MunucTepcTBO HaykH U Bbiciiero oopasosanus Poccuiickoit deaeparnuu

denepanbHOE TOCYIAPCTBEHHOE OIOMKETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHUs
«Kypranckuii rocy1apcTBEHHBIN YHUBEPCUTET
(KT'Y)

Kadenpa «ludposas snepretukar

YTBEPXIAIO:

[IepBb1ii popeKTOp

/ 3me13rosa T.P./

« » 2025

Pabouas nporpamma y4eOHON JTUCITUTIIIAHBI
MATEPUAJIOBEJEHUE Y TEXHOJIOT Sl KOHCTPYKITMOHHBIX MATE-
PHAJIOB

00pa3zoBaTesIbHON MPOTrPaMMBbI BBICIIETO OOpa30BaHUS —
nporpaMmbl OakajaBpuara
15.03.04 — ABToMaTH3aNMsI TEXHOJOTMYECKHX MPOLECCOB U MPOU3BOJICTB

HanpasneHHOCTB:
ABTOMATH3aIUA TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BOICTB
(MamMHOCTPOEHHE)

®opMbl 00yUYeHHS: OYHAs, 3a04HAs

Kypran 2025



PaGouas mporpamma auciuIuMHb «MarepruaaoBeIeHHe U TEXHOJIOTUS KOHCTPYK-
[IMOHHBIX MAaTepUajoB» COCTaBJI€HAa B COOTBETCTBUU C Y4YEOHBIMHU IUIAHAMH IIO
nporpamme OakajgaBpuara « ABTOMAaTHU3aIUsl TEXHOJIOTHYECKHUX MPOIIECCOB U MPO-
U3BOJICTB (ABTOMATH3AIMA TEXHOJIOTHYeCKHUX MPOLEeCCOB M NMPOU3BOICTB
(MalIMHOCTPOEHHUE)), YTBEPKICHHBIMU:

- 711 ouHOM popMbl oOyueHus « 27 » utons 2025 roja;

- 7151 3a04HOM hopmbl 00yueHust « 27 » uronsa 2025 roxa.

Paboyas mporpamMma JUCHMIUIMHBI OJ0OpeHa HA 3aceqaHuM Kadeapsl
«Iudposas suepretuka» «__ 01  » 07 2025 roma, TPOTOKOM
Ne 18.

Pabouyro nporpaMmmy cocTaBuiI
JIOIIEHT, K.T.H. JI.M. CaBuHBIX

CormnacoBaHo:

3aBenyronuii kadeapoi
«IIudposas snepreTrka JK.B. Heueyxuna

3aBeayromuii kapeapoi
«ABTOMAaTH3aLUS TPOU3BOICTBEHHBIX MPOLIECCOBY N.A. BanoBa

Crnenmanuct mo yueOHo-
METOIMYECKOM paboTe I'.B. KazankoBa
y4eOHO-METOAUYECKOTO OT/Iesa

HavyanbHuk ynpaBneHus
oOpa3oBaTeIbHON AEATETLHOCTH N.B. I'puropenko



1. OFBEM JUCHMIIJIMHBI

Bcero: 4 3a4eTHBIX equHUIl TpyA0eMKOCTH (144 akageMHUUYecKuX Jaca)

Ounas ¢popma o0yvyeHus

Bun yaeOHO# paboThI Ha scio muc- | Cemectp
LHUTJIUHY 2
AyauTOpHBIE 3aHATHSA (KOHTAKTHasi padoTa ¢ mpemnojaa-
BaTeJieM), BCEro 4acoB 44 44
B TOM 4HCJIe:
Jlekuun 24 24
JlaboparopHbie pabOTHI 20 20
CamocTosiTesqibHas1 paboTa, BCero 4acoB 100 100
B TOM 4HcJie:
[ToaroroBka K 3a4eTy 18 18
Jpyrue BUJbl CaMOCTOSATENIbHONW PabOThI 82 82
(camocTOATENBHOE N3YUYEHHE TEM (pa3/ie0B) JUCIIUILINHEI)
Buja npoMe:XyTo4HOI aTTecTanuu 3auer 3auer
O01mas Tpy10eMKOCTh JMCIUIIIUHBI M TPYI0€MKOCTbD 110 144 144
ceMecTpaM, 4acoB
3aounas ¢popma o0yueHust
Bun yuebnoii paboTsl Ha Bcro zuc- Cemecrp
[UTUTHHY 3
AyauMTOpHBIE 3aHATHA (KOHTAKTHasi padoTa ¢ npenoga-
BaTejieM), BCEro 4acoB 4 4
B TOM 4ucJie:
Jlexuun 2 2
JlaGoparopHble paboThI 2 2
CamocrosiTeqbHast paboTa, BCero 4acoB 140 140
B TOM 4YucJjie:
BebinosiHeHre KOHTPOJIBbHOM paboThI 18 18
[ToaroroBka Kk 3a4ety 18 18
Jlpyrue BUbI CAaMOCTOSATENLHONW PabOoTHI 102 102
(camocToATENbHOE N3YUEHHE TeM (pa3AesioB) TUCIUIUINHBI)
Buja npoMe:XyTOYHOM aTTecTaluu 3auer 3auer
O0mas Tpy10eMKOCTb JUCHHUILVIMHBI U TPYI0EMKOCTb 110 144 144

ceMecTpam, YacoB




2. MECTO JUCIUAIT/INHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI

HucuumuinHa  «MarepuanoBeiegHHe U TEXHOJIOTHS  KOHCTPYKIIMOHHBIX
MaTepHUaioB» OTHOCUTCA K YYeOHBIM AWCIUIUIMHAM 0a30BOM dYacTh Onok 1
HanpasieHuss  noarotoBku  15.03.04  «ABTomaTruzanus — TEXHOJOTHYECKHUX
MIPOIIECCOB U MPOU3BOJICTBY - OaKaJIaBp.

Kparkoe conepkanuie TUCIUTIINHBIL:

CBOMCTBAa METAJJIOB U CILIABOB: aTOMHO-KPUCTAITMYECKOE CTPOCHUE HJIealb-
HBIX METAJUIOB; Me(PEKThl KPUCTAIIIMYSCKOTO CTPOCHUS PealbHbIX METAIIOB; IHa-
rpaMMbl COCTOSIHMSI JIBOMHBIX CIUIABOB, JMarpamMMa COCTOSIHMS JKEJI€30-YITIEpPO.;
KJ1accuduKaius CIuiaBoB MO AHarpaMMme; TEOPETUUECKUE OCHOBBI U MPAKTUKA TEP-
MUYECKOU 00pabOTKH CTaJIM; TOBEPXHOCTHOE YIIPOUHEHHUE CTAIM: TTOBEPXHOCTHAs
3aKajKa, XMMHUKO-TepMHYeCcKass 00paboTKa, MOBEPXHOCTHBIM HAKJICT; HOBbIC HEME-
TAJTHYECKUE U METAUTNYECKHUE MAaTepUaIbl, DJIEKTPOTEXHUYECKUE MAaTEPHAIBI.

TpeOoBaHMsI K BXOJHBIM 3HAHUAM, YMEHHUSIM W KOMIICTCHIIMSIM CTYyICHTa
GbOpMUPYIOTCS HA OCHOBE MPOrPaMMBbI CPEIHETO (ITOJIHOTO) OOIIEero oopa3oBaHUs
110 XUMUH, (PU3UKE, MAaTEeMaTHKE.

HMucuuminna «MartepuaaoBeicHUE» UMEET LEJbI0 03HAKOMUTH CTYJEHTOB C
OCHOBHBIMU MaTepuajiaMH, MPUMEHSEMbIMU B MAIIMHOCTPOEHUHU, HAYYUTh pac-
mudpoBBIBaTh UX MAapKHU. B 3amady Kypca BXOAWT HAyYUTh CTYJACHTOB YIIPaBJISAThH
CBOMCTBAMH 3THX MaTepHajoB, HAYYUTh Ha3HAYaTh PEKHMBI TEPMUUYECKOHW 0Opa-
OOTKH.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS

[lenpt0 OCBOEHUS IOUCHUILIMHBI «MarepualoBeIcHHe U TEXHOJOTHS KOH-
CTPYKIIMOHHBIX MaTepUaJIOB) SBIISICTCS: MOJyUYCHUE 3HAHUN O CBOMCTBAaX METAJIJIOB
U CIUTABOB; METOJaX TEPMHUUECKON U XMMHUKO-TEPMUYECKOM 00pabOTKHU CTaIei.

