IMacnopT 1 nporpamma GpopMupoOBaHUA KOMIIETCHIIUA

Hanpasnenue 44.04.01 «Ilenarornyeckoe oOpazoBaHHe»
Maructepckas nporpamma «du3nko-maTreMaTuueckoe 00pa3oBaHue
B 1M(hpoBOI 00pa30BATENBLHOM Cpeie»

1. ITacnopT KOMIETEHIUH
1.1.®opmyaupoBKa KOMNETEHIIUH

BBINyCKHHK, OCBOMBIIMI OCHOBHYIO IIPO(ECCHOHATBLHYIO 00pa30BaTEIbHYIO MPOrPaMMYy, JTOJDKEH
00J1a1aTh KOMIIETEHIINEN:

CIOCOOEH OCYILECTBIIATh KPUTUYECKUH aHaIN3 POOIEMHBIX CUTYyalluil Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BEIPA0AThIBATh CTPATETUIO ACHCTBUIA

YK-1

1.2. MecTo KOMIIETEeHIIMH B COBOKYITHOM 0KHIaeMOM pe3yJibTaTe 00y4eHust

KommereHnust OTHOCHTCS K OJI0KY YHHUBEPCAIbHBIX KOMIIETCHIIUN U SABIISIETCS 0053aTEIBHOM IS BCEX
BBIITYCKHUKOB B COOTBETCTBUU ¢ TpeboBaHusimu OIIOIL.

1.3. CtpykTypa KoMneTeHIIHH
CrpyKTypa KOMIETEHIIMU B TEPMUHAX «3HATBY», KYMETbY, «BIAJICTh»

3Hamb
— OCHOBHBIE TTOHSTUS TEOPUH U MPAKTUKU METOI0JIOTUN UCCIICTOBAHMI;

— pa3IuYHbIC MTOAXOIBI K ONPEACICHUIO TIPEeIMETa MaTEMAaTUKU M OCHOBHBIE MATEMAaTHYECKUE METO/IbI
MMO3HAHUS;

— COBpEMEHHbIE TEH/ICHIINU B (hyHIaMEHTAIbHON TeOpeTUYeCcKoi pusuke;

— OCHOBHBIE MOHATUS 3D-MoemMpoBaHus, ITANbl CO3/IaHUS TPEXMEPHOU MOJCIHN IS TIeUaTH;

— OCHOBHBI€ TPUHIHUIIBI PEATU3aLMU TEXHOJIOTUH TPEXMEPHOM MeuaTu;

— TEOPETUUYECKHE OCHOBBI MOJICTTUPOBAHUS KaK HAYYHOTO METO/Ia;

— OCHOBHBIE MTPUHIIUITEI KBAHTOBOW MEXaHUKH U CTATHCTUYECKON (PU3UKH;

— MIPUHITUTIBI OTJEJICHHS TaHHBIX OT Pa3METKH JTOKyMeHTa. DopMaThl CTPYKTYPHUPOBAHHOTO
TEKCTOBOTO MpeacTaBiaeHus qaHHbIxX Juist tecta: CSV, XML, JSON;

— KpUTEPUH BbIOOpA CUCTEM TECTHPOBAHMUSI, OCHOBHBIE TEXHOJIOTHHU X Pa3paOOTKH; OCHOBHOM

(G yHKIIMOHAJ, BO3MOXHOCTH M TPAHUIIBI TIPUMEHUMOCTH U3YYa€MbIX CUCTEM;

— MOJIENIA JJAaHHBIX, UCTIOJIB3YEeMBIX It co3nanus 0a3 nanupix KMMoB 1 TecToB; mpuMepsl Takux 06a3
JAHHBIX; BUJBI CEMIUTMHTA U UX pealn3alus Ha s3bIKe 3armpocoB K b/I; crmocoObl u mpuemsl
(dbopMUpOBaHUS BEIOOPOK JaHHBIX; 0OCOOEHHOCTH MpUMeHeHUs arperaTHbiXx 1 OLAP-GyHkmii s
aHaJIM3a pe3yJbTaTOB TECTUPOBAHUS; CYITHOCTh PAHKUPOBAHUS;

— XapaKTEPUCTHUKHA OCHOBHBIX NIEPCTICKTUBHBIX HAIIPABJICHU COBPEMEHHOT'O HCKYCCTBEHHOTO
WHTEJIICKTA,

— OCHOBBI TIPEACTABJICHHS M 00paObOTKH 3HAHUH C TTIOMOIIBIO OHTOJIOTHA;

— XapaKTEepPUCTUKH OCHOBHBIX HAIIPABJICHUN B MAIIIMHHOM O0yUYEHUH;

— OCHOBHBIE MTPUHITUIIBI, CPEJICTBA U 33/1a4¥ WHTEJUICKTYalIbHOTO aHaIN3a JJaHHBIX;

— pecypchl U QYHKIIMOHATBHBIE BO3MOXKHOCTH 000PYIOBAaHUS TEXHOMAPKA;

— MEePCTIEKTUBHBIC MMPAKTUKU U TTOTEHIMA (PU3UKO-MaTeMaTuieckoro oopa3oBanus B Poccuu;

— MOJIEJIM ¥ HampaBlieHus: GU3UKO-MaTeMaTHIECKOro oopa3oBanus B mkonax, CCY3ax u By3ax
Poccuwn;

— OpraHU3aIMOHHBIC TPUHIIUITBI TTOCTPOSHUS UPPOBOI 00pa30BATENBHOMN CPEIbL;

— OCHOBHBIE CPEJICTBA I Pa3padOTKH OHJIAWH KYPCOB M BUPTYaJIbHBIX 00pa30BaTEeIbHBIX TUIOMIAI0K;



— OCHOBHBIE HampaBlIeHUs TeiMUpUKaMKA B 00y4eHNUH, pacpOCTPaHEHHbIE B 00Pa30BaTEIbHOM
IPOCTPAHCTBE BU3YaJIbHBIC CPEJIbl IS Pa3paOOTKU KOMITBIOTEPHBIX U Il O0yUEeHHUS;

— OCHOBHBIE BO3MOYKHOCTH BUPTYaJIbHOW PEabHOCTH JJIsl IPOBEICHHS BUJEOKOH(PEPEHIINA;

— OCHOBHBIE CcepBHCHI ceTH MIHTEepHET 11l co31aHMsl 00pa30BaTENbHOIO KOHTEHTA U UX
0o0pa3oBaTeNbHbIA OTEHIINAT;

— BO3MOXXHOCTH IIPUMEHEHHUSI COBPEMEHHBIX HelpoceTel pu pa3paboTke KOHTPOJIBHO-
U3MEPUTENIbHBIX MATEPUAIIOB U NTPOOJIEMbl, BOSHUKAIOLIUE B OLICHUBAHUH U KOHTPOJIE B CBSI3U C
HIMPOKUM HEKOHTpOJIMpyeMbIM BHepenrneM MU B yueOHbIl niporecc;

— pas3yn4yHbIe METOABI FeHepupoBaHus faHHbIX K KM u rpaHuiel HX NpuMEHUMOCTH;

— OCHOBHbIE IPUHIUIIBI 0TOOPa MaTepHaia U (opMsl ero nojauyu npu cocrasieHun KM pasznununoit
HaIIPaBJICHHOCTY;

— ()yHKIIMOHAIbHbBIE BO3MOKHOCTH LIU(POBBIX J1a00paTopui;

— CTPYKTYpY ITacropTa Hay4HOH CIELUaIbHOCTH;

— crienu UKy UCIOIb30BaHUS HCKYCCTBEHHOIO MHTEIUIEKTA IPU MPOBEIECHUH HayYHbIX
HCCIICIOBAHUIA;

— COBPEMEHHBIE MOAXO0/Ibl, METO/IbI U TEXHOJIOIMH, HEOOXOJUMBIE JUIsI CAMOCTOSATEIIBHOTO PELLICHHS
HCCIIEI0BATENIbCKUX 3a/a4;

— crieuu UKy MOJICIMPOBAHUS NP PEILIEHUH UCCIIEA0BATENbCKUX 33]jad B paMKaX MOJATOTOBKH
MAarucTepCcKoON AUCCepTaLH;

