MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKJIEHUE
HOBOPOIICKAS CPEJHAA OBIIEOBPA3OBATEJ/IBHAS HIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «MaremaTuka» A 11 kiaacca

Pabouas mporpamma ydeOHoro npenMera «MaTemaTrukay 00s3aTeIbHON MPEAMETHON o0nactn «MaremaThka U
nH(opMaTHKa» SBJISCTCS YaCThbI0 OCHOBHOWM O00pa30BaTENbHOM MporpaMMbl cpemHero oomiero oopasopanus (OOII
COO) MBOY Hosopormickoii COII, pa3paboraHa B COOTBETCTBHM C HOyHKTOM 18.2.2, ®I'OC COO0O-2012 (c
W3MEHEHUsIMH) Ha ocHoBe  IIpuMmepHoii pabouell mporpammbel Mo Maremaruke. PaGodasi mporpamma mo y4eOHOMY
npenmery «Matematuka» mns 11 kmacca mpuBeneHa B coorBerctBue ¢ @OII COO B uactu conmepKaHusl |
IJIAaHUPYEMBIX Pe3yJbTaTOB OCBOEHHU IporpaMMel Ha ypoBHe COO u peanuzyercs 1 rog B 11 kiacce.

[Ipu peanusaimu pabodeii MporpaMMel 1Mo yueOHOMY npeaMeTy «MaTeMaThKa» UCIOIb3YITCS YIeOHUKU, BKIIFOUEHHbIE

B [Ipunoxenne Ne2 OITY-2022 (npuka3 Munnpocseuienust Poccun ot 21.09.2022 N 858):

1. MaremaTtuka: anreOpa M Hayaja MaTEMaTHYECKOrO aHajH3a, reoMeTpus. AireOpa M Havajga MaTEeMaTHYECKOTO
aHamm3za. 11 xmacc: yueOHMK as 00IIeo0pa3oBaTebHBIX — OpraHM3aIiiii: 0a30BbId yriyomennsiit yposuu / FO.M.
Konsrun, M.B. Tkauesa, H.E. ®denoposa, M. 1. [ladynuH. - M.: [IpocBermenue

2. Maremaruka: ajareOpa U Hadaja MaTEeMaTU4YECKOro aHanu3a, reomerpus. ['eomerpus 10-11 kmaccel:  yuyeOHHK JIst
00111600pa30BaTEIbHBIX opranusaiuii: 0a3oBeli W yriyOnenubii ypoBuu / JI.C. Aranacsn, u ap. - M.:
IIpocBemienue

Pabouas nporpamma pa3pabotaHa Y4HMTEIEM MaTEMAaTHKH IIKOJIbI B COOTBETCTBHM C [lomoykeHHeM o paboumx
nporpaMMax M OINpeNeNseT OpraHu3alHio 00pa30BaTEIbHOW JEITEIBHOCTH YUUTENs B IIKOJE [0 TpPEAMETY
«Maremartukay. Pabodast mporpaMma COJIEPKHT CIIAYIONINE CTPYKTYPHBIC DJIEMEHTHI:

-IIeJIM U3y4YeHusl y9eOHOro npeamera «MaremaTuka;

-MecTo ydeOHoro nmpeamera «MaremaTHkay B YIeOHOM IUIAHE;

-copepkanne yuebHoro npenmera «MaTemMaTuka»,

-IITAaHUPYEMbIe Pe3yIbTaThl (JINYHOCTHEIE, METANPEIMETHBIE U TIPEIMETHBIC);

-TeMaTH4yeckoe IUIaHUpoBaHUe, cHopMUpOBaHHOE ¢ Yy4éroM paboyell MpOrpaMMbl BOCIIUTAHUS H BO3MOXXHOCTBHIO

ucrnons3oanus DOP/IIOP.

Pabouass mporpamma obOcyxmena Ha 3acemannn [IIMO yuuTeneil mpeaMeToB MaTeMaTHYECKOTO — ITHKIIA,
MIPUHSTA pelIeHueM mefgarorudeckoro copera (mporokon NelO or 28.08.2023r.), yrBepkneHa mpukazom mo MbOY
Horopomnckoit COIL Ne68 ot 28.08.2023r. B KagectBe yacTu coxepxkanus OOIT COO

Ha ocnoBe mannoit mporpammbel yumteneM —paspabaremBaercs KTII B coorBerctBum ¢ llomokeHueMm o
KaJleHIapHO-TEeMaTHIeCKOM IUIAaHMPOBAHWW 10 y4eOHOMY TmpenMeTy, Kypcy, momymto. KTII paccmartpuBaercs Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Bopinmucka
M3 OCHOBHOI1 00pa3oBaTe/ILHOM MPOrpaMMbl CPeHEr0 0011ero 00pa3oBaHUMA

PaGouas nporpamma
yueOHoro npeamera «MaremaTuka»
miasa 11 kiaacca
(yriiy0J1eHHbIH YPOBEHb)

CPOK peaju3aunuu 1 rox

HEJHU U3YYEHUS YYEBHOI'O IPEJMETA

[TpuopuTeTHBIMY LIENAMHU 00yueHHs MaTeMaTHKe B 11 Kilacce siBISIOTCS:

- (hopMHpOBaHHE IICHTPATBHBIX MATEMATHYCCKIX TOHITUH (YMCIIO0, BEJMYUHA, TeOMEeTpHUecKas purypa, nepeMeHHas,
BEPOSITHOCTh, PYHKIHSI), 00ECITEUNBAIONIMX MPEEMCTBEHHOCTh U MIEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHus
00y4aroIIHNXCs;

- MTOJIBE/ICHHE YUANUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H MATEMATHUKU M OKPYKAIOIIETO
MUpa, TOHUMAaHNE MATEMATHKN KaK YaCTH OOIIeH KyJIbTYphl YEIOBEUECTRA;

- Pa3BUTHE WHTEIUICKTYAIbHBIX U TBOPUYCCKUX CITOCOOHOCTEH YUAIMXCsl, TO3HABATELHON aKTUBHOCTH,
HCCIIEIOBATEILCKUX YMEHUH, KPUTUIHOCTH MBIIUICHHSI, HHTEpECca K U3yUYCHUIO0 MATEMATHKH;



- (hopmupoBanue QpyHKIMOHATBHON MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHSI paclio3HaBaTh MATEMAaTHUECKHE aCTIEKTHI B
peabHBIX )KU3HEHHBIX CUTYAUsIX U TIPU U3YYECHUH JPYTHX YUeOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH
3aKOHOMEPHOCTEH, OPMYIHPOBATH MX HA S3bIKE MATEMATHKH U CO3/1aBaTh MaTeMaTHUYECKHE MOJIEIH, IPUMEHSITh
OCBOCHHBII MaTEMaTUYECKUH ammapar JUisl pelleHUs IPaKTUKOOPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATh

U OLICHUBATh I10JyYEHHBIE PE3YJIbTATHI.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
Ha u3ydenue maremaTuku (yriiyOsieHHbIN ypoBeHb) B 11 kiacce orBoautcst 204 vaca: (6 yacoB B Henemio).

COJAEPXKAHMUE YYEBHOI'O IIPEJIMETA

11 KUIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHA/IU3A

Dnemenmol meopuu MHOMCECHI8 U MAMEMAMUYUECKOT J102UKU

[lonsatre MHOXecTBa. XapaKTEpPUCTHYECKOE CBOWCTBO, 3JIEMEHT MHOXKECTBAa, ITyCTO€, KOHEYHOEe, OEeCKOHEYHOe
MHOkecTBa. CriocoObl 3ajjanusi MHOKecTB. [lomMHOMXecTBO. OTHOIIEHUSI TPUHAJISKHOCTH, BKIIOYEHHS, PAaBEHCTBA.
Omnepary HaJi MHOXKECTBAMH, UX WILTIOCTPAIINH C IIOMOIIBIO0 KpyToB Ditepa.

CuétHpie W Hecu€éTHbIE MHOXeCTBAa. VICTUHHBIE H JIOKHBIC BBICKAa3bIBaHUS (YTBEPKIACHHSI), OIEpaui Hal
BBICKa3bIBaHUAMHU. KBaHTOPHI CylIecTBOBaHHS M BCEOOIMHOCTH. AnreOpa BbICKa3biBaHUH. 3aKoHBI JOrMKH. OCHOBHEBIC
JIOTHYecKre MpaBuia. Pemenue Joruueckux 3a/1ad ¢ MCIob30BaHWEM KpyroB Jitnepa. Ymozakmouenus. O60CHOBaHUE
U JIOKa3aTelbCTBO B MaTemaTtuke. OmpeneneHusi. Teopembl. Buapl mokaszarenscTB. MaremaTudeckass WHIYKITHS.
YTBepkaeHua: oOpaTHOE NaHHOMY, IPOTHBOIIOJIOXKHOE, OOpaTHOE MPOTHBOMONOKHOMY. lIpM3HaK u CBOWCTBO,
HCO6XOHI/IMBIC " JOCTAaTOYHBIC YCIIOBH.

