MYHHUIMITAJIBHOE BIO/IZKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUECAY
CAYKOBHUYCKASA CPEJHSASA OBILIEOBPA3ZOBATEJIBHASA IIIKOJIA

AHHOTANUA K padoyeil mporpamme
yueOHoro npeamera «Marematuka» nias 11 kiacca

Pabouas mporpamma y4yeOHOro mpeaMera «MaremaTtukay 00s3aTelIbHON MpeaIMETHON o0nactu «MaremaThka U
nH(opMaTHKa» SBJSETCS YacThIO OCHOBHOW 00pa30BaTENbHOM MporpaMMbl cpeaHero obmiero obpazoBanus (OOII
COO) MBOY CaukoBuuckoii COIILl, pa3paborana B coorBercTBuM ¢ mnyHkrom 18.2.2. ®I'OC COO0-2012 (c
W3MEHEeHUsIMH) Ha ocHoBe [IpumepHoil paboueil mporpaMmbl MO MaTeMaTuke. PabGoyas mporpamma 1o y4eOHOMY
npeaMmery «Marematuka» g 11 kmacca mpuBeneHa B cootBerctBue ¢ DOII COO B wyactu couepkaHus U
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUs porpaMmbl Ha ypoBHe COO u peanusyercs 1 ron B 11 knacce.

[pu peanuzanmu padoueii mporpaMMsl 1o yaeOHOMY TpeaMeTy «MaTeMaTHKa» UCTONB3YIOTCS YIeOHHKH, BKIFOUEHHbIE

B [Ipunoxenne Ne2 OITY-2022 (npuka3 Munnpocsetienus Poccuu ot 21.09.2022 N 858):

1. MaremaTuka: anredpa W Havajda MaTEeMaTHYECKOrO aHain3a, reoMeTpusi. AnreOpa W Havaja MaTeMaTHYECKOTO
aHanmm3a. 11 kjmacc: yueOHHMK st 001eo0pa3oBaTellbHBIX OpraHu3anuii: 0a30BbIA yriuyOneHHbld ypoBau / FO.M.
Konsrun, M.B. Tkauesa, H.E. ®enopora, M.I. Illabynun. - M.: IIpocsemnienue

2. Maremaruka: ajnreOpa M Hadaja MaTEeMaTHYeCKOro aHaym3a, reoMmerpus. ['eomerpus 10-11 kmaccel: y4eOHUK Jyis
0011e00pa3oBaTebHBIX OpraHu3ainuii: 06a3oBeii m yruybnenusrii ypoau [/ JI.C. Aramacsn, m ap. - M.:
IIpoceemienne

Pabouas mporpamma pa3zpaboTaHa y4yuTelleM MaTeMaTHKH IIKOJNBI B COOTBETCTBUU ¢ [lonokeHneM o paboumx
porpaMMax M OIpesesisieT OpraHu3aIiio 00pa3oBaTeIbHOW JISATENILHOCTH YUUTENS B HIKOJNE 10 MPEAMETY
«Maremarukay. Paboyast mporpaMma COJIEPKHT CIIENYIOIIHE CTPYKTYPHBIE SIIEMEHTHI:

-IIeJIM U3y4deHus yueOHoro npenmera «MaTemaTnkay;,

-MecTo y4eOHoro nmpeamera «MaTemaTnka» B yIeOHOM IIIaHE;

-coiep kanne yaeOHoro mpeamera «MatemaTnkay;

-ITAaHUPYeMbIe Pe3YIIbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIE U TIPEAMETHBIE);

-TeMaTH4yecKkoe IUTAHUpOBaHHWEe, c(HOPMHpPOBaHHOE C y4ETOM  paboyell MporpamMMbl BOCIHTAHUS U BO3MOXXHOCTBIO
ucrons3oanus DOP/IIOP.

Pabouass mporpamma obOcyxaeHa Ha 3acemanun [IIMO yuuTenedl mnpeaMeToB MaTeMaTHYECKOro IIHKIIA,
MIPUHSTA pelIeHneM memarorundeckoro coBera (mpotokonm Ne 1 ot 28.08.2023 r.), yrBepxkaeHa mpukazom mo MbOY
Caukopuuckoit COII Ne 57 ot 29.08.2023 r. B kauectBe yactu comepxkanus OOII COO

Ha ocHoBe manHO# mporpammer yumrteneMm paspabateiBaercsi KTII B coorBerctBum c¢ I[lomokeHumem o
KaJleHIapHO-TEeMaTHIEeCKOM IIIAaHMPOBAHUM MO ydeOHOMY mpeamMery, Kypcy, moaymo. KTII paccmarpuBaercss Ha
3acegannu LIIMO u cormacyercs ¢ 3amecturernem mo YBP.

Bpinucka
M3 OCHOBHOI1 00pa3oBaTeIbHON MPOrPpaMMbl CpeIHero 001ero 00pa3oBaHus

PaGouass nporpamma
yueOHoro npeamera «MaremaTuka»
nid 11 kiaacca
(yriiy0J1eHHbIH YPOBEHb)

CPOK peaju3auum 1 roa

HEJHU NU3YYEHUA YYEBHOI'O ITIPEIMETA

[TpropuTeTHBIMY LIENAMHU 00yueHHs MaTeMaTHke B 11 knacce sBIsIroTCS:

- (hopMHpOBaHUE IICHTPATBHBIX MATEMATHUECKUX MOHATHH (YMCII0, BETMUHHA, TeOMETpHUecKas GUrypa, nepeMeHHasi,
BEPOSITHOCTh, PYHKIHSI), 00CCITEUNBAOIIMX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOI0 00pa3oBaHus
00y4aroIIHNXCs;

- MMOJIBE/ICHHE YUANMXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MATEMATHKK U OKPYKAIOIIErO
MUpa, MOHUMaHUE MATEMATHKH KaK 4acTH OOIIeH KyJbTYphbl 4EIOBEUECTRA,;

- pa3BUTHE UHTEIICKTYAJbHBIX U TBOPUECKHX CIIOCOOHOCTEH ydaruxcs, Mo3HaBaTeIbHON aKTHBHOCTH,
HCCIIEIOBATEILCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHSI, HHTEpeca K M3YUCHUIO MATEMATHKHY;



- (hopmupoBanue HyHKIMOHATBHONH MaTEMAaTHIECKONH TPAMOTHOCTH: YMEHUSI PaclioO3HaBaTh MAaTEMAaTHUECKHUE ACTICKTHI B
peabHBIX KU3HEHHBIX CUTYalUsIX U PH U3yYCHUU JAPYTUX yYEOHBIX MTPEAMETOB, POSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, JOPMYIHPOBATH UX HA SI3bIKE MATEMATHKH U CO3/IaBaTh MaTEMaTHUECKAE MOEIH, IPUMEHSTh
OCBOCHHBIN MaTeMaTUYECKUI anmnapar JUisl pelleHus IPaKTUKOOPUEHTHPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATh

1 OLICHUBATh I10JyYEHHbIEC PE3YJILTATHI.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE
Ha u3yuenne marematuku (yriyosiaeHHsiid ypoBenb) B 11 knacce orBoautcest 204 yaca: (6 4acoB B HEENIO).

COJAEPXKXAHME YYEBHOI'O IPEJIMETA

11 KUIACC
AJITEBPA H HAYAJIA MATEMATHYECKOI' O AHAJIU3A

Dnemenmupl meopuu MHOIHCECHE U MAMEMAMUYECKO J102UKU

[onsTie MHOXecTBa. XapaKTEPUCTHYECKOE CBOMCTBO, JJEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOe, OECKOHEYHOe
MHOkecTBa. CriocoObl 3afanuss MHOXKeCTB. [logMHOecTBO. OTHOIIEGHHS TPUHAIICKHOCTH, BKIIIOUEHHUS, PaBEHCTBA.
Omnepary Hai MHOXKECTBAMHM, WX HILTIOCTPAIINH C TIOMOIIBIO KPYroB Ditnepa.

