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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 W MHAUKATOPBI UX JOCTUKCHUS

Kox u HaumenoBaHue Komiie-
TEeHIIUU

Nuaukatopel JOCTUKEHUS

[Inanupyemslie pe3ysbTaThl
0o0yuyeHHs 110 TUCLIUILIMHE

OIIK-1 cnocoOHOCTBIO YUUTHI-
BaTh COBPEMCHHBIC TCHICHIIUH
pa3BUTHS TEXHUKH U TEXHOJO-
ruii B oOmacTu obecrieueHus
TexHoc(hepHO Oe30macHOCTH,
U3MEPUTEIBHOM H  BBIYHCIIH-
TEJILHOW TEXHUKH, UH(POpMAIIH-

OIIK-1.1 3Haer coBpeMmeH-
HBIC

TEHJCHIIMM Pa3BUTHUS TEXHU-
KN n

TeXHOJIOTHIl B 00mactu obec-
neyeHus: TexunochepHoit 6e3-
OMACHOCTH,  COBPEMEHHBIE

3HaeT cocTaB, CTPYKTYpY,
CBOMCTBA M NPUMEHEHUE Ma-
TEPUAJIOB; BHUABI TEpPMHUE-
CKOH, XUMHKO-TEPMHUYECKOMN
00pabOTKH U MOBEPXHOCTHOTO
YIOPOYHEHUSA IETAICH; METOIbI
ONpEIEICHUS MEXaHUYECKUX




OHHBIX TEXHOJOTUII B CBOEH
MpoeCCUOHAIBHONW ~ JICSITEIIb-
HOCTH.

TCHICHIUN
BBIYMCIUTEIILHON TEXHUKH,
WH(OPMAIIMOHHBIX TEXHOJIO-
ruii B cBoe mpodeccuo-
HaJILHOH 1€ TEILHOCTH
OIIK-1.2 Ymeer ucnoab3o0-
BaTh BBIYHCIUTEIBHYIO TeX-
HUKY # WHGOPMAIMOHHBIC
TEXHOJIOTMH B 00JIacTH 00ec-
neyeHus: TexunochepHoi 6e3-
OMacCHOCTH; OIpPEACNATh Ia-
paMeTphl OIACHBIX M Bpej-
HBIX BO3JEHCTBUI
TEXHOJIOTHYECKUX W IIPOU3-
BOJICTBCHHEBIX MPOIIECCOB;
BBISABIIATE 0a30BBIE 3aKOHBI U
3aKOHOMEPHOCTU  Pa3BUTHUA
HAyKu B 00JacTH TEXHO-
chepHoit 6e30macHOCTH
OIIK-1.3 Binageet HaBBIKaMU
CTPYKTYpUPOBaHUS 3HAHUM;
MIPaBUILHOTO BBIOOpA
CPEICTB, CIOCOOOB U METO-
JIOB TIPUHSATHUS PEIICHHM;
BIAJCHUEC TCXHUKOM U TEX-
HOJIOTHSIMH B 00JiacTH o0Oec-
NeYCHUS TeXHOC(hepHOU
0€30IaCHOCTH; BIaJcHHE
BBIUHCIIUTEILHON TEXHUKOM
51

WH()OPMAIMOHHBIMH  TE€XHO-
JIOTUSIMU B cBoel mpodeccu-
OHAJILHOH JIeSTEIILHOCTU

CBOMCTB MaTe€pUasoB.

YMmeer 000CHOBaHHO BBIOU-
paTh palMOHAIBHBIA MaTepU-
aJl 3ar0TOBKH, €ro crocod mo-
JTy4eHuss U o0pabOTKU, UCXO-
I U3 3a/laHHBIX JKCIUTyaTa-
LIUOHHBIX TPeOOBaHU K JeTa-
JH.

Bnaneer meromamu mpoBepe-
HUSl MaKpO- U MHUKPOCKOINYe-
CKOTO aHajlu3a MaTepuasos,
HaBbIKAMU orpezaeneHus
CTPYKTYpPBI, CBOMCTB, CIIOCO-
00B 00paboTKM W 00JacTH
IIPUMEHEHHUSI CIUIABOB 110 IUa-
rpaMMaM COCTOSTHUSI.

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

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

BOI1 4acCTH.

Jucuunnuza «MaTepuanoBeieHue» B paMKaxX BOCHUTATENbHOW pabOThl HANpaBieHa Ha
(dopmupoBaHue y 00ydyaroIIMXCsl aKTUBHOW TPayKAaHCKOM MO3MILIMH, YBaKEHUS K IIPaBaM U CBO-
00J1aM YelloBeKa, 3HAHMS MPABOBBIX OCHOB M 3aKOHOB, BOCIHTAHHME YYBCTBA OTBETCTBEHHOCTH
WIA YMEHUS apryMEHTHPOBAaTh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPUECTBO, Mpodeccuo-
HaJIbHbIE YMEHUS WJIM TBOPYECKH PA3BUTON JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHHM, OTBET-
CTBEHHOCTH 32 BBIIIOJHEHHE Y4eOHO-TTPON3BOICTBEHHBIX 3aJJaHUN U T. 1.

4 O0beM JUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy 00y4armmXxcs ¢ npenoaaBa-
TesieM (110 BHIaM Y4eOHBbIX 3aHAATHIT) M1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4yarommuxcst
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OO6mmas TpyI0eMKOCTh (00beM) TUCIHUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenne o0beMa TUCHUTIIMHBI (MOYJIs1) TIO BUJAM y4eOHBIX 3aHSATHN MPEACTaB-

JIEHO B Tabimie 2.

