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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no matematuke aiia 10 kinacca coctaBieHa B COOTBETCTBUU C
OdenepanbibiM ['ocynapetBeHHbIM cTanaaptoM (Ilpuxaz Munobprayxu P® om
17.05.2012 Ne413 (6 peo. Om 29.06.2017) "O6 ymeepowcoenuu ¢hedepaibHoco
20CY0apCcmeeHHo20  00pa308amesibHo20  cmanoapma  cpedHe20  00we2o
obpazosanusy), TPUMEPHON OCHOG6HOU 00PaA30BATEIHLHON MPOrpaMMBbI CPEIHETO
obmero  oOpazoBaHusi  (00dobpena  pewenuem  ¢hedepanibHo2o  y4eOHO-
Memoouyecko2o 00veOuHeHus no oouemy obpazoganuto (npomoxon om 28 uroHsA
2016 2. Ne 2/16-3). Ha ocHoBe aBTOpCKOM mporpamMmbl:Anrebpa v Hadana
marematuueckoro anamuza. 10 — 11 xmaccel/ aBT.-cocT. .M. 3ybGapena, A.T.
Mopakosuu u 'eomerpus. 10 — 11 knaccesl / coctaButens T.A. BypmucTposa.

yqe6HO-M€TOIII/I‘ICCKHﬁ KOMIIJICKT BKJIHOYACT:

1. Mobnkosuu A.I'. Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAJIM3a.
VYyeOnuk mis 10 kinacca o6mieo0pa3zoBaTeNbHBIX YUpexkaeHuid. M.,
«Muemosunay. 2019

2. Moonkosu4a A.T".. Mumvctuna T.H. Tvabunnckas E.E. Anrebpa u
Hayaja MaTeMaTu4eckoro aHanu3a. 10 kiacca. 3anmadyHuk s
001eo0pa3oBaTeIbHbIX YupexaeHuii. M., «Muemo3usay, 2019

3. Aranacsn JI.C., byryzoB B.®. u ap. I'eomerpus, 10-11: yueOHuK s
o01reoOpa3oBaTenbHBIX yupexaeHui. - M.: IIpocsemenue, 2017

VYueOnwiii peamer "Marematuka" B yueOHoM muianHe MBOY «COIIl Ne 14»
Npe/ICTaBIseT MpeAMeTHYI0 obnacth «MaremaTuka U HHPOpPMATHKay, KOTOpas
BXOJUT B 00S13aTEIBHYIO YaCcTh Y4€OHOTO IJIaHa.

B cootBeTcTBUM ¢ y4ueOHBIM IIAaHOM, KaJeHIAApPHBIM Y4eOHBIM TIpadUKOM U
pacniucanueMm yueOHbIX 3aHaATUd MBOY «COII Ne 14» na 2020-2021 yueOHbIi
roJi Ha W3y4YCHHE MaTeMaTUKH Ha 0a3oBoMm ypoBHe B 10 kmacce oTBomutcs 35
y4eOHBIX Heleb 10 4 yaca B Heeno, utoro 140 4acoB B roj.

N3yuyenue marematuxku B 10 kmacce Ha 0a30BOM YpOBHE HampaBleHO Ha

JTOCTUKEHUE CIENYIOIINX Uelel:

- (dopMHpoOBaHUE TPECTABICHUNA O MaTEeMAaTHKE KaK YHUBEPCAIBLHOM S3bIKE
HAayKHd, CPEACTBE MOJICIMPOBAHUS SIBICHUU M TMPOLIECCOB, 00 HIAEIX U
METOAaX MaTeMaTUKH;

- pa3BUTHE JIOTHYECKOTO MBIIIIEHUS, POCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYJbTYpbl, KPUTUYHOCTH MBIIUJIEHUS Ha YPOBHE,
HEOOX0MMOM Jyisi OOy4YeHHsS B BBICIICH IIIKOJE MO COOTBETCTBYIOIICH
CHEIUATBHOCTH, B OyIyIIe mpopecCuOHAIBHON AESTEIBHOCTH;

- OBJAJCHUE MATEMAaTUYECKUMU 3HAHUSIMU M YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHON JKU3HU, JJISI HU3YYECHHS] WIKOJBHBIX €CTECTBEHHOHAYUHBIX
JUCUUIUIMH Ha 0a30BOM YpOBHE, JJIA MOJYy4YeHUs 00pa3oBaHUs B 00JIacTsIX,



He TpeOyIoUMX yriyOJIeHHOH MaTeMaTU4eCKON NOATOTOBKH;

- BOCIIUTAHHUE CPEACTBAMU MATEMATUKH KYJIbTYpPbl JUYHOCTH: OTHOUIEHHUS K
MaTeMaTUKe KaK 4YacTH OOIIEeYeIOBEYECKON KyJIbTYphl: 3HAKOMCTBO C
ACTOPUEH pa3BUTUA MAaTEMATHUKH, ODBOJIIOLMEH MATEMATUYECKUX HJIEH,
NOHUMAaHUS 3HAYUMOCTH MaTeMaTHKHU ISl 0OIIECTBEHHOTO Mporpecca.