Yucna u evipasicenus

MHoxecTBa HaTypaJbHbIX, ICJbIX, palWlOHAaJIbHBIX, HGﬁCTBI/ITGHBHBIX yuceyl. MHOXECTBO KOMIUIEKCHBIX YHCEII.
HelictBuss ¢ KOMIUIEKCHBIMM 4ucliaMu. KOMIUIEKCHO comnpspbk€HHble uMciia. Moaylb W apryMeHT 4Yucla.
Tpuronomerpudeckas opmMa KOMIUIEKCHOTO yucna. PaguanHast mepa yrina. TpuroHomerpudeckas okpyxHocTb. CHHYC,
KOCHHYC, TAHTEHC U KOTaHTEHC 4yKcia. TpuroHoMerpudeckue GopMyIibl IPUBEIACHUS U CIIOXKEHUS, (OPMYJIIBI JBOHHOTO U
MOJIOBUHHOTO yriia. [Ipeobpa3oBaHue CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKUX (DYHKIHMI B MPOU3BENCHHE U 00paTHBIE
npeoOpaszopanus. CTelmeHb ¢ JCHCTBUTEILHBIM IIOKa3aTeneM, cBokicTBa cremeHu. Ywuceiao e. Jlorapudm, cpolicTBa
sorapudma. JleCATHUHBIH ¥ HaTypaibHbId JorapudMbl. TOXKIECTBEHHBIE IPEOOPA3OBAHUS TPUTOHOMETPUUECKHX,
norapu(pMHUYECKIX, CTEIEHHBIX U UPPAIIMOHANBHBIX BRIpAXKEHUNA. MeToT MaTeMaTHIeCKON HHTyKIIHH.

OcHoBHas Teopema apudpmeruku. OcraTku U cpaBHeHHs. Anroput™ EBkinaa. Kutaiickas Teopema 00 octaTkax. Maast
Teopema Depma. CHUCTEMBI CUHCIICHHUS, OTIWYHBIC OT MECATHYHBIX. DYHKIUSA Dijepa, YHUCIO W CyMMa JCTUTENCH
HaTypanpHoro ugucma. OcHoBHas Teopema anreOpsl. [IpuBoauiMble W HENPUBOAWMBIE MHOTOWIeHB. CHMMETpHUYecKHe
MHOrowieHsbl. LlenourciaeHHple U HEN03HauYHbIe MHOTOUYJICHBI.

Ypasuenus u nepasencmea

YpaBHEHUE, SABISIOLIEECS CIEACTBUEM IPYTrOro ypaBHEHMS; YPaBHEHMS, PABHOCUIBHBIE HA MHOXECTBE, PaBHOCUJIbHBIE
mpeoOpa3zoBaHusl ypaBHEHHH. T pUTOHOMETpHYECKHe, TOKa3aTelbHbIe, JorapupMUIecCKne U HPpallMOHATIbHBIE YPaBHEHUS
U HepaBeHCTBA. Tunsl ypaBHeHUN. Pelienre ypaBHEHU 1 HEPaBEHCTB.

Merox WHTEpBAJIOB /ISl PEHIEHUs HepaBeHCTB. | 'padrueckue MeTOmbl pelieHWs ypaBHEHUI W HEpaBEHCTB. Pemenwne
YpPaBHEHUH U HEPABEHCTB, COAEPKAIIMUX NIEPEMEHHYIO MOl 3HAKOM MOZYJIS.

CucreMpl TPUTOHOMETPHUYECKHUX, IOKA3aTENbHBIX, JIOTapUOMUYECKAX W HPPANUOHATBHBIX ypaBHeHHN. CHCTEMBI
TPUTOHOMETPUYECKUX, IOKA3aTENbHBIX, JIOTAPHPMUUECKIX U HPPAIOHATEHBIX HEPABEHCTB.

VYpaBHEHUs, cucTeMbl YpaBHEHUU ¢ mapaMeTpamu. HepaBeHcTBa ¢ mapamerpamu. PellieHue ypaBHEHHU CTENEHH BBIILIE
BTOpOI crenuaibHbIX BUAOB. Popmynsl Buera. Teopema besy. JlnodantoBel ypaBHeHus. Pernenune ypaBHEHWH B
KOMIUIEKCHBIX unciax. HepaBenctBa o cpennux. HepaBenctso bephyu.

Dyukyuu

TpuroHomerpuveckre GpyHKIMU YMCIOBOTO apryMenTta Yy = C0S X, Y = sin X, Yy = tg X, y = ctg X. CoiicTBa u rpaduku
TpUroOHOMeTpudeckuX GyHKIui. OOpaTHBIE TpUTOHOMETpHYecKWe (YHKIMM, WX TIaBHbIC 3HAYEHHS, CBOWCTBA H
rpadukn. CreneHHas, IOKa3aTelbHas, Jorapupmudeckas (QyHKIUHM, WX cBoiictBa W rpaduxu. I[Ipeobpazoanus
rpadukoB (YHKIHA: CBUT, YMHOXKEHHE HA YHCII0, CAMMETPHUSI OTHOCUTEIBHO KOOPIUHATHBIX OCel U Hauaia KOOpIUHAT.
Inemenmupl mamemamuuecko20 aHanu3a

[IpousBomnas ¢ynkmuu B Touke. KacatempHas k rTpaduky QyHKmmn. ['eomerpuyeckuii w (DU3MYECKHH CMBICI
npousBoaHoi. [Ipon3Boanbie 3nemenTapHbIxX (yHKuuil. [Ipon3BoaHas cyMMBI, TPOU3BEACHNUS, YACTHOTO, IBYX (DYHKLHUH.
Bropas npousBoanasi, €€ reoMeTpu4ecKuil 1 GU3NUECKHIA CMBICII.

[lousTre 0 HenpepbIBHBIX QYHKIUAX. Touku 3kcTpeMyMa (MakcMMyMa W MUHHMYyMa). VcciaenoBaHue 3JeMEHTapHBIX
(GYyHKUMH Ha TOYKM OKCTpEMyMa, HaXOKAECHHE HaWOONBIIEr0 M HAaMMEHbIIEro 3HaueHWH (YHKUMH C TOMOLIBIO
npousBoaHoil. [loctpoenue rpadukoB QyHKINN ¢ HOMOIIBIO TIPOU3BOAHBIX.

[Ipumenenue npon3BoAHON NpH perieHnH 3aaad. IlepsooOpasnas. IlepBoobpasHbie semMeHTapHbIX (yHKUIMHA. [lnomans
KpHUBONKHEHHON Tpanenuu. Popmyna Hetorona—IJleiibnuma. Onpenenéunplii
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uHTerpan. Beruucienne ruomanei miockux Quryp m oObEMOB Ten BpalleHUS C MOMOIIbI0 MHTerpaia beckoHeuHO
Manble 1 OeCKOHEYHO OONblIre YHCIOBBIEe MOClenoBaTeabHOoCTU. [penen uncioBoli mocnenoBaTenbHOCTH. beckoneuHo
yObIBatolasg reomerpudeckas mnporpeccus. [lonstue mpenena ¢yHkuuu B Touke. llonsitme mnpeaena QyHKIMH B
OeckoHeuHOCTH. AcuMNTOTHl rpaduka ¢(ynkumu. HenmpepwsiBHOcTh (yHKIHMH. CBOWCTBa HEMPEpHIBHBIX (YHKLUI.
Teopema Beiiepmitpacca mis HempepbBHBIX (yHkuuil. Juddepenuupyemocts Gynknuu. I[lponsBomnas ¢yHkumu B
touke. KacarenpHast k rpaduky QyHkiuu. ['eomerpuueckuii u (QHU3HUYECKUH CMBICH TNpou3BOAHOW. [IpuMeneHnue
npou3BoAHOM B Pusuke. [IponsBoausie s3nemMenTapHbix pynkuuid. [lpaBuna anddepenunpoanns. Bropas npousBonHas,
e€ TreoMeTpHuYecKHid H (QU3MYeCKUH CMbICI. TOYKM JKcTpemMyMa (MakcuMymMa W MuHHMYyMa). VccrnemoBanme
3JIEMEHTapHBIX (PYHKIMH Ha TOYKH SKCTpEMyMa, HauOObIee M HAUMEHBIIIee 3HAYCHUS

¢ momotplo npousBonHol. [loctpoenne rpadukoB QyHKIMI C MTOMOLIBIO MPOM3BOAHBIX. [IprMeHeHHe MpPOU3BOAHOM
MpH pelleHWH TPHUKIAJHBIX 337ad Ha MakcuMyM u MuUHMMYM. IlepBooOpasnas. Heompenen€uuelii uHTErpai.
[lepBooOpa3Hbie smeMeHTapHbIX QyHKOuWHA. [lnomans kpuBonuHeiHoW Tpaneunu. Popmyna Herorona—IJleliOauna.
OnpenenéHuplii HHTErpa. Brraucienue miomaei miockux Guryp U o0bEMOB TEl BPAICHUS C ITOMOIILI0 MHTErpaa.
Huddepennmanbapie ypaBHEHUS IEPBOTO U BTOPOTO MOPSIKA.

