AHHOTAIIUSA K PABOYEH ITPOT'PAMME 110 JJUCIHUIIJIMHE
04.07 MATEMATHUKA

1.1. MecTOo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHoii nporpammsel CIIO

Oo6meobpa3oBarenshas aucuuminHa OJ].07 Maremartuka sBisieTcsi 0053aTeIbHONM YacThi0 00111e00-
Pa30BaTEIBLHOTO IUKJIA OCHOBHOM oOpa3oBaTeinbHOM mporpamMmbl B coorBeTcTBUU ¢ PI'OC CIIO mo mpo-
deccun 29.01.33 MacTep 1o U3TOTOBICHUIO IIBEHHBIX M3ACTHI

Juctunmuaa OJ[.07 MaremaTtuka OTHOCHTCS K MpeaMeTHo obnactu «Matematuka u Mudopma-
tuka». Pabogast mporpamma OJ1.07 Maremaruka pa3paborana Ha ocHOBe DeiepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO0 CTaHIapTa CpeHero o0uiero oOpa3oBaHusl, YTBEPKACHHOTO MpuKkazoM MuHOOpHAYKH
ot 17.05.2012 1. Ne 413 (B pen. ot 12.08.2022) «O06 yrBepxkaenun deaepaibHOro rocyaapCTBEHHOTO 00-
Pa30BaTEILHOTO CTaHJApPTa CPEAHET0 001Iero oopa3oBaHus», 3aper. B Muntocte Poccun 7 utons 2012 r. N
24480 n denepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus no npodeccuu 29.01.33 Mactep 1o H3roTOBICHUIO MBEHHBIX U3/EIHI, YTBEPKICHHOTO TIPH-
ka3oM MunucrepctBa npocseienus Poccuiickoit denepanuu ot 26.09.2023 1. Ne 720, 3apeructpupoBaH-
Horo B MunucrepctBe toctuiuu PO 02.11.2023 r. No75814, Ilpukaza Munnpocsemenus Poccun ot
18.05.2023 N 371 "O06 ytBepxkacHuu heaepalbHOl 00pa3oBaTeIbHON IPOrpaMMbl CPEAHET0 00IIero oopa-
3oBaHus" (3aper. B Munrocte Poccun 12.07.2023 N 74228) u @eaepanbHoii pabodeit mporpaMMbl CpETHETO
oOuiero oopa3oBanus 1o yuebnomy npeametry «Marematuka» (PI'BHY UCPO).

1.2. Ilean ¥ 3a1a9M H3VIEHHUS AUCINIIJIHHDI:

(hopMHpOBaHHE IEHTPAIbHBIX MaTEMaTHYECKHUX MOHATHH (YMCII0, BEIHUMHA, TeoMeTpuuecKkas purypa,
NepEeMEHHas, BEPOSITHOCTh, (DYHKIUS, MPOU3BOTHAS, MHTETPa), 0OOSCIICUNBAOIINX MPEEMCTBEHHOCTh U
MNECPCICKTHUBHOCTb MATCMATHYCCKOI'O O6p330BaHI/IH 06yqa}onmxc51;

IIOABCACHUC 06y11a101111/1xcs[ Ha JOCTYIIHOM JIA HUX YPOBHC K OCO3HAHHUIO B3aUMOCBA3U MATCMATHKHU U
OKpYKaroumero M1upa, IOHUMAaHUI0 MATEMATUKH KaK 9aCTU

o0mIeH KyIbTYpHI YEIIOBEUCCTBA;

Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1 06yqafonmxca, MO3HABATEJIHLHON aKTHUB-
HOCTH, UCCIICA0BATCIIbCKUX YMCHI/II\/JI, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHUA, I/IHTepeca K I/ISyLICHI/IIO MaTEMATUKU,

q)OpMI/IpOBaHI/IC (bYHKHHOHaHBHOﬁ MaTeMaTUYECKOUI rpaMOTHOCTHU: YMCHHU: PACIIO3HABATD MATCMATH-
YECKHE aCleKThI B PEATbHBIX )KU3HEHHBIX CUTYAIMAX U IPU U3YYCHUH IPYTUX YI4E€OHBIX MPEIMETOB, IPOSIB-
JIEHUA 3aBUCUMOCTEN U 3aKOHOMepHOCTeI>’I, Q)OpMyHI/IpOBaTB HX HA A3BbIKEC MAaTEMATUKHU U CO31aBaTh MaTEMa-
THUYCCKUE MOACIIN, HpI/IMerlTB OCBOGHHBH‘/’I MaTeMaTI/I‘-ICCKI/II\/JI annapaT 1A peHIeHI/IH HpaKTI/IKO-OpI/IeHTI/IpO-
BAHHBIX 3a/1a4, UHTCPIPECTUPOBATbL U OUCHUBATD MMOJIYYCHHBIC PE3YJIbTATHI.

1.3. Iloaxoabl K 0OTOOPY COJAEP:KAHHUA M ONpPeIeJeHHI0 IVIAHUPYEMbBIX PEe3VJIbTATOB:

K koHIly 00y4eHnusi, 00yJaromnmecs Hay4qaTcs:

OHGpI/IpOBaTI) IIOHATUAMU. paHI/IOHaJ'II)HOG nu HGﬁCTBI/ITGJ’IBHOG YHucijo, 06I>IKHOBGHH35I U OCCATHUYHAsA
IpoOb, MPOLICHTHI,

BBITIOJIHATH apI/I(l)MCTI/I‘-ICCKI/Ie OHepaHI/II/I C paHI/IOHaJ'H)HI)IMI/I nu I[CflCTBI/IT@J'IBHBIMI/I qyucjaaMu,;

BBITIOJIHATH HpI/I6JII/I)KeHHBIe BBIUUCJICHUSA, HCIIONB3YA IIpaBUJIa OKPYIJICHHA, ACJIAThb IPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYUCIICHMI;

OICpHUPOBATH MOHATUAMMU: CTCIICHL C LICJIBIM IMOKA3aTCJIEM, CTaHAAPTHAA (bopMa 3aIlIuCHu HeﬁCTBHTeHB—
HOTO YHCJIa, KOPEHb HATYpaJlbHOM CTENEeHH, UCIOIb30BaTh MOAXOIALIYI0 (JOPMY 3allMCH AEHCTBUTEIbHBIX
YUCCII AJI1 pCHICHUA MMPAKTUYCCKUX 3a/ldad U MTPEACTABIICHUA NAHHBIX;

OHepI/IpOBaTI) IIOHATUAMU. CI/IHYC, KOCI/IHYC 1 TAHI'CHC HpOI/I3BOJ'H)HOl"O yrna, HCITIOJB30BAaThH 3aIIUChH HpO-
U3BOJIBHOTO yTJIa 4epe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.

