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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mnpo(MIBHOTO YPOBHS IO MaTeMaTHKE JUIs CPEIHEro OOIIero
oOpa3oBaHusi pa3paboraHa Ha ocHOBe DyHIaMEHTANIbHOIO fAJpa COAepX aHUs OOIIero
o0Opa3oBaHus U B cOOTBeTCTBUH ¢ TpeboBaHusiMU PI'OC K cTpyKType U pe3yabTaTaM OCBOCHUS
OCHOBHBIX 00pa30BaTeNbHBIX MPOTrpamMM cpenHero oOuiero obpazoBanus. B Hell cobmromaercs
IPEEMCTBEHHOCTh C NPHUMEPHOH paboueil mporpaMMoil OCHOBHOTO 00IIero ooOpa3oBaHUS.
[Ipumepubie pabouue mnporpammbl (nanee — IIporpamMmel) SBASIOTCS OPHUEHTUPOM IS
YUUTENEH, COCTaBISIOMMX pabovyre MpOorpaMMmbl C YYETOM YPOBHS IMOJTOTOBKH KJIacCOB, B
KOTOPBIX BeAETCA MpenoaBaHue 10 COOTBETCTBYIOIIUM y4eOHUKAM.

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

HopmaTnBHO npaBoBasi 6a3a JJisi cocTaBJieHUsI padoyeid mporpammsl Ha 2023 - 2024
y4eOHBbIi roj odecneveHa:

- ®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 «OO0 yrBepkacHHH (elepalbHOTO TOCYJAapPCTBEHHOTO 00pa30oBaTEIIbHOTO
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 MunmnpocBemenuss Poccum ot 22 wmapra 2021 roma Ne 115 «O6
yrBepkaeHuH Tlopsiika opraHu3alMd M OCYLIECTBICHHMS OOpa3oBaTEeIbHOM JESATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IpOrpaMMaM-00pa3oBaTeIbHbIM IporpaMMaM HadallbHOTO
o0I1ero, OCHOBHOTO OOLIEr0 M CpexHero oomero o0pa3oBaHUS» C U3MEHEHMSIMU U
nononuenusMu ot 11.02.2022 r;

- CII 2.4.3648-20 «CaHuTapHO-3NUAEMHOJIIOTHYECKHE TPeOOBaHUS K OpraHMU3aluu
BOCIIMTAHUS M OOy4YEHHS, OTIbIXa U O3JOPOBJIEHUS JETEH M MOJOIEKH», YTBEPKIACHHBIMHU
[OCTaHOBJIEHHEM [ TTaBHOTO rOCyJapCTBEHHOTo caHuTapHoro Bpada PD ot 28 centsops 2020
roga Ne28, 3apeructpupoBaHHbIMM B MuHioctre Poccunm 18 npekabps 2020 rona,
perucTpanoHHbIi Homep 61573);

- [Tocranosnenuem IlpaBurenscTBa bpsiackoit oomactu ot 22 anpens 2019 roga Nel71-nn
«O6 yrBepxknenun Ilopsaka opraHuM3aluud HMHAMBHIYalIbHOTO OTOOpa MNpH IpHeMe Jndo
NepeBoJie B TIOCYJapCTBEHHble 00Opa3zoBaTelbHble OpraHuzauuu bpsHckolt oOmactu U
MYHUIUNAJIbHBIE 00pa3oBaTeNbHbIE OPraHU3alMM JJIs TOJIyYEeHHs OCHOBHOTO OOILIEro u
cpemHero oO0mero oOpa3oBaHHs C YIIYOJICHHBIM HM3yYE€HHUEM OTHEIbHBIX YYEOHBIX MPEIMETOB
WIN 17151 TPO(PUIBHOTO O0YUYEHHUS;

-ITuceMom Munnpocsemenuss Poccun or 20 nmexabps 2018 roma Ne 03-510 «O
HampaBieHUd HuHpopManMu» (BMECTe C pEKOMEHAALMSMU [0 I[PUMEHEHHIO HOPM
3aKOHOJATEIbCTBA B YacTH OOecleyeHUs] BO3MOXKHOCTH TOJydeHHUs oOpa3oBaHHs Ha POIHBIX
A3bIKaX W3 4YMCIa SA3bIKOB HaponoB Poccuiickoil ®enepanuyu, U3y4E€HHs TOCYAApCTBEHHBIX
A3bIKOB pecnyOnuk Poccuiickoit ®enepanuu, poAHBIX S3bIKOB M3 4YHCIA S3bIKOB HapoO/0B
Poccuiickoit denepanuu, B TOM YACIE PyCCKOTO KaK POAHOIO»),

- Ilpukaz MunuctepctBa npocsemeHus Poccuiickoit ®enepanuu ot 20.05.2020 Ne
denepanbHOrO TMeEpedyHs Y4YEOHHKOB, JOMYIIEHHBIX K HCHOJB30BAHUIO IPH peaIn3aluu
MMEIOIINX TOCYAApPCTBEHHYIO aKKpeIuTamuio oOpaszoBarenbHbIXx 254 "OO yTBEepKIeHUU
mporpaMM HaudaldbHOTO OOIIEro, OCHOBHOTO 0O0IIero, cpeaHero oOmero oo6pazoBaHuUs
OpraHu3aIMsIMH, OCYIIECTBISIONMUMHA 00pa30BaTEIbHYIO JEATENbHOCTE" (3aperucTpupoBaH
14.09.2020 Ne 59808)



- IIpuxazom MunuctepcrBa npocseuieHust Poccuiickoit @enepauuu ot 28 asrycra 2020
roma Ne 442 «O0 yrBepxacHuu Ilopsiaka opraHu3anuu U OCYIIECTBICHHS 0Opa3oBaTEeIbHON
NeSITEIbHOCTH TI0  OCHOBHBIM  00IIe00pa3oBaTelNbHBIM IMpOrpaMMaM - 00pa30BaTebHBIM
mporpaMmMaM Ha4yajJbHOTO OOIIEro, OCHOBHOTO OOIIEro W cpeaHero odmero oOpa3zoBaHus» (B
penakiuu rpukasa ot 20 Hosiopst 2020 roma Ne 655);

- Yuebnbim utanom MBOY COIII Ne 72 r. bpsincka Ha 2023 - 2024 y4eOHBIN TOT

Ilenn u3ydyenus Kypca.

N3yyenne mareMaTuku B cTapiieil Imkojie Ha MPOo(UILHOM YPOBHE HANpaBiICHO Ha
JOCTHUKEHHUE CIEAYIOUINX LEIeH:

- dbopMupoBaHue NpeAcTaBIeHUI 00 UIesX U METoJaX MaTeMaTUKH; O MaTeMaTHKe
KaK YHUBEPCAJIBLHOM S3bIKE HAYKHU, CPEJCTBE MOJEIMPOBAHUSI SIBJIEHUHN U NIPOLIECCOB;

- OBJIQJICHHE YCTHBIM u NMCbMEHHBIM MaTeMaTUYECKUM SI3BIKOM,
MaTEeMaTUYECKUMU 3HAHUSIMH M yMEHUSMH, HEOOXOJWMBIMH Ui M3YYEHHUS IIKOJbHBIX
€CTECTBEHHOHAYUYHBIX JUCLMIUIMH, A MPOJOJDKEHMs] O0Opa3oBaHMsI M OCBOCHHUS M30paHHOMN
CIIELMAJIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BuTHE JIOTHYECKOT 0 MBIILIICHMUS, AJITOPUTMHUECKOMN KYJIbTYpBI,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, PA3BUTHUE MATEMATUYECKOTO MBIIUIEHUS U WHTYULUH,
TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM JUIsl MPOJOJDKEHUS 00pa30BaHUS U IS
CaMOCTOSITENIbHOW JICATENIbHOCTH B OOJACTH MaTeMaTHKH M €€ NPWIOKEHUH B Oymymiei
npodeccuoHaNbHOM NesTeNbHOCTH;

- BOCIIMTAHUE CPEJICTBAMU MaTEMaTUKU KYJIbTYPbl JIMYHOCTU: 3HAKOMCTBO C
UCTOpHUEH pa3BUTHUSI MAaTEMAaTUKH, IBOJIIOLMENH MaTEMAaTUYECKUX HJIeH, TOHUMaHUuE 3HAYMMOCTH
MaTeMaTHKH JUIsl 00ILIIECTBEHHOTO IIporpecca.

