IHacnopr 1 nporpamma (popMuUpoOBaHUSA KOMIIETCHMHU

Hamnpasnenue 44.03.05 «Ilemarornueckoe oOpa3oBaHHE»
[Tpodpmm «Marematukay, «MHpopMaTuka»

1. ITacnopT KOMIETEHIUH
1.1. ®opmyIHpoOBKa KOMIETEHIHUH

BBINyCKHHK, OCBOMBIIHMI OCHOBHYIO IIPO(ECCHOHATILHYIO 00pa30BaTeIbHYIO MPOrpaMMy, JTOJDKEH
001a1aTh KOMIIETEHIINEN:

CIIOCOOHOCTBIO MCII0JIb30BaTh €CTECTBEHHOHAYYHbBIE U MATEMAaTHUECKUE 3HAHUS IS
OPUEHTUPOBAHMS B COBPEMEHHOM HH(OPMAIIMOHHOM IIPOCTPAHCTBE

OK-3

1.2. MecTo KOMIIETEeHIIMH B COBOKYITHOM OKH/aeMOM pe3yJibTaTe 00y4eHust

KommereHmust oTHOCHTCS K OJI0KY OOIIEKYIbTYPHBIX KOMIETCHIIUH U SBIISETCS 00s13aTEIbHON /IS
BCEX BBITYCKHUKOB B COOTBETCTBUM ¢ TpeboBaHussmu OITOII.

1.3. CtpykTypa KoMneTeHIIUH
CrpyKTypa KOMIETEHLIMU B TEPMUHAX «3HATBY», «YMETb), «BIAJICTh»

3Hamo
— OCHOBHBIE XapaKTEPUCTUKU €CTECTBEHHOHAYYHONU KapTHUHBI MUPA, MECTO U POJIb YEJIOBEKA B
HIPUPOJIE;

— CTPYKTYpHBIE€ YPOBHU OpPraHU3alMM MaTEePUH, UHTETpaJIbHbIe KOHLIEMIIUN €CTECTBO3HAHUS;

— YPOBHH OpraHM3alluu >KHBOT0, 0COOEHHOCTH YE€JIOBEKA U COLIMATBbHO-3KOHOMUYECKUX CUCTEM;
— OCHOBBI COBPEMEHHBIX TEXHOJIOTHH cOopa, 00pabOTKH U MpeicTaBiIeHUs HH(popMaluu,
UCIIOJIb3YyEMBIX B ydEOHOM IIPOLIECCE;

— OCHOBHBIE (DYHKIIMU U TpeOOBaHUs K HH(OOPMALIMOHHBIM CUCTEMAM B YIIPaBICHUHU
00pa30BaTeNbHBIM YUpPEXKICHUEM;

— NOHATHE UH(POPMAIIUK, €€ BUJbl U CBOMCTBA; TUCKPETU3ALMs HENPEPBIBHOM MHpOpMaLuy;

— IIOHATHE CUCTEMBI CUMCIIEHHSI, OCHOBAHUSI CUCTEMBI CUNCIICHHUS,

— IpaBUJIa 3aIIUCH MaTEMaTUYECKOE BbIPaKEHUE B IAaHHOM SI3bIKE MPOrpaMMHUPOBAHUS;

— OCHOBHBIE BH/Ibl AITOPUTMOB: JINHEHHBIE, PA3BETIISIOIINECS, [IUKIIBL;

— METOJI0JIOTUIO CTaTUCTUYECKOI0 CCIIEI0BAHNUS, OCHOBHYIO 33]1auy U JTaIlbl;

— alIrOpUTMBI IEPBUYHOM 00pabOTKH IKCIIEPUMEHTAIbHBIX JAHHBIX;

— CocOObI MPEACTABIEHUS HAa KOMIIbIOTEPE KJIACCUUECKUX allreOpandyecKkux CTPYKTYp, TPAHUILIBI
IIPUMEHUMOCTH CUMBOJIbHBIX BBIUYMCIIEHNN HAa KOMIIBIOTEPE;

— 0a30BbI€ METO/bI IEPEUNCIICHUSI KOHEUHBIX alredpandeckux 00ObeKTOB;

— OCHOBHBIE METO/IbI M aJITOPUTMBI KOMITBIOTEPHOU anreOpsl;

— OCHOBHBIE pa3zielibl TEOPUU MATPHUIl U CUCTEM JIMHEHHBIX YpaBHEHUN;

— OCHOBBI aIredpanyecKoi TEOPHUH KOMIUIEKCHBIX YHCENT;

— OCHOBHBIE pa3zelibl TEOPUHU TPYIIIL;

— OCHOBHBIE pa3zieiibl TEOPUH BEKTOPHBIX IPOCTPAHCTB;

— OCHOBHBIE Pa3/ieNbl TEOPUH KOJIELL;

— OCHOBHBIE pa3zeiibl TEOPUH MHOTOYJIEHOB;

— 0a30BbI€ TEOPETUKO-MHOKECTBEHHBIE ONPEIENIEHNUs], OCHOBHBIE 3aKOHBI JIOTUKH, JIOTHYECKHE
IIpaBWJIa IOCTPOEHUSI MaTEMaTUUECKUX PaCCyKIEHUH (0Ka3aTENbCTB);

— 0a30BbI€ OIpeIeTIeHNs TEOPETUKO-MHOKECTBEHHBIX MOHATUH U TEOPEMBI, CBSI3aHHBIE C IOHATUSMHU:
COOTBETCTBUS, OTOOpaXeHHUs, OMHAPHBIE OTHOILICHHUS;



— OmpeJeNieHHsI OCHOBHBIX MOHATUHN U JJOKA3aTeIbCTBA (PAaKTOB aHATUTHYECKON T€OMETPUH;

— OCHOBHBIC TIOHSATHS U JIOKa3aTelbCcTBa (akToB ahPUHHON M MPOESKTUBHOU T€OMETPUH,

— OIpeJesieHHsI OCHOBHBIX MOHATUHN M JJOKa3aTeabcTBa (GakToB AU(PepeHIInanbHOI reoMeTpuH,
M3Y4arolleil OCHOBHBIE CBOMCTBA KPUBBIX U MOBEPXHOCTEN B IPOCTPAHCTBE;

— OCHOBBI aKCHOMAaTHYE€CKOT'0 METO/1a 1 OCHOBHBIE TOJIOKEHUs TeoMeTprn JIo6aueBcKoro;

— 0a30Bbl€ MPUHLUIIBI YUCIEHHBIX M CUMBOJIbHBIX BBIYMCIEHUN Ha KOMITBIOTEPE;

— MPUHIIMITBI UCTIOJIB30BAHUS M CLIOCOOBI OpPraHM3alluy BEIYUCICHUH ¢ moMomsio WolframAlpha;

— COCcO0ObI KOMITBIOTEPHOI MOATOTOBKH U IMyOJIMKallMK MAaTeMaTUYECKUX TEKCTOB;

— OCHOBHBIE MTOHATHS U KJIACCHI 33a]1a4 MIPUHATHUS ONTUMAIBHOTO PEIICHUS, METO/IbI PEIICHUS STUX
3az1ay;

— OCHOBHBIE MTOHATHS U METO/IbI PEIICHUS 33a/]a4 HETMHEHHOT0 ¥ IMHAMUYECKOr0 MTPOrPaMMHUPOBAHUS;
— OCHOBHBIE TTOHATHUS M METOBI PEIICHUS 33/1a4 IPUHATUS ONTUMAJIBHBIX PELICHUN B YCIOBUSIX PHCKa,
B YCIIOBUSIX HEOMPECICHHOCTH U KOH(IUKTA;

— CTPOEHUE KOHEYHBIX IOJIEH;

— CBOMCTBA KOHEYHBIX MOJIEH, TO3BOJIAIONINE OCYIIECBUTH 3 (HEKTUBHYIO (DaBKTOPU3ALIMIO TOJIMHOMOB
HaJl HUMH;

— OCHOBHBIE METO/IbI (PAKTOPU3ALIMU TOJTMHOMOB HaJl OJIEM PAallMOHABHBIX YHCET;

— OCHOBHBI€ TIOJIOKEHHS TEOPHH MTPEEIIOB U HETPEPHIBHOCTH (DYHKIIUH;

— OCHOBHBIE MOJIOXKEHUA AU PepeHIInaTIbHOT0 HCYUCTEeHUS GYHKIIMH OJHOTO IEPEMEHHOT0;

— OCHOBHBI€ TIOJIOKEHHUS UHTETPATBHOTO UCYHUCIICHUS (YHKIIUU OJJHOM TepeMEHHOM;

— OCHOBHBIE TTOJIOKEHUS TEOPUU PAJIOB;

— OCHOBHBIE MTOJIOXKEHUS AP PEepEeHIINATHHOTO H HHTETPATHHOT0 HCYUCICHUN (QYHKIIMH MHOTHX
MEPEMEHHBIX;

— OCHOBHBIE TIOHATHS, (HOPMYITBI M POPMYIUPOBKH YTBEPKICHUI KOMOWHATOPUKH U TEOPUHU
CIIy4aifHbIX COOBITHIA;

— OCHOBHBIE TOHATUS, (POPMYITBI M POPMYIUPOBKH YTBEPIKICHHUI TEOPHU CITy4ailHBIX BEIHYUH;

