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1. eab 0CBOEHHS THCIMILINHBI

HCJ'II) OCBOCHUA JUCHUILNIMHBI — OCBOUTH IIPUHOUIIBI W COBPEMCHHBIC TCXHOJIOTHU
MOJCIUPOBAHUA CTPYKTYPhI U CBOMCTB CIIJIaBOB IIyTeM TepMquCKOﬁ O6pa6OTKI/I, OCHOBBIBaACh Ha
3HaHHAX (1)a3OBBIX npeBpameHm“I, IMPOTCKAOIIMX IIPU HAIrpCBC U OXJIAKIACHUU.

2. Mecto aucuunjunsl B crpykrype OIIOIT BO

JucuumivHel M NpPaKTUKH, HAa OCBOCHMH KOTOPBIX OasupyeTcs AaHHAs AUCLUILIMHA!
Ouzuka», «Xumusa», «Marepuanoenenne u  TKM», «TexHonorus KOHCTPYKIMOHHBIX
MaTepuaioB», «Pa30Bble paBHOBECUS M CTPYKTypooOpa3zoBaHHE», «JleeKThl KpUCTAIINYECKOTO
CTpo€HHS W (PU3MKAa MPOYHOCTH MU IIACTUUHOCTHU», «Jle(eKThl KpPUCTAIUIMUYECKOIO CTPOCHUS,
«®Du3uKa NPOYHOCTHU U IUIACTUYHOCTU», «MaTepranoBeleHHe IEPCIEKTUBHBIX MAaTEPUATIOBY.

JIMCUMIUTMHBI U TIPAKTUKH, I KOTOPHIX OCBOCHUE MAHHOM MUCIMIUTMHBI HEOOXOIUMO KaK
npemecTByromnee:. «MeTolbl  HWCCIICAOBAaHUS, KOHTPOJII W HUCHBITAHUS  MaTepHajoB»,
«MeTalulMyecKie W HEMETAUTHYECKHE MaTepHaibl», MPAKTHKH, B TOM YHCIE HAaydHO—
uccnenosarenbckas padora (HUP), BKP.

3. Ilnanupyembie pe3yJbTAThl 00y4eHHUsI

HNuagukaropbl
dopmupyembie U
AOCTUKEHU S
KOHTPOJINpyeMble . I[Inanupyembie pe3yabTaThl
KOMIIeTEeHI[U U KoMneTerimH o0y4eHust
(K01 ¥ HANMEHOBAHHE) (xon n
HaMMEHOBAHHE)
(TTK-9) roToBHOCTHIO - 3HaTh: TEXHOJOTHYECKHUE ITPOLECCHI
y4acTBOBAaTh B pa3pabOTKe MIPOU3BOJICTBA U 0OPaOOTKH
TEXHOJIOTMYECKUX MPOLIECCOB MOKPBITUH, MaTepHAJIOB U U3AETIUI
IIPOU3BOJICTBA U 00pabOTKU U3 HUX, CUCTEM YIPABIICHUS
MOKPBITUH, MaTepuaioB U TEXHOJIOTMYECKMMH MTPOLIecCaMu
W3JIeIIUN U3 HUX, CUCTEM YMeTh: pa3pabaTsiBaTh
yIpaBJIeHUs TEXHOJIOTMYECKHE MTPOLIECCHI
TEXHOJIOTUYECKUMHU NPOM3BOJICTBA U 00PabOTKU
[poLeccaMu IIOKPBITUH, MATEPUAIIOB U U3JEIHUI
U3 HUX, CUCTEM YIIPABJICHUS
TEXHOJIOTMYECKHMH ITPOLIeCCaMu
Brnaners: HaBbIKaMH B pa3paboTKe
TEXHOJOTUYECKUX MPOIECCOB
MIPOU3BOJICTBA U 0OPabOTKH
MOKPBITUM, MATEPUAJIOB U U3ACIIUI
U3 HUX, CUCTEM YIPAaBIICHUS
TEXHOJOTHYECKHMH MPOLieccaMu




4. CTpyKTYypa U cofiepKaHue TUCHUTIIHHBI

®opMBI TEKyLIEro

Bun . KOHTPOJIs
o )
Monyan HaunmenoBanue TeM 3aHATHII HUnrepakTun
yueOHoii . Cemectp |O0beMm, .| Bamasl (HamMeHOBaHHe
(pa3nen) (yueGHoii padoThI) q,
paﬁon,l OLCHOYHOI'0
cpeacTBa)
Jlex.1 ®Da30BbIe MPEBPANECHHUs B TBEPIOM COCTOSHUU KaK 7 2 - 2 Omnpoc
OCHOBBI TEPMHYECKON 00pabOTKH METaIOB 1 CITABOB
Cas3p JIC ¢ Tepmudeckoii 06pabOTKOI CIITaBOB.
Knaccudpuxanus suno TO. Texnonornueckne
napameTps! TO 1 BIHUSHNE HA HUX PA3TUYHBIX
takropoB
Jlex 2 BuusiHue erupyonmx 2J1eMeHToB Ha (hazoBbie 7 2 Ompoc
npeBpaieHus B craysix. Kinaccudukaims JID mo
B3aMMOJICHCTBHIO C XKEJIE30M U YITIEPOJIOM.
JIP1 AHanm3 CTpyKTypoooOpa3oBaHus CTalei npu 7 2 10 2 3amura JIP, TecT
MCUICHHOM OXJIAXKICHUH.
Jlex.3 VHTepMeTalIn/bl B ISTHPOBAHHBIX CTAIAX. BinsHue 7 2 - Ompoc
JID Ha paBHOBecHbIe cocTaBbl (a3. Kimaccudukars
JIETHPOBAHHBIX CTaJIel 110 CTPYKTYPE B PABHOBECHOM
COCTOSIHHH.
Jlex.4 TIpoueccsl, poucxofsiye npu Harpese craiu 1o Al. 7 2 Ompoc
Kunernka 00pa3oBaHus ayCTeHHTa LIPU HarpeBe.
J1a6 2 Pacuer BpeMeHH BBIIEPXKKH CTaJei Ipu 7 2 12 3amuta JIP, TecT
ayCTEHH3ALMH.
Jlex.5 BrusiHue nerupyronmx 21eMeHTOB Ha 00pa3oBaHHUe 7 2 Omnpoc
aycTeHuTa. PocT ayCTEHHTHOrO 3epHa IIpH HarpeBe.
Jlex 6 Kuneruka 06pa3oBaHus H30bITOYHEIX CTPYKTYPHBIX 2 Omnpoc
COCTaBJIAIOIIMX U 3BTEKTOU/A B cTansax. OOpazosaHue
AHOMAJIbHBIX CTPYKTYP.
JIP 3 CpaBHHUTENIbHBIH aHATN3 U30TEPMHYECKHX 1 7 2 12 3amura JIP

TEPMOKMHETHYECKHX JHarpaMM pacrajia ayCTeHHUTa.




