MBOY IlkoJa Ne36 r.o. Camapa
AHHoOTanus K padoyeii nporpamme 1o yuedoHomy npeamery «MaTteMaTHKa»
(cpeanee odmee oopazoBanue, 10-11 kiacce, yriy0JeHHbIH YPOBEHb)

Pabouas nmporpamMma coctapiieHa Ha ocHOBe DyHJIaMEHTAIBHOTO sipa COAEpkKaHUs OOIIEro
oOpazoBanuss u TpebGoBaHUM K pe3ynbTaTaM OCBOEHHUS OCHOBHOH 0011e00pazoBaTeabHON
OporpaMMbl  OCHOBHOTO  0Omiero  oOpa3oBaHHs, TpeACTaBICHHBIX B DenepaabHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe oOmero oOpa3oBaHMs, B COOTBETCTBHH CO
CJICAYIOIIUMU JTOKYMEHTaMHU:

1. ®denepanpubIii 3akoH «O06 0O0pazoBanuu B PDy» No273-D3 ot 29.12.2012.

2. @enepa’dbHBI TOCYAAPCTBEHHBIM 00pa30BAaTENbHBIM CTaHAAPT OCHOBHOTO OOIIETO
o0pa3oBaHMs, YTBEPXKACHHBI TNPUKAa30M MHHUCTEPCTBA OOpa3oBaHHWsI W HAYKH
Poccutickoit ®eneparuu Nel576 ot 31.12.2015.

3. ®denepanbHbli NepeyeHb Y4eOHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM OOpa30BaHMS
u Hayku Poccuiickoil ¢enepanuu K HMCHOJIB30BAHUIO B 00pa30BATEIBHOM IIpOIIECCE B
001reobpazoBaTesibHOM yupexaeHuu Ha 2021-22 yu. Tox.

4. Tlporpammsl.

e Aunrebpa m Havasa mMareMaTHueckoro aHaimu3a. COOpPHHK MPHUMEPHBIX PadOYHX MPOTpPaMM
10-11 xiaccsl: yueb. mocobue i oOlieoO0pa3oBaT. OpraHuM3aluii: 0a30BbIM M YriayOJIeHHBIN
ypoBHu / cocT. T.A. BypmuctpoBa/.-Mocksa.: [IpocBemenue, 2020.
e T'eomerpus. COOpHUK NpUMEpHBIX pabounx mporpamm 10-11 kmaccel: yue®. mocobue amis
o0mieoOpa3oBar. opranu3anuii: 0a30Bblii U yriyOneHHbld ypoBHH / cocT. T.A. Bypmuctposa/.-
Mockaa.: IIpocsemenue, 2020.
[Iporpamma obecneuena YMK:

e Aunrebpa u Havajga mMareMaTuuyeckoro aHaiusa. 10 kmacc: ydeOHUK Ui oOiieoOpa3oBar.
opranuzanuii: 6a3oBbid u yriyosn. ypoau / [Komsarun FO.M., TkaueBa M.B., ®enoposa H.E.,
[[Tabynun M.N.]. — M.: IIpocBemenue, 2016.
e Aunrebpa u Havajga mMareMaTHuyeckoro aHaiamusa. 11 kmacc: ydeOHUK Ui oOmieoOpa3oBar.
opranuzanuii: 6a30Beiii u yrayosn. yposau /[Komsrun FO.M., TkaueBa M.B., ®enoposa H.E.,
[[Tabynun M.N.].— M.: IIpocBemenne, 2016.
e Teomerpus. 10-11kmacc: yueOHUK [uisi 001IeoOpa3oBaTeNbHBIX OpraHu3aluil: 0a3o0BbIi U
yria. YpoBau / Atanacsia JI. C. byryzos B. ®@., Kagomiies C. b. u np.-M.: IIpocsemienue, 2016.

Heau m 3agauyu peaju3anuu OCHOBHOI 00pa3oBaTeIbHOM NMPOrpaMMbl CpeIHero
0011ero o0pa3oBaHus

Heasimu peanu3anMu OCHOBHON 00pa3oBaTEeNbHONH MPOTpaMMBbl CpPETHEro OO0IIeTo

00pa3oBaHus SBISIOTCS:



e CTAHOBJIIEHHWE M Ppa3BUTHUE JIMYHOCTH OOYYalOLIErocss B €€ CAMOOBITHOCTH U
YHUKAJIbHOCTH, OCO3HAaHHUE COOCTBEHHOW WHIMBHYaJIbHOCTH, IMOSIBICHUE XKU3HEHHBIX
IUIAaHOB, TOTOBHOCTb K CaMOOTIPEIEIICHUIO;

e JIOCTHKE€HHE BBIITYCKHUKAMHU IIJIAHUPYEMBIX PE3YJIbTATOB: ONPEIEIAEMbIX TUUHOCTHBIMH,
CEeMEHUHBIMHU, OOLIECTBEHHBIMHU, FOCYIaPCTBEHHBIMHU MTOTPEOHOCTAMHU U BO3MOXKHOCTSIMU
00y4aromerocsi CTapiiero IIKOJBHOTO BO3pacTa, MHIUBUAYaJbHOW 00pa3oBaTeNbHOM
TPAaEeKTOPHUEH €ro pa3BUTHUS U COCTOSIHUEM 370POBBSI.

JlocTikeHre TNOCTaBJICHHBIX LieNiel MpHu pa3paboTke M peanu3anuu o0pa3oBaTebHON
opraHuzanueil OCHOBHOW 00Opa30BaTEeNIbHOW IpOrpamMMbl CpeiHero oOmero o0Opa3oBaHUsS
npeaycMaTpuBaeT PEUICHUE CIEAYIOMINX

OCHOBHBIX 32124

e (hopMUpPOBaHHE POCCUICKOHN IpaXK1aHCKOM NACHTUYHOCTU O0YJarOIUXCS;

e COXpaHEHME U pa3BUTUE KYJIbTYPHOIO pa3HOOOpa3susi M  A3BIKOBOI'O Hacleaus
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit ®expepainuu, peanusanus IpaBa Ha
U3y4eHHE POJHOTO $3bIKA, OBJAJCHHE JTyXOBHBIMH IIEHHOCTSIMH H KYJIBTYpOH
MHOT'OHaIMOHaIbHOTO Hapoaa Poccuu;

e oOecrieyeHHE pPABHBIX BO3MOYKHOCTEH IOIy4eHHUs] KAaueCTBEHHOI'O CpEIHEro oOIIero
oOpa3zoBaHus;

o o0ecrieueHHE JIOCTHIKEHHS OOYyYalOUIMMHCS 0Opa3oBaTENbHBIX  pE3yIbTATOB B
COOTBETCTBUHM C TpeOOBaHMSAMH, YCTaHOBJIEHHbIMH DenepalbHbIM T'OCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM CpeaHero obiero oopazoBanus (nanee — PI'OC COO);

e oOecrieueHne peanus3anuu OecruiaTHOro oOpa3oBaHMs Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus B 00beMe OCHOBHON 00pa30oBaTeNbHOM MPOrpaMMBbl, IPeyCMaTpUBAtOIIeH
U3YyYeHHE 00S3aTeNbHBIX yUYEOHBIX MPEIMETOB, BXOISIIIMX B y4eOHbIN MiaH (y4eOHBIX
IpPEeMETOB MO BbIOOPY M3 00s3aTEIbHBIX IMPEIMETHBIX O00]acTel, MOMOJHUTEIbHBIX
y4eOHBIX MPEIMETOB, KypCOB MO BBHIOOPY M OOIIMX Ui BKJIIOUYEHHUS BO BCE ydeOHBIE
MJIaHbl Y4eOHBIX TPEJAMETOB, B TOM YHCIE Ha YIIyOJICHHOM YpOBHE), a TaKke
BHEYPOUHYIO JI€ATEIIHOCTB;

e YCTaHOBJEHHME TpeOOBAaHMN K BOCIHUTAHUIO W COLMATIM3AIMUA OOYYaIOUIMXCS, HX
CAaMOWJICHTU(HUKAIIMA  MOCPEICTBOM  JIMYHOCTHO W OOIIECTBEHHO  3HAYUMOM
NeSITETbHOCTH, COIMAIBbHOTO W TPaXXIaHCKOTO CTAaHOBIICHHS, OCO3HAHHOTO BBIOOpA
npodeccur, MOHUMaHUe 3HaueHHUs] MPOPEeCCUOHATBHON AEATENbHOCTH JUIS YeloBeKa U
o01iecTBa, B TOM YHCJIE Yepe3 peau3aliio 00pa3oBaTeIbHBIX MPOrpaMM, BXOISIIUX B

