MHUHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUNCKOM OEJEPALIMN
JIETMTAPTAMEHT HAVYHO-TEXHOJIOT' MYECKOM ITOJIUTUKU 1 OBPABOBAHU S
OEJNEPAJIBHOE 'OCYIAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbBHOE YUPEX/IEHUE
BBICIHIETI'O OBPA30OBAHIM S <<Z[OHCKOI7I FOCYI[APCTBEHHBIPI ATPAPHBIM VHUBEPCUTET»

A30BO-YEPHOMOPCKHI1 THXXEHEPHBI MHCTUTYT — GUIHAAJ
OEJEPAJIBHOI'O 'OCYJJAPCTBEHHOI'O BIO/IDKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXIEHM A BBICIHEI'O OBPA3OBAHNA
«JOHCKOI I'OCYJIAPCTBEHHBIV ATPAPHBIA YHUBEPCUTET» B I'. 3EPHOT'PAJIE

ByTeHKo YTBEPXJIAIO.
Anekcangp FREETEE Aupexcrop
®epopo

AOPOBYH A.®D. byrenko
«18» anpeasn 2024 1.
PABOYASA ITPOT'PAMMA

Jducunmmnabl b1.0.13 «Matepuanosenenue»

Hanpasaenue noaroroBku 20.03.01 «Texnocdepnas 6e30macHOCTb»

IIpoduias noaroroBku «be3onacHOCTh TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BOICTBY»
DakyJabTeT «HEPreTUUECKUI»

Kadenpa «Okcmtyaranus 1 TEXHUYECKUI CEPBUC HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTMYECKUX
CPELNCTBY

®opma o0yuyeHHs] OYHAs, 3a0YHAS

KBanupukauus BoINYCKHUKA — 0aKkaJaBp

3epHorpan-2024
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[Ipu pazpaboTke paboueld mporpaMMbl yueOHOM TUCIUITIIMHBI B OCHOBY TOJIOKEHBI:

1. ®I'OC BO — 6akanaBpuar no HanpasieHuto noaroroBku 20.03.01 Texnocdepnas 6€30macHOCTD,
YTBEPXKIEHHBIA MpUKa3zoM MuHHUCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoit deaepanun oT «25»
mas 2020 r. ITpuxa3z Ne 680.

2. Y4eOHbIil m1aH 10 NpOo(UII0 MOArOTOBKH «be30macHOCTh TEXHOJIOTMYECKHX MPOLIECCOB U TPOU3-
BOACTB» (Toj Havyasia moaAroToBku 2024), onodper Yu€HbiM coBeToM A30BO-UepHOMOPCKOTO MHIKE-
HepHoro uHcturyra ®I'bOY BO [lonckoit 'AY

[Ipotokon Ne 7 ot «29» deBpans 2024r.

PaGouast mporpamMma yueOHOW mucHMIUIMHb «MaTepuanoBefeHue» oo0peHa Ha 3aceganuu kKade-
pe1 OuTC HTTC.
ITpoTokon Ne 8 ot «20» mapta 2024r.

3aBeayromuii kadenpoit

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

Pabouas mporpamma yuyeOHON NUCHUIUIMHBI «MarepuanoBeeHe» peKOMEeHJI0BaHa K MCIOJIb30Ba-
HUIO Ha 3aCeaHUH METOIUYEeCKOW KoMuccuu 1o HampapieHuto moarotoBku 20.03.01 «Texnocdep-
Hast 0€301TaCHOCTh)» YHEPTETHIECKOTO (haKyIbTeTa

[Iporokon Ne 5 ot «28» mapra 2024 1.

[Ipencenarens METOIUYECKON KOMUCCHUU
I.T.H., podeccop N.D. JlunokBu4

PazpaboTunku:

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

1.1.Iesn ocBoeHHs y4eOHOI JUCHUNIMHBI

[ensimu ocBoeHMsI y4eOHOM IUCHUILUIMHBI «MartepuanoBefeHue» SBISIOTCS (HOpMUPOBAaHUE
COBOKYITHOCTH 3HaHUI O CBOMCTBAaX M CTPOCHHWU MaTEpHUaJOB, CIIOCO0AX MX MOJIYUYEHHUS M YIpPOUHE-
HUS, TEXHOJIOTHYECKUX METOJIaX MOJYy4YeHHs] U 00pabOTKH 3aroTOBOK, 3aKOHOMEPHOCTSIX MPOLIECCOB
pe3aHus, JIEMEHTaX PeKMMa pe3aHusi KOHCTPYKIIMOHHBIX MaTEpUaoB, CTAHKAX U HUHCTPYMEHTAX.

1.2. MecTo y4yeOHOM qucHumInHbl B cTpykType OITOIIT

VYuyebHast qucuuIuiMHa «MarepuaaoBeeHNne» OTHOCUTCS K JAUCIUILTUHAM 0053aTeIbHOM Yac-
TH.
W3ydyeHne naHHOW DUCHMIUTUHBI 0a3WpyeTcs Ha OCBOCHHUU CTYICHTAMHU TUCIUILIAH: «XU-
Musy; «Matematukay, « HbopmaTrkay, «Duznkay.
OcBocHHE NaHHON AUCHUILTUHBI HEOOXOAUMO I OCBOCHHS CTYJCHTAMH JAUCIUILIMHBI «Me-
xaHukay, «Temnopuzukay, «[IpoekTupoBaHNE 3AMUTHBIX YCTPOUCTBY.



1.3. [Inanupyemble pe3yabTaThl 00yUYEHUs IO TUCIUIUINHE, COOTHECEHHBIE C MHAMKATOPAMH JOCTHKEHUS KOMIIETEHLIUN

N3yuenne mUCHMIUIMHBI HAMpaBieHO Ha (popMHUpOBaHUE OOMICTPO(ECCHOHATBLHBIX KOMITETEHIIUNA, HEOOXOIUMBIX IS PEIIeHUs 3a1ad mpodec-
CHOHAQJIbHOM JIeSITeIBbHOCTH U 00€CTIeUNBAIOIIIE JOCTHKEHUE IIIAHUPYEMBIX Pe3yIbTaTOB OCBOSHHUS 00pa30BaTeIbHOM MPOrpaMMBbl.

Kon [Tnanupyemsble pe3ynbTaTbl 00yUeHHs
KOMIIC- CozepikaHue KOMIIETEHIUH Kon n HauMeHoBaHUe HHIUKATOPA HOCTHU-
dopmHUpyeMbIe 3HaHUS, YMEHUS U HABBIKU
TCHIINH KEHHUA KOMIICTCHIIMH
OIIK-1 | Cnocoben yuntbiBath coBpeMeHHble TeH- | OIIK-1.1 3HaeT coBpeMeHHBbIE TEHJCHIMU | 3HATh: COBPEMEHHBIE CIIOCOOBI MMOIyUeHHs Ma-

JIEHIIUY PAa3BUTHUSI TEXHUKH U TEXHOJOTUI
B oOsactu TexHoc(hepHOi Oe30macHOCTH,
W3MEPUTEIBHOW U BBIYMCIMTEIBHON TEX-
HUKH, HH()OPMAIIMOHHBIX TEXHOJIOTHH
MIPU PEIICHUH TUIIOBBIX 3a/1a4 B 00JacTh
npo(ecCHOHANEHON JESITeNLHOCTH, CBS-
3aHHOM C 3alIUTON OKPYXAIOIIEH Cpeanl U
obOecrneueHreM 0€30IIaCHOCTH YeJIOBEKa

Pa3BUTHUS TEXHUKH M TEXHOJIOTHH B 001acTH
obecrieyeHus1 TeXHOCEepHOU 0e30MmacHOCTH,
COBPEMCHHBIE TCHJICHIMH BBIYNCIHTEIbHON
TEeXHUKH, WHPOPMALMOHHBIX TEXHOJIOTUI B
cBoeit mpoeccHoHaTbHOM ACSITEIIBHOCTH

TEPUANIOB U M3JEIUA M3 HHUX C 3a/laHHBIM
YPOBHEM IKCILTyaTAllMOHHBIX CBOWMCTB; CTpPOE-
HUE U CBOMCTBA MaTepuajioB; METObI (opMoO-
oOpa3oBaHus U 00pabOTKH 3arOTOBOK ISl U3-
TOTOBJICHUS JeTajiel 3alaHHOW (OpMBI U Ka-
YeCTBa, UX TEXHOJIOTUIECKUE OCOOCHHOCTH;
YMeTh: OlleHuBaTh U NMPOTHO3UPOBATH COCTOSI-
HUE MaTepUAIOB TOJ BO3JCHCTBHEM Ha HHX
AKCIUTYaTaIlMOHHBIX (PAKTOPOB; OOOCHOBAHHO
U MIPaBUJIBHO BBIOMPATH MaTepHal, Crocoo mo-
Jy4eHUS 3arOTOBOK;

Brnagers: Meronukol BbIOOpa KOHCTPYKIIMOH-
HBIX MaTepHaJioB I H3TOTOBIICHUS 3JIEMEH-
TOB MAIMH W MEXaHW3MOB, WHCTPYMEHTA,
3JIEMEHTOB peXuMa 00pabOTKH U 000pyaoBa-
HUS, UCXOMS W3 TEXHHUYECKUX TpeOOBaHUU K
U3JIEIHIO;

