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1 BBenenue

PaGouass mporpamma AUCHMIUIUHBI «OKCIEPUMEHTAIbHBIE METO/Abl HMCCIIEIOBAHUS
MaTepHajoB» COCTABJICHA B COOTBETCTBUU C TPEOOBaHHMAMHU (elepaTbHOr0 roCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAaPTa, YTBEPKIESHHOTO MprUKazoM MUHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccutickoit @eaepamnmu No306 24.04.2018, u ocHOBHOM NpodeccCuoHaIbHONW 00pa3oBaTeIbHON
nporpaMmbl  MOATOTOBKU  «MarepuaioBeieHHE W TEXHOJIOTMM  MAalIMHOCTPOUTEIBHBIX
MaTepualioBy 1o HanpapieHnt022.04.01 "MarepuanoBeieHlE U TEXHOJIOTUNA MaTEpHUaOB".

3anaun - 3HaHWE OCHOBBI METOJ0B MCCIICAOBaHUS MaTCpHATIOB;

AUCIHUIIINHBL - 3HaHHUE TEOPETHYECKHE (AaHATMTHYECKHUE), MOTYyIMITUPUUSCKHUE, IMITUPHYEC-
CKHME U KOMIIBIOTEPHBIE METO/BI UCCIIEIOBAHUS IIPOCTHIX BEIIECTB U COCAUHE-
HUH ¥ UX KOMITO3UIIHH;

- IOHMMaHHE MPUHIUIIOB YCTPOCTBA M pabOThI TUIIOBBIX MPUOOPOB U arma-
paTypbl, UCIOJIb3YEMbIX B IaHHBIX METOJIaX, CIIOCOOOB MPUTOTOBJICHUS U MO-
TOTOBKH 00pa3ioB, 00pabOTKM U aHAIM3a PErHCTPUPYEMBIX XapaKTEPUCTUK H
HMCTOYHUKOB BO3MOKHBIX OIIMOOK, OIMpe/IeieHHs] TOYHOCTH SKCIIEPUMEHTOB U
UX OTPaHUYCHMU;

-npuoOpeTeHrne 3HaHui U HaBBIKOB IO OLIEHKE BO3MOXHOCTEH METOJIOB U UX
IIPAaKTUYECKOMY HCIIOIb30BAHUIO B HCCJIEAOBAHMU MATE€pPUATIOB Pa3IUYHOU
MPUPOIBL, IPOLIECCOB U ABJICHHUMN B HUX.

- YMEHUE YWTaTh AUArpaMMbl HarpyKeHHs MAaTEpUaJIOB KaK TPAJULMOHHBIM
cImoco0oM, Tak U ¢ IMoMoIs D9BM;

- YMEHHE - HaBBIKM HKCIIOJIb30BAHMSI KOMIIBIOTEPHBIX CPEACTB 0OpabOTKH
M300paXeHU MUKPO U MAaKpOCTPYKTYPbl MaTEpUAJIOB.

OcHOBHbIE MGTOI[I)I HCCICAOBAaHUA TCXHOJIOTHYCCKUX W OKCILTYaTallUOHHBIX CBOICTB Ma-
paszenst / TeMbl | pepuaiios
JUCHUITIINHBI

CTpyKTypHBIE METO/bI UCCIIEOBAHUS MATEPUAIIOB
MeTo/1bl TEPMHUYECKOI0 aHAJIN3a, MACC-CIEKTPOCKONUHU M Xpomarorpaduu

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tpouecc wu3ydeHuss AMCUMILINHBI «OKCIEPUMEHTAIBHBIE METOIbl HCCIEIOBAHUNA»
HamnpaBsJieH Ha (QOpMHUpPOBaHUE CleNyIOMUX KommeTeHIuil B coorBerctBuu ¢ ®I'OC BO u oc-

HOBHOI 00pa3oBaTeNbHOM nmporpammoit (Tabmuma 1):

Ta6n1/1ua 1 —KOMHGTGHHI/II/I W MHAUKATOPBI UX JOCTUKCHUSA

Konun WNHauKaTophl TOCTHKEHUS [Inanupyemsle pe3yiabTaThl 00y-
HaVMEHOBAaHHUE YEeHUS 110 NTUCLIUIUIMHE
KOMIIETEHIINHT

YHuBepcanbHbIe

O6menpodeccnonambHbIE

OIIK-1 Cnocoben OIIK-1.1 3HaTh (pU3NUECKre METOIbI UC-
pelaTh IPOM3BOI- 3HaeT TEOPETUICCKHE OCHOBEI MaTe- | CJICIOBAHMS MAaTEPHAIIOB U IT0-
CTBEHHBIE 1 (VM) pHUAIOBEICHHS U TEXHOJIOTHH MaTe- | KPBITHHA

pHAJIOB; YMeTh MPOBOJIUTH pacyeT ypaB-




Kon u Nuaukatopel 10CTHXEHUS [Tnanupyembie pe3ynbTaThl 00y-
HaUMEHOBAaHHUE YEHUS M0 AUCLUIUINHE
KOMIIETEHIINH

HCCIIENOBATEIILCKUE OIlK-1.2 HEHUH IUKINYECKON TOITOBEY-

3a/1a44 Ha OCHOBE
byHIaMEeHTaTBHBIX
3HaHUN B 00JaCTH
MaTepualiOBEICHUS
Y TEXHOJIOTUU MaTe-

YMeer periats Mpou3BOJICTBCHHBIC U

MCCIIEIOBATENLCKUE 3a/1a4H HA OCHO-
Be (yHIaMEHTaJIbHBIX 3HAHUHN B 00-
JaCTH MaTEPUAJIOBEICHUS U TEXHO-

JIOTUU MaTepHUaJIOB;
OIIK-1.3

HOCTH (nuarpamma Bemnepa) mo
pe3yJbTaTtaM dKCIepUMEHTaIb-
HBIX MCCIICIOBAHUI

Brnaners HaBbIKaMH OLICHUBAHUS
MEXaHUYECKOH MPOYHOCTHU pa3-
pabaThIBaeMbIX KOHCTPYKIIMN

pHuajioB Bnaz[eeT HaBbIKaMH IIJIAHUPOBAHUA U

BBITIOJIHEHUS IKCIIEPUMEHTAIbHBIX
HCCIIEIOBaHHUI Ha COBPEMEHHOM
YpOBHE.

[Tpodeccuonanbubie

3 MecTo IMCHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM
NPorpamMmbl

Jucuumimaa «KCIepUMEHTaIbHbIE METOIBI UCCIIe0BaHUI »U3ydaeTcs Ha 1 kypce(ax)

B 1 cemecTpe(ax).

JucuuruiiHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHbel (MOIYJIW)» U OTHOCUTCS K

00s3aTeIbHON YacTH.

