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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma HpoQHIBHOTO YPOBHS IO MaTeMaTUKE JUIS CpPEIHEro oOmiero
oOpa3oBaHus paszpaboraHa Ha ocHoBe @DyHJaMEHTAaIBHOIO sApa COAEpXKaHUS OOIIEero
o0Opa3oBaHus U B cOOTBeTCTBUH ¢ TpeboBaHusiMU PI'OC K cTpyKType U pe3yabTaTaM OCBOCHUS
OCHOBHBIX 00pa30BaTeNbHBIX IPOrpaMM CpeaHero obmero odpasosanus. B Heil cobmogaercs
IPEEMCTBEHHOCTh C NPHUMEPHOH paboueil mporpaMMoil OCHOBHOTO 00IIero ooOpa3oBaHUS.
[TpumepHble paboune mnporpammsl (namee — IIporpamMmsbl) SBISIOTCS OPUEHTUPOM JUIs
YUUTENEH, COCTaBISIOMMX pabovyre MpOorpaMMmbl C YYETOM YPOBHS IMOJTOTOBKH KJIacCOB, B
KOTOPBIX BEAETCS MPENoJaBaHue M0 COOTBETCTBYIOIUM YUEOHHUKAM.

Pabouas nmporpamma coctaBieHa Ha ocHoBe YMK «Matemaruka. Anrebpa u Haudana
aHanuza» aBTopoB FO.M. Konsruna, M.B. TkaueBoit u ap.; YMK «Maremartuka. ['eomerpusi»
aBTtopoB JI.C. Aranacsna, B.®. byry3oBa u Jp.

HopMmaTuBHO npaBoBasi 6a3a Jisi cocTaBJieHUs1 padoyeil mporpammsl Ha 2023 - 2024
yueOHBbIii roj odecneyeHa:

- ®enepanbHpiM 3akoHOM OT 29 nekabpst 2012 r. Ne 273-®3 «OO6 obOpazoBaHuu B
Poccuiickoit deneparun» (B pegakuuu ot 24.03.2021 Ne 51-D3);

- Ilpukazom MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit ®@enepanuu ot 17 mas
2012 roma Ne 413 «OO6 yrBepkacHHH (elepalbHOTO TOCYIapPCTBEHHOTO 00pa30oBaTEeIIbLHOTO
CTaHJapTa cpeaHero obiero oopa3zoBaHus» (B peAakluu Mpuka3oB oT 29 aekadps 2014 r., 31
nekadbps 2015 r., 29 utons 2017 r., npuka3zoB Munnpocsemenust Poccun ot 24.09.2020 Ne 519,
ot 11.12.2020 Ne 712) (manee — PI'OC COO);

- Ilpukazom Munmnpocsemenuss Poccum ot 22 mapra 2021 roma Ne 115 «O6
yrBepxkaeHuH Tlopsiika opraHu3alMy M OCYLIECTBICHHMS OOpa3oBaTEIbHOM JESATENBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHbIM IIpOrpaMMaM-00pa30BaTeIbHbIM IpOrpaMMaM HayallbHOTO
o0I11ero, OCHOBHOTO OOLIEro M CcpexHero ooumero o0pa3oBaHUA» C W3MEHEHMSIMU U
nponojHeHusamu ot 11.02.2022 1

- CIl 2.43648-20 «CaHuUTapHO-3MHUIEMUOIOTHYECKUE TpeOOBaHHUS K OpraHu3aluu
BOCIIMUTAHUS M OOy4YEHHS, OTIbIXa U O3JOPOBJIECHHUS JETEH M MOJOJEKH», YTBEPKIACHHBIMHU
[OCTaHOBJIEHHEM [ TTaBHOTO rOCyJapCTBEHHOTo caHuTapHoro Bpada PD ot 28 centsops 2020
roga Ne28, 3apeructpupoBaHHbIMM B MuHioctre Poccum 18 npekabps 2020 rona,
perucTpanoHHbIi Homep 61573);

- [Tocranosnenuem IlpaBurenscTBa bpsiackoit oomactu ot 22 anpens 2019 roga Nel71-nn
«O6 ytBepxknaenun Ilopsaka opraHuM3aluu HMHAMBHIyalbHOro OTOOpa MpH IpHeMe Jubo
NepeBoJie B TOCYJapCTBEHHblE 0Opa3zoBaTelbHble OpraHuzauuu bpsHckol obmactu U
MYHUIIUNAJIbHbIE 00pa3oBaTeNbHbIE OPraHU3alMM JJIs TOJIyYEeHHsT OCHOBHOTO OOLIEro u
cpemHero oO0miero oOpa3oBaHMs C YIIIyOJICHHBIM M3YyYEHUEM OTHEIbHBIX YYEOHBIX MPEIMETOB
WX A7 TPO(UIBHOTO O0YUYEHHUS;

-[lucemom Munnpocsemenus Poccun ot 20 nexadbps 2018 roma Ne 03-510 «O
HampaBleHUd HHpopManMu» (BMECTe C pEKOMEHJALMSMU [0 I[PUMEHEHHIO HOPM
3aKOHOJATENIbCTBA B YAaCTH OOECHEeYEHHUs BO3MOXHOCTHU IOJIyY€HHUs 0Opa3oBaHUs Ha POJHBIX
A3bIKaX W3 4YMCIa SA3bIKOB HaponoB Poccuiickoit ®enepanuyu, U3y4E€HHs TOCYAApCTBEHHBIX
A3bIKOB pecnyOnuk Poccuiickoit ®enepanuu, poAHBIX S3bIKOB M3 4YHCIA S3bIKOB HapoO/0B
Poccuiickoit denepanuu, B TOM YACIIE PyCCKOTO KaK POAHOIO»),

- Ilpukaz MunncrepctBa mnpocsemenus Poccuiickoit ®@enepamuu ot 20.05.2020 Ne
denepanbHOrO TMepedyHs Y4YEOHUKOB, JIONMYIIEHHBIX K HCHOJB30BAHUIO IPH pean3aluu
MMEIOIINX TOCYAApPCTBEHHYIO aKKpeauTamuio oOpaszoBartenbHbiXx 254 "OO yTBEepKIeHUU
nporpaMM HauyaldbHOTO OOIIEro, OCHOBHOTO O0OIIero, cpeaHero oOmero oo6pazoBaHus
OpraHM3alUsIMH, OCYUIECTBIAIOIIMMU OOpa30BaTEIbHYI0 JeATENbHOCT" (3aperucTpupoBaH
14.09.2020 Ne 59808)

- IIpukazom Munucrepcrsa npocsemenns Poccutickonn ®@enepanun ot 28 asrycra 2020
roga Ne 442 «O0 yrBepxxaenun I[lopsiaka opraHu3ald U OCYIIECTBJIEHUS 00pa30BaTebHON



NeSITeIbHOCTH 10 OCHOBHBIM 00Ie00pa3oBaTeNbHBIM IpOrpaMMaM - 00pa30BaTebHBIM
mporpaMmMaM Ha4yajJbHOTO OOIIEro, OCHOBHOTO OOIIEro W cpeaHero odmero oOpa3zoBaHus» (B
penakiuu rpukasa ot 20 Hosiopst 2020 roma Ne 655);

- Yuebubim utanoM MBOY COIII Ne 72 r. bpsincka Ha 2023 - 2024 y4eOHBIN TOT

Ilenn u3yvyenus Kypca.

