MMHHHUCTEPCTBO CEJIbCKOI'O XO3SIMCTBA POCCUMUCKON OEJIEPAIIMN
JEINAPTAMEHT OBPA30BAHMSI, HAYUYHO-TEXHOJIOT MUECKOM MOJIMTUKKI
U1 PhIBOXO3SIMCTBEHHOI'O KOMITJIEKCA

OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUYPEXIEHNE
BBICHIEI'O OBPA30BAHUSA « IOHCKOU I'OCY JAPCTBEHHBIN AT'PAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKHI1 THXXEHEPHBIA MHCTUTYT — GUIHAAJ
OEJIEPAJIBHOI'O 'OCYJJAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O
YUYPEXIAEHWA BBICILIEI'O OBPA3OBAHUA
«JOHCKOM I'OCYJIAPCTBEHHBIV ATPAPHBIA YHUBEPCUTET» B I'. 3EPHOT'PAJIE

-
JOKYMEHT INOAITUNCAH A YTBEPXJAIO.
JEKTPOHHOM NOJAINKUCHIO JlupeKTop

Ceprudukar: 584B0TC0339DBEGSCTSEBSAATDFECB36CE19241C A.®D. byrenko
Bnaneneu: byrenxo Anexcannp ®enoposny
Heiictsarench: ¢ 10.02.2022 no 06.05.2023 )

N «31» mapra 2022 1.

PABOYASA ITPOT'PAMMA

Jucnunmannabl 51.0.10.01 «TexHom0rNs KOHCTPYKLIMOHHBIX MATEPHAIIOBY

Hanpasaenue noaroroBku 35.03.06 «ArponH>xeHEpHs»

IIpoduab moaAroToBKU «DIEKTPOOOOPYIOBAHNE U IIEKTPOTEXHOIOTUID)

DakyabTeT «DHEPreTUUECKUI»

Kadenpa «Okcmtyaranus 1 TEXHUYECKUI CEPBUC HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKUX

CPEICTBY

®opma o0yueHHs] OYHAs, 3a0YHAS

KBanupukauus BoINyCKHUKA — OaKkajgaBp

3epuorpan-2022
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[Tpu pazpaboTke paboueid mporpaMMbl yueOHOM TUCIMITIIMHBI B OCHOBY MOJIOKEHBI:

1. ®I'OC BO — 6akanaBpuar 1o HampasieHUI0 noarotToBku 35.03.06 ArpouHxeHepus, yTBEpKIEH-
HBIN npuka3zoM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuum ot «23» aBrycra 2017
r. [Ipuka3 Ne 813.

2. [Ipuxa3z MuHHCcTepCcTBa HAYKU U BhIcIIero odpasosanusi Poccuiickoit denepanyu ot «26» HOAOPs
2020 r. Ne 1456.

3. YueOHbIi mIaH no npoQuIo MOATOTOBKH «IJIEKTPOOOOPYIOBAHHE U AJIEKTPOTEXHOIOTUI (TOX
Havyayia moAarotoBku 2022), omobpeH YuéHbIM coBeTOM A30BO-UEepHOMOPCKOTO WHXEHEPHOTO HH-
ctutyra ®I'bOY BO Jlonckoii 'AY

[Ipotokon Ne 7 ot «24» deBpans 2022r.

Pabouas mporpamMma yueOHOMN qUCHUILTUHBI «TeXHONOrHs KOHCTPYKIIMOHHBIX MaTepuanoBy oo0pe-
Ha Ha 3acenanuu kadenps DuTC HTTC.
[TpoTokon Ne 6 ot «18» mapra 2022r.

3aBeayromuii kadeapoit

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

Pabouas mporpamma yueOHON AuCUMIUIUHBI «TeXHOIOTHS KOHCTPYKLIMOHHBIX MaTE€pHalIOB» PEKO-
MEH/I0BaHa K UCI0JIb30BAHUIO HA 3aCE€JaHUHN METOANYECKON KOMHUCCHUH 10 HAIIPaBJICHUIO MMOATOTOBKHU
35.03.06 «ArpouH)XeHEpHs» FHEPTEeTHIECKOTO (haKyabTeTa.

[Iporokon Ne 6 ot «28» mapra 2022 1.

[Ipencenarens METOAUYECKON KOMUCCUU
K.T.H., JOIICHT H.E. [TonomapeBa

PazpaboTunku:

K.T.H., JOIICHT A.1O. Kpacnona
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1. BBOAHASA YACTb

1.1.Ilesn ocBoeHUs y4eOHO JUCHUNIMHBI

[ensimu ocBoeHUs yuyeOHOU TUCHUIUIMHBI «TeXHONIOrusI KOHCTPYKIIMOHHBIX MaTE€pHaioB) SB-
JSF0TCS (POPMUPOBAHHE COBOKYITHOCTH 3HAHUH O CBOMCTBAaX M CTPOCHUHU MAaTEpUANIOB, CIIOcO0ax X
MOJIyYEHUSI U YIIPOYHEHHSI, TEXHOJIOTMYECKUX METOJaX MOMy4yeHHUsI U 00pabOTKH 3aroTOBOK, 3aKOHO-
MEPHOCTSX IPOLECCOB PE3aHMs, IEMEHTAX PEeKUMa PE3aHUs KOHCTPYKIIMOHHBIX MaTepHalloB, CTaH-
Kax ¥ MHCTPYMEHTAaX.

1.2. MecTo yuyeOHOi nucuuminabl B cTpykrype OITOII

VYuebHas mucnumiauHa «TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEpPHATIOB)» OTHOCHUTCS K JAMCITUII-
JUHAM 00s13aTeIbHOM YacTH.
N3yuenne maHHOW AMCIUIUIMHBI O0a3upyeTcs Ha OCBOCHWUU CTYAEHTAMU JMCIUIUIMH: «XH-
Mmus»; «Martemarukay, «MHpopmaTukay, «Dusznka.
OcBoeHre MaHHOW MHUCIMIUIMHBI HEOOXOAMMO TSI KAYeCTBEHHOTO M3YYCHUS MOCICIYIONINX y4eO-
HBIX JTUCHHUIUIUH: «DIEKTPOTEXHUUYECKOE MAaTEPUATIOBEICHHUEY, « DIEKTPOTEXHOIOTHIY.



1.3. [Inanupyemble pe3yabTaThl 00yUeHUs IO TUCIUIUINHE, COOTHECEHHBIE C MHAMKATOPAMH JOCTHKEHHUS KOMIIETEHLUN

N3yuenne mUCHMIUIMHBI HAMpaBieHO Ha (opMHUpOBaHWE OOMIETPO(ECCHOHATBLHBIX KOMITETEHIIUNA, HEOOXOIUMBIX IS PEIIeHUs 3a1ad mpodec-
CHOHAQJIBHOM JIeSITEIBHOCTH U 00€CTIeUNBAIOIIIE JOCTHKEHUE IIIAaHUPYEMBIX PEe3yIbTaTOB OCBOSHUS 00pa30BaTeIbHON MPOTrpPaMMBI.

Kon
KOMIIE-
TEHIINU

Coneprxanre KOMIETEHIIUN

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

KOI[ U HAMMCHOBAHUC MHAUKATOpA JOCTU-
KECHUS KOMIICTCHIIMHU

dopmupyemble 3HaHUS, YMEHUS U HABBIKU

OIIK-1

CriocobeH pemaTh THIIOBBIE 3a/la4M IPO-
(eccnoHaIbHOMN JIEATENTLHOCTH HA OCHOBE
3HAaHUN OCHOBHBIX 3aKOHOB MaTeMaTH4e-
CKHX W €CTECTBEHHBIX HAyK C IPHUMCHE-
HUEM UH(POPMALIMOHHO-KOMMYHHUKA-
LIUOHHBIX TEXHOJIOTHI

OIIK-1.1 JIeMoHCTpUpYET 3HaHNE OCHOBHBIX
3aKOHOB MaTEMaTHYECKHX, €CTECTBEHOHa-
VUYHBIX U 001IenpodeCCHOHATBHBIX IUCIUTI-
JIUH, HEOOXOMUMBIX JIJISl PEUICHUs THUITOBBIX
3a/1a4 B 00JIACTH arpoOuHKEHEPUH

3HaTh: COBPEMEHHBIE CIIOCOOBI MOJIyYeHHs Ma-
TEpUAJIOB WM M3JCIUN M3 HHUX C 3aJaHHBIM
YPOBHEM 3KCIUTyaTallUOHHBIX CBOICTB; CTpoe-
HUE U CBOMCTBA MaTEpPHUaJOB;

YMeTb: OLIeHUBaTh U MPOTHO3UPOBATH COCTOS-
HHE MAaTepualioB MOJ| BO3JCHCTBHEM Ha HHX
HKCIUTYaTaI[MOHHBIX (PAKTOPOB;

Bnanmers: MeTroaukoi BbIOOpa KOHCTPYKIIMOH-
HBIX MaTepHajoB JUIs M3TOTOBJICHUS JIEMEH-
TOB MallMH W MEXaHW3MOB, HHCTPYMEHTA,
AIIEMEHTOB pexuMa 00paboTKu U 00opynoBa-
HUSI, UCXOAS M3 TEXHUUYECKHX TPeOOBaHMU K
U3/IEINIO;

OIIK-1.2 Hcnonp3yeT 3HaHUS OCHOBHBIX
3aKOHOB MAaTEMAaTHUYCCKUX U C€CTCCTBCHHBIX
HayK JJid pelIeHUs CTaHJApTHHIX 3a/Jay B
arpOMHKEHEPUHU