OCHOBHYIO 00pa30BaTeIbHYIO IPOTPAMMY;



e olecrieyeHHe NPEEMCTBEHHOCTH OCHOBHBIX OOpa30OBaTENbHBIX MPOrpaMM HadallbHOTO
0011eTr0, OCHOBHOT'O 00IIET0, CPeTHEro 00IIeT0, MPOPECCHOHATHHOTO 00pa30BaHUS;

e Pa3BUTHE T'OCYAAPCTBEHHO-O0IIECTBEHHOTO yIIPaBIICHHUs B 00pa30BaHUY;

e (opmHupoBaHHE OCHOB OIICHKH pE3YyJIbTaTOB OCBOEHUS OOYYarONIMMHCS OCHOBHOMN
o0pa3oBaTeNbHOIl  MPOrpaMMbl,  JEATEIbHOCTH  MEJaroru4eckux  pabOTHUKOB,
OpraHu3aIfii, OCYIIECTBIISIONINX 00Pa30BaTEIbHYIO AEATEIbHOCTD;

e CO3/IaHUE YCIIOBHH JUIS Pa3BUTHS U caMOpeaTn3auy o0yJaromuxcs, 11 (GOpMUpPOBaHUS
3I0pOBOr0, 0€30macHOr0 M JKOJIOTMYECKH ILerecoo0pa3Horo oOpasza  KU3HU
oOydJaronuxcs.

N3yuenue anreOpsl M Havadl MaTEMaTUYECKOrO0 aHallu3a B CTaplled IIKoje JacT

BO3MOXXHOCTH JIOCTHIKEHHUS 00YUAIOIUMHUCS CIEAYIONINX PE3yJIbTaTOB.

JInuHOCTHBIE:

1) chopMHUpPOBAaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH, KPUTHYHOCTh MBIIUICHUS, YMCHHE pACIO3HABATh  JIOTHYECKU

HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh THIIOTE3Y OT (PaKTa;

2) TOTOBHOCTb MU CIIOCOOHOCTH BECTH AHANIOT C APYTUMHU JIOAbMH, JOCTUTaTh B HEM

B3aMMOIIOHUMAHUS, HAXOAUTh OOIIUE [ETUU COTPYAHUYATH ISl UX JOCTUKCHHUS;

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, JIETHMH MIIAJIIIETOBO3PACTa, B3POCIHIMHU B

00pa3oBaTenbHON, OOIIECTBEHHO TIOJE3HOW, Y4eOHO-UCCIIeIOBATENbCKOM, MPOEKTHOW U

JIPYTUX BUOAX ACSITEIbHOCTH;

4) TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha

IIPOTSKEHUH BCEH J)KM3HU; CO3HATEIILHOE

OTHOIIEHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIOYCHEIIHON Mpo(eCcCHOHAIbHOU U

0O0I1eCTBEHHOH 1€ TETbHOCTH;

5) acTeTHYeCcKOe OTHOIIEHHE K MHUPY, BKIIIOUAs 3CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO

TBOPYECTBA;

6) oco3HaHHBIN BBIOOp Oyaymied mpodeccun M BO3MOKHOCTEH peanu3airi COOCTBEHHBIX

JKU3HEHHBIX IJIAHOB, OTHOIIEHUEK MPOGECCHOHANBHON NEATENHHOCTH KaK BO3MOXKHOCTH

YUaCTHUSIB PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, 00IIIe

HaIllMOHATBHBIX TTPOOIIEM.

MeranpeameTHsle:

1) yMmMeHHE CaMOCTOATEIbHO OMNpPENENSITh I[EeNU MACSITENbHOCTH W COCTABIATH ILJIAHBI

NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJHPOBATH W KOPPEKTHPOBATH

JACATCIIBHOCTD, HCIIOJIB30BaTh BCC BO3MOJKHBIC PECYPChI JJIA JOCTHIXCHHUA



MOCTaBJICHHBIXIIEJIEN U peanu3aluy IIaHOB JIeATEIbHOCTH; BHIOMPATh YCIEIIHbIE CTpaTeruu
B PA3JIMYHBIX CUTYalUsX;

2) yMeHHE TMPOAYKTUBHO OOINIATHCS M B3aWMOJICHCTBOBaTH B IPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh [O3ULUU JPYTUXYYACTHUKOB JESATENbHOCTH, 3()PPEKTUBHO
pazpeiiaTh KOHQIUKTHI;

3) BnazeHue HaBBIKAMH I[TO3HABATEIBHOM, Y4eOHO-MCCIENIOBATEIbCKOW M TMPOEKTHOM
JESITEIIbBHOCTH, HAaBbIKAMU PA3PELICHUS

npo0isieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPEelIeHUs
MIPaKTUYECKHX 3a]1a4, IPUMEHEHHIO

Pa3IUYHBIX METOJI0B IIO3HAHMUSI,

4) TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMALMOHHO-TIO3HABATEILHON
NEeSTENIbHOCTH, BKJIIOYasi YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX HCTOYHUKAX WHPOpMAIUH,
KPUTHYECKHOIEHUBATh W MHTEPHPETUPOBATh HH(OpPMALNIO, TOTYy4aeMyI H3pa3IHuHbIX
HCTOYHUKOB;

5) yMeHHe HCIOIb30BaTh CPEICTBA MH(POPMAMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMA
(manee — MKT) B perieHr# KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX 33/1a4UC
coOnrofeHreM  TpeOOBaHMI  JPrOHOMHKH,  TEXHUKH  O€30MacCHOCTH,  TUTHEHBI,
pecypcocOepekeHu s, MPaBOBBIX M ATHUECKUX HOPM, HOPM UH(OPMAIIMOHHOM 0€3011acCHOCTH;
6) BiaseHue SA3bIKOBBIMU CPEJCTBAMH — YMEHHE SICHO, JIOTMYHOM TOYHO HU3JIaraTh CBOIO
TOYKY 3pEHMS, HCIIOJIb30BATh aJCKBAaTHBIE S3bIKOBBIE CPENICTBA;

7) BiajeHWe HaBBIKAMU II03HABATENbHOW pe(IeKCUM Kak OCO3HAHMS COBEPILAEMBIX
JNIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUXPE3YyJbTATOB U OCHOBAHWM, TPaHUIl CBOETO

S3HAaHUA 1 HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPEACTB UX JOCTUKCHH.