W3yuenne mareMaTWKu B cTaplleil IIKole Ha HOPOQHIBHOM YPOBHE HAIPaBJIEHO Ha
JOCTUKEHHUE CIEAYIOUINX LEIeH:

— (hopMupOBaHME NPEJCTABICHUI 00 UAEAX U METOaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHMBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUI U IIPOLIECCOB;

— OBJIQJICHUE YCTHBIM M IHMCbMEHHBIM MAaTEMAaTHYECKHUM S3BIKOM, MaTE€MaTHYECKUMU
3HAHUSMM M YMEHUSMM, HEOOXOJUMBIMHM JJISi H3YYEHHUS ULIKOJbHBIX €CTECTBEHHOHAYUHBIX
JTUCLUMIUIMH, JUI TIPOJOJDKEHHS OO0pa3oBaHUS M OCBOCHHS HM30paHHON CHENMaIbHOCTH Ha
COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTHYECKOT 0 MBIILIIEHMS, AITOPUTMHUYECKON KYJbTYDBI,
IPOCTPAHCTBEHHOT'O BOOOpPAKEHUS, PA3BUTHE MATEMAaTHYECKOTO MBIIUICHUS W HHTYUIHH,
TBOPYECKUX CIIOCOOHOCTEN Ha ypOBHE, HEOOXOJUMOM JUIsl MPOAOJKEHHUsT 00pa3oBaHus M Ui
CaMOCTOSITENIbHOW JICATENILHOCTH B OOJACTH MaTeMaTHKW M €€ NPWIOKEHUH B Oymymiei
npodeccuoHaIbHOMN 1S TeIbHOCTH;

— BOCIUTAHHUE CPEACTBAMHM MAaTEMATHUKH KYJIbTYpbl JUYHOCTU: 3HAKOMCTBO C UCTOPHUEH
pa3BUTHUS MaTEeMaTHKHW, 3BOJIOLMENH MaTeMaTU4YeCKUX uJel, IOHMMaHWE 3HAuYuMOCTHU
MaTEeMaTHKH JUIsl 0OLECTBEHHOIO Iporpecca.

3apaum kypca:

— Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJUMOI'0, B YaCTHOCTH, JIJIsl OCBOECHUS
Kypca UH()OPMATHKH; OBJIAaJICHUE HaBbIKAMU JE€YKTUBHBIX PacCyKJICHHIA;

— TIONyYCHHWE IIKOJPHUKAMH KOHKPETHBIX 3HAHMA O (QYHKIUAX KaK BaKHEHIIEH
MaTeMaTUYeCKON MOJENIN JJIsl ONMCAaHUs U UCCIIEA0BaHUs Pa3HOOOPa3HbBIX MIPOLIECCOB;

— (opMUpOBaHME Yy YyYallMXCs MPEJICTaBICHUM O pOJIM MaTEeMAaTUKU B Pa3BUTUHU
LMBUJIN3ALUHN U KYJIbTYpBI,

— (opmupoBaHue (QYHKIMOHAIBHOM TI'PaMOTHOCTH — YMEHHMM BOCHPUHHUMATh H
aHaTM3UpOBaTh MH(POPMAIMIO, NPEACTABICHHYIO B  paslM4YHbIX (QopMax, MOHUMATh
BEPOSITHOCTHBIA XAPAaKTEp MHOTUX pEalbHBIX 3aBHUCHUMOCTEH, INPOU3BOANUTH IPOCTEHIINE
BEPOATHOCTHBIE PACUETHI;

— pa3BUBaTh NPEJCTABICHUE O YMCIE U POJM BBIUMCICHUN B YEJIOBEUECKOM MPAKTHKE;
c(hopMHpPOBaTh MPAKTUUECKNE HABBIKM BBIIIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUNCJIEHUM, PA3BUTh BBIUMCIUTEIBHYIO KYIbTYPY;

— OBJAJIeTh CUMBOJHUYECKUM SI3BIKOM anredpbl, BbIpaboTaTh (hopMaabHO-ONEpaTUBHBIE
anreOpanyeckue yMEHUSI M HAydyuThCS  NPUMEHSITh WX K PEHICHHI0O MaTeMaTHYeCKUX MU
HEMAaTEMAaTUYECKUX 3a/1ay;

— H3Y4YUTh CBOMCTBA M TpaUKH 3IEMEHTapHbIX (DYHKUMN, HAYYUTbCS HCIOJB30BaTh
(GyHKIMOHAIbHO-TpaUUeCKUe TMPEJCTABICHUS JUId ONHCAaHMsT M aHaliM3a pealbHbIX
3aBHCHUMOCTE;

— pa3BHUBaTh NMPOCTPAHCTBEHHbIE MPEACTABICHUS U N300pa3UTEIbHbIE YMEHUS, OCBOUTH
OCHOBHbIE  (DakThl ¥  METOAbl  IUJIAHUMETPUU, TO3HAKOMHUTBCA C  MPOCTEUIIUMU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMH;

— TMOJIYYUTb NMPEACTABIECHUE O CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHPE U O
pa3IMyYHBIX croco0ax HUX HU3Y4eHHs, 00 OCOOEHHOCTAX BBIBOJAOB M IPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapakTep;

— pa3BUTh JIOTUYECKOE MBILIUIEHHE M peYb — YMEHHE JIOTMYECKH OOOCHOBBIBATH
CYXKIEHMSI, IPOBOJUTH HECIOXKHBIE CUCTEMATHU3ALMK, IPUBOJUTH MPUMEPHI U KOHTPIPUMEDSI,
MCIIOJIb30BATh Pa3IMUHbIC SI3bIKM MAaTEMAaTUKH (CIOBECHBIN, CUMBOJIMYECKUH, TpadUUecKuil) s
WUTIOCTPAINH, apTyMEHTAllUU U I0Ka3aTeIbCTBa;



— chopmupoBaTh MpeacTaBIeHUS 00 N3y9aeMbIX MOHITHIX M METOJIaX KaK BaKHEHIIIHX
CpencTBax MaTeMaTHYE€CKOro MOJIETUPOBAHUS PEAIBHBIX MPOLECCOB U SIBIICHUM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM I1aHe Ha M3YYeHHE Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE OTBOJIUTCS S5
yacoB B Heaelro —170 gacos.



