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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb - monydyeHue 3HaHU O (POPMHUPOBAHUU CTPYKTYpPBI U CBOMCTB METAJUIOB, CIUIABOB, MAaTE€PHUAJIOB C
0COOBIMU CBOMCTBaMH, HEMETAJUIMYECKUX MaTepUajoB, O 3aKOHOMEPHOCTSIX B3aUMOCBSA3H «CTPYKTypa-
CBOICTBa» MaTepHaOB Pa3IMUHBIX KIACCOB.

3anauu:

-3HaTh aTOMHO-KPUCTAJUINYECKOE CTPOECHUE U CBOMCTBA MATEPUAIIOB, CYIIIHOCTD SIBJICHUMH, IPOUCXOASIIUX
B MaTepUaiax B YCIOBUAX UX MPOU3BOJICTBA M IKCILTYaTAI[MH U3 IEITHIA;

-3HaTh KJIACCHU(UKAIIMOHHBIC TPYIIIHI CTAleH, OCHOBHBIX CIUIABOB I[BETHBIX METAJUIOB, HEMETAJUTMYECKUX
MaTepuaoB, CBOWCTB M 00JIacTel MPUMEHEHUS 3TUX MaTePHaJIOB

-yMETh BBIOMpATh HEOOXOIMMBII MaTepuall, pemas npodeccuoHanbHbIe 3aa4n

1.2. U3yuaemblie 00bEKTHI U CIUININHBI

MeTaJlIbl U CIUIaBbI, MATEPHAIIBl C OCOOBIMU CBOMCTBAMHU, HEMETAJUIMYECKUE MaTepUalibl; MApKUPOBKa U
CBOICTBAa MaTEpUAOB;
croco0b! OPMHUPOBAHMS U U3MEHEHHSI CTPYKTYPbI, CBOWCTB MaTepHAIOB

1.3. Bxoansbie TpeGoBaHMS

|He IIPEXYyCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUMILIMHE

NunukaTop 1OCTHKEHNS
Wupnexc TL1anupyembIe pesy nLTaThl KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
Komnerenuus | | caropa 0(633;;‘1‘;“; h‘:;ﬁ“;i:;gg;e COOTHECEHBI TUTAHUPYEMBIE OTIEHKH
’ ’ pe3ynbTaThl 00yUeHUs
OIIK-6 MJ1-10IIK-6 |3HaeT OCHOBHI TEXHO- 3HaeT oCHOBBI 3komorun 1 [Tect
TTOTUYECKUX MPOIECCOB 0e30MacHOCTH
MMOJTyYEHUS] METAJUIMISCKUX |[)KHU3HEICATEITbHOCTH, OCHOBBI
¥ HEMETAJUTUIECKUX TEXHOJIOTUYECKUX MPOIIECCOB
maTepuanos, gpaktopos TII,
BJIMSIFOIIMX HA HKOJIOTHUIO;
OCHOBBI TEXHUKH
0e30MacHOCTH MIPU
peann3alny TEXIMPOIIECCOB.
OIIK-6 N-201IK-6 [YmeeT pemaTh 3aauu YMeer pemiath crangapTHeie |OTYET MO
obecnieueHus podeccuoHaIbHbBIE 331a4YH C [PAKTUIECKOM
b deKkTUBHOCTH U ydaeToM 3 (HEKTUBHOCTH U |y 3aHATHIO
0e30macHOCTH B Oe3omacHoOCTH
TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX MPOIECCOB
poiieccax MoJydeHUs
MaTepHaoB.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-6 MJ1-30I1K-6 (BmameeT HaBBIKAMHU Brnangeer HaBBIKaMH Tect
000CHOBaHUS BEIOOpa 000CHOBaHUS BBIOOpA
TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX MPOIIECCOB
[IPOLIECCOB C YUYETOM MX C Y4eToM X 3(PPEeKTUBHOCTH
A PeKTUBHOCTH U 1 DKOJIOTMYECKON
PKOJIOTHYECKOM Oe3omacHoCTH
0e30IacHOCTH.
[1KO-2 N-11IKO-2 [3naer cTpoeHHE METAUIOB U |3HAET METAJUIMYECKHUE U JK3aMeH
CIUIaBOB, HEMETANIMYECKUX [HEMETaNINYECKHE
MaTepHualioB, UX CBONWCTBA;, |KOHCTPYKIIMOHHBIC U
CHIOCOOBI TEPMHYCECKON U [MHCTPYMEHTAJIbHBIC
00pabOTKH, METOTBI MaTepHualbl, X CBOMCTBA,
MMPOBEJICHHSI CTPYKTYPHOTO  [THTIOBEIE CITOCOOBI
aHalIn3a MaTepUaoB; 00BEMHOTO U
OCHOBHBIE 3aBUCUMOCTHU MMOBEPXHOCTHOTO
PKCIUTYaTaIllHOHHBIX CBOMCTB [yIPOYHEHUS; METO/IbI
neTaneil MalH u OTpeIeTICHUS
npuOOPOB, MHCTPYMEHTOB OT|IKCIUTYaTAI[AOHHBIX CBOWCTB
TEXHOJIOTUYECKUX (aKTOPOB |neTaneil 1 HHCTPYMEHTOB;
TEPMUYECKON U XUMHUKO- METO/bI TPOBEICHUS
TEPMHUUYECKON 00pabOTKH;  |CTPYKTYpHOTO aHAIH3a
npaBuiia paboThI C MaTepraioB; OCHOBBI TECOPUH
3JIEKTPOHHOM 1 TEXHOJIOTUU TEPMHUUYECKON U
KOHCTPYKTOPCKO- XUMHKO-TEPMUYECKON
TEXHOJIOTUYECKOU 00pabOTKH; OCHOBHbIE
uHdopmarueil. 3aBUCUMOCTH
PKCILTyaTaIl[MOHHBIX CBOWCTB
neTaneil MaH 1 TpuOOopoB,
WHCTPYMEHTOB OT
TEXHOJIOTUYECKUX (haKTOPOB
TUTIOBBIX PEKUMOB
TePMUYECKON U XUMHUKO-
TepMUYECKOI 00paboOTKy;
paBuia paboThI C
SJIEKTPOHHOU
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOU
nHpOopMaLuei
[1IKO-2 NJI-21TKO-2 |YMmeeT npoBOAUTH YMeeT OCyIIeCTBIATh Tect

000CHOBaHHBIN BBIOOP
MaTEepUaoB IS 3aJJaHHOTO
Ha3HA4YCHHS, B T.U. C
UCTIOJI30BaHHEM
H(OPMAITMOHHBIX
TEXHOJIOTHIA; BBITIOJIHSTh
MeTaorpaduuecKuii
aHaJN3 U U3MEPEHHS
oKa3aTejiei,
XapaKTePHU3YIOIIUX
PKCIUTyaTal[HOHHBIC
CBOMCTBA.

ONTUMAJIbHBINH BHIOOP
KOHCTPYKIIHOHHBIX U
WHCTPYMEHTAIBHBIX
MaTepuagoB, B TOM YHCIE C
HCTIO0JIb30BaHUEM
NH(MOPMAIMOHHBIX
TEXHOJIOTHI; aHAIN3UPOBAThH
KOHCTPYKTOPCKYIO
JOKYMEHTAIIMIO Ha IeTaln
MaIluH 1 TpUOOpPOB, HA
WHCTPYMEHTBI, IOJIBEpraeMble
TUITIOBBIM




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

TEXHOJIOTUYECKHUM TpoIieccam
TEPMUUYECKON U XUMUKO-
TepMUYECKOI 00paboOTKy;
[IPOU3BOAUTH U3MEPEHUS
noka3aTesei,
XapaKTepU3yIOLINX
SKCIUTyaTal[MOHHBIE CBOMCTBA
neTaneil U HTHCTPYMEHTOB;
[IPOU3BOAUTH CTPYKTYPHBII
aHaJIU3 MaTEPHUAIIOB;
[IPUMEHSTH MPUKIIAAHbIE
[porpaMMHBIE CpEACTBA IS
MOJEJIMPOBAHUS yCIOBUI
SKCIUTyaTaluu AeTaneil u
HHCTPYMEHTA

[1KO-2

N-31IKO-2

Biraymeer HaBbIKaMu pabOTHI
C TEXHUYECKOH
NOKYMEHTAIIMX Ha U3JIeITHE;
BBIOOpA METAJUTMYECKUX U
HEMETaTTHYECKUX
MaTEepUaJIOB IS IeTaiei
MallnH, IpUOOPOB U
WHCTPYMEHTA; BIOOpa
croco0a TepMHUIECKON
00palboTKH; MpoBeieHNe
KOHTPOJIS PE3yJIbTaTOB
THUITOBBIX PEKUMOB
TEPMHYECKOH 00pabOTKH.

