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1.I1eap 1 3agaun TUCHUILINHBI

Henbio u3ydyeHHs TUCHUILUIMHBI «MaTepuanioBecHUE W TEXHOJOTHH METaJLIOB)
SBJIICTCSA TOJYYCHHUE 3HAHMKM O HauWOOJee BAXKHBIX (PUINYCCKUX U XUMHYCCKHX
NpeBpallCHUSIX B MeTajllaXx MW CIUlaBaX, HMX CTPOCHHMH M CBONCTBaX, OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTepHajaxX, a TakKe 00 OCHOBHBIX TEXHOJOTHYECKHX IIpoIeccax,
UCIIOJIb3YEMbIX MPH U3rOTOBJICHUH MAIIIMH U alllapaToB.

3agayaMu  JUCIHUIUIMHBI  SBJISIOTCS:  OOOCHOBaHHBIM  BBIOOP  CTYACHTOM
KOHCTPYKIIMOHHOI'O MaTepuaJja Jjisl IPOU3BOACTBA KOHKPETHOIO U3IEIHS C ONTUMATBHBIM
YPOBHEM SKCIUIyaTallHOHHBIX M TEXHOJIOTMYECKHUX CBOMCTB, METOJOB €ro YIPOUHCHHS
(pa3ynpouHeHHs) C  Y4YETOM  TEXHOJOTMYECKMX CBOHCTB M  SKOHOMHYECKOU
11eJeco00pa3HOCTH.

2. Mecto nucuuninnbl B cTpykrype OOII

JucuuminHa oTHOCUTCS K oOsi3arenbHoM yactu bioka 1 crpykrypst OIl BO. [ns
U3Yy4YeHUsI Kypca TpeOyIoTCsl 3HAaHUS JUCHUIUIMH « XUMUS» U «DU3nKay.

[IpuoOpeTeHHble 3HaHMS B paMKax JaHHOW JUCHUUIUIMHBI HEOOXOJIWMBI B
JNaJdbHEWIIEM NPU W3YYEHHHM AUCUUIUIMH, OPUEHTHPOBAHHBIX HA MPOECKTUPOBOYHBIE,
KOHCTPYKTOPCKHE U TEXHOJIOTMUECKHUE BUbI 3a/IaHUM, CBSI3aHHBIX C BBIOOPOM MaTEepHaIOB
Opy M3TOTOBJICHUM JeTajed, COOPOYHBIX E€IMHUI, MEXaHU3MOB, M TPHU BBINOJHEHUU
TEXHOJIOTUYECKON YaCTH BBITYCKHOU KBATH(UKAIIMOHHON paOOTHI.

3. [Ilnanupyemble pe3yabTaThbl 00y4eHHA MO JUCHHUILINHE
3.1 [liianupyemble pe3yJIbTATHI O0yUEeHHUS MO TUCIHUTLINHE

Komnierenuus, 3akpensiennas 3a nucuumianaon 8 OXOII:

OIIK-5. Crniocoben UCII0JIb30BaTh CBOMCTBAa  KOHCTPYKLUMOHHBIX U
AJIEKTPOTEXHUYECKUX MaTEepUajoB B pacueTax MNapamMeTpoB U PEKUMOB OOBEKTOB
po¢eCCUOHATILHON JIEATEIbHOCTH.

NuaukaTopbl KOMIIETEHIUH, 3AKPEIVIEHHBIX 3a Aucuuiinioi B OXOII:

HNOIIK-5.1. JlemoHCTpHpyeT 3HaHHe oOJacTed  MPUMEHEHHUS, CBOMCTB,
XapaKTEPUCTUK M METOJOB HCCIEJOBAaHUS KOHCTPYKIIMOHHBIX MAaTE€pUajioB, BBIOMpAET
KOHCTPYKITMOHHBIE MaTepHalIbl B COOTBETCTBUU C TPEOYEMBIMH XapaKTEPUCTUKAMH IS
UCIOJIb30BaHUs B 001acTU IPO(HECCUOHATIBHOM e TEIIbHOCTH.

NOIIK-5.3. BeinoyiHSEeT pacyeTsl Ha MPOYHOCTh MPOCTHIX KOHCTPYKIIUH.



IToka3aTesin OCHNBAHUS UHIAMKATOPOB JOCTHKEHHSI KOMIIETEHIUM

3HaTh:

31.1. HomeHnknaTtypy TEXHUYECKMX MAaTEPUAIOB B MAIIMHOCTPOEHUHN, UX CTPYKTYpPY
U OCHOBHBIE CBOWCTBAa; ATOMHO-KPUCTAUIMYECKOE CTPOCHHE METaloB; (a3oBo-
CTPYKTYPHBI COCTaB CIUIaBOB; TUIIOBBIE JMAarpamMMbl COCTOSIHUS, CBOMCTBa Xeje3a U
CILJIABOB HA €T0 OCHOBE.

31.2. Meroasl 00paboTku MeTauioB (aedopmanus, pe3aHue, TepMuuyecKas
00paboTKa METAIUNIMUECKUX MaTEPHUAJIOB).

31.3. HoBble METAJIIMYECKUE MAaTepualbl; HEMETAUINYECKUE MaTepUalbl;
KOMITO3UIIMOHHBIE U KEPAMUYECKUE MaTEPHUAIIBI.

Ymersn:

V1.1. Ucnionb3oBaTh 000pyaoBaHue 1aboparopuu Kadeapsl s KaueCTBEHHOTO (110
MUKPOCTPYKTYPE) M KOJIMYECTBEHHOI'O OINPEAEIIEHNUS X CBOMCTB (TBEPAOCTh, POYHOCTH
u ap.).

V1.2. ITonp30BaTbCs CIIPABOYHBIMU JTaHHBIMM 110 XapaKTEPUCTHKAM MaTEPHAIOB U
croco0aM ux 00padoTKH.

V'1.3. BeINOJIHATE pacyeTsl Ha MPOYHOCTh MPOCTHIX KOHCTPYKIIHA.

Texnosiorun ¢QopmMupoBaHusi: TPOBEICHHE JEKUUOHHBIX U JIAOOPAaTOPHBIX
3aHATUM.

3.2. TexHoJioruu, odecrneyuBawiue popMupoBaHUe KOMIIETCHIMI
[IpoBeneHne TEKIMOHHBIX 3aHATHI, JJAOOPATOPHBIX 3aHITHH.

4 TpynoeMKOCTb AMCHUTIMHBI M BUAbI YUeOHOH PadoThI

OYHA ®OPMA OBYUEHUA
Tabnuna la. Pacnpenenenne Tpy10eMKOCTH TUCITUTIIMHBI 110 BUJAM YI4eOHOU pabOThI
Bun yuebHoii paboThI 3adeTHbIC
AxageMHU4ecKue 4achl
€ AMHUIIBI
OO0m1ast TpyJJOEMKOCTh AUCIUTUIMHBI 4 144
AyauTopHbIE 3aHATHS (BCEro) 45
B ToM gucne:
Jlekunn 15
ITpaxktrueckue 3ansarus (113) HE MTPEAYCMOTPEHBI
JlaGopaTopuslii mpaktukym (JIP) 30
CamocTosiTesibHast padoTa (Bcero) 63+36 (3k3.)
B ToMm uucne:
PacuerHo-rpaduueckas padbora HE MPEeayCMOTpEeHa
Pedepar HE MPeayCMOTpPEH
Kypcosast pabota HE MPEeayCMOTpEeHa
Jpyrue BHUIBI CaMOCTOATEIBHOW  pPabOTHI 63
(moaroToOBKa K 3amuTe Ja00paTOPHBIX padboT)
Texymui KOHTPOJIb yCIIEBAEMOCTH U 36 (oK3.)
MIPOMEXKYTOUHAS aTTeCTaIMs (IK3aMEH) :
IIpakTHYeckas NOATOTOBKA NMPH 0
peaJn3anuu JMCUMILINHBI (BCEro)




