MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B.06

(uHOexc OucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHUIIVINHBI

Teopusi 1 TEXHOJIOTHA TEPMUYECKOI 00PA0OOTKH METAJJIOB U CIJIABOB

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEIUAIILHOCTH)
22.03.01 MarepuanoBeicHIE M TEXHOJIOTHH MaTEPHAIIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTU3 A
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Jlextumn 32 32
JlaGopaTopHble 16 16
[TpakTnyeckue 16 16
PykoBOJICTBO: KypcoBbie paboThI (poekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,35 0,35
KonraktHas pabota 64,35 64,35
CamocTosTenbHas pabora 80 80
KoHTpoan 35,65 35,65
Hroro 180 180
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Pabouyro mporpamMmy cocTaBuiI(H):
npodeccop, a.1.H. Kiesnos I'.B.

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

JOTIeHT, K.¢-M.H. [Tomosa JI.W.

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miana
HarpaBjeHusT MOATOTOBKM (crenuanbHocTH) 22.03.01 MarepuanoBeicHUe W TEXHOJOTHH

MaTCcpraIoB

Cpok neiicTBus padoueil nporpaMMsbl AMCUMILUIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acepanuu kapenpst HMuM

(mporokon 3acemanust Ne 2 ot «31» aBrycra 2022 r)



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOEHUS TUCHHUILIMHBI — U3YYEHHE TEOPETUYECKUX OCHOB U IIPOLIECCOB TEPMUYECKON
00paboTKM cTajeld U CIIABOB, NPUMEHSAEMBIX B COBPEMEHHOM MAIIMHOCTPOEHHH, KaK clocoda
JOCTIOKEHUS TpeOyeMbIX CBOWCTB M3/ACIHIA ISl MX YCHEITHON SKCIUTyaTalliH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
Ousuka», «Xumusa», «Marepuanosenenue u  TKM», «TexHonorus KOHCTPYKLMOHHBIX
MmatepHuanoB», «®Da30Bble paBHOBECHsI U CTPYKTYpOoOOpazoBaHHE», «/leeKThl KpUCTaIIN4ecKOro
CTpoeHUsI U (PU3MKA MPOYHOCTH M IUIACTUYHOCTHY», «JeheKThl KPUCTAIITMUECKOTO CTPOCHHS,

«®Duzuka IMPOYHOCTHU U IINIACTUYHOCTHU, «MaTepI/IaJIOBeI[eHI/IC ICPCIICKTUBHBIX MATCPUAIIOB).

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIIEE:

«MeTtonanl

HCCIIEIOBAHMSI,

«Merannuyeckue ¥ HEMETAIUIMYECKHE MaTepuasbl»,
uccienoBarenbckas padora (HUP), BKP.

3. [lnanupyemMble pe3yJbTaThl 00yUeHHUs

KOHTPOJSL U
IIPAKTUKU,

HUCIIBITaHUA MaTepuruajIoBy»,
B TOM 4YHCIC HAYYHO—

®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(K0 1 HAMMEHOBAHUE)

HNHaukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(K01 1 HAUMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[IK-1. CrocobeH moHUMaTh
(u3nvecKkue ¥ XUMHYECKHe
MPOLIECCHI, TPOTEKAIOIINE B
MaTepuaiax Ipu ux
MOJy4eHNH, 00paboTKe 1
MOTU(HKAINH, UCIIOIH30BAThH
B MCCJICJIOBAHUSX U pacueTax
3HaHUS 0 METOJ[aX
HCCIICIOBaHMS, aHAJIH3a,
JUaTHOCTHKH H
MOJICIIMPOBAHHS CBOWCTB
BEIIECTB (MaTCPHAIIOB),
MPOBOIUTH KOMILICKCHBIC
HCCIICIOBAHMS, TIPUMCHSISI
CTaHIApTHBIC U
cepTu(UKaIMOHHbIE
HCTIBITAHUS

U-2nk-1. JemoHCTpHpYeT 3HAHUS
CBONCTB MaTepuaioB U
HaHOMAaTepHaJIOB, ux
OKCIUTyaTal[MOHHBIE  KayecTBa W
MPOIIeCCHl UX 00pabOTKN

N-3nk-1.  OueHHBaeT  BIMSHUEC
napaMeTpoB M THIIA Cpelbl U ee
W3MEHEHHU B TIporecce 00paboTKH
Ha XOJA Tpolecca M CBOWCTBa
MOJTy4aeMoro Marepuaia

WN-4nk.1.  CrocobeH  TOHMMATH
¢usmueckne u XUMHUYECKHE
MPOLIECCHI, MPOTEKAIOIUe B
Marepuanax IpU HX IOJNyYEHUH,
00paboTke 1 MOAU(UKAIIIH

3HATh: TEXHOJIOTUIECKHE TIPOIIECCHI
NPOM3BOJICTBA U OOPAOOTKU MAaTEPUAIIOB U
W3ETHUI U3 HUX, (pa30BbIe MPEBPAICHHUS,
MpOTEKAIoIUE B Ipoliecce 00paboTKH,
B3aMMOCBA3b CTPYKTYPBI U CBOMCTB CILIABOB,
BJIMAHUE JICTUPYIOIUX 3JICMCHTOB Ha
npotecchl HOPMUPOBAHUS CTPYKTYPbI U
CBOWCTB.

YMeTh: BEIOHpaTh TEXHOJIOTHIECKHUE
rapamMeTphl TEPMHIECKOH 1 XUMHKO-
TepMHYECKOH 00pabOTKH, yCTaHABINBATD
B3aUMOCBSI3b MEXXIY TEXHOJIOTHYECKUMHU
rapamMeTpamMu, KOHEYHOH CTPYKTYpoH 1
CBOWCTBaMH MaTepHAaIOB; UCIIOJIB30BATh
TEOpPETUYECKHE 3HAHUS B MCCIECIOBAHUAX U
pacderax.

