MHWHOBPHAYKHU POCCHUN
denepanbHOE rocy1apCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHuUs

«TBepckoil rocy1apcTBeHHbIN TEXHHYECKHH YHUBEPCUTET»
(TBI'TY)

YTBEPXIAIO

[IpopekTop no yueOHo# padoTe
2.10. MaiikoBa

« » 20 T.

PABOYAS ITPOT'PAMMA
JTUCHUIUIUHBI 00s13aTesibHON yacT bioka 1 «JIuciuninael (MOTIyIN)»
«MaTepuajioBeleHUE U TEXHOJIOIMSI METAJLJIOB)

Hamnpasnenue noarorosku 6akanaspos — 20.03.01 TexHocdepnas 6e30macHOCTb
HanpasiieHHOCTB (TIpOo(WIIh) MOATOTOBKH — Be30IacHOCTh TEXHOJIOTUIECKUX MTPOIIECCOB U
IIPOU3BOJICTB

Turnel 3a/1a4 poeCCUOHATIBHON JIEATEIbHOCTH: IKCIIEPTHAsI, HAA30pHAs U
WHCIEKIIMOHHO-ayIUTOPCKas

®opma 00ydeHHs1 — OUHasi, 3204HAsl YCKOpPEHHas

MaiHOCTpOUTEIbHBIN (haKyJIbTET
Kadenpa TexHomorus MeTaaioB U MaTepruagoBeCHUE

Tepp 20



PaGouas mporpamma mucruruinabel cooTBeTcTBYeT OXOIl moarotoBku
OakanaBpOB B 4acTH TPeOOBAHMM K pe3ysibTaraM OOy4YEeHHS MO JUCLUIUIMHE U
y4eOHOMY IJIaHy.

Pa3zpaboTunk nporpammsl: qoreHT kad. TMuM C.E. Unpsiienko

[Iporpamma paccmoTpeHna u ogo0peHa Ha 3aceaanuu kapeapst TMuM

« » 20 T., IPOTOKOI No

3aBenyromuii kadeapoi JI.A.BapuykoB
CornacoBaHo:

Havaneauk

y4eOHO-METOIMUECKOTo oTAeIa YMY J.A. bapuykos

HavanbHHK OT/I€)1a KOMIIJICKTOBaHUS
30HAJIBHOW HayYHOU OMOIMOTEKH O.®. XXmbixoBa



1.I1eap 1 3agaun TUCHUILINHBI

Henbio n3ydeHHs IUCHUIUIMHBI «MaTepHaJoBeICHUE W TEXHOJIOTHS METaLIOB)
SBJIACTCSA TIOJYYCHUE 3HAHMK O HaAWOOJee BAXKHBIX (PUINYCCKUX U XUMHUYCCKHX
NpeBpallCHUIX B MeTajllaXx M CIUIaBaX, HMX CTPOCHHMH M CBOHCTBaX, OCHOBHBIX
KOHCTPYKIIMOHHBIX MaTepHajaxX, a TakKe 00 OCHOBHBIX TEXHOJOTHUECKHX IIpoIeccax,
UCIIOJIb3YEMbIX MPH U3rOTOBJICHUN MAIIIMH U alllapaToB.

3agayaMu  JUCIHUIUIMHBI  SBJISIOTCS:  OOOCHOBaHHBIM  BBIOOP  CTYACHTOM
KOHCTPYKIIMOHHOI'O MaTepuaJja JjIsl IPOU3BOACTBA KOHKPETHOIO U3JICIHS C ONTUMAIBHBIM
YPOBHEM SKCIUIyaTallMOHHBIX M TEXHOJOTMYECKUX CBOWMCTB, METOJOB €ro YIPOUHCHHS
(pa3ynpouHeHHs) C  Y4YETOM  TEXHOJOTHMYECKMX CBOHCTB M  SKOHOMHYECKOMU
11eJec000pa3HOCTH.

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-2. Cnocoben obecrnieunBaTh 0€30MaCHOCTh YEJIOBEKA W COXPAHEHHE
OKpY’KaroIlIel cpeibl, OCHOBBIBAsACH HA MPUHIIMTIAX KYJIbTYPhI O€30MACHOCTH W KOHIICIITUU
PHUCK-OPUEHTHPOBAHHOTO MBIIIIJICHHUS.

NuaukaTopbl KOMIIETEHIUH, 3AKPEIVIEHHBIX 3a Aucuuiinioi B OXOII:

MNOIIK-2.1. 3HaTh OCHOBBI TEXHOJIOTHYECKHX IMPOIECCOB, pPabOThHl MaIWH,
YCTPOMCTB U 00OpYy/IOBaHUS, NMPUMEHIEMbIE ChIph€ U MaTepuajbl C YUETOM CHELHPUKU
JesITeIbHOCTH paboToJaTes.

NOIIK-2.2. BbISBISIET UCTOYHUKM U XapaKTEPUCTHUKUA BPEIHBIX U OIMACHBIX
(akTOpOB MPOU3BOACTBEHHOM CpPEJIbl U TPYAOBOTO Mpoliecca, NX KiacCu(pUKalnu.



IToka3aTesin OCHNBAHUS UHIAMKATOPOB JOCTHKEHHSI KOMIIETEHIUM
OIIK-2.1.
3HaTh:
31.1. HomeHnknaTtypy TEXHUUECKMX MAaTEPUAIOB B MAIIMHOCTPOEHUHN, UX CTPYKTYpPY
U OCHOBHbIE CBOWCTBAa; AaTOMHO-KPUCTAJUIMYECKOE CTPOCHHE METaloB; (a3oBo-
CTPYKTYPHBI COCTaB CIUIABOB; THUIIOBBIE JHMArpaMMbl COCTOSIHHS, CBOMCTBA »eje3a U
CIUIABOB Ha €r0 OCHOBE.
31.2. Meroasl 00paboTku MeTauioB (aedopmanus, pe3aHue, TepMuUecKas
00paboTKa METAINIMUYECKUX MaTEPHAJIOB).
31.3. HoBble MeTAIIMYECKUE MaTepualbl; HEMETALINYECKUE MaTepuallbl;
KOMITO3UIIMOHHBIE U KEPAMUYECKUE MaTEPUAIIBI.
Ymern:
VY1.1. Ucnonb3oBath 060pyaoBanue gadboparopun kadenpsl 1uis KaueCTBEHHOTO (110
MUKPOCTPYKTYPE) U KOJIMYECTBEHHOTO ONPEEIEHUS UX CBOWCTB (TBEPAOCTb H . ).
VY1.2. ITonp30BaThCs CIIPABOYHBIMU JTaHHBIMM 110 XapaKTEPUCTHUKAM MaTEPHAIOB U
crocobaM ux o0padoTKH.
V'1.3. BeINOJIHATE pacyeTsl Ha MPOYHOCTh MPOCTHIX KOHCTPYKIIHA.
OIIK-2.2.
3HaTh:
31.1. Buael n knaccupukalnuy BpeAHbIX U OMACHBIX (DAKTOPOB MPOU3BOICTBEHHOM
Cpelbl ¥ TPYyAOBOIO Ipoliecca.
Ymern:
V1.1. BbISBAATP MCTOYHMKM U XapaKTEPUCTUKH BPEAHBIX U OINACHBIX (PaKTOPOB
IIPOM3BOJICTBEHHOM Cpebl U TPYIOBOTO IIpoLecca.
TexHonornu ¢(opMHUpOBaHUsI: TPOBEJCHUE JIEKIMOHHBIX U JIAOOPATOPHBIX
3aHATHUM.

