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CTpykTypa u coaepkaHue TUCHUILIMHBI

1. lesu u 3a1a4u JUCHUILUIMHBI, €€ MeCTO B Y4eOHOM Mpouecce
Ilesnb U3ydeHUus: TUCHUIUIUHBI — J1aTh TCOPETUUECKUE 3HAHUS U TTPAKTHUYECKHUE
HaBBIKH II0 COBPEMEHHBIM TEXHOJOTHSM B  0O0OJJaCTM  MaTEMaTHYECKOIO
MOJICJIUPOBAHUS B MaTEPUATIOBEICHUN, HAYYUTh IPUMEHSTh 3TU 3HAHUS U HaBBIKU B
paMKax MPaKTUYECKOU JIeATETbHOCTH.
3agaum:
- OCBOWTH aHAIM3 JJAHHBIX C TOMOIIBIO COBPEMEHHBIX TEXHOJIOTUIA;
- IPUMEHATh MYJbTUMEIUNHBIC TEXHOJIOTUH;
- BBITNOJIHATH KOMITBIOTEPHOTO MOJCIMPOBAHUS U aHATU3UPOBATh MOJyYEHHBIE
JTaHHEIE.

2. Mecto nucuuniinubl B ctpykrype OITIOII BO

HucuunnuHa «MaTtematnyeckoe MOAECITUPOBAaHNUE U COBPEMEHHBIE MPOOIEMbI
HayK O Marepuajlax M Ipoleccax» OTHOCUTCA K 00s3aTelbHOW 4YacTU MOZIYJS
TYMAaHUTAPHBIX JUCUUIUIMH. Y CJIOBHSMH JUIl OCBOCHHSI JUCLUIUIMHBI SIBIIIFOTCS
3HaHUS, YMEHMS M HaBBIKU, ITOJIyYEHHBIE NPU U3YUYEHUU AUCHUIUIMH: «Du3nueckas
XUMUD», «@uznkay, «dOunocopus» U CIy)KUT OCHOBOW I OCBOEHUS THUCLMILIUH
«CoBpeMEHHBIE METOAbl HCCIEAOBAHHUS CTPYKTYpbl W CBOMCTB MaTepHAJIOBY,
«Metonuka BeIOOpa M pa3pabOTKU MaTEepHANOB C 3aJaHHBIMU (DYHKIIMOHAIBHBIMHU
CBOMCTBaMM».

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMILIMHBI

Kox n HaumeHoBanue WHaukaTopsl JOCTHKEHUH [lepeuenb mIaHUPYEMBIX
KOMITETEHIHH KOMIIETEHINH (110 pe3yJIbTaToB
peann3yeMoi JUCIUILUIMHE)
OIIK-5. Crnoco6en | OIIK-5.1. AHanuzupyeT | 3HaTb: pe3ysbTaThl Hay4YHO-
OLIEHUBATh pe3ynbTaThl | Pe3ynbTaThl HAy4YHO- | TEXHUYECKHUX pa3paboToK,
HAYYHO-TEXHUYECKHIX TEXHUYECKUX pa3paboToK, | HAYYHBIX UCCIICAOBAHUMA
pa3paboToK, HAYYHbIX | HAyYHBIX UCCIICOBAaHUM yueOHoIl 3aaueit
UCCIIEI0BAHUI u | OIIK-5.2. [Ipoextupyer | Ymers: aHaJIM3UPOBATh
000CHOBBIBAaTh MHHOBAI[MOHHbIE pe3yibTaThl Hay4HO-
COOCTBEHHBIH BbIOOD, | TEXHOJIOTMYECKHE IPOLIECCHl | TEXHUYECKUX pa3paboToK,
cucTeMaTu3upys 1 o0o0mias | mosydyeHuss M 0oOpabOTKM | HAyUHBIX UCCIIEAOBaHUM
JNOCTIDKEHUSI B OOJIAaCTH | COBpEMEHHBIX  MarepuajioB | Brmagers: HaBBIKAMHU
MaTepHaIOBEICHHS U | 115 JOCTHXKEHHMs TpeOyeMOoro | MHHOBAllMOHHBIX
TEXHOJIOTMM  MaTepHalIoB, | KOMIUIEKCA CBOMCTB C yYETOM | TEXHOJOTMYECKUX  IPOLIECCOB
CMEKHBIX 00J1acTAX 9KOJIOTUYECKHUX, HOJMy4YeHus U 00paboTkH
IKOHOMHYECKUX, M JIPYT'HX | COBPEMEHHBIX MaTepHajoOB IS
(baxTopoB JOCTHOKEHUS TpedyemMoro
KOMIUIEKCA CBOMCTB C Y4ETOM
9KOJIOTHYECKHUX,




S9KOHOMUHYECCKUX, U
U Ipyrux (pakTopos.

[IK-7. CnocoGeH BbIOMpATH

METO/ HAYYHOT'O
UCCIICIOBAHMS, HCXOIs U3
KOHKPCTHBIX 3aaa4,
OpraHU30BbIBAThH ero
OCYIICCTBIICHUE u
aHAJM3UPOBATh PE3YJbTATHI
c UCII0JIb30BAHUEM
COBPEMEHHBIX METO/I0B
00paboTKn TaHHBIX,

0hOpMIIATH MOJTy4YeHHBIE
pe3yibpTaThl B BUIE OTYETA,
HAy4YHOM myOJIMKanuy,
JOKJaaa, TOTOBUTH (IO]
PYKOBOJACTBOM) JTOKYMEHTBI
K [MaTEHTOBAHMIO,
0(OPMIICHUIO HOY-XaYy.

