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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOr'PAMMBI YYEFHOHN JTUCIUATIINUHBI «OII
04 MTEPUAJIOBEJIEHUE»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma yueOHOW AucHMIUIMHBI «MarepuanoBeeHue» SBISETCS YacThIO MPOTPaMMBbI
MOJITOTOBKH CIIELUAIIMCTOB CPETHET0 3BeHa Mo crnennanbHoctu 22.02.05 O6paboTka METalIoB JaBICHHEM.
Pabouas mporpamma cocTtapiieHa st O9HON (GOPMBI O0YIEHHUS.

1.2 MecTO JUCHUIIMHBI B CTPYKTYPe NPOrpaMMbl MOATOTOBKH CNIEIUAJMCTOB CPeHEro 3BeHa
VYyeOnas nucuuivinHa «MarepuanoBeieHHe» OTHOCUTCA K 0O0ImenpodeccuoHalbHON UCHUILUINHE
po¢eCCHOHATIBHOTO IUKJIA.
OcBoeHHUI0 Y4eOHOM TUCIUTIIMHBI MPEIIISCTBYET u3ydyeHue yaeonon aucruruinabl bJ1.07 buoxumus.
Hucuunimba  «MarepualloBeIcHUe» ABJISETCS NPEAUIECTBYIOIIEH Il M3YYEHHUs CIHEAYIOLIUX
npodeccuorabHbIX Moayiei: [IM.01 ITnanupoBanue u opranuzamnus padoThl 1iexa 00pabOTKH METaJIJIOB,
IIM.02 O6opynoBanue 1iexa 00pabOTKH METAIIOB JIaBJICHUEM, HAIaKa U KOHTPOJIb 3a ero padoroi, [IM 03
[ToaroroBka u BeJieHUE TEXHOIOTUYECKOTO Ipoliecca 00padoTku MeTauioB naBienuemM, [IM04 Kontpo:s 3a
COOJIIOJICHNEM TEXHOJIOTHH IPOW3BOJCTBA M KaueCTBOM BBITyckaeMoi mpoxykuuu, [IM05 Obecnieuenue
HKOJIOTMYECKOM U MPOMBIIIJICHHONW O€30MacHOCTH.
1.3 Llesib ¥ IUIaHUpPYeMbIe Pe3yJbTAThI 0CBOEHUS THUCIHHUIINHBI:
ConepkaHve  JTUCUMIUIMHBI ~ OPHEHTUPOBAHO HA  MOATOTOBKY  OOyYarlolMxcs K  OCBOGHHIO
PO ECCHOHATBHBIX MOJIYJICH MPOTrpaMMBbl TOATOTOBKU CIEIUAIMCTOB CPEIHEr0 3B€HA MO CHEUUATLHOCTU U
OBJIAZICHHIO CIIETYIOIIMMH OOIIMMU U TPOGECCHOHATEHBIMI KOMIETCHIUSIMU:
I1K 1.4. Oprann3oBsiBaTh pabOTy KOJUIEKTHBA UCTIOTHUTEIIEH.
I1K 1.5. Mcmons30BaTh MpOrpaMMHOE 00ECIICUCHUE TI0 YUETY M CKIIATUPOBAHHIO BBIITYCKACMOM MPOTYKIIUH.,
IIK 1.6. PaccuntbiBaTh M aHAIM3UPOBATH MOKa3aTeNId 3PPEKTUBHOCTH paOOThI y4acTKa, Iexa.
IIK 1.7. OpopmIsaTh TEXHHUECKYIO JOKYMEHTAIHIO Ha BBITYCKAEMYIO TIPOIYKITHIO.
IIK 1.8. CocTaBusTe pekiaMaliy Ha MOIy4aeMble HCXOIHbIE MATEPUAIbI
IIK 2.1. BwiOuparh COOTBETCTBYIOIIEE OOOpYIOBaHUE, OCHACTKY M CpPEACTBA MEXaHW3AIMM JJsl BEICHHS
TEXHOJIOTHYECKOT0 TIpoLecca.
IIK 2.2. IlpoBepsTh HCHPaBHOCTH U O(QOPMIIATH TEXHHUYECKYIO JOKYMEHTALMI0 Ha TEXHOJIOTHYECKOE
o0opyI0oBaHHE.
1K 2.3. [Ipon3BoANTHh HACTPOHKY U MPODUITAKTUKY TEXHOJIOTHYECKOTO 000pYJOBaHHUS.
[IK 2.4. Bribupartbh NpOU3BOACTBEHHbIE MOIIHOCTH U TOIUIMBHO-PHEPreTUYECKUE PECypChl ATl BEICHUS
TEXHOJIOTHYECKOT0 TIpolLiecca.
1K 2.5. DkcrutyaTupoBaTh TEXHOJIOTHYECKOE 000PY/I0BaHKE B TNIAHOBOM U aBapUIHOM peKUMaXx.
1K 2.6. IIpou3BOUTh pacueThl YSHEPTOCHIIOBBIX TTAPAaMETPOB 000PYAOBaHUS
I1K 3.1. IIpoBepsiTh NpaBUILHOCTh HA3HAUCHHS TEXHOIOTHYECKOT0 PeXHMa 00pabOTKH METAJIOB JaBJICHUEM.
1K 3.2. OcymiecTBIsITh TEXHOJIOTUYECKHE MTPOIECCH B INIAHOBOM M aBAPUITHOM pexXHMaXx.
IMIK 3.3. BeiOupaTh BUIBI TePMHYECKOH OOpabOTKHM JJIsl YJIYy4YIICHHS CBOWCTB W KauyecTBa BBITYCKAacMOM
MPOAYKLHH.
[IK 3.4. PaccuuthiBaTh moka3aTesid ¥ KO3QQPHUIMEHTHI Aeopmaiu 00padoTku MeTajuioB nasieHuem. [1K 3.5.
PaccuuThiBaTh KaMOPOBKY pabo4ero HHCTpyMeHTa U OPMOM3MEHEHHE BBITYCKaeMON MPOTYKIIUH.
TIK 3.6. IIpon3BoIUTE CMEHY COPTUMEHTA BBIITYCKAEMOM MPOTYKIIUH.
IIK 3.7. OcymecTBiaATh TEXHOJOTMUYECKHMI MpOLECC B IJIAHOBOM pPEXHME, B TOM 4YHCIE HCIOJIb3Ys
MporpaMMHoe obecrieueHIe, KOMITBIOTEPHbBIE U TEJICKOMMYHHUKAIIMOHHBIC CPEJICTBA.
[IK 3.8. OQopMIIsITh TEXHUYECKYIO TOKYMEHTALIMIO TEXHOJIOTMYECKOr0 Mpolecca.
1K 3.9. IlpumeHsTh TULIOBBIE METOIMKHU pacueTa napaMmeTpoB 00pabOTKH METaJJIOB AaBJICHHUEM.
IIK 4.1. BeiOupath METOABI KOHTPOJIS, anliapaTypy U IpruOOPHI A KOHTPOJIS Ka4ecTBa MPOAYKIINH.
IIK 4.2. PeructpupoBaTh H aHAIM3UPOBATh II0KA3aTEIH AaBTOMATHYECKOW CHCTEMBI YIPABICHUS
TEXHOJIOTMYECKUM TPOLIECCOM.
TIK 4.3. OtieHrBaTh Ka4ECTBO BBITYCKAEMOM TPOIYKIIHH.
[IK 4.4. TlpenynpexnaTh MOSBICHWE, OOHAPYKWBAaTh W YCTPaHSITh BO3MOXHBIE JE(PEKTH BBHITYCKAEMOMN
MPOAYKIHH.
[IK 4.5. OpopMIsATh TEXHUYECKYIO JOKYMEHTALUIO TIPH OTAEIIKE U KOHTPOJIE BHITYCKaeMON MPOYKLINH.



TIK5.1. Oprann3oBBIBaTh W MPOBOAUTH MEPOTPHSTHS 10 3aIIUTE PAOOTHUKOB OT HETATHBHOTO BO3ACHCTBUS
MIPOU3BOACTBEHHOU CPEbI.

IIK 5.2. IlpoBoauTh aHANHU3 TPAaBMOOIIACHBIX U BPEAHBIX (PAKTOPOB HA y4acTKax IEXOB 00pa0OTKH METaIOB
JTABJICHHAEM.

IIK 5.3. Co3maBatp ycnmoBus Ui 6e30macHoi paboThI.

IIK 5.4. OuenuBaTh MOCIEACTBUS TEXHOJOTMUECKUX YPE3BBIUAWHBIX CUTYyallUid W CTUXUMHBIX SBICHUN Ha
0e30macHOCTh PabOTAIONTHX.

IIK 5.5. Oxa3bIBaTh EpBYI0 MEAUIIMHCKYIO TIOMOIIb TIOCTPAIaBIIIHM.

OK 1 [ToHMMaTh CYIIHOCTh M COLMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei mpodeccuu, MposBIsTh K
HEW YCTOMYMBBIA MHTEPEC.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JESTENBHOCTh, BBIOMpATh THUIIOBBIE METOIBI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U KaYECTBO.

OK3 [IpyHuMmarh pemieHusT B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTYallUSX W HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4 OcCymiecTBIATh MOUCK M HCIOJIb30BaHHE HH(POpPMAIUU, HEOOXOIUMOU Uit A(PPEKTHBHOTO
BBINOJIHEHUS NTPO(HECCHOHANIBHBIX 3a/1a4, IPOPECCUOHATBHOIO U TMYHOCTHOI'O PA3BUTHS.

OK 5 Hcnonp3oBate MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH B MPO(eCcCHOHATBLHON
JESATEIBHOCTH.

OK 6 Paborare B KosulekTMBe M KoMaHze, 3()(eKkTrBHO 00mATHCS C KOJUIETaMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMH.

OK 7 Bbpath Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJICHOB KOMAaH[bl (IIOAYMHEHHBIX), PE3YJbTaT
BBITIOJTHEHMS 3a/1aHUH.

OK 8 CaMOCTOSATEIPHO ONPEIeNATh 3aJadyd  MPO(YECCHOHATLHOTO W JMYHOCTHOTO Pa3BUTHS,
3aHUMAaTHCS CaMO0OOpa30BaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIICHUE KBATH(UKAIIUY.
OK9 OpueHTHpPOBAaTBCS B YCIOBUSIX YacTOM CMEHBI TEXHOJOTHA B  MpodeCcCHOHATBHON
JIEATENBHOCTH.
Koo IIK/ OK Ymenun 3nanusn
IK 1.1. - 35.xnaccuduxaruro
MaTepHajIoB, METAJUIOB U
CIJIABOB, 00JIACTH MX
NPUMEHEHUS
K 1.2. VY1.pacnio3HaBaTh U K1acCU(PpUIUPOBATH 35. knaccupuKanuo
KOHCTPYKILIMOHHBIE U CHIPHEBBIE MaTEPUAIIBI IO MaTepHajoB, METAJUIOB U
BHEIITHEMY BH/TY, IIPOUCXOKICHHUIO, CBOICTBAM; CIIJIaBOB, 00JIACTH UX
V3. BBIOMpaTh MaTepHaibl Uik KOHCTPYKIAN TI0 PUMEHEHUS
MX HA3HAYCHMIO U YCIOBHSM 3KCIUTyaTalluH;
IIK 1.3. V1. pacnio3HaBaTh U KJIaCCU(YUIUPOBATH 35. kiaccupuKanuo
KOHCTPYKIIHOHHBIE U CHIPhEBBIE MaTEPUAIIBI TIO MaTepuaIoB, METAJIOB U
BHEIITHEMY BH/TY, IIPOUCXOKJICHHUIO, CBOICTBAM; CIIJIaBOB, 00JIACTH HX
VY2.onpenensiTs BUAbI KOHCTPYKIMOHHBIX PUMEHEHUS
MaTepuaoB,;
[IK 1.4. V2. onpenensTs BUABI KOHCTPYKIIMOHHBIX 33. npuHIHMIIEI BEIOOpA
MaTepHajoB; KOHCTPYKLMOHHBIX MaTepHaIOB
IUIsl X IPUMEHEHHS B
MIPOMU3BOJICTBE;
35. knaccupuKanuo
MaTepHajoB, METAJUIOB U
CINIaBOB, 00JIACTH UX
MIPUMEHEHUS
[IK 1.5. V1. pacnio3HaBath 1 Kiaccu(pUIIMPOBATD 34 .cTpoeHue U CBOMCTBA
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MAaTEPUAIIBI TIO METaJUIOB, METOABI X
BHEIITHEMY BH/LY, IIPOUCXOKIICHHUIO, CBOCTBAM; HCCIIEIOBAHUS;
VY2 onpenensth BUIbl KOHCTPYKIIMOHHBIX
MaTepHasoB;




IIK 1.6.

V1. pacrio3HaBaTh U KIACCU(DUITUPOBATH
KOHCTPYKITHOHHBIE U CHIPHEBBIE MATEPHAIIBI 1O
BHEIITHEMY BHTY, TPOUCXOKICHUIO, CBOHCTBAM,;
V3. BeIOUpaTh MaTepUaIBI TSI KOHCTPYKITHH 110
WX Ha3HAYCHHIO U yCIOBHSM SKCILTYaTallHuu;

34. cTpoeHme 1 CBOMCTBA
METaJJIOB, METO/IBI HX
HCCIIEI0BAHUS;

31. 3aKkOHOMEPHOCTHU MPOILIECCOB
KPHCTAJUT3AUH U
CTPYKTYpPOOOpa30BaHUS
METAaJUIOB U CIJIABOB, OCHOBBI
UX TepMOOOPaOOTKH, CIIOCOOBI
3aIIUTHI METAJIOB OT KOPPO3HH;

K 1.7. V1. pacniozHaBaTh U KJIacCU(QUIPOBATH 35. knaccupuKanuo
KOHCTPYKIIMOHHBIE U CHIPbEBBIE MaTepPHAIIBI MO MaTepHajoB, METAJUIOB U
BHEILIHEMY BH[Y, IPOUCXOKICHHUIO, CBOICTBAM; CIIaBOB, 00JIACTH MX
[IPUMEHEHHUS
V2. onpeaensaTs BUABI KOHCTPYKIIMOHHBIX
MaTepuasos;
VY4. npoBoAUTH UCCIENOBAHUS U UCTIBITAHUS
MaTepHasoB;
TIK 1.8. V1. pacno3HaBaTh u KJIaCCH(PUIIMPOBATH 35. knaccuguKanuo
KOHCTPYKLIMOHHBIE U CBHIPHEBBIE MATEPUAIIBI IO MaTepHajoB, METAJUIOB U
BHEIIHEMY BH[Y, IPOUCXOKICHHUIO, CBOIICTBAM; CIJIaBOB, 00JIACTH MX
V2. onpeaensaTs BUABI KOHCTPYKIIMOHHBIX PUMEHEHUS
MaTepHasoB;
K 2.1. Y3. BeIOupaTh MaTepUabl 115 KOHCTPYKIUH 110 35. xnaccuukanmto
MX Ha3HAYCHMIO U YCIOBHAM 3KCILUTyaTalluH; MaTepHajoB, METAJUIOB U
CIIJIABOB, 00JaCTH UX
MIPUMEHEHHUS
[IK 2.2. V4. 0poBOAUTH UCCIEAOBAHUS U UCTIBITAHUS 35. xnaccuukanmto
MaTeprasos; MaTepuanoB, METAIIOB U
CIIJIABOB, 00JaCTH UX
IIPUMEHEHHUS
[IK 2.3. V1. pacmo3HaBaTh U KIaCCH(PHUIIMPOBATH 33. mpuHIUIB BEIOOpa
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTEPHAIIBI MO KOHCTPYKIIHOHHBIX MaT€pHaJIOB
BHEIITHEMY BHJLY, TPOMCXO0K/IEHUIO, CBONHCTBAM; IUTS UX TIPUMEHEHUS B
MIPOU3BOJICTBE;
35. knaccupuKanuo
MaTepHajIoB, METAJUIOB U
CIJIABOB, 00JIACTH MX
IPUMEHEHUs
[IK 2.4. VY1. pacnio3HaBaTh U KJIacCU(QUIIPOBATH 33. npuHIMIEI BEIOOpa
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTEPUAIIBI IO KOHCTPYKLIMOHHBIX MaTepHaIOB
BHEIITHEMY BH]Ly, TPOMCXO0K/IEHUIO, CBONCTBAM; IUTS UX TIPUMEHEHUS B
IIPOU3BOJICTBE;
[IK 2.5. V3. BeIOMpaTh MaTepuansl Uil KOHCTPYKIHUN IO 33. npuHLUIIBI BEIOOpA
MX Ha3HAYCHMIO U YCIOBHSAM 3KCILUTyaTalluH; KOHCTPYKLIMOHHBIX MaTepHaIOB
IUTS X TIPUMEHEHUS B
MIPOM3BOJICTBE;
[IK 2.6. V4. npoBOUTE HCCIET0BaHNS U UCTIBITAHUS 34. cTpoeHHE U CBONCTBA
MaTepUasoB; METaJIJIOB, METOJBI UX
WCCIIE/IOBAHNS;
K 3.1. V2. onpenensaTs BUABI KOHCTPYKIIMOHHBIX 32. KITacCUPUKAIHNIO M CTIOCOOBI
MaTepHasoB; MIOJTy4YEHUs] KOMITO3UIIMOHHBIX
MaTepuasos;
34 cTpoeHue 1 CBOMCTBA
METaJIJIOB, METOBI UX
HCCIIEIOBAHNUS;
[IK 3.2. V2. onpeaensTs BUABI KOHCTPYKIIMOHHBIX 32. KITacCUPUKAINIO U CTIOCOOBI

MaTepUaoB;
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MaTepHaloB;
34. cTpoeHre U CBOMCTBA
METaJIOB, METOJIBI UX
HCCIICIOBAHNS;

IIK 3.3. V1. pacrio3HaBaTh U KIacCH(OHUIIUPOBATH 31. 3aKOHOMEPHOCTH TIPOIIECCOB
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTepPHAIIBI MO KpUCTAJIU3ALIY U
BHEIIIHEMY BUJy, TPOMCXO0KJIEHUIO, CBONCTBAM; CTPYKTYypoOOpa3oBaHUsI
Y2 onpenensiTh BUIbI KOHCTPYKIIMOHHBIX METAJUIOB U CIJIABOB, OCHOBBI
MaTepHaIOB; X TePMOOOPAOOTKH, CTIOCOOBI
3alUTHl METAJUIOB OT KOPPO3HH;
[IK 3.4. V2. onpeaensaTs BUABI KOHCTPYKIIMOHHBIX 34. cTpoeHue u cBOICTBa
MaTepHajoB; METaJUIOB, METOABI UX
HCCIIEIOBAHUS;
V3. BBIOMpaTh MaTepuaibl [l KOHCTPYKIHUN TI0
MX Ha3HAYCHHMIO U YCIOBMSAM 3KCIUIyaTalluH;
IIK 3.5. V2. onpenensiTh BUABI KOHCTPYKITMOHHBIX 34. cTpoeHme 1 CBOMCTBA
MaTepuasos; METaJJIOB, METOIBI UX
Y3 BeIOMpaTH MaTEpHAIIbl [UIS KOHCTPYKIHUHA 1O HCCIIEIOBAHUS;
MX HA3HAYCHMIO U YCIOBHSAM 3KCIUTyaTalluH;
IIK 3.6. V1. pacmo3HaBaTh U KIaCCH(PHUIIUPOBATH 32. xnaccu(UKannio U CIIOCOOBI
KOHCTPYKIIMOHHBIE U CHIPhEBBIE MaTepPHAIIBI 1O MOJTyYEHUsI KOMITO3UITMOHHBIX
BHEIIHEMY BHY, IPOUCXOKICHHUIO, CBOIICTBaM; MaTepHaJoB;
34. cTpoeHuUE U CBOICTBA
METaJIJIOB, METOABI UX
HCCIIEIOBAHUS;
IIK 3.7. V2. onpenensats BUIbl KOHCTPYKIUOHHBIX 34. cTpoeHue U CBOMCTBA
MaTepHajoB; METaJUIOB, METOABI X
HCCJIEIOBAHUS;
[IK 3.8. V1. pacnio3HaBaTh U KJIacCU(QUIPOBATH 34. cTtpoeHue u cBoiicTBa
KOHCTPYKLIMOHHBIE U CBHIPHEBBIE MATEPUAIIBI IO METaJUIOB, METOABI UX
BHEIIIHEMY BHJY, TPOUCXO0K/IEHUIO, CBONCTBAM; HCCIIEIOBAHUS;
V2 onpenenars BUABI KOHCTPYKIIMOHHBIX
MaTepHajoB,;
[IK 3.9. V2. onpenensaTs BUABI KOHCTPYKIIMOHHBIX 34. cTpoeHHE U CBONCTBA
MaTepHasos; METaJIJIOB, METOABI UX
V3 BbIOMpaTh MaTepHAIIBI A1 KOHCTPYKIIMK 1O HCCIIEIOBAHUS;
VX HA3HAYCHMIO U YCIOBHSAM 3KCIUTyaTalluH;
[IK 4.1. V1. pacnio3HaBaTh U KJIaCCU(YUIUPOBATH 34. cTpoeHHE U CBONCTBA
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTEPHAIIBI MO METaJIJIOB, METOABI UX
BHEIIHEMY BHJY, IPOUCXOKICHHUIO, CBOIICTBaM; HCCIII0BAHUS,;
[IK 4.2. V1. pacnio3HaBaTh U KJIaCCU(YUIUPOBATH 34. cTpoeHHE U CBONCTBA
KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTEPHAIIBI MO METaJIJIOB, METOABI MX
BHEIITHEMY BHJLy, TPOMCXO0K/IEHUIO, CBONHCTBAM; HCCIIEIOBAHUS;
V2. onpenensTb BUABI KOHCTPYKLMOHHBIX
MaTepHaJoB;
[IK 4.3. V1. pacrio3HaBaTh U KJIaCCHQHUIMPOBATH 34. cTtpoeHune u CBOICTBa
KOHCTPYKITMOHHBIE U CHIPHEBBIE MATEPHAIIBI O METaJJIOB, METOJIBI UX
BHEIIIHEMY BH]y, TPOMCXO0KJIEHUIO, CBONCTBAM,; HCCIIEIOBAHNS;
VY2. onpeaensTh BUAbI KOHCTPYKITMOHHBIX
MaTeprajoB;
[IK 4.4. V1. pactio3HaBath 1 KiaccupUIMPOBATDH 34. cTpoeHHE U CBONCTBA

KOHCTPYKIIMOHHBIE U CHIPHEBBIE MATEPUAIBI IO
BHEIITHEMY BHUTY, IPOUCXOXKICHHUIO, CBOMCTBAM;
V4. npoBOAUTH UCCIEAOBAHUS U UCITBITAHIS
MaTepHaoB;

METaJJIOB, METObI UX
HCCIICAOBAHMS;

35. knaccupuKanuo
MaTepHaIoB, METAIIIIOB U
CINIaBOB, 00JIACTH UX
HpI/IMeHeHI/ISI




[IK 4.5.

