[Tpunoxenue k OOIT COO,
YTBEPKACHHOE MPUKA30M
MOBY «COUI «110 «KynpoBo»
Ne 460 ot 31.08.2021 1

PABOYASA NIPOTPAMMA
1o yueOHOMY MPEAMETY
«MaremaTtuka
10-11 xnaccer

(yriyOseHHbIN ypoBeHb, 594 4.)

2021-2022 yyeOHbIi roj

r. Kynposo Jlenunrpanackoit 0011.



1. HOSACHUTEJIBHASA 3AIIMCKA
1.1. O0mas xapakTepucTHKA NPOrpaMMBbl

[Iporpamma yueOHoro mnpeamera «Martemaruka: aiareOpa M Hadaja aHaiu3a, I'E€OMETPUS»
(yriayOneHHbIN ypoBeHb) npeaHa3Hayena g ydanmxcs 10-11 knaccoB MOBY «COIII «Llentp
obpazoBanus «KynapoBo».

[Iporpamma cocraBiieHa Ha OCHOBe TpeOoBaHui dDenepaqbHOTO TOCYIapCTBEHHOTO

00pa3oBaTebHOTO Cpe/lHero o0Iero oO0pa3oBaHUsI U C YYETOM AaBTOPCKOI y4eOHO#
nporpammbl T.A.BypmucTpoBoii:

e Aunrebpa u Havasa MareMaTHueckoro aHanuza. CoopHuk padbouux nporpamm. 10—11
KJIacChl : yueb. mocobue s 001eodpa3oBaT. opraHu3anuii : 6a3oBbId U yriy0i1. ypoBHU /
[cocT. T. A. BypmuctpoBa]. — 2-e u3., nepepad. — M. : [Ipocsemenne, 2018. — 143 c. —
ISBN 978-5- 09-053869-5.

e ['eomerpus. CoopHHK pabounx nmporpamm. 10—11 kmaccel. ba3zoBerit u yriny6:. ypoBHH:

yueb. mocobue JuIst yuutenei oomeoopazoBat. opranusanuii / coct. T. A. Bypmuctposa. —
M. : IIpocsemenue, 2015. — 143 c. — ISBN 978-5-09-019599-7.

[Iporpamma sABIISIETCS IPEAMETHOM.

[Iporpamma paccuntana Ha 2 roga oOydenus. O0imiee koauuecTBO yacoB 594. Ha peanuzaruio
yueOHOoro mpeaMeTa oTBouTcs 9 yacoB B HeAento B 10 kmaccax u 9 yacos B Henento B 11 kiraccax.

1.2.11eab ¥ 32124 MPOrpaMMbl
Ieab nporpamMmbI:
obecrneueHrne BO3MOKHOCTH UCTIOIh30BAHMUS MAaTEMATHUECKUX 3HAHUIA M YMEHHI B TOBCEAHEBHOMN
YKU3HU F BO3MOKHOCTH YCIIEIITHOTO MPOIOJKEHHUSI 00pa30BaHUs 1O CIICIUATBHOCTSIM, CBI3aHHBIM
C MPUKIIATHBIM HCIIOIH30BAaHNEM MAaTEMATHKH, a TaK )K€ OCBOCHHUE MPEMETA Ha BBICOKOM YPOBHE
JUTSL CEPhE3HOTO M3YUCHHSI MATEMATHKU B By3€ U OOpETCHHE MPAKTUYECKIMX YMEHUW U HABBIKOB
MaTeMaTHUYECKOT0 XapakTepa, HeOOXOUMBIX JJIsl YCIEIIHON TPO(heCCHOHATEHOM NesTEIbHOCTH.
3agaum nporpamMMmbI:

e «IPENOCTaBIATH KAXKIOMY O0OYyYaromeMycsi BO3MOXHOCTb JIOCTHIXKEHHUS  YpOBHS
MaTEeMaTUYeCKNX 3HAHUW, HEOOXOAUMOTO I JaJbHEHIIeH YCIEemHONW JKW3HU B
o0111eCTBEY;

e «obecneunBaTh HEOOXOIUMOE CTPAHE YHCIIO BHITYCKHUKOB, MaTeMAaTHYECKask TIOJITOTOBKA
KOTOPBIX JIOCTATOYHA JUIS TPOJOJKCHHSI 00pa30BaHUs B Pa3IMYHBIX HAMIPABICHUSIX U JUJIS
MPAKTUYECKON JEATEIbHOCTH, BKJIIOYAsl IMPETNOoJaBaHUEe MaTeMaTHUKHU, MAaTeMaTUYECKUE
UCCIIeIoBaHMs, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTUN U JIP.»;

e «B OCHOBHOM OOIIEM M CpeIHeM o0IieM o0pa3oBaHUU HEOOXOAMMO MPETyCMOTPETH
MOJTOTOBKY OOYYaromMXcs B COOTBETCTBHM C MX 3alpocaMH K YPOBHIO MOJTOTOBKU B
chepe MaTeMaTHYECKOro 00pa30BaAHUS.

N3yuenne mpeameTHoi oOmactu "MartemaTuka" Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUS
JOJI’KHO 00€CIIEUHTD:

e copMHpPOBAHHOCTh MPEJCTABICHUM O COLUANbHBIX, KYJIBTYPHBIX U HCTOPUYECKUX
(dakTOpax CTaHOBJIECHUSI MAaTEMATHKU;

e chopMHPOBAHHOCTH OCHOB JIOTMYECKOTO, aJrOPUTMHUYECKOTO M MaTEeMaTHYeCKOIo
MBILUICHHUS;



c(OPMHPOBAHHOCTh YMEHUN MPUMEHSTD MOTyUYCHHBIC 3HAHUA NPU PELUICHUN PA3THYHBIX
3az1ad4;

c(OpMUPOBAHHOCTh MPEICTABIEHUH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKOW KYJIbTYPHI,
YHHUBEPCAJIbHOM SI3bIKE€ HAyKH, MO3BOJISIOLIEM OMHUCHIBATH M HM3Yy4aThb pPEajbHBbIE MPOIECCHl U

SIBJICHHUA.

2. PE3YJIBTATBI OCBOEHHMA YYEBHOI'O ITPEJIMETA (KYPCA)

[Iporpamma yueOHOrOo mpenmera (Kypca) HampaBJeHa Ha JOCTHIKEHHE CIEAYIOIIHUX
00pa30BaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE:

c(OPMHUPOBAHHOCTH IEJIOCTHOTO MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHUKHY;

YMCHHUC SACHO, TOYHO, 'paMOTHO H3JiIaraTb CBOHU MBbICJIIA B yCTHOﬁ U IIMCBMEHHOU pcuu,
MOHUMATh CMBICI IIOCTaBJICHHOU 3aa4yu, BBICTPAHMBATL APrymMCHTAIlUIO, HNPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI;

KPUTHYHOCTH MBIIJICHUA, YMCHUC paciio3HaBaTb JJOTUYCCKHU HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTIINYATH TUIIOTE3Y OT q)aKTa;

IpEeJICTaBICHUE O MaTeMaTHYeCKON HayKe Kak cdepe 4eloBeYecKOW AesITeNbHOCTH, 00
JTanax ee pa3BUTH, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIIM3AIINH;

KpCaTUBHOCTL MbIINUJICHUS, HWHUIUATHBA, HAXOAYUBOCTL, AKTHUBHOCTbL IIpU PCIICHUU
MaTeMaTUYeCKHUX 3a/1a4;

yYMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3ybTaT yueOHOI MaTeMaTH4eCKOM 1eATeIbHOCTH;
CIIOCOOHOCTh K HMOLIMOHAIIBHOMY BOCHPUATHIO MaTeMaTH4eCcKMX OOBEKTOB, 3ajad,
pEUIEHUM, pacCyKICHHI;

METAIIPEJMETHBIE:

IpescTaBiIeHUs 00 UJIeAX U O METO/Iax MaTeMaTHKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKHU U
TCXHUKHU, CPCACTBEC MOJACITIUPOBAHUA SIBJICHUU U MponccCoB;

yYMEHHE BUJETh MaTeMaTHYECKYIO 3a[jauy B KOHTEKCTE MPOOJIEMHON CUTYallud B JPYTUX
JTUCIUILINHAX, B OKPYXKAIOIIeH KU3HU;

YMCHHUEC HAXOJUTH B PA3JIMYHBIX UCTOYHUKAX I/IH(bOpMaL[I/IIO, H€O6XO,Z[I/IMYIO JJI pCILICHU A
MaTeMaTHYECKUX MPo0JieM, MPEICTABIATh €€ B MOHATHON (opMe, TPUHUMATh pEIlIeHHE B
YCJIOBHSIX HETIOJTHOW M U30BITOYHOM, TOYHOW U BEPOSITHOCTHON WH(MOpMAITNK;

YMCHHUEC NOHHUMATh W HUCIIOJb30BATH MATCMATHYCCKUC CPCACTBA HAITISIAHOCTH (rpa(bm(n,
JarpamMMbl, TaOIHIIBI, CXEMBI U AP.) Ul UJUTFOCTPAIUH, HHTEPIIPETAINH, apTyMEHTAIINN;
YMEHHE BBIJIBUTaTh TMIOTE3bI MIPU PEIICHUU YYeOHBIX 33/1a4, MOHUMATh HEOOXOAUMOCTh
UX MPOBEPKH;

YMCHHUEC MNPUMCHATH HWHAYKTUBHBIC W ACAYKTHBHBIC CHOCOGBI paCCYX(HCHHﬁ, BUACTH
Pa3JINYHBIC CTPATCTUU PCUICHUA 3a1a4;

MOHMMAaHHUE CYIIHOCTH QJITOPUTMUYECKUX MpPENNUCaHUN M yMEHHE [eHCTBOBAaTh B
COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM;,

YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€TH, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI JJIs PELICHUs
y4eOHBIX MaTeMaTHYECKUX TIPOOIIeM;

YMCHUC IJIaHUPOBATH U OCYIICCTBJIIATH ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCHICHUC 3a/iaY4
HCCJIEIOBATEIILCKOTO XapaKTepa;

c(hOpMUPOBAHHOCTh y4E€OHOW H OOIIETOJIB30BATEIHCKON KOMIIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUI;



[MPEAMETHBIE:

