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IHosicHUTENLHAA 3AIHCKA

Pabouas mporpamma mo marematuke mist 11 knacca cocrasieHa B coorBercTBuu ¢ ®I'OC
cpenHero oOmero obpa3zoBaHus, pekoMeHmauusMu [IpuMepHON mporpammsl cpenHero oomero
oOpazoBanusi mo marematuke u llporpammbr obimeoOpasoBatenbHbIx yupexnaeHnin PIOC «
Martematuka 10-11 kmacce» cocraButens bypmucrposa T.A. (AnreOpa u Havana MaTeMaTHYECKOTO
aHanmu3a. Coopauk pabounx mporpamm. 10-11 xmaccel 6a30BbIil B yriyOJIeHHBIH YPOBHH, mocodue
U1 yauTteneit obmeodpasoBatenbHbx yupexaenuii -M.: [Ipocsemenue, 2016, I'eomerpusi. COopHUK
pabounx mporpamm 10-11 kiacchr, mocobue mis yuutenel o0meoOpa3oBaTENbHBIX YUPEKACHUHN -
M.: Ilpocsemenue, 2015), u opueHTupoBaHa Ha yueOHble mnocoOmst «Anrebpa W Havana
maremaTnueckoro aHanmsa. 10 — 11 kmaceb»: y4eO. mist oOmeoOpa3oBat. yupekaeHHH: 0a30BbIii
yposenb / III.A. Amumos, FO.M. Komsarma, M.B. Tkauésa u np. - M.: Ilpocsemenue, 2019r,,
«"eomerpust. 10-11 kmaccel.»: y4ued. mis obmeobpa3oBar. yupekaeHHi: 0a30Bblii U MPOQUITBHBIN
ypoBuu / JL.C. Atanacsiv, B.®@. byry3os, C.b. Kojomuies u np. — M.: IIpocsemenue, 2018

Henu u 3anauu o0yyeHus:
enn:

VYrayOneHHbIH ypOBEHb CIIOCOOCTBYET MOJTYUEHHUIO 00pa30BaHMs B COOTBETCTBHH CO CKJIOHHOCTSIMH
U MOTPEOHOCTSAMH yHaIuxcst, 00eCreunBaeT UX OPUEHTALHMIO U camoornpeneneHue. M3ydenne kypca
MaTeMaTHKH Ha yriiyOJIEHHOM YPOBHE CTaBUT CBOEH LIENbIO 3aBeplieHne (HOPMHUPOBAHHS CHCTEMBI
MaTeMaTHYECKUX 3HAHUH KaK OCHOBBI JUIsI TIPOJIOJKEHUSI MATEMAaTHIECKOTO OOPa30BaHUs B CUCTEME
npodeCCUOHATbHOH  MOATOTOBKH. OTkppiBaeT  JOMNOJHUTENbHbIE  BO3MOXKHOCTH  JAJIA
COBEPIIEHCTBOBAHUSI WHTEJUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH BBIITYCKHHUKOB, Pa3BUTHUS
UCCIIEIOBATEIbCKIX YMEHHI U HABBIKOB, (POPMHUPOBAHUS KYJIBTYPBI MBIIIJICHUS 1 MATEMaTHYECKOTO
SI3bIKA.

H3yuenne kypca MaTeMaTHKH HAIIPaBJIEHO HA JOCTHUXKEHHE CIENYIOIINUX LeJIei:

® OBJIa/ICHUE CUCTEMON MaTeMaTHYeCKUX MOHATHUI, 32aKOHOB U METO/IOB, U3y4aeMbIX B Mpezenax
OCHOBHOI 00pa3oBaTeNIbHOH MPOrpaMMbl CpenHero oOiiero oOpa3oBaHUs, YCTAHOBJICHHE
JIOTHYECKOM CBA3U MEXNY HUMHU,

® OCO3HAaHHE M OOBSICHEHHE POJIM MATEeMaTHKH B ONHMCAHUM M HCCICJOBAHUU MPOLIECCOB U
SIBJICHUH; NIPEJICTaBIeHHe O MaTEMaTHYECKOM MOJIEIMPOBAHUHU U €r0 BO3MOXKHOCTSIX;

® OBJI/ICHUE MaTEMAaTHUECKONH TEPMUHOJIOTHENH U CUMBOJIMKOMN, Ha4aIbHBIMU TIOHATUSIMU JIOTHKH
U TNPUHLUNAMH MaTeMaTU4YeCKOro JIOKA3aTeJbCTBAa, CAaMOCTOATEIbHOIO IPOBEAEHUS
JIOKa3aTeNbHbIX PacCyXI€HUN B XOJe pelleHus 3a1ay,

® BBIMIOJHEHHE TOYHBIX W TNPUOMIKEHHBIX BBIYHCICHHE M NPe0Opa3oBaHUIl BbIPAKEHUH,
peleHne ypaBHEeHMH W HEPABEHCTB, PELICHHE TEKCTOBBIX 3a1ady, HCCIeNoBaHHUE (YHKIHH,
NOCTPOSHHE WX TPadUKOB, OIEHKA BEPOSITHOCTH HACTYIUICHHS COOBITMH B MPOCTEHINNX
CUTyaLUsX,

e 1300pakeHHE TUIOCKMX M TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (uryp , ux KOMOWHAIW;
YTEHHE T€OMETPHUYECKUX YepTekeH, onmucaHne u 00OCHOBaHUE CBOHCTB (PUTyp U OTHOIIEHUI
MeXy HUMU;

® CrIOCOOHOCTh MPUMEHSATh MPUOOPETEHHBIC 3HAHUS U YMEHUS JUIsl PEIeHHs 3a1a4, B TOM YUCIIe
3a/1a4 MPaKTUIECKOr0 XapaKkTepa 1 3a/1a4 U3 CMEXKHBIX YUEOHBIX MPEIMETOB.

® CTAHOBJICHHE MOTHBALUM K IMOCIEAYIOLUIEMY M3YYEHUI0 MAaTeMaTUKH, €CTEeCTBEHHBIX U
TEXHUYECKUX  JAMCLUMIIMH B YYPEXAEHUAX  CHUCTEMbl CpPEJHEro M  BBICLIErO
npodheCCHOHATTLHOTO 00pa30BaHUS U AJIsl CAMOOOPA30BAHUS,

® NMOHMMaHUE W yMEHHE OOBSICHUTh NPUYMHBI BBENCHHsS aOCTPakLUil TNpPU TMOCTPOCHUHU
MaTE€MaTHYECKUX TEOPHIL,

® OCO3HAaHHUE W BBIIBJICHUE CTPYKTYPBI JOKA3aTEIbHBIX PACCY)KICHHI, JOrHYeCKH O0OOCHOBAHUS
Z0Ka3aTeJIbCTB; OCMBICIIEHHE TPOOIEMbI COOTBETCTBHSI I€AYKTUBHBIX BBIBOAOB OTBJICUEHHBIX
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TEOPUH U PeabHOM KU3HU,

® OBJI/ICHHE OCHOBHBIMM MOHATUSAMH, UAESIMU U METOAAMU MaTeMaTHYeCKOro aHajiu3a, TeOpUu
BEPOSITHOCTEN M CTATHCTUKHU, CIOCOOHOCTh MPUMEHSTh MOJTyUYE€HHBIC 3HAHUS JJIS1 OIIUCAHUS U
aHaM3a npo0JeM U3 pPeabHOM KU3HHY,

® FOTOBHOCTb K PEIICHHI0 LIMPOKOIO Kjacca 3afad U3 PasjuyHbIX Pa3lesioB MaTeMaTHUKU U
CMEKHBIX Y4eOHBIX TIPEAMETOB, K IIOUCKOBOH U TBOPUECKON NESITEIbHOCTH, B TOM YHCIIE NIPU
pelleHNH HECTaHJaPTHBIX 3314,