3agayaMu OCBOEHHS JUCLUHUILIMHBI SIBJISIOTCS: U3yYEHUE METOAOB OIpeneie-
HUSI MEXaHUYECKUX CBOWMCTB METAJJIOB U CILIABOB; METOJOB BhIOOpA U pa3pabOTKu
TEXHOJIOTUYECKHUX MPOIIECCOB YIIPOYHEHHUSI KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

N3yuenue nucuumuiabl B cooTBeTcTBUU ¢ OI'OC BIIO no nHampaBieHUIo
«ABTOMAaTH3aLUSI TEXHOJOTUYECKUX MPOIECCOB M MPOU3BOJICTBY» HANpPaBICHO Ha
dbopMupoBaHUe CACAYIONIMX KOMITETCHITUI:

CriocobeH MpUMEHSTh COBPEMEHHBIE SKOJIOTHUHBIE M Oe30IMacHbIe METO/IbI PallMOHAIBHO-
T'O UCIIOJIb30BAHUS CBIPHEBBIX M DHEPIETUUECKUX pecypcoB B MamuHOocTpoeHnn — (OITK-7)

Nuaukaroppl W JECKPUNTOPBI YacTH COOTBETCTBYIOLIEH KOMIIETEHIIVH,
dbopMmupyemMoii B Tpolecce HU3YyYCHHsS JUCIUIUIMHBL « MaTepwumanio -
BEAEHUE MU TEXHOJOTHUA KOHCTPYKIHUOHHB X Ma-
TEpHUuadoB)», OUCHUBAIOTCA MPU MOMOIIM OLEHOYHBIX CPEJICTB.

[Inanupyemsie pe3ynpraTsl 00y4eHUs MO0 AUCHUILINHE «MaTtepranoBeJeHHe U TEXHOJIOTUS KOH-
CTPYKLIMOHHBIX MaTepUajoB», MHAUKATOPbl fJocTrkeHus komnereHuui OIIK-7, nepeuens oue-



HOYHBIX CpCACTB

Ne | Kon mHnuka- HaunmenoBanue Kon mimanupy- | Ilnanupyemsie pe- | Haumenosa-
/ TOpa 10CTH- HHAWKATOpa A0- €MOT'0 PE3YIIb- 3yJIbTaTbl o6yqe- HHUE OLICHOY-
1| JKEHUSA KOM- CTUXKEHUS KOMIIE- Tara ooyde- HUA HBIX CPEICTB
IICTCHIO NN TECHIIUU HUs
1. N-1onk.7 3HaTh: cocras, | 3 (MO-1onk.7) 3naeT:  xuMmmdeckuii | Bompocer  Tecta
CTPYKTYpY, CBOMCTBa COCTaB COBpPeMEHHBIX | TeMBl TUCKYCCHH
COBPEMEHHBIX  MarTe- MaTepuaioB, cBoicTBa | Bompock! ISt
puanoB. Crnocobbl ux MarepuaNioB MPUMEHs- | CIa4M 3a4eTa
00pabOTKH KaK pPexKy- eMBIX KaK Ul Pexy-
M HHCTPYMCHTOM mero HHCTpYMCHTA.
TaK W TEPMHYECKOit Hnst o6paboTku maB-
00paboTKON W WX BIIH- JEHWEM TaKk ¥ Uit
SHUE Ha CTPYKTYpy H KOHCTPYKITHOHHBIX
CBO¥CTBa CILJIaBOB. Jeraneidl ¥ 3HAET CIo-
3Hath  (PU3HUYECKYIO COOBI M3MEHEHUSI 3THX
CYITHOCTh TIPOIIECCOB CBOMCTB PasHBIMH
NPOUCXOMAIINX B Ma- crmocobaMu  TepMuYe-
Tepuallax IOJ BO3JCH- CKOif 00paboTKn
CTBHEM (DaKTOpPOB
2. NI-20mk.7 YMmeTh: npumenuts | Y (MI-20mk.7) YMmeer: coBpeMeHHble | Kommiuekr uMu-
COBPEMEHHBIC MaTepu- crmoco0bl aHajgnM3a Ma- | TAIMOHHBIX 3a/1a9
aJIbl TIPUMCHACMBIC B TCpUAJIOB C LECJIBIO HX BOHpOCI)I JIISL
KOHCTPYKIMAX C IIe- MO CJTEYIOIETO clla4mM 3aveTa
JBI0  0becriedeHnss HX YIIPOYHEHUST PasHBIMA
HaJIeKHOCTH U JIOJTO- criocobamMu  Hauboree
BEYHOCTH, a TaK iKe BO3MOKHBIMH IS pas-
CITOCOOBI U BO3MOKHO- HBIX MaTepHajioB
CTH YIPOYHEHHs DTHX
MaTepuaIon
3. NI-3omk.7 Bmagers:  HeoOxomu- | B (M/1-3onk.7) Bnaner: croco0Or! | KoMmiekr  umu-
MBIMH 3HAaHUAMU TIPpHU I/ICCJ'IeI[OBaHI/If/'I, ux TAallMOHHBIX 3aJ1a4
BBIOOpE  MaTepHaoB npoBeneHue W 00pa- | Bompocsr VTSt
ISt H3TOTOBJICHHS GoTKa  OKCIIEPUMEH- | ClIavd 3a4eTa
Jeranedl ¥ KOHCTPYK- TaBHBIX JAHHBIX
LUUH, a TaK ke B CIy-
yae HEOOXOMMMOCTH H
3HAHUEM CIIOCOOOB HX
YIIPOYHEHUS]
HHSI CBIPbEBBIX U SHEPTeTHUECKUX pecypcoB B MamuHocTpoeHnn — (OITK-7)
4. COAEP’) KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TeMaTHYECKUH TIAH
Ounas ¢popma 00y4eHus
KoaunuecTBo yacoB
Homep KOHTAKTHOM padoThl
Py- pasne- HaumenoBanmue pasaeia, C mpenofaBarejaeM
0exx | Ja, Te- TEeMBbI JlaGopa-
IMpakTuy.
MBI Jlekuuu TOPHbIE
3aHATUA
padoThI




Ilenp wu3ydyeHUss JaHHOW JUCLIH-
wivHbl. Ee 3HaueHuwe mpu moxro-
TOBKe OakajiaBpa IO HaIlPaBJICHUIO
Pyv6ex P1 15.03.04 «ABTrOoMaTh3amms TEXHO- 2 2
yl JIOTUYECKUX TMPOLESCCOB U TPOU3-
BOJICTB». PeaibHOe cTpoeHue Me-
TaJUJIOB.
OCHOBBI TEpMHUYECKOH 00pabOTKH
P2 P P 6 6
CTaJIH.
Btopoe mpeBpamieHue B CTajwu.
P3 [Moctpoenne C-obpa3Hod nua- 6 )
rpaMMBbl pacnajia NepeoXiaKIeH-
HOTO ayCTCHHTA.
3akanuBaeMOCTh ¥ IpPOKaJIMBae-
Pygenc P4 MOCTBH cTaii. OTITyCK CTaJjH. 5 )
PEXXUMBI U LIEJTb PA3JIMYHBIX BHU-
P7 | noB rEPMIYECKOI OBPABOTK M. - 8
OcCHOBBI BBIOOpa MapKH CTalH IS
P9 Pa3INIHBIX KOHCTPYKITHIA. 5 4
Bcero: 24 20
3aounas ¢popma o0y4yeHust
Homep KosmuecTBo yacoB
pasne- HaumenoBanmue pasaea, KOHTAKTHOM padoThI ¢ NpenojaaBarejieM
Ja, Te- TeMbI HMpaxkTuy. | Jlaboparop-
i Jlekuuu p parop
MbI 3aHATUA HbIe padoThI
1 CrpoeHHe peaNbHBIX M UICATBHBIX METall- 05 )
sioB. Kpucrajinueckue pelnieTku MeTajlioB. :
2 OCHOBBl ~ TEpMHUYECKOU U XUMHKO- 05 1
TEpPMHUYECKOH 00pabOTKHU CIIIIaBOB. ’
DU3NKO-MEXaHNIESCKIEe CBOWCTBA CIUIABOB B
3 3aBHCUMOCTH OT UX TEPMHYECKON 00padoT- 0,5 -
KH.
7 PEXUMBI U IJEJIb PA3JTMYHBIX BHIJOB TEP- 05 1
MHYECKOH OBPABOTKH. :
Bcero: 2 2

4.2. CogeprxkaHue JEeKIUOHHBIX 3aHATHIA

Tema 1. Peanvnoe cmpoenue memasiios.