3.2. TexHoJioruu, odecnevyuBaiue popMupoBaHUE KOMIIETEHIN A
[IpoBeaeHue JIEKIIMOHHBIX 3aHATUN, 1a00PATOPHBIX 3AHITHI.

4 Tpya0oeMKOCTh TUCHUILUIMHBI U BUAbI Y4€0HOH PadoThI

OUYHAA ®OPMA OBYUEHUA
Tabnuna la. Pactipegenenue Tpy10€MKOCTH AUCITUTIIMHBI IO BUJAM Y4€OHOM paOOThI
Bun yueOHoM paboThI 3aueTHbIE
AKkaIeMUYeCKHE Yackl
€ IMHHUIIBI

O061mas TpyJ0€MKOCTh AUCHIUTIIIMHBI 4 144
AyauTopHbIe 3aHATHS (BCEro) 45
B ToMm uncie:
Jlekun 15
ITpakTnueckue 3anstus (I113) HE IIPEAYCMOTPEHBI
JlaGopartopusrit npakTukyMm (JIP) 30
CamocrosiTesibHast padoTa (Bcero) 63+36 (3k3.)
B ToMm uncie:
Pacuerno-rpaduueckas pabora HE TIPEeTyCMOTPEHA
Pedepar HE TIPETYCMOTPEH
KypcoBas pabota 30




Jpyrue BHIBI  CaMOCTOSTEIBHOW  PaOOTHI 33
(moAroTOBKA K 3alIMTe J1a00paTOPHBIX padoT)

Tekymuii KOHTPOJIb yCIIEBAEMOCTH U 36 (3K3.)
MPOMEXKYTOUHAS! aTTecTalus (3K3aMEH) :
IIpakTHYeckass NOATOTOBKA NPH 0
peajiu3anu JUCHUILINHBI (BCEro)

3A0YHA S ®OPMA OBYUYEHUA
Tabnuna 16. Pactipenenenue Tpy10€eMKOCTH AUCITUIIIMHEI IO BUJAM Y4eOHOM paOOThI

Bun yue6Ho# paboThl 3aueTHbIE
AKkaneMUYeCKHE Yackl
€IUHUIIBI

O061mas TpyJJ0€MKOCTh AUCHUTIIIMHBI 4 144
AyauTopHbIe 3aHATHS (BCEro) 10
B ToMm uncne:
Jlekun 4
ITpakTnueckue 3anstus (I13) HE IIPEAYCMOTPEHBI
JlaGopartopusrit npakTukyMm (JIP) 6
CamocrosiTesibHast padoTa (Bcero) 125+9 (3k3.)

B ToM umucie:

Pacuerno-rpaduueckas pabora

HE MpeyCMOTpeHa

Pedepar

HE NPEeayCMOTPEH

peaan3anuu JMCUMILINHBI (BCEero)

KypcoBas pabota 40
Jlpyrue BUIIBI CAMOCTOSATEIEHOW PaOOTHI

- U3y4EHHUE TeOPETUUYECKON YaCTH JUCLUIUIMHBI 85

- HOATOTOBKA K 3aIIUTE JJa00OPAaTOPHBIX padoT

Tekymui KOHTPOJIb yCIIEBAEMOCTH U 9 (3K3.)
IPOMEXKYTOUHas aTTecTanus (IK3aMeH) )
IIpakTHYeckasi NOATOTOBKA NMPHU 0

5. CTpykTypa M cojeprkaHue JTUCHUILTUHbI

5.1. CTpyKkTypa IUCHHUILINHBI

OYHASA ®OPMA OBYUYEHU A
Tabsuua 2a. Moayiu AUCHUIUIMHBL, TPYAOEMKOCTb B 4acaX U BUJbl Y4eOHOU pabOThI
No HaunmenoBanue Moyist Tpynoém- Jlexumm | JIaGopatopn | CamocCTOST.
I KOCTBb, b€ 3aHSTHS pabota
qac
1 Teoperuueckue OCHOBBI 32 2 6 15+9(3Kk3.)
MaTepUAIOBEICHUS
2 2Kene3o u crutaBel Ha €ro OCHOBE 37 5 8 15+9(3Kk3.)
3 Tepmuueckass  00paboTka  CIIaBOB 39 4 8 18+9(3K3.)
Knaccudukanus cranei
4 [IBeTHBIE  MeTa/uibl W CIUIABBHIL. 36 4 8 15+9(3x3.)
Hemeranmmyeckne Marepuaisl
Bcero Ha JUCHMILIHHY 144 15 30 63+36(3Kk3.)




3AOYHAA ®OPMA OBYYEHUA
Tabauma 26. Moaynu JUCHMIUTUHBL, TPYAOEMKOCTh B Yacax U BUJbI y4eOHOM paboTh

No HaumenoBanue Moyist Tpynoém- | Jlekuuu | JlaGopatopn | CamocTosT.
I KOCTBb, b€ 3aHITHS pabota
qac

1 Teopernueckue OCHOBBI 36 1 2 31+2(9Kk3.)
MaTepHUaJoBeICHUS

2 2Kene3o u crutaBel Ha €T0 OCHOBE 36 1 2 31+2(9K3.)

3 Tepmuyeckass ~ oOpaGoTka  CIUIaBOB 38 1 2 32+3(9K3.)
Knaccudukanus cranei

4 I{BeTHBIC MeTaJUTblI u CILJIaBHI. 34 1 31+2(7Kk3.)
Hewmeranmnueckue MaTepuaibl
Bcero Ha AUCUMIIMHY 144 4 6 125+9(3k3)

5.2 Conep:kanue QM CUUIIMHBI

MOAYJIb 1 «TeopeTruyeckue 0CHOBbI MaTepPHAJIOBEICHH D)

Kpucrammueckoe u amopdHOe CTpOE€HHUE TBEPIbIX Teld. THIbl KPUCTALITUYECKUX
pemierok. I[lomumopdusm. JledexTsl KpucTaimmyeckoro crpoenus. Hanpspkenus u
nedopmanuu. TeopeTnueckass U peajibHasg MPOYHOCTh METAUIOB U CIIABOB. BnusHue
HarpeBa Ha CTPYKTypy H cBoiicTBa jAedopmupoBaHHOTO Meramuia. OCHOBHbBIC
MEXaHUYECKUE CBOMCTBA METAUIOB M CIUIABOB, OIPEACISIEMbIE IIPU CTATUYECKUX,
JTUHAMHYECKUX U HUKIMYECKUX Harpy3Kax.

3akoHOMEpHOCTH (OPMHUPOBAHUS CTPYKTYphl MeTajula TPH KPUCTAJUTA3AIUH.
l'omorennass u rereporeHHas Kpuctamuzanusa. CTpoeHHE METaUIMYECKOTrO CIHTKA.
OcHoBBI Teopun criaBoB. OmpenereHne TEPMUHOB: CIUTaB, KOMIIOHEHT, ¢aza. TBepabie
pacTBOpbl. XUMHUYECKUE COCTUHEHNS. MeXaHn4YeCKre CMECH.

MOAYJIb 2 «/Keje30 u cIJIaBbl HA €r0 0CHOBE)

Keneso u ero cpoiictBa. Ilomumopdusm xkeneza. Yriaepon U €ro CBOMCTBA.
KoMmnoneHTs! 1 a3bl B cucreMe xkene3o-yrinepoa. unarpamma cocrosinus Fe-Fe;C. Cranu
U 4YyryHbl. MapKupoBKa yIJIEPOAUCTBIX cTajed. BausHue yriepoaa M MNOCTOSHHBIX
TEXHOJIOTUYECKUX MPHUMECEN HAa CBOMCTBA CTajleil. BiusHue nerupyrommx 3JIeMEHTOB Ha
CTPYKTYpPYy M CBOMCTBa crajeil. MapKupoBKa JIETUPOBAHHBIX cTraned. UyryHel. BnusHue
dbopmbl TpaduTa U METAJUTMUECKOM OCHOBBI HA CBOWCTBA YyTYHOB.