Conep:xanue yueOHOro npeamMera
«MaremaTuka: aaredpa u Ha4ajla MATEeMaTH4YeCKOI0 aHaJIN3a, reomeTpus» B 11 kiiacce
(5 u B Heaemo, Becero 170 4.)
IloBTOpenue kypca anaredpnl u reomerpun 10 kiaacca-54.
Tpuronomerpuueckue pynkunu (144)
OO6nacTp ornpeeneHuss © MHOKECTBO 3HAUEHUH TPUTOTOMETPUUECKUX (PYHKINH. YeTHOCTB,
HEYETHOCTb, NEPUOJIUYHOCTb TPUTOHOMETpUYecKUX pyHKIui. CBoiicTBa QyHKIIMN y=COSX U ee
rpaduk. CBoiicTBa pyHkuuu Y=SinX u ee rpaduk. CBoiicTBa pyHkimu Y=tgX u ee rpaduxk.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.
Huannap, konyc u map (13 )
ITonstue nununapa. [Inomans nosepxuoctu nunuHapa. [lonsatue konyca. [Inomans
MOBEXHOCTH KOHYca. Y ceueHHbIH konyc. Cdepa u map. BzaumHoe pacnonoxenue cepsl 1
wiockoctu. KacarenpHas niockocts k cdepe. [Inomanes chepol. CedeHuss LUIMHIPUYECKON
noBepxHocTU. CeueHNss KOHUYECKOU MOBEPXHOCTH.
IIpousBoaHas u ee reomeTpudeckuii cMbics (17 4)
[Ipenen mocnenoarensHocTH. [Ipenen pynkumu. HenpepsiBHOCTE GyHKIHMH. OnpeneicHue
npou3BoHOM. [IpaBuna nuddepenuuponanus. [IponsBoaHas creneHHON QyHKIMH.
[Tpou3BoaHbIE A1€MEHTAapHBIX PYHKLIKN. ['eoMeTpruUIeCcKuil CMBICI TPOU3BOIHOM.
IIpuMeHeHne NpPoU3BOAHOM K uccjaen0BaHn0 GyHkumi (13 1)
Bospacranue u yosiBanue GyHKIun. IkcTpeMyMbl pyHKIuu. Hanbosbinee 1 HanMeHbIee
3HavyeHus ¢pyHkuuu. [Ipons3BoaHas BTOPOro NOpsiika, BEITYKJIOCTh U TOUKU Iieperuoa.
[Toctpoenne rpagukoB GyHKIHH.
IlepBooOpa3nas u uurerpaJ (13 1)
[TepBooOpaznas. [IpaBuiia HaxoxaeHUs MepBOOOpa3HbIX. [101Iane KPUBOIMHEHHO Tpanenuu,
MHTErpal U ero BbluucieHue. Boraucnenue niomaneit puryp ¢ noMous0 HHTErpaios.
[TpumeHenne MHTErpaNOB IS pemeHus pusnyeckux 3axad. [Ipocreiimme quddepeHnnanbHpie
YPaBHEHHS.
O0bémbI Tea (154)
ITonsarue o6béma. O6BEM npsiMoyrosipHOrO Napasenenunena. O6bEM npsaMoit mpu3mbl. O0bEM
nuIuHApa. Beraucienne o0bEMOB Tell ¢ TOMOIIBIO OnpeeaeHHoro naTerpaia. O0bnem
HaKJIOHHOH npu3Mbl. O0BEM nupamuabl. O0bEéM KoHyca. O0BEM mapa. O0bEM IaApOBOTO
CErMEeHTa, IIapOBOro CJIOS U apoBOro cexropa. Ilnomans cepsl.
BexkTopsl B npocTpancTse (7 4)
[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. Ci0keHNE U BbIYUTaHUE BEKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB. Y MHOXEHHE BekTopa Ha unciio. KommnanapHeie BekTopsl. [IpaBuiio
napajuienenunena. PasznoxkeHne BEKTopa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
Komo0unnaropuka (8 1)
[IpaBuiio npousBeaeHus, pazMenienus ¢ nopropeHussmu. [lepecranoBku. Pazmenienus 6e3
nostopeHuil. Coueranus 6e3 noBTopeHuit u 6mHoM HeroToHa.
DJieMeHThI TeOpuH BeposiTHOCTeH (9 1)
BepositHOCTB coObITHA. Cll0KeHUE BepoITHOCTEH. Y ClI0BHAsI BEPOATHOCTh, HE3aBUCUMOCTh
coObITHii. BepodaTHOCTH Mpou3BeeHNs HE3aBUCUMBIX coObITHI. PopMyina beprymu.
Metoa koopanHat B npocrpancrse. Auxenns (16 1)
[IpssMoyronbHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXKIY
KOOpJMHATaMH BEKTOPOB U KoOpAMHAaTaMu Touek. [Ipocreiiimme 3a1aun B KoopauHaTax.
VYpasHenue cheprl. Yron Mexay Bekropamu. CkansipHOe IpOu3BeIeHUE BEKTOpOB.Beruucienue
YIJI0B MEXKAY NPSIMBIMU U TUIOCKOCTSIMH. Y paBHEHHE III0CKOCTH. LleHTpanbHas cuMMeTpus.
OceBas cummeTpus. 3epkaiibHas cummeTpus. [lapamienbHbIi epeHoc.
Kommnuiekcnbie yncia (7 4)
Onpenenenre KOMIUIEKCHBIX yncen. ClokeHue 1 yMHOKEHUE KOMITJIEKCHBIX YHCET.
KommuiekcHo conpsikeHHbIe yncaa. Moaynb KOMIIIEKCHOTO uncia. Onepanny BBIYUTAHUS U
nenenus. ['eomerpudeckas HHTepIpeTalus KOMIUIEKCHOTO yrcia. Tpuronomerpuueckas popma



KOMIUIEKCHOTO YHMCJIA. Y MHOXKCHHE U JICJICHNE KOMIUIEKCHBIX YUCEI, 3aIIUCAHHBIX B
Tpuronomerpuueckot popme. @opmyna Myaspa. KBagpaTHoe ypaBHEHHE ¢ KOMITJIEKCHBIM
HEU3BECTHBIM.

Hrorosoe noBropenue (28 4)

Uucna. Anrebpandeckue BolpakeHus. TekcToBble 3a1aun. OyHKIUHA U TPAPUKH.
[TepBooOpaznas. PanmonanbHble ypaBHEHHS U HEpaBeHCTBA. MppalmoHanbHble ypaBHEHUS U
HepaBeHCTBa. [loka3arenbHble ypaBHEHHs U HepaBeHCTBa. Jlorapupmuueckue ypaBHEHUS U
HEpaBEHCTBA. TpUTrOHOMETpHUYECKUE YPABHEHHS U HEPABEHCTBA. Y PABHEHMSI U HEPABEHCTBA C
MoyasiMu. CucteMsl ypaBHeHUH U HepaBeHCTB. KoMOuHaToprka, 371€eMEHThl TEOPUU
BEPOATHOCTEW. YPaBHEHUSI U HEPABEHCTBA ¢ ITapaMeTpaMu.MeTol KOOpAUHAT U BEKTOPHI B
IIPOCTPAHCTBE. B3anMHOE pacnosiokeHue NpsAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
[TapannensHOCTh NPSAMBIX U TUIOCKOCTeH. MHOrorpanauk. [lnomaan nosepxuocreit u 00beMbl
MHororpaHHukoB. Tena Bpamenus. I[Tnomaau nosepxHocreil 1 00bEMOB Tell BpallleHus. 3a1a4uu
Ha MHOT'OTPaHHUKH, HUIMH]P, KOHYC, 11ap.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbI OCBOEHUA
MATEMATHKMU B 11 KIIACCE

JInYHOCTHBIE Pe3yJIbTATHI:

YV evinycknuxa 6yoym cpopmuposano:

- MEUPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHON MPAKTUKHN; KPUTUYHOCTh MBIIIJICHUS, yMEHHUE PACIIO3HABATH JIOTHUYECKH
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATH THIIOTE3Y OT (PaKTa;

- OCHOBBI CAMOPa3BUTHUS U CAMOBOCITUTAHHS B COOTBETCTBHH C OOIIEUETIOBEUYECKUMU
[EHHOCTSIMU M HJIeaJlaMH I'PaXkIaHCKOTO 00IIEeCTBA; TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSITeNIbHO, TBOPUECKOM 1 OTBETCTBEHHOMN AESITEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTB BECTH JUAJIOT C APYTUMHU JTIOABMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIIKE 1IeJTU U COTPYAHUYATH IS UX JOCTHUIKCHUS,

- HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMU, JETHMH MJIQJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHO, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIIe10BATEIbCKON, TIPOEKTHOM U APYTUX
BUJIAX JESATCIBHOCTH.

Buinyckuux nonyuum 603modircHocms 01 hopmuposanus:

- TOTOBHOCTH Y CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIC CAMOOOPa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU; CO3HATEILHOTO OTHOLICHHS K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBHIO YCIICITHOU MTPO(hecCHOHATLHOM U OOIIECTBEHHON JACSITETLHOCTH;

- CTETUYECKOT0 OTHOIICHHUS K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPUECTBA;

- OCO3HAHHOTO BbIOOpa Oyayieit mpodeccuu 1 BO3MOKHOCTEN peanu3aiiu
COOCTBEHHBIX )KH3HCHHBIX IJIAHOB;, OTHOLICHUS K MPOPECCHOHATBHON ACSITETLHOCTH KaK
BO3MOXXHOCTH Y4acCTHs B PEILIEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
0O0IIeHAIIOHAIBHBIX TIPOOJIEM.

