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1 BBenenue

Pabouas nporpamMa u ()OHJI OIEHOYHBIX CPEICTB IUCIMILIMHBI «MaTepuanoBeieHUue»
COCTaBJIEHbl B COOTBETCTBUU C TPeOOBaHUAMM (eepaIbHOIO rOCy1apCTBEHHOIO 00pa3oBaTelb-
HOTO CTaHAApTa, YTBEPKIAEHHOTO npukazoM Munobpuayku Poccuiickoit @enepauul , 1 OCHOB-
HOM npodeccruoHanbHOM 00pa30BaTeNIbHOM MPOrpaMMbl OATOTOBKU «be30nmacHOCTb XKU3HEes -
TEJILHOCTU B TexHOc(epe» mo HampasieHuio moarotoBku «20.03.01 Texnocdepnas 6e3omac-

HOCTbBY.
3amjauu  AMCLM- | - U3YYUTh ATOMHO-KPUCTAITIMYECKOE CTPOCHUE MAaTEPHAIIOB;
IIJIUHBI - 03HAKOMHUTH C BUJAMU M KJIacCCH(PHKAIMEH MaTepHUaoB;

- OCBOHMTbH OCHOBHBIC METO/IbI HCCIICIOBAHMS CTPYKTYPBI U CBOMCTB
MaTepuaJioB;

- JIaTh HaBBIKH BbIOOPA HEOOXOAUMBIN MaTepHas ISl PEIICHHS
po(heCcCHOHANBHBIX 3a7a4;

OcHOBHBIE pa3e-
Jbl / TEMBI HUC-
LUIUINHBI

CTpoeHue 1 CBOMCTBA MAaTePUATIOB: ATOMHO-KPUCTAJUIMYECKOE CTPOE-
Hue, CBoiicTBa MmaTepuasioB, Makpoananu3, CriocoObl onpeiesieHus: Mexa-
HUYECKUX CBOMCTB METAJUIOB U CILIaBOB, J{e(heKThl aTOMHOTO CTPOCHUS
JAuarpammbl cocTosiHus: buHapHbie cucTeMsbl, Jlnarpamma COCTOSHUS CH-
cremsl "Kenezo-yraepon", OcHOBBI TeOpuu Kpuctamum3auuu, [loctpoenue
JUarpaMM COCTOSTHUS

Tepmuueckasi 00padoTka cTajieil M crIaBoB: Teopus TepMUYECKON 00-
paboTKH, BUABI TepMHUYECKON 00paboTku, Kitaccudukamnms BUI0B TepMude-
cKoil 00paboTku, OCHOBHBIE IPEBPAIICHHSI IPU TEPMOOOPAOOTKE CTaNH,
[ToBepxHOCTHAS 3aKaJIKa CTAIH, XUMUKO-TepMUYECKasi 00paboTKa cTanu
LBeTHBIe MeTaIbI M ciIaBbl: Kinaccudukaius, cocTaB, CTPOCHUE, CBOM-
CTBa, 00J1aCTh MPUMEHEHHUS OCHOBHBIX KOHCTPYKIIMOHHBIX MaT€pPUAJIOB,
MapxkupoBka, OmnpeieieHre cocTaBa U KOJIMYECTBEHHOTO COOTHOIIEHUs (a3
B CIIaBe, AJTIOMUHHUEBBIE CIINIaBbl, MeqHbIE CIIIaBbl, TUTAHOBBIE CILIABHI,
Hemerannnueckue MmaTtepuanbl

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Tponiecc u3yueHust TUCHUILIMHBI «MaTepuaioBeieHne» HampaBjieH Ha (HOpMUPOBAHHUE
cnenyromux kommereHuid B coorBercTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTenbHOU Mpo-
rpaMMmoii (tabnuua 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I WU MHAUKATOPBI UX JOCTUKCHUS

Kox u Haumenosa-
HUE KOMIIETEHIINHU

Nuaukatopel 1OCTHXKEHUS

[Inanupyemsble pe3ynbTaThl 00yye-
HUS 110 TUCIUITIIMHE

OIIK-1 Cnocoben
YYUTHIBATh
COBPEMEHHBIE
TeHIEHINN
pa3BUTHS TEXHUKU
7 TEXHOJIOTHUH B
obmactu

OIIK-1.1 3HaeT coBpeMeHHbBIE
TEH/ICHIINH Pa3BUTHS TEXHUKHU H
TEXHOJIOTUI B obnacTu obecneye-
HUS TeXHOC(hEpHOI OE30MmacHOCTH,
COBPEMEHHBIE TEHACHIINN
BBIYUCITUTENTHOW TEXHHUKH,
MH(POPMALIMOHHBIX TEXHOJOTHH B

3HaeT cocTaB, CTPYKTYpy, CBOMCTBa
U TPUMEHEHHE MaTepuajioB; BUIbI
TEPMHUUYECKO, XUMHKO-
TEpMHUYECKON 00pabOTKH U MOBEPX-
HOCTHOTO yIPOYHEHUS JeTalel;
METOJIbl OTpEJeNIeHUsT MeXaHuye-
CKHX CBOWCTB MaTEpHasIOB.




TexHochepHOH cBOe mpodeccHoHANBbHOU Jes- | YMeeT 000CHOBaHHO BHIOMpaTh pa-
0€30MacHOCTH, W3- | TEJIBHOCTH [UOHAJIBHBIA MaTepuall 3arOTOBKH,
MEPUTETHHOU U OIIK-1.2 ¥YMeeT HCIOJB30BATh | €T0 CHOCOO MOJydeHUs u 00pabdoT-
BBIYHMCITUTEIILHON BBIYHMCIIUTEIILHYIO TEXHUKY M HH- | KU, HCXOJ M3 3aJaHHBIX JKCILTya-
TCXHHUKU, q)OpMaL[I/IOHHBIe TEXHOJIOTUU B | TAHUOHHBIX Tpe60BaHHI>i K AC€TaJIn.