[Iporpamma no3BoJISIET TOOMBATHCS CIEAYIOIIUX PE3yIbTaTOB OCBOCHHUS
o0pa3oBaTeIbHON MPOrpaMMBbl CPETHEr0 00I1IEeTr0 00pa30BaHuUs:

1) 6 nuunocmHoOM HANPABIEeHUU:

e c(hopMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BHTHs HAayKH,; KPHUTHYHOCTH MBIIUICHHUS,
YMEHHE paclo3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BBICKAa3bIBAHMS,
OTJINYATh TUIIOTE3Y OT (haKTa;

® TOTOBHOCTh M CIOCOOHOCTh BECTH JHAJIOT C JAPYTHMH JIFOJABMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHHWs, HAXOJUTh OOIIME MeIu U
COTPYIHUYATH B UX JOCTHKEHUU;

® HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIETO
BO3pacTa, B3POCIbIMH B 00pa3oBaTEIbHOMN, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HCCIIeIOBATENIbCKOM,  MPOEKTHOM W JPyruxX  BHJAX
NEeATEeIIbHOCTH,

® TOTOBHOCTh MW CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIIC
caM0oOOpa30BaHUI0, Ha TPOTSHKEHUHM BCEH JKU3HHM, CO3HATEIBHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCIICITHOMN
npodeccroHaIbHON U 00IECTBEHHOMN AEATeIbHOCTH;

® DOCTETHUYECKOE OTHOIICHHE K MUPY, BKIFOUas 3CTETHKY ObITa, HAYYHOTO
¥ TEXHUYECKOTO TBOPUYECTBA,

® OCO3HAHHBIM BBIOOpP Oyaymeld mpodeccH H  BO3MOXKHOCTEH
peanu3anuu  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K
npodecCHOHaTBbHON ESITETPHOCTH KaK BO3MOXHOCTH Yy4YacTUS B
pelICHUH JTUYHBIX, OOIIECTBEHHBIX, rOoCyJIapCTBEHHBIX,
0O0IIEeHAITMOHAIBHBIX MPOOIIEM.

2) 6 memanpeoMemHoOM HanpasieHuu

® yMEHHE CaMOCTOATEIBbHO OMPENeNsITh IENN  JESITEIbHOCTH U

COCTaBIIATh TUIAHBI JCSTEIBHOCTH, CAMOCTOSITEIHHO OCYIIECTBIISITH,



KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBLHOCTD; UCIOJIb30BATh BCE
BO3MOXXHBIE PECYpChl JJisi JOCTHXKEHMSI TIOCTABIEHHBIX LEJIed U
peanu3anuy MIaHOB JEATEIbHOCTH; BHIOMPATh YCIEIIHbBIE CTPATETUN B
Pa3IMYHBIX CUTYaIUsX;

YMEHHE MPOAYKTHUBHO OOINATbCA M B3aMMOJIEWCTBOBAaTH B IpOILIECCE
COBMECTHOW JI€SITEIbHOCTH, YUUTHIBATh MO3ULUHU JPYTUX yYaCTHUKOB
NEeATENbHOCTH, 3P(HEKTUBHO pa3peliaTb KOHQPIUKTHL;

BJIa/ICHHE HABbIKAMM MO3HABATENbHOM, Y4E€OHO-UCCIEA0BATENbCKON U
OPOEKTHOM  JIeATEbHOCTH, HAaBbIKAMHM  pa3pellieHus npoodisem;
CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IOMCKY METOOB
pelIeHus] MPaKTHYEeCKUX 3a/]ad, NPUMEHEHUIO DPA3JIUYHbIX METOJ0B
NO3HAHUS;

TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATENbHON HWH(GOPMALIMOHHO-
MO3HABATEIBHOM JEATEIbHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX WCTOYHWKAX WHQPOpPMAIMU, KPUTHYECKHA OIEHWBATH W
UHTEPIPETUPOBATh HMHPOPMAILIMIO, TIOJIYYaeMYI0 M3  Pa3IMuHbIX
MCTOYHHKOB;

yMEHHE UCII0JIb30BATh cpencTBa MH(OPMAITMOHHBIX u
KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTMH B  PpEUICHUM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpraHM3allMOHHBIX 3a7ad C COOJIIOJEHUEM
TpeOOBaHMM  SPrOHOMHMKH, TEXHMKM O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHts, MpPaBOBbIX W  OTUYECKMX HOPM, HOpPM
uH(OpMaIMOHHOM 0€301acHOCTH;

BJIJICHUE SI3BIKOBBIMU CPEACTBAMU — YMEHHE SICHO, JJOTMYHOU TOUHO
u3jaraTh CBOIO TOYKY 3pPEHUS, UCIOJIb30BaTh a/I€KBATHHIC SI3bIKOBBIE
CpEICTBa;

BJIaJICHUE HAaBBIKAMU IIO3HABATEJIbHOM pediexkcun Kak OCO3HaHUs
COBEpIIAEMBbIX  JIEUCTBUH U  MBICIUTENbHBIX  IMPOLECCOB, UX
pe3yabTaTOB M OCHOBAHUI, TpaHUI] CBOETO 3HAHUS U HE3HAHHUS, HOBBIX
MO3HABATEIbHBIX 337a4 U CPEJCTB UX JOCTHUKCHHUS.