OHepI/IpOBaTI) IIOHATUAMU. HaTypaJ'IBHOG, eJI0€ YHUCJiI0, UCIIOJIh30BaTh HpI/ISHaKI/I JOCJTINMOCTHU OCJIBIX YU~
CCJI, PA3JIOKCHUEC YUCJIa Ha IPOCTBIC MHOKUTCIIN IJIA pCIICHUSA 3a/1a4,

OHepI/IpOBaTI) IIOHATHUCM:. CTCIICHb C paHI/IOHaJ'H)HI)IM II0Ka3aTcJIEM, OHepI/IpOBaTI) IIOHATUAMMA:. J10Ta-
pudMm uncna, IeCATUUHbIE U HATypaJIbHbIE JIOTapU(MBI.

OINICpHUPOBATE IMOHATHUAMU. TOXKACCTBO, YPABHCHUC, HCPABCHCTBO, LCJIOC, pallMOHAJIBHOC, Uppalno-
HAJIbHOC YPpAaBHCHHUEC, HCPABCHCTBO, TPUTOHOMETPUUCCKOC YPABHCHUC,

BBINIOJIHATh MPEo0pa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peuiaTb TPUTOHOMETPUUYECKUE
YpaBHCHU,




BBITIOJHATH MpeoOpa3oBaHus 1IEJbIX, PAllMOHABHBIX U UPPALIMOHAIBHBIX BBIPAXEHHUI U pelaTh oc-
HOBHBIE TUIIBI IIETIBIX, PALIMOHATBHBIX U UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

MIPUMEHSTh YPAaBHEHUSI M HEPABEHCTBA JJI PEUICHUS MaTeMaTHYECKHUX 3a7a4 UM 3aJa4 U3 Pa3IUYHbIX
oOyacTell HayKH U pealibHOM JKU3HH;

MOJIETIUPOBATh PealibHbIE CUTYAIIUU Ha A3BIKE aJIreOpbl, COCTABIISITh BEIPAXKEHUS, ypaBHEHUS, HEPABEH-
CTBa IO YCJIOBHIO 3a/1a4H, HCCIE0BATH OCTPOCHHBIE MOJICNIN C UCIIOIB30BAHUEM arIapara ajareOpsbl.

MIPUMEHSTH CBOICTBA CTENEHH ISl TPeoOpa3oBaHus BhIPAXKEHU, ONIEPUPOBATh MOHATHIMU: MTOKa3a-
TEJIbHOE YpaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBITNIOJTHATH MPE0OPa30BaHUsl BHIPAKEHUH, COIEPIKALIUX Jorapru(Mbl, OTIEpUPOBATH OHATUSMU: JIOTa-
pudMUUECcKOe ypaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHbBIE TUIIBI JOTapU(PMUUECKUX YpaBHEHUN U HEpa-
BEHCTB;

HAXOJUTh PEICHUS TPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OTIEPUPOBATH NOHATHIMHM: CUCTEMA JIMHEHHBIX YPAaBHEHH U €€ pelIeHue, UCII0Ib30BaTh CUCTEMY JIH-
HEIHBIX YpaBHEHUM [Tl pellIeHUs MPAKTUUYECKUX 3aau;

HAXO/UTh PEIICHHS MPOCTEUIIINX CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHHI 1 HEPABEHCTB;

MOJIETTUPOBATh PealibHbIe CUTYAI[UH Ha A3bIKE aJIreOpbl, COCTABIISITh BRIPAXKECHHUS, ypaBHEHH I, HEPABEH-
CTBA U CUCTEMBI 10 YCIOBHIO 3a/1a4H1, HCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ammapara ai-
reOphl.

OTIEPUPOBATH MOHATHAMU: (DYHKITUS, CITIOCOOBI 3a1aHus (YHKITUH, 00JIaCTh ONPEICICHHS 1 MHOXECTBO
3HaueHU QyHKIMUH, TpaduK QYHKINU, B3AUMHO 00paTHbIe (PYHKIINU;

OTIEPUPOBATH MOHATHSIMH: YETHOCTh M HEYETHOCTh (DYHKINH, HYTH (PYHKIHH, TPOMEXKYTKH 3HAKOIIO-
CTOSIHCTBA;

WCTOJIB30BaTh TpaduKy QYHKIHIA U1 peIICHUs] ypaBHEHUH;

CTPOUTH U YUTATh IpadUKu TUHEHHON (QYHKIINH, KBAIPATHUHON (PYHKIINU, CTETIEHHON (PYHKIINH C 11e-
JBIM TIOKa3aTeleM;

UCIIOJIb30BaTh Tpauku (yHKUIWH I UCCIeTOBaHUS MIPOLECCOB U 3aBUCHUMOCTEH MPU PElICHUH 3a1a4 U3 JPYTHX
yUeOHBIX MPEIMETOB U PEATbHON )KU3HH, BBEIpaXKaTh (popMyIaMy 3aBUCHMOCTH MEXy BETHYHMHAMH.

OTIEpPUPOBATH MOHATHIAMHU: MEepHOANYEecKas (PYHKIHS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH
sKcTpeMyMa GYHKIIUHU, HanOOJIbIIIee U HauMEHbIIIee 3HaYeHHs (PYHKIIMH Ha TIPOMEXKYTKE, UCIIOIb30BaTh X
JUTsL UccieToBaHus (DYHKIMH, 33JaHHOU TpapUKOM;

OTepUPOBATh TOHATUSAMU: TpadUKU MOKA3aTEIbHOU, JIOTapU(PMUUYECKOH M TPUTOHOMETPHUECKUX
GyHKIMH, H300pakaTh UX Ha KOOPJMHATHOW TUIOCKOCTH M MCIIOJIB30BATH JIJISl PEIICHUS] YpPaBHEHUH U Hepa-
BEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKy JTMHEHHBIX YPAaBHEHHH W UCIIONB30BaTh MX IS
pELIeHHs CUCTEMBbI TMHEWHBIX YpaBHEHUI;

WCTIOJIB30BaTh rpaduku GYHKINH TSt UCCIIETOBAHMSI IPOIIECCOB U 3aBUCUMOCTEH M3 JAPYTrUX YIeOHBIX
JUCITUTLIVH.

OTIEPUPOBATH TOHATHSIMU: TIOCIIEJOBATEIEHOCTD, apupMeTHIecKast U TeOMETPHUYECKast POTPECCHU;

OIIEpPUPOBATH MOHATUAMU: OECKOHEUHO YOBIBAIOIIAsl TeOMETpUUECKas Iporpeccusi, CyMMa 0€CKOHEYHO
yOBIBaOIIEH TeOMETPUIECKOM MPOTPECCHH; 3a1aBaTh MOCIEIOBATEIPHOCTH PA3IMIHBIMH CIIOCO0AMH;

UCIOJIb30BaTh CBOMCTBA MOCIIEAOBATENLHOCTEH U MpOrpeccuil Ui pelieHusl peajbHbIX 3aj1ad Mpu-
KJIQTHOTO XapaKTepa.