UH(GOPMAIIMOHHBIX | 00JlacTH  o0ecrieueHuss TeXHO- | Brmameer MerogamMu — mpoOBeACHHSI

TEXHOJIOTU ITpU
PEILIEHUN TUIIOBBIX
3az1a4 B 00J1aCTH

chepHoii Oe3omacHOCTH; OTmpee-
JSATh  TApaMeTphl  OMACHBIX U
BPEIIHBIX BO3JICHUCTBHI

MaKpO- ¥ MUKPOCKOIIMYECKOI'0 aHa-
JU3a MaTepHUalloB, HaBbIKAMU OIIpE-
JIEIICHUSI CTPYKTYpBI, CBOMCTB, CIIO-

Mpo)eCCHOHAIBHON | TEXHOJIOTHYECKUX W MPOM3BOJI- | COOOB 00pabOTKH W 00JaCTH TMpH-
NeSITeIbHOCTH, CTBEHHBIX MPOIIECCOB; BBISBJIATH | MCHCHHS CIUTABOB IO JHarpaMMam
CBSI3aHHOM C 0a30Bble 3aKOHBI U 3aKOHOMEPHO- | COCTOSIHHMSIL.

3alIUTON CTH pa3BUTHS HAayKH B 00IacTH

OKpYyKarolien TexHoc(hepHOoU Oe30MacCHOCTH

cpensl U OIIK-1.3 Bnageer HaBbIKaMu

obecrnieueHreM CTPYKTYpUPOBAHUSI 3HAHHUIA;

0€30MacHOCTH NpPaBUIBHOTO BBIOOpa  CPEINCTB,

YenoBeKa Croco00OB U METOJIOB TPHUHSTHUSA

penIeHui;

BJIaZIeHHE TEXHUKOH U TEXHOJIOTH-
SIMH B 00JaCTH 00ECIICUCHUS TEX-
HOChepHOI

0e30IaCHOCTH; BIaJICHUE
BBIYMCIIMTEIILHON TEXHUKON U
WH()OPMAIITMOHHBIMU TEXHOJIOT S~
MH B CBOCH MpodeccHoHaTbHOM
JIeATECIIbHOCTH

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jucuunnuna «MaTepuanoBeaeHre» u3ydaercs Ha 2 Kypce, 4 cemecTpe.
JucuuniauHa BXOIUT B cocTaB 0oka 1 «Jlucuuruinabl (MOAYIIHN)» U OTHOCHUTCS K 0a3o-

BOI1 4aCTH.

Huctunnuna «MarepuanoBeieHHE» B paMKax BOCIUTATEIbLHOM paOOThl HampaBlieHa HA

q)OpMI/IpOBaHI/IC y O6y‘IaIOH_II/IXCSI aKTHUBHOH l"pa)KI[aHCKOI\/’I MO3UluM, YBA’KCHHUA K IIpaBaM U CBO-
60)IaM YCJIOBCKA, 3HAHHA IMPAaBOBBIX OCHOB M 3aKOHOB, BOCIIUTAHWEC YYBCTBA OTBCTCTBCHHOCTHU
WM YMCHUA apryMEHTHUPOBATH, CAMOCTOATCIIBHO MBICIINTDH, pa3BUBACT TBOPYECTBO, HpO(i)CCCI/IO-
HAJIbHBIC YMCHHUS WM TBOPUYCCKH paSBI/ITOﬁ JIMYHOCTHU, CUCTEMbI OCO3HAHHBIX 3HaHI/II71, OTBET-
CTBCHHOCTH 34 BBLIITOJIHCHHUC y‘{e6HO'Hp0H3BO,Z[CTBeHHI>IX 33.IlaHI/II7I nT.AO.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJjeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4Yalomuxcs ¢ nNpenojaBa-
TeseM (110 BH/IaM Y4eOHbIX 3aHSITHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4arouxcst

OO61mas TpyA0eMKOCTh (00beM) TUCHUIIIHNHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie oobeMa JUCHUILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIEe 2.

Tabnuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIMA



O0bEM AUCLUILIMHBI

Bcero akanemu-
YEeCKUX YacoB

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI

144

KonrakTHas ayiuropHasi pa6oTa o0y4aommxcs ¢ npemnojaaBaresiem (1o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

12

B Tom uncie:

3aHATHA JEeKIHMOHHOr0 TUMNA (JIGKIWU W WHBbIC y4eOHbIC 3aHATHSA, IPEIy-
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHoi nHpopMauu me-
JarOTU4eCKUMHU paOOTHUKAMM)

3aHATHS CEMHHAPCKOI0 THNA (CEMHUHAPHI, IPAKTUYECKUE 3aHATUS, TPAK-
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMbI U WHbIE aHAJIOTUYHBIE 3a-
HSATHS)

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTesisMU (B TOM UHWCIE WHIUBUAYAIbHbIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON
cpele By3a

128

[TpomMexyTouHas aTTecTalus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON

5 Coaep:xkaHue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUIOB y4eOHOii

padoThbI

Tabmuua 3 — CTpykTypa H coJiepKaHue AUCLHUILIMHBI (MOIYJIs)

HaunmenoBanue pa3nienos, TeM H CO- Bunbl yueOHOM paboThI, BKIIFOYAs] CAMOCTOSTEIBHYIO
JEp’KaHUE MaTepuana paboTy oOydaronmxcs ¥ TpPYAOEMKOCTh (B dacax)
KonTtakTHas paboTa npenoaasaresns ¢ CPC
00yJaronuMucs
Jlexuun CemMuHapckue JlaGopatopHsble
(mpakTuueckue 3a- 3aHATUA
HSTHS)
CrpoeHne 1 CBOMCTBA MaTepPHAJIOB

ATOMHO-KPHCTANIHYECKOE CTPOe- 1
HHe
CpoiicTBa MaTepHaJioB 1
Makpoanajus 2*
Memoow makpockonuuecko2o ananuza
0J151 OYeHKU GHYMPEHHEe20 CIMPOeHUs
Mamepuanos
Cnoco0bl onpeneieHUst MeXaHH4e- 8




