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1 BBenenue

Pabouas nporpamMMa u (OHJ OIEHOYHBIX CPEICTB TUCHMIUIMHBI «MaTepruanoBeeHue)
COCTaBJICHBI B COOTBETCTBUU C TPEOOBAHUAMHU (eepalbHOIO rOCYAapCTBEHHOT0 00pa3oBaTelb-
HOTO CTaHJapTa, YTBEP)KJIEHHOTO IpuKa3oM MuHOOpHayku oOpa3oBaHMs U Hayku Poccuiickoii
Oenepannu Nel165 ot 12.09.2016, u ocHOBHOHM mpodeccHoHaTbHON 00pa30BaTEIBbHOM MPO-
IrpaMMbl OATOTOBKU «TexHono2uueckoe npoeKmupo8anue 8blCOKOPECYPCHbIX KOHCMPYKYUU ca-
Monemos u eepmosienos» no cnenuaibHOCTH «24.05.07 CamoiieTo- U BEpPTOJIETOCTPOCHUEY.

3anaun -3HaTh aTOMHO-KPUCTAITINYECKOE CTPOEHUE MAaTEPUAIIOB
AACHUIITTNHBI -3HaTh BUJIBI M KJIACCU(UKAIIMIO MaTEPHAIIOB
-yMeTh BBIOMpaTh HEOOXOIMMBIN MaTepual, pemias npodeccuoHaabHbIe 3a7a-
9
OcHoBHBIE Beenenue. OCHOBHbBIE TOHATHS MAaTepUaIoB. MaTepruanoBeeHUE KaK HayKa.
pasienbl / TEMBI | ATOMHO-KPHUCTAILTHYECKOE CTPOCHHE METAILIOB
AUCIHILTAHBI Maxkpoananus
Kpucramnmsanus MeTamios
Kpucramm3zanus

CBoiicTBa MaTepHaioB

Teopus cruiaBos

Huarpamma cocrosiaus (I, 11 pona)

[TocTpoenune quarpaMMbl METOIOM TEPMUYECKOTO aHATIU3A
Huarpamma cocrosiaus (1, 1V pona)

MapkupoBKa CIlJIaBOB

MapkupoBKa aBHAlLIMOHHBIX CILJIABOB

Knaccudukanus aBuallnoOHHBIX CIIJIABOB
MuKpoCTpyKTypa aBHallMOHHBIX CIIaBOB

Teopus Tepmudeckoil 00pabOTKK aBUALIMOHHBIX CIIJIABOB
Tepmuueckas 00pab0TKa aBUAIMOHHBIX CILJIABOB

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C IUIAHUPYEMbIMH pPe3yJibTAaTaMH 00pa30BaTe/IbHOI IPOrpaMMbl

[Iporiecc m3yueHus AUCHUIUIMHBI «MaTepuanoBeaeHrney» HampaBlieH Ha (GOpPMHUPOBAHUE
cnenyromux kommereHuit B coorBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTenbHOI Mpo-
rpaMMmoii (tabnuua 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLUIUINHE

Koxn u HanmeHoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIHUILIMHE
KOMIIETEHIINHT
[lepedens 3HaHMM [Iepedyens ymenumit [IepedyeHp HaBHI-
KOB
YHuBepcaibHbIe
«OK» -

Oo6menpodeccnoHanbHbIE

OIIK-1 CnocobHoCTh | 3HaTh COCTaB, CTPYKTYpY, | YMeTh 000CHOBaHHO Bnagets meto-
K CcamMo0o0pa30oBaHUIO | CBOMCTBA W TIPUMEHEHHUE | BRIOMpaTh MaTepHall JlaMH MpOBeJie-
U UCIOJIb30BAaHUIO B | MAaTE€pPHAJIOB. 3aroTOBKH, €r0 Coco0 | HUS KOMILIEKC-




MPAKTUYECKOU  nesi-
TEJTbHOCTH HOBBIX
3HAHUU U YMEHUH

TOTy4YeHust 1 00paboT-
KH

HOI'0 TEXHHKO-
SKOHOMHUYECKOTO
aHajm3a JIst
000CHOBAaHHOIO
HIPHHSITHS Pe-
IICHUM, U3BICKa-
HHUSI BO3MOKHO-
CTH COKpAIICHUS
MK padoT,
coJieHCTBUSA
ITOJTOTOBKE
mporecca ux pe-
aJu3aIuu ¢
obecrieueHrEM
HEO0OXOAUMBIX
TEXHUYECKHUX
JTAHHBIX

IIpodeccuonanbhble

[1K-14 I'oTOBHOCTE K
ydyacTuio B paloTax
10 JOBOJKE U OCBOE-

Bunapl Tepmuyeckoit oOpa-
OOTKM U TOBEPXHOCTHOTO

YIIPOUYHCHUA L[eTaneﬁ.

YMeTs BBIOUpATh pa-
MUOHAJIBHBIN CIIOCO0
HoJy4yeHus: 1 00paboT-

Bnanerrs HaBbI-
KOM paboThI Ha
o0opynoBaHuU

HUIO  TexHosoruude- | MeToasl onpeneneHust Me- | Ku 3aroTOBKU JUIsl Openerie-
CKMX TIPOLECCOB B | XaHUYECKUX CBOMCTB Ma- HUs QUBHUKO-
xoJie MOJATOTOBKU | TEPHAJIOB MEXaHUYECKUX
MIPOU3BOJICTBA HOBOI CBOMCTB.
IPOAYKIHMH

3 MecTo IMCHUIIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTebHOIi MPporpaMMbl

JucuunianHa «MartepuanoBeeHne» u3ydaercs Ha 1 Kkypce B 2 ceMecTpe.

JlucuuminHa BXOIUT B cocTaB Omoka 1 «/lucuuminHbl (MOYM)» U OTHOCUTCS K 0a30-
BOU YaCTH.

JI71st OCBOEHUST TUCIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS, HABBIKUA M / WM OTBIT TPaK-
TUYECKOW JeSITeThHOCTH, CHOPMUPOBAHHBIE B MIPOIECCE U3YUCHUS AUCHUILUINH / MpakTuK: «Ma-
TeMaTukay, « TeXHOIOrus KOHCTPYKIMOHHBIX MaTepHAIOBY, «DU3UKa.