— OCHOBHBIE MOHATHS, HOPMYIBI U POPMYTUPOBKH YTBEPKIACHUI MaTeMaTHYE€CKON CTaTUCTUKH;

— OCHOBHBI€ 3aKOHBI MEXaHUKH U AJIEKTPOAMHAMUKHY;

— (U3MUecKue BETUUNHBI U UX €TUHHILIBI H3MEPEHNUS;

— OCHOBHBIE TTOHATHS M 3aKOHBI MOJICKYJISIPHOW (DU3UKH U TEPMOAMHAMUKHY;

— OCHOBHBI€ MOJIOKEHHSI TEOPUU MOTPELIHOCTEH U TEOPUH NPUOTMKEHUIA;

— METOJIbI TOCTPOSHHSI HHTEPIOJSAIIMOHHBIX MHOTOWIECHOB U 3JIEMEHTOB HAWITYUYIIETO PUOIMKCHNUS;
— METO/JIbl YUCICHHOTO TU(PEepeHIMPOBaHNS U UHTETPUPOBAHUS;

— METO/IbI YHCIICHHOTO PEIIeHHsI OOBIKHOBEHHBIX TU(dEpeHINATbHBIX YPaBHEHUN 1 YpaBHEHHI B
YaCTHBIX TPOU3BOAHBIX;

— OCHOBHBIE XapaKTEPUCTHKH METO[a TPOEKTOB, THIIOIOTHS M TPEOOBAHUS K yIEOHBIM MPOECKTAM;

— OCHOBHBIE BO3MOYKHOCTH 3JIEKTPOHHBIX 00pa30BaTeIbHbBIX PECYPCOB;

— METOJIOJIOTHIO TIPOBEICHHSI HAYYHO-TIPAKTHIECKOTO UCCIICIOBAHUS U €T0 MPEICTABICHUE B TEKCTE
BKP;

— CIIOCOOBI M MEXaHU3MbI BHEIPEHHSI PE3yIIbTaTOB UCCIICAOBAaHNUS B 00pa30BaTeIbHBIC OPraHNU3allui U
UX anpooOaruu;

— TMPUEMBI TIPEICTaBIeHUS HH(pOpMaIiu, TpeOOBaHUS K TOKJIAAY H COMPOBOXKIAIOIINM €T0
MmarepHalam;

ymemp

— IPUMEHATH €CTECTBEHHOHAYYHbIE 3HAHUS B MPO(PECCUOHAIBHOMN 1€ATEIbHOCTH;

— MIPUMEHATh CUCTEMHBIN U CHHEPTeTHYECKUH MOAX0 bl B IPOPECCHOHATBHOM NesATETbHOCTH;

— IPUMEHATH €CTECTBEHHOHAYYHbIE 3HAHUS B MIPOIIaraH/ie 3aliuThl TPUPO/IBI;

— aHaJIM3UPOBATh MPOTrPaAMMHBIE CpeACTBA y4eOHOr0 Ha3HAUYEHUS;

— UCTOJIb30BaTh CPEACTBa rpapUuecKoro peJakTopa U peaKTopa BUAEO AJis pa3pabOTKH MaTepHalioB
y4eOHOT0 Ha3HAYCHHUS;

— U3MEpeHHe KoJanuecTBa nHpopMaIuy;

— Pa3JIMYHBIMU METOJAMH MEPEBOINUTD YHCIIA U3 OJHOU CUCTEMBI B APYTYIO;

— 3allMChIBaTh MaTeMaTHYECKOE BbIPAXKEHHE B JTAHHOM SI3bIKE IPOTrPAMMUPOBAHMUS;



— COCTaBJICHHE AJITOPUTMA MaTEeMAaTHUUECKON 3a/1a4u;

— COCTaBJICHHE TUCKPETHOTO BApHAIIMOHHOTO PsJia I 00pabOTKU PE3yIbTaTOB HAOJIOICHHUIA,

— OMPEJIETUTH TOUCUHBIE OLIEHKHU MapaMeTPOB pacpeIeICHUS;

— peuaTh ¢ UCMOJb30BAHNEM MaTEeMAaTUYECKUX MTaKeTOB 0a30BbIE 3a]]a4H, OTHOCSIIHECS K
KOMITBIOTEPHOH anredpe;

— peuaTh TUIIOBBIE 3a/1a4K Ha pa30HeHre MHOKECTBA PABHOMOIIHBIX KOHEUHBIX alredpandeckux
00BHEKTOB C OIMHAKOBOW CHTHATYPOH Ha KJIACChl H30MOP(HBIX;

— IPUMEHATh OCHOBHBIE aJITOPUTMBI, pEaIi30BaHHbIE B CHCTEME KOMITbIOTEPHOI anreOpsl, s
pelleHus 3aa4 TEOpUr YUCe;

— pellaTrh TUMOBbIE 33JI1a4U U3 TEOPUHM MATPUIL U CUCTEM JIMHEHHBIX YPAaBHEHUI;

— pelaTh TUIOBBIE 3a/1a4H B 110JI€ KOMILJICKCHBIX YHCET,;

— pellaTh TUMOBbBIE 33J1a4U U3 TEOPUH TPYIIIL;

— pelaTh TUIIOBBIE 3a/1a4K U3 TEOPUU BEKTOPHBIX IPOCTPAHCTB;

— pelaTh TUIIOBBIE 3a/1a4 U3 TEOPUU KOJIELl,

— peuaTh TUIOBBIE 3a/1a4l U3 TEOPUH MHOTOYJICHOB;

— JIOTMYECKU T'PaMOTHO KOHCTPYHPOBAaTh MaTeMaTUUYECKHE MTPEIJIOKEHUS U OIIPEIEICHMS,
AHAIM3UPOBATH MX JIOTHUECKOE CTPOCHHUE, 3aITUCHIBATh CUMBOJIMYECKU U TIEPEBOIUTH CUMBOJINYECKYIO
3aM1Ch Ha €CTCCTBCHHBIN S3HIK;

— OMEePUPOBATH OCHOBHBIMU TEOPETHUKO-MHOKECTBEHHBIMU MOHATUSMU: COOTBETCTBUS, OTOOpaKEeHUS,
OMHapHBIC OTHOIICHUS, IPUMEHATH HA MMPAKTUKE TIOJYUCHHBIC TEOPETUUECKHUE 3HAHNUS,

— IPUMEHATH TEOPETHUECKHUE 3HAHUSA K PEIICHUIO 33]1a4 110 AaHATTUTHYECKON T€OMETPUH;

— pelaTh TUIIOBBIE 3a/1a4M 110 pa3aemy;

— IPUMEHATH TEOPETHUUECKHUE 3HAHUSA K PEIICHUIO0 TeOMETPUUECKUX 3aau 10 pa3zeny;

— ONepUpOBaTh OCHOBHBIMU 00bekTaMu B Mojenu [lyankape mrannmerpun JlobaueBckoro;

— aHAJM3UPOBATh U BHIOMPATh KOHKPETHBIE MaTEMAaTHUYECKHE MAKEThI ISl PELICHUS TTOCTaBICHHBIX
MaTeMaTUYECKUX 3ajay;

— UCITIOJIB30BaTh OCHOBHBIC BO3MOKHOCTH WolframAlpha;

— CO3/1aBaTh MAaTEMATHYECKNE TEKCTHI IPU TOMONIU CUCTEM cemericTBa TeX;

— IPUMEHATH METOJIbI PEIICHUS 3314 JTMHEHHOT0 IPOTpaMMUPOBAHUS TTPU MPUHATHHA ONTHMAIBHBIX
peLIeHNH B YCIOBUSX MOJHON HHPOPMAIUNH;

— IPUMEHSATh METObI PEIICHUS 3a]]a4 HEIMHEWHOTO U JUHAMUYECKOTO TPOrpaMMHUPOBaHUs ITPU
MPUHITHHA ONITHMAJILHBIX PEIICHHIA;,

— IPUMEHSATh METObI IPUHATHSA ONTUMAIBHBIX PEIICHUI B YCIOBUSAX PUCKA, HEONIPEAECICHHOCTU U
KOH(JIMKTA;

— IIPE/ICABIISAITH KOHEUHBIE MTOJISI HA KOMIIBIOTEPE;

— peann30BbIBATh aNroput™ beprexkama;

— IPUMEHSATH AITOPUTMBI, PEaTU30BaHHBIC B CUCTEME KOMITBIOTEPHOU anreOpshl, sl pEeHIeHUs 3a/1a4
(daropu3zalii MHOTOUYJICHOB;

— BBIYUCIISTH Mpeenbl GYHKIUN U Hccaea0BaTh GYyHKIIMN OJHON MEPEeMEHHOM Ha HEMPEPHIBHOCTS;
— UCCJEeI0BaTh (PYHKITHIO OJHOUM MepeMeHHOM cpeacTBamMu AuddepeHInaTbHOTO HCYUCIICHHUS;

— BBIYHCIIATH HEOIIPECICHHBIE U ONPE/IETICHHbIE UHTETPAJIbL;

— WCCJIEeIOBATh Ha CXOJAMMOCTD YHCIIOBBIC U (DYHKITMOHAILHBIE PSI/IBL;