B cootBercTBuM ¢ mpunsToi KoHienmueil pa3BuTusi MaTeMaTH4eCKOro 00pa3oBaHus B
Poccuiickoit deneparuu, maTemMaTHdeckoe 0oOpa30oBaHUE pEIIAeT, B YACTHOCTH, CIEIYIONINE
KITIOUCBBIC 33]IA9H:

e «IPEIOCTaBIATh KAKIOMY OOydYaroImeMycss BO3MOXXHOCTh JOCTIDKEHUS  YPOBHS
MaTEeMAaTHUYECKUX 3HAHWA, HEOOXOAUMOro i MJalbHEHIIeH yCIelmIHOW JKH3HU B
ol1IecTBeY;

e «oOecmeunBaTh HEOOXOJUMOE CTpPaHE YHCIO  BBITYCKHUKOB, MaTeMaTH4ecKas
MOJATOTOBKAa KOTOPBIX JOCTATOYHA I TMPOJOKEHHS OOpa30BaHUS B Pa3IUYHBIX
HANPaBIEHUSX © NS TPAKTHYECKOH JESITeTbHOCTH, BKIIOYas IMpernojaBaHue
MaTeMaTUKH, MaTeMaTHYeCKHE HCCIeqoBaHusA, paboTy B chepe WHGOOPMAITMOHHBIX

TEXHOJIOTHI U IP.»;



e «B OCHOBHOM OOIEM W CpeaHeM o00IeM OoO0pa30BaHHHM HEOOXOJUMO MPETYCMOTPEThH
HOJATrOTOBKY OOYYaroIMXCsi B COOTBETCTBUHM C MX 3alpocaMH K YPOBHIO MOJTOTOBKH B
cepe MaTeMaTHIecKoro o0pa3oBaHUs.

COOTBETCTBEHHO, BBIJCIAIOTCS TPU HampaBieHHs TpeOOBaHUI K pe3ynbTaTam
MaTeMaTH4eCKOro o0pa3oBaHus:

1. mpakTUKO-OPUEHTHUPOBAHHOE MAaTEMATUYECKOE 00pa30BaHue (MaTeMaTUKa Ul dKU3HN);

2. MaTeMaTuKa JJIs HCIIOJIb30BaHMs B IPO(GECCHu;

3. TBOpYECKOE HAaIpaBICHHWE, Ha KOTOpPOE HaleleHbl Te oOyJaromuecs, KOTOpbIe
IUIAHUPYIOT 3aHUMAaThbCsd TBOPYECKOM M HCCIIENOBATENIbCKOM paboToil B obsacTtu
MaTeMaTHKH, (PU3UKH, SKOHOMHKH U APYTHX 00JIACTSIX.

OTH HampaBlCHUS peau3yloTCs B ABYX Oyiokax TpeOoBaHMN K pe3yiabTaram
MaTeMaTH4ecKoro o0pa3oBaHusl.

Ha 6a3oBomM ypoBHe:

e Brinycknuk Hayuyurtes B 10—11-m knaccax: 175 UCIOJIb30BaHUS B ITOBCEIHEBHON JKU3HU
U obOecriedeHUs] BO3MOXKHOCTM  YCHEIIHOTO TPOJNOJDKCHHS  OOpa3oBaHHsS IO
CHELHATbHOCTSM, HE CBA3aHHBIM C NPUKJIAHBIM UCIIOJIb30BAaHUEM MaTEMaTHKH.

e BBINYCKHUK MOJIYYHT BO3MOXKHOCTH HayuMThbesi B 10-11-m kmaccax: uis pa3BUTHS
MBIIUIEHUS], MCIOJIb30BAaHUS B TMOBCEJHEBHOM >KM3HM U 00€CredeHHs] BO3MO>KHOCTH
YCIEIIHOT0 NPOAODKEHHUS OO0pa3oBaHMsI IO CIEUUAIbHOCTAM, HE CBSI3aHHBIM C
NPUKJIAJHBIM UCTIOIb30BAHUEM MAaTEMATUKH.

Ha yrny6nenHoM ypoBHe:

e Brinycknuk Hayuyurtes B 10—11-m kiaccax: A yCHEIHOTO MPOJOJKEHUsT 00pa3oBaHus
0 CIELUATBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAaHUEM MaTEMAaTHKH.

e BBIMyCKHUK MOJYYHT BO3MOKHOCTh HayunThes B 10-11-Mm kiaccax: uist oOecrnieueHust
BO3MOKHOCTH YCHELITHOT'O MIPOAOIIKEHHs 00pa30BaHUs MO CHELHUATbHOCTSM, CBA3aHHBIM
C OCYUIECTBJIIEGHMEM HAyyHOM ¥ UCCIIEOBATENbCKONM JEATENIbHOCTH B 00JacTH
MaTEeMaTHKU U CMEXHBIX HaYK.

[lenu ocBoeHHsT TporpaMMbl 0a30BOrO ypOBHA — OOecleYeHHEe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSl MaTEMATHUYECKUX 3HAHMM M YMEHUH B MOBCEIHEBHOW *XU3HU M BO3MOXXHOCTH
YCIELHOTO0 MPOAOKEHHUS 00pa30BaHMS MO CIEUUATbHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM
HCIIOJIb30BaHUEM MaT€MaTUKH.

[IporpamMa mo mareMaTHKe Ha 0a30BOM YpOBHE IpeaHa3HaueHa JUId O0y4aroIluXcs
CpeIHeW IIKOJIbI, HE UCHBITHIBABIINX CEPbE3HbIX 3aTPYAHEHUN HaNpeIbIAYIIEero YpOBHS

00yJeHUsI.



OOyuarommecsi, OCYIIECTBISAIOMNUE OOydeHHe Ha 0a30BOM YPOBHE, JOJKHBI OCBOWTH
o0mre MaTeMaTu4eckue YMEHHsI, HEOOXOJUMBIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE
C TEM OHH IIOJIY4alOT BO3MOXKHOCTh U3yYHTh MPEAMET TIy0Ke, C TeM YTOOBI B JalbHEHIIEM TpU
HEO0OXOIUMOCTH U3ydaTh MAaTEeMATUKY i MPO(ecCHOHATBHOTO TPUMEHEHHUS.

[Ipy wm3ydyeHMH MaTeMaTUKU Ha YIIYOJIEHHOM YpOHE MpPEeabsBISIOTCS TpPeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpPABICHUIO «MaTeMaTHKa s NpOo(pECCHOHATBHONH JEeSTEIBbHOCTHY,
BMECTE C TEM BBITYCKHUK IOJIy4aeT BO3MOXKHOCTh M3YYHUTh MaTE€MaTHKy Ha ropasio Ooiee
BBICOKOM ypOBHE, YTO co34acT (GyHIaMEHT Uil JalbHEWIIero Cepbe3HOro U3yueHUus
MaTEeMaTHKH B BYy3€.

