BeepeHue
Hacrosimas pabGouass mporpamma 1o wmartematuke st 11 A kiacca (0a30BBI  YPOBEHB)
pa3paboTaHa Ha OCHOBE CIICAYIOMINUX IOKYMEHTOB:

COopHHUK pabouux MporpamMM Mo anredpe W HadajaMm MaTeMaThdeckoro aHaimms3a 10-11
Kiaccel 0azoBoro u yrayosmennoro yposueir.  Coct. T.A. Bypmucrtpoa — 2-¢ wu3f.,
nepepadoranHoe. — M: IIpocsemenue, 2018.

YyeOuuk myis  o0mieoOpa3oBaTeNbHBIX — opraHm3anmii  "AnreOpa W Havana
MareMaruyeckoro aHanm3a 11 kmacc 6a3oBblid W yrmyOneHHwlid ypoBHu". (C. M.
Huxonbckuit, M. K. Ilorano, H. H. PemernukoB u ap.). Mocksa: Ilpocsemienue,
2020r.

Pabouas mporpamma I'eomerpust. 10-11 kmaccsl. [JI.C. Artanacsan, b.®. byrysos, C.b.
Kanomues (coct. T.A. Bypmuctposa)] — M: IIpocsemenue, 2015.

Yuebnuk ans obmeoOpazoBaTenbubix opranmzauuii "['eomerpust 10-11 kmacesr". (JI.C.

AranacsH, B.®.byryszoB, C.b. Kagomues, 3.I'. Ilozusx, M.U. FOguna). Mocksa:

[Tpocsemenue, 2019r.
CornacHo denepanpHoMy 6a3UCHOMY y4eOHOMY IIJIaHy A7 00pa30BaTENbHBIX YUPEKICHHHI
Poccuiickoit @enepannu Ha n3ydeHne anreOpsl M HaYaa MaTeMaTuyeckoro ananmsa B 11 kimacce
(6a30BbIii ypoBEeHB) OTBOANTCS 85 yacoB U3 pacuéra 2 yaca B HEJICNIO B TIEPBOM MOJIYTOAUU H 3
yaca B HEJICJII0 BO BTOPOM TOJIYTOJIMH, Ha U3y4eHue reomerpuu B 11 kiacce otBoauTcs 51 yac
u3 pacuéra 2 yaca B HEJIEIIO B [IEPBOM MoIyroauu u 1 yac Bo Bropom noxyroauu. Beero 136
4yacoB, 4 yaca B HeJleJII0 B IEPBOM MOJIYTOAUH U 4 Yaca BO BTOPOM MOJIYTOANH.

TpeOoBaHUs K YPOBHIO OATOTOBKHU 00yYAKOIIUXCH
B pe3ynomame uzyuenus mamemamuku na 6azoeom yposne 6 11 knacce yueHuk 00.1cen
BHGWZb/I’ZOHl/lMamb.'

° 3HaUYeHNE MaTeMaTHYEeCKOM HAaYKH IJId pCIICHUA 3a/iad, BOSHUKAIOIIHUX B TCOPHUU U
IMMPAKTHUKE; IMHUPOTY U OrPAHUYCHHOCTbL NPUMCHCHUA MATCMATUYCCKUX MCETOHAOB K
aHaJIN3y U UCCIICAOBAHUTIO TPOICCCOB U SIBJICHUH B mpupoac u 06H1€CTBG;

¢ 3HA4YCHUC IPAKTHKU W BOIPOCOB, BO3HHUKANOMIUX B camoi MAaTEMATHUKE, OJIA
GbopMHUPOBaHUS M PA3BUTHUS MaTEMAaTUYECKOW HAYKU; UCTOPUIO PA3BUTHUS MOHATHUS
quciia, CO3JaHUd MATEMATUYCCKOTO aHalln3a, BO3HUKHOBCHUSA W Pa3BUTUIA
reOMETpUH;

® YHI/IBepCB.HBHHﬁ XapaKTCp 3aKOHOB JIOTUKW MATCMATHYCCKUX paCCYH(ﬂCHHﬁ, ux
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON JESATENIbHOCTH;

® BepOHTHOCTHHI\/’I XapaKkTep Ppa3JINYHBIX IMponIecCcoB u 3aKOHOMepHOCT€ﬁ
OKPY’KaIOIIEeTO0 MHUPA.