OIIK-1.2 VYmMeer HCHOJb30BaTh BBIYHUCIH-
TETBHYIO TEXHUKY U MH()OPMAITMOHHBIC TEX-
HOJIOTMH B 00JIacTH oOecHedYeHns TEXHO-
chepHOIl 0€30I1MacHOCTH; OMpENeNsITh Mmapa-
METpbl OMACHbIX M BPEAHBIX BO3IAEHCTBUUI
TEXHOJIOTHYECKUX W  IPOU3BOACTBEHHBIX
MPOLIECCOB; BBISIBIATH 0a30BbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS HayKH B 00JIacTH
TexXHOC(epHOH 6e30nacHOCTH

3HaTL: BIHUSHUE YCJIOBI/Iﬁ TEXHOJIOTUYCCKUX
IPOIIECCOB M3TOTOBIICHHUS M JKCIUTyaTallMd Ha
CTPYKTYPY U CBOWCTBAa COBPEMEHHBIX METaJI-
JMYECKUX W HEMETAUIMYECKHX MaTepHalioB;
3aKOHOMCPHOCTH PE3aHUSA KOHCTPYKIMOHHBIX
MaTepHaJioB, CIIOCOOBI U PEKUMBI 00pabOTKH,
METAJLIOPEKYIIUE UHCTPYMEHTHIL;

YMeTh: HazHauaTh 0OpabOTKY B IENSIX IOJY-
YEHUsI CTPYKTYpPbl U CBOMCTB, 0OECIIEUHBAIO-




IIMX BBICOKYIO HAJIKHOCTh W3METUH, UCXOIS
N3 3aJaHHBIX SKCILTYaTallHOHHBIX CBOﬁCTB;
Bnamets: MeTomamMu KOHTPOJISI KauecTBa MaTe-
pHUanoB, TEXHOJOTUYECKUX MPOLIECCOB U H3/e-
JIHIA;

OIIK-1.3 Bnageer HaBbIKaMU CTPYKTYPHPO-
BaHWsA 3HaHUW; TPaBUIBLHOTO  BBIOOpA
CpeAcTB, CHocOOOB M METOJOB TMPUHATHA
pEeLICHN; BIaJE€HUE TEXHUKOWM U TEXHOJO-
rUsIMH B o0yiactu obecrieueHus: TexHochep-
HOM 0e30macHOCTH; BJaJIeHUE BBIUUCIIH-
TEIbHOM TEXHUKOH W HMH()OPMALMOHHBIMU
TEXHOJIOTHSIMA B CBOEH MpOdecCHOHATHHON
JESITEIbHOCTH

3HaTh: CYIIHOCTH SIBJICHHM, MPOUCXOJSIINX B
MaTepuanax B YCIOBHSX JKCILUTyaTalluu H37e-
h105071

YMeTh: BBIOMpaTh pAIMOHAIBHBIN CTOCO0 U
pexxuMbl 00pabOTKH JeTalneil, obopynoBaHue,
UHCTPYMEHTBI; IPUMEHSATH CPEICTBA KOHTPOJIS
TEXHOJIOTHYECKUX MPOIECCOB

Brnagers: cpenctBaMu M MeTOJaMHU TOBBIIIIE-
HUsl 0€30MaCHOCTH
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2. OCHOBHASA YACTbH

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Ounas ¢popma o0y4eHus1

Bcero ua-
coB/ Cemectp
Buz paboter 3a4. equ- Ne 3
HUI]

AyauTOpHbBIE 3aHATHS (BCEro) 36 36
B Tom uncne
Jlexuuu (JI) 18 18
[Tpaktuueckue 3ansatus (I113)
Cemunapsl (C)
JlaGoparopHblie paboOThI 18 18
CamocrositesbHas padora crygenra (CPC) (Bcero) 36 36
B ToMm uncne
KypcoBoii npoekt KIT
(pabota) KP
Pedepar (Ped)
Occe
ITpakTHyeckuii peuTUHT
KonTtponbHas / Pacuernas / PacuerHo-rpadguueckas pabora 12 12
CamMonororoBka: mpopaboTka KOHCIEKTOB JIEKIUH, yueOHu- 24 24
KOB U Y4eOHBIX NOCOOMii, MOArOTOBKa K Ja0OpaTOpPHBIM M
MPAKTUYECKUM 3aHATHIM, TEKYIIEMY KOHTPOJIIIO
CPC B nepuoj npoMeKyTOYHOH aTTeCTAlUH
Bua npomexxyTouHOM aTTecTaluu:
3auer (3),
3ader c onenkoit (30),
Dx3ameH (9) ) 36
HUTOTIO: 4acoB 108 108
0o011asi TPY10€eMKOCTh 3a4. eIMHUIL 3 3
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3aounas popma oOyueHnust

B paboThi Bcero wacos/ | Cemectp
3a4. €IMHULL No 4

AyAHTOpPHBIE 3aHATHS (BCEro) 18 18
B Tom uncie
Jlexuuu (JI) 8 8
[Ipaktuueckue 3anstus (113)
Cemunapsi (C)
Jlabopatopublie paboOThI 10 10
CamocrositesbHas padora cryaenra (CPC) (Bcero) 81 81
B ToMm uncne
KypcoBoii npoekT KII
(paboTa) KP
Pedepart (Ped)
Occe
[IpakTueckuii pedTUHT
Kontponbuast / PacuerHas / Pacuerno-rpaduueckas
pabora
CamormonroroBka: mpopa0oTKa KOHCIEKTOB JIEKLHUH, 81 81
Y4eOHHKOB M y4eOHBIX TTOCOOMH, MOATOTOBKA K J1a00-
paTOpHBIM U TMPAKTHUYECKUM 3aHATUSAM, TEKYIEMY
KOHTPOJIIO
CPC B nepnoj nNpoMe;KyTOYHOM aTTecTaliu 9 9
Bua npomexyTouHOM aTTecTalluu:
3auer (3),
3ader ¢ orenkoi (30),
Dk3ameH (D) )
HUTOIO: 4acoB 108 108
o01asi TPYA0EMKOCTh | 3a4. ¢IMHHII 3 3
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2.2 Cogepxanne y4eOHOM M CHUNINHBI

Conepsxanue pas3iesioB yueOHOW TUCIIUIUINHEIL:

HaumenoBanue pas-

Ne ceme-
crpa nena Kol nHIuKaTopoB
oun. (3a- (Mf),[[yJISI) Coneprkanue paszena B JUAAKTUYECKUX €IUHUIAX IOCTHKEHUS E(OMHGTGH-
y4eOHOU TUCITUTLIN- Ui
OYH.)
HBI
Monayns Ne 1 — 1 O01ue cBegeHus 0 MeTaIax OIIK-1.1,
Teopus cruiaBoB Tunel kpuctauimueckux peme€rok. Tumsl cBsa3eil B TBEpAbIX Tenax. CTtpoeHue pe- OIIK-1.2,
alnbHBIX KpucTamwioB. [Toustue o nucnokanusx. [Tomumopdusm, aHU30TpOITHS. OIIK-1.3
[InaBneHre M KpUCTANIM3ANMs METAUIOB. BriusHue npuMeceit u Ipyrux (akTopoB
Ha IPOLIECC KPUCTAIUIU3ALINH.
JledekTbl KpucTamumyeckoro crpoeHus. BnusHue nedexkToB Ha CBOMCTBAa METAIIIOB.
[TonsiTe 0 XMMHYECKUX, (PU3MUECKUX, MEXAHUYECKUX, TEXHOJIOTMYECKUX U IKC-
MJTyaTallMOHHBIX CBOMCTBaX METAJIIOB. METO/ bl HCCIEOBAaHUSI METAJUIOB U UX CILIABOB.
2 MeTa/utn4eckye CIVIaBbl M JMArpaMMbl COCTOSTHHUS
[onsaTtus: cruiaB, KOMIOHEHT, (a3za. TBEpabie pacTBOPHI. XUMUYECKHE COCTUHEHHUS.
[TpomexxyTounsie dazpl. MexaHU4eCKrne CMECH.
3 (4) AHanM3 OCHOBHBIX THIIOB JHAarpaMM COCTOSIHUS CIUTaBOB. CBsI3b MEXIY AUarpam-

Mopynp Ne 2 —
Jwnarpamma sxene-
30-yIJIepoJ

MOM COCTOSIHUSI CIIABOB U UX CBOMCTBAaMH.

3 JKese3oyriiepoaucrbie CNJIABBI

JuarpamMma coCTOSIHUS Kene30-1eMEHTUT. Da3bl U CTPYKTYpPHI B CIUIaBax JKeje3a
YTJIEPOJIOM.

BnusiHue yriepoaa M MOCTOSIHHBIX IpUMecel Ha CBOWCTBa cTaiu. [leexTsl crany.
Jlerupyroiue KOMIIOHEHTHI B CIUIaBax <«okene3o-yriuepony. Kinaccudukanus u MmapkupoBka
YIJIEPOAUCTBIX U JIETUPOBAHHBIX CTAJIEH.

