKO B OTAEIBHBIX
Y4acTKax MOBEPXHOCTH BaJIa.
IIpuBenuTe CTPYKTYpYy U TBEPAOCTH CTAJIA B IIOBEPXHOCTHOM CJIO€ IIEHKH Bajla
U CTPYKTYPY U MEXaHUYECKHE CBOMCTBA B OCTAJIBHBIX Y4aCTKaX.

2.CrakaHsl MUIMHAPOB MOIIHBIX HBI/IF&TCJ’IGﬁ BHYTPCHHET'O CropaHus OOJIKHBI
0071a/1aTh BEICOKMM COMPOTHBICHUEM U3HOCY Ha MOBEPXHOCTH. 171l MOBBILICHUS
HU3HOCOCTOMKOCTH MIPUMEHSIOT a30THPOBAHME.

[TonGepute cTanb, IPUTOTHYIO ISl A30TUPOBAHMSI, IPUBEAUTE XUMHUUCCKHIA
COCTaB, PEKOMEHIYHTE PEXKUM TEPMHUUECKOU 00paOOTKH U PEKUM
A30TUPOBAHUS. YKAXKHUTE TBEPIOCTh MOBEPXHOCTHOTO CIIOST 1 MEXaHUYECKHE
CBOWCTBA HU3JISKAIIHNX CIIOEB B TOTOBOM H3JIENINH.

3.CTaHKOCTPOUTEIBHBIN 3aBOJI U3rOTOBJISET IIHUH/IEIA TOKAPHBIX CTAHKOB.
HInuanenu paboTaroT ¢ 60NBIIONH CKOPOCTHIO B YCIOBUSIX MOBBIIIEHHOTO
M3HOCA, TOATOMY TBEPAOCTH B MIOBEPXHOCTHOM ciioe ToJpkHa ObITh HRC 58—
62.

[TonGepute cTanp AJig U3TOTOBICHUS IIMUHACIS, PEKOMEHAYNTE pPeKuM
TepMO0OpabOTKH, 00ECTICUNBAIOIININ TTOTyUYeHUE 3aJaHHON TBEPIOCTH B
ITOBEPXHOCTHOM CJIO€. YKaKUTE CTPYKTYPY CTAIIM B IOBEPXHOCTHBIX CIIOSIX U B
Cep/IlIeBUHE MIMUHAEIS, MEXaHUYECKHUE CBOMCTBA CEPIIEBUHBI NIOCIIE
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OKOHYATEJIbHON TEPMHUYECKON 00pabOTKH.

4.YepBsiKk pelyKTOPOB TUAMETPOM 35 MM MOKHO U3rOTOBUTH U3 11€-
MEHTHUPYEMOHU U HeLlEMEHTUpyeMo cranu. IIpenen npoyHOCTH B cepaLIEBUHE
IeTany noKeH ObITh S580—686 Mlla.

Bribepure Mapky eMEeHTHpPYEeMOW U HEIEMEHTUPYEMOH YTIIIepOAUCTON
KauecTBeHHOMU cTaniu. OOOCHYHTE, B KAaKUX CIIydasix 11e1IeCO00pa3HO MPUMEHSTh
LEMEHTUPYEMYIO U B KaKHX CIIy4asiX — HELEMEHTUPYEMYIO CTallb.

YKa)kuTe XUMUYECKHUI COCTaB, PEKOMEHAYEMbIN PEXXUM XUMHUKO-TEPMHYECKOM
U TEPMHUYECKON 00paOOTKU M COTIOCTaBbTE MEXaHHUECKUE CBOMCTBA CTAJIH
000X TUIIOB B TOTOBOM M3JEIUH.

5.ITanen mapaupa quamerpom 30 MM paboTaeT Ha U3THO U CPe3 U JOJDKEH
0071a/1aTh BBICOKON M3HOCOCTOMKOCTHIO Ha IOBEPXHOCTHU U BBICOKO BSI3KOCTBIO
B CEp/ILICBUHE.

[TonGepure yriepoauCTyro CTallb, YKaXHUTE €€ COCTaB U MapKy, PEKOMEHAYITe
PEXKUM XMMHUKO-TEPMHUECKON U TePMUUECKON 00pabOTKH, YKaKUTE CTPYKTYPY,
MEXaHUYECKHE CBOMCTBA B CEP/ILIEBUHE U TBEPJOCTh HAa IOBEPXHOCTH MOCIE
OKOHYATEJIbHON 00pabOTKH. YKaKUTE JKETaeMYyIO TOJIUHY TBEPIOTO
MOBEPXHOCTHOTO CIIOS.

6.Bb16epuTe MapKy cTanu A U3roToBJIEHMs TONOPOB. JIe3Bue Tomnopa He
JOJI’KHO CMUHATHCS WITM BBIKPAITMBATHCS B TIpoIlecce paboThI; MO3TOMY OHO
JIOJDKHO UMeTh TBepAocTh B npeaenax HRC 50—55 Ha BoicoTy He 6omnee 30—
40 MM; ocTanbHas 4acTh TOMOPA HE TIOJIBEPraeTcs 3aKajake u uMeeT Oomee
HU3KYIO TBEPAOCTb.

YKaKuTe XUMUYECKUI COCTaB CTaH, PEKUM TEPMHUECKON 00padoTKH,
o0ecreunBarOIINi yKa3aHHYIO TBEPJIOCTb, & TAKXKE CIIOCO0 3aKaJIKU, 03~
BOJISFOILMN IIOJIYYUTh 3TY TBEPAOCTDH TOJIBKO Ha JIE3BUU TOIOPA.

7.BeiGepuTe MapKy cTaiu sl U3TOTOBJIEHUS NMPOJOIbHBIX I IO IEPEBY U
YKaXHUTE peM” UM TepMUYECKOH 00pabOTKU, MUKPOCTPYKTYPY U TBEPAOCTh
TOTOBOU ITHJIBI.

Pexumbl TepMuyeckoit 06paboTKH BEIOEpUTE TAKUM 00pa3oM, 4TOObI
OpeaynpeauTh AeGOopMaliio MU IPU 3aKalIKe U OTIIYCKe, a TaKkxke obec-
MEYUTH MOJIyYEHUE B CTAJIM BBICOKUX YIPYIMX CBOMCTB MOCIE OTIYCKa (TIHIIa
JOJDKHA CIIPYKUHUTBY).

8.ABTOCIIETIKM BarOHOB Ha JKEJIE€3HOA0POKHOM TPAHCIIOPTE U3TOTABIMBAIOTCS
JTUTBIMH. J[J151 IOBBIICHNST MEXaHUYECKUX CBOMCTB OTIIMBKH ITOIBEPTAIOT
TepMUYECKoil 0OpaboTke.

Bri6epute Mapky cTtanu U 000CHYWTE TEPMUYECKYIO0 00pabOTKY, €CIIH MpeeT
IPOYHOCTH JI0JKEeH ObITh He HIbke 343 MITa.

VYkaxuTe CTPYKTYpy U MEXaHUYECKHE CBOMCTBA CTAIIM TIOCIIE JINThS U MTOCTIE
TEPMUYECKOI 00pabOTKH.

9.3aBoj1 M3roTOBISAET 3yOuaThie Kojeca AuaMeTpoM 60 MM U BbICOTOH 80 MM.
[Ipenen Tekydectu gomxeH ObITh He HUXKE 5S30—540 MI]a.

Bribepure ctanb Ui H3roTOBIEHHS 3yOUaThIX KOJIEC M IPUBEIUTE COCTaB U
MapKy, YUYUTHIBasI TEXHOJIOTUUECKHE OCOOCHHOCTH TEPMUUYECKONH 00pabOTKU 1
HE00XO0IMMOCTh MPEAOTBPATHTD JeopMaruio 1 00pa3oBaHuE TPELIUH MIPH
3aKaJike.

PexkomeHtyliTe pexkUM TepMUUECKOM 00pabOTKH U YKaXKHTE MEXaHUUECKHe

19




CBOMCTBA B TOTOBOM COCTOSIHUH.

10.MHorue u3MepuTeIbHbIC HHCTPYMEHTHI ITIOCKOHN (opMBbI (11a0I0HBI,
JUHENKH, IITAHTCHIIUPKYJINA) U3TOTOBJISIIOT U3 JIUCTOBOM CTaU; OHU JIOJKHBI
00Ja1aTh BEICOKON M3HOCOCTOMKOCTHIO B pabounx kpomkax. [Ipusenure
peXUMBI 00pabOTKH, 00ECTICUNBAIOIIEH TTOTYUYCHHE 3TUX CBOWCTB, €CITH UHCT-
PYMEHTBI U3TOTOBJIAIOT OoNbIMHu naptusiMu u3 Craneit 15 u 20.

11.Bp16epute MapKy cTaiu i U3TOTOBJICHUS pabovYrX KoJIeC IIEHTPOOSHKHOTO
Hacoca. Paboure koseca MOKHBI 0071a1aTh BEICOKOW KOPPO3UOHHOMN
CTOMKOCTBIO, YKaxkute pexxuM T. O. 1 MexaHW4YeCKue CBOMCTBA KOJIEC B
TOTOBOM COCTOSIHHUH.

12.BpiOepuTe MapKy cTajau Jjs U3rOTOBJIEHUS FA€YHOTO KJII0Ya U YKAKUTE
PEKUM TepMOOOPaOOTKU U TBEPAOCTh TOTOBOTO Kitoya. Kiou He 1oykeH
CMHUHAThCS MJIM BBIKPELUBATHCS B Ipoliecce paboThl, a 3TO BO3MOXHO €CIIH
TBepaocTh kiroua 6yner HRC 40/50.

13.Be16epute MapKy CIijiaBa U3 IIBETHBIX METAJIJIOB JIJIsi U3TOTOBJICHHS TOPITHEH
ABUALIMOHHBIX JIBUTATEJIEH.

YkaxxuTe MexaHU4eCKHE CBOMCTBA, XMMHYSCKHI COCTaB JaHHOIO CIIJIaBa,
YUUTHIBasl TPEOOBAHUS K YCIOBUSAM PaOOTHI (BBICOKAsI BA3KOCTh U MTPOYHOCTH ).
OO6ocHyiiTe CBOI BBIOOD.

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

Pexxumer T. O. BEIOEpUTE TAKKUM 00pa3oM, 9TOOBI MPEAYIIPEAUTS : ASPOpPMAITHIO
peccop, a Takke 00eCeuuTh MOJIyYeHHE B CTAJIH YIPYTUX CBOMCTB.

15.Be16epute MapKy CTaiau IJisl U3TOTOBIICHUS YEPBSITHOTO Bajia peaykTopa. Ban
JIOJDKEH 0071a71aTh BBICOKOH JKECTKOCTBIO M POYHOCTBI0. YKaxkute pexxum T. O. n
MEXaHWYeCKHEe CBOMCTBA BaJOB B TOTOBOM COCTOSHHUH.

Henb: Hayuurcs Ha3HauyaTh MNpaBWIbHBIA pPEXUM  00pabOTKH TS
ONPEACIICHHON MapKH CTaJIH.

PexomMeHgauum 1o BbINOJTHEHUIO 32 JaHUSA:

[IpakTuueckoe 3aHATHE TpeaycMaTpUBaeT OOOCHOBATH BBIOOp MeTasuia
JUIS U3TOTOBJICHHSI 33JJaHHOM J€Tad U BHIOOP BUIA M PEKUMA TEPMUUYECKOU U
XUMHUKO-TepMHUYECKOi 00paboTKH, KOTopasi 00eCredyuT HaJeKHOCTh JEeTallid B
YCIOBHUSX JKCIUTyaTalliy, YKa3aHHBIX B KaKJIOM 3a/1a4e.

Jlnisa penieHus 3a1aud HEOOXOIMMO MPEXKJIE BCEro ONMpeAeTUuTh MaTepua,
obnajmaromuii  CBOMCTBaMH, OJM3KUMH K TpeOyeMmbiM. /[l 3Tol  1enm
PEKOMEHIYEeTCSI O3HAKOMUTBCS C KiacCU(UKAlMeld, COCTaBOM M Ha3HAYCHHEM
OCHOBHBIX MAaT€pHUAJIOB, UCIOJIb3YEMBIX B TEXHHUKE.

