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1. Ileau u 3a1a4u JUCHUILINHBI

Henab — mo3HaHWE COBPEMEHHBIX TEXHOJIOTHMHA W METOJIOB TOJydeHHS U 00paboTKu
KOHCTPYKIIMOHHBIX MaTEpHUAJIOB, a TAKXKE€ MO3HAHUE CBOMCTB ATUX MAaTEPHAIOB B 3aBUCUMOCTHU
OT COCTaBa, CTPYKTYPBI U 0OPabOTKH, METOIOB UX yIpOUYHEHUs s Hanboee 3pPeKTHBHOTO
WCIIOJIb30BAHUSI B TEXHUKE.

OcHoBHBbIE 3a1auM JMcuUIIUHBI «MarepuanoBenenue — TKM»:

- U3y4EHHE CYLIHOCTH MPOLIECCOB NOJYyYEHHS] METAJUIOB U UX CIUIABOB;
- U3y4eHHE OCHOB 3arOTOBUTEIBHOTO MTPOU3BOJICTBA, METOJIOB 00pa0OTKN METAJIIOB JIaBICHUEM;
- U3y4€HHUE OCHOB CBAPOYHOIO MPOU3BOJICTBA U MTOPOIIKOBON METAJUTYPrUH;

- YCTAaHOBUTD 3aBUCUMOCTBH MEXy COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH MaTEPUAJIOB;

- U3YYUTh TEOPUIO U IPAKTUKY PA3JIMYHBIX CIIOCOOOB YIIPOUHEHUSI MAaTEPUAJIOB JUIsl TOBBIILICHUS
HaJEXHOCTH U TOJITOBEYHOCTH JI€TaJIe, THCTPYMEHTA U U3/IEJINI;

- U3YUYUTHb OCHOBHBIC I'PYHIIEI COBPEMCHHBIX MaTCpUAJIOB, UX CBOMCTBa U 00JIacTH IIPUMCHCHUS

- JaTh IIOHATUS O COBPEMEHHBIX METOJAX HCCIEIOBAHMS CTPYKTYPbl M IPOTHO3UPOBAHUS
JKCIUTyaTal[MOHHBIX CBOMCTB MAaTEPUAJIOB U U3JEIIHMN.

2. MecTO TMCHHUILIMHBI B CTPYKTYpe 00pa30oBaTeJIbHOM NMPOrpaMMbl
Hucuunnuna «MarepuanoBenenue-TKM» sBisiercss oGmienpodeccnoHanbHON TUCITUILUIMHON B
CTPYKTYype 0Opa3oBaTeiabHOUN mporpammel. «MarepuanoBenenue-TKM» oTHOcuTCsS K 0a30BOM
gacTu npodeccronanbHoro nukiaa b.3. «MarepuanoBenenne-TKM» - ogHa ©3 OCHOBHBIX
TUCIUTIIINH, OMPENEISAIONIMX  YPOBEHb IMOATOTOBKM OakallaBpOoB B BBICHIUX  y4EOHBIX
3aBEJICHUSX. 3HAYEHHE HSTOW  JUCIUIUIMHBI ONpPEACISeTCA HIUPOKUM JHaITa30HOM
MAaTepHaioB, HCIOJb3YEMbIX B MPAKTUYECKON IEATEIBHOCTH BO BCEX OTPACIAX HAPOIHOIO
xo3sicTBa. JlocTaTouHble 3HaHMS, TOJydeHHbIe B oOmactu  «MatepuanoBenenus-TKM»y,
JOJDKHBI  00ecreynMBaTh B IMPOHW3BOJICTBEHHBIX TIpolleccax paruoHanbHOE, 3(h(HEKTHBHOE
WCIIOJb30BAHUE MATEpPUAJIOB TPHU  COONIOJCHUH TPEOOBAaHUN HSKOHOMHKH, 3KOJIOTHH H
0€301acHOCTH TpY/Ia.

3. IlepeyeHb MJIaHUpPYeMbIX pPe3yJbTATOB O0OY4YeHUS] MO JUCUMILINHE

(MOxyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHM JOCTH/KEHUSA KOMIIeTeHIIHI

BhImyckHMK mporpamMmbl OakajaBpuaTa ¢ MPHUCBOCHHEM KBaU(pHUKAIMKU «OaKamaaBpy B
pe3ysbTaTe OCBOCHHUS TUCHUIUIMHBI «MaTepraioBeieHue» JO0JDKeH 00J1aaTh CICIyIOIMMH
KOMIICTCHIUSMK, COOTBETCTBYIOIIUMHU BHIY (BHIaM) NPO(ECCHOHAIBHOU JESTEIbHOCTH, Ha
KOTOPBIN (KOTOPBIE) OpUEHTHPOBAHA IIporpamMma OakaiaBpuara (Tads. 1).

Taoauna 1

Koa mo ®10C NuauxaTopsl 10CTHKEHUS Ilnanupyemble
pe3yJbTaThl 00y4eHHs 10
aucuuninze (3YB)

Oo6menpodeccuoHaIbHbIE
OIIK-1. CnocoGHocTh | onk-1.1 - 3HaeT NMpUHUMIIUAIBHBIE | 3HATH:

peuiaTth 3aaa4u, 0COOEHHOCTH MOZACIINPOBAHUA | - OCHOBEIL

OTHOCAIIHECA K MAaTeMaTHU4CCKUX, (I)I/I3I/ILICCKI/IX " | MCTAJITYPIru4€CKOIro
HpO(i)CCCHOHaHLHOﬁ XUMHUYCCKUX npouecCoB, | MPOU3BOJACTBA,
ACATCIBHOCTH, MMPEAHA3HAYCHHBIC UIA KOHKPCTHBIX | - 3aKOHOMCPHOCTU
MIPUMCHSAS MCTOAbI TCXHOJIOTHYCCKUX IIPOLCCCOB; MponeCcCoOB KpucTallIn3allun

MOJCIUPOBAHNA, )4 Cpr1<TypOO6p8.30BaHI/IH




MaTeMaTUu4ecKOro
aHaIIN3a,
€CTECTBEHHOHAYYHbBIE
1 OOIIENH)KEHEPHBIE
3HAHUS

onk-1.2 - yMeer WCIIOJB30BATH
OCHOBHBIC 3aKOHbI JUCHUITIINH
MH)XEHEPHO-MEXaHUUYECKOTO
MOAYJIsl, MCIIOJNb30BaThb OCHOBHBIE
3aKOHBbI CCTCCTBCHHOHAYYHBIX
JUCHMIIIMH, IIpaBWjla IOCTPOCHHA
TEXHUYCCKUX CXEM U qepTeX(eﬁ;
onk-1.3 - uMeeT  HAaBBIKH
OCHOBHBIMH MCETOAAMH TCEXHUKO-
SKOHOMMUYECKOTO aHau3a,
HaBbIKaMH COCTaBJICHUSA pa60q1/1x
IIPOEKTOB B COCTAaBE TBOPYECKOU

KOMaH/bI, yLIaCTI/IfI, CO 3HaAHHUECM
nena, B paboTtax 110
COBEPIIICHCTBOBAHUIO

MIPOU3BOJICTBEHHBIX TPOIECCOB C
WCIIO0JIH30BaHUEM

OKCIIEPUMEHTAIIBHBIX ~ JTAHHBIX |
pe3ynbTaToB MOJICITUPOBAHUS,

JIEIIOBOTO B3aHMOJICHCTBHS c
CEPBUCHON CIy»KO0OW W OIEHWBATH
WX PpEKOMEHJAIMK C  YY4EeTOM
JKCIIEpUMEHTAIILHON paboTsI
TEXHOJIOTHYECKOTO oTaesa
MIPEATNPUSITHS.

OIIK-4. CnocobHocth | onk-4.1 - 3HaeT TEXHOJIOTUIO

MIPOBOJIUTH U3MEPEHUS | TPOBEIACHHS THIIOBBIX

M HaOII0OEHNUS,
o0pabaTsIBaTh 1

OKCTIEPUMEHTOB Ha CTaHJapTHOM
000pyI0BaHUH B JTAOOPATOPHH U HA

MPEICTABIIATh IIPOM3BOJICTBE,
JKCIIEpUMEHTAJIbHBIE | onK-4.2 - yMeeT oOpabarbiBaTh
JIAHHBIC pe3yAbTATHI Hay4HO--
UCCIIEIOBATEIILCKOM JICATEIILHOCTH,
UCTIOJIB3YS CTaHIapTHOE
obopynoBaHue, MIPUOOPHI u
MaTepHalIbL.
onk-4.3 - HMeeT HAaBBIKHU
I0JIb30BAThCS TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
UCIIOJIb30BaHUEM MaKETOB
IPOTPaMM.
OIIK-7. CnocoGHocTh | onmk-7.1 - 3Haer cojJepxaHHe
aHAIIM3UPOBATh, MaKeTOB HPOU3BOJICTBEHHOM
COCTaBIISATh U JOKYMEHTAIlMH,  CBSI3aHHBIX  C
MPUMEHSITh npogeccuoHaIbHON
TEXHUUYECKYIO NeSITeIbHOCTBIO;
JOKYMEHTAIHIO, onk-7/.2 - yMeeT WCIOJIb30BATh
CBSI3aHHYIO C OCHOBHBIE BHUJIBI M COJEp)KaHHE
npodeccuoHaIbHON MaKeTOB POU3BOJICTBEHHOM
NeATeNbHOCTbIO, B JOKYMEHTAIlMU,  CBSI3aHHBIX  C
COOTBETCTBUHU C npogeccuoHaIbHON
JeATENbHOCThIO,  JEMOHCTPUPYET

METaJUIOB M CILIaBOB,
OCHOBBI UX TEPMOOOPaOOTKH,
CIIOCOOBI 3aIUThI METAJLIIOB
OT KOPPO3UH;

- KJIacCU(DUKALIHIO 1
CIOCOOBI OJTyYEHUS
KOMITO3UITHOHHBIX
MaTepuasoB;

- IPUHLIMIIBI BEIOOpA
KOHCTPYKITHOHHBIX
MaTEPHUAJIOB JIJIs
MIPAKTHIECKOTO
IPUMCHCHHS,

- CTPOEHHUE U CBOMCTBA
METAJIJIOB, METOIBI UX
HCCJICIOBAHUS;

- KJ1accu(UKALINIO
MaTepHajIoB, METAJLIOB
CILIABOB, UX 00JIaCTH
MIPUMCHCHHS,

- METOJIbI 00pabOTKH
MaTepHasoB;

- METOJIMKY pacyeTa
Ha3HAYCHUSI PEIKUMOB
pe3aHus s pa3IuIHBIX
BHJIOB paloT.

YMeTh:

- pacro3HaBaTh U
KJIacCU(DUITMPOBATH
KOHCTPYKITHOHHBIC U
CBIPBEBBIC MATEPUAJIBI 11O
BHEIIIHEMY BU]LY,
MIPOMCXO0KICHHIO,
CBOMCTBaM;

- OTIPEACIIATh BUIBI
KOHCTPYKIIHOHHBIX
MaTepHasoB;

- BBIOMpaTh MapKu
Marepuaia Jjs
M3TOTOBIICHUS U3 HETO
JeTajiel MalllvH,
pacuupoBKU MapoK
OCHOBHBIX
MalIMHOCTPOUTENbHBIX
MaTepuasos;

- OTIPENIeNSITh METO1 U
croco0 Noay4eHus
3ar0TOBKH C Y4ETOM
MPUMEHSIEMOTro MaTepuana u
TpeOOBaHUH;




JIEUCTBYIOLUMH
HOpMaTUBaMHU

yMeHue 0000mars HHPOPMALHUIO U
3aHOCHTh B OJIaHKM MAaKeToOB B
COOTBETCTBUU C JIEHCTBYIOLIUMHU

HOpMaTI/IB aMU;
onkK-7.3 - HMeeT  HABBIKH
COCTaBJICHHUS OTYETOB, 0030pOB,

CIIPaBOK, 3asIBOK U Jp., ONUpPasiCh HA
pEIbHYIO CUTYaIUIO.

- BBIOMpATH CIOCOO CBApKHU H
ee mapameTpsbl s
COCIIMHECHMUS JieTallcii;

- IPOBOJAMTH UCCIIEIOBAHUS
Y UCIIBITaHUSI MaTEPUAJIOB,
paccuuThIBaTh U HA3HAYATH
ONITUMAJILHBIE PEKUMBI
pe3aHus u T.I.

