deneparbHOE TOCYTApPCTBEHHOE OI0KETHOE 00pa30BaTEIIbHOE YUPEKICHHE
BBICIIICTO 00pa30BaHUs

b1.5.09

(uHOeKC OUCYUNIUHbL)

PABOYAS MTPOI'PAMMA JUCIUAITJIMHBI

«ToNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

MATEPUAJIOBEJAEHHUE U TKM

I10 HAIIpaBJICHUIO ITOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEYHEHUE

MAIINHOCTPOUTEJIBHBIX ITPONU3BO/JCTB

(K01 M HaUMEHOBaHKE HAIPABIICHUS TTOTOTOBKH, crielanbHOCTH B cooTBeTcTBUU ¢ DI'OC BIIO/OI'OC BO)

TEXHOJIOI'MA MAIIMHOCTPOEHU A

®opma o0ydeHust:__ouHas

['ox Habopa:

2019

(HampaBieHHOCTH (TIPOHIIB))

Pacnipenesienne 4acoB AMCOMIIMHBI IO CEMECTPAM M BHAM 3aHATHI (110 y4eOHOMY IUIaHY)

KoauuectBo 3ET 8
Yacos no PYII 288
Buasl koHTpOJISI B IK3aMeHbI 3adersl Kypcosbie Kypcosbie KonTpoJbHbIe
ceMecTpax: NMPOEKThI padoThbl padoTbI
(n1s1 3a09HOM
¢opmsI 00y-
YeHMusl)
2,3
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 3 5 8
Jlexuuu 34 | 34 68
JlaGopaTopubie 34 | 34 68
IIpakTHYeCKHE 18 | 18 36
KonTakTHasi paéora 86 | 86 172
Cam. pabora 22 | 94 116
KonTpoan
Hroro 108 | 180 288

ToabsaTTH, 2019




Pabouas mporpamma cocrasiena Ha ocHoBanuu @I'OC BITIO/®I'OC BO u yuyebHoro rana Harpas-
neHus noaAroToBku (cneruanbHocTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIeYeHUE Ma-

HIMHOCTPOUTCIIBHOI'O MPOMU3BOJACTBA

(k0O U HauMeHOoBaHUe HANPasieHust NO020MoeKU, cneyuarshocmu ¢ coomsemcemeuu ¢ PI'OC BIIO/@TI'OC BO)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIHHBI:

OtcyTcTBYET

Penensent

Yyebnas (pabouast) mporpamma oJ100peHa Ha 3aceganuu Kadenapsl HaHOTEXHOJIOTHH, MaTepH-
AJIIOBEJICHHE U MeXaHHKa (MpoToKoI 3aceqanust Ne 2 ot « 19 » ceHTa0ps 2018 1.).

(OoacHOCmb, YUeHOe 36aHue, CIeneHy)

« » 20 T

Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCHHUIIIMHBI 10 «

(U.0. @amunus)

20 1.

Cpox oeticmeus ymeepoicoennou PII/[: ona npoepamm bakanraspos — 4 2ooa; 0nsi npoepamm

mazucmpog — 2 2004, 05l NPOSPAMM CReYUaIucmos — 5 iem.

Nudopmanus 00 akryanusanuu padodei mporpaMmbl U CHUILIHHBI:

[Iporokon 3acenanus kadeapsl Ne
[TpoTokon 3acenanust kadeapst Ne
[Iporokon 3acenanus kadeapsl Ne

ITpoTtokon 3acenanus kadeapst Ne

COI'JTACOBAHO

0T« »
0T« »
0T« »
0T« »

20 T
20 1.
20 T
20 1.

3aBenyromuii kaenpoit  OGopynoOBaHME U TEXHOIOTHH MAITMHOCTPOUTENLHOTO MPOU3BOICTBA

« » 20 .

YTBEPXJIAIO

HN.o. 3aBeayromiero kadenpoit

« » 20 T

(8vinyckaiowel HanpagieHue (CneyuaibHOCms))

(noonucs)

H .1O. JloruHos
(U.0. Damunus)

HaHOTeXHOHOFI/II/I, MaTepHaJIOBCACHUEC U MEXaHUKa

(noonucs)

(pazpabomasuieii PI1/])

I'.B. Knesros
(U.0. Damunus)


https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/
https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

Crpykrypa mucunnianubl «Mamepuanosedenue u TKM)»

HanmenoBanne | Cemectp | Kon-so | Kom-Bo O6beM y4eOHOT0 Kypca W BHJBI yUEOHBIX MEPONPHUSTHIHA 9
Kypca wsydenus | 3ET | memens, B | Bceero Konrakraas paboTa CamocrosTenbHas pabora S
TeyeHue | dwacoB . - S E|F
0TO 1o y4 g E O 2 =S| ®
KOTOPBIX . & § & g g = = & E =
peamusy- [ Tany = | § : - 2d | £, ®¢| g
> o =
erTcst o 5 & g e | & 9 sZzl EE o i
5| B |gg| A | 8 |€s| B |2 |5FE g¢| £ | - S
Kypc A S 5 o = /A 5 E =z & ¥Egl =2 & = =
Marepuanose- 2 3 17 108 86 34 34 18 22 20 2 3au.
nenane 1 TKM-1
Marepuanose- 3 5 16 180 86 34 34 18 94 92 2 3au.
neuane 1 TKM-2




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOTr0 Kypca)
b1.5.09.01 MartepuasoBenenue u TKM 1

(MH/IEKC ¥ HAMMEHOBaHUE ANUCIMIUINHBI (Yy4eOHOTO Kypca))

1. Heap u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

ens — Jlath mpeacTaBiieHMe U OOOCHOBBIBATH B3aUMOCBSI3b XMMUUYECKOTO
COCTaBa, CTPOCHHS M CBOMCTB METAJIJIOB M CIUIABOB, a TAKXKE JIaTh MPEICTABICHUE
O COBPEMEHHBIX U MEPCIIEKTUBHBIX METOIaX UX 00pabOTKH.

3agaun:

1.  Jlatb mpeacTaBiieHHE O KPUCTAUIMYECKOM CTPOCHUU METaUIOB
Y CIUIaBOB.

2. [atp mpexacrasienue o ¢azax B METAIUIMUECKUX CIUIaBaxX M 3a-
KOHOMEPHOCTH KPUCTAJUIU3AUU METAJIOB U CIUIABOB.

3. JlaTh mpencraBiieHre O (pa30BbIX MPEBPALICHUSX B METAJUIaX U
CIUIaBax MPHU HArpeBe U OXJIAXKICHHH.

4, JlaTh mpencTaBieHUE 00 OCHOBHBIX BHJIaX TEPMUUECKOM 0Opa-
OOTKH METAJIJIOB U CILIABOB.

S. O3HAKOMUTH CTYACHTOB C KJIacCH(PUKALHEH U MapKHUPOBKOU

COBPEMEHHBIX CTaJeH, CIIJIaBOB U HEMETAJUIMYECKUX MAaTEpUAIIOB.
2. Mecto nucuuninHbl (yueOHoro kypca) B crpykrype OIIOITI BO

HNannas aucuuruimaa (yueOHbIM Kypc) oTHOcuTCs K broky 1 "Jlucuunauaen
(Momynn)" (6a3oBasi 4acTh).

JlucuunauHel, yueOHbIe Kypchl, HA OCBOSHHH KOTOPBIX Oaswpyercs JaHHas
JUcUUIUIMHA (Y4eOHbIN Kypce) — QU3HKa, XUMHUS.

JIucuMnIuHb1, y4eOHbIE KypPCHI, 111 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, MpHOOpEeTacMblie B pe3yabTaTe H3yUeHUs JAHHON JUCIUTUIMHBI (Y4eOHOTO
Kypca) —MeTaJNIOPeKyIue HHCTPYMEHTHI U UHCTPYMEHTAlbHAsi OCHACTKA, 000pYy-
JIOBaHME W TEXHOJOTHMYECKas OCHACTKa MAaITMHOCTPOUTEIBHOTO MPOM3BOJCTBA,
TEXHOJIOTHS (PUBHKO-TEXHUYECKONU 00pabOTKN MaTEepUasoOB.

3. Ilnannpyemblie pe3yJbTaThl O0yUYeHHUS MO AUCHHUILIMHE (Y4eOHOMY
KYPCY), COOTHECEHHbIE C IJIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUN 00pa30Ba-
TeJbHOM NMPOrpPamMMblI

dopMupyemMblie U KOH- Ilnanupyembie pe3yibTaThl 00y4eHUs
TPOJIHPYeMbIe KOMIIe-
TeHLIHH

- CIIOCOOHOCTh K CaMo- | 3HATh:METOJMKH CaMOOOYYCHHUS M CaMOOOpa30BaHMSI
OpPraHM3alMM M C€aMo- | YMETh:IOIy4YaTh 3HAHKS U3 Pa3IMYHBIX HHPOPMAIMOH-
obpazoBanuto (OK-5 HBIX HCTOYHHUKOB

Bnanets:MeToqukamMu movcka nHGOpMAIMK U3 JUTEpa-

4



Typbl U IHTEpHET-pecypcoB

- CIIOCOOHOCTH TpUMe-
HATH CIOCOOBI paIHo-
HAJILHOTO HCIIOJIb30Ba-
HUSI HEOOXOIUMBIX BU-
JIOB PECypcoB B Malllu-
HOCTPOUTENBHBIX TPO-
U3BOJICTBaX BBIOMPATH
OCHOBHBIE M BCIIOMOTa-
TEIbHBIE  MaTepHAJIbI
JUIS W3TOTOBIICHUS W3-
JIEH, CocoObl peau-
3allMd  OCHOBHBIX TE€X-

HOJIOTHUYECKUX TIPOIIec-
cos (T1K-1)

3HaTh: CIIOCOOBI pPaduOHAJIBHOI'O HCIIOJIB30BaHUA HE00-
XO0OUMBIX BHIOB PpPECYpCOB B MAIIMHOCTPOUTCIIbHBIX
IMIPONU3BOACTBAX, CITOCOOBI peajn3aliii OCHOBHBIX TCX-
HOJIOTHYCCKUX IIPOUCCCOB

YMeTh: NpUMEHATh CHOCOOBI PAlMOHAIBHOIO HMCIOJIb-
30BaHUsl HEOOXOIMMBIX BHJIOB PECYPCOB B MAIIHHO-
CTPOUTEIBHBIX MPOU3BOJCTBAX BBHIOMPATH OCHOBHBIE W
BCIIOMOTATEIbHBIE MAaTEPUAJIbI U1 U3TOTOBIICHUS U3JIE-
JUM.

BJIaI[eTI)Z criocobamu PaduOHAJIBHOI'O HCIIOJIb30BaHUA
H€O6XOIII/IMBIX BHUAOB PECYpCOB B MAIIMHOCTPOUTCIIb-
HBIX ITPOU3BOACTBAX H criocobamMu pcajim3aliii OCHOB-
HBIX TCXHOJOTHYCCKHUX IIPOLCCCOB

- CIOCOOHOCTHh HMCIOJIb-
30BaTh METOJbl CTaH-
JAPTHBIX UCIIBITAHUH 110
ONPENENECHUIO (PU3UKO-
MEXAHUYECKUX CBOMCTB
U TEXHOJIOTUYECKUX I0-
Ka3aTejied MaTepuaIoB
U TOTOBBIX MAIIIUHO-
CTPOUTENBbHBIX  M3[E-
JIMWA, CTaHJAapTHBIE Me-
TOABl UX MPOEKTHPOBA-
HUS,  TMPOTPECCUBHBIE
METOIbl IKCIUTyaTaluu
uznenuii (ITK-2)

3HaTh: METOAbI CTAHIAPTHBIX UCHBITAHUM 110 ONpeeie-
HUIO (PU3UKO-MEXaHMYECKUX CBOMCTB MaTEPHAJIOB U T'O-
TOBBIX MAIIMHOCTPOUTEIbHBIX W3ACIUN, CTaHJIAPTHBIC
METOJIbl UX MPOEKTUPOBAHMUS, MPOTPECCUBHBIE METOBI
AKCIUTyaTaluu U3AEIun

YMeTh: UCHOIB30BaTh METOAbl CTAaHAAPTHBIX HCIBITA-
HUN TIO ONpeAeNIeHNuI0 (PU3NKO-MEXaHUYECKUX CBOMCTB
MAaTE€pUAJIOB U TOTOBBIX MAIIMHOCTPOUTEIIBHBIX U3EIUN

Bnaners: crangapTHbIMH METOAAMH IMPOECKTUPOBAHUS
TOTOBBIX MAIIIMHOCTPOUTEIIBHBIX U3JEJINM, MPOTPECCUB-
HBIMU METOJIAMU SKCIUTyaTalluu U3CIIUI

CIIOCOOHOCTH BBIOUPATH
METOJIBI M CPENICTBA U3-
MEHEHHS DKCIUTyaTallu-
OHHBIX XapaKTEPUCTHUK
W3JEJIMM  MalluHOCTPO-
UTEIbHBIX IPOU3-
BOJICTB, aHAJIM3UPOBATH
ux XapaKTEePUCTUKY

(TIK-22)

3HaTh: COCOOBI PAllMOHAILHOTO UCIIOIb30BaHUs HEOO0-
XOJIMMBIX BHJIOB PECYpCOB B MAaITWHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX, CHOCOOBI pealn3allid OCHOBHBIX TEX-
HOJIOTMYECKHUX MPOIIECCOB

YMeTh: MpUMEHATHh CIMOCOOBI PAlMOHAIIBHOTO HCTOJIb-
30BaHMSI HEOOXOJMMBIX BHUIOB PECYpCOB B MaIIHHO-
CTPOMTEIBHBIX MPOU3BOJCTBAX BHIOMPATh OCHOBHBIC
BCIIOMOTaTeJIbHbIE MaTepUaJIbl JJIsi U3TOTOBJICHUS H3JIC-
JINHA.

Brnaners: crmocobamMu paroHANBHOTO HCITOJIb30BAHUS
HEOOXOJIMMBIX BHJIOB PECYpCOB B MAIIMHOCTPOUTEIIb-
HBIX MPOM3BOJACTBAX M CHOCOOAMM peaiu3allid OCHOB-
HBIX TEXHOJIOTUYECKUX MPOIECCOB

TemaTnuyeckoe coaep:kaHue TUCUUIVIMHBI (Y4eOHOI0 Kypca)




Pa3nen, moayJb

IMoapasznen, Tema

MeramnoBeaeHue

Kpucramnuueckoe ctpoenue. [edekTsl KpuCTaILITUYECKO-
ro CTpOEHHUs MeTaJuioB. BiusHue ux Ha MeXaHUYECKUE U
bu3nyeckre CBOMCTBA.

Kpucramnmuszanus uncteix MetamioB. da3el B MeTamnye-
CKHMX CIUIaBaX. 3aKOHOMEPHOCTH KPHUCTAJUIM3ALUM CILIa-
BOB. [IpaBmwio ¢a3. JlmarpamMMbl COCTOSIHUSI ABYXKOMITO-
HEHTHBIX cucTeM. Pa30BbIe MPEBPALICHUS B TBEPAOM CO-
CTOSIHUH.

Cranb, yyryH. ®a3oBble MpeBpalIeHUs] B CTAISAX U YYyTy-
Hax.

MexaHnyeckre CBOMCTBA METAJUIMYECKUX MATEPUATIOB.
MexaHn3Mbl pa3pylIeHUsI.

OCHOBHBIE METO/Ibl YIIPOUYHEHUS METAJUIOB U CILIABOB.
N3MeHeHne CTpyKTyphl U CBOMCTB MaTEpUAIOB IIPH IUia-
CTUYECKOM nedopmariuu u Harpese Jae(opMUPOBAHHOTO
Martepuana. Bo3Bpar u pekpuctaiauzaiusi.

Tepmuueckast 00paboT-
Ka

Tepmuueckast 06padoTka. [IpeBparienust B yriepoaucTon
CTaju Mpu Harpese. Pacnan nepeoxiaxaeHHOTO ayCTeHU-
Ta.

Knaccudukanus BugoB tepmuyeckoit oopadotku (CTO,
TMO, XTO). Omxur 1-ro u 2-T0 poaa.

3akanka 0e3 moJMMOP(HOTO MpeBpalleHus. 3aKajika C
noJimMophHBIM TipeBpamieHueM. CTapeHne W OTITyCK.
TMO u XTO

MamuHOCTpOUTEBbHBIE
MaTepuabl

Marepuanbl. KOHCTpYKIITMOHHBIE CTajdd U CIUIaBbI (yTJie-
poaucTeie, serupoBaHHbie). UyryHnsl. KoHCTpyKIIMOHHbBIE
IIBETHBIE CIIABBI (HA OCHOBE TUTAHA, AIFOMUHHUS, MEN)

NHcTpyMeHTaNbHBIE CTanu U cruiaBbl. CTany U CIJIaBHI €
0COOBIMH (PU3UYECKUMH CBOMCTBAMU

Hemerannuueckue maTepuaisl (IJ1aCTMACChI, KEpamMuye-
CKHE MaTepualbl, CTEKJIO, PE3UHOBBIE U JIP.).

OO0mas Tpy10eMKOCTh TUCHHMILIMHBI (Y4eoHoro kypca) — 3 3ET.




AHHOTAIUA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.5.09.02 MartepuanoBeaenne u TKM 2

(MHIOEKC 1 HAaMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOTO Kypca))

1. Heab 1 3a1a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Llesib — OCBOGHHE CYIIECTBYIOUINX TPATUIIMOHHBIX U COBPEMEHHBIX TEXHOJO-
TUi TOJNydeHHs U 0OpabOTKH KOHCTPYKLUHMOHHBIX MaTepHUalioB; MPUMEHEHHE ITHX
3HaHUU TPU HEOOXOJUMOCTH BBIOOpAa METOAa OO0pabOTKH MaTepuajoB B COOTBET-
CTBUH C KOHKPETHBIMHU 33JJa4aMU U yCIOBHUSIMH.

3anauu:

1. ChopmupoBarh 3HaHHS O PU3MYECKHX OCHOBAX U BUAAX 00OpabOTOK maTe-
pHuaoB

2. CopmupoBaTh yMEHUS 1O aHAINU3Y JOCTOMHCTB U HEJJOCTATKOB OCHOBHBIX
BUJIOB 00pa0OTOK MaTepuaioB, ONPEAEIECHUIO 00JacTU X IPUMEHEHMSI

3. CopmupoBaTh HaBBIKH pabOTHI CO CIIELUATIBHON U CIIPABOYHOM JIMTEPATY-
poii mo Meroaam 00pabOTKU MaTeprasoB

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OITIOITI BO

Hannas pucuurumHa (yueOHbld Kypc) oTHocuTcs K broky 1 "JucuuruimHbl
(Monmynm)" (Ga3oBasi 4acTh).

Jucuuminabl, y4yeOHble KypCchl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs
JUCUUIUIMHA (Y4eOHBIN KypC) — XUMUSI, MaTEMaTHKA.

JucuuninHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJIbTaTe U3YUYEHHUS JAHHOW JAMCLUMIUIUHBI (y4eOHOTo
Kypca) — «MatepuanoBeneHue», «OCHOBBI MPOEKTHON NEATETLHOCTHY, «MexaHuka
4y, «MeTamopeKylue HHCTPYMEHTBI 1 MHCTPYMEHTAJIbHAsE OCHACTKAY.