3HaHMsI, YMEHUS U HaBBIKU, COPMUPOBAHHBIE TIPU M3YYCHHUH JUCUHUIUIMHBI «Martepua-
JIOBEAICHUEY, OYIYyT BOCTPEOOBAHBI MPU U3YUCHUHU TMOCIEAYIOMMX TucuIuing: «l[lnanupoBanue
1 00paboTKa SKCIIEPUMEHTA.

4 O0beM TUCHUNIHHBI (MOAYJIsI) B 3a4€THBIX eIMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasaresieM (110 BUAaM yueOHbIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy
00y4aromuxcs

OO6m1ast Tpy10eMKOCTh (00hEM) TUCIUTUTNHEI cocTaBisieT 4 3.e., 144 akan. yac.
Pacrnipenenenne o6beMa AUCIUILTUHBI (MOYTS) IO BUAAM YY€OHBIX 3aHATHUN TIPEICTaB-

JIEHO B Tabimiie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIM

4




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

144

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

64

B Tom uucine:

3aHATHS JEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHS, TIPEIY-
CMaTPUBAOIINE TIPEUMYIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JarOTHYECKUMH PAaOOTHUKAMU )

34

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPaK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIE 3a-
HSTHS)

34

CamocrosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHasi padoTa, BKIIIO-
yarouasi IpynnoBbie KOHCYJIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCS C MPEernoiaBaTesiMi (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aUMO/ICHCTBUE B AJIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIHHOM cpesie
BYy3a

76

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 3adeT C OIEHKON

5 Conep:kanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3/aeiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMHYeCKHX YacoB U BU/I0B

y4eOHoii padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bugpl yaeOHOW paOOTHI, BKITIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00yYaIOUIMXCS U TPYA0EM-
KOCTb (B yacax)

KonTakTHas paborta

HammeHoBaHme pa3zenoB, TeM U COJIEpKaHHE IperoIaBaTelsi ¢ 00yJarOIMMHUCS
Marepuaa Jlekuun | Cemunap- | JlabGopa-
CKHe TOpPHBIE CPC
(mpakTH- | 3aHATHA
YeCKHe
3QHSITHS)
Beenenne. OCHOBHBIE TIOHSTHS MaTEPUAIIOB. 5 2
MarepuasnoBeieHHe KaKk HayKa.
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIIJIOB 2 2
Maxkpoananus 2 2
Kpucrannuzanus Metamion 4 2
Kpucrannmzanus 2 2
CBolicTBa MaTepuaJioB 4 2
Teopust criaBoB 4 2
Onpenenenue TBEPAOCTH Pa3IMYHBIMU METO/a- 4 5
MU
Jmnarpamma coctosiaus (I, 1l pona) 2 2
Junarpamma coctosinus (I, 1l pona) 2 2
[TocTpoeHne AuarpaMMbl METOJIOM TEPMUIECKO- 4 5
ro aHaJn3a
Juarpamma coctosuus (I11, 1V pona) 2 2




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
Huarpamma cocrostaus (11, 1V pona) 4 2
JlmarpaMma COCTOSIHUS «KeJIe30-YIIIepOI» 4 2
Jlnarpamma COCTOSIHUS «OKEJI€30-YTIIePO» 2 2
bunapusie cuctemsl (PT'P) 34
MapKupoBKa aBUAITMOHHBIX CIIJIABOB 4 2
MapkupoBka 4 2
Krnaccudukanus aBHallmOHHBIX CIIJIABOB 2 2
MuKpOCTpYKTypa aBUAlMOHHBIX CILJIABOB 6 2
Teopus Tepmuyeckoit 00pabOTKU aBUAIMOHHBIX 4 2
CILUIaBOB
Tepmuueckas 00pab0TKa aBUAIIMOHHBIX CIUIA- 4 2
BOB
UTOro 34 34 76
10 THCHMIJIHHE

6 BuHeayauTopHasi caMOCTOSITeIbHAs Pa00Ta 00yYAIOIIUXCS 10 TUCHUII/IHHE
(MmonyJ10)

[Ipy mmaHupoBaHWU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM PaCIpeeIeHHeM YaCOB Ha CaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeaciIiCHUC 4aCOB HA CaMOCTOATCIIbHYIO pa60Ty

KoMNnoHeHTBI CaMOCTOATEIbHOH PadoThl KoauuecTBo yacon
V3y4yeHue TeopeTHYeCcKux pa3esioB TUCIUTIINHBI 22
[ToaroroBka K 3aHITHUSM CEMHUHAPCKOTO THUTIA 20
[TonroroBka u oopmieHue PI'P 34
76

7 OueHoYHbIe CPeACTBA /s NPOBE/IeHNs TeKYLIero KOHTPOJIA
U NPOMEKYTOYHOH aTTecTALMU 00y4aloIUXcs M0 AUCHUIIIHHE (MOAYJII0)

CDOHI[ OICHOYHBIX CPCACTB JJIA IMPOBCACHHA TCKYUICIO KOHTPOJA YCII€EBACMOCTH H IIPO-
MEXYTOYHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHEIT KOMIUIEKT KOHTPOJIBHBIX SallaHI/Iﬁ HJIM UHBIX MaTC€puUalioB, HeO6XOHI/IMI)IX JUISL
OIICHUBAHUS PE3YNHTATOB OOYUYEHUs MO AUCHHUIUIMHE (MOIYINIO), MPAKTHKE XPAaHUTCS Ha Ka-
benpe-pazpaboTunKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOOMYecKkOe W HH(POPMAINMOHHOe o0ecreYeHHe JTUCHUILINHBI
(MmonxyJis)




8.1 OcHoBHas 1MTEpPaTYypa

1. Marepuanosenenue : yaeoHoe mocodue mist By3oB / JI.B. Tapacenko, C.A. I1axo-
MoBa, M.B. YH-uukoBa, C.A. I'epacumoB / oz pen. JI.B. Tapacenko — M. :MH®PA-M, 2018.
— 475 ¢. — (Bricmee o0-pazoBanue: bakamaBpuart). - ISBN 978-5-16-004868-0. - Tekcr :

anextpoHHed. - URL: https://znanium.com/catalog/product/967022 (mata oOpameHus:
01.06.2019). — Pexwum qoCTyIIa: 1O MOATMKCKE.
2. benosa, 1.B. Marepuanoseaenue : yuedHoe mocobue ais By3oB / M. B. benosa,