3AOUYHAA ®OPMA OBYUYEHUA
Tabnuna 16. Pacipenenenne Tpy10eMKOCTH JUCITUTUIMHBI IO BUJAM y4eOHOW pabOThI

Bun yueOHo# paboTh 3adeTHbIC
AxageMU4ecKue 4achl
€MHUIIBI
OO0m1ast TpyJJOEMKOCTh AUCIIUTUIMHBI 4

AyJIUTOpPHBbIE 3aHATHSA (BCEro)

B ToMm uucine:

Jlexnuu

[Tpaktnueckue 3anstus (I13)

JlaGopaTopssiii mpaktukym (JIP)

CamocTosiTe/ibHast padoTa (Bcero)

123+9 (3k3.)

B ToM umucie:

PacuerHo-rpaduueckas pabora

HE MPeayCMOTpeHa

Pedepar

HE MpelyCMOTpeH

Kypcosast pabota

HE MIPEAYCMOTPEHA

Jpyrue BUIIbI CAMOCTOSATEIBHON PaOOTHI

- I3y4YEHHUE TEOPETUYECKON YaCTH JUCLIUILINHEI
- BBITMIOJIHEHUE KOHTPOJIBHOU pabOTHI

- MMOJTOTOBKA K 3aIUTe J1a00paTOpHBIX padboT

Tekymui KOHTPOJIb yCIIEBAEMOCTH U
IPOMEXKYTOUHas aTTecTanus (IK3aMeH)

9 (3k3.)

IIpakTHYeckasi MOATOTOBKA NMPH
peajn3anuu JMCUMILINHBI (BCEro)

5. CTpykTypa M coaepxkaHue JTUCHUILTHHBI
5.1. CTpyKkTypa IUCHHUILINHBI

OYHAA ®OPMA OBYUEHUA
Tabauua 2a. Moayu AMCHUIUIMHBL, TPYJOEMKOCTh B 4acaX U BUJbl Y4eOHOU pabOThI
No HaunmenoBanue Moyiist Tpynoém- Jlexumu | JIaGoparopn | CamocCTOST.
I KOCTBb, b€ 3aHSTHS pabota
qac
1 Teopernueckue OCHOBBI 32 2 6 15+9(3Kk3.)
MaTepUAIOBEICHUS
2 2Kene3o u crutaBel Ha €ro OCHOBE 37 5 8 15+9(3Kk3.)
3 Tepmuueckass  00paboTka  CILIaBOB 39 4 8 18+9(3K3.)
Knaccudukanus cranei
4 [IBeTHBIE  MeTa/uIBl W CIUIABBHIL. 36 4 8 15+9(3Kk3.)
Hewmerammieckne MaTeprabl
Bcero Ha JUCHMILIUHY 144 15 30 63+36(3Kk3.)

3A0YHA S ®OPMA OBYUYEHUA
Tabnuma 26. Moy TUCHUIUIMHBL, TPYAOEMKOCTh B YacaxX U BUAbI Y4€OHOUM pabOThI

Ne HanmenoBanue monyiis Tpynoém- |Jlekuuu | Jlaboparop | Ilpaktu | CamocTosT.
T KOCTb, HbIE YECKHE pabota
Jac 3aHATHUS 3aHATS
1 Teopernueckue OCHOBBI 35 1 - 2 30+2(7k3.)
MaTepHaIOBeICHUS
2 JKeneso u crutaBel Ha €ro OCHOBE 36 1 2 - 31+2(7K3.)
3 Tepmuueckas 00paboTKa CIIaBOB 37 1 2 - 31+3(3k3.)




Knaccudukanus cranei

4 [IBeTHBIE MeETaIBI M CIUIABBHI. 36 1 - 2 31+2(7k3.)
Hemerannnueckne matepuanbl
Bcero Ha qucuMmiInHy 144 4 4 4 123+9(3k3)

5.2 ConepskaHue JTUCUUIJINHBI

MOZIAYJIb 1 «Teoperuyeckue 0CHOBbI MATEPHATOBEACHUSD)

Kpucrammmueckoe u amopdHOe CTpOE€HHUE TBEPbIX Teld. THIbl KPUCTALITUYECKUX
pemierok. [lomumopdusm. JledexTsl kpucTaimuyeckoro crpoenus. Hamnpspkenus u
nepopmarnuu. Teoperuueckass M pealbHas MPOYHOCTh METAIJIOB M CIUIaBOB. BiusHue
HarpeBa Ha CTPYKTYpy U CBoOicTBa jaedopmupoBaHHOro Meramia. OCHOBHbIE
MEXaHWYECKHE CBOWCTBA METAJUIOB M CIUIABOB, OIPEAEIsieMble IIPpU CTATUYECKHUX,
JTAHAMUYECKUX U UKIIMYECKUX HArpy3Kax.

3aKOHOMEPHOCTH (OPMHUPOBAHUSA CTPYKTYpPhl METajula MpU KPUCTAIIU3ALUU.
I'omorennas m rereporeHHas Kpucrtasmumsanusa. CTpoeHHME METaUIMYECKOIO CIMTKA.
OcHoBBI Teopun criaBoB. OnpenereHne TePMUHOB: CIUIaB, KOMIIOHEHT, ¢aza. TBepabie
pacTBOpPbl. XUMUYECKHUE COCIUHEHUA. MEeXaHNYEeCKUE CMECH.

MOAYJIb 2 «7KeJje30 1 cIJIaBbI HA €r0 0CHOBE)

Keneso u ero cmoiictBa. I[lomumopdusm keneza. Yriaepoa U €ro CBOKMCTBA.
KommnoneHTs! 1 ¢a3bl B cucteMe xkene3o-yrinepoa. Juarpamma cocrosinus Fe-Fe;C. Cranu
U 4YyryHbl. MapKupoBKa yIJIEPOAUCTBIX cTajed. BausHue yriepoaa M MNOCTOSHHBIX
TEXHOJIOTMYECKUX ITPUMECEH HAa CBOMCTBA CTaJIEW. BiMsHME NErupyromux 3JI€MEHTOB Ha
CTPYKTYpPYy M CBOWCTBA crajiell. MapKupoBKa JIETUPOBaHHbIX crajie. UyryHsl. Biusaue
¢dbopmbl TpaduTa U METAJUTMYECKOW OCHOBBI HA CBOWCTBA YyTYHOB.

MOAYJIb 3 «Tepmuueckasi o0padorka cimiiapoB. Kitaccupukanus crasiein»

Buner repmuueckoii 06padotku (TO). da3oBeie mpeBpalreHuss B CIUIaBax Keyes3a
(reopust TO cramum). JluarpamMMa H30TEPMHUYECKOTO MPEBPAILCHUS NEPEOXJIAKIEHHOTO
aycrenuta. Texnonorus TO cramu. Buasl n Haznauenne TO. [loBepXHOCTHas 3akanka.
XuMHKO-TepMuyeckas obpaborka. Knaccudpukauus yriaepogucTbiX U JETMPOBAaHHBIX
craneif. Knaccudukanus  KOHCTPYKIMOHHBIX WM MHCTPYMEHTAJIBHBIX  CTajeil.
[lemenTyemble,  yJIydlIae€Mble,  PECCOPHO-NPYKMUHHBIE,  IIAPUKONOAIIUITHUKOBBIE,
U3HOCOCTOMKHE KOHCTPYKIIMOHHBIE CTald. KOppO3MOHHOCTOMKHE, IKApONpPOYHbIE U
AKApPOCTOMKHE CTAJIH.