Brnaners: HaBbIKaMH B pa3paboTke
TEXHOJIOTHYECKUX IPOIECCOB 00paboTKH
MaTepuaioB u I/ISJICJ'II/Iﬁ W3 HUX, HABBIKAMU
BBI60pa N HUCIIOJIB30BAaHUA METOIOB
HCCIIEIOBAaHHUSI MUKPOCTPYKTYPBI U CBOMCTB 1
JIMarHOCTHKH MaTepuaioB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILLEr0

aMIOMUHHIEBBIX OpoH3. IlocTpoeHne TepMuIecKnx
KPHUBBIX OXJaXaeHus. Pacder xommdecTBa (ha30BBIX U
CTPYKTYPHBIX COCTABIISIOMINX.

Bun . KOHTPOJISA
Monayab . HaumeHoBaHue TeM 3aHATHI HNHTepakTHB,
yueOHOI N Cemectp |O0beM, 4. banabl (HamMeHOBaHUe
(paznen) (yueoHoii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacTBa)
Teopus JIek.1 @®a30BbI€ PEBpALICHUS B TBEPIOM COCTOSIHUM Kak 7 2 - OHpOC
TePMHUUYECKOH OCHOBBI TEpMHYECKON 00pabOTKN METAIIOB 1
oopabotku (TO) CIIABOB
Jlek.2 CrpykTypooOpa3oBaHue B CTalli IpH Harpere. Pacman 7 2 - Omnpoc
MIEPEOXITAXKICHHOTO ayCTEHHUTA IIPU ITOCTOSHHBIX
TeMIepaTypax.
I1P1 ®opMHUpPOBAHKE PABHOBECHOM CTPYKTYpBI CTaJICH. 7 2 2 TectupoBanue.
ITocTpoeHne TEPMUUECKUX KPUBBIX OXJIAXKICHUS. BamrTa paGoTHL.
Texnonorus TO Pacuer xonuyecTBa (ha30BBIX U CTPYKTYPHBIX
COCTaBIISIONTHX.
Jlex.3 CrpykTypooOpa3oBaHUe MpPU HEMPEPHIBHOM 7 2 - Omnpoc
OXJIAXICHUH.
T1P 2 CpaBHUTENBHBIA aHAJIN3 U30TEPMUYECKUX U 7 4
TEPMOKHHETUYECKHUX TUarpaMM paciaja ayCTeHUTA.
Jlex.4 Knaccugukarust BUI0B TepMUIECKOH 00pabOTKH. 7 2 - Omnpoc
Omxwur 1-ro pona. ['oMOreHH3aIMOHHBIH OTKHUT
JIex.5 CrpykTypooOpa3zoBaHie IpH PeKPHCTAIUIN3AIHOHHOM 7 2 - Ompoc
1 JIOPEKPHUCTAIUIN3AIIMOHHOM OTXKHTrax. OTxur,
YMEHBIIAIONMH HalpshKEHHE
TIP3 Pacuer BpemeHn BbIIEpKKH MeT01I0M CMOJIBHUKOBA U 2 TectupoBaHue.
merozioM I'yniera. 3arura paboThlI.
Jlek.6 Omxur 2-ro posa. Pa3HOBHAHOCTH OTXKHTa CTaleH. 7 2 - Omnpoc
J1a0.1 Br16op nHTEpBaIa OT)KUTAEMOCTH JIJISt 7 2 2 amumra paGOTLI
cheponnuzupyromero omxura cramu IIIX15CT .
Jlek.7 OTxur 9yryHoB. OT)KHUT IIBETHBIX METAJJIOB U 7 2 - Omnpoc
CIUIaBOB
Hp 4 DopMUpPOBaHUE PABHOBECHOM CTPYKTYPBI 2 TeCTI/IpOBaHI/Ie.

3amra paboThI.




®opMbl TEKYILLEr0

Bun . KOHTPOJISA
Monayab . HaumeHoBaHue TeM 3aHATHI HNHTepakTHB,
yueOHOI N Cemectp |O0beM, 4. banabl (HaMMeHOBaHUe
(paznen) (yueoHoii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlex.8 3akaika 0e3 noauMopdHOro mpeBpalnicHus 7 2 - Ompoc
JIex.9 3akaika ¢ moJUMOP(HBIM MPEBPaICHIEM. 7 2 - Onpoc
TepMoarHaMuKa U MEXaHH3M MapTEHCHTHBIX
npeBpameHuil. MUKpOCTpyKTypa MapTEHCUTA
TIP 5 Pacuer xputndeckoil CKOpOCTH 3aKaau IS 2 TeCTI/IpOBaHI/Ie.
JITUPOBAHHBIX CTaJeH MO TEPMOKHHETHYECKUM BampTa paGoThI
JriarpaMMaM pacriajia ayCTeHHTA.
J1a0.2 BnusiHue nerupyronmx 31€eMEeHTOB Ha 7 2 2 3ammTa paboThl
TEXHOJIOTHYECKHUE TTapaMeTpPhl 3aKaJIKU CTaJIeH.
J1a0.3 BiusiHue ckOpoCTH OXJIa)KI€HUS Ha TBEPAOCTh 7 2 3ammTa paboThl
YTIIEPOANCTON CTaIN
Jlex.10 Kunerrka MapTeHCUTHBIX TpeBpaleHunii. CBoiicTBa 7 2 - Onpoc
3aKaJICHHOU cTany. beMHUTHOE NpeBpalleHue.
J1a0.4 BiisiHue KOJIMYECTBA YIIIEPOa HA TBEPAOCTD 7 2 2 3ammTa paboThl
3aKaJ€HHOH yIiIepoJuCTON CTalln
Jlex.11 3akanuBaeMOCTh U MPOKAINBAEMOCTh CTAJH. 7 2 - Omnpoc
Pa3HOBUHOCTH 3aKaJIKU CTaJIU.
J1a6.5 BuusiHue JIErUPYIOLIUX DJIEMEHTOB Ha 7 2 2 3amuTa paboThl
MIPOKAJIMBAEMOCTh CTaJIH, ONPEIEISIEMYI0 METOIOM
TOPIIEBOH 3aKaJIKa
Jlex.12 IToBepxHOCTHas 3aKaika cTajay. 3aKaiaka c 7 2 - OHpOC
TUIABJICHHEM [TOBEPXHOCTH
Ip 6 Br100op cTanu 1o 3alaHHBIM IPOYHOCTH 1 2 TectupoBanue.
MIPOKaJIMBAEMOCTH. Baumra paboThl
JIek.13 Crapenue. MI3MeHeHne CTpyKTyphl U CBOICTB CILUIAaBOB 7 2 - Onpoc
TIPU CTapeHNUH
J1a6.6 3akanka v CTapeHHe ATFOMHUHUEBOTO CILIaBa 7 2 3amuTa paboThl
Jlex.14 Otnyck. Buasl oriycka. OTIyCKHAs! XpyTKOCTh 7 2 - Omnpoc
JIa6. 7 | Otmyck yriepoaucroii cranu 7 2 2 3ammTa paboThl
JIek.15 TMO. TMO craperonux CIUTaBOB U CTaJIN 7 2 - Omnpoc




