IMacnopT 1 nporpamma GpopMupoOBaHUA KOMIIETCHIIUA

Hanpasnenue 44.04.01 «Ilenarornyeckoe oOpazoBaHHe»
Marucrepckas nporpamma «®duznyeckoe 00pazoBaHHE»

1. [TacmopT KOMIIETEHUMH
1.1. ®opmyanpoBKa KOMIIETEHIMHU

BrITTyCKHUK, OCBOUBIIIHNI OCHOBHYIO TPO(ECCHOHATLHYIO 00pPa30BaTEeNbHYIO MPOTpaMMy, JTOJDKEH
00Ja1aTh KOMIETCHIIMEH:

TOTOBHOCTBIO HUCIIOJIB30BATh HHAUWBHUAYAJIbHBIC KPCATHUBHLIC CIIOCOOHOCTHU JUIS
CaMOCTOATCIIBbHOI'O PEIICHU NUCCICAOBATCIIBCKUX 3a1a4

ITK-6

1.2. MecTo KOMIIETEeHIHH B COBOKYITHOM OKHIaeMOM pe3yJibTaTe 00y4eHHus:

Komnerennust oTHocuTCs K 070Ky Npo(hecCHOHAIbHBIX KOMIIETEHIIMI U sIBIseTCS 0053aTeIbHOM [UIs
BCEX BBIITYCKHUKOB B COOTBETCTBUM ¢ TpeboBanusimu OITOII.

BI/III ACATCIIBHOCTH, HA KOTOPYIO OpUCHTHUPOBAHA KOMIICTCHIMA: HAYYHO-UCCJIICA0BATCIIbCKAA
JACATCIIbHOCTBD.

1.3. CtpykTypa KoMneTeHIIUH
CrpyKTypa KOMIOETEHIIMU B TEPMUHAX «3HATBY, «YMETbY, «BJIAZICTh»

3Hamo
— COJIep’KaHUE OCHOBHBIX (PM3NYECKUX TEOPUH U COBPEMEHHBIE HANIPABICHUS (PU3UUECKUX
HCCIIeIOBAHUIM;

— OCHOBHBI€ MTOJIXO0/IbI K U3YUEHHUIO HEJIMHEHHBIX CUCTEM - MPUOJIMKEHHBIE KOJIMYECTBEHHBIE METO/IbI
(Marnoro nmapamerpa, JInHeapu3aluu, yCpeIHEeHHs) 1 METO/Ibl YMCICHHOTO MOJICIMPOBAHUS;

— Ka4eCTBEHHbIE METObI (K1accu(uKau 0COObIX TOUEK, METObI (Pa30BbIX MOPTPETOB, METObI
TEOPHH KaTacTpod) U METOIbI KOMITBIOTEPHOTI'O MOAETHPOBAHUS OTKPBITBIX CUCTEM U ONUCAHUS
CUCTEM C JUHAMHUYECKHUM XaoCOM, CLIEHApUH MEPeX0/1a K Xaocy;

— 0COOEHHOCTH MO/JICIMPOBAHMS HEJTMHEHHBIX BOJIH M MPOLIECCOB CAMOOPTraHU3aIlH B
€CTECTBEHHOHAYUYHBIX CUCTEMAX;

— MpoLEAYpbI pa3paboTKU METOAOIOIMYECKOr0 anmnapara ucciaeloBaHus, TpeOoBaHus K
METOJI0JIOTUYECKOMY almnapary UCCiae0BaHus;

— CIIOCOOBI MPEICTaBIECHUS Pe3yIbTaTOB aHaIM3a JIUTepaTyphl 10 MPodJIeMe UCCIIEJOBaHUS B IEPBOH
TJIaB€ MarkucTepCcKoil IuccepTaluu;

— CIIOCOOBI MPEICTaBIECHUS PE3yIbTaTOB KCIIEPUMEHTA BO BTOPOH IJ1aBe MaruCTepCKOM JuccepTanuy;
— TpeOOoBaHHUsI K JI0KJIa1y, CTBTbE, COOOIIEHUIO; MOJIETH MPECTABICHUSI MAaTepUaIOB UCCIETOBaHUS B
JOKJIaJe, IPE3EHTAIUH,, TPOEKTE, TEKCTE MArUCTEPCKOM IUCCEPTALINN;