Paznen 1. BbIMyCKHUK HAYYUTCS
Hemn Jlnisl ycrenmHoro npoIoiiKeHus: 00pa3oBaHUs 1O CIIEHUAIBHOCTSM, CBS3aHHBIM C
OCBOCHUS | IIPUKJIAAHBIM HUCIIOIb30BAHUEM MATEMATUKH
npeaMera
Onemenm | — CBOOOAHO ONEPUPOBATH' TMOHATHAMH: KOHEYHOE MHOKECTBO, 3JIEMEHT
bl meopuu MHO>KECTBa, TIOJAMHOXECTBO, TIepecedyeHrne, OObEIUHEHHE U Pa3HOCTh
MHOdKCeCm MHOXECTB, 4YHMCJIOBBIE MHOXXECTBA Ha KOOPAWMHATHOM IIPSIMOM, OTPE3OK,
6 u MHTEpBaJl, OJYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOYKOM, rpaduueckoe
Mmamemam IIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM INIOCKOCTH;
uuecKkou — 3aJ]aBaTh MHOKECTBA NEPEYUCICHUEM U XapPAKTEPUCTHUYECKUM CBONCTBOM;
/10CUKYU — OIEpUpOBATh IMOHATUAMH: YTBEPXKACHUE, OTPULIAHUE  YTBEPXKICHUS,
VCTHUHHBIC U JIOXKHBIC YTBEP)KIACHUs, IPUUUHA, CIEACTBUE, YACTHBIM Cilydan
o01Iero yTBepKIEHHS, KOHTPIPUMED;
— IPOBEPATH IIPUHAMIEKHOCTD DJIEMEHTA MHOXKECTBY;
— HaxoJWThb TIepecedeHne U OOBEIMHEHHE MHOXKECTB, B TOM 4YHCIE
MPEJCTAaBICHHBIX TpapUuecKd Ha YHCIOBOH MPSMONW M Ha KOOPIWHATHOM
IIJIOCKOCTH;
— TPOBOJAUTH JOKA3aTENbHBIE PACCY)KICHHUS JUIsI OOOCHOBAaHUS HCTHHHOCTH
YTBEPXKICHUMN.
B nosceounesnoii orcusnu u npu usyvyeHuu opysux npeomemos:
— HCIOJNB30BaTh YKCJIOBBIE MHOXKECTBA Ha KOOPAWHATHOM IIpAMOM M Ha
KOOPAMHATHOM IIJIOCKOCTH JUJISl OIIMCAHUS PEAJIBHBIX IPOLECCOB U SIBJICHUM;
— IPOBOJHUTH JOKA3ATENbHBIE PACCYK/ICHUS B CUTyallUsIX [IOBCETHEBHOM XKU3HH,
IIpU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
Yucna u |- CBoOOAHO ONEPUPOBATh MOHATHSIMHU: HATYypabHOE YHUCIO, MHOXKECTBO
6bIpadicen HATypaJIbHBIX YMCE, LEJI0€ YHCI0, MHOXKECTBO LENIbIX YHCeN, OOBIKHOBEHHAs
us Ipo0b, NecATUYHAs JApoOb, CMEIIAHHOE YHCJIO0, palOHaIbHOE YHCIIO,

MHOXECTBO PAllMOHAIBHBIX YUCEN, UPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU
n, JEHUCTBUTEIBHOE  4YHCIO, MHOXECTBO  JECHCTBUTENBbHBIX  YHCET,
F€OMETPUYECKAs] HMHTEPHpPETalnsl HaTypalbHBIX, LENbIX, PALMOHAIBHBIX,
JENCTBUTENBHBIX YHCET;

MOHUMATh U OOBSACHATH PA3HUIy MEXKIY MO3UIMOHHON M HEMO3UIIMOHHOMI
CUCTEMaMHU 3aI1CH YHUCEIT;

NIEPEBOJUTh YHCIAa W3 OAHOM CHCTEMBI 3aIUCH (CUCTEMBI CUMCIEHMS) B
APYTYIO,

JIOKa3bIBaTh M MCIOJIb30BaTh MPU3HAKHU AECIMMOCTH CYMMBbI U IPOU3BEACHUS
TP BBINIOJIHEHUH BBIYMCIICHUH U PELICHUN 33]1a4;

BBIIIOJHATh OKPYIVIEHWE PpAlMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN C
3aJJaHHOM TOYHOCTHIO;

CpaBHMBATh JEHCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMU;

YIOPSIOYUBATh YHUCIIA, 3alMCaHHbIE B BUAEC OOBIKHOBEHHOW W JECCATUYHOM
ApoOu, dwWcia, 3alUCaHHble C  HCIOJB30BAaHMEM  apU(PMeETHUEeCcCKOro
KBaJPAaTHOTO KOPHS, KOPHEH CTENeHU OOIbIIe 2;

! 34ecb U ganee: 3HaTb onpeaenieHne NOHATUA, 3HATb U YMETb 060CcHOBbIBaTb CBOMCTBA (rlpVI3HaKM, €C/In OHU ECTb)
NOHATUA, XapPaKTEPU30BATb CBA3U C APYITMMUN NOHATNAMMUN, NpeacTaBiAa OAHO NOHATUE KaK YaCTb LE/IOCTHOIO
KOMMJIEKCa, UCMO/Ib30BaTb NMOHATUE M €r0 CBOMCTBA npun npoeeaeHnn paCCV)KAEHVIIZ, AOKa3aTe/IbCTB, peleHnn

3agau.




Haxomuth HOJI m HOK pasHpiMuH criocobamMu W HCTOJB30BaTh HMX IPH
penieHuu 3a1ay;

BBITIONTHATh BBIYUCIICHUS U TMpeoOpa3oBaHUS BBIPAKEHUH, COAEpKAMIUX
JNENUCTBUTENbHBIE YHUCIIA, B TOM YHCIIE€ KOPHU HATypalIbHBIX CTEIICHEH;
BBIITOJIHATh CTaHAApTHBIE TOX/IECTBEHHBIE npeoOpazoBaHus
TPUTOHOMETPUYECKHX, JIOTapU(PMHUUECKUX, CTENEHHBIX, HPPALUOHATIBHBIX
BBIPAKCHUM.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHSTH U OOBSACHATH CPABHEHHE PE3YNIbTATOB BHIYMCICHUN NIPU PEIICHUN
NPaKTHYECKHUX 3a7ad, B TOM YHCIIE MPHOIMKEHHBIX BBIYUCICHNUHN, UCIIONb3Ys
pasHbIe CII0COObI CPaBHEHUIA;

3aIHChIBATh, CPABHUBATH, OKPYIJIATH YHCIOBBIE TaHHBIC PEATbHBIX BETMYHH C
UCTIOJIb30BAHUEM PA3HBIX CUCTEM M3MEPEHMUS;

COCTaBJIAAITb MW OLCHHBATHL Pa3HbIMU croco0aMy  YHCIIOBEIE BBIPpAXKCHUSA TIpU

pelIeHrr MPaKTUYECKHX 3ajad U 3ajiad U3 JPYTrux y4eOHbIX MPEIMETOB

Ypasnuenu
A u
Hepagenc
mea

CBoOogHO ~ omepupoBaTh  MOHATHSIMH:  YpaBHEHHE,  HEpPaBEHCTBO,
paBHOCUJIbHBIE YpaBHEHHS] U HEPAaBEHCTBA, YpaBHEHME, SBISAIOLIEECS
CIIEACTBUEM JPYrOro ypaBHEHUS, YPaBHEHHUS, PABHOCWIIbHBIE HA MHOXECTBE,
paBHOCUJIbHBIE ITPEOOPa30BaHUS YPaBHEHUN;

pelarh pa3Hble BUAbl YPaBHEHUN U HEPAaBEHCTB U UX CHCTEM, B TOM 4YHCIIE
HEKOTOpBhIE ypaBHEHHS 3-i u 4-ii cremeHeld, IpoOHO-palMOHANTBHBIE U
UppalMOHAIILHBIE;

OBJIAJIETh ~ OCHOBHBIMHM  THUINIAMH  TIOKA3aTENbHBIX, JIOTApU(PMHUYECKUX,
UppAaLMOHAIIBHBIX, CTEIEHHBIX YPAaBHEHUN M HEPABEHCTB U CTAHJAPTHBIMHU
METOJIaMH MX PEIlIeHUH U MPUMEHSITh UX MIPU PEIICHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnto ypaBHEHUN;

IIPUMEHTh TeopeMy Buera i pelieHus HEKOTOpPbIX YpPaBHEHMH CTENEHU
BBIIIIE BTOPOH;

MOHUMATh CMBICI TEOPEM O pPABHOCHJBHBIX M  HEPaBHOCHUIIbHBIX
peoOpa30BaHUAX YPaBHEHHUH U YMETh UX JI0Ka3bIBaTh;

BJIa/IETh METOJaMHU DPELUEHUS ypaBHEHUI, HEPABEHCTB M MX CUCTEM, YMETb
BBIOMPATh METO/T PEIICHHS] 1 0OOCHOBBIBATH CBOM BHIOOD;

HCII0JIb30BaTh METOJ MHTEPBAJIOB Ul PELICHHs] HEPABEHCTB, B TOM 4YHCIE
ApOoOHO-pallMOHATBHBIX M BKIIOYAIOIIMX B ce0d  HMppaluoHalbHbIC
BBIPAKCHUS;

pemaTh anreOpanveckue ypaBHEHHS W HEPAaBEHCTBA M HX CHCTEMBI C
napamMeTpamu aliredpandeckuM U rpauueckuM MEeTO/1aMHu;

BJIa/IETh Pa3HBIMHU METO/IaMU J0Ka3aTelIbCTBa HEPABEHCTB;

peliaTh ypaBHEHHUS B LENbIX YUCIAX;

n300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3a/laBaéMble YpaBHEHHSIMH,
HEPAaBEHCTBAMHU U UX CHCTEMaMH;

CBOOOJHO HCIIOJIb30BaTh TOXIECTBEHHbIE MpPeoOpa3oBaHUsl MPH PELICHUU
YpPaBHEHUU U CUCTEM YpaBHEHUI

B nosceonesnoii orcusnu u npu usyuyeHuu opyux npeomemos:

COCTaBIISITh W pELIaTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI IPU PELICHUU
3aja4 ApYrux y4eOHBIX MPEIMETOB;

BBITIOJIHSTH OIIEHKY IPaBIONIOI00MS PE3yIbTAaTOB, TOIYYaEeMbIX PH PEIICHUH
Pa3IUYHBIX ypaBHEHH, HEPABEHCTB M MX CHCTEM IIPH PEIICHHUH 33/1a4 APYTHUX
Y4eOHBIX TPEIMETOB,;




— COCTaBJIATh W pelIaTh ypPaBHEHUS M HEPABEHCTBA C IapaMeTpaMu IIpU
pELICHUH 3a]a4 APYruX Y4eOHBIX IPEIMETOB;

— COCTaBJIATb YPAaBHEHUE, HEPABEHCTBO WJIM HX CHUCTEMY, OIMCBHIBAIOLIUE
pealbHyl0 CUTyalUI0 WIM [PUKIAJHYI0 3a1ady, WHTEpPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIBTATHI;