OTIEpPUPOBATH MOHATHAMM: HENPEpbIBHAs (PYHKIMS, TPOU3BOAHAs (YHKIIUHU, UCIIOIB30BaTh F€OMETPH-
YeCKUN M PU3NYECKUI CMBICI TPOU3BOIHON JUIsl pellIeHus 3a/1a4;

HaXOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMHA, BEIYUCIATH MPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS,
YacTHOTO (yHKIUH;

UCIOJIb30BATh MPOU3BOIHYIO Ul UCCIIEA0BaHUS (DYHKIIMHM HA MOHOTOHHOCTb U AKCTPEMYMBI, IpUMe-
HSTH PE3YIbTATHI UCCIIEAOBAHMS K IIOCTPOCHUIO TPa(PHUKOB;

WCIOJIb30BATh MPOU3BOJIHYIO Uil HAXOXKJICHHUS HAWIYUIIEro PEelIeHHUs B NMPUKIATHBIX, B TOM YHCIe
COLMATbHO-9KOHOMHYECKHUX, 3a7a4ax;

OIIEpUPOBATH MOHATHUAMU: NEPBOOOpa3Hasi U MHTErpajl, MOHUMATh T€OMETPHUECKUN U (QU3MUECKUI
CMBICIT MHTETpaa;

HaXO/UTh MePBOOOPa3HbIE 2JIEMEHTAPHBIX (PYHKIU, BEIUUCIIATH HHTErpall

o gopmyne Horotona-JIeiiOnuna;



pemaTh NpUKIaJHbIC 33/1a4l, B TOM YUCJIE COIUATBLHO-DKOHOMHUYECKOTO M (PU3MUECKOTO XapaKTepa,
CpeICTBAMHU MaTEeMAaTUYECKOTO aHATN3a.

OTICPUPOBATH MOHATHUAMH: MHOKECTBO, ONIEPAIIMU HAaJ MHOKECTBAMH; UCIIOIH30BaTh TEOPETHKO-MHO-
YKECTBCHHBIH armapar JJisl OMMCAHUsI peabHBIX IPOIECCOB U SIBJICHHM, IIPU PEIICHUH 3a/1a4 U3 IPYTUX y4e0-
HBIX MIPEAMETOB;

ONEepUpPOBATH MOHATUSIMU: ONPEICIICHUE, TEOPEMA, CIEACTBHUE, I0KA3aTEIbCTRO.

OTICPUPOBATH MOHATUSAMHU: TOYKA, TIPsIMasi, TUIOCKOCTb;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYCCKUX 3a/1a4;

OTIEPUPOBATH MOHATUSAMH: IMAPATUICITBHOCTD U NEPICHINKYISIPHOCTH MPSIMBIX U TIJIOCKOCTEH;

KJIacCCU(PUITUPOBATh B3aUMHOE PACTIONIOKECHHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

OTIEPUPOBATH TIOHSATUSIMU: IBYTPAHHBINA yroJl, TPaHH JBYTPAHHOTO YTIia, peOdpo IBYTPaHHOTO YIJIa, JIn-
HEWHBIN yroJl ABYTPAHHOTO yTJia, TpagyCcHasi Mepa JIBYTPaHHOTO YIJIa;

OTIEPUPOBATH MOHSATUSMHU: MHOTOTPaHHUK, BBITYKJIBIH M HEBBITYKJIbIA MHOTOTPAHHUK, 3JIEMEHTHI MHO-
rorpaHHUKa, MPaBUIbLHBI MHOTOTPAaHHUK;

pacrno3HaBaTh OCHOBHBIC BUIbI MHOTOTPAHHUKOB (MIUpaMUIA, IPU3MA, PSIMOYTOIBHBIN Tapasieey-
nes, Ky0);

KJIACCU(UIIUPOBATH MHOTOTPAaHHUKHU, BBIOMpPAst OCHOBAHUS JUIsl KiTaccu(UKAuK (BBITYKJIBIE U HEBBI-
MyKJIbIe MHOTOTPAHHUKH, MPaBUJIbHBIE MHOTOTPAHHHUKH, MPSMbIE U HAKJIOHHBIC MPHU3MBI, Mapaliielenu-
neIbl);

OTIEpUPOBATH MOHATUSAMU: CEKYIas NIOCKOCTh, CEUeHNE MHOTOIPAHHUKOB; O0BSACHATH MPUHIUIIBI TIO-
CTPOCHUS CEYCHHIA, HCIIONIB3YSI METO]T CJICIOB; CTPOUTH CEYCHUSI MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJ-
HSATH (BBIHOCHBIE) IJIOCKHE YEPTEHKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BH]I CBEPXY, COOKY, CHU3Y;

peliaTh 3a/1a4i Ha HaX0XJICHUE TEOMETPUUYCSCKUX BEIMYMH 110 00pa3aM WiId airopuTMam, IpUMEHss
W3BECTHBIC AaHAIMTUYECKHE METOJBI MPH PEIICHUH CTaHIAPTHBIX MaTeMAaTHYECKHX 3a7a4 Ha BBIUYMCICHUE
PACcCTOSIHUN MKy ABYMsI TOYKaMH, OT TOYKH JIO MPSMOH, OT TOYKH JI0 TUIOCKOCTH, MEXK]Ty CKPEIITHMBAIOIIIH-
MUCS TIPSIMBIMU;

peliaTh 3a/1a4i Ha HaXO0XICHUE TEOMETPUUYSCKUX BEIMYMH 110 00pa3iaM WId airopuTMam, IpUMEHss
W3BECTHBIC AaHAIMTUYECKHE METOJIBI IIPH PEIICHWH CTaHJIAPTHBIX MAaTEMaTHUYECKHX 3a/Ja4 Ha BBIYUCIICHUE
YIJI0B MEXKAY CKPEIIMBAIOIIMMHUCS MPSMBIMHA, MEXTY MPSMON U MIIOCKOCTHIO, MEXKY IIOCKOCTSIMH, JIBY-
TPaHHBIX YIJIOB;

BBIYHCIIATH O0BEMBI M TUIOMIAIN IMOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpH3Ma, MUPAMHUJIA) C IPUMEHE-
HUEM (OPMYJ, BBIYUCISATH COOTHOLICHHS MEKAY TUIOIIAIIMU TOBEPXHOCTEHN, 00beMaMu MOJOOHBIX MHOTO-
I'PaHHUKOB;

OTIEPUPOBATH MOHATHUSIMHU: CHMMETpPHUSI B IPOCTPAHCTBE, IIEHTP, OCh U IIIOCKOCTh CHMMETPHH, IIEHTP,
0Ch U TUIOCKOCTh CHMMETPHH (PUTYPHI,

W3BJIEKATh, TPEOOPA30OBLIBATh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPHYE-
CKHX (UTypax, MPEJACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

MIPUMEHSITh TeoMeTprudeckue (akThl AJsl PEeIIeHUs] CTEPEOMETPUUECKUX 3a]1a4, MPEANOIaraonnx He-
CKOJIBKO ITIar0B PEIICHHUS, €CITM YCIIOBUS TPUMECHEHHUS 3a/IaHbI B SBHOH (opMe;

