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1 OOume mooKeHus

Pabouas nporpamma auctuiuinHel «MaTepranoBeIeHHE» COCTaBICHa B COOTBETCTBUH C
TpeOoBaHUSIMU (PelepalIbHOTO TOCYAAPCTBEHHOr0 00pa30BaTEeIbHOTO CTaHIapTa, YTBEPKICHHO-
ro mpukasoM MuHucTepcTBa oOpasoBaHus M Hayku Poccuiickoir ®enepaumu Ne 143 ot
28.02.2018, m ocHOBHOH mpodecCHOHATIBHONH 00pa30BaTebHOW MPOTrPaMMBbl  ITOJATOTOBKH
«TemnoBbie snexkTpuueckue craHmuu» no HanpasiaeHuto 13.03.01 "Temnosuepreruka u

TEIJIOTEXHUKA".
3agaqn * - IIO3HAKOMHTB C OCOOCHHOCTSMHU aTOMHO-KPUCTAJUTMYECKOTO CTPOCHUS
JCITUTIAHBI MaTepHaoB
MO3HAKOMUTH C BUJIAaMU MaT€pPUAJIOB B COOTBETCTBUU C dTaniaMu pazpadboT-
KU MIPOJIYKIIMH B 33/1aHHOM 00J1aCTH;
chopMupoBaTh HABBIKK BBIOOpA crioco0a 00pabOTKK MaTepHuaia pu pe-
HIeHUH POo(ecCHOHANBHBIX 3a/1a4;
OcHoBHBIE 1 ATOMHO-KpHCTaJUINYECKOE CTPOCHUE METAJLIOB.
paszensl / TeMbl | 2 Teopus crinaBos.
AUCTIHILTAHBI 3 Teopust TEpPMUYECKON 0OPabOTKH CTaNEi

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKeHUSI KOMIIeTeHIHi

[Tporiecc M3ydeHMs] TUCIUIUIMHBI «MarepualoBeICHHE» HaIpaBiieH Ha (GopMupoBaHUE
cnenyromux kommnereHui B coorBercTBuu ¢ ®I'OC BO u ocHOBHOIM 00pa3oBaTeabHOM Mpo-
rpammoi (tabmuna 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon n HanmeHoBanue WNHaukaTophl 1OCTUXKEHUS [Inanupyemslie pe3ysbTaTsl
KOMIIETEHIINH 00y4YeHHMsl 10 JUCLUIUINHE
YHuBepcaabHbIe
Ob6menpodeccnoHanbHbIe
OIIK-4 Cnoco0en | OIIK-4.1 3naer obnactu mpume- | 3Hae€T COCTaB, CTPYKTYPY, CBOM-
YUNUTBHIBaTh CBOWCTBA | HEHUS, CBOMCTBA, XapaKTEPUCTH- | CTBA U IPUMEHEHUE MaTepHua-
KOHCTPYKIIMOHHBIX KM U METOJIbl UCCIIEJIOBAHUS KOH- | JIOB, BUJbI TEPMUYECKOM, XUMU-

MaTepUaoB B TEILIO-
TEXHUUYECKHUX pacye-
TaXx C y4yeToM JIMHa-
MUYECKMX U TeIIo-
BBIX HAarpy30K

CTPYKIIMOHHBIX MaTepHalioB, OC-
HOBHBIC 3aKOHBI MEXaHUKH KOH-
CTPYKIIMOHHBIX MaTepHalioB, HC-
M0JIb3YEMBIX B TEIUIOPHEPTeTHKE
U TETUIOTEXHUKE

OIIK-4.2 Vmeer BbIOMpaTh KOH-
CTPYKIIMOHHBIE MaTepuajbl B CO-
OTBETCTBHH C TpeOyeMbIMH Xa-
PaKTEepUCTUKAMU JUIS HCIIOJIB30-
BaHMs B oOmactu mpodeccruo-
HAJIbHOW JEATENbHOCTH, YMEeT
BBHIMIOJIHATh PAacYeThl HA MPOY-
HOCTh 3JIEMEHTOB TEIUIOTEXHHUYE-
CKHUX YCTaHOBOK U CHCTEM C yue-
TOM YCJIOBUH UX PabOTHI