H. E. Emen. - 2-e¢ usn. - Komcomomnbsck-Ha-Amype: M3n-Bo Komcomomnbckoro-ana-Amype
roc.TexH.yH-ta, 2016. - 129c.

3. Marepuanosenenue : yaeOHuk ams BTy3oB / [Tox oomr.pen. b.H.Ap3amacosa. - 2-¢
u3a., uchp. u joim. - M.: Mammnoctpoenue, 1996. - 384c¢

8.2  JlomoJiHUTe/IbHASA JIUTEpPaTypa

1. Uepenaxun, A. A. Marepuanoseaenue : yueonuk / A. A. Yepenaxun. — MockBa
: KYPC : MIH®PA-M, 2020. — 336 ¢. — (Cpennee npodeccuonanbHoe obpazoBanue). - ISBN
978-5-906923-18-9. - Tekcr : AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1060478 (mata obparenus: 01.06.2019). — Pexxum mocty-
1a: 10 MOJIIHUCKE.

2. Jlaxtun, FO.M. MarepuanoBenenue : ydyeOHuk ais BTy3oB / 0. M. Jlaxtun, B.
I1. JleontheBa. - 3-¢ u3., nepepad. u gomn. - M.: MammraocTpoenue, 1990; 1990. - 527¢.

8.3  Meroanyeckue yKazaHusl JUIsl CTY/IEHTOB M0 OCBOEHUIO AU CHMIIIUHBI

JlJis yCHEIIHOTO BBITIOJMTHEHUSI BCEX Pa3fesioB CaMOCTOSITENIbHON paboThl ydamuMmcs pe-
KOMEHAYETCs UCII0NIb30BaTh Cleayloliee yueOHO-METOANUECKOe OOecieueHue:

1. benosa, 1.B. Martepuanosenenue: ydyeOHnoe nocodue s By3os / WM. B. benosa,
H. E. Emen. - 2-¢ usn. - Komcomombck-Ha-Amype: M3n-Bo Komcomomnbckoro-na-Amype
roc.TexH.yH-ta, 2016. - 129c.

2. Barnep C.H. BunapHble cUCTEMBI: METOJIMYECKHE YyKa3aHUS IO BBINOJIHEHUIO
KOHTpPOJIbHON paboThl mo kypcy «Matepuanosenenuey/coct.:C.H. Barnep, H.E. Emen, A.A.
[[Imunesa.-Komcomonsck-ua-Amype: ' OYBITIO «KHAT TY», 2008.-40c.

3. Baruep C.H. 3ananust k KOHTpOJIbHOM pabore «/lnarpamma sxene3o-yriepoy 1o
Kypcy «Marepuanosenenuey/coct.:C.H. Barnep, H.E. Emen.-Komcomonbck-Ha-
Amype:Komcomonsckuii-Ha-Amype roc.Texs.yH-1, 1998.-5c.

8.4  CoBpeMeHnHble mnpodeccHOHATbHbIE 0a3bl JaHHBIX M HH(OPMALOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NIPH OCYILECTBJICHHH 00pa30BaTeIbHOIO Mpolecca
10 JMCHUIIHHE

1. OnexrponHo-6nbaMoTeuHast cucteMa ZNANIUM.COM. [lorosop Ne 4997 36¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 r. 7

2. DnexTpoHHO-O0MOMMoTeyHas cuctema [PRbooks. Jlunensuonnsiii qorosop Ne EIT 44/4
Ha TIPEJOCTaBIIEHUE JOCTyINa K SJIEKTpoHHO-OmOmmoreunoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r.

3. DnextpoHHO-OnbnmoTeunas cucrema eLIBRARY.RU (nepuonnueckue uznanus) Jo-
ropop Ne EIl 44/3 na oka3zanue ycnyr jaocTtyma K 3JeKTpoHHbIM u3ganusMm WK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r.

8.1 Ilepeyenb  pecypcoB HHG(OPMALNOHHO-TEJIEKOMMYHHUKAMOHHOM ceTH
«MHTepHET», HEOOXOAMMBIX ISl 0CBOEHHUS THCUMILIMHBI (MOLYJI51)
1. DnektTpoHHbIe MHPOPMAIMOHHBIC PeCypChl U3aaTenbeTBa Springer Springer Journals

(https://link.springer.com)



https://link.springer.com/

2. Tlonutematnyeckas pedeparuBHO-OnOIMOTrpaduyecKkas M HayKOMETpUYecKas 0asa
nannbix Web of Science (http://apps.webofknowledge.com)
3. NndopmannonHo-cpaBoyHas cucreMa «KOHCYIBTaHT IUTI0C)

4. baza JaHHBIX MEXKIYHAPOJIHBIX HWHJEKCOB HAYYHOIO IIUTUPOBAHHUS  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — smektpoHHast Iuiatdopma s
J0CTyIIa K PETYJISIPHO OOHOBIIIEMBIM 0Oa3zam JAaHHBIX II0 MaTCpUAJTOBCACHHIO HU3AaTCIIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M AHHAMHYCCKUX CIIpa-
BOYHBIX U3/IaHUI 110 HAHOMATEpHUajaaM U HAHOYCTPOMCTBAM.

8.2 JlnueH3MOHHOE POrpaMMHOe obecneyeHHe, HCI0Ib3yeMoe MpU
oCyIIecCTBJIeHUH 00Pa30BaTeIbHOIO Mpouecca no JUCHHILINHE

Tabmuna 5 — [lepeuenp uCNoabL3yeMOro MPOrpaMMHOro o0ecreyeHus

Haumenoanue [10 PexBu3nTHI

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 Opranu3auMoOHHO-TIeJAroru4ecKue yca0Bus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa periJaMeHTupyeTcs y4eOHbIM IUIaHOM M pac-
NUCaHUEeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckuid. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIMX JTUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTebHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TpPaau-
OUOHHBIX, NHHOBAaIlUOHHBIX N I/IH(i)OpMaHI/IOHHI)IX 06p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaIII/IOHHLIe O6pa3OBaT€J'II>HI)I€ TEXHOJIOTUH HUCIHOJB3YIOTCA B BUAC IIHUPO-
KOTO IIPUMEHEHUS! aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBefeHus 3aHatuil. MHdopmanmonHsie
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUMU CaMOCTOSTEIbHON paboThI
CTYJEHTOB B HH(OPMAaLIMOHHOW 00pa30BaTeNbHOI cpejie.