®opMbl TEKYILLEr0
Bun . KOHTPOJISA
Monayab . HaumeHoBaHue TeM 3aHATHI HNHTepakTHB,
yueOHOI N Cemectp |O0beM, 4. banabl (HaMMeHOBaHUe
(paznen) (yueoHoii padoThI) q,
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlek.16 |XTO. PasnoBunnoctu XTO 7 2 - Ompoc
J1a6.8 Bnusxue neMeHTanuu Ha MUKPOCTPYKTYPY U 7 2 2 3amura pa6OTLI
TBEPAOCTh YIIIEPOAUCTOH CTaIN
]'[p7 Br16op pexxumon TO mociie ieMeHTanuy B 7 2 TeCTI/IpOBaHI/Ie.
3aBHCHUMOCTH OT TpeOOBaHUI1 IT0 CBOMCTBAM H3ICIHH. BamuTa paboThl
Cp W3ydenue crienuanbHON JIMTEPATYPBL, U3YyUCHUE 7 80
Marepuaa 1o JEKIUIM, ITOrOTOBKa K J1a00paTOPHBIM
paboTaMm, oopMIIEHIE OTYECTOB.
KOHTPOJIb IToaroToBka K 3K3aMeHy 7 35,65
Hroro:| 180




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanyu JaHHOW AUCIUILTAHBI UCTIOIB3YIOTCS CIICIYIOIINE TEXHOJIOTHH:

TexHOJIOTHS TPAJMIIMOHHOTO O0yUYEHUs — IpeyIaraeT TPAIUIMOHHYIO ITOCIIeI0BATeILHOCTD
W3YYCHHUS HOBOTO MaTepualia B BUIC JIEKIIUM, JIA0OPATOPHBIX U MPAKTUIECKUX PadOT.

NHbopManmoHHBIE TEXHOJOTUU — TMPEUIararoT HCIOIb30BAaHHE KOMIIBIOTEpPA BO BpeMs
MPOBEJICHUS 3aHATHH, HAPUMEp, BU3yalbHBIC JICKIMU C HCIOJIH30BAHUEM IPE3CHTAIMOHHOTO
MeTo/1a 00yUeHHUS.

WHTepakTHUBHBIC TEXHOJIOTMH — MPEIJIaraloT JUAIoroBoe OO0ydYeHHEe, B XO0Je KOTOPOTO
OCYIIIECTBIIICTCS B3aMMOJICHCTBHE MEXKIY CTYJCHTOM M IpernojaBareieM, JM00 Mexay
cryneHTamu. Mcnonp3oBaHue MeTona OOy4eHHUs «MO3TOBOW IITYpM», MCIIOJIb30BAHUE IJIEMEHTOB
POOJIEMHOTO OOYYCHHsI B BHJC HAJIM4YMs BOIPOCOB MPOOJEMHOr0 XapakTepa B J1abOpaTOPHBIX
pabotax ® TpeOOBaHMU aHaNIHM3a MOJYYEHHBIX PE3yAbTATOB C IOCICIYIOIIMM BBIBOJAOM II0
9KCIIEPUMCHTAJILHBIM U PACYCTHBIM JaHHBIM.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO U CHMUIIIMHBI

VYuebHas JesATenbHOCTh CTYJEHTa B Ipolecce wu3ydyeHus aucuuiuinHbel «Teopus u
TEXHOJIOTHSI TEPMHUUYECKON 0OpabOTKM METa/lIOB U CIUIaBOB)» COCTOUT M3 KOHTaKTHOW (OpMBI
paboThl ¢ IpernojaBaTeseM B ayAUTOPUU M CaMOCTOATENbHOM pa®oThl. [l ycrenHoro ocBoeHus
JUCLIUIUIMHBL  SIBJISETCS 00S3aTeNbHBIM IOCEIICHUE JIEKLHUH, NPaKTHUYECKUX M JabOopaTOpHBIX
3aHATUH ¥ HHBIX (OPM paOOTHI.

[Ipu BemMonHeHNH nabopaTopHbIX paboT wucmomsdytorcs MVY: I'.B. Kiuesmos, M.A.
Briborimuk, H.A. KiueBuoBa, JI.M. IlonoBa. JlaGopaTopHblii NpPakTHKyM IO Kypcy
«MartepuanoBeneHue» s TEXHUYECKUX HallpaBJICHUH NOJIrOTOBKM OakanaBpoB. - TONBATTH:
1TV, 2016.- 170 c.