Ecam mnst ymydineHusi CBOMCTB BRIOpAHHOTO MaTepualia HY)KHBI TEPMU-
yeckas WIM XUMHKO-TepMHUYeckas o0pabdoTka, TO HEOOXOAMMO yKa3aTh HX
PEXKUMBI, TTOIYy4aeMYyI0 CTPYKTYpPY U CBOMCTBa. [Ipu pekomMeHmanuu pexrumMoB
00paboTKku HEOOXOIUMO TaKKe yKa3aTh Hambojiee SKOHOMHYHBIE M MPOH3BO-
UTEIbHBIE CIIOCOOLI.

Hanpumep, ans neraneil, U3roTOBISEMBIX B OONBIINX KOJTUYECTBAX, —
00paboTKy ¢ WHAYKIIMOHHBIM HArpeBOM, Ta30BYIO IEMEHTALUIO W JAp.; IS
neTaned, paboTalolMX B YCIOBHUSX IMEPEMEHHBIX HArpy30K, HAMpuMep JUIs
BaJIOB, 3yO4aThIX KOJIEC MHOTHX THIIOB, HEOOXOAMMO PEKOMEHO0BATh
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00paboTKy, TIOBBIMIAIONIYIO TIPEAES BBIHOCIUBOCTH (B 3aBUCHMOCTH OT
PEKOMEHIyeMOW CTall K HHUM OTHOCATCS IIEMEHTAaIus, IMaHUPOBaHUE,
a30THPOBaHUE, 3aKajKa C MHIYKIIMOHHBIM HarpeBom, o0paboTka ApoObio). [Ipu
pEIICHUH 3a/1a4 PeKOMEHIYeTCS NCII0b30BaTh yueOHbIe mocoous, 'OCThI, cripaBOYHUKH.
Kputepuu onenku:

Pabora BeinoHeHa 6€3 OMMOOK - OTITUYHO

He 6onee 2-x HeToyHOCTEH \ OIMOOK — XOPOIIIO

3-4 He3HaYMTENNbHBIC OMHOKN \ HETOYHOCTH — YIOBJICTBOPUTEIHHO

Bonee 4x ommOOK — HEYTOBIETBOPUTEIHHO.

3a ohopmiieHHE OTUETA C HAPYIICHUSIMHU TpeOboBaHuil — 1 Oas.

ITpu 70% (u Gomnee) MPaBUIIBHOCTH BBITTOJIHEHUS BCEX 3aJlaHUH JIaDopaTOPHOH
paboThl, paboTa CUMTAETCS BHIMOJIHEHHOM, IPU 3TOM CTYACHTY BBICTABIISETCS
MOJIOKUTEIbHAS OLICHKA.

B cinyyae menee 70% mpaBHIIBHOCTH BBITIOJIHEHUS BCEX 3a/laHui, paboTa
CUMTACTCS HE BBIMOJIHEHHOM, MPU 3TOM BBICTABJISIETCS] OTPULIATEIbHAS OIICHKA.

2) Tekct 3amanusi: [locmpoums Kpugble OXAANHCOEHUsL JHCENe30)2NePOOUCTIbIX
Cn1as808

[ens: M3yunth quarpaMmmMy COCTOSIHUSI KEJIE30YTIEPOUCTHIX CIIJIABOB,
pa3o0paThCs ¢ MPEBPAMICHUSIMU, IIPOUCXOISIIUMH B JKEIC30YTIICPOTUCTHIX
cIulaBax IpU MEIJICHHOM OXJIaXXICHUU U HAarpeBE, HAYUYUTHCS CTPOUTH KPUBbIE
HarpeBaHus.
PexomeHmanuu no BHIMOTHEHUIO 3aJaHUS:
e U3o0Opa3uth nuarpammy coctosiaus Fe-Fe3C.
e (O003Ha4YNTH (Ha30BbBIE U CTPYKTYPHBIE COCTABIISIONIHNE 110 BCEM
00JacTsIM TuarpaMMBel.
e JlaTh XapaKTEPUCTUKY JIMHUN U CTPYKTYPHBIX COCTABIISIOIINX
JKENE30YIIEPOAUCTHIX CIIJIaBOB.
e Hanecrtu Ha muarpammy QUrypaTUBHYIO JTMHUIO KOHTPOJIBHOTO CIUIaBa C
YKa3aHUEM KPUTUUYECKUX TOUYEK.
e Ornucarh U3MEHEHUE CTPYKTYPHI IPU MEAJICHHOM OXJIKICHUN
KOHTPOJIBHOTO CILJIaBa
e IlocTpouTh KpUBYIO HarpeBaHus I 3aJJaHHOTO CIUIaBa.
e OmpenenuTs NPOIEHTHOE COAECpkKAHKE yraepoaa B pazax u
KOJIMYECTBEHHOE COOTHOIIEHUE (a3 pH 33JaHHOU TeMIIepaType.
o CaenaTh BBIBOJ 1O paboTe.
Kpurepumn oneHku:
Pabota BeImonHeHa 63 OMNOO0K - OTINYHO
He Gounee 2-x HetouHocTed \ 01Inb0K — XOPOILOo
3-4 He3HAYMTENBHBIC OMHOKK \ HETOYHOCTH — YIOBIECTBOPUTEIHHO
Bonee 4x onmOOK — HEYIOBIETBOPUTEIHHO.
3a oopmIireHHe OTYeTa C HapyIICHUAMH TpeOoBaHMi — 1 Oat.
ITpu 70% (u Gomnee) MPaBUIBLHOCTH BHITIOJIHEHHUS BCEX 3aJlaHU JTaDOPaTOPHOU padoTHI,
pa60Ta CUHUTACTCA BLIHOHHGHHOﬁ, PU OTOM CTYACHTY BBICTABJIACTCSA MMOJIOKUTCIIbHAA
OLICHKA.
B ciryqae menee 70% IpaBHIIBHOCTH BBITIOITHEHHS BCeX 3a/IaHMH, paboTa cunTaeTcs He
BBINOJTHEHHOH, ITPH 3TOM BBICTABIISICTCS] OTPUIIATENIbHAS OLICHKA.

21




Paznen 4.
Kenezoyraepoaucrnie
CILJIABBI
Tema 4.1 Iluarpamma
COCTOSTHHS
JKeJIe30YTJIePOIHCTHIX
CILJIABOB.

Texer 3apanus: Oxapakmepu3sytime cnias ¢ cooepaicanuem yanepooa 3% npu
memnepamypax 1350,1180, 1130°C

Hean: QopMupoBanne yMEHHH HCCIEIOBATH
KEJIE30yTIIEPOAUCTBIX CIUIABOB.

PexomeHaaluM N0 BHINOJHEHUIO 32 JaHUSA:
>I<6H63OYTHSPOHHCTBIC CILIaBBI - CTAJIM U YYT'YHBI - BayKHEHIIINE METAJUINUECKHE CIIIAaBBI
COBPEMECHHON TCXHUKH.

)Z[HarpaMMa COCTOSAHMUSA KEJIC30 - YIIIEPOa JA€T OCHOBHOC MPEACTABIICHUC O CTPOCHUHN
JKEJIC30YTJICPOAUCTBIX CIIJIABOB - CTAJICU U YYT'YHOB.
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Komnonenmsi u ¢ha3zvl sicenesoyenepooucmsix cniasos

KomnonenTamu skee30yriepoJicThiX CIUIAaBOB SBIISIOTCS JKEJe30, YIIIEpOo 1
LEMEHTHT.

Keneso-merann cepedbpucro-0enoro 1sera. FiMeer BHICOKYIO TeMIEpaTypy
riasiieHus - 1539° © C. B TBepiOM COCTOSIHMM JKEJNE30 MOKET HAXOAUTHCS B
nByx Mmoaupukanusx. [lomumopdHbIe mpeBpameHus IPOUCXOIAT TIPH
temneparypax 911°C u 1392° C. IIpu 3TOM IPOUCXOIUT NEPECTPOITKa
KPUCTAJUIMYECKOUN PELIETKH.

Venepoo otHocuTCs K HeMeTaiaM. B crutaBax »kenesa ¢ yriaeposioM yriepos
HAXOJIUTCSI B COCTOSTHUM TBEPAOTO PACTBOPA C JKEJIE30M B BHJIE XUMUIECKOTO
coenunenus — rnementuta (FesC), a Takke B CBOOOAHOM COCTOSIHUH B BHJIE
rpadura (B cepbIxX 4yryHax).

Llemenmum (Fe3C) - XUMHUYECKOE COSIMHEHHE XKelle3a ¢ yriaepoaoM (Kapou
xKeesa), conepkut 6,67 % yriepona.

LleMeHTUT MMeeT BBICOKYIO TBepAOCTh (6onee 800 HB, nerko napamaeT CTeKso0),
HO YpE3BBIUAITHO HU3KYIO, MTPAKTUIECKH HYJIEBYIO, TUIACTHYHOCTh. Takue
CBOWCTBA SIBJISIFOTCS CIIEICTBUEM CIOKHOTO CTPOEHHS KPUCTAIUINYECKOM
pEIIeTKH.

B cucreme xene3o - yriepoa CymecTBYIOT cieayromue dasbl: xxuakas dasa,
beppuT, ayCTEeHUT, LIEMEHTHT.

JKuokas ¢haza. B )xuiKoM COCTOSHUM JKEJIE30 XOPOILIO PACTBOPSIET YIIIepo B
JHOOBIX MPOMOPLUSIX C 00Opa30BaHUEM OJTHOPOJHOM JKUIKOHM (a3bl.

@Deppum (D) - TBEpBIA PACTBOP BHEAPEHUS YIIepoaa B a -xeine3e. OH MIATrok
(TBepmocTs - 130 HB, ipenen npounoctu = 300 MIla) v mutactuueH
(otHOCUTENBHOE yHyHEeHHE —5 -30%), MmarauTeH 10 768° C.

Aycmenum (A) — TBEpIbIA pacTBOP BHEAPECHHS YIiIepoa B Y -)KeJese.
VYraepon 3aHUMaeT MECTO B LIEHTPE IPaHEIIeHTPUPOBAHHOM KyOUUYecKoi
STYCHKH.
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Ayctenut umeet tBepaocTh 200...250 HB, miactuyueH (OTHOCUTEIBHOE
ynnuHenue - 50% ), mapamMarHuTeH.

Llemenmum - XapakTEepUCTHKA JaHa BhILIE. B jKene30yraepoaucThiX CrijiaBax
MPHUCYTCTBYIOT (Da3bl: IEMEHTHUT MEPBUYHBIN (1]|, IEMEHTUT

BTOPHUYHBIH (1]))), IeMEHTHUT TpeTHuHbIi (1]))). XuMudeckue U pU3HUECKUe
CBOWCTBA 3TUX (ha3 OTMHAKOBEI.

Ilpoyeccol npu cmpykmypoobpa3zo8anuu Hcene30y2iepooucmsix CHIA808
Jlunusa ABCD - TMKBUAYC CUCTEMBI

Jluans AHJECE- conumyc cuctemsl

Ha yuactke ECF npu nocrosinnoil remneparype 1147° C uzner 3BTekTH4YeECKOE
MpeBpalleHre. DBTEKTHKA CUCTEMBI JKEJI€30 - [IEMEHTUT Ha3bIBACTCA
nene6yputom (JI) comepxut 4,3 % yrinepona.

ITo nuuun PSK npu nocrosaunoit Temmneparype 727°C uuet 3BTEKTOUIHOE
npeBpaleHre. DBTEKTOUIHAS CMeCh (heppuTa U IIEeMEHTUTA BTOPUIHOTO
HasbiBaeTcs nepautom (I1).

TemmepaTypsl, TpH KOTOPBIX MTPOUCXOIAT (Pa30BbIC U CTPYKTYPHBIC
MIPEBPAILCHHS B CIUIABAX CUCTEMBbI KEJE30 - LIEMEHTHT, T.€. KpUTUUECKHUE TOUKH,
UMEIOT YCJIOBHBIE 0003HAUYCHHS.

Ob6o3Havatorcst OykBOit A

Al - muaus PSK(727 0C) - npeBpautenue [T A;

A3 - nuaus GOS(nepemeHHast TeMIieparypa, 3aBUCSIAs OT COJEPIKAHUS
yriaepoja B cIuiaBe) - mpeBparienue @ ~"A;

Acr - nunus SE(nepemeHHas TeMineparypa, 3aBucsiias OT CoAepKaHus
yriaepoja B CIUIaBe) - Ha4ajo BbIAETIEHUS [IEMEHTUTA BTOPUYHOTO (MHOT 1A
obo3Hauvaercs A3).

