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1IMATEMATHKA

10 — 11 knaccot

1. HosicHuTebHAA 3aMUCKA
PaGouass mporpamma mnpenmera «MaremaTtuka: anreOpa W Hadala MaTEeMaTHYECKOTO
aHanuza, reoMeTpusn» (0a30BbIii YypOBEHb) 00s3aTeNbHOM MpeaMEeTHOW 00JacTh
«MatemaTka U uHOpPMATHKa» ISl CpeqHero odiero obpasoBaHus pazpaboTaHa Ha
OCHOBE HOPMATHBHBIX JOKYMEHTOB!
1. ®epepanpHblii 3akoH 0T 29.12.2012 Ne 273 «O6 o6pa3oBanun B Poccuiickoii
dbeneparun» (pea. ot 01.05.2019).
2 Ilpuxaz Munucrepctsa obpazoBanust U Hayku P® ot 17.05.2012 Ne 413 (pen. ot
29.06.2017) «O06 yrBepxkaeHnnu ¢eaepaTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero (MoJIHOro) o0Iero 00pa3oBaHUs.
3. Ilpukaz Munoopuayku ot 30.08.2013 Ne 1015 (pexn. ot 01.03.2019) «O06 yTBepx1eHnN
[lopsinka opranuMzanuu U OCYIECTBIEHUs oOpa3oBareiabHOU aestenbHocTH 1o OOII -
0o0pa3oBaTebHBIM TpOrpaMMaM HadyalbHOTO OOIIET0, OCHOBHOT'O OOIEr0 M CPEAHETro
o011ero o0pa3oBaHUsDY
4. TloctanoBnenus ['maBHOrO rocymapcTBEHHOro caHutapHoro Bpaya P® or 24.12.2015
Ne 81 «O BHecenunm wusmenenuir Ne3d B CanlluH 2.4.2.2821-10 «CanurapHo-
SMUAEMHOJIOTHYECKHe TPeOOBaHUS K YCIOBHIM M OpraHu3allui o0y4eHus, COAepKaHus B
00111€00pa30BaTEIBHBIX OPraHU3AIIIX).
5. Ilpukasz Muno6pazoBanus PO ot 05.03.2004 N 1089 «O6 yrBepxaeHnH (henaepaabHOTO
KOMIIOHEHTa TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB HadaJbHOrO OOIIETO,
OCHOBHOTO OOIIIETO U CPEIHETO (TIOTHOT0) 0011Iero 00pa3oBaHuUs».
6. [Ipuka3z MunucrepcTBa npocsetienus: Poccuiickoit (Munnpocsemenust Poccun) ot 28
nekabps 2018 r. Ne 345 «O ¢enepanbHOM nepeyHe Y4eOHUKOB, PEKOMEHAYEMBIX K
UCIOJB30BAHUIO TIPU pEAM3allUd HUMEIOIIMX TOCYJapCTBEHHYIO aKKpeIUTal|io
00pa3oBaTeNbHBIX IPOrPaMM HaYaIbHOTO O0IIET0, OCHOBHOTO O0IIEro, CpeAHEro 00IIero
00pa3zoBaHUs.

B coorBeTcTBHU ¢ npuHATONH KoHnenuuei pa3sBUTHSI MaTeMATHY€CKOI 0
oOpa3zoBanus B Poccuiickoii ®deaepanuu, MmareMaTHuecKkoe 00pa3oBaHUE pelacT, B
YaCTHOCTH, CIEAYIOIIHE KIFOYEBBIC 3aJa4H:

—  «OPEJOoCTaBNIATh KAKAOMY O0OydaroumieMycst BO3MOXHOCTb JOCTHXKEHHMS  YPOBHS
MaTeMaTHYEeCKUX 3HAHUN, HEOOXOAMMOr0 JIJIsl JAIBHEHINEH YCTICIITHON KU3HH B OOIIIECTBEY;

—  «o0ecrnieynBaTh HEOOXOAUMOE CTPAHE YMCIIO BHIITYCKHUKOB, MaTeMaTUYeCKasi MOArOTOBKA
KOTOpBIX JIOCTaTOYHA MJIi MPOJAOJKEHUS O0pa3oBaHMA B PA3IMYHBIX HaNpaBlICHUSIX U IS
MIPAaKTUYECKOH  NIE€ATEIbHOCTH, BKJIOYAs IPENOJABaHUE MAaTEMaTHUKU, MaTeMaTHYECKHE
uccienoBaHus, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTUN U IP.»;

— «B OCHOBHOM O0O0IEM U cpemHeM o0imeM o0pa3oBaHUM HEOOXOAMMO MPEIyCMOTPEThH
MOATOTOBKY OOYyYaroUIMXCs B COOTBETCTBHM C UX 3alpOCAMM K YPOBHIO MOJTIOTOBKU B cdepe
MaTeMaTU4YEeCKOT0 00pa30BAHUSY.