V1. pacrio3HaBaTh U KIaCCH(DUITUPOBATH
KOHCTPYKITHOHHBIE U CHIPHEBBIE MATEPHAIIBI 1O
BHEIITHEMY BHTY, TPOUCXOKICHUIO, CBOHCTBAM,;
V3. BeIOUpaTh MaTepUaiIbl IISI KOHCTPYKITUH 110
WX Ha3HAYCHHIO U yCIOBHSM SKCILTYaTallHuu;

34. cTpoeHme 1 CBOMCTBA
METAaJUIOB, METOJIBI UX
WCCIIC/IOBAHUS;

35. kimaccuukaimio
MaTepHaoB, METAIUIOB U
CILIaBOB, 00JIACTH UX
MIPUMEHCHUS

IIK5.1. V4. npoBOAUTH UCCICTOBAHUS U UCITBITAHHS 34. cTpoeHwme 1 CBOMCTBA
MaTeprasos; METaJJIOB, METOIBI UX
HCCIIEIOBAHUS;
IIK 5.2. V4. npoBOAUTH UCCIAEAOBAHUS U UCTIBITAHUS 33. npuHIMIE BRIOOpa
MaTeprajos; KOHCTPYKITMOHHBIX MaTepPHAaJIOB
IUTSL UX TIPUMECHEHUS B
IIPOU3BOICTBE;
IIK 5.3. V4. npoBOAUTH UCCICTOBAHUS U UCITBITAHHS 33. IpUHITUIIEI BEIOOpA
MaTeprasos; KOHCTPYKITMOHHBIX MaTepPHAaJIOB
IUTSL UX TIPUMECHEHUSI B
IIPOU3BOJICTBE;

OK 1. VO0I.1. oueHuBaTh COUMATBHYIO 3HAYUMOCTD 301.1. cymHOCTh U 3HAYUMOCTH
cBoeit Oymymieit mpodeccuu s pa3BUTHS podeccnonambHON
SKOHOMUKH U Cpeibl )KU3HEAEATENIbHOCTU JeSTeNIbHOCTHU TI0
Tpa)XIaH POCCUICKOTO TOCYapCTBa; CHETMATFHOCTH JUJISl pa3BUTHUS
VY01.2. opueHTUPOBATHCS HA PHIHKE TPYa; SKOHOMHUKH U CPEIbI
Y01.3. oleHuBaTH CBOM CIIOCOOHOCTH H KU3HEACITEIbHOCTH IPaXaaH
BO3MOXKHOCTH B IIPO(ECCHOHATLHOM POCCHIICKOT0 roCcy1apcTBa ;
JIeATCILHOCTH; 301.3. TUIMYHBIE U OCOOEHHBIE

TpeOoBaHMs paboToAaTENs K
PpaboOTHUKY (B COOTBETCTBUHU C
Oymymiei mpodeccuei),
O0COOCHHOCTH TPOIIEAYPHI
cobece0BaHMs ITPH
TPYAOYCTPOHCTBE;

OK 2. Y02.1. pacrio3HaBaTh U aHATHU3UPOBATH 302.1. anroputmbl BeIOOpa
npodecCHOHANBHYIO 331a4y W/ WK polieMy; TUIOBBIX METOJIOB M CIIOCOOOB
V02.2. onpeaenars 3Tambl peLIeHUs BBITIOJIHEHHUS
npohecCHOHANBHON 3a/1a4H, COCTABIISTh H poeccCHoHaIBHBIX 33/1aY;
peanr30BBIBATH IJIAH JEUCTBUS N0 TOCTHKEHUIO 302.3. mopsIOK OIIEHKH
pe3yInbTaTa; PE3YIIbTAaTOB pelleHus 3a1a4
V02.3. ouleHnBaTh pe3ysIbTaThl PELICHMS 3314 npodeccnoHanbHON
npodecCHOHATLHON e TETbHOCTH; JESTeNbHOCTH;

OK 3. V03.1. npuHUMAaTh peIIeHNs B CTAHJAPTHOU 303.1. anropuT™Mbl NIPUHATHSA
po(heCCHOHANBHON CUTYallud U OTPEIeIATh penieHus B mpogeCCHOHAIBHBIX
HEOOXOMMBIE PECYPCHI; CTaHIAPTHBIX CUTYaIHSIX;
V03.2. npuHUMaTh peneHus B HeCTaHAapTHON 303.2. anropuT™Mbl MPUHATUA
npo¢ecCHOHAIBHON CUTYallul U ONPENENATh peleHus B Ipod)ecCHOHAIBHBIX
HEOOXOMMEBIE PECYPCHI; HECTAaHJAPTHBIX CUTYAIHSIX;
Y03.3. omleHUBATh PE3YNHTAT U MTOCIEICTBUS
CBOMX JEHCTBUI1 (CAMOCTOSITENBHO WIIU C
MTOMOIIIFIO HACTABHUKA);

OK 4. Y04.1. onpenensiTh HEOOXOUMbIEC HCTOYHUKU 304.2. mpuemsI

MHQOPMAIIH;

VY04.2. BeigensTh Hauboee 3HaUuMoe B
U3y4aeMOM MaTepHalie U CTPYKTYPHPOBATh
MOJTy9aeMyt0 HHPOPMAIIHIO;

Y04.3. opopMIIsATh pe3yabTaThl MOUCKA
uHQOpMaIH

CTPYKTYpUPOBaHUS
nHpOpMaLnH;

304.3. dopmar opopmiteHHS
pe3yJIbTaTOB MOMCKA
nHpOpMaLUH




OK 5. V05.1. ucnonp3oBath cpeacTBa nHGopmanuonno- | 305.2. cnenuann3upoBaHHOES
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH [UISI pellIeHUus] | mporpaMMHOe o0ecrieueHre B
npodecCHOHANBHBIX 3a71ay; npodeccnoHaNbHON
V05.2. uconp30BaTh CIICAATH3UPOBAHHOE JIESTEeITLHOCTH;

MIporpaMMHOE 00eCTICUCHNE; 305.1. coBpeMeHHBIE CPEICTBA U
VY05.3. mposiBIATE KyJABTYpY HHPOPMATIOHHOH ycTpoiicTBa HH(pOpMaTH3aLWHU U
0e30MacHOCTH; MOPSIIOK X NPUMEHEHHUS;

OK 6. V06.1. paboTaTh B KOJUICKTUBE U KOMaH/IC; 306.1. OCHOBHBIC ITPUHITUTIEI
VY06.2. B3aMOAEHCTBOBATE C KOJUIETaMHU, paboTHI B KOJIJICKTHUBE;
PYKOBOJICTBOM, MOTPEOUTEISIMU B X0OJI& 306.3. criocoObl pa3pelieHus
podeCCHOHATEHON IEeATeIFHOCTH KOH()JIMKTOB B
Y06.3. IposBIATH TOJEPAHTHOCTH B PO eCCHOHATTEHOM
npodecCHOHAILHON e TEbHOCTH; JeSITEIbHOCTH;

OK7. ¥.07.1. pacupenensiTe 00s13aHHOCTH B KOMaH/IE; 307.1. anropuT™MBbl U IPUHIIUIIBL
Y07.2. BBIOUpaTh ONITUMAIBHBIE CIIOCOOBI, paboTHI B KOMaH/IE;

TIPUEMBI U METOJIBI peteHus nmpodeccuonanpubx | 307.5. crmocoOb! yaydmeHus
3a7a4 KOJJICKTHBOM HMCIIOJIHUTENEH; JOCTUTHYTBIX PE3YJIbTaTOB;
Y07.3. KoopAMHUPOBATH paOOTy WICHOB KOMaHIbI

B TIPOIIECCE BHITIOTHEHUS PO ECCHOHABEHBIX

3a7a4 B UBMCHSCMBIX YCJIOBUAX,

OKS. V08.3. 0co3HaHHO TIAHHPOBATh MOBBIIIEHNE 308.1. myTH cTaHOBIEHUS
KBaJTU(UKAINY; CHEINATUCTA U Pa3BUTHA
V08.2. onpeaenaTh U BEICTPAUBATh TPACKTOPHU JUYHOCTH,;
npo¢eCCHOHANTBLHOTO PAa3BUTHSI U 308.3. kpyr npodeccHoHaTBHBIX
camMo00pa30BaHMs; 3an1a4, mpoeCCHOHANBHOTO H

JUYHOCTHOTO Pa3BUTHS;

OK 9. Y09.1. HaxonuTh 1 aHanu3upoBaTh HHPopMauio | 309.1. BO3MOXKHEIE
B 00JIACTH MHHOBAIIUH B MPO(ECCHOHATBHON HaIIpaBJICHUA Pa3BUTUSA
JIeSTEIbHOCTH; poheccCHOoHaIbHON OTPACIIH;
Y09.2. mmaHnpoBaTh COOCTBEHHBIE NEHCTBUS B 309.3. meTonabl paboTHI B
YCJIOBHSIX 4aCTOM CMEHBI TEXHOJIOTHH B npoQecCHOHATEHON M CMEKHBIX
po(heCcCHOHATBHON EeATENbHOCTH cdepax;

2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUTJIAHBI

2.1 O0bem y4eOHOM AUCHHMILINHBI M BUAbI Y4eOHOH padoThl

Buj yue6Hoii padoThl Oo0bem yacoB
MakcumajibHas yyeOHasi HATPy3Ka (Bcero) 117
O0s3aTesIbHAsE Ay IMTOPHAsA y4eOHas Harpy3Ka (Bcero) 78

B TOM YHCIIE!

JEKLINHU, YPOKH 46
MPaKTUYECKUE 3aHSTHS 22
T1a00paTOpHBIE 3aHSTHUS 10
KypcoBasi paboTa (IIpoeKT) He

npeoycmMoOmpeHo

CamocrosiTesbHast padora 39

dopma NpoOMEKyTOUHON aTTeCTalluu — Ough.3auem
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2.2 TemaTn4eckuid IJIaH U coacpiKaHue y‘leﬁl—l()ﬁ AUCHHUIIINHBI «MaTepuaJIOBe):[eHne»

HaumeHoBaHue Coaeprxanue yued0HOro MaTepuaJia, JIaGopaTopHble U MPaKTUYeCKHe padoThl, caMocTosATeIbHAass | O0beM yacoB Koapl
Pa3esioB U TeM padoTa ody4yarommxcsi, KypcoBasi padoT (IpoeKT) KOMIleTeHIMii/ocBa
HBaeMbIX
3J1eMEHTOB
KOMIIETeHIH I
1 2 3 4
Paznen 1. CTpoeHne M KPUCTALIM3AIUS MEeTAJJIOB OK/IIK
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 4
AtomHO-KkpHcTaT- |1 |Ompenenenne atoma. CtpoeHne atoma. THUIIBI KpUCTANTHYECKHX peméTok. CBOMCTBa METAIIIOB U 4 OK1, OK5
JIHYeCKoe CTPOCHUE CIJIaBOB V01.1,¥01.2,¥01.3
MEeTaJLJIOB 301.1,301.3
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 4
Kpucramnmzaumsa |1 |CymHocTs KpucTammnianui. GakTopsl, BIUSIOMINAE Ha pa3Mep U GopMy 3epHa. 2 OK1, OK5-V01.1,
METAJJIOB vV01.2,¥01.3
301.1,301.3
K 4.3Y1, V2,34
11K 4.4 ¥1,Y4,34,35
JlaGopaTopHbIe paGoThI 2
1 |HaGiro/ieHue ¢ IOMOIIBI0 OHOJIOrMYEeCKOT0 MUKPOCKOIIA 33 KPUCTA/IM3alluel U3 pacTBOpa COJIH. 2 OK1, OK5
Y01.1, ¥01.2,¥01.3
301.1,301.3
K 4.3- Y1, ¥2,34
11K 4.4-Y1,¥4,34,35
Paznea 2. MeTtoabl HCCJICAOBAHUS M MCIIBITAHNSA METAJLJIOB H CIIABOB
Tema 2.1. Coaepxanue y4e0HOro MaTepuaJia 6
MeToasl 1 |Makpockonuueckuii aHan3. MUKPOCKOTTMYECKUH aHAJIH3. 2 OK 1, OK5
HCCJIed0BaAHUS V01.1,¥01.2,¥01.3
CTPYKTYPBbI METAJIJIOB 301.1,301.3
H CIIJIABOB IIK 4.3- V1, V2,34
JlaGopaTopHblie padoThbl 4
1 |Makpockonuieckuii aHaJIn3. BhIsIBIeHNE JIMKBAIIMH CEePBI. 2 OK 1, OK5
2 |IIpuroTtoBieHne MUKpOLLIH(OB. 2 ¥01.1, ¥01.2,¥01.3
301.1,301.3
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1K 4.3-V1,¥2,34

Tema 2.2. Cojaepixanue yueOHOr0 MaTepuaJia 2
®usuyeckue meroasl |1 | Hepaspymarorize MeTopI HCCIEAOBAHUS M KOHTPOJIS Ka4eCTBA METAJIOB. 2 OK 1, OK5
HccJeT0BaHus V01.1,¥01.2,¥01.3
CTPYKTYPbI METAJLJIOB 301.1,301.3
H CILJIABOB. I[IK 2.1 -Y3,35
K43 V1,¥2,34
[IK 4.4 -Y1,Y4,
31,35
Tema 2.3. Cojep:xaHue y4eOHOro MaTepuasa 6
Mexannyeckue 1 |WcnbITanus Mpu CTaTUYECKUX HAarpy3Kkax. McrpITaHus Ipy TUHAMUYECKUX Harpy3Kax. 2 OK 1, OK5
CBOIiCTBA METAJLVIOB H V01.1,¥01.2,¥01.3
METObI UX 301.1,301.3
HCNbITAHMSL. IIK 2.1-Y3,35
[K4.3-VY1,¥2,34
[IK 4.4 -VY1,V4,
31,35
JlabopaTopHbie padoThbl 4
1 |U3ydeHne METOANKHU U3MEpPEHHs TBEPAOCTH MeTalIoB 110 bpunemo u Poksemty. 4 OK 1, OK5
Y01.1, ¥01.2,¥01.3
301.1,301.3
MK 2.1-¥3,35
[K4.3-VY1,¥2,34
[IK 4.4 -VY1,V4,
31,35
Paznen 3. OcHOBBI TEOPHH CIJIABOB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJa 6
Oomas 1 | XapakreprucTuka OCHOBHBIX (a3 B cruiaBax. [lyTu ynpodHeHHs cTajeil U CIIaBoB 2 OK 1, OK5
XapaKTepuCcTHKA ¥01.1, ¥01.2,¥01.3
MeTa/UTHYEeCKUX 301.1,301.3
CILIABOB. IIK 2.1-Y3,35
[IK4.3-VY1,¥2,34
K 4.4 -VY1,Y4,
31,35
IIpakTH4eckue 3aHATHSA
1 | AuarpamMma COCTOSIHUSI CILUIABOB OK 1, OK5

12




y01.1, ¥01.2,¥01.3

301.1,301.3
1K 4.3, 11K 4.4
Tema 3.2. Coaeprxanue yueOHOro MaTepuaJia 12
JuarpamMmmel 1 |lnarpaMMbl COCTOSIHUS CILIABOB C HEOTPAHUYCHHON U OTPAaHUYCHHON PaCTBOPUMOCTHIO 2 OK 1, OK5
COCTOSIHMSI CILJIABOB KOMITOHEHTOB B TBEPIOM COCTOSHUH. J{HarpaMMBI COCTOSTHUS CIIAaBOB C XUMHUYECKUM COCIHMHCHHEM, Y01.1, ¥01.2,¥01.3
JABYXKOMIIOHEHTHBIX 3BTEKTUYECKUM U 3BTEKTOUAHBIM MPEBPALIEHUEM. 301.1,301.3
CHCTEM. 1IK4.3V1,¥234
IIpakTHYeckue 3aHATHS 6
1 |[locTpoeHre auarpaMM COCTOSIHUS CILIABOB C UCIOJF30BaHUEM METOJIa TEPMUYECKOTO aHaN3a. 4 OK 1, OK5
¥01.1, ¥01.2,¥01.3
301.1,301.3
2 |Pemenue 3aad 1o quarpaMMamM COCTOSTHUSI TIBYXKOMIIOHEHTHBIX CHCTEM. 2 1K 2.1-¥3,35
[IK4.3-V1, V2,34
K 4.4 -VY1,Y4,
31,35
[IK 2.6 -Y¥4,34
1K 3.9- ¥2,¥3,34
CamocTtosiTesqibHasi padoTa 00y4Yalommxcs 4
1 |KontponbHas paboTa - pelienne 3a1a4 1o AuarpaMMaM COCTOSIHUS CIIJIaBOB IBYXKOMITOHEHTHBIX 4 OK 1, OK5
CHUCTEM. V01.1,¥01.2,¥01.3
301.1,301.3
IK 2.1-¥3,35
[IK4.3-VY1,¥2,34
K 4.4 -VY1,Y4,
31,35
[IK 2.6 -Y¥4,34
INIK 3.9- ¥2,¥3,34
Paznen 4. 7KeJ1e30yraepoaucTbie CIJIaBbl
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa 10
JAuarpamma 1 | Inarpamma coctosiHus « XKeneso-niemeHTUT ». Jluarpamma cocrosiaus «XKeneso - yriaepom» 2 OK 1, OK5
COCTOSIHHUS V01.1,¥01.2,¥01.3
JKeJ1e30yT1epOAUCTHIX 301.1,301.3
CILJIABOB. IIK 2.1-Y3,35
[IK4.3-V1,V2,34
[IK 4.4 -VY1,V4,
31,35
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K 2.6 -¥4,34
1K 3.9-¥2,¥3,34

AKTHYCCKHUEC 3AaHATHUSA

MuxkpoaHanu3 yriaepoauCThIX CTajei.

N -

Mukpoananus OeJbIX 4yI'yHOB B PABHOBECHOM COCTOSIHUH.

OK 1, OK5

y01.1, ¥01.2,¥01.3
301.1,301.3

K 2.1-¥3,35

K 4.3-VY1,¥2,34
[IK 4.4 -V1,V4,
31,35

K 2.6 -¥4,34

11K 3.9- ¥2,¥3,34

CamocTosiTesibHAs padoTa 00y4yaromuxcst

TN

1

KonTponbHas pabora. Pemenne 3aad Ha TOCTpOeHHE KPUBBIX OXJIAXKIEHHUS (HArpeBa) W aHaIH3

[IPEBPALLECHUM, TPOUCXOIAIIUX B CTAISAX U UyT'yHaX.

OK 1, OK5
V01.1, V01.2,01.3
301.1,301.3
TIK 2.1-V3,35
MK43-V1,V2,34
MK 4.4 -V1,V4,

31,35

TIK 2.6 -V4,34

TIK 3.9- V2,V3,34

Tema 4.2.
Bausinue yriepoaa,
NMOCTOAHHBIX
npumMeceii u
JIETHPYIOLIHAX
3JIEeMEHTOB Ha
CBOliCTBa CTAJIM.

Coaepxanue y4eO0HOro0 MaTepuaJia

1

Knaccudukanus yriepoaucTeix crajei

OK 1, OK5
V01.1, V01.2,01.3
301.1,301.3

TK 2.1-V3,35
MK43-V1,V2,34
MK 4.4 -V1,V4,
31,35

TK 2.6 —V4,34

CamocTosiTeibHAasi padoTa 00yYalouuxcs

ol

1

KOHTpOHI)Haﬂ pa60Ta. Onumure BIMSIHUC JICTUPYIOIIHUX D3JICMCHTOB Ha CBOICTBA CTalH U

pacmudpyiite MapKku JETUPOBAHHBIX CTaJel

OK 1, OK5
¥01.1, ¥01.2,¥01.3
301.1,301.3
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K 2.1-¥3,35
[IK4.3-VY1,¥2,34
[IK 4.4 -V1,V4,
31,35

IIK 2.6 -Y4,34

1K 3.9-¥2,¥3,34

Tema 4.3.
YyryHsbl.

Conep:xanue yueOHOro MaTepuaJia

»

1 CCpI)Ie, BBICOKOIIPOYHBIC, KOBKUC YYT'YHBI.

OK 1, OK5
¥01.1,¥01.2,¥01.3
301.1,301.3

K 2.1-¥3,35
[IK4.3-V1,92,34
[IK 4.4 -V1,V4,
31,35

[IK 2.6 —-¥4,34

11K 3.9- ¥2,¥3,34

IIpakTHyeckue 3aHATHSA

o

(BN

MukpoaHanu3 cepbliX, BBICOKOIPOYHbBIX, KOBKUX YyT'YHOB.

OK 1, OK5

¥01.1, ¥01.2,¥01.3
301.1,301.3

K 2.1-¥3,35

K 4.3-VY1,¥2,34
[IK 4.4 -V1,V4,
31,35

IIK 2.6 -¥4,34

I1IK 5.3 -¥4,33

CamocTrosiTeqibHasi pad0oTa 00y4alOIMXCs

Konrponbnas pabora

OK 1, OK5

V01.1, V01.2,Y01.3
301.1,301.3

TK 2.1-V3,35
MK43-V1,V2,34
MK 4.4 -V1,V4,
31,35

TK 2.6 -V4,34

TIK 3.9- V2,V3,34

Tema 4.4.