® OBJI/ICHUE HABbIKAMU  HCIOJB30BAHUSA  KOMIIBIOTEPHBIX MPOrpaMM MpPU  pelIeHUuHu
MaTeMaTUYeCKUX 3a/]ad, B TOM 4UCJIe JIs MOMCKA MyTH PEeLIeHMs] W WIIIOCTpalud XOAaa
paccyKeHus.
3apaum :
3amayamMu peanuzauuu ydaeOHOro mpeamera «MaTeMaTukay Ha yriyOJI€HHOM YypOBHE

cpenHero odmero o0pa3oBaHUS SBIISTIOTCS

- CHCTEMaTU3UPOBaTh CBEAECHUs O UUCIAX, U3YYUTb HOBbIE BHUJbI YHUCIOBBIX BBIPAXKEHUH U
opmyu,

- COBEpIIEHCTBOBAaTb MPAaKTUYECKHE HABBIKM U BBIYMCIUTENbHYIO KYJIbTYDPY, PACLIUPUTbL U
COBEPIIEHCTBOBATh anre0pandeckuii anmapar, ¢hOpMHUPOBAHHBIN B OCHOBHOM IIKOJIE U €T0
IIPUMEHEHUE K PEeLIEHUI0 MaTEMaTUYECKUX U HEMAaTEMaTUUECKUX 3a7ad;

- pacUIMpUTh U CUCTEMATH3UPOBATh OOIIME CBeNEHUs O (PYHKUMSX, MOIOJHEHHE Kiacca
u3ydaeMbIX (DYHKLHUH, WUTFOCTPAlMs MIUPOTHI NMPUMEHEHUs (YHKUUH IJIs1 OMHCAHUS |
W3YyY€HUs peaslbHbIX 3aBUCUMOCTEH;

- H3Y4YUTh CBOWCTBA MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBATH YMEHHS MPUMEHSTH MOJyYeHHbIE
3HAHMS IS peLIeHUs] TPaKTUYEeCKUX 3314,

- pa3BuBaTb INPEACTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
OKpYy>KaloIlleM MHpe, COBEPIICHCTBOBATb WHTEJUIEKTyaJbHbIE U peueBble YMEHHUs IyTeM
o0orameHus1 MaTeMaTHYEeCKOTO SI3bIKa, PA3BUTHUS JIOTHYECKOTO MBIIIJICHNS,

MO3HAKOMUTBCSI C OCHOBHBIMU MJI€IMU U METOAAMH MaTeMaTHYE€CKOrO aHAJIM3a.

MecTto yueOHOro npeamMera B yueOHOM IJiaHe

Cornacuo yueOHomy rturany «Yrpadckas CII» B 11 kmacce (yrimyOneHHBIH YpOBEHB)
BbIeneHo 238 vac (7 yacoB B Heneno). M3 HUX Ha u3ydeHne AnreOpbl M Hadaj MaTeMaTHYECKOTO
aHanmu3a BbiieseHo 170 dacos (5 4acoB B Henmento), Ha m3ydeHue I'eomerpun B 11 Kiacce BbIIENEHO
68 JacoB, 2 yaca B HEJIEIIO.

Ilnanupyembie pe3yJbTaThl 0CBOEHHSI Y1eOHOT0 peaAMeTa

@DenepanbHbIl  TOCYAAPCTBEHHBIH  OOpa3oBaTeNbHBIA  CTAHAAPT  CpeaHero  oOmero
obpaszosanus (manee ®I'OC COO) ycraHaBauBaeT TpeOOBaHUS K JIMYHOCTHBIM, METATIPEAMETHBIM H
NPEAMETHBIM pPE3yJIbTaTaM OCBOEHHUS OOYyYaroIIMMHCS OCHOBHOH OOpa3oBaTelbHOH MPOTPaMMBI
cpennero obmero odopasosanus (manee OOIT COO) mpu u3ydeHUn y4eOHBIX MPEIMETOB, BKJFOYAsI
yaeOHbIi mpenmeT «MaTeMaTHKaY .
1) B nanpasienuu 1uunocmuo2o pazeumusi:
- (dopMupoBaHHE NPEACTABICHUNH O MaTeMAaTHKE KaK 4YacTH OOINeueIOBEYeCKOH KYJIBTYPHI,
cpopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX 3TaraX UCTOPUH U HauOoJIee BayKHBIX COBPEMEHHBIX
TEHICHLMSIX Pa3BUTHS MATEMAaTHYECKOH HAayKH, O MNpO(ECCHOHANbHON MESITeNbHOCTH Y4EHBIX-
MaTeMaTHKOB, O 3HAYMMOCTH MaTEMATHKU B PA3BUTHH LIUBIIN3ALNUH U COBPEMEHHOTO OOIIECTBA,
- pa3BHUTHE JOTUYECKOTO U KPUTHYECKOTO MBIIIJICHHUS, KYJIbTYPbI Pe4H, CIIOCOOHOCTH K YMCTBEHHOMY
HKCIEPUMEHTY; HHTepeCca K MaTeMaTHUECKOMY TBOPUYECTBY U MaTEMaTHUECKHX CIIOCOOHOCTEH,;
- (hopMHUpOBaHHE MHTEIUIEKTYAJIbHOH YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEOAOICHUIO
MBICJTUTEJIBHBIX CTEPEOTHIIOB, BBITEKAIOLIUX 13 OOBIICHHOIO OMbITA;
- BOCIHUTAHHE KAueCTB JIMYHOCTH, OOECIEYHBAIOIIUX COLMAJIBbHYIO MOOHMIBHOCTh, CIIOCOOHOCTH
NPUHUMATh CAMOCTOSITENIbHBIC PELICHUS,



-popMHupOBaHHE KA4eCTB MBIIUIEHHUS, HEOOXOAMMBIX JJIsi  aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE,

2) B memanpeOomMemHoM HanpaeieHuu:

- pa3BUTHE TPEACTABICHUH O MareMaThke Kak (opMe OmMCaHUsT W METONE ITO3HAHUS
NEHCTBUTENIPHOCTH,  CO3JaHME  YCJIOBUH Ui MPHOOPETeHHS  MEPBOHAYAIBHOTO  OMbBITA
MaTeMaTHYECKOTr0 MOJIEIMPOBAHNS,

- (¢opmupoBaHre OOmMMUX CNOCOOOB MHTEIUIEKTYAJIbHOW JEATENbHOCTH, XapaKTEPHBbIX IS
MaTeMaTHKH W SIBIISIOIINXCS] OCHOBOH MO3HABATEIBHON KYJIBTYPbIL, 3HAYMMOH U Pa3iIM4YHbIX chep
4eJIOBEYECKOH JIeSITeIbHOCTH,

- (¢dopMHpOBaHHE TMOHATUIHOTO amnmapara MaTeMaTHKU U YMEHHE BHAETh MPHIJIOKEHUS MOJTyYEHHBIX
MaTEeMaTUYECKUX 3HAHUH [ OMUCAHUS M PEIIEHHUs] POOJIEM B IPYTUX AMCLHIUIMHAX, B OKPY KArOIIeH
JKHU3HHU;

- (hopmupoBaHMM HH(OPMALMIOHHONW KYJBTYPBI, BBIPAKAIOIIEMCS B YMEHHH OCYILECTBIIATH ITOHCK,
oTOOp, aHanu3, CUCTEMaTH3aLMI0 M KiaccHpukaimo WHPOpMANMM, HNCIONB30BaTh PA3IHUHbIE
UCTOYHUKU HH(GOPMALIUH TSI PEIIeHHs YIeOHBIX pobieM;

- BBIXOAUTH 32 pPaMKH Yy4eOHOro mpeAMeTa W OCYLIECTBISATH LeJICHANPAaBJIEHHBIH ITOHMCK
BO3MOYKHOCTEH IS IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS,

- BBICTPAaWBaTh WHAWBHAYAJIbHYIO OOpPa30BaTENbHYIO TPACKTOPHIO, YYHMTBHIBas OrPAHUYEHUs] CO
CTOPOHBI IPYTHX YYACTHUKOB M PECYPCHBIE OTPAHHUCHHS,

- (bOpMHPOBAHUN YMEHUSI BUETh PA3JIMIHbIC CTPATETUH PEIISHHS 33,144, ITAHUPOBATh U OCYIIECTBIISATh
JeSTENIbHOCTb, HAMPABJICHHYIO Ha MX PELIeHHE, MPOBEPSATh W OLIEHHBATH PE3YJIbTAThl ACSTEIbHOCTH,
COOTHOCSI MX C TOCTABJICHHBIMH LENSIMH W JIMYHBIM JKU3HEHHBIM OITBITOM, a TaKKe MyOIU4HO
NPEACTABISITh €€ Pe3yNbTaTbl, B TOM YHCIE C HCIOJB30BAHUEM CPEACTB HMH(POPMALMIOHHBIX U
KOMMYHHKATHBHBIX TEXHOJIOTHHI.