Brageer HaBbIKaMH U3Y4YEeHUS
TEXHUYECKOU JOKYMEHTALUN
Ha 00pabaThIBaEMYyIO JIETaNb,
WHCTPYMEHT; ONITUMAJIHHOTO
BbIOOpa METAUINYECKUX U
HEMETAIUTHYECKAX
MaTE€pUaJIOB Ul IeTaiei
MaIiH, TpuOOpoB U
WHCTPYMEHTa; BbIOOpa
croco0a TepMHUUYECKON WITH
XHUMUKO-TEPMHUYECKON
00paboTKH; MPOBEICHUE
KOHTPOJIS pe3yIbTaTOB
THUTIOBBIX PEKUMOB
TEPMHYECKON U XUMHUKO-
TepMHUYECKOI 00paboOTKH;
YcTanoBieHus TpeOOBaHMIA K
PKCIUTyaTallMOHHBIM
CBOWCTBAaM Ha OCHOBE
MOJICITUPOBAHHUS YCIIOBHUH
HKCILTyaTaluu

3amura
mabopaTopHoOii
paboThI




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
3
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 54 54
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 16 16
- naboparopusie padoTsl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 18 18
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 126 126
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 216 216
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
3-if cemecTp
Beenenue 1 0 6
OCHOBHBIE MOHATHSI, TEPMUHBI U onpeaenenus. [Ipeaqmer
W 33714 IUCUUIUIMHBEL. MaTepuaibl, HCIOIb3yeMble B
TEXHHUKE.
3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYPhI 1 2 10
MaTepUaoB.
Tunel cTpyKTyp MaTepuaiioB. PeanbHoe cTpoeHue
MeTaiioB. Kpucrammmsanus pacmiaBos. @opMupoBaHue
CTPYKTYpPBI JIUTHIX MaTepuanoB. MeTobl MOJTy4eHus
JTUTBIX MaTEPUAJIOB.
CBoiicTBa MaTepuaios. 2 2 12
Mexanndeckre U Gu3nIecKrue CBOMCTBA MaTEPHAJIOB, UX
3HAa4YeHHE MPH IKCIUTyaTallH, CTAaHIAPTHBIE UCIIBITAHUS,
CBOICTBA, KaK IMOKa3aTeId KauyecTBa.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

BinsiHre HarpeBa Ha CTPOCHME U CBOMCTBA METAJLIOB U
CILIaBOB.

1

0

0

4

BosBpar u pexpucramusanus. Knaccupukanus sBieHuii,
MPOMCXOISIINX IPH OTKUTE 1e(hOPMHUPOBAHHBIX
MeTaiioB. OTapix. [loauronnsamnms.

CTpyKTypa TBEpIbIX paCTBOPOB U MPOMEXKYTOUHBIX (a3.
/{nddy3roHHBIE TPOTIECCHI.

PacTBOpUMOCTH B TBEPJIOM COCTOSIHUU. THIIBI TBEPIBIX
pactBopoB. [IpaBuia FOM-Pozepu aig orpaHu4eHHBIX
TBEPABIX PACTBOPOB. YNOPSAOUYEHUE B TBEPABIX
pactBopax. Tumel cBepXCTpyKTYp. JanbHuii nopsaok u
ONMVOKHUN TOPSA0K. DIEKTPOHHbIE coeinHeHus. Dazbl
Jlaeca. 3akonbl muddy3un duka. J[BIkeHHE aTOMOB U
ko3 purment nupdysun.

/InarpaMMbl COCTOSIHUU.

14

MeTo/bl HOCTPOEHUS Tuarpamm. TUIbl AMarpaMm.
[Tpumenenue npasuia (a3 K U3y4SHUIO ABOHHBIX
cucteM. CBsI3b MEKIY CBOMCTBAMHU CIUIABOB M TUIIOM
TUarpamMMbl COCTOSTHHS.

JlnarpaMmma xene3o0-yriepos.

14

KoMmoHeHTsI 1 (ha3bl B CHCTEME KENe30-yIIIepo/I.

KOHCTpYKIIMOHHBIE MaTepUabI.

16

CruiaBbl CHCTEMBI XKene30-yriiepo. JlernpoBanHble
cTaiu U craBbl. Kiaccuukarys 1 MapkupoBKa.

HBCTHBIC MCTAaJIJIbI U CIIJIaBBI.

16

AJITOMUHHH U €T0 cIuIaBbl. Menn U ee ciuiaBbl. TUTAH U
€ro CILIaBEI.

Matepuaibl ¢ 0cOObIMU (PU3NIECKHUMHU CBOMCTBAMHU.

10

WHBapbl. DIUHBapHI.

HemeTtannnueckue MaTepurabl. HOpOH_IKOBBIC, KOMIIO-
SUIIMOHHBIC, aMOpq}HHC MaTcepualbl.

16

[1nactuueckue maccol. Pe3unsl. MaTepuarsl,
[10JIy4aeMble METOIAMH ITOPOLIKOBON KOMIIO3ULIMH.
Knaccuduxarysi KOMIO3UIIMOHHBIX MaTEPHAJIOB.
Cnoco0bI oTy4eHust aMOpHBIX CIIABOB, UX
CTPYKTypa, CBOICTBA.

UTOI'O no 3-my cemectpy

16

18

18

126

NTOI'O o nucuuiuinge

16

18

18

126

TeMaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HauMeHoBaHue TeMbI MNPAKTUY€CKOIo (CeMI/IHapCKOFO) 3aHATUA

1 |OmeHka KpUTHYECKOTO pa3Mepa 3apoIbIIia Py PA3THIHBIX CTEMCHSIX MePEOXIKICHHS B

MpOoIeCcCe KPUCTATTU3AIMH




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

2 KpuBble oxnaxaeHus

3 [3agaum Mo KpUCTANINYECKOMY CTPOEHUIO CINIABOB

4 33.,[{3.‘{1/1 M0 TJaCTUYECKOMN I[e(bOpMaLII/II/I, MEXaHHYECKUM CBOMCTBaM MaTCpurajioB

5 [3agaum mo aMarpamMmam COCTOSIHUS

6 KﬂaCCI/I(I)I/IKaLII/IH 1 MapKHUpPOBKa OTCUCCTBCHHBIX YITICPOAUCTLIX U JICTUPOBAHHBIX cranei

7  |Knaccudukanys ¥ MapKHpPOBKa IBETHBIX CIIABOB.

Tematuka npuMepHBIX 1TaOOpaTOPHBIX paboT

HanmMeHoBaHuUe TeMbI JIA00PATOPHOIT paboTHI

1 [Makpo- 1 MUKPOCTPYKTYPHBII aHAIN3bI METAJUIOB U CIUIABOB C TOMOIIBIO ONTHYECKOTO
MHKPOCKOIIA.

