MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma no npenmery «MaremaTtuka» (anreOpa M Hadajga MaTeMaTHYECKOTO
aHanmu3a, reometpupst) s 10-11 kmacca pa3paboTaHa Ha OCHOBE TpeOOBaHUH (enepaabHOro
KOMITIOHEHTa TOCYAapCTBEHHOr0 00pa30BaTeNIbHOrO cTaHaapra, yueoHoro miana MbOY «COII
¢ YUOII» r.I'paiiBopona 2020-2021 yueGHbIi rox, nporpammsl 3ydapesoii .M., MopakoBuya
ATI. «Anrebpa 10-11 xmaccy», denmepanbHOro MepedHs Y4EOHHKOB, PEKOMEHJIOBAHHBIX K
UCTIOJIB30BaHUIO  TPH  peIM3allid  WMEIOMIMX  TOCYJApCTBEHHYIO  aKKpEAHMTAIHIO
00pa30BaTeNIbHBIX MPOrpaMM HAyaJIbHOTO OOIEro, OCHOBHOI'O OOIIEro, CpPeAHEro OOILIero
o0pazoBaHus

Pabouyas mporpamma opueHTHpOBaHA Ha Hcnoyib3oBaHue Y MK:

1. AT. Mopakosuu, I1.B. CemenoB. Anrebpa u Havajia mMaremMaruyeckoro asnamusza. 10

kiacc. Y.1. YueOnuk (0a30Bblii U yriayOnaeHHbIN ypoBHH) — M.: MHemo3uHa, 2014
2. A.I'. Mopakoswy, JI.O. Jleanmesa, JI.M. 3BaBuu, T.A. Kopemkosa, T.H. Muniycruna,
A.P. Ps3anoBckuii, I1.B. CemenoB. Anre6pa u Hadana ananuza. 10 kmacc. U.2: 3agauHuk
(6a3oBbIit 1 yriryOneHHbliH ypoBHH) — M.: MHemo3uHa, 2014
3. 'eomerpus, 10-11: yuebuuk r: 6a30BbIii U yriayoneHHsiii yposuu / JI.C. AtanacsH, M. -
[Tpocsemienue, 2019

Y4eOHO- TeMAaTHYECKUH TIAH
AJire0pa U Ha4aJ1a MATEMaTHYECKOr0 aHAJIHU3A

Nen/m | Pa3aeninl, TeMbl KoanuyecTBO 4acoB
IIpumepHas Pabouas
(aBTOpCKAas) nporpamMmma
nporpamMma o Kjaccam
10k1. 11 k.
1. | IloBTOopenue Kypca anredpsl 9 kiacc 3 4 -
2. | JleficTBUTENIbHBIC YUCITA 12 12 -
3. | Yucnossle GyHKIUU 10 10 -
4. | TpuronomeTpuueckue GyHKIUHA 24 24 -
5. | TpuroHoMeTpUUECKUX YpaBHEHUS 10 10 -
6. | [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 21 21 -
BBIPAKECHUI
7. | KommekcHble yncna 9 9 -
8. | IlpousBoaHas 29 28 -
9. | KomOuHaTroprka U BEpOSITHOCTh 7 7 -
10| O6o06maroniee MOBTOPEHHE 11 11 -
11) IToBTOopenue Marepuaina 10 kiacca 4 - 4
12| MHOTrOuJIeHBI 10 - 10
13) Crenenu u xopau. CteneHHble QyHKIIUHA 24 - 24
14| Tloka3arenbHas 1 Jorapupmuueckas pynkuuu | 31 - 31
15/ IlepBooOpa3Hasi U HHTErpal 9 - 9
16| DeMeHTHI TEOpUHU BEPOSITHOCTEH H 9 - 9
MaTeMaTHYECKON CTaTUCTHUKHU
17| YpaBHenus u HepaBeHcTBa. CHcTEMBI 33 - 33
YpPAaBHEHUI U HEPABEHCTB
18, O6obmaromee NoBTOpEHNE 16 - 16
Hroro: 1364 1364




Y4yeOHO- TEMaTHYECKUH IJIaH

I'eomerpus
Ne n/m | Pa3nenibl, TeMbI Koan4yecTBo yacoB
IIpumepHas Pabouas
(aBTOpCKAs) nporpamMma
nporpamMma o KJjiaccam
10kJ1. 11 ka.
1. | Hekoropsle cBeleHUS U3 TUIAHUMETPUH 12 12 -
2. | Beenenue 3 3
3. | IlapamnenbHOCTh MPSIMBIX U MJIOCKOCTEMN 16 16 -
4. | TlepnieHIUKYJIAPHOCTH NPSIMBIX U TWIOCKOCTEH | 17 17 -
5. | MHOrOrpaHHUKH 14 14 -
6. | 3aximounTeIbHOE MOBTOPEHUE Kypca 6 6 -
reomerpun 10 Kimacca
7. | luiusap, KOHyC, map 16 - 16
8. | O6beMsbl Ten 17 - 17
9. | BekTopsl B IpoCTpaHCTBE 6 - 6
10. | MeTox KOOpAMHAT B MPOCTPAHCTBE. 15 - 15
JBr>xeHus
11. | 3akmounTeNbHOE MOBTOPEHUE TPU 14 - 14
MOJITOTOBKE K HTOTOBOM aTTECTAINH
Hroro: 68u | 684