3apaum kypca:

- pa3sBUTHE AJITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOIro, B YacTHOCTH, MJIS
OCBOCHHMSA Kypca MH(OpMaTHKH; OBJIa/IeHHE HaBbIKAMU JI€JYKTUBHBIX PacCyKJICHHIA;

- MOJIyYE€HUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHMH O (DYHKUMAX Kak BakHEHIen
MaTeMaTUYeCKON MOJIeNIM JJIsl ONMCAaHUs U UCCIIEA0BaHUs Pa3HOOOPa3HbBIX MIPOLIECCOB;

- (dopMHpOBaHUE y y4allUXCsl NPEACTABICHUN O POJM MAaTeMaTUKH B Pa3BUTHH
LIMBWIN3AIUU U KYJIbTYPBI;

- ¢dbopMupoBaHre (QYHKIIMOHAIBHOW T'PaMOTHOCTH — YMEHHMH BOCHpPUHUMATh U
aHaTM3UpoBaTh MH(POPMAIMIO, NPEACTABICHHYIO B  paslW4yHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIA XApPAaKTep MHOTMX pEalbHBIX 3aBHUCHUMOCTEH, INPOU3BOJUTH IPOCTEUIINE
BEPOSATHOCTHBIE PACUETHI;

- pa3BUBaTh MpPEACTABIEHUE O YHUCIE W POJM BBIUUCICHHH B YEIOBEUECKOH
MpaKkTHKe; CPOPMUPOBATH MPAKTHUUECKHE HABBIKM BBIIIOJHEHUS YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAIBHBIX BBIUMCIIEHUH, Pa3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;

- OBJIAJIETh CHUMBOJUYECKHUM  SI3bIKOM  aireOphl, BbIpaboTaTh (opmanbHO-
olepaTUBHBIE aireOpavyeckue YMEHUsS U HayYUThCS OPUMEHATh HX K pPELIECHUI0
MaTEMaTHYECKUX U HEMAaTEMaTUUECKHX 3a/]a4;

- U3YYUTh CBOMCTBA U rpaUKHU 3JIEMEHTapHbBIX QYHKUINN, HAYYUThCS UCIIOJIb30BATh
GbyHKIIMOHAIbHO-TpadUUeCKue TPEJCTaBICHUS JUIS ONHCAaHMs M aHajiu3a peajbHbIX
3aBHCHUMOCTE;

- pa3BUBAaTh TPOCTPAHCTBEHHbIC TMPEJCTABICHUS U H300pa3UTENbHbIE YMEHHS,
OCBOUTH OCHOBHbIE (DaKThI M METOJbl IUIAHUMETPUHU, IO3HAKOMHUTHCS C MPOCTEUITUMU
IPOCTPAHCTBEHHBIMM TEJIAMU U UX CBOMCTBaMU;

- MOJIYYUTh IIPEICTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHpPE
U O Pa3NUYHBIX CMOCO0aX MX M3Y4YEeHHs, 00 OCOOCHHOCTSIX BBIBOJOB U IMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;



- pa3BUTH JIOTHUECKOE MBIIUICHHE U PeYb — YMEHHE JIOTMYECKH OOOCHOBBIBATH
CY)KJI€HHUs, IIPOBOJAUTH HECIIOKHBIE CUCTEMATU3ALUU, IPUBOIUTE MIPUMEPBI U KOHTPIPUMEDHI,
UCTIOJIb30BaTh PA3IUYHBIC SA3BIKK MAaTEMAaTUKHU (CIIOBECHBIH, CUMBOJIMYECKUH, rpaduyeckuii) as
WJUTFOCTPALIMK, apIYMEHTALUK U I0Ka3aTelIbCTBA;

- chopMHpOBaTh MPEACTABICHUA 00 H3y4aeMbIX MOHATHAX M METOJaX Kak
BAKHEUIIUX CPEJICTBAX MATEMAaTUYECKOIO MOJCIIMPOBAHUS PEaIbHBIX IIPOLIECCOB U SBJICHUM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B y4ueOHOM mutaHe Ha M3ydeHHE Kypca MaTeMaTHKU Ha TPOGUIHBHOM YPOBHE OTBOAMUTCS O
yacoB B Hezenmo (Bcero 204 yaca, 34 y4eOHBIX HEICIIN)



Conep:kanue y4eOHOro npeamera

«MaremaTuka: ajiredpa 1 HauaJia MATEMaTHYEeCKOr0 aHaJIu3a, reomeTpusi» B 11 ki1acce
NpopUIbLHBIA YPOBEHb
(6 4 B Henento, Beero 204 4.)

IToBTOpeHnue Kypca ajareopol u reomerpuu 10 kiacca-5q.

Tpuronomerpunuyeckne pynkuun (194)

OOnacte ompeneneHuss W MHOXXECTBO 3HAUEHUIH TPUIOrOMETPUYECKUX (DYHKIMH.
YeTHOCTh, HEYETHOCTb, NEPUOJUYHOCTh TpUrOHOMeTpudeckux ¢yHkuuid. CBoiicTBa (hyHKIMU
y=C0SX u ee rpaduk. CoiictBa QpyHKIMH Y=SINX U ee rpaduk. CoiicTBa QyHKIMU Y={gX U ee
rpacduk. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUU.

Huauuap, konyc u map (16 4)

[Tonstne nmnunapa. Ilnomans nosepxHocty nmiauHapa. llonarne xonyca. Ilnomane
MOBEXHOCTH KOHyca. YceueHHbIH koHyc. Cdepa m map. BzaumHoe pacronoxkenue chepsl u
wiockoctu. KacatenbHast mockocts kK cdepe. [lnomane chepsl. CeueHus HUIMHIAPUYECKON
noBepxHocTU. CedeHUsI KOHNYECKOM MOBEPXHOCTH.

IIpousBoaHasi U ee reoMeTpUYECKUI CMBICI (22 4)

[Ipenen  mocnemoBatenbHOcTH. [lpenen  gynkumu. HenpepbBHOCTh — QyHKIHH.
Omnpenenenne npousBogHou. IlpaBuna auddepenuupoBanus. IIpousBoaHas creneHHON
¢bynkuuu. [IponsBoaHbIe SeMeHTapHBIX (PYHKIHIA. ['eOMeTpUUYECKHil CMBICI TPONU3BOIHOM.