Anredpa
Ymems:

* BBHIMOJNHATH apu(PMETHUECKHE ICHCTBUSA, COYeTas YCTHBIC W IHUCHbMEHHBIE IPUEMBI,
NPUMEHCHHE BBIYUCIUTEIILHBIX YCTPONCTB, HAXOJUTh 3HAYCHUS KOPHS HATypalbHOU
CTENEHW, CTENEHH C pPalHOHAIBHBIM IOKa3arejaeM, Jorapudma, HCIONB3YS MPH
HEOOXOJMMOCTH BBIUMCIIUTEIILHBIC YCTPOWCTBA; IMOJB30BAThCS OLEHKOW M TPUKUIKOU
NPY IPAKTHYECKHUX pacyueTax;

* MPOBOJUTH IO H3BECTHBIM (QOpPMYyJIaM M MpaBWjIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPQKEHUH, BKIIOYAIONINX CTEICHH, PaJMKaibl, JOorapuMbl U TPUTOHOMETPHUCCKHUE
byHKIIH,

*  BBIYHCIIATH 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPAXKCHUH, OCYIIECTBIISASI HEOOXOMMBIC
MIOJICTAHOBKH M ITPE0Opa30BaHus;

UCnonvL306amb  NpUOOPemeHnble 3HAHUSL U VYMEHUs 6 NPAKMUYEeCKol OessmelbHOCmU U
NOBCEOHEBHOL HCUZHU OIS



* MPAaKTUYECKHX pacueToB MO Qopmynam, BKIOYas (GOPMYIbI, COAEpKalllue CTETeHH,
panukanpl, Jjorapu@mbl W TpUTOHOMETpUYecKHWe (GYHKIUH, HCIOAb3Ys IpHU
HEO00XOIMMOCTHU CIIPAaBOYHbIE MaTEpUAIIbl U IPOCTENIINE BHIYUCIUTENIBHBIE YCTPOICTBA.

OyHKIUU U TpaduKu

Ymemy:
* ompenensaTh 3HAUeHUE (YHKIMM 10 3HAUCHHIO apryMeHTa IPH Pa3IUYHBIX CIIOCO0ax
3aiaHus QyHKIUH;
*  CTpOWTH IpadMKu U3YUECHHBIX (PYHKIIHUII;
*  ONMCHIBAaTh IO rpaduKy U B MPOCTEHIINX Cilydasx 1o (GopMmylie IOBEJEHUE U CBONCTBA
byHKUIMH, HAXOAUTH 1O TpaduKy GYHKIIMHU HAaHOOIbIINE M HAUMEHbIIINE 3HAYCHNUS |
*  pelaTh ypaBHEHMsI, CACTEMbl YpaBHEHH, HEPAaBEHCTBA, UCIIOJIb3Ysl CBOWCTBA (PYHKLUHI U
uX rpaduyuecKue npeacTaBICHIs;
* pewarh ypaBHEHUS, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIIONB3Ys CBOMCTBA (DYHKIMH U
uX rpauKoB,;
Hcnonvszoeamv npuobpemennvie 3HAHUA U YMEHUS 6 HNPAKMUYECKOU OesmenlbHOCmU U
NOBCEOHEBHOU HCUZHU OISl

* ONUCaHUS C TOMOIIbIO (YHKIUI pPa3IUYHBIX 3aBUCHMOCTEH, MPEACTaBICHUS UX
rpaduyuecku; HHTEpIpETauy rpaduKoB.

Hauyana MmaTeMaTnueckoro aHaimsa

Ymems:

*  BBIYUCIIATH MPOU3BOJIHBIC U IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHIA, UCTIOJIB3YS
CIIPABOYHBIC MATCPUAIIHI;

*  HCCIIZIOBATh B MPOCTCHIIMX ClIydasX (YHKIIMM HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIIME U HANMCHBIITUE 3HAYCHUS (DYHKIUN, CTPOUTH IPaQUKH MHOTOUYICHOB U
MPOCTEHIINX pallMOHANBHBIX (QYHKIIMH C UCIIOJIb30BAaHUEM anlapaTa MaTeMaTHYecKoro
aHaJn3a,;

*  BBIYHCIATH B MPOCTEHIINX CIydasx IUIOMIAAHN ¢ UCMOIB30BaHNEM TIEPBOOOPa3HOI;
Hcnonvzoeams npuobpemennvle 3HAHUSA U YMEHUS 6 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUZHU 0I5

* pelIeHHs MPUKIAIHBIX 33/1a4, B TOM YUCIIEC COIUATBHO-DKOHOMUYCCKUX H (PU3UICCKUX,
Ha HanOOJIbIIINE U HAUMEHBIIINE 3HAUCHUS, HAa HAXOXKJACHUE CKOPOCTH M YCKOPEHHUSI.

