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1 BBenenue

Pabouas nporpamMMa u (OHJ OIEHOYHBIX CPEACTB IUCIMILIMHBI «MaTepruanoBeIeHUE)
COCTaBJIEHBl B COOTBETCTBUU C TPeOOBaHUAMM (eAepaIbHOIO rOCy1apCTBEHHOIO 00pa3oBaTelb-
HOTO CTaHAApTa, YTBEPKAEHHOTrO npukazoM Munobpuayku Poccuiickoit @enepaiuul , 1 OCHOB-
HOW mpodeccHOoHaIbHON 00pa3oBaTeIbHOM MPOrpaMMbl MOArOTOBKM «TeXHOJIOrHs MalluHO-
CTPOEHUS» 110 HaIlpaBJIEHUIO OAroTOBKH «15.03.01 MammuHocTpoeHue.

3ajauu  AMCLUM- | - U3YUYUTh ATOMHO-KPUCTAIIIMYECKOE CTPOEHHE MAaTEPHUAJIOB;

IIJIUHBI - 03HAaKOMUTb C BUJAMHU U KJIacCUPHUKAIMEN MaTepHuasoB;

- OCBOUTH OCHOBHBIE METO/IbI HCCIIEOBAHUS CTPYKTYPBI U CBOMCTB
MaTepuaos;

- JaTh HAaBBIKHM BbIOOpA HEOOXOIUMBIN MaTepual JJIsl peIeHus
npodeCCHOHATIBHBIX 3a]a4;

OcHosuble pazne- | CTpoeHHe U CBOIiCTBa MaTepHaI0B: ATOMHO-KPUCTAUIMYECKOE CTPOE-
asl / Tembl auc- | HuUe, CBoiicTBa MarepuanoB, MakpoaHanus, CriocoObl OnpeesieHUs] Mexa-
OHUITIIMHBI HUYECKHX CBOMCTB METAJIOB U CIIJIaBOB, I[e(beKTI)I ATOMHOTI'O CTPOCHUA
Juarpammsbl cocTosiHusi: buHapHble cuctemsl, JluarpaMma cocTosiHUS cH-
crembl "Kenezo-yrnepox", OCHOBBI TeopuM KpucTtamausauuu, Ilocrpoenue
JMarpaMM COCTOSTHUS

Tepmuueckasi 00padoTka cTaseil U crIaBoB: Teopus TepMUYECKON 00-
paloTKH, BUbI TepMHUUECKOl 00paboTku, Kitaccudukanus BugoB Tepmuye-
ckoii 00paboTku, OCHOBHBIE MPEBPAIICHUS TIPU TEPMOOOPAOOTKE CTAIIH,
IToBepxHOCTHAas 3aKaika cTajiu, XUMUKO-TepMUUecKas 00paboTka cTanu
LBeTHbIe MeTa/UIbI M cIIaBbl: Knaccugukanus, coctaB, CTpoeHHE, CBOM-
CTBa, 00JIACTh MPUMEHEHUS] OCHOBHBIX KOHCTPYKIIMOHHBIX MaTepHaJIOB,
Mapxkuposka, OnpeneneHue coctaBa i KOJIHYECTBEHHOTO COOTHOLIEHUS (a3
B CIJIaBe, AJTIOMHHUEBBIE CIUIaBbl, Me/lHbIe CIIaBbl, TUTaHOBBIE CILIABHI,
Hemeramueckne matepuansl

2 IlepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTaTaMH 00pa30BaTe/JbHOM POrPaMMbl

ITponiecc u3yyeHus AUCHUILUTUHBI «MarepuanioBeeHne» HampaBieH Ha (pOpMHpPOBaHUE
cienyromux kommnereHuui B coorBercTBuu ¢ ®I'OC BO u ocHOBHONM 00pa3oBaTenbHOM Mpo-
rpammoit (tabnuna 1):

Tabnuna 1 — KoMmnereHIum 1 iiaHupyeMble pe3yibTaTbl 00yUeHHUsI 110 IPAKTHKE

Kon v HanMeHOBaHME KOM- WNHauKkaTopbl TOCTHKEHUS IInanupyemsble pe3ynbTaThl
MeTeHINH o0yueHus 0 TUCIUIIINHE
[IK-17. Ymenue BbiOupats | [1K-17.1. 3HaeT coCTaB, CTPYKTYpPY, CBOM-

OCHOBHBIE U BCIIOMOTaTElb- | 3HAET COBPEMEHHBIE TEXHOJIO- | CTBa W IIPUMEHEHHE MarepHa-
Hbl€ MaTepHalibl U CHOCOObI | TMU CBapKH M UX IMPUMEHEHUE; | JIOB; BUJIbI TEPMUUYECKOM, XUMHU-
peanu3ali OCHOBHBIX TE€X- | OCHOBHOE M BCIIOMOTATENbHOE | KO-TEPMHUYECKOH OOpabOTKU H
HOJIOTHUYECKHUX MIPOIIECCOB CBapOYHOE 000py/0BaHUE; | TOBEPXHOCTHOIO  YIPOYHEHHUS
U TPHUMEHATH IPOTPECCUB- | COCTAB, JieTallell; METO/bI ONpEAEIICHUs




HBIC MCTObI 3KCIUTyaTallun
TEXHOJIOTHYECKOTO  000py-
A0BaHUA NIpU HU3TOTOBJICHUH
U3JICNTUI MallTHHOCTPOCHUS

CTPYKTYpYy, CBOMCTBA U IIPH-
MEHEHHE OCHOBHBIX M BCIIO-
MOTaTeJIbHBIX CBAPOUYHBIX Ma-
TEepHaJIOB, HOPMATUBBI PACXO-
Jla CBapUBAEMBbIX U CBAPOUYHBIX
MaTepUasos;

[1K-17.2.

YMeer BBIOMpATh CIOCOOBI
peain3allMi CBapOYHBIX IIPO-
IECCOB;

IPOU3BOJIUTH MOAOOp CBapOU-
HOTO ¥ BCIOMOTaTelbHOTO
000py1I0BaHUS; OCYIIECTBIISATh
no00p CBapOUYHBIX MaTepua-
JIOB; OMpPEICNATh HEOOXO/IH-
MO€ KOJUYECTBO CBapOYHBIX
MaTepUaIoB JIsl
MIPOM3BOJICTBA CBAPHOM KOH-
CTPYKUHUU;

[1K-17.3.

Brnaneer HaBbIkaMu BBIIIOJIHE-
HUSl pacdeToB U OIpeaeTeHUs
ONTUMAJIBHBIX TEXHOJIOIHYe-
CKHUX PEXHMOB M MapamMeTpoB
CBApPKM KOHCTPYKIIMIA;
METOJMKON pacyéra TpyaoeM-
KOCTH TEXHOJIOTHYECKOI0
mpolecca, pacxoja CBapou-
HBIX MAaTEepUalIOB, PEXKUMOB
TEepMUYECKOI 00paboTKH.

