AHHOTanuA K padoueid nporpamme «MaremaTuka, 10-11 kaace»

Pa6ouas nporpamma «Matemartuka, 10-11 kimace» coctasnena B cootBercTBuu ¢ ®I'OC
COO, ¢ yuerom npumepnoit OOIT COO, ¢ yuerom YMK I1.A. Anumosa, [Ipocsemienue,
2018r, JI.C. Artanacsna, [IpocBemenue, 2016 r.
Y4yeOHukn, peanusywinne pabouyio nporpammy «Martematuka, 10-11 kiaace»:
1. AmumoB II.A., Anrebpa ®m Hayama wMaTeMmarndeckoro anammza 10-11 kiacce,
IIpoceemenue, 2018r
2. Atanacsn JI.C., I'eomerpus 10-11 xmnacc, [Ipocsemenne, 2016 r.
I[Inannpyemblie pe3yabTaThl 00pa30BaHuUs
JIn4HOCTHBIC PE3YIAbTATHI:
1. I'pasrcoanckoe eocnumanue: TOTOBHOCTh K BBHINOTHEHUIO 005I3aHHOCTEH IpakIlaHUHA
U pealu3allMiM  €ro 1mpaB, NPEACTaBICHUE O  MaTeMaTH4YEeCKUX  OCHOBAaxX
(GYHKIIMOHUPOBAHUSL  PA3NIMYHBIX  CTPYKTYp, SBJICHHM, TMPOIEAYp TIPaxkAaHCKOTO
oOmrecTBa (BBIOOPHI, ONIPOCHI U TIp.);
2. Ilampuomuueckoe eocnumanue u QopmMupoeanHus pPoccuiicKoil UOeHMUYHOCHU.
MpOSIBJIEHUE MHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHUHCKOW MaTE€MaTHKH,
LIECHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUUCKUX MATEMATUKOB W POCCHMCKOU
MaTEeMaTHYE€CKOM WIKOJBI, K HCIOJB30BAHUIO ATUX TOCTHKEHUW B JAPYrMX HayKax u
MPUKIAIHBIX chepax;
3. /Jlyxoenoe u HpascmeeHHoe 0CNUMmMAHUe Oemell HA OCHO8e POCCUNICKUX
MPAOUYUOHHBIX UYEHHOCMell: TOTOBHOCTh K OOCYXKACHHUIO STHUYECKHUX HpobiieM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MIPUHLIUIIOB B I€SITEILHOCTH YUYEHOTO;
4. Dememuueckoe eocnumanue: CiOCOOHOCTh K 3MOLMOHAIIBHOMY M ACTETHUYECKOMY
BOCIIPUSATUIO MaTEMAaTHYECKUX OOBEKTOB, 3ajiau, PEUICHUH, pPAaCCYKJICHUM, yMEHUE
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
5. llonynapuzayua nayunsix 3nanuii cpedu oemeii (Llennocmu nayunozo no3nanus).
OpUEHTAIUsl B JCSATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKa, MPHUPOABI M OOIIEcTBa, MOHUMAHUE
MaTeMaTHYEeCKOM HAyKHU Kak c(pephbl YeIOBEUECKOM NeATEIHHOCTH, STANIOB € Pa3BUTHS U
3HAYMUMOCTH JJIS Pa3BUTHUsl [MBWIM3AIMU; OBJIQJICHUE SI3BIKOM MaTEeMaTUKH U
MaTeMaTUYECKOM KYJIbTYpOH KaK CPEICTBOM MO3HAHUS MHUPA; OBIAJCHHUE MPOCTEUITUMHU
HaBbIKAMU UCCJIEA0BATEIbCKON JEATEIbHOCTH;
6. @usuueckoe eocnumanue u Gopmuposanue Kyapbmypsl 300p06ba: TOTOBHOCTbH
MPUMEHATh MaTeMAaTHYECKHE 3HAHHS B UHTEPECaxX CBOETO 370POBbsI, BEICHUS 3JJ0POBOTO
oOpa3a Xu3HHM (3I0pOBOE THUTAHUE, COATAHCHUPOBAHHBIA PEKUM 3aHSATUH M OTIBIXA,
perynsipHas (Qu3MYecKas aKTHBHOCTh); C(OPMHPOBAHHOCTh HaBBIKA peQIIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO YK MpaBa JPYroro 4eJIOBeKa;
7. Tpyooeoe eocnumanue u npogeccuonanvnoe camoonpeoenenue: yCTaHOBKA Ha
AKTUBHOE Y4YaCTHE€ B PEIICHUU MPAKTUUYECKUX 3aJlady MAaTeMAaTHUYE€CKON HaNpaBJIECHHOCTH,
OCO3HAaHHE BXXHOCTH MATEMaTUYECKOr0 OOpa30BaHUS HA MPOTSHKEHUU BCEU JKU3HU IS
YCHENTHOW TPOQECCUOHATBFHON JeATeTbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUM;
OCO3HAHHBIA BBIOOP W TOCTPOCHHE WHAMBUAYATHHOW TPACKTOPUHM OOpa30BaHHS U
YKU3HEHHBIX IIJIAHOB ¢ YYE€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;
8. Ikonozuueckoe éocnumanue: OpUCHTAINS HA PUMEHEHUE MaTEMaTUYECKUX 3HAHUI
JUISL pemnieHuss 3agad B 00JacTH COXPAaHHOCTH OKPY)KAroIIeH Cpelbl, OCO3HAHUE
100aIBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHus.

MeranpeaMeTHble Pe3yyibTaThl:




YHuBepcajbHble O3HABATEIbHbIE AelcTBUS o0ecneunBaroT hopMupoBaHre 6a30BbIX
KOTHUTHUBHBIX TMPOIECCOB O0YUYAIOIINXCS (0CB0eHUe MeMOO08 NOZHAHUSL OKDYICAIOUE20
MUpa;, npumeHeHue N02UYeCKUX, UCCIe008ameNbCKUx onepayuti, ymenui pabomams ¢
ungopmayuet).

bazoevie nocuueckue oeiicmeus:

— BBIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKUX
O00BEKTOB, TIOHATHHA, OTHOIICHWA MEXAY MOHITHIMH; (OPMYIHPOBATH OIMpPEACICHUS
MOHSITHI, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMKA, OCHOBAHUS IS
0000111eHUsI U CPaBHEHUS, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

—  BOCIPUHHUMATH, POPMYIUPOBATH U MPEOOPA30BLIBAThH CYXKICHUS: YTBEPIUTEIbHbBIE
U OTpUIIATEIIbHbIE, CIMHUYIHBIC, YACTHHIE M OOIINE; YCIOBHEIE;

—  BBIABIIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTHBOPEYHS B
dakTax, TaHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSIX; MPeiaraTh KPUTEPUU ISl BBISIBJICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

— JlenaTth BBIBOJBI C WCIOJL30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHAYKTHBHBIX YMO3AKITFOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

— pa30uparh J0OKa3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUHN (IpsMble U OT
MPOTUBHOTO), MIPOBOJUTH CaMOCTOSITEIILHO HECJIOKHBIC J0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBATh ApPTyMEHTAIMIO, TPUBOAWTH MPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATH croco0 pelieHust ydeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BeIOUpaTh Hambosee MOIXOANINN ¢ Yy4ETOM CaMOCTOSTENBHO BbIJIECIEHHBIX
KPUTEPUEB).
bazoevie uccneoosamenvckue oeiicmeus:

— HCIIOJIB30BaTh BOINPOCHl KakK HCCIENOBATEIbCKANA WHCTPYMEHT TO3HAHWS;
dbopMyIHUpoBaTh BONPOCH], (PUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIEeMY, CAMOCTOSTEILHO
YCTaHABJIMBATh MCKOMOE WM JaHHOE, (OPMHpPOBATH THUIIOTE3Y, apryMEHTHPOBATH CBOIO
TO3UIUIO, MHCHHUE;

—  MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IJIAHY HECJIOKHBINA IKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIeIOBAHNE 110 YCTAHOBIEHUIO OCOOCHHOCTEN MaTEMaTHYECKOTO O0OBEKTa,
3aBUCUMOCTEH 00BHEKTOB MEXK Iy COOOM;

—  CaMOCTOSTENbHO (OpPMYIHpPOBaTh OOOOIIEHHUS U BBIBOJALI IO pe3yJbTaTam
NPOBENEHHOTO HAOJNIOCHUS, WCCIEOBAHMs, OIIEHUBATHh JOCTOBEPHOCTH IMOJYYCHHBIX
pE3yNIbTaTOB, BBIBOJIOB U 000OIIECHUI;

—  TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIJIBUTATh
MIPEJITOJIOKCHHS O €r0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Paboma c ungpopmayueit:

— BBISBIIATh  HEJOCTATOYHOCTh M HM30BITOYHOCTh  WH(GOPMAIMH, JaHHBIX,
HEOOXOIMMBIX IS PEIICHHMS 3a1a4H;

— BBIOMpATh, AHAIU3HPOBATh, CHUCTEMATU3UPOBaTh W  HHTEPIPETHPOBATH
WHGOPMAIIUIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

— BbIOMpaTh QopMy mpeAcTaBiIeHUS HHPOPMALMHU M WILIIOCTPUPOBATH pEIllacMbIe
3a/1a4¥ CXEMaMH, ArarpaMMaMu, HHOU TpauKoi U UX KOMOWHAIIUSMH;

—  OIICHUBATH HAJASKHOCTh MH(POPMAIIMHU TIO KPUTECPHUSIM, MPEIIOKCHHBIM YUUTEIEM
win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

YHuBepcajbHble KOMMYHUKATHBHbIE AEHCTBUSL 0Oecneuusarom c@hopmuposanHocms
COYUANbHBIX HABLIKOG 00YUAIOUWUXCAL.



Obwenue:.

— BOCHPUHUMATh M (OPMYJIHUPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBHUSIMH H
HEJSIMU OOIIEHUSsT; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOAY PEHICHUsS 3aJaud, KOMMEHTHPOBATH
MOJIYYE€HHBIN pe3yJbTaT;

— B XoJe O0OCyXJeHMs 3aJlaBaTh BOMPOCHl IO CYHIECTBY OOCYXIaeMOH TEMBlI,
npo0OsieMbl, pelraeMol 3a7aud, BBICKA3bIBaTh WJIEH, HalleJICHHbIE Ha TMOWCK pEIICHHS;
COTIOCTaBIISITh CBOM CYXACHUS C CYXKJICHUSMH JPYTUX yYaCTHHKOB JWajora,
0oOHapy>KMBaTh Pa3IMuUe U CXOJCTBO MO3UIMHN; B KOPPEKTHOU (opme (OpMyIHpOBaTH
pa3Horacus, CBOM BO3PAKEHUS;

— TPEACTaBIATh pE3YNbTAaThl PEIICHHs 3a7add, OSKCIIEPHUMEHTA, HCCIICTOBAHMUSA,
NPOEKTa; CaMOCTOSITETFHO BBHIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAIlMN 1 OCOOEHHOCTEH ayAUTOPHH.

Compyonuuecmeo:

— TIOHUMaTh W WCIOJL30BAaTh TPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHOMN
paboThI MPU PENICHUH YYCOHBIX MAaTEMATHUECKHUX 3aJ1a4; MPUHUMATh I1eJIb COBMECTHOMN
NESITENbHOCTH, MJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU pPAaOOTHI, pacrpenessiTh BHUIbI
paboT, JOroBapuBaThCs, OOCYKIATh MPOIECC U Pe3ynbTaT pabOThl; 0000IMAaTh MHEHUS
HECKOJILKHX JTIOJICH;

— y4acTBOBaTh B TPyHHoOBBIX (hopmax padboThl (0OCYKIeHHUs, OOMEH MHEHHIMH,
MO3TOBBI€ IITYPMBI U JIp.); BBIMOJHITH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WICHaMH KOMaH/IbI, OIEHUBATh KaueCTBO CBOETO BKJIa/a B OOIIUI
MPOIYKT 1O KPUTEPUIM, C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUS.
YHuBepcajbHble  peryJisiTUBHbIe JAeWCTBUSL  obecneuusaiom  Qopmuposarue
CMBICTIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABIKOB TUUHOCTU.

Camoopzanu3zayus.

—  CaMOCTOSATENBHO COCTaBISThH IUIAH, AITOPUTM PEUICHHS 3aAadu (MM €ro 4acTh),
BBIOMpATh CHOCOO pemieHusT ¢ y4€TOM MMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BapUAHTBI PEIICHUH C y4&TOM
HOBOMW HH(pOpMaIu.

Camokonmpony:

— BJaJeTh crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTara
pelIeHNus MaTeMaTUYeCKOM 3a1auu;

— TNPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PCIICHUU 3a]1auyH,
BHOCUTh KOPPEKTHBBI B JCSATCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAWICHHBIX
OINOOK, BBISIBIICHHBIX TPYTHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JCATEIHPHOCTH MOCTABICHHON IEH U YCIOBHSIM,
OOBSCHATH MPUYMHBI IOCTHIKCHUS WM HEJIOCTHIKCHUS IEJIH, HAaXOUTh OIITHOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

[IpenMeTHBIE pe3yIbTATHI:

10 xiacc

1) 06’B${CH${TB nacnu METoAbl MATECMATUKU KakK YHI/IBepcaJ'H)HOFO A3bIKa HAYKH H
TEXHUKH, CPEICTBA MOJEIUPOBAHUS SBJICHUM U IIPOLIECCOB;

2) 00OCHOBBIBATh HEOOXOAMMOCTbh PACIIUPEHUS] YHCIOBBIX MHOXECTB (IIeIbIe,

paroHaIbHbIC, IEHCTBUTEIbHBIC, KOMIUIEKCHBIE YHCIIa) B CBSI3M C PAa3BUTHUEM aireOpbl
(peeHre ypaBHEHUM, OCHOBHAS TeOopeMa aiareopsl);

3) OnuceiBaTh KpPYr MaTeMAaTHUYECKHUX 3ajad, IS PEHICHUS KOTOPBIX Tpedyercs
BBEJICHUE HOBBIX TOHSTHIA (CTENeHb, apu(MeTHuecKuil KOpPEHb, JIorapudM; CHUHYC,



KOCUHYC, TaHI€HC, KOTAHIEHC; apKCHHYC, apKKOCHUHYC, apKTaHI'€HC, ApKKOTAHIEHC);
MPOU3BOJIUTh TOXKJIECTBEHHBIE MPEOOpa30BaHMs, BBIUUCIATH 3HAYEHUS BBIPAKEHUH,
pemarb ~ ypaBHEHUS C  paJuKajaMu,  CTENEHSAMH, JIOTapU(PMUUYECKUMU U
TPUTOHOMETPUYECKUMU  (QPYHKIUSAMU (B HECIOXKHBIX CIy4yasix, C [PUMEHEHUEM
onHOI/ABYX ¢GopMyn W /WM 3aMeHbl TNEPEeMEHHOM), B TOM YHCJIE MPU PELICHUU
MPaKTUYECKUX PAcUyE€THBIX 3a7ad U3 OKPYXKAIOLIEro Mupa, BKJIKOYas 3aJadyd [0
COLIMAJIbHO-3KOHOMUYECKOM TEMATUKE, U U3 00JIACTU CMEKHBIX IUCLUIIINH;

4) [IpyBomuTH, TpUMEpPHl pEANbHBIX SIBJIEHUN (MPOIIECCOB), B TOM YHUCIE
MEPUOINYECKUX, KOJTMUECTBEHHBIE XapaKTEPUCTUKU KOTOPBIX OMHUCHIBAIOTCS C TOMOIIBIO
GyHKIUH; HCIONB30BAaTh T'OTOBbIE KOMIIBIOTEPHBIE MPOrPaMMBI ISl WIUTIOCTPAIIUU
3aBHCHUMOCTEH; OINpEAENATh 3HaUeHHe (DYHKIMHM IO 3HAYEHUIO apryMeHTa; U300pakaTh
HAa KOOPIAMHATHOW IIJIOCKOCTH TpaQUKd 3aBUCUMOCTEH, 3a/laHHBIX ONMUCAaHUEM, B
tabnuaHO (hopMe miau GOpMyJIOH; ONMHMCHIBAThH CBOMCTBA (PYHKIIMA C OMOpPOH Ha MX
rpaduku (obmacth omnpeaeneHuss W 00JACTh 3HAYEHUM, BO3pacTaHHe, YObIBaHHUE,
NEPUOJUYHOCTh, HAaOOJIbIlIee U HAUMEHbIIIee 3HAUCHUsI PYHKIUH , 3HAUECHUSI apI'YMEHTA,
Opy KOTOPBIX 3HA4YeHHE (YHKIMKW PaBHO JAHHOMY YHCTY WIM OO0Jblie (MEHbIIE)
MAHHOTO 4YHUCJa, TOBeAeHHEe (YHKIMM HAa OECKOHEYHOCTH), TMEpPEUHCNiATh U
WUTIOCTPUPOBATH, UCHOJIb3Yys I'padUKH, CBOMCTBA OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI:
JUHEWHONW M KBaJpaTUYHON (YHKIMH, CTENMEHHBIX (DYHKIUMH ¢ IENBIM IOKa3aTelieM,
KOpDHSI ~ KBagpaTHOTO W  KyOMYecKoro, JorapuMuUUecKux ©  IOKa3aTelbHBIX,
TPUTOHOMETPUYECKUX; COOTHOCUTH peajbHbIE 3aBUCUMOCTU U3 OKpPYXKaroUleHl >KU3HHU U
U3 CMEKHBIX JUCUHUIUIMH C AJIEMEHTApHBIMU (YHKIUSAMH, JEJIaTh BBIBOJBI O CBOMCTBAx
TaKNX 3aBUCHUMOCTEN;

5) XapakTEepU30BaThb  CHCTEMBl  LEIbIX,  pPALUOHAIBHBIX,  JIEWCTBUTEIbHBIX,
KOMIUIEKCHBIX YHUCEN; MPUBOJIUTH MPUMEPHI PACIIMPEHUs] dJIEMEHTapHbIX (YHKIUN Ha
00/1aCTh KOMITJICKCHBIX YHCEI;

6) JlaBaTh OTpeeNieHus, GopMyIupoBaTh U JOKa3bIBaTh CBOMCTBA KOPHEH, CTENIECHEH,
jorapu@MoB, TPUTOHOMETPUUECKUX (PYHKIHI; HOPMYIHPOBATH U JTOKA3bIBATH TEOPEMY
0 pPAalMOHAIBHBIX KOPHSIX MHOTOYJIEHA; aHAJIU3UPOBaTh (OPMYIMPOBKH OIpEAENICHUH,
CBOIICTBA M JI0KA3aTEIbCTBA CBOICTB;

7) pemaTh ypaBHEHHs, HEpPaBEHCTBA, CHUCTEMbl YpPaBHEHMI U HEPAaBEHCTB,
COJIEpKaIllUX CTENEeHHbIE, MOoKa3aTelbHbIe, JIOTapu(PMHUUECKUE, TPUTOHOMETPUYECKHE
¢byukuuu  ( 0e3  OrpaHMYEHHUI0 10  YPOBHIO  CJIOKHOCTH  TOXJAECTBEHHBIX
npeoOpazoBaHuii);

8) UCIIOJIb30BaTh  WJECK  KOOPAMHAT HA  IUIOCKOCTH  JUISL  NPEICTABJICHUS
anreOpanyeckux oOBEKTOB (ypaBHEHMIA, HEPABEHCTB, CUCTEM C JIByMs MEPEMEHHBIMU);
UCIIOJIb30BAaTh CBOWCTBA (PYHKIMH, BXOJSMIMX B YpaBHEHHWE, sl OOOCHOBaHUS
YTBEPKJIEHUH O CYIIECTBOBAHUU PELICHUN M 00 MX KOJUYECTBE; MCIIOJIb30BATh TOTOBBIC
KOMITbIOTEPHBIE MPOTPAMMBI JIJIsl TOMCKA MMYTH PEIICHUSI YPABHEHUN U HEPABEHCTB;

9) oBnajienre Ga30BBHIM TOHATUIHBIM ANNapaTOM 110 OCHOBHBIM PasfiellaM COJEPKAHMS;
Npe/ICTaBICHUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUAX (YMCIO, TeoMeTpuueckas Qurypa,
BEKTOpP, KOOpPJMHATHI) KaK BaXHEUIIMX MaTEMaTUYECKUX MOJEINSIX, MO3BOISIOMIUX
OMNUCHIBATh U U3Y4aTh peaibHbIC MPOLECCHI U SIBJICHNUS,

10) ymenue paboraTb C TEOMETPUUECKUM TEKCTOM (aHAIM3UPOBATh, H3BIEKATH
HEOoOX0IMMYI0 MH(POpPMALIMIO), TOYHO U TPaAaMOTHO BBIpakaThb CBOM MBICIM B YCTHOU U
IUCBMEHHOM pedyr ¢ MPUMEHEHHUEM MAaTEMAaTHYECKOW TEPMHUHOJOTMU M CHUMBOJMKH,
UCTIOJIB30BATh PA3IUYHbIC S36IKH MAaTEMATHKH, TPOBOANUTH KIACCU(UKALNH, JTOTHUECKUE
000CHOBaHMsI, TOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKICHUMH;



11) oBnajeHHe HABBIKAMH YCTHBIX, TMCHMEHHBIX, HHCTPYMEHTAILHBIX BBIYUCIICHHUI;
12) oBnageHHe TEOMETPUYECKUM S3BIKOM, YMEHHE HUCIOIb30BATh €r0 JUIA ONMCAHUSA
IIPEAMETOB OKPYXKAIOIIETO MHUPA, pPa3BUTUE IIPOCTPAHCTBEHHBIX IIPEACTABICHUN U
M300pa3UTENbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB FT€OMETPUUYECKUX TTOCTPOCHHUI;

13) ycBoeHHE CHCTEMATHYECKMX 3HAHWM O MPOCTEMIIMX MPOCTPAHCTBEHHBIX TEJNAX,
YMEHUE IIPUMEHATh CUCTEMATUYECKUE 3HAHUA O HUX Ul PELICHUsS N€OMETPUYECKUX U
IIPAaKTUYECKUX 3a7ad4;

11 kaace

1) OOBACHATH HJEU METOJIbl MaTeMAaTHKU KaK YHHBEPCAJIbHOTO S3bIKA HAYKH U
TEXHHUKH, CPEJICTBA MOJICTUPOBAHUS SBJIICHHHN U TIPOIIECCOB;

2) 000CHOBBIBaTh HEOOXOJAMMOCTh PACIIUPEHUS] UYHUCIOBBIX MHOXECTB (IIeNbIe,

paloHaIbHbIE, TEHCTBUTEIbHBIE, KOMIUIEKCHBIE YHCIIa) B CBSI3U C PAa3BUTUEM aiareOpbl
(pelieHue ypaBHEHUM, OCHOBHAS TeOpeMa anreOpsl);

3) OnuceiBaTh KpYr MaTeMaTUYECKHUX 3a1ad, JUIs PEHICHUs KOTOPBIX Tpedyercs
BBEJICHUE HOBBIX TOHSTHH (CTemeHb, apudMeTuyeckuili KOpeHb, Jiorapupm; CHHYC,
KOCHUHYC, TaHI€HC, KOTaHIEHC; apKCHHYC, apKKOCHUHYC, apKTaHI€HC, apKKOTaHIEHC);
IPOU3BOJIUTh TOXJIECTBEHHbIE NPEOOpa30BaHMs, BBIUMCIATH 3HAUEHUS BBIPAXKECHUI,
pemiatb ~ ypaBHEHUSI C  paguKajaMd,  CTENEHSMHU,  JIOTapU(PMUUYECKUMU U
TPUTOHOMETPUYECKUMHU  (PYHKIUSAMU (B HECIOXKHBIX CIy4yasX, C [PUMEHEHUEM
OMHOW/IBYX (GOpMyl W /WU 3aMEeHBbl TMEPEMEHHOW), B TOM YHCJIE MPU PEIICHUU
MPaKTUYECKUX PACUETHBIX 3a7ad M3 OKPYXKAIOLIEro Mupa, BKIOYas 3aJadyd [0
COIMANIEHO-3KOHOMHUYECKOM TeMaTHKe, U U3 00JIaCTH CMEKHBIX IUCIUTLIINH;

4) [IpyBonuT, TpUMEpPHl pEAIbHBIX SBJIEHUN (MPOLIECCOB), B TOM YHUCIE
NEPUOJNYECKUX, KOJTMYECTBEHHbIE XapaKTEPUCTUKN KOTOPBIX OMUCHIBAIOTCS C MOMOIIbIO
(YyHKUMHA; HCMONB30BaTh TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMMBI IS WIUTIOCTPALUU
3aBUCUMOCTEH; ONpEeNaTh 3HaueHNe (YHKIUMH MO 3HAUYEHUIO apryMeHTa; M300pakaTh
Ha KOOpPAMHATHOW IJIOCKOCTH TpaUKud 3aBUCUMOCTEW, 3a/laHHbIX ONUCAaHUEM, B
TabnuuHor (opme unu GoOpMyJoN; ONMHUCHIBaTh CBOMCTBAa (DYHKIIMH C OMOpON Ha HX
rpaduku (oOmactb ompeneneHuss W 00JacTh 3HAYCHHM, BO3pacTaHue, YyObIBaHUE,
NEPUOJUYHOCTh, HAaOOIbIlIee U HAUMEHbIIIee 3HAUCHHs] PYHKIUH , 3HAUCHUS apI'YMEHTAa,
OpU KOTOpBIX 3Ha4YeHHE (YHKUMU PAaBHO JAHHOMY YHCIY WIM Oo0Jjblie (MEHbILE)
JAHHOTO 4YHUCJla, TIOBEACHHE (YHKIMM Ha OCCKOHEYHOCTH); MEPEeUYUCIATh H
WITIOCTPUPOBATh, UCIIONIB3YS TPapUKH, CBONCTBA OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMIA:
JUHEHHOW M KBaJpaTUYHOW (PYHKIUH, CTENEHHBIX (YHKUMN C LEIbIM MOKa3aTeleM,
KOpPHS ~ KBagpaTHOIO W  KyOM4YeCKOoro, JIOTapU(MUUYECKUX U  [OKa3aTelbHBIX,
TPUTOHOMETPUYECKUX; COOTHOCUTH peajbHbIE 3aBUCUMOCTU M3 OKPYXKaroUIEHl KU3HHU U
U3 CMEKHBIX UCUHUIUIMH C AJIIEMEHTApHBIMU (YHKIUSMH, J€JIaTh BBIBOJbI O CBOMCTBAX
TaKUX 3aBUCUMOCTEH;

5) OOBsACHAT, Ha TMpHUMEpax CyTb METOJOB MAaTEeMaTHYECKOTO aHajau3a s
uccleoBaHusl (YHKIMNA M BBIYMCICHHS IUIOMIAJEH (puryp, orpaHHueHHBIX rpadukamu
byHKIUN; OOBICHATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICIT MPOU3BOIHOM; BBIYUCISTH
MPOU3BOJIHbIE MHOIOYJICHOB; TOJb30BaThCA IMOHSATHEM MPOU3BOJHON NpPHU ONUCAHUU
CBOMCTB QyHKIMU (BO3pacTaHue/yObIBaHNE, HAUOOJIbIIEEe U HAUMEHBIIIEE 3HAUCHUS);

6) IIpuBOIUTE MpHUMEPHI MPOLECCOB U SBJICHUM, UMEIOIIMX CIIy4alHbIM XapakTep;
HaXOJUTh B MPOCTEUIINX CUTYAIUSAX U3 OKPYKAIOIIEH KU3HU BEPOSATHOCTh HACTYIIJICHUS
CIIy4ailHOro COOBITHSI; COCTABIIATH TAOJIUIIbI pacIpeesieHUus] BEPOSTHOCTEH; BBIUUCIATh
MaTE€MaTHUYECKOE OKUJAaHHUE CIy4aiHOW BEIIMYMHBL

7) OcymiecTBisaTh HHOOPMALTMOHHYIO MTEPEPa0O0TKY 3a/1a4H, NEPEeBOAS WH(OPMAIIIO



Ha SI3bIK MaTeMaTHUYECKMX CHUMBOJIOB, IIPEJCTaBIsAs COJEp)KalluMecs B 3ajadax
KOJINYECTBEHHBIE JaHHbIE B BUAE (GopMys, Tadbaul, rpadukoB, JUarpaMM U BBITOJIHSSA
oOpaTHbI€ JEICTBUS C LEJIbIO U3BJICUEHHS HHPopMaluu u3 popmyi, TadmauL, rpagukoB U
Ip.; HUCXOHId M3 YCIOBUS 3a/ladyd, COCTaBISATh YHCIIOBBIE BBIPAXKEHUS, YpPAaBHEHUS,
HEPaBEHCTBA ¥ HAXOJUTh 3HAYEHUSI HCKOMBIX BEIMYUH; U3J1araTb 1 0QhOpMIIATh pelieHne
JIOTMYECKU MPABUIBHO, C HEOOXOAUMBIMU TOSICHEHUSMU;

8) XapakTtepu3zoBaTh IOBeJeHUE (PYHKIMIL, B TOM 4YHUCIE€ OrPaHUYEHHOCTD,
NEPUOJUYHOCTD, HATMYKE JIOKAJTbHBIX MAaKCUMyMOB M MUHUMYMOB; MPUMEHSS armapaT
3JIEMEHTApPHBIX (DYHKIUH, CTPOUTHh U HCCIENOBATh MaTeMaTUYECKHE MOJENIN peabHbIX
3aBUCUMOCTEH U3 OKpYXKalolleW >KU3HM M CMEXHBIX JAUCLUUIUIMH, XapaKTepu30BaTh
CBOICTBAa 3TUX 3aBUCUMOCTEH, HMCXOAs W3 IMOJYYEHHBIX pPE3YJIbTATOB; MPHUBOJIUTH
npuMepbl (M3 CMEXHBIX JTUCIHMIUIMH), IOKa3blBaTb OrPAaHUYEHUS B INPUMEHEHUU
MaTeMaTUYECKUX MOJIeJIeH;

9) [IpumensaTy wuaen MNOpefesbHOro IMepexoda K  ONPEACNICHUI0  BEJIMYUHBI
OECKOHEYHOM NEepPHOAUYECKON JECATUYHON IPOOH, BBIUMCICHHUIO JUIMHBI OKPY>KHOCTH,
IUIOINAM Kpyra, IUIOINaJedl MoBEepXHOCTeW M 00BEMOB Tel BpallleHus, 000CHOBAaHUIO
HENPEPbIBHOCTHU 3JIEMEHTAPHBIX (DYHKIINH;

10) Tlomb3oBarbes TabMMIIAMY TIPOM3BOIHBIX U MHTErPAJIOB, PABUIAMU HAXOKICHUS
IPOU3BOJIHBIX CYMMBI, IPOU3BEIEHUSI U YACTHOTO, MPOU3BOAHBIX CJIOXKHOU M O0OpaTHOM
(GyHKUMHA; TOJB30BAThCS MOHSATHEM MPOM3BOJHOM NpPU HCCIEIOBAaHMM (PYHKLIMU Ha
BO3pacTaHue(yObIBaHME), HA SKCTPEMYMBI U IIPU MOCTPOSHUU I'pauKOB (YHKIINIA;

11) OObBACHATH CMBICH MHTErpaja Kak IUIOM@Ad 110J TpapukoM (QYHKIHH,
nepBooOpa3HON-Kak croco0a HaXOXIACHUS MyTH IO CKOPOCTH; BBIUUCIATH TUIOMIATU
IUIOCKUX (PUTYpP C TOMOIIIbIO MHTETpana;

12) XapakTepu3oBaTh NPOIECCHI U SBIEHHS, HMEIOLINE BEPOSTHOCTHBIA XapakTep, 110
CTaTUCTUYECKUM JTAHHBIM; OLICHUBATh BEPOSTHOCTHBIE XapaKTePUCTUKH
OMareMaTHyeckoe OXKUJAHUE, JUCIEPCUI0) CIy4YallHbIX BEIMYMH IO CTATUCTHYECKUM
JTAaHHBIM;

13) TlpuBomuTh NPUMEPHI MATEMAaTHYECKMX 3a1ad, [Uis PEIIEHHS KOTOPBIX
1enecoo0pa3Ho NMPUMEHATh T€OMETPUUYECKHI Croco0 3aJaHMsl BEpPOSITHOCTH; pEIaTh
NpocCTeNIINe NPUKIAAHbIE 33/1a4l HA TEOMETPUUYECKUE BEPOSITHOCTH;

14)  ymenme paboTaTh C TEOMETPMYECKUM TEKCTOM (aHAIM3MPOBATh, H3BJIEKATH
HE00X0AMMYI0 MH(OPMAIMIO), TOYHO U IPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOM U
NUCBMEHHOM pedyr ¢ MPUMEHEHHMEM MAaTeMaTHYeCKOW TEPMHUHOJOTMUM M CHUMBOJHUKH,
UCIOJIb30BATh PA3IMUHbIC A3BIKM MAaTEMAaTHUKH, TPOBOAUTH Ki1acCU(UKAIIUH, TOTHUECKUE
000CHOBaHMsI, 1OKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM;

15)  ycBoeHME CHCTEMATMYECKHMX 3HAHUM O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENax,
yMEHHUE MPUMEHSATh CUCTEeMAaTHUECKHE 3HAHMSI O HUX ISl PEHICHHUS] TEOMETPUUYECKUX U
NPAKTUYECKUX 3a/1ay;

16) ymeHue BBHIUMCIATH OOBEMBI TEN M IUIOMIAAM MX MOBEPXHOCTEH, peruas 3aaauu
MOBBIIICHHOMN CIIOKHOCTH;

17) yMeHWe TPUMEHATH HM3y4YEHHBIE MOHATHS, PE3YJIbTAThl, METOIbI IS PEIICHUS
3a/1a4y MPaKTUYECKOTO XapakTepa M 3a/ay U3 CMEXHBIX JUCHHUIUIMH C MCIOJIb30BAaHUEM
py HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPUATIOB, KATbKYISTOPA, KOMIIBIOTEPA.

OO0masi XapaKkTepUCTHKA NpeAMeTa

Conepxxanue wusyueHus mnpeamera «MaTemaTuka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBICHO HAIEJICHHOCTHIO  OOpa30BaTENbHOrO  Mpolecca Ha
JOCTUYKEHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB O0OYUEHHUs, YTO



BO3MOXKHO Ha OCHOBE KOMIIETEHTHOCTHOIO IIO/X0/1a, KOTOpbI o0OecreuynBaer
dbopMupoBaHHe U Pa3BUTHE Y YUAIIUXCS:

1) WCIIOJb30BAaTh YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHOW IIPSIMOM MW Ha
KOOPJMHATHOW INTOCKOCTH JUIsl ONIMCAHUS PEAJIbHBIX NPOLIECCOB U SIBJICHU;

2) IIPOBOJIUTH JIOKAa3aTeNIbHbIE pPAaCCYXICHUS B CUTyallUsAX [OBCEAHEBHOM >KW3HH,
P PELLICHNUH 3a7a4 U3 APYruX PEeIMETOB;

3) BBINIOJIHATH U OOBACHATH PE3YJIbTAaThl CPABHEHUS PE3YyJbTAaTOB BBIYMCICHUN MpU
pEelIeHNH TPAaKTHYEeCKUX 3aj[ad, B TOM YHCIIe MPUOMMKEHHBIX BBIYUCICHUHN, UCTIONB3YS
pasHble cIocoObl CPaBHEHMIA;

4) 3aMMChIBAaTh, CPABHUBATH, OKPYTJISATh YHCIOBBIE JaHHBIE;

5) UCII0JIb30BATh peabHbIE BETMYHUHBI B Pa3HbIX CUCTEMAaX U3MEPEHUS;

6) COCTaBIISITh M OLIEHWBATh pPa3HBIMU CIOCOOAMU YHWCJIOBBIE BBIPAKEHUS TIpU
pelIeHNH MPAKTUYECKUX 3aa4 U 3a71a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

7) COCTaBJISATh U PEIlIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IIPU PEIICHUU 3a7a4
U3 IPYTUX y4eOHBIX TPEIMETOB;

8) BBITIONIHATh OIIEHKY MPaBAONONO0OMS pPe3ylbTaTOB, MOJYyYa€MbIX IMPU PEIICHUU

pa3IMYHbIX ypaBHEHUMN, HEPAaBEHCTB M MX CHCTEM, NPU PEUICHUU 3aJad W3 APYTHX
y4eOHBIX IPEIMETOB;

9) COCTaBJIAATh M pEIIATh YPAaBHEHHS M HEPABEHCTBA C IapaMETpaMM IIPU PEIIECHUU
3a71a4y U3 APYrux yueOHBIX IPEIMETOB;

10)  cocTaBnIATH ypaBHEHHE, HEPABEHCTBO WIIM MX CHUCTEMY, OIUCHIBAIOIINEC PEATTbHYIO
CUTYaLMIO WY NPUKIAJHYIO 3aa4y, HHTEPIIPETUPOBATH [TOJIy4EHHBIE PE3YJIbTATHI;

11) wucmomp30BaTh MPOTPaMMHBIE CpPEACTBA IPU PEHICHUH OTICIBHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB;

12) ompenensate MO TrpapuKaM H HCIOJIB30BATH JUIS PEHICHUS TPUKIATHBIX 3a]1ad
CBOMCTBAa pealbHBIX TPOIECCOB U 3aBUCHUMOCTEH (HauOoJbLIME W HaWMEHBIINE
3HAYEeHHUS, MPOMEXKYTKH BO3pAaCTaHMUs M YObIBaHHS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTHI, TOYKHU Meperuda, nepuos u T. I.), HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOU NMPAKTUYECKON CUTYaIINU;

13) ompenenate mo TpadukaM TpOCTEHIINE XAPAKTEPUCTHKH MEPUOTUYSCKUX
IPOLECCOB B OMOJIOTMH, IKOHOMUKE, MY3bIKE, PAIMOCBS3H U T. M. (AMIUIUTYJa, IEPUO U

T. 1.);
14)  pemrath NpUKIATHBIC 33a91 U3 OUOJIOTUY, PU3UKU, XUMUU, DKOHOMUKHU U JAPYTUX
IpeIMEeTOB,  CBA3aHHBIE  C  HCCICJOBAaHMEM  XapaKTEPUCTUK  IIPOIECCOB,

HUHTEPIPETUPOBATH MOJYICHHBIC PE3YJIbTATHI,
15)  BBIYMCHATH WK OLICHUBATH BEPOSITHOCTH COOBITHI B pealibHOM KU3HM,

16)  BBIOMpATH METOJBI MOAXOASAIICTO MPEACTABICHHS U 00PaOOTKH JTaHHBIX;

17)  pemrath NpaKTHYCCKUE 3aa4YH U 33J]a41 U3 APYTUX MIPEIMETOB;

18) wuMeTh mpeACTaBICHUE O BKJIA/IC BBIIAIOIIMXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;
19) moHuMaTh PoOJIb MaTEMATHKH B pa3BUTUU Poccuu;

20)  WCmoNb30BaTh OCHOBHBIC METOJIBI JIOKA3aTeIbCTBA, IPOBOJIUTH JI0KA3aTeIbCTBO U
BBITIOJTHATH ONPOBEPIKCHHUE;

21) TpUMEHSTh OCHOBHBIC METOJIbI PEIICHUSI MATEMAaTUYCCKHX 3a/1a4;

22) Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJAC XapaKTEPHU30BaTh
KpPacoTy ¥ COBEPIICHCTBO OKPYKAIOIIET0 MUPa U MMPOU3BEICHUI HCKYCCTBA,

23) TOpUMEHATH ~ OPOCTEHMIIKME  MPOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI ITPU PEIICHUN MAaTEMAaTHYECKHUX 3a]1a4;



24)  TOJB30BAThCS MPHKIATHBIMH TPOTpaMMaMH W TPOrpaMMaMH  CHMBOJIBHBIX
BBIYHCIICHUH JIJIs1 UCCIIEIOBAHUS MATEMATHYECKUX OObEKTOB.

OcHOBHBIMM (opMaMH HW BHIAMH KOHTPOJIS 3HAHWH, YMEHHHl H HABBIKOB
SABJIAIOTCSH .

KOHTpOJIbHas paboTa, camocTosiTeNbHasi paboTa, mpoBepouHas paboTa, TeCTUPOBAHHE,
(bpoHTaNBHBIA ONMPOC, MaTeMaTHYECKUN AUKTAHT, MPOEKTHbIE 3aJaHus (MOATOTOBKA
COOOIIIeHUH, COCTABJICHUE 3a]1a4, MUHH-UCCICIOBAHUS U T.IL.).
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