Tabmuna 2 — O6beM TUCIUILIMHBI (MOJYJIs) IO BUJAM Y4EOHBIX 3aHATHHA

O0BeM QUCLUATUIHHEI

Bcero akanemu-
YEeCKHUX YacoB

OO0miast TpyA0EMKOCTh TUCIUILIUHBI

144

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

12

B ToM uncie:

3aHATHA JEeKIHOHHOr0 TUMNA (JIGKIWU W WHBbIC y4eOHbIE 3aHATHA, MPELy-
CMaTpHBalOIlMe NMPEUMYIIECTBEHHYIO Iepenady yueOHoH nHpopMauuu rme-
JarorMyecKuMu pabOTHUKAMM )

3aHATHUS CEMMHAPCKOIr0 THNA (CEMUHAPHI, TPAKTUYECKUE 3aHATUS, TIPAK-
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMBI M WHBIE aHAJIOTUYHbBIC 3a-
HSATHS)

CamocrosiTesibHasi paboTa 00y4alOmMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTesisMU (B TOM UHWCIE WHIUBUAYAIbHbIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

128

[TpomMexyTouHas aTTecTanus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON

5 Copepixkanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYeCTBA AaKAIeMUYECKUX YACOB M BUJ0B Y4eOHOM

padoThI

Tabmuua 3 — CTpykTypa H coJiepKaHue AUCUUIUINHBI (MOIYIIS)

HaunmenoBanue pa3nienos, TeM H CO- Bunpl yue6HOM paboThl, BKIIFOYAs] CAMOCTOSTEIBHYIO
JEp’KaHUE MaTepuana paboTy oOydaronmxcs U TPYAOEMKOCTh (B dacax)
KonTtakTHas paboTa npenoaasaresns ¢ CPC
00yJaronuMucs
Jlexuun CemMuHapckue JlaGopatopHsble
(mpakTuueckue 3a- 3aHATUA
HSTHS)
CrpoeHne 1 CBOMCTBAa MaTepHAIOB

ATOMHO-KPHCTANIHYECKOE CTPoe- 1
HHe
CpoiicTBa MaTepHaJioB 1
Maxkpoananu3 2*




Memoowl MAKPOCKOnU4YecKoco anaiusa
onst OYEHKU BHYMPEHHE2CO CNPOEHUA
mamepuailos

Cnoco0Obl onpeaesieHusi MeXaHuye-
CKHX CBONMCTB METAJJIOB U CIIIABOB

JedeKkThl aTOMHOI'0 CTPOCHUS

I[I/Ial"paMMbl COCTOAHUSA

BunapHble cucTeMbl 2*
Onpedenenue cocmasa u Koauue-
CMBEHH020 COOMHOUeHUs (ha3 no oua-
epamme cOCmosHuUs

JluarpaMmMa cOCTOSIHUSI CHCTEMbI
"XKemae3zo-yriaepoa"

AHnanuz cmpykmypsl u c80UcCme cnia-
606 cucmembsl JfC@Jl€30'y2Jlep06

2*

OcHoBBI TCOPUH KPUCTAJIN3AUHN

HOCTpOCHI/Ie AnarpamMm CoCTostHus

Tepmuyeckasi 06padoTka cTajeil H CIJIABOB

Teopusi TepMUYecKoii 00padoOTKH, 1
BH/Ibl TePMHUYECKOi 00padoTKH

Kiaaccudpukanus BUI0B TepMuye-
CKOii 00padoTKH

OcHoOBHBIE MpPeBpPaIleHUsI PU Tep-
M000padoTKe cTaJIN

IHoBepxHOCTHAs 3aKaJIKA CTAJIU

XHMHKO-TepMHYecKas 00padoTka
cTaIu

HBETHbIe MeETaJJIbl M CIIJIaBbI

Kuaacenpukanus, cocraB, cTpoeHue, 1
CBOIiCTBa, 00J1aCTh MPUMEHEHHS OC-
HOBHBIX KOHCTPYKIIMOHHBIX MaTe-
pHaJioB

MapxkupoBka 2*
Knaccugurayusa memannos u cnagos,
MAapKUupoBKa cniagos

Omnppenesnenne cocTaBa M KoJuve-
CTBEHHOI'0 COOTHOIEeHMs (a3 B
CILIaBe

32




AJIIOMHHHEBDIE CILIABDI 8
MeaHble CIJIaBBI 8
THUTaHOBBIE CILIABLI 8
HemeTtauimyeckne MaTepHuaJIbl 8
HNTOI'O no xucuuminHe 4 4* 4* 128

*-B popMe MPAKTHUUECKOU MOATOTOBKH

J110)

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AU CHUILINHE (MOY-

[Ipu nymaHupOBaHUU CAMOCTOSITENILHOM PabOThI CTYIEHTY PEKOMEHAYETCSI PyKOBOJCTBO-

BaThCS CIIEIYIOIIUM pacIpe/Ie]ICHHEM YacOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacrpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMIOHEHTBI caMOCTOSITEJILHOI PadoTHI KosuuecTBo yacos
W3yueHne TeOpeTHIeCKUX Pa3/iesiOB TUCIIUILTHHEI 96
Boinonnenue ortdera u noAroToska K 3amure PI'P 32

7 OueHoYHbIE CPeICTBA /1JIsl IPOBe/IeHUs] TEKYIIEro KOHTPOJIS U POMEKYTOYHOM

arTecTalMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

®DoHJ OLIEHOYHBIX CpCACTB IAJId MPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTH U IIPO-