[IK-7.1. BsiOupaer wmeTon
HAYYHOTO UCCIIEIOBaHMUS,
UCXOs U3 KOHKPETHBIX 3aj1ay,
OpPTraHU30BBIBACT ero
OCYIIIECTBIICHUE u
aHATM3UPYET Ppe3yJabTaThl C
HCIOJIb30BaHHEM
COBPEMEHHBIX METO/IOB
00paboTKn JaHHBIX,
odopmirsieT MOJTy4YEHHBIC
pe3ynbTaThl B BHJE OTUETa,
Hay4yHOU myOMKanum,
JOKJIana,  rotoBUT  (TOJ
PYKOBOJCTBOM) JOKYMEHTHI K
MaTEeHTOBAHUIO, O(QOPMIICHHUIO
HOY-Xay.

3HaTh: METOJ Hay4HOI'O
UCCIICIOBAaHMS,  HCXOId U3
KOHKPETHBIX 3aJa4

YMers: OpraHU30BbIBATS,
OCYLLECTBIIATh U
aHATM3UPOBATh PE3YNIBTATHl C
UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB OOpaOOTKU JTaHHBIX,
oopMIIATH HOJIy4EeHHbIE

pE3yNIbTAThI B BHJIC OTUYETA,

Brnagers: HaBblkamMu aHanmu3a
Pe3yIbTaTOB C UCHOIH30BAHUEM
COBPEMEHHBIX METOJIOB
00paboTKn JTAHHBIX,
odopmiisieT MOJTy4YeHHBIE
pe3ysibTathl B BHIE OTYETA,
HAy4YHOM myOJIMKanuy,
JIOKJIaJa, TOTOBUT (o

PYKOBOJICTBOM) JTOKYMEHTBI K
MATCHTOBAaHUIO, O()OPMIICHUIO
HOY-Xay

4. CTpyKTYypa U coAepKaHue IUCHMILIMHBI

4.1. O0bem yuyeOHOM JTMCHMILIMHBI M BUAbI Y4eOHOH padoThl

O0bem yacoB (3a4. ej1.)

Bt yuebuoii pagornl Ounas popma | 3aounas popma

Oo6mas yyeOHasi Harpy3ka (Bcero) 216
(6,0 3a4. en)

Oobs13aTesqibHAs  ayAUTOpPHAs y4eOHasi Harpyska 45
(Bcero)
B TOM 4HcJIe:
Jleknun 15
CeMHHApCKUE 3aHITHUS -
IIpakTHueckue 3aHATHUS 30
JlaboparopHbie pabOTHI
KypcoBas pabora (KypcoBOii IPOCKT)
Hpyrue hopMbl 1 METO/IBI OPTaHU3AlNH -
00pa3oBaTenbHOTO npoiecca (pacuemuo-epaghuueckue
pabombwl, 2pynnosvle OUCKYCCUU, PONesble USpbl,
MpeHUH2, KOMNbIOMeEPHbLE CUMYIAYUL, UHINEPAKMUBHbBLE
JIeKYUU, CEMUHAPDL, AHATU3 0€JI08bIX CUMYayUull U m.n.)
CamocTosiTeJibHas padoTa cTy/JeHTa (Bcero) 171
HroroBas arrecranusa Jud.3auer




4.2. Conep:kanue pa3aesioB JUCHUILIMHBI

Tema 1. BBCI[GHI/IC B AUCHUININHY «MaremaTudeckoe MOACIUPOBAHHUC U
COBPCMCHHBIC HpO6HCMBI HayK O MaTCpHajiax U IIponcccax»
HCHB, 3aga4u, IpcamceT, 00BEKT I/ICCJICI[OBaHI/Iﬁ JAUCHUITIINHEBL.

Tema 2. Dramnbl pa3pabOTKu MaTEMaTHIECKONH MOIEIIH.

IlocTaHOBKa 3a/1a4n MaTeEMaTUYECKOTO MOJIECIIMPOBAHNS. BBIUMCIUTENBHBIN U
HAaTypHBIM JKCIEpUMEHTBHL. DPOopMHUpOBaHME TeXHUYECKoro 3amanus. [lowck
3¢ deKTUBHBIX METONOB perieHus. TectupoBanue 3(()EKTHBHBIX aNTOPUTMOB U
nporpaMMm. MeTo1bl KOPPEKTUPOBKU MAaTEMaTHIECKOW MOJIEIH.

Tema 3. MexaHN4ecKue MOJCIN METAIJINYESCKUX TeJl

[Ipocreiimme MeXaHMYECKHE MOJEIM METAUIMYECKUX Tel.  Mojelb
MakcBemnia. Monenb KeapBuna-doiirra. KomOuHUpOBaHHBIE MOJEJIN:
napajjieibHoe  coeAuHeHue  Mojenu  MakcBemna u  KenbBuHa-dDoiira.
KoMmOuHMpOBaHHBIE MOJICIN: TIOCIICIOBATEIIbHOE COeAMHEHNE MOIein MakcBesia u
KeapBuna-®oiirra. MHOro3i1eMeHTHBIE MEXaHNYECKUE MOJACIN METAJUINYSCKUX TE.
Mopens Kapruna-CnoHUMCKOTrO.