3. IlnanupyemMblie pe3yJbTATHI 00y4eHHUs M0 JUCHUILINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IUIAHMPYEMbIMHU Pe3yJbTATAMH OCBOCHHUSI 00pa3oBaTe ib-
HOMH NMPOrpamMmbl

dopMupyemMblie U KOH- Ilnanupyembie pe3ybTaThl 00y4eHUs
TPOJHMpyeMble KOMIIe-
TeHIUH

CIIOCOOHOCTB K CaMOOp- | 3HATh:METOJIMKH CaMOOOYUYEHHUsI U caMOOOpa30BaHUs

raHU3alMU ¥ caMooOpa- | YMeTh:MoyyaTh 3HAHHWS U3 Pa3IMYHBIX HH()OpPMAIMOH-
3oBanuio (OK-5) HBIX HCTOYHHKOB

Brnanerb:MeToankamMu nmoucka MHGOpPMAIMK U3 JUTEpaTy-

pb1 1 IHTEpHET-pECYpPCOB

CITOCOOHOCTh Impume- 3HaTh:

HITH CITOCOOBI panoro- | OCHOBHBIC HCXOAHBIC MATCpPpHaJbl MCTALIYPIrHUUICCKUX
HAJIbHOTO  HMCIIOJBb30Ba- | IPOMU3BOACTB;

HUA H€O6XO,Z[I/IMI>IX BH- 060py,Z[OBaHI/Ie N OCHACTKY JIMTEHHOT O IMpONU3BOACTBA, O0-




JIOB PECYpCOB B Malllu-
HOCTPOUTEJIBHBIX  TIPO-
U3BOJICTBAX  BBIOMpATH
OCHOBHBIE M BCIIOMOTa-
TEJIbHbBIE MaTepuabl
JUIS  WU3TOTOBJICHHUS U3-
Jenuid crnocoObl peanu-
3allid OCHOBHBIX TEXHO-
JIOTHYECKUX TPOLIECCOB,
aHAJIMTUYECKUE U YHC-
JEHHbIE METOJbl IpH
pa3paboTke MX MaTrema-
TUYECKUX MoJeeH, a
TaKKe COBPEMEHHBIC
METO/bl pa3paboTKu Ma-
JOOTXOAHBIX,  DHEPTo-
cOeperaromx 1 3K0JIO-
THYECKH YUCTHIX MaIlllu-
HOCTPOUTEIBHBIX  TEX-
Hojoruit (ITK-1)

CTOMHCTBA W HEAOCTATKH PA3IMYHBIX CIIOCOOOB IMPOU3-
BOJICTBA OTJIMBOK U OOJIACTH WX NMPUMEHEHUS, JTUTCHHBIC
CBOIMCTBA MaTepHUaJIOB;

000pyZI0OBaHUE W OCHACTKY OCHOBHBIX METOJIOB 00paboT-
K/ METaJUIOB JIaBJICHUEM, UX JOCTOMHCTBA M HEIOCTATKH,
o0acTy UX MPUMEHEHHS,

00OpyIOBaHUE M OCHACTKY OCHOBHBIX METOJOB CBApKU U
naiiky, X JOCTOMHCTBA M HEIOCTATKH, 00JIACTH WX TPH-
MEHEHHUS;

000pyIOBaHUE M OCHACTKY OCHOBHBIX METOJIOB 00paboT-
KA METaJVIOB Pe3aHHeM, UX TOCTOMHCTBA M HEJOCTATKH,
00J1aCTH WX IPUMECHCHHSI

YMeTh: MpOU3BOANTH PACUYEThl PEKUMOB OCHOBHBIX OIle-
panuii 00pabOTKH MaTepuasos;

BBIOpAaTh U3 MHOT000pasusi METOAOB IMOIy4YeHUs: U 0Opa-
OOTKM MaTepuanoB HauOoJiee ONTUMAIIBHBIN JJIs1 KaXKI0T0
KOHKPETHOT'O Ciyvas

Bnanets:

CIIEUATLHOU TEPMUHOJIOTUEH;

HAaBBbIKAMHU HKCIIOJb30BAHUSL CIIPABOYHOMW M CHEHHATIBbHOMN
TEXHUYECKOM JTUTEPATYPHI;

HaBBIKAMU MPOBEICHUS TEXHOJIOTMUECKUX OTICPALUN;
METOJaMH  ONPENCICHUS  OCHOBHBIX  MEXAaHUYECKHUX
CBOVCTB MaTEpHAJIOB

- CIIOCOOHOCThH HCMOJIb-
30BaTh METOJIbI CTaH-
JAPTHBIX UCIBITAHUN MO
ONpPENEIEHUI0  (PUBHUKO-
MEXAHUYECKUX CBOWCTB
U TEXHOJOTUYECKUX MO-
Ka3zaTejaed MaTrepuasoB
U TOTOBBIX MAIIHHO-
CTPOUTENBHBIX U3JIECIUH,
CTAHJAPTHBIE  METOJIbI
ux MPOEKTUPOBAHHS,
MPOTPECCUBHBIE METOJIbI
DKCIUTyaTalluu U3JEJIUHN
(TIK-2)

3HaTh: METOAbl CTAHIAPTHBIX HCIIBITAHWM IO OIpeaese-
HUIO (PU3HKO-MEXaHUYECKUX CBOWCTB MaTEPHAJIOB U T'OTO-
BBIX MAIIMHOCTPOMUTEIBHBIX U3AEIIUNA, METOABI UX MPOECK-
TUPOBAHHUS

YMeTh: UCIOIb30BaTh METObI CTAHJIAPTHBIX HCIBITAHUN
1o ompeAcieHU0 (HU3UKO-MEXaHUYECKUX CBOMCTB MaTe-
pPHAJIOB ¥ TOTOBBIX MAITHHOCTPOMUTEIIHHBIX M3

BJ'I&I[CTB: MCTOAaMHU CTaHAAPTHBIX HUCIIbITAHUHN TI0 OoIIpc-
JACICHUIO (1)I/I3I/IKO-MCXEIHI/I‘-IGCKI/IX CBOMCTB MaTCpualIoB U
IrOTOBBIX MAIIMHOCTPOUTCIBbHBIX HB)I@HHﬁ, METOdaMH HX
IMPOCKTUPOBAHUA

CIIOCOOHOCTh BBIOMpATH
METO/bl U CPEACTBA U3-
MEHEHHUs] JKCILUTyaTalu-
OHHBIX  XapaKTEPUCTHK
W3J1eJIM MalIuHOCTPOU-
TEJIbHBIX IPOU3BOJCTB,
aHaIM3UpOBaTh HX Xa-
paktepuctuky (ITK-22)

3HaTh:

CYIITHOCTb ITPOIIECCOB IMOJYYCHHSI METAUIOB M CILIAaBOB, B
TOM YHCJIE TTIOPOIIKOBBIX MaTEPHUAJIOB;

OCHOBHOE U BCIIOMOTaTelIbHOE 000PYI0BaHHE;
COBPEMEHHBIE CITOCOOBI 00PabOTKHM MaTeprajIoB

YMmeTh: moaoOpath MOCIEAO0BATENbHOCTh OINEpaluii oc-
HOBHBIX TEXHOJOTHYECKHX MPOIECCOB 00pabOTKM Mare-
pHajoB




Brnagers: HaBblkaMy MCIHOJB30BAHUS TPAJULHUOHHBIX U
HOBBIX TEXHOJIOTMUECKUX MPOIECCOB, OINEpaluii, 06opy-
JIOBaHUs1, HOPMATUBHBIX U METOJUYECKAX MATEPUAIIOB I10
TEXHOJIOTUYECKOMN MTOATOTOBKE MPOU3BOACTBA

CIIOCOOHOCTh K CaMoop-
TaHU3alul U caMoo0pa-

3oBaHHIO(OK-5)

3HaTh:
METOJIMKH CaMOOOYUYCHHS M CaMOOOpa30BaHUs

YMeTh:
MoJIyyaTh 3HAHUS U3 Pa3IMYHBIX WH(POPMAIIMOHHBIX HC-
TOYHHUKOB

Bnanetn:
METOJMKaMHU MOKUCKa UH(OpPMALUU U3 JUTEPATYpPhl U UH-
TEPHET-PECYPCOB

TeMmaTH4ueckoe coacpKaHne ITNCIUIIIINHBI (yqeﬁﬂoro Kypca)

Paznen, moayanb

IMoapasaes, Tema

1. PerukiuHr TEXHAYE-
CKHUX O0BEKTOB

1.1. Y)KusHeHHBII UK TEXHUYECKUX O0BEKTOB

1.2. Ilonarue "Penukinur oObEKTOB'", €ro BUIbI

2. [TapameTpsl, xapak-
TEPU3YIOLIUE KAaYECTBO
U30CIUN

2.1. TouyHOCTE HeTanei

2.2. lllepox0BaTOCTh MOBEPXHOCTH JAECTAJICH

2.3. YripoyHeHue MOBEPXHOCTH JETAIEN

2.4. TeXxHOJIOTUYECKHE OCTATOYHBIE HAIPSYKEHUS

2.5. TexHonOrM4eCKre OCTaTOYHBIE ehopmMaIuu

3. Meramutyprudeckoe
MIPOU3BOJICTBO

3.1. Marepuansbl, NpUMEHsEMbIE B METAILTYPrUYECKOM
IIPOU3BOJICTBE

3.2. JIoMEHHO€E NPOU3BOACTBO

3.3. Merannyprus craiu

3.4. MeTamnyprust M€Y U ATFOMUHUS

3.5. IlopoiikoBasi METAJLTyprus

4. Knaccudukarus u
MPUMEHEHUE KOHCTPYK-
IIMOHHBIX YEPHBIX U
[IBETHBIX CILIABOB

4.1. YriepoucThie CTaau

4.2. JlerupoBaHHBIE CTaIN

4.3. UyryHsl ¥ TBEpJIbIC CIIABbI

4.4, 11BeTHBIC CIIJIaBbI

4.5. KoMNo3UIMOHHBIE MaTEPUAIIbI

4.6. Kepamuueckue MaTepuaibl

4.7. HaHOCTPYKTYpHBIE MaTepUaIIbl

5. IIpousBoAcTBO 3aro-
TOBOK W WU3ECIIHMN

5.1. JIuteitnoe mpOU3BOJCTBO

5.2. O6paboTKa METAJJIOB JaBJICHUEM

5.3. CnenanpHble METOABI MOJTYUYEHUS 3aTOTOBOK

6. TexHosnornueckue
MPOIIECChI 00Pa0OTKU
METaJIOB

6.1. O6paboTKa METAJIJIOB Pe3aHUEM

6.2. Otnenodnast 00pabOTKa METAJIOB

6.3. CBapka MeTaJJIOB

6.4. DnexkTpodusuueckas 1 dAEKTpOXUMHUUYEcKas 00padboT-
Ka METAJUIOB




OO01masi TPy10€eMKOCTh TUCUMILIUHBI (YueOHoro kypca) — 5 3ET.
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TEXHOJIOT'HYECKAS KAPTA 110 YYEBHOMY KYPCY "Marepuasioeneaue u TKM-1"

Hnentunduxarop kypca B moayie "Meroauyeckas padora" id=120404

HammenoBanme | Cemectp | Kon-Bo | Koin-Bo O06beM y4eOHOTO Kypca W BHJBI yUEOHBIX MEpOTPHUSITHIA 9
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_ [locka  menoBas, Me-|
1 Moynb Texms Nel ek Beenenne. ATOMHO KPHCTAILTHYECKOE CTPOCHHE METAIUIOB.| 1 2 ) JTexumonnas ayuropus | 1 100 [unaobecnenenme,  3aresd
1 HANIEpOBaHIE aTOMHBIX IIOCKOCTEH 1 HAaNpaBICHHUI. [
1 Monyis [JTaGopaTopHoe — 3aHs- 11263 AHAIIN3 KPUCTAJLTHYSCKOTO CTPOCHHS METAIUIOB H CILIABOB[ n 2 ) Crienann3upoBaHHast 1 |r-114] 15 [Pocka wenosas,  Cren)
1 Tne Nel.l 1 maGoparopust 126. 0Gopy.
AHani3 KpUCTAUIMYECKOTO CTPOCHMSI METAJUIOB: OIpEsie-
1 Monyis [[IpakTHdeckoe 3aHsTHE Ip3 JICHHE OCHOBHBIX XApaKTEPHCTHK OJEMEHTAPHBIX sueek| n 5 2 + Aynuropust AT TIPAKTH-| 25 |ocka senosas
1 Nel bpap>, MHAMIMPOBAHUE ATOMHBIX TJIOCKOCTEH M HampaBJie- YECKUX 3aHATHI
HUA.




CaMOCTOSITEIbHOE

Monyib [ToaroToBka K nabopaTopHbM padoram. M3yueHue crienu-|
. u3ydenue Marepuanal Cam Aot patop p th 1 0
1 QJIbHOU JIMTEPATyPBIL.
Nel
[leekThl KpUCTAIUIMYECKOrO CTPOCHHUS: TOYCUHbIE, JTHHEH- Nlocka  menoas, Me-
Jlexumst Ne2 Jlex [HbIe, MOBEPXHOCTHBIC. METAJUIOB M MX BIUSIHHE Ha (pH3UUC- JI JlekumoHHas ayquropus 0 |maoGecneucnue, 3arem-
CKHE U MEXaHUYECKHE CBOWCTBA. HeHue
Monyis [JlaGoparopHoe — 3aHsi- AHaJIM3 KPUCTAUIMYECKOTr0 CTPOCHHS METAIIJIOB U CIUIABOB Creluain3upoBaHHas Jlocka menosas, Crer,
J1a63 I [-114{ 15 | =" s
1 e Nel.2 2 maGopartopust 1ab. 0bopyx.
CaMocTosTeNnbHOE
Monynb VI3ydeHre ydeOHBIX MaTepuasoB Ha 00pa30BaTElIbHOM|
n3ydenne Marepuanal Cam . AK 0
1 o2 [OpTaJie U CHeHUAIBHON JINTEPaTyphl
Monynb Binsare 1e(peKTOB KPUCTAIIMYECKOIO CTPOEHHUS Ha (DU3H- Hocka  menosas, ~ Me-
. Jlexrust Ne3 Jlex ned P . P ¢ JI JIekimoHHast ay tuTopust 100 |maoGecneuenne, 3arem-
1 UeCKHE U MEXaHUYECKHE CBOMCTBA METAJLIOB. erie
Makpockonuueckuii aHanu3 (MakpoaHaU3) CTPYKTYpbI
Monyis [JIaboparopHoe  3aHs- o Crienuan3upoBaHHAs Jlocka menosas, Crrer.
JIab3 |MeTaM4ecKuX MaTepHanoB. MUKPOCKONMYECKHH aHAJIN3 II -108( 0 [ .5 o6
1 Tie Ne2.1 maGoparopust 1. oBopyx.
(MUKpOAHAJIU3) CTPYKTYPbl METAIMYECKUX MAaTEpHaIIOB |
Monyns [[IpakTnueckoe 3aHATHE| [locTpoeHre aTOMHBIX IIOCKOCTEH M HampaBJICHHH 110 AyIuTOpUs Ul MPaKTH-|
Y. P TIp3 P P I1 YA P A . P 25 |Mocka menosas
1 Ne2 3aJaHHBIM UHJIEKcaM Muiuiepa. YEeCKUX 3aHATHI
CaMOCTOSTENIbHOES
Monyib [ToaroTOBKa K MPAaKTUYECKOMY 3aHSITHIO, H3YYCHHUE CIICIIH-
uzydenne Marepuanal Cam . 0
1 AJIbHOM JIMTEPaTyphI.
Ne3
Kpucramm3amnus 4uCTBIX METaJIOB. MeXaHU3MbI 3apOiK- Jocka  menosas,  Me-
Jlexuus Ned Jex [P P J1 JlekumoHHas ayquropus 0 |maoGecreuenne, 3arewm-
IeHUs ¥ pOCTa KpUCTALTUTOB. CTPOSHHUE CIIUTKA. e
Makpockonmiecknii aHanmm3 (MakpoaHalH3) CTPYKTYpEI
Moy [JIaboparopHoe  3aHs- P (vaxp ) YK Criennau3upoBaHHast Jlocka  menosas, Crer,
JIa63 |MeTaynmueckux MarepuanoB. MHUKPOCKOIMYECKHH aHAIH3| I r-108| 15
1 e Ne2.2. maGoparopust 1. oGopya.
(MHUKpOAHAJIU3) CTPYKTYPBl METATMYECKUX MAaTEPUAIIOB 2
CaMOCTOSATENbHOE
Monynb [loaroroBka K 1a00paTOpHOMY 3aHATHIO, U3y4YEHHE yuel-
u3ydenne Marepuanal Cam s o 0
1 Nod HOI 1 METOANYECKOH JINTepaTypHL.
Monynb CrutaBpl. Dasel B METAIUIMUECKHUX CIUIABAX. 3AKOHOMEPHO- flocka  menobas,  Me-
YT exims NeS Jlex P JI JlexnonHas ayAuTOpHs 100 |anaoGecneuenne, 3aren-
1 CTH KpHCTa/IM3amu crasos. [Ipasmo das. Henne
Monyns [JlTaboparoproe — 3aHs- 11463 [locTpoeHne nuarpaMMbl COCTOSIHUS CIUIaBa TEPMUUECKUM o CrienMau3upoBaHHAas r-103| o [Rocxa wenosas, Cnen.
1 Tre Ne3 METOIOM maGoparopust 1. oGopyx.
[ledexThl kprcTamumyeckoro crpoenus. Touednsie nedek-
M b [[IpakTHUeck HATH! Tbl. MeToapl o HUSl KOHIICHTPALMM BakaHCHH W AyIUTOpHS JUIS TPAKTH-
oxyins |[Ipal €CKOe 3a e Tp3 €TOJIbl OIpeseNe OHLIEHTpAILY aKaHC N YAUTOpHS U TIpa 25 |ocka weronas
1 Ne3 MEXKY3€IbHBIX aTOMOB, SHEPI'UH MX OOpa3oBaHHS M JHEp-| YECKUX 3aHATHI
THM aKTUBALUM MHUTPALdK
CaMocCTosTENBEHOE
Monynb TloaroToBKa K MPakTHYECKOMY U J1a0OpATOPHOMY 3aHSTH-
u3ydenne Marepuanal Cam . 0
1 Nos siM. V3ydeHne criennanbHOi TMTepaTyphl.
JliarpaMMbl COCTOSIHUSI IBYXKOMITOHEHTHBIX CHCTEM. J{ua- Tocka  menosas, Me-
JTexrmst Ne6 Jlex ([rpamMma coCTOSHHMS CIUIaBOB, OOpa3yrOIIMX TBEpIbIe pac-| JI JlexunoHHas ayquropus 0 [waoGecneucnne, 3atem-
TBOPBI C HEOTPAHYEHHOMN PaCTBOPHUMOCTBIO. HicHme
Monyis [JIaboparopHoe  3aHs- 11263 ccnenoBanue CTPYKTYpPBI YIIIEPOJHUCTHIX CTajlei B paBHO-| N Creruaii3upoBanHas r-108| 15 [Roosa menonas, Cren.
1 e Ne 4.1 BECHOM COCTOSIHUM METOZIOM MHKpOaHaiu3a | maGoparopus 126. oGopyx.
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Monyib HarpaMMbl COCTOSIHHSI CIUIaBOB, OOpa3yIOLIMX OrpaHH-| Hocka  meqosas, ~ Me-
7 Y Jlexiust Ne7 Jlex uarp > pasyloll P JI JIexiimoHHast ay tuTopus 100 [muaoGecneuenne, 3arem-
1 UeHHBIE TBEp/ble pacTBOPEL JlnarpaMma ¢ 9BTEKTUKOMH. erie
Moxyis CamocTosTeNnbHOEe
7 1 Y nzydenne Marepuanal Cam |MI3ydenue MaTepnanoB Ha 0Opa30BaTELHOM MOpTAiIe AK 0
Ne6
7 Monyis [JIabopatopHoe  3aHs- 1263 VccrnenoBaHue CTPYKTYPHI YIIIEPOAUCTBIX CTael B paBHO- n Creruann3upoBaHHas r-108| 15 [Pocxe menosas, Cnen.
1 e Ne4.2 BECHOM COCTOSIHHM METOZOM MHKpOaHaIn3a 2 maGopartopust 126. 0Gopyx.
[lucnokauuu. Bextop Broprepca. Pacyer MOLHOCTH BEKTO-
7 Moy, (lIpaxTirieckoe sansThe IIp3 |pa broprepca, sHepruu AMCIOKALMH U CUJI, JEHCTBYIOLINX| I AYAUTOpHS UL IpaKTH- 25 [Mocka menosas
1 Ne4 p3 P prepea, SHep e yrott UECKUX 3aHATHI
Ha JIMCIIOKALHIO.
CaMocCTOsATeNbHOE .
Monynb CaMOCTOSATENIbHOE H3Yy4EHHE CICLUAIbHOH JIMTEPaTyphl.
7 n3ydenne Marepuanal Cam o 0
1 No7 TlonaroToBka K 1a00paTopHOit padore.
Moty /lnarpamMma COCTOSIHUSI CIUIABOB C IEPUTEKTHKOH. Jlna- locka  wmenosas, Me-
8 1 Jlexuust Ne§ Jlex [rpamMMa COCTOSIHHMS CIUIaBOB, OOpa3yIOIIMX XHMHYECKHE) JI JlekunoHHas ayquropus 0 [waoGecneuenne, 3arem-
HCHHUC
COCAMHCHHUSL.
8 Monynb [JTaboparoproe  3aHs- 11263 ccnenoBanue CTPYKTYpbI YIVIEPOIUCTHIX YYT'YHOB METO- n Criennain3upoBaHHAs -114| 15 [locka verosas, Cren/
1 e Ne5.1 oM MuKpoananusa 1 naGoparopust 1a6. 06opy.
CaMocTosTeNnEHOE
Moy l13ydeHne MaTepHalloB II0 METOAWYECKHM YKA3aHUSIM |
9 n3ydenne Marepuanal Cam . AK 0
1 No8 CIeLHaIbHON IUTEpaType
MOZ[yJH) [locka  menoBas, Me-|
9 1 JTexuust Ne9 Jlex J1 JIeKOHHAs Ay TUTOPHUSI 100 [maoGecneuenne, 3atem-
HEHHUE
9 Moy [JIaboparopHoe  3aHs- 1263 lccenoBanue CTPYKTYpHI YIJIEPOMHCTBIX UYTYHOB METO-| n Creruan3upoBaHHas r-114| 15 [Roosa wenonas, Cren.
1 Tue No5.2 I0M MUKpoOaHasu3a 2 maGoparopust 1a6. oGopya.
Pacuer nuarpaMM COCTOSHHSI JBYXKOMIIOHETHBIX CHCTEM.
Monyis [[IpakTHaeckoe 3aHATHE| AyIuTOpHUs UL IIPaKTH-
9 IIp3 |OnpeneneHre XHMHYECKOTO COCTaBa U OOBEMHOTO COOT- II o 25 [Mocxa Genas mapkepras
1 NS womerms a3 YECKUX 3aHATHI
CaMOCTOSATENbHOE . .
Monynb [loaroroBka K 1abOPaTOPHOM M MPAKTHYECKOW paboTaMm ¢
10 n3ydenne Marepuanal Cam o 0
2 NeO MCIIOIB30BaHUEM CIIEIUATBHOM JINTEPaTyphI
MOHyJII; [locka  menoBas, Me-|
10 1 Jlexrmst No10 Jlex JI JlexunoHHas ayquropus 0 |mmaoGecneuenme, 3arewm-
HCHHUC
Monyns [JlTaboparoproe — 3aHs- Creluan3upoBaHHas ci Crien|
10 . paTop J1a63 [HcnpITanue MaTepHanoB Ha TBEpAOCTH 1 I . P [-103| 0 [focke wmeropas,  Creu
2 THe Ne6.1 maGoparopust 1a6. 0Gopy.
MOCTOSITEIIbH
CaMOCTOATENbHOE
Moxyns TToxroroBka K 1abOPaTOPHOMY 3aHSATUIO C HCIOIb30BAHMH-|
11 nsyuenne wmarepuana Cam 0
2 No 10 M METOJMYECKHX MaTepHaIOB
MO)lyJIL [locka  menoBas, Me-|
11 1 Jlexrmst Nel 1 Jlex JI JlexunoHHas ayquropus 100 [mmaoGecneuenne, 3atem-
HCHHUC
Mognyns [JlTaboparoproe  3aHs- Creluann3upoBanHas Crien|
11 . pPaTop J1a63 [McnpITanue MaTepHaoB Ha TBEPAOCTS 2 I 1 P [-103| 15 [focke menosas,  Cren
2 e Ne 6.2 maGoparopust 126. 0Gopy.
(AHanu3 auarpammel coctosiHust Fe-C.Onpenenenue cTpyk-
[IpakTHUecKoe 3aHATHE [AynuTopust [isl IpaKkTH-
11 IIp3 |rypsl, (azoBoro cocraBa, XMMHYECKOTO COCTaBa U 00BEM- II 25 [Mtocka menosas