Baaners:

- METOJIaMU CTPYKTYPHOTO
aHaJIM3a KauecTBa
MaTepHuasos;

- UHQopMalmen o CBOMCTBaX
Y IPUMEHEHUHU Pa3TUIHBIX
MaTepHuasos;

- HaBBIKAMU MTPaBUIILHOTO
BbIOOpa MaTepHaoB UCXO IS
W3 aHAJIN3a YCIOBUUI
AKCIUTyaTaIluy 1
MIPOU3BOJICTBA;

- HaBBIKAMHU COCTABJICHUS
TEXHOJIOTMYECKOro IMpolecca
3ar0TOBOK U MEXaHUYECKOU
00paboOTKHU AeTacii;

- HEKOTOPBIMH
SKCIIEPUMEHTAIbHBIMU
METOJIMKAMH U TEXHUKOU
MaTepUaIoBeTIECKUX
HCCIICTOBAHUIM;

- HaBbIKaMU pabOThI C
TEXHUYECKOHN U CIPABOYHOM
JUTEpaTypoil u

JIOKYMEHTAIUEH;
IIpodeccnonanbHbie

IK-2. CnocoOGHOCTH nk-2.1 - 3HaeT Ha3HauYeHUE, 3HaTh:
MIPOBOJUTH paOOTHI [0 | MpaBUiia IKCIUTYaTallud U PEMOHTA - TpPUHLUOBL BBIOOpA
JIMarHOCTHKE, He(TEera3oBoro 000pyIOBaHUS; | KOHCTPYKIIMOHHBIX
TEXHUYECKOMY MPUHIIMIIBI OpraHu3aIuu U | MaTepuasoB TUTSE
00CTyKUBaHUIO, TEXHOJOTUM PEMOHTHBIX paboT, | MPAKTUYECKOTO MPUMEHEHNUS,
PEMOHTY U METO/Ibl MOHTaXXa, PETyIUPOBKH H - CTpOCHHE u
AKCIUTyaTaI[uu HaaaKku 000PyA0BaHNUS; CBOMCTBa METAJIJIOB, METO/IbI
TEXHOJIOTUYECKOTO NK-2.2 - yMeeT aHAJIM3UPOBATh | UX HCCIEIOBAHNUS,
obopynoBaHus B napaMeTpbl paboThI - KIIaCCU(PHUKAIUIO
COOTBETCTBHUHU C TE€XHOJOTHYECKOTO O0OpYIOBaHMS; | MAaTEpUATIOB, METaUIOB W
BBIOpaHHOM chepoii pa3pabaTeiBaTh W  IJIAHHPOBATH | CILIABOB, ux obnactu
npodeccruoHaIbHON BHEJ[PEHHE HOBOTO 00OPY/I0BAHUS; | IPUMEHEHUS,
JESITENIBHOCTH nK-2.3 - nMeer HABBIKH - MeTo/bl 00paboTKU

TUATHOCTHKH W TEXHUYECKOTO | MAaTepUAIIOB;

00CITyKUBaHUSI TEXHOJOTUYECKOTO - METOJMKY pacueTa u

obopynoBaHus  (HapyKHBI W | Ha3HAUCHUS PEKUMOB

BHYTPEHHUI OCMOTP) B




COOTBETCTBUH C  TpeOOBaHUSAMHU
MPOMBINIJICHHOW 0€30MacHOCTH |
OXpaHbl TPYJA.

IK-12. Cnoco6HOCTH
BBITIOJIHATH PAOOTHI IO
COCTaBJICHUIO
IIPOEKTHOM,
CITy’)KeOHOM
JOKYMCHTAIHH B
COOTBETCTBHUHU C
BBIOpaHHOM chepoii
npohecCuoHAIbHON
JEeSITCITEHOCTH

nk-12.1 - 3HaeT HOpMaTHBHBIC
JIOKYMEHTHI, CTaHJIapThl,
JIEHCTBYIOLIME UHCTPYKIUH,
METOJMKM  IPOEKTUPOBAHHUS B

HedTerazoBoi OTpaciu;
nk-12.2 - ymeer pa3pabaTbIBaTh

TUITIOBBIC IIPOCKTHBIC,
TEXHOJIOTHYECKHEe W  pabouue
JAOKYMCHTBI C HUCITOJIb30BaHUEM

KOMIIBIOTCPHOT'O  IIPOCKTHUPOBAHUSA
TEXHOJIOTHYCCKUX MMPOLCCCOB;

nk-12.3 - nMeet HABBIKH
KUCII0JIb30BATh WHHOBAILIMOHHbBIE
METOJNBI  JUIsl  pelICHHs  3a]ad

IPOCKTUPOBAHUA TEXHOJOTHUYCCKUX
1 IMPOU3BOJACTBCHHBIX IMPOLECCOB B
HedTerazoBoi OTpaCIH.

pe3aHus I
BUJIOB paloT.

Baaners:

- uHpOpManmeir o
CBOMCTBAX M IIPUMEHEHUU
Pa3IUYHbIX MaTEPHUAJIOB;

- HaBbIKaMH pabOThI C
TEXHUYECKOM M CIIPABOYHOU
JIUTEPATypOil 51
JIOKYMEHTAIUEH.

Ppa3IMYHBIX

4, O0beM IMCHUIUIMHBI M BUbI y4eOHOH padoThl

Taoauna 1
Bcero CeMmecTpsl
Bux yueoHoii paboTbl HAcoB/ 3at. e, 0®0 300
(01010 300 6 4

KonrakTHasi pa6ora (Bcero) 48/1,3 12/0,3 48/1,3 12/0,3
B Tom uucne:
Texupn 16/0,45 4/0,1 16/0,45 410,1
[MpakTHyeckue 3aHATUS
CeMuHapsl
JIaGopaTopHBbIe paGOTh 32/0,85 8/0,2 32/0,85 8/0,2
CamocTtosTeabHasi padoTa (Bcero) 60/1,7 96/2,7 60/1,7 96/2,7
B toM uucne:
Kypcogas pabota (mpoekr)
PacuetHo-rpaduueckue padboThI




UTP
Peeparer 20/0,6 20/0,6
Jloxnasi 20/0,6 20/0.6
[Ipe3enTanmu
[ToaroroBka k 1abopaTopHbIM paboTam
[ToaroToBKa K MPAaKTUYECKUM 3aHSATHUSIM 10/0,25 60/1,7 10/0,25 60/1,7
[ToxroToBka K 3aueTy 10/0,25 36/1 10/0,25 36/1
[ToaroroBka K 3K3amMeHy
Bua oryeTrHocTH 3a4er 3a4er sader sauer
BCEI'O B 108 108
108
O0mas Tpya10eMKOCTh Tacax
Py BCETO B 3 3
AUCHUITJINHBI
3a4. 3
(107850701 ¢:D.4
5. CoageprxkaHue TUCHMUILIMHBI
5.1. Pazaeans! IMCHUILIMHBI U BUALI 3aHATHI
Tabdauna 2
Ne HaumeHoBaHue pa3jaesia Jleku. | Jladopar. | IIpakr. | Cemun. | Beero
n/m AUCHUILIAHBI IO ceMecTpam 3aHATHS | 3aHATHS | 3aHATHA 3aH. 4acoB
Yachl Yacel Yacel
1. | CoBpemenHnoe 212 412 6/4
MeTaTypruyeckoe
MPOU3BOJICTBO U €0
npoaykuus. Ilpoussoacrso
YyIryHa M CTaJIH.
2. | Cnoco0bl pa3IuBKH CTAJIN. 2 412 6/2
Cnoco0bl MOBBIIIEHH S
KayecTBa CTAJIN.
3. | 3aroroBuTEILHOE H JINTEITHOE 2 4 6
NPOU3BOJCTBO.
4. | Texnosorust 06padoTKn 2 4 6
MeTAJLI0B aBJIEHHUEM.
CBapouHoe npou3BOJCTBO.
5. | MeTta/uibl. ATOMHO- 212 4/2 6/4
KpHCTALINYeCKOe CTPOeHHe
MeTaJLI0B.
7Kese30 u ero crjiaBbl.
6. | CoiicTBa MeTAJLJIOB. 2 4 6
OmnpenesieHne MeXaHU4eCKHX
CBOMCTB METAJLJIOB.




7. | Teopusi u TeXHOJIOTHSA 2 412 6/2
TepMHuYecKoii 00padoTKu
MeTaJLJIOB.
8. | XumMuko-TepMuyeckas 2 4 6
00padoTka cTajan.
MeToabl ynpoYHeHH s
MeTAJLJIOB.
Htoro 16 32 48/12
5.2. JlekumoHHbIE 3aHATHUS
Tabauuna 3
Ne HaumenoBanue pa3nena Copep:xaHue pa3/iesioB THCHUIIHHBI
n/n AUCHUILIAHBI 1O ceMecTpaM
1. | CoBpemenHoe 1.1 KoHCTpYKIIMOHHBIE MaTEepUAIbl U UX KIacCHU(pUKAIIHS.
MeTalIypruyeckoe 1.2 CtpykTypa COBPEMEHHOTO METaJLTyprHIeCcKOTO
MPOU3BOJICTBO U €ro IPOM3BOJICTBA.
npoaykuus. [Ipou3BoacTBoO 1.3 OcHoBHas ¥ OOOYHAS TIPOTYKITUS
YyryHa H CTaJIH. METAJUTYPTHYECKOTO MTPON3BOJICTBA.
1.4 Marepuansl 17151 JOMEHHOTO MPOU3BOJICTBA.
1.5 [loaroToBka pya K JOMEHHOM IJIaBKe.
1.6 BeirutaBka uyryHa.
1.7 TIpoayKThl TOMEHHOM TUTABKH.
1.8 Ilporuiecchl mpsIMOTO TIOJTYYEHUS JKee3a U3 Py,
1.9 CoBpemMeHHbIE CTIOCOOBI TTOTYICHHS CTAIIH.
1.10 CymHocTh mpoIecca MOJYISHHS CTAIH.
1.11 TIIpow3BOACTBO CTaJld B KOHBEPTOpPAX.
1.12 IIpou3BOACTBO CTaJId B MAPTEHOBCKHX IEYaXx.
1.13 IIpou3BOACTBO CTAJIM B AJICKTPOTICUAX.
2. | Cnoco6bl pa3IuBKH CTAJIH. 2.1 CocoObl pa3IuBKH CTAJIH.
Cnoco0bl NOBbIIIEHU S 2.2 Pa3nuBKa CTalu B U3JI0KHUILY.
KayecTBa CTaJIH. 2.3 HenpepriBHas pa3nuBka cranu na MHJI3.
2.4 MoudunupoBaHue CTaH.
2.5 O06paboTka MeTaIa CHHTETUYECKUM IIUTAKOM.
2.6 BakyymHas aerazanus CTaiH.
2.7 DNeKTPOILIaKOBBIH MeperiaB.
2.8 BakyymMHO-/1yroBOi1 meperuiaB.
2.9 BHemHue pu3nyeckre BO3ICHCTBUS Ha
3aTBEPICBAIOIINI METaJLI.
3. | 3aroroBuTe/ILHOE U JUTEHHOE 3.1 Be16op MeTo1a 1 crioco0a MoJIy4yeHHs 3ar0TOBOK.
NPOM3BOACTBO. 3.2 OO01ue NpuHIUIBI BEIOOPA 3ar0TOBOK.
3.3 OcHOBHBIE (PAKTOPBI, BAMSIONINE HA BBIOOP criocoba
MOJIy4EHUS 3aTOTOBOK.
3.4 Knaccuukanus TUTHIX 3aTOTOBOK U TUTEHHbBIE
CILIaBBHI.
3.5 Cxema nostyyeHus OTIUBOK.
3.6 CriocoObl U3rOTOBJICHHUE TUTEUHBIX (OPM.
3.7 ®OpMOBOYHBIE U CTEPIKHEBBIE CMECH.
4. | TexHoJiorusi 00padoOTKH 4.1 Knaccuduxaius nporeccoB 00paboTKH JaBICHHUEM.

METAJJI0OB 1aBJCHHUEM.

4.2 TIpokar M ero npou3BOJICTBO.




CBapouHoe Npou3BOJCTBO.

4.3 TlpeccoBanue.

4.4 BonoueHue.

4.5 KoBka u mrammnoBxa.

4.6 Cpapka 1uiaBiieHueM. Pydnast TyroBasi cBapka.

4.7 ABTOoMmMartuyeckas AyroBas CBapKa moJ (hIrocoM.
JlyroBas cBapka B 3alllUTHBIX ra3ax.

4.8 IlnasmeHHas M IEKTPOLLIAKOBAs CBapKa.

4.9 JlydeBbie cIOCOOBI CBapKH. DIICKTPOHHO-JTy4eBasl,
Ja3epHasl 4 ra3oBasi cBapka.

410 Cpapka IaBJI€HHEM M KOHTAKTHasl CBapKa.

411 Juddysuonnas capka. CBapka TpeHHUEM U
B3PBIBOM.

412  CrenuaibHbIe TEPMHUYECKHE ITPOIECCHI B
CBAapOYHOM ITPOU3BO/JICTBE: HAIlJIaBKa, HAIIbLJIEHUE U

namka.
Mertanibl. ATOMHO- 5.1 IlpocTpancTBeHHas (KpHCTaUIMYECKas) pelieTka
KpHCTAUINYeCKoe CTPOeHHe METaIJIOB.

METAaJLJIOB.
Keie30 u ero crjiaBbl.

5.2 Pa3HOBUAHOCTH U Te(EKTH KPUCTATLITHIECKOM
CTPYKTYpPBI METJIJIOB.

5.3 ludpdysus B meTamiax.

5.4 Knaccuduxarus MeTaios.

5.5 JlnmarpaMma cOCTOSTHUS KEJIEe30-YTIIePOI.

5.6 KOMIIOHEHTBI U CTPYKTYPHBIC COCTABJISFOIINE
CUCTEMBI KeJIe30-yIIIepo/I.

5.7 IlpeBparieHus Ha JIMHASIX JUATPAMMBbI KeEJIe30-
yrIaepos.

5.8 [IpaBuio0 KOHIIEHTPAIMA U OTPE3KOB.

5.9 Knaccuduxanus u MapKupoBKa CTaJICH.

CBolicTBa MeTaJLJIOB.
OnpenesieHne MeXaHUYECKHUX
CBOMCTB METAJLJIOB.

6.1 dusnyeckre CBOMCTBA METAIIOB.

6.2 XUMU4YeCcKHe CBOMCTBA METAJIOB.

6.3 MexaHn4ecKkue CBOMCTBA METAIJIOB.

6.4 TexHOIOTHYECKHE CBOMCTBA METAJIJIOB.

6.5 DkcruTyaTaliMOHHBIC CBOMCTBA METAJLIOB.

6.6 CriocoObl onpeiesICHUsI MEXaHUYECKUX CBOMCTB.

6.7 OnpenencHue MPOYHOCTH U TTACTUYHOCTH.

6.8 OnpeneneHue TBEpAOCTH, BI3KOCTH U YCTaIOCTHON
IPOYHOCTH.

Teopusi 1 TEXHOJIOTHSA
TepMHYEeCKOil 00padoTKH
MeTAJLJIOB.