Kpurepun oneHku:

Pabota BemmonHeHA 6€3 OMMOOK - OTIINIHO

He Gouee 2-x HeTouHOCTEH \ OIIHOOK — XOPOIIIO

3-4 He3HAYMTENNbHBIE OMMOKK \ HETOYHOCTH — YIOBJIETBOPUTEILHO

Bonee 4x ommbOK — HEYAOBICTBOPHUTETBHO.

3a odopmileHHE OTUETA C HApYLICHUSIMUA TpeOoBaHui — 1 Oas.

IIpu 70% (u Gomnee) MPaBUIBLHOCTH BBITIOJTHEHHUS BCEX 3aJaHUI JTaDOpaTOpHOM padoThI,
pa60Ta CUHUTACTCA BLIHOHHCHHOﬁ, IIPHU OTOM CTYACHTY BBICTABJIACTCA IOJIOKUTCIbHAA
OLIEHKA.

B cnyuae menee 70% npaBUIBHOCTH BHITIONHEHUS BCEX 3a/IaHUH, paboTa cUuTaeTCs He
BBIIIOJTHCHHOU, IIPH 9TOM BBICTABJIACTCA OTPULATCIIbHAA OLICHKA.

23




Tema 4.2.
Bausinue yriepona,
MOCTOSIHHBIX IIpUMeceil
H JIETUPYHOLIUX
3J1eMEHTOB Ha CBOIiCTBA
CTaJIN.

Tema 4.3.
YyryHsl.

Texcr 3aganus: OnNuUIIMTE BIUSHHUE JETUPYIOMIUX 3JIEMEHTOB Ha CBOMCTBA U
aciugpyiiTe Mapku JIETHPOBAHHBIX CTaJlel

Ne | Mapxku craneit Ne Mapku cranei

1 | 40X,20XTP, I5XT'H2TA, 25T 14 60C2,4012, 36 X2H2M®A, 15X
2 | 30XT'C,30I', 20XI'HP, 15X 15 1412, 20H2M, 50XT'A, IIIX15CT
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 | 60CTI',33XC, 20XH2M, 1412 20 15X,18XT'T, 60C2XDA, 1412

8 | 09I'2, 30X3Md, 38XI'H, 11X4 21 30XPA, 12X2H4A, I1IX4, 60CT’
9 15T'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 ,40XT'TP, 38X210, 1412 25 20XTP, 20XT'CA, 50XT, 55C2A
13 | 18XT,15H2M, 38X2MHA, 60CT" 26 38XA,30XI'C, 20XI'HTP, 60C2

eab: U3y4uTh BIAUSHUE JICTUPYIOIINX MAaTEpUaIoB Ha CBOMCTBA CTaJIH;
Hay4YHThCS paci(poBBIBATE MAPKH JIETUPOBAHHBIX CTAJICH.

PexoMeHganmum 1o BBINOJHEHUIO 3aJaHMsi: BHUMATEIbHO MOPOYMUTATH
nexkuuto. M3yunTs U 3amucarh  BIWSHUE JIETUPYIOIIMX 3JEMEHTOB Ha CTajlb U
JaTh MPABUIIBHYIO €€ Pacu(pPOBKY.

Hanpumep:

Moaubaen (Mo) sSBiIseTCsl CAMBIM aKTUBHBIM YIIPOYHHUTEIEM TPYOOTIPOBOAHBIX
CTajiel M HauiaydmuM oOpa3oM BIMsE€T Ha HX >KapompodHocThb. IloBblimaer
IJIACTUYHOCTh CTAJIM IIPU JUIMTEIIBHOM HAarpeBe M CHUXKAET €€ CKIOHHOCTh K
TEIUIOBOM XPYIKOCTH.

Banammii(V) sBisisicb akTUBHBIM KapOuaooOpa3oBarteieM, BaHa/IUl CBA3BIBAET B
CTaJl TPaKTUYECKH BeCb CBOOOAHBIM yriaepoxa. Beicokue MexaHUuyecKue
CBOICTBa cTanm obecreunBaroTes pu coaepxkannu Banaaus 0,25-0,35%.

Jlerupyromiue 3IEMEHTHI CIIEIMaTbHO BBOJST B CTaJb C LEITBI0 M3MEHEHHS €e
CTPYKTYPbl U CBOMCTB B OTJIMYHE OT IpPUMECEH, MONaJAoNIMX B CTalb IPH
BBIMIJIABKE U3 PY/I, ITUXTHL.

Ha3naueHue serupoBaHus: MOBBIIIEHHE MPOYHOCTH CTaIM 0€3 MPUMEHEHHS
TEPMUYECKOH 0OpabOTKH; TOBBIIICHHE TBEPIAOCTH, MPOYHOCTH M YAApHOH
BSA3KOCTH, YBEIMYEHHE IMPOKAIMBAEMOCTH; NpPUJAHHE CTalM CIELUAIbHBIX
CBOMCTB.

.Kpurepun onenkn:

PaGora BbmonHeHa 6e3 OmMOOK - OTIMYHO

He 6onee 2-x HetoyHocTeil \ ommOOK — XOpo1o

3-4 He3HauyMTENbHBIE OIUOKN \ HETOYHOCTH — YIOBJICTBOPUTEIBHO

Bonee 4x ommb0K — HEYTOBIETBOPUTEIBHO.

3a oopmiieHHE OTUETA C HAPYIICHUSIMU TpeOoBaHuil — 1 Oas.

[Tpu 70% (u Gosee) MpaBUIBLHOCTH BBHITIOJIHEHUS BCEX 3a/1aHUM 1ab0opaTOpHOI
paboThI, paboTa CYUTAETCS BHITOTHEHHOM, IPU ATOM CTYJICHTY 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 MIUXTOM?
2. Uto mpencraiseT co0oit Jxene3nas pyna u e€ HazHaueHue?
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Tema 5.2.
JlernpoBaHHBIE CTAIH.

3. 171 yero mpu NPOU3BOJACTBE YyT'yHa HEOOX0UM (IIIOC U €T0 POJb BO BpeMsl
TUTaBKU?

4. Yo ucmonb3yercsl B Ka4yecTBE TOILINBA?

5. Uepes 9TO U B KaKOH MMOCIIEAOBATEIIEHOCTH 3arpy>KaeTcs MUXTa B JOMEHHYIO TIeUb?
6. KakoBo Haznauenne hypm?

7. T'ne cobnpaetcst 00pa3oBaBLIMIACS UyTyH?

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

9. CnuiaB 4ero npeacTasisieT co0oil JOMEHHBIH YyTyH?

10. Kak moxpasaensercsa 4yryH B 3aBUCUMOCTH OT Ha3HAYCHMS M YTO BXOIUT B X
cocrasn?

11. Yro mpeacraBisatoT coboit JOMEHHBIE (epPOCIIIaBHI U TJIe OHU IPUMEHSIOTCS?
12. Yto mpeacrapisieT coO0il TOMEHHBIN Ta3 ¥ I/Ie OH MOYKET HaXOUTh MPUMEHEHHUE?
13. Yro mpeacrasiseT coO0l JOMEHHBIN [IUTAK U TA€ OH MOXKET MPUMEHSITHCS?

14. Ha3BaTb BUJIbI YYyT'YHOB.

3anonHUTh Ta0IHILY

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

ue KpEMHH Maprasiy

yriep | s a

oja
Henn: N3yunTh KakWe HWCXOOHBIE MaTepUalbl HCHOJB3YIOTCS  JIsS

MIPOU3BOJICTBA YYyT'YHOB;
- Kakyro posib Urparot 3Tu MaTepualibl IpyU MPOU3BOJICTBE YYyT'YHOB;
- Kakue Bupl 4yryHOB MOTYYaroT.
PeKOMeH}Ial[I/Il/l 110 BBINTOJIHCHHUIO 3aJaHUA: I/ISqu/ITB KaKHWe€ UCXOJHBIC MaTCPUAJIbI
UCTIONB3YIOTCS JIsl TPOU3BOJICTBA YYT'YHOB; [Ipy HE0OX0IMMOCTH UCIIONB30BaTh
TEXHUYECKYIO JIUTEPaTypy.
Kputepun onenkmn:
Pabota BeImosHeHa 63 omMuOOoK - OTIIMYHO
He 6onee 2-x HetoyHocTeil \ oIMOOK — XOPOILIO
3-4 He3HauyMTENbHBIE OIUOKN \ HETOYHOCTH — YIOBJICTBOPUTEIBHO
bornee 4x ommb0K — HEYyJOBIETBOPUTENBHO.
3a oopmiieHre oTueTa ¢ HApyIIeHUSIMU TpeboBanuil — 1 Oas.
[Tpu 70% (u 6osee) MpaBUILHOCTH BBHITIOTHEHUS BCEX 3aaHUI
CaMOCTOSITENIbHON paboThI, padoTa CYUTAETCS BBHITIOJTHEHHOM, TIPH 3TOM
CTYACHTY BBICTABJISICTCS IMMOJIOKUTCIIbHAS OLICHKA.
B cnyuae menee 70% mpaBUIIBHOCTH BBINIOJIHEHUS BCEX 3a/I1aHUM, paboTa

CUMTACTCsA HC BBIHOHHGHHOP’I, IIpU 3TOM BBICTABJIACTCA OTPULATCIIbHAA OLCHKA

Texer 3aganusi: Coenacro 3adanuio ceoe2o éapuanma: 1) uzyuume yciogus
pabomul  nO  3a0aHHOU  Oemanu UIU UHCMPYMeHma U  mpeboBaHus,
npeovsisisiemvle K Hell;, 2) 6ublopamv MApKy J1e2UposaHHou cmanu O
U320MoeieHuss 0emaniy Ui UHCMPYMeHmd, U3y4ums ee XUMUYecKuli cocmas u
Mexanuyeckue ceoticmea; 3) damv 000CHO8aHUE 6blOOpA Mmamepuana Ons
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3a0aHHOU  Odemanu  uau  uHcmpymewma, 4) cocmasumv  omuem 0
camocmosmenvHol pabome.

No papuanTa N;:EH e BaEHaHT Ne 3agaum
1 1,6,15 16 7,145
2 2,7,14 17 8,10,3
3 3,8,13 18 9,11,7
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 14,6,9 29 5,10,15
15 15,4,10 30 3,9,14

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

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

[TonGepute cranb A U3TOTOBJIEHUS LIEK U IIAPOB, YKAKHUTE €€ XUMHUUYECKUN
COCTaB U CBOMCTBA.

2. Jlonatku PEaKTUBHBIX u TypOOpEaKTUBHBIX JBUTaTEIEN
paboTaroT B OKUCIUTENBHOM cpesie IpH BbIcokuX Temmeparypax (800—900°C).
Mertann JomKeH 005aaaTh TOBBIIIEHHOM KOPPO3MOHHOM CTOMKOCTBIO H
IIPOYHOCTBIO TP YKA3aHHOU TeMIiepaType.

[TonGepute MeTau1 u crjiaB, yKakKUTe €ro COCTaB M CBOMCTBA.

3.Peccopel  Tpy30BOro  aBTOMOOWJII  HW3TOTOBJISIIOT M3  Ka4eCTBEHHOM
JIETUPOBAHHON cTany; TonmuHa peccopsl 10 10 mm. Crane nomkHa 06ianaTh
BBICOKMMH TpeiesIaMi POYHOCTH, BHIHOCIMBOCTH U YIIPYTOCTH.

[lonGepute cramb, yKaXUTe €€ COCTaB M CBOHCTBA B 3aBUCHUMOCTH OT
TEPMUYECKON 00pabOTKH.

4.Cranp, npuMeHsiemMasi Ui IapoleperpeBaTesied KOTI0B BBICOKOIO JaBJICHMS,
JOJDKHA COXPaHATh IIOBBIIICHHBIE MEXAHWYECKHUE CBOWCTBA IPH JJINTENIBHBIX
Harpy3kax mpu Temneparypax 500°C u MMeTh JOCTaTOYHO BBICOKYIO
IUTACTUYHOCTD JJI BO3MOXKHOCTH BBITOJIHEHUS XOJI0JHOU Aepopmanuu (TuOKu,
3aBaJILIIOBKHU U T.I1.) IpU COOpKE KOTIa

[TonGepure cTanp, YKaKUTE€ €€ COCTaB M MEXaHHMYEeCKHE CBOICTBa IpHU
KOMHAaTHOM U TOBBIIIEHHON TeMIIEpaTypax.
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5. Jeranu npuOopoB 1 000pYyAOBaHUS, KOTOPbIE YCTAaHABIMBAIOT HA MOPCKHX
Cylax, NOJDKHBI OBITh YCTOWYMBBIMH HE TOJBKO MPOTHB JCHCTBUS BOJBI,
BOJISIHBIX ITapOB U aTMOoc(ephl BO3lyXa, HO U 00jiee CHIIBHOIO KOPPOAUPYIOIIETO
JIEHCTBHSI MOPCKOM BOJBI.