ME)XXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

IlonHBIM KOMILIEKT KOHTPOJIbHBIX 3aJlaHUM WM MHBIX MaTCepHraJIoB, HeO6XOI[I/IMLIX HJI

OLICHMBAaHMSI PE3yJIbTAaTOB OOYyUEHHUS MO AUCHMILIMHE (MOIYJI0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKOe U HH(POPMALMOHHOE o0ecTedeHne JUCHUIIIMHBI (MOLYJIs1)

8.1 OcHoBHas nUTEpaTypa

HasbinoBa, M. C. Marepuanosenenue : yuebHoe nocobue / U.C. [laBbinosa, E.JI. Mak-
cuHa. — 2-¢ u3n. — Mocksa : PUOP : UTH®OPA-M, 2020. — 228 ¢. — (Bricmiee oOpa-
3oBanue: bakanaBpuat). - ISBN 978-5-369-01222-2. - Tekct : snekrpoHHbi. - URL:
https://znanium.com/catalog/product/1062389 (mata ob6parmenus: 06.05.2021). — Pexxum
JIOCTYTIA: 110 MOATHCKE.

Jlaxtun, FO.M. Marepuanosenenue : yaueOHuk 1 BTy30B / FO. M. JlaxTtus, B. I1. JIeon-
ThEBA. - 3-€ U3, nepepad. u gom. - M.: MammunocTtpoenue, 1990; 1990. - 527c.

benosa, .B. Marepuanoseaenue : yaeOnoe mocodbue st By3oB / 1. B. benosa, H. E.
Emen. - 2-e m3a. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-Ha-Amype
roc.TexH.yH-ta, 2016. - 129c.

Marepuanosenenue : yueOHuk uis BTy30B / Ilog obur.pen. b.H.Ap3amacoga. - 2-e u3z.,
ucp. u fon. - M.: Mammnoctpoenue, 1996. - 384c.

8.2 JlonoJHUTENbHAS IUTEpATypa
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Bamxos O.B., bamkoBa T.M. MatepuanoBenenue: Yuebnoe nocodbue. —Komcomomnbck-
Ha-Amype: ['ocynapcTBeHHOE 00pa3oBaTeNbHOE YUPEKICHHE BBICIIETO MPO(hecCHOHATb-
HoTO 0OpazoBanus «KomcoMmonbckuit-uHa-AMype roc. Texs. yH-1», 2002.—145 c.
UYepemnaxuH, A. A. MatepuanoBenenue : yaeOunk / A. A. YUepenaxuH, A. A. CMOJIbKHH. -
Mocksa : KYPC, HULl UHOPA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-906818-56-
0. - ISBN 978-5-906818-56-0. - Tekcrt : oamekrponnsii. -  URL:
https://znanium.com/catalog/product/944309 (nara oOpamenus: 06.05.2021). — Pexum
JOCTyTA: 10 MOJIUCKE.

8.3 MeTonnueckue yka3zaHus JUisl CTYJE€HTOB 110 OCBOEHUIO IUCLIMILIAHBI

Barnep C.H. bunapHble cucTeMbl: METOAMYECKHUE YKAa3aHUS 110 BBIIIOJHEHUIO 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.

Barunep C.H. 3amanust K KOHTpOJBHOM padoTe «JluarpaMma ene30-yriaepo» 1mo Kypcey
«Martepuanosenenue»/coct.:C.H. Barnep, H.E. Emen.-KoMcoMoubCK-Ha-
Amype:KoMcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5¢.

8.4 CoBpeMeHnHbIe MpodeccroHalbHble 0a3bl JAHHBIX U WH(GOPMALMOHHBIE CIPABOYHbIE

CHUCTCMBbI, UCITIOJIb3YCMBIC ITPU OCYIICCTBIICHUU 06p330BaTeJH)HOFO mnmponecca no AMCUUILINHE

1.

2.

OnekTpoHHO-0ubnmoreunas cuctema ZNANIUM.COM. Jloroeop Ne 4997 56¢ K3 21 1
2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.
DnekTpoHHO-O0ubmoreunas cucrema IPRbooks. Jluniensunonnsiii jorosop Ne EIT 44/4 na
MPEIOCTABIICHUE JIOCTYIA K AJIEKTPOHHO-OmOmmoTeunoi cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.
OnektpoHHO-Onbnoreynas cuctema eLIBRARY.RU (nepuonnueckue uznanus) Jloro-
Bop Ne EII 44//3 na oka3zaHue yciyr AocTyna K 3JeKTpoHHbIM m3nanusm K3 211 272

7000769 270 301 001 0010 002 6311 244 ot 04 ¢pespans 2021 .