— METOJIOJIOTUIO MTPOBEICHUS HAYYHBIX SKCIIEPUMEHTOB U €0 MPECTABICHUS B TEKCTE MarucTepCcKon
JCCepTaLy;

— cocoObl M MEXaHU3MbI BHEJIPEHHSI pe3yJIbTaTOB HCCIEA0BaHUs B 00pa3oBaTelibHbIe OpraHu3aluu 1
UX anpoOaIuu;

— IpUEMBI NIpeicTaBlIeHUs] HHpOpMaIuK, TpeOOBaHUS K JOKJIAAY U CONPOBOXKIAIOIIUM €TI0
MaTepuaiam;

ymemp



— MCII0JIb30BaTh KpEeaTUBHbIE CIOCOOHOCTH JUIsl PEILICHHs 3a/1a4 UCCIIEI0BaHMsI HA OCHOBE COJIEpyKaHUs
OCHOBHBIX (DU3UYECKHUX TEOPUH;

— MPEACTaBIATh GU3NYECKHE OCOOCHHOCTH pelIaeMoil 3a1auu, HHTEPIPETUPOBATh PE3YIIbTATHI
MOJIETTUPOBAHUS;

— MOJEIMPOBATH CUCTEMBbI BOJIN3U KPUTUYECKOM TOUKH, ONPENENIATh KPUTUUYECKUE TI0KA3aTeIH;

— COCTaBJISITh KOMIIBIOTEPHBIE TPOTrPAMMBI, IPEAHA3HAUYEHHBIE JIsl YUCIIEHHOTO aHAIn3a
IPAaKTUYECKUX 3a/1a4;

— ONpPEIEIATh TEOPETHUECKUE U IPAKTUIECKUE TPEANIOCHUIKH UCCIICAOBaHMS, pa3padaThiBaTh IUIaH
MarucTepcKou auccepranuy;

— MPOBOAMTH KCIEPUMEHT U aHAJIU3UPOBATH €I0 PE3yJIbTaThl;

— (opMHpPOBATH TEKCT AOKJIAIA U MIPE3CHTALNIO K HEMY, IIPEAOCTABIISAThH €0 Yepe3 BHICTYIUICHUE Ha
Hay4YHOM MEPOIPUATUH UM B HAYYHOH IMyOIMKaIUHY;

— CTPYKTYpUPOBATh TEKCT U MPEJCTABIATH €r0 B (JOPME MarucTepcKou quccepTaIimg;

— pelaTh TUIIOBBIE 33/1a4M IPO(HECCUOHATIBHOMN AEATEIbHOCTU B 00J1aCTH OPraHU3aluH OIBITHO-
AKCIIEPUMEHTAIbHON PadOTHI;

— FOTOBUTH MaTEpUAJIbl U PE3yJIbTaThl HAYYHO-UCCIIE0BATENILCKOM paboThl 1sl TyOINYHOTO
00CyXICHUS;

e1a0emb

— crioco0aMu aHajIu3a COACP)KaHUs COBPEMEHHBIX IOCTHKEHUHN B 00J1aCTH (DU3UKH JIS PEIICHUS
3a/1a4 UCCJICI0OBAHMS B PaMKax MaruCTepCKOu IuccepTaluu;

— IpUeMaMi MaTEMaTHYECKOT0 MOJICIIMPOBAHUS HEJTMHEWHBIX CHCTEM €CTECTBO3HAHUS,

— IpUeMaMU TJIaHUPOBAHUS HAyYHO-HCCIIEIOBATEIbLCKONU PabOTHI;

— cnocobaMu 00001IeHUS pe3yIbTATOB aHAINM3a TUTEPATYPHI 110 MPoOIEME HCCIEA0BAHNUS;

— IpUeMaMH OpraHU3aIMH MeAaroruueckoro SKCIepruMeHTa;

— OIBITOM 3aIIUTHI PE3YIHTATOB HAYYHO-UCCIIEI0BATEIbCKON PabOTHI;

— IpUeMaMU HaIlMCaHUsI HAYYHOTO TEKCTa;

— IpUeMaMu anpoodaluy pe3yabTaTOB UCCIIEIOBAHUS Yepe3 BBICTYIUICHUE C IOKIAJI0M U IMyOIUKAIIHIO;
— OIBITOM ITyOJTMYHBIX BBICTYIUICHHUS C Pe3yJbTaTaMH COOCTBEHHOTO MCCIICIOBAHMSI.