— TpeOOBaHMS K COCTABJICHUIO IUIaHa pa3pabOTKU 3JIEMEHTOB LIH(POBOIl 00pa3oBaTENbHOM Cpebl;
— COCTaB UHCTPYMEHTAJIBHBIX PECYPCOB U CPEACTB JUIsl pa3pabOTKU AIEMEHTOB LIU(PPOBOI
00pa30BaTeNbHON CPebl 1Sl CUCTEMbI (PU3MKO-MaTEMaTHUECKOro 00pa3oBaHus;

— TpeOOBaHMA K TPOBEACHUIO0 MOHUTOPHUHTA KauyecTBa (PU3NKO-MAaTEMATHIECKOr0 00pa3oBaHMs Ha
ypOBHE 00pa30BaTEIbHON OpraHU3aIH;

— TpeOOBaHMA K JUATHOCTHYECKUM METOUKAM U HHCTPYMEHTaM;

— OCHOBHBIE IIPUHIIMIIBI, 3TAIlbl U IPOLEAYPHI OPraHU3ALMH IEJArOTMYECKOr0 UCCIIEI0BAHUS;

— mpueMbl cOopa 1 00padOTKK HaAYyIHOU WH(POPMAIIMHU TI0 UCCIIETYEMOi Ipobiieme;

ymemb
— BBICTpanBaTh TEOPETUYECKYIO MOJEIIb UCCIIEJOBAHMS;

— IPUBOJUTH IPUMEPHI OTKPBITHIX TPOOJIEM U3 pa3HbIX o01acTell MaTEMATUKHY;

— MPUBOJUTH MTPUMEPHI OTKPHITHIX MPOOJIEM U3 pa3HbIX oOnacTeil puznkwy;

— IPOBOJIUTH NEPBUYUHYIO OJTOTOBKY MOJENH K M€YaTH;

— OpPraHMU30BbIBATh IIPOLECCH OKOHYATEIBbHOM IMMOATOTOBKH K MOJENHN [I€YaTH, IIeYaT U
MoCTOOPabOTKH pacrieuyaTaHHbIX JIeTajei;

— CTPOUTH MaTeMaTH4YeCKHe MOJIENIM Ha OCHOBE (DyH/IaMEHTAJIbHBIX 3aKOHOB MTPUPO/IBI;

— CTPYKTYpUpPOBaTh TECTOBOE 33/1aHKE B BUJE ToKyMeHTa XML, coxpaHsaTh naHHbIE POpM JUIs
nocienyoueit oopadorku B Buje daiinos u B b/I;

— BBIOMpATh CUCTEMY IS IPOBEJIEHUSI KOMIIBIOTEPHOI'O TECTUPOBAHMUS HA OCHOBAHUU M3YYE€HHBIX
KPUTEPHEB, yCTAaHABIUBATH €€, IPEIOCTABIATh K HEHl TOCTYI yJyacTHUKaM Mpoliecca 00ydeHus;

— BBIJIEJISTH CYIIHOCTH U CBSA3M JIJISl ONMCAHUS CTPYKTYpPBI pensiinoHHON 06a3bl JanHbIX KIIMoB 1
TECTOB; OIPEJEIIATh JIEMEHTHI U UX aTpHOyThI Ui cocTaBieHuss XML-cxem TOKyMEHTOB A7
onucanusi KUMogB u TectoB; cocTaBmsaTh TecThl Ha ocHOBe KIIMoOB B BEIOpaHHON MO/IENN JaHHBIX;
IIPOU3BOJIUTH PAHXXUPOBAaHUE Ha OCHOBE PE3YyJIbTaTOB TECTOB; OLIEHUBATh CJIOKHOCTh U ApYyrue
cBoiictBa KIIMoB Ha ocHOBe 00pabOTKHU pe3yinbTaTOB TECTUPOBAHMUS;

— MIPUMEHATH TEXHOJIOTMU UCKYCCTBEHHOTO MHTEIJIEKTA ISl PELIeHUs: 00pa3oBaTeNbHBIX 3a/]1a4;

— pa3pabaTbiBaTh KOMIIOHEHTHI OHTOJIOTUH B peJlakTope oHToNoTui Protege;

— MCIIOJIb30BaTh OMOIMOTEKH A3bIka Python i pemenus 3aa4 MalimHHOTO O0YYEHUS;

— UCTOJIb30BaTh CPEACTBA aHAIM3a JJaHHBIX HAa OCHOBE sI3bIKa MporpammupoBanus Python;

— IPUMEHATDH PECYPCHI TEXHOMAPKA U1 OpraHU3aluH IPOEKTHON U MCCIIEA0BATENbCKON NEATEIBHOCTH
IIKOJIbHUKOB;

— OCYHIECTBIIATH (PU3MKO-MaTeMaTHYeCKoe 00pa30BaHUE C YUETOM OCHOBHBIX IOJIOXKEHHH
peain3yeMbIX METOJUYECKUX TEOPUI U BOZMOXKHOCTEHN LIMPPOBOIT 00pazoBaTEIbHOMN Cpebl;

— peaJin30BBIBAThH PA3IMUHBIE MOJIETH (PU3UKO-MAaTEMAaTHYECKOT0 00pa30BaHUs B 3aBUCUIMOCTH OT



3alpocoB 00pa30BaTEIbLHOW OPraHU3aluK U YPOBHS OCBOCHHUS yYalllUMUCS MIPEIMETA;

— aHAJIM3UPOBATDH U OL[CHUBATH COBPEMEHHBIE IIU(PPOBBIEC TEXHOJIOTMU U HHCTPYMEHTHI YUUTEIIS;

— MCII0JIb30BaTh COBPEMEHHBIE OHJIAIH MIaT(HOPMBI J1s1 CO3aHMsI LU(PPOBBIX YUEOHBIX MaTEpHAJIOB;
— HCIIOJIb30BaTh BU3YaJIbHBIE CPEbl IJIsl pa3padoTKu 00pa30BaTEIbHBIX KOMIBIOTEPHBIX UID;

— pa3pabaTbIBaTh LU(POBOM yueOHBIM KOHTEHT C UCIOJIb30BAaHUEM 3JIEMEHTOB BUPTYaJIbHOM,
JIOTIOJIHEHHOM ¥ CMEIIAHHOW peabHOCTH;

— MCII0JIb30BaTh HHCTPYMEHTBI OHJIAlH cepBUCOB ceTu HTepHET B 00pa3oBaTeIbHOM MPOLIECCE;

— OTOMpaTh KOHTPOJIHHO-U3MEPUTEIbHBIC MaTEPUAIbI aICKBATHBIE LIESIM U 3371a4aM U3MEPEHUs
(ImarHocTuka, KOppeKTUPOBKA, COMOKOHTPOJIb, UTOTOBBIM KOHTPOJIb); cocTaBisTh KIIMEI B quasore ¢
414K

— OlLleHHBaTh KauecTBO roToBeIX KMMOB 1 yMECTHOCTh MX IPUMEHEHNUS B KOHKPETHBIX
00CTOATENbCTBAX;

— COCTaBIISITh TECTOBBIC 33aJJaHHsI, PACKPBIBAIOIINE HE TOJIBKO (POPMaIbHBIC 3HAHUS TECTUPYEMBIX, HO U
rJ1yOMHY IOHUMaHMs COOTBETCTBYIOLIET0 MaTepuana;

— MIPUMEHATH U(PPOBBIE Ta0OPATOPHH I OPTAaHU3AMH IPOSKTHON U UCCIIET0BATEIbCKON
JESATEIIBHOCTH IIKOJIBHUKOB;

— OIpeAENATh MoJe NPoOIeM JUIsl HAYYHbIX UCCIIEI0BaHUM;

— CTPOUTb MOZEIU IIPU NIPOBEICHUH HayYHOTO CCIIEA0BaHNUS;

— IIPOBOJIUThH AHAJIU3 AKTYAJIbHOCTH TEM HAayUHBIX UCCIIEJOBAHMUI;

— CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHbIE TOJIX0/bI K IPUMEHEHUIO MOAEIMPOBAHUS IPU PELLICHUN
UCCJIEIOBATENIbCKUX 3a/]ad B paMKax MOJArOTOBKM MaruCTEPCKOM uccepTanuu;