KO-TepMUYECKOH 00pabOTKU U
MOBEPXHOCTHOTO YIIPOYHEHUS
JieTasei, MeTo/1bl ONpeaAeIeHUs
MEXaHUYECKHUX CBOMCTB Marte-
pHaoB;

YMeeT 000CHOBaHHO BBHIOMPATH
panroHaIbHBIN MaTepuan 3aro-
TOBKH, €r0 CI0co0 MOTyueHus: U
00paboTKH, UCXOMS U3 3a/1aH-
HBIX JKCIUTYaTallMOHHBIX Tpe0o-
BaHUM K JIeTaNH;

Bnaneer meTogamu npoBeneHus
KOMIIJIEKCHOTO TEXHUKO-
HKOHOMHYECKOTO aHaII3a JIJIs
000CHOBAHHOTO NPUHATHUS pe-
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OIIK-4.3 Bmageer HaBBIKAMH | MICHHH, H3BICKAHHS BO3MOXKHO-
ydeTa CBOMCTB KOHCTPYKIIMOHHBIX | CTH COKpAILCHUS ITUKIa padoT,
MaTepHaJIOB B TEIUIOTEXHUYECKUX | COACHCTBUS MOATOTOBKE MPO-
pacuerax C Yy4eTOM JHMHaMU4Ye- | [[ecca X pealiu3aluu ¢ odecre-
CKHX U TEIUJIOBBIX Harpy30K YyeHUEeM HEOOXOIUMBIX TEXHH-
YCCKUX OTAaHHBIX

[Ipodeccuonanbubie

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOI NPporpaMMbl

Hucrumuimaa «MaTtepuaioBeieHne» u3yJaeTcs Ha 2 Kypce B 4 cemecTpe.
JucuuminHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYIu)» M OTHOCUTCS K
00s13aTeILHON YaCTH.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX € YKa3aHHeM KOJIN4YecTBa
aKa/JleMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUAaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYIO padoTy
00y4ar I XCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akan. gac.
Pacnipenenennie oobeMa AUCUMILIMHBI (MOIYJIS) 10 BUJAM Y4eOHBIX 3aHATUN IPEJICTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHATHIMA

Bcero akagemu-

O0beM TUCHUTIIIHHBI
YeCKHX 4aC0B

OO61mas TpyA0eMKOCTh IUCHHUTUTHHBI 144

KonTakTHas ayiuTopHasi padoTa o0y4aloumxcs ¢ npenoaasatesaeM (Mo

N 12
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHS, IIpeNy-
CMaTpHBaroIlue MPEUMYIIECTBEHHYIO Nepeiauy ydeOHoH HHPOpMaLuy T1e- 4
JarOrMYeCKUMHU paOOTHUKAMM )

3aHATHA CEMUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUYECKHUE 3aHSITHSI, TPaK-
TUKYMBI, 1a00opaToOpHbIe pabOoThl, KOJJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a- 8
HSATHUS)

CamocrosiTeibHas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, HWHINBUAYAIHHYIO paboTy 00y4ato-
HIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe MHIMBUAYaIbHbIE KOHCYJIbTAIUN);

o N . 128
B3aMMOJICIICTBHE B 3JIEKTPOHHOM NH(OpMaLIMOHHO-00pa30BaTeNbHOM cpesie
BY3a
[TpomexxyTouHast arTecTamusi OOyJaromuxcst — 3adeT ¢ OIEHKON 4

5 Copepxanue JMCUMIVIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKaAeMHYEeCKHX
4yacoB U BUJ0B YueOHO# padoThl




Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTAHBI (MOTYJIs)

Bupl yaeOHOM paOOThI, BKIFOYAst CAMOCTOSI-
TENBHYIO PAa0OTY 00YUaAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTHas padora

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaTess ¢ 00yJarouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOPHBIE CPC
(mpaktu- | 3aHATHSA
YecKue
3aHSTHUS)
Tema
ATOMHO-KPUCTAJNTNYECKOE CTPOCHUE METAJIIOB.
CgoiicTBa maTepuanioB. Teopus criaBoB. Jlua- 2 2 2 64

rpaMMa COCTOSIHUS. MapKUpOBKa MallInHOCTPO-
UTEJIbHBIX CIUIAaBOB

Tema Jluarpamma COCTOSIHUSA <GKEIIE30-
yraepoa». Teopus Tepmuueckoit 06paboTku 2 2 2 64
craneil. MHUKpOCTpYKTypa CTajel U 4yIr'yHOB