YpaBHEHUS U HEPABEHCTBA

Ymemo:

* pewarh palMOHAaJbHbIE, TOKa3aTeIbHbIE U JJorapu(Muyeckre ypaBHEeHNs U HEPABEHCTBA,
pocCTeiIlNe HPPaMOHATIbHBIE U TPUTOHOMETPUYECKHE YPABHEHMSI, UX CUCTEMBI;

*  COCTaBJIATH YPaBHEHHUS U HEPABEHCTBA IO YCIIOBUIO 3a/1a4H;

*  HCIOJIB30BATh JUIsl MPUOIMKEHHOTO PEIIEHUS] YpaBHEHHI U HEPaBeHCTB rpadpuueckuit
METOJI;

* u300pakaTh HAa KOOPIWHATHOM MJIOCKOCTH MHOXECTBA PEIIEHUN MPOCTEHIINX
YPaBHEHHUH U UX CUCTEM,;

*  UCNnonL308amMb NPUOOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esmenbHOCIU U
NOBCEOHEBHOU IHCUZHU OJIAL:

*  IIOCTPOEHMS U UCCIEN0BAHUS IPOCTENIINX MAaTEMAaTHYECKUX MOJIETIEH.

DJIeMEHTBI TEOPUHU BEPOATHOCTEM U MAaTEMATUUECKON CTAaTUCTUKHU
Ymems:
* pemarh MpOCTeIIMe KOMOMHATOPHBIE 3aJauyd METOJAOM Iiepedopa, a Takke C
WCITOJIh30BAHUEM U3BECTHBIX (POPMYIT;



BBIUUCIIATH, B IPOCTEHIIINX CITydasix, BEPOSTHOCTH COOBITHI Ha OCHOBE TOJCUYETa YuCia
HCXO0B.

Hcnonvzosams npuobpemenHvle 3HAHUSA U YMEHUS 6 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUHU OJIA.:

ymemy:

aHaJIn3a pCaJIbHbIX YMCJIOBBIX JAaHHBIX, MPCACTABJICHHBIX B BUAC AUATIPaAMM, Fpa(l)I/IKOB;
JUIA aHaJIn3a I/IH(i)OpMaI_II/II/I CTaTUCTUYCCKOI'0O XapaKTepa.

I'eomeTpus

COOTHOCHTD IUIOCKHE F€OMETPUYECKUE (PUTYphl U TPEXMEPHbIE OOBEKTHI C UX
ONMCAHMSIMHU, YEPTEKAMHU, H300PKECHUAMH; Pa3INUaTh U aHATU3UPOBATH B3aMMHOE
pacrosioxxeHue puryp;

n300pakaTh reoMeTpuiecKre (GUrypsl ¥ Tea, BBIIOIHATH YUEPTEX MO YCIOBHIO 3a/1a4n
pelaTh TeOMETPUYECKUE 3a7a4H, ONUPAsICh HA N3YYECHHBIE CBOMCTBA TNIAHUMETPUUYECKUX
U CTEPEOMETPHUECKUX (PUTYpP U OTHOLICHUH MEXAYy HUMHU, IPUMEHSIS alnreOpandecKuii u
TPUTOHOMETPUYECKUHN aIapar;

IIPOBOJIUTH JJOKA3aTENIbHBIE PACCYKACHUS IIPU PELIEHUH 3a/1a4, I0KA3bIBaTh OCHOBHBIE
TEOpPEMBI Kypca;

BBIYUCIIATH IMHEHHBIE 3JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOHMUTYpaLUsAX, 00bEMBI
U TUIOIIA U TIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX KOMOMHALINI;
IIPUMEHATh KOOPAUHATHO-BEKTOPHBII METOJ [UIsl BBIYMCIEHUS OTHOILIECHUM, PACCTOSHUN
U yTJIOB;

CTPOUTH CEUEHHsI MHOTOTPAaHHUKOB U N300paXkaTh CEUEHUsI TEJ BpalLleHHs.

Hcnonvzosamo l’lpl/l06p€m€HHbl€ SHAHUA U YMEHUA 8 npa;cmwtecxoﬁ oesamebHoCmu U

NOBCEOHEBHOU HCUHU OIS

ucclieIoBaHus (MOJCTUPOBAHMS) HECTOXKHBIX TPAKTUYECKUX CUTYallMi HA OCHOBE
U3y4EHHBIX (HOPMYI U CBOMCTB QUryp;

BBIYUCIICHUSI [UTHH, IJIONIAJIeH 1 00HEMOB peaTbHBIX 0OBEKTOB MPH PEIICHUN
NPaKTUYECKUX 3a/1a4, UCTIONIb3Ys MPU HEOOXOJUMOCTH CIIPAaBOYHUKH U BBIYUCIUTEIbHbIE
YCTpOMCTBA.