—  HCIOJIB30BaTh IIPOTPaMMHBIE CPEICTBA IPU PELICHUU OTACIBHBIX KIACCOB
YPABHEHUN U HEPABEHCTB

Dynkyuu

Bnaners MOHATHSAMU: 3aBUCHMOCTb BEJIMYHMH, (DYHKLHS, apryMEHT U 3Hau€HUe
¢byHKIMH, 00JaCTh ONpPEAEICHUS U MHOXKECTBO 3HAYCHUN (YHKUUH, rpaduk
3aBUCUMOCTH, Tpaduk  GyHKOUH, HYId  QYHKIUH, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, BO3pacTaHUE Ha YHCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YHICIIOBOM IIPOMEXYTKE, HauOoJIbIllee U HauMEHbIIee 3HaueHne GyHKUUN Ha
YHUCJIOBOM TPOMEXKYTKE, TNepHOANYEecKas (QYHKUUS, IEPHOA, YeTHas M
HeveTHas QYHKUWU; yMETh IPUMEHSTh 3TU MOHATUS IIPU PEIICHUH 3a/a4;

BJIAJICTh MOHATHEM CTETIeHHast QYHKIUS; CTPOUTH ee rpauK U yMETh IPUMEHSTh
CBOMCTBA CTEMEHHON (DYHKIIMH MPU PEIICHUH 3a71aY,

BJIAJICTh MOHATUAMH NOKa3aTenbHas (QYHKIIHS, SKCIIOHEHTA; CTPOUTH UX Tpaduku
U yMETh IPUMEHSTh CBOMCTBA MOKa3aTeIbHON (QYHKIIMH [P PELICHUU 3a]1aY;

BJIAJCTh MOHATHEM Jorapupmuueckas (QyHKIHS; CTPOUTH ee rpaduk H yMeTb
MPUMEHSTHh CBOMCTBA JiorapudMuieckol GyHKINU IpU PEeIIEHUH 3a1a4;

BJIAJCTh MOHATUSAMH TPUTOHOMETpHUUYECKHE (YHKIMH; CTPOUTh UX TpaduKd H
YMETh MPUMEHATh CBOWCTBAa TPUTOHOMETPUYECKUX (DYHKUMN MpU peleHuu
3ajau;

BJIQ/IETh MOHATHEM OOpaTHas (PYHKLMS;, MPUMEHSATh 3TO MOHSATHE MPU pEIIeHUU
3ajay;

MPUMEHSTh NPU PEUIeHUH 3aj]ad CBOWCTBA (PYHKIIHI: YETHOCTh, IEPUOAUYHOCTb,
OrpaHUYEHHOCTH;

MPUMEHSTH MPU PEIICHUHN 3a/1a4 peoOpa3oBanus rpaduKoB GyHKITUN;

BIAJCTh TIOHATHSMHM YHWCJIOBas IIOCJIENOBATENbHOCTh, apU(PMeTHdecKas M
reoMeTpHuyecKas mporpeccus;

NPUMEHATh TpPU PEIICHUH 3aJad CBOICTBA M NPU3HAKH apu(METHYECKOUH H
F€OMETPUYECKON MPOTrPECCUiA.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux y4eOHvlx npeomemos:

— OmpenessaTh Mo rpadukaM U UCIONIb30BaTh I PEUICHUs MPUKIAJIHbIX 3a7a4
CBOMCTBA peabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOoIbIINe U HAUMEHbIINE
3HA4YEHHUs, IPOMEKYTKH BO3pacTaHUs U yOBbIBaHUS (DYHKIIMH, MPOMEXKYTKU
3HAKOMOCTOSIHCTBA, aCUMIITOTHI, TOUKU Neperuda, nepuoa 1 T.11.);

— UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKOH
CUTYAIUH;.

omnpeAensaTh Mo TrpadukaM MPOCTEHIINE XapaKTePUCTUKU MEPHOIUUECKUX
MPOIIECCOB B OMOJIOTUH, S)KOHOMHKE, MY3bIKE, PaIUOCBSA3H H JIp. (aMILTUTY/A,
MIePUOJ U T.11.)

nemenm
bl
mamema
muueckoz
0 ananusa

Bnaners monsTHeM OeCKOHEYHO yOBIBaroIasi TeoOMeTpUyecKas MpOrpeccust u
YMETh MPUMEHSATH €T0 MPH PEIICHUH 3a/1a4;

HNPUMEHATD I PEIICHUS 3a4a4 TEOPHUIO IIPEIEIIOB;

BJIAJECTh TOHATHSAMM OECKOHEYHO OOJbIIME M OCCKOHEUHO MaJble YHCJIOBBIE
IIOCJICOOBATCIIBHOCTU H yMeTB CpaBHI/IBaTI: 66CKOH€‘IHO 60J'IBI_HI/IG n
OECKOHEYHO MaJIble MOCIEI0BATEILHOCTH;

BJIAJICTh MOHATUSAMU: POU3BOAHAS (DYHKIIMM B TOUKE, TPOU3BOIHAS (PYHKIINY;

—  BBIYHUCIIATH MPOU3BOIHBIC HIIEMEHTAPHBIX (PYHKIMIA U UX KOMOMHAIIHIA,

— HCCJICOOBATH q)YHKI_[I/II/I Ha MOHOTOHHOCTH U BKCTpeMyMBI;

—  CTpOMTH rpad)MKu ¥ MPUMEHSTH K PEILICHUIO 33/1a4, B TOM YHUCJIE C TApaMETPOM;




BJIAJIETh TOHATHEM KacaTeslbHas K rpaduKy QyHKIUU U YMETh IPUMEHATh €T0
IIPY PELICHNN 33]1a4;

BJIaJICTh MOHATUSAMU TIepBOOOpa3Has (PyHKIHS, OpeIeTICHHBIM HHTETpa;
npuMeHsATh TeopeMy HproroHa—JleliOHMIIAa M ee CIEACTBUS Ui PELICHHS
3a/1a4.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux y4eOHblx npeomemos:

pelarh NpUKIagHble 3a1a4i U3 OUoNoruM, (GU3NKU, XUMUHU, SKOHOMHUKU U
JOPYTUX MPEIMETOB, CBA3aHHBIE C UCCIEAOBAHUEM XAPAKTEPUCTUK MPOLECCOB;
MHTEPIPETUPOBATH MOJTYUEHHbIE PE3YIbTAThI

Cmamuc | OnepupoBaTb OCHOBHBIMH ONMUCATEIbHBIMM XAPAKTEPUCTUKAMU YHUCIOBOIO
muxka u Habopa, MOHATHEM T'eHepalbHas COBOKYITHOCTb U BHIOOPKOH U3 HEE;
meopus — OINepUpoBaTh MOHATHAMH: YacTOTa M BEPOSTHOCTH COOBITHS, CyMMa H
6epoAmHoO MIPOU3BE/ICHNE BEPOSITHOCTEH, BBIYUCIATH BEPOSITHOCTU COOBITHII Ha OCHOBE
cmell, IIOJICYETA YHUCIIA UCXOOB;
JI02UKa U | — BIaACTh OCHOBHBIMU MOHATHIMHU KOMOMHATOPUKH U YMETh UX MPUMEHSTH IIPU
KomOuna PEIICHUM 3a1a4;
mopuxa — HMETh MpE/CTaBIeHUEe 00 OCHOBaX TEOPUU BEPOSTHOCTEH;
— HMMETb [IPEICTABICHHUE O JUCKPETHBIX U HENPEPBIBHBIX CITY4alHbBIX BEIMUMHAX
U pacIlpeneneHHsIX, O HE3aBUCUMOCTH CIIy4alHbIX BEIMYUH;
— HWMETh IMpEACTaBICHUE O MAaTEMAaTHYECKOM OXHUAAHUU M JUCIEPCUU
CIyYailHBIX BEJIUYMH;
— HMMETb NPEACTABIEHUE O COBMECTHBIX PACIpEAe/ICHUAX CIyYailHbIX BEJINYNH;
— TIOHMMAaTh CYTh 3aKOHA OOJIBUIMX YHCEN U BHIOOPOYHOTO METOJa U3MEPEHHUS
BEPOATHOCTEM;
— UMETh MPEACTABIEHUE O HOPMAIBHOM pACHpENEICHUM U IIpUMepax
HOPMAaJIbHO paclpeAeIeHHBIX CIy4aliHbIX BEJIUYNH;
— HMETb NPEJCTABICHUE O KOPPEJSILIUY CIIYYaHBIX BETUYMH.
B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:
—  BBIYUCJISATH UM OLEHUBATh BEPOSTHOCTU COOBITUN B PEaIbHOM KU3HU;
—  BBIOMPATh METOJIbI MOJXOISAIIETO MPEACTABICHHUS U 00paOOTKHU TaHHBIX
Texcmoe | — Pematrh pa3Hble 3a/1a4H MOBBIIICHHOW TPYIHOCTH;
ble 3a0auu | — aHAJM3UPOBATh YCIOBHE 3a7ayd, BHIOMPATh ONTHUMAJIbHBIA METOJ pPELICHUs
3aJ1a4M, pacCMaTpPUBask Pa3IMUHbIE METOIbI;
— CTPOUTHb MOJENb PELICHUS 3aJa4M, IPOBOJUTH JOKA3aTEIIbHBIE PACCYKIACHUS
IIPYU PELICHUN 3a/1a4U;
— pemaTh 3agaud, Tpedyroue mnepedopa BapHAHTOB, MPOBEPKH YCIOBUH,
BbIOOpA ONTHUMAJIBLHOTO PE3yJIbTaTa;
— AHaJU3MpOBaTh M HMHTEPIPETUPOBATH IOIYYEHHBIE DPEIICHHUS B KOHTEKCTE
YCIIOBUS 33[]aul, BEIOUPATh PEHICHUs], HEe IPOTHUBOPEYAIEe KOHTEKCTY;
— TEpPEeBOAMTH MPH pPElICHUH 3a7a4l WHPOPMALHIO U3 OAHOM (HOpMBI 3anHCH B
ApYryl0, HCIONb3Yysd TPU HEOOXOJUMOCTH CXEMBI, TaONUIbL, Tpaduk,
JUarpaMMmBl.
B nosceonesnoii orcusnu u npu usyyeHuu opysux npeomemos:
— peuarh NPAaKTUYECKUE 334a4UU U 33Ja4u U3 APYTUX NPEAMETOB
TI'eomemp | — BnaneTh reOMETPUYCCKUMH MMOHATUSIMU MIPU PEIICHUH 33724 U MPOBEICHUN
us MaTeMaTHYECKUX PaCCyKICHUI;