Uyrynbl. Cepblii, BBICOKONPOYHBIH M KOBKHUW 4YyryHbl. CrenuanbHbIE YYTYHBI.
Bnusiaue yrieposa, MapraHna, KpeMHusi, cepsl 1 gocdopa Ha cBoiicTBa 4yryHOB. CTpyK-
Typa, CBOWCTBA, KJacCU(pUKalKs, MApKUPOBKA U 00J1aCTh MPUMEHEHHUS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CTUIaBOB

4 Tepmuyeckasi 00padoTka cTanau

Ochosbl meopuu mepmuueckoi oopabomku cmanu. IIpeBpalrieHust B CTaau Ipy Ha-
rpeBe. HaclieicTBEHHO MENKO3E€pHUCTBIE U KPYNMHO3EPHUCTBIE cTanu. JleicTBUTENbHOE
3epHO ayCTCHUTA.

[IpeBpareHuss aycTeHUTa MpH OXJaXAEeHUHU. J(narpamMmma H30TEpPMHUYECKOrO Ipe-
BpaieHus aycteHura. llepnautHoe mpeBparieHue. KpuTudeckas CKOPOCTb OXJIAXICHUS.
MapTteHcuTHoe nipeBpaiienue. [IpoMexxyTounoe (OEHHUTHOE) TPEBPAILICHHE U €T0 0COOEH-
HOCTU. TEepPMOKMHETUYECKHE IUarpamMMbl MPEBPAMICHUS MEPEOXIAKIAEHHOTO ayCTCHHTA.
[IpeBpamieHus: nmpu HarpeBe 3akal€HHON cTanu (OTmyck cranu). O6paTumasi u HeoOpaTu-
Masi OTITYCKHAsI XPYMKOCTb.

Texnonocus mepmuueckou oopadbomxu. OCHOBHBIC BUIBI TEPMHUUECKOU 00paOOTKH.
OTxur U HopManM3anus. 3aKkaika ctand. Beibop Temneparypsl HarpeBa npu 3akanke. Ox-
JaKJAIoUIe cpebl MpU 3aKayike. 3aKaluBaeMOCTh M MPOKaIMBaeMOCTh cTaiu. OTmyck
ctanu. Bunel u Ha3HaueHue otmycka. O6paboTka xonoaom. TepMomexanuyeckast 00padboT-
Ka ctaieil. OCOOEHHOCTH TePMUYECKONW O0OpabOTKHM JIETMPOBAHHBIX cTajiel. TepMuueckas
o0paboTka dyryHa. MeTo/bl MMOBEPXHOCTHOMN 3aKaIKU: WHIYKIIMOHHBIN, Tra30MIaMEHHBIH,
JIa3EPHBII.

JledexTrl TepMuUeCcKOi 00pabOTKH.

5 Xumuko-repmuueckasi 00padoTka

OCHOBBI XMMHUKO-TEPMHUYECKONH 00PaOOTKH.

ementanus. Tepmuueckas o6paboTka 1mocse eMeHTaIu .

A3zotupoBanue cTanu. TexXHOIOTHs ra30BOT0 a30TUPOBAHUS CTAIIH.

[HnanupoBanue. Hutpornemenrarus.

Juddy3nonnas meramiuzanus.

6 KoHcTpyKUIMOHHBIE CTAIN

TpeboBanusi, mpeabsSBIIEMble K KOHCTPYKIIMOHHBIM cTaisM. Knaccudukarus cra-
Jieil o Ha3HAYEeHUIO, KaueCTBY, CTPYKTYpE.

CrtpoutenbHbie CTanu (YIIASPOAUCTHIE CTATH OOBIKHOBEHHOTO KauecTBa M HU3KOJIE-
TUPOBAHHBIE).

MaIMHOCTPOUTENbHBIE YIIIEPOIUCThIE W JICTUPOBAHHBIC CTAlld: IIEMEHTYEMBbIE,
yIlydlaeMble, PECCOPHO-TPYKUHHBIE.

Cranu ¢ ynyumieHHON oOpabarhiBaeMOCThIO pezaHueM. llapuKomoaIIMITHUKOBBIE
ctanu. Koppo3noHHOCTOMKHE, KAPOCTOMKHE, KAPOIIPOUHBIE CTAIH M CIUIaBbl. AHTH(PHK-
IIMOHHBIE W (PPUKIIMOHHBIE MaTepUaNbl. I3HOCOCTOWKHE CTAIH U CIUIABHI.
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7 UHCTpyMEHTaJIbHBIE CTAJIM U CIIABbI

OcHoBHbIE TpeOOBaHUS, TPEIBABISIEMbIE K MHCTPYMEHTATBHBIM CTaJISIM U CIUIaBaM.
[ToHsiTHE TETIIOCTOUKOCTH (KPAaCHOJIOMKOCTH). CTaau MOHUKEHHOW M TTOBBIIIEHHOHN MPOKa-
JIMBAEMOCTH.

BbricTpopexyire ctaau U X TepMudeckas oopadoTka.

TBEpable cIiIaBbl, MOJydyeHUe, Kiaccu(uKaius, MapKUpOBKa.

Knaccudukanus, tTpeGoBaHus, NpeabsBIseMble K IITAMIOBbIM cTaisM. Ctanu Juist
[ITAMITOB TIpH JiehOPMAITIU METAJUIA B TOPSYEM U XOJIOHOM COCTOSTHUSIX.

Cranu 111 ”3MEpUTEIBLHOTO HHCTPYMEHTA.

8 MaruuTHbIe MAaTEPUAJIBI.

MarnuTHble cBOMCTBa BemecTBa. HaMaramyeHHOCTh. MarauTHasi MpOHULIAEMOCTb.
[Tetnst rucrepe3rca. MarHUTOMSTKHE U MarHUTOTBEpAble Marepuanbl. Kinaccudukarus u
XapaKTEPUCTUKH.

9 IIBeTHBIE MeTA/JIBI M CIIABBI

Jlepopmupyembie CIUIaBbl AIIOMHHMS, YIIPOUHSEMbIE U HE YIPOYHSIEMble TepMUYe-
CKOM 00paboTKOM. 3akanka ¥ CTapeHHE CIUIaBOB allOMUHUS. JIWTeiHbIe CIIaBbl aalOMU-
HUSL.

Jluteiinbie U neopMupyeMble MarHueBble CIUIaBbl. Tepmuueckas odpaboTka cruia-
BOB MarHusl.

CrnaBel MeIU: JIaTyHU U OpOH3BI. JleopMupyemsbie U JIUTCHHEIE.

10 HemeTanan4yeckne MaTepuaibl

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

[TonmumepHble MaTepuanbl, UX CBOMCTBAa U Kiaccudukamus. [lmacTtmaccsl: cocTas,
CBOMCTBA, NoTy4yeHue. 1lopormiacTel U MEHOIUIACTHI.

TepMopeakTHBHBIE M TEPMOIUIACTUYHBIE IJIacTMacchl. MeTobl nepepadoTKu Iiia-
cTMacc B u3enusi. JkoHoMHuuYecKas 3 (HEeKTUBHOCTh MPUMEHEHUS TIACTMAcCC.

Pe3unbl. CriocoOb! ux GopMOBaHHUS: KaJlaHAPOBAaHUE, SKCTPY3HUs, IPECCOBAHUE, JIH-
The 1oy aasienreM. CtapeHue pe3uHbl. Byiakanuzanus pe3uHsbl.

Heoprannueckue u opraandeckue cTékiaa. CriocoObl OTydeHHS.

Pa3HOBHIHOCTH JpeBECHHBI, €€ CBOMCTBA U 00JaCTH IPUMECHEHHSI.

11 [TopomkoBbIe 1 KOMIIO3UIIMOHHbIE MATEPHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MAaTEpUalIbl, MaTEPUAIbl CO
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CrienagIbHBIMU cBOicTBaMU. O0IacTH MPUMEHECHHS.

Komnozunmonnsie marepuainsl. [IpenmyiectBa u HemoctaTku. TpeOoBaHUs K MaT-
punam u ynpodautensiM. OCHOBHBIE BH/IbI KOMITO3UIIMOHHBIX MaTE€PHANIOB: CTEKJIOIUIACTH-
KM, YTJICTUIACTUKH, OOPOIUIACTHKH U Ap. O6IacTH MPUMEHEHHS.

[Toyuenue, coctaB M 00NAaCTH MCHOIB30BAHHUSA KepaMH4yecKux marepuanos. Cro-
co0BI 6OPBOBI C XPYIKOCTHIO.