Conep:xaHnue yueOHOro MaTepuaJa
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OcHOBBI
TepMHYECKOM

00padoTKM CIJIABOB.

OTKHT ¥ €ro Ha3HAUYeHHeE. 3aKajKa CTaIM, CIIOCOObI 3aKaNIKH.
OTITyCK CTaJld ¥ €r0 BHJIBI.

OK 1, OK5

Y01.1, ¥01.2,¥01.3
301.1,301.3

K 2.1-¥3,35
[IK4.3-VY1,¥2,34
[IK 4.4 -VY1,V4,
31,35

K 2.6 -¥4,34

I1K 5.3 -¥4,33

Paznea 5.

KoHcTpyKIIMOHHBIE MAaTEPHAJIBI.

Tema 5.1.
KoHcTpykuuonssbie
cTaJim o01ero
HA3Ha4YeHmus.

Conep:xanue yueOHOro MaTrepuaJia

1

KoHcTpykimonHsle yriaeponucTsie cTainu. M3HococTolikue cTanu

OK 1, OK5

V01.1, V01.2,Y01.3
301.1,301.3

TIK 2.1-V3,35

MK 4.3 - V1, V2,34
K 4.4 - V1,V4,
31,35

TK 2.6 -V4,34

TK 5.3 -V4,33

Tema 5.2.
JlerupoBaHHbIE
CTaIH.

Conep:xanue yueOHOro MaTepuaJa

1

Knaccudukanus nerupoBaHHBIX cTajeld. BiusHue Ierupyomumx 2JIeMeHTOB.

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

IK 2.1-Y3,35

MK 4.3 - V1, V2,34
K 4.4 -V1,V4,
31,35

TK 2.6 —V4,34

TK 5.3 -V4,33.

Kopposuonnocroiikue ctanu. XnaIoCTOMKUE CTalu

OK 1, OK5

Y01.1, ¥01.2,¥01.3
301.1,301.3

K 2.1-¥3,35

K 4.3-VY1,¥2,34
[IK 4.4 -VY1,V4,
31,35
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K 2.6 -¥4,34
1K 5.3 -¥4,33

IIpakTHYecKkHue 3aHATHS

[

MI/IKpoaHa,HI/IS JICTUPOBAHHBIX CTaJeH.

N

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

TK 2.1, ¥3,35

TK 3.1-Y2,32,34
TK 4.3- V1, V2,34
TK 4.4 V1,V4,
31,35

TIK 2.6- V4,34

TK 3.9 - V2,V3,34

2 OmpezeneHue BUIOB CTANICH IO MapKUPOBKE.
Bb100p Mapku JTeTHpOBaHHBIX CTallel ISl IeTaliei B 3aBUCHMOCTH OT yCJIOBUH UX PaOOTHI.

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

TK 2.1, Y3,35

TIK 3.1-Y2,32,34
K 4.3- V1, V2,34
TK 4.4 V1,V4,
31,35

TIK 2.6- V4,34

MK 3.9 - V2,V3,34

CamocTrosiTesqibHasi pab0Ta 00y4alOIIMXCS

10

BrImomHUTE MpakTHYecKoe 3a/1aHue TI0 BEIOOPY MapKH JETHPOBAHHON CTaJIM B 3aBUCHMOCTH OT YCIIOBHI

uX paboTHI
Kontponbnas pabora.

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

MK 2.1, V3,35

TK 3.1-Y2,32,34
MK 4.3- V1, Y2,34
MK 4.4 V1,4,
31,35

TK 3.9 - V2,V3,34

Pa3znea 6.

HNHcTpyMeHTAIbHBbIE CTAJIN U TBEpAbIE CIIABBI.

Tema 6.1.
Knaccupuxanus
HHCTPYMEHTAJIBHBIX

Conep:xanue yueOHOro MaTrepuaJia

N

1 |TpeboBanuss K HWHCTPYMCHTAIbHBIM
WHCTPYMEHTAIBHBIX CTaJICH

CTalsIM, YCJIOBHA WX OKcIutyaraumu. Kiaccndukanms

OK 1, OK5
Y01.1, ¥01.2,¥01.3
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CcTaJIel U CILIABOB.

301.1,301.3

TK 2.1, ¥3,35

TK 3.1-Y2,32,34
MK 4.3- V1, Y2,34
TK 4.4 V1,V4,
31,35

Tema 6.2.
Crauam 115 pexxyniero
U LITAMIIOBOIO
HHCTPYMeEHTA.

Conep:xanue yueOHOro MaTrepuaJia

1

Cranmm ansg  pexyllero HHCTpyMEHTa

C HH3KOH TEIUIOCTOMKOCTBIO

MIPOKAIIMBAEMOCTHI0, ObIcTpopexymue ctany. [lITammnosble cTanu

u

HOBBIIIEHHON

OK 1, OK5
V01.1, V01.2,01.3
301.1,301.3

TK 2.1, V3,35

TIK 3.1-V2,32,34
K 4.3- V1, Y2,34
K 4.4 V1,V4,
31,35

TIK 3.9 - V2,V3,34

CamocTosiTeibHast padoTa 00yyalonuxcs

1

Konrponbnas pabota

OK 1, OK5

¥01.1, ¥01.2,¥01.3
301.1,301.3

K 2.1, ¥3,35

IIK 3.1-¥2,32,34
K 4.3-V1, V2,34
[IK 4.4 ¥1,V4,
31,35

1K 3.9-¥2,V3,34

Tema 6.3.
Koppo3us meraios
H CILIABOB.

Conep:xanue yueOHOro MaTepuaJa

1

KOppO3I/I$[ MCTAJJIOB U CILJIAaBOB.

OK 1, OK5

V01.1, V01.2,Y01.3
301.1,301.3

TK 3.1-Y2,32,34
MK 4.3- V1, Y2,34
TIK 4.4 V1,4,
31,35

MK 3.9 - V2,V3,34
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(o]

CamocTosiTeJIbHAasi padoTa 00y4Yalouuxcst

o

Pemute TecT 1o mpoiiIeHHOM Teme OK 1, OK5
Pemnte kxeiic — 3agauy vV01.1, ¥01.2,Y01.3
301.1,301.3

MK 2.1, V3,35

K 4.3-Y1,¥2,34
K 4.4 V1,4,
31,35

MK 3.9-VY2,¥334

Paszpnen 7. Hogble MeTaL/IMUECKHE MATEPHAJIbI.

Tema 7. Copep:xanue yueOHOro MaTepuaJia 2

Kommnosuuuonnsie |1 |OO0mass xapakTepucTHKa KOMIIO3WIIMOHHBIX  MarepHalioB. BONOKHUCTBIE  KOMITO3UIIMOHHEIE 2 OK 1, OK5
MaTepHuaJibl. MaTepHabl V01.1,¥01.2,¥01.3

301.1,301.3

K 2.1, ¥3,35

I1IK 3.1-¥2,32,34

IIK 3.9-¥2,V3,34

1K 4.3- V1, ¥2,34

[IK 4.4 ¥1,V4,

31,35

Paznen 8. I{BeTHBIE METAIBI U CILJIABBI.

Tema 8.1. Cogaeprxanue yueO0HOro MaTepHuaJia 2

Menp u eé ciiiaBbl. | Jlarynu. bponssl. 2 OK 1, OK5

V01.1, ¥01.2,Y01.3
301.1,301.3

K 2.1, ¥3,35

IIK 3.1-¥2,32,34
K 4.3-V1, V2,34
1K 4.4 V1,4,
31,35

N

Tema 8.2. Conep:xanue yueOHOro MaTepuaJa

AJIOMMHUA ¥ ero |1 | ATIOMHHHWN 1 €70 CIIIABEL 2 OK 1, OKS5
CILJIABBI. VO01.1, Y01.2,¥01.3

301.1,301.3

K 2.1, ¥3,35

11K 3.1-Y2,32,34
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K 3.9-V2,V3,34
K 4.3-V1, V2,34

Tema 8.3.
Cni1aBbl HA OCHOBE
THTaHA.

Conep:xanue yueOHOro MaTepuaJia

ol

1 | TutaH ¥ ero crjiaBbL.

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

TK 2.1, 3,35

TIK 3.1-V2,32,34
TK 4.3- V1, V2,34
TIK 4.4 V1,V4,
31,35

CamocTosiTesibHAs padoTa 00y4yaromuxcst

1 |KonTponbHas paborta PacimdpoBka Mapok HBETHbIX MeTaiuioB. OTBET HA BOIMPOCHI.

OK 1, OK5
V01.1, V01.2,01.3
301.1,301.3

TK 2.1, Y3,35

TK 3.1-Y2,32,34
TK 3.9 - V2,V3,34
MK 4.3- Y1, Y234
K 4.4 V1,4,
31,35

Paznen 9.

IlnacTuyeckne Macchl 1 HEMeTAJLIHYECKHE MaTepuaJbl.

Tema 9.1
IlnacTMacchl

Conep:xanue yueOHOro MaTepuaJa

1 |O6mas xapakTeprucTHKa TIACTHYECKAX Macc

OK 1, OK5

V01.1, V01.2,01.3
301.1,301.3

TK 2.1, ¥3,35

TK 3.1-Y2,32,34
TK 3.9 - V2,V3,34
K 4.3- V1, V2,34
TIK 4.4 V1,V4,
31,35

Bcero (MakcumMaibHasi yueOHast HAarpy3Ka):

117
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3 YCJIOBUSI PEAJIM3AIIMA YYEBHOM TUCIUTIJIAHBI
3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne
Jlnst peanmu3anl porpaMMbl yu4eOHOM AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE CleUabHbIC

IIOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOTO MOMEIIeHU ST

OcHalleHHe ClenuaJbLHOr0 MoMeIeHus

JIaGoparopus
MarepuanoBeaeHus

Mukpockon — MeTaiorpa@UyuecKuid,  MHUKPONLTU(BI,  MOJEIH
KPUCTAJUTMYECKUX PEIICTOK, ETATH MAIIHH, PEXKYIIHA U TOUNITBHBINA
WHCTPYMEHT; MYy(QelbHbIE HarpeBaTeNbHBIC MMEYH, NLTU(OBAIBHO-
MOJIMPOBANILHBIA CTaHOK, TBepaoMepwl: «bpunems» «Poksemiay,
TOYMJIO HAXKJIAUHOE

TTomerenue mis
CaMOCTOSITENIbHON PabOTHI
00yJaroIuxcst

[Tepconanpnabie KOMITBIOTEPHI ¢ TakeToM MS Office, BbIXo0M B
WHTEepHEeT U C TOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeNnbHyI0 Cpely YHUBEpCUTETA

[Tomemenne 1t XpaHeHHsI U
pOPUITAKTUIECKOTO
oOciykuBaHHs y4eOHOTO
o0opymoBaHUs

Ikadwl, cTammaku A XpaHEeHUs J1abopaTOPHOTo 000PYAOBaHUS,
WHCTPYMEHTOB M PACXOJIHBIX MaTepUaIOB

3.2 YueOHo-MeTOANYeCKOEe H HH(OPMAIHOHHOE 00ecniedeHHe Pean3aliii MPOrpaMMbl

OcHOBHbIE HCTOYHHKH:

1. JlaBbimoBa, M. C. MarepuanoBenenue [DneKTpoHHBIH pecypc]| : ydeOnoe mocobue / U. C.
HaeeinoBa, E. JI. Makcuna. - 2-¢ m3n. - Mocksa: UL PUOP, Uuadpa-M, 2016. - Pexum nocryma:
https://new.znanium.com/read?id=277369. — 3aru. ¢ ’3kpaHa.

2. Yepenaxun, A. A. MartepuanoBenenue [DnekTpoHHbIH pecypc] : yaeonuk / A.A. YepenaxuH. —
Mocksa: KYPC, Undpa-M, 2017. — 336 c. — (Cpennee nmpocdeccuonansnoe odpasoBanue). - Pexum
nocryma; https://new.znanium.com/read?id=38506. — 3aru. ¢ 9kpaHa.

I[OHOJ'IHI/ITEJIBHI)IG HCTOYHUKHU:

1. MarepuanoBe/ieHuE M TEXHOJIOTHS MaTepuajoB [DJIEKTPOHHBIN pecypc] : ydeOHoe mocobue /
nox pen. A. U. BareimeBa u A. A. CmonbkuHa. — MockBa: Undpa-M, 2018. — 288 c. - Pexum
nocryma: https://new.znanium.com/read?id=304022. — 3ar. ¢ 3kpaHa.

2. Cedepos, I'. I'. MarepuanoBenenue [DnexTponHblii pecype] : yueonuk / I'. I'. Cedepos, B. T.
baruenkos, I'. I'. Cedepos, A. JI.domeHnko; moa pea. KaHa. TeXH. Hayk, jnou. B. T. batuenkoBa. —
Mocksa: Uadpa-M, 2019. — 151 c¢. — (Cpennee npodeccuonaibHoe oopazoBanue). - Pexxum gocrymna:
https://new.znanium.com/read?id=340167. — 3aru. ¢ skpaHa.

Hepuonnqecmle H3TaHUA:

1. Matepuanosenenue — ISSN 1684-579X.

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypenl:

MS Windows 7 (moxmucka Imagine Premium) | 1-1227 or 08.10.2018 11.10.2021
MS Windows 7 (moamucka Imagine Premium) ’%778221310; 27.07.2018
MS Windows 7 (moamucka Imagine Premium) ’%058221810; 20.05.2017
MS Windows 7 (moamucka Imagine Premium) 111-;40271.-21051? 13.07.2016
MS Office 2007 Nel35 or 17.09.2077 GeccpoyHo
e
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https://new.znanium.com/read?id=277369
:%20https:/new.znanium.com/read?id=38506
https://new.znanium.com/read?id=304022
https://new.znanium.com/read?id=340167

Kaspersky Endpoint Security mis 6usHeca- J1-1481-16 ot
CranapHbiii 25.11.2016 25.12.2017
Kaspersky Endpoint Security ms 6msHeca- J1-2026-15 ot
Cranaprabiii 11.12.2015 11.12.2016
7 Zip cBoboHO 6eccpouHo
pacrpocTpaHseMoe

NHutepHeT-pecypcesl
['ocynapcTBeHHas myOIUYHas HAydHO-TeXHHYeCKas Oubianoreka Poccuu[DnekTponuslii pecypc]. —

Pexxum nocrtyma: htt//www.gpntb.ru/,cBo6oambtit. -3ari. ¢ skpana. S3.pyc..

3.3 YueOHO-MeTOAUYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThl 00y4ar0IMXCS

CamocrosTenbHas padoTa sSBISETCS 0053aTeNbHON I Kax10oro odydatonierocs. CaMocTosITeIbHas
paboTa MOMKET OCYILECTBJIATHCS WHAMBUAYAJIBHO WM TpyNIamMM B 3aBUCUMOCTH OT ILelid, 00beMa,
KOHKPETHOW TeMAaTUKU CAMOCTOSITEIIbHON pabOThl, YPOBHS CIOKHOCTH, YPOBHS YMEHUI 00yJaronInxcsl.

KoHTponb pe3ynpTaToB BHEAyAMTOPHOW CaMOCTOSATENbHON pabOThl OCYILECTBISETCS B Iperenax
BPEMEHH, OTBEJCHHOTO Ha O0s3aTelbHBIC Y4YeOHBIE 3aHATHS W BHEAYIUTOPHYIO CaMOCTOSATEIBHYIO
paboTy oOyuarommxcsi 1Mo y4yeOHOM AMCLUIUIMHE, NPOXOAUT KAaK B IMHCbMEHHOM, TaK M YCTHOW WIIU
CMeIIaHHOH (opme, ¢ mpecTaBICHHEM U31eNIUS UIIH IPOYyKTa CAMOCTOSATEILHOM JIESITEIbHOCTH.

B kauectBe ¢popM U METOZ0B KOHTPOJI BHEAYIUTOPHON CaMOCTOSATENIbHOW paboThl NCIOIb3YIOTCS:
IIPOBEPKA BHIIIOJHEHHOW pabOThl MpenojaBaTesieM, CEMUHAPCKUE 3aHITHsI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pabOThI, 3alllUTa TBOPUECKUX paboT U Jp.

HanmenoBanue
pa3znena/TeMsl

Or1eHOUHBIE CpeAcTBa (3aJaHus) sl CAMOCTOATEIEHOW BHEAYIUTOPHON paOOTHI

Tema 3.2. luarpamMmsl
COCTOSTHHUSI CILUIAaBOB
JIBYXKOMITOHEHTHBIX

CHCTEM.

1) Tekcr 3aganus: KourpouanHas padora. CoriacHo 3agaHus CBOErO BapuaHTa: 1) H3y4HWTh
ycJI0BUs pabOTHl 33JaHHOM JAeTalu M TpeOOBaHMUs, NPEAbsBIIEMble K Hell; 2) BbIOpaTh MapkKy
CTaJIM JUIsI U3TOTOBJICHUS 3aJaHHON JeTalH, U3yYUTh €¢ XMMUYECKUH COCTaB M MEXaHHYEeCKUe
CBOWCTBa; 3) pa3paboTaTh B 3aBUCHUMOCTH OT YCJIOBHIl pabOThI JeTaiv, HCOOXOIMMBIA BUI U
PEXUM TEPMHUYECKOM HIIM XUMHKO-TEpMHYECKOI 00paboTku; 4) 1aTh 000CHOBaHHE BBIOPAHHOTO
BU/Ia U pexrMa 00paboTKH JeTa.

Ne Bapuanra Ne 3amaun Ne BapuanTa | Ne 3agaun
1 1,6,15 16 7,14,5
2 2,7,14 17 8,10,3
3 3,8,13 18 9,11,7
4 4,912 19 10,5,13
5 5,10,15 20 11,9,1
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 49,12
14 14,6,9 29 5,10,15
15 15,4,10 30 3,9,14

IIpumep pemeHusi THIOBOI 3a1a4H 110 BBIOOPY CIJIABOB M PE:KMMOB TepM00OpadoTKH
3anaua. 3aBoJ UMeeT cTallb AByX Mapok: 45 u 20XH3A, 3 KOTOpBIX MOKHO U3TOTOBUTH Ball
quamerpoM 70 MM 11t pabOTHI ¢ OOJIBIIMMHU HArpy3KaMH.
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РП%20ОП%2004.docx

Kakyto u3 craneii cneyeT NpUMEHHUTD JJIsl K3TOTOBIICHUS Bajla, €CITU CTANIb JOJDKHA UMETh
npenen Tekydectu He Hbke 740 MITa?

Pemenue.

Xumuueckuii cocraB crajiu ,%

Cranb C Mn *Sij 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 cormacHo I'OCTy B cocTOSIHMM TOCTaBKH (IOCI€ IHPOKAaTKH U OTXKHIra) HUMEET
TBepaocTs He 6onee HB 207. [Ipu tBepaoctr HB 190—200 cranbs uMeeT mpeaent MpoYHOCTH He
Bhime 588—608 MIla. IIpenen Texydectu cranu 45 He npessiniaet 265—314 MIa.

Cranb 20XH3A cornmacio 'OCTy B cocTosiHMM NMOCTaBKH (TIOCIIE MPOKATKH U OTXKUTA) UMEET
TBepmocTh He Oonee HB 250. TIpenen mpounoctu He mpessbimaet 735 MIla 1 MOXeT ObITh HHXE
588 MIla mns mmaBok ¢ Ooyiee HU3KOW TBEpHOCTHIO. IIpemen TeKydecTH CTaial HE MPEBHIMIACT
343— 392 MIla.

Taxum 00pa3zoM, st TOTyYESHHUS 33AaHHOTO TIpeesia TeKY4eCTH Bal He0OXOJMMO TTOIBEPTHYTh
TepMHU9IecKoil 0OpaboTke.

Jlis Takoro OTBETCTBEHHOTO W3AEIHSA, KaK BaJl ABHIATelNs, MOJOMKH KOTOPOTO HApyIIaioT
paboTy ManIuHbI, HEOOXOIMMO MPUMEHHUTH CTaJlb KauecTBEHHY0. CTasb 45 OTHOCHUTCS K KIIacCy
KadecTBeHHON yriepomucto, a crtamp 20XH3A — Kk Kiaccy BBICOKOKa4eCTBEHHOMU
nerupoBaHHod. OnHm cogepxatr coorBerctBeHHo 0,42—0,50 u 0,17—0,23% yruepoma u
MPUHUMAIOT 3aKalKy. /[ MOBBIMIEHHMS MPOYHOCTH MOXKHO MPHUHUMATh HOPMAaIM3aLUI0 WU
3aKaJIKy ¢ BBICOKHUM OTITYCKOM.

Tak xak Bal ABHUraTtess BOCIPUHUMAET B paboTe TMHAMHUYECKHE HAarpy3KH, a Takke BUOpalHio,
Goutee 1enecooOpa3Ho MPUMEHNTD 3aKAJIKY M OTITYCK.

ITocme 3akanku B Boxe yriepoaucras cTaiab 45 moiydaeT CTpyKTypy MapTeHcura. OmHako
BCJICICTBHE HEOONBIIONH MPOKAIMBAEMOCTH YTJICPOJUCTOW CTalM 3Ta CTPYKTYpa B H3AENUSIX
nuamerpom Oonee 20—25 Mu oOpasyercsi TONBKO B CPaBHHUTEIHHO TOHKOM ITOBEPXHOCTHOM
cioe TommuHoM 2—4 wmM. [locnenyromuil OTHYCK BBI30OBET IPEBpPALIEHHUE MapTEHCUTa H
TPOOCTHTA B COPOUT TOJHKO B MOBEPXHOCTHOM CJIO€, HO HE BIMSET Ha CTPYKTYpy M CBOWCTBA
nepinTa U Qeppura B OCHOBHOM Macce m3neius. Copour ormycka obiamaeT 0oJjiee BHICOKUMHU
MEXaHHYECKUMH CBOMCTBAaMH, 4YeM (HEeppUT U MEPIIUT.