[TIK-18. YMeHne npuMeHsTh
METO/Ibl CTAH/IAPTHBIX UCIIBI-
TaHUH MO ompeaeneHuto pu-
3UKO-MEXaHUUECKUX
CBOMCTB M TEXHOJOTHYECKUX
IIOKa3aTeJIel HCIIOIb3YEMBIX
MaTEpUajgoB U TOTOBBIX W3-
TN

I1K-18.1.
3HaeT NpUHLMUIBI paboThl UC-
CJIEIOBATEIbCKOIO  MCIIBITA-

TEIbHOrO0 000pYHOBaHUS; BU-
JIbl U METOIbl Hepaspyllaro-
IIeT0 KOHTPOJIS U

paspylIaIIUX  HUCHBITAHUHI
CBApHBIX COCAUHEHUI
[TK-18.2.

YMeeT BBINOJHATH MPOLETY-
pBI IPOBEJIEHUSI KOHTPOJIS Ka-
YeCTBa CBAPHBIX COEAMHEHMI
ITK-18.3.

Bnaneer HaBbIKaMH IOATO-
TOBKHM 3aKJIIOUCHUN II0 Kade-
CTBY CBapHBIX COCIUHEHUU 110
pe3ynbTaTaM KOHTPOJIs

MEXaHWYECKUX CBOMCTB MarTe-
pHaoB.

Ymeer 000CHOBaHHO BBIOMpAThH
panMoHANBHBIA MaTepuall 3aro-
TOBKH, €r0 CIIOCO0 MOJIy4yeHUs U
00paboTKH, HMCXOasl U3 3aJaH-
HBIX JKCIUTYaTallHOHHBIX TPeOO-
BaHUU K JETAIH.

Biageer meronaMu npoBeneHus
Makpo- ¥ MHUKPOCKOITHYECKOTO
aHaJM3a MaTepuajgoB, HaBbIKa-
MU OIPEICICHHUS CTPYKTYPHI,
CBOWCTB, CIIOCOOOB 00pabOTKU
u 00JlacTH TPUMEHEHHUs CIlia-
BOB I10 JHarpaMMaM COCTOSTHUSI.

3 MecTo AUCHUILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
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Jucuuninuza «MaTepuanoBeeHue» n3ydaercs Ha 2 Kypce, 4 ceMecTpe.

JlucrunianHa BXOIUT B cocTaB Ooka 1 «JluciumiuHbl (MOAYIIN)» U OTHOCHTCS K 0a3o-
BOM YacCTH.

JuctunnunHa «MartepruaaoBeicHUE» B PaMKax BOCIUTATEILHON paOOThI HAmpaBlIeHa HA
dbopMupoBaHUEe Yy 00yUYaONUXCS aKTUBHON TPKIAHCKOW TO3UIINH, YBAKEHUS K MPaBaM M CBO-
0o/laM 4YesoBeKa, 3HAHHS MPABOBBIX OCHOB M 3aKOHOB, BOCITUTAHHWE YYBCTBA OTBETCTBEHHOCTH
NI YMCHI/HI apFYMCHTI/IpOBaTB, CaMOCTOATCIIbBHO MBICJIIUTD, pa3BI/IBaeT TBOp‘ICCTBO, HpO(beCCI/IO-
HaJbHBIC YMEHHUS WJIM TBOPUYECKH PA3BUTOM JIMYHOCTH, CUCTEMBl OCO3HAHHBIX 3HAHHM, OTBET-
CTBCHHOCTH 3a BBIITIOJIHCHUEC y‘-IGGHO-HpOI/I3BO,[[CTBeHHbIX SaﬂaHI/Iﬁ nuT.O.

4 O0beM AUCHMILVINHBI (MOYJI51) B 3a4€THBIX eJUHULAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX YacoB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcsi ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAITEJbHYI0 padoTy 00y4aromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIISACT 4 3.¢., 144 akaj. yac.
Pacnpenenenne o0beMa AMCUMIUIMHBI (MOAYISA) TIO BUAAM y4eOHBIX 3aHSATHHA MPEICTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJTYJIS) IO BHJIAM YUEOHBIX 3aHSATHIM

O0BeM TUCHUITIAHEL Bcero axa-
JIEMAYECKAX
4acoB

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 144

KonTakTHasi aytuTopHasi pa6oTa o0y4yamomuXxcs ¢ npenoaasaresiem (mo su- | 12
AaM yuyeOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIHOHHOr0 THNA (JIEKLIUU U UHBbIE yuyeOHbIe 3aHATHUS, IpeaycMarpu- | 4
BaIONIME MPEUMYIIECTBEHHYIO Tiepeaady yaeOHOH mH(pOpMaIuy rneaarornaecKu-
MU paOOTHHUKAMHN )

3aHATHS CEMHMHAPCKOr0 THUNA (CEMHHAPHI, MPAKTHUECKUE 3aHATHUS, MPAKTHKY- | 8
MBI, JJaOOpaTOpHbIE paOOTHI, KOJUIOKBUYMBI U MHBIE aHATIOTUYHbIC 3aHATHSA)

128
Haumenosanue pasnenos, Bunet yueOHOI paboThI, BKIFOYask CAMOCTOSITETbH
TEM U COJIEpKaHHE MaTEPH- 00yJarouuxcst ¥ TPyA0EMKOCTh (B Yaca)
ana

KonTakTHas pabota nmpenoaaBaress ¢ 00y4yaromy

Jlexiuu | CemuHapckue (mpaktu- | JlaGopartopH
YEeCKHUE 3aHATHS) HATHUS

HUTOI'O no aucuunjinge

CamocrosiTeibHAas padora 00y4yaromuxcssi M KOHTaKTHasi padora, BKJIIOYAIO-
11asi TPYNIOBbIE KOHCYJIbTALlMU, HHIUBUAYAIbHYIO paboTy o0ydaroumxcs ¢ mnpe-
1oJaBaTessIMU (B TOM YMCIIe MHIUBUAYaJIbHbIE KOHCYJIBTAIMH); B3aUMOICHCTBHE
B QJIEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTeIbHON Ccpelie By3a




[TpomexyTouHas arTecTanus 00yJaomuxcs — 3aueT ¢ OLEHKOM

5 Conepxanne TMCUUIIMHBI (MOIYJIsl), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/J0B Y4eOHOM

padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HaumeHnoBanue pa3ienoB, TeM U CO-
JepKaHue MaTtepuaia

Bunel yueGHoI paboThl, BKIIIOYAsi CAMOCTOSITENIEHYIO

paboTy 00y4JarImuUXCs ¥ TPYJOEMKOCTh (B Yacax)