TexHUKO-9KOHOMUYECKasi XapaKTEPUCTHKA MPOIECCOB MOMYUYCHUS! Pa3INYHBIX TH-
OB KOMIIO3HMILIMOHHBIX MaTepuanoB. TexHuka 0€30MacHOCTH M OXpaHa OKpYXKarollen cpe-
TIBL.
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2.2.1 Pa3nesibl y4eOHOM TUCHMILUIMHBI, BUAbI Y4eOHOM 1eATeJIbHOCTH U

¢opMbI KOHTPOIS

Ounas ¢popma o0y4eHus1

Bunpl yueOHOI neaTenbHOCTH,
No BKJIFOUAst CAaMOCTOATENbHYIO pa- | POPMbI Te-
coMo- HaI/IMeHOBaHIEG pazzaena (MOIys) 6oty KYILIEro KOH-
cTpa y4eOHOM TUCIUTIINHBI CTy/IeHTOB (B Hacax) TPOJIS ycIie-
Jq | P | m3 [ CPC | Beero | BAEMOTH
MarepuanoBeneHue. 6 6 - 12 24 YCTHBIH OII-
Monaynb Ne 1 — Teopust crisiaBoB poc
Monynpb Ne 2 — 4 4 - 12 20 YCTHBIH OII-
3 | narpamma xene30-yriaepos poc
Mopaynb Ne 3 — 6 6 - 16 28 YCTHBIN OT-
Tepmuueckas 06paboTKa CIIJIaBOB poc
[IpoMexxyTo4yHas arTecTanus: SK3aMeH - - - - 36 AK3aMEH
Hroro 16 16 - 40 108
3aouHas popma 00ydyeHUs
Bunpl yueOHOI neaTebHOCTH,
No BKJIIOUAs CAMOCTOATEIbHYIO pa- | COPMbI Te-
coMe- HaI/IMeHOBaHI:Ie paznena (MoLyst) 6oty KYIIEro KOH-
ctpa y4eOHOM TUCIUTUINHBI CTY/IEHTOB (B yacax) TPOJIS ycIie-
Jq | P | M3 [ CPC | Bcero | BAEMOHH
Mopynb Ne 1 — Teopus crutaBoB 1 2 - 27 30 YCTHBIM OIl-
poc
Monynpb Ne 2 — 1 2 - 27 30 YCTHBIN OIl-
4 | JlmarpaMmma xene30-yriaepon poc
Monynpb Ne 3 — 2 4 - 33 39 YCTHBIH OIl-
Tepmudeckas 00paboTKa CIIJIaBOB poc
[TpomesxyTouHas aTTecTanus: SK3aMeH - - - - 9 9K3aMeH
Hroro 4 8 - 87 108
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2.2.2 JIabopaTOpHBIil MPAKTHKYM

Ounas popma o0yueHust

HaumenoBa-
Bce-
Ne HHUe pa3jeJia ro
ceme- | y4deOHOM amc- HaumeHnoBaHue J1a00paTOPHBIX padoT ua
cTpa UILJIMHBI
P b COB
(MmoxyJis)
JIP Nel. HccnenoBanus BIMSIHUMS COAEpKAaHMS yriepoda B OTO- 2
Monaynb Ne 1 - JK’)KEHHOM CTaJlu Ha €€ TBEPJIOCTb.
Teopus crua- JIP Ne 2. M3yueHue ycTpOHCTBa METALIOTPapuuEcKOro MHUKpPO- 2
BOB ckorra MUM-7 1 METOJIMKU U3rOTOBIICHUS MUKpOLLIH(a
JIP Ne 3.AHanu3 quarpamMm COCTOSIHUS JBOMHBIX CIIJIaBOB 2
Monaynb Ne2 — | JIP Ne 4. Ananu3 puarpaMMbl COCTOSIHHMSI CIUJIABOB JKEJI€30- 2
3 Huarpamma Fe- | yrunepon
C JIP Ne 5. Cepble, KOBKHE U BEICOKOIIPOYHBIE UYTyHBI 2
JIP Ne 6. 3akanka cranu 1
Monyms Ne 3 - JIP Ne 7. HccnepmoBanue BIMSHUS TEMIIEpaTypbl OTIIyCKa Ha
Tepmuueckas CBOMCTBA 3aKaJICHHBIX CIIJIABOB. 1
06paboTka JIP Ne 8. TBepaas ieMeHTalUs CTaJu. } 2
CIUTABOB JIP Ne 9. M3y4yeHrne MUKPOCTPYKTYPhI U CBOMCTB IIBETHBIX Me€-
TaJIJIOB U CIIIIaBOB 2
UTOIO: 16
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3aounas popma 00yyeHUs

HaunmeHoBa- Bee-
Ne HHUe pa3jeJia ro
ceme- | y4deOHOM auc- HaumeHoBaHue J1a00paTOPHBIX padoT qa-
cTpa IHILIMHBI OB
(MmonxyJis)
Moy Ne 1 - JIP NQI.VI/ICCJIG,Z[OBaHI/IH BIIUSIHUSL COJEPIKAaHMS YIVIEpOAa B OTO- 1
Teopns cruta- MOKEHHOH CTallu Ha €€ TBEPIOCTb. }
BOB JIP Ne 2.AHanu3 quarpamMm COCTOSIHUS JJBOMHBIX CIIJIaBOB 1
Monynp Ne2 — | JIP Ne 3. AHanu3 [auarpaMMbl COCTOSIHMSI CILIABOB JKEJI€30- 1
4 Huarpamma Fe- | yriepon
C JIP Ne 4. Cepsle, KOBKHE U BBICOKOIIPOYHBIE UYT'YHBI 1
JIP Ne 5. 3akanka cranu 1
Moy Ne 3 - JIP UNQ 6. HMccnegoBaHue BIMSHHS TEMIIEPATYphl OTIYyCKa Ha
TepMuueckas CBOMCTBA 3aKAJICHHBIX CIIJIABOB. 1
06paboTka JIP Ne 7. TBepnas uemMeHTalus CTaju. 1
CILIAROR JIP Ne 8. M3yueHue MHKPOCTPYKTYPbl M CBOWMCTB LIBETHBIX Me€-
TaJJIOB U CIIJIaBOB 1
UTOI'O: 8
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2.3. CamocTosiTesibHAsA padoTa CTyJAeHTa

Buan1 CPC:
Ounas ¢popma o0y4eHus1
Ne HanmeHoBaHue
ceMe- | pasaesa yued- Bust CPC Bcero
CTpPa | HOM JMCUHHUILIN- 4acoB
HbI (MOYJI51)
[IpopaboTka KOHCTIEKTOB JIEKIUH, yUeOHUKOB M YUE€OHBIX IOCO- 12
6uit — 3 gaca.
Monynb Ne 1 — [Monroroska k 1abopaTopHBIM paboTaM U oopMIIEHHE OTUETA —
Teopwus cruiaBoB | 8 4acoB.
[MonroroBka k TekyiemMy KOHTpoJro — 1 vac.
[IpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX ITOCO- 12
6wuii — 3 gaca.
Monyinb Ne 2 — .
3 [Monroroska k 1abopaTopHbIM paboTaM U oopMIIeHHE OTUETA —
Jwnarpamma xe- 8 4aCOB
J1€30-yTIepo )
yriepol [MonroroBka K TekyiemMy KOHTpoJro — 1 vac.
[IpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX MOCO- 16
Monyms Ne3 = | 6yis — 3 yaca.
Tepmnueckast [MoaroToBKa K J1abopaTopHbIM paboTaM 1 0(pOpMIIEHUE OTUYETA —
00paboTKa CIa- | § yacon
BOB [MoxroroBka K TEKyIieMy KOHTpOITio — | yac.
HUTOTI'O gacoB B cemecTpe: 40
3aounas popma 00y4yeHUs
Ne HaunmeHnoBanme
ceMe- | pa3aena y4ieo- Buast CPC Bcero
CTpPa | HOM QM CIHUILIN- JacoB
HbI (MOYJIs1)
[IpopaboTka KOHCTIEKTOB JIEKIUH, yUeOHUKOB M YUE€OHBIX ITOCO- 27
Monaynb Ne 1 — 6uii — 25 vacos.
Teopus cruasos | [loaroroska k nabopaTopHbIM padotaM 1 oopmiIeHHE 0TUETA —
2 4aca.
[IpopaboTka KOHCIIEKTOB JICKITUH, Y4EOHMKOB U Y4€OHBIX ITOCO- 27
Mopgynb Ne 2 — o
Tlnarpanva ske Ouii — 25 yacos.
4 p [ToaroToBka K J1abopaTopHBIM padoTaMm U 0hOPMIICHHE OTUYETA —
J€30-yTIIepPOa 7 yaca
Momyis Ne 3 — pr)pa60T1<a KOHCIICKTOB JICKITUH, yUeOHUKOB B YUCOHBIX TIOCO- 33
Tepmuueckas Owmii — 25 Jacos. )
06paboTKa CIiTa- [ToaroToBka K J1abopaTopHBIM padoTaMm U 0hOPMIICHHE OTUETA —
BOB 2 yaca.
HUTOTI'O 4yacoB B cemecrtpe: 87




3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus1

OcobennocTn
Buasi NpoBeACHUA
Ne ABL Oobpa3zoBarteJibHbIE poseer
yueOHoi 3aHATHH
cemecTpa TEXHOJOTUH
padoThI (MHAMBHUAYATbHBIE/
TpynnoBbie)
[Tpobnemuoe uzno- | I'pynmoseie
3 Jleknun JKEHUE, BU3yaIn3a-
LU, IPE3CHTALIHS
Busyanuzanus, umu- | I1/rpynmnossie
Tanus npogeccuo-
3 JlaGopatopHbie paboThI HHA 0P ¢
HaJIbHOU JIeSITeNIbHO-
CTH, TPEHUHT
3aHATHS B UHTEPAKTUBHOU popMe B 0ObeMe:
* naboparopHble paboTsl — 18 "acos.
3aounas popma oOyueHust
OcobennocTn
Buaebl NPOBeIeHUA
Ne ARL Oopa3zoBarte/ibHbIE POBEACHT
yueOHoi 3aHATHH
cemMecTpa TEXHOJOTUH
padoThI (MHAUBHUOYAJIbHBIE/
TPYIIIOBbIE)
[TpobaemHuoe u3zmo-
4 Jleknn YKEHHE, BU3yaAJIN3a- ['pynmoBsie
s, Ipe3eHTalus
Buzyanuzanus, nmu-
Tanus npogeccuo-
4 JlaGopatopHbie pabOThI HHA TP ¢ [T/rpymnmoBsie
HaJIbHOMU AESITeNbHO-
CTH, TPEHHUHT

3aHATHS B UHTEPAKTUBHOU popMe B 0ObeMe:
JICKIMH — 2 YacoB;
nabopaTopHbie pabOThI — 2.