CKHX CBOMCTB MeTAJIJIOB H CILIABOB

JedeKkTbl aTOMHOI0 CTPOEHUS

JAmnarpamMMbl cOCTOSIHUS

BunapHble cucTeMbl 2*
Onpedenenue cocmasa u Koauue-
CMBEHHO20 COOMHOULeHUs. (ha3 no oua-
epamme cOCmosHuUs

JluarpaMMa cOCTOSIHUSI CHCTEMbI
"XKemae3zo-yriaepoa"

AHnanuz cmpykmypwl u c60Ucmes cnia-
806 CUCHeMbl JHcene30-yenepoo

2*

OcHOBBI TCOPUH KPUCTAJIN3AUHN

IMocTpoeHue THATPAMM COCTOSTHHUS

Tepmuueckasi 00padoTka cTajiei U CIJIABOB

Teopusi TepMUYecKoii 00padOTKH, 1
BH/Ibl TEPMHUYECKOi 00padoTKH

Knaccudukanusi BUI0B TEpMUYe-
cKOl 00padoTKH

OcHoOBHBIE IpeBpalIeHusI IPU Tep-
M000padoTKe cTaIN

HOBerHOCTHaﬂ 3aKaJIKa CTaJaIu

XuMHKO-TepMHUYeckasi 00padoTka
cTaIu

HBETHbIe MeETaJJIbl M CIIJIaBbI

Knaccupukauus, cocras, CTpoeHue, 1
CBONCTBA, 00/1aCTh PUMEHEHUS OC-
HOBHBIX KOHCTPYKIIMOHHBIX MAaTe-
pHuaJIoB

MapxkupoBka 2*
Knaccugukayusa memannos u cnagos,
MApKuposKa Cniasos

OnppenejieHHe COCTaBa U KOJIMYe-
CTBEHHOT0 COOTHOLIeHHUs (a3 B
cijiaBe

32

AJIIOMHHHEBBIE CILIABBI

Menupbie CIJIABbI

TuTranoBbIe cIJIaBBI




Hemeraummueckne MmaTepuaJibl 8

HUTOI'O no xucuuiivge 4 4* 4* 128

*-B popMe MPAKTUUECKON MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAOIIMXCS 10 AU CHUILINHE (MOY-
J110)

[Ipu nnaHupoBaHUM CaMOCTOSATEIBHON pabOThl CTYACHTY PEKOMEHYETCs] PYKOBOACTBO-
BaThCs CJIECAYIOIIUM paclpeiesIeHUEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJieHue YacoB Ha CaMOCTOSITEIIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEILHOI paboThI KoauuecTBO 4acoB
N3ydeHune TeopeTHYecKuX pa3aeiaoB JUCIUTLIMHBI 96
Brinmonnenne otuera u moaroroska k 3amure PI'P 32

7 OueHoYHbIE CPeICTBA I NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOUYHOMI
arrecTauMy 00y4aroMXCcs M0 JMCUMUILINHE (MOTYJIIO0)

@DOoH/T OLEHOYHBIX CPEJICTB JIJISl IPOBEACHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IMPO-
ME)XXYTOUHOM aTTecTanuu rnpeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMILIEKT KOHTPOJIBHBIX 33JIaHUM WM MHBIX MAaTEPHUAIOB, HEOOXOIUMBIX JIJIs
OIICHMBAHMSI PE3yAbTATOB O0YyUEHHUS MO AUCHUILTHHE (MOJYIIO), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYeCcKOe M HH(POPMALMOHHOE O0ecTedeHne JUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHas nUTEpaTypa

1. MaBbinoBa, U. C. MatepuanoBenenue : yuebnoe nocobue / M.C. /laBsigosa, E.JI. Mak-
cuHa. — 2-¢ u3n. — Mocksa : PUOP : UTH®OPA-M, 2020. — 228 ¢. — (Bricmiee oOpa-
3oBanue: bakanaBpuat). - ISBN 978-5-369-01222-2. - Tekct : snekrpoHHs. - URL:
https://znanium.com/catalog/product/1062389 (mata ob6parmenus: 06.05.2021). — Pexxum
JIOCTYTA: 110 MOATHCKE.

2. Jlaxtun, FO.M. MarepuanoBeaenue : yaeOHuk uist BTy30B / FO. M. JlaxTus, B. I1. Jleon-
TheBa. - 3-€ U3, nepepad. u goim. - 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 11 BTy30B / [loxg obur.pen. b.H.Ap3amacosa. - 2-e u3n.,
ucnp. u aon. - M.: Mammnoctpoenue, 1996. - 384c.

8.2 JlonoJHUTENbHAS IUTEpATypa

1. bamkoB O.B., bamxkosa T.U. Matepuanosenenue: YuebHnoe nocooue. —Komcomombck-
Ha-Amype: ['ocynapcTBeHHOE 00pa3oBaTeNbHOE YUPEKIEHUE BBICIIETO MpodheccnoHanb-
Horo oOpa3zoBanus «KoMcomonbckuii-Ha-AMype roc. TexH. yH-T», 2002.—145 c.

2. YepemnaxwuH, A. A. Martepuanosenenue : yaeOHuk / A. A. Uepemaxun, A. A. CMOJBKHH. -
Mocksa : KYPC, HULl UHOPA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-906818-56-
0. - ISBN 978-5-906818-56-0. - Tekcr : omektpoHssii. - URL:
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https://znanium.com/catalog/product/944309 (mara oOpamenus: 06.05.2021). — Pexum
JOCTYTA: 1O ITOJIIHCKE.

8.3 MeTtonnueckue yka3zaHus JUisl CTYJE€HTOB 10 OCBOEHUIO IUCLIMILIAHBI

1. Baruep C.H. bunapHble cuctembl: METOAUYECKHE YKa3aHUS 110 BBIITIOJHEHUIO 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 xeie30-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 MpodeccroHalbHble 0a3bl JAHHBIX U WH(GOPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCIIOJIb3YEMBIE TPH OCYIIECTBICHUH 00pa30BaTEIbHOTO IpoIIecca M0 TUCIUILINHE

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-OMOMHMoTeyHas cucreMa [IPRbooks. Jlunensnonnsiit qoroop Ne EIT 44/4 na
MPEIOCTABICHUE JIOCTYIA K JIEKTPOHHO-OmOImoTeunoi cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnekrpoHHo-Onbmmoreunas cucrema eLIBRARY.RU (mepuonndeckue nznanust) [oro-
Bop Ne EII 44//3 na oka3zaHue ycinyr nocTyna K 3JeKTpoHHbIM u3nanusm K3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 dpespans 2021 .