4 4 4 128

6 BHeayauTopHasi caMoCTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH M0 JUCHHUILINHE
(MmonyJ10)

[Ipyn nnaHUpOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielieHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacIiCHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMInOHEHTBI caMOCTOATENbHOMH PadoThl KoanvecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIMIIINHEI 40
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THIIA 40
IToaroToBka u opopmieHue PI'P 48
128

7 OueHOYHBbIE CPeICTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH ATTeCTAUH 00y4aIOIIUXCH M0 AUCHUIINHE (MOAYJII0)

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEXKYTOUYHOM aTTectauuu npeactasieH B [Ipunoxennn 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCHMIUIMHE (MOIYNI0), MPAKTHKE XPaHUTCS HA Ka-
benpe-pazpaboTunke B OYyMa)kKHOM M JICKTPOHHOM BHUJIE.

8 YuedHo-MeTOAMYECKOEe M HMHPOPMALMOHHOE O0ecTieueHue TUCIUTITHHBI
(MmomxyJis)

8.1 OcHoBHas uTEpaTypa

1. Tapacenko, JI. B. MarepuanoBeaenue [ DIeKTpOHHBIH pecypc] : yueOHOe mocodue
1151 By30B / JI.B. Tapacenko, C.A. [TaxomoBa, M.B. Yaunkosa, C.A. I'epacumos; [Tox pen. JI.B.
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Tapacenko. - M.: HUIl Uudpa-M, 2012. - 475 c. // ZNANIUM.COM : 531eKTpOHHO-
oubimoTeyHas cucreMa. — Pexum moctyma: http://www.znanium.com/catalog.php, orpanuuesn-
HBII. — 3arj. ¢ 3KkpaHa

2. benora, 1.B. Marepuanoseaenue : yuebHoe mocobue ais By3oB / M. B. benosa,
H. E. Emen. - 2-e¢ usn. - Komcomonbck-Ha-Amype: M3n-Bo Komcomomnbckoro-na-Amype
roc.TexH.yH-ta, 2016. - 129c.

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

8.2 [omoJiHUTeJIbLHAS JIUTEpaTypa

1. YepemnaxuH, A. A. MarepuanoBeaeHue [ D1eKTpoHHBIN pecypc] : yueOHuk / Yepe-
naxuH A.A., CmonbkuH A.A. - M.:KYPC, HUL] UTH®PA-M, 2016. - 288 c. //
ZNANIUM.COM : 351eKTpOHHO-0MOIMOTEYHAs cucTeMa. — PesxuM mocryma:
http://www.znanium.com/catalog.php, orpaHndeHHBIN. — 3ari. ¢ YKpaHa.

2. Jlaxtun, FO.M. MarepuanoBenenue : yaeOHuK 1t BTy30B / FO. M. JlaxTuh, B.
I1. JleonTheBa. - 3-¢ u3., nepepad. u gon. - M.: MammraocTpoenue, 1990; 1990. - 527¢.

8.3 MeToauuyecKkue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO JHUCHUIIJINHBI

1. bamkoB O.B., bamkoBa T.M. Marepuanoenenue: YdeOHoe TmocoOme. —
Komcomonbck-Ha-AMype: ['ocymapcTBeHHOE 00pa3oBaTeNbHOE yUpEKICHHE BBICIIE-
ro npogdeccruoHabHOro 00pa3zoBanus «KoMcoMOIbCKHiT-Ha-AMype roc. TEXH. YH-T,
2002.-145 c.

2. benora, 1.B. MarepuanoBenenue: yaeobnoe mocobue mis By3oB / M. B. benosa, H.
E. Emen. - 2-e uzn. - Komcomonsck-na-Amype: M3a-Bo Komcomonbckoro-na-Amype
roc.Te€XH.yH-Ta, 2016. - 129c.

3. Baruep C.H. bunapHble cucTeMbl: METOJUYECKUE YKa3aHUS MO BBIMOJIHEHHUIO KOH-
TPOJNIBHOM PaboThl MO Kypcy «Marepuanoseaenuey/coct.:C.H. Baruep, H.E. Emern,
A.A. lIInunesa.-Komcomonbsck-Ha-AMype: ' OYBIIO «KHAI'TY», 2008.-40c.