HaunOonpimme HampsokeHHs OT U3TH0a, KpPy4YeHHs M TIOBTOPHO TIEPEMEHHBIX Harpy3ok
BOCIIPHHUMAIOT HapyxXHble cjou. OIHAKO B CONPOTUBICHHWH JWHAMHYECKHM Harpyskam,
KOTOpPBIE BOCIIPUHUMAET BaJl, y4aCTBYIOT HE TOJIKO ITOBEPXHOCTHBIE, HO U HIKEJIeKAIINe CI0U
MeTaia.

Cranp 20XH3A nerupoBaHa HHUKEIEM M XpOMOM Ul MOBBILIEHUS NPOKAIMBAEMOCTH H
3akanmBaeMocTH. OHa IOJyYaeT IOcie 3aKaIKH OJHOPOIHYIO CTPYKTYPY M MEXaHHYECKHe
CBOICTBA B CEYEHUH TUAMETPOM A0 75MM.

Takum o00pa3oMm, cBOKMCTBaMH, KOTOphle oOecreyaT TpPeOOBaHMS JUIS HM3TOTOBJIEHHS Baya
nmuamerpoM 70MM It paGoTHI ¢ OOJBIMMME Harpy3kamu, obnamaeTr ctanb 20XH3A |, koTopyro
HEOO0XOIMMO HPUMEHSThH JAJISl U3TOTOBJICHHS BaJOB C COOTBETCTBYIOIIEH TEPMOAMHAMHUYECKON
o0b6paboTkoii( 3akanka ¢ 820-835 rpan. B macine u oTyck 520-530 rpan. B macie)

BAPUAHTBI 3AJJAY
1.3aBoj1 U3rOTOBIISIET KOJICHYATHIE BAJIbI TUAMETPOM 35 MM; CTaJlb B TOTOBOM M3JICTTUH JTOJDKHA
MMETH Tpefies mpodHocTH He Huxke 750 Mlla u ymapHyro BsazkocTs He Hibke 50 MIla. Kpome
TOT0, BAJI JOJDKEH 00J1aJaTh MOBBIIIIEHHON H3HOCOCTOWKOCTEIO HE IO BCEH MIOBEPXHOCTH, &
TOJIBKO B MIEHWKaX, T. €. B Y9aCTKaX, CONPSHKCHHBIX C MOIIUITHIKAMH U pabOTAIONINX HA
WCTUpPAHUE.
[MonGepure MapKy cTaim, peKOMEHAYHTE peXKUM TePMHUUECKOW 00pabOTKH BCETO Baja JUIs
MOJTYYCHUS 33JaHHBIX CBOMCTB U PEXKUM IOCIEAYIONICH TEPMUUECKON 00padOTKH,
MOBBILIAIOIIEH TBEPAOCTh TOIBKO B OTAEIBHBIX yYacTKaX MOBEPXHOCTHU Baja.
[IpuBeauTe CTPYKTYpYy M TBEPAOCTH CTATH B IOBEPXHOCTHOM CJIOE IIEHKH Bajla M CTPYKTYPY U
MEXaHWYECKHE CBOMCTBA B OCTAILHBIX yUaCTKaX.

2.CTakaHbl IWIMHIPOB MOIIHBIX JBUTATEICH BHYTPEHHETO CTOPaHMs JOJKHBI 00J1a/1aTh

23




BBICOKUM CONPOTUBJICHUEM U3HOCY Ha MOBEPXHOCTH. J[JIs MOBBILIEHUS! H3HOCOCTOMKOCTH
MPUMEHSIOT a30THPOBAHME.

[TonGepure cranb, NPUTOIHYIO UTS a30THPOBAHMS, IPUBEANTE XUMHUECKHN COCTaB,
PEKOMEHAYITE pEeXKIM TePMUIECKOH 00pabOTKU M PEKUM a30THPOBAHUS. YKaXHUTE TBEPAOCTD
MOBEPXHOCTHOTO CJIOS M MEXaHUIECKUE CBOWCTBA HU3JIEKAIIUX CIOEB B TOTOBOM H3/ENIHH.

3.CTaHKOCTPOUTEIBHBIH 3aBOJ H3TOTOBIISIET IIMTMHACIH TOKApHbIX cTaHKoB. [lInmuanenn
paboTaroT ¢ OOJIBIION CKOPOCTHIO B YCIOBUSIX MOBBIIICHHOT'O H3HOCA, TIO9TOMY TBEPJOCTh B
MOBEPXHOCTHOM cioe poibkHa 0b1Th HRC 58—62.

[TonGepure cTanb Uit U3TOTOBJICHUS LINUHEIS, PEKOMEHAYHTE PEXUM TepMOOOpaboTKH,
obecrieuynBaoIUi OJTy4eHUE 3a1aHHOI TBEPIOCTH B IOBEPXHOCTHOM CJIO€. Y KaXKHUTE
CTPYKTYpPY CTaJIM B IOBEPXHOCTHBIX CIIOSIX M B CEP/IIEBUHE IMHHAECIS, MEXaHUUECKHE CBOMCTBA
CEepALICBUHBI TIOCIIE OKOHYATEIBHON TEPMUIECKOH 00pabOTKH.

4. YepBsK peoyKTOPOB TUAMETPOM 35 MM MO>KHO W3TOTOBHTH M3 IEMEHTHPYEMOU U
HemeMeHTHpyeMoi ctaiu. [Ipenen mpoyHOCTH B CepALIEBUHE IETATH JOKeH OBITh 580—686
MITa.

Bribepute Mapky eMEHTHPYEMOH B HEIIEMEHTHPYEMOU YTIIEPOAUCTON KaueCTBCHHOM CTAIH.
O06ocHyiiTe, B KAKHX CITy4asx Leaecoo0pa3Ho MPUMEHATh HEMEHTHPYEMYIO U B KAaKUX CITydasx
— HEIEMEHTHPYEMYIO CTallb.

YKaKuTe XUMUYECKUI COCTaB, PEKOMEHAYEMBIN PEKUM XUMHUKO-TEPMUUECKON U TEPMUUECKON
00paboTKU 1 COMOCTaBbTE MEXAaHUYECKHE CBOMCTBA CTall 000OMX THIIOB B TOTOBOM H3JIEIIUH.

5.Ianern mapuupa nuamerpom 30 MM paboTaeT Ha U3rub U Cpe3 U JOJKCH 00J1aaTh BEICOKOU
M3HOCOCTOMKOCTBIO Ha TIOBEPXHOCTH M BEICOKOH BS3KOCTBIO B CEPALICBHHE.

[TonGepure yraepoaucTyro CTalb, yKaXXUTE €€ COCTaB U MapKy, PEKOMEHAYHTE PeKUM XUMHKO-
TEPMHUYECKOH U TEPMHUYECKOH 00pabOTKH, YKaKUTE CTPYKTYPY, MEXaHHUECKHE CBOICTBA B
CEepALICBHHE U TBEPJOCTh Ha MOBEPXHOCTH ITOCIIE OKOHYATENIBHOM 00paboTKH. YKaxuTe
JKETIAEMYIO TOJIIINHY TBEPJOT0 MOBEPXHOCTHOTO CIIOSL.

6.Bp1OepuTe MapKy cTaiy AJIsl H3TOTOBJICHHS TOIIOPOB. JIe3BHe Tonopa He TOHKHO CMUHATHCS
WY BBIKpAILIUBATHLCS B TIpoliecce paboThl; O3TOMY OHO JIOJDKHO MMETh TBEPAOCTh B MpeJienax
HRC 50—55 na BoicoTy He 6onee 30—40 MM; ocTanbHast 4acTh TOIOpA HE MOJIBEPraeTcs
3aKajKe U uMeeT 0oJiee HU3KYIO TBEPAOCTb.

YKaxuTe XUMHYECKHUIl COCTAB CTaJIM, PEXKUM TEPMUUECKON 00paboTKH, 00eCTIeYnBaIOIIHit
YKa3aHHYIO TBEPJIOCTb, & TAKIKE CIIOCO0 3aKaJIKH, MO3BOJISIONINN MTOJYYHUTh 3TY TBEPJOCTh
TOJIBKO HA JIE3BUH TOTIOPA.

7.BriOepute MapKy CTajH JUIl H3TOTOBJICHHS NPOJOIBHBIX MU 10 AEPEBY U YKKHUTE PeM UM
TEPMUYECKOH 00pabOTKN, MHKPOCTPYKTYPY U TBEPIOCTb TOTOBOI IHJIBL

Pexume! TepMudeckoii 00paboTKu BEIOEPHUTE TaKUM 00pa3oM, YTOOKI MIPEIyIpeIuTh
JehopMalrio THJIBl IPH 3aKaJIKe U OTITyCKe, a TAKXKe 00CCIICYUTh ITOJYICHUE B CTalH BHICOKHX
YIPYTUX CBOMCTB TOCIE OTHYCKa (IHJIa JOJDKHA CIPYKHHUTBY).

8.ABTOCIIETIKH BarOHOB Ha JKEJIE3HOIOPO’KHOM TPAHCIIOPTE M3TOTaBIMBAIOTCS JIUTHIMU. JIis
MOBBIIIEHUS] MEXaHUYECKHX CBOMCTB OTJIMBKH TOJIBEPTalOT TEPMHUUECKOH 00paboTKe.
Bribepure MapKy cTanu 1 000CHYHTE TepMUYECKyI0 00paboTKy, eciu Ipees MPOYHOCTH
JIOJDKeH ObITh He Hike 343 MIla.

YKaXuTe CTpyKTYpY U MEXaHHUYECKHE CBOWCTBA CTAJIN TIOCIIE JIUTHSI U 1TOCIe TEPMUIECKON
00paboTKu.

9.3aBo M3roToOBIsAET 3yOUaThie Koneca auamerpoM 60 Mm 1 BbicoToit 80 MM. [Ipenen Tekydectn
JIOJDKEH OBITh He Hike 530—540 MIla.

Bribepute cranb U U3rOTOBIICHNUS 3y04aThIX KOJIEC U IIPUBEANTE COCTAB U MapKy, YUUTHIBAs
TEXHOJIOTHYECKHE OCOOCHHOCTH TEPMHUYECKON 00pabOTKH M HEOOXOIMMOCTh TIPEIOTBPATHTD
nedopManrio 1 00pa3oBaHKe TPEIIUH MPU 3aKaJIKe.

PexomeHyiTEe peKUM TEPMHUUECKON 00pabOTKH U YKAXKUTE MEXaHUYECKHIE CBOHCTBA B TOTOBOM
COCTOSIHUH.

10.MHoOTHE H3MepHUTENbHBIE HHCTPYMEHTHI IIOCKOH (hOpMBI (1abI0HBI, THHEWKH,
IITaHT€HIUPKYJIN) U3TOTOBIISIOT U3 JINCTOBOM CTallM; OHU JIOJDKHBI 00J1a1aTh BEICOKOH
M3HOCOCTOMKOCTBIO B pabounx KpoMkax. [IpuBenure pesxumbl 00paboTKH, oOecrieunBaromei
MOJYYSHHE STHX CBOWCTB, €CIM MHCTPYMEHTHI M3TOTOBIISIOT OOJIBIIMMH MapTusiMu 13 Craneit 15
u 20.
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11.Be1GepuTe MapKy CTay JIJIsl U3TOTOBJICHUS pabovHx KoJiec IeHTpoOe)HOTo Hacoca. Paboune
KoJIeca TOJDKHBI 00J1a71aTh BEICOKOW KOPPO3UOHHOM CTOHKOCTEIO, YKaKuTe pexnm T. O. u
MeXaHHUYEeCKHe CBOICTBA KOJIEC B TOTOBOM COCTOSIHHH.

12.Br1GepuTe MapKy CTaJIH JJIS H3TOTOBIICHUS TA€YHOTO KITF0UA M YKAKUTE PEKUM
TepMOOOPaOOTKH M TBEPAOCTH TOTOBOTO KiMto4a. Kittod He 10mKeH CMHHATHCS HIIH
BBIKPELIMBATHCS B IPOLIECCE PadOTHI, @ 9TO BO3MOXHO €ciii TBepAocTh kitoda Oyner HRC
40/50.

13.BriOepuTe MapKy cruiaBa M3 BETHBIX METAJUIOB [UISi H3TOTOBJICHUSI MOPIIHEH aBUAlMOHHBIX
JBUTATEJICH.

VYKaKUTe MEXaHHYECKHE CBOMCTBA, XUMUYECKUI COCTAB JaHHOTO CIUIaBa, YUUTHIBAs
TpeOOBaHMUS K YCIOBHUSIM PaOOTHI (BBICOKAs BA3KOCTH M MIPOYHOCTH). OOOCHYITE CBOW BHIOOP.

14.BeiGepute MapKy CTau I H3TOTOBICHUS PECCOp KEJIE3HOIOPOIKHOTO BaroHa U YKaXKHUTE
pexum T. O. 1 TBEpHOCTH TOTOBEIX Peccop.

Pexumer T. O. BeIOepuTe TakuM 00pa3oM, 9TOOBI IPEAYIIPEIUTS : AeopMaItiio peccop, a
TaKKe 00ECIICUUTh MMOJYYSHUE B CTAIH YIPYTUX CBOHCTB.

15.Be1OepuTe MapKy cTajii JUisi M3TOTOBJICHHS YEPBIYHOrO Basla peaykropa. Ban nomken
0011a1aTh BEICOKOH KECTKOCTBIO U MPOYHOCTHI0. YKakuTe pexkuM T. O. n MexaHndeckue
CBOMCTBA BaJIOB B TOTOBOM COCTOSIHUH.

Hean: Hayuurcs Ha3HauaTh NpaBUIBHBIA PEKUM 00paOOTKU JUISl ONPENICICHHOW MapKH CTaIH.
PexomMeHa11 N0 BBINOJTHEHHIO 32 JaAHHA:

[pakTHdeckoe 3aHATHE MIPEAYCMATPHBAET OOOCHOBATH BEIOOP METailIa Ul N3TOTOBICHUS
3aJaHHOM JieTai W BBIOOP BUJAA M PEeXXHMa TEPMHUYECKOH M XUMHKO-TEPMHUUYECKON 00paboOTKH,
KOTOpast 00ECIeYUT HaJEeKHOCTh JETald B YCIOBHSX SKCIUTyaTallMH, YKa3aHHBIX B KaKIOH
3agade.

Jns penienHust 3amaud HEOOXOIMMO MPEXIE BCErO ONPENENUTh MaTephal, 00Jafaromuii
CBOMCTBaMH, ONM3KMMHU K TpeOyembIM. [l 3TO# Leiu peKOMeHIyeTcs O3HAKOMHUTBCS C
Kiaccudukalmei, CoOCTaBOM M Ha3HaY€HHEM OCHOBHBIX MaTEpPHAaJIOB, UCIIOJIb3YEMBIX B TEXHHKE.

Ecnmu pns ymydimieHHs CBOMCTB BBIODAaHHOTO MaTepHaja HY)KHBl TepMHUYecKas WIN
XUMHUKO-TepMHUUEcKas 00paboTka, TO HEOOXOJUMO VyKazaTh WX PEXKHUMBI, MOJIyYaeMYyIo
CTPYKTYpYy M cBoMcTBa. [Ipy pexoMeHIalnuu pexMMOB 00pabOTKH HEOOXOANMO TaKXkKe yKa3aTh
HanOoJiee SKOHOMHYHBIE U ITPOU3BOAUTEIBHBIE CIIOCOOHI.

Hanpumep, nis neraneif, n3roToBisieMbIX B OOJIBIIMX KOJMYECTBaX, — 00pabOTKy ¢
WHIyKIIMOHHBIM HarpeBOM, ra30BYIO [IEMEHTAIMIO U JIp.; JUIA AeTaliel, paboTaronix B yCIOBUAX
MepeMEHHBIX HArpy3oK, HalpuMep s BajoB, 3yO4aThIX KOJIEC MHOTHX THIIOB, HEOOXOIMMO
pEeKOMeHI0BaTh 00pabOTKY, TOBBILAIONIYIO TIPEJEN BBIHOCIMBOCTH (B 3aBUCHMOCTH OT
PEKOMEHIYEMOM CTaIN K HUM OTHOCATCS [IEMEHTAIVs, INaHUPOBAaHKE, a30THPOBAHHE, 3aKaJIKa C
HHAYKIHOHHBIM HAarpeBoM, o00paboTka apoObio). I[lpu pemieHu:d 3amad  PEKOMEHAYETCS
MCToJb30BaTh yueOHble mocooust, [ OCTrI, cipaBOYHHUKH.

Kpurtepuu onenku:

Pa6ota BeImonHeHa 6e3 OMMO0K - OTIHIHO

He 6Gonee 2-x HeTouHOCTEH \ OMIHGOK — XOPOIIO

3-4 He3HAUUTENbHbIC OIMHOKH \ HETOYHOCTH — YIOBIETBOPHUTEIHHO

Bonee 4x ommOOK — HEY1OBIETBOPUTEIBHO.

3a ohopmiieHHe OTUETa C HApYIICHUSIMH TpeOoBaHmid — 1 Ga.

ITpu 70% (n Goiee) NpaBUILHOCTH BHINOJHEHUS BCEX 3a/laHNH J1abopaTopHO paboThl, padoTta
CUYHTAETCS BBIITOJIHEHHOM, IPU 3TOM CTYAEHTY BBICTABIIAETCS MOJIOKUTENIbHAS OLICHKA.

B ciiyuae menee 70% npaBHIBHOCTH BBITIOJTHEHHUS BCEX 3aJlaHNH, paboTa cunTaeTcs He
BBINOJIHEHHOM, IPU 3TOM BBICTABISIETCS OTPULATENbHAS OLICHKA.

2) Texcr 3amanus: [locTpoUTh KPHUBBIE OXJIAXKACHUS JKEIE30YTIIEPOANUCTHIX CIUIABOB

Henp: U3yauTh quarpaMMy COCTOSIHUS JKEJIe30yTIICPOAUCTHIX CIUTABOB, Pa300paThCs ¢
MIPEBPAIECHUSIMHU, IIPOUCXOASIIMMH B JKEJI€30YTIEPOIUCTHIX CIIJIABAX MPH MEIJICHHOM
OXJIQXKICHHH U HarPEBE, HAYYUTHCS CTPOUTH KPUBBIC HAIPEBAHUS.
PexkoMeHIaIuu 10 BHITOJHEHUIO 3aaHuU:
e  U306pasuth quarpammy coctosiuust Fe-Fe3C.
e 00603HaYUTH Pa30BbIC U CTPYKTYPHBIC COCTABIISIONINE TI0 BCEM 00acTIM JuarpaMMbl.
e JlaTh XapaKTePUCTUKY JTUHHUU M CTPYKTYPHBIX COCTABIIIONIHNX JKEJIE30YTIICPOIUCTHIX
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CILJIaBOB.
e Hanectu Ha auarpamMmy GUrypaTHBHYIO JHHHIO KOHTPOJBHOTO CIUIaBa C YKa3aHHEM
KPUTHYECKHX TOYECK.
e  Onwmcats H3MEHEHHE CTPYKTYPBI IPH MEIJICHHOM OXJIa)KICHHH KOHTPOJIBGHOTO CIIIaBa
e JlocTpouTh KPHBYIO HATPEBaHUS AJIS 3aJaHHOTO CILIABA.
e  OmnpenenuTs NPOLEHTHOE COAEPIKAHHE YIIIepoa B (ha3ax U KOIHMISCTBEHHOES
cooTHouIeHHe (a3 Mpu 3aJaHHON TeMIeparype.
e  Crnenats BBIBOJ O paboTe.
Kpurepuu onenku:
Pabora BrInosHEeHa 6e3 OIMOOK - OTIMYHO
He 6Gonee 2-x HeTOUHOCTEH \ OMIMOGOK — XOPOIIO
3-4 He3HauUTENbHBIC OMHOKH \ HETOYHOCTH — YAOBIETBOPUTEIHHO
Bonee 4x ommboK — HEYAOBIETBOPUTEIHHO.
3a opopmIiieHHE OTIeTa ¢ HapyIIeHUAMH TpeboBanHuit — | Ga.
ITpn 70% (u Goree) MpaBUIBLHOCTH BHINOJHEHHUS BCEX 3alaHNH 1ab0paTOpHOH paboTel, paboTta
CUHUTAETCS BBITOJHEHHON, IPH ATOM CTYACHTY BBICTABJIACTCS MOJIOKUTEIbHAS OLICHKA.
B ciyuae menee 70% mpaBUIBHOCTH BBITIOJHEHUS BCEX 3alaHNH, paboTa cuuTacTCs He
BBIIIOJTHEHHOM, IIPH 3TOM BBICTABIISICTCS OTPULIATENbHAs OLICHKA.

Tema 4.1 Inarpamma
COCTOSIHMS
JKeJ1e30yTJIepOANCTbIX
CIIABOB.

Texct 3apanus: KoHTposbHas pabora

OxapakTepu3yiite CIUIaB ¢ cojaepkanueM yriaepoaa 3% npu temnepatypax 1350,1180, 1130°C
Henn: dopMupoBaHHEe YMCHHH HCCIIEIOBAaTh CTPYKTYPY M CBOMCTBa IKEJIC30YIIePOIUCTHIX
CILIABOB.

PexoMeHIAINH 110 BHITIOJTHEHUIO 32/ IaHUS:

)Keﬂe?;oyl"ﬂepOHI/ICTble CIIJIaBBI - CTaJIU U YYTYHBI - Ba)KHEHIIINE METAJUIMYECKHE CIIIaBbI
COBPEMEHHOM TEXHUKHU.

JmarpaMmma COCTOSHHS KeJe30 - YTIEPO.I JaeT OCHOBHOE IPE/ICTABICHIE O CTPOCHUN
JKENe30YTIICPOAUCTHIX CIUIABOB - CTAJICH U YyTyHOB.
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KoMIoHeHTHI 1 (ha3bl jKeJIe30yTIIePOIUCTHIX CIUIaBOB

KommoneHTamMu xKene30yTriaepoAnuCThIX CINIaBOB SABIISIOTCS XKeJe30, YIIIEpoa U IEMEHTHT.
XKenezo-meranmn cepedbpucro-6emnoro 1eta. Mimeer BEICOKYIO TeMIepatypy IuiaBieHus - 1539°
° C. B TBepIOM COCTOSIHHH JKE€JI€30 MOXKET HAXOJUTHCA B IBYX Moaudukanusax. [lommmopdHsre
MpeBpameHus IPoucXoaiT mpu Temreparypax 911°C u 1392° C. Ilpu 3TOM IpOUCXOANUT
MepecTpoiiKa KPUCTAIIINIECKON PEIIETKH.