— pemiaTh 3a/1a4u Ha UcceoBaHNe PYHKIMA IBYX MEPEMEHHBIX Ha IKCTPEMYM;

— pelaTh TUIOBBIE 33/1a4l TT0 KOMOMHATOPUKE U TEOPUH CITyYalHBIX COOBITHIA;

— pelaTh TUIIOBBIE 33/1a4H 110 TEOPHH CIyJaHBIX BEITUYHH,

— pelaTh TUMOBBIE 33/1a4l TI0 MATEMATHYECKOW CTaTUCTHUKE;

— OOBSCHATH MEXaHUYECKHE, YIEKTPUUECKUE H ONTHUECKUE SIBICHUS;

— OOBSCHSTH SIBJICHUS, TPOUCXO/ISIINE B MAKPOCKOTTMYECKUX CHCTEMAX;

— YHUCTICHHO pellaTh anreOpandeckue U TPaHCIEHACHTHBIC YPpaBHEHUS, IPUMEHSS JIsl 5TOTO
CJIEJICTBUS U3 TEOPEMBI O CKUMAIOIINX OTOOPAKEHUSIX;

— UHTEPIOJIMPOBATh U OLIEHUBATh NOTPEIIHOCTD, BOSHUKAIOIIYIO ITPU TOCTPOEHUU
WHTEPIOJIAIIMOHHBIX MHOTOUYJICHOB;

— IPUMEHATH (YOPMYIIBI UUCICHHOTO AU(HEPEHIIMPOBAHUS U UHTETPUPOBAHUS;

— OLIEHMBATh KaYE€CTBO AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;



— CTPYKTYpHUPOBATh TEKCT U MPEACTABIATH ero B popme BKP;

— pelaTh TUIIOBBIE 33/1a41 TPO(GECCHOHATBHOMN AEATEIILHOCTU B 00JIACTH OPraHU3allMH ONBITHO-
HKCIIEPUMEHTAIBHOM padoThI;

— FOTOBUTb MaTepUAJIbl U PE3yJIbTaThl HAYYHO-UCCIIE0BATENILCKOM paboThI Isl MyOINYHOTO
00CyXICHUS;

enaoems

— OCHOBHBIMH METOAMU HAKOIJIEHUs1 U 00paboTKH HH(pOpMALUH;

— OCHOBHBIMU METOAaMHU 00pabOTKN MH(DOPMALIMHU U IOJYYEHUsI HOBBIX 3HAHMIA;

— METOJIaMH MaTeMaTH4eCcKOi 00paboTKu HH(OPMAIIHH, TEOPETUIECKOTO U AKCIIEPUMEHTATBHOTO
UCCIIC/I0BaHMS;

— OIBITOM OTOOpa rOTOBBIX MMPOrPAMMHEBIX CPEACTB y4eOHOT0 Ha3HAYEHHUS B COOTBETCTBUHU C YUEOHBIM
MaTepHaIoM;

— OIBITOM Pa3pabOTKU U MyOIMKALKU B ceTH MIHTEpHET MyJIbTUMEIUIHHBIX MaTepHaIOB YUeOHOTO
Ha3HA4YEHUS;

— HaBBIKaMM N1€PEBOJIA U3 OJITHOM €IMHUIIBI U3MEPEHUS B IPYTYIO;

— HaBBIKaMH [1€PEBO/Ia YKCIIa OJHOM CUCTEMBI B APYTYIO U IPOBEPKOIl Ha KAJIBKYIATOPE;

— IIPUMEHEHUE 3JIEKTPOHHBIX TaOJIUI] 1S peLIeHUs] MaTeMaTHUYECKUX 33/1a4;

— HaBBIKAMM YTEHHUS AJIFOPUTMA K JIaHHOMU 3a7auH;

— MPUMEHEHUE JIEKTPOHHBIX TAOJUIL U CO3/IaHUS pACUETHON TaOJIHUIIBI 3aa4H;

— MPE/ICTaBIEHUEM O CBSI3U aOCTPAKTHOM anreOpbl U CUMBOJIbHBIX BBIYMCICHUH HAa KOMIIBIOTEPE;

— IIpUeMaMu peajn3anuu 0a30BbIX aJITOPUTMOB Ha rpadax;

— MPUEMaMU MCII0JIb30BAaHUsI CUCTEMbI KOMIIBIOTEPHOU aJIreOphl JUIsl pellieHHs 3a/1a4 TEOPUU YHCEIT;
— IPEJCTABICHUSAMHU O CBSI3U TEOPUM MATPUI] U CUCTEM JIMHEHHBIX YPABHEHUH CO LIKOJIbHBIM KypCOM
MaTeMaTHKH;

— IIpUE€MaMu PELIECHUS TUIIOBBIX 33Ja4 B [10JI€ KOMIUIEKCHBIX YUCEII;

— MpUEMaMU PELICHUs TUIIOBBIX 3a]1a4 U3 TEOPUU TPYIII;

— IPEJCTABIIEHUSMHU O CBSI3U TEOPUH BEKTOPHBIX MPOCTPAHCTB CO IIKOJIbHBIM KYPCOM MaTeMAaTUKH;
— MpUEMaMU PEeLIeHUs TUIIOBBIX 3a]1a4 U3 TEOPUU KOJIel];

— IPEJCTABICHUSMHU O CBSI3U TEOPHUH MHOTOWIEHOB CO IIKOJIbHBIM KYpCOM MaT€MaTHUKH;

— MpUEeMaMHU ¥ METOJJaMHM JI0Ka3aTelbCTBA MATEMaTHUECKUX YTBEPKACHUIN 10 TEOPUU MHOXKECTB;

— SI3bIKOM T€OPETUKO-MHOKECTBEHHOTO MO/IX0/1a;

— aJIrOpUTMaMHM UCIOJIb30BaHUS METOJIOB aHATTUTUYECKOI reOMETpUH MPH PEIICHUH 3a]1a4 Ha MPSIMYIO
Y TUIOCKOCTb B IIPOCTPAHCTBE, HAa JINHUK BTOPOTO MOPsI/IKA HA MJIOCKOCTH, Ha TOBEPXHOCTU BTOPOTO
Hopsi/iKa B IPOCTPAHCTBE, Ha MPeoOpa30BaHUE MIOCKOCTU U MPOCTPAHCTBA;

— IIpUE€MaMH UCTOJIb30BaHUS 3JIEMEHTOB apPUHHON U MPOEKTUBHONW F€OMETPUU IIPU PEIICHUN
NPUKIIAJHBIX 33/1a4, TpU paboTe ¢ 00bekTaMu ap(pUHHOTO MIIM MPOEKTUBHOTO MIPOCTPAHCTBA;

— IIpYe€MaMu UCTIOIb30BaHUs 3JIEMEHTOB JU(pdhepeHIIaTbHON reOMETPUH MPH HCCIIEA0BaHNUN CBOMCTB
KPHUBBIX U IOBEPXHOCTEH B IPOCTPAHCTBE;

— IIpUe€MaMu UCTOJIb30BaHUSI OCHOB aKCHOMAaTUYECKOTO MOCTPOEHUSI TEOMETPUH;

— HAaBBIKOM HCIOJIb30BAHUS MaTeMaTHUECKUX MAKETOB JJIs pEIIeHUs] MaTeMaTUYeCKUX 3ajiay;

— HaBbIKOM Hcnonb3oBanus WolframAlpha ans pemenus matematnyeckux 3aay;

— OIIBITOM CO3/aHMSI MaTEMATHYECKUX TEKCTOB IPU MOMOIIM cUCTeM ceMelicTBa TeX

— OCHOBHBIMHU [TPHEMaMH U METOJIaMH PELIeHUs 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBaHUS;

— OCHOBHBIMU IIPUEMaMHM U METOJIaMH pEIIeHUs 3a/1a4 HEeIMHEHHOT0 U TUHAMUYECKOTO
IPOTPaMMHUPOBAHUS;

— OCHOBHBIMU IIPUEMaMHM U METOJIaMH pEIIeHHUs] MaTPUYHBIX UTP U 33J]a4 TEOPUU MACCOBOTO
00CITy>)KUBaHUS;

— METOJIaMH BBIYMCIIEHUH B KOHEUHBIX MOJISIX Ha KOMITBIOTEPE;

— IIpUE€MaMU OLIEHKH BBIYMCIUTEIBHOM CIIOKHOCTH 3a/1a4 (paKTOpU3aLUK OJTMHOMA HaJl TEM WU
UHBIM KOHEYHBIM I10JIEM;

— IIpYe€MaMH UCTOJIb30BaHUS CUCTEMbI KOMITbIOTEPHOM anreOpbl At paboThI C MOJIMHOMAaMU HaJl
MOJIEM PaLlMOHATIBHBIX YHCET;

— SI3bIKOM TE€OPHH IPEJIETIOB;



— METOJIaMH BBIYMCIICHUS TIPOU3BOIHBIX U HCCIEIOBaHUS (DYHKIINMT;

— METOJIaMH UHTETPAJIbHOI'O UCUUCIEHHS (PYHKIMH OJTHOW NIEPEMEHHOI;

— ONBITOM PELICHUS 33Ja4 Ha UCCIICOBAHHE PSIJIOB;