3HaTh: MeTonbl (popmMooOpa3zoBaHus U 0oOpa-
OOTKH 3aroTOBOK MJIsi M3TOTOBIICHUS JeTaliei
3aJjaHHOM (OPMBI U KauecTBa, UX TEXHOJOTH-
YeCKHue 0COOCHHOCTH,

YMeTh: 000CHOBAaHHO U MPABUIIBHO BHIOMPATH
MaTepual, Crocod MoTydeHus 3ar0TOBOK;
Bnanmers: Meroaukoi BbIOOpa KOHCTPYKIIMOH-
HBIX MAaTEpHAJIOB I M3TOTOBIICHUS SJIEMCH-
TOB MAaIlUH M MEXaHU3MOB, WHCTPYMEHTAa,
AIIEMEHTOB pexuMma 00paboTKu U 00opynoBa-
HUS, UCXOM U3 TEeXHUYECKUX TpeOOBaHUU K
U3JICITHIO;

OIIK-5

Cnoco0OeH yd4acTBOBaThb B MPOBEICHHUU
HKCIIEPUMEHTAJIbHBIX ~ UCCJICIOBAHUM B

OIIK-5.1 Tlox pykOBOACTBOM CHELIHAIACTA
0os1ee BHICOKOW KBaJTM(DUKAIIMK y4aCTBYET B

3HaTh: BIUAHUE YCJIOBUU TEXHOJOTMYECKHUX
HpOI_IeCCOB N3TOTOBJICHUA U BKCHJIyaTaI_II/II/I Ha




npodeccuoHaNbHOM e TEIbHOCTH

NPOBEJCHUN SKCHEPUMEHTAIBHBIX HCCIIEI0-
BaHUI B 00JacTH 3JEKTpUPHUKAIIMHU U aBTO-
MaTH3aIIH CeIILCKOTO XO03sIHCTBA

CTPYKTYPY U CBOICTBAa COBPEMEHHBIX METaJ-
JMYECKUX W HEMETAJUIMYECKUX MaTepHalioB;
3aKOHOMEPHOCTH PE3aHMUs KOHCTPYKIIMOHHBIX
MaTepHajoB, CIIOCOObI M PEKUMBI 00pabOTKH,
METAJUIOPEXKYIINE UHCTPYMEHTHI,

VYMerb: HazHavyaTh 00pabOTKY B LENAX MOTY-
YEeHUs1 CTPYKTYpbl U CBOMCTB, oOecleuyHnBaro-
IIMX BBICOKYIO HAJEXKHOCTb W3JCNUH, UCXOMAS
U3 33JJaHHBIX SKCIIITyaTallUOHHBIX CBOWCTB,;
Brnaners: MeToaMu KOHTPOJIST KayecTBa Mare-
pHAaIOB, TEXHOJOTHYECKUX MPOLECCOB M HU3Jie-
JINH;

OIIK-5.2 Ucnonb3yeT KIAaCCHYECKHE U CO-
BPCMCHHBIC MCTOABI UCCIICAOBAHUSA B 06HaC-
TH OJNeKTpudUKAMM U  aBTOMaTH3aL[UU
CEJIbCKOTO XO0351CTBA

3HaTh: CYIIHOCTh SIBJICHUM, MPOUCXOASAIIUX B
MaTepuaiax B yCIOBHSIX JKCILTyaTalluu H37ec-
B 07051

YMeTb: BBIOMpATh palMOHATIBHBIN CIOCO0 H
pexuMbl 00pabOTKHU JeTalieid, 000pyIOBaHHUE,
WHCTPYMEHTBI; IPUMEHSTH CPEICTBA KOHTPOJIS
TEXHOJOTMYECKHUX MPOIIECCOB

Brnagers: cpenctBaMu M METOJaMHU TIOBBIIIIE-
HUs 0€301TaCHOCTH
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2. OCHOBHASA YACTD

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Ounas ¢popma o0y4eHuUs1

Bcero ua-
coB/ Cemectp
Buz paboter 3a4. equ- Ne 2
HUI]
AyauTOopHbBIE 3aHATHS (BCEro) 36 36
B Tom uncne
Jlexuuu (JI) 18 18
[Tpaktuueckue 3ansatus (I113)
Cemmunaps! (C)
JlaGoparopHblie paboOThI 18 18
CamocrositesbHas padora crygenra (CPC) (Bcero) 36 36
B ToMm uncne
Kypcogoii npoekt KIT
(pabota) KP
Pedepar (Ped)
Occe
ITpakTHyeckuii pedTUHT
KonTtposnbHas / Pacuernas / PacuerHo-rpaguueckas pabora 12 12
CamMonororoBka: mpopaboTka KOHCIEKTOB JIEKIUH, y4eOHu- 24 24
KOB M Y4eOHBIX NOCOOHii, MOArOTOBKAa K Ja0OpaTOPHBIM M
MPAKTUYECKUM 3aHATHIM, TEKYIIEMY KOHTPOJIIIO
CPC B nepuoj npoMeKyTOYHON aTTeCTAllNH
Bua npomexxyTouHOM aTTecTaluu:
3auer (3),
3ader c onenkoit (30),
Dx3aMeH (D) 3 -
HUTOTO: 4acoB 72 72
0o011asi TPYA0€eMKOCTh 3a4. eIMHUIL 2 2
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3aounas popma oOyueHust

Bi paboThi Bcero wacos/ | Cemectp

3a4. €IMHULL No 3

AyJAHUTOpPHBIE 3aHATHS (BCEro) 12 12

B Tom uncie

Jlexuuu (JI) 4 4

[Tpaktuueckue 3austus (113)

Cemunapsi (C)

Jlabopatopubie paboThI 8 8

CamocrositesbHas padora cryaenra (CPC) (Bcero) 56 56

B ToMm uncne

KypcoBoii npoekt

(paboTa)

Pedepat (Ped)

Occe

[IpakTueckuii pedTUHT

KonTtponbuast / Pacuernas / Pacuerno-rpaduueckas

pabota

CamormoaroroBka: mnpopa0oTKa KOHCIEKTOB JIEKLHUH, 56 56

Y4eOHHKOB M y4eOHBIX TOCOOWH, MOATOTOBKA K J1a00-

paTOpHBIM U TMPAKTHYECKUM 3aHATUSAM, TEKYIEMY

KOHTPOJIIO

CPC B nepnoj nNpoMe;KyTOYHOM aTTecTaliu 4 4

Bua npomexxyTouHOM aTTeCTalluu:

3auer (3),

3auer ¢ orenkoi (30),

Dk3ameH (D) 3

HUTOIO: 4acoB 72 72

o01asi TPYA0EMKOCTh | 3a4. ¢IMHHII 2 2
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2.2 Coaepxanne y4eOHOM IMCHUNINHBI

Conepsxanue pa3iesioB yueOHOW TUCIIMIUINHEIL:

HaunmenoBanue pas-

Ne ceme-
crpa nena Konpl nHIukaTopoB
oun. (3a- (Mf),[[yJBI) Coneprxanue pasziena B JUAAKTUYECKUX €IUHUIAX IOCTHKEHUS E(OMHGTGH-
y4eOHOH TUCIHUILIH- Ui
OYH.)
HBI
Monayns Ne 1 — 1 O01ue cBegeHus 0 MeTalIax OIIK-1.1,
Teopus cruiaBoB Tunel kpuctauinueckux pem€rok. Tumsl cBsa3eil B TBEpAbIX Tenax. CTtpoeHue pe- OIIK-1.2,
anbHBIX KpucTamwioB. [Tousatue o nucnokanusx. [Tomumopdusm, aHU30TpOITHS. OIIK-5.1,
[TnaBneHune M KpUCTAJUIM3ALMS METaNIOB. BiusHue npumeceit u Apyrux (akTopos OIIK-5.2
Ha IPOLIeCC KPUCTAIUIU3ALINH.
JleekThl KpucTamuyeckoro crpoeHus. BnusHue nedexkToB Ha CBOMCTBAa METAIIIOB.
[TonsTe 0 XMMHYECKUX, (PU3MUECKUX, MEXAHUYECKUX, TEXHOJIOTMYECKUX U IKC-
IUTyaTallMOHHBIX CBOMCTBaX MeTaJIJIOB. METOIbl HCCIIEI0BAHUS METAJIIIOB U UX CIIJIaBOB.
2 Meranu4ecKkue CIUIaBbl M IHATPAMMBbI COCTOSTHUSA
[onsaTus: cruiaB, KOMIIOHEHT, (a3za. TBEpabie pacTBOPbI. XUMUYECKHE COCTUHEHHUS.
[TpomexxyTounslie da3pl. MexaHUYeCKHne CMECH.
2(3) AHanu3 OCHOBHBIX THMIIOB JUarpaMM COCTOSIHUS cIIIaBOB. CBsI3b MEXAY JIuarpam-

Mopynp Ne 2 —
Jwnarpamma sxesne-
30-yIJIepo.

MOM COCTOSIHUSI CIUIABOB U UX CBOMCTBAMH.

3 JKese3oyrijiepoaucrbie CIJIABBI

JnarpaMma cOCTOSIHUSA Kene30-1eMEHTUT. Da3bl U CTPYKTYpPHI B CIUIaBax Keje3a ¢
YTJIEPOJIOM.

BnusiHue yriepoaa M MOCTOSIHHBIX IpuUMecel Ha CBOWCTBa cTanu. [ledexTsl cranu.
Jlerupyrolue KOMIIOHEHTHI B CIUIaBax <okene3o-yriuepony». Kinaccudukamus u MmapkupoBka
YIJIEPOAUCTBIX U JIETUPOBAHHBIX CTAJIEH.