MOAYJIb 3 «Tepmuueckasi o0padorka cmiiapoB. Kinaccupukanus crasiein»

Bunbr repmuueckoii 06padotku (TO). da3oBeie mpeBpalrieHuss B CIIaBax Keje3a
(teopus TO cranm). J{marpamma H30TEPMHUYECKOrO MPEBPAILICHUS MEPEOXJIAKICHHOTO
aycrenuta. Texnonorus TO cramu. Buasl n Haznauenne TO. [loBepXHOCTHas 3akanka.
XuMuko-TepMudeckas oOpaborka. Krmaccudukamus yriaepoaucTbix W JETHPOBAHHBIX
craned.  Krnaccudukanus  KOHCTPYKIMOHHBIX UM HMHCTPYMEHTQJIbHBIX  CTaJleH.
[lemeHTyemble,  yaydlllaeMble,  PECCOPHO-NPYKUHHBIC,  IIAPUKOMOAIIUITHUKOBBIE,
U3HOCOCTOMKUE KOHCTPYKIIMOHHBIE CTaid. KOpPpO3MOHHOCTOMKHE, KapONpPOYHBIE U
YKapOCTOMKHUE CTaJIH.

MOAYJIb 4 «IlBeTHbIe MeTaJJIbI U CIUIaBbl. HeMeTa/uinyeckue MaTepuasbl.

CrnaBbl Ha ocHOBe amomuHus. CrutaBel Ha OCHOBe Menu. JlaTyHu, OpOH3BIL.
CrtpykTypa, MapKupoBKa, o0iacTh npuMeHnenus. CruiaBsl Ha ocHOBe Hukens. CriaBbl ¢
saddexrom mamsatu Gopmel. CriaBel ¢ 0COOBIMH MarHUTHBIMU CBOMCTBaMU. OCHOBHBIC




CBEICHMS O COCTaBe, CTPOCHHMM M CBOMCTBAaxXx NOJMMEPOB. TepMOIUIaCTHYHBIE U
TEpMOpEaKTHUBHBIE TOJIUMepbl. CTeKI000pa3Hoe, BBICOKOIIACTHUECKOE M BA3KOTEKyuee
cocrossHue nonumepoB. Kepamuka. [lomydeHne u cocTaB KepaMHUYECKMX MAaTE€pHUAOB.
Komno3nunonnsle martepuansl. [IpUHIMIBI CO3MaHMS KOMIIO3ULMOHHBIX MaTE€pUAJIOB.

Knaccuduxanus KoMIo3uTos.

5.3. JlabopaTopHbie padoThI

OYHASA ®OPMA OBYYUYEHUM A
Ta6nuna 3a. JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTh
Ne YueOHo - oOpazoBaTesibHbIIN MoaYyJIb. Llenn HaumenoBanmue Tpynoem-
n/m. JIa00PaTOPHOI0 MPAKTHKYMA JIa0OpaTOPHOIO KOCTh
NPAKTHKYMa B yacax
1. | Moayas 1 MeTtoapl U3MEpPEHUs 4
Ilenb: 03HAKOMHUTBCSI C OCHOBHBIMH METOJAMH | TBEPIOCTH
U3MEpPEHUs]  TBEPAOCTH M MAaKpOCTPYKTYpoit MaKpOCTPYKTYpHBIH METOx D
metauioB.  [IpuoOpectn  HaBBIKM  M3MEpPEHHA - METAIIOR
TBEPAOCTH, OMpEIENIeHUss Crocoda MOoJyueHus (Makpoanaus)
JETaId TI0 MAaKpOCTPYKTYpE, ONpPENEICHUsI BHIIOB
U3JIOMOB.
2. |Monyas 2 MuxkpoaHnanus 4
Heab: U3YyYUTh  MHUKPOCTPYKTYPBI  IKEJE30 - | )KEJIe30YTIIePOTUCTBIX
yriepoaucTeix cruiaBoB mo nuarpamme Fe-FesC. | crutaBoB
[TpuoOpectn  HaBBIKM  MeETALIOrpadUYECcKOro
aHaJM3a CIUIAaBOB C IOMOILBIO  ONTHYECKOTO Mukpoananus CepIX, 4
MHKDOCKOIIA. KOBKHMX,  BBICOKOIIPOYHBIX
YyT'yYHOB
3. Moayas 3 Tepmuueckas oOpaboTka 4
Henb: wn3yuuTh ImpeBpallcHUs B CTaIM IIpU | CTaled
HENPEpPHIBHOM  OXJIAXKJEHUU  ayCTEHHUTa  C
pa3IMYHBIMU CKOPOCTAMHU. Y CTAaHOBUTH CTPYKTYpPY
W CBOWCTBA CTaJM MOCJE Pa3JIUYHBIX CKOPOCTEH
OXJIAXK/ICHUS ayCTCHHWTa M BHIbl TEPMHUYECKOMH MHUKpOHATH3 TEPMUUECKH 4
00paboTkn B 3aBHCHMOCTH  OT  TEMIEPATYPEL | oGpaGoTaHHbIX CTaeHi
HarpeBa U OXJIAXAAIOIIEH CpeJIbl.
4. Moay.s 4 MukpoaHanu3 CIIIaBOB 4
Heab: M3yuuTh  MHKPOCTPYKTYpY  CIUIABOB | LIBETHBIX METAJJIOB
[BETHBIX  METAUIOB. M3yuuTh  0OCOOEHHOCTH
JIOMEHHOH CTPYKTYpbl MaTEpUaJIOB C OCOOBIMH | MHKpOaHaIH3 CIUIaBOB C 4
MarHUTHBIMH CBOMCTBaMHU. 0COOBIMU MAarHUTHBIMH
CBOMCTBAaMH
3AOYHASA ®OPMA OBYYEHUA
Tabauma 36. JlabopaTtopHble 3aHATHSL U UX TPYJOEMKOCTh
Ne Y4e0Ho - oOpa3oBaTesbHBIA MOAYJIb. Llean HanmenoBanue Tpynoem-
n/m. JIa00pPaTOPHOro MPAaKTHKYMa JIa0OpaTOPHOIO KOCTh
NPaKTHKYMa B yacax
1. |Moayas 1 Meronsl U3MEPECHUS 2
Heab: 03HAKOMHUTBHCS C OCHOBHBIMH METOJAMH | TBEPJIOCTH
U3MEpPEHUS]  TBEPAOCTH M MAKPOCTPYKTYpOi
metayioB.  [IpuoOpectd  HaBBIKM  U3MEPEHHs
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TBEPAOCTH.

2. |Monyas 2 Mukpoananus 1
Heap: M3y4nuTh  MHUKPOCTPYKTYPBI  JKEJE30 - | )KEIE30YIIIEPOIUCTBIX
yIIepoaucThix cmiaBoB o auarpamme Fe-FesC. | crnaBos

[IpnoOpect  HaBBIKM  MeTaIOTPadUUIECKOTO

MukpoaHanu3 CepBIX, 1
aHamu3a CIUIABOB C  IOMOUIbIO  ONTHYECKOTO
KOBKHUX, BBICOKOITPOYHBIX
MHKPOCKOTIA.
YyTyHOB
3. Mopnyas 3 Tepmuueckast 00padboTKa 1

Heab: wu3yyuTh TMpeBpallleHuss B CTald TMpH | cTalel
HCMIPCPBLIBHOM OXJTaXJICHUHN ayCTCHHUTA C
Pa3IMYHBIMU CKOPOCTAMH. Y CTAHOBUTH CTPYKTYPY
YW CBOWCTBA CTajJW MOCJE Pa3IMYHBIX CKOPOCTEH

OXJIOKJCHUSI ayCTEHHTAa W BUJABl TEPMHUYECKOM
00pabOTKM B 3aBUCHUMOCTH OT TEMIIEpaTypbl
HarpeBa 1 OXJIAXKIAIOLIeH CPEJIbL.