KonraktHas paboTa rpenogaBaTens ¢ CPC
00yJaroIuMucs
Jlexuun CeMuHapckue JlaGopatopHsble
(mpakTHUeCcKHe 3a- 3aHATUSA
HSTHSA)
3 cemecTp
CTpoeHue U CBOIiCTBA MATEPHATIOB
ATOMHO-KPHCTA/JINYECKOEe CTPoe- 1
HHe
CpoiicTBa MaTepuaJioB 1
Cnoco0Obl onpeaesieHusi MeXaHuve- 4
CKHMX CBOICTB MeTaJLJIOB M CIJIABOB
JedekTbl aTOMHOT0 CTPOCHUSA 4
JAuarpamMMel COCTOSTHUA
OCHOBBI TCOPHUM KPUCTAJIN3ALUH 4
ITocTpoenne nuarpaMm cOCTOSTHUS 4
Tepmuueckasi 00padoTka cTaJeil U cIIaBoOB
Teopusi TepmMuyeckoii 06padoTkKu, 1
BH/bI TEPMUYECKOH 00padOTKH
Knaccupukauus BUI0B TepMuie- 4
CKOH 00padoTKH
OcHoBHBIC IPeBpallICHUsI NIPH Tep- 4
M000padoTKe CTAIH
IToBepXHOCTHAS 3aKAJIKA CTAJIH 4
XHuMHKO-TepMHYecKas 00padoTka 4

CTaJIHu

HBeTHble MeETaJJIbI 1 CIIJIABbI




Kaacenpukanus, cocraB, cTpoeHue,
CBOMCTBA, 00J1aCTh MPUMEHEHUS 0C-
HOBHBIX KOHCTPYKLIMOHHBIX MaTe-
pHaJioB

HUTOTI'O B 3 cemecTpe

4 -

32

4 cemecTp

CTpoeHue U CBOIICTBA MATEPHAJIOB

Maxkpoanaju3

Memoovl makpockonuueckozo ananu-
3a 0151 OYeHKU 6HYMPeHHe20 CIMPOeHUs]
Mamepuanos

2*

Crnoco0bl onpeesieHnss MeXaHUYe-
CKHX CBOICTB METAJJIOB H CILIABOB

I[e(beKTbl ATOMHOI'0 CTPOCHUS

JAnarpaMmMbl cOCTOSIHUS

BI/IHaprIe CHUCTEMBbI
OnpedeﬂeHue cocmaea u Koauue-
CMBEHHO20 COOMHOULEHUA 4)613 no
aMGZPClMMe COCMOAHUA

2*

JluarpaMMa COCTOSIHUSI CHCTEMBI
"XKeaezo-yriaepoa"

AHnanuz cmpykmypwi u c80UCm8 cCnia-
808 CUCHEMbL JiceNe30-y2l1epoo

2*

OCHOBBI TEOPUM KPHCTAJLIH3AIUH

o

HOCTpOCHHe anarpamMm CoCTOsITHUA

SN

Tepmuueckasi

00padoTKa cTajieil u CIJIaBOB

Kaaccuduxanus BUT0B TepMuye-
CKOi 00padoTKH

OcHOBHbBIE MPeBPAllleHUs MPH Tep-
M000OpadoTKe CTAJIN

HOBerHOCTHaﬂ 3aKaJKa CTajJau

o

XHMHKO-TepMHUYecKast 00padoTka
CTaJIN

HBeTHI)Ie METaJJIbI U CINIABBI

Kaacenpukanus, cocras, cTpoeHue,
CBOIicTBa, 00/1aCTH MPUMEHEHUS OC-
HOBHBIX KOHCTPYKLIMOHHBIX MaTe-
pHuaIoB

MapxkupoBka
Knaccugpuxayus memannos u cnnasos,
MAapKuposKa Cniasos

2*

OnpenesieHne cocTaBa M KoJIn4e-
CTBEHHOI'0 COOTHOIIEHUs (a3 B
cIiaBe

32

AJIIOMHHHEBBIE CILIABDI

Meaubie CILJIABbI

TuranoBbIe CILIABBI

HeMetananueckue MaTepHaJbl

oljlo ool




HUTOTI'O B 4 cemecTpe - 4* 4* 96

HNUTOI'O no aucuunianue 4 4* 4* 128

*- B opMe MPaKTUUECKOU MOATOTOBKH
6 BHeaynuTopHasi caMoCTOsSITeIbHAS PadoTa 00y4YAIOIMXCSl 0 TUCHUIJINHE (MOTY-
JI10)

[Ipu nnaHupoBaHUM CaMOCTOSTEIBHON pabOThl CTYACHTY PEKOMEH]IYETCsl PYKOBOJICTBO-
BaThCs CJIECIYIOIIUM paclpeiesIieHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabmuia 4 — PexoMentyeMoe pacrpe/ieJieHue 4acoB Ha CaMOCTOSITEIIbHYIO padoTy

KoMnoHeHTBHI caMOCTOSATEILHOM PadoThI KosaunyecTBo 4acoB
W3ydyeHue TeopeTHuecKuX pa3aesoB IUCHUTIIHMHbI 96
Brinonnenue oryera u noaroroBka K 3ammure PI'P 32

7 OueHoYHbIE CPeCTBA IJIf NPOBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

@DOoH/T OLEHOYHBIX CPEJICTB JIJISl MIPOBEACHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M MPO-
MEXXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHbI KOMILIEKT KOHTPOJIBHBIX 33JIaHUM WM MHBIX MAaTEpPHUAIOB, HEOOXOIUMBIX JIJIs
OILICHMBAHMSI PE3yAbTATOB OOYyUEHHUS MO AUCHUILTHHE (MOJYII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYecKOEe H HH(POPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)
8.1 OcHoBHas nUTEpaTypa

1. HaswigoBa, M. C. Matepuanosenenue : yuyeObnoe nocodue / N.C. lassigoa, E.JI. Mak-
cuHa. — 2-¢ u3n. — Mocksa : PUOP : UTH®OPA-M, 2020. — 228 ¢. — (Bricmiee oOpa-
3oBanue: bakamaBpuar). - ISBN 978-5-369-01222-2. - Tekct : anekrpoHnbid. - URL:
https://znanium.com/catalog/product/1062389 (mata obpamenus: 06.05.2021). — Pexxum
JIOCTYTA: 110 MOATHCKE.

2. Jlaxtun, FO.M. Marepuanosenenue : yaeOHuk uist BTy30B / FO. M. JlaxTus, B. I1. Jleon-
TheBa. - 3-€ U3[., nepepad. u gom. - M.: MammunocTtpoenue, 1990; 1990. - 527c.

3. benosa, 1.B. Marepuanosenenue : yaeoHoe nocodue st By3oB / M. B. Bemora, H. E.
Emen. - 2-e usn. - Komcomonbsck-Ha-Amype: W3n-Bo Komcomonbckoro-Ha-Amype
roc.TexH.yn-ta, 2016. - 129c.

4. MatepuanopeneHue : yueOHuk Juia BTy30B / Ilog obur.pen. b.H.Ap3amacosa. - 2-e u3n.,
ucnp. u aon. - M.: Mammnoctpoenue, 1996. - 384c.