— JInst ocBOeHMSI TUCUUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS, HaBBIKU, CHOPMUPO-
BaHHBIC B MPOIIECCE M3YUYCHUS AUCUUIUINH / MPAKTUK: TEOPHUS U MPAKTUKA HAYYHBIX HCCIe-
JIOBaHUI; aKyCTHYECKasi SMUCCUS B SKCIIEPUMEHTAIbHOM MaTepUalOBEIEHUH; MaTepraioBe-
JICHUE U TEXHOJIOTMH COBPEMEHHBIX U MEPCHEKTUBHBIX MAaTEPHUAJIOB.

— 3HaHMs, YMEHUS M HaBBIKM, CPOPMHUPOBAHHBIE MPH H3YUYEHUU IUCIUIUINHBI
«DKCIepUMEHTAIbHBIE METOJIbl UCCIEI0BaHUA», OyAyT BOCTpEOOBaHbI MPU U3YYEHHUH I10-
CIIeYIOUINX JUCLIUIUIMH: yueOHasi MpaKkTHKa (HaydyHO-HccienoBaTeNnbckas padora (momyye-
HUE TMEPBUYHBIX HaBBIKOB HayYHO-MCCJIEI0BATENbCKONH pabOThI)); MPOU3BOJACTBEHHAS MpPaK-
THKa (HayyHO-HCCIeI0BaTeNIbcKasi padboTa).

—  JucuumianHa ««OKCIepUMEHTabHbIE METOABI UCCIEIOBAHUS»» YaCTUYHO pea-
mu3yercd B (hopMe NMpakTUYecKoW MOAroTOBKH. IIpakTHyeckas MOATOTOBKA OPraHU3YeTCs
IIyTEM BBINOJIHEHUS J1a00paTOpHBIX padoT, BeinoiaHeHus: PI'P.

4 O0beM TUCHUNIHHBI (MOAYJIs1) B 3a4€THBIX eTMHUIIAX C YKA3AaHHEM KOJIMYECTBA
aKajeMHYecKHX YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4yaomuxcs ¢
npenoaaBatesieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIBLHYI PadoTy
00y4Yar MU XCH

O61mast Tpy10eMKOCTh (00beM) TUCHUILINHBI cocTaBiseT 4 3.e., 144 akaj.uac.
Pacrnipenenennie o6beMa AUCUUITIIUHBI (MOJYJIS) 10 BUJAM Y4eOHBIX 3aHSITUN MPeICTaB-

JIEHO B Tadymue 2.



Tabmuna 2 — O6beM IUCHUIUTUHBI (MOYJIS) IO BUJAM YUEOHBIX 3aHATHIM

O0BbeM TUCHUIIINHBI

Bcero akapemu-
YeCKUX 4aCoB

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI

144

KonrakTHas aynuropHasi pa6oTa o0y4aommXxcs ¢ npemnojaaBaresiem (1o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

32

B ToM uucie:

3aHATHSA JIEKIHMOHHOT0 THNA (JISKIUU U UHBIC YUeOHbIE 3aHATHS, TIPEIY-
CMaTpUBAIOIIUE IPEUMYILECTBEHHYIO Nepeaady y4eOHoi nHpopMaImu me-
JTArOTUYEeCKUMHU paOOTHUKAMM)

16

3aHATHSA CEMHHAPCKOTO THNA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHATHUS, ITPAK-
TUKYMBI, JTA0OpaTOpHBIC PaOOTHI, KOJJIOKBUYMBI 1 HHBIC AaHAJIOTUYHBIE 3a-
HATHS)

B TOM 4YHCJIe B (HOpME MPAKTUIECCKON MTOATOTOBKHU:

16

CamocrosiTesibHAsi padoTa 00y4arOIIMXCS MKOHTAKTHAsI padoTa, BKIIIO-
Yarolas rPyNIoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOM MH()OPMALIMOHHO-00pa30BaTEeIILHOM cpeie
BYy3a

112

[TpomerxyTouHas arTecTanus 00yJaromuXcsi—3a4eT ¢ OLEHKON

5 Coaep:xanne THCUUILIMHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE M0 TeMaM(pa3/aeiam)
€ YKa3aHHeM OTBeIeHHOT0 HA HUX KOJIMYeCTBAa aKa/leMUYeCKUX YacOB M BU0B

y4eOHOi padoThl

Tabnuna 3 — CTpykTypa U coiepKaHue JUCIHUILTUHBI (MOTYJIs)

Bupsl yaeOHON pabOTHI, BKIIOYAsi CAMOCTO-
ATETIbHYIO0 paboTy 00y4aroImUXCs U TPYI0-
€MKOCTH (B 4acax)
KonrakTHas pabota npemnogaBa- CPC
HanmenoBanue pa3zenos, TEM U COJEPKAHUE Ma- TeNsl ¢ 00yJarImUMUCS
Tepuaia Jlexuun | Cemunap- | JlabGopa-
CKHE TOpPHBIE
(mpakTu- | 3aHATHS
YECKHE
3aHATHA)
Pasnen 1 HomeHknatypa TEXHUYECKMX MaTEPUAJIOB B MAILTMHOCTPOCHHUHU, UX CTPYKTYpa U OCHOBHBIC
CBOICTBaA
HomeHnkiiaTypa TeXHUUECKUX MaTEePHUajIOB B MAIIUHO- 5 12
CTPOSHUH
CTpyKTypa ¥ OCHOBHBIE CBOWCTBA TEXHHYECKUX MaTe- 5 12
pHAJIOB B MAITHHOCTPOSHUH
OrneHKa MEXaHUYECKO# MPOYHOCTHU pa3padaThiBa€MbIX 12
KOHCTPYKLUH M0 33JaHHOM METOJMKE U aHAJIU3 pe- 5 4
3yJIbTaTOB C MPHUBJICYCHUEM COOTBETCTBYIOIIETO Ma-
TEMAaTHUYECKOTO arapara
Pazgen 2 ®dusnueckue METOIbI HCCIAEAOBAHNS MATEPUAJIOB U MOKPBITHIA
®dusnyeckre METOIbI UCCIICAOBAHUS MAaTEPUAIIOB U 12

2

MOKPBITHH




HanmeHoBaHue pa3ziesioB, TEM U COAEpKAHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)

KonTakTHas pabora npenojasa-
TeIs ¢ 00yYaIOIIMMUCS

Jlexnnu

CemuHap-
CKHe
(mpakTu-
4ecKHe
3aHSTHUSA)

Jlabopa-
TOPHBIC
3aHATUA

CPC

CrannapTHble METOIbI (PU3UKO-MEXaHUIECKUX UCTIBI-
TaHUH U OTIPEAEIIEHUS, TeII0(YU3NIECKUX, IEKTPH-
YECKHUX, MAaTHUTHBIX, OIITHYECKUX U CHIEIIHATbHBIX
(YHKIMOHAIBHBIX CBOMCTB MaTepHAIIOB