Tema 4. [IporanoznpoBanue CBONCTB METAJUIMYECKUX MAaTEPUATIOB

Teopus ynpyroro nocneaeuctsus bompnmana. IIpornosupoBanue momyns
ynpyroctd.  IIporHosupoBaHue  IJIacTUYECKOM  AepopMaldd  KOMIIO3HUTOB.
IIporunosupoBanue (U3UKO-MEXaHUYECKUE CBOMCTBA MaTepUAJIOB.
IIporno3upoBanue IPOYHOCTH. TeMmrieparypHass 3aBUCHUMOCTb YIIPOYHECHUS.
KoHneHTpanmoHHas 3aBUCUMOCTb YIIPOUHEHUS.

Tema S. UeTslpe OCHOBHBIX MEXaHU3Ma YNPOYHEHUS METALIMYECKUX
MaTepHaJIOB.

CyOcTpykTypHOE YIIPOYHEHHUE. TBepaopacTBOpHOE YIIPOYHEHHUE.
[Momukpuctamnuueckoe ympouHeHne. MHorodasHoe ympouHeHue. MexaHU3M
YOPOYHEHUS, MaTeMaThudeckoe omnucanue. llpenen TeKydecTH € TOYKH 3peHUs
JUCJIOKAIMOHHOM  TeopuH. JIMCIOKAllMOHHBIA  aHcaMOIb W MpEeBpalleHUs
cyOcTpykTyp. B3anmmocBsa3p (pa3zoBhIX MpeBpalieHUd U CyOCTPYKTYPHI B Ipoliecce
wractudecko nedopmanuu. Tpanchopmanus cyOCTpYKTYpHOTO YIPOUYHEHHS B
npouecce nedopmanuu. PakTophl, BIUSAIOIME Ha (POPMUPOBAHUE HANPSKEHUS
TEYEHUS CIUIABOB — TBEPABIX pacTBOpPOB. BimsHMe Temmeparypbl, CKOPOCTH
nedpopManud  Ha ~ M3MEHEHHWE  TPOYHOCTH  MaTepuajga C  pa3IdyHBIMU
KPUCTAJUINYECKUMH PEIIETKAMM.

Tema 6. CoBpeMeHHbIE MPOOJIEMbl HAYKH O MaTepuaax
Mertoael  HcCCIIEIOBaHUS MaremMaTudeckux  Mojened.  OCHOBBI
JTUCIIEPCUOHHOTO aHanu3a. OCHOBBI PETPECCUOHHOIO aHaN3a. [1akeThl NpUKIaJHbIX

InporpamMm, HCIIOJIIB3YCMBIX IIpHU pa3pa60TKe MaTCpHUaAIOB. OCHOBHBIC KOMaHIblI H
5



dbynkuuu, ucnoiaszyeMbie B Excel, Matlab. OcHoBHble KOMaHIbI W (YHKIUH,
ucnonb3yembie B MathCAD. Iloctpoenue rpaduueckux oonektoB B Excel, Matlab,
MathCAD.

KomrmbroTepHsie mporpaMmmbl 00pab0TKU U300pasKeHHI

ANTOpUTMBI ONpEENeHUs] KOJWYECTBEHHBIX IIOKA3aTesledl MUKPOCTPYKTYD.
AJTOpUTMBI UCIIpaBlIeHUs Je(PEKTOB MPUTOTOBICHHUS UUIM(OB H TpaBIICHUS
ANTOPUTM I[BETOBOI CETMEHTALIUH

4.3. Jlekuuu
Ne O0beM yacos
I /;1 Ha3Banue Tembl Ounas | 3aouHas
¢dopma ¢opma
1 Beenenue B mucummimHy «MartemMatuueckoe MOICIMPOBAHUE U 2
COBpEMEHHBIE MPOOJIEMbI HAYK O MaTepHaliaX U Mpoleccax»
2 | Drambl pa3paboTKu MaTeMaTHYECKON MOJIEIH. 2
3 | MexaHnuyeckue MOJeNIN METAIITMYECKHX Tell 4
4 | IIporHo3upoBaHue CBOMCTB METAIIIMUECKUX MaTEpUAJIOB 2
5 UYeTblpe OCHOBHBIX MEXaHHM3Ma YIOPOYHEHHS METAJUIMYECKUX 2
MaTepHaJIOB.
6 | CoBpemeHHbIE ITPOOJIEMBI HAYKH O MaTepuaax 3
Hroro: 15

4.4. JlabopaTtopHbie padoThl yueOHBIM TUIAHOM HE TIPETYCMOTPEHbI

4.5. IlpakTnyeckue 3aHATHSA

No O0bem yacoB
I /;1 Ha3Banune Tembl Ounas | 3aoun.
dopma | dopma
Otanbl HOCTPOCHMUS MaTeMaTH4eCKOM MOJIeNU B
1 | marepuanoBeneHuu. CyliHOCTb U BUbI IPOrHO34a, IPYIIIBI METOOB 2
IIPOTHO3UPOBAHMS
) [Ipumenenue MaTeMaTH4eCKOIo MOJIETTUPOBAHUS npu 6
JU(QPaKLIHOHHOM aHAJIu3e
3 MogenupoBaHie  MPOLECCOB  TEPMHUUECKOM  00paboTKu U 10
nedopmaru
4 | MonenupoBaHue BUJIOB YIIPOUHEHHs MAaTEpHAJIOB 4
5 | MonenupoBaHue BeTHMYMHBI 3€pHA TIOCIIE TEPMOOOPAOOTKH 4
6 | JlepcuekTUBBI pa3BUTHUsL MAaTEPHAIIOBEICHUS 2
Hroro: 30




