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1 BBenenue

PaGouas mporpamma u (OHA OLIEHOYHBIX CPEICTB AUCHUIUIMHBI «MaTepuaaoBeneHue
COCTaBJIEHBI B COOTBETCTBUU C TPEOOBaHUSAMH (eepabHOTO rOCyIapCTBEHHOIO 00pa3oBaTelb-
HOTO CTaHJapTa, YTBEPKACHHOTO MpukazoM MunoOpHayku Poccuiickoit deneparuu , 1 OCHOB-
HOW mpodeccHOHANTBHON 00pa30BaTeNLHON MPOTrpaMMbl TOATOTOBKH «O00pYJIOBaHHE U TEXHO-
JIOTUSl CBAPOYHOTO MPOMU3BOACTBA» IO HalpaBiieHUI0 moArotoBku «15.03.01 MammHocTpoe-
HUE.

3amaun
IUIAHEL

JUCLHU- | - U3yYUTh ATOMHO-KPUCTANINYECKOE CTPOCHUE MaTEpPHAJIOB;

- 03HAKOMHUTH C BUJAMHU U KJIaCCH(PHUKAIMENH MaTepHasoB;

- OCBOUTbh OCHOBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYPhI U CBOMCTB
MaTepHaloB;

- JaTh HaBBIKM BbIOOpA HEOOXOUMBII MaTepual AJs peIIeHus

po(hecCHOHANBHBIX 3a7a4;

CTpoeHue u CBOKCTBA MAaTePUAJIOB: ATOMHO-KPUCTAJUIMYECKOE CTPOE-
Hue, CBoiicTBa MaTepuasioB, Makpoananu3, CriocoObl onpeieseHus: Mexa-
HUYECKUX CBOMCTB METAJUIOB U CILIaBOB, J{e(heKThl aTOMHOTO CTPOCHUS
JAuarpammbl cocTosiHus: bruHapHbie cucTeMsbl, Jluarpamma cOCTOSHUS CH-
cremsl "XKenezo-yriepon", OcHOBBI Teopuu Kpucramum3auuu, [loctpoenue
JUarpaMM COCTOSTHUS

TepMmuueckasi 00padoTka cTajieil M crIaBoB: Teopus TepMUYECKON 00-
paboTKH, BUABI TepMHUECKON 00paboTku, Kitaccudukanms BUI0B TepMude-
cKoil 00paboTku, OCHOBHBIE IPEBPAIICHUS IIPH TEPMOOOPAOOTKE CTaNH,
[ToBepxHOCTHAS 3aKaJIKa CTAIH, XUMUKO-TEpMUYECKasi 00paboTKa cTamu
LBeTHBIe MeTaIbI M ciIaBbl: Knaccudukaius, cocTaB, CTPOSHUE, CBOM-
CTBa, 00JaCTh MPUMEHEHHUS OCHOBHBIX KOHCTPYKIIMOHHBIX MaT€pPUAJIOB,
MapxkupoBka, OmnpeieJeHre cocTaBa U KOJTHMYECTBEHHOTO COOTHOIIEeHUS (a3
B CIIaBe, AJTIOMUHHEBBIE CIUIaBbl, MeHbIE CIIIaBbl, TUTAHOBBIE CIUJIABHI,
Hemerannnueckue Mmatepuanbl

OcHOBHBIE pa3e-
Jbl / TEMBI HUC-
LUIUINHBI

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTaTaMH 00pPa30BaTeJbHOM POrpaMMbl

[Tponiecc u3yuenust nucuuIUinHbl «MaTtepuanoBeneHre» HampasieH Ha (opMupoBaHUE
cnenyromux kommereHiui B coorBercTBuu ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTenbHOM Mpo-
rpaMMmoii (tabnuua 1):

Tabnuua 1 — KomnereHuy 1 miaHupyeMble pe3yabTaThl 00yYeHHs MO MTPAKTHKE

KOI[ N HAUMCHOBAHHEC KOM-
INETCHI U

I/IHI[I/IKaTOpLI JAOCTHUIKCHUA

[Inanupyemble pe3yabTaThbl
00y4eHHUs MO TUCIUIINHE

[1IK-17. Ymenue BbIOUpaTh
OCHOBHBIE U BCIIOMOTaTesb-
HbIe MaTepHuajbl U CIOCOOBI
peanu3aluu OCHOBHBIX TeX-
HOJIOTUYECKUX MTPOLIECCOB

U TPUMEHATH HPOTrPECcCHUB-
HbIE METOJbl 3KCIUTyaTalluH

IK-17.1.

3HAeT COBPEMEHHBIE TEXHOJIO-
MU CBapKH U UX IIPUMEHEHHUE;
OCHOBHOE M BCIIOMOTaTeJIbHOE
CBapO4YHOE 00opynoBaHuUE;
COCTaB,

CTPYKTYpYy, CBOWCTBAa MU IpHU-

3HaeT cocTas, CTPYKTYpPY, CBOM-
CTBa W MpPHUMEHEHHE MaTepHa-
JIOB; BHUJIBI TEPMUUYECKOM, XUMU-
KO-TepMUYeCcKoil 00paboTKu u
MIOBEPXHOCTHOTO  YNPOYHEHUs
JieTanei; MEeTO/bl OIpeesIeHUs
MEXAaHUUYECKUX CBOWCTB Mare-




TEXHOJIOTHYECKOTo  000py-
JIOBaHMs IIPU HM3TOTOBICHUU
U3JIeIIMI MalIMHOCTPOEHUS

MEHEHHE OCHOBHBIX M BCIIO-
MOraTeIbHbIX CBAPOYHBIX Ma-
TEpUaAIOB, HOPMATHBBI PACXO-
Jla CBapUBAaEMbIX U CBAPOUYHBIX
MaTepHaloB;

IK-17.2.