12

HecranmapTapie MeTOIBI GU3NKO-MEXaHUIECKUX HC-
MBITAHUHN U OTIPEACIICHUS, TETUIO(PU3NICCKUX, IIICK-
TPUYECKUX, MATHATHBIX, ONTHYECKUX U CHETIHATHHBIX
(yHKIIMOHAIEHBIX CBOWCTB MaTepHAIIOB

Pacuer ypaBHEeHHI HIUKINYECKON TOATOBEYHOCTH
(mmarpamma Beiinnepa) 1mo pe3ynbraTtam SKCIIepUMEH-
TaJILHBIX UCCIIENOBAHUIT™

CTpyKTypHBIH aHaINU3 KauecTBa MaTepHaJioB C UC-
110JIb30BaHHE KOMIBIOTEPHBIX IPOrpaMM

Pa3nen 3 OcHOBBI MUKPOCKOITHH

®u3nyecKre OCHOBBI ONTUUYECKOM MUKPOCKOIIUU

2

12

®Du3nYecKre OCHOBBI 3JIEKTPOHHON MUKPOCKOIIMU

2

12

CTpyKTypHBIE METOJIbI HCCIIETOBAHNUS MaTEPUAIOB U
MTOKPBITHH

12

16

16

112

* peanmmzyercs B (hOpMe IPAKTUIECKOHN TTOITOTOBKH

6 BxeayauTopHas caMocTosiTeJbHAasA padoTa 00y4aroImMXCsl 10 AUCHHUILIHHE

(MmonyJi0)

[Ipu mnaHupoBaHUM CaMOCTOSITENIBHOW PaOOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM paclpeelieHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTbI CAMOCTOSATEIbHOM paﬁoTI)I

KoaundecTBo 4yacoB

M3yueHne TeOpeTHYeCKUX pa3aesioB AUCIUTLINHBI 40
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THITA 40
[TonroroBka u oopmieHue 32
PI'P

112




7 OueHOYHbBIE CPeICTBA UISl IPOBEJCHNUS TEKYIIEro KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTAlny 00yYAIOIMXCs M0 JUCHUIINHE (MOYJII0)

@OHJ OLIEHOYHBIX CPEICTB I MPOBEIEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U IIPO-
MEXXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMil WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHUS PE3Y/IbTATOB O0YUYEHUS MO JUCHUILIMHE (MOIYIIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 VYueOHO-MeTOAUYecKOe U MH(POPMAIMOHHOE OOecneyeHHe TUCHMILIMHBI (MOIY-
JIA1)

8.1 OcHoBHas quTEpaTypa
1. Kpumragosuu, B. U. ®@usnko-xumMuyeckre MeTonsl uccienoBanus / Kpumradosuy

B.H1. - Mockaga :[lamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - TekcT : 31E€KTPOHHBIMH.
- URL: https://znanium.com/catalog/product/513811 (mata o6pamenus: 01.06.2021). — Pexum
JIOCTYIA: 110 MOATHCKE.

2. beikos, C.1O. HcnpiTanus matepuainos : yuebHoe nocodue g By3oB / C. 0. Bbikos,
C. A. Cxuprnanze. - Crapsiit Ockon: M3a-so THT, 2016; 2012. - 135¢

3. Kombanos, B.C. MeToap! 1 cpencTBa UCHBITAHUN HAa TPEHHE W M3HOC KOHCTPYKIIHOH-
HBIX M cMa30uHbIXx MarepuanoB: CrpaBounuk / B. C. Kombanos; Iloxg pen. K.B.®pomosa,
E.A.Mapuenko. - M.: Mammnoctpoenue, 2008. - 384c

8.2 JlonoJHUTeIbHAS JIUTEPATYpPa

1. ITuBoBapos, C. C. dusnueckre OCHOBbI TEOPUH ONTHYECKONM M PEHTI€HOBCKOM CIIEK-
Tpockomnuu: Yuyebnoe nocobue / [TuoBapoB C.C. - CII6:CIIOI'Y, 2016. - 64 c.: ISBN 978-5-
288-05653-6. - Tekcr : anexTponHsiid. - URL: https://znanium.com/catalog/product/941494 (na-
ta oopamenus: 01.06.2021). — Pexxum goctyma: 1o moJnmcke.

2. I'epacumosa, JL.I1. M3nombl koHCTpYKIMOHHBIX cTaneil: CnpaBounuk / JI. I1. T'epacu-
MoBa, A. A. ExoB, M. 1. Mapeces. - M.: Metamnyprus, 1987. - 272¢

8.3 Meroauueckue yKa3aHMsl A CTYAEHTOB IO OCBOCHHUIO AUCHMILIMHBI (TIpU
HaJIU4YuN)

1. bamkog, O.B. OnTuueckne METOIbI UCCIEIOBAHUS MaTEpUAJIOB : yuyeOHOe mocodue /

O. B. bamkos, T. W. bamkoga. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-na-Amype

roc.TexH.yH-Ta, 2011. - 78c.

8.4 CoBpemeHHbIe npodeccHOHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CHpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIeCTBJIEHUH 00pa30BaTeJbHOIO
Nnpouecca no JUCHUIINHE

1. OnexTpoHHO-0nOaMoTeuHast cucrema ZNANIUM.COM. J[loroBop Ne 4997 s6c¢
MK3 21 12727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 r. (¢ 17 anpenst 2021 .
no 16 ampens 2022 r.)

2. DOnekTpoHHO-O0ubIMoTeunas cucrema IPRbooks. JIunensnonnsiii norosop Ne EIT
44/4 na mpemocTaBlieHHE JOCTYyMa K AJIEKTPOHHO-OmOmmoreyHon cucteme [PRbooks MK3 21
12727000769 270301001 0010 003 6311 244 ot 05 derpans 2021 1. (c 27 mapra 2021 r. o 27
mapra 2022 1.)

3. O6pa3zoBarenpHas 1iargopma FOpaiit. JloroBop Ne EIl44/2 na okazanue yciayr
[0 TPENOCTaBICHUIO JocTyna K oOpasoBarenbHOM mimatdopme MK3 21 1 2727000769
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2703010010010001 6311 244 ot 02 deBpans 2021 r. (c 07 pespans 2021 r. mo 07 pespans 2022
T.)

4, OnekTpoHHo-O0ubanoreunas cucrema eLIBRARY.RU (nepuoanueckue uznanus)
Horosop Ne EIl 44/3 nHa okaszaHwe YCAyr JOCTyla K OJJIGKTPOHHBIM u3manmsm HK3
211 2727000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r. (c 04 pespans 2021 r.
o 04 despans 2030 T.)

o. «CeteBas AJIEKTpOHHAs OMOIMOTEKA TEXHUYECKHX BY30B» Ha minatdopme DBC
«JIanb». JloroBop Ha okazanue yciayr Ne COb HB-228 ot 14 urons 2020 r. (¢ 14 urons 2020 r.
no 31 nexadbps 2023 r.)