8.5 JluieH3noHHOe M CBOOOJHO PAacIpOCTpaHSIEMOE MPOrpaMMHOE oOecreueHue, uc-
TI0JIb3YEMOE MTPH OCYILECTBICHUN 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

Tabmuna 5 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

HanmMeHnoBaHue PexBusutsl / YCJIO0BUA UCIIOJIB30BAHU
I1O

OpenOffice CBO60,[[H8.$I JIMIICH3U:, YCJIOBHA UCITIOJIB30BAHUS 110 CCHIIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NEAATOTMYEeCKHEe YCIOBUSA

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAaHOM U pac-
nHCcaHHeM y4eOHbBIX 3aHATHH. SI3bIK 0OydeHus (mpernojaBaHus) - pycckuid. s Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I YJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIMBHUIyalbHOW 00pa3oBaTeNbHOW TPAaeKTOpUU 00ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOIEro 00y4eH s, KOTOPbIH 0CBOOOXKIaeT oOyyatrolie-
Irocsa OT HGO6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHUA.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
Hble 00pa3oBaTelIbHble TEXHOJOTUHU MPECTABICHBI JEKINUIMUA U CEMHUHAPCKUMHU (ITPAKTHUYECKU-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTMH UCIIONb3YIOTCS B BUJE HMIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX OpM IpoBeaeHus 3auatuil. HpopmanmoHHbie




9

o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALMH CaMOCTOSTEIbHON paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOMN Cpeie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JISKIMOHHBIN KypC MPEIoiaraeT CUCTEMATH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii iekiuu JIeKTop 0053aH MPEeAyNpeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAKOMY
0a30BOMY y4eOHUKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIIHNK 00beM MH(OpMANUU U 00ECTIeunBaTh
Oonee rirybokoe MOHUMaHUe Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3T0 TpeOyercsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITENIbHOE U3yUSHHE MaTepHara.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemMuHaApCKUE 3aHATHS MPEICTABIAIOT COOO0H eTaIU3alHuIo JIEKIIHOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/Ieibl.

OcHoBHOM (hopMOY TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHUEe Hanboee mpooieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayJIMTOPHBIX YCJIOBUAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIbTHPOBAHKE CTYJCHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BONPOCHI, TIpeIaraeMble MPero1aBaTeieMm;

- y4aCTHE B JUCKYCCHUAIX;

- BBIITOJTHEHUE MTPOCKTHBIX U MHBIX 33J[aHUi;

- ACCHCTUPOBAHHE MPEIOIABATEIIO B IIPOBECHUH 3aHSATHIA.

OtBeT 0IKEH OBITh ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBIJIIKHM Ha UICTOYHHKU.

JloKmaapl ¥ ONIOHUPOBAaHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMMHAPCKOM 3aHATHUHU, BXOJUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO MPOIECC aKTUBHOIO, LIE€JIEHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHU 0e3 HEermocpeJCTBEHHOI0 y4acTusi Impernoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AESATEIbHOCTH 00yUaroIerocs.

enmu camocToaTensHON pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE NOJyYEHHBIX TEOPETUUECKUX 3HAHUM M NPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;

- (poopMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATENIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHNE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEIOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.
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CaMocTosiTenpHasi paboTa MOXKET OCYIIECTBIATHCS WHAMBUAYAILHO WM TPYIIAMU CTY-
JEHTOB B 3aBUCUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoJIOTHS OpraHU3aIMK CAMOCTOSTEIILHON pabOThl CTYJACHTOB BKIIFOYACT MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITENILHON pPabOThI CTYJAEHTOB MOXKET
MIPOXOJNTHh B TUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOIXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BBIPAOOTKE €IUHCTBA B3IISIOB Ha
OTJIeIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS MIpodec-
CHUOHAJILHOW JIUTEPaTYPBHI.

9.5 MeToanueckue yKkazaHus JJIs1 00y4AIOIIMXCS M0 OCBOEHHUIO TM CIIAIIJINHbI

[Tpu M3yd4eHun AUCHUILTIHBI 00YYarOIIUMCS IIETIECO00Pa3HO BBINOJIHATH CIEAYIONINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuajiam
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHME CIIEyeT YACTUTh BHIIIOJHEHNUIO OTYETOB O MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHIyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mpeno-
naBaresneM. MM jke 1aroTcsi UCTOYHHMKH (B MEPBYIO OYepelb BHOBb W3JIaHHBIE B IEPUOJUUECKOM
Hay4yHOW JuTepaType) uist 0oJiee 1eTalbHOI0 NOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroUIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHATUH MaTepual U JOINOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYpy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATEIbHO BBINOJIHATD 3a1aHKs, AHAIOTUYHBIE IIPEIIaracMbIM Ha 3aHATUAX;

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepraibl JOH/IA OLIEHOYHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro IS 0CYy-
1eCTBJIeHUs] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 Y4eOHo-1200paTopHOE 000py0BaHHE
Tab6nuia 6 — I[lepeyens o6opynoBanus JabopaTopun

Aynutopust | HaumenoBanue aynutopun | Mcnonszyemoe 060pynoBaHue

(;1aboparopun)
207/3-2 JIaGoparopust «Matepuano- | Mertamtorpadudeckuii MUKPOCKOT ¢ TIH(PPOBOI
BEJICHUS» Kamepoit Mukpo-200

MasitaukoBsiid koriep JB-W300 Meramtorpagude-
ckuii Mukpockon Nikon MA200 MukpoTtBepaomep
HMV-2

[Tpu peanuzanuu aucuuiuiMHel «MaTepuanoBeeHre» Ha 0a3e MpoduiIbHON opraHuza-
IIUH UCIIOJIb3YETCsl MaTepUaIbHO-TEXHUYECKOE 0OecieueHue, NepedrcaeHHoe B Tadmue 6.1.