Yri1y0/1eHHbBIH YpOBeHb

Auredpa m HayaJIa aHaJIM3a

[ToBTOpenue. Pemenue 3a1ay ¢ UCNOJIb30BAHUEM CBOMCTB YMCENl M CUCTEM CUMCIICHUS,
JeTMMOCTH, J10J€i M 4yacTel, MPOLIEHTOB, MOAYJIel unces. Pemenue 3aiad ¢ UCHOIb30BaHUEM
CBOWMCTB CTENCHEW ¥ KOPHEW, MHOTOWICHOB, NPEOOpa3OBaHWi MHOTOWICHOB U JIPOOHO-
palMOHANIbHBIX BhIpaKeHUN. Perienne 3a1au ¢ uCrojib30BaHUEM I'paJyCcHOM Mephl yria. Monyinb
Yrclia U ero cBoiicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO PabOTy, CMECH U CILIaBHI C
MOMOIIbIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATIFHBIX YPaBHEHUI U UX cucTeM. Penienue
3a/la4 C IOMOUIBI0 YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEpEMEHHOMW, ¢
IPUMEHEHHEM H300pakKeHUsI YHCIIOBBIX NPOMEXKYTKOB. PelieHue 3amad ¢ UCHOJIb30BaHUEM
yucnoBBIX (GYHKIUH M ux rpadukoB. Mcmonp3zoBaHue CBOWCTB W TpadUKOB JTHUHEHHBIX U
KBaJIpaTHUHBIX (YHKIUI, 00paTHOW MPOMOPIMOHATbHOCTU. ['paduueckoe pelieHne ypaBHeHUN
U HepaBeHCTB. Vcmonp3oBaHue omepanuil HajJg MHOXECTBAMHM U BBICKA3bIBAaHUSMHU.
Hcnonp30BaHWE HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHON NEpEeMEHHOW, YMCIOBBIX
MPOMEXKYTKOB, UX OObEeTUHEHHI M mepeceueHuil. [IpuMeHeHne mpu pemeHu 3a7ad CBOMCTB
apuQMeTHUECKOl M TeOMETPUUYECKON MPOrpeccHH, CYMMHUPOBAaHUSA OECKOHEYHOHN CcXopsiencs
T€OMETPUUYECKON MTPOTPECCUM.

MHuoxecTBa (YHCIIOBBIE, TeOMETpHUeCKuX (uryp). XapakKTepUCTHUUECKOE CBOWMCTBO,
BJIEMEHT MHOXXECTBa, IIyCTO€, KOHEYHoe, OeckoHeyHoe MHOoXkecTBO. CrocoObl 3amaHus
MHOkecTB [logmuoxkecTBO. OTHOILIEHUSI TPUHAATIEAKHOCTH, BKIIOUEHHS], paBeHCTBA. Onepanuu
Hany MHokecTBamu. Kpyrum DOiinepa. Koneunsle u OeCKOHEYHBIC, CUYETHBIE W HECUETHBIC
MHO>KECTBA.

VicTuHHBIE W JIOKHBIE BBICKA3bIBAHUS, OMNEPAlMA HAJ BBICKA3BIBAHUSIMU. Aeedpa
svickasviganui. CBsI3b  BBICKA3bIBAHUW € MHOXecTBaMU. KBaHTOpBI CyIIECTBOBaHUS U

BCEOOIIHOCTH.



3akoHbl JOTUKH. OcHoGHble Jno2uyeckue npasuna. PenieHne JOrM4ecKkux 3ajaad ¢
MCII0JIb30BaHUEM KPYIOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUI.

Ymozaxmouenns. OOOCHOBaHUS M JOKA3aTENbCTBO B MaTeMaruke. Teopembl. Bumbl
MaTeMaTHYeCKUX YTBEPXKICHUN. Buow! ookazamenvcms. Mamemamuueckas
UHOYKYUS. Ymeeporcoenus: obpamuoe OaHHOMY, NPOMUBONOJIONCHOE, obpamuoe
NPOMUBONONOHCHOMY OanHoMmy. [IpU3HAK U CBOWCTBO, HEOOXOIUMBIE U JOCTATOYHBIC YCIOBUSI.

Ocnoenas meopema apugmemuxu. Ocmamku u cpaenenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema @epma. q-uunvie cucmemvl CUUCTEHUSL.
Dyuxyus Jinepa, YUcio u cymma oenumeneli HamypaibHO20 YUCid.

Paguannas wmepa yriia, TpUTOHOMETPUYECKAs OKPYKHOCTb. |pPUTOHOMETPUUYECKUE
¢GyHKIMKM yucen U yriaoB. Popmysibl IPUBEIEHHUS, CIIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIUH,
(dopMynbl ABOWHOTO M TOJOBUHHOIO aprymeHta. lIpeoOpazoBaHue CyMMBbl, DPa3HOCTH B
IPOM3BEACHUE TPUTOHOMETPUUECKUX (PYHKIMIA, 1 HA0O0POT.

Hymn ¢yHKIMHA, TpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombimee u
HanMeHblIee 3HadeHne Qynkuuu. [lepuonnueckne GyHKIMM 1 HAMMEHBIIHH 1eproA. YeTHbie
HeueTHbIE PYHKIUN. PYHKYUU «OPOOHAS YACMb YUCIA» U «YeNdsl 4aCmb YUCTAN.

Tpuronomerpuueckue (QyHKIUMM 4YuciaoBoro aprymenra. CoiicTBa U rpaduku
TPUTOHOMETPUUECKUX (YHKITHI.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMH, UX TJIaBHBIE 3HAUEHUS, CBOMCTBA U TpadUKH.
Tpuronomerpruueckue ypaBHeHUs. ONHOPOAHBIE TPUTOHOMETPUYECKUE YypaBHEHMs. PemieHue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. [Ipocreiimme cucTeMbl TPUTOHOMETPHUECKHUX
YpaBHEHUM.

Crenenbp C JeHCTBUTENBHBIM IOKa3zaTejeM, cBoiicTBa creneHu. I[Ipocteifmue
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKIUSA U ee CBOMCTBA U TpaduK.

Jlorapugm, cBoiictBa sorapudma. JlecATMUHBIH M HaTypajdbHBIA  Jorapudm.
[IpeoOpazoBanue sorapumMuyeckux  BblpakeHuUM. Jlorapupmuueckne ypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOMCTBA U rpaduk.

CrenenHast GyHKIMS U ee CBOHCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

[lepBuuHbIE TPEACTABIEHHS O MHOXKECTBE KOMIUIEKCHBIX uucel. [eticmeus ¢
KomnaekcHoimu uuciamu. Komnnexcno conpsicennvie uucaia. Modynv u apzaymenm uucaa.
Tpueconomempuueckas ¢popma Komnaekchoeo uucna. Pewenue ypaenenuti 8 KOMNIEKCHbIX
YUCIAX.

Metoa MHTEpBaJIOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3oBanust rpadukoB (yHKIMIA:

CABHUTI, YMHOXXEHHE Ha YHUCIIO, OTPaK€HHWE OTHOCUTENIBbHO KOOPAMHATHBIX ocell. I'paduueckue



METO/Ibl PellIeHUs] YpaBHEHUIN U HepaBeHCTB. PerieHne ypaBHEHUN M HEPaBEHCTB, COAEPIKALUX
IIEPEMEHHYIO T10]] 3HAKOM MOJYJIS.

CucTeMbl IOKa3aTeNbHBIX, JIOTAapU(YMUIECKUX U HPPALUOHAIBHBIX ypaBHEeHUNH. CUCTEMBI
MOKa3aTeNbHbIX, JOrapu(MUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3auMuo oOpaTtHbie GpyHKInu. ['paduku B3aiMHO 00paTHBIX (PYHKITUH.

YpaBHEHHUsI, CHCTEMBI YPABHEHUH C IIAPaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 CneyudaibHbixX
6u0os. Teopema Buema, meopema be3y. [Ipusooumvsie u Henpusooumuvle Muo2ounervl. OCHO8HAs
meopema  aneebpvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvle u  yeno3HayHvle
MHO20Y]IeHbI.

HHuoganmoswl ypasnenus. I{ennvie Opobu. Teopema Depma o cymme K6aopamos.

Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIUL.

Teopembi 0 npubnUICEHUU OUICMBUMENbHBIX YUCE]l PAYUOHATbHLIMU.

MHnoorcecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeonusx.