1.4. Tlnanupyemble YpOBHH ¢(pOPMUPOBAHHOCTH KOMIIETEHIIUH

Ne | YpoBHH c(hOpMHPOBAHHOCTH
OcHOBHbIE PU3HAKH YPOBHS

n/n KOMIIETeHIIU M
1 | Hopozoewiii (6azoentiit) Nwmeet TeopeTnueckue MpecTaBiIeHuss 00 OCHOBHBIX

ypoeenbv crioco0ax AMarHOCTUPOBAHUS CBOUX WHAMBHYaTbHbBIX
(00s13aTeNBHBIN O KpEaTUBHBIX CIIOCOOHOCTEN; MPUHIIUIIAX OPTaHU3alUH
OTHOIIICHUIO KO BCEM HCCIIEA0BATENIBCKON NEATEIBHOCTU U COBPEMEHHBIX
BBIITYCKHUKAaM K MOMEHTY MO/IX0J1aX, METO/1aX U TEXHOJIOTHSIX, HEOOXOUMBIX TS
3aBepLIEHHs] UMK O0yYEHHs [0 | OPraHU3aluK UCCIIEI0BATENBCKOM AEATEILHOCTH B chepe
OOII) oOpa3zoBaHus. MOXXeT onpeAensiTh NePCIeKTUBHbIE

HaIpaBJICHUs HAYYHBIX UCCIICIOBAaHUN B chepe
00pa3oBaHus; aalITUPOBATH HOBBIE TEOPETUUECKUE U
AKCIEPUMEHTAJIbHBIC Pa3padOTKHU K IIEJTU CBOETO
HNCCJICAOBAHUA U C y‘-IeTOM I/IHI[I/IBI/I)IyaJ'IBHI)IX eraTI/IBHLIX
crocobHocTel. O61agaeT ONMBITOM UCIOIL30BaHUS
OCHOBHBIX CHOCO6OB OCMBICJIICHUA U KpI/ITquCKOFO aHaJIn3a
CYIIIECTBYIOIIETO OIBITA HCCIICIOBAHUS, POCKTUPOBAHUS U
OpraHu3aIii COOCTBEHHOTO MCCIIE0BAHUS; OCHOBHBIMHU
HaBBIKAMHU COBEPIIICHCTBOBAHHMSI UCCIIE0BATEIILCKOM
ACATCIIBHOCTH HA paSJ'II/I‘—IHI)IX ypOBHHX MOHI/ITOpI/IHFa
Ka4yecTBa 00pa3oBaHMsL.




Iloevluuennuiin
(npoosunymutii) ypoeens
(IpeBOCXOAUT «IIOPOTOBBIT
(6a30BBIil) ypOBEHBY 110
OJIHOMY WJIM HECKOJIbKUM
CYIIIECTBEHHBIM IIPU3HAKAM)

JleMoHCTpUpYET r1y00KOe 3HAHHUE CTIOCOOOB
JUArHOCTHPOBAHUS CBOUX MHIUBUIYaTbHBIX KPEaTUBHBIX
CIOCOOHOCTEM, MPUHIIMIIOB OPraHU3aINH
HCCIIeIOBATEILCKOM IeATEIbHOCTH U COBPEMEHHBIX
MOJIXOJI0B, METO/IOB U TEXHOJIOTUN, HEOOXOAUMBIX IS
OpTaHU3aIMH UCCIIEAOBATENLCKON eI TETbHOCTH.
OcyIecTBIIsSIeT COMOCTaBICHHUE MEPCIEKTUBHBIX
HaIpaBJICHUH HAYYHBIX MCCIICIOBAaHUH B chepe oOpa3oBaHUs
10 OZJHOMY WJIM HECKOJIbKUM 3a/IaHHBIM [apamMeTpam;
aJIaNTUPYyeT HOBBIE TEOPETHUECKUE U IKCIICPUMEHTAIbHBIE
pa3paboTKH B 00JIaCTH OpraHU3aIMH COOCTBEHHOT'O
uccrenoBanus. Brnaneer cnocodaMmu OCMBICIEHUS U
KPUTHUYECKOI'0 aHAJIM3a CYIIECTBYIOIIETO OIbITA
WCCIICTIOBAHMS, POCKTHPOBAHUS M OpTraHU3aIuU
COOCTBEHHOTO HUCCJIEI0BAaHUS; OCHOBHBIMH HaBbIKAMU
COBEpIICHCTBOBAHHUS COOCTBEHHOU HCCIIEI0BATEIbCKON
JIESITEIbHOCTH.