MPUMEHSITh MPOCTEHUIITNE MPOTPpaMMHBIE CPEICTBA U SIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MPUBOJIUTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KHU3HU, PACIIO3HABATH MIPOSB-
JICHHWE 3aKOHOB T€OMETPHUH B UCKYCCTBE;

MIPUMEHSITh TOy4YeHHbIC 3HAHUS Ha MPAKTHUKE: aHATU3UPOBATh PeallbHbIE CUTYaIlU U IPUMEHSTh H3Y-
YCHHBIC IMOHATHS B MPOIECCE MOMCKA PEIICHHUS MaTeMaTHIeCKH C(OPMYITHPOBAHHON PO OIIEMBI, MOJICITH-
pOBaTh peaibHbIe CUTYAIMH Ha S3bIKE T€OMETPUU, UCCIEOBATh TOCTPOCHHBIE MOJIEIH C UCIOJIE30BaHUEM
TCOMETPHUSCKUX TMOHATHH M TEOpeM, ammapaTta aiareOpbl, perarh MPaKTHYSCKHE 3a/Jadd, CBA3aHHBIC C
HAXO0XICHUEM T€OMETPUIECKUX BEITUUHH.

OTIEPUPOBATH MOHATUAMU: MIIMHAPUYICCKAS ITOBEPXHOCTH, 00pa3yroIne MIITHHIPUISCKON TOBEPXHO-
CTH, IIUIIMHP, KOHUYECKasi TOBEPXHOCTh, 00pa3yrolne KOHMYECKO TOBEPXHOCTH, KOHYC, ChepudecKas mo-
BEPXHOCTH;

pacmo3HaBaTh Tella BpalieHus (MUIUHAP, KOHYC, cdepa U map); 0OBICHATH CIIOCOOBI MOTYYSHHS Tell
BpaIlleHUs; KIACCH(PHUIIMPOBATh B3aUMHOE PACIIONIOKECHHE CEephl U IFIOCKOCTH; OMEPHUPOBAThH MOHATHSIMHU:
[IapOBOW CETMEHT, OCHOBAHHME CETMEHTa, BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOTO CIIOS,



BBICOTA IIAPOBOTO CJIOS, IAPOBOM CEKTOP;

BBIUUCIIATH 00BEMBI U IIJIOIIAIU TTOBEPXHOCTEH TeJ BpalleHuUs, TCOMETPUUYECKHX Tell C IPUMEHEHUEM
(opmyu;

OIIEpPUPOBATH MOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHCAHHBINA OKOJIO cdepsbl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAILCHNUS;

BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAIsIMHA TOBEPXHOCTEH 1 00beMaMu TTOJOOHBIX TEI;

n300pakaTh U3ydyaeMble GUIYphl OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXHM M3 PHUCYHKOB IMPOCTHIX O0BEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHU3Y, CTPOUTb CEYECHUS TeJl BPaIllEHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U IIPE0OPa30BbIBATh HH(OPMALIMIO O IPOCTPAHCTBEHHBIX F€OMETpUYe-
CKuX (hurypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

OIIEpUPOBATh IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJHATh JACUCTBUSI CIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXEHMSI BEKTOpA Ha YUCIIO,
OOBSCHATH, KAKUMH CBOMCTBAMU OHU 00J1a1at0T; IPUMEHSATh [IPABUIIO NapalljiesenuIea;

OIIEpUPOBATh NOHATUSAMU: JEKAPTOBBI KOOPIAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEH-
CTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY BEKTOPAaMH, CKAISIPHOE MPOU3BEIECHUE BEKTOPOB, KOJI-
JMHEApHbIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJUTb CyMMY BEKTOPOB U NPOU3BEICHUE BEKTOPA HA YMUCIIO, YTOJ MEXAY BEKTOpaMH, CKaJIsIPHOE
IIPOU3BENIEHUE, PACKJIAIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JCKapTOBOM CUCTEME KOOpPAMHAT, NIPUMEHSITh I'€OMETPHUYECKHE
(akThl AJ1s1 pelIeHUs CTEPEOMETPUUECKUX 3a/1a4, IPEI0JIAratoIluX HECKOJIBKO I1aroB PELIeHHUs], €CIIU YCIIO-
BUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;

pelarh NpocTeiire reoMeTpUYECKUE 3aaun Ha IPUMEHEHUE BEKTOPHOKOOPIMHATHOTO METO/1a;

pelaTh 3a7a4n Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUH U HAXO0KICHUE FEOMETPUUECKUX Be-
JMYMH [0 00pa3liaM WM aJropuT™MaM, IPUMEHSSI U3BECTHBIE METO/IbI TP PEIICHNUN CTaHAapTHBIX MaTeMa-
TUYECKUX 3a/1ay;

IPUMEHSTh MPOCTEUIINE POrPaMMHBIE CPEICTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI IPU
PEILIEHUU CTEPEOMETPUYECKHX 3a/1a4;

MIPUBOJIUTH IPUMEPHl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU, PACIIO3HABATH IIPOSB-
JICHHE 3aKOHOB F'€OMETPHUHU B UCKYCCTBE;

MIPUMEHSTH OJyY€HHbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pealIbHbIE CUTYallU U IPUMEHSTh U3Y-
YEeHHbIE TIOHATHS B MPOLIECCE MOUCKA PEIICHUsI MaTeMAaTUYeCKU CPOPMYIMPOBAHHONW MPOOIEMbl, MOAEIH-
poBaTh peajgbHbIE CUTYallMH Ha 3bIKE T€OMETPUH, UCCIIE0BATh MOCTPOECHHBIE MOJIENH C UCIOJb30BaHUEM
TreOMETPUYECKUX TMOHATHH M TeopeM, ammapara ajreOpbl, pemarh MPaKTHUYECKHe 3a/1adM, CBA3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BEJTNYMH.

YUTaTh U CTPOUTH TaOJIMILIBI U AUATPAMMBI;

OTIepUPOBATh MOHATUSAMU: CpeHEE apu(pMeTHyecKoe, MeiiaHa, HauboJblee, HauMEHbllIee 3HaUeHue,
pa3Max MacCUBa YHMCIOBBIX IaHHBIX;

OTIepUPOBATH MOHATUSAMU: CITy4alHbIN SKCIIEPUMEHT (OIIBIT) U ClIydaifHOE COOBITHE, DIEMEHTAPHOE CO-
ObITHE (37IeMEHTapHBINA UCXO/) CIIy4aifHOTO OMBITA, HAXOAUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU
CIIy4ailHBIMHU COOBITUSIMHU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTH COOBITUH B U3YUEHHBIX CIyYalHbBIX KCIIe-
PUMEHTAX;

HaXOJUTb U GOPMYIUPOBATH COOBITHS: ITepeceueHre U 00beAMHEHNE TaHHBIX COOBITUI, COOBITHE, TPO-
THUBOIIOJIO’KHOE JTAHHOMY COOBITHIO, IOJIb30BaThCS AMarpaMmaMu Jitiepa 1 GopMynoil CI0KeHUsT BEPOSIT-
HOCTEW MPH PEIICHUH 3a]1a4;