MukpoaHanu3 TEpMUYECKH 1
00pabOTaHHBIX CTAJICH

5.4. IlpakTHyeckue 3aHATUSA
VY4eOHbIM MIaHOM HE MPEAYCMOTPEHBI.

6. CamocrosiTesibHast padora o0y4yalmUXCAd MW TEeKYWIUi KOHTPOJIb HX
ycreBaeMoCTH

6.1. Lean camocToATENIbHOI PAadOTHI

®opMHpOBaHUE CIOCOOHOCTEW K CaMOCTOSITEIbBHOMY IO3HAaHUID U OOYYEHHIO,
MOWCKY JUTEPATyphl, 0000mMEeHNI0, OGOPMICHUIO W TPEICTABICHUIO MOTYYEHHBIX
pEe3ybTATOB, WX KPUTHYECKOMY aHAIHM3y, IMOUCKY HOBBIX M HEOPAMHAPHBIX PEIICHUM,
apryMEHTUPOBAHHOMY OTCTaMBAaHWIO CBOMX MPEIOKEHUH, YMEHUH IOATOTOBKHU
BBICTYIUICHUN U BEICHUS JUCKYCCHUN.

Opranuzanus u coiep:;KaHue CaMOCTOSATEJIbHON PadoThI

CamocrosiTenbHas pa0boTa 3aKIIOYaeTCs B HM3YUYEHUH OTIEIBHBIX TEM Kypca 0
3aJIaHUIO0 TIPEnoaBaTelis M0 PeKOMEHAYEeMONH UM y4eOHOM JuTeparype, B MOJTOTOBKE K
BBITIOJIHEHUIO W 3aluTe J1abopaTOpHBIX paboT, 3K3aMEHY, BBIMOJIHEHUIO KYpPCOBOU
paboTHI.

B 4 cemectpe BbmaeTcs 3agaHue Ha KypcoByro paboty. KypcoBas pabGota
BBITIOJTHSACTCS B COOTBETCTBUU C METOJAMYCCKUMU YKa3aHUSMHU TI0 BHITIOJTHEHUIO KYyPCOBOU
paboThI, pa3paboTaHHBIMU Ha Kadeape.

B paMkax AUCIUTUTHHBI BBITOTHIETCS 8§ 1a00paTOPHBIX pabOT, KOTOPHIEC 3alTUIIIAIOTCS
OCPEJICTBOM TECTUPOBAHMUSI MM YCTHBIM OHNPOCOM (IO JKEJIAHWIO OO0YyYarollerocs).
MakcuMarnbHas OIleHKa 3a KaXAYH0 BBIMIOJIHEHHYIO JTA0OpaTopHYyI paboTy — 5 0aiios,
MUHHUMaJbHas — 3 Oasia.

Brinmonnenue Bcex J1abopaTopHbIX paboOT 00s3atenbHO. B cilyyae HEBBINOJHEHHS
nabopaTopHOl pabOThI MO YBAKUTEIBHON MPUYMHE CTYACHT HMMEET NPAaBO BBHIMOJHUTH
NUCBMEHHBIN pedepaT, MO COrJacoBaHHOM C MpernojiaBaTtesieM TEeMbl M0 MOIYJII0, IO
KOTOpOMY  TMpomylieHa  JlabopartopHas  pabota.  Bo3moxHas  TemMaTHdecKas
HAIPaBJICHHOCTh pedepaTUBHON PabOTHI A KaXIA0ro Y4eOHO-00pa30BaTeIbHOTO MOIYJIs
IpeJiCTaBlieHa B CICAYIONICH TaOuIIe:




Tabnuma 4. Bo3moskHas TemaTrka pedepaTuBHONU pabOThHI

No | YueOHO - oOpa3oBaTeabHBII Bo3morkHast TemMaTiKa caMOCTOSITEIbHOU pedepaTUBHON
/0 | MOAYJb paboThI
1. Monys 1 MexaHH3M IJIaCTUYECKOH nedopmannu
IIpouHOCTH Cru1aBOB. JlMarpaMMbl pacTsyKEHHUs.
2. Monayns 2 MUKpPOCTPYKTYpa 4yryHa ¢ BEPMHUKYJSIPHBIM IpapuTOM
[TosrydyeHne 3epHUCTOTO U IJIACTUHYATOTO MEPIJINTA B
MUKPOCTPYKTYPE YIJIEPOJUCTBIX CTajei
3. Moyb3 O0paboTKa cTaIy X0JI0JI0M
A30THpOBaHNE
4. Monyns 4 Hepkageromue cranu

Bricokoanactuueckas gedopmaius B moJIuMepax

OueHka B 3TOM clly4yae BBICTABJISIETCS MyTEM YCTHOIO ONpPOCAa M MPOBOAMUTCS IO

COACPIKAHUIO N KAYCCTBY BBIIIOJIHCHHOI'O pe@epaTa.

7. YueOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE o0ecriedyeHue JUCHUIIIMHBI.

7.1. OcHOBHAasI JIUTEepaTypa MO AUCHUILJINHE

MartepuasioBeenue : yaeOHUK JIJIsi By30B IO HAmp. MOATOTOBKU U CHEll. B 00JacTH
TEXHUKU W TEXHOJOTHUU : B COCTaBe Yy4yeOHO-Meroamueckoro komruiekca / Bb.H.
Apzamacos [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. : ui. -
(YueOHuK uisi TEXHUYECKUX BY30B). - bubmmorp. : c. 630 - 631 - Tekct
HernocpeacTBeHHbI. - ISBN 5-7038-1860-5 : 247 p. - (ID=58807-14)
MarepuanoBeeHue : y4eOHUK JJisi By30B MO Hamp. MOJATOTOBKHU U CIEIl. B 00JaCTH
TexHuku U TexHonoruu / b.H. Ap3zamacoB [u np.]; nox pen. b.H. Ap3amacosa. - 4-¢
u3. ; ctep. - MockBa : MockoBckuii roc. TexH. yH-T uM. H.D. baymana, 2002 - 646 c.
: ui. - Teker : HemocpenacTBeHHBIN. - ISBN 5-7038-1860-5 : 171 p. - (ID=11029-217)
Marepuanosenenue : yueonuk jiisi BTy30B / b.H. Ap3amacos [u ap.]; moa o6mi. 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)
MarepuanoBeneHue U TEXHOJIOTUSI MAaTEPUANIOB : YYeOHMK 1 By30B : B 2 4. Y. 1/
['TII. ®etucoB [u np.]. - 8-e m3a. - MockBa : IOpaiit, 2022 - (bakanasp.
Axanemuueckuid Kypc). - OOpasoBatenbHas 1atdopma FOpaiit. - Teker
AJIEKTPOHHBIN. - Pexxum noctyna: mo noamnucke. - Jlara obOpamenus: 07.07.2022. -
ISBN 978-5-534-14075- 0 - URL: https://urait.ru/bcode/490780 . - (ID=136091-0)
MarepuanoBe/ieHHEe U TEXHOJOTHUS MaTepUaioB : Y4eOHUK 1Jisg By30B : B 2 u. Y. 2/
['.I1. ®etucos [u ap.]; nox penakuueit I'.I1. detucora. - 8-¢ uza. - Mocksa : FOpaiir,
2022 - (bakanaBp. Akagemuueckuii kypc). - O6pazoBarenbHas miargopma KOpaiit. -
Tekct : anmekTpoHHBIM. - Pexkum npocryma: mo moamucke. - Jlara oOpareHwus:
07.07.2022. - ISBN 978-5-534-12890-1. - URL: https://urait.ru/bcode/490781 . -
(ID=136092-0)




6. Eropos, IO.Il. MarepuanoBeaenue : yde0. mocoOue : B CoOCTaBe Y4eOHO-
metoguueckoro kommiekca / FO.JI.  EropoB, W.A. XsopoBa; Tomckuii
MNOJUTEXHUYECKUH WHCTUTYT ; WMH-T aucTaHmmoHHOro obOpaszoBaHus. - Tomck :
[Tomckuit monutexH. yH-T], [2004]. - 5 anekTpoH. onT. aucka (CD-ROM). - (YMK-
V). - CD. - Tekcrt : anekTpoHHbIH. - 2360 p. - (ID=23135-5)