4.6. CamocrosiTesibHAs padoTa CTYACHTOB

Ne
n/n

HazBanue teMnl

Bun CPC

O0BeM yacoB

Ouynast | 3aouHas
dbopma dhopma

Beenenne B mucuuiuiHy «MartemaTudeckoe
MOJIETUPOBAaHUE U COBPEMEHHBIE MPOOIEMBI
HayK O MaTepuayiax U Iporeccax»

U3y4YeHUe
JICKIIMOHHOTO
Mmarepuarna,
MOJITOTOBKA
MPaKTHYECKUM
3aHSATHSIM

K

10

Ortanbl pa3pabOoTKH MaTEMaTHIECKON MOJICIH.

U3y4YCHUC
JICKIIMOHHOTO
Mmarepuaa,
MOJITOTOBKA K
MMPAKTUICCKUM
3aHATUSIM

30

Mexanndeckue MOACIN MECTAJINIMYCCKUX TCJI

HU3y4YCHUC
JICKIIMOHHOI'O
marcpualia,
IOAroToBKa K
MMPaKTHUICCKUM
3aHATHUAM

30

[IporHo3upoBaHue CBOWCTB METAUIMYECKUX

MaTepUajoB

U3y4YeHUe
JICKIIMOHHOTO
Mmarepuarna,
MOJITOTOBKA K
MPaKTHYECKUM
3aHATHSIM

30

quI)Ipe OCHOBHBIX MCXaHHU3Ma YIIPOYHCHUA
MCTAJUIMYCCKUX MaTCPpHAJIOB.

U3y4YeHUe
JICKIIMOHHOTO
Mmarepuarna,
MOJITOTOBKA K
MPaKTHYECKUM
3aHATUSIM

30

CoBpemeHHbIe TPoOIEeMbl HAYKH O MaTepuaiax

U3y4YeHHUE
JICKIIMOHHOTO
Mmarepuarna,
MOJITOTOBKA
MPaKTHYECKUM
3aHATUSIM

K

15

7

Brimonnenue HHAWBUAYAJIBbHOI'O 3a/IaHUA

11

8

IToaroroBka K aud3adery

15

Hroro:

171




4.7. KypcoBble padoThI/IPOEKTHI HE MIPEAYCMOTPEHBI YUEOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJOTHHU

B npomecce oOyueHuss sl AOCTMXKEHMSI IUIAHUPYEMBIX peE3yJbTaToOB
OCBOEHUS AUCLMIIMHBI UCIIOIB3YIOTCS CIEIyIoINne 00pa30BaTe/IbHbIE TEXHOJIOTUU:

- HMHQOPMALMOHHO-KOMMYHHMKAIlMOHHAsl TEXHOJOrUS, B TOM YHCIIE
BU3YaJIM3allMs, CO3/IaHUE JIEKTPOHHBIX YUEOHBIX MAaTEPHAJIOB;

- TEXHOJIOTHSl KOJUIEKTUBHOIO B3aUMOJICUCTBHS, B TOM YHUCJIE COBMECTHOE
pelnieHre TpoOIeMHBIX 3a7a4, CUTYyallui, KEHCOB;

- TEXHOJOTHs TMpOoOJIeMHOTO OOy4YeHHs, B TOM 4HCIE B paMmKax pa3dopa
IPOOJIEMHBIX CUTYaIUH;

- TEXHOJIOTUSI Pa3BUBAIOIIETO O0YUYEHHMsI, B TOM YUCIIE IOCTAHOBKA U PELLICHUE
3aJad OT MEHEE CJOXKHBIX K Oo0jiee CII0XKHBIM, Pa3BUBAIOLIUX KOMIIETEHLUN
CTYyJICHTOB;

- TEXHOJOrHsl AaJalnTUBHOTO OOy4YeHHs, B TOM 4YHUCIE IPOBEICHHUE
KOHCYJIBTALIMI MPENoaaBaTesl.

6. YueOHO-MeTOAMYECKOE U IPOTrPaMMHO-UH(POpPMAIIMOHHOE 0O0ecreuyeHne
JTUCHUILIMHBI

a) OcHOBHas JIUTEpaTYypa

1. XKykosckuii, O. U. UadpopManmoHHbIe TEXHOIOTHH U aHAJIN3 JAHHBIX : yueOHOe mocodue
/ O.M. XKykosckuit .— Tomck : Dnb Konrent, 2014 .— 130 c.

2. UHdopmanOHHbIE TEXHOJIOTUH B YIIPABICHUHN TEXHOJOTHYECKUMU IIPOLIECCAMU [IBETHON
MeTaitypruu : yuebHoe nocodue / b.M. I'operckuii .— Kpacnosipck : Cubupckuii dheaepanbHbIi
yHHuBepcuteT, 2012 .— 148 c.

3. U3romoB, A. A. KoMnbloTepHbIe TEXHOJIOTUH B HayKe U 00pa30BaHuM : yueOHoe nocodue /
A.A. UstomoB ; B.I1. Kouyounckuii .— Tomck : Onb Konrent, 2012 .— 150 c.