8.5 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTn «HTep-
HeT», He0OXOTUMBIX JIJIS OCBOEHUSI N CHUILIMHBI(MOTYJI51)

1. Dnexkrponnsie HHPOPMAIMOHHBIE PECYpPCHl M3AaTenbcTBa Springer Springer Journals
(https://link.springer.com)

2. Tlonutematnyeckas pedeparuBHO-OUOIMOTrpaduyecKkas M HayKOMETphdeckas 0asa
nanubix Web of Science (http://apps.webofknowledge.com)

3. NudopmanmonHo-cripaBouHas cucteMa « KOHCYIbTaHT TUTIOCY

4. baza JaHHBIX MEXKIYHAPOJIHBIX HMHJEKCOB HAydyHOTO ITUTHPOBAHUS  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — snekTpoHHas Iuiathopma s
JOCTYIa K PEryJisipHO OOHOBJSIEMBIM 0Oa3aM JaHHBIX 110 MaTEPUAIOBEICHUIO H3IATEIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M AHHAMHYCCKUX CIIpa-
BOYHBIX M3JIaHUH 110 HAHOMAaTepHUajaM U HaHOYCTPOHCTBAM.

8.6 JIMIeH3u0HHOoe U CBOOOIHO pacipocrpansieMoe MnmporpamMmMHoOe 06ecne'{e1me,
HCIMOJb3yeMO€ NMpPHU OCYIICCTBJICHUHA 06p330BaTe.]IbHOF0 nmpouecca mo aJuUcum-
IJIMHE

Tabmuua 7 — IlepedeHp UCTIONB3yeMOT0 IPOrPAMMHOT0 00eCIeueHHsI

Hanmenosanwue I10 PexBu3nuThI / YCJIOBUA NCTIOJIb30BAHU
MicrosoftimaginePremium JlnuensnonHskIit Jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:
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9 OpraHu3alMOHHO-NeJarornyecKkue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIECCa PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM yueOHBIX 3aHATHH. SI3bIk 00ydeHus (mpemnomaBaHusi) — pycckuil. [[nst Bcex BHIIOB
AYJAUTOPHBIX 3aHATHHA aKa)IeMI/ILICCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dopmupoBanuu CBOEH HHAUBHIYATBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
HH/IﬁCSI HMECT MpaBO HaA NEpe3av4€eT COOTBCTCTBYIOIUX AUCIUIIINH U HpO(i)eCCI/IOHaJ'IBHI)IX MOay-
JIei, OCBOEHHBIX B MPOIlecce MPEAIIECTBYIOLIET0 00y4YeHUs, KOTOPbIii 0cBOOOXKJaeT oOydarorie-
Trocqa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenojiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
Hble 00pa3oBaTeNIbHbIE TEXHOJOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMHU (TPAaKTUYECKH-
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MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTElIbHBIC TEXHOJIOTHU HCIIONIB3YIOTCS B BUJE IIUPO-
KOTO NMPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpPM IpoBeaeHus 3anaTtuil. MHpopmanmonnsie
o0pa3oBaTeNbHbIC TEXHOJOTHUU PEATH3YIOTCS ITYyTEM AKTUBU3AIUUA CAMOCTOSTEIIEHON pPabOThI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIekmOHHBII Kypc MpennoiaraeT CUCTEMaTH3MPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s13aH NpeaynpenTh CTYJCHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HAHOOJBIIMHA 00beM MH(pOpMAIUU M 00eCHeynBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHA NIPEICTABISAIOT COOON AEeTaTU3aLMIO JIEKIIHOHHOTO TEOPETUYECKO-
ro Marepuasia, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsiem-
HBIX M CJIOKHBIX BOIIPOCOB IO OTJEIbHBIM TEMaM, a TaKXke pa30op MpUMEpPOB M CUTYyalUd B
ayJUTOPHBIX YCJIOBHX. B 00s13aHHOCTH npenojaBareist BXOAAT: OKa3aHME METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, IIPEJIAraeMble MPEIoJaBaTeeM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NMPOEKTHBIX U MHBIX 3ajaHUi;

* 4CCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHME JIOKJIAJOB IIPOBEPSAIOT CTENEHb BIIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOIOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yyaOUUXCsl MO JUCHUIINHE (MOYJTI0)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, IEJIEHAPaBIEHHOTO
NpPUOOpPETEHUs! CTYJEHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeMOCPEICTBEHHOI0 y4acTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIUICSI NpeAMETHOW HaIpaBIeHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysbTaToB IeATEIbHOCTH 00Yy4aroerocs.

[lenucamocTosATENEHOWPAOOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHU;

- (hopMHUpOBaHME YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO JTOKYMEHTAIHIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

* pa3BUTHE MO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJICHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BaHHOCTH;

- (hOpMHUpPOBAHHUE CAMOCTOSITEILHOCTH MBILUIEHUS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEaIU3alluu;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIAUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBHCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.



TexHOJOTHs OpraHU3aIMH CAMOCTOSTEILHONW pabOTHl CTYICHTOB BKJIIOYAET HCIIOJIb30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

[lepen BbIMOTHEHHEM OOYYAIOUIMMHUCS BHEAYIUTOPHOM CAMOCTOSATENBHOW pabOTHI mpe-
MOoJAaBaTelb ~ MOXET  IPOBOJUTH  MHCTPYKTaX [0  BBINOJHEHUIO  3a1aHusd. B
MHCTPYKTaXXKBKJIHOYAETCS:

* LIeJIb U COJIepKAHUE 3a]IaHNUs;

* CPOKHM BBIIIOJIHEHMUS;

* OPHUEHTUPOBOYHBIA 00bEM PaOOTHI;

* OCHOBHBIE TPeOOBaHUS K pe3yJIbTaTaM padOThl U KPUTEPUU OLICHKH;

* BO3MOXXHbIE TUIIMYHBIEC OIIMOKY IPU BBITIOTHEHHH.

WMHCTpyKTa)X MPOBOIUTCS IpenojaBaTeieM 3a c4eT 00beMa BPEMEHHM, OTBEIEHHOIO Ha
W3y4YEHUE AUCIUIUINHBIL.

KoHTponb pe3ynpTaToB BHEAyIUTOPHOM CaMOCTOSATENBHONM padOThl CTYIEHTOB MOXKET
MIPOXOJNTHh B TUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJKHBI HOAXOOUTh K CaMOCTOSITENBHOM paboTe Kak K HauBaXHEUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIEIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUS ONPEACIICHHBIX HABBIKOB U MCIOJIb30BaHUS IIpodec-
CHOHAJIbHOU JTUTEPaTYpBHI.