Conepxkanue yueOHOro nmpeamera

AnreOpa u Havajia aHaIM3a
Ne HasBanne paznena KonmyecTBo yacoB W3yuaemMbie BOPOCHI
1 | dyskuuu u ux 6 OnemMeHTapHbIe GbyHKIMH. Ob6nactp
rpapuku ompeneyaeHuss W 00JacTh  3HAYEHUH

(GyHKIMU. YertHOCTS, HEYETHOCTb,
nepuoaudHocTh  QyHKIu. IIpomexyTku
BO3pacTaHus, yObIBaHUS, 3HAKOIIOCTOSIHCTBA
u Hynu Qyskuuu. VccnenoBanue QyHKuIui
u IIOCTPOECHHE ux rpauKoB
JJIeMeHTapHbIMU ~ MeTogamMu.  OCHOBHBIE
crnoco0bl TpeoOpa3oBaHus rpaduKoB.

2 | Ilpenen pyHKIMU 1 5 [TonsaTne npezaena GyHKIUH.

HENPEPBIBHOCTh OnHOCTOpOHHME  TPENEIIBI. CaolicTBa

MIPEEIIOB GyHKIUH. [TonsiTne
HenpepbIBHOCTH (PyHKIMH. HempepbIBHOCTS
9JIEMEHTapHBIX (PYHKINH.

3 | ObpartHas GpyHKIUSA 3 ITonsarue o6paTHON QyHKITUH.

4 | IlpousBoaHast 8 [lonsatne  mpomsBogHoW.  I[IpousBogHas
CYMMBI. ITponsBoaHas Pa3HOCTH.
IIponsBoanas npousBenenus. [IpousBogHas




gacTHOTO. [IpoW3BOAHBIE 3IIEMEHTapHBIX
¢bynkuuid. [IponsBoHas ClI0XHOM QYHKIHH.

5 | IIpumenenue 15 MakcumMmyMm W MHHUMYM  (yHKIIUH.
IIPOU3BOJHOMN VYpaBuenue kacatenbHOU. [IpubOmxeHHBIC
BbluMcleHus. Bo3pacranue u yObIBaHUE
GyHKIMU. [IpousBonHbIe BBICILIUX
HOPSIAKOB.  OKcTpeMyM  (QyHKIuUM ¢
€IUHCTBEHHOU KPUTHYECKOU TOYKOMH.

3aauu Ha MAaKCUMYM U MUHUMYM.

6 | IlepBooOpazHas u 8 [onsarue epBOOOPA3HOIA. [Tnomans
HHTETpal KpUBOJIMHEHHOW Tpanenuu. OnpeaeneHHbIi

unTerpan. Popmyna Hprotona-JleitOnuma.
CBolicTBa ONPEIeICHHOr0 HHTErpasa.

7 | PaBHOCMIIBHOCTB 4 PaBHOCUIIBHBIE IPE0Opa30BaHUs ypaBHEHUI.
yYpaBHEHUH U PaBHOCUIIBHBIE npeoOpa3oBaHus
HEPABEHCTB HEPaBEHCTB.

8 | YpaBHeHus- 5 ITonsarue yYpaBHEHHUS-CIIEACTBHUS.
CJIEJICTBUS Bo3BeneHue ypaBHEHMsI B UETHYIO CTEIEHb.

[TorenupoBanue JOrapupMHUECKUX
ypaBHeHu#. [IpeoOpa3zoBanusi, mpuBoasIIne
K YPaBHEHUIO-CIIEJICTBHIO.

9 | PaBHOCMIIBHOCTB 5 OcHoBHble NIOHATH. Pemienue ypaBHeHU ¢
yYpaBHEHUH U IOMOIIBIO CUCTEM. PerieHne HEpaBeHCTB C
HEPABEHCTB CUCTEMAaM HOMOUIbIO CUCTEM.

10 | PaBHOCHIILHOCTD 4 OcCHOBHEBIE MIOHSITH. BosBenenue
ypaBHEHUH Ha YPaBHEHUS B YETHYIO CTEIICHb.

MHOX€ECTBaX

11 | PaBHOCHIIBHOCTH 3 OcHoBHbIE MIOHSTHE. Bo3zsenenune
HEPaBEHCTB Ha HEPaBEHCTB B YETHYIO CTEIIEHb.