MertanpeaMeTHble pe3yJibTaThI:

Pecynamuenvie ynugepcanvhule yueonvie oeiicmeus

Buinyckuux nayuumes:

- CAMOCTOSATENBHO ONPEACTIATh EH ACITeTbHOCTH M COCTABIIATh IUIAHBI eI TeITLHOCTH;
CaMOCTOSITENILHO OCYIIECTBIAThH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEILHOCTH;

- BIIQJICHUIO HABBIKAMH MTO3HABATEIBHON peiIekCHU KaK OCO3HAHHSI COBEPIIAEMBIX
JENCTBUI M MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI, IPAHUIl CBOETO 3HAHUS U
HE3HaHWsI, HOBBIX ITO3HABATEIBHBIX 33/1a4 M CPEJICTB UX JIOCTHIKEHUSI.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

- HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI [Tl TOCTHKEHUS TIOCTABIICHHBIX IIEJICH 1
peanu3aluy MIaHOB JAesITeNbHOCTH; BHIOMPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

- HCITOJIB30BATh Cpe/icTBa MH(OPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (J1aee
- UKT) B pemieHuM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C
coOJroIeHreM TpeOOBaHUN HPrOHOMHUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M STHYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MacHOCTH;

- CaMOCTOSTEIHPHO OIICHUBATh U IPUHUMATH PEIICHUS, ONIPEISISIFOIINE CTPATETHIO
MOBEJICHHUS, C YIETOM TPaKIaHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH.

Ilo3nasamenshule ynusepcanvusle yueonvle Oelcmeus

Buinycknux nayuumcs:

- CAaMOCTOATEBHON MH(POPMAIIMOHHO-TIO3HABATEIILHON ICATEIIEHOCTH, BIIA/IETh
HABBIKAMU TOJYYSHHs] HEOOXOAUMOI HH(POPMAIINH, OPUEHTUPOBATHCS B PA3IUYHBIX
WUCTOYHUKAX HH(DOpMAIMH, KPUTHUSCKH OIICHUBATh U UHTEPIIPETHPOBATh HH()OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3INYHBIX HCTOYHUKOB;

- BJIaJIETh HaBbIKaMU MTO3HABATEJIbHOM, yueOHO-HUCCIIe10BAaTEIbCKON U TIPOEKTHOM
NEeSTEIbHOCTH, HaBBIKAMU pa3pelieHusl mpo0aeM; cCaMOCTOSATEIHHOMY IMMOMCKY METOOB PEIIeHUs
MPAKTUYECKHX 3374, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS.



Buinycknux nonyuum 603modncHocms.:

- IPOBOJUTH Kiaccu(UKaIy, JorHueckrue 000CHOBaHMUSI, J0OKA3aTeIbCTBA,

- MPUMEHSTh HHIYKTUBHBIC U JICTYKTUBHBIC CIIOCOOBI PACCYKICHUH, BUACTh PA3IMUHBIC
CTpaTeruu pelieHus 3aaay;

- OBJIAZICTh OCHOBHBIMH CITOCOOAMU MPE/ICTABICHUS M aHAJIN3a CTATUCTUYECKUX JTaHHBIX,
HaJIMYUE MPEJCTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MUPE U O
Pa3IMYHBIX CMOCO0aX UX U3YUCHHSI, O BEPOSATHOCTHBIX MOJIEIISX.

Kommynuxamuensle ynusepcanbHbie yueonle oeiicmeus

Buinycknux nayuumes:

- IPOJIYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM JI€ATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3 (peKTHBHO pa3peraTts KOH(PIUKTHI;

- BIIQJICTh A3BIKOBBIMU CPEICTBAMH - YMEHHUIO SICHO, IOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHHsI, UCIIOIb30BATh aJICKBAaTHBIC SI3BIKOBBIE CPEICTBA.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

- KOHTPOJIUPOBATh, OCYIIECTBIISATH KOPPEKIIMIO, OLIEHUBATh JCHCTBUS MMAPTHEPA, C
JIOCTaTOYHOM MOJHOTON U TOYHOCTHIO BBIPAXKATh CBOU MBICITH.

IIpenmeTrHble pe3yJbTaThl OCBOCHMS Kypca MaTeMaTUKU Ha YIri1yOJIEHHOM YpOBHE
OpPUEHTUPOBAHBI MPEUMYIIECTBEHHO Ha MOATOTOBKY K MOCIEAYIONEMY MPodecCHOHAIBHOMY
00pa3oBaHMIO, PA3BUTHE WHIMBUIYAIBHBIX CIOCOOHOCTEN 00yJarOMIMXCs IyTEM OoJiee
IyOOKOTo, 4eM 3TO IpelycMaTpuBaeTcsi 0a30BBIM KypCOM, OCBOCHUS OCHOB HayK,
CHCTEMaTHYECKNX 3HAHUH U CIIOCO00B ACHWCTBUI, MPUCYIINX JAHHOMY Y4€OHOMY IIPEIMETY.

DyHKIUH

Buinycknux nayuumes:

e BIAJICTh MOHATHIMH: 3aBUCUMOCTb BETTUYHH, (YHKIUS, ApTYMEHT U 3HaUCHUE
¢GyHKIMH, 006JACTh ONpEeIeHUs] 1 MHOKECTBO 3HaUCHUH (PyHKIMH, TpapyK 3aBUCHIMOCTH,
rpadux pyHKIHMH, HyTU GYHKINH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTaHre Ha YHMCIOBOM
POMEXYTKEe, yObIBaHUE Ha YMCIOBOM IIPOMEKYTKE, HAanOOoJIbIIee U HANMEHbIIIEE 3HAYCHHS
(GYHKIIMY Ha YUCIIOBOM MIPOMEXYTKE, eproArndeckast pyHKUUs, TepUo, YETHAS U HeUETHAS
(GYHKIMH; YMETh IPUMEHSTh 3TH MTOHSITHSI IPU PEIICHUN 33]1aY;

e BIAJICTh MOHATHEM: TPUTOHOMETpHUECKHUE (DYHKIIUHU; CTPOUTH UX TpapUKU U YMETh
NPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKHUX (DYHKIUH MTPH PEIICHUHN 3a/1a4;

e BIAJIECTh MOHATHEM: OOpaTHas (PYHKIIHS; MPUMEHSTh 3TO MOHATHE TIPU PEIICHUN
3a/1ay;

e TPHUMEHSTH MIPH PEIICHUHU 33]]a4 CBOMCTBA (PYHKIIHIA: YETHOCTH, IEPUOIUIHOCTH,
OTPaHUYECHHOCTB;

e TPUMEHSTH MIPH PEIICHUHU 334 MpeoO0pa3oBaHus IPaQUKOB (PYHKIIHIA.

Buinycknux nonyuum 803mMoicHOCMb HAYYUMBCAL:

e g81ademb NOHAMUEM: ACUMNINOMA, YMemb €20 NPUMEHIMb NPU peuleHuU 3a0ay,

o NPUMEHAMb MEemoobl peuieHusi NPoCmetuux OuppepeHyuanrbHbIX yYpagHeHUuLl Nepeoco
U 8MOpP0o20 NOPs0KO8.