N6

HOI'0 COOTHOILICHUS (ba:; YIICPOAUCTBIX craeit TIIpU_pas-

YECKHUX 3aHATHI
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JIMYHBIX TEMIIEpaTypax.

CamocTosTeNnbHOE
Monyib
12 5 nzydenne Marepuanal Cam |MI3ydeHue MaTepranoB Ha 0Opa30BaTEIbHOM MOpTAIe AK 0
Nell
Monynb Da3oBble MPEBpAICHUS B 4 ax MpH HarpeBe M OXJa- Hocka  menosas, — Me-
12 . Jlexuust Nel2 Jlex peBpat yryH P P JI JlekuunoHHast ayIuTopus 0 |mmaoGecneuenne, 3atem-
1 PKICHHH. HEHUE
Monyis [JlaGoparopHoe — 3aHsi- Criennau3upoBaHHast Crien,|
12 Y paTop JIa63 |McnbiTanue 00pa3ioB Ha pacTsbKeHue | I1 P r-114( 15 ﬂ%cme; Menopat, - LHel
2 THeNe7. 1 maGopartopust 1ab. 0bopyx.
CamocTosTeNnbHOE
Monyib
13 5 uzydenne Marepuanal Cam |MI3ydeHue MaTepranoB Ha 0Opa3o0BaTENHLHOM IOpTAIe AK 0
Nel2
MOZ[yJH) [ocka  menoBas, Me-|
13 5 JTexmus Nel3 Jlex JI JIexoHHAs ayAUTOPHS 100 [mmaoGecneuenme, 3arem-
HCHHUC
Monynb [JlTaboparoproe — 3aHs- Criennau3upoBaHHAas Crier,
13 Y. patop JIa63 [Acnbitanue 06pa3sios Ha pacTskeHue 2 I 5 a P r-114| 15 ﬂ‘%c"z Menosas,  LHel,
2 THe Ne7.2 maboparopust 1. obopyx.
OrmnpeneneHue CTPYKTYphI, (Ha30BOro cOCTaBa, XUMHYECKO-
Moaynb [[IpakTHdeckoe 3aHsATHE| pei TPYKTYPH, ¢ i AyIUTOpHUS UISL TIPAKTH-
13 IIp3 |ro cocraBa u 06BEMHOr0 COOTHOLIEHHMS (Da3 yriIepoaUCThIX II 5 M 25 |locka menosas
1 Ne7 UECKHUX 3aHATUI
yTYHOB TIPH Pa3HYHBIX TEMIIEpaTypax.
CaMOCTOSTEIIbHOES
Monyib ToAroTOBKa K MPAaKTHYECKOMY 3aHSTHIO C HCIOJB30BaHU-
14 n3ydenne Marepuanal Cam o AK 0
2 Nol3 eM CIIeLHaTbHON TUTEPATYPBL.
Moynb Knaccudukamuss ¥ BUIbI MEXaHHMYECKUX HCIBITAHUI: CTa- Jlocka  menosas,  Me-
14 Y Jlexrust Nel4 Jlex u JI JlexiimonHast ay turopus 0 |maoGecneuenue, 3arewm-
2 THYECKHE, TMHAMHYECKHE, YCTATOCTHBIE. e
14 Moy [JIaboparopHoe  3aHs- 11263 OrnpejeneHne ylapHoil BA3KOCTH MaTepuaa. Y CTaJloCTHas N Criennau3upoBaHHast r-114| o [Hocxa wenosas,  Cren.
2 Tre Ne§.1 MPOYHOCTh MaTepuana 1. maGoparopust 1. oGopya.
CaMOCTOSTEITbHOE
14 u3yyenue Marepuanal Cam |[loaroroBka K 3auery 0
Nel4
Moynb CTaTH4ecKoe Har eHue. VcnplTaHne METAIIJIOB Ha TBEP- flocka  menosas,  Me-
15 Y Jlexius Nels Jlex pyx P JI JlexiimonHast ayturopus 100 |mao6ecneuenne, 3arem-
2 mocTh. cnipiTanne Ha pacTsDKEHHE. e
15 Moy [JIaboparopHoe  3aHs- 11263 OrnpejeneHne ylapHoi BA3KOCTH MaTepuaia. Y CTaJlloCTHas N 5 Criennau3upoBaHHast r-114| o [Hocxa wenosas,  Cren.
2 Tue Ne§.2 [POYHOCTh MaTepuana 2. maGoparopus 1a6. oGopyx.
M b |[IpakTHYeck HSTH! 1] HIEC MEXaHWYCCKUX CBOWMCTB IO JHArpaMM - AyaATOpHS JUIS TPAKTH-
15 |Monyas [[Ipa ecKoe 3a e Tp3 OrmpezienieHre MexaHH4Iec [9:107(¢ 0 JuarpammMe pac n 5 YAHTOpHS UL 1Ipa 25 |ocka senonas
2 Ne8 TSOKEHMSI. YECKUX 3aHATHI
CaMOCTOSTEIIbHOE
16 uzydenne warepuanal Cam [[loaroroska K 3a4ery. 0
Nel5
[InHaMuveckoe W IUKINYECKOE HarpyxeHue. VcmbiTaHue]
Moyib Ha YJIapHYIO BA3KOCTh M YCTAIOCTh. MEXaHU3MbI pa3pyliie-| Hocka ~ merosas, ~ Me-
16 Y. Jlexiust Nel7 Jlex YAApHYyro Y paspy JI JlexunoHHas ayquropus 0 |mmaoGecnieuenme, 3arewm-
2 HUS METAUINYECKUX MaTepHajoB: BSI3KOE, XPYyIKoe, KBa- erie
3UXPYITIKOE, BSI3KO-XPYIIKOE, CMEIIAHHOE, YCTATIOCTHOE.
Monyis [JTaGopaTopHoe — 3aHs- BiusHHEe XOJTOIHOW IUIACTHYECKOl JeopMalMi Ha TBEp-| Crenuantin3upoBaHHas locka menosas, Cren,
16 J1a63 I [-103| 15 [ 6 o5
2 THeNe9. 1 mocTh Meramia 1 maGoparopus 1aG. 0Gopyn.
17 TTocenaeMoCThb Tcur [[Tocermaemocth 10 0
17 [Moayis |JTabopaTopaoe  3ans-| JIa63 |BimsiHie XOJIOIHON IIaCTHYECKOW JiehopMalliid Ha TBEP- II 5 Crienmain3upoBaHHas I'-103| 15 |Jlocka menosas, Cren,




2 e Ne9.2 mocTh MeTaita 2 maGopartopust 1a6. oGopyx.
17 Monyas [[IpakTuueckoe 3aHATHE] Tp3 [{ukinueckoe Harpyxenue. OrnpezeneHue napameTpoB + n 5 2 } [Aynuropus JUIA TPAKTH- 25 | ocxa Genas vaprepras
2 N9 LIMKJIa HATPY)KEHHSL. ECKUX 3aHSTHI
17 ToroBblii  TECT IO ™ + 100 2 KoMIibroTepHblii  Ki1acc 30
Kypcy uepe3 OT o01iero gocryna
UTOI'O| 100 86 2 22
108
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T
0
[peBpamienus B yriaepogHCTONH cTaid Hpu Harpese. 130-
Monyip 3 [JTexuust Ne9 Jlex [repmuueckuil pacnaj NEepeoXJIaXIeHHOro aycreHuTa. Pac- JlekLimoHHas ayuTopus 100 [MemaoGecneuenne
[1a]] ayCTCHUTA [P HEIIPEPHIBHOM OXJIAXKIACHUU
CaMocTOsITEIbHOE
CaMoCTOSITENIbHOE M3y4YeHHE Y4eOHOro MaTepuaia U CelH-|
n3ydenue martepuana Ne| Cam . 0
9 JIBHOI JTUTEpaTypBI
/TaGopaTopHoe 3aHATHE DpakTorpaduueckuil aHAIN3 pa3pyLICHUs] METAUINIECKHX| Criennain3upoBaHHast
Moyas 2 patop Jlag3 [PPAKTOrPad paspy . P [-103| 15 |Cnen. na6. oGopyn.
Ne 9.1 MaTepuaoB maGoparopus
Krnaccuduxarms BuioB TepMudeckoit 06padorku. Omxur 1-
Monyns 3 [/Texuus Ne 10 Jlex o 1 2 rd(; po;a n P P Jlex1nOHHas ay JUTOpHS 100 [MemuaoGecneuenne
(CaMocCTOSITENBEHOE
Monyns 3 [u3ydenne Matepuana Ne| Cam [M3ydeHne mMatepuaina 1o METOJUIECKAM yKa3aHHIM 0
9.1
UlaGopaTopHOe 3aHSATHE BiustHEe XOJOMHON INTacTHYEeCKOH nedopManuu Ha TBep- ICrieriua3npoBaHHas IMocka Menosas, Creel,
Moy 3 JIa63 -103] 15 6. 06
Ne 9.2 10CTh METaJLIOB mabopaTopust 1ab. obopya.
(CaMocCTOSITENBEHOE
IMonynb 3 [uzydenne marepuana Ne| Cam [M3ydeHue matepuana mo METOQUICCKAM YKa3aHHAM 0
9.2
UTaGopaTopHoe 3aHsTHE ICreruan3upoBaHHas Iocka wmenosas, Crielt
Moy 3 JIa63 (OTKkur 1 HOpMaM3aIys yriaepoJuCcTo! cTanu -103| 15 T
Y Ne 10.1 P T3 YTIepon Taboparopust 126. 0Gopyx.
(CaMocTOsTENbHOE
ICaMocTOsATeNIEHOE M3ydeHHe yeOHOro MaTepraia 1o MeTo-
Momyms 3 [usydenne matepuana Ne| Cam 0
IrdecKuM yKa3zaHUsIM
10.1
Momyms 3 Plexrus Nell Jlex [axanka 6e3 TOMMMOP(HOTO MPEBPAIEHAST UVlekumoHHAas ayAUTOPHS 100 MemmaoGecnesenne
UTaGopaTopHoe 3aHsTHE ICrieninanu3upoBaHHas Iocka menosas, Crier
Moy 3 JIa63 (OTKHT ¥ HOpMaNH3alys YrIepoJUCTON CTaIn -103| 15 |~ ’ !
y (Ne 10.1 P 1A YTIICpOn maGoparopust 1a6. 0Gopy.
(CaMocTOsATENBHOE
Monyis 3 [u3ydenue Marepua-| Cam [[I3ydeHne MaTepHaia 10 METOANIECKUM YKa3aHUIM 0
ma Ne 10.2
UTaGopaTopHOe 3aHsATHE| ICrieruai3npoBaHHas IMocka Menosas, Crel
Momyms 3 JIa63 PBakaika yriaepoaucToil i IeTHPOBaHHON CTAIH -103| 15 ’ ’
Y Ne 12.1 yrepon P maboparopus 12G. 0Gopya.
Momyms 3 Plexrus Ne 12 Jlex [Baxanka ¢ TOTUMOP(HBIMH MPEBPAIICHHIMH. UVlekumoHHas ayAUTOPHS 100 MemmaoGecneuenne
CamoctosTenkroe I13y4enne ydeOHOro Marepuana 10 METOJMYECKHM YKa3a
Monynb 3 [u3ydenne matepuana Ne| Cam e e P y 0
HISIM
11
UTaGopaTopHoe 3aHsATHE| BiisiHIE KoNMYecTBa yriepoia Ha TBEPAOCTh 3aKaJCHHOH ICrieriua3npoBaHHast Iocka Menosas, Criel,
Moy 3 JI1a63 N -103] O 6. o6
Ne 12.2 yriaepoaucToi cranu mabopaTopust 1ab. oGopy.
UTaGopaTopHoe 3aHsATHE| BiusiHEE CKOPOCTH OXJIaXICHHS Ha TBEPAOCTH YTJICPOMH- ICrieriua3npoBaHHast Iocka Menosas, Criel,
Moy 3 JI1a63 N -103] 15 6. o6
Ne 12.3 cTOIt cTanu mabopaTopust 1ab. oGopy.
(CaMoCTOSATENBHOE
ICaMocTOsITENIbHOE M3Y4eHHE Yy4eOHOro Mmarepuana M Cre-
Moy 3 [uzydenne marepuana Ne| Cam o 0
12 [(ATbHON JIUTEPaTyphI
IMonyms 3 [CamocTosiTebHOE Cam [M3ydeHue yyeOHOro MBTEpHaga MO METOJMYECKUM yKasa- 0
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n3ydeHue matepuana Ne
12.1

HUSAM

Kypcy uepe3 OT

0011er0o 10CTyIna

Monynb 3 Plexims Nel3. Jlex [Crapenue u otinyck. TMO u XTO. UVlekuMOHHAs ayAUTOPHS 100 Memaotecneucnne
UTaGopaTopHoe 3aHsATHE N ICrieninanu3upoBaHHas
Moy 3 patop JIa63 OTmycKk yriaepoaucToi cTainu 6 . P [-103| 15 [Cren. na6. oGopya.
Ne 12.4 mabopartopust
(CamocTOsATENIbHOE .
3yyeHue yueOHOro MaTepuasa M CIELMalIbHOM JuTepary-
Monyns 3 [uzydenue matepuana Ne| Cam 0
pBI
13
Ha60paT0pH0e 3aHATHE CHCI_II/[a.TII/BI/IpOBaHHﬁﬂ locka menoBas, Crerr
Monyns 3 JIa63 |OTmyck yriaepoanucToi ctaiu 6 -103| 15 ? )
y Ne 12.5 yer yrepon naGoparopus 1a6. 0Gopy.
KomncTy HMOHHBIE CTanu W cruiaBbl. Uyrynel. KoHCTpyk-
Monyns 4 [[Texuus Nel4 Jlex pykH yry Py Jlex1noHHas ay JUTOpHS 0 |MemnaoGecneuenne
INOHHBIC IBETHBIC CILIABHI.
CamoctosessHoe 3y4yeHune yueOHOro MaTepHaioB M0 METOAMYESCKUM yKa3a
Monyins 4 [u3ydenue matepuana No| Cam A ¥ P K 0
HISIM
13.1
JTaGopaTopHoe 3aHSTHE] Crieninaiu3upoBaHHas
Monynb 4 paTop JIa63 [BiusiHue jerupoBaHus Ha NPOKAIMBAEMOCTh CTaJIH 6 . P I'-103| 15 |Cueu. 1a6. o6opyx.
Nel3.1 mabopaTopust
JTaGopaTopHoe 3aHsTHE] Crieninanu3upoBaHHas
Monynb 4 paTop JIa63 [BiusiHue jerupoBaHus Ha NPOKAIMBAEMOCTh CTaJIH 6 1 P I'-103| 15 [Crew. 1a6. oGopyx.
Ne 13.2 mabopaTopust
Camoctosressioe 3yyenue yueOHOro MaTepualia M CHELHaIbHOM JINTEpaT
Monyins 4 [u3ydyenue marepuana No| Cam Y b P pary 0
pbI
14
MHCTpyMeHTANbHbIE CTANHd U CIUiaBbl. CTali U CIUIaBBI C
Moy 4 [JIexmus Nel5 Jlex |ocoObiMu  (u3mueckuMu  cBolicTBaMH.Hemerammmaeckue Jlek1inoHHas ayuTOpus 100 [MemuaoGecneuenne
MaTepuansl. HanomaTepuansl: kiaccudukanms 1 cBOMCTBa.
CamoctosrerbHoe 3yyeHne y4eOHOro Marepualia 10 METOAMYECCKUM YKa3za
Monyns 4 [u3ydenue marepuana No| Cam e ¥ P K 0
HISIM
14.1
JTaGopaTopHoe 3aHsTHE] Crieninan3upoBaHHas
Monynb 4 paTop JIa63 [3akanka u crapeHue aIFOMUHHEBOTO CIUIaBa 6 1 P I'-103| 15 [Cren. na6. oGopys.
Ne 14.1 mabopaTopust
[CamocTosTeEROS M3yyeHne ydueOHOro mMarepuana 0 CIELHAJILHOW JINTEpa:
Moy 4 [m3ydenne matepuana Ne| Cam v e P P 0
Type
15
JTaGopaTopHOoe 3aHSTHE] Criennanu3upoBaHHast
Mopmyms 4 patop JIa63 [3akaika M cTapeHHe alFOMHHHEBOTO CIUIaBa 6 . P I'-103| 15 |Hdocka menosas
Nel4.2 madoparopust
CamoctosensHoe 3yyeHre yueOHOro MaTepualia Mo CHElHaJbHOU JIMTepa
Moy 4 [m3ydenne matepuana Ne| Cam v e P P 0
Type
15.1
JTaGopaTopHOoe 3aHsTHE| . Crieninau3upoBaHHast
Mopuyms 4 patop JIa63 [MapkupoBKa cTanel U CILIaBOB 6 . P I'-103[ 15 |flocka menosas
Ne 15.1 mabopaTopust
TTocemaeMocTs IIcwr |[Tocewenue nexuit 10 0
JTaGopaTopHoe 3aHsTHE] . Criennan3upoBaHHas
Monynb 4 patop JIa63 [MapkupoBKa cTaneil u CIjIaBoB 6 . p -103| O [Cneu. 1a6. oGopyx.
Nel5.2 mabopaTopust
MToroBelii  TecT 1O . " KoMmmbroTepHBIN  Ki1acc
TU [utorossiit TecT mo Kypcy "MartepuanoBenenue-2 100 P 30
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44 12 28
UTOI'Of 100
72
UTOro 0
yepe3 LT
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5. Kputepun u HOpMBbI TEKyIIer0 KOHTPOJISI K MIPOMEKYTOYHOM aTTeCTAIINH