— COCTaBJIATH IJIaH Pa3pabOTKU pa3HbIX TUIIOB 3JIEMEHTOB LU(POBOH 00pa30BaTENBbHON Cpebl;

— ONPEIEIATh TUI M CTPYKTYPY KOMILJIEKCHOTO 00pa30BaTeIbHOTO pecypca il peann3annuu GU3uKo-
MaTeMaTH4ecKoro o0pa3oBaHus B YCIOBHIX LU(PPOBOI 00pazoBaTeIbHOMN Cpe/ibl;

— moAOUpPAaTh WM KOHCTPYUPOBATh KOHTEHT I KOMILIEKCHOTO 00pa30BaTeIbHOTO pecypca ¢ GU3NKO-
MaTEMaTUYECKUM COJIEPIKAHNUEM;

— COCTaBJIATH MACIOPT, IPOrpaMMy, OTOMPATh JTUArHOCTUUECKUH MHCTPYMEHTAPUH /1711 IPOBEACHMUS
MOHUTOPHHIa KauecTBa (PU3MKO-MaTeMaTUYECKOro 00pa30BaHus B JJOKAJIbHBIX YCIOBUAX (YPOBEHb
00pa3oBaTebHON OpraHu3aIlim);

— noadupath 3 PEeKTUBHBINA AMATHOCTUUECKUI HHCTPYMEHTApHi U1 OLIEHKH KadecTBa (PU3UKO-
MaTeMaTUYeCKOTro 00pa30BaHMsl B JIOKAIBHBIX YCIOBUAX (YPOBEHb 00pa30BaTEIbHON OpraHU3alIim);
— KOHCTPYHUPOBaTh KOHTPOJIbHO-U3MEPUTEIBHBIE MATEPUAIIBI C IPEIMETHBIM COJIEP)KAHUEM;

— OCYILIECTBJIATH MOMCK U aHAJIW3 HAYYHON MH(pOpMAIKM B HAYKOMETPUYECKUX 0a3ax U
OMOIMOTEYHBIX KaTaJlorax /Ui HOJArOTOBKA MarucTepCcKon AuccepTalumy;

énademp

— QJITOPUTMOM OpraHU3aIUU HCCIIE0BATENbCKON e TENIbHOCTH;

— HaBBIKAMH CAMOCTOSITEIILHOTO U3YYEHUSI U OCMBICIEHUS PE3YIbTAaTOB HAYYHBIX UCCIEAOBAaHUH 11O
MaTeMaTHKe;

— HaBBIKAMH CAMOCTOSITEJILHOTO U3YUEHUSI U OCMBICIIEHUS PE3YJIbTATOB HAYYHBIX UCCIIEIOBAHMM 11O
¢du3uke;

— HaBBIKaMH paboTHI B cpeax coznanus 3D-moxaenei;

— OTIBITOM JKCILUTyaTanuu u 0a3oBoro oocimyxuBanusi FDM-nipunTepa;

— IpUOTM>KEHHBIMA METOJIAMU PEIIeHHs 3a/1a4 KBAHTOBOW MEXaHHKHU;

— HaBBIKaMH co31aHus TecToB ¢ momotbio LibreOffice XForms, Web-dopwm;

— HaBBIKAMH pabOTHI B U3Y4aeMbIX CHCTEMaX Ha BCEX dTamax MPOBEIEHUS KOMITBIOTEPHOTO
TECTUPOBAHUS;

— HaBBIKaMM cocTaBieHus aHanuTuueckux SQL-3ampocos k B/l WebUCS o o6pasity, popmupoBanus
TECTOB JIsi 0JJAHKOBOT'O TECTUPOBAHUS B BUie MoKyMeHTOB XML Ha ocHoBe KIMOB, pa3mMeniéHHbIX B
b1 WebUCS;

— OTBITOM PalOTHI C peAaKTOPOM OHTOJOTHI Protege;

— ONBITOM MCHOJIb30BaHUs OnbIMoTeK sA3bIKa Python asst perienus 3agay MaIMHHOTO 00Yy4EHUS;

— OIBITOM MCIOJIb30BaHUS CPEJICTB aHAJIN3a JaHHBIX Ha OCHOBE SI3bIKa porpammupoBanus Python;

— METOJIaMH HUCIIOJIb30BaHUS PECYPCOB TEXHOMAPKa B 00pa30BaTEIbHOM IMIPOLECCE MIKOIBI U BY3a;



— OIBITOM MPOEKTUPOBAHUS U PEANTU3alNU 3aHATUHN Pa3HbIX TUIIOB MO (PU3UKE U MaTeMaTUKE C
UCTIOJIb30BaHUEM BO3MOKHOCTEH M(PpOBOii 00pP30BATEIBHOM CpEbI;

— METOJaMH U CpelICTBaMU (PU3UKO-MaTEMaTHUYECKOro 00pa3oBaHusl ISl pa3BUTUS OAPEHHOCTHU B
peIMETHOM 00J1acTH (B TOM YHCIIE U C UCIIOJIbb30BaHUEM cpelcTB U pecypcoB L1OC);

— OIBITOM aHAJIN3a U OLICHKU COBPEMEHHBIX LIU(PPOBBIX TEXHOJIOTUN U UHCTPYMEHTOB YUUTEJIS;

— OIIBITOM CO3/IaHUS U UCTIOJIB30BAHUS B YI€OHOM MPOIIECCe BUPTYAIbHBIX 00pa30BaTeIbHBIX
IUIONIA/IOK U OHJIAH KYPCOB;

— ONBITOM CO3/IaHUS U UCTIOJIb30BAHUS 00Pa30BaTEIbHBIX KOMIIBIOTEPHBIX UTP B BU3YaJIbHBIX CPEa;
— OIBITOM CO3/IaHUSI COBMECTHOI'O CETEBOT'O MPOYKTA C paclpeelIeHHBIMH Y4aCTHUKAMU;

— IPUMEHEHUEM TOTOBBIX KOHTPOJIbHO-U3MEPUTENbHBIX MaTepUasoB;

— FOTOBBIM MHCTpyMeHTapuem 1t cocraBieHuss KUMos;

— METOJMKOI 00pabOTKH Pe3ybTaTOB KOHTPOJIBHBIX MEPONPUATU;

— METOJIaMH HCIIOJIb30BaHus IU(PPOBBIX PU3NUIECKUX Jaboparopuii B 00pa3oBaTeIbHOM MPOIIECCe
HIKOJIBI U BY3a;

— IpUeMaMu pabOThI C HAYYHOH JINTEPATYPOH;

— cnoco0aMu MPUMEHEHHUS METOI0JIOTMYECKUX OCHOB U TEXHOJIOTHH aHajIn3a METOA0JI0THYECKOrO
amrmapara UcclieIoBaHu B cepe HaAyKu B 00pa30BaHuUs;

— coco0aMu OCMBICIICHUS U KPUTHUECKOTO aHallM3a CYIIECTBYIOIIETO OMbITA UCCIEAOBAHNUS,
MOJIEJIMPOBAHUS B XOJI€ IPOBE/ICHUS UCCIIEJOBAHMUS;

— OIBITOM aHaJIM3a U BEIOOPA MHCTPYMEHTOB It pa3paboTKu 3JieMeHTOB U] poBoii 00pazoBaTENbHOI
Cpelibl;

— IIpUeMaMu pa3pabOTKH 3JIEMEHTOB UG POBOI 00pa30BaTEIHLHON CPEIbI;

— OIBITOM Pa3pabOTKU U MyOIMYHON Mpe3eHTaluu 00pa30BaTeIbHbIX PECYPCOB;

— OIBITOM peau3allii JUarHOCTUYECKUX METOJIMK I10 OLIEHKE KauecTBa 00pa30BaTeIbHOro Mpoiiecca
U €r0 pe3yNbTaToB;

— IpUeMaMHu MaTeMaTU4YeCKO 00pabOTKH MOTYYSHHBIX PE3YIbTaTOB UCCIIEI0BAHUS;

— MIPUEMaMHU MaTeMaTHYeCKOl 00padOTKU JaHHBIX MOHHTOPUHTA Ka4eCcTBa 0Opa30BaHNUS;

— OIBITOM Pa3pabOTKU U MYOJIMYHOM Mpe3eHTalMu Mpoliecca MIPOBEICHUS U Pe3yIbTaTOB
MOHMTOPHHTA;

— IIPUEMaMU OpPraHU3aLMH UCCIIEI0BATENBCKON AESITEIBHOCTH;

— IIpYe€MaMu aHHOTHPOBAHUS HAyYHBIX TEKCTOB I10 MPOOJIEME HCCIIET0BaHUS.