YMeeT BBIOMpATH CHOCOOBI
peanu3alu CBapOYHbIX IpPO-
LIECCOB;

IIPOU3BOIUTH OO0 CBAapoy-
HOTO W BCIIOMOTATEIBHOTO
000pyI0BaHUS; OCYIIECTBIIATh
11o100p CBapOYHbIX MaTepHa-
JIOB; OHpEIeNsiTh HeoOXonau-
MO€ KOJIMYECTBO CBAapPOYHBIX
MaTepHuaioB JIs
IIPOU3BOJCTBA CBApHOM KOH-
CTPYKIIMU;

[K-17.3.

Bnaneer HaBbIKaMH BBINIOJIHE-
HUSl PacyeTOB U OMpPEICTICHHS
ONTUMAJIBHBIX ~ TEXHOJIOTUYe-
CKUX PEXHMOB W TTapaMeTpOB
CBapKU KOHCTPYKLHUK;
METOJIMKON pacuéra TPyI0eM-
KOCTH TEXHOJIOTHYECKOTO
mpolecca, pacxofa cBapou-
HBIX MAaTepualioB, PEKUMOB
TEPMHUUYECKON 00pabOTKH.

[1K-18. YMeHue npumeHsThH
METO/Abl CTaHAAPTHBIX HC-
MBITAHUM 110

OTIpeJIeNIeHUI0  (PU3UKOMEXa-
HUYECKUX CBOWCTB M TEXHO-
JOTUYECKUX  IIOKa3areseu
HCIOJIb3YEMBIX MAaTepUajoB
Y TOTOBBIX U3JIETIHUH

I1K-18.1.
3HaeT MPUHLUIBI PabOTHl HC-
CJIEZIOBATEILCKOTO  UCIbITA-

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

pa3pylialonMx  UCHBITAaHUN
CBAPHBIX COEIUHECHUIN
I1K-18.2.

YMeeT BBINOJIHATE IPOLEAY-
PBI IPOBEJICHUST KOHTPOJIA Ka-
YeCTBa CBAPHBIX COECIMHEHUMN
[1K-18.3.

Bnageer HaBBIKAMHM  TIOATO-
TOBKHM 3aKIIOYEHHUI II0 Kade-
CTBY CBApPHBIX COECIMHEHUM I10
pe3yJibTaTaM KOHTPOJIA

pHAJIOB.
YMeer 000CHOBaHHO BBHIOHMpATh
palMOHAIBHBIA MaTEpHal 3aro-
TOBKH, €T0 CIIOCO0 TMOIy4YCHUS U
00paboTKH, WCXOIs W3 3aJaH-
HBIX JKCIUTyaTallMOHHBIX TpeOo-
BAHUU K JICTaJIH.

Brnaneer metogaMu npoBeneHHUsI
MakKkpo- U MHUKPOCKOTHYECKOTO
aHajM3a MaTepHajoB, HaBbIKa-
MU ONpPEIEICHUS CTPYKTYPHI,
CBOMCTB, CIOCOOOB 00pabOTKH
U o0JacTh TPUMEHEHHUs CIUTa-
BOB I10 IMarpaMMaM COCTOSTHUSI.

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

Hucuunnnza «MaTtepuanoBeeHHe) U3ydaeTcs Ha 2 Kypcee, 4 ceMecTpe.
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JucuumiuHa BXOAUT B coctaB Onoka 1 «/luctuminael (MOIyNN)» U OTHOCUTCS K 0a30-
BOM YacTH.

HucnummuHa «MaTtepuanoBeieHHe» B paMKaxX BOCIUTATEIbHOW pabOThI HANpaBICHA Ha
dbopMHupoBaHKE Y 00YUYaAIOINUXCA AKTUBHOW IPaKIAHCKOW MO3UIIUU, YBOKECHHS K MpaBaM U CBO-
0oJlaM 4YesioBeKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHHWE YYBCTBA OTBETCTBEHHOCTHU
WM YMEHHUS apryMEHTHPOBAaTh, CAMOCTOSITEIIBHO MBICIUTD, Pa3BUBACT TBOPUECTBO, MpOodheccruo-
HaJbHbIE YMEHUS WJIM TBOPUYECKH PA3BUTOM JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHHM, OTBET-
CTBEHHOCTH 32 BBITIOJIHEHUE YU4€OHO-TIPOU3BOICTBEHHBIX 3aJJaHUI U T.JI.

4 O0beM JUCUMILIMHBI (MOXYJIS) B 32a4€THBIX eIJMHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroIuXCcs

OO01mas Tpy10eMKOCTh (00beM) TUCIUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnpenenenne o0beMa AMCIUIUIMHBI (MOAYJIS) TIO BUAAM y4EOHBIX 3aHSATHHA MPEICTaB-
JIeHO B Tabmure 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM QUCLHATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 144

KonTtakTHasi aytuTopHas pa6oTa ody4yamoumxcsi ¢ npenojaasaresiem (mo | 12
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uncie:

3aHATHS JEeKIHMOHHOTO TUMA (JICKIIMY U WHBbIC y4eOHbIC 3aHATHA, Npeny- | 4
CMaTPHUBAOIINE IPEUMYIICCTBCHHYIO TIepeady YIeOHON HHpOpMAIIH T1e-
JArOrMYeCKUMHU PaOOTHUKAMH )

