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YHUKanbHbI MPOrpaMMHbIA KIKOY:

faspa thas b FLOEI0 Te B AFpYH 011p0BO AHbLIVI TPAHCIOPT YIrAeB0A0p0408"

nporpaMMa nNoaroToBKM "Marucrp"

Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

Uenbio n3yvyeHnss OUCUUMNINHLI SABNSIETCA (DOPMUPOBAHME Yy CTyAeHTa 3HaHWA, YMeHUA u
HaBbIKOB AJ151 BbIMOJIHEHUS CAMOCTOSITE/NbHbIX HaYYHbIX MCCNeAOBaHUN B HedTerasoBol oTpacau,
HamnpaBieHHbIX Ha peLleHne cneayrLwmx TUMoBbIX 3a4ay:

nocTtpoeHme MmatTeMaTun4eCcKnx Moaenen o6beKTOB U” npoueccos;

BbIOOp MeToda MX uccnenoBaHus 1 pa3paboTka anropMTMa ero peanamsauunm;

MoaesimpoBaHme 06beKTOB U npoueccoB C Uenblo aHaJIn3a N oNTUMMN3aunn NX NapaMeTpoB,

- pa3paboTka NMporpaMmmbl dKCNEPUMEHTaJIbHbIX UCC/eA0BaHUN, ee peann3auns, BKAKOYas
BbIOOp TEXHMYECKUX CpencTs u 06paboTKy pe3ysbTaToB;

- COCTaBeHune 0630pOB N OTHETOB MO pe3yJibTaTaM NpPoBOANMbIX nccnenoBaHun.

33024 Hay4YUTb CTYEHTOB:

-NPUMEHEHUIO Pa3/INYHbIX CNOCOB0B NCMOJIb30BaHMS MOJlyYeHHOW UHGpOoPMaLMnM - OT NPOCTOro
JIOTMYECKOro aHasin3a [0 COCTaBJIEHUS CJIOXKHbIX MaTeMaTU4yeckux moaenen u paspaboTku
MaTEMaTMYeCKOoro anmnapaTa Ux uccaenoBaHuns;

-CaMOCTOSATENIbHOWN Hay4 HO-UCCIe0BaTENbCKON AeATeNIbHOCTH

OCHOBHbIe DJIOKM U TeMbl AUCLUMNJINHDI

Paspen AucuUUNJINHLbI
Tema 1.1 CogepxxaHue, Lenn n 3a-gadv AUCUnnanHel. Ee posb 1 MecTo B MOAFOTOB-KE UHXeHepa-
1nccnenoBaTesnis, UHXeHepa-npoeKTUPOBLLMKa
Tema 1.2 MeTofon0rna Hay4Horo no3HaHus 1 TBopyYecTBa. Hay4Hoe no3HaHMe Kak npouecc nepexona
OT HEe3HaHUA K 3HaHMUIo.
Tema 1.3 MeToAbl SMMUPUYECKNX U TEOPETMYHECKMX UCCeno-BaHun. Knaccupukauma MeTonos
nccnenoBaHus (Hay4yHoro no3HaHWs) rno WnpoTe oxBaTa obnacTen 3HaHUN
Tema 2.1 OpraHusaums 1 3Tanbl Hay4YHbIX nCcienoBaHNn Beibop HanpaBieHWs Hay4YHOro
nccaenoBaHus
Tema 2.2. 3aKOHbl pacnpegesieHns cjly4arHbiX BeJNYnH
Tema 2.3 TeopeTuyeckue nccneno-saHusa. AHaanTU4ecKoe pelleHve 3agayum aHanumsa. NMoHaTtue
npsMon 3aga4n
Tema 2.4 OgHO- N MHOrOMEpHbIe 3a4a4un. MeToabl YANC/IEH-HOMO pelleHnsa 3a4a4y cMHTesa 1
onTuMmnsaunm
Tema 3.1 MoaenvnpoBaHue punsnye-ckux 06bEKTOB 1 Npouec-coB Obume NPUHLNMLI MOAEINPOBAHMNS
Tema 3.2 DKcnepuMeHTallbHble NC-crefoBaHns n obpaboTka nx pesynbTaToB Knaccugukaums skcne-
PUMEHTasIbHbIX NCCIe40BaHMN
Tema 3.3 lNMpumep Hay4YHO-UCCIef0BaTENbLCKON pabo-Thi
[MpoMexxyTo4yHaa aTTecTaums