4. KopmycoB, M. O. HenunelHplii (QyHKIMOHAIBHBI aHANU3 © MaTeMaTHYECKOe
MOJIEIMPOBaHKE B (PU3HKE : METOJIBI MCCIIeIOBaHUS HEMMHEWHBIX omnepatopoB / M.O. Kopmycos ;
A.T'. CeemnnkoB .— M. : U3garensctBo KPACAH/I, 2011 .— 474 ¢. 9.1.

0) lomoiHuTE IbHAS JINTEPATYypPa
1. A. bpanpon, Y. Kamman MukpocTpykrypa maTepuasioB. MeToabl HUCCIEIOBaHHUS U
koHTpoJis1. M: Texnochepa 2004. 377 c.

2. Topemuk C. C, CkakoB lO.A., Pactopryes JI.H. Pentrenorpaduieckuii u 31eKTpOHHO-
ONTUYECKUH aHanu3. Yued. mocobue ansg By30B. — 4-e u3f. momn. u nepepad. — M.: MUCHUC,
2002. —360 c.

3. YMmanckuii f.C., Ckako FO.A. u ap. Kpucrannorpadus, pentrenorpadus U 371eKTpOHHAS
mukpockonust/ M.: Meramnyprus, 1982, 632 c.

4. EropoBa O. B. Texnmyeckas mukpockomnusi. [Ipaktnka paboTsl ¢ MUKPOCKOIAMH JUIS
TEXHUYCCKHUX IIeNel — 2-¢ u3 ., nepepad . — M. : Texnocdepa, 2007 . — 360 c.

5. Ilanrenees B. I'., EropoBa O. B., KusikoBa E. W. KomnbroTepHas mukpockonus. M:
Texnochepa 2005. 304 c.

6. CanteikoB C. A. Ctepeomerpudeckas metayuiorpadus. M.: Meramryprus. 1970. 375 c.

7. Yepnssckuii K. C. Crepeosiorus B MmetaiioBeeHuu. M.: Meramnyprus. 1977. 279 c.



8. boponkura M.M., Criekrop O. H. PenTrenorpadudecknii anaan3 TeKCTypbl METAUIOB U
cmuaBoB M., «Metamnyprusy», 1981. 272 c.

9. Maremarunueckas Teopus miaHupoBanus sxkcrnepumenta. / [loxn pen. C.M. EpmakoBa. — M.:
Hayxa, 1983.

10. MaremaTtuyeckoe MOEIMPOBAHUE TEXHOJOTHYECKHX MPOLECCOB M METOA OOpaTHBIX
3anad / A.H. Tuxonos, B.Jl. Kansuep, B.b. ['macko. M.: MammuocTtpoenue, 1990. 264 c.

11. Camapckuii A.A. Beenenue B uncineHnbie metoabpl. M.: Hayka, 1982.

12. Teopus u Texnuka teruiodusudeckoro skcrepumenta / [Tox pen. B.K. lykuna. — M.:
Oneproaromusaart, 1985.

13. TuxonoB A.H., Camapckuii A.A. YpaBHeHus maremarudyeckoit pusuku. M.: Hayka, 1972

B) MeToauueckue pa3padoTku
He ncnons3yrorcs.

r) Internet-pecypcsbi:

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepanuu — http://MunoOpHayku.pd/

OdenepanbHas Ciryx0a 1Mo Ha3opy B chepe oOpazoBanus U Hayku — http://obrnadzor.gov.ru/

MunuctepctBo  obpazoBanusi u  Hayku Jlyranckoit Hapogunoit PecnyOmuku —
https://minobr.su

Haponansiii coert Jlyranckoit Haponnoit Peciyonuku — https://nslnr.su

[Mopran denepanbHBIX TOCYJAPCTBEHHBIX O00pa30BaTENBHBIX CTAaHAAPTOB  BBICIIETO
obOpasoBanus — http://fgosvo.ru

Denepanbublii mopran «Poccuiickoe odpa3zoanue» — http://www.edu.ru/

Nudopmanmonnas cuctema «EnuHOe OKHO JocTyna K 00pa3oBaTelIbHBIM pecypcam» —
http://window.edu.ru/

®DenepasbHbIN LIEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB — http://fcior.edu.ru/

Microsoft Word,

Microsoft Excel.

ba3wr nanHbIX, MHOOPMAIIMOHHO-CIIPABOYHBIE M IIOUCKOBBIC CHCTEMBI

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMbI M PeCypChl

DIEeKTPOHHO-OMOIHOTEYHAS cucTema «KoHcynpTanT CTY/ICHTa» -
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0nOmoTeuHas cucrema «StudMed.ru» —https://www.studmed.ru

HNupopmannoHHbIi pecypce 0M01M0TeKH 00pa30BaTeIbHOM OPraHu3alun

Hayunas 6ubnmnorexa nmenu A. H. KonsieBa — http://biblio.dahluniver.ru/

7. MaTepuajJibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

OcBoenue qucuuIuinebl «MaTeMaTH4eckoe MOJEIIMPOBAHUE U COBPEMEHHBIE
npobiieMbl HayK O MaTepuanax M Ipoleccax» NpeanojaraeT HCHOoJIb30BaHUE
aKaIEeMUYECKUX ayJUTOPUM, COOTBETCTBYIOIIMX JIEUCTBYIOLIUMM CAHUTApHBIM U
IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.