[TomemieHust 1151 CaMOCTOATENBHON PabOTh 0OYUYAIOMIMXCS OCHALICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «/HTepHeT» u olecrieueHueM ocTymna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BATEIBHYIO CPEly OpraHU3alNH.

9.5 MeToanueckne yKa3aHus il 00y4AOUIMXCS 10 OCBOCHMIO U CHMILIMHBI

[lpr w3yyeHHH AMCUUIUIMHBI OOYYArOIIMMCS II€JIeCO00Pa3HO BBITIOIHSITH CIEAYIOIIHNE
pEKOMEH/1aluu:

1. 3yuenne yueOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-nubo paszzgena 1Mo yuyeOHUKY WJIM KOHCIIEKTHBIM MaTepua-
JAMPEKOMEHAYETCS TI0 TMaMATH BOCHPOHM3BECTH OCHOBHBIE TEPMHHBI, ONPENEICHUS, TOHATHS
paszena.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTYETOB MO MPAKTUYCCKUM 3aHATH-
SM ¥ UHJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Best TeMaTrka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCS Ha JISKIUSAX MPETio-
naBaresneM. MMoke AaroTcs MCTOUYHUKHU (B MEPBYIO OYepe/lb BHOBb M3JIaHHBIE B MEPHOAMUYECKON
HAYYHOH JTuTeparype)ais 0ojiee qeTaabHOr0 TOHUMAaHHUs BOTIPOCOB, 03BYUEHHBIX Ha JICKITHH.

[Tpu camocTosTensHON MPOopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIGKLIMOHHOM 3aHATUU MaTepuan U JONOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeME JIMTepaTyphl;

* U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU M KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 33/1aHUs, aHATOTMYHbIE MTPeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuabHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro AJIs 0Cy-
1IEeCTBJIEHUs100Pa30BaTEIbHOI0 MPOLeCcca Mo JUCHUILINHE (MOIYJII0)

10.1 YueoHo-1a00paTopHOe 060pya0BaHuE
Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HanmeHnoBanue ayaquropun
Ayautopus Hcnons3yemoe ob6opyaoBaHme
(;1rabopaTopun)
C BBIXOAOM | MyIbTUMEAMUHBIN kiacce | 1 mepconanbHbi DBM;
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B uHTEepHET | DOM 1 aKpaH ¢ MpoeKTOpOM
+  JOoKalb-
HOE COeIu-
HEHUE

10.2 TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4YeHUSs

[Ipu npoBeneHUN 3aHATUN UCIIOJIB3YETCS ayIUTOPHs, 000PYI0BaHHAS TPOCKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaXkeHus npe3eHtanuii. Kpome toro, npu npoBereHUu
JICKIIUN U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMITBIOTEDP C YCTAaHOBIICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00ecrieYeHHEM I JEMOHCTPALIMY MTPE3ECHTALIHIA.

11 Uuble cBegeHus

MeToauuyecKue PE€KOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA U UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YUYaIOIIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37J0OPOBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYYaroIIUMUCS, TaK M B OTIEIBHBIX
rpynnax. [Ipenmnonararorcs cnenyanbHble YCIOBHS 7S MOJy4eHus: 00pa3oBaHusi 00y4aromuMHu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMHUTCS C TICUXOJIOT0-(PU3NOIOTUYECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMU peadMIMTAluu WHBaIUAOB (npu Hanuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJIHUTEIbHAS MOAJEPKKA IIPENoJaBaHusl ThIOTOpaMH, ICUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YUYEHUSI, TEXHOJIOTHU COIMOKYJIBTYPHOM peaOUIUTAIlMU C IENIbI0 OKa3a-
HUS NOMOILY B YCTaHOBJIEHUU TOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYITMMU CTYIECH-
TaMH, CO3JJaHUN KOM(POPTHOTO MCHUXOJIOTHIECKOTO KIMMaTa B cTyaeHueckoi rpynme. [lonbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCSA C YUETOM IPEIOCTaBICHUs MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M ClelUalIbHOr0 Ha3HaYeHUs (IEPCOHAIBHOIO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus). MarepualbHO-TEXHUYECKOE OOecliedeHre npeaycMaTpuBaeT NpUCIOCOOIeHUE ayUuTo-
puii k Hyxaam i ¢ OB3.

®opma NpoBEACHUs ATTECTALMM JUIsl CTYAEHTOB-UHBAINIOB YCTAaHABIMBAECTCS C YYETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecCKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 TocTymHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

* B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUL € HapyUIEHUSIMH OIOPHO-
JBUTATENLHOTO almapaTta);

* B IIe4aTHOM (hopMe WUITH SJIEKTPOHHOM (popMe C YBETMUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYAEHTOB IMpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma MpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare WM HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYLICHU -
MU CllyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C UCIOJIb30BAaHUEM YCIYT aCCUCTEHTA (1S
JUI C HAPYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIllapaTa);
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* YCTHO (IU1s1 JIULI C HAPYILIEHUSAMH 3PEHUS], OTIOPHO-IBUTATEIBHOTO anmnapara).
[Tpu HEOOXOIUMOCTH ISl OOYUAIONINXCSl ¢ MHBATMIHOCTHIO MPOIEAypa OICHUBAHUS pe-
3yJAbTAaTOB OOYYEHHSI MOKET IMPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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[Ipunoxenue 1

®OHJ OLIEHOYHbLIX CPEJICTB!
0 JUCIUILINHE

3KCHepl/lMeHTaJIbeIe METOAbI UCCJICI0BAHUA

Hamnpasnenue noaroToBku 22.04.01 Mamepuanogeoenue u mexHoi02uu Mamepuaios
Hampasnennocts (rmpoduin) Mamepuanogedenue u mexHor02UU MAUUHOCMPOUMENbHBIX
00pa30BaTEeNLHON IPOTPAMMBI | MAMEPUANIO8
Kpanmuukanmst BEITYCKHUKA mazucmp
"o Havasia moAroTOBKH 2020
(no yuebHomy niamy)
dopma 00yueHUS OuHasl
TexHoOMOTHS 00YUICHUS MPAOUYUOHHASL
Kypc Cemectp TpyrnoeMKoCTb, 3.€.
1 1 4
Bun npomexxyTouHOI aTTecTanuu Ob6ecneunBaroliee MoapasaeacHue
3auem c oyenkou Kagpeopa "MTHM - Mamepuanosedenue u
MEXHOI02UsL HOBbIX MAMEPUATO8

' B mannom MPUJIOKEHUHN TIPEJICTABIEHBI TUIIOBBIE OLEHOYHbIE CpeACTBA. [IOJMHBIA KOMIUJIEKT
OIICHOYHBIX CPEJICTB, BKIIOYAIOIINI BCE BAPUAHTHI 33/IaHHH (T€CTOB, KOHTPOJBHBIX padoOT U Ip.),
npeyiaraeMbIX 00yJaroemMycs, XpaHuTcs Ha kadenpe B OyMakHOM H JIEKTPOHHOM BH/IE.
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1 IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS M0 TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Ta6mmma 1 —KomMneTeHIIny 1 HHANKATOPHI UX JTOCTHIKCHUS

