MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
JIEITAPTAMEHT HAYYHO-TEXHOJIOTMYECKOM ITOJIUTHUKU U OBPABOBAHIS
OEJEPAJIBHOE T'OCYIJAPCTBEHHOE BIHOJIP)KETHOE OBPA30OBATEJIbBHOE YUPEXX/IEHUE
BBICIIEI'O OEPA3OBAHUM A «Z[OHCKOPI FOCYI[APCTBEHHI)IPI ATPAPHBI VHUBEPCUTET»

A30BO-YEPHOMOPCKUI MTHXXEHEPHBI UHCTUTYT — ®GUJTUAJT
OENEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXXJIEHM A BBICIHEI'O OBPA3OBAHUA
«JOHCKOM I'OCY JAPCTBEHHBII1 ATPAPHBIM YHUBEPCUTET» B I'. 3EPHOI'PAJIE

: YTBEPKJIAIO.
BYTEHKO  ropmmcsmtyremo .

JAupexkTop
ANEKCAHIP auoponn
Ta: 2024.04.18
DepopoBuny 202400 A.®. Byrenxo

«18» anpeas 2024 r.

PABOYAS ITPOT'PAMMA

JMucuunaunsl 51.0.13 «MatepuanoBeneHue»

Hanpagaenue noaroroBku 20.03.01 «Texnocdepnas 6e30macHOCTbY»

HpO(l)l/I.]'ll) noaAroToBKMu «be301macHOCTh TEXHOJIOTHISCKIX mponecCcoB U MPOMU3BOJACTB»

DakyJabTeT «DHEPreTUUECKU»

Kadenpa «Oxcmtyaranus u TEXHUYECKUI CEPBUC HA3€MHBIX TPAHCIOPTHO-TEXHOJIOTHUYECKUX

CPENCTB»

®opma 00yueHUs1 O4YHAsl, 3a04YHas

KBanudukanus BBINYCKHUKA — 0aKaJaBp

3epuHorpan-2024



2

[Tpu pazpaboTke paboueit mporpaMmbl yueOHOM JUCIUIUIMHBI B OCHOBY IOJIOXKEHBI:

1. ®I'OC BO - 6akanaBpuar mo HanpasieHuto moaroroBku 20.03.01 Texnochepnas 6e30MacHOCTS,
YTBEP)KIEHHBIA MpuKa3zoM MuHHCTEpcTBa oOpazoBanus W Hayku Poccuiickoit Deaepanuu oT «25»
mas 2020 r. ITpuxa3 Ne 680.

2. Y4eOHbIi MI1aH 1Mo mpouIo MOArOTOBKU «be30nacHOCTh TEXHOIOTUYECKHUX MPOIIECCOB U MPOU3-
BOJACTB» (roJ Hauana noarotoBku 2023), ogobpeH YuéubiM coBeToM A30B0-UepHOMOPCKOTO MHXkKe-
HepHoro uHctutyra ®I'bOY BO Jlouckoii [AY

[Tpotokon Ne 7 ot «29» deBpansa 2024r.

Pabouas mporpamma y4eOHOUM MUCHHIUTMHBI «MarepuanoBeneHnue» ono0peHa Ha 3aceqanuu Kade-
pet OuTC HTTC.
ITporokon Ne 8 ot «20» mapra 2024r.

3aBenyromnuii kageapoit

K.T.H., JOLEHT B.A. O6epemox

Pabouas mporpamma yueOHO# AMCHUIUIMHBI «MartepuaaoBeeHUEe» PEKOMEHIOBaHa K HCIOJIb30Ba-
HUIO Ha 3aCeJaHUH METOJIUYecKoi kKoMuccuu 1o HampasieHuto noaroroBku 20.03.01 «TexHocdep-
Hasi 0€30MaCHOCTh)» YHEPIETUIECKOTO (PaKynbpTeTa

[Tpotokon Ne 5 ot «28» mapta 2024 .

IIpencenarens METOAMYECKON KOMUCCUN
I.T.H., Ipodeccop N.3. JlunokBuu

Pa3paboTrunku:

K.T.H., JOLEHT A.IO. KpacnHosa
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1. BBOAHASA YACTb

1.1.Ilesiu ocBOeHMS y4eOHOM AUCHUNIIMHBI

Lensimu ocBOoeHMsI y4eOHOM IUCHUILIMHBI «MarepuanoBefeHue» sBISIOTCS (HOpMUPOBAHUE
COBOKYITHOCTH 3HAaHHUH O CBOMCTBAaX W CTPOCHUHM MATEPUANIOB, CIIOCO0AX MX IMOJIYYEHHS U YIPOUHE-
HUS, TEXHOJIOTUYECKUX METOJIaX MOJTYy4eHHUs] U 00pabOTKU 3aroTOBOK, 3aKOHOMEPHOCTSX MPOIIECCOB
pe3aHus, 3JIEMEHTAaX PEKUMA PE3aHNsl KOHCTPYKLIMOHHBIX MaTepHalloB, CTAHKaX U MHCTPYMEHTAaX.

1.2. MecTo y4yeOHOM qucHuIIMHBI B cTpykType OITOII

VYuebHast qucuuIuiMHa «MarepruanoBeieHne» OTHOCUTCS K JAUCHUILTUHAM 0053aTeIbHOM Yac-
TH.
W3yuenune naHHOW MUCHMIUIMHBI 0a3upyeTcss Ha OCBOCHUHU CTYIACHTAMHU AMCLUUIUINH: «XH-
musy; «Matemartukay, «MHpopmatuka», «Dusukay.
OcBoeHME NaHHON AMCUMILIMHBI HEOOXOIUMO JJIi OCBOCHUSI CTYAEHTAMU JHUCUUIUIMHBI «Me-
xaHukay, «Temnopusukay, «[IpoekTupoBaHue 3aUTHBIX YCTPOUCTBY.



1.3. HnaHpreMble PE3YJIBTAThI O6y‘IeHI/I$I 10 JUCHHUITIIINHE, COOTHECEHHBIE C HHIUKaTOpaMu JOCTHXKCHUA KOMI'IeTeHI_[I/Iﬁ

W3ydyeHue nMuCHUIUIMHBI HAIpaBiieHO Ha GopMUpoBaHKE 001IEeNPO(hEecCHOHATBHBIX KOMIIETEHIINM, HEOOXOAUMBIX AJISl pelleHus 3ajad npodec-
CHOHAQJIBHOM J€ATEIBHOCTH U 00ECIICUHNBAIOLINE JOCTI)KEHUE IJIAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS 00pa30BaTEIbHOM MPOTrPaMMBI.

Kon [Tnanupyemsble pe3yabTaTbl 00y4eHUs
KOMIIC- ConeprxaHHe KOMIICTCHIUH Konx 1 HauMeHOBaHME HHIMKATOPA TOCTHU-
dopmupyemble 3HaHUSA, YMEHUS U HaBbIKU
TCHIINN JKEHUSI KOMIIETEHIINU
OIIK-1 | Cnocoben yuntbiBath coBpemeHHble TeH- | OIIK-1.1 3Haer coBpeMeHHBIE TEHACHIMHU | 3HATH: COBPEMEHHBIE CIIOCOOBI MOIyUYEHHs Ma-

JICHIIMW PA3BUTHUS TEXHUKU M TEXHOJOTHIA
B 001acTH TeXHOC(EPHON OE30MacCHOCTH,
U3MEPUTEIIBHOM U BBIYUCIIMTEIBHON TEX-
HUKH, WH()OPMAIIMOHHBIX TEXHOJIOTHH
NpU PEIICHUH THUIIOBBIX 3a/1a4 B 001acTh
MpoeCCUOHAIBHON  ACSITEIIbHOCTU, CBS-
3aHHOU C 3aIUTON OKPYXKAIOUICH CPe/Ibl U
obecrieyeHreM 0€30I1aCHOCTH YeJI0BEKa

Pa3BUTHUS TEXHUKH M TEXHOJIOTHIA B 00JIacTH
o0ecriedeHnst TeXHOCPEepHOU Oe30MacHOCTH,
COBPEMEHHBIE TCHJCHIIMH BBIYMCIUTEILHON
TEXHUKH, UHPOPMALMOHHBIX TEXHOJOTHHA B
CBOCH PO ecCHOHATBHOM IeITeIbHOCTH

TEpUAIOB M M3AEIMH M3 HUX C 3aJaHHbIM
YPOBHEM SKCIUTyaTallMOHHBIX CBOMCTB; CTpoOe-
HUE U CBOWCTBA MaTepUalIOB; METOJbl (hopMoO-
oOpa3oBaHus U 00pabOTKU 3aroTOBOK ISl W3-
TOTOBJICHUS JeTajel 3aJaHHON (QopMbl M Ka-
YeCTBa, UX TEXHOJIOTUYECKHE 0COOCHHOCTH;
VYMeThb: OLleHUBaTh U NPOrHO3UPOBATh COCTOSI-
HUE MaTepUaAJIOB IO/ BO3JCHCTBHEM Ha HHUX
HKCIUTYaTallMOHHBIX (DAKTOPOB; OOOCHOBAHHO
U TIPaBHJIBHO BBEIOMPATh MaTepuall, crocol mo-
Jy4eHHUs 3aTOTOBOK;

Brnaners: MeTonukoi BeIOOpa KOHCTPYKIMOH-
HBIX MaTepHajoB JUIsl M3TOTOBJIEHHUS 3JIEMEH-
TOB MAllMH M MEXaHW3MOB, HHCTPYMEHTa,
3JIEMEHTOB pekuma 00paboTkKu U 00opyoBa-
HUS, UCXO/AS U3 TEXHHUYECKUX TpPeOOBaHWH K
U3JIEINIO;