[TonGepure cTanp, yKa)KUTE XUMUYECKUN COCTAaB U MEXaHUYECKHE CBOMCTBRA.

6. KpynHble mHeBMaTU4YecKue 10JI0Ta, MPUMEHSIEMbIE MPH pa3paboTKe TOPHBIX
nopoJi, 001aal0T OTHOCUTEIHHO BBICOKON TBEPIOCTHIO U M3HOCOCTOMKOCTHIO,
HO BMECTE€ C TEM JOJDKHbl HMETh JOCTATOUHYIO BSI3KOCTh, TaK KaK OHHU
UCIBITHIBAIOT B paboTe yapHble HArPY3KHU.

[MonGepute nETUPOBAaHHYIO CTajb, YKQKUTE XHUMHUYECKHA COCTAaB M PEXHUM
TePMHUYECKON 00pabOTKH.

7. 3aBOJ BBINOJHSIET TOKAPHYIO 00paOOTKY UYTyHHBIX M CTaJbHBIX JAETaJeH C
0O0JIBIION CKOPOCTHIO pe3aHusl.

Bribepure CILIaBbI JUISL pEe3LOB, oOecnieuynBaroIye BBICOKYIO
MIPOU3BOIUTENILHOCTh 0OPAOOTKH CTAIH U YYT'YHA.

[IpuBeautre XMMHUECKUH COCTaB, CTPYKTYpYy, TBEpIOCTb, IPOYHOCTh H
TEIUIOCTOMKOCTh U CIOCO0 W3TOTOBJICHHSI 3TUX CIJIaBOB U CPAaBHUTE HUX C
AQHAJIOTUYHBIMU XapaKTEPUCTUKAMU OBICTPOPEKYIIEH CTalH.

8. Ilombeputre cramp ansi  YepBAYHBIX  (¢pe3, 00padaThIBAIOIINX
KOHCTPYKIIMOHHBIE cTanu TBepaocthio HB 230.

OOBsiCHUTE MPHUYHUHBI, 10 KOTOPHIM JUIS 3TOTO Ha3HAYEHUS HELEeIeco00pa3Ho
UCIIOJIb30BaTh YIJIEPOAMCTYIO HMHCTPYMEHTAIbHYIO CTalb Y12 ¢ BBICOKOM
tBepaocthio (HRC 63-64)

VYKaxuTe pexuMbl TepMUYECKOl 00paboTKU (pe3 U3 BEIOPaAHHOM JIernpoBaHHOMN
CTaJIU.

9. Ilony4yeHne 3aroToBOK ropsueil nedopMaiuu SBISETCS MPOU3BOAUTEIHLHBIM
crocob6oM 00paboTKH.

Bribepure mMapky cranu Ais M3TOTOBJIEHUS KPYIHOTO MOJIOTOBOTO IITaMIIa;
PEKOMEHIYHTE PEXKUM  TEPMUYECKOH  O0OpaOOTKM  IITaMIia,  YKaKHUTE
MHUKPOCTPYKTYPY ¥ MEXaHUYECKUE CBOMCTBA IIOCIIE OTITyCKa.

OObsicHUTE, IOYEMYy I[OJOOHBIE MITAMIIBI HE CJEAYeT U3rOTOBIATH U3
YIIEPOAUCTOM CTaNH.

10. Tlpyxwunbl npuOOPOB TpH HarpeBe MOake B OOJACTH KPUTHUCCKUX
TEMIIEPATYpP MOTYT HU3MEHATh CBOU XAPAKTEPUCTUKH B CBSI3U C U3MEHEHHEM
MOJyJIl YIPYTOCTH. DTO CHHKAaeT TOYHOCTh pabOThI MPUOOPOB.

Henb: mnpuoOpecT HaBBIKU B COOTBETCTBHM C MpodeccroHaTIbHBIMU
KOMIETEHIUSIMA, paboOThl €O  CIPAaBOYHON JIUTEpaTypoil MO  BBIOOPY
JISTUPOBAHHOM CTaJU JJIs IeTajei B 3aBUCIMOCTH OT YCIIOBHI paOOTHI.

Pexomenganmnu 1o BeINOJHEHUIO 3a1aHNS:
AHaJIOTHYHO TIEPBOMY 110 METOAMKE BBIOOPA CTANH TSI KOHKPETHBIX JIeTalIeH.

JlernpoBaHHBIE CTalM IOCIIE TEPMUYECKOH O0OpabOTKH (3aKalKH M OTIyCKa) 00JaaaroT
JTYYIIMMHA MEXaHWYECKUMH CBOWCTBAMH, KOTOPBIE CPABHUTEIBHO MajO OTIMYAIOTCS OT
MEXaHHYECKUX CBOMCTB YIJIEPOAMCTON CTalHM B W3ACIHAX MAJbIX CCUCHUH, a B M3ICIHUIX
KpynHbeIx ceueHuil ([Juamerpom cBbime 15—20 MM) MexaHUYECKHE CBONCTBa
JIETUPOBAaHHBIX CTallel 3HAYMTENIBHO BBHIINIEC, YeM YIIIEPOAMCTHIX. OCOOCHHO CHIIBHO
MIOBBIIIAIOTCS. TIPENeNT TEKYYEeCTH, OTHOCUTEIBHOE CYXCHHE W yIeNbHAs BS3KOCThb. JTO
OOBSICHSETCSL TEM, YTO JIETHPOBAHHEBIC CTANH 00IaJaf0T MEHBIICH KPUTHIECKOH CKOPOCTEHIO
3aKaJIKK, a  CJIeJIOBAaTeNbHO, JIydllled  MIpoKajiuBaeMocTblo.  M3-3a  Oomblieit
MPOKATMBAEMOCTH M MEHBIIEH KPUTHYECKOH CKOPOCTH 3aKajJKH 3aMEHa YTICPOIUCTOH
CTaM¥ JICTUPOBAHHON TIO3BOJISICT MPOM3BOJWTH 3aKalKy JeTallieii B MEHEe pPe3KUX
OXJIAAUTENAX (Macio, BO3AYX), YTO YMEHBINACT AehOpMALlMM H3AENMHA W OIacHOCTb
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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 KOHLCHTPALWA JICTUPYIOMIUX 3JIEMCHTOB, TEM BBIIIC €€ IIPOKAJINBAEMOCTD.

WNHcTpyMeHTaNbHbIE CTalHd, KaK WMEIOIIHWE BBICOKHE TBEPAOCTb, HU3HOCOCTOWKOCTH W
IIPOYHOCTb, UCIIOJIB3YIOT AJIA PEXYILUX MHCTPYMEHTOB, IITAMIIOB XOJOJHOIO U TOpSYEro
Ie(OpMUpPOBAHNS, U3MEPUTENEHBIX HHCTPYMEHTOB, PAa3INYHBIX pPa3MepoB 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 pexxymux HHCTpyMeHTOB 1 10 800°C — y mramIios.

Cramm Ui pe3aHdss WIH TOPSYIEro Ie(OpPMHUPOBAHMS TOJDKHBI COXPAHATH MPU 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 ucnoip3yeMbie I pe3aHusl MATKAX METAJUIOB C HEOOJBIIONW CKOPOCTHIO, a
TakKKe s AeOopMIIpOBaHHUS B XOJIOJHOM COCTOSHUH. DTO YIIIEPOAUCTHIE U JIETUPOBAHHBIE
cTanu (C OTHOCUTENBHO HEBBICOKHM COZEp)KaHUEM JIETHPYIOIIUX 3JeMeHToB). KapOugHas
(haza ux — IIEMEHT;

MOJYTEIUIOCTOMKKE, TMPEUMYIIECTBCHHO IITAMIIOBBIC, padodas KpPOMKa KOTOPBIX
HarpeBaerca g0 400—50Q°C. DTto cranu, JETHPOBaHHbIE XPOMOM U JIOTIOJIHUTENIBHO
BoJIb(hpamoM, MonTuOIeHOM M BaHamueM. KapOuaHble (a3l — JISTHPOBAHHBIA IIEMEHTHUT U
KapOuJ xpoma,

TETUIOCTONKHE JIJIS pe3aHus C TIOBBIIIEHHON CKopocThio. Harpes paboueii kpomkn 10 500—
650°C (OpICTpOpEXYIIUE CTAJH); IITAMIIOBKA CTAJIM TPH TOBBIIICHHOM HarpeBe 10 600—
800°C. OcHoBHas kapOuaHas ¢aza — kapOuj Bodbdppama (MonmubaeHa). TBepaocts HRC
60—62 y ObpicTpopexxymux craieid mocie HarpeBa go 600—680°C m HRC 45—52 y
nramIo- Beix — 650— 700° C.

IIpu pemenun 3amay pEKOMEHIyeTCS HCIONB30BaTh ydeOHble mocobust, I'OCTsl,
CIPaBOYHHKH.

Jlis mosydeHus HaBBIKOB B BBIOOPE JIETHPOBAHHOM CTalM B 3aBUCHMOCTH OT YCIIOBHH HX
PabOTHI MPUBOANTCS MPUMEPHOE PEIICHHUE 3a1auH.

IIpumep pemieHnsi THIIOBOM 3a1a4H 110 BHIOOPY MApPKH JIETHPOBAHHOM
CTAJH

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

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

FOTOBOM UHCTPYMEHTE.

ComnocTaBbTe TEMIOCTOUKOCTH cTayid P12 1 BEIOpaHHOM cTany.

Pemenne.

[Tpu pe3anuu cranei U CrjaBoOB C ayCTEHUTHOM CTPYKTYpOH (HEep KaBEIOIIMX,
YKAPOMPOYHBIX U Jp.), MOIYYAOIINX BCe Ooiee IMUPOKOe MPUMEHEHNE B
MIPOMBINIUICHHOCTH, CTOMKOCTh HHCTPYMEHTOB U TIPE/IeNIbHAsI CKOPOCTh PE3aHUS
MOTYT CHJIbHO CHMKAThCSI 10 CPABHEHUIO C MOJIYyYaeMbIMU IIPU pEe3aHUU
OOBIYHBIX KOHCTPYKITMOHHBIX CTAJICH M YyTYHOB C OTHOCUTEIHHO HEBBICOKOM
TBepAOCThIO (10 HB 220—250). DT0 cBsA3aHO TMIaBHBIM 00pa3oM C TeM, 4TO
TETJIOTPOBOHOCTh AYCTEHUTHBIX CIJIABOB MTOHMKEHHASI.

BcneactBue 5Toro TemioTa, BRIASISIOMAACS IPH PE3aHUH, JIUITh B HEOOIBIION
CTEMEHU MOTJIONAETCS CXOAIIEH CTPYKKOU U JIETAJIBIO U B OCHOBHOM
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BOCIIPUHUMAETCS pexylend kpomkoid. Kpome Toro, 3Tu crijiaBbl CUIIBHO
YIPOUHSAIOTCS MO pEXYLIEH KPOMKOH B MPOLIECCE Pe3aHMs, U3-3a YErO 3aMETHO
BO3PACTalOT YCUIIUS Pe3aHUsl.

Jnist pe3anust HIOJOOHBIX MaTepHaJIOB, Ha3bIBAEMBIX TPYAHOOOpabaThIBaEMbIE,
MaJIOTIPUTOTHBI OBICTPOPEXKYIIINE CTATH YMEPEHHOH TEIIOCTORKOCTH ThTa P12,
coxpassitorne Bbicokyto TBepaocTh (HRC 60) u MapTeHCUTHYIO CTPYKTYpY
nocJie HarpeBa He Boime 615—620 "C.

XuMHYeCcKHIii cocTaB cTajei, %

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

P18 085 (0303 [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

Jlnss oOpabOTKM ayCTEHHWTHBIX CIUTAaBOB HEOOXOIUMO BBIOMpPATh OBICTPO-
PEXYIIUE CTAJIM TOBBIIICHHON TEIIOCTOMKOCTH, @ UMEHHO KOOAIbTOBBIE CTAIIN
coxpansitor TBepaoctb HRC 60 mocie Oonee Bbicokoro HarpeBa Ao 640—
645°C.