— MeroamMu Tu(GepeHIMaTbHOI0 M UHTErPAIbHOI0 MCUUCICHUH (QYHKIIMA MHOTMX IIEPEMEHHBIX;
— METOJIaMH peIleHHs 3a/1a4 KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH;

— METOJIaMH pelleHHs 3a/1a4 B 00J1aCTH CIy4alHbIX BEJINYMH;

— METOJIaMH peIIeHHs 3a/1a4 B 00JIACTH MAaTeMAaTUYECKON CTaTHCTUKH;

— MPUEMaMU HCII0JIb30BaHMSI U3MEPUTEIbHBIX IPUOOPOB U YCTPOMCTB JUIsl peLIeHUs 3aa4 y4eOHO-
npo¢eCCHOHATIBHOM 1€ TeIbHOCTH;

— MIPUEMaMHU MaTeMaTHYeCKOl 00pabOTKU pe3ylIbTaTOB U3MEPEHUH;

— MpUEMaMU IPAKTUYECKOM OLIEHKH TOYHOCTH PE3Y/IbTAaTOB, OJYUEHHBIX B X0J1€ PEIICHUS
BBIUMCJIUTENbHBIX 33]1a4, HA OCHOBE TEOPUU NMPUOIMKEHUI;

— TEXHOJIOTUSAMU PUMEHEHUS BBIYUCIUTEIbHBIX METOI0OB IS pEILIEHUS] KOHKPETHBIX 3a1a4 U3
pa3IMYHBIX 00JIaCTe MaTEMAaTHKHU U €€ TPUIIOKEHU;

— MCII0JIb30BaTh OCHOBHBIE MOHATHSI TEOPUH CPEJHEKBAAPATUYHBIX IPUOIMKEHUH JUIsl TOCTPOSHMUS
AJIEMEHTA HAMJTYYILIETro MPUOIIIKEHHIS,

— METOJIaMH YMCJICHHOT'O pellIeHUs] OObIKHOBEHHBIX U (epeHInaTbHBIX YPaBHEHUI, B TOM YHCIIE
3aJa4 MaTeMaTHYECKON (PU3HKH;

— OIBITOM OPTraHU3ALUU U Pa3pabOTKU YU€OHBIX IPOEKTOB;

— OIIBITOM IIPOEKTHPOBAHUS AIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

— MpUEMaMHU HalMCaHUs HAyYHOI'O TEKCTa;

— [IpUeMaMH anpoOaIy Pe3yabTaTOB UCCIEIOBAHMS Yepe3 BBICTYIIJICHUE C IOKJIAJIO0M U ITyOINKaIHIO;
— OIBITOM ITyOJIMYHBIX BBICTYIIJICHUS C pe3yJbTaTaMU COOCTBEHHOTI'O UCCIIEI0BAHMSL.

1.4. IInanupyemble ypoBHHM c()OPMHPOBAHHOCTH KOMIIETEHIIMH

Ne | YpoBHH chopmupoBaHHOCTH
OcHoBHbBIC IPU3HAKH YPOBHS
n/n KOMITETeHIMHU
1 | ITopozoswiii (6azoewiir) Nmeet npeacraBnenrne 00 OCHOBHBIX 3aKOHAX
ypoeenbv €CTECTBEHHOHAYYHBIX U MATEMATUYECKUX JTUCLIMIUINH,
(oOs13aTenBHBIN 1O UCIOJIb3yEMBIX B COBPEMEHHOM MH()OPMAITMOHHOM
OTHOILIEHHUIO KO BCEM npoctpaHcTBe. COOTHOCUT OCHOBHBIE 3aKOHBI
BBIITYCKHUKAaM K MOMEHTY €CTECTBEHHOHAYYHBIX U MATEMAaTUYECKUX AUCLIUILIMH C
3aBEpILECHUS MU O0YUEHHs 110 | Pa3HOOOPa3HBIMU BUAAMH NPO(ECCUOHATBHON
OO0II) JesaTeNIbHOCTH. Onupaercs Ha OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U MATEMATUYECKUX JUCIMILIAH JUIS
OPUEHTUPOBAHMS B COBPEMEHHOM MH(OPMAIIMOHHOM
MIPOCTPAHCTBE M IPU PEIICHUH ITPAKTUYECKUX 3a1a4 B
yueOHO-TTPo(heCcCHOHATTLHOM e TENbHOCTH
2 Tloevtiuennwii Oco3HaeT MeCcTO U MOHUMAET POJIb OCHOBHBIX 3aKOHOB
(npoogunymutit) yposens €CTECTBEHHOHAYYHbIX U MATEMATUYECKUX NUCLIUILINH B
(HpeBOCXO)]I/IT «HOpOFOBBII\/'I COBPEMEHHOM MHPE U HpO(i)CCCHOHﬂJ'IBHOfI ACATCIIBHOCTHU.
(6a30BbIi) ypOBEHB IO Knaccuunupyer oCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U
OJIHOMY MJIM HECKOJIbKUM MaTE€MaTHYECKUX JTUCHUIUINH C TOYKH 3PEHUS
CYLIECTBEHHBIM IIPU3HAKAM) 3¢ HEKTUBHOCTH UX UCHOIB30BAHUS B COBPEMEHHOM
nH(pOpMaLMOHHOM IpocTpaHcTBe. OCYyIECTBIISET
MIPAKTUYECKYIO EATEIBHOCT C Y4€TOM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX M MATEMaTUYECKUX JUCIUILINH
3 | Boicokuii (npeeocxoomnwiii) YMeeT NPUMEHSATH I10JyYEHHBIE 3HAHU [IPU PELLIECHUN
ypoeenb MIPUKJIAHBIX U IPaKTUKO-OPUEHTHUPOBAHHBIX 3a4a4.
(peBOCXOIUT MOPOTOBBIIL OneHnBaeT pe3yabTaThl CBOCH MpodecCHnOHATbHOM
YPOBEHB 110 BCEM JEATEIbHOCTH B COOTBETCTBUM C OCHOBHBIMH 3aKOHAMM




CYIIIECTBEHHBIM MIPU3HAKAM,
MpeJInoiaracT MaKCHMaIbHO
BO3MOXKHYIO BBIPaXKEHHOCTh
KOMITETCHIIHH )

CCTCCTBCHHOHAYYHbIX U MATCMATHYCCKUX AUCIUILINH.
Bnaneer KT Ha ypoBHE, MO3BOJISIONIEM MPOTYKTUBHO
pemats mpodecCHOHABHBIC 3a/1a4H

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

HaumeHoBaHue y4eOHBIX
AUCHMILUINH U PAKTHK

Coaep:xanue o0pa3oBaHus B
TEPMHHAX «3HATBY», KYMETbY,
«BJIA/IETHY

DopMbI U
MeTObl

EcrecTs CHHOHAay4YHasd KapTuHa MUpPa

3HATH:
— OCHOBHBIE XapaKTEPUCTUKHI
€CTECTBCHHOHAYYHOU KapTUHBI
MHpa, MECTO U POJIb YEIOBEKA B
IIpUpOE

— CTPYKTYpHBIE€ YPOBHU
OpraHM3alyi MaTepHH,
MHTErpajbHble KOHLIETILINUN
€CTECTBO3HAHMUS

— YPOBHHU OpraHU3al1H KUBOTO,
0COOEHHOCTH YelloBeKa U
COLIMAJIbHO-?KOHOMHUYECKUX
CUCTEM

YMETh:

— NPUMCHATH CCTCCTBCHHOHAYYHBIC

3HaHUS B Po(hecCHOHAIBbHOM
JeSITeIbHOCTH

— IPUMEHATh CUCTEMHBIHN U
CUHEPreTUUECKUN MOIXO0/IbI B
poecCHOHATBbHOMN 1eATEIbHOCTH

— NPUMCHATH CCTCCTBCHHOHAYYHBIC

3HaHUS B NPOIATraH/Ie 3allUThI
TIPUPOJIBI

BIIAJIETh:

— OCHOBHBIMH METOJAMHU
HaKOIUICHUS U 00pabOoTKH
nHpopmanun

— OCHOBHBIMU METOAAMU
00paboTKu HHPOpMAIUH U
MOJTyYeHHs HOBBIX 3HAHUI

— METOJIaMH MaTeMaTH4eCKOM1
00paboTKK MHPOpPMALIUH,
TEOPETUIECKOTO U
HKCHEPUMEHTAIBHOTO
WCCIIEIOBAHHS

JIEKIUH,
MPaKTUYECKUE
3aHATHS,
9K3aMeH

HNudopmaninoHHbIe TEXHOIOTUU B
o0pa3zoBaHUH

3HATB!
— OCHOBBI COBPEMEHHBIX
TEXHOJIOTHH cOopa, 00paboTKU U
Mpe/icTaBIeHHs] HHPOpMaIHH,
UCHOJIb3yEMBIX B yUeOHOM
mpouecce

n1abopaTopHbIe
paboThl,
9K3aMeH




— OCHOBHBIE (DYHKIIMU U
TpeboBaHMs K HHPOPMAITMOHHBIM
CHCTEMaM B YIPaBICHUU
00pa3oBaTEIBbHBIM YUPEKICHHEM
YMETh!

