MyHuumMnajgbHOe AaBTOHOMHOeE 00111e00pPa30BaTeIbLHOE YUpeKIeHue
cpeanss o0meoopa3zoBarebHas mkojaa Ne 50 r. Tomcka

PabGouyas nporpamma

MaremaTuka: ajareépa u Hayajaa MATEMATHYECKOr0 AaHAJIU3a, FeOMeTpHs
(yrimyOseHHbIN YPOBEHB)
10-11 kmacc

2022-2023 y4ueOHbIN rof
KonuyecTBo yacoB o yueOHOM mporpamme 3a yueOHbIi roa:238

CocraButens paboueil MpPOrpaMMBl:

Poccamaxuna Mpuna FOpbeBHa,
YUUTENb MAaTEMATUKH BBICIIEH
KBJIM(DMKALIMOHHON KaTerOpuu
Anpnaes Jlenuc Oneros,
YUUTENb MAaTEMATHKU

Tomck -2022



PABOYAS ITPOT'PAMMA KYPCA «MATEMATHUKA: AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS
10-11 KJIACC

ITosicHUTENbHAA 3aNIHCKA

Pabouas nporpamma no kypcy «Maremaruka: aiaredpa U Hayaia MaTeMaTHYECKOTr0 aHalu3a,
TeOMETpHs» COCTaBI€HA B COOTBETCTBMU C TpebOoBanusamu @DenepanbHoro ['ocynapcTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHJAapTa CpenHero oOmero o0pa3oBaHHS € Y4ETOM  METOAMYECKUX
pEKOMEHAANNK aBTOPOB MCIIOJIb3YeMbIX YUCOHUKOB.

B 2022-2023 yuebHOoM TOmy y4eOHBIH mpenMer «Maremaruka: anreOpa W Hadaja
MaTEMaTUYECKOr0 aHalln3a, TeOMETPUS» SBIISIETCS MHTEIPUPOBAHHBIM, coctosiuuM B 10-11 kmaccax
U3 IBYX KypcoB «Anre0pa 1 Hayajla MaTeMaTUYECKOTo aHalnu3a» U «l'eoMeTpus».

[TporpamMma ydaeOHOTO TIpeaMeTa «Maremarrka: anredpa i Hayalla MaTeMaTHIECKOro aHaIn3a, TeOMETPHUsDy JIIIS

o6yqa10mnxc;1 10-11x k1accoB cocTaBieHa HA OCHOBE CICAYIOIUX HOPMAaTUBHBIX TOKYMCHTOB!

®enepanpubliii 3akoH Poccuiickoit @enepanun ot 29.12.2012 r. Ne 273 - @3 «O6 obpazoBaHuu B
Poccuiickoit deneparum» (¢ U3MEHEHUSIMU U TOTIOJTHEHUSIMH )

[Ipuka3 MunucrepctBa obOpazoBanus u Hayku P®D ot 05.03.2004 Nel089 «OO6 yrBepkaeHUU
(benepanbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHBIX 0Opa30BAaTEIbHBIX CTAaHIAPTOB HAYAJIHHOTO OOIIEro H
cpenHero(moaHoro) oomero oopazoBanus» ( C KBMEHEHUSAMH U JOTIOTHECHUSMU )

[Ipuka3 MunucrepctBa oOpasoBanuss U Hayku PD ot 09.03.2004 Nel312 «OO6 yrBepKIeHUH
denepanbHOro 0a3MCHOrO y4eOHOTO TUIaHA W MPUMEPHBIX YYCOHBIX IUIAHOB JUISI 0Opa30BaTEIIBHBIX
yupexkaenuii P®, peanusyromux mnporpammel o0miero obpa3zoBaHus» ( € HM3MEHEHHSIMH U
JTOTIOJTHEHHUSIMH )

[Tpukaz MunucrepctBa obOpa3oBanus u Hayku P® o0t117.05.2012 Ne413 «OO6 yTBepkIeHUU
denepanbHOrOo TOCYIAPCTBEHHOIO 00pa3oBaTEeNIbHOTO CTaHIApTa CPEeJHEro OOIIero 0oOpa3oBaHUsY;
[Tpuka3 Munucrepcra oopazoBanus U Haykun P® ot 30.08.2013 Nel015 «O06 yrBepxknenuu [lopsaka
OpraHM3aluu 0 OCYILIECTBIIEHUS o0Opa3oBaTesbHON JIeATETbHOCTH o OCHOBHBIM
0011e00pa3oBaTeibHBIM ~ MPOTpaMMaM:  00pa30BaTENbHBIM  IpOorpaMMaM  HadajdbHOTO  0O0IIero,
OCHOBHOT'O O0IIIETO0, CpeHEr0 001Iero 00pa3oBaHUsMY,

[IpumepHasi ocHOBHasi oOpa3oBaTeibHas MpOrpaMMa CpeaHero oolmiero ooOpazoBanus ( omoOpeHa
pelieHrneM QenepalbHOro yueOHO-METOAMUECKOT0 00beJUHEHHS 110 0011eMy 00pa3oBaHHIO( TPOTOKOI
ot 28.06.2016 Ne2/16-3);

[locranoBnenune I'nmaBHOro rocynapcrBeHHoro canutapHoro Bpadya P® ot 29.12.2010Nel189 « O6
yrBepxkaeHun CanlluH 2.4.2.2821-10 «CanuTtapHO-31111€MUOJIOTHYECKHE TPEOOBaHUS K YCIOBHUSIM U
opraHuzanuy o0yueHus B 00111e00pa30BaTENbHBIX YUPEKICHUIX Y

Konnenust pa3BuTUs MaTeMaTH4ecKoro ooOpas3oBaHusi B Poccuiickoit ®enepaiuu (yTB. pacrnopsmKEHHUEM
[IpaBurensctBa P® ot 24 nexabpst 2013 . N 2506-p).

OcHoBHas oOpazoBarenbHas IporpaMma OCHOBHOTO o6Omiero oopazoanusi MAOY COII Ne 50 r.
Tomcka.

denepalbHbIl  TepeYeHb  Y4EOHHUKOB, PEKOMEHIOBAHHBIX  (IOMYIICHHBIX) MUHHCTEPCTBOM
oOpa3zoBaHus U Hayku P® K HCIONb30BaHUIO B 00pa30BaTeIbHOM IIpoliecce B 00I1eo0pa3oBaTeIbHbIX
IKosIax (C U3BMEHEHUSMU U JOTOMHeHUsIMI ) oT 28.12.2018 Ne 345;

OOyuenue BeaETcs Mo yueOHUKaM:

* 0. M. Komsarun, M. B. Tkauésa, H. E. ®&énoposa, M. U. I1labynun. « Anrebpa u Hayasa MaTeMaTHIeCcKOro
aHanmm3a, 10 kmacc: yueb. anmsa obmeoOpa3oBar. opraHu3aiil: 0a30BBIA W YrIIyOJEHHBIH YpOBHU» M.,
[poceemenwne, 2018,

* 0. M. Komsarun, M. B. Tkauésa, H. E. ®énoposa, M. 1. lllabyHuH. «Anredpa u Hayajia MaTeMaTH4eCKOro
aHanm3a, 11 xmacc.: y4ue6. mys obmeoOpa3oBar. opraHu3aiuii: 6a30BBIH M YINIyOJeHHBIH yYpOBHH». M.,
IIpoceemenue, 2018,

* JI.C. AranacsH, B.®. Byrysos, C.b.Kagomues u np. «'eomerpus. 10-11 knaccel. ba3oBeiii n yriy0OiaeHHbIN
ypoBHI». M., [IpocBemenwne, 2019.

Pabowas mnporpamma mnpeaycMaTpuBaeT H3ydeHHE TeM O0pa3oBaTEIbHOIO CTaHAAPTA,

pacpcaciiaia y“IGGHI:IC qacChbl IO pasjciiaM Kypca, U IpcArnojaract mocjacaoBaTCIbHOCTh U3YUCHUA



paszenoB U TeM ydeOHOro kypca «Maremaruka: anreOpa M Hadaja MaTeMaTHYeCKOro aHan3a,
TEOMETPUSI» C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTUKU y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH ydaruxcs.

B cootBercTBHU C HpHHHTOfI KOHHGHHI/ICP'I PasBUTHUA MATEMaTH4YCCKOI'O 06pa3OBaHI/I${ B
Poccuiickoit (DCI[epaHI/II/I, MaTEMaTHYCCKOC 06pa3OBaHI/Ie p€maer, B YaCTHOCTH, CICAYIOIIHEC
KJIFOYCBBIC 3aa9H.

«MIPEIOCTABIATh  KWKIOMY  OOydJaromemycs  BO3MOXKHOCTb  JOCTHDKCHHS  YpPOBHS
MaTeMAaTHYECKUX 3HAHUH, HEOOXOIMMOTO JIJIS TajbHEHIIeH YCIENTHON )KU3HU B OOIIECTBEY;

«obecrneynBaTh HEOOXOMMOE CTpaHE YHCIO BBIMYCKHHUKOB, MaTeMaTH4ecKas MOJIrOTOBKa
KOTOPBIX JOCTaTOYHA [UIsl MPOJOJDKEHHS OO0pa30BaHMS B pPAa3IMYHBIX HANpaBlIEHUSAX W s
MpPaKTUYECKOW  JeATENbHOCTH,  BKJIOYAash  MpEnojJaBaHUE  MaTeMaTUKH,  MaTeMaTHU4eCKUe
uccienoBanus, padboty B chepe nHHOPMALIMOHHBIX TEXHOJIOTUHN U JIP.»;

«B OCHOBHOM OOIIEM U CpeAHEeM o0IieM o0pa3oBaHUM HEOOXOAUMO MPEIyCMOTPETh
MOJIrOTOBKY OOYYaloNMXCs B COOTBETCTBHHM C WX 3allpOCAaMH K YPOBHIO IOJATOTOBKH B cdepe
MaTeMaTHYECKOro 00pa30BaHUsIy.

COOTBGTCTB@HHO, BBIACIAIOTCA TpH HalIpaBJICHUA Tp€6OBaHHﬁ K pe3yiibTaTaM
MAaTEMATU4YCCKOI'O 06pa3OBaHI/I${Z

® [PaKTUKO-OPUEHTHPOBAHHOE MaTeMaTH4eckoe oOpa3oBaHue (MaTemMaTuka JUis
JKU3HH);

® MarTréMaTuka AJjiid MCIIOJIb30BaHUs B HpO(l)eCCI/II/I;

® TBOpPYECKOE HAIpPaBICHHE, HA KOTOPOE HalelleHbl Te OOydaromuecs, KOTOpbIE
IUTAHUPYIOT 3aHUMAThCS TBOPYECKOM W HCCIIEOBATENIbCKOM paboToil B oOmacTu
MaTeMaTHKH, (PU3UKH, SKOHOMHUKH U APYTHX 00JIACTSIX.