4. Barumep C.H. 3aganus k KOHTpoJIbHOU pabote «Jlmarpamma »xene3o-yriaepoy Mo
Kypcy «Marepuanosenenue»/coct.:C.H. Baruep, H.E. Ewmemn.-Komcomonsck-Ha-
Awmype:KoMmcomonbckuii-Ha-AMype roc.TexH.yH-T, 1998.-5c.

8.4 CoBpemeHHbIe MpodeccHOHATbHBIE 0a3bl TAHHBIX U HHGOPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble PH OCYLIEeCTBJIEHHH 00Pa30BaTEILHOIO
npoiecca mo ANCHUIINHE

1 DnekTpoHHas OUOIMOTEKAa WWW.ZNanium.com
8.5 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

«/HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILIUHBI (MOIYJIs1)

1 DnexTpoHHas 6ubIMOoTEKa WWW.Znanium.com


http://www.znanium.com/
http://www.znanium.com/

9 Oprann3aunOHHO-neuarornquKne ycioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTUpyeTcs y4eOHbIM TJIAHOM H pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[ns Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHOM 00pa3oBaTENbHON TpaeKTOpHH 00ydaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbIA 0CBOOOXk1aeT 00yyarole-
rocsi OT HEOOXOUMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYyeOHblIil Mpolecc NpH MpenojaBaHuyd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmanmonasie
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTENIbLHOM cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaracT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekumu 1ekTop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTEIBHO K KAKOMY
06a3oBoMy y4eOHUKY (yuyeOHHMKaM, yaeOHBIM OCOOMSIM) OyIeT MPOYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAMOONbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJ€HTOB Ha CAMOCTOATEIBHOE U3YYEHUE MaTepUaa.

9.3 3aHATHS CEMUHAPCKOIO THIIA

CemuHaApCKUE 3aHATHS NIPEICTABIISAIOT COOO0H ETANN3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3febl.

OcHoBHOH (OpMOI1 NPOBE/IEHUSI CEMUHAPOB SBJISETCS 00CYXAeHHE Haubosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallUud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIH U KOHCYJIbTUPOBaHUE CTY/IE€HTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTesnem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHUE MTPOEKTHBIX U UHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPkKaTh
CCBIJIKHM Ha UICTOYHHUKU.

Jloknanel U ONIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHrajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHuE 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHApCKOM 3aHATHUHU, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYaOUIUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocTtosTebHas pa60Ta CTYACHTOB — J3TO HIPOHECC AKTUBHOI'O, IECJICHAIIPABJICHHOTO
HpI/IO6pCTCHI/I$I CTYACHTOM HOBBIX 3HaHHf/'I, YMCHI/Iﬁ 0e3 HEMMOCPCACTBCHHOI'O Y4aCTHUA MPCIIO Aa-
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BaTeNs, XapaKTEPU3YIOIIUICS MpPEeAMETHOW HaNpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu caMmocTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUU CTYJICHTOB;

- yriyOJeHHe U pacllupeHre TeOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHNE YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILUICHUS, TBOPUYECKON WHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKH.

TexHoorust oOpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSATENIBHOM pPabOThI CTYIAEHTOB MOXET
NPOXO/UTH B MUCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENBHOM paboTe Kak K HauBakHeiIemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAIO0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI OIIPEIeICHHbIX HABBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypBHI.

9.5 MeToanuyeckne yKa3aHus 1l 00y4AOUIMXCS 10 OCBOECHMIO U CHUILIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pPa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1aIuH:

1. U3yuenne yuyeOHOM TUCIUTUIMHBI JOHKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne u3ydeHHs Kakoro-auobo paszzena mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS IO MaMsTH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTUYETOB 10 MTPAKTUYECKUM 3aHSATH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TemaTrka BOTIPOCOB, M3YY9aeMBIX CaAMOCTOSITEIBHO, 3a/1a€TCS Ha JIKIUSAX MPETio-
naBaTeneM. MM ke MaroTcs NCTOYHHMKH (B TIEPBYIO OYepelb BHOBb M3/IaHHBIE B IEPUOAMYECKON
HAYYHOH JUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTenbHON popaboTKe Kypca 00ydaromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuan U JOMOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeME JIMTepaTyphl;