Ta6J'II/II_Ia 6.1 — MaTepI/IaHLHO-TCXHI/IquKOC obOecrneucHue JHUCIHUITIIMHBI




11

CranaapTHOE WIH CIIEHUATU3UPO- Haznauenue o6opynoBaHust
BaHHOE 000pyI0BaHue, oOecreunBa-
IOILIEE BBINIOJIHEHUE 3aJaHUI

Mertannorpaduueckuit Mukpockorn ¢ | [IpeaHasHaueH A UCCIEIOBAHUS MUKPOCTPYKTYPhI

mudpoBoii kamepoit Mukpo-200 MaTEepUasIoB.

Mertannorpadguaeckuii MUKPOCKOIT [To3BossIeT TPOBOAUTH UCCIIEIOBAHUSI OOBEKTOB B CBET-

Nikon MA200 JIOM ¥ TEMHOM T10JI€, B TIOJIIPU3AIIMOHHOM CBETE, METO-
noMm auddepeHnnanbHO-uHTEPHEPEHITHOHHOTO KOHTpa-
cTa.

MastaukoBsIi korep JB-W300 [Ipeana3zHaueH Isi KICIBITAHUSI METAJIJIOB TI0O METOLY

[Tapry, KOTOPBIN 3aKJIFOYAETCS B U3MEPEHUN SHEPTUH
IIPU pa3pyLIeHUH 00pa3LioB NPU UX UCIIBITAHUM Ha JIBY-
XOIMOPHBIN YAapHBIN U3THO

Muxkpotsepaomep HMV-2 CranapTu3NpOBaHHbIE U YHUBEPCAIbHbBIE U3MEPEHUS
TBEPJOCTH MOKPHITUH, TOHKUX IUIEHOK U XPYIKHUX 00-
pasLos.

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHH

JleKIMoOHHbIE 3aHATHSA.

Aynuropun Ui JIEKIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOEIbI0 UM TEXHUYCCKUMU
cpeacTBaMu OOyuYeHHUs, CIYKAIlUMHU Ui TpeAcTaBleHUs ydyeOHOW uH(popMaluu OOJIbIION
aynutopuu (HaOOpBl JAEMOHCTPALIMOHHOTO 000pyaoBaHus (IIPOEKTOp, DSKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIISAIHbIE TOCOOUS, TEeMAaTUUECKUE UILTFOCTPALIUN).

IIpakTuyeckue 3aHATHS.

Aynuropuu Ui MPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICUATM3UPOBAHHON MeOe-
JBI0 U TEXHUYECKUMH CPEACTBAMU 00ydeHUs (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamocrosiTeibHas padora.

[TomereHust 17151 CaMOCTOSATEIBHON PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JIEKTPOHHONW WH(OPMAIMOHHO-
obpazoBarenbHol cpene KHATY:

- yptanbHbii 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIE Kiacchl (aym. 228 kopimyc Ne 3)

11 HNurble cBegenus

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

OcBoeHMEe NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYIMMH OOy4aroIIMMUCS, TaK U B OTJAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S OJTydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DU3UOIOTHIECKUMU
0COOEHHOCTAMH O0YYarOIMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMYeCKUMHU pekoMeHaanusiMu Munoopaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIMOKYJIBTYPHON PeadHIUTALNU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJHOICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/CH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIMATBHBIX TEXHHMUYECKUX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
oOydeHus O0IIero M CrenruaibHOro Ha3HaueHusl (MEPCOHAIBHOIO U KOJUIEKTMBHOIO HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma NpoBeACHUs ATTECTALMK IS CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodennocre. s crynentos ¢ OB3 npexycmaTtpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEUATHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUICHUSMH OMOPHO-
JIBUTATEIBHOTO ammapara);

- B IIeYaTHOM (opMe MM AJIEKTPOHHOHU (hopMe ¢ YBEIMUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakMX CTYIEHTOB MpeaycMaTpUBaeTCs AOCTYMHAs Gopma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYILIECHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEILHOTO alapara);

- YCTHO (17151 JIUI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arapara).

[Ipu HeoOxomuMoOCTH 17151 00YHAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MartepuajioBeaeHue»

HanpaBneHHe IIOATrOTOBKH

20.03.01 TexHnocdepHas 6€301aCHOCTh

Hanpasnennocts (mpoduns) oOpa3oBaTenbHOil  be3omacHOCTh KM3HEAEATEIHLHOCTH B TEX-

IPOrpPaMMBI Hocepe
KBanudukamnms BbITYyCKHIKA bakanasp
['on Havana noAroToBKM (M0 y4eOHOMY IIIaHY) 2022
®opma 00yueHus 3aounas popma
TexHomnorust 00yueHust TpanuuuonHas
Kypc Cemectp TpynoemMKocCTs, 3.€.

2 4

4

Bun npomexxyTro4yHou arrecra-
07071

O6CCHC‘-II/IB3IOH_ICC noapa3acJICHUC

3ayeT ¢ OLEHKOH

Ka(bez(pa «MaTepI/Ia)'IOBe)ICHI/Ie " TCXHOJIOTUS HOBBIX MATCPHU-
aJIOB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Tabmuna 1 — KoMmeTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