OTHW HampaBlIeHHUs peanu3yloTcs B JBYX OjJokax TpeOoBaHUMN K  pe3yibTaraM
MareMaTHueckoro oopasosanusi. Lleam ocBoeHus npeamera Ha yrilyOJIeHHOM ypOBHE:

Boinycknuk Hayuuress B 10—11-m knaccax: /Ui yCHemHoOro npoAobKeHus oOpa3oBaHus IO
CHEINAILHOCTSIM, CBSI3aHHBIM C MPUKJIAIHBIM UCIOJIb30BAaHUEM MaTEMAaTUKH.

BBINYCKHUK MOJYYHT BO3MOKHOCTHh HayuuThess B 10-11-m kiaccax: anst obecriedeHHs
BO3MOXKHOCTH YCIEIIHOTO TPOJOJDKEHUs] O00pa3oBaHUs MO CHEIUAIBHOCTAM, CBS3aHHBIM C
OCYIIECTBIIEHUEM HAyYHOUW M MCCIIEIOBATEIbCKOM ASSITENFHOCTA B 007aCTH MaTEeMaTUKU U CMEKHBIX
HayK.

[Tpu u3yuyeHUM MaTEeMAaTHKU OOJBIIOE BHUMAHUE YIENSETCA Pa3BUTHIO KOMMYHHKATHBHBIX
ymenuit (popmynarpoBaTh, apryMEHTUPOBATh U KPUTUKOBATH), (HOPMUPOBAHUIO OCHOB JIOTHYECKOTO
MBIIUIEHUS B YaCTH NMPOBEPKH MCTUHHOCTH U JIOKHOCTU YTBEPKICHUH, MOCTPOEHUSI MPUMEPOB U
KOHTPIIPUMEPOB, IETOYEK YTBEPKACHUM, (HOPMYIUPOBKU OTPHUIIAHUHN, a TaKkKe HEOOXOAMMBIX H
JIOCTaTOYHBIX YCIOBHUM.

Ja nzydenus xypca «Maremarnka: anredpa v Hayajga MaTeMaTHYeCKOTO aHaJIu3a, TEOMETPHSD) B

yueOHOM 1utane- 476 yacos, B ToM umcie: 10 kiacc - 238 yacoB ( 7 4acoB B HEJEIIO);
11 xmacc —238 wacoB ( 74acOB B HEJEIIO).

Pabouast mporpamma 1o mMaremaTuke cocTaplieHa Ha 476 4acoB, B TOM YHCIIE:
Anrebpa n Hayana ananu3za 10- 11 knaccer — 340 gaca;
I'eometpus 10- 11 xkmacest — 136 yacos.



|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI

JIM4HOCTHBIE Pe3y/IbTATHI:

- chOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

- KPUTHYHOCTh MBIIUICHHS, YMEHHAE PACTIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIMYATH THIIOTE3Y
ot (hakra;

- TOTOBHOCTb M CIIOCOOHOCTH BECTU AUAJIOT C IPYTUMH JIIOABMH, TOCTUTaTh B HEM B3aMMOIIOHUMAHHMS, HAXOIUTh
oOIIIHe [IeNN ¥ COTPYIHUYATb JJISl UX TOCTHKEHUS

- HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JETbMHU MIIAJIIETO BO3pacTa, B3POCIBIMH B OOpa30BaTENbHOM,
0O0IIECTBEHHO MOJIE3HOH, Y4eOHO- UCCIIeI0BATENLCKON, MPOSKTHON U APYTHX BHAAX ACATEIBHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHCIE caMOOOPa30BaHUIO, HAa MPOTSHKEHUHM BCEH JKU3HMU;
CO3HATENILHOE OTHOIIEHUE K HEMpephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICHIHOW MpodeCCHOHATIBHOW H
00IIeCTBEHHOM JIESITETTbHOCTH;

- ACTETUYECKOE OTHONICHUE K MUPY, BKITIOYAsl 3CTETHKY OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

- OCO3HAHHBIN BBIOOp OyAyIIei mpoeccHu 1 BO3MOXKHOCTh PealTn3allii COOCTBEHHBIX KU3HEHHBIX IIAHOB;

OTHOLICHHE K TNpO(EecCHOHATIbHON AEATENbHOCTH KaK BO3MOXKHOCTH y4YacTHSi B PELIICHUH JIMYHBIX,
00IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIECTBEHHBIX MPOOIIEM.

MeranpeaMerHbie pe3y/bTarhl :

1.PeryastuBubie YY /I:
-CaMOCTOSATENILHO OTIPENENATH IS, 33/1aBaTh MapaMeTPbl U KPUTEPUH, TIO KOTOPBIM MOXKHO OTPENIEIUTh, YTO IIeTh
JIOCTUTHYTA;
OLICHNBATh BO3MOKHBIC ITOCJIICACTBUA NOCTUKCHUA MOCTaBJICHHOMN oeian B ACATCIIBHOCTH, CO6CTB€HHOI>'I JKU3HU U
JKU3HU OKPYIKAFOIIUX JIFOJICH, OCHOBBIBASICh Ha COOOPaXKECHUSIX ITUKU M MOPAJIH;
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a/1a4K B 00pa30BaTeIbHOM JACITEIBHOCTH U )KM3HCHHBIX CUTYAIIUSX;
- OOCHHBATL PECYPChbI, B TOM YHUCJIC BPEMA U JPYIruc HEMATCPHUAIIBHBIC PECYPCHhI, HCO6XOI[I/IMLI€ JJIA JOCTUKCHU S
ITOCTaBJICHHOM I1CIIH;
BBIOUPATH MYTh JIOCTHXKEHUS LIENH, TNIAHUPOBATH PEIICHUE MOCTABICHHBIX 3314, ONTHMHU3UPYS MaTepPHAIbHbIC U
HeMaTepuanbHbIC 3aTPaTHI;
- OPraHU30BBIBATh dPPEKTHBHBIN TTOUCK PECYPCOB, HEOOXOUMBIX JIJISI JOCTHIKCHUS TIOCTABIICHHOM TICITH;
- COTIOCTABJIATH MOJYUYEHHBIN PE3yNbTaT JSSITEIBHOCTH C TIOCTABICHHON 3apaHee IElbIO.
2. o3nasarennubie YY/I:

UCKaTh W HaXOJUTh O00O0OIIEHHBIE CMOcOoOBI pemIeHusl 3ajad, B TOM YHCIE, OCYHIECTBIATh Pa3BEPHYTHIN

WH(QOPMAIMOHHBIH IMOUCK U CTABUTh Ha €r0 OCHOBE HOBbIE (yueOHBIE M TTO3HABATEIIHHBIC) 3a/1a4H;

- KPUTHYECKH OIEHHBATh M MHTEPIPETHPOBATHL HH(POPMAIMIO ¢ Pa3HBIX MO3WIMI, pacmo3HaBaTh U (HUKCHPOBATH
IIPOTUBOPCYUA B I/IH(I)OpMaHI/IOHHBIX HCTOYHHKAX,

- HCIIONIb30BaTh Pa3IMYHbIE MOJENBbHO-CXEMATHYeCKUe CPEeCTBa JUIs IMPEJCTABICHUS! CYNIECTBEHHBIX CBSI3EH U
OTHOIIICHUH, & TAK)KE MPOTUBOPEUYHH, BBISIBIICHHBIX B HH)OPMAIIMOHHBIX HCTOYHUKAX;

- HaXOJUTh W TMPHUBOJUTH KPUTHUYECKHE APTyMEHTHI B OTHOIICHUH JECHCTBUH W CYXJCHUH JPYroro; CrOKOWHO U
Pa3yMHO OTHOCHUTHCA K KPUTHUCCKHUM 3aMCYaHUAM B OTHOLICHUN COOCTBEHHOTO CYyXXACHUS, paCCMaTprUBaTh UX
KaK pecypc cOOCTBEHHOTO Pa3BUTHSI,

- BBIXOJWTh 33 pPaMKH Y4E€OHOTO TpEIMETa W OCYIICCTBIATH IICJCHAMPABICHHBIA MOUCK BO3MOXHOCTEH st
HIMPOKOTO MEepeHoca CPeCTB U ClIocO0O0B JCHCTBUS,

- BBICTPaWBaTh WHAMBHUIYAJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAs OTPAaHHUYEHHUS] CO CTOPOHBI APYTHUX
YYaCTHMKOB U PECYpPCHBIE OTrpaHMYEHHS; MEHATh W YAEPKUBaTh pa3Hble IO3MIUH B I03HABATEIbHOU
JeSITeTbHOCTH.

3. Kommynukarusubie YY/I:

-OCYIIECTBIATh [I€JOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKaMH, TaK W CO B3pOCIHBIMH (KaK BHYTPH
0o0pa3oBaTeNIbHON OpraHu3aluy, TaK U 3a ee MpeesiaMu), HoA0upaTh TapTHEPOB AJIS AETIOBOM KOMMYHUKALIMH
UCXOJISl U3 COOOpasKEeHHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JINYHBIX CUMIIATH;

- TIPU OCYIIECTBIEHUH TPYNIOBON pabOTHI OBITH KaK PYKOBOJIWTENEM, TaK M HICHOM KOMAaHIBI B PAa3HBIX POJIIX
(reHepartop uneil, KpUTUK, HCIIOIHUTENb, BEICTYAIOMINMN, SKCIEPT U T.1.);

- KOOPIMHHPOBaTh U BBIIOJHATH padOTy B YCIOBHAX pPEaJbHOTO, BUPTYAIBHOIO M KOMOHMHHMPOBAHHOTO
B3aNMOJICUCTBHUS;

-pa3BepHYTO, JOTHYHO W TOYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIB30BAaHHUEM aJeKBAaTHBIX (YCTHBIX H
MUCbMEHHBIX) SI3BIKOBBIX CPEICTB;

- pacro3HaBaTh KOH()IMKTOTCHHBIE CUTYallMH 1 IPEIOTBPAIIATh KOHMIMKTHI 10 UX aKTUBHOH (a3bl, BEICTpanBaTh
JIEJIOBYI0 U 00pa30BaTeJIbHYI0 KOMMYHHUKAIUIO, N30erast JTMYHOCTHBIX OLEHOYHBIX CYKIACHUI.