7.2. JlIonoJIHUTEJIbHAS JIUTEPATYPA M0 AMCHUILIIMHE

1. MarepuanoBefieHUE U TEXHOJOTUS KOHCTPYKIHMOHHBIX MAaTE€pUAOB : y4eOHUK s
BY30B : B COCTaBe yueOHO-MeToanueckoro komruiekca / B.b. Apzamacos [u ap.]; mox
pen.: B.b. Ap3zamacoBa, A.A. Uepenaxuna. - M. : Axanemus, 2007 - 447 c. : win. -
(Beicmiee mpodeccuonansuoe obpazoBanue). - bubmmorp. : c. 442 - 443 - Tekcr :
HenocpecTBeHHbIN. - ISBN 978-5-7695-4186-5 : 404 p. 80 k. - (ID=71780-46)

2. MeramnoBeaenue u TepMudecKkas o0paboTKa METaIOB : )KypHall. - BHemnuit
cepBep. - TekcT : HenmocpeACTBEHHbIN. - TekeT : anekTponnsiil. - 1711-37. - URL:
http://mitom.folium.ru/contents.htm . - URL: https://www.elibrary.ru/title about.asp?
.- (ID=77681-92)

7.3. MeToagu4ecKkue MaTepHuaJIbl

Meroanueckue yka3zaHus K J1abopaToOpHbIM paboTam:

1. MarepuaiioBesieHre : METO/I. yKa3. K BBIMOJHEHUIO J1a0. padoThl "Mukpoananus
YKEJIC30YTIICPOAUCTHIX CIUIABOB" JIJISI TEXH. CIICIL. : B COCTaBe yYeOHO-
MeToaudYecKoro komiuiekca / TBepckoii roc. Texs. yH-T, Kadg. TMuM ; cocr.: JILE.
Adanacnena, .A. bapabonona, C.E. Unbsmenxo. - Teeps : TBI'TY, 2015 - (YMK-
JIP). - Cepgep. - Tekcer : anekTponnsiid.- 0-00.-
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109989 . - (ID=109989-1)

2. MatepuanoBeneHle : METO/. YKa3. K BBIMOIHEHHIO J1a0. paboThl "Mukpoananms
CEpBIX, BICOKOMPOYHBIX U KOBKMX YyTYHOB" JUIsl TEXH. CHELl. : B COCTaBe yueOHO-
MeToaudeckoro komiuiekca / TBepckoii roc. Texs. yH-T, Kag. TMuM ; cocr.: JL.E.
AdanacbeeBa, .A. bapadonosa, C.E. Unbsmenko. - Teeps : TBI'TY, 2015 - (YMK-
JIP). - Cepgep. - Tekcer : anekTponHbiid. - 0-00.-
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109994 . - (ID=109994-1)

3. MarepuasioBesieHre : METO/I. yKa3. K BBIMOJHEHUIO J1a0. paboThl "Mukpoanamus
KEJIe30YTJIEPOAUCTHIX CINIABOB" U TEXH. CIEIl. : B COCTaBe y4eOHO-
MeToaudYecKoro komiuiekca / TBepckoii roc. Texs. yH-T, Kag. TMuM ; cocr.: JILE.
Adanacnena, .A. bapabonona, C.E. Unbsimenko. - Teeps : TBI'TY, 2015 -12c. :
ui. - (YMK-JIP). - TekcT : HenocpeAcTBeHHbIN. - 16 p. 50 k. - (ID=110046-45)

4. MarepuanioBesieHre : METO/I. yKa3. K BBIMOTHEHUIO J1a0. padoThl "Mukpoananus
CEpBIX, BICOKOIPOYHBIX U KOBKMX YyT'YHOB" JUIsl TEXH. CHELl. : B COCTaBe yueOHO-
MeToIn4YecKoro komruiekca / TBepckoii roc. TexH. yH-T, Kad. TMuM ; cocrt.: JL.E.
AdanaceeBa, 1.A. bapabonosa, C.E. Unpsmenxko. - Teeps : TBI'TY, 2015 - 11 c. :
ui. - (YMK-JIP). - TekcT : HenmocpeAcTBeHHbIN. - 16 p. 50 k. - (ID=110051-45)

5. ATiiac paBHOBECHBIX MUKPOCTPYKTYP YIVIEPOAUCTBIX CTAJICH U UYT'YHOB : B COCTaBe
y4e0HO-METOJMYECKOro KoMiuiekca / TBepckoi roc. TexH. yH-T, Kap. TMuM ;
coct.: J.LE. Adanaceena, JI.B. JlaBbigenko. - TBeps : TBI'TY, 2006 - (YMK-Y). -
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Cepgep. - CD. - TekcT : 3AeKTpOHHBIH.- [0.11.]. -
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/62450 . - (ID=62450-1)
MarepuaoBeieHre : METO/I. YKa3. K BBIMOJHEHUIO J1a0. padoThl "Mukpoananus
CIUIABOB C OCOOBIMU MarHUTHBIMH CBOMCTBaMU'" JIJIsl TEXH. CIIEL. : B COCTaBe
y4e0HO-METOJMYECKOro KoMiuiekca / TBepckoi roc. TexH. yH-T, Kap. TMuM ;
coct.: JI.LE. AdanaceeBa, M.A. bapabonosa, C.E. Unesmenko. - TBeps : TBI'TY,
2015 - 12 c. : yi. - (YMK-JIP). - Tekct : HenocpeAacTBeHHbIH. - 16 p. 50 k. -
(ID=110049-45)

MarepuasioBesieHre : METO/I. yKa3. K BBIMOJHEHUIO J1a0. padoThl "Mukpoananus
CIUTABOB C OCOOBIMU MarHUTHBIMH CBOMCTBAMU'" JIJISl TEXH. CIIEII. : B COCTaBE
y4eOHO-MeTOInYecKoro KoMiuiekca / TBepckoit roc. TexH. yH-T, Kad. TMuM ;
coct.: JL.LE. AdanacweBa, U.A. bapabonosa, C.E. Unpsmenxo. - TBeps : TBI'TY,
2015 - (YMK-JIP). - Cepsep. - Tekcr : anekrponnsiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109991 . - (ID=109991-1)
OreHOYHBIE CPEICTBA MPOMEKYTOYHOM aTTeCTaIuy B (hopme 3amaHuil 1Jis
JOTIOJIHUTEJIBHOTO UTOTOBOT'O KOHTPOJIBHOTO UCIIBITAHUS TUCIIUTUTMHBI
BapuaTUBHOM 4yacTu bioka 1 «MaTtepuanoBeneHne U TEXHOJIOTHSI MAaTEPUATIOBY.
Hanpasnenue noaroroBku 6akanaBpos - 20.03.01 TexnocdepHast 6€301MaCHOCTb.
[Ipodunb — bezonmacHOCTh TEXHOIOTMYECKHUX MPOIIECCOB U MPou3BOACTB. CemecTp
3 : B cocTaBe yueOHO-MeToanyeckoro komiiekca / Kag. Texnosnorus meramios u
MmarepuanoBenenue ; coct. JI.LE. Adanaceesa. - TBepb : TBI'TY, 2017. - (YMK-
JAM). - Cepsep. - Tekct : anekTponusIit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115078 . - (ID=115078-1)
Y4eOHO-MeTOAMUECKI KOMIUIEKC AUCIUIUIMHBI BapuaTuBHOM yactu bioka 1
«MarepuanoBeieHHE U TEXHOJIOTHS METAJIJIOBY. HanpaBineHnue moAroToBKu
6axanaBpos - 20.03.01 Texunocdepnas 6e3onmacHocTh. HammpaBneHHOCTH (MTPOQHITH)
- bezonacHoCTh TeXHONOTHYECKUX MPoIieccoB U mpou3BocTB : PI'OC 3++ / Kad.
Texnonorus MetaynoB U Marepuasiopesienue ; coct. C.E. Unesamenko. - 2022. -
(YMK). - Texkcer : anektponnbiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115074 . - (ID=115074-1)