7.1 Knaccudukaius BUI0B TEPMUYECKON 00pabOTKH.

7.2 IpeBpaineHusi, MPOTEKAIOIINE B CTAIH IPU HArPEBE U
OXJIaXKICHUH.

7.3 HarpeB npu TepmooOpadboTke. XMMHUECKOE JIEHCTBUE
Ha METaJUI HarpeBaroIel Cpebl.

7.4 Orxur. HazHaueHue v pa3HOBUIHOCTH.

7.5 3akanka. HaznaueHnue u criocoOsbl.

7.6 Otmyck cranu. HazHadueHue U pa3HOBUHOCTH.

XHMMHKO-TepMHUYecKas
o0padoTka craum.
Metoabl ynpoYyHeHHus
MeTaJlJIOB.

8.1 IlemeHTamus.

8.2 AzoTupoBaHUe.

8.3 IlmanupoBaHue WIM HUTPOLEMEHTAIHS.

8.4 uddysnonHas MeTarmu3anus.

8.5 Tepmomexanuueckas 0OpaboTKa cTay.

8.6 IloBepxHOCTHOE YIIPOYHEHHE CTAJIBHBIX JeTalIeH.
8.7 Crapenue.




8.8 O06paboTka cTan X0JI0I0M.
8.9 YmnpouHeHHe METOJIOM IJIACTHYECKOH J1ehopMaIivy.

5.3. JlabopaTopHble 3aHATHS

Taoauna 4
Ne HaumeHoBaHue pa3jaesia
HanmenoBaHue 1a060paTOpHBIX padoT
n/n AUCHUILINHBI
Kpucraanuzanus .
1 MakpoCKOIMYECKUI aHAIU3 CTPOCHUSI METAIIJIOB.
MeTaJLI0B.
2 7Kese30 u ero criiasbl. JlmarpamMma COCTOSIHUSL CHCTEMBI <GKEIIE30-yIIIepoI».
Kpucranmmsanus .
3 Kpucrannmzanus ¥ TepMAYECKHN aHATIN3 METAJIJIOB.
MeTaJI0B.

Teopus u TexHoJIOrus
4 TepMuYeckoii 00padoTku | TexHonorus rTepMudeckoid 00pabOTKU YIriIepoIUCTBIX CTajei.
CTAJIH.

Teopus u TexHoJIOrus .
TexHonorust TepMuueckoit 00pabOTKH JIETHPOBaHHBIX

5 TepMUYECKO 00padoTKHU .
cTanew.
CTaJINU.
Mexannueckne cBOMCTBA
6 CriocoOsI onpeieNieHrst TBEPIOCTH METAJIJIOB.
METaJJIOB.
7 Mexanuyeckue cBoiictBa | CriocoObI ONIPe/ICIICHUs TPOYHOCTH, YIIPYTOCTH H
METaJJIOB. ILUIACTUYHOCTH METAIIOB.
Mexanndyeckne cBOMCTBA .
8 Onpenenenue yaapHOU BSI3KOCTH METAJLIOB.
METaJJIOB.
9 TexHosiorust 00padoTKu Pa3HoBHUIHOCTH MPOKATHOTO MPOU3BOJICTBA: KOBKA U
METAJJIOB JaBJICHHEM. [ITAMIIOBKA.

10 | CBapouyHoe NpoM3BOACTBO. | PydHas ayrosas W ra3oBas CBapKa.

5.4. IlpakTH4ecKkue 3aHATHS (He MPeIyCMOTPEeHbI YUeOHbIM IJIAHOM )

6. CamocTosiTeibHAsI padoTa CTYA€HTOB MO JUCUHUILINHE.

Heabo camocTosiTeIbHOIT PadoThl sBIsETCS (OPMUPOBAHUE IUYHOCTH CTYICHTA,
Pa3sBHUTUC €TI0 CHOCOOHOCTH K CaM006y‘leHI/IIO 1 IIOBBIIICHUIO CBOCIO HpO(l)eCCI/IOHaHBHOFO
YPOBHS.

CamocrosTensHas pa60Ta 3aKIIIOYACTCA B HU3YUYCHUU COJACPKAHHA TEM KypcCa II0
KOHCIICKTaM, y‘Ie6HI/IKaM u I[OHOJIHI/ITGHBHOﬁ JIMTEpaType, NOATOTOBKE K J'Ia60paT0pHBIM nu
MPAKTUYECKUM 3aHATHUAM, K PYOSKHBIM KOHTPOJISIM, K 3K3aMeHY, 0(hOpMIIEHUHU J1a00paTOPHBIX
paboT1. OHa MOKET BKJIIOYATh B c€0s MPAKTHKY MOATOTOBKU pedepaToB, IPe3eHTALMH 1 JOKIaJ0B
no HuM. Temaruka pedeparoB J0DKHA UMETh NPOONEMHBIA M MpodecCHOHATBHO
OpPUEHTUPOBAHHBIN XapakTep, TPEOYIOIUN CaMOCTOSTENILHON TBOPUECKOM pabOThI CTY/ACHTA.

TeMBI J0KJIA10B:

1. H3roroBiieHHE 3arOTOBOK METOJaMU HOpOH.IKOBOfI MCTAJUTypIrUuu.

2. OnHOCTOpOHHEE U IBYXCTOpPOHHEE IpeccoBaHue. [ uapocTaTnyeckoe npeccoBaHme.




19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.

[Ipokarka kKak oJuH U3 CIIOCOOOB 00PaOOTKM METAUIOB U METAJUIMUECKHUX CIIJIAaBOB
JaBIICHUEM.

Bonouenue, KoBKa U IITAMIIOBKA METAJLJIOB.
O0paboTka METaNIOB PE3aHUEM.

BubpoumiynscHble METOI6I 00pabOTKH METAILIOB.
O6ocHOBaHME BBIOOpA METO/AA MTOJIyYEHUS 3arOTOBOK.
JloMeHHBII mpolecc.

Kucnopoano-koHBepTepHbIi Ipo1iecc.

. [Ipou3BOICTBO CTaIM B MAPTEHOBCKUX IMEYaXx.

. DnexTpocTanenjaBuibHble IIeUYn U UX Pa3HOBUIHOCTH.

. CxeMmbl ¥ cocoObl pa3JIMBKH CTAJIH, UX JOCTOMHCTBA U HEJOCTATKH.
. JIuTbe Mo BBIMIABISIEMBIM M BBDKUTAEMBIM MOJIEIISIM.

. JIuTbe B KOKUJIb U MO/ TaBJICHUEM.

. MzroroBienue OTIMBOK HEHTPOOEKHBIM U HEMIPEPHIBHBIM JINTHEM.
. Koppo3us meTanoB: pa3HOBUAHOCTH U METO/1bI OOPHOBI.

. KoMmno3uTHbIe MaTepuasbl B HAyKe U TEXHUKE.

. BKCHepI/IMeHTaJ'IBHBIe MCTOABI NIOCTPOCHUA AUAarpaMm COCTOSTHUH M aHaJIN3 UX OCHOBHBIX

THUIIOB.

[TopomikoBbie MaTepHUabI.

TyromnaBkue MeTaIbl U CIUIaBbl HA UX OCHOBE.

[TonyueHne MOHOKPUCTAIJIOB U aMOP(HBIX METAILIOB.

B3aumocBs3b Mex 1y COBEPILIEHCTBOBAHUEM MATEPHANIOB U PA3BUTHEM HAYKHU U TEXHUKH.

Du3NKO-MeXaHNYECKHE CBOMCTBA METAJIIIOB U CIIOCOOBI OIMPCACIICHUSA UX
KOJIMYCCTBCHHBIX XapPAKTCPUCTHUK.

Hanomatepuanbl B COBpeMEHHOM MUPE: Bpe U M0JIb3a.

[IpumeHeHne KepaMUYeCKIX MaTeprUaIoB B COBPEMEHHOMN TEXHHKE.

MenaunuHckre MaTepralibl: TpeOOBaHUS K HUM U CBOWCTBA.

DTOp-MOAMMEPHI: CBOMCTBA U IPUMEHEHHE.

Hemerannuueckue MaTepuansl.

B3aumocBs3b Mex 1y COBEPIICHCTBOBAHUEM MATEPHAIIOB U PA3BUTHEM HAYKH M TEXHHUKH.

TexHonorus IIpOU3BOJACTBA ,I[eTaJ'Ieﬁ MCTOAOM HOpOH.IKOBOfI MCTAJUIYPTrHUH.

IlepeyeHb y4eOHO-METOAMYECKOTO O0ecmevYeHUsl ISl CaMOCTOSATENbHOH pPadoThI

CTYI€HTOB:

1. [Tactoruna O.B. Marepuanosenenue : yue6Hoe nocobue / Ilactotuna O.B.. —

MuHck : PecniyGnnkanckuii ”HCTUTYT npodeccuonanbHoro oobpazosanus (PUIIO), 2020. — 276
c. — ISBN 978-985-7234-48-6. — TekcT : 21eKTpOHHBIHN // DIEeKTPOHHO-OMOINOTEUHAs cUCTEMa
IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/100385.html (nara oOpamieHwus:
07.03.2021). — Pexwum goctyna: Ui aBTOPU3UP. MOJIb30BATEINEH



2.

MensaukoB A.I'. MatepuanoBenenue : yaueonoe nocoodue mist CI1O / MenbHuKoB

A.T'., XBopoBa U.A., YunkoB E.Il.. — Caparos : [IpodoOpazoBanue, 2021. — 223 ¢. — ISBN

978-5-4488-0919-4. — Texkcr :

BOOKS

ANEKTPOHHBIA // DnekTpoHHO-OmOIMoTeYHast cuctema [PR
[cafiT]. — URL: http://www.iprbookshop.ru/99930.html (mata oOGpamenus:

07.03.2021). — Pexum pocryma: Juis aBTOpU3up. noJib3oBareiei bonmapenko I'.I. OcHOBBI
MaTepuanoBeneHus: yaeOnuk / bonmapenko I'.I'., KabanoBa T.A., Pribanko B.B. — Mocksa:
Jlaboparopus 3uanmii, 2020. — 761 c. — ISBN 978-5-00101-755-4.

3.

DnekTpoHHble pecypesl. Pexum moctyma: http://www.gumer.info/bibliotek Buks

/Science/metr/01.php; http://libgost.ru/1.php.

7. OnleHOYHbIE CpeACTBA
7.1. Bonpochl K nepBoii py0exkHO aTTecTalun

CoNoR~LWNE

Uro Takoe koHcTpyKinoHHbIe MaTepuaisl (KM)? Knaccuduxarms KM.
CoBpeMeHHOE METAJITypru4ecKoe MPOU3BOJICTBO U €ro MPOAYKIHS.
Martepuansl 1Ji1 JOMEHHOTO MPOU3BOCTBA.

[ToaroroBka pyx K JOMEHHOM IUTaBKE.

[TpousBoicTBO YyryHa. YCTpOMCTBO U paboTa TOMEHHOM MEUH.
OcHoBHbIE ¥ TOOOYHBIE TPOAYKTHI TOMEHHOM TIaBKH.

OcHOBHBIE COBpEMEHHBIE CLIOCOOBI TIOJTYYEHUSI CTAIH.

[Tpon3BOACTBO CTAJIM B KOHBEPTOPAX.

ITpou3BOACTBO CTaIu B MAPTEHOBCKUX MEYaX.

. [Ipou3BOICTBO CcTaIM B 3JEKTpOIEYax.

. CiocoObI pa3IMBKHU CTaJIH.

. Marepuanosenenne. O0mas xapakTeprucTUKa METAJIOB.
. ATOMHO-KPHUCTAJUTMYECKOE CTPOCHHE METAIIIIOB.

. ledeKThl KpUCTATUTMYECKON CTPYKTYpPhI METAJJIOB.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Judbdy3us B Mmeramiax.

Knaccugukanus Mmeramios.

DHepreTUYecKre yCIOBHS POIecca KPUCTAIUTH3AINH.

MexaHu3M Ipolecca KPUCTAILTH3AIHH.

['oMoreHHOE 1 TeTepOTEHHOE 3apO IbIIe00pa3OBaHHE.

MomduimupoBaHne METaIJIOB.

[TomumopdHbIe MpeBpaIieHus B MeTajax.

dopma KpUCTAIIIOB U CTPOCHUE CIUTKOB.

[TonsiTHe o crtaBax v MeTo1aX UX NoiydeHusi. OCHOBHBIE TIOHATHS B TEOPUH CILIABOB.
Oco0eHHOCTH CTPOEHUS, KPUCTAITM3AIUY U CBOMCTB CILIABOB:

MCXaHHNYCCKUX CMCCCﬁ, TBEPAbIX PACTBOPOB, XUMHNYCCKHX COCIMHEHU I

25.
26.
217.
28.

[[I/Ial"paMMa COCTOSIHNA NBYXKOMIIOHCHTHOI'O CILJIaBa.

HOpSII[OK MNOCTPOCHUA JUuarpaMmMm COCTOSAHUSA CIIJIAaBOB.

OCHOBHBIE THUIIBI AuarpaMm COCTOAHUA CIIJIaBOB.

CBs3b MCKOY CBOMCTBaMU CIIJIABOB U THIIOM JHar paMMBbl COCTOSAHUA

(nmpaBuiio Kypnakosa H.C.)

29.
30.
31.
32.
33.
34.
35.