IIpeamerHbie pe3y/abTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa:

Yray0JsieHHbIi YPOBeHb
«CucTeMHO-TeOpeTHYECKHE Pe3y/IbTaThI»

Paznen

1. BoimyckHUK HAY4YHTCS

V. BbINYCKHUK MOJYYHT
BO3MOKHOCTH HAYYMTBHCS

IMeau ocBOeHUS
npeaMera

J71st yCcenHoro npoAoKEeHUsT 00pa3oBaHus
10 CHELUAIBHOCTSIM, CBSI3aHHBIM C IPHKJIAJAHBIM
HCIOJIb30BaHUEM MaTeMaTUKU

st obecnieueHust BO3MOKHOCTH
YCIIEIIHOTO MPOIODKEHUS 00pa30BaHUS
10 CIIEUAIBHOCTSM, CBA3aHHBIM C
OCYLIECTBICHUEM HAYYHOU U
HCCIIEN0BATEIBCKON JESTENBHOCTH B
001aCTH MaTEMaTHKH U CMEXHBIX HAayK

Tpebosanust Kk pe3yibmamam

Onemenmut meopuu
MHO2MCecme u
mMamemamuyeckoul
J102UKU

—  CBOGOIHO OIEPHPOBATH MOHATHAMIL
KOHEYHOE MHOKECTBO, JJIEMEHT MHO>KECTBA,
MIOJMHOXKECTBO, IIEpeceueHe, 00beANHEHHE
Y pa3HOCTb MHO)KECTB, YHACIIOBBIE
MHOXX€ECTBA HA KOOPAMHATHOH IPSIMOH,
OTpE30K, MHTEPBaJI, OJTYHHTEPBAI,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOH,
rpauueckoe NpeACTaBICHIEe MHOXKECTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

—  3aJaBaThb MHO)KECTBA NIEPEUUCICHUEM U
XapaKTepUCTUIECKUM CBOMCTBOM;

—  ONEpUpPOBATh MOHATHIMMU: YTBEPKICHUE,
OTpHIIAHHE YTBEPKICHUS, ICTUHHBIE U
JIO’)KHBIE YTBEP KJIEHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN CiTy4ail 001ero
YTBEPXKACHUSA, KOHTPIPUMED;

—  TIPOBEPATH MPHUHAIEKHOCTh 3JIEMEHTa
MHOJKECTBY;

—  HaxOJWTh NepecedeHrue U 00beAMHEHHE
MHOJKECTB, B TOM YHCJIE TIPEACTABIEHHBIX
rpa)u4ecKy Ha YUCIIOBOH MPSIMO U Ha
KOOPAMHATHOM IIIOCKOCTH;

— TIPOBOJAUTH JAOKa3aTEIbHBIE PACCYXKIACHUS
JUTsi 000CHOBaHUS ICTHHHOCTH
YTBEPKICHUM.

B noBcenHEBHOI KU3HU U IPU U3YYEHUU
JIPYTHX TPEIMETOB:

—  HCIOJIB30BaTh YUCIIOBBIE MHOXECTBA Ha
KOOPJIHMHATHOM NpsAMOM U HA KOOPAMHATHOM
TUIOCKOCTH I OTIMCAHUS pEaJIbHBIX
MPOLIECCOB U SBJIEHUM;

— TIPOBOJAWTH JAOKa3aTeIbHBIE PACCYKACHUS B
CUTYaIUsIX TTOBCETHEBHOM KU3HU, TIPH
pELICHNH 33/1a4 U3 IPYTUX NPEAMETOB

— JlocTmkeHue pe3ysbTaToB paszena
I;

—  ONEpUpPOBATh MOHATHEM
ONpeAeNeHus], OCHOBHBIMH BUIAMHU
ONpeAeNeHU, OCHOBHBIMU BUAAMH
TEopeM;

— TIIOHMMATbh CYTb KOCBCHHOI'O
JI0Ka3aTeNIbCTBa;

—  ONEpUPOBATH MOHATHAMH CIETHOTO
1 HECUETHOT'O MHOXKECTBA;

— THPUMCHATH METOI MaTeMaTHYECKOM
UHIYKIWU UL IPOBEICHUSA
paccyXeHul U JoKa3aTeIbCTB U
IIPY PELICHUH 3a1a4.

B noBcenHeBHOU XKU3HU U IPU
HM3YYECHUH APYTUX MPEAMETOB:

—  HCHOIB30BaTh TEOPETHKO-
MHOKECTBEHHBIN SA3BIK U A3BIK
JIOTUKH JJIs1 ONTUCAHUSI pEANIbHBIX
IIPOLIECCOB U SIBJIEHUH, IIPH
peleHnH 3a/1a4 JPYTUX y4eOHbIX
MIPEIMETOB

Yucnau e blpasricenus

— CBoOogHO OnepupoBaTh HOHATHAMU:
HaTypaJIbHOE YK CII0, MHOXKECTBO
HaTypaJIbHBIX YUCEJI, LIEJIOE YUCIIO,
MHO>KECTBO HENbIX YHCeN, 0OBIKHOBEHHAS
IpoOb, necsTh4Has 1podb, CMEIIaHHOe
YHCJIO, PAallMOHAIBHOE YHUCII0, MHOXKECTBO
paIoOHANBHBIX YHCEN, NPPAI[IOHATBHOE
Y1CII0, KOPEHB CTENIEHU N, IEHCTBUTEIBHOE

— JlocTrkeHHe pe3ysIbTaToOB pasjeia
I;

—  CBOOOIHO OIEPUPOBATH YHCIOBBIMHU
MHOXCECTBaAMM ITIPpU PCIICHUM 3a1a4;

— TIOHMMAaThb NPHUYMUHBI U OCHOBHBIC
naeu paClIupCeHUA YHUCIIOBBIX
MHOECTB;

! 351ech u masee: 3HATH ONpE/IEICHHE TIOHSTHS, 3HATH M YMETh 000CHOBBIBATH CBOMCTBA (IPH3HAKH, €CIIH OHH €CTh) TIOHSTH,
XapaKTepU30BATh CBSI3U C PYTUMH ITOHATHSAMHE, IPEACTABIII OJHO MOHATHE KaK YacTh IEIOCTHOTO KOMITIIEKCa, HCIIOIE30BaTh
MIOHSATHE W €T0 CBOMCTBA IIPH MPOBEICHUHN PaCCYKICHHUH, TOKa3aTEeIbCTB, PEIICHNH 3a1ad.




YHUCII0, MHOKECTBO JEHCTBUTENBHBIX YHCEN,
TeOMeTpHYECKasi HHTEPIPETaIHs
HATYpaJIbHBIX, IIEJIBIX, PAIIMOHABHBIX,
JIEHCTBUTEIHHBIX YHCET;

— TIOHMMATh M OOBACHATH PA3HUITY MEXKIY
MO3ULMOHHON U HEMO3ULIUOHHOU
CHUCTEMAaMH 3aITUCH YHUCEIT;

— TIEpEeBOAMTH YUCIIA U3 OJHOW CHCTEMBI
3aMUcH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

—  JIOKa3bIBaTh M MCIIOJIb30BATh MPU3HAKH
JIETMMOCTH CyMMBI B TIPOU3BEICHUS TIPU
BBITIOJTHEHUHW BBIYMCICHUH U pEIICHUN
3ajady;

—  BBITOJHATH OKPYTJIEHUE PAIIHOHAIBHBIX U
WppaIMOHATBHBIX YHCET C 3aJaHHON
TOYHOCTEIO;

— CpaBHHBATH JICHCTBUTEIBHBIEC YHCTIA
pa3HBIMH CIIOCOOAMU;

—  yIOPSIIOYMBATH YHCIA, 3alMCAaHHBIE B BUJIC
OOBIKHOBEHHOH U AECATUIHOHN TpOoOH,
YHCIIa, 3aITMCAHHBIE C UCTIOh30BAHUEM
apu(METHYECKOTO KBaIpaTHOTO KOPHS,
KOPHEH CTEeNeHU 00bIIe 2;

— Haxoautb HOJl u HOK pa3ubiMu
Croco0aMu M MCIIONIb30BaTh MX TPH
pEIlIeHnH 33/1a4;

—  BBINIOJHATH BBIYHUCIICHUS H TIPE0Opa30BaHUS
BBIPAXKECHUMN, COECPKAILNUX NEUCTBUTEIIbHbIE
YHUCIIa, B TOM YMCIIe KOPHH HATYPaTbHBIX
CTEIICHEH;

—  BBINIOJHATH CTaH/IAPTHBIC TOXK/ICCTBEHHBIC
npeoOpa3oBaHHs TPUTOHOMETPHUYCCKHX,
norapu()MUIECKUX, CTETIEHHBIX,
MppaIMOHATBHBIX BEIPAKECHUN.

B noBceHEBHOM XKU3HU U IPU U3YUYEHUU
JIPYTHX IPEAMETOB!

—  BBINIOJHATH ¥ OOBSICHATH CPAaBHEHUE
PE3yNbTATOB BBIYMCIICHUH ITPU PELIEHUU
MIPaKTUYECKUX 3a7a4, B TOM YUCIIE
NpUOTMKEHHBIX BEIYMCIICHUH, UCTIONB3YSI
pasHble criocoObl CpaBHEHUH;

—  3aIUCHIBaTh, CPABHUBATH, OKPYIISTh
YHCJIOBBIE JAHHBIC PEAIHBIX BEJINYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM
U3MEPEHHS;

—  COCTaBJISITh U OLICHUBATh Pa3HBIMU
Croco6aMy YHCIIOBBIE BHIPAYKEHUS IPU
peLIeHUH NPAaKTUYECKUX 33]1a4 U 3a4a4 U3
Jpyrux y4eOHBIX MPEIMETOB

BJIa/IETh OCHOBHBIMHU TOHSATHSIMHU
TEOPUH JAETUMOCTH MPH PEIICHUU
CTaH/JapTHBIX 33124

UMeTh 6a30BbIC MIPEACTABICHHUS O
MHO’KECTBE KOMITJIEKCHBIX YHCEIT;
CBOOOIHO BBIMIOITHSATH
TOXK/IECTBEHHBIE IPEOOPa30BaHUS
TPUTOHOMETPUUIECKHX,
JIOTapUPMHUIECKUX, CTETICHHBIX
BBIPAKCHU;

BIa/IeTh (hopMyIoi GMHOMA
Hrrorona;

MPUMEHATH IPU PELLCHUH 33]1a4
TEOpPEMY O JINHENHOM
npeactasiennn HO/J;

MIPUMEHATH TIPH PEICHUH 33149
Kuraiickyro Teopemy 00 ocraTkax;
MIPUMEHATH TIPU PEIICHUH 33129
Manyto teopemy Pepma;

YMETb BBITIOJHATH 3allHCh YHCIa B
MO3UIIIOHHON CUCTEME CUHCIICHUS;
MIPUMEHATH TIPU PEIICHUH 33129
TEOPETUKO-YHCIIOBBIE (PYHKIIUU:
YHUCJIO U CyMMa JIETIUTENEH,
¢dyHKIMIO Dinepa;

MPUMEHATH IPU PELLECHUH 3324
HETHbIe APoOH;