8.2 JlomosHUTENBbHAS TUTEpaTypa

1. bamkoB O.B., bamxkosa T.U. Matepuanosenenue: YuebHoe nocooue. —Komcomombck-
Ha-AMmype: ['ocymapcTBeHHOE 00pa3oBaTeNbHOE yUpekKIeHUE BBICIIET0 MPOdeCcCOHAIb-
Horo oOpa3oBanus «Komcomonbckuif-Ha-AMype roc. TexH. yH-T», 2002.—145 c.

2. YepemnaxwuH, A. A. Marepuanosenenue : yaeOHuk / A. A. Uepemaxun, A. A. CMOJIBKHH. -
Mocksa : KYPC, HULl UHOPA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-906818-56-
0. - ISBN 978-5-906818-56-0. - Tekcr : omektpoHsbii. - URL:
https://znanium.com/catalog/product/944309 (mara oOpamenus: 06.05.2021). — Pexum
JIOCTYTIA: TIO TIOAITHCKE.

8.3 Meroauueckue yka3zaHus JAJIsl CTYJICHTOB MO OCBOCHUIO TUCIUTIIIUHBI
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1. Baruep C.H. bunapHble cucTeMbl: METOAMYECKUE YKAa3aHUS 110 BBHIIOJHEHUIO KOHTPOJIb-
HOM paboTel mo Kypcy «Marepuanoseaenuey/coct..C.H. Baruep, H.E. Emen, A.A.
[nunesa.-Komcomonsck-Ha-Amype:I'OYBIIO «kKHAI'TY», 2008.-40c.

2. Baruep C.H. 3aganus Kk KOHTpOJIbHOM padoTe «/marpaMma »xene30-yriepoa» Mo Kypey
«Martepuanosenenue»/coct.:C.H. Barnep, H.E. Emen.-KomcoMounbck-Ha-
Amype:KoMcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5¢.

8.4 CoBpeMeHnHbIe MpodeccroHalibHble 0a3bl JAHHBIX U WH(GOPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCIIOJIb3YEMBIE TP OCYIIECTBICHUN 00pa30BaTEIHLHOIO MPOIIecca M0 TUCIUILIHHE

1. OnexrponHo-omoimoredynas cuctema ZNANIUM.COM. [Jorosop Ne 4997 56¢c K3 21 1
2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.

2. DnextpoHHO-OMONMHMoTeuHas cucremMa IPRbooks. Jluniensnonnsiii jorosop Ne EIT 44/4 na
MPEIOCTAaBICHUE JIOCTYIA K AJIEKTPOHHO-OnOImoTeunoi cucreme [IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnekrponHo-Ombmuoreynas cucrema eLIBRARY.RU (nmepuoanueckue u3nanwus) JJoro-
Bop Ne EIT 44//3 na oka3zaHue yciayr JOCTyIa K 3JIEKTpoHHBIM m3aanusm UK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 dpespans 2021 .

8.5 JluieH3noHHOE M CBOOOJHO pPAacIpOCTpaHsIEMOE MPOrpaMMHOE oOecreueHue, uc-
MI0JIb3YEMOE ITPH OCYILECTBICHUN 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOT0 MPOTPAMMHOTO 00eceueHHs

HanmMeHnoBaHue PexBusutsl / YCJIOBUA UCIIOJIB30BAHUA
I1O

OpenOffice CBoOo1HAs TUIIEH3HSI, YCIIOBUS UCTIOIB30BaHUS 110 CCBIIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEAATOTHYECKHE YCI0BHUS

Opranuzanys 00pa30BaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YIEOHBIM TIJIAHOM M pac-
nHCcaHHeM y4eOHbBIX 3aHATHH. SI3bIK 0O0ydeHus (mpernojaBaHus) - pycckuid. s Bcex BUJIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I YJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIUBHIYalTbHOW 0Opa30BaTENbHOW TPaeKTOpHUU 00ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIMUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyatrolie-
Irocsa OT HGO6XOI[I/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJIOTHH

VY4eOHblIil npoliecc MpH MpenojiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTHH HCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTenbHbIe TEXHOJOTUU PEaTH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B HH(OPMAIIMOHHOK 00pa30BaTeILHOM Cpe/ie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA
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JIEKIMOHHBIN KypC MPEIoiaraeT CUCTEMATH3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha miepBoii iekiuu JIeKTOp 00513aH MPEeAyNpeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAKOMY
06a30BOMY y4eOHUKY (YueOHUKAM, YI€OHBIM TOCOOUAM) OyIeT IPOUYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U 00ECTIeunBaTh
Oonee rirybokoe MOHUMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILEH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTEIIbHOE N3yUeHHE MaTepraia.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHUHAPOB SBISETCA 00CYyXAeHue Haubosee npolieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBMsX. B 00s13aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYAEHTOB 10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPernoIaBaTeieM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/IaHUH;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTEIEHb BIAICHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMMHAPCKOM 3aHSITHH, BXOJIUT B HAKOIUJICH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocrodTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAHUM, YMEHUIN 0€3 HEeMOCPEeICTBEHHOI O y4acTHUsl Ipernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTH3alus U 3aKpEIUICHHE TIOJYYEHHBIX TEOPETHUECKUX 3HAHUM U MPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yrayOJeHHue U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIN3aliiy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOXKET OCYILECTBIATHCS MHAWBUIYATbHO WM TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHosorus opraHu3aliiii CaMOCTOSITENIbHON pabOThl CTYJEHTOB BKIIIOYAET HCIIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbraToB BHEAyIUTOPHOW CaMOCTOSITENIbHON pabOThl CTYJIEHTOB MOXKET
POXO/UTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.
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CTyneHTbl JOJDKHBI MOJXOAUTH K CAaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUA U Pa3BUTUS TEOPETUYECKUX 3HAHUM, BBIPAOOTKE €AMHCTBA B3IVIAI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanuyeckue ykazaHus JJIs1 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3yd4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIIOJIHATH CIEAYIOIIUE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1o yueOHUKY WM KOHCHEKTHBIM MaTepuaiaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS, IOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YJACIUTh BHIITOJHEHUIO OTUYETOB 10 MPAKTHUYECKUM 3aHATH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 334a€TCs Ha JIEKUUAX MpEno-
naBartesneM. MM jke 1aroTcsi UCTOYHHMKH (B MEPBYIO Oouyepe/ib BHOBb U3/JJaHHBIE B IIEPUOIUYECKOM
Hay4yHOU JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdarouIMecs J0JIKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATHM MaTepuas U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENBHO BBINOIHATH 3aaHUs, AaHAJIOTUYHBIE IIPEIaraéMbIM Ha 3aHATHIX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro I 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUIINHE (MOYJII0)
10.1 Y4eOHo-12a00paTOpHOE 000PYAOBAHUE
Tab6muia 6 — [lepeuens o6opynoBanus JadbopaTopun

Aynutopus | HaumenoBanue ayqutopuu | Mcnonaszyemoe o0opyaoBaHue

(;mabopaTtopun)
207/3-2 JIaGoparopust «Matepuano- | Mertamtorpadudeckuii MUKPOCKOTI ¢ I POBOI
BEJICHUS» Kamepoit Mukpo-200

MastaukoBsiil koriep JB-W300 Merannorpaduye-
ckuit mukpockon Nikon MA200 MukpoTtBepaomep
HMV-2

ITpu peanuzanuu aucuuiuinHel «MatepuanoBeeHre» Ha 0a3e MpoduiIbHON opraHuza-
LIUU UCTIOJIB3YETCs MaTepUaIbHO-TEXHUUECKOE oOecrieueHne, nepeuncieHtoe B Tadmauae 6.1.