OIIK-1.2 VYMeeT HCIOIL30BATh BBIUKCIIH-
TENbHYIO TEXHUKY U MH(POPMAITMOHHBIE TEX-
HOJIOTMM B 00JIacTH 0OecCIedYeHHsI TEXHO-
cdepHoil 0e30MacHOCTH; ONpeAesaTh Hapa-
METpPbl OMACHBIX M BPEAHBIX BO3JIEHCTBUHN
TEXHOJOTHYECKUX ¥  MPOU3BOJACTBEHHBIX
MPOIIECCOB; BBISBJIATH 0a30BbIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHsI HAYKHU B 00J1aCTU
TexHOC(HEpHOI 0€30MaCHOCTH

3HaTh: BIMSHUE YCIOBHHA TEXHOJIOTHYECKUX
MPOIIECCOB M3TOTOBJICHHUS M JKCIUTyaTallMd Ha
CTPYKTYPY W CBOMCTBa COBPEMEHHBIX METall-
JMYECKUX W HEMETAUIMYECKUX MaTepHasos;
3aKOHOMEPHOCTH pPe3aHHs KOHCTPYKIIHOHHBIX
MaTepHaloB, CIIOCOObI U PEKUMBI 00pabOTKH,
METAJUTOPEKYIINE HHCTPYMEHTHI,

YMeTb: HazHauaThb O0OpabOTKYy B IENAX IOJIY-
YeHHs CTPYKTYPHI W CBOWCTB, 0OECIeYHBAIO-




IIUX BBICOKYIO HAJICKHOCTH W3JICIUH, UCXOJS
M3 3aJaHHBIX SKCILTYaTallMOHHBIX CBOﬁCTB;
BnangeTs: MeTomamMu KOHTPOJISI KauecTBa MaTe-
pHUaIOB, TEXHOJIOTHYECKUX MPOLIECCOB U U3JIe-
JIMIA;

OIIK-1.3 Bnageer HaBBIKAMU CTPYKTYpPUPO-
BaHWSA 3HaHUHN; TMPaBUIBLHOrO  BbIOOpA
CpeAcCTB, CHOCOOOB W METOJOB MPUHATHA
peuIeHui; BIaJICHUE TEXHUKOHM U TEXHOJO-
rusiMA B o0iactu obecrieueHust TexHocdep-
HOIl 0e30macHOCTH; BJaJIeHUE BBIYUCIIH-
TENbHON TEXHUKOW M HH(POPMALMOHHBIMU
TEXHOJOTHSIMHU B CBOEH MpodecCHOHaIbHOU
JESITEIbHOCTH

3HaTh: CYIIHOCTDb SIBHGHI/II;'I, MMPOUCXOAAIINX B
Marepuanax B YCJIOBHSX JKCIUTyaTalluu H3Je-
JIAM

YMeTh: BBIOMpATh pPALMOHAIBHBIN CIOCOO U
pexuUMBI 00pabOTKH AeTalield, 000pyI0BaHHE,
MHCTPYMEHTBI; IPUMEHSATh CPEICTBA KOHTPOJIS
TEXHOJIOTHYECKUX TPOIECCOB

Bnagets: cpeactBamMu M METOJaMHU IOBBIIIE-
HUS 0€3011aCHOCTH
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2. OCHOBHASA YACTD

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Ounas ¢popma o0y4eHus

Bcero ua-
coB/ Cemectp
Bun paborer 3a4. eau- Ne 3
HUI]

AyauTOpPHBIE 3aHATHS (BCET0) 36 36
B Tom uncne
Jlexuuu (JI) 18 18
[Ipaktuueckue 3austus (I113)
Cemunapsl (C)
JlaboparopHbie pabOThI 18 18
CamocrositeanHas padora crygenra (CPC) (Bcero) 36 36
B Tom uncie
KypcoBoii npoexr KII
(pabota) KP
Pedepart (Ped)
Occe
IIpakTHyeckuii pedTUHT
KonTponbnas / Pacuernas / PacuetHo-rpadudeckas padbora 12 12
CamMonoIroToBka: mpopadoTka KOHCIEKTOB JEKIUH, yueOHu- 24 24
KOB M Y4YEOHBIX IMMOCOOHWH, MOJTOTOBKA K JIAOOPATOPHBIM M
MPAKTUYECKUM 3aHITHUSIM, TEKYIIEMY KOHTPOIIIO
CPC B nepuoa npoMe;KyTOYHOI aTTecTallnu
Bun npomexyToO4HON aTTeCTallun:
3auer (3),
3auer c onenkoit (30),
Ok3ameH (9) 9 36
HUTOIO: 4acoB 108 108
00111251 TPYA0EMKOCTh 3a4. eUHUIL 3 3
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3aounas popma oOyueHust

Bi paboTs! Bcero wacos/ | Cemectp
3a4. eAUHULL No 4

AyauTopHble 3aHATHS (BCEro) 18 18
B ToM yncne
Jlexuu (JI) 8 8
[Tpaktuueckue 3ausarus (113)
Cemunaps! (C)
JlaGoparopHbie paboThI 10 10
CamocrositesbHas padora cryaenra (CPC) (Bcero) 81 81
B ToM uncne
KypcoBoii npoexr KII
(pabota) KP
Pedepar (Ped)
Occe
[IpakTHueckuit pedTUHT
KonTtponbuast / PacuernHas / PacuerHo-rpaduueckas
pabora
CamornoaroroBka: nmpopaboTka KOHCHEKTOB JIEKIIHM, 81 81
y4eOHUKOB U Y4eOHBIX MOCOOUM, MOATOTOBKA K J1abo-
paTOpPHBIM MW MPAKTUYECKUM 3aHATHUSAM, TEKYIIEMY
KOHTPOJIIO
CPC B nepuoJ NpoMeKyTOYHOH aTTeCTALUM 9 9
Bun npomexxyTouHOM aTTecTarum:
3auer (3),
3auer c¢ onenkoit (30),
Dx3ameH () )
HUTOIO: 4acoB 108 108
o01asi TPYA0eMKOCTh | 3a4. ¢JIMHHII 3 3
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2.2 Cogepxanne y4eOHOM IUCHUNINHBI

Coneprxanue pasiesioB yueOHOW TUCIUIUIAHEIL:

HaumenoBanue pas-

Ne ceme-
crpa zena Kons! nnauKaTOpoB
oun. (3a- (Mf)l[yJISI) Coneprkanue pasjesna B JUAaKTUUECKUX €UHUIIAX OCTHIKEHUSI E(OMHeTeH-
y4eOHOU JUCIUILIHU- 005051
OYH.)
HBI
Mopynp Ne 1 — 1 O01ue cBeAeHNA 0 METALJIAX OIIK-1.1,
Teopus crimaBoB Tunsl kpucrammnyeckux pemérok. Tumnel cBsizel B TBEPABIX Tenax. CTpoeHue pe- OIIK-1.2,
aJIbHBIX KpucTayuioB. [lonstue o aucnokanusx. [omumopdusm, anuzorponus. OIIK-1.3
[InaBneHue u Kpucramnzauus MeTamioB. BiusHue npumeceil 1 qpyrux ¢(pakTopoB
Ha MPOLECC KPUCTAUIU3ALINH.
JedekTol kpucTamumyeckoro crpoeHus. Bnusaue nedexkToB Ha CBOMCTBA METAJIIOB.
[ToHATHE O XMMHYECKUX, (U3UUECKUX, MEXAHUYECKHX, TEXHOJOIMUECKUX M 3KC-
IUTyaTallHOHHBIX CBOMCTBaX METAJUIOB. METO bl HCCIIEOBAHUS METAJUIOB U UX CIUIABOB.
2 MeTtajsim4ecKue CIVIaBbl U JHATPAMMBI COCTOSTHHA
[TonsTust: criaB, KOMIIOHEHT, (ha3a. TBEpabIe pacTBOPBI. XUMUUECKHE COSAMHEHMS.
[TpomesxyTounsle da3pl. MexaHHUECKUE CMECH.
3 (4) AHaan3 OCHOBHBIX THMIIOB JUarpaMM COCTOSIHUS cIiiaBoB. CBSI3b MEXAY auarpam-

Mopyns Ne 2 —
Huarpamma xeie-
30-yIJIEPOJI

MOMW COCTOSIHUS CIUIABOB U UX CBOMCTBaMH.

3 /Kee30yriiepoaucroie ClIaBbI

Jnarpamma coCTOSIHUSA K€I€30-LeMEHTUT. Da3bl U CTPYKTYPHI B CIUIaBaXx JKeJe3a C
YIIEPOAOM.

BnusiHue yriepoja v MOCTOSHHBIX MpUMeceil Ha cBoiicTBa cTanu. JledekTsl cramu.
Jlerupyromue KOMIOHEHTHI B CIUIABAX «wKese30-yriepoa». Knaccudukanus u MapkupoBKa
YIIEPOAUCTBIX U JIETUPOBAHHBIX CTaJeH.

Yyrynel. Cepslif, BBICOKONPOUHBIM M KOBKMH 4yryHsl. CrenuanbHble YYTYHBI.
BnusiHue yriepona, Maprasia, KpeMHusi, cepsl U pochopa Ha cBoiicTBa yyryHoB. CTpyk-
Typa, CBOMCTBA, KJIacCU(PUKAIM, MApKUPOBKA U 00JIACTh IPUMEHEHHS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CIUIaBOB

4 Tepmuveckasi 00padoTka cTanau

OcHosbl meopuu mepmuueckou oopabomku cmanu. [lpeBpanieHust B cTajiy Ipu Ha-
rpeBe. HacneAacTBEHHO MENKO3EpHUCTBbIE M KPYMHO3EPHHUCTHIE CTanu. JleHCTBUTENbHOE
3€pHO AyCTEHMTA.