Komobunamopuka, éepoamnocms u cmamucmukda, 102UKa u meopus 2paghos

[IpaBuio npousBeneHus B komOuHatoprke. CoequHenus: 6e3 nosropennii. Coderanus u ux cBoiictsa. bunom HeroTona.
CoenuHeHUs ¢ TMOBTOpEHHSMH. BepostHOCTh  coObiThsa. CymMMma  BEpOATHOCTEH  HECOBMECTHBIX  COOBITHH.
[IpotuBononoxHble COOBITUS. YCIIOBHAas BepoATHOCTh. HesaBucumble coObiTusi. [lpowsBeneHne BeposTHOCTEH
He3aBUCHMBIX coObITHi. Dopmyna beprymmu. ®opmymna nomHoit BepositHocTH. Dopmyna baiieca. BepositHOoCTHOE
MIPOCTPAHCTBO. AKCHOMBI TEOPUHU BEPOSITHOCTEH.

JluckpeTHble ciyyaiiHble BEIWYMHBI M UX pacnpeneneHus. CoBMecTHbIE pacmpezaeneHus. PacmpeneneHne cyMMBbl U
MIPOM3BEICHNS] HE3aBUCHMBIX CIyYalHBIX BEMWYMH. MaTeMaTHdyeckoe OXHAAHWUE W TUCTIEPCHs CIy4dailHOW BENTWYIHHBI.
Martematrndeckoe OXKHIaHNEe U TUCTIEPCHSI CyMMBI CITy4alHbIX BETUIHH.

bunapHag cnydailHad BenuuuHa, pacnpenenenue bepuymnu. ['eomerpuueckoe pacnpeneneHue. buHoMmuaabHOE
pacnpeneneHue u ero cBoiictBa. HemnpepbiBHbIE cliydaiiHble BenuW4yuHbL [LTOTHOCTH BeposTHOCTUH. DyHKIUA
pacopenenenud. PaBHoMmepHoe pacnpenenenue. HopmanbHoe pacnpenenenne. @Dynkuus Jlammaca. Ilapamerpsl
HOPMaJBHOTO pachpenencHus. [Ipumepsl ciaydaiHbIX BENWYWH, MOMYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEIIHOCTH
W3MEPEHUN, POCT UYEIOBEKa). 3aKOH OOJNBIMX dYHCell. BBEIOOPOYHBIA METON W3MEpPEHHUsS BeposTHOCTEH. Poib 3akoHa
OoNBIIMX YHCed B HaykKe, mpupone u obmectBe. Koppemsuns nByx cimydaitHbx BenuuuH. IloHATHE 0 KO3 duIneHTe
KOppEILUN.

Cratuctuueckas runore3a. Cratucrudyeckue kpurepuu. CtaTUcTHUECKasi 3HAaUUMOCTb. [IpoBepka MpocTeHIINX TUIIOTES.
OcHOBHBIE OHSATHUS TEOPUH IpadoB.

I'EOMETPUA

Hununop, konyc, wap.
[Tonstue nunuuapa. Inomans nosepxHocTy HunHapa. [lonsatue konyca. 1lnomane noBepXHOCTH KOHYyCA. Y CEUEHHBIN
konyc. Cdepa u map. YpasHenue chepsl. Blaumuoe pacnonoxenne cepsl u miockoctd. KacaTenpHas IIOCKOCTD K
chepe. [Tmomans chepsl.

O0beMblI TeJI.
O6bem npsAMOyTONBHOTO Tapaenenunena. O0beMbl IPIMON MPU3MBI U MITHHAPa. OObeMbI HAKIIOHHOW MTPHU3MEI,
npaMuIel 1 KoHyca. O0beM mapa u wiomaas chepsl. OOBeMbI MAapoOBOT0 CErMEHTa, IIAPOBOTO CIIOS U IIapOBOTO
CEeKTOpA.
Bexmopuwt ¢ npocmpancmee
ITonsarne BekTopa B mpocTpaHcTBe. CI0XKEHNE U BBIMUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha uncino. KoMimianapHsie
BEKTOPBI.

Memoo Koopounam ¢ npocmpancmee
KoopauHatsl TOUKM M KOOpAMHATHEI BekTopa. CKalsipHOE MPOM3BEACHUE BEKTOPOB. Y PABHEHUE IUIOCKOCTH . [[BHKEHHS.
[IpeoOpazoBanue momoowsI.

Iloemopenue. Pewenue 3aoau.
TpeyronbHuku. YerbipexyronbHukd. OkpykHOCTb. MHOrorpanHuky. Tenma BpameHus.
YMeTs HCnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKOH JeATeNbHOCTH /ISl PeLIeHus 3a/1ad Ha OCHOBE
M3YYEeHHBIX ()OPMYI B CBOMCTB (PUTYP.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 MATEMATHUKE HA YPOBHE
CPEJTHEI'O OBIIETO OBPA30BAHUSA (ITPO®UJIHLHBIA YPOBEHbD)

B pesynprare ocBoenus yuamumuca 11 kmacca paboueld mporpaMMsbl 0 MaTeMaTHKe OyIyT TOCTUTHYTHI CIIEAYIOIUE
JMYHOCTHBIE Pe3YIbTAThI:

— cpOpMUPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAYUMOCTH
HAyK{d, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJaJ€HHE JJOCTOBEPHOH HHPOpMAIMeld O MepenoBbIX




JOCTHYKCHUSAX M OTKPBITUSX MHUPOBOH U OTEUECTBCHHOM HAyKU, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE
MHUpa U 00IIecTBa;

— KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYSCKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTIINYATh THIIOTE3Y OT
¢axra;

— TOTOBHOCTH M CITOCOOHOCTH BECTH JMAJIOT C IPYTHMMH JFOJbMU, JOCTUTATh B HEM B3aHMMOIIOHUMAHUS, HAXOIUTh O0IIUe
IEJTU ¥ COTPYIHUYATE IS UX JOCTHIKCHHUS;

— HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMHM MIIAJIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, YU4eOHO-UCCIENOBATEILCKOM, MPOSKTHON U APYTUX BUIAX JACATEILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM 4YHCIE CaMOOOpPa30BaHWIO, Ha MPOTSIKCHUM BCEH >KHU3HH,
CO3HATEIBHOE OTHOIICHHE K HEIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCICIIHOW NPO(PECCHOHANBLHOW H
OO0IIECTBEHHON eATENbHOCTH,

— ACTETUYECKOE OTHOILICHHE K MUY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO TBOPUECTBA;

— OCO3HaHHBIA BBIOOp Oyaymied mnpodecciu MW BO3MOXKHOCTEH peajiv3allid COOCTBEHHBIX JKHU3HCHHBIX IIJIAHOB;
OTHOIIIEHHE K MPOQECCHOHANBLHOW NEITEIBHOCTH KaK BO3MOXKHOCTHM YYacCTHS B PEUICHWW JIMYHBIX, OOIICCTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOJIEM.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

— CaMOCTOSITENILHO ONPEACISITh 1Ie/IK, 3a7aBaTh MapaMEeTPhl U KPUTEPUH, MO KOTOPHIM MOXKHO ONPEACIUTh, YTO IIEIh
JIOCTUTHYTA;

— OIICHMBATh BO3MOXKHBIC IOCJCACTBUS JOCTHXKEHHUS TOCTABJICHHOW IEIU B JCATEIBHOCTH, COOCTBEHHOH >KM3HH MU
JKU3HU OKPYXKAIOIIMX JIFOJICH, OCHOBBIBAsICh HA COOOPaKEHUSX STUKU M MOPAJIH;

— CTaBHUTb U (OPMYJIHPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BATEIIbHON JCITECIBHOCTH M KU3HEHHBIX CUTYaIUsAX;

— OIIGHMBATh PECYpChl, B TOM YHMCJIE BpPEeMs U Jpyrue HeMarepuajabHble PECYpChl, HEOOXOAUMBIE UIS JOCTHXKEHUS
IMOCTABJICHHOM 11EJIH;