Kaxxnas u3 mpaktuueckux pabOT 3aBepIIaeTCsl BBIMOJIHEHUEM TECTa, KOTOPBIM MO3BOJISIET
CTYJEHTY OLICHUTb YPOBEHb OBJIQJCHUS N3y4acMON TEMOM.

CamocrosiTenbHast paboTa CTyIeHTOB IO TUCHUIUIMHE «Teopust U TEXHOJIOTHUS TEPMUYECKON
00pabOTKM METAJIOB M CIUIABOBY» MMEET 0c000€ 3HadeHHE, MOCKOJIBKY I03BOJIIET MEpedTH OT
(GopManbHOrO BBIMOJIHEHUS] ONPEAENEHHBIX 3aJaHuil MpU TACCUBHOM pOJU CTyIEHTa K
MO3HABATENIbHOM AaKTUBHOCTH ¢ (OPMHUPOBAHMEM COOCTBEHHOTO MHEHHUS TpU PELICHUU
MOCTaBJIEHHBIX MPOOJIEMHBIX BOIPOCOB U 3ajau.

CamocrosrenbHas paboTa CTYI€HTOB CIIY)KUT MOJTYYEHUIO HOBBIX 3HAHUI, YIIOPSIOUYCHHIO U
yryOIeHNI0 UMEIOIINXCS 3HaHUH, (popMHUpoBaHHIO MPOPECCHOHATbHBIX HABBIKOB U YMEHHU.

7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEICTB

Cemecr Kon xoHTpO/TMpYEMO# KOMIIETEH MU HanmeHnoBanue
P (1M ee YacTH) OLICHOYHOI0 CPEACTBA
7 I1K-1 Bomnpocs! k sk3ameny Ne 1-67

7.2. TunoBble 3a1aHUS MJIM HHbIE MaTepHAaJIbl, HEOOXOANMBIE /I TEKYIero KOHTPOJIs

7.2.1 TecThl

Tunosoii(bie) npuMep(bl) 3aganus (1il)



Tema 1. «®Pa3oBble NPeBpallleHUSA B TBEPAOM COCTOSIHUN
3ananue 1. Kakue mpu4nHbl MOTYT BBI3BATh (ha30BbIC MPEBPALICHUS B TBEPIOM COCTOSHUU?
A) nosmMopdHbIE PEBPALICHUS B OJJHOM M3 KOMIIOHCHTOB;
b) n3menenune neproaa peuieTky Mpy OXJIaXKICHUH CIUIaBa;
B) u3MeHeHue B3aMMHOTO PaCTBOPEHUSI KOMIIOHEHTOB B CIUIABE TPU OXJIAXKICHHH.
3amanue 2. MoxeT au OBITH CiIy4ail, KOrJa OJIWH K3 KOMIIOHCHTOB CIUIaBa TIOMEHSUI THII
KPUCTAJUTHIECKOM PEIIETKH, a CIUIaB B IIEJI0M (a30BbIX MPEBPAILECHUH HE HCITBITAN?
A) na;
b) ner;
B) na, ecan monumopdHbIe peBpalieHuss KOMIOHEHTA HE MPUBETH K U3MEHEHUIO 00bema
WM CTETICHU B3aMMHOT'O PACTBOPEHUSI KOMITOHCHTOB.
3ananue 3. Yto 0011ero Mex1y 3BTEKTUUECKUM U EPUTEKTUYECKUM MPEBpaILeHUsIMNU ?
A) OHM ITPOTEKAIOT MPH MOCTOSIHHOM TeMIepaType;
b) B 000ux citydasix o0pa3yroTcsi FeTepOreHHbIE CTPYKTYPBI;
B) aBe ¢a3bl 06pazyrorcs 01THOBPEMEHHO.

3ananue 4. 'oMOreHu3alMOHHbIN OTKUT YCTPaHsET:

A) meperpes OT NpeAMIECTBYIONICH TEPMUIECKO 00pabOTKH;

b) mocnencTBus AEHAPUTHON JIMKBALIUY;

B) ocrarouHbie TUTEHHBIC HATTPSKESHHUSL.
3amanue 5. [Ipu nopexpuCTaITU3aIIMOHHOM OTKHUT€ TPOUCXOIUT:

A) epeKpuCTaIIN3aIus;

b) oOpa3oBaHne HOBBIX PABHOBECHBIX 3€PEH;

B) u3MeHeHue MI0THOCTH | pacipeesieHie 1eQeKToB B 1e(hOpMUPOBAHHOM

MeTaJue.

Tema 2. «Teopusi TepmMuueckoii 00padoTKM»
3ananue 1. C yBennueHHeM BpEMEHHU OT)KUTa U CTENEeHH JedopMaluu Ipu o0paboTKe J1aBIeHUEM,
TeMIepaTypa Hauaja peKpucTaIN3aluu:
A) moHuxaercs;
b) nosslmaercs;
B) He usmensercs.
3amanne 2. OTKHUT BTOPOTO pojia OCHOBAH Ha UCIOJIb30BAHUU:
A) caBUroBbIX (Pa30BBIX MPEBPALLCHUH;
b) HopMmanbHBIX (Pa30BBIX MpEBpalllEHUH;
B) pexpucTann3anoHHbIX TPOLECCOB.
3amanwue 3. JIeMCTBUTEIHHOE 3€PHO MOTYYaeTCs B Pe3yybTaTe:
A) HarpeBa TeXHOJOTMYeCKOH MpoObl B CTAHJAPTHBIX YCIOBUSAX;
b) xpucrannuzamnus;
B) oneparun repmudeckoit 00paboTKH.
3ananue 4. C yBeIMUYEHUEM CTENIEHU NEPEOXIIAKICHNS ayCTEHUTA MEXKIUIACTUYHOE PACCTOSHHAE B
NEPIIUTE:
A) yMeHbl1aeTCH;
b) yBenuuuBaercs;
B) ne uszmensercs.
3ananue 5. beliHUTHOE MpeBpalleHNEe OCHOBAHO HA UCIIOJIb30BAHUH:
A) cBUTOBBIX (pa30BBIX MPEBPAIICHUI;
b) HOpManbHBIX (ha30BBIX MPEBpAIIECHU;
B) HOpManbHBIX U CABUTOBBIX (ha30BbIX MPEBPALICHHH.