CuétHpie W HeCUE€THBIE MHOXECTBA. VICTHHHBIE UM JIOKHBIE BBICKa3bIBaHUS (YTBEP)KICHUS), OINEpali HaJ
BBICKa3bIBaHUAMH. KBaHTOPBI CYIECTBOBaHUS M BCEOOITHOCTU. AnreOpa BBICKA3bIBaHUM. 3aKoHBI JIOTHKH. OCHOBHBIE
JIOTHYECKre MpaBuia. PeleHne Torndeckux 3a1ad ¢ HCIob30BaHueM KpyroB Oinepa. YMozakmoueHus. OO0CHOBaHHE
U JIOKa3aTeabCcTBO B Marematuke. Ompenenenus. Teopembl. Bumsl mokazaTenbcTB. MaTeMmatwuecKas WHIYKITHS.
YTBepkaeHUA: o0paTHOE MaHHOMY, MPOTHBOIIONOXKHOE, 00paTHOE MPOTHBOMONOKHOMY. IIpu3HaK u CBOICTBO,
HCO6XOHI/IMBIC " JOCTAaTOYHEBIC YCIIOBHA.

Yucna u evipasricenusn

MHoxecTBa HaTypaJlbHbIX, MCIbIX, palMOHAJIbBHBIX, HeﬁCTBHTeHBHBIX gucen. MHOXKECTBO KOMIUJIEKCHBIX YHCEI.
HelictBuss ¢ KOMIUIEKCHBIMM uuciamMu. KOMIIIEKCHO conpspkEHHbIE 4uciia. Moayib W apryMeHT 4ucla.
Tpuronomerpudeckas popmMa KOMIUIEKCHOTO unciia. PaguanHas mepa yrina. TpuroHomerpuueckas OKpy)HoOCTb. CHHYC,
KOCHHYC, TAHT€HC U KOTaHTeHC yucia. TpuroHoMerprueckue (OopMyIIbl IIPUBENCHUS U CIOKEHHSI, GOPMYIBI IBOWHOTO U
MOJIOBUHHOTO yriia. [IpeoOpa3oBaHue CyMMBI H Pa3HOCTH TPHUTOHOMETPHUYCECKUX (DYHKIUI B TIPOM3BEICHUE U OOpaTHBIC
npeoOpasopanus. CremeHb ¢ JCHCTBUTENBHBIM IOKa3aTeleM, CBOHCTBa crerneHd. Yucno e. Jlorapudm, cBoiicTBa
gorapuma. JlecATHYHBI W HaTypajabHbIA Jjorapudmel. TokIECTBEHHBIC MPEOOpa30BaHHS TPUTOHOMETPHUUECKHUX,
sorapu(pMHUECKIX, CTETIEHHBIX U HPPAIIMOHAIBHBIX BEIPAXKEHUH. METoT MaTeMaTHIeCKON MHIYKITHH.

OcHoBHas Teopema apudmeruku. OcraTku U cpaBHeHHs. Anroput™ EBkinaa. Kutaiickas Teopema 00 octaTkax. Masast
Teopema Pepma. CUCTEMBI CUHCIICHUS, OTJIIMYHBIE OT AECATHYHBIX. DyHKIWA Dinepa, YHCIO M CyMMa AETUTEICH
HaTypanpHOro uyucma. OcHOBHasl Teopema aireOpsl. [IpuBoamMble M HEMPUBOIMMBIE MHOTOWIeHbl. CHMMeETpHYecKre
MHOTOWIeHbI. [{enourciieHHbIe U [eT03HAYHbIE MHOTOYJICHBI.

Ypasuenus u nepasencmea

YpaBHEHUE, SABISIONIICECS CIACACTBUEM APYrOro YpaBHEHUS; YPaBHEHUS, PABHOCHIIBHBIC HA MHOXECTBE, PABHOCUJIbHBIC
mpeoOpa3zoBaHus ypaBHEHHH. TpUTOHOMETpHYECcKHe, TOKa3aTebHbIe, Torapu(hMUYIecKre U NpPaHOHAIFHBIE YPaBHEHUS
U HepaBeHCTBA. Tumel ypaBHeHU!. Penienrie ypaBHEHUN U HEpaBEHCTB.

Merox WHTEpBAJIOB /sl pelleHns HepaBeHCTB. | 'padmdeckre MeTonsl pelieHns YpaBHEHWH W HepaBeHCTB. PemieHne
YpPaBHEHUH U HEPABEHCTB, COACPKAIIMX IEPEMEHHYIO O] 3HAKOM MOMYJISL.

CucremMpl TPUTOHOMETPHUYECKHX, ITOKA3aTENbHBIX, JOrapu(MUYeCKNX W HPPANUOHANBHBIX ypaBHeHHH. CHCTeMBI
TPUTOHOMETPUYECKUX, TIOKA3aTENbHBIX, JOrapU(PMIYECKUX U HPPALNNOHATBHBIX HEPABEHCTB.

VYpaBHeHUs, cucTeMbl YpaBHEHU ¢ mapaMeTpamu. HepaBeHcTBa ¢ mapamerpamu. PerieHne ypaBHEHUN CTEIIEHU BbILIE
BTOpOi crnenuanbHbIX BUAOB. Dopmynsr Buera. Teopema besy. modanToBbl ypaBHeHHs. Pemienne ypaBHeHHWI B
KOMIUIEKCHBIX uncnax. HepaBencrBa o cpennux. HepasenctBo bepHyiu.

Dyukyuu

Tpuronomerprdeckue QyHKIIMHA YHCIOBOTO apryMeHTa y = c0s X, y = sin X, y = tg X, y = ctg x. CBoiicTBa U rpapuxu
TpuroHoMeTpudeckux ¢GyHknwit. OOpaTHBIE TpUTOHOMETpUYecKre (GYHKIMH, WX TJaBHBIE 3HAUEHHs, CBOHCTBA W
rpadukn. CremeHHas, IMOKa3aTenbHas, Jorapupmudeckas (yHKIHH, WX cBoiictBa W Tpaduku. IIpeoOpazoBanms
rpadukoB (QYHKIUIA: CBUT, YMHO)KEHHE Ha YHCII0, CAMMETPHUS OTHOCHTEIHHO KOOPAWHATHBIX OCEH M Havajia KOOpJIMHAT.
Inemenmupl Mamemamuuecko20 aHaUu3a

[IpousBomnas ¢ynkimu B Touke. KacarempHass k rpaduky ¢Gyakmun. [‘eomerpudecknii W (U3HYECKHA CMBICI
npousBoAHoi. [IponsBoanbie 3neMenTapabiX GyHkuuid. [Ipon3BoaHast cyMMBbl, IPOU3BENEHUS, YACTHOTO, IBYX (YHKIIHUI.
Bropas npousBonHasi, e€ reoMeTpuuecKuil 1 GU3NUECKUI CMBICI.

[lousiTrie 0 HenpepbIBHBIX GYHKIUAX. Toukm 3KcTpeMyMa (MakcUMyMa M MUHHMMyMa). MccienoBaHue 3i1eMeHTapHBIX
(GyHKUMH Ha TOYKM SKCTpEMyMa, HaxOKICHHWE HauOOJNbIIEr0 M HAWMEHBLIEro 3HAYeHWH (QYHKUMH C IOMOLIBIO
npousBoaHoil. [loctpoenune rpadukoB PyHKIMK € TOMOLIBIO TPOU3BOJHBIX.

[Ipumenenue npous3BoaHON NpH pelieHnn 3anad. IlepsooOpasHas. IlepooOpasnbie anementapHbix pynkuuit. [Inomans
KpHuBOIMHeHHOI Tpanenun. @opmyna Hetorona—IJleiibanna. OnpenenéHHbIA



uHTerpan. Berumncnenue mumomaneld miockux (Uryp ¥ oOBEMOB Ted BpalleHHs C MOMOLIBIO MHTEerpaja beckoHeuyHO
Manble 1 OECKOHEYHO OONbIINE YUCIOBBIC TOCIeA0BaTeNbHOCTH. [Ipenen uncinoBoil mocneaoBaTenbHOCTH. beckonedno
yObIBatolasg reomerpudeckas mporpeccusi. llonstue npenena ¢yHkuun B Touke. [loHsThe mpenmena (yHKUWMU B
OeckoHeuHOCTH. AcuMIITOTHl rpaduka ¢yHkuuu. HenpepbiBHOCTh QyHKuuu. CBOWCTBa HENPEPBHIBHBIX (DYHKIMH.
Teopema Belieprpacca mns HenpepbiBHBIX GyHKUmiA. duddepenunpyemocts ¢ynkuuu. [IpomsBognas ¢GyHKUUM B
touke. Kacarenpnast k rpaduky ¢yHkoun. ['eomerpudeckuil m ¢Qusnmdeckuii cmbicn mpou3BoAHOW. [IpumeHenue
npou3BoAHOM B ¢usmke. [IponsBoausie snementapubix Gpynkuuid. [Ipasuna nuddepenunpoanus. Bropas nponsBoanas,
e reoMerpuuecKMii W ¢U3MUECKHid cMbICH. TOYKM OJKCTpeMyma (MakcuMymMa M MuHUMyMa). HcciaenoBanue
3JIEMEHTapHBIX PYHKIHMK Ha TOUYKH SKCTpeMyMa, HauOoJblliee 1 HAWMEHbIIIee 3HAYCHUS

¢ moMmoniplo npousBonHod. IlocTpoenne rpadukoB QYyHKIMIA C MOMOIIbIO MPOU3BOAHBIX. [IpuMeHeHHne MpOu3BOAHOM
IpU pelleHWH NPUKIAAHBIX 3aJad Ha MakcUMyM U MHHUMyM. IlepBooOpasnas. Heonpenen€HHblil uHTerpai.
[lepBooOpa3zubie sneMenTapHbix ¢yHkuui. [lnomans xpuBonmuneilHoN Tpamenuu. Popmyna HeiotonHa—Jlelioauna.
OnpenenéHuplii HHTErpai. Beraucienue miomaaei mwiockux Guryp u oObEMOB Tell BpaIlleHUs ¢ TIOMOIIBIO WHTErpaJa.
Huddepennmanbapie ypaBHEHUS IEPBOTO U BTOPOTO HOPSIKA.