8.5 JluieH3noHHOE M CBOOOJHO PAacIpOCTpaHsIeMOE MPOrpaMMHOE oOecreueHHe, uc-
TI0JIb3YEMOE ITPH OCYILECTBICHUN 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

HanmenoBanue PexBu3uTHI / YCJIOBUA UCIIOJIB30BAHUA

1o

OpenOffice CBo0Oo/1Has TMIIEH3HSI, YCIIOBUS UCIIOJIb30BaHUS 110 CCBLIKE:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NEAATOTMYEeCKHEe YCIOBUSA

Opranu3zanus o0pa3oBaTeIbHOrO MpoLecca perJaMeHTHpyeTca yueOHbIM IIaHOM M pac-

MUcaHNeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIyalTbHOH 00pa30BaTENbHONW TPAeKTOpUU 00yuaro-

HH/IﬁCSI HMECT IPaBO HaA NEPE3av4€eT COOTBCTCTBYIOMINX AWCHUILINH U HpO(i)eCCI/IOHaJ'IBHBIX Monay-
Jell, OCBOGHHBIX B MPOIIECCE MPEIIIECTBYIOIIET0 00y4YeHHsI, KOTOPbI 0CBOOOKAAET 00y4aroIe-
Trocqa OT HCO6XOHI/IMOCTI/I HX ITOBTOPHOTI'O OCBOCHMUS.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH
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Y4eOHbIi mporece Mpy MPenoilaBaHui Kypca OCHOBBIBACTCS HA UCIOIB30BAHUU TPaIu-
IIUOHHBIX, HTHHOBAIIMOHHBIX M MH(QOPMALMOHHBIX 0Opa30BATENbHBIX TEXHOJIOTUH. TpaauunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH UCIOJIb3YIOTCS B BUJE LIMPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3anatuil. Mudopmarmonusie
0o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENIbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpene.

9.2 3aHAaTHA JeKIMOHHOT0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiuu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIBFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpMAaLUN M 00eCreynBaTh
Oouiee TIIy0OKOE MOHMMAaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEIHLHO MEHBILCH 3aTpaTe BPEMEHH,
4eM 3TO0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJICTABIAIOT COOON JeTaau3altIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEAX 3aKPEIUICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMUHAPOB SBJsIETCs 00CYyXk/IeHHe Haubosiee npodiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM TE€MaM, a TakXe pa30op NPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCJIOBHX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLIEHUBACTCSA IO CIEAYIOUIUM KPUTEPUAIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPernoIaBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHH;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEIECHUH 3aHATU.

OTBeT oJKEeH ObITh apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCJIOXKHBIM, COJIEPKATh
CCBIJIKH HA MCTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETHYECKUM
MaTepHaJIOM, a TAaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHUU, BXOJAUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 AUCHUIIHHE (MOIYJTI0)

CamocrodrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTIO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAaHUM, yMEHUIN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIMUICS NpeAMETHOW HAaNpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATETHHON pabOTHI:

- CHCTEMaTu3alus 1 3aKpeIUICHHE TOJYYEHHBIX TEOPETHYECKUX 3HAHUU U NMTPAKTHYECKUX
YMEHUU CTYJICHTOB;

- yrayOJieHue U pacllupeHne TEOPEeTHUYECKUX 3HaHUM;

- (popMupoBaHUE YMEHHUH MCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHNAIIBHYIO JIUTEPATYPY;
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- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKOW MHULIUATHBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aluHy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHAUBHUYaIbHO WM TPYIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMATHUKH.

TexHonorus opraHu3aniy CaMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOUAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXET
IPOXOJUTH B MMCbMEHHOM, YCTHOW MIJIM CMELIaHHOH (opme.

CTyneHTbl JOJDKHBI NOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHUs OIPEIEICHHBIX HABBIKOB U UCIOJIb30BaHUS IIpodec-
CHOHAJIbHOW JIUTEPaTypPHI.

9.5 MeTtoanueckue yKkazaHus JJisi 00y4aroMXcs 0 OCBOEHHI0 THCHMILINHBI

[Ipyu u3yueHun AUCUMILTUHBI 00YYAIOIIUMCS 11€JIECO00pPa3HO BBIMOIHATH CIEAYIONIUE pe-
KOMEHJAINH:

1. U3ydenue yueOHON AUCIUILTUHBI JOHKHO BECTUCh CHCTEMATHYECKH.

2. Ilocne n3yyeHust KaKOro-JIMOo pasjerna 1o y4eOHHKY MM KOHCIEKTHBIM MaTephaiaM
PEKOMEHIyeTCsI IO TaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEICICHUS, TOHITUS pa3ie-
na.

3. Ocoboe BHUMaHUE CIIEYET YACTUTH BHIMOTHEHUIO OTYETOB 10 MPAKTUUECKUM 3aHSTH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATEIBHYIO paboTy.

4. Bcs TemaTuka BOMPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 33a€TCs Ha JEKIUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYECKON
HAyYHOU JUTepaType) it 0oJiee AeTalbHOro MOHUMAaHHSI BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHsI U (PaKThI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepuall M JOTMOJIHUTH
€ro ¢ y4eTOM PEKOMEH/JOBAHHOM 110 TaHHOM TeMe JTUTepaTyphl;

- I3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABISATH TE3UCHI, aHHOTAIIMHA U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CaMOCTOSITEIHHO BBIMOJIHATH 33/IaHUS, aHAIOTMYHBIC TIPElIaraeMbIM Ha 3aHATHUSAX;

- HCTIOJIH30BATH ISl CAMOTIPOBEPKU MaTepHaibl POHIA OIICHOYHBIX CPEJICTB.