5.1 Kpurepuu 1 HOpMbI TEKYIIEro KOHTPOJISI H MPoMeKyTouHO# arTecranuu (MaTtepuanoBenenune u TKM-1)

HaumenoBanue yueOHbIX Mepo- | Tumnsl yuedHnix mepo- (KosimuecTBo
9 N YcaoBus nomycka Kpurepuu u HopMbI OLIEHKH
NPUATHIA NpUsITHH 0as10B
MakcuMaiabHOE KOJIMYECTBO OayioB BBICTABISIETCS CTY-
NIEHTY, ecnr 1ab.p. orpadoTaHa, opOpPMIIEH OTUYET, TECT IO
TeMe 51a0.pab. HamKMcaH HE MEHee 4eM Ha 40amia u JL.p.
Hamnuwe oTpaboTKH 1| CAaHa IIPEIoIaBaTemio.
JlabopaTopHoe 3aHsTHE JlaGoparopHoe 3aHsATHE 5 oTdeTa 1O JIabOpaTOPHOM] OtpaboTka, ohopmiieHre OTUETA 110 J1al. pab. U HalKUCaH-
pabore. HBI TecT — 60% oT MakcuMyMma 0asIoB.
Otpabotka, odopmiieHHue oTueTa 1o Jyad. pad -30% ot
MaKcUMyMa 0ajuioB.
MaxkcuManbHOEe KOJIHYECTBO OaijioB BBICTABISIETCS, €CIIH
CIaH TEOPETHYECKUI MaTepual Mo TeMe MPaKTHYECKOrO 3a-
[MpakTudeckoe 3aHsTHE [TpakTH4eckoe 3aHsATHE 5 OTueT 1o MmpakTuKe.

HTHUS ¢ TIepBOro pasza. llocie ka0 clielyrolie MonbITKA
BeIauTacTCs 25%.

HroroBelit TECT NO KypCy

JlonyckaroTcsd  CTYJIECHTHI,
BEITIOJTHUBINE — yUeOHBIH]

MakcuManpHOe KommuecTBO 0aiuioB 3a Tect - 100. Kaxnoe
3a[aHAE B TECTE OILEHUBAETCS OJMHAKOBBLIM KOJHMYECTBOM|

ToroBsiii TecT 1o kypey uepes LT 100 0amioB. PacuetHas ¢opmyna pe3yiabTUpYROIIEro Oasia:
yepe3 LT [IaH 10 J1aDOpaTOPHBIM] .
AGOTaM 100k/n. I'me n - oOIIEe KOJIUYIECTBO 3aaHMil, K - KOJTUYECTBO
P ' MPaBUIIBHO BBIMOJIHEHHBIX 3a1aHuid. B nannom tecte n = 30.
JlonyckaroTcsd  CTYJIECHTHI, N
20 GayuTOB 3aciIy’KMBAeT MOJHOCTHIO OCBEICHHBIH OTBET HA
He HaOpasmme 40 Oamos N
[lepecnaua 3auera npenosaBaTeio [lepecnaua 20 Tpu Bompoca. HermoyHblii OTBET OIIEHWBAaEM YMEHBIIEHHBIM

[0 HaKONHUTEIbHOMY peil-
TUHTY

[KOJIMYCCTBOM 6aHHOB, B COOTBETCTBHU C COACPIIKAHUCM.

Cxema pacyera UTOTOBO OLIEHKH:

Texymmii pedTHHT (BCe 3aHATHS M IPOMEKYTOUHBIE TECTHI) + Pe3yabpTaT HTOrOBOTO TECTa M BCE JIEIUTCS

"a 2 + Bb

(ecm Bb npegycmoTpens)




5.2 Kputepuu 1 HOpMbI TEKYIIEro KOHTPOJISI H MPpoMeKyTouHo# artecrtanuu (MaTtepuanoBenenune u TKM-2)

HaumenoBanue yueOHbIX Mepo- [ Tumnbl yueoubix mepo- | KoauuectBo
. N Ycaosus nomycka Kpurepum u HopMbI OLIEeHKH
npusTHI npUATHI 0aJJI0B
MakcuMaJlbHOE KOJMYECTBO OallJIOB BBICTABIISICTCS CTYJEHTY,
ecu 1a0.p. oTpaboTana, opopMIIEH OTUET, TECT IO TeMe J1al.pad.
HaIICaH HEe MeHee 4eM Ha 40aiiia v JI.p. CAaHa Pero1aBaTeo.
a6 TTa6 5 Hanmune oTpaboTku nOTpadoTtka, odopmieHre otueTa Mo Jjad. pab. ¥ HANMCAHHBIN
abopaTopHOe 3aHsITHE abopaTopHOE 3aHATHE oTueTa 110 L. rect —50- 60% OT MAKCHMYMA GAILITOB.
OTtpaboTka, odopmienne ordyera no jad. pad -25-30% ot makcu-
MyMa OaioB.
MakcUMaJIbHOE KOJMYECTBO OA/UIOB BBICTABISAETCS, €CIM  CJHaH|
TCOPETUYCCKUI MaTepHall M0 TeMe MPAKTHYECKOrO 3aHATHS C
[IpakTrueckoe 3aHsITHES [IpakTHyeckoe 3aHsATHE 5 OT4er 1o MpaKTHKE N .
mepBoro pasa. [locne kaxmoit cremyromeil MOMbITKA BRIYATASTCS]
25%.
MaxkcumanbHoe koiuuecTtBo OamioB -10 oGecneunBaercs 100%
ITocemaemocTb 10 Homnyckarorcs Bce. mocemaemMocthio. [lpu 50% mocemenus BeicTaBisieTcs 5 0aioB
U T. 1.
MakcuMainbpHOe KoJmuecTBO 0auioB 3a TecT - 100. Kaxnoe 3ama-
JlomyckaroTcst CTyIeHTHI,
. N JJHMe B TeCcTe€ OIICHMBAETCS OJMHAKOBBIM KOJIMYECTBOM OallIoB.
MToroBeiii TecT mo Kypcy uepes| UTOroBwIi TecT mo Kypey BBITIONTHUBINNE y4eOHBIH]
100 Pacuernass ¢popmyna pesynpTupyromero 6amra: 100k/n. I'me n -
LT yepe3 [T [UIaH 10 JIAOOPATOPHBIM .
AGoTaM 00IIiee KOIMYECTBO 3aJjaHui, K - KOJMYECTBO MPAaBHIBHO BBIMOJ
P ) HEHHBIX 3aanuii. B mannom tecte n = 30.
/lonmyckaroTcsl CTY[EHTBHI, N
e nabpasume 40 Ga 20 6aI0B 3aCIy’KUBAET TIOTHOCTHHO OCBEIICHHBIA OTBET IO TPEM|
[Tepecnada 3adera mpemoaBaTeIio| [Tepecnaua 20 BornpocaM. HemomHbIN OTBET OLIEHUBAEM YMEHBIIEHHBIM KOJINYE-

JIOB 10 HAKOIIUTCIbHOMYj]

CTBOM 6aJ'IJ'IOB, B COOTBCTCTBHHU C COACPKAHUCM.

[peTUHTY

Cxema pacyeTa HTOTOBOI OLIEHKH:

Texymuuit peHTHHT (BCce 3aHATHS U TPOMEKYTOUHBIE TECThI) + Pe3ybTaT HTOTOBOTO TECTa U BCE Jie-

JIUTCA Ha 2
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6. BaHK TecTOBBIX 3aJaHMIl U perjJaMeHT NPOBeAeHUs] TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Ha3zBanue 0aHKAa TeCTOBLIX 3a-

JMAHUH

KoaunuecTBo 3a1a-
HUH B 0aHKe TeCTo-
BBIX 3a/IaHHM

Pa3zpabdoTuuxn

MaTCpI/IaJ'IOBCI[CHI/IC " TCXHOJIOT'HA
KOHCTPYKIHMOHHBIX MaTCPHUAJIOB.

774

JL.W. Tlonoga, I1.B. Jlomkapes, FO.H. CnoneBckuii.

6.2. PersiaMmeHT npoBeieHUs] TECTUPOBAHUS

6.2.1.MarepuanoBenenue u TKM-1

Ha3Banue 6anka Kon-Bo 3ama- | Homepa n Haume- | Kon-Bo | Bpewms Ha
TCCTOBBIX 3a,Z[aHI/Iﬁ HHﬁ, [IpcaAbsAB- | HOBAHUS pa3aciioB SaIIaHI/Iﬁ TCCTHUPOBA-
JEICMBIX CTY- TECTa B pas- HHUC, MUH.
JICHTY nene
MarepuanoBesieHuE 1 30 1. Crpoenue uacaib- 3 60
TEXHOJIOTHUS KOH- HOT'O KpUCTaJIa
CTPYKLIMOHHBIX MaTe- 2. Kpucrannuzanus 3
pHaoB. METAJUIOB M CILIaBOB
3. TepmonuHamude- 4
CKH€ OCHOBHI (pa3o-
BBIX IPEBPALCHUN.
4.Jluarpamma xeiie- 3
30-yTJIEPOI. CTPYK-
Typa CTallel U 4yry-
HOB.
5. Teopetnueckuii 3
aCIIeKT IUIACTUYECKON
nedopMaluu
6. Pexpucramnsanus 2
7. MexaHu4deckue 2
CBOMCTBA
8. Pa3pymenue 10
1.2.2. MarepuajoBenenue u TKM-2
Haszpanue 6anka Kon-Bo 3ama- | Homepa u Haume- | Kon-Bo | Bpewms Ha
TECTOBBIX 3aJIaHUM | HHU, IPEABSAB- | HOBAHUS PA3AEIIOB |33aJaHUN | TECTUPOBA-
JIIEMBIX CTY- TecTa B pa3- HUE, MUH.
JEHTY Jene
MarepuanoBeneHue u 30 1.Teoperuueckue oc- 10 60
TEXHOJIOTUS KOH- HOBBI TEPMHUUYECKON 3

CTPYKLIMOHHBIX MaTe-

00paboTKH CIIaBOB




pHaoB. 2. OCHOBHBIE BUJIBI 2

TEpPMUYECKOi 0Opa-
00TKH

3.IlpakTuka Tepmu-
YecKon 00paboTKH

4. XMUKO-TEpMU- 2
gyeckas 00padoTka
6.3. MapkupoBka 8
KOHCTPYKLIMOHHBIX

MaTepHuayioB (CTaju,
YyTr'yHbl, IBETHbBIE
cuiassl). MHCTpY-
MEHTaJIbHbIE CTAJIU U
criaBsl. Hemeramnu-
YECKUE U KOMIIO3H-
[IMOHHBIC MATEpUAJIbI

7. Bonipocsl K 3a4eTy

Ne i/m Bonpocsl

1 Tunel KPUCTAIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTepUCTUKH. OCHOBHbBIE CBOM-
CTBa KPUCTAJUIOB: aHU30TPONHS U MOJIUMOPPU3M.

2 Tunel cBs3eii: MOHHAsI, KOBaJleHTHas1, Ban-nep-Baanbca, metammmueckas. Ux ocoben-
HOCTH U BJIIMSIHUE Ha CBOMCTBA KPUCTAJJIOB.

3 JleeKkThl KpUCTAIIIMYECKOTO CTPOEHUS], TeOMETPHUECcKast KilacCu(UKaIMsL.

4 Toueunsie nedexTsl. MexaHu3Mbl UX 00pa3oBaHMs. 3aBUCUMOCTh PAaBHOBECHOH KOH-
L[EHTPALlMM BaKaHCUH OT TEMIEPaTypHl.

o) Huddys3us. Mexanuzmel nuddysun. Ilepsolit u BTopoii 3akoHbl Duka.

6 Jucnokanuu. BnusiHue MIIOTHOCTH JUCIIOKALMI Ha POYHOCTHBIE CBOWCTBA KPUCTAJLIA.
Kpusasg Ounra. Pacuer TeopeTrueckoil IpOYHOCTH.

7 DKclepUMeHTaIbHbIE 3aKOHOMEPHOCTH IUIacTHYecKol aedopmaruu. MexaHuueckue
CBOMCTBA U UX XapaKTEPUCTHUKHU.

8 Hedbopmanmonnoe ynpounenue. [Ipupoaa vaknena. Tekctypa aedopmarm.

9 Jedbopmarius MOTUKPUCTATHIECKUX TeI. 3epHOTPaHUYHOE yIIpOoYHeHue. 3akoH XoJia-
[Terua.

10 Pa3pymienue xpynkoe u Bsizkoe. TemnepaTypHbIi TOPOT XJIaJHOTOMKOCTH.

11 Bnusiaue Temnepatypsl Ha cBoiicTBa aedopMupoBaHHOrO MeTaa. Pekpucraminzanus
U €€ TUIIBL.

12 MexaHU3MBbl IUIACTHYECKON AeopMaIim: CKOJIbXEeHHE, IBOHUKOBAaHHE.

13 MexaHu3Mbl MIIACTUYECKON edopMaliy: MEXaHU3M TEOPETHUECKON MPOYHOCTH, Me-
XaHU3M T PY3MOHHON MMOJI3YUECTH.

14 TepmoaunamMuveckne ocHOBBI (ha3oBbIX MpeBpauieHuid. (TepmoanHaMuueckue MOTeH-
uaiel, (pazoBoe paBHOBECHE, BTOPOI 3aKOH TEPMOJIMHAMUKH. )

15 [TonsTus cucrema, cras, ¢pa3a, KOMIOHEHT, MEXaHUYeCKast CMECh.

16 ®da3pl B citaBax. XUMHUYECKHE COSTUHECHUS

17 Kpucrammmzanus u ee stanbl. Kputudeckuii 3apopIil ¥ 3aBUCUMOCTh €r0 Pa3MEPOB OT
CTENEHU NIEPEOXJIAKICHUS.

18 3akoHOMepHOCTH KpucTaun3auuu. Kpussie Tammana.
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Ne n/n

Bonpocsi

@a3bl B cruraBax. TBepzble paCTBOPbl M UX THUIIBL. Y CIIOBHSI HEOIPAHUYEHHOW PAacTBO-

19 PUMOCTH. XMMHUYECKUE COCTUHEHHUS.

20 Mertoab! mocTpoeHus ruarpamm cocrostuus. [pasuno ¢a3 I'nbdoca.

21 OcHoBHbIE THIIBI AuarpamMM coctosiHud. IlpaBuna kononel. Kpucrammmzanus u cTpyk-
TypooOpa30BaHUE CIIABOB.

29 Bnusiaue npumeceii Ha npouecchl KpUCTAJUIM3ALUU U PEKOMEHALNH 110 UX HCII0JIb30-
BaHUIO.

23 Jlnarpamma cocTosiHUs XKese30-yriepo]. Pa3pl, JUHUN, KPUTHYECKHE TOUKH.

24 HHaFRaMMa COCTOSIHUSA XKene30-yriaepol. Kpucramauszauus U cTpyKTypooOpa3oBaHue
CTaJIeH.

25 3aBUCHUMOCTb CBOMCTB CTaJIel OT COAEp KaHUs YIiepoa.

2 J.c. )xene30-yriepo MetactabuiabHas. Kpucramumsanus u cTpykTypooOpa3oBanue Oe-
JbIX YyryHOB. O0JaCcTh NPUMEHEHHUS.

97 J.c. )xene30-yriepo MetactabuiabHas. Kpucramumsanus u cTpykTypooOpa3oBanue Oe-
JbIX YyryHOB. O0JaCcTh NPUMEHEHHUS.

28 J.c. xene30-yriaepoJ crabuibHas. Kpucramnusauus u CTpyKTypooOpa3oBaHHE CEephIX
yyryHoB. O0jacTb IPUMEHEHUS.

29 Knaccudukanus cepbix uyryHoB. CriocoObl noiydeHus. BnusiHue cTpykTypbl Ha CBOM-
CTBa CEPHIX YYTYHOB.

30 IIpeBpamenus B ctayiu npu HarpeBe. HacinecTBeHHOCTh ayCTEHUTHOTO 3€pHA.

31 Juarpamma U30TEPMUYECKOTO NPEBPAILCHHUS aYCTCHUTA. Bnusiaue ckopoctu oxnaxe-
HUS Ha CTPYKTYPY M CBOWCTBA CTaJICH.

32 MaprencutHoe npeBpanieHne. OCHOBHbIE OCOOCHHOCTH, KHHETHKA PEBPAILICHHSL.

33 TepmooOpaboTka. Kitaccudukanusi 1 OCHOBHBIC TEXHOJOTHYECKHE ITAPaAMETPBI.

34 3akanka. Ha3Hauenue, BUbI 3aKaJIK1, CTPYKTYypa CTajeil mocie 3aKajku.