9.2 3anaTus JeKIUOHHOr0 THIIA

JIeKIMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYACHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOYrTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIMK 00beM mH(pOpMaIuu u o0ecreunBaTh
6osee rirybokoe MOHUMaHUE Y4eOHBIX BOMPOCOB IPH 3HAYUTENBHO MEHBIIEH 3aTpare BPEMEHH,
4yeM 3T0 TpedyeTcsi OOJNBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS IPEICTABISAIOT COOON JEeTaNU3alHI0 JEKIMOHHOIO TEOPETUYECKO-
ro MaTepuasa, IpoBOAATCS B LIEIAX 3aKPEIUIEHUS Kypca U OXBaThIBAlIOT BCE OCHOBHBIE Pa3/IEIbl.
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OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHe Hanboee nmpodyem-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/JEIBHBIM TEMaM, a TaKke pa3d0p NMPHMEPOB U CHUTYallMd B
AyJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBarTeisi BXOAT: OKa3aHHE METOJUYECKOH mo-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB [0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKHUX 3aHATHIX OLEHUBACTCS IO CICAYIOMIUM KPUTEPHSIM:

* OTBETHI Ha BOTIPOCHI, Mpe yIaracMble PenoaaBaTeneM;

* y4acTue B IUCKYCCHUSIX;

* BBINIOJTHEHHNE POEKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIO B IPOBEICHNUN 3aHATHIA.

OtBeT 10IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPKATH
CCBUIKHM Ha HCTOYHUKHU.

Jlokmaapl ¥ ONIOHUPOBAHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHUS TEOPETHUYECKUM
MaTepHajoM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OueHnBaHue 3a7aHUM, BBHIIOJIHEHHBIX HA CEMUHApPCKOM 3aHATHH, BXOIUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOLYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
npUoOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHU 0e3 HEemOCPeICTBEHHOIO0 Y4acTHs Mpernoa-
BaTells, XapaKTEPU3YIOIIUICSI TPEAMETHOW HANpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOSATENbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriryOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIONB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBIIUICHUS, TBOPUYECKOW WHUIIMATHBBI, CTIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAaMOpEaInu3allti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEMaTHKU.

TexHOoOorHs OpraHU3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJIUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOHN opMe.

CryneHTbl JOJDKHBI HMOJXOAUTh K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHeiIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHNs ONPEIeICHHBIX HaBBIKOB M MCIIOIb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanueckne yKazanus J1Jis1 00y4aOUIMXCS 10 OCBOECHHIO U CHHUILIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI OO0yYaromMMcs 1eJIecooOpa3HO BBINOJIHATH CIENyIOIINe
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. ITocne u3ydeHus: Kakoro-iu0o paszena no yueOHUKY MJIM KOHCHEKTHBIM MaTepuajiaM
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS], TOHATHUS pa3ze-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yJIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
SIM ¥ MUHJMBHIyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YyYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO OYepe/ib BHOBb U3/JaHHBIE B MEPHOANUYECKON
Hay4yHOW JuTepaType) it 0oJiee AeTalbHOrO MOHUMAHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUU.

[Tpu camocTosTenpHON popaboTKe Kypca 00yJyaromuecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U JIOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JINTEepaTyphbl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE NIPEJIaracMbIM Ha 3aHATHUX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (pOH/Ia OLIEHOYHBIX CPECTB.

1. Meroan4yeckue yka3aHus Npu padbore Ha/l KOHCNIEKTOM JIeKIHHU

B xozxe neKuMOHHBIX 3aHATHH HEO0OXOAWMO BECTH KOHCHEKTHpOBaHHE ydeOHoro marepuana. O6-
pamarh BHUMaHHE Ha KaTeropuu, GOpPMYITUPOBKH, PACKPHIBAIOIINE COACPKAaHUE TEX WM MHBIX SBICHUHN
U TIPOLIECCOB, HAyYHBIE BBHIBOABI M MPAKTHYECKUE PEKOMEHIAIINH, TIOJIOKHUTEIBHBIA OMBIT B OPAaTOPCKOM
ucKyccTBe. JKenaTeabHO OCTaBUTh B Pa0OYMX KOHCIIEKTaxX IMOJIsL, HA KOTOPBIX JENaTh MOMETKH U3 PEKO-
MCHI[OBaHHOI\/'I JIMTEPATyphbl, JOMOJHAOIIMC MaTCpUuall HpocnymaHHoﬁ JICKIIMHU, a TaKXKC IMOJYCPKHUBAIO-
mye 0CoOYI0 BaKHOCTh T€X HJIM WHBIX TEOPETUYECKHX TTOJIOKECHUH. 3a1aBaTh MPENOAaBaTEN0 YTOUHSIIO-
IIME BOTIPOCHI C HENBIO YSICHEHUS TEOPETHYECKUX TOJIOKESHUH, pa3peIleHNs CIIOPHBIX CUTYaIHi | T.1I.

2. MeToguyeckne yKa3aHHUs M0 CaAaMOCTOATeIbHOM padoTe HaJ M3y4aeMbIM MaTepHua-
JIOM Y MPHU NOATOTOBKE K MPAKTUYECKUM 3aHATUAM

Haunnate Hazmo ¢ W3ydeHUs] peKOMEHIOBaHHOW JuTeparypbl. HeoOX0aMMO MOMHUTB, YTO Ha JIEK-
UK OOBIYHO PAacCMaTPUBACTCS HE BECh MaTepHall, a TOJIbKO ero yacTb. OcTaibHasl ero 4acTh BOCIIONHS-
€TCsl B TPOIIECCe CaMOCTOATENBHON paboThL. B cBs3m ¢ »THM paboTa ¢ peKOMEHOBAHHOMN ITUTEpaTypon
obsizaTenpHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOAUMO OOpaTHUTh Ha COAEP)KAaHHE OCHOBHBIX IOJIOXKE-
HUI 1 BBIBOJIOB, OOBSICHEHHE SBJICHUH U (DAaKTOB, yACHEHHE MTPAKTUIECKOTO MPHUIOKECHUS paccMaTpuBae-
MBIX TEOPETHYECKHX BOMPOCOB. B mpomecce 3ol paboThl HEOOXOAUMO CTPEMHUTHCS MOHSATH U 3aIIOMHHUTH
OCHOBHBIE TIOJIOXKEHUS pacCMaTPUBAEMOT0 MaTepuaia, MpUMepbl, MOSICHSIONINE ero, a TaKkKe pa3ooparsb-
sl B WJUTIOCTPATHBHOM MaTepuaie u T.J.