CoOTBETCTBEHHO, BBIJCIISAIOTCS TPU HAIIPaBICHHUS TPEOOBAHUH K pe3yabTaTaM
MaTeMaTH4eCcKOro 00pa3oBaHuUs:
1) npaKTUKO-OPHEHTHPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKa JUIs )KU3HH);
2) MaTeMaTuKa JUIsl HCIIOJIb30BaHMUs B IPO(ECCUH;
3) TBOpYECKOE HANpaBJICHUE, HA KOTOPOE HAIICICHBI T 00yYarouIrecs, KOTOPbIC INIAHUPYIOT
3aHMMAaThCS TBOPUECKON U ICCIIEI0BATENBCKOM paboToi B 001aCTH MaTeMAaTHKH, (DPU3UKH,
HSKOHOMHKH U APYTHX 00JIACTSX.



JTH HANIPABJICHHS PeAJH3YIOTCS B ABYX 0JIOKaX TPeOOBaHUH K pe3y/1bTaTaM
MaTeMaTH4ecKoro oopasosanus (0a30Bblil YpoBeHb M yIIyOIeHHBIH YPOBEHb)

Ha 6a3oBom ypoBHe:

—  Beimycknuk mayuumca B 10-11-m knaccax: JiIst UCTIOJNIB30BaHUS B TOBCEAHEBHOM JKU3HU
1 00ecTeYeHns] BO3SMOKHOCTH YCIIEIITHOT'O TPOJIOJDKEHHS 00pa30BaHus 1O CIEIHATbHOCTSIM, He
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIh30BAHUEM MATEMATUKH.

—  Boimyckauk noayuum eozmosrcnocmov nayuumuvca B 10-11-m knmaccax: st pa3BUTHSA
MBILIUICHUS], UCTIOJIB30BAHUS B TMIOBCETHEBHOM JKU3HU U 00ECTIEYeHHUS BO3MOXXHOCTH YCIIEIIHOTO
MIPOIOJDKEHHST 00pa30BaHMS IO CIICIIUATBHOCTSIM, HE CBSI3aHHBIM C IIPUKIIATHBIM UCTIOIb30BaHHEM
MaTeMaTUKU

Llen ocBOGHUS POTrpaMMBbI HA30BOT0 YPOBHSI — 00ecrieueHrue BOZMOKHOCTH
WCTIOJIb30BAHUS MAaTEMAaTHUECKUX 3HAHUH U YMEHUHN B IIOBCEAHEBHOM KHU3HHU U BO3MOXXHOCTHU
YCIIEIITHOTO MPOJI0DKEHUS] 00pa30BaHMs MO CIICIIMATBHOCTSIM, HE CBS3aHHBIM C TIPUKIIATHBIM
MCTOJIb30BAHUEM MAaTEMATUKU. BHYTpH 3TOT0 YpOBHS BBIACISIOTCS JIBE PAa3UUHBIE TTPOTPAMMBI:
KoMneHcupyrouwias 6a306as 1 0CHO8HAA 0A306a.

IIporpamma no MmaTeMaTuKe Ha 6230BOM ypPOBHe IpeJHa3HAUCHA i1 00YJarOIIUXCs
CpeIHEeH IIKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHCHHI Ha MPEIbIIYIIEM YPOBHE
o0y4eHus.

OOyuaromiuecs, OCyIIECTBISIOIINE 00y4YeHnEe Ha 6a30BOM YPOBHE, TOJDKHBI OCBOUTH
o0IIre MaTeMaTHUECKUe YMEHUS, HeOOXOIMMBIE [T )KH3HH B COBPEMEHHOM OOIIECTBE; BMECTE
C TeM OHH TOJIYYaIOT BO3MOKHOCTh U3yYUTh MPEIMET IIIy0Ke, C TeM, YTOOBI B TATbHEHIIIEM TIPU
HEOOXOIMMOCTH M3Yy4aTh MaTEMATHKY JJIsl MPO(ECCHOHATBHOTO TPUMEHEHUSI.

B 3aBucumocTu oT ypoBHs porpamMmsbl OOJIbIIIE WM MEHbLIE BHUMAHUS YAEIsAETCS
YMEHHIO paboTaTh MO aIrOPUTMY, METO/IaM MIOKMCKA allTOPUTMA U OTPEACIICHUIO TPaHUI]
MPUMEHUMOCTH alropuT™MoB. TpeboBanwms, copmynupoBaHHbIe B paszzaeine «I eoMeTpusy», B
OoJbIlel CTENEHH OTHOCATCS K PA3BUTHIO IPOCTPAHCTBEHHBIX MPEICTaBICHUN U TpaduIecKuX
METOJIOB, YeM K ()OPMAILHOMY OTIMCAHUIO CTEPEOMETPHIECKUX (DAKTOB.

Texkymui KOHTPOJIb U IPOMEKYTOUYHAsI aTTECTALMS OCYILIECTBIISIIOTCS B COOTBETCTBHHU C
«[lonmoxxenneM 00 OCYIIECTBICHUM TEKYIIETO KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOUYHOU
aTTecTaluu oOyJaroumxcs, ux popmax, NIEpUOAUYHOCTHU U MOPSIAKE MPOBEIACHU.