[IpeBpamieHuss aycTeHUTa NpHU OXJaxIeHuu. /[marpamma H30TEpMHUECKOro IIpe-
BpallleHus1 aycreHuta. llepnutHoe mnpeBpamieHue. Kpurtuueckas CKOpPOCTh OXJaKICHUS.
MaprencutHoe npeBpaiienue. [Ipomexxyrounoe (OeHUTHOE) MpEeBpalLIEHUE U €ro 0COOeH-
HOCTU. TepMOKMHETHYECKHE AMarpaMMbl IPEBPALIEHUS NEPEOXJIAXKAEHHOTO ayCTEHUTA.
[IpeBparenuss npu HarpeBe 3akanéHHOM ctanu (oTmyck cranu). Ob6patumas u HeoOpaTu-
Masi OTIIyCKHasi XpyIKOCTb.

Texuonozus mepmuueckoti oopabomku. OCHOBHBIE BUJIbI TEPMUUYECKOM 00pabOTKH.
Omxur u HOpManu3alus. 3akaika craau. Beibop TemriepaTypbl HarpeBa npu 3akainke. Ox-
JaXJIAIOUINe CPEelbl MPU 3aKalike. 3aKalUBaeMOCTh M MPOKAIMBAEMOCTh cTaimu. OTIycK
ctanm. Bunel 1 HazHadeHue otmycka. O0paboTka xonogoM. TepMomexanudeckas 00padboT-
ka craneil. OcoOeHHOCTH TepMUYecKO 00pabOTKM JIerMpoBaHHBIX cTanel. Tepmuueckas
o0paboTka dyryHa. MeTo/Ibl TTIOBEPXHOCTHOM 3aKaJIKM: MHIYKIIMOHHBIN, Tra30TIaMEHHBIH,
JIa3€pPHBIN.

JledexTrl TepMuUecKOi 00padOTKH.

5 Xumnko-repmuueckasi 00padoTka

OCHOBBI XUMHUKO-TEPMUYECKON 00pabOTKH.

Ilemenranus. Tepmudeckas 00paboTKa MOCe [IEeMEHTAIHH.

A3sotupoBanue craiau. TexHOIOrus ra30BOro a30TUPOBAHUS CTAIH.

[nanuposanue. Hutponemenraus.

Juddy3nonHas MeTanau3anus.

6 KoHcTpyKIMOHHBIE CTATH

TpeboBanus, npeabsBIIeMble K KOHCTPYKIIMOHHBIM cTaisiM. Kiaccuduxanus cra-
JIEH 110 HA3HAYEHUIO, KaUECTBY, CTPYKTYpE.

CrpourenbHble cTany (YriaepoanucTbie CTald OOBIKHOBEHHOI'O KayecTBa U HU3KOJIe-
THPOBAHHBIE).

MammHOCTpOUTENbHBIE YIJIEPOJUCTBIE U JIETUPOBAHHBIE CTaIH: LIEMEHTYEMbIe,
yIIydlllaeMbl€, PECCOPHO-TIPYKUHHBIE.

Cramu ¢ ynyuiieHHO oOpalaTeiBaeMOCThIO pe3aHueM. lllapukonogmmMnHuKOBbIE
ctanu. Koppo3noHHOCTOWKHE, ®KApOCTOWKHE, KAPOMPOUHbIE CTATH U CIIJIaBbl. AHTUDPHUK-
IIMOHHBIE U (PPUKIIMOHHBIE MaTepuaibl. I3HOCOCTOWKHE CTalM U CIUIABHI.
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7 UHCTpYyMEHTaJIbHbIE CTAJIM U CILUIABbI

OcHoBHBIE TPeOOBaHUS, IPEABSABISIEMbIC K HHCTPYMEHTAIBHBIM CTAJISIM U CIJIaBaM.
[TonsiTHE TEMIOCTOUKOCTH (KPaCHOJIOMKOCTH). CTany MOHM)KCHHOW M TIOBBIIIIEHHOM TTPOKa-
JIMBAaEMOCTH.

BbricTpopexyiiue cTany U ux TepMudeckas oopadoTka.

TBEpbIe CIIaBbl, TOMyYEHUE, KITacCU(DUKAIIHSI, MAPKUPOBKA.

Knaccudukanus, tpeboBanusi, npeabaBiseMble K IITaMIOBbIM cTaisiM. Ctanu s
HITaMIOB NpU Ae(opMaIiy MeTauia B TOPSYEM U XOJIOJAHOM COCTOSIHHSX.

Cranu 111 ”3BMEpPUTEIBHOTO MUHCTPYMEHTA.

8 MarunTHble MaTepUAJIbI.

MarnuTHble cBOMCTBa BemlecTBa. HamarHmueHHOCTh. MarHuTHasi IPOHULIAEMOCTb.
[TeTna rucrepesuca. MarHUTOMITKHE U MarHUTOTBEpJble MaTepuanbl. Kinaccuduxanus u
XapaKTEPUCTUKH.

9 [IBeTHBIE MEeTAJLIbI M CILJIABBI

Jepopmupyembie CIUIaBbl AIFOMUHHUS, YIIPOYHSEMbIE U HE YIPOYHSIEMbIC TepMHUYE-
CKOHM 00paboTKOM. 3aKaiKka W CTapeHHE CIUIABOB aIFOMHUHHMS. JINTEHHBIC CIUIABBI AIFOMU-
HUSL.

Jluteitnble U nedopMHupyeMble MarHUeBbIe CIuIaBbl. Tepmuueckas oOpaboTka cruia-
BOB MarHusl.

CrnnaBel Meau: IaTyHU U OpoH3bl. JlepopMupyemsble U TUTEHHBIE.

10 HemeTamu4eckue MaTeprabl

OcHOBHBIE TPYMNIbl HEMETAIINYECKUX MarepuanoB. OpraHuueckue U HeopraHu4e-
CKHe Marepuainbl. Buipl XuMuyeckoi CBS3UM B HEMETAIMUECKUX MaTepuanax. OcoOeHHO-
CTH CBOMCTB.

[TonmumepHBle MaTepuanbl, UX CBOMCTBa M Kiaccudukamus. [Inactmaccsl: cocTas,
CBOMCTBA, nosrydeHue. [lopomnacTsl 1 NEHOIIACTBL.

TepMmopeakTHBHBIE U TEPMOIUIACTUYHBIE MJacTMacchl. MeTo/bl epepaboTKu Iia-
CTMacc B u3jenus. DKkoHoMHu4ueckas 3 (HEeKTUBHOCTh TPUMEHEHUS TIJIACTMACC.

Pesunbl. CriocoObl MX (OpMOBaHMS: KaJaHIPOBaHHE, SKCTPY3Us, IPECCOBAHHE, JIU-
The 1o nasiieHneM. CTapeHne pe3nHsbl. ByiakaHu3anus pe3uHsl.

Heopranmnueckue u opranndeckue ctékiia. CriocoObl MOTydeHHUs.

Pa3HoBHUIHOCTH JpeBecHHBI, €€ CBOMCTBA U 00JaCTH IPUMEHEHHS.

11 ITopomKkoBbIe 1 KOMIO3HIIHOHHBIE MATEPHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MAaTepHaJIbl, MAaTEPHUAIIBI CO
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CrienuaabHbIMU cBOMicTBaMU. O01acTH MPUMEHECHHS.

Komnozunmonnsie marepuansl. [IpenmymiectBa u Hegoctatku. TpeOoBaHUs K MaT-
punam U ynpoyHuTessiM. OCHOBHBIE BU/bI KOMIIO3ULIMOHHBIX MAaTepUaJIOB: CTEKJIOIIACTH-
KU, YTJICTUIACTUKH, OOPOIIaCTHKH U Ap. O6IacTH MpUMEHEHHS.

[Tonydyenue, coctaB U 00JIACTH UCIOJIb30BaHUS KepaMHuyecKuX marepuanoB. Cro-
co0BI OOPBOBI C XPYMKOCTHIO.

TeXHUKO-?)KOHOMUYECKAsT XapaKTEPUCTUKA IIPOLIECCOB IOJYYECHHs Pa3IMYHBIX TH-
NIOB KOMIIO3HMIIMOHHBIX MaTepuanoB. TexHuka 0e30MacHOCTH U OXpaHa OKpY’Karollen cpe-
JBL.
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2.2.1 Pa3neJibl y4eOHOM TUCHMILUIMHBI, BUIAbI Y4eOHOM 1eATeJIbHOCTH U

¢opMbI KOHTPOJIS

Ounas ¢popma o0y4eHus

Bupl yueOHOM 1eaTeTbHOCTH,
No BKJIFOUAst CAMOCTOATENbHYIO pa- | OPMBI Te-
coMe- HaI/IMeHOBaHIfe paznena (MoJTyJist) 6oty KYIIETro KOH-
crpa Y4eOHOH TUCIUITIIHBI CTy/eHTOB (B 4acax) TpOJIS ycIie-
A | JIP | T3 | CPC |Bcero | BASMOCTH
MarepuanoBeaeHue. 6 6 - 12 24 YCTHBIH OI1-
Mopaynb Ne 1 — Teopust crisiaBoB poc
Monyinpb Ne 2 — 4 4 - 12 20 YCTHBIH OI1-
3 | Amarpamma xene3o-yriaepon poc
Mopyns Ne 3 — 6 6 - 16 28 YCTHBIH OI1-
Tepmudeckas 00paboTKa CIIAaBOB poc
[TpomesxyTouHas aTTecTanus: IK3aMeH - - - - 36 9K3aMEeH
Hroro 16 16 - 40 108
3aounas popma o0OyueHus
Bunbl yueOHOI e TenbHOCTH,
No BKJIFOUAsl CAMOCTOATEIbHYIO pa- | POPMBI Te-
coMo- HaumenoBanue paszena (Momysist) 6oty KYILETO KOH-
erpa y4eOHOM TUCIUTUTAHBI CTy1eHTOB (B 4acax) TpOJIs yCIie-
7T | JIP | T3 | CPC |Bcero | BASMOCHH
Mopynb Ne 1 — Teopus crutaBoB 1 2 - 27 30 YCTHBIH OI-
poc
Monynp Ne 2 — 1 2 - 27 30 YCTHBIH OI1-
4 | [lmarpaMma xene30-yriaepos poc
Monynpb Ne 3 — 2 4 - 33 39 YCTHBIH OI1-
Tepmuueckas 06paboTKa CIIJIaBOB poc
[TpoMexyTodHast aTTecTamus: SK3aMeH - - - - 9 9K3aMeH
Hroro 4 8 - 87 108
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2.2.2 JIabopaToOpHbIil MPAKTHKYM