Uyrynel. Cepblil, BBICOKONPOYHBIA W KOBKHMWA 4YyryHbl. CHenuanbHbI€ YYTYHBI.
Bnusiaue yrieposa, MapraHna, KpeMHusi, cepsl 1 gocdopa Ha cBoiicTBa 4yryHoB. CTpyK-
Typa, CBOWCTBA, KJacCU(PUKaIUs, MAPKHUPOBKA U 00J1aCTh MPUMEHEHHUS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CTUIaBOB

4 Tepmuyeckasi 00padoTka cTanau

Ochosbl meopuu mepmuueckoi oopabomku cmanu. IIpeBpalrieHust B CTajau Mpu Ha-
rpeBe. HaclieicTBEHHO MENKO3E€pHUCTBIE U KPYMHO3EPHUCTBIE cTanu. JleicTBUTENbHOE
3epHO ayCTCHUTA.

[IpeBparenuss aycTeHUTa MpH OXJaXJAeHUHU. J(marpamMmma H30TEpPMHUYECKOrO Ipe-
BpaieHus aycreHura. llepnautHoe mpeBparieHue. KpuTudeckas CKOPOCTb OXJIAXKICHUS.
MapTteHcuTHoe nipeBpaiienne. [IpoMexxyrounoe (OeHHUTHOE) TPEBPAILICHHE U €T0 0COOEH-
HOCTU. TEepPMOKMHETUYECKUE IUarpamMMmbl MPEBPAIICHUS MEePEOXIAKAEHHOTO ayCTCHHTA.
[IpeBpamieHus: nmpu HarpeBe 3akal€HHON cTanu (OTmyck cranu). OO0paTumasi u HeoOpaTH-
Masi OTITYCKHAsI XPYyMKOCTb.

Texnonozus mepmuueckou oopabomxu. OCHOBHBIC BUIBI TEPMUUECKOU 00pabOTKH.
Omxur U HopMann3anus. 3aKkaika ctaind. Beibop Temneparypsl HarpeBa npu 3akanke. Ox-
JaKJAoUIe cpeibl MpU 3aKaynke. 3aKaluBaeMOCTh M MPOKaIMBaeMoOCTh cTaiu. OTImyck
cranu. Bunel u Ha3HavyeHue ormycka. O6paboTka xonoaom. TepMomexannyeckast 00padboT-
Ka ctaneil. OCOOEHHOCTH TePMUYECKONW O0O0pabOTKH JIErMPOBAaHHBIX cTajiel. TepMuueckas
o0paboTka dyryHa. MeTo/lbl MMOBEPXHOCTHOM 3aKalKU: WHIYKIIMOHHBIN, Tra30TIaMEHHBIH,
JIa3EPHBIM.

JedexTrl TepMuuecKoi 00padoTKH.

5 Xumuko-repmuyeckasi 00padoTka

OCHOBBI XMMHUKO-TEPMHUYECKONH 00PAOOTKH.

Hemenrtanus. Tepmuueckas o0paboTka 1mocje eMeHTaIu .

A3zotupoBanue ctanu. TexXHOIOTHs ra30BOT0 a30TUPOBAHUS CTAIIH.

[{nanupoBanue. Hutpornemenrarus.

Juddy3nonnas meramiuzanusi.

6 KoHcTpyKUIMOHHBIE CTAIN

TpeboBanusi, MpeabSBIIEMble K KOHCTPYKIIMOHHBIM cTaisaM. Knaccudukarus cra-
Jieil o Ha3HAUYEHUIO, KaueCTBY, CTPYKTYpE.

CrtpoutenbHbie cTanu (YIIAEPOAUCTHIE CTATH OOBIKHOBEHHOTO KauecTBa M HU3KOJIE-
TUPOBAHHBIE).

MaIMHOCTPOUTENbHBIE YIIIEPOIUCThIE W JICTUPOBAHHBIC CTAllM: IIEMEHTYEMBbIE,
yIlydiIaeMble, PECCOPHO-TIPYKUHHBIE.

Cranu ¢ yny4iieHHON oOpabarhiBaeMOCThIO pezaHueM. llapuKomoaIIMITHUKOBBIE
ctanu. Koppo3noHHOCTOMKHKE, KApPOCTOMKHE, KAPOIIPOUHBIE CTATH M CIUIaBbl. AHTH(PHK-
IIMOHHBIE W (PPUKIIMOHHBIE MaTepUabl. MI3HOCOCTOWKHE CTAIH U CIUIABHI.
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7 UHCTpyMEHTaJIbHBIE CTAJIN U CILIABbI

OcHoBHbIE TpeOOBaHUS, TPEIBABISIEMbIE K MHCTPYMEHTATBHBIM CTaJISIM U CIUJIaBaM.
[ToHsiTHE TETIIOCTOUKOCTH (KPAaCHOIOMKOCTH). CTaau MOHUKEHHOW M TTOBBIIICHHON MPOKa-
JIMBAEMOCTHU.

BbricTpopexyire ctaau U X TepMudeckas oopadoTka.

TBEpaple cIiIaBbl, MOJydyeHue, Kiaaccu(uKanus, MapKUpOBKa.

Knaccudukanus, TpeGoBaHus, NpeabsBiseMble K IITAMIOBbIM cTaisMm. Ctanu Juist
HITAMITOB TIpH JehOPMAITIU METAJUIa B TOPSYEM U XOJIOHOM COCTOSTHUSIX.

Cranu 111 ”3MEpUTEIBLHOTO HHCTPYMEHTA.

8 MarnuTHbIe MAaTEPUAJIBI.

MarnuTHble cBOMCTBa BemecTBa. HaMaramueHHOCTh. MarauTHasi MPOHULIAEMOCTb.
[Tetnst rucrepe3rca. MarHUTOMSTKHE U MarHUTOTBepAble Marepuainbl. Kinaccudukarus u
XapaKTEPUCTUKH.

9 IIBeTHBIE META/UIbI M CIIABBI

Jlepopmupyembie CIUIaBbl AIIOMHHMUS, YIIPOUHSEMbIE U HE YIPOYHSIEMbIe TepMUYe-
CKOM 00paboTKOH. 3akanka U CTapeHHE CIUIaBOB allOMUHUS. JIWTeiHbIe CIIaBbl aalOMH-
HUS.

Jlureiinbie U nepopmMupyeMble MarHueBble CIUTaBbl. Tepmuueckas obpaboTka cruia-
BOB MarHusl.

CrnaBel MeIH: TIaTyHU U OpOH3BI. JleopMupyemsbie U TUTCHHEBIE.

10 HemeTanan4yeckne MaTepuaibl

OcHOBHBIE TPYNIBI HEMETAUIMUECKUX MaTepuasioB. OpraHM4eckue U HeopraHuye-
CKHE MaTepualibl. BUIbI XUMHYECKOW CBSI3M B HEMETaUTMUEeCKUX maTtepuanax. OcoOeHHO-
CTU CBOMCTB.

[TonmumepHble MaTepuaibl, UX CBOMCTBAa U Kiaccudukamus. [lmacTtmaccsl: cocTas,
CBOMCTBA, NoTydyeHue. 1lopormiacTsl U MEHOIUIACTHI.

TepMopeakTHBHBIE U TEPMOIUIACTUYHBIE IJIacTMacChl. MeTobl nmepepadoTKH Iiia-
cTMacc B u3enusi. JkoHoMHuuYecKas 3(HEeKTUBHOCTh MPUMEHEHUS TIaCTMAcCC.

Pe3unsl. CriocoOb! ux GopMOBaHHUS: KaJlaHAPOBAaHUE, SKCTPY3HUs, IPECCOBAHUE, JIH-
The 1o AasienreM. CtapeHue pe3uHbl. Byiakanuzanus pe3uHsbl.

Heoprannueckue u opraandeckue cTékiaa. CriocoObl MOTyIeHHS.

Pa3HOBHIHOCTH JPEeBECHHBI, €€ CBOMCTBA U 00JaCTH IPUMECHECHHSI.

11 [HopomkoBbIe 1 KOMIIO3MIMOHHbIE MATEPHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MAaTEepUalbl, MaTepUaIbl CO
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CrienagbHBIMU cBoicTBaMU. O0IacTH MPUMEHECHHS.

Komnozunmonnsie marepuansl. [IpenmyiiectBa u HemoctaTku. TpeOoBaHuUs K Mart-
punam u ynpodautensiM. OCHOBHBIE BH/IbI KOMITO3UIIMOHHBIX MaTE€PHANIOB: CTEKJIOIUIACTH-
KU, YTJICTIACTUKH, OOPOIUIACTHKH U Ap. O6IacTH MPUMEHEHHS.

[Toyuenue, coctaB M 00NAaCTH MCHOIB30BAaHHUSA KepamMHdyeckux marepuanos. Cro-
co0BI 60PBOBI C XPYMKOCTHIO.