2 I/I3y11eHI/1e CTPOCHHA U CBOMCTB METAJJIOB U CILIABOB.

3 |U3yuyeHue criiaBOB JBOHHBIX CUCTEM

4 OHpe,I[eJ'ICHI/IC KPUTHUYCCKUX TOYCK B CTAJIN METOAOM HpO6HBIX 3aKaJIOK

5 |OTmycK 3aKaJeHHON yriaepoAUCTON CTaIH

5. OpraHn?.aul/IOHHo-nez[arornqecxne yciaoBus

5.1. O6pa3oBare/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1J151 (OPMHUPOBAHUSA
KOMIIeTeHIIUH

[TpoBeacHME NEKIIMOHHBIX 3aHITHH 10 JUCIHMILIMHE OCHOBBIBACTCS HA aKTHUBHOM METOJ]I¢ OOyYCHUS,
[pY KOTOPOM Yy4Yalllecs HE MacCHUBHBIE CIyIIATENH, a aKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEYAIOIINE HA
BOIPOCHI TpernojiaBarels. Bompockl mpenogaBaTensi HalEleHbl HA aKTUBHU3AIUI0 TPOIECCOB YCBOCHUS
MaTepuasa, a TakkKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIINX acCOLMATUBHOE MBIIUICHWE W YCTAHOBJICHHE CBS3€Hl C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATHS TPOBOIATCS HA OCHOBE peajM3alliii MeTona OOydYeHHsS JEHCTBUEM:
OTpeIeIAI0OTCs Mpo0aeMHbIe 00J1acTH, (OpPMHUPYIOTCS Tpynmbl. [Ipu mpoBeeHUN TPAKTUISCKUX 3aHATHI
MpEeCIeaYIOTCA CIEAYIONINE [EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUILINH U KPEAaTUBHBIX METOJ/OB
U1 peleHust mpoOJieM U MPUATHS PElIeHUi; oTpaboTKa y 00yJaroniuxcs HaBbIKOB KOMaHJIHOW paboThI,
MEXIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[IpoBeneHre mabOPaTOPHBIX 3aHATHH OCHOBBIBACTCS HAa HMHTEPAKTHBHOM METOJE OOyUYESHHS, MPH
KOTOPOM 00y4JaroIIrecs: B3aMMOICHCTBYIOT HE TOJIBKO C TIPEToaaBareseM, HO U ApyT ¢ apyrom. [Ipu atom
TOMUHUPYET aKTHBHOCTh YyYalllUXCsl B mporecce oOydeHus. MecTo mpemnojaBaTelis B WHTEPAKTHBHBIX
3aHATHSAX CBOJUTCS K HAIIPABJICHHIO JCSITEILHOCTH 00yUYalOIINUXCS Ha JIOCTH)KCHUE 1IeJIeH 3aHSATHS.

[Tpu mpoBeneHnN y4eOHBIX 3aHATHH UCIIOJIB3YIOTCS HHTEPAKTUBHBIC JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[pPOJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallMi 1 UMUTAIIUOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

HN3Y4YCHUU JUCIHHUITIIMHBI 06y‘~IaIOH_II/IMC$[ ]_ICJ'ICCOO6p3.3HO BBIITIOJIHATH cieayromue

PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpadpuyeckoe onvucanue KomuuectBo
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

Ap3amacoB B. b., Uepenaxun A. A. MarepuanoBeneHue : y9eOHHUK IS 29
By30B. Mocksa : Akagemust, 2013. 173 c. 11,0 yci. neu. 1.

['ynses A. I1., I'ynseB A. A. MetannoBeeHue : y4eOHUK ISl By30B. 7-€ 25
n3., mepepad. u gom. Mocksa : AnbsiHe, 2012. 643 c. 40,5 ycn. mey. 1.

2. lonoHUTEIbHAS JTUTEPATYpPa

2.1. Y4eOHble 1 HAYYHbIE U3IAHUSA

3akuposa M. I'., [1laioB A. A. MarepuanoBenenue : yaeOHOe mocoodue. 5
[lepmsb : ITHUITY, 2018. 204 c. 12,287 yciu. ned. 1.

MarepuanoBeieHHE U TEXHOJIOTHH COBPEMEHHBIX U TIEPCIIEKTUBHBIX 5
MaTepUaJIoB : KOHCIIEKT JICKINI yaeOHOe mocodue st By30B / Oriie3HeBa
C. A., Cmetkun A. A., Myparos K. P., A6ns3 T. P. Ilepms : [THUITY,
2013. 171 c. 13,78 ycn. meu. 1.

2.2. llepuonnueckue U3TaHus

Bectauk [THUITY. MamuHocTpoeHue, MaTEpUATOBEAEHUE © KypHAIL.
[Tepmsb : I[THUITY, 2012 -.

W3BecTus BeIcIIUX yueOHbIX 3aBeneHuil. [lopoiikoBas MeTatyprus u
(byHKIMOHANbHbIE TOKPBITHUS : )KypHal. Mocksa : Kansuc, 2007 - .

M3BecTus BhICIIUX yUeOHBIX 3aBeieHui. L[BeTHast MeTayuryprus : Hay4HO-
TexHuueckui xypHai. Mocksa : Kansuc, 1958 - .

M3BecTrs BBICITUX yUEOHBIX 3aBelleHUi. UepHast MeTaLTyprus : )KypHAJ.
Mocksa : MUCHUC, 1958 - .

MarepualloBeIeHUE | HAYYHO-TEXHUYECKUH U MPOU3BOCTBEHHBII
KypHail. Mocksa : Hayka u Texnomoruu, 1997 - .

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

He ucnons3yercs |

3. MeToaudeckue YKazaHud AJd CTYJA€HTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

He ucnons3zyercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHe CaMOCTOSITeIbHOM padoThl CTyleHTa




| He HCIIOJIB3YCTCA

6.2. DiieKTpOHHAas1 y4eOHO-MeTOAuYeCcKasl JuTepaTypa

Haumenosanue

Bu areparypbl pa3paboTKu

HH(pOPMAILMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOIHBIN JJOCTYTI)

Ccrlika Ha

JonmostautenbHas ([Llyouna H. b. Marepuano-seaenue |http://elib.pstu.ru/vufind/Rec [nmokanpHas ceTs;

uTepaTypa : yaeOHuK 175 By3oB / H. b. ord/RUPSTUboo0ks234496 |cBOOOMHBIH qOCTYTI
[Iy6una. - MockBa: KHOPYC,
2020.
OcHoOBHas Uepemnaxul A. A. http://elib.pstu.ru/vufind/Rec (nokanshas cets;
nmuTeparypa MatepuaiioBe/ieHUE : Y4eOHUK ord/RUPSTUbooks230584 |aBTOpr30BaHHBIH

JOCTYTI

6.3. JInneH3noHHOe U CBOOOJHO PACIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCMO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTe/IbHOIO Mpolecca Mo JUCHUuIInHe

Buzg I10O

Haumenosaunue [10

OHepaLlI/IOHHBIe CHCTCMbI

Windows 10 (moam. Azure Dev Tools for
Teaching)

OducHbIC TPUITOKEHHS.

Microsoft Office Professional 2007. yui.
42661567

[TpuxitagHOE IpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHHS

Dr.Web Enterprise Security Suite, 3000

nmun, [THUITY OLUTHUT 2017

6.4. CoBpeMeHHbIe po(eccHoHAIbHBIE 0a3bI JAHHBIX M HH(POPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMBI, HCIIOJIb3yeMble IPH OCYHIECTBICHHH 00Pa30BaTEJIbHOIO

npomecca 1mo ITMCIMIJInHEe

Haumenosanue

Ccbuika Ha MTHPOPMAIIMOHHBIN pecypc

basa nannbix Springer Nature e-books

http:/link.springer.com/
http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http://npg.com/

baza nannsix Wiley Journals

http://onlinelibrary.wiley.com/

baza nannbix komnanuu Springer Customer Service Center
GmbH

http:/link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http://npg.com/

baza maHHBIX HAyYHOW AJIEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunast Oubnmoreka [TepMckoro HalMOHATBHOTO https://elib.pstu.ru/

HCCIICAOBATCIBCKOTO MMOJIMTCXHUYCCKOI'O YHUBCPCUTCTA

O6pazoBatenbHas iatdopma FOpaiit

https://urait.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-01OMnoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