Tekymmii KOHTPOJIb OCYIIECTBIIAETCS C LEIbIO MPOBEPKU CTEIEHU M KaYeCTBA YCBOCHUS
MaTepuaia B XOJ€ €ro M3yueHHUs B CIEAYIOIHUX (OpMax: caMOCTOATEIbHBIC, MPOBEPOUYHBIC U
KOHTPOJIbHBIE PAOOTHI, TECTHI, 3aYEThI, TPOCKTHI.

l'ocynapcTBeHHass ~ uToroBasi — arrecTalyds  HOPOBOAUTCA B COOTBETCTBUHM  C
3aKOHOIATEILCTBOM PO

2. Ilnanupyemsie pe3yabTarsl ocBoeHHss OOII (THYHOCTHBIC, MeTaNIPeIMEeTHBIC U
NnpeJMeTHbIE) HA YPOBHE cpeHero o01ero oopazosanus «MaremaTuka: ajaredpa u HayaJia

MATeMaTH4YeCKOr0 aHAJIM3a, FeoMeTpPUs
2.1. JIn4HOCTHBIC Pe3yAbTAThI:
- OpHUCHTAlUA 06yqaloumxcs1 Ha pCain3allui0 TIO3UTUBHBIX JKU3HCHHBIX IICPCIICKTUB,

HMHUIIUATUBHOCTD, Kp€aTHuBHOCTbD, T'OTOBHOCTb u CIIOCOOHOCTH K JJUIYHOCTHOMY
CaMOOIIPCACIICHUIO, CIIOCOOHOCTD CTABUTH EJI U CTPOUTD )KU3HCHHBIC TIJIAHBI;



— TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPAa3BUTHI0O UM CAMOBOCIHUTAHUIO B
COOTBETCTBHUH C OOMICYEITIOBEUECCKUMH IEHHOCTSIMH 1 HJI€aTaMU TPaKIAHCKOTO OOIIEeCTBa;

— HPABCTBEHHOE CO3HAHME M I[IOBEJCHHE HAa OCHOBE YCBOCHHs OOIEYETOBEYECKUX
[EHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W IOBEJICHUS B TOJHKYIHTYPHOM MHpPE, TOTOBHOCTH H
CHOCO6HOCTI/I BCCTU AUAJIOI C APYTUMU JIFOAbMU, JOCTUTI'aTh B HEM B3aUMOIIOHUMAHUSA, HAXOJUTH
O6HII/IG eI U COTPYAHNYIATD I UX JOCTHIKCHUS,

— MPUHATHUC TYMaHHUCTUYCCKUX HeHHOCTeﬁ, OCO3HAaHHOC, YBAXKUTCIIBHOC n
T00pO’KeTaTeIbHOE OTHOIICHUE K IPYTOMY YE€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

— Pa3sBUTHC KOMHGTCHL{I/Iﬁ COTPYAHHUYICCTBA CO CBEPCTHUKAMU, ACTbMU MJIAAIICTO BO3pacCTa,
B3pPOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUAAX IEATECIBHOCTH.

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS  HAYKH,
S3HAYMMOCTHU HAYKH, T'OTOBHOCTb K HAYUYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAJICHHUC IIOCTOBepHOI;'I
nHpOpMaIHEH O TEePEeIOBBIX JOCTIKCHHUSAX M OTKPBITHSIX MHUPOBOW W OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHHWIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
NPOTSDKEHUM BCEH KM3HM; CO3HATENIBHOE OTHOIIEHHWE K HEMpPEphIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTICNTHOM MPO(}HECCUOHANTBHOM U OOIIECTBEHHOM e TEITLHOCTH,

—  OCO3HaHHBIUA BRIOOP OynyIIeH Mpodeccuu Kak MyTh U CIOCO0 peanu3aluid COOCTBEHHBIX
KM3HCHHBIX TJIAHOB;

— TOTOBHOCTh OOYy4alOmMXCsi K TPYJOBOM MpPO(PECCHOHATBFHON IEeATENbHOCTH Kak K
BO3MOXXHOCTH  YYaCTHsSI B  PCIICHUM  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
0O0IIeHAITMOHAIBHBIX TIPOOIIEM;

—  TOTPeOHOCTh TPYIUTHCS, YBOKEHHE K TPYIY W JIIOJSIM TPYAA, TPYAOBBIM TOCTHKECHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K PAa3HBIM BHJAM TPYIOBOH
JeSITEITLHOCTH;

- TOTOBHOCTHh K CaMOO6CJ’Iy7KI/IBaHI/IIO, BKJIFO4Yast O6y‘-ICHI/IC 1 BBIIIOJJHCHUC OOMAIIIHUX
00s13aHHOCTEH.

—  ¢usmuueckoe, HIMOIMOHAITBHO-TICHXOJIOTHUECKOE, COILIMAIIEHOE Onaromnonydue
o0yJaroImuxcs B J)KU3HU 00pa30BaTEIbHON OpraHH3alllH, OIIYIIEHHE ACTbMU O€30MacHOCTH W
MICUXOJIOTHIECKOTO KoM(popTa, nHHOPMAIIMOHHOM 0€301TacCHOCTH.