Ounas popma o0yueHust

HaumenoBa-
Bce-
Ne HHUeE pa3jeJia ro
ceme- | y4deOHO¥ auc- HaumeHoBaHue 1a00paTOPHBIX padoT ua
cTpa UILTHHBI
p b COB
(MmoxyJis)
JIP Nel. HccnenoBaHust BIMSIHMSL COAEPIKAHUS YIIEpoAa B OTO- 2
Monaynb Ne 1 - JK)KEHHOM CTaJIM Ha €€ TBEPJIOCTb.
Teopus crua- JIP Ne 2. M3ydeHue ycTpOWCTBAa METALIOrPaGUUECKOT0 MHKPO- 2
BOB ckorra MUM-7 1 METOJIMKHU U3rOTOBIICHUS MUKPOILIU(a
JIP Ne 3.Ananu3 quarpamMm COCTOSIHUS JJBOMHBIX CIIJIaBOB 2
Mopyne Ne 2 — | JIP Ne 4. AHanu3 auarpaMMbl COCTOSIHUSL CIUIABOB JKEJI€30- 2
3 Huarpamma Fe- | yriepon
C JIP Ne 5. Cepble, KOBKHE U BBICOKOIIPOYHBIE YYT'YHBI 2
JIP Ne 6. 3akanka cranu 1
Mogyis Ne 3 - JIP Ne 7. WccnenoBaHue BIUSHUS TeMIlepaTypbl OTIIyCKa Ha
TepMuveckas CBOICTBA 3aKaJICHHBIX CIUIABOB. 1
06paboTka JIP Ne 8. TBepaas nieMeHTaIMs CTaJH. } 2
CIITTABOB JIP Ne 9. M3yueHue MHUKPOCTPYKTYpPbI M CBOWCTB IIBETHBIX Me-
TaJJIOB U CILJIaBOB 2
UTOIoO: 16
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3aounas popma 00yyeHUs

HaumeHnoBa- Bee-
Ne HHUe pa3jesia o
ceme- | y4deOHO¥M auc- HaumeHnoBaHue 1a60paTOpHBIX padoT wa-
cTpa HHILTHHBI
(MmoxyJis) con
Mogysb Ne 1 - JIP NQl.uI/ICCJIeI[OBaHI/Iﬂ BIIMSHUS COJEPKAHMS YIJepoda B OTO- 1
AOKEHHOM CTaJIM Ha €€ TBEPJOCTb.
Teopus cruta- .
BOB JIP Ne 2.AHanu3 auarpamMM COCTOSIHUSL ABOWHBIX CIUIaBOB 1
Monaynas Ne2 — | JIP Ne 3. AnHanu3 auarpaMMbl COCTOSHHSI CIUIAaBOB JKEJIE30- 1
4 Huarpamma Fe- | yraepon
C JIP Ne 4. Cepnle, KOBKHE U BBICOKOIIPOYHBIE UYT'YHBI 1
JIP Ne 5. 3akainka cranu 1
Monyb Ne 3 - JIP VNQ 6. HcchnenoBaHue BIIMSHUS TeMIeEpaTypbl OTIIyCKa Ha
Tepmuueckas CBOMCTBA 3aKaJICHHBIX CIUIABOB. 1
06paboTKa JIP Ne 7. TBepaas nieMeHTaIUs CTAJIH. 1
CILIABOB JIP Ne 8. M3yueHue MHKpPOCTPYKTYpbl U CBOWCTB LIBETHBIX Me€-
TaJIJIOB U CILJIABOB 1
UTOIoO: 8
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2.3. CamocrosiTesibHAsA padoTa CTyJAeHTa

Buanr CPC:
Ounas ¢popma o0y4eHus
Ne HaumeHoBaHue
ceMe- aszjesa y4eo- Bcero
payiea y Buasr CPC
cTpa | HOM AUCUMILIU- 4acoB
HbI (MO1YJI51)
[TpopaboTKa KOHCIIEKTOB JEKIHMHA, Y4EOHUKOB U y4eOHBIX ITOCO- 12
6wmii — 3 yaca.
Monynb Ne 1 — [ToaroroBka k 1abopaTopHBIM paboTaM U ohopmIIeHUE OTIETA —
Teopwus criyiaBoB | 8 4acoB.
[ToaroToBka K TeKyuiemy KOHTporo — 1 vac.
[Tpopa®oTka KOHCIEKTOB JIEKLUH, Y4EOHUKOB U y4EOHBIX 110CO- 12
Owmii — 3 yaca.
Mopynb Ne 2 — ..
3 [ToaroroBka k 1abopaTopHBIM paboTaM B 0POpPMIICHHE OTYETA —
[uarpamma xe-
11e30-yTI1epOL & vacos.
yr [ToaroToBka K TeKyieMy KOHTpoJto — 1 4ac.
[Tpopa®oTka KOHCIEKTOB JIEKLNH, Y4EOHUKOB U y4EOHBIX 110CO- 16
Monyss Ne3 = | Gyi — 3 yaca.
Tepmuyeckas [ToaroroBka K 1a60paTOpHBIM paboTaM U opOpPMIICHHE OTYETA —
00paboTKa CIa- | § yacop.
BOB [ToaroToBKa K TEKyIEMy KOHTPOJIIO — 1 Jac.
HUTOTI'O yacoB B cemecTpe: 40
3aounas popma o0yueHus
Ne HanmeHnoBanue
ceme- a3jesia y4yeo- Bcero
pasiea y Buasr CPC
CTpa | HOM AWCUHHILIU- 4acoB
HbI (MOIYJIS)
[Tpopa®oTka KOHCIEKTOB JEKLUH, Y4EOHUKOB U y4EOHBIX 11OCO- 27
Monyie Ne 1 — omit — 25 gacos.
Teopus crutaBos | Iloaroroska k nabopaTopHeiM padotam 1 0opmIIeHHE OTUETA —
2 yaca.
Moty Ne 2 [TpopaboTka KOHCIIEKTOB JEKIHMHA, Y4eOHUKOB U y4eOHBIX 11OCO- 27
Y A2 Owmii — 25 yacos.
4 Huarpamma xe- "
[ToaroroBka k 1abopaTopHbIM paboTaM U 0QpOpMIICHHE OTYETA —
J€30-yTIepoa
2 4aca.
Momyms Ne 3 — [TpopaboTka KOHCIIEKTOB JEKIHMHA, Y4eOHHUKOB U y4eOHBIX MOCO- 33
Tepmuteckas Owmii — 25 vacos. )
06paBoTKA CITa- [ToaroToBka k 1abopaTopHbIM paboTaM U 0QpOpMIICHHE OTYETA —
BOB 2 4aca.
HUTOI'O yacoB B cemecTpe: 87
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3. OBPA3SOBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus1

OcobennocTn
Buasi MpOBeICHUA
Ne ABL Oopa3oBaresibHbIE pobeac
yueOHoi 3aHATHI
cemecTpa TeXHOJOTUH
padoThbI (MHaMBHUAYAJTbHBIE/
TPyNIoBbie)
[Ipobnemuoe uzno- | ['pynmoBsie
3 Jlexuun JKEHUe, BU3yaau3a-
LU, IPE3CHTALIHS
Busyanuzanus, umu- | [1/rpynmnoBeie
Tauus npogeccuo-
3 JlaboparopHbie pabOTHI LKA TP ¢
HaJbHOU JESITEIbHO-
CTH, TPEHHUHT

3aHATHS B UHTEPAKTUBHOU (hopme B oOBeMe:
*+ nmabopaTopHbie paboThI — 18 yacoB.

3aounas opma o0yueHus

Ocobennoctu
Buasb: NPOBeACHUA
Ne JARL Oopa3oBaresbHbIE POBEICHS
y4eOHoi 3aHATHH
cemecTpa TeXHOJIOTUH
padoThI (mHaAUBHAYATbHBIC/
rpyIIoBbie)

[IpobnemHoe uszio-
4 Jlexuu KECHHE, BU3yalln3a- I'pynmoBeie
s, MPe3eHTaIUs

Busyanuzanus, umu-
Talus npogeccuo-
HAJIBHOH JeATeIbHO-
CTHU, TDCHUHT

4 JlaGopaTopHbie pabOThI [/rpynmoBsie

3aHATUS B UHTEPAaKTUBHOU opme B 00beMe:
JIEKIUA — 2 YacoB;
nabopaTopHble paboThI — 2.