TexHUKO-9KOHOMUYECKasi XapaKTePUCTHKA MPOIECCOB MOMYUYCHUS Pa3INYHBIX TH-
OB KOMIIO3MIIMOHHBIX MaTepuanoB. TexHuka 0€30MacHOCTH M OXpaHa OKpYXKarollen cpe-
TIBL.
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2.2.1 Pa3nesibl y4eOHOM TUCHMILUIUHBI, BUAbI Y4eOHOH 1eATeJIbHOCTH U

(¢opMbI KOHTPOJIS

Ounas ¢popma o0y4eHus1

Bunpl yueOHOI neaTenbHOCTH,
No BKJIIOUAst CAaMOCTOATENbHYIO pa- | POPMbI Te-
coMe- HaI/IMeHOBaHIEG pazzaena (MOTyJs) 6oty KYILIETro KOH-
ctpa y4eOHOM TUCIUTUINHBI CTy/IeHTOB (B Hacax) TI;Z:; chTnHe-
JI JIP | TI3 | CPC | Bcero
Monyinb Ne 1 — Teopus cruiaBoB 6 6 - 12 24 YCTHBIH OIl-
poc
Monynb Ne 2 — 4 4 - 12 20 YCTHBIH OIl-
2 | JluarpamMma xene3o-yriepos poc
Mopaynb Ne 3 — 8 8 - 12 28 YCTHBIN OI-
Tepmuueckas 06paboTKa CIIJIaBOB poc
[IpomexyTouHas aTTecTaius: - - - - 3a4eT
Hroro 18 18 - 36 72
3aouHas popma 00ydyeHUs
Bunpl yueOHOI neaTebHOCTH,
No BKJIIOUAs CAMOCTOATEIbHYIO pa- | COPMbI Te-
coMe- HaHMeHOBaHICIe pasnena (MoLyst) 6oty KYIIEro KOH-
ctpa y4eOHOM TUCIUTUINHBI CTY/IEHTOB (B Yacax) ngg; gff;'
JI JIP | II3 | CPC | Bcero
Mopynb Ne 1 — Teopus crutaBoB 1 2 - 19 22 YCTHBIM OIl-
poc
Monynpb Ne 2 — 1 2 - 19 22 YCTHBIH OIl-
3 | Jnarpamma xene30-yriaepos poc
Monyinpb Ne 3 — 2 4 - 18 24 YCTHBIN OIl-
Tepmudeckas 00paboTKa CIIJIaBOB poc
IIpomekyTOo4Hast aTTecTanus: HK3aMeH - - - 4 4 3a4er
HToro 4 8 - 60 72
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2.2.2 J1abopaToOpHbIil MPAKTHKYM

Ounas popma o0yueHust

HaumenoBa-
Bce-
Ne HHUeE pa3jeJia ro
ceme- | y4deOHOM auc- HaumeHnoBaHue J1a00paTOPHBIX padoT ua
cTpa UILJIMHBI
P b COB
(MmonxyJis)
JIP Nel. HccnenoBanus BIMSIHUMS COAEpXKAaHMs yriepoaa B OTO- 2
Monaynb Ne 1 - JK’)KEHHOM CTaJlu Ha €€ TBEPJIOCTb.
Teopus crua- JIP Ne 2. W3yueHue ycTpOHCTBa METALIOTPapuuecKOro MUKpPO- 2
BOB ckorra MUM-7 1 METOJIMKY U3rOTOBIICHUS MUKPOLLTH(a
JIP Ne 3.AHanu3 quarpamMm COCTOSIHUS JJBOMHBIX CIIJIaBOB 2
Monaynb Ne2 — | JIP Ne 4. Ananu3 puarpaMMbl COCTOSIHHMSI CIUJIABOB JKEJI€30- 2
2 Huarpamma Fe- | yriepon
C JIP Ne 5. Cepble, KOBKHE U BHICOKOIIPOYHBIE UYTyHBI 2
JIP Ne 6. 3akanka cranu 2
Moxyms Ne 3 - JIP Ne 7. HccnenoBanue BIMSHUS TEMIIEpaTypbl OTIIyCKa Ha
Tepmuueckas CBOMCTBA 3aKaJICHHBIX CIIJIABOB. 2
06paboTKa JIP Ne 8. TBepaas ieMeHTaIUs CTaJu. § 2
CIUTABOB JIP Ne 9. M3y4yeHne MUKPOCTPYKTYPhI U CBOMCTB IIBETHBIX Me€-
TAJJIOB U CILIaBOB 2
UTOIO: 18
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3aouHnas popma 00yyeHUs

HaumenoBa- Bee-
Ne HHUeE pa3jeJia ro
ceme- | y4deOHOM auc- HaumeHnoBaHue J1a00paTOPHBIX padoT qa-
cTpa HUILTHHBI OB
(MmoxyJis)
Moy Ne 1 - JIP NQI.vI/ICCJIe,Z[OBaHI/IH BIIUSIHUSL COJEPIKAaHMS YIVIEpOAa B OTO- 1
Teopus cruta- JOKEHHOM CTaJIM HA €€ TBEPAOCTh. }
BOB JIP Ne 2.AHanu3 quarpamMm COCTOSIHUS JJBOMHBIX CIIJIaBOB 1
Monaynb Ne2 — | JIP Ne 3. Ananu3 auarpaMMbl COCTOSIHHMSI CIUJIABOB JKEJI€30- 1
3 Huarpamma Fe- | yriepon
C JIP Ne 4. Ceppble, KOBKHE U BEICOKOIIPOYHBIE UYTyHBI 1
JIP Ne 5. 3akanka ctanu 1
Moy Ne 3 - JIP Ne 6. HccnenoBanue BIMSHUS TeMIIEpaTyphbl OTIIyCKa Ha
TepMuueckas CBOICTBA 3aKAJICHHBIX CILIABOB. 1
06paboTka JIP Ne 7. TBepnast ueMeHTalus CTaju. 1
CILIAROR JIP Ne 8. M3yueHue MHKpPOCTPYKTYPbl M CBOMCTB LIBETHBIX Me€-
TaJUIOB U CILJIABOB 1
ATOIO: 8
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2.3. CamocrosiTesibHAsA padoTa CTyJAeHTa

Buan1 CPC:
Ounas ¢popma o0y4eHus1
Ne HaunmeHoBaHue
ceMe- | pa3aesa yueo- Buast CPC Bcero
CTpPa | HOM JMCUHUILIN- 4acoB
HbI (MO1YJI51)
[IpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX TOCO- 12
6wuii — 3 gaca.
Monynb Ne 1 — [Monroroska k 1abopaTopHbIM paboTaM U oopMIIEHHE OTUETA —
Teopwus criaBoB | 8 4acoB.
[MonroroBka K TekyuemMy KOHTpoJro — 1 vac.
[IpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX ITOCO- 12
6wuii — 3 gaca.
Monyinb Ne 2 — .
2 [Monroroska k 1abopaTopHbIM paboTaM U oopMIIEHHE OTUETA —
Jwnarpamma xe- 8 YaCOB
J1€30-yTIIepo )
yriepol [MonroroBka K TekyiemMy KOHTpoJro — 1 vac.
[IpopaboTka KOHCTIEKTOB JIEKIUH, yUeOHUKOB M YUE€OHBIX OCO- 12
Monyss Ne3 = | 6yi — 3 yaca.
Tepmnueckas [MoaroToBKa K J1abopaTopHbIM paboTaM 1 0(pOpPMIIEHUE OTUETA —
00paboTKa CIa- | § yacon
BOB [MToxroroBka K TEKyIieMy KOHTpOITio — | gac.
HUTOTI'O yacoB B cemecTpe: 36
3aouHas popma 00ydyeHUs
Ne HaunmeHnoBanme
ceMe- | pa3aena y4ie0- Buas: CPC Bcero
CTpa | HOM QM CIHUILIN- JaCcOB
HbI (MOIYJIs1)
[IpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX ITOCO- 19
Monaynb Ne 1 — 6uii — 25 vacos.
Teopus crutasos | [loaroroska k 1abopaTopHbIM padotaM 1 oopmiIeHHE OTUETA —
2 4aca.
[TpopaboTKa KOHCIIEKTOB JICKITUH, Y4EOHMKOB U Y4€OHBIX ITOCO- 19
Mopaynb Ne 2 — o
Tinarpanva ske Ouii — 25 yacos.
3 p [ToaroToBka K J1abopaTopHBIM padoTaM U 0hOPMIICHHE OTUETA —
J€30-yTIIepOa 7 yaca
Momyis Ne 3 — Hp9pa60TKa KOHCIICKTOB JICKITUH, yUeOHUKOB B YUEOHBIX TI0CO- 18
Tepmuueckas Owmii — 25 Jacos. )
06paboTKa CriTa- [ToaroToBka k J1abopaTopHBIM padoTaMm U 0hOPMIICHHE OTUYETA —
BOB 2 yaca.
HUTOTI'O 4yacoB B cemecrtpe: 56




3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus1

OcobennocTn
Buabt NpoBeACHUA
Ne ARL Oopa3zoBarteibHbIE poseier
yueOHoii 3aHATHH
cemecTpa TeXHOJOTUH
padoThI (MHAMBHUAYATbHBIE/
TpynnoBbie)
[Tpobnemuoe uzno- | I'pynmoseie
2 Jleknnn JKEHUE, BU3yaIn3a-
LU, TPE3CHTALIHS
Busyanuzanus, umu- | I1/rpynmnoBsie
Tanus npogeccuo-
2 JlaGopatopHbie paboThI HHA 0P ¢
HaJIbHOU JIEeSITeNIbHO-
CTH, TPEHUHT
3aHATHS B UHTEPAKTHUBHOU popMe B 0ObeMe:
* naboparopHbie paboTsl — 18 "acos.
3aounas popma oOyueHust
OcobennocTn
Buaebl NPOBeIeHUsA
Ne ARL Oopa3oBaresibHbIE POBEACHS
yueOHoi 3aHATHH
cemMecTpa TeXHOJOTUH
padoThbI (MHAUBHAYAJbHBbIE/
TPYIIIOBbIE)
[TpobGnemHoe u3zio-
3 Jleknuun YKEHHE, BU3yaAJIN3a- ['pynmoBsie
1S, Ipe3eHTalus
Buzyanuzanus, nmu-
Tanus npogeccuo-
3 JlaGopatopHbie paboTHI w1 pody [T/rpynmoBsie

HaJILHOU JIeITENbHO-
CTH, TpeHI/IHI‘

3aHATHS B UHTEPAKTUBHOU popMe B 0ObEMeE:

JIEKIIMK — 4 4acoB;
nabopaTopHbie pabOThI — 4.