— aHAIM3UPOBAThH POTPAMMHBIC
CpeacTBa Y4eOHOTO Ha3HAYCHUS
— HMCIIOJIb30BaTh CPEJICTBA
rpaduuecKoro pegakTopa u
penakropa BHIICO ISl pa3paboTKH
MaTepHaioB y4eOHOTO Ha3HAYCHHS
BJIQJICTh:

— OIBITOM 0TOOpa FOTOBBIX
MIPOrPaMMHBIX CPEACTB y4eOHOTO
Ha3HAYEHUS B COOTBETCTBUU C
y4eOHBIM MaTepUAIIOM

— OIBITOM Pa3pabOTKH U
nyOyMKanuu B cetd IHTepHeT
MYJIbTHMEIMIHHBIX MaTepPHaIOB
y4eOHOT0 Ha3HAYCHUs

OcHOBBI MaTeMaTHYECKON 00paboTKU
nHpopmauu

3HATh:
— MOHATHE UHPOPMALIUH, €€ BUJIbI U
CBOMCTBA; TUCKPETU3ALUA
HenpepbIBHON HH(pOpMaIK

— MOHATUE CUCTEMbI CUUCIICHHUS,
OCHOBAHHUS CUCTEMbI CUHCIICHUS

— IpaBUJjIa 3aIIUCH MAaTEMaTUYECKOE
BBIpQ)KEHUE B JAHHOM SI3bIKE
MIPOrpaMMHUPOBAHHUS

— OCHOBHBIE BU/Ibl AJITOPUTMOB:
JIMHEWHBIE, Pa3BETIISAIONINECS,
LUKJIIBI

— METOJOJIOTHIO CTAaTUCTUYECKOTO
HCCIIEI0OBaHMs, OCHOBHYIO 3a/1auy U
JTarnbl

— aJTOPUTMBI IEPBUYHOM
00pabOTKHU IKCIEPUMEHTAIbHBIX
JTAHHBIX

YMETb:

— U3MEPEHHE KOJIMYECTBA
nHpopmanun

— pa3IMYHBIMU METOJIaMH
NIEPEBOUTH YNCIIa U3 OJHON
CHCTEMBI B IPYTYIO

— 3aIIMCBIBATh MaTEMATHUECKOE
BBIPAKEHHUE B JAHHOM SI3bIKE
IPOrpaMMHUPOBAHUS

— COCTaBJICHHE aIrOpUTMa
MaTeMaTHYECKOH 3a7aun

— COCTaBJICHHUE JUCKPETHOTO
BapHAIlMOHHOTO psAJa s
00paboTKH Pe3ybTaTOB
HaOJIIOICHUHA

— OIIPEIETTUTh TOYEUHBIE OIICHKU

JICKIIUH,
nabopaTopHbIE
paboThl,
9K3aMeH




rapaMeTpoB pacIpeaesieHHs
BJIAACTh:

— HaBBIKAMM I1I€PEBOJA U3 OJHOU
€IMHUIBI U3MEPEHUS B PYTYIO

— HaBBIKAMH TI€PEBOJIa YKCIIa
OJIHOW CHCTEMBI B IPYTYIO U
IIPOBEPKOM Ha KaJIbKYJISTOpE

— IPUMEHEHHUE DJICKTPOHHBIX
TAOIUII JJIS1 PEeIICHUS
MaTeMaTUYECKHX 3a1aq

— HABBIKAMH UTEHUS aJITOPUTMA K
TAHHOH 3a1auu

— IPUMEHEHHUE AIEKTPOHHBIX
TaOJIHIL 17151 CO3J]aHuUsT PAacUueTHOMN
TaO0JIULIBI 3a0a49K

AOCTpaKTHAsE U KOMITBIOTEPHAs
anrebpa

3HATh:
— CIIOCOOBI MPECTaBICHUS Ha
KOMITBIOTEPE KIIACCUYECKUX
anredpanvdeckux CTpykTyp,
I'PaHUIBI TIPUMEHUMOCTH
CHMBOJIBHBIX BBIYMCIICHUN Ha
KOMITBIOTEpE

— 0a30BbIE METO/IbI IIEPEUUCIICHUS
KOHEYHBIX aJreOpandecKux
00BEKTOB

— OCHOBHBIE METO/IbI M AJITOPUTMBI
KOMIIBIOTEPHOH anreOpbl

YMETb:

— pemaTh ¢ UCTIOIh30BaHUEM
MaTeMaTHYeCKUX MaKeTOB Oa30BbIe
3aJ1au, OTHOCSIIIIHAECS K
KOMIIBIOTEpHOH anredpe

— pemiaTh TUIIOBBIE 33/1a4YH Ha
pa3bueHne MHOXKeCTBa
PaBHOMOIITHBIX KOHEYHBIX
anreOpandeckux 0ObHEKTOB C
OJIMHAKOBOM CUTHATYpOM Ha
KJIaCChl H30MOPQHBIX

— MPUMEHATH OCHOBHEBIE
JITOPUTMBI, PeaTn30BaHHbIC B
CHCTEME KOMITBIOTEPHOU anreOpsl,
JUISL PELIeHUs 3a7a4 TEOPUH YUCeTT
BIIAJICTh:

— MPEJICTABICHUEM O CBSI3U
abCcTpakTHOM anreOpsl U
CHMBOJIBHBIX BBIYMCIICHUN Ha
KOMIIbIOTEpE

— MpUEMaMH pealn3aiii 0a30BBIX
JITOPUTMOB Ha rpadax

— MPUEMaMH MCTIOJIb30BaHUS
CHCTEMBbI KOMITBIOTEPHOH alreOpsl
JUTSL pEeIICHUS 331249 TEOPUH YUCETT

JCKITHH,
nabopaTopHble
paboTHI,
9K3aMeH

Anrebpa

3HaTh:
— OCHOBHBLIC pa3JaCIibl TCOPUU

JICKIIHH,
IIPAKTUYECKHUE
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MaTpHUIL U CUCTEM JIMHEMHBIX
ypaBHEHUH

— OCHOBBI aIreOpanyecKon Teopun
KOMILIEKCHBIX YHCEIl

— OCHOBHBIE Pa3/ieiibl TEOPUU
rpynm

— OCHOBHBIE Pa3/ieiibl TEOPUU
BEKTOPHBIX IPOCTPAHCTB

— OCHOBHBIE Pa3/ieiibl TEOPUU
KoOJIel

— OCHOBHBIE Pa3/1eiibl TEOPUHU
MHOT'OUYJIEHOB

YMETh:

— pellaTh TUIIOBbIE 33/1a4U U3
TEOPUU MaTPUIl U CUCTEM
JIMHEHHBIX YpaBHCHUH

— pelath TUIIOBBIE 3a/1a4U B 110JI€
KOMILIEKCHBIX YHCEIl

— peuiaTh TUIIOBBIE 33J]a4U U3
TEOPHUH TPYIIII

— peuiaTh TUIIOBBIE 33J]a4U U3
TEOPHUH BEKTOPHBIX IPOCTPAHCTB
— peuiath TUIIOBBIE 33J]a4U U3
TEOPHUH KOJIEIL

— peuiath TUIIOBBIE 33aJ]a4U U3
TEOPUU MHOTOUJIEHOB

BJIAJIETh:

— IPEJCTABIICHUSIMU O CBS3U
TEOPUU MaTPUIL U CUCTEM
JIMHEWHBIX YPABHEHUH CO
LIKOJIBHBIM KYpCOM MaTEMaTUKHU
— IpUe€MaMU PeUIeHHs TUITOBBIX
3a]1a4 B 110JI€ KOMIUIEKCHBIX YHCEI
— IpUe€MaMU PeUIeHHs TUITOBBIX
3a/1a4 U3 TEOPUHU TPy

— IPEJCTABIICHUSIMU O CBSI3U

TCOPHUU BEKTOPHBIX IPOCTPAHCTB CO

IOKOJIbHBIM KYPCOM MAaTCMAaTHUKH
— [IpueMaMi pCIICHUA TUITOBBIX
3aaa4 U3 TCOPHH KOJICIT

— ONpEACTAaBJICHUAMHU O CBA3U
TCOPHHU MHOI'OYJICHOB CO
IODKOJIbHBIM KYPCOM MAaTCMATUKH

3aHATHSA,
9K3aMEH

BBonHBII Kypc MaTeEMaTHKH

3HATh!
— 0a30BBIE TEOPETHKO-
MHOX>XCCTBCHHEBIC OIIPEACTICHUS,
OCHOBHBIC 3aKOHBI JIOTHKH,
JIOTMYECKHUE MPABUIIA TIOCTPOCHHUS
MaTeMaTH4YeCKUX PacCyKICHUH
(1oka3aTenabCTB)

— 0a30BBIE OIPEIEIICHUS
TCOPECTUKO-MHOXKXCCTBCHHBIX
TIOHSITHI ¥ TEOPEMBI, CBS3aHHBIE C
TTOHATUAMMU:. COOTBETCTBHUAI,

JICKIIHH,
MIPAKTUYECKHUE
3aHSATHUS,
3K3aMEH




oTtoOpakeHHsI, OMHapHbIE
OTHOIIICHUS

YMETh:

— JIOTUYECKU TPaMOTHO
KOHCTPYHPOBATh MaTeMaTH4ECKUE
MPEAIOKEHUS U ONIPEACIICHUS,
AQHAJIM3UPOBATh UX JIOTHYECKOE
CTPOCHHE, 3aITUCHIBATH
CHMBOJIMYECKH U TIEPEBOIUTh
CHMBOJIMYECKYIO 3aIHCh Ha
€CTECTBEHHBIN S3BIK