1.4. IInanupyemblie ypoBHHM c()OPMHPOBAHHOCTH KOMIIETEHIIMH

Ne | YpoBHH c()OpMHPOBAHHOCTH
OcHOBHBbIE IPU3HAKH YPOBHS

n/n KOMIICTECHIIMU
1 Ilopozoeviit (6azoewiit) NmeeT TeopeTnyeckue mpeacTaBieHus 00 0COOEHHOCTSIX
ypoeerb CHCTEMHOTO M KPUTHYECKOTO MbIIUIeHus. CrocoOeH K
(0Os3aTEMBHBIH 1O aHaM3y WHGOPMAIHH, TIPOOIEMHON CUTYaI[HH KaK CHCTEMBI,
OTHOIICHUIO KO BCEM BBIABJICHHIO €€ COCTABIAIOIINX U CBsA3eH MCXKY HUMHU.

BBIITYCKHHUKAM K MOMCHTY
3aBCPUICHUA HMU O6yquHH 10

OO0II)

2 | Hosvluennutii Crioco0eH K NPUMEHEHUIO JIOTHYECKUX (OPM U IIPOLEAYp B
(npoosunymsutit) yposens IIPOLIECCE MBICIIUTEIBHON NEATENBHOCTH, K OCYIIECTBIECHUIO
(IPEBOCXOUT «TIOPOTOBHIiA MOMCKA aJITOPUTMOB PEIICHUSI TTOCTABIIEHHON TTPOOIEMHOM
(6a30BBIiT) YPOBEHBY IO CUTYallMH1 HA OCHOBE JOCTYIHBIX UCTOUHHKOB HH(OPMALIUY.
OJTHOMY WJIN HECKOIBKUM HGMOHCTpI/IpyeT CITOCOOHOCTBH OMMpeACIIATh B paMKax
CYILECTBEHHBIM ITPH3HAKAM) BBIOPAaHHOT'O AJITOPUTMA BONIPOCHI (3a7a4n), MOUIEXKAIINe

JabHENIIe TeTalbHOl pa3paboTke U MpeyiaraTb CriocoObl
UX PelICHHUS.




Buvicokuii (npesocxoomnutit) JleMOHCTpUpYET YMEHHE pa3padaThiBaTh CTPATETHUIO
ypoeeHnb JOCTHOKCHU A IIOCTABJICHHOM LICJIN KAaK ITOCJIICA0OBATCIBHOCTD
(HpeBocxo AT HOpOFOBBIfI IaroB, IpE€ABUACTE PE3YJbTAT KaXXI0I'0 U3 HUX U OLICHUBATh
YPOBEHB 110 BCEM HX BIUSHUE HA BHEIIHEE OKPYKEHUE TIIAaHUPYEMOU
CYILIECTBEHHBIM ITPU3HAKaM, ACATCIPHOCTH U HA B3aUMOOTHOIICHUA YYaCTHHUKOB 3TOU
[pearioiaracT MakCUMaabHO ACATCIIbHOCTH. BH&I[CCT CIIOCOOHOCTBIO K
BO3MOXXHYIO BBIPAXKEHHOCTh CaMOCTOATCIIPHOMY IIPHUHATHIO 000CHOBAHHOTO PECUICHUA Ha
KOMHGTCHHI/II/I) OCHOBE COOCTBEHHOTO CYXKIACHUS U OLICHKU I/IH(bOpMaI_II/II/I.
CrocobeH BLIpa6aTLIBaTB CTpaTCruro JIEMCTBUI U CIOCOOEH
K OIIpCACIICHUIO MMPAKTHYICCKUX MMOCJIEICTBUM
IPECIIIOKECHHOT'O PCIICHUA 3ala4H.

2. lMIporpamma ¢opMupoBaHus KOMIIETEHIIUN
2.1. Conep:xanue, popMbl 1 MeTOAbI (POPMUPOBAHUS KOMIIETEHIIUN

Coaep:xanue o0pa3oBaHus B

Ne | HammeHoBaHMe y4eOHBIX IUCHUIIUH DopMbI U
u/n 1 IpaKTHEK TEePMHHAX «3HATBY», KYMETbY, METOMBI
«BJIAJETDH)
1 | Merononorust U METOIbl HAYYHOT'O 3HaTh: JIEKIIVH,
UCCIIEIOBaHMS — OCHOBHBIE IIOHSTHSI TEOPUU U IIPAKTUYECKHE
MIPAaKTUKX METOA0JIOTUN 3aHSTHS,
HCCIIeI0BaHU I 9K3aMEH
YMETB:
— BBICTpanBaTh TEOPETUYECKYIO
MOJEJIb UCCIIEOBAHUS
BIIAJIETh:
— QITOPUTMOM OPTraHHU3aLUU
HCCIIEA0BATEIIBCKON NEATEIIBHOCTU
2 | CoBpeMeHHBIC TPOOIEMBI HAYKH 3HATh: JIEKIUH,
— pa3In4HbIE IOIXOBI K IIPAKTHYECKHE
ONPEIIEICHUIO ITpeaMETa 3aHSTHS,
MaTEMaTHKU U OCHOBHBIE JK3aMEH
MaTE€MaTHYECKUE METOJIbI
MTO3HAHUSA

— COBpPEMEHHBIE TEHICHIINH B
(byHIaMEeHTaJIbHOM TEOpeTUYEeCKOM
¢buznke

YMETB!

— MPUBOJUTH MTPUMEPHI OTKPBITHIX
npobJeM U3 pa3HbIX o0nacTeit
MaTeMaTHKH

— MPUBOJUTH MTPUMEPHI OTKPHITHIX
po0JieM U3 pa3HBIX o0IacTen
¢buzukn

BIIQJICTh:

— HaBbIKAMH CaMOCTOSATEIBHOTO
W3YYEHUS] U OCMBICTICHHUS
pe3yabTaTOB HAYYHBIX
HCCIIEJOBAHNN 10 MaTEMATUKE

— HaBbIKAMH CaMOCTOSTEIbHOTO
W3YYEHUS] U OCMBICTICHUS
pe3yJIbTaTOB HAYYHBIX




WCcCae0BaHuM 1o pu3nke

3D-MonenmpoBaHue

3HATH:
— OCHOBHBIE NOHATHS 3D-
MOJIETTUPOBAHUS, 3TAIIbl CO3JaHU
TPEXMEPHON MOJIEIH ISl TeYaTH
— OCHOBHBIC TTPUHIIHITHI
peain3auy TeXHOIOT Uit
TPEXMEPHOU IIe4aTh

YMETh:

— TIPOBOJIUTH TIEPBUYHYIO
MOATOTOBKY MO/JIENH K IeYaTH

— OpPraHU30BbIBATh MPOIECCHI
OKOHYATEJIbHOM MOATOTOBKH K
MOJIEJIN TIeYaTH, IeYaTH U
mocToOpabOTKHU pacriedyaTaHHbIX
JeTajneu

BIIQ/IETh:

— HaBBIKaMH pabOoTHI B cpenax
co3zanug 3D-monenen

— ONBITOM SKCIUTYaTaIlluy U
6azoBoro obcnyxuBanus FDM-
MIpUHTEpa

n1abopaTopHbIe
paboTHI,
NPaKTUYECKHE
3aHATHSA

W36panHbIe T1aBBI MAaTEMaTUKU U
¢buznkn

3HATB:
— TCOPETHYECKHE OCHOBBI
MOJICIIMPOBAHUS KaK HAYYHOTO
MeToxa

— OCHOBHBIC IIPUHITUITBI KBAHTOBOM
MEXaHHWKHU ¥ CTaTUCTHYCCKON
(10737041

YMETh!