MecTo aucumniinHbl B CTpyKType OIl

OucunmnnnHa «Metoabl un cpeacTBa 3KCNnepnMMeHTallbHbIX nccnenoBaHumn pr6OI'IpOBO)J,HbIX
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CUCTEeM» yYacTBYeT B mpolecce (hOpMUPOBaAHUA CleumranncTa gaHHoro npoduns n cnocobcTeyeT
opMunpoBaHuio PyHAaMeHTabHbIX U NPUKIAOHbIX 3HAaHUNA. M3yyeHne Hanbonee CyLleCTBEHHbIX
pa3fenioB Kypca ABASIETCA COCTaBJSOWEN YacTbl e4MHOro Mnpouecca M3yyYeHus BcexX y4ebHbIX
ONCLUTIINH.

Ona wn3yyvyeHma KkKypca «MeTogbl W CpeacTBa 3JKCMEPUMEHTasIbHbIX UCCAeA0BaHWM
TPpybOMpPoOBOAHbLIX CUCTEM» MarncTEPCKON NPOrpaMmbl TPebyloTCA 3HAHUSA TakKMX AUCUUMIMH, KakK
«MaTemaTuka», «MHpopMaTUKa», «®nusunka», «XUMnsa», NoJyvYeHHbIe Ha NEepPBO CTYMEHWN BbICLLIErO
obpasoBaHus.

3HaHWSA, MNONy4YeHHble MPU U3y4YeHUU Kypca «MeTodbl U CpeAcTBa 3KCNepMMeHTasbHbIX
nccnenoBaHnn TpyboNpPoBOAHLIX CACTEM», TPebylTca ANs yCnewHoro oBJafeHUs OUCLUMNINH
y4yebHOro nsaHa, B TOM 4ucie y4ebHyio 1 Npon3BOACTBEHHYIO MPAKTUKY, a TakXe AJ15 BbIMNOJHEHUSA

BbIMYCKHON Marncrtepckom paboThbl.

B pe3ynbTaTeé N3ydYyeHna oUuCumnJinHbl 6aKanaBp AOJI)KeH obnapaTtb
ceayouwmMmmm KoMmnetTeHumamnm:

BblpabaTblBaTb CTpaTErno 4ENCTBUN

YK-1: CnocobeH oCyLLeCcTBAATbL KPUTUYECKNIA aHaNn3 npobsieMHbIX CUTyauuid Ha OCHOBE CUCTEMHOMO NOAX0Aa,

YK-1.1 AHanusupyeT 3agavy, Bbiaensas ee 6asoBble cocTaBasAoLMe, OoCcyLllecTBNAET EKOMNO3ULUMIO 3aaa4m

nornyeckne opMbl 1 npoLeaypsbl,
cnocobcTByoWme pedaekcum no
rnoBoAy CO6CTBEHHOW U MbICANTESIbHON
0eAaTeNbHOCTHN

apryMeHTMpoBaHHO (POPMMPOBaTh
COBCTBEHHOE CYXXAEHUE N OLLEHKY
WHpopmMaunn

HaBblKaMn COMOCTaBNIEHUSA Pa3HbIX
NCTOYHUKOB MH(OPMaLIUK C Liesbio
BbISIBJIEHUA MX MPOTUBOPEYNIA N NONCKA
[OCTOBEPHbIX CY)XAEHWUN

BblpabaTbiBaTb CTPaTErno 4eNCTBUN

YK-1: CnocobeH oCyLLecTBASATb KPUTUHECKNIA aHan3 NpobeMHbIX CMTyaunin Ha OCHOBE CUCTEMHOMO NMOAX0Aa,