3) 6 npeomemHoM HANpasIeHUl:

BrINyCKHHK HAY4YHTCS

-cBOOOZHO OMEpPHpOBATh MOHATUSIMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJMHOXECTBO,
nepeceueHrne, OObeIMHEHNE U PAa3HOCTb MHOXKECTB, YHCJIOBbIE MHOXKECTBA HAa KOOPAMHATHOW
NPSIMOM, OTPE30K, WHTEPBAJ, MOJYUHTEPBAJ, MPOMEXYTOK C BBIKOJIOTOH TOYKOMH, rpaduieckoe
MIPEACTABJICHUE MHOXKECTB Ha KOOPAUMHATHON MJIOCKOCTH,

-3a[1aBaTh MHOXKECTBA MEPEUNCICHUEM U XapaKTEPUCTUIECKUM CBOHCTBOM,

-OMepUPOBATb MOHATUSMU. YTBEPXKACHHUE, OTPULIAHUE YTBEPXKACHUs, HCTUHHBIE W JIOXKHBIE
YTBEP KAEHHsI, TPUYNHA, CJIEICTBUE, YACTHBIN ClTy4yail 0OLIero yrBep kaeHust, KOHTPIIpUMED;

-IIPOBEPATH NPUHAJIEKHOCTD 3JIEMEHTA MHOXKECTBY,

-HaxOJHUTh MepeceueHne U OObEeIMHEHNE MHOXKECTB, B TOM YHCJIEe TPEACTABICHHBIX Ipaduyuecku Ha
YHCJIOBOU MPSIMOM M HA KOOPAWUHATHON

IJIOCKOCTH,

-IIPOBOANTDL JIOKA3aTEJIbHBIC PpACCYKIEHHUsl Uil OOOCHOBaHMS HMCTUHHOCTH yTBep:kKaeHH.B
MOBCEAHEBHOM *KU3HU U ITPU U3YYECHUH JPYTUX NPEIMETOB!

-UCIOJIb30BAaTh YHCJIOBbIE MHOXKECTBA HA KOOPAUHATHOMN MPsIMOM U HAKOOPAUHATHON IIOCKOCTHU ISt
OMNUCAaHUs PEANbHBIX POLECCOB U SIBJICHUM,

-IIPOBOAUTH NOKA3aTEJIbHbIE PACCYKAEHUS B CUTyalUsIX [MOBCEIHEBHON XU3HU, NP PELICHUU 33134
U3 IpYrux NpeaMeToB

-cBOOOZHO OIEPUPOBATH MOHATHIMH: HATYPaJTbHOE YHCIO, MHOXKECTBO HATYPAJIbHBIX YHCEN, LIEJI0e
YHCII0, MHOKECTBO LIEJIBIX YHCEl, OOBIKHOBEHHAsI APOOD, AeCATHYHAS OpOoOb, CMEIIaHHOE YHCIIO,
PALMOHAIBHOE YMCJIO, MHOXECTBO PALMOHAJBHBIX YHMCEJ, HPPALMOHANIBHOE 4YHCJIO, KOPEHb
CTENEHU N, ACHUCTBUTEIBHOE YHCJIO, MHOXECTBO [EHCTBUTENBHBIX YHCEJ, IeOMETpHUYECcKas
WUHTEPIPETaLNs HATYPAIbHBIX, LIENbIX, PALUOHANBHBIX, 1EHCTBUTEIBHBIX YHCEI,

-TIOHUMAaTh W OOBSICHITH PAa3HHILy MEXKAY MO3UIMOHHOH M HEMO3UIMOHHOH CHCTEMaMH 3arvch
qHCEl,

-IIEPEBOAMTD YHCIIA U3 OJHOW CUCTEMBI 3aITUCH (CHCTEMBI CUUCIIEHUS) B APYTYIO;



-IOKa3blBaTh M HCIOJBb30BAaTh NMPU3HAKHU JEIMMOCTH CYMMbI U NPOU3BEACHMS MPHU BBINOJIHEHUH
BBIYMCJICHUN U PELICHUU 3a4a4;

-BBIMOJIHATb OKPYIJIEHHUE PALIMOHAIBHBIX U HPPALMOHAIBHBIX YUCEN C 3aJaHHON TOYHOCTBIO,

-CPaBHHBAThH ACHCTBUTENbHBIE YNCIIA PA3HBIMU CIIOCOOAMH;

-yIOPSIIOYMBATh YHCIA, 3alHCaHHbIE B BHAE OOBIKHOBEHHOW M JECITHYHOW npobm, dYHcha,
3alMCaHHbIE C HCIIOJNB30BAHUEM AapU(METHUECKOro KBAIpaTHOTO KOPHs, KOpPHEH CTeneHH
Oonblie 2;

-Haxoautb HOJ{ n HOK pasHbeiMu crioco6aMy U MCTIONB30BATh UX MPH PELICHUH 33124,

-BBITIOJIHATD BBIYMCIICHUSI U MPeoOpa3oBaHUs BBIPAXKEHUH, COAEPIKALINX ACHCTBUTENbHBIE YHCTIA, B
TOM YHCJI€ KOPHU HAaTyPaJIbHBIX CTENECHEN

-BBINOJIHATD CTaHOapTHbIE TOXIECTBEHHBIC npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
JOrapu(pMHUECKUX, CTETIEHHBIX, HPPALIMOHATBHBIX
BBIPAKEHUN

B noBcenHeBHON JKU3HU U IPU U3YYEHUH JPYTUX MPEIMETOB!

-BBITIOJIHATh U OOBACHATh CPABHEHHEPE3YJIbTATOB BBIYUCICHUN MPU PEIIEHUH MPAKTUYECKHUX 3a/1ad,
B TOM UHCJIE TPUOITMKEHHBIX

BBIUUCIICHHUH, UCTIONB3YsI Pa3HbIe CIIOCOOBI CPABHEHHIA,

-3aIHChIBATh, CPABHHUBATH, OKPYIJISITh YHCJIOBBIE AaHHBIE PEATbHBIX BEIUYHH C HCIIOJIb30BAHHUEM
Pa3HBIX CUCTEM U3MEPEHUS,

-COCTaBJISITh U OLICHUBATh PA3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHUS NPU PEIIESHUH MPAKTUIECKUX
3ama4 v 3a/1a4 U3 APyTux

yueOHBIX MPEIMETOB

-cBOOOZHO OMNMEpUPOBaTh TNOHATHSIMH. YypPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE VpPaBHEHHS M
HEPaBEHCTBA, YpaBHEHUE, SBISIOIIEECS CIEACTBUEM IPYIOr0 ypPaBHEHUs, ypPaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE MTPe00pa30BaHus YPaBHEHUH,

-pelaTh pa3Hble BUbl YPABHEHHUH M HEPABEHCTB U MX CHCTEM, B TOM YHCJIE HEKOTOPbBIE YPAaBHEHHS
3-itn 4-iicteneneli, IpOOHO-PAIMOHANIBHBI U HPPALIHOHANIBHBIE,

-OBJIa[IeTh OCHOBHBIMH THUIIAMH TTOKA3aTENIbHBIX, JIOrapu(pMUIECKUX, HPPALIMOHAIBHBIX, CTEMEHHBIX
ypaBHEHU W HEPABEHCTB W CTAHIAPTHBIMU METOAAMU WX DEUICHHH W MPUMEHSTh HX MpU
peLeHnHy 3a1a4, MPUMEHATh TeopeMy be3y k pelmeHuro ypaBHeHUH

-IIPUMEHATh TeopeMy Buera 11 pelueHnst HEKOTOPbIX YPaBHEHUH CTENEHH BBILIE BTOPOIA;

-TIOHUMATh CMBICJI TEOPEM O PABHOCHJIBHBIX M HEPABHOCHIIBHBIX NMPeOOpa3OBaHUSIX ypPaBHEHHWH U
YMETb UX JOKa3bIBATh;