IIpuMeHeHne NpPOU3BOAHOM K Hccae10BaHNI0 GyHKumi (16 1)

Bospactanne u yOwiBanue ¢GyHKIuU. OkcTpemyMmbl ¢yHKuuu. HanGonbmiee u
HauMeHbllee 3HaueHus (QyHKUuu. IIpou3BogHAass BTOPOro MNOpsjKa, BBIIYKIOCTh U TOYKU
neperu6a. [locrpoenne rpa¢pukoB GyHKINH.

ITepBooGpa3nas u naTerpa (15 1)

[lepBooOpasnas. IlpaBuna HaxoxzaeHus nepBooOpasHbIX. [lnomaas KpUBOJIMHENHHOM
Tpameluyu, HMHTerpal M €ro BbIUMCIEHUE. Bpluncinenue miomaaeid QGuryp ¢ MOMOLIbIO
uHTerpanoB. [lpumeHeHue wuHTerpajgoB s pemieHus @usndyeckux 3aaad. Ilpocteifmume
muddepeHranbHbIe YypaBHEHMS.

O0bémpl e (174)

ITonatue 06véma. OOBEM MpAMOYToNbHOTO Napasenenumnena. O0bEM NpsSMoil PU3MBI.
O6béM nunuHapa. Beiuncienne o0bEMOB Tel € MOMOIIBIO ONpeAeaeHHOro nurerpaita. O0bEM
HakJIOHHOH mnpu3Mbl. OO0BEM mnupamuabl. O0bEM KoHyca. OO0bEM mapa. OO0BEM MIAPOBOTO
CErMeHTa, IIapOBOT0 CJIOS U apoBoro cektopa. [lmomans cepsl.

BexTopsl B npocTpancTse (7 1)

[Tonsitue BexkTopa. PaBeHcTBO BekTOpoB. Cio)eHHe M BblUMTaHUE BeKTOpoB. Cymma
HECKOJIbKMX BEKTOPOB. YMHOXKEHHE BeKTopa Ha uucio. Kommiuanapueie BekTopsl. IIpaBuio
napajurenenumnena. PaznoxxeHue BeKTopa 1o TpeM HEKOMIUTAHAPHBIM BEKTOpaM.

KomOunaTopuka (8 1)

[IpaBuio mpousBeneHus, pa3menieHus ¢ NoBTopeHusmu. llepectanoBku. Pasmenienus
6e3 noBTopenuit. Coueranus 0e3 noBropeHuii u OuHom HproToHa.

JJIeMeHTBI TeOPUH BeposiTHOCTEH (9 1)

BepositHocTh  coObITHSI.  CnokeHHE  BEpOSITHOCTEH.  YCIIOBHAass ~ BEPOSITHOCTb,
HE3aBHUCHUMOCTh COOBITHH. BeposTHOCTH Tpou3BEACHUST HE3aBUCHUMBIX coObITHI. Dopmyna
beprymu.

MeToa koopauHaT B npocTpancrie. JIBuxenus (16 1)

[IpssmoyronbHast cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsi3b
MEXy KOOpIMHAaTaMH BEKTOPOB M KOOpAMHATaMu Todek. IIpocreimme 3agaum B KOOpAUHATAX.
VYpaBuenue cdepsl. Yron Mexay Bekropamu. CKalaspHOe MPOM3BECHUE BEKTOpOB. Brruncienue



YIJIOB MEXAY NPSAMBIMH M IUIOCKOCTSAMH. YPAaBHEHHE IUIOCKOCTH. lleHTpanbHas cuMMeTpHs.
OceBas cummertpus. 3epkanbHas cuMMeTpus. [lapanenbHblil nepeHoc.

Kommuiexkcnble yucia (13 u)

Omnpenenenne KOMIUIEKCHBIX uuces. CI0KEHHE U YMHO)KEHHE KOMIUIEKCHBIX YHCEIL.
KomMIiekcHo comnpsokeHHble yucia. Moaynb KOMIUIEKCHOrO 4ucia. Onepanuy BbIYUTAaHUS U
neneHus. I eoMmeTpuueckas MHTEpIIpeTaus KOMIUIEKCHOTO yucia. Tpuronomerpudeckas gopma
KOMIUIEKCHOTO 4YHCIa. YMHOXEHHUE U [JEJICHHE KOMIUIEKCHBIX YHCEN, 3alUCaHHbIX B
TpuroHomerpuyeckoir opme. Popmyna Myaspa. KagpaTHoe ypaBHEHHE € KOMIUIEKCHBIM
HEU3BECTHBIM.

YpaBHeHus! 1 HEPaBEeHCTBA C ABYMs lepeMeHHbIMH (9 1)

JIuHeliHbIE ypaBHEHHS U HEPABEHCTBA C ABYMs IIE€PEMEHHBIMU. HennHelHble ypaBHEHUs
U HEPaBEHCTBA C ABYMs IIEPEMECHHBIMHU. YPABHEHUS M HEPABEHCTBA C JIBYMs IIEPEMEHHBIMU,
CoJIeprKallye apamMmeTpsl.

HTorosoe noBropenue (32 4)

Yucna. AnreOpamdeckue BblpaxeHHs. TekcroBble 3agaud. DyHKUMH U TpaQuKH.
[lepBooOpa3Has. PanuoHanbHble ypaBHEHHS U HEpaBEeHCTBA. VppalMoHaIbHBIE YpaBHEHUS U
HepaBeHCTBa. [loka3aTesbHble ypaBHEHHMs M HepaBeHCTBA. Jlorapupmuueckue ypaBHEHHS U
HEPABEHCTBA. TPUIOHOMETPUYECKHE YPAaBHEHUS W HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C
monynsimu. Cucrtembl ypaBHeHUII U HepaBeHCTB. KomOuHaTropuka, 53J€MEHTHl TEOpUHU
BEPOSATHOCTEM. YPAaBHEHMS M HEPABEHCTBA C IapameTpamMu.MeTol KOOpAMHAT M BEKTOPHI B
IIPOCTpPAHCTBE. B3auMHOE pacnosioKeHHe MpsSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
[TapanmnenpsHOCTb IPSIMBIX U MIIOCKOcTel. MHororpanHuku. [lnomaau nosepxHocTeit U 00bEMbI
MHOTrOrpaHHUKOB. Tena BpaieHus. [lnomann noBepxHocTel 1 00bEMOB TeJ BpalleHus. 3alaun
Ha MHOTOI'PAHHUKH, UWIMHAP, KOHYC, IIap.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbI OCBOEHUA
MATEMATHKMU B 11 KIIACCE

JInYHOCTHBIE Pe3yJIbTATHI:

YV evinycknuxa 6yoym cpopmuposanu:

- MHUPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
OOLIECTBEHHON MPAKTHUKW; KPUTUYHOCTH MBIIUICHUSI, YMEHHE pAaclO3HaBaTh JIOTUYECKU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATH THIIOTE3Y OT (PaKTa;

- OCHOBBI CaMOpPAa3BUTHUS M CaMOBOCIHMTAHHS B COOTBETCTBHM C OOIIEUYEIOBEYECKUMU
[EHHOCTSMHU W WJAeaJaMH TPAXKIAHCKOrO OOINeCTBa; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSITeNIbHO, TBOPUECKOM 1 OTBETCTBEHHOMN AESITEIbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTH BECTH JHAJOr C JAPYTUMHU JFOABMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIIUE IIeNTU U COTPYAHUYATH TS UX JOCTHUKCHHUS,

- HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIAJIIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIe0BATENLCKON, TPOSKTHOM U IPYTHUX
BUJIAX JESATCIBHOCTH.