Beenenue. Llenb n3yyeHus: JaHHOW TUCUUIUIMHBL. Ee 3HaYeHne npu moaro-
TOBKe OakanaBpa o HanpasiaeHuto 15.03.04 « ABToMaTu3aius TeXHOJIOTHIECKUX
MPOLIECCOB U MPOoU3BOACTBY. [Ipeamer marepuanoBenenue. CBoiiCTBa METAJIOB.
Tunel KpucTaIIMYecKuX peneTok. CTpoeHUE peaabHbIX METAUIOB, TOUEUHBIE U
JUHEWHbIC Ne(PEKThI pealbHbIX METAJIOB.

Tema 2. Ocnoebt mepmuueckoil oopadomku cmaneil.

JlmarpamMma cocTostHHS Jkese30-ymiepon. Kinaccudukanms crutaBos. Lems
TepMHUYSCKOH 00pabOTKH CIIaBOB. UeThIpe peBpalieHys B CTaId IIPU TEPMHUIE-
ckoii o0padotke. [Iporiecc aycTeHHU3amK CTaI — IEPBOE MPEBPAICHUE B CTAJH
IIpY Harpese.

Tema 3. Bmopoe npeepawienue ¢ cmaau. Ilocmpoenue C-obpasnoii oua-
2PamMMmMbl pacnaoda nepeoxnancoeHHo20 aycmenuma.

6]




Pacnag aycrenuTa npu oxyaxaeHnu. OCOOEHHOCTH NEPIAUTHOIO, MAPTEHCUT-
HOTO ¥ OEHHUTHOTO NMPEBpPALICHUM.

Tema 4. 3axkanueaemocmsv u npokanueaemocms cmanu. Omnyck cmanu.

OnpeneneHus 3aKaTMBAEMOCTH M MPOKATUBAEMOCTH cTaidu. DaKkTopsbl, BIUs-
I0IME Ha 3T napameTpsl. Llenb oTirycka 3akajieHHOU ctanu. Tpu BUIa OTIyCKa U
YEeThIPE NPEBPAIICHUSA B CTAIH PU OTITYCKE.

Tema 5. Bnuanue nezupyrouiux 31emMeHmoe8 Ha C6OUCH A CMAJIU.

BnusiHue nerupyrommx 3JIeMEeHTOB Ha MOIUMOP(HOE MpEBpalleHUE HKeTe3a,
Ha MPOKAJIMBAEMOCTb, HA MUIACTUYHOCTh, POYHOCTh CTaJH, HA IOJIOKEHUE TOUYEK
M, 1 M. OrmyckHass XpynKOCTh CTajiu. BiMsHHE JErupyrolmux 3JI€MEHTOB Ha
TEMIIEPATYPY OTIYCKa CTaJIN.

Tema 6. Aniomunuii u cniaévl Ha €20 OCHOGe. 3AKANKA U cCmapeHue air-
MUHUEEBIX CNIIABOE.

Jedopmupyemblie aTtOMUHHUEBBIE CIUIABBI, YIIPOYHSEMbIE U HEYIPOUYHSEMbIE
TepMuuyeckoil 00paboTkoil. EcTecTBEHHOE U MCKYCCTBEHHOE CTapeHue, 30HbI ['u-
Hbe-IIpecToHna.

Tema 7. Pexrcumol u yeib paziudHbvlX U008 MePpMUUecKoil 00padoomKu.

Breibop TemnepaTypbl HarpeBa moj 3akaiky. IlomHas um HemonHas 3akalika.
Bunpl omkura, HopManusanus, OTIycK cTand. PHU3MKO-MEXaHWYECKUE CBOMCTBA
CTaJIM MOCJI€ YKa3aHHBIX BUI0OB TEPMUYECKON 00padOTKH.

Tema 8. Xumuko-mepmuueckasn oopadomka cmainu.
[lemenTanusi, a30TUPOBaHUE, IHAHUPOBaHKE, AU Hy3nOHHAS METATUTU3AIH.

Tema 9. Ocnoeswt 6vlOOpa mapku cmanu 011 paznudHvLX KOHCMPYKYUIL.
Knaccudukanus craiei no Ha3HaYeHUIO.
4.3. JlaGoparopHble 3aHATHUS

Hopmarus BpemeHu, 4ac.
Homep HaumenoBanue
HaumeHoBanmue pasaeia, .
pasaeJa, TeMBI J1a0opaTopHoii Ounas 3aounas
TeMBbI padoThl ¢popma dhopma
o0yueHust o0yueHust
1 PeanbsHoOE cTpoeHue me- CtpykTypa 1 CBOMCTBA 5 )
TaJIJIOB. YIIIEPOOAUCTBIX CTAJICH.
OCHOBBI TEPMIIECKOI Bimsiane ckopocTH ox1a- 5
2 00paboTKu cTanei. XKIEHHS HA CTPYKTYpPY U i
CBOHMCTBA CTaJIH.
PyGexubIit KoHTpOIH Nel
Pexxnmsbl u niens pasnny- Tepmuueckas 00paboTka 4 1
7 HBIX BUJIOB TEPMUYECKOU | CTANH.
00paboTKH. 3akaiuBaeMoCTh U Ipo- 4 1
KaJanBa€MOCTb CTaJIH.
OcHOBBI BEIOOpa MapKu Bei0op mapku cramm. 3
9 CTaJIM IS Pa3TuIHBIX Py0exHbIi1 KOHTPOJIB -
KOHCTPYKILIUH. Ne2 1




Bcero:

20 | 2 |

4.4. KourpoJsbHas padora
(151 00yJarOIIUXCS 3a04HOM (POpMBI O0YUECHHUST)
Llenbro BBIMTOMHEHUSI KOHTPOJIBHON pabOThl SBISETCS U3YUYCHHE, 3aKperuie-
HUE U CHCTEMAaTU3alMsl yueOHOro MaTepuraia Mo Kypcy, BbIpadOTKa HaBBIKOB CaMO-
CTOSITEJILHOTO PELICHUS MHKCHEPHBIX 3aa4 110 HaIlPaBJICHHUIO.
VcxonHble TaHHBIE U PEIICHUs 3a7ad IPUHUMAKOTCS 110 HOMEpPaM BapuaH-
Ta Y BBLAAKOTCS IIPENOAABaTeNIEM KaKIOMY CTYIECHTY B OTAEIBHOCTH.
3aoanue 0151 bINOIHEHUS KOHMPOTIbHOU pabombl

Ha3znauuth 1 060CHOBATH PEKUMBI TEPMHUUECKON 00paOOTKHU Pa3IMYHbBIX CTa-
JIel B 3aBUCUMOCTHU OT HA3HAYEHUS U YCIOBUM SKCIUTyaTallUH.

5. METOINYECKHUE YKA3AHUS JJISI OBYYAIOHIUXCSA
1O OCBOEHUIO JUCIHUITJINHBI

[Ipu mpocnymmBaHUM JEKIIUHA PEKOMEHIYETCs] B KOHCIIEKTE OTMEUYaTh BCE
Ba)KHBIC MOMEHTHI, Ha KOTOPBIX 3a0CTPSET BHUMAHKE TPEIIOIaBaTeIh, B YACTHOCTH
T€, KOTOPBIC HAPABIICHBI Ha KaU€CTBEHHOE BBITIOJIHGHUE COOTBETCTBYIOIICH 1a00-
paTopHOii pabOTHI.

[IpenogaBateneM 3aruiaHUPOBAHO MCIIOIB30BAHUE MPU UYTEHUU JICKIUNA TeX-
HoJIOTMM y4eOHOU muckyccuu. [loatomy pexomenmyercs GUKCUpOBaTh JJisi ceOst
WHTEPECHBIE MOMEHTHI C IEJIbI0 UX aKTUBHOTO OOCY)KJICHHS Ha IUCKYCCHH B KOHIIE
JICKIIUH.

3aJ10roM Ka4eCTBEHHOTO BBHITIOIHEHUSI JTA0OPATOPHBIX padOT SBISETCS camo-
CTOSITeTIbHAS TIOJITOTOBKAa K HUM HaKaHYHE IyTEM TOBTOPCHHS MaTepUaJiOB JICK-
1. PekoMeHayeTcss MOArOTOBUTH BOTIPOCKHI TTO HESCHBIM MOMEHTAaM M OOCYIHTH
WX C IpernojiaBaresieM B Haualie 1abopaTopHON padoTHI.