18

4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIS1 YCIIEBAEMOCTH U PE-
3YJbTATOB OCBOEHUA YYEBHOU JUCHHUITJINHBI

4.1.Buabl KOHTPOJISI M aTTeCTAIMU, (OPMBbI OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust

Ne Buner Konpl unu- | HauMeHoBa- Onenounsle
CEMECT- | KOHTPOJIA KaTopOB HUE cpeacTsa
pa M aTICCTa | nocTHKeHMS paznenauyqe6- dopma Konunuecr- Koin-Bo
i KOMTICTCH- Hou BO HE3aBHCH-
(BK, Tar, ik TUCIIAILINHEL
TIpAT*) BOIIPOCOB MBIX
p U 3aJaHui BapUaHTOB
Tarr.-1 | OIIK-1.1, Monynbe Ne 1. | Tectuposa- 10 15
OIIK-1.2, Teopus crina- HHE
OIIK-1.3 BOB
Tarr.-2 | OIIK-1.1, Monynb Ne 2. | Tectuposa- 10 15
OIIK-1.2, Junarpamma HUE
OIIK-1.3 KEIe30-
2 yriaeposa
Tarr.-3 | OIIK-1.1, Monynb Ne 3. | Tectuposa- 10 15
OIIK-1.2, Tepmuueckas HUE
OIIK-1.3 o0paboTka
CILIaBOB
[Ip. arr. | OIIK-1.1, 3auet YcrHbII 3 20
(ax3amen) | OIIK-1.2, ompoc
OIIK-1.3
3aounas popma 00y4yeHUs
Bune:
Kons! nn- O1neHoYHbBIE
Ne | xoHTpONA HaumenoBanue
JTUKaTOPOB . cpeacTna
cemMe | | arTe- J——— pasnena yuyeOHOM
CTpa | CTaluu IS KOM- AUCHUILINHBI KommuectBo KommuecTBo
(BK, Tar, IeTeHIuit (Mozyms) dopma BOIIPOCOB HE3aBUCUMBIX
IIpAT) U 3aJaHui BapUaHTOB
3 [Ip. arr. | OIIK-1.1, 3auer YcrHbIl 3 20
(3ager) | OIIK-1.2, ompoc
OIIK-1.3




19

4.2. IlpumepHbIe TEMbI pacuYeTHBIX padoT

Cemecmp Ne 2

[TpoexTHpoBaHKE TEXHOIOTMYECKOTO MpoIlecca TEPMUYECKONH 00pabOTKHU JAeTallu.

Tabmuua 1 — Bapuantsl qoMarniHeil paboThl IO pa3paboTKe TEXHOIOTUYECKOTo Impoliecca

Ne TexHonorunueckue yciaoBus,
Bapu- | HaumeHnoBanue nera- | Pasmep neranu, Mapxka
AHTa . e CILIABa IpeIbsABISEMBIE K JETANIN TIOCIIE
TepMOOOPabOTKH
1 2 3 4 5
1 Jlemex muryra 16x120x560 JI165 HRC 47...56 na mupuny
40 mm
[Ipyxuna D5x60x30 65I" HRC 42...47
Ochb neTm ABEpIbI
kabunel [[A3-51 ?8x70 20 HRC 45...50 na rny6uny 0,5 mm
2 | TokapHuslii pesent 20x12x150 P18 HRC 62...64
Hosx comomopesku 60x120x200 V8A HRC 47...52
bonrt maryna M12x120 40X HB 240...300
3 [IectepHst KOPOO-K1 ?300x60x40 18XT'T HRC 56...60 na rnyouny
CKOpOCTEH 0,6 mm
Ponuk myd 1o D10xA25x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 | 3Be3nouKa 1enu 040x0200x25 Cu3o0 HB 350...420
[InuueBoit Ban ?50x120 40 HRC 35...40
CermMeHT HOXa 2x100x110 YOA HRC 52...55 na mmpuny 8—10 Mmm
5 | Juck cBekiiokombaii- 4x(400 65T HRC 40...45
Ha
[Tanen nopmHeBon 040x020x100 20 HRC 56...60 na rny6uny 1 mm
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4.3. TecTbl TeKyIIero KOHTPOJISI

4.3.1. TecThl TeKylero KOHTPOJIS:
MoayJb Ne 1 — Teopus cniiaBoB

BAPUAHT TC-I1
N300pa3zure 00beMHO-LIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.

Kakoii MCTOA UCHBITAHUA HAa TBCPAOCTb NPUMCHACTCA AJId ONPCACIICHUA TBEPAOCTU 3aKaJeHHOMN

cramm?
Hasnauenne Merammiorpadmueckoro MUKpOCKOIIa.
N300pasute KpuBYIO OXJIKACHUS aMOP(HOTO Tena.
Jlmarpamma COCTOSIHUSI KaKOTO pojia m300pakeHa Ha pucyHke [ ?

T Cu-ne

[
IIT

e —

. s
L3 T

0 10 20 30 %0 50 60 70 80 90 100% M

YeMy paBHa BapMaHTHOCTh CUCTEMBI B 00JIaCTH Auarpammsl (puc.l), nexarieil Mexay JTUHUSIMU
JUKBHU]IYC U COJIUTYC ?
N300pasute KpuBYyIO OXJIaKACHUS CIUiaBa, coaepikamiero 50% Ni u 50% Cu (cras I) u ykaxure
U3 Kakux (a3 COCTOMT CIUIaB Ha KAXKIOM y4acTKE KPUBOW OXJTAXKICHUSL.
N306pasure cxemy cTpykTypsl cruiasa | (puc. 1) mpu koMHaTHOI Temmneparype.

Omnpenenurte cocTaB KuAKOH (a3el crutaa | mpu 3amanHoit Temneparype "T" (puc. I).

Ornpenenute COOTHOIIEHNE TBEPIOH 1 kUKo (a3wl B crutase | mpu Temmieparype "T" (puc. ).
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BAPUAHT ITC-2

Kakune kpucTammndeckue pemeTKd 00pa3yroT OOJIBIINHCTBO METAIIOB?

YKaKUTEe peKUMBI UCTIBITAHUS TBEPIOCTH IO METOAY bprHems.

Kakue Hemeramummueckue BKIIOUSHUS MOXKHO OOHAPYKUTh HA MTOJIMPOBAHHON TTOBEPXHOCTH
numda ?

Kak Ha3bIBarOTCS TEMIIEpaTyphl, TP KOTOPBIX U3MEHSIETCSI KAYeCTBEHHOE COCTOSTHHE (TIPOHC-

XOJIUT MpeBpallleHue) cIijiasa ?

Jlnarpamma COCTOSIHMSI KaKOTo pojia n300paxkeHa Ha pucyHke I ?

" T— A-B

m

| |
: |
| |
: - |

O I0 20 30 40O 50 60 70 8 90 I00 7% B

o 1

Puc. I
Yemy paBHO uncio creneneit ceo6osl cruiasa [ (30% B) na nuauu ECJ] (puc. 1).

N300pa3ute cxeMy MUKPOCTPYKTYpHI criasa | (puc. 1).

[MocTpoiiTe kpuBYIO OXJaXKACHNUS cIiaBa | ¢ ykazanuem (a3 Ha KaXXJI0OM y4yacTKe KpPUBOM.
Omnpenenure cocTas kuaKo# ¢aswbl criaa I mpu temmneparype "T"B.

Onpenennute OTHOIICHHE MACChl )KUAKOHN da3pl K Macce cruiasa, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecTnl TEKylero KOHTpPoJIsi: MoAyab Ne 2 — JluarpamMmma xesie30-yrjiepos

BAPUAHT 2JKV-I

1. YkaxkuTe pazmep CTOpPOHBI KyOa KpucTamndeckon sueiiku Fe 3 .
2. JlaiiTe mOHSATUE IEMEHTUTA BTOPUUYHOTO,

3. Kakue uyryHbl Ha3pIBatOT 3a9BTEKTUYECKUMH.

4. CKOTBbKO KPUTHUECKHX TEMIIEpATyp UMEET Uyr'yH, coaepskamuii 2,95% C npu ero oxJiakaeHUN?
2 2

5. IIpuBenuTe KpUBYIO OXJIAXKIECHUS YyryHa, cogepxarero 5% C.

6. ITocTpoliTe KpUBYIO OXJIaXACHUS cTau, coaepsxkauieit 0,55% C.

7. 3apucyiite CXeMy MUKPOCTPYKTYPBI 6emnoro YyI'yHa,
3,3% C npu KOMHaTHOW TeMIlepaType.

8. Kakoe npeBpaiiieHue B CTaIM NPOUCXOIUT MPU TemnepaTtype Ac;?

9. [Ipumenus MPaBUIIO OTPE3KOB IS 3BTEKTOUTHOU CTaJIx
COOTHOIIIEHUE LIEMEHTUTA U (heppuTa.

10. Kakue nocTosiHHbIE IPUMECH TPUCYTCTBYIOT B CTAIAX 7

BAPUAHT 2J0KY -2
1.YkaxuTe pa3mep CTOPOHBI KyOa KpUCTAIUTNYECKON stueiku Feo .
2. Cxonbko (ha3 uMeeT CTPyKTypa JeaeoypuT ?

3. Kak Bbl IOHMMaeTe "IBTEKTUUYECKOE NTPEBpAILIEHUE" B YyI'yHax?

COZIepIKAILETO

OIIpEeEIINTE

4.CKOIBKO KPUTHUECKHUX TEMIIEPATYP UMEET Uyr'yH, comep:xkamiuii 4,3% C mnpu ero oxiaxaeHuu ?
Y YI'YH, )

5. IlpuBenuTe KpUBYIO OXJIAXKIECHUS YyryHa, cofaepaxarero 2,8% C.

6. [locTpoliTe KpUBYIO OXJaXXI€HUs cTanu, conepxaren 0,65% C.