Buinyckuux nonyuum 603modrcHocms 01 hopmuposanus:

- TOTOBHOCTH W CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIE CaMO0Opa3oBaHUIO, Ha
MPOTSKEHUH BCEH JKU3HHM, CO3HATEIHHOTO OTHOLICHHS K HENPEphIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCIICITHOU MTPO(hecCHOHATLHOM U OOIIECTBEHHON JACSITETLHOCTH;

- OCTETHYECKOrO OTHOIICHHS K MHPY, BKIIOUas OJCTETUKY ObITa, HAy4HOTO U
TEXHHYECKOTO TBOPUECTBA;

- OCO3HaHHOTO BbIOOpa Oyaymielt mnpodeccud ©  BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX KM3HCHHBIX TUIAHOB; OTHOIICHUS K MPOPECCHOHAIBHON JCSITEILHOCTH Kak
BO3MOXKHOCTH  y4acTHsl B PEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0O0IIeHAIIMOHABHBIX TPOOJIEM.

MertanpeamMeTHble pe3yJibTAThI:

Pecynamuenvie ynugepcanvnule yueonvie oeiicmeus

Buinyckuux nayuumes:

- CaMOCTOSTEIBHO OTPEICIIAT e NeATSIIbHOCTH U COCTABIIATh TUIAHBI IEATEITHbHOCTH;
CaMOCTOSITENILHO OCYIIECTBIAThH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEIBHOCTH;

- BIQJICHUIO HaBBIKAMH ITO3HABATEIIBHONH pe(dleKcHd Kak OCO3HAHHS COBEPIIACMBIX
JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHWs, HOBBIX ITO3HABATEIIBHBIX 33J1a4 M CPEJICTB UX JIOCTHIKCHUSI.

Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

- HCITOJIB30BAaTh BCE BO3MOJXKHBIC PECYpPCHI IS JIOCTFOKECHHUS ITOCTABJICHHBIX IEJICH M
peanu3aiuy MIaHOB JesITeNbHOCTH; BRHIOMPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

- UCTIOJIB30BaTh CPEJICTBA MH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHH (maee
- UKT) B pemieHud KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3a/ad C
coOIroIeHrEeM TpebOoBaHMI PTOHOMUKH, TEXHUKH 0e30macHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

- CaMOCTOSITCJILHO OIEHWBAaTh W TPHHUMATH PEIICHHS, OIPEACIAIONINEe CTPATECTHIO
MOBEJICHHUS, C YIETOM TPaKIaHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH.

Ilo3nasamenshule ynusepcanvusle yueonvle Oeicmeus

Buvinycknux nayuumcs:

- CaMOCTOSITeNIbHOM  HMH(OPMAIMOHHO-TIO3HABATEILHON  JIEATENbHOCTH,  BIAJETh
HABBIKAMHU TOJIYUCHUS HEOOXOAMMON WHGOpMALMK, OpPUEHTHUPOBATHCS B  PAIUUHBIX
UCTOYHUKAX WH(GOpMallMU, KPUTHYECKH OLIEHWBATh M HWHTEPHIPETUPOBATh HHGPOPMAIHIO,
MOJTy4aeMyI0 U3 Pa3INYHBIX HCTOYHUKOB;



- BIIAJICTh HABBIKAMH II03HABATEIHHOW, Y4EOHO-UCCIICIOBATETLCKON M TMPOCKTHOU
JeSITeIbHOCTH, HaBBIKAMU pa3pelleHus po0ieM; CaMOCTOSTEIbHOMY ITOMCKY METO/I0B PEIICHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

Buinyckuux nonyuum 603mModicHOCmb !

- IPOBOJIUTH KJIACCH(HUKAIINH, IOTHIECKHUE 0OOCHOBAHUS, 10KA3aTEIbCTBA;

- IPUMEHATh UHAYKTUBHBIC U JI€AYKTUBHBIE CIIOCOOBI pacCyXICHUH, BUIETh pa3InYHbIE
CTpaTeruy pelieHus 3a1ay;

- OBJIQJIETh OCHOBHBIMH CIIOCOOAMM MPEACTaBICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX,
HaJIMYUE TPEACTABIEHUH O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHPE U O
Pa3IMYHBIX CIOCO0aX UX U3YUEHHMSI, O BEPOSATHOCTHBIX MOJIEIISX.

Kommynukamuenvie ynueepcaivnole yuednvle 0eiicmeus

Buinyckuux nayuumes:

- IPOJIYKTUBHO OOIIATHCA U B3aUMOJECHCTBOBATh B MPOLIECCE COBMECTHOM J1€ATEIbHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3((HEKTUBHO pa3peniath KOH(PIUKTHL;

- BJIQJIETh SI3bIKOBBIMM CPEJICTBAMHU - YMEHMIO SCHO, JJOTUMHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJICKBATHBIE 3BIKOBBIE CPEACTBA.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

- KOHTPOJIMPOBATh, OCYILECTBIATh KOPPEKLMIO, OLEHUBATh ACWCTBHS NapTHEpa, C
JIOCTaTOYHOM MOJHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH.

IIpeaMeTHbIe pe3yJbTATBhI OCBOCHUS Kypca MaTeMaTHKM Ha YIriyOJ€HHOM YpOBHE
OpPUEHTHPOBAHBI MPEUMYIIECTBEHHO HA MOJATOTOBKY K IOCIEAYIOMIEMY NpOo(dhecCHOHAIBHOMY
00pa30BaHUIO, pa3BUTHE MHIMBHUIYaJIbHBIX CHOCOOHOCTEH oOywaromuxcs MyréMm Ooee
IyOOKOro, 4YeM JTO HpelycMaTpuBaeTcsi 0a30BBIM KypCcOM, OCBOEHMS OCHOB Hayk,
CHUCTEMaTHYEeCKUX 3HAaHUH U CIIOCOO0B ACUCTBUI, MPUCYLINX JAHHOMY Y4€OHOMY IIPEMETY.

DyHKIUHT

Buinyckuux nayuumes:

e  BIAJETh MOHATUSMHU: 3aBUCUMOCTb BEJIMYUH, (DYHKLIHSA, apryMEeHT M 3Hau€HUe
(byHKLIMH, 00JIACTh OIpEeNeNeHHs] ¥ MHOXKECTBO 3HaueHMH (yHKIMH, rpaduK 3aBHCHMOCTH,
rpadux QyHKIUH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYTKe, YObIBAaHHE Ha UYHCIOBOM IPOMEXYTKE, HauOojblllee M HaUMEHbIIEe 3HAUYEHUS
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (QyHKUUs, Nepuoi, YETHAsE U HEYETHAs
(GyHKLIUU; yMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1a4;

e  BIIAJICTh MOHATHUEM: TPUTOHOMETpUUYECKUE (QYHKIUHU; CTPOUTHh UX I'paUKU U yMETh
PUMEHSATH CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIIHI IPU PELIeHNH 3a/1a4;

e  BIAJETh MOHATUEM: oOpaTHas (QYHKIUS; HNPUMEHSATh 3TO TOHATHE NPU PELICHUH
3az1ay;

e TPUMEHATh NPU PEUICHUM 3a/1ad CBOMCTBA (YHKIMI: Y€THOCTh, MEPUOIUYHOCTD,
OTrPaHUYEHHOCTD;

e  TMPUMEHSATH IPHU PElIeHUH 3a7a4 IpeodpazoBanusi rpaduKoB QyHKIUH.