2.2. MeTanpeaMeTHbIe pe3yJbTaThl

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTesIbHOM MporpaMmbl
NPpeACTABJICHBI TPeMsl TPyNIIaMH YHHBEPCAJTbHBIX y4eOHbIX AeiicTBuil (YY/I):

2.2.1 PeryasiTHBHbIE YHHBEpPCAJbHbIE YUeOHbIE el CTBHUSI

BbInycKHUK HAYYMTCS:

—  CaMOCTOSITENIFHO ONpEACIATh IIeNH, 33/JaBaTh HapaMeTpbl H KPUTEPUH, 10 KOTOPHIM
MO>KHO OIPENeTUTh, YTO IENb JOCTUTHYTA;

—  OUEHHMBATh BO3MOXKHBIC TTOCIICJICTBHS JTOCTHKCHHUS TIOCTABIICHHOH IENIN B JICATEIBHOCTH,
COOCTBEHHOW JKU3HH W JKU3HH OKPYXKAIOIIUX JIFOJIeH, OCHOBBIBASICH HA COOOPAKECHHUSIX dTUKU U
MOpaJIH;

— cTaBUTh U (POpPMYyITUpPOBaTH COOCTBEHHBIC 33/]a4yd B O0Pa30BATEIbLHOW NEATEIHLHOCTH H
KU3HCHHBIX CHTYaIUsIX;

— OIICHMBAaTh pPECypChl, B TOM 4HCIE BpeMs U Jpyrue HEMaTepUAIbHBIE PECYPCHI,
HEOOXOMMBIE JJIsl TOCTHKSHHS TOCTABICHHOU 1IeITH;

— BbIOMpaTh NYTh JOCTIDKEHUS [ENH, IUIAHUPOBATh PEIICHHWE IMOCTABICHHBIX 3aj1ad,
ONITUMH3HUPYS MaTepUAIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;



—  OpraHu3oBBIBaTh J(PQPEKTUBHBIA TOUCK PECYpPCOB, HEOOXOIUMBIX ISl JOCTHIKCHHS
MOCTaBIICHHOM 1IEJIH;
— COIIOCTAaBJIATH HOJIY‘IE’:HHBIIZ PE3yibTaT ACATCIIBHOCTU C [OCTaBJIICHHOM! 3apaHeC LCJIbIO.

2.2.2 Tlo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIC YYeOHbIe 1eiiCTBUS

BbInyCKHUK HAY4YHUTCH:

—  HCKaTh M HAXOJIUTh OOOOIIEHHBIE CIIOCOOBI pElICHUs 3a7a4, B TOM YHCIIe, OCYIIECTBIATh
pa3BepHYThI MH(POPMAIMOHHBI TOMCK W CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIC W
TO3HABATENIbHBIC) 3a/1a4H;

— KPUTUYECKHM OLIEHUBATh W HMHTEPIPETUPOBATh HMH(OPMAIMIO C pa3HBIX MO3UIIMH,
pacro3HaBaTh U (UKCUPOBATH MPOTHUBOPEUYHS B UHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HCIOJIb30BATh PA3JIMYHBIC MOJACIBHO-CXECMATUUCCKHUEC CPpCACTBA MJId MPCACTABICHUSA
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TAKXKE MPOTHBOPEYHNH, BHISIBIICHHBIX B MH(DOPMAITMOHHBIX
UCTOYHUKAX;

—  HaxoJUTh U MPUBOJAUTH KPUTUUECKUE APTYMEHTHI B OTHOIICHUU NCHCTBHM U CYKICHUH
JIpYroro; CIOKOMHO M pa3syMHO OTHOCHUTBCA K KPUTHYECKMM 3aMEYaHUSM B OTHOILICHHUH
COOCTBEHHOTO CYXKIEHHS, pacCCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BHUTHSI;

— BBIXOJIUTH 3a pPaMKH yqe6H0r0 npeamMeTa U OCyHCCTBIIATH IIGJIeHaHpaBJIeHHHﬁ IIOUCK
BO3MOYKHOCTEH JIJIsI IIUPOKOTO TIEPEHOCA CPEACTB M CIIOCOOOB JICHCTBUS;

—  BBICTpauBaTh MHAMBHIYaJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUICHUS
CO CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIC OTPAHUUCHMUS;

— MCHATH U YACPKUBATL PAa3HbIC ITO3UIINU B 03HABAaTEILHOU ACATCIIBHOCTH.

2.2.3 KoMmMyHHKaTHBHbIE YHHBepPCAJIbHbIE YueOHbIe 1eHCTBUSA
BbInyCKHUK HAYYMTCS:

—  OCYLIECTBJIATH JCJIOBYI0 KOMMYHHKAIUIO, KaK CO CBEPCTHUKAMMU, TaK U CO B3POCIIBIMU (KaK
BHYTpHU 00Opa30BaTEeIbHOW OpraHu3alluM, TaK U 3a €€ IpeiesamMH), MoA0UpaTh MapTHEPOB IS
JIEIOBOM KOMMYHHKAIIMK UCXOJl U3 COOOpakKeHUI pe3yabTaTUBHOCTH B3aWMOJICHCTBHSA, a HE
JUYHBIX CUMIATHH;

— IpHU OCYILECTBICHUM TPYNIOBON pabOThl ObITh KaK PYKOBOAMTEIEM, TaK U UJIECHOM
KOMaH/Ibl B Pa3HbIX pOJIsAX (FeHepaTop Wi, KPUTUK, UCTIOJIHUTENb, BHICTYHAIOIUH, SKCIEPT U
T.1.);

—  KOOPJIMHHMPOBATH M BBINOJHATH PabOTy B YCIOBHSX pPEaTbHOrO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO M3J1araTb CBOIO TOYKY 3pEHHS C HCIOIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCBMEHHBIX) A3BIKOBBIX CPE/ICTB;

—  pacno3HaBaTh KOH(DJIMKTOT€HHbIE CHUTYyallUd M MPEAOTBpPAIIaTh KOH(DIUKTHI 10 HX
aKTUBHOM (a3bl, BBICTpaMBaTh JEJOBYIO M 00pa30BaTeIbHYI0 KOMMYHHUKalMIO, H30eras
JMYHOCTHBIX OLICHOYHBIX CYXIECHHUH.