WNudopmarmonnsie pecypesl Cetn Koncynsrantllmoc JIOKaJIbHAs CETh

ba3a nanueix komnanunu EBSCO

https://www.ebsco.com/

NHpopmanmoHHO-CIIpaBoYHast CUCTEMa HOPMATHBHO-
TEeXHUUECKOMN JoKyMeHTauuu "TexsKcnepT: HOPMBI, ITpaBuia,
CcTaHJapThl ¥ 3aKOHOAaTeIhcTBa Poccuu”

http://325290.inkip.ru/docs

7. MatepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeIbLHOI0 NMpoiecca mno

JUCHHUILINHE
. HanmenoBanue HE00X0IMMOTr0 OCHOBHOT'O 000PYI0BaHUS
Bun 3apatui KonnuecTtBO enuHUIL
Y TEXHUYECKHUX CPEICTB 00ydeHus

JlaGopaTopHas Ontuueckuit Mmukpockon MUM-7 2
pabota

JlaGopaTopHas [Ipecc I1I-125 1
pabota

JlaGoparopHas Cranok numdosansHO-nonupoBansueiii HEPUC 1
paboTa

JlaGopaTopHas Tsepaomep TII-7P 2
paboTa

JlaGopaTopHas Teepaomep THI-2M 1
paboTa

JlaGopaTopHas Onexrponeus CHOJI 4
pabora

Jlexus [TpoekTop, HOYTOYK 1
[TpakTHueckoe [TpoexTop, HOYTOYK 1
3aHATHE

[IpakTyeckoe Y4eOHbIl 1abopaTOpHBIH KOMILIEKC «DeMToCKan» 1
3aHATUE

8. DoH OLIEHOYHBIX CpeacTB INCIUIIINHDBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC

10
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@DOoH/I OIEHOYHBIX CPeICTB [ MPOBEJACHUS MPOMEKYTOUHOM arTecTaluu
oOydJaronuxcst Il TPOBEJEHUS MPOMEKYTOUHOM aTTecTallMi OO0Yy4Yaloluxcs 10
JTUCIUIUIMHE SIBJISIETCS 4acThio (NMPUIOKEHHEM) K padodeil mporpaMme JUCHUILTAHBI.
@OHJT OLICHOYHBIX CPEICTB JUIsl MPOBEACHUS TMPOMEKYTOYHOM  aTTeCTalluu
oOy4Jaronuxcs 1Mo JMCHUIUIMHE pa3paboTaH B COOTBETCTBUU C OOIIeH yacThio (oHaa
OLICHOYHBIX CPEJCTB JIsi TMPOBEICHUS MPOMEKYTOYHOM aTTECTallMd OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl, KOTOpas YCTAaHABIMBAET CHUCTEMY OLICHUBaHUS
pE3yNbTaTOB MPOMEKYTOUHOM aTTeCTAallMd M KPUTEPUHM BBICTABIEHUS OLIEHOK. DOHJ
OIICHOYHBIX CPEJCTB VIS TIPOBEACHHS MTPOMEKYTOUHON aTTECTAIIMU O0YyJaronIuXxcs o
JTUCITUTUIMHE YCTaHABIUBAET (DOPMBI U TIPOIIETYPHI TEKYIIETr0 KOHTPOJIS yCTIEBAEMOCTH
Y TIPOMEKYTOUHOM aTTeCTAIMK, 00YUYaIOIMUXCS TI0 TUCIIUTIIINHE.

1.IlepeyeHb KOHTPOJMPYEMBIX pPe3yJbTATOB 00y4YeHMs MO JMCUMILVINHE,
00beKThl OLIEHUBAHUS U BHAbl KOHTPOJISI

Cornacao PIIJ] ocBoeHue yueOHOro MaTepuaia JUCHUILIMHBI 3alJIAHUPOBAHO B
TEUeHHe OJHOTO ceMecTtpa (3-To ceMmecTtpa ydeOHoro miaHa). IIpegycMoTpeHbl
ayIUTOpPHBIC JICKIIMOHHBIE U TaOOpaTOPHBIC 3aHATHS, a TAK)KEe caMOCTOsATENbHas paboTa
CTylIeHTOB. B pamMkax ocBoeHUsI y4ueOHOTO Marepuaja JAUCHHUIUIUHBI (HOPMUPYETCS
KOMIIOHEHTBI KOMIETEHIUN 3Hamb, ymems, 61adems, ykazaHnHeie B PIIJ], koTopbie
BBICTYIIAIOT B KAa4€CTBE KOHTPOJIUPYEMBIX pE3YyJIbTaTOB OOyYeHHSI MO JUCIMILINHE
(tabm. 1.1).

KoHTponb ypoBHSI YCBOEHHBIX 3HAaHUW, OCBOEHHBIX YMEHHMI M MPUOOPETEHHBIX
BJIQJICHUII OCYIIECTBISETCS B paMKax TEKYIIEro, PyOeKHOr0 W MIPOMEXYTOUHOI'O
KOHTPOJISI IPU U3YYEHUHN TEOPETHUUECKOTO MaTepualia, cjaye OTYETOB IO J1A0OPATOPHBIM
pabotam u sk3aMeHa. Bujsl KOHTposist cBefieHbI B Tabnuiry 1.1.

Tabmuma 1.1 - [lepeueHb KOHTPOTUPYEMBIX PE3yJIbTATOB O0YUCHHUSI TIO TUCIIUIINHE

Bua konTpoas
Texymmii Py6exublii HTorosblii

TK NK | m3 [ JP | PIP | Dxsamen

KonTpoaunpyemsblie pe3yabTaThl 0CBOECHHS JUCHUTLITHHBI
(BYBmh)

YcBoeHHbIE 3HAHUS

CTPOCHUE METAJIJIOB U CILIABOB,
HEMETAJUIMYECKUX MATEPHAJIOB, UX CBOMCTBA;

+ + + + +

OCHOBHBIE 3aBUCUMOCTH IKCILITYyaTallMOHHBIX
CBOMCTB JieTasiell MallluH U TpUOOpPOB,
MHCTPYMEHTOB OT TEXHOJIOIMYECKHX (haKTOPOB + + + +
TEPMUYECKON U XUMHUKO-TEPMHUUECKON
00paboTKu;

CHOCOOBI TepMUYECKON U 00pabOTKH, METObI
IIPOBEJIEHUS CTPYKTYPHOT'O aHAJIN3a + + + + +
MaTepHaloB;

npaBuia paboThl € HEKTPOHHOM
KOHCTPYKTOPCKO-TEXHOJIOTUIECKOM + +
uHpopmanuei,

OCHOBBI TEXHOJIOTHYECKHUX MPOIIECCOB
MOJIYYCHHUSA MCTAJNIMYCCKUX U
HEMETaJUTMYEeCKUX MaTepuaios, ¢pakropos TII,
BJIUAIOIINX HA 3KOJIOTHIO,

OCHOBBI TEXHHKH 0€30IaCHOCTHU IIpHU pcain3aliin + +




TEXITPOLECCOB ‘ ‘ ‘ ‘ ‘

OcBoeHHbIE YMEHUA

OCYIIECTBISATH ONTHMAJIbHBII BEIOOD
KOHCTPYKIMOHHBIX U UHCTPYMEHTAIIbHBIX
MaTEpUajIoB, B TOM YUCIIE C UCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

aHAIM3UPOBATh KOHCTPYKTOPCKYIO
JTOKYMEHTAIMIO Ha JAETaIH MAaIlIuH U MPUOOPOB,
Ha UHCTPYMCHTHLI, IIOABCPracMbIC TUIIOBBIM + + +
TEXHOJIOTHYECKHM IPOLIECCaM TEPMHUYCCKON U
XHUMHKO-TEPMHUYECKON 00pabOTKH;

IIPOU3BOJUTH U3MEPCHUA HOKaSaTeJ'Ief/'I,

XapaKTEePU3YIONINX IKCIUTyaTallMOHHBIE + + +
CBOWCTBA JIeTajJel U UHCTPYMEHTOB;