7. 3apucyiiTe cXxeMy MUKPOCTPYKTypa cTaiu, cogepxkamen 1,95% C, npu koMHaTHON TemnepaType.

8. Kakoe npeBpallieHne B CTajld IpOTEKaeT npu Temneparype Ar ?

9. [IpMeHHB MpaBUIIO OTPE3KOB OMPEEIUTE COOTHOIIEHUE nepauTa u ¢pepputa s cranu 0,2% C.

10. Kakue none3nble npuMecu NpuCcyTCTBYIOT B CTaJAX 7



23

4.3.3. TecTnl TeKymero KOHTposi: Moayab Ne 3 — Tepmuueckas 00padoTka CIJIABOB

BAPUAHT TO-I
1. Kakue Buabl TepMOOOPaOOTKH BBl 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JCHCTBUTEIBHBIM?
3. Kak kinaccuguimpyercs 3aKajika B 3aBUCUMOCTH OT TeMIepaTypbl HarpeBa?
4. KakoBO Ha3Ha4Y€HUE OTIyCKa CTaln?
5. Kak Ha3wIBaeTCs BHJ TEPMHYECKOW 0OpaOOTKH, KOTJa HArpeTyl0 IO ayCTEHUTHOTO COCTOSHUS
CTaJlb OXJIAXKAAIOT Ha BO3AYyXE?
6. Kakosa uens XTO?
7. KakoBa CTpyKTypa Ha IMMOBEPXHOCTU JIETAJIU MOCIE JUTUTEIbHON IEMEHTAINH ?
8. CKoJIbKO BpeMEeHH HEe0OXOIMMO MpOoAepKaTh AeTajlb B IE€YH, YTOOBI MOITY4YUTh TIIyOMHY LIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buae XTO mpoucXoauT HACBILIEHHE TOBEPXHOCTU JETANIN YIJIIEPOJOM M a30TOM OIHO-
BPEMEHHO?

10. Kakue Buas! auddy3noHHON METAJUTH3AIMHN BBl 3HAETE ?

BAPUAHT TO-2
1. C kaxoii LieIbI0 AENAI0T 3aKAIKY CTaIu?
2. HazoBuTe cpeHIo CKOpOCTh IEMEHTAUN?
3. Kak knmaccudunupyercst 3aKajika 1mo croco0y OXJIakKIeHUs?
4.. Kakoit TepM000pabOTKe MOABEPraeTCst UyryH?
5. Yto Takoe oTKUI?
6. C KakoH LIENBI0 JeTalIsIM Ha3HAYaroT [IEMEHTAIIHIO?
7. Kakast TepMmoo6paboTka Ha3HAYaeTCsl MOCIIe IIEMEHTAIUH ?
8. Ha3oBuTe npenmyIecTsa a30TUPOBAaHUs 10 CPABHEHUIO C LIEMEHTALUEN?
9. Kakoit Bug XTO BbI ObI IPUMEHHUIIH IS TTYH)KEPHON Taphl?

10. Yro Takoe anmutupoBaHue?
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4.4. Bonpocsl k 3a4eTy
Konap! ns-
No JTMKaTOPOB
BO- Bomnpocsl AlOCTHKE-
npoca it
KOMIIETEH-
187071
1 2 3
1. 3HaueHHe MaTepruaJIOBEACHUSI. OIIK-1.1,
2. Kputnueckue Touku xene3oyraepoauctbix criaaBoB ( Ay Az, Acm) OIIK-1.2,
3. Tepmuueckas oopaboTka. Kiaccuduxanus BugoB TepMooOpaboTKH OIIK-5.1;
4. I[IpeBpamenus B SBTEKTOMIHON cTany npu ee Harpese. [lonarue o neperpese n | OIIK-5.2
nepexxore cranu. [loHsaTrue o NECTBUTEILHOM U HACJIEICTBEHHOM 3€pHE.
5. JnarpaMma U30TEpMHUYECKOTrO IIPEBPALLEHUS ayCTEHUTA 9BTEKTOUIHON CTAJIA U
€€ MOCTPOEHHUE.
6. AHanu3 AuarpaMMbl H30TEPMUYECKOTO MTPEBPALIEHUS ayCTEHUTA U €€ 3Hade-
Hue. [loHsTHE 0 KPUTHUECKON CKOPOCTH 3aKAJIKH.
7. [lepnuTHOE U MAPTEHCUTHOE MPEBPALLECHUE.
8. Oco0eHHOCTH TarpaMM H30TEPMHUYECKOTO TIPEBPAIICHUS TOIBTEKTOUTHOM,
3a3BTEKTOUHOM U JIESTUPOBAHHOW CTaJIH.
9. OTXHUT 1 HOPMAJIU3ALHS CTaJIH.
10. | CoocoOsl 3akanku ctand. OOBIKHOBEHHAS 3aKajIKa, ITOJIHAs M HEIOJIHAs, UX
aHayn3. Beibop TemnepaTypsl HarpeBa CTajlu IpU 3aKalike.
11. | ®a3oBble NpeBpalleHus IPH 3aKaJKe CTalu. bpak npu 3akaike.
12. | BHyTpeHHee HanpspKeHHE IIpH 3aKaike. [IpepsiBucTas, cryneHdaras u u30Tep-
MUYecKasl 3aKajKa CTallu.
13. | Tepmuueckas 00pabOTKa CTaIM XOJIOIO0M.
14. | [loBepxHOCTHAs 3aKajKa CTaJIH.
15. | IlpokanuBaemocTs ctaneil. TopueBoil METO ONpeeIeHHs POKATUBAEMOCTH.
16. | Oxnaxxmaromniye cpeasl MpU 3aKajake, UX XapakTepucTuka. Beioop oxmaxmaro-
IEN CpELBI.
17. | Ormyck craneit. Bumsl otimycka, 06J1acTh MPUMEHEHHUS.
18. | Crapenue crinaBoB. [IpeBpanienue MapTeHCUTA PU OTITYCKE M CTAPEHUH 3aKa-
JICHHOW CTaJIH.
19. | Tepmomexanundeckasi oopadorka ctanu. Bugast TMO.
20. | TepmoobpaboTKa yyryHa.
21. | Xumuko -tepmuueckas oopaborka cranu. Bunsr XTO.
22. | Uemenranus cranu. XapakTepucTHKa, 0071acTh IPUMEHEHUSI.
23. Tepmuueckasi 00paboTKa 1IEMEHTOBAHHBIX JIeTaJICH.
24. | A30THpOBaHUE CTAJIHU.
25. | llmanupoBaHue, HUTPOILIEMEHTAIHSI. OIIK-1.1,
26. | duddy3nonnas mertaymuzarms. OIIK-1.2,
27. | BausiHue yriaepo/a ¥ MOCTOSHHBIX TIpuMecei Ha cBoiicTBa craneit. Kmaccugpu- | OINIK-5.1;
Kalus yriIepOJUCThIX CTaJeH. OIIK-5.2
28. | Cranp yriepoaucras OOBIKHOBEHHOTO KauecTBa. CTanb yriiepoaucrasi KauecT-
BEHHAsl KOHCTPYKIIMOHHAs. MapKupoBKa, 0071acTh MPUMEHEHHSL.
29. | ABTOMaTHbIE U JUTEHbBIE cTanu. PeccopHo- mpykuHHas craigb. MapKupoBKa
00J1aCTh TPUMEHEHUS.
30. | Cepble uyryHbl. MEUKpOCTPYKTYpa, CBOICTBA, MApKUPOBKA U 00JIACTH MTPHMe-

HCHHA.
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31. | BeicokompouHbIe UyT'yHBI C IAPOBUIHBIM TpahUTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00JIACTh TPUMEHECHUSI.
32. | KoBkue 4yryHsl . MUKPOCTPYKTYpa, CBOMCTBA, MapKUPOBKA, 00JIaCTh MPUMEHE-
HUSl, CIIOCO0 MOTyYeHUSI.
33. | Kimaccudukamnms npumeceit B JISTHPOBAaHHBIX CTASIX. BiusiHue erupyrommx
3JIEMEHTOB Ha NOJMMOP(U3M Kele3a, CTPYKTYpPY U CBOMCTBA CTaJIH.
34. | Kmaccudukamms 1 MapKUpOBKa JIETUPOBAHHBIX CTaJICH.
35. | KoHcTpykuunoHHble JerupoBanHblie ctanu. Knaccudukanus, MapkupoBKa, Mpu-
MeHeHne. OCOOCHHOCTH TEPMUUYECKON 00pabOTKH.
36. | TpeboBanuss K MHCTPYMEHTAIBLHBIM MaTepuagaM. YTJIEPOJUCTbIE MHCTPYMEH-
TaJbHBIE CTaJH; JIETUPOBAHHbIE MHCTPYMEHTAIbHbIE CTaJIM;UX MapKUpOBKa ,
IpUMEHEHHEe, OCOOCHHOCTH TePMHUYECKOH 00paboTKH
37. | Beictpopexymue cranu. OcoOeHHOCTH TepMooOpaboTku. MeTanmokepaMude-
CKH€ TBEpJIble CIIJIaBBI.
38. | Koppo3us MeramioB u cruiaBoB. Buasl koppo3uu. MeToibl 3aliuThel OT KOPPO-
3uu. HepxaBeronye cTajiu.
39. | XKaponpouHsle U xKapOCTONKHE CTAN OIIK-1.1,
40. CruiaBbl C BHICOKMM OMHUYECKUM CONTPOTUBIICHUEM OIIK-1.2,
41. | MarguTHBIC CTAJId M CILIABI OIIK-5.1;
42. | Cramy u criiaBbl ¢ 0COOBIMHU TEIUIOBEIMH ¥ yIPYTHMH CBONCTBAMH OIlK-5.2
43. | HemaruutHble ¥ U3HOCOCTOMKUE CTAIN
44. | Menp u ee cruiaBbl ( OpOH3BI U J1aTyHH) . MapKupOBKa, IPUMEHEHUE
45. | AlfoMUHUE U €ro cruiaBbl. MapKupoOBKa, MPUMEHEHUE
46. | [lopmunHUKOBBIE (AHTU(DPUKIIMOHHBIE) CIIABBI
47. | IloHsiTHE O TEXHOJOTHU MOJYYCHUS METAUIMYECKUX MOPOIIKOB M U3ACIHN U3
HUX
48. | ObmacTh MPUMEHEHHUsI IOPOIIKOBBIX CILIABOB
49. | O6mue cBenenus o mactmaccax. CocTaB v UX CBOKCTBA
50. | Knaccugukarus mnactmacc. [IpuMeneHne miactmace B CEbCKOX035HCTBEH-
HOM MallTMHOCTPOEHUH
51. | AcbecToBble MaTepUaIIbI
52. | JaTb Ha3BaHue, 001acTh MpUMeHEeHUs U pacmudpoBky crnasa: Ct3mc, CT5,