®opMBbI TeKyLIEro

Bug . KOHTPOJISI
Monayab . HaumeHoBaHHe TeM 3aHATHII HHTepakTHB,
yueOHoi . Cemectp |O0bem, u.| Baabl (HauMeHOBaHUe
(pasnen) (y4eoHoii paGoTnI) q,
paboTsl OIICHOYHOI 0
cpencTBa)

Jlex.7 BiusiHue nerupylonmx 3J1eMeHTOB Ha 7 2 - Omnpoc
uddy3uonnslit pacnaj aycrenura. Omkury 1-ro
pozna. Ha3snaueHue, TEXHOIOIUYECKHE APAMETPBI.
JIoCTOMHCTBA U HEJIOCTATKH.

JIek.6 MexaHn4eCcKre 1 TEXHOJIOTHYECKHE CBOMCTBA 7 2 - Ol'IpOC
(eppuTO-TIEPIUTHBIX CTPYKTYp U eppHTO-
HOEMEHTUTHBIX cMmecei. OT)KH]'P] 2']'() pona.
Ha3HanHHC, TEXHOJIOTUIECKHUE MTapaMETPhI.
HaTeHTPlpDBaHI/IC, OTXKHUT JUTA IPEYTIIPEKICHUSA
(nokenooOpa3zoBaHusL.

J1a6.4 Ornpernenenne HHTEPBaia OTKUTHEMOCTH JUIS CTaId 7 2 10 2 3amuTa paboThl, TECT
[IIX15CT sKCrepHMMEHTATBHBIM MyTeM

Jlex.7 Omxur 9yryHoB. OTXKHT IBETHBIX METAIUIOB 1 7 2 - Omnpoc
CILIABOB

JIex.8 TepMmonrHaMuuecKie 3aKOHOMEPHOCTH 7 2 - 2 Onpoc
MapTeHCHUTHBIX TIpeBpamieHuid. ITpsimMoe u odpaTHOe
MapTeHCUTHBIC NpeBpamieHus. TepmMoynpyroe
paBHOBecHe. Mop(hoIornyeKne THIIEI MapTEHCUTA B
CTajsx.

J1a6 5 Amnanus 1eeKToB CTPYKTYpbI CTalIei U BHIOOD 7 2 12 3amuta JIP, TecT
OT)KHI'OB, YCTPAHSIOIIUX JAQHHbIC 1€(EKTHI.
Ha3sHadyeHue TeXHOJIOIMYECKHUX T1apaMEeTPOB.
TIpomesxyrouHas aTTecTarus 0,35

Jlex.9 Kunernka MapTeHCUTHBIX NpeBpaleHuii. Bansanne 7 2 - Omnpoc

Ppa3nu4HEIX GAKTOPOB HA MAPTEHCHTHOE
TpeBpaleHHe.




®opMBbI TeKyLIEro

Bug . KOHTPOJISI
Monayab . HaumeHoBaHHe TeM 3aHATHII HHTepakTHB,
yueOHoi . Cemectp |O0bem, u.| Baabl (HauMeHOBaHUe
(pasnen) (y4eoHoii paGoTnI) q,
padoTsI OIICHOYHOI 0
cpeacTBa)
JIek.10 Beiinnthoe npespartenue. Biusuue JID na 7 2 - Omnpoc
NPOMEKYTOUHOE npeBpatieHue . CBoiicTBa
OeliHUTHBIX cMeceil. [IpeBpaliieHus B cTasx Ipu
HEINPEPbIBHOM OXJIAKICHUM.
J1a6.6 Pacuer kpuTHUYECKOI CKOPOCTH 3aKaJIKH 110 7 2 10 2 3ammTa paboThl
TEPMOKHHETHYECKHM JIHarpaMMaM pacriajia aycre-
HuTa. Be6op pexxumo TO Ha 3ajaHHYIO TBEPIOCTH
Jlex.11 3akaJIMBaeMOCTb U MPOKAIMBAEMOCTb CTANH. BinsiHue 7 2 - Omnpoc
JIETUPYIOLIUX DJIEMEHTOB Ha IPOKAIUBACMOCTb CTalId
Jlex.12 Crioco0bI 3aKanku. [10BepXHOCTHASI 3aKajlKa CTAIH. 7 2 - Onpoc
3aKaJika C IIaBJIeHHEM TIOBEPXHOCTH.
KJTaCCH(bHKaHHﬂ JISTUPOBAHHBIX cTajei mno CTPYKTYype
B HOPMAJIM30BAHHOM COCTOSTHUH.
JIa6.7 Br160p cTanm 1o 3aJaHHBIM IPOYHOCTH H 7 2 12 2 3amura JIP, TecT
npokanauBaeMocTH. Ha3HaueHne pekMMOB 3aKalkd 1
OTITyCKa, 00ECTICYMBAIONINX 3aJJaHHYIO IPOYHOCT U
BA3KOCTb.
JIex.13 IIpeBpalleHus B cTaisix npu oTiycke. M3mMenenue 7 2 Omnpoc
MEXaHWYECKUX CBOMCTB NpH oTIycke.. BiusHue JID
Ha (ha3oBbIe MPeBpaIeHust Ipu otrycke. Dpdexr
BTOPUYHOI'O TBEPAEHHUS. XPYNKOCTh OTIIYLEHHBIX
crasell. Bujibl XpyNKOCTH, CIOCOOBI yCTPAaHCHHUSL.
Jlex 14 Crapenue. Vi3MeHeHHe CTPYKTYpHI U CBOHCTB CILIABOB 7 2 Omnpoc
NIPU CTAPEHHUH
J1a6 8 Tepmudeckast 06paboTKa ObICTPOPEKYIIHX CTATICH. 7 2 12 2 3amuta JIP, TecT
Jlex.15 TMO, cymuoctH, BUabl HazHadeHne. TMO 7 2 - Onpoc
CTapeIOIIUX CIIABOB U CTATN
JIek.16 XTO. Pa3noBuanoctn XTO, TexHOMOrHYECKHE 7 2 - Omnpoc

TapaMeTpsbl, JOCTOMHCTBA U HEOCTATKH.