MIPOM3BOIUTH CTPYKTYPHBIN aHAJIN3 MAaTEPUAJIOB; + + +
MIPUMEHSITh MIPUKIIaTHBIC MPOrpaMMHBIE

CpeacTBa  AJs  MOJAEIMPOBAHUSA  YCIIOBUM + + +

OKCILTyaTallun JeTaneu u HHCTPYMCHTA

penats CTaHIapTHBIE MPOPEeCCHOHATBHBIE
3a7auu ¢ yueToM 3PPEeKTHBHOCTH U + + +
0€30IacHOCTH TEXHOJIOTHYECKHX ITPOIIECCOB

IIpuoOpereHHble BJAJCHUSs

HU3YyUCHUA TECXHHYICCKOMN AOKYMCHTAIMKU Ha
o6pa6aTLIBaeMy}0 ACTaJlb, THCTPYMCHT,

ONTHMAJIBHOIO BEIOOPA METAININYECKUX U
HEMETAJUIMYECKUX MATEPUAIIOB JJIs JeTanci + + + +
MalIiH, IpUOOPOB U HHCTPYMEHTA;

BbIOOpa c110co6a TEPMUYECKOI M XMMHKO-

TEPMHUECKON 00padOTKY; * * ¥
IIPOBEJIEHUE KOHTPOJIS PE3YIbTATOB TUIIOBBIX

PEKUMOB TEPMUYECKON U XUMUKO-TEPMUYECKOU + + +
00paboTKu;

YCTaHOBJICHUS TpeOoBaHUI K

OKCITyaTallAOHHBIM  CBOMCTBAaM Ha OCHOBE + + +
MOJIETTUPOBAHUS YCIOBHH dKCILTyaTalllu.

000CHOBaHUS BBIOOpa TE€XHOJIOTMYECKHUX

MPOLIECCOB € Yy4eTOM HX A(PPEKTUBHOCTH U + + + +
HKOJIOTUYECKOI 6€301MacHOCTH

IIpumeuanue:

TK — Tekymuii KOHTPOJIb B (hOpME KOHTPOIBbHOM pabOThl (KOHTPOJIb 3HAHUH 110 TEME);

[1K — npomexyTO4HbII KOHTPOJIb B (JOPME KOHTPOJIBHON pabOThI (KOHTPOJIb 3HAHUH TI0 TEME);
[13 — BeIMoNIHEHNE TPAaKTUYECKUX PabOT (OLIEHKa YMEHUI);

JIP — BeInoHEeHHE 1a00paTOPHBIX padOT C MOATOTOBKOM OTYETA (OLIEHKA BIIa/ICHU);

PI'P — pacuetHo-rpaduueckue paboThl (OLIEHKA YMEHUH U BIaJeHUN).

HToroBoii OIIEHKOM JOCTHKEHUS PE3yIbTaTOB 00YUECHHUS 110 AUCHUIUIMHE SIBISIETCA
IIPOMEXYTOUYHAsI aTTeCTaluus B BHUAE JK3aMEHA, MPOBOAMMAsA C Y4YETOM pE3YyJIbTAaTOB
TEKYIIETO U PyOEKHOrO KOHTPOJIA.

2. Buapl KOHTPOJIsl, TUIIOBbIEe KOHTPOJIbHbIE 3aJaHUs M LIKAJIbI OLleHUBAHUS
pe3yJbTATOB 00y4YeHMSsI
Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET 1IeJIbI0 00ecneueHne MaKCUMaJIbHOM
3¢ (deKTUBHOCTH y4eOHOro mpolecca, YIpaBiIeHHE MpPoIeccoM (OpMHUPOBAHUS



3aJlaHHbIX ~KOMIETEHIIMH oOydaeMblX, TMOBBIIIEHUE MOTHBAlMU K ydebe u
npeAyCcMaTpUBaeT OLICHMBAHHME XOJIa OCBOEHUSA IUCHUIUIMHBL. B cOOTBETCTBUU C
[TonoxeHneEM O MPOBEICHUM TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH M IPOMEXYTOYHOMN
aTTecTaluy oOy4aronuxcs o 00pa3zoBaTEIbHBIM MPOTPaMMaM BBICIIIET0 00pa30BaHuUs
— mporpamMMmaMm OakamaBpuaTra, creruaiuTtera W maructparypel B [THUITY
OPEAYCMOTPEHBl  CIEAYIOIIME BHUJAbI M MEPUOAUYHOCTh TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH O0YUaAIOIUXCS:

- BXOJHOM KOHTPOJb, IIPOBEPKA HMCXOJHOTO YPOBHS MOATOTOBIEHHOCTH
00y4aeMoro u €ro COOTBETCTBHS MPEABSBISIEMBIM TPEOOBAHUAM JJI1 U3YUEHUS JaHHOU
JTVCLUILIVHBIL,

- TEKyIIHd KOHTPOJb YCBOECHHUS Marepuana (ypoBHS OCBOEHHS KOMIIOHEHTa
«3HaTh» 3aJaHHBIX KOMIICTCHI[MN) Ha KaXXJOM TPYNIOBOM 3aHSTHUU MU KOHTPOJIb
ITOCEMAEMOCTH JIEKITUOHHBIX 3aHATHH;

- MPOMEXYTOUYHBIH M PYOEKHBIH KOHTPOJIb OCBOCHHS 00Yy4aeMBIMH OTICIIbHBIX
KOMITOHEHTOB «3HAaTbh)», «yMETh» 3aJJlaHHbIX KOMIIETCHIIUN IIyTEM KOMIIBIOTEPHOTO WJIU
0JIaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJIBHBIX  PabOT
(MHAMBUAYAJIBHBIX IOMAITHUX 3aJaHui), 3alIUTHl OTYETOB IO JIAOOPATOPHBIM padoTam,
pedeparos, 3cce U T.1.

PyOexHblii KOHTPOJIb MO JTUCHUUIUIMHE MPOBOJUTCS Ha CIEAYIOIIEH HEeJele Mocie
MPOXOXKACHUS MOAYJISI JUCUUAIUIMHBI, a MPOMEXYTOUHBIM — BO BpEMS KaXJI0rO
KOHTPOJIBHOTO MEPONPUSATHS BHYTPH MOAYJICU TUCUIUTUINHBI;

- MEKCECCUOHHAsl aTTECTalrs, €IUHOBPEMEHHOE ITOJABEICHHUE HWTOTOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJTHOTO pa3a B CEMECTP IO BCEM JUCLHUIUIMHAM JUIS KaKJIOTO
HarpaBJICHUS TOATOTOBKH (CIENUAIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUU.

2.1. Tekymmuii KOHTPOJb YCBOEGHUSI MaTepHaJia

Texyuuii KOHTpPOJb YCBOGHUS MaTepuasia B ¢opMe coOeceoBaHUS WU
BBIOOPOYHOIO TEOPETUYECKOTO OINpOca CTYACHTOB MPOBOJIUTCS MO KaXKIOW TEMe.
PesynbraTsl 0 4-0ayuIbHOM IIKaJIe OIICHUBAHUS 3aHOCSTCS B KHUKKY MPENOaBaTes U
YUYUTBHIBAIOTCSI B BHUAE HHTETPAJIbHOW OLIEHKH IPU TPOBEICHUH MPOMEKYTOUHON
aTTeCTalu.

2.2. PyGe:xHblil KOHTPOJIb

PyOexxHbIil KOHTPOJb JUIsl KOMIUIEKCHOTO OLIEHUBAHMSI YCBOEHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NMPUOOPETEHHBbIX BiageHuit (Tadmn. 1.1) mpoBoautcs B (opme
3alUThl 1a00paTOpHBIX padOT M PYOEKHBIX KOHTPOJIBHBIX palOoT (Mociie W3y4YeHUs
Ka)XJI0TO MOAYJISI yueOHOM JUCIIUTUIMHBI).

2.2.1. 3amuTra JJabopaToOpHbIX padoT

Tembl 1abopaTopHbIX padoT npuBeaeHs! B PIT/I.