35 IIpeBpanieHus npu OTIyCKe.

36 Pazniune cBOWCTB MPOIYKTOB 3aKAKH M OTITYCKA(TUTACTHHYATBIX M 3€PHHUCTBIX CTPYK-
TYyp).

37 Bunsl otnycka, MX Ha3HaueHHE, CTPYKTypa CTajlel mocjie OTIycKa, pa3inyus B CBOM-
CTBax.

38 Omxur 1 u 2 poxa. TexHonornyeckre napaMeTpsl ¥ Ha3HaYEHWE OCHOBHBIX BUIOB OT-
KHTA.

39 BnusiHue nerupyromux 3J€eMEHTOB Ha MOJUMOP(HU3M Kejle3a U TEXHOJIOTHYeCKHe Ia-
paMeTpsl TEPMUYIECKONH 00pabOTKH.

40 OcHoBHbIe Bl XTO. CylHOCTB, TEXHOJIOTHYECKHE MTApAaMETPBI, HA3HAYCHHE

41 Knaccugukanus 1 MapKUpoBKa KOHCTPYKIIMOHHBIX MAaTepHAJIOB.

42 I{BetHBIC crimaBbl. OCOOEHHOCTH CTPOSHHS, CBOMCTBA, 00J1aCTh MPUMEHCHHUS.

43 Hemerannmmaeckne maTepuaisl (TU1acTMacChl, pe3uHbl, cTekiaa) OCOOEHHOCTH CTPOEHUS,
CBOWCTBA, 00J1aCTh MPUMEHEHUSI.

44 Kommnozurnmonnsie marepuanbl. OCOOCHHOCTH CTPOCHHUS, CBOMCTBA, 00JIACTh IIPUMEHE-

HHA.
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MU 00yYAKOIIMXCS 10 JUCHHUIIINHE

8. ®oHA OLEHOYHBIX CPEACTB JJIsl MPOBeAeHHUS NMPOMEKYTOYHOM aTTecTa-

8.1. ITacmopTt doHaa OLIEHOYHBIX CPEICTB

Koxa xonTpoJsiu-

Ne | KonTpoJsmpyemble pa3iesibl | pyeMoil Komiie- HanmeHnoBaHue
n/m (TeMbI) TUCHUNJIMHBI TeHUHH (UM ee | OLIEHOYHOI0 CpeAcTBa
YaCcTH)

1 | Kpucrammueckoe cTpoeHne JlaGopatopHsbIe u
TBEpbIX Tes. DazoBbie mpe- IpaKkTUYeCKue paboThl,
BpAIllCHUS B METAITHICCKIX 1IK-1, 2, 22 odopmiieHne pe3yib-
CIIaBax OK-5 TaTOB, (POPMYIHPOBKA

BBIBOJIOB, TECTUPOBA-
HUE

2 | Mexann4eckre CBOMCTBA JlaGopatopHbie 1
MaTepuaiaoB. MexaHn3Mbl pakTHIecKue padoThl,
paspyIeHus. IIK-1, 2, 22 oopMIIEHHE PE3YITh-

OK-5 TaToB, (POpMyIHpPOBKa
BBIBOJIOB, TECTUPOBA-
HUE
3 | Tepmuueckast 06paboTKa Me- JlabopaTopHbie U
TaJUIOB U CILJIaBOB. paKTUYECKUe paboThI,
IK-1, 2, 22 odopMmIieHUE PE3YJIib-
TaTOB, (OPMYITHPOBKA
OK-5 BBIBOJIOB, TECTUPOBA-
HUE, THIAUBUIYaJIbHOE
3aJlaHue.

4 | Metaimuyeckue U HemeTal- JlabopaTopHbie U
JMYECKHE MaTePHAIBL. paKTHYecKue padoThl,

IIK-1, 2, 22 o(hOopMIIEHHUE PE3YIIh-
OK-5 TaTOB, (POPMYITHPOBKA

BBIBOJOB, TCCTHUPOBA-
HUC

8.2. TunoBbie KOHTPOJIbHbIE 32IAaHUS WJIN UHbIE MATEPUAJIbI, HE00X0AUMbIE
JJISl OLEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA JAeATeJbHOCTH, XapaK-

TePU3YIOLIMX 3TANbI (P)OPMHUPOBAHNUS KOMIIETEHIMI B IIpoLecce 0CBOeHHS 00-

pa3oBaTeIbHON NPOrpamMMBbl

8.2.1. KommuiekT 3aganuii k jaboparopHoii padore Nel

Tema: «MapKkupoBKa KOHCTPYKLMOHHBIX MaTEPHUATIOBY

A) ObopMHUTH KOHCIIEKT IO TEME JIa0OpaTOPHOU PabOTHI.
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b) Bemonuute 5 3amanuii utoroBoro tecra. Kmaccudumuposars, pacmmdpo-
BaTh MapKu CILIABOB.

Bapuant 1 (u emne 14 BapuaHTOB TECTOB)

Ct5Imc.
V10A
18X2H4MA
K460-3
bpKMu3-1

8.2.2. KommiekT 3aaHuii K JJabopaTopHoii padoTe Ne2
Tema: « TUTIBI KPUCTATTUICCKUX PEIIETOK U UX OCHOBHBIC XapPaKTEPUCTHKI»
A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. TInockocTh B KyOMYECKOM KPHCTA/LIE OTCEKAET HAa KOOPAUHATHBIX OCSX OTPE3KH, PaBHBIC a; 2B;
¢. Onpenenuth Kpuctayuiorpaduueckue nuaekcol miockoctu (hkl)?
2. TloctpoiiTe MpoCTpaHCTBEHHOE U300paKEHHE IIOCKOCTEH (Ha mpumepe Kyba), HMEIOIINX KpH-

crawtorpaduyeckue nugexce (110); (111); (112); (321);(110); (111); (11 1).
3. Omnpenenure CUMBOI HampaBleHus, npoxoasiiero uepe3 Touku (0, B/3, ¢/3).
4. TlocrpoliTe mpocTpaHCTBEHHOE M300pakeHHe clieAyrolux HanpasieHuil B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [014]; [111]; [114]; [111]; [121]; [1 11k [1

11: (11 17; 11 1 17; [211]; [311].
5. [TloacuuraiiTe ynciao aTOMOB B siueiiku U KoopauHanuonHoe uucio s OLK u 'K u I'TTY
PELIETOK.

B) BemosnauTh 5 3aaHuii UTOTOBOTO TECTA.
Bapmuanr 1 (1 emie 10 BapuaHTOB TECTOB)

1. K cnoxHBIM KpUCTAJUNIMYCCKUM PCIICTKAM OTHOCAT ...
1. KpUCTAJNIMYCCKUC KY6I/I‘-ICCI(I/IC PCHICTKH

2. pemeTKy ¢ OOJIBITUM KOJTUIECTBOM aTOMOB
3. peleTKH, y KOTOPBIX Ha JOJ0 AIEMEHTAPHON SYEUKHU MPUXOIUTCS 00Jiee OJJHOTO aToMa
4. pelIeTKH, Y KOTOPBIX Ha JIOJIO SJIEMEHTAPHOU STYEHMKH MIPUXOINUTCS OJIUH aTOM

2. Beibepure cooTBeTcTBYyIOIIME XapakTepuctuku s ['TK pemerku:
l.a=b=c; a=pf=7y=90; K=12; k=0,74

2.a=b=c; a#pB=y=90; K=8;k=0,68
3.a=b#c;, a=p#y; '=12;x=0,74
4. a=b#c; a=f#y; K=12;xk=0,56

Ve 3. Ykaxnre 0003HAUYEHUS IUIOCKOCTA B MHIEKCAX
/,/ | P_f,f”’f /’/ Muiepa .
P v
1. (1 10)
2. (101)
Va |
,/ ] //’/ 25




3.(011)
4. (110)

4. Vkaxure Nunexcel Musepa aJisi HanpaBiIeHUs

N /I, 1. [112]
e 2. [221]
- 3. [212]
4. [121]

5. CBoiicTBO, 3aKio4arolieecs B HEOJHOPOAHOCTH CBOWCTB Marepuana B Pa3IUYHBIX KpH-
CTaJuTorpadMueCKMX HaIpaBICHUSIX, HA3bIBACTCA . ..
1. uzoTponus

2. aHU30TPONUS
3. TekcTypa
4. nmonumopduzm

8.2.3. KommiekT 3agannii K JjadoparopHoii padore Ne3

Tema: «OnpeneneHue MmIOTHOCTH AUCIOKAIMK METOIOM 3JIEKTPOHHOW MUKPO-
CKOTIUI»

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PaOOTHI.

b) BeimosHuTh 3a1anus k 1abopatopHoit padore.

[ToncunTaTh MIOTHOCTH AMCIOKANWN Pa3TUYHBIMA METOJAAMH IO SJIEKTPOHHOMHKPOCKOITH-
4ecKUM (oTorpadusiM.

B) BemosnauTh 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)

1.OnexkTpoHHas MylIKa B MUKPOCKOIIE IPeHA3HAYEeHA IS ...
1.60M0apIupOBKH MOBEPXHOCTH KaToa
2. GopMHpOBaHHUS YCKOPEHHOT'O IOTOKA 3JIEKTPOHOB
3. GOKYCHPOBKH TOTOKA DIIEKTPOHOB
4. 6GoMOapIUPOBKU TOBEPXHOCTH aHOA
2. MOMEHT OKOHYAHHS TIOJTUPOBKHU (DOTBIH OMPEACTISIOT 110 ...
1.nmosiBneHuto oTBepCTUs B POJIBIE
2.M3MEHEHHUIO TOKa B TIOJUPOBKH
3. mosiBNIeHUIO OJiecka Goiabru
4. BpeMEHH TOJTUPOBKHU
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3. Haubonee TOYHO MIOTHOCTH AUCIOKAIMA PACCUUTHIBAIOT ...
1.mo ssMKaM TpaBJICHUS
2.T10 YUCITY TPaHUI]
3.METOZIOM CEeKYIINX
4. METOJIOM MOBTOPHOTO 00X0/a
4. Pa3pemarolyro criocOOHOCTh MUKPOCKOTIA YIYUIIAKOT ...
1.ucnonb3yst HOCUTENU CBETA C MAJION ITTMHOM BOJIHBI
2. VICTIOJIB3YSI HOCHTEIH CBETA ¢ OOJIBIION JTMHOMN BOJIHBI
3.1ucrob3ys 00Jee TOHKHE 00BEKThI
4.yMEHBIINB anepTypy
5. Paspemaromas crnocoOHOCTh Ipubopa - 3T0. ..
1.BenmunHa, 0OpaTHAsE HAMMEHBILIEMY PACCTOSHHIO MEX/Y JIBYMSI TOYKaMH, BOCIIPUHHMAae-
MBIMH OTJICITHHO
2.HAMMEHBIIIEE PACCTOSHUE MEXKTY OTIEIbHBIMUA 00BEKTaMHU
3.BeMYMHA yJacTKa oOpasia, BUJMMOTo B mprbdope
4 .BeuuYMHA, TPOTIOPIUOHATBHAS HAUMEHBIIIEMY PACCTOSHHIO MEXIYy OTACIbHBIMU OOBEK-
TaMH

8.2.4. KoMmieKT 3a1aHNii K MPaKTHYECKOMY 3aHSTHIO.

Tema: «Kpucramimyeckoe CTpOCHHUE TBEPIBIX Tel U Ie(DEKThl KpUCTAILIUYE-
CKOT'O CTPOCHHSI»

A) OdopMHUTH KOHCIIEKT MO TEME MPAKTUYECKOTO 3aHATHUS.
b) BeinonauTs 5 3a1anuii UTOroBOro TECTA.

Bapmuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1. IedexTsl, TEpMOAMHAMUYECKHU BBITOAHbIE I KpUCTAJLIA!
1. nakyHsl
2. BakaHCUU
3. IUCIIOKAIluA
4. rpaHuIbI
2. Ykaxute (popMyITy, OIMCHIBAIONTYIO MIEPBEIi 3aKoH DuKa:

1. h=2+Dt
2

2. h=—="_
VDT

3. I=-Dxac/ox

4. 1=-Dxoaoclot

3. KpaeBoii mucrokarueid Ha3piBaeTCst 0071acThb ...

1. MCKa)keHUI KpUCTaJIa BOKPYT Kpasi TPaHUILIbI 3epHa

2. WCKaKEHHs KPUCTAJUIA BOKPYT Kpast IKCTPATUIOCKOCTH

3. pacTsbKeHMs B KpUCTasie, 00yCIOBIEHHYIO HAINYHEM SKCTPAIIOCKOCTH

4. c)xatus B KpUCTAIUIE, OOYCIOBICHHYIO HATMYHEM YKCTPATUIOCKOCTH

4. O6vemHbIe TePEeKThl KPUCTAITNYECKOTO CTPOCHHUS:

1. AucnoKanum, MENOYKH MEXY3eIbHBIX aTOMOB

2. BaKaHCHH, MEXXy3eJIbHbIC aTOMBI, IPIMECHBIC aTOMBI

3. IOpBI, TPEIIMHBI, OJIOKH

4. rpaHUIIBI 3€peH, IPaHUIIbI (a3, IPaHUIIbI 0JIOKOB

5. bonpirast pazHHIIa MEXIy TEOPETUUECKON M PEaTbHOM MPOYHOCTHIO KPUCTAIIIOB OOBSCH -
eTcs HAJIMYMEM B KPUCTAIUIAX. ..

1. rpanui 3epeH
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2. TUCIOKaIAI
3. BakaHcuu
4. IpUMECHBIX aTOMOB

8.2.5. KommiekT 3aganmii K JjadopaTtopHoii padote Ned
Tema: «Makpo 1 MUKPOCKOITMYECKUHN aHAIN3 CILUIABOB
A) OdbopmuTts oTUET TIO TEMe JabOPaTOPHOU pabOTHI.

b) BeimosauTh 3a1aHus K 1a00paTopHOit padoTe.

1. IIpuroroButh Makpouuind. BeigBuTh Ha Makpouunde nedeKThl, HAPYIIAOIIKUE CIUIOIMIHOCTD
MeTajula, JIMKBALUIO cephl U (hocdopa, CTPOCHUE JINTON CTaM, BOJIOKHUCTYIO CTPYKTYPY U T.JA. U
3apUCOBATH UX.

2.Kpatko onucaTh METOJUKY MPUTOTOBIICHHSI MUKpOUILTH(A.

3.HccnenoBaTh MUKPOCTPYKTYPY CTalIM WM YyryHa J0 M TOCJe TpaBlieHUs. 3apucoBaTh HabI01a-

€MYI0 MUKPOCTPYKTYPY CTAJIU UJIN Yyr'yHa
b) BeinonHuTts 5 3a1anuii U'TOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WA KPUCTAJUIUTHI, BUJUMBIE B ONTHUYECKUI MUKPOCKOI IpH yBenndeHuu 100-
500pas3.
3. Ctpyxtypa nedextoB KP, BuanMas B 371€KTPOHHBIH MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIUMOE IpH yBeanueHuu B 10 pas.
2.YKaXuTe MPaBWIbHYIO MTOCIEI0BATEIbHOCTh ONEpaluii IpU U3rOTOBICHUN MUKPOILIH(DA.
1. Beipeska
2. TpaBnenue
3. Ilnudosanue
4. IlonupoBanue
3.Metox baymana npeanasHaueH Jyis. . .
1. BBIABIICHHUSI MAKPOCTPYKTYPHI JINTON CTAIH
2. BBISABIICHHSI PacIIpeIeICHUs] HEMETAIUTMYECKIX BKITFOUSHUI
3.BBISIBJIEHUS] HEOTHOPOTHOCTH paclpeieeHus (JIMKBAIMK) Cephl
4.BBISIBIICHUS TPAHHUII 3€PECH
4 TlonmupoBaHHe MUKPOILIH(A MPOBOJAT C LENIbIO. ..
1. ycrpaHneHus n300pakeHUs MOBEPXHOCTH
2. BBISIBIICHUSI TPAHUI] 3epEH
3. BBIIBIICHHUS MAaKPOJEPEKTOB
4.BBISIBIIEHUS] HEOJHOPOIHOCTH pacnpeaeneHus (Jimkpauuu) pocdopa
5. Pazpemaroniasi cnocoOHOCT MUKPOCKOIIA- 3TO. ..
1.BennunHa, 0OpaTHAs HAMMEHbBILIEMY PACCTOSIHUIO MEX/Y JIBYMsI TOUYKaMH, BOCIIpUHUMAE-
MBIMH OTAEITHHO
2. HaMEHbIIIee PACCTOSTHUE MEX]Ty OTJICJIbHO HAOMI0JaeMbIMU OOBEKTaMU
3.BeMUYMHA ydacTka 00pasiia, BUANMOTO B IpHOOpE
4.BenMuYuHa, PONOPLUUOHAIbHAS HAUMEHBILIEMY PAaCCTOSHHIO MEXIY JIBYMsI TOUYKaMH, BOC-
IIPUHUMAEMBIMH OTJIEJIBHO.

8.2.6. KommiekT 3aganuii K JadboparopHoii padore Ne5

Tema: «MexaHMYECKHE CBOMCTBA KOHCTPYKLIMOHHBIX MaTepuaiioB. Onpenene-
HUE MEXAHUYECKUX XapaKTEPUCTUK ITPOYHOCTH U INTACTUYHOCTH. »
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A) OdbopmuTts oTUeT IO TeMe JabOPaTOPHOU pabOTHI.
b) BeimosnHuTh 3a1aHus K 1a00paTopHOit padoTe.
1.3apucoBaTh JaHHYIO BAPUAHTOM KPHUBYIO PACTSIKCHHUS B KOOPAMHATAX «yCHIHE F -

YIJIIMHCHUC A¢» W BBIIIOJIHUTL CICAYIOIICC!

2. mpeoOpa3oBaTh B JUArpaMMy C OTHOCHTEIHHBIMU KOOPIUHATAMHU «HATPSHKCHHUE o -
OTHOCHUTEIIbHAS IehopMaLUsl & »;

3. Mo mpeoOpa3oBaHHOW aUArpaMMe OMPEACIUTh CIEAYIONNEe MEXaHHYECKUe CBOM-
CTBA: E - MOAYIb YIPYTOCTH, O UIH Oy, - IpeJie] TeKy4ecTH, Oy - IpeJie] MPOYHOCTH, 5
- OTHOCHUTEIBHOE y/UIMHEHUE, a -CTATUIECKYIO BA3KOCTh, D-MOAY/b MIaCTUIHOCTH.
BapuanTt 1(u enie 9 BapuaHTOB IUarpamMM pacTsKEHUS)

BapuaHT 1 (cnnas AMr3)
12

10 +

Harpyska, kH
(o]

O T T T T T T T
0 2 4 6 8 10 12 14 16 18

YannHeHue, Mm
B) BemosnHuTsh 5 3aaHU UTOTOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)

1. YkaxxuTe BIUSIHUE TpUMEcel Ha MEXaHWYEeCKHE CBOMCTBA KpUCTAlIa MPH TUIACTUIECKOU Aedop-
MaIlin:

1. cHmXarT HUCXOJHYIO NTPOYHOCTDh U MOBBIMIAKOT IMJIACTUIHOCTD

2. YBCIUYHUBAIOT UCXOAHYIO ITPOYHOCTh U CHUKAKOT IIJIACTUYHOCTD

3. IPOYHOCTH U MJIACTUYHOCTh HE U3MEHAETCS

4. MOBBIIAIOT MPOYHOCTH U MJIACTUYHOCTD

2. IlpenenoM BBIHOCIMBOCTH Ha3bIBAIOT. . .
1.HanpspkeHue, Mpu KOTOPOM MaTepua BbIAEPKUBAET 3aJaHHOE YHCIIO0 UKIIOB HArPYKEHUS

2. HampspKEHUE, IpU KOTOPOM MaTepHall BbLIEPKUBAET HEOTPAaHUUEHHOE YMCIIO LIMKJIOB Harpyxe-
HUS

3. HamnpsKEHUE, 110 TOCTHKEHUE KOTOPOIo IPOUCXOAUT pa3pylIeHHE

4. HanpsbkeHue, IPU KOTOPOM MaTepUall BbIACPKUBACT MUHUMAJIBHOE YUCIIO LIUKJIOB HATPY/KEHUS

3.Ilpu UCTIBITAHUU HA PACTsDKEHUE 00paszel] Harpy3uiHM 0 HANpsIKeHUS G1, ITOCIE Yero Harpysky

CHsT. Bemm4rHa OTHOCUTENBHOTO Y/UTMHEHHST o0pasiia (pHc.) COCTaBIISAET:
1. 20% 2.8% 3.4% 4. 2%

29



= e e o —
-
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4. Tepnocth 1o bpuneno YCHOBHO o0o3Havaercs:
1. HRC 2. HRB 3. HB 4. HV

5. BriOepure mpaBUIIbHYIO [TOCIEI0BATEILHOCTH 10 BO3PACTAHUIO BEINYHH:
1. oB; o1; O
2.071; O, OB
3. onm; OT; OB
4. onm; oB; OT

8.2.7. KommuiekT 3a1anuii K J1abopaTopHoii padote Ne6
Tema: «/cribITaHUs] MATEPUATIOB HA TBEPAOCThH»

A) OdbopMuTh OTYET MO TeMe JT1ab0PaTOPHOU pabOTHI.
b) BeimosnauTsk 3a1anus k 1abopatopHoit padore.

1.1 mpeu1oKeHHBIX MapoK CIUIaBOB MOJ00paTh METOJ U3MEPEHUS TBEPIOCTH.
2.13MepuTh TBEPIOCTH 0OPA3IIOB.
3.IlepeBecTu nonyueHHble 3HaueHus: TBepaoctd B HB. Paccunrarts npounocts no bpune-
JI0.