* U3YYHUTH PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIAThH TE3UCHI, AHHOTAIIUN U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUs1, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BAaTh JIJISl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanme MaTepuaibLHO-TEXHHYECKOT0 00ecnevyeHnsi, He00X0AMMOro It
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPOIECcCa Mo JUCHUIIMHE (MOYJII0)

10.1 Y4eOHo-1200paTOpHOE 000PYAOBAHUE
Ta6muia 6 — [lepeyens 060pyn0BaHUs Ta00PATOPUA

HanmenoBanue ayaAuTOpUun

Aynuropust (;1aGoparopu)

Hcnonezyemoe 00opynoBanue




207/3-2 JlaGopaTopus Meramiorpaguieckuii  MUKPOCKON ¢ U(PpOBOH
«MarepuanoBeICHUS kamepoii Mukpo-200

MastaukoBsIi korep JB-W300

Mertaorpaduyeckuii mukpockon Nikon MA200

Muxkpotsepaomep HMV-2

10.2 Texnuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUYeHUs

JleknuoHHBIE 3AHATHSA.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIbIO M TEXHUYECKUMU CPe/l-
CTBaMU OOYYEHHUS, CIY>KallUMH JJIsl NPeACTaBIeHUs yueOHOW uHpOpMaIK OONbIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOUS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

Jis peanu3anuu AMCHUILIMHBI TIOATOTOBIICHBI CIICAYIONINE TPE3eHTAIUH:

1 Teopust criiaBoB.

2 Teopust TepMUUYECKON 00pabOTKH cTanen

IIpakTH4yecKkue 3aHATHS.

AymuTopuH U TPAKTHYECKUX 3aHATHH YKOMILJICKTOBAaHBI CHEIHATHM3UPOBAHHON MeOe-
JIBIO0 U TEXHUYECKUMH CpeicTBaMU 00y4deHus (TIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

Jlist mabopaTopHBIX 3aHATHH ucnonb3yercst ayautopust Ne 207/3-2 , ocHaieHHast 000py-
JIOBaHWEM, YKa3aHHBIM B Ta0J. 8:

CamocrosiTesibHas padora.

[Tomerenust 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TOJIKJIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JIEKTPOHHOU HH(POPMAIIMOHHO -
obpasoBarenbHOl cpene KHAT'Y:

- yutaneHbIi 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Kiacchl (ayn. 204  xopmyc Ne 2_ ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUH 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaOIUMUCS C OTPAaHMYEHHBIMU BO3MOXHOCTSIMHU 37J0POBbS
MOYET OBITh OPraHU30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS IS OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tienarornyeckuii CoOCTaB 3HAKOMHUTCSI C TICHXO0JI0T0-(PU3U0TOTHYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB U JIUI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTpaMMaMM peadMINTaluu MHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOALEPIKKA IIPENOAABAHNS THIOTOPaMHU, IICUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COLIMOKYIBTYPHOH peaOUINTALNuU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KJIMMara B cTyeHdeckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJAATCS C YUETOM INPEAOCTaBICHHs MaTepuaia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHHMUYECKUX
CPEICTB M UHPOPMAIIIOHHBIX CUCTEM.
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OcBoenne nucuuiuvHbl gunamMu ¢ OB3 ocymniecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus OOIero M crenuaIbHOro Ha3HaueHus (IEpPCOHATILHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepraabHO-TEXHHUECKOE 00ECeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

@®opma NpoBeACHUS aTTECTALMK JUISl CTYACHTOB-UHBAJINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MICUX0(pU3nYecKux ocooeHHocre. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B IMe4aTHOM (hopMe WJIH PIEKTPOHHOI opMe C YBETUUESHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (IS JIUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakuX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTYMHAs Gopma MpeaocTaB-
JIEHUs] OTBETOB HA 3a/laHus, a UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIUI] C HAPYLICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C HCIOIB30BAHUEM YCIYT aCCUCTEHTA (1S
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO ([U1s1 TUI[ C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEoOXxoaMMOCTH ISl 00YUYaOLIUXCsl ¢ MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIBTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO STAIOB.
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[Tpunoxenue 1