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA y‘leﬁHOl"O npeamera «MaTeMaTHKa»

JInuyHOCTHBIE pe3yJIbTaThl 0CBOCHHUsI y4eOHOro npeamera «MareMaTnKa» HaneJeHbI
Ha (popmupoBaHue:

® POCCHHCKOH TpaKIAaHCKOM HIEHTUYHOCTH, NaTPUOTHU3Ma, YBAKEHUS K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTHU Iiepen PoamHOM, roprocty 3a ¢BoW Kpai, cBoro Poauny, nponuioe u
HACTOsIIlee MHOIOHAIMOHAJIBHOIO Hapoaa Poccum, yBakeHHE TOCYJapCTBEHHBIX CHMBOJIOB
(repO, ¢urar, rumH);

® TPaXIAHCKOM MO3MIMU KaK aKTHMBHOI'O M OTBETCTBEHHOI'O YJieHa POCCHIICKOro OOIIecTBa,
OCO3HAIOIIETO CBOM KOHCTHTYLMOHHBIE IIpaBa W OO0S3aHHOCTH, YBaXaloIIEro 3aKoH M
NPaBOMOPSIOK,  OOJAaJaromero  4YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIEr0 TPAJAULMOHHBIE HAIMOHANbHbIE M OOLIeYeNoBeYeCKHe TI'yMaHUCTHYECKHUE U
JIEMOKPAaTUYECKUE 1IEHHOCTH;

® TOTOBHOCTH K CiIyeHHI0 OTeuecTBy, €ro 3aluTe;

® MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIeCTBEHHON NPaKTUKH, OCHOBAHHOI'O Ha JHMaliore KyJIbTyp, a TaKXe pasIn4yHbIX (opMm
0OIIECTBEHHOTI'O CO3HAHMSI, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;




® OCHOB CaMOpa3BUTUSI U CAMOBOCIHMTAaHHS B COOTBETCTBHM C OOIIEYETOBEUECKUMHU
IEHHOCTSAMU ¥ UJeallaMd TPaKTAHCKOTO OOIIECTBA; TOTOBHOCTh U  CIIOCOOHOCTHh K
CaMOCTOSITEJIBHON, TBOPYECKOW U OTBETCTBEHHOM JEATEIBHOCTH;

® TOJICPAHTHOTO CO3HAHUE U TIOBEJICHUE B MOJIUKYJIHTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BCCTU AUAJIOT C APYTUMHU JIIOAbMU, JOCTHUIAaTh B HEM B3aUMOIIOHUMAaHUs, HAXOJUTh O6H_II/IC e
Y COTPYAHUYATH JUJIS UX TOCTHKECHUS;

® HaBBIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM, JETBMU MIIAJIIETO BO3PACTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEIOBATEIBCKOM, MPOSKTHOW U IPYTUX
BUJIaxX JICSITEIIBHOCTH;

e HPABCTBEHHOTO CO3HAHHWE M MOBEJCHNE Ha OCHOBE YCBOCHHUS 00IIeUeIOBEUECKUX [ICHHOCTEH;
® TOTOBHOCTM H CIIOCOOHOCTH K OOpa30OBaHHMIO, B TOM 4YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSDKCHUH BCEW JKU3HU; CO3HATEIHHOTO OTHOIICHHUS K HENMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIEUTHOM MpodhecCHoHaNIbHON U 00IIECTBEHHON ACSITENFHOCTH;

® OCTCTUYCCKOI'O OTHOMICHUA K MHPY, BKIKOYASA 3CTCTUKY 6BITa, HAay4YHOTO U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

® [IeHHOCTEW 370poBOoro W Oe3omacHOro obpasza KHU3HU, MOTPEOHOCTH B (PUIUUECKOM
CaMOCOBCPHICHCTBOBAHUU, 3aHATHUAX CHOpTI/IBHO-O3HOpOBHTeHBHOﬁ ACATCIBHOCTBIO, HCIIPUATHUA
BPE/IHBIX MIPUBBIYEK: KyPEHUS, yIOTPEOICHHSI aJTKOT0JIsI, HAPKOTHUKOB;

e OEpeXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLIEHHE K (u3udeckoMy H
MICUXOJIOTHYECKOMY 3/JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIOJCH, YMEHUS OKa3bIBATh
MIEPBYIO [TOMOIIIb;