7.4. IllporpammHoe o0ecriedeHHe 1Mo AU CHUTIIHHE
Omnepanuonnas cuctema Microsoft Windows: nmunienzun Ne ICM-176609 u Ne ICM-

176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: munensus Ne 41902814

7.5. Cnenuaau3upoBaHHble 0a3bl JAHHBIX, CIPABOYHbIE CUCTEMBbI, JJIEKTPOHHO-

OnOIMoTEeYHbIEe CHCTEMBI, NPpodeccHoOHAIbHbIE MOPTAJIbI B UHTepHeT

IbC u muuen3nonnsbie pecypebl TBI'TY pasmemenbr:

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

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

3. ObC "Jlannp":https://e.lanbook.com/

4. OBC "YHupepcuteTckas o6ubimnoreka onnaitn":https://www.biblioclub.ru/
5. ObC «IPRBooks»: https :// www . iprbookshop . ru /
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6. DnexTpoHHas oopazoBarenbHas wiathopma "HOpaidt" (OBC «Opaiit»):https://urait.ru/

. Hayunas snexktponnas oubnuoreka eLIBRARY :https://elibrary.ru/

8. Unpopmanmonnas cucrema "TEXHOPMATHUB". Kondurypauus "MAKCUMYM" :
ceTeBasi Bepcus (roJJoBoe OOHOBIICHHE): [HOPMATUBHO-TEXHUYECKHE, HOPMATUBHO-
npaBoBsie U pykoBoasiue qokymeHTsl ('OCTe1, P, CHullsl u ap.]. duck 1,2,3.4. -
M.:Texnopmarus, 2014 - (loxkymenTtauus s npodeccuonanon). - CD. - Teker :
AneKTpoHHBIN. - 119600 p. — (105501-1)

9. baza nannHpIx yueOHO-MeToau4Yeckux oMiuiekcoB:https://lib.tstu.tver.ru/header/umk.html

3

YMK pasmemen: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115074
8. MaTtepuajbHO-TeXHHYECKOEe o0ecnevyeHne U CIUIIUHBI

[Ipn w3yueHurn nIUCIMIUIMHBEI «MaTepraloBeIeHUE W TEXHOJOTUS METAILIOB)
WCITOJIB3YIOTCS COBPEMEHHBIE CpEJCTBA OOYYCHUS: HAIJISIHBIE TIOCOOMS, JHarpaMMEI,
CXEMBI, 00pa3Ilbl Il U3YyUYCHUS MEXaHMYECKHX CBOWCTB MaTEpPHAIOB, MAKPOULTH(BI JJIs
U3YYCHHUS MaKpOCTPYKTYPhI MaTepraioB. KOMIUIEKTbI MUKPOIUTU(OB IS HCCIICTOBAHUS
CTPYKTYpPHl ~HM3y4aeMbIX MaTEpPHAJIOB C TIOMOIILIO  ONTHYECKOW MHKPOCKOIIHH.
JlabopaTopHble MPAaKTUKYMBbI POBOASTCS B Jlabopatopusix kadeapsl TM u M:

- 1abopaTopusi TEpMUIECKON 00pabOTKH;

- TabopaTopusi ONTUYECKON MUKPOCKOIIUY;

[lepeyeHr OCHOBHOTO 000PY/I0BAHUS:

1. OnTuyecknii Mukpockon MM-8 ¢ mudpoBoii kamepoit;

2. Ileun st repMuyeckoit 00pabOTKH;

3. [Ipubops! 17151 M3MEpPEHUs TBEPOCTH U MUKPOTBEPIOCTH MaTEPUATIOB.

9. OneHo4HbIE CpeACTBA AJIs POBEICHUs] IPOMEKYTOYHOM aTTeCTALIUH

9.1. OneHoYHbIE CpeacTBa JIsA NPOBEJACHHUS NMPOMEXKYTOYHOH ATTECTAllUM B
dpopme 3x3ameHna

1. Dx3amMeHaMOHHBINA OUIET COOTBETCTBYET (hopMe, yTBepkaeHHOH [lonoxenuem o
pabouux nporpammax JUCLMIUIMH, COOTBETCTBYIOIIUX (eAepajbHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAaHJIAPTaM BBICIIETO0 OOpa30BaHUS C y4eTOM NpodecCHOHATbHBIX
ctanaapToB. TumnoBoil oOpasel] SK3aMEHaIMOHHOTO Owiera npuBeieH B [lpunoxeHun.
OOyuarorieMycst 1aétcsi IpaBO BBIOOpA 3aJaHUN W3 4YHCIA, COJEpKaIuXcs B Ouiere,
PUHUMAs BO BHUMaHUE OIIEHKY, Ha KOTOPYIO OH IIPETEH/yET.

Yucno sk3ameHanmoHHbIX omiteToB — 20 Yuciao Bonpocos (3axaHuii) B
sK3aMeHaMoHHOM Owmtere — 3 (1 Bompoc /uIsl KATErOpPHH «3HATh» U 2 BOIIpoca JIJjIs
KaTErOPUHU «YMETHY).

IIpopomxuTenbHOCTD dK3aMeHa — 60 MUHYT.

2. Illkama oueHWBaHUA TPOMEXKYTOUHOH arrecTaluu B (opme »dK3ameHa —
COTIMYHO», «XOPOILO0Y», yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

3. Kpurtepuu O11€HKH 3a IK3aMEH:

IUISL KATETOPUU «3HAThY :
BBIIIIC 0Aa30BOro — 2;
0a30BBIA — 1;

12



Hmxe 6azoBoro — 0;
KPUTEPUU OLICHKH U €€ 3HAUCHHE I KATETOPUU KYMEThY:
orcyTcTBUE yMeHus — 0 6ai;
HaJM4ue ymeHus — 2 Oamna.
«OTJIIMYHOY - TIPH cymMMe 0asioB 5 i 6;
«XOpOILOY» - PU CyMMe OaJlioB 4;
«yAOBJIETBOPUTEIILHO» - IIPU CyMMe 0alsioB 3;
«HEY0BJIETBOPUTENILHO» - IpU cyMMe Oaiios 0, 1 win 2
4. Bun sk3amMeHa — IUCBMEHHBIM JK3aMEH, BKJIIOYAIOIIMN pelIeHHe 3ajad C
ucnoJib3oBanueM OBM.

5 baza 3anmanuii, mpeabsaBisemMas 0Oy4aronuMcs Ha DK3aMeHe

1. Mertamibl 1 HEMETAJUIbl KaK XWMHYECKHE 3JEMEHThl U (PU3HYECKHUE M XUMHUYECKUE
BEILIECTBA.

2. Tumsl cBsA3€W B METAJUIAX U HEMETAILIAX.

3. Kpucrami u kpuctaJuinueckasi peuieTka.

4. Cucremspl U XapaKTEPUCTUKHU KPUCTATIMYECKUX PELIETOK.

5. AHuzotponus U NOIUMOP(PU3M KPUCTAIIIOB U MOJTUKPUCTAILIOB.

6. JledekTbl peaibHbIX KPUCTAIIIOB.

7. CTpOo€HHE HEMETAIIIMYECKUX MATEPHUAIIOB.

8. TepMoamHaMHUUECKHE YCIOBUS KPUCTAILIA3ALUU.

9. I'oMoreHHast 1 reTeporeHHasl KpucTauIn3alusl.

10. ®opma KpUCTAILIIOB, CTPOCHUE CIUTKA.

11. TTonmy4yeHrne MOHOKPUCTAIUIOB U aMOP(PHBIX METAJJIOB.

12. TInactuueckas nedopmanyss MOHOKPUCTAIIOB U MOJIUKPUCTAIIINYECKUX MAaTEPUAJIOB.

13. JlepopManmoHHOE YIIPOUYHEHHUE U Pa3pyIICHUE MaTEPUATIOB.

14. Bnustnue Temmnepatypbl Ha 1e()OPMHUPOBAHHOE COCTOSIHIE MAaTEPHUAJIOB.

15. BnusiHue miacTudeckoit neopmariuy Ha CTPYKTYpY U CBOHCTBAa MaTEpPUATIOB.

16. [TonaTHe 0 cruiaBe, XapakTep B3aUMOJAECUCTBHSI KOMIIOHEHTOB B CIUIaBaX.