®OH /I OLIEHOYHBIX CPE/JICTB?
mo JuCIuIJJInHe

MarepuaJsioBeienue
Hampasnenue noaroroBku 13.03.01 "Tennosnepeemurxa u mennomexnuxa"
Hanpasnennocts (mpoduin) Tennosvie snekmpuieckue Cmanyuu
00pa3oBaTeILHON MPOrPaMMBI
Kpanmudukanus BeITyCKHUKA bakanasp
['on Hauana moAroToBKU 2019
(no yuebHomy niamy)
dopma o0yueHHs 3aounas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKOoCTb, 3.€.
2 4 4
Bun npomexyTo4yHOl arTecTanuu ObecneunBaroliee NoapasieneHue
3auem c oyenkotu Kageopa « MTHM - Mamepuanosedenue u
MEeXHOI02UsL HOBbIX MAMEPUATO8»

1 TIlepeuyeHb MVIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHS MO JUCHUILIMHE (MOAYJIIO0),

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
11




COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeJIbHOI MPOrPaMMBbI

Tabnuna 1 — KoMmeTeHIMy 1 HHANKATOPBI UX TOCTHKEHUS

KO,I[ N HAUMCHOBAHHEC I/IHI[I/IKaTOpBI JOCTHIXKCHU A

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

YHuBepcaabHbIe

O6menpodeccuoHaabHbIE

OIIK-4 Cnoco6en | OIIK-4.1 3naer oGnactu npume-
YYUTHIBATH CBOMCTBA | HCHMs, CBOMCTBA, XapaKTEPUCTH-
KOHCTPYKIIMOHHBIX KM U METOJIbI UCCIICIOBAHUS KOH-
MaTepUajoB B TEIUIO- | CTPYKLMOHHBIX MaTepHalloB, OC-
TEXHUYECKUX pacye- | HOBHbIE 3aKOHbI MEXaHUKH KOH-
Tax C Y4YETOM JMHA- | CTPYKLIMOHHBIX MaTepuayioB, HC-
MUYECKMX M TEIJIO- | MOJb3YEMBIX B TEIUIODHEPTETHKE
BBIX HArpy30K U TEIIOTEXHUKE

OIIK-4.2 VYmeer BbIOMpaTh KOH-
CTPYKLIMOHHBIE MaTepHajbl B CO-
OTBETCTBUHM C TpeOyeMbIMHU Xa-
paKkTepUCTUKaMM I HCIOJIb30-
BaHMs B oOmactu mnpodeccruo-
HAJIbHOW  JAESATEIbHOCTH, YMEET
BBIMIOJHATh pacueTbl Ha TMPOU-
HOCTb 3JIEMEHTOB TEIIOTEXHUYE-
CKHUX YCTaHOBOK U CHUCTEM C yue-
TOM YCJIOBHI UX PaOOTHI

OIIK-4.3 Bnameer HaBBIKAMH
yueTa CBOMCTB KOHCTPYKIIMOHHBIX
MaTepuaoB B TEIUIOTEXHUYECKUX
pacuerax C Yy4YyeTOM JIMHaMu4ye-
CKHX U TEIUJIOBBIX HArpy30K

3HaeT cocTaB, CTPYKTYPY, CBOM-
CTBa U IPUMEHEHUE MaTepHa-
JIOB, BUJIbI TEPMHUECKOMN, XUMHU-
KO-TepPMUYECKON 00pabOTKHU U
MOBEPXHOCTHOTO YIPOYHEHHUS
JleTanei, MeTObl OIIPEACIICHUS
MEXaHUYECKUX CBOWCTB MaTe-
pHAJIOB;

YmeeT 060CHOBaHHO BBIOUPATH
panMOHAIBHBIA MaTepUa 3aro-
TOBKH, €r0 CI0co0 MOTyueHus: U
00paboTKH, UCXOIs1 U3 3adaH-
HBIX IKCIUTYaTallMOHHBIX TPeOO-
BaHWM K JIETaNIN,