® OCO3HaHHOTrO BBIOOpa Oynaymiedt mpodeccMu W BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB, OTHOLICHHUSA K HpO(bGCCHOH&JIBHOfI ACATCIIBPHOCTH KaK BO3MOXHOCTHU
y4acTusi B PELIEHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIEHAIMOHATBHBIX
npobiewm;

® DKOJOIMYCCKOro MBIINUICHHWA, ITOHUMAHUSA BJIWAHHUA COLHUAIIBHO-DKOHOMHWYCCKUX IMPOLECCOB
Ha COCTOSIHME MPHUPOJHON U COLMATBHOW CpeJibl; MPUOOPETEHHUs OTbITa SKOJIOr0-HAMPABICHHOM
JeSATeTLHOCTH;

® OTBETCTBEHHOI'O OTHOUIEHUS K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO IPUHATHUS
LIEHHOCTEN CEMEMHOM KU3HMU.

MeTanpeaMeTHblie pe3yabTAaThl 0CBOEHHS 00YUYAOIIUMUCS Y4eOHOTr0 mpeaMeTa
«MaTteMaTHKA»

® YMEHHE CaMOCTOSITEIbHO ONpPENENsITh LEIN JEATEIbHOCTH U COCTaBJISATh  IUIAHBI
NEeSTENIbHOCTH;  CAMOCTOATEIbHO  OCYLIECTBIIATh, KOHTPOJHUPOBATbH U  KOPPEKTHPOBATH
JESATENILHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTHXKEHHUS TOCTABIICHHBIX 1IeJIel U
peanu3aiyy njaaHoB JeSTEIbHOCTH; BHIOMPATh yCIEUIHbIE CTPATErHH B Pa3IMUHbIX CUTYaLUsAX;

e YyMEHHE TPOIYKTHMBHO OOINAThCS M B3aUMOJEHWCTBOBATH B IPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3UIMH IPYTUX YUACTHUKOB JAESTEIbHOCTH, 3(P(EKTUBHO pa3peliaTh
KOHQJIUKTBI;

e BJaJEHHE HaBbIKAMU I[I03HABATEIbHOH, Yy4eOHO-UCCIENIOBATEIbCKOW M  IPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMU  pa3pelIeHus mpobjeM; CIOCOOHOCT Y TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIOUCKY METO/IOB PELIeHUs MPAKTHUUYECKUX 3aj]lad, MPUMEHEHHUIO Pa3INuHBIX
METOJIOB IMO3HAHUS;

® TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSATENbHONM HWH(POPMAIMOHHO-TI03HABATEIHLHOM
JeSITeIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX HH(OpMalUH,
KPUTUYECKH OIIGHWBAaTh W HWHTEPIPETHPOBATH HH(OPMAIMIO, MOTyYyaeMyl M3 Ppa3IHIHBIX
UCTOYHUKOB;

e yMEHHE HCIOJb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHI
(manee — MKT) B pemieHnHn KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX M OpPraHU3allMOHHBIX 3aJay C



coOur0IeHEM TpeOoBaHUM 9PrOHOMUKH, TEXHUKHU 0€30I1acHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMALIMOHHON O€3011acHOCTH;

® yMEHHUE OIpPEIEATh Ha3HaYeHNUE U (PyHKIUH Pa3InYHbIX COLUAIBHBIX HHCTUTYTOB;

® yYMEHHE CaMOCTOATEIbHO OLICHMBATH W NPUHUMATh PELICHHS, ONPEACIAIOIIUE CTPATETUIO
MOBEJCHUS, C YUETOM I'PaXKAAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

® BJAJICHUE S3BIKOBBIMHU CPEJICTBAMMU — YMEHHE SICHO, JIOTUYHO ¥ TOYHO M3JIaraTb CBOX TOUKY
3pEHUs, HCIIONIb30BATh aJCKBATHBIC A3BIKOBBIE CPE/CTBA;

e BJaJIeHHE HAaBbIKaMM M03HABATEIbHON pedIeKCHH Kak OCO3HaHUS COBEPIIAEMBbIX ACHCTBUM U
MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHUH, 'PAHUIl CBOEIO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATENIbHBIX 33184 U CPEIACTB UX JOCTUKCHUS.

JlocTukeHHe IUIAHUPYEMBIX  METalpeAMETHBIX pe3yJbTaToB Oyaer oOecrnedeHo
peanuzalueld MporpamMMbl Pa3BUTHS YHUBEPCAJIbHBIX Y4eOHBIX JeiicTBuil (manee YY) depes
COJIep’)KaHHWE U BapHaTHUBHBIE CIIOCOOBI JIEATEIbHOCTH Ha BCEX YUEOHBIX NMpEAMETax, BKIOYast
yueOHbIH mpeamet «MaTtemMaTukay.