MOAYJIb 4 «IlBeTHbIe MeTaJJIbI U cIVIaBbl. HeMeTasinyeckue MaTepuasibl.

CraBel Ha ocHoBe amoMmuHMs. CrutaBel Ha ocHoBe Meau. JlaTyHu, OpOH3BI.
CtpykTypa, MapKupoBKa, o0iacTh npuMeHnenus. CruiaBsl Ha ocHOBe HuKens. CIiaBbl ¢
abdexrom nmamsatu Gopmbl. CriaBel ¢ 0COOBIMH MarHUTHBIMU CBOMCTBaMU. OCHOBHBIC
CBEICHUS O COCTaBe, CTPOCHHM M CBOMCTBAaxX IOJMMEPOB. TepMOIUIaCTHUYHBIE U
TEpMOpEaKTHUBHBIE MOJIUMeEpbl. CTekI000pa3Hoe, BBICOKOIIACTHUECKOE U BA3KOTEKYyuee
coctostnue noauMepoB. Kepamuka. [lomydyenue M coctaB KepaMHUUYECKHUX MAaTEpHUAIIOB.
Komnosnnnonnsle martepuansl. [IpuHIMIBI CO3MaHMS KOMIIO3MLIMOHHBIX MAaTE€pHUAIIOB.
Knaccuduxanus KoMIno3uTos.



5.3. JlabopaTopHbIie padoThI

OUYHASA ®OPMA ObYYUEHUM A
Tabnuua 3a. JJabopaTopHble 3aHATHSI U UX TPYAOEMKOCTb
Ne Y4eOHo - oOpa3oBaTesibHBIA MOaY.Ib. Ilean HaunmenoBanue Tpynoem-
/. JIa0OPaTOPHOI0 NPAKTHKYMA J1a00paToOpPHOro KOCTh
NPaKTUKYMAa B Yyacax
1. | Moayas 1 Meroas! U3MEPEHUS 4
Henab: 03HAKOMUTBCS C OCHOBHBIMM METOJAMU | TBEPIOCTH
U3MEpPEHUS]  TBEPAOCTH M MAKPOCTPYKTYpOi MaKpOCTPyKTYpHBIH METON D
metaiioB.  [IpuoOpecT  HaBBIKM  U3MEPEHHS HCCIIENOBAHHS METANIIOB
TBEPJOCTH, OIpENEeICHUsI Crnocoda IMOoydeHHUs (Maxpoanaius)
JIeTal MO MAaKPOCTPYKTYpe, ONpPENEICHUs BHJIOB
M3JIOMOB.
2. |Moayas 2 MukpoaHanus 4
Heab: U3y4UTb  MUKPOCTPYKTYPBI  KEJE30 - | )KEJIE30YIIIEPOIUCTBIX
YIJIEPOAUCTHIX cIuaBoB o auarpamMme Fe-FesC. | crnaBos
[IpnoOGpectn  HaBBIKM  MeTAIOrpaUUECcKOro Mukpoatans oe— )
aHajgu3a CIUIaBOB C IIOMOIIBIO  ONTHYECKOIO
KOBKHMX,  BBICOKOIIPOYHBIX
MHUKPOCKOIIA.
YyTYHOB
3. Monayas 3 Tepmuueckast 06paboTKa 4
Heab: W3y4yWTh TIPEBpAIllCHUS B CTaIM MPH | CTAIECH
HENPEPHIBHOM  OXJAXKJIEHUU  AyCTEHHUTAa  C
pPa3IMYHBIMU CKOPOCTAMHM. Y CTAHOBHUTH CTPYKTYPY
YU CBOKCTBA CTaJW MOCJE Pa3JIMYHBIX CKOPOCTEHN
OXJIAXKJCHUS ayCTEHUTAa W BUABl TEPMHUUYECKOU MHUKpOHAIH3 TEPMUUECKH 4
00paboTku B 3aBHCHMOCTH  OT  TEMIEPATYPEL | oGpaGoTaHHbIX CTACH
HarpeBa v OXJIAKJAOIIEH CPEbI.
4. Monayas 4 MukpoaHanu3 CIIaBOB 4
Henab: M3yuuTh  MHKpPOCTPYKTYpY  CIUIABOB | LIBETHBIX METAJIJIOB
[BETHBIX  MeTawioB. M3yuntb  ocoOeHHOCTH
JOMEHHOW CTPYKTYyphl MaTepHaloB C OCOOBIMH | MHUKpOaHAIN3 CILJIABOB C 4
MAarHUTHBIMHU CBOMCTBaMH. 0COOBIMU MarHUTHBIMH
CBOMCTBAMHU
3AOYHAA ®OPMA OBYUYEHUA
Ta6nuna 36. JlabopatopHble 3aHATUS W UX TPYJIOEMKOCTh
Ne YueOHo - oOpa3zoBaTesibHbII MoaYyJIb. Llenn HaumenoBanmue Tpynoem-
n/m. JJa00PaTOPHOI0 MPAKTHKYMA JIa0OpaTOPHOIO KOCTh
NPaKTHKYMa B yacax
1. | Moayas 2 MukpoaHnanus 1
Ienab: M3y4uThb  MHUKPOCTPYKTYPBI  JKEJE30 - | )KEJIE30YIJIEPOIUCTBIX
YIJIEpOIUCThIX crutaBoB mo auarpamme Fe-Fes;C. | crutaBoB
[Ipuobpect  HaBBIKM  MeTAIOrPadUUIECKOTO
aHajgu3a CIUIaBOB C IIOMOIIBK  ONTHUYECKOIO Mukpoananms CepBIX, I
MHEDOCKOIIA. KOBKHX,  BBICOKOIPOYHBIX
YYTYHOB




2. Monayasb 3 Tepmuueckast 00padboTKa 1
Heab: wu3yuyuTh TMpeBpalleHuss B CTalud TMpH | CTalel
HCMIPCPBIBHOM OXJTaXJICHUHN ayCTCHHUTA C
Pa3IMYHBIMH CKOPOCTSMHU. Y CTAHOBUTH CTPYKTYPY
YW CBOWCTBA CTaJW MOCJE Pa3JIMYHBIX CKOPOCTEH

OXJIOKJCHUSI ayCTEHHTAa M BHUJABI TEPMHUYECKOM MHKpOaHATH3 TEPMUYCCKH 1
00paboTKHu B 3aBHCHMOCTH  OT  TEMIEPATYPEL | oGpaGoTaHHbIX CTasei
HarpeBa M OXJIAXKIAIOLIeH CPEJIbL.