B uckmounTenbHBIX CIydasx MPUMEHSETCs 3JIEKTPOHHOE 00ydeHHE U AWCTaHIMOHHbIE 00pa3oBa-
tenbHble TexHomoruu (30 u JIOT), Bkirouas mpoBeeHHE TEKYILEro KOHTPOJIS YCIIEBAaeMOCTH U IIPOMEXY-
TOYHOM aTTecTalmy. Peamu3zaiusi mporpaMMel JUCHMILIMHBI ¢ Mcnoib3oBanueM D0 u JIOT ocymecTsisieT-
Csl [I0 YCMOTPEHUIO BEIYIIETO MPEnoiaBaresisi C y4eTOM TEXHHUECKUX BO3MOKHOCTEH 00Yy4aromuXcsl ¢ UC-
TMOJIb30BaHMEM TPOrPaMMHBIX CPENICTB, obecneunBaronmx npumMenenue anemeHroB D0 u /10T B Unctu-
TyT€, IIyTEM CUHXPOHHOI'O U aCHHXPOHHOTO B3aUMOZENCTBHSI, K KOTOPBIM MOT'YT OTHOCUTBCSI:

- JIEKTpOHHAast HTHPOPMAITMOHHO-00pa3oBarenbHas cpefa Macturyra;

- TPYIIOBast TOJIOCOBast KOH(pepeHIms B Meccenmkepax (Suaexkc.Meccenmkep, VK Teams);

- TPYIIIOBOM YaT B MecceH pkepax SAnnexc.Meccenpkep, corpanbHoi cetn BKonrakTe;

- OHJIaliH BueokoHpepeHuus B Annexc. Tenemocr;

- BUZICO3AMMCH JIEKIMI MeIarornyeckix padoTHUKOB MHCTUTYTA, pa3sMelEHHbIE Ha Pa3IMYHbIX BU-
JICOXOCTHHTrax (HarpuMmep, Ha KaHajlax MpernojaBareneil) W/ o0lauHbIX XpaHWIHIax (Hanpumep, SH-
nekc.JIuck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH H PE-
3YJBTATOB OCBOEHUA YYEBHOU JUCHHUITJINHBI

4.1.Buabl KOHTPOJIS M aTTecTalluu, GOPMbI OLIEHOYHBIX CPEACTB

Ounas popma o0yueHust

Ne Buner Konpl upu- | HauMeHoBa- Onenounele
CEMECT- | KOHTpPOJIA KaTopoB HHE cpencTaa
pa 1 aTTeCTa | noctimKeHus pa3zlenaque6- ®opma Konuuect- Kou-Bo
i KOMIICTCH- Hou BO HE3aBHCH-
(BK, Tar, it MYCIIAIIIINHEI
[IpAT*) BOITPOCOB MBIX
p U 3aJaHnui BapUaHTOB
Tarr.-1 | OIIK-1.1, Monyns Ne 1. | Tectupona- 10 15
OIIK-1.2, Teopus crna- HUE
OIIK-1.3 BOB
T arr.-2 | OIIK-1.1, Monayns Ne 2. | Tecrupona- 10 15
OIIK-1.2, Juarpamma HUE
OIIK-1.3 J)Kene3o0-
3 yraepoa
T arr.-3 | OIIK-1.1, Monyns Ne 3. | Tecrupona- 10 15
OIIK-1.2, Tepmuueckas HUE
OIIK-1.3 o0OpaboTka
CILIABOB
[Ip. arr. | OIIK-1.1, DK3aMeH YcTHBIN 3 20
(ox3amen) | OIIK-1.2, onpoc
OIIK-1.3
3aounas popma o0yuenus
Bungsr
Kons! nu- O1ieHOYHEIE
Ne | koHTpONS HKATODOB HammMmenoBanme O
ceMe | u arTe- A p paszznena yueOHOU p
IOCTHKE-
CTpa | CTaluu HHS KOM- AUCIHUILINHBI KomnyectBo KomnuectBo
(BK, Tar, IeTeHIHi (MomyJisn) ®opma BOIIPOCOB HE3aBHUCHUMBIX
IIpAr) " 3aJIaHUN BapUaHTOB
4 [Ip. arT. | OIIK-1.1, OK3aMeH VYcTHbIN 3 20
(ax3amen) | OIIK-1.2, onpoc
OIIK-1.3
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4.2. IlpumepHbIe TEMbI pacYeTHBIX padoT

Cemecmp Ne 3

[IpoekTupoBaHue TEXHOJIOTHIECKOTO MPOIEcca TEPMUIECKONH 00pabOTKH JAeTamu.

Tabmuma 1 — BapuaHThl momariHei paboThl MO pa3padOTKe TEXHOIOTHIECKOTo Mpoiecca

Ne TexHonornuecKue ycioBwus,
Bapu- | HaumenoBanue nera- | Pa3mep neranu, Mapka
ArTa . e CILIABa IpeIbSBIIIEMbIC K JIETANIU TIOCIIe
TEpMOOOPabOTKHI
1 2 3 4 5
1 | Jlemex muyra 16x120x560 J165 HRC 47...56 na mupuny
40 mm
[Ipyxuna 05x060x30 65T HRC 42...47
Ocb neTim ABepIbI
kabunbl ['A3-51 ?8x70 20 HRC 45...50 na rmy6uny 0,5 MM
2 ToxkapHbIii pe3ern 20x12x150 P18 HRC 62...64
Hoxx comomopesku 60x120x200 V8A HRC 47...52
bonrt maryna M12x120 40X HB 240...300
3 | LlectepHs kopoO-Ku ?300x60x40 18XI'T HRC 56...60 Ha rinyOuny
CKOpOCTEn 0,6 mm
Ponuk Mmy¢ThI 010x025x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 3Be3104Ka LU D40x09200x25 CY30 HB 350...420
HInueBoii Ban ?50x120 40 HRC 35...40
CermeHT HOXa 2x100x110 Y9A HRC 52...55 na mupuny 8—10 mm
5 | luck cBekiokombOaii- 4x09400 65I" HRC 40...45
Ha
[Tayrer; mopurHeBO# 040x020x100 20 HRC 56...60 na rmyOuny | Mmm
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4.3. TecTbl TeKyIIero KOHTPOJISI

4.3.1. TecThbl TEKYLIETr0 KOHTPOJIS:
MoayJib Ne 1 — Teopusi ciiiaBoB

BAPUAHT TC-1
N300pa3zure 00beMHO-IIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.

Kaxkoi MCTOA UCHBITAHUA HAa TBEPAOCTh HPUMCHACTCA AJIA OIIPCACIICHUA TBEPAOCTU 3aKaJIeHHOM

cranm?
Ha3nauenue Meramiorpauueckoro MUKpOCKoIa.
N300pa3ure KpUBYIO OXJIaXIEHH aMOP(HHOTo Tea.
JmarpamMma COCTOSTHHSI KaKoTO pojia H300pakeHa Ha pucyHke | ?

T Cu-re

[
IIT

— —

.
L3 v

0 10 20 30 %0 50 60 70 80 90 1008 M

Yemy paBHa BapMaHTHOCTh CHCTEMbI B 00JacCTH Auarpammsl (puc.l), jexarieil Mexay JIMHUAMU
JMKBUYC U COIUTYC ?
W300pasute KpUBYIO OXJIaXaeHus criaBa, coaepskariero 50% Ni u 50% Cu (crutas 1) u ykaxute
13 KakuX (a3 COCTOUT CIIaB Ha KaXK/I0M y4acTKe KPUBOW OXJIAKICHUSI.
N300pazute cxemy cTpyKkTypsbl ciuiasa | (puc. ) mpu komMHaTHOM Temnepatype.

Ormpenenute coctas xKuaKoH (asbl crutasa | mpu 3agannoit Temnepatype "T" (puc. ).

OmnpenenuTe COOTHOIICHUE TBEPIOH M JKUIKOW a3kl B cruiase | mpu temneparype "T" (puc. I).
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BAPUAHT ITC -2

Kakue kprcTainiecKkue pemeTku 00pa3yroT OOJIbIIMHCTBO METAIIOB?

YKaKUTE peKUMBI UCTIBITAHUS TBEPIOCTH IO METOAy bpunems.

Kakune HeMeTammndeckue BKIIOYCHHSI MOKHO OOHAPYKUTh Ha TIOJIMPOBAHHON MMOBEPXHOCTH
numda ?

Kak Ha3bIBatOTCS TEMIIEPATyphl, P KOTOPHIX H3MEHSETCS KAUECTBEHHOE COCTOSIHHE (TIPOUC-

XOJIUT MpEBpallleHKE) CIlIaBa ?

JluarpaMma COCTOSIHUSI KaKOTO pojia M300pakeHa Ha pucyHke [ ?

. T— A.B

m

| |
: |
| |
: - |

0O I0 20 30 4O 50 60 70 8 90 I00 7% B

s 1

Puc. I
Yemy paBHO uncio creneneit ceooosl crutasa [ (30% B) na nmuaun ECJ] (puc. 1).

N300pa3ute cxemy MUKpOCTpYKTYpbI cruiasa [ (puc. 1).

[ToctpoiiTe KpuBYIO OXJIaXACHHUS cIlIaBa | ¢ ykazaHueM (a3 Ha KaxJI0M y4acTKe KPUBOM.
Omnpenenurte cocTas kuakoi ¢a3el crutasa I mpu Temneparype "T"B.

Omnpeznenute OTHOLIEHHE MacChl KUAKON a3bl K Macce ciuiaBa, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecThl TEKYLIEro KOHTPOJIs: MOAYJIb Ne 2 — JluarpaMmma :keJie30-yriiepos

BAPUAHT 2JKV-1

1. YkaxkuTe pa3Mep CTOPOHBI Kyba KpucTaJmndeckon siueiiku Fe 3 .
2. JlaiiTe MOHATHE LIEMEHTUTA BTOPUUHOTO,

3. Kakue uyryHsl Ha3bpIBalOT 3a3BTEKTUUECKUMH.

4. CKOJIbBKO KpUTHYECKHUX TEMIIepaTyp UMeeT 4yryH, coaepxauuii 2,95% C npu ero oxiaaxacHuun?

5. IlpuBenuTe KpUBYIO OXJIAXKIEHUS YyryHa, coaepxarero 5% C.

6. ITocTpolite KpUBYIO OXJIAXKACHUS cTau, coaepskauieit 0,55% C.

7. 3apucyiite CXeMy MUKPOCTPYKTYPbI 6enoro YyI'yHa,
3,3% C npu KOMHATHOU TeMIiepaType.