B noBceaHeBHO KU3HM U TIPH U3YYEHUH APYTUX YU4eOHBIX MPeIMETOB

Buinycknux nayuumes:

e OIPENeNATh MO TpauKaM U UCIIONB30BaTh IS PEIICHHS TPHUKIIAIHBIX 33/1a4 CBOMCTBA
peabHBIX MPOLIECCOB M 3aBUCUMOCTEH (HanOobIlINe U HAUMEHbIINE 3HaYEeHUs, TIPOMEKYTKH
BO3PACTaHHS U YOBIBAHWUSI, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOUKH Tieperuoa,
HEepUoJ U T. I1.), UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOM
CUTYaITUH;

e OIpEeNeNATh MO TpaguKaM MPOCTEHIINE XapaKTePUCTUKH EPUOTNIECKUX ITPOLIECCOB
B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAUOCBSI3H | T. TI. (aMIUTMTY/Q, IEPUO U T. II.).

DJIeMEeHThI MATEMATHYECKOI0 AaHATU3a

Bbll’lyCKHuK Haydyumcs.:



e BIAQJICTh MOHATHEM: OECKOHEUHO YOBIBAIOIIAsl TEOMETPUUYECKAsI IPOTPECCUST U YMETh
MIPUMEHSATH €r0 NPU PEIICHUH 33/1a4;

e TPUMEHSTH JJIsl PEIICHUS 3a7a4 TEOPHUIO IPEIEIIOB;

e BJAJICTh MOHATUSIMH: OECKOHEYHO OOJBIINE YHNCIOBBIE MOCIEI0BATEIILHOCTH U
OCCKOHEYHO MaJIble YHCIIOBBIC TIOCIIEIOBATEIIFHOCTH; YMETh CPAaBHUBATH OECKOHEUHO OOJIBIITHE
0EeCKOHEYHO MaJble TOCIEeI0BATEIbHOCTH.

e BIIQJICTh MOHATHSIMHU: POU3BOIHAS (DYHKIIUU B TOUKE, MPOU3BOIHAS (DYHKIUH;

e BBIYUCIATH MPOU3BOAHBIE JIEMEHTAPHBIX QYHKIIUN U UX KOMOUHALIMI;
UCCIIeIOBATh (PYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBIL;

CTPOUTH rpauKu U MPUMEHATH X K PEIICHUIO 33a]1a4, B TOM YHCIIE C TapaMeTPOM;
BJIQJICTh IOHITHEM: KacaTelabHas K TpaduKy QyHKIHMH, YMETh IPUMEHSTH €T0 MPU
pELIeHUH 3a/a4;

e BJIJICTh MMOHATUSAMHU: IEPBOOOPA3HAsL, ONPEICAEHHBIM UHTETPAIT; IPUMEHSTh TEOPEMY
Hprotona—IJleiiOHuIa u €€ ciencTBus A1 pEIICHUs 3a/1a4.

Buinycknux nonyuum 603MO0CHOCHb HAYYUMBCA.

e CBOOOHO BIA/IETh CTAHJAAPTHBIM alapaToOM MaTeMaTH4YECKOTO aHAINU3a JIIs
BBIYMCJICHHSI IPOU3BOIHBIX (DYHKITUU OJTHOM MEPEMEHHOM; CBOOOIHO IPUMEHSTH anmnapar
MaTeMaTUYECKOTO aHallu3a Ui UCCIIeIoOBaHus (PYHKIMI U TOCTPOCHUS IpauKOB, B TOM YHUCIIE
MCCJICIOBAHMS HA BBITYKJIOCTH;

e OMEpPUPOBATH MOHITHEM MEPBOOOPAZHON ISl PELICHHUS 33/1a4; OBJIAJETh OCHOBHBIMU
cBeneHusIMH 00 nHTerpaie Hetorona—1JleiiOHuIa 1 ero mpoCTeHINX MPUMEHEHHSX;

e OIEPUPOBATH B CTAHJAPTHBIX CUTYALUSAX POU3BOJIHBIMU BBICHIMX MOPSIAKOB;

e yYMETh MIPUMEHSATH MPU PEIICHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA;

e yMETh IPUMEHSATH NIPU PELICHUHU 3a7a4 TeopeMbl BeiiepiuTpacca; yMeTh BbIIOJIHATD
NPUOJIMKEHHBIE BEIYUCIICHUS (METOBI PEIICHUs] YPAaBHEHUM, BBIYUCIICHHS ONPEACIEHHOTO
WHTErpaja);

e yYMETh MPUMEHSTDH MPUIOKEHUE TPOU3BOTHON U ONIPENECIEHHOTO HHTErpaja K
PELICHUIO 3a/1a4 €CTECTBO3HAHMS;

e BJIAJIETh MOHATUSAMHU: BTOpAsk MPOU3BO/IHAS, BEIMYKJIOCTh Ipaduka QyHKIINU; YMETh
UCCIIeI0BAaTh (PYHKIIMIO HA BBIMYKIIOCTD.

B noBcenHeBHOI KU3HU U NIPH U3YYEHUH APYTUX Y4eOHBIX MPeAMETOB

Buinycknux nayuumes:

e pemaTh NPUKJIAJAHBIC 33/1a4U U3 OMOJIOTHH, PU3UKU, XUMHH, SKOHOMUKH U IPYTUX
MIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapPaKTEPUCTUK MPOLECCOB, HHTEPIIPETUPOBATH
MOJTYYEHHBIC PE3YIIbTATHI.

KoMOuHaTOpHKA, BEPOATHOCTH M CTATUCTHKA, JIOTHKA U Teopus rpadgos

Buinycknux nayuumces:

e ONEpUPOBATH OCHOBHBIMH OMHUCATENLHBIMH XapaKTEPUCTUKAMHU YHUCIOBOTO HAbOPa;
MOHSTUSIMU: TeHEepaTbHasi COBOKYITHOCTh U BBIOOPKA; ONEPUPOBATh MOHIATHSAMU: 4acTOTa U
BEPOATHOCTH COOBITHS, CyMMa U MPOU3BEICHIE BEPOSITHOCTEH; BBIYUCIATH BEPOITHOCTH
COOBITHI Ha OCHOBE IMOJICYETA YHCIIa UCXO0B;

e BIQ/IETh OCHOBHBIMH MOHSATUSMU KOMOMHATOPUKH U YMETh IPUMEHSTh UX TPU
pEIICHUH 3a/1a4;

e UMETh IPECTaBICHNE 00 OCHOBAX TEOPUU BEPOATHOCTEW; UMETh MPEICTABICHUE O
JTMCKPETHBIX M HETIPEPBIBHBIX CITYYalHBIX BEIMYMHAX U PACTIPEICIICHUSX, O HE3aBUCUMOCTH
CIIy4alHBIX BEJIMYMH; UMETh MPEACTaBICHUE O MATEMATUUECKOM OKUJIAHUU U IUCTIEPCUU
CIIyYalHBIX BEJIMYMH;

e HMETh NPEJICTABIIEHNE O COBMECTHBIX PACHPEICICHUAX CIIyUalHbIX BEJIUYUH;

e TOHUMATH CYTh 3aKOHA OOJIBIIMX YUCET U BHIOOPOYHOTO METO/Ia U3MEPEHUS
BEPOSITHOCTEW;

e HMETh MPEJICTABIICHNE O HOPMAIHLHOM PACIIPECIICHHH U PUMEpPax HOPMaIbHO
pacnpenenéHHbIX CydYallHbIX BEIUYHH,;




e HMETh NPEJCTABICHNE O KOPPEIALUH CIyYailHbIX BEJIUYHUH.