— CTPOUTHh MaTeMaTHYECKHE
MOJIEJIA Ha OCHOBE
(yHIaMEHTaIbHBIX 3aKOHOB
TIPUPOJIBI

BIIQ/IETh:

— IPUOTIIKEHHBIMHA METOJITAMHU
pelIeHus 3a/1a4 KBaHTOBOU
MEXaHHUKHU

JIEKIUH,
MPaKTUYECKUE
3aHATHS

HNHCTpyMEHTHI CO31aHUs
TECTUPYIOIIUX CUCTEM

3HATh:
— MIPUHITUTIBI OTJEJICHHS TaHHBIX OT
pa3meTku qokymeHTa. dopmartsl
CTPYKTYPUPOBAHHOTO TEKCTOBOTO
MPEACTABICHUS JAHHBIX JJIs TECTa!
CSV, XML, JSON

— KPUTEPHUU BBIOOpA CHCTEM
TECTUPOBAHUS, OCHOBHBIC
TEXHOJIOTHH UX Pa3padOTKH;
OCHOBHOM (pyHKIIMOHAJI,
BO3MOKHOCTH U TPaHULIbI
MIPUMEHUMOCTH U3Y9aeMBIX CHCTEM
— MOJIEJIM JAHHBIX, UCIIOJIb3YEMBIX
rst co3nanus 0a3 manaeix KMUMos
Y TECTOB; IPUMEPHI TaKUX 0a3
MAaHHBIX; BUIBI CEMIUIMHTA U UX

nabopaTopHbIe
paboTHl,
9K3aMeH




peanu3aiys Ha S3bIKE 3alpOCOB K
B/1; criocoOb! 1 IpreMBI
(hopmupoBaHus BEIOOPOK JTaHHBIX;
0COOEHHOCTH MPUMEHEHHS
arperaTtHeix 1 OLAP-yHKIuit mis
aHaIM3a Pe3yJibTaToB
TECTUPOBAHUS; CYLTHOCTh
paHXUPOBaHUS

YMETh:

— CTPYKTYPUPOBATh TECTOBOE
3a7aHue B BUJE JokyMeHTa XML,
COXPAHSITh TaHHBIC (OPM IS
nocnenyromiein 00paboTKH B BUJIC
¢aiinoB u B B]]

— BBIOMPATh CUCTEMY JJISA
MPOBEACHUS KOMITBIOTEPHOTO
TECTHUPOBAHUS HA OCHOBAHHUH
M3y4YEHHBIX KPUTEPUEB,
yCTaHABIUBATh €€, IPEIOCTABIISTh
K HEM IOCTYIl y4aCTHUKAM
mporecca 00y4eHus

— BBIJICNIATH CYIIHOCTU U CBSI3U ISt
OIMCAHUS CTPYKTYPBI
PeNSIMOHHOM 0a3bl TAHHBIX
KHNMoB u TecTOB; OnpeaesiTh
AJIEMEHTHI U UX aTPUOYTHI IS
cocrasiieHnss XML-cxem
JIOKYMEHTOB JIJIsl ONTUCAHUS
KIMMoB u TeCTOB; COCTaBIISITh
TecThl Ha ocHOBe KIMoOB B
BBIOPAHHOW MOJIENIH JTAHHBIX;
MPOU3BOJUTH PAH)KMUPOBAHUE HA
OCHOBE pe3yJIbTaTOB TECTOB;
OLICHUBATh CJIOKHOCTh U IPyTHE
ceoiictBa KIMoB Ha ocHOBE
00pabOTKH Pe3ysIbTaTOB
TECTUPOBAHUS

BIIJIETh:

— HaBBIKAMH CO3J/IaHHS TECTOB C
nomonbeio LibreOffice XForms,
Web-dopm

— HaBBIKAMH PabOThI B U3Y4aE€MBbIX
CHCTEMax Ha BCEX JTarax
MPOBEACHUS KOMITBIOTEPHOTO
TECTUPOBAHUS

— HaBBIKAMH COCTaBJICHUS
aHanuTnaeckux SQL-3anmpocoB k
BJI WebUCS 1o o6pa3iy,
(hopMupOBaHUS TECTOB IS
OJIaHKOBOTO TECTUPOBAHHUS B BHJIE
nokymeHToB XML Ha ocHOBe
KH1Mog, pa3zmemiéunbix B B/]
WebUCS

I/ICK}/CCTBCHHHﬁ HUHTCIIJICKT B pa60Te

3HAaThb:

1a0opaToOpHbIe
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YUUTEIA-TPCAMETHHUKA

— XapaKTEePUCTUKU OCHOBHBIX
MEePCIIEKTUBHBIX HAMPABICHHMA
COBPEMEHHOTO UCKYCCTBEHHOTO
WHTEJUIEKTa

— OCHOBBI IIPEJICTABIICHUS U
00pabOTKM 3HAHUH C TOMOIIIBIO
OHTOJIOTHH

— XapaKTEePUCTUKH OCHOBHBIX
HaIpaBJICHUN B MATHHHOM
oOydeHuun

— OCHOBHBIC TIPUHITUIIBI, CPEJICTBA
Y 33]]a49H UHTEJUIEKTYaJIbHOTO
aHaM3a IaHHBIX

YMETh:

— MPUMEHSTH TEXHOJIOTHH
MCKYCCTBEHHOT'O MHTEIIJICKTA JIJIst
peteHust 00pa3oBaTeIbHBIX 3a71a4
— pa3pabaTbiBaTh KOMIIOHEHTHI
OHTOJIOTHI B PEIAKTOPE OHTOJIOTUI
Protege

— HMCIIOJIb30BaTh OMOJIMOTEKH S3bIKA
Python mst penienus 3amaq
MAaIIMHHOTO O0yYCHHS

— UCTIOJIh30BaTh CPEACTBA aHAIH3a
JTAHHBIX Ha OCHOBE SI3bIKa
nporpammupoBanus Python
BIIQJICTh:

— OIBITOM Pa0OTHI C PEAAKTOPOM
oHTosiorui Protege

— OTBITOM UCTIOJB30BaHUS
o6ubnmoTek s3pika Python mis
pelIeHus 3a/1a4 MalTuHHOTO
o0ydeHus

— OIBITOM UCTIOJIB30BaHUS CPEICTB
aHaJIM3a JJAHHBIX Ha OCHOBE sI3BbIKA
nporpamMMupoBanus Python

paboTHI,
MPAKTUIECKHE
3aHATHUS

Hcnonb30BaHue pecypcoB TEXHOMapKa
JUTs1 PUBHKO-MATEMATHIECKOTO
o0Opa3oBaHUs

3HATH:
— pecypchl U QYHKIIMOHATIbHBIE
BO3MOKHOCTH 000pYIOBaHUS
TEXHOIIapKa

YMETh:

— IIPUMEHATH PECYPCHI TEXHOIIApKa
JUISL OpraHU3aluy IPOEKTHON 1
HCCIIEI0BATENbCKOM A€ATEIbHOCTU
IIKOJBHUKOB

BIIAJIETh:

— METOJaMU HCIIOJIB30BaHUA
pECYpPCOB TEXHOIIApKa B
00pa3oBaTeILHOM IpOLIECCe
LIKOJIBI M BY3a

JeKIINH,
nabopaTopHbIe
paboTHl,
9K3aMeH

MeTtoaudeckue noaxoabl K
Opranusanuu GU3uKo-
MaTeMaTH4eCcKOro oopa3oBaHus

3HaThb:

— NEPCICKTUBHBIC IPAKTUKU U
NOTCHI Al (bI/I3I/II(O-
MaTEMaTHUYICCKOI' O O6paSOBaHI/I$I B

JIEKITUH,
MPaKTHYECKUE
3aHATHS




Poccun

— MOJISJIA Y HaIpaBlieHUs! (PU3HUKO-
MaTeMaTHIeCKOro 00pa3oBaHuUs B
mkonax, CCY3ax u By3ax Poccuu
YMETh:

— OCYUIIECTBJIATH (PU3HUKO-
MaTeMaTH4ecKoe 00pa3oBaHue C
Y4ETOM OCHOBHBIX TIOJIOKEHHI
peann3yeMbIX METONICCKUX
TEOPUIN U BO3MOKHOCTEN
nudpoBoi oOpazoBaTeIbLHOMN
cpenabl