— BBIOMpATh MYyTh JOCTHXKEHHUS IIEIH, IJIAHUPOBATHh PEIICHUE IOCTABJICHHBIX 3ajad, ONTUMH3UPYS MaTepHalibHbIC U
HeMaTepHalIbHbIC 3aTPaThl;

— OpraHu30BBIBaTh 3P(HEKTUBHBINA OUCK PECYPCOB, HEOOXOAMMBIX ISl IOCTHXKCHHUS ITOCTABJICHHOM 11€/IH;

—  COIOCTaBJIATH MOJyUYEHHBIA PE3YNIBTAT JACATEIBHOCTH C ITIOCTABJICHHOMN 3apaHee 1eJIbI0;

— WCKaTh W HAXOIUTh OOOOIIECHHBIE CIIOCOOBI pEIICHHS 3a/a4, B TOM YHCIE, OCYIISCTBIATh Pa3BEPHYTHIH
WH(OPMAITMOHHBIN TTOMCK M CTABUTH HAa €r0 OCHOBE HOBBIC (YUCOHBIC U TTO3HABATEIHHBIC) 3a/1a4H;

— KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HMH(MOPMAIMIO C Pa3HBIX IMO3WIMH, paclo3HaBaTh W (UKCHPOBATH
MPOTHBOpEYHs B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— HWCHONB30BaTh pa3iWYHbIC MOJEIHHO-CXEMAaTHUECKHE CPEJICTBA JUI MPEACTABJICHHS CYIIECTBEHHBIX CBs3el U
OTHOIICHUH, a TaK)Ke MPOTHBOPEYNH, BHISBICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— HaxOJUTh M TNPHUBOJUTH KPHUTHUYECKHE APTYMEHTHl B OTHOIICHHW JEHCTBUH W CYXKIEHHUH JPYroro; CIOKOWHO H
pa3yMHO OTHOCHTHCS K KPHUTHYECKAM 3aMEYaHHUSIM B OTHONICHWU COOCTBEHHOTO CYXKJCHHUS, pacCMaTpUBATh MX Kak
pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJUTH 32 PaMKH y4eOHOTO MpeMeTa U OCYIIECTBITh IIeICHANPaBICHHBIN TOUCK BO3MOXKHOCTEH ISl IIIUPOKOTO
MepeHoca CPeJICTB U CIIOCO0O0B JICHCTBYS,

— BBICTpaMBaTh WHAWBUAYAIBHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YYHUTHIBAS OTrPAHUYCHUS CO CTOPOHBI JAPYTHX
YYACTHUKOB M PECYPCHBIC OrpaHUYCHUS;

— MEHSATh U YACPKUBATh Pa3HbIC IO3UIUH B TTO3HABATEIBHON JCATENHHOCTH;

— OCYIIECTBISTH JACIOBYI0O KOMMYHUKAITUIO KaK CO CBEPCTHUKAMH, TAK U CO B3POCIBIMH (Kak BHYTpU 00pa3oBaTeIbHOM
OpraHHu3alliy, TaK ¥ 3a ee MpeaenamMu), MoJAOUpaTh MapTHEPOB M JCTOBOW KOMMYHHKAIIMA HCXOMS W3 COOOparKeHHH
PE3YNBTATUBHOCTH B3aUMOJICHCTBHS, & HE TIMYHBIX CUMITATHIA,

— TpH OCYIIECTBICHWUU TPYIIOBONH pPabOTHl OBITh KaK PYKOBOJUTENEM, TaK W UWICHOM KOMaHJbI B Pa3HBIX POJIX
(reHepaTop HJeH, KPUTHK, HCIIOJTHUTEND, BHICTYITAFONIHN, SKCIIEPT H T.JI.);

— KOOPIWHHPOBATH W BBHIMONHATH pPa0OTy B  YCIOBHAX PEAIBHOrO, BUPTYaJbHOr0O M KOMOMHHPOBAHHOTO
B3aMMOJICHCTBYSI,

— pasBepHYTO, JIOTUYHO W TOYHO W3JIaraTh CBOKO TOYKY 3pPEHHS C UCIOJIb30BAHUEM aJIeKBaTHBIX (YCTHBIX U
MUCHbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(JIUKTOreHHBIE CHUTYAallMd U MPEIOTBPAATh KOH(PJIMKTHI JO MX AKTUBHOH (Da3bl, BHICTPAMBATH
JIETIOBYIO U 00pa30BaTENbHYI0 KOMMYHHKAIIHIO, M30€rast IMYHOCTHBIX OIICHOYHBIX CYXKJICHHUH.

IMpu peanuszanmu paboueit MporpaMMel MO0 MaTEMATHKE TAKIKE CO3JA0TCS YCIOBUS, 00ECIIEUNBAIOIINE BO3MOKHOCTD
(dbopmupoBaHUs QYHKIIMOHATIBHOW TPAMOTHOCTH O0YYAIOIINXCS KaK CIIOCOOHOCTH peniaTh yueOHbIe 3a/1a4d 1
KU3HEHHBIC MPOOJIEMHBIC CUTYAIUH Ha OCHOBE C(HOPMHUPOBAHHBIX MPEAMETHBIX, METAPEIMETHBIX U YHUBEPCATbHBIX
CIMOCOOOB JIEITENBHOCTH: YUTaTENbCKas rpamMoTHoCcTh (UI'), MaTemarnyeckas rpamotHocTh (MI'), huHaHCOBas
rpamotHOCTh (®uHI"), kpeatnBHOE MBIIUIeHUE (KM), Tio6anbHbIe KoMiteTeHH (I'K)

H[)e[[MeTHbIe PE3YJAbTATbI OCBOCHUA KypCa MaTEMaTUKU Ha er'Iyﬁ]'IéHHOM YPOBHE OpHUCHTUPOBAHBI TPEUMYIICCTBECHHO
Ha IMOATOTOBKY K MOCICAYIOLIEMY HpO(bCCCI/IOHaIIBHOMy 06p330BaHI/I}0. I[J'Iﬂ YCHCIIHOIO MPOAOJIKCHU A 06p330BaHI/I$I oo
CIICHHUAJIBHOCTAM, CBA3AHHBIM C MPUKJIAJHBIM HCIIOJIL30BAHUEM MATCMATHKHU (1 - YPOBCHBb INIAHUPYEMBIX pe3y.]'II>TaTOB),
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BBIITYCKHUK HAYYHTCH, 2 TaKKe MOJYYHT BO3MOKHOCTh HAYYHTBCH I OOECIICUCHUS BO3MOXHOCTH YCHEIIHOTO
Mpono/DKeHHsT 00pa3oBaHMs MO CIENHaJbHOCTSAM, CBS3aHHBIM C OCYILECTBICHHEM HAyYHOH M MCCIEAOBATENbCKON
JeATEIBHOCTH B 00J1aCTH MaTeMaTHKK  CME&KHBIX HAayK (2-i ypOBEHb INIAHUPYEMBIX PE3YJIbTaTOB, BBIACICHO KYPCUBOM):
DJIeMeHTBI TEOPHH MHOKECTB M MATEMATHIECKOW JIOTHKH

— CB00OOIHO ONEpUpPOBaTh MOHITHUSMH: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOMKECTBA, INepecedcHue, o0beJUHEHUE U
Pa3HOCTh MHOYKECTB, YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHON MPSIMOH, OTPE30K, MHTEPBAJl, OIYHHTEPBAI, IPOMEKYTOK
C BBIKOJIOTOHM TOUYKOIA, Tpauueckoe MpecTaBiIeHne MHOKECTB Ha KOOPIMHATHON TIOCKOCTH;

— 3aJaBaTh MHOXKECTBA MEPEUNCIICHUEM U XapaKTEPUCTHYECKHM CBOHCTBOM;

— ONepUPOBATh TMOHATHSAMH: YTBEP)KICHHUE, OTPUIIAHUE YTBEPIKICHUS, UCTHHHBIC U JIOKHBIC YTBEPXKICHMS, NPUYNHA,
CIIE/ICTBHE, YACTHBIN CiTydail o0IIero yTBepkKeHus, KOHTPIIPUMED;

— TPOBEPSTH MPUHAIEKHOCTD DIIEMEHTa MHOXECTBY;

— HaXOIUTh MepeceueHne u 00beJUHEHNE MHOXKECTB, B TOM YHUCIIE MPEICTABICHHBIX rpadueckd Ha YHCIOBOU MPSIMOM
1 Ha KOOPJAMHATHOM MJIOCKOCTH;

— TPOBOAUTH JIOKa3aTeNbHbIC PACCYKICHUS 115l 000CHOBAHUSI HICTUHHOCTH YTBEPIKICHUH;

—  ONEepuposamsb NOHAMUEM ONpedeseHUs, OCHOBHbIMU GUOAMU ONpedeNeHUll, OCHOBHbIMU GUOAMU MeopeM;

—  NOHUMAMb CYMb KOCEEHHO20 0OKA3AMENbCMEA,

—  Onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECMEA;

—  NPUMEHAMb Memo0 MAMEMAMUYecKol UHOYKYUU Ol NPOBEOCHUs. PACCYHCOCHUN U OOKA3AMENbCme U NPU peuleruu
3a0au.