MIPUMEHSATH TIPU PEIICHUH 33129
MHOTOYJICHBI C IEHCTBUTEIHHBIMU H
HENBIMU KOA(PPHUIIHEHTaMUY;
BJIa/IETh IOHATUSAMU PUBOTUMBIN
Y HETIPUBOIMMBI MHOTOUJIEH U
MPUMEHATH UX TIPH PEIICHUH 33]1aY;
MIPUMEHATH NIPU PEIICHUH 33124
OCHOBHYIO TeOpeMY alreOpsl;
MIPUMEHATH PU PEILICHUH 3314
npocreiime QyHKIHn
KOMILIEKCHOU NIEPEMEHHON KaK
reOMEeTpPHYECKUE MPe00pa3oOBaHuUs

Ypasuenusa u
HepaseHcmea

— CB00OJHO OTIEPUPOBATH MOHATHIMH:
ypaBHEHUE, HEPABEHCTBO, PaBHOCUIIHHBIE
YpaBHEHMS U HEPABEHCTBA, YpaBHEHHE,
SIBIISTFOIIEECS CIIEICTBUEM JIPYTOTO
ypaBHEHUS!, YPaBHEHUS, pABHOCHIILHBIC Ha
MHOECTBE, PABHOCUJIbHBIC
npeoOpa3oBaHus yPaBHCHHIA,

—  pelaTh pa3HbIC BUJbI yPAaBHCHUH U
HEPABEHCTB U MX CHCTEM, B TOM YHUCIIC

JlocTrxkeHne pe3ynbpTaToB pasjerna
I;

CBOOOIHO OIPEENIATh THII U
BBIOMPATH METO/T PELICHHS
MOKAa3aTeNbHBIX U
JorapuMUIECKUX YPaBHCHHN U
HEPaBEHCTB, NPPAIIMOHATBEHBIX
YpaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUYCCKUX YPAaBHCHHI U




HEKOTOpbIE YpaBHECHHUS 3-i U 4-i CTEIICHEH,
JpoOHO-paIlMOHANIbHBIE U UPPALUOHAIIBHBIE;
OBJIa/ICTh OCHOBHBIMH THUIIAMHU
MOKAa3aTeNbHBIX, JTOTapU(PMUUECKUX,
UppaLrOHAIbHBIX, CTETIEHHBIX YPABHEHUH U
HEPaBEHCTB U CTAaHJAPTHBIMHU METOAMH UX
peLeHNi ¥ MPUMEHSITh UX MPH PELICHUN
3ajay;

IPUMEHATH TeopeMy be3sy k perienuro
YpaBHEHUI;

NPUMEHSITh TeopeMy Buera nist pemenus
HEKOTOPBIX YPAaBHEHUH CTETICHH BBILIC
BTOPOWU;

MOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX
Y HEPaBHOCUJIbHBIX MPE0Opa30BaHUIX
YPaBHEHUH U yMETh UX JJOKa3bIBATh;
BJIaJICTh METO/IaMH PEIICHUs] YPaBHEHHH,
HEPABCHCTB U UX CUCTEM, YMETH BI)I6I/IpaTI)
METOJ PELICHUsI 1 000CHOBBIBATH CBOM
BEIOOD;

HCIIOJIb30BaTh METOA MHTCPBAJIOB JJIA
pelleHHs HEPaBeHCTB, B TOM YHUCIIE IPOOHO-
palroOHaJIbHBIX U BKIIIOYAIOMIUX B CC6$I
UppanroOHaNIbHbIE BBIPAKECHNUS;

pemarh anreOpanveckue ypaBHEHHUS U
HEPABCHCTBA U UX CUCTEMEI C IIapaMETpaMu
anreOpanvyeckuM U rpaguuecKuM
METO/aMU;

BJaJ€Th Pa3HBIMU METOIAMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB,;

peuiaTh YpaBHCHUA B LCJIbIX YUCIIAX;
n300pakaTh MHOXKECTBA Ha IIOCKOCTH,
3aJjaBaeMble YpaBHEHUSIMHU, HEPABEHCTBAMU
U UX CUCTEMaMU;

CBOOOHO MCIIOIB30BATh TOXKICCTBEHHbIE
npeo0pa3oBaHMs Py PEILICHUN YPaBHEHUN
U CUCTEM YpaBHEHUM

B HOBCG,HHCBHOfI JKHU3HU U IIPpHU U3YUCHUHN

JIPYTHX TPEIMETOB:

COCTaBJIATh U pelIaTh YpaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI IIPU PELIEHUH
3aa4 APYrux y4eOHBIX NPEIMETOB,;
BBITIOJIHATH OLIEHKY MTPaBIONIOI00HS
pE3yIBTaTOB, MOIYYAEMBIX IPH PELICHUH
Pa3IMYHBIX YpaBHEHHUH, HEPABEHCTB U UX
CUCTEM IIPH PEILIECHUH 3a/1a4 IPYTUX
y4eOHBIX PEIMETOB;

COCTaBJISITh M PEIIaTh YPaBHEHUS U
HEPaBEHCTBA C MTapaMeTPaMH MPH PEIIEHUH
3a[a4 JPYTUX YI€OHBIX PEIMETOB;
COCTaBIIATh YPABHEHNE, HEPABEHCTBO WIIN
UX CUCTEMY, ONUCHIBAIOIIUE PEANIEHYIO
CUTYAIMIO WM TPUKIIAJHYIO 3a7a4y,
WHTEPIPETHPOBATH MOJTYICHHBIE
pEe3yNIbTaThI;

HCIIOJIb30BaTh MPOrPaMMHBIE CPEICTBA TPH
PELIEHNH OTAENIBHBIX KJIACCOB YpPaBHEHUH H
HEPABECHCTB

HEPaBEHCTB, NX CUCTEM;
CBOOOJTHO pemiaTh CUCTEMBI
JIMHEWHBIX YpaBHEHU;

pelaTs OCHOBHBIE THUIIbI YpaBHEHUH
1 HEPAaBEHCTB C MapaMeTpaMu;
MIPUMEHATH TIPH PEICHUH 33149
HepaBeHcTBa Ko —
Bynskosckoro, bepnymnu;
HMMETH MPEACTaBICHHE O
HEPABEHCTBAX MEXAY CPEIHUMHU
CTETMCHHBIMU




Dynkyuu

Brnanets moHATHAME: 3aBUCHMOCTD
BEJINYMH, QYHKINS, apTYMEHT U 3HAaUCHHE
(GyHKIMH, 00J1aCTh OIpEeNICHUS U
MHOECTBO 3HAUCHUH (HyHKINH, rpaduK
3aBUCUMOCTH, TpahuK HyHKIIH, HYTH
(GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHUE Ha YHUCIIOBOM MPOMEKYTKE,
yObIBaHHE HA YUCIOBOM MIPOMEKYTKE,
HanOoJIbIIICe U HAMEHbIIIEeE 3HAUCHHE
(YHKLIMH HA YUCTIOBOM IIPOMEKYTKE,
nepuoarueckast QyHKIUS, IEPUOJl, YETHAS U
HedyeTHast QYHKIUN; YMETh IPUMEHSTh 3TH
HOHSTHUS IIPU PEIICHNH 337134,

BJIaJICTh MOHATHEM CTETICHHAS (PYHKIIHS;
CTpOUTH €€ TpaduK U yMETb IPUMEHSATh
CBOICTBA CTETIEHHOH (PyHKITUH TTPH
pELIeHUH 33/1a4;

BJIaJICTh MOHATHSIMH ITOKa3aTelbHas
(yHKIMS, SKCTIOHEHTA; CTPOUTH UX Tpaduku
W YMETh IPUMEHSATH CBOICTBA
NOKa3aTeNbHON (QYHKIUH IPH peIIeHnN
3a/1a4;

BJIaJICTh MOHSATHEM JIoTapUpMIYecKast
(bYHKLUS; CTPOUTD ee TpadyK U yMETh
MIPUMEHATH CBOWCTBA JIOTapU(PMUIECKOI
(GYHKIMU NTpH peIICHNH 337134,

BJIaJICTh MOHATHSIMHU TPUTOHOMETPUIECKUE
(YHKLUH; CTPOUTH UX IPadUKU U YMETh
HNPUMEHSTH CBOMCTBA TPUTOHOMETPHIECKUX
(GYHKIMI TpH peIIeHNH 33134,

BJIAJICTh TIOHSATHEM OOpaTHast QYyHKIIHS,
MPUMEHSTh 3TO MOHSATHE NIPU PEHICHUH
3a/1a4;

NPUMEHSTH TIPH PEIICHUH 3a]a4 CBOWCTBA
(YHKIMI: 4ETHOCTD, IEPUOANIHOCTD,
OTPaHUYEHHOCTB;

MPUMEHSTh TIPU PEIICHUH 3a/1a4
npeoOpazoBaHus TpapuKOB QyHKIIHIA;
BJIJIETh MMOHATHSAMH YHCIIOBAS
HIOCJIE/I0BATEIILHOCTD, apru(MeTHIecKas u
reoMeTpUYEeCKast IIPOrPECCHS;

MPUMEHSTh TIPU PEIICHUH 3a/1a4 CBOWCTBA U
MPU3HAKK aprU(PMETHIECKON U
TEOMETPHUUYECKOM MPOrPECCHil.

B HOBCGI{HCBHOﬁ JKU3HU U IIPpU U3YUCHUUN

JIPYTHX Y4eOHBIX PEIMETOB:

OTIPEJIEIIATH 10 rpadUKaM U HCIIOTh30BaTh
JUISL peIleHus IPUKIAIHbBIX 3a/1a4 CBOMCTBA
pEaJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN
(HanOosipIIe ¥ HAMMEHbINE 3HAYCHUS,
MPOMEXXYTKH BO3pACTaHUs U yOBIBAaHUSA
(GYHKLIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
ACHMIITOTBI, TOUKHU Teperuda, nepuos u
T.IL);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOH IPAaKTUYECKOU CUTYALINH;.
OTIpPeNIeNIATH MO rpaduKaM MpocTeHIIne
XapaKTEPUCTUKU NEPUOAUIECKUX
IIPOILIECCOB B OMOJIOTMH, 3KOHOMHUKE,

JocTtmxenne pe3ynbpTaToB pasena
Il;

BJIa/IETh IOHATHUEM ACHMIITOTHI U
YMETh €ro MPUMEHSTH TpU
pEIICHUY 33/1a4;

MIPUMEHSATH METOJIBI PEIICHUS
npoctermux nuddepeHInanTbLHbIX
YPaBHEHUI IEPBOrO U BTOPOrO
TIOPSIKOB




MY3bIKE, PATMOCBS3U U JIp. (aMILTUTY A,
TIEPHOJT U T.I1.)