Tema 3. «Tepmuueckoii 00padoTKN KOHCTPYKIMOHHBIX CTaJIei»
3ananue 1. 30TepMudeckoMy OTKUTY MOJABEPTakOT:



A) cnutky;

b) nmokoBku 60JBIIUX pa3MEpPOB;

B) 3aroroBk# HEOOIBIIUX PA3MEPOB.
3ananue 2. JI0ABTEKTOUIHBIE YTIEPOAUCTBIE CTAIH MPU TOJTHOM OTKUTE HArPEeBaOT 110
TEMIIEPaTypHhI:

A) torx = Ac1 + (20 - 40)C,

B) torx = Acs + (20 - 40) C;

B) AC3 > Torx > ACI.
3ananue 3. 3a9BTEKTOMAHbIC YIIIEPOJUCTBIE CTAU MPU CPEPOUTU3UPYIONIEM OTKUTE HATPEBAIOT
JI0 TEMIEPATYPHI:

A) torx = Ac1 + (20 - 40) C;

B) torx = ACT + (20 - 40)C,

B) Acs + (20 - 40) C.
3ananue 4. TemnepaTypa 3aKkajiky JOIBTEKTOUIHBIX YIJIEPOIUCTHIX CTaNCH:

A) t;= Acs + (30 - 50) C;

B) t; = Ac1 + (30 - 50) C;

B) Aci< ts< Acs.

3aHaHI/Ie 5. TeMHepaTypa 3aKaJIKu 3a3BTCKTOUAHBIX YTJICPOANUCTBIX cTajei:
A) ts = Acr + (30 = SO)C,
B) t: = Ac1+ (30 - 50) C;
B) t: = ACT + (100 - 150)C

Tema 4. «Tepmu4eckoii 00padoTKM HHCTPYMEHTAJBHBIX CTAJICI
3ananue 1. MaTepBan 3akaqouHblx Temneparyp ais ctanu Y 11A:
A) Ae+(30-50)°C,
B) Ac1+(30-50)°C,
B) A+(100-150)°C
3ananue 2. TBepIOCTh MapTEHCUTA C YBEIIMUEHUEM COJICPKAHUS YIIIepo/ia B CTaJIu:
A) yBennuuBaercs;
b) ne u3mensercs;
B) ymenbaercs.
3ananue 3. J{ns 3akanku pexxyIiero MHCTpyMeHTa u3 ctainu P18 BeiOpana 3akanodHas cpena:
A) MHHEpanbHOE Macio,
b) 10-% Bonusrit pactBop NaOH,
B) Bona.
3ananue 4. IHTepBan 3akajlouHbIX TeMneparyp ais crtaiu S0:
A) Aci1+ (30-50)C,
B) Acs+ (30 - 50) C,
B) Aci<t; < Acs.
3amanue 5. CoxpassfoTcs TU Ne()eKThl KPUCTAUIMYECKOTO CTPOCHHUs ayCTEHUTa B MapTEHCUTE
MOCJIE 3aKaJKU CTaau?
A) na;
b) ner;
B) na, HO TOJNBKO MOBEPXHOCTHBIE IE(hEKTHI.

Tema 5. «TepMuyeckoii 00paéoTKM YYTyHOB »
3aganue 1. Dnementsl C, Si, Al mpu oTxUre 4yryHoB:
A) 3aTpyIHSIOT MpoLece rpapUTU3alLNY;
b) ciocoOcTBYeT mponeccy rpaduTuzanuu;
B) He oka3pIBalOT 3aMETHOTO BIMSHUS HA IPOLIECC rpaduTu3aum.
3amanwue 2. Kakoil 4yryH moJIyauTcsl mociie OTKura 6emoro yyryna?
A) cepblii;



b) xoBkwif;
B) BBICOKOTTPOYHBIIA.
3amanue 3. MOXHO JM OT)KHTOM YBEIIMYUTHh KOJIHYECTBO MEPIUTA B (EPPUTO-TICPIUTHOM CEPOM
yyryHe?
A) na;
b) Her;
B) na, HO OH yXe He OyIeT cepbIM.
3amanue 4. MOKHO JIM IEPIAUTHBIN CEpPhIi YyT'yH ITyTEM OTXKUTA IPEBPATUTH B (DEPPUTHBIN?
A) na;
b) ner;
B) nepnut npeBparutcs B pepput, HO YYyT'yH CEPBIM yXKe HE OyIeT.
3ananue 5. MOKHO JIM OTXKUTOM MIPEBPATUTH CEPbIN YYT'YH B BBICOKOIIPOYHBIN?
A) na;
b) ner;
B) na, HO ¢ U3BMEHEHUEM CTPYKTYpbl METAININYECKON OCHOBBI.

Tema 6. «TepMoMexannveckasi U XMMHKO-TepMHUYecKasi 00padoTka crajeii»
3ananue 1. [Touemy TMO He HaxOIUT MIMPOKOTO MPUMEHEHHUS MpH 00paboTKe JeTalneil CloKHOI
dbopMmbI?
A) OHa UCTIONB3YETCS TOJNBKO JUISI HHCTPYMEHTAIIBHBIX CTaJIeH;
b) ona GyaronpusaTCTBYeT 3apOXKACHUIO TPEIIUH Y KOHLIEHTPATOB HAPSKEHUS;
B) 3atpynnena nnactuueckas nedopmanus AeTaieil ciokHON GOopMBblL.
3ananue 2. Bozmoxno i nposeaenue TMO B manoyrneponuctoix cranei (C<0,2%)?
A) HeT, T.K. 3aKaJKy Ha MapTEHCHUT MOCJe MIACTUYEeCKON nedopManuu mpo BOAST TOJIBKO
JUISL CPeJIHE- U BBICOKOYTJIEPOJUCTBIX CTaJIEH;
b) Bo3moxHO, HO 3¢ dekTa He OyeT;
B) Bo3Mo2kHO, 1 mmpoko ucnonb3yercs TMO s Takux cranei.