[Tonstue mpenena pyHkuuu B TOuKe. [loHamue npedena Qynkyuu 8 OECKOHeyHOCMmU.
Acumnmomul epagura @yuxkyuu. CpagHeHue OECKOHEYHO MAanblX U OECKOHeYHO OOJbUIUX.
HenpepsiBHOCTh PyHKIIMU. C8oticmea nenpepwienvix @yuxkyuil. Teopema Betiepwmpacca.

Huddepenumnpyemocts ¢yHkiuu. IlpousBoanas ¢ynkuumm B Touke. KacarenpHas k
rpadpuky QyHkuuu. ['eomerpuueckuit M (QU3MUECKUH CMBICT HPOU3BOIHOU. [Ipumenenue
npouseoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuna
muddepeHIMpOBaHUS.

Bropast npousBoiHas, ee reoMeTpUUEeCKU U HU3HMUECKUN CMBICTT.

Touku sxcTpemMyma (MakcuMyMa U MUHMMYyMa). MccnenoBanue aneMeHTapHbIX (yHKIHIHA
Ha TOYKM DOKCTpeMyMma, HauOosiplllee W HaUMEHblIee 3HAa4eHHe C  IOMOIIbI0
pou3BOJIHON. [locmpoenue epagukos Gyukyuti ¢ nomowpro npou3gooHuvix. Ilpumenenue
NpoU3800HOU npu peuwteHuu 3aoad. Haxoocoenue sxcmpemymos @QYHKYUli  HECKONbKUX
nepemMeHHbIX.

[TepBooOpaznass. Heompenenenusiit  unTerpan. IlepBooOpasHble  3JI€MEHTapHBIX
GyHKIHIA. [Tnomane KPUBOJIMHEHHON Tparenuu. dopmyna HeroTona-
Jletitonuma. OnpeneneHHblil HHTETpAN. BoluucieHue niowaoet niockux gueyp u oovemos mein
8pauUjeHUs C NOMOWbIO UHMeZPad..

Memoovl pewienusi YyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCME.

I'eomerpust



[ToBTopenne. Pemenue 3amad ¢ HCMOIB30BAHMEM CBOMCTB (UTYp HaA TIJIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTenbCTBO M MOCTPOEHUE KOHTpIpUMepoB. [IpumeHenue npocrenmmx
JOTMYECKUX MpaBui. PemieHwe 3agad C  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYrojdbHUKaX, (DAKTOB, CBI3aHHBIX C YETBIPEXYTOJbHUKAMH.
Pemenue 3anau ¢ ucnonb3oBaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTsAMH. Pemienue 3ajgau Ha
U3MEpEeHUs] Ha TUIOCKOCTH, BBIYMCICHUS MIUH M IUIowanei. Pewenue 3aoay ¢ nomowbio
6EKMOPOE U KOOPOUHAM.

Harnsagnas crepeomerpus. [Ipusma, napamienenunen, nupaMmuia, TETpadap.

OcHOBHBIE TIOHATHSA T'€OMETPHUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIICACTBUS
u3 HUX. [lonamue 0b akcuomamuueckom memoode.

Teopema Menenas onsn mempaszopa. IlocTpoeHue ceueHuii MHOTOTPAHHUKOB METOJIOM
cnenoB. llenTpanpHoe mnpoexktupoBanue. llocTpoeHue ceyeHMI MHOTOIPaHHUKOB METOAOM
MIPOEKITUH.

CkpeluBaronuecs IpsiMble B IPOCTPAHCTBE. YTOJI MEXIY HUMHU. Memoosl Haxoxicoenus
PACCMOANHUL MEHCOY CKPeUUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mapajyIeNbHOCTH MPSAMBIX U IUIOCKOCTEH B IIpocTpaHcTBe. [lapannensHoe
IPOEKTHPOBaHUE U n300pakeHue puryp. I eomempuueckue mecma mouex 8 npOCMpAHcmee.

[lepnienaukynapHOCTh MpsAMOM W IIOCKOCTH. OpTOroHaJbHOE MNPOEKTHPOBAHHUE.
Haxnonnslie n npoexuuu. Teopema o Tpex MepreHINKYIsIpax.

Buovt  mempasdpos. Opmoyenmpuueckuti  mempa’op, KapKAcHuli — mempa’op,
pasnocpanusiii mempa’op. Ilpamoyzonvheiii mempas’op. Meduanvl u bumeouanvl mempasopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrostnuss mexnay ¢urypamu B mpocTpaHcTtBe. OOmMH NEPHEHIUKYIAp ABYX
CKPEIIHBAIOIINXCS IPSIMBIX.

VYrael B mpocrtpaHcTBe. llepneHIuKysipHble TIOCKOCTU. [l10wads opmo2oHanbHou
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHHbIL Y20l
Ceouicmea nnockux yenoe muocozpannozo yena. Ceoucmea niocKux u 08YZPAHHLIX Y2log
mpexepanno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Y2Id.

Bunet  MHOrorpaHHukoB. Pazgepmku — mHococpannuxa. Kpamuatiwue nymu  Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema  Ounepa. IlpaBuibHbIE  MHOTOIPAHHMKU. /[8OUCMEEHHOCMb — NPABULLHBIX
MHO202PAHHUKOS.

ITpusma. [Tapamenenumnen. CpoiicTBa  MapajIeNenuIesa. IIpssMOyTONIBHBIM

napasuienenunesa. HakaoHHbIe TPU3MBIL.



[Tupamuga. Buasl nupamua. OneMEHTbl MNpaBWIbHOM mnHpamuabl. [lupamunsr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMU U TPAHSIMU, KX OCHOBHBIC CBOICTBA.

[Inomany noBepXHOCTENH MHOTOIPAHHUKOB.

Tena Bpamienus: HWIMHAP, KOHYC, map U chepa. CeyeHUs UMWIMHIPA, KOHYCa U IIapa.
[[TapoBoii cerMeHT, MapoBOH CJIOM, MAPOBOM CEKTOP (KOHYC).

YcedeHHas mupaMuia ¥ YCEUCHHBIN KOHYC.

Onemenmsl cihpepuueckoi ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble W IUIOCKOCTU. Brucanuble u omnmcaHHble cdepbl. Kacarowuecs
cghepvi. Kombunayuu men spawjerus.

BexTopsr u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO. YTOJI MEKIY
BekTopamu. CKaJIIpHOE MTPOU3BEICHNUE.

VYpaBHenue minockoctd. dopmyna paccTOSHUA MEXAY TOYKaMU. YpaBHEHHUE
chepsl. Popmyna paccmoanus om mouku 00 niockocmu. Cnocobvl 3a0anusi npsaAMou
VPasHeHUsAMU.

Pewenue 3a0au u oOoxazamenvcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MEMOOOM
KOOpOUHam. JieMeHmbl 2eoMempuu Macc.

[Tonstue o6bema. OOBEMBI MHOTOrpaHHUKOB. OObeMbl Tel BpalleHUs. AKcuombl
obvema. Bvleoo opmyn 06vemos npamoyeonibHo20 napaiiesenuneod, npuzmbl U AUPAMUOBL.
Dopmynvl 01151 HAX0HCOeHUs 00bema mempad’0opa. Teopemvl 06 OMHOULEHUSX 0OBEMOB.

Ipunooswcenus unmezpana K GblYUCIEHUIO 00bEMO8 U NOB8epXHOCMel mel 8PAUeHUS.
Inowaos cghepuueckoeo nosica. Obvem wiaposoeo cnos. Ilpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomans chepsl.

Paszsepmra yununopa u kornyca. Ilnomianp moBepXHOCTU MUIMHIPA U KOHYCA.