Ta6J'II/II_Ia 6.1 — MaTepI/IaHLHO-TeXHI/IquKOC obOecrneucHue JUCIIHUITIIMHBI

CranmapTHOE WIH CIIENHATU3UPO- Haznauenue o6opynoBanust
BaHHOE 000pyAOBaHKe, o0ecreynBa-
folllee BBEIITOJIHEHNE 3aJaHuH

Meramnorpadudecknii Mukpockorn ¢ | [IpeqHasHaueH Ui UCCieTOBaHISI MUKPOCTPYKTYPHI
udpoBoii kamepoit Mukpo-200 MaTEpUAJIOB.
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Mertamiorpadguueckuii MUKpOCKOI [To3BomseT MPOBOIUTH UCCIIEAOBAHUS OOBEKTOB B CBET-

Nikon MA200 JIOM ¥ TEMHOM TI0JI€, B TIOJIIPU3AIHOHHOM CBETE, METO-
noMm auddepennnanbHO-uHTEPHEPEHITHOHHOTO KOHTpa-
cra.

MastaukoBbiii konep JB-W300 [IpenHa3HaueH 1715 UCIBITAaHUS METAJUIOB IO METOLY

[[Taprnu, KOTOPBINA 3aKJIFOYAETCS B U3MEPEHUHU SHEPTUU
MIPH pa3pylIeHUH 00pa3IoB IPHU UX UCIIBITAHUH Ha JIBY-
XOTIOPHBIN YAapHBIN U3THO

Muxkpotsepaomep HMV-2 CrangapTU3UpOBaHHBIE U YHUBEPCATbHBIC U3MEPECHUS
TBEPJOCTH MOKPBITUN, TOHKHUX TUIEHOK ¥ XPYIKHUX 00-
pasLoB.

10.2 TexHuueckue ¥ 3J1eKTPOHHbIE CPeICTBA 00y4eHHA

JleKIInOHHbBIE 3aHATHA.

Aynuropun Ui JIEKIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOEIbI0 UM TEXHUYCCKUMU
cpeacTBaMu OOydYeHHUs, CIYKAallUMU Ui TpeAcTaBlIeHUs y4dyeOHOW uH(popMaluu OOJIbIION
aynutopuu  (HaOOpbl JAEMOHCTPALIMOHHOTO 000pynOBaHUS (IIPOEKTOpP, DJKpaH, KOMIIBIO-
Tep/HOYTOYK), yueOHO-HATIIAIHbIE TOCOOUS, TEeMAaTUUECKUE UIUTFOCTPALIUN ).

I[IpakTUyeckne 3aHATHSA.

Aynuropuu Ui MPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICIIUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMH CpeIcTBaMU 00ydeHus (TIPOSKTOpP, SKPaH, KOMIBLIOTEP/HOYTOYK).

CamocrosiTesbHast padora.

[Tomerenust 1151 CaMOCTOSATEIBLHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JIEKTPOHHOU MH(OPMALMOHHO-
obpazoBarenbHoi cpeae KHAI'Y:

- yptanbHbii 3a1 HTb KHAT'Y;

- KoMnbIoTepHBIE Kiacchl (ayn. 204 xopmyc Ne 2)

11 HNurble cBegenus

MeToauuyecKkue PECKOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTMMH OOYYaroIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS 7S TOJIydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 310POBbSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCS C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTSAIMH 00YYarOIIMXCsl MHBAIUIOB M JIML[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMInTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTHU OCYLIECTBIISETCS JOIOJHUTENbHAS MOAACPKKA MIPENOAABaHUSA ThIOTOPAMHU, IICHUXO0-
JIoTaMH, COIIMaIbHBIMU paOOTHUKAMU, TPOIIEIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 0OYUEHUS], TEXHOJIOTHH COLIMOKYIBTYPHOIN peadMInTaluy ¢ LeNbl0 OKa3a-
HUS IOMOIIY B YCTAHOBJIEHUH IOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C IPYrUMU CTYJCH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMara B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEJIOCTaBICHUs] MaTepuaia B pas-
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JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCNOIb30BaHUEM CPEICTB
oOydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTMBHOTO MCIIONb30-
BaHMs). MarepraabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>xkaam jimi; ¢ OB3.

®dopma NpoBeACHUS ATTECTALMK ISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAJIbHBIX MCUX0(pU3NIecKux ocodbeHHocter. s cryaentoB ¢ OB3 nmpenxycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHNi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMU OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYILLIEHUSAMU CIIyXa, pe4H, 3pEHuUs);

- METOJ/IOM YTEHUSI aCCUCTEHTOM 33IaHUs BCIYX (U1 JIUL C HAPYLICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IMpeaycMaTpUBaeTcs JOCTyMHas ¢opMma ImpeaocTaB-
JICHUS] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYyILIECHU -
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OITOPHO-/BUTaTEJILHOTO aliapara);

- YCTHO (17151 JIMI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlapara).

[Ipu HeoOxoauMoOCTH 17151 00YYAIOIIMXCS ¢ MHBAIMIHOCTHIO IIPOLIEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MartepuajioBeaeHue»

HanpaBneHHe IIOATrOTOBKH

15.03.01 MammHocTpoeHue

HampaBnennocts (mpo¢uis) oOpa3oBaTeIbHON MpOrpaMMBbl

TexHonorus MallIHHOCTPOCHUA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['on Havasa noAroTOBKHU (110 yueOHOMY ILJIaHY)

2021

®opma o0yueHHs 3aouHas popma
TexHomnorust 00yueHus Tpaauuuonnas
Kypc Cemectp TpynoeMkocTs, 3.€.
2 3,4 4
Bun npomexxyTouHoii arTecTa- ObecnieunBaroliee nojapasieacHue
LUU
3aueT ¢ OLeHKOMN Kadenpa «MatepuanoBeeHre U TEXHOJIOTHS HOBBIX MaTepH-
aJoB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJibTATAMH 00pa30BaTeJbHON NPOrpaMMbI

Tabmuna 1 — KoMnereHI1y 1 miiaHUpyeMble pe3yibTaThl 00yUYeHHs 110 IPAKTHKE

KO,I[ N HAUMCHOBAHHE KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXKCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUs TTO TUCIUTIINHE

IIK-17. Ymenue BwIOUpaTh
OCHOBHBIC U BCIIOMOTaTelb-
HbIE MaTepHajbl U CIIOCOOBI
peanu3ali OCHOBHBIX TEX-
HOJIOTUYECKUX MPOLIECCOB

U TPHUMEHATh IPOrPECCUB-
HBbIE€ METOJIbl SKCIUTyaTalluu
TEXHOJIOTHYECKOTo  000py-
JOBaHMSI TIPU U3TOTOBIICHUU
U3/IeJIMH MalIMHOCTPOEHUS

IK-17.1.