B) BeimosiuTth 5 3agaHuii UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1. TBepaOCTBIO HA3BIBAIOT. ..
1. crmocoOHOCTE BO3BpalllaTh NEPBOHAYAJIbHBIC (bOpMy " pa3MCpPELI MOCJIC CHATHUA HAI'PY3KU
2. crioCOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO IPYroro 0ojiee TBEpOro Tena
3. cmocOOHOCTH MMPOTHUBOCTOATH AUHAMHUYCCKUM HAI'Py3KaM
4. cIOCOOHOCTH COXPAHITH OCTATOYHYIO JIehOpMAIIHIO TIOCIIE CHATHS Harpy3Ku
2. OHpCI[CJ'II/ITC COOTBCTCTBUC YCIIOBHBIX 0003HaYeHNIT MeEXaHUYECKUM CBOMCTBAM MaTepualioB.

l.op 1. TBEpAOCTH

2.0% 2. IaCTUYHOCTh
3.HB 3. ynapHas BSI3KOCTh
4.KCT 4. IpOYHOCTH

3. Merox PokBemnna npeaHa3HaveH il U3MEPEHUS TBEPIOCTH. ..
1. Msrkux marepuaioB
2. Teepaplx MaTepHuaioB
3. TloBepXHOCTHBIX CIIOEB
4. VU MArkHX ¥ TBEpIbIX MaTepHAaIIOB.
4. YKaxxuTe MaKCUMaJIbHOE YCHIINE NPU U3MEPEHUH TBEPIOCTH Mo Bukkepcy.
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1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTb 0003HaUaeTCHs. . .
1.HB
2. Hp
3. HRC
4. HV

8.2.8. KommiekT 3aganuii K JjadopaTopHoii padore Ne/
Tema: «OnpeneneHue yI1apHo BA3KOCTH MATEPUATIOB)
A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1.IIpoBecTu ynapHble UCIIBITAHUS HAa U3TMO 0OPA3LOB CTAIN IPH PA3JIMUHBIX TEMIIEPaTypax.
2.PaccunTarh 3HaUeHUE YAapHOH BI3KOCTH MaTepHaa.

3.ITocTpouTts rpadguk TemMnepaTypHOi 3aBUCUMOCTH yIapPHOH BS3KOCTH UCCIEAYEMO CTalH.

Ornpenenutb TeMIepaTypHbINA MOPOT XJIATHOIOMKOCTH.
B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (1 eme 11 BapuaHTOB TECTOB)
1. X71aTHOIIOMKOCTBIO Ha3bIBAIOT:
1.YMeHsbIIeHue peena NpOYHOCTH P MOHKEHHH TEMITEPATyPhI
2.YMeHbIlIeHHE KO PHUINCHTA TTHAMUYECKON BSI3KOCTH MTPU TIOHKEHUH TEMITEPATYPHhI
3.YMmenbmeHne (U3NIeCcKoro mnpejiea TeKy4eCTd P OHMKEHUH  TeMITepaTyphl
4.YBenuueHue npejesna MpoYHOCTH MPU TTOHMKEHUH TEMITEPaTyphI
2. Vnapnas Bsazkocte KCUonpenensier:
1. YenbHyto paboTy 3ap0oXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YnenpHyto paboTy pacmpoCTpaHEHUs TPEIIUHBI.
3. PaGoty pa3pymieHus npu TMHAMHUYECKHX HAarpy3Kax.
4. Paboty miacTuueckoi aegopmaryu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3TO Temmeparypa UCIIbITaHUI:
1.T=50°C
2. npu xoropoit KCU = 0,5 M/Ix / M2
3. npu koTopoil Habmoaaercs 50% BA3KOI cocTaBisItoIIeH B n3ioMe oOpasia

4.T =-50°C
4. Onpenenute GakTOPbI, KOTOPBIC CABUTAIOT ITOPOT XJIATHOJIOMKOCTH U3 MOJIOKEHUS | B TIOJIOkKe-
HUe2:
Wy

7

1.yMeHbIIIeHHE pa3Mepa 3epHa
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2.TOBBINIEHUE YUCTOTHI CILIAaBa
3.yBeIMUEHUE COepkKaHUs puMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pylICHUS:

l.oTcyTcTBUE «IIEHKM» HA 0Opasie

2. KpUCTANINYECKUI U3JI0M

3. BBICOKAsi CKOPOCTb PacIpOCTPaHEHHS TPEIIUHBI
4. yarieyHblii U3JI0M

8.2.9. KoMmmieKT 3a1aHnii K MPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakTepa pa3pylieHUs] METALUIOB U CIIJIABOB.»
A) OpopMHTB OTUET MO TEME MPAKTUYECKOTO 3aHSITHS. .

b) BoinoaHUTh NpakTHYeCKue 3a1aHus.

1.IlpoBecTy MAECHTH(PHUKALNIO U3IOMOB (YCTAaHOBHTH BUJ M3JIOMOB) U3 HaOOpa M3JIOMOB METAJLIH-
YeCKUX MaTepuasioB. PaccopTupoBarh U3IIOMBI 10 BUIAM.

2.3aMepUTh OTHOCUTENIFHOE CY)KEHHE 00pa3LOB Y MOBEPXHOCTH XPYNKHUX M BI3KUX U3JIOMOB.

3. 3amMepuTh AJIUHY YCTAJOCTHBIX 30H Ha MOBEPXHOCTH YCTAJIOCTHBIX M3JIOMOB. 3apUCOBATh U3JIOM
1 0003HAYNTH 30HBI Ha YCPTECIKCE.

B) BemonnnTs 4 3ajaHNs UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 8§ BapuaHTOB TECTOB)
1.®paxTorpaduueckuii aHaIN3 MO3BOJIAET ONPEACIHUTS!
1. mTomiaab BSI3KOM COCTABISIONICH B U3JI0ME 0OpasIia.
2. yHapHYIO BSI3KOCTb CILIaBa
3. ycTalnoCTHBIE XapaKTePUCTHKH CILIaBa
4. TBEpAOCTH
2.YKaxkuTe IpU3HaKU BI3KOTO pa3pyIICHUS:

1.00pa3oBanue «eikn» Ha oopasie
2. KpUCTAIIINYECKUH U3JI0M
3. BBICOKasl CKOPOCTb PaclpOCTPaHEHHS! TPEIIUHbI
4. yareyHsli U3JI0M
3.Ykaxure GakTopbl, KOTOPbIE ONPEACISIOT XPYIKOE pa3pylleHue, Kak Hanbosee onacHoe:
1. KpucTAIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh PaclpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTENBHOMN MpeBAPUTEILHON JedopMaun
4. BBICOKAsi CKOPOCTb PacCpOCTPAHEHUS TPEIIMHbI
4.Yxaxurte BUJ pa3pylIeHus, IpU KOTOPOM Ha MOBEPXHOCTH U3JI0Ma HAOIIOAAIOT 3 30HBI:
30Ha CTaOUIIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30Ha JJ0JI0Ma.
1.BsA3KO€ pazpylieHne
2. yCTaJOCTHOE pa3pylIeHue

3. XpynKoe pa3pylieHue
4. 4aCTUYHO BSI3KOE€, YACTUYHO XPYIKOE

8.2.10. KommuiekT 3a1aHuii Kk 1abopaTopHoii padore Ne§

Tema: «BiusiHME XOJIOAHON MIACTUYECKON nedopmanuy U TeMmeparypsl pe-
KPUCTAJUIM3ALUHA HA CTPYKTYPY ¥ CBOMCTBA CILJIABOB»

A) OpopmuTh OTUET 110 TEME JTa0OPATOPHOI PabOTHI.
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b) BemmonauTs 3a1anus kK 1abopaTopHOit paboTe.

1.V3mepuTh TONIIMHY U TBEPAOCThH J1ehOpMUPOBAHHBIX 00pasloB. PaccunTarh creneHb IuiacTuyde-
ckoit nedopmanmu. [Toctpouts rpaduk 3aBHCUMOCTH TBEPAOCTH OT CTETICHU J1e(hOPMAIIHH.
2PaccuurtaTh TEMIIEpaTypHBIM OPOr peKpucTauiM3auuu Aias meau.lIpoBecTy pekprcTan3aluoH-
HBIA OTKUT U OTOBIX.
3.M3Meputh TBEpAOCTb OTOXKEHHBIX 00pa3ioB. [locTpouThs rpaduKu 3aBUCUMOCTH TBEPIOCTH OT
cTereHu eopMalliy MOCye OTIbIXa U PEKPUCTATUIN3AIINH.
B) BeimosauTs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)
1.KpHTI/I‘{eCKOﬁ CTCIICHBIO ,He(bOpMaI_II/II/I AJI1 pCKPUCTAIUIN3aIMOHHBIX ITPOLICCCOB HA3bIBACTCH. .

l.creniens nedopmaruy, mMpUBOASIIAs TOCIE HarpeBa Ae(pOpMHUPOBAHHOTO MaTepHaja K THTaHT-
CKOMY POCTY 3€pHa
2.crenieHb aedopMaIu, Py KOTOPOH AOCTHTaeTCcs HAauOOJbIIass BO3MOXKHAS TUIOTHOCTD JIe-
(EeKTOB KPUCTAIIMYECKON CTPYKTYPbI
3. MUHUMaJIbHAs CTENeHb Ae(opMalui, Ipu KOTOPOH 3arac BI3KOCTH MaTepHralia CTAaHOBHUT-
Csl PaBHBIM HYJIIO
4. MUHUMAJTbHAs CTENIEHb e(OpMaIiy, TPU KOTOPOH PEKPUCTATUIN3AUOHHBIC TTPOIIECCH HE
BBI3BIBAIOT POCTA 3€PEH
2.0T1BIX -3TO TPYIIA SBICHUH, IPOUCXOIAIINX IIPH HArpeBe AeOPMHUPOBAHHOTO METAJIA M OXBa-
THIBAIOIIUX. . .

1. npornecchbl 3apoXkKACHUS U POCTA HOBBIX 3€PEH C MEHBIINM KOJUYECTBOM J1€(PEKTOB CTPOCHUS

2. mpouecchl 00pazoBaHMs CyO3epeH C MajOyTJOBBIMM TpaHHMLIAMH, BO3HHUKAIOIIUMH IPU
CKOJIBKCHUU | TIEPETIONI3aHIH TUCIOKAIINN
3.M3MEHEHMsI TOHKOM CTPYKTYpHI (TJIaBHBIM 00pa30M yMEHbIIEHHE KOJIMUECTBA TOUEUHBIX JIe-
(bexToB)
4. mpoueccsl U3MEHEHUs GOPMBI U pa3Mepa 3epeH
3.Ykaxure TeMIiepaTypHbIii HHTEPBaJ XOJIOHONH 00paObOTKH CILIaBOB:

1. ToGpZTnn
2. 0,4 Tyu<Togp<Tin
3. To6p<< 04T,
4, T06p< Tso
4. YkaXuTe BHEIIHNE PU3HAKHU MPOIECCOB EPBUYHOMN pEeKPUCTAIITH3AIUH
1.ykpynHeHue 3epHa
2. U3MeTbYCHHE 3epHa
3. u3mMeHeHne (GOpMEI 3epHA 0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBwkymei custoit mporiecca coOnpaTeTbHON peKPUCTAITU3AINN SBISICTCS:

1.yMeHbIIIeHUE TUIOTHOCTH TUCIOKAIIUN

2. yMCHBIIICHUE CYMMapHOH BEIIMYUHBI TOBEPXHOCTHOM YHEPTUU

3.yMEHbIIIEHHE CYMMapHOW BETUYHMHBI DHEPIHH, 332 CUET CHIIKEHHUS OCTATOYHBIX HAIpsDKe-
HUN

4. yBenuueHUe MIOTHOCTH AUCTOKAIIHA

8.2.11. KommiekT 3aaHuii kjadopaTopHoii padote Ne9

Tema: « Tepmuueckunii aHaIU3 CIIJIABOB»
A) OdbopmuTts oTUeT IO TeMe JabOPaTOPHOU pabOTHI.

b) BemmonauTs 3a1anus k mabopaTopHOit paboTe.
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1.3aduxcupoBarh TEMIEpaTyphl CIUIABOB MPH OXJIAXKICHUHU yepe3 Kaxkabie 30 cex.
2.IlocTpouTh TEPMUYECKHE KPUBBIC OXJIAXKICHUS CIUIABOB U ONPEEIHTh KPUTHUECKUE TOUYKU (azo-
BBIX IIPEBPALLCHUM.
3.ITocTpouTs IuarpaMMy COCTOSIHHS «OJIOBO-IIMHK», YKa3aTh Ha3BaHUS JIMHUHM JUarpamMMbl U ¢azo-
BBIC MIPEBPAILCHNS, COOTBETCTBYIOIINE JIMHUSAM JHAarPaMMBbI.

B) BeimosuTs 5 3a1aHuii UTOTOBOTO TECTA.

Bapuanrt 1 (1 eme 10 BapraHTOB TECTOB)
1.HazoBuTe THI CIU1aBa, KOTOPOMY XapakTepHa JaHHAasi KPUCTAIUTMYECKAsl pelIeTKa

1. TBepapblli pacTBOpP BHEAPEHUS.
2. TBepapblif pacTBOp 3aMEIICHUS.
3. XUMUYecKoe COeTMHEHUE.

4. MexaHuuyeckas CMECh.

O —koMnoHerHm A
@ —«omroHeHT B

2. KputrdeckuM 3apoJIpIieM Ha3bIBaeTCsI
1. 3apoapl TBepaOH (has3sl
2. TaKOH 3apOJIBIII, POCT KOTOPOTO COTPOBOXK/IAETCS OBHIIEHNEM dHeprun [ mdoca.
3. 3apO/IbIIl CIIOCOOHBIHN K POCTY.
4 KpucTauIMYecKas YacTUIla IPHUMECH.
3.IlpaBuno ¢a3 umeer BUL ......

1.C = K+d-1.
2.C = d+K+1
3.C=0d-K+1
4.C = K-®+1

4.Ha pucyHke npejcTaBjieHa darpamMma ......

I
K F
¢ RSOl
1 3 ;
T |
2 ||]1 ‘g |
A ! Am[Bn | B

1.0nqHOKOMITOHEHTHAA

2.C XAMHAYECKHAM COETUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

4.C orpaHn4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH
5.JIBmxKymieii cuioif mporecca $pazoBoro nepexoa sBisercs

1.cTeneHp nepeoxynaxaACHUs CUCTEMBI.

2.pa3Mep KPUTHUECKOTO 3apoJIbIiia HOBOU (ha3bl.

3.TeMreparypa CUCTEMBI.

4.pa3HOCTh TEPMOJAMHAMHYECKUX MOTEHINAIIOB (ha3.

8.2.12. KomiuiekT 3a1aHuii Kk jadbopaTopHoii padore Nel(
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Tema: «AHaNU3 AUarpaMM COCTOSIHUSIABYXKOMITOHEHTHBIX CUCTEM»
A) BBINOJIHUTD UHJIMBUIYAJIBHOE 3a/IaHUE K JJAOOpaTOpHOU padoTe.

3apI/ICOBaTB, CO6J'IIO,Z[35I MaCI_HTa6, JaHHYIO BapWMaHTOM JuUarpamMmy COCTOSHHSA W BBIIIOJTHUTH CJIC-
JIyto1iee:
a) YCTaHOBUTD THII JJAHHOM JHarpaMMBbl;
0) ompenenuTh CTPYKTYPHBIA U (ha30BBIN cOCTaB BCeX 001aCTEH U OTPA3UTh €ro co-
OTBCTCTBYIOLIUMU 6}7KBCHHLIMI/I 0003HaYEHUAMHU Ha auarpaMme;
B) OIPCACIIUTD IMOJIOKCHUC CIIaBa, JAHHOI'O BAPUAHTOM, Ha JUArpaMMe COCTOAHUAA,
F) OIMPEACIIUTh YUCIIO cTelneHen CBO6OI[BI CIljiIaBa B €ro KpUTHUYCCKUX TOYKaAX HUB TEMIICPATYPHBIX
MHTEpBAJIaX MEXIY KPUTUYECKUMHU TOYKAMU IO npaBuiry (a3 I'mb60ca u mocTpouTs KpUBYIO OXJja-
KACHUA O3TOr0 CIyiaBa B KOOpAWHATaxX TEMIIEpATypa-BPEMHI;
1) ONPEISIIUTD IS 33JaHHOW BapHAHTOM TEMIIEpaTyphl CIUIaBa COCTaB (a3 M BECOBOE COOTHOIIIC-
Hue (ha3;
€) 0XapaKTepU30BaTh CTPYKTYPY 3aJJaHHOIO CIUIaBa PYU KOMHATHOM TeMIIepaType.

Bapmuanrt 1 (1 emie 20 BapuaHTOB JUarpaMM COCTOSTHUS)

t'C
2400

ezle ~ 2150’
N

1800 Y
1600 t {
. | \
1400 } |
[ ' 1
] 1
1200
0 10 20 30 40 50
Ru ] TiRu
———%Ti

b) BeinonHuTs 5 3aaHuii UTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.Ykaxute ¢a3bl, Haxosuecs B paBHoBecuu Ha JinHuU JIE auarpamMmbl COCTOSTHUS

I 1.B + *xunxocTh
2. A+XKUOKOCTH
C E 3A+B+ JKUJIKOCTh
4.A+B
P Q
il
A B

2.YKaXUTe KPUBYIO OXJIAXKICHHS, COOTBETCTBYIONIYIO CIIIaBy |
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b E T

1.1 2.2 3.3 4.4

3.®opmyna, onpenensonas KOJIMIecTBO TBEPAOi a3kl B Touke «by» ciutaBa | mmeer Bux ......

I IT . ab

[ LT C

a \‘\/ 2. A= 2 100%
b ac
D 0

1
:ﬂ 3.A:Ex100%

ab

4.A=2100%
bc

4.Yxaxure CTpyKTypy ciasa || mpu koMHaTHOM Temneparype

la+p

I IT 2.B+A
6 || E 3. B +oBrekTHka (A + B)
. \G 4. B + sBrekTHka (o +f)

b
P I Q2

| 0

. | :

5.VKa)XuTe YUCIIO CTeneHeN cBOOOIRI B TOUKE «a» ciuiasa I

1. Homs
1{ I 2. Onna
F 3. Ige
c \E/V’:_— 4. Tpu
1 3 ;
Y |
N .

8.2.13. KomiuiekT 3a1aHuii k jabopaTtopHoii padore Nell

Tema: « MUKPOCKONMYECKUI aHAIN3 METAJLJIOB U CIIaBOB. CTPyKTypa
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YTIEPOUCTOMN CTAJI B PABHOBECHOM COCTOSIHUM))
A) OdbopmMuTh OTYET MO TEMe JabOpaTOPHOU pabOTHI.

b) BeimosnauTh 3a1anus K 1ab0paTopHOit padoTe.

1.  BreiuepTuth IuarpaMmy COCTOSIHHSI JK€JI€30-YIJIepo]l Ha pa3BepHyToM Jucte Oymaru. [loctpo-
UTh TePMHUUECKHE KpuBble oxnaxneHust st craneit ¢ 0,3 %C; 0,8%C u 1%C c ykazanuem
(ha30BbIX MPEBPALICHUI U KOHEYHON CTPYKTYPBHI.

2.  IIpoBectn MUKpOCKOMHMYECKHH aHain3 o0pa3moB (5 mrt.). OnpenenuTb MUKPOCTPYKTYPHI H

3apUCOBATh YCJIOBHO CTPYKTYPY O3BTEKTOUHBIX CILIABOB C PA3IMYHBIM KOJIUYECTBOM YTJie-

poaa (3 1mIT.), 3BTEKTOUAHOTO U 3a9BTEKTOUTHOTO CILIABOB.

OmnpeneanTh KOJIWYECTBO yriiepoaa B oopasiax mossrekrouanoii cramu (TOCT 1050-74).