Brnaneer meTonamu npoBeaeHUs
KOMILIEKCHOTO TEXHHUKO-
HSKOHOMUYECKOTO aHaIn3a JJs
000CHOBAHHOI'O IPUHATHUS Pe-
[IEHU, U3BICKAHUSI BO3MOKHO-
CTH COKpAIIeHHUs LIUKJIa padoT,
COJIEHCTBUS IIOJArOTOBKE IIPO-
1ecca Ux peajan3anuu ¢ ooecrie-
YeHHEM HeOOXOMMBbIX TEXHH-
YECKUX JTAaHHBIX

[TpodeccronanbHbIe

Tabmuua 2 — INaciopt ¢oHa OLIEHOYHBIX CPE/ICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pasaeibl (TeMbl) KOMIIeTEHIIM S OLICHOYHOI'0 IToxka3zarTesm oueHKH
AMCHUILINHbBI cpeacTBa
ATOMHO-KPUCTANINYECKOE OIIK-4 Jlaboparopubie | [lemMoHcTpamus MpaBUIBLHOTO
CTpOEHUE METAJJIOB. paboThI nmpoBefieHUsT  paboOTHl |

CBolicTBa MaTepUAaoOB.

odopmIIeHHs OTUeTa

Teopust Tepmuyeckoit 006- OIIK-4 [IpakTrnueckue

paboTKH cTasel. paboThI
Knaccudukanus yepHbIX

BBITIOTHEHUSI ~ PAcueTOB
o opMIIEHUS OTYETA

HeMOHCTpaHI/IH IMPpaBUJIBHOT'O

n
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METAJLJIOB. OIIK-4 PI'P JleMOHCTpUpYyET 3HAHUE TEO-

Teopusa cmnaBoB. [lua- pUH CTPOEHHUS CILIIaBOB, 3a-
rpaMMa COCTOSTHUS BHUCUMOCTH CBOICTB MaTepu-
bunaphseie cuctemsl ajia OT €ro CTpOeHUs 1
Juarpamma COCTOSIHUS HaBBbIKU aHAIIN3a JUarpaMm
«wKene3zo-yraepoa». Teo- COCTOSIHUS OMHApHBIX CILIa-
pust TepMHuYecKod o0Opa- BOB

OOTKH CTaJIEH.
Knaccudukanust depHbIX
METAJIJIOB.

2 MeTtoanueckne MaTepHAaJibl, ONpe/Ie/IA0He MPOLeIyPhl OlleHUBAHUS 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHusI KOMIIETEHUIM I

Meroauyeckue MaTepuansl, ONPEACIAIOIUE IPOLEAYPbl OLCHUBAaHUA 3HAHUU, YMCHHH,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHonmormyeckas KapTa

HaumenoBanue Cpokn HIxajna ouenn- Kpurepun
OLICHOYHOI0 CPeACTBA BbITNIOJIHEHH I BaHMs OLlEHUBAHUS
4 cemecTp
Ilpomesrcymounas ammecmavusn ¢ gpopme 3auem c oyeHKouU
B Tteuenue cec- 5 5 OamioB -
cuu MpaBUWIbLHOE

OIMCaHHE OIbI-
TOB U odopmie-
HHE OTYEeTa,

4 Oamma- mpa-
BIJIBHOE OIHCa-
HUE OIBITOB U
HeOpexHoe
oopmienue
oT4era

3 Oamna -
HETOYHOE  OIH-
CaHME OIBITOB U
odopmiieHne
oTyera

0 — OammoB -
HEBBIITOJIHEHHAS
pabota

B Tteuenue cec- 5 5 6amioB - mpa-
cun BIJIBHBIEC pacue-
Tel U odopmIe-
HUE OTYETA;

4 Oamma- mpa-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

BUJIBHBIC pacye-
ThI U HEOPEIKHOE
odopmiieHHe
oryera

3 Oamna -
HETOYHBIC pac-
4eThl U 0QOopM-
JICHHE OTYeTa

0 — OamwmoB -
HEBBITIOJTHCHHAS
paborta

PI'P B teuenue ce- 5 6anoB 5 OamioB -

MecTpa MOJIHOE U TIpa-

BUJILHOE BEI-

nonHenue PI'P.

4 Obamma  —

HEIOJHOE u

MPaBUIILHOE BbI-

nonHenue PI'P.

3 Obamra  —

HENOJHOE U C

omuOKaMu  BBI-

nonHenHoe PI'P.