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

YHuBepcaibHbIe

[Tnanupyemsble pe3yabTaThl 00y-
YEHUS M0 AUCIUIUINHE

O6menpodeccuoHaabHbIE

OIIK-1 Cnocoben
periaTh Ipou3BO/I-
CTBEHHBIE U (UJIN)
HCCIIEI0OBATEIbCKHIE
3aJa41 Ha OCHOBE
byHIaMeHTaIbHBIX
3HaHUH B 00JIaCTH
MaTepHaIOBEICHUS U
TEXHOJIOTUU MaTepH-
aJioB

OIlK-1.1
3HaeT TeOPETHYECKIE OCHOBBI MaTe-
pHaJIOBEICHUSI U TEXHOJIOTMH MaTe-
pHaoB;
OIIK-1.2
YMeer pemars Npou3BOICTBEHHbIE
U HCCle0BaTeNbCKUE 3a7aud Ha
OCHOBE ()yHJIaMEHTAIbHBIX 3HAHUN B
o0nacTu MaTepuanoBeICHUS U TeX-
HOJIOTHH MaTEepHaJIOB;
OIIK-1.3
Brnazneer HaBbIKaMu TUIaHUPOBAHUS
Y BBITIOJTHEHUS DKCTIEPUMEHTAIBHBIX
WCCIIeIOBaHUI Ha COBPEMEHHOM
YpPOBHE.

[TpodeccronanbHbIC

3HaTh (hU3HUECKUe METOIbI UC-
CJIeIOBaHMS MaTEPUAJIOB U TIO-
KPBITHI

YMeTb IPOBOAUTH pacyeT ypas-
HEHUI LIUKJINYECKON JOJrOBEY-
HocTHu (nuarpamma Belinepa) no
pe3ynbTaTam 3KCIEePUMEHTab-
HEBIX HUCCJIEIOBAaHUMI

Biagers HaBbIKaMH OLICHUBAHUS
MEXaHUYECKOW MPOYHOCTH pa3-
pabaThIBa€MbIX KOHCTPYKIIUN

Tabmuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pasaeJibl (TeMbl) KOMIIETCHIM S OLICHOYHOTO IMoka3zaTenu oeHKH
AMCIUILIMHBI cpencrsa
CriocoOHOCTh OPUEHTHPOBATH-
HomeHknarypa TeXHH9eCKHX sl B HOMEHKJIaType MaIllnHO-
MaTepHajJoB B MalIMHOCTPO- JlaboparopHas CTPOUTENLHBIX MaTEPHAJIOB,
€HUHU, UX CTPYKTypa U OC- pabora 1 YMEHHE UTCHUS UX CTPYKTYPhI
HOBHBIE CBOHCTBA Y 3HaHHUS OCHOBHBIX CBOMCTB
MaTepuaoB
JlaboparopHas [Nonnmanus GU3NUECKUX Me-
DuznyecKre METOIbI Uccie-
OIIK-1 paborta 2,3 TOJOB MCCIICIOBAHII
J0BaHWA MaTC€pUaIOB U I10-
., PTP [IpaBUIBHOCTH BHIOTHEHUS
KPBITHH
3a1aHus
YMeHHe NpOBOIUTE MUKPOCKO-
JlaGoparopHas HpoBox P
OCHOBBEI MHKPOCKOITNHN a6oTa 4 MUYCCKNU aHaJIU3 CTPYKTYPbI
P MaTepHajoB
Bomnpocs k 3x3a- | [IpaBunbHOCT ¥ OJTHOTA OT-
Bce paznensr
MEHY BeTa Ha OWJIET.
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2 MeToanueckne MaTepHaJIbl, ONpeessiolue Npouea1ypbl OleHUBAHUS 3HAHUI, YyMEHUHH,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTepu3ylolue npouecc GopmMupoBaHus

KOMIIeTeHIIMH

Meroanueckue MaTepualbl, ONPENEIAIONINE MPOIEAYpPhl OLECHUBAaHWUA 3HAHWM, YMEHHM,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, MPEACTABJICHBI B BU/IC TEXHOJIOTHYECKOU KapTbl AUCHUILIN-

HbI (Tabmuma 3).

Tabmuna 3 — TexHOJNIOTHYECKas KapTa

IIpomerccymounaa ammecmavyus 6 ¢

HaunmenoBanmue
Cpoxnu HIkana Kpurepun
OI[€HOYHOI 0
BBINOJIHEHHS | OLleHUBAHUS OLIeHUBAHMS
cpeacTBa
2 cemecTp

opme umoz206asa OueHKa

1 PT'P

B Teuenue
cemecTtpa

5 Oaju1oB

5 bannos - cmyoenm npasuibHO 8bIN0JI-
HUI npakmuveckoe 3aoanue. Iloxasan
OMIUYHbBIE 3HAHUS 8 PAMKAX OCB0EHHO-
20 yuebH020 Mamepuaa.

4 Gana - cmyoeHm 8bINOJIHUL NPAKMU-
yeckoe 3a0anue ¢ HeboIbUUMU HEMOY-
nocmsamu. Tlokazan xopoutue 3Hanus 8
PAMKAX 0CBOEHHO20 Y4eOH020 mame-
puana.

3 banna - cmyoenm 8blnOIHUL NPAKMU-
yeckoe 3a0anue ¢ CyuecmeeHHbIMU
nemounocmsamu. Ilokazan yooenemeo-
pumeinbHble 3HAHUSL 8 PAMKAX 0CB0EH-
HO20 yuebH020 Mamepuaa.

2 Gaia - npu 8bINOJIHEHUU NPAKMUYe-
CK020 3a0aHUsl CMYOEeHm NPOOeMOH-
CMPUPOBA HeOOCMAMOUHbIU YPOBEHb
3HAHU.

0 6annos — 3a0anue He GbINOJIHEHO.

N

Jlaboparopras
6ota 1
o teme Nel

pa-

B Teuenue
ceMmecTpa

5 Oaiu10B

5 6annos - cmyoenm npasuibHO 8bINO-
HU1 npakmuyeckoe 3adanue. Iloxazan
OMIUYHbIe YMEHUS 8 PAMKAX OCBOEHHO-
20 yuebHo20 Mamepuaa.

4 Gaa - cmyoeHm 8bINOIHUI NPAKMU-
yeckoe 3a0anue ¢ HebOTbUWUMU HemoY-
Hocmamu. Tlokaszan xopouwiue ymenus 6
PAMKAX 0C80EHHO20 Y4ebH020 mame-
puana.