— pean30BBIBATH PA3IMYHBIC
MoJieNu (PU3NKO-MaTEMATUIECKOTO
00pa3oBaHMsI B 3aBUCUMOCTH OT
3armpocoB 00pa3oBaTEILHOM
OpraHu3allK U YPOBHS OCBOCHUS
y4YaIIMMUCS TpeIMeTa

BJIQJICTh:

— OIBITOM IPOEKTUPOBAHUS U
peanu3aliy 3aHATHIH pa3HbIX
THUIOB 10 (PU3UKE U MAaTEMAaTHKE C
WCIIO0JIb30BAHUEM BO3MOXKHOCTEH
udpoBoi 00P30BATEIBLHOM CPEIBI
— METOJIaMH U CPEICTBAMU
(U3NKO-MaTEMAaTHIECKOTO
oOpa3oBaHUs 1S pa3BUTHS
OJITApEHHOCTH B MPEIMETHOM
o0JacTu (B TOM YHUCIIE U C
UCIOJIbb30BAHUEM CPEJICTB U

pecypcos [{OC)
[TepcniekTHBHBIE TEXHOJIOTUU 3HaTh: nabopaTopHbIe
ndpoBoi 00pa3z0BaTENBHOM CpeIbI — OpPTaHU3AIMOHHBIC TTPUHIIHUITBI paboThl,
MOCTPOEHUsI LIUPPOBOI 3K3aMEH

00pa3oBaTeNbHON Cpebl

— OCHOBHBIE CPECTBA JIIS
pa3paboTKU OHJIAMH KypCOB U
BUPTYaJIbHBIX 00pa30BaTEIbHBIX
TUIOIIAI0K

— OCHOBHBIE HAIpPaBJICHUS
reliMupuKanun B 00yueHuH,
pacrpocTpaHeHHBIE B
00pa3oBaTebHOM IPOCTPAHCTBE
BU3YaJIbHBIE CPEIbI JUIs
pa3paboTKK KOMIBIOTEPHBIX UIP
U1 00y4YeHus

— OCHOBHBIE BO3MOXXHOCTH
BUPTYaJIbHOW PEaTbHOCTH IS
MPOBEICHUS BUICOKOH(DEpeHIN I
— OCHOBHBIE CEPBHUCHI CETH
HuTepHeT mis co3nanus
00pa30BaTEeNbHOrO KOHTEHTA U UX
00pazoBaTeNbHBIN TOTCHITHAI
YMETB!




— aHaAJM3UPOBATh U OLICHUBATh
COBpPEMEHHBIE IIU(PPOBBIE
TEXHOJOTHUH U UHCTPYMEHTHI
YUUTENS

— UCMOJIb30BaTh COBPEMEHHbBIE
OHJIAWH MIAT(OPMBI JIJIS CO3/IAaHUS
U(PPOBBIX YICOHBIX MaTEPHATIOB
— UCIOJIb30BaTh BU3YaAJIbHBIE CPEIbI
Ui pa3paboTKu 00pa3oBaTeIbHBIX
KOMITBIOTEPHBIX UTP

— pa3pabarbiBaTh UPPOBOI
y4eOHBIN KOHTEHT C
HCIIOJIb30BaHUEM 3JIEMEHTOB
BUPTYAJIbHOU, JOTIOJHEHHON U
CMEIIaHHOH peanbHOCTH

— MCIIOJIb30BaTh HHCTPYMEHTHI
OHJIaliH cepBUCOB ceTu MHTepHET B
o0Opa3oBaTeIbHOM Ipoliecce
BIIQ/IETh:

— OIBITOM aHAJIU3a U OLICHKU
COBpPEMEHHBIX ITU(POBHIX
TEXHOJIOTHI U HHCTPYMEHTOB
YUUTEIS

— OIBITOM CO3/aHUS U
HCIOJIb30BaHUS B yUeOHOM
MIPOLIECCE BUPTYaAIbHBIX
00pa3oBaTeNbHBIX MIOMIAI0K U
OHJIANH KypCOB

— OIBITOM CO3/aHUS U
HCIOJIb30BaHUs 00pa30BaTeNbHbIX
KOMITBIOTEPHBIX HT'P B BU3yaITbHBIX
cpena

— OIBITOM CO3/IaHHUS COBMECTHOI'O
CETEBOI0 MPOJYKTa C
pacnpe/ieIeHHbIMH Y9aCTHUKaMU

10

Pa3paboTka KOHTPOJIBHO-
M3MEPUTENbHBIX MaTEPUATIOB C
MNpECAMETHBIM COJACPIKAHUEM

3HaTh:
— BO3MOKHOCTH IIPUMEHEHUS
COBPEMEHHBIX HEHPOCETEN IpH
pa3paboTke KOHTPOJIbHO-
U3MEPUTENIBHBIX MaTEPHUAIIOB U
po0OJIeMBbl, BO3HUKAIOIHE B
OLICHUBAHWH U KOHTPOJIE B CBSI3HU C
LIUPOKUM HEKOHTPOJIUPYEMBIM
BHeApeHneM N B yueOHbII
ponecc

— pa3IM4HbIE METOMbI
reHeprupoBanus JaHHbIX K KUM n
TPAHUIIBI UX IPUMEHUMOCTH

— OCHOBHBIE TPUHIIMUIIBI 0OTOOpa
MaTepHaia 1 (POpMBbI €ro Moaa4yu
ripu coctasienny KM paznuunoin
HAIIpaBJIEHHOCTH

YMETb:
— OTOMpaTh KOHTPOJIBHO-

nabopaTopHbIe
paboTHl,
9K3aMeH
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U3MEPUTEIIbHBIC MaTEePHATBI
aJIcKBaTHBIC IC/ISAM U 3a7a4aM
M3MEPEHUS (IMarHOCTHKA,
KOPPEKTUPOBKA, COMOKOHTPOJIb,
HUTOTOBBI KOHTPOJIb); COCTABIIATH
KVMp&1 B nnanore ¢ M

— OIIEHMBATh KaYECTBO I'OTOBBIX
KHMMoOB 1 yMeCTHOCTb UX
MIPUMEHEHHUS B KOHKPETHBIX
00CTOATEIBCTBAX

— COCTaBIIITh TSCTOBBIC 3aaHUS,
PAaCKpBIBAIOIINE HE TOJIBKO
(dhopmasibHBIC 3HAHUS
TECTHUPYEMBIX, HO U TIIyOUHY
TMOHUMAaHHUS COOTBETCTBYIOIIETO
Marepuaia

BIIAJICTh:

— IPUMEHEHUEM TOTOBBIX
KOHTPOJIbHO-U3MEPHUTEIIbHBIX
MaTepuasioB

— TOTOBBIM HHCTPYMEHTApPHEM [Tt
coctapienus KIIMos

— METOJIMKOM 00paboTKH
pe3yIbTaTOB KOHTPOJIBHBIX
MEPONPUITUI

11

udpossie m1aboparopuu B PU3UKO-
MaTeMaTH4eCKOM 00pa30BaHUU

3HATh:
— (yHKIIMOHATbHBIE BO3MOKHOCTH
U POBBIX TabOpaTOPHiA

YMETh:

— IPUMEHSATH HUPOBHIE
1a00paTOpHHU Il OpraHU3ANH
MPOEKTHOM M UCCIEN0BATEIbCKON
NesITeIbHOCTH IKOJIbHUKOB
BJIA/IETh:

— METOJIaMH UCIIOJIb30BaHUS

U (POBBIX PUINIECKUX
naboparopuii B 00pa3oBaTeIbHOM
IIpoLiecce MIKOJIbI U By3a

JICKIIUH,

nabopaTopHbIE

paboThl,
9K3aMeH

12

ITpon3BoacTBEHHAS IPAKTHUKA
(Hay4HO-MCCcleoBaTeabcKas paboTa)
o Monayimo 5

3HATh:
— CTPYKTYpY macrnopTa Hay4HOU
CIIELIMATIBHOCTH

— cnenu(uKy UCTIOTB30BaHUS
HWCKYCCTBEHHOTO MHTEIUIEKTA IIPU
MPOBEICHUY HAYYHBIX
HCCIIEIOBAHUI

— COBPEMEHHBIE TOAXOIbI, METOBI
Y TEXHOJIOTUU, HEOOXOUMBIE JITIS
CaMOCTOSITEIIBHOTO PEIICHUS
HCCIIEIOBATENBCKUX 33124

— cnenu(uKy MOJETHUPOBAHUS TIPU
PELLIEHUH UCCIEN0BATEIBbCKUX
3a7a4 B paMKax MOJATOTOBKH
MAarucTepCKON JuccepTalun

YMETB:

11



— OIpeeNATh MoJje npolieM s
HAYYHBIX UCCIEA0BAHUM

— CTPOUTH MOJEINH MPU
IIPOBEICHUU HAYYHOT'O
HCcCIeA0BaHus

— IPOBOJIUTH aHAJIU3 AKTYaJIbHOCTH
TE€M Hay4HbIX MCCIIEIOBAHUN

— CaMOCTOSTEIbHO BHIOMPATh
ONTUMAaJIbHBIE ITOAXOABI K
IIPUMEHEHUIO MOJIEIIMPOBaHUs IPU
pELIEHUH UCCIEN0BATENbCKUX
3a/1a4 B paMKax IOJATrOTOBKU
MarucTepCcKoM AucCcepTaluu
BJIAJIETh:

— IpueMaMu paboThl C HAYYHOU
JUTEPATYPOU

— cnoco0aMu IPUMEHEHUs
METO/I0JIOTUYECKUX OCHOB U
TEXHOJIOTH aHan3a
METOA0JOTHYECKOrO armapara
HCCleIoBaHmil B cepe HAYKH U
oOpazoBaHus

— cnoco0aMu OCMBICIICHUS U
KPUTUYECKOIO aHaIN3a
CYILECTBYIOIIETO OIbITa
HCCIIEIOBaHMsl, MOICIUPOBAHUS B
X0J1€ MPOBEACHUS UCCIIEIOBAHNUS

13

[Tpon3BoicTBEHHAS TIPAKTUKA
(Hay4HO-HCCNeoBaTeIbCcKas paboTa)
o Monyo 6

3HATB!
— TpeOOBaHUA K COCTaBJICHUIO
IJ1aHa pa3paboTKH SJIEMEHTOB
ndpoBoi 00pa3zoBaTENBHOM
cpenbl

— COCTaB MHCTPYMEHTAIbHBIX
PECYpPCOB U CPEICTB ISt
pa3paboTKU 3JIEMEHTOB LU(POBOIL
o0Opa3oBaTenbHOM cpenbl 11
cUCTeMbI (PU3HKO-
MaTeMaTH4eCcKOro o0pa3oBaHUs
YMETB!

— COCTaBJISAITH IJIaH pa3pabOTKU
pa3HbIX TUIIOB HJIEMEHTOB
uudpoBoit 00pazoBaTeILHOMN
cpeabl

— ONpEAENATh TUI U CTPYKTYPY
KOMILUIEKCHOTO 00pa30BaTeIbHOTO
pecypca s peanuzanuu GpusnKo-
MaTeMaTHIeCKOTro 00pa3oBaHUs B
ycI0BUAX HU(POBOI
o0pa3oBaTenbHOM cpeibl

— 1MoAOUPATh UM KOHCTPYHPOBATh
KOHTEHT JIJISl KOMIUIEKCHOTO
00pa3oBaTeNHLHOIO pecypca ¢
(bU3MKO-MaTEMaTHIECKUM
CoJIepKaHuEM

12




BJIAJICTh!

— OIBITOM aHallu3a U BhIOOpa
MHCTPYMEHTOB JUIS Pa3pabOTKu
AJIEMEHTOB IIUPPOBOH
00pa3oBaTeNbHOMN Cpebl

— MpUeMaMu pa3paboTKu
3JIEMEHTOB I (POBOH
00pa3oBaTeNbHON CPebl

— OTIBITOM Pa3pabOTKU U
MyOJIMYHON Mpe3eHTannuu
00pa3oBaTEeIBHBIX PECYPCOB

14

IIpon3BoaCTBEHHAs PAKTUKA
(HayuHO-HCCIIeTOBaTEIbCKAs paboTa)
o Mopyito 7

3HATB!

— TpeOOBaHUA K IIPOBEACHUIO
MOHUTOPHUHTA Ka4ecTBa (PU3UKO-
MaTeMaTH4eCKOro oopa3oBaHus Ha
yYpOBHE 00pa30BaTEIbHOM
OpraHu3aluu

— TpeOOBaHUS K AUATHOCTHYECKIM
METOAMKAM U MHCTPYMEHTaM
YMETh!

— COCTaBJIATh NACHOPT, IPOTrPAMMY,
O0TOMpaTh TUArHOCTUIECKUI
MHCTPYMEHTApHil U1 IPOBEIEHUS
MOHHTOPHUHTA Ka4ecTBa (PHU3HKO-
MaTeMaTU4eCcKOro oopa3oBaHus B
JIOKaJbHBIX yCIOBUSAX (YPOBEHB
00pa3oBaTebHON OpraHU3aIINH )

— moaoupath 3 PeKTUBHBIN
JIMarHOCTUYECKUI
WHCTPYMEHTAPHH [T OLIEHKU
KayecTBa (PU3UKO-
MaTeMaTHIeCKOTro 00pa3oBaHuUs B
JIOKAJIbHBIX YCJIOBUAX (YPOBEHb
o0pa30BaTeNbHON OpraHu3alun)

— KOHCTPYHMPOBATh KOHTPOJIbHO-
M3MEpHUTEbHBIE MaTEPHAIIBI C
MIPEIMETHBIM COJIepKAHUEM
BIIQJICTh:

— ONBITOM peau3auu
JMAarHOCTHYECKUX METOIHK 10
OLIEHKE KauecTBa
00pa3oBaTENHFHOTO MPOIIECCa U €ro
pe3yIbTaToB

— MIpUeMaMu MaTeMaTU4YeCcKOn
00paboTKH MOTy4YEHHBIX
pe3yabTaTOB UCCIIEOBAHUS

— IpUeMaMu MaTEMaTUYECKON
00pabOTKM JAHHBIX MOHUTOPUHTA
KauecTBa 00pa30BaHUs

— OIBITOM Pa3pabOTKH U
MyOJIMYHON Mpe3eHTaluu nporecca
MIPOBE/ICHUS U PE3yIbTAaTOB
MOHHTOPHHTA

15

VYyeOHast npakTHKa

3HaTh:
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(o3HakoMuTensHas) mo Mogyito 1

— OCHOBHBIC TIPUHITUITBI, STAITBI U
MPOLIEAYPHI OpraHU3AIIH
MeIarOrMYECKOT0 UCCIIETOBAHMS
— IpueMbI cOopa 1 00paboTKH
Hay4YHOU MH(pOpMaIUH 1o
uccieayemMon npodieme

YMETh:

— BBICTPAMBATh TEOPETUICCKYIO
MO/IEJTb UCCIICTOBAHMSI

— OCYILECTBJIATH MOUCK U aHAIIN3
Hay4YHOU MH(pOpMaIuK B
HAayKOMETPHUYECKUX 0a3ax u
OMOIMOTEYHBIX KaTajgorax Jis
MOJArOTOBKH MaruCTEPCKOU

T CCEPTAIIH

BIIQJICTh:

— MPUEMaMH OpraHU3aIuu
HCCIICIOBATEIILCKOM IeITeTbHOCTH
— MPUEMaMU aHHOTHPOBAHUS
Hay4YHBIX TEKCTOB 110 IIpobiieme
WCCIICIOBAHHMSI