®opMBbI TeKyLIEro

Bug . KOHTPOJISI
. )
Moayas HaumeHoBaHue TeM 3aHATHI HnTepakTuB
yueOHoi . Cemectp |O0bem, u.| Baabl (HauMeHOBaHUe
(pasnen) (y4eoHoii paGoTnI) q,
paboTsl OIICHOYHOI 0
cpeacTBa)
CP " , 7 60
3y4EHHE CIIEHHUAILHON IUTEPaTyphl, U3Y4ECHUE MaTe-
pHaa 1o JEeKUUsM, IIOArOTOBKA K Ja00paToOpHbIM pa-
6oraM, 0ohOpMIICHHE OTYETOB.
KouTtposs |Iloaroroska k sx3ameny 7 35,65
Tlocemaemocts 7 10
Utoroseiii | TecTupoBaHue B LIEHTPE TECTUPOBAHUS 7 100
TecT
Hroro:| 144 (100+100)/2

Cxema pacuera utorooro oasuia: (Tekymuii peiiTunr (6aisl 3a JIP + nocemaemocts) + Pe3yJbTaT HTOroBOro TecTUpoBanus)/2




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu peanuzanyu JTaHHOW JUCIUILTUHBI UCTIOTIB3YIOTCS CIIEAYIONNE TEXHOIOTUHU:

TeXHOJOTHsI TPAAUIIMOHHOTO O0YYCHHS — MpeIaracT TPAIUIIMOHHYIO MOCIEI0BATEILHOCTD
M3yYEHHUs HOBOTO MaTepHralia B BUJC JICKIUI U JIA0OPaTOPHBIX padoT.

WNupopManMoOHHBIE TEXHOJOTHH — TPEIaraloT HCIOJIb30BAHHE KOMIIBIOTEpAa BO BpeMs
MPOBEJICHUS 3aHATHH, HAPUMEp, BU3yaJbHBIC JICKIIMK C HUCIOJb30BAHHUEM IPE3CHTAI[MOHHOTO
MeTo/1a O0yYeHHS.

WHTepakTHBHBIC TEXHOJIOTHH — IMPEJIaraloT JUAIOrOBOE OO0yYeHHEe, B XOJE KOTOPOTo
OCYIIECTBIISACTCS B3aUMOJICHCTBHE MEXK Y CTYICHTOM H IPETIOIaBaTeNIeM, JTHO0 MEX/Ty CTyICHTaAMH.
Hcnosib30Banne MeTo1a O0yYCHHSI KMO3TOBOM MITYPM», MCIIOJIL30BAaHUE 3JIEMEHTOB MPOOJIEMHOTO
oOydeHUs: B BUJEC HAJIMYUS BOIPOCOB MPOOJIEMHOr0 XapakTepa B JaOOpaTOpHBIX padoTax U
TpeOOBaHUM aHAIN3a TIOJYYEHHBIX PE3YJIBTATOB C MOCIEAYIOIIMM BBIBOJIOM IO IKCIIEPUMEHTATBHBIM
)41 pvaCTHBIM JTAHHBIM.

6. MeToauyecKue yKa3aHusi M0 OCBOEHHIO IHCHHIIHHBI

YyeOHast IesITeNbHOCTh CTYJCHTA B IPOLIECCE U3YUCHUS TUCIUTUIUHBI « Te0opus U TEXHOIOTUs
TEPMHUUECKON 00pabOTKI» COCTOUT U3 KOHTAKTHOM «OH-JaiH» (HopMbI paboTHI ¢ pernojaBaTeneM B
U CaMOCTOATENIbHON paboThl. (7S yCcHemrHoro OCBOCHMS AMCUUIUIMHBI SIBISETCS 00S3aTeIbHBIM
MOCeIIeHUe JIEKIUH U Tab0paTOPHBIX 3aHATHI U UHBIX (opM pabOTHI.

[Ipu BBIIOJNIHEHMH J1aOOpaTOPHBIX paboT wucnosb3yroTcs MY: I.B. Kuesmos, M.A.
Bwiboitmuk, H.A. Knesnosa, JI.W. IlomoBa. JlaGopaTopHblii TpPakTUKyM IO KypCy
«MarepuanoBecHUE» Il TEXHUYECKUX HANPABJICHUH OATOTOBKH O0akanaBpoB. - Tomesarru: TI'Y,
2018.- 224 c.

Kaxnas n3 maGopaTopHBIX pabOT 3aBEpIIACTCS BBHIMOJIHEHUEM TECTa, KOTOPBIA MO3BOJISET
CTYJEHTY OLICHUTh YPOBEHB OBJIA/ICHUS N3y4a€MON TEMOM.

[Io oxoHYaHWIO W3y4YEHUS AWCIHUIUIMHBI MPOBOJUTCS TECTHPOBAHHE B KOMIIBIOTEPHOM
KJIacce.

CamocTosiTenpHas paboTa CTYJACHTOB 10 JTUCIUIUIMHE HMEET 0c000e 3HAUYCHUE, TOCKOIBKY
MO3BOJISIET MIEPEUTH OT (POPMATBHOTO BBITIOTHEHUST OTPEICIIEHHBIX 3aJaHUi MPU TTACCHBHOW POJIU
CTYACHTA K TIO3HABATEIILHON aKTUBHOCTHU C (POPMHUPOBAHUEM COOCTBEHHOTO MHEHHUS TPU PEIICHUH
MOCTABJIEHHBIX MPOOJIEMHBIX BOIIPOCOB U 33/1a4.

CamocTosTenpHas paboTa CTYJCHTOB CIY)KUT MMOJTYYCHUIO HOBBIX 3HAHUMN, YIIOPSII0YCHHUIO U
YIIyOJIeHUIO UMEIOIIUXCS 3HAaHUH, popMHUpOBaHHIO MPOGECCHOHATBHBIX HABHIKOB M YMEHUI.