Kox u Hanmenosa-
HUE KOMIIETEHIIUN

I/IHI[I/IKaTOpBI JOCTHIKXCHUA

[Tnanupyemsble pe3ynbTaThl 00y4e-
HUS 110 JUCIUIUINHE

OIIK-1 Cnocoben
YUUTHIBATH
COBPEMEHHBIC
TEHACHIUN
Pa3BUTHS TEXHUKU
U TEXHOJIOTHUH B
obnactu
TeXHOC(EepHOH
0€30I1aCHOCTH,
MEPHUTEIIBHON U
BBIUKCIIUTEIbHOM
TEXHHKHU,
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTUM TIPH
PEIICHUH TUTIOBBIX
3a1ay B o0JiacTu
npodeCcCHOHAIbHON
JeITEIbHOCTH,
CBSI3aHHOM C
3alUTON
OKpY>Karolen
cpenbl U
obOecricucHrEM
0€e30I1aCHOCTH
YyeJioBeKa

us3-

OIIK-1.1 3HaeT coBpeMeHHbIE
TEHJICHIINY PA3BUTHUS TEXHUKH U
TEXHOJIOTHI B 00JIacTH o0ecIieye-
HUS TeXHOC(hEepHOU 0€30MacHOCTH,
COBpPEMEHHBIC TCHICHIINH
BBIYUCIUTEILHON TEXHUKH,
WH(pOPMAIMOHHBIX TEXHOJIOTHH B
cBOCH TmpodeccHoHATLHON  Jes-
TENHHOCTHU

OIIK-1.2 VYMeeT uCHOOJIB30BaTh
BBIUHCIUTENbHYIO TEXHUKY W WH-
dbopMaIrMOHHBIE TEXHOJOTHH B
obnact  obOecleyeHHsT  TEXHO-
chepHoit Oe30macHOCTH; OIpee-
JSATh  TApaMeTPbl  OMAcHBIX |
BPEAHBIX BO3JICUCTBUI
TEXHOJOTHYECKHX U TPOU3BO/I-
CTBEHHBIX IIPOIICCCOB; BBISBIATH
0a30BbIe 3aKOHBI U 3aKOHOMEPHO-
CTH pa3BUTHS Hayku B oOjacTu
TexHoc(hepHOl Oe30IMacHOCTH
OIIK-1.3 Binageer HaBBIKAaMHU
CTPYKTYpPUPOBaHUS 3HAHUM;
MPaBUJIBLHOTO BBIOOpA CPEJCTB,
CIOCOOOB M METOJIOB NPUHSTHUSA
peLIeHui;

BJIaJICHHE TEXHUKOW M TEXHOJIOI'H-
SMU B 00JaCTH 00E€CIICUCHUS TEX-
HOChepHOI

0€30ITaCHOCTH; BIIaJICHUE
BBIYHCIIUTEILHON TEXHUKON U
WH(OPMAIIMOHHBIMUA TEXHOJIOTUSI-
MU B CBOel mpodeccuoHaIbHOM
JIeITEIIbHOCTH

3HaeT cocTaB, CTPYKTYpPY, CBOMCTBA
U TPUMEHEHHE MaTepHajoB; BHIbI
TEPMHUYECKOH, XUMHKO-
TEPMUYECKOIl 00pabOTKH U MOBEpPX-
HOCTHOTO yIPOYHEHUS JeTajeil;
METOZBl OTpEACTICHUS MEXaHWYe-
CKHX CBOWCTB MaTepUajOB.

YMmeeT 000CHOBaHHO BBIOMpPATH pa-
[IUOHATIBHBIA MaTepuan 3aroTOBKH,
€ro Croco0 Moyy4eHuss u o0padoT-
KU, UCXOJS U3 3aJIaHHBIX AKCILTya-
TAIIMOHHBIX TPEOOBAaHUI K JETAJIH.
Brnageer Meromamu mpoBeneHUs
MaKpo- U MHUKPOCKOITUYECKOTO aHa-
732 MaTepUaioB, HaBBIKAMHU OIIpe-
JEJIeHUsI CTPYKTYpPBI, CBOMCTB, CIIO-
co0oB 00paboTKH W ObsacTu Npu-
MEHEHHS CILJIaBOB [0 Juarpammam
COCTOSIHUSI.

Tabmuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPEICTB

Konrposmpyemsie dopmupyemas HaumeHoBanue IToka3aTenu oneHkn
pa3aeJibl (TeMbl) AU C- KOMIICTEHIUS | OLIEHOYHOIO Cpel-
HHUILTHHBI cTBa
CtpoeHnne M CBOWCTBa OIIK-1 JlaGopaTtopHast pa- | -CmOCOOHOCTh ~ aHAM3UPO-
MaTepHuaoB 6ota BaTh ¥ 00001maTs HHPpOpMa-
LU0,
JnarpaMMbl COCTOSIHUS [IpaxTnueckas pa-
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Tepmuueckass 06paboT-
Ka CTaJeil U CIJIaBOB

[IBeTHBIE METAIBI U
CILJIaBbI

Bce paznensl

oora

JlaGopaTopHas pa-
6ota

IIpaxTrueckas pa-

-CIIOCOOHOCTh ~ CHHTE3HUPO-
BaTh HOBYIO HH(OPMAIIHIO;

- CHOCOOHOCTH  JIeJaTh
00OCHOBAaHHBIC BBIBOJIBI Ha
OCHOBE MHTEPIPETALUA HUH-
(dbopmanuu, pa3bICHCHHUS;

oora
- YCTAHOBJICHUE NPUYUHHO-
CJIEICTBEHHBIX CBS3€ll, BBI-
SIBJICHUE 3aKOHOMEPHOCTH
PI'P - OHHMAaHUE METOIUKUA U

YMEHHE €€ NPaBWIbHO IpU-
MEHMUTB;

- KadyecTBO O(opMIICHHUS
(aKKypaTHOCTb, JOruy-
HOCTB);

-JIOCTaTOYHOCTb MOSICHEHUM

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoue1ypbl OeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youme npoiuecc popmMupo-

BAHHUSA KOMIIeTEHIMIA

Meroanueckue Marepuaisl, ONPEACIIONIME TPOLEAYyPbl OLICHUBAHUSA 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMbITA EATEIILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuua 3).

Tabymia 3 — TexHoyornueckas Kapra

HaunmeHnoBanue Cpoku Bbl- | lkaja oune- Kpurepun oueHnBanus
OLICHOYHOI0 NOJTHeH U HHUBaHUSA
cpeacrsa
4 cemecTp

IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKOI»

JlabopaTopHas 5 GamioB

pabota Nel
IIpaxTrueckas 5 6annos

paborta Nel

BaHUSIMHU.

JlabopaTopHas 5 6amioB

pabota No2
[IpakTuueckas 5 6annos

pabota No2

THI.