3) 6 npeomMemHoM HanpasieHuu

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MaTEeMAaTUKE KaK YaCTH MHPOBOM
KyJIbTYpbl U O MECTE€ MAaTEMaTHKA B COBPEMEHHOW UWBWIM3ALUH, O
croco0ax OMHWCAaHWS HA MaTEMaTUYECKOM S3bIKE SIBICHUI PEaTbHOTO
MUpA;
c(hOpMHUPOBAHHOCTH MIPEACTABICHUIA O MATEMATHIECKUX TTOHIATHIX KaK O
BOKHEUIINX MATEMATHUYECKUX MOJIENAX, MO3BOJISIOIIMX OIMKHCHIBATh U
M3y4aTh pa3Hble MPOLECCHI U SBIICHMUS;

IIOHMMAaHHUC BO3MOXXHOCTH AKCHMOMAaTHU4YCCKOI'0 IMOCTPOCHUA

MAaTEMaTHYECKUX TEOPHIL;



BJIQJICHUE METOIAMU JI0KA3aTEIbCTB U AIITOPUTMOB PEIIEHUS; YMEHHUE UX
MPUMEHSATH, MPOBOJIUTH JIOKA3ATENbHBIE PACCYXKICHUS B XOAE PEIICHUA
3a1ay;

BJIQJICHUE CTAHAAPTHBIMU NPUEMAMHU PEIICHUS PAUOHAIBHBIX H
UPPalMOHAIIBHBIX, TMOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKHX
YpaBHEHUN U HEPABEHCTB, UX CUCTEM,;

UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE I
MOMCKAa NyTH PEHIEHUS M WUIIOCTPAMU PEIICHUS YpPaBHEHUU U
HEPABEHCTB,;

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN 00 OCHOBHBIX MOHSITHSX, UACAX U
METOAaX MaTEMaTUYECKOT0 aHaIN3a;

c(OpMHUPOBAHHOCTh TMPEACTABICHUA O TpoLeccax U  SBICHUSX,
UMEIOIINX BEPOATHOCTHBIN Xapakrep, 0 CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pPEAJIbHOM MHpPE, 00 OCHOBHBIX TMOHSATUSX
AJIEMEHTAPHON TEOPHUU BEPOSITHOCTEN;

chOpMUPOBAHHOCTh yMEHUW HAXOJUTh M OIEGHUBATh BEPOSITHOCTHU
HACTYIUICHUSI COOBITUN B MPOCTEHINUX MPAKTUYECKUX CHUTyallUsIX U
OCHOBHBIE€ XapAKTEPUCTUKH CIyYAHBIX BEJIMYNH;

BJIQJICHUE HABBIKAMM  MCIIOJB30BAHUS TOTOBBIX  KOMIIbIOTEPHBIX
pOrpaMM MpHU PEIICHUH 3a]aY;

BJIaJICHUE OCHOBHBIMHU TMOHSTHUAMHU O IIJIOCKUX U MPOCTPAHCTBEHHBIX
F€OMETPUYECKUX dburypax, ux OCHOBHBIX CBOMCTBAX;
c(hOpMHPOBAHHOCTh YMEHHMsI Paclo3HaBaTh Ha YepTEkKax, MOJACIAX U B
pealbHOM MHUpPE TEeOMETpHUYecKue (QUrypol; NMpPUMEHEHHE H3YUYEeHHBIX
CBOMCTB reomerpuueckux ¢uryp W QopMyn g  pelieHus
FEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKaHHUEM;
c(hOpPMHUPOBAHHOCTh TPEICTABICHUN O HEOOXOJUMOCTH JOKA3aTEIbCTB
npu 00OCHOBAaHUU MAaTEMAaTHYECKUX YTBEPKIACHUHN U POJIM aKCHUOMATUKH
B [IPOBEJICHUHU JIETYKTUBHBIX PAacCYKICHUN;

BJIAJICHUE METOJIaMH JOKA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHUE UX
IPUMEHATH, TPOBOAUTH TOKA3aTEIbHBIE PACCYKIEHUS B XOJE€ PEIICHHS
3a/1ad.