B noecednesnoii srcuznu u npu uzyyeHuu opyeux npeomemos.

— HCIIOJIb30BATh YHCIIOBBIE MHOXKECTBA Ha KOOPJMHATHOMN MPSIMOM U Ha KOOPJMHATHOM IJIOCKOCTH JIJIsi OTMCAHUS
peabHBIX TIPOIIECCOB U SBIICHUIA;

— TPOBOAUTH JOKA3aTeIbHBIE PACCY)KICHUS B CHUTYalMAX IOBCETHEBHOM J>KM3HHU, TPU pEIICHHH 3ala4 W3 JPYTrUX
MPEMETOB;

B nosceonesnotl sicuznu u npu uzyuenuy opyeux npeomemos:

—  UCHONIb308AMb MEOPEMUKO-MHONCECMBEHHDIL A3bIK U A3bIK JO2UKU OJI ORUCAHUS PEalbHbIX NPOYECCo8 U A8NeHUll, Npu
peuieHul 3a0a4 Opyeux y4eOHvlx npeomMemos.

Yncaa v BbIpakeHUs

— CB000OHO OmEepupPOBATh MOHATHSAME: HATYpaIbHOE YHCIIO, MHOJKECTBO HATYPAJIbHBIX YHCEIN, LIEI0E YUCII0, MHOKECTBO
HENBIX YHCEN, OOBIKHOBEHHAsl NpoOb, AeCSITUYHAs JpoOb, CMEIIAHHOE YHUCIO, PAMOHAIBHOE YHCIIO, MHOXECTBO
paIMoOHANBHBIX YHCEN, WPPAIMOHATIBHOE YHWCIO, JEHCTBUTENBHOE UHCIO, MHOXXECTBO JCWCTBUTENBHBIX YHCEDN,
reoMeTpuvecKasl HHTEPIPETalns HaTypaJbHBIX, IENbIX, PAlHOHATBHBIX, JEHCTBUTEIHHBIX YHCEI;

— TIOHUMATh U OOBACHATH PA3HUILY MEXK]TY MTO3UITMOHHON M HETIO3UITMOHHOW CHCTEMaMH 3aITUCH YHCe;

— TIePEeBOAMTH YHMCIIA U3 OJJHON CHCTEMBI 3al¥CH (CHCTEMBI CYHCIICHUS) B APYTYIO;

— JIOKa3bpIBaTh M WCIONH30BATh MPU3HAKA NEIUMOCTA CYMMBI M TIPOH3BEICHWS TPU BBIIOTHEHWH BBIYHCICHUN H
pelIeHuy 3a1a9;

— BBITIONHATH OKPYTJIEHHE PAIlMOHATBHBIX U HPPAIMOHATBHBIX YHCEN C 33JJAHHON TOYHOCTHIO;

— CpaBHHUBATh JICHCTBUTENBHBIE YHCIIA PAa3HBIMU CIIOCO0AMH;

— VOOpSIOYMBATH YHCJA, 3allMCaHHBIE B BHJE OOBIKHOBEHHOH W JECATHYHOM nOpoOW, drclia, 3amriCaHHBbIE C
HCIIONIB30BaHNEM apH(PMETHIECKOTO KBaJPaTHOTO KOPHS;

— #axoguth HOJI 1 HOK pa3upIMu crioco6amul ¥ HCIIONB30BaTh MX MIPH PEIIICHUH 3aad;

— BBITIONHATH BBIYHCIICHHS W TIPe0Opa30BaHUs BBIPAKEHUN, COEPKANNX ACHCTBUTENbHBIC YHCIa, B TOM YHCIIE KOPHH
HaTypaJIbHbIX CTEHCHEH;

— BBITIONHATH CTaHIAPTHBIE TOXKIIECTBEHHBIE MPEe0OPa30OBaHU TPUTOHOMETPHUYECKUX, CTENEHHBIX, WPPAIlMOHATHHBIX
BBIPAXKCHUM.

—  €80000HO ONEPUPOBANb YUCTOBLIMU MHONCECMBAMU NPU PEUUeHUY 3A0aY;

—  NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU PACUUPEHUS YUCTIOBbIX MHONCECE,

—  81a0emb OCHOBHbIMU NOHAMUAMU TMeOpUU 0eTUMOCHU NPU PeUleHUY CMAHOAPMHBIX 3a0ay,

— umemsb 6a308ble NPeOCMABIEHUs O MHONCECHIEE KOMNIEKCHBIX YUCEL,

—  B80O00HO 8LINOIHAMb MONHCOECMBEHHbIE NPEOOPAZ0BAHUL MPULOHOMEMPULECKUX GbIPAINCEHULL

— 81adems opmynoi bunoma Heromona;

—  NpUMEHAMb NPpU peueHuu 3a0ay meopemy o aunelinom npeocmasnenuu HOJ[;

— npumeHams npu pewieHuu 3a0ay Kumartickyro meopemy 006 ocmamkax,

— npumeHams npu pewieHuu 3a0a4 Manyro meopemy @epma;

—  yMemb GbINOAHAMb 3ANUCH YUCTA 8 NO3UYUOHHOU CUCEMe CHUCTIeHUS,

—  NPUMEHAMb NPU PeuieHul 3a0ai MeopemuKo-yuci08ble PYHKYUU: YUCIO U CyMma Oerumenet, pyuxyuro Diiepa;

—  HNpUMEHAMb NPU peuleHuU 3a0ay yennvle opoou;

— HpUMEHAmMb NpU  peuleHuu 3a0ay npocmetiwiue @OYHKYUU KOMNJIEKCHOU NepPeMeHHOU KAk 2eoMempuyeckue
npeobpazosanusl.

B nosecednesnoil srcusnu u npu uzyyenuu Opyaux npeomemos:




— BBIMIOJHATh U OOBSCHATH CPAaBHEHUE PE3YJIbTATOB BBIYUCICHWM TPU PEIICHUU MPAKTHYSCKUX 3a/lad, B TOM YHCIC
MPUOIKEHHBIX BRIYMCIICHUM, UCIIONIB3YS pa3HbIE CIIOCOOBI CPAaBHEHUI;

— 3alMChIBaTh, CPaBHHUBATH, OKPYIJIATh YUCIOBBIC JJAHHBIC PEATBHBIX BEIMYWH C HCIOJIb30BAHMEM DPAa3HBIX CHUCTEM
M3MEPCHUS,

— COCTaBIIATh U OIICHUBATH PAa3HBIMH CIIOCOOAMH YHCJIOBBIC BBIPAXKCHUS MPH PEIICHUN MPAKTUYCSCKUX 3a51ad M 3aa4 U3
JPYTUX YY€OHBIX MPEIMETOB.

YpaBHeHHS U HEPABEHCTBA

— CB00OOIHO OmNEpUpPOBaTh MOHATHSIMH: YPaBHCHHUE, HEPaBEHCTBO, PABHOCWJIbHBIC YypaBHEHHS M HEPaBEHCTRA,
ypaBHEHHE, SBJISAIONICECS CICACTBUEM JPYrOro YpaBHEHUS, YPaBHECHUS, PAaBHOCUJIbHBIC HA MHOXXECTBE, PABHOCHIIbHBIC
npeoOpa3oBaHusl YpaBHCHUMH;

— BJIaJICTh METOJIAMHU PEIICHHS TPUTOHOMETPHYECKUX YPaBHEHWI, HEPABCHCTB, YMETh BBIOMPATh METOJA PCUICHUS U
000CHOBBIBAThH CBOH BEIOOD;

— CBOOOJIHO HCIIOJIb30BaTh TOXKICCTBEHHBIC IPE0OPa30BaHUs IIPH PEIICHUH TPUTOHOMETPUUYCECKUX YpaBHEHHI;

—  CB0O0OHO Onpedensimb Mun U 6blOUPaAMs MeMo0 PeueHUss MPUSOHOMEMPULECKUX YPAGHEHUU,

—  peuiamv OCHOGHbBIE MUNBL YPAGHEHUU U HEPABEHCNE C NAPAMEMpPAMU,

B noscednesnoii srcuznu u npu uzyyeHuu opysux npeomemos.