5 GayuioB - 3aaHKe TTO0 pabOTE BBHIMOIHEHO
B MOJIHOM 00beme. CTy/IeHT TOYHO OTBe-
THWJI HA KOHTPOJIbHBIC

BONPOCHL. OTYET BBHIMOIHEH aKKypaTHO U B
COOTBETCTBUH C IPCABABIIACMBIMHA Tp€60-

4 Gamna - 3aJlaHu€ 10 pabOTe BHITOIHEHO
B MOJTHOM o0beMe. CTy/IeHT OTBETHII Ha
TCOPCTUUCCKHUE BOIIPOCHI, UCHIBITEIBAA HE-
Oonbinue 3atpyaHenus. Kauecto
odopmiieHUs OTYeTa K paboTe HE MOJTHO-
CTBIO COOTBETCTBYET TPEOOBAHUAM

3 Gajuta - CTyJIeHT MPaBUIBLHO BBITIOTHUI
3amanue K padore. CocTaBmII OTUET B
ycTaHoBieHHOU Gopme. He moxeT moHo-
CTBIO OOBSCHUTH MOTYYCHHBIE PE3yNIbTa-

0 GayoB - HE BBITIOJIHUT BCE 33/I1aHUA pa-
OO0THI M HE MOXKET OOBSICHHUTH MOTy4YECHHBIE
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pe3ynbTaThl

PI'P 15 Henmens 20 oamioB 20 GayIoB - CTYJIEHT MPaBUIILHO BBITIOJI-
Hu 3ananue. [lokasan oTnuyHbIe Biaje-
HUS HaBbIKaMH IIPUMEHEHUS

ITOJIYYCHHBIX 3HAHUM U YMEHUU IIPU pe-
IIEHUU NPO(ECCHOHAIBHBIX 3a/1a4 B paM-
Kax YCBOGHHOI'0 y4eOHOro MaTepHuaa.
OTBeTHII Ha BCE TOMOIHUTEIBHBIE BOIIPO-
CBl Ha 3alIUTE.

15 GansoB - CTyIEHT BBIIOIHUI 3a/laHHUE C
HeOobIMMU HeTouHoCcTsIMU. [Tokazan
XOpOIUUE BJIAJCHUS HABBIKAMH ITPUMEHE-
HUS [TOJIYYEHHBIX 3HAHUM U YMEHUHU [IpU
peleHny mpopecCHOHATBHBIX 33aa4 B
paMKax yCBOCHHOTO y4eOHOT0 MaTepuana.
OtBeTni1 Ha OOJIBIIMHCTBO JONOJHUTENb-
HBIX BOIIPOCOB Ha 3alIUTE.

10 GansIoB - CTYIEHT BBIMOJIHUI 3a/laHHUE C
CYILIECTBEHHBIMU HETOUHOCTAMH. [Tokazan
YZIOBJIETBOPUTENILHOE BJIaJICHUE HaBbIKAMU
IIPUMEHEHHUS [IOJIyYEHHBIX 3HAHUHN U yMe-
HUH [IpH pereHn: TpoecCHOHATBHBIX
3ajJja4 B paMKaX YCBOEHHOI'0 y4eOHOIro Ma-
tepuana. [Ipu oTBeTax Ha JOMONHUTEb-
HbI€ BOIIPOCHI Ha 3alUTe ObLIO JTOMYIIEHO
MHOI'O HETOYHOCTEH.

0 6au10B - IpU BBIIIOJHEHNUH 3aaHUS
CTYJEHT MPOJIEMOHCTPUPOBAJ HEIOCTA-
TOYHBII YPOBEHb BIIa/ICHUS

HaBbIKaMU MPUMEHEHUS OJyYEeHHBIX 3Ha-
HUI 1 yMEHUI IpH peleHny npodeccuo-
HaJIbHBIX 3a/1a4 B paMKax YCBOCHHOI'O
yuebHoro marepuaina. [Ipu orBerax

HAa JIONOJIHUTEJIbHBIE BOIIPOCHI HA 3aIUTE
ObUIO OTMYIIIEHO MHOXKECTBO HETOYHO-
CTeH.

HUTOIO: 40 0ayu1oB

Kpurtepuu oneHKku pe3y/1bTaToB 00y4eHHs 10 JAMCHUIINHE:

0 — 64 % oT MakCHMaJbHO BO3MOKHOM CyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEIHLHOY (HEIOCTA-
TOYHBIN YPOBEHB JUIsSI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI 0aJIJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MMHMMAIBHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakKCUMaJIbHO BO3MOKHOM CYMMBI OQIIJIOB — «OTIIMYHOY (BBICOKUH (MaKCHMallb-
HBII) YPOBEHD)
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3agaHus 1019 TeKyLero KOHTPOJIs

3ananue ais mabopaTtopHoit paboThr Nel:

[TpoBecTH IMArHOCTHKY MAaTEPUAIOB MPU MOMOIIM MaKpoaHaau3a (M3MEpPHUTh TITyOUHY
[IEMCHTUPOBAHHOT'O CJIOSI, OMPEACIUTh JIMKBAIIUIO, OMPEICIUTh 30HY TEPMHUYCCKOTO BIIHSHHS,
OIKCATh M3JIOMbI MATEPUAJIOB).

3amanue 1y mabopaTopHoit paboThl Ne 2:
N3yunTh MUKPOCTPYKTYPY CTajlel U 4YTryHOB, YMETh MX Pa3jM4aTh B 3aBUCUMOCTH OT
XUMHYECKOT'0 COCTaBa, PACCYUTATh CTPYKTYPHBIE COCTABIISIOIIME.

3agaHue s npakTuyeckoro 3ansatus Ne 1:
Pemrenue 3amau mo OMHApHBIM cHUCTeMaM (OMpPEIeNIEHUE KOJMYECTBEHHBIX COCTAaBIISAIO-
IIUX U XUMUYECKHUH cocTaB (a3).

3agaHue s MpakTU4YecKoro 3aHsatus Ne 2:
YMeTh pacmiupoBLIBaTh U AU (YPOBHIBATE MAPKH MATEPHAIIOB.