IIpeaMeTHbIE pe3yabTaThI
npeamera «MaremaTtuka», Ha yriyOJICHHOM ypOBHE OPHUEHTHPOBAHBI NMPEHMYIIECTBCHHO Ha
MOJIFOTOBKY K MOCJHENyomeMy npodecCHoHaIbHOMY 00pa30BaHUI0, Pa3BUTHE WHIMBHYJTbHBIX
CIOCOOHOCTEHN 00yUarImuxcs MyTeM 0oJiee TIyOOKOro, 4eM 3TO MpEeayCcMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHEM OCHOB HayK, CUCTEMAaTHYECKUX 3HAHHHA M CIIOCOOOB JIEHCTBHMA, MPUCYIIUX
JTAHHOMY Y4eOHOMY MPEIMETY.

TpeGoBaHus K MPEAMETHBIM pe3yJibTaTaM OCBOCHUS 0a30BOTO Kypca MaTEMAaTUKH JIOJIKHBI
OTpaXKaTh:
e c(hOPMHUPOBAHHOCTD MPEJICTABICHUH O MaTEMaTHUKE KaK YaCTU MUPOBOM KyJIbTYpPbI H O MECTE
MaTeMaTHUKH BCOBPEMEHHOW IMBHIJIM3AIMH, O CIOCO0aX ONMUCAHMSA HAa MAaTEMAaTUYECKOM SI3BIKE
SIBJICHUN PEeabHOTO MUPA;
e chopMHUPOBAHHOCTH MPEJCTABICHUA O MATEeMAaTUYECKUX TMOHATHSAX KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX,IIO3BOJISIONIMX OMHUCHIBATh U U3y4aTh pa3HbIC MPOIECCHl U SBICHHUS,
NOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MATEMAaTUYECKUX TEOPHii;
e BJAJEHHE METOJaMHU JOKa3aTeJbCTB W AITOPUTMOB DEIICHHS, YMEHHE WX NPUMEHSITH,
IPOBOJUTH JJOKA3aTEIbHBIEPACCYKICHHS B XOJI€ PEILICHHs 3a/1a4;
e BJAJICHUC CTAaHJAPTHBIMH [PHEMaMHU pCEIICHUS pPAlMOHAJIBHBIX W HpPpaAIMOHAIBHBIX,
NIOKA3aTeIbHbIX, CTEMEHHBIX,TPUTOHOMETPHYECKUX YPABHEHWH W HEPAaBEHCTB, HX CHUCTEM;
UCTIOJI30BaHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JJIsl TIOMCKA IyTH PEIICHUS U
WUTIOCTPAIMK PEIIeHUs] ypaBHEHU 1 HEPaBEHCTB;
e Cc(hOPMHUPOBAHHOCTh TpPEACTaBICHUI 00 OCHOBHBIX TMOHATHAX, HAEAX U MeToJax
MaTeMaTHIECKOTO aHAIIN3a;

e BJIQJICHUE OCHOBHBIMH IOHATHUAMM O TIUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPHUUYECKHX
durypax, uXx OCHOBHBIXCBOMCTBaX; C(OPMHUPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YepTexkax,
MOJIENIIX M B PEATbHOM MHpE T€OMETpPHUYECKHE (UTyphl; NMPUMEHEHHE H3YUYCHHBIX CBOWMCTB
reoMeTrpuueckux ¢uryp u Qopmyn Ui peuieHHs TEOMETPUYECKHMX 3aJad M 3aJad C
IPAKTUYECKUM COJICpKAHUEM;

e c(hOPMHUPOBAHHOCTh NPEACTABICHUN O Mpoleccax U SIBICHHUSIX, UMEIOIIMX BEPOSTHOCTHBIN
XapakTep, OCTATUCTUYECKUX 3aKOHOMEPHOCTSX B peallbHOM MHpE, 00 OCHOBHBIX TMOHSATHSIX
SJIEMEHTApHOM TEOpPUU BEPOSATHOCTEH; YMEHUM HaXOAUTh U OLEHHUBATh BEPOSTHOCTH
HACTYIUICHUS] COOBITUN B MPOCTEHIINX MPAaKTUYECKUX CUTYaIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJINYUH;

e BIAJICHHME HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM MpU PEIIeHUU
3azad.