— COCTaBIIATh U peIllaTh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMbI IIPH PEIICHUU 33]1a4 JIPYTUX YUCOHBIX MIPEIMETOB;

— BBINIOJIHATH OLICHKY IPaBJONO00MS Pe3y/IbTaTOB, MOJIy4aeMbIX IPH PELUICHUH PA3JIMYHBIX YPABHEHUH, HEPABEHCTB U
HX CHCTEM IIPH PEIICHUH 3aa4 APYIHX YIeOHBIX MPEIMETOB;

— COCTaBJIATh ypaBHEHHE, HEPABCHCTBO WJIM MX CHUCTEMY, OIMCHIBAIOIIME PEAJIbHYIO CHUTYAIUIO0 WM MPUKIAJIHYIO
3a/1a4y, MHTEPIIPETUPOBATh MOJIYUCHHBIE PE3y/IbTaThI;

—  HCIOJIBb30BaTh MPOrPAMMHBIEC CPEICTBA IIPH PEIICHUH OTICSIbHBIX KJIaCCOB YPAaBHCHUN U HEPABEHCTB.

DYyHKUNHU

— Brnagers NOHATHUSMHU: 3aBUCUMOCTh BEIWYHMH, (QYHKIMS, apryMEHT M 3HaueHHe (DYHKIMH, 00JacTh ONpPEICICHUs U
MHOXXECTBO 3HaueHWH (GyHKOWHU, TrpaduK 3aBHCUMOCTH, TpaQuk QGYHKIUH, HYIH QYHKIHHA, OPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHHUE HA YHCIOBOM IMPOMEKYTKE, YOBbIBAHHE HAa YHCIIOBOM IIPOMEXKYTKE, HAauOOJbIICe U
HauMEHbIIIee 3HAUYeHUE (YHKIMH Ha YHUCIOBOM INMPOMEXKYTKeE, repuoanyeckas (QYHKIUS, [MEPUOJ, YCTHAS U HEUeTHas
(YHKIIUY; YMETh IPUMEHSTH 3TH OHSITHS TIPU PEIICHNH 33134,

— BJAJETh TOHATHUSAMH TPUTOHOMETpUYECKHUe (YHKIUU; CTPOUTh WX TrpadUKd W yMETh NIPUMEHATh CBOWCTBA
TPUTOHOMETPHYCCKUX (PYHKIUH MTPH PEIICHUH 3371a4;

— BJaJeTh MOHATHEM 00OpaTHast GYHKIUS, TPUMEHSTh 3TO MOHSATHE NIPU PEIICHUH 3a71a4;

— TIPUMEHATH TPH PEIICHUH 3a/1a4 CBOMCTBA (DYHKIIMIT: YETHOCTD, IEPUOJMIHOCTD, OTPAHHYCHHOCTH;

— TIPUMEHATH NPH PENICHUH 3a/1a4 IpeoOpa3oBanus rpadukoB QyHKIINNT;

— BJAJICTh OHSATHIMH YUCIIOBAs TOCIENOBATEILHOCTh, apiMeTHUECKas U TeOMETpHYECcKasl TPOrPecCHs;

— TIPUMEHSTH IPH PEIICHUH 3a71ad CBOMCTBA U IPU3HAKHA apU(DMETHICCKON U TEOMETPHUICCKON IPOTPECCHIA;

— enademb NOHAMUEM ACUMAIMOMbL U YMEMb €20 NPUMEHMb NPU PeuleHUU 3a0ay;

—  NpUMeHAmb Memoobl peuteHus npocmetiuux OuGhepeHyuarbHbIX YpagHeHutl nepeoo U Mopo2o NOpsioKos

B nosceonesnou srcusiu u npu uzyyeHuy Opy2ux y4eoOHblx npeomemos.

ONpeessITh 1o rpaduKkaM W HMCIONB30BaTh JUIS PEIICHWs MPUKIAIHBIX 33/1ad CBOWCTBA PEANBHBIX MPOIECCOB H
3aBHCHUMOCTEH (HauOONbIINe U HAaMMEHbBIINE 3HAUYCHUS, TPOMEKYTKH BO3pACTaHUS U YObIBAHUS (PYHKIIMHU, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACHMITTOTHI, TOUKH Tepernda, mepuo 1 T.1L.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYyallUuu;

— OmpeAessiTh MO TpapuKkaM MPOCTCHINNE XAPAKTCPUCTHKH TEPHOANYCCKUX MPOIIECCOB B OHMONOTMH, SKOHOMUKE,
My3BIKE, PAINOCBS3H U Jp. (aMILTUTYAA, IEPHUOST U T.I1.).

JJieMEeHTBbI MATEMATHYECKOT0 aHATH3a

— Branmers moHsTHEM O0ECKOHEYHO YOBIBAIONIAs T€OMETPUYECKash MPOrPecCUsi U YMETh MPUMEHSTh €ro Mpu PelieHUN
3a1aq;

— TPUMEHSTH JIJIsl PEIICHUS 3a/1a4 TEOPHUIO TIPEICIIOB;

— BJAJETh MOHATHSIMU OCGCKOHEUHO OOJbIIMe W OCECKOHEYHO Mallble YHCIIOBBIE MOCIECIOBATEILHOCTH H YMETh
CpaBHHUBATh OECKOHEYHO OONBIIHNE U OECKOHEYHO MaJTbIe TOCIEIOBATEILHOCTH;

— BJAJETh MOHATHSIMU: MPOU3BOIHAS (DYHKIIMK B TOUKE, MPOU3BOIHAS (DYHKIINH;

— BBIYUCIIATH MPOU3BOJHBIC DIIEMEHTAPHBIX QYHKIIMH M UX KOMOMHAIHIA;

— HCCIenoBath (PyHKIIMH HA MOHOTOHHOCTh M SKCTPEMYMBI;

— CTPOUTH rPaUKH U MPUMEHSATH K PEIICHUIO 3a]]a4, B TOM YHUCIIC C TApaMETPOM;

— BIIQJICTh NIOHATHEM KacaTenbHasl K rpauKy GyHKIIMH U YMETh IPUMEHSITD €ro MPHU PEIICHUH 3a/1a4;

— 80000HO 81a0emb CIMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A 0TI GLIYUCIEHUS NPOU3BOOHBIX (DYHKYUU
OOHOU nepemeHHOl;

—  80000HO NPUMEHAMb ANNAPA MAMEMAMUYECKO20 aHANU3A OISl UCCLe008AHUSA PYHKYULL U HOCMPOEHUS 2PAPUKO8, 8
MOM YUCAE UCCIe008AHUS HA BLINYKIOCb,




—  Onepuposamv 6 CMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbICULUX NOPAOKOB,

—  yMemb NPUMEHIMb NPU PeULeHUU 3A0aY C8OUCMBA HENPEPLIBHbIX (DYHKYULL,

—  yMemb NPUMEHAMb NPU peulenuu 3a0ay meopemvl Betiepuumpacca,

—  yMemb GbINOJHAMb NPUOIUINCEHHBIE GLIYUCTICHUSL,

—  yMemb NPUMEHIMb NPULONCEHUE NPOU3BOOHOU K PEUEHUIO 3a0ay eCIecn803HAHUSL,

— 81a0emb NOHAMUSMU 6MOPAsi NPOU3BOOHAS, BbINYKIOCHb 2pauKa (yHKyuu u ymems UCciedosamv QYHKYUW Ha
8bINYKIIOCHIb

B nosceonesnoil acusnu u npu uzy4enuu Opy2ux y4eouuix npeomemos.

— peliath NPUKIAJHBIC 3aJayd W3 OHOoJOruM, (U3MKH, XMMHH, SKOHOMUKA W JAPYTHUX MPEAMETOB, CBSI3aHHBIC C
HCCIICIOBAHUEM XapPaKTEPUCTHK MPOLIECCOB;

— HHTEPIPETUPOBATH MOIYUCHHBIC PE3YJIbTATHI.

CTaTHCcTHKA U TeOpHs BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

— BJIaJICTh OCHOBHBIMU TOHSATUSAMHU KOMOMHATOPUKH U YMETh X MPUMEHSTH IIPU PEIICHUH 3a]1a4;

— HMETh MpeCTaBICHUE 00 OCHOBAaX TCOPUU BEPOSTHOCTEIH;

— 81a0emb OCHOBHBIMU NOHSMUAMU meopuu epagos (epagh, eepuuna, pedpo, cmeneHv epulunbl, NyMmov 8 epage) u
yMemb NPUMEHMb UX NPU peuleHul 3a0ay,

—  uMemb npPeoCcmasieHue 0 0epesbsx U yMems NPUMEHAMb NPU PEeUeHUulU 3a0ay;

— glnademv NOHAMUEM CEAZHOCHb U YMEMb NPUMEHSINb KOMNOHEHMbl C8A3HOCMU NPU PelleHUU 3a0al;

—  yMemb 0CYyuleCmeaisims nymu no peopam, o6xoovl pebep u eepuiut 2paga,

— umemv npedcmaegieHue 00 IUNEPOBOM U SAMUILIMOHOBOM NYMU, UMEMb NPEOCMAGIeHUe O MpPYOHOCMU 3a0adu
HAX0MHCOEHUSL 2AMUTLINOHO8A NYMU,

—  gnademv NOHAMUAMU KOHEUHble U CYEMHbIE MHOXICECNEA U YMemb UX NPUMEHIMb NPU peueHuu 3a0au,

—  yMemb NPUMEHAMb MEMO0 MAMEMAMULecKou UHOYKYUU,

—  yMemb NPpUMEHIMb NPUHYUnN JJupuxie npu peueruu 3a0ay.