3amura nabopaTopHOil pabOTHI MPOBOIUTCS WHIUBUAYATHHO KAXKIBIM CTYICHTOM

WJIM TPYIIION CTYyJAeHTOB. THIIOBBIE IIKaJla M KPUTEPUU OIICHKU TPHUBEACHBI B OOIIEH
gactu ®OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

2.2.2. Py0OesxkHble KOHTPOJIbHBIE Pa00ThI (TECTUPOBAHUE)

Cormacuo PIIJ[ 3ammanupoBano 4  pyOexkHble KOHTpPOJIbHbIE — pPabOThI

(trectupoBanue) (T/KP) mocie ocBoeHUs CTyeHTaMu y4eOHbBIX MOTYJICH MUCIIUILTAHBI.
ITepBrie aBe T/KP mo monmymo 1 «CTpoeHue U CBOMCTBA MaTepHaloOB», TPEThs H



yeTtBepTast KP — no monynio 2 «KOHCTpYyKIIMOHHBIE MaTEpPUAIIBD.
TemaTuka KOHTPOJIBHBIX PadOT:
Mooynw 1
1. Tunsl cBsi3U B KpUCTAJLIE.
2. JIuneliHble HECOBEPIIEHCTBA KPUCTAJUTMUECKOTO cTpoeHus. Kak oHu
BJIUSIIOT Ha CBOMCTBA METAJIJIOB U CILJIABOB
3. MeTo/pI oTydeHus TUTHIX MaTEPHUAJIOB.
4. B yem paznuune Mexay YIpyroi v IiacTU4eckoi aedopmarueii?
Mexnay XpylKUM U BSI3KUM pa3pyLIeHUEM?
5. OcHOBHBIE apaMETPbl KPUCTAIIU3ALINH.
6. lnarpaMMbl COCTOSTHUI
Mooyns 2
7. BnusiHue yriiepoja Ha CBOKMCTBA CTaJIH.
8.CTpyKTypa U CBOICTBA YyT'yHa.
9. Knaccudukanusi 1 MapKUpOBKa JIETUPOBAHHBIX CTaJICH.
10. lehopMupyemMble amtOMUHUEBBIE CILIABbI, HE YIIPOUHSEMbIE
TEPMUYECKOI 00pabOTKOM.

2.3. IIpomexyTouHasi arrecTanus (MTOrOBbIA KOHTPOJIb)

Jlomyck K MpPOMEXYTOUYHOM aTTECTAallMUd OCYIIECTBISIETCS IO pe3yabTaram
TEKyLIEro U pyOeXHOTO KOHTPOJsS. YCIOBUAMM JOIYCKa SIBISIOTCA yCHEIIHas chadya
BCEX JIaDOPATOPHBIX PadOT M MOJOKUTEIbHAS MHTErpajibHas OLEHKa IO pe3yJibTaTam
TEKYLIEro U pyOexKHOTr0 KOHTPOJIS.

[IpomexyTtounas arrecrauus, conacHo PIIJ[, mpoBonuTcs B BHIE 3K3ameHa 1O
JUCLUIUIMHE YCTHO 1Mo Oumieram. buier comepxut Teopernyeckue Bonpocskl (TB) ms
MPOBEPKHU YCBOCHHBIX 3HAHWM, npakTudeckue 3ananus (113) st mpoBepku 0CBOEHHBIX
ymeHul u KomruiekcHble 3amanus (K3) mynsg KoHTposist ypoBHS MPHOOPETEHHBIX
BJIaJICHUM BCEX 3asIBJICHHBIX KOMIIETEHLIUH.

buner ¢dopmupyercss TakuMm o0pa3oMm, 4YTOObBI B HEro IMOMajId BOIPOCH U
MPaKTUYECKUE 3a/JaHMs, KOHTPOJIUPYIOUIME YPOBEHb CGHOPMHPOBAHHOCTH BCEX
3asBICHHBIX KomrereHiuid. Popma Ounera mpenacraBieHa B obmel vactu DOC
o0pa3oBaTeIbHON MPOTPaMMBI.

2.3.1. TunoBbie BONPOCHI M 3aJaHUSA /ISl IK3aAMEHA 0 JUCHHUILIJIMHE

TunoBbie BONPOCHI 1JIsI KOHTPOJISI YCBOEHHBIX 3HAHUM:

1) Knaccudukanus KOHCTPYKIMOHHBIX METAUTMYECKUX MATEPHUAIIOB MO PA3JIMYHBIM
MpU3HAKaM.
2) Kpucraniamueckoe CTpoeHUE METAIIOB. THIBI KPUCTATUIMYECKON PEIIETKH.
3) Ctpoenue peabHbIX KpUCTAIIOB. J[e(heKThl KpUCTATITMYECKON PEIIETKY.
4) Ilporecc KpUCTAITU3ALMH U POCTA 3EPEH.
5) CTpykTypa ciuTKa.
6) [Inactuueckas nedopmarusi METAIIIOB.
7) IByXKOMITOHEHTHAs JuarpaMMa COCTOSHUSI HEOTPaHUYEHHBIX TBEPABIX PACTBOPOB.
8) 3aBUCHMOCTb CBOMCTB CILIaBOB OT UX ()a30BOI'0 COCTaBA U CTAPEHHUS.
9) marpamma coctostaus Fe-C.
TunoBble BONPOCHI M MPAKTHYECKHE 3aJaHHUS JJIs1 KOHTPOJS OCBOEHHBIX



YMEHHii:

1) Kakue THIIBI KPHCTAUTMYECKUX PELICTOK BCTpedaroTcs y MeTayuioB? [lapamerpsl
ATUX PEIIETOK.

2) CTpocHHUE CITUTKA: U3 KAKUX 30H COCTOMT, YCIIOBUS 00pa30BaHUs KaXK0W 30HBI.

3) Ilouemy Ha KpHUBOW OXJAXKICHHS META/UIOB TMPH KPUCTAJUIM3ALUU 00pa3yeTcs
rOpU30HTaJIbHAs TUIoMaaKa?

4) OObscHUTE M3MEHEHHE CTPYKTYPbl M CBOMCTB JAe()OpPMHpPOBAHHOIO MeETalljia IMpH
Harpese.

5) Jlebopmupyemble alrOMHHHEBBIC CIUIABBI: Ha mpuMepe IypamtoMuHoB. CocTas,
MPUHIINI YIIPOYHEHUS, TePMOOOpabOTKa, CTPYKTYpa, IPUMEHEHHUE.

TunoBbie KOMILIEKCHBIE 3aJaAHUA JJI KOHTPOJIS NPHOOpEeTeHHbIX BJIAACHHIA:
1) HauepTtuTe uarpaMMmy COCTOSHHS JUIsl cliydas oOOpa30BaHUS yCTONYHMBOTO
XUMHUYECKOTO COEAUHEHUS. YKAXKHUTE CTPYKTYPHBIE COCTABIISIIOLIME BO BCEX OOJIACTAX
3TOW JuarpaMMbl M OIUIIUTE CTPOEHUE TUIHUYHBIX CIUIABOB Pa3JIMYHOIO COCTaBa,
BCTPEYAIOLIUXCS B 3TON CUCTEME.

2) Tlonockl cBHWHIIA OBUTM TIPOKAaTaHbl NMPU KOMHATHOM TeMIiepaType ¢ pa3udHON
crenenpto obxatus: 10, 20, 40, 60%. Ilocne mpokaTku TBEPAOCTh BCEX JHUCTOB
oKazajgachb NpPAaKTUUYECKH Heu3MeHHoW. OObsicHUTE, MoueMy He HaOIogaeTCs
yIIPpOUYHEHUE CBUHIA Npu JedopManuu B ITHX ychoBusax. Kakumu mnporeccamu
CONMPOBOXKAAETCS 1epopMUpOBaHe CBUHIA IIPU KOMHATHOW TeMIiepaType?

llonnviti nepeuens meopemuyeckux 60NpPoOCO8 U NPAKMUYECKUX 3a0anuil 6 gopme
VMBEPIHCOEHHO20 KOMNIIEKMA IK3AMEHAYUOHHBIX OUNEmOo8 XPaHumcs Ha 8bINYCKaroujeu
Kagheope.