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 odecnevyeHnsi, He0OX0AMMOro JIA
oCylIecTBJIeHHS 00pa30BaTeIbLHOIO NMPoLecca Mo AUCHMILINHE (MOIYJII0)

10.1 YuebGHo-1260paTopHOe 000py/0BaHHE

Tabnuua 6 — Ilepeuenb o6opynoBanus 1aboparopun

HaunmenoBanue AyJUTOpUH

Aynutopus (naGopatopii) Hcnonb3yemoe 060pyoBaHue
207/3-2 JlaGopaTopus buonoruuecknit mukpockorn Primo
«MarepuanoBeIeHUs Star

Mertannorpaduueckuii MHUKPO-
ckor ¢ uudpoBoil kamepoit Mukpo-
200
MastHukoBslii konep JB-W300
Mertannorpaduueckuit MUKPO-
ckort Nikon MA200
MuxpoTepaomep HM V-2

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yUeHUS

JleKIIMOHHBIE 3AHATHS.
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Aynuropuu TSl TEKIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOETBI0 U TEXHHUECKUMU CPe-
CTBaMH OOYYCHHMS, CIY)KalTUMHU JJIsl MPEJCTaBICHUs y4eOHOU MHGOpMAIMu OOJIBIIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOHS, TEMAaTUUYECKHE UILTIOCTPAIIIH ).

IMpakTuyeckue 3aHATHSA.

Aynuropuu JUIsl IPAaKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIEUAIN3UPOBAaHHON Mebe-
JBbI0 ¥ TEXHUYECKUMU CpeICTBaMH 00yueHUs! (IPOEKTOP, SIKPaH, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jiis mabopaTOpHBIX 3aHATHH Hcob3yercs ayautopust Ne207/2, ocHaiienHas 060pyaoBa-
HUEM, YKa3aHHBIM B Ta0J1. 6:

CamocrosiTeibHas padoTa.

[TomereHust Al caMOCTOSTENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJIFOUCHHS K ceTn «MIHTepHeT» U JOCTYIOM K 3JEKTPOHHOU HH(POPMAIl HOHHO-
obOpazoBarenbHOi cpene KHAT'Y:

- yutanbHbIld 3a1 HTh KHATL'Y;

- KOMITbIOTEPHBIE Kaacchl (ayad. 228 kopmyc Ne 3).

11 Uubie cBegeHus

MeToauuyecKkue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHue NUCHUILIMHBI 00YYarOIUMUCS C OIrpaHMYEHHBIMU BO3MOXKHOCTSMU 3]10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcs cenyanbHble YCIOBHS 7S MOJTy4eHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOTOTHIECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTAluu WHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAIEpKKa MIPernoJaBaHusl ThIOTOpaMHU, MCHXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusiMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(ieKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaduInTallK C eJIbI0 OKa3a-
HUS [IOMOIIY B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C IPYTUMU CTYJEH-
TaMH, CO3aHUN KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IpENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuiHbl aunamMu ¢ OB3 ocyiecTBisieTcs ¢ UCIONB30BAHUEM CPEICTB
00y4yeHHsI OOILIEro M CIEeUalIbHOTO0 Ha3Ha4eHUs (IMEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecliedeHre NpeaycMaTpUBaeT NpUCIOCOOIeHUE ayIUuTo-
puii k Hyxaam nun ¢ OB3.

®opma NpoBeACHUS aTTECTAllMM JUIsl CTY/I€HTOB-UHBAIM/IOB YCTAHABIMBAECTCS C YUETOM
UH/IMBUYAJIbHBIX NICUX0pHU3ndecKkux ocodbenHocreil. s crynentoB ¢ OB3 npexycmarpuBaeT-
csl JocTymHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TIEYAaTHOM WJIM OHIIEKTpOHHOH ¢opme (g MLl € HaApyLICHUSIMHU OIOPHO-
JIBUTATEIHLHOTO ammapara);

* B TIeYaTHOM (hopMe MITH IEKTPOHHOU (popMe ¢ yBeTMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

* METOJIOM UTEHMS aCCUCTEHTOM 3a/1aHus BCIYX (IS JIUL C HAPYIICHUSMH 3pEHUS).
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CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTyIEHTOB MpEeayCMaTpUBAETCS JOCTyMHas (opMa IpeaocTas-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* HIUCbMEHHO Ha Oymare uiu HabOpoM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUL] C HAapyLLEeHH -
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA (JUIsl
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

* YCTHO (151 JIULL ¢ HApYLIECHUSMHU 3PEHHUs, OIIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEOOXOaMMOCTH ISl O0YHAIOIIUXCSA C HHBAJIHIHOCTHIO MPOLIEAYPa OLCHUBAHUS pe-
3yJIbTaTOB O0YYEHHs MOKET ITPOBOIUTHLCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MarepuajioBegeHue
Hampasnenue noaroroBku 24.05.07 «CamoneTo- 1 BEpTOJIETOCTPOCHUEN
HanpasnenHocts (mpoduib) CamonerocTpoeHue
00pa30BaTeNbHOM POrpaMMbl
Kaymdukamus BeITyCKHUKA HWHXXCHEP
I'ox Hayasa MOATOTOBKHU 2019
(no yueoHomy niawy)
dopma oOyueHwUs OuHasl
TexHomorust 00yueHus TpaTUIIOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 2 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxoti Kagheopa MTHM - Mamepuanogedenue u
MEXHONI02USL HOBbIX MAMEPUATO8

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApUAHThbI Ba,Z[aHI/Iﬁ (TGCTOB, KOHTPOJIbHBIX pa60T n I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

[Inanupyemble pe3yiabTaThl O0yYEHHUs 110 AUCHUILINHE

[Tepeuens 3HaHUI

IIepedyens ymenuit

IIepeuenb HaBbI-
KOB

YHuBepcanbHbIe

«OK»

O6menpodeccuoHaabHbIE

OIIK-1 CnocobHocTh
K €amMo00pa30BaHUIO
U UCIIOJIB30BAaHUIO B
IIPAKTUYECKON  Jiesl-
TEJIbHOCTH HOBBIX
3HAaHUW U YMEHUH

3HaTh COCTaB, CTPYKTYpY,
CBOMCTBa M NpPUMECHEHHE
MaTepHaoB.