3 6anna - cmyoeHm 8blNOJIHUL NPAKMU-
yeckoe 3a0anue ¢ CyujecmeeHHblMuU
Hemounocmamu. [loxazan yooeiemeo-
pumeinbHble YMEHUsI 8 PAMKAX OCBOEH-
HO20 yuebH020 Mamepuand.

2 Gaa - npu 8bINOIHEHUU NpaKmuye-
CK020 3a0aHUsl CMYOeHm NPOOeMOH-
CMpUpo8al HedOCMAamoyHblll YPOGEeHb
VYMeHUU.

0 bannos — 3a0arnue He 8bINOIHEHO.
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HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoxu
BBINOJIHEHHSA

HIxana
OLICHUBAHUSA

Kpurepun
OlleHHBAHUS

w

Jlaboparopnas
oora 2
o Teme No2

pa-

B Teuenue
ceMmecTpa

5 6aIoB

5 6annoe - cmyoenm npasuibHoO 8blN0I-
HUI1 npakxmuyeckoe 3aoanue. Ilokazan
OMJIUYHbBIE 3HAHUSL 8 PAMKAX OCBOEHHO-
20 yuebH020 mamepuaa.

4 Gayia - cmyoeHm GblNOJHUL NPAKMU-
yeckoe 3a0amnue ¢ HebOIbUWUMU HemOoY-
Hocmamu. Tlokazan xopoutue 3nanus 8
PAMKAX 0C80E€HHO20 Y4eOH020 mMame-
puana.

3 banna - cmyoenm 8blNOJIHUL NPAKMU-
yeckoe 3a0anue ¢ CyuecmeeHHbIMU
Hemounocmamu. Iloxkazan yoosnemeo-
pumeinbHble 3HAHUSL 8 PAMKAX 0CB0EH-
HO20 yuebH020 Mamepuada.

2 Gayuia - npu 8bINOJIHEHUU NPAKMuYe-
CK020 3a0aHUsl CMyoeHm npooemoH-
CMpUpPOBAl HeOOCMAMOYHbIU YPOBEHb
SHAHUUL.

0 bannos — 3a0anue He 8bINOJIHEHO.

D

JlabopaTopHas pa-
oora 3 1o TeMme
No2

B Teuenue
ceMmecTpa

5 Oaju10B

5 6annos - cmyoenm npasuibHO 8bINOL-
Hun 1abopamopuyio pabomy. Iloxazan
OMIUYHbIE 3HAHUSL 8 PAMKAX 0CE0CHHO-
20 yuebH020 mamepuaa.

4 Gayia - cmyoeHm 6blNOJHUIL 1abopa-
MopHYI0 pabomy ¢ HeOOIbUUMU He-
mounocmsmu. Tlokasan xopowue 3ua-
HUSL 8 PAMKAX OCBO0EHHO20 Y4eOH020
Mamepuaina.

3 6anna - cmyoenm 8blnOJIHUIL 1aO0pa-
MopHYI0 pabomy ¢ CyujecmeeHHbLMU
Hemounocmsamu. Iloxkazan yoosnemeo-
pumeinbHble 3HAHUsL 8 PAMKAX 0CBOCH-
HO20 yuebH020 Mamepuad.

2 6aiia - npu 8bINOJHEHUU 1a6Opamop-
HOU pabomwvi cmyoeHm npooemMoH-
CMpuUpo8al HeOOCMAMOUHbIL YPOBEHb
SHAHU.

0 6annos — 3a0anue He GbINOJIHEHO.

(@3]

JIaGoparopHas pa-
6ora 4 mo Teme
Ne3

B Tteuenune
ceMmecTpa

5 Oaiu1oB

5 6annos - cmyoenm npasuibHO 8bINO-
HU1 1abopamopuyio pabomy. Iloxaszan
OMIUYHBLE 3HAHUS 8 PAMKAX OC80EHHO-
20 yuebHo20 Mamepuaia.

4 Gaya - cmyoeHm 8blNOHUIL 1a00pa-
MOPHYI0 pabomy ¢ HeOOIbUUMU He-
mounocmamu. I[loxkazan xopowue 3Ha-
HUSL 8 PAMKAX OCB0EHHO20 Y4eOHO20
Mamepuana.

3 6anna - cmyoenm 8blnoaHUL 1AO0Pa-
MOPHYI0 pabomy ¢ CyujecmeeHHbLMU
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HaumenoBanmue
Cpoxu HIkana Kpurepun
OLI€HOYHOI0
BBINOJIHEHHS | OlleHUBAHUS OlleHHBAHUS
cpeacTBa

Hemounocmamu. Ilokazan yoognemeo-
pumenvHvle 3HAHUSA 8 PAMKAX 0C8OEH-
HO20 yuebH020 Mamepuand.
2 Gana - npu 8bINOJIHEeHUU 1aO0PaAmop-
HOU pabomuvl cmyoeHm NPoOemMoH-
CmMpupos8al HeOOCMamoyHblll ypOGeHb
3HAHUI.
0 6annos — 3a0anue He 8bINOJIHEHO.

Texymuit KOHTPOJIb: 25 6as10B

HUTOTIO: 25 6asJ10B

Kpurtepuu onieHKu pe3yibTaToB 00y4eHHs M0 AUCHUILINHE

0 — 64 % oT MakCUMaJbHO BO3MOKHOH cyMMbI O6aiioB — 0 — 29 éannoe - «HeydOBIETBOPU-
TEeJIbHOY» (HEAOCTATOUHBIA YPOBEHbD /ISl IPOMEXKYTOYHOM aTTECTALUK 110 AUCLUILINHE);

65 — 74 % oT MakcUMaJbHO BO3MOXHOH CyMMbl 0aiioB — 30 — 33 6a106 - «yIOBIETBOPH-
TeIbHOY» (TOPOTOBBIM (MUHUMAIBHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXKHOW CyMMBI 0aioB — 34- 37 fanna - «Xxopouio» (CpeaHuii
YPOBEHB);

85 — 100 % oT MakcCHMMaJIbHO BO3MOXKHOW CyMMBI OaisioB — 38 — 45 6anio6 - «OTIUIHOY (BbI-

COKHI (MaKCUMaJIbHBINA) YPOBEHb).

3 TunoBble KOHTPOJIbHbIE 32JAHHUS M1 HHbIE MATePHAJIbl, He0OX0AUMBbIe /11l OLIEeHKH 3HAHUIA,
YMEHM i, HABBIKOB U (WJIM) ONBITA AeSTeJIbHOCTH, XapaKTepu3yue npouecc GopmMupoBaHust
KOMIIeTEHI[Uil B X0/1e 0CBOeHHs 00pa30BaTeIbHON NMPOrpaMMbl

3.1 3apanus I TeKyLIero KOHTPOJIA YCIIeBAeMOCTH

Tema Ne 1 «HoMeHkatypa TEXHUYECKUX MaTEPHAIOB B MAITUHOCTPOEHUH, UX CTPYKTYypa U OC-
HOBHBIE CBOMCTBa»

Jlabopamopuasa paooma 1
«[Iporuo3upoBaHre U3HOCOCTOMKOCTH MaTepuaia

1. Jlaiite ompeneneHus MOHITHIM: W3HAIIWBAaHUE, U3HOC, CKOPOCTh W3HAIIMBAHUS, W3HOCO-

CTOMKOCTb.