[IpenogaBaTeneM 3aluTaHUPOBAHO MPUMEHEHHE HA JTAOOPATOPHBIX 3aHITHSIX
TEXHOJIOTUI Pa3BUBAIOIICHCS KOONEPALUH, KOJJIEKTUBHOTO B3aUMOJICUCTBHUS, pa3-
O0opa KOHKPETHBIX cUTyaruil. [103ToMy IpHBETCTBYETCS TPYNIIOBOM METOJ BHITIOJ-
HEHUs JTaOOpaTOPHBIX PadOT M 3alTUTHI OTYETOB, a TAK)KE B3aUMOOIICHKA U 00CY K-
JIEHUE PE3yIbTaTOB BHITIOJHEHUS Ta00OPATOPHBIX PadoT.

JIJist TeKyIIero KOHTPOJIS YCIeBaeMOCTH TI0 OYHOM popme 0O0ydeHus mperio-
JlaBaTeJIeM UCTIONB3YEeTCsl 0aUTbHO-PEHTHHTOBAsI CUCTEMa KOHTPOJIS M OIICHKHU aKa-
JEMUYECKON aKTUBHOCTH. [l09TOMY HACTOSTEIHHO PEKOMEHAYETCS TIIATEIBHO
nmpopadarpiBaTh Marepuan AUCIUIUIMHBI MPU CaMOCTOSATEILHON paboTe, y4acTBo-
BaTh BO Bcex (hopMax OOCYKIEHHUS W B3aMMOCHCTBUSA, KaK Ha JEKIUSIX, TaK U Ha
7a00paTOPHBIX 3aHATUSAX B IENSAX JIYUIIETO OCBOCHUS Marepuana W IOTyYCHUS
BBICOKOM OIICHKH IO pe3yJIbTaTaM OCBOCHUS JUCITUTLIHHEI.

BrImmotHeHHE CaMOCTOSATEILHON pabOThI MOAPA3yMEBAET CaMOCTOSTEIBHOE
W3YYCHHE Pa3/esIOB JUCIUIUIMHBI, ITOATOTOBKY K JJAOOPATOPHBIM 3aHATHSIM, K PY-
OCXXHBIM KOHTPOJISIM (11 0Oydaroniuxcsi O4Hou (Gopmbl 0OyUeHHS ), BBITTOJTHEHUE
KOHTPOJILHOW paboThl (1711 00y4aromuxcs 3a04HON (hOpMbI 00yUYEHHS ), TOATOTOB-
Ky K 3a4eTy.



Pexomenmyemasi TpymoeMKOCTbh CaMOCTOSITEIbHON PabOThI MPENCTaBIICHA B
tabuile:

PexoMeHpyeMbIii peKMM CaMOCTOSITEIbHOM PadoThI

Pexomennyemasi
TPYA0€MKOCTb,
HaumenoBanue aKa/. yac.
BH/IA CAMOCTOATEJIbHON padoThI Ounas 3aounasn

(popma (popma
o0yueHusi | o0yuyeHus

CaMocTofiTeJIbHOE M3YUYEeHHE TeM JUCIUILINHbI: 58 102
DNEKTPOTEXHUYECKUE MaTEPHAIbI. 12 25
Yyrynsl. x Tepmuueckas o6paboTka. 12 25
MarHuveBbi€ CIUIABBI. 12 20
TuTaHOBBIE CIJIABBI. 10 20
[InacTmaccsl. 12 12

IHoaroroBka K JIaOOPATOPHBIM 3aHATHIM 20 5
(o 2 Jaca Ha Ka)XJ0€ 3aHATHE)
IloaroroBka K pyoesKHbIM KOHTPOJISAM 4 i
(o 2 yaca Ha KaxJplil pyOex)
IHoaroroBka K 3a4erty 18 18
BrinosiHeHHEe KOHTPOJILHOI padoThl - 18
Bcero: 100 140

6 POHA OHEHOYHbBIX CPEIACTB
JJIA ATTECTALIUMA 110 AUCIHUITJIMHE

6.1 IlepeyeHb OLICHOYHBIX CPEACTB

1. bannbHO-pEeHTUHTOBAs CHUCTEMa KOHTPOJIS M OLICHKU aKaJeMHUYE€CKONW aKTUBHO-
ctu oOyuaromuxcst B KI'Y (151 ouHoM popmbl 00ydeHwMs ).

2. KonTponwHas padota (1751 3a04HOM (HOpMBI 00yUCHUS).

3. OT4eThl 00yJaArOIIMXCS TI0 TA0OPATOPHBIM pabOTaM.

4. bank TeCcTOBBIX 3a1aHui K pyOeKHBIM KOHTposisiM Ne 1, No 2 (myist ouHon hopmbl
oOyueHus).

5. IlepeueHb BONIPOCOB K 3a4ETY.

6.2. Cucrema 0a/1JIbHO-PETHHIOBOM OLICHKH
padoThI 00yYAOIUXCS MO JUCHHUIITIMHE

Ounas popma o00yueHus:

No | Hawmmenosna-

CoxeprkaHue
HHE Acp

1 | Pacnpenene- Pacnipenenenue 6amion

o]




Hue 0aJuIoB 3a
CEeMEeCTPBHI 110
BHJIaM y4eO0-
HOM paboTHI,
CPOKH Ca4n
y4eOHOH pa-
00THI (MOBO-
AATCS 10
CBeIeHHsI
00yJarommx-
csl HA MIEPBOM
y4eOHOM 3a-
HSITHH)

Brinonsue-
HUE U 3a- Pac
Bun I IIHATa oT- abora PyGexuprii | PyGexHbIN
N ocerre- Ha IpaK-
yaeOHOH . | YeToB Mo KOHTPOJTh KOHTpoJb | 3auer
HUE JIeKITAN THYECKHX
paboTHI: mabopa- | oo Nel Ne2
TOPHBIM
pabotam
bannenas
R 12 30 - 14 14 30
OIICHKA:
Ho 6-mu Ha 1o-
6aIIoB 32 Ha 4 na-
. cJeTHEM
ITpume- 12 nekmmii | maGoparop- ) 6oparop- 1a6ona
YaHUS: no 1 6amry | Hymo pabo- HOH pabo- pa
TOPHOM
TY, TC
(5 1.p) pabore

Kpwurepwuii nepecuera 6an-
JIOB B TPAAULIMOHHYIO
OIICHKY 10 UTOraM paboThI
B CEMECTpE U 3aueTa

60 1 MeHee 0aJTOB — HEYOBJIETBOPUTEIHHO, HE3AUTECHO;
61...73 — yIOBIETBOPUTEIBHO, 3a4TEHO;
74... 90 — xoporo;
91...100 — oTimyHO




Kpurepun nomycka k mpo-
MEKYTOUHOU aTTeCTaluH,
BO3MOKHOCTH TTOJTyYCHUS
ABTOMATHYECKOTO 3a4eTa
(’K3aMEHAITMOHHON OIeH-
KH) 110 AUCHHIUIAHE, BO3-
MOXHOCTb MOJTY4eHUs 60-
HYCHBIX 0aylioB

Jlyist TOTTyCKa K IPOMEXYTOYHOM aTTeCTalluy 10 JUCIUTUIAHE
3a ceMecTp oOyJaronuiics JoIKeH Ha0paTh M0 UTOraM TEKYILEro
1 pyOexHOro KOHTposie He MeHee 51 Gamrta. B cirydae ecinu 00y-
qaromuiics Habpan MeHee 51 Gaa, TO K aTrTeCcTalluOHHBIM HCITBI-
TaHUSIM OH HE JIOITYCKAaeTCH.

Jis monmyueHust 3adera 6e3 MpOBEISHHs MPOIETYPHI TpoMe-
JKYTOUHOM arTrecTanmuy olydaromemycs HeoOxonumo Habparb B
XO7Ie TEKYIIEro W PyOeKHBIX KOHTposiel He MeHee 61 Oamna. B
ATOM Cllyyae UTOT OAJJIbHOW OIIEHKH, MOJYy4aeMOi OOydaronium-
csl, OMpeAessieTcs N0 KOJIMYecTBY OaioB, HAOpaHHBIX UM B XOJ€
TEKyLIero u pyOexkHbIX KoHTposied. IIpu sToM, Ha ycMoTpeHue
npernojasareiis, OalipHas OLEHKAa OOYy4arolerocst MOXET ObITh
MOBBIIIIEHA 32 CUET TMOJTYYEHHUS AOMOJHHUTENbHBIX OaJlIOB 3a aka-
JEMUYECKYIO0 aKTUBHOCTb.