Buinycknux nonyuum 603Mo#CHOCHb HAYYUMbCAL:

e 81a0emb NOHAMUEM: ACUMNIMOMA, YMEMb €20 NPUMEHSMb NPU peuleHUuU 3a0a4;

*  NpUMeHAmMb MemoObl peuileHus Nnpocmetuux Oup@epenyuanbHblX  YpagHeHull
nepeozo u 8Mopo2o NOPs0Ko8.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHHH APYTUX Y4eOHBIX PeIMETOB

Buinyckuux nayuumes:

e ompeneniaTh MO rpadukaM M MCIOJIB30BaTh Ui pEIIEHUS MPUKIAJAHBIX 3a/1ad
CBOWCTBA peallbHBIX IPOLECCOB M 3aBHUCUMOCTEl (HauOOJbIIME M HAaUMEHbIINE 3HA4YEHU,
INPOMEXYTKH BO3pAcTaHUs M YObIBaHMS, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHMIITOTBI, TOUKU
neperuba, mNepuoag U T. I1.), HHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOH
IIPaKTUYECKON CUTYALIUH;



e OmpenaessTh Mo rpadukaM MpoCcTeHIINe XapaKTEPUCTHKH MEPHOAMYECKIX MPOIIECCOB
B OMO0JIOTUH, SKOHOMHKE, MYy3bIKE, PAAHOCBS3HU U T. 1. (aMIIUTYA, IEPUOA U T. I1.).

DJIeMeHThI MaTeMATHYECKOr0 aHAIN3a

Buinycknux nayuumcs:

e  BJAJETh MOHATHEM: OECKOHEYHO YOBIBAIOIIAsi TEOMETPUUECKasl IPOTPECCUS U YMETh
IIPUMEHATDH €r0 IIPY PEIICHUN 3aay;

e  NPUMEHSATH JJIS PELICHUS 3a1a4 TEOPHIO IIPEIEIIOB;

e BIAJETh MOHATUAMHU: OECKOHEYHO OOJIBLIME YHCIOBBIE IOCIEIOBATEIBHOCTH U
0ECKOHEUHO MaJlble YHCIIOBBIE MOCIEI0BATEILHOCTH; YMETh CPAaBHUBATh OECKOHEYHO OO0JIbIINE U
0OECKOHEUHO MaJlble [10CIIe10BaTEIbHOCTH.

e BJAJETh MOHATHUAMU: MPOU3BOJHAS (DYHKIIMH B TOUKE, TPOM3BOHAS (PYHKIUY;

e BBIUUCIIATH IPOU3BOJHBIC JIEMEHTAPHBIX (PYHKIUI U UX KOMOMHALINA;

e  HCCIIeOBaTh (PYHKIIMM HA MOHOTOHHOCTH U 9KCTPEMYMBI;

e  CTPOMTH I'padMKU U IPUMEHSATH UX K PEIICHHIO 3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

e  BJAJETh NOHATHEM: KacaTeibHas K rpaduKy (yHKIHH; YMETh NMPUMEHSATH €ro Mpu
pEILIEHNN 3a]a4;

e BIAJECTh TMOHATUSAMHU: IepBooOpa3Has, ONpPEAENEHHbII MHTErpai; MPUMEHSITh
teopeMmy Hbrorona—JIeiiOHuma u e€ ciueacTBus Ui pelieHus 3aaau.

Buinyckuux nonyuum 603mMoHCHOCMb HAYYUMbCA:

e CcBOOOJHO BIAJETh CTAHIAPTHBIM allaparoM MaTeMaTHYeCKOro aHaiu3a JUls
BBIYUCIICHUSI TPOU3BOJAHBIX (DYHKIMH OIHON I€PEeMEHHOIi; CBOOOIHO TNPHUMEHATH amImapar
MaTeMaTHYECKOro aHaju3a [yl UcciaeloBaHus GYHKUUN U MOCTPOEHUs rpauKkoB, B TOM YHCIIe
MCCJIEIOBAHMSI Ha BBIMYKJIOCTb;

e  ONEpHPOBATh MOHATHEM IEPBOOOPA3HON NS pelleHUs 3a/a4; OBJa/leTh OCHOBHBIMU
cBegeHusiMu 00 unrerpane Hototona—JleiibHuIa u ero npocTelmx NpUMEHEHUSX;

e  ONEpPUPOBATh B CTAHJAPTHBIX CUTYALUSAX IPOU3BOIHBIMU BBICIIMX IOPSAIKOB;

e  YMETh NPUMEHSATH IPU PEIICHUH 3aJ]a4 CBOIICTBA HETIPEPHIBHBIX (YHKIIUII;

e  YMETh NPUMEHATH IPU PELICHUM 3a/ad TeopeMbl BeliepmTpacca; yMETh BBIOJIHATH
NpUOIKEHHBIE BBIUMCICHUSI (METOAbl PpEIICHHs ypPaBHEHUM, BBIYMCICHHUS OMNPEIEIEHHOTO
UHTErpania);

e yMEThb NPHUMEHATh IPWIOKEHUE IPOU3BOAHOW M ONPENEIEHHOIO MHTErpaga K
PEILIEHUIO 3a/1a4 €CTECTBO3HAHMS;

e  BIAQJETh MOHATHSAMH: BTOpas MPOU3BOJHASI, BBIMYKIOCTh Ipaduka pyHKUINU; YMETh
UCCIIeIoBaTh (DYHKIIMIO HA BBITYKJIOCTb.

B noBcenHeBHOM KU3HM U NIPU U3YYEHUH APYTUX Y4eOHBIX MPEAMETOB

Buinycknux nayuumces:

e  pemiaTh NPUKIATHBIE 33/a4d U3 OMONOTHH, PU3MKH, XUMUU, SKOHOMUKH U JPYTUX
IIPEIMETOB, CBSI3aHHBIE C HCCIIEJOBAHMEM XapaKTEPUCTUK IIPOLECCOB, HMHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

Kom0unHaTopuka, BepOATHOCTb M CTATHCTHKA, JJOTHKA U Teopus rpados

Buvinycknux nayuumcs:

e  ONEpPHPOBATh OCHOBHBIMM OIMCATEIbHBIMH XapaKTEPUCTUKAMHU YHCIOBOIO HabOPa;
MOHATUSIMM: TeHepalbHas COBOKYIIHOCTb W BBIOOpKA; OMEpUPOBATH MOHATHSAMH: 4acToTa U
BEPOSITHOCTh COOBITHS, CyMMa M IIPOU3BEJCHHUE BEPOSATHOCTEH; BBIYUCIATH BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJCUETA YHCIIAa UCXOOB;

e  BJAJETh OCHOBHBIMH IOHATHUSMU KOMOMHATOPHKH W YMETb NPUMEHSATHh HX IPH
pEILIECHNN 3a]a4;

e  UMEThH INpeJCTaBlIeHHEe 00 OCHOBAaX TEOPUHU BEPOSITHOCTEH; UMETh IMPEJCTABICHHUE O
JUCKPETHBIX W HENPEPBIBHBIX CIIyYallHBIX BEIMYMHAX U PACHPEICIICHHAX, O HE3aBUCUMOCTHU
CIIy4alHbIX BEJIWYMH; MMETh IIPEJICTaBICHHE O MaTEMATUYECKOM OXHWJAHUU U AUCIIEPCUU
CIIyYalHBIX BEJIUYMH;




e  UMETb MPEJCTABICHUE O COBMECTHBIX paclpe/ielCHUAX CIy4aifHbIX BeJTUYNH;

e T[OHUMAaTh CYTh 3aKOHAa OONBUIMX YHCET W BHIOOPOYHOTO METOJA HU3MEPEHUS
BEPOSITHOCTEW;

e HMEThb MpPEJCTaBJICHHE O HOPMAJIbHOM paclpeieleHUH W MpUMepax HOPMaIbHO
pacnpeaenEHHBIX CIy4allHbIX BEJIUYNH;

e HMETh [IPE/ICTABICHUE O KOPPEISALUU CIy4alHbIX BETMYHH.