3amanwue 3. Kakyto TO BbI BIOCpUTE AJIs JeTaNIEH, padOTAIOMKMX BO BIAYKHOM KJIMMaTe?
A) MOBEPXHOCTHAS 3aKaJKa;
b) uemenrtanus;
B) xpomupoBanue.
3amanne 4. Kakoii Bug XTO BwI mpenmnodrere it oOpaOOTKU HAIMpPaBISIOMIUX HUTOK TKAIKUX
CTaHKOB?
A) leMeHTaluIo;
b) azotupoBanue;
B) 6opupoBanue.
3ananue 5. [loueMmy cpeiHEYTIIEpOAUCTHIE CTAIH HE MOBEPratoT IEMEHTalun?
A) sddexT ynpouHeHHS TOBEPXHOCTH HE3HAYNTETHHBIN;
b) mocne nemenTanuu u 3aKaaky eHTpaIbHAas YaCTh JIETAIN HE COXPAHSET BA3KOCTb;
B) npornecc neMeHTanuu 3aTpyaHeH.

Kpurepum ouenku:
- OIICHKA «3aUTEHO» BBICTABIISETCS, €CIM CTYACHT OTBETHUT MPaBUIBHO HE MeHee yeM Ha 50 %
BOIIPOCOB;
- OIICHKAa «HE 3aYT€HO» BBICTABISIETCS, €CIU CTYIEHT OTBETHT IMpaBHIbHO MeHee deM Ha 50 %
BOIIPOCOB.

Tembl NMCbMEHHBIX Pa00OT

[TucbmMeHHbIe PabOTHI HE MPETYCMOTPEHBI



7.3. OueHo4Hble cpeacTBa AJs NPOMEKYTOYHOI aTTeCTALUMH O UTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 7

No Bomnpocsl k 3auery

|

Kiaccudukarus Bus10B TepMuyeckoil 00padoTKu

N

TpeboBanus, MPEbSBISIEMbIC K  CTPYKType  cTajieut co CTOPOHBI
AKCIUTyaTallMOHHBIX CBOMCTB M3EIUI

OTxur nepBoro poaa

OTxur JJI CHATHA HaHpH)KeHI/Iﬁ

DaKTOphl, CTUMYJIUPYIONINE pa3pabOTKy HOBBIX BUJIOB TEPMUUYECKONU 00pabOTKU

KpI/ICTaJ'IJ'II/ISaHI/IOHHHﬁ OTXKHUT

133791031 HpeBpaH_IeHI/II‘/'I B TBCPAOM COCTOSHHNU, UX IMIPUHIOHUIINAJIBHBIC Pa3JINYNA

OO |NO|P~Ww

Ponbp Tepmuueckoit 0OpaOOTKM B IUKIE MPOM3BOACTBA MAaIIMHOCTPOUTEIBbHOMN
IPOAYKIUHU

10 | M3mMeHEeHHE CTPYKTYpBI, CYOCTPYKTYpPhl i CBOWCTB MIPH XOJIOJHOW TUIACTHYECKOM
nedopmanuu

11 OTI[BIX, IMOJIMTOHU3alHA, pPCKPUCTAJIIN3alHA «Ha MCCTC»

12 | IlepBuunasi, cobupaTtenbHasi 1 BTOPUYHAS PEKPUCTAILTU3AIINS

13 W3MeHenne CTpyKTypbl U CBOMCTB MPH PEKPUCTALTUZALNOHHOM OTKUTE

14 | JIuarpaMMbl peKpUCTaUIM3alUN

15 | Kputnueckas crenens aedopmarnun. Tekcrypa nedhopmaiiv 1 peKpucTaIIN3aluu

16 | AHu3oTpoOmuUs CBOMCTB CTasIel

17 JlopexprcTaiuin3aliMOHHBIN CMSITYAOIIANA U YIIPOUYHSFOIIUNA OTKUT

18 | Bribop pexnma peKpuCTaNIU3aIMOHHOTO OT)KHUTa

19 | IlpakTuka peKpUCTAIITU3AIIMOHHOTO OTKHTa

20 N3mMeHeHne CTPYKTypbl W CBOMCTB YIJIEPOJMCTBIX CTAJEH MOJA BO3JEUCTBHEM
pa3Iu4HbIX PaKTOPOB

21 | JlerupoBanue u TepMudeckas 00paboTKa KOHCTPYKIIMOHHBIX CTalel

22 | JlermpoBaHue u TepMuyueckas 00pab0oTKa HHCTPYMEHTAIbHBIX CTaIeH

23 | JlerupoBanue u TepmMuyeckas 00paboTka KOPPO3ZMOHHO-CTOMKHX CTaJlel

24 | JlermpoBaHue u TepMHueckas 00paboTKa KapOIPOYHbIX CTaJIeH U CIIJIABOB

25 | OcoOGeHHOCTH JIETUPOBAHUSI BBICOKOIPOYHbBIX, KOPPO3HOHHO-CTOMKHX CTaJIel

26 | Biugnue pasznuyHblx (AKTOPOB (CKOPOCTh HarpeBa, HCXOJHOE COCTOSIHHE,
JIETUPOBAHUE U T.Jl.) HA KHHETUKY ayCTEHUTHU3AI[UU