OBA3ATEJIbHBIH MHHHMYM COJEPKAHHUA
OCHOBHBIX OBPA30OBATEJ/IBHBIX IIPOI'PAMM

AJITEBPA

Kopun u crenenu. Kopenb crenenu n>1 u ero cpoiictBa. CTeneHb ¢ paluOHAIbHBIM
IoKasaTeyieM U €€ cBolicTBa. [lonamue o cmenenu ¢ oelicmeumenbHuvim nokazamenem. CBOUCTBA
CTEIEHU C NeHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm. Jlorapudm uucna. OcrosHoe nozapughmuueckoe modxcoecmso. Jlorapupm
MIPOU3BEICHUS, YACTHOTO, CTENIEHH; 1epexo0 K HO8OMY OCHO8aHuio. JlecATUYHBIN 1 HaTypaIbHBIN
Jorapu@Msl, YUCIIO €.

IIpeoGpa3zoBanusi NpocTelIIUX BIPAsKEeHU I, BKITIOYAIONMUX apu(METHUECKHIE OTIEPAIIHH,
a TaKk)Ke ONepaIfio BO3BEJICHHS B CTETIEHDb M OTEPAIHIO JIOTapu(MUPOBAHHUS.

Ocnogvl mpuzonomempuu. Cunyc, KOCUHYC, Man2enc, KOMaH2enc nPOU380abHO20
yena. Paouannasn mepa yzna. Cunyc, KOocunyc, manzenc u Komanzenc uucaa. Ocnoguwie
mpuzonomempuueckue moxcoecmea. @opmynvt npueedenusn. Cunyc, KOCUHYC U MAH2EHC
cymmul u pasnocmu 068yx y2no6. CuHyc u KOCUHyc 0801H020 yena. PopmyJibl
MOJIOBUHHOTO yria. [Ipeo0pa3zoBannsi cyMMbl TPUTOHOMETPUYECKHUX PyHKIMI B
Nnpou3BeJeHUEe U NMPOU3BeIeHNs B CyMMYy. BbIpa:keHne TpuroHoMmerpuyeckux GpyHkumii
yepe3 TAHTeHC MOJTOBMHHOTO apryMeHnTa. Ilpeoopazosanun npocmenuiux
MPUZOHOMEMPUUECKUX BbIPAIICEHU.

[IpocTeiimine  TPUTOHOMETPUYECKHE ypaBHEHHs. PelleHus  TpUTOHOMETPUUYECKUX
ypaBHeHUl. /Ipocmeiiwiue mpuzoHomempuiecKkue HepageHcmada.
APKCHHYC, apDKKOCHHYC, AaPKTAHT€HC YU CJIA.

OYHKIIHU

Oynkiun. O61acTh onpeieneHus 1 MHOXecTBO 3HaueHUH. ['paduk pynkuuu. [loctpoeHue
rpadukoB (QYHKIHIA, 3aJaHHBIX Pa3IUYHBIME criocobamu. CBolicTBa (DYHKIWH: MOHOTOHHOCTD,
YETHOCTh M HEYETHOCTb, INEPUOJUYHOCTb, OTpaHUMYEHHOCTh. IIpomexyTkn Bo3pacTaHus u
yObIBaHMsI, HANOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUS, TOUKH dKCTpeMyMa (JIOKAJIbHOT'0 MaKCHMyMa
U MuHuMyMma). I'paguueckas unrepnperanus. Ilpumepsl (QyHKIMOHAIBHBIX 3aBHCHUMOCTENH B
peanbHbIX MpoLeccax U SBICHUSX.

Ob6patHas ¢yHkuusa. Obracms onpedenenus u obaacmv 3HaAYeHUll 0OpamHou GQyHKYUU.
I'padux ob6paTHOil PpyHKIMH.

CrenenHast (yHKLUS C HATYypaJbHBIM ITOKa3aTelIeM, €€ CBOWCTBA U Ipaduk.

Bepmuxanvnvie u copuzonmanvhvle acumnmomul 2paguros. I paguxu opobHO-TUHEeHbIX
@yHKYUL.

Tpuronomerpuyeckue (yHKLUMH, UX CBOMCTBA U TpaUKH; MEPUOAUYHOCTb, OCHOBHOM
MepHUOoJ.

[Toka3arenbHas (GyHKUUSA (IKCIIOHEHTA), €€ CBOICTBA U rpaduK.

Jlorapudmuueckas QpyHKIuUs, ee CBOWCTBA U rpaduk.