8. Kakoe npeBpaiiieHre B CTalld IPOUCXOAUT MIPH Temiieparype Acy?

9. [Ipumenus MPaBUIIO OTPE3KOB TS 3BTEKTOUIHOU CTaJIM
COOTHOLLIEHHUE LIEMEHTUTA U (peppurta.

10. Kakue nocTossHHbIE TPUMECH IPUCYTCTBYIOT B CTAJAX ?

BAPUAHT 2KV -2
1.Vkaxure pazMep CTOPOHBI KyOa KpHcTalInueckoi sueiiku Fed .
2. Ckonbko (a3 UMeeT CTpYKTypa JieaeOypur ?

3. Kak Bbl noHMMaeTe "IBTEKTUUYECKOE NpeBpalieHue" B YyryHax?

COACPpIKAIICTO

OIIpEe/IeINTE

4.CKOIbKO KPUTUYECKUX TEMIIEPATyp UMEET UyTyH, coaepkauuii 4,3% C npu ero oxjaaxxaeHuu ?

5. IlpuBennTe KpUBYIO OXJIAXAECHUA YyTr'yHa, cogeprkaero 2,8% C.

6. ITocTpoliTe KpUBYIO OXJIAXKACHUS cTa, conepxkauient 0,65% C.

7. 3apucyiTe cxeMy MUKPOCTPYKTYypa cTaiu, coaepxkame 1,95% C, npu KOMHaTHOU TeMIiepaType.

8. Kakoe npeBpatieHne B CTaiay MpoTEKaeT Mpu Temreparype Ary ?

9. IlpuMeHMB MTPABUIIO OTPE3KOB OMPEAETUTE COOTHOIIEHHUE nepauTa u gpepputa ais cranu 0,2% C.

10.  Kakue none3Hble MpUMecH NMPUCYTCTBYIOT B CTANIAX ?
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4.3.3. TecThl TEKYLero KOHTPOJs: MOAYJb Ne 3 — TepMuyeckasi 00padoTKa CIIaBOB

BAPUAHT TO-1
1. Kakue Bupl TepMOOOpPaOOTKH BhI 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBaeM JCHCTBUTEIHHBIM?
3. Kak knaccugumupyercs 3aKajika B 3aBUCUMOCTH OT TeMIIepaTypbl Harpesa?
4. KakoBo Ha3HaueHue OTHycKa ctaiu?
5. Kak Ha3piBaeTcs BHJ TEPMHUYECKOH OOpabOOTKH, KOTJa HArpeTyro J0 ayCTEHUTHOTO COCTOSIHUS
CTaJlb OXJIAXKIAIOT Ha BO3AYyXE?
6. Kakosa uenp XTO?
7. KakoBa cTpyKTypa Ha HOBEPXHOCTHU JETAJIU M1OCIE IIUTEIbHON LIEeMEHTauuu ?
8. CKOJBbKO BpEeMEHH HEOOXOIMMO MPOAEpKaTh AeTalb B ME€YH, YTOOBI MOIYYUTh TTyOHHY IIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buje XTO MPOUCXOAUT HACKHIIICHUE TTOBEPXHOCTH JIETATIH YIJIEPOJOM M a30TOM OHO-
BPEMEHHO?

10. Kakue Buzp! 1 y3noHHOM METaIM3alluu Bbl 3HaeTe ?

BAPUAHT TO-2
1. C xaKkoii 1enpl0 IeTaloT 3aKajlKy cTaiu?
2. Ha3oBuTE CPEHIOI0 CKOPOCTh IEMEHTALUU?
3 Kak knaccuduimpyercst 3akanka 1o crnoco0y OXJIaKIeHHUs ?
4.. Kaxoii TepM0o00OpaboTKe moABepraercs uyryn?
5. Uto Takoe oTKur?
6. C KaKoi LIeNIbI0 AeTalIsIM Ha3HAYar0T [IEMEHTaLUI0?
7. Kakas Tepmoo0OpaboTKa Ha3HAUaeTCs MOciie IeMEHTaIH?
8. HazoBuTe mpenmyiiecTBa a30THPOBAHUS [0 CPAaBHEHUIO C [IEMEHTaIUen?
9. Kaxoii Bug XTO Bbl ObI IPUMEHWIN AJIS TUTYHKEPHOU Napbl?

10. Yto Takoe anutrpoBaHue?
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4.4, Bonpocsl Kk 3k3ameny
Koxap! nu-
No TMKaTOPOB
BO- Bomnpocsr AlOCTIC-
HUS
fpoca KOMIIETEH-
805054
1 2 3
1. 3HaueHNe MaTepUaJIOBEACHUSI. OIIK-1.1,
2. Kpurrnueckre TOUKH 5KeIe30yrIepoarcThix CriaBoB ( A1 Az, Acm) OIIK-1.2,
3. Tepmuueckas oopabotka. Kinaccuduxanus BugoB TepmMoo0OpaboTKu OIIK-1.3
4. [TpeBpaienus B 3BTEKTOMIHON cTayu Ipu ee Harpese. [loHaTue o neperpese u
nepesxore crany. [ToHaTue o 1edCTBUTEIHLHOM U HACIEICTBEHHOM 3€pHE.
5. Jlmarpamma “30TepMUYECKOTO MPEBPAIICHHUS AyCTCHUTA SBTEKTOUTHON CTAIH U
ee NOCTPOEHHE.
6. AHaim3 quarpaMmMbl H30TEPMHYECKOTO TIPEBPAICHHS ayCTEHUTA U €€ 3Haue-
Hue. TloHsTHE 0 KpUTHUECKON CKOPOCTH 3aKAJIKH.
7. [lepauTHOE M MAaPTEHCUTHOE MPEBPAIICHUE.
8. Oco0eHHOCTH AUarpaMM U30TEPMUYECKOTO MPEBPAILEHUS 103BTEKTOIHOH,
3a3BTEKTOMIHOM U JIETUPOBAHHOW CTaJIH.
9. OTXUT ¥ HOpMaJI3a1ysl CTaJIu.
10. | CrmocoOsI 3akanku ctanr. OOBIKHOBEHHAS 3aKaJiKa, IOJIHAS U HEIOJIHas, X
aHanu3. BeiOop TemnepaTypbl HarpeBa CTalM IPU 3aKallke.
11. | ®a3oBble NpeBpalleHus IpU 3aKajke ctanu. bpak npu 3akaike.
12. | BuyrpenHee HanpspKeHHE Tpu 3akaike. [IpepsiBucTast, crynenyaras u u30Tep-
MHUYECKas 3aKajKa CTaJIu.
13. Tepmuueckasi 00paboTKa CTaIHM XOJIOOM.
14. | IloBepxXHOCTHasl 3aKaJlKa CTAJIH.
15. | [IpokanuBaemocTs crajieil. TopleBoil MeTo onpeesieHns NPOKATMBaEMOCTH.
16. | Oxnaxaarolye cpeabl IpU 3aKajKe, UX XapakTepucThka. Beibop oxiaxiaro-
IeN Cpebl.
17. | Ornyck craneil. Bunbl otycka, 001acTh IpUMEHEHHUSI.
18. | Crapenue cruaBoB. [IpeBpalienue MapTeHCUTa IPU OTITYCKE U CTAPEHUU 3aKa-
JIEHHOM CTaJIH.
19. | Tepmomexanuueckas oopadbotka craiau. Buast TMO.
20. | TepmoobOpaboTKa YyTryHa.
21. | Xumuko -trepmuyeckast oopadotka cranu. Bunet XTO.
22. | llemeHTanus ctaim. XapaKTepUCTHKA, 00JIACTh TPUMEHEHUSI.
23. | Tepmuueckas 00pabOTKa IEeMEHTOBAaHHBIX JETaJIeH.
24. | A3oTHpOBaHHWE CTaNH.
25. | llmarupoBaHue, HUTPOIICMCHTAIIHS. OIIK-1.1,
26. | Auddy3nonnas meraymsanus. OIIK-1.2,
27. | BausHue yriepoa v IOCTOSHHBIX IPUMecei Ha cBoicTBa ctanel. Kmaccugpu- | OIIK-1.3
Kalus YIIepOUCThIX CTaJIeH.
28. | Cranp yriepoaucrasi OOBIKHOBEHHOTO KadecTBa. CTallb YIIepoanucTast KauecT-
BEHHAasi KOHCTPYKIIMOHHAs. MapKuUpoBKa, 00J1aCTh MPUMEHEHHSL.
29. | ABTOMaTHBIE W JHUTEHHBIE cTamu. PeccopHO- MpyKWHHAs CTaidb. MapKUpoOBKa
00J1aCTh IPUMEHEHUSI.
30. | Cepsle uyryHbl. MUKpOCTPYKTYpa, CBOMCTBA, MApKUPOBKA U 00JIACTH MTPUMeE-
HEHMSL.
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31. | Beicokonmpo4YHbBIE YYTYHBI C IAPOBUIHBIM TPpa)UTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00J1aCTh MPUMEHEHUSI.

32. | KoBkue 4yryHbl . MUKPOCTPYKTYpa, CBOICTBA, MAPKUPOBKA, 00JIaCTh IPUMEHE-
HUS, CIIOCO0 MOTyYeHUSI.

33. | Knaccuduxkanus npumMeceil B JIETHPOBAHHBIX CTAJSX. BiusiHue erupyrommx
HJIEMEHTOB Ha MOJMMOP(U3M Kele3a, CTPYKTYPY U CBOMCTBA CTaJIH.