17. OcHOBHBIE U TPOMEXKYTOUHBIE (ha3bl B CIIJIABAX.

18. IToHsiTe O qUarpaMMe COCTOSIHUS CIUIABOB, MPABUIIO (pa3 U OTPE3KOB.

19. lnarpaMmbl  COCTOSIHMSI C  TOJHOM HEPACTBOPUMOCTBIO W  HEOIPAHUYEHHOMN
PacTBOPUMOCTHKO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

20. lnarpamMMBbl COCTOSIHMSI C OTPAHUYEHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM
COCTOSTHUM U ¢ 00pa30BaHHUEM XUMHUYECKOTO COEIMHEHUSI.

21. CBsi3b AuarpaMm COCTOSIHHSI CO CBOMCTBAMU CILJIABOB.

22. MexaHU4eCKHE CBOMCTBA MaTEPHAJIOB.

23. ®OU3NKO-XUMUYECKHE, TEXHOJIOTUYECKHUE U IKCILTyaTal[MOHHbIE CBOMCTBA MAaTEPUAJIOB.

24. KoMnoHEeHTHI, ()a3bl ¥ CTPYKTYPHBIE COCTABISIONINE TUATPAMMBI «KEJIe30-YTIIEPOI».

25. Knaccudukanus 1 MapkUpOBKa YIJIEPOJUCTBIX CTaJEH.

26. JlernpoBaHHbBIE CTAIM U UX MAPKHUPOBKA.

27. Knaccuduxanus 1 MapKupoBKa YyT'yHOB.

28. I'pacdutHbIE UYTyHBI, CTPYKTYpa, CBOWCTBA.

29. IlpeBpalleHus B CTAIN NIPU HATPEBE.

30. IIpeBpaleHue B CTalau IPU OXJIAKIACHUU.
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31. Omxur cranu, 3aKajika CTaJIH, OTIYCK CTaJIH.

32. TepmoMexannueckas 00pad0TKa METAIITHYECKUX CIUIaBOB.

33. O06mras xapakTepUCTHKa MPOIECCOB XUMUKO-TEPMUIECKON 00pabOTKH.

34. llemeHTanus U a30TUPOBAHUE CTAJIEH.

35. HutponeMenrarus cranei, 1udPpy3ruoHHOE HACHIIIIEHNE METAJJIAMU U HEMETaJlIaMHU.

36. KoHCTpyKIIMOHHAS! TPOYHOCTh MaTEPUAJIOB.

37. MeTroapl MOBBILLIEHHUS] KOHCTPYKIIMOHHOW MPOYHOCTH MaTE€pUaJIOB.

38. YriiepoaucThie M JIETUPOBAHHBIE CTAIM C BBICOKMMHU MOKA3aTENISIMU CTATUYECKOU M
LUMKJINYECKON TPOYHOCTH.

39. Cranu ¢ ynmydiieHHON 00pabaThIBa@MOCTHIO PE3aHUEM, METATUYECKUE MaTepUaIbl C
BBICOKOM IIJIACTUYHOCTBIO.

40. Cranm aJist CBapKH, KeJI€30yIJIEPOJUCThIE JIUTEHHBIE CIIaBhI.

41. Marepuaisl [uisl peXKyILIAX U MEPUTEIIBHBIX HHCTPYMEHTOB.

42. Marepuaisl 1151 1e()OpMHUPYIOIINUX HHCTPYMEHTOB.

43. KoppO3HnOHHO-CTOMKHE MATEPHUATIBI.

44. ’KapocTolikue Marepualsl.

45. XKapornpouHble MaTepuabl.

46. CrimaBbl Ha OCHOBE aJIFOMUHUS.

47. CruiaBsl Ha OCHOBE MEIH.

48. CrimaBbl HA OCHOBE TUTAHA.

49. O01ast XxapakTepUCTHKa TIacTMacC.

50. TepMonIaCTUYHBIE TIACTMACCHI.

51. TepMopeakTUBHBIE MIIACTMACCHI.

52. Obmas xapakTepUCTHKA KOMITO3UIIMOHHBIX MaTEPUAJIOB.

53. MeTamudyeckue KOMITO3UIIMOHHBIE MaTepHUabl.

54. IlonumepHbIE U KEPAMUYECKHE KOMITO3UIIMOHHBIE MaTEPHUAIIBI.

55. lucnepcHO-yIIpOYHEHHBIE KOMIIO3ULIMOHHBIE MATEPHUAJIBI.

56. BOOKHHCTBIE KOMIIO3UIIMOHHBIE MATEPHUAIIBI.

[lonp30BaHMEe  pa3nUYHBIMM  TEXHUYECKMMHU  YCTpOMCTBaMH, Kpome OBM
KOMITBIOTEPHOI'O KJIacca M MPOrpaMMHBIM OO€Ce4eHHEM, HEOOXOIUMBIM Ji pelIeHUs
IIOCTaBJICHHBIX 3aJay, He Jaomnyckaerca. lIpu ’kemaHuu cTyneHTa NOKUHYTH IIPEACIIbI
ayUTOPUU BO BpeMsl 3K3aMEHa SK3aMEHAllMOHHBIM OWJIET IOCIE €ro BO3BPALLEHUS
3aMEHAETCS.

IIpenonaBarenbr HWMEET IMPaBO TOCJIE IMPOBEPKH IMHUCBMEHHBIX OTBETOB Ha
AK3aMEHAI[MOHHbIE BOIPOCHI M PEIICHHBIX HAa KOMIIBIOTEpE 3ajau 3ajaBaTh CTYJICHTY B
YCTHOM (popMe YTOUHSIOIINE BOIPOCHI B paMKax COACpPKaHUS dK3aMEHAIIMOHHOTO OujIeTa,
BBIJJAHHOT'O CTYJICHTY.

NHble HOpPMBI, pErjiaMeHTUPYIOUIUE MpOLEAYpy MPOBEIACHUSI  DK3aMEHa,

npeacTtasieHbl B [[00KeHMNM O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M ITPOMEKYTOUHOU
aTTECTalluM CTYICHTOB.
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9.2. OnleHOYHBIE CPEACTBA JJIA NMPOBeAeHUs MPOMEKYTOUYHOM aTTecTALIUM B
¢popme 3auera

Y4eOHbIM IJIaHOM 3a4eT MO JUCHUIUIMHE HE TPETYCMOTPEH.

9.3. OueHo4yHbIE CPeACTBA JJIS POBEJACHUS IPOMEKYTOYHOH aTTeCTALUM B
dpopme KypcoBoii padoThI

1. Hlkama oueHUBaHUS KypCOBOM pabOThl — «OTIUYHO», «XOPOIIOK,
«YJIOBIIETBOPUTEIBHO», HEYIOBJIETBOPUTEIBHOY.

2. Tema kypcoBoil paOOThI: YNPOYHEHHE YTICPOIAUCTHIX U HHCTPYMEHTATBHBIX
CTaJIel TEPMUYECKOHN (XUMHUKO-TEPMUYECKOI) 00pabOTKOM.

3amanust KypcoBOil pabOTHI:

B coorBercTBUM ¢ BapuaHTOM (Tabn.5) pacmmppoBaTh MapKy CTalld, yKa3aThb
TEMIIEPATYPy KPUTHYECKUX TOYEK, XUMHUYECKHII COCTaB, MEXaHUYECKHE CBOICTBA U
Ha3HavyeHue cTtanau. BwiOpaTh crmocod TepMUUYECKOW (XUMUKO-TEPMHYECKON) 0O0paboTKU
ctaiau. BeraepTuth rpaduk TEpMUIECKON (XUMUKO-TEPMHUYECKON) 00paOOTKH C YKa3aHUEM
TEeMIIepaTyp HarpeBa, BpEMEHU BBIACPKKH U CKOPOCTU OXJIAXKACHUS CTAIbHOW JI€Taau WK
uHCTpyMeHTa. Omnucarh MpeArnojaraeMyr CTPYKTYpy CTaldd TOClie TepMHUYECKON
(XUMHKO-TepMUYeCcKoi) 00paboTku. Crenath BBIBOBI 11O paboTe.