[IpeoOpazoBanusi TpauKOB: MapauICIbHBIN MEPEHOC, CUMMETPHUS OTHOCHTEIIBHO OCei

KOOPJAMHAT U CUMMempUsi OMHOCUMENbHO HAYANd KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
npAMotl Y = X, pacmsanxcenue u cocamue 800.71b 0cell KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
llonamue o npeodene nocredosamenvhocmu. Cywecmseoeanue npeoena MOHOMOHHOU
ocpanuyenHou nocieoogamenvhocmu. JlIMHAa OKPYKHOCTH M IUIOIIAAb Kpyra Kak Hpezelibl
nocliejoBaresbHOCTeH. beckoHeuHo yObIBaroIas reoMeTprueckas porpeccust ¥ ee Cymma.

Ilonamue o nenpepwvlgHOCMU PYHKYUU.

[TonsiTue o mpou3BoHON GYHKIINH, (PU3NUECKHUIA U TEOMETPHUUECKUIN CMBICI TTPOU3BOIHOM.
VYpaBHeHHEe KacaTelbHOW K TpaduKy GyHKIMU. [Ipon3BOgHBIE CYMMBI, pa3HOCTH, TPOU3BEICHHS,



gacTHOTO. [IpoW3BO/MHBIE OCHOBHBIX JJEMEHTApHBIX (QyHKIMH. [IprMeHeHHe TpPOW3BOIHON K
HCCIEIOBAaHUI0 (PYHKIIUH U TOCTPOCHUIO TpadukoB. [Ipouzeodnvie obOpammuol yHKyuu u
KOMRO3UYuU OAHHOU YYHKYUU C TUHETIHOU.

Ilonsamue 06 onpedeneHHomM uHmezpanie Kak NIOWAOU KPUBOIUHEUHOU Mpaneyuu.
IlepBoobOpasnas. ®opmyna Herorona-JleiOHuna.

[IpuMepbl HKCMONB30BaHMUS MPOU3BOMHOW UISI HAXOXKICHWS HAWIY4IIEero pEleHUus B
MPUKJIAJAHBIX, B TOM YHUCJIE COLUMAIBHO-DKOHOMUYECKHUX, 3afadax. HaxoxkJIeHue CKOpOCTH MJIst
mporecca, 3agaHHoro gopmysoi unu rpaduxkom. [Ipumepsl npuMeHeHus: UHTerpaia B Gusmnke u
reomeTpun. Bropas npousBoiHas U ee PU3UIECKHI CMBICIL.

YPABHEHUSA U HEPABEHCTBA

Pemenne pannoHangbHBIX, MOKA3aTEIbHBIX, JOTAPUPMHUUECKUX YPAaBHEHUN U HEPABEHCTB.
Pemenue nppanoHanbHbIX YpaBHEHUM.

OCHOBHBIE TIpUEMBI pELICHUST CHUCTEM YPaBHEHHWI: TIOACTAHOBKa, anredpamyeckoe
CJIO)KCHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PABHOCWIIBHOCTh YpAaBHEHUM, HEPABEHCTB, CHCTEM.
Pemrenne npocTedmmx CUCTEM YPaBHEHUH C ABYMsI HEM3BECTHBIMU. PellleHre CruCcTeM HEPABEHCTB
C OJIHOM IEPEMEHHOM.

Hcnonp3oBaHue CBOMCTB U rpaukoB (GYyHKIUI NpU PELICHUU ypaBHEHUI U HEPABEHCTB.
Meton wuHTepBanoB. IM300pakeHne Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBAa pELIeHUN
YPaBHEHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHne MaTEeMAaTHYECKMX METOJOB JUI PELICHHS COAEPKATENBbHBIX 3a7ad W3
paznUYHBIX oOO0JacTed HayKd M NOpakTHKU. VHTeprperanusi pe3yabTaTa, y4eT peallbHbIX
OTpaHUYCHUH.

JIEMEHTHI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU
BEPOSITHOCTEM
TabnuyHoe u rpaduueckoe NpeaCTaBlIeHUE TaHHbIX. Yucnio6vle xapakmepucmukuy psoos
OQHHBIX.

[ToouepenHblii 1 OAHOBPEMEHHBIH BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOT'O MHOKECTBA.
®opmyIIbl YKciia IEPECTAaHOBOK, COUETaHUH, pa3MelieHn. Perenre KoMOMHATOPHBIX 3a/1a4.
®opmyna ouHoma HetoToHa. CBOMCTBa OMHOMHUANIBHBIX KO GUIMEHTOB. TpeyroabHUK
Iackans.

DJeMeHTapHbIe U CIOXKHbIE cOObITHSA. PaccMOTpeHHe cilyyaeB U BEPOSTHOCTh CYMMBbI
HECOBMECTHBIX COOBITHI, BEPOATHOCTH MPOTUBOIOJIOKHOTO COOBITUS. [lonsamue o
He3asucumocmu cobvimuti. Bepossmuocme u cmamucmuyeckas 4acmoma HacmynieHus
cobvimus. PerieHne npakTHUYECKHUX 3aa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

I'EOMETPUA

IIpsimMble U MJI0CKOCTH B MpocTpaHcTBe. OCHOBHBIC MOHATHS CTEPEOMETPUH (TOUKA,
npsMasi, INIOCKOCTb, IPOCTPAHCTBO).