5.4. IlpakTHyeckue 3aHATUSA
3A0YHA A ®OPMA OBYUYEHUA
Ta6mmma 46. [IpakTudyeckue 3aHITHS U UX TPYJTOEMKOCTh

Ne Y4e0Ho - o0pa3oBaTesbHBIN MOAYJIb. Llean HanmenoBanmue Tpynoem-
n/m. NPAKTHYECKOr0 3aHATHS NPAKTHYEeCKOI0 3aHTHS KOCTh
B yacax
1. | Moayas 1 Meronsl WU3MEPEHUS 2

Ieab: 03HAKOMHUTBHCSI C OCHOBHBIMH METOJAMH | TBEPIOCTH
U3MEPEHUs]  TBEPIOCTH U  MAaKPOCTPYKTYpOM
metayiioB.  [IpmoOpecT  HaBBIKM ~ U3MEPEHHS
TBEPJIOCTH.

4. Moayas 4 MukpoaHanu3 CIIaBOB 2
Heab: M3yunTh  MHKPOCTPYKTYpY  CIUIABOB | IIBETHBIX METAJIOB.
OBETHBIX MCTAJIJIOB.

6. CamocrosiTeibHasi padora oOy4YalmIUXC W TEKYHIHA KOHTPOJb HX
yCIIeBaeMOCTH

6.1. Llesn camocTosATEIbHOM PA0OTHI

dopMupoBaHUE CHOCOOHOCTEW K CaMOCTOSITEIbHOMY TIO3HAaHUI0 U OOY4YEHHIO,
MOKWCKY JUTEPATyphl, 0000IIEeHNI0, OGOPMICHHUIO W TIPEJICTABICHUIO MOJTYYEHHBIX
pe3yJIbTaTOB, UX KPUTHUYECKOMY AaHAJIU3y, MOUCKY HOBBIX U HEOPAMHAPHBIX PELICHMIH,
apryMEHTHPOBAHHOMY OTCTaMBAHHUIO CBOMX HPEJIOKEHHM, yMEHUHl MOJArOTOBKHU
BBICTYIUICHUN U BEJCHUS JUCKYCCHI.

Opranuszanus u coaep:KaHue CaMOCTOATEIbHOI PadoThI

CamocrosiTenbHas paboTa 3aKiIO4aeTcs B HM3YyUYEHHH OTACIBHBIX TeM Kypca II0
3aJJaHUIO MPENoJIaBaTeNsl M0 PEeKOMEHIYeMOl UM y4eOHOM JuTeparype, B MOATOTOBKE K
BBITIOJTHEHUIO U 3aIUTE JA00OPaTOPHBIX pabOT, DK3aMEHY.

B paMkax qUCIHHUIUTMHBI BBITIONHAETCSA § 1a00paTOpHBIX paboT, KOTOPHIE 3aIIUIIAIOTCS
NOCPEJICTBOM TECTUPOBAHMUSI MM YCTHBIM OMNPOCOM (IO JKEJIAHHWIO OO0YyYarolierocs).
MakcumanbHasi OLIEHKa 3a KaKIyl0 BBIMIOJHEHHYIO JTaOOpaTOpHYyI0 paboTy — 5 0asios,
MUHUMaJbHas — 3 Gana.

Brimonnenne Bcex nabopaTopHbIX paboT oO0s3aTenbHO. B cilyyae HEBBINOTHEHUS
nabopaTopHOil pabOTHl MO YBaXXUTENIbHON MPUYMHE CTYACHT MMEET IPaBO BBITOJIHUTH
NUCbMEHHBIH pedepar, Mo COIVIACOBAaHHOW € MpenojaBaTeleM TEeMbl MO MOJIYJO, IO
KOTOpOMY  IMpomylleHa  JjaboparopHas  paborta.  Bo3MmoxkHas  TeMmarumyeckas




HAIpPaBIEHHOCTH pedepaTuBHON pabOTHI I KaXI0T0 Yy4eOHO-00pa30BaTeIbHOTO MOITYJIS
Mpe/ICTaBJICHA B CIENYIOIeH Tabnue:

Tabnuua 4. Bo3moxkHas TemaTuka pedepaTuBHON padOThI

Ne | YuyebHo - obOpazoBaTenbHbII Bo3MmorkHas TemaTHKa caMOCTOATENbHOM pedepaTUBHOIM
/0 | MOAYJb paboThI
1. Monayns 1 MexaHu3M IIaCTUYECKON AedopMariu
IIpouHOCTH Cru1aBOB. JlMarpaMMbl pacTsyKEHHUs.
2. Monyns 2 MHUKpPOCTPYKTYpa Uyr'yHa ¢ BEpPMUKYJISIPHBIM rpaduToM

[TosrydyeHne 3epHUCTOrO U MJIACTUHYATOTO MEPJINTA B
MHUKPOCTPYKTYpPE YIIEPOJUCTBIX cTalel

3. Moyb3 O0paboTKa cTaIy X0JI0JI0M
A3sotupoBaHue
4. Monayns 4 Hepskaperomue cranu

Bricokoanactuueckas gedopmaius B moJuMepax

OHCHKa B 3TOM CJIy4ac BLICTABJIACTCA IIYTCM YCTHOI'O OIIpOCa W IPOBOJAUTCA II0
COACPIKAHUIO N KAYCCTBY BBIIIOJIHCHHOI'O pe@epaTa.

7. YueOHO-MeTOANYeCKOe U MH(POPMAIIMOHHOE o0ecniedeHue JUCHUIIMHBI.

7.1. OcHOBHAasI JIUTEpaTypa MO AUCHUILIIMHE

1. MarepuanoBeaeHue : y4eOHHUK IJI BY30B 1O HAIlp. MOJATOTOBKH M CIICIl. B 00JIacTH
TEXHUKH W TEXHOJIIOTMH : B COCTaBe ydeOHO-meToanuyeckoro komruiekca / B.H.
Ap3zamacos [u 1p.]; nox ooml. pen.: b.H. Apzamacosa, I'.I'. Myxuna. - 7-e u3n. ; crep.
- MockBa : MockoBckuil roc. TexH. yH-T uM. H.D. baymana, 2005 - 646 c. : un. -
(YueOHMK s TEeXHMYECKUX BY30B). - bubmworp. : c¢. 630 - 631 - Tekct
HernocpeacTBeHHbI. - ISBN 5-7038-1860-5 : 247 p. - (ID=58807-14)

2.  MarepuanoBejeHue : yueOHUK Jis By30B [0 Hamp. MOJATOTOBKHU U CIEll. B 00JiacTu
TexHuku U TexHojoruu / b.H. Ap3zamacos [u np.]; nox pen. b.H. Apzamacosa. - 4-¢
u3J. ; ctep. - MockBa : MockoBckuii roc. TexH. yH-T uM. H.D. baymana, 2002 - 646 c.
: ui. - Teker : HenocpeacTBeHHsI. - ISBN 5-7038-1860-5 : 171 p. - (ID=11029-217)

3. MarepuanoBenenue : yaeOHUK i BTy30B / B.H. Ap3amacosB [u 1p.]; moa o0, pe.
b.H. Ap3amacosa. - 2-e u3g. ; ucnp. u gomn. - M. : Mammunoctpoenue, 1986 - 383 c. -
bubmuorp. : ¢. 377 - TekcT : HemocpeACTBEHHBIH. - 1 p. 60 k. - (ID=82551-42)

4. MarepuanoBeicHUE U TEXHOJIOTHUS MaTEpPHANIOB : y4eOHUK Uit By30B : B 2 u. Y. 1/
['TI. ®etucoB [u np.]. - 8-e m3a. - MockBa : IOpaiit, 2022 - (bakanasp.
Axanemuueckuid Kypc). - OOpasoBatenbHas matdopma FOpaiit. - Teker
ANEKTPOHHBIN. - Pexxum noctyna: mo moamnucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-534-14075- 0 - URL: https://urait.ru/bcode/490780 . - (ID=136091-0)