TpeOoBaHus K TNpeIMETHBIM pe3yJlbTaTaM OCBOCHHS YIIIyOJIEHHOro Kypca MaTeMaTHKH
JIOJDKHBI BKJIIOYATh TPeOOBAHMS K pe3ysbTaTaM OCBOCHHUS 0a30BOTO Kypca W JIOTIOJIHUTEIHHO
OTpa)xars:

e CPOpPMHUPOBAHHOCTh MPEACTABICHUH O COIMAIBHBIX, KyJIbTYPHBIX W HCTOPHYECKUX

(akTopax cTaHOBJICHHSI MAaTEMAaTUKNA ¥ HH()OPMATHKH;

L C(i)OpMHpOBaHHOCTI) OCHOB JIOTHYECKOI'O, QJITOPpUTMHUYCCKOIO MW MATEMATUYCCKOI'O
MBIIJIICHHA,

e cpopMUPOBAHHOCTh YMEHUN NPUMEHATH MOJyUYEHHBIE 3HAHUS MPU PELICHUU PA3TUUYHbIX
3a/1ay;

e c(hopMHPOBAHHOCTh NPEJCTABICHUNM O MaTeMaTHKE KaK YacTH OOIIeYEIOBEYECCKOM
KyJbTYpbl, YHUBEPCAIHHOM SI3BIKE HAyKH, IIO3BOJISIONIEM OIKMCHIBATH W H3ydaTh
peabHbIC MPOIECCHI U SBJICHHUS;

® T[IOHMMaHUE  COLHMAIBHOTO, HAKOHOMHYECKOTO,  IMOJUTHYECKOTO,  KYJIbTYpHOTO,
IOpPUINIECKOTO, MPUPOJTHOTO, IPrOHOMHYECKOTO, MEIUIIMHCKOTO U (HU3HOIOTUUECKOTO
KOHTEKCTOB  MH(MOPMALIMOHHBIX  TEXHOJOTHH; MPHUHITHE JTHYECKUX  aCMEKTOB
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

e Cc(hOPMHUPOBAHHOCTb IPEACTABICHUN O HEOOXOAMMOCTH JI0Ka3aTeNIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEP)KIECHUH M PpOJIM AKCHUOMATHUKH B IPOBEACHHHM JEIAyKTHBHBIX
paccyXIeHH;

e c(hOPMHUPOBAHHOCTH MOHATHWHOTO ammapara MO0 OCHOBHBIM pasjeliaM Kypca MaTeMaTUKU;
3HAHUNA OCHOBHBIX Te€OpeM, (OPMYJ U YMEHHS UX MPUMEHSTH, YMEHUS JO0Ka3bIBATh TEOPEMBI U
HAaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

e CchOPMHUPOBAHHOCTh YMEHMHA  MOJAEIMPOBATH  peallbHble  CUTYyallMd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN, UHTEPIIPETUPOBATH IIOJy4ECHHBINA PE3YIIbTAT;

e chopMHUPOBAHHOCTH TPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSX MaTEMaTHYECKOrO aHAlM3a U
nux CBOﬁCTBaX, BJIAICHUC YMCHHEM XapaKTCPU30BATh IIOBCACHHUC (bYHKHI/II\/II, HCIIOJIB30BaHHUEC
IIOJIyYCHHBIX 3HAHUM I OIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

e BJAJCHUEC YMCHMSAMM COCTaBJICHUS BEPOSTHOCTHBIX MOJECIEH 10 YCIOBHIO 3aJa4d U
BBIYUCIICHHUSI BEPOSATHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHCIE C HpPUMEHEHHEM (QOpMYI
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; HCCIEIOBaHMS ClIydaliHbIX
BCJIMYHH I10 UX PACHIPCACICHULO.

Conep:xanue nporpaMmMmbl y4eOHOr0 npeaMeTa ajredpa u HavaJia
MaTeMATH4YeCKOIr0 aHAJIM3A:

10 xaacc
IloBTOpenue matepuaa 7-9 kiaccon (4 4.)
HeiictBuTebHbIE yncaa (12 4.)
Harypanenble u 1nensle uucna. JlenumocTs HaTypaibHbIX uuces. [Ipu3Haku penmMocTu.
[Ipocteie u coctaBHble uucna. Jlemenue c¢ ocrtatkoMmM. HaumbGonpmmit oOmui aenurens u
HauMeHbIee o0lee KpaTHOE HECKOMBKUX HATypalbHBIX uncen. OCHOBHAs Teopema apu(MeTUKH
HATypaJIbHBIX YHCET.
Panmonanesubie yncna. Uppannonaneubie uncia. [lelictButenbHble yncina. JledcTBUTEIbHbIE
qucIa U yucioBas npsmas. YucinoBsie HepaBeHCTBA. UMCIIOBBIE TPOMEKYTKA. AKCMOMATHKA
JIEUCTBUTENBHBIX YUCceI. MOAyJb NEUCTBUTEIBHOTO YKciaa. MeTo1 MaTeEMaTHYE€CKON NHTYKITUH.
Yucosbie pynxuun (10 u.)
Ornpenenenne YucaoBoi (PYHKITUU M CTIOCOOBI €€ 3a/1aHMsI.
CgoiictBa ¢yukumii. [lepuoanueckue u oOpaTHbie (PYHKITHH.
Tpuronomerpuueckue pynkunu (24 4.)
YucnoBass OKpYyXHOCTb Ha KOOPAMHATHOM muiockocTtu. OrpeaeneHne CHHyca, KOCHHYCA,
TaHTeHCa M KOTaHTeHca. TpuroHomerpudeckre (GyHKIIMH YUCIOBOTO M YTIIOBOTO apryMEHTa, UX
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cBoiictBa U rpaduku. CxaTue U pacTsHkeHHe TrpadUKOB TPUTOHOMETPUUECKUX (YHKLHUH.
OOpaTHble TPUrOHOMETPUUYECKUE (DYHKLIUU.