3aHATHS CEMHHAPCKOro THNA (CEMUHApHI, MPAKTHUECKUE 3aHATHA, Mpak- | 8
TUKYMBI, JJaOopaTopHble pabOThl, KOJUIOKBUYMBI M MHbIE aHAJOTMYHBIE 3a-
HSATHUS)

CamocTrosiTeIbHAs padoTa 00y4yaomuxcs U KOHTaKTHasi padora, Bkimo- | 128
Yaolas TPYINIOBbIE KOHCYJIbTAIMH, HHAWBHUIYaIbHYIO paboTy oO0yyaro-
muxXcsa € OpernogaBaTciiiMU (B TOM YHCJIIC WHIAWBUAYAJIbHBIC KOHCYJIbTA-
I[MH); B3aUMOJICHCTBUE B DIIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[IpomexxyTouHast arTecTamus 00yJaromuxcst — 3a4eT ¢ OI[EHKON 4

5 CoaepkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA aKAAEMUICCKUX YaCOB U BUI0B y‘leﬁHOﬁ
padoThI

Ta6muia 3 — CTpykTypa U coep KaHue TUCIUILTAHBI (MOTYJIs)

HaumenoBanwue pa3aenoB, TeM U CO- Bunbt yaeOHO paboThI, BKIIIOUYAsi CAMOCTOSITENEHYIO
Jep’KaHne MaTeprana paboTy 00yJarOIINXCsl M TPYIOEMKOCTD (B Yacax)




KonraktHas paboTa mpernogaBaTens ¢ CPC
00yJaronuMucs
Jlexumu Cemunapckue JlaGopatopHsble
(mpakTHUeCcKHe 3a- 3aHATUSA
HSITHUSA)
3 cemecTp
CtpoeHne 1 cCBOiicTBa MaTepHaJIOB
ATOMHO-KPHCTALIIHYECKOE CTPOe- 1
HHe
CpoiicTBa MaTepHaJioB 1
Cnoco0Obl onpeaesieHust MeXaHuve- 4
CKHX CBOICTB MeTAJJIOB H CILUIABOB
JedekTbl aTOMHOT0 CTPOCHHSA 4
JlnarpaMMbl cOCTOSTHUS
OCHOBBI TEOPUH KPUCTAIM3ALUH 4
ITocTpoeHue 1MarpaMm coCTOSTHUSA 4
TepMmuueckasi 00padoTKa cTajieii U CNJIaBOB
Teopusi TepMuyeckoii 06padboTKu, 1
BH/Ibl TEPMUYECKOIl 00padOTKHN
Kaaccudukanus BuaoB Tepmuye- 4
cKOl 00padoTKH
OcHoOBHBIE NpeBpalleHus IPH Tep- 4
MO00OpadoTKe cTAIH
IMoBepxHOCTHAS 3aKaJIKa CTAJIN 4
XHMHKO-TepMHYecKas 00padoTka 4
cTaIun
LiBeTHBIE METAJIBI M CIVIABBI
Knaccupukauus, cocras, CTpoeHue, 1
CBOICTBA, 00J1aCTh NPUMEHEHHS 0C-
HOBHBIX KOHCTPYKIIMOHHBIX MaTe-
puajoB
HUTOI'O B 3 cemecTpe 4 - - 32
4 cemecTp
CrpoeHne 1 CBOIICTBA MATEPHAJIOB
MakpoaHaiu3 2*

Memoowl MAKPOCKONU4YeCKo2co anaiu-




3a 074 OUEHKU 6HYMPEHHECO CMPOEHU

Mamepuanos

CnocoObl onpeesieHUsi MeXaHUYe- 4

CKHX CBOICTB METAJLJIOB H CIJIABOB

JedeKThl aTOMHOI0 CTPOEHHS 4
JluarpaMMbl COCTOSTHHS

BunapHble cucTeMbl 2% 4

Onpe()eﬂeyue cocmaea u Koauve-
CMBEHHO20 COOMHOUIEHUA 47613 no
()uaepaMMe COCMOAHUA

JAuarpaMmma COCTOSIHUSI CHCTEeMbI 2* 4
"XKeaezo-yriaepoa"

AHnanuz cmpykmypul u ceoucmes cnia-
808 CUCmeMbl JHCeNe30-y21epoo

OCHOBBI TEOPUH KPUCTAJLIM3ALUH 4
IMocTpoeHue THArpaMM COCTOSTHHSI 4
TepMmuueckasi 00padoTKa cTajieil U CNJIaABOB

Kaaccudukxanus BHI0B TepMuUe- 4
CKOii 00padoTKH

OcHoBHbIE NpeBpallleHUs MPH Tep- 4
M00OpPadoTKe CTAJIN

IToBepxHOCTHAsI 3aKaJIKa CTAJIN 4
XHMHKO-TepMHUYecKas 00padoTka 4

CTaJInu

HBeTHbIe MeTaJlJibl U CIIJIABbI

Knaccupurkauus, cocras, CTpoeHue, 4
CBOMCTBA, 00/1aCTh NPUMEHEHHUS OC-
HOBHBIX KOHCTPYKLIMOHHBIX MaTe-
pHuaIoB