KoMmOuHammu MHOTOTpPaHHUKOB | T€J BpaIlCHHUS.

[TogoGue B mpocTtpancTBe. OTHOIIIEHNE 00BEMOB | TIIOMIAEH TTOBEPXHOCTEH MOJ00HBIX
duryp.

Heuoicenuss 6 npocmparcmee: napaniebHblli. NePeHoc, CUMMEMPUS OMHOCUMENTLHO
NI0CKOCMU, YEHMPATbHASL CUMMEMPUsl, NOBOPOM OMHOCUMENTLHO NPAMOLL.

Ilpeobpazosanue nooodbus, comomemus. Pewenue 3a0au Ha niockocmu ¢
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO08.

BeposSiTHOCTH M CTATHCTUKA, JTOTHKA, TeopHs rpadgoB U KOMOMHATOPHUKA

[ToBTOpenue. Mcnonp3oBaHue TaONMMII W JAUarpaMM [l TIPEJCTAaBICHUS JTaHHBIX.
Pemenne 3a1au Ha MpUMEHEHHE OMUCATENbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEAHMX,

HAuOOJIBIIEr0 W HAaWMEHBIIIETO 3Ha4YCHUs, pa3dMaxa, JUCICPCUHU U CTAaHAAPTHOI'O OTKJIIOHCHUA.



Breruncienre 9acToT M BEpPOSTHOCTEH COOBITHMH. BhIuncieHHME BEpOSTHOCTEH B OMBITaX C
pPaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU  ucxojamu.  Vcmonb3oBaHMe  KOMOHWHATOPUKH.
Brruncnenue BEpOSTHOCTEW HE3aBUCHUMBIX COOBITHHA. Mcmonb3oBaHue (HOpMyIbl CIOKECHHUS
BEpPOSATHOCTEH, TuarpamMm Disepa, AepeBa BepoaTHOCTeH, hopmyisl beprysmim.

Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 8eposmHocmel.

VYcenoBHas BepoATHOCTb. IIpaBuino ymHOXeHHsT BepositHOcTed. Dopmyrna IMOJIHOMU
BepossTHOCTH. Dopmyna baiteca.

JuckperHbie CllyyaliHbIe BEJINYUHBI u pacupenenenus. CoBMECTHbIE
pacupenenenus. Pacipenenene cyMMbl M IPOU3BEACHUS HE3aBUCHUMBIX CIyYalHbBIX BEIUYMH.
MaremaTuueckoe 0KUAaHUE U JUCTIEPCUS CIIyYallHON BEIUYMHBI. MaTeMaTH4eCcKoe 0KUIaHUE U
JUCTIEPCHUSI CYMMBI CITyYaiHBIX BEJIHMYMH.

bunapnass  ciyvaiiHas ~ BenuuuHa, pacnpeneneHue  bepnyiu. ['eomerpuueckoe
pacupeneneHue. buHOMHManbHOE pacmpeneleHne U €ro CBOUCTBA. [ unepeeomempuueckoe
pacnpeoeneHue u e2o c8oUCMad.

HenpepsiBHbie  ciywalinble  BenuuuHbl.  [lnotHOCTh  BeposTHOCTH.  DyHKUUS
pacnpenenenus. PaBHoMepHOe pacnpeneneHue.

TlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacupeneneHue. OyHKIus
Jlanmaca. IlapameTrpsl HOpManbHOrO pacnpeneneHus. I[Ipumepbl CiaydalHBIX —BEJIWYMH,
MOJAYUHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEITHOCTh U3MEPEHUN, pOCT YenoBeka). [lenmpanvras
npeoenvHas meopema.

Hepasencmeo Yebwviuwesa. Teopema Yeoviuesa u meopema bepuynnu. 3axon Oonvuux
yucen. Bvibopounvlii memoo uzmepenus eeposmuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke,
npupooe u obwecmae.

KoBapmanmst ~ nByx  cinywaiiHpix  BenuuuH.  [lomatue o kosdduumente
Koppensiuur. COBMECTHBIE HaOMIOJEHUS  JABYX CIIy4ailHbIX BENTUYNH. Bvibopounwiii
K03 puyuenm xoppenayuu. Jlunelnas pecpeccusi.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepusi U ee YpPOBeHb 3HAYUMOCHIU.
IIposepka npocmetiwiux eunomes. IMnupuieckue pacnpeoeieHuss U ux cesa3b ¢ meopemuyeckumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvie U CIOPLEKMUBHBIE COOMBEMCMBUSI.
buexyuu. /{luckpemnas nenpepvignocmo. Ilpunyun /Jupuxe.

Koouposanue. /[éouunas 3anuce.

Ocnoeuvie nowsmus meopuu 2epagos. J[lepesva. Jleouunoe oOepeso. Ceaznocme.

Komnonenmui cesznocmu. Ilymu na epaghe. diineposol u I amunbmonogol nymu.



MecTo npeamera B yueOHOM IJIaHe
B yuebnom mmane MBOY IIkoma Ne 36 r.o. Camapa Ha U3y4eHHE MMPEAMETa MaTeMaTHUKa Ha
Ha yrJIyOJICHHOM YpOBHE OTBOJIUTCS 7 4acOB B HEJEINIO B TEUEHUE KAXJIOTO Toa 00YUYCHUSI.
[IpeameT mMaremaThika COCTOMT M3 2 Mojaylen: «AnreOpa W Havdaia aHainu3a» (5 4acoB) U
«"eomeTpus» (2 gaca)
Conepxanne yueOHOro npeamMera MaTeMaTHKA
10 knace
Anredpa u Hayasa anaau3a (170 yacos)

Iloemopenue kypca anzeopur 7-9 knacca (4 waca).

MuoxectBa u ero asneMeHTbl. llonmHoxectBa. Pa3Hocth MHOXecTB. JlomonHeHue A0
MHOKecTBa. UncioBele MHOKeCTBA. [lepeceuenrie 1 00beAMHEHNE MHOKECTB.

OcHOBHbIE TOHSTHUS U 3aKOHBI JIOTMKHU (BBICKA3bIBAHUS, MPEAJIOKEHUS C IEPEMEHHBIMU;
CUMBOJIBI OOIIHOCTU W CyLIEeCTBOBaHMs). [IpMHUIMIBI KOHCTPYMPOBAHMS M JOKa3aTelbCTBa
TeopeM (mpsiMass W oOpaTHas TEOpPEeMbl; HEOOXOAMMBIE U  JIOCTaTOYHBIE  YCIIOBUS;
MIPOTUBOIMOJIOKHBIE TEOPEMBI).

Henumocmo uucen (15uacos).

[Tonstue penmumocTu. JlenmMMoOCTh CyMMbl U TpPOU3BEIACHHUS. [leneHue ¢ OCTaTKOM.
IIpu3naku genumocty. Pemenne ypaBHEHUH B LENbIX YACIIAX.

Mnozounenwi. Ancebpauueckue ypasnenus (22 uaca).

MHorounensl OT OJHOW mepeMeHHOH. /[lenumocTs MHorowieHoB. Cxema ['opHepa.
Muorounen P(x) u ero kopeHb. Teopema be3y. AnreOpandeckue ypaBHeHHs. CiencTBus U3
TeopeMbl be3y. Pemienune anreGpanyeckux ypaBHEHUH pas3liO)KEHHEM Ha MHOMKUTEIU.
JlenumocTh MHOrowieHoB x"'+a"Ha x+a. CHMMETpHYECKME MHOTOYNIeHbl. MHOTOUIEHBI OT
HECKOJIbKUX IEepEMEHHbIX. POpMyJIbl COKpAIIEHHOTO YMHOMKEHHUS U1 CTapliuX CTENEHEH.
bunom Herorona. Crucremsl ypaBHEHHUH.