Buinycknux nonyuum 603mMoiCHOCb HAYYUMBCAL:

e  HMETh [IPE/ICTABJICHHE O LICHTPAIBbHOM MPEEIbHOM Teopeme;

e UMETh MpPEJACTaBIIEHUE O BHIOOPOYHOM KOI(PPHIIMEHTE KOppEeNAlud U JTUHEHHOU
perpeccuy;

e  UMETh NPEACTABICHUE O CTATUCTMUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTHUECKOMN
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YpOBHE 3HAYHMMOCTH;

e  HMETb [IPE/ICTABICHHUE O CBSI3U AIMIIMPUUYECKUX U TEOPETUUECKUX PACIIPENICICHUI;

e  HMETh MIPE/ICTABICHHE O KOJUPOBAHUH, IBOUYHOMN 3aIIMCH, IBOUYHOM JIEPEBE;

e  BJAJETh OCHOBHBIMH TOHSATHSIMH TeopuH rpadoB (rpad, BepmmHa, peOpo, CTereHb
BEpILUHBI, TyTh B rpade) 1 yMeTh NPUMEHSTh UX MPU PEUICHUH 3a/1a4;

e MMETb [IPE/ICTABICHUE O JIEPEBBAX U YMETh IPUMEHSTH €T0 IPHU PELICHUU 33/]1a4;

e  BIAJETh MOHSATHEM: CBSI3HOCTb, YMETh IPHUMEHATH KOMIIOHEHTBHI CBA3HOCTH IIpHU
peLIeHNH 3a/1a4;

e YMETh OCYILECTBJIATH MMyTH 10 pEOpam, 06xoabl pédep U BepiuH rpada;

e UMETb  IpejacraBieHue o0  OimepoBoM u  ['aMuIbTOHOBOM — MyTH;
UMETh MPEJCTaBIEHUE O TPYAHOCTH 337a4u HaXOXJIeHus1 [ aMUIbTOHOBA MTyTH;

e  BIAQJETh MOHATHSAMH: KOHEUHbIE CUETHBIE MHOXKECTBA; CUETHBIE MHOXKECTBA; YMETh
NPUMEHSATh UX MPU PELICHUHU 3aj1ay, yMETh IPUMEHATh METOJ] MaTeMaTH4eCKON UHYKIINY;

e  yMETh MPUMEHSTH NPUHIUN [MpuXJiie Mpy pemeHnn 3a1ad.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX NPeAMETOB

Buinycknux nayuumes:

e BBIUMCJIATH WU OLEHUBATH BEPOSITHOCTU COOBITHI B peabHOM KU3HU;

e BBIOMPATH METOJBI MOJIXOSIIETO IPEACTABICHUS K 00paOOTKH JAHHBIX.

TekcroBble 32124

Buinycknux nayuumes:

e  pelarh pa3Hble 3a/1a4M NOBBIIIEHHON TPYJHOCTH;

e  AHANU3MPOBATh YCIIOBUE 3aJa4d, BHIOMpATh ONTUMANbHBIA METOJ| pEeUIeHHs 3aJauH,
paccMaTpuBasi pa3IMyHbIe METO/IBI;

e  CTPOUTHb MOJENb DPELICHUS 3aJaud, MPOBOJIUTH JOKA3aTEJIbHBIE PACCYKJIEHUS TPU
pEeLICHUH 3aJIau;

e pemarh 3amayu, TpeOyrommue mnepedopa BapuUaHTOB, MPOBEPKHU YCIOBUU, BHIOOpA
ONTUMAJILHOTO PE3YNbTaTa;

e  AHANU3UPOBATh U UHTEPIPETUPOBATH MOIYUYEHHbIE PEIICHUS B KOHTEKCTE YCIIOBHS
3aJauu, BHIOMpATh PelIeHHs, He TPOTUBOpeYaIlie KOHTEKCTY;

e TIEpPEeBOAUTH MNpPHU pEIIEHUH 3aJaud HHQOpMAlMIO U3 OAHOW (opMbl 3amucu B
JPYTyI0, UCHOIb3Ys P HEOOXOIMMOCTH CXEMBbI, TaOJIHIIbI, rpaduK, TUarpaMMel.

B noBceaHeBHOIi )KM3HM M IPU U3YYE€HHH IPYTUX NMPEAMETOB

Buinycknux nayuumes:

e  pemiaTh MpaKkTUYECKHUE 3a/1a4M U 3a/1a4 U3 APYTUX MPEIMETOB.

I'eomerpus

Buinycknux nayuumes:

e BJAJETh TICOMETPUYECKHMMU TMOHATUSAMH TPH pPELICHHM 33aJad U IPOBEICHHUH
MaTeMaTHYECKUX PacCyKICHUII;

e CaMOCTOSTENILHO (POPMYIIMPOBATH ONPENEICHUS TEOMETPHUECKUX (PUTYD, BHIABUTATh
TUIOTE3bl O HOBBIX CBOMCTBAX M IMPHU3HAKaX TreoMeTpuyeckux (Guryp m oOOCHOBBIBATH HIIU




OInpoBepraTh HX, 0000IIATh WM KOHKPETHU3UPOBATh PE3y/IbTaThl Ha HOBBIX Kiaccax ¢uryp,
IPOBOJUTH B HECIIOKHBIX CIY4asX KIacCUPHUKALMIO GUTYp [TO pa3IMYHBIM OCHOBAHUSIM;

e  HCCIEN0BaTh YEepTEXKH, BKJIIOYast KOMOWHAIMH ¢buryp, U3BJIEKATD,
UHTEPIPETUPOBATH U IPe0Opa30BbIBaTh MH(OPMALHIO, TPEICTABICHHYIO Ha YepTekKax;

e pemarh 3aJa4d T'€OMETPUUYECKOTO COJEpKaHUs, B TOM YHUCIE B CHUTYyalUsiX, KOTJa
QITOPUTM pELIEHUS HEe CJeNyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOOUMBIE Ui PEIICHUsS
3aa4d JOMOJHHUTEIbHBIE IMOCTPOCHUS, MCCIEN0BATh BO3MOXKHOCTh IPUMEHEHHUS TEOpPEM U
bopmyn Ui pelieHns 3aaad;

e (hopMynMpOBaTh U JIOKA3BIBATH T€OMETPHUECKUE YTBEPIKICHHUS,

e BIAJETh MOHATUSAMU CTEPEOMETPUH: IpU3Ma, Mapajuleienunesn, IUpaMuia,
TETpasp;