MapxkupoBka 2%
Knaccuguxayus memannog u cniasos,
MapKUpo8Ka CNiasos

OmnpenesieHne cocTaBa H KOJIH4e- 32
CTBEHHOT0 COOTHOIIEeHUus1 a3 B
cIIaBe

AJIIOMHUHHEBBIE CILIABBI

Meanble cIJIaBbI

TuTaHOBbIE CILIABLI

o1 o101 O

HeMeTanauueckue MaTepHaJibl

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

NUTOI'O no aucuuminue 4 4* 4* 128

6 BueaynnTopHasi caMocTOsITeIbHAS PadoTa 00y4alOIMXCS N0 JUCHHUILIMHE (MOLY-
JI10)

[Ipy mmaHUpOBaHUU CAMOCTOSITENIEHON PabOThI CTYACHTY PEKOMEHAYETCS PYKOBOJICTBO-
BaTbhCsI CICAYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSTEIRHYIO paboTy (Tabnwuia 4):

Tabmuia 4 — Pexomenyemoe pacipeiesieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy




KommnoHeHTBI caMoCTOSITeIbHO padoThl KosnnyectBo yacos
N3yueHne TeopeTHYeCKuX pasiejioB JUCIUILUIUHBI 96
Brimmonnenune ortdera v moAroToBka k 3amure PI'P 32

7 OueHoYHbIE CPeCTBA JJIfl IPOBEAeHHS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

@DOoH/T OLIEHOYHBIX CPEJICTB JIJISl IPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPO-
MEKYTOYHOM aTTecTaluu npeacrtasieH B [Ipunoxenun 1.

[ToyHBI KOMIUIEKT KOHTPOJBHBIX 3aJIaHUN MU MHBIX MaTePUATIOB, HEOOXOJIUMBIX IS
OILICHUBAHMSI PE3yJAbTAaTOB O0OyUEHHUS MO AUCHMILTUHE (MOJYJIIO), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa>KHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYecKOEe H HH(POPMALMOHHOE O0ecTedeHne TUCHUIIIMHBI (MOXYJIA)
8.1 OcHoBHas nUTEpaTypa

1. HassigoBa, M. C. Matepuanosenenue : yuyeObnoe nocodue / N.C. lasbigoa, E.JI. Mak-
cuHa. — 2-¢ u3n. — Mocksa : PUOP : UTH®OPA-M, 2020. — 228 ¢. — (Bricmiee o0pa-
3oBanue: bakamaBpuar). - ISBN 978-5-369-01222-2. - Tekct : anektponnbid. - URL:
https://znanium.com/catalog/product/1062389 (mata obpamenus: 06.05.2021). — Pexxum
JOCTYTA: 1O MOJIMUCKE.

2. Jlaxtun, FO.M. Marepuanoseaenue : yaeOHuk uist BTy30B / FO. M. JlaxTus, B. I1. Jleon-
ThEBa. - 3-¢ U3/1., epepad. u aor. - M.: Mammuoctpoenue, 1990; 1990. - 527c.

3. benosa, 1.B. Marepuanosenenue : yaeoHoe nocodue st By3oB / M. B. bemnosa, H. E.
Emen. - 2-e um3a. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-na-Amype
roc.TexH.yH-ta, 2016. - 129c.

4. MarepuanoBeaenue : yueOnuk st BTy30B / [lon obur.pea. b.H.Ap3amacosa. - 2-e u3n.,
ucnp. u gon. - M.: Mammnoctpoenue, 1996. - 384c.

8.2 JlomosHUTENBbHAS TUTEpaTypa

1. bamkoB O.B., bamxkosa T.U. Matepuanosenenue: YuebHoe nocooue. —Komcomombck-
Ha-Amype: ['ocynapcTBeHHOE 00pa30BaTeNbHOE YUPEKICHHE BHICIIETO MPO(ECCHOHATb-
Horo oOpa3oBanus «KoMmcomonbckuif-Ha-AMype roc. TexH. yH-T», 2002.—145 c.

2. YepemnaxuH, A. A. Martepuanosenenue : yaeOHuk / A. A. Uepemaxun, A. A. CMOJIBKHH. -
Mockga : KYPC, HUIl UH®PA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-906818-56-
0. - ISBN 978-5-906818-56-0. - Tekcr : onektpoHsbii. - URL:
https://znanium.com/catalog/product/944309 (mara obpamenus: 06.05.2021). — Pexum
JOCTyTa: 1O HOJIUCKE.

8.3 MeTonuueckue yka3zaHus sl CTYJEHTOB 1O OCBOEHHUIO TUCIUILIMHBI

1. Baruep C.H. bunapHble cucTeMbl: METOUYECKUE YKa3aHHsI MO BBIOJHEHUIO KOHTPOJIb-
HOM paboTel mo kypcy «Marepuanosenenue»/coct.:C.H. Barnep, H.E. Emen, A.A.
[nunesa.-Komcomonsck-Ha-Amype:I'OYBIIO «kKHAI'TY», 2008.-40c.

2. Barmep C.H. 3amanus x KOHTpOJBHOU padore «/[narpamma sxene30-yriepo» mo Kypey
«Martepuanosenenue»/coct.:C.H. Baruep, H.E. Emen.-Komcomonbck-Ha-
Awmype:KoMmcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5c.

8.4 CoBpemeHHbIE MpodeccroHalbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCII0JIb3YeMBbIE NP OCYIIECTBICHUN 00pa30BaTeIbLHOIO Mpolecca 1Mo JUCIUILIMHE
1. OnexrponHo-6mbmmoteuynas cuctema ZNANIUM.COM. Jorosop Ne 4997 »6¢c K3 21 1
2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.
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2. DnexktpoHHO-OuONHOTeuHas cucrema [PRbooks. Jluniensnonusiii qorosop Ne EIT 44/4 na
MPEeI0CTaBICHNUE JOCTYIA K 3JIeKTpOHHO-Oubmmoreunoit cucteme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DOnektponHo-6ubmoreunas cucrema eLIBRARY.RU (nmepuonnueckue muznanus) Jloro-
Bop Ne EII 44//3 Ha okazaHue ycnyr AOCTyIa K 3JeKTPOHHBIM m3manusm UK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 T.