7. OnleHOYHbBIE CpecTBa

7.1. IlIaciopT OLIEHOYHBIX CPEICTB

Cemectp Koa xoHTpo/mMpyemoi KoMIeTeH U HaumenoBanue
(n1m ee YacTH) OIIeHOYHOI0 CpeICcTBa
7 [1K-9 TecroBrlie 3aganus Ne 1-51
Bomnpocs! k 3x3ameny Ne 1-58

7.2. TunoBble 3alaHusl UJIH UHBIE MaTepUuaJbl, H606X0)1HMI)Ie AJISl TEKYIEro KOHTPOJIsA

7.2.1 Tecrbl




Tumnosoii(bie) mpumep(bl) 3a1aHusi(1ii)

Tema 1. «@a30Bble NpeBpaLieHUs] B TBEPAOM COCTOSTHUM»
3aganue 1. Kakue mpuauHBI MOTYT BBI3BaTh (Pa30BBIE MPEBPALICHUS B TBEPIOM COCTOSTHUH?
A) nonuMopQHbIe PEBPAIICHHs B OJJHOM U3 KOMIIOHCHTOB;
b) nsMeHeHune nepro/ia pereTKy Py OXJIaXKICHUH CILJIaBa,;
B) n3meHeHne B3aMMHOTO PaCTBOPECHUSI KOMIIOHEHTOB B CILIABE ITPH OXJIAXKICHHH.
3aganme 2. Mosker nu OBITH Ciydail, Korja OJWH W3 KOMIIOHEHTOB CIUIaBa MOMEHSJI THII
KPHUCTAJUTMYECKOH PEIIETKH, a CIIJIaB B [IEJIOM (a30BbIX MPEBPANICHUN HE UCTIHITAI?
A) na;
b) uer;
B) na, ecnu mosmMopdHbIe PEeBpaIeHHs] KOMIIOHEHTA HE MPUBEIH K H3MEHEHHIO0 00beMa
WM CTETICHU B3aMMHOTO PACTBOPEHHUSI KOMIIOHEHTOB.
3amanue 3. YTo 00IIero MEXIY 3BTEKTUYECKUM U MEPUTEKTUIECKAM TPEBPAICHUSIMU?
A) OHM MPOTEKAIOT IPH MOCTOSHHON TEMIIepaType;
b) B 000oux citydasix 00pa3yroTcsi TeTepOTeHHBIC CTPYKTYPHI;
B) nBe (ha3b1 00pa3yroTcsi 0 THOBPEMEHHO.

3ananue 4. 'OMOreHU3aMOHHBIA OTXKHT YCTPaHSIET:

A) meperpeB OT IPeIIEeCTBYIOIICH TePMUUECKOI 00padOTKH;

B) mocneAcTBUs NEHAPUTHOM JIMKBALINY;

B) ocrarouHble TUTEIHBIC HATPSDKCHUSI.
3amanue 5. [Ipu mopekpuCTAIIM3aMOHHOM OTXKHTE TPOUCXOANT:

A) nepexpucTan3ays;

b) oOpa3oBaHne HOBBIX PAaBHOBECHBIX 3€PEH;

B) u3MeHeHue IIIOTHOCTH U pacipeeeHue 1eeKkToB B 1eopMHPOBaHHOM

MeTaue.

Tema 2. «Teopusi TepMuvecKoii 00padoTKMI»
3amanue 1. C yBennmueHHEM BPEMEHU OT)KUTA U CTENIEHH JeopManuu npu 00paboTKe JaBICHHEM,
TeMIIepaTypa Hadajaa peKpUCTAJUIM3aIUH:
A) moHmKaeTcs;
B) noBsmmaercs;
B) He nzMenseTcs.
3aganue 2. OTXKUT BTOPOTO pojia OCHOBAH Ha UCHOIb30BAHUU!
A) cBUTOBBIX (ha30BBIX NPEBPAICHUH;
b) HOpManbHBIX (pa30BBIX MPEBPAIICHHIA;
B) pekpucTaIM3aOHHBIX POIIECCOB.
3ananue 3. JleHCTBUTEIBHOE 3€pHO MOJY4aeTCsl B pe3yibTare:
A) HarpeBa TEXHOJIOTHYECKOW MPOOBI B CTAHAAPTHBIX YCIOBHSIX;
B) kpucramusanms;
B) omneparuu repMudeckoi 00paboTKH.
3ananue 4. C yBenuYeHHEM CTENEHH NMEePEOXIXKICHNUS ayCTEeHNTa MEXIIACTUYHOE PACCTOSIHUE B
nepJuTe:
A) yMeHbIIaeTcs;
b) yBenuunBaercs;
B) He u3mensercs.
3ananue 5. beliHUTHOE TpeBpallleHe OCHOBAHO Ha UCTOIb30BAHUM:
A) cBUTOBBIX (ha30BBIX MPEBPAICHUH;
b) HOpMaITbHBIX (ha30BBIX MTPEBPALICHUI;
B) HOpMaITbHBIX ¥ CABUTOBBIX ()a30BBIX MPEBPALCHUN.

Tema 3. «Tepmuueckoii 00padOTKM KOHCTPYKIMOHHBIX CTaJIei»



3ananue 1. M3oTepMuueckoMy OT/KUTY MTOABEPTatoT:

A) CIUTKH;

b) nmokoBku OONBIINX pa3MepOB;

B) 3arotoBkH HEOOJBIINX Pa3MEPOB.
3ananue 2. JI03BTEKTOMIHbIE YIIIEPOAUCTHIE CTAM MIPH MTOJHOM OTKHMI'€ HarpeBaroT J10
TeMIIepaTyphbl:

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

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

B) Acs > torx > Act.
3ananne 3. 3a9BTEKTOUIHBIEC YIIIEPOIUCTHIC CTAIU MPH CHEPOUAUZUPYIOIIEM OT)KUTE HArPEBAIOT
JI0 TEMIIEPaTypHI:

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

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

B) Acs+ (20 - 40) C.
3ananue 4. TemnepaTypa 3aKaiky J0IBTEKTOUIHBIX YIIIEPOIUCTBIX CTaIEeH:

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

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

B) Aci< t;< Acs.

33.,[[3.HI/IC 5 TeMnepaTypa 3aKaJIKh 3a3BTCKTOUJHBIX YTJICPOAUCTBIX cTaneu:
A) t, = Aer+ (30 - 50) C;
B) t, = Aci+ (30 - 50) C;
B) t, = Acx + (100 - 150) C.