Cmenenb c oeticmeumenvHoim nokazamenem (15 uacoe).

JleficTBuTenbHbIE 4YHWCIAa. DBECKOHEUHO YyOBIBAaIOMmIas TE€OMETpPUYECKas IPOTPECCHs.
ApudmeTnueckuii KOpeHb HaTypajibHOU cTerneHu. CTeneHb ¢ HaTypajibHbIM U JeHCTBUTEIbHBIM
MOKa3aTeIsIMM, CBOMCTBA CTENEHUM C JIEHCTBUTENbHBIM TOKa3aTeneM. [IpeoOpa3zoBanue
IOPOCTEHIINX BBIPAKEHHM, BKIIOYAIOMUX apU(PMeTHUeCKue OIepalud, a TakkKe ONepaIfio
BO3BE/JICHUS B CTEIICHb.

Cmenennan ¢pynkuyus (20 uacoes).

Crenennas QyHkuus, e€ cBoiicTBa u rpapuk. Bzanmuo-o6parueie ¢pynkiuu. CroxHas
byakuus. JlpoOHo-nuHelHas ¢yHKIMA. PaBHOCWIBHBIE ypaBHEHHS W HEPaBEHCTBA.

UppanmonansHble ypaBHeHus. MppamonanbHble HEPaBEHCTBA.



Ilokazamenvnan ¢pynkuyusa (14 uacos).

[TokazarenpHas ¢yHkuus, e€ cBoiictBa u rpaduk. IlokasarenbHble ypaBHEHHS.
[ToxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Jozapugpmuueckan ¢pynxyusa (20 uacos).

Jlorapudmel. OcHoBHOe Jorapudmudeckoe ToxkaectBo. CBoicTBa Jiorapu@mos.
Jecsatuunble U HaTypanbHble Jorapudmsl, yucio e. ®opmyna nepexona. Jlorapudmuueckas
¢ynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHeHus. Jlorapupmuueckue
HepaBeHCcTBa. IIpeoOpa3oBanme MpOCTEHIINMX  BBIPAKECHUH, BKIIOYAIOMIMX  OINEPAIUIO
JorapupMUPOBAHHUS.

Tpuzonomempuueckue popmynnt (29 uacoe).

Panuannas mepa yria. IloBopoT TOukM BOKpYr Haudana koopauHaT. OrmnpezeneHue
CHUHYyCa, KOCMHYyCa, TaHT€HCa, KOTaHTeHca yria (uucia). 3HaKu CHUHYyca, KOCMHYCa, TaHTEHCa,
KOTaHIeHca. 3aBUCUMOCTh MEXAY CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaHI€HCOM OJHOI0 U
Toro xe yria. Tpuronomerpuueckue Toxzaecrsa. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YIJIOB O
u —o. @opmynsl cioxeHuss. CUHYC, KOCUHYC M TaHIe€HC JBOWHOro yria. CHHyC, KOCUHYC U
TaHI€HC TOJIOBUHHOTrO yria. @opMyinbsl npuBeaeHus. CUHYC, KOCUHHYC W TaHI€HC CYMMbl U
pazHoctu J1ByXx ymioB. Cymma u pa3HOCTh cuHYcoB. CyMMa M pa3HOCTb KOCHUHYCOB.
[Tpeobpa3zoBanre IPOCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKECHHUI.

Tpuzonomempuueckue ypasnenusn (24 uaca)

VYpaBHeHue cosx=a. YpaBHEHUE Ssinx=a.YpaBHeHUelgx=a. TpPUTOHOMETPUUYECKUE
ypaBHEHUs, CBOJsIIMECST K anreOpandeckuM. OTHOPOJHBIE U JTUHEHHBIE ypaBHEHUsS. MeTobl
3aMEHbl HEM3BECTHOTO W PA3JIOKECHUS HA MHOXHUTEIU. METO/ OLIEHKH JIEBOM M MPaBOM 4dacTeu
TPUTOHOMETPUYECKOTO ypaBHeHHUs. [IpocTeiire TpuroHoMeTpuueckue HepaBeHCTBa. CUCTEMBI
TPUTOHOMETPUYECKUX YPAaBHEHUM.

Iloemopenue (7 uacos).

10 knace
I'eomeTpus (68 yacos)

Hekomopuie ceéedenusn uz naanumempuu (12 uacoe).

VIl U OTpe3KH, CBSI3aHHBIE C OKPY)KHOCTbIO. Pemienue TpeyronbHUKOB. Teopembl
Memnenas u YeBbl. Diurc, runepOona u mapabdona.

Beeoenue (3 uaca).

[Ipenmer crepeomeTpun. AKCUOMBI cTepeomMeTpur. HekoTopbie cecTBUS U3 aKCHOM.

Iapannenvnocmo npamuix u nnockocmeii (16 uacoe).

[TapamiensHble  mpsmble B mpocTpaHcrBe.  llapaminenbHocTs  TpEX — MIPSMBIX.

[TapajuieabHOCTH NPSMOM U IIOCKOCTH. B3auMHOE pacrosiokeHue NpsMbIX B IIPOCTPAHCTBE.



Yron mexnay aByms npsiMbiMu. [lapamiensHOCTh TiockocTel. TeTpadap w mapajuienenunes.
[TapamnenpHoe mpoekTupoBaHue. Ilnomane OpPTOroHaJIbHOM MPOEKIMM MHOIOYIOJIbHUKA.
N300pakeHre mpoCTpaHCTBEHHBIX (Uryp.

Ilepnenoukynapuocms npamvix u naockocmeii (17 uacos).

[lepnenqukynsipHOCTh IPsAMON U TIOCKOCTU. llepnenaukyinsap u HakioHHbIE. Teopema o
TpEX NEPHEHIUKYJIApax. YIroll MEXKIy MNOpsIMOM M IUIOCKOCThIO. JIByrpaHHbBIA  yrodi.
IlepneHquKyISIpHOCTh IUIOCKOCTEH. PaccTositHue OT TOYKM A0 IUIOCKOCTH, OT MPAMOW M0
MJIOCKOCTH, MEK/Ty MapasuIeIbHBIMU MIJIOCKOCTSIMU, MEXY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Mnozozpannuku (14 uacoes).

[Tonstue muororpannuka. Ilpusma. Ilupamupa. Yceuénnas nupamupa. IIpaBunbHbie
MHOTOTPaHHHUKHU (TeTpa’ap, KyO, OKTarap, Aojekadap, ukocadap). Cummerpus B KyOe, B
napajienenunene, B npusme W nupamuzae. lloHarne o cUMMETpUM B IPOCTPAHCTBE
(ueHTpanpHas, oceBas, 3epKaibHas). llpumepbl cUMMETpUii B  OKpYXKAlOIIEM MHpE.
MHuororpanssie yribl. Beinmykiabsie MHOrorpanHuku. Teopema Oiinepa. Ceuenust Kky0a, IpU3MBbl,
MAPaAMUJIBI.

Iloemopenue (6 uacos).

11 knacc
Auredpa u Hauyaja ananu3a (170 gyaco)

Tpuzonomempuueckue pynkyuu (21 uac).