8.5 JluneH3noHHOEe U CBOOOJHO pacHpoCTpaHseMoe MporpaMMHoe oOecriedeHue, Hc-
MOJIb3yEMOE MIPU OCYILECTBIEHUH 00pa30BaTEIbHOTO MpoIecca Mo AUCIUTUINHE

Tabmuua 5 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00eCTIeUSHHSI

HaumenoBanue PexBHU3UTHI / yCI0BUS UCTIONB30BAHUS
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OpenOffice CBoOoHas TUIEH3HUS, YCIOBHS UCIOJIB30BaHUS IO CChUIKE:
https://www.openoffice.org/license.html

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BUSA

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa periJaMeHTUpyeTcs y4eOHbIM IJIaHOM U pac-
[MCaHUEeM Yy4YeOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHusi) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOPUU 00ydaro-
IIMHACS MUMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIMX TUCUUIUIMH U MPO(ECCUOHATBHBIX MOY-
Jeif, OCBOGHHBIX B IPOIIECCE MPEIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAaeT 00yyaroIe-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc NpH NMpernoAaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaaH-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUAMH U CEeMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATHSAMH. VIHHOBaIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCS B BUJIE LIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmanmonHsie
o0pa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CAMOCTOSATEIbHOW padOThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHaTHA JeKIMOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CuCTeMaTU3MPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha nepBoii nexuuu jekrop 00s3aH MpeaynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KaKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOONbIINA 00beM HMH(pOpMaAMU U 00ecreunBaTh
Oosee riry0okoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA
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CeMuHapcKue 3aHATHS MPEACTABISAIOT cO00H AeTaan3aluio JEKIHOHHOTO TEeOPETHIECKO-
ro MaTepuasa, IPOBOATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHOH (opMOil poBeIeHNsI CEMUHAPOB SBJISETCS 00CyXaeHne Hanboiee mpodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH mpemnojaBaTelis BXOIAT: OKa3aHHE METOJUYECKOW IMO-
MOIIIM ¥ KOHCYJIbTUPOBAHUE CTYEHTOB I10 COOTBETCTBYIOLUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHITHUSIX OLEHUBAETCS 110 CIEAYIOIINUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, NIpeAJIaracéMble MPEINO01aBaATEIIEM;

- Y4acCTHE B JUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U UHBIX 3aJJaHU;

- ACCUCTHPOBAHHUE MPENOAABATENO B IPOBEICHUH 3aHATHUM.

OTBet foKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUIKM Ha UICTOYHHUKH.

Jlokyiazpl U ONIIOHUPOBAHUE JOKJIAA0B IPOBEPSIOT CTEIEHb BIIAJEHUS TEOPETHUUECKUM
MaTepHaloM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIECHUMN.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMHUHApPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIMHE (MOIYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTO, LEJICHANPABICHHOTO
npuoOpeTeHusl CTYJICHTOM HOBBIX 3HAHHM, YMEHHI 0€3 HEMOCPEICTBEHHOI0 Yy4acTHs Mpernoja-
BaTelsl, XapaKTEpU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00yUJarOMIerocs.

Ienu camocTosATeNbHON PabOTHI:

- CUCTEMATH3alUs U 3aKPEIJIEHUE TTOJYYEHHBIX TEOPETHUYECKUX 3HAHUN U MTPAKTUYECKHUX
YMEHUH CTYJIEHTOB;

- yrayOJIeHHE U PACITUPEHUE TEOPETUICCKUX 3HAHUM;

- (popMUpOBaHUE YMEHUN HCIMOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO TOKYMEHTAIIHUIO,
CIICLIMATBHYIO JTUTEPATYPY;

- pa3BUTHE TO3HABATENbHBIX CIIOCOOHOCTEH, AaKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTHU U
OPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUICHHS], TBOPYECKOW MHHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHNIO U CAaMOPEaIN3aLNH;

- Pa3BUTHE UCCIEA0BATEIbCKUX YMEHUM U aKaJIEMUYECKUX HaBBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISATHCA UHAWBUAYAIHHO WIN TPYIIAMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHosorus opraHu3alii CaMOCTOSITEIbHON pabOThl CTYJAEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KonTtponb pe3ynbTaTOB BHEAYIUTOPHOM CAMOCTOSITEIHHOM pPaOOTHI CTY/IEHTOB MOXET
MPOXOJIUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOH (opme.

CryaeHThl JOHKHBI TOIXOAUTH K CAMOCTOSITEIBHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKHUX 3HAHUMN, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJIENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MCIIOIB30BaHUs Mpodec-
CHOHAJIBHOW JINTEPATYPBHIL.