2.3.2. IIkaybl OICHUBAHUSA Pe3yJbTATOB 00y4YeHHMs HA IK3aMeHe

OueHka pe3ynbTaToB OOyYEHHMsS MO JUCUUIUIMHE B  (opMe  ypOBHA
c(hOpMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, YMemb, 61a0enb 3asiBICHHBIX KOMIETEHIUI
NPOBOAMUTCA MO 4-X OayUIbHOM ILIKaje OLIEHWBAHUSA IYTEM BBIOOPOYHOTO KOHTPOJI BO
BpeMs 3K3aMEHa.

TunoBble 1mIKajga M KPUTEPUH OLEHKU pE3ylbTaToB OOydeHUs Ipu claude
9K3aMEHa JJisi KOMIIOHEHTOB 3Hamb, yMemb U 61adems TPHUBEIEHbl B OOIIEH 4YacTu
DOC ob6pazoBarenbHON TPOrPAMMBI.

3. Kpurepuun ouneHuBaHusi YpPOBHSA C(HOPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH Uil

3.1. OueHka ypoBHsi ¢cGOPMHPOBAHHOCTH KOMIIOHEHTOB KOMITIETEHIU

[Ipu ouenke ypoBHsI COPMHUPOBAHHOCTH KOMIETEHIIMN B paMKax BbIOOPOYHOTO
KOHTPOJII TPU DK3aMEHE CUMTAETCS, 4YTO NONYYEHHAs OYEeHKA 3d KOMHOHEHM
nposepsieMou 8 Ouleme KOMHemMeHyuu o0bodwaemcs HaA COOMBEMCMEYIOWUL
KOMNOHEeHm 6ceX KOMHemeHYul, @QopmMupyemvlx 6 pamkKax OAaHHOU Y4eOHOU
OUCYUNTIUHDL.

TumoBble KpuTepuM M IIKAJIbl OLIEHUBAHMUS YPOBHS C(HOPMHPOBAHHOCTH
KOMITOHEHTOB KOMIIETEHITMN mnpuBeneHsl B ob6mieit yactu POC oOpaszoBaTenbHOU
MIPOTPaMMBL.

3.2. Onenka ypoBHsi C)OPMUPOBAHHOCTH KOMIETEHIUH

OO6mrast oreHka ypoBHS C(HOPMUPOBAHHOCTH BCEX KOMIECTCHIIMN MPOBOIUTCS
IIyTEM AarperupoBaHMs OLIEHOK, MOJYYEHHBIX CTYIAEHTOM 33 KaXKJbli KOMIIOHEHT
bopMHUpYEMBIX KOMIETEHIUH, C Y4YETOM pE3yJbTaTOB TEKYIIET0 M PYyOEKHOTO



KOHTPOJII B BUJE MHTETPAIIbHOM OLIEHKH MO 4-X OamibHON 1kaine. Bece pesynbratrsl
KOHTPOJISL 3aHOCSITCS. B OLICHOYHBIN JINCT U 3aIOJHAIOTCA IPENoJaBaTeeM 110 UTOraM
IPOMEKYTOYHOM aTTECTALMH.

®dopma OLICHOYHOI'O JIMCTAa W TPEOOBaHUS K €ro 3alOJIHEHUIO INPUBEICHBI B
obmeit yactu ®OC 06pazoBaTeIbLHON MPOTPAMMBI.

IIpu ¢dopMupoBaHUM HUTOTOBOM OLEHKH IMPOMEKYTOUHOM aTrTecTallud B BHJE
9K3aMEHa HCIIONb3YIOTCSl TUIIOBBIE KPHUTEpUH, NpuUBeAeHHbIE B 00meil yactu POC
00pa3oBaTebHON MPOTrPaMMBI.



[Tpunoxenue 1.
IIpuMepsbl HHANBUAYATBHBIX KOMILIEKCHBIX 3aJaHUI

1. ,HI/IanaMMa COCTOSAHUA CILIaBOB € OTCYTCTBUEM PACTBOPUMOCTH KOMIIOHCHTOB B TBEPAOM
COCTOSIHUU. Y KaXUTE JIMHUH JIMKBUAYC U COJINAYC. BBI‘-IepTI/ITB KPHUBBIC OXJTIAXKIACHUA TUITUYHBIX
CIIJIaBOB |, Il. Yka3aTb Kakue IIPOUECCHI ITPOUCXOAAT U ITPOIIUCATH ITPABUIIO (1)33 JUIA KAKI0ro ydacTka.
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2. Yto Takoe ropsuas miactudeckas aedopmanusn? Kakue mpouecchl MPOUCXOIAT MPH ATOM?
Onwummre XapakTep H3MEHEHUS! CTPYKTYPBI U CBOMCTB.

3. BeuepTuTh quarpamMmy <«IIMHK-OJOBO». YKa3aThb JMHHUU JMKBUAYCAa M CONUIYyCa, a TaKkKe
CTpYKTYpHO-(ha30BbIii cocTaB obOmacteir. [lns cruaBa, conmepxkamero 40 % Zn, MOCTPOUTHh KPUBBIE
OXJIAXJIEHUSI M OIHUCaTh MPOUCXOJALIME MpH O3TOM ImpeBpamieHus. OnpenenauTbs COOTHOLIEHUE
CTPYKTYpHBIX cocTaBistomux npu temneparype 300 rpaa.C. Jlnsa crmasa, coaepxariero 85.1 % Zn,
MOCTPOUTHh KPUBBIE OXJAXKICHUS W ONMUCATh MPOUCXOASAIIME MPH 3TOM IpeBpaieHus. OnpenenuTtsb
COOTHOIIEHHE CTPYKTYPHBIX COCTaBIIsAIOMUX 1pH Temreparype 150 rpan.C

4. Ha nuarpamMMme COCTOSTHHS KeJle30-KapOu Keje3a yKakKuTe CTPYKTYPHBIE COCTABISIOIINE
BO BCEX OOJIACTSX AMarpaMMbl, ONUINUTE TPEBPAIICHUS M TOCTPOWTE KPHUBYIO OXJIAXKIEHHS (C
pUMEHEeHHeM IpaBuia ¢a3) ais cruiasa, cogepxariero 0,35 C. KakoBa cTpykTypa 3TOro crjiaBa npu

KOMHATHOW TeMIIepaType M KaK TaKoi CIIaB Ha3bIBACTCS ?
D
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5. TMonp3ysack AUarpaMMoil ’ejne30 - [EMEHTHT, YKa3aTh MPUHIMIIEI BHIOOpA TEMIIEpaTyp st
MTOJTHOTO W HEMOJIHOTO OT)KWTA, 3aKaJKU U HOPMaJIU3alUK CTajlei. YKa3aTh XUM. COCTaB U CTPYKTYpYy
MOCIIE TPEUIOKCHHBIX BHIOB TEPMOOOPAOOTKI

BapuanTbl 3a1aHuii:

No BapuanTa Mapka ctanu | Ne BapuanTa Mapka cranu
1 BCr3cn 12 BCr5mc
2 40X 13 38XTH

3 A40I" 14 X15

4 15XCH/] 15 Cranb 45
5 A20 16 S50XDA
6 20XH 17 Cranb 60
7 Crainb 35 18 70C3A

8 30XT°C 19 9XC

9 45XH2M®DA | 20 X12M®D
10 25XI'T 21 Crans10
11 P9M4KS 22 25X13H2

[Tpunoxenue 2.