O06acTh ornpeneaeHusl © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIIHH.
YeTHOCTh, HEYETHOCTD, IEPHOANYHOCTh TPUTOHOMETpHYECKHX (yHKInH. CBOHCTBa QyHKITHH
y=cos x u ee rpa¢puk. CpoiicTBa pyHKUNU y=sin x U ee rpaduk. CBoilcTBa PyHKLINU y=Ig X U €e

rpa¢duk. OOpaTHbIe TPUTOHOMETpUYECKHUE QYHKIINH.
Ilpou3eoonasn u ee zeomempuueckuii cmoici (28 uacos).

[TousTne o mnpenene mnocieaoBaTeabHOCTH. CyIIECTBOBAaHHE IMpeaeaa MOHOTOHHOM
OTPAaHUYEHHON MOCIEA0BAaTEIbHOCTU. JIIMHA OKPY)KHOCTHM M IUIOIIAJb Kpyra Kak Mpeaeibl
noclneoBaTenbHOCTEH. beckoHeuHo yObIBaroIas reoMeTpUyecKasi MPOrpeccus U ee cyMma.
[Tonsitue o HempepbiBHOCTH (yHKIMU. [loHSATHE O MPOU3BOMHOW (GYHKIMH, (UINYECKUN U
TEOMETPUUECKUN CMBICT TMPOM3BOAHON. YpaBHEHHE KacaTenbHOW K Trpaduky QyHKIIHH.
[IpousBogHBIE CYMMBI, pPa3HOCTH, NPOM3BEACHUSA, YACTHOTO. I[IpOM3BOHBIE OCHOBHBIX

aneMeHTapHbIX QyHKIUNH. Bropas nponsBoanas. [IponsBoaHbIE CIOXKHON PYHKIIUK U 0OpATHOM.
Ilpumenenue npouzeoonoii k ucciedosanuto pynkyuu (21 uac).

[IpumeHneHne MPOM3BOJHOW K MCCIENOBAaHUIO (YHKIUA M TOCTPOCHUIO TPadUKOB.



[Ipumepsl UCHONB30BAaHUS TMPOM3BOAHON [UIsi HAXOXKACHUA HAWIY4lIero peleHus B
MNPUKIIAIHBIX, B TOM YHUCJIE COLMAIbHO-DPKOHOMHUYECKHUX, 3aJauax. HaxoxkaeHue CKOpoCTH st

npoiiecca, 3aJlaHHOro popmynoil uinu rpadukom. Bropas npousBoaHast u ee GU3NYECKHIA CMBICIL.
Ilepeoobpaznaa u unmezpan (18 uacoe).

[lepBooOpasznass u wuHTerpan. llpaBuna HaxoxaeHus nepBooOpasHbiX. lloHsTHE 00
ONpENeICHHOM WHTErpajge Kak IUIOMAaaAd KpHUBOJIMHEHHOW Tpanenuu. llepBooOpasHbie
anemeHTapHbix (pynkimid. ®opmyna HeroTona-JleitOnura. [Ipumepsl npuMeHeHus: HHTErpaia B

(bHU3HKE ¥ TCOMETPHH.
Komounamopuxka (18 uacoe).

Tabnuynoe u rpaduyeckoe mpeacTaBiIeHUE NaHHBIX. YUCIIOBBIE XapaKTEPUCTUKU PSIOB
naHHbIX. [loouepenHbli U OJHOBPEMEHHBIM BBIOOP HECKOJIBKUX 3JIEMEHTOB M3 KOHEYHOI'O
MHOKecTBa. QPOpMylbl  4HMClla IIEPECTAHOBOK, COYETAaHUM, pasMmelleHuid. Pemenue
KoMOuHaTOpHbIX  3amay. @opmyna OunHoma  Hpiotona. CpoiicTBa  OMHOMHAIBHBIX

koadunmentoB. Tpeyronbauk [lackans.
dnemenmul meopuu eepoamunocmeit (15 uacos)

SJIGMGHTapHBIC U CIIO)KHBIE COOBITHSI. PaCCMOTpCHI/Ie CJIydacB U BCPOATHOCTb CYMMBI
HCCOBMCCTHBIX CO6BITI/II71, BEPOATHOCTDH MMPOTHUBOIIOJIOKXKHOTO COOBITHSL. [TonsTue 0
HE3aBHCUMOCTH COOBITHIA. BepOHTHOCTB U CTATUCTHUYCCKAA YaCTOTa HACTYIIJICHUSA COOBITHSL.

Pemenue npakTryeckux 3a/1a4 ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
Komnnekcuwie uucna (19 uacos)

Ornpeznenenne KOMIUIEKCHBIX uncen. CllokeHne, yMHOKEHNE KOMIUIEKCHBIX unceln. KoMiiekcHo
COTPsDKEHHBIC 4YHCIa. MoOaynb KOMIUIEKCHOTO dYucia. Ornepanuyd BBHIYATAHUS € JICTICHUS.
['eomeTpuyeckas WHTEpHpeTaysi KOMIUIEKCHOTO dYHCia. [puroHomerpuyeckas ¢dopma
KOMILUJIEKCHOTO YHCJIa. YMHOXKEHHE W JIeJIEHWE KOMIUIEKCHBIX YHCEI B TPUTOHOMETPHUUYECKOU
dopme. Dopmymna Myaspa. KsagpartHoe ypaBHEHHE C KOMIUIEKCHBIMH HEU3BECTHBIMHU.

W3BrieyeHre KOpHS U3 KOMIUIEKCHOTO Yncia. Anredpanyeckue ypaBHEHUSI.
Hmozoeoe noemopenue (30 uacos).

I'eomeTpus (68 yacos)
Bexkmopuwt 6 npocmpancmee (6 uacos).

[Tonsitue BekTopa B mpocTpaHcTBe. ClIOXKEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE



BEKTOpa Ha yucio. KommianapHbie BEKTOPHI.
Memoo koopounam 6 npocmpancmee (15 uacos).

JlexapToBbI KOOPAUHATEI B IIpOCTpaHCTBE. POpMyIia pacCTOSHUS MEXKY ABYMs TOUKAMMU.
VpaBuenust cdepelm  MmIOocKocTH.  DopMmyna  pacCTOSHUS ~ OT  TOYKH  JIO
miockoctd. Koopaunarte! BekTopa. CKalsipHOE POU3BEACHUE BEKTOPOB. lIoHATHE 0 cuMMeTpun
B NPOCTpPAHCTBE (LIEHTpallbHAs, OCeBasi, 3epKajbHas). IIpuMepsl cUMMETpHUIl B OKpYKarOLIEM

MUpE.
Hununop, konyc u wap (16 uacos).

[lwmaap w  KoHyC. YcedeHHBIH KoHyc. (OcCHOBaHWE, BBICOTa, OOKOBas
IIOBEPXHOCTh, OOpasyromas, pa3BepTka. OCeBble CEUEHUs M CEYECHMs, NapajlielIbHbIE
ocHoBanuto. llap u cdepa, ux ceuenus, kacareiabHas IUIOCKOCTb K cepe. YpaBHEHHE C]ephl.

DopMmyITsI THIOMIAN TOBEPXHOCTEH IIMIIMHIpPA U KoHYyca. Dopmyna momaau cheps.
Oobvemot men (17 uacos).

[Tonsstue 06 oObeme Tena. OTHOWmIEHHE OOBEMOB IMOAOOHBIX Ted. DOPMYIIBI
o0bema Ky0a, IPAMOYTOJIBHOTO IapaulesIeNuIesa, MpU3Mel, HummHApa. PopMmynsl obdbema
nupamuibl 1 KoHyca. @opMmynel o0bema mapa W miomaau cdepsl. [lpumepsl nmpuMeHeHHS

HHTCIrpajia B rCOMETPUN.

Hmozoseoe noemopenue (14 uacos).