OO0yuaromuiicsi, UMEIOIINUN IPABO Ha IMOJIyYE€HUE OLIEHKH 0e3
MPOBEIICHUS TPOLICAYPhI IPOMEXYTOYHOM aTTECTAIUU, MOXKET I10-
BBICHTH €€ ITyTeM CJayd aTTeCTallMOHHOTO UCHBITaHUs. B ciydae
MOJy4YeHUs: OOyYaroIUMCsl Ha aTTeCTallMOHHOM ucHbITaHuu 0
0anoB HMTOr OAJUIPHOM OIEHKU 110 JUCIHUIINHE HE CHHIKACTCA.

3a AKaJICMUYCCKYH0O aKTUBHOCTB B XOAC OCBOCHHA
AUCHUIIIIMHBI, Yy4aCTUC B y‘IC6HOI>'I, HaYQHO-HCCHeﬂOBaTGHLCKOﬁ,

CIIOPTUBHOM, KYJIBTYPHO-TBOPUYECKOM 31 00IIeCTBCHHON
JNESATENIbHOCTH ~ O0y4aromemMycss  MOTYyT  OBbITh ~ HAYUCIICHBI
JIOTTOJTHUTEIIbHBIE OaJLIbL. MakcumanbHOe KOJINYECTBO
JOTIONTHUTEBHBIX ~ OallJIOB 32  aKaJIeMUYECKYyI0 aKTHBHOCTB

cocrasigaet 30.

OcHoBaHHEM IJIL TIOJIYYCHHSA OOIMOJIHUTCIIBHBIX 0asioB
SABJIISIFOTCA:

- BBINOJHCHHE AOMONHUTENBHBIX 3aJaHHi 110 JHCHUIIIHHE,
JIOTIONTHUTEIbHBIE 0aJUThl HAUUCIISIOTCS TIPETIoAaBaTeieM;

- ydacTHe B TEYEHHE ceMecTpa B Y4eOHOH, Hay4yHO-
MCCJIEI0BATENBCKOM, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOM U 00-
[IeCTBEHHOU AesaTenpHocTH KI'Y.

®opMmEI 1 BUITBI yIeOHOH
paboThI 715 HEYCIIeBatO-
J1105D.¢ (BOCCTaHOBI/IBH_H/IXCSI
Ha Kypce o0yueHus) o0y-
YArOMINAXCA IS OJIYYEHHUS
HEeAOCTaoNNX 6aIoB B
KOHIIE ceMecTpa

B ciydae eciu K TNPOMEXYTOYHOW arrecTtauuu (3a4ery)
HaOpaHa cymma meHee 51 Oamna, oOydaromemycss HEOOXOIUMO
HaOpaTh HEeIOCTaloIIee KOJIMYECTBO OajuioB 3a CUET BBINOJIHEHHUS
JIOTIOJTHUTENBHBIX 3a/laHUM, 10 KOHIIA MOCieaHel (3aueTHOM) He-
JIeNT CEMECTpA.

JIMKBUAIUS aKaJeMHUYECKUX 3aJ0JDKEHHOCTEH, BO3HMKILIUX
M3-3a Pa3HOCTH B YYEOHBIX TJIAaHAX MPU MEPEBOJIE MIIH BOCCTAHOB-
JICHUH, TIPOBOJUTCS MYTEM BBIMOJIHEHUS JOMOJHUTEIbHBIX 3a7a-
HuM, popma u 00bEM KOTOPHIX ONPEENIIeTCs MPENoIaBaTesIeM.

6.3. IIpouenypa oueHUBaHMUS Pe3yJIbTATOB OCBOCHMS AUCIUIINHBI

Py0esxHbIil KOHTPOJTb TPOBOAUTCS B (hOPME MUCHbMEHHOTO TECTUPOBAHUS.
[lepen mpoBeeHHEM Ka)KIOro PyOEKHOTO KOHTPOJISl MpenoaaBaresb npopa-

OaThIBa€T CO CTYACHTaMU OCHOBHON MaTepHall COOTBETCTBYIOIIMX pPa3/IesOB JHUC-
LUUIUTMHBL B POpME KPaTKON JEKIUU-TUCKYCCUU.




BapuaHTbl TECTOBBIX 3aaHUl U1l pyOexkHbIX KOHTposied Ne 1 cocrosaT u3z 14
BOIPOCOB, Ne 2 u3 14 BONpocoB.

Ha kaxxgoe TectupoBaHue Mpu pyOexKHOM KOHTpOJIE 00ydarolmeMycsi OTBO-
IUATCSt Bpems He MmeHee 30 MUHYT.

[IpenonaBarens OLiEHHMBAaeT B Oayiax pe3yibTraTbl TECTUPOBAHUS KaXKIOTO
00y4aromerocst 1o KOJIMYECTBY MPaBUIIbHBIX OTBETOB M 3aHOCHUT B BEAOMOCTh yUe-
Ta TEKYIIEH yCIIEBaEMOCTH.

3adet mpoBoAUTCS MO OuietaM. buseT cocTouT U3 2 BOMPOCOB, HA KOTOPHIE
oOy4Jarouuics 1aeT pa3BEepHYThIM OTBET. 3a MPABWIbHBIA OTBET HA KaX/Ibld BO-
npoc 00ydaromuiicss MaKCUMaJIbHO MOXKET MOJIY4YuTh 15 6amnoB. Bpems, oTBogu-
MO€ CTYICHTY Ha SK3aMEHALMOHHBIN OUIIET, COCTaBIsIeT | aCTPOHOMUYECKHUH Yac.

Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M 3a4€Ta 3aHOCATCS MPEIo-
JTaBaTeJIeM B 3aUETHYIO BEIOMOCTh, KOTOpasi CAAETCS B J€Hb 3a4€Ta B OpraHU3allu-
OHHBII OT/I€]T UHCTUTYTA, & TAK)KE BBICTABIISAIOTCA B 3aUETHYIO KHMXKKY OOydarole-
roc.

6.4. IIpyMepbI OLIEHOYHBIX CPEICTB AJIfA Py0eKHbIX KOHTPOJIel U 3a4eTa

IIpuMmepsl 3agannil s pyoe:kHOro KoHTpoJsa Ne 1 (2 cemectp)
1. B xakoM HampaBJIEHHU HIET Ipolece, eciau Fy > F,?

BapuanTtsl otBeToB: 1. [InaBnenue.
2. Kpucrannuzarusi.
3. CocTosiHuE HE U3MEHSETCS.
4. Kunenue.

2. Kax BiausieT uaMenpueHue 3epHa Ha CBOMCTBA OTJIMBOK?

Bapuantsl oTBeTOB: 1. YBenmuunBaeTcst ynapHasi BA3KOCTb.
2. He Bnuser.
3. YMeHb1aeTcs yiapHas BI3KOCTb.
4. CBoiiCTBa yXyALIAIOTCS.

3. Kakoe nedopmupoBanre Ha3bIBACTCS XOJOIHBIM?

BapuaHTsI OTBETOB:

1. lepopmupoBanue, npu KOTOPOM HE BO3HHUKAET Je(hOpMAIIIOHHOE YIIPOUHE-
HUE.

2. lebopMupoBaHue Npu TEMIEpaType HUKE TeMIIEpaTypbl peKpUCTAILITN3A-
1005078

3. dedopmupoBanue mpu KOMHATHOM TeMIIepaType.

4. ledopMupoBaHre IpU OTPULIATENBHBIX TEMIIEPATypax.



4. Kak Ha3pIBaeTCs CTPYKTYypa, MPEACTABIAIONIAs COOO0M TBEPbI pacTBOpP YT-
aepoja B a-Fe?

Bapuants! otBeTOB: 1. [Tepnut.
2. [leMeHTHT.
3. ®eppur.
4. AyCTeHUT.

5. Kak Ha3pIBaeTCs CTpYKTypa, IPEACTaBIIAIONMas COO0H MEXaHUYECKYI0 CMeCh
depputa u nemMmeHTuTa?

BapwuanTte! oTeeToB: 1. [lepnurt.
2. @eppur.
3. JleneOypwur.
4. AycTeHur.
6. K xakoiif kareropuu mo kauecTBy npuHa ekt ctaib CToCI1?