IIpouee: pabouee MecTO NpenoAaBaTeNsi, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTynoM B IHTepHeT.


http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su
https://nslnr.su
http://fgosvo.ru
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru

[IporpammHuoe obecrnieyeHue:

DYyHKIMOHAIbHOE
Ha3HavYeHHue

BecmiiaTnoe
NporpaMmmMHoe
odecrneyeHue

Cceplikn

OducHbIif akeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

couriiiifaﬂomaﬂ UBUNTU 19.04 ﬁgg:ijﬁlvlfiﬁg:cﬁz.org/wiki/mumu
Bpayszep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
bpayzep Opera http://www.opera.com

[To4ToBBIIi KITUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

daiis-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/

I'paduueckuit GIMP (GNU Image Ettp f// Ww.glmp -org/ h? o
€aKTop Manipulation Program) tp .//glmp.r}l/V1§Wp age-phup-p age_id=8

p http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuoreiiep VLC http://www.videolan.org/vlc/

8. OueHouyHbIe cpeacTBa MO AUCUHMUILIIMHE

IHacnopt

(oH1a OLIEHOYHBIX CPEICTB MO Y4eOHON TUCHHUILIHHE
«MaTemaTHueckoe MOJICTUPOBAHHUE U COBPEMEHHBIE MTPOOIEMbI HAyK O MaTepuaiax
Y IIPOLIECCAX»

[lepeuens KOMIIETEHIIUHN (TIEMEHTOB KOMITETEHITHH ), (HOPMUPYEMBIX
B PE3yJIbTATE OCBOCHHMSI YICOHOM TUCITUIIMHBI (MOIYIIS) WM IPAKTUKU

No Kon DopmyIUpOBKa HNuaukaropsl Kontponupyemsie Oranbl
/Tl | KOHTPO | KOHTPOIUPYEMOM JTOCTHKEHUI TEeMbI y4eOHOM dbopmMupo
aupye KOMIETCHIINH KOMITCTCHITHH JTUCIUILTAHBL, BaHUs
MOH . MIPAaKTHKHU (cemectp
(o peanuzyemoit
KOMIIET U3Y4YEeHH
JTUCITUTLIINHE)
CHITUH s
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

OIIK-5 | Cnocoben OIIK-5.1. Anammsupyer [Tema 1. Benenue B
OLICHUBATH PE3yIbTATHI HAYYHO- |[TUCITUILTAHY
pE3yNbTaThI TEXHUYECKHUX pa3paboTok, MaTtemaTnueckoe
HAYYHO- HAYYHBIX UCCIICIOBAaHUA  MOJEIMPOBAaHUE U
TEXHUYECKUX OIIK-5.2. TIlpoekTtupyer COBpEeMEHHBIE
pa3paboToK, MHHOBAI[MOHHBIC npoOJeMbl HayK o
HayYHBIX TEXHOJIOTHYECKHE MaTepuaiax u
WCCIIC/IOBAaHUM U | IPOLECCHl TOJYYCHHUS U [IPOIECCcax»
00OCHOBBIBATh 0o0paboTku coBpeMeHHbIX [[ema 2.  Drambl
COOCTBEHHBIN MaTepHaJioB Ui | pa3paboTKu
BEIOOD, JIOCTHXKEHHUsI TpeOyeMoro | MareMaTu4ecKoi
CHCTEMATH3Hpysd M | KOMIUIEKCA  CBOWCTB  C | MOJIEIH.
000011as yuéToM  DKOJIOrMYecKux, [[ema 3.
JOCTHKCHHSI B | DKOHOMHYECKHUX, U JPYrux | MexaHudeckue
obnactu (hakTOopOB MOJICITH
MaTepHaIOBEICHUS METATNIECKIX
u TEXHOJIOTHH Tem
MaTepHaJoB,

CMEKHBIX
obmacTsax

TIK-7. | Cnocoben [IK-7.1. Beioupaer merox | Tema 4.

BBIOMPAaTh  METOJl | HAYYHOTO HccienoBanus, | [Iporno3upoBanue
HAy4YHOTO UCXOAs H3 KOHKPETHBIX | CBOHCTB
MCCIICIOBAHMS, 3aa4,  OPraHM30BBIBACT | METAJUIMYECKHUX
UCXOs U3 | eM0  OCYIIECTBICHHE H | MaTepHalIOB
KOHKPETHBIX aHanusupyer pesynbTarsl | Tema 5. Uerbipe
3ajad, c UCIIOJIb30BAaHUEM | OCHOBHBIX
OpPraHHU30BHIBATH COBPEMEHHBIX  METOJIOB | MEXaHHM3Ma
ero o0paboTku TaHHBIX, | YIPOUHEHHUS
OCYyIIECTBIIEHHE U | OQOPMIISIET  TOJIyYEHHBIE | METAITMYECKUX
aHaJIM3UPOBATh pE3yNbTaThI B BUJIE | MAaTEpHUAJIOB.
pe3yIbTaThl c | oruéra, HayyHoi | Tema 6.
HCIIOJIb30BaHUEM myOJIuKanuy, noknana, | CoBpeMeHHbIe
COBPEMEHHBIX TOTOBUT (moxx | mpoOIEMBI HAYKHU O
METOJIOB PYKOBOJICTBOM) MaTepuanax
00paboTkn JTOKYMEHTBI K

TAHHBIX, MaTEHTOBAHUIO,

oopmisTH oopmiennto HOy-xay.