Ilnanupyembie pe3yJibTaThl H3ydeHuss MaTtemaTuku B 10 kiiacce

OYHKIUU

Buvinycknuk nayuumcs:

ONepupoBaTh HAa 0A30BOM YPOBHE MOHSTUSIMHU: 3aBUCHUMOCTbH BEJIMYHH,
byHKIMSA, apryMEeHT ¥ 3HadeHue (YyHKIUU, OOJacCTh OMpeneNieHUus W
MHOKECTBO 3Ha4eHUI (QyHKIHH, Tpaduk 3aBUCUMOCTH, Tpaduk (PpyHKINH,
Hynd (YHKIUHM, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHWEe Ha
YUCJIOBOM  MPOMEXYTKE, YyObIBAHME Ha  YHUCJIOBOM  IPOMEXKYTKE,
HauOoJsblllee W HauWMEHblllee 3HaYeHHWe (YHKIUM HAa  YUCIOBOM
MIPOMEXKYTKE, Nepuoandeckasi GQyHKIHs, IEPUOI;



* omepupoBaTh Ha 0a30BOM YpOBHE NOHATUSAMU: TNpsMmas MU oOpaTHas
MPONOPLIMOHATIBHOCTh JMHENHa, KBaJlpaTUYHast byHKUWMA,
TPUTOHOMETPUUYECKHE (PYHKIUY;

® pacno3HaBaTh TIpaQuUKU 3JIEMEHTApHbIX (QYHKUUH: MpsAMOMl M oOpaTHOU
IIPONOPLIMOHAIIBHOCTH, JIMHEMHOW, KBaJApaTUYHOW, TPUIOHOMETPUUYECKUX
dyHKuMi;

® COOTHOCUTH TpaUKH OHJIEMEHTApHbIX (YHKUMI: TpsiMONl U oOpaTHOU
IIPONIOPLIMOHAIIBHOCTH, JIMHEHHOW, KBaIpaTUYHOW, TPUIOHOMETPUUECKUX
GyHKuui ¢ GpopMynamMu, KOTOPbIMA OHU 3aJ1aHBbI;

® HaxoauTh MO rpapuky NpUOTMKEHHO 3HAUYECHHS (PYHKIMU B 3aJaHHBIX
TOUKaXx;

e onpenensaTh Mo rpaduky cBoWcTBa (GYHKUMU (HYJIH, MPOMEXKYTKU
3HAKOMOCTOSIHCTBA,  MPOMEXYTKM  MOHOTOHHOCTH, HauOOJbIIME U
HAaUMEHBIINE 3HAYEHUS U T.11.);

® CTpPOUTHb 3CKHM3 rpaduka (QYHKIUHU, YAOBICTBOPSIOUIEH MPUBEICHHOMY
HaOoOpy ycnoBuil (IPOMEXKYTKH BO3pacTaHus / yOBbIBaHMS, 3HaYCHUE
(GYHKIIMU B 3aJIaHHOM TOYKE, TOUKU IKCTPEMYMOB H T.1I.).

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

e OmpeNeNATh 1Mo rpadukaM CBOKWCTBA PEaIbHBIX MPOIICCCOB U 3aBHCHUMOCTEH
(HauOoMNbpIINE W HAWMEHBIIUE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUS H
yOBIBaHMSI, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA | T.I1.);

® UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPaKTUIECKOU
CUTYaITUH.

Boinycknuk noiyuum 803mMo0iCHOCMb HAYUUMbCA:

e OnepupoBaTh TOHATHUSMHU: 3aBUCUMOCTH BEIMYWH, (DYHKIUS, apryMEHT WU
3HayeHWe (YHKIUH, OOJACTh ONPENCIICHHS W MHOXXECTBO 3HAYCHUMN
dbyHkuM, rpaduK 3aBUCUMOCTH, Tpaduk GyHKOUH, HYIA (YHKIUH,
POMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PACTAHUE HA YHCIOBOM IMPOMEXYTKE,
yObIBaHME Ha YHCIOBOM IPOMEXKYTKE, HAWOONbIIICE M HaWMEHBIIEES
3HaueHrne (QYHKIMHA HA YHUCIOBOM IMPOMEXKYTKE, Meproanyeckas (GpyHKIus,
NIEPHOJI, YeTHAS U HeUeTHas! (YHKIINU;

® ONEpHUpOBATH TMOHATUSAMU: TpsMas W oOpaTHas MPOMOPIMOHAIBHOCTS,
JTVHEHAas, KBaJlpaTHIHAsI, TPUTOHOMETpHIECKUEe (DYHKIIHH;

e omnpenensaTh 3HaAUeHUE (DYHKIIMHU MO 3HAYCHHUIO apryMEHTa MPH Pa3IuIHBIX
criocobax 3amanusi GyHKIUY;

® CTPOUTH rpaUKu N3YUEHHBIX ()YHKIIHIH;

® ONUCHIBATH MO TPaUKy ¥ B MPOCTEHIIINX CITydasx 1Mo GopMyJie MOBECHNE U
cBoiicTBa (yHKIMI, HaXoAuTh TO Tpaduky GYHKIHH HAUOOIBIIUE U
HAaWMEHBIITNE 3HAYCHUS;



CTPOUTh 3CKU3 TIpaduka (YyHKUHUH, YIOBIETBOPAIOIICH MPUBEIECHHOMY
Ha0opy yciaoBui (MPOMEKYTKUA BO3pacTaHusl/yObIBaHUS, 3HaUeHUE (DYHKIIUU
B 33JIaHHOM TOYKE, TOUYKH SKCTPEMYMOB, ACUMITOThI, HYJIH (PYHKIUH U T.1I.);
pelaTth ypaBHEHU, IPOCTEUIINE CUCTEMBI YPABHEHUM, UCIIOJIb3Ys CBOMCTBA
(GyHKUUN U UX rpaduKoB.