Buvicokuii (npesocxoomnbtii)
YposeHb

(IpeBOCXOAUT OPOTOBBIN
YpOBEHB IO BCEM
CYILIECTBEHHBIM MPU3HAKAM,
MpeanojaracT MaKCUMaabHO
BO3MO>KHYIO BBIPQXKEHHOCTh
KOMITETCHIINH )

JIeMOHCTpHPYET CHCTEMHOE 3HAHHUE CIIOCO00B
JUarHOCTHUPOBAHUS CBOUX MHUBUIYaTbHBIX KPEATHBHBIX
CTIOCOOHOCTEH; 000CHOBAaHHOE COOTHECEHUE MPUHIIUIIOB
OpraHu3alii COOCTBEHHOI HCCIe10BaTEIbCKOM
JEeATEIBbHOCTH C MPAKTUKON OPraHU3alliyd HAy4HOIO
uccienoBanus B cepe oOpa3zoBaHus; 1a€T pa3BEPHYTYIO
XAPaAKTCPUCTHUKY COBPEMCHHBIM OAXO0AaM, METOJaM U
TEXHOJIOTHSIM, HEOOXOIUMBIM JIJIsl OpraHU3alun
HCCIIEI0BATENbCKOM AEATEIbHOCTU B cepe 00pa3oBaHusl.
Ocy1iecTBIIsSIeT CONOCTaBICHUE MEPCIIEKTUBHBIX
HaIpaBJICHUN HaAy4YHBIX MCCIIEI0BaHUM B cepe 00pazoBaHUs
10 KOMILJIEKCY IapaMeTpPOB; aIaliTUPYET HOBHIE
TEOPETUUECKHUE U IKCIIEPUMEHTAIbHBIE pa3paboTKu B chepe
HayK{ U 00pa30BaHMA K PELICHUIO HECTaHJapTHBIX 3a]a4
npodeccuoHabHON nesaTeTbHOCTH. O0aaeT OMBITOM
peQIeKCUBHOTO OCMBICTICHHS U KPUTUYECKOTO aHaIN3a
CYIIECTBYIOIIETO ONBITA HCCIIEJOBAHUS, TPOSKTUPOBAHUS U
OpraHu3aIlK UCClieIoBaHus B cepe o0pa3oBaHMs;
COBEPIIIEHCTBOBaHMUSI COOCTBEHHOM MCCIEI0BATEIHCKOM
JESITeIbHOCTH C YYETOM MEPCHEKTUBHBIX JTMHUMN
TBOPYECKOTO CAMOPa3BUTHSI.

2. IIporpamma (popMHpPOBaHUSI KOMIIETCHIIUA
2.1. Conep:xanue, popMbl U MeTO/AbI (POPMUPOBAHUS KOMIIETEHIMH

Coaepsxanue o0pa3oBaHus B

Ne HaumeHnoBaHue y4eOHBIX DopMbI U
TEPMHUHAX «3HATb», KYMETbY»,
n/n AUCHMIIJIMH U IIPAKTHK METOAbI
«BJIALETH)»
1 | CoBpemenHble MpoOIIeMbl HAYKH 3HATH: JIEKLUH,
— COACPKaHNEC OCHOBHBIX MIPaKTUYCCKHC
¢bu3nvYeckux Teopuil u 3aHSATHS

COBPCMCHHBIC HAIIPABJICHUA
(I)I/ISI/IHCCKI/IX HCCIIeI0BaHUM

YMETb:
— UCIIOJI30BaTh KPEAaTUBHbIE




CIIOCOOHOCTH ISl pEICHHS 33124
WCCIIeIOBAaHMsI HA OCHOBE
cofiepKaHNsI OCHOBHBIX
(bU3NIEeCKUX TEOpHil

BJIAJICTh!