[lepecekatomuecs, napajieibHble U CKPEUIMBAIOIIUECS HPSIMbIE. YTOJ MEXAY IPSIMbIMU B
npoctpaHcTie. [lepnenauKyIsipHOCTE NpsMbIX. [[apamienbHOCTh U NEPIEHANKYIAPHOCTh
MPSIMOU U INIOCKOCTH, IPU3HAKK U CBOMCTBA. Teopema 0 Tpex NepreHIuKyIIspax.
[leprieHAMKYISIp U HAKJIOHHAS. YTOJI MEXAY MPSAMOU U MNIOCKOCTHIO.

[TapamienbHOCTh INIOCKOCTEH, NEPIEHAUKYIIIPHOCTD IIJIOCKOCTEH, IPU3HAKUA U CBOMCTBA.
Jlsyepannwiii yeon, TuHel bl Y20 08Y2PAHHO20 Veid.

PaccrosiHust OT TOUKM 10 IUIOCKOCTH. PaccTosiHie OT nMpssMOit 10 INIOCKOCTH. PaccTrosiHue
MEXy TapajuieIbHBIMU TUIOCKOCTIMU. Paccmosinue medcoy cCKpeuusaromumMucs NPsmoviMu.

Hapannenbﬂoe MPOCKTUPOBAHUC. HJZOWCI()b Opl’l’IOZOHaJZbHOIJ npoeKyuuU MHO20y201bHUKA.



N300pakeHre mpoCTpaHCTBEHHBIX (PUTyp.

Mmuororpannunku. Bepuunsl, pedpa, rpaHu MHOTOrpaHHUKa. Paseepmka. MHozozpannble
yenvl. Boinyxivie mnozoepannuku. Teopema Jiinepa.

[Tpu3ma, ee ocHOBaHUs, OOKOBBIC pedpa, BEICOTA, OOKOBas MOBEPXHOCTH. [Ipsimas u
Haknonnas nipusMa. [IpaBunbhas npusma. [lapamienenunen. Kyo6.

[upamuna, ee ocHOBaHKE, OOKOBEIE pedpa, BHICOTA, OOKOBAsi MTOBEPXHOCTH. T peyroibHas
nupamua. [IpaBunsHas nupamuaa. Yceuennas nupamuoa.

CumMeTtpun B KyOe, B apaJljIeNIeNUIee, 8 npusme u nupamuoe. [lonamue o cummempuu 8
npocmpancmee (YeHmpaivhas, ocesas, 3epkanivias). llpumepol cummempuii 6 OKpydrcaoujem
mupe.

Ceuenus ky0a, IPU3MBI, TUPAMUJIBL.

[IpeacraBieHne 0 MPaBWIBHBIX MHOTOTPAaHHHUKAX (TETpadAp, KyO, OKTadAp, TOIEKadIP U
UKOCAd/IP).

Tesa u moBepxHocTH Bpamenus. [{umunanap u konyc. ¥Yceuennwiii konyc. OcHOBaHUE,
BBICOTA, OOKOBasI MOBEPXHOCTb, 00pa3yromas, paBepTka. Ocegvle ceuenus u ceueHusl
napanienbHvle 0CHO8AHUIO.

[lap u cdepa, uX cedeHuUs1, KacamenbHas NIOCKOCHb K cghepe.

O0beMbl TeJT M IJIOIIAAU X MOBEPXHOCTEM. [lonamue 06 ooveme mena. Omuouterue
00beM08 no0oOHBIX meil.

®opmynsl 00beMa Kyda, IpSIMOYTOJILHOTO Mapajlieenuiea, MPpU3Mbl, HUIHHIpa. DOopMYIbI
o0beMa nupaMubl U KoHyca. @opMyJibl IIIOIA U TOBEPXHOCTEN LIMIMHIPA U KOHYCA.
®opmynsl 00beMa 11apa U miomaan chepsl.

Koopaunatel n BeKTOPBI. [[ekapTOBBI KOOPAWHATHI B MpocTpaHCcTBe. DopMysia pacCcTOSTHUS
MEXy IBYMs TOUKaMU. YpaBHEHUs chepsl u niockocmu. Qopmyna paccmosHus om mouku
00 NJIOCKOCMU.

Bekropel. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB U YMHOKEHUE
BEKTOpa Ha 4UCJI0. YToa Mexay Bekropamu. Koopaunats! BekTopa. CkanspHoe
IIpou3BeiIeHNE BEKTOpoB. KosmnmHeapHble BEKTOPHI. Pa3noxkeHune BekTopa no AByM
HEKOJJIMHEapHbIM BekTopaM. KommianapHble BeKTophl. Paznokenue o tpem
HEKOMILTAHAPHBIM BEKTOPAM.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace. Asiredpa u Havyajia MaTeMaTu4eckoro anaausa. (Aaumos I1.A.), 4 4 B HeeJ10.

Ne /i Tema KomuuectBo

4acoB

1. IToBTOpEeHnE 44
2. JlelicTBUTENbHBIC YKCIIA 144
3. Crenennast GyHKIHS 14 4
4. [NokazarenbHast QyHKIHS 124
5. Jlorapudmuueckast pyHKIUS 1749
6. Tpuronomerpuyeckue GOpMyIbl 254
7. TpuroHomeTpuuecKue ypaBHEHUs 194
8. Tpuronomerpudeckue GyHKIUN 1949
9. [ToBTOpEeHue 124
Bceero 136 u

10 kaace. Auredpa u Hayajia MaTeMaTu4eckoro anaausa. (Aaumos 11.A.), 2 4 B Hee10.