3HaeT COBPEMEHHBIE TEXHOJIO-
I'MU CBAapKH U UX IPUMEHEHHUE;
OCHOBHOE U BCIIOMOTaTEJIbHOE
CBapOYHOE o0opy10BaHuE;
COCTaB,

CTPYKTYpY, CBOICTBAa U IpH-
MEHEHUE OCHOBHBIX M BCIIO-
MOraTejbHbIX CBAPOYHBIX Ma-
TEpPUAJIOB, HOPMATUBBI PACXO-
Jla CBapMBAaE€MbIX U CBAPOUYHBIX
MaTepuasos;

[1K-17.2.

YMeeT BBIOMpPATH  CHOCOOBI
peanu3aly CBapOYHbIX MpPO-
LIECCOB;

IIPOU3BOIUTH OO0 CBapoy-
HOTO U  BCIIOMOTaTeIbHOTO
000pyZI0BaHUS; OCYIIECTBIIATh
110100p CBapOYHbIX MaTepua-
JIOB; OHpENeNsiTh HeoOXonu-
MO€ KOJIMYECTBO CBAPOUYHBIX
MaTEpUAJIOB JUIs
MPOU3BOACTBA CBapHON KOH-
CTPYKLIUU;

IK-17.3.

Brnageer HaBbIKaMH BBINIOJIHE-
HUS pacyeToB U ONpeAeTeHUs
ONTHUMAJIBHBIX TEXHOJOIHYe-
CKHX pPE&XHMMOB U NapaMeTpPOB
CBapKH KOHCTPYKIIHIA;
METOAUKON pacyéra TpyLoeM-
KOCTH TEXHOJOTHYECKOT0
mmporecca, pacxoja cBapod-
HBIX MaTepuaioB, pPEKUMOB
TEpPMHUYECKOI 00paboTKH.

IIK-18. YMeHne npumeHSTh
METOJbl CTAaHAAPTHBIX UC-
MBITAHUI 110

OTIpeNIeNIeHUI0  (pU3UKOMEXa-
HUYECKHX CBOWCTB M TEXHO-
JOTUYECKUX  TOKa3areseu
HCIIOJIb3YEMBIX MaTepuajioB

I1K-18.1.
3HaeT MPUHLUIBI PabOTHl HC-
CJIEZIOBATENBCKOTO  HUCIbITA-

TEJILHOTO 00OpYIOBaHUs; BU-
bl U METOJbl Hepaspyllaro-
LIET0 KOHTPOJIS U

pa3pylialonIMX  UCHBITAaHUN

3HaeT cocTaB, CTPYKTYpPY, CBOM-
CTBa W TPHUMCHCHHE MaTepHa-
JIOB; BUJIBI TEPMUUYECKOM, XUMHU-
KO-TEPMUYECKOH 00paboTKu
MOBEPXHOCTHOTO  YIIPOYHEHUS
JieTajeil; METOIbl OIpeIeIeHUs
MEXaHMYECKUX CBOWCTB Mare-
pHaIoB.

YMeer 000CHOBaHHO BBHIOMpPATh
palMOHAIBHBIA MaTepHall 3aro-
TOBKH, €T0 CIIOCO0 MOJY4YEeHUS U
00paboTKH, HCXOAs U3 3aJaH-
HBIX IKCIUTYaTallHOHHBIX Tpe6o-
BAHUU K JICTaJIH.

Brnaneer metogamu mpoBeneHus
MaKpo- M MHKPOCKOIIHYECKOTO
aHalM3a MaTepualioB, HaBbIKa-
MU ONpPEIEICHHUS CTPYKTYPBI,
CBOMCTB, CIOCOOOB 00pabOTKH
u o0nacTh NpPUMEHEHHUs CIula-
BOB 110 JUarpaMmam COCTOSIHHSI.
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Y TOTOBBIX U3ACIIUU

CBAPHBIX COEAUHEHHI
[1K-18.2.

YMeeT BBINOJIHATE HPOLEAY-
pbl IPOBEICHUSI KOHTPOJIS Ka-
YeCTBa CBAPHBIX COECAUHEHUI
I1K-18.3.

Bnaneer HaBblkamMu 1OATO-
TOBKM 3aKJIFOYEHUN O Kaye-
CTBY CBApPHBIX COCIMHEHUM I10
pe3yabTaTaM KOHTPOJIA

Tabmuna 2 — [Macniopt ¢hoH/1a OIIEHOYHBIX CPEJICTB

KonTpoaupyembie dopMmupyemasi HaumeHoBaHue IMoka3aTenun oueHKH
pa3ienbl (TeMbl) UC- | KOMIETEHIHs | OLEHOYHOIrO Cpe-
HUITHHBI CTBa

CrpoeHnue u cBoOIiCTBa [1K-17 JlaGopaTopHas pa- | -CIOCOOHOCTh  aHAJIM3UPO-

MaTepHuaoB [1K-18 6ora BaTh ¥ 0000maTh HHPpOpPMa-
LII0;

JluarpaMmbl COCTOSTHUS IlpakTHaecKas pa- | _crioco6HOCTL — CHHTE3HPO-

6ota BaTh HOBYIO HH()OPMAIIHIO;

- CHOCOOHOCTH  JienaTh

Tepmuueckas 06padboT-
Ka CTajei U CIUIaBOB

L[BeTHLIe MCTaJJIbI H
CIIJIaBBbI

Bce paznenbl

oora

JlaGopaTtopHas pa-

[IpakTuueckas pa-

000CHOBaHHbIE BBIBOJIBI HA
OCHOBE MHTEpIIPETALUN HH-
(dhopMaruu, pa3bICHEHUS;

6oTa - YCTaHOBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€l, BBI-
SIBJIEHUE 3aKOHOMEPHOCTH

PI'P - NOHHMAaHHE METOJMKU U

YMEHHE €€ MPAaBUIBHO NpPHU-
MCHMWTE;

- KauecTBO O(OpPMIICHUS
(aKKypaTHOCT®, JIOTHY-
HOCTb);

-IOCTAaTOYHOCTD MMOSICHEHUN

2 Meroanyeckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3ylouye npouecc (popmMupo-

BaHHUS KOMIIETEeHI M

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuna 3).