CaMOCTOSITENTbHO (HDOPMYITUpPOBATh OMNpEAETCHUS TE€OMETPHUECKUX (uryp,
BBIJIBUTaTh T'MIIOTE3bl O HOBBIX CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUYECKHUX




¢buryp u OOOCHOBBIBaTH WJIM ONpOBEpraTb HX, 0000IaTh WU
KOHKPETU3UPOBaTh pe3yJbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOJIUTH B
HECIIOKHBIX CIyYasx KIaCCUPHUKAIMIO PHUTYp IO pa3TMYHBIM OCHOBaHUSIM;
UCCIIeIOBaTh  YEPTEeXKH, BKIOYass KOMOMHAUIMKU  (QUTYp, U3BJIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBhIBaTh MH(OPMAINIO, TPEACTABICHHYIO Ha
yepTeKax;

peliaTth 3aga4u reoOMETpUUICCKOro COACpKaHHA, B TOM YUCIIC B CUTyalUX,
KOTAa aJropuTtM pelicHud HC CICAYCT SBHO HW3 YCJIOBHUA, BBIINOJIHATH
HEOOXOAMMBIC JUISI PEIICHHWsS 3afadd  JONOJHUTEIbHBIE IOCTPOCHHUS,
UCCIIEIOBAaTh BO3MOXHOCTh NMPUMEHEHHSI TeopeM U (QOopMyls IJsl pelieHHs
3ajau;

yMeThb (POPMYIHPOBATH U JIOKA3bIBATH T€OMETPUUYECKHE YTBEPIKICHHUS,
BJIQACTb MOHATHAMHU CTCPCOMCTPHUU: NPU3MA, MNAPAJUICICIIUIICIA, TTHpaMHa,
TETpadap;

UMETh TMPEJICTABICHUS 00 aKCMOMaX CTEPEOMETPHH M CICICTBHUSIX U3 HUX H
YMETh IPUMEHSTh UX MPH PEIICHUU 3a71ay;

YMCTb CTPOUTH CCUHCHHA MHOTOIPAHHUKOB C HCIIOJB30BAHUCM Pa3JIMYHbIX
METOIOB, B TOM YHCIIE U METO/A CJIEIIOB;

HUMCTH NPCACTABIICHUC O CKPCIIUBAIOINNUXCA NPAMBIX B IPOCTPAHCTBE U YMCTH
HaxoJUThb YIroJl 1 paCCTOAHUC MCKIAY HUMU;

NPUMEHSATh TEOPEMbl O TApPAUICNIFHOCTH TMPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE TIPU PEIICHUH 3a/1a4,

YMETh IPUMEHSTH MapajlieIbHOE TPOSKTUPOBAHUE TSI U300paxeHus Quryp;
YMETb IIPUMEHSATh NEPIEHAUKYJIAPHOCTH MPSMOHN U INIOCKOCTH IIPU PELICHUU
3ajady,

BJIAJIETh TOHATHSIMU OPTOTOHAIBHOE IPOEKTUPOBAHHME, HAKIOHHBIE H HX
MPOEKIIUKM, YMETh MPHUMEHSITh TEOpEMYy O TpeX MEepIeHAUKYIsIpax IMpH
pElIeHUH 3a]1aY;

BJIAJICTh MOHITHSAMHU PACCTOSHUE MEXIy (DUTYpaMH B TPOCTPAHCTBE, OOIIHIA
MEPIEHAUKYIIAP ABYX CKPEIIUBAIOIIUXCSA IPAMBIX U YMETh IPUMEHATh UX IIPU
peIICHUH 3a/1aY;

BJIAJICTh MTOHSITHUEM YTOJI MEKIY MPSMOU M IJIOCKOCTBIO U YMETh PUMEHSTh
€ro MpH PelIeHUN 3a/1a4;

BJIAJETh TOHATUSMH JBYTPaHHBIH yroj, Yroidl MEXIY IUIOCKOCTSIMH,
MEePIIECHANKYIISIPHBIE TTIOCKOCTH U YMETh MMPUMEHSTH UX TPU PEIICHUH 3a/1a4;
BJIAACTh NOHATUSAMU IIPpU3MA, HNAPAJUICIICIIUIICA W TPUMCHIATH CBOMCTBa
napajuieNienumneaa Mpyu perieHuy 3a1ay;

BJIAJICTh MTOHSITHEM MPSMOYTOJIBHBIN MapaUIeIeIHIe]] U IPUMEHSITh €r0 MPH
peIIeHUH 3a/1aY;

BJIQZICTh MNOHATHAMHU TIUpaMud, BUAbI MUpPAMUA, 3JICMCHTLL HpaBHHBHOﬁ
NUPAMUABl U YMETh IPUMEHATH UX IIPU PEIICHUU 3a/1a4;

UMETH MPEJICTABICHHE O TeopeMe Diiiepa, MPaBUIbLHBIX MHOTOTPaHHUKAX;
BJIAJIETh TOHSATHEM IUIOIIAJAN MOBEPXHOCTEH MHOTOTPAHHUKOB W YMETh
IIPUMEHATH €70 IIPU PEIICHUU 3a/1a4;

BIIQJICTh TOHATHSAMH TeJla BpamieHus (MWIMHAP, KOHYC, map u cdepa), ux
CCUCHHSI U YMETh MPUMEHSATh UX TIPU PEIICHUH 3a/1a4;

BJIAACTD MOHATHUAMU KACATCIIbHBIC NPSAMBIC U IJIOCKOCTU U YMCTh MPUMCHSAITH
U3 NP pEICHUHN 3a]1aY;

UMETh TIPEACTaBICHUS O BIMCAaHHBIX M OIHUCAaHHBIX cdepax U yMETh
MPUMEHSTH UX TPH PEIICHUH 33]1a4;




— BJaJeTh NOHATHAMHU O00BEM, 0OBEMbl MHOTOTPAaHHUKOB, TEJl BPAILICHUS H
IPUMEHATH UX MIPU PEIICHUH 3a/1a4;

— HMETh TPEJACTaBICHUE O pa3BepTKe IMHMIMHApPAa U KOHYCa, IUJIOLIau
MOBEPXHOCTH IIMIIMHJIPA U KOHYCA, YMETh IPUMEHSITh UX IIPU PEIICHUH 3a/1a4;

— UMETh NPEACTAaBICHHWE O IUIOMAAN Chepsl U yMETh MPHUMEHATH €ro IpH
peLICHNY 3a/1ay;

— yMeTb peulath 3aJa4u Ha KOMOMHAIIMK MHOTOTPAHHUKOB U TeJl BPAILICHUS;

— HMETh NpeJICTaBlIeHUE O M0J0O0MH B IPOCTPAHCTBE M YMETH peIlIaTh 3a/1a4H Ha
OTHOIIICHHE 00BEMOB H IUIOIIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.

B noseceonesnoll sxcusHu u npu u3yueHuu Opyeux npeomemos:

— COCTaBJATh C  HUCHOJB30BAHHEM  CBOMCTB  TIE€OMETpUYECKHX  (uryp
MaTeMaTH4ecKue MOAETH JJIs PEHICHUs 331a4 MPaKTHYECKOTO XapakTepa u
3ajad M3 CMEXHBIX JUCIMIUIMH, HCCIIEAOBAaTh MOJYYCHHBIE MOJCIH H
MHTEPIIPETHPOBATH PE3YNIbTaT

Bexkmopur | — Bnaneth NOHITUSIMHU BEKTOPBI M UX KOOPAMHATHI;
u — YMETb BBINOJIHATH ONEPALIUH HaJl BEKTOPAMHU;
KOOPOUHA | —  yCrIONB30BaTh CKATAPHOE POM3BENCHHE BEKTOPOB IPH PEIICHHH 337124
mbol 6 | — mpuUMeHSATh YpaBHEHHE IIOCKOCTH, (POPMYJIY PACCTOSIHUS MEXKIY TOYKAMH,
npocmpa ypaBHeHHE cepbl TP pelICHUH 3a/1a4;
Hcemee —  IIPUMEHATH BEKTOPBI X METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPH PEIICHUM 33124
Hcmopusa | — ViMerh mpejicTaBieHHE O BKJIAJC BBIJAIONIMXCS MATEMaTHKOB B pa3BHTHE
Mmamema HayKH;
muKu — IIOHUMATb POJIb MAaTEMATHUKU B pa3BuTUu Poccun
Memoowt | — Vcrnonb30BaTh OCHOBHBIC METO/IbI JOKA3aTEIbCTBA, POBOAUTD T0KA3aTEILCTBO
Mmamema Y BBITIOJTHSATH ONPOBEPIKEHUE;
muKu — TPUMCHATb OCHOBHBIC METObI PCIICHUA MaTeMAaTUYCCKUX 3a4a4;
— Ha OCHOBE MaTeMaTHMYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTepH30BaTh
KpacoTy U COBEPILIEHCTBO OKPYKAIOIIEr0 MUPa U MPOU3BEACHUIN NCKYCCTBA;
— TpPUMEHSTh  MPOCTEHIIME MPOrpaMMHBIE  CpelcTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHbBIE CHCTEMBI ITPU PEIICHNH MaTeMaTHUYECKUX 3a/1a4;
— TIO0Jb30BAThCS MPHUKIATHBIMU TMPOrpaMMaMH U TMpOrpaMMaMH CHUMBOJIBHBIX
BBIUMCIICHUI JUI UCCIIEIOBAaHHSI MATEMATHYECKUX OOBEKTOB
Pasznen I1. BbINyCKHHK MOJIYYUT BO3MOKHOCTh HAYYUThCH
Hean Mna obecneuenus 603MONCHOCMU YCNEUIHO20 NPOOOJINHCEHUS 00pPA308AHUSA NO
OCBOEHHS | CNeYUanbHOCMAM, CEA3AHHBIM C OCYWECMEIeHUEeM HAYYHOU U UCCe008amMeNbCKOl
npeaAMeTa | desmenbHOCmu 8 001acmu MAmemMamuKy U CMENCHbIX HaAYK
Dnemenm | onepupoéamv NOHAMUEM ONPEOeNeHUs, OCHOBHLIMU BUOAMU ONPeOeleHUl,
bl meopuu OCHOBHBIMU BUOAMU MEOPEM,
MHOIHCECH | NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEd,;
6 u | onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMEa,
Mamemam | NPUMeHAMb Memoo MamemMamuideckol UHOYKYUuY Ol NPOBeOeHUs. PACCYHCOCHUL
uuecKou u 0oKazamenbCcme U npu peueHuu 3a0ay.
J102UKU B nosceonesnoii orcusnu u npu usyveHuu opyux npeomemos:

UCNONIBb308AMb MEOPEMUKO-MHONCECTNBEHHBII A3bIK U SI3bIK T0SUKU OJIS ONUCAHUS
PeanbhblX Npoyecco8 U SGNeHUll, NpU peuwleHuu 3a0ay Opyeux YueOHuIX
npeomemos




Yucna u
evlpascen
us

C80000HO ONEpPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUUEeHUU 3a0al,

NOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACULUPEHUS YUCTOBLIX MHOINCECME,

enadems  OCHOBHbIMU  NOHAMUAMU  MEOpPUU  OelUMOCMU  NpU  peuleHuu
CMAaHOapmHuIX 3a0a4

umems 6a306vle NPEOCMABIeHUsL O MHONCECMBE KOMNIEKCHBIX YUCE]L;

€80000HO 8bINOIHAMb MONCOECBEHHbIE NPE0OPA3Z08ANHUL MPULOHOMEMPUUECKUX,
Jlo2apughmuueckux, CmeneHHvIX blpariCeHull;

enadems opmynotl bunoma Heromona,

NpUMeHAMb NPU peuleHuu 3a0ay meopemy o aunetiHom npeocmasnernuu HOJ/;

npuMeHAmy npu pewenuu 3aday Kumaiickyro meopemy 06 ocmamkax,

npumeHamo npu peuwienuu 3aoad Manyro meopemy Pepma;

YMemb 8bINOJHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCEME CUUCTIeHUS,

NPUMEHAMb NPU peuleHuU 3a0a4 MmeopemuKo-4uciossle OYHKYUU: 4Ucio u CyMma
Oenumenel, yHxkyuio Diiepa;

NpUMeHamb Npu peuleHuu 3a0ay yenuvie opoou,

NPUMEHAMb NPU PeuleHuU 3a0a4 MHO20YNIeHbl C OeliCmMEUMENbHbIMU U YeablMU
Ko3ghpuyuenmamu,

8nademsv NOHAMUAMU NPUBOOUMBLUL U HENPUBOOUMDLL MHO2OULEH U NPUMEHAMb UX
npu pewenuy 3a0ay;

npumeHamo npu peutenuu 3a0a4d OcHosHYI0 meopemy anzebpul;

APUMEHAMb NpU  pewleHuu 3a0aiy npocmenuiue QYHKYuU KOMNJIEKCHOU
nepeMeHHOU KaK 2eomempuyieckue npeobpaso8anus

Ypasnuenu
A u
Hepagenc
mea

—  CB0O0OHO onpeodensimsb Mun u eblOUpams Memoo peueHuss NOKA3amebHuIX U
J02APUPMUUECKUX YPABHEHUL U HEePABEHCME, UPPAYUOHAIbHBIX YPABHEHUL U
HepaseHcms, mpueoHOMempu4ecKux ypagHeHull U HepageHCcms, ux CUCmeM;

—  CB0O00HO pewams CUCmeMbl TUHEUHbIX YPABHEHULL,

—  pewamb 0OCHOBHblEe MUNbL YPABHEHULL U HEPABEHCME C NAPAMEMPAMU,

—  npumensmv npu peuteruu 3aday Hepasencmea Kowu — ByHnaxoeckoeo,
bepuynnu;

—  UMemb npedcmasieHue 0 HepageHCmaax Mexicoy CPeOHUMU CIeneHHbIMU

Dyukyuu

enademsv NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuu 3a0ad,
APUMEHAMb Memoobl peuleHusi npocmetiuux ouppepenyuanroHulx ypasHeHuu
nepeo2o U 8Mopo20 NopsoKo8

nemenm
bl
Mmamemam
UYeCKo20
ananusza

—  €60000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHAIU3A
0151 8LIYUCTICHUS NPOU3BOOHBIX (YYHKYUU OOHOU NEePEMEHHO,

—  CB0000HO  NpUMEHAMb  annapam  MamemMamuyecKko20  aHauu3a  Ois
Uccne008anus YyHKyUull u NOCMpPOoeHUst 2pAuKos, 6 Mom YUcie UCCIe008aHUs
Ha BbLINYKIOCb,

—  onepuposamv NOHAMUEM NEPBO0OPA3HON (YHKYUU 01 peuleHUs 3a0ay,

— 081ademb OCHOBHLIMU c8edeHuasMU 00 unmezpane Hotomona—J/letibnuya u eco
npocmeuuux NPUMeHeHUsX,

—  onepuposams 8 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU 8bICULUX NOPAOKOS,

—  yMemb NPUMEHAMb NPU peuleHul 3a0ad COUCMBA HenpepblEHbIX YHKYULL,

—  yMemb NPUMeHAmMb Npu peulenuu 3a0a4 meopemul Betiepwumpacca;

—  yMemb  6bINOJHAMbL NPUOIUICEHHbIE  BLIYUCTEHUS  (MemoObl
VPaBHEeHUl, BbIYUCTIEHUS ONPEOENeHHO20 UHMeSPAaaa);

peutenus




—  yMemb NpUMeHAMb NPUNLOIHCEHUE NPOU3BOOHOL U ONPEOesIeHHO20 UHMe2Pald K
peuteHuro 3a0a4 ecmecmeo3HaHUs;

—  81a0emb NOHAMUAMU 8MOPAs NPOU3BOOHAS, BLINYKIOCHb 2PAdUKa QyHKyuU u
YyMemb uccie0o8amsv QYHKYUIO Ha 8bINYKIOCHb

Cmamuc
muxka u
meopus
6epoAmHO
cmeil,
J02UKa u
KombOuHa
mopuka

uMemsb npeocmasienue 0 YeHMpaibHoU NPedesbHol meopeme;

umems npedcmasienue o 8blOOPOYHOM KOdppuyuenme Kopperayuu u IUHeUHou
peepeccuu;

umMemsv  npeocmasieHue 0  CMAMUCMU4ecKux
CMamucmuyecKkol 2unomesul,
3HAYUMOCMU,

uMemsb npedCmagieHue 0 Cé53U SMIUPUYECKUX U MEOPEeMUYeCcKUx pacnpeoeieHull,

umems npedcmasienue 0 KOOUPOBAHUU, OBOUYHOU 3aNUCU, 0BOUUHOM Oepese;

671a0emb OCHOBHLIMU NOHAMUAMU — meopuu 2epaghos (epagh, eepuiuna, pedpo,
cmeneHb 8epuluHbl, Nymov 8 2paghe) u ymems NPUMEHAMb UX NPU peuleHUuu
3a0avy;

umems npedcmasietue 0 0epesbsax U ymems NPUMeHAMsb NPU peulenu 3a0ad,

611ademsv NOHAMUEM CEA3HOCHb U YMeMb NPUMEHSMb KOMIOHEHMbL C8A3HOCMU
npu pewenuy 3a0ay,

yMemv 0Cywecmeanams nymu no peopam, oo6xoovl pebep u eepuiut epagha,

umemsv npeocmagieHue 006 IUNEPOBOM U 2AMUILIMOHOBOM NYMU, UMEMb
npeocmasierue 0 mpyoHOCmu 3a0ayu HAX0HCOEHUsL 2AMUTLIMOHO8A NYMU;

—  81ademb NOHAMUAMU KOHEYHblEe U CUEmHble MHOMCeCmed U YMemb Ux
NPUMEHAMb NPU PeUeHUU 3a0ay;

—  yMemb NPUMEHAMb MemMo0 MAmMemMamuieckou UHOYKYUul,

—  yMemb npumMeHamov npuryun /fupuxie npu pewenuu 3a0ay

cunomesax u  npoeepke
0 Ccmamucmuxke Kpumepud u ee YpPO6HE

T'eomemp
us

—  Hmems npedcmasnenue 06 akCUOMaAmMuyecKkom memooe;

— 81ademb NOHAMUEM 2eoMempudecKue mecma MmoueK 6 NpoCmpaHcmee u
YMemb NPUMEHAMb UX 05 peuleHus 3a0ay,

—  yMemb NpumeHsmv O pPeuweHus 3a0ay C8OUCMBA NIOCKUX U O08YZCPAHHLIX
Velo8, MpexepanHo2o yeid, meopembvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20
yena;

—  81ademv NOHAMUEM NePNEeHOUKYIAPHOE CedeHUe NPUMbL U YMemb NPUMEHMb
€20 npu peweHuu 3a0ay,
umems npedcmasienue 0 08OUCMBEHHOCIU NPABUTLHBIX MHO202PAHHUKOS,
61a0emsv NOHAMUAMU YEHMPATbHOEe U NAPALIelbHOe NPOEeKMUpPOsanue u
NPUMEHSAMb UX NpU HNOCMPOEHUU CEeYeHUUl MHO20ZPAHHUKOE Memooom
npoeKyuil;

—  uMemb npeocmasierue 0 pa3gepmKe MHO20SPAHHUKA U Kpamuyatiuem nymu Ha
NOBEPXHOCIIU MHO2OCPDAHHUKA,

—  umemv npedcmagieHue 0 KOHU4eCKUX Ce4eHUsX,

—  umMemb npedcmasgierHue o Kacarwuxcsa cepax u KOMouHayuu mein 8pawjeHus
U yMemv npUMeHAMb Ux npu peuleHuu 3a0ay;

—  NpUMeHsAmb Npu peweHuu 3a0ad Gopmynry paccmosHus Oom MOuKU 00
NIOCKOCMU

— 81ademv pA3HbIMU CHOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb
NPUMEHSAMb NPU PeueHUU 3a0ay;

—  NpUMEHAMb NpU peuleHuu 3a0ay U O00KaA3amenbCmee meopem 6eKmOpPHbIll
Memoo U Memoo KOOPOUHAM,

—  umembv npedcmasiieHue 06 aKkcuomax oovema, nNPuMeHsms hopmyivt 00bemos
NPAMOY20IbHO20 NAPALIeNenunedd, npusmbl U NUPamMuobl, mempa’sopa npu
peuteHuu 3a0ad;




—  npuMeHsmb meopemvl 00 OMHOULEHUSAX 00beMO8 NPU peuleHul 3a0ad;

—  npumMeHsmb uHmezpan ONsl BbIYUCIEHUS 00beMO8 U NOBEPXHOCHel Mmell
8pauerUsl, 8bIYUCTIeHUs NIOWAOU ChEepUYecKo20 nosica u obvema waposoco
cnos;

—  uMemb npeocmasieHue O OBUNCEHUSX 6 NPOCMPAHCMEe. NaApaLlelbHOM
nepeHoce,  CuMMempuu  OMHOCUMENbHO  NIOCKOCMU,  YEeHMPAIbHOU
CUMMempuu, NOBOPOmMe OMHOCUMENbHO HPAMOU, GUHMOBOU CUMMempPUl,
YMemb NPUMEHAMb UX NPU peuleHuu 3a0ay,