5. MarepuanoBeeHre U TEXHOJIOIUsSI MAaTEPUAIIOB : y4eOHUK 171l By30B : B 2 4. Y. 2/
I'.I1. ®etucos [u ap.]; nox penakuueit I'.I1. detucosa. - 8-¢ uza. - Mocksa : IOpaiir,
2022 - (bakamaBp. Akagemudeckuii kypc). - O6pazoBarenbHas miargopma KOpaiit. -
Tekct : ayekTpoHHBIM. - Pexkum npocryma: mo moamucke. - Jlara oOpaieHwus:




07.07.2022. - ISBN 978-5-534-12890-1. - URL: https://urait.ru/bcode/490781 . -
(ID=136092-0)

Eropos, IO.II. MarepuanoBenenue : yued. mocoOue : B cOcTaBe YydeOHO-
meroauueckoro komriekca / FO.OL.  EropoB, W.A. XsopoBa; Tomckuii
MNOJUTEXHUYECKUH WHCTUTYT ; MH-T auctaHmmoHHOro oOpaszoBaHus. - Tomck :

[Tomckuit monmutexH. yH-T], [2004]. - 5 snekTpoH. onT. aucka (CD-ROM). - (YMK-
V). - CD. - Tekcrt : anekTpoHHbIH. - 2360 p. - (ID=23135-5)

7.2. JlIonoJIHUTEJIbHAS JIUTEPATYPA M0 AMCHUIIIMHE

MarepuanoBeneHue U TEXHOJOTHUSI KOHCTPYKIIMOHHBIX MaTepUaNiOB : YYEOHMK IS
BY30B : B COCTaBe yueOHO-MeToanueckoro komruiekca / B.b. Apzamacos [u ap.]; mox
pen.: B.b. Ap3amacoBa, A.A. Uepenaxuna. - M. : Axanemusi, 2007 - 447 c. : un. -
(Briciiee mpodeccuonansHoe obpazoBanue). - bubnuorp. : c. 442 - 443 - Tekcr :
HernocpeacTBeHHbIH. - [SBN 978-5-7695-4186-5 : 404 p. 80 k. - (ID=71780-46)
MetannoBenenue U TepMuueckas o0padboTka METAJIJIOB : KypHaJl. - BHenmHui
cepBep. - TekcT : HenocpeacTBeHHbIN. - Teker : anexkTponnsiid. - 1711-37. - URL:
http://mitom.folium.ru/contents.htm . - URL: https://www.elibrary.ru/title about.asp?
.- (ID=77681-92)

7.3. MeToau4ecKkue MaTepHaJIbl
Meroanueckue yka3zaHus K 1Ja0opaTOpHbIM paboTam:

1.

MarepuanioBesieHre : METO/I. yKa3. K BBIMOJTHEHUIO J1a0. padoThl "Mukpoananus
KEJIE30YTIIEPOAUCTHIX CIIABOB" IS TEXH. CIIEIl. : B COCTaBe y4eOHO-
MeToaudYecKoro komiuiekca / TBepckoii roc. Texs. yH-T, Kadg. TMuM ; cocr.: JLLE.
Adanacnena, .A. bapabonona, C.E. Unpsimienxo. - Teeps : TBI'TY, 2015 - (YMK-
JIP). - Cepgep. - TekcT : anexkrpoHHbIi.- 0-00.-
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109989 . - (ID=109989-1)
MarepuanioBeieHre : METO/I. YKa3. K BBIMOJHEHUIO J1a0. padoThl "Mukpoananus
CEPBIX, BBICOKOITPOYHBIX U KOBKHX UyTYHOB'" JIJIsl TEXH. CITCII. : B COCTaBe yueOHO-
MeToaudeckoro komiuiekca / TBepckoii roc. Texs. yH-T, Kag. TMuM ; cocr.: JL.E.
AdanacbeBa, 1.A. bapadonosa, C.E. Unbsmenko. - Teeps : TBI'TY, 2015 - (YMK-
JIP). - Cepgep. - TekcT : anekTpoHHbIH. - 0-00.-
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109994 . - (ID=109994-1)
MarepuanioBeieHre : METO/I. yKa3. K BBIMOTHEHUIO J1a0. padoThl "Mukpoanamus
KEJIe30YTIIEPOAUCTHIX CIIABOB" IS TEXH. CIIEIl. : B COCTaBe y4eOHO-
MeToaudecKoro komiuiekca / TBepckoii roc. Texs. yH-T, Kadg. TMuM ; cocr.: JILE.
Adanacnena, 1.A. bapabonona, C.E. Unbsmenko. - Teeps : TBI'TY, 2015 -12c. :
ui. - (YMK-JIP). - TekcT : HenocpeAcTBeHHbIN. - 16 p. 50 k. - (ID=110046-45)
MartepuanoBeneHue : METO/. YKa3. K BBIOJHEHHIO J1a0. paboThl "Mukpoananms
CEPBIX, BBICOKOITPOUYHBIX U KOBKHX UyTYHOB'" IIJIsl TEXH. CIICII. : B COCTaBEe yueOHO-
MeToaudyeckoro komiuiekca / TBepckoii roc. Texs. yH-T, Kag. TMuM ; cocr.: JL.E.
Adanacnena, .A. bapabonosa, C.E. Wnbsienko. - Teeps : TBI'TY, 2015 - 11 c. :
ui. - (YMK-JIP). - TekcT : HenocpeAcTBeHHbIN. - 16 p. 50 k. - (ID=110051-45)
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10.

ATac paBHOBECHBIX MUKPOCTPYKTYP YIVIEPOAUCTBIX CTAJIEH U UyT'YHOB : B COCTaBe
y4eOHO-METOInYeCcKoro koMiuiekca / TBepckoit roc. TexH. yu-T, Kad. TMuM ;
coct.: J.LE. Adanaceena, JI.B. JlaBbigenko. - TBeps : TBI'TY, 2006 - (YMK-Y). -
Cepgep. - CD. - TekcT : 371eKTpOHHBIN.- [0.11.]. -
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/62450 . - (ID=62450-1)
MarepuasioBesieHre : METO/I. yKa3. K BBIMOJHEHUIO J1a0. padoThl "Mukpoanamus
CILJIABOB C OCOOBIMU MAarHUTHBIMHU CBOMCTBAMHU" JJISI TEXH. CIIELL. : B COCTaBE
y4e0HO-METOIMYEeCKOro KoMIuiekca / TBepckoii roc. TexH. yH-T, Kad. TMuM ;
coct.: JI.E. AdanaceeBa, .A. bapabonosa, C.E. Unpsmenko. - TBeps : TBI'TY,
2015 - 12 c. : yn. - (YMK-JIP). - TekcT : HemocpeACTBEHHbIU. - 16 p. 50 k. -
(ID=110049-45)