Komobunamopuka, eepoamuocms u cmamucmuKa, 102uKa u meopus 2pagoe

[paBuio npousBeneHus B komOuHatopuke. CoenuiHeHus: 6e3 noBropennii. Coderanust U ux cBoiictBa. bunom HeroTona.
CoenuHenuss ¢ TOBTOpeHHMsIMH. BepostHocTh  coObiTHs. CymMMa  BEpOSTHOCTEH  HECOBMECTHBIX — COOBITHH.
[IpotuBomonoxHbele COOBITHS. YCIOBHas BEpOSATHOCTh. HeszaBucumble coObiTusi. [IpowsBeneHune BeposSTHOCTEH
He3aBUCHMBIX coObITHI. Dopmyna bepuymnu. ®opmyna monHoi BepostHocTH. Dopmyna baiieca. BeposiTHocTHOE
MIPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOATHOCTEH.

JuckperHble ciyyaiiHble BENWYMHBI M HX pacnpeneneHus. COBMeCTHbIE pacrpezeneHus. PacrpeneneHue cymMMmbl U
MIPOM3BEIEHNS HE3aBHCHMBIX CIIyYaWHBIX BEMWYHMH. MaTeMaTHYecKOoe OXHIaHWe W JAWCIEpCHsl CIydalHOW BETMYUHBL
Martematryeckoe 0XXHIaHUE U TUCTIEPCHS CYMMBI CITy9aifHbIX BETUYHH.

bunapnaga cinydaiiHag BenuuuMHa, pacnpeneneHue bepHymum. ['eomerpuueckoe pacnpeneneHue. buHomuanbHOE
pacnopeneneHue W ero cBoiicTBa. HenpepbiBHBIE cCiyyaliHble BeNIWYMHBL. [IMOTHOCTH BeposTHOCTH. DyHKIUA
pacupenenenud. PaBHomepHoe pacnpenenenue. HopmanbHoe pacnpenenenue. @ynkums Jlannaca. ITapamerpsr
HOpMaJBHOTO pacmpeneneHus. llpuMepbl ciydallHBIX BETWYHMH, MOJYMHEHHBIX HOPMAJFHOMY 3aKOHY (TIOTPEIIHOCTb
W3MEPEHUN, POCT YeTIOBEKa). 3aKOH OONBIMMX dYHCENl. BBIOOPOYHBIN METON M3MEpPEHHsS BEpOATHOCTEeH. Poib 3akoHa
OONBPIIMX YHCEeN B Hayke, mpupozae u obmectBe. Koppemsuns nByx ciaydaiiubix BennuuH. [loHATHE 0 KO3 dummenrte
KOppEILUN.

Cratuctuueckas runore3a. Ctatuctudeckue kpurepuu. CraTucTiuueckas 3HauuMocTb. [IpoBepka mpocTefinnx runores.
OCHOBHBIE TIOHSITHS TeOpHH TpadoB.

I'EOMETPUA

Hunaundp, kouyc, wap.
[Tonsitue nunuuapa. Inomaaes noBepxHocTy uuinHapa. Ilonstue konyca. Ilnomanas MOBEpXHOCTH KOHYCA. Y CEUEHHBIH
koHyc. Cdepa u map. Ypasaenue chepsl. BlaumHoe pacnonokenue chepsl U miaockoctd. KacarenpHas TIOCKOCTh K
chepe. [Lromans chepsl.

O0bemblI TeJI.
O6bem npsMoyTonbHOTO Napasuienenunena. O0beMsl MPsIMOi TprU3MBI 1 ITHHAPA. O0BeMbl HAKIIOHHOH TPU3MBI,
nupaMuIel ¥ KoHyca. O0beM mapa u wiomaab cgepsl. OObeMBI MapoBOro CerMeHTa, MapoBOro CIIOS U IIapOBOTO
CEeKTOpA.
Bexmopuwt ¢ npocmpancmee
ITonsarne BekTOpa B pocTpaHcTBe. CI0KEHUE U BEIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. KoMmanapHeie
BEKTOPBI.

Memoo Koopounam é npocmpancmee
KoopauHatsl TOUKM M KOOpPAWHATHEI BeKTOpa. CKaJIsIpHOE MPOM3BEICHHE BEKTOPOB. Y paBHEHHE IIIOCKOCTH. JIBIKEHUS.
[IpeoOpazoBanue momoous.

Iloemopenue. Pewienue 3adau.
TpeyroneHuku. YerbipexyronbHUkH. OKpyKHOCTb. MHOrorpanHuky. Tena BpamieHusl.
YMeTs UCHONb30BaTh NPUOOPETEHHbBIE 3HAHUS M YMEHUS B MPAKTHUECKONW AEATENBHOCTH AJIsl PEIICHHs 3aa4 Ha OCHOBE
M3Y4EeHHBIX (hOPMYI ¥ CBOWCTB UTYP.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 10O MATEMATHUKE HA YPOBHE
CPEJTHEI'O OBIIETO OBPA3OBAHMS (ITPO®WUJIBHBINA YPOBEHbD)

B pesynbrare ocBoenus yuammmucs 11 kiacca padoueil mporpamMmel o MaTeMaTHKe OyIyT TOCTUTHYTHI CIICAYIOIIUE
JMYHOCTHBIE Pe3YJIbTATHI:

— chOopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH
HAyK{, TOTOBHOCTh K HAY4YHO-TEXHHUUYECKOMY TBOPYECTBY, BIaJICHHE JOCTOBEPHOH HH(pOpPMalueld O IMeperoBbIX




JOCTHYKEHUSAX M OTKPBITUSX MHPOBOH U OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE
MHUpa U 00IIecTBa;

— KPUTUYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BRICKA3BIBAHUS, OTJIUYATh TUIIOTE3Y OT
¢axra;

— TOTOBHOCTH M CITOCOOHOCTH BECTH JHMAJIOT C IPYTHMMH JIOABMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHUS, HAXOAUTH O0IIIHe
IEJTH U COTPYAHUYATE ISl UX TOCTHKCHUS;

— HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH, JEThbMH MJIQJIICTO BO3PacTa, B3pPOCIBIMH B 00pa3oBaTEIbHOM,
OOIIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIISIOBATEIbCKOM, MPOSKTHON U APYTHUX BHJAX JICATCIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA NPOTSDKCHUM BCEH IKU3HU;
CO3HATEIBHOE OTHOIIEGHHE K HEMPEPhIBHOMY OOpPa30BaHUIO KaK VYCJIOBHIO YCIHCIIHOM NPO(eCCHOHANIBHONH U
0O0IIECTBEHHON IeATeIbHOCTH,

— ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAs 3CTETHKY ObITa, HAYYHOI'0 U TEXHUYECKOI'O TBOPUCCTBA;

— OCO3HaHHBIA BBIOOP Oynymied mnpodeccin W BO3MOXKHOCTECH pean3aliid COOCTBEHHBIX JKU3HCHHBIX ILIAHOB;
OTHOIIIEHHE K TPO(PECCUOHAIBLHOW NEITSILHOCTH KaK BO3MOXKHOCTH YYacTHS B PCIICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAI[MOHAIBHBIX TIPOOJIEM.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

— CaMOCTOSITEIILHO ONPENSNATh IISH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, [0 KOTOPHIM MOXKHO ONPEAEIHTh, UTO IIE/b
JIOCTUTHYTA;

— OIICHMBATh BO3MOJKHBIC IOCIICACTBHSI JOCTHUKEHHUS IIOCTABJICHHON LIEIU B JACATEIIbHOCTH, COOCTBEHHOHN KU3HU U
JKU3HU OKPYXKAIOIIMX JIFOJIeH, OCHOBBIBASCh HA COOOPaKEHUSIX TUKU M MOPAJIH;

— CTaBHUTb U (HOPMYJIUPOBATH COOCTBEHHBIC 33][a41 B 00pa30BATEIILHON JNESITEILHOCTH U JKU3HEHHBIX CUTYAIUX;

— OIIEHMBATh PECYPChI, B TOM YHCIIC BPpeMsl U Pyrue HeMaTepHalibHbIe PECYPChl, HEOOXOUMBIC [T JOCTHKCHUS
IMOCTABJICHHOM 1IEJIH;

— BBIOMpATh NYyTh JOCTMIKCHHUS IIEJIH, IJIAHUPOBATH PEIICHUE ITOCTABJICHHBIX 3a]a4, ONTHMHU3UPYS MaTepualbHBIC U
HeMaTepHalIbHbIC 3aTPAThI;

— OpraHu30BBIBaTh 3P (PEKTHUBHBIN TIOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTUKEHHSI IIOCTABJICHHOM 1IN ;

— CONOCTaBJIATH MOJYYCHHBIN PE3YNIbTAT ACATEILHOCTU C IIOCTABICHHON 3apaHee 1eJIbI0;

— HWCKaTh U HAXOJUTh OOOOIIEHHBIC CIIOCOOBI PENICHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIISITh Pa3BEPHYTHIH
WH(OPMAITMOHHBIN TTOMCK M CTABUTH Ha €r0 OCHOBE HOBBIC (YUCOHBIE U TIO3HABATEIILHBIC) 3aa4H;

— KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh WHPOPMAIMIO C pa3HbIX MO3UIMH, pPacro3HaBaTh U QUKCHPOBATH
MPOTHUBOPEYHS B MHQOPMAIIMOHHBIX HCTOYHUKAX;

— HWCIONB30BaTh pa3iWYHbIC MOJENbHO-CXEMATHYECKHE CPENCTBA JUIS MPEACTaBICHUS CYIIECCTBEHHBIX CBsI3ed U
OTHOIICHUH, a TaK)Ke MPOTUBOPEUNH, BHISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHUKAX;

— HaxXOJUTh U TPUBOJHUTH KPUTHUYECKHE ApTYMEHTHl B OTHOIICHWH JCHCTBHU W CYXJCHHH JPyroro; CHOKOHHO |
pPa3yMHO OTHOCHUTBCSI K KPUTHUYECKHM 3aMEYaHHUSM B OTHOIICHHH COOCTBEHHOTO CYXKJICHHS, PAacCCMaTpUBATh MX Kak
pecypc cCOOCTBEHHOT'O PAa3BHTHS;

— BBIXOJUTH 32 PAMKH y4eOHOTO MpEMETa W OCYIICCTBIISTh IIeCHANPABICHHBIN MOUCK BO3MOXHOCTEH JUIS ITHPOKOTO
MepeHoca CPeJICTB U CIIOCOOO0B JICHCTBYS,

— BBICTpaMBaTh WHAWBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YYHTHIBAasS OTPAHWYEHHS CO CTOPOHBI JAPYTHX
YYACTHUKOB ¥ PECYpPCHBIE OTPaHUICHYS;

— MEHSATh U YIIEPXKUBATh Pa3HBIC MO3HUIINHU B TO3HABATEIHLHON JEATELHOCTH;

— OCYILIECTBISTH JICIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIIBIMHU (KaK BHYTPH 00pa30BaTElbHON
OpraHu3aliy, TaK W 3a e¢ MpeeiaMu), ToA0HpaTh MapTHEPOB JUIsS JCIOBONH KOMMYHUKAIIMH HCXOMS U3 COOOpaKeHUIN
PE3YIbTAaTUBHOCTH B3aUMOJICUCTBHS, & HE INYHBIX CHMIIATHI;

— TIpH OCYIIECTBICHUU TPYIIOBONM pPabOTHl OBITh KaK PYKOBOAWTENEM, TaK W YJICHOM KOMAaHJABI B Pa3HBIX POJIAX
(reHepaTop HeH, KPUTHK, UCTIOTHUTENb, BRICTYAIONINHN, SKCIEPT U T.JI.);

— KOOPIWHHMPOBATH U BBIIONHATH pPAabOTYy B YCIOBUSAX peajbHOr0, BUPTYAIbHOIO ¥  KOMOWHHPOBAHHOI'O
B3aMMOJICHCTBYSI,

— pa3BepHYTO, JIOTHYHO M TOYHO U3JaraTh CBOIO TOYKY 3pPEHHSI C HCIHOJB30BAHHEM aJICKBATHBIX (YCTHBIX |
MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(JIMKTOTCHHBIE CHTYallMd M TPEIOTBpAIaTh KOHQIMKTHI JO MX aKTHBHOW (a3bl, BHICTPAUBATH
JIETIOBYIO U 00pa30BaTENbHYH KOMMYHHUKAIIMIO, U30erasi TMYHOCTHBIX OLEHOUHBIX CYXKICHUH.

IMpu peanuzanuu pabouei MPOrpaMMbl IO MATEMATHKE TAK)KE CO3JAFOTCS YCIIOBHS, 00ECIIEUNBAIOIIHE BO3MOXKHOCTh
(dbopmupoBaHus QYHKIIMOHATIBHONW TPAMOTHOCTH 00YYAIOIIUXCS KaK CIOCOOHOCTH pellaTh yueOHbIC 3a1a4u U

KHU3HEHHBIC TPOOJIEMHBIC CUTYAIMK HA OCHOBE C(HOPMHUPOBAHHBIX MIPEAMETHBIX, METANPEIMETHBIX ¥ YHUBEPCATBHBIX
CMOCOOOB JIEITEIBHOCTH: YHUTATENIbCKas rpaMoTHOCTh (UI'), MaTematndeckas rpamotHocTh (MI'), huHaHCcOBas
rpamotHOCTh (DuHI"), kpeatnBHOE MBIUIeHNE (KM), T100anbHBIE KOMITeTeHIHH (['K)

H[)e[[MeTHbIe Ppe3yJabTaTbl OCBOCHUA KypCa MaTEMAaTUKH Ha er'IY6J'IéHHOM YPOBHE OPHUCHTUPOBAHLI ITPEUMYIICCTBECHHO
Ha IMOATOTOBKY K IMOCICAYIOLIIEMY HpO(i)eCCI/IOHaIIBHOMy O6pa3OBaHI/IIO. I[.TISI YCICHIIHOTO IMMPOAOJIKCHU A O6pa3OBaHI/I$I 10
CIICHHUAJIBHOCTAM, CBA3AHHBIM C IMPUKIAAHBIM HCIIOJIB30BAHUECM MAaTECMATUKU (1-ﬁ YPOBCHBb INIAHUPYEMBIX peByHLTaTOB),

4



BBIIYCKHUK HAYYHMTCH, a8 TaKKe MOJYYUT BO3MOKHOCTH HAYUMTHCSl Ui OOECIIEUEHUS BO3MOXKHOCTH YCIIEHIHOTO
Mpono/DKeHHsT 00pa3oBaHMsl MO CIIEHHAIbHOCTSAM, CBS3aHHBIM C OCYLIECTBICHHEM HAayYHOW M HCCIEN0BATEILCKON
JEATEIBHOCTH B 00JIACTH MAaTEMATUKH U CMEKHBIX HayK (2-i ypOBEHb IUIAHUPYEMBIX PE3yJIbTaTOB, BBIICICHO KYPCUBOM):
DJIeMeHTBI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTHKH

— CB00OOIHO OmepHpoBaTh MOHATHUSMHU: KOHEYHOE MHOXKECTBO, 3JEMEHT MHOXKECTBA, IepeceucHHue, OObeNuHEHHE U
Pa3HOCTh MHOYKECTB, YHCIIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSIMOi, OTPE30K, HHTEPBAJI, MOTyWHTEPBaJ, IPOMEKYTOK
C BBIKOJIOTOHM TOUKOM, rpaduuecKoe MpeacTaBIcHue MHOKECTB Ha KOOPAMHATHON TIOCKOCTH;

— 3aJaBaTh MHOXXECTBA MEPEUUCICHUEM U XapaKTEePUCTHUECKIM CBOHCTBOM;

— OIlepUpoOBaTh MOHATHIMHU: YTBEP)KACHUE, OTPULIAHHE YTBEPKICHUS, UCTHHHBIC U JIOXKHBIC yTBEPXKACHH, TPUUNHA,
CIIE/ICTBHE, YACTHBIN CIy4aii 00IIEero YTBEpKICHHS, KOHTPIPUMED;

— TPOBEPSITh NPUHAIICKHOCTD SJIECMEHTa MHOXKECTBY;

— HaXOIUTh MepeceueHne u 00beJHHEHIE MHOXKECTB, B TOM YHCJIE MPEICTaBICHHBIX TpaQUUYecKy Ha YHCIOBOM MPSMON
1 Ha KOOPJAMHATHOMU INIOCKOCTH;

— TPOBOAUTH JIOKA3aTEIbHBIC PACCYKACHUS I 00OCHOBAHUS UCTUHHOCTH yTBEPIKICHHIA;

— Onepuposamv NOHAMUEM ONpedeneHUs, OCHOBHbIMU BUOAMU OnpedeneHUl, OCHOBHBIMU BUOAMU MeOpeM;

—  NOHUMamb CYMb KOCBEHHO20 OOKA3AMENbCMEA;

— Onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECBA,

—  NPUMEHAMb Memo0 MAMEMAMUYEcKol UHOYKYUU O NPOBEOCHUS. PACCYHCOCHUN U OOKA3AMENbCME U NPU PeuleHuu
3a0au.

B noscednesnoii orcuznu u npu uzyuenuu opyaux npeomemos:

— HCIIOJIb30BATh YMCIIOBBIE MHOXKECTBA HA KOOPAWHATHOM MPSIMON U HA KOOPIUHATHON TNIOCKOCTH JUIS ONTUCAHUS
peabHBIX TIPOIIECCOB U SIBIICHHIA;

— TIPOBOJAUTH JIOKA3aTENbHBIC PACCYKJCHUSI B CUTYAIUSAX TOBCETHEBHOM KHU3HH, IIPU PEIICHUH 3aJlad U3 JIPYTrUuxX
MPEMETOB;

B noscednesnotl srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNONIb308AMb MEOPEMUKO-MHONCECHBEHHBL A3bIK U A3bIK JOSUKU O ONUCAHUS PEdTIbHbIX NPOYECCO8 U ABIeHUl, NpU
peutenu 3a0ay Opy2ux yY4eOHblx NPeoMemos.

Yncaa u BbIpaKeHUA

— CB000HO OmepupPOBaTh MOHATHSAMH: HATypAIbHOE YHMCIIO, MHOYKECTBO HATYPAIBHBIX YHCEN, I[EJI0€ YHCII0, MHOXKECTBO
LIENbIX dYHuCcell, OOBIKHOBEHHAs NOpo0b, NecATHYHAs Jpo0b, CMEIIaHHOE YHCIIO, PAaIMOHAIBHOE YHCIO, MHOXXECTBO
palOHAIBHBIX YHCEN, WPPAIMOHATBHOE YHCIO, [EHCTBUTENBHOE YHCIO, MHOXXECTBO JEHCTBUTENBHBIX HHCE,
reoMeTpuvecKasi HHTEPIpETalrs HaTypaTbHBIX, [ENbIX, PAlMOHATIBHBIX, JEHCTBUTENBHBIX YHCEIT,;

— TIOHUMATH ¥ OOBSICHITH Pa3HUILY MEXTY ITO3UIIMNOHHON ¥ HEMTO3UIIMOHHON CHCTEMaMH 3aITUCH YHCE;

— TIePEeBOAMTH YHCIIA M3 OMHOW CHCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHS) B APYTYIO;

— JIOKa3bpIBaTh ¥ WCIONH30BATH MPU3HAKH JEIAMOCTH CYMMBI W TIPOM3BEICHHUS TpPU BBHIIOJHEHWH BBIYUCICHHNA U
pelIeHuy 3a1aq;

— BBITIOJHATH OKPYTIICHIE PAlMOHATFHBIX U HPPALNMOHATHHBIX YHCEN C 33JJaHHON TOYHOCTHIO;

— CpaBHHUBATh JEWCTBUTENBHBIE YHCIA PA3HBIME CITOCOOaAMU;

— VOOpSIOYMBATH YHCTA, 3aldCaHHBIE B BHAE OOBIKHOBEHHOM W JECATUYHON NpoOW, dKCla, 3alHdCaHHBIE C
HCIIONB30BaHNEM apH(PMETHIECKOTO KBaJPATHOTO KOPHS;

— #axoguth HOJl 1 HOK pa3ubiMu cIToco0amMu M HCIIOIB30BaTh UX MIPH PEIICHUH 3a1ad;

— BBITIONHATH BBIYHCIICHUS U MPE00pa30BaHUs BRIPAXKEHUH, COEPIKAIINX JCHCTBUTENBHBIE YUCIA, B TOM YHCIIe KOPHU
HaTypaJIbHbIX CTEIECHEH;

— BBITIONHATH CTaHJAPTHBIC TOXKIECTBEHHBIC NPE0Opa30BaHUS TPUTOHOMETPUUYECKHX, CTEIEHHBIX, MPPAIIMOHAIBHBIX
BBIPAXKCHUM.

—  €80000HO ONEPUPOBAND YUCTOBLIMU MHONCECMBAMU NPU peUleHUU 3a0al,

— NOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACUIUPEHUS YUCTOBbIX MHOMCECB;

— 81a0emb OCHOBHbIMU HOHAMUAMU MeOPUU OeTUMOCMU NPU PEUeHUU CMAHOAPMHbIX 3a0aY,

—  umemsb 6a308ble NPeOCMABNIeHUs O MHONCECTNBE KOMHIIEKCHbIX YUCe,

—  €80000HO BbINOIHAMb MOAHCOECMBEHHBIE NPEOOPAZ0BAHUS MPULOHOMEMPUYECKUX GbIDANCEHULL,

— 81adems opmynou bunoma Heromona;

—  NpUMEHAMb HPU peuieHuy 3a0ay meopemy o aunetinom npeocmasienuu HO/;

— npumeHams npu peuwienuu 3a0a4 Kumaticxkyro meopemy 06 ocmamax;

— npumeHams npu peuteruu 3a0a4 Manyro meopemy @epma;

—  yMemb GbINOIHAMb 3ANUCL YUCLA 8 NOZUYUOHHOU CUCEMe CHUCTIeHUS,

—  NPUMEHAMb NPU PeUleHul 3a0ay meopemuKo-4uciosbie QYHKYUU: YUcio u cymma oeiumenei, gyukyuio Diliepa;

—  HNpUMEeHAMb NPU peuieHuU 3a0a4 yentvle 0poou,;

— HpUMEHAmMb NpU  peuwleHuu 3a0ay npocmeluiue @GYHKYuU KOMNJIEKCHOU NePeMeHHOU KAk 2eoMempuiecKue
npeobpazosanusl.

B nosecednesnoil sicusnu u npu uzyuenuu Opyeux npeomenos:




— BBINIOJHATh W OOBSACHATH CPaBHEHHE PE3YJIBTATOB BHIYUCIICHUM TPU PEHICHUM MPAKTUYCCKUX 3a7ad, B TOM YHCIC
MPUOIKEHHBIX BBIYMCIICHHI, UCTIONB3Ys Pa3HbIC CIIOCOOBI CPaBHEHHIA,

— 3alMCHIBATh, CPABHUBATH, OKPYTJISATh YACIOBEIC JAHHBIC PEAJbHBIX BEIHUYMH C UCIIOIE30BAHUEM Pa3HBIX CHCTEM
WM3MEPCHUS,

— COCTaBIISTh U OIICHUBATH Pa3HBIMU CIIOCOOAMH YHCJIOBBIC BHIPAXKCHUS MIPU PEIICHUU MPAKTUYCCKUX 3aJa4 U 3a7a4 U3
JIPYTUX YI€OHBIX TPEAMETOB.

YpaBHeHMs U HEPABEHCTBA

— CB00OOIHO oOmepuUpoOBaTh TOHATUSMHU: YPaBHCHHUE, HEPABEHCTBO, DPABHOCHJIBHBIC YypaBHEHHS M HEPaBCHCTRA,
ypaBHEHHE, SIBJISAIONICECS CICICTBUEM JPYTOro YpaBHEHHs, YPaBHCHUS, PAaBHOCHUJIbHBIC Ha MHOXXECTBE, PABHOCHIIBHBIC
npeoOpa3oBaHusl YpaBHCHUMH;

— BJIQJICTh METOJIAMHU PEUICHHs] TPUTOHOMETPUYECKMX YpaBHEHUH, HEPAaBEHCTB, YMETh BBIOMPATh METOJI PEIICHUS U
00OCHOBBIBAThH CBOH BBIOOD;

— CBOOOJIHO HMCIIOJIb30BATh TOXK/IECTBEHHBIC IPeOOpa30BaHus IIPH PEIICHUN TPUTOHOMETPUUYCCKUX YPABHECHUM;

—  80000HO onpedensimb MUn U 6b1OUPAMb Memoo0 PEUleHUs: MPUSOHOMEMPULECKUX VPAGHEHUI,

—  pewams 0CHO8Hble MUNbl YPAGHEHUI U HEPABCHCING C NAPAMEMPAMIU,

B noscednesnoii soicusnu u npu uzy4eHuu Opyeux npeomemos.

— COCTaBJIATh M pelllaTh YPaBHEHUS, HEPABCHCTBA, MX CHCTEMBI IIPU PEIICHUH 3a]1a4 IPYTUX y4EOHBIX MPEIMETOB;

— BBINIOJIHATH OLICHKY MPAaBJIONOI00Ms PE3yJIbTATOB, MOJYyYaeMbIX IIPU PEIICHUH PAa3IMYHbIX YPAaBHEHUH, HEPABEHCTB U
HX CHCTEM IPH PEIICHUH 3aJa4 APYTrUuX yUeOHBIX MPEIMETOB;

— COCTaBJIATh YPaBHEHHUE, HEPABEHCTBO WJIM MX CUCTEMY, OIMMCHIBAIOIIUE PEAIbHYIO CUTYAIUIO WU MTPUKIIAHYIO
3a/1a4y, MHTEPIIPETUPOBATH MOJYYCHHBIE PE3Yy/IbTaThI;

—  HCIOJIB30BaTh MPOrPaMMHBIC CPEICTBA IIPU PEIICHUH OTACIbHBIX KJIACCOB YpaBHEHUH U HEPABEHCTB.

DYyHKUNHU

— Bruagers NOHATHUSMHU: 3aBHCHMOCTb BEIWYUH, (QPYHKIIMSA, apryMEHT U 3HadYeHHWE (PYHKIIMH, 00JACTh ONPEIACIICHUS U
MHOKECTBO 3HA4YeHUH (yHKIMH, Trpaduk 3aBUCUMOCTH, rpaduk GYHKIMHA, HYIA (QYHKIHA, [OPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAacTaHUE HA YKMCIOBOM IMPOMEXKYTKE, yObIBaHME Ha YHMCIOBOM IMPOMEXKYTKE, HauOOJIbIIEe U
HauMeEHbIlIee 3HAYCHHE (PYHKIIMM HA YHCIOBOM MPOMEXKYTKE, Mepuoandeckas (yHKIMS, [MEPHOJ, YeTHAs M HedeTHas
(YHKIMH; YMETh IPUMEHAThH 3TH MTOHATHUS IIPU PEILICHUH 3a/1aY;

— BIIAJCTh MOHATHSAMM TPHUTOHOMETPHUYECKHE (YHKIMH; CTPOUTh HMX TIpaduKM W yMETh NPUMEHITH CBOKMCTBA
TPUTOHOMETPUUICCKUX (QYHKIIMH [IPH PEIICHUH 3a7ady;

— BJIaJCTh MIOHATHEM OOpaTHas PYHKIIKS, IPUMEHITH 3TO IOHATHE TP PELICHUH 3a/1a4;

— MPHUMEHATD IIPU PEIICHUH 3a]a4 CBONCTBA (PYHKIIUI: YETHOCTD, IEPUOIUIHOCTD, OTPAHHYECHHOCTD;

— MPHUMEHSATD IIPU PEIICHUH 3aa4 MPeoOpa3oBaHus rpadrKoB PyHKIIUI;

— BIIAJCTh HOHATHSIMH YHCIIOBAs [TOCIEIOBATEIbHOCTD, apu(MMETHUECKAs H TeOMETPHUYECKast POrPECCHs;

— TPUMEHSTH IPU PEIICHUH 337129 CBOMCTBA M MTPU3HAKH apU(DMETHICCKON H TE€OMETPHUICCKON IIPOTPECCHiA;

—  enademb NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHSIMb NPU peuleHuu 3a0a4;

—  NpUMeHAmb Memoobl peuteHus nPocmeiuux OUpHepeHyUarbHbIX YyPagHeHUll nepao2o U 6Mopo2o NOPAOKos

B nosceonesrou srcuszHu U npu uzyyeHuu Opy2ux y4eOHblx npeomemos.

oIpeneNnaTh mo rpadukKaM U HMCIIOIB30BATh JJIS PEIICHHS NPUKIAJHBIX 3a7ad CBOMCTBA pPealibHBIX IPOLIECCOB U
3aBHCHUMOCTEl (HanOONbIINe W HAMMCHBINME 3HAUCHUS, TIPOMEKYTKU BO3pacTaHUs M yObIBaHUS (QYHKIIUU, TIPOMEKYTKU
3HAKOMOCTOSIHCTBA, ACUMITTOTHI, TOUKH Mepernoda, mepuo 1 T.11.);

— HMHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYAIUY;

— OmpeAessiTh Mo TpadukaM MPOCTEHIINE XaPAaKTEPUCTUKU TMEPHOANYCCKUX MPOIIECCOB B OHOIOTHH, SKOHOMUKE,
MY3bIKE, PaJUOCBA3U U JIp. (AMIUIATY/A, IEPUOJ U T.11.).

Jj1eMeHTHI MATEMATHYECKOr0 aHAJIH3A

— Braners moHsTHEM OSCKOHEYHO YOBIBAIOIIAS MEOMETPHUECKAs MPOrPECCUs M YMETh MPUMEHSATh €ro MPU PElIeHUH
3a1a4;

— TPUMEHSTH JUTS PEIICHUS 3a/1a4 TEOPHIO MPE/ICIIOB;

— BJAJETh MOHATHUSAMH OECKOHEYHO OOJbIMe U OECKOHEYHO MAaJble YHMCIOBBIC MOCICIOBATEILHOCTH U YMETh
CPaBHHUBATh OECKOHEYHO OOJBINE U OECKOHEYHO MaJIbIe TIOCIICA0BATEIbHOCTH;

— BJAJETh TOHITUSAMU: TPOU3BOHAS (PYHKIIUH B TOUKE, IIPOU3BOIHAS (PYHKIIUH;

— BBIYUCIIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIUN U MX KOMOWHAIIHA;

— HccnenoBath (QYHKIMM HA MOHOTOHHOCTD U OKCTPEMYMEI;

— CTPOUTH rpaMiKu ¥ IPUMEHSATH K PEIISHUIO 33124, B TOM YHCIIE C ITApaMETPOM;

— BIIQJICTh NMOHATHEM KacaTelbHas K rpaduky QyHKIUY U yMETh TPUMEHSTh €ro IPY PEICHUH 3a/1a4;

— 80000HO 81a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMULECK020 AHAIU3A 0TS 8bIMUCTEHUSL NPOU3BOOHBIX (DYHKYUU
OOHOU nepemeHHOU;

—  80000HO NPUMEHAMb ANNAPA MAMEMATNUYECKO20 aHANU3A 0TI UCCIe008AHUsL PYHKYUL U NOCMPOEHUS 2PauKos, 8
MOM YUCAEe UCCTLe008AHUS HA GbINYKIOCb,




— Onepuposamsv 8 CMaHOAPMHBIX CUMYAYUX NPOUIBOOHBIMU GbICULUX NOPAOKO8;

—  YMemb NPUMEHAMb NPU peuieHul 3a0ay C0UCMBEAa HeNnPepblBHbIX QYHKYUL,

— YMemb NPUMeHams Npu peuenuuy 3a0ay meopemvl Beliepumpacca,

— YMemb GbINOIHAMb NPUOIUINCEHHBLE GLIYUCTCHUS,

—  YyMemb NPUMEHAMb NPUTLONHCEHUE NPOUZBOOHOU K PEULEHUIO 3A0aY eCMeCmBEO3HAHUS,

— enademv NOHAMUAMU 6MOPAs NPOU3BOOHAS, GbINYKIOCb 2pauKa (YHKYUU U ymemsv UcCiedo8amsv QYHKYUIO Ha
8bINYKIOCMb

B noscedunegnoil scusnu u npu uzyueHuu opyeux yueOHvlx npeomemos:

— pelaTth NPUKIAJHbIC 33la4d U3 OUOJIOTHH, PU3UKU, XUMUHU, SKOHOMUKUA U JIPYTHX MPEAMETOB, CBSA3aHHBIC C
HCCIIEIOBAaHUEM XapaKTEPUCTUK MPOLIECCOB;

— HHTEPIPETUPOBATH MOIYUCHHBIE PE3YIIBTATHI.

CraTHCcTHKA M TeOpHUs BEPOSITHOCTEMH, JIOTHKA 1 KOMOMHATOpPUKA

— BJIaJICTh OCHOBHBIMH TIOHATUSIMH KOMOWHATOPUKU M YMETh UX IPUMEHSATH IIPH PEILICHUU 33134,

— WMeTh NpeJicTaBIeHne 00 OCHOBaX TEOPHH BEPOSITHOCTEH;

— 61ademb OCHOBHbIMU NOHAMUAMU Meopuu epagoe (epag, sepuiuna, pedpo, cmeneHv GepuiuHbvl, Nyms 8 epage) u
yMemb NPUMEHAMb UX NPU PeuieHUY 3a0ay;

—  umemb npedcmasienue 0 0epesvbsax U ymems npuUMeHams npu peueHuu 3a0ay;

—  e1ademv NOHAMUEM CEAZHOCMb U YMemb NPUMEHAMb KOMIOHEHMbl CESI3HOCTHU NPU PeuleHUU 3a0ad;

—  yMemb 0CyuleCmeaisims nymu no pebpam, 00xoovi pebep u eepuiun epaga;

—  umemsv npedcmasienue 00 UIEPOGOM U 2AMUTLIMOHOBOM NYMU, UMEMb Npedcmasienue 0 mpyoHOCmu 3a0adu
HAXO0JHCOEHUSL 2aMUTIbINOHO8A NYMU,

— 81a0emb NOHAMUAMU KOHEUHbIE U CUEMHble MHONCECEA U YMeMb UX NPUMEHAMb NPU pelleHUU 340ay;

—  yMemb NPUMEHAMb MeMmo0 MAMeMamuieckol UHOYKYUU,

—  yMemb NPUMEHAMb NPUHYUN JJupuxie npu peuieHuu 3a0ay.

B noscednesnotl sicuznu u npu uzyueHuy 0pyeux npeomemos:

— BBIYMCIIATH WK OLICHUBATh BEPOSITHOCTU COOBITHUI B PeaibHOM JKU3HU;

— BBIOUPATH METOJIBI MOJXOISIIEr0 MPEACTABICHUS U 00pa0OTKH JJAHHBIX.

Texcmoeguvie 3a0auu

— Pemath pasHble 3aJja41 MOBBIILIEHHON TPYIHOCTH;

— aHaJM3UpPOBaTh YCIOBHE 33/a4H, BRIOMPATh ONTHMAJIBHBIN METOM pelIeHUs 3aJa4d, pacCMaTpHBasi paziIndHbIC
METOIBI;

— CTPOHUTH MOJIENH pelIeHHs 3a7a49u, IPOBOIUTH JOKa3aTebHBIE PACCYKACHHUS MIPH PEIICHNHN 3aa49H;

— pemaTs 3a7a4M, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH yCIOBHIA, BRIOOPA ONTUMAIFHOTO PE3yIbTaTa;

— aHaJIM3UpPOBATh M MHTEPIIPETUPOBATH IONYYEHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3aJadl, BRIOMPATh PEIIeHUS, HE
MIPOTHUBOpEYaIIie KOHTEKCTY;

— TIePEeBOAMTH MPH PEIISHUH 331a4H WH(OPMAITIIO U3 OAHON (OPMBI 3aMKCH B APYTYIO, UCTIONB3YS IIPH HEOOXOAMMOCTH
CXEMBI, TaOJINIIBI, TPaduKH, THATPAMMEL.

B noscednesnoti sicusnu u npu uzyienuu Opyeux npeomemos:

- pemaTh IpakTU9YecKre 3aa9 U 3a/1a9d U3 IPYTUX IPEeIMETOB

I'eomerpus

— BJIaJIETh TEOMETPUICCKAMH TTOHATHSMU TP PEIISHUH 33124 U IPOBEJCHUH MAaTEMAaTHUECKUX PACCYKIACHUN;

— CaMOCTOSTENHFHO (POPMYIHPOBATH OMPENEICHNS TeOMETPHUECKUX (PUTYp, BHIIBUTATH THIIOTE3BI O HOBBIX CBOWCTBaxX M
MpU3HAKaX TeOMETPUYecKnX (UTYp W OOOCHOBBIBATH WJIM OIPOBEPraTh WX, 0000IIATh WM KOHKPETH3UPOBATH
pe3ynabTaThl HA HOBBIE KJIACCH (UTYp, MPOBOIUTH B HECIOXKHBIX CIyYasX KIacCH(QHUKAIMID (UTYp MO pa3TuIHBIM
OCHOBaHUSIM;

—HCCIEeI0BaTh YEPTEeXH, BKIOYas KOMOWMHAIwu (UTYyp, W3BIEKaTh, WHTEPIPETHPOBATH W MPeoOpa30OBHIBATH
MH(OPMAITHIO, IPENICTABICHHYO Ha YePTEKaX;

— pemaTh 33124l TEOMETPHUYECKOTO COJIEpKaHMs, B TOM YHCIIE B CUTYaIlUsIX, KOTJ[a aJrOPUTM PEIlIeHHus He CIeAyeT SIBHO
W3 YCJIOBUS, BBIOTHATh HEOOXOMUMBIE JIJIsl PELICHHSI 33]]a91 JIOTIOIHUTENLHBIE IIOCTPOEHUS, UCCIIEI0BATh BO3MOXKHOCTh
MIpUMEHEHHS TeopeM U (HopMyJ IS pelIeHus 3a/1ay;

—yMeTh (hOpMYITUPOBATh U JJOKA3bIBATH T€OMETPUIECKIE YTBEPIKICHUS;

— BJIAJIETh TIOHATUSMU CTEPEOMETPUH: TIPU3MA, NTApAJUIETIENUIIE A, TUPaMUIA, TETPadIP;

— MMETh TPE/ICTaBICHUS 00 aKCHOMaX CTEPEOMETPHH U CIEJCTBUAX U3 HUX U YMETh IPUMEHSTh UX MPH PEIICHUH 33134,
—YMETb CTPOHUTH CEUYECHUSI MHOTOTPAaHHUKOB C UCTIONIH30BAHUEM PA3JIMYHBIX METOIOB, B TOM YHCIIC METOJIA CIIE/OB;
—HMMETh TPEJCTABICHUE O CKPEIUBAIONINXCS MPSMBIX B MPOCTPAHCTBE M YMETh HAXOJWTh YIOJ U PACCTOSIHHE MEXIY
HUMU;

— IPUMEHSTH TEOPEMBI O MMapaJUIIbHOCTH NMPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE MPU PEIICHUH 3a]1aY;

— YMETh IPUMEHSATH TapajlieIbHOE IPOSKTHPOBAHUE JIJIsl U300pakeHus Guryp;

— YMETh IPUMEHSATh TEPIEHIUKYIISIPHOCTH PSIMOM ¥ TUIOCKOCTH IIPH PEIICHUH 33]1a9;




— BJIAJICTh TIOHATHUSMHU OPTOTOHAJIEHOTO MTPOSKTUPOBAHMSL, HAKIIOHHBIX U UX MPOCKIIHA, YMETh PUMEHSITH TEOPEMY O TPEX
MEPIICHANKYIIApax pU PEIICHUHN 3a]1aY;

— BJIAJICTh TIOHATUSMU PACCTOSHUS MEKY (QUTypamMH B IPOCTPAHCTBE, OOIIEro MePIEHIUKYIISApa ABYX CKPEIIMBAIOIIAXCS
MPSAMBIX U YMETh IPUMEHSATh UX PU PEIICHUU 33]1aY;

— BJIAJICTh TIOHSATUEM YTJIa MEXAY MPSIMOU U TNIOCKOCTHIO U YMETh MPUMEHSTH €T0 MPH PEIICHUH 3a/1a4;

—BJIAJICTh TIOHATUSIMHU JBYTPAHHOTO YIJia, YIia MEXKAY IUIOCKOCTSAMH, MEPICHIUKYISPHBIX IUIOCKOCTEH U yMETh
MPUMEHSATh UX TIPH PEIICHUH 3a7ay;

— BJIAJICTh TIOHATHUSAMU MIPU3MBI, TIApaJIICIICIUICa ¥ IPUMEHITH CBOMCTBA MapaJljiesieuIie/a MPH PEIICHUH 3a1a4;

— BJIAJICTh TIOHSATUEM MPSMOYTOJILHOIO MaPaJUICIICIIUIICAa U IPUMEHSTh €ro P PEIICHUH 3a1a4;

—BJIAJICTh MOHSITUSAMH MUPAMUIBI, BUJIOB NMUPAMHUJ, SJIEMEHTOB MPABHWJIBHOW MUPAMHIbLI U YMETh MPUMEHATh WX MPH
pEIICHUY 3a]1a4;

—umems npedcmasiienue 0 meopeme Jiiepa, NPaBUITBHBIX MHOTOIPaHHUKAX;

— BJIAJICTh TIOHSATUEM IIJIOIIAU TTOBEPXHOCTEH MHOTOI'PAHHUKOB U YMETh IPUMEHSATH €r0 MPH PEIICHUH 3a/1a4;

—HMMETh NPEACTaBJICHHUE O MOJ00MU B MPOCTPAHCTBE U YMETh pEIIaTh 33Jla4d Ha OTHOIICHUE IUIOINAJCH MMOBEPXHOCTEH
MOJJOOHBIX QUTYP;

— umemsb npedcmasieHue 00 aKCUOMAMUYecKom memooe,

— 81a0emb NOHAMUEM 2COMEMPUUECKUX MECT MOYEK 8 NPOCPAHCIEE U YMEMb NPUMEHAMb €20 O/l PeUleHUsl 3a0ay,

— yMemb npuMeHamy 0/ peweHuss 3a0ay C8OUCMEa NIOCKUX U 08YSPAHHBIX Yel08 MPEXSPAHHO20 Yald, meopembl
KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Veld,

— 61a0emb NOHsIMUEM NEPREHOUKYISIPHO20 CEeYeHUsl NPUSMbL U YMEemb NPUMEHSMb €20 NPU peuenul 3a0ay,

— umemb npedcmaegierue 0 080UCMEEHHOCHU NPABUTLHBIX MHO20ZPAHHUKOS,

—61a0emb NOHAMUAMU YEHMPATLHO20 NPOESKMUPOBAHUS U NAPATIEIbHO20 NPOCKMUPOSAHUS U NPUMEHSIMb UX NPU
NOCMPOEHUU CeUeHUL MHO20ZPAHHUKOS MemOoOOM NPOEKYUlL,

— umMems npPeocmasieHue 0 pa3eépmre MHO20SPAHHUKA U KDAMYAUeM Nymu Ha NOBEPXHOCIU MHO20SPAHHUKA,

— umems npeocmasienue 0 MmpexePaHHoOM U MHO2OSPAHHOM Vele U NPUMEHIMb CEOUCMBA NIOCKUX Y208 MHO20SPAHHO20
Vena npu peulenuu 3a0ay;

B noscednesnoii ocuznu u npu uzyuenuu Opyeux npeomemos:

— COCMasnsmy ¢ UCHOIb30BAHUEM CBOUCHE 2COMEMPUYECKUX (puayp mamemamuyeckue Mooenu O0s PeueHus 3a0ay
NPAKMUYECK020 XapaKxmepa u 3a0ay u3 CMENCHbIX OUCYUNIUH, UCCTe008AMb NOTYUEHHbIe MOOeU U UHIMEePNPEMUPO8amy
pe3yIbman.

HcTopus u MeTOABI MATEMATHKHU

— Hwmers npencraBieHre 0 BKIIAJE BHIAIONIMXCS. MATEMATHKOB B pa3BUTHE HAYKH;

— TIOHUMATb POJIb MaTEMaTUKH B pa3BuTHH Poccuu;

— HCIIONIb30BaTh OCHOBHBIE METO/IbI JOKA3aTeNLCTBA, TIPOBOIUTH JOKA3aTENLCTBO U BBIITOIHSTH OMPOBEPKCHHE;

— TIPUMEHSATH OCHOBHBIC METOJIbI PEIICHUST MATEMaTHICCKIX 3a/1a4;

— Ha OCHOBE MaTEeMAaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BATh KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO
MUpa ¥ IPOU3BEICHUN UCKYCCTBA;

— TPUMEHSATH MPOCTEHIIHE TIPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI TP PEIICHUH
MaTeMaTHUYECKHX 33134,

— TIOJB30BAThCS MPUKIAIHBIMU MTPOrpaMMaMU U IIPOrpaMMaMH CHMBOJIBHBIX BBIYMCIICHHN JUTS UCCIISIOBAHUS
MaTeMaTHYECKUX O0OBEKTOB;

—  NpUMEHAMb MAMeMAMUYecKue 3HAHUsL K UCCIe008aHUI0 OKPYICAIOUIe20 MUpa (Mo0eiuposanue Quzuieckux
npoyeccos, 3a0a4 3KOHOMUKLU).

MeTtoabl MaTEMATHKHA

— Hcnonp30BaTh OCHOBHBIC METOIBI IOKA3aTENbCTBA, TPOBOIUTH JIOKA3aTELCTBO U BBHITIONHATH OMPOBEPIKEHUE;

— TPUMEHSATH OCHOBHBIC METOJIBI PEIICHUS MATEMATHUECKUX 33]1a4;

— Ha OCHOBE MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC XaPAKTEPU30BATh KPACOTY H COBEPIICHCTBO OKPYKAFOIIETO
MUpA 1 POU3BEICHHUI HCKYCCTBA;

— TPUMEHSATh MPOCTEHIIINE MPOrpaMMHBIC CPEACTBA M JICKTPOHHO-KOMMYHUKAIMOHHBIC CHCTEMbI TIPU PEIICHUH
MaTeMaTHYECKUX 3a]1a4;

— TIOJIB30BAThCS MPUKJIAIHBIMUA IPOrPAMMaMH M MPOrPaMMaMK CHMBOJIbHBIX BBIYUCICHUN JIJIsl HCCIICTOBAHHUS
MaTeMaTHYECKUX 00BEKTOR;

—  NpUMEHAMb MAMEeMAMUYEeCcKUe 3HAHUSL K UCCLe008aHUI0 OKPYNCAIOWe20 MUpa (MOOeruposanue pusuieckux
npoyeccos, 3a0a4u 3KOHOMUKU).

TEMATHYECKOE IINTAHUPOBAHUE

Pabouas mnporpamma mo ydeOHOMYy mpeamery «MartemaTnka» pa3padoraHa ¢ y4éTom padoueil NporpamMmsl
BOCIIUTAHMA, YTO OTPa’KEHO B JIMYHOCTHBIX IUIAHHPYEMbIX pe3yJbTaTax H o0ecnedynBaeT peaIM3aLUI0
WHBapHAHTHBIX MoayJeil (UM) nporpammsl «YpodHas JeTeJbHOCTb» H «OCHOBHBIE IIKOJBHBIE IeJIay.
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AJITEBPA U HAYAJIA MATEMATHNYECKOI'O AHAJIM3A UM «Ypounas
1 BBoanoe noBTOpeHue Kypca 8 1 AESITEIbHOCTB.
matematuku 10 kiacca -
2 Tpuronomerpudeckre GyHKIMHA https://resh.edu.ru/subject/ PHUBJICTICHIC BHIMATIA
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M MHCHHUA, BI)Ipa60TKI/I CBOCI'O
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M HN3y4aC€MbIM C06I)ITI/I$IM,
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51/1 1/ HIKOJIbHbIC 1eJ1a.
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3 BekTopsl B TIpOCTpAaHCTBE 6 https://resh.edu.ru/subject/ | mureparypbie u T. 11.)
17/11/ MEPOPHUSTHS, CBA3AHHBIE C
4 Mero KOOpAMHAT B IIPOCTPAHCTBE 15 1 https://resh.edu.ru/subject/ | obmepoccuiickumu,
17/11/ PErHOHAIBHBIMU
PENETULMOHHBIN DK3AMEH 3 3 https://resh.edu.ru/subject/ | TPasAHNKAMH, NaMATHEIMA
Nel (IpoMexyTOYHBINH KOHTPOIIb) 17/11/ JlaTaMu, B KOTOPBIX
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. 3 3
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