2.2. Kanennapuplii rpadpuk popMUPOBAHUSI KOMIIETEHIIHHT

Cemectpsl
Ne HaumeHnoBanue y4eOHbIX p
n/n HCHMIJIMH U PAKTUK
Aucn p 11213 |4|5]|6]7 10
1 | Meroznonorus ¥ METO/Ibl HAYYHOTO +
WCCIIEIOBAHHS
2 | CoBpeMeHHbIE POOIEMbI HAYKH +
3D-MonenupoBanue +
4 | VI30paHHbIE TTIaBBI MATEMAaTHKHU +
¢buzukn
5 | UHCTpyMEHTHI co3tanus +
TECTUPYIOUINX CHCTEM
6 | MckyccTBeHHBIN MHTEIIEKT B paboTe +
YUUTENSA-TIPEIMETHUKA
7 | Ucnonb3oBaHME pecypcoB TEXHOIApKa +
JUTsT PUBHKO-MATEMATHIECKOTO
o0Opa3oBaHUs
8 | Mertoanueckne MOIXOMBI K +
opraHuzanuu (pusuko-
MaTeMaTHYeCKOro o0Opa3oBaHMs
9 | IlepcrieKTUBHBIEC TEXHOJIOTHH +
1 poBoii 00pa30BaTENLHON Cpebl
10 | Pa3paboTka KOHTPOIBHO- +
M3MEPUTENIbHBIX MaTEPUATIOB C
MPEIMETHBIM COJICPKAHNEM
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11

udposeie madboparopuu B HU3NKO-
MaTeMaTU4eCcKoM 00pa30BaHUU

12

IIpon3BoaCTBEHHAs PAKTUKA
(HayuHO-HCCIIeTOBaTEIbCKAs paboTa)
o Moayito 5

13

[Ipoun3BoCTBEHHAS MPAKTHKA
(Hay4HO-MCCIIeIOBaTeIbCKast paboTa)
o Mopyito 6

14

[IpousBocTBEHHAs MpaKTUKa
(HayuHO-HCCIIeIOBATEIbCKAsI paboTa)
o Mopymto 7

15

VY4eOHas npakTHKa
(o3HakoMuTenbHas) o Mogyito 1

2.3. MaTpuna oueHku ¢hopMHPOBAHHOCTH KOMIIETEHIIUH

HaumeHnoBanue yueOHBIX
AUCUMILINH U MIPAKTHK

OuenoyHble cpeacTBa
1 (popMBI OLIEHKH

MeTto010THS ¥ METOIbI HAay4YHOI'O
HCCICI0BaHUA

Tectsl o pa3aenam. UaTemnekt-kapra. [Toprdomano
IIPOEKTHBIX paboT.

CoBpeMeHHbIE TPOOJIEMBI HAYKH

KomruiekT 3aganuii 111 NpakTHYECKUX 3aHATUH.
Omnpocsl. loknanel. [TopTdoaro npoeKTHEIX paboT.

3D-MonmenupoBanue

Brinonnenue 3aganuit 1a00paTOpHBIX 3aHATHH.
BrinonHenue 3aganuii mpaktuyeckux padot. Tecr.
3auer.

M36paHHble Ir11aBbl MATEMaTUKH U
buzuku

BrinonHenue 3agannii 1a00paTOPHBIX 3aHATHH.
[Ipaktuueckue 3ananus aiig CPC. CPC no u3yuenuto
TEOPETUYECKOro Mmarepuaina. Tecr.

NHCTpyMEHTHI CO31aHUs
TECTUPYIOIIUX CUCTEM

Pa3paboTka TecTa Ha OCHOBE CAMOCTOSITEILHO
co3nanHbix KMIM u ananu3 ero pe3ynbTaTtoB nIpu
nomotu LibreOffice XForms. Pa3zpaboTka Tecta Ha
OCHOBE CaMOCTOATENbHO co3AaHHbIX KM u ananus
ero pe3ynbtaroB npu nomoiu NextCloud Forms.
Pa3paboTka Tecta Ha OCHOBE CAMOCTOSITEILHO
co3ganHbix KM u ananms ero pe3ynpTaTtoB Ipu
nomoru iTest, NetTest unu Moodle (nBa cpenctsa
Ha BbIOOp ucnonHuTtens). Pazmemenne
camocrosaTesbHO co3aanHbix KMMMoB B B/l cuctemsl
WebUCS. Ananus pe3yabTaToB TOTOBOTO TECTA U3
cuctembl WebUCS npu nomomm aHaJIuTHUECKUX
3anpocoB. PanxupoBaHue peCOHEHTOB IO
BbIOpaHHOMY TecTy B cucteme WebUCS.
[oprdhonmo npoekTHBIX paboT (MOTHBINA UK
TECTUPOBaHUs ¢ mpuMeHeHueM XForms 1 1aHHBIX U3
WebUCS).

HCKYCCTBCHHBIﬁ HMHTCIIJIICKT B pa60Te
YUUTCIIA-IPEAMETHUKA

3ananus 1abopaTopHBIX paboT. 3agaHus JUis
CaMOCTOSITENIbHOM BHEAYAUTOPHON pabOThI
crynenToB. Tect. 3auer.

Hcnonp30BaHUE pecypcoB TEXHOMAPKa
JUIs QU3HKO-MAaTEMATHIECKOTO

Brimonnenue 3amannii 1ab0paTOPHBIX 3aHATHH.
ITpaktnueckue 3apanus g CPC. CPC no usyuenuto
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00pazoBaHMs

TEOPETUYECKOT0 MaTepruasia. ATTECTAIlUsI C OLICHKOM.

8 | Meroauueckue MoaAXo0 bl K Tectol no pasnenam. Keiic-3apanue. [Ipoext no
opraHu3amuu GU3NKo- paszneny 2. UaTennekr-kapta. [TopTdonmo
MaTEeMaTHYECKOTO 00pa30BaHUS MIPOCKTHBIX PaboT.

9 | IlepcrieKTUBHBIE TEXHOJIOTHUU AHaM3 COBPEMEHHBIX TEXHOJIOTHI ITUGPOBOMA
1u(poBoi 00pa30BATEIHLHOM CPEIbI o0pa3oBaTenbHOM cpebl U MHPPOBBIX

WHCTPYMEHTOB yuuTes. BoimonHnenue
WHIMBUAYAIBHBIX 3a1anuii. Hamucanue pedepara.
3ayeT - NoJIr0TOBKA U 3alIUTa NOpT(OIHO.

10 | Pa3paboTka KOHTPOJILHO- Pa3pabotka cobctBenHoro KM Ha 3a1anHyro
U3MEPUTENIbHBIX MaTEPUajoB C temaTuky. TecT. [TopTdonro npoekTHbIX padoT.
MPEIMETHBIM COJIePKaHUEM

11 | [udpossie mabopaTopun B GU3HKO- BrinonHenue 3agannii 1a60paTOPHBIX 3aHATHH.
MaTeMaTH4eCKOM 00pa30BaHUU [Ipaxtunueckue 3ananus aius CPC. CPC no usyuenuto

TeopeTruueckoro matepuaia. [loprdonro npoekTHbIX
pabor.

12 | [IpousBoaCTBEHHAs IPAKTHKA JlueBHUK npakTHKaHTa. [TopThonno BeIMOIHEHHBIX
(HayuHO-HCCIe0BaTeNbCKasg padota) | padot. [Ipoekt. Camoananus. 3auer - 3anura
o Mopyio 5 MPOEKTA.

13 | [IpousBoaCTBEHHAs TPAKTHKA JlneBHUK npakTHKaHTa. [TopThonno BeIMOITHEHHBIX
(HayuHO-HCCIeoBaTeNbCKas padora) | padot. [Ipoekt. Camoananus. [loaroroBka HayuyHOM
no Moaymio 6 CTaThH K MyONUKalMU. 3a4eT - 3al[iTa MPOEKTa.

14 | Ilpou3BoACTBEHHAS IPAKTHKA JHeBHUK pakTHKaHTa. [1opT(hoIMO BRITOITHEHHBIX
(Hay4HO-HCccneioBaTenbckas padora) | pabot. [Ipoext. Camoananus. [loaroroska HayqHOH
no Monysro 7 CTaThU K MMyOJMKAIMH. 3a4€T - 3alIUTa TPOCKTA.

15 | YueOHas npakTuka JlneBHUK nipakTUKaHTa. [TopT(OIMO BBIIOIHEHHBIX

(o3HakomMutenpHas) mo Mopayio 1

paboT. YueOHBIN MPOCSKT. ATTECTAIHS C OICHKOM.
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