YK-1.2 HaxoauT u KpUTUHECKU aHanusupyeT nHpopMmaumio, Heobxoaumyio

ANA peweHus NnoOCTaBJIEHHOW 3apma4m

0COBEHHOCTN CUCTEMHOIO ”
KPUTUYECKOrO MbILLNEHUS 1
OEeMOHCTPUPOBAaTb NOTOBHOCTb K HEMY;
norun4yeckune hopMbl U npouenypsl,
[eMOHCTPMPOBaThb CMNOCOBHOCTb K
pednekcum no nosony CO6CTBEHHON U
MbICJIUTEJIbHOWN neaTenbHOCTU

aHaNM3npoBaTb NCTOYHUKM
WHOPMaLIMM C TOYKN 3pEHNs
BPEMEHHbIX 1 NMPOCTPAHCTBEHHbIX
YC/I0BUIA X BO3HUKHOBEHUS

HaBblKaMW ornpegeneHna npakTnyecknx
nocneacTBUN N3N0XKEHHOIO peweHna
3agayqn

BblpabaTbiBaTb CTPaTErnto 4ENCTBUN

YK-1: CnocobeH OCyLLeCTBNATb KpVITVI‘-IECKVIVI aHanuns I'Ip06)'IEMHbIX CVITyaLI,VIVI Ha OCHOBE CUCTEMHOro noaxona,

YK-1.3 PaccMmaTpuBaeT BO3MOXXHbI€ BapuaHTbl peLleHUs 3a4a4u, oueHuBas

UX BOCTOMHCTBA U HEOOCTAaTKHU

nornyeckme popMbl U NpoLesypsl,
cnocobcTByOLWME pediekCcun no
rnosoAy CO6CTBEHHOWM U MbICINTESIbHON
0eATenbHOCTN

apryMeHTMpoBaHHO (hopMnpoBaTh
COBCTBEHHOE CY>XXAEHUNE N OLIEHKY
nHpopmaumun

HaBblKaMK ornpeaenieHns NPakTUYeCcKnx
NnocneacTBUIA N3/I0XKEHHOTO peLLeHuns
3aga4u

BblpabaTbiBaTb CTPaTErno 4ENCTBUN

YK-1: CnocobeH oCyLLeCcTBAATb KPUTUYECKNIA aHaNN3 NpobJIeMHbIX CUTyauuid Ha OCHOBE CUCTEMHOMO NOAX0Aa,

YK-1.4 FTpaMOTHO, IOrM4HO, apryMeHTUPOBaHHO (PpOopMUpPYeT COOCTBEHHbIE CY)XKAEHUSA U OueHKU. OTnuyaer
¢haKTbl OT MHEHMW, MHTEPNPETaLUNA, OLLEHOK U T.A4,. B PAaCCY>XXAEHUAX APYIMX YYaCTHUKOB OEATEJIbHOCTHU

OCHOBHble TEPMUHbI U 6asoBble
3/1eMeHTbl, MeToAbl NCCNefOoBaHUN B
cncrteme couynanbHoO-ryMmaHMTapHOM
3HaHNA

KPUTUYECKN OLeHMBaTb MHMOpMaLmio,
He3aBMCUMO OT UCTOYHMKA,
CaMOoCTOATENbHO NpuobpeTaTh U
cncreMaTn3npoBaThb 3HaHUA,
ApPryMeHTNPOBaHHO OTCTanBaTb CBOIO
TOYKY 3peHunsa

KOHKpeTHOM MmeTohosiornen n 6a3osbiMmn
MeToAaMU COLManbHO-ryMaHNUTapHbIX
OUCLUMMINH, MO3BONSIOWMMN
OCYLLECTBJISATh pPeLleHne LUIMPOKOro
Knacca ¢ 3ajay Hay4Ho-
nccnenoBaTesIbCKOro U NpuUKIagHoro
XapakTepa

YK-6: CriocobeH onpenenaTs U peann3oBbiBaTb NPUOPUTETHI COBCTBEHHON AEATENLHOCTY U CNOCobLI ee
COBEpLUEHCTBOBAHWSA Ha OCHOBE CaMOOLIEHKM

HOBbIX 3HAHUW U HaBbIKOB

YK-6.4 leMOHCTpUpYeT UHTepec K y4yebe u ucnonb3syer npenocrassiieMbie BO3MOXKHOCTU ANA npuobpeTeHus