e  CTPOMTbH CEUYEHUS MHOTOTPAHHUKOB C HCIIOJIb30BAaHMEM DPA3JIMYHBIX METO/0B, B TOM
YHCIIe ¥ METO/Ia CIICIOB;

e IPUMEHATH NNapauIeIbHOE IPOSKTUPOBAHUE AJISI U300pakeHus GUryp;

e  MPHUMEHSTH MEPICHANKYISIPHOCTH MPSMOH M IUIOCKOCTH TIPH PEIICHUH 3a/1a4;

e  BJAJETh NMOHATUAMHU OPTOrOHAIBHOE INPOEKTHPOBAHUE, HAKJIOHHBIE U MX MPOEKIINH,
YMETh PUMEHSTH TEOPEMY O TPeX NEePHEHANKYIISApax MPH PEIICHUH 3a/1a4;

e BJAJETh MOHATHEM YroJl MEXIY NPSIMOM U MJIOCKOCTBIO U YMETh IPUMEHSTH €r0 MpH
pelIeHNH 3a1a4;

e  BJAJETh NOHATHUAMM TeJa BpalleHus (LMIUMHIpP, KOHYC, Iap U cdepa), UX CeUSHHs U
YMETh IPUMEHSTh UX MIPH PELICHUHN 3371a4;

e  BJAJETh NOHATHAMM KacaTelIbHbIE MIPSIMbIE U IIJIOCKOCTU U YMETh IPUMEHSTh UX NPH
pelIeHny 3a7ad, MpeJCTaBIsITh BIUCAHHBIE W OMUCAHHBIE cPephl U YMETh NPUMEHSTh HX IPH
pEeLIeHUH 3a]a4;

e  BIAJETh NOHATUAMH 00bEM, 00BEMbI MHOTOI'PAaHHHUKOB, TEJI BPALICHUS U MPHUMEHSTh
UX IIPU PELIeHNN 33/1a4;

e BJAJETh MOHATHUSAMH O DPa3BepTKE NWIMHIPA W KOHYCa, IUIOMAAW ITOBEPXHOCTH
IWIMH/PA U KOHYCa, YMETh IPUMEHSATh UX IPU PEIICHUH 3a/1a4;

e  BIAJETh MOHATHUAMHU O IUIOHIATU chepbl U yMETh NMPUMEHATh €r0 TPU PEIICHUH
3aja4;

e  yMETh pemIaTh 337a4i Ha KOMOMHAIIMKA MHOTOTPAaHHUKOB ¥ TEJ BPAILICHHS,

e  BJAJETh MOHATUAMU O NOJOOMM B MNPOCTPAHCTBE M YMEThb pellaTh 3aJadyd Ha
OTHOIIEHHE 00BEMOB U IIJIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX (QUTYD.

BuinyckHuKk noayyut 603ModiCHOCHb HAYYUMbCAL.

e BJAJNETh IOHATHEM TE€OMETPHYECKHE MeCTa TOYEK B MPOCTPAHCTBE H yMETh
OPUMEHSATh UX JUI PELIeHUs 3aj1ay;

e yMETh NPHUMEHATH IJISi PEUICHHS 3a/7a4d CBOWCTBA TUIOCKMX W JBYTPaHHBIX YTIIOB,
TPEXTPAHHOTO YIJia, TEOPEMbl KOCUHYCOB M CHHYCOB JJISl TPEXTPAHHOT'O YIIIa;

e  BIAJETh NMOHATHUSAMH ICHTPAJIHHOE W TMapalIeIbHOE NMPOSKTHPOBAHUE U TIPUMEHSTH
UX IIPU TOCTPOSHUU CEYEHHI MHOTOIPAaHHUKOB METOIOM MPOEKIINM;

e UMETh MpPEJCTAaBICHHE O pa3BEpTKE MHOTOTPAaHHWKA W KparTdallieM MyTH Ha
MOBEPXHOCTH MHOTOTPaHHUKA, O KOHUYECKOX CEUECHUSX;

e WMETh MpEICTaBIIEHHE O Kacammuxcs chepax W KOMOWHAIMHM TENT BpAIICHUS U
YMETh MPUMEHSTh UX MPU PELICHUH 33/1a4;

e  IPHUMEHATH NIPH PELICHUHU 3a7a4 (OPMYILY PACCTOSTHUS OT TOUKHU 0 MIIOCKOCTH;

e  BJAJETh PA3HBIMH CIIOCOOAMHM 3a/laHUS MPSIMOHM YPaBHEHUSMH U YMETh MPUMEHSThH
IIPY PELICHNN 3a/aY;

e TPHUMEHATH MpPU PELICHWH 3a]a4 M J0Ka3aTelIbCTBE TEOPEM BEKTOPHBIM METOA U
METOJ KOOpAMHAT;

e WMETh mpeicTaBlieHHe 00 akcuoMax oObeMa, MHPUMEHATH (GOpMyIIBl 00BEMOB
IPSMOYTOJIBHOTO Mapajulesenumeia, IpU3Mbl U MUPaMU/Ibl, TETPAdApa PH PEIICHUH 3a1a4;



e IPHUMEHATH TEOPEMBI 00 OTHOIICHUSIX 00HEMOB MPH PEILICHUH 33]a4;

e  IPUMEHATh MHTErpasl JJis BbIYUCIEHHS OOBEMOB M IOBEPXHOCTEH TeJ BpalleHus,
BBIYMCIICHUS IUIOIAAU chepudecKoro nosica 1 0obeMa MapoBoro cios;

e UMEThb MpPEJCTaBJICHUE O JBHXEHHUAX B IPOCTPAHCTBE: MapajuleIbHOM IIepeHoce,
CUMMETPUN OTHOCUTEJIBHO IUIOCKOCTH, LEHTPAJIbHOW CHMMETPHUM, IIOBOPOTE OTHOCHUTEIHHO
IPSMOM, BUHTOBOM CUMMETPHH, YMETh IPUMEHATh UX IPHU PEIICHUH 3a]1a4;

e MMETh IIPECTABICHHE O IUIOIAN OPTOrOHAIBHOM IPOEKLIUY;

e UMEThb IPEACTaBIEHUE O TPEXI'PAaHHOM M MHOIOIPaHHOM YIjle U IPHUMEHSATh
CBOICTBA IJIOCKUX YIJI0B MHOTOI'PAHHOTO YIJjla MpHU PELIECHUH 3a/1a4;

e  UMEeTbh IPEACTaBJICHUS O NpeoOpa3oBaHUM MOJ00MS, TOMOTETUU U YMETh IPUMEHSATh
UX IIpU PELICHNUH 33/]a4;

e yMETh pelIaTh 337a4M Ha INIOCKOCTH METOJJaMH CTEPEOMETPUH;

e YMEThb NPUMEHATH (OPMYJIbl 0OBEMOB IIPU PEILICHUU 3ajau.