-BJIQIETb METONAMH pEIIEHUs YPaBHEHHH, HEPaBEHCTB W HMX CHUCTEM, YMETb BBIOMPATb METON
pewenns 1 0OOCHOBBIBATH CBOH BHIOOD;

-HICTIONIb30BATh METOJl MHTEPBAJIOB IS PEIIEHHUs] HEPABEHCTB, B TOM YHCIE JPOOHO-PALIHOHANBHBIX U
BKJIFOYAIOLTNX B c€0s1 MPPALlMOHAIBHBIE BHIPAKEHNS,

-pemaTh anredpandeckne ypaBHEHUSI U HEPABEHCTBA M MX CHCTEMBI C MapaMeTpaMu anre0pandeckium
U rpa@UIeCKM METOAAMU,

-BJIQI€Th PA3HBIMH METOIAMH JI0KA3aTEIbCTBA HEPABEHCTB,;

-pelaTh ypaBHEHUS B LIEJIBIX YHCIIAX;

-n300pakaTb MHOJKECTBA Ha IUIOCKOCTH, 3a/laBaeéMble ypPaBHEHHMSMH, HEPaBEHCTBAMH MU UX
CHCTEMaMU,

-cBOOOZIHO HCIIONIB30BaTh TOKAECTBEHHBIE NMPeoOpa3OBaHUs NPU PEIICHUH YPaBHEHMH U CHUCTEM
ypaBHEHUI

B nmoBcenHeBHON JKU3HU U IPU U3YYEHUH JPYTUX MPEIMETOB!

-COCTaBJISITh U PELIATh YPABHEHUs], HEPABEHCTBA, X CHCTEMBI ITPH PEIIEHUH 3a/1a4 APYTHX yUIeOHBIX
NPEAMETOB;

-BBITIOJIHATh OLEHKY IPaBIONOAOOMS pPe3yJbTaTOB, NOJYYaeMbIX IMPU PEIIEeHHH Pa3IHYHBIX
ypPaBHEHHH, HEPABEHCTB U MX CHCTEM IPH PELIEHUN

3a/1a4 APyrux yuyeOHbIX IPEAMETOB;

-COCTaBJISITh W pEIlaTh yYPaBHEHHsS W HEPABEHCTBA C MapaMeTpaMH IPH PELISHWH 3a1ad APYTHX
yueOHBIX IPEAMETOB,



-COCTaBJISITh YPaBHEHHE, HEPABEHCTBO MJIM MX CHCTEMY, OMHUCHIBAIOIINE PEANbHYIO CHUTYAIHIO WIIH
NPUKIIAIHYIO 33124y, UHTEPIPETUPOBATh

MIOJIyY€HHBIE PE3YJIbTaTH,

-MCIIOJIb30BaTh MPOTPAMMHBIE CPEACTBA TPU PEIIEHHWH OTHENbHBIX KJIACCOB YPAaBHEHUH W
HEPaBEHCTB;

-BJIQICTh MOHITHAMMU: 3aBUCHMOCTb BEJIMYMH, (PYHKIUS, apryMeHT U 3HaYeHue (QyHKIUH, 00JacTh
OTIpeNeNIeHUs] U MHOXKECTBO 3HA4eHUH (PyHKIUH, rpaduK 3aBUCUMOCTH, rpaduk PyHKLUNH, HYJIH
($YHKLUNH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YUCIIOBOM MTPOMEKYTKE,

yObIBaHME HA YUCIIOBOM IPOMEKYTKE, HAMOOJIbIee N HAUMEHbIIee 3HaUeHHe (PYHKIIMH Ha YUCIOBOM
NPOMEXYTKE, Nepuoguueckas (YHKOMsA, MEPUON, YeTHass W He4YeTHas (PYHKLUUH, YMEThb
NPUMEHSTH 3TH MOHATHUS NP PEIISHUH 3a7ad,;

-BIQIETh TIOHATHEM CTeneHHas (YHKOMSA, CTPOUTHh €€ Tpaduk M yMeTb NPUMEHSTh CBOICTBa
CTETEeHHOH (PYHKLIHU NPU PEIIeHUH 3a7ad,;

-BJIQICTh TIOHATUSIMH TIOKa3aTeNbHast (PYHKIUS, SKCIIOHEHTA, CTPOUTh HX TpapuKkd u yMeThb
NPUMEHSTH CBOMCTBA MIOKA3aTENbHON (PYHKIIMU MPU PELICHUH 337124,

-BJIQIETDh MOHSATHEM JorapupMudeckas QpyHKIUs, CTPOUTh €€ TpaduK U yMETh MPUMEHATh CBOHCTBA
JorapugMuyeckoil PYHKIUU TPU PELICHUN

3a1a4;-BJaieTh TOHATUSIMH TPUTOHOMETPUYECKHe (PYHKIUHM, CTPOUTh HX TpaduKd H YMETh
NPUMEHSITH CBOMCTBA TPUTOHOMETPUIECKUX

(byHKIMIA IpU PELIeHNH 3a/1aY;

-BJIQI€Th IOHATHEM OOpaTHas PyHKLUS, TPUMEHATD 3TO IMOHITHE TIPU PEIIECHUH 3a/1ad,;

-IIPUMEHATD NPU PEIICHNH 3a/1a4 CBOMCTBA (PYHKLNH: YETHOCTD, MEPUOTUIHOCTD, OTPAHUUEHHOCTH,

-IIPUMEHATD NPU PELICHNH 3a/1a4 peodpa3oBanus rpapukoB QyHKIIHIA,

-BIQCTh TOHATHSAMU YHCIIOBas TIOCJIEAOBATENIbHOCTh, apuMeTHUecKass W TIeOMeTpUYecKast
IPOTpeccus;

-IIPUMEHATb TPU PEILICHWH 3a/1a4 CBOMCTBA M MNPHU3HAKU apU(PMETHYECKO M TreoMeTpPHUYECKON
MIPOrpPeCcCHil.

-BJIQIETDh MOHITHEM OECKOHEYHO yOBIBAIOINAsi TEOMETPUYIECKAs MPOTPECCHsI M YMETh MPUMEHSTh €ro
NPU PELICHUH 337124,

-IIPUMEHSATD JJIS1 PEIIEHHs 3a1a4 TEOPHIO MPEIEIIOB,

-BJIQI€Th MOHATUSAMHU OECKOHEUHO OOJNbIINe U OECKOHEUHO Majible YHCIIOBBIE MTOCIENOBATEIbHOCTH H
yMETh CPaBHUBATb OECKOHEUHO OOJbIINE U

OECKOHEUHO MaJIble MOCIeN0BATEIbHOCTH,

-BJIQI€Th IOHATUSIMH: MTPOU3BOIHAS (PYHKLIMU B TOUKE, MPOU3BOAHAS (QYHKIIHY,

-BBIYHCIITH TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKLUNH U UX KOMOMHALHIA,

-MCcCae0BaTh (PYHKLUUH HA MOHOTOHHOCTD U 9KCTPEMYMBI,

-CTPOUTh rpa KM U MPUMEHSTH K PELICHHUIO 33/1a4, B TOM YHCJIE C TTapaMeTPOM;

-ONepUPOBaTh OCHOBHBIMHU OIUCATEbHBIMH XapaKTEPUCTUKAMH YHCIOBOrO HAa0Op MOHATHEM
reHepajbHasi COBOKYITHOCTb U BBIOOPKOWH3 HEe;

-OMEePUPOBATH MOHATHSMU: YaCTOTA U BEPOSITHOCTh COOBITHS, CyMMa M MPOU3BENEHHE BEPOSATHOCTEM,
BBIYHUCIISITE BEPOSTHOCTH COOBITUH HA OCHOBE IO/ICYETA YHCIIA HCXO/IOB,

-BJIaIETh OCHOBHBIMH MTOHATHUSMH KOMOMHATOPUKH M YMETh UX MPUMEHSTH [IPU PELICHUH 337124,

-FIMETh MPENICTaBIeHHEe 00 OCHOBAX TEOPHH BEPOSITHOCTEH;

-MIMETh TIPEICTABJICHNE O AUCKPETHBIX U HETIPEPBIBHBIX CIYYANHBIX BEIMYMHAX U PACIIPEAEICHUSX, O
HE3aBUCHMOCTH CJIyYaHBIX BEIUYHH;

-MIMETh MPENICTABICHUE O MATEMATUIECKOM OXKUIAHUH U JUCTIEPCUU CITyYaiHBIX BETUYHH;

-MIMETh MPENICTABIEHUE O COBMECTHBIX PACIIPEACTICHUSX CIyYaliHbIX BEJUYHH,;

-TIOHUMATh CYTh 3aKOHA OOJIBLINX YHCEN U BBIOOPOYHOTO METOAA U3MEPEHUS BEPOSITHOCTEH,;

-MIMETh MPENICTaBICHUE O HOPMAJIBHOM PACIIPENEICeHUH CIyYaiHbIX BEJINYHH.

BblﬂyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUHTHCHA
-OMNEPUPOBATE TIOHATUEM ONPECACIICHHSA, OCHOBHBIMU BUAAMU OHpeHeHeHI/Iﬁ, OCHOBHBIMH BUIAMU
Teopem,



-IIOHUMATb CYTh KOCBEHHOI'O AOKA3aTEIbCTBA,

-ONepUPOBATh NOHATUSAMHU CYETHOTO U HECUETHOIO MHOXKECTBA,

-IPUMEHATb METOA MaTEeMaTU4YECKOH MHAYKLMU [l MPOBEACHUS PACCYKACHHUHM M TOKA3aTEIbCTB U
IIPU PELIEHUN 3a7a4.

B noscenHeBHON KM3HU U IIPU U3YUYEHUN OPYTUX NPEIMETOB!

-UCIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK M SA3BIK JIOTMKH JJI1 OINUCAHUS PEeaJIbHBIX
MIPOLIECCOB U SIBJICHUI, IPU PELICHUU 3a4a4

APyrux yueOHbIX MPEAMETOB

-BJIaIeTh OCHOBHBIMU MOHSATUSMH TEOPHUU JE€IUMOCTH MPU PELICHUHN CTAHJAPTHBIX 33134

-MeTh 0a30BbIE MIPEACTABICHUSI O MHOXKECTBE KOMIIEKCHBIX YHCE,

-cBOOOZHO BBITIOJNHATDH TOXKIAECTBEHHBIE MPE0OPA30BAHMS TPUTOHOMETPHUIECKUX, JIOTapUPMUIECKUX,
CTEINEHHBIX BbIPAXECHUH,

-BrazeTs popmynoi bunoma HeroToHa,

-IIPUMEHSATH NIPU PELIEHNH 3a7a4 TeopeMy o JuHeitHoM npenctasienuu HOJL,

-YMETb BBINOJIHATH 3aIUCh YACJIA B MO3ULIMOHHON CUCTEME CUUCIICHUS,

-IIPUMEHATD NPU PEIICHNH 3314 MHOTOUWIEHBI C IEHCTBUTENBHBIMH U LEIBIMU KO3 (P UITHIEHTAMI,

-BJIaeTh MOHATHUAMHU NPUBOJUMBIA M HENPUBOAUMBI MHOIOYJIEH U NMPUMEHATh UX MNPHU PELICHUH
3anay,

-IIPUMEHATD TPHU perneHnd 3a1a4 OCHOBHYIO TEOpeMy anreOphbr;

-IIPUMEHATh TpPU PELIeHUH 3a7ad mpocTeimue (QyHKIUM KOMIUIGKCHOW IEepeMEHHOH Kak
reoMeTpudeckie nmpeodpa3soBaHus

-pelaTbh OCHOBHBIE THUIIbI YPABHEHUIN U HEPABEHCTB C MAPAMETPaMHU,

-IIPUMEHSTH MIPU pelleHnu 3a1a4 HepaseHcTBa Komu-byHsakosckoro, bepHymu;

-BJIa€Th IOHATUEM ACUMIOTOTHI U YMETh €0 NPUMEHSTh IPYU PELICHUH 3a7aY,

-IIPUMEHATb METOABI PELIeHUs MpocTedmmx nudepeHInaNIbHbIX YPaBHEHUH NMEPBOTO M BTOPOTO
MOPSIIKOB

-cBOOOZIHO TPUMEHATh anmapaT MaTeMaTHYeCKOro AaHaiu3a sl HCCIenoBaHus (PyHKUMH u
MOCTPOEHUS TPaQUKOB, B TOM UHCJIE UCCIEIOBAHNS HA

BBINYKJIOCTb,

-OMepUPOBATH MOHITHEM ePBOOOPa3HON (PYHKIIMHU ISl PEIISHUs 3a/1a4;

-OBJIaJIeTh OCHOBHBIMH CBefeHMsAMU 00 wuHterpane HproToHa-JleiiOHNIa M ero mnpocTenmmx
MIPUMEHEHUAX

-OMepUPOBATh B CTAHAAPTHBIX CUTYALUIX MPOU3BOAHBIMU BBICIIUX MOPSAIKOB.

I'eomeTpus

Beimyckauk B 10—11 kiaccax HayduTCsi Ha yrilyOJI€HHOM ypOBHE (AUl YCIIEIIHOTO MPOIOJKEHUS
00pa30BaHUsI MO CMIELHUATBHOCTSM, CBSA3aHHBIM C TIPUKJIATHBIM HCIIOJIb30BAHIEM MaTEMAaTHKH )
DJIeMeHTbl TEOPUN MHOXKECTB U MAaTEMAaTUUECKOHN JIOTUKU:

— CB0OOIHO oOmnepupoBaTh MOHATUSMH. YTBEP)KACHHE, OTPHUIAHHE YTBEP)KACHUS, WUCTHHHBIC H
JIOXKHBIE YTBEPIKAEHUS, IPUIHMHA, CJIEICTBUE, YACTHBIN Ciiydaii 001mero yTBep kIeHus, KOHTPIIPUMED;
— MPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS A1 OOOCHOBAHUS HCTUHHOCTH yTBEP KISHHUHN.

B noscenHeBHOM U3HU U IIPU U3YUYE€HUU APYTUX NPEAMETOB!

— MPOBOAUTH AOKa3aTeNbHbIE PACCYXIEHUS B CUTYyalUsIX MOBCEJHEBHOH >XU3HHU, NMPHU pEIIEHUU
3a4a4 U3 Ipyrux NpeaIMeToB.

BrINyCKHHK HAY4YHTCS

— BIIQA€Thb TE€OMETPUYECKHMH MOHSTUAMM IPU PELIeHUU 3a7ad U MPOBEACHUU MaTeMaTHYeCKHX
pPacCyKIAEHUM,

— CaMOCTOSITENIbHO (POPMYJIMPOBATH ONMpPENeIeHUs] TeOMETPUIECKUX (DUTYP, BBIABUIaTh THIIOTE3BI O
HOBBIX CBOWCTBAaX M NPHU3HAKAX TI€OMETPUYECKHX (Puryp m oOOCHOBBIBATH WIIM ONPOBEPIaTh HX,
00001maTh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (pUryp, MPOBOIUTH B HECIOXKHBIX
ciydasix kiaccu(pukannio GUryp mo pasiuuHbIM OCHOBAHUSM,

— HCCIIeOBaTh  4YEPTEXKH, BKIOYAs KOMOMHAIuM (Uryp, HU3BIEKaTh, WHTEPIPETHPOBATH H
npeoOpa30BbIBATH HHPOPMALIUIO, TIPEACTABICHHYIO Ha YepTekax,



— pemaTh 3aJa4d reOMETPUYECKOrO COMEP’KaHUs, B TOM YUCJE B CHUTYaLUAX, KOTAA aJITOPUTM
pelleHusT He CIEAyeT SBHO W3 VCJIOBUSA, BBIIOJHSITH HEOOXOAHMMBIE [UIsl PEHICHUs 3aJadu
JOTIOJTHUTEJIbHBIE MMOCTPOSHUS], UCCIIEAOBaTh BO3MOKHOCTh MPUMEHEHUs TeopeM U (popmyn st
peleHus 3a1aq;

— yMeTh (HOpMyJIHPOBATH U TOKA3BIBATH TE€OMETPUIECKIE YTBEPIKIACHIS,

— BJIQJCTh TOHSITHSIMH CTEPEOMETPUU: MTPHU3MA, MAPAIIISNCUIIE, MUPaAMHLIA, TETPASIP;