Tema 4. «TepMuueckoii 00padOTKH HHCTPYMEHTAJBHBIX CTaJIel»
3ananue 1. MaTepBa 3akagouHbIX Temieparyp i cranu Y11A:
A) Ac+(30-50)°C,
b) Aa+(30-50)°C,
B) A.+(100-150)°C
3ananue 2. TBepAOCTh MAPTEHCUTA C YBETMYCHUEM CO/ICPIKAHUSI YIIIepO/ia B CTANN:
A) yBenuumBaercs,
bB) He u3menseTcs;
B) ymenbinaercs.
3ananue 3. s 3aKalIKy pexyIIero HHCTpyMeHTa u3 ctanu P18 BriOpana 3akanoynas cpena:
A) MUHEpaIbHOE MacIIo,
B) 10-% Boansiii pactBop NaOH,
B) Bona.
3ananue 4. MiHTEepBaN 3aKkanovHbIX TeMneparyp s crainu 50:
A) Aci+ (30 -50) C,
B) Acs+ (30 - 50) C,
B) Aci< t; < Aca.
3ananue 5. CoxpaHsroTcs 1 Ne(eKThl KPHCTATHYECKOTO CTPOCHHUS ayCTCHUTa B MAPTEHCHUTE MOCIIE
3aKaJKH CTaIn?
A) na;
b) Her;
B) na, HO TOJILKO MOBEPXHOCTHBIC IC(CKTHI.

Tema 5. «Tepmuyeckoit 00padoTKH YyI'yHOB »
3amanue 1. Dnementsr C, Si, Al mpu oTxure 4yryHos:
A) 3aTpyaHSIOT mpolecc rpaduTH3anug;
b) criocoOcTByeT npoueccy rpaduTH3amy;
B) He 0Kka3bIBaIOT 3aMETHOTO BIMSHUS HA MPOIECC rPadUTU3AIHH.
3ananue 2. Kakoil yyryH nosy4durcs mocie oTKura 6ei1oro 4yryHa?



A) cepbiid;
b) xoBkwif;
B) BBICOKOTIPOYHBIH.
3aganue 3. MOXHO JIM OT’KUTOM YBEIMUYUTHh KOJIMYECTBO MEPIUTA B (HEPPUTO-NIIEPIUTHOM CEPOM
qyryHe?
A) na;
b) mer;
B) na, HO OH yke He OyaeT cephIM.
3ananne 4. MOKHO JIU TIEPJIMTHBIN CEPBIH Yyr'yH ITyTeM OT)KUTA IPEBPATUTh B (PeppUTHBII?
A) na;
b) uer;
B) nepaut npeBpaTuTCs B GeppuT, HO Yyr'yH CEPBIM yXkKe He OyaeT.
3aganue 5. MOXHO JIM OT)KUTOM TPEBPATUTH CEPbI YYTYH B BHICOKOIIPOYHBIN?
A) na;
b) uer;
B) na, HO ¢ U3MEHEHHEM CTPYKTYPbI METAILTHYECKO OCHOBBHI.

Tema 6. «TepmoMexaHuveckasi # XMMHKO-TepMHYecKasi 00padoTkKa cTaseii»
3ananue 1. [Touemy TMO He HaxXoIUT LIMPOKOIO NPUMEHEHHUs IpU 00paboTKe JeTajiel CI0KHOM
dhopmbI?
A) OHa UCIOJIBb3YeTCs TOJIBKO JIJIsl HHCTPYMEHTAIBHBIX CTaJICH;
b) oHa GnaronpusITCTBYET 3apOXKACHHIO TPELIMH Y KOHIIGHTPATOB HAPSKECHHUS,
B) 3aTpyaHeHa rutactuyeckas nedopmanus qeranei ciI0xHON GOpMBI.
3amanue 2. Bosmoxxuo i mposenenre TMO B manoyriepoauctsix craneit (C<0,2%)?
A) Hert, T.K. 3aKaJIKy Ha MAPTEHCUT HOCIIE IIACTHYECKOH Jie(hOpMaIIHU PO BOJST TOIBKO IS
CpellHE- U BBICOKOYIIEPOJUCTBIX CTAJICH;
B) Bo3moskHO, HO 3ddekTa He OyaeT;
B) BO3MOXHO, U mupoko ucnonb3yercss TMO J1s Takux cTasie.

3amanue 3. Kakyio TO BbI BeIOSpUTE s AeTalel, paboTarOMIMX BO BJIIAXKHOM KIIMMaTe?
A) MOBEpXHOCTHAs 3aKaJIKa;
B) uemenTarps;
B) xpomupoBanue.
3amanue 4. Kakoii Bum XTO Bbl mpeamourere Uis 0OpaOOTKH HAMPABJISIONIMX HUTOK TKAIIKUX
CTaHKOB?
A) IIeMeHTaIHIO;
B) asotupoBanue;
B) 6opuposanue.
3ananue 5. [Touemy cpeTHEYTTIEpOAUCTHIC CTAIH HE MOABEPTAIOT IIEMECHTAIINHN ?
A) 3¢dexT ynpoyHeH!s MOBEPXHOCTH HE3HAYUTEIbHBIH;
b) mocJie rieMeHTaI|K ¥ 3aKajaKKi [EHTPaIbHas YacTh ICTAJN HE COXPAHSET BSI3KOCTh;
B) mporiecc nemeHTaIuu 3aTpyIHeH.

Kpurtepuu oneHku:
- OIIEHKA «3aUTEHO» BBICTABIISICTCS, €CIIM CTYIEHT OTBETHT MPaBUILHO He MeHee deM Ha 40 %
BOIIPOCOB;
- OIICHKAa «HE 3aYTEHO» BBICTABISETCS, €CIIM CTYAEHT OTBETHT NpaBWiIbHO MeHee yeM Ha 40 %
BOIIPOCOB.

Tembl NMCbMEHHBIX padoT



[TucbMeHHbIe pabOThI HE MPETYCMOTPEHbI

7.3. OueHo4Hble cpeacTBAa AJsS NMPOMEKYTOUHOWH ATTEeCTAUMH MO WTOraM OCBOEHHS
JUCHHUILTHHBI

7.3.1. Bonpochbl K IPOMEKYTOUYHOI aTTeCTANNH

Cemectp 7

Ne Bomnpocsl k 3auety

1 Krnaccudukanust BujoB Tepmudeckoir o0padotku. Texnomormueckue mapamerpsl TO u
(akTophl, ONPEIETSAIONINE UX.

2 TpeboBanus, npeabsABIsieMble K CTPYKTYpPE CTalleil CO CTOPOHBI SKCIUTyaTallMOHHBIX

CBOWCTB HU3J€IINN
®akTophl, CTUMYIUPYIOIIKE pa3pabOTKy HOBBIX BUI0B TEPMHUECKOH 00paOOTKH.

w

SN

Poinb TepmMuyeckoit 00pabOoTKH B LIMKJIE TPOU3BOJICTBA MAIIMHOCTPOUTEIHHON MPOLYKIIH
5 Buzapl 1npespalieHMii B TBEpAOM COCTOSIHUM, WX IPUHLUIHUAIBHBIE pa3Inyus
Knaccupukamuss  (a3oBbIX mpeBpalieHud MO0  KOHILEHTPALlMOHHOMY  IPHU3HAKY.
B3aumocss3p TO u quarpamm cOCTOSIHUS.