Kpome Toro, xo0anbT 3aMETHO MOBBIMIACT TEMJIOCTOMKOCTh OBICTPOPEKYIIEH
CTaJlid, a CJEeJ0BaTEeNbHO, CHMKAET TEMIIEpaTypy pEXylled KpOMKU H3-3a
Jy4IIEro OTBOJAA TeIla B TeJO0 MHCTpyMeHTa. CTamu ¢ KOOaJbTOM MMEIOT
BBICOKYIO TBEPJIOCTh — 10 68.

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

3akanka 10 1240-1250°C (P13®4K5) u 1210-1220°C (P8M3K6C), uro
HEO0OXO0IUMO I PacTBOPEHMsI OOJIBIIOrO KOJIMYECTBA KapOUA0B U HACHIIIEHUS
ayCTeHMTa (MAapTEHCHUTA) JIETUPYIOLUIMMHU 3JIEMEHTAMHU.

bonee BbICOKMII HarpeB HEIOMYCTUM: OH BBI3BIBAET POCT 3€pHA, YTO CHHXKAET
IPOYHOCTh M BA3KOCTb. CTPYKTypa MOCHE 3aKaJKH: MapTEeHCUT, OCTATOYHBIHI
aycreHuT (15-30%) 1 n30bITOUHbIE KapOU/Ibl, HE PACTBOPSIIOIIMECS IIPU HArpeBe
U 3ajepkuBatoime poct 3epHa. Tsepapocts HRC 60-62.

3areM HMHCTpyMEHTHI oTmyckatroT npu 550-560°C ( 3 pasza mo 60 MHHYT).
Otnyck:

a) BBI3BIBACT BBIJICJIICHUE JUCIEPCHBIX KapOHWIOB MAapTEHCUTA, YTO IOBBIMIACT
TBepaocTh 10 HRC66-69

0) mpeBpanaeT MATKYI COCTABJISIONIYIO- OCTATOYHBIN ayCTEHUT B MAPTEHCUT

B) CHUMAeT HalpsKEeHUs, BI3bIBAEMbIEe MAPTEHCUTHBIM MTPEBPAILIEHUEM.

[Tocne oTnmycka MHCTPYMEHT HUIMQYIOT, a 3aTe€M IOJABEPrarT UAaHUPOBAHUIO,
Yaie BCEro >KMJIKOMY C BbLAEpXKKOU 15-30 MHUHYT B 3aBUCMMOCTH OT CE€UYEHUS
UHCTPYMEHTA.

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

[Tocne nnanupoBaHusi BO3MOXKEH KpaTKoBpeMeHHbI HarpeB npu 450-500°C c
OXJIaX/IEHUEM B Maclle, IOBEPXHOCTh MHCTPYMEHTA IIPUOOPETAET CUHUN LIBET U
HECKOJIBKO YJIYYIIaeT CTOMKOCTb IIPOTUB BO3AYIIHON KOPPO3HH.

Kpurepun ouenku:

Pabora BbInoHEHA 6€3 OIUOOK - OTIMYHO

He Gosnee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO
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Tema 6.2.
Crauam 1S pexxyuiero
U IITAMIIOBOTO
HHCTPYMeEHTA.

3-4 He3HayMTeNbHBIC OMHOKN \ HETOYHOCTH — YIOBJICTBOPUTEIBHO
Bonee 4x ommOOK — HEYTOBIETBOPUTEIHHO.
3a ohopmiieHHE OTUYETA C HAPYIICHUSIMHU TpeOoBaHuil — 1 Oas.

[Tpu 70% (u Gosee) MPaBUIILHOCTH BBITIOJIHEHUS BCEX 3aJlaHUH J1aOopaTOpHOU
paboThI, paboTa CYUTACTCS BHITOIHEHHOM, IPU ATOM CTYJICHTY BBICTABIISETCS
TIOJIOKUTEIbHASL OIICHKA.

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

CUHMTACTCsA HE BBIHOHHGHHOﬁ, IIpU 5TOM BBICTABJIACTCA OTpULIATCIIbHAsA OLICHKA

2) TexcT 3anaHusi: BeIMOJHUTH KOHTPOJIBHYIO pabOTy o Teme 5.2
1 OTBeTHTH HA BONPOCHI IMCHMEHHO.

1. JlerupoBaHHBIE CTAJM- JaTh UM ONpECIICHIE.

2. BrnusiHuE NETUPYIONIMX IEMEHTOB HA CBOWCTBA CTAJIH.
3. Kiaccudukaius JIerupoBaHHBIX CTalei O HA3HAYCHUIO.
4.0co0EHHOCTH TEPMHUYECKOM 00pabOTKY JIETUPOBAHHBIX CTAJICH.
5.IIpokanuBaemocts. JlaTh onpeneneHue.
6.3akanuBaeMocTh. [laTh onpeneseHue.

2. PaciiudgpoBaTh MapKu cTajieii o BApHaHTA:

X, 9XT'C, 10km, I'13,

20X13,20X,09I2,

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,

Y13A, 50, POMS,

60C2, 20X 13, 20X,
09T2, 10, 8X®,P18,
17X18H9,95X18,
HI18K3MA4T,

9XTC, 45, 6XC, 10k,
IX6,A12, T'13,
12X18H10T,
08X13,H18D6M3

I1X6, 08X13, 95X18, 8X®, P18, 12X18HIT, 60T,
45,12X18H10T, A12 17X18H9, HI8K3M4T | H16K4MST21O,

4 BapuaHT 5 BapuaHT 6 BapuaHt

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

18XT, I'12, A40T,
V13A, 50X, 6XC,
PI9KS5, 12X18HIT,
H18®6M3, 151mc,

3. Pemuuts 3an1auy

C MOMOIIBIO JUarpaMMbl COCTOSIHHSL KEJIe30-LIEMEHTHUT OINIPENEIUTE TEMIIEPATYPY MOJTHOTO
Y HEMOJIHOTO OTXUIa U HopManu3auuu ctanu 30.

OxapakTepu3yuTe 3TH PeKUMBI TEPMUUECKON 00pabOTKH U ONUIINTE CTPYKTYPY U
CBOICTBA CTaJH.

Teker 3apanusi: B cOOTBETCTBUY C 3aJaHUEM BBIOPATh HECKOJIBKO MapoOK
JIETUPOBAHHBIX U YIIIEPOAMUCTBIX CTAJIEH JIsl PEKYIIEr0 MHCTPYMEHTA,
onpeneauTh 00JacTh mpuMeHeHus1. OTBETUTHh HA KOHTPOJIHHBIE BOITPOCHI.

Hean: Hayuutbcss  BBIOMpaTh MHCTPYMEHTAJIBHON  CTauu

pacupoBbIBaTh UX.

MapKu

PeKOMeHlIaIII/II/l 110 BBINIOJIHCHHUIO 3aIaHUA
PacmndpoBath BHIOpaHHBIE MAPKH;
Hanucats BeIBOS.

Paboty opopmuTth B TabnuIe

Tabnuma 7 — Ctany [uist pa3IndHbIX PEKYITUX HHCTPYMEHTOB

n

Mapka IIpumMeHeHue PacmngpoBka
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Tema 6.3.

Koppo3usi MeTa/u10B 1

CIILIAaBOB.

3aaaHus 1JI9 BHINOJHEHUS
Tabnuua 8

Bapuan | UHcTpyMeHT

T

1 MeTtuuku pydHbie

2 3y0uiia, KepHEpHI

3 MeTuyrKku MalHHbIE

4 M3MeputenbHbIil HTHCTPYMEHT

1 2 3 4

V10 V12 Vi1 V13

P12 P18 P6 P8
75X2CMD 60XCMD 75XT2BM® 60X2CMD
9X1 9XD 9XC 6XC
POM4KS8 P3AM4 P2M9K5 P18®2
P10d5K5 P18K5®2 P18D2K3 PI9K5M4
5XHB 5XB2C XI'C 9XBI'
VI8A V10A VI14A V12A
P18K2D4 P6M5D3 POM4KS8 P2AM9
11P3AM3®D2 12P9M4KS8 14POMSAK®3 13P4AM3KA®2

KOHTpOJII)HbIe BOITPOCHI:

1.Ha3oBuTe, KakuMH CBOMCTBaMU JTOJIKHBI 00J1a/1aTh HHCTPYMEHTAIbHbIE
MaTepuaibl?

2.YKaxure, KaKUMH JIEMEHTAMU JIETUPYIOT HHCTPYMEHTAJIbHbBIC CTaIN?

3. Ompenenure, MO KaKUM MPU3HAKAM KIACCU(DUIIUPYIOT HHCTPYMEHTAIBHBIC
cranm?

4. IosicHuTe, KaKoe BIMSHIE OKA3bIBAIOT BOJIb(PaM U MOJIUO/ICH B CTAIISX?

Kputepun onenkmn:

Pabora BbinoaHeHa 6e3 omuOOK - OTIMYHO

He Oonee 2-x HeTouHOCTEH \ OIIOOK — XOPOILIO

3-4 He3HauyMTeNbHBIC OMMOKK \ HETOYHOCTH — YIOBJICTBOPUTEIHHO

Bonee 4x ommb0K — HEY1OBIETBOPUTEIBHO.

3a opopmiieHre oTueTa ¢ HapyIIeHUSIMU TpeboBaHuil — 1 Oas.

[Tpu 70% (u Gosiee) MpaBUIBLHOCTH BBHIIIOJIHEHUS BCEX 3a/1aHul 1a00paTOPHOI
paboThl, paboTa CUNTAETCS BBITOTHEHHOM, TPHU ATOM CTYJCHTY BBICTABIISETCS
MOJIOKUTEIbHAS OLICHKA.

B ciyuae menee 70% npaBHIIBHOCTH BBIIIOJHEHHUS BCEX 3a7aHui, paboTa

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

Texker 3aganust: OTBeTHTH HA 3aJaHHBIH TeCT
1. Camblii aKTUBHBII IEJT0YHOH MeTaJLI:

1) Na;

2)K;

3) Li;

4) Cs.

2. O0JagaeT Han0O0JIbIIIEH IJIOTHOCTLIO

1) Rb;
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2) Cs;

3) Li;

4) Na.

3. PacTBOp ruipokcuaa HATPUsi OKpamMBaeT (peHodpranenH B
cJIeyIOmuil uBeT:

1) xenTolit;

2) KpacHBIH;

3) MaJMHOBBII;

4) opaHXEBBIi.

4. BemiecTBa, BBeleHHe KOTOPBIX YMEHbIIaeT arPecCUBHOCTb CPe/ibl,
Ha3bIBAIOT:

1) xatanu3aTopsl KOPPO3UU;

2) akTUBATOPbI KOPPO3HH;

3) MHTUOUTOPBI KOPPO3UH;

4) mpoTeKTOP.

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

1) Cu;

2) Na;

3) Zn;

4) Fe.

6. Koppo3uio MeTa/lJI0B U CIIABOB BbI3bIBAET:
1) BOo#a 1 KHCIIOPOLT;

2) OKCHUBI YIJIEpOJa U CEpPBI;

3) pacTBOpEHI coneii;

4) Bce nepeynciIeHHbIE KOMIIOHEHTHI.

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

1) Na;

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

8. YcraHoBHTE COOTBETCTBHE MEKIY HIET0YHBIM METALIOM H
coeJUHeHHeM, MO0JIy4eHHBbIM NPU B3aHMO/EHCTBUM 3TOT0 MeTaJL1a ¢
Kkuciaopoaom. OTBeT aiiTe B BUAE NOCIEI0BATEIBHOCTH LD,
COOTBETCTBYIOIIMM OYKBaM 10 aj(aBuTy.

Hlenouynoi merajn CoennHeHHE C KHCJIO0POAOM
A)K 1) okcun
b) Na 2) IEpOKCU]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. YcranoBuTE COOTBETCTBHE MEKIY CBOMCTBAMH MOHA METAJLJIA H
(opmyJioii 3TOr0 moHa. OTBET HaiiTe B BUIC MMOCICIOBATEILHOCTH ITU(D,
COOTBETCTBYIOIUM OyKBaM I10 aj(aBHTy.

CaoiicTBa HOHA dopmysia HOHA

A) TJ1aBHBIA BHEKJIETOUYHBIN HOH, 1) Na+
COJICP’KUTCS B KPOBH U JHM e

b) ocHOBHOI1 BHYTpHKJIETOUHBbIN HOH | 2) K+

B) nognepxuaer paboty cepeuHoit
MBIIIIIBI

I') okpammBaet miams B xKeNThIN
LIBET

J1) okpaimBaer riaams B po30BO-
(bHOJICTOBBIN LIBET

Heab: 3akpenuts moyueHHbIe 3HaHUsI 110 Teme «Koppo3us merasmiay
PeKOMeHZ[alII/Il/l MO BBINMOJHECHUIO 3alaHUSA . BaumareasHO IpOYUTaTh KOHCIICKT I10
teme. [Ipu pemrennn tecta Bel MokeTe M0JIb30BaThCS CPABOYHOM U TEXHUYECKOU
JIUTEPATypPOU.