MOJTy4YeHHBIE

pe3yJbTaThl B BUJE

oTuéra, Hay4dyHOH

myOIMKaIuy,

JOKJIaJja, TOTOBUTH

(o

PYKOBOJICTBOM)

JTIOKYMEHTBI K

MaTEHTOBAHUIO,

oopMIIEHHIO HOY-
Xay.
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IToka3aTenn n KPpHUTEPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHHE IIKAJI

OlICHUBAaHUA
Ne Kon WNHnukatopsl Ilepeuenn Kontpomupyemeie| HaumeHnos
/Tl | KOHTPOJI JOCTHXKEHUI MJIaHUPYEMBIX TEMBbI yueOHOM aHue
upyemon KOMITETCHITIHT pe3ynbTaTOB TV CIUATITUHBI OIICHOYHO
KOMIIETE (o peanuzyemont ro
30005051 JUCIUILINHE) cpencTBa
1 OIIK-5 | OIIK-5.1. 3HaTB: pe3ynbTaThl (Tema 1. BBenenue |3amanus no
AHanu3upyet HAayYHO-TEXHUYECKUX [B JUCIUIUIUHY MPaKTUYECK
pe3ynbTaThl  HAy4YHO- | pa3paboTok, Hay4yHbIX MaTemMaTH4eckoe | UM
TEXHUYECKUX MCCIICIOBAHUI MOJICIMPOBAHUE U | 3aHATHUSIM,
pa3paboTOK, Hay4yHBIX | yueOHOM 3amadeit COBPEMEHHBIE mud.3a4er
UCCIIE0BAHUI YMers: po0JIEMbI HayK O
OIIK-5.2. [IpoekTupyeT | aHaInu3upOBaAThH MaTepualiax u
WHHOBAIIMOHHBIE pe3ysbTaThl HAY4YHO- [IpOLEccax»
TEXHOJIOTHYECKHE TEXHUYECKUX Tema 2. DTansl
IPOIIECCHI TOMYYCHUS U | pa3paboTOK, HAay4YHBIX | pa3pabOTKH
00paboOTKH COBPEMEHHBIX MCCIIETOBaHUI MaTeMaTHU4eCKOu
MaTepuasioB JIs Bnagers: HaBbIKaMH | MOJEINH.
TOCTHKEHUS TpeOyeMOro MHHOBAI[MOHHBIX Tema 3.
KOMIUIEKCA CBOMCTB C TEXHOJIOTUYECKUX Mexanunueckue
Y4E€TOM 3KOJIOTUYECKHUX, | IPOLECCOB MOJYUYECHUS | MOAEIIN
SKOHOMHUYECKHUX, U u 00pabOTKH | METAIITUIYCSCKHIX
Ipyrux GpakTopoB COBPEMEHHBIX Ten
MaTepuasoB JUIs
JOCTHKEHUS
TpeOyemoro
KOMILJIEKCa CBOMCTB C
y4ETOM
3KOJIOTUYECKHX,
YKOHOMUYECKHUX, U
U Ipyrux pakTopos
2 [K-7. | IK-7.1. Bribupaer | 3HaTh: meton | Tema 4. 3aaHus 1o
METOJ Hay4yHOI'O | HAYYHOT'O [IporHo3upoBaHu | MPAKTUYECK
UCCJIEIOBAHMSI, HCXOJS | UCCIIEOBAHMS, € CBOICTB UM
13 KOHKPETHBIX 3a/]ad, | UCXOAs 13 | METANIMYECKUX 3aHATUSAM,
OpPraHU30BBIBAET  €r0 | KOHKPETHBIX 3a]1a4 MaTepUajoB nud.3aueT
OCYILIECTBJICHUE U | YMETE: Tema 5. YeTnipe
aHAJIU3UPYET OpraHU30BbHIBAT, OCHOBHBIX
pe3yNbTaThl C | OCYILLECTBIIATH U | MEXaHU3Ma
UCIIOJIb30BaHUEM aHaJIN3UPOBATH YIPOUYHEHUS
COBPEMEHHBIX METOJOB | PE3YJIbTAaThl C | METAJUIMYECKUX
00paboTkH JAaHHBIX, | UCIIOJIb30BAHUEM MaTepUasoB.
odopmiisieT COBPEMEHHBIX Tema 6.
IIOJIy4ECHHBIE MeTooB  00paboTku | CoBpeMeHHbIE
pe3ynbTaThl B BHJE | JaHHBIX, OGOPMIIATH | IPOOIEMbI HAYKU
oTuéra, Hay4yHOU | MOJIydYeHHbIE 0 MaTepuaax
nyOnuKanuy, OKJIajaa, | pe3yabTaTbl B BUJC
TOTOBUT (mox | oTuéra,
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PYKOBOJICTBOM) Bnamers: HaBbIKaMu
JOKYMEHTBI K | aHaJIM3a pe3yJabTaToB
NaTEeHTOBAHUIO, C  HCIOJb30BaHUEM
oopmIeHHIO HOY-Xay. | COBPEMEHHBIX
METO/IOB  00pabOTKH
JNaHHBIX, O(hOopMIIIET
MOJTy4YeHHBIE
pe3yapTaThl B BUJE
oTuéra, Hay4HOU
nyOIMKanu,
JIOKJIaja, TOTOBUT
(Mo  pPYKOBOJICTBOM)
JTIOKYMEHTBI K
NaTeHTOBAHUIO,
OoQOpMIICHHIO  HOY-
Xay, peleH3uin

OueHouyHble cpeACcTBA 1A IPOMEKYTOYHOM ATTeCTALNH
(anddepeHuupoBaHHbIM 324€T)

Bonpocsl k 1uddepeHuMpoBaHHOMY 3a4€TY:

1 Dramnbl pa3paboTKu MaTEMaTHUYECKON MOJIEIIH.

2. ITocTanoBKa 3a1a4 MaTeMaTHYECKOTO0 MOIEIINPOBAHHS.

3. BeruncnuTenbHbIN U HATYPHBIA SKCIIEPUMEHTBI.

4. ®opmMUpOBaHUE TEXHUYECKOTO 3aJaHMUS.