0 Oamma — He-

IPaBUIBHO BBI-

nonHeHHoe PI'P.

HUTOI'O: - 15  Gamos -

Kpurtepun oneHkn pe3yibTaToB 00y4eHHUs 110 AUCUMILIMHE:

0 — 64 % oT MakcUMajibHO BO3MOXHOW CYMMBl OaJIJIOB — «HEYIOBJIETBOPUTEIHHO)

(HEeIOCTaTOYHBIN YPOBEHD JUIS IPOMEKYTOUYHOM aTTeCTaIluH 10 AUCLIUIIIHHE);

65 — 74 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPUTEIHLHOY

(moporoBbIii (MUHUMAJIBHBINA) YPOBEHb);

75 — 84 % oT MakCHUMaJTbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcuManbHO BO3MOKHON CYyMMBI OQJIJIOB — «OTJIMYHO» (BBICOKUN (MaKcH-

MaJIbHbIN) YPOBEHbB)

3 TunoBble KOHTPOJILHBbIE 32/1aHNUSI WJIH HHbIE MATEPHUAJIbI, HEOOXOAUMbIE 1151
OlleHKH 3HAHUI, yMeHMi, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTepPHu-
3yloume npouecc popMupoOBaHHUA KOMIIETEHIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 1J1s TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

3anaHus A 1a00paTOPHBIX padoT:

1 IlpoBecTn TMarHOCTUKY MaTepHajoOB NPU MOMOIIM MaKpoaHain3a (U3MEpUTh IIyOUHY
OEMCHTHUPOBAHHOI'O CJI0d, OMNPCACIHUTE JIMKBAWIO, ONMPEACTIUTL 30HY TCPMHUYCCKOTO BIIUMSAHUA,
OTHCATh U3JIOMbI MATEPHAJIOB).

2 V3yunTh MUKpPOCTPYKTYPY CTal€il U YyT'yHOB, YMETh UX pa3audaTh B 3aBUCHMOCTH OT
XUMHUYECKOT'0 COCTaBa, PACCUUTATh CTPYKTYPHBIE COCTABIISIOIINE.

3aI[aHI/I$I JJId IIPAKTHYCCKUX 3aHATHH:
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1 3Has ¢pu3NYeCKUil CMBICI KaXI0W JUHUM AUArpaMMBbl, TIOCTPOUTH JUArpaMMy <«OKeJe-
30-yTIAEPOI».
2 Ymetb pacui(poBbIBaTh U 3alIM(PPOBBIBATH MAPKU MAaTEPUATIOB.

3amanue niast PI'P

1) BeruepTuth 1uarpaMmMy COCTOSIHUS <GKEJIE€30-YIIIEPOI».

2) Bo Bcex obOnactsx quarpaMMsl yka3aTb CTPYKTYpBbl, 00pa3yroluecs B CIIaBax JaHHON
CHCTEMBI B COCTOSIHUM PAaBHOBECHSI.

3) Onucatb U30TEPMHUUECKUE NTPEBPAILECHUS B JaHHON uarpamme.

4) Cnenatp (ha30BbIi aHATN3 BCEX 00JIACTEH U OMPEACIUTh KOJMUYECTBEHHOE COOTHOIIIE-
Hue (a3 mpu 3aJaHHOM TemIeparype.

5) HocTpouTh KpUBYIO OXJIQXKICHHUS B KOOPAWHATAX TEMIEpaTypa - BpeMs U JUIs 3a]1aH-
HOW KOHLIEHTpauu X(CM. BapuaHT 33aJaHHii),00bACHUTD [IPEBPAILEHHs, TPOUCXOAAIINE B IIPO-
1[ecce OXJIAXKICHUSL.

6) OnpenenuTh KOJIMYECTBEHHOE COOTHOIIEHUE CTPYKTYPHBIX COCTaBIISIONIUX CIIaBa
pY KOMHATHOW TeMIIEpaType U 3apucoBaTh CTPYKTYPY.

7) Be16path pexxuM TepMoOoOpabOTKH CTaJIH.
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Jlucr perucrpauuu udsMeHeHui Kk P11

Howmep nporokoina 3acenanus kadeapsi,
JaTa yTBEPIKACHUS U3MEHECHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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