Kiace n3nococroiikocTu.

OcHoOBHBIE METOBI OTIPEAETICHUS] U3HOCA JeTallel MallliH U MEXaHU3MOB.

OreHKa U3HOCOCTOMKOCTH TI0 U3MEPEHUIO TEXHUIECKUX MTapaMeTPOB MAITHHBI.

MukpomeTpopoBaHHe Kak METOJ OIEHKH U3HAIITUBAHUSI.

BecoBoii MeTO1 OIIEHKHM U3HOCA.

[IpuMeHeHne XUMUYECKOTO aHamu3a JUIsl ONpe/IeeHHs] CTeTIeHH U3HOca JeTaneil U Mexa-

HU3MOB.

8. IlpumeHeHUe CHEKTPaTbHOTO aHaIW3a JIA W3MEPEHHUS M3HOCA IBUTATENell BHYTPEHHETO
aHaJIM3a.

9.  Mertoa npodunorpapupoBaHusi.

10. Meroa UCKYCCTBEHHBIX 0a3.

Nogakown

17



11. Panuou3oTpoIHbIA METO WHIMKAIIMU MPOAYKTOB U3HOCA.
12. Meroauka pacuéTra MHTEHCUBHOCTH W3HAIIMBAHUS.

Tema Ne 2 «Duznueckue METO/Ibl UCCIEAOBAHUS MATEPUATIOB U MOKPBITHII

Prp

«DUBNKO-MEXaHNYECKIE UCITBITAHUS MaTCpuruajIoB»

1.  KakoBbl ¢u3nuecKre MpearnochbUIKd METO/1a MOCTPOCHUS TUarpaMMbl HCTHHHBIX HampsiKe-
HUU 110 UCIIBITAHUSIM Ha cKatue?

2.B "yeMm oTiauuMs MaIlIMHHOW JWarpaMMbl, TUarpamMMbl YCIOBHBIX HANpPsOKEHUH U THArpaMMBI
WCTUHHBIX HANPSHKEHUN?

3.UeMm oTIMYAIOTCS AMArpaMMbl HCTUHHBIX HANPsDKEHUH, MOCTPOSHHBIC TIO PE3YJIbTAaTaM HCIThI-
TaHWUW Ha PacTsHKEHUE U ckaTtue?

4 Metoauka ornpeesieHusi OTHOCUTEIBHOTO YAJIMHEHHUS.

5.HcnpiTanusa 00pa3LoB ¢ Haape3aMH Ha PacTsKEHUE.

6.Mcnprtanns Ha n3rud. CriocoObl M3MEpeHust MPOruoda, YCHIIUS TPU UCTIBITAHUSAX Ha U3THO.

Jlabopamopuasa paboma 2

«OnpeneneHI/Ie TeHJ'IO(i)I/ISI/I‘IeCKI/IX CBOICTB MaTCpUuaJIOB»

Knaccudukanus TepMrHuecKux METOZ0B aHAIN3a.

TepmorpaBumerpus u auddepeHunanbHbI TEPMUYECKUN aHATIH3.

ITpumMeHeHue MeToa AJIs UCCIEJOBAHUS MaTEPHUAJIOB.

HuddepenunanbHas CKaHUPYOLIas KaTOpUMETPHs, CXeMa Npudopa, IPUMEHEHUE METO/1a.
TennonpoBOAHOCT METAJUIOB. Y paBHEHHE TEILIONPOBOAHOCTH Dyphe.

N3menenue ko3 puiinenTa TemIonpoBoAHOCTU IPH IJIaBIEHUN METAJLIOB.

ONeKTpOHHAs TEMJIONPOBOJHOCTh METAIIIOB.

BnusiHue MarHuTHOTO MOJISL Ha JIEKTPOHHYIO TEIUIONPOBOAHOCTh METAJUIOB.

NG~ wWNE

Jlabopamopnas paboma 3
«OrmpeneneHne dMEKTPHUECKUX CBOWCTB MaTEPUaIOB)

du3nuecKkue OCHOBBI BUXPETOKOBOIO METOa ONpeIeIeHUs] KauecTBa TEPMOOOPAOOTKH.
@akTOpPBI, BIUAIOIINE HA HIEKTPOIPOBOANUMOCTD JIETaNCH.

[Topsimok TOArOTOBKU K paboTe U3MEpUTEs eKTporipoBoanuMoctu BD-17HIL/S.

Iopsamox paboThI 1o 3aMepy JNEKTPONPOBOAUMOCTH U3MEPUTEIIEM
BDO-17HIL/S.

el AN

Tema Ne 2 «OCHOBBI MUKPOCKOIIUN»
Jlabopamopuasa paooma 4

CTpyKTypHBIE METOABI UCCIIEOBAHNS MATEPHAIIOB U IIOKPBITUI
1. Hazosure MeTonbl PppakTorpaduyeckoro Ucciae10BaHusl.
KaxoBbl OTIMUMTENBHBIE IPU3HAKU XPYIIKOTO U3JI0Ma?
3. duznyeckre OCHOBBI OIITUKO-BU3YAJIBHOI'O KOHTPOJIA.
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Yro Takoe MaKpOCKOIIMUYECKUH aHAIN3?

3agaun MakpOaHaJIM3a.

UTto Takoe MakpOoCTpyKTypa MeTaia?

Urto takoe makponutud? Kak o roroBurcs?

Crioco0Ow1 onipenenenus cepol, Gochopa, yriepona.

Yro Takoe MuKkBanusg? Buasl TUKBauu.

Korga B cranu nosiBiisieTcst BOJIOKHUCTOCT?

UeM oTiImyaeTcs CIMTOK CHOKOMHOW CTAJIM OT CTAW KUIIALLICH?
Kakyto cranb Ha3bpIBalOT CIIOKOMHOMN, KaKyl0 KUIISILEH?
Bune! nedextoB B meTaniax.

Uro Takoe riryOMHA 3aKaJICHHOTO CIIOS?

Kakyro 30Hy Mbl Ha3bIBaeM 30HON TEPMUYECKOTO BIUSHUSA?

Kaxue metoapl n3yueHus: CTpOeHUsI METAJUIOB, KpOME MaKkpoaHainu3a, Bel 3Haete?
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JIuer perucrpanum usmenenuii k PI1J1

n/n

OcHoBaHUE BHECEHUS
N3MCHCHUA

KomanuectBo
CTpaHMI]
A3MEHEHUS

Ioamnuce
pa3paboTunka

PIIJI
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