— CcrIoco0aMu aHajM3a ColepIKaHMs
COBPEMEHHBIX JIOCTHKCHUH B
o0nacTi (pU3MKH U1 pEeLICHUs
3aj1a4 UCCIIEIOBAHUS B PaMKax
MarucTepCKON AUCCEPTALUN

MaremaTuueckue MOACIN B
C€CTCCTBO3HAHNH

3HATh!
— OCHOBHBIE IOJIXO/IbI K U3YYEHUIO
HEJINHEHHBIX CUCTEM -
NPUOIMIKEHHBIE KOJIMYECTBEHHBIE
METObI (MaJIoro napamerpa,
JMHEAapU3aLuU, YCPEIHEHUS) U
METO/bl YUCIIEHHOTO
MO/JICITUPOBAHUS

— KaueCTBEHHBIE METObI
(xmaccuduraum 0coObIX TOUCK,
MeTO/bl (a30BbIX NOPTPETOB,
METOBI TEOPUH KaTacTpod) u
METObl KOMITBIOTEPHOTO
MO/JICIIUPOBAHUS OTKPBITBHIX CUCTEM
U OIIMCAHUS CUCTEM C
JTMHAMUYECKAM Xa0COM, CIICHAPHH
nepexoja K xaocy

— 0COOEHHOCTH MOJIEITMPOBAaHUS
HEJINHEHHBIX BOJIH U IIPOLIECCOB
CaMOOpTaHU3AINH B
€CTECTBEHHOHAYYHBIX CHCTEMax
YMETh!

— MPENICTAaBIATh PUINUECKUE
0COOEHHOCTH pellIaeMou 3a/1auH,
MHTEPIPETUPOBATh PE3YIbTAThI
MO/JICITUPOBAHUS

— MOJIETIMPOBATh CUCTEMBbI BOJIU3U
KPUTHYECKOW TOYKH, OTIPENIEIATh
KPUTHYECKHE MTOKa3aTeI

— COCTaBIISITh KOMITBIOTEPHBIC
IIPOrpaMMBbl, IIpeJHa3HaAuYCHHbIE
JUISL YACIICHHOTO aHAIIN3a
MPAKTUYECKHX 3a/1a4

BIIAJICTh:

— MPUEMaMH MaTEMaTHYECKOTO
MO/JICIIMPOBAHUS HETMHEHHBIX
CHICTEM €CTECTBO3HAHUS

nabopaTopHbIE
paboTsl,
NPaKTUYCCKHE
3aHSITHS

Hayuno-uccnenoBarenbckas pabora

3HATB!
— MpOLEAYPHI pa3paboTKu
METOOJIOTHYECKOT0 armapara
UCCIIeI0BaHMsI, TPEOOBAHUS K
METOO0JIOTHYECKOMY anmnapary
UCCIIEI0BaHUS

— CIIOCOOBI MPEICTABICHUS




Pe3yNIbTaTOB aHAJIN3a JIUTEPATYpPhI
o nmpobemMe ucciaeI0BaHus B
MEepPBOM IJ1aBe MaruCTEPCKOM
JFCCepTaIIH

— crocOObI MpeACTaBICHUS
Pe3yIbTaTOB SKCIIEPUMEHTA BO
BTOpOH IJIaBE€ MarucTepCcKon
JFCCepTaIIH

— TpeOOBaHUS K JIOKJIaly, CTBThE,
COOOIIEHHUIO; MOJCITH
MIpe/ICTaBJICHHS MaTepHAaJIOB
WCCIIeIOBAaHMSI B JIOKJIAJIE,
MIpe3eHTalllH,, TPOEKTE, TEKCTE
MarucTepCKON AUCCEPTaLUN
YMETh:

— OIPENETSATh TEOPETHUECKUE U
MPaKTUYECKHE MPEANOCHUIKN
WCCIIeIOBAHMSI, pa3padbaThiBaTh
IJIaH MarucTepCcKoi auccepTainuu
— TIPOBOJIUTH YKCIIEPUMEHT U
aHAJIM3UPOBATH €T0 PE3YJIbTATHI
— (hopMHUPOBATH TEKCT JOKJIATA U
MIPE3EHTAIINIO K HEMY,
MPEIOCTABIIATH €T0 Yepes
BBICTYIUUICHHE HA HAyYHOM
MEPOIPUATHH WU B HAYIHOU
myOTMKaIuu