10 Onucanne MaTepuaJbHO-TEXHHYECKOr0 odecredyeHns1, He00X0MMOro0 1JIsl 0CY-
IIEeCTBJICHHA 00Pa30BaTEJBLHOIO PO ECCa M0 AMCUHUIIMHE (MOLYJTI0)

10.1 YueOHo-s1a00paTopHoe 000pya0BaHuUE
Tabnuua 6 — [lepeuenb 000pyI0BaHUs J1AOOPATOPUHU

Aynutopus | HaumenoBanue aynutopun | Mcmonszyemoe 060pynoBaHue

(;taGopartopum)
207/3-2 JIaGoparopust «Matepuano- | Meramtorpaduyeckuii MUKpOCKOM ¢ IM(PPOBOi
BEJICHUS» kamepoit Mukpo-200

MasitHukoBsrii koriep JB-W300 Meramnorpaguye-
ckuit Mmukpockon Nikon MA200 MukpoTepaomep
HMV-2




[Ipu peanuzanuu nucuuiuinHbl «MaTepuanioBeneHne» Ha 0aze mpoduILHON OpraHu3a-
IIUH UCIIOJIB3YETCsl MaTepUATbHO-TEXHUYECKOE OOecieueHue, nepeyrciaeHnoe B Tadmue 6.1.

Ta6mmma 6.1 — MaTepralbHO-TEXHUYECKOE 00eCTIedYeHUE TUCITUTUTHHBI

CraHgapTHOE UM CIIELUATU3UPO- Haznauenue o6opynoBaHust
BaHHOE 000py0BaHue, obecreurnBa-
IOILIEE BBINIOJIHEHUE 3aJaHUI

Mertamnorpaduueckuiit Mukpockon ¢ | [IpennaznadeH 11t UCCIIEIOBaHUS MUKPOCTPYKTYPHI

nudposoit kamepoit Mukpo-200 MaTepHUasoB.

MeTaiorpadguueckuii MUKPOCKOIT [To3BossIET TPOBOAUTH MCCIICIOBAHUS OOBEKTOB B CBET-

Nikon MA200 JIOM ¥ TEMHOM TI0JI€, B IOJISIPU3AIIMOHHOM CBETE, METO-
oM nuddepeHmaIbHO-UHTeP()EPEHIIMOHHOTO KOHTpa-
cTa.

MastaukoBsIi korep JB-W300 [Ipeana3zHaueH Uit UCIBITAHUS METAJJIOB 110 METOAY

[Tapry, KOTOPBIN 3aKJIFOYAETCS B U3MEPEHUN SHEPTUH
IIPU pa3pyLIeHUH 00pa3LoB NPHU UX UCIIBITAHUH HA JIBY-
XOIIOPHBIN yAapHBINA U3ruo

Muxpotepaomep HMV-2 CrangapTu3upoBaHHbIE U YHUBEPCAIbHbIE U3MEPEHUS
TBEPJOCTH MOKPBITHH, TOHKUX IJICHOK U XPYNKHUX 00-
pasLos.

10.2 TexHu4eckHe M JJICKTPOHHbIE CPEACTBA 00y4YeHHUSA

JlekunoHHbIe 3aHATHSA.

AynuTopuM Ui JIEKIMOHHBIX 3aHSATHHA YKOMIUIEKTOBaHbI MEOENbI0 U TEXHHUUYECKUMHU
cpeacTBaMu OOydYeHHUs, CIIyKallUMU Ui TpeAcTaBiIeHUs y4yeOHOW uH(popManuu OO0JbIION
ayauropun  (HaOOpbl JEMOHCTPALMOHHOTO 00OpYJIOBaHUS (IPOEKTOP, 3KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HaIJIIHbIE TOCOOMS, TEMAaTUYECKUE WILTFOCTPALIUN).

IIpakTH4eckne 3aHATHA.

AymuTopud T IPAaKTUYECKUX 3aHITUN YKOMIUIEKTOBAHBI CIIEIHATN3NPOBAaHHON MeOe-
JbI0 U TEXHUYECKUMU Cpe/ICTBAaMH 00yueHHs! (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocrosiTeibHas padora.

[Tomermienus U1 caMOCTOSITEIBHON PabOThI OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TOJIKIIIOUEHUS K ceTH «/HTepHeT» U JOCTyNoM K 3JIEKTPOHHOW MH(OPMALMOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yutaneHeIi 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIE Ki1acchl (aya. 228 xopmyc Ne 3)

11 Hunle cBeaenus

MeToanyecKue PEKOMEHAAIUHA 11O oﬁyqeﬂmo JIMI[ ¢ OTPAHUYCHHBIMHA BO3MOYKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHue JUCIHITIIMHBI O6y‘-IaI-OHII/IMI/IC$I C OrpaHUYCHHBIMH BO3MOXHOCTIAMU 310POBBA
MOXET OBITh OpTraHnu30BaHO KaK COBMCECTHO C APYIruMU O6y‘-IaIOH_II/IMI/IC$I, TaK U B OTACJIBHBIX
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rpynmnax. [Ipennonaratorcst cienuanbHble YCIOBHS s TIOTY4eHUsT 00pa30BaHuUs 00yJaroIuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKHUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUYAIBHBIMU NPOrpaMMaMH peaOMIMTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ METOAMYECKUMHU peKoMeHAausIMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYACH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YyalbHOM, C HCIOJB30BAaHUEM CIICHUATIBHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCMOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecleUeHre MpeayCMaTpPUBaeT MPUCIOCOOICHUE ayTUTO-
puit k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS ATTECTAIMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl focTymnHas (opMa mpeloCTaBlIeHUs 3aJaHil OLIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOM ¢opMme (s IUI C HAPYMEHUSIMH OIMOPHO-
JBUTATEIBLHOTO alaparta);

- B Ie4aTHOM (popMe MM AIIEKTPOHHOH (POpME C yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIsl JIUL C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsl HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