27 | PactBopenue kapOUJOB M TOMOI€HU3AIMsl AYCTCHUTA

28 | ®a3oBblil HaKJIeN U PEKPUCTAIUIN3AIMS AYCTCHUTA

29 | BausHue pa3nuyHbIX (PaKTOPOB HA POCT AYCTEHUTHOTO 3epHa

30 | IleperpeB u mepekor CTAIH

31 | Meronpbl BBISIBICHHS ayCTEHUTHOTO 3€pHA

32 HauanpHoe, nelicTBUTEILHOE U HACJIEICTBEHHOE 3€PHO B CTAJIH

33 | BausiHue — TexHoiorMueckux — (aKTOpOB  HAa  KMHETUKY  ayCTEHUTUTHOTO
MIpeBpalieHus




34

[IposiBneHne CTPYKTYpHOW HACJIEICTBEHHOCTH MPU TEPMHUYECKOH 00paboTKe
cTajien

35 | Mexanm3m u KkuHETHKAa AU((PY3MOHHOTO pacmana ayCTeHHWTa MPH OXJIAKICHUU
crajen

36 | OcoOeHHOCTH MpEeBpalIeHNs ayCTEHUTA B JIETHPOBAHHBIX CTAJISIX

37 | SIBneHue CTPYKTYpHON HACJIECTBEHHOCTH B CTAJIAX

38 | BumsHME UCXOIHOTO COCTOSIHUSA CTaIy HA KWHETUKY ayCTEHUTHOTO IIPEBPAICHUS

39 | Mexanu3M u KuHeTHKA AU PY3MOHHOTO paciaja ayCTeHUTA MPHU OXJIAKICHUH.

40 | IlocTtpoeHne W aHanMM3 JUarpaMM pacmaja TEePEOXJIAXKACHHOTO ayCTEHUTAa B
M30TEPMHUECKUX YCIOBUSIX U IPU HEMPEPHIBHOM OXJIAKICHUU

41 | MexaHu3M NpeBpallleHHs ayCTEHUTA B MAPTEHCUT

42 | MexaHu3M yIIpOYHEHHUS MAapPTEHCUTA

43 | BausiHue pa3nuyHbIX (PaKTOPOB Ha 3aKATMBAEMOCTh U MPOKAIMBAEMOCTh CTajlel

44 | BO3HUKHOBEHHE OCTAaTOYHBIX HampsDKeHUW u aedopManuii mpu 3akaike Ha
MapTEHCUT

45 | BausHue TeMmepartypbl M IUIACTHYECKOM jaedopmanuu Ha MapTEHCUTHOE
MIpeBpallEHUE

46 | MexaHN3M MapTEHCUTHOTO MPEBPALCHHS

47 | KpucramioreoMeTpus NpeBpalieHHsi ayCTEHUTa B MAPTEHCUT

48 | MlHBapnaHTHOCTH TAOMTYCHOM TNIOCKOCTH MapTEHCHTA. ..

49 | Ilpupoja BBICOKOW NPOYHOCTH MApPTEHCUTA

50 | MuKpOCTpYKTYypa U CyOCTPYKTypa CIIJIaBOB, 3aKaJICHHBIX HA MAPTEHCUT

51 Kiaccudukaiiyss MapTeHCUTHBIX CTPYKTYP B CIIJIaBaX Ha OCHOBE jKeJie3a

52 | IlpeBpaiieHue OCTaTOYHOTO AYCTEHUTA B 3aKaJICHHBIX CTAJIAX

53 | O6paboTka X0JI0I0M 3aKaJICHHBIX CTajeh

54 | OGpaTuMOCTh MAPTEHCUTHOTO IPEBPALLIEHUS

95 TepMoymnpyroe paBHOBeCHE UCXOTHOM U MapTEHCUTHOH (a3

56 BriusiHne BHEIIHMX BO3/ICMCTBUI HA MAPTEHCUTHOE MTPEBPAICHUE

S/ MapTeHCUT HaPsDKEHHUsI ¥ MapTeHCUT JedopMaluu

58 | Crepxynpyrocts u 3¢ ekt 3anoMuHanus Gopmbl

59 | Kunernka MapTEeHCUTHOTO PEBPALEHUS: ATEPMUUECKOE, B3PhIBHOE U
M30TEPMHYECKOE ITPEBPALLCHUS

60 | M3meHeHune CBOWCTB MPU OTITYCKE CTaJIeH

61 | OGparumast u HeoOpaTUMas OTIYCKHAsI XPYNKOCTb U MEPbI €€ MPeTyNpeKICHH

62 | CTpyKTypHBIE IPEBpAIICHUS IPU OTIYCKE YIIIEPOAUCTHIX CTAJICH

63 | OcobeHHOCTH NpeBpaleHUI B CTANISX MPU OTITYCKE MO HANPSKEHUEM

64 | OOmias xapakTepHCTHKA MPOIECCOB OTIYCKa

65 | KapOumooOpa3oBaHue npu OTIIyCKE

66 | M3mMeHeHMe MeXaHUYECKUX CBOWMCTB CTajeil Mpu OTIyCKe

67 | OOume 3aKOHOMEPHOCTH MpOIlecca pacnaia MepechIeHHbIX TBEPABIX PACTBOPOB




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
7 3K3aMEeH [IpaBunbHbBIE U pa3BepHYTHIE

«OTJIMYHO»

OTBETHI Ha 3 Bompoca
9K3aMEHAIIMOHHOTO OnIeTa.

«XOpOoUIo»

[IpaBuibHBIE U pa3BepHYTHIE
OTBETHI HA 2 BOMpoOca
9K3aMEHALMOHHOr0 OMIeTa U
YaCTUYHBIA OTBET Ha 3-i BOMPOC.
JInGo HeroaHbIe OTBETH Ha 3
BOIIPOCA PK3aMEHAIIMOHHOTO
ourera.

«YAOBJICTBOPUTCIIBHO»

[TpaBuibHBIE OTBETHI HA 2
BOITPOCA IK3aMEHAIIMOHHOTO
ounera. JIubo Hanuume rpyobIx
o1MOOK IpHU OTBETE Ha 3 BoIpoca
9K3aMEHAIIMOHHOTO OMJIeTa.