OIEpPUPOBATH MOHATUSAMH: YCIOBHAS BEPOSATHOCTh, HE3aBUCUMBbIE COOBITHS, HAXOAUTh BEPOSTHOCTH C
MOMOIIBIO IPAaBHJIa YMHOXKEHHUS, C TIOMOIIIBIO JIepeBa CIy4aifHOTO OIBITA;

IPUMEHATh KOMOWHATOPHOE NPABUIIO YMHOXKEHUS MIPH PELISHUH 3a/1a4; OTIEPUPOBATH MOHATUAMU: UC-
NbITaHNE, HE3aBUCUMBbIE UCIIBITAHUS, CEPUS UCTIBITAHUMN, YCIIEX U HEeyjaua, HaXOAUTh BEPOSTHOCTU COOBITUI
B CEpUH HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO YCIeXa, HAXOJUTh BEPOSATHOCTH COOBITUN B CEPUU UCTIBITA-
Huli beprymnu;

OIIEpUPOBATh MOHATHAMU: ClydaiiHas BEIMUYNHA, PACIIpEAEIeHUE BEPOATHOCTEN, 1uarpaMMa pacrpe-
JIeTICHMSL.



CpaBHMBATh BEPOSTHOCTH 3HAYCHHM CITyyailHOW BETMYHMHBI IO PACHPEEIICHUIO HIIM C TIOMOIIbIO AHUa-
rpaMuM;

OTIepUPOBAThH MOHITHEM MAaTEMAaTUYECKOTO OKUAAHUS, IPUBOIUTE IPUMEPHI, KaK IPUMEHSIETCS MaTe-
MaTHUYECKOE 0KMJIAHKUE CIIy4alHON BETUYMHBI HAXOJUTh MaTEeMAaTUUECKOE OXKHUJAHUE 110 JAHHOMY paclipe-
JIEJICHUI0; UMETh MPE/ICTABICHUE O 3aKOHE OOJBIINX YHCEN; UMETh MPEICTaBICHUE O HOPMAIBHOM pacIipe-
JIEJIEHUN.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOGPA3OBATEJIBHOM
JANCIUITJIMHBI
2.1. O0bem yueOHOI JUCHHUILINHBI U BUAbI y4e0HOI padoThl

Bup yueOHoI padoThI O0beMm B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOH TUCHHMILIMHBI 340
OcHoBHOE coaep:xaHue 235
BT. 4..

TEOPETHUYECKOE 00yUEHUE 157
IIPAKTUYECKUE 3aHATHUS 78
IIpogeccnoHAIBLHO OPUEHTUPOBAHHOE COAECPKAHUE 102
BT. 4..

TEOPETUYECKOE 00yUCHHE 77
IIPAKTUYECKUE 3aHATUSA 25
IIpomexyrounasi arrecrauus B gopme IK3aMeHa 3

3. HIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI
3.1 JUYHOCTHBIE:

1) rpak1aHCKOTO BOCIIUTAHMUSL:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00yYaIOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJieHA
pPOCCHICKOTO 00IIecTBa, MPEACTAaBIEHWE O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3IUYHBIX
CTPYKTYP, SIBJICHH, TPOLEAYP IPAKIAHCKOTO 00111ecTBa (BRIOOPHI, OMPOCHI U APYTO€), yMEHNUE B3aUMOJICH-
CTBOBATH C COIMATIbHBIMH HHCTUTYTAMHU B COOTBETCTBUHU C UX (QYHKIIUSAMH U Ha3HAUCHHUEM;

2) maTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCHUICKON TPaXKJAHCKOW HIEHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOS-
LIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHOE OTHOILIEHHUE K JIOCTUKEHUSAM POCCUMCKUX MaTEeMaTUKOB U POC-
CHUHCKOM MaTeMaTUYECKOM IIKOJIbI, UCITOJI30BAHNE ITUX JIOCTHKEHUHN B IPYTUX HAyKax, TEXHOJIOTHIX, Che-
pax DKOHOMHKU;

3) TIyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HA-
HUSI, STUYECKOTO MOBEJICHUS, CBA3aHHOTO C MTPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUN HAYKH U JIE€ATEIIbHO-
CTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

4) 5CTeTUYECKOTO BOCITUTAHMUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIFOUasi 3CTETUKY MaTEMaTHIECKIX 3aKOHOMEPHOCTEN, 00bEKTOB,
3a71a4, pEUICHUM, pacCyKAE€HU, BOCIPUUMYHBOCTh K MATEMAaTHYECKUM aCIIE€KTaM Pa3JIMYHbIX BUJIOB UCKYC-
CTBA;



5) hbuU3UYIECKOTO BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTH YMEHUS MIPUMEHSTh MATEMAaTUYECKUE 3HAHUSI B MHTEpEcax 3I0pOBOTO U Oe3omac-
HOro 00pa3a KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHKE, COATAHCUPOBAH-
HBI PEXKUM 3aHATUN U OTABIXA, PETyNIsApHas PU3NUYECKasi aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE
NIPU 3aHSATHSIX CIIOPTUBHO-03I0POBUTEIBHOMN JICATEIILHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHE IICHHOCTH TPYIOJIIO0US, HHTEPEC K Pa3IMYHbIM chepam mpodeccuo-
HAJIBHOU JIeATEIHbHOCTH, CBI3aHHBIM C MATEMATHUKOHN U €€ MPUIIOKEHUSIMH, YMEHHUE COBEPIIAaTh OCOSHAHHBIN
BBIOOp Oyaylied npodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh M CIIOCO0-
HOCTh K MaTeMaTHYECKOMY 0Opa30BaHMIO U CAaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHUIO B PCIICHUU MPAKTUUYECKUX 3a/1a4 MATEeMaTHICCKOW HAIIPABICHHOCTH;

7) 3KOJOTHYECKOTO BOCIIUTAHHS:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPHl, TOHUMAHHUE BIUSHUS COIHAIBLHO-3KOHOMHYECKHIX
TIPOIIECCOB HAa COCTOSIHUE MPUPOHON U COMAIBHOM Cpe/ibl, OCO3HAHUE INTOOATBHOTO XapaKTepa KOOI -
YECKUX MpoOJieM, OPUCHTAIMS HA MPUMEHEHUE MAaTeMAaTUYSCKUX 3HAHUU I PEelICHUs 33134 B 00J1acTu
OKpY’KalolIel Cpe/ibl, INTAHUPOBAHKUE TTOCTYITKOB U OLIEHKU MX BO3MOXKHBIX ITOCIIEICTBUH LISl OKPYXKaroIIeH
Cpenpl;

8) LIEHHOCTH HayYHOT'O TIO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIECTBEHHO!N MPAKTUKHU, TOHUMaHUE MAaTEMAaTUICCKONH HAYKH KaK Cepbl YEIIOBEUSCKOU JCSITEIbHOCTH,
ATANOB €€ PA3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHUS [IUBIIIN3AIMHU, OBJIQ/ICHUE SI3BIKOM MAaTEMAaTUKH U MaTe-
MaTHYECKOW KYJIbTYPOH KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISTH IIPOCKTHYIO U HCCIIE-
JOBATEILCKYIO ICITEILHOCTh HHINBUAYAIBHO U B TPYIITIE.