Jlnarpamma cocTosiHUSI kene30 - yriepoa. Kommnonentsl cuctemsl Fe—FesC.
XapakTepucTHKa CTPYKTYPHBIX COCTABIAIOMNX cucTeMbl Fe—FesC.
IIpeBpatenus Ha nuHusAX auarpammsl Fe — FesC.

CrpyxTyps! 1 (a3sl Ha quarpamme Fe — FesC.

[IpaBuIO KOHLEHTPALMI U OTPE3KOB.

Knaccugukaus 1 MapKUpoBKa YTIepOAUCTBIX CTalei.

Buner nedopmanuii u HampsHKEHM.



36. [Tnactuueckas nedopmarusi.

37. MexaHu3M IJIACTUYECKON JIe(hopMaIliy METAIIIOB.

38. Mexanusm 1e(hopMaIriiOHHOTO YIPOYHEHHS] METAJLIOB.

39. Biusiare HarpeBa Ha CTpoeHHE NeOPMUPOBAHHOTO METAJLIA.

40. OcHOBHBIE CBOMCTBA METAJUIOB: (PU3UUECKUE, XUMUIECKHE, MEXaHUYECKHE,

TEXHOJIOTMYECKUE U IKCIUTyaTallhOHHBIE.

41. MexaHu4eckoe pa3pylieHUe TBEPAbIX TEIL.

42. Pa3pymeHne MaTepralioB B IPOIECCe U3HOCA.

43. Koppo3noHHOE pa3pylIeHre MaTepHaJIOB.

44. CiocoObI OBBIIEHUS] KOHCTPYKIIMOHHON MPOYHOCTH MaTEPUAJIOB.

45. TIpoYHOCTh W IJIACTUYHOCTH U METOJIBI UX OTIPE/ICIICHUSI.

46. TrepmocTh. MeTOIBI OTIpeIeNIeHHEe TBEPIOCTH.

47. Bszkocth. OnpeienieHue BA3KOCTH U €€ 3aBUCUMOCTh OT TEMIIEPATYpPHI.

48. BernocnuBocTh. OCHOBHBIE XapaKTEPUCTHKH BHIHOCIIMBOCTH.

49. Knaccudukanus BUIOB TEPMUIECKON 00pabOTKH.

50. IpeBparienusi, MPOTEKAIOIINE B CTATIH TP HArPEBE M OXJIAXKICHHH.

51. Harpes npu TepmooOpaboTke. XMMHUYECKOE BO3/IEHCTBHE HarpeBaroueit
Cpelbl Ha MEeTall.

52. Omxur u HopMmanm3amus. HazHaueHue u pexnmel.
53. 3akanka. HaznaueHue u BUBI. 3aKaJIOUHBIC CPEJIBL.

T'PO3HEHCKUY I'OCYJAPCTBEHHBIH HE®TAHOU TEXHUYECKUNU YHUBEPCUTET

buJjer k 1-oii py0e:kHoi arTecTanuu Ne 1

Jucrunnuna Martepuajgoseaenue - TKM

N5  T'pynma HP,Hb  cemectp 5

1. Koncrpykimmonusie marepuaisl (KM) u ux xkinaccudukarms.

2. ATOMHO-KpI/ICTaJ'IJ'II/ILIeCKOG CTPOCHUC MCTAJLJIOB.

YTBEPXALO:
« » 20 1. 3aB. kadenpoii

7.2. Bompochbl KO BTOPOii py0e:kHOW aTTecTAlNU

1. HpOI/ISBO,[[CTBO OBCTHBIX MCTAJJIOB. KJ'IaCCI/I(i)I/IKaI_II/ISI OBCTHBIX MCTAIJIOB.
2. IIpon3BOACTBO aTFOMHUHHSL.

3. IIpousBoicTBO MEIH.

4. IIpon3BOICTBO MarHusl.

5. IIpou3BOACTBO HUKEIIS.



6. [Ipon3BoCTBO TUTAHA.

7. Jluteitnoe nponsBoAcTBO. Knaccuukarus TuThIX 3ar0TOBOK.

&. JIurelinple CruIaBbl U UX JIMTEUHBIE CBOUCTBA. CrIOCOOBI JIUTHS.

9. Texnonorust 00paboTku naBneHneM. Kiaccudukanus criocoboB 06paboTKu
JaBJICHHEM.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

[Tpoxat u ero mpou3BoaAcTBO. CIOCOOBI MTPOKATKH.

O6opynoBanue 1 MPOAYKIHs MPOKATHOTO MPOU3BOJICTRA.
[IpeccoBanue. TexHOIOTHS U MPOTYKLIHS TPECCOBOTO MPOU3BOJICTBA.
Bonouenne. TexHOIOrHs BOJIOYEHHUSI U €T0 MPOAYKIIHS.

KoBka. CriocoObl u TexHosnorust Kopku. O0opyioBaHue 175l KOBKU U €€ MPOTyKIIHSL.
O0beMHast ITaMIOBKA. BUIBI ITAMIOBKH.

CapouHoe mpoun3BoicTBO. CriocoObI CBAPKHU.

Kommno3uimonnsie MaTepuabl.

Marepuaiibl TOPOIIKOBOW METAJLUTYPTHH.

Crioco0bl 3aKaliK¥ CTajH.

OTtmyck ctasin. OCHOBHOE 000pY/TIOBaHHE VISl TEPMUUECKOU 00pabOTKH.
Xumuko-Tepmudeckas o0padorka. HaznaueHue 1 OCHOBHBIE BUJIBI.
HemenTarms. CiocoObl IEeMEHTAUU U TepMOOOpaboOTKa mociie Hee.
AzotupoBanue. HazHauenue v pa3HOBUAHOCTH.

[{uanupoBaHue U HUTPOLIEMEHTALIHSL.

Jubdy3nonHass MeTaIu3ams.

Tepmomexanuueckast 00paboTKa cTaju.

[ToBepxHOCTHOE YIPOYHEHUE CTABHBIX JETaleH.

3akanka TBY u rasomiazMenHas 3aKaika.

Crapenue. HaznaueHnue u pa3HOBUAHOCTH.

O06paboTka cTanu X0JI0I0M.

YnpoyHeHre METOIOM IIaCTHYECKOH aedopMalivu.
KoHCTpyKIIMOHHBIE CTaIM U UX Pa3HOBUIHOCTH.

BnusHue yriepoia Ha CBOMCTBA KOHCTPYKIIMOHHBIX CTaJIEH.
Tursl mpuMece U UX BIUSHUE HA CBOWCTBA CTAJICH.
JlerupoBannsle crasnii. HazHaueHue NErupyrommux 3J€MEHTOB.

Knaccugukamus 1erupoBaHHbIX CTaleH.

36.
37.
38.
39.

Brnusuue JICTUPYIOIIUX 2JICMCHTOB HaA HO.TII/IMOp(I)I/BM Keie3a.

Bausinue JICTUPYIOIIUX 2JICMCHTOB Ha (I)aBOBBIe NIpeBpalICHUA B CTAJIAX.
HCMGHTyeMLIC " yJIydliacMbIC CTaJIU.

BLICOKOHpOLIHLIC, IMMPYKUHHBIC U ITAPUKOIIO AITUITHUKOBBIC CTAJIH.



22. Cranu s u3J1enui, paboTaroMX MPU HU3KUX TeMIIepaTypax.

23. 3HOCOCTOMKME U aBTOMATHBIE CTaJIU.

24. OObIyHBIE U OBICTPOPEKYIINE CTANIU JJIsI HHCTPYMEHTA.

25. Cranu [u1st U3MEPUTENbHBIX UHCTPYMEHTOB U IITAMIIOBBIE CTaJIH.

26. TBeprocIIaBbl M aIMa3 KaK MaTepual sl H3rOTOBJICHUS HHCTPYMEHTOB.

27. Koppo3uoHHo-croiikue cramu. Kitaccupukanus KOppo3nOHHO-CTOMKHIX CTaJICH.

28. XKapocToHKOCTh, )KapOCTOMKHE CTAIN U CILIABHI.

29. XKaponpoyHOCTb, )KapompovHbIe CTalIH U ciuiaBbl. Kitaccudukanus
JKapOIIPOYHBIX CTAJIEH U CIUIABOB.

30. Uyryn. ['paduruzamnus ayryHoB. BiusHue cocraBa uyryHa Ha Mporecc rpaduTu3amnum.

31. Briusinue rpaduta u npuMeceil Ha MEXaHMYECKHUE CBOMCTBA YYT'YHOB.

32. Ctpoenue u kiaccupuKanys YyryHoB.

33. Cepnriit uyryn. CBoiicTBa, MapKUPOBKA U TepMOOOpabOTKa.

34. BbICOKONIPOYHBIN YyT'yH ¢ IapoBUIAHBIM I'padutoM. CBONCTBA,
MapKupoBKa U TepMooOpaboTKa.

35. KoBkuii uyryH. CBoiicTBa, MapKUpOBKa B TEPMOOOpaOOTKA.

36. I{BeTHBIC MeTaJUIBl. AJTFOMUHUN U €r0 CILIABHI.

37. Menp U ee CIUIaBbl.

38. TuTaH ¥ €ro CruaBbl.

39. Maruuii 1 ero CIUIaBbL

40. KoMno3umoHHbIE MAaTEPUAIIBIL.

41. Marepuansl TOPOIIKOBON METaJUIYpTHUH.

T'PO3HEHCKUY IT'OCYJAPCTBEHHBIH HE®TAHONU TEXHUYECKUNW YHUBEPCUTET

buJjer k 2-oii py0e:kHoi arTecTanuu Ne 1

Jucrunnuna Martepuajgosenenue - TKM

N5  T'pynma HP,Hb  cemectp S)

1. Jluteitnoe nmpousBoicTBO. Kiaccudukaius TuThIX 3ar0TOBOK.
2. Xumuko-TepMudeckas oopadorka. HazHaueHrne 1 OCHOBHBIC BH/IBI.

YTBEPX/AIO:

« » 20 1. 3aB. kadenpoii

7.3. Bonnpochl k 3aueTy (3K3aMeHY)

1. Yto Takoe koHCTpyKIMOHHBIe MaTtepuaisl (KM)? Knaccudukarus KM.
2. CoBpeMEHHOE METaJLTyprUYECKO€E MPOU3BOJICTBO U €T0 MPOTYKIIHS.

3. Marepuainsl U1 JOMEHHOTO IPOU3BOJICTBA.

4. TlogroToBka pya K JOMEHHOM IJIaBKe.

5. [Ipon3BoaCTBO yyryHa. Y CTPOMCTBO U paboTa JOMEHHOM MEYH.

6. OcHOBHBIE 1 TOOOYHBIE TIPOTYKTHI TIOMEHHOM TIaBKU. BaxxkHelmue



TE€XHUKO-3KOHOMHUYECKUE TIOKAa3aTeIN JOMEHHOM Me4H.

7. ITIpou3BoacTBO cTanu. IIpomeccel npsiMOTO MOTYyUEHHUS Kee3a U3 py/l.
8. OCHOBHBIE COBpEMEHHBIE CIIOCOOBI TIOJIYUEHHUS CTAIIH.

9. IIpou3BOJCTBO CTaIM B KOHBEPTOpAX.

10. ITpon3BoACTBO cTaNX B MaPTEHOBCKUX I€YaXx.

11. ITpon3BOACTBO CTaNIM B AJIEKTPOIIEYAX.

12. Crioco6b! pa3iuBKU CTAJH.

13. I[Ipou3BoaCTBO IBETHBIX MeTaLIOB. Kitaccudukaniys iBETHBIX METAJIOB.
14. ITpon3BOJCTBO ATFOMUHUA.

15. IIpon3BoaCTBO MENH.

16. ITpon3BOICTBO MarHusl.

17. IIpon3BOACTBO HUKEIIS.

18. IIpon3BoICTBO TUTaHA.

19. Kpucrannuzanus MeTauioB. JHEPreTUYECKHUE YCIOBUS MpoIecca
KPUCTAJUIM3aLHH.

20. MexaHu3Mm mpolecca KpucTauIu3aiyy.

21. Camonpou3BOJIbHOE (TOMOTEHHOE) M T€TePOTeHHOE
3apopliieoopazoBanue. MoauduirpoBaHue METaIOB.

22. Kpucramnuzauus 1 CTpPOEHUE CTaJIbHBIX CIIUTKOB.

23. JledexTsl cTabHBIX CIUTKOB. CIOCOOBI MOBBIICHUS KAYECTBA CTAIH.
24. Bueneunast 00paboTka cranu. BakyymHas nerasaius ctainy.

25. DneKTpOLIaKOBBIH NeperuiaB cTalnu. BakyyMHO-yroBoi nepenias
CTaJH.

26. CnocoOsbl (hU3NYeCcKOro BO3/1€HCTBHS Ha MPOLIECCHl KPUCTAJUTU3ALINH.
27. 3aroToBUTENILHOE IPOU3BOCTBO. BHIOOP MeTO1a 1 criocoba morydeHus

3aroTOBKH.



28. Jluteiinoe mpou3BoaAcTBO. Kitaccudukanus IUThIX 3ar0TOBOK.

29. JluTeliHble CIIaBbl U UX JIMTEWHBIE CBOMCTBRA.

30. Cxema mosrydyeHus OTIMBOK. M3roTOBIEHHE TUTEHHBIX ()OPM U CTEPIKHEH.
31. CnenuanbHbie CIIOCOOBI JINTHS. JIUThe B 000JI0YKOBBIE U METAJUIMUECKIE
(bopMBL

32. JIuThe 1O BHITLIABISIEMBIM U BBDKUTAEMbIM MOJICTISIM.

33. W3rotoBieHne OTIUBOK [IEHTPOOEKHBIM JIUTHEM U JIUTHEM I10]1
JTABJICHUEM.

34. U3roToBieHHe OTIUBOK IEKTPOLITIAKOBBIM U HEPEPHIBHBIM JIUTHEM.
35. ledekThl OTIIMBOK M MIX UCIIPaBIICHUE.

36. Texnonorust 06padoTku naBineHueM. Knaccuduxamus crmoco6os
00paboTKHU JaBICHUEM.

37. IIpokat u ero mpou3BoaAcTBO. CrIocOOBI MPOKATKH.

38. O6opynoBaHue ¥ MPOAYKIIUS TPOKATHOTO TPOU3BOJICTBA.

39. IlpeccoBanue. TexHOJOTHUS U TPOAYKIIUS MPECCOBOTO MPOU3BOICTBRA.
40. Bonouenue. TexHOJIOTUs BOJOYEHHUS U €r0 MPOAYKITUA.