BIIQ/IETh:

— IpUeMaMU TUTAHUPOBAHUS
HAy4YHO-UCCIIeI0BATENbCKON
paboTsl

— criocob6aMu 06001IeHUs
pe3yIbTaTOB aHAIH3A JTUTEPATYPHI
o npobieme ucciaen0BaHus

— IIpUeMaMH OpTaHHU3aIIH
MeJarornyeckoro SKCIepuMeHTa
— OITBITOM 3alIUTHI PE3YTHTATOB
HAy4YHO-UCCIIeI0BATENbCKON
paboThl

[IpenaumioMHas mpakTHUKa

3HATh:
— METOJOJIOTHIO TPOBEJICHUS
HAyYHBIX YKCIICPUMEHTOB H €T0
MIPE/ICTABIICHHS B TEKCTE
MarucTepCcKoil Iuccepranuu

— CHOCOOBI 1 MEXaHU3MBI
BHEJPEHUS PE3YIHTATOB
Hccaea0BaHus B 00pa3oBaTebHbIC
OpraHMU3aINK U UX anpoOaruu

— TIPUEMBI MTPEICTABIICHUS
uHpopmanuu, TpeboBaHUA K
JOKJIAy U COMPOBOXIAFOIINM €TI0
MaTtepuanam

YMETb:
— CTPYKTYPHUPOBATh TEKCT U




MPEACTABIATE €ro B (hopme
MarucTepCcKoON AUCCEpTaLUU

— pelaTh TUIIOBBIE 3a/1a4U
npodeccrnoHaABHOM IeATEeIBHOCTH
B 00J1aCTH OpraHU3aluy OIBITHO-
HKCHEPUMEHTAIBHON paboThI

— FOTOBUTh MaTepHallbl U
pe3yabTaThl HAYYHO-
UCCIIeI0BATEIbCKONW PabOThI 115
MyOJINYHOTO 00CYKICHUS
BIIAJIETh:

— MpUEeMaMH HalMCaHHsI HAyYHOTO
TEKCTa

— MpUEeMaMH anpodanuu
pe3yIbTATOB UCCIIEJOBAHUS YEPE3
BBICTYIIJICHHE C JOKJIAZOM H
MyOIMKAIUIO

— OIBITOM ITyOJIMYHBIX
BBICTYIICHUSI C pe3yJIbTaTaMU
COOCTBEHHOI'0 UCCIIEI0BAaHUS

2.2. Kanenaapuslii rpaguk ¢popMupoBaHUsA KOMIETEeHIHH

€MeCTpBhI
Ne HaumeHnoBaHue y4eOHBIX C p
n/n JUCHHUILVIMH H MPAKTHK 1 2 3 4 5 6 7 8 9 |10
1 | CoBpeMeHHBIE ITPOOIEMBI HAYKH +
2 MaremaTnueckue MOJIEIN B + +
€CTECTBO3HAHUH
Hayuno-uccienoBarenbckas pabora + + + +
4 | IlpenaumniioMHasi IpPaKTHUKa +

2.3. MaTpuua oueHku ¢(p)OpMHPOBAHHOCTH KOMIIeTEHIINU

Ne HaumenoBanue yueOHbIX OueHoyHble cpeacTBa
n/n AUCHHILJIMH M MPAKTHK U GopMBbI OLIEHKHU
1 | CoBpemeHHBbIE TPOOIEMBI HAYKH Pedepat. KommnekT 3aganuii 11t npakTHYECKUX
3ansatui. [Tpoekt. Tect. 3auer.
2 | MaremaTtn4yeckue MOJICIH B KommnekT 3amannii 11 MPpakTUYECKUX U
€CTECTBO3HAHUHU nabopaTopHO-TIpaKTHUECKUX 3aHATHI. KoHTpoapHas
pabora. Pedepar. 3auer. 3aver (aTTecTanus ¢
OIIEHKO1).
3 | HayuHo-uccrnemoBaTenbckas padora [Moptdommo. ITpoekT. Joknaa. 3ader (oT4eT MO
uroram HUP).
4 | TlpenounioMHast MpaKTHKa Keiic-3aganue. [loprdonmo. Joxnan. 3auer.