Buinycknux nonyuum 603modchocms Hay4uumscsi:

e HMETb MPEJCTABICHUE O LICHTPAJIBLHOMN IIPENEIBHON TEOpEME;

e UMETb IPECTaBICHNE O BEIOOPOUYHOM K03 PULIMEHTE KOPPEISALMH U JIMHEHHOM
perpeccuu;

e UMETb IPECTABICHNUE O CTATUCTUYECKUX THIIOTE3aX U IPOBEPKE CTATUCTHYECKON
TUIIOTE3bl, O CTATUCTUKE KPUTEPUSI U €€ YPOBHE 3HAUMMOCTH;

e HMETh IPECTABICHUE O CBSI3U SMIIMPUUYECKUX M TEOPETUUECKUX pacpeAeIeHU;

e HMETh NPEJCTABJICHUE O KOJUPOBAHUH, IBOMYHON 3aIIUCH, JBOMYHOM JIEPEBE;

e BIIAJCTh OCHOBHBIMU MOHATUAMHU Teopuu rpados (rpad, BepiirHa, pedpo, CTerneHb
BEPIINHEI, TyTh B Tpade) U yMeTb NPUMEHSATH UX MPH PELICHUHU 3a7ay;

e HMETb IPECTABICHUE O AEPEBbSIX U YMETh IPUMEHSTH €r0 P PEIICHUH 3a1a4;

e BJIQJIETh [TOHATHEM: CBSI3HOCTD; YMETh IPUMEHATH KOMIIOHEHTHI CBA3HOCTH MpU
pELIeHUH 3aJa4;

e YMETh OCYIIECTBIIATH yTH 0 p&Opam, 00xob1 p&oep U BepiuuH rpada;

e UMeTh IpejcTaBieHue 00 DiliepoBoM U ['aMUIbTOHOBOM ITyTH; UMETh MPE/ICTaBICHUE
0 TPYJHOCTH 33J]a4M HaX0XAeHUs ['aMHIIbTOHOBA MTyTH;

e BIIAJCTh NOHATUSAMU: KOHEUHbIE CUETHBIC MHOXKECTBA; CUETHBIE MHOXKECTBA; YMETh
IPUMEHSTh UX MPU PELICHUH 3a/1a4;

e yMeTb IPUMEHATh METOJl MATEMaTHUECKOW MHAYKIIUH;

e YMETb IPUMEHTH NPUHIMN JupHXJie Npu perieHny 3a1ad.

B noBcegHeBHOI )KM3HM M IPU U3Y4YEHHH APYIUX NPEAMETOB

Buinycknux nayuumcs:

e BBIYHUCIATH UM OLICHUBATh BEPOATHOCTU COOBITUN B peaJIbHOM KHU3HH;

e BBIOMPATH METOJIBI MOIXOAALIETO MPEACTABICHHUS U 00PaOOTKU TaHHBIX.

TexcroBble 321241

Buinycknux nayuumes:

e pelaTh pa3HbIe 337a4d OBBIIIEHHON TPYIHOCTH;

e AHANM3UPOBATH YCIOBHE 3a7auM, BEIONPATh ONTUMAJILHBINA METOJI PEIICHHUS 3a1a4H,
paccMaTpuBasi pa3iIMyHbIe METO/IBI;

e CTPOWTH MOJIENb PEIICHUS 3a/1a4H, TIPOBOJUTH JJOKA3aTeIbHbBIE PACCYKICHUS TIPH
pEeLIeHUH 3aJaui;

e pemiaTh 3a7a4M, TpEOYIOIIMe epedopa BApUaHTOB, TPOBEPKHU yCIOBUM, BEIOOpA
ONTUMAJILHOTO PE3YNbTaTa;

e AHATM3WPOBATH U MHTEPIPETUPOBATH ITOIYUYECHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS
3aJauu, BBIOMpATh PELIeHHs, He TPOTHUBOpeYaIe KOHTEKCTY;

e TIEPEBOJUTH IIPH PEIICHUHU 33a4l HH()OPMAIIHIO U3 OJHOW (YOPMBI 3aITUCH B APYTYIO,
UCTIOJIB3YS MPU HEOOXOUMOCTH CXEMBI, TaOIMIIbI, TPapUKH, TUArPAMMBI.

B noBceaHeBHOIi :KM3HM M PU U3YUYEHHH IPYTUX NMPeAMETOB

Buinyckuux nayyumes:

e pemiaTh NPaKTUYECKUE 33/1a49H U 337a9d U3 IPYTUX MPEIMETOB.

I'eomerpusi

Buvinycknux nayuumcs:

e BIJIAJICTh FEOMETPHUUECKUMHU MOHATUAMU TP PEIICHUH 3a]1a4 U POBEACHUN
MaTeMaTHYECKUX PACCyKICHUN;

e CaMOCTOSITENBHO (POPMYIHPOBATH ONPENIEICHUS TEOMETPUUYECKUX (PUTYp, BHIABUTATh
THITOTE3BI O HOBBIX CBOWCTBAX M MPH3HAKAX T€OMETPHUECKUX (HUTYp M 0OOCHOBHIBATH WA
OTIpoBepraTh UxX, 0000IIaTh WM KOHKPETHU3UPOBATh PE3yJIbTAaThl HA HOBBIX Kilaccax (uryp,
MIPOBOJIUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (GUTYp MO Pa3InIHBIM OCHOBAHHSIM;

e HCCIIEeIOBAaTh YEPTEXkKH, BKIIIOYasi KOMOMHALUU (PUTYD, U3BIIEKATh, UHTEPIPETUPOBATD
U IipeoOpa3zoBbIBaTh HH(POPMALINIO, IPEICTABICHHYIO HA YEPTEkKaX;



e pemaTh 3aJa4l T€OMETPUUECKOTO COJIEPKaHMsl, B TOM UKCIIE B CUTYyalUsIX, KOTJaa
QITOPUTM PEUICHUS HE CIEIyeT SIBHO U3 YCIOBHS, BHIIIOIHATH HEOOXOJUMBIE JJISl PEIICHUS
3a/1a4d JOMOJHUTEIBHBIC IOCTPOCHHUSI, UCCIIEC0BATH BOZMOXHOCTh MPUMEHEHUS TEOPEM U
dbopMyn asnis peleHus 3aaay;

e (opMyIHpOBATh U JOKA3BIBATH TCOMETPHUUCCKHIE YTBEPKICHHUS,

e BJAJIETh MOHATUSIMH CTEPEOMETPUHU: MTPU3MA, MapaIeNIeNUIIe]], MUpaMHIa, TETPadp;

e CTPOUTH CEUECHMS] MHOTOTPAHHUKOB C UCIOJIb30BAHUEM PA3ITUYHBIX METOJIOB, B TOM
YHClie ¥ METOJa CJIe/I0B;

e TPHUMCHSTH NMapaJICIIbHOE MPOCKTHPOBAHUE JIJISI H300paKEHUsST QUTYD;

e TPUMEHSTH NEPHEHANKYIISIPHOCTH MPSMO U TUIOCKOCTH MPHU PELICHUH 33]1aY;

e BJIAJICTh MOHATUAMH OPTOTOHAIIBHOE MTPOCKTUPOBAHKUE, HAKIIOHHBIE U UX MPOCKIIUH,
YMETb IPUMEHATH TEOPEMY O TPEX MEepPHEHANKYIApax MpH PEeIIeHUH 3a/ay;

e BJIJICTh MTOHSATHUEM YTOJ MEXY IPSIMOM U IIIOCKOCTHIO U YMETh IPUMEHSTh €ro MpHu
pEeIlIeHUH 3a/aY;