9.5 MeToanuyeckue yKazaHus /151 00yYAKOMXCH M0 OCBOCHUIO M CHUNIMHBI

HpI/I HU3YUCHUU NUCHUIIIINHBI O6y‘-IaIOIJ_II/IMC$I uenecoo6pa3H0 BBITIOJIHATE CIICAYIOIIUEC PC-
KOMCHIOaIlnuH:
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1. zydyenne yueOHOM TUCIUIUTAHBI JOJIKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjerna 1no yueOHUKY MM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTCA 110 IaMsATH BOCHPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCACICHW A, ITIOHATHUA pa3ac-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 334a€TCs Ha JIEKUUAX Mpeno-
naBaresneM. VM ke 1aroTcs MCTOYHHMKY (B MEPBYIO OuYepe/ib BHOBb U3JJaHHbIE B MEPHOAMYECKON
HAYYHOI uTeparype) 1y 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

IIpu camocTosTENIEHON NPOPAOOTKE Kypca 00yUdarouIuecs A0JKHbI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (haKThI;

- MOBTOPUTH 3aKOHCIICKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3aJaHHs, aHAJIOTMYHBIE ITPEJIaraéMbIM Ha 3aHATHSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro I 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUIINHE (MOYJII0)

10.1 YueGHo-1200paTOpHOE 00OPYAOBAHME
Tabmuna 6 — [lepeuens 00opypoBaHus 1a00paTOPUN

Aynutopust | HaumenoBanue aynutopun | Mcnonszyemoe 060pynoBaHue

(;1aboparopun)
207/3-2 JlaGopaTopus «Matepuasio- | MeramiorpaduuecKuii MUKPOCKOT ¢ IIU(PPOBOH
BEIICHUS kamepoiit Mukpo-200

MastaukoBsIi koriep JB-W300 Meramiorpaduye-
ckuii Mukpockorn Nikon MA200 MukpoTtBepaomep
HMV-2

ITpu peanuzanuu aucuuiuinHel «MatepuanoBeneHre» Ha 06a3e MpoduiIbHON opraHuza-
LIUU UCTIOJIB3YETCs MaTepUaIbHO-TEXHUUECKOE oOecrieueHne, nepeuncieHtoe B Tadmauae 6.1.

Tabmuna 6.1 — MarepraibHO-TEXHIYECKOe 00SCTICUeHNE TUCITUITITNHBI

CrangapTHOE U CIIEUATU3UPO- Haznauenue o6opynoBanust
BaHHOE 000pyAOBaHKe, o0ecreynBa-
IOILIEE BHINIOJIHEHHE 3aaHUI

Mertannorpaduyeckuii Mukpockon ¢ | [IpeqHasHaueH 11 uccieo0BaHusI MUKPOCTPYKTYpPBI

mdpoBoii kamepoit Mukpo-200 MaTepUasoB.

Mertamnorpagudeckuii MUKPOCKOIT [To3BosisieT MPOBOAUTD UCCIEAOBAHUS OOBEKTOB B CBET-

Nikon MA200 JIOM ¥ TEMHOM T10JI€, B TIOJISIPU3ALIMIOHHOM CBETE, METO-
oM nuddepeHInanTbHO-UHTEPPEPEHITNOHHOTO KOHTpa-
cTa.

MastaukoBbIit konep JB-W300 [Ipenna3zHaueH I UCIIBITAHUS METAILIIOB 110 METOAY

[ITapry, KOTOPBIN 3aKIFOYAETCS B U3MEPEHNUN SHEPTUH
MIPU pa3pyLIeHUH 00pa3loB MPU UX UCIIBITAHUH HA JIBY-
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XOMOPHBIN YAapHBIN U3THO

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

10.2 Texnuueckue ¥ 31eKTPOHHbIE CPeICTBA 00y4eHH

JleknnoHHbIE 3aHATHS.

Aynuropun Ui JIEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIbI0 U TEXHUYCCKUMU
cpeacTBaMu OOydeHHUs, CIyKallUMU Ui TpeAcTaBleHUs y4dyeOHOW uHpopManuu OOJbIION
aynmutopuu  (HaOOpBI JIEMOHCTPALIMOHHOTO 00OpymOBaHUS (IIPOCKTOP, OJKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATISAHBIC TOCOOUSI, TeMAaTUUECKHUE HILTIOCTPAIIUN ).

IIpakTuyeckue 3aHATHS.

Aynuropuu Ui NMPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIIEUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMHE CpeIcTBaMU 00y4eHUs (TIPOEKTOP, SIKPaH, KOMITLIOTEP/HOYTOYK).

CamocrosiTesibHast padora.

[Tomerenust 1711 CaMOCTOSATEIBLHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JIEKTPOHHOU MH(OPMALMOHHO-
obpazoBarenbHoi cpeae KHAI'Y:

- yutaneHeIi 321 HTh KHAT'Y

- KoMnbIoTepHBIe Kiacchl (ayn. 204 xopmyc Ne 2)

11 Uunle cBeaenus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYy4aroIIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IJIs OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCS C TICHXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJJMMOCTH OCYLIECTBIISIETCS JOTOJHUTENbHAS MOJepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHAanusiMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iekcUBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYJIBTYPHON peaduIUTALUU C LEeNbI0 OKa3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TTOJTHOIIEHHBIX MEXIUYHOCTHBIX OTHOIIEHHWH C JPYTUMH CTYACH-
TaMH, CO3JJaHUU KOM(OPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynme. [Tonbop u
pa3paboTKa y4yeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IMPEAOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHHMYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocymecTBiseTcss ¢ MCNOIb30BaHUEM CPEICTB
o0ydeHus 00Iero M crenuaibHOro Ha3HaueHus (MEPCOHAIBHOIO M KOJUIEKTMBHOIO HCIIOJB30-
BaHMs). MarepuaabHO-TEXHHUYECKOe OOecrieueHre MpeycMaTpUBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam jui ¢ OB3.
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®dopMa MpoBeJeHUsI aTTECTALMU JIJISl CTY/IEHTOB-UHBAIM/IOB YCTAHABIMBAETCS C YUYETOM
WHIUBHUIYAIbHBIX MICUX0(pU3NIECKUX ocooeHHoctel. s crynertoB ¢ OB3 nmpenycmarpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSIMU OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (opMe WK AJIEKTPOHHOHU (hopMe ¢ YBEIIMYEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

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

CryaeHTamM ¢ MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYJEHTOB MpeaycMaTpUBaeTCs JOCTYMHasi popma MpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- MIUCBMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HApYyILIEHU -
MU CllyXa, peuHn);

- BEIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIML C HAPYIICHUSIMU 3PEHHSI, OIOPHO-IBUTATEILHOTO arlnapara).