B HMCKITIOYHMTENBHBIX CITyYasX MPUMEHSETCS 3JIEKTPOHHOE O0y4eHHe W JUCTAHIIMOHHBIE 00pa3oBa-
tenbHbIe TexHosornu (D0 u JI0T), Bkiovas mpoBeeHre TEKYIEro KOHTPOJIS YCIIEBAEMOCTH 1 TIPOMEXKY-
TOYHOU arTecTaiyu. Peanusaiys nporpaMMsl TUCHUILIMHBI ¢ ucnioib3oBanueM DO u JIOT ocymectuser-
CsI TI0 YCMOTPEHHIO BEJIYIIIEro MPenoiaBaTess ¢ yYeTOM TEXHUUECKUX BO3MOXKHOCTEH 00yJaromxcs ¢ 1c-
TI0JIb30BaHUEM IPOTPAMMHBIX CPEZCTB, oOecreunBaronmx npuMeHenue sementoB 0 u JIOT B UuCTH-
TyTE, IIyTEM CHHXPOHHOI'O U aCHHXPOHHOI'O B3aUMOJEUCTBHSL, K KOTOPBIM MOI'YT OTHOCUTBCS:

- ANIEKTPOHHAs MH(OPMAITMOHHO-00pa3oBareNbHas cpena MHCTuTyTa;

- TPYIIOBast rojiocoBast KoH(epeHIws B Meccenmkepax (Aunekc.Meccenmkep, VK Teams);

- TPYIIOBOM Yat B MecceHkepax Annexc.Meccenmkep, conpaibHoi cetn BKonTakTe;

- oHy1aiiH BuneokoH(Depentws B Annekc. Tenemocr;

- BUJICO3AITUCH JICKIWIA MTeIarOTMYeCKUX PabOTHUKOB MHCTUTYTA, pa3MeIIEHHbIC Ha Pa3INYHbIX BHU-
JICOXOCTHHTax (HarmpuMep, Ha KaHalax IpernojaBaTeneil) n/umm oOlauHbIX XpaHWIMIIAX (Hanpumep, STH-
nekc.Jluck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIS1 YCIIEBAEMOCTH U PE-
3YJbBTATOB OCBOEHUA YYEBHOU JUCHHUITJINHBI

4.1.Buabl KOHTPOJISI M aTTeCTAlMU, (OPMBbI OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust

Ne Buner Konpl upu- | HauMeHoBa- Onenounsle
CeMeCT- | KOHTPOJA KaToOpOB HUE cpeacTsa
pa " aIITHeI:Ta' AOCTIIKCHUSA pazne}JIIgﬁyqe@ dopma Konnuect- Kon-Bo
KOMIIETEH- -
(BK, Tar, ik JUCIUTIAHBI 5O HesapHet
TIpAT*) BOIIPOCOB MBIX
p U 3aJaHuil 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, Huarpamma HUE
OIIK-1.3 HKEIe30-
3 yriaeposa
Tarr.-3 | OIIK-1.1, Monynb Ne 3. | Tectuposa- 10 15
OIIK-1.2, Tepmuueckas HUE
OIIK-1.3 o0paboTka
CILIaBOB
[Ip. art. | OIIK-1.1, OK3aMeH YcrHbIi 3 20
(ox3amen) | OIIK-1.2, ompoc
OIIK-1.3
3aouHas popma 00y4YeHUA
Bune:
Kons! nn- O1neHoYHbBIE
Ne | xoHTpONA HKATODOR HaunmenoBanue cpencTsa
ceme | marre- |7 p pasnena yuyeOHOM
JOCTHXKeE-
CTpa | CTaluu IS KOM- AUCHUILINHBI KonuectBo KommuecTBo
(BK, Tar, TeTeHIuit (Mozyims) ®dopma BOIIPOCOB HE3aBUCUMBIX
IIpArT) U 3aJaHui BapUaHTOB
4 [Ip. arr. | OIIK-1.1, OK3aMeH YcrHbII 3 20
(ax3amen) | OIIK-1.2, ompoc
OIIK-1.3
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4.2. IlpumepHbIe TEMbI pacYeTHBIX padoT

Cemecmp Ne 3

[TpoexTHpoBaHKE TEXHOIOTMYECKOTO MpoIlecca TEPMUYECKONH 00pabOTKHU JAeTallu.

Tabmuua 1 — Bapuantsl qoMariHeil paboThl IO pa3paboTKe TEXHOJIOTUYECKOTo Ipoliecca

Ne TexHonoruueckue yciaoBus,
Bapu- | HaumeHnoBanue nera- | Pasmep neranm, Mapxka
AHTa . e CILIABa IpeIbABISEMBIE K JETANIN TIOCIIE
TepMOOOpPabOTKH
1 2 3 4 5
1 Jlemex mutyra 16x120x560 JI165 HRC 47...56 na mupuny
40 mm
[Ipyxuna D5x60x30 65I" HRC 42...47
Ochb neTim ABEpIbI
kabunbl [[A3-51 ?8x70 20 HRC 45...50 na rny6uny 0,5 mm
2 | TokapHblii pesent 20x12x150 P18 HRC 62...64
Hox comomopesku 60x120x200 V8A HRC 47...52
bonrt maryna M12x120 40X HB 240...300
3 [IectepHst KOPOO-KU ?300x60x40 18XT'T HRC 56...60 na rnyouny
CKOpOCTEn 0,6 MM
Ponuk My 1o D10xA25x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 | 3Be3gouKa 1enu ?40x0200x25 Cu3o0 HB 350...420
[InuueBoit Ban ?50x120 40 HRC 35...40
CermMeHT HOXa 2x100x110 YIA HRC 52...55 na mmmpuny 8—10 Mmm
5 | Jluck 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 TEeKylIero KOHTPOJIS:
MoayJib Ne 1 — Teopusi cniiiaBoB

BAPUAHT TC-I
N300pa3zure 00beMHO-LIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.
Kaxkoli MeTos ucnbITaHus Ha TBEPJOCTh IPUMEHSIETCS IS OTIPECICHHS TBEPAOCTH 3aKaJICHHOM
cranu?
Haznadyenne mMeraymuiorpamyeckoro MUKpOCKOIIA.
N300pasute KpuBYyIO OXJIaXKAEHUsI aMOP(HOTO Tena.

JlnarpamMma COCTOSTHMSI KaKOTO pojia M300paXkeHa Ha pucyHke | ?

T Cu-A7

o
l'll’T

l
1
!

D m— —

| 7 : = - [ o
0 10 20 30 40 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 COCTOUT CILJIaB HA KaXKIOM Y4acTKe KPUBOM OXJIaXKICHHUSI.
N306pasure cxemy cTpykTypsl cruiasa I (puc. 1) mpu koMHaTHOI Temmneparype.

Omnpenenute cocTaB KUAKOH (a3wl crutara | mpu 3amanHoit Temneparype "T" (puc. I).

Omnpenenute COOTHOIIEHNE TBEPIOH 1 xuaKoi (a3wl B cruiase | mpu Temmieparype "T" (puc. ).
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BAPUAHT ITC-2

Kakune kprcTammndecKkue pemeTKd 00pa3yroT OOJIBIINHCTBO METAIIOB?

YKaKuTe peKUMBI UCTIBITAHUS TBEPIOCTH MO METOAY bprHems.

Kakue Hemerammmueckue BKIIOUYSHUS MOXXHO OOHAPYKUTh HA MTOJIUPOBAHHON TTOBEPXHOCTH
numda ?

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

XOJIUT MpeBpallleHue) cIjasa ?

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 cteneneit ceooos cruiasa [ (30% B) na nmuauu ECJ] (puc. 1).

N300pa3ute cxeMy MUKPOCTPYKTYpHI criasa | (puc. 1).

[MocTpoiiTe kpuBYIO OXJaXKACHNUS cIiaBa | ¢ ykazanuem (a3 Ha KaXXJI0OM y4yacTKe KpPHUBOM.
Omnpenenure cocTas kuaKo# ¢a3wbl criasa I mpu temmneparype "T"B.