e BIQJICTh MOHATHIMHU TeJa BpanieHus (WIHHIP, KOHYC, Iap U cdepa), UX ceueHus: u
YMETh IPUMEHSATH UX IIPU PEIICHUU 3a]a4;

e BJIAJICTh MOHATUAMH KACATEIbHBIC MPSMbIE U TUIOCKOCTH U YMETh MPUMEHSTh UX MPHU
pEeIIeHUH 3a/1a4;

e TIPEICTABJIATH BIMCAHHBIC H ONTMCAHHBIC CPEPhl U YMETh IPUMEHSTH HX IIPU PEIICHUU
3ajady;

e BJIAJICTh MOHATUAMU 00HEM, 00HEMbI MHOTOTPAHHUKOB, TEJI BPAILICHUS U IPUMEHSATD
UX [PHU PELICHUU 33]1a4;

e BJIAJICTh MOHATUSAMHU O PA3BEPTKE LIMJIMHPA U KOHYCA, TUIOMIAAN TTOBEPXHOCTH
HWIMH]IpA U KOHYCa, YMETh IPUMEHATD UX MPH PEIICHUU 33]1aY;

e BJIAJICTh MOHATUAMH O TUIOMIAAN CHEPhl U YMETh IPUMEHSTh €ro MPHU PEIICHUHU 3a/1a4;

e yMETb pelaTh 33Ja4i Ha KOMOMHALIMM MHOTOTPAaHHUKOB U TEJ BPAIICHHUS,

e BJIAJICTh MOHATUSAMHU O TIOJI0OMHU B IPOCTPAHCTBE U YMETh PeIIaTh 3a/1a4u Ha
OTHOIIeHHE 00BEMOB U IUIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX QUTYD.

Buinycknux nonyuut 603mMoxicHOCmMb HAYYUMBCAL:

e BIIAJIETh MTOHATHUEM F€OMETPUUYECKHE MECTA TOUEK B MPOCTPAHCTBE U YMETh MPUMEHSITh
WX JJIs1 pEeIIeHUs 33714,

e yYMETbh IPUMEHSATH ISl PELICHUS 3a7a4 CBOMCTBA IJIOCKUX U ABYTPAHHBIX YTJIOB,
TPEXTPAHHOTO yIJia, TEOPEMbl KOCUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa;

e BIIAJIETh MOHATUAMHU LIEHTPAIBLHOE U MapauIeIbHOE TPOCKTUPOBAHUE U PUMEHSTh X
MIPU TIOCTPOSHUHU CEYCHUI MHOTOTPAHHUKOB METOJIOM MPOEKITHIA;

e HMETh NPEJCTABIECHUE O PA3BEPTKE MHOTOI'PAHHUKA U KpaTyaillleM ImyTH Ha
MOBEPXHOCTH MHOTOTPAHHUKA, 0 KOHUYECKOX CEYCHUSX;

e UMETh MPECTaBICHUE O Kacalomuxcs cepax 1 KOMOMHAIIMY TN BPAIIEHUS U YMETh
MIPUMEHSATh UX TIPH PEIICHUU 3a]1aY;

e TIPUMEHSTH MIPH PEIICHUH 337a4 (GOpPMYITy pacCTOSTHUS OT TOYKHU J0 TUIOCKOCTH;

e BJIAJIETh PA3HBIMHU CIIOCOOAMH 33/IaHHS TIPSIMOM YPAaBHEHUSMH U YMETh TPUMEHSITh
P PELLIEHUH 3a/1a4;

e TPUMEHSTH MPU PEIICHUH 3a7a49 U JOKA3aTEIbCTBE TEOPEM BEKTOPHBIM METOJ M METO/I
KOOP/IMHAT;

e HMETh MpeJICTaBlIeHne 00 akcuomMax o0bemMa, MPUMEHSITHh (POPMYITBl 00HEMOB
MPSIMOYTOJIBHOTO MapajuieNenuIea, IpU3Mbl U MUPAMUJIbI, TETPAdApa MPU PEIICHUN 3a/1a4;

e TPUMEHSTH TEOPEMBI 00 OTHOIICHUSIX 00BEMOB MIPH PEIICHUU 3a]1aY;

e TPUMEHSTHh UHTErPaAN JUIsl BEIYUCIEHUSI 00BEMOB M MMOBEPXHOCTEN TEJ BpAIlICHUS,
BBIUMCJICHUS IIOMAAN chepuieckoro mnosica 1 00beMa apoBOro CIos;

e HMETh NPEJICTABIICHUE O IBMXKCHUSIX B MPOCTPAHCTBE: NapaJljIeIbHOM MEPEHOCE,
CUMMETPUHU OTHOCHUTEIFHO TUIOCKOCTH, IIEHTPAIIBHOW CHMMETPHHU, TTOBOPOTE OTHOCUTEIHHO
MpsIMOI, BUHTOBOM CUMMETPHUH, YMETh TPUMEHSATh UX MPU PELICHUH 33/1a4;



e HMETh NPECTaBICHUE O TUIOMAAN OPTOTOHAIBHON MPOCKIHH;

e HMETb IPEACTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTIJIE€ M IPUMEHATh CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOTO YIJIa IPU PEUICHUH 33/1a4;

e UMETh IPEICTABICHUs O IPEOOPa30BAHUY 10A00US, TOMOTETUN U YMETh IPUMEHSTh
UX IIPY PEUICHUH 3a/1a4;

e YMEeTb pellaTh 3a/1a4M Ha MJIOCKOCTH METOAAMHU CTEPEOMETPHH;

e YMETh MPUMEHATH (POPMYIIBI 0OBEMOB MIPH PELICHUHU 3a7ay.

B noBcegHeBHOI :KM3HM M IIPU U3YYEHHH JPYIUX NPEAMETOB

Buinycknux nayuumcs:

e COCTaBJIATh C UCIOJIb30BAHNEM CBOMCTB F€OMETPUUECKUX (PUIYyp MaTeMaTHUYECKHE
MOJIENIN JIJIsl pEIIeHU 3a/1a4 TPAKTUYECKOT0 XapaKTepa U 3a7a4 U3 CMEXHbIX JUCHUIUINH,
UCCIIEI0BAaTh MOJyYEHHbIE MOJIEIH U UHTEPIIPETUPOBATh PE3YIIbTAT.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Buinycknux nayuumcsa:

e BIJIAJCTh MOHATUSMH BEKTOPBI X UX KOOPAWHATHI; YMETh BBIIIOIHATE ONEPAIIH HAJ
BEKTOpaMH;

e JHCIIOJIb30BaTh CKAJISIPHOE MTPOU3BEICHNE BEKTOPOB IPU PEIICHUH 3a/1a4;

e IPUMEHSTH ypaBHEHUE IIIOCKOCTH, (POPMYITY PACCTOSHUS MEXAYy TOUKaMH, ypaBHEHHE
cdepbl IpU pelIeHUH 3a/a4;

e IPUMEHSTH BEKTOPBI U METOJI KOOPJIMHAT B IPOCTPAHCTBE MPH PEILICHUH 3a1au.

Buinycknux noayuut 603mModcHOCHb HAYYUMbCAL:

e HaXOJUTh 00BEM Mapajulesenuneia 1 TeTpasipa, 3aJaHHbIX KOOPIUHATAMHU CBOUX
BEPIINH,

e 3aJ1aBaTh NPSAMYIO B IPOCTPAHCTBE;

e HAXOJUTh PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOPINHAT;

e HAaXOJUTh PACCTOSIHUE MEXAY CKPEIIMBAIOLUIMMUCS IPSIMBIMHU, 33/1aHHBIMU B CUCTEME
KOOpJWHAT.