— ONEepPUPOBATh OCHOBHBIMHU
TEOPETHKO-MHOKECTBCHHBIMU
MOHSATHAMH: COOTBETCTBHS,
oTtoOpakeHust, OMHapHbIE
OTHOIIICHUSI, IPUMEHATH Ha
MPaKTUKE MOJTYYCHHBIC
TEOpEeTHYECKNE 3HAHUS
BIIAJICTh:

— [IpUEMaMU ¥ METO/IaMH
JI0Ka3aTeIbCTBA MATEMaTHYECKIX
YTBEPXKJICHHU TI0 TEOPHH
MHOYECTB

— SI3BIKOM T€OPETUKO-
MHOKECTBEHHOTO MOJIX0/1a

I'eomeTpus

3HaTh:
— ONpeAeNIeHUsI OCHOBHBIX MOHATHI
U J0Ka3aTenbcTBa (aKkToB
AHAJIMTUYECKON reOMETPUU

— OCHOBHBIE ITOHATHS U
noka3aTenbeTBa (hakToB adGUHHON
U IPOEKTUBHOM T€OMETPUU

— ONpeAesIeHUs OCHOBHBIX MOHATHI
U JI0Ka3aTeNbCTBa (PaKToB

g depeHIMaTbHON FeOMETPHH,
H3y4Yarolel OCHOBHBIE CBOMCTBA
KPHBBIX Y IOBEPXHOCTEHN B
IIPOCTPAHCTBE

— OCHOBBI aKCMOMAaTHYECKOT0
METOJIa 1 OCHOBHBIE TIOJIOKEHUS
reomerpuu JlobaueBckoro

YMETb:

— IPUMEHSATH TEOPETHUUECKNE
3HaHUSA K PEUICHUIO 3a/1a4 110
AHAJINTUYECKONU FE€OMETPUH

— pemath TUIIOBBIE 3a/1a4H 110
pasneny

— IPUMEHSATh TEOPETHUUECKHE
3HAHHUSA K PEIICHUIO
F€OMETPUYECKHX 3a/1a4 IO pa3zieny
— OIIEpUPOBATh OCHOBHBIMU
obbekTamu B Mojenu [lyankape
wianumeTpun JlobaueBckoro
BJIAJIETh!

JICKIUH,

IIPaKTUYECKHE

3aHATHA,
9K3aMCH
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— aJNTOPUTMaMHU UCTIOIb30BaHUS
METOI0OB aHATUTUUECKOU
TeOMETPHH IIPH PELICHUHU 3aja4 Ha
HPSIMYIO U IUIOCKOCTh B
MPOCTPAHCTBE, HA JIMHUU BTOPOTO
HopsiKa Ha INIOCKOCTH, Ha
MTOBEPXHOCTH BTOPOTO MOPSJIKA B
IIPOCTPAHCTBE, HAa IPpeoOpa3oBaHue
TUTOCKOCTH M ITPOCTPAHCTBA

— IPUEMaMU MCII0JIb30BaHUS
3JIeMEHTOB apPUHHON 1
IIPOEKTUBHON I'€OMETPUN IPU
pelIeHIH MPUKIIAJHBIX 33/1a4, IPU
pabote ¢ oobekTamu adPuHHOTO
WA IPOSKTHUBHOT'O MIPOCTPAHCTBA
— IPUEMaMU MCII0JIb30BaHUS
a51eMeHTOB U dhepeHInaIbHOMI
reOMETPHH IIPH UCCIIEA0BAHUU
CBOMCTB KpHBBIX U IIOBEPXHOCTEH B
IIPOCTPAHCTBE

— MPUEMaMH HCIIOJIb30BaHMSI OCHOB
aKCMOMAaTHUYECKOTO MOCTPOCHHUSI

r€OMETPUHU
NudopmaiinoHHbIe TEXHOIOTUU B 3HATh: nabopaTopHble
MaTeMaTUKe — 0a30BbIC MPUHIIUIIBI YUCICHHBIX | pabOTHI,

Y CUMBOJIbHBIX BBIUMCIICHUI Ha MPAKTHYECKHE

KOMITBIOTEPE 3aHATHUA,

— IPUHLUIBI UCIIOJIB30BAHUS U JK3aMeH

CroCcoObI OpraHU3alNN
BBIUUCIIEHUH € TIOMOIIBIO
WolframAlpha

— CII0COOBI KOMITBIOTEPHON
MOJITOTOBKH U TTYOJTUKAITIH
MaTeMaTHYECKHUX TEKCTOB
YMETh!

— aHAJM3UPOBATH U BBIOMPATH
KOHKPETHBIE MaTeMaTHYECKHUE
MaKeTHI JJIs1 PeIICHHUS
MOCTABJICHHBIX MaTEMAaTHYECKHIX
3ama4y

— HMCIIOJIb30BaTh OCHOBHBIE
Bo3MokHOCTH WolframAlpha
— cOo3/71aBaTh MaTeMaTHYECKUE
TEKCTHI TIPU TIOMOIITH CUCTEM
cemerictea TeX

BIIQJICTh:

— HaBBIKOM HUCIIOJIb30BaHUS
MaTeMaTHYECKUX MAaKeTOB IS
pELICHUs] MaTeMaTHYECKHX 3a1a4
— HaBBIKOM WCTIOJIh30BAHUS
WolframAlpha nns pemenus
MaTeMaTHYECKUX 3a/1a4

— OIBITOM CO3/IaHUS
MaTeMaTHYECKUX TEKCTOB MPH

11



oMOIIY cucTteM ceMericTBa TeX

Hccnenosanue onepanuii 1 METOABI
OIITUMH3alINHU

3HATh:
— OCHOBHBIC ITOHATHSA U KJIACCHI
3a7a4 MPUHATHS ONTHMAIBHOTO
peuicHud, MCTOABI PCIICHUA 3THUX
3ama4y

— OCHOBHBIC ITOHATHUA U METOABI
pelIeHus 3a/1a4 HeJMHEHHOTo 1
JUHAMHUYECKOTO
IPOTrPaMMHPOBAHHS

— OCHOBHBIC ITOHATHUA U METOABI
pelIeHus 3a1a4 MPHUHATHS
OIITUMAJIbHBIX pemeHHﬁ B
YCIIOBUSIX PUCKA, B YCIIOBHSX
HEOIPEICIIEHHOCTH U KOH(IUKTA
YMETb:

— NPUMCHATH METO/JAbI PCIICHUA
3a7a4 JTMHEHHOTO

[IPOTrpaMMHUPOBAHUS IIPU IPUHATUH

ONITHMAJIGHBIX PELICHHUH B
YCIIOBHSAX TIOJIHOW WH(POPMALIUUU
— MIPUMEHSTH METOIbI PEIICHUS
3a/1a4 HEJIMHENHOTO U
JTMHAMHYECKOTO

MIPOTrpaMMHUPOBAHUS IIPU IPUHATUH

ONTHUMAJIBHBIX PEIICHUIT

— NPUMCHATH METOAbI IPUHATUA
ONTHUMAJIBHBIX PEIICHUIT B
YCJIOBHUSIX PUCKa,
HEONPE/ICTIEHHOCTH ¥ KOH(IUKTA
BIIAJICTh:

— OCHOBHBIMHU TIpUEMaMH 1
METOJIaMH PEIICHUs 33124
JTMHEHHOTO MTPOTPAMMHPOBAHHS
— OCHOBHBIMH IIpUEMAaMHU 1
METOJIaMH PEeIICHHs 3a7a4
HEJIMHEHHOT0 B JUHAMHUYECKOI'O
IPOTrPaMMHPOBAHHS

— OCHOBHBIMH IIpUEMAMHU N
METOJIaMH PEIICHHS] MAaTPHUYHBIX
UTp ¥ 33124 TEOPHH MacCOBOTO
00CITy’)KUBaHUS

JIeKITUH,

IMMPAKTUYCCKUC

3aHATUA,
9K3aMCH

10

Kommprorepnas anre6pa

3HaTh:
— CTPOEHUE KOHEUHBIX MOJIeH

— CBOMCTBA KOHCUHBIX MOJIEH,
MO3BOJISFOIIME OCYLIECBUTH

3¢ dexTHBHYIO (haBKTOPU3ALINIO
MOJIMHOMOB HaJl HUMH

— OCHOBHBIE€ METO/IbI
(hakTopH3aIK MOJIUHOMOB HaJ
MOJIEM PAllMOHAIIBHBIX YUCET
YMETh:

— MPEICABIISITh KOHEUHBIE MMOJIS HA
KOMIIBIOTEPE

nabopaTopHble

paboTsl,

MIPaKTUYECKUE

3aHATHUA,
9K3aMCH
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— peanu30BBIBATH AJTOPUTM
bepnexsammna

— IPUMEHSThH AITOPUTMBI,
pealin30BaHHbIE B CUCTEME
KOMIIBIOTEPHOH anreOpsbl, s
pelieHus 3a1ad paropuszanuu
MHOTOYJICHOB

BIIA/IETh:

— METOJaMH BBIYHCIICHUN B
KOHEYHBIX MOJISIX Ha KOMITbIOTEpE

— IIpUeMaMu OLICHKH
BBIYHUCIIUTENLHOM CII0KHOCTHU 3a]1a4
(akTopHu3aMK MOJMHOMA HAJ TEM
WJIM UHBIM KOHEYHBIM I0JIEM

— IIpUeMaMU UCTIOJIb30BaHUS
CUCTEMbI KOMIIBIOTEPHOH anreOphbl
JUTst pabOTHI C TOJIMHOMAMHU HaJT
M0JIEM PALIMOHAIBHBIX YHCET

11

MaremMaTnueckuil aHaInu3

3HATB!