Onpenennute OTHOIICHHE MACChI JKUAKOHN da3sl K Macce cruiaBa, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecThl TEKylIero KOHTpPoJIsi: MoAyab Ne 2 — JluarpamMma xesie30-yrjiepos

BAPUAHT 2JKV-I

1. Ykaxkute pazmep CTOpPOHBI KyOa KpucTamudeckon siueiiku Fe f3 .
2. JlaiiTe mOHSATUE IEMEHTUTA BTOPUYHOTO,

3. Kakue uyryHbl Ha3pIBatOT 3a9BTEKTUYECKUMH.

4. CKOTBbKO KPUTHUECKHX TEMIIEpPATyp UMEET Uyr'yH, coaepskamuii 2,95% C npu ero oxJiaxkaeHun?
b b

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

6. ITocTpoliTe KpUBYIO OXJIAXKACHUS cTanu, coaepsxkauieit 0,55% C.

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

8. Kakoe npeBpailieHue B CTaJIM NPOUCXOIUT MPU TemnepaTtype Ac;?

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

10. Kakue nocTosiHHbIE IPUMECH TPUCYTCTBYIOT B CTAAX 7

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

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

COZIepIKAILETOo

OIIpeeNInTe

4.CKOIBKO KPUTHUECKHUX TEMIEPATYP UMEET UYyr'yH, comepxkarmiuii 4,3% C mnpu ero oxiaxaeHuu ?
Y YI'YH, )

5. IIpuBenuTe KpUBYIO OXJIAXKIECHUA YyryHa, cofaepaxarero 2,8% C.

6. [locTpoliTe KpUBYIO OXJaXIE€HHUS cTanu, conepxaren 0,65% C.

7. 3apucyiTe cXeMy MUKPOCTPYKTypa cTaiu, cogepxamen 1,95% C, npu koMHaTHON TemnepaType.

8. Kakoe npeBpailieHne B cTajld IpOTEKaeT npu Temneparype Ar ?

9. [IpMeHHB MpaBUIIO OTPE3KOB OMpPEEIUTE COOTHOILIEHUE 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 — Tepmudeckas 00padoTka CIJIAaBOB

BAPUAHT TO-I
1. Kakue Buabl TepMOOOPaOOTKH BBl 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JEHCTBUTEIBHBIM?
3. Kak kiaccuguimpyercs 3aKajika B 3aBUCUMOCTH OT TeMIepaTypbl HarpeBa?
4. KakoBO Ha3Ha4YeHHE OTIyCKa CTanu?
5. Kak Ha3wIBaeTCs BHJ TEPMHYECKOW 0OpaOOTKH, KOTJa HArpPeTyI0 0 ayCTEHUTHOTO COCTOSHUS
CTaJlb OXJIAXKAAIOT Ha BO3AYyXeE?
6. Kakosa uens XTO?
7. KakoBa CTpyKTypa Ha MMOBEPXHOCTU JIETAJIU MOCIE JUIUTEIbHON IEMEHTAINH 7
8. CKoJIbKO BpeMEeHH He0OXOIMMO NpOAEpKaTh AETajlb B ME€YH, YTOOBI MOITY4YUTh TIIyOHHY LIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buae XTO mpoucXOauT HACBILIEHHE TOBEPXHOCTU JETAIN YIJIEPOJOM M a30TOM OIHO-
BPEMEHHO?

10. Kakue Buas! auddy3noHHON METAJUTH3AIUHN BBl 3HAETE ?

BAPUAHT TO-2
1. C kaxoii LieIbI0 AENAI0T 3aKaIKy CTaIu?
2. HazoBuTe cpenHIo CKOPOCTh IEMEHTAUN?
3. Kak knmaccudunupyercst 3aKajika 1mo croco0y OXJIakKIeHus ?
4.. Kakoit TepM000pabOTKe MOABEPraeTCs UyryH?
5. Uto Takoe oTKUr?
6. C KakoH LIENBI0 JeTallsIM Ha3HAYaroT [IEMEHTAIINIO?
7. Kakast epMmooOpaboTka Ha3HaYaeTCsl MOCIIe IeMEHTAIUH ?
8. Ha3oBuTe npenmyIecTsa a30TUPOBAaHUs [0 CPABHEHUIO C LIEMEHTALUEN?
9. Kaxoit Bug XTO Bbl ObI IPUMEHHUIIH 1S TTYH)KEPHOU Taphl?

10. Yro Takoe anutupoBaHue?
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4.4. Bonpocsl Kk 3k3aMeHy
Konp! ns-
No JMKaTOPOB
BO- Bomnpocsl AlOCTHKE-
npoca i
KOMIIETEH-
187071
1 2 3
1. 3HaueHNe MaTepruaJIoBEACHUSI. OIIK-1.1,
2. Kputnueckue Touku xene3oyraepoauctbix criaaBoB ( Ay Az, Acm) OIIK-1.2,
3. Tepmuueckas oopabotka. Kiaccuduxanus BugoB TepMooOpaboTKH OIIK-1.3
4. [IpeBpaiieHusi B 3BTEKTOUIHOW CTaM Npu ee Harpese. [loHsTue o meperpese u
nepexxore cranu. [loHsaTHue o JeCTBUTEILHOM U HACJIEICTBEHHOM 3€pHE.
5. JnarpaMma U30TEpMHUUECKOTrO IIPEBPALLEHUS ayCTEHUTA SBTEKTOUIHON CTAJIA U
€€ MOCTPOEHHUE.
6. AHanu3 AuarpaMMbl ©30TEPMUYECKOTO MTPEBPALIEHUS ayCTEHUTA U €€ 3Hade-
Hue. [loHsTHE 0 KPUTHUECKON CKOPOCTH 3aKAJIKH.
7. [lepauTHOE U MAPTEHCUTHOE NMPEBPALLECHUE.
8. Oco0eHHOCTH TUarpaMM H30TEPMHUYECKOTO TIPEBPAIEHUS TOIBTEKTOUTHOM,
3a3BTEKTOUHOM U JIESTUPOBAHHOW CTaJIH.
OTXHUT 1 HOpMAJIM3allKs CTaJIH.
10. | CoocoOsl 3akanku ctaau. OOBIKHOBEHHAS 3aKajlKa, ITOJIHAs M HEIOJIHAs, UX
aHayn3. Beibop TemnepaTyphl HarpeBa CTajlu IpU 3aKaliKe.
11. | ®a3oBble npeBpallleHus IPH 3aKaJIKe CTalu. bpak npu 3akaike.
12. | BHyTpeHHee HanpspKeHHe NIpH 3akaike. [IpepsiBucTas, cryneHdaras u u30Tep-
MUYecKasl 3aKajKa CTallu.
13. | Tepmuueckasi 0OpabOTKa CTaIH XOJIOIO0M.
14. | [loBepxHOCTHAs 3aKajKa CTaJIH.
15. | IlpokanuBaemocTs ctaneil. TopueBoil METO ONIpeeaeH s IPOKATHBAEMOCTH.
16. | Oxnaxkmaromiye cpesl MpU 3aKajake, UX XapakTepucTuka. Beioop oxmaxkmaro-
IEN CpELBI.
17. | Ormyck craneit. Bunsl otimycka, 06J1acTh MPUMEHEHHUS.
18. | Crapenue crinaBoB. [IpeBpanieHue MapTeHCUTA PU OTITYCKE M CTAPEHUM 3aKa-
JICHHOW CTaJIH.
19. | Tepmomexanundeckas oopadorka ctanu. Buast TMO.
20. | TepmoobpaboTKa yyryHa.
21. | Xumuko -tepmuueckas oopaborka cranu. Bunsr XTO.
22. | Uemenranus cranu. XapakTepucTHKa, 0071acTh IPUMEHEHUSI.
23. Tepmuueckast 00paboTKa 1IEMEHTOBAHHBIX JICTAJICH.
24. | A30THpOBaHUE CTAJIH.
25. | llmanupoBaHuie, HUTPOIIEMEHTAIHSI. OIIK-1.1,
26. | Juddy3nonnas meramuzarms. OIIK-1.2,
27. | BausiHue yriepo/ia u MOCTOSHHBIX TIpuMecei Ha cBoiicTBa craneit. Kmaccugpu- | OIIK-1.3
Kallks YIIepOAUCTHIX CTaJICH.
28. | Cranp yriepoaucras OOBIKHOBEHHOTO KauecTBa. CTanb yriiepoaucras KauecT-
BEHHAsl KOHCTPYKIIMOHHAsA. MapKkupoBKka, 0071acTh MPUMEHEHHSL.
29. | ABTOMaTHbIE U JUTEHbBIE cTanu. PeccopHo- mpykuHHas craigb. MapKupoBKa
00J1aCTh TPUMEHEHUS.
30. | Cepble uyryHbl. MEUKpOCTPYKTYpa, CBOICTBA, MApKUPOBKA U 00JIACTH ITpHMe-
HEHUSI.
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31. | BeicokonpoYHbIE YYTYHBI C ITAPOBUIHBIM TpadUTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00JIACTh TPUMEHECHUSI.

32. | KoBk#e 9yryHbl . MUKPOCTPYKTYpa, CBOHCTBA, MapKUPOBKA, 001aCTh PUMEHE-
HUSl, CIIOCO0 MOTyYeHUSI.

33. | Knaccudukarus npuMeceit B JIETHPOBAHHBIX CTaAX. BiusiHue nerupyrommx
3JIEMEHTOB Ha OJMMOP(U3M XKele3a, CTPYKTYpPY U CBOMCTBA CTaJIH.