Tpuronomerpnueckue ypapHeHusi 4 HepaBeHcTBa (10 u.)

[IpocTeiile TPUTOHOMETPUYECKHE YPAaBHEHHs M HEPABEHCTBA. Meroasl  peuieHus
TPUTOHOMETPUUYECKUX YPABHEHMM: METOJ 3aMEHbl IIEPEMEHHOM, METOJ DAa3JIoKEHHs Ha
MHO’KUTENH, OTHOPOJAHBIE TPUTOHOMETPUUECKHUE YPABHEHHUS.

IIpeoGpa3zoBaHue TPUrOHOMETPUYECKHUX BbIpa:xkeHuid (21 4.)

@opMyJsbl  CIOXEHMWS, IPUBEACHMS, JBOMHOIO  apryMEHTa, [IOHW)KEHHMS  CTEIEHH.
ITpeoOpa3oBaHue cymMMbl TPUTOHOMETPUUECKUX (DYHKIMM B NPOM3BEAECHUE U NPOM3BEACHUS B
cyMMy. MeToabl penieHusi TPUrOHOMETPUUECKUX YPAaBHEHUH (TIPOIOJIKEHUE).

Komnuiexkcnbie uncia (9 4.)

KommniekcHble uncna u apudmeTHyeckue onepanud Haja HUMH. KoOMIUIEKCHBbIE uucia U
KOOpAMHATHAs IUIOCKOCTb. TpUroHoMeTpuueckas Qopma 3alldCud KOMILIEKCHOTO 4HCIa.
KomMrnekcHele unciia ¥ KBapaTHbIE YPABHEHMUS.

Bo3Benenne KOMIUIEKCHOTO YUCia B CTeNeHb. V3BneueHne KBajpaTHOIO U KyOMUECKOro KOPHS
13 KOMIUIEKCHOTO YHUCIIA.

IIpousBoanas (28 4.)

OnpezneneHye 4MUCIOBOM MOCIENOBATEIBHOCTH U CIOCOObI ee 3afaHusa. CBOWCTBAa 4YMCIOBBIX
nocienoBarenbHocTeil. Ilpeaen uucnoBeIX mnocnegoBaTenbHOcTe. CBOMCTBA  CXOISALIUXCS
nocienoBareabHocTel. CymMMa OeCKOHEUHOHM TreoMeTpudeckoi mporpeccuu. Ilpenen dyHkimm
Ha OCCKOHEYHOCTH M B TOYKE. 3ajJauu, NMPHUBOISAIIME K MOHATHIO MPOU3BOIHOMN, OIpEcIIeHUe
MIPOU3BOJIHOM.

Boruncnenue npousoanbsix. @opmynel auddepenurposanus. [Ipasuna nuddepeHnpoBaHus.
[ToHsTHE TPOU3BOIHON N-TO MOPSJIKA.

HuddepenuupoBanue crnoxHod ¢yHkuuu. Juddepenunpoanue oOpaTHOH (GyHKUMU.
VYpaBHeHHEe KacaTeabHON K rpadpuky QyHKINU.

[TpumeHeHne NPOM3BOIHOW A HcclelOoBaHUA (YHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
[Ipumenenne npou3BOAHOM [UIsl JOKa3aTeNIbCTBA TOXAECTB M HepaBeHCTB. llocTpoeHue
rpadukoB PyHKITHHA.

[Ipumenenne NpPOM3BOAHON JUIsI HAXOXKAECHHA HAWOOJBIIMX M HAUMEHBIIUX 3HAYEHUUN
HENpepbIBHON (PYHKLUHU HAa IPOMEXKYTKE. 3a7jaud Ha ONTUMH3ALHMIO.

KomOuHaTopuka u BeposiTHOCTS (7 4.)