«HEYHOOBJICTBOPUTCIIBHO»

[IpaBunbHBIE U pa3BEepHYTHIE
OTBETHI MEHEE, YeM Ha 2 BOIpoca
3K3aMEHALIMOHHOrO OWieTa.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P : 9BC
Marepuanosenenue : yueOnuk / C. U.
C. U. boronyxos, boroayxos, E. C. Ko3uk. — 2-e u3g. —
1 E. C. Ko3uk Mocksa : MamuHoctpoenue, 2020. — 504 YuacOmmx 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
MarepuanoBeeHUE U TEXHOJIOTHS
A.M. Anackun METANTUYECKUX, HEMETAJUTMUECKUX U IbC
2 o T ’ YyeOHuk 2017 "ZNANIUM.
A.H. KpacHoBckwuii KOMITO3UIIMOHHBIX MAaTEPUAIIOB COM"
[DexkTpoHHBIH pecypc]
IL. A. Borbipes, Marepuanosenenue : yueoHoe mocoodue / /1.
C. B. Jasbiios A. boansipes, C. B. [laBbiios, JI. U.
3 . 7108, [TomnoBa, M. H. TropskoB. — Bororna : Y4eOHoe mocodue 2020 OBC Jlanb
JI. 1. Ilonoga,
M. H. TIODEKOB Wndpa-Uuxenepus, 2020. — 424 c. —
$ . HOpRRO ISBN 978-5-9729-0417-4.
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE Koz:q:}c;l;[o B
Ne nocodoue, yueoOHo- y
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus OndamoTexe /
n/n MeTOAUYECKOe mocodue,
EPAKTHEYM, Ip.) HaumenoBanmue
P > AP 3BC
1 | O.A. Macanckwii MarepuanoBeieHHe U TEXHOJIOTHH Y4debHOe mocobue 2015 3BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepHUasIoB [ DJIEKTPOHHBIHN pecypc] COM"




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
HpPAKTHEYM, Ip.) HaunMeHoBaHHe
P » AP 3BC
B.II. Imutpenko, H.b. MarepuanoseieHHE B MAIIMHOCTPOCHUH . IbC
2 ’ YuyebHoe mmocodue 2016 ZNANIUM.

MamnyiinioBa

[DnexTpoHHbIN pecypc]

comMm"




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CIPABOYHBIX

CHUCTEM

e «BeCTHHK MarHMUTOrOPCKOTO TOCYAapPCTBEHHOTO TEXHHYECKOrO YHHBepcuTeTa um. I.U.
Hocogay, http://vestnik.magtu.ru

e «Becrnuk CaMapcKOro TOCYIApCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnomorus meramios» http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaib» hitp://www.j-pm.ru

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHun st

Ne Hanmenosanue IO PexkBU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeNCcTBUS — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JEeNCTBUS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JIEUCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management Ne 1489  or  28.12.2022-n0

30.06.2023 BKIIOUUTEIBLHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA

06pa30BaTeJ’leOFO npoumecca mo JTMCHUMIJIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBE/ICHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/m | NpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00y4yarmuxcs (HoMep ayAUTOPHH)
Komnbrotepnsiit knacc. YueOHast aynutopus | CTOABl yu€HHUYECKHE JBYXMECTHbIE
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOIO TUIA. | CTOJIbl YUEHUYECKE, CTOJ KOMITbIOTEPHBIN,
VYuebHas ayauTopus AN TpOBEAEHUS | cTosl  mpenonaaBatensckui, IIK mocka
3aHATHH CEMHHApPCKOTO THUMA. Y4eOHas | TPEXCEKIMOHHAs ayJIuTOpHas (MesoBas),
ayaMTOpusl JUIs TPOBENCHMs JIAOOPATOPHBIX | CTy  MPENoJaBaTeNbCKUH,  MPOEKTOP
1 pabot. YuebHasi ayauTOpHsl A KypCOBOTO | MYJbTUMEAUWHBIN ,9KpaH Ui MPOEKTOpa,

MPOEKTUPOBAaHMs  (BBITIOJHEHHsS] KYPCOBBIX | TyMOa BBIKaTHAS.
pabot). YueOHast ayauTopust Tl TPOBEACHHUS
T'pYIIIOBBIX )41 HHAUBUAYAJIbHBIX
KOHCYNbTallUi  YdeOHas ayauTopusi IJis
IMPOBCACHUA 3aHSATUN TCKYIICTO KOHTPOJISL U
MPOMEKyTOUHOM aTTectanuu.E-214



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOopPuil, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
JlabopaTopus "TepmoobpaboTKa CTOJIbl yUEHHYECKUE JIByXMECTHBIE ,
MarepuaioB" YueOHas ayquTopust s CTYJIbSl YYEHUUYECKUE , JOCKA aAyUTOPHAs
o | mpoBeseHus nabopaTopHbix padot E-105 (menoBas), mkadwl I Y9eOHBIX
nocoOui, CToJIbI TabOpaTopHbIE,
MUKPOCKOII METaJIorpapuuecKuii, 1T
CHJIOBOU
[Tomemenue st camocToATeabHOU paboThl | CTOJBI YUEHUYECKHE, CTY/bs
3 | obyuarommxcs [-401 yuenmnueckue, I[IK ¢ BbIxomom B ceTh
WNuTepuer
[Tomemenue mmst camocTosITeNbHOU PaboThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs J[-409 MIPENo1aBaTeIbCKU-, CTYT
MIPENO0/IaBaTeIIbCKUM, TIEPEABUKHAS JIOCKA,
4 9KpaH, mporeccop, IPOEKTOP,

KOMITBIOTEPHBIE CTOJIBI, KOMITBIOTEPHI IS
CTYJICHTOB C BBIXOJIOM B CETh HHTEPHET,
KOMITBIOTEP MPerogaBaTesl.
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