34. | Knaccudukanus 1 MapKUpOBKa JIESTUPOBAHHBIX CTaJICH.

35. | Koncrpykunonssle gerupoBannble ctanu. Kinaccudukamnus, MapkupoBKa, pu-
MeHeHne. OcOOCHHOCTH TEPMUYECKON 00pabOTKH.

36. | TpeboBaHUS K MHCTPYMEHTAJIBHBIM MaTepuanaM. YTIIEPOAUCTbIE HHCTPYMEH-
TalbHBIE CTaJH; JICTUPOBAHHbIE MHCTPYMEHTAIBHBIC CTAIM;UX MapKUpPOBKa ,
NpUMEHEHHEe, OCOOCHHOCTH TePMHUUECKON 00paboTKH

37. | beicrpopexymme ctamu. OcoGeHHOCTH TepMooOpadoTku. MeTtaiokepamMude-
CKH€ TBEpJIbI€ CIIJIABBI.

38. | Koppo3ust meTamioB u criiaBoB. Buibl koppo3unu. MeTos! 3aUThl OT KOPPO-
3un. HeprkaBeroiue cranm.

39. | XKaponpouHble 1 KapOCTOWKHE CTAIH OIlK-1.1,

40. | CnnaBsl ¢ BBICOKUM OMHYECKUM COMPOTHBIICHUEM OIIK-1.2,

41. | MarnuTHbIE CTAJIU U CIUIABBI OIIK-1.3

42. | Cranu u ciujiaBbl C 0COOBIMH TEIUIOBBIMU M YIIPYTUMH CBOMCTBaMU

43. | HemarnutHble 1 N3HOCOCTOMKHE CTAITN

44. | Menp u ee crnasbl ( OpoH3BI U 1aTyHH) . MapKUpOBKa, IPUMEHEHUE

45. | AnmroMuHMI U ero cruiaBbl. MapKupoBKa, IPUMEHEHHE

46. | [lommmmHukoBble (aHTH(PPUKITMOHHBIC) CIIABHI

47. | lloHATHE O TEXHOJIOTMU MOITYYCHHUS] METAJUIMYECKUX MOPOIIKOB M M3ACTUN U3
HUX

48. | ObnacTh MpUMEHEHHS MOPOITKOBBIX CIJIABOB

49, | O6mume cBenenus o actmaccax. CocTaB M MX CBOWCTBA

50. | Knaccudwukarus muactmacc. [lpuMeHeHne miacTMace B CeITbCKOX03sICTBEH-
HOM MaIlIMHOCTPOEHUHU

51. | AcOecToBble MaTepuabl

52. | darb Ha3BaHMe, 001acTh NPUMEHEHUs U pacmndposky cmnasa: Ct3nc, Ct5,

40, 35, V7, Y12A, A20, 40JI, CU30, BU100, KU35-10, 60C2A, 55C2, I1IX15,
20XT'T, XBT, 9XBT, 9XC, P18, P6M5, 40X13, 30X13, BK3, BKS, T15KS6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20HS0,
H36, H48, X8H36, EX5, EX5KS, 110T'13J1, 1212, 2112, A95, A99, AJI2, M1,
BpC30, BpOLIC 5-5-5, JI80, JI59, 11, 7116, AO20- 1, B83




26

5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIATIINHBI

5.1. OcHoBHas1 iuTEpaTypa

I'ox u mecto | Mcnoab3yercst KouunyecTBo
Ne ABTOpBI HaumeHoBaHue U31aHMs NPHU U3yYeHUH IK3eMILIAPOB
m\n pa3iesioB B 6u6smo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeeHUe U TEXHOJOTMYECKHUE TTPOLIECCHI B Crapsrit Oc-
1. | Boroxyxos C. U. u ap. MaIIMHOCTPOEHUH: yueOHoe nocodue. Jon. YMO kon: THT, Bce paznensi 10 -
BY30B 110 00pa30BaHUIo. 2012. - 560 c.
2 Bojikos I'.M. MatepuanoBeneHue: yaeOHuK l\gOl‘gKflizl‘gi’l’ Bce pasaensi 16 .
Comnues HO.I1. MarepuanoBeneHue: yaeOHUK M. : Akane-
3. mus, 2015. — Bce paznenbr 10
496 c.
Konecos C.H. MartepuanoBeieHHe ¥ TEXHOJIOTUS KOHCTPYKITHOH- M.: Bricimas
4. HBIX MaTEpPHANIOB: YUeOHUK IS By30B HIKOJ;%SZOOI - | Bee pasnenst 50
c
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5.2. lonotHUTEIBLHAS JTUTEPATypPa

Ne I'on Hcnoanidyercs KoimuecTBo
m\n ABTOpBI HaumeHnoBaHue U MecTo NP U3yYeHH U IK3eMILISIPOB
N3TaHUA pa3aesioB B oudanorexe | Ha kadenpe
1 3 4 5 6 7 8
Marepuanosenenue. [lpaktukym: yuebHoe | Crapsiit Ockon: THT, i
1. | Kymmep B. C. HOCOBUE 2013. - 208 c. Bce paznenbr 15
Marepuanosenenue u texunonorus mate- | M.: UHOPA-M,
2. | barvumes A. 1. puasioB: yuebHOe mocobue 2012. - 288 c. Bee paszieitsl 30
M.: Axkagemus, 2008.
3. | Cubman I'. U. MarepuanoBeeHue: yaeOHoe mocooue 2336 c Bce pazgensr 10 -
MarepuanoBenenue. TexHOIOrUs KOHCT- M.: KomocC, 2006. - i
4. | Kapnenios B. ®. PYKIIMOHHBIX MaTepranoB: YueOHuk. Ku. 2 | 311 ¢ Bee pas et 40
5 | derncos T 11 MarepuanoBeieHue U TexHosorusa Metan- | M.: Beicur. mik., 2005. Boe paszieis! 49 i
JIOB: YUEOHHK -862 ¢
Tpouukuit b.C., Maii- | MarepuanoBenenue [ DI€KTPOHHBIN pe- 2015, KemepoBckuii
6. | TakoB A.JI. cypc]: yueOHoe nmocobue. Pexxum goctyna: | rocynapcTBeHHbBIN Bce paznensr + +

https://e.lanbook.com/book/72026.

YHHUBEPCUTET




5.3. lIpodeccuonanbubie 6a3bl JTaHHBIX, HTHPOPMAIIMOHHBbIE CIIPABOYHbIE cucTeMbl U U H-
TepHeT-pecypchl

HNHuTepHer pecypcesl

1. YHuBepcuterckas OMOJIMOTEKA OHIAH. DJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
https://www.biblioclub.ru/

2. U3narenbctBo Jlanb. DinekrponHo-0ubOIMOTeYHast cucteMa https://www.e.lanbook.com.

3. Hayunas snekrponnas oubnmoreka eLIBRARY.RU http://elibrary.ru

4. lentpanbHas OubIHOTEKA 00pa3oBaTeabHBIX pecypcoB MunoopHayku PD. www.edilib.ru

5. DnekrponHas uH(GOpMaIMOHHAst 00pa3oBaTe/ibHas cpeia HHCTUTyTa https://aunu.pd/

HNudopmanuoHHble CIPABOYHBIE CUCTEMBI H 0a3bI TaHHBIX

1. baza pganmnbix «ProQuest Agricultural and Environmental Science Collectiony —

http://www.gpntb.ru

2. baza mannHbIX M3marenscTBa Springer Nature «Poccuiickuii Gonn GyHIaMeHTaTBHBIX HCCIIE-

nmoBanuii»y — http://www.rfbr.ru.

3. UurtepHeT-pecypc mo marepuanoBencuuio: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. NatepHeT-pecype 1o matepuaioseaeHuio: hitp:// www.librery.tkm.front.ru

5. UnatepHeT-pecypc mo matepuanoseaeHuio: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. basza nanubix um3matenbctBa Springer Nature «Poccuiickuii poHI pyHIaMEHTATBHBIX
uccaenosanuiny http://www.rfbr.ru.

7. Yueonas Bepcusa T-FLEX CAD, npeanasHayeHHas1 111 HEKOMMEDPUYECKOTO NCIOIL30BaAHMUS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopManoHHBIE TEXHOJTOTHH

OnexkTpoHHas MHGOpMaLMOHHAs oOpa3oBaTelbHas cpela MHCTUTYTa OOecHeyuBaeT JIOCTYIN K
y4eOHBIM TIJIaHaM, paboYuM MPOrpaMMaM JUCHUILIAH (MOIYJEH), TporpaMMaM MPaKTUK, dJIeK-
TPOHHBIM Y4€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHBIM B pa-
00umnx MporpaMMax AUCLUILUINH (MOAYNEH), mporpaMMax MpakTUK; GOPMUPOBAHUE IEKTPOHHO-
ro nopt¢oaro o0y4arolerocsi, B TOM 4HUCJI€ COXpaHEHHE ero padoT M OLIEHOK 3a 3TU pabOoThI.
[TpenycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBUSL CTYACHTOB M IpernojaBaTesiell MOCpeICTBOM
TEXHOJIOTUH 110 MEePECHUIKE U MOJYYEHHIO 3JIEKTPOHHBIX COOOIEHUH.