41. KoBka. Crioco0sI 1 TeXHOJO0THS KOBKUA. O0OpymOBaHKE JIJIsl KOBKH H €€
MIPOTYKIIHSL.

42. O0peMHAas MITaMIIOBKA. BAABI ITAMIIOBKH.

43. CapouHoe 1npou3BoAcTBO. CrOCOObI CBapKH.

44. Cpapka miaBieHueM. Pa3HOBUAHOCTH TyrOBOM CBApKHU.

45. Pyunas nyroBas cBapka.

46. ABTOMaTHueCKasi AyroBasi cBapka moJ (hJIr0COM U B 3alTUTHBIX ra3ax.
47. Ilna3meHHas U 3JIEKTPOILIAKOBAs CBAapKa.

48. DNeKTpOHHO-JIyu€eBas U jJa3epHasi CBapKa.

49. I'a30Bas cBapKa U cBapKa JIaBJICHUEM.



50

51

52

. Konraktnas u nuddy3nonnas capka.
. CBapka TpeHUEM U B3PHIBOM.

. CHGL{I/IaJIBHbIC TCPMUYCCKHUC ITPOLCCChI B CBAPOYHOM ITPOU3BOACTBE.

Hanbsuienue u naiika.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63

64.

65.

66.

CIIJIaBOB.

67

Kommo3unmoHnHbie MaTepuaibl.

Marepuaiibl TOPOIIKOBOW METAJUTYPTHH.
Marepuanosenenue. OO01mas XxapakTepUCTUKA METAJIIOB.
ATOMHO-KPHUCTAJUIMUECKOE CTPOECHNE METAJIIOB.
JlepexThl KpUCTAIITNYECKON CTPYKTYPbl METAIJIOB.
Hudbdysus B meTamiax.

Knaccudukarnus metaios.

DHepreTuvecKue yclIoBUs Mpolecca KpUcTain3aluu.
Mexanu3M mporecca KpUCTALIU3ALNH.
['oMoreHnHoe 1 reTeporeHHOe 3apoIbIIe00pa3oBaHUE.
. MonudunupoBanie MeTaIoB.

[TonumopdHbIie npeBpallieHus B MeTallIax.

dopma KpUCTAIIIOB U CTPOEHUE CIUTKOB.

IlousTue o cruraBax u MCTOJax HX ITOJIYYCHHA. OCHOBHBIE ITIOHATHS B TEOpHU

. OcobenHocTu CTpOCHUA, CBOMCTB U KpUCTAJIN3alllU CIINIaBOB: MCXaHUYCCKUX

CMeCGI‘/‘I, TBEPAbIX PAaCTBOPOB, XUMHNYCCKHUX COCJIMHECHUH .

68

69

70

71

. Z[I/IarpaMMa COCTOSIHUA NBYXKOMIIOHCHTHOI'O CILJIaBa.
. HOpSIILOK MMOCTPOCHUS AuarpaMm COCTOAHHUSA CILNIAaBOB.
. OCHOBHEIC THIIBI AuarpaMm COCTOAHUA CIIJIAaBOB.

. CBs13b MCKIY CBOMCTBaMHU CIIJIABOB M TUIIOM AuarpaMmbl COCTOSTHUA (HpaBI/IJ'IO

Kypnakosa H.C.)

72

73

. I[I/Ial“paMMa COCTOSIHUA KCJIC30 - YIIJICPO. Kommnonentsl cucremsr Fe—Fe3C.

. XapaKkTepuUCTHKa CTPYKTYPHBIX cocTaBistomux cucremsl Fe—FesC.



74. llpeBparenus Ha TUHUAX nuarpamMMmel Fe — FesC.

75. Ctpyktypsl 1 (a3sl Ha nuarpamme Fe — FesC.

76. [IpaBuUiio KOHIICHTPALIUNA U OTPE3KOB.

77. Knaccudukanus 1 MapKUpOBKa YTICPOAUCTHIX CTAJEH.

78. Bunsl nedopmaruii v HarpsHKeHUH.

78. Ilnactuyeckas pedopmariusi.

80. MexaHu3M 1u1acTu4eckoi JeopMaii METauIoB.

81. Mexanusm aepopMaIMOHHOTO YIPOYHEHUS METAIIOB.

82. BnusHue HarpeBa Ha cTpoeHue 1eOpMUPOBAHHOTO METaslIa.

83. OcHOBHBIE CBOMCTBA METAILIOB: (PU3NYECKHE, XUMHUYECKUE, MEXaHUIECKHE,
TEXHOJIOTHYECKUE U DKCIUTyaTallMOHHEIE.

84. MexaHnueckoe pa3pylieHue TBEPAbIX TE.

85. Pa3pyiienune MarepraioB B IPOLIECCE U3HOCA.

86. Koppo3noHHO€e pa3pylieHre MaTepruaioB.

87. CriocoObl TOBBINICHUSI KOHCTPYKIIMOHHON TPOYHOCTH MAaTEPUAJIOB.

88. IIpoyHOCTh M MIACTUYHOCTH U METOJIbI UX OIPEICTICHHUS.

89. TBepmoctb. MeTo1bl ONIpEeACIICHUE TBEPIOCTH.

90. Bsazkoctb. OnpeesieHue BI3KOCTH U €€ 3aBUCUMOCTh OT TEMIIEPaTypHI.
91. BeiHocnuBocTh. OCHOBHBIE XapaKTEPUCTHUKU BHIHOCIMBOCTH.

92. Knaccudukanys BUA0B TEPMUYECKOH 00paOOTKH.

93. IlpeBparieHus, TPOTEKAOLIUE B CTATIHU PU HATPEBE U OXJIAXKICHUU.

94. HarpeB npu TepMooOpadoTke. XMMUYECKOE BO3ICHCTBUE HATPEBAIOIIEH CPEJIbI
Ha MeTaJl.

95. OTxur u HopManu3anus. HasHaueHue u pexxuMel.
96. 3akanka. HazHauenue u BUabl. 3aKaJIOYHBIE CPEBI.
97. CriocoOBbl 3aKaJIKA CTAJIH.

98. Otmyck ctanu. OCHOBHOE 000pyTIOBAaHUE TSl TEPMUYECKOH 00paOOTKH.



99. Xummuko-tepmudeckas 00padoTka. HazHaueHre 1 OCHOBHBIC BH/IBI.
100. IemenTarus. CnocoObl IIEMEHTAIMK U TEPMOOOPaOOTKA MOCIIe HEee.
101. AzotupoBanue. HaznaueHue u pasHOBUIHOCTH.

102. [luanupoBaHUE U HUTPOLIEMEHTALIMSL.

103. Juddy3noHHass MeTain3amnys.

104. Tepmomexanuueckasi 00paboTKa cTasu.

105. TloBepXHOCTHOE YIPOYHEHHE CTAIbHBIX JE€TaJEH.

106. 3akanka TBY u razomnnazmeHHas 3aKajka.

107. Crapenue. Ha3HaueHue u pa3HOBUIHOCTH.

108. O6paboTKa cTaau X0JI0I0M.

109. YrpouHeHre METO/I0M IJIACTUYECKON AepopMaliyi.

110. KOHCTpYKIIMOHHBIE CTAJIM U UX PA3HOBUIHOCTH.

111. Bausinue yriepojia Ha CBOMCTBA KOHCTPYKIIMOHHBIX CTAJICH.

112. Tunsl npuMecel 1 UX BIWSIHUE HAa CBOMCTBA CTAJICH.

113. JlerupoBanusie cranu. HazHaueHnwue nerupyromux 3neMenToB. Kinaccudukarms
JIETUPOBAHHBIX CTaJICH.

114. BnusH#AE JETUPYIONIUX SJIEMEHTOB Ha MOJMMOPGhHU3M Kele3a.

115. BausiHHE JETHPYIOMIUX IEMEHTOB Ha ()a30BbIC MTPEBPAICHHS B CTAJISIX.

116. LlemeHnTyeMble U yay4dlllaeMbl€ CTaH.

117. BoicokonpouHble, MPY>KUHHbBIE U MIAPUKOTIOAIIUITHUKOBBIE CTAJIH.

118. Cranu ans u3genuit, paboTaroNMX IPU HU3KUX TeMIepaTypax.

119. M3HOCOCTOMKHME 1 aBTOMATHBIE CTaJIH.

120. OObIuHBIE M OBICTPOPEXKYILUE CTAIU 11 HHCTPYMEHTA.

121. Cranu A U3MEPUTENbHBIX HHCTPYMEHTOB U ILITAMIIOBBIE CTaJIH.

122. TBepaocmiaBbl ¥ ajiMa3 Kak MaTepual AJis U3rOTOBJICHUS HHCTPYMEHTOB.
123. KopposuonHocroiikue cranu. Kinaccudukanus KOppo3HOHHOCTOHKUX CTaJIeH.

124. ’)KapocToilKoCTh, )KapOCTONKNE CTAJIN U CILIABBI.



125. YKaponpouHOCTh, )KapompoYHbIe CTAIH U CIUIaBbl. Kitaccupukanus
JKapOIIPOYHBIX CTAJIEH U CIUIABOB.

126. Yyryn. I'padutuzanus yyryHoB. BausHue coctaBa 4yryHa Ha mporecc
rpaduTH3AIHH.

127. Baustaue rpadurta u mpuMeceil Ha MEXaHMYEeCKHe CBOMCTBA UyT'yHOB.

128. CtpoeHue 1 KiacCU(pUKAUs YyTYHOB.

129. Cepsiit uyryH. CBolicTBa, MapKUPOBKa U TEPMOOOpaOOTKA.

130. BricokonpoyHbIi UyryH ¢ IapoBUAHBIM rpagutoM. CBOMCTBA,
MapKHpOBKa U TepMOOOpadboTKa.

131. KoBkwuit uyryn. CBoiicTBa, MapKHpPOBKa U TEPMOOOpaOOTKa.

132. IiBeTHBIE METAITBI. AJTIOMUHUNA U €70 CIJIABBHI.

133. Menp u ee craBbl.

134. TutaH u ero CIuiaBsbl.

135. Maruwii 1 ero CruiaBbl.

136. KomMIio3uiimoHHbIe MaTeprabl.

137. Marepuaisl MOPOITKOBOW METaJLTYPTHH.

T'PO3HEHCKHUY I'OCYJJAPCTBEHHBIH HE®TAHONU TEXHUYECKUNU YHUBEPCUTET

Bbujer K 2-oii py0eskHo# aTtTecTammmy Ne 1

JucuuIuimHa Matepuaaosenenue - TKM

N5 T'pymma HP,Hb cemectp 5

1. CoBpemMeHHOE METAJLTYPrHU€CKOe MIPOU3BOJICTBO U €T0 MPOIYKIIHSL.
2. Knaccugukamus BUI0B TepMUYECKOH 00paObOTKH METAJIOB.

YTBEPXIAIO:

« » 20 1. 3aB. kadenpoii




7.4. Texymmii KOHTPOJIb

JlaGoparopuas padora Nel mo TKM
MAKPOCKOIIMYECKHWHN AHAJIN3 METAJIJIOB

I[ens pabomer: N3ydeHNE BIUSHIS XMMUYECKOTO COCTaBa M Pa3IMYHBIX BUJIOB 00pabOTKH
Ha CTPYKTYpy METa/UIOB; BBISBJICHHE ICPEKTOB, HAPYIIAIOMIMX CIUIONTHOCTh METAJUIOB,;
OIPEAEIICHUE JINTOW CTPYKTYPbl 1 XUMHUUYECKON HEOJHOPOJHOCTH METAIIOB; U3yYEHUE U3JIOMOB
METaJUIOB.

Jlabopamopuoe o0o6opyoosanue u mamepuanvl: MUKPOCKOI;, JIYNbl; KOMIUIEKT
MakpoILIU(OB U3 pa3IMUYHbIX METAJIOB; HA0Op (oTorpaduit MaKpoCTPYKTYP.

Kpamxue meopemuiecKkue céedeHUs no meme

Maxpockonuueckuil ananu3 (MaKpoananu3) 3aKi0YaeTcsl B U3y4YeHUH OOIIEro CTPOEHHUs
MeTajula IIyTeM IPOCMOTpa €ro M3JI0OMa WM CIEMUAIBHO TOIrOTOBICHHOW TTOBEPXHOCTH
HEBOOPYKEHHBIM TJ1a30M WM MpU HEOOJbIIMX yBeaudeHusx — 10 30 pa3. DTo mo3BoiseT
HaOMIOAaTh OJHOBPEMEHHO OOJBIIYI0 MOBEPXHOCTh W TOJYYUTH MpEACTaBICHHE 00 oO0IemM
CTPOCHHH METaJlla U O HAJIMYMAW B HEM OTIPE/ICIICHHBIX AepekToB. MakpoaHan3 HE OTpeIensieT
HOHpO6HOCTeI\/’I CTPOCHUA W 4YaCTO ABJIACTCA MPCABAPUTCIIBHBIM, HO HEC OKOHYATCIIbHBIM BUJIOM
UCCle0BaHus. XapaKTepu3yss MHOTHE 0COOEHHOCTH CTPOEHUS, MaKpOaHaAIN3 O3BOJISET BEIOpATh
T€ Y4acTKH, KOTOpble TpeOyloT AajbHEHIIEero MHKpPOCKOMUYecKoro uccienoBanus. CTpoeHue
METaJJIOB U CILJIaBOB, ONPEJEIEHHOE TAKUM 00pa30M, Ha3bIBACTCA MAKPOCMPYKIYPOIO.