B nosceonesnoui srcuznu u npu uzyuenuu opy2ux y4eOHvlx npeomemos:

OINpeNeNATh MO rpaduKaM U UCIIONB30BATh JUIsl PEIIEHUs IPUKIAAHBIX 33724
CBOMCTBa pealibHBIX TIPOIIECCOB M 3aBUCUMOCTEHW (Haubojbplue U
HAaUMEHBIINE 3HAYECHUS, IPOMEKYTKH BO3pACTAHMS U YObIBaHUS (DYHKIIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, aCUMIITOTBI, IEPUOJT U T.I1.);
UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTHYECKOM
CUTYalIlNH;

ONpeeNaTh Mo TpadukaM NPOCTEUIINE XaPAKTEPUCTUKHU MEPUOAHUECKUX
OpoLeccoB B OHMOJOTMH, SKOHOMHUKE, MY3bIKE, paAUOCBI3U U Jp.
(aMIIMTY 1A, IEPUOJT U T.11.)

T'EOMETPUS

Bbmycmmk Haydvumcs:

OTIEpUPOBaTH HA 0A30BOM YPOBHE MOHATHUIMU: TOUKA, MpsiMasi, MIOCKOCTh B
POCTPAHCTBE, MAPAJUICBHOCTh M TEPHEHIUKYJISIPHOCTh TPSAMBIX U
IUIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BHJbBl MHOTOIPAHHHUKOB (MpU3Ma, NHPAMHUIA,
IPSIMOYTOJIBHBIN Mapasuienenumnes, Kyo);

U300pakaTh u3ydaemble (UTYpbl OT PYKH M C MPUMEHEHUEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

7enath (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Buj cBepxy, cOOKy, CHU3Y,

U3BIIEKaTh UH(POPMAIIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax,
NPEJICTABIICHHYIO HA YepTekKaX U PUCYHKAX;

npuMeHsTs  TeopeMy  Iludaropa mpu  BBIUKMCIECHUHM  DJIEMEHTOB
CTepeoMeTpuIecKux Quryp;

HaXOAUTh  O0BEMBI W  ITUIOMAAM  TOBEPXHOCTEHW  MPOCTEHUIIUX
MHOTOTPaHHUKOB C IPUMEHEHUEM (POpMYIT;

B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

COOTHOCHUTH a0CTPAKTHBIE TEOMETPUIECKUE TOHATUS M (DAKTHI C peaibHBIMH
KU3HEHHBIMU 00BbEKTaMU U CUTYAIUSIMU;

UCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYp s
pELICHUs TUMOBBIX 3a]1a4 MPAKTUYECKOr0 COAECPKAHUS;

COOTHOCHTH TUTOMIAN MOBEPXHOCTEH TEN OJMMHAKOBOW (hOPMBI PA3TUIHOTO
pasMmepa;



OLICHMBAaTh (POPMY MPAaBUIBHOIO MHOTOIPAHHMKA MOCJE CIIHIOB, CPE30B U
T.0. (OOpenensiTh KOJIMYECTBO BEpLIMH, pedep M TrpaHedl MOJyYEHHBIX
MHOTOI'PaHHUKOB)

Bbll’lyCKHllK nojiyuum 603MONCHOCHb HAYyHUUMbBCA:

ONEepUPOBATh MOHATUSAMM: TOYKA, MpPsAMasi, IJIOCKOCTb B MPOCTPAHCTBE,
napajiyIeIbHOCTh U NEPIEHIUKYIIPHOCTh MPSIMBIX U IIIOCKOCTEM;
OPUMEHSTh JUIsl PElIeHUs 3aJad TreoMeTpuueckue (akTbl, €ClIu YCIOBHUSA
NpUMEHEHUS 3aJlaHbl B SIBHOU (opMme;

pemarb 3aadd Ha HaXO0KJI€HHE T'€OMETPUYECKUX BEJIMYMH IO 00pasiam
WIH alrOpUTMaMm;

7enath (BBIHOCHBIC) TJIOCKUE YEPTEkKU W3 PUCYHKOB OOBEMHBIX (UTYp, B
TOM 4YHUCJE€ pHUCOBaTh BHUJ  CBEpXy, COOKYy, CTpPOUTb CEUCHHUS
MHOTOI'PaHHUKOB;