—  umemv npedcmasgieHue 0 NIowWaou OpMo2OHAILHOU NPOEKYUU,

—  uMemv NpeocmasieHue 0 mpexepaHHoM U MHO2OSPAHHOM Y2ie U NPUMEHAMb
CBOUICMBA NJIOCKUX Y2lI08 MHO202PAHHO20 Y2d NPU peulenu 3a0ad,

—  uMemb npeocmasieHus 0 npeodpazosanuu NOO0OUs, coMomemuu U ymems
NPUMEHAMb UX NPU PeUeHUuU 3a0ay;

—  YyMemb pewams 3a0ayu Ha NIOCKOCMU Memooamu cmepeomempuu,

—  yMemb NPUMeHams Gopmyivl 00beM0o8 NPU peuleHul 3a0a4

Bekmopbt | — naxooums o6vem napannenrenuneda u mempasopa, 3a0AHHbIX KOOPOUHAMAMU
u CBOUX BEPUIUH;

KOOpOUHA | —  3q0aeamb npamyio 6 NPOCMpPaHcmee;

mbl 6 | — HaxoOoums paccmosanue om MouKu 00 NIOCKOCMU 8 CUCeMe KOOPOUHAM,
RpOCMPpan | _  yaxo00ums paccmosiHue Mexcoy CKpPeuusaroWUMUCT NPAMbIMU, 3A0AHHbIMU 6
cmee cucmeme KoopouHam

Memoowbl | npumensmv Mmamemamuieckue 3HAHUA K UCCIe008AHUI0 OKPYHCAIOUWe20 Mupa
Mmamemam (MoOdenuposanue usuuecKux npoyeccos, 3a0a4u IKOHOMUKU)

UKU

3. COAEP)KAHUME YYEBHOI'O IIPEIMETA

Yri1y0/1eHHBIH YpOBeHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Pemenue 3amay ¢ UCMOIB30BAHUEM CBOMCTB YHMCEI U CUCTEM CUUCIICHHS,
JIETMMOCTH, JO0JIE M 4YacTel, MPOIEHTOB, MOAYJEeH yncell. Pemenue 3a1ad ¢ UCMOIb30BaHUEM
CBOWCTB CTeNEHEH U KOpHEH, MHOTOYICHOB, NpeoOpa3oBaHUl MHOTOYICHOB U JpOOHO-
palMOHAIBHBIX BhIpAKEHUH. PellleHne 3a/1a4u ¢ UCMob30BaHUEM TPAalyCHOM Mepbl yriia. Moaynb
YHClia U €T0 CBOWMCTBA. PenieHne 3a1a4 Ha IBUKEHUE U COBMECTHYIO padOTy, CMECH U CIUIaBHI C
MOMOIUIbIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATIBHBIX YpaBHEHHH U uxX cucteM. Pemienue
3a/1a4 C TOMOIIBI0 YHKCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOW MEPEMEHHOMU, C
NPUMEHEHHEM H300pakKeHUsI YHCIIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ MCHOIB30BaHHEM
YUCIOBBIX (YHKIMA M uUX rpadukoB. lcmonb3oBaHME CBOWCTB M TI'padUKOB JUHEWHBIX H

KBaJAPaTUYHBIX (YHKIHUNA, OOpAaTHOW MPONOPIHUOHATHHOCTH U (DYHKIIUH Y =\/;. ['padpuaeckoe

peuieHne ypaBHEHUM M HepaBeHCTB. lcmosnb3oBaHWE oOmepanuii HajJ MHOXECTBAaMU U
BbICKa3bIBaHUAMU. VCIOJIBb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM NMEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, UX 00beIuHEHUH U nepeceueHuil. [IpruMenenue npu pemeHun 3aaad
CBOWCTB apu(PMETHUECKO M TEeOMETPUUYECKOW MPOrpeccCHH, CYMMHPOBAaHUS OECKOHEUHOM
CXOoAsUIeNCca TeOMETPUUECKON TPOTPECCHH.

MHoxecTBa (YUCIOBBIE, T€OMETPHUECKUX (UTryp). XapaKTepUCTUUYECKOE CBOMCTBO,
3JIEMEHT MHOXKECTBA, ITyCTOEe, KOHEYHOEe, 0eCKOHEUHOe MHOXKecTBO. CriocoObI 3aJaHHsI MHOXKECTB
[NonmHOXkecTBO. OTHOLIEHUS MNPHUHAJIEKHOCTH, BKIIOYEHHUs, paBeHcTBa. Omnepanuu Haj
MHOkecTBaMu. Kpyru Ditnepa. Koneunbie n 0eCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOYKECTBA.



VctuHHBIE ¥ JIOKHBIE BBICKA3bIBAHUS, OINEpAIlUU HAJ BBICKA3bIBAHUAMH. Ancedpa
gvickasviganut. CBA3b BBICKAa3bIBAHUM C MHOXeCTBaMU. KBaHTOpBI CyIIECTBOBAHMS U
BCEOOITHOCTH.

3akoHbl JOTUKU. OcCHOBHble no2uyeckue npasuna. PenieHne JOTMYECKUX 3agad C
HCIIOJIb30BAaHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UYECKUX NPABUL.

YMmozakmroueHuss. OOOCHOBaHMSI M JOKA3aTelbCTBO B MaTeMaTuke. Teopembl. Bumbl
MaTEeMAaTHYECKUX yTBEePKICHUU. Buodwi Odoxazamenvcms. Mamemamuueckas UHOYKYUs.
Ymeepowcoenus: obpamnoe oannomy, npomugononodicHoe, 006pamHoe NPOMUBONOIOHCHOMY
Odannomy. IIpu3HaK u CBOMCTBO, HEOOXOIUMBIC U JIOCTATOYHBIE YCIOBHS.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaenenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema Depma. q-uyHvle cucmemvl CHUCTEHUS.
Dyuxyus Jinepa, YUcio u Cymma oeaumenell HamypaibHO20 YUCIA.

Panuannas wmepa yriia, TPUTOHOMETPUYECKAss OKPYKHOCTb. TpPUTOHOMETPUYECKHUE
byHKIMM yucen U yriaoB. QopMyiibl MPUBEACHUS, CIOXKEHUS TPUTOHOMETPUUYECKUX (DYHKUHUH,
dbopMynbl ABOWHOTO H TOJOBHHHOrO aprymeHTta. [IpeoOpa3oBaHme CyMMBI, Pa3HOCTH B
MPOU3BEICHUE TPUTOHOMETPUIECKUX (QYHKIIUN, U HA0OOPOT.

Hynmu QyHKIMM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. Hambonblnee wu
HauMeHblIee 3HaueHue GyHkuuu. [lepuoanueckne QyHKIMM 1 HAUMEHBIINHN Mepro. YeTHble U

HeueTHble QyHKUUU. DYyHKYuu «OpooHas yacms yuciay ) = {X} U «yenas 4acmo yucia» y =[X]

TpuronomeTpuueckre (QYHKIMH YHCIOBOTO apryMeHTa y =cosx, y =sinx, y=tgx,
vy =ctg x . CBoiicTBa U rpauKi TPUTOHOMETPUUYECKUX (PYHKINH.

OOpatrHble TPUTOHOMETPHUECKUE (PYHKLINH, UX TJIaBHBIC 3HAUEHUS, CBOMCTBA U IPaUKH.
Tpuronomerpuueckue ypaBHeHus. OIHOPOIHBIE TPUTOHOMETpUYECKHE ypaBHEHUs. PemieHue
IPOCTEHIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. lIpocreiiiine cucTeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUU.

Crenenp C JEHCTBUTENBHBIM IIOKa3aTeleM, CBoWcTBa cremeHd. Ilpocteiimne
NoKa3aTelbHbIe YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee CBOWCTBA U rpaduk.
Yucno € u pynkuus y=e".

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBIA W  HATypaJbHBIA  JOTapuQM.
[IpeoOpazoBanue norapuMuIecKuX BeipaxeHni. Jlorapudmudeckue ypaBHEHNS M HEPaBEHCTBA.
Jlorapugmuueckasi pyHKIIUS U €€ CBOHCTBA U rpaduk.

Crenennas GyHKIHS U €€ CBOMCTBA U rpaduk. UpparmonanbHble ypaBHCHHUS.

IlepBuuHblE MNpEACTAaBIECHUS O MHOXECTBE KOMIUIEKCHBIX u4Hcenl. /[leucmeus c
Komniekcuvimu uucnamu. Komnnexcno conpsidcennvie uucna. Modynv u apeymenm uducia.
Tpuconomempuyeckas popma komniekcnoeo uucaa. Pewenue ypasHenutl 8 KOMRIEKCHbBIX YUCAAX.

Meron wHTEpBaJOB IS pemieHusi HepaBeHCTB. [IpeoOpasoBanus rpadukoB (QyHKITHIL:
C/IBUT, YMHOXCHHE Ha YHUCIIO, OTpak€HHE OTHOCHTEIHHO KOOPAMHATHBIX oceil. ['paduyeckue
METO/BI PELICHUs] YPAaBHEHUUM U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEP KALLIUX
MEPEMEHHYIO TI0]1 3HaKOM MOJTYJIS.

CucTeMbl TOKa3aTeNbHBIX, JIOTApU(PMUIECKUX U UPPALUOHATIBHBIX YpaBHEHHH. CHCTEMBI
MOKa3aTeNbHbBIX, JOTapU(PMHUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3aumnuo obpartubie pyHkimu. I'padukn B3auMHO 00paTHBIX (YHKIUIA.

VYpaBHEHUSI, CUCTEMBI YPABHEHHI C TApaMETPOM.

@Dopmyna bunoma Holomona. Pewenue ypasnenuii cmenenu eviuie 2 cCneyuanbHulX UO0S.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumvie muocouneHvl. OCHOBHAsA
meopema  aneebpvi. Cummempuueckue MHO20YNeHbl. Llenouucnennvie u  yero3HauHble
MHO20Y]IeHbl.

Huogpanmoswi ypasuenus. [{enuvie opoou. Teopema Depma o cymme k6aopamos.

Cymmol u psovl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUNCEHUU OEUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.



MHmnoowcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonarue npenena ¢yHkuuu B Touke. [lomamue npedena Gyuxyuu 6 6eCKOHeuHOCmU.
Acumnmomol epagpuxa @ynxyuu. CpasHeHnue 0OeCKOHEUHO MAblX U OECKOHEYHO OONbUIUX.
HenpepwiBHOCTS (hyHKIIMU. Ceoticmsa Henpepwinvix ¢hynxyuil. Teopema Betiepuwmpacca.