Y CTaHOBHUTH B3aUMOCBSI3b MEXK/IY YIJIEPOJIOM U CBOMCTBAMH CILJIABOB, IIOCTPOUTH TpadUKH 110

JTaHHBIM TabJ1. 1 (CripaBOYHBIC MaTEPHAIIbI ).

How

B) BemosnnuTs 5 3aaHuid UTOTOBOTO TECTA.

Bapuant 1 (u enie 12 BapuaHTOB TECTOB)

1. Yro takoe depput?
1) Xumuueckoe coeluHEHHE
2) MexaHuueckas cMeCh
3) TBepablii pacTBOp yriiepoaa B a-Kejiese
4) TBepplil pacTBOp yIiiepojia B y-Kee3e

2. Kakyto ctpykTypy umeer cruiaB ¢ coaepxkanuem 0,45 %C?
1) Ilepnur
2) @epput + nepauT
3) depput + LEMEHTUT BTOPUYHBIH
4) ®epput + IEMEHTUT TPETUYHBII
5) ®eppur

3. Ilpu xakoii Temneparype NpoucxoauT ooOpasoBanue nepaura B cmase 0,50 %C?
1) JInuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jluaus PQ

4. Kak BBITJISAUT MO MUKPOCKOTIOM (hepput?
1) B Buze cBeTnbIX 3epeH
2) B Buzie TeMHBIX 3epeH
3) B Bue cBETIION CETKH O IpaHUIIAM 3€pPEeH
4) B Buie CBETJIBIX UIJI
5) B BHie CBETIIBIX MEIKUX YaCTHIL IO IPAaHHUIIAM 3€pPEH

5. Kaxkoii u3 cruiaBoB OyJeT UMETh BBIIIIE MIIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cmuas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C
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Hown

8.2.14. KommieKT 3a1aHuii K 1a0opaTopHoii padoTe Nel2
Tema: «. CTPyKTYypa, CBOICTBAH NIPUMEHEHHE YYTYHOB)
A) OdbopmuTts oTUeT TIO TeMe JabOPaTOPHOU padOTHI.

b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

MertactabuibHas U ctabuibHas (OTAEIBHO) AUAarpaMMbl ¢ YKa3aHHEM Ha HUX CTPYKTYPHBIX
COCTaBJISIOLIUX.

W3yuuTh Mo MUKpOCKONOM 1pH yBenndeHnu x500 nmerommuiicss Habop MUKpouutidoB.
3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYPY.

JlaTh XapakTepUCTHKY YyryHa IO CIEAYIOIIEH cXxeMe: Kiacc 4yryHa, mojkiacce, ¢popma rpa-
¢duTa (114 cepbIX YyTyHOB) WM MPOLEHT yriepoaa (s OenbIX), crnocod MoxydeHus, Xapak-
TEPUCTHKA METATHYECKONW OCHOBBHI.

[Toctpouth Tpaduku KpUBBIX OXJAXKACHUS ABYX CIUIaBOB (IO 3aJaHUIO MpPENoAaBaTens) C
OIMCAaHUEM IPOIECCOB, MPOUCXOMSIINX B KAKIONH KPUTUYECKON TOUKE M MEXKIYy HUMHU. DB-
TEKTUYECKasl U IBTEKTOUIHAS PEAKIIHH.

B) BemosnHuTh 5 3aaHUid UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH nzobpaxeH Ha pucyHke?

1) cepwlif ¢ MEIKOIUIACTUHYATON
¢dopmoii rpadura

2) cepblil ¢ KpYyNHOIUIACTUHYATON
¢dopmoii rpadura

3) BBICOKONPOYHBIA Ha (HeppUTHOM
OCHOBE

4) BBICOKONPOYHBII Ha HEPIUTHOU
OCHOBE

2. Kakas cTpykrypa OyneT y KOBKOIO UyTryHa, €ClIi Mociie TpauTu3aiui B METaUINYECKON

ocHOBe ocTtajioch 0,8%C?

Ho+T
2)O+I1+T
3HMO+T
HIT+JI+I N

3. Kakyto cTpyKkTypy UMeEET T0O3BTEKTHUECKHI Oelblil uyryH rpu temmepatype 450°C?
1) nepnut + HEMEHTUT BTOPUYHBIN + Jilee0ypHT
2) nepauT + nenedypur
3) mepyuT + LEeMEHTHUT NIEPBUYHBIN + 1ee0ypuT
4) ayCTEeHUT + IEMEHTHUT BTOPUYHBIN + JIee0ypuT

4. Kakoe nipeBparieHue nporekaet Ha auaun CD?
1) KUAKOCTH — LEMEHTUT NEPBUUYHBIN
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2) )KUJKOCTb — LIEMEHTUT BTOPUYHBIN
3) KHUIKOCTh — ayCTCHUT
4) KUAKOCTh — JIeIeOypPUT

5. CKOJIBKO yriiepo/ia COACPKUT NEePIUT B GeppPUTO-TIEPIUTHOM KOBKOM UyryHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

8.2.15. KommiekT 3agaHuii k JjabopaTopHoii padore Nel3

Tema: «lccrienoBanne BIUSAHUS CKOPOCTH OXJIAKIICHUSA HA TBEPAOCTh YIJIEPO-
JTACTOU CTaJIN))

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOH PabOTHI.

b) BeinmonauTts 3a1anus kK 1abopaTopHOi padoTe.

1. I3yunTh OCHOBHBIE BHUJbl TEPMHUECKOW OOpaOOTKU YIIEPOJUCTON CTAIM U MOTydaeMble MpHU
3TOM CTPYKTYPBHIL.

2. OnpenenuTs TeMIEpaTypy HarpeBa UCCIeyeMOM CTalu.

3. IlpoBecTu oxyaxaeHne 00pa3IoB C PAa3IMIHON CKOPOCTBIO, HCHOIb3YS PA3IMYHbIC BUIBI TEPMHU-
4ecKoil 00pabOTKM M cpellbl OXJKICHHS: OTKUT (OXJaKICHHE C IeYbl0), HOpMalU3alHfIo
(oxJlaxeHre Ha BO3/1yX€), 3aKaJIKy B Macje U BOJE.

4. OnpenenuTs TBEPAOCTb CTAU B 00pa3lax, OXJIAXKJIECHHBIX C Pa3InYHOIN ckopocThio. [TocTpouts
rpaduk 3aBucumocTH TBepaoctu craimu (HRC) ot ckopocTr oxnakaeHusl.

5. NU300pa3uth quarpaMmy H30TEpMHUECKOTO MPEBpAIlleHUs] ayCTeHUTA, YKa3aTh Ha3BaHUE JIMHUN U
oOnactu (pa30BbIX MpEBpaLLIEHUH.

6. OnpenenuTh MUKPOCTPYKTYPY CTalIU MOCIIE Pa3IMYHbIX BHJIOB TEPMUYECKOH 00pabOTKM MO at-

Jacy MUKPOCTPYKTYP.

B) BemosnHuTs 5 3aaHN UTOTOBOTO TECTA.

Bapuant 1 (1 enie 8 BapraHTOB TECTOB)
1.C yBenuueHHeM CKOPOCTH OXJIaXIEHUS TUCIIEPCHOCTh (DeppUTO-IIEMEHTUTHOM CMeECH. ..
1. Bo3pacraer
2. yMeHbIIaeTCs
3. HE U3MeHseTCS
4. wW3MEHSETCS MePUOTUNIESCKI
2.C yBeIMUYEHHUEM CTETICHH TMEePEOXIJIAKICHUS YUCIIO 3aPOJIBIIIEH, 00pa3yIOIIUXCs B €AMHUILY Bpe-
MEHH. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. HE U3MEHSETCS
4.cHayvaio BO3pacTaeT, a 3aT€M YMEHbIIAeTCsl.
3. Tepmudeckast 00pabOTKa, COCTOSAIIAS U3 HArPEBa CTAIM B ayCTCHUTHYIO 00J1acTh, BBIIEPKKH U
OXJIQXK/ICHUS Ha BO3JIyX€ HA3BIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HOpMaJIU3aLus
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4. OTKUT

4. VkaXuTe MaTeMaTHIEeCKOe BBIPAXCHUEC, OIMPECACIIAIOIICE 3CPHOIPAHUYHOC YIIPOUYHCHUC.

1. o, =0,+Kxd™?

2. o, =0,+aU"C"
3. O'T:O'0+aGb\/;
4. o, =0, +aGb’L

5. Hanbonbiyto TBEpAOCTD, U3 NEPEUUCIICHHBIX CTYKTYPHBIX COCTABJISIOIINX, UMEET..

=

1. nepaut
2. TPOOCTHUT
3. copOur

4. dpeppur

8.2.16. KommuiekT 3agaHuii k 1jaGopaTopHoii padore Nel4

Tema: «3akajika YIJIepOAUCTBIX CTAJICH)

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOU PabOTHI.

b) BeimosnnuThk 3a1anus k 1abopatopHoit padore.

Omnpenenuts TBEPAOCTH 0OPA3IOB /10 3aKalKu Ha mpubope PokBemna mo mkane B.
Onpenenutb TeMEpaTypy 3aKajkd MOJYYEHHBIX 00pa3lioB B COOTBETCTBUU C COJIEP:KaHUEM
yriaeposa, U BpeMsl BBIZEPKKU B [1€YH B 3aBUCUMOCTH OT pa3MePOB 00pa3IoB.

ITpoBecT TEXHOJOTMUYECKHH Mpolecc 3aKalku OOpa3loB B COOTBETCTBYIOIIMX 3aKaJOYHBIX
cpenax.

3aMepuTh TBEpAOCTh 00pa31oB Ha npubdope Poksenta o mikane C nocie 3akajiky v MO MOJTy-
YEHHBIM JIaHHBIM IIOCTPOUTH 3aBUCUMOCTH IOCIIE 3aKAJIKU:

HRC=f(C%), HRC=f(V,y;). Uepes ananms moiydeHHbIX 3aBUCAMOCTE} CHOPMyTHPOBATH

BBIBO/IbI.

N3yunth, cxeMaTHYeCKH 3apHCOBaTh M OMHCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKaleHHBIX
oOpastoB npu yBenuaenuu x500.

[To 3apmanuro mpemnogaBatenss M300pa3UTh HA JUAarpaMMax H30TEPMHUYECKOTO MpeBpalleHus
ayCTEHUTa Pa3JIMYHbIe BUJBI 3aKaJIKM (M3MeHsst T HarpeBa M CKOPOCTH OXJaxaeHus). Onu-
caTh (pa30BBIC IPEBPAIICHHS U KOHEYHYIO CTPYKTYPY CTajei.

B) BeinonauuTs 5 3a1anuii U'TOrOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakoit u3 criiaBoB 1ociie 3aKajiku OyeT UMETh BBIIIE TBEPIOCThH?

1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?
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- - 1) MapTeHCUT MENKOUT01bYaThIN
;_5 - 2) MapTeHCUT KpYITHOUT0JIhbYaThIN
— 1 3) MapreHcuT + TpOOCTUT

i 4) MapTeHCcHUT + IEeMEHTHT

3. KakoB MexaHH3M MapTEHCUTHOIO MpeBpaIieHus?

1) Auddy3nonusiii
2) beznuddy3nonHbIi

4. Kakas cTpykTypa copMupyetcs y cTanu Y8 mpH yKa3aHHON CKOPOCTH OXJIaXIeHUs?

tc 1) Tpooctur
Ac 2) Maprencut
3) Maprencur + depput
+ .
—, 4) MapTeHCHUT + IEeMEHTUT BTOPUYHBIN
‘\
\ :
lg
5. CKonbKO yriiepoja CoAepKUT MAapTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

8.2.17. KomiuiekT 3a1aHuii Kk jadbopaTopHoii padore Nel5

Tema: «OTmyck cTamm»

A) OpopmuTh OTUET IO TEME J1Ta00PaTOPHOI pabOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoit padore.

1.  OnpenenuTh TeMIEpaTypy 3aJaHHOTO MpENoJaBaTejeM BHIA OTIYCKAa U BPEMs BBLICPIKKH
oOpasia nmpu BEIOpAaHHON TeMITepaType.

[TpoBecTu oTIycK 0OPA3IIOB.

3. Omnpenenuth Ha TBepaoMepe 1o mkaine C TBepAOCTh OTHYIICHHBIX 00pa3noB [Toctpouts 3a-

sucumocts HRC=f(T,,,,,, ) ans cramu 45 1 06BACHUTS IPUUHHBI TTAEHUS TBEPIOCTH.

N

4.  CxeMaTHUECKH 3apUCOBATh CTPYKTYpPY HOCJIE BCEX BHJIOB OTIIYCKa U OIUCATh MPOLECCHI, PO-
TEKAaIoIlKe B yIIIEPOIUCTON CTaIM MPU HU3KOM, CPETHEM U BBICOKOM OTITyCKE.

B) BemosnnauTs 5 3aaHUd UTOTOBOTO TECTA.

Bapuant 1 (1 ewe 11 BapraHTOB TECTOB)

1.Kakas cTpykTypa UMeeT BBIIIIE TUIACTUYHOCTh?

1) 2) 3)
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2. JIns kakux Jieraiaeil npUMeHsIeTCsl CPEeIHUM OTIYCK?
1) A5 MHCTpYMEHTA, PACCYUTAHHOTO Ha Oe3yJapHble HArPy3KU
2) ns TsK€Nn0 HAarpy>KeHHBIX HIECTEPEH
3) st peccop, NPY>KUH

3. Kakyto TepMudeckyro o0paboTKy HEOOXOAMMO MPOBECTH i cTanu 50 co CTPYKTYpoi MapTeH-
CHUTAa, YTOOBI MOITYYUTH CTPYKTYpY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaika + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxoii npoiiecc IpoTeKaeT B CTAJIN MPU HU3KOM OTITyCKe?
1) YMmeHbllleHHE CTENEHU TETPAaroHaIbHOCTH PEHIETKH MApTEHCHTAa B PE3yJbTaTe YaCTHYHON
muddy3un yriiepoaa
2) IlonHbIi pacnag MapTeHCUTA
3) OGpa3oBaHue £-KapOUI0B
4) IpeBpameHue Aqer. B Mom,

5. Ha kakue ¢a3bl pacragaercss MApTEHCUT MPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LHEMEHTUT
3) LemeHTHT
4) Ayctenur

8.2.18. KomiuiekT 3a1anuii k jabopaTtopHoii padore Nel6

Tema: «OTXKUT cTATIEN)

A) OdbopMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.
b) BeimonauTs 3a1anus k 1abopaTopHOit padoTe.

1. Tlonmy4uTh ONMBITHBIE 0Opa3Iibl, 3aIUCATh MApPKy CTAJIM, UCIIBITATh TBEPAOCTh 00pasioB mno Po-
kBeTy (mkana B).

2.  3akamuth oOpasiel oT Temmepatypsl Ac3 + (30...50)°C ¢ BbLIEpKKOW MX TpPHU YKa3aHHOM
Temreparype 15MHUH U OXJaXJE€HHEM B BOJE M UCHBITaTh Ha TBEPAOCTH N0 PokBemnmymocie
3akanku (mkana C).

3.  Harpers 3akanennbie o0pasubl 10 temnepaTypbl Acs+(30...50)°C u BbIepkaTh UX B MEYH
15Mun.Oxnaaute obpazenr Ne 1, moiexkammii HOpMaaW3alMd, HA CIOKOWHOM BO3IY-
xe.Ileperectn o6pazer; Ne 2, momiexammii ©30TEPMUUECKOMY OTXKUTY, B I€Ub C TEMIIEpaTy-
poit 690...700°C, BeinepxaTh 30MUH U OXJIATUTH HA CHOKOITHOM BO3/yXE€.

4.  3a4uCTUTh TEPMHUYECKH 00pabOTaHHBIC 0Opa3Ibl HAKIAYHOW OyMaroi W MCHBITaTh HA TBEP-
noctb o Poksemny (mkana B) mocne oTxura.

5. (Cxemaruueckd 3apHCOBAThb MHUKPOCTPYKTYpPHI TMOCJE 3aKalKd, U30TEPMHUECKOTO OTXKHIa,
HOPMAJIHM3aIl[MU C OMUCAHUEM PEXKHMOB TEPMUYECKOW 0OpabOTKM M yKa3aHUEM CYIITHOCTH
CTPYKTYPHBIX IIPEBpAIICHHH.
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B) BeimmosHuTs 5 3aaHu UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapraHTOB TECTOR)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMAHON CTald MpPU H30TEPMUYECKOM pacraje
ayCTEHUTA 110 IPUBEIECHHOMY pexuMy?
1) I[Tepnut
g | 2) @epput + nepiaur
LC a—\—\ - Ac3 3) [lepnut + IEMEHTHUT BTOPHY-
R — - Acl Fl
4) Tpooctur
5) Copbur

*Lgt

2. YKaXuTe TEPMUYECKYI0 00pabOTKy, KOTOPYIO HEOOXOIMMO MPOBECTH TEpe]l 3aKAIKON 3a3BTEK-
TOUIHBIX CTAJIEH.

1) Pexkpucrannn3zaunoOHHbINA OTHKUT

2) Hopmanu3anus

3) OTnyck

4) ITonHbI OTXKHUT
3. Cramp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojge. Onpenenute BHJI TEPMHUSCKON
00paboTKu.

1) OTxur NOIHBIN

2) OTXKHUT HENOTHBIN

3) 3akanka moaHas

4) 3akanka HEToJIHas

5) Hopmanuzanus
4. Kakyro TepMuyeckyto oOpabOTKy HEOOXOAMMO IMPOBECTH, YTOOBI YCTPAHUTh CTPYKTYpPY BH-
MaHIITET TOCIIe CBAPKU?

1) IMomaHbIi OTXKUT

2) Henomnuelii oT>xUr

3) PexpucTanin3aiuoHHbIN OT)KUT

4) Otnyck
5. Ykaxure Ha C-00pa3HBIX KPUBBIX TOYKM Hayaja M KOHIIA pacnajia ayCTeHUTa MPU U30TepMHUe-
CKOM OT)KHUTE TI0 YKa3aHHOMY PEXHUMY.

t,°c A Da,l
2)c,d
a4 3)a, c
4) b, |
5)a,d
o,
i,
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8.2.19. KommuiekT 3a1aHuii k 1abopatopHoii padore Nel7

Tema: «uCCII€IOBaHUE BIIMSHUS JIETUPYIOLIUX JIEMEHTOB Ha MPOKAJINBAEMOCTb
CTaJIell METOAOM TOPLIEBOM 3aKaJIKN»

A) OdbopmuTts oTUeT TIO TeMe JabOPaTOPHOU padOTHI.
b) BemmonauTs 3a1aHus K 1a00paTOpHOI padoTe.

1. M3yuuTh XapakTEpUCTUKU IPOKATUBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKaJKHU, METOIUKY

IIPOBE/ICHUS TOPLIEBOM 3aKAJIKH.

BriOpaTe TemnepaTypy HarpeBa IoJ 3aKalIKy JJis yIJIEpOJUCTOM CTalu, APYroil U JerupoBaH-

HOM HCCIEIyEMBbIX CTAJICH.

3. BeimepxaTh 00pa3iel B MeUu MpU BHIOpaHHOW Temrmeparype HarpeBa. [IpoBecTu TopieByro 3a-
KaJKy 00pa3loB U3 YIIepoAUCTON U JIETHPOBAHHOM cTanel.

4. Ilpotounts B 00pa3uax JbICKU riryouHOU 0,5 MM O 00pa3yromUM IMWIHHIPA (C IBYX MPOTUBO-
HOJIOKHBIX [0 JTUAMETPY CTOPOH).

5. 3amepuTh TBEPOCTH CTANIHU IO JJIMHE IUIOLIAI0K HaYMHAas OT Topua, yepes 1,5, a 3atem yepes 3
MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPAOCTH - PACCTOSIHUE OT TOPLIa».

7. Ucnionb3ys aanHble Tabaunsl 17.1, onpenenuTs riyOuHy NpoKaIMBaeMOCTH YIJIEpPOIUCTOM U Jie-
TUPOBAHHOM CTaJIEH.

N

B) BemosnHuTsh 5 3aaHNA UTOTOBOTO TECTA.