MarepuanioBeieHre : METO/I. yKa3. K BBIMOTHEHUIO J1a0. padoThl "Mukpoanamus
CILJIABOB C OCOOBIMU MAarHUTHBIMU CBOMCTBAMU" ISl TEXH. CHELl. : B COCTaBE
y4eOHO-MeTOInYecKoro komiuiekca / TBepckoit roc. TexH. yH-T, Kad. TMuM ;
coct.: J.LE. AdanaceeBa, .A. bapabonosa, C.E. Nnbsmenko. - TBeps : TBI'TY,
2015 - (YMK-JIP). - Cepgep. - Tekcr : anexkrponnsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109991 . - (ID=109991-1)
O1eHOYHBIE CPEICTBA MTPOMEKYTOUHOM aTTecTalnu B (hopMe IK3aMEHAIMOHHBIX
OWJIeTOB JUCIUIUIMHBI BapuaTuBHOM yacTu biioka 1 «MarepuanoBeaeHue u
TEeXHOJIOTHS MeTaJI0B». Harnpaiienue noarotoBku 6akanaBpos - 13.03.02
DNeKTpOodHEpPreTUKa 1 AIEeKTpoTexHuka. HampasieHHocts (mpoduiib) —
OnekrpocHabxkerue. CemecTp 2 : B cOCTaBe y4eOHO-METOIUISCKOT0 KOMITIIeKca /
Kad. Texnonorus metamioB u matepuanoBenenue ; coct. JI.E. Adanacnena. -
Teepb : TBI'TY, 2017. - (YMK-M). - Cepgep. - Tekcr : anekrponssiid. - 0-00. -
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115141 . - (ID=115141-1)
Kontponbnas pabota nmo AucuuiinHe BapuaTuBHON yactu bioka 1
«MartepuanoBeieHUE U TEXHOJIOTUS METAIUIOB». HarnpaBiieHre noAroToOBKU
OakanaBpos - 13.03.02 DnexkTpodsHEpreTHKa U JICKTPOTEXHUKA. HampaBieHHOCTh
(mpoduis) — DNEKTPOCHAOKEHHE : B COCTaBE YUeOHO-METOIUYECKOr0 KOMILIEeKca /
Kad. Texnonorus MmetaiuioB u Matepuasiopenenue ; coct. JILE. Adanacrena. -
Teepb : TBI'TY, 2017. - (YMK-KP). - Cepsep. - Tekcr : anexkrponssiid. - 0-00. -
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115130 . - (ID=115130-1)
Y4eOHO-MeTOAMUECKUI KOMIUIEKC AUCIUIUIMHBI «MartepuanoBeieHUe U
TEXHOJIOTHS MeTaJIIOB». HampaBnenue noarotrorku 60akanaspos 13.03.02
DNEeKTpOIHEPreTHKa 1 AIEKTpoTexHuKa. HanpaBneHHocTs (mpoduib) —
DneKkTpocHa0KEeHUE : TUIIBI 3a71a4 MPOGECCUOHAIBHON e TETHHOCTH:
skcruryatanuonsbiii : @I'OC 3++ / Kad. Texnonorus metamioB u
marepuanoBenenue ; coct. C.E. Unpsmenko. - 2022. - (YMK). - Tekcer :
anekTpoHHbIl. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115138 . - (ID=115138-1)

7.4. IlporpammHoe o0ecrieyeHue Mo JUCHUILIUHE
Onepanuonnas cucrema Microsoft Windows: aunienzun Ne ICM-176609 u Ne ICM-

176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: nuuensust Ne 41902814
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7.5. Cniennaau3npoBaHHbIe 0a3bl JAHHBIX, CIPABOYHbIE CHCTEMbI, 3JIEKTPOHHO-
OnobIMoTEeYHbIE CHCTEMBI, TPodeccuoHAIbHbIE MOPTAJIbI B UHTEepHeT

IBbC u uuen3uoHubie pecypesl TBI'TY pasmennensi:

. Pecypcnr:https://lib.tstu.tver.ru/header/obr-res

. OKTBI'TY:https://elib.tstu.tver.ru/MegaPro/Web

. ObC "Jlanp":https://e.lanbook.com/

. ObC "YHuBepcurerckas oubaunoTeka onnaiu":https://www.biblioclub.ru/

. OBC «IPRBooks»: https :// www . iprbookshop . ru /

. DnexktpoHHas oOpazoBarenbsHas matdopma "HOpaiit" (3BC «IOpaiit»):https://urait.ru/

. Hayunas snexkrponnas 6monuorexa eLIBRARY :https://elibrary.ru/

. Uupopmanmonnas cucrtema "TEXHOPMATHUB". Koudurypauus "MAKCUMYM" :
ceTeBas Bepcus (roj1oBoe 0OHOBJIEHNUE): [HOPMATUBHO-TEXHUUYECKUE, HOPMATUBHO-
npasoBsle U pykoBoasimue qokymeHTsl (I'OCTe1, P, CHullsl u ap.]. duck 1,2,3.4. -
M.: Texnopmatus, 2014 - (JloxkymenTanus ajs npodeccuonanon). - CD. - TekcT :
MeKTpOHHBIN. - 119600 p. — (105501-1)

9. baza nanHbIX yueOHO-MeToAnuecKuX oMIuieKkcoB:https:/lib.tstu.tver.ru/header/umk.html

01NN kW~

YMK pa3zmemen: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115138
8. MarepuajbHO-TeXHHYECKOEe o0ecnevyeHne U CIUIIUHBI

[Ipy wu3ydyeHun AuCHUIUIMHBI «MarepruanoBelecHHE W TEXHOJOTHMH METAJLIOB»
UCTIOJIb3YIOTCS. COBPEMEHHBIE CpPEJICTBA OOyuYEHHUs: HArjsAHble MOCOOUs, AHarpammbl,
CXEMbI, 00pa3Ibl ISl U3yUYEHUsI MEXaHHMUECKUX CBOMCTB MaTepUaioB, MAKPOILIU(HI IS
M3YYECHHUS MaKpOCTPYKTYphl MaTepranoB. KoMmiekTel MUKPOITN(OB AJI UCCIeTOBAHUS
CTPYKTYpPhl ~HM3y4aeMbIX MaTE€pPUAJIOB C TMOMOULIBIO ONTUYECKOW MHMKPOCKOIIHH.
JlabopaTopHble MPAaKTUKYyMBbI POBOASTCS B J1abopatopusix kapeapsl TM u M:

- 1abopaTopusi TEpMUIECKON 00pabOTKH;

- TabopaTopust ONTUYECKON MUKPOCKOIIUY;

[lepeyeHb OCHOBHOT'O 000PYI0BAHUS:

1. OnTudeckuit mukpockon MUM-8 ¢ nudpoBoit kamepoit;

2. Ileun nnsg repMudeckoit 00paboTKH;

3. ITpuGops! 1151 U3SMEPEHUS TBEPAOCTH U MUKPOTBEPJOCTU MaTEPUAIOB.

9. OneHOYHBbIE CPeACTBA AJIsl MPOBEACHUA NIPOMEKYTOYHOM aTTeCTAlMU

9.1. OueHOYHBIE CPEeACTBA JJf NMPOBEACHUS NMPOMEKYTOYHOM ATTeCTAMM B
dpopme 3x3ameHna

1. DKx3aMeHaIMOHHBII OUJIET COOTBETCTBYET popme, yTBepkaeHHOU [lonoxkennem o
paboyux nporpammax JHUCLMIUIMH, COOTBETCTBYIOIIUX (PeAepabHbIM IOCYIapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHJIAPTaM BBICILIET0 OOpa30BaHUS C Y4E€TOM MpO(ecCHOHATBHBIX
cTtanaaptoB. TumoBoil oOpasel] sK3aMeHAaLMOHHOTO Owiera npuBeieH B llpunoxenuw.
OOyuaronieMycs 1a€tcsi paBO BbIOOpa 3aJaHUN M3 4YKCIA, COJEpKaIIuXcsi B Ouiere,
NIPUHUMAsl BO BHUMaHUE OLIEHKY, Ha KOTOPYIO OH IIPETEH/YET.
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Yucno sk3amMeHannoHHbIx omiietoB — 20 Yucno Bonpocos (3agaHuil) B

sK3aMeHalnoOHHOM Omiiere — 3 (1 Bompoc /i KaTeropuu «3HaTh» U 2 BOIpOca JIs
KaTeropuu «yMEeTb»).