- IUCbMEHHO Ha OyMmare miu HabopoM OTBETOB Ha KOMIIbIOTEpE (IS JIUL C HApYILIECHU -
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JUI C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHMSI, OTOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAMMOCTH 17151 00YUAIOIMIMXCS ¢ MHBAIUIAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MartepuajioBeaeHue»

HanpaBneHHe IoArOTOBKH

20.03.01 TexHnocdepHas 6€301aCHOCTh

Hanpasnennocts (mpoduns) oOpa3oBaTenbHOil  be3omacHOCTh KM3HEAEATEIHLHOCTH B TEX-

IPOrpPaMMBI Hocepe
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2020
®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 00y4eHHUsI 10 AUCHHUILINHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM
Tabmuua 1 — KomnereHyu 1 HHIUKATOPBI UX JTOCTUKECHUS

KO,I[ N HAUMCHOBAHHE KOMIIC-
TCHIUHU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemble pe3ynbTaThl
00y4YeHUS 0 TUCIUTLINHE

OIIK-1 crmocoOHOCThIO YYHUTHI-
BaTh COBPEMEHHBIC TEHJCHIIUH
pa3BUTHS TEXHHKH U TEXHOJO-
ruii B obOmactu oOecredeHus
TexHochepHO Oe30MacHOCTH,
U3MEPUTEIILHON W BBIYHCIH-
TEJILHOW TEXHUKH, UH(POpMAIIH-
OHHBIX TEXHOJIOTUA B CBOCH
npopEeCCUOHATLHON  JIeSATEIb-
HOCTH.

OIIK-1.1 3naer coBpeMeH-
HEIC

TEHJICHIIUU Pa3BUTHS TEXHH-
KH U

TEXHOJOTHI B 001acTH o0ec-
MeYeHUsT TeXHOCPepHOU Oe3-
OITACHOCTH, COBpPEMEHHBIC
TEHACHIUN
BBIYMCIIUTEIbHON TEXHUKH,
WH(OPMAIIMOHHBIX TEXHOJIO-
ruii B cBoe mpodeccuo-
HaJILHOH JIeITEILHOCTH
OIIK-1.2 VYmeer wucnoab3o-
BaTh BBIYMCIUTEIBHYIO TEX-
HUKY ¥ WH(POPMAIMOHHEIC
TEXHOJIOTHH B 007acTH 00€c-
MEYCHUS TEXHOCPEpPHOU Oe3-
OTNACHOCTH; OIPEACNIATh Ia-
paMeTpsl OIMACHBIX M Bpe-
HBIX BO3JIEHCTBUI
TEXHOJIOTHYECKUX W TIPOU3-
BOJICTBEHHBIX IIPOIIECCOB;
BBISBJISITH 0a30BbIC 3aKOHBI U
3aKOHOMEPHOCTH  Pa3BUTHUSA
HaykKu B o00JacTu TEXHO-
cepHoit 6e30MacHOCTH
OIIK-1.3 Binageer HaBbIKaMu
CTPYKTYpHUPOBAaHHUSI 3HAHHIA,
IIPABUJIBHOTO BbIOOpA
CPEICTB, CIOCOOOB M METO-
JIOB IPUHATUS PELICHU;
BIIAJICHUC TEXHUKOH W TEX-
HOJIOTUSIMH B 00JiacTH o0Oec-
nevYeHus TexHochepHon
0e30IaCHOCTH; BIaJICHUE
BBIUHMCIIMTEILHOM TEXHUKOM
51

WH(OPMAIIMOHHBIMU ~ TEXHO-
JOTUsIMU B cBOel mpodeccu-
OHAIIbHOM JIeITEIbHOCTHU

3HaeT cocTaB, CTPYKTYpY,
CBOMCTBA M IPUMCHEHUE Ma-
TEpPUAJIOB; BHJIBI TEpMHUYE-
CKOH, XUMHUKO-TEPMUYECKON
00pabOTKH U TTOBEPXHOCTHOTO
YIIPOYHEHUS JeTalIel; MEeTO b
onpeseNieHUus] MeXaHUYEeCKUX
CBOWCTB MaTepUaJIOB.

YMmeer 000CHOBaHHO BBIOU-
paTh palMOHANbHBIA MaTepH-
aJl 3ar0TOBKH, €ro crocob mo-
JTy4eHuss U 00pabOTKH, UCXO-
I U3 3aJlaHHBIX JKCIUTyaTa-
IIUOHHBIX TpeOOBaHMIi K JeTa-
JH.

Bnageer meronmamu mpoBene-
HUSI MAKpPO- U MHKPOCKOITNYE-
CKOTO aHallM3a MaTepuasos,
HaBBIKAMHU OTIpeIeIeHuUs
CTPYKTYpBI, CBOWCTB, CIIOCO-
00B 00paboTku u oOmactu
IPUMEHEHHUs CIUIaBOB IO JHa-
rpaMMaM COCTOSIHUSI.