U3BJIEKaTh, MHTEPIPETHUPOBATH W NpeoOpa3oBbIBaTh HHGOPMAIUIO O
reOMETPUYECKUX PUrypax, MpeJACTaBICHHYIO Ha YepPTekKaXx;

NPUMEHSITh TeoMeTpuueckre (akTel sl peuieHus 3ajady, B TOM YHCIIE
MPENoIaraiuX HECKOJIBKO I1aroB peleHus;

ONMKCHIBATh B3aUMHOE  PACIOJIOKEHHE TMPSMBIX M  IUIOCKOCTEH B
IPOCTPAHCTBE;

(opMynupoBaTh CBOMCTBA U IPU3HAKU QUTYD;

JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPIKICHUS;

BIAJIETh CTaHJAPTHOM  KJacCU(pUKalueldl MpOCTPAaHCTBEHHBIX (uryp
(MupaMuibl, IPU3MBI, apaJUIeICIUIEbl);

HaXOJIWUTh IUIOLIAAN MOBEPXHOCTEH I'€OMETPUUYECKUX TeJl C INPUMEHEHUEM
dopmyu;

BBIYUCIIATH PACCTOSIHUS U YTJIbI B IPOCTPAHCTBE.

B noeceonesnoii srcuznu u npu usyuenuu opyeux npeomemos:

UCIIOJIb30BaTh CBOWCTBA T€OMETPUYECKUX (UTYp I perieHus 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/1a4d U3 Apyrux o0IacTeil 3HaHun

BEKTOPBI U KOOPAUHATBI B IIPOCTPAHCTBE

Buvinycknuk nayuumcs:

omepupoBaTh Ha 0a30BOM YpOBHE MOHITHEM JE€KapTOBHI KOOPIWHATHI B
IIPOCTPAHCTBE;
HAXOJIUTh KOOPJIMHATHI BEPIIMH Ky0a U MPSAMOYTOJIbHOIO Mapalijiesenumeia

Bbll’lyCKHuK nojiyauum 603MOMNCHOCHb HAYyUUMbBCA:

ONEPUPOBATH MOHATUSAMU AEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;



® HAaXOAUTh pACCTOSIHUE MEXAY JABYMSI TOUYKaMH, CYMMY BEKTOpPOB U
MPOU3BEACHUE BEKTOpPA HA YHUCIO, YroJ MEXKIy BEKTOpaMH, CKaJIsSpHOE
MpPOU3BEACHUE, pacKIaAblBaTh BEKTOpP IO [JBYM HEKOJUIMHEApHBIM
BEKTOpaM;

® 33/1aBaTh IUNIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPUHAT;

® pemiath NpocTeHIlne 3a1a4n BBEIEHUEM BEKTOPHOIo Oa3uca

NCTOPUA MATEMATHUKHA
Buvinycknuk nayuumcs:
® ONUCBHIBATH OTHAECJIBHBIC BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJ€
pPa3BUTHUSA MAaTEMATUKH KaK HAYKU;
® 3HAThb IPUMEPbHl MATEMATHYECKUX OTKPBITUM M UX aBTOPOB B CBI3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;
e [IOHUMMATH POJIb MaTeMaTUKU B pa3BuTuu Poccun
Buvinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:
e [PEACTABIIATh BKJIAJ BBIJAKOLINUXCS MATEMATUKOB B Pa3BUTUE MATEMATUKU U
MHBIX HAYYHBIX 00JIacTel;
® [IOHMMATh POJIb MAaTEMATHUKHU B pa3BuTUU Poccun

METOJbI MATEMATHUKH
Buvinycknuk nayuwumcs:
® [PUMEHSATH  HW3BECTHBIE  METOALl  MPU  PEUHICHHWM  CTaHIAAPTHBIX
MaTeMaTHYECKHUX 3a/ad4;
e 3amMeyaTh M XapaKTEepU30BaTh MATEMaTUUYECKHE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEN IEHCTBUTEIBLHOCTH;
® [IPUBOJUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, B TOM
YHUCJIe XapaKTePU3YIOIIMX KPAacoTy U COBEPIIECHCTBO OKPY’KAIOLIETO MUpa U
MIPOM3BEAECHUIN NCKYCCTBA
Buvinycknuk noayuyum 603M0MCHOCHb HAYUUMbCA:
® HCHOJB30BaTh OCHOBHBIE METO/IbI JIOKa3aTeIbCTBA, MPOBOJUTH
JI0KA3aTEJIbCTBO U BBIMOJIHATH OIPOBEPKEHUE;
® I[IPUMEHSITHh OCHOBHBIE METOAbI PEIICHUS MAaTEMAaTUYECKUX 3a]1a4;
® Ha OCHOBE MaT€MaTHYECKUX 3aKOHOMEPHOCTEUW B MPUPOJIE XaPAKTEPU30BATH
KpacoTy U COBEPUICHCTBO OKPYIKAIOIIEr0 MUPaA U IPOU3BEICHUN UCKYCCTBA;
® I[IPUMEHATh MOPOCTEUIIME NPOTPAMMHBIE CPEACTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IMPU PEIICHUH MAaTEMATHYECKUX 3a]1a4



Coaep:xkanue kypca matematuku 10 Kiacca

Anzebpa u nauana ananusza

YucsoBbie QyHKIUT

Onpenenenue (QyHKIUM, CHOCOOBI €€ 3aJaHusi, CBOMCTBA (DYHKIIUIMA.
O6patHast QyHKIHSI.