— UMETb NMPEACTABICHUS 00 aKCHOMAaX CTEPEOMETPHH M CICICTBUSIX U3 HUX U YMETb MPUMEHSITh X
MPY PEIIeHUH 3a7ad,;

— YMETb CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB C MCITOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM YHCJIE
U METOAA CIIEIOB;

— UMETh MPEACTABJICHUE O CKPEIIUBAIOIINXCS MPSMBIX B MPOCTPAHCTBE U YMETh HAXOIUTh yroJ U
pPacCTOSTHUE MEKIY HUMU,

— MPUMEHSTh TEOPEMBI O MAPAILICITBHOCTH MPSIMBIX M TJIOCKOCTEH B MPOCTPAHCTBE MPU  PEIICHUN
3amad;

— yMEeTh MPUMEHSTh NapajlieIbHOE IPOSKTUPOBAHUE IS U300pakeHus Guryp;

— yMeTh MPUMEHSITh MePIICHAUKYJISIPHOCTH MPSIMOU U MJIOCKOCTH MPH PELICHUH 337134,

— BIIQJACTh MOHSTHSIMU OPTOTOHAJBHOE TNPOSKTUPOBAHUE, HAKJIOHHBIE W WX MPOEKIUH, YMETb
MPUMEHSATh TEOPEMY O TPEX MEePIICHANKYJISIPaX MPU PEIISHUH 3a/1a4,

— BJIAJIeTh TIOHATUSIMU PACCTOSHUE MEXAy (UTypaMHu B TPOCTPAHCTBE, OOLIUI MEPHEHIUKYISP
IBYX CKPEIIUBAIOIIUXCS MPSIMBIX U YMETh IPUMEHSITh UX TPH PEIICHUH 337a4,

— BJIQIETh TOHSTHEM yTOJI MEXIY MPSIMON U IJIOCKOCTHIO U YMETh MPUMEHSITh €r0 MPHU PEIIeHUN
3amad;

— BJANeTh TOHITHSIMH ABYTPAHHBIA YrOJN, YroJd MEXKAY TUIOCKOCTSMH, TEepPIEeHANKYJISPHBIS
MJIOCKOCTH M YMETh MIPUMEHSITh UX MPH PEIICHUN 331y,

— BJIaJIETh TOHATHUAMHU MPU3MA, MapaJUIeSICTUINE] U MPUMEHSITh CBOWCTBA MapaJljieienuneaa npu
peleHny 3aad;

— BJIQJAETh MMOHSTHEM MPSIMOYTOJIbHBIN MapaJuIeNICUNe] U MPUMEHSTh €ro IPU PeLIeHUH 3a/1a4,

— BIQETh TMOHSTHSIMHU MUPAMUAA, BUABI MUPAMUJ, 3JIEMEHTHI MPABHILHOW MUPAMUILI U YMETb
MPUMEHSTh UX TP PELICHUH 337124,

— HMMETb TPEACTABJICHUE O TeopeMe Diepa, MPaBUIbHBIX MHOTOTPAHHUKAX,

— BIQNETh TMOHSITHEM IUIOMIAb TOBEPXHOCTH MHOTOTPAHHHKA M YMETh MPUMEHSTh €ro Mpu
peleHny 3a1ad,;

— BIIQETh TMOHSATUSIMU TeJNia BpalieHus (LWIMHAP, KOHYC, map U cdepa), UX CeYeHUs U yMeTb
MPUMEHSATh UX TIPU  PEIICHUU 3a7a4,

— BJIQIETh TOHSTUSMHU KacaTeJbHbIE MPSMbIE U MJIOCKOCTH M YMETh MPUMEHSTh UX TPHU PEIICHUN
3amad;

— WMEThb TMPENCTaBJCHHS] O BIHCAHHBIX M OIMUCAHHBIX cepaxX U yMEThb NPUMEHSTb UX TPHU
peleHny 3a1aq;

— BIIQIETh TIOHATUAMU OO0BEeM, OOBEMbI MHOTOTPAHHUKOB, TEJl BPAIICHHS W MPUMEHSThH UX NpPU
peleHny 3a1ad;

— HMeTb TNPEJCTABICHUE O Pa3BepPTKe LIIMHIAPA U KOHYCA, TUIOMIAH MOBEPXHOCTH IMIMHAPA U
KOHYCa, YMETh MIPUMEHSITbUX TP PELICHUH 331134,

— HWMeTh TPEACTABJICHUE O IUIOMAnu chepbl U YMETh MPUMEHSTh €0 MPU PEeIICHUHN 3a1ad,

— yMEeTh pelaTh 33Ja4i Ha KOMOWHALIMYA MHOTOTPAHHUKOB U TE€JI BPAIIICHUS,

— UMeTh TMpPEeNCTaBJICHHE O MOAOOWU B MPOCTPAHCTBE M YMETh peIlaTh 33aJa4d HAa OTHOIIEHUE
00BEeMOB H ITIOLIAICH MOBEPXHOCTEH MOMOOHBIX QUTYP.

B noBceaHeBHO KU3HH U NPH U3YYEHUH APYTHX NPEIMETOB:

— COCTaBJISITh C UCIOJB30BAHUEM CBOHCTB M€OMETPUYECKUX (PUTYP MATEMATHUYECKHUE MOMAENH IJIs
pelleHus 3amad TMPAaKTHYECKOro Xapakrepa W 3aJad M3 CMEXKHBIX JTUCHUIUIHH, HCCIENOBATh
MOJTyYE€HHBIE MOJICTH ¥ HHTEPIIPETUPOBATh PE3YJIbTaT.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

— Bragerh MOHSTHSIMH BEKTOPBI U UX KOOPIUHATHI,

— YMETh BBIMOJIHATD OMEPALNH HAJl BEKTOPAMHU,



— UCHOJIb30BaTh CKAaJSIPHOE MPOU3BEICHHUE BEKTOPOB MIPU PELIECHHUH 3a/1a4,;

— TIPUMEHATb YPaBHEHHUE TUIOCKOCTH, (OPMYJy PACCTOSTHHS MEXAY TOYKAMH, YpaBHEHHE Cepbl

IIPU PELIEHUH 3a/a4,;

— MPUMEHSTb BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE MPHU PELIEHUH 3a4a4.

HcTropusi MaTeMaTHKH

— HMMeTts npencrasieHne 0 BKJIAAE BBIIAKOIINXCSI MATEMATUKOB B PA3BUTHE HAYKU,

— MOHUMATh POJIb MaTEMATHKH B pa3BUTUH Poccun. iMeTh npencraBieHne 00 HCTOPUIECKOM My TH

Pa3BUTHS F€OMETPUU KaK HayKH, OTPOMHOMN POJIM OT€YECTBEHHBIX MATEMATUKOB B 3TOM Pa3BUTHH.

MeToabl MATEMATUKH

— Hcnonp3oBaTe OCHOBHBIE METOABI NOKA3aTENbCTBA, MPOBOAUTH NOKA3ATEIbCTBO M BBINOJHATH

ONPOBEPKEHUE,

— MPUMEHSTb OCHOBHbBIE METOIbI PELIEHUS] MaTeMaTHYEeCKUX 3a/1ay;

— Ha OCHOBE MAaTE€MaTHMYECKUX 3aKOHOMEPHOCTEH B MNPUPOAE XapaKTepHU30BaTb KpacoTy H

COBEPIIECHCTBO OKPY>KAIOLIEro MUPa U NPOU3BEACHUN UCKYCCTBA,

— IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHbBIE CUCTEMBbI

IIPU pelIeHUH MaTeMaTUYeCKUX 3a/ad;

— TM0JIb30BaThCsl MPUKJIAAHBIMU IMPOrpaMMaMU U NPOrpaMMaMy CHUMBOJIBHBIX BBIYUCIEHUH 17

UCCIIEIOBAHMS MAaTEMAaTHIECKUX OOBEKTOB.