34. | Knaccudukarms 1 MapKUPOBKA JIETHPOBAHHBIX CTAJICH.

35. | KoHcrpykuunoHHble JerupoBansblie ctanu. Knaccudukanus, MapkupoBKa, pu-
MeHeHne. OCOOCHHOCTH TePMUUYECKONH 00pabOTKH.

36. | TpeboBanus K WHCTPYMEHTAIBHBIM MaTepuaiaM. YTJIEPOJUCThICE MHCTPYMEH-
TaJbHBIE CTajJH; JIETUPOBAHHBbIE MHCTPYMEHTAIbHbIE CTaJIM;UX MapKUpOBKa ,
IpUMEHEHHEe, OCOOCHHOCTH TePMHUUECKOH 00paboTKH

37. | Beictpopexymue cranu. OcoOeHHOCTH TepMooOpaboTku. MeTammokepaMude-
CKH€ TBEpJIble CIIJIaBBI.

38. | Koppo3us MeramioB u cruiaBoB. Buasl koppo3uu. MeToibl 3a1uThl OT KOPpO-
3uu. Hepxageromye cTaiu.

39. | XKaponpouHsie U xKapOCTONKHE CTAN OIIK-1.1,

40. CruiaBbl C BHICOKMM OMUYECKUM CONTPOTUBIICHHEM OIIK-1.2,

41. | MarHutHbl€ CTaJIH U CILIABbI OIIK-1.3

42. | Cranu 1 CIuIaBbl ¢ OCOOBIMH TETUIOBBIMU U YIIPYTUMHU CBONCTBAMHU

43. | HemaruutHble ¥ U3HOCOCTOMKUE CTATN

44. | Menp u ee cruiaBbl ( OpOH3bI U J1aTyHH) . MapKupoOBKa, IPUMEHEHUE

45. | AloMUHUE U €ro cruiaBbl. MapKupoBKa, MPUMEHEHNE

46. | [lopmunHUKOBBIE (AHTU(DPUKIIMOHHBIE) CIIABBI

47. | IloHsiTHE O TEXHOJOTMU MOJYYEHUS METAUIMYECKUX MOPOIIKOB M U3ACIHN U3
HUX

48. | ObmacTh MPUMEHEHHUsI IOPOIIKOBBIX CILIABOB

49. | O6mue cBenenus o mactmaccax. CocTaB v UX CBOKCTBA

50. | Knaccudukarus mnactmacc. [IpuMeneHne miactmace B CEIbCKOX035HCTBEH-
HOM MallTHHOCTPOEHUH

51. | AcbGecToBble MaTepUaJIbI

52. | daTp Ha3BaHuUe, 001acTh MpUMEHEHHS U pacmudpoBky criasa: Cr3mc, Ct5,

40, 35, V7, Y12A, A20, 40JI, C430, BU100, KU35-10, 60C2A, 55C2, LIIX15,
20XT'T, XBT, 9XBI, 9XC, P18, P6MS5, 40X13, 30X 13, BK3, BKS, T15K6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20HS0,
H36, H48, X8H36, EX5, EXSKS, 110T'13J1, 1212, 2112, A95, A99, AJI2, M1,
BpC30, BpOIIC 5-5-5, JI80, JI59, JI1, JI16, AO20- 1, 583
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5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCITATIINHBI

5.1. OcHoBHas1 JuTEpaTypa

T'oa u MecTO Hcnoan3dyercs KoanuectBo
Ne ABTOpBI HaumeHoBanue HU31AHUSA MpPH U3yYeHU U IK3EMILJISAPOB
m\n pa3jaeJioB B 6ubamo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeeHue U TEXHOJIOTMYECKHUE TTPOLIECCHI B Crapprit Oc-
1. | borogyxos C. U. u np. MalImHOCTpOeHUHU: yaeOHoe mocodue. Jlormn. YMO kosi: THT, Bce paznenst 10 -
BY30B 110 00pa30BaHUIO. 2012. - 560 c.
7. Boskos I'.M. MarepuanoseieHue: ydeOHUK %OIQK?ZZI‘;’;’I’ 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.: Beicinas
4. HBIX MaTEPHAIIOB: YUeOHUK IS By30B IHKOJ;%Szom' - | Bce pasnenst S0
C
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5.2. lonotHUTEIbHAS JTUTEPATyPa

Ne I'on Hcnonb3yercs KoauygectBo
m\n ABTOpBI HaumeHoBaHue H MeCTO MPH U3yYeHU U IK3EMILJISAPOB
HU3JaHUuA pa3aesioB B oubsmorexe | Ha kadeape
1 3 4 5 6 7 8
Marepuanosenenue. [Ipaktukym: yaeonoe | Crapsiit Ockon: THT,
1. | Kymmnep B. C. H0COGHe 2013. - 208 c. Bce paznensl 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. MartepuanoBenenue: yaebHoe mocobue %;?EMGMM’ 2008. Bcee paszensl 10 -
MarepuanoBenenue. TexHOIOrUs KOHCT- M.: KomocC, 2006. -
4. | Kapnenkos B. ®. PYKIIMOHHBIX MaTepranoB: YueOHuk. Ku. 2 | 311 ¢ Bee pas et 40 i
5 | demcos T IL MarepuanoBeieHe U TEXHOJIOTUSI METaJI- M.: Bercm. mk., 2005. Boe paszies! 49 i
7I0B: Y4eOHHK -862 ¢
Tpounkuit 6.C., Maii- | MartepuanoBeieHue [ DIEeKTPOHHBIN pe- 2015, KemepoBckuii
6. | TakoB A.JL. cypc]: yueOHoe mocodue. Pexxum goctyma: | rocy1apCTBEHHBIH Bce pazgensr + +
https://e.lanbook.com/book/72026. YHUBEPCUTET




5.3. [IpodeccuonanbHbie 6a3bl JTAHHBIX, HTHPOPMAIIMOHHBbIE CIPABOYHbIe cucTeMbl M U H-
TepHeT-pecypchl

HNHTepHeT pecypcesl

1. YHuBepcurerckas OMOIMOTEKa OHJIAiH. DJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://www.biblioclub.ru/

2. M3natenbctBo Jlanb. DnekTpoHHO-OnbIMoTeuHas cucreMa https://www.e.lanbook.com.

3. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru

4. llenTpanbHas Oubaroreka oOpa3zoBaTeabHbIX pecypcoB MunoopHayku PD. www.edilib.ru

5. DnexktponHas uH(popMaloHHas o0pa3oBaTesibHas cpeia MHCTUTYTa https://aunu.pd/

HNudopmanuoHHbie CIPABOYHBIE CUCTEMBI H 0a3bI TAHHBIX

1. baza nmamabix «ProQuest Agricultural and Environmental Science Collectiony -

http://www.gpntb.ru

2. baza mannbIX m3marenbcTBa Springer Nature «Poccuiickuii ¢poHI (yHIaMEHTAIBHBIX UCCIIe-

noBa”Huiy» — http://www.rtbr.ru.

3. UuTepHeT-pecypc mo MarepuaioBeaeHuo: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. aTepHeT-pecypc o MaTepuanoBeaeHuto: http:// www.librery.tkm.front.ru

5. MlaTepHeT-pecype no matepuanoBeaeHuio: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanneix m3marenscTBa Springer Nature «Poccuiickuii hoH pyHIaMEHTATBHBIX
uccienoBanuiny http://www.rfbr.ru.

7. Yueonas Bepcus T-FLEX CAD, npeanazHaueHHas 111 HEKOMMEPYECKOTO UCTIOIb30BaHMS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopmManoHHBIE TEXHOJIOTHH

DnekTpoHHas WHGOPMAIIMOHHAs 00pa3oBaTeNbHAs Ccpefa WHCTUTYyTa OOCCIEYMBAET JOCTYI K
y4eOHBIM IIIaHaM, paboduM MporpaMmMaM JUCHMIUIMH (MOAYJEH), mporpaMMaM MpaKTHK, JIeK-
TPOHHBIM Y4€OHBIM M3AHUSIM U 3JIEKTPOHHBIM 00pa30oBaTeNIbHBIM pecypcaM, YKa3aHHBIM B pa-
004MX MporpaMMax TUCHUIUIMH (MOIYNei), mporpaMmmax MpakTUK; GopMUpPOBaHUE 3JIEKTPOHHO-
ro nopTdoarno o0ydarmerocs, B TOM YHCIE COXpaHEHHE ero paboT M OIEHOK 3a 3TH PadOTHI.
IIpenycmoTpeHa BO3MOXKHOCTb B3aMUMOJEHCTBHs CTYACHTOB M IIPENOJAABATENIEH IOCPEICTBOM
TEXHOJIOTHI1 10 NMePeCchUTKE U MOTYYEHHUIO AJIEKTPOHHBIX COOOIICHUH.