6 Pacnpenenenne  nerupyromux — 9JeMeHTOB B cTamsax. Kiaccuduxamus JID mo
B3aUMOJICHCTBHIO C XKeJe30M (BIHsSHKIE HAa MOJIMMOP(HOE MPEBpaICHUE)
7 WuTepMerammuapl B CTalNsAX:  AJIGKTPOHHBIE  COCJAMHEHHUS,  TONOJOTHYECKH

IUIOTHOYMAaKOBaHHbIE (a3bl, T€OMETPUYECKH IUIOTHOYMakoBaHHbIE ¢a3bl. [lpumepsr,
BJIMSTHUE HA MEXaHUYECKUE CBOICTBA.

8 Knaccudukamus JID no BzaumopeiictBuio ¢ yriepoaoMm. CrernuaibHble KapOUabl U UX
oOpaszoBaHue.
9 Bnusuue JID Ha kpuTHYECKHE TOUKH B CTaNAX. PacipeneneHue Jerupyonmx 3J1eMeHTOB

Mexy (hazamu.

10 | Knaccudukauus JerupoBaHHBIX CTajlell 1O  CTPYKType B  PAaBHOBECHOM U
HOPMAJIN30BaHHOM COCTOSIHUU.

11 | 3aBUCHMOCTb PAaBHOBECHOM KOHIIEHTpAallMM TBEPAOIO pPacTBOpa OT pPa3MEpPOB YACTULL.
[Tpoueccrl, mpoucxosaniue mpu HarpeBe craneid 1o Acl. Mexanusm cheponnezanuu u
KOQJICCIICHIINU KapOHJIOB.

12 Omxuru nepBoro poja. OTxUT I CHATHS HanpsokeHUH. Jnhdy3noHHbIN OTKHUT.

13 | Omxur g npenynpexaeHust GprokeHooO0pa3oBaHUs.

14 Pexpucramnu3zannonsbii  oTkuUr.  M3MeHeHMe  CTpyKTypel U CBOMCTB  IIpH
PEKPUCTATUIN3ALMOHHOM OTKHUTE

15 JIOpeKpUCTAIITN3AIIMOHHBIN CMATYAIONTUH W YIPOUHSIONIMK OTXKUT. BBIOOp pekunma
PEKPHUCTAIUIU3AIIMIOHHOTO OTXKHTa
16 Omxuru 2-ro pona. [1oHBIN, HENMOJHBIN, H30TEPMUYECKHI.

17 Cdeponusupyronuii oxur. [laTenTupoBanmue.
18 OO6pazoBanue A mnpu HarpeBe. BiusHue TeXHOJIOTHYECKUX (PAKTOPOB HAa KUHETHUKY
ayCTEHUTHUTHOI'O MTPEBPALICHUS

19 @Da30BbIN HAKIICI U PEKPUCTALIIN3ALMS AyCTEHUTA

20 [TeperpeB u nepexor craiu

21 Mertonpl  BBISBICHMSI ayCTEHUTHOTO 3epHa. HauvanmbHOe, [I€WCTBUTEIIBHOE U
HACJIEJICTBEHHOE 3€pHO B CTAJIH

22 [TposiBieHne CTPYKTYpPHON HACIEICTBEHHOCTH IIPU TEPMHUUECKON 00paboTKe cTasei

23 MexaHu3M 1 KHHETHKA TU(hPY3MOHHOTO pacrajia ayCTeHUTa IPU OXJIAXKICHUH CTaleit




24 Oco0GeHHOCTH NpeBpalleHNsI AyCTEHNUTA B JISTHPOBAHHBIX CTAJISX

25 MexaHu3M 1 KHHeTHKa Tu(dPY3MOHHOTO pacrajia ayCTeHUTa IPU OXJIAXKICHHUH.

26 [Toctpoenre ¥ aHaiWM3 JMarpaMM pachaja [epeoXJaXJEeHHOro AayCTeHHWTa B
M30TEPMHUUECKUX YCIOBUSAX U IPU HENTPEPHIBHOM OXJIAXKIEHUH

27 OCOoOEHHOCTH JIErMPOBaHUs BBICOKOITPOYHBIX, KOPPO3UOHHO-CTOMKUX CTaJIeH

28 O6pa3zoBanue sBTekTON1a. KnHeTrka nponecca. Jlucnepcaocts ®-11 cmeceii.

29 OcobeHHOCTH 00pa30BaHUs aHOMAIBHBIX CTPYKTYP: CTPYKTYPHO-CBOOOIHBIN 1IEMEHTHT,
BUJMAHIITETTOB (DEPPUT U LIEMEHTHUT.

30 MapTteHcutHoe npeBparnieHne. OCHOBHBIE 3aKOHOMEPHOCTH

31 | Kpucrammorpadus MapTeHCUTHOTO TIpeBpaiieHusl. THITbI MapTEeHCUTHBIX KPHUCTAJUIOB.

32 BrmstHue pa3nudHbIx (pakTOpOB HA 3aKaJTMBAEMOCTD U MPOKATMBAEMOCTD CTaJICH

33 Bo3HMKHOBEHME OCTATOUHBIX HAPSKEHUH U ledopManuil py 3aKajike Ha MapTEHCUT

34 BrnustHue Temnepatypsl ¥ IIIACTUYECKOH teopMaliii Ha MAPTEHCUTHOE MTPEBpAIICHHIE

35 [Tpupoaa BEICOKOW MPOYHOCTH MAPTEHCUTA. MUKPOCTPYKTYpa U CyOCTPYKTypa CIIaBOB,
3aKaJCHHBIX HA MAPTEHCHUT

36 | Kuneruka MapTeHCHUTHBIX PEBPAILICHUH: aTepMUYECKOE, B3PBIBHOE, H30TEPMHUYECKOE.