IIpumep TecTOBOrO 3aJaHUS

No Bonpoc Bapuanmut omeemos
1. | SIBneHue, mpyu KOTOPOM BEIIECTBA, COCTOSIINE U3 OAHOTO M Toro | 1.AmnmoTtporuei
JKE DJIEMEHTa, IMEIOT pa3Hble CBOWCTBA, HA3bIBACTCS: 2 Kpucrannusannen
3.CaBoM
2. | BemecTtBo, B cocTaB KOTOPOT0 BXOJAT [BA I HECKOJIBKO 1.Meramiom
KOMIIOHCHTOB, Ha3bIBACTCH: 2.CrnaBoM
3.Kpucranmndeckoi penieTkoi
3. | Bec oHOr0 KyOMUYECKOr0 CAaHTUMETPA METa/lIa B TpaMMax, 1.Y nenbHBIM BECOM
Ha3bIBAETCS: 2.TennoeMKoCTbIO
3.TensoBoe (TepMUYECKOE) pacIIUpEeHHe
4. | CriocoOHOCTh METANJIOB YBEIMUUBATh CBOM Pa3MepH! IIPU 1.TennoeMKoCTbIO
HarpeBaHUH, Ha3bIBACTCS: 2.I1naBneHueM
3 TemtoBoe (TEpMUYECKOE) PACIINPEHHE
5. | Kakoro meramna yaensHbIH Bec Oonpmie? 1.CBunIa
2. Keneza
3.0m0Ba
6. | CrtiocoOHOCTH METaJUIOB IPOTUBOCTOSITH Pa3pyLIaonieMy 1.KucnorocroiikocTsio
JIEWCTBHIO KMCIIOPO/Ia BO BPEMs HarpeBa, Ha3bIBaCTCs: 2.XapocToiKoCThIO
3.2KapornpoyHocThIo
7. | SIBieHue pa3pyuIeHUs METAIUIOB IO JCHCTBUEM OKPYKaIOIICH 1.2KapocroiikocTbto
Cpebl, Ha3bIBACTCS: 2.KaponpouHoCcTbIO
3.Koppo3zueii
8. | MexaHuuecKHe CBOICTBA METAIIJIOB 3TO: 1.K#c10TOCTORKOCTE M )KapOCTOMKOCTD
2.2KaponpodHOCTh U IUNTACTHIHOCTD
3.TenynoeMKOCTh U IJIaBJICHUE

Ol1eHKa TECTOB
“27- menee 50%
“37- 50%-65%
“4”- 65%-85%
“57- 85%-100%

HpHMep TECTAa «HBeTHbIe METAJJIbI, HEMETAJUVIMYECCKUE MAaTEPUATIBD>
_1. CutymuHbI - 3T0

* 1) crIaBBI AMIOMUHUS | 2) CIIaBBI MATHUS : 3) crumaBbl Meau | 4) ciiaBel TUTaHA

2. Kakas n3 6poH3 cogepxut 5% o0s10Ba, 6% nunka, 5% ceunna u 84% mean?

1) BpOLIC5-6-5 ' 2) BpOLIC5-5-6 - 3) BpOL[®5-6-5  4) Bp8405116




) 3. HamoJiHUTE 1M BBOISAT B COCTAB PE3UH NJ4...

. 1) popmupoBaHMs ceTUATOIH
| CTPYKTYpBI

CTapeHust

2) 3aMejyIeHus nporecca

3) obneruenus mporecca
nepepabOTKA pe3MHOBOI
CMecH

4) NOBBIILIEHNS TIPOYHOCTH,
H3HOCOCTOMKOCTH, CHHKCHUS
CTOUMOCTH

4. K TepMOpeaKkTHBHBIM NOJIMMePaM OTHOCHTCSI...

. 1) nommoTHNEH

2) heromoGopMabae-THIHAS CMOJIA

: 3) monmMcTHpON

. 4) NONMBHHWI-XJIOPHUT

5. MarHuTHbIe MaTepHuaJbl, CNoCOOHbIE JIerKO HAMATHUYMBAThHCSI IPHA NMPUTO0KEHUH IEKTPUIECKOT0 MOJIA U
PasMarHn4uBaTLCH NPU CHATHHU, HA3bIBAIOTCHl...

- 1) AMDIEKTpPUKAME

. 2) IpOBOJHUKAMHU

. 3) MarHUTOMATKHMHU

. 4) HeMarHUTHBIMU

6. HazBanme n xummnueckuii cocraB cmiasa mapku JIK80-3:

1) nureitnpiit
AJFOMHUHUCBBIH CILIAB,;
coaepxut mpumepHo 80 %
amromunus. 17 % menu u 3
% KpeMHus

2) nurteiiHas 3BTEKTOMTHAS
CTallb; COACPKUT MPUMEPHO
0.8 % yrnepona u 3 %
KoOanbTa

3) naTyHb; COMEPKHUT
npumepso 80 % menu. 17
% 1mHKa U 3 % KpeMHUS

4) naTyHb; COACPIKUT
npumepno 80 % uuaka. 3 %
KaJIMUsl, OCTaJIbHOE -Me/Ib

7. Ilpu JierupoBaHMU AJTIOMUHMS €ro 3J1eKTPONPOBOAHOCTb...

1) m3menseTCs
HEMOHOTOHHO

2) yMEHbIAeTCs

3) He u3MenHseTCs

4) yBenmuuuBaeTCs

8. Kakoii maTepuaJ cienyer HCIOJIB30BATH AJ 00LIMBKHU CAMOJIETOB:

1) natyss

2) yraepoauncTas crallb

3) nypanoMuH

4) crurymMuH

9. Ctaduaun3aropbl (AHTHOKCUAAHTHI) BBOAAT B COCTAB Pe3HH I ...

1) 3amemeHus nporiecca
CTapeHHs

2) ¢popMuUpoOBaHHs ceTIATON
CTPYKTYPBHI

3) HOBBIIICHHS
SIIACTHIHOCTH U
MOPO30CTOMKOCTH

4) obnerdeHus mporecca
nepepabOTKU PE3UHOBOM
cMecH

10. I[.]'[ﬂ HM3IroTOBJICHHUSA NMOJUIUITHUKOB CKOJIBKCHHUS MOKHO UCII0JIB30BaThb...

1) BuHHUIITACT

2) ¢ropormnacr-4

3) yaapomnpouHsbIii
TIOJIUCTHPOIT

4) MOJMAITUIICH

11. OcHoBHbBIE NMpENMYIIECTBA TUTAHOBLIX CIUIABOB:

1) BBICOKHE IIPOYHOCTH U
yIapHas BI3KOCTb.

2) BBICOKast
XJ1aJ0CTOMKOCTb,
XOpOoIIue
aHTH(PUKITOHHEIC
CBOMCTBA.

3) BBICOKAsI MIACTHYHOCTD
U XOporast
obOpabaTbiBaeMOCTh
pe3aHueM.

4) BbICOKas yAeIbHas
[IPOYHOCTb U KOPPO3UiiHas
CTOMKOCTB.

12. Kakas 3ak/j104uTe/IbHAS ONepauus TepMU4ecKoil 00padoTku cooldmaer cmasy /(16 MakcumMaibHYI0

MPOYHOCTh:

1) 3akanka

2) HU3KHUH OTIYCK

3) ecTecTBEHHOE CTapeHne

4)
perI/ICTaJ'IJ'II/ISaIII/IOHHHﬁ
OTXHUI'

13. IoaunponueH, MOJUCTHPOJ OTHOCHAT K:
- 1) TepMOIUIACTUYHBIM ITACTMACCAM

. 2) TepMOPEaKTHBHBIM TLTACTMACCAM




Kageopa
«Mexanuka KOMRO3UYUOHHBIX MAMEPUANO8 U

MunnCcTepCcTBO HAYKH U BEICIIETO 00pa3oBanus PO KoncmpyKuuu
OI'AOY BO «IlepMmckuit HaIMOHATBHBIN
HCCIIEIOBATEIbCKUNA OJIUTEXHUYECKUN Hucyunauna
yausepcuter» ([THUITY) Oouee mamepuanoseoenue

BUJIET Ne 1

1. Ctpoenue peanbHBIX KpUCTALIOB. J{e(heKThl KPHCTAIUINIECKON PEIICTKH.
2. JluarpaMma COCTOSIHUSI CIUIABOB C HEOIPAHMYEHHOM PAaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHUH. YKQKHUTE JIMHUU JIMKBUIYC U COJUIYC. BHIUEPTUTh KPHBBIC OXJIAXKICHUS THITUYHBIX CILIABOB
1 u 2. Yka3aTh Kakue MpoLecChl IPOUCXOAAT U IPOMKCATh MPaBWiIo (a3 Ul KaKA0ro y4acTKa.
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