Ta6muia 3 — TexHosornueckas Kapra

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

Cpoxu BbI-
NOJIHECHUS

Ixkamaa one-
HUBaHUA

Kpurepun ouennBanus
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4 cemecTp

IIpomeskyTounas arrectauus B gopme «3adeT ¢ OLEHKON»

JIaGoparopHas
pabora Nel

5 6aiuIoB

[IpakTuueckas
pabora Nel

5 0aJu10B

JIaGoparopHas
pabota No2

5 6aiuioB

[IpakTuueckas
pabota No2

5 0aJu10B

5 6ayoB - 3a7aHKE 10 PadOTE BHIMOITHEHO
B TIOJTHOM 00beMe. CTyIeHT TOYHO OTBe-
THWJI HA KOHTPOJIbHBIC

BOMPOCHL. OTYET BHITIOJIHEH aKKypaTHO | B
COOTBCTCTBUH C TPCABABIACMBIMHA Tpe60-
BaHUSMH.

4 Gamna - 3a1aHue 10 PaboTe BBHITTOIHEHO
B TIOJTHOM 00beMe. CTy/IeHT OTBETHII Ha
TCOPCTUUCCKHUEC BOIIPOCHI, UCHIBIThIBAA HEC-
Oouspive 3arpyaHeHus. KauectBo
odopmiieHHs 0TYEeTa K paboTe HE MOITHO-
CTBhIO COOTBETCTBYET TPEOOBAaHUSM

3 6asuia - CTYJCHT PaBUIHHO BBITIOTHHI
3ajganue K pabore. COCTaBHII OTYET B
ycTaHOBIIEHHOH Gopme. He MoskeT monHo-
CThIO OOBSICHUTD MOJTYYCHHBIC PE3yIIbTa-
TBI.

0 GasuIoB - HE BBHIMOIHUI BCE 3aJ]aHUs pa-
OOTBI ¥ HE MOXET OOBSICHUTD TTOTYUYCHHBIC
pe3yIbTaThI

PI'P

15 Henensa

20 0ayuIoB

20 0aIoB - CTYIEHT MIPABUIIBHO BBINOJI-
HuI 3a1anue. [lokasan oTnuyHbIe Biaje-
HUS HaBbIKaMH IIPUMEHEHUS

IIOJIYYEHHBIX 3HAHUM U YMEHUU IIPU pe-
[IEHUH NPO(EeCCHOHAIBHBIX 33a/1a4 B paM-
Kax YCBOGHHOT'O y4eOHOTo MaTepHuaa.
OTBeTHII Ha BCE TOMIOJIHUTEIBHBIE BOIIPO-
ChI Ha 3alIUTe.

15 GansoB - CTy/IEHT BBINOIHUI 3a/laHHUE C
HeOOIbIIUMU HeTouHOCTAMU. [lokazan
XOpOIIUE BJIAJICHUS HABBIKAMH ITPUMEHE-
HUS NTOJYYEHHBIX 3HAHUM U YMEHUU NIpU
peneHny npoecCHOHATBHBIX 331a4 B
pamMKax YCBOEHHOI'O y4eOHOIro MaTepuaia.
OtBeTn1 Ha OOJIBIIMHCTBO JOMOJHUTEb-
HBIX BOIPOCOB Ha 3alIUTE.

10 GanyioB - CTYJIEHT BBIMOJIHUI 3a/laHHUE C
CyILLECTBEHHBIMU HeTOuHOCTAMHU. [Tokazan
YZIOBJIETBOPUTEIBHOE BJIaJJICHUE HABBIKAMU
IIPUMEHEHHUS MTOJIyYEHHBIX 3HAHUH U yme-
HUI [IpH pelieHnH TpogecCHOHATbHBIX
3aJ1a4 B paMKax YCBOEHHOI'O y4eOHOro Ma-
Tepuaina. [Ipu oTBeTax Ha JONOIHUTENb-
HbIE BOIIPOCHI Ha 3alIUTE OBLJIO JOMYIIEHO
MHOI'O HETOYHOCTEH.

0 6ay10B - IpU BHITIOJTHEHUH 33/1aHUS
CTYJEHT NPOJIEMOHCTPUPOBAJ HEIOCTA-
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TOYHBIN YPOBCHb BJIaACHUA

HaBBIKAMHU TIPUMEHEHUS TIOJTYYCHHBIX 3HA-
HUI 1 yMEHU ITpH peLIeHny npodeccuo-
HAJIBHBIX 3a/1a4 B PAMKax YCBOCHHOTO
yueOHoro marepuania. [Ipu oTBerax

Ha JIOTIOJIHUTEIIFHBIE BOIIPOCHI HA 3aIUTE
OBLIO JOTYIIEHO MHOXECTBO HETOYHO-
cTel.

HUTOIO:

40 6amoB

Kputepun oneHku pe3yibTaToB 00y4eHHs M0 JUCIHUIINHE:

0 — 64 % oT MakcuMaNIbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIECTBOPUTEIBHO)» (HEIOCTA-
TOYHBIA YPOBEHD JIJISl TPOMEKYTOUHOM aTTECTAllMU 10 TUCLHUILIINHE);

65 — 74 % oT MakcHMaJbHO BO3MOXHOW CyMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHHOY (ITOPOTOBBIi

(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);
85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaITb-

HBII) YPOBEHB)
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3agaHus A/ TEKylIero KOHTPOJIA

3amanue nis nabopaTopHoit paboTsl Nel:

[IpoBecTn AMArHOCTUKY MaTepuajoB MPHU MOMOIIM MakpoaHayin3a (M3MEPUTh TIIYOHMHY
HEMEHTHPOBAHHOTO CJIOS, OMPECIUTh JUKBALMIO, OMPEICIUTh 30Hy TEPMHUYECKOrO BIUSHUS,
ONHUCaTh U3JIOMbI MATEPUAJIOB).

3ananue s madbopaTopHOi paboThr Ne 2:

N3yunth MUKPOCTPYKTYpPY CTajeil U YyryHOB, yMETh MX pa3indyaTh B 3aBUCUMOCTU OT
XUMHUYECKOT'0 COCTaBa, PACCUUTATh CTPYKTYPHBIE COCTABIIAIOIIHE.

3amaHue A1 MPAKTHIEeCKOro 3ausaTus Ne 1:
Permenre 3amau no OMHAPHBIM cHUCTeMaM (OMpe/IeIeHHe KOJIMYECTBEHHBIX COCTABIISIO-
[IMX ¥ XUMUYECKHUI cocTaB ¢a3).

3anaHue A IpakTHUecKoro 3ansatus Ne 2:
Ymetsb pacum@poBeIBaTh U 3aM(PPOBHIBATH MAPKH MAaTEPHAIIOB.

3aganue s PI'P

1) BbruepTuTh AUarpaMMy COCTOSHHS IO BAPUAHTY 3a/IaHHS.

2) Jatb OykBeHHOE 0003HAUCHUE BCEM JIMHUSAM JHATPAMMBIL.