5.4 IIporpamMmMHoOe oOecriedyeHUue y4eOHOT0 mpoiecca
LibreOffice;
Ackon Komnac V 15.2
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5.5. IlepeyeHb y4eOHO-METOAUYECKOTO o0ecnedeHNsl AJIsl CAMOCTOATEIbHOM
padoThI 00yYAKO LM XCS

T'ogn
Ne Bug camocrosi-
. ABTOpBI HaumenoBanue MECTO
T\ TETHLHON paboThI
U30aHus
O.H. Moucees,
A 1O. KpacHos,
[TonroroBka k C.A. KopoG- [IpakTuKyMm no nuciu- 3epHorpau:
1 1a00paTOPHBIM /A ROP niuHe «Marepualo- dI'bOY BIIO
3aHSTUSIM cxoi, ILA. BEJICHHUE» AUT'AA, 2014
HBanos, B.A. A ’
JlamuH
ATO. Kpacro- MarepuaioBeaeHne u
IloaroroBka x Ba, O.H. Mon- TeXHpOJIOI‘I/ISI EOHCT- 3eprorpan:
2 na6i)[ aTOPHBIM cees, I1.A. MBa- WOHHEIX MaTe- AT OTEOY
3a§HTHI:1M HoB, ILA. Vpa- pI/}I’:J?OB' jaboparop- BO Jlonckoii
HoB, C.B. Cmpi- | PHAIOB: Jabopatop TAY, 2021
<OB HBIN MPAKTUKYM
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6 MATEPHUAJBHO-TEXHUYECKOE OBECHEYEHUE YYEBHOM JIUC-

HNUITJIMHBI

HaunmenoBaHue crienyaibHEIX TOMEIEHUN U
MOMEIICHUH JIJIs1 CAMOCTOSITEIbHOM paboThI

OCHAIIEHHOCTE CHEUAILHBIX IIOMEICHUN 1
MOMENICHUH JIJIs1 CAMOCTOSITEIbHOM paboThI

6-120 Aynutopusi njsi JICKIIMOHHBIX, Jlabopa-
TOPHBIX, IPAKTUYECKUX 3aHATUN, TPYIIIOBLIX U
UHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIETro
KOHTPOJIA U IPOMEKYTOUHON aTTECTALIUN.
347740, PocroBckas 006:1., 3epHOTpaCKHI paii-
OH, T. 3epHorpag, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

[IepeHOCHONM KOMIUIEKT MYJbTUMEIUWHOTO
000pYyIOBaHUSA: TPOCKTOP MYJIBTHMEIHI-
HBIA, 9KpaH Ha TpeHore (WM HACTEHHBIN),
HoyTtOyxk.

Jlocka MenoBas.

ITocagounbrx Mect — 30.

6-122 Aynuropus ans 1a00OpaTOpHBIX M HpPaK-
TUYECKUX 3aHATHH, TPYNIOBBIX W HMHAUBHIY-
QIBHBIX KOHCYJbTALUMN, TEKYILEro KOHTPOJIS U
MPOMEXKYTOUYHOM aTTECTALIUH.

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

Kommext yueGHON Mebenu.

Teepnomep Poxsemna; TtBepmomep bpunen-
s, TUApABIUYECKUN mpecc Pokseina; MuK-
pockon MUM-7; mnonvpoBaJIbHBII CTaHOK
3b853; meur mydensbHas I[IM-9; mammna
paspsiBHasg MP-05-1; mammuaa MC-100; yc-
TaHOBKA IOJIMPOBAIIbHAS

Jlocka menoBas.

ITocagounbix mect — 20.

6-127 Aynutopus s JEKIHMOHHBIX, Jlabopa-
TOPHBIX U NPAKTUYECKUX 3aHATUN, TPYMIIOBBIX
U WHIWBUIYaJbHBIX KOHCYJIbTALUMA, TEKYIIETrO
KOHTPOJIA U IPOMEKYTOUHON aTTECTALIUU.
347740, PocroBckas 006:1., 3epHOTpaCKHUI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoi Mebemnu.

Teepnomep bpunemns, tBepmomep Poxsen-
Jla; TUJIpaBIMYeCcKUil TBepAaomep Pokserna;
Mukpockon MUM-7; cTaHOK MOIMpPOBaIbL-
HBII; 5ekTponeyds 211-2Y M.

Jlocka MenoBas.

ITocagounbix MecT — 18.

6-128 Aynuropus ans 1a00OpaTOPHBIX M HpPaK-
TUYECKUX 3aHATHH, TPYNIOBBIX U HMHIAUBHIY-
QIBHBIX KOHCYJbTALUMN, TEKYILEro KOHTPOJI U
MPOMEXKYTOUYHOU aTTECTALIUH.

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

Kommext yueGHOM Mebenu.

Ceapounsrnii Tparncdopmarop TC500; mamm-
Ha 3JeKTpocBapoyHasi koHTakTHas MC-403-
1; MammHa Uisi 3JEKTPOKOHTAKTHON CBapKHU
M-50-3-1; mammMHa KOHTaKTHas 3JIEKTPOCBa-
pounast MIIIM25; npeoGpa3oBarens cBapou-
bl oaHomnocToBeii [ICO-300M; arperat
anekTpudeckuil cBapouHbli ACB120; cBa-
POYHBIN BBITPSIMUTEb.

Jlocka menoBas.

ITocagounbix mect — 12

2-252 YuTaabHbBIN 3271 111 CAMOCTOSITEILHONU
paboThI

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

15 pabouux MecT JJ1s1 CaMOCTOSITEIbHON pa-
00TbI, 00BEAMHEHHBIE B IOKATHHYIO CETh C
BBEIXOJIOM B ceTh Internet.

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

Cucremusrii 0110k 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-TYMAaHUTAPHOM JuTtepatypsl, MBA
JUTSL CAMOCTOSITEIbHON PaOOTHI.

ITocago4yHBIX MeCT 2 OIS CaMOCTOSATEILHOMI
paboThl, 00BETNHEHHBIX B JIOKAIHHYIO CETh C
BBIXOJIOM B ceTh Internet.
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347740, PocroBckast 0611., 3epHOTpaJACKHiA paii-
OH, T. 3epHorpas, yi. CoBerckas, mom Ne28/30.

Cucremnusiii 6nok Core i3 540 3,06 I ,
2Gb, 250Gb HDD — 1.

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

MoHuTOp Samsung 920NW- 1 wr.,

mouuTop Phillips 2205— 1 mT.,

npuntep HP LJ 1150

M®VY Kyocera Taskalfa 180

2-1700 D1eKTPOHHBIA YUTAJbHBIN 32J1 1JI4
CaMOCTOSITENIbHOM PabOTHI

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

ITocagounkix mect 10 I caMOCTOSITEILHOMN
paboThl, 00BETUHEHHBIX B JIOKAIBHYIO CETh C
BBEIXOJIOM B ceTh Internet.

Cucremnusii 0moxk C2,8Irm, 1 GB, 80 GB
HDD — 1 mr.

Cucremuriii 0ok 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 Ilomermienue i XpaHeHUsT U IPOQHUIIaK-
TUYECKOTO OOCITYXKHUBaHHs y4eOHOTO 000pyI0-
Banus. 347740, PocroBckas 061., 3epHOrpai-
CKHUH paiioH, r. 3epHorpan, yi. CoBerckas, 10M
Nel5/4.

Crenuanu3upoBanHas Mebenbs U 000pymao-
BaHME ISl XPaHEHUS U NMPOPUIAKTHIECKOTO
o0CITy>)KUBaHUs y4eOHOTr0 000PYI0BaHUS

7. METOJWYECKHE YKA3AHUS JJIsl OBYYAIOINMXCS 1O
OCBOEHHIO YYEBHOW JUCHMUILINHBI (MOLY.JIS)

By yueOnbIx
o Opranu3zanus AesITeNbHOCTU CTYIeHTa
3aHATHH
Hanucanue koHCIeKTa JEKIUI: KPaTKO, CXeMaTUYHO, TOCIIe10BATEILHO
(buKCUPOBaTH OCHOBHBIE MTOJIOKEHUS, BHIBOJIBI, ()OPMYIUPOBKH, 0000IICHUS;
MoMeuaTh BaXKHbIE MBICIIH, BBIACIATH KIIFOUEBbIE CJI0Ba, TepMUHEL. [IpoBepka
 p— TEPMUHOB, TOHATHUH C TTOMOIIBIO 3Hu141<none1£m71, crnipaBoyHHKOB. O603Ha-
YUTH BOIIPOCHI, TEPMHUHBI, MaT€pHall, KOTOPBIN BBI3BIBAET TPYAHOCTH, IIOME-
TUTH U MOMBITATHCS. HAMTU OTBET B pEKOMEH1yeMoH iureparype. Eciu camo-
CTOSITEJIBHO HE y/IaeTcs pa3o0paThCsi B MaTepuaie, Heo0XoauMo chopMyITu-
[POBATh BOIIPOC M 3aJaTh MPETOIaBaTEII0 Ha KOHCYIbTALIUH.
JlaGoparopHble MeTOAMYECKHE YKA3aHUS MO BBIITOJIHEHHUIO J1a00paTOPHBIX padoT, BbIIaBae-
paboThI MBbI€ TIperojaBaTeieM
[Tonroroska k [[Ipu moAroTOBKE K 3K3aMeHY HEOOXOIMMO OPHUEHTUPOBATHCS Ha KOHCIIEKTHI
9K3aMEeHy  [TeKLUH, pEeKOMEHAYEMYIO JIUTEPATYPY
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