MaxkpoaHanu3 NpUMEHSIOT JUTsl BBISIBJICHHS B METaJlIe IEHAPUTHOTO CTPOCHHUS, yCaJ0UHOM
PBIXJIOCTH, OCEBOW MOPUCTOCTH, Ta30BbIX IY3bIPEH, TPEHIMH, MYCTOT, IUICH, LIUIAKOBBIX
BKJIFOUEHUH, pACIOJIOKEHUS BOJIOKOH B TOKOBKAaX U IITAMIOBKAaX, BUJ] U3JI0Ma, JINKBALIUU CEPhI U
¢docdopa, CTpYKTYpHOH HEOTHOPOIHOCTH, KaYECTBA CBAPHOTO COCAMHEHHUS.

Ji1g uccrnenoBaHusl MAKPOCTPYKTYPhl METAIIJIOB U CINIABOB UCTIOJB3YIOT METOA HUTU(OB U
Meroa u3NnoMoB. Ilpu 3TOM BHI U3JIOMOB OINPEAEISIOT HEMOCPEACTBEHHO BU3YaJIbHBIM
HaOJI0IEHUEM, TOT1a KaK OCTalIbHble 0COOEHHOCTH — Ha MaKpoOILIHdax.

Ob6paszen (ero eme Ha3bpIBAIOT TEMILIET) METall1a, IOBEPXHOCTh KOTOPOTO MOATOTOBJICHA
JUIs MakKpoaHanu3a, HaspiBaeTcs Makpouummdom. OOpazery ans MakpoaHaiM3a BBIPE3alOT B
OTIpEICIECHHOM MECTE M B OIPE/IEICHHON MIOCKOCTH B 3aBUCUMOCTU OT TOTO, YTO TMOJIBEPraroT
UCCIIEIOBAaHUIO — OTJMBKY, IIOKOBKY, IITAMIOBKY, IpPOKAaT, CBapHYIO WIU TEPMHUYECKU
00paboTaHHYIO JIeTallb U YTO TpeOyeTCsl BBIIBUTh M U3YYUTh — MEPBUYHYIO KPUCTAJUIM3AIIUIO,
ne(eKThl, HapyIIAIoNIe CIUIONTHOCTh MeTalia, HEOJHOPOJAHOCTh CTPYKTYPHI U T.A. B cBsi3M C
3TUM 00pasibl BRIPE3al0T U3 OJTHOTO WJIM HECKOJBKUX MECT CIUTKA, 3arOTOBKU (JeTalin) Kak B
MpPOJOJIBHOM, TaK M B MONEPEYHOM HAIpaBICHUSAX. BbIpe3aHHbIE TEMIUIETHl IOJBEPraroT
MEXaHUYECKOI 00padoTKe, XUMUYECKOMY TPABJICHHUIO M HCCIIEI0OBAHUIO.

MeTonpl MakpOTpaBIEHHS MOAPA3ICIAIOT HAa TPU TPYIIBL: 21y00K020 MpAGIeHUs,
NOBEPXHOCMHO20 MPAGIEHUS, OMNEYAMKOSE.

CylHocTs MeToJia 21y00K020 mpasienus 3aKiIodaeTcss B 00paboTKe MOBEPXHOCTHU
MakpoIuda pacTBOpaMU HEOPraHUYECKUX KUCTIOT, B Pe3y/IbTaTe Yero Y4acTKH, HEOTHOPOHbBIE
o cocraBy, oOnamaromue Ooliee pa3BUTOH W aKTUBU3UPOBAHHOW  TOBEPXHOCTHIO,



MPOTpPaBIMBAIOTCA pazanyHo. OOpasyercss Makpopenbed MOBEPXHOCTH C y4acTKaMu OOJIbIIEH U
MEHbIIEH BBICOT, KOTOPHIE MPH OOJIBIION TIyOUHE PE3KOCTH HEBOOPYKEHHOTO TJ1a3a MIIM MaJIbIX
YBEITMYEHUSIX MOTYT ObITh UJCHTU(UIIUPOBAHBI.

Ilosepxnocmnoe mpasnenue uMmeer Oojiee OrpaHUYEHHBIA XapakTep B MaKpOaHAIM3e U
UCTIOJB3YETCS JUIs OOIIEro UCCIeOBAHUS CTPYKTYPBI U BBISIBJICHUS 1€()EKTOB, HETIOCPEACTBEHHO
BBIXO/ISIINX HA MOBEPXHOCTD, a TAK)KE BBISIBIICHUS XapaKTepa JIMKBAallUU B MeTayutax. J{ist oOmero
WCCIICIOBAHUS CTPYKTYPBI CTaJICH NIMPOKO MPUMEHseTcs peakTuB coctaa: 10-20 r mepcynbdara
ammonus [(NH4)2S20sg] va 100 mu1 Boibl, Temrieparypa peaktuba 50-60°C, Bpems Bbiiepkku 5-40
MUH. JIaHHBII peakTHUB MO3BOJSET HAOIIOAATH SIBJICHUS PEKPUCTAIUIM3ALMH, HEOJHOPOIAHOCTh
3epeH M0 pa3MepaM, CTPOCHHE CBAPHBIX I1IBOB.

[IpenmymiecTBO MeToJa MOBEPXHOCTHOTO TPABJIEHUS IO CPAaBHEHHUIO C IIyOOKHUM
TpaBJICHHEM 3aKJIFOYAETCS B BO3MOXXHOCTH JIYUYIIETO BBISIBIICHHSI OTJCIBHBIX JeTalel CTPYKTYPHI,
a TaKk)Ke B MEHBIIIEH arpeCCUBHOCTH PEAKTHBOB M MMPOCTOTHI OOPAIICHHS C HUMHU.

Memoo omneuamkoé IPUMEHSETCS AJIsl ONPEENICHUs TUKBALMU TPUMEcel B METaJIaxX U
crutaBax. B cransax Hapsaay ¢ gochopom Hambosiee BpenHOM mpumechio siBisiercs cepa. Cepa
Takke o01aaeT 00JIBIION CKIIOHHOCTBIO K JIMKBAI[MHU, HEPACTBOPUMA B XKelle3e U 00pa3yeT ¢ HUM
XUMHUYECKOe coeuHeHue — cynbdun xene3a (FeS), koTopblil BXOIUT B COCTaB JIETKOIIaBKOM
sBTeKTUKH Fe-FeS, pacrnonararonieiicss oTAeIpHBIMU BKIIOYEHUSAMHU IO TpaHulaM 3epeH. [lpum
HarpeBe 10 Ttemmeparypbl ropsueit aedopmarmu  (800-1200 °C) BKIOYEHHS] IBTEKTHKU
(Temnepatypa miasieHus 988 °C) mpuaaroT cTalu XpyNnKoCTb, JTM00 OIUIABIAIOTCA U 00pa3yloT B
MaTepuase HaJpbIBbl U TPEIIHUHBI (SBJIEHHE KPACHOJIOMKOCTH CTaJIHN).

Jlis ompeneneHus JUKBAIlMM Cepbl HaWOOJbIIEe PacHpOCTpaHEHUE MOJYYHSI METO]
baymana. B pmanHOM Metone 3acBeueHHYIO (oTOOyMary BbLAEPKHBAIOT B 5 %-0M BOJHOM
pacTBOpe CEpHOM KHUCIOTHl B TeueHue S5-10 MuUH, cierka MNpOCYIIMBAIOT MEXKIY JIUCTaMH
GbunbTpoBaNbHON Oymaru js yJaJleHHWs H3JIUIIHEr0 PacTBOpa U IUJIOTHO MPUKIAABIBAIOT K
Makpouudy Ha 25-30 muayT. CHAATas ¢ Mmakponumda porodymara mpoMeiBaeTcs, GUKCUPYETCS
B pactBope rumnocyiabpura 20-30 MuH, TpOMBIBaeTCs W BbICymHBaeTcs. llomydyeHHbIE Ha
(dboToOymMare yqyacTKM KOPHUHEBOTO [[BETA yKAa3bIBAIOT HA MeCTa, 000TalIeHHbIE CePOH (CKOTIICHUS
cynbdunos). Ecmum ¢dotoOymara umeeT paBHOMEPHYIO OKpacky, CcIleloBaTelbHO, cepa
pacnpezesieHa paBHOMEPHO.

JluxkBauuio Qocdopa B cTamu BBIABIAIOT TpaBlieHHEM OTHUIM(OBaHHOTO 00pasia B
peakTuBe coctaBa: 85 r xJopHOM meau U 53 r xsopucroro ammonusi B 1000 cm3 Boawl. s
BBISIBJICHHS JIMKBALIMU HEOOXOAMMO: OTHUIH()OBAHHYIO MOBEPXHOCTH 00pasiia MpoTepeTh BaTOH,
CMOYEHHOW CUPTOM; 00pazell MOrpy3uTh B YKa3aHHBIN pPEaKTUB M BBIAEPkKATh B HEM 1—2 MUH;
IpU BBIIEPKKE 00paslla B PEaKTHUBE IKEJIe30 PACTBOPSAETCS M BBITECHSET MeIb, KOTOpas
OCaKJaeTcs Ha TMOBEPXHOCTH oOpasla; Moclie BBLACPKKU 00pasell BbIHYTh M3 PEaKTHBA; BCS
MOBEPXHOCTh 00pasiia JOJHKHA ObITh MOKPHITA MEbIO; CTPYEH BOJIBI CMBIThH C IIOBEPXHOCTH CIION
Me/Y U IPOTePETh MaKpoUUIH( MOKpPOIl BaTo; MPOCYIINTh 00pasel.

bonee temHble, T. €. TIIyOOKO NMPOTPABIEHHbIE YYAaCTKH, — 3TO MecTa, 0OOTralleHHbIe
dbocdopom, Tak Kak ueM Oobiie B xenese pocdopa, Tem ObicTpee
oH pacTtBopsieTcsd. COOTBETCTBEHHO, CBETJbIE YYAaCTKH Ha TEMIUIETE€ — MeCTa C MEHbLINM
conepxkanueM ¢ocdopa.

HpI/I HCO6XO,Z[I/IMOCTI/I MOJIHOT'O MAKPOCKOIMUYCCKOT'O UCCIICAOBAHUS, a TAKIKE OMPCACTICHUS
HapymeHI/Iﬁ CINTIOIIHOCTH MCTallla U )Ie(l)eKTOB CTPOCHUA HCHCC006p8.3H0 MNPpUACPIKUBATHCA
CJ'IC,Z[YIOH_Ieﬁ MOCJICA0BATCIIbHOCTU: CHadalla TPaBUTH o6paseu PCAKTUBOM IOBCPXHOCTHOI'O



TpaBJICHUA, 3aTCM CHOBA H_IJ'II/I(bOBaTB U onpeAciATh paclpCACJICHUC CCPhI IO OTIICYATKY Ha
dboToOymare, mocie 4ero MPOW3BOAMUTH TIIyOOKOE TpaBICHHE JUISl ONPEICICHUS HAPYIICHHIA
CILIOIIHOCTH.

Buisignenue cmpoenus iumoti cmanu

Crpoenue nuTOoM cramu  (AGHOPUTHYIO  CTPYKTYpY) BBIABISAIOT  TpPaBJICHUEM
otuunpoBaHHOTO 00pasma B 15 %-oM BOJHOM pacTBOpe nepcyabpaTa aMMOHUSI.
Jlist BBISIBJIIGHUS! ICHPUTHON CTPYKTYPBI HEOOX0AUMO: OTHLIU(OBAHHYIO TIOBEPXHOCTH 00pa3ia
IIPOTEPETHh BaTOM, CMOYEHHOW cIUpTOM; HarpeTh peaktuB a0 80-90°C; oOpazew npu noMoIu
[IMIIOB TOTPY3UTh B TOPAYMI PEaKTUB W BBIAECPKAaTh B HeM 5—10 MuH; mociie BBIICPKKH B
peakTrBe 00paserl Mpy MOMOIIH IIUIIIOB BEIHYTh U3 PEAKTHUBA, POMBITH BOJIOW M MTPOCYIIHTh.

IIpu ananmu3e Makpouumga CIUTKA CTaIM HAOIIOJAETCS CTPYKTYPa, CXEMaTHYECKU
IIpeACTaBICHHAs Ha puc. 1.

1- ycagouHas paKOBHHA, 2 - HapyXHasgd MCJIKO3CPHUCTAA KOPKaA,

3 — 30Ha CTOJIOYATHIX KpHUCTAJJIOB; 4 —30Ha PaBHOOCHBIX KPUCTAJJIOB.

Puc. 1. MakpocTpykTypa ClIMTKa MeTajula:
a — cxema; 6 — peajibHasl IeHAPUTHas CTpYKTypa ciauTka ctanu X 18HIT.