40, 35, V7, Y12A, A20, 40JI, C430, BU100, K435-10, 60C2A, 55C2, IX15,
20XI'T, XBI', 9XBI', 9XC, P18, P6MS5, 40X13, 30X13, BK3, BK8, T15K6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20H&0,
H36, H48, X8H36, EXS5, EX5KS, 110I'13J1, 1212, 2112, A95, A99, AJI2, M1,
bpC30, bpOLIC 5-5-5, JI8O, JI59, A1, 116, AO20- 1, 583
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5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIATIIUHBI

5.1. OcHoBHast 1uTEpaTypa

T'ox u MecTO Hcnoan3dyercs KoanuectBo
Ne ABTOpBI HaumeHoBaHue HU31AHUSA NPH U3yYEeHU U IK3EMILJISAPOB
m\n pa3aeJioB B 6ubamo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeeHue U TEXHOJIOTMYECKHUE TTPOLIECCH B Crapprit Oc-
1. | borogyxos C. U. u np. MalIMHOCTpOeHUHU: yaeOHoe mocodue. Jlorn. YMO kosi: THT, Bce paznenst 10 -
BY30B 110 00pa30BaHUIO. 2012. - 560 c.
7. Bosxos I'.M. MarepuanoseeHue: y4eOHUK %OIQK?ZZI‘;?’ Bee pasaensi 16 .
Connues [0.I1. MarepuanoBeqeHue: yueOHUK M. : Akane-
3. mus, 2015. — Bce paznenst 10
496 c.
Konecos C.H. MaTepuanoBeIeHHE U TEXHOIOTUS KOHCTPYKIMOH- M.: Beicimas
4. HBIX MaTEPHANIOB: YUeOHUK IS By30B mKOJ;a;,52OO7. - | Bce pasnenst S0
C
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5.2. lonotHUTEIbHAS JTUTEPATyPa

Ne I'on Hcnonb3yercs KonauygectBo
m\n ABTOpBI HaumeHoBaHue H MeCTO MpPH U3yYeHU U IK3EMILJISAPOB
HU3JaHUuA pa3aesioB B oubsmorexe | Ha kadeape
1 3 4 5 6 7 8
Marepuanosenenue. [Ipaktukym: yaebnoe | Crapsiit Ockon: THT,
1. | Kymmnep B. C. 0COGHe 2013. - 208 c. Bce paznenst 15 -
Marepuanosenenue u texnonorus mate- | M.: UHOPA-M,
2. | bareimes A. 11 puanos: yuebHOe Tocobue 2012. - 288 c. Bee paszener 30 )
3. | Cumpman I'. U. MartepuanoBeneHue: yaebHoe mocobue {\%é?ganeMm, 2008. Bcee paszensl 10 -
MarepuanoBenenue. TexHOIOrUsS KOHCT- M.: KomocC, 2006. -
4. | Kapnenkos B. ®. PYKIIMOHHBIX MaTepranoB: YueOHuk. Ku. 2 | 311 ¢ Bee pas et 40 i
5 | demcos T IL MarepuanoBeieH€e U TEXHOJIOTUSI METaJI- M.: Bercm. mk., 2005. Boe paszies! 49 i
JI0B: Y4eOHHK -862 ¢
Tpounkuit b.C., Maii- | MartepuanoBeieHre [ DIEKTPOHHBIN pe- 2015, KemepoBckuii
6. | TakoB A.JL. cypc]: yueOHoe mocodue. Pexxum pocrtyma: | rocy1apCTBEHHBIH Bce pazaensr + +
https://e.lanbook.com/book/72026. YHUBEPCUTET




5.3. [Ipodeccuonanbubie 6a3bl JaHHBIX, HTHPOPMAIIMOHHBbIE CIPABOYHbIe cucTeMbl M UH-

10.

11.
12.

13.

TepHeT-pecypchl

. http://mon.gov.ru — nopran MuHUCTEpPCTBa 00pa30BaHUS U HAYKH

http://www.edu.ru — Poccuiickuii heaepanbHblii 00pa3oBaTeIbHBIN MOPTAL.

http://www.window.edu.ru/window/unilib — bubnuorexu BY3oB. Equnoe okHo goctyma

K 00pa30oBaTeIIbHBIM pecypcam.
http://lib.mami.ru/ebooks/ — budmmorexka MI'TY «MAMMN»
http://lib.madi.ru/fel/ — budmuoreka I'TY «MAJIN»

https//biblioclub.ru/ — VYHuBepcuterckass OuOMMOTEKa OHJANH. OJEKTPOHHO-
O6ubnuoTeyHas cucremMa.

https//e.lanbook.com/ — M3naTenscTBO JIaHb. DIIeKTPOHHO-OMOIMOTEUHAS CUCTEMA.

http://elibrary.ru — Hayunas snextponnas 6ubimnoreka eLIBRARY.RU

http://www.gpntb.ru — ['ocynapcTBeHHas myOiauuHas HaydyHO-TEXHUUYECKash OmOImoTeka

Poccun.

http:// www.lokesnet.ru/.../840-materialovedenie-knigi.html - uaTepHET-pECYpC MO MaTe-

pHAIOBEICHUIO

http:// www.librery.tkm.front.ru - ”HTEpHET-peCypc MO MaTeprUaIOBEICHUIO

http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf - mHTEpHET-pECYypC 1O MaTepHaIOBEIEC-

HUIO

http://www.yandex.ru — moucKoBas CUCTEMA.

14. http://www.rambler.ru — movckoBasg cucrema.

15. http://www.google.ru — monckoBasi CUCTEMaA.

16. http:// www.Ifirmal.com — uHTEpHET-pECYpC IO MATEPUATIOBEICHUIO
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5.4. TpeGoBaHnus K NPOrpaMMHOMY O0ecrie4eHH 0 Y4eOHOTr0 mpoiecca

Bunb! yaeOHBIX 3a-
HATHH,
CaMOCTOSTEIbHAs
paborta

[lepeueHb JIUIIEH3UOH-
HOT'O TPOTrPaMMHOTO
o0ecrieyeHus

PexBU3UTHI MOATBEPKAAIOIIETO JOKYMEHTA

Jlexuu (1o BceM
pasznenam)

Microsoft Windows 7
Professional SP1

MBSA Open Value nmunensus V1928651 no
30 urons 2022 npojjieHre B paMKax corJia-
menus 1o 30.06.2024

MBSA Open Value nuniensust V1928651 no

Microsoft Office 2010
Pro 30 urons 2022 npoasieHne B paMKax corJia-
mennsa 1o 30.06.2024
Z00OM CBoboaHo pacnpoctpansiemoe [10,

https://zoom.us/support/download

Microsoft Windows 7
Professional SP1

MBSA Open Value nunensus V1928651 no
30 urons 2022 npojjieHre B paMKax corJia-
menus 1o 30.06.2024

MBSA Open Value nunensus V1928651 no

Microsoft Office 2010
a6 6 Pro 30 urons 2022 npojjieHre B paMKax corJia-
. &ff;;’f;‘;;ﬂi 0" menns 10 30.06.2024
1) MathCAD 15 Customer Number: 676139 6eccpounas cere-
Bas JIMIICH3UA
CBoOoano pacmpoctpansiemoe I10,
ZOOM https://zoom.us/support/download
GIMP CBoOoaHO pacnpocTpansemoe 10,
https://www.gimp.org
Microsoft Windows 7 MBSA Open Value nuniensust V1928651 no

CamMocTosTenpHast
paborta

Professional SP1

30 urons 2022 npoaJsieHue B paMKax corJia-
mennsa 1o 30.06.2024

MBSA Open Value nmunensus V1928651 no

Microsoft Office 2010
Pro 30 urons 2022 npojjieHre B paMKax corJia-

menust 10 30.06.2024

MathCAD 15 Customer Number: 676139 6eccpounas cere-
Bast JINIICH3US

7.7i CBoboaHo pacnpoctpansemoe 110
P https://www.7-zip.org/download.html
Foxit Reader CBoboaHo pacnpoctpansemoe 110

https://www.foxitsoftware.com/ru/pdf-reader/

Mozilla Firefox

CBoboaHo pacnpoctpansiemoe [10
https://www.mozilla.org/ru/firefox/new/

CBoboaHo pacnpoctpansiemoe [10

Opera https://www.opera.com/ru
. CBoboaHo pacnpoctpansemoe 110
STDU Viewer http://www.stduviewer.ru/download.html
Z00OM CBoboaHo pacnpoctpansiemoe [10,
https://zoom.us/support/download
GIMP CBoboaHo pacnpoctpansiemoe [10,

https://www.gimp.org




5.5. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecredeH sl AJIsl CAMOCTOATEIbHOM
padoThHI 00yYAO LM XCS

lonu
Ne Bung camocrosi-
. ABTOpHI HaumenoBanue MECTO
m\ TEJIBHON paOOThI
U30aHus
O.H. Moucees,
A TO. KpacHos,
[Tonroroska k C.A. KopoG- [IpakTukyMm no nuciu- 3epHorpanu:
1 1a00paTOPHBIM /A ROP miuHe «Marepuaio- dI'bOY BIIO
ckoii, IT.A.
3aHSATUSIM BEJICHHUEC» AUT'AA, 2014
HBanos, B.A.