Huddepennmpyemocts ¢yakuuu. IlponsBomnas ¢dyakuum B Touke. KacarenmpHas K
rpadpuky QyHkuuu. I'eomerpudeckuid U (u3nyeckwii CMbICT TPOU3BOIHOU. [Ipumenenue
npouseoonou 6 usuxe. [IponsBoaubie aneMeHTapHbIX GyHknuil. [IpaBuna quddepenunpoBanus.

Bropas npousBoHast, ee reoOMeTpUIECKUN U (PU3MUECKUI CMBICI.

Touku skcTpeMyma (MakcuMyma U MUHHUMYMa). MccreioBanne sieMeHTapHbIX (PyHKITUH
Ha TOYKM SKCTpPEMyMa, HauOousblliee M HaMMEHBIIEEe 3HAYCHHE C IIOMOIIbIO IMPOU3BOAHOI.
Ilocmpoenue epaguxos ynxyuil ¢ nomowpio npouzeoousix. llpumenenue npousso0Hol npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos QYHKYul HeCKOIbKUX NePEeMEHHDIX.

[TepBooOpasnas. Heonpenenennsiit uarerpai. [leppooOpa3Hbie 2IeMEHTapHBIX (PYHKITUH.
[Tnomans kpuBoaMHENHHOM Tpaneunu. @opmyna Herotona-JleiibHuna. OnpeneneHHbI HHTErpal.
Buviuucnenue niowaoeti niockux gucyp u o6vemos men spaujenus ¢ NHOMOWbIo uHmezpada..

Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUN U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemenne 3amay ¢ CMONIb30BaHUEM CBOMCTB (DUTYp Ha TUIOCKOCTH. Perenune
3a/1a4 Ha JOKa3aTeJIbCTBO U IOCTPOEHUE KOHTPIIPUMEPOB. I[puMeHeHre NpocTeNINX JIOTHYECKUX
npaBui. PemieHwe 3agad ¢ UCHONB30BAHMEM TEOPEM O TPEYrOJbHHUKAX, COOTHOLIEHUW B
MPSIMOYTOJIBHBIX TPEYTOIBHUKAX, (DaKTOB, CB3aHHBIX C YETHIPEXYroJIbHUKaMU. Perenne 3amad ¢
UCIIOJIb30BaHNEM (DaKTOB, CBA3aHHBIX C OKPYXKHOCTAMHU. PemieHue 3agady Ha H3MepeHUs Ha
IUIOCKOCTH, BBIYMCIIEHUS JUIMH U IUIoIIaiel. Pewenue 3a0au ¢ nomouybto 6eKmopo8 u KOOpouHam.

Harnsannas crepeomerpus. [Ipusma, napamienenunes, nMpaMuaa, TeTpadip.

OCHOBHBIE ITOHATHS TEOMETPUN B IPOCTPAHCTBE. AKCOMBI CTEPEOMETPHUU U CIEACTBUS U3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsn mempasopa. TlocTpoeHue ce4eHU MHOTOTPAHHUKOB METOJIOM
cinenoB. lleHtpanbHoe mnpoekTupoBanue. I[locTpoeHne cedeHM MHOTOTPAHHUKOB METOAOM
IIPOCKIUN.

CkpenuBaronyecst IpsiMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. Memoowvl HaxodcoeHus
PACCMOSAHUL MENHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

TeopeMbl 0 mapauIeNbHOCTH TPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llapamnenbHoe
IPOCKTHPOBAaHUE U n300paskeHue puryp. I eomempuueckue mecma modex 8 npOCMpAaHcmee.

[lepieHAMKYAAPHOCTh MNPAMOM M IUIOCKOCTH. OpTOroHaJIbHOE MPOCKTUPOBAHUE.
Haxnonssle u npoeknuu. Teopema o Tpex NeprneHIuKyspax.

Buoet  mempasopos.  Opmoyenmpuueckuti  mempa’op, KAPKACHLIL — mempasop,
pasHozpannblil mempal’op. lIpsamoyzonvusiti mempas’op. Meouansl u 6umeouansvt mempasopa.

Ilocmpaueanue mempasopa 0o napaineienuneod.

Paccrostanst mexny ¢urypamu B mpoctpancTtBe. OOmmMiA  MEepHEeHAUKYISP IBYX
CKPELIMBAOIINXCS MPAMBIX.

VYrael B mpoctpaHcTBe. IlepneHauKynspHble IUIOCKOCTH. [l1owjadb opmoz2oHanbHOu
npoekyuu. Ilepnenouxynsaproe ceuerue npuzmol. Tpexepanuviil u MHocoepanuulil yeor. Ceoticmea
HIOCKUX Y2l08 MHO202panHo20 yena. Ceoucmea niocKux u 08yepaHHblX Y208 mpexepanHozo y2id.
Teopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Y2id.

Bunel MHOrorpaHHukoB. Pazeéepmku  mHoz2ocpannuka. Kpamuatiwue nymu mua
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHble MHOTOTPAaHHUKHU. /J[8OUCMEEHHOCMb NPABUTLHBIX
MHO202PDAHHUKOS.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajulelenumnena. IIpssMOyToNbHBIM
napajuienenunes. HakaoHHble MPU3MBL.



[Mupamupga. Bunbl nupamug. OneMeHTh NpaBWIbHOW mnupaMunbl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHsIMHU, UX OCHOBHBIE CBOIMCTBA.

[lmomaau moBepXHOCTEW MHOTOIPaHHUKOB.

Tena BpamieHus:: UWIMHIP, KOHYC, map U cepa. CeueHus: UUIUHAPA, KOHYCa U IIapa.
[ITapoBoii cerMeHT, MapoBO CIIOM, IAPOBOM CEKTOP (KOHYC).

VYcedeHHast nupaMua U yCEUEHHbBINH KOHYC.

Onemenmoi cpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsimple M TUIOCKOCTH. Brimcanuwle n onucanusle chepsl. Kacarowuecs
cghepovl. Kombunayuu men 8pawjeHus.

Bexkrtopsl u koopauHaTel. CyMMa BEKTOPOB, YMHOXKEHHUE BEKTOpA HA YKCIIO. YTOJI MEXITY
BekTopamu. CKaJIIpHOE MTPOU3BEICHHUE.

VYpaBuenue miockoctr. DopMyna pacCTOSHHS MEXKIYy TOYKaMU. YpaBHEHHE C]epsl.
Dopmyna paccmosHus om mouku 0o niockocmu. Cnocobwi 3a0anusi NPAMOU YPaGHEeHUAMU.

Pewenue 3a0au u ookaszamenbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MeEmMOOOM
KOOpOuHam. Jnemenmol 2eoMempuu Macc.

[Tonsitue o6bemMa. OObeMbI MHOTOTPAaHHUKOB. OOBEMBI TEII BpallleHUs. AKCUOMBL 0ObeMA.
Bbv1600 ¢hopmyn 06vemo6 npamoy2oabHo20 napanienenuned, npusmsl U UPAmMuovl. Popmynst 0
Haxoxcoenusi oovema mempasopa. Teopemvt 06 OMHOWEHUAX 0OBLEMOB.

Ilpunoosicenus unmecpana K 6bIYUCIEHUIO 00bEMOS8 U NOGEPXHOCMEU Mel 6PaAUeHUs.
IInowaowv cghepuueckozo nosca. Obvem wapogozo cnos. llpumenenue ob6vemos npu peuwieHuu
3a0au.

[Tnomans chepsl.

Paszeepmia yurunopa u konyca. Ilnomanp MoBEpXHOCTH HMJIMHIPA U KOHYCA.

KoM0OuHanmu MHOrorpaHHUKOB U TeJl BpallEHUSI.

[Tonobue B mpoctpancTBe. OTHOMIEHUE 00BEMOB | TUIOIIA/IeH TTOBEPXHOCTEH MOTI0OHBIX
duryp.

suoicenus 6 npocmparncmee: napanienbHbill NePeHOC, CUMMEMPUSL OMHOCUMETLHO NIOCKOCHIU,
YEHMPAIbHASL CUMMEMPUSL, ROBOPOM OMHOCUMENILHO NPSAMOII.

Ilpeobpazosanue nooodus, ecomomemusi. Pewenue 3adau Ha niOCKOCMU C
UCNONIL30BAHUEM CIEPEOMEMPUYECKUX MEMOOO08.

BeposiTHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHUS IPadoOB 1 KOMOMHATOPHUKA

[ToBTopenue. Mcronp3oBaHue TaONUI U TUATpaMM JIJIsl IPECTaBICHUS TaHHBIX. Pemenue
3aJa4y Ha NPUMEHEHHE OIHCATENbHBIX XapaKTePUCTHUK YHCIOBBIX HAaOOpPOB: CpPEIHUX,
HauOOJIBIIET0 U HAWMEHBILEr0 3HAYEHUS, pa3Maxa, IUCIEPCHH U CTaHJAPTHOTO OTKIJIOHEHHUS.
Breruncienre 9acToT M BEpPOSTHOCTEH COOBITHH. BhIunciaeHuME BEPOSTHOCTEH B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU HCX0aMH. Vcronb30BaHe KOMOMHATOPUKH. Beruucnenue
BEPOSITHOCTEH HE3aBUCUMBIX COOBITHH. Mcmonbp3oBanue (GopMyIbl CIOKEHHS BEpPOSTHOCTEH,
nuarpamm Jitniepa, 1epeBa BeposTHOCTeH, hopmyibl bepHymm.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu eposimHocmei.

YcnoBHas BepoATHOCTh. IIpaBuno ymHOXeHus BepositHocTed. dopmyna mOJHON
BeposaTHoCcTH. Dopmyrna baiteca.

JIMCKpeTHbIE clydaliHble BEIWYMHBI U pacrpenencHuss. COBMECTHBIE pacCIpeleICHMUS.
Pacnipenenenrie cyMMbl M IPOU3BENCHNS HE3aBUCUMBIX CIIYYalHBIX BEIMYMH. MaTeMaTuyeckoe
OKHMJaHUE U JUCTIEPCUs CydailHON BEIMYMHBL. MaTeMaTUueCKOe OKUIaHUE U AUCTIEPCUS CYyMMBbI
CIIyYalHBIX BEJIUYMH.

TEKYIIUN KOHTPOJIb 3HaHHMi 0CYIECTBISETCS B CISAYIOMHIX QOpMax:
- YCTHBIN Ompoc,

- UHIMBU/yaJbHbIE JOMAITHHUE 3a/1aHNUs,

- IPOBEPOYHBIE U CAMOCTOSTENbHbBIE Pa0OTHI,



- MaTeMaTH4YECKHE JUKTAHTHI,
- OHJIAaHiH-TECTHI,
- TeMaTU4YECKUE KOHTPOIIbHBIE PAOOTHI.