5.4 IIporpammHoOe o0ecniedeHne y4e0HOro nmpouecca
LibreOffice;
Ackon Kommnac V 15.2


https://www.biblioclub.ru/
https://www.e.lanbook.com/
http://elibrary.ru/
http://www.edilib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.librery.tkm.front.ru/
http://www.rfbr.ru/
https://www.tflexcad.ru/download/t-flex-cad-free

5.5. IlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecredeHns AJIsl CAMOCTOATEIbHOM
padoThI 00yYAKO M XCS

Tonu
Ne Bun camocros-
. ABTOpEI HanmenoBanue MECTO
i TENbHOU pabOTHI
U3JaHUs
O.H. Momucees,
A IO. KpacHos,
IToaroroBka K C.A. KopoG- [IpakTukym no nuciu- 3epHorpa;
1 J1a00paTOPHBIM - ROP muHe «Marepuaiio- OI'bOY BIIO
3aHIATHSAM cxoi, ILA. BEJICHHUC» AUT'AA, 2014
HBanos, B.A. 8 ’
Jlamuu
A.10. Kpacio- MarepuanoBeaeHue u
IToaroroska k Ba, O.H. Mon- TeXHPOJIOI‘I/ISI EOHCT- 3eprorpar:
2 J1a6i)I ATOPHBIM | oo I1.A. WBa- KIMOHHBIX MaTe- AU QTBEOY
Sal})IﬂTI/IIzIM HoB, IT.A. Mpa- pIZa H013' aboparop- BO Jloxckoii
HoB, C.B. Cmpr- | PHAIOB: ADOPATOp TAY, 2021

KOB

HBII IPAKTUKYM
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6 MATEPUAJBHO-TEXHUUYECKOE OBECIEYEHUE YUYEBHOM JUC-

HNUITIJIMHBI

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
IIOMEILEHUH JIJIs1 CAMOCTOSITEILHOM pabOThI

OcCHaIEHHOCTh ClIeUaIbHBIX TOMEIEHNUN U
MTOMEIICHUH /1711 CAMOCTOSITEIIbHON paboOTHI

6-120 Aynmutopust s JICKIIMOHHBIX, Jlabopa-
TOPHBIX, MPAKTUYECKHUX 3aHIATHHA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALMM, TEKYyLIEro
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIUH.
347740, PocroBckas 00:1., 3epHOTpAJICKHI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

[IepeHOCHOM KOMIUIEKT MYJIBTUMEIUMHOTO
00Opy/lOBaHUs: TMPOEKTOP MYJIbTUMEIUN-
HBIM, KpaH Ha TpeHore (WM HACTEHHBIN),
HoytOyxk.

Jlocka MmenoBasl.

ITocamounsrx mect — 30.

6-122 Ayaurtopus Juis 1abOpaTOPHBIX U TpakK-
TUYECKUX 3aHATHM, TPYNIOBBIX W HHAMBHIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIS U
IPOMEKYTOUHON aTTEeCTALUH.

347740, PocroBckas 00i1., 3epHOrpajCcKuil pai-
OH, T. 3epHorpa, yi. Coerckas, 1om Nel5/4.

Kommext yueGHON Mebenu.

Teepnomep Poxsemsia; TBepaomep bpunen-
1, TuapaBiandeckuil npecc Pokseruia; MHK-
pockon MUM-7; mnonupoBaJIbHBIA CTaHOK
3b853; meur mydenbHas [IM-9; mammna
paspbiBHass MP-05-1; mamuna MC-100; yc-
TaHOBKA MOJUPOBAIbHAS

Jlocka MenoBasi.

ITocamounbix mect — 20.

6-127 Aynutopusi JUis JIEKIIMOHHBIX, Jiabopa-
TOPHBIX W MPAKTUYCCKUX 3aHSTHUH, TPYIITOBBIX
U WHIWBUIYaJbHBIX KOHCYIbTALUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTaIuH.
347740, PocroBckas 001., 3epHOTpajCKuil paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KowmrekT yueOHoit mebenu.

Teepnomep bpunemns, tBepmomep Poxsen-
Ja; TUApaBIUYEeCcKHil TBepaoMep Poksenna;
Mukpockorr MHUM-7; cTaHOK nOJIMpOBaNIb-
HBIi1; 35ekTponeys 211-2Y M.

Jocka menoBas.

ITocamounsix mect — 18.

6-128 Ayauropust Ui 1aOOpaTOPHBIX W TpaK-
TUYECKUX 3aHATHH, TPYNIOBBIX U WHAMBHUIY-
QIBHBIX KOHCYJbTAIUH, TEKYIIErO KOHTPOJS U
IPOMEKYTOYHON aTTeCTalHH.

347740, PocroBckast 001., 3epHOrpajCcKuil pai-
oH, T. 3epHorpaz, yi. Coerckasi, 1om Nelb/4.

KommnekT yueOHo#t meOenu.

Caapounslii Tpancdopmatop TC500; mamm-
Ha dJIeKTpocBapouHas KoHTakTHas MC-403-
l; MammMHa A0 AJIEKTPOKOHTAKTHOW CBapKH
M-50-3-1; mammHa KOHTaKTHas JJICKTPOCBa-
pounas MILIM25; npeo6pazoBarens cBapoy-
et oxHomnocToBeit [ICO-300M; arperar
anekTpuyeckuil ceapounsli ACB120; cBa-
POUHBIH BHITPSIMUTEb.

Jlocka MenoBasi.

ITocagounbix mect — 12

2-252 YuraapHBIA 32J1 I CAMOCTOSTEIbHON
paboTsl

347740, PoctoBckast 0071., 3epHOTpaJCKUi paii-
OH, T. 3epHorpas, yin. Coserckas, 1om Ne28/30.

15 paGouux MecT AJis CaMOCTOSITENLHOM pa-
00TbI, 00BEMHEHHBIC B JIOKAJILHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremusniii 610k Core 13 3,06 I'rir, 2Gb,
250Gb HDD — 5 mir.

Cucremusbiii 610k Celeron J3060 1,6 I'ro, 4
Gb, 128 Gb SSD - 10 mrr.

monwutop Phillips 2205— 5 mir,

MoHHUTOp Samsung SyncMaster 923m - 10mT
npuntep Epson LX-1170

[Tocagounbix mect 114

2-170a OTaen HAYYHO-TEXHMYECKOH U COH-
aJIbHO-TYMAHHUTapHOH JuTeparypbl, MBA
JUISL CAMOCTOSITEIbHON PabOTBHI.

ITocamouHbIX MecT 2 IS CaMOCTOSITEILHOM
paboThl, 00BEAMHEHHBIX B JIOKATHHYIO CETh C
BBIXOJZIOM B ceTh Internet.
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347740, PocroBckast 0611., 3epHOTpaJACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, qom Ne28/30.

Cucremusnii 6ok Core i3 540 3,06 I'ri ,
2Gb, 250Gb HDD — lmirt.

Cucremnsrii 6stok C2,81°r1, 512 Mb, 160Gb
HDD — 1 .,

monutop Samsung 920NW- 1 mir.,

mouutop Phillips 2205— 1 miT.,

npunTep HP LJ 1150

M®V Kyocera Taskalfa 180

2-1700 Dy1eKTPOHHBIN YMTAJBHBIN 32J1 115
CaMOCTOSITENIbHOM PabOTHI

347740, PocroBckast 0611., 3epHOTpaACKHiA paii-
OH, T. 3epHorpa, yi1. CoBerckas, mom Ne28/30.

Ilocagounkix mect 10 miIs caMOCTOSITSILHOM
paboThl, 00BETMHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremnuniii Omox C2,8Iri, 1 GB, 80 GB
HDD — 1 .

Cucremuriii ook C2,8I'ri, 512 MB, 80 GB
HDD — 9 1.

MonuTop Samsung 920NW — 10 mit.
Kommyratop DIink — 1 mir.

Ckanep EPSON — 1 miT.

5-217 Tlomemenue Uit XpaHEHUsI U IPOQHIIAK-
TUYECKOT0 00CTy>KMBaHUs y4ueOHOro 000pyHo-
Banusi. 347740, PocroBckas 006:1., 3epHorpa-
CKuH paiion, r. 3epHorpaj, yia. CoBeTckas, 10M
Nel5/4.

Cnenunanmu3upoBaHHas Mebenb U 000pyo-
BaHME /TSI XPAaHEHUS M MPOPHIAKTUIECKOTO
o0ciyk1BaHUs y4eOHOTo 000py10BaHUS

7. METOJAMYECKHE YKA3AHMS JUISl OBYYAIOLIMXCS ITO
OCBOEHMIO YYEBHOI JUCHUIIJIMHBI (MOJY.15T)

Bun yuebnbix
SarsT Opranu3anus AeATeJIbHOCTH CTyIeHTa
Hanncanue KOHCIEKTa JEKIMHA: KpaTKo, CXeMaTHYHO, MTOCIIe10BaTeIbHO
(buKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, (POPMYITUPOBKH, 00001IEHUS;
MOMeYaTh BaXKHbIE MBICIIH, BBIJIEJIAThH KIIOUEBbIE CII0Ba, TEpMUHBIL. [IpoBepka
) Pa— TEPMUHOB, TTOHSATUHN C TTOMOIIBIO BHHI/IKHOHGJIVI/II\/'I, cripaBOYHUKOB. O003Ha-
YUTh BONPOCHI, TEPMHUHBI, MaTepHall, KOTOPbIH BbI3bIBAET TPYAHOCTH, IOMeE-
TUTh U MONBITaThCSA HAlTH OTBET B peKoMeHayeMoit nutepatype. Eciu camo-
CTOSITENILHO HE y/1aeTcsl pa300paThCs B MaTepualie, He0OX0MMO chopMyn-
[pOBaTh BOIIPOC U 334aTh MPENOAaBaTENI0 Ha KOHCYIbTAIlUH.
JIabopatopHble [MeToauueckue yka3aHus [0 BBIITOJHEHUIO Ja0OpaTOPHBIX padoT, BblIaBae-
paboThI MBIE TIPENOJaBaTEIEM
[ToaroroBka k [[Ipu MOAroTOBKE K 3K3aMeHY HEOOXOJMMO OPHUEHTHUPOBATHCS HA KOHCIIEKThI
9K3aMEHY  [IeKIUil, pPEKOMEH1yeMYIO JIUTEPaTypy
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