BoinmyckHuk 10—11 KJIacCOB MOJYYHT BO3MOKHOCTH HAYYHTHCS HA YIJIyOJEeHHOM ypoBHe (i

o0ecrieueHns1 BO3MOXKHOCTH yCIIELTHOTO MPOJOJDKEHUST 00pa30BaHMsI MO CIIEHATIBHOCTSIM,

CBSI3aHHBIM C OCYLIECTBJICHHMEM HAyYHOW M HCCIEeNOBAaTEIbCKOH IesTeNbHOCTH B 00jacTtu

MATEMAaTHKH U CMEKHBIX HAYK)

- UmeTp npencrasnenne 06 akCHOMAaTUIECKOM METOJIE;

-BJIaJIeTh MOHSATHEM IeOMETPUYECKOr0 MecTa TOYEK B MPOCTPAHCTBE U YMETb NMPUMEHSTb UX IS
pelIeHus 3anady,

-yMeTb NPUMEHSTDH Ui peLIeHMs 3a7ad CBONWCTBA IUIOCKUX W ABYIPAaHHBIX YIJIOB, TPEXI'PAHHOTO
yIJla, TEOPEMbI KOCHHYCOB U CUHYCOB 151

TPEXTPAHHOTIO YIJa,

-BJIaJIeTh TOHATHEM MEpPNEeHANKYJAPHOE CeUeHUEe MPU3MBbl U YMETb MPUMEHATh €ro MpHU peLIeHUH
3a4ad4;

-MMETb IIpeNICTaBIeHNE O IBONCTBEHHOCTH MPaBUJIbHBIX MHOTOTPAHHUKOB;

-BJIafieTh TOHATUSMU LEHTpPajbHOE M MapajielbHOE NPOEKTUPOBAHWE U MPUMEHATh HUX MpH
MOCTPOEHUU CEYEHUN MHOTOTPAHHUKOB METOJIOM IIPOEKLUH;

-UMeTb MpEeACTaBlIiEHHE O pa3BepTKE MHOTOTPaHHMKA M KpaTdaiilleM IyTH Ha I[OBEPXHOCTH
MHOTOTPaHHMKA,

-UMETh MIPENCTABICHNE O KOHHYECKUX CEUCHUSIX,

-MIMETh MPENICTABJICHUE O KacatoIuxcs cepax 1 KOMOMHAINHN TeJl BPAIIEHUS 1 YMETh IPUMEHSITh UX
IIPU PELIEHUN 3a/1a4;

NPUMEHSTH MIPH PELICHUH 3a1a4 POpPMyITy pacCTOSIHHUS OT TOYKH JI0 IJIOCKOCTH,;

-BJIQIETh Pa3HBIMU CHOCOOAMU 3a7aHUsl MPSIMON YPAaBHEHMSIMH M YMETb MPHUMEHSTh NPU PELIESHHN
3a7ad4;

-IIPUMEHSTH MIPHU PELIEHUN 3a/1a4 U N0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOA M METOJ KOOPAUHAT,

-UMeTh TMpeAcCTaBlieHHe 00 akchuoMax o0beMa, MPUMEHSTh (POPMYJIbI OOBEMOB MPSMOYTOJIBLHOTO
napajiesenunena, Npyu3Mel U MUPaMUbl, TETpas3apa NPy peLIeHnH 3a1aY,

-IIPUMEHATh TEOPEMbI 00 OTHOIIEHHUX OOBEMOB MPH PEILEHUH 3a1a4,

- TPUMEHATb WHTErpajl IJsl BbIMUCIEHHS OOBEMOB M TOBEPXHOCTEH TeN BpAIICHUS, BBIYUCICHHS

mIomanu chepruueckoro nosca u oobemMa mapoBoro CJios;

— HUMETb NPEACTABIECHHE O IBWXXKEHHUSIX B MPOCTPAHCTBE. MAPAJIENBHOM IEPEHOCE, CUMMETPUH

OTHOCHUTEJIBHO IUIOCKOCTH, LIEHTPAJIbHON CHMMETPHH, NOBOPOTE OTHOCUTENIBHO MPSMON, BUHTOBOMU

CUMMETPHUH, YMETh MPUMEHSTh UX MPU PELICHUU 3a1a4,;

-UMETb NIPEICTABICHNE O IUIOWAAN OPTOTOHAIBHON MPOEKLIUH,

— HUMETb NPECTaBIeHNE O TPEXI'PAHHOM M MHOIOTPaHHOM yIJIe U NMPUMEHSTH CBOICTBA IIOCKUX

YIJIOB MHOTOTPaHHOTO yIUIa IPU PELICHUH 3a4a4,



— HMETh MPEACTaBICHHUs O NMpeoOpa3oBaHUU MOAOOUS, TOMOTETHH M yMETb NMPUMEHSTh UX NPHU
peLIeHnH 3a7a4;

— YMETb pelaTh 3a/1a4H Ha TUNIOCKOCTH METOIAMHU CTEPEOMETPHH,

— YMETb IPUMEHSITH (POPMYJIbl OOBEMOB ITPH PELICHUH 3a7a4.

BexTopbl 1 KOOPIMHATEI B MPOCTPAHCTBE

— BrnaneTs NOHATHAMHU BEKTOPBI U UX KOOPIUHATHL,

— YMETb BBINOJHSTH ONEPALlNU HaJl BEKTOPAMU,

— HCMOJIB30BaTh CKAJIIPHOE MPOU3BECHNE BEKTOPOB MIPU PELICHUH 337124,

— TMPHUMEHSTh ypaBHEHHE IJIOCKOCTH, (POPMYJy PACcCTOSIHHS MEXKIY TOYKAMH, ypaBHEHHE Chepbl
NPU PELICHUH 337124,

— MPHUMEHSTh BEKTOPBI U METO KOOPAMHAT B MPOCTPAHCTBE NPU PELICHUH 3a1a4,

— HaXoAUTh 00BEM MapauIesIenuIIea U TETPAdApa, 32 JAHHBIX KOOPJUHATAMH CBOMX BEPIINH;

— 3a71aBaTh MPSMYIO B POCTPAHCTBE;

— HaXOJUTb PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOPINHAT;

— HAXOJUTb PACCTOSIHHE MEKAY CKPELINBAIOIIUMUCS MPSIMBIMH, 3aJaHHBIMH B CHCTEME KOOPAHHAT.
Hctopus MmaTemaTuku

— HMmMeThb npencTaBiIeHne O BKJIAE BBIIAIOIINUXCS MATEMATHKOB B Pa3BUTHE HAYKH,

— MOHHUMATh POJIb MATEMATUKHU B pa3BuTuu Poccun.

Mertoasl MaTeMaTUKH

— Hcnonp30BaTh OCHOBHBIE METOABI JAOKA3aTENbCTBA, MPOBOIUTH JOKA3aTENbCTBO U BBINOIHATH
OTIPOBEPKEHHE;

— MPHUMEHSITh OCHOBHBIE METO/IbI PEIIEHHSI MATEMATHIECKHX 3a1a4;

— Ha OCHOBE MAaTeMAaTHYeCKHX 3aKOHOMEPHOCTEH B MpPHUPOAE XapaKTepU30BaTb KPacoTy W
COBEPIIEHCTBO OKPYIKAIOIIEro MUPa U NMPOU3BEACHHUN HCKYCCTBA;

— TIPUMEHATb MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CHCTEMBI
NPU PEUICHUH MaTEMAaTHYECKHX 3a/1a4;

— TMOJIb30BATBCS TMPHUKJIAJHBIMA MPOrpaMMaMH M TMPOrPaMMaMH CHMBOJIBHBIX BBIYHUCICHUH IS
UCCIIEIOBAHHS MATEMATHIECKUX OOBEKTOB;

— CTPOHTDH U300paKEHHsI FTEOMETPUIECKUX (PUTYP MPH M3YYEHUU TEOPETUUECKOTO MaTepuana, Ipu
peLIeHNH 3a71a4 Ha JOKa3aTeNbCTBO, IOCTPOSHNUE M BBIYHUCIICHNE, PACIIO3HABATD HA YepTe-

JKax, MOCTISIX M B PEATbHOM MHPE TeOMEeTPUIECKHe (PUTYPHL;

— TMPUMEHATh MaTEeMaTHYEeCKHE 3HAHUS K HCCIENOBAHMUIO OKPYKAMOIEro Mupa (MOxeIHpOBaHHE
($U3NIECKUX MPOLIECCOB, 3a1a9l YKOHOMHUKH).