37 Bo03HUKHOBEHHE OCTAaTOUHBIX HAPsDKEHUH U AeopManuii Ipu 3aKaJIKe HA MApTEHCUT

38 BrnusiHue Temneparypsl ¥ IIacCTUYECKOH JleopMalii Ha MapTEHCUTHOE MTPEBpaIlleHIEe

39 OOpaTuMOCTh MapTEHCUTHOTO IpeBpalleHus. TepMOynpyroe paBHOBECHE MCXOAHOH U
MapTEeHCUTHOM (a3

40 BnusiHue BHEIIHUX BO3ACHCTBMI Ha MapTEHCUTHOE IpeBpalleHue. MapTeHcuT
HaNpsDKeHUs. M MapTEeHCHT AedopMaruu

41 Caepxymnpyroctb 1 3pdext nomsatu Gopmbl

42 | BiusiHue yriepoja M JETHPYIOIIUX 3JIEMEHTOB HA MaPTEHCUTHOE ITPEBpallleHUE.

43 [TpomexxyTounoe npeBpamieHue. OCOOEHHOCTH M MEXaHW3M OCHHUTHOTO TIPEBPAIICHUS.

44 Bnusinue nerupyronmx 3JeMeHTOB Ha OEHHUTHOE MpeBpallleHue.

45 [IpeBpaieHuss npu HarpeBe B CTalsX C MapTEHCUTHOM CTpyKTypoil. JIByxdasHblli u
onHO(a3HBIH paciiag MapTeHCHUTA.

46 | BiusHue JErHpYIOMKX YIEMEHTOB Ha MPEBPAIICHUS PH OTITYCKE.

47 D¢ dext BTOpHUHOI 3aKaJIKH MPH OTITYCKE JETUPOBAHHBIX cTajei. OTIyCK HAa BTOPHYHYIO
TBEPJIOCTb.

48 M3MeHeHne MeXaHWYeCKUX CBOWCTB mpu otmycke. CymHocTh 3¢ddekra BTOpHUHOTrO
JMCTIEPCUOHHOT'O TBEPACHUS], YCIOBHUS IPOSIBICHUSI.

49 Obparumas 1 HeoOpaTUMas OTIYCKHasi XPYHKOCTb. MeETOJbl BBISBICHUS OTIIYCKHOM
XPYIKOCTH.

50 OO6patumasi 1 HeoOpaTUMast OTIYCKHAs XPYIKOCTh, MEXaHU3Mbl OXPYIUUBAHUSI U MEpPbI
ee IpeaynpeKIeHHs

51 Bunel ¥ criocoOBI 3aKaiIKu.

52 OCcoOCHHOCTH 3aKaJIKU JIETUPOBAHHBIX cTallel. 3aKanka ¢ 00pabOTKOM XOJIOA0M.

53 OcobeHHOCTH GOPMUPOBAHUS CTPYKTYPHI CTAJICH P PA3JIMUHBIX CITOCO0AX 3aKAJIKH.

54 BrnusiHue pa3nuuHbIX (PakTOPOB HA 3aKaIMBAEMOCTb U MPOKAIMBAEMOCTb CTAJICH

55 | JlerupoBaHue U TepMUUYecKas 00padoTKa KOHCTPYKIIMOHHBIX cTaneil. OcoOeHHOCTH
TO npyXMHHBIX CTaJIeH

56 JlerupoBanne u  TepMuyeckas oOpaOoTka HMHCTpyMEHTalbHbIX  cTtasneid. TO
obicTpopexynmx craneii( P18, POMS5KD5)
TO mrramnoax craneii (XJ] — 6X3®DC, 8X4B3M®; I'/1- 4X5MDC, 5X3B3MDC)

S7 JlerupoBanue U TepMmuueckas o0pabOTKa KOPPO3MOHHO-CTOMKHMX CTalled ayCTEHUTHOTO
kiacca ( 12X18H10T, 03X18H12).

58 | JlerupoBanune u TepMHuUecKas oOOpabOTKa JKApONPOYHBIX CTajled M  CIUIABOB

(12X2M®b,4X14H14B2M,XH35BTIO)




7.3.2. Kputepnu U HOPMBbI OLEHKH

®opma
NpoBe/ieHus!
CemecTp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEeKYTOYHOM
aTTecTaluu
7 9K3aMeH COTIIMYHO» CymmMma GamtoB ot 85 u 6oree.
«XOPOLIO» Cymma 6aynos ot /00 84

«ynoBiIeTBOpuTENbHO» | CyMMa 6amios ot 55 z10 69 Ganmon

Cymma OamioB po 54 OamioB

«CHCYOOBJICTBOPUTCIBHO>»
BKJIIOYUTCJIBHO.




8. YuedHo-MeToquueckoe u nHGpoOpManHOHHOE 0fecTieyeHne AUCHUTTHHBI

8.1. Ofsi3aTesIbHAS JIUTEPATYPA

Tun (yueOHuK, yueGHoe

KounuecTBo B

HAYYHOMH
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJi0BoK) T'on u3nanust oubmmorexe /
n/n MeTOoIHu4YecKoe mocodue,
HaumeHoBaHue
MPaKTHKYM, IP.) 3EC
Texuomorus KOHCTPYKIIMOHHBIX MaTE€pHUaIoB
[DnexrpoHHsIil pecype] : yuel. uist CTyIEHTOB
1 | 10.T1.Comnues prysos /10, I1. Connes, B. C. Epwaxos, B. 10, VueSrik 2019 3BC "IPRbooks”
Tupaiinen ; mox pea. YO. I1. Conuuesa. - 4-¢
u3n., crep. - Cankr-IlerepOypr : XUMUB AT,
2019. - 503 c. - ISBN 978-5-93808-298-4.
MartepuanoBeieHHE U TEXHOIOTUS SEC
2 A.M. AnackuH, 3 METAJUTMYECKUX, HEMETAJIMYECKUX U N — 2017 "ZNANIUM.
A.H. KpacHoBckuit KOMITO3UIIHOHHBIX MaTePHAaJIOB com”
[OnexTpoHHBIN pecype]
9BC
3 B.IT HMMI/ITpCHKO, H.b. MaTepI/IaHOBC{IeHI/Ie B MAIIMHOCTPOCHUHU VaeGHOe H0coGHe 2016 "ZNANIUM.
Manyiinosa [DnexrpoHHsIi pecypce] coMm”
4 A.B. T1o31H5KOB. Marepuanosecrue VuyebHoe nocodue 2016 9OBC "Jlanp"

[DnexTpoHHBIH pecypc]

8.2. lono/iHMTEbHAS JINTEPATYPA

Tun (yueGHUK, yueGHOoe

KonnuecTBo B
HAYYHOM

Ne nocodue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BoK) T'on u3nanust oubmmorexe /
n/n METOAMYECKOoe Imocooue,
npaKTHIRYM, 1p.) HaumenoBanune
P AP 3BC
1 O.A. Macauckuit MarepuanoBeieHHE ¥ TEXHOJIOTHA VYuebHoe nocodue 2015 DBC
KOHCTPYKIIHOHHBIX "ZNANIUM.