Kputepuu onenkmu:

PaGoTa BeImosHeHa 6€3 OMMOO0K - OTIIMYHO

He 6onee 2-x HetoyHOCTEH \ OIIMOOK — XOPOIIIO

3-4 He3HayMTENbHBIC OMHOKK \ HETOYHOCTH — YIOBJICTBOPUTEIHHO

Bonee 4x ommOOK — HEYJOBIIETBOPUTEITBHHO.

3a odopMIiieHHE OTYETa C HAPYIIECHUSIMU TpeOoBaHui — 1 6a.

[Tpu 70% (u Gosee) MPaBUILHOCTH BBHITIOJTHEHUS BCEX 3a/1aHUI Ta00paTOPHOI
paboThl, paboTa CUMTAETCS BHIMIOJIHEHHOM, IPU 3TOM CTYACHTY BBICTABIISETCS
MIOJIOKUTEbHAS OIICHKA.

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

CYUTAETCS HE BBINOJHEHHOM, IIPA 3TOM BBICTABIISIETCS OTPULIATEIbHAS OLIEHKA
2) Texcr 3aganus: Pemmre kelic — 3agaqy

Kyry6ckas kononna B Muauum 61au3 Jlenu BOT yxe MOJITOPBI THICSYH JIET CTOUT U
HE pa3pylIaeTcs, HECMOTPs Ha KapKUH U BIaKHbIM kinMat. CaenaHa oHa u3
&Kele3a, B KOTOPOM MOYTH HeT npumMeceil. OObsicCHUTE, T0YeMY B JAHHOM CIIydae
CTaTys HE IOJBEPracTCs KOPPO3HH.

Henan: 3akpenuts mosiyueHHble 3HaHU 110 TeMe «Kopposus metasiay.
Pacmmputs kpyro3op 3HaHui cTyAeHTOB. HayduThcs monb30BaThes
CIIPaBOYHON U TEXHUYECKOM JINTEPATypOH.

PexkomeH1anuH 10 BBINOJHEHUIO 3a1aHust: [IOBTOPUTE TeMy « IPOU3BOJCTBO
CTajin» U MoCpeaACTBOM I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTHH PACKPLITH 3a):[aHHI:II>i BOIIPOC

Kpurepum ouenku:

PaGora BeImonHeHa 6€3 OMIMOOK - OTITUYHO

He Gosnee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HAYHTENbHBIC OMMOKK \ HETOYHOCTHU — YJIOBJIETBOPUTEIHHO
Bbonee 4x ommOoK — HEYTOBIETBOPUTEIBHO.

3a opopmieHre oT4yeTa ¢ HapyleHUsIMH TpeboBaHuil — 1 Ga.

[Tpu 70% (u 6011€€e) NpaBUILHOCTH BBIIIOJHEHUS BCEX 3aJaHUI
CaMOCTOSITENIbHOU PaboThI, pabOTa CYMTACTCS BBHIIIOJIHEHHOMN, IIPH 3TOM
CTYACHTY BBICTABJISICTCS TIOJIOKHUTEIbHAS OLIEHKA.
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Pa3nen 8

IIBeTHBIE MeTANJIBI U
CILIABBI

B ciyqae menee 70% npaBHIIBHOCTH BBITIOJIHEHHUS BCEX 3aJaHMi, paboTa
CYUTACTCS HE BBIIIOJHEHHOM, IIPA 3TOM BBICTABIISICTCS OTPULIATEIbHAS OLEHKA

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

Mapka cruiaBa Pacmdpoka Bun cinaBa (MeqHbIH,
MarHHEBbIH, AJIFOMAHUEBBIN)
Tabnuua

1 BapuaHT 2 BapuaHT 3 4 BapuaHT
BAPUAHT

Mn3 MJI10 MJISta | MJI4nu

MAI19 MAS8mnu MA21 MAL1

BpOSIISCS BpA112K6H6 AKI12M | BpO10L12
2

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

BpA9Mu2JI | bpO10d1 bpO31Ll | bpCy3H3L3C20D
12C5

BpO®8,0- | AO3-7 BpOLIC | AH-25

0,3 4-4-4

A09-1 BpOILIC4-4-2,5 194 AK7119

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

AJllnn JIB38M2C2 JIR25C | JII16Ky
2

JI80 JIC74-3 JIO90-1 | J1O62-1

JI80 AK10Cy BpAl10 | AMr4,5
Mi2J1

KonTpoJsbHbBIe BOPOCHI

1. HazoBure BUABI CIUIABOB HA MEIHOM OCHOBE?

2. Ha3zoBuTe BUIBI MarHueBhIX CIUIABOB?

3. Ykaxure, ¢ KakoH IeJIbI0 POBOJUTCSA TepMUIecKas 00padoTKa alFOMHHHAEBBIX CIIAaBOB?
4. YKaXUTe JICTUPYIOIIHN DJIEMEHT, KOTOPBI BBOAST B OPOH3Y JIJIS MOBBIMICHHS
KOPPO3WOHHOM CTOMKOCTH

Hean: M3yunTh nopsaok pacim@poBKH IIBETHBIX METAJIJIOB

PexoMenaanum no BoINOJIHEHNIO 3aganus: [loBToputs Temy « LIBeTHBIE METaIBDY,
BHUMATEIbHO MTPOUMTATH 33JJaHHE U 3aJjaHHbIE MapKH CTaju.

Kpurepumn oneHku:

PaGora BeImonHeHa 0€3 OMMOOK - OTITUYHO

He Gosnee 2-x HeTOUHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HAYHTENbHBIC OMMOKH \ HETOYHOCTHU — YJIOBJICTBOPUTEIHHO
Bbonee 4x ommbOoK — HEYTOBIETBOPUTEIBHO.

3a opopmiieHHe oTUeTa C HapyIIeHUsIMH TpeboBaHuil — 1 Ga.

[Tpu 70% (u 6011€e) NpaBUJILHOCTH BBIIIOJHEHHS BCEX 3aJaHUI
CaMOCTOSITENIbHON PabOThI, pabOTa CYMTACTCS BHIIOJIHEHHOM, IIPU 3TOM
CTYJEHTY BBICTABIISIETCS TIOJIOKUTENIbHAS OI[CHKA.

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

CUHTACTCA HE BBIHOJ'IHGHHOf/i, IIpU 5TOM BBICTABJIACTCA OTpULATCIIbHAA OLCHKA.
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4

KOHTPOJIb W OLEHKA

JTACIHATITAHBI

KonTposib u oueHka  pe3yJbTaToB

PE3YJIbTATOB

OCBOCHU JUCHUITIIMHBI

OCBOEHUSI YUEBHOM

OCYHICCTBIIACTCA

nmpenoaaBaTcieM B IIPOLUECCEC TCKYIET0 KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTTeCTanuu.

4.1 Tekymmii KOHTPOJIb

HamnmMmeHnoBanue
No Kontpomupyemsie paznenst (TeMbl) | KoHTposupyembie pe3ysibTaThl OLEHOTHOrO
- y4eOHOU JUCITUTIITUHBI (YMcHHMSI, 3HAHKS)
CpeACTBa

Pasgen 1. CtpoeHne 1 KpruCTAIIIA3ALMS

1 A p p 1 V1,31,34 Tecr
METAJLIOB
Pazgen 2. MeTonp! UcciiefOBaHUS U

2 . a . V1,V4,31,34 Tect
HCHBITAHUS METAJUIOB U CIUIABOB

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

pabora

4 Texunueckuit

Pasnen 4. enesoyrnepoauctoie cmiasel | Y1, V2, 33,35
IOUKTAHT

5 |Paszmen 5. KOHCTPYKIIMOHHBIE v1.33 TexHuueckuii
MaTepHUabl. > JOUKTAHT
Pasznen 6. HcTpyMeHTAIBHBIE CTAIU U

6 |Pasn Py V2, V4, 34,35 Tecr
TBEP/IbIE CIUIABBIL

7 |Paznen 7. HoBble MeTayuIn4aecKue Texauueckuit

A V1, V2,34,35

MaTepuaibl. JTUKTAHT

8 KonrponsHas
Paszzen 8. LBeTHsle MeTasuisl ¥ ciaBel. | Y1,Y2, 34,35 p

pabora

Pasgen 9. [1nactuueckue Maccel U

9 . V1, V23435 Tect
HEMETAJTTMYECKIE MaTEPUAITBL.

4.2 IIpoMe:kyTOYHAsI aTTeCTALUS

[IpomexxyTouHasi arrecTanusi 0OyJarONIMXCsl OCYIIECTBIISIETCS 10 3aBEPIICHUH U3YyUCHHS
JUCLUIUIMHBI U TIO3BOJIET ONPEESIUTh KaueCTBO M YPOBEHb €€ OCBOCHHUSI.

@dopma NPOMEKYTOYHOH arTecTaiMy IO JUcCHUIUIMHE «MarepuanoBeseHue» -
TuQpepeHIIMPOBAHHBIN 3a4eT.

OueHo4HBbIE CPEICTBA

PesynbTaTsl 00yyeHus .
JJISl IPOMEKYTOYHOM aTTecTAlMU

V1,V2,V3,V4
31, 32, 33,34, 35

1. Uem 00bsicHSIETCS BbhICOKAS
3JIEKTPONPOBOIHOCTH METAJLJIOB?

1) HanMuueM cBOOOIHBIX AJIEKTPOHOB

2) BIEKTPOHHBIM THUIIOM IPOBOJAUMOCTH METAJIIOB
3) cTpoeHHEeM aTOMOB METaJJIOB

4) GOJIBIIIUM KOJIMYECTBOM DJIEKTPOHOB

2. Mcxo/st U3 3JIEKTPOHHOTO CTPOEHHUS ATOMOB,
YCTAHOBHUTE KAKHMH XapaKTePHbIMH CBOHCTBAMU
00J1a1210T MeTaLJIbI?

1) BBICOKO¥ TPOYHOCTHIO

2) BBICOKOM IJIACTUYHOCTHIO

3) MeTayuIMYecKuM OJIECKOM
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3. Kakoil TuII cBSI3U MMeeTcs B MeTajL1ax?

1) noHHbII
2) MeTaJTTHYECKUI
3) KOBaJICHTHBIN
4. Boiuepture pemérky 'K
5.Kakas pemérka umeer Hau00IbIIYI0
IUVIOTHOCTH YIIAKOBKH aTOMOB

1) OLIK
2) 'K
)Ty
6)Buabl TouedHbIX 1ePeKTOB:

1) mucnokaruu
2) AUCIIOIMPOBAHHBIE ATOMBI

3) BakaHCUU
4)“3neKTpOHHBIN raz”

7) Moaugukarop pasmep 3epHa MeTajljia

1) yBenuumBaeT
2)He U3MEHSET

3) ymeHbIaeT

8)Camrok kunsimei craau umeer popmy
1.ymupeHHoro KBepxy KoHyca
2.0psIMOYTOJIbHUKA

3.yIIUPEHHOT0 KHU3Y KOHYCa

4 .MHOTOYTOJIbHUKA

9)IIpu GBICTPOM OXJIAKIEHHH METAJLIa pa3Mep
3epHa

1).ymenbinaercs

2).yBENUUUBAETCS

3).He u3MeHseTcs

JIOTOJTHUTB:

10)9Tanpl KpUCTAJIM3AINH MeTaJLlJIa:
11)Kpucraaau3anusi — 3T0
12) TaTeh onpenesnenus:
1.Aycrenur

2.Crans.

13)Bri0OpaTh HOMep NPaBUJIBLHOIO OTBETA:
14).B 1o3BTEKTHYECKOM YyI'yHE yIiIepoaa
COICPIKUTCS

1.-menee 2,14%

2.-6onee 2.14%

3.-0,83%

4.-4,3%
15).1lpenesbHasi pacTBOPUMMOCTL yrjepoaa B
(peppure

1.-0,83%

2.-0,02%

3.-2,14%

4.-0,006%
16.Ctpykrypa uyryHa 5%C npu KoOMHaTHOI
Temieparype

1 .oxunkas daza
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2. xkuakas ¢asza U IeMEHTHUT

3. neneOypuT U IEMEHTHUT
17) Coraacno nuarpamme coctosinus Fe-C, npu
oxjaxkaieHuu 4yyryna B T.C  mpoxoauT
npeBpaileHne

1). x.¢p .— JI(A+LI)

2). JI(A+1D).—x.¢p

3). A .— [I(D+L)

4). I(d+1).—A
18)Kakoii 4yryH mosiy4arT npu oT:Kure 0ejioro
yyryHa?