[Ipu HEOOXOMMMOCTH Jisi OOYUYAIOIIMXCS ¢ HHBAJIMIHOCTBIO MPOIIeAypa OIEHUBAHUS 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

HamnpaBnennocts (npoduiib) oOpa3oBaTenbHOM
POTPaMMBI

OOGopynoBaHMe M TEXHOJOTHsS CBapOYHOTO
IIPOU3BOJICTBA

KBanudukamnms BbITYyCKHIKA

bakainasp

['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy)

2021

®opma 00yueHus 3aounas popma
TexHomnorust 00yueHust TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
2 3,4 4

Bun npomexxyTro4yHou arrecra-
07071

O6CCHC‘-II/IB3IOH_ICC noapa3acJICHUC

3ayeT ¢ OLEHKOH

Ka(bez[pa «MaTepI/IaJ'IOBe,I[CHI/IC " TCXHOJIOTUS HOBBIX MATCPHU-

aJIOB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJibTATAMH 00pa30BaTeJbHON NPOrpaMMbI

Tabnuna 1 — KoMnereHIy 1 niaHupyeMble pe3yabTaThl 00yUEHHs MO MPaKTUKE

KO,I[ N HAUMCHOBAHHE KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[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 JKCIUTyaTalllu
TEXHOJIOTHYECKOTo  000py-
JOBaHMSI TIPU U3TOTOBIICHUU
U3/IeJIMH MalIMHOCTPOEHUS

IK-17.1.

3HaeT COBPEMEHHBIE TEXHOJIO-
MM CBapKH U UX IIPUMEHEHHUE;
OCHOBHOE U BCIIOMOTaTEJIbHOE
CBapO4HOE o0opy10BaHuE;
COCTaB,

CTPYKTYpYy, CBOWCTBA M IpPHU-
MEHEHUE OCHOBHBIX M BCIIO-
MOTaTeNNbHBIX CBAPOYHBIX Ma-
TEpPUAJIOB, HOPMATUBBI PACXO-
Jla CBapUBAEMBIX U CBAPOUYHBIX
MaTepuasos;

[1K-17.2.

YMeeT BBIOMpPATH  CHOCOOBI
peain3ali CBapOYHBIX IIPO-
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
CBAapKH KOHCTPYKIIHIA;
METOAUKON pacyéra TpyLoeM-
KOCTH TEXHOJIOTHYECKOI 0
mmporecca, pacxoja cBapod-
HBIX MAaTepuajoB, PEKUMOB
TEPMHUYECKO 00pabOTKH.

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

OTIpeNIeNIeHUI0  (pU3UKOMEXa-
HUYECKUX CBOWCTB M TEXHO-
JOTUYECKUX  TOKa3areseu
UCIIOJIb3YEMBIX MaTepUasoB

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
MEXaHUYECKUX 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 o0nacTv NPUMEHEHHUs CIula-
BOB 110 JUarpaMmam COCTOSIHHSI.
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Y TOTOBBIX U3ACIIUU

CBAPHBIX COEAUHEHHI
[1K-18.2.

YMeeT BBINOJIHATH NPOLEAY-
pbl IPOBEICHUSI KOHTPOJIS Ka-
YEeCTBa CBAPHBIX COECIMHEHUI
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  JeJaTh

Tepmuueckas 06padboT-
Ka CTajei U CIUIaBOB

L[BeTHLIe MCTaJJIbI H
CIIJIaBBbI

Bce paznenbl

oora

JlaGopaTtopHas pa-

[IpakTuueckas pa-

000CHOBaHHbIE BBIBOJIBI HA
OCHOBE MHTEpIIPETALUN HH-
(dhopMmaruu, 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 Meroanyeckue MaTepHaJibl, ONpeae/siioue NpoueIypbl ONeHNBAHUS 3HAHMIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yolme npouecc (popMupo-

BaHHUS KOMIIETEeHI M

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

TUIMHBI (Tabnuna 3).

Tabmuia 3 — TexHoornueckas 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, UCIIBITHIBAA 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 MOXKET OOBSICHUTD TTOTYUYCHHBIE
pe3yIbTaThI

PI'P

15 Henensa

20 0ayuIoB

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

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 BJIAJEHUS HABBIKAMU 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 - CTY/IEHT BBIIOJIHUI 3a/laHUE 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
MHOTI'0O HETOYHOCTEM.

0 6ayI0B - 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 MO AUCLUILIUHE);

65 — 74 % oT MakCUMaJbHO BO3MOXHON CYMMBbI 0aJlJIOB — «yJOBJIIETBOPUTEIHHOY (ITOPOTOBBIi

(MUHUMAJIBHBIN) YPOBEHB);

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

HBII) YPOBEHB)
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3agaHus A/ TEKylIero KOHTPOJIA

3amanue nis nabopaTopHoit paboTsl Nel:

[IpoBecTr AMArHOCTHKY MaTEpUAaOB MPU MOMOIIM MaKpoaHalu3a (M3MEPUTh TIyOUHY
HEMEHTHPOBAHHOTO CJIOS, OMPECIUTh JUKBALMIO, OMPEICIUTh 30Hy TEPMHUYECKOrO BIUSHUS,
ONHUCaTh U3JIOMbI MATEPUAJIOB).