— OCHOBHBI€ IIOJIOKEHUS TEOPUU
MPEEIIOB U HEMPEPHIBHOCTH
byHKIIUN

— OCHOBHBIE TIOJIOKEHUS
mudepeHIMATIBHOTO HCUYNCICHUS
(GyHKIMU OJJHOTO TIEPEMEHHOTO

— OCHOBHBI€ TIOJIOKEHHUS
WHTETPATHHOTO HCYHCIICHHS
(GyHKIMN OHON MepEeMEHHOM

— OCHOBHBIE TIOJIOKECHUS TEOPHUU
psiioB

— OCHOBHBIE TIOJIOKEHUS

Qg QepeHIaIbHOro 1
WHTETPATHHOTO HCUUCIICHUI
(GYHKIMH MHOTHX NTEPEMEHHBIX
YMETh!

— BBIYUCIIATD MIpeaebl GyHKIMNA U
HcCienoBaTh PYHKIIMU OHOMN
NEpPEMEHHON Ha HEMPEPbIBHOCTD

— UCCIIeI0BaTh (PYHKITUIO OAHOM
NIEPEMEHHOM CpeICTBaMU

¢ depeHIINaTBbHOTO HCYUCIIEHUS
— BBIYUCIISITH HEOIIPEIeIEHHbIE U
OTpeJIeIeHHbIE HHTETPaJIbI

— MCCIIEIOBATh HAa CXOAMMOCTh
YHCIIOBbIE U (PYHKIIMOHAIbHbIE
psIBI

— pelaTh 3a/1a4M Ha MCCIIeJOBAHUE
GyHKINH IBYX IEPEMEHHBIX Ha
KCTPEMYM

BIIQJICTh:

— SI3BIKOM TE€OPHUH TIPEJIEIOB

— METOJIaMH BBIYMCIICHUS
MIPOU3BO/IHBIX U UCCIIETOBAHMS

byHKIHIT

JICKITUH,

IMPAaKTUYCCKUC

3aHATHA,
9K3aMEH
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— METOJaMH UHTETPaIbHOTO
WCYUCIICHUS] PYHKIIUU OJTHON
MEPEMEHHOM

— OIBITOM PEUICHUS 3a7a4 Ha
HCCIIEIOBAaHHE PSJIOB

— MeToaaMu TudepeHITIaIBHOTO
Y UHTETPATLHOTO UCUNCIICHUN
(GYHKIHMH MHOTHX ITEPEMEHHBIX

12

Teopust BEpOATHOCTEN U
MareMaThyecKasl CTaTUCTHKA

3HATB!

— OCHOBHBIE OHSATHSI, HOPMYJIBI U
(OpMYIHPOBKH YTBEPKICHHH
KOMOMHATOPUKHU U TEOPUU
CIly4ailHBIX COOBITHI

— OCHOBHBIE TOHSATHS, HOPMYJIBI U
(OpMYITHPOBKH YTBEPKICHHH
TEOPUU CIIy4alHbIX BEJTMUNH

— OCHOBHBIE IOHATHS, POPMYITBI U
(hOpMyIHPOBKHU YTBEPKICHUN
MaTeMaTHYECKON CTaTUCTUKU
YMETh:

— pemaTh TUIIOBBIE 3a/1a41 10
KOMOMHATOPHKE U TE€OPUU
CITy4alHBIX COOBITUI

— peuiaTh TUIIOBBIE 3a/1a4H 110
TEOPHH CITy9alHBIX BEJTMUNH

— peuiaTh TUIIOBBIE 3a/1a4H 110
MaTeMaTHYeCKOH CTaTHCTUKE
BIIQ/IETh:

— METOJIaMH PEIICHHS 3324
KOMOWHATOPUKH U TEOPUHU
BEPOATHOCTEMN

— METOJIaMH pelleHMs 3a1a4 B
00J1aCTH CITy4alHbIX BEIMYUH

— METOJIaMM peLIeHMs 3aa4 B
o0jacTu MaTeMaTH4eCKON
CTaTUCTHUKH

JICKIIUH,
MPAKTHYECKUE
3aHATHSA,
9K3aMEH

13

duzuka

3HaTh:

— OCHOBHBIE 3aKOHBI MEXaHUKHU 1
AIEKTPOIMHAMUKHU

— ¢u3nYecKre BEIMYUHBI U UX
€IMHUIBI U3MEPEHUS

— OCHOBHBIE€ TTOHSTHUS U 3aKOHBI
MOJICKYJISIPHON (DU3UKH U
TEPMOJIUHAMUKHU

YMETh:

— OOBSCHITH MEXaHUYECKHE,
AIEKTPUIECKHE U ONITHYECKUE
SIBJICHUS

— OOBSCHATH SBIICHUS,
MPOUCXOSAIINE B
MaKpOCKOIMMYECKUX CHCTEMax
BIIAJIETh:

— IIpUeMaMH UCIOJIb30BaHUS
M3MEpUTENBHBIX TPUOOPOB U

JeKIIHH,
nabopaTopHbIe
paboTHl,
9K3aMeH

14



YCTPOMCTB JJIsl pELIEHUS 3a1a4
yaeOHO-TIpodeccroHaTbHON
NeSTeIbHOCTH

— IpUeMaMu MaTeMaTUYeCKOM
00paboTKH pe3yIbTaTOB

HU3MEpPEHUIT

14 | Yucnennble METOIBI 3HATh: JICKITHMH,
— OCHOBHBIC TTOJIOKEHUS TEOPUH nabopaTopHbIE
MOTPEUTHOCTEN U TEOpUHN paboThI,
NPUOTMKEHUH 9K3aMEH

— METO/JIbI TOCTPOCHHUS
HMHTEPIOSILIMOHHBIX MHOTOYWIEHOB
Y 3JIEMEHTOB HAWJTY4LIeTO
MPUOTKEHUS

— METO/JIbl YHCIICHHOTO
nudepeHIpoBaHUs U
WHTETPUPOBAHUS

— METObl YUCIICHHOTO PEIICHUS
OOBIKHOBEHHBIX
muddepeHInaTbHBIX YPaBHEHHH U
YPaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX

YMETB!

— YHCJICHHO pelaTh
anredpandecKue u
TPaHCLIEHJICHTHBIE YPaBHEHHUS,
MIPUMEHSIS ITIs1 TOTO CIEACTBUS U3
TEOPEMBI O CKUMAIOIITUX
OTOOPaKEHHSIX

— UHTEPIIOJIUPOBATh U OLIEHUBATh
MOTPEITHOCTh, BO3HUKAIOIILYIO MTPH
MOCTPOSHUH UHTEPIOISILIMOHHBIX
MHOTOYJICHOB

— IPUMEHSATH (HOPMYIIbI
YHCIIEHHOTO U pepeHpoBaHus
Y UHTETPUPOBAHUS

BIIQJICTh:

— NIpUeMaMH MPAKTUYECKOM OLIEHKH
TOYHOCTH PE3yJIbTaTOB,
MIOJTyYEHHBIX B X0JI1€ PEIICHUS
BBIUMCIIUTENILHBIX 33/1a4, HA OCHOBE
TEOPHUH NMPUOIIMKEHU N

— TEXHOJIOTUSMHU IPUMEHEHUS
BBIUUCITUTENLHBIX METOJIOB IS
peleHust KOHKPETHBIX 337134 U3
pa3nM4HBIX 00IacTeil MaTeMaTHKH
U ee IPWIOKEHUN

— HCIIOJIb30BaTh OCHOBHBIE
MIOHATHUS TEOPUHU
CpeIHEKBaIPATUIHBIX
NPUOIMKEHUH JITIs1 TTOCTPOSHUS
AJIEMEHTA HAMITy4IIero
NpUOIHKEHUS

— METOJIAMH YHCIICHHOTO PEIICHUS

15



O0OBIKHOBEHHBIX
nudepeHIaTbHBIX YPaBHEHUH, B
TOM YHCIIC 33]]a4 MaTeMaTHIEeCKON
(105637041

15

[IpakTuka 1o Mnoyy4eHuIo NepBUYHbIX
npodeccuoHanbHbIX YMEHUN U
HaBbIKOB

3HATB!
— OCHOBHBIC XapaKTEPUCTUKH
METO/1a IPOEKTOB, TUIIOJIOTHS U
TpeOOBaHMS K Y4€OHBIM ITPOCKTaM
YMETh:

BJIAJICTh:

— ONBITOM OpPTaHU3ALUH U
pa3paboTKu y4eOHBIX MPOCKTOB

16

HpaKTI/IKa 110 IMOJYUYCHHUIO IICPBUYHBIX
YMCHI/Iﬁ 1 HAaBBIKOB HAY4YHO-
HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH

3HATB!
— OCHOBHBIE BO3MOXXHOCTH
AJIEKTPOHHBIX 00pa30BaTEIBHBIX
pecypcoB

YMETh:

— OLICHUBAThH KA4eCTBO
AJIEKTPOHHBIX 00pPa30BATEIBHBIX
pecypcoB

BJIAJICTh:

— OIBITOM MPOCKTUPOBAHUS
AJIEKTPOHHBIX 00pPa30BATEIBHBIX

pecypcos

17

Hpe,[[,I[I/IHJ'IOMHaSI IIpaKTHUKa

3HATh:
— METOOJIOTHIO IPOBEJCHUS
HAy4YHO-TIPAKTUYECKOTO
HCCIIEIOBaHMS U €r0
npezacrasieHue B Tekcre BKP

— crocoObl U MEXaHU3MBI
BHEJPEHHUS PE3YJIBTATOB
HCCIIeIOBaHMs B 00pa3oBaTeIbHbIE
OpraHu3alMK U UX anpodanuu

— IpUEMBI NIPEICTABICHUS
uHpopmanuu, TpeOoBaHUS K
JIOKJIaJy U CONIPOBOMAAIOIIUM €r0
MaTepuaiam

YMETb:

— CTPYKTYpPHPOBATh TEKCT U
npencTaBisaTh ero B popme BKP

— pelaTh TUTIOBBIE 3a/1a41
po¢eCCHOHATBHON IEATETLHOCTH
B 00JIaCTH OpraHU3aluy OMBITHO-
SKCIIEPUMEHTAILHON paboThI

— FOTOBUTh MaTepHalIbl U
pe3yNbTaThl HAyYHO-
HCCIIEeI0BATENBCKON PabOTHI 115t
MyOJIMYHOTO OO0CYKICHUS
BIIAJICTh:

— IpYeMaMu HalMCaHUs HayYHOTO
TEKCTa

— IpueMamu anpodanuu
PE3YJITaTOB MCCIEN0BAHUS YEPE3
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BBICTYILJICHHE C TOKJIAZIOM U
MyOJIMKAIUIO

— ONBITOM MyOJIMYHBIX
BBICTYIUICHHS C Pe3yJbTaTaMH
COOCTBEHHOT'O UCCIICOBAHUS

2.2. Kanenaapuslii rpaguk ¢opMupoBaHUsA KOMIETEeHIMH

Kypcebi
Ne HaumeHoBaHue y4eOHBIX yp
n/n HCUMILIMH M PAKTHK
e P 1123 |4|5]6]|7 10
1 | EcrecTBeHHOHAy4YHas1 KapTHHA MHpa +
2 | UudopManmoHHbIE TEXHOIOTHH B +
o0Opa3oBaHUU
3 | OcHOBBI MaTeMaTH4YeCKO 00paboTKH +
uHpOpMaIu
4 | AGcTpakTHas U KOMIbIOTEPHAs +
anrebpa
5 | Anrebpa + |+
6 | BBoaHblil Kypc MaTeMaTUKU +
7 | 'eomerpus + |+
8 | MUudopmarioHHbIE TEXHOIOTHUU B +
MaTeMaTHKe
9 | UccrnenoBanue omneparuii 1 METOIbI +
ONITUMMU3AINH
10 | KommnbrotepHas anredpa +
11 | MaTtemaTH4eCcKuii aHaTU3 + |+
12 | Teopus BeposiTHOCTEN U +
MaTeMaTHYecKasi CTATUCTHKA
13 | dusuka +
14 | YnucneHHble METOIBI +
15 | IlpakTuKa MO MOXYYEHUIO TIEPBUYHBIX | +
npoeCCUOHATIbHBIX YMEHUH U
HaBBIKOB
16 | IIpakTuKa MO MOTYYEHUIO TIEPBUIHBIX +
YMEHHUIA 1 HaBBIKOB HAy4HO-
MCCIIETIOBATEIILCKON ACATEITEHOCTH
17 | llpenaumniaoMHas mpakTHKA +

2.3. MaTpuua oueHku ¢(p)OpMHPOBAHHOCTH KOMIETEHINU

Ne HaumeHnoBaHue yueGHBIX OueHoyHbIe cpeacTBa
n/n AUCHHILIMH M NPAKTHK U GOpMBI OLICHKH
1 | EctecTBeHHOHAy4YHas KapTHHA MHpa KoMIUIeKT 3a1auuii Juisi IPaKTUYECKUX 3aHATHH.
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KonTpomnpnas padora. Komnoksuym. Pedepar.
PacuetHo-anasmTHueckas pabota. 3a4er.

2 | MadopmanmoHHbie TEXHOJIOTHU B Brinonnenue 3aanmii 1a00paTOpHBIX 3aHATHH.

00pazoBaHNH 00630p nutepatypsl. TecTupoBanue. 3ader.

3 | OcHoBBI MaTeMaTH4YeCcKOl 00pabOTKK | BeImonHeHue 3ajanuii 1a00paTOPHBIX 3aHIATUH.

uH(bopMauu TectupoBanue B pamKax pyOexKHBIX CPE30B.
Cocrapnienue 0030pa TUTEPATyphl. 3aUeT.
4 | AGcTpakTHas U KOMIBIOTEpHAS KomruiexT 3aganuii 1uist IpaKTUYECKUX 3aHATUH.
anreOpa Tect. Pacuerno-ananutuyaeckas padorta. Komrmiekr
3aaHu [ CaMOCTOSITEIbHON BHEAYIUTOPHOM
paboThL. 3ayer.

5 | Anrebpa KomrekT 3aannii 1J1si NpakTUYECKUX 3aHATHM.
Komrnekr 3aannii 11 cCaMmOCTOSITENbHON
BHeayIuTOpHOI paboTel. KonTponbHas pabora.
DK3aMeH.

6 | BBognblii Kypc MaTeMaTHKU 3auet. KomnokBuym. Kommuiekt 3ananuit ans
MpaKTUIeCKuX 3aHsaTuii. KonTponpHas padora.
KoMruiekT 3aganuii uist caMOCTOSTENbHOM
BHEAYJIUTOPHOU pabOTHI.

7 | 'eomerpus Kosmnoksuym. Kommuiekr 3aianuii i IpakKTUYECKUX
3ansaTui. KonTpoasHas pabora. KoMiuiekT 3a1anuii
JUISL CAMOCTOSITEJIbHON BHEAYJUTOPHOU pabOTHI.
DK3aMeH.

8 | MudopManimoHHbIE TEXHOJIOTHUHU B Huckyccus. KoMiuiekt 3aganuit a1 1a00paTopHO-

MaTeMaTHKe npaktuueckux 3anatuil. Jloxnan. Tect. Atrecranus
C OLICHKOM.
9 | UccnenoBanue onepanuii 1 METOAbI KomruiexT 3aganuii 1yist IpaKTUYECKUX 3aHSITHH.
ONTUMU3ALNU Komnoksuym. TectupoBanne. KomruiekT 3ananui
JUIsl CAMOCTOSITENIbHON BHEAYAUTOPHON pabOTHI.
ATTrecTanus ¢ OLEHKOM.

10 | KommnbrotepHas anredpa Pedepar. KoMruiekt 3ajanuii A1 NpakTHUECKUX
3ansTui. Tecr.

11 | MaremaTH4ecKHii aHaIH3 KoMruiexT 3aganuii 1uisi IpaKTUYECKUX 3aHATHH.
Komimiekt 3aganuii o1 caMOCTOSTEILHONU
BHEayJIUTOpHOU paboThl. PacueTHO-aHamMTHYECKAS
paborta. KontposibHast pabota. DK3ameH.

12 | Teopus BeposTHOCTEH U 3auet. KoMInekT 3aganuii Juisi NpakTUYECKUX

MaTreMaTuyecKas CTaTUCTUKA 3aHsTuil. KontponbHas padota. KoMiuiekT 3aganuii
JUIsl CAMOCTOSITENIbHON BHEAYAUTOPHON pabOTHI.
PacuetHo-ananmtrueckast pabora.

13 | ®usuka Kommuiekt 3aganuii 111 1a00paTOpHO-IIPAKTHUECKUX
3anstuil. Komnoksuym. Pedepar. Pacuerno-
AHAIMTUYECKOE 3a/1aHuE. 3ayerT.

14 | YucneHHBIE METOIBI Kontponbnas padota. Korcnekr nexuuu. Pedepar.
Kommuekt 3aganuii 111 1a00paTOpHO-TIPAKTHUECKUX
3aHATUH. 3a4er.

15 | [IpakTuka mo noxy4eHuro nepBudHbIX | Pa3paboTka u 3ammra npoekra.

npodeCCHOHATIBLHBIX YMEHUH U
HaBbIKOB
16 | IlpakTuka no noiay4yeHuto nepBuuHbIX | Pa3paboTka u 3ammra npoekra. 3ayer.
YMEHHMH U HaBBIKOB HAYYHO-
MCCJIEIOBATEIBCKOM 1€ATENbHOCTH
17 | IlpennurnimomMHasi IpaKkTUKa Keiic-3aganue. [loprdoamo. Joknan. 3auer.
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