JIMYHOCTHBIE PE3YJBTATBI 11O IIPOI'PAMME BOCIIMTAHUS:

JIP 4. [lposiBasitomuii ¥ AEMOHCTPUPYIOIINI YBaXXE€HUE K JIIOJISIM TPYJa, OCO3HAIOIMINNA IIEHHOCTh
coO0cTBeHHOTrO TpyAa. Ctpemsmuiicss kK GOpMHUPOBAHUIO B CETEBOM cpefie TUYHOCTHO U MPOQPECCHOHANb-
HOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAY.

JIP 13. BeiObuparomiuii onTuMabHBIE CIIOCOOBI pelieHus MPodecCHOHABHBIX 3a/1a4 Ha OCHOBE yBa-
KEHHSI K 3aKa34MKY, IOHUMaHUs ero norpedHocren

JIP —KK 2. DKOHOMHYECKU aKTUBHbIM, IPEANPUUMYUBBIN, TOTOBBIN K CAMO3aHITOCTH.

3.2 METAIIPEIMETHBIE PE3YJ/IBTATDI:

B pesynbrare nzydenus MatemMaTuku y oOydaromerocs 0yayT copMUpoBaHbl TO3HABATENIbHbIE YHU-
BepcalbHble yueOHbIE JAEUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUeOHbIEC ACHCTBUS, PEryJsiTUBHBIC
YHHMBEpCalIbHbIE yUeOHbIE IEHCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbHBIE Y4eOHbIE 1eliCTBUSA

Bba3oBble JJoruuyeckue 1eMCTBHA:

BBIABJIATH U XapaKTECPU30BATh CYIICCTBCHHBIC ITPU3HAKHW MATCMATUYICCKUX 06’LeKTOB, HOHHTHﬁ, OTHOILICHUH
MEX1y HOHSITUSIMU, GOPMYIUPOBATH ONPE/IEICHHSI IOHITUN, YCTAHABIIMBATh CYIIECTBEHHBIN PU3HAK KJIac-
CI/I(1)I/IKaI_II/II/I, OCHOBAaHUA 411 O606H.I6HI/I$I " CPABHCHUS, KPUTCPHUU ITPOBOAUMOI'O0 aHAJIN34a,

BOCIPUHUMATh, OPMYIUPOBATH U IPEOOPA30OBHIBATH CYK/ICHUS: YTBEPAUTEIIbHbBIE U OTPULIATENIbHbIE, €1~
HUYHBIC, YaCTHBIC U O6IJ_II/Ie, YCIIOBHBIC;

BBISIBJIAATHD MAaTCMATHUUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBI3U U HpOTHBOpGLII/ISI B (1)aI<Tax, JaHHBIX, Ha6mone-
HUAX U YTBCPIKACHUAX, NIpEJIaraTb KPUTCPUN [JISA BBISIBJICHUA 3aKOHOMepHOCTeI>’I 158 HpOTHBOpC‘IHﬁ; JcJiaTb
BBIBOJbI C UCITOJIB30BaAHMUEM 3aKOHOB JIOTHKH, }IG,Z[YKTI/IBHBIX nu I/IH)IYKTI/IBHI)IX YMOSaKHIO‘IeHHfI, yMO3aKJ'IIO-
YEeHUH 1O AHAJIOTHH; TPOBOAUTH CAMOCTOATCIIBHO NOKA3ATCIIbCTBA MATECMATHYCCKUX YTBep)KIleHI/Iﬁ (Hp}IMBIC
U OT MPOTUBHOIO0), BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
CO6CTBCHHBIC CYKACHUSA U BBIBOJBI; BLI6I/IpaTB CHOCO6 peuicHu-d y‘-IC6HOI71 3aJa4u (CpaBHI/IBaTB HCCKOJIBKO
BapI/IaHTOB peHIeHI/IH, BI)I6I/IpaTB HaI/I6OJ'[ee HO,ZIXO)IHH_[I/II\/'I C yT-IéTOM CaMOCTOATECIBHO BBIACIICHHBIX KpI/ITe-
pHeB).

Ba3oBrbIe uccienoBarejbCcKHe AeiiCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATENbCKUI NHCTPYMEHT MO3HAaHUSA, (OPMYIUPOBATH BONPOCHI, (PUK-
CUpyromue nmpoTuBOpCHIUcC, HpO6J’ICMy, YCTaHAaBJIMNBATh UCKOMOC U NJAaHHOC, (bOpMI/IpOBaTB THUIIOTE3Yy, apry-
MeHTI/IpOBaTI) CBOIO IMO3UIIUIO, MHCHUC,



IPOBOJIUTH CAMOCTOSTENBHO CIIJIAHUPOBAHHBIN KCIIEPUMEHT, HCCIIEIOBAaHUE 110 YCTAHOBJICHUIO 0COOCHHO-
CTeH MaTeMaTH4eCKOro 00bEKTa, SIBJICHHS, ITPOLIECCa, BHISBICHUIO 3aBUCUMOCTEH MEX1y 00bEeKTaMu, sBJIC-
HUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (JOPMYITUPOBATH 0000IIEHUS M BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, HC-
CJIeZIOBaHUS, OIICHUBATh JIOCTOBEPHOCTH IMOJYYECHHBIX PE3YIbTaTOB, BEIBOJOB U 000OIICHHIA;
MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIIBUTATh MPEAMOIOKEHHUS O €r0 Pa3BUTUU B
HOBBIX YCJIIOBHUSIX.

Pa6ora c uHpopmauymei:

BBISBIISITH JIe(OUIIUTHI MH(OPMALIUHY, JAHHBIX, HEOOXOIMMBIX JIJISl OTBETA HAa BOIIPOC U JIJISl PEIICHUS 3a1a4u;
BBI6I/IpaTI> I/IH(bOpMaI_II/IIO N3 UCTOYHUKOB PaA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATE U UHTEP-
IPEeTUPOBaTh WHPOPMALMIO PA3NIUYHBIX BUIOB U (OPM IMPENCTABICHUS; CTPYKTYpUPOBATh UH(OPMAIIHIO,
MIPEACTABISITE €€ B Pa3IUYHBIX (hOpMax, WILTIOCTPUPOBATH TpadUUeCKH; OLEHUBATh HAIEKHOCTH HHGOpMa-
IIUH 110 CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHUBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eiiCTBUA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMU U IEJISAMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh IOSICHEHUS 110
XOJly pelleHus 3a/1a4l, KOMMEHTHUPOBATh MOTYyYEHHBIN PE3ysIbTarT;

B X0JIe 00CYKJIEHUS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIA€MOM TEMBI, TPOOIEMBI, PEIIaeMOil 3a/1a4H,
BBICKA3bIBaTh UJICH, HAIICJICHHBIE Ha TIOUCK PEILIEHUs, COIOCTABIISTh CBOU CYXACHUS C CYXKACHUIMHU APYTUX
YYaCTHHUKOB JIaJiora, OOHapyKUBATh PA3JIMIHE U CXO/ICTBO MO3UIHI, B KOPpEeKTHOU hopme hopMyIHpoBaTh
pa3HorjIacusi, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJIbTAThl PELLICHUS 3a7auu, SKCIEPUMEHTA, UCCIIEI0OBAaHU, IPOEKTA, CAMOCTOSITENIbHO BbI-
Oupath (opMaT BBICTYILICHUS C YUETOM 33724 IPE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHH.