BapuanTel oTBEeTOB: 1. BBICOKOKaUECTBEHHAS CTAIb.
2. KauecTBeHHas cTallb.
3. Cranb 0OOBIKHOBEHHOI'O Ka4eCTBA.
4. Ctanp crieriaabHOIO0 Ha3HAYCHMS.
7. I'paduT xakoit popmsbl coaepkutcs B criae BUS50?

BapuanTsl otBeToB: 1. [llapoBUAHBIM.
2. XJ10TIbeBUIHBIMN.
3. IInacTUHYATBHIN.
4. B crutaBe HeT rpadura.

8. Uro o3nauaet ymucio 10 B mapke crutaBa KY 35-107

Bapuantsl otBeTOB: 1. OTHOCUTENIBHOE YIJIMHEHUE B MPOLICHTAX.
KK

2. YnapHas BA3KOCTh B R

Krc

3. Ilpenes NpOYHOCTH NPH PACTSDKEHUU B 2 .

4. ConeprkaHue yriaepo/a B MPOLEHTAX.

9. Kak BiusieT yrmiepos Ha TBEPIOCTh CTau?

BapuanTtsl otBeToB: 1. He BiusieT.
2. IloBsIiiaer.
3. Ilonmxaer.
4. BeipaBHUBAET MO CEYEHUIO.

10.Kaxkas omnepanusi TepMHIECKO 00paOOTKHU CcTald 00ecrieynBaeT HaubOIb-
1IyI0 TBEPAOCTH?



BapuanTte! oreToB: 1. Hopmanuzanus.
2. 3akanka.
3. OTxur.
4. HemtOJIHBIA OTKUT.

11.Kak Ha3bIBaeTCs TepMHUUecKasi 00paboTKa JOIBTEKTOUIHOMN CTaJIA, COCTOSI-
11asi B HarpeBe ee BbllIe AcCs, BBIICPKKE U OBICTPOM OXJIAXACHUH (B BOAE)?

BapuanTte! orBetoB: 1. [lonnas 3akanka.
2. Hopmanuzanusi.
3. OTxur.
4. OTmyck.
IIpuMmepsl 3agannil 1y py0e:KHOro KOHTPOoJiA Ne 2 (2 cemecTp)

1. Pacmudpyiite cneayromme MapKH.
20X
40XHBA
30XM
Crben
Cr2xn
7XI'2BM
Crans 15A
Crainp 20kn
9. 3X2B8D
10.P14d4
2. Texunonorus 3akanku. Llenb. 3akanodHbie Cpeibl.
3. A30THpOBaHUE CTAJIH.
4. Kaxk xiaccu@uIupyoTcs U MapKUPYIOTCS CIUTABBI HA OCHOBE MEJIH.

NN E

5. Pactmpyiite criemyromne Mapku.
1. Crlcn

2. Cranp 08k

3. 4X8B2

4. Cranb 30A

5. V13

6. 35X

7. 38XTC

8. 15X2I"2CB

9. 20XHM

10.Cr5mc

6. Hopmanuzanus cranu. Llens, pexxuM.



7. llokoBku u3 cranu 40 UMEIOT KPyNHO3EPHUCTOE CTpoeHHe. OnummTe crnocod
TepMUUecKoil 00padoTku, oOecrednBaroniel MoJyYeHNEe MEJIKOTO 3epHa.
8. Kak xmaccuuimpyrorcs crjiaBbl Ha OCHOBE aTFOMUHUSI.

9. Kak Ha3pIBaeTcs 00pabOTKa, COCTOSIIAS B HACBIILIEHUN TOBEPXHOCTHU CTaJIM a30-
TOM U YIJIEPOJIOM B PACIIABICHHBIX COJISIX, coaepskamux rpymmy CN?

BapuanTe! otBeToB: 1. [{luanupoBanue.
2. Yiy4iieHue.
3. MomudunupoBaHue.
4. llemeHTarusl.

10. HazoBuTE pexuM TEPMUYECKON 00pabOTKH MPYKUHHO-PECCOPHON CcTaNIN
65C2.

BapuanTe! oTBeTOB: 1. 3akanka + HU3KHN OTIYCK.
2. 3akasika + CpeIHUI OTIYCK.
3. 3akaska + BBICOKMH OTITYCK.
4. Hopmanuzanusi.

11. Kak Ha3biBaercs criaB Mapku 4XB2C? KakoBo ee Ha3HaueHUE?

BapuanTsl oTBEeTOB: 1. XpOMO-HUKENIEBAs CTANIb, IITAMIIOBAS.
2. Yrepoaucrasi, KaueCTBEHHas CTajlb.
3. UHCTpyMEHTaNbHas JIESTUPOBAHHAS.
4. KoHCTpyKIIMOHHAS CTaJlb.

Bonpocs! s 3a4era

1. Kpucraminueckasi CTpyKTypa METAIOB U €€ CBSI3b C METaJUIMYECKUMU CBOM-
CTBaMH DJIEMEHTOB.

2. PacTtBOpBI BHEIPEHUS 1 3aMEIIICHHUSI.

3. KoHCTpyKIIMOHHAsI TPOYHOCTh METAJJIOB. XapaKTEPUCTUKU YIPYTOCTH U ILIa-
CTUYHOCTH METAJUIOB M CIUJIABOB. XPYIIKOE U BSI3KO€ pa3pylLI€HHE METAJUIOB U
CIUIaBOB. 3aBUCHUMOCTh XapaKTepa pa3pylieHus OT CTPyKTypsl. [lopor xnaaHo-
JIOMKOCTH.

4. CtpoeHue peasibHbIX MeTauioB. [[edeKkThl KpucTasuMueckon pemeTkd MeTa-
70B. CBsI3b MEXAY JAUCIOKAIUSMH U MPOYHOCTHIO pealbHbIX METAIIJIOB U CIlJIa-
BOB.

5. JlnarpaMmbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHCTEM. XapaKTepUCTHUKA JIMHUM
nuarpamMmbl. OnpeneneHue cocraBa U konumdectsa ¢a3. Kpusble oxiaxkieHus
cru1aBoB. CTpyKTypa CILIaBOB.



6. IMonmumopdHubie npeBpallieHus B xkene3e. TepMoAMHAMUYECKUE YCIIOBUS CYIlle-
CTBOBaHUA 0 Y- keJe3a. YTo Takoe PeppuT 1 ayCTCHHT.

7. ®a3oBble MpeBpalleHus] B CIIaBax XeJe30-yriiepoa npu HarpeBe. Poct 3epHa
ayCTeHUTa Npu Harpese. [IpupoaHOMETKO3EpPHHUCTBIE U TPHUPOTHOKPYITHO3EP-
HUCTBIC CTAJIH.

8. Pacmag aycrenuta B m3orepmuueckux ycioBusax. [loctpoenmne C-oOpa3Hbix
JuarpaMm. YCJIOBHs EPAUTHOTO mipeBpaiieHus. CopOuT U TPOCTUT.

9. IlpeBpaiieHne ayCTeHUTa MPHU HEMPEPHIBHOM OXJAXKICHUH. TepMOKHMHETHYE-
CKUE JUarpaMMbl.

10.MapreHcUTHOE TpeBpalleHUuEe B CTand. BiusHHME yrnepoma Ha TETparoHalb-
HOCTh MapTeHCHUTA. BiusHue ymiepona Ha TeMIIepaTypy Hadajla U KOHLA Map-
TEHCUTHOTO TNpeBpallleHus. BinsgHue yriepoaa Ha KOJIMYECTBO OCTATOYHOIO
ayCTCHUTA.

11.TepMmoauHaMUYECKUE YCIOBHS YETHIPEX OCHOBHBIX NMPEBpPALICHUI B CTAJIH. 3a-
BHUCHUMOCTh CKOpPOCTU AU(Yy3UH yIiepoja U Keje3a U U3MEHEHUs CBOOOIHOMN
HHEPryuu MpEBpALIEHUsI ayCTEHUTAa OT Temmeparypbl. TeopeTrndeckoe 000CHO-
BaHHE TEMIIEpaTyp HAMMEHBIIEH YCTOMUNBOCTH MEPEOXJIAKICHHOTO ayCTCHUTA.

12.Paznnure B (pa30BOM cOCTaBE W MeXaHH3Me OOpa30oBaHUs MEPIUTHBIX U Map-
TEHCUTHBIX CTPYKTYD.