B noscednesnoii soicuznu u npu uzyyenuu Opyaux npeomemos.

—  BBIYMCIIATH WJIU OLICHUBATh BEPOSITHOCTH COOBITHI B pealibHOM KU3HH;

— BBIOMPATH METOBI MOAXOISIIIEIO IPEACTABICHHS U 00Pa0OTKH JaHHBIX.

Texcmoeswie 3a0auu

— Pemath pa3Hble 3aJ1a4u MOBBIIIIEHHOW TPYAHOCTH;

— aHANMM3UPOBATH YCIOBHE 3aJadd, BHIOMpATh ONTUMAIBHBIA METOXI pEIICHHS 3aJadd, pacCMaTpHBas pPa3IMIHbBIC
METO/BI;

— CTPOWTH MOJCNH PEIICHUS 3aa9H, IPOBOANTH TOKa3aTeIbHEIC PACCYKICHUS ITPHU PEIIICHIH 3a]1a4H;

— pemaTs 3a7a4u, Tpedyromue nepedopa BapHaHTOB, POBEPKH YCIIOBUH, BRIOOPA ONTHMAJIHHOTO PE3yIIbTaTa;

— aHaJTM3UpPOBATh U WHTEPIPETHPOBATH MOJTYUCHHBIE PEIICHHs] B KOHTEKCTE YCIOBUS 3aJadl, BRIOMPATH PEIICHUS, HE
MIPOTHUBOpEYAIIie KOHTEKCTY;

— TIEePEeBOAMTH MPH PEIICHUH 3aa9i HHPOPMAIIHUIO U3 OTHOM (POPMBI 3aIHICH B JIPYTYIO, HCIIONB3YS MPH HEOOXOANMOCTH
CXEMBI, TaOJIUIIBI, TPaQUKH, JHATPAMMEL.

B noscednesnoul orcusHu u npu u3yyeHuu Opyeux npeomemos.

- pemaTh MpakTUYecKHue 3a7]a9d 1 33/1a9 U3 IPYTUX IPEIMETOB

I'eomerpus

— BJIAJIETh TEOMETPHUUECKUMH TTOHATHSMH TIPU PEIICHUH 33734 U MPOBEACHUN MAaTEMAaTUUYECKUX PaCCyX ACHUH;

— CaMOCTOSTENHHO (POPMYIIMPOBATH OMPENEICHUS TEOMETPUIECKUX (UTYP, BBEIBUTATh TUIIOTE3BI O HOBBIX CBOMCTBAaxX W
MpU3HaKaX TeoMeTpuYecknx (uryp M OOOCHOBBIBATH WM OMNPOBEPTaTh WX, O0000MIATh WM KOHKPETH3HPOBATH
pe3ynabTaThl HA HOBBIE KJIACCH (UTYp, HMPOBOJAWTH B HECIOXKHBIX CIydasxX KIACCHPUKAIUIO (UTYP IO pPa3THIHBIM
OCHOBaHMSIM;

—HCCIEN0BaTh YepPTeXKHU, BKIOYAs KOMOWHAIrmu GUryp, H3BIEKaTh, HHTEPIPETHPOBATh W TPEOOPa30BHIBAThH
WH(OpPMAITHIO, TIPEICTABICHHYIO Ha YepTexKax;

— pemaTh 3a/1a4i TEOMETPUYECKOT0 COZIep KaHMsI, B TOM YHCIIE B CHTYaIlHsIX, KOTJa aJrOpUTM PEIICHUS HE CIeAYeT SIBHO
W3 yCJIOBUSA, BBITOTHATH HEOOXOAMMBIE ISl PElIeHUs 3a/1a4¥ JOMOTHUTENbHBIE TOCTPOSHUS, UCCIIENOBATh BOSMOKHOCTh
MIPUMEHEHHS TeopeM u POPMYII IS PEIIeH s 3a/1a4;

—yMeTb (QOpMYIUPOBATH U IOKA3bIBATh TEOMETPHUIECKHE YTBEPIKICHHUS,

— BIIAJIETh IOHATHUSAMHU CTEPEOMETPHUU: IPU3Ma, TIapaLIeNeuIIel, TUpaMUIa, TETPadIp;

— MMETh TPEICTaBICHUS 00 aKCHOMAaX CTEPEOMETPUH U CIEJCTBUSAX U3 HUX U YMETh PUMEHSTH UX [P PEIICHUH 3a/1a4;
—YMETh CTPOUTh CEYCHUSI MHOT'OTPAHHUKOB C MCITOJIb30BAHMEM PAa3IMYHBIX METOJIOB, B TOM YHCIIE METO/Ia CIICIOB;
—HMMETh TIPEJCTABIICHUE O CKPEIIMBAIIIUXCS MPSIMBIX B TMPOCTPAHCTBE M YMETh HAXOIUTh yrojd U PACCTOSHUE MEKIY
HHUMUY;

— IPUMEHSTH TEOPEMBI O TIAPAJUICIIBHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE MPHU PEIICHUH 33]1a4;

— yMETh MPUMEHSTH NapajlIeIbHOE MPOSKTUPOBAHUE [T H300paxkeHus puryp;

— YMETh MPUMEHSTH NIEPIESHAUKYISIPHOCTH TIPSIMOI | MJIOCKOCTH TIPH PELICHUH 33124,
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— BJIAJICTh MTOHSTHSIMH OPTOTOHAIBHOTO MPOCKTUPOBAHHUS, HAKJIOHHBIX M UX MPOCKIUN, yMETh IPUMEHITH TEOPEMY O TPEX
MEPIICHANKY/IApax MpU PEIICHUH 3a]1a4;

— BJIAJICTh MOHITHSIMH PACCTOSIHHSI MEXTY (PUTYpaMU B IMPOCTPAHCTBE, OOIIETO MEPIICHANKYIISAPA IBYX CKPEIUBAIONIIXCS
MPSAMBIX U YMETh PUMEHSTh UX IPU PEIICHUU 3a7a4;

— BJIAJICTh TIOHATHEM YTJIa MEXAY TPSIMOU | MJIOCKOCTHIO M YMETh IPUMEHSTH €r0 TIPU PEIICHUH 33]1aY;

—BJIAJICTh TMOHATHAMH JBYTPAHHOTO yria, yrjia MEKAY IUIOCKOCTSIMH, MEPICHIUKYISIPHBIX IUIOCKOCTEH W yMETh
MPUMEHSATH UX MIPU PEHICHUU 33]1aY;

— BJIAJICTh TIOHATHUSAMU TPU3MBI, TAPAJUICIICIIUIICAA U IPUMEHSITh CBOMCTBA MapalIeCUIIea MPU PEIICHUH 3a1a4;

— BJIAJICTh TIOHATHEM MPSAMOYTOJILHOTO Mapauie/ieuIea U MPUMEHSTh €ro MPH PEIieHUH 3a/1a4;

—BJIAJICTh MOHATUSAMU MMUPAMHUJIBI, BUJOB MHUPAMHUJI, 3JICMEHTOB MPAaBHJILHOW MUPAMUIBI U YMETh NPUMEHSTH UX IPH
pEIICHUY 3a7a4;

—umems npedcmasierue o meopeme Jiliepa, TPABUILHBIX MHOTOTPAHHUKAX;

— BJIAJICTh TIOHATHEM ILIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M YMETh IIPUMEHSTH €0 IIPH PEIICHUH 33134,

—HMMETh TPEACTABICHUE O MOJ00MH B IPOCTPAHCTBE U YMETh PEIIaTh 3ajJaull Ha OTHOIICHHUE ILIONIaeH MOBEPXHOCTEH
MOJJOOHBIX UTYP;

— umemb npedcmaesietue 00 aKCUOMaAMU4ecKomM memooe;

— 61a0emb NOHMUEM 2eOMEMPUUECKUX MeC THOYEeK 8 NPOCMPAHCINGE U YMemb NPUMEHAMb €20 0718 peuleHus 3a0ay;
—yMemb NpUMeHs My OIS peuleHuss 3a0ay C8OUCMEA NIOCKUX U OBYZPAHHLIX Yel08 MPEXSPAHHO20 Yald, meopembl
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Yend,

— 61a0emb NOHsAMuUeM NEPREHOUKVIAPHOLO CeUeHUsl NPUMbL U YMeMb NPUMEHSINb €20 NPU pelleHuu 3a0ad,

— umems npedcmaegierue 0 0OUCMBEHHOCMU NPABUTLHBIX MHO20SPAHHUKO8,

—61a0emsb NOHAMUSIMU YEHMPATbHO20 NPOEKMUPOBAHUSL U NAPATIEIbHO2O NPOSKMUPOBAHUS U NPUMEHSIMb UX npu
NOCMPOeHUY CeYeHUll MHO20ZPAHHUKOS MEMOOOM NPOEKYUL,

— umMemb NPedCmaesieHue 0 Pa3eEpmKe MHO20ZPAHHUKA U Kpamyatiuem Nymu Ha n0G8epXHOCIU MHO20ZPAHHUKA,

— umemb npedcmasienue 0 MpEXSPaAHHOM U MHOLOZPAHHOM Yelle U NPUMEHAMb CEOUCMEA NIOCKUX Y2108 MHO20SPAHHO20
Vena npu peulenuu 3a0ay;

B noscednesnoii srcuznu u npu uzyyeHuu opyeux npeomemos.