Tabnuua 2 — [Taciopt ¢oHIa OIIEHOYHBIX CPEICTB

Kounrposmpyemsie
pa3aeJibl (TeMbl) AU C-

®opmupyemas
KOMIIeTEHIUHA

HaumenoBanue

OLICHOYHOI'0 Cpea-

IToxka3aTeiu olleHKH




13

IIUIIJIMHBI

CTBa

CTtpoeHue M CBOMCTBa
MaTepUajoB

JnarpaMMbl COCTOSHUS

Tepmudeckass 06paboT-
Ka CTaJeil U CIJIaBOB

HBGTHHC MCTaJJIbI H
CIIJIaBBbI

Bce paznenbl

OIIK-1

JlaGopaTopHas pa-
6ota

IIpaxTrueckas pa-
6ota

JlaGopaTopHas pa-
6ota

[IpakTuueckas pa-

-CIIOCOOHOCTh ~ aHATU3UPO-
BaTh M 0000maTs nHpOpMa-
LHI0;

-CIIOCOOHOCTh ~ CHHTE3HUPO-
BaTh HOBYIO HH(OpPMAIIHIO;

- CHOCOOHOCTH  JIeJaTh
000CHOBaHHBIC BBIBOJBI Ha
OCHOBE HHTEpIIpETaIlii HH-
bopmaiuu, pa3bsICHEHHS;

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

PI'P - IOHMMAaHUE METOJIUKU U

YMEHHE €€ MPAaBUIbHO NPU-
MCHHTE;

- KauecTBO O(OpMIICHUS
(aKKypaTHOCT®, JIOTHY-
HOCTB);

-IO0CTaTOYHOCTD IMOSICHEHU I

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AesITeJIbHOCTH, XapaKTepu3youme npouecc ppopmupo-

BAHHUSA KOMIIETEHIMIA

Meroaudeckue MaTepuasl, ONPEACIAOIUE IPOLEAYPbl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJorHyeckas Kkapra

HanmeHnoBanue Cpoku Bl- | IlIkaja one- Kpurepun onenuBanns
OLIEHOYHOI0 MOJTHEHUSs HUBAHUSA
CcpeAcTBa
4 cemecTp
IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKOI
JIaboparopHas 5 Ganmos 5 6ansoB - 3a7jaHKe 10 paboTe BHIMOITHEHO
pabora Nel B I10JIHOM 00beMe. CTyIeHT TOYHO OTBe-
THJI HA KOHTPOJIbHBIE
IpakTuyeckas 5 banos BONPOCHL. OTYET BBIOJIHEH aKKYyPaTHO U B
pabora Nel COOTBETCTBUHU C MPEIbABIAEMBIMU TPE6O-
BaHUSIMH.
JlaboparopHas 5 6amIoB 4 6anna - 3aaHue 1Mo paboTe BHITOJIHEHO
pabota Ne2 B IIOJIHOM 00bemMe. CTy/IeHT OTBETUII Ha
TEOpPETUYECKHE BOTIPOCHI, UCTILITHIBAS HE-
IpaxTuyeckas 5 Gamos oonbiue 3atpyaHenus. Kauectso
pabora Ne2 odopmiIeHHs 0TYeTa K paboTe HE TOJTHO-
CTBIO COOTBETCTBYET TPEOOBaHUSIM
3 6asuia - CTYJeHT IPaBUIBHO BBITIOTHUI
3amanne K padote. CoCcTaBMI OTYET B
ycTaHoBIIEHHOH Gopme. He MoskeT mosHo-
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CTBIO OOBSCHUTD MOJTyICHHbIE PE3YyiIbTa-
THI.

0 6asyuIoB - HE BBIIOJIHMII BCE 3aJaHUA pa-
OOTBI U HE MOXKET OOBSICHUTH MOTy4YCHHbBIE
pe3yJIbTaThl

PI'P 15 Henens 20 oamioB 20 GayIoB - CTYJIEHT MPaBUIIBLHO BBITOJI-
Hu 3a1anue. [lokasan oTnuyHbIe Biaje-
HUS HaBBIKAMH ITPUMEHEHMSI

ITOJIYYCHHBIX 3HAHUM U YMEHUU IIPU pe-
IIEHUU NPO(ECCHOHAIBHBIX 3a/1a4 B paM-
Kax YCBOGHHOI'0 y4eOHOro MaTepHuaa.
OTBeTn1 Ha BCe JONOJHUTEIbHBIE BOIIPO-
CBl Ha 3alIUTE.

15 GansoB - CTyEHT BBINOIHUI 3a/laHHUE C
HeOobIMMU HeTouHoCcTsIMU. [Tokazan
XOPOIIKE BIIAJICHUs HaBbIKAMU IIPUMEHE-
HUS ITOJTYYEHHBIX 3HAHUM U YMEHUU IIpU
peleHnH npoecCUOHATBHBIX 331a4 B
paMKax yCBOEHHOI'0 yueOHOIo Marepuania.
OtBeTni1 Ha OOJBIIMHCTBO JOMOTHUTEb-
HBIX BOIIPOCOB Ha 3alllUTeE.

10 6a10B - CTYACHT BBIIIOJHUII 3a/IaHUE C
CyllecTBeHHbIMU HeTouHOCTsIMU. [Tokaszain
YZIOBJIETBOPUTENILHOE BJIaJICHUE HaBbIKAMU
IPUMEHEHUs OJYYEHHBIX 3HaHUU U yMe-
HUH [IpH pemeHn: NpoecCHOHATBHBIX
3ajJ]ad B paMKaxX YCBOGHHOI'0 y4eOHOro Ma-
tepuana. [Ipu oTBeTax Ha JONONHUTEb-
HbI€ BOIIPOCHI Ha 3alUTe ObLIO JOMYIIEHO
MHOT'O HETOYHOCTEH.