B noBcegHeBHOI :KM3HM M IPU U3YYEeHHUH JPYIUX NPeAMeTOB

Buinycknux nayuumcs:

e  COCTaBJIATH C MCIIOJIb30BAHUEM CBOMICTB I'€OMETPUYECKUX (PUIYyp MaTeMaTHYECKHe
MOJIEJIM JJIsl PELeHusl 3ajad IMPaKTUYECKOro XapakTepa M 3ajJady W3 CMEKHBIX JUCIMILUIUH,
UCCIIE/I0BaTh MOJyYCHHbIE MOJIIN U MHTEPIIPETUPOBATh PE3yIbTaT.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Buinycknux nayuumcs:

e  BIIAJCTh HOHATHUAMU BEKTOPBl U UX KOOPJUHATHI; YMETH BBIIOJIHATH ONEPALUN HaJ
BEKTOpaMH;

e HCINOJb30BaTh CKAJIIIPHOE MPOU3BEICHNE BEKTOPOB IIPU PEILICHUH 3aay;

e IPUMEHATh YPaBHEHUE IUIOCKOCTH, (OPMYNy PpacCTOSHUS MEXAY TOUYKaMH,
ypaBHEHUE cepbl IpU PEeLICHUH 3a1a4;

e IIPUMEHATH BEKTOPHI U METOJl KOOPAMHAT B IPOCTPAHCTBE IIPU PEILICHUU 3a7au.

Buinycknux noayuut 603mModicHOCmb HAYYUMbCAL:

e  HAXOAWUTh 00BEM Mapajulelenunesna U TeTpa’apa, 3aJaHHBIX KOOPAWHATAMU CBOUX
BEPILINH;

e 337aBaTh NPSAMYIO B IPOCTPAHCTBE;

e  HAXOJUTh PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH B CUCTEME KOOPIUHAT;

e  HAXOJHUTb PACCTOSTHUE MEXKIY CKPEIIMBAIOIIUMHUCA NIPSMBIMHU, 33JaHHBIMU B CUCTEME
KOOpJIMHAT.

Hcropusi U MeTOIbI MATEMATHKH

Buinycknux nayuumcs:

e  MMETh IIPE/ICTABICHHE O BKJIA/IE€ BBIIAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE HAYKU;

e  TMOHHMMAaTh POJIb MaTEMATHKHU B pa3BUTHH Poccuy;

e  HCNOJIb30BaThb OCHOBHBIE METOJbI JOKA3aTEJIbCTBA, IMPOBOAMTH JIOKA3aTENIbCTBO U
BBITOJIHATH ONPOBEPIKEHUE;

e TIPUMEHATH OCHOBHBIE METOJBl pEIICHHUS MaTEMAaTHUYECKUX 3a/lad; Ha OCHOBE
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepHu3oBaThb KPacoTy M COBEPIICHCTBO
OKpPY’KaloIllero Mupa 1 ponu3BEAECHNUN UCKYCCTBA,

e  TPUMEHSTh npocreiime MIpOrpaMMHBbIE CpeacTBa u JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEILIEHUN MAaTEMATUYECKUX 3a/1a4;

e [IOJB30BaTbCid MPUKIAJAHBIMM [pOrpaMMaMd M IPOrpaMMaMHM  CHUMBOJIBHBIX
BBIYUCIICHUH U1 UCCIIEIOBAaHUS MATEMAaTHUYECKUX OOBEKTOB.

Buinycknux nonyuum 6o3modicnocms Hayuumscs: NPUMEHATh MaTeMaTUYECKHE 3HAHUS K
UCCIIEIOBAaHUIO OKPY)KAIOIIET0 MUpa (MOAECTHUPOBaHHE (PU3NIECKUX U SKOHOMHUYECKUX SBJICHUN)
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YYEBHO-METOJUYECKHWIA KOMILIEKT
1. MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa U Havajga

MaTeMaTH4ecKoro aHaiuza. 11 kiacc: yuyeOHMK i 001eoOpa3oBaTeNbHBIX OpraHU3aIHil:
6a3oBbIi 1 yriryoneHHsid yposuu /HO.M.Konsrun, M.B. Tkauéa H.E.®&nopora M.N.111a0ynun
— 7-e u3a. — M.: IlpocBemenue, 2017;

2. T'eomerpus. 10-11 kmaccel: ydeOHHMK 11 00111€00pa30BaTEIbHBIX YUPESKICHHUI: 0a30BbIN U
yrnyonenssiii ypoBHu /JI.C.Artanacsa, B.®.byry3zoB, C.b.KagomueB u ap. — 7-e uzng.- M.:
[Ipocsemenue, 2019;

3. AnreOpa W Hayaja MaTeMaTU4YecKoro aHanusa. [lumgakTudeckue Marepualibl K Y4eOHUKY
FO.M. Konsruna u apyrux. 11 kmacc: yde6. mocobue s o0mieoOpa3oBaT. OpraHHU3aIdil:
6a30BbIi U yray6sa. ypoau /M. W.111abynun, M.B.TkauéBa, H.E.®énoposa , O.H. Jobposa. — 6-
e u3a. — M.: Ilpoceemienue, 2017;

4. b.I. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun mno reomerpuu s 7 — 11
kyaccoB. — M.: [IpocBenienue, 2015.

MeTtoauueckoe odecnevyeHue:
1. JlykmueBa E.}O. OcobenHoctu oOy4yeHusi MaTeMaTuke B KOHTeKcTe conepxanus PI'OC:
yuebHo-MeTonudeckoe nocodbue — CII6.: CI16 ATITIO, 2013.
2. ®enoposa H.E., TkaueBa M.B. N3ydenue anreOpbl 1 Hayaja MaTeMaTH4ecKoro aHamusa B 11
kiacce. Kuura st yaurens. — M.: [Ipocsewenune, 2008
3. Iaperua U.®. Martemarnka. Pemenne 3amau. I[IpodwunpHas mkoma, 11 kmace. — M.:
IIpocsemenue, 2007.

HNuTepHeT-pecypcenl:
l.www.edu.ru (caiit MOuH P®).
2.www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTeIbHBINA TOPTA).
3.www.pedsovet.org (Bcepoccuiickuit UHTepHET-TIEZICOBET)
4.www fipi.ru (caiitr @enepanbHOro MHCTUTYTA EAarOrMYECKUX U3MEPEHUI).
5.www.math.ru (MHTEepHET-IOAAEPKKA YUUTENEH MAaTEMATUKH ).
6.www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMPEPBIBHOTO MAaTEMaTHUECKOTO
o0pa3oBaHus).
7.WWW.it-n.ru (ceTh TBOPUECKUX yUUTETICH )
8.www.som.fsio.ru (cereBoe 00beJUHEHNE METOIUCTOB)
9.http:// mat.1september.ru (caiiT razersl «MaremaTHKa)
10.http:// festival.1september.ru (decTuBanp negarorudeckux uae «OTKPHITHIA YPOK»
11.www.eidos.ru/ gournal/content.htm (MuTepHeT - )xypHai «HU10C»).
12.www.exponenta.ru (oOpa3oBaTeIbHbIN MAaTEMATUUECKUM CANT).
13.kvant.mccme.ru (351eKTpOHHast Bepcus KypHana «KBaHT».
14. www.math.ru/lib (anexTpoHHass mMaremaruyeckas OuOIMOTEKA).
15. http:/school.collection.informika.ru (eannas xoyuekuus HUPPOBBIX 0OPa30BATEIBHBIX
pECYpCOB).
16.www.kokch.kts.ru (on-line rectupoBanue 5-11 kiaccor).
17 http://teacher.fio.ru (megarornyeckas Mmactepckas, ypoku B IHTepHeTe U qpyroe).
18.www.uic.ssu.samara.ru (ImyTeBoauTeNnb «B Mupe Hayku» sl IIKOJIBHUKOB).
19.http://mega.km.ru (Merasunuknoneaus Kupumia u Medonus).
20.http://www.rubricon.ru, http://www.encyclopedia.ru (cailTl « JHIIHKIOTIEAMII).