HcTropusi 1 MeTOABLI MATEMATHKH

Buinycknux nayuumes:

e HMETh NPEJCTABJICHUE O BKJIAJE BBIJAIOUINXCA MAaTEMaTUKOB B Pa3BUTHE HAYKH;

e [IOHMMATh POJb MAaTEMAaTUKH B pa3Butuu Poccuu;

e HCIIOJIb30BAaTh OCHOBHBIE METO/IbI I0KA3aTEIbCTBA, IPOBOJUTH 10KA3aTEIbCTBO U
BBITOJIHATH ONPOBEPIKEHUE;

e IIPUMEHSTH OCHOBHBIE METO/BI PELICHHS] MATEMAaTUYECKUX 33/1a4; HA OCHOBE
MaTeMaTHUYeCKHUX 3aKOHOMEPHOCTEHN B IPUPOJIE XapaKTEPHU30BaTh KPACOTy U COBEPIIEHCTBO
OKPY’KaroIllero Mupa 1 ponu3BENECHNUN UCKYCCTBA,

e [PUMEHSTH POCTEHIINE TPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPY PELLIEHUU MAaTEMaTUYECKUX 33]1a4;

e I[0JI30BATHCA MPUKIAIHBIMU IPOrPAMMaMHU U IIPOrpaMMaMi CUMBOJIBHBIX
BBIYUCIICHUH U1 UCCIIEIOBAaHHSI MAaTEMAaTHUYECKUX OOBEKTOB.

Buinycknux nonyuum 603modrcHocms Hayyumvcs: IPUMEHITh MaTeMaTHUECKHE 3HAHUS K
UCCIIEIOBAaHHUIO OKPYKAIOLIET0 MUpPa (MOAETUPOBaHHE (PU3NIECKUX U YKOHOMHUYECKUX SBJICHUN)



TEMATHYECKOE INTAHUPOBAHHE

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue
(undposBbie)
n/  pasjiejoB H TeM Bcecer KonTpoabubl IlpakTuuecku 06pa30BATETBHbIC
I NpOrpaMmsbl 0 e padoTsl e padoThI pecypeb
[ToBTOpeHue Kypca 5 1 http://www.school.edu.r
1 anreOpsl U u https://interneturok.ru
reometpuu 10 u
KJlacca
Tpuronomerpuuecku = 14 1 https://uchi.ru/
5 € byHKIHN https://math-
ege.sdamgia.ru
3 [{wmHAp, KOHYC | 13 1 https://uchi.ru/
nrap http://www.math.ru
IIponsBoHas u ee 17 1 httos://uchi.ru/
9 ps: .
4 reometpuuccuii http://www.mathege.ru
CMBICTT
[Ipumenenue 13 1
5 POMSBOMION K https://uchi.ru/
WCCJICIOBAaHHIO
byHKIMI
6 Hepsoobpasnas u 13 ! http://www.mathege.ru
HUHTETpaI
7 OO0BEMBI TET 15 1 http://www.school.edu.r
u
8 Bekrops! B 7 0 http://www.school.edu.r
IIPOCTPAHCTBE u
9 KomOunaTtopuka 8 0 http://www.school.edu.r
u
10 DNIEeMEHTHI TEOPUH 9 1 http://www.school.edu.r
BEPOATHOCTEN u
Merox xoopaukar s 16 1 http://www.school.edu.r
11 npoctpaHcTBe. N ] ] =
JIBr>keHUA -
12 KomrutekcHbie unciia 7 0 https://uchi.ru/
13 Hrorosoe 33 2 http://www.mathege.ru
MIOBTOPEHHE www.fipi.ru
OBILEE KOJIMYECTBO 11
YACOB I1O 170
[TPOTPAMME
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YYEBHO-METOJUYECKHWIA KOMILIEKT
MaremaTuka: anredpa ¥ Hauaia MaTEeMaTHYECKOr0 aHaIu3a, reoMeTpusi. Anredpa U Havana

MaTeMaTu4eckoro aHanuza. 11 kiacc: yuyeOHMK i 001eo0pa3oBaTeNIbHBIX OpraHu3alui:
6azoBbii  u yrayosnenneld  ypoBHM /HO.M.Komsrun, M.B.Tkauéa H.E.®&nopora
M.U.1a6ynun — 7-¢ u3a. — M.: [Ipocsemenne, 2017;

I'eomerpus. 10-11 xmaccehl: yaeOHHK Ju1si 00111€00pa30BaTEeIIbHBIX YUPEKACHUI: 0a30BbIN 1
yrnyonennsiii ypoBuu /JI.C.Atanacsu, B.®.byry3os, C.b.Kagomues u np. — 7-¢ u3a.- M.:
[Ipocsemenue, 2019;

AnrebOpa W Havajga MaTeMaTHYeCKOro aHanu3a. [lumgakTuueckue MaTepuaibl K y4eOHHKY
KO.M. Konsruna u apyrux. 11 kimacc: yue6. mocoOue uist o01ieo0pa3oBar. opraHu3aiui:
6a3oBbIi U yrayosa. yposau /M.W.11la0ynnn, M.B.Tkauésa, H.E.®&noposa , O.H. [{o6poga.

— 6-¢ u3a. — M.: IIpocBemenue, 2017;
o b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3amauun no reomerpuu s 7 — 11
kiaccoB. — M.: IIpocBenienue, 2015.

Metonnyeckoe odecnieyeHue:

1. JlykmueBa E.}O. OcoGeHHocTn oOydeHUs mMareMaTHKe B KOHTeKcTe copepkanusi OI'OC:
yuebHo-MeTonudeckoe nmocobue — CII6.: CII6 ATITIO, 2013.

2. ®enoposa H.E., TkaueBa M.B. U3ydenue anreOpsl 1 Hadan MaTeMaTHYecKoro aHainusa B 11
kiacce. Kuura st yaurens. — M.: [Ipocsewmenune, 2008

HNHTepHeT-pecypcebl:
l.www.edu.ru (caiit MOuH P®).
2.www.school.edu.ru (Poccutickuii 0011e00pa3oBaTeIbHBII MOPTAN).
3.www.pedsovet.org (Bcepoccuiickuit UTHTepHeT-Ie1ICOBET)
4. www.fipi.ru (caiit denepanbHOro MHCTUTYTA MEIArOTUYECKUX U3MEPEHUI).
5.www.math.ru (MaTepHEeT-IOIACPKKA YUUTENEH MaTeMaTUKH).
6.www.mccme.ru (caiiT MOCKOBCKOT0 1IEHTpa HEMIPEPHIBHOTO MaTEMaTHUYECKOIO
o0pa3oBaHMUs).
7.WWW.it-n.ru (ceTh TBOPUECKHUX YUUTEIICH)
8.www.som.fsio.ru (cereBoe 00beTUHEHNE METOIUCTOB)
9.http:// mat.1september.ru (caifT razersl «MaTeMaTHKa)
10.http:// festival.1september.ru (¢pectuBanp neparornueckux uaen «OTKPHITHIN YPOK»
11.www.eidos.ru/ gournal/content.htm (MuTepHeT - xKypHan «igocy»).
12.www.exponenta.ru (0Opa3oBaTelbHbIH MaTeMaTHUECKUI CalT).
13.kvant.mccme.ru (35eKTpoHHas Bepcus KypHana «KBaHTy.
14. www.math.ru/lib (3mekTpoHHass mMaTemaTuuyeckas OuOIHoTeKa).
15.  http:/school.collection.informika.ru (enunas xomnekuus HudpPoBbIX 00pa30BaTEIbHBIX
pecypcoB).
16.www.kokch.kts.ru (on-line TecrupoBanue 5-11 kiaccer).