PeryjsiTuBHBIC YHHBEpPCAJbHbIEe YUeOHbIE 1eHCTBUSA

Camoopranusamnus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCUHICHUA 3a1a49U, BBI6I/IpaTb croco0 peucHu:A € y‘IéTOM HMCIOIIUXCA PECYPCOB
¥ COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIB:

BJIAACTh HAaBbIKaAMHN IO3HAaBaTeILHOMI pe(bﬂeKCI/II/I KaK OCO3HaHHs COBEPIIaCMBbIX Z[GI\/’ICTBI/II\/’I 1 MBICIIUTCIIBHBIX
mponeccoB, UX pe3ylIbTaTOB, BJIAACTH crocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpoLecca U pe3ylibTaTa
PECIICHHUA MaTeMaTHIeCKOHN 3ada4du,

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIPpU PCUICHUHN 3aJa4W, BHOCUTb KOPPCKTUBLI B JICA-
TEJIBbHOCTHh HAa OCHOBE HOBBIX 06CTO$[TCJ'IBCTB, JaHHBbIX, Haﬁ)leHHBIX OIIII/I6OK, BBISIBJICHHBIX prnHOCTeﬁ;
OLICHUBATL COOTBCTCTBUC PE3YyJIbTaTa LCIN U YCIOBHUAM, OOBSICHATH MNpUYIUHBI JOCTHXXCHUSA WU
HEJOCTH)KEHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHaA ACATCJIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYaTbHON pabOTHI IPU PEIICHUH YICOHBIX
3a/1a4, MPUHUMATD 1€ COBMECTHOM e TEIbHOCTH, IIIAHUPOBATh OPTaHU3AIIMI0 COBMECTHON palbOTHI, pac-
MpEeAeATh BUABI PabOT, 10rOBapUBaThCs, 00CYKIAaTh MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HE-
CKOJIBKHX JIFOJIEH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykaeHHSI, 0OMEH MHEHUHN, «MO3TOBBIE IITYPMBI» U UHBIE),
BBITMIOJHATh CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JACWUCTBUSA C JPYTUMH YiI€HAMH KOMAaHJBI,
OIICHUBATh KAYECTBO CBOETO BKJIa/a B OOIMIUIA MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMHU
B3aUMO/ICUCTBUSI.

3.3 ITPEAMETHBIE:

1) BnajgeHne MEeToaMu JI0Ka3aTeNbCTB, AITOPUTMAMHU PEIICHUS 3a/1a4; yMEeHHE (OopMyIUpOBaTh OIpe-
JIeJIeHUs, aKCUOMBI U TEOPEMBI, IPUMEHSTh MX, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS B X0OJI€ pELICHUs
3a/1a4;

2) yMEHUE ONepUPOBATh MOHATUSMU: CTETICHb YHCTIA, JJorapru(M Yrcia; yMEHUE BBIOIHATH BHIUUCIIE-
HUE 3HAYCHUHA U MPeoOpa3oBaHMs BBIPAKEHUM CO CTENEHSMU U JorapudmMamu, rmpeodpa3oBaHus APOOHO-
palMOHANbHBIX BBIPAKEHUN;



3) yMeHHe onepupoBaTh MOHATHIMU: PALMOHAIbHbIE, UPPALMOHATIbHBIC, IOKA3aTEIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHue OnepupoBaTh MOHATUIMH: (PYHKIHS, HETpephIBHAS (YHKIIHS, TPOU3BOHAS, TIEPBOOOpa3-
Hasl, ONIpeeNICHHBIN HHTETPAT; yMEHUE HAXOAUTh IPOU3BOIHBIC FJIEMEHTAPHBIX (DYHKIIMUH, UCTIONB3YS CIIpa-
BOUHBIE MaTEpUAJIbI; UCCIEA0BATh B IPOCTEHIINX caydasx (pyHKIMH HA MOHOTOHHOCTb, HAXOJUTh HANOOIb-
M€ ¥ HAUMEHbIINE 3Ha4eHUs (PYHKINI; CTPOUTH TpaiKi MHOTOWICHOB C MCIIOJIb30BAaHUEM arrapara Ma-
TEMaTUYEeCKOI'0 aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO IIPU PEILICHUH 33/1a4 Ha JBH)KEHUE; pelllaTh MPAaKTUKO-
OpPUEHTHPOBAHHBIE 33/1a4M HAa HauOOJbIINE U HAUMEHBIINE 3HAYCHUS, HA HAXOXKACHUE MyTH, CKOPOCTH U
YCKOPEHHS;

5) yMeHue onepupoBaTh NOHATUAMM: pallMOHaNbHAs (YHKIUS, TOKa3aTeabHas QYHKLHUSA, CTEIIEHHAs
¢yukuus, norapupmuueckas (yHKIHS, TPUTOHOMETpUYECKHE (YHKIWH, oOpaTHble (DYHKIMH, yMEHUE
CTPOUTH I'padUKU U3YyYEHHBIX (DYHKIMH, UCIOIb30BATh I'PaQUKU MPU MU3YUEHUU IPOLECCOB U 3aBHCUMO-
CTEH, P peIICHUH 3a/1a4 U3 APYrHX y4eOHBIX MPEIMETOB U 33/1a4 U3 PeabHOM JKU3HU; BBIpaXKaTh (HopMy-
JaMHU 3aBUCUMOCTH MEX]ly BETMUYMHAMU;

6) yMeHue pemiarb TEKCTOBBIE 3a7aul Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIM U 4acTH, Ha
JBYDKEHUE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 337a4d U3 00JacTH yIpaBJIeHUs JIUYHBIMU U Ce-
MEHHBIMH (PHAHCAMH); COCTABIISITh BHIPAXKCHUS, YPABHEHHI, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 3a-
Jlauu, UCCIIEZI0BATh MOJIyY€HHOE PElIeHUE U OLIEHUBATh MIPaBA0I0JO0OHOCTb PE3Y/IbTATOB;

7) yMeHHE ONepUpOBaTh MOHATHIMHU: CpeiHee apudMeTndeckoe, Mearana, HaubobpIee 1 HauMEHb-
1Iee 3Ha4eHus1, pa3Max, AUCHEPCHsi, CTaHAAPTHOE OTKJIOHEHUE YUCIOBOIO HabOpa; yMEHHUE U3BJIEKATh, UH-
TEPIPETUPOBATh WH(POPMAIINIO, TIPEACTABICHHYIO B Ta0IMIIax, HA TUarpaMMmax, rpadukax, oTpakarouryro
CBOMWCTBA peaJIbHBIX IPOLIECCOB U ABJICHUN; IPEACTABIATh UH(OPMALIHIO C TOMOIIBIO TaOIUI] U JUarpaMm;
UCCJIEIOBATh CTATUCTUYECKUE JAaHHBIE, B TOM UUCIIE C IPUMEHEHUEM IpapUUeCKUX METOI0B U 3JIEKTPOHHBIX
CPE/CTB;

8) yMeHHe OneprupoBaTh MOHATUSAMU: CIYYalHbIN OIBIT U CllydaifHOE COOBITHE, BEPOSATHOCTD CIydai-
HOTI'O COOBITHS; YMEHUE BBIUUCIIATH BEPOSATHOCTh C UCIOJIB30BAHUEM IpapUUECKUX METOJ0B; NMPUMEHSAThH
(OpMYIIBI CIIOKEHUSI 1 YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIEC (DaKkThl 1 (POPMYJIBI IIPH PEIICHUU 3a-
Jlay; OLCHUBATh BEPOSITHOCTU pealIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHbIMU BEJIMUYMHAMU; YMEHUE NIPH-
BOJIUTH MPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIIMX YUCEI B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue onepupoBaTh MOHATUAMU: TOYKA, IpsAMasi, IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIA yrodi,
CKpEIIMBAOIINECs MPsIMbIE, NApAJUIEIbHOCTD U MEPIEHAUKYISIPHOCTh IPSIMBIX U INIOCKOCTEH, Yol MEXIY
IPSIMBIMH, YTOJI MEXKY NPSMOM U MJIOCKOCTBIO, YIOJl MEXY INIOCKOCTSMH, PACCTOSIHUE OT TOYKHU A0 IUIOC-
KOCTH, PaCCTOSIHUE MEX]ly MPSIMBIMH, PACCTOSHUE MEXY TUIOCKOCTSIMH; YMEHUE UCII0JIb30BaTh MPH pelle-
HUM 33]1a4 U3y4eHHbIE (DAKTHI U TEOPEMBI IIJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKako-
IIeT0 MUPA;

10) ymeHue onepupoBaTh MOHATUSAMHU: MHOTOI'PaHHHK, CEYeHHE MHOTOTPaHHUKA, KyO, mapasiesenu-
nej, Npu3Ma, NupamMuaa, pUrypa v moBepXHOCTh BpallleHU s, IMIUHAP, KOHYC, 11ap, cepa, cedeHust Gurypbl
BpallleHHs, IUIOCKOCTh, Kacaromasicsi chepbl, LHWIMHIpPA, KOHYCa, IUIOMIAJb MOBEPXHOCTH HHPAMHUJIBI,
IpU3MBI, KOHYyCa, LIUIUHAPA, IJIoMaab cheprl, 00beM Kyba, MpsSMOYTroJIbHOTO Mapajulesienunesaa, mupa-
MU/Ibl, TPU3MBI, IUIMH]PA, KOHYCA, I1apa; yMeHUe n300pakaTh MHOTOI'PAaHHUKH ¥ TOBEPXHOCTH BpaIlleHHS,
UX CEUEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3Ha-
BaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIO3HABATH MPAaBUIIbHBIE MHOTOIPaHHUKH;

11) ymeHue onepupoBaTh NOHATUSIMHU: JBUKEHHE B MPOCTPAHCTBE, M10JA00HBIE (GUTYPHI B IIPOCTPaH-
CTBE; MCII0JIb30BaTh OTHOLIEHUE TUIOIAAeH MOBEpXHOCTEH U 00BEMOB OJOOHBIX (PUTYp MPHU PELISHUH 3a-
nad;

12) yMmeHM€ BBIYUCIIATH FTEOMETPUUECKHE BETMYMHBI (JUTMHA, YroJl, IJIoIalb, 00beM, III0Iab TOBEpX-
HOCTH), UCTIONB3Ys U3yUeHHbIE (OPMYIIbI U METO/IbI;

13) ymeHue onepupoBaTh MOHATUSAME: MIPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, KOOPAUHATH TOUKH, BEK-
TOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHHE, YTOJl MEX]ly BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3Be-
JICHHE BEKTOpa Ha YUCII0; HAXOAUTh C TIOMOIIBIO H3YYEHHBIX (POPMYII KOOPIMHATHI CEPEUHBI OTpe3Ka, pac-
CTOSIHHE MEX/y IBYMSI TOUKaMU;

14) ymenue BbIOMpPATh NOAXOAALINM U3YYEHHBI METO/ Ul PEeLeHHs 3a/1a4i, PacliO3HaBaTh MaTeMa-
TUYeCcKHe (PaKThl U MaTEMATUYECKUE MOJIENIH B MPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE; yMe-
HUE IPUBOANUTH MPUMEPHl MATEMAaTHUECKUX OTKPHITUH POCCUICKON M MUPOBOI MaTeMaTU4YECKOI HayKH.



3.3 INTPO®PECCHOHAJIBHO OPUEHTUPOBAHHBIE:

OK 01. Bei6uparts cmocoOsI peneHus 3a1a4 npohecCuOHATBHON IeITeTbHOCTH TPUMEHUTEIBHO K pa3ind-
HBIM KOHTEKCTaM;

OK 02. cnonb30BaTh COBpEMEHHBIE CPE/ICTBA OKUCKA, aHATN3a U UHTEepIpeTaluy HHpopMaluu u uapop-
MAI[MOHHBIE TEXHOJIOTUU JIJISl BBIMIOJIHCHUS 33]1a4 MPO(eCcCHOHAIBHOMN NeSTEIbHOCTH;

OK 04. DddexkTrnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJIJICKTUBE U KOMAH/JIC;

K 1.1. Onpenensate BUIBI U JETaNM IIBEHHBIX M3JEIUNA B 3CKM3aX U JIEKaJlaX; CBOMCTBA M Ka4EeCTBO
MaTepHaJIOB JUIsl U3JIETUN PA3TUYHBIX ACCOPTUMEHTHBIX IPYIIII

IIK 1.5. Vcnoyiib30BaTh TEXHUYECKYIO, TEXHOJIOTHYECKYIO U HOPMATHUBHYIO JJOKYMEHTAIUIO.

IIK 4.1 BeInogHATH 3apUCOBKY (TEXHHUUYECKHN PUCYHOK) MOJIEITH

MK 4.2. OnpenensaTs pa3MepHbIe MPU3HAKU (PUTYPHI YETOBEKA.