13.IIpeBpalieHre 0OCTaTOYHOTO ayCTEHUTA MPU HarpeBe (OTIyCcke) ctamu. MapTeH-
CUT OTIYCKa, TPOOCTUT U COPOUT OTIMycKa. BhICOKMH, cpeaHmii U HU3KUHA OT-
nmyck. MexaHnyecKkre CBOMCTBA OTIYIEHHOW CTAJIH.

14.BaustHue yriepoaa U JerupyroLuUX 3IEMEHTOB Ha TBEPAOCTh, IPOYHOCTS, IJ1a-
CTUYHOCTb U BSI3KOCTh CTaJIH.

15.3akanmBaeMOCTh ¥ MPOKAIMBAEMOCTb CTaJIH.

16.BausiHEE JETUPYIOUIUX AIEMEHTOB HAa YCTOWYMBOCTH ayCTEHUTA MPH OXJIaXKIe-
HUU CTajH, KPUTHUYECKYIO CKOPOCTh 3aKaJIKH, IIPOKAJIIMBAEMOCTb, TEMIIEPATYPY
(My, My).

17.BausiHie JETUPYIOIIMX 3J€MEHTOB Ha TMOJUMOpP(HBIE MPEBPALLECHUS Keje3a.
BnusHue nerupyroniux 31€eMeHTOB Ha MPOLIECCHI MPU OTITYCKE CTaH.

18.0TnyckHas XpymnmKoCTh MEPBOTO M BTOPOTO poaa. OTIYCK MHCTPYMEHTAIbHBIX,
KOHCTPYKUIHUOHHBIX U PECCOPHO-TIPY>KMHHBIX CTaJEH.

19. TexHonmorus 3aKajiku CTaJ M. 3aKaJO4YHbIE CPEbI, CIOCOOBI 3aKaIKH.

20.TexHONOTUs OTKUTA, HOPMAJIM3ALMU U OTITyCKa CTaJH.

21.Bnustane kapOuao00pa3yromux J1€eMEHTOB Ha CTPOSHHUE CTalld, Ha MPOIECCHI
ayCTEHU3AlIMH U MPOLIECCHI MPHU OTITYCKE CTaJIH.

22.Harpes ctanu noj 3akanky. 3akaika aeraneit na TBY.



23.1lemenTanus cTaim.

24. A3oTHpOBaHNE U IMAHUPOBAHUE CTAJIH.

25.Cepblii 1 OelbIil UyTyH.

26.BbICOKOTPOUHBII YYTYH C IIaPOBUIHBIM IPAQUTOM.

27 .KoBKHMif UyTYH.

28.Knaccudukaius craneil mo CTpyKType U Ha3HadeHHI0. MapKupoBKa KOHCTPYK-
LIUOHHBIX U MHCTPYMEHTAJIbHBIX CTAJICH.

29.MenHbI€ CIJIaBHlI.

30. ATIOMUHHEBBIE CILIABHI.

6.5. @ono oyenounvlx cpeocme

[TonubIit OaHK 3a/laHui IJIs1 TEKYIIEro, PyOSKHBIX KOHTPOJIEH M MPOMEKY-
TOYHOM aTTeCTally MO NUCUUILIMHE, T0OKA3aTeNId, KPUTEPUH, LIKAIbl OLICHUBAHUSA
KOMIIETEHIIUM, METOIMYECKUE MaTEepUAIIbl, ONPEACIAIONIME ITPOLEAYPhl OLICHUBA-
HUs 00pa3oBaTeIbHBIX PE3YIbTATOB, MPUBEIECHBI B y4€OHO-METOAMYECKOM KOM-
IJIEKCE JUCIUIIINHBL.

7. OcHo6HasA u 00OnONHUMENbHAA yUeOHan Tumepamypa
7.1. Ocnoenasn rumepamypa

1. Marepuanoseaenue / [log pen. b.H.Ap3zamacoa. — M.: MammHocTpoeHue,
1986.

2. Ocnossl marepuanosenenus / [lon pea. M.M.Cunopuna. — M.: MaimHo-
cTpoeHue, 1988.

3. I'ynseB A.IL. Meranmnosenenue. — M.: Metamnyprus, 1987, 1986.

4. Jlaxtua FO.M. MetamnoBeneHue u TepmMudeckast oopadorka. — M.: Merai-
nyprus, 1983.

5. Anapees H.X., ManaxoB A.U., ®ydaes JI.C. HoBbie MaTepuanbl B TEXHU-
ke. — Bricmag mxona, 1983.

6. ®ununkoB M./JI., I'ypeBnu 10.I, Paxmanos B.U. Ilonyuenune u ynpouHs-
foiasi 00paboTKa COBpeMeHHbIX ciiaBoB. — Kypran, KI'Y, 1997.

7. I'ypesuu 1O.I. Teopus tepmudeckoii 06paborku cramm. — Kypran, KI'Y,
2004.

8. I'ypesnu 0.1, CaBunbix JI.M., lynopoBa T.A. Teopus tepmuueckoii 00-
pabotku cranu. — Kypraun, KI'V.

7.2. /lononnumensvnasn tumepamypa



1. ITonoB A.A., Ilonosa JI.E. M3oTepmuueckne U TEPMOKHMHETHUECKUE 1A~
rpaMMBbl pacnaja nepeoxaaxaeHHOro ayctenura. — M.: Mamrus, 1981.

2. IIImbikoB A.A. CipaBouHHK TepmucTta. — M.: Mamrus, 1981.

3. HoBuxoB NU.U. Teopust Tepmudeckoir 00paboTku MetauioB. — M.: MeTtai-
nyprus, 1986.

4. I'ennep FO.A. MHcTpyMeHTanbHble cTanu. — M.: Mertamnyprus, 1983.

5. Copokun B.I. u np. MapouHuk crtanei u criiaBoB. — M.: MammuHocTpoe-
Hue, 1989.

6. I'ynsieB A.IL. u np. MHcTpymenTanbuble cranu. CrpaBouHuk. — M.: MamuHocTpoeHue,
1985.

7. Komnosunumonnsie Marepuansl. CrnpaBounuk. — Kues: HaykoBa nymka,
1985.

8. MeramioBenenre U TepMuueckas obpadborka. CrnpaBoyHHK B 3 Tomax /
[lon pen. Paxmraara A.I. u bepamreiina M.JI. — Meramnyprus, 1983.

9. I'ypeBuu 10.I., PaxmanoB B.W. Tepmuueckas o0paboTKa MOPOIIKOBBIX
craneil. — M.: Merautyprus, 1985.

7.2. Memoouueckasa numepamypa

1. ITanpmma U.@., Paxmanos B.M. BeiOop cTanu v TEXHOJIOTUH YIIPOYHEHUS
neraned mammH. — Kypran, 1994.

2. I0.I''ypeBny, [ H.IlInutko. KOHCTpYKIIMOHHBIE MAaTepUAIIbl ISl JETAJICH
mMamuH. — Kypran, 1985.

3. dpososo3os I'.I1., Paxmanos B.H., I'ypesuu [O.I'. [loBepxHOCTHOE ynipou-
HeHue aetaneit mamuH. — Kypran, KI'Y, 1997.

4. I'ypesuu FO.T, JIpoBoBo3zoB I'.I1., CaBunbix JI.M. ITopoiikoBsie cTanu aJis
KOHCTPYKIMOHHBIX aetaneil. — Kypran, KI'Y, 1997.

5. PyKkoBOZICTBO K BBITIOJIHEHUIO J1aOOpaToOpHBIX padoT 1o Kypey “Marepua-
jJoBencHue” g crenuaisHocTer 120100, 120500, 210200, 150100, 150200. —
Kypran, 1992.

6. CTpyKTypa u CBOMCTBA yIIepoaucThix ctane. — Kypran, 2002.

7. BnusiHrE CKOPOCTH OXJIAKJIEHUS Ha CTPYKTYPY U TBEPAOCTh cTtayu. — Kyp-
rax, 2003.

8. Tepmuueckas oOpadbotka cranu. — Kypran, 2000.

9. IlpokanuBaeMocTh ctasu. — Kypran, 2001.

10. BeiGop cTanu u COCTaBIE€HUE TEXHOJIOTUU TEPMHUECKON 0OpabOTKU st
JeTalied KOHCTPYKIMOHHOTO HazHaueHus. — Kypran, 1994.