0 6au10B - IpU BBIIIOJHEHUHN 3aaHUS
CTYJEHT NMPOJIEMOHCTPUPOBAJ HEJIOCTA-
TOYHBII YPOBEHb BIIa/ICHUS

HaBbIKaMU MPHUMEHEHUS TOJyYeHHBIX 3Ha-
HUI 1 yMEHU Ipu peleHny npodeccuo-
HaJIbHBIX 3a/1a4 B paMKax YCBOCHHOI'O
yuebHoro Marepuaina. [Ipu orBerax

Ha JIONOJIHUTEJIbHBIE BOIIPOCHI HA 3aIUTE
ObUIO JOTMYIIEHO MHOXKECTBO HETOYHO-
CTeH.

HUTOIO: 40 0ayuIoB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JHCUHUILIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOHM CYyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEILHOY (HEIOCTAa-
TOYHBIN YPOBEHb JUISI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaTbHO BO3MOXXHON CYMMBI OaJJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MMHMMAIBHBIN) YPOBEHb);

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

85 — 100 % oT MaKCUMaJIbHO BO3MOKHOM CYMMBI OAIIJIOB — «OTIMYHOY» (BBICOKUH (MaKCHMallb-
HBII) YPOBEHbD)
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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 CTal€il U 4yr'yHOB, YMETb MX PAa3/IM4aTh B 3aBUCUMOCTH OT
XUMHUYECKOI'O COCTaBa, PACCUUTATh CTPYKTYPHBIE COCTABIIAIOLINE.

3agaHue s npakTuyeckoro 3ansatus Ne 1:

Pemenne 3amay mo OMHApHBIM cucTeMaM (OIpeIelIeHUEe KOJIWYSCTBECHHBIX COCTABJISIO-
IIUX U XUMUYECKHUH cocTaB (a3).

3agaHue s MpaKTU4YecKoro 3aHsaTus No 2:
YMeTh pacmiupoBLIBaTh U AU (YPOBHIBATE MAPKH MATEPHAIIOB.

3aganue s PI'P

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

2) Jatb OykBeHHOE 0003HAUCHUE BCEM JIMHUSAM JHATPAMMBIL.

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

4) Omnucath U30TEPMHUYECKUE IPEBPALICHUS B JAHHOW JUarpamme.

5) Bo Bcex 001acTSX AMarpaMMBbl YKa3aTh CTPYKTYPbI, 00Opa3yroIIiecs B CIUIaBax JaHHOI
CHCTEMBI B COCTOSIHUU PAaBHOBECHSI.

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

7) Ompenenutb KOJIUYECTBEHHOE COOTHOIICHUE CTPYKTYPHBIX COCTaBJISIOLIMX CIUIaBa MPH
KOMHATHOM TemIiepaTtype 1 3apiucoBaTh 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 MEXaHUYECKUX CBOMCTB.

3. MarepuanoBeieHHE KaK HayKa.

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

5. Pacnipenenenue nerupyronmx 3IEMEHTOB B CTAISAX U CILJIaBaX.
6. YcranoctHast npo4HOCTh. DAKTOPHI, BIUSAIONINE HA HEE.

7. KoHCTpyKITMOHHBIE MaTepualbl (BBIOOp MaTepuaia).

8. Knaccuduxkarus Ierupyromumx 31eMeHTOB.

9. MeTtoas! NOBBIIEHNUS] KOHCTPYKIIMOHHON TPOYHOCTH.

10. Knaccudukanus KOHCTPYKIIMOHHBIX CTaJIEH.

11. OCHOBHBIE TOHATHUS XUMAYECKUX CBOWCTB.

12. OcHOBHBIE MOHSTHS TEXHOJIOTUYECKUX CBOMCTB.

13. OcHOBHBbIE MOHATHS PUINIECKUX 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. Knnaccudukanus JerupoBaHHBIX CTaJIeH 110 MUKPOCTPYKTYPE.

19. Knaccudukanus craneii no (pyHKIMOHAIFHOMY Ha3HAUYEHUIO.

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

21. ®akTopsl, BIMUAIONIME HA YCTATOCTHYIO TPOYHOCTD.

22. BriusiHue JETUPYIOIINX IEMEHTOB Ha CBOMCTBA ayCTeHUTA ((hU3HUYECKHE, MEXaHHUUECKHE).
23. B3auMocCBsI3b CTPYKTYPHOTO U (Pa30BOTO COCTOSIHHS C XapaKTePUCTUKAMH MaTepUAJIOB U H3-
JIeIui.

24. YKaponpoyHble U KapOCTOMKHUE CTAIH.

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. BiusHue Jerupyronmx 3J1€MEHTOB Ha MeXaH4ecKue U (u3nueckre cBoicTBa eppura.
33. CtpykTypHas u pa3zoBas HACICIACTBCHHOCTb.

34. KpuoreHHsle CTalM U CIJIaBBhl.

35. YrneponucTelie cTajid 0011ero Ha3HAYCHUSI.

36. [lopoku JIeTHPOBAHHBIX CTAJICH.

37. BiusiHUE JETUPYIOLIUX 3JEMEHTOB Ha MPOKAIMBAEMOCTh CTAJIH.

38. ABTOMaTHBbIE CTAJIN.

39. MarnuTHble peBpalleHus.

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. Ananus 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 cruiaBbl. O6JaCTH TPUMEHEHHUS.

49. MapkupoBKa cTajieli 1 CIIJIaBOB.

50. Tepmuueckast 00paboTKa cTajei.
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[Ipunoxxenue

Jluct perucrpauuu udMenenui Kk PI1J{

n/n

Homep nportokomna 3aceqanust
Kadenpsel, 1aTta yTBEpKACHUS
U3MEHCHUS

KommuectBo CTpaHull
N3MCHCHUA

[Tonnuce aBropa PIIJ]