[IpopomxuTenbHOCTh dK3aMeHa — 60 MUHYT.
2. Illkana oleHMBaHUS MTPOMEKYTOUHOM arTecTaluu B (GOpME DSK3aMeHa —

«OTIIUYHO», «XOPOLIO», «YAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIIbHO .

3. Kputepuu O11eHKH 3a IK3aMEH:
JUISL KATETOPUU «3HATHY :
BbIIlIe 0230BOTO — 2;
0a30BBIA — 1;
HIKe 6a3oBoro — 0;
KPUTEPUH OLICHKU U €€ 3HAaUEHUE VISl KATETOPUU «YMEThY:
orcyTcTBUE ymMeHus — 0 6aiwr;
HaJIM4ue yMmeHus — 2 daa.
«OTJIIMYHOY - TIPU CyMMe 0ajuioB 5 win 6;
«XOpOUIO» - MPU CyMMe OaIIIOB 4;
«YJOBJIETBOPUTENBHOY - IPU CyMMeE OAIJIOB 3;
«HEYJIOBJIETBOPUTEIILHOY» - IpU cymme O6aiioB 0, 1 unu 2
4. Bun sk3ameHa — NUCBMEHHBIM 5K3aMEH, BKIIIOYAIONIMKM pEIIeHHe 3aJad C

HUcCIojib3oBanueM DBM.

1.

i A il

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19

5 baza 3anmanuii, mpeabsaBisemMas 00y4aronuMcs Ha DK3aMeHe
Metaniabsl 1 HeMETaIbl KaK XUMHYECKHE AJIEMEHThl U (PU3NYECKHE U XUMUYECKUE
BEILIECTBA.
Turbl cBsI3€l B METAJIaX U HEMETAILIAX.
Kpucramr n kpucrajumueckas penieTka.
CucTeMBI M XapaKTEPUCTUKU KPUCTAIINYECKUX PEIIETOK.
AHU30TpONHS ¥ MOMUMOP(PHU3M KPUCTAIIIOB U OTUKPUCTAILIOB.
JledeKTbl peaibHbIX KPUCTAIIOB.
CrpoeHne HeEMETATUIMYECKUX MAaTEPUAIIOB.
TepmoanHaMuUYecKue yCIOBUS KPUCTALIA3ALUN.
I'omorenHas u reTeporeHHasi KpUCTauIM3aus.
dopma KpUCTAIIIOB, CTPOCHUE CIIUTKA.
[TonyyeHne MOHOKPUCTAIUIOB U aMOP(PHBIX METAJJIOB.
[Tnactuyeckas aegopmariysi MOHOKPUCTAIUIOB U MOJIUKPUCTATUINYECKUX MaTEPHAIIOB.
JlepopManimoHHOE YIIPOYHEHHE U Pa3pylLIeHHE MaTEPUAJIOB.
Bnusinue remnepatypsl Ha 1epopMHUpPOBAHHOE COCTOSTHUE MAaTEPHAJIOB.
Bnusnaue nnactudeckoit neopmManuu Ha CTPYKTYPY U CBOWCTBA MaTepUAJIOB.
IlonsATHE O CIUTaBe, XapaKTep B3aMMOJECUCTBHSI KOMIIOHEHTOB B CIUIABaX.
OCHOBHBIE U IPOMEXKYTOUHBIE (ha3bl B CIIJIABAX.
[TonsiTHEe O IMarpaMme COCTOSIHUS CIUIABOB, MPABHIIO (a3 U OTPE3KOB.
. /[lmarpaMmbl  COCTOSIHMSL € IIOJJHOM HEPACTBOPUMOCTBIO M HEOIPAaHWYECHHOU

PACTBOPUMOCTBIO KOMIIOHCHTOB B TBEPJIOM COCTOSHUM.

20

. lmarpamMMBbl COCTOSIHHMSI C OTPAaHUYEHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM

COCTOSHHHU U C 06p8,30BaHI/ICM XUMHUYCCKOTI'O COCANHCHMSI.
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21. CBsa3p [uarpaMM COCTOSIHHSI CO CBOMCTBAMM CILUIABOB.

22. MexaHM4eCKUE CBOMCTBA MaTEpHUAaOB.

23. ®U3UKO-XUMHUYECKUE, TEXHOJOTMYECKUE U IKCIUTYaTAl[MOHHbIE CBOMCTBA MATEPUATIOB.