3) Cnenath Ga30BbIi aHATN3 BCEX 00JaCTEH U ONMPEICIUTh KOJINIECTBEHHOE COOTHOIIICHHE
¢a3 npu 3a1aHHON TeMIlepaType.

4) Onucarh U30TEPMHUYECKUE IPEBPALICHUS B JAHHOW JUarpamme.

5) Bo Bcex 00acTSX AMarpaMMBbl YKa3aTh CTPYKTYpbI, 00pa3yroIIuecs B CIUIaBax JAaHHOM
CHCTEMBI B COCTOSIHUU PAaBHOBECHSI.

6) IlocTpouTh KPUBYIO OXJIOXKICHUS B KOOPAMHATAX TEMIIEpATypa - BpeMs U JUIs 3aaHHOM
KOHIEHTpauuu X(CM. BapuaHT 3aJlaHuil), OOBSICHUTH INpEBpAllEHUsl, IPOUCXOASALINE B
npolecce OXJIaXJICHHs.

7) OmpenenuTh KOJIUYECTBEHHOE COOTHOIICHUE CTPYKTYPHBIX COCTABJISIOLIMX CIUIaBa MPH
KOMHATHOM TeMIiepaTtype 1 3aprucoBaTh CTPYKTYpY.

8) OOBsACHHUTH XapaKTep M3MEHEHHUsI CBOMCTB CILIABOB B JAHHOW CHCTEME C IMOMOIIbIO 3a-
koHa H.C. Kypnaxosa u JI.A. bouBapa.

BapI/IaHTBI BOIIPOCOB K 3alllUTC J'Ia60paTOpHLIX " NPAaKTUYICCKUX pa60T:

1. O6mas knaccudukaluys MaTepruaioB B IPUPOJIE.

2. OCHOBHBIC TTOHSTHS MEXaHUYECKUX CBOMCTB.

3. MarepuanoBeieHHE KaK HayKa.

4. B3anMOCBSI3b CTPYKTYPHOTO U (ha30BOTO COCTOSTHUN C XapaKTePUCTUKAMU MaTEPUAIOB U W3-
eI,

5. Pacnipenenenue erupyronmx 31EMEHTOB B CTAJISX U CIIJIaBaX.
6. YcranoctHast npo4HOCTh. DAKTOPHI, BIUSAIONINE HA HEE.

7. KoHCTpYyKITMOHHBIE MaTepualbl (BBIOOp MaTepuaia).

8. Knaccuduxkarus Ierupyromumx 31eMeHTOB.

9. MeTtoapl NOBBIIEHNS] KOHCTPYKIIMOHHON TPOYHOCTH.

10. Knaccudukanus KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHOBHBIE OHIATHSI XUMHUYECKUX CBOMCTB.

12. OcHOBHBIE MOHSTHS TEXHOJIOTUYECKUX CBOMCTB.
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13. OcHOBHBIEC TOHATHUS (PU3UUIECKUX CBOMCTB.

14. DxcrtyaTalimOHHBIE XapaKTEPUCTUKUA MaTEPHUAIIOB.

15. BnusiHue Jerupyromux 3J1€MEHTOB.

16. Knaccudukanus 1erupyronmx 3J1€MeHTOB 110 CPOJCTBY C YIIEPOIOM.

17. Llenp 1 3aaaun KOMIUIEKCHOT'O JIETUPOBAHUS CTaJIEH.

18. Knnaccudukanus JerupoBaHHBIX CTaJICH 110 MUKPOCTPYKTYPE.

19. Knaccudukanus craneii no (pyHKIMOHATIFHOMY Ha3HAUYEHUIO.

20. Knaccuduxanus Jerupyroumx 3JIEMEHTOB 110 BIUSHUIO Ha MOJMMOpU3M XKeje3a U ¢a3o-
BbIE [IPEBPALLEHUS.

21. ®akTopsl, BIMUAIONIME HA YCTATOCTHYIO TPOYHOCTD.

22. BriusiHue JETUPYIOIINX IEMEHTOB Ha CBOMCTBA ayCTeHUTA ((hU3HYECKHE, MEXaHHUUECKHE).
23. B3auMocBA3b CTPYKTYPHOT'O U (pa30BOr0 COCTOSIHUSA C XapaKTEPUCTUKAMHU MaTepHajoB U U3-
JIeui.

24. YXaponpoyHble U )KapOCTOUKHE CTAJIU.

25. TBepablie criaBbl. MapKupoBKa.

26. Kopp03uOHHO-CTOMKHE CTAIH.

27. PeccopHO-IIpYKMHHbIE CTAJIH.

28. A3oTupyemsl CTaiu.

29. Ynyuniaemsbie CTaju.

30. LlemeHTyeMBbI€ CTATN.

31. UHcTpyMeHTaNbHbIE YIIIEPOIUCTHIE U JIETUPOBAHHBIE CTANIN (KIacCU(PUKaLus, IPUMEHEHHE).
32. BausiHue Nerupyonux 3JIeMeHTOB Ha MeXaHU4ecKue U (hu3nyeckue cBoicTBa Geppura.
33. CtpykTypHas u Ga3zoBas HACICIACTBCHHOCTb.

34. KpuoreHHsle CTaiM U CIJIaBBhl.

35. Yrneponuctelie cTalid 00IIEeT0 Ha3HAYEHUS.

36. [lopoku JIeTHPOBAHHBIX CTAJICH.

37. BiusiHUE JETUPYIOLIUX 3JIEMEHTOB Ha MPOKAIUBAEMOCTh CTAJIH.

38. ABTOMaTHbIE CTAJIN.

39. MarnuTHble peBpalleHus.

40. Knaccuduxanus 4yryHoB IO COCTaBy, CTPYKType, popme rpadura.

41. ®akTOpHI, BIUSIONINE HAa TpadUTH3AIHIO.

42. TexHonornyeckue 0cOOEHHOCTH TEPMOOOPAOOTKH JIETHPOBAHHBIX CTaJIEH.

43. Ananu3s npespainienuit B ctanu ¢ 0,4%C (ripu Harpese).

44. Ananus npesparienuii B cranu ¢ 0,8%C (npu Harpese).

45. Ananu3s npespatenuii B cranu ¢ 1,2%C (mpu Harpese).

46. AmomuHwMii 1 ero cruiaBel. O6JacTH IPUMEHEHHUS.

47. Menp u e€ crinabl. O6s1acTu IPUMEHEHUSI.

48. Tutan u ero cruiaBbl. O6JaCTH IPUMEHEHHUS.

49. MapkupoBKa cTajieli 1 CIIJIaBOB.

50. Tepmuueckast 00paboTKa cTajiei.
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[Ipunoxxenue

Jluct perucrpauuu udMenenui Kk PI1J{

n/n

Homep nportokomna 3aceqanust
Kadenpel, 1aTta yTBEpKACHUS
U3MEHCHUS

KommuectBo CTpaHull
N3MCHCHUA

[Tonnuce aBropa PITJ]