Tabnuna 5. BapuanTsl 3a1aHust HA KYpCOBYIO paboTy.

Homep Mapka cranu Howmep Mapka cranu Homep Mapka cranu
BapHaHTa BapHaHTa BapUaHTA
1 Crl 9 10 17 50
2 Cr2 10 15 18 60
3 Cr3 11 20 19 y7
4 Cr4 12 25 20 V8
5 Cr5 13 30 21 Y9
6 Cr6 14 35 22 Y10
7 Cr3l’ 15 40 23 Y11
8 CrsT’ 16 45 24 Y12

3. Kpurepuu UTOroBOi1 OLIEHKH 32 KYpCOBYIO padoTy.
Tabnuna 6. Pa3znens! kypcoBoii paboThl MO AUCHUIUIMHE «MaTepuanaoBeIeHUey:

Ne pazpena HanmenoBanue pasneina baJnel 110 mkane ypoBHs

1 OO0mas yacTn Brimre 6azoBoro— 3
(XapakTepucTUKa MapKH CTaJIM 10 BapUAHTY 3a/IaHHS) bazoBsrii — 2

Hwxe 6a3oBoro — 0

2 CrnenuanbHas 4acTh Bpie 6a3zoBoro— 3
(Bp100p criocoba ynpoYHEeHHsI CTaIH) bazoBbrit — 2

Huxe 6a3zoBoro — 0

3 BriBoab! o pabote Beimie 6azoBoro— 2

bazoBriii — 1
Huxe 6a3oBoro — 0
4 CIHCOK HCITOJIb30BAHHBIX HCTOYHHUKOB Brimre 6a3oBoro— 2

bazoBrrii — 1
Huxe 6a3oBoro — 0

15



Kputepun uToroBoit onieHKH 3a KypcoByIo padoTy:

«OTIIMYHO» — MPU cyMMe OasuioB ot 9 g0 10;

«XOpOUIO» — MPU CyMMe OaIIoB OT 7 110 §;

«YyJOBJIETBOPUTEIBHOY» — MPU CyMMe OAIIIOB OT 5 110 6;

«HEYJOBJICTBOPUTEIBHO» — MPU CyMMe OajsioB MeHee S5, a Takxke npu Jto0oi
Ipyroil cymme, eciu o pazaenam «Oomas yactby, «CrnernuanbHas 4acThy» paboTa UMeeT
0 Gamos.

4. B mnpouecce BBINOJIHEHUS KYpCOBOW pabOThl PYKOBOIUTENb OCYLIECTBIISET
CUCTEMATUYECKOE KOHCYJbTUPOBAHUE.

5. JlononHUTENbHBIE TPOLEIYPHBIE CBEACHHUS:

- CTYJCHTBHl BBIOMPAIOT TEeMy JUIA KYpCOBOM pabOThl CaMOCTOSATEIBHO W3
IPEIJIOKEHHOIO CIMCKAa M COIJIACOBBIBAIOT CBOWM BBIOOP C MpEnojaBaTElIeM B TEUEHUE
JIBYX TIEPBBIX HEJEIh O0yICHHUS,

- IPOBEPKY U OIIEHKY PabOTHI OCYIIECTBISIET PYKOBOAUTEIb, KOTOPBIA JOBOAUT /10
CBEJIEHUsI O00YyYalollero JOCTOMHCTBA M HEJOCTATKHM KYpCOBOM pabOThl U €€ OLEHKY.
OueHka MpoCTaBIIAETCS B 3a4ETHYIO KHUKKY 00Y4arolerocst 1 BEAOMOCTh JIJIsl KypCOBOM
pabotel. Ecnu oOywaroumuiicss He COrjaceH C OLICHKOM pPYKOBOJIUTENS, MPOBOJMUTCS
3amuTa paboThl epe]] KOMUCCUEH, KOTOPYIO Ha3HAYaeT 3aBeAyOInii kadeapou;

- 3aluTa KypcoBOM paOOThl MPOBOJUTCS B TEUEHHUE ABYX IOCIEIHUX HENETh
ceMecTpa M BbINOJHAETCA B (hOpMe YCTHOM 3alllUTHI B BUJE JOKJIaJa U MPE3CHTAlUM Ha S5-
7 MUHYT C MOCIEOYIOIIUM OTBETOM Ha IOCTaBJIEHHBIE BOMPOCHI, B XOJ€ KOTOPBIX
BBISICHSIETCS ITyOMHA 3HAHUM CTYACHTAa U CAMOCTOSITEIbHOCTD BBITIOJTHEHUS paOOThI;

- paboTa HE MOJIXKUT 0053aTETLHOMY BHEIITHEMY PELIEH3UPOBAHUIO;

- KypCOBBI€ pabOThI XpaHATCS Ha Kadepe B TEUCHUE TPEX JIET.

10. MeToan4eckue peKOMEHAAIMH 110 OPTraHU3AMU U3YYCHHUS TUCHUIIIMHBI

CryaeHTsl nepej HadaJloM HM3y4Y€HHs JAUCLMIUIMHBI O3HAKOMJIEHBI C CHCTEMaMHM
KPEAUTHBIX €AUHUI] U 0aJUIbHO-PEUTUHIOBOM OLICHKH.

CryaeHTsl, U3ydarollyue JUCHUIUIMHY, 00€CTIeYnBAIOTCS SJIEKTPOHHBIMUA U3JaHUSIMHU
WIM JOCTYIIOM K HUM, Y4€OHO-METOJMYECKHM KOMILIEKCOM IO JAMCLMIUIMHE, BKIIOYas
METOJIMYECKHE YyKa3aHUs K BBINOJIHEHUIO JIA0OpATOpPHBIX paboT, BCEX BHJIOB
CaMOCTOATENIbHON padOTHI.

B yueOHbII mpoliecc  pEeKOMEHAYETCs  BHEAPEHHE  CyOBEKT-CyObEeKTHOM
Ne1arorn4eckoil TEXHOJOTUH, NMPU KOTOPOW B pACHUCAHUM KaKJIOTO MPErojaaBaTess
OIpesieNsieTCsl BpeMs KOHCYJIbTAlMM CTYJEHTOB IO 3aKpPEIUICHHOMY 3a HHUM MOJYJIIO
JUCLMITUHBIL.

11. BHeceHue U3MeHEHUI U JONOJHEHUI B pad04y0 NpOrpaMmy AU CHUTINHbI
[IpoTokonamu 3acenanuii kadeapbl €KerogHo OOHOBIISIETCS COJEpKaHHEe Padounx
nporpaMM JUCHHUIUIMH, 1O yTBepxaeHHOM «IlomoxkeHnem o pabouux mporpammax
JTUCHUIUIUHY» (opMme.
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKHH YHUBEPCUTET»

Hampasnenue noarorosku 6axanaBpoB — 20.03.01 Texnocdepnas 6e30macHOCTh

Hampasnennocts (mpoduiib) MoAroTOBKA — be30MmacHOCTh TEXHOTOTUYECKHUX
IPOIIECCOB U IPOU3BOCTB

Kadenpa «TexHonorus MeTaaioB U MaTEPUATOBEACHUE»

JncuurmmHa «MaTepualioBeICHUE U TEXHOJIOTUSI METAJLIIOB)
Cemectp 4

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.

CocraButens: no1eHT kadeapsl TMuM, K.¢d.-M..H. C.E. UnpdiieHko

3aBenytomuii kadenpoit TMuM, K.T.H. J.A. bapuykos
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