24. KOMIIOHEHTHI, (pa3bl U CTPYKTYPHBIE COCTABIISIIOIINE TUArPAMMBI «KEJI€30-YTIIEPOI».

25. Knaccudukamus u MapkiUpOBKa YIIIEPOIUCTBIX CTAJICH.

26. JlerupoBaHHBIE CTaIU U UX MapKUPOBKA.

27. Knaccudukanusi 1 MapKUpOBKa YYTyHOB.

28. I'pacdutHbIe UyTYHBI, CTPYKTYpPa, CBOWCTBA.

29. TlpeBpailieHusi B CTajau MPU HarpeBe.

30. IIpeBpaleHue B CTaiau IpU OXJIAKICHUU.

31. OTxur cranau, 3aKajika CTaJIu, OTIYCK CTaJIH.

32. Tepmomexanuveckas 00paboTKa METAUNIMYECKHUX CIUIABOB.

33. O0uras xapakTepUCTHKa MPOIECCOB XUMUKO-TEPMUUYECKON 00pabOTKH.

34. IlemeHTanus U a30TUPOBAHUE CTAJICH.

35. HutponiemenTanus craneit, nuddy3noHHOE HACHIIICHINE METAINIAMU U HEMETaJUIAMH.

36. KOHCTpyKIIMOHHAS IPOYHOCTh MAaTEPUATIOB.

377. MeTozapl MOBBILIEHHUS] KOHCTPYKIIMOHHOW MPOYHOCTH MaTE€pUaJIOB.

38. YriepoaucTele M JIETUPOBAHHBIE CTAJIM C BBICOKMMH MOKA3aTENSIMU CTATUYECKOU M
LUMKJINYECKON TPOYHOCTH.

39. Cranu ¢ ynydmieHHON 00pabaTbIBaeMOCThIO PE3aHUEM, METANTMYECKUE MaTepUabl €
BBICOKOW IJIACTUYHOCTBIO.

40. Cranu aJist CBapKH, KeJI€30yIJIEPOJUCTHIE JIUTEHHBIE CIIIaBhI.

41. Marepuaibl JUisl peXKYIIUX U MEPUTEIbHBIX UHCTPYMEHTOB.

42. Matepuaiibl s 71e(hOpPMHUPYIONUX HHCTPYMEHTOB.

43. Kopp0o31MOHHO-CTOMKHE MaTEpHUaJIbI.

44. JKapocTolikue MaTepuaisl.

45. XKapornpouHble MaTepuabl.

46. CruiaBbl Ha OCHOBE aJIFOMUHMUSL.

47. CninaBbl Ha OCHOBE MEJIH.

48. CrimaBbl Ha OCHOBE TUTAHA.

49. OO1ast xapakTepUCTHKa TIacCTMacCC.

50. TepMonIaCTUYHBIE TUIACTMACCHI.

51. TepMopeakTUBHBIE MIIACTMACCHI.

52. O01as xapakTepUCTHKa KOMITIO3UIIMOHHBIX MaTEPUAJIOB.

53. MeTamudyeckue KOMITO3UIIMOHHBIE MaTepHUabl.

54. IlonumepHbIe U KEpaMHUYECKUE KOMITO3UIIMOHHBIE MaTEPHUAIIbI.

55. JlucnepcHO-yNpOYHEHHBIE KOMITO3UIIMOHHBIE MATEPHUAIIBI.

56. BOonOKHHUCTBIE KOMIIO3UIIMOHHBIE MaTEPHUAIIbI.

[lonp30BaHMe  pa3nUYHBIMM  TEXHUYECKMMHU  YCTpOMCTBaMHM, Kpome OBM
KOMITBIOTEPHOI'O KJIacca M MPOrpaMMHBIM O0OECIEYeHHEM, HEOOXOIUMBIM I pELICHUs
IIOCTABJICHHBIX 3aJay, He Jomnyckaercsa. lIpu kKelmaHum CTylneHTa NOKMHYTh IPEAEINbI
ayIUTOPUM BO BpEMsl SK3aMEHa JK3aMEHAI[MOHHBbIA OWJIET TMOCJIe €ro BO3BpaIEHUs
3aMEHSAETCH.
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[IpenonaBarens MMeeT NpaBO IOCIE MPOBEPKH IUCBMEHHBIX OTBETOB Ha
9K3aMEHALMOHHBIE BOIMPOCHl U PEUIEHHBIX HAa KOMIIBIOTEPE 3aJay 3a7aBaTh CTYJCHTY B
YCTHOU (popMe YTOUHSIOIIME BOIPOCHI B paMKaxX COAEpKaHUs 3K3aMEHAIIMOHHOTO OujeTa,
BBIJIAHHOTO CTYZEHTY.

WNuble  HOpPMBI, periiaMeHTUPYIOUIME  MPOUEAYpy  MPOBEICHHUS  HK3aMeEHa,
npenacraBiieHbl B [1oy0kKeHMU O TEKyIEeM KOHTPOJIE YCIEBAEMOCTH W MPOMEKYTOUHOM
aTTeCTaIlMU CTYJICHTOB.

9.2. OnleHOYHBIE CPEACTBA JJIA NPOBEACHUS MPOMEKYTOYHOM aTTeCTAlIUM B
¢popme 3auera

Y4eOHbIM IJIaHOM 3a4eT MO JUCHUILUIMHE HE TPETYCMOTPEH.

9.3. OueHo4YHbIEe CPEACTBA ISl POBEACHNUSI IPOMEKYTOYHOMH aTTeCTAIIUN B
(¢hopme KypcoBoii padoThI

VY4eOHbIM II1aHOM KypcoBasi padboTa (IpOoeKT) MO AUCHUILIMHE HE TPETyCMOTPEHA.

10. MeToguyeckne peKOMeHAALMH 110 OPraHU3aAUMU U3YYeHUs JUCHUIIIMHBI

CryzaeHTsl Iliepe] HAa4aJOM HM3Yy4YEHHs AMCLMIUIMHBI O3HAKOMIIEHBI C CHCTEMaMH
KPEIUTHBIX €AUMHUI] ¥ 0aJUTbHO-PEUTHHTOBOM OIICHKH.

CryneHTsl, U3yyarouiye AUCUUILIMHY, 00€CIIeYMBAIOTCS 3JIEKTPOHHBIMU U3IaHUSIMU
WIA JIOCTYIIOM K HHMM, Y4eOHO-METOAMYECKUM KOMIUIEKCOM IO IAUCLMIUIMHE, BKIIOYas
METOJMYECKHE YyKa3aHus K BBIIOJHEHHIO Ja0OpaTOpHbIX paboT, BCEX BUJOB
CaMOCTOATENIbHON paOOTHI.

B  yueOHBII 1mpolecc  pEKOMEHAYETCS  BHEAPEHHE  CyOBEKT-CyObEKTHOMI
NEeJaroruyeckol TEXHOJIOIMU, NPH KOTOPOM B pAaCHUCaHUU KAaKJIOTO IpPernojaBaress
onpeaensieTcss BpeMsl KOHCYJbTAalMi CTYJEHTOB MO 3aKPEIUIECHHOMY 3a HHUM MOAYJIIO
JUCLUTUTUHBIL.

11. BHeceHne u3MEeHEHU U AONOJHEHUN B pad04yl0 NporpaMmy AU CHUIINHBI
[Iporokonamu 3acenaHuil Kageapsl €XKeroJHo OOHOBISIETCA COAEp)KaHUE PabOuMuX
OporpaMM JUCHUIUIMH, O YyTBepxkaeHHOM «IlomoxeHnnem o pabodyux MporpaMmax
TUCHIUTUIUHY (hopMme.
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKHH YHUBEPCUTET»

Hampasnenue nonrorosku 6akanaBpoB — 13.03.02 DnekTposHepreTuka u
ANEKTPOTEXHUKA

Hanpasnennocts (mpoduiib) NOATOTOBKHU — DIIEKTPOCHAOKEHUE

Kadenpa «TexHonorus MeTaaioB U MaTEPUATOBEACHUE»

JncuumimHa «MaTepualloBeICHUE M TEXHOJIOTUU METAJLIOBY
Cemectp 1

9K3AMEHALIMOHHBIN BUJIET Ne_1

1. Bomnpoc ans nposepku ypoBHS «3HATDby» — 0, unu 1, nnu 2 6anna:
Kpucrannudeckoe crpoenue cniiapoB. Tunsl kpuctasandeckux pemerok. [loaumopdusm.
2. 3apanue it npoBepkH ypoBHSI « YMETby - 0 unu 2 6anna:
C noMoOmbI AMArpaMMbl COCTOSIHUSI CHCTEMbI JKejie30 — LEeMEHTUT ONUCATh CTPYKTYpPHbIe
NpeBpalleHus] IPH HAarpeBe M OXJIAXKJAeHHHM cIuiaBa, coaep:xkamero 0,3% yruepoaa. Kak Takoi
CILJIAB HA3bIBAETCS M KAKOBA €ro CTPYKTYpa NPy KOMHATHO# TeMnepartype?
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3. 3amanue s mpoBepku ypoBHSI « YMETby - 0 i 2 6ana:

Ha3naubTe pekuM TepMHYecKOil 00padoOTKU AJisA JeTaqd M3 cTadu 45 a8 noaydeHus
TBepaoctu 30 HRC.

Kpurepuu uToroBoii OlieHKH 3a IK3aMeH:

«OTJIUYHOY - IIPU CyMMe 0ajutoB 5 uiu 6;

«XOPOILIOY - TIPU CyMMe 0aioB 4;

«yIOBIETBOPUTEIHHO» - IPU CyMMe OaioB 3;

«HEYIOBIIETBOPUTEIBHOY - TP cymme 6autoB 0, 1 wmu 2.

CocraBuTtenb: qo1eHT Kadgeapsl TMuM, K.T.H. C.E. UnpgiieHko

3asenyromuii kadeapoit TMuM, k.T.H. J.A. bapuykos
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