Buisenenue oegpexmos, napyuarowux CHI0UHOCMs MEMania
Jlnist BBIABIICHUS B CTaIM Ae()EeKTOB, HApyLIAIOIIUX CIUIOIIHOCTh MeTajia (TpelirH, 1op,
PaKoOBHH), MPOBOJUTCS TIYyOOKOE TpaBi€HHE OTILIM(OBAHHOIO 00pa3la BOJHBIM PAaCTBOPOM
constHoit kucnothl (50 cm® HCL, 50 cm® Bombl) ciedyrommuM o0pa3oM: OTHUIH(OBAHHYIO
MOBEPXHOCTh O0paslia MpoTepeTh BaTOH, CMOYEHHON CHHPTOM; BaHHY C HarpeTrbiM J0



temneparypsl 60-70°C peakTHBOM IOMECTUTH B BBITSDKHOM IKady (Tak Kak MpU TPaBICHUU
BBIJICJISIOTCS SZIOBUTHIC Ta3bl; 00pasell Mpy MOMOIIH LIUMIIOB MOTPY3UTh B FOPSYUN PEaKTHB H
BbIIepKaTh B HeM 10—45 MuH.; mocne BbIIEPKKHA 00pasel Mpu MOMOIIM IIHUIIIOB BBIHYTh U3
peakTuBa, MPOMBITH BoJOW, 3areM 10-15 %-bIM BOJHBIM pPacTBOPOM a30THOM KHCIOTBHI H
IIPOCYILLUTb.

[Ipu rryOokOoM TpaBIIEHMH PAcTBOPOM KHCIOTHI BBHICOKOH KOHIIEHTPAIMH MPOUCXOIHUT
CTpaBJIMBaHUE IE(EKTOB, HAPYIIAIOMINX CIUIONIHOCTh METAJIa — OHU CTAHOBSITCS BUIMMBIMH
HEBOOPY)KEHHBIM IJ1a30M (pHC. 2).
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Puc. 2. JledexTsl, HapymIawIue CIuIONTHOCTh MeTasIa:
a — HeMeTaJJIMYeCKre BKIIIOUEHUS; O — IATHUCTAas JTUKBAUS

H3zyuenue uznomos

BuyTpennue nedexTbl, KOTOpbIe MOTYT IIPUBECTH K Pa3pYLICHHIO M3JEIHs, BBISBISIOTCS
HPU U3yYCHHH H3JIOMOB.

H310Mmom HA3BIBAaETCS TIOBEPXHOCTD, 00PA3yIOLIAsCsl BCICACTBHE Pa3pPyLICHHUS METAJIOB.
HM3110MBI METAJUIOB MOTYT CYIIECTBEHHO OTJIMYATHCS IO IBETY. Tak, cranu U Oesble YyryHbI, B
KOTOpBIX BECh YIJIEPOJ CBS3aH B IIEMCHTHTE, HMMCIOT H3JIOM CBETJIO-CEporo Ipera. Y
rpadUTU3MPOBAHHBIX CTaJell ¥ Yyr'YHOB, B KOTOPBIX YIJIEPOJ HAXOAUTCS MPEHMYILIECTBCHHO B
Bujie rpaduTa, U3NIOM YepHOro nBeTa. Ha MOBEPXHOCTH HM3JIOMOB MOXKHO BHICTh HC(EKTHI,
KOTOpbIE CIOCOOCTBOBANIM pa3pylICHHIO. B 3aBUCHMOCTH OT COCTaBa, CTPOCHUS MeTaslia,
HaM4us 1eeKToB, yCIOBH 00paOOTKHU U SKCILTyaTalluy U3ACNIUIl H3JIOMbI MOT'YT HMETh 53KUl,
XpynKuii WA YyCMaiocmuulil Xapakrep (puc. 3).

Bsizkuii (6onoknucmuiil) uziom (puc. 3, a) uMmeer OyrpHCTO-CIIIaXCHHBIH penbed U
CBHICTEIIHCTBYET O 3HAYUTEIBHOM MIACTHYECKON JIe(hOpMAIINH, TPEAIICCTBYIOIICH pa3pyIIeHHIO.
ITo By BS3KOTO MU3JIOMA HEIb3s CYAUTH 0 (hOpMe U pa3Mepax 3epeH MeTaluia.

Xpynxuit  (kpucmannuueckuit) uziom (puc. 3, 6) XapakTepu3yeTcsi HaJM4YMeM Ha
MOBEPXHOCTU IJIOCKHX OJECTAIIMX ydacTkoB. Tak Kak paspylieHHe MpOTeKaeT 0e3 3aMeTHOM
IUIACTHYECKOW AedopManuu U Gopma 3epHa HE HUCKAXKACTCs, TO HA XPYIKOM H3JIOME BH/IHBI
ucxonHas Qopma W pasmep 3epeH Merawwia. [Ipu XpYNKOM H3IOME pa3pyIICHHE MOKET
HNPOUCXOJUTHh 4Yepe3 3epHa (TPAHCKPUCTAIMYCCKUN WM HAQTATMHUCTBIA H3JI0M) JUOO MO
rpaHUIIaM 3epeH (MEKKPUCTAIUTMUSCKUAN MM KaMHEBUAHBIN U3JI0M). PaspyiieHue mo rpaHunam



3epeH HMMEET MECTO MpH HAJIMYMU Ha TPaHMIAX HEMETAUTMYECKUX BKIOUeHH ((ocdusl,
Cynb(UIBI, OKCUIBI) MITH IPYTUX BBIIEICHUH, OCIAOISMIOMNX MTPOYHOCTH IPAHUI] 3epHA.
OObIUHO M3JI0MBI OBIBAIOT CMEMIAHHBIMU. [Ipy cMeImanHOM H3JI0ME Ha €ro TOBEPXHOCTH

HAOJIOIAI0TCS YIACTKU BA3KOTO U XPYIIKOTO Pa3pymICHHs.

Puc. 3. Buasr u3imomoB cranu:
a — BSI3KUH; O — XPYNKUH; 6 — yCTaJTOCTHBIN.

Yemanocmuwiii uznom (puc. 3, 6) oOpasyercs B pe3ysibTare IIUTEIHHOTO BO3ICHCTBHS Ha
MeTaJUT IUKINYECKUX HanpspDKeHud u nedopmanuid. M310M COCTOUT U3 TpeX 30H: 3apOXKICHUS
TPEIIUHBI, COOCTBEHHO YCTAJIOCTHOTO pACHpOCTPAaHEHUS TPEUIMHBl U JojoMa. MexaHu3Mm
YCTaJIOCTHOTO pPa3pylICHUs CJIEAYIOIIMI: YCTalloCTHAas TpEIIMHA BO3HMKAeT B MeCTaX, IJie
MMEIOTCS KOHILIGHTpAaToOpbl HampsbkeHud wim nedektol. [lepBas 30Ha TUlocKas W TUIaKas.
VYBenuuuBasch mpu padboTe ACTald, TPEIIMHAa 00pa3yeT 30HY COOCTBEHHOTO YCTAJOCTHOTO
paclpoCTpaHEHUsT C XapaKTEepHbBIMU KOHIICHTPUYECKMMH OOpO3IKaMH WM JAyramMd U
MEJIKO3EepPHUCTHIM, (apPOpPOBUAHBIM H3JIOMOM. 3a4acTyld OHA HMEET OTJAEIbHBIC YYaCTKH
TJIaJIKOM TPUTEPTOM MOBEPXHOCTH. J[07I0M MPOMCXOIUT BHE3AIMHO, KOT/1a OCIa0JeHHOE TPEIIHHON
CeueHHue JIeTalld He CIHOCOOHO BbIAEpKAaTh MPUKIAIAbIBAEMON MEXaHMYeCKOW Harpy3ku. Jloiom
ObIBAET BA3KUM WM XPYIIKHUM.

Hopaook evitnonnenusn pabomot
1. O3HaKOMUTBCS ¢ METOTUKOM MPUTOTOBICHUSI MAKPOLILTH(OB.
2. V3yuuth KoJIEKUHI0 O0Opa3loB ¢ OCHOBHBIMU JedekTamMu, HaOJIIOAaeMbIMU Ha HX
MOBEPXHOCTU. 3apUCOBATDH ITH J1e(HEKTHI.
3. MccnenoBate U 3apucoBaTh MAKPOCTPYKTYPY TEMILIETA JUTOTO METAILIA.
4. OueHHTh JIMKBALIMIO HA MUKpouutude no merony baymana.
5. V3yuuTh U 3aprcOBaTh OCHOBHBIE BUJIBI U3JIOMOB (BSI3KUH, XPYIKUN U YCTATIOCTHBIN).

Cooeporcanue omuema

1. Lenb paGoTHI.

2. CylHocTh MakpoaHajn3a, PUroToBJIeHNe MakpoHutuda.

3. 3apucoBKa MaKpOCTPYKTYpHbI JINTOM CTaJIH.

4. 3aprcoBKa MaKpOCTPYKTYpbl 00pa3lloB CTAIM C OCHOBHBIMH Je(EeKTaMu, HapyIIAOMINX
CIUIOITHOCTh METaJla.

5. 3apUCOBKM OCHOBHBIX BHJIOB U3JIOMOB.

6. BBIBOIBI M3 TTOJTyYEHHBIX PE3YIbTATOB.
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KOHmpOJ'leble 80npoCol

. B uem 3akimrogaercs CylHOCTh MakpoaHainza?
. MeTo1pl MakpOTpaBIEHUS U UX CYILIHOCTh?

. Uto Takoe makpocTpykrypa?

. 51 yero ucnonb3yeTcss MaKpoaHainus?

. Kakue cyiiecTByroT METO1bI MAaKpOTpPaBIECHUS?
. UTo Takoe KpacCHOJIOMKOCTb?

. Kak BBISIBUTPH JMKBAIMIO CEPHI B CTAIN?

. Kak BbIsiBUTH JIUKBa1Mio Gocdopa B cTamu?
9.

Kak BIIBUTH IEHAPUTHYIO CTPYKTYPY B JINTHIX 0Opa3nax?

10. JdenaputHasi CTpYKTypa CIUTKAa U MEXaHU3M €€ (OpMUPOBaHUA?
11. Yto Takoe U3JI0M M KaKhe BUIbI U3JIOMOB BbI 3HAETE?

12. XapaktepHble MPU3HAKU XPYIIKOTO U BA3KOTO U3JIOMOB?

13. KakoB Me€XaHM3M YCTAJIOCTHOTO pa3pylieHus?

7.5. Onucanue nokaszaresje 1 KpUTepHeB OLCHUBAHUA KOMIIETEHIUI HA

PA3JIUIHBIX 3TAalax ux (l)OpMI/IpOBaHI/IH, OIIMCaHMC IIKAJbI OICHUBAHMUSA.

Tabnuua 7
IInanupyemble pe3yJibTaThl Kputepuu oneHnBaHus pe3y;ibTaToB 00y4eHus HaumenoBanue
OCBOEHHMS KOMIIEeTEHIINH menee 41 6asioB | 41-60 6asioB 61-80 6a/110B 81-100
(HeynoBJieTBOpHTE |(YIOBJAETBOPUTET (xopo1o) 06anJoB

OIK-1. ONK-4. OTK-7




3HATh:

- OCHOBBI METAJLTYPTUYECKOTO
[POU3BOJICTBA;

- 3aKOHOMEPHOCTH TPOLIECCOB
KPUCTAJUTH3AIUN 1
CTPYKTYypOOOpa30BaHHUs METAIIOB U
CILJTABOB, OCHOBBI HX TEPMOOOPAOOTKH,
CIIOCOOBI 3alIUTHI METAIIIOB OT
KOppO3HHY;

- KJIACCH(DHKALIUIO U CIIOCOOBI
[OTy9IEHHS KOMITO3UIIMOHHBIX
MaTepuaos;

- MPUHITUIIBI BBIOOpA
KOHCTPYKIIMOHHBIX MATEPHATIOB JIJIsI
[PAKTHYECKOrO PHUMEHEHUS;

- CTPOCHHE M CBOWCTBA METAJLIOB,
METO/TBI X UCCIIE/IOBAHUS,

- KJIACCH(DHKAIIUIO MATEPHAIIOB,
METaJJIOB U CILIABOB, X O0NACTH
[IPUMEHECHUS;

- METOIbI 00pabOTKN MaTepHasoB;

- METOIMKY pacyeTa W Ha3HAuCHUSI
[PEKMUMOB PE3aHUA IJIA pa3sIMdHbIX
BUIOB padoOT.