ConepxaHue y4eOHOro mpeamera.
Auaredpa 1 HaYaIa MaTeMATHYECKOI0 AHAJIN3A

IloBTOpenue kypca matematuku 10 kaacca (10 yacos) IloBTopeHue

HeiictButenpHble uyucna. CreneHHas ¢yHkuus. [lokasarenbHas ¢yakuus.  Jlorapupmudeckas
¢ynkums. Tpuronomerpudeckue Gpopmynbl. TpuroHoMeTpudeckne ypaBHEHHUSI.

1. Tpuronomerpuueckne pyHkuuu (20 yacos)

Ob6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHUH (QyHKUMH. UETHOCTh, HEYETHOCTD, EPUOTUIHOCTD
Tpuronomerpuueckux (QyHkiuid. CBoiictBo GpyHkunu y=cosx u ee rpaduk. CBoicTBO QyHKINH y=
sinx u ee rpa¢uk. CpoiicTBa u rpaduku PyHKUUH y=tgx u y=ctgx .OOpaTHbIC TPUTOHOMETPUIECKHE
byHKIMH.

2.I1pousBoaHas u ee reoMeTpu4ecKuii cmbica (20 yacos)

IIpoussonnas. [Ipomssonnas creneHHod ¢yHkuuu. Ilpasuna nudpdepenuupoBanus. IIponsBonHbe
HEKOTOPBIX 3JIEMEHTApHBIX (PyHKIUH. I 'eoMeTpHUeCKIii CMBICT TPOU3BOIHOM.

3.JlpumeHeHHe MPOU3BOAHOI K HcceN0BaHUIO PyHKIUI. (20 yacos)
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Bospacranue u yObiBaHue (yHKUMH. OKkcTpeMyMbl (yHKkuuu. llpumeHeHne NpPOM3BOAHOH K
noctpoenuto rpadukos GyHkuuid. Hanbospinee n HauMeHblnee 3HaueHUe (QyHKImH. BBITyKIOCTH
rpaduka GpyHKIUH, TOUKH epernda.

4.Nuterpan (20 uacos).

[TepBooOpasnHas. IIpaBuna HaxoxaeHus mnepBooOpasHbx. [Lmomanas KPUBOJIMHEHHOW Tpameruu u
uHTerpan. Beramucienune uHTerpanos. Beramcnenmne miomaneii GuUryp ¢ NOMOIIBIO HHTETPAJIOB.
IIpuMeHeHne NPOU3BOIHON UHTErpaja K PELICHUIO MPAKTUYECKUX 3a/1a4.

S. KomOounaropuka (13 1acos).
[Ipasuno npousBenenus. Ilepecranosku. Pazmemienus. Coyeranus u ux cporicrea. buanom HeroToHa.

6.J1eMeHTbI TeopuH BeposiTHocTel. CtaTucTHKA. (22 yaca)

Cobbrrusa. Kombunanus codsrruii. [IporuBononosknoe codbitie. BeposTHOCTh coObiTus. CrnoskeHue
BeposiTHOCTel. HezaBrcumele coObITHs. Y MHOXKEeHHE BepOsiTHOCTEH. CTaTUCTHYECKAs! BEPOATHOCTD.
Cnyuaiinble BenmnunHbl. LleHTpanbHeie TeHAeHIMH. Mepbl pazdpoca.

7.ATorosoe nosropenne (24 uaca).

OcHoBHasl 11e71b; 0000IIUTE U CUCTEMAaTU3UPOBATh Kypc anredpnl  Havana ananusa 3a 10-11 kiace,
peliasi TECTOBbIE 3a7aHusl IO COOPHUKAM TPEHUPOBOUHBIX 3amaHuil Mo moarotoske k EI'D; co3marh
YCJIOBUSI AJIs TUTOJJOTBOPHOT'O Y4acTUsl B paboTe B rpyrne; GOpMHPOBATh YMEHHsI CAMOCTOSITEBHO U
MOTHBHPOBAHHO OPTaHHU30BBIBAThH CBOK [IESITELHOCTD
Pemenune 3ana4 Ha NTOBTOPEHUE.

8. lloaroroBka k I’ (14 yacos).
Pazbop 3amau EI'D.

I'eomerpusi (68 uacos)

Metoa xoopauHat B npoctpaHcTBe. /Ipuxkenns. (15 yacos)

[IpsimoyronpHast cucreMa KoOpAMHAT B mpocTtpaHcTBe. KoopnuHatel BekTopa. CBsi3b MeEXAY
KOOpAMHATaMH BEKTOpa M KOoOpAuHaTamH TOoukH. IIpocrelimme 3amaun B koopanHaTax. CkansipHOe
NPOM3BENCHNE BEKTOPOB. YTOJN MeEOy BEKTOPaMH. BeIMHCIeHHE YIJIOB MEXAY NPSMBIMUA H
IUTIOCKOCTSIMU. Bunbl nBmwkeHus — cuMMmerpusi (OceBasi, LEHTpalibHasl), 3€pKaJibHasi CUMMETPUS,
napajuieIbHbIN IEPEHOC.

Huanuap, konyc ,map. (17 yacos)

[onsiTve LMNIMHApPA;, TIIOMAAb NMOBEPXHOCTH ILnHApa. [IoHsATHE KOHYCa, IUIOIAaab MOBEPXHOCTH
KOHYCa, YCEYEHHBIN KOHYC.

Cdepa n map. BzanmHoe pacnonoxeHrne cepbl U MUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe.
Ypasnaenue chepsl. [Lnomans chepsl.

Oo6bembl Te1. (23 yaca)
ITonsitue o6bema. OOBEM MPSIMOYTOIBHOTO MapauIeenuena, 00beM MPsSMOH MPU3MBI M LIWJIHHAPA.
O0beM HaKJIOHHOW MPHU3MBL, TIUPaMUb! U KoHyca. OO0beM 1mapa 1 miomanb chepsbl.

Hrorosoe nopropenue. (13 1yacos)

OcHoBHas nenb. 0000IMUTE U CHCTEMATU3HPOBATh Kypc reomerpun 3a 10 kiacc, pernasi TECTOBbIC
3amanus Mo COOpHUKAM TPEHUPOBOYHBIX 3aJaHMii MO moarotoBke k EI'D; cosmate ycnmoBust mus
IUIOIOTBOPHOTO ydacTusi B pabdore B rpymmne, (QOpMHPOBATH YMEHHSI CaMOCTOATENBbHO U
MOTHUBHPOBAHHO OPTaHU30BBIBATH CBOK) IEATEIIHHOCTb.

TemaTH4yecKkoe NIAHUPOBAHUE

| Ne | Tema Koauyectso | KoHTpoJbHbIE DJeKTPOHHbIE
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n/n yacos paboThbl (umdpoBble)
obpasoBaTesibHble

pecypchbl
1. MosTopeHue kypca 10 10 1
Knacca
2. TpuroHomeTpuyeckue 20 1 httDs://resh.edu.ru/subiect/51/
DYHKLMK
3. MeTog KOOpAUHAT B 15 1 httDs://resh.edu.ru/subiect/17/
npocTpaHcTBe. [BUXKeHUA.
4. TMpowu3BogHasa u ee 20 1 https://resh.edu.ru/subiect/51/
reoMeTpUYECKUiA CMbICA
5. MpumeHeHune 20 1 https://resh.edu.ru/subiect/51/

NMPON3BOAHOW K
MCCNeL0BaAHNIO (DYHKLNIA.

6. LwunuHgp, KOHYyC, wap. 17 1 https://resh.edu.ru/subject/17/
7. WHterpan. 20 1 https://resh.edu.ru/subiect/51/
8. Ob6bembl Ten. 23 1
9. Kom6uHaTopuka. 13 1 https://resh.edu.ru/subiect/51/
10. 3neMeHTbl Teopuu 22 2 https://resh.edu.ru/subiect/51/
BEPOATHOCTENA.
Cratucruka.
11. MoBTopeHUe Kypca 13 https://resh.edu.ru/subiect/17/
« FeomeTpusa»
12. MoBTopeHMe Kypca « 24 1
Anrebpa n Hayana
MaTeMaThyeckoro
aHanmsa»
13. MNoprotoBka KEI3 21
MToro 238 12
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