11. CoenuneHne MeTaIOB U IIacTMacC KieeBbiM MeToaoM. — Kypran, 2004.

8. PECYPCBI CETU «MHTEPHET»,
HEOBXOIMMBIE JJIA OCBOEHUSA JTUCHUITIMHBI

Ne HNHuTepHer-pecype Kparkoe onucanue

Buneosanucu v TEKCTOBBIN MaTepual myOTMIHBIX

1 | http://elementy.ru/lib/lections .
JICKIIMHN N3BCCTHBIX y“ICHI:IX MI/Ipa

2 | http://elementy.ru DHIUKIIONENYECKAN CAT



http://elementy.ru/lib/lections
http://elementy.ru/

caii'T MOCKOBCKOTO (PM3UKO-TEXHUYECKOTO UHCTH-

3 | http://mipt.ru/ N
TyTa (TOCYIapCTBCHHBIA YHHBEPCUTET)
4 http://www.imyanauki.ru/ VYuensie uzobperarenan Poccun
5 | http://physics.nad.ru ®du3znka B aHUMALUAX
6 | http://physics03.narod.ru/ Caiit nocsieH (GU3MKe, KOTOpasi HaC OKPYKaeT

[Topran siBisieTcs COCTaBHOM YacThio (eiepalibHO-
ro nopraina "Poccuiickoe oopazoBanue”. Conep-

7 | http://en.edu.ru/ KUT PECYPCHI U CCHUIKU Ha PECYPCHI IO eCTe-
CTBEHHO-HAYYHBIM IUCIUIUIHHAM ((U3HKa, MaTe-
MaTHKa, XUMUS 1 OMOJIoTHs).

®denepanpHblil mopran «Poccuiickoe oO6pazoBa-
HUE»

8 | http://www.edu.ru/

9 | http://ru.wikipedia.org DHuukioneaus Bukunenus

Caiit MOCKOBCKOTO TOCYAapCTBCHHOTO YHHUBCPCHU-

10" | http://www.msu.u tera uM. M.B.JIoMmoHOCOBA

9. ”TH®OPMALIMOHHBIE TEXHOJIOI'NH,
INPOTPAMMHOE OBECIIEYEHHUE

N THO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMBI
1. OBC «Jlanb»
2. ObC «KoHCynbTaHT CTyIEHTa»
3. OBC «Znanium.comy
4. I'apaHT — cIpaBOYHO-TIPABOBAsi CUCTEMA

10. MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHUE

JANCHOUITJINHBI
MarepuallbHO-TEXHUYECKOE OOECIEeYeHHe M0 pean3aliui JUCUUTIIUHBI
ocyuiecTsisiercs B coorBercTBUM ¢ TpedoBanusimu PI'OC BO mno nanHOM
o0Opa3oBaTebHON MTPOrpamMMme.

11. JJA OBYYAOIIIUXCA C NCITOJIB3OBAHUEM JTUCTAHIINOH-
HBIX OBPA3OBATEJIbHBIX TEXHOJIOT U

[Tpu ucnoap30BaHUM ICKTPOHHOTO OOYYCHHS M AUCTAHIIMOHHBIX 00pa3oBa-
TeabHBIX TexHonorui (nanee 0 u JJOT) 3aHATUS MONTHOCTHIO WM YaCTUYHO MPO-
BOJIITCS B pexume oHjlaiiH. OO0beM AUCHMILIUHBI U pacIipe/ieieHue Harpy3KH 1o
BUJIaM paboT cooTBeTcTBYeT I1. 4.1. Pactpenenenue 6aioB COOTBETCTBYET 1. 6.2
100 MOXET OBITh U3MEHEHO B COOTBETCTBUHU C PeIIeHueM Kadeapsl, B Cirydae Ie-
pexona Ha D0 u JIOT B mpomecce oOyuenus. Permenue kadenpsl 00 ucmonb3ye-
MBIX TEXHOJIOTUSIX U CUCTEME OILCHUBAHMS JOCTHKEHUIN OOy4aroIuXcs MpUHUMA-
€TCs C yUeTOM MHEHUS BEAYIIETO MPErnoAaBaTes U JOBOAUTCS 10 00yUYarOUIXCs.


http://mipt.ru/
http://www.imyanauki.ru/
http://physics.nad.ru/physics.htm
http://physics03.narod.ru/
http://en.edu.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.msu.ru/

[MTPMJIOXEHMUE 1

AHHOTaIMs K paboueid mporpamMme JUCITUATIITAHBI

«MarepuaJjioBeieHue U TEXHOJIOTHS KOHCTPYKIMOHHBIX MATEPUAJIOB))

o0Opa3oBaTeIbHON MTPOTPAaMMBI BBICIIIETO 00OPa30BaHUS —
porpamMmsel OakajiaBprara
15.03.04 — ABTOMaTH3a1Usl TEXHOJOTMYECKHUX MPOLECCOB U IPOU3BOJACTB

HanpasneHHOCTB:
ABTOMATH3aLUA TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BOICTB
(MamMHOCTPOEHHE)

Tpynoemkocts qucuuriuiel: 3 3E (108 akageMuyeckux 4acoB)
Cemectp: 2 (ounas ¢opma o0yueHust), 3 (3aounas hopma oOydeHHUS)
dopmMa MPOMEKYTOYHON aTTECTALNH: 3a4ET

ConepxaHue QUCIUIIIUHBI

CBolicTBa METAJUIOB M CIUIABOB: aTOMHO-KPHUCTAJUTMYECKOE CTPOCHHE HJe-
aJbHBIX METAJUIOB; JAC(MEKThl KPHUCTAIIIMYSCKOTO CTPOSHUS PeajbHBIX METAaJIIOB,;
JarpaMMbl COCTOSIHHUSI JBOMHBIX CILJIaBOB, JHarpaMma COCTOSIHHS JKeJe30-
yIIepon; KiIacCH(pUKAIMs CIUIAaBOB IO JWarpaMMe; TEOPETHYECKHUE OCHOBBI W
MpaKkTUKa TEPMHUYECKOW OOpabOTKH CTalv; MOBEPXHOCTHOE YIMPOYHCHHUE CTaJIH:
MOBEPXHOCTHAS 3aKajKka, XHUMHKO-TEpMHUYEcKas o0paboTKa, ITOBEPXHOCTHBIN
HaKJICT; HOBbIC HEMETA/UIMYECKHE U METANTMYSCKHUE MaTepHaibl, JICKTPOTCXHHU-
YECKHUE MaTepHaJIbl.

TpeboBaHusi K BXOAHBIM 3HAHHUSM, YMEHHUSIM M KOMIIETEHIUSM CTYICHTA
(bOpMHPYIOTCS HA OCHOBE MPOTPAMMBI CPEIHETO (ITOJTHOTO) 00IIero o0pa3oBaHMs
10 XUMHH, (PU3UKE, MaTEMAaTHKE.

JucrummHa «MarepuajaoBeIeHHE» WMEET ICIbI0 03HAKOMHUTh CTYICHTOB C
OCHOBHBIMH MaTepHaJlaMH, MPUMEHSEMbIMU B MAIIMHOCTPOSHUHU, HAYYUTh pac-
mudpoBBIBaTh X MapKu. B 3amady Kypca BXOAWT HAyYUTh CTYACHTOB YIIPABISTH
CBOMCTBAMHU 3THX MaTepHajoB, HAYYUTh Ha3HAYaTh PEKUMBI TEPMUUYCCKON 0Opa-
00TKH.



JIMCT
perucTpanuu u3MeHeHu i (I0MoJTHeHUi1) B pa0ouylo mporpaMmmy
y4eOHOH JUCHUIITIMHBI

«MarepuaJjioBeneHue

HN3meHeHus / 10N0THEHUS B pado1yI0 NPOrpaMmy
Ha20 /20 y4eOHwblii roa:

OTBeTCTBEHHBIN TIPETOaBaTellb / ®.1.0. /

W3meHeHus yTBEpKIACHBI HA 3acelaHuU KaQenphl «  » 20 r,
ITporokoi Ne

3aBenayronuii kadeapoi « _» 20 L.

N3menenust / nonojiHeHusi B pado4yro nporpammy
Ha20_ /20 y4eOHbIii roa:

OTBETCTBEHHBIN TIPETIOAABATEIb / ®.1.0. /

W3menenust yTBep:KI€HbI Ha 3aceJaHuH KaQenpsl « _ » 20,
[IpoTtoxomn Ne
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