Inemenmel
Mamemamuueckozo
ananusa

— Bmagers noustueM 0€CKOHEUHO
yOBIBarOIIasi FeOMETPHUYCCKas POTPECCUs U
YMETh IPUMEHSTH €T0 IIPU PEIICHUH 33/1a4;

—  TIPUMEHATH IS PEIICHUS 3a1a9 TCOPHUIO
MIPEICIIOB;

—  BIAJEThH MOHATUIMU OECKOHEUYHO OOJIBIIIKE
1 OECKOHEYHO MaJIbIe YHUCIIOBBIE
MOCJIEIOBATENHHOCTH U YMETh CPAaBHUBATH
0eCKOHEYHO OOJIbIINE U OECKOHEUYHO MaJlble
MOCJIENOBATEIBHOCTH;

—  BJaJIETh MOHATUSMU: IPOU3BOIHAS
(YHKIIMH B TOYKE, IPOU3BOIHAS (DYHKIIUU;

—  BBIYHCIIATH IPOU3BOIHBIC dJICMEHTAPHBIX
(GYHKIHA 1 1X KOMOWHAIIHI;

—  HWccnenoBarh (ZYHKIIMH HAa MOHOTOHHOCTB U
OKCTPEMYMBI;

—  CTpOUTH rpa)MKu U NPUMEHSTH K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TTapaMeTpOM;

—  BJIAJICTh IIOHATUEM KacaTelbHas K rpaduky
(YHKIIMHM U YMETh IIPUMEHSTH €T0 MPH
pelIeHny 3a/1a4;

—  BJAJETh NOHATUSIMH IEPBOOOpa3Has
(GyHKIMSI, OTpeieSICHHBIA HHTErPal;

— TpuUMeHsAThH Teopemy Hrelotona—JleiiOHuna u
€€ CJIeICTBUSI ISl PEIICHUs 3a/1ad.

B noBceHeBHOM KU3HU U NIPU U3YYEHUHU
JIpYTUX Y4eOHBIX MPEIMETOB:

—  pemaTh NpUKJIAAHBIC 3312491 U3 OMOJIOTHH,
(GU3NKH, XMMUH, SKOHOMUKH U APYTHX
NPEIMETOB, CBSI3aHHBIE C HCCIICI0BAaHUEM
XapaKTEepUCTUK IIPOLECCOB;

—  HMHTEPIPETHUPOBATH IIOIIyYEHHBIE
pe3yibTaThl

JocTikenne pe3yabTaToB pas3ziena
I;

cBOOOJTHO BIAAETh CTAHAAPTHBIM
anmapaToM MaTeMaTHYeCKOTO
aHanm3a JuIsl BBIYUCIICHUS
MPOU3BOJHBIX (DYHKLIUU OJHON
[IEPEMEHHO;

CBOOO/IHO IPHMEHSTH aIapaT
MaTeMaTHYECKOTO aHaIN3a JUIs
uccienoBanus QyHKIUH 1
MOCTPOCHUS TPauKOB, B TOM
YHCIIe HCCIIeIOBAaHMS Ha
BBIITYKJIOCTB;

OTepPUPOBAThH MOHATHEM
nepBo0Opa3HON QYHKIMH AT
peleHus 3a1ay;

OBJIaJIETh OCHOBHBIMH CBEIICHUSIMU
00 uaTerpane Herorona—JleitOuuma
Hu ero HpOCTCﬁHIHX MIPUMCHCHUAX
OIEpUPOBATH B CTAHAAPTHBIX
CUTyalusiaX NpOrU3BOAHBIMU
BBICIIIUX TTOPSI/IKOB;

YMETb NPUMEHSTH TIPH PEIICHUN
3a/1a4 CBOMCTBA HENPEPBIBHBIX
(yHKITHIA;

YMETb NPUMEHSTH TIPH PEIICHUN
3amau TeopeMsl BellepTpacca;
YMETb BBITIOJHATH NPUOIKEHHbIE
BBIYHCIICHHS (METO/IBI PEILICHUS
YpaBHEHUH, BEIYMCIIEHUS
OTIpeJIeIEHHOTO HHTETpaa);
YMETh HIPUMEHSTH NPHI0KEHHUE
MPOU3BOTHOM U ONPEIETICHHOTO
WHTETpaa K peleHHro 3a1a4
€CTECTBO3HAHHS;

BJIJIETh MTOHSATHUSMH BTOpAsI
MPOU3BOJHAS, BBIITYKIIOCTb
rpaduka GyHKIUH U YMETh
HCCIIeI0BaTh (DYHKITUIO HA
BBIITYKJIOCTh

Cmamucmuxa u
meopus
eéeposamuocmel,
a02uKka u
KOoMOuHnamopuxa

— OmnepupoBaTh OCHOBHBIMH ONKCATEIbHBIMU
XapakTepUCTUKaMH YHCIIOBOTO Habopa,
IMOHATHUEM I'€HEpAIbHAasA COBOKYITHOCTb U
BBIOOPKOH U3 HEeE;

—  OIepupoBaTh NOHATHAMU: YACTOTA U
BEPOSITHOCTH COOBITHS, CyMMa U
MIPOU3BEICHUE BEPOSITHOCTEH, BEIYUCIISTD
BEPOSITHOCTH COOBITHIH Ha OCHOBE TI0JICUETa
YHCIIa UCXOJIOB;

—  BJIAZCTh OCHOBHBIMH MOHATHIMHU
KOMOWHATOPUKHU U YMETb UX MPUMEHSTh
NIPY pelIeHUH 3371a4;

— HWMETh NpeACTaBIeHne 00 OCHOBaX TEOPHH
BEpPOATHOCTEW;

—  HMMETh NPEICTaBICHNUE O IUCKPETHBIX U
HETPEPHIBHBIX CIYYalHBIX BETUYHHAX U
pacrpefeneHusx, O He3aBUCUMOCTH

JocTmkeHue pe3ynbTaToB pa3aena
I;

MMETh MIPEACTABIICHUE O
LIEHTPAJIbHOU MPEJIETBLHON TEOPEME;
MMETh MIPEACTABIICHUE O
BBIOOPOYHOM KO3 UIIEHTE
KOpPEeJSLUY U TUHEHHOU
perpeccuu;

MMETh MIPEACTABIICHUE O
CTaTUCTUYECKUX THUTIOTE3aX U
MIPOBEPKE CTATUCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPUS
Y €e yPOBHE 3HAYMMOCTH;

VMMETH MPEACTaBICHHE O CBAZH
SMIHUPUIECKIX U TEOPETHIECKUX
pacrpeneneHu;

WMETH MPEACTABICHHE O




CITy4ailHBIX BEJIMYMH;

HMMETh MIPEACTABICHUE O MATEMAaTUYECKOM
0XKMJIAHUH U AUCIEPCUHU CIy4YailHbIX
BEJIMYUH;

HMMETh MPEACTABICHUE O COBMECTHBIX
pacrpeneneHusX ciy4aiiHbIX BEJINYNH;
MMOHUMATh CYTh 3aKOHA OOJBIINX YUCEN U
BBEIOOPOYHOTO METO/Ia U3MEPEHUS
BEPOSITHOCTEH;

HUMETH MPEACTaBICHUE O HOPMAIBHOM
pacnpeneneH!y U IpuMepax HOpMaJIbHO
pacIpeneseHHbIX CIy4YailHbIX BEJIUYHH;
HUMETH NMPEACTaBICHNE O KOPPEISILUU
CITy4alHBIX BEIMYHUH.

B noBceHEBHOM XKU3HU U NIPU U3YYEHUHU

JIPYTHX MPEIMETOB:
BBIYUCIISITH WK OLIEHUBATH BEPOSTHOCTH
COOBITHIA B peabHOM KU3HHU;

BBIOMPATH METOJIBI TIOIXO/ISIIETO
MIPEICTaBICHUS U 00paOOTKN JaHHBIX

KOIMPOBAHUH, TBONTHOH 3aIHICH,
JIBOMYHOM JIEPEBE;

BJIaJI€Th OCHOBHBIMH TOHSITHUAMHU
Teopun rpadoB (rpad, BepinHa,
pebpo, CTeTIeHb BEPIINHBL, ITyTh B
rpad)e) ¥ yMeTb MPUMEHATH UX TpU
peleHnH 3a/1a4;

HUMETb IPEACTaBICHHE O ACPEBBSIX U
YMETb IPUMEHSTH MPU PELICHUH
3ajad;

BJIaJICTh OHSATHEM CBSI3HOCTh U
YMETb IPUMEHSITh KOMIIOHEHTBI
CBSI3HOCTH TIPH PEUICHUH 3a]a4;
YMETh OCYIIECTBISTH ITyTH 10
pebpam, 06X0mbI pedep U BepITHH
rpada;

WUMETh IpeICTaBIeHIE 00
SUJIEPOBOM U TaMUJIbTOHOBOM
ITyTH, IMETh TIPECTABICHUE O
TPYAHOCTH 33/1a9U HAXOXKIACHUS
raMUIBTOHOBA ITyTH;

BJIaJICTh MOHSATHSMU KOHEYHBIC 1
CYETHBIE MHOYKECTBA 1 YMETh HX
MPUMEHATH TPY PEUICHUN 3a]1a9;
YMETh IPUMEHSTH METO/]
MaTeMaTUYeCKOW NHAYKIUY;
YMETh MPUMEHSTh TIPUHITUT
Jupuxiie npu peleHny 3a1ay

Texcmoevie 3a0auu

Pewiate pasHbie 3a1a4u NOBBIIIEHHOM
TPYAHOCTH;

AQHAJTM3UPOBATH YCIOBHE 331a4H, BEIOMpATh
ONTUMAJILHBII METO/ PELICHUs 3a/1auHu,
paccMaTpuBasi pa3IMYHbIC METOEI,
CTPOUTH MOJICIIb PCIICHUA 3a1a4Hu,
IMPOBOJUTH JOKA3aTCJIIbHBIC PAaCCYKACHUA
NP peLICHUH 331a4H;

pemrath 3aga4u, Tpedyromnue nepedopa
BapUaHTOB, IPOBEPKH YCIIOBHIA, BHIOOPA
ONTHUMAJIBHOTO PE3yIbTaTa;
aQHAJTM3UPOBATH U HHTEPIPETUPOBATD
MOJTy4EeHHBIE PEIICHHS B KOHTEKCTE YCIOBUS
3a[a4u, BEIOUPATh pEeLICHHs, HE
MPOTUBOpEYAIIIE KOHTEKCTY;

MEPEBOAUTH MIPH PELLICHUH 33]1a4UH
MH(POPMALIUIO U3 OHON (OPMBI 3aITUCH B
JIpPYTyI0, UCTIONB3YsI TPU HEOOXOJUMOCTH
CXEMBI, Ta0IUIIBI, TPadUKH, JUATPAMMEL.