OCHOBbI MJIAHNPOBAHMS
npogecCcnoHasbHOM TpaekTopun ¢
y4eToM o0cobeHHOCTEeN Kak
npodecCnoHasbHON, Tak U ApYyrux
BUIOB AEATENbHOCTW U TpeboBaHMn
pblHKa TpyAa

- NJIaHNPOBaTb CaMOCTOATEJIbHYIO
neAaATeNIbHOCTb B pelleHnn
I'IpOCbeCCVIOHaJ'IbeIX 3adad;- HaxoouTb
N TBOPYECKN UCMOJ1Ib30BaTb MMeLWmnncs
OonbIT B COOTBETCTBUUN C 3a4av4aMin
CcaMopa3BnTuAa

HaBbIKAMU BbISIBJIEHNS CTVMYJIOB /1S
CcaMopasBuUTUA

ONK-4: CnocobeH HaxoanTb 1 NepepabaTbiBaTb MHOpMaLMio, TpebyeMyto ANa NPUHATUSA PELLUEHNA B HAaYy4YHbIX
NCCNef0BaHUAX U B MPAKTUYECKON TEXHUYECKOWN AesiTeIbHOCTY

OMNK-4.1 leMOHCTpUpPYyeT YMeHUe CaMOCTOATEesIbHO UCKaTb, aHaJIM3MpoBaTb U oTOMpaTh Heobxoaumyio
uHcpopMaLuIo, OpraHu3oBbiBaTb, Npeobpa3oBbiBaTb, COXPaHATb U NepepaBaThb ee

meToabl 06paboTkn pe3ynbLTaToB
Hay4YHO-uccnenoBaTebCKON,
MPaKTUYEeCKON N TEXHMNYECKON

CaMOCTOATE/IbHO UCKaTb,
aHanM3npoBaTb 1 0T6MpaTb
HeobxoAnMYO MHopMaLULo,
OpraHn3oBbIBaTh, Npeobpa3oBbIBaTh,

HaBbIKaMW OrnpeesieHNs1 OCHOBHbIX
HanpaBneHUn pas3BUTUA
WHHOBALMOHHbIX TEXHOJIOTNIA B
HedTerasoBom oTpacan
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060pynoBaHuUe, NPUBOPLI M MaTepuabl | COXPaHATb U NepefaBaTh ee

OMNK-4: CnocobeH HaxoanTb 1 nepepabaTbiBaTb MHOpMaLMio, TpebyeMyto AN NPUHATUSA PELLUEHNA B HAaYy4YHbIX
NCCNefoBaHUAX U B MPAKTUYECKON TEXHUYECKOWN AesiTeNIbHOCTH

OlNK-4.2 ObpabaTbiBaeT pe3ynbTaTbl HAYYHO-UCC/IeA0BaTEeJ/IbCKOWU, NPAaKTU4EeCKON TEXHUYECKON AeATeNbHOCTH,
ucnosib3ys uMmelLwieecs obopynosaHue, npubopbl U MaTepuabl

meToabl 06paboTkn pe3ynbLTaToB
Hay4YHO-UCCNenoBaTeNbCKON,
MPaKTUYeCKON N TEXHNYECKON
[esATeNbHOCTY, NCMOJb3YS nMetoLLLeecs
obopynosaHue, Npubopbl 1 MaTeEpPUabl

CaMOCTOATE/IbHO UCKaTb,
aHanM3npoBaTh 1 oTOUpPaThL
HeobxoAnMyo MHopMaLULo,
OpraHn3oBbIBaTh, Npeobpa3oBLIBaTh,
COXPaHATb 1 NepenaBaTh ee

HaBbIKaMU onpeaesieHnst OCHOBHbIX
HanpaBneHWi pasBUTUs
VNHHOBALIMOHHbIX TEXHOOM I B
HedTerasosol oTpacam

ONK-4: CnocobeH HaxoanTb 1 NepepabaTbiBaTb NHOpMaLMio, TpebyeMyto AN NPUHATUSA PELLUEHNA B HAaYy4YHbIX
NCCNef0BaHUAX U B MPAKTUYECKON TEXHUYECKOWN AesiTeNIbHOCTH