3ananue as mabopaTopHOi paboThr Ne 2:
N3yunTh MUKPOCTPYKTYPY CTajell M 4yryHOB, yMETh MX pa3inyaTh B 3aBUCHMOCTH OT
XUMHYECKOT'O COCTaBa, PACCUUTATh CTPYKTYPHBIC COCTABIISIOIIHE.

3amaHue A1 MPAKTHIEeCKOro 3ausaTus Ne 1:
Pemenre 3amau no OMHAPHBIM cUcTeMaM (OMpe/IeieHHe KOJUUECTBEHHBIX COCTABIISIO-
[IMX ¥ XUMUYECKHUI cocTaB ¢a3).

3anaHue A IpakTHUecKoro 3ansatus Ne 2:
YMetb pacumdpoBeIBaTh U 3 (PPOBHIBATH MAPKH MAaTEPHAJIOB.

3aganue s PI'P

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

2) Jatb OykBeHHOE 0003HAUCHUE BCEM JIMHUSIM JHArPAMMBI.

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

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
KOHLEHTpauuu X(CM. BapuaHT 3aJaHuil), OObSCHUTH IMPEBPALICHUS, MPOUCXOASIIUE B
npolecce OXJIaXJICHHs.

7) OmpenenuTh KOJIUYECTBEHHOE COOTHOIICHUE CTPYKTYPHBIX COCTABJISIOLIMX CIUIaBa MPH
KOMHATHOM TemIiepaType 1 3apucoBaTh 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 knaccudukaiys MaTepruaioB B IPUPOJIE.

2. OCHOBHBIC TTOHSTHS MEXaHUYECKUX CBOMCTB.

3. MarepuanoBeieHHE KaK HayKa.

4. B3anMOCBSI3b CTPYKTYPHOTO U (ha30BOTO COCTOSTHUN C XapaKTePUCTUKAMU MaTEpUATIOB U U3-
eI,

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

7. KoHCTpYyKITMOHHBIE MaTepualbl (BBIOOp MaTepuaia).

8. Knaccuduxkarus Ierupyromumx 31eMeHTOB.

9. MeTtoas! NOBBIIEHNUS] KOHCTPYKIIMOHHON TPOYHOCTH.

10. Knaccudukanus KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHOBHBIE OHIATHSI XUMHUYECKUX CBOMCTB.

12. OcHOBHBIE MOHATHUS TEXHOJIOTUYECKUX CBOMCTB.



20

13. OcHOBHBIEC TOHATHUS (PU3UUIECKUX CBOMCTB.

14. DxcrtyaTalimOHHBIE XapaKTEPUCTUKUA MaTEPHUAIIOB.

15. BnusiHue Jerupyromux 3J1€MEHTOB.

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

17. Lens 1 3a1a4i KOMIUIEKCHOTO JISTUPOBAHUS CTajeH.

18. Knnaccudukanus JerupoBaHHBIX CTaJICH 110 MUKPOCTPYKTYPE.

19. Knaccudukanus craneii no (pyHKIMOHATIFHOMY Ha3HAUYEHUIO.

20. Knaccuduxanus Jerupyomx 3J€MEHTOB 10 BIMSHHUIO Ha MOJUMOPU3M xeje3a u (aszo-
BbIE [IPEBPALLEHUS.

21. ®akTopsl, BIMUSIONIME HA YCTATOCTHYIO TPOYHOCTD.

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

24. YXaponpoyHble U )KapOCTOUKHE CTAJIU.

25. TBepablie criaBbl. MapKupoBKa.

26. Kopp0o3rOHHO-CTOMKHUE CTAIIH.

27. PeccopHO-IIpYKMHHbIE CTAJIH.

28. A3oTupyemsl CTaiu.

29. Ynyuniaemsbie CTaju.

30. LlemeHTyeMBbI€ CTATN.

31. UacTpymMeHTaNbHBIC YTIIEPOAUCTHIE U JIETUPOBAHHBIE CTANN (KJIacCH(UKALNs, TPUMEHEHHE).
32. BausiHue Nerupyonmx 3JIeMEeHTOB Ha MeXaHHUecKue U (pu3nyeckue cBoicTBa geppura.
33. CtpykTypHas u Ga3zoBas HACICIACTBCHHOCTb.

34. KpuoreHHsle CTaiM U CIJIaBBhl.

35. YrnepoaucTelie cTajid 00111ero Ha3HAYCHUSI.

36. [lopoku JIeTHPOBAHHBIX CTAJICH.

37. BiusiHUE JETUPYIOLIUX 3JIEMEHTOB Ha MPOKAIUBAEMOCTh CTAJIH.

38. ABTOMaTHBbIE 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 npespanienuit 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. AmomunwMii 1 ero cruiaBel. O6JacTH NPUMEHEHUS.

47. Menp u e€ crinabl. O6s1acTu IPUMEHEHUSI.

48. Tutan u ero cruiaBbl. O6JaCTH IPUMEHEHHUS.

49. MapkupoBKa cTajieli U CIIJIaBOB.

50. Tepmuueckast 00paboTKa cTajiei.
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[Ipunoxxenue

Jluct perucrpauuu udMenenui Kk PI1J{

n/n

Homep nportokomna 3aceqanust
Kadenpsel, 1aTta yTBEpKACHUS
U3MEHCHUS

KommuectBo CTpaHull
N3MCHCHUA

[Tonnuce aBropa PITJ]