B HOBCGI{HCBHOﬁ JKU3HU U IIPpU U3YUCHUUN

JIPYTUX MPEAMETOB:
penaTh NPaKTUYECKUE 3a1a4 U 3aJa4M U3
JIPYTUX NPEIMETOB

JocTikenne pe3yabTaToB pas3ziena
I

T'eomempusn

BrnaneTts reoMeTpudeCKHUMH MOHATUSIMH TIPU
pELIEHNH 33/1a4 ¥ IPOBEACHUH
MaTEMaTHYECKUX PacCyKICHHI;
CaMOCTOSITENHHO (hOPMYyITHPOBATH
oTpeAeNeHIs] TEOMETPHUYECKUX QUTyp,
BBIIBUTATh TUTIOTE3bI O HOBBIX CBOWCTBAX U
MPU3HAKaX TeOMETPUIECKUX QUTYp U

Nmets npencrasienne 00
AKCHOMAaTHUYECKOM METO/IE;
BIIQJICTh TIOHATUEM
TEOMETPUYECKUE MECTA TOUCK B
MPOCTPAHCTBE M YMETh IIPUMEHATH
WX JUTS pelIeHus 3a/1a4;

YMETh IPUMEHSTH JJIsl PCIICHHS




00OCHOBBIBAThH HJIM ONPOBEPTaTh UX,
000011aTh WIIH KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIX Kilaccax (Guryp,
HPOBOJUTH B HECIIOXKHBIX CITyJasx
KJIACCU(HKAIIIO (PUTYpP IO pa3TUIHBIM
OCHOBAHUSIM;

MCCIIEIOBATh YePTEXHU, BKIIOYAs
KoMOuHanuu Guryp, U3BIEKaTh,
HMHTEPIPETHPOBATH U IPE0OPA30BHIBATH
WHPOPMAIUIO, TPEACTABICHHYIO Ha
YepTexax;

pemraTh 3a1a4u TeOMETPHIECKOTO
COZIepKaHuUs, B TOM YHCIIE B CUTYaluUsX,
KOT/Ia aJITOPUTM PEIICHHS HE CIIEIyeT SIBHO
W3 YCJIOBUSI, BBIIIOTHATH HEOOXOIUMBIE IS
pEeLIeHNs 33/1a4H JIOTIOJTHUTEIbHBIC
HOCTPOCHHS, UCCIIE0BATH BO3MOKHOCTD
MPUMEHEHUS TeopeM U POpMyIT IS
peleHus 3a1ay;

yMeTb ()OPMYITHPOBATh U JJOKa3bIBaTh
TeOMETPUYECKHE YTBEPKICHNUS;

BJIaJICTh OHSATHSAMHU CTEPEOMETPHUU:
NpY3Ma, apajvieNenuIe/, TMpaMuaa,
TETpasdp;

MMETh IIPEACTaBICHUS 00 aKCHOMax
CTEPEOMETPHH H CIICICTBUSAX U3 HUX U
YMETh IPUMEHSTh UX IIPU PEIICHNH 337134,
YMETh CTPOUTH CEUEHHSI MHOTOTPAHHUKOB C
WCTIOJIb30BaHUEM Pa3IMIHBIX METOJIOB, B
TOM YHCJIe M METOJIa CIIE/IOB;

UMETh MPE/ICTABICHUE O CKPEIMBAIOIINXCS
HPSMBIX B IPOCTPAHCTBE U YMETh HAXOUTh
YroJl ¥ PacCTOSTHUE MEXKIY HUMU;
MPUMEHSTh TEOPEMBI O TTapauIeTBHOCTH
NPSMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE MPH
peLIeHNH 3124,

YMETh IPUMEHSTH NapajuiebHOe
MIPOEKTHPOBAHUE IJIsl H300pakeHUsI QUTYp;
YMETh PUMEHSTH MEPIECHIUKYISPHOCTH
MPSMOM M IJIOCKOCTH MPH PELICHUH 3a]1ay;
BJIQJIETh MTOHSATHUSMH OPTOTOHAJIBHOE
IPOEKTHPOBAHNE, HAKJIOHHBIE M UX
MPOEKIHH, YMETh IPUMEHSTH TEOPEMY O
TpeX MePIEHINKYISpax MNPy pelIeHUH
3a1a4;

BJIaJICTh MOHATHSIMHU PACCTOSIHUE MEXKILY
¢urypamu B IpoCTpaHCTBE, OOLINIA
NEPIEHIUKYISP JABYX CKPEHINBAIOIIHXCS
NPSMBIX H YMETh IPUMEHSTh UX TIPU
peleHnH 3a/1a4;

BJIaJETh MOHSATHEM YTOJI MEKAY MPSIMOI 1
TUTOCKOCTBIO X YMETh MIPUMEHSTH €T0 pU
peleHn! 3a/1a4;

BJIaJ€Th NOHATHAMU JBYTPaHHBIN yrod,
YroJl MEX/1Yy IUIOCKOCTSIMH,
NEPICHIUKYISPHBIE MTIOCKOCTH U YMETh
NPUMEHSTh UX IIPU PELICHUHN 3a/1a4;
BJII€Th ITOHATHUAMH IPU3MA,
napaJuleNIeIine]] ¥ IPUMEHSATh CBOHCTBA

3a/1a4 CBOMCTBA IUNIOCKHUX U
JIBYTPaHHBIX yTJIOB, TPEXTPAHHOTO
yria, TeOpeMbl KOCUHYCOB U
CHHYCOB JIJISl TPEXTPAHHOTO YTJIa;
BIIA/IETh TIOHATHEM
MEPIICHINKYIISPHOE CEUCHIE
MIPU3MBI U YMETH IPUMEHSTD €TI0
MIpU PEIICHUH 3a/1a4;

MMETH MPEICTABICHHE O
JIBOMICTBEHHOCTH TIPABHIIBLHBIX
MHOTOTPaHHUKOB;

BJIa/I€Th OHATUSAMU LIEHTPAIBHOE U
napajuieIbHOE IPOEKTUPOBAHNUE U
MPUMEHATH UX MIPH TOCTPOSHUH
CeYeHUH MHOTOTPaHHUKOB METO/IOM
MIPOEKIUN;

MMETH MPEJCTABICHHUE O Pa3BEPTKE
MHOTOTPaHHUKA U KpaTdauiiemM
ITyTH Ha TIOBEPXHOCTH
MHOTOTPaHHUKA;

HMMETh MpEACTaBICHNE O
KOHHYCCKHX CCUCHUAX,

WMETH MPEICTABICHHE O
Kacaromuxcs chepax u
KOM6I/IH3LII/II/I TCJI BpalllCHUA U
YMETD IPUMEHSTD UX MPU PEILIEHUU
3aay;

MIPUMEHATH TIPH PEIICHUH 33129
(hopMyITy paccTOSTHUS OT TOYKH [0
TJIOCKOCTH;

BIIAJIETh Pa3HBIMH CIIOCOOAMH
3aJIaHUs MPSMON yPaBHEHUSAMHU U
YMETh NIPUMEHSATH TIPU PEIICHUH
3ajay;

MIPUMEHATH IIPU PELIEHUH 33124 U
JIOKAa3aTeJIbCTBE TEOPEM BEKTOPHBIH
METO/JT M1 METOJT KOOP/IMHAT;

HUMETh IpeICTaBIeHNE 00 aKCHOMax
o0Bbema, MPUMEHSTh HOPMYJTBI
00BEMOB MPSIMOYTOJIEHOTO
napaJuiesienuIesa, Mpu3Mbl U
MUPAMUIIBI, TETPAdIPa PU
pEIIeHnH 33/1a4;

MPUMEHSTH TEOPEMBI 00
OTHOILIEHHAX 00BEMOB MPH
pEILIeHNH 33/1ay;

IIPUMEHATh HHTErpal IJIs
BBIYHCIIEHUS 00HLEMOB U
[IOBEPXHOCTEN TeJl BpaLCHHUS],
BBIYUCIICHHS TUIOIIAIN
cthepuueckoro mosica u oobemMa
IIapOBOTO CJIOS;

HMMETH MPEACTABIECHHE O
JIBUKEHUSIX B TIPOCTPAHCTBE:
apajuIeIbHOM IIEPEHOCE,
CUMMETPHUHU OTHOCHUTEIIEHO
IJIOCKOCTH, IIEHTPAJIbHOM
CUMMETPHUH, TIOBOPOTE
OTHOCHUTENBHO MPSMOM, BUHTOBOM




napasulesieuIe/a Mpy PelieHu  3a1a4;
BJIaJIETh IOHSATUEM MPSMOYTOJIbHBIMH
napasulesIeuIe ] U MPUMEHSATh €ro MpU
pEIICHUY 3a/1a4;

BJIJICTh IOHATUSAMH MUPAMHIA, BHIbI
MUPaMU, SJIEMEHTBI IIPaBUIbLHON
MUPAMUJIBI U YMETh TIPUMEHSTH UX MPH
pEIICHUY 3a/1a4;

UMETh MPEJCTaBICHHUE O TeopeMe Ditnepa,
MPaBWILHBIX MHOTOTPaHHHUKAX;

BJIAJICTh IOHATUEM ILIOMIAAN IIOBEPXHOCTEH
MHOTOTPAaHHUKOB W YMETh MIPUMEHSIT €T0
MIPH PEIICHUY 3a/1a4;

BJIQJICTh TIOHSATUSMH TEJIa BpAIICHUS
(uumuHAp, KOHYC, Map u chepa), ux
CEUCHHSI U YMETh IPUMEHSATH UX MPH
pelleHU 3a/1a4;

BJIQJICTh TIOHATHSAMU KacaTeIbHbIC TPSIMbIC U
IUIOCKOCTH U YMETh IIPUMEHSITD U3 TIPH
pelleHu 3a/1a4;

WUMETh TPEICTABIICHHS O BIIUCAHHBIX U
OIHUCAHHBIX chepax v yMEeTh IPUMEHSTh X
MIPH PEIICHUY 3a/1a4;

BIIAJIETh HOHATHIMH 00bEM, 00BEMBI
MHOTOTPaHHUKOB, TEJI BPAIICHUS U
MPUMEHSITh UX TIPU PEIICHUM 33134,

HUMETh MPEJCTABICHHUE O Pa3BEPTKE
[WIMHIPA U KOHYCa, IO TOBEPXHOCTH
WIMHJPA U KOHYCa, YMETh IPUMEHSATh HX
MIPY PEIICHUM 3371aY;

HUMETh TPECTABIICHHE O TUTOMAAU chepbl 1
yMETh MPUMEHSATH €ro MPH PELICHUH 3a1a4;
YMETb pellaTh 3aJa4i Ha KOMOUHAIIUH
MHOTOTPaHHUKOB U TEJI BPAIICHUS;

HUMETh TPEICTABIICHHE O TIOJ00HUU B
MPOCTPAHCTBE U YMETh PENIaTh 3a/1a4u Ha
OTHOIIIEHNE 00BEMOB H IUIOMIALEH
MOBEPXHOCTEH MOIOOHBIX (QUTYP.

