AHHOTaNHs K pabouei nporpamve «Marvemaruxa, 10-11 xaacos

Pa6Gouas nporpamma «Marematuka, 10-11 xnace» cocrasacsa B coorsercrsan ¢ ®I'OC
COO, ¢ yuerom npumepHoi OOII COO, ¢ yaerom YMK III.A . Ammmosa, [Ipocsemenne,
2018r, JI.C. AranacsHa, [IpocBemennue, 2016 r.
VYyeOHNKH, peann3ywomue pabo4yio nporpammy «Maremaruka, 10-11 xinace»:
1. AmumoB IIILA., AnreOGpa w Hayama MaTematHueckoro axammsza 10-11 kiace,
ITpocenienue, 2018r
2. Atanacsu JI.C., 'eometpus 10-11 knacc, [Ipocsemenue, 2016 .
IL1anupyembie pe3yJibTaThl 00pa3oBaHus
JIMYHOCTHEIE PE3YILTATEL:
1. I'pasxcoanckoe socnumanue: TOTOBHOCTD K BBHITNIOJHEHHIO 0043aHHOCTEN IpakJaHUHA
M pealu3allid €ero 1MpaB, MpPeACTaBIEHHE O  MAaTeMaTHYECKMX  OCHOBAx
GYHKIMOHMPOBAaHHA PA3IMYHBIX CTPYKTYp, SBIEHHM, TPOLEAYP TPaXkAaHCKOTO
obmecTBa (BEIOOPHI, OTPOCHI U TIP.);
2. Ilampuomuueckoe gocnumanue u opmMupoeanus poCCUUCKOU UOEHMUYHOCMU:
NpOSBIICHHE WHTEpeca K TMpONUIOMY M HACTOSIIEMY pOCCHHCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIIECHHE K JOCTHXKCHHSM POCCHHCKHMX MaTEMaTUKOB U POCCHMCKON
MaTEMaTHYECKOM IIKOJBI, K HMCIOIb30BAHUIO 3TUX JOCTHXKEHHMN B JPYrMX HayKax H
NPUKIIAIHBIX chepax;
3. /lyxoenoe u HpascmeenHoe eocnumanue Oemeil HA OCHO8e POCCUUCKUX
MpPAOUYUOHHBIX YeHHOCMel: TOTOBHOCTh K OOCYXIEHHIO STHYECKHX TpobiieM,
CBS3aHHBIX C MPAKTHYECKUM TPHUMEHEHHEM JOCTHKEHUH HayKH, OCO3HaHHEM BaXXHOCTH
MOPAITBHO-3THYECKUX IIPHHLIUIIOB B JIEATEIBHOCTH YYEHOTO;
4. Dcmemuueckoe eocnumanue: COCOOHOCTH K 3MOILMOHAIILHOMY M 3CTETUYECKOMY
BOCTIDHATHIO MaTeMaTH4eCKMX OOBEKTOB, 3a/lay, PEIIEHWH, DPACCYXICHHH; yMEHHE
BUJICTh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5. Ilonynapusayus nayunvix 3uanuii cpeou demeit (Llennocmu Hay4Ho20 NO3HAHUA).
OpUEHTAIlUS B JEATENLHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEJCTaBjIeHMH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4eJOBEKa, NMPUPOJBI U OOIIECTBA, TOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak cepbl 4eTOBeYECKOH NEATEIbHOCTH, ITANoB €€ pa3BUTHA U
3HAYMMOCTH JUIS pa3BUTHS IMBWIM3AlMM; OBJAJCHUE SA3BIKOM MAaTEMATHKH M|
MaTeMaTHYEeCKON KYJIBTYpOH KaK CpeICTBOM IMO3HAHHWS MHpA; OBJAJICHUE MPOCTEHIIMMH
HaBBIKAMH HCCJIEI0OBATEIBCKON AEATEIbHOCTH;
6. Qusuueckoe eocnumanue u Qopmuposanue Kyabmypsl 300p06bA: TOTOBHOCTH
NPUMEHSATh MaTEMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3I0POBbS, BEIEHUA 30POBOIO
obpaza KU3HH (30pPOBOEC TNHUTaHHE, COATAHCHPOBAHHBIM DPEXHUM 3aHATHH M OTJBIXA,
peryispHas (u3uYeckas aKTHBHOCTB); CHOPMHMPOBAHHOCTh HaBhIKa pedIIEKCHH,
NpU3HAHUEM CBOETO IPaBa Ha OIIMOKY U TaKOIO ke IIPaBa JPyroro YeJoBeKa,
7. Tpyoosoe eocnumanue u npogeccuoHanvHoe camoonpedesieHue: YCTAaHOBKAa Ha
AKTHBHOE YJacTHE B PEIICHHH MPAaKTHYECKHX 3a7a4 MaTEMaTHYECKOW HAIllpaBIECHHOCTH,
OCO3HaHHWE BaKHOCTH MaTeMaTHYeCKOro 0Opa3oBaHWS Ha NMPOTHKEHUH BCEH KHM3HM IS
YCHENIHON TNpPO(ECCHOHANBHOW JAESATENBHOCTH M Pa3sBUTHE HEOOXOIMMEBIX YMEHHIA;
OCO3HAHHBIM BHIOOP M TOCTPOCHHE HHIMBHIYAILHOW TPACKTOpPUM OOpa3oBaHHsA U
KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;
8. IKonozuueckoe éocnumanue: OpUCHTAIUS HA IPUMEHEHHE MAaTEMATUUYECKUX 3HAHUI
JUIs pelieHus 3a7ad B O00NacTH COXPAHHOCTH OKpPYXKalomled Cpezbl, OCO3HaHHe
rJ100aJILHOTO XapaKTepa 3KOJIOrH4eCKUX MpobiaeM U ImyTel UX peLIeHuUs.

MertanpeMeTHBIE Pe3yIbTaThI:




YHuBepcaabHbIe MO3HABaTE/IbHBIE AeHCTBHS 06eceunBaT dopmuposanue 6a30Bbix
KOTHUTHBHBIX NPOLECCOB 06ydarOmmxcs (oceoenue Memoodos nosnanus OKpydicarowezo
MUpa, npumenenue noz2uveckux, uccredosamenscxux onepayuu, ymenuii pabomamp c
uHpopmayueii).
Bazoswvie nozuueckue oeiicmeus:

~ BBUIBIATE M XapaKTepH30BaTh  CyIIECTBEHHEIE NPU3HAKH MaTeMaTHYECKUX

TIOHSATHH; yCTAHABIMBATE CYIIECTBEHHEIH TIPH3HAK KIACCHDUKAUNH, OCHOBAHHS I
00061weHNs U cpaBHeHus, KPHUTEpHH IPOBOAUMOTO aHAIH3a;

~  BOCIIpHHHMaTh, GOPMYIHPOBATE U Pe0OPa3OBKIBATE CYkKIEHUS: YTBEPAUTEILHBIE
U OTpHLATENIbHEIE, €THHUYHBIE, YACTHBIE U 001IHMe; ycroBHEIE;

— BBUBISATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMOCBSI3H W IIPOTHBOpEYHs B
(haxrax, qaHHKIX, HaGITIOMEHHAX 1 YTBEPHKICHUSX; IPE/UIaraTh KPUTEPHH 1151 BBISIBIICHHS
3aKOHOMEPHOCTEH ¥ MPOTHBOPEYH;

~ ACHaTh  BBIBOABI C MCHONB30BAHMEM 3aKOHOB JIOTHKH, JENYKTHBHBIX U
MHAYKTHBHBIX YMO3AKITIOUEHHH, YMO3aKITIOYeHUi 10 aHAJIOTHH;

— pasdupath JoKa3arenbcTBa MaTEMaTHYECKUX yTBEPXKICHMIL (npsiMble u ot
IIPOTHUBHOTO), NIPOBOJIUTH CaMOCTOSTENILHO HECJIOXKHEIE Jl0Ka3aTeNbCTBa
MATEMAaTHYECKUX  (aKTOB, BEICTpaHBATH APTYMEHTAUMIO, TIPUBOIHTH NpUMEpBl U
KOHTPIIPHMEDEI; 000CHOBHBIBATE COGCTREHHEIC pacCcyxeHus;

—  BBIOMpaTh Croco6 pemenus y4eOHO# 3anauu (cpaBHMBaTH HECKOJIBKO BapPHAHTOB
PeLIEHNs, BBIOMpaTh HaubGojce TONXOAAMMK ¢ Y4ETOM CaMOCTOSTENBHO BBIJICIIEHHBIX
KpHTEpHEB).
baszoevie uccnedosamenscxue Oelicmeus:

— MCIOJIb30BAaTh  BONPOCHI KaK  HCCIIE0BATEILCKHIT HHCTPYMEHT MO3HaHMUI;
dopmynupopats BOTIPOCHI, (UKCHpPYIOIHE [IPOTHBOpEYHE, MPOGIEMY, CAMOCTOSTENLHO
YCTaHAaBIIMBATh HCKOMOE W JaHHOe, dopmuporats THIIOTE3Y, apryMeHTUPOBATH CBOIO
TIO3ULIMIO, MHEHHE;

— TPOBOJMTE 110 CAMOCTOSTEILHO COCTaBJICHHOMY ILIaHY HECIIOKHBbIH 9KCIIEPUMEHT,
HeGOIIbIIIOE HCeCnenoBanHe o YCTAHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYECKOro 00BbeKTa,
3aBUCHMOCTEH 06BEKTOB MEX]1y co00ii;

~ CAMOCTOATENBHO  (OPMyMHpOBaTh 060OmEHHs u BBIBOJIBI [0 pe3yibTaTtam
NPOBENIEHHOTO HaboaeHNs, HCCIICTIOBAHNS, OLEHHBATE JOCTOBEPHOCTH NOJTYYEHHBIX
PE3YJIbTATOB, BEIBOZOB H 0606IICHHiI;

~  TIPOTHO3HMPOBaTh  BO3MOXHOE pa3sBHUTHE [Iponecca, a Takke BBIABHTraTH
IPEITIONOKEHHS O €TI0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Paboma c ungpopmayuei:

~_ BRDIBIATE  HENOCTATOYHOCTE M M3GHITOYHOCTE MHOOpMaliK,  naHHBIX,
HEOOXOMMBIX ISt perieHus 3aJ1auu;

— BBIOHpaTB, aHAIIM3MPOBATh,  CHCTEMATH3HPOBAaTh N HHTEPIPETHPOBATE
HHDOPMALHIO pasnHaHbIx BHZIOB H hOPM NpecTaBmeHnus;

— BBIOHpaTh (opMy mpencTarnenus HHpOpMaUK u WITIOCTPUPOBATE pelaeMble
3a/1avu CXeMaMH, 1uarpaMMaMH, WHO rpaduKoii 1 ux KOMOHHAIUAMHY;

~ OLCHHBATH HANEKHOCTH HHMOPMALMH MO KPHTCPUSM, NIPEAIOKEHHBIM YYHTeTeM
HITH CHOPMYITHPOBAHHBIM CaMOCTOSTENBHO.

YHuBepcaabubie KOMMYHHKAaTHBHbBIE NeHCTBHA obecneyusaiom cghopmuposannocms
COYUANbHBIX HABLIKOE 0OYyaOWUXCH.




Obwenue:

— BOCIPHHHMATh H (DOPMYIHMPOBATH CYXIEHHS B COOTBETCTBHM C YCJIOBHSAMH H
LeAMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NIUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHMs IO XOJIy PENICHHs 3a1aqd, KOMMEHTHPOBATh
NIOJyYEHHBIN pe3ylIbTarT;

— B Xole oOCyXIeHHs 3aJaBaTh BOIPOCHI 110 CYHIECTBY OOCYXIAEMOIl TeMBl,
NpOOJIEMBI, pelaeMoi 3ajaq, BBICKa3bIBAaTh WJEH, HALCIEHHBIE HA TOMCK DENICHHS;
COTIOCTABJIATE CBOM CYXICHHS C CYXICHHAMH JPYTHX YYaCTHHKOB JHAJIOTa,
OOHapyXHBaTh PasIMIUE M CXOICTBO MO3HLMIL; B KOPPEKTHOH hopMe (GOpMyITHPOBATH
pa3HOIJIacHs, CBOM BO3PAXKEHHS;

— TpPENCTaBIIATh PE3yJbTaThl PENICHHS 3aJja4d, OSKCIEPHMEHTA, HCCIIEA0BAHNUS,
MPOEKTa; CaMOCTOSATENBHO BHIOMpaTh (OpPMAT BBICTYIUIEHHS C Y49ETOM  3ajad
NPE3EHTALUH U OCOOEHHOCTEH ayTUTOPHUH.

Compyonuuecmeo:

— TIOHMMAaTh W HCIONB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBHIyalbHON
paboThl TIpU PEIIEHUH YYEOHBIX MAaTEMATHYECKUX 3a/ad; NIPUHUMATH 1IEJIb COBMECTHOM
ACATEIBHOCTH, TUTAHUPOBATh OPraHU3alMI0 COBMECTHOW PaboThI, paclpeiensTh BUIbI
pabor, joroBapuBaThCs, 0OCYXAAaTh MPOLECC M PE3YNbTAT PabOTH; 0606maTh MHEHHS
HECKOJIBKUX JTIOJEH;

— YyYacTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEHHS, OOMEH MHEHMSIMH,
MO3rOBBIC IUTYPMbI M JP.); BBIIONHATH CBOIO YacTh pabOTBl M KOOPJMHMPOBATH CBOM
JEACTBUSA C APYTMMH YWICHAMH KOMaHbI; OLICHHBATh KAYECTBO CBOETO BKJIAMA B OOIIMii
OPOJYKT 10 KPUTEPHIM, CHOPMYTHPOBAHHBIM YYACTHHKAMH B3aUMOIEHCTBHUS.
YHuBepcaibHble  peryisSTHBHbIe JelCTBHSL  obecneuusaiom  hopmuposanue
CMbICIIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopzanuzayus:

— CaMOCTOSTENIbHO COCTABIIATH IUIAH, aITOPHTM PENICHUS 3a1avd (WM €ro 4acTh),
BBIOUpATh CIOCOO pEImeHHs C YYETOM MMEIOMMUXCS PECYPCOB U COBCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpOBaTh M KOPPEKTHPOBATH BAPHUAHTHI PEIIEHHIl C Y4ETOM
HOBO¥ HH(OPMAIIHH.

Camokonmpons:

— BIAJETh CIOCO0aMH CaMONpPOBEPKH, CaMOKOHTPONS IIpoLecca W pe3yiabTara
PEIICHUs. MaTEMAaTHYECKOM 3a/1a4M;

— TpeABUJCTH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh NpPH pELNIEHWH 3aJayH,
BHOCUTb KOPPEKTHBBI B JCATEIBHOCTHE Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAllIEHHBIX
OLIMOOK, BBIABICHHBIX TPYIHOCTEH;

OLEHHMBATh COOTBETCTBHE PE3yJbTaTa JEATENBHOCTH ITOCTABICHHON LIENIH H YCIOBHSM,
OOBSICHATH NIPHYMHBI TOCTHXKEHHS WM HEJOCTIKCHHS LIENH, HAXOIUTh OUIHOKY, 1aBaTh
OLIEHKY IIPHUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pE3yIbTATHL:

10 kaace

1) OOBSCHSITH MJEH METOIbl MATEMATHKH KaK YHHBEPCATHHOTO A3bIKA HAYKH M
TCXHHUKH, CPEJICTBA MOJECITMPOBAHHUS SBIECHHUIN U MIPOLIECCOB;

2) 0GOCHOBBIBATh HEOOXONMMOCTh PACIUMPEHHS HHCIOBBIX MHOXECTB (LeJIble,
palMOHaJIbHbIC, NCHCTBUTENbHBIE, KOMIUIEKCHBIE YHCIA) B CBA3K C PA3BUTHEM ANredphl
(penieHue ypaBHEHUH, OCHOBHAs TEOPEMa alre6phl);

3) OnucpiBaTh Kpyr MaTeMaTHUeCKHMX 3a]ad, UL PEMIEHHs KOTOPHIX Tpebyercs
BBC/ICHHC HOBBIX MOHATHH (CTENEHb, apUOMETHYECKHH KOpEHb, jorapudm; cHHYC,




KOCMHYC, TAHTEHC, KOTAHTCHC; apKCHHYC, apKKOCHHYC, apKTAaHTEHC, APKKOTAHTEHC);
TIPOM3BOIMTE TOXJIECTBCHHBIC npeo6pa3oBaHus, BHIYHCIATE 3HAUCHHA BBIPKEHHH,
pemiath ~ ypaBHeHHs ~C  pajHKaIaMH, CTENMEHAMH,  JIOTapuPMHYECKUMH  H
TPUTOHOMETPHIECKUMH dysKmusMH (B HECTIOXKHBIX CIydasX, ¢ TPHMEHCHHCM
ONHOMW/BYX (OpPMYT M /HIM 3aMEHBI nepeMeHHOH), B TOM YHCJIE MNpH pPelICHHH
IPAaKTHYECKMX PACUETHBIX 3alad M3 OKpYKAIOLIeT0 MHpa, BKIIOYas 3a1aqu TIo
COIMATEHO-IKOHOMUYECKOH TeMAaTHKE, H U3 06JTACTH CMEXHBIX JMCIUTLINH;

4) [IpuBOANTE MPHUMEPBI  PEATBHBIX sBieHHi (mpomeccoB), B TOM HHCIC
[ePHOINHEECKUX, KONHYECTBEHHBIE XapaKTCPUCTHKH KOTOPBIX OMUCBIBAIOTCS C OMOLIBIO
(yHKUHT; MCTIONB30BATE TOTOBBIC KOMITBIOTEpHBIE TPOTPaMMBI Il MILTIOCTPALMH
3aBECHMOCTE}; ONpEaeNsTh 3HaueHne QYHKIMH 1O 3HAYCHHIO apryMCHTa, n300paxarhb
Ha KOOpAWHATHOW IIOCKOCTH rpaQUKu 3aBUCHMOCTEW, 3aJaHHBIX OIMCAHUCM, B
TaGngHON popMe HIH (HOPMYJIOH; OMHCHIBATH cBoiicTBa (PYHKIMI C OMOpPOH Ha MX
rpaduky (06nacTb ompeleNneHus H o6nacTh 3HAYEHWil, BO3pacTaHue, YyObIBaHWe,
TepHOVYHOCTD, HaHGOMbIee i HAMMEHBIIICE 3HATCHIA GyHKINUH , 3HAYECHUS apTYMEHTA,
npr KOTOPbIX 3HAYEHUE (GyHKIMM DaBHO JAHHOMY YMCIy W Gonbie (MEHbIIE)
JAHHOTO 4YHCIa, TOBeJeHMEe (YHKIMM Ha OGEeCKOHEYHOCTH); TNEpeYuCliaTe ¢
WILTIOCTPUPOBATh, UCIONB3Ys TPaduKH, CBOHCTBA OCHOBHBIX 5/IEMCHTAPHBIX byHKLHH:
JTUHEHHON M KBaJpaTHIHOW (QYHKIWH, CTETICHHBIX (GyHKIMI C HeNBIM TMOKa3aTelIeM,
KODHS KBaJpaTHOro M  KyOH4Yeckoro, norapuMUYECKHX M MOKa3aTENbHBIX,
TPUTOHOMETPHYECKHX; COOTHOCHTh PEabHBIC 3aBHCUMOCTH M3 OKpYXAIOIIEH KU3HU H
13 CMEXHBIX JUCIUIUTHH C 3JIEMEHTApPHBIMH (QYHKIMAMH, ICTaTh BEIBOIBI O CBOMCTBaX
TaKUX 3aBUCUMOCTEN;

5)  XapakTepW3oBaTh  CHCTEMBI  LENBIX,  PALMOHATBHBIX, JEWCTBUTENBHBIX,
KOMIUIEKCHBIX 4HCell; TPUBOIUTH MPHMEpPHI PACIIMPEHUs SJIEMCHTAPHBIX GbyHKUMI Ha
00nacTh KOMIUIEKCHBIX YHCEI;

6)  nasaTh ompejereHus, popMyTUPOBATH U JOKA3RIBATE CBOWCTBA KOPHEH, CTETICHEH,
70rapu(MOB, TPUTOHOMETPUIECKUX dysKuumii; GOpMYTHPOBATH U JI0KA3BIBATE TEOPEMY
0 pAIMOHAIBHBIX KOPHSX MHOTOYICHA; aHAIM3HPOBATH (OpMyTHPOBKH ONPEJIENCHH,
CBOICTBA ¥ TOKA3aTEILCTBA CBOMCTB,

7)  pewarb YpaBHEHHs, HEPABEHCTBA, CHCTEMBI ypaBHCHMII M  HEPaBCHCTB,
COIepXkaIMX CTEMEHHBIC, MOKa3aTENLHBIC, norapuMUYECKHe, TPUrOHOMETPUYECKHE
dyskmuu  ( 6Ge3  OTpaHMYEHMIO [0 YPOBHIO CIIOHOCTH  TOXJIECTBEHHBIX
npeoOpa3oBaHuid);

8)  wucronb30BaTh MAE0  KOOpAMHAT —Ha  ILUIOCKOCTH VIS TIPEICTABIICHHSA
anreGpanyeckux oObEKTOB (YpaBHECHWH, HEPABEHCTB, CHCTEM C IByMsl TIEpEMEHHBIMH);
HCIIONIB30BAaTh CBOWCTBA (DYHKIHMH, BXOAAIIMX B YPaBHEHHE, JUIA 000CHOBaHHA
yTBEPXKJICHHH O CYIIECTBOBAHUM pemenuii ¥ 00 MX KONHYECTBE; UCTIONB30BATE FOTOBRIC
KOMIIBIOTEPHBIE IIPOTPAMMBI JUISi IOUCKA ITYTH PEIICHUS ypaBHEHUH ¥ HEPABEHCTB;

9) opnajieHHe (a30BBIM MOHATHHHBIM aNNapaToM IO OCHOBHBIM pazjiesaM COJEpKaHus,
npeicTaBIeHHe 00 OCHOBHBIX M3Y4aeMBIX MOHATHAX (ancno, reoMeTpuueckas Qurypa,
BEKTOp, KOODAMHATHI) Kak BaKHEHIIMX MAaTeMaTHIECKHX MOJENAX, TIO3BOJIAIOIINX
OTMCHIBATH M M3y4aTh PEaIbHBIEC IIPOLIECCHI U SBICHHUA,

10) yMenue paboTaTh C TIEOMETPHHECCKHM TEKCTOM (aHanu3upoBaTh, H3BIEKATh
HE06XOMMYI0 MHGOPMAIHIO), TOYHO M TPAMOTHO BhIpAXKATh CBOM MBICJIH B YCTHOH H
[MCHMEHHOM pedd C NPUMEHEHHEM MATEMATHYECKOM TEPMHHOJOIMH M CHMBOJIHKH,
HCIONB30BaTh Pa3INYHbIE A3bIKM MaTEeMaTHKH, IPOBOIUTH K1accuUKaluy, JTOTHIECKUEe
060CHOBaHMS, JOKA3aTENIHCTBA MATEMATHIECKIX yTBEPXKACHHUI;



11) oBnazeHHe HaBBHIKAMH YCTHBIX, MHCBMEHHBIX, HHCTPYMCHTANBHBIX BBIYMCIICHHIHA;
12) oBmajeHHe TEOMETPHYECKMM S3BIKOM, YMEHHE HCIIONB30BATE €ro JUis ONMHCAHHUS
NPeIMETOB OKPYXKAIOMEr0 MHpa, Pa3BUTHE TPOCTPAHCTBCHHBIX NPE/ICTABICHUH U
M300pa3UTEIBHBIX YMEHHUH, TPHOOPETCHHE HABBIKOB TEOMETPUICCKHUX TIOCTPOCHUH;

13) ycBOeHHE CHCTEMATHUECKMX 3HAHWA O MPOCTEHINNX MPOCTPAHCTBEHHBIX TEIax,
YMeHHe MPUMEHSTh CHCTEMATHIECKHE 3HAHUA O HUX JUIS PElICHHs reOMETpHHECKUX H
MpaKTHYECKUX 337134,

11 knace

1) O0OBICHATh MIEH METOAbl MATEMAaTUKM KaK YHHBEPCAIBHOrO A3blKa HAyKU H
TEXHHKH, CPEICTBA MOJETHPOBaHHs SBIEHHH U IPOLIECCOB;

2) 06OCHOBBIBATh HEOOXOIMMOCTh PACIIMPEHHsS YHCIOBBIX MHOXECTB (LebIe,
palMOHaNbHbIE, JEHCTBUTENBHBIC, KOMILIEKCHBIC qiclIa) B CBA3M C PA3BUTUEM alredphl
(peneHKe ypaBHEHHI, OCHOBHAA TEOPEMA anreOpsl);

3)  OnwuceiBaTh Kpyr MaTeMaTHYeCKHX 3ajad, Ui PCIICHHA KOTOPBIX TpebyeTcs
BBEJICHHE HOBBIX TOHATHM (CTENeHb, apHMETHYECKUH KOPEHb, norapudm; CHHYC,
KOCHHYC, TAHTEHC, KOTaHT€HC; apKCHHYC, apKKOCHHYC, apKTaHICHC, apKKOTaHTEHC);
TIPOU3BOJNTE TOX/ECTBEHHBIE MPEOOPa3OBAaHUSA, BBHIYHCIATE 3HAUCHHA BBIPAKEHHH,
pemaTh ~ YpaBHEHMS €  pajMKalaMHd,  CTETCHIMH, norapuGMUYECKUMH |
TPUTOHOMETPUYECKUMH  (QYHKIMsMH (B HECTOXKHBIX Cily4asX, C NPHMCHCHHEM
ONHOI/IBYX (OPMYT M /WIM 3aMeHBI TEPEMEHHOi), B TOM HMCIE TPH PCIICHHU
MPAKTHYECKUX PACYETHBIX 3alad M3 OKPYXAIOMEro Mupa, BKIOWas 3ajaqu IO
COIMATbHO-9KOHOMHYECKON TEMaTHKE, M M3 001aCTH CMEXKHBIX JIMCIUILIHH;

4) [IpUBOMMTH MPHMEPHl PEANbHBIX  SABICHHHA (pouieccoB), B TOM YHCIE
IEPHOTUYECKHUX, KOIHIECTBEHHBIE XapPaKTEPUCTHKH KOTOPBIX OMUCHIBAIOTCS C MOMOIIBIO
(yHKIMH; WMCIIONB30BaTh TOTOBbIE KOMIIBIOTEPHBIC TPOTPAaMMBI JUld HILTHOCTPAlHH
3aBUCHMOCTEH; ONpEeNATh 3HAYeHHE QYHKIUH 10 3HAYCHHIO apryMCHTa; n300paxarh
HA KOODJMHATHOW ILIOCKOCTH TpauKy 3aBUCHMOCTEH, 3a/IaHHBIX OIMCAHUCM, B
TabnuuHOM (opMe WIH (HOPMYINIOH; ONMHMCHIBATH CBOHCTBA GYHKIMIA ¢ OMOpOH Ha HX
rpaduku (06racTs ompeneneHHs M OONACTh 3Ha4yeHMH, BO3pacTaHue, YOBbIBaHHUE,
TIEPUOAMYHOCTD, HAHOONbIIee ¥ HANMEHBIIEE 3HAYCHHS GyHKIMY , 3HAYEHUS apIyMEHTa,
IpM KOTOPBIX 3HAaUeHHE (YHKUMH paBHO JAHHOMY HHCIy HIH Gonpie (MeEHbIIE)
JAHHOTO UYWCJa, TIOBENECHME (YHKUMH Ha OECKOHEYHOCTH); MEPeUMCIATE M
WLTIOCTPUPOBATh, MCIIONB3Ys IpadyKy, CBOWCTBA OCHOBHBIX 3JIEMEHTApHBIX GbyHKUIUN:
JMHEHHOW M KBAJpPaTHYHOH (YHKIMH, CTENEHHBIX (QYHKIMH C HENbIM IOKa3aTeleM,
KOpHS ~ KBAJpaTHOrO W  KyOWYECKOro, JIOrapuMHYEcCKux W IOKa3aTelbHBIX,
TPUTOHOMETPHYECKUX; COOTHOCHUTH PEAJIbHbIE 3aBUCHMOCTH U3 OKpY)Xarolleh XH3HU H
W3 CMEXHBIX JMCIMIUTHH C 3IeMEHTApHBIMU (YHKIMSMH, JeaTh BHIBOIBI O CBOHCTBAX
TaKUX 3aBHCUMOCTEH;

5)  OGbACHST Ha NpPUMEPAX CYTh METOJOB MATEMAaTH4EeCKOro aHanu3a Juid
ypccenoBaHus (QYHKIMI ¥ BBIYHCICHHS IUIOM[A/eHd GUIyp, OTPaHHHIEHHBIX rpaduxkaMu
dyHKIWIT; 0GBIACHATH TEOMETPHIECKHH U HU3MIECKHH CMBICT NPOU3BOHOM; BEIYUCIIAT
NPOU3BOHEIE MHOTOWIEHOB; IOJIB30BAThCA TOHATHEM NPOU3BOIHON TpPH ONUCAHHH
CBOMCTB (hyHKIMH (BO3pacTaHHe/yObIBaHKE, HAUOOIbIICE H HAMMEHBIIEE 3HAYEHHA);

6)  TlpuBOAWTH NMPHUMEpPHI TPOIECCOB U SBICHHH, UMEIOMUX CIIy4aiHBIH XapakTep;
HAXO/UTH B IIPOCTEMINNX CUTYAIUIX H3 OKPYKAKOIIEH XKU3HH BEPOATHOCTH HACTYILICHUA
CITy9aifHOTO COOBITHS; COCTABIATH TAOIMIBI PACTIPE/ICICHUS BEPOSATHOCTEH; BBIYUCIATH
MaTEMATHYECKOE OKHUJAHUE CITyJaHHON BETHYHHBI;

7) OcyniecTBIATs HHOOPMAIIMOHHYIO NIepepaboTKy 3a/1auH, EPEBOIS uHpOpMaLHIO



Ha SA3BIK MATEMAaTHYECKHX CHMBOJIOB, NPEACTaBIsAsA COJAEpXKallMecs B 3ajadax
KOJIMUECTBEHHBIE JaHHBIE B BUAe ¢opmyr, Tabmui, rpadHkoB, JHATPaMM M BBIIIOIHASA
0OpaTHBIE JAEHCTBHS C LENbIO0 H3BIEeYeHHUs HHPOpMauu U3 Gopmy, Tabiui, rpaduKoB U
Jp.; MCXOHAS W3 YCIOBUS 3aJa4d, COCTaBIATh YMCIIOBBIE BBIPAXKEHHS, YpPaBHEHHUS,
HEPaBEHCTBA M HaXOAWTh 3HAUEHHUSA HCKOMBIX BEIMYMH; H3J1arath ¥ 0QOPMIATEH pelieHue
JIOTMYECKH MPABUIIBHO, C HEOOXOAUMBIMU TIOSCHEHUAMH,

8)  Xapakrtepu3oBaTh TOBeJCHHE GYHKIMH, B TOM YHCJIE OrPaHMYEHHOCTS,
NEPUOAMYHOCT, HATTHYHME JIOKATBHBIX MAKCUMyMOB M MUHHMMYMOB; NPUMEHSA alrapar
3JIEMEHTAPHBIX (PYHKIMH, CTPOUTh U HCCIEJOBATh MATEMATHYECKHE MOJCIM PEAJIbHBIX
3aBUCHUMOCTEM H3 OKPYXAIOIEH J>XWU3HM M CMEXHBIX IUCLMIUIMH, XapaKTepH30BaTh
CBOMCTBA 3THX 3aBHUCHMOCTEH, HCXOAsA W3 TMONYYCHHBIX PpE3yJIbTaTOB; IPHUBOIUTD
npuMepsl (M3 CMEXHBIX JUCLHMIUIMH), TOKa3biBaTh OrPAHUYEHHS B TPUMEHEHHH
MaTeMaTHYECKUX MOJIENIEH;

9)  IlpumeHATs WAEH TPEAEIBHOTO INEpexoja K ONpPEJIEICHHIO  BEIMYUHBI
GECKOHEYHON MEPHOJUYECKOH NEeCATHYHOH IpOOH, BBIYMCICHHIO JUIMHBI OKPYXHOCTH,
IJION(aM Kpyra, IUIOIajeil MOBEpXHOCTEH M 00BEMOB Tel BpamleHHs, 0OOCHOBAHHIO
HETIPEPHIBHOCTHU 3I€MEHTAPHBIX () YHKIHH;

10) Tlomb3oBaThes TaOMMUIIAMH TIPOM3BOJHBIX M MHTErPAJIOB, NPABUIAMH HAXOXKICHHUS
NPOM3BOJIHEIX CYMMBI, IPOU3BEICHUS ¥ YaCTHOIO, IIPOM3BOIHBIX CIOXKHON M 0OpaTHOH
GyHKIMI; TONB30BaThCS IOHATHEM IPOH3BOJHON IPH HCCIENOBAHMH (YHKLIUM HA
Bo3pacTaHue(yObIBaHHE), HA SKCTPEMYMBI U IIPU NOCTPOEHHHU IrpadUKOB BYHKIIMIA;

11) OO6BACHATH CMBICI HHTErpala KakK IUIomagu IoA TpadukoM (QYHKIMH,
nepBOOOPa3HOM-KaK crocoba HaXOXAEHUS MYTH MO CKOPOCTH; BBIYHCIATH IUIOIAIH
TUTOCKUX (UTYp C TOMOIIBIO HHTErpaa;

12) XapakTepu30BaTh MPOLECCH U SABIECHHS, HMEIONIME BEPOATHOCTHBIM XapakTep, 1Mo
CTaTUCTHYECKUM JTaHHBIM; OLIEHUBATh BEPOSTHOCTHBIE XapaKTePUCTHKH
OMaTeMaTHYeCcKOoe OXXHAaHHWe, NUCIIEPCHIO) CITy4alHBIX BEIMYMH I10 CTATHCTHYECKHM
JTaHHBIM;

13) [TIlpuBoauTh, TNpHUMEpPHl MaTEeMaTHYeCKMX 3aja4, JUIS pEIICHHS KOTOPBIX
11€7IECO00pa3HO MPUMEHATh TEOMETPUYECKHH CIoco0 3alaHMs BEPOSTHOCTH; DEIaTh
npocTeiiime MPUKIaJHbIE 33Ja94 Ha TeOMETPUIECKUE BEPOATHOCTH;

14) ymenue paboTaTh C TEOMETPUYECKMM TEKCTOM (aHAIM3UPOBATh, W3BJICKATH
HEOOXO0 UMY WH(POPMALMIO), TOYHO U 'PAMOTHO BBIPAXATh CBOM MBICIH B YCTHOM H
NMCHMEHHON pe4YHd C NPUMEHEHHEM MAaTEeMaTHYECKOH TEPMHHOJOIMHM M CHUMBOJIMKH,
HCIIONB30BaTh Pa3IMYHEIE S36IKM MAaTeMaTHKH, IIPOBOJUTH KIacCH(DUKAIIMH, TOTHYECKUE
000CHOBaHHS, JOKA3aTEILCTBA MATEMAaTUIECKUX YTBEPKICHHIA;

15) ycBoeHME CHCTEMaTHYECKMX 3HAHMH O MPOCTEHIIMX TPOCTPAHCTBEHHBIX Tesax,
YMEHHE TPUMEHATh CHCTEMAaTHYECKHE 3HAHUS O HHUX JUIS PEIICHUS T€OMETPHUYECKHX U
NPaKTHYECKUX 3a]1ay;

16) yMeHHe BBIYHCIATH OOBEMBI TEN M IUIOMIAAM MX IOBEPXHOCTEH, pellas 3anadu
MOBBIIIEHHOH CII0KHOCTH;

17) yMeHue NPUMEHATH W3YYCHHBIC IOHATHUS, PE3YNBTATHI, METOIBI Ul PELICHUS
3a/1a4 MPAKTHYECKOTO XapakTepa W 3aJad M3 CMEXHBIX JUCIMIUIMH C MCIOJIb30BaHUEM
IPH HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

O6mas xapaKTepHCTHKA NpeaMeTa

Conepxanve wu3ydeHHs mpeaMmera «MarteMaTuka» Ha YpOBHE CpPEIHEro 0O0mIero
o0Opa3zoBaHHss OOYCIOBIEHO HAIENEHHOCTHIO  0Opa3oBaTENbHOIO  Ipolecca Ha
JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX H MIPEAMETHBIX Pe3yIbTaTOB 00y4YEHHs, YTO



BO3MOXXHO HA OCHOBE KOMIICTGHTHOCTHOTO IIOAXOJa, KOTODbIH 0OecreyHBacT
(GOpMHUPOBAHHE U PA3BUTHE Yy YYAIIHXCH:

1) UCIIOJB30BaTh YHCIIOBBIE MHOXECTBA HAa KOODAMHATHOM TMpsAMOH MW Ha
KOOPZAMHATHOM IIOCKOCTH JUIA OMMCAHMS PEAJIbHBIX [IPOLIECCOB U SIBICHHUH,

2) MPOBOJUTH J0Ka3aTENbHBIE PAaCCYKIECHHS B CHTYyallMsX IOBCEIHEBHOW XXH3HH,
NIPU PEIIeHUH 3a]a4 U3 JPYTUX MPEeIMETOB;

3) BBITTOJTHATE M OOBSACHATH Pe3yIbTaThl CPAaBHEHHS PE3YJIbTATOB BHIYUCIIEHHH TPH
pelIeHHH TPAaKTHYECKUX 3aad, B TOM YHCJIe NPHOTMKEHHBIX BBHIYUCIIEHUM, HCTIONB3YS
pa3HbIe CrIoco0bl CPaBHEHUN;

4) 3aMKMCHIBATh, CPABHUBATH, OKPYTIJISATh YHCIOBBIE JAHHEIE,

5) HCIIOJIB30BaTh PEAIbHbIEC BEIMYMHEI B Pa3HBIX CUCTEMaX U3MEPEHHMS,

6) COCTaBJIATh W OIIEHWBATH PAa3HBIMH CIOCOOAMH YHCIIOBHIE BBIPDAXKEHHUS IIPH
pElIeHUH PAKTHYECKUX 3a/1ad U 3a1a4 U3 JAPYTUX Y4EOHBIX IPEIMETOB;

7 COCTaBJIATH M pPelIaTh YpaBHEHUS, HEPABEHCTBA, HX CHCTEMBI TIPU PEIICHUH 3a1a4
U3 IPYTUX Y4eOHBIX IIPEIMETOB;

8) BBINIOJTHATE OLEHKY MpPaBAOMONOOMS pe3yiIbTaToOB, MONYYaEMBIX TPU DPELIEHUH
pa3IMYHBIX YPaBHCHWH, HEPABEHCTB M MX CHUCTEM, IIPU PEIICHHM 33ja4 M3 IPYTHX
y4eOHBIX TIPEAMETOB;

9) COCTABJISITh M PELIaTh YPAaBHEHUS U HEPABEHCTBA C MapaMETpamMH MpPU PEHICHUU
3a]a4 U3 IPYruX y4eOHBIX MPEIMETOB;

10)  cocTaBIATH YpaBHEHHE, HEPABEHCTBO WJIM X CHCTEMY, OIMCHIBAIOIINE PEATBHYIO
CHTYaLHIO WM NIPHKIAJHYIO 3a71a9y, HHTEPIIPETUPOBATh MONYYEHHBIC PEe3yIbTaThI,

11) wucnonb30BaTh INPOTPAMMHBIE CPEACTBA IPH PEIIEHHWH OTAEIBHEIX KJIacCOB
yYpaBHEHUN U HEPABEHCTB;

12) omnpexensaTs nmo rpadukaM M HUCIOJIB30BaTh JUIS PELICHHS TNPUKIAJHBIX 3a/1a4
CROMCTBAa pealbHBIX MPOILECCOB M 3aBHCHUMOCTEH (HaubonbilMe M HaWMEHBIIUE
3HAYEHMs, TPOMEKYTKH BO3pacTaHMs W yOBIBaHMS, NPOMEXYTKH 3HAKONOCTOSHCTBA,
ACHMIITOTBI, TOYKH 1eperuda, Mepuos U T. I1.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM NMPaKTHYECKOH CUTYyaLlUuH;

13) onpemensats mno rpaduKkaM MPOCTEHIIME XApaKTEPUCTHKH IEPHOINYECKUX
NPOLIECCOB B OHONIOTHH, SKOHOMHKE, MY3BIKE, PAIHOCBSA3H M T. II. (aMIUIUTY/1a, IIEPHOI U
TIL)

14) pemaTh NPUKIATHBIC 3aJa4H U3 OHOJIOTHH, PU3HMKH, XMMHUH, SKOHOMHUKH U JIPYTHX
NIPEIMETOB, CBSI3aHHBIE c UCCIIEIOBAaHUEM XapaKTEPUCTUK NIPOLIECCOB,
HUHTEPIPETUPOBATH MOITY4YEHHBIE PE3YIbTATHI;

15)  BBIYMCIIATH WIH OLIEHHBATH BEPOSTHOCTH COOBITHH B PEAIbHOMN KU3HU,

16)  BBHIOMPATh METOMIBI IOAXOIAMIETO IPEACTABICHHS H 00pabOTKU JJAHHBIX;

17) pelarh NPaKTHYECKHUE 3a1a4H U 3aJ]a4M U3 JAPYTUX IIPEIMETOB;

18) uMeTh mpencTaBlIEHUE O BKJIAJI€ BBIIAIONIMXCA MATEMAaTHKOB B PAa3BUTHE HAYKH,
19) mOHMMAaTh POJIb MAaTEMAaTHUKHU B pa3BUTHH Poccuu;

20) HCHOIB30BaTh OCHOBHBIE METOJBI J0Ka3aTellbCTBA, IIPOBOAUTH JI0Ka3aTEIbCTBO H
BBITIOTHATH OIIPOBEPKECHHUE;

21) TNpPUMEHATh OCHOBHBIE METOJIbI PELICHUSA MAaTEMAaTHYECKHX 3a/1a4,

22) Ha OCHOBE MAaTEMaTHMYECKUX 3aKOHOMEDHOCTEH B MPUPOJAE XapaKTepH30BaTh
KPacoTy M COBEPLIEHCTBO OKPYXXAIOIIEr0 MHPa U MIPOU3BEIEHHH HCKYCCTBA,

23) [OpUMEHATh ~ NPOCTEHIIWE  IPOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH MAaTEMAaTHYECKHX 3a/1a4;