10 kaacc

11 kiaace

13

(BxomHas+11 TemaTnyeckux+1urorosas)

(BxomHas+11 Tematnyeckux+1luroropas)

13

Htoro 26 KOHTPOIBHBIX pabOT

IMPOMEXYTOUYHAS ATTECTAIUSA 3a kypce 10/11 kaacca ocymecTBisieTcst B hopme

KOHTPOJIbHOHM paboTsl (popmat EI'D)

HUTOT'OBASA ATTECTALMSI 3a xypc cpeanero o01iero o0pa3oBaHus OCYIIECTBISIECTCS B

dbopme KOHTpoIBHOM paboTsl (popmart EI'D)

4. TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBanue Y4eOHbIi MaTepuaJ 10 11 KonunyectBo
pas3jena/TeMbl KJIace | KJacc 4acoB
Anrebpa JleficTBUTENbHBIE YNCIIa 24
Crenennast QyHKIHS 18
[Toka3zaTtenbHast QyHKIHS 16 174
Jlorapudmudaeckast HyHKIHS 26
Tpuronomerpudeckue GopMyIbl 30
TpuronomeTpudyeckre ypaBHEHUS U 30
HEPABEHCTBA
Tpuronomerpuueckue GyHKIUU 30
Anrebpa u [IpousBogHas U €€ reoOMEeTPUIECKHI 25
Hayajia aHajiu3a | CMBICTT 68
[Ipumenenue MIPOU3BOHOMN K 23
UCCIICIOBAaHMIO (DYHKITHI
[TepBooOpasHast 1 HHTETpaI 20
DeMEHThI KombunaTtopuka 18
Teopust DJIEMEHTHI TEOPHS BEPOSTHOCTEI 18 47
BeposiTHOCTEH. | CratucTrka 11
Crarucruka
Kommniekcubie | KommiekcHble uncia 6 6
yucna
VYpaBuenuss 1 | CiocoObl pemieHus] ypaBHEHHH C 4 4
HEpaBEHCTBA C | AByMs IepeMeHHbIMU. [ paduueckuit
IBYMS CHoco0 pEIIeHUsT HEPaBEHCTB C
MEPEMEHHBIMHU | IBYMsI IEPEMEHHBIMU
[ToBTOpEHME 20 33 53
Kypca anreopbl
['eomeTpus BBenenne. AKCHOMBI CTEPEOMETPUH. 5 176
[TapamiensHOCTD IIPSIMBIX u 32
IIJIOCKOCTEN
[lepnieHAUKYISAPHOCTL IPSAMBIX U 27
MIJIOCKOCTEN




MHOrorpaHHUKH 23

HexoTopsie CBEIICHUS u3 13
TUTAHUMETPHUH
Humuaap. Konye. lap. 26
OO0beMsbI Ten 25
BexTopsl B mpocTpaHCTBE. 9
Metoa KoOpaAMHAT B MPOCTPAHCTBE. 16
JIBr>xkeHue
[ToBTOpEHME KypCca TeOMETPUU 27 39 66
Pacnpenesienue 4acoB nmo pasaejam npeaMera
Ne Tema KosmnuectBo
4acoB
10 kaacce
1. JlelicTBUTENBHBIC YNCIIA 24
2. BBenenne. AKCMOMBI CTEPEOMETPUH. 5
3. [TapajuienbHOCTB IPSIMBIX 14
4. ITapanienbHOCTh MIIOCKOCTEN 18
5. CrenerHHast GyHKIIHS 18
6. IlepnieH IUKYISPHOCTD NPSIMBIX U IUNIOCKOCTEN 27
7. ITokazaTenpHast QyHKIHS 16
8. MHoOrorpaHHuKu 23
9. Jlorapudmuaeckas hyHKIHs 26
10. Tpuronomerpudeckue GOpMyJIbI 30
11. TpuronomeTpuuecKke ypaBHEHHsI U HEPABEHCTBA 30
12. HexkoTopbie cBeeHUs U3 TNTAaHUMETPUU 13
13. 53 (11 B
Hayaje roja
142 BKOHIIE
HroroBoe moBTOpeHME roJia)
11 kaacc
14. Tpuronomerpudeckue GyHKIIUNA 30
15. [{unuHap, KOHYC, Wap 26
16. ITpon3BoiHas U €€ reOMETPUUECKHI CMBICIT 25
17. O6beMbI TE 25
18. ITpruMeHeHre TPOM3BOIHON K UCCIIEIOBAaHMIO (DYHKITHIA 23
19. [TepBooOpasHas 1 HHTETpa 20
20. BekTops! B IpOCTpaHCTBE 9
21. MeTto1 KOOpJMHAT B TPOCTPAHCTBE 16
22. KomOunaropuka 18
23. DJEMEHTHI TEOPHsI BEPOSITHOCTEN. 18
24. Crarucruka 11
25. KommiekcHbie uncna 6
26. Croco0Obl pernieHusl ypaBHEHUM € ABYMS TIEpEeMEHHBIMH. | 4

I'paduueckuii cnoco0 peuieHuss HEPaBEHCTB C JABYMS

NEPEMEHHBIMU
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217. HroroBoe moBTOpeHME 66 (7 B
Hayanue rojaa
1 59 B KoHIIE
roja)

5. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE
5.1.Y4eOHUKHU U y4eOHO-MeToAHuYeCKe Mocoouns

1. Marematuka: anreOpa W Hayajla MaTeMaTHYECKOTO aHamu3a, reoMeTpus. Anredpa u
Hayayia MaTtematudeckoro ananmmsa. 10-11 kmaceel: yueb. mns  oOmieoOpasosar.
opranuzaruii: 6a3oBeiii U yrayon. yposau / [IIILA. Amumos, FO. M. Konsrun, M.B.
TkaueBa u ap.]. — 3-e uza. — M.: [Ipocsemenue, 2019.

2. Marematuka: anreOpa W Havdana aHanusa, reometpus. ['eometpus.10-11 k. :yueb.mms
oOmeoOpa3oBar.opranu3anuii  :6a3oBelii 1 yrinyoneHubii  ypoBHu /JI.C.AtanasH,
B.®.byry308B u ap.-3 uzn.-M.: IIpocsemenue, 2016.

3. AnreOpa 1 Hadajga MaTeMaTUYeCKOro aHaim3a. JlunakTuuecKkue MaTepuanbl K y4eOHUKY
HI.A.AnumoBa u apyrux. 10 xmace : y4e0. mocobue s o0ieobpa3zoBar. OpraHu3aIuii :
6a3oBbIit 1 yrayos. yposau /[ M.U. [llabynun, M.B. TkaueBa, H.E. ®enoposa].- 9-¢ uz.
- M.: IIpocsemenue, 2018.

4. Anrebpa u Havajla MaTEMaTHYECKOTO aHanu3a. JMIaKkTHYeCKue MaTepraibl K YIeOHUKY
[II.A.AnmumoBa u npyrux. 11 kmacc : yae0. mocobue st o0meodpa3oBar. OpraHu3aIui :
6a30BbIii 1 yriy6a. yposau /[ M.U. labynun, M.B. Tkauea, H.E. ®denoposa].- 9-e u3z.
- M.: Ilpocsemenue, 2018.

5. KontponbsHble paborel mo reomerpuu: 10 xmacc:k yueOHuky JI.C.ATaHacsHa,
B.®,byryzoBa, C.B.KagmommeBa wu jnp. «[eomerpus, 10-11»/FO.I1. JQynautsis,
B.JI.Kponray3. — 2-e u3a., crepeotun. — M.: M3narenbctBo «IKk3amen», 2009.

6. T'eomerpus. Iloypounsle paszpaborku. 10-11 xkmaccer : YueOHOoe mocobue s
obmeobpazoart. opranuzanuii / C.M. Caaksn, B.®. byry3os. — M. : [IpocBemenue, 2015.

7. Tloypounsie pazpabotku mo reometpun: 11 xmacc / Coct. B.A.fIposenko. — M. : BAKO,
2010.

8. EI'D> MATEMATUKA: TunoBsie SK3aMEHAIIMOHHBIC BAPUAHTHI, 36 BapUaHTOB/ O] PEI.
N.B.Smenko.- M. U3narensctBo «HanmonansHoe oOpa3oBanuey, 2020.

9. EI'D: 4000 3amau ¢ oTBeramMu mo maremaTuke. Bce 3amanus. ba3oBblif 1 mpoduiibHbINH
ypoau. / W.B.flmenko, W.P. Bricoukuii, A.B.3abemun u ap. — M. H3garenscTBo
«9x3amen» 2017,2018 (ET'D, ®UITN)

5.2.00pa3oBaTe/ibHbIe HHTEPHET-PECYPChI
. www.edu.ru (caiit MOuH P®).
. www.school.edu.ru (Poccuiickuii 001eo0pa3oBaTebHbINA TOPTAN).
. www.pedsovet.org (Bcepoccuiickuiit InTepHeT-11e1coBET)
. www.fipi.ru (caiiT @enepanbHOr0 HHCTUTYTA TIEIarOrMYECKUX U3MEPEHUH ).
. www.math.ru (MaTepHeT-nonaepxka yuuteneii MaTeMaTuku).
. Wwww.mccme.ru (caldlT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MATEMAaTHIECKOTO 00pa30BaHMS).



7. WWWw.it-n.ru (CeTh TBOPUYECKUX YUUTEIICH )

8. http:// mat.1september.ru (caiiT razersl «MaTemaTHKa)

9. http:// festival.Iseptember.ru (¢pectuBans negaroruueckux uaei «OTKpbITHI ypok» («IlepBoe
CEHTSIOPS»)).

10. www.math.ru/lib (3nekTpoHHast MaTeMaTH4ecKast OMOINOTEKA)

5.3.YueOHoe o0opynoBanue
1. AynutopHas 0CKa C MArHUTHOM MOBEPXHOCTHIO
MHuoro(}yHKIIHOHAIBHOE YCTPOHCTBO
MynbTUMEAUINHBIA KOMIIBIOTED
MynbTUMEIUNHBIN IPOEKTOP
Cwmaprt-gocka
YepTeKkHbIE U U3MEPUTEBHBIE HHCTPYMEHTHI
JleMOHCTpanroHHBIE TPUOOPHI U MOACIIM HA0OPHI AJISI CAMOCTOSTENHHBIX PaboT
[TewaTHsie cpeacTBa oOydeHHs (TaOIHIBI, TOPTPETHI, KAPTOUYKU C 3aJaHUSMU,
CIOJIa JK€ OTHOCSTCS Y4eOHUKH, 3aJaYHUKHU U TOTIOJTHUTEIbHAS JINTEpaTypa)
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