Ne n/m Tema Konnuectso
4acoB
1. JlelicTBUTENBHBIC YUCTIA 74
2. Crenennas GyHKIUS 74
3. INokazarenbHas QyHKIMA 74
4. Jlorapudmuueckast pyHKIUSA 94
5. Tpuronomerpuyeckue GoOpMyIbl 1549
6. TpuroHomeTpudecKue ypaBHEHUs 104
7. Tpuronomerpuyeckue GyHKIUH 84
8. [ToBTOpEeHHNE 54
Bcero 68 u
10 kaacc. 'eomerpus. (Aranacsu JI.C.), 2 4 B HeeJI10.
Ne /i Tema KonuuecTBo
4acoB
1. [ToBTOpenue. HekoTopeie cBeleHUs U3 IIAHUMETPUH 10
2. BBeneHnne. AKCHOMBI CTEPEOMETPUH U UX CIICICTBUS S5u4
3. [TapannenbHOCTh MPSAMBIX U INIOCKOCTEN 16 9
4. [lepneHauKyIsIpHOCTD MPSAMBIX U IJIOCKOCTEN 1749
5. MHororpaHHuKu 144
6. [ToBTOpEeHME 64
Bceero 68 u




10 xaacc. I'eomerpus. (Aranacsu JI.C.), 3 4 B HejeJ10.

Ne /i Tema KomuuectBo

4acoB

1. IToBTOpenue. HekoTopele cBeieHUs U3 IUIAHUMETPUH 104
2. BBeneHnne. AKCMOMBI CTEPEOMETPUH U UX CIICCTBUS 84
3. [TapamienbHOCTh NPSIMBIX U TUIOCKOCTEN 244
4, [TeprieHANMKYASAPHOCTD NPSAMBIX U IJIOCKOCTEH 294
5. MHororpaHHuKu AR

6. IloBTOpEeHue 104

Bcero 102 4

11 knace Aaredpa u Ha4yajIa MaTeMaTH4YecKOro anaansa. (Aanmos III.A.), 4 4 B HegeJ10.

Ne /m Tema KonngectBo

4acoB

1. [ToBTOpEeHNE 74
2. [IpounsBoaHas u €€ TeOMETPUYECKUNA CMBICIT 194
3. [TpumeHeHne TPOU3BOJHON K UCCIETOBAHUIO () YHKITHIA AR
4. [lepBooOpa3Has u uHTErpanl 164
S. Anrebpanueckue ypaBHeHHs. CUCTEMbI ypaBHEHUH 164
6. Kom6unaropuka 11
7. DNeMEHTBI TEOPUH BEPOSITHOCTEN 1y
8. KommnekcHele uncna 174
9. [ToBTOpenue kypca anreOpsl ¥ Ha4yaj aHAJIN3a 184
Bceero 136 4

11 kaacc. I'eomerpus. (Aranacsn JI.C.), 2 4 B HeeJ110.

Ne /i Tema Konnuectso

4acoB

1. Bexkrtopsl B mpocTpaHcTBE 64
2. Merox KoOpAUHAT B IIPOCTPAHCTBE 154
3. Huwmaanp. Konye. ap. 16 4
4. OO0BEMEBI TEN 1749
5. [ToBTOpEHME. 1449
Bcero 68 u




10 kaacc. BeposiTHOCTB U cTaTHCTHKA, 1 Yyac B HeJeJII0

Ne i/m Tema KommuecTBo
4acoB
1. [IpencraBneHue qaHHBIX U ONMUCATENbHAS CTATUCTUKA 4y
2. Crny4yaitHbIe OIIBITHI ¥ CITY9aliHbIC COOBITHS, OTBITHI C 34
PaBHOBO3MOXHBIMU 3JIEMEHTaPHBIMHU HCXOJIaMU
3. Onepanuu HaJ COOBITHSAMU, CIIOKEHUE BEPOSTHOCTEH 34
4, VYcnoBHas BEpOSTHOCTB, IEPEBO CIIYIAHOTO OMBITa, (hopMysa 64
TIOJTHOM BEPOSITHOCTH U HE3aBHUCHMOCTh COOBITHI
S. D1eMeHThl KOMOMHATOPUKU 44
6. Cepuu nocienoBaTeNbHBIX UCTIBITAHUI 349
7. CrnyuaiiHble BEJIMUUHBI U PACTIPEACIICHUS 6u
8. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUIA 54
Bcero 344
11 kaacc. BeposTHOCTB M CTATHCTHKA, 1 Yac B HeeJI10
Ne /i Tema KomunyecTBo

9acoB
1. MaremaTtuueckoe 0KUJAaHue CITy4YalHOW BETMYUHBI 4y
2. Jlucnepcus U cTaHJapTHOE OTKJIOHEHUE CITy4aiHOW BETUYHUHBI 4y
3. 3aKOH OOJIBIIMX YHCEIT 34
4, HenpepriBHBIC clTydaliHbIe BETUYHHBI (pacTpeIeICHuUs ) 24
o. Hopwmainbnoe pacnpenenenue 249
6. [ToBTOpEHME, 0000IIEHNE U CHCTEMATH3AINS 3HAHUH 194
Bcero 344
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