YMeThr 000CHOBAaHHO
BBIOHMpaTh MaTepHuall
3ar0TOBKH, €TI0 CIIOCO0
HoJy4yeHust U 00paboT-
KM

Bnanets meto-
JlaMU TIpOBeEJIe-
HHST KOMITIIEKC-
HOI'O TEXHHUKO-
SKOHOMHYECKOI0
aHanu3a s
00OCHOBAHHOTO
NIPUHSATHUSA pe-
IICHWM, N3BICKa-
HHS BO3MOKHO-
CTHU COKpAIICHUS
UKIJIa padoT,
COJICHCTBUSA
IIOJITOTOBKE
mpoiiecca ux pe-
aJn3aliu C
obecreyeHneM
HEOOXOIUMBIX
TEXHUYECKUX
JaHHBIX

ITpodeccuonanbhble

IIK-14 T'oTOBHOCTE K
ydacTuio B paloTax
0 JOBOJKE M OCBOC-
HHUI0O  TEXHOJIOTHYE-
CKMX TpPOLECCOB B
X0JIe ITOJATOTOBKH
MIPOU3BOJICTBA HOBOI
MPOTYKITHH

Bunsl Tepmuueckoit obpa-
OOTKM U TOBEPXHOCTHOTO
YIIPOYHEHUS ACTajeH.
Meroas!l onpenesneHus: Me-
XaHUYECKUX CBOWCTB Ma-
TEpUaJIOB

YMeTh BBIOMpPATH pa-
LIUOHANLHLIN c10CcO0
HOJy4eHus: 1 0opadoT-
KH 3aroOTOBKH

Bnaners HaBBI-
KOM paboThl Ha
o0opynoBaHUU
JUIsL oIpenerie-
HUS (pU3HKO-
MEXaHUYECKUX
CBOJNCTB.

Tabnuua 2 — [Maciopt ¢oHa OIIEHOYHBIX CPENICTB

KonrTposmmpy- | ®opmupyemasn
€MbI¢e KOMIICTEHIIUA HaunmenoBanue
paszaeJsbl (Te- OLICHOYHOI'0
MBbI) cpeacrsa
AUCHHUILIMHBI

IToxa3aTenu oneHKH
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Marepuainose-
JIeHUE

OIIK-2
I1K-14

Tect Ne 1 OO6mrast cymma OamioB, KOTopas
MOYET OBITh IMOJIyYeHa 3a TECT

Tect No 2 OO6mrast cymma OaioB, KOTopas

PTP MOJKET OBITH MOJY4EHA 32 TECT H

PI'P Ne |

JlaboparopHbie pabo-

JemoHcTpanus MPaBUIIBHOTO

TBI MIPOBE/ICHUS paObOTHI

[Ipaktuyeckne pabo- | JleMoHCTpalusi MPaBUIBHOTO BbI-

TBI TIOJTHEHHUSI PACYCTOB

Tect Ne 3 OO6mast cymma 06amioB, KoTopas
MOYKET OBITh IMOJTyYeHa 32 TECT

Tect Ne 4 OObmas cymma 0amioB, KoTopas

MOJKET OBITh IMOJIy4C€HaA 3a TCCT

1 Mertoanuyeckue MaTepualbl, ONpeaesolue NpoueIypbl OLeHUBAHUS 3HAHMI,
YMEHHUIi, HABBIKOB U (MJIH) ONIBITA AeATeIbHOCTH, XapaKTepHU3yoLue npouecc
(opMupoBaHusA KOMIETEHIN

MeToanvecKre MaTepHabl, OMpPEACIAIONINE MPOLEAYPhl OICHUBAHKS 3HAHUMN, YMCHUI,
HABBIKOB U (WITH) OMbBITA JESITEIbHOCTH, IPEICTABICHBI B BH/IE TEXHOJIOTHYECKOM KAPThI AUCIH-
inHbI (Tabuuia 3).

Tabmuna 3 — TexHomormyeckas Kapra

HaumenoBanne
OLIeHOUHOTO Cpoku IIxaJa oueHu- Kpurepun
BbINOJTHEHM S BaHMA OLICHUBAHMA
CpeAcCTBa
Ilpomesicymounana ammecmauus é ghopme IK3aMEeHa U 3a4ema ¢ OUEHKOIl
1| Tect Ne 1 B Teuenune ce- 5 baioB 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIILHBIX OTBETOB.
3 6ama -60 % mpaBUIIBHBIX OTBETOB.
2 6ayna — MenbIne 50 % npaBUIIBHBIX OT-
BETOB.
2 | Tect Ne2 B Teuenue ce- 50amioB 5 6ainoB —100 % npaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIIBHBIX OTBETOB.
3 6ama -60 % mpaBUIIBHBIX OTBETOB.
2 6ayna — MenbIne 50 % npaBUIIBHBIX OT-
BETOB.
3 | JlabopaTopHsie B Tteuenue ce- 3a4TEHO «3aYTCHO»-TIPAaBUJIbHOE OIMCAaHUE OIIbI-
paboThI MecTpa TOB;
«HE 3aYTE€HO»- HENpaBWIHHOE ONHCAHNE
OIBITOB
4 | TIpaktuueckue B Tteuenue ce- 3a4TEHO «3aYTCHO»-CTYIEHT NPOJEMOHCTPUPOBAT
paboThI MecTpa MPaBUIIbHBIC PACYETHI;
«HE 3aYTEHO»- CTYAEHT HE IPOJEMOH-
CTPHUPOBAJ IPABUJIHHBIE PACUETHI
5| PIP B konre ce- 5 dayuIoB 5 0a)JIOB —TIOJTHOE W TPaBUIIBHOE BBITIOJ-
MecTpa HeHue PI'P.
4 Oanna —HEMOJHOE W TPABWIBHOE BHI-
nonHeHue PI'P.
3 Gamra —HEmoJHOe W C OMHMOKAMH BBI-
nosiHeHHoe PI'P.
2 Oamia — HENpPaBWILHO BBITOJTHCHHOE
PI'P.
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HaumeHnoBanue
Cpoku IlIkana oneHu- Kpurepun
OLICHOYHOT0
BBINOJTHEHUS BaHM OLICHHBAHMS
cpeacTBa
6 | Tect Ne 3 B Teuenue ce- 5 6ayioB 5 6anoB —100 % npaBHUIBHBIX OTBETOB.
MecTpa 4 6anna —80% mpaBUIILHBIX OTBETOB.
3 6aia -60 % mpaBUITHHBIX OTBETOB.
2 6amna — meHbie 50 % mpaBUIBHBIX OT-
BETOB.
7 | Tect Ned B Teuenue ce- 56amtoB 5 6ammoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6amma —80% IMpaBHIIbHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6amna — mensbie 50 % npaBUIBHBIX OT-
BETOB.
HUTOI'O: - 25 GasnoB -