5. ITouck 3¢ (peKTUBHBIX METOJOB PEILIECHUS.

6. TectupoBanue 3(h)(PeKTUBHBIX AITOPUTMOB U IIPOrpaMM. 7.

7.MeTtoasl KOPPEKTUPOBKM MAaTEMAaTUYECKON MOJIEIIH.

8. IIpocrelimme MEXaHUYECKUE MOJIETN METAIUNINYECKUX TEIL.

9. Moaens Makcgena.

10.Moxens KenbBuna-doirra.

11. KomOuHMpOBaHHBIE MOJEIM: THapalieIbHOE COEIUHEHUE MOJIEIH
Makcgema u KensBuna-®onurra.

12. KoMOWHHUpOBaHHBIE MOJIETH: IOCIIECIOBATEILHOE COCIUHECHUE MOCIH
Makcgema u KensBuna-®onurra.

13.MHOTr03JIEMEHTHBIC MEXaHNYECKUE MOJIECIN METAJUTNYSCKHUX TEIL.

14.Teopus ynpyroro nocineneructsus bonsnmana.

15. IIporno3upoBaHue MOJYJIsI yIIPYTOCTH.

16. IIporuo3upoBanue mIaCTUYECKON nedopMalii KOMIIO3UTOB.

17.I1poruo3zupoBanue GU3NKO-MEXAHUUECKHE CBOMCTBA MAaTEPHAIIOB.

18. IIporao3supoBaHue MPOYHOCTH.

19. TemniepaTypHasi 3aBUCUMOCTb YIIPOUHEHHS.

20. YeTblpe OCHOBHBIX MEXaHMU3Ma YIIPOUYHEHHS METAJUIMYECKUX MAaTEpUAIIOB.

21. CoBpeMeHHbIE TPOOIEMBI HAYKHU O MaTepHraiax
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Kputepun u mkana olieHUBaHUs MO OLIEHOYHOMY CPEJCTBY —

«audbepeHIIMPOBaHHbBIN 3a4ET

IIIxasna orieHUBaHUS
(uHTEpBAJ OAJITIOB)

Kpurepuii onenuBanus

OTIN4YHO (5)

CryneHT ri1y0OKO M B TIOJNHOM OO0BEME BIaAeeT MNPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPIBIBAIOIIE W JIOTUYHO €r0 M3J1aracT B
YCTHOW WJIM MUCBMEHHOM (opme. [Ipu 3TOM 3HAET peKOMEHIO0BAaHHYIO
JUTEPATypy, NPOSBISAET TBOPUYECKUI MOAXOI B OTBETAX HA BOIPOCHI U
NpaBUWIBHO OOOCHOBBIBACT NPHUHATHIC PEIICHHUS, XOPOLIO BIAJEeT
YMEHMSIMHU U HaBBIKAMU IIPU BBIIIOJHEHUH TPAKTUYECKHUX 33/]a4.

xoporto (4)

CryneHT 3HaeT NporpaMMHbIN MaTepual, IPaMOTHO U 110 CYyTH U3J1araeT
€ro B YCTHOH WJIM NUCBbMEHHOW (opme, JOIycKas HEe3HAYUTEIbHbIE
HETOYHOCTH B  YTBEPXKICHUAX, TPAKTOBKAxX, OIPEICICHUAX U
KaTeropusix WIM HE3HAYUTelIbHOE KoJMdecTBO owmuook. [Ipu sTom
BJIaJie€T HEOOXONMMBIMH YMEHHSIMU M HABBIKAMU TIPU BBITIOJTHEHUH
IIPaKTUYECKUX 3a]1a4.

YIOBJIETBOPUTENBHO (3)

CTyneHT 3HaeT TOJIbKO OCHOBHOW IIPOrpaMMHBIN MaTepual,
JIOITyCKAaeT HETOYHOCTHU, HEZJOCTATOUHO YETKHE (POPMYITUPOBKH,
HETIOCJIEZI0BATEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM MIIH
nucbMeHHoU ¢opme. [Ipu 3TOM HEOCTATOUHO BIIAAEET YMEHUSAMU U
HaBbIKaMU MPHU BBINOJIHEHUH ITpaKTUUeCKUX 3a1ad. Jlomyckaet 10 30%
OLIMOOK B M3JIaraeMbIX OTBETaX.

HEYJOBJIETBOPUTEIHHO (2)

CTyneHT He 3HaeT 3HaYUTEIbHOW YacTH MporpaMMHOro marepuana. [pu
9TOM JIOIyCKaeT HpPUHLUMNHAIbHBIE OIIMOKM B JOKa3aTelbCTBaX, B
TPAKTOBKE MOHATUHN U KaTErOPUH, IPOSIBILIET HU3KYIO KYJIbTYPY 3HAHUU,
HE BJIAJCET OCHOBHBIMH YMEHMSMM M HAaBBIKAMU IIPU BBIIIOJHEHUHU
npakTHueckux 3agad. CTyIeHT OTKas3blBaeTcs OT OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI
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