[TpaBmiio ymHoxeHusi. IlepectaHoBku u (akropuansl. BpIOOp HECKONBKUX 3JIEMEHTOB.
Coueranus u pasmemienus. @Popmyna OumHoma HproTona. CrydaiiHple cOObITHS U HX
BEPOSATHOCTH.

O6o6maromree nopropenue. (11 4.)

I'eomerpus
1. HexoTtopsle cBeAeHus U3 miIaHuMeTpun (124yaco.)

Marepuan Tembl 0000IIae€T M CUCTEMATH3UPYET M3BECTHBIC YYAIMMCS U3 IUIAHUMETPUU
CBCACHUS O NCPHNCHAUKYIISIPHOCTU MPSAMBIX; PABECHCTBC U HOIIO6I/II/I TPCYTOJIbHUKOB; OHpeI[eJIeHI/Ifl,
CBOWCTB M IPU3HAKOB NPSIMOYTOJIbHUKA, MapajliesorpaMmma, pom0a, KBajipara, Tparneuu 1 T. 1.

2.BBeenne (3 yaca)

OcHOBHBIE TIOHATHS CTEPEOMETPHH (TOUKa, IpsAMasi, MJIOCKOCTh, IPOCTPaHCTBO). [Ipeamer
CTEpeOMETprUN. AKCUOMBI CTEpeoMeTprr. HekoTopble ClencTBUS U3 aKCHOM.

3. [MapajieIbHOCTH MPSIMBIX U TWI0CKOCTel (16 yacoB)

[TapannenbHOCTh NPAMBIX, MPSAMON U INIOCKOCTU. B3anMHOE pacnoyioxKeHHe NpsIMBIX B
MIPOCTPAHCTBE. YTOI MeXAy AByMs npsiMbiMu. [lapannensHocts mnockocteit. Tetpasap u
napajuieJaenumnes.

4. IlepneHAMKYJIAPHOCTH NPSAMBIX U II0cKocTel (17 yacoB)



[lepneHAUKYISPHOCTh NPSIMONM M IUIOCKOCTH. IlepmeHIuKynsip ¥ HakJIOHHas. YTol
MEXIYy IpsSMOM U IUIOCKOCTBIO. JIByrpaHHblii yroia. llepneHAuMKyJIApHOCTH IUIOCKOCTEH.
Tpexepannwiii y2on. MHocoepanHblil yeo.

5 .Muororpannuku (14 yacos)
[Tonarne MHOrorpannuka. Ilpusma. [lupamuna. IlpaBuiabHbIE MHOTOTPAHHUKH.

6 .IloBTOpenue. Pemenue 3agay. (6 yaca)

11 kiacce
IToBTOpEHNe MaTepuaJia 1ecATOro Kjacca. (44acoB)
Muorousensl (10uacoB)
MHorounensl OT OJHOM M HECKOJbKMX InepeMeHHbIX. Teopema be3y. Cxema ['ophepa.
CuMMeTpHYECKHE U OJTHOPO/IHBIE MHOTOWIEHBI. Y PABHEHMSI BBICIIIMX CTEIICHEH .
Crenenu u kopuu. CrenenHble pyHkuuu. (24uaca)
[TonsiTHE KOpPHA N-0#l CTENEHH U3 AECHCTBUTEILHOIO yncia. PyHKIUU Y = Vx , IX CBOICTBa U
rpa¢puku. CBoiicTBa KOpHA n-oi cremeHu. IIpeoOpa3oBaHusi BbIpaXEHHUH,  COAEpIKALINX
panukanbl. O0o0UIeHNE MOHATHUS O MOKa3arene crerneHd. CreneHHble PyHKIMU, X CBOHCTBA U
rpaduxu. JluddepenupoBanue u uHTErpUpoBaHue. V3BnedeHne KOpHSI N-0i U3 KOMITJIEKCHBIX
qucedn.
IMoka3zarenbHasi u Jorapupmuueckas pynkuuun(31 gac)
[ToxazarenbHast pyHkius, €€ cBoicTBa U rpaduk. [lokazarenpHble ypaBHEHHUS U HEPaBEHCTBA.
[Tonarue norapupma. OcHoBHOe sorapudmuyeckoe TOXxIecTBO. Jlorapudm mnpousBeaeHus,
YaCTHOI'O, CTENIEHU; NIEPEX0]l K HOBOMY OCHOBaHMIO. JleCATHUHBIN U HaTypaJIbHbIN Jorapudmsl,
YUCJIO €.
Jlorapupmuueckas QyHkuus, e€ cpoiictBa u rpaduk. Jlorapudmuueckue ypaBHEHHS U
HepaBeHcTBa. JluddepeHurnpoBanrue Moka3aTesbHOM U JorapuMuueckoi QGyHKIIHiA.
IlepBooOpa3nasi u uHTerpaJ. (94acon)
[TepBoobOpasHas u HeompenenéHHbIM uHTerpan. OnpeaeneHHbId UHTErpall, €ro BBIUUCICHHE U
cBoiicTBa. Bpruucnenue miomaned miuockux ¢uryp. [Ipumepsl npuUMeHEHHUs HHTerpaisa B
¢dusuke.
DJ1eMEeHThI TEOPUM BEPOSITHOCTEH U MaTeMaTHYeCKOH CTATUCTUKH. (94acoB)
BepostHocTe M reomerpus. HezaBucumble IOBTOPEHMS MCHBITAHMM C JBYMS HCXOJaMU
Cratuctuueckue MeToibl 00padboTku nHpopmalmu. ['ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCEIL.
YpaBHenusi u HepaBeHcTBA. CHCTeMbl YPABHEHUI U HepaBeHCTB. (33 yaca)
PaBHOCUIBHOCTH ypaBHeHUH. OO0IIKMe METOAbI pPellleHus] YpaBHEHHUH. YpaBHEHUS C MOIYJISIMHU.
Hppanmonaibable  ypaBHEHUS. Jloka3aTtenbCcTBO HepaBeHCTB. PeleHue panyvoOHaIbHBIX
HEpaBEHCTB C OJHOM nepeMeHHOU. HepaBeHcTBa ¢ MonyisimMu. MppanmoHanbHble HEPABEHCTBA.
VYpaBHEHUS W HEpaBEHCTBAa C ABYMs NepeMeHHbIMH. JlnodaHTOBBl ypaBHeHHA. CHCTEMBI
YpaBHEHU. Y PaBHEHUs U HEPABEHCTBA C ITapaMeTPaMU.
Oo6o0marmee nopropenue. (164acon)