— coCmasnsAmy ¢ UCHOTb308AHUEM CBOUCME 2eOMEMPUYecKUx Queyp mamemamuyeckue Mooenu Ois peuleHus 3a0ay
NPAKMUYECK020 XapaKkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTUH, UCCTe008ANb NOTYYEHHbIE MOOCTU U UHMEPNPEMUPOBAb
pe3yIbman.

HcTopusi u MeTOABI MaTeMATHKH

— Hwmers npencraBnenre o BKIIAJIE BBIIAIONINXCS MATEMATHKOB B Pa3BUTHEC HAYKH,

— TIOHUMATh POJIb MATEMAaTUKH B pa3BUTHU Poccuuy;

— UCIIONIb30BaTh OCHOBHBIC METO/IBI JIOKA3aTENbCTBA, MPOBOJUTH JOKA3aTEIBCTBO U BBITOJIHSTH OIPOBEPIKEHHE;

— TPHUMEHSATh OCHOBHBIE METObI PEIICHHUS MAaTEMAaTHYECKUX 3a]1a4;

— Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHPOJIC XapaKTepPU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAIOIIErO
MUpa ¥ IPOU3BENICHUI UCKYCCTBA;

— TPUMEHATh MPOCTEHINME MPOrpaMMHBIC CPEJCTBA U 3JCKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBl IPH PEIICHUU
MaTeMaTHYECKUX 3a)1aY;

— TIOJNB30BAThCS NPUKIAJAHBIMU MPOrpaMMaMH W TPOrpaMMaMHU  CHMBOJIBHBIX BBIYHCICHHH JJISI HCCIIEIOBAHUS
MaTeMaTHYeCKUX 00BEKTOB;

— NpUMEHAMb MAMEeMAMUYeCKUue 3HAHUSL K UCCIe008AHUI0 OKPYJCaroweco mupa (Mooeruposanue GuuiuecKux
npoyeccos, 3a0ayu IKOHOMUKU,).

MeTtoabl MaTeMaTHKH

— Hcnonb30BaTh OCHOBHBIC METOIBI IOKA3aTENLCTBA, IPOBOIUTD JI0OKA3aTEIbCTBO M BHITIONHSATH OMPOBEPIKCHUE;

— TPUMEHSATH OCHOBHBIC METOJIbI PEIICHHS MATEMAaTHUYCCKHIX 33]1ay;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh KPACOTY U COBEPIICHCTBO OKPYXKAIOIIETO
MUpa U MPOU3BEICHUI UCKYCCTRA,

— TPUMEHATH MPOCTEHIME TMPOrPAMMHBIE CPEACTBA M SJICKTPOHHO-KOMMYHHKAIMOHHBIC CHUCTEMBI TMPHU PEHICHUH
MaTeMaTUYeCKHX 3a]ad;

— TIOJIB30BATHCS TPHKIAJAHBIME TPOrPAaMMaMHd M TPOrpaMMaMd  CHMBOJIBHBIX BBIYHCICHUH JUIT  HCCIICIOBAHHS
MaTeMaTHYECKUX 00bEKTOB;

— NpUMEHAMb MAMEMAMUYECKUe 3HAHUSL K UCCIe008AHUI0 OKPYJNCAIOWe20 Mupa (Moderuposanue Gusuieckux
npoyeccos, 3a0aiu IKOHOMUKU,).

TEMATUYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo ydeOHoMy mpeamery «MartemaTtnka» pa3padoTaHa ¢ y4éToM paboyeil mporpamMmbl
BOCIIUTAHHMA, YTO OTPAXKEHO B JIMYHOCTHBIX IUIAHMPYeMBIX Ppe3yJabTaTax M o0ecne4uBaeT  peajlnu3anuio
WHBapHAHTHBIX Moayaeii (MM) nporpamMmsl «YpouHas JeTeJbHOCTb» H «OCHOBHBIE HIKOJbHBIE eI,
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11 KNACC

Ne | HaumeHoBaHue pas3zielioB ¥ TEM KonuuectBo Onextponnbie (mudpossie) | [IporpaMma BocUTAHHS
/1 | mMpOrpaMmbl 4acoB o0pa3oBaTebHBIE PECYPCHI
Bcero [KP  [ITP
AJITEBPA 1 HAYAJTA MATEMATHUYECKOI'O AHAJIU3A UM «Ypounas
1 BBoanoe noBTopeHue Kypca 8 1 ACATENBHOCTDY.
marematuku 10 xiacca I
2 Tpuronomerpudeckue GyHKIUH 19 1 https://resh.edu.ru/subject/ Og;;iz;f;:; EHHMaHHH
51/11/ N HCHHOCTHOMY AaCIICKTY
3 ITpousBoaHAS U €€ TeOMETPHYECKHIA 29 1 https://resh.edu.ru/subject/ HSY9AEMEIX HA YPOKAX
CMBICIT 51/11/ .
- MpeaAMETOB, ABJICHUU U
4 | IlpuMeHeHHe IPOU3BOAHOM K 16 1 https://resh.edu.ru/subject/ | coyruii, nrmmmmposanme
HCCIICJIOBAHUIO (DYHKITHI 51/11/ oG CyeHHi,
5 ITepBOOOpa3Hast 1 MHTETPa 15 1 https://resh.edu.ru/subject/ | grickazpiBanuii cBoero
51/11/ MHCHHUS, BI)Ipa6OTKI/I CBOCI'O
6 Kombunaroprka 13 1 https://resh.edu.ru/subject/ | nuunoctrOro OTHOMIEHNS K
51/11/ M3y4aeMbIM COOBITHSIM,
7 DJIeMEHThI TEOPUH BEPOSTHOCTEH 11 1 https://resh.edu.ru/subject/ | sBnerusm, aunam
51/11/
8 | KoMmieKcHbIe 4rcia 14 ! gtlt/plsi///resh.edu.ru/subiect/ EKMOJ‘:S:::'Z::;
I'EOMETPU OOGIIENIKOIbHBIE
1 unuuap, KOHyC, map 16 1 https://resh.edu.ru/subject/ | npasanuku, exeronmsie
1711 TBOpUYECKHE
2 OOBeMbI Ten 17 1 https://resh.edu.ru/subject/ | (tearpanuszosannsie,
17/11/ My3bIKAIbHBIE,
3 BekTops! B IIpOCTpaHCTBE 6 https://resh.edu.ru/subject/ | aureparypubie u T. 1)
17/11/ MEpPOIPHATHUSI, CBAZAHHBIE C
4 Merox KOOpAMHAT B TPOCTPAHCTBE 15 1 https://resh.edu.ru/subject/ | obmepoccuiickmmy,
17/11/ peruoHaIbHBIMU
PEINETULIMOHHBIN PK3AMEH 3 3 https://resh.edu.ru/subject/ | MPa3AHUKAMH, TAMATHBIMH
Nel (IpoMeXyTOYHBINH KOHTPOJIB) 17/11/ AaTamu, B KOTOPBIX
PEINETULMOHHbBIN SK3AMEH 3 3 https://resh.edu.ru/subject/ | YaCTBYIOT BCC KIACCHI
No2 (MTOrOBBI KOHTPOIIB) 17/11/
TTosTopernmue 2 2‘[7t/plsi///resh.edu.ru/sublect/
OBIIEE KOJIMYECTBO YACOB I10 204 17
I[TPOI'PAMME

Beinucka Bepaa  30.08.2023 r

JlupexTop mKoms! / -

! Cnpisaxosa C.B./
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