Tpuronomerpuyeckue QyHKuuu

YUucnoBass OKpPYy>XKHOCThb. JlJIMHA Ayrd €IMHUYHOW OKPYKHOCTU. HucioBas
OKPY>KHOCTh Ha KOOpPAMHATHOM TuIOCKOCTH. CHHYC U KOCHUHYC. TaHTeHC H
KOTaHTeHC. TpuroHoMeTpudeckue (QYHKIMM YHCIOBOIO apryMeHTa.
Tpuronomerpuyeckue  GyHKIMU  yriaoBoro  aprymeHrta. @DopmMysisl
npuBeacHU. OYHKIUA y = Sinx, e¢ cBoMcTBa U rpaduk. yHKIHA Y = COSX,
ee cpoiictBa u rpaduk. IlepuogndHocTs QyHKIHH y = SinX, y = COSX.
[Toctpoenune rpaduka ¢yHkmud y = w/(x)u y = f(kx)io m3BeCTHOMY
rpaduxky GyHkun y = f(x).@yHKuu y = tgx u y = ctgx, UX CBOWCTBA U
rpaduKH.

TpuronomeTpuyecKue ypaBHeHUs

IlepBpic mpeACTaBICHUS O PEHICHHH TPUTOHOMETPHUUCCKUX YpPaBHEHUM.
Apkkocunyc. Pemenue ypaBHeHus cost= a. ApkcuHyc. Pemenue
ypaBHEHHUs Sinf= a. ApKTaHreHC W apKKOTaHTeHC. PelmieHuwe ypaBHEHH

tgx= a,ctgx = a.llpocreiimme TpUrOHOMETpUYECKHE ypaBHeHUA. J[Ba
METOoJa pelIeHUs TPUTOHOMETPUYECKUX ypaBHEHU:BBEJICHUE HOBOU
nepeMeHHON Hpa3iioKeHUe Ha MHOXHUTETH. OnHopoiHbIE

TPUTOHOMETPUUYECKUE YPABHEHUS.

[IpeoGpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHU CHHYC U KOCHUHYC
CYMMBbl M Pa3HOCTH aprymMeHToB. DopMylbl [IBOWHOrO apryMeHTa.
dopmybl MTOHWKCHHUS CTCIICHU. IIpeoOpa3oBanue CYMM
TPUTOHOMETpUUYECKUX (GYyHKIMKA B mpousBeaeHue. [IpeoOpazoBaHme
IIPOU3BEICHUIN TPUTOHOMETPUUICCKUX (PYHKIIMA B CYMMBI.

IIpousBognas

OnpeneneHre YUCIOBOW TOCIEIOBATEIIBHOCTA M CIIOCOOBI €€ 3aJaHwusl.
CrolicTBa 4HCIOBBIX MoOcieAoBaTeNbHOCTENH. OrmnpeneneHue Imnpeaena
nocyenoBarebHOCTH. CBOKMCTBA CXOAAIIUXCSA

IIOCJIEA0OBATEIILHOCTENW. BpIUKCIIeHMEe NPEenesoB MOoCIeA0BATEIbHOCTEN.
Cymma OGeckoHeYHOU reomeTpuueckor mporpeccuu. [Ipemen dyHkmmm Ha
o6eckoneunoctu. Ilpemen dynkuum B Touke. [Ipupamenue aprymeHTa.
[Ipupamenue ¢yHkuuu. 3agayu, NPUBOJSIINE K MOHATUIO MPOU3BOAHOM.
Onpenenenue MNPOU3BOJHOW. ANTOPUTM  OTHICKAHUS  MPOU3BOJHOM.
Qopmynel  guddepennupoBanus.  [IpaBuna  guddepeHnupoBaHus.
Huddepennmpoanne GpyHkuu y = f(kx+ m). YpaBHeHHE KacaTelbHOU K
rpaduky (QyHKUHH. AJITCOPUTM COCTABIEHUSI ypaBHEHUS KacaTEIbHOM K



rpaduky ¢yHkuuu y = f(x).[IpumMeHeHue npous3BOAHON ISl UCCIIEIOBAHUS
GbyHKIMIT HAa MOHOTOHHOCTH M JKcTpeMymbl. IlocTpoenue rpadukos
dbynkuuii. IlpumeHeHne NPOU3BOAHON MJi OTHICKAHHMS HAUOOJIBIIMX WU
HAVMEHBIINX 3HAYCHUN BEJTUYUH.
Oo6o0maromee NOBTOPEHUE