®parMeHTapHbIE
SHAHUS

Henonasie
3HAHUS

CdopmupoBan
HBIE, HO
cozieprkaliye
OTIENTbHBIC
po0OesbI
3HAHUS

Ccopmu
pOBaHH
bIC
CHCTEMAaTH4
eckue
3HAHHUS

Ymers:

- pacro3HaBaTh U KIaccupuuupoBath
KOHCTPYKLIMOHHBIE U CHIPHEBBIC
MaTepHuabl 10 BHEITHEMY BULY,
[IPOUCXOXKAECHUIO, CBOMCTBAM;

- ONIPEENATh BUBI KOHCTPYKIIMOHHBIX
MaTepuaos;

- BEIOMPATh MapKy MaTepuaia Iy
M3rOTOBJICHHS U3 HETo AeTalel MallluH,
paciudpoBKH MapoK OCHOBHBIX
MaIIMHOCTPOUTENBHBIX MATEPHAJIOB;

- ONPEIENATH METOM U CIIOCO0
[TOTY4EHNUS 3aTOTOBKH C YIE€TOM
[IPUMEHAEMOr0 MaTeprana u
TpeboBaHuUM;

- BEIOMPATh CIIOCOO CBApKH U €€
[apaMeTpbl U1l COSANHEHUS IeTaNeH;
- IPOBOJUTH MCCIIENOBAHUS U
MCTIBITAaHWUS MaTepHAJIOB, PACCUNTHIBATH
11 HA3HAYaTh ONTHMAJIbHBIC PEXIMBI
pe3aHus U T.IL

YacTuuHbie
YMEHUS

Henonnsie
YMEHUS

YMmenus
MTOJTHBIE,
JIOITYCKArOTCsI
HEOObIINE
OIINOKHU

Cdopmu
poBaHH
bIC

YMEHHUS

JlabopaTopHas paboTa
OTtuer

Jloxna




\Braoems: YacTuyHOE HecucremaTnueck VcnemnHoe
- METOIAMH CTPYKTYPHOI'O aHAJIN3a BIIaJICHHE 06 IpHMeEHeHHe -
KayecTBa MaTepHaJIOB;
| pEbopMammeli 0 CBOHCTRAX B HaBBIKAMH HaBBIKOB cHCTeMaTHd
PUMEHEHHUH PA3JIMYHBIX MaTEePUAJIOB; €croc
- HaBBIKaMH TIPAaBHJIBHOTO BHIOOpA MPUMEHEHN
MaTCpUaIOB UCXOJ U3 aHaJIM3a € HaBBIKOB
YCIIOBUH 3KCIUTYaTalluy U
[IPOM3BOICTBA;
- HaBBIKAMH COCTaBJICHHS
TEXHOJIOIMUECKOT'0 MPOIECCa 3ar0TOBOK
1 MEXaHUIECKOW 00pabOoTKH JIeTaliel;
- HEKOTOPBIMH SKCIIEPUMEHTAIBEHBIMH
METOAMKAMH U TEXHUKON B
MaTepraIoBeAUEeCKUX UCCIIEIOBAHUI; cucremMaTrnice
- HaBBIKaM1 pabOTHI C TEXHUUECKOH U KOM
CIIPaBO4YHOM J'II:ITepaTypOfI u pUMEHCHUH
TOKyM EHTaI1el; HABBIKOB
JIOITyCKAIOTCS
poOeITbI
1IK-2
3HaTh: ®parmeHTapHbIe Hemomnueie Cdopmupopan Chopmu
- MNPUHIHAIIBI BBIOOPA|3HAHU 3HaHUA HBIE, HO pOBaHH
KOHCTPYKIIMOHHBIX MaTepuaioB  JIsd
PaKTHYECKOTO IIPUMEHEHHS; conepatime pie
- CTpoeHHe W CBOMWCTBA OTJAENbHBIE |CHCTEMATHY
METAJIJIOB, METO/IBI UX UCCIICAOBAHUS, HPOGGHBI €CKHe
Uactruunsle ymeHus| Henomnnsle
yMEHHUS
Ymenus
TOJIHBIE, Cdopmu
JIOITYCKArOTCsI pOBaHH
HeOOoJbIIHe bIe
OINOKH YMEHHS
YacTuuHoe Hecuncremaruue Venenu
BJIAJICHHUE CKOE B oe u
Baaperts: HaBBIKAMH IOPUMEHEHUE  |cpcTeMaTHueC cHCTeMa
- uadopmMaIeii 0 CBOWCTBax U HaBBIKOB
[IPUMEHEHNUH Pa3INIHBIX MaTEPHUAJIOB; Kou THIECKO
- HaBBIKAMH  PabOTHl ¢ TPUMCHCHHH € JlabopaTopHas paboTa
TEXHIYECKOM u CIPaBOYHOM HaBBIKOB npumeH [OTaeT
NIMTEPaTypOl U JOKYMEHTaLUEH. JIOITYCKAarOTCs eune  |[Hokman
podesIbl HABBIKQ

8. Ocol0ennocrTH pcaindalilui JUCHMUIUVIMHbI IJd HHBAJUIAOB H JHII C
OTrpaHUICHHBIMHA BO3MOKHOCTAMH 310POBbA

I[J'IH OCYIICCTBJICHUA MPOLUCAYP TCKYWICTO KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTO‘-IHOﬁ




aTTeCcTallMd OOYYalOIIMXCSl CO3JaHbl (POHABI OIIEHOYHBIX CPEJACTB, AMANTHPOBAHHBIC IS
WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMM BO3MOXXHOCTSMHU 3/I0pPOBbS U IO3BOJISIOIINE OLICHUTH
JOCTI)KEHHE MMH 3aIVTAaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTEeNbHOW MpOrpaMMe pe3ybTaToB
o0Oy4eHHs: ¥ ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIHH, 3asBICHHBIX B 00pa30oBaTeIbHOM
nporpaMme. @opma MpoBeleHUs  TEKylled aTTecTaluu Uil CTYACHTOB-HHBAJIUIOB
YCTAQHABJIMBACTCSI C YYETOM HWHIMBHIYAIBHBIX TCHXO(HU3MUECKHMX OcoOeHHOCTeH (yCTHO,
IIMCBMEHHO Ha OyMmare, NMMCbMEHHO Ha KOMIIbioTepe, B (opMe TecTHpoBaHus M T.1.). [lpu
TECTHPOBAHUU JUIS CIA0OBUAALINX CTYJICHTOB HCIIOJIB3YIOTCS (DOHJIBI OIIEHOUYHBIX CPEICTB C
YKpylHEeHHbIM mpudrom. Ha »3Kx3aMeH npuriamaercss CONPOBOXKIAIOMIMM, KOTOPBIN
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyACHTY. [lpum HEoO0XO0AWMOCTH CTYIEHTY-
MHBAJIUAY MIPEIOCTABIISETCS AONOJHUTEIBHOE BpeMsl JUIsl IOJArOTOBKM OTBETA Ha dK3aMeHe (WIn
3adere). OOyuwaromuecs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI U OOydaromiuecs
MHBAJIUbl 00ECIEUMBAIOTCS TEYAaTHBIMU U DJIEKTPOHHBIMM 0OOpa30BaTEIbHBIMU pECypcaMmu
(mporpammbl, ydeOHbBIE MOCOOMSI MJIi CAMOCTOSITENbHOM paboThl W T.0.) B  (opmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10POBbsI U BOCIPUATHS HH(OPMaLIUU:

1) s UHBAJIMJOB U JIMI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI 110 3PEHHIO:

- AJA cJenbIX: 33/aHus JUIS BBINIOJHEHUS HAa CEMUHAapax U IPAKTHUECKUX 3aHSTHUSIX
opopMIIsIFOTCST penbeHO-TOUeUHBIM MIpUPTOM bpaiins mwiu B BulE 2JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMIIBIOTEPA CO CHEUATU3UPOBAHHBIM MPOTPAMMHBIM 00ecTieueHuEM
JUIS CJETBIX, TM00 3aYMTHIBAIOTCA ACCUCTEHTOM; MMChbMEHHbBIE 3aJaHUs BBITIOJIHAIOTCS Ha Oymare
penbedHo-ToueuHbIM mIpuGTOM bpailng uianm Ha KOMIBIOTEPE CO  CIEUUATU3UPOBAHHBIM
MIPOrpPaMMHBIM OO€CTIeUeHUEM ISl CIETbIX TUOO0 HAIMKTOBBIBAIOTCS ACCUCTEHTY; 00yUYaONINMCs
JUIA BBITMOJHEHUS 33/1aHdsd TPU HEOOXOJUMOCTH MPENOCTABIIAETCS KOMIUIEKT MHUChMEHHBIX
IPUHAIEKHOCTEN U Oymara Juid 1McbMa pelibe(pHO-ToUeUHbIM HIpudTOM bpaiins, komnberorep co
CHEeLUAIU3UPOBAHHBIM IPOrPAMMHBIM O0ECIIEUeHUEM ISl CIICTIBIX;

- 1Js c1adoBUAAIMX: 00ecreunBaeTCs NHANBUAYAIIbHOE PAaBHOMEPHOE OCBELICHUE HE
menee 300 orokc; oOydarommuMmcs JJIS  BBITOJHEHHWS 3aJaHds MpU  HEOOXOIUMOCTH
IIPEJOCTABIISETCS YBEIMUMBAIOILEE YCTPOMCTBO; BO3MOYKHO TAaK)K€ MCIIOJIb30BaHHE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOMCTB; 3alaHusl JUIsl BHIIIOJHEHUS 3aJaHUN O(QOPMIISIOTCS YBEITUUYEHHBIM
mpudTOM;

2) A7 MHBAJIUIOB U JIML C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbsSI IO CJIYXY:

- JUIA TJIYXHX M caalocablIaMX: 00eCneunBaeTcs Hajludue 3BYKOYCHUIIMBAIOLICH
anmnaparypbl  KOJUIGKTUBHOIO  TIOJIb30BAaHMsA, IpU  HEOOXOAUMOCTH  OOydaromumcs
IPEJOCTaBIsIeTC  3BYKOYCWJIMBAIOIAs  ammaparypa  MHAMBUIYAJIBHOTO  IOJb30BAHUS;
IIPEJOCTABIISIIOTCA YCIYTH CYypIOTIEPEBOTUMKA;

- VISl CJIENOIJYyXHX JIOIYCKaeTcsl MPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEIO YCIYI'H
TU(IOCYpIOTIEPEBOUMKA (IOMUMO TpeOOBaHU, BHIOIHIEMBIX COOTBETCTBEHHO JUISl CIEMbIX U
TIIyXUX);

3) Ui JMI C TSHKEJNBIMU HapyUIEHUSAMHU PEUH, TIIyXHUX, cIa0oCHbIIIalUX JEKIUH U CEMUHAPHI,
IIPOBOJIUMBIE B YCTHOI (opMe, MPOBOAATCS B MUCbMEHHOH (opMme;

4) 17151 MHBAJIMJIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 370POBbsI, MMEIOIIHUX HAPYLIeHUsl
ONIOPHO-ABUIATEJILHOI'0 aNNapara:

- JUid JMI C HapyleHUsIMM OIOPHO-JBUTATEILHOIO ammapara, HapyleHUsIMU
JIBUTATENbHBIX (QYHKIMH BEpXHUX KOHEYHOCTEH MIJIM OTCYTCTBHEM BEpPXHHX KOHEUHOCTEH:
MIICBMEHHBIE 33JIaHUS BBINOJIHSIIOTCS Ha KOMIIBIOTEPE CO CIIELMAIU3UPOBAHHBIM IPOTrPAMMHBIM
oOecreyeHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY; BHITIOJHEHUE 3aJaHUH (TECTOB, KOHTPOJIBHBIX
paboT), MpoBOAMMBIE B IMCbMEHHOH (popMe, TPOBOJATCS B YCTHOM (hopMe ImyTeM orpoca, becebl
¢ o0yJaronmmcs.

0. YuyeOHO-MeTOANYECKOE | HH(OPMALTUOHHOE o0ecrneyeHue
JTUCHMILTHHBI
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Bonorna : Ungpa-Umkenepus, 2020. — 424 c. — ISBN 978-5-9729-0417-4. — TexkcT :
ANEKTPOHHBIA // DnexkrpoHHO-OuOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/98417.html (nara o6pamenus: 07.03.2021). — Pexxum nocryna: ais
ABTOPHU3UP. NIOJIb30BATENECH

4, ConnueB HO.II. MarepuanoBenenue : ydeOHuK s By30B / Comnner HO.IL.,
[psixun E.N.. — Cankr-IlerepOypr : XUMU3JAT, 2020. — 783 ¢. — ISBN 078-5-93808-345-
6. — Texkcr : 2meKTpOHHBIN // DnekTpoHHO-OMOMMoTeyHas cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/97813.html (mara o6pamenus: 07.03.2021). — Pexum
JOCTYIA: U aBTOPHU3HP. TI0JIb30BaTeIeH

o. Marepuanosenenue : yaeonuk s CIIO / A.A. Bopo6seB [u ap.].. — Caparos,
Mockga : [IpodobOpaszosanue, At [Tu Ap Memua, 2020. — 356 ¢. — ISBN 978-5-4488-0866-1,

978-5-4497-0618-8. — Tekct : 3JeKTpOHHBIA // DnekTpoHHO-OnOmMorewynas cucrtema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/96962.html (mara oOpamenus:
07.03.2021). — Pexum jgocTtyma: Juis  aBTopu3up.  moJsib3oBareneit. - DOI:

https://doi.org/10.23682/96962

10. MaTtepuaibHO-TeXHHYECKOE O0ecredeHne TUCITUIIUHbI

Urenne nexkmmii ocymectBisiercss B aymutopun Ne 0-29 JlaGopatopust kadeaps
06opy)1013aHa HarJsiITHbIMHU I0coOusIMH B BHUJC CTCHAOB U IJIAHIICTOB, PasMCIICHHBIX Ha CTCHAX,
pa3naTOYHBIMH MaTepHaNaMH, aTiacaMH MUKPOCTPYKTYp H Ap. Mcmosb3dyemoe oOopynoBaHue:
npuOoOp MOTyaBTOMATHUECKUN ISl M3MEPEHHUsS] TBEPIOCTH METAJUIOB, MUKPOCKON ILIKOJIbHBIMH,
U3MEpUTENbHbIE  MHCTPYMEHTHI, PEXYyIIHEe HHCTPYMEHThI, My(denpHas Medyb, TEepMOCTaT,
pa3pbIBHAs MallluHa, MaSTHUKOBBIN KOTIEP.

,Z[J'If[ IIPOBCACHUA JICKITMOHHBIX n IMPAKTUYCCKUX 3aHATHH 110 JUCIHUIIIINHE
«MartepuanoBeicHHE» He TpeOyeTCs CIeIUaIn3UPOBAHHOTO MPOTPAMMHOTO 00ECIICUCHHUS.


https://doi.org/10.23682/96962

CocTaBuTelb:

Ipodeccop kadeapsr «TM u TII» 4/@,%%#\ /Hypamunos A.C./

CoriacoBaHo:

/2 é%#
3aB. kad. «TM u TII» /UcaeBa M.P./

3ag. Beimyckaronieit kadg. «bPOHI' M» 7778 / /Xamamos A.1LL./
bt ¢

Hupexrop IYMP </% /MaromaeBa M.A./