3aganue s PI'P

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

2) Jlatb OykBeHHOE 0003HAYCHUE BCEM JIMHUSIM JHArPAMMBI.

3) Cnenath Ga30BbIi aHATU3 BCEX 00JaCTel U OMPEIEIUTh KOJHMUECTBEHHOE COOTHOIICHUE
¢a3 npu 3a1aHHON TeMIiepaType.

4) Omnucath U30TEPMHUYECKUE IPEBPALICHUS B JAHHOW JUarpamme.

5) Bo Bcex 007acTSX AMarpaMMBbl YKa3aTh CTPYKTYpbI, 00pa3yroluecs B CIUIaBax AaHHOM
CHCTEMBI B COCTOSIHUU PAaBHOBECHSI.

6) IlocTpouTh KPUBYIO OXJIAXKICHUS B KOOPAMHATAX TEMIIEpaTypa - BpeMs U JUIs 3aaHHOM
KOHLEHTpauuu X(CM. BapuaHT 3aJaHuil), OObSCHUTH MPEBPALLEHUS, MPOUCXOASIIUE B
polecce OXJIAXKICHHS.

7) OmpenenuTh KOJIUYECTBEHHOE COOTHOIICHUE CTPYKTYPHBIX COCTABJISIONIMX CIUIaBa MPH
KOMHATHOW TeMIIepaType U 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 3allIUTC J'Ia60paTOpHLIX " NPAaKTUYICCKUX pa60T:

1. O6mas knaccudukalys MaTepuaioB B IPUPOJIE.

2. OCHOBHBIE TTOHSTHS MEXaHUUYECKHX CBOWCTB.

3. MarepuanoBeieHHE KaK HayKa.

4. B3anMOCBSI3b CTPYKTYPHOTO U (ha30BOTO COCTOSTHUN C XapaKTePUCTUKAMHU MaTEpUATIOB U U3-
JIETIUH.

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

7. KoHCTpyKIIMOHHBIE MaTepualbl (BHIOOp MaTepuania).

8. Knaccuduxkarus Ierupyromumx 31eMeHTOB.

9. MeTtoas! NOBBIIEHNUS] KOHCTPYKIIMOHHON TPOYHOCTH.

10. Knaccudukanus KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHOBHBIE TOHATHS XUMUYECKUX CBOMCTB.

12. OcHOBHBIE MOHSTHS TEXHOJIOTUYECKUX CBOMCTB.

13. OcHoBHBIE TOHATHS (PU3NUECKUX CBOMCTB.

14. DxcntyaTalluOHHBIE XapAaKTEPUCTUKU MaTEPHUAIIOB.
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15. BnusiHue nerupyomux 3J1€MEHTOB.

16. Knaccudukanus Jerupyronmx 3JIeMEHTOB 10 CPOACTBY C YIIIEPOIOM.

17. Llenp 1 3agaun KOMIUIEKCHOT'O JIETUPOBAHUs CTaJICH.

18. Knaccudukanus JerupoBaHHBIX CTAJICH 110 MUKPOCTPYKTYPE.

19. Knaccudukanus craneii no (pyHKIMOHAIFHOMY Ha3HAUYEHUIO.

20. Knaccudukanus Jerupyomux 3JIEMEHTOB 10 BIUSHUIO Ha moauMopdusM xene3a u (daso-
BbIE [IPEBPALLECHUSI.

21. ®akTopsl, BIMUAIONIME HA YCTATOCTHYIO TPOYHOCTD.

22. BnusiHME TETUPYIONINX 3JIEMEHTOB Ha CBOMCTBA aycTeHUTa ((pU3uveckre, MeXaHHIECKUe).
23. B3auMocCBsI3b CTPYKTYPHOTO U (Pa30BOTO COCTOSIHHS C XapaKTePUCTUKAMH MaTepUAJIOB U H3-
JIeIui.

24. YXaponpoyHble U )KapOCTOUKHE CTAJIU.

25. TBepable criaBbl. MapKupoBKa.

26. Kopp03uOHHO-CTOMKHE CTAJIH.

27. PeccOpHO-IIPYKMHHBIE CTAJIH.

28. A30THpYyEMBI CTaJIH.

29. Ynyuniaemsbie CTaju.

30. LlemMeHTyeMBbI€ CTANIN.

31. UacTpymMeHTaNbHBIC YTIIEPOAUCTHIE U JIETUPOBAHHbIE CTANN (KJIacCH(UKALNs, TPUMEHEHUE).
32. BiusiHue JeTUPYIOLIUX 3JIE€MEHTOB Ha MEXaHUYeCKHe U (hu3nueckue cBoicTBa peppura.
33. CtpykTypHas u pa3zoBas HACICIACTBCHHOCTb.

34. KpuoreHHsle CTalM U CIJIaBBhl.

35. YrneponucTelie cTajid 0011ero Ha3HAYCHUSI.

36. [lopoku JIeTHPOBAHHBIX CTAJICH.

37. BiusiHUE JETUPYIOLIUX 3JEMEHTOB Ha MPOKAIUBAEMOCTh CTAJIH.

38. ABTOMaTHBbIE CTAJIN.

39. MaruuTHble IpeBpaIleHUs.

40. Knaccudukaius 49yryHOB 110 COCTaBy, CTPYKType, (hopme rpadura.

41. ®akTopsl, BIUSIONINE HA TPAQUTU3ALUIO.

42. TexHonoruyeckue 0COOEHHOCTH TePMOOOPAOOTKHY JTETUPOBAHHBIX CTAJICH.

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

44. Ananu3 npesparienuii B cranu ¢ 0,8%C (npu Harpese).

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

46. AmomuHMii U ero cruiaBel. O6JacTH NPUMEHEHUS.

47. Menp u e€ crinaBbl. O0s1acTu IPUMEHEHUSI.

48. Tutan u ero crutaBbl. 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
Kadenpsel, 1aTta yTBEpKACHUS
U3MEHCHUS

KommuectBo CTpaHull
N3MCHCHUA

[Tonnuce aBropa PITJ]
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