MakcumManbHOe KOJIUYECTBO 0AJIOB NMPH MPOMEKYTOUHOW aTTecTauuu B (opMme 3k3amena -25
0aJI0B

MaxkcuMabHOe KOJIMYecTBO 0a/1/10B NPU NPOMEKYTOYHOH aTTecTauuu B (popme 3a4eTa ¢ OLEHKOM
-25 dayi0B

Kpurtepun oueHkH pe3yabTaTOB 00y4eHMs 10 JUCHUIINHE:

0 — 64 % oT MakCHUMalIbHO BO3MOXKHON CYMMBI OQJIJIOB — «HEYIOBJIETBOPUTEIHHO» (HEIOCTATOUHBIN YPO-
BEHb U1 IPOMEXYTOYHOM aTTECTALUH 110 JUCLUIUIUHE);

65 — 74 % oT MakCHUMaJIbHO BO3MOKHOW CYMMBI OaJIOB — «YAOBJIIETBOPUTENHHOY» (ITOPOTOBBIH (MHHU-
MaJIbHBII) YPOBEHbD);

75 — 84 % OT MakcUMaJIbHO BO3MO>KHON CYMMBI 0aJIIIOB — «XOPOILOY» (CPEAHUN YPOBEHbD);

85 — 100 % oT MakCMMaJIbHO BO3MOXKHOM CyMMBI OaJIJIOB — «OTIMYHO» (BBICOKUH (MaKCUMAJbHBIN) ypo-
BCHB)

2 TunoBble KOHTPOJILHBIE 3aJaHNs] U HHbIE MATEPUAIbI, HEOOXOTUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHMii, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc oOpMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIIeBaeMOCTH

3ananus A 1a00paTOPHBIX PadoT:

1 [IpoBecTn NMArHOCTUKY MAaTE€pUaJIOB MPU MOMOIIK MaKpoaHaIHn3a (U3MEPUTh TITyOuHY
LIEMEHTUPOBAHHOT'O CJIOS, ONPENEIUTh JIMKBALMIO, ONPENENUTh 30HY TEPMHUECKOTO BIHMSIHMA,
OTHUCaTh U3JIOMBI MATEPUAJIOB).

2 PaccmoTpeTh 00pa3zoBaHHE KPUCTAIIIOB U M3YYHUTh MPOLECC KPUCTAJUIM3ALMY MPH TO-
MOIIIM PacTBOPOB COJIEH.

3 MeTo10M TepMUYECKOT0 aHaIM3a MOCTPOUTh TUarpaMMy COCTOSIHUS

4 U3y4uTh MUKpPOCTPYKTYpPY CTaJlell U YYI'YHOB, YMETh UX Pa3inyaTh B 3aBUCUMOCTH OT
XUMHYECKOT0 COCTaBa, PACCYUTATH CTPYKTYPHBIE COCTABIISIOIIHE.

5 IIpoBecTu TepMHUUECKYIO0 00pabOTKY CcTaje.

3anaHus U1 NIPaKTHYECKUX 3aHATHI:

1 Omnpenenuth TBEPAOCTh MaTepuajoB pazauuHbIMH MeTofamu (bpunemns, Bukkepc,
Poksemn).

2 Pemenue 3ana4 no OuHapubeiM cuctemam | u |l pona (onpeneneHne KoJIM4eCTBEHHBIX
COCTaBJISIIOLINX U XUMHUYECKUH cocTaB (a3).

3 Pemenue 3anau no 6uHapusM cuctemam Il u 1V pona (onpenenenne KoiIn4ecTBEHHBIX
COCTaBJISIIOLINX U XUMHUYECKUH cocTaB (a3).

4 3nHast puU3MUYECKUI CMBICT KaXXKAOH JTUHUM JHAarpaMMbl, IIOCTPOUTH JUArpaMMy <OKeJie-
30-yTJIEPOII».

5 Ymeth pacmmdpoBbIBaTh U 3alIM(POBLIBATE MAPKU MaTEPHAIIOB.
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Bapuant PI'P

1) ate OykBeHHOE 0003HAYCHHE BCEM JIMHUSIM TUATPAMMBI.

2) Cnenatb (ha3oBblii aHAIU3 BCeX O0IacTel U ONPEIeIUTh KOJTHYECTBEHHOE COOTHOIIIE-
Hue a3 npu 3aJ]aHHON TeMIeparype.

3) Onucarb U30TepMHUUECKUE TPEBPAIICHHS] B TAHHOM Jarpamme.

4) Bo Bcex 00macTsIX quarpamMmbl yKa3aTh CTPYKTYPBI, 00pa3yrolmecs B CIjlaBax JaH-
HOM CHCTEMBI B COCTOSIHUU PaBHOBECHSI.

5) IocTpouTh KpUBYIO OXJIaXKICHUS B KOOpJAUHATAX TEMIEpaTypa - BpeMs U JUIs 3a]1aH-
HOM KOHLeHTpauuu X(CM. BapHaHT 3aJlaHui ),00bICHUTH PEBPAIICHUS, TPOUCXOSIINE B IPO-
LIECCE OXJIAXKICHUS.

6) OmnpenenuTs KOJIUYECTBEHHOE COOTHOLIEHHE CTPYKTYPHBIX COCTABIISIONINX CIIJIaBa
MIpU KOMHATHOM TeMIepaType U 3aprcoBaTh CTPYKTYPY.

7) OOBSACHUTH XapaKTep U3MEHEHUS CBOMCTB CIVIABOB B JAWHOM CHCTEME C TIOMOIIBIO 3a-
kxoHa H.C. Kypnaxosa u JI.A. bouBapa.