1) cepwrii

2).KOBKHUH

3)BBICOKOIIPOYHBIT

19).KakoBa ¢opma rpaduTHBIX BKIIOYEHUI B
0esIbIX Yyrynax?

1) nnactuHyaras

2).XJIOTIbCBUIHAS

3)mapoBuaHast

4) 6enbIx yyryHax HeT rpadura

20.0aH0¢da3HbIe G-I1aTYHH HMEIOT BBICOKYIO

lnpouHOCTH
2. INTACTHYHOCTH
3.TBEPIOCTH
4 .51EKTPOIPOBOJHOCTh
21.CniaBbl TUTAHA BCeTr/1a JEeTHPYIOT
1.Menpro0
2. aIfOMUHHAEM
3.Kene30M
4.HaTpuem
Pemiure KOHTpPOJILHOE 3a1aHUe!

HaznaubTe  pexxum  TepMuyeckol — 00paboTku
YTIIEPOIUCTON KOHCTPYKLIIMOHHOMN CTaJu,
UCMOJIb3yeMbIH JJISi CHWXKEHMsI YPOBHS BHYTPEHHHX
HaIpsHKCHUH, TBEPJIOCTH " YITy4YIICHUS
00pabaTbIBaEMOCTH pe3aHueM. [Ipusenure
KOHKPETHBIN IpuMep.

Kputepumn ouenku ougpepenyuposannozo 3auema

«OTIMYHOY - TEOPETHUECKOE M MPAKTUYECKOE COAEPIKAHHE Kypca OCBOCHO IMOJIHOCTHIO,
0e3 poOesoB, ymeHus chOPMUPOBAHBI, BCE MPEyCMOTPEHHBIE MPOrPaMMON ydeOHbIE 3adaHus
BBIINIOJIHCHBI, KAYCCTBO UX BBIITOJHCHHUSA OLICHCHO BBICOKO.

—«Xopomuio» - TEOPETHUECKOE U MPAKTUIECKOE COJIEPKAHUE Kypca OCBOCHO MOJIHOCTHIO,
0e3 mpoOesioB, HEKOTOpbIe YMEHUS CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPECHHBIC
HpOFpaMMOﬁ y‘{e6HBIC 3alaHus  BBIIIOJIHCHBI, HCKOTOPLIC BH/bI 3a,[[aHHI>i BBITIOJIHEHBI C

OILIMOKaMU.

—«y,Z[OBJ'IeTBopI/ITeJ'IBHO» - TCOPECTUUCCKOC U MPAKTUYCCKOC COIACPKAaHHUC KypCa OCBOCHO
YaCTU4YHO, HO Hp06eJ'ILI HC HOCAT CYHICCTBCHHOI'O XapaKTepa, HCO6XOI[I/IMBIC YMCHUA pa6OTBI C
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OCBOCGHHBIM MAaTEpHUajJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
IpOTpaMMOi 00y4YeHHUsI YUeOHBIX 3a/laHUi BBITOJHEHO, HEKOTOPBIC U3 BBHIMOJIHEHHBIX 3a/IaHUM
COJIepXkKaT OLIUOKH.

—«HeynoBIeTBOPUTEIIBEHO» - TEOPETUYECKOe M TPAKTUYECKOE COJCpKaHHWEe Kypca He
OCBOEHO, HEOOXOIUMBIE YMEHUS HE CPOPMHUPOBAHEI, BHITIOTHEHHBIC YICOHBIC 3a/JaHUS COJIEPIKAT
rpyObIC OIIMOKH.
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[Tpunoxxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/IbI OBYUEHMU A

1. AKTUBHBIE U HHTCPAKTHUBHBIC MCTOAbI UCIIOJIB3YIOTCA IIPU IMMPOBCACHUU TCOPECTUUCCKUX

Y IIPAKTUYECKUX 3AHATUM:

Paznen/rema [IpumeHsiemble aKTUBHBIE U Kpatkas xapaktepuctuka
WHTEPAKTHUBHBIC METOIBI
Tema 1.2. AHan3 KOHKPETHOU Kaxnas mukporpymnma wuccieayet
Kpucrannmzanus CUTyaluu pa3Mep 3€peH B Ppa3HbIX YaCTIX
METaJIJIOB karu. KoHeuHas 1ienp - onpenennuThb
IIPUYMHY Pa3HBIX pa3MEPOB 3EPEH.
Tema 2.1. AHann3 KOHKPETHOU CTyneHTsl paccMaTpHuBarOT
Mertomsl CUTYyaIuu MPUTOTOBJICHHBIC MUKPOILTAQBI,
UCCIIeTIOBaHUS CPaBHHUBAIOT MOJTy4YeHHbBIE
CTPYKTYpbl METAJLJIOB MUKPOCTPYKTYPHI, HaXOMAT
U CIJIABOB IpUYUHBI Opaka.
Tema 2.3. ['pynmnoBas auckyccus CryneHTbl  OOCYXITAIOT — aJTOPUTM
Mexanuueckue BBITIOJTHEHUS oTpeeNeHUs
CBOMCTBa METAJLJIOB U TBEPAOCTH METAJIOB HA pa3HbIX
METOJIBI UX npubopax. H3mepsioT TBEPAOCTH
WCIIBITAaHUSI. 3aJJaHHBIX 00pa3lOB, BBICKA3BIBAIOT
U OOOCHOBBIBAIOT  COOCTBEHHOE
MHEHHE O JOCTOMHCTBAX MPUOOPOB.
Tema 2.1. AHanu3 KOHKPETHOU CryneHTsl paccMaTpuBarOT
Mertomsl CUTYyaIuu MPUTOTOBJICHHBIC MUKPOILTA(BI,
UCCIIETOBAHUS CPaBHHUBAIOT MOJTy4YeHHbBIC
CTPYKTYpbI METAJJIOB MUKPOCTPYKTYPHI, HaXOMST
Y CIJIABOB MIPUYMHBI Opaka.
Tema 3.2. AHanu3 KOHKPETHOMN CryneHThl  00CYXJalOT  KpUBbBIE
Jlnarpammbl CUTYaIluu OXJIAKJEHHUS 3aJlaHHBIX CIUIaBOB U
COCTOSIHUS CIJIABOB WX  KPUTHYECKHUE  TEeMIepaTypbl
JIBYXKOMITOHEHTHBIX WUCMIONB3YIOT A IIOCTPOEHHUS
CHCTEM. JarpamMmbl COCTOSIHUS, HA KOTOPOM
pacCTaBJISIOT CTPYKTYPHI.
Tema 5. 2. AHan3 KOHKPETHOU Kaxngas rpynma pemaer  CBOKO
JlerupoBaHHbIE CUTYaIluu MPAKTHYECKYIO 3371a4y, OCHOBBIBASICh
CTaJIU. Ha 3HAHUU TEOPETUYECKOIO
MaTtepuana: Kakue CBOMCTBa

TpeOyrOTCsl OT JleTalu, Kakas Mapka
CTalld MOXET MX O0ECIeUuTh, KaKas

TepMooOpaboTka Tpedyercs Tmpu
ITOM.
Tewma 6.2. Ctanu nis AHanmu3 KOHKPETHOU N3yueHnne, aHanu3 W NPHHATHE

PEXYLIEro U
IITaMIIOBOT'O
UHCTPYMEHTA.

CUTYyalUH.

peuIeHui 10 peajabHOM CUTYallUH,
KOTOpasi MOXET BO3HMKHYTH Ha

IIPOU3BOJICTBE: TIOJIY4YEH 3aKa3 Ha
U3rOTOBJICHUE PEKYIIETO
MHCTPYMEHTA. Kakyro cTajib

MPUMEHUTDh, Kakas TepMOOOpaboTKa
HeoOxomuma?
CTyaeHThl aHAIM3UPYIOT CUTYAIUIO,
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npeajararoT BO3MOXXHEBIC PCIICHUA U
OIICHUBAIOT pa3HbIC BApUAHTHI.
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ITpunoxxenue 2

HNEPEYEHb IPAKTHYECKHNX/JTABOPATOPHBIX 3AHSATHM

Paznenbl/Tembl Tembl mpakTHUECKUX/Ta00paTOPHBIX KonuuectBo TpeboBanus
3aHATHH 4acoB dI'OC CIIO
(ymeTn)
PA3JEJI 1. CTPOEHUE U KPUCTAJUIM3ALNA 2
METAJIJIOB
Tema 1.2. Nel HaGmonenue ¢ moMoIsio 2 V1-y2
Kpucrammmsanus OMOJIOTHYECKOT0 MUKPOCKOIIA 32
METaJJIOB KpUCTaJUIM3alMed U3 pacTBOpa CONH.
PA3JIEJI 2. METObI NICCJIEAOBAHUA U UCIIBITAHIA 8
METAJIJIOB U CIUIABOB
Tema 2.1. Nel Maxkpockonuueckuii aHaIus. 2 V1-V4
Mertonsl BrlsiBIIeHYE TUKBALIUH CEPBI.
UCCIEN0BAHUS Ne2 TIpuroroBneHre MUKPOULTU(OB. 2 V1-V4
CTPYKTYPBI METAJIJIOB
U CIUIaBOB
Tewma 2.3. Nel Uzyuenue METOANKY U3MEPEHUS 4 V1-V4
Mexannyeckue TBEPAOCTH METAIOB 10 bpuuento u
cBO¥cTBa MeTa/utoB U | PokBsemy.
METOMBI HX
UCTIBITaHUSI
PA3/IEJI 3.0CHOBBI TEOPUHU CIIJIABOB 10
Tewma 3.1. Nel/Inarpamma cOCTOSIHHS CILUTaBOB 4 V1-V4
OO0mas
XapaKTepUCTUKa
METaJUINYECKUX
CILJIABOB.
Tema 3.2. Ne2 Tloctpoenue muarpamm COCTOSTHUS 4 V1-v4
Juarpammel CIJIABOB C MCIIOJIb30BAaHUEM METO/1A
COCTOSIHUSI CIUIABOB TEPMUUYECKOr0 aHAIM3A.
JBYXKOMIIOHEHTHBIX Ne3 Pemenue 3aa4 1o AuarpaMmam 2 Y1-Y4
CUCTEM COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHCTEM.
Paznen 4 XKEJIE3OYIJIEPOJAVCTBIE CIIJIABBI 8
Tewma 4.1. Nel MuxkpoaHaim3 yriepoaucTbIX 2 Y1-vV4
Huarpamma cTanei.
COCTOSIHHS Ne2 MukpoaHanu3 GeNbIX YyTyYHOB B 2 Y1-vV4
XKEJIE30YTTIEPOJUCTLIX | pABHOBECHOM COCTOSIHUH.
CILJIABOB.
Tewma 4.3. Ne3 MuxkpoaHnanus cepbix, 4 V1-v4
UyryHsl BBICOKOIIPOYHBIX, KOBKUX UyT'YHOB.
Pazgen 5. KOHCTPYKIMOHHBIE MATEPUAJIbI 4
Tema 5.2. Nel MuxpoaHnanus JerupOBaHHBIX 2 V1-V4
JlernpoBaHHBIE CTaNu. | cTaynel
Ne2 Onpenenenune BUIOB cTane mo 2 V1-V4
MapKHpoBKe. Bri6op Mapku
JIETUPOBAHHBIX CTaJIeH 1M eTanei B
3aBHCHUMOCTH OT YCJIOBUH MX paboThHI.
HUTOro 32
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OBPA30OBATEJIbHBII MAPIIPYT

[Ipunoxenue 3

KonTponupyem
KoHntponbHas PIE PAsACILT Konrpomupyemsble | OueHo4HbIE CpeICTBA
TOYKa (TeMH)U pe3yabTaThl
yueOHOM
JIACITATITUHBI
Nel Pazgen L. V1,VY2, V3 KontponbHas 1. Tect
CTpOCHI/Ie u 31 , 32,33 pa60Ta Neol
KpHUCTaIIN3anu 2. Ha6opaT0pHasI
ST METAJIJIOB paborta
Ne2 Paznen 2. V1,V¥2,V3 KonTponbsHas 1. Tect
Mertobt 31, 32,33, 34 paGoTa Ne2
HCCIIeIOBaHUS 2. JlabopatopHast
Y UCIIBITAaHUS pabora
METaJUIOB U
CIUUIaBOB
Ne3 Paznen 3. V1,V2, KonTponbsHas 1. Tect
Ocuosst Teopuu | 31,32,33,34,35 | paGoraNe3
CIIJIaBOB 2. Ha6opaT0pHas[
pabora
3 IlpakTuyeckas
pabora
Ne4 Pasnen 4 V1,V2, KonTponbHas 1. Ilpe3zenTarus
}Kene3oyrnep0)1 31, 32,33, 34, 35 pa60TaNg4 noxiama/
HCTBIE CILIaBbI COOBIICHHS
2. [lpaktuyeckue/
nabopaTopHble
paboTsl
No5 Paznmen 5 V1, V2, KonTponbsHas 1. IlpezenTarus
KOHCprKHI/IOH 31, 32,33, 34, 35 pa60TaNg4 noxiama/
HbIE coO0IIeHUS
MaTepHuabl.
2. [IpakTuueckas
paborta
Ne6 V1, VY2, KonTponbHas 1. ITpe3enTanus
Paznen Ne6 31, 32,33, 34, 35 p360T3N94 nokiana/
Hnerpymentan cO00IIEH s
bHbIE CTAJIH U
TBEPABIC 2. [Ipaktuyeckas /
CILJIaBbI.
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pabora

No7 Paznen Ne7 V1,¥2,V3 KonTponbHas 1. Ilpe3enTarus
Hosrie 31, 32,33, 34, 35 pa60TaNg4 nokiana/
METaJNINYECKHE COOBILCHHS
MaTepuabl.
Neg V1,V2, KonTponbsHas 1. Ilpe3enTarus
Pazgen Ne8 31, 32,33, 34, 35 pa60TaNg4 nokiauaa/
LeTnbIe COOOIEHUS]
METaJIbl U
CILJIABBI.
Ne9 Pazgen Ne9 V1,V2,V3 KonTponbsHas 1. Ilpe3zenTarus
ILmactuueckne | 31, 34, 35 pa60TaNg4 nokiamaa/
Macchbl 1 COOOIIECHHS
HEMETaJUTHYECK
1e MaTepHabl.
MpomexyTtouHa | And.3aver V1,VY2, V3 Hrorosas 1. KonTponbHOe
A aTTecTauma 31, 32,33, 34,35 TECTHPOBAHUE
Kontponbnas
2. TumoBkie
pabora MIPaKTUYECKHE
3aJJaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJTHEHUAM

Ne | Pazpen paboueii Kpatkoe copepikaHue n3MEHCHHS/ TOTOTHCHHUS Jara, IToamuce
n/m MpOTPaMMBbI Ne nporokona | mpeacenarens
3acemanms 11K TIK
Pabouas mporpaMma yaeOHOM JVCTIUTUTAHBI
«MatepuanoBeieHie» aKTyalu3upoBaHa. B pabodyio
POrpaMMy BHECEHBI CIECAYIOMINE N3MCHEHHS:

1 3VCIIOBUA | B cBasu ¢ oOHOBIEHMEM MaTepuanbHO-TeXHHYecKkoro | 16.09.2020 r. ﬂ/'
PEAJIMBALIMU | oGecrieyennss 1. TpeGoBauuss K =~ MUHUMAIbHOMY |[Iportokon Ne 14 /
ITPOI'PAMMUBI | mMaTepHabHO-TEXHUYECKOMY OOECIIEUEHHIO YUTATh B HOBOM el
JUCHUITINHBI| penakuuu:

JlabopaTopust MarepuanoBeaeHus
VYueOHass  aymuropust Ul HPOBEICHUS  Y4EOHBIX,
NpaKkTHYeCKUX M J1abopaTopHbIX  3aHATUH,  JUId
CaMOCTOATENbHOM ~ paboThl, A1 TPYINOBBIX |
WHJBUIYAJIbHBIX KOHCYJbTALMH, U1l TEKYILEro KOHTPOJIS
1 IPOMEXYTOYHON aTTECTALNH.
Pabouee MECTO IIpernoiaBaTes: MepCOHATBHBIN
KOMITBIOTEP, IIPOEKTOP, SKPaH,
paboune Mecra OOydYaroOUIMXCs, MOCKa ydeOHas, ydeOHas
MeOeb;
Mopenn  KpUCTAUIMYECKUX  PEIIETOK, TEeMaTH4ecKHue
TUTAKaThI;
MuKpocKoIbl MeTayutorpaduuecKue;
Anemometpsr AR816;
Jo3umerprr"SOEKS" 01m;
Jlrokemerpsl undpossie AR 813 A;
[Tymomepsr Testo-815
MS Windows (moammcka Imagine Premium) morosop -
1227-18 ot 08.10.2018, cpox neitcrBus:11.10.2021
MS Windows (moamucka Imagine Premium) morosop -
757-17 ot 27.06.2017, cpok nmefictBus:27.07.2018, Calculate
Linux Desktop cBobomHo pacmpocrpansiemoe I10
(https://lwww.calculate-linux.org/ru/),  cpok  JeWcCTBHS:
OGeccpodHo
MS Office goroBop Nel35 ot 17.09.2007, cpok aeicTBus:
OGeccpodHo
7 Zip cBobomHo pacmpoctpansemoe  (https:/www.7-
zip.org/), CpoK AeHCTBU: OecCpOUHO

DJeKTPOHHbIE TUIAKaThI 1o JUCIUIITHHAM:
MartepuanoBenerue nqoroop K-278-11 ot 15.07.2011, cpok
JeicTBHs: OeccpodHO
Jlaboparopust MaTtepuanoBeneHus
YueOHast  ayguTopus A TPOBEACHHS  yIEOHBIX,
MPaKTHYECKUX U JTa0OPATOPHBIX 3aHSATHH, IUIs TPYIIIOBBIX
WHJIMBUIYaJIbHBIX KOHCYJIBTAIIMH, JJISI TEKYIIEro KOHTPOJISA
U IPOMEXYTOYHOH aTTECTALINH.
OO6pa3upl  MHUKpOUIIM(OB, MOJEIH  KPUCTAIMYECKUX
PELIeTOK;
ITeur MydenbHas ¢  NPOrpaMMHBIM  CTYIEHYATHIM
TEPMOPETYIATOPOM U aBTOHOMHOH BHITsKKON DKIIC 10;
[InudoBaisHO-NOTUPOBANBHBIC CTAHKY;
Teepnomep «bpunenisy;
Teepnomep «Poksenay;
Tounno HaXXIa4HOE;

[leun narpeBaTenbHBIC

2 3VCJIOBUSA | B cBsi3u ¢ 3akiio4eHWEM KOHTPAKTOB coO cTopoHHUMH | 16.09.2020 T. /!
PEAJIM3ALINUN | snexTpoHHBIMH OuOimoredHbiMu  cucteMamu  “FOpaiit” | IIpotoxomn Ne 1 B
IMTPOT'PAMMBI | (Koutpakr Ne K-55-20 or 25.08.2020 r. 0OOO joleaiy
JIUCLIMITJIMHBI| «Dnekrpornoe m3natensctBo IOPAWT», 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» (JIuneH3moHHBI moroBop Ne
K-27-20 / 3B-20 ot 20.02.2020 r.O¢dunmanabHBIA AMIEp
WznatensctBa «Axagemmsi» WII  ByprmeBa AnHTOoHHWHA
IMerpoBua, 20.02.2020 mo 31.03.2023 r.), 3bC 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
pelaKkuuu:
OcHOBHaf JINTEPATypa

1. HaseimoBa, U. C. MarepuanoBeneHue [DIeKTPOHHBIHA

pecype] : yuebnoe mocobme / M. C. [laBeimosa, E. JI.

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

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

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

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

JonosHuTeILHAS JIUTEPATypa

1. Anpackun, A. M. MarepuanoBeeHle U TEXHOJIOTHS
META/UTMYECKHUX, HEMETAUTHYECKUX U KOMIIO3UITHOHHBIX
MaTepuaioB [DJeKTpoHHBIN pecype]: yueOHuK / A. M.
Anackun, A. H. KpacHoBckuii. — Mocksa : ®OPYM :
HUH®PA-M, 2019. — 400 c. — Pexum pgocryna:
https://new.znanium.com/read?id=327763 . — 3arn. ¢
skpana. — ISBN 978-5-89035-922-3

2. MarepuanoBeicHHE ®  TEXHOJOTHS  MaTepHaliOB
[OnexTponHsbIil pecype] : ydeOHOe mocobue / mox pen.
A. W. barpimieBa u A. A. CmonbkuHa. - MockBa :
NH®OPA-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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JUCT PETUCTPAIIMUA U3MEHEHUWI U JONTOJIHEHUM

/1]

Paznmen paboueit
MPOrpaMMBbl

Kpatkoe coneprxanue n3MeHEHMs/TOTOTHEHUS

Jara,
Ne npoTokona
3acemanus 11K|

IMonnuce }J
mpeacenaTesn
IIK

Pabouas nporpamma y4eOHO JTUCTIMILTHHBI
«MarepualioBeieHHe»  aKTyaJu3upoBaHa. B pabouyro
IPOTPaMMy BHECEHBI CIEAYIOIINE H3MECHEHUS:

3 YCJIOBUS
PEAJIN3ALIMU
VUEBHOM
JCHUTIINHBI

B cBs3u ¢ 00HOBIIEHHEM MaTCPpUAIIbHO-TEXHUYICCKOI'O obecrieueHus 1.
MarepuanpHO-TEXHUYECKOe 00eclieueHe YNTaTh B HOBOHM pelaKIIiu:
Jlaboparopus JlaGoparopus MaTtepranoBeIeHUS

Y4eOHast ayAnTOpHUs ISl IPOBEACHUS YIE€OHBIX, MPAKTHUECKUX U
J1a60paTopr1x 3aH51TPII>i, IUId TPYHOIIOBBIX W HWHIAWBUAYAJIBbHBIX
KOHCYJIbTAIMiA, JUII CaMOCTOSITCIBHON pPabOThI, M TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOTHOM aTTeCTalNH.

Pabouee mecTto mpemnomaBarens: MEPCOHANBHBIH KOMIBIOTED,
IPOEKTOP, IKPaH,

paboune MecTa o0ydaroImuxcs, Jocka ydeoHas, yueOHast MmeOeb;
Mozenu KpUCTaNIMYECKUX PEIIeTOK, TeMaTHYECKUE TIaKaThl;
MHUKpOCKOIIBI MEeTaIIOTpaUIECKUe. ;

AnemomeTpsl AR816;

Josumetprr" SOEKS" 01m;

Jlroxemetps! mudpossie AR 813 A;

[Tymomeps Testo-815

08.09.2021 r.
ITpoTtoxon Ne
1

Oéﬂ/éa / |

3 YCJIOBUS
PEAJIN3ALIMU
VUEBHOM
JUCHUIINHBI

B cBs131 ¢ 3aKimr0ueHIEM KOHTPAKTOB CO CTOPOHHUMH
ANEKTPOHHBIME OMOIHOTEYHBIMU cucTeMaMu DbC
ZNANIUM.com K-44-21 ot 12.07.2021 r. OOO 3nanuym c
01.09.2021 110 31.08.2022 r., 95C IOPAWT K-42-21 ot
12.07.2021 r. OO0 «2neKTpOHHOE U3AATEIBCTBO IOPAUT» ¢
01.09.2021 mo 31.08.2022 r., YueOHO-METOJUUECKOE U
HHPOPMALMOHHOE 00eCTIeYCHHE peaTn3allii IPOrpaMMbl YUTATh
B HOBOM pEIaKIUN:
OcHoBHAas JIUTEpaTypa

1 MaBbimoBa, WM. C. MartepuanoBenenue [DIeKTPOHHBIN
pecypc] : yuebHoe mocodbme / WM. C. [aeeigosa, E. JL
Maxkcuna. -2-¢ usg. -Mocksa: U1 PUOP, Uudpa-M, 2016. -
Pexxum goctyma: https://new.znanium.com/read?id=277369. —
3arji. c skpasa.
2.CrykanoB, B. A. Marepuanosenesue [DJIEKTpOHHBII
pecypc] : yuebnoe mocodbue / B. A. Crykanos. -Mocksa : WJI
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