MHOKECTBaX

12 | Cucremsl ypaBHEHHIA 5 PaBHOCMIIBHOCTB CHUCTEM. Cucrema-
C HECKOJIbKMMH ciencTeue. Meron 3aMeHbl HEU3BECTHBIX.
HEU3BECTHBIMU

13 | OGoO0maromiee 14 Tpuronomerpuueckre GyHKIUN U UX
[IOBTOPEHUE CBOMCTBA. Beruncienue npon3BoaHbIX

[IpuMeHeHne IPOU3BOJHOM K
uccnenoBanuto ¢pysukiuil. [leppoodbpasnas u
MHTETpall
Onpenenennblii uuterpai. CTeneHu u
KopHU. CTeneHHble PYHKINH.
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHs U
HepaBeHcTBa. [lokazaTenpHas u
aorapugmuyueckas QyHKIIUN U UX CBOWCTBA
YpaBHEHHUsI, HEPABEHCTBA.
CucreMbl ypaBHEHUI U HEPABEHCTB
I'eomerpus
1 | Quaunnp. Konyec. 13 [Tonsarne nunuuapa. [Inomane moBepxHoCcTH

[Tap

umuaapa. [lonstue xonyca. [lnomanp
MMOBEPXHOCTH KOHYCA. Y CEYCHHBIH KOHYC.
Cdepa u map. YpaBHeHUe cepsl.
Bsaumnoe pacnonoxenue chepsl U




riockoctu. KacarenbHas iocKocTh K
chepe.

VYTIBI M OTPE3KH, CBSI3aHHBIE C
OKPY>KHOCTBIO.

Onuic, rurepOosia u napadoa.

2 | O0bemsl Tel 15 O0BeM PSIMOYTOJIBHOTO TIapaJlIeIICITHITe 1A,
OO0BeMBI IPSMOU TTPU3MBI U ITUITHMHAPA.
OObeMbI HAKJIOHHOW TTPU3MBI, TUPAMHU/IBI U
koHyca. O0beM 1mapa u 1miomaab chepsl.
OOBeMBI MapoBOTO CETMEHTA, MIAPOBOTO
CJI0s ¥ IAPOBOT0 CEKTOpA.

3 | Bekropsl B 6 [TonsTHEe BEKTOpa B IPOCTPAHCTBE.
IIPOCTPAHCTBE CiioxeHue ¥ BBIUUTaHUE BEKTOPOB.

YMHOKEHUE BEKTOPa Ha YUCIIO.
KommianapHbie BEKTOPBI.

4 | MeToJ KOOpIMHAT B 11 KoopanHaTel TOYKH M KOOPIMHATHI BEKTOPA.

MIPOCTPAHCTBE CkansipHO€ pOU3BEICHUE BEKTOPOB.
JIBroKeHus.

5 | 3akiIrouyHuTensHOE 6 [TapamienbHOCTh NPAMBIX U IIJIOCKOCTEHN
MOBTOPEHHE  Kypca [lepnieHIUKYISIPHOCTD MPSMBIX U
reoOMEeTpUHU mockocre. [loctpoenue ceuenui

MHOTOI'PAaHHUKOB. MHOTOTpaHHUKHU
Pewrenue 3anau no reme « MHOTOrpaHHUKH
Bexkrops! B mpoctpancTee. Meron
KOOpJMHAT B npocTpanctee. Lununnp,
KoHyc, map. O6bemb Ten. Pemenwe
IJIaHUMETPUUECKHUX 3a1a4. Pemenue
CTEPEOMETPUUECKHUX 3a/1a4
Bpino/iHeHHe NPAKTHYECKON YaCTH POTrPaMMBbI 110 ajireope
Ne | Tembl KOHTPOJIBHBIX PaOOT KomnuectBo [Ipumepnsie Koppexrupoka
4acoB JIaThl YPOKOB
Oynkiuu 1 ux rpapuku. [penen
1 | YR pag pea 1 18.10
byHKIUN

2 | [IpousBognas 1 22.11

3 | [lpuMeHeHre MPOU3BOIHON 1 24.01

4 | IlepBooOpa3Hast U MHTETPA 1 10.02

5 | PaBHOCHIBHOCTD YpaBHEHUI 1 06.04

6 | Urorosas 2 23.05

Boino/iHeHHE NPAKTHYECKOH YACTH MPOTrPAMMBI 10 TeOMEeTPUH
Ne | TeMbl KOHTPOJILHBIX PAOOT Konuuectso [Ipumepnsie KoppekTuposka
4acoB JIaThl YPOKOB

1 | Hunusap, KOHYC, map 1 11.10

2 | OOBEMBI TEN 1 13.12

3 | MeTox KOOpAMHAT B IPOCTPAHCTBE 1 14.03