I'eomeTpus
AKCHOMBI CTEPEOMETPUM U UX CJICJACTBUS
[Ipenmer crepeomerpun. AKCMOMEBI cTepeoMeTpur. Hekotopeie ciaeactBus
U3 aKCUOM.
IMapanjieJbHOCTh NPAMBIX M IVIOCKOCTEH
Ilapannenvnocms  npsambix, npAMOU U NIOCKOCMU
[TapannenbHble TpsiMble B TpocTpaHcTBe. [lapamienbHOCTh
IIPSIMOU U IIJIOCKOCTH.
Bzaumnoe pacnonosicenue npamvix 6 npocmpancmee. Y2on medncoy 08yms
npamoimu  CKpelIMBaIOMECs MpsiMble. YTIbl C COHANpaBlICHHBIMHU
CTOPOHAMHU. YTOJ MEXAY NPAMBIMU. YTOJ MEXKIY JBYMS MPSIMBIMHU.
llapannenvnocmo  nnockocmeti  IlapannenbHble  miIockocTd. [Ipu3Hax
napasieIbHOCTH TockocTe. CBOMCTBA apasieabHbIX TIIIOCKOCTEH.
Terpasap. Ilapanaenenunesn
Terpasap. [lapannenenune.
IlepneHAUKYJIAPHOCTD NMPSIMBIX U IJIOCKOCTEH
llepnenouxynaprnocmo npamou u niockocmu IlepneHANKyIIpHbIE NPSIMbIE B
npoctpaHcTBe. [lapamiensHble npsiMble, TEPIEHAUKYISPHBIE K IUIOCKOCTH.
[Ipr3Hak nepresauKyIJISIPHOCTH MPSAMON U IUIOCKOCTH. Teopema o mpsMoi,
NEPIICHAUKYIISIPHON K INIOCKOCTH.
llepnenouxynap u HaxkionHasa. Yzon medcoy nNpaAMoOU U HIOCKOCMbIO
PaccrosiHne OoT TOYKM 10 IUIOCKOCTH. Teopema O TpeX NEpHEeHAUKYIpax.
Yroa Mexay IpsaMOr U TIJIOCKOCTBIO.
Jleyepannvuii yeon. Ilepnenoukynsapuocmos niockocmeti JIByrpaHHBIA YTOI.
[Ipu3Hak MOEPHEHAUKYISAPHOCTA JBYX INIOCKOCTEH. [IpAMOyTroJIbHBIM
napajuieaenunes.
MHoOrorpaHHuKu
Iouamue mnozcoepannuka. Ilpusma
[TonaTue mHOrorpannuka. Ilpusma. [lmomanbs NOBEpXHOCTH MPU3MBL.
Hupamuoa
[Iupamupa. IlpaBunbHas nwmpamuga YcedeHHas nupamuaa. Ilnmomans
MIOBEPXHOCTH YCEYEHHOU MUPAMU/IBL.
IIpasunvhvie mnocoepannuxku CuMmmeTpus B mpoctpancTe. [lonarue
PaBUIIHOIO MHOTOTPaHHUKA. DJIEMEHThl CHMMETPUN MPABUIIBHBIX
MHOTOTPAHHUKOB.
BekTopbl B IpOCTPaHCTBE
llonsamue eexmopa a npocmpancmee
[TonaTne BeKTOpOB. PaBEHCTBO BEKTOPOB.
Crooicenue u gvluumanue 6eKmopos. Ymuoorcenue 6ekmopa Ha 4ucio
Cioxenue u BeluuTaHuE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.



YMHOXEHUE BEKTOPA Ha YUCJIO.

Komnnanapnwvie sexkmopul

Kommnanapusie Bektopbl. [IpaBuiio mnapamnenenunena. Paznmoxenue
BEKTOPA [0 TPEM HEKOMIUIAHAPHBIM BEKTODAM.

HNTorosoe moBropeHue Kypca reomeTpuu

TemaTu4eckoe MIIAHUPOBAHUE

Tembl pasiena KoauyecTBo
4acoB
IToBTOpeHue Kypca 5-9 kiacca 2
Aure0pa
YucnoBbie PyHKIIUN 7
Tpuronomerpuueckue GyHKIUU 22
TpuroHomeTpuueckue ypaBHEHUS 8
[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUN 12
[TpouzBoHas 28
O6o06maroree MOBTOPEHUE 7
I'eomeTpus
AKCHOMBI CTEPEOMETPUU U UX CJICACTBUS 3
[TapannenbHOCTh NPSIMBIX U TIJIOCKOCTEN 15
[TepneHAUMKYISAPHOCTH NPSIMBIX U TIOCKOCTEMN 17
MHoTrOorpaHHUKH 10
BekTopsl B mpocTpaHCcTBE 7
HTtoroBoe noBTOpeHUE Kypca reOMeTpumn 2
Hmoeo: 140
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