B noBceHEBHOM XKU3HU U IPU U3YUYEHUU

JIPYTHX TPEAMETOB!

COCTaBJISITh C MCIIOJIb30BAHUEM CBOMCTB
reoMeTpryecKux (QUryp MaremaTndeckue
MOJEIIN JUIsl pELICHMs 3a1a49 IPaAKTUYECKOTO
XapakTepa U 3a7ad U3 CMEKHBIX
JUCIUIINH, UCCIIEN0BATh MOTYyYEHHBIE
MOJIETIH ¥ UHTEPIPETUPOBATh PE3YIbTaT

CUMMETpPUH, YMETh MPUMEHSTh UX
MIPU pElICHUN 3a71ay;

— HMMeTh MPEJCTAaBICHUE O IUIOMIAIH
OpPTOTOHAIBHOM MPOEKIHH;

—  HUMeTh MPEJICTaBICHHUE O
TPEXTPAaHHOM M MHOTOTPaHHOM
yTJie U IPUMEHSTh CBOMCTBA
TUIOCKUX YTJIOB MHOTOTPaHHOT'O
yTJia TIpy pelieHuH 3a/1a4;

—  HMMeTh MPEJICTABICHHS O
npeoOpa3oBaHUN OO0,
TOMOTETHU M YMETh MPUMEHSTH UX
MIPY pelICHUH 3a7ay;

—  yMeTh peliaTh 3aJa4d Ha
TUTOCKOCTH METOIaMU
CTEPEOMETPHH;

—  YMETh MIPUMEHSTH (POPMYJIBI
00BEMOB TIPH PELICHUH 33124

Bexmopul u
KoopOounamsul 6

Bianets NOHATHAMU BEKTOPHI U UX
KOOPJIMHATHI;

— JlocTmxeHue pe3ysibTaToB pa3jiena
1;

npocmpancmee YMETh BBINOJHATh ONEpalliy HaJ — HaxoAWTh 00BEM MapalIeseuIe/1a
BEKTOpaMHu; U TETPadpa, 3aJaHHbBIX
HCITOJIB30BAaTh CKAJSIPHOE TIPOU3BEICHIE KOOPIMHATAMHU CBOUX BEPIITUH;
BEKTOPOB TIPH PEIICHUH 33/1a4; —  3a7aBaTh NPSIMYIO B IPOCTPAHCTBE;
IIPUMCHSATHh YPaAaBHCHUEC ITJIIOCKOCTH, — HaXOoaWUTh paCCTOAHUE OT TOYKHU 110
(hopMyJTy pacCTOSTHUS MEKIY TOUKAMH, IUIOCKOCTH B CUCTEME KOOPAUHAT;
ypaBHEHUE cephl IIPH PEIICHUH 3a/1a4; — HaXOAUTb PACCTOSIHUE MEXKITY
MIPUMEHSTH BEKTOPHI U METOJI KOOPJIUHAT B CKPELIMBAIOIIUMHUCS TPSIMBIMU,
MIPOCTPAHCTBE MPU PEIICHUM 3344 3aIaHHBIMU B CUCTEME KOOPAUHAT

Hcemopus NmeTs ipeicTaBneHre O BKIIAJIE JocTtmwkeHne pe3yabTaToB pazzaena |l




MamemMamuxu BBIJJAIOIINXCS] MATEMATUKOB B Pa3BUTHE

HayKU;

IMOHUMATh POJIb MATEMATUKH B Pa3BUTUHU

Poccun
Memoowt Hcnonbs3oBaTh OCHOBHBIE METOIBI JlocTrkeHue pe3ysIbTaToB pa3aena
Mamemamuxu JI0Ka3aTeNIbCTBA, TPOBOAUTH JOKA3aTENbCTBO Il;

1 BBINIOJIHATE OTIPOBEPIKEHNE,;

MPUMEHSTH OCHOBHBIC METO/IBI PEIIICHUSI
MaTeMaTHYECKUX 33/1a4;

HAa OCHOBE MAaTeMATHUYECKUX
3aKOHOMEPHOCTEH B TIPHUPOJIC
XapaKTepU30BaTh KPACOTY U COBEPILICHCTBO
OKPY’KAfOIIIEro MUpa U MPOU3BEICHUIMA
HCKYCCTBa,

MPUAMEHSATD IPOCTEMHIINE TIPOrPaMMHEIE
CpEJICTBA M DIIEKTPOHHO-
KOMMYHHKAIUOHHBIC CHCTEMBI IIPH PEIICHUH
MaTeMaTHYECKUX 3a/1a4;

I10JIB30BAaTHLCA HpI/IKJIaIlHI)IMI/I HpOl"paMMaMI/I
nu HpOFpaMMaMI/I CUMBOJIBHBIX BI)I‘II/ICJ'IGHI/II‘/'I
JUTS KCCIIEIOBAHMS MATEMATHYECKUX
00BEKTOB

MPUMEHSTh MaTeMaTHIecKnue
3HAHUSI K UCCIIEIOBAHHIO
OKpY>KalOIIero Mupa
(MonenupoBaHue pU3MIECKUX
MIPOIIECCOB, 33JaYl SKOHOMHKH)




Il. COAEP’KAHUE YYEBHOT O ITPEJIMETA:

«Maremaruka: anre6pa M Hayajla MaTeMaTH4YECKOIo aHajin3a, FeOMETPUs»

(yriyOneHHBIH ypOBEHB)
[TpumepHas mporpamMma IOCTpOEHa TaKUM 00pa3oM, YTOOBI 00ECTIEUNTh TOCTHKEHHE TUTAaHUPYEMBIX 00pa30BaTEIbHBIX
pe3ynbTatoB. KypcruBoM 0003Ha4YeHBI TUIAKTHIECKUE €IMHUIBI, COOTBETCTBYIOIIUE OJIOKY Pe3yabTaToOB «BBITYCKHUK MOTYYHUT
BO3MOKHOCTb HayYHTBCSD»

A.ﬂreﬁpa H HAYaJIa aHaJInu3a

[ToBTOpenue. Pemenue 3a1a4 ¢ UCMONB30BAHUEM CBOMCTB UKCET M CUCTEM CUUCIICHUS, JEIUMOCTH, T0JIeH U yacTel,
MPOLICHTOB, MOAYJeH uncen. PelieHre 3a1a4 ¢ HCIIONb30BaHUEM CBOMCTB CTENEHEN U KOPHEN, MHOTOYJIEHOB,
peoOpa3oBaHUil MHOTOWICHOB U IPOOHO-PAllMOHATBFHBIX BRIpKeHUH. Perienne 3aad ¢ HCIOIb30BaHUEM T'PaTyCHON MEpHI
yria. Motysib 4ncia U ero cBoicTBa. PelieHre 3a1ad Ha IBUKCHUE U COBMECTHYIO PabOTy, CMECH M CIUIABHI C IOMOIIBIO
JIMHEWHBIX, KBaJJPATHBIX U JPOOHO-pAI[MOHANBHBIX YPAaBHEHHI U UX CUCTEM. PellieHue 3a/1a4 ¢ MOMOIIBIO YUCIIOBBIX
HEPaBEHCTB U CHCTEM HEPAaBEHCTB C OJHOM ITEPEMEHHOM, C MPUMEHEHHEM U300payKEHHs YNCIOBBIX IIPOMEKYTKOB. Perenne
3a]a4 C NCTOIb30BaHUEM YUCIIOBBIX QYHKIHUH U uX rpadukoB. Mcrons30Banne cBOMCTB U rpa)MKOB JTHHEHHBIX U

KBaIpaTUYHBIX (YHKIUH, 06paTHOM nponopuronansrocty ¥ Gynkiuu Y = VX . [padudeckoe penienre ypaBHeHHH 1

HepaBeHCTB. Vcnonb3oBanne onepanuii Hal MHOXKECTBAMH M BBICKAa3bIBAHUSIMU. VICITONIB30BaHNE HEPABEHCTB U CHCTEM
HEPaBEHCTB C OIHOW NEpPEMEHHOM, YMCIOBBIX MPOMEKYTKOB, UX 00beTUHEHUH 1 Tepecedenuil. [Ipumenenue npu penieHun
3a]a4 CBOMCTB apu(METHIECKOMN U TeOMETPUIECKON POTPECCHU, CyMMUPOBaHHSI OECKOHEUHOM CXOAsIIeHCS
FEOMETPUYECKON NPOTrPECCUH.

MHo:xecTBa (4HCIIOBBIE, FEOMETPUUYECKHUX (pUryp). XapakTepucTUIECKOe CBOMCTBO, 3JIEMEHT MHOXECTBA, ITyCTOE, KOHEUYHOE,
OeckoHeyHoe MHOXecTBO. CriocoObI 3a1anust MHOXecTB [logMHOKecTBO. OTHOIIECHHS IPUHAJICKHOCTH, BKITIOUCHUS,
paBeHcTBa. Onepanuu Haj MHOkecTBamMu. Kpyru Diinepa. KoHeuHble 1 OECKOHEYHBIE, CYSTHBIC U HECUCTHBIC MHOXKECTBA.
VcTuHHBIE U T0XXHBIEC BBICKA3bIBAHUS, OTIEPALIUU HAJ BBICKA3bIBAaHUAMU. Aeebpa evickasvieanuu. CBA3b BBICKA3bIBAHUI C
MHOXecTBaMH. KBaHTOPBI CyIIeCTBOBAHUS U BCECOOITHOCTH.

3axoHsl 1oruku. OcHogHble 1o2uuecKkue npasuna. PeneHue 10ruueckux 3a1ad ¢ UCIONIb30BaHUEM KPYroB Diijepa, OCHOBHbIX
JI02U4eCKUX NPasu.

YmozakmoueHns. OOOCHOBaHUS U JOKA3aTENbCTBO B MaTeMaTHKe. Teopembl. Buapl MaTreMaTn4ecKux yTBEpKACHUH. Buov
ookazamenvcme. Mamemamuyeckas unoyKyus. Ymeepoicoenus: obpamnoe 0aHHOMY, RPOMUBONONONCHOE, 0OpamHoe
NPOMUBONONONHCHOMY OanHoMmy. IIpu3HaK U CBOWCTBO, HEOOXOIUMBIE U JOCTATOYHbIE YCIIOBUSI.