Bapuants! Bonpocos Tecta Ne 1

1. Cranipto Ha3bIBaeTCs CILJIAB XKeje3a ¢ yriiepoaoMm, rae yriuepoaa 1o 4,3%7?

2. MOKHO JI ¢ TIOMOIIBIO MpaBuia (a3 onpeaeTuTh XAMUISCKUI COCTaB CTATH?
3. KpacHOIOMKOCTb CTaJId 3aBUCHUT OT KOJIMYECTBa yriepoa’?

4. Yro onpenensier tuuus ES Ha muarpamme «oxene3o-yriaepoan»?

5. AycTeHuT-TBepblid pPacTBOP yriepoaa B o-xkenese?

6. Pacumudpyiite Y12A

BapuanTts! Bonpocos tecta Ne 2

1. BepHoO 11, 4TO 4yTr'yH-3TO CIUIaB XkeJie3a ¢ KpeMHUEM?

2. Kakyto craguio rpaduTHU3aluy Ha3bIBatOT MEPBUYHON?

3. VimeeT 11 KOBKHI YyT'yH IJIacTUHYATYI0 hopmy rpadpura?

4. MO>XHO JI1 TOJIKO IO MUKPOCTPYKTYpPE OIPECIIUTh, SIBISAETCS JIM YyTyH CEPbIM, KOB-
KHUM UJIM BBICOKOTIPOUHBIM?

5. YkaxuTe oTpuILlaTeNbHbIE CTOPOHBI IpadUTa B UyTYHE.

6. Kakoli 9yryH MOKHO MPUMEHUTH KaK 3aMEHUTEINb YTIEPOAUCTON cTamu?

7. Pacumdpyiite AUK-1

BapuanTts! Bonpocos tecta Ne 3

1. K kakoii cucteme CIiaBoB OTHOCSTCS ypaJFOMUHBI?

2. Kak M0OxHO ynpo4HuTh cruias AMrS?

3. lebopmupyemMble anfOMUHUEBbIE CIUIABBI IUI0XO MOAJAI0TCS TPOKATKe?
4. AMIOMUHUN HE UMEET AJJIOTPONTMYECKUX MOIUPUKALIN?

5. I'le npuMeHSI0TCS BBICOKOIIPOYHBIE ATFOMUHHUEBBIE CILUIABBI?

6. Pactuudpyiite 116

Bapwuantsr Bonpocos Tecta Ne 4

1. Yto Takoe unaeHTop?

2. Kakas TommmHa obpasla JA0mycTUMa MPpH U3MEPEHUU TBEPAOCTH, €CIM JThaMeTp Iia-
pHKa paBeH 5 MM?

3. Kak BbIOMpaeTcs AuaMeTp mapuka 1 Harpy3ka Mpu U3MEpEeHNUN TBEp1oCTH?

4. OnpenenuTe METO/ U3MEPEHUS U YCIIOBUS UCIIBITAHUS:

-ds =1,56 d=? HB=?

-ds=1,5 HB="?
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-25 HRC

-200 HB

-250 HBs/75010  d =7

-300 HV

Pactmudpyiite: Ct6, 80, YI9A, 60C2H2A, HI8K4M7TC, P18K5®2, Al2, BKI10,
TT40K8, 232,BT21J1, AJI2, 116, MHXXM130-1-1, Cqa5, UH11I'7111, JI60, 16, BK4, KU37-10

PI'P

1. HayunTscs pacmugpoBeIBaTE 0003HAYECHUS METAJUIOB U CIUIABOB.

2. Ucnione3ys 3amanus, IpencTaBIeHHbIE B Tabnuie 1 pacmmdpoBats 0003HaYEHHSI METAJUIOB U
cruiaBoB. BapuaHT 3amaHusi BBIOMpAeTCs B COOTBETCTBUU C MOPSIKOBBIM HOMEPOM (aMHIUU B
CITMCKE TPYIIIIHL.

3. J11st KaXKA0i MapKu MaTepuana OmnpeleIuTh 00JIaCTH BO3MOKHOTO IPUMEHEHUSI.

Tabmmua 1 — BapuaHTsl 3a1aHuii

BapuanTt 1 Bapuanr 2 Bapuant 3 Bapuanr 4
Cr2mc Ct3cn Crécn Cr2kn

20 40 60r 70r

CU1s UBI'30 K460-3 K435-10
10X23H18 12X17H16M3T 08X23H18M 12XH35BT
1HIX6 P18M P14AD P9K10

Y12 VY13 Y9 V12

AMr2 bpO31112C5 AKI12 J16
Bapuant 5 BapuanT 6 Bapuant 7 Bapuanrt 8
Ct2kn Ct2mc Crdnc Cr5mic

50r 08k 60I" 10mc
K435-10 Cu2s KY33-8 CU3s
17XH35BT 10X17H13M2T 12X21HST 14XTC
P9K10 1IX9 P14AD x15
VI11A VI2A V11 V8
bpAXKH10-4-4 AMrl10 bpOI114-3 BbpAS5
Bapuanrt 9 Bapuanr 10 Bapuanr 11 Bapuant 12
Ct3km Ct2mc Crdnc Cr4xm

s50r 08km 45 55T

K465-3 B4Y35 15XCH/, K437-12
1012C 40XI'CH3BA P14A® 40H18KOMST
P9K10 HIX15 Vi3 P18M

V8 VI2A AUYC-2 Y9A
JII[14K3C3 J160 J16 bpO6116C3
Bapuanr 13 Bapuanr 14 Bapuanr 15 BapuanT 16
Crt3mc Crt5mc Crt5mc 30 Crdkn
AYK-2 40 BY40 55T
25XH35BT BY60 30XH2B® AUC-1
PO9K1 12X17H16M3T P14AD 30H10X11M2T
V8 P18M V10 P18M
bpOl14-3 Y9A JI070-1 VI1A
JIH65-5 JIMnA-57-3-1 JI168
Bapuanr 17 Bapuanr 18 Bapuanr 19 Bapuant 20
Créric Crt5mc Crdkn Cr3mc

20 50 55T K450-5
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BY40 AYB-1 K437-12 15SHIOXTIM2T
38XH3MA 30X2T'CH2BM 12H12K15M10 Y10

X9 VI3A P18M bpAMu10-3-2
JII40M13A AC30XM V8A P6MS5

V12 JI80 J196 08kn
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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