OnkK-4.3 Onpen,emleT OCHOBHbI€ HanpaBJieHUA pa3BUTUA UHHOBALMUOHHbIX TEXHOJIOTUWA B Hed)TerasoBoﬁ oTpacium

meToabl 06paboTkn pe3ynbLTaToB
Hay4HO-UccnenoBaTesIbCKON,
MPaKTUYeCKOM N TEXHNYECKON
0eATeNbHOCTU, NCMOJb3YS UMetLLLeecs
obopypnoBaHue, Nnpubopbl N MaTepuabl

CaMOCTOATENbHO UCKaTb,
aHanm3npoBaTb M 0TOBMpPaTL
HeobxoaAnMy NHGOPMaLMo,
OpraHn30BbLIBaTb, Npeobpa3oBbIBaTH,
COXPaHATb U NepefaBaTh ee

HaBblKaMu ornpegeneHmsa OCHOBHbIX
HanpaBneHWin pa3BuTus
NMHHOBALUMOHHbIX TEexXHOJIornn B
HedTerasoBom oTpacain

ONK-5: CrnocobeH oueHMBaTh pe3ysibTaTbl HAYYHO-TEXHNYECKNX Pa3paboToK, Hay4HbIX nccnenoBaHuin n 060CHOBLIBATb
cobCTBEHHbIN BbIGOP, cucTteMaTusnpys n 0606uias 4OCTMXKEHUSA B HE(TEra3oBon OTPaCan N CMeXHbIX 061acTsax

KOHKPE€THbIM YyCJZIOBUAM

ONK-5.3 NHTepnpeTupyeT pe3ysbTaTbl 1aboOpaTOPHLIX U TEXHOOINMYECKUX UCCeA0BaHNNA NPUMEHUTENLHO K

MeTO/bl OLIeHKM HeobXoaMMoCTH
KOPPEKTUPOBKYM UAN YCTPAHEHUS
TPaAVLUMOHHbIX MOAX040B Npu
NPOEKTUPOBAHUN TEXHONOMMYECKNX
npoLeccos

[aBaTb OLEHKY HeobxoanMocTun
KOPPEKTUPOBKM NN YCTPaHEHUS
TPaAMLMOHHbIX NOAX0A0B Mpwu
MPOEKTUPOBAHUMN TEXHOJIOMNYECKUX
npoL.eccoB

HaBbIKaMU COBEPLLUEHCTBOBAHMS
OTAEJIbHbIX Y3J10B TPAaAULMOHHOIO
obopynoBaHus, B T.4. nabopaTopHoOro
(no cobCcTBEHHOW MHULMATMBE NN
3aflaHuIo nNpenogasaTens)

OucunnnmnHa "MeToabl U CpeaCcTBa IKCNEPUMEHTANbHbLIX UCCeJ0BaHUN TpybonpoBoaHbIX cucTem"

n3yyaeTcsa NocpencTBOM JIeKL M, BCe pa3fe bl MPporpaMMbl 3aKPEmnIfTCA MPpakTU4ecknumu,
nabopaTopHbIMY 3aHATUSAMMN, BbINMOJIHEHNEM KOHTPOJIbHbIX paboT, camocToATenbHON paboThl Hag
y4ebHOM 1N Hay4YHO-TEXHMUYECKOW INTEPaTYPON N 3aBEpLUIAETCH dIK3aMEHOM.

OOLwWwan TPYy[O0EMKOCTb AUCLUIIIUHBI CoCcTaBnseT 180 4aca, 5 3a4eTHble edeHuLbI.

Bua NnpoMe)XyTO4HOM aTTecTaluum: DK3aMeH.

Pa3paboTyumk:
3aB. Kahegpon:

3aB. BbiNyCKawLlen kadenpon:

MopnucaHo npocton 3 20.02.2023

Moanucano npocton 3M 20.02.2023

MognucaHo npocton 3IM 20.02.2023

Koxy>xeBa Pnmma BaTbipbreBHa
MepeTykoB MypaT AngamMmmpoBuny

MepeTykos MypaT AiiiaMmnpoBmy
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