1. BexTopsl B npocTpancTBe (64.)

Ilonatue BekTOpa B mpocTpaHcTBe. ClOXeHHEe U BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uncino. KoMruianapHbeIe BEKTOPBI.

OcHOBHas 11e1b — 3aKPENUTh U3BECTHBIE yUYaIlUMCS U3 Kypca IUIAaHUMETPHH CBEACHUS O
BCKTOpax u }IeﬁCTBI/IﬂX Haa HUMH, BBECTH MTOHATUC KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
pPAacCMOTPETh BOMPOC O PA3NOKEHHU JIO0OT0 BEKTOpa IO TPEM JaHHBIM HEKOMILIaHAPHBIM
BEKTOpaM.



OCHOBHbBIE OIpeaeNIeHNs], OTHOCALINECS K JEHCTBUSIM HaJl BEKTOpaMH B IPOCTPAHCTBE,
BBOJATCSl TaK K€, KaK M IS BEKTOPOB Ha IUIOCKOCTH. [l03TOMYy H3IOXEHHE 3TOW 4YacTh
MmaTepuaia SBISETCS JOCTaTOYHO CXKaThIM. bojee moapoOHO paccMaTpUBAIOTCS BOIPOCHI,
XapakTepHbIe JJISi BEKTOPOB B TPOCTPAHCTBE: KOMIUIAHAPHOCTH BEKTOPOB, IPABUIIO
napajjesienunesa CIoKeHUsI TpeX HEKOMILJIAaHAPHBIX BEKTOPOB, Pa3l0o)KEHUE BEKTOpa IO TpeM
HEKOMIUTAHAPHBIM BEKTOPaM.

2. Metoa koopauHat B npocrpancTse. JIBukenns (154.)

KoopaunaTel TOUKM M KOOpAMHATHI BekTopa. CKalsipHOE NPOM3BEACHUE BEKTOPOB.
JBrokeHus.

3. Huaunap, konyc, map(164.)

[Honarune mumunHzapa. Ilnomans moBepxHocTH uuiauHapa. Ilonstue konyca. Ilnomans
IIOBEPXHOCTH KOHyca. YceueHHbI KoHyc. Cdepa u map. YpaBHeHue cdepnl. Bzammuoe
pacnosoxxenue cdepsl u mwiockoctu. Kacarenpnas miockocts k cdepe. [nomans chepsl.

4, Oo6bemblI Te (174)

O0wvem mpsMoyronbHOTO Tapaisenenunena. OObeMbl MPSAMOW NMPHU3MBI U IWIHHAPA.
OObembl HAKJIIOHHOM MPHU3MBI, MUpaMUbl U KoHyca. O0beM mapa u miomanb chepbl. OobeMbl
IIaPOBOTO CErMEHTA, IAPOBOT'0 CJIOS U IAPOBOTO CEKTOpA.

5. 3axioyMTeIbHOE  TOBTOPeHUWE NPU MNOArOTOBKE K HMTOrOBOIl aTTecTauuM 1o

reomerpuu (144.).