Yraepoa OTHOCHTCS K HEMeTalIaM. B cruiaBax skenesa ¢ yriaepoaoM yriiepoJ HaXOguTcs B
COCTOSIHUU TBEPJOr0 PacTBOpA C KEIE30M B BUIE€ XUMUUECKOTO COEJUHEHUS] — LIEMEHTUTA
(FesC), a Takxke B CBOOOJHOM COCTOSIHUM B BUJIe rpaduTa (B CephIX 4yryHax).

LiemenTut (Fe3C) - xuMuyeckoe coeMHEHHE KxKese3a ¢ yriepoaoM (kapous

KeJesa), coaepxut 6,67 % yrinepona.

LlemeHTHT NMeeT BBICOKYIO TBepaOCcTh (Ooxee 800 HB, nerko napamaer crekio), HO
Ype3BBIYAHO HU3KYIO, IPAKTHYECKH HYJIEBYIO, INTACTUYHOCTh. Taknue CBOHCTBA SBISIOTCS
CIIEZICTBHEM CJIOKHOTO CTPOSHHS KPUCTAIIMYECKON PEIIeTKH.

B cucreme xene3o - yriaepoa CymecTBYIOT cieaytonue Gas3bl: )xuakas daza, GeppuT, ayCTCHHT,
LIEMEHTHT.

XKunkas ¢daza. B )KuIKoM cOCTOSHHUHM KeTe30 XOPOIIO PACTBOPSET YIIEPO] B JTFOOBIX

26




MPOTNOPIHMAX C 00pa30BaHUEM OIHOPOIHON JKUIKOH (a3bl.

®eppur (P) - TBepABIA PAaCTBOP BHEAPEHHUS yriepoaa B o -xkene3e. OH Miarok (teepaocts - 130
HB, npenen mpounocta = 300 MIla) u miactudeH (OTHOCHTENBHOE yimuHeHHe —b5 -30%),
MmarHuTeH g0 768° C.

AycreHut (A) — TBepIBIi pacTBOP BHEAPEHHS YTIEPOIa B ¥ -IKele3e.

Yraepon 3aHIMaeT MECTO B IICHTPE TPaHEeIECHTPUPOBAHHON KyOHIECKOH sUeiKu.

Aycrenut umeer tBepaocth 200...250 HB, mractuuen (otHOCHTENBHOE yaiuHeHue - 50% ),
napaMarHUTeH.

LleMeHTHT - XapaKTEpHUCTHKA JIaHa BhIIIE. B jkene30yriaepoancThiX clulaBax NpUCyTCTBYIOT
¢asbr: nementut nepsuunsiit (L), nementut Bropuunsit (L)), nemeHTUT

tpetnunbiii (LI))). Xumuueckue u husuueckre CBOUCTBA ATUX (a3 OAUHAKOBBI.

[Tpowecchl npu CTPYKTYpOOOPa30BAHHUH JKEJIC30YTIIEPOIUCTHIX CIIIABOB

Jlunust ABCD - TUKBUAYC CHCTEMBI

Jlans AHJECE- comimyc cucteMsr

Ha yuactke ECF mpu nocrosirHOI TemmnepaTtype 1147° C uner 3BTeKTHUECKOE TIPEBPAICHHE.
OBTEKTHKA CUCTEMBI JKEJIE30 - IEMEHTUT HasbIBaeTcs nenedypurom (JI) conepxut 4,3 %
yriepona.

ITo muanm PSK nipu noctosHHON TemnepaTtype 727°C uneT 3BTEKTOMAHOE MIPEeBpaIleHIE.
OBTEeKTOMIHAS cMeCh (eppuTa U IEMEHTHTa BTOPUYHOTO Has3biBaeTcs nepiutoM (I1).
Temneparypbl, IPU KOTOPBIX MTPOUCXOAAT (pa30BbIC U CTPYKTYpPHbIE PEBPAILCHHUS B CIUIABaX
CUCTEMBI KEJIC30 - HEMECHTUT, T.C. KPUTUICCKHUE TOUYKH, UMCIOT YCJIIOBHBIC 0003HaYeHU.
O6o3HayvaroTcs OykBOH A

Al - muans PSK(727 0C) - mpeBpatenue 11 A;

A3 - muanst GOS(nepeMeHHas TeMIepaTypa, 3aBUCsIas OT CoepKaHUs yIiepo/a B CIUIaBe) -
npespauienue O ~"A;

Act - nuans SE(niepeMeHHast TeMIepaTypa, 3aBHCSIIas OT COACPKaHUs YIIIepoia B CIUIaBe) -
HavaJo BBIACICHHS [IEMEHTHUTa BTOPUYHOTO (MHOTAa 0003HadaeTcst A3).

Kpurepnu ouenku:

Pabora BrmosHEHa 63 OMHMOOK - OTIIHIHO

He Gonee 2-x HerouHoCTe# \ 0MIMOOK — XOPOIIO

3-4 He3HaUUTENBHBIC OMHOKH \ HETOUHOCTH — YIOBIETBOPUTEIHHO

Bonee 4x omuboK — HEYTOBIETBOPUTEIHHO.

3a oopmiicHHE OTYETA C HAPYLICHUAMU TpeOoBanuii — 1 Gas.

ITpu 70% (u Gosiee) NPaBUILHOCTH BBINOJHEHUsI BCEX 3a/laHnil 1abopaTopHOW paboThl, paboTa
CUHUTACTCA BBIHOHHCHHOﬁ, IpH 5TOM CTYJICHTY BBICTABJIACTCA IMMOJIOKUTCIIbHAA OI[CHKA.

B ciyuae menee 70% mpaBUIBHOCTH BBITOJHEHUS BCEX 3aaHUi, paboTa CUUTACTCS HE
BBINTOJTHEHHOM, IPH 3TOM BBICTABISIETCSI OTPHIATENbHAS OLICHKA.
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Tema 4.2.
Bausinue yriepona,
NOCTOSIHHBIX NIpUMecel 1
JIETHPYIOIIHX 3JIeMEHTOB
HA CBOICTBA CTAJIM.

Tema 4.3.
YyryHsl.

Teker 3amanms: KoutponmbHas pabora. OnNuIINTE BIMSHUEC JICTUPYIOIIMX JJIEMCHTOB Ha
CBOMCTBa M pacmiippyiTe MapKu JETHPOBAHHBIX CTaleh

Ne | Mapku cranei Ne Mapku cranei

1 [ 40X,20XTP, 15XI'H2TA, 25T 14 60C2,40I2, 36 X2H2M®A, 15X
2 30XT°C,30I', 20XT'HP, 15X 15 1412, 20H2M, 50XT'A, IIIX15CT"
3 38XH3BA,35X, 60C2A, 60C2 16 45X,12XH2, 30XH2M®A, 60C2
4 | IIX15,35XT'D, SOXDA, 60CI" 17 16I'C,38XA, 20XH4DA, 19T

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

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

8 0912, 30X3M®, 38XTH, 11X4 21 30XPA, 12X2H4A, I1IX4, 60CT’
9 15I'd,40XC, 38X2H2MA, 20X 22 25T, 30XMA, 55C2I'®, IIIX15
10 | 1SXCH/,50I2, 55C2I'D, 60C2 23 18XT,40XM®DA, 50XT'P, 60CT
11 | 20X, 30XI'T, 70C3A, 20XI'CA 24 15XA,12XH2, 60C2BA, 1412
12 | 20I",40XI'TP, 38X210, 1412 25 20XT'P, 20XT'CA, 50XT", 55C2A
13 | 18XT,15H2M, 38X2MHA, 60CI' 26 38XA,30XTI'C, 20XT'HTP, 60C2

Henb: U3yuuTh BIMSHUE JIETUPYIOLINX MAaTEPUAIOB HA CBOMCTBA CTaNH;

HAY4UThCS pacuIu(pPOBBIBATE MapKH JIETHPOBAHHBIX CTaJICH.

PexoMenaanuu 1o BBINOJHEHHMIO 3aJaHusi: BHUMAaTeNbHO NPOYMUTATh JIeKUMIO. M3yuuts u
3amycaTh BIMSHUE JETHPYIOIIMX 3JIEMEHTOB Ha CTaJb U JaTh IPaBWIBHYIO €€ PacIlu(pOBKY.

Hanpumep:

Moaubaen (Mo) sBiIgeTcsl CaMblM aKTUBHBIM YIPOYHUTENEM TPYOOIPOBOAHBIX CcTaleil u
HaWIydmuM oOpa3oM BIIMSIET HA MX JKapONPOYHOCTb. [IOBBIIAET MIACTHYHOCTH CTAall HpPHU
JUIMTEJIEHOM HarpeBe U CHI)KAeT €€ CKIOHHOCTD K TeIJIOBOM XPYIKOCTH.

Banammii(V) sBisisich akTHBHBIM KapOumooOpa3oBareneM, BaHaJMd CBS3bIBAET B CTaIH
MPAaKTUYEeCKH BeCh CBOOOIHBIN yriepona. Bricokne MexaHHUecKHe CBOMCTBAa  CTald
obecneunBaroTcs npu cogepkanuu Banaaus 0,25-0,35%.

Jlerupyromue 3J1€MEHTHI CIIELHAIbHO BBOJSAT B CTallb C IIEJBI0 W3MEHEHHS €€ CTPYKTYphI U
CBOMCTB B OTJIMYME OT HpHMeCCﬁ, nonagaromuyx B CTajlb IIPU BBIIUIABKE U3 DY, IINUXThI.
Ha3nauenme nerupoBaHUs: TOBBINICHHE MPOYHOCTH CTald Oe3 TNPUMEHEHHs TEePMHUYCCKON
00pabOTKH; TIOBBIICHWE TBEPIOCTH, WPOYHOCTH W YAAPHOM BSA3KOCTH, YBEIMUCHUE
MIPOKAIMBAEMOCTH;, IPUIAHUE CTATH CICIHATbHBIX CBOHCTB.

.Kpurepuu ouenkn:

Pabora BrmosHEeHa 6e3 OMHOOK - OTIIHIHO

He 6Gonee 2-x HeTouHOCTEH \ OMIMGOK — XOPOIIO

3-4 He3HaUUTENbHbIC OIHOKH \ HETOYHOCTH — YIOBIETBOPHUTEIHHO

Bonee 4x ommboK — HEYTOBIETBOPUTEIHHO.

3a oopmiicHHE OTYETA C HAPYLICHUAMH TpeboBanuii — 1 Gasu.

ITpu 70% (n Gosiee) MPaBUIILHOCTH BBIIIOJIHEHHUS BCeX 3a/1aHHM 1TabopaTopHOii paboThl, paboTta
CUHUTACTCA BbIHOHHeHHOﬁ, IpH 5TOM CTYJICHTY BBICTABJIACTCA IMOJIOKUTCIIbHAA OIL[CHKA.

B cnyuae menee 70% MpaBUIIBHOCTH BBITIOJIHEHUS BCEX 3aJlaHUH, padoTa CUUTAETCS HE

BLIHOHHGHHOﬁ, IIPHU OTOM BBICTABJIACTCA OTpHULIATCIIbHAA OLICHKA

Texker 3aganns: KoHTponsHas paborta

1.YT0 Ha3bIBalOT MWUXTOM?

2. Yro mpeacraisier coOoi sxene3Has pyna u e€ Ha3HaueHue?

3. Jlyist 9eTo mpu MpOU3BOACTBE YyTryHa HE0OX0 UM (ITFOC B €T0 POJIh BO BPEMS TUIABKH?

4. Yro ncnonb3yeTcs B KadecTBE TOIUTHBA?

5. Yepes 4TO U B KAKOM MOCIEA0BATEIHHOCTH 3arpy’kaeTcs IIMXTa B IOMEHHYIO Tieub? 6. KakoBo
HazHadyeHue Gypm?

7. I'me cobupaeTcs 00pa30BaBIIMICS YyTyH?

8. Uepes 4To BBIMYCKAOTCA UyTYH U )KUAKUI u1ak?

9. CnnaB 4ero npejcTaBisieT co00i JOMEHHbIH 9yryH?

10. Kax noxnpaszaensieTcst UyryH B 3aBUCIMOCTHU OT Ha3HAYEHHS U YTO BXOAUT B UX COCTaB?

11. Yro npencraBisioT co0oit JoMeHHbIE (heppOCIIaBhl U I/1€ OHU IPUMEHSIOTCS ?

12. Yro npencrapnseT coOOW JOMEHHBIN T'a3 U TJ¢ OH MOKET HaXoaAuTh npuMenenue? 13. Yro
MIPEACTaBIsIET COOOH TOMEHHBIN IIJIAK ¥ T/I€ OH MOXKET IIPUMEHSTHCS?

14. Ha3Bate BHIIBI YyTYHOB.
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Tema 5.2.
JlernpoBaHHbIe CTAJIN.

3amnoaHUTD TaOJIHILY

Hazpanmue Come | Comep | Comepxa | Comepxxanue Conepxanue pochopa
qyryHa pXaH | XKaHHEe | HUe KPEMHUS

ue KPEMHHU | MapraHil

yriep | s a

ona

Heab: M3yunTts Kakue HCXOAHBIC MATEPHAIIBI NCTIOIB3YIOTCS ISl TPOM3BOACTBA TyTYHOB;

- Kakyto posib HrparoT 3T MaTepHalibl IPU IPOU3BOJICTBE UYTYHOB;

- Kakue Buibl 4yTryHOB MOJTY4aloOT.

PexoMennanuy 10 BBINOJHEHHIO 3agaHusi: l3yunTh Kakue MCXOJIHBIE MaTepUalbl
UCIIOJNIB3YIOTCS ISl TPOM3BOACTBA UyryHOB; [Ipn HE0OX0IMMOCTH MCHONB30BATh TEXHUUECKYIO
JUTEPATYpy.

Kpurepuu onenku:

Pabora BrmoHEHa 63 OMHMOOK - OTIIHIHO

He Gornee 2-x HerouHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HaUUTENNBHbIE OIINOKH \ HETOYHOCTH — YAOBJIETBOPUTEIHLHO

Bbonee 4x ommbOK — HEYIOBIETBOPHUTEIBHO.

3a opopmIieHHE OTIeTa ¢ HapyHIIeHUsAMH TpeboBanHuit — | Ga.

[Tpu 70% (u Gosee) NPaBUILHOCTH BBINOJHEHUS BCEX 3alaHUN CAMOCTOSITENILHOM paboThl,
paboTa cunuTaeTCs BHIIOJIHEHHOM, IPHU 3TOM CTYJICHTY BBICTABIISIETCS TOJI0KUTEIbHAS OLICHKA.

B cayuae menee 70% mpaBUIBHOCTH BHITIONHEHHS BCEX 3aJaHU, paboTa cunTaeTcs He

BLIHOJIHGHHOﬁ, TIPpHU 5TOM BBICTABJISACTCA OTPHULATCIIbHAA OLICHKA

Teker 3aganus: BEINOTHUTE MPAKTHYECKYIO PAbOTYy.

CornacHo 3aJaHUIO CBOErO BapHaHTa: 1) M3Y4UTh yCIIOBHUSI pabOTHl MO 3aJaHHOW JeTand WU
HHCTPYMEHTa U TpeOOBaHUS, MpeabsABIsieMble K Heil; 2) BbIOpaTh MapKy JETHPOBAHHOW CTalH
JUTSL M3TOTOBJICHUS JCTANN WM HHCTPYMEHTA, H3YYUTh €€ XUMHYCCKUA COCTaB M MEXaHHYCCKHE
CBO¥iCTBa; 3) 1aTh 00OCHOBaHUE BEIOOpA MaTepHala U 3aJaHHOM JeTalll WK HHCTPYMEHTa; 4)
COCTaBUTBH OTYET O CAMOCTOSTENFHOU paboTe.

Ne BapuanTa N;:;H Ne BaEHaHT Ne 3agaun
1 1,6,15 16 7,145
2 2,7,14 17 8,10,3
3 3,8,13 18 9,117
4 49,12 19 10,5,13
5 5,10,15 20 11,91
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
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14 14,6,9 29 5,10,15

15 15,4,10 30 3,9,14

3agauu o BHIOOPY MAPKHU JIETHPOBAHHOM CTAJIM B 3aBUCUMOCTH OT YCJIOBHUIl X padoThI

1. lllexu u miapsl MamuH AL APOOICHUS pyasl M KaMHEH paboTaroT B YCIOBHAX MOBBIIICHHOTO
U3HOCA, COMPOBOXKIAEMOTO YAapaMH.

[TonGepure cramb Uil M3TOTOBJIEHHS IIEK M INAPOB, YKAKUTE €€ XUMHYECKMH COCTaB M
CBOMCTBA.

2. JlomaTku peakTUBHBIX M TYpOOpPEaKTHBHBIX JBUTaTeiel paboTaroT B OKUCIHMTENHLHON cpele
npu  BeIcokux Temneparypax (800—900°C). Merann JomkeH o007agaTh TMOBBIILICHHON
KOPPO3HOHHOM CTOMKOCTBIO U MPOYHOCTHIO IIPU yKa3aHHOM Temmeparype.

[MonGepuTte MeTaI U CIUIAB, YKaXXHTE €T0 COCTaB M CBOMCTBA.

3.Peccopsl Tpy30BOrO aBTOMOOWIS HW3TOTOBISIOT W3 KAUYeCTBCHHOW JIETHPOBAHHOW CTalH;
tommuHa peccopbl 10 10 mm. Cramp momkHa OOJNAAaTh BBICOKHMH TpeAeIaMH TPOYHOCTH,
BBIHOCJIUBOCTH M YIIPYTOCTH.

ITonGepure craib, yKaKUTE €€ COCTaB M CBOMCTBA B 3aBUCUMOCTH OT TEPMHUYECKOH 00pabOTKH.
4.Cranp, mpuMeHseMas A TapolneperpeBarened KOTJIOB BBICOKOTO JaBJICHMS, JOJDKHA
COXpaHATh IIOBBIIICHHBIE MEXaHWYEeCKHe CBOWCTBA MpH JUIMTENBHBIX Harpyskax mpu
temreparypax 500°C W uMeTh JOCTaTOYHO BBICOKYIO IUTACTUYHOCTH JUISI BO3MOXKHOCTH
BBITIOJTHEHHS XOJIOAHOM AeopMaliy (THOKH, 3aBaJILIIOBKY U T.11.) IPU COOPKE KOTJIa
IlonGepure cramp, yKakKUTe €€ COCTaB U MeEXaHHYeCKHe CBOMCTBa INpU KOMHATHOH U
MOBBIIIEHHOW TeMIeparypax.

5. Jletann mpubopoB M 000pyIOBaHHSA, KOTOPHIE YCTAaHABIMBAIOT HA MOPCKUX CYZaX, JOJDKHBI
OBITH yCTOHYMBBIME HE TOJIBKO IIPOTUB ACHCTBUS BOABI, BOJSHBIX IApOB M aTMOC(EpHI BO31yXa,
HO 1 6oJiee CHIIBHOTO KOPPOIUPYIOIIETO ICHCTBIS MOPCKOM BOJIBI.

ITonGepure cranb, yKaKUTE XUMUYECKHHA COCTaB M MEXaHUYECKHE CBOICTBA.

6. KpymHble NIHEBMAaTHYECKHE [0J0Ta, INPUMEHSAEMble ITPH pa3paboTKe TOPHBIX IOPOJ,
00J1a/1a10T OTHOCUTENBEHO BHICOKOW TBEPIOCTHIO U H3HOCOCTOWKOCTHIO, HO BMECTE C TEM JIOJDKHBI
MUMETh JOCTATOYHYIO BA3KOCTh, TaK KAK OHU MCIBITHIBAIOT B Pa00OTE yJAapHbIe HATPY3KH.
[TonGepure JErMpPOBaHHYIO CTallb, YKQKUTE XHMHUYECKHH COCTaB M PEXUM TEPMUYECKON
00paboTKu.

7. 3aBOJ BBINOJHAET TOKAPHYIO OOpPaOOTKY YYTryHHBIX M CTaJbHBIX JeTalieil ¢ OOoJbIIoH
CKOPOCTBIO PE3aHUsI.

BriGepure criaBbl ajisi pe3loB, 00eCIieunBaOLINE BBICOKYIO MPOU3BOJIUTEIBHOCTh 00paboTKU
CTaJIM ¥ 9yTyHa.

[TpuBenuTe XUMHUYECKHH COCTaB, CTPYKTYPY, TBEPIAOCTb, IPOYHOCTb W TEIUIOCTOHKOCTH M
CIOCO0 M3rOTOBJICHHS J3THX CIUIABOB W CPaBHHUTE HMX C AHAIOTMYHBIMH XapaKTePHCTHUKAMHU
ObIcTpOpeXyIIEeH CTalH.

8. TlonGepure cramb AL YEpBAYHBIX (pe3, 00padaTHIBAIONIMX KOHCTPYKIHMOHHBIE CTalll
TBeprocTeio HB 230.

OOBsSICHUTE NMPUYMHBI, IO KOTOPBIM JUISi 3TOTO Ha3HAYEHMs HEleJeco00pa3HO HCIOJIb30BaTh
YIIIEPOAUCTYI0 HHCTPYMEHTAIBbHYIO cTajh Y 12 ¢ Beicokoil TBepmocThio (HRC 63-64)

YxkaxxuTe pexxuMbl TEpMUUECKOi 00paboTKN (Gpe3 U3 BEIOpAaHHOM JIETUPOBAHHOI CTAJIH.