Tun (y4edHuK, yuedHoe

KosiuyecTBO B
HAYYHOI

Ne nocodue, yueoHo-
ABTOPBI, COCTABUTEIH 3aryiaBue (3aroJi0BoK) Ton u3nanus ounbmorexe /
n/m MeTOHYECKOE IMOcodue,
HpaKTHIYM, 2p.) HaumeHoBaHue
PAKTHKYM, p. 3EC
MaTepuaioB [DeKTpoHHSIi pecypc] COM"




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX M MH()POPMALMOHHBIX CHPABOYHBIX

CHCTEM

«Bectauk MAarauToropCckoro rocyiapCTBEHHOro TCXHUYCCKOI0 YHHUBCPCUTCTA UM. I'n.

HocoBa», http://vestnik.magtu.ru

«Bectauk CaMapCKOFO rocyaapCTBECHHOI0 TCXHUYCCKOIO YHHUBCPCHUTCTA. CepI/IH:

TEXHUYECKUE HayKu», http://science.samgtu.ru/node/31

«JIuteé u metaryprus» http://lim.bntu.by

«Texnonorus meraiutos» http://www.nait.ru

«IlepcriekTUBHBIE MaTepraib» http://www.j-pm.ru

8.4. [lepeyeHb MPOrPaMMHOI0 o0ecneYeHnst

No Haumenosanue IO PexBU3UTHI IlOFOB?pa
n/n (1aTa, HOMep, CPOK el CTBHS)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JIeicTBHS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpox
JeicTBHS — OECCPOUHO;
2 Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JeicTBus - GeccpoyHo;
Office Standart 2016 Russian
koHTpakt Ne 727 ot 20.07.2016, cpox
JIEHCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management noropop Ne 42/02/22 - K or
02.02.2022 no 31.08.2022
8.5. Onucanne mMarepuajbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI JIs1 OCYHIEeCTBICHHSA
00pa3oBaTe/ILHOIO Npolecca Mo JMCUUILINHE
HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, J1a00paTOpHii, MAaCTEPCKHUX U
Ne AP 0GHEKTOR /L5t POBECHHs . IlepeyeHb 0CHOBHOTO 000pPY/10BaHUSA
n/n | NPaKTHYeCKUX U JIa00paTOPHBIX 3aHATHH,
NoOMelIeHu| AJI5 CAMOCTOATEILHOMI
padoThl 00yuaomuxcs (HoMep ayIMTOPHH)
Kommbrorepusiii knacc. YueOHass ayautopus | CTOJIBI  YYCHHYECKHE JIByXMECTHBIE ,
JUTSL IPOBEJICHUSI 3aHATUN JIEKIIMOHHOTO TUIIA. | CTOJbl YUEHHYECKE, CTOJI KOMITbIOTEPHBIH,
VYyeOHast ayMTOpUs I POBEICHUS 3aHATHIA | CTON  nipenojaaBarenbekuit, [IK  mocka
CEMHMHAPCKOT0 THIA. YueOHas ayAuTOPHS IS | TPEXCEKIIMOHHAs ayauTopHas (MenoBasi),
IpoBeJIeHUs J1a00opaTOpHBIX padoT. YueOHas | CTya  MpenojaBaTeNbCKUi,  MPOEKTOP
1 | aymuTopusi st KypCOBOTO IMPOEKTUPOBAHHS | MYJIbTUMEAUMHBIA ,OKpaH JJIsi MPOEKTOPA,
(BBITIOJIHEHUST KYPCOBBIX pPaboT). YueOHas | TymOa BbIKATHAsI.
ayJIUTOpUsl I TIPOBEJEHUS TPYIIOBBIX U
WHIVNBUAYAIBHBIX KOHCYJIbTAMK YueOHas
aynuToOpusl IS TPOBEACHMUS  3aHATUN
TEKYIIErO0 KOHTPOJII U  MNPOMEKYTOYHOU



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

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, J1a00paTOpHii, MaCTEPCKHUX U

Ne AP. 00bEKTOB 15 NPOBeIeHUA
. IlepeyeHb OCHOBHOTO 000pPY/10BaHMA
n/n | NPaKTHYeCKUX U J1a00paTOPHBIX 3aHATHH,
NMoOMelIeHu| AJI CAMOCTOATEILHOM
padoThl 00yuaouxcs (HOMep ayIMTOPUH)
arrecranuu.E-214
JlabGopartopus "TepmooOpaboTka CTOJIBI yUCHUUYECKHE IBYXMECTHBIE ,
MarepuaioB” YueOHast ayquTOpus st CTYJIbsI YICHUYECKHUE , JOCKA Ay TUTOPHAS
o | MpoBeneHusA nabopaTtopHbIx padot E-105 (menoBast), mKadbl 11 yaeOHBIX
oCcoOuH, CTOJIbI TAOOpaTOpHBIE,
MHUKPOCKOTI METAJUIOT papHUECKH, IITUT
CHUJIOBOM
3 [Tomemienue s caMoCTOATENBbHON padoThl | CTOJBI yUEHUYECKHE, CTYIIbsI yUEHUYECKHUE,
oOyyaromuxcs [-401 I1K ¢ BbIx0o10M B ceTb MIHTEpHET
[Tomemenne s camMOCTOSTENbHON paboThl | CTONBI-IAPTHI ABYXMECTHBIE, CTYIBS, CTOJ
obyuaromuxcs J1-409 IIpEeNoJaBaTelbCKUM-, CTYJ
NPEeno/IaBaTeNIbCKUH, MepeIBIKHAs TOCKA,
4 9KpaH, nporeccop, MIPOEKTOP,

KOMIIBKOTCPHBIC CTOJIbI, KOMIIBKOTCPLI IJIA
CTYACHTOB C BBIXOJOM B CCTb HHTCPHCT,
KOMIIBIOTECP ITPCIIO AaBaATCIIA.
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