Jlamun
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6 MATEPHUAJBHO-TEXHUYECKOE OGECHEYEHUE YYEBHOM JIUC-

HNUITJIMHBI

HaumenoBaHue crienyaibHEIX TOMEIIEHUN U
MIOMEIICHUH 7151 CAMOCTOSITENbHOM paboThI

OcCHAIIEHHOCTE CHEUAILHBIX IIOMEICHUN 1
MOMEIICHUH JIJIs1 CAMOCTOSITENbHOM paboThI

6-120 Aynutopust nisi JICKIIMOHHBIX, Jlabopa-
TOPHBIX, IPAKTUYECKUX 3aHATUN, TPYIIIOBLIX U
WHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIETro
KOHTPOJIA U IPOMEKYTOUHON aTTECTaLIUN.
347740, PocroBckas 00:1., 3epHOTpaCKHI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

[IepeHOCHONW KOMIUIEKT MYJbTUMEIUUHOTO
000pYyIOBaHUSA: TPOCKTOP MYJIBTHMEIHI-
HBIA, 9KpaH Ha TpeHore (WM HACTEHHBI),
HoytOyxk.

Jlocka MenoBas.

ITocagounbrx Mect — 30.

6-122 Aynutopus ans 1a00OpaTOpHBIX M HpPaK-
TUYECKUX 3aHATHH, TPYNIOBBIX W HMHIAUBHIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJI U
MPOMEXKYTOUYHOM aTTECTALIUH.

347740, PocToBckast 00:1., 3epHOTPAICKHUIl paii-
OH, T. 3epHorpa, yi. CoBerckas, mom Nel5/4.

Kommext yueOHON Mebenu.

Teepnomep Poxsemna; TtBepmomep bpunen-
s, TUApABIUYECKUN npecc PokBeina; MHK-
pockon MHUM-7; mnonvpoBaJIbHBIN CTaHOK
3b853; meur mydensbHas I[IM-9; mammna
pazpsiBHasg MP-05-1; mammuaa MC-100; yc-
TaHOBKa MOJIMPOBaIbHAs

Jocka menoBas.

[Tocagounbix mect — 20.

6-127 Aynurtopus s JEKIHMOHHBIX, Jlabopa-
TOPHBIX M NPAKTUYECKUX 3aHATUN, TPYNIIOBBIX
U WHIWBUIYaJbHBIX KOHCYJIbTALUNA, TEKYIIETrO
KOHTPOJIA U IPOMEKYTOUHON aTTECTaLlUN.
347740, PocroBckas 006:1., 3epHOTpaCKHi paii-
OH, T. 3epHorpag, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

Teepnomep bpunemns, tBepnomep Poxsen-
Jla; TUJpaBIMYecKuil TBepaomep Pokserna;
Mukpockon MUM-7; craHOK mONIMPOBaIb-
HbII; 35ekTponeyds 211-2Y M.

Jlocka MenoBas.

ITocagounbix MecT — 18.

6-128 Aynuropus ans 1a00OpaTOPHBIX M HpPaK-
TUYECKUX 3aHATHM, TPYNIOBBIX U HMHIAUBHIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIA U
MPOMEXKYTOUYHOM aTTECTALIUH.

347740, PoctoBckast 0011., 3epHOTPAJCKHUI paii-
OH, T. 3epHorpa, yi. CoBerckas, qom Nel5/4.

Kommext yueGHOM Mebenu.

Ceapounsrnii Tparncdopmarop TC500; mamm-
Ha 3JeKTpocBapo4Hasi koHTakTHas MC-403-
1; mammHa Uisi 3JEKTPOKOHTAKTHOM CBapKH
M-50-3-1; mammMHa KOHTaKTHas 3JIEKTPOCBa-
pounast MIIIM25; npeoOpa3oBarens cBapoU-
bl oxHomnocToBel [ICO-300M; arperat
anektpudeckuil cBapounbii ACB120; cBa-
POYHBIN BBITPSIMUTEb.

Jlocka menoBas.

ITocagounbix mect — 12

2-252 YuTaabHbIN 3271 111 CAMOCTOSITEILHON
paboThI

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

15 pabouux MecT JJIs1 CaMOCTOSITEIbHON pa-
00ThI, 00BEAMHEHHBIE B IOKATHHYIO CETh C
BBEIXOJIOM B ceTh Internet.

Cucremusrii 0110k Core 13 3,06 I'rir , 2Gb,
250Gb HDD — 5 mr.

Cucremusrii 010k Celeron J3060 1,6 I'ro, 4
Gb, 128 Gb SSD - 10 mit.

monutop Phillips 2205— 5 i,

MoHHuTOp Samsung SyncMaster 923m - 10wt
npunrep Epson LX-1170

ITocagounsrx mect 114

2-170a OTaesa HAYYHO-TeXHHYECKOH U COIH-
AJIbHO-TYMAHUTAPHOM Jutepatypsl, MBA
JUTSL CAMOCTOSITEIbHON PabOTHI.

ITocagoyHbBIX MeCT 2 OIS CaMOCTOSATEILHOMN
paboThl, 00BETUHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.
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347740, PocroBckast 0611., 3epHOTpaJACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, mom Ne28/30.

Cucremnusiii 0mok Core i3 540 3,06 I'rip ,
2Gb, 250Gb HDD — 1.

Cucremubiii 010k C2,81ti , 512 Mb, 160Gb
HDD -1 mr.,

MoHuTOp Samsung 920NW- 1 wr.,

mouuTop Phillips 2205— 1 .,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

2-1700 D1eKTPOHHBIA YUTAJbHBIN 3J1 1JI4
CaMOCTOSITENIbHOM PabOTHI

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

ITocagounkix mect 10 s caMOCTOSITEILHOM
paboThl, 00BETUHEHHBIX B JIOKAIHHYIO CETh C
BBEIXOJIOM B ceTh Internet.

Cucremnusnii Omoxk C2,8Irm, 1 GB, 80 GB
HDD — 1 mr.

Cucremuriii ook C2,8I'rh, 512 MB, 80 GB
HDD - 9 mr.

Mounutop Samsung 920NW — 10 mr.
Kommyrarop Dlink — 1 mir.

Cxanep EPSON — 1 miT.

5-217 Ilomemienue i XpaHeHUsT U IpoQHUIIaK-
THYECKOTO OOCITYXHUBaHHs y4eOHOTO 000pyI0-
BaHus. 347740, PocroBckas 061., 3epHOrpai-
CKHUH paiioH, r. 3epHorpan, yi. CoBerckas, 10M
Nel5/4.

Crnenmanu3upoBaHHas Mebenb U 000pymo-
BaHME ISl XPaHEHUS U NMPOPUIAKTHIECKOTO
o0CITy>)KUBaHUs y4eOHOT0 000PYI0BaHUS

7. METOJWYECKHE YKA3AHUSA JJIsl OBYYAIOINMXCS IO
OCBOEHUIO YYEBHOM JUCHMUILINHBI (MOLY.JIS)

By yueOnbIx
o Opranu3zanus AesITeNbHOCTH CTYeHTa
3aHATHN
Hanucanue koHCIEKTa JEKIUI: KPaTKO, CXeMaTUYHO, TIOCIIeI0BATEILHO
(buKCUPOBaTH OCHOBHBIE ITOJIOKEHUS, BHIBOJIBI, (POPMYIUPOBKH, 0000IIECHUS;
MoMeuaTh BaXKHbIE MBICIH, BBIICIATH KIIFOUEBBIE CI0Ba, TepMUHEI. [IpoBepka
) p— TEPMHUHOB, TOHSTUIA C TIOMOIIBIO 3Hu1/n<nonez£m71, cpaBoYHUKOB. O003Ha-
YUTH BOIIPOCHI, TEPMHUHBI, MaT€pHall, KOTOPBIN BBI3BIBAECT TPYAHOCTH, IOME-
TUTh U TIONBITAThCA HAUTH OTBET B pEKOMEH1yeMOU Jureparype. Ecnu camo-
CTOSITEJIBHO HE y/IaeTcs pa3o0paThCsl B MaTepuaie, Heo0XoauMo chopMyIu-
[POBATh BOIIPOC U 337aTh MPETOJaBaTEII0 Ha KOHCYTbTAIIHH.
JlaGoparopHble MeTOAMYECKHE YKA3aHUS MO BBIITOJIHEHUIO J1a00paTOPHBIX padoT, BbIIaBae-
paboTsI MBbI€ MIPETNOoJaBaTEeIeM
[Tonroroska k [[Ipy moAroTOBKE K 3a4€Ty HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI
3a4ueTy MEeKIN, peKOMEHIYEMYIO JINTEPATypy
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JIncer nepeyrBep:kaenust padbodei nporpaMmMbl y4eOHOH AUCHUIINHBI
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