Ocnosnas meopema apugpmemuru. Ocmamiu u cpasnenust. Aneopumm Eexnuda. Kumaiickaa meopema 06 ocmamxax. Manas
meopema @epma. Q-uunvle cucmemvl cuucienus. Pyukyus Jnepa, HUcio u cymma oenumeneti HAmypaibHO20 YUCTA.
Paguannast Mepa yria, TpUroHoOMeTpruecKast OKpy>KHOCTh. TpUronomerpudeckre GyHKIMH YHCeN U YriioB. DopMyIibl
MPUBEACHUS, CIIOKEHHUS TPUTOHOMETPHUECKUX (QYHKIHMHA, OPMYJIBI ABOHHOTO U TIOJIOBUHHOTO aprymenTa. [IpeoOpasoBanue
CYMMBI, pa3HOCTH B TIPOU3BE/ICHAE TPUTOHOMETPUIECKUX (QYHKIIUI, 1 HA00OPOT.

Hynu ¢yHKIMM, MPOMEKyTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh. Hanborbiliee 1 HanMeHbliee 3HaueHne QyHKIIUH.
[lepuoanueckune GyHKINU 1 HAMMEHBIIUH 1epro]. YeTHble n HedeTHbIe QYHKUMH. PYHKYUU «OPOOHAS 4aACTHb YUCTAN

y= {X} u «yenas yacmo yucaay Y = [X] .

TpuroromeTpudeckue GyHKIUU YUCIOBOrO aprymenta Y =COSX, Y =SINX, y=tgX, Yy = ctg X. Coiicrea u rpadpuku

TPUTOHOMETPUYECKUX (PYHKITUH.

OO6patHbie TpUroHOMETpHUYECKre PYHKIMH, UX ITIaBHbIE 3HAUCHHS, CBOMCTBA U rpaduKu. TpUroHoMeTpuideckrue ypaBHEHHS.
OpHOpOAHBIE TPUTOHOMETPUYECKHE YpaBHEHHS. PenieHne mpocTemnx TpUroHoMeTpuIecKux HepaBeHCTB. [IpocTeiimme
CUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUM.

Crenens ¢ JeCTBUTENBHBIM [TOKa3aTeNNeM, CBOWCTBa creneHu. [IpocTeiiine nokas3arenbHble YpaBHEHHS U HEPABEHCTBA.
[MokazaTenbHast GyHKIMS U ee cBocTBa U rpaduk. Yucno € u pynkuus y =e*.

Jlorapudwm, cotictea sorapudma. JlecaTHuHbIi 1 HaTYypanbHbIN Torapudm. [IpeodpazoBanne norapuPpMUIECKUX
BhIpakeHMi. Jlorapudmuueckre ypaBHeHUs 1 HepaBeHCTBa. Jlorapudmudeckas QyHKINS 1 ee CBOMCTBA 1 rpaduK.
Crenennas QyHKUMS U ee cBoiicTBa U rpaduk. VppaunoHanbHble ypaBHEHHS.

[lepBuuHBIE MTPEICTABIEHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEe. /eticmaus ¢ KomniekcHbimu yuciamu. Komninexcro
conpsicennvle yucaa. Mooyne u apeymenm uucia. Tpueonomempuueckas popma komniekcnozo uucia. Pewenue ypasnenuil
8 KOMNIEKCHbIX YUCTAX.

Merton uHTEpBaIOB AJs pemenns HepaBeHCTB. [IpeoOpazoBanus rpag kOB QyHKIMIA: CABUT, YMHOKEHHE HA YHCIIO,
OTpPaXKEHUE OTHOCUTEIIFHO KOOPIUHATHBIX ocei. I padnueckre MeToabl pelIeHns ypaBHCHUH U HepaBEHCTB. Permenue
YPaBHEHUH 1 HEPABEHCTB, COAEPKAIINX MEPEMEHHYIO 110 3HAKOM MOJTYJIS.

CucTeMbl OKa3aTENbHBIX, JIOTapU(PMUUECKIX 1 UPPALMOHANBHBIX YpaBHEeHUH. CHCTEMBI TOKa3aTebHbIX, J0rapH(pMUIecKuX
U UppalMOHAIBHBIX HEPAaBEHCTB. 14



B3aumuo ob6partHbie GyHKIpH. ['paduky B3aUMHO 00paTHBIX ()YHKIIHH.

YpaBHEHUA, CUCTEMBI YPaBHEHUH C TTapaMeTPOM.

@opmyna bunoma Hetomona. Pewenue ypasuenuii cmenenu gvlute 2 cneyuaibHuix 6u008. Teopema Buema, meopema besy.
IIpusooumvie u HenpusoOumvie Muocounenvi. Ocnosuas meopema aneeopol. Cummempuyeckue MHo2ouneHvl. Llenouucnennvie
U Yeno3HauHble MHO20YIEHbI.

Jluogpanmosul ypasuenus. Llennvie Opoou. Teopema @epma o cymme K8aopamos.

Cymmul u psiovl, MemMoOvl CYyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUIICEHUU OCUICMBUMETIbHBIX YUCET PAYUOHATbHBIMUL.

MHoorcecmsa Ha KOOPOUHAMHOU NILOCKOCHIU.

Hepasencmeo Kowu—bynsaxoeckozo, nepasencmeo Hencena, nepasencmsa o cpeonux.

[onsTre npenena ¢hyHKIMA B TOUKE. [lonamue npedena (hyHkyuu 8 beckoneunocmu. Acumnmomul epaguxa QyHKyuu.
CpasHenue beckoneuno Manvix u beckoneuro doavuiux. HempepoiBHoCcTh GyHKIHH. C80licmea Henpepvli8HbIX OYHKYUL.
Teopema Betiepumpacca.

Huddepenuupyemocts pynknuu. [IponsBoanas GyHknuu B Touke. KacarensHas k rpaduky ¢pyHkuun. ['eomeTprudeckuii u
(m3nyecKuii CMBICT IPOU3BOIHON. [Ipumenenue npoussooHou 6 gusuxe. [IponsBognbie snemMeHTapHbIX QyHKIW. [IpaBmina
nuddepeHIupoBaHuUSI.

Bropas npousBoHasi, ee reoMeTpHUYECKHA U (PU3NIECKUI CMBICI.

Touku sxcTpeMyma (MakcuMyMa M1 MHHUMYyMa). MccnenoBanue 3i1eMeHTapHbBIX (DYHKINH Ha TOYKH SKCTpEMyMa, HanOOJIbIIIee
Y HanMEHbIIIee 3HaUYeHNE C TIOMOIIBI0 TPOU3BOAHON. [locmpoerue epaghuxos GyHKYULl ¢ NOMOWbIO NPOU3BOOHBIX.
Ilpumenenue npouszeoonotl npu pewenuu 3a0ay. Haxoscoenue sxkcmpemymos GyuKyuil HeCKOAbKUX NEPEMEHHDBIX.
[lepBoobpaznas. Heonpenenenusii maTerpai. [leppoodpasubie anemeHTapHbIX pyHKIMI. [In0mans KpuBOITHHEHHOM
tpanenuu. ®opmyna Hetotona-Jleitbanna. OnpeneneHaplit HHTErpant. Boiuucienue niowaetl niockux ueyp u 00vemos mei
8paujerus ¢ NOMOwbIo UHmMezpad..

Memoovl peutenus pyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCME.

I'eomeTpus

[ToBropenue. Pemenue 3amad ¢ ucnoiapb3oBaHUEM CBOMCTB (PUTYp Ha TUIOCKOCTH. Pelienne 3a1a4 Ha JOKa3aTeNbCTBO U
MOCTPOEHNE KOHTpIpUMepoB. IIpumenenne npocTeiimx Iornueckux npasuil. Perenue 3agay ¢ UCIOIB30BaHUEM TEOPEM O
TPEYrojbHUKaX, COOTHOIIECHUH B MPSIMOYTOJIbHBIX TPEYTrOJbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXyTrolbHUKAaMU. Pemienue
3aJau C UCTOIb30BaHUEM (PAKTOB, CBA3aHHBIX C OKPY)KHOCTSIMH. PelieHne 3a1a4 Ha H3MEPEHHUS Ha TUNIOCKOCTH, BEIYMCIICHHS
JUIMH 1 Tutoaieil. Pewtenue 3a0au ¢ nomouvbio 8eKmopos u KoOpoOuHam.

Harnsinnas crepeomerpust. [lpusma, napanienenumnesn, nupaMuaa, TETpasIp.

OCHOBHBIE MTOHATHUS TEOMETPHH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CICJICTBUS U3 HUX. [lonsmue 00
axKcuomMamuyeckom memooe.

Teopema Menenas ons mempasopa. lloctpoeHre cedeHnii MHOTOIPaHHUKOB METOJIOM clieioB. LlenTpanbsHoe
npoexTupoBanue. IloctpoeHue ceueHni i MHOTOrpaHHUKOB METOIOM MPOEKIIHH.

CkpeuBaroniecs npsMble B IPOCTPAHCTBE. YTOII MKy HUMH. Memoovl HaxoxcOeHus paccmosHuti Mexcoy
CKPeWUBAIOWUMUCS NPAMBIMU.

TeopeMsl 0 napaJIeNTLHOCTH NPSIMBIX U IJIOCKOCTEH B pocTpancTse. [lapaniensHoe MpoeKTUPOBaHUE U H300paskeHHe
dburyp. I eomempuueckue mecma mouex 8 NPOCMpPAHCMEe.

[NeprieHMUKyISAPHOCTH MPSAMO# U TI0cKocTH. OpPTOTOHANBHOE MTPOeKTHpOBaHKe. HaknonHble n ipoeknuu. Teopema o Tpex
HNEePHEHIUKYIISIPax.

Buowvl mempasopos. Opmoyenmpuueckuii mempasop, KApKACHbLL Mempa’op, PasHO2Panubli mempasop. llpsmoyeonvibiil
mempa’aop. Meouarnvl u bumeouansvt mempasopa.

Jlocmpausanue mempasdpa 0o napaiieyenuneod.

Paccrosinus mexay gurypamu B mpoctpanctse. OOUIHIA NEPICHAUKYIISP IBYX CKPEIIMBAIOIINXCS IPSMBIX.

VYrel B mpocTpancTie. [lepnenaukynspable m1ocKocTh. [liouads opmozonanvhol npoekyuu. llepneHOuxynapHoe cevenue
npusmol. Tpexepannwviii u muozocpannviy y2oi. Ceoucmea niocKux y2no8 MHo2ozpannozo yaia. Ceoucmea niockux u
08Y2PAHMBIX Y2NI08 MPexepaHHo20 yead. Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPeXZPaHHo20 yeud.

Buner MHOTOTpaHHUKOB. Paszeepmiu mHozocpannuka. Kpamuatiwiue nymu Ha n08epXHOCMU MHO20SPAHHUKA.

Teopema Diinepa. 1lpaBUIIbHbIE MHOTOTPAHHUKH. /[B0UICIMBEHHOCTNb NPABