MYHUINHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne66» r.bPSAHCKA

AHHOTanus K padoyeii mporpamme
yueoHoro npeamera «MaremaTtuka» 1is 11 kiaacca

PaGouas mporpamma ydeOHOTO Tpeamera «MareMaTHKay 00s3aTeNbHON MpeaMeTHOW obmacTu «MareMaTuka u
nH(pOpMaTHKa» SBIISETCS YaCTHI0 OCHOBHOM 0OOpa3oBaTEIBHONM NpOTpaMMBI cpemaHero ooOmiero oOpazomanus (OOII
COO) MBOY COIII Ne66 r.bpsucka, paspaboraHa B cooTBeTcTBHHM ¢ myHKToM 18.2.2. ®T'OC COO-2012 (c
M3MCHCHUSIMU) Ha ocHOBe llpumepHoii paboueli mporpamMmbl 1Mo MaremaTwke. Pa0ouas mporpamma mo ydeOHOMY
mpenmety «Matematuka» st 11 xmacca mpuBemena B coorBerctBue ¢ POII COO B wactm comepkaHust u
IUIAHAPYEMBIX PE3yIbTaTOB OCBOEHHS nporpaMmel Ha ypoBHe COO u peanmsyercs 1 rox B 11 kimacce.

[Ipu peanuzaumu paboyeil mporpaMMbl IO yueOHOMY IpeaAMeTy «MaTeMaTukKay HCHOJIb3YIOTCSl YUeOHUKH, BKIIOUEHHBIE
B [Ipunoxenne Ne2 OITY-2022 (npuka3 Munnpocsenienust Poccun ot 21.09.2022 N 858):
1. Maremartuka: anredpa M Hadana MaTEeMaTHUYECKOrO aHaiu3a, reoMeTpus. Anredpa M Havala MaTeMaTH4ecKOro

ananmm3a. 11 kjmacc: yueOHUK Aiisi 00ImIeoOpa3oBaTelIbHBIX OpraHu3almii: 0a30BbId yrimyOneHHbId ypoBHH / FO.M.
Komsirun, M.B. Tkauesa, H.E. ®enoposa, M.1. [11abynun. - M.: [IpocBenieHue

2. Maremaruka: anreOpa M Hayaja MaTEeMaTH4YeCKOro aHaiusa, reomerpust. ['eomerpust 10-11 kmacchl: y4eOHUK JuIst
006111e00pa3oBaTeNbHBIX OpraHu3anuii: 6a3oBblii u yrayonenusnii ypoBau / JI.C. ArtamacsH, u gp. - M.
[Ipocsemenue

Pabouas mporpamma paszpaboTaHa y4WTeNIeM MaTEeMaTHKH IIKOJBI B COOTBETCTBUHU ¢ [loyokeHreM o pabouux
porpaMMax M OIpeJelisieT OpraHnu3aluio 00pa3oBaTeIbHON AESITEIBHOCTH YUUTEINS B IIKOJIE 110 MIPEAMETY
«Marematukay. Pabouast mporpaMma COAEPIKUT CIIEAYIOIINE CTPYKTYPHBIE JIIEMEHTHI:

-1Ie7T U3y4YeHHUs yueOHoro rpenMera «MareMaTHuka;

-MeCTO y4eOHOTO0 nmpeaMera «MaTemMaTukay B yueOHOM IUIaHE;

-coJiepKaHue yaeOHoro npeaMeTa «MaTteMaTrKay;

-IJITaHUPYEMBIE Pe3yJIbTaThl (JIMYHOCTHBIE, METaIllpeIMETHBIE U TIPEMETHBIE);

-TeMaTh4yecKoe TUIaHWpPOBaHHWE, c(HOpMHUpOBaHHOE C y4€ToM paboueil mporpaMMbl BOCITUTAHHUS U BO3MOXKHOCTBIO
ucnonb3oBanus IOP/ILIOP.

Pabouass mporpamMma obcyxaena Ha 3aceganuu LIMO yumrenell mpeaMeToB €cTeCTBEHHO-MAaTeMaTH4eCKOro
LUK, IPUHSTA PEeLIeHneM neaarornyeckoro copeta (mporokon Nel ot 29.08.2023r.), yrBepkaeHa npukazom no MbOY
COL Ne66 r.bpstacka Ne170 ot 29.08.2023r. B kauectBe uacTu coaepxkanus OOIT COO

Ha ocHoBe manHOW mporpammel yumrtenem paspabarteiBaercss KTII B coorBerctBum ¢ [lomokeHnem o
KaJIeHIapHO-TEMaTHYECKOM IUIAaHUPOBAaHMM IO YyueOHOMY mpeamery, Kypcy, monyiro. KTII paccmartpuBaercss Ha
3acemannu LIIMO u cornmacyercs ¢ 3amecturesnieM mo YBP.

Beinucka
U3 OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero oopa3oBaHus

PabGouyast nporpamma
yueOHOro npeamera «MaremaTuka
g 11 kaacca
(yri1y0JieHHBbI YPOBEHb)
cpok peanusanum 1 roj

HEJIM U3YYEHUA YUYEBHOI'O IIPEIMETA

[IpuopurerHsiMu niensaMu o0yueHust MatemaTrke B 11 kiacce sBIsroTCS:

- (QopmupoBaHHE IEHTPATHHBIX MATEMATUIECKUX TIOHATHH (UHMCII0, BEIWYNHA, TeéoOMeTprUeckas Gurypa, nepeMeHHas,
BEPOSITHOCTD, PYHKIHSI), 00ECTICUMBAIOLINX PEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTHUYECKOI0 00pa30BaHuUs
00yJaroIUXCs;

- [I0JIBE/ICHUE YYaIIUXCsl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHKH U OKPYKAIOLIETO
MHpa, TOHMMaHNe MaTeMAaTHKH KaK 4acTH OOIIeH KyIbTyphl YEJIOBEYECTBA;

- pa3BUTHE UHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH yualnxcs, 03HaBaTeIbHON aKTUBHOCTH,
HCCIIEI0BATENbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpECca K U3YUeHUIO MaTeMaTHKY;



- (hopmupoBanue GyHKIMOHAILHOW MaTEMAaTHIECKONW TPAMOTHOCTH: YMEHUS PAclio3HaBaTh MATEMaTHUECKHE aCTICKTHI B
peaNbHBIX )KU3HEHHBIX CUTYAIVSIX U MPU U3YUCHHUH APYTUX YIeOHBIX MMPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, OPMYIUPOBATh UX Ha A3bIKE MATEMATHKH U CO3[]aBaTh MATEMAaTUYECKUE MOJICIIU, IPUMEHSTD
OCBOEHHBII MaTeEMAaTUYECKHI anmnapart AJs pelieHus NPaKTHKOOPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIIPETHPOBATh

U OLICHUBATH I10Jy4YE€HHBIE PE3YJILTATHIL.

MECTO YUYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE
Ha nzyuenne maremaruku (yriyoaeHHsl ypoBeHb) B 11 knacce orBoautcest 204 yaca: (6 4acoB B HEAETIO).

COJEPKAHUE YYEBHOI'O IIPEJIMETA

11 KJIACC
AJITEBPA H HAYAIA MATEMATHYECKOI'O AHA/IU3A

Dnemenmul meopuu MHONCECIE U MAMEMAMUYECKOTL JIOZUKU

[lonsTne MHOXecTBa. XapaKTEPUCTHUECKOE CBONCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OECKOHEYHOe
MHOXkecTBa. CrocoObl 3aganusi MHOXKeCTB. llogmHOkecTBO. OTHOIIEHHS NPUHAIIEKHOCTH, BKIIOYCHHS, PABEHCTBA.
Omnepaunu HaJ MHOXECTBAMH, MX MIUTIOCTPALIMK C IOMOLIbIO KPYroB Diepa.

CuérHple M Hecu€THble MHOXeCTBA. VICTMHHBIE M JIOXKHBIE BbBICKAa3blBaHUs (YTBEPXKACHHs), OIEpaluyd Hax
BBICKa3bIBaHUAMHU. KBaHTOPHI CylIEeCTBOBaHMS M BCEOOIIHOCTH. AnreOpa BhICKa3bIBaHWU. 3akoHBI JIOTUKH. OCHOBHBIE
JIOTHMYECKHE MpaBwia. Penenne Tornyecknx 3a1ad ¢ UCIOIb30BaHUEM KpyroB Diiepa. YMo3akitodeHus. O00CHOBaHHE
U J0Ka3aTensCTBO B MaTematuke. OmpeneneHus. TeopeMbl. Bunabel noka3aTenbCTB. MaremMaThueckas HWHIYKIUS.
VYTBepkaeHUs: 00paTHOE [aHHOMY, TPOTHBOIOJIOXKHOE, OOpaTHOE TPOTHUBOIMONOKHOMY. [IpU3HaK © CBOWCTBO,
HEOOXOIUMEBIE U IOCTATOYHBIC YCIIOBHSI.

Yucna u eviparicenus

MHoecTBa HaTypajdbHBIX, LENBIX, PAlHMOHAIBHBIX, ACHCTBUTENIBHBIX 4YHCEN. MHOXECTBO KOMIUIEKCHBIX YHCEIL
JelicTBUs C KOMIUIEKCHBIMU uuciamMu. KoMiiekcHO compspk€HHBIE uuciaa. Monaynb W apryMeHT —dHca.
Tpuronomerpuueckas popma KOMIUIEKCHOro uncna. PaguanHas mepa yria. Tpuronomerpuueckas okpyxHocTs. CHHYC,
KOCHHYC, TAHT€HC U KOTAHT'€HC Yuciia. TpuroHoMeTpuueckue GopMysl MPUBEACHUS U CIOXKEHUS, (OPMYJIIbI JBOWHOTO U
MoJIOBUHHOTO yria. [IpeoOpa3zoBaHue cyMMbl U pa3HOCTH TPUTOHOMETPHUYECCKUX (DYHKIMH B MPOM3BENEHHE U 00OpaTHBIC
npeobOpazoBanus. CTemneHb C NEHCTBUTENBHBIM IIOKa3zaTelieM, cBoicTBa cremeHu. Ymceno e. Jlorapudm, cBolicTa
norapudma. JlecsATHUHBIM W HaTypaubHBIA Jorapugmbl. TOXAECTBEHHBIE NPEOOPA30BAHUS TPUTOHOMETPUUECKHUX,
JIOrapu(QMUIECKUX, CTETIEHHBIX 1 HPPALMOHATIBHBIX BhIpAKEHUH. MeTo MaTeMaTHUeCKOW HHITYKIINH.

OcHoBHas Teopema apudmetnku. Ocratku u cpaBHenus. Anroput™ EBkmuna. Kuraiickas Teopema 00 ocrarkax. Manas
TeopeMa @Depma. CHUCTEMBI CUUCIICHUS, OTIIMYHBIE OT JecATHUYHBIX. DyHKIM Oiliepa, 4MCIO U CyMMa JEJINTENEH
HaTypanbHOro umcia. OcHOBHas Teopema anreOpol. IIpuBoarMEBIE W HENPHUBOAUMBIE MHOTOWIEHB. CHMMETpHYECKHE
MHOTOWIEHBI. [[e10unCIIeHHBIE U 11€JI03HaYHbIE MHOTOWICHBI.

Ypasnenusa u nepasencmea

VYpaBHEHHE, ABIAIOIIEECS CIEICTBUEM JPYrOoro YpaBHEHUS; YPaBHEHHs, PABHOCHIbHBIE HA MHOXECTBE, PaBHOCUIIBHBIE
npeoOpa3oBaHus ypaBHeHHH. TpUroHOMeTpUiecKre, oKazaTelbHbIe, JorapuMHIECKHE U UPpalMOHAIBHBIC YPaBHEHHUS
U HepaBeHCTBa. TUIbl ypaBHEHUH. Pelienue ypaBHEHUN U HEPABEHCTB.

Metoa MHTEpBAJIOB IJIsl pelIEHUs] HEepaBeHCTB. I'paduueckne MeTonasl peHIeHUs] YpaBHEHHH M HepaBeHCTB. PemieHue
YPaBHEHUH U HEPABEHCTB, COAEPKAIINX IEPEMEHHYIO 10 3HAKOM MOJTYJIS.

CucteMbl TPUTOHOMETPUYECKUX, I[OKA3aTENbHBIX, JIOTAPUPMHUYECKUX M HPPAUOHAIBHBIX ypaBHeHHH. CHCTEMBI
TPUTOHOMETPUYECKUX, TIOKA3aTeIbHBIX, IOTApUPMHUICCKHX U UPPAIMOHATBHBIX HEPABEHCTB.

VYpaBHEHUs, CUCTEMbI ypaBHEHUH ¢ napaMerpamu. HepaBeHcTBa ¢ nmapamerpaMu. PelieHne ypaBHEHUI CTEIIEHU BBILLIE
BTOpOH crnenuanbHbix BUIOB. Dopmynsl Buera. Teopema besy. JnodanToBbl ypaBHeHUs. PelneHue ypaBHeHHH B
KOMIUIEKCHBIX ynciax. HepaBencTsa o cpeauux. Hepasenctso bepHyim.

Dynxyuu

Tpuronomerpuueckue GyHKIUN YUCIOBOTO apryMeHTa y = €O0S X, y = sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduxu
TpuroHoMeTpuieckux ¢QyHkuuid. OOpaTHBIE TpUTOHOMETpHYECKHE (YHKIMH, MX TIJIaBHblE 3HAYCHMs, CBOWCTBA U
rpaduku. CrereHHas, IMOKa3aTelbHas, Jorapugmuueckas QyHKIOUH, HX cBoicTBa W rpaduku. [IpeoOpazoBaHus
rpadukoB (GYHKUUH: CIBUT, YMHOKEHHE HA YHCIIO, CHMMETPHS OTHOCUTEIILHO KOOPAMHATHBIX OCEH M Hadaia KOOpAWHaT.
Dnemenmol mamemamuueckozo aHAIU3A

[MpousBognas ¢yHkumu B Touke. KacarenbHas k rpaduky ¢GyHkuuu. ['eomerpudeckuid u (U3UYECKUE CMBICI
npou3BogHOM. [Ipon3BomHbIe dneMeHTapHbIX QyHKIHH. [Ipon3BoHAsS CyMMBI, TIPOU3BEICHHUS, YACTHOTO, ABYX (DYHKIIHH.
Bropas npousBoHasi, €€ reoMeTpu4ecKuil 1 GU3NIECKUI CMBICI.

[onsiTe 0 HempephIBHBIX (QYHKIUIX. TOYKM dKCTpeMyma (MakcuMyMmMa W MUHHMyMa). MccienoBanue aiieMEeHTapHBIX
(GYHKIMH HAa TOYKM DKCTpEMyMa, HaXOXKJCHHE HauOOJbIIEr0 M HAWUMEHBIIETO 3HAYCHWH (QYHKIUH C TOMOIIBIO
npousBogHol. [locTpoenne rpadukoB GpyHKIMKA C TOMOLIBIO TPOU3BOJHBIX.

[Ipumenenne npou3BOAHOM npH perienun 3aaad. [lepooOpasnas. [lepBooOpasnbie anemMmenTapHbIX GyHKIUHA. [Inomans
KpuBonnHeitHOH Tpanenuu. @opmyna Herorona—IJleitbnnma. OnpenenéHHblit



uHTerpan. Beruucnenne ruiomaaed MIockux QUryp u oObEMOB Tell BpalICHUS C IIOMOIIBI0 MHTerpana beckoHewyHo
MaJible U OECKOHEYHO OOJIbILIME YHUCIOBbIE IocienoBaTenbHOCTH. IIpenen uucnoBoil nocnenosaresbHOCTH. beckoHedHO
yObIBaromasi reoMeTpuueckas nporpeccus. llonstue npemena ¢yHkouu B Touke. [loHstme mpenena (yHKUUU B
OeckoHeYyHOCTH. AcuMnToThl Tpaduka ¢yHkuun. HempepoiBHOCTh ¢yHKunu. CBOWCTBA HENPEPBIBHBIX (DYHKIHH.
Teopema Beitepmrpacca mis HenpepslBHBIX ¢GyHKImA. Huddepenmmpyemocts ¢yHkuuu. llpomsBonHas ¢yHKIuH B
touke. KacarempHas k rTpaduky ¢yHkmun. ['eomerpuueckuit um (usmueckuit cMbicn mpom3BogHOW. [Iprmenenme
npou3BoJHOH B ¢usuke. [IpousBonHbie anemMmenTapHbix Gpynkimid. [Ipasuna auddepennuposanus. Bropas npousBoaHas,
e€ TeoMeTpuuecKMi W (QU3MUSCKU cMbIca. TOYkM OJKCTpemyMma (MakcuMyma H MuHUMyMa). HccnemoBanue
3JIEMEHTAPHBIX (PYHKIMN HAa TOUKH SKCTpeMyMa, HanOoJbllee 1 HAaUMEHbLIee 3HAUCHNS

¢ momomIeio npou3BogHoH. [locTpoenue rpadukoB QYHKIHMA C MOMOIIBIO MPOM3BOAHBIX. [IpuMeHeHHne mponu3BOIHON
NpU pelIeHUH NpPUKIagHBIX 3a7ad Ha MakcUMyM ©u MHHUMYM. IlepBooOpasnas. Heompenenéunelii mHTErpai.
[lepBooOpazubie ameMeHTapHbIX GyHKOWA. [lnomans kpuBonmaelHOW Tpamennu. dopmyma Heiorona—IleiOnuma.
Omnpenenénublii uaTerpai. Beruncnenue miomaneit miockux ¢uryp u o0bEMOB Tel BPAILEHUS C TIOMOILBI0 HHTErpaa.
Huddepenumanbapie ypaBHEHHUS IEPBOTO U BTOPOTO MOPSIIKA.

Komounamopuxa, eepoamuocms u cmamucmuxa, 102uKa u meopus 2pagoe

[IpaBuno npoussenenus B komOuHaropuke. CoennHenus 6e3 moBTopeHuit. Coueranus u ux cBoictBa. bunom Herotona.
CoenuHenuss ¢ mOBTOpeHWSMH. BepostHocTh coObiThs. CyMma BEpOSTHOCTEH  HECOBMECTHBIX  COOBITHIA.
[IpoTrBOIIONOXKHEIE COOBITHS. YCIOBHAs BEpOSATHOCTh. HesaBucuMble coObITHA. [Ipom3BeneHue BepOSTHOCTEH
He3aBUCUMBIX coObITH. @opmyna bepuymiun. ®opmyna monHoil BepostHoctH. dopmyna baiteca. BepostHocTHOE
MIPOCTPAHCTBO. AKCHOMBI TEOPHH BEPOSTHOCTEH.

JlucKkpeTHBIe Cly4aiiHble BEIMYMHBI M MX pacnpeneneHus. CoBMecTHble pacnpeneneHus. PacnpeneneHue CyMMBl U
MMPOU3BEACHUA HE3aBUCHUMBIX CJIy‘IaI\/'IHBIX BeJIMYMH. MaTeMaThnueckoe OXUIAHUEC U OUCIICPCHUA CHy‘IﬂﬁHOﬁ BCINYHHBI.
MaremaTndeckoe OXHUJaHUEC N JUCTICPCUS CYMMbI CHy‘I&ﬁHBIX BCJIMYHH.

bunapnas cnyuaiiHas BenuuuHa, pacnpegencHue bepHymu. ['eomerpuyeckoe pacopeneieHue. buHoMuanbHOeE
pacmpeneneHue U e€ro cBoiMcTBa. HempepbiBHblE ciydaiiHble BelaW4uHBL. IlnoTHOCTH BeposTHOCTH. DyHKUHS
pacnpeneneHus. PaBHomepHoe pacnpenenenue. HopmansHoe pacnpenenenue. Pynkuus Jlannaca. I[Tapametpsi
HOpMAaJIbHOTO pactpeneneHus. [Ipumepsl ciaydallHBIX BETUYMH, MOJYUHEHHBIX HOPMAaJbHOMY 3aKOHY (TIOTPEIIHOCTb
M3MEPEeHMIA, POCT YellOBeKa). 3aKOH OONBIINX 4Yncen. BBIOOpOYHBI MeToN M3MepeHHus BepOsTHOCTeH. Ponmb 3akoHa
OonpIIMX YKcen B Hayke, mpuponae u odmectBe. Koppemsauus nByx ciydaiiHpix BenuuuH. [ToHsiTHe 0 ko3ddunmente
KOPPETSIHH.

Craructuueckas runoresa. Ctatuctuueckue kpurepuu. CTaTucTuyeckasl 3HaUMMOCTh. [IpoBepka mpocTeUInuxX rUnoTes.
OcHoBHbIE OHATHSI TEOpUU TPpadoB.

IF'EOMETPUSA

Hununop, konyc, wap.
[onstne nunuaapa. [Inomanp noBepxuoctu nuiusapa. Ilonstue xonyca. [lnomanp noBepxXHOCTH KOHYcA. Y CEYEHHBIN
konyc. Cdepa u map. YpaBHenue chepbl. Bzaumuoe pacrnonoxenue cdepsl u miockoctd. KacarenpHasi TIIOCKOCTh K
chepe. [Tnomans chepsl.

O0BbeMbI TeJI.
O06Bem mpsiMoyToibHOTO Mapajutenenuneaa. O0beMbl MPSIMOH MPU3MbI U ITHHAPA. OOBEMbI HAKIIOHHOH MPH3MBI,
nupamMuiel M KoHyca. O0beM mapa u miomaas chepbl. O0beMbl APOBOTO CETMEHTA, IAPOBOTO CJIOS M IAPOBOTO
CEeKTOpa.
Bexkmopul 6 npocmpancmee
[TonsiTie BexTOpa B mpocTpancTBe. CI0XKEHUE U BBIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha unciio. KoMiuianapHsie
BEKTOPBHI.

Memoo Koopounam 6 npocmpancmee
KoopauHatel Toukr W KOOpAMHATHL BekTopa. CKalsipHOE MPOM3BEICHHE BEKTOPOB. YpaBHEHUE MJIOCKOCTH. [IBIKEHHUS.
[IpeoOpazoBanue momgoowsl.

Iloemopenue. Pewenue 3aoau.
Tpeyronpanku. YetpipexyroasHUKH. OKpy>KHOCTb. MHOTOTpaHHUKH. Terna BpamieHusl.
YMeTh HcnoIbp30BaTh NPUOOPETEHHBIEC 3HAHUS M YMEHHUS B IPAKTHUECKON JESTENBHOCTH AJIsl PELIeHHMS 3a/1a4 HA OCHOBE
W3YUYCHHBIX (OPMYII U CBOHCTB QUTYP.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 10 MATEMATHUKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUS (ITPO®UJIbHBINA YPOBEHb)

B pesynbrare ocBoenust yudammmucs 11 kmacca pabodel mporpaMMBbl IO MaTeMaTHKE Oy IyT JOCTUTHYTHI CIEAYIOIIHE
JUYHOCTHBIE Pe3VAbTAThI:

— c(opMHPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYNMOCTH
HAYKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPYECTBY, BJaJICHHE JOCTOBEPHONW WHQOpPMAIEd O TepeloBhIX




JOCTHKEHHSIX M OTKPBITHSX MHUPOBOM M OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE
MHpa U 00IIIeCTBa;

— KpUTHUYHOCTD MBIIUICHHUS], yMEHHE PAacIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATH TUIIOTE3Y OT
(akra;

— TOTOBHOCTb M CLHIOCOOHOCTH BECTH AHMAJIOT C APYTHMH JIOABMH, IOCTUTaTh B HEM B3aMMOIIOHUMAaHMS, HAXOJUTh 00IIue
LEJIW ¥ COTPYAHUYATH IJIsl UX AOCTHKCHUS;

— HaBBIKM COTPYIJHMYECTBA CO CBEPCTHHUKAMH, AETBMM MJIIAALIETO BO3pacTa, B3pOCIBIMH B 00pa30BaTEIbHOM,
OO0IECTBEHHO I0JIE3HOM, y4eOHO-UCCIIEe0BaTENbCKON, IPOCKTHON U APYTUX BUAAX AEATEIbHOCTH;

— TOTOBHOCTH M CIHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCJIE€ CaMOOOpPa30BaHMIO, Ha TPOTSHKEHWH BCEH >KU3HU;
CO3HATEeNbHOE OTHOIICHHE K HENpPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCIEHIHOM mNpodecCHOHAIbHON H
OO0IIECTBEHHON ACATENBbHOCTH;

— 3CTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA;

— OCO3HaHHBIH BBIOOp Oyaymed mnpodeccun M BO3MOXKHOCTEH pealn3ald COOCTBEHHBIX >KM3HEHHBIX IUIAHOB;
OTHOLICHHE K NPO(ECCHOHATIBHOM NESITENbHOCTH KaK BO3MOMKHOCTH YYacTHs B PEIICHUM JHMYHBIX, OOLICCTBEHHBIX,
TOCyIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM.

MeTanpeIMeTHbIe Pe3YJbTAThI:

— CaMOCTOATENBHO ONpeNeIATh LEeNH, 337aBaTh IapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOXKHO OIPEAENUTh, YTO LEJb
JOCTUTHYTa;

— OIICHWBATh BO3MOXKHBIC IMOCJEJCTBUS AOCTHKCHHUS IIOCTABIICHHOW LIEJIN B ACATEILHOCTH, COOCTBEHHOH JKU3HU U
KHU3HH OKPY>KaIOIIUX JIF0JICH, OCHOBBIBASsICh HA COOOPAKEHUSIX 3TUKU U MOPAJIH;

— CcTaBUThH U (HOPMYITHPOBATH COOCTBEHHBIE 33]]aUl B 00pa30BaTEIbHON S TENEHOCTH U )KU3HEHHBIX CUTYAIHSX;

— OLICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APYrHe HEMaTepUalbHbIE PECYPChl, HEOOXOAUMBIE IJIsl JOCTHIKECHHS
TIOCTaBJICHHOM IIEIIH;

— BBIOMpATh MyTh IOCTHKEHHS LENH, TUIAHUPOBATh PEIICHHE TOCTABICHHBIX 33/1a4, ONTHMH3HUPYS MaTepHaibHbIC U
HeMaTepuaNbHbIC 3aTPATHL;

— OpraHM30BBIBaTh 3PPEKTUBHBIN TOMCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHHSI IOCTaBICHHOM Lieny;

— CONOCTAaBJISTH HOJTY4YEHHBII Pe3ynbTaT AESITENbHOCTH € TIOCTABJICHHOM 3apaHee LeNblo;

— HCKaTh U HAXOIUTHh 00OOIIEHHBIE CIIOCOOBI PEIICHHs 3a/1a4, B TOM YHMCIIE, OCYIIECTBISTh Pa3BepHYTHIN
WH(POPMALIMOHHBIN MTOUCK U CTaBUTh HA €0 OCHOBE HOBBIE (yueOHBIE U IO3HABATEIbHEIC) 3a/1a4H;

— KpUTHYECKH OLIEHMBATh U HMHTEPHPETHPOBATH MH(GOPMALMIO C pa3HBbIX MO3MLMH, pacro3HaBaTh U (PUKCHPOBATH
MPOTUBOPEYHS B MH()OPMALIMOHHBIX HCTOYHHKAX;

— HCIONB30BaTh pa3jMyHble MOJEIbHO-CXEMATHUECKHUe CpPEACTBA JMJIs MpPEJICTaBIE€HUS CYLIECTBEHHBIX CBA3ed H
OTHOUICHUH, a TaK)Ke MPOTUBOPEUNH, BBISIBICHHBIX B HH)OPMAIIHOHHBIX HCTOYHUKAX;

— HaxoAWThb M IPHUBOAUTH KPUTHYECKHE APTYMEHTHl B OTHOLICHMU ACUCTBUHA M CYXIEHHH APYroro; CIOKOMHO H
Pa3syMHO OTHOCHTBHCS K KPHUTHYECKHM 3aMEUYaHUSM B OTHOIIEHHMH COOCTBEHHOI'O CYXKAEHUS, PacCMaTpHBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTH 33 PaMKH y4eOHOTO TpeIMeTa ¥ OCYIIECTBIATH IeJICHAIPAaBICHHBINA MMOMCK BO3MOXKHOCTEH ISl ITUPOKOTO
MepeHoca CpeicTB U Croco00B AEUCTBUS;

— BBICTpaMBaTh WHAWBUAYAIBHYIO 00pa3oBaTENbHYIO TPACKTOPUIO, YUYHUTHIBas OTPAaHMYCHUS CO CTOPOHBI JPYTHX
YYaCTHUKOB M PECYPCHBIE OTPaHUYCHUS,;

— MEHSTH U YAEP)KUBATh Pa3HbIC MO3UIMHU B [TI03HABATEIILHON EATELHOCTH;

— OCYUIECTBIISITh JETIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIME (KaK BHYTpU 00pa3oBaTeIbHOM
OpraHu3alyy, TaK U 3a ee MpelesiaMu), NoAOupaTh MapTHEPOB AJS AEJIOBOM KOMMYHHKAIIMM UCXOIS U3 COOOpaKEeHUH
Pe3yIbTaTUBHOCTH B3aUMOJCHCTBUS, @ HE TIMUHBIX CUMIIATHII;

— TMpH OCYIIECTBICHHW TPYNIOBOW Pa0OTHl OBITh KaK PYKOBOAMTENIEM, TaK M UWIEHOM KOMAaHIBI B PasHbIX POJIAX
(reHepartop unel, KpUTHK, UCTIOITHUTENb, BEICTYIAIOMINHN, SKCIEPT U T.11.);

— KOODAMHUPOBATH W BBINOJMHATH pabOTy B YCIOBUSX pPEaJbHOTO, BHUPTYaJlbHOTO M KOMOWHHPOBAaHHOI'O
B3aMMO/ICUCTBHS;

— pa3BepHYTO, JIOTHMHO W TOYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX W
MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(IMKTOTCHHBIE CHUTYyallud M NPEeNoTBpalarh KOH(MIMKTHI 0 UX aKTUBHOW (as3bl, BBICTpAaUBATb
JIeTIOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKAIINIO, M30€rast TMYHOCTHBIX OLEHOYHBIX CY>KACHUH.

[Ipu peanmzanmm paboueit mporpaMMbl IO MaTEMATHKE TAKXKE CO3IAIOTCS yCIOBHS, 00€CTIEYHBAIONINE BOZMOKHOCTh
(dopmupoBanusl GYHKIIMOHATBHON IPAMOTHOCTH O0YYatONIMXCs KaK CIOCOOHOCTH peliaTh y4eOHbIe 3a]jauu U

KU3HEHHBIE TPOOJIEMHBIE CUTYallMK Ha OCHOBE C(HOPMHUPOBAHHBIX IIPEAMETHBIX, METAIPEIMETHBIX U YHUBEPCAILHBIX
C0cO0O0B JICATENIFHOCTH: YHTaTeIbckas rpaMoTHOCTh (UI'), Maremarnueckas rpamotHocTs (MI), dunancoBas
rpamoTHOCTH (PuHI"), kpearnBHOE MbIUIeHNE (KM), T06ansnbie komnerennu (I'K)

IlpenMeTHBIE Pe3yabTAThl OCBOCHHUS Kypca MaTEMATHKH Ha yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI MIPEUMYIIECTBEHHO
Ha MOJATOTOBKY K IMOCIEAYIOUIEMY MPoQecCHOHAIBHOMY 00pa3oBaHMIO. [ ycnemHoro npo1oibkeHust 00pa3oBaHus 10
CIICIHATBHOCTSIM, CBSI3aHHBIM C MPUKJIAHBIM HUCIIOIb30BaHneM MaTeMaTHku (1-if ypoBeHb IIAHUPYEMbIX PE3YJIbTATOB),
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BBIMYCKHUK HAYYHTCH, a TaKKe MOJYYHT BO3MOKHOCTb HAYUYMTHCH JUIA 00eCledeHHsT BO3MOXKHOCTH YCIEIIHOTO
MPOJOJDKEHUST 00pa30BaHUS 1O CIEHUATbHOCTSM, CBS3aHHBIM C OCYLIECTBICHHEM HAYYHOW M HCCIEI0BATENbCKOM
JEATEILHOCTH B 00JIACTH MaTEMAaTUKH U CMEKHBIX HayK (2-i ypOBEHb INIAHUPYEMBIX PE3yJIbTAaTOB, BBIIEICHO KYPCUBOM):
JJleMeHThI TEOPUHM MHOKECTB M MAaTEeMATH4YeCKOil JTOTrHKH

— CBoOomHO omepupoBaTh MOHATHAMH: KOHEUYHOE MHOXECTBO, 3JIEMEHT MHOXECTBa, IepeceueHue, oO0bennHEeHUe U
Pa3HOCTh MHOKECTB, YHCIIOBbIE MHOXKECTBA Ha KOOPIUHATHON MPSIMOH, OTPE30K, HHTEPBAJI, TIOIYHHTEPBA, TPOMEKYTOK
C BBIKOJIOTOW TOYKOH, rpaduuecKoe MpecTaBIeHne MHOKECTB Ha KOOPANHATHOM INIOCKOCTH;

— 33/1aBaTh MHO)KECTBA NIEPEUHCIICHIEM U XapaKTePHUCTUIECKIM CBOMCTBOM;

— ONepHpOBaTh MOHATHSMU: YTBEP)KICHHE, OTPULIAHUE YTBEPKIEHHS, UCTUHHBIC M JIOKHBIC YTBEP)KICHHUS, IPUUHHA,
CJIEJICTBHE, YACTHBIN CITy4ail 00IIero yTBepKAeH!sI, KOHTPIPUMED;

— TPOBEPATH MPUHAAIICKHOCTD JJIEMEHTa MHOYKECTBY;

— HaxOJUTh IepecedeHne u 00beTNHEHNE MHOXKECTB, B TOM YHCIIE MPEICTABICHHBIX TpadUIeCKH Ha YUCIOBOW MPSMON
Y Ha KOOPIWHATHOH TIOCKOCTH;

— MPOBOJUTH AOKA3aTeJbHBIC PACCYKICHHUS AJ1s1 000CHOBaHUS UCTUHHOCTH yYTBEPKACHUIA;

— onepupogams NOHAMUEM onpedeietls, OCHOBHbIMU 8UOAMU OnpedeieHUli, OCHOBHbIMU 8UOAMU MeopeM,

—  NOHUMamb CYymMb KOCBEHHO20 O0KA3AMEeNbCMEA;

— onepuposams NOHAMUAMU CYEMHO20 U HeCUemHO20 MHOMCeCmed;

—  NPUMEHAMb Memo0 MamemMamuiecKol UHOYKYuu 05 npoedeHUsi paccylcoenull U 00KA3amenbCme U npu peueHuu
3a0au.

B nosceounesnotl scusnu u npu uzyueHuu Opyeux npeomemos:

— HUCHOJB30BaTh YHCIOBBIE MHOXKECTBA HA KOOPAMHATHOM MPAMOI M Ha KOOPAWHATHOW IJIOCKOCTH ISl OTTMCAHUS
peanbHBIX TPOLIECCOB U SBIICHUN;

— TPOBOIWTH JOKA3aTEIHHBIE PACCYKICHHUS B CUTYallUAX MMOBCEIHEBHOW XHM3HU, MPH PEIISHUH 337249 U3 APYTUX
MPEeIMETOB;

B noscednesnoti sicusnu u npu uzyueHuy Opyeux npeomMemos:

—  UCHONb308aMb MEOPEMUKO-MHONCECMBEHHBIL A3bIK U A3bIK TOSUKU 0151 ONUCAHUS PEdibHbIX NPOYECCcos8 U A6leHUl, npu
peutenuu 3a0ay Opyaux y4eOHvlx NPeoMemos.

Yucsia ¥ BbIpaKeHUs

— CB000HO OMEepHPOBATH MOHATUSIMH: HATYPAILHOE YHCIIO0, MHOXKECTBO HATYPAIBHBIX YHCE, [IEJIOe YHCII0, MHOXKECTBO
LIENBIX YHUCEN, OOBIKHOBCHHAs IpO0b, NECATHYHAS JPOOb, CMEIIAHHOE YKCIIO, PALMOHAILHOE YHUCIIO, MHOKECTBO
paAIMOHANBHBIX YHCEN, WPPAIMOHAIBHOE YHCIO, [eHCTBUTEIHHOE YHCIO, MHOXECTBO JEHCTBUTENBHBIX YHCEIL,
reoMeTpHYecKasi HHTEPIIPETANNs HATYPaIbHBIX, [IENbIX, palliOHAIBHBIX, JeHCTBUTEIHHBIX YHCE;

— TIOHUMATb ¥ OOBACHATH PA3HUITY MEX/y MIO3UIIMOHHON U HEMO3UIIMOHHON CHCTEMaMHU 3aITUCH YHCET,

— TepeBOJUTH YHCIIA U3 OJIHOW CHCTEMBI 3aITUCH (CHCTEMBI CUHCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh M WCIOJB30BATh NPU3HAKH JEIMMOCTH CYMMBI M TPOU3BEICHHS TpPU BBINIOJHEHHH BBIYHCICHUH U
peleHny 3a/1a4;

— BBIMIOJTHATH OKPYTJICHNE PAIMOHATEHBIX W UPPAIMOHAIEHBIX YUCEI C 33IAHHONW TOYHOCTHIO;

— CpaBHUBATh JICHCTBUTEIHHBIE YUCIIA PA3HBIMU CIIOCOOAMH;

— yHOpSIOYMBATH YHCIA, 3alMCaHHbIE B BHJIE OOBIKHOBEHHOW U JECATHYHOW ApoOW, 4YHWCHA, 3alvCaHHBIE C
WCTIONTb30BaHUEM apH(PMETHUIECKOTO KBa[PATHOTO KOPHS,

— naxoautb HOJl u HOK pa3HeiMu crioco6aMu 1 UCTIONB30BaTh UX NP PEILICHUHN 33/1a4;

— BBINOJIHATH BBIYUCIICHHS M TIPpeoOpa3oBaHus BBIPAKEHUH, COJIEpKALINX JICHCTBUTEIbHBIC YHCIa, B TOM YUCIIe KOPHU
HATypallbHBIX CTETICHEH;

— BBIMOJIHATH CTaHJAPTHBIE TOXKACCTBEHHBIE MPEOOPa30BaHUs TPUTOHOMETPHUYECKHUX, CTEINEHHBIX, HUPPAUOHATBHBIX
BBIPAKECHUM.

—  €80000HO ONEPUPOBAND YUCTOBLIMU MHONCECMBAMU NPU PetieHUU 3a0ay,

—  NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACUUPEHUS YUCTIOBbIX MHOICECTE,

—  81a0enb OCHOBHbIMU NOHAMUAMUY MeOpUU 0eIUMOCIU NPU PeuleHUY CIAHOAPMHBIX 3d0ay,;

—  umembv 6a308vble NPEOCMABLEHUS 0 MHONCECHBE KOMNLEKCHBIX YUCe;

—  C80D0OHO BLINOHAMb MOAHCOCCMBEHHbIE NPEOOPAZ0BAHUSL MPULOHOMEMPUYECKUX BLIPANCEHULL,

— eradems gopmynou bunoma Heromona,

—  NpuMeHsAmb Npu peuleHuu 3a0ay meopemy o aunetinom npeocmasneruu HOJJ;

—  npumensms npu peuteruu 3a0a4 Kumaticxyio meopemy 006 ocmamkax;

— npumensms npu peutenuu 3a0ay Manyiwo meopemy @epma;

—  yMemb 8bINOIHAMb 3ANUCh YUCAA 8 NOZUYUOHHOL CUCTNEME CUUCIEHUS,

—  NpUMEHAMb NPU PeuleHulY 3a0a4 MmeopemuKo-4uciossie QYHKYUU: Yucio u cymma oeiumenei, (yuxyuio Jiliepa;

—  NpUMEHAMb NPU peuteHuU 3a0ay yennvle Opoou,

— NpuMeHAmMb NpuU peulenHuu 3aday npocmetimiue QYHKYuu KOMIIEKCHOU NEPEeMEeHHOU KaK 2eoMempuyecKue
npeobpazosanusl.

B noscednesnoil sicusnu u npu uzyueHuy Opyeux npeomemos:




— BBINOJIHATh U OOBSCHATH CpAaBHEHHE PE3yJbTaTOB BBIYUCICHHN NPU pPEIICHHH NPAaKTHUYECKUX 3afad, B TOM 4YHCIE
HPUOIMKEHHBIX BBIYMCIIEHUH, UCIIONbB3YS pa3Hble ClIOCOOBI CPAaBHEHUI;

— 3aIllUCHIBaTh, CPABHUBATDH, OKPYIJISITh YUCIOBBIE JAaHHBIC pealIbHBIX BEJIMYHH C HCIOJIb30BAHUEM Pa3HBIX CHUCTEM
HU3MEpeHUS;

— COCTaBJIATH U OLEHUBATH PA3HBIMU CIIOCOOAMH YHCIIOBBIE BHIPRKEHUS IPU PELICHUH NPAKTHYECKUX 3a7ad U 3a1a4 U3
JpYTUX Y4eOHBIX MPEIMETOB.

YpaBHeHNs 1 HEPABEHCTBA

— CBo0OomHO omepupoBaTh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE YpPAaBHEHHS U HEPaBEHCTBA,
YpaBHEHHUE, SBISIONIEECS CIEICTBHEM IPYroro ypaBHEHMs, YpPaBHEHHUS, PABHOCHUIbHBIE Ha MHOKECTBE, PaBHOCHJIbHbIC
peoOpa3oBaHus YPaBHCHUN;

— BJaIeThb METOJAMH PELICHUS TPUTOHOMETPUUYECKHX YPABHEHHH, HEPaBEHCTB, YMETh BBIOMPATh METOA PELICHHS U
000CHOBBIBAaTh CBOH BEIOOD;

— ¢BOOOJIHO HCIIOIB30BAThH TOKACCTBEHHBIC MPEOOPa30BaHUS IPH PELICHUN TPUTOHOMETPUYECKUX YPaBHEHUIA;

— €80000HO onpedensimsb Mmun u 6blOUPamMs MemMooO peuleHus MpuoHOMEeMpPUYEcKUX YyPaeHeHU,

— pewlamv OCHOGHblE MUNbl YPAGHEHUU U HEPABCHCME C NAPaAMEmPamu;

B noscednesnoti scusnu u npu usyvenuu Opy2ux npeomenos:

— COCTaBIJIATH U pelIaTh YpPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IPH PELICHUH 3a/1a4 APYTHX yYeOHBIX MTPEIMETOB;
BBINIOJIHSTH OLICHKY IPaBAONOA00US Pe3yIbTaTOB, OIYYaeMBbIX IPU PELICHUH Pa3IWYHbIX YPaBHEHUH, HEPABEHCTB U
UX CHCTEM IIPH PELICHUH 3a/1a4 APYTUX YUeOHbIX IPEIMETOB;

— COCTaBJIATH ypaBHEHUE, HEPABEHCTBO MM MX CHUCTEMY, ONHCHIBAIOLINE PEATbHYIO CUTYaLUIO WIH NMPHUKIAIHYIO
3ajauy, HHTEPIPETHPOBATH MOyYeHHBIEC PE3yIbTaThI;

—  HCITOJIB30BaTh NPOrPaMMHBIE CPEJICTBA MTPH PEIICHUH OTACIBHBIX KJIACCOB YPaBHECHHI M HEPABCHCTB.

DyHKINU

— Brnanetp MOHATHSAMH: 3aBUCHMOCTH BENUYWH, (QYHKIHUS, apryMEHT W 3HaueHHE (QYHKIHH, OOJIACTh ONpeNeNieHUS U
MHOXECTBO 3HaueHWid (yHKuuM, Tpaduk 3aBUcuMOCTH, TrpaduKk (QyHKOUK, HYIM (QYHKOHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHMCIIOBOM IIPOMEXYTKE, YObIBAaHWE Ha 4YHCJIOBOM IIPOMEXYTKE, HauOoibliee U
HaVMEHbIlIee 3HaYeHHE (YHKIUH HA YUCIOBOM TMPOMEXYTKE, NMepuoandecKas (YHKIUS, MMEPUOJl, YeTHAs M HedeTHas
(YHKINH; yMETh IPUMEHSTH 3TH TOHATHS IIPU PEIICHUH 33/1a4;

— BJaIeTh NOHATHUSAMH TPUTOHOMETpHYECKHE (YHKIMH; CTPOMTh HX TIpadUKd W yMETh MPUMEHITh CBOMCTBa
TPUTOHOMETPUYECKUX (YHKIUH MPH PELICHUH 33a4;

— BIAJIETh MOHATHEM OOpaTHast QYHKIHS, IPUMEHSATH 3TO MIOHITHE MTPU PEIICHUH 3a1ay;

— IPUMEHSTH IPH PELICHNUH 3a]1a4 CBOMCTBA (PYHKIMIA: YeTHOCTh, IEPUOTUIHOCTh, OTPAHUUYEHHOCTS;

— IPUMEHSTH IPH PELICHNUH 3a/1a4 TpeoOpa3oBaHusi rpadukoB GyHKLHII;

— BJQJIETh NOHATHAMH YUCIIOBas MOCIIEI0BATENbHOCTE, apu(METHIECKas: U TEOMETPUIECKast IPOrPECCHs;

— TPHUMEHSTH NP PEIICHUH 3a/1a4 CBONCTBA M IPU3HAKH apu(METHIECKON U TeOMETPHUUECKON MPOrPECCHi;

— 81ademv NOHAMUEM ACUMNIMOMBL U YMEMb €20 NPUMEHAMb NPU peuenul 3a0ay;

—  NPUMEHAMb MemoObl peuleHus NPoCcmetux OupghepeHyuanbHbIX ypagHeHull nepeozo U 6mopo2o NopsaoKos

B noscednesrnou orcuznu u npu uzyyeHuu Opy2ux y4eOHbix nNpeomemos.

OTIPEJIeNIATh MO TpaduKaM M WCIONB30BAaTh JUIsl PEHICHUs] MPHKIAJHBIX 3a7ad CBOMCTBA peajbHBIX TMPOIECCOB U
3aBUCUMOCTEW (HanOOJbIINEe U HANMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3PACTaHUs U YObIBaHUS (QYHKIMH, IPOMEKYTKU
3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOUYKH Mepernda, Iepros 1 T.11.);

— HHTEPHPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUIECKOH CUTYalny;

— OmIpenensiTh MO TrpapuKaM MPOCTEHIINE XapaKTEPUCTUKU MEPUOJUYECKUX IPOIECCOB B OHMOJIOTHH, SKOHOMHKE,
MY3bIKE, PaJIMOCBS3H U JIp. (aMIUTUTY/a, IEPUO U T.I1.).

JJIeMEeHThl MaTeMaTHYeCKOro aHaJIu3a

— Bnaners nonsiTHeM OeckOHEYHO yOBIBaIOLIAas T€OMETPHUECKasi MPOrpeccHsi U yMETh NPUMEHATh €ro MPU peIleHUN
3ajay;

— PUMEHSTH AJIs PELIeHHUs 3a/1a4 TEOPHIO MPEJIEIIOB;

— BJaJETh NMOHATHUAMH OECKOHEYHO OoJbIiMe M OSCKOHEYHO Mallble YHCIOBBIE IOCIEAOBATEILHOCTU U YMETh
CpaBHHUBATh OECKOHEYHO OOJBINHE U OECKOHEYHO MaJlble MOCIIeJ0BATELHOCTH;

— BIAJIETh MOHATHSIMU: MIPOU3BOIHASI PYHKIIUH B TOUKE, IPOU3BOIHAS (PYHKIIHH;

— BBIYUCIISATH TPOU3BOJIHBIE DIIEMEHTAPHBIX (DYHKIIUH W MX KOMOWHAIIHIA;

— HCcclleioBaTh GYHKIUK HA MOHOTOHHOCTh ¥ OKCTPEMYMBI;

— CTpOWTH rpadUKN ¥ MPUMEHSATH K PEIICHHIO 33/1a4, B TOM YHCIIE C TTApaMeTpoM;

— BJaJIETh MOHATHEM KacaTenbHas K rpaduKy GyHKIUH U yMETh IPUMEHSTh €ro IIPH PELICHUH 3a]1a4;

— 6000010 671A0eMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMULECKO20 AHAU3A OISl bIYUCIEHUS NPOU3BOOHBIX QYHKYUU
00HOU nepemeHnHoU,

—  €80000HO NPUMEHAMb ANNApPam Mamemamuyecko20 aHaIu3a O UCCIe008aHUs PYHKYULL U NOCMPOEHUs 2paAPUKo8, 8
MOM YUCIe UCCIe008AHUSL HA BLINYKIOCHIb,




—  Onepuposamv 8 CMAaHOAPMHBIX CUMYAYUAX HPOUIBOOHBIMU BLICUUUX NOPSAOKOG,

—  YyMemb NpUMEHAMb NPU PEeUEeHUU 3a0ay C8OUCEA HENPEPbIGHLIX QYHKYULL,

—  YyMemb NpUMeHAmMb Npu pewenuu 3a0ay meopemul Betliepumpacca;

—  YyMemb BbINOIHAMb NPUOTUINCEHHBLE BLIYUCTCHUSL

—  YyMemb NPUMEHIMb NPULOICEHUE NPOUZBOOHO K PEUUEHUIO 3a0ay eCMeCmEO3HAHUSL,

— 61a0emsv NOHAMUAMU 8MOPAs NPOU3BOOHAS, GbINYKIOCMb 2paura (QyHKyuu u ymems Uccieo08amv QyHKYuio Ha
BHINYKIOCTD

B noscednesnou scusHu u npu uzyyeHuu 0py2ux V4eOHblx npeomemos.

— peliath NPUKIAJHBIC 3a/1a4d U3 OUOJIOTUH, (PU3UKU, XUMHUH, SKOHOMUKH U JPYTUX MPEIAMETOB, CBSI3aHHBIC C
WCCJICIOBAHUEM XaPaKTEPUCTHUK TPOIIECCOB;

— HHTEPHPETHPOBATH MOTYUYCHHBIC PE3YIIBTATHI.

CTaTucTHKA U TeopHs BEPOATHOCTEM, JJOTHKAa H KOMOMHATOPHKA

— BJIAJICTh OCHOBHBIMH TIOHATUSIMU KOMOMHATOPUKH U YMETh MX MPUMEHSTH IIPH PECIICHUH 3a/1a4;

— HMETh NpEJICTaBIcHIE 00 OCHOBAaX TEOPUU BEPOSTHOCTEH;

— 81a0emb OCHOBHbIMU NOHAMUAMU Meopuu epagos (epagh, sepuiuna, pebpo, cmeneHsb epuiunsl, Hyms 6 epage) u
YyMemb NPUMEHIMb UX NPU PeuleHUuU 3a0al;

—  uMemb npedcmagieHue 0 0epeswbsx U yMems NPUMEHIMb NPU PEUEeHUU 3a0ay,

— e1a0emyb NOHAMUEM CEA3HOCTHY U YMeMmb NPUMEHAMb KOMNOHEHMbL CEsI3HOCIU NPU PeUleHuY 3a0a4;

—  yMemb 0Cywecmsasnms nymu no peopam, 00xo0uvl pedep u seputun epaga;

— umemv npedcmasienue 00 NNEPOBOM U 2AMUTLIMOHOBOM NYMU, UMENb NPeOCmAasieHue 0 MmpyOHOCmU 3a0aqu
HAXOMNCOCHUSL 2AMUTLINOHOBA NYMIL,

—  61a0emyb NOHAMUAMU KOHEYHble U CYeTNHbLE MHOJICECMBA U YMemb UX NPUMEHAMb NPU peuieHuU 3a0a4;

—  YyMemb NPUMEHAMb Memo0 MAMeMamu4eckol UHOYKYUU,

—  YyMemb npuMeHsmb NPUHYUn J{upuxie npu peuieHuu 3a0ay.

B noscednesnou ocusnu u npu uzyuenuu opyeux npeomemos:

— BBIYUCIIATH WIN OIICHUBATH BEPOSITHOCTH COOBITHH B PEaTbHOM KHU3HU;

— BBIOMPATH METOJBI MOAXOIAIICTO IIPEACTABICHUS U 00Pa0OTKH JTaHHBIX.

Texcmosnie 3a0auu

— Pemats pa3Hble 3a4a41 NOBBIIIEHHON TPYIHOCTH;

— aHaJM3UpOBaTh YCJIOBHE 33j]au, BRIOUPATh ONTHMAJIBHBIA METOJ PEIICHUS 3aadyM, pacCMaTpUBas Pa3IUYHbIC
METO/IBI;

— CTPOHUTH MOJICIIb PEIICHHS 33][auH, IPOBOAMTD J0Ka3aTEIIbHbBIC PACCYKICHUS ITPU PEIICHUH 33][a4H;

— pemarth 3a1a4u, TpeOyrolHe nepedopa BapuaHTOB, MPOBEPKHU YCIOBHH, BEIOOpA ONTUMAIILHOTO PE3yIIbTaTa;

— aHaJM3UpPOBaTh U MHTEPIPETHUPOBATH MOJYUYCHHBIC PEIICHUS B KOHTEKCTE YCJOBHS 3a/1auH, BHIOUPATh PELICHMUS, HE
MIPOTHUBOPEYAIINE KOHTEKCTY;

— TEPEBOJUTH MPH PEIICHUH 331344 HH()OPMAIIMIO U3 OJTHON (hOPMBI 3aMKUCH B IPYTYIO, UCIIOJIB3YS TPH HEOOXOIUMOCTH
CXEMBbI, Ta0JIUIIbI, TPAPUKH, THATPAMMBI.

B noscedunesnoil scusnu u npu uzyueHuu Opyeux npeomemos:

- pemarth NpaKTHYECKHE 3a1a4d ¥ 3371a4K U3 IPYTUX MPEAMETOB

I'eomeTpus

— BJIAJICTh TCOMETPUYCCKUMH TTOHITHSIMH TPU PEIICHUH 3a/1a4 U MPOBEICHUN MaTeMaTHUSCKUX PACCyKICHU;

— CaMOCTOATENBLHO (OPMYITUPOBATH OMPEIEIICHHUS FTEOMETPUUYECKUX (PUTYDP, BBIIBUTaTh TUIIOTE3bI O HOBBIX CBONCTBax W
MpU3HAKaX T'€OMETPHUYECKHX (HUTYp W OOOCHOBBIBATH WM ONpPOBEpPraTb HX, O000OIATh WM KOHKPETH3HPOBATH
pe3ysbTaThl HAa HOBBIE KJIACChl (PUTYp, IPOBOJUTH B HECIIOKHBIX CIIy4asx KiaccH(UKaMio (GUryp Mo pas3iudHbIM
OCHOBaHUSIM;

—HCCJICIOBaTh YEPTSXKM, BKIIOYas KOMOWHAIMK (UTYp, U3BJICKATh, HHTEPIPETUPOBATh M  PEOOPA30BBHIBATH
nHGOPMAITUIO, IPESICTABICHHYIO Ha YepTeKax;

— pemiaTh 3a/la4l TeOMETPUYECKOr0 COJIEpXKaHMsI, B TOM YHCIIE B CUTYAIlMsIX, KOTIa AITOPUTM PELISHHs HEe CIEAYET SBHO
W3 YCJIOBUS, BBITIOTHATh HEOOXOAMMEIE JJIsl PEIICHUS 33JIa4M JOTIOTHUTEIBHBIE TOCTPOSHUS, UCCIIEA0BATh BOZMOXKHOCTh
MIPUMEHEHHUs TeopeM U HOpMYJI JIJIsl PEIICHHS 3a/1a4;

— yMeTh (pOPMYIHPOBATH U JIOKA3bIBATH T€OMETPUUECKUE YTBEPIKICHHMS,

— BJIAJIETh MTOHSITHUAMHU CTEPEOMETPHHU: TIPU3MA, IMapalIeIeNuIe]], TUPaMUIA, TETPASIP;

—MMETb IPEJCTABJICHUS 00 aKCHOMAaX CTEPEOMETPHUHU U CJICACTBUAX U3 HUX U YMETh IPUMEHSATh UX [P PEIICHUH 33134,

— YMETh CTPOUTH CEYCHHSI MHOTOTPAHHUKOB C UCIIOJIH30BAHUEM PA3IIMYHBIX METOJIOB, B TOM YHCIIE METO/IA CJIC/IOB;

— MMETh TIPEJICTABJICHNE O CKPEIIUBAIONIUXCS MPSMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh YIOJ U PACCTOSHHE MEXTY
HUMH;

— IIPUMEHSTh TEOPEMBI O NAPAJLICIIBHOCTH MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUY 33,134,

— YMETh MPUMEHSITh NapajlIeIbHOE MPOSKTUPOBAHUE [T H300pakeHUs QUryp;

— YMETh PUMEHSITH MEPICHIUKYJIAPHOCTH MPSIMON U IJIOCKOCTH IIPH PELICHUH 33/1a4;




— BIIJICTh MOHATUSMHU OPTOrOHAIBHOTO MPOSKTUPOBAHUS, HAKIIOHHBIX U X TPOCKINHA, yMETh IPUMEHSTh TEOpPEMY O TPEX
MEPIIeHINKYIISpax Mpy PEIIeHN 3aj1ad;

— BIIQJICTh MOHSITHUSAMHU PACCTOSHUS MEXKIy (QUTYpaMu B MIPOCTPAHCTBE, OOIIETO NEPIICHAUKYIISIPa JBYX CKPEITUBAIOIIIXCS
MPSIMBIX U YMETh IPUMEHSTH UX MPU PEIICHUN 3a]1a9;

— BJIAJICTh MTOHITHEM YTJIa MEX]Ty IPSIMOH M TUIOCKOCTBIO U YMETh PUMEHSITH €T0 IPHU PEIICHUY 3a/1a4;

— BJIQJICTh TIOHATUSAMH JBYTPAHHOTO YIJIa, YIila MEXAY IUIOCKOCTSMH, MEePICHIUKYISAPHBIX IJIOCKOCTEH U YMETh
MPUMEHSATH UX TIPU PEIICHUH 3a1a4;

— BJIAJICTh MOHSITHUSAMU MPU3MBI, TTApAJIICIICITUTIC/Ia U TPUMEHSATh CBOMCTBA MapaUIe/ICUIe/Ia IPY PEIICHUN 3a]1a4;

— BIIaJIETh MTOHSITHEM IPSIMOYTOIHHOTO MMapaieNienue/Ia i IPUMEHATh €ro PY PEIIeHUH 3a]1ad;

— BIIAACTh MOHATHAMH TMUPAMUABI, BHIOB MHPAMUJ, SJIEMEHTOB IMPABIIFHOW MUPAMHUIBI U YMETh NMPUMEHSTh UX MpPH
pelIeHny 3a1aq;

—umems npeocmasieHue o meopeme Jiiepa, TPABUIBHBIX MHOTOTpaHHUKAX;

— BJIAJICTh MTOHSITHEM IUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSTH €ro P PEIICHUY 3a/1a4;

— MMETh TPEJICTABICHUE O MOJOOUU B MPOCTPAHCTBE U YMETh pPEIIaTh 33Ja4d Ha OTHOIICHHE TUIOINAJCH MOBEPXHOCTEH
Mo0OHBIX (UTYD;

— umMemsb npedcmagnerue 06 aKkCuoOMamu4ecKom memooe;

— 81a0emsb NOHAMUEM 2e0MeMPULECKUX MeCH MOUYeK 8 NPOCMPAHCMEe U YMemb NPUMEHAMb €20 01 peuleHus 3a0a4;

— yMemb NpUMeHAms OJisl peuleHus 3a0a4 C80UCMBA NIOCKUX U O8Y2PAHHBIX Y2108 MPEXSPAHHO20 Yeld, Mmeopembl
KOCUHYCO8 U CUHYCO8 0151 MPEXSPAHHO20 Vena,

— gnademsv HOHAMUEM NEPNEHOUKVIAPHOLO Ce4eHUs NPUMbL U YMemb NPUMEHAMb €20 NPU PeleHUl 3a0ay,

— umems npedcmasnerue 0 08OUCMBEHHOCHU NPABUILHBIX MHOC0CPAHHUKOG,

— 61a0emsb NOHAMUAMU YEHMPATLHO2O0 NPOEKMUPOSAHUS U NAPALIETbHO20 NPOESKMUPOBAHUSL U NPUMEHAMb UX NPU
NOCMPOeHUU CeHdeHUll MHO202PAHHUKO8 Memo0oM NPOeKYULL,

— umMemsb npedcmasierue 0 pazeépmrke MHOL0ZPAHHUKA U Kpamydaiiuem nymu Ha NO8ePXHOCMU MHO202PAHHUKA,

— uMemsb npeoCcmaesieHue 0 mpeéxepaHHoM U MHOSOSPAHHOM Yelie U NPUMEHSAMb CBOUCMBA NIOCKUX Y208 MHO20SPAHHO20
yena npu peuieHuu 3a0ay;

B noscedunesrnoil scusnu u npu uzyueHuu Opyeux npeomemos:

— COCMAsIsIMb ¢ UCHOIL3OBAHUEM CGOUCME 2e0MEeMPUYEecKUx @ueyp mamemamuyeckue Mooeau Ojisl peuteHuss 3a0ay
NPAKMUYecKo20 xapakmepa u 3a0ay U3 CMedCHbIX OUCYUNIUH, UCCTe008aMb NOJIYHEeHHble MOOeNU U UHMePNPemupo8ams
pe3yibmam.

HcTopus u MeTObI MATEMATHKH

— Vmets nipeacTaBiieHUE O BKIIAJIC BBIIAIONIMXCS MATEMAaTHKOB B Pa3BUTHE HAYKU;

— TOHUMAThH POJIbh MaTEMATHKH B pa3BuTHu Poccum;

— HCIIOJIb30BaTh OCHOBHBIC METO/IbI J0KA3aTEIbCTBA, IPOBOIUTH JJOKA3aTEILCTBO U BBITIOIHATH OTIPOBEPKCHHE;

— TPUMEHSTH OCHOBHBIE METO/IBI PEIICHUS MAaTeMaTHIECKHX 3a/1a4;

— Ha OCHOBE MaTeMAaTHYeCKHX 3aKOHOMEPHOCTEH B PUPOJIe XapaKTEPU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO
MHUpPa U IPOU3BECHHI UCKYCCTBA;

— TMPUMEHSTH MPOCTEHINNE POrPaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHKAI[MOHHBIC CUCTEMBI TIPU PEIICHUN
MaTeMaTHYECKUX 3a]1a4;

— TIOJIB30BAThHCS MPHUKIATHBIMU MTPOrpaMMaMH M TIPOTpPaMMaMK CHMBOJIBHBIX BBIYHCICHHH JIJISI UCCIIEA0OBaHUS
MaTeMaTHYECKUX 00BEKTOB;

—  NPUMEHAMb MAMeMAMUYecKue 3HaHUsL K UCCAE008ANHUI0 OKPYICAIOUE20 MUPA (MOOeauposanue Puudeckux
npoyeccos, 3a0auu SIKOHOMUKU).

MeToabpl MaTeMATUKH

— Hcmonp30BaTh OCHOBHBIE METOJIBI JIOKA3aTEIhCTBA, IPOBOANTH JIOKA3ATENBCTBO U BHIIIOIHATH OITPOBEPKECHHUE;

— TPUMEHSATh OCHOBHBIE METOJIBI PEIICHNS] MAaTEMAaTHUYECKHX 33]1a4;

— Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPHUPOJIE XapaKTEPU30BaTh KPACOTY M COBEPILIEHCTBO OKPYKAIOIIIETO
MHpa 1 IPOU3BEACHUI UCKYCCTBA;

— TMPUMEHSTHh MPOCTEUIINE MPOTPAMMHBIE CPEJICTBA M JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH
MaTeMaTHYECKUX 3a]1ad;

— TIOJI30BaThCs MPHUKJIAIHBIMU IPOrpaMMaMH M IIPOTPaMMaMU CUMBOJIBHBIX BBIYMCICHHH JIs UCCIICIOBAHUS
MaTeMaTHYECKUX 00BEKTOB;

—  NPUMEHAMb MAMEMAMUYECKUE 3HAHUS K UCCAEO08AHUI) OKPYICAIOWE20 MUpa (MOOeauposanue Guzuieckux
npoyeccos, 3a0auu SIKOHOMUKU).

TEMATHYECKOE IINTAHUPOBAHUE

PabGouass mporpamma mo y4deOHomy mpeamery «MartemaTuka» pa3spadoTaHa ¢ y4éToM paloueil NporpamMmsl
BOCIIUTAHMA, YTO OTPa’KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax H o0ecle4ynBaeT pealu3anuio
HHBapHAHTHBIX MoayJaei (UM) nporpaMmMsl «YpouyHas JesiTeIbHOCTE» U «OCHOBHBIE HIKOJIbHBIE e,
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11 KNACC

Ne
n/m

HanmenoBaHue pasnenoB u TeMm
IPOTrPaMMBbI

KommuecTBo
JacoB

Beero [KP  |IIP

OnexrpoHHbIe ((POBLIC)
00pa3oBaTeNbHbIE PECYPCHI

IIporpamma BocniuTaHust

AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIN3A UM «YpouHnas
1 BBoHOE IOBTOpEHHE Kypca 8 1 JIEATETLHOCTEY.
matemaTrku 10 kiacca -
2 Tpuronomerpudeckue GyHKIIUH https://resh.edu.ru/subject/ | Do roHe BHIMATIA
19 1 51/11/ 00yJaronmxcs K
— . €HHOCTHOMY acIie
3 ITpou3BoaHAS U €€ TEOMETPUICCKUI https://resh.edu.ru/subject/ HETHOCTHONY AeHerty
22 1 U3y4aeMBIX Ha YpoKax
CMBICIT 51/11/ .
N pEAMETOB, SABJICHUN U
4 ITpuMeHeHnEe MPOU3BOIHON K 16 1 https://resh.edu.ru/subject/ COGBITHI, HHHIMHPOBAHHE
UCCIIeIOBAHUIO QYHKIHI 51/11/ obcymnermii
5 [TepBoOOpa3Has 1 MHTETpaI 15 1 https://resh.edu.ru/subject/ | prickasesanmii cBoero
M MHCHMH, BI)Ipa6OTKI/I CBOCTO
6 | Kom6unartopuka 13 1 https:/resh.edu.ru/subject/ | muunocrroro orHomeHHs K
M n3y4yacMbIM CO6I)ITI/IHM,
7 | DeMeHTBI TEOPHHU BEPOSTHOCTEH 11 1 https://resh.edu.ru/subject/ | senenusm, nuuam
51/11/
8 | KowmmiekcHbie uncia https://resh.edu.ru/subject/ | MM «Ocnosmbie
14 1 51/11/ INKOJIBHBIC 1€J1a).
TEOMETPUA OO1IeIIKOIBHBIC
1 LunuHap, KOHYC, map 16 1 https://resh.edu.ru/subject/ | npasanmxu, exerommsre
M TBOPYCCKUC
2 OOBEeMBI TEI 17 1 https://resh.edu.ru/subject/ (TeaTpanu3oBaHHEIE,
M MY3bIKaJIbHBIC,
3 BekTopbl B mpocTpaHCcTBE 6 https://resh.edu.ru/subject/ | nureparypsie u T. 11.)
17/11/ MEPOTNPUATHSI, CBA3AHHBIE C
4 | MeToj KOOpIMHAT B IPOCTPAHCTBE 15 1 https://resh.edu.ru/subject/ | obmepoccuiickumu,
17/11/ PETHOHATIBHBIMHU
PEINETULIMOHHBIN DK3AMEH 3 3 https://resh.edu.ru/subject/ | MPa3AHUKAMHU, IAMATHLIMH
Nel (mpomeKyTOUHBIN KOHTPOJIIB) 17/11/ AaTaMH, B KOTOPBIX
PEITETUIIMOHHBIN DK3AMEH 3 3 https://resh.edu.ru/subject/ | Y4aCTBYIOT BCC KIACCHI
Ne2 (MTOTOBBIH KOHTPOJIB) 17/11/
MosTopene 26 https://resh.edu.ru/subject/
17/11/
OBILIEE KOJIMYECTBO YACOB I1O 204 17
ITPOT'PAMME

Brinucka Bepna 29.08.2023r.

JIMpeKTop IIKOJIBI
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