9. TlomydeHue 3aroToBOK Tropsyeil aedopMainuu SBISETCS MPOU3BOJUTEIHLHBIM CIIOCOOOM
00paboTKH.

Bribepure Mapky cramy Al M3TOTOBJICHMS KPYIHOT'O MOJIOTOBOTO INTAaMIa; PEKOMEHIyHTe
PEXHM TEPMUYECKOH 00pabOTKH MITaMIIa, YKaXXUTE MUKPOCTPYKTYPY M MEXaHHYECKHE CBOWCTBA
nocje OTIycKa.

OOBsicHUTE, [TOYEMY NOZOOHBIE IITAMITEI HE CIIEAYET U3TOTOBIATH U3 YIIIEPOJUCTON CTallH.

10. IlpyxuHbl npUOOpPOB NpH HArpeBe Jake B OOJACTH KPUTHYECKUX TEMIIEPaTyp MOTYT
M3MEHATh CBOM XapaKTEPUCTUKU B CBS3M C M3MEHEHHEM MOAYJIS YNPYroCTH. DTO CHIKAaeT
TOYHOCTH paOOTHI MPUOOPOB.

Ieab: npuoOpecTy HABBIKK B COOTBETCTBHU C MPO(ECCHOHAIBHBIMA KOMIETCHIUSMHU, PadOThI
CO CIPABOYHOHN JTUTEPATypOi MO BBIOOPY JISTMPOBAHHOW CTalM JAJIS JeTajei B 3aBUCHMOCTH OT
yCIOBHH pabOTHI.

PexoMeH1a1iuM 1O BHIMOJTHEHUIO 321aHUS:

AHaJOrn4HO NEPBOMY IO METOAMKE BHIOOpA CTAIH sl KOHKPETHBIX JETaJIeH.

JlerupoBaHHbIE CTagM IOCIEe TEPMUYECKOW OOpabOTKM (3aKaJIKM W OTIyCKa) 00JafaroT
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JOy4IIUMH MEXaHHYEeCKHMU CBOWHCTBAMHM, KOTOpPBbIE€ CPABHUTENBHO Maja0 OTIMYAIOTCA OT
MEXaHWYECKUX CBONCTB YTJIEPOANCTOM CTall B HM3MACNMAX MAalblX CEUCHHUH, a B M3JCIUIX
KpymHBIX cedeHuit (duamerpom cBeime 15—20 MM) MEXaHWYeCKHE CBOWCTBA JIETHPOBAHHBIX
CTajell 3HAYMTEIBHO BBIIMIE, YeM YTIEpPOAUCTHIX. OCOOEHHO CHIIBHO MOBBIMIAIOTCS MpEnel
TEKY4eCTH, OTHOCHTEIBHOE CYXCHHE M yJIeNbHas BA3KOCTb. OTO OOBSCHAETCA TEM, UYTO
JIETHPOBAHHBIE CTAJIH O0JIAAAI0T MEHBIIEH KPUTUIECKOH CKOPOCTBIO 3aKAJIKH, & CIEIOBATEIbHO,
mydmeil mpokannBaeMocThio. V3-3a OorbIell NMPOKaTMBAEMOCTH W MEHBIIEH KPUTHYECKOU
CKOPOCTH 3aKajJK{ 3aMeHa YIJIEepOJUCTOM CTanu JIETUPOBAHHOM I03BOJIAET NPOU3BOIUTH
3aKaJIKy ZieTalledl B MeHee Pe3KHX OXJIaJUTeNIX (Macyio, BO3IyX), YTO YMEHbIIAET JedopMaruu
M3EIMH U OMacHOCTh 00pa3oBaHUs TpelluH. [103TOMy JerMpoBaHHBIC CTalIW IPUMEHSIOT HE
TOJIBKO JUI KPYIHBIX M3JENUH, HO U A U3AeIUNA HeOOJIbIIOro CEeUeHMs, UMEIOLIUX CIIOKHYIO
¢opmy. Uem BbIle B CTaJM KOHLEHTPALUS JIETHPYIOIIMX DJIEMEHTOB, TEM BBHIIIE €e
MIPOKAJINBAEMOCTb.

I/IHCprMeHTaJ'H)HLIe CTaJikd, KaKk UMCIOIINC BBICOKHUEC TBECPAOCTD, HW3HOCOCTONUKOCTh U MMPOYHOCTbD,
HCHOJIB3YIOT IJIA PEKYIIUX UHCTPYMEHTOB, INTAMIIOB XOJIOJHOT'O U IrOpA4Y€ero [[eq)OpMI/IpOBaHI/IH,
N3MEPUTCIIbHBIX HHCTPYMEHTOB, PAa3JIMYHBIX Pa3MCPOB U (1)OpM.

JIyst XapakTepUCTUKU U BHIOOpAa MHCTPYMEHTAIBHBIX CTaJel CIeAyeT YUUTHIBAThH MPEXK/IE BCETO
TJIABHOE CBOMCTBO 3THX CTallell — TEIIOCTONKOCTh, TIOCKOJIBKY pabo4as KpoMKa HHCTPYMEHTOB
B 3aBUCHUMOCTHU OT YCIIOBUH dKCILTyaTalliu MOKET HarpeBatbes a0 Temmeparypbl 500—700°C y
peXyIMX UHCTPYMEHTOB U 10 800°C — y mTamnos.

Cranu Ui pe3aHus WM ropsiuero 1e)opMUpPOBaHHS JODKHBI COXPaHATh MPH HArPEeBE BBICOKHE
TBEpAOCTh, MPOYHOCTH W  HM3HOCOCTOWKOCTb, T. €. 00JagaTh  TEIIIOCTOMKOCTBIO
(KpacHOCTOWKOCTBI0). DTO CBOWCTBO CO3/JAeTCsI JIETHUPOBAHHEM M TepMHUYECKOH oOpaboTkoi. B
CBSI3H C 3THM CTaJIN Pa3JINdaloT:

HETeIUIOCTONKHUE, coXpaHstonie BeIcoKyio TBepaocts (HRC 60) mpu narpese He Bbimre 190—
225°C u ucnonb3yeMbIe U pe3aHus MATKHX METAJUIOB ¢ HEOOIBIIONH CKOPOCTHIO, & TAaKXKe ML
JIe(pOpMIPOBAaHUSA B XOJOJHOM COCTOSIHUH. DTO YTIEPOIUCTHIC M JICTHPOBAHHBIE CTANU (C OT-
HOCUTEIIFHO HEBBICOKMM COJEpKaHWEM JEeTHUPYIOIUX d3JeMeHToB). KapOumnas ¢aza mx —
LIEMEHT;

HOJTY TEIUIOCTOMKHE, IPEUMYILECTBEHHO LITAMIIOBBIE, pabo4asi KpOMKa KOTOPBIX HArpeBaeTcs 0
400—50Q°C. Dto cramm, TerupoBaHHBIE XPOMOM H JIOTIOTHUTEIFHO BOJIb(PpPaMOM, MOIHOICHOM
1 BaHaaueM. KapOuyHble a3pl — JerupoBaHHBII HEMEHTHUT U KapOHJ XpoMa;

TEIUTOCTOMKHE U Pe3aHus C MOBBIMIEHHOH ckopocThio. HarpeB pabouedr kpomku g0 500—
650°C (OBICTpOpEKYILIHE CTAIH); IITAMIIOBKA CTAIH IIPY MOBHIIIEHHOM Harpese 1o 600—800°C.
OcHoBHas kapOumHas (aza — kapOua Bombppama (MommOnmeHa). Tsepmocte HRC 60—62 y
OpIcTpOopekyImUX cranei mocie HarpeBa qo0 600—680°C m HRC 45—52 y mtammo- BBIX —
650— 700° C.

[Tpu pemiennn 3a1a4 peKOMEHTyeTCsI UCTIONb30BaTh yueOHbIe ocodus, [ OCTHI, cipaBOYHUKH.

I[J'Iﬂ MOJy4YCHUS HABBIKOB B BbI60pC HCFHpOBaHHOﬁ CTaJii B 3aBUCHUMOCTH OT YCJIOBI/Iﬁ ux
pa6OTBI MNPUBOAUTCA MIPUMEPHOC PCHICHUC 3a/1a4H.

IIpumep perneHusi TUIIOBOI 32124 N0 BLIOOPY MapKH JIETHPOBAHHOM CTAJIM

3 a 1 aua. [Tonbepure nernpoBaHHYIO HHCTPYMEHTAIBHYIO CTANIb TIOBBIILICHHON
TEIUIOCTOMKOCTH, IPUTOAHYIO JUI PELICHNUs )KapONPOUHBIX CTalleH, yBaKUTE €€ MapKy U
XMUMHUYECKHH COCTaB, TEPMHUYECKYIO 00pab0TKY U MUKPO- CTPYKTYpY B TOTOBOM HHCTPYMEHTE.
CormocraBbTe TEIIOCTOMKOCTD cTanu P12 1 BeIOpanHO# crany.

Pemenne.

ITpu pe3anuu crayeit u CIUIaBOB C AyCTCHUTHOHN CTPYKTYpOH (HEpKaBEIOIMINX, )KapOIIPOYHBIX U
JIIp.), OJYYAIONINX Bce 0oJiee MHUPOKOoe MPIMEHEHHE B IPOMBIIIIIEHHOCTH, CTOHKOCTD
HWHCTPYMEHTOB U NTPEACIIbHAA CKOPOCTh PE3aHUA MOT'YT CUJIbHO CHHMKATBHCA 110 CPABHEHHUIO C
TMOJIY4Ya€MbIMU ITPU PE3aHUN OOBIYHBIX KOHCTPYKIIMOHHBIX cTajeH u YYT'YHOB C OTHOCUTEJIIBHO
HEBBICOKOH TBepaocThio (10 HB 220—250). OTo cBsA3aHO TIIaBHBIM 00pa3oM ¢ TeM, 9TO
TCTJIOMPOBOJAHOCTE AYCTCHUTHBIX CIUIABOB ITOHWKCHHAS.

Bcenencraue aToro Teriora, BhIIEISIOMACS IPH PE3aHNH, JUIIb B HEOOJIBIIONW CTEIIEH!
HOTJIOAETCA CXOAIIEH CTPYKKOH U IETalbI0 U B OCHOBHOM BOCHPUHHUMAETCS PEXKYIIEH
kpoMkoil. KpoMe Toro, 3Ty CIuiaBsl CHIIBHO YIIPOYHSIOTCS MO, PEKYIIEH KPOMKOIH B Iporiecce
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pe3aHusl, 13-3a 4ero 3aMETHO BO3PACTAIOT YCUIIUS PEe3aHMS.
Jnst pe3aHust HOXOOHBIX MaTepHAIOB, Ha3bIBAEMBIX TPYIHOOOpabaTeIBaeMble, MaJOIIPHUIOHBI
OBICTPOPEIKYIIIUE CTAI YMEPEHHOH TerocToikocT Tina P12, coxpansromnie BEICOKYIO
tBeprocts (HRC 60) m MapTeHCHTHYIO CTPYKTYpY Iociie HarpeBa He Bhime 615—620 "C.

XumMu4yeckuii coctaB craJjeii, %

Mapxka C Mn | Si Cr W Mo [V Co
cTanu

P18 085 |03 [0,3 3,6 12,5 1 1,7 -
PI1204K5 | 1,3 0,3 10,3 3,8 12,5 1 3,5 55
PSM3K6C | 1,1 09 |03 3,8 8 36 |17 6

Jlnst  oOpaboOTKM ayCTeHHWTHBIX CIUIABOB HEOOXOIMMO BBIOMpaTh OBICTPOPEIKYIIHE CTAIU
TIOBBIMIEHHOHN TEIIOCTONKOCTH, a MMEHHO KOOATbTOBBIC CTAM COXpaHsioT TBepaoctse HRC 60
nociie 6osee BEICOKOro Harpesa A0 640—645°C.

Kpome TOro, K00ajapT 3aMETHO MOBBINIAET TEMJIOCTOMKOCTh OBICTPOPEXKYILIEH cTamm, a
CIIeJI0BaTeNIbHO, CHU)KAET TEMIIepaTypy peXyleil KpOMKH U3-3a JIy4Iero OTBOAA TeIja B TeJo
nHcTpyMeHTa. Ctaiii ¢ K00aJbTOM UMEIOT BBICOKYIO TBEPAOCTh — 10 68.

Jns cBepn u (pe3, NMpUMEHAEMBIX OISl PE3aHUss AyCTCHUTHBIX CIUIABOB, PEKOMEHAYIOTCS
Ko6anpToBBIe crIaBsl Mapok P12D4KS mmun PSM3K6C.

Tepmudeckass 00paboTKa KOOATBTOBBIX CTalleH MPUHIMITHAIEHO HE OTIHYAeTCsl OT 00padoTKH
JIPYTHUX OBICTPOPEIKYIIUX CTATICH.

Bakanka gm0 1240-1250°C (P13®4K5) m 1210-1220°C (P8M3K6C), uro HE0OXOIUMO IS
pacTBopeHUs OOJNBIIOTO KONHYECTBA KapOWIOB W HACHIIICHUS AayCTeHHWTa (MapTCHCHUTA)
JETUPYIOIAMH JIEMEHTaMH.

Bonee BbICOKHMIT HarpeB HEAOMYCTHUM: OH BEI3BIBAET POCT 3€pHA, YTO CHI)KAET MPOYHOCTH U
Bs3KOCTh. CTpyKTypa TOCIE€ 3aKalIkM: MapTeHCUT, OCTAaTO4HbIH aycteHuT (15-30%) wu
M30BITOYHBIC KapOHIbl, HE pPacTBOPSIOIIMECS NPH HarpeBe M 3aJCpiKUBAIOLIME POCT 3epHa.
Teepaocts HRC 60-62.

3aTeM MHCTPYMEHTHI oTiyckaroT pu 550-560°C ( 3 paza no 60 MuHyT). OTIycCK:

a) BBI3BIBACT BBIICJICHHE IHMCIEPCHBIX KapOHWJOB MapTEHCHTA, YTO IOBBIIIAET TBEPAOCThH 0
HRC66-69

0) mpeBpamaeT MATKYIO COCTABIISIONIYIO- OCTATOYHBIH ayCTEHUT B MAPTCHCUT

B) CHUMAET HAIPsDKCHUS, BEI3bIBAEMbIC MAPTCHCUTHBIM IIPEBPAIICHUCM.

ITocne ormycka WHCTpYMEHT HUIH(QVYIOT, a 3aTeM MOIBEpPraroT IHUAHWPOBAHHIO, Yalle BCErO
JKUAKOMY C BBIIEPKKOM 15-30 MUHYT B 3aBUCMMOCTH OT CEYEHHSI HHCTPYMEHTA.

TBepaocTs nuaHupoBaHus cios Ha riryouny 0,02-0,03mm nocturaetr HRC69-70. LlmanupoBanue
MOBBIIIACT CTOWKOCTh HHCTpyMeHTa Ha 50-80%.

[Tocne mmanupoBaHUs BO3MOXKEH KpaTKoBpeMeHHbIH HarpeB mpu 450-500°C ¢ oxiaxkaeHUEeM B
Maciie, IIOBEPXHOCTh HHCTPYMEHTa MPHOOPETaeT CHHUH I[BET U HECKOJIBKO YIIyUIIIaeT CTOHKOCTh
IIPOTUB BO3AYLIHOW KOPPO3UHU.

Kpurtepuu onenku:

Pa6ota BeImonHeHa 6e3 OMMO0K - OTIUIHO

He Gornee 2-x HerouHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HAUUTEIbHBIE OIIMOKK \ HETOYHOCTH — YJIOBJIETBOPUTEIHHO

Bonee 4x ommbOoK — HEYAOBIETBOPUTEIHHO.

3a oopmIeHHE OTYEeTa ¢ HapyIICHUIMH TpeboBaHuit — | Ga.

ITpn 70% (n Gosee) MPaBUILHOCTHU BBHIMOJHEHHUS BCEX 3a/laHUH J1TabopaTopHOH paboThl, padoTta
CUNTAETCS BBIIIOJIHEHHOM, ITPH 3TOM CTYJICHTY BBICTABIISICTCS IIOJIOKUTENIbHAS OLICHKA.

B ciyuae menee 70% MpaBHIBHOCTH BBITONHEHHS BCEX 3aaHUH, paboTa CUUTAETCS HE

BLIHOHHCHHOﬁ, TP 3TOM BBICTABJIACTCA OTPULIATECIbHAS OLICHKA

2) Teker 3ajaHusA: BBITOTHUTE KOHTPOJIBHYIO paboTy Mo Teme 5.2

1 OTBeTUTH Ha BONPOCHI MUCHMEHHO.
1. JlermpoBaHHEIE CTalN- JaTh UM ONpEACITICHNE.
2. BrwusHHE IETUPYOUIMX AJIEMEHTOB Ha CBOMCTBA CTAJIH.
3. Kiaccudukarys ernpoBaHHbIX CTalei 0 Ha3HAUYEHHIO.
4.0co0eHHOCTH TEPMUIECKO 00paOOTKH JIETUPOBAHHBIX CTAICH.
5.IIpokanuBaeMocTb. [laTh onpeneneHue.
6.3akanuBaeMocTb. JlaTh onpeaencHue.

2. PaciugpoBaTth MapKH cTajieil 0 BApHAHTA:

1 BapuaHT | 2 BapuUaHT l 3 BapuaHT
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0810,P6M5,Y 12,
H16K4MS5T210,60T,15
X, 9XT'C, 10xm, T'13,

08, 15mc, 111X4,
A20,Y7A,60C2,
20X13,20X,0912,

10, 08xm, 75T, 15XA,
18XT, 50X, I'13, A40T,
V13A, 50, POMS5,

11X6, 08X13, 95X18, 8Xd, P18, 12X18HIT, 60T,
45,12X18H10T, A12 17X18H9, H18K3M4T H16K4MS5T210,
4 BapmaHT 5 BapHaHT 6 BapHaHT

11X4, A20, Y7A, 60C2,
20X13, 20X, 0912, 10,
8XD,P18,
17X18H9,95X18,
HI18K3MA4T,

0810,15X,P6M5, V12,
9XTI'C, 45, 6XC, 10xm,
1X6,A12,T'13,
12X18H10T,
08X13,H18D6M3

08, 08k, 75T, 15XA,
18XT, I'12, A40T,
VI13A, 50X, 6XC, P9KS5,
12X18HIT, H18D6M3,
15mc,

3. Pemuts 32121y

C mOMOIIBIO AWarpaMMBI COCTOSTHHS KeJIe30-IIEMEHTUT OTPEACIUTE TEMIIEPaTypy HOIHOTO U
HENOJIHOTO OT)KUra U HopManu3auuu cranu 30.

OxapakTepu3yHuTe 3TH PEIKUMBI TCPMHUCCKON 00OPaOOTKHU U ONHUIIIUTE CTPYKTYPY U CBOICTBA
cTajy.

Texker 3amanusi: BBITOTHUTE KOHTPOJIBHYIO pPaboOTYy.

B cooTBeTCTBUH ¢ 3a7]aHUEM BHIOPATh HECKOJIBKO MApPOK JISTUPOBAHHBIX U YIJICPOIUCTHIX
CTaJIeH I PeXKYIIEero HHCTPYMEHTA, OPEACIUTh 00JIacTh npuMeHeHuss. OTBETUTH Ha
KOHTPOJIbHBIE BOMIPOCHI.

Heas: HayuanTthcs BEIOMpAaTh MapKH HHCTPYMEHTAIBHOM CTATH U paci(pOBEIBATE UX.
PexoMenaanuu mo BoINOJHEHUIO 3aIaHUS

PaciudpoBath BEIOpaHHBIC MapKH;

Hammcats BeIBOI.

Paboty odopmuts B Tabnue

Tabmuma 7 — Ctanu s pa3IuyHbIX PEXYIINX HHCTPYMEHTOB

Mapka IIpumenenue PacimmdpoBka

3aganus 171 BHINOJTHEHUS

Tabmuma 8
Bapuant MNHcTpyMeHT
1 MeTuuku py4Hble
2 3y0uia, KepHepsbI
3 MeTYHKU MalInHHBIC
4 W3mepuTenbHblil MHCTPYMEHT
1 2 3 4
y10 y12 V11 V13
P12 P18 P6 P8
75X2CMO 60XCMdD 75XT2BM® 60X2CMD
9X1 XD 9XC 6XC
P9M4KS P3AM4 P2MO9K5 P18®2
P10®5KS5 P18K5®2 P18®2K3 P9K5M4
5XHB 5XB2C XIC 9XBI'
VI8A VI0A V14A VI2A
P18K2D4 PO6MS5®3 PO9M4KS P2AMO
11P3AM3®2 12P9M4K8 14POMSAK®D3 13PAM3KA®D2

KOHTpOJ’Ibele BOIIPOCHI:
l.HaSOBI/ITe, KaKUMH CBOMCTBaMHK JOJI?KHBI O6J'IaﬂaTL HWHCTPYMCHTAJIbHBIC MaTepI/IEU'H)I?

Tema 6.2. 2. YKa)KuTe, KAKAMU SJIEMEHTAMH JIETUPYIOT HHCTPYMEHTAIIBHBIE CTAIH?
Cranm st peRymero v | 3 Oppenienute, M0 KAKMM IPH3HAKAM KIACCHPUUUPYIOT HHCTPYMEHTANbHbBIE CTAIA?
TAaMIIOBOIro 4. INosicunTe, KaKoe BIMSHUE OKA3bIBAIOT BOJIB(GPAM U MOJIMOAEH B CTAIAX?
HHCTPYMEHTA.
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Tema 6.3.
Koppo3ust MeTasnioB u

CIJIaBOB.

Kpurtepnu onenku:

PaboTa BbImONTHEHA 0€3 OIIHOOK - OTINYHO

He 6Gomee 2-x HeTouHOCTEH \ OMIMGOK — XOPOIIIO

3-4 He3HAYUTENNbHbIE OIMHOKH \ HETOYHOCTH — YIOBJIETBOPHUTEIHHO

Bonee 4x ommboK — HEYAOBIETBOPUTEIHHO.

3a opopmiieHrE OTIeTa ¢ HapyHIIeHUAMH TpeboBanHmit — | Ga.

ITpu 70% (u Gosee) MpaBUIBLHOCTH BBINOJIHEHHUS BCEX 3alaHUH 1ab0paTOpHOU paboTel, paboTta
CUUTAETCS BBIIIOJIHEHHOM, TPY 3TOM CTYJCHTY BBICTABIISICTCS HOJIOKUTEIbHAS OlICHKA.

B ciyuae menee 70% mpaBUIIBHOCTH BBITIOJHEHUS BCEX 3a/laHNH, paboTa cuuTacTcs He

BLIHOJIHGHHOI\/'I, TIpH 3TOM BBICTABJIACTCSA OTPULATEIbHASA OLICHKA

Tekcr 3apanus: OTBeTHTH HA 32}12HHLIﬁ TECT

1. CaMblii aKTHMBHBII LIeJT0YHOI MeTaJI:

1) Na;

2)K;

3) Li;

4) Cs.

2. Obaagaer HauOoIbIIEH IJIOTHOCTHIO

1) Rb;

2) Cs;

3) Li;

4) Na.

3. PacTBop ruApokcuaa HATPHUS OKpamuBaeT (peHoaPTaIeMH B CIeAyOLIM BeT:
1) KENTBIH;

2) KpacHBIN;

3) MaTMHOBEIH;

4) opaH)KEBBIH.

4. BemecTBa, BBeJlcHHE KOTOPBIX YMEHbIIAET AarPeCCHBHOCTh CPeAbl, Ha3bIBAIOT:
1) xaTamU3aTOPHI KOPPO3HUH;

2) aKTHBAaTOPBI KOPPO3UH;

3) uHrUOUTOPBI KOPPO3UH;

4) IpOTEKTOP.

5. XpaHAT noA cjioeM KepocuHA /15l NPeI0TBPAllleHNs] KOHTAKTa ¢ BO3AYX0OM:
1) Cu;

2) Na;

3) Zn;

4) Fe.

6. Koppo3u10 MeTa/1l10B M CIVIABOB BbI3bIBAET:
1) Boga 1 KUCTIOPOT;

2) OKCHJIBI YTIIEPOAA U CEPHI;

3) pacTBOpPHI COJIEH;

4) Bce mepeynCICHHbIE KOMIIOHEHTHI.

7. LJ1s1 3a1UMThI CTAJIbHBIX KOPILYCOB MOPCKHX CYA0B 00LIYHO UCIOJIB3YIOT:

1) Na;

2) Zn;

3) Cu;

4) Fe.

8. YcraHoBHTE COOTBETCTBHE MEKAY IIEI0YHBIM METAJLIOM H COeIMHEHHUEM, NTOTYyYeHHBIM
MpH B3aUMO/IeCTBHH 3TOr0 MeTaJjliia ¢ kucaopoaom. OTBer naiite B Bujie
MOCJIEIOBATENFHOCTH IH(P, COOTBETCTBYIONTUM OYKBaM MO ayi(haBUTY.

Iles109HOM MeTaJLI CoequHeHHe ¢ KHCJIOPOIOM
A)K 1) oxenp
Bb) Na 2) mepoKcH
B) Li
I Cs

9. PacnonomnTe IICJI0OYHbIC METAJLJIBI B nopﬂ)me YMeHbIIIeHI/lﬂ CKOpOCTM BSal/IMOHeﬁCTBI/IH
C BOJIOM:
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Tema 8.3.
CniaBhI HA OCHOBE MeTH

1) K,

2) Na,
3) Cs,
4) Rb,
5) Li.

10. YcTraHOBHUTE COOTBETCTBHE MEKIY CBOMCTBAMH HOHA MeTajia u GopMyJI0i 3TOro
noHa. OTBeT JaliTe B BUJE MTOCIENOBATEIHHOCTH M (P, COOTBETCTBYIOINM OyKBaM IO
andasury.

CpoiicTBa HOHA dopmy.Jia HOHA
A) rnaBHBIA BHEKJIETOYHBIN HOH, 1) Na+
COZIEPIKUTCS B KPOBH U uMe
B) ocHOBHO# BHYTPHUKJICTOUHBII HOH 2) K+
B) noanepxuBaet paboTy cepacuHO

MBIHIIIBI

I') okpammBaeT ruraMs B JKENTHIA [[BET

J1) okpammBaeT 1mIaMs B po30BO-
(HOIETOBBIH LIBET

Heanb: 3akpenuts nosy4eHHble 3HaHUs 110 TeMe «Koppo3us MeTtaiiay

PexomMeHnanuy no BHINOJHEHUIO 3aaHusl: BHUMaTEbHO NMPOYMTATH KOHCIIEKT 1o TeMme. [Ipu
penieHnn Tecta Bel MoXKeTe MOoIb30BaThCS CIPABOYHON M TEXHUYECKON JHMTEpaTypo.
Kpurepuu onenku:

Pabora BrInonHeHa 6e3 OIUOOK - OTIHYHO

He Gornee 2-x HerouHOCTEH \ 0OMIHMOOK — XOPOIIO

3-4 He3HaYUTENNBHbIE OIIMOKH \ HETOYHOCTH — YAOBJICTBOPUTEIIHLHO

Bbonee 4x ommbOK — HEYIOBIETBOPHUTEIBHO.

3a ohopmIIeHHE OTYETa C HApYIIEHNUSIMH TpeOoBaHui — | Ga.

ITpu 70% (u Goree) MpaBUILHOCTH BHITOJHEHUS BCEX 3alaHUi 1abopaTopHOH paboThl, paboTta
CUNTAETCA BBIIIOJIHEHHOMW, ITPH 3TOM CTYJCHTY BBICTABIICTCS IOJIOKUTENIbHAS OLICHKA.

B ciyuae menee 70% mpaBUIBHOCTH BHITIONHEHHS BCEX 3aaHUH, paboTa cCuuTaeTCs He

BBIHOHHCHHOﬁ, IIpX 3TOM BBICTABJISICTCA OTPpULIATEC/IbHAA OLI€CHKA

2) Texcr 3aganusi: Pemure kelic — 3anauy

Kyrty0Gckast koonHa B IHanu 6sn3 Jlenu BOT yxKe HONTOPHI THICSYH JIET CTOUT U HE
paspylaeTcs, HECMOTpSI Ha XapKHi ¥ BIaXHBIH knmat. Crenana oHa U3 Jele3a, B KOTOPOM
oyTH HeT mpumecei. OOBSICHUTE, TOYEMY B JaHHOM CIIydae CTaTys He TOABEPTaeTCs
KOPPO3HH.

Heasn: 3akpenuTh nosryueHHbIe 3HaHUS 10 Teme «Kopposus meramiay. Pacimpurs kpyrozop
3HaHUM CcTyneHTOB. HaydnuThCs 110J1b30BaThCS CIIPABOYHON U TEXHUYECKOM JINTEPATYPOH.
PexoMeHanuu 1o BBINOJTHEHUIO 3a1aHus: [I0OBTOpUTE TeMy « IPOU3BOJCTBO CTAIN» U
MOCPEACTBOM HH(POPMAIIMOHHBIX TEXHOJIOTHI PaCKPBITh 3aJ[aHHbIIl BOIIPOC

Kputepnu ouenku:

Pabora BrImoHEeHa 6€3 OMHOOK - OTIIHIHO

He Gornee 2-x HerouHOCTEH \ 0OMIHOOK — XOPOIIO

3-4 He3HauUTENBHBIE OIIMOKH \ HETOYHOCTH — YAOBJIETBOPUTEIHLHO

Bonee 4x ommOOK — HEY1OBIETBOPUTEIBHO.

3a ohopmiieHHe OTUETa C HApYIICHUSIMH TpeOoBaHmid — 1 Ga.

ITpu 70% (u Gonee) MpaBUIBHOCTH BBHIMIOJHEHMS BCEX 3aJaHUH CAMOCTOSATEIEHONW PaOOTHI,
paboTta cunTaeTcs BBIIOJIHEHHOW, IIPH 3TOM CTYACHTY BBICTABIIIETCS MOJIOKUTEIbHAS OIIEHKA.
B ciiyuae menee 70% npaBHIIBHOCTH BBITIOJTHEHUS BCEX 3aJlaHNH, paboTa cunTaeTcs He

BBIHOJ'IHGHHOﬁ, TIPpHU 5TOM BBICTABJIACTCA OTpULIATCIIbHASA OLICHKA

TekcT 3a1anus: PelminTh KOHTPOJIbHYIO PadoTYy.
e B coorBeTcTBUU ¢ BapHaHTOM (TabiuIa) pacupoBaTh MapKH IIBETHBIX METAJLIOB.
e  3anoJHUTH TAOIUILY
o OTBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI

Mapka crniaBa Pacmudpoka Bwun critaBa (MeaHbIH,
MarHUEBBIH, ATFIOMUHUEBBIN)
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Tabmuma

1 BapuasT 2 BapHaHT 3 4 BapuaHT
BapUaHT

M3 MJI10 MJISmu | MJl4mu

MA19 MAS8mu MA21 MALI

BpOSsI5C5 BpA112K6H6 AK12M | BpO10112
2

BpAMu9-2 AMr4,5 bpBHT | BpKH1-3
1,9

BpASM12JI | bpO10d1 BbpO31] | bpCy3H3I3C20D
12C5

BpO®8,0- AO3-7 BpOILIC | AH-2,5

0,3 4-4-4

A09-1 bpOIIC4-4-2,5 J194 AK7I19

AJllmn BpAXH10-4-4 AO020-1 | bpOd6,5-0,15

Alllmn JII38M12C2 JI25C | JII{16Kg
2

JI80 JIC74-3 JIO90-1 | JIO62-1

JI80 AK10Cy BpAl10 | AMr4,5
Mi2J1

KoHTpoJsbHbIE BONPOCHI

1. Ha3zoBuTe BHJIBI CIUTABOB HA MEIHOM OCHOBE?

2. HazoBuTe BHJIBI MAarHUEBBIX CILJIABOB?

3. YkaxuTe, ¢ KaKo! IeNbI0 TPOBOIUTCS TepMHudIeckas 00paboTKa allOMUHIEBHIX CILUIaBOB?
4. YKaXHUTe JCTHPYIOIHIA JIEMEHT, KOTOPBI BBOIAT B OPOH3Y AJIS MOBBIIICHUS KOPPO3HOHHON
CTOMKOCTH

Heab: M3yanTh NOpAAOK paciiiGpOBKH IIBETHHIX METAJLUIOB

PexoMenaaumu no BeINOJHeHUIO 3aaaHus: [loBTroputhk Temy « LIBeTHbIE METAIBIY,
BHHUMATEbHO MPOYNTATH 3aJ]aHKE U 3aJJaHHbIE MapKH CTaJIH.

Kputepnu ouenku:

Pa6ora BrInoHEHa 0€3 OMINOO0K - OTINYHO

He Gonee 2-x HerouHOCTEH \ OMIMOOK — XOPOIIO

3-4 He3HauUTENbHBIC OMIMOKK \ HETOYHOCTH — YJIOBJIETBOPUTEIHHO

Bonee 4x ommboOK — HEYTOBIETBOPUTEIHHO.

3a oopmiicHHE OTYETA C HAPYLICHUAMHU TpeboBanuii — 1 Gasu.

ITpu 70% (u Gonee) MpaBUIBHOCTH BBHIMOJIHEHUS BCEX 3aJaHUI CaMOCTOATEIBHONW PabOTHI,
paboTa CUNTACTCS BBHIIIOJHEHHOM, IIPU 3TOM CTYACHTY BBICTABIIACTCS MMOJIOKUTEIbHAS OIICHKA.
B ciyuae menee 70% mpaBHIBHOCTH BBHITTONHEHHS BCEX 3aaHUH, paboTa CUUTaeTCs HE

BLIHOHHGHHOﬁ, HIPpHU 5TOM BBICTABJIACTCA OTPHULATCIIbHASA OLICHKA.

4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM JTUCIUTIJIAHBI
KoHTponb M oOlLeHKa pe3yabTaTOB OCBOEHUS IUCUUILIMHBI OCYIIECTBIISIETCS MPENOoJIaBaTesieM B
MpolLecce TEKYUIEro KOHTPOJIS U IPOMEXYTOUHON aTTeCTALIUU.

4.1 Tekymmii KOHTPOJIb

HaumenoBanue
KouTtponupyemslie pa3aensl (TEMBbI) Kontponupyemsbie pe3ynbTaThl
Ne y4eOHOM TUCIUTUINHBI (ymeHwus1, 3HaHUS) OLICHOHTOTO
CpeICTBa
1 Pazgen 1. CtpoeHue u KpUCTAITH3AITAS Y01.1,¥01.2,¥01.3 Tect
METAaJIOB 301.1,301.3
2 Y01.1,¥01.2,¥01.3
Paznen 2. MeToas! uccie0BaHUs U 301.1,301.3 Tect
HMCHBITAaHUS METAJJIOB U CIIJIAaBOB IIK 2.1 -Y3,35
K 4.3VY1,Y2,34
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11K 4.4 -V1,¥4, 31,35

Pa3nen 3. OcHOBBI TEOpHHM CIUIaBOB

y01.1, ¥01.2,¥01.3
301.1,301.3

¥3,35

V1,¥2,34
¥1,¥4,31,35

KonTponbhas
pabora

Paznen 4. XKene3oyrnepoancTeie CIUTaBbI

¥01.1,¥01.2,¥01.3
301.1,301.3

¥3,35

V1,¥2,34
¥1,V4,31,35
V4,34

¥2,¥3,34

Texuuueckuit
JTUKTAHT

Pazgen 5. KoHcTpyKUIMOHHBIE MaTEpHAIIBL.

¥01.1, ¥01.2,¥01.3
301.1,301.3

¥3,35

V1,¥2,34

¥1,v4, 31,35
V4,34

Texanueckuii
TUKTAHT

Pazgen 6. IHCTpyMeHTANIbHBIE CTATIU U
TBEPJBIE CILIABHI.

¥01.1,¥01.2,¥01.3
301.1,301.3

¥3,35

¥2,32,34

V1,V¥2,34

V1,4, 31,35

Tect

Pazgen 7. HoBble MeTalmuuecKkue MaTepUarbl.

V01.1, ¥01.2,¥01.3
301.1,301.3

¥3,35

¥2,32,34

v2,V3,34
V1,92,34

¥1,V4, 31,35

Texanueckuii
TUKTAHT

Paznen 8. LIBeTHBIC METAIUIBI U CILIABBL

¥01.1,¥01.2,¥01.3
301.1,301.3

K 2.1, ¥3,35
¥2,32,34

V1,234
¥1,¥4,31,35

KonTponbHas
paborta

Pasgen 9. [Inactuueckue Maccel 1
HEMETAIUTMYECKUE MaTePHAJIbL.

y01.1, ¥01.2,¥01.3
301.1,301.3

¥3,35

¥2,32,34

¥2,V3,34
V1,234
¥1,¥4,31,35

Tect

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTouHasi arrecTanus OOYUYaIOIIMXCS OCYIIECTBISETCS IO 3aBEepIICHUN H3Y4YEHUs
JTUCHUIUIMHBI U TTO3BOJISIET ONPEAETUTh KAYeCTBO U YPOBEHD €€ OCBOEHUSI.

dopma IIPOMEXYTOUYHOMN aTTecTaluu o JUCLUIUINHE «MarepHuanoBeIeHUEN»-
g depeHIIMPOBaHHbBIN 3a4eT

OueHovHbIe cpeacTBa

PesynabTaTsl 00yyeHus -
JJIsl IPOMEKYTOUHOM aTTecTAlMHU
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1. Yem 00bsicHSACTCS BbICOKAS 3JIEKTPONPOBOIHOCTH
MeTaJJIOB?

1) HayIMuMeM CBOOOIHBIX AJIEKTPOHOB

2) BNEKTPOHHBIM TUIIOM IIPOBOAMMOCTH METAJUIOB

3) cTpoeHrEeM aTOMOB METAJIJIOB

YOL.1,¥01.2,Y01.3 4) 60JBIINM KOJUYECTBOM DJIEKTPOHOB
301.1,301.3 2. Mcxoast U3 3J1EKTPOHHOTO CTPOEHHS AaTOMOB, YCTAHOBHUTE
KAKHMU XapaKTePHbIMH CBOCTBAMH 00JI1aJaK0T MeTaJJIbI?

¥3,35 N

1) BBICOKOH IPOYHOCTBIO
¥2,32,34 2) BBICOKOM IIACTHYHOCTHIO
V2.V3,34 3) MeTanan4eckum 6JIeCKOM

3. Kakoii THII CBAI3M HMeeTCH B MeTaLJIax?
Y1,VY234 1 .

) HOHHBIN

V1,4, 31,35 2) METAJUTMYECKUH

3) KOBaJICHTHBIN

4. Boruepture pemérky I'IIK

5.Kakas pemérka umeeT Hau00IbIIYIO IVIOTHOCTH
YIAKOBKH aTOMOB

1) OLIK

2) 'K

3) Iy

6)Buabl TouedHbIX 1e(eKTOB:

1) nucnokanuu

2) AMCIOLUUPOBAHHbBIE ATOMBI

3) BakaHcUU

4)“351eKTpOHHBIH Tra3”

7) Moaudukarop pazMep 3epHa MeTajljia

1) yBenuuuBaer
2)HE U3MEHSIET

3) ymeHbIIaeT

8)CanTok kunsimei craau umeer Gopmy
l.ymmpeHHOro KBEpxy KoHyca

2.MpsIMOYTOJIbHUKA

3.yIIMPEHHOrO0 KHU3Y KOHYCa

4.MHOTOYTOJIbHUKA

9)IIpu OBICTPOM OXJIA:KIEHUH METaJL1a pa3Mep 3epHa
1).ymenbiaercs

2).yBeIMunBaeTCs

3).He u3MeHseTcs
JIOIOTHUTE:

10)9Tanbl KpUCTAJIM3ANUH MeTaJLJIa:
11)Kpucraaau3anusi — 3T0
12) laTs onpenesieHus:
1.Aycrenur
2.Crans.

13)Be10paTh HOMEp NPaBHJIBHOIO OTBETA:

14).B 103BTEeKTHYECKOM YyI'yHe YIJIepOAa COAEePKUTCS

1.-menee 2,14%
2.-0onee 2.14%
3.-0,83%
4.-4,3%
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15).11pexesibHasi paCTBOPUMOCTH yrjiepoaa B ¢peppure
1.-0,83%
2.-0,02%
3.-2,14%
4.-0,006%
16.CTpykrypa uyryna 5%C npu KOMHATHO#H TeMnepaTtype
1.xunkas dasza
2. xuakas ¢asza u IEMEHTHT
3. n1eneOypuT U LIEMEHTHUT
17) Cornacuo guarpamme cocrosinmsi  Fe-C, mnpm
OXJIa’KAeHUH 4yTryHa B T.C NPOXOIUT NpeBpallieHne
1). x.¢ .— JI(A+LI)
2). JI(A+1D).—x.d
3). A .— II(D+L))
4). TI(D+1D).—A
18)Kakoii 4yryH mo;iy4arT npH oTKUre 0ejioro 4yryHa?
1) cepawrii
2).KOBKHUM
3)BBICOKOITPOYHBII
19).KakoBa popma rpapuTHBIX BKJIIOUYEHHI B 0eJIbIX
yyryHax?
1) nnactuHyaras
2).XJIOTIbEBUAHAS
3)mapoBuaHas
4) GenbIx yyryHax HeT rpadura
20.0xH0¢pa3HbIe O-IaATYHH HMEIOT BBICOKYIO

InpoyHOCTH

2. IIaCTUYHOCTh

3.TBEPIOCTH

4.371eKTPOIIPOBOIHOCTh
21.CniiaBbl TUTAHA BCET/1A JETHPYIOT

1.mMenpr0

2. allfOMUHUEM

3.Kene3om

4.HaTtpuem

Pemnre KOHTPOJIBLHOE 3a1aHUeE!
Ha3znaubTe pexuM TepMUYECKONH O0OpabOTKH YTrIAEpOIUCTOM
KOHCTPYKIIMOHHOM ~CTajJH, WCIOJIB3YEeMbId JUISI CHUKCHHS
YPOBHSI BHYTPEHHUX HAIpPSHKEHWM, TBEPAOCTH W YIYYIICHUS
oOpabateiBaeMocTH  pe3aHueM. IlpuBenure  KOHKpPETHBIN
TpuMep.

Kputepuu ouenku ouggpepenyuposannozo 3auema

«OtnuaHO» - TCOPETUYCCKOEC U IMPAKTHUYCCKOC
HpO6CHOB, YMCHUA C(I)OpMI/IpOBaHBI, BCC MMPECAYCMOTPCHHLIC HpOFpaMMOﬁ y‘-IC6HBIC 3aJaHus BBIIIOJIHCHBI,

Ka4deCTBO HUX BBIITOJHEHNA OICHCHO BBICOKO.

—((XOpOI_HO)) - TCOPCTUUCCKOC U IPAKTUUCCKOC
HpO6CHOB, HCKOTOPBIC YMCHUA C(I)OpMI/IpOBaHLI HEAOCTAaTOYHO, BCC MNMPCAYCMOTPCHHBIC nporpaMMoﬁ

y‘-Ie6HI)Ie 3alaHUA BBIITOJIHEHBI, HCKOTOPBIC BHU/JIbI Sa)IaHI/Iﬁ BBIITOJIHEHBI C OITNOKaMH.
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COJICp’KaHHE Kypca OCBOCHO TOJHOCThIO, 0e3

COACPpKaHNUEC KypCa OCBOCHO IIOJIHOCTBIO, 0e3



—«Y IOBJIETBOPUTEIHHOY» - TECOPETUYECKOE M MPAKTHUECKOE COJIEpKaHHE Kypca OCBOCHO YaCTHUHO,
HO TpoOenbl HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE yMEHHsI pabOThl C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOil 0OydeHUs
y4eOHBIX 33aJJaHU BBITOJHEHO, HEKOTOPBIEC U3 BBHITIOJIHEHHBIX 3aJaHUH COJIEPKAT OIINOKH.

—«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE M NPAKTUYECKOE COAEp’KaHME Kypca HE OCBOCHO,
HE00X0AMMBIE YMEHHS HEe CPOPMUPOBAHBI, BHIITOJHEHHBIE YUeOHbIEC 3aJaHHsI COJIEPKAT rpyOble OITUOKH.
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[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA

1. AKTHBHBIE U HHTCPAKTUBHBIC METOAbI HCIIOJB3YIHOTCA IIPU IHIPOBCACHHUU TCOPECTUUCCKUX U

MIPAKTUYECKUX 3aHATUH:

Paznen/rema [IpuMeHsiemMble aKTUBHBIE U Kparkast xapakrepucTika
MHTEPAKTUBHBIE METOIbI
Tema 1.2. AHanu3 KOHKPETHOU Kaxnas mukporpymma uccieayer
Kpucrannmzanus CUTyaluu pa3Mep 3€peH B pa3HbBIX YacTAX
METaJIOB karui. KoHeuHast 1esb - onpenenuThb
IIPUYMHY Pa3HBIX pa3MEPOB 3EPEH.
Tema 2.1. AHan3 KOHKPETHOU CtyneHTsl paccMaTpuBarOT
MeTtopl CUTyaluu IIPUTOTOBJICHHbBIE MUKPOLLIH]HI,
UCCIICI0BaHMS CPaBHUBAIOT HOJIy4EeHHBbIE
CTPYKTYpbI METAJJIOB MUKPOCTPYKTYPBI, HaXOZAT
U CIIJIABOB IpUYMHBI Opaka.
Tema 2.3. ['pynmnoBas auckyccus CryneHTbl  OOCYXITAIOT —aJITOPUTM
Mexanunueckue BBIITOJIHEHUS OIpeJIeJIeHUs
CBOICTBa METAJJIOB U TBEPAOCTH METAJIOB HA pa3HbIX
METObI UX npubopax. HM3smepsorT TBEPIOCTH
UCIBITaHUS. 3aJJaHHBIX 00pa3lOB, BBICKA3BIBAIOT
U OOOCHOBBIBAIOT  COOCTBEHHOE
MHEHHE O JIOCTOMHCTBAX MpUOOPOB.
Tema 2.1. AHanu3 KOHKPETHOU CryneHTsl paccMaTpuBarOT
MeTto1b1 CUTyaluu IPUTOTOBJICHHbIE MUKPOLLIH(HI,
UCCIIEI0BaHMS CpaBHUBAIOT HOJy4YEeHHBIE
CTPYKTYpbI METAJJIOB MUKPOCTPYKTYPBHI, HaXOZAT
Y CILUIaBOB IpUYMHBI Opaka.
Tema 3.2. AHanu3 KOHKPETHOMN CryneHTbl  00CYXJalOT  KpHUBBIE
Juarpammsl CUTYalH OXJIAX/IEHUS 3aJJaHHBIX CIUIABOB U
COCTOSIHUS CILJIaBOB WX  KPUTHYECKHE  TEeMIIepaTypbl
JIBYXKOMITOHEHTHBIX UCHONB3YIOT  JUIA IIOCTPOEHHUS
CHUCTEM. JarpamMmbl COCTOSIHUS, Ha KOTOPOM
paccTaBisIOT CTPYKTYPHI.
Tema 5. 2. TpeHunr Cucrema 3a/1aHUI TPEHUHTa
JlerupoBaHHbIE HOCTPOEHAa TaKUM 0Opa3oM, YTOObI
CTaJIu. CTYIEHTBl B3aUMOJEHCTBOBAIN JIPYyT
C IPYyroM B XOJI€ UX BBIIIOJHEHUS,
AQHAIM3UPOBAIIM  CBOM U YYXKHE
B3IJIAbI, U B UTOTE CAEIAIN HYKHbIE
BBIBOJIBI.

Tema 6.2. Cranu 1 AHanu3 KOHKPETHON N3yuenue, aHamu3 U IPUHATHE
PEXYIIETO U CUTyarui. peuIeHui 1O peajbHOM CHUTYallHH,
LITAMIIOBOTO KOTOpasi MOXET BO3HHMKHYTH Ha
MHCTPYMEHTA. MIPOU3BOJICTBE: TIOJIY4YEH 3aKa3 Ha

U3TOTOBJIEHUE PEXYILErO
MHCTPYMEHTA. Kakyro crajb
NPUMEHUTh, Kakasi TepMooOpaboTKa
HeobOxommma?

CTyneHThl aHAIM3UPYIOT CUTYALUIo,
MIpe/ijIaraloT BO3MOXKHbIE PEHICHUS U
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OIICHUBAIOT pa3HbIC BApHAHTHI.
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[Ipunoxenue 2



MEPEYEHb IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSITUM

Paznenbr/Temsr TeMbl MpakTHIECKUX/Ta00PATOPHBIX KommgecTBo TpeboBanus
3aHATUI 4acoB dI'OC CIIO
(ymete)

PA3JEJI 1. CTPOEHUE U KPUCTAJUIN3ALIMA 2
METAJUJIOB

Tema 1.2. JlaboparopHast pabota Nel 2 Vol.1,
Kpucrammsanus Ha6rogeHne ¢ moMOIIBIO Y01.2,¥01.3
METaII0B OMOJIOTNYECKOr0 MUKPOCKOIIA 32

KPHUCTAJUTH3aLUeH 13 PacTBOpa COJIH.

PA3JIEJI 2. METOJbI UCCJIIEAOBAHUA U VUCIIBITAHUA 8
METAJUJIOB U CIIJTABOB

Tema 2.1. JIaboparopuast pabora Ne2 2 VOl.1,
MeTto sl MakpOoCKOIMY€eCK i anasu3. BelsaBienue Y01.2,Y01.3
UCCIIEJOBaHUS JIMKBALIMH CEPBI.
cTpykTyphl MeTaiuioB | JJaboparoprast paboTaNe3 2 YOl.1,
¥ CIIIABOB [IpuroToBaeHre MUKPOILIH(OB. Y01.2,¥01.3

Tema 2.3. JlaGopaTopHas pabota Ned 4 V0l1.1,
MexaHndeckue U3ydenne METOIUKH H3MEPEHHUS Y01.2,¥01.3
CBOMCTBA METAIJIOB M | TBEPAOCTU METALIOB 110 bpunemnto n
METOJIbl UX Poxkgemnny.

UCTIBITaHUS
PA3JIEJI 3.0CHOBBI TEOPMU CITJIABOB 10

Tema 3.1. [MpakTuyeckas padoraNel 4 Yo01.1,
O6mas Jluarpamma COCTOSIHUSI CILJIABOB Y01.2,¥01.3
XapaKTepUCTHKA
METAUTHYECKUX
CILIaBOB.

Tema 3.2. [IpakTnueckas pabora No2 4 Vol.1,
JlnarpamMmel [TocTpoeHue auarpamm COCTOSTHUSI Y¥01.2,Y01.3
COCTOSIHUSI CIJIAaBOB CITABOB C MCIOJIb30BAaHHEM METO/1a
JIBYyXKOMITOHEHTHBIX | TEPMHYECKOIO aHAIIU3A.

CUCTEM [Ipaxtuueckast padota Ne3 2 Vol.1,
Pemenue 3a1a4 1o auarpaMmam Y01.2,¥01.3
COCTOSIHUSI IBYXKOMITOHEHTHBIX CHCTEM.

Paznen 4. XKEJIE3OYIJIEPOANCTBIE CITJIABBI 8

Tema 4.1. IMpakTuyeckas Ned 2 VOl1.1,
Juarpamma MukpoaHanu3 yriepoaucThiX CTalae. Y01.2,y01.3
COCTOSIHUS
JKene3oyriepoaucToix | 1IpaKTuyeckas pabora Neb 2 VOL.1,
CILJIABOB. MukpoaHanu3 OesibIX YyTyHOB B Y01.2,¥01.3

PaBHOBECHOM COCTOSIHUH.
Tema 4.3. [Ipaktuueckas padoraNe6 4 Vol1.1,
YyryHsl MUKpoaHaIn3 CEPBIX, BHICOKOTIPOYHBIX, Y01.2,¥01.3
KOBKHX YYT'YHOB.
Pazgen 5. KOHCTPYKIIMOHHBIE MATEPUAJIbI 4

Tema 5.2. [IpakTnuaeckas padora Ne/ 2 Vol.1,

JlerupoBaHHBIE CTaU. | MUKpOaHaIN3 JETHPOBAHHBIX CTaJIeH Y01.2,¥01.3
[IpakTuueckas paboraNe8 2 Vol1.1,
v¥01.2,¥01.3

OmpeneneHre BUIOB CTaJICH 110
MapKupoBke. Bei0op Mapku
JISTHPOBAHHBIX CTAJICH JUIsl eTalieH B
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3aBUCUMOCTHU OT yCJ'IOBI/Iﬁ nux pa60TI>I.

UTOIo

32
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OBPA3OBATEJIbHBII MAPIIPYT

ITpunoxxenue 3

KonTponupyem
BIC Pa3/CIIbI
KonTposnbnas (EeMH) KonTponupyemeie OLieHOUHbIE CpeCTBa
TOYKA . pe3yIbTaThI
yueOHOU
JUCIUILTNHBI
Nel Pazgen 1. V01.1,V01.2,¥01.3 Kontponbnas 1.tect
Crpoennen | 301.1,301.3 pabora Nel 2. nabGoparopHas
KpHUCTaJTU3AIH pabora
sl METAJJIOB
No2 Paznen 2. V01.1, ¥01.2,Y¥01.3 KonTposibHas 1 TecToBEBIE
MeTo bl 301.1,301.3 pabora Ne2 3amaHus
WCCJICIOBAHHUS 2 [IpakTudeckue
Y UCTIBITAaHUS paboThI
METaJUIOB U 3 JIaGopatopHsbie
CILUIaBOB paboThI
Ne3 Pasznen 3. V01.1,V01.2,¥01.3 Kontponbnas 1 TecToBEbIE
Ocnossl Teopun | 301.1,301.3 padoraNe3 3a/1aHus
CILJIaBOB 2 IlpakTuueckue
paboThI
3 JIaGopatopHsbie
paboThI
Ne4 Paznen 4 V01.1,V01.2,Y01.3 KonTposibHas 1.IIpe3enTanus
XKenesoyrnepon | 301.1,301.3 paGoraNed NOKJIa/1a/CO00IIEHH
UCTBIC CTUIABHI o
2.IIpakTryeckas
pabora
No5 Pazgen 5 V01.1,Y01.2,Y¥01.3 Kontponbhas 1.IIpe3enTanus
Koncrpykmuon | 301.1,301.3 paboraNe4 JOKIIaa/Co00IEeHn
HBIE S
MaTepHabl. 2.IlpakTuyeckas
pabota
Ne6 Y01.1, ¥01.2,¥01.3 KonTposibHas 1.IIpe3enTanus
Pasnen Ne6 301.1,301.3 paboraNe4 JTOKJIa/1a/CO00IIEHH
HNHcTrpymenTan A
bHBIE CTAH U 2.IlpakTuyeckas
TBEP/IBIC pabora
CILIaBBHI.
No7 Pazngen No7 V01.1, ¥01.2,¥01.3 KonTposibHas 1 TecToBEbIE
Hosble 301.1,301.3 paboraNe4 3a1aHUS
METAJIINYECKUE 2 IIpakTuyeckue
MaTepHuabl. paboThI
3.I1Ipe3enTanus
JTOKJIa1a/co00IIeHN
s
No§ V01.1,Y01.2,¥01.3 Konrtponbnas 1 TectoBnie
Pasmen No8 301.1,301.3 pabotaNe4 3amaHus
L{BeTHbIE 2 IlpakTuyeckue
METaJuIbl U paboThI
CILIaBEHI. 3.IIpesenTanus
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TOKJIa1a/CO00IIEHN
p

Ne9 Pasznen Ne9 V01.1,Y01.2,¥01.3 KonTposbnas 1 TectoBBIC
[Tnactuueckue | 301.1,301.3 paboraNe4 3a1aHuUs
MacChl U 2 IIpakTrueckue
HEMETAJUIMYECK paboTbl
1€ MaTepHuabl. 3.IIpe3enTanus
JIOKJ1a/1a/COo00IIeHN
s
Mpomexyrou | Juddepenuupo | Y01.1, V01.2,¥01.3 Hrorosas 1. Boripocsl 1o
Hast Banubli 3ager | 301.1,301.3 KonTpoubHas Kypcy
aTrTrecTanus pabora 2. Tunossle
MPAKTUICCKHE
3a/laHus
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JUCT PETUCTPAIIMUA U3MEHEHUH U TOMOJTHEHUI

Paznen pabouei
MPOTPaMMBbI

Kparkoe conepxanue N3MEHEHHS/TOTIOTHEHUS

Jlara,

Ne nmpoTokona

3aceNaHus
TIK

ITonmnuce
npezncenaTen
s [THK

Pabouast mporpamma yaeOHON MUCHHMIUIMHBEI «MaTepruanioBeIcHUE)
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
U3MEHEHHUS:

3.1 TpeboBanus
K
MUHHMAJTBHOMY
MaTepUaIbHO-
TEXHUYCCKOMY
o0ecTeyeHnIo

Paznen 3.1 PaGouei nporpaMMBbl JOIOTHHUTH CIIEAYIOIIUM:
[eur mydenpHas 3ydoTexHUUECKas

11.09.2019 1.
IIpoTtoxkon Ne
1

Pllearcd)

3.2
HNudpopmannonn
oc o0ecrieueHue

oOyueHMs

B cBI3M ¢ 3akIOYEHHWEM ~ KOHTPAKTOB CO  CTOPOHHHMH
3JIEeKTPOHHBIMHU OmbOmorednsMu cuctemamu “FOpaiit” (KoHTpakT
IOpaiir OBC www.biblio-online.ru NeK-55-19 ot 05.08.2019),
“BOOK.RU” (Kontpakt KaoPyc memna 95C BOOK.ru Ne K-52-19
or 05.08.2019), “Koncymprant  crtynenra”  (KonTpakt
ITonurexpecypc Koncynprant crygeara OBC K 50-19 or
05.08.2019) wu  oOHoBieHneM  IUIATGOPMBI  BIIEKTPOHHOI
6ubnuoreyHoil cucremsl ‘‘3HaHuyM” pasgen 3.2 PabGoueit
NpOrpaMMBbI YUTATh B HOBOH PEAaKIIUH:

OcHoBHas1 IMTepaTypa
1. JaseimoBa, M. C. MarepuanoBeneHue [DIEeKTPOHHBIN pecypce] :
yueOHoe nocobue / M. C. [laBbinosa, E. JI. Makcuna. - 2-e u3n. -
Mocksa: WL PUOP, Uudpa-M, 2016. - Pexum mpocryma:
https://new.znanium.com/read?id=277369 . — 3aru. ¢ 3kpaHa.
2. YepenaxuH, A. A. MarepuanoBeneHue [DNeKTpOHHBIN pecypc] :
yaebnuk / A.A. Uepemmaxun. — Mocksa: KYPC, Uudpa-M, 2017.
— 336 ¢. — (Cpennee nmpodeccrnonaabHOE 00pazoBaHue). - Pexxum
npocryma:  https://new.znanium.com/read?id=38506 — 3arm ¢
JKpaHa.

JlonoJHuTeIbHASA JUTEpATYypa

1. MarepuanoBeieHHe M TEXHOJIOTHS MaTepHajioB [DJIEKTPOHHBII
pecypc] : yuebHOe mocodue / mox pen. A. U. Bareimesa u A. A.
CmonbkuHa. — Mocksa: Wuppa-M, 2018. — 288 c. - Pexum
jpocryma: https://new.znanium.com/read?id=304022 . — 3ari. ¢
JKpaHa.

2. Cetepos, I'. I'. MarepuanoBenenue [DIeKTpOHHBINH pecypc] :
yuebnuk / I'. T'. Cedepos, B. T. baruenkos, I'. I'. Cedepos, A.
JL.domenko; noJ pea. KaHl. TEXH. Hayk, Aou. B. T. barnenkoBa. —
MockBa: Uudpa-M, 2019. 151 c¢. — (Cpennee
npodeccuoHanbHOe  oOpazoBaHuMe). -  PexxuMm  jmocryma:
https://new.znanium.com/read?id=340167 . — 3ar. ¢ skpana.

11.09.2019 .
[Iporokoin Ne
1

,“\\\

Z///MM/

3 YCJIOBUA
PEAJIM3ALINN
[MTPOI'PAMMBI

JIACLIUTIMHBI

B cBsi3u ¢ 0OHOBJIEHHEM MaTEPHAILHO-TEXHUUECKOTO 00eCIeueHNUs
n. TpeOoBaHus K MHUHHMAQJIBHOMY MaTepUalbHO-TEXHHYECKOMY
00ecCIeueHNIO YUTaTh B HOBOM pellaKIuu:

Jlabopamopus Mamepuanogedenus

VYueOHast ayuTOpHs ISl MPOBENEHHsT YUEOHBIX, MPAKTHYECKUX U
nabOpaTOPHBIX 3aHATHH, IS TPYNIOBBIX W WHAWBHIYaTBHBIX
KOHCYJIbTallUH, JUIl CaMOCTOSATENbHOW paboOThl, Ul TEKYIIETo
KOHTPOJISL X TIPOMEKYTOYHOW aTTeCTaluHt.

Pabouee MecTto TpenomaBarens: IEPCOHAIBHBIA  KOMIIBIOTED,
MPOEKTOP, IKPaH,

paboumne Mecta oOydaromuxcs, J0cka yaeOHas, yueOHas MeOenn;
Moieny KpUCTaNIMYECKUX PEIETOK, TeMaTHYECKUE TTaKaThl;
MuKpoCKombI MeTaIorpaduIecKue. ;

MS Windows (nmoxnucka Imagine Premium) gorosop J[-1227-18 ot
08.10.2018, cpox mevictBusi:11.10.2021

MS Windows (moamucka Imagine Premium) morosop JI-757-17 ot

16.09.2020 .
[Iporokoin Ne 1
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https://new.znanium.com/read?id=277369
https://new.znanium.com/read?id=38506
https://new.znanium.com/read?id=304022
https://new.znanium.com/read?id=340167

27.06.2017, cpok neiictBusa:27.07.2018, Calculate Linux Desktop
cBoboaHo  pacmpoctpansemoe  [1O  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ruf), cpox meiicTBust: 6eccpodHO
MS Office moroBop Nel35 or 17.09.2007, cpok neiicTBus:
6eccpodHo

7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JIecTBHs: OECCPOUHO

DJIeKTPOHHBIE IUIAKATHI [0 JUCUMUILUIMHAM: MaTepHuanioBeqeHue

nmoroBop K-278-11 ot 15.07.2011, cpok neiictBus: 6eccpodHo

Jlabopamopus Mamepuanogedenus

Y4eOHast ayquTOpHs IJIsl MPOBENCHUS YUIECOHBIX, MPAKTHIECKUX U
7Ta0OPaTOPHBIX 3aHATHH, [UI1 TPYIIOBBIX WM HWHAWBUAYaIbHBIX
KOHCYJNbTAllMi, [N TEKyIero KOHTPONS U IPOMEXYTOUHOMH
aTTeCTallHuH.

O06pa3iel MUKpOIIIH(OB, MOAETH KPUCTAIMYECKHUX PEIIETOK;
Ileus MydenpHas c HIpOTrpaMMHBIM CTYIEHYaTBIM
TEPMOPETyJIATOPOM U aBTOHOMHOI! BEITsKKOI DKIIC 10;
[InudoBaibHO-IOTHMPOBANBHBIE CTAHKY;

TBepnomep «bpunems»;

TBepnomep «Poxsennay;

Tounno Ha)kAAYHOE;

Ileun HarpeBarenbHbIE

3 YCJIOBUS
PEAJIM3ALINNA
[IPOI'PAMMBI

JIACIUTITMHEI

B cBI3M ¢ 3aKIIOYEHHWEM ~ KOHTPAKTOB CO  CTOPOHHHMH
9MeKTpOHHBIME OnOmuoTeunsiMu cuctemamu OBC 3HAHUYM
(Konrpaktr Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 r. mo 31.08.2021 r.) n. UadopmanmonHoe obecnieucHme
00y4eHHsT YUTaTh B HOBOW pelaKI1H:

OcHoBHas1 JIUTEpPaTypa
1. laBeinoBa, M. C. MarepuanoBeneHue [IIEKTPOHHBINA pecypc] :
yueOHoe nocobue / 1. C. [laBbinosa, E. JI. Makcuna. - 2-e u3n. -
Mocksa: UI[ PUOP, Uudppa-M, 2016. - Pexum pnocryna:
https://new.znanium.com/read?id=277369 . — 3ar. ¢ sxpana.
2.YepenaxuH, A. A. MatepuanoBenenue [DIeKTpOHHEIH pecypce] :
yaeOnuk / A.A. Yepenmaxun. — Mocksa: KYPC, Uudpa-M, 2017.
— 336 ¢. — (Cpennee mpodeccrnoHambHOE 00pazoBaHme). - Pexxum
jpocryma: https://new.znanium.com/read?id=38506 . — 3arm. ¢
JKpaHa.

JlonoJIHNTEeIBHAS JIUTEPATYPa
1.MarepuanoBeieHHE U TEXHOJOTHS MAaTE€PHAJIOB [DNEKTPOHHBIN
pecypc] : yuebHOe mocodue / mox pen. A. U. Bareimesa u A. A.
CmonbkuHa. — Mocksa: Wugppa-M, 2018. — 288 c. - Pexum
jgocryma: https://new.znanium.com/read?id=304022 . — 3arn. ¢
9KpaHa.
2.Cedepos, I'. I'. MarepuanoBenenue [DIeKTpOHHEIH pecypc] :
yuebnuk / I'. T'. Cedepos, B. T. baruenkos, I'. I'. Cedepos, A.
JL.domenko; moJ pea. KaHI. TEXH. HayK, aou. B. T. batuenkoBa. —
Mocksa: Hudpa-M, 2019. — 151 c. — (Cpennee
npodeccruoHaTbHOE oOpa3oBaHue). - Pexum JIOCTyMa:
https://new.znanium.com/read?id=340167 . — 3aru. ¢ 9kpaHa.

16.09.2020 r.
[Iporokon Ne 1
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