Bapuanrt 1 (1 emie 9 BapuaHTOB TECTOB)
1. HDOK&HI/IBaeMOCTL 3aBHMCHT.

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKICHHS

3) OT XUMHUYECKOTO COCTaBa CTaIu
4) oT CKOPOCTH Harpesa

2. Ha KkaKoM u3 pUCYHKOB H306Da)i(eHa CKBO3HAs IIPOKAJIMBAEMOCTh?

LXGPOLI D DINDKY

A
2)B
3)A,B

4) HeT NpaBUIILHOTO OTBETA
3. I1pu kakoM ycioBHH 00pasell (JIeTaiab) IPOKAINBAETCS HACKBO3h?
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1) mpu CKOPOCTH OXJIAXKICHUS 1O CEUCHUIO O0JbIe V Kp.
2) IpU CKOPOCTHU OXJIAKJIEHUS 110 CEUYEHUI0 V Kp.
3) Ipu CKOPOCTH OXJIAXKIACHUS MEHbIIE V Kp.
4) obpasell He MOXKET MPOKAIUBATHCS HACKBO3b
4. B Kako# cpejie 0XJIaKIal0T VITICPOANCTRIC CTAJIM IIPH 3aKaake?

1) Boma
2) macio
3) Bo3myx
4) neup
5. Kako# JIESTHPVYIOIHHI 3JIEMESHT HE 3aMeUIAEeT paclag aycTeHuTa?

1) Ni
2) Cr
3) Co
4) Mg

8.2.20. KommuiekT 3a1aHuii k JjabopaTopHoii padore Nel8

Tema: «XUMUKO-TEpMHUUECKasi 00pabdOTKa CTaIN»

A) OdbopmMuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTts 3a1anus k 1abopaTopHOi padoTe.

1. IlpuBecT MUKPOCKONUYECKUI aHaAIN3 NUIM(OB MOC]e HEMEHTAlUU U a30THpoBaHus. OLEHUTH
TOJIIMHBI TU(PPY3HBIX CIOEB.

2. Omnwucanue Ha3HAYEHUS JAHHOTO BHJIA XHMHKO-TEPMHUECKON 00pabOTKH, €ro JOCTOMHCTB, HE-
JIOCTaTKOB U TEXHOJIOTUU IIPOBEJCHMUS.

3. o Tommuue nud¢dy3HOTO CIIOSI pacCUUTaTh BpeMs MPOBEACHUS XMMHUKO-TEPMHUYECKOW 00Opa-
OOTKH.

4. IlpencraBuTh pexUMbl TepMUYECKOW 00pabOTKHM B BHjAE Ipaduka Mocie JaHHOM XHMHKO-
TEpMUYECKOIl 00pabOTKH, €CJIi OHA MPOBOUTCS.

5. 3apucoBatrb CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTAJIM MOC]I€ XUMUKO-TEPMHUYECKO 00paboTKH.

B) BemosnnHuTs 5 3a7aHNA UTOTOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH C110# 0071a1a€T MaKCUMaJIbHON TBEPIOCTHIO TOCIIE. ..

1. memeHTaIUN

2. a30TUpOBaHUs

3. IMaHUPOBAHUSA

4. 6opupoBaHus
2. Ykaxwute pexxuM TO 1ociie 1ieMeHTalnu peKOMEHIOBaHHBIH [T U3/IeNTNi, K KOTOPBIM MPEIbsB-
JSIFOT 0CO00 BBICOKHE TPEOOBAHMUS IO MEXaHUUECKUM CBOHCTBAM.

1. Hopmanusanus.

2. 3akajka ¢ LEMEHTAIlMOHHOT 0 HarpeBa + HU3KUM OTITyCK.

3. Bakanka ¢ 850 °C + Huskuii OTIYCK.

4. 3akanka ¢ 880°C B macue + 3akainka ¢ 760°C B Boje + HH3KHIA OTITYCK.
3. JIns leMeHTaluu UCIOJb3YIoT ...

1. HU3KOYTTIEPOAUCTHIE CTAIU

2. BBICOKOYTJTIEPOAMCTHIE CTAIIN

3. cranu, erupoBannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
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4 Pacrosiox)UTe CTPYKTYPHBIE COCTABJIAIOLINE M0 HOPSAKY OT MOBEPXHOCTU B TIIyOb [IEMEHTOBAH-
HOTO CJIOS.

1LIT+ 10y

2.0+ 11

3.A+II

4. 11
5.3aBHCHMOCTD TIIyOUHBI [P Y3HOHHOTO CJI0s OT TEMIIEPATYPBI U BPEMEHH BBIIEPIKKH OIUCHIBA-
eTCs MaTeMaTHYEeCKOM 3aBHCHMOCTBIO. . .

1.h=Dvz
2.h=2DVz
3.h=2V (1 D)
4.h=2Dt

9. O0pa3oBaTe/ibHbIe TEXHOJOTHM M MeETOAUYECKHE YKA3aHUS MO0 OCBOCHHIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)
[Ipu m3yuenum Kypca «MaTepuanoBeeHUE» UCIONb3YIOTCS Cleaylolue oopa3oBa-
TeJIbHBIC TEXHOJIOTHH:
- TEXHOJIOTMH TPAAUIIMOHHOIO 00y4YeHus: B (hopMe JIEKIUil, Ta00paTOPHBIX, TPAKTH-
YECKHUX padOT U CaMOCTOSITENBHOM padOThI CTYJEHTOB;
- TEXHOJIOTHs OaTbHO-PEHTHHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJICHTOB,
BKJTFOYAsi TECTUPOBAHUS Kak (JOPMYy KOHTPOJIS 3HAHWH CTYACHTOB.
-UH(POPMAIIMOHHBIE TEXHOJIOTUM (BU3YaJIbHBIC JIEKIIMM C HMCIOJIb30BAHUEM IPE3CH-
TaIIMOHHOTO METoAa OOYICHUSA).

Meroanueckre peKOMEHIAIMK CTYJIEHTY U TIPEToJaBaTe0 U3JI0KEHBI B Me-
TOJAMYECKUX YKa3aHUAX K J1a00paTOpHBIM paboTaM:

1.JlaGopaTopHbIli MPAKTHUKYM K BBIOJHEHUIO JTa0OpaTOPHBIX M Y4eOHO-
HCCIIEI0OBATEIBCKUX paboT Mo Kypcy «MatepuanoBeneHuey aisi OakaaaBpoB TEX-
Hu4yeckux cneruanbHocTel./ [.B. Knesnos [u ap.]- Tomesrta: TI'Y, 2014.- 107 ¢.;

2. MeTanmoBeaeHUE YIIICPOANCTHIX CIUIABOB: JAa0OPATOPHBIM TMPAKTHUKYyM /
M. A .Bui6otimuk[u ap.]. — Toaesartu: TT'Y,2005.- 78c.
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10. Y4ueOHO-MeTOAUYecKOe U MHPOPMALMOHHOE oOecreyeHre JUCHUILIH-
HbI (Y4e0HOr0 Kypca)

10.1. O0s13aTeJIbHASI JINTEPATYypPa

Ne i/

bubauorpadguyeckoe onucanue

Tun (yueOHUK, yuedHoe
nocoodue, yuedHo-
MeTOTHYECKOE IM0Cco0ue,
NMPAKTHKYM M Ap.)

KoauuecTBo B
onoJImoTEKE

Typumuaa B. [O. Marepuanosenenue
[OnekTpoHHBIN pecypc]: MexaHnuueckue
cBolicTBa MeTaioB. Tepmuueckas oOpa-
0oTka MeTaioB. CrenualibHbBIE CTAIA U
cruiaBel @ yueO.nmocobue / B. FO. Typunu-
Ha ; noxa pea. C. A. Hukynuna.
Mocksa :MUCuC, 2013. - 154 c. - ISBN
978-5-87623-680-7.

YueOHOE 110CcO0HE.

9BC "Jlanp"

Comnues 1O. I1. MarepuanoBenenue
[DnexTponHbIi pecypc] : yueOnuk / FO. I1.
Counnes, E. U. IIpsaxun ; nox pen. 1O. I1.
Conniena . - Cankr-IletepOypr :
XUMU3AT, 2014. - 782 c. - (YueObHuUK
utst By30B). - ISBN 978-5-93808-236-9.

YyeOHUK

OBC
"IPRbooks"

10.2. JlonoiHUTebHAS JIUTEPATYpPa M Y4eOHble MaTepHaJbl (ayaM0-, BUIEOIO-
coous u ap.)

- ¢poHx Hay4yHO# OuOmorexku TI'Y:

Tun (yueOHUK, yueOHoe
nocooue, yueOHo-

KoauuyecTBO B

kyMm/M.A.Beiboiimmk[u  ap.]. — TombsT-

Ne i/ bubéanorpadguyeckoe onucanue MeToAn4YecKoe nmocooue,
onoéanorexe
NPaKTUKYM, ayAHO-, BU-
Aeonocodusi M Ap.)
1 [ramumoB D. P. MarepuanoBenenue s
TPAHCIIOPTHOTO MAIIMHOCTPOEHUS [DJeK-
TPOHHBIN pecypc] : yueb.mocobue / 3. P.
["anmumoB [u nap.]. - Cankr-lIletepOypr : YueOnoe nocooue. | ObC "Jlanp"
Jlanb, 2013. - 448 c. : un. - (YueOHUKH
st By3oB.CrieniuanbpHas JuTeparypa). -
ISBN 978-5-8114-1527-4.
- apyrue ¢poHabI:
MeTannoBeneHrne yriaepoauCThIX CIIJIABOB: .
JICHHE YIICPOR JlaGopatopHbIit 00
1 |rabopaTopHbIi IPAKTH- (MeToxmueCKHmit
HPaKTHUKYM kaOuHeT Kadeapsr)
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Tun (yueOHUK, yueOHoe
nocooue, yueOHo-
KoJsmnuectBo B
Ne i/ bubéanorpadgmyeckoe onucanmne MeToAHu4YecKoe mocodue,
O0udbamoTeke
NPaKTHUKYM, ayAUO-, BU-
J1e01moco0ust u 1ap.)
mn: T1'Y,2005.- 78c.
PKypHan «BeCTHMK MarHuToropckoro roc-
2  [yOapCTBEHHOIO TEXHUYECKOTO YHHBEPCH-
reta um. ['.11. HocoBa»
DKypnan «Bectauk Camapckoro rocynap-|  Iepuoamueckoe [Tnardopma
3 |CTBEHHOTO0 TEXHWYECKOTO YHHMBEPCUTETA. HAyuHOE U3JaHHe eLibrary
Cepust: TEXHUYECKHE HAYKW
4 DKypnan «JIuTb€ u MeTaILuTyprus»
5 [DKypnan «TexHOIOrust METAJIIOB)»
6 PKypnan «MarepuanoBeneHue
7 [Kypnan «IlepcniekTHBHBIE MaTepHAIIb» Heproiriecioe [nargopua
yp P P HAy4YHOE W3/IaHue SciVerseScopus
8 [Kypnan «Bonpocsl MaTepraiOBEICHUS
COI''TACOBAHO:
JupexTop HaydHOU OMOIMOTEKN A.M. AcaeBa
(noonuco) (U.0. ©amunus)
« _» 20 1.

MII
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10.3. [lepeuensb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ce-
] ""UnTepHer"

e «BecTHHK MarHUTOTOPCKOTO TOCYIAPCTBEHHOTO TeXHHYeCKoro yHuBepcutera um. [.11. Hoco-
Bay, http://vestnik.magtu.ru

e «Becrauk CaMapcKoro rocy1apcTBEHHOIO TEXHUYECKOTo yHUBepcuTeTa. Cepus: TEXHUYECKHE
Hayku», http://science.samgtu.ru/node/31

o «JIuteé u MeTamutyprusi» http://lim.bntu.by

e  «TexHomorus MeTaioBy» http://www.nait.ru

e «[lepcrexTrBHBIC MaTepuabl» hitp://Www.j-pm.ru

e Web of Science[DnexTpoHHbBIN pecype] : MyabTHAUCHHUILTHHAPHAS pedepaTuBHas 0aza JaH-
ueix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com. —
3ari1. ¢ skpaHna. — 3. pyc., aHII.

e  Scopus[DaekTpoHHBIH pecype] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier, 2004— .
— Pexxum nmoctyna : scopus.com. — 3arii. ¢ 3kpaHa. — 3. pyc., aHrJI.

e Elibrary[DnexktponHnslii pecypc] : HayyHas 3ekTpoHHas 6ubnuoreka. — Mocksa : HOb, 2000
. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., anri.

10.4. IlepeyeHb NPOrPaAMMHOI0 00ecTeYeHUsI

Ne HanmenoBanue I10 KouaunvecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMICH3UH HOMep, CPOK JAeHCTBHA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK AEHCTBHA - OECCPOUHO
2 Office Standart 1398 Horogop Ne 727 or 20.07.2016r.,
CPOK JeHCTBHSA - OeCCPOUHO

10.5. Onucanme MaTepHAJIbHO-TEXHHUYECKON 0a3bl, He0OXOAMMOW JIsl
OCyILIeCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPOLEcCa MO AUCHHUILUIMHE (MOAYJII0)

HaumenoBanue o060opyno-
o~
BAHHBIX Y4eOHbIX KaOuHe- DAKTHYCCKHIl a1Dec = 2 o
TOB, J1a00pPaTOPHii, Ma- AP ) cE
Ne Ilepevyens 0CHOBHOTO Y4eOHBIX KAOMHETOB, = e T5
CTEPCKHX H JP. 00bEKTOB . g £ e9
n/n o0opynoBaHus Jabopartopuii, MacTep- E XS
1151 IPOBE/IEHUsI MPAKTH- P g =S
YeCKHX M JIaGopaTopHbIX ) = g g
3aHATHI
Jlaboparopuss "Tepmoobpa- | CTon ydeHHYECKUH IBYX-
6orka Matepuanos" (I'-103) | MecTHBIN , CTOJ Mpernoja- 445667, 1. TonbsTin
(T-111) BaTeJIbCKUM , CTYJI Tpero- yn Ben,op'yCCKaﬂ 1 4’
ABaTEJILCKHUN ocka ) ’
1 A ’ 8 3nanme (JIut. A) — rmas- | 22m° 10
ayautopHas  (MenoBas), Wb KODITYC , TIEpBBIi
1eyb, TBEPJOMEP, TEPMO- 3Ta>1<’
rapa, CTaHOK HOJHPO- ’
BaJIbHBIH
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http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

Jlaboparopus
60TKa MaTeprayioB"
(T'-102)

"Tepmoobpa-

Cron yuyeHUYecKuil IBYX-
MECTHBIA , CTOJ Npenoja-
BaTEIbCKUM, CTYJ Npeno-
JaBaTEJIbCKUM, YCTaHOBKHU:
CM-20, CM-24b, CM-
11A, CM-8, CM-7b, CM-
31, CM-6 pama, CM-6
Kpyr, MaliiHa HCHbITa-
tenpHas P-5, mpecc rua-
paBnmuueckuit P-10, ycra-
HOBKa Ha TEH30METPHIO.

445667, r. TonpsTTH,
yi. benopycckas, 14
3nanue (JIut. A) — rmaB-
HBIM KOPIYC , IEPBBII
9TaX.

114,8

Jlaboparopus (/1-201)

Cton y4eHMYEeCKHH IBYX-
MECTHBIN (MOHOOJIOK),
CTOJ IpeNnoAaBaTeNIbCKUM,
JOCKa ayIUTOpHas (Meo-
Basl., Kadeapa

445667, r. TonpsTTH,
yi1. benopycckas, 14 b

50,7

JlabopaTopus
HOM MHUKpockonuu"
(T-114), (I'-116)

"DneKkTpoH-

Cron yyeHW4ecKuil IBYX-
MECTHBIH , CTON Jabopa-
TOPHBIH, CTON TPENoaaBa-
TENbCKUAN, CTYN TIpernoaa-
BaTENIbCKUM, JOCKa ayau-
TOpHas (MeoBas), MaKeThI
3NEKTPOHHBIX MHKPOCKO-
moB , Merauiorpaduye-
ckuit Mukpockon MHM-7.

445667, r. TonpsaTTH,
yi. benopycckas, 14
3nanue (JIut. A) — rnas-
HBIH KOPILYC , IEPBBIi
STaX.

20,9

VYueOHast ayauTopus

IS

MIPOBCACHUA 3aHATHUH  JICK-

IOUOHHOI'O THIIA.

Vuebnas

ayIUTOpHUsS IS TPOBEACHUS
3aHATHA CEMHHAPCKOTO TH-
ma. YueOHas ayquTopus s
KYPCOBOTO MPOSKTUPOBAHHUS

(BBIIOTTHEHUS

KYPCOBBIX

pabot). YuebHas ayauropus
JUISL TIPOBENICHHsT TPYIIIOBBIX
U UHIUBHIYQIbHBIX KOH-
cynpTanuil. YuebHas ayau-
TOpHSL JUIA TPOBENCHUS 3a-
HATUA TEKyIEero KOHTPOJIS
U TPOMEXYTOYHOH arTecTa-

. (I'-324) (I'-326)

MoHo0J10K1 JIByXMECT-
HBIE , CTOJN TIPETOaaBa-
TENbCKUAN, CTYN TIpernoaa-
BaTENLCKUH, IOCKa ayaH-
TopHast (MeloBasi), 3KpaH
HaBECHOH, CTallMOHApPHBIN
TPOCKTOP, poreccop,
MBEIIIIb KOMIIBIOTEPHAS,
OyJbT IS IPOCKTOPa

445667, r. ToapaTTH,
yi. benopycckas, 14
3nanue (JIut. A) — rnas-
HBI KOPILYC , IEPBBIii
STaX.

89,3

78

VYuebHast ayauropus

IS

MpOBEACHUA 3aHATUH JIeK-

OUOHHOTO THIIA.

YueOnas

ayaUTOpHUs AN MPOBEICHUS
3aHIATUA CEMUHApCKOro TH-
ma. YueOHas ayauTopus Iyt
KYPCOBOI'O IPOEKTHUPOBAHMS

(BBIIOTTHEHUS

KYPCOBBIX

pabort). YueOHas aynuropus
JUISL TIPOBEJICHUS TPYIIIOBBIX
U UHAMBUAYAJIbHBIX KOH-
cynmpTanuii YueOHas ayau-
TOpUsl Uil TPOBEACHUS 3a-
HATUH TEKYIIEro KOHTPOJIS
A TPOMEXKYTOYHOW aTTecTa-

. (I'-304)

Cron y4YeHHYECKHHA TpeX-
MECTHBIH  (MOHOOIJIOK)
CTOJI TIPENoJIaBaTeNIbCKUM,
CTYJI TIPeNnoJiaBaTesIbCKUM,
JIocKa ayauTopHast (Meyo-
Bast), kKadeapa HACTOJIbHAS

445667, r. ToapsaTTH,
yi. benopycckas, 14
3nanue (JIut. A) — rnaB-
HBII KOPIYC , IEPBBIN
ITaK.

99,6

99
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Komnsrotepnsiit knacc. Io-
MEIIEHUE IS CAMOCTOSI-
TENBHOU paboThL. YueOHas
ayAUTOPHUSA JUTA IPOBEACHHS
3aHATUHA CEMUHAPCKOIO THU-
ma. YueOHas ayAnTOpuUs JUIs
KypCOBOTO IPOCKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
pabot). YueOHas ayuropus
JUI IPOBEIEHHSI FPYNIOBBIX
U UHJVBUyaJIbHbBIX KOH-
cynbTanui. YueOHas ayu-
TOpUSL I IPOBEEHUS 3a-
HATUH TEKYIETo KOHTPOIIS
1 IPOMEXYTOUHOM aTTecTa-
un (I'-401)

Cronbl y4eHUYECKHe, CTy-
nbs yyeHuueckue, IIK c
BBIXOZIOM B ceTh VIHTEepHET

445020
I'. Tonpsarry, yn. beno-
pycckas, 14, I'-401 (mo-
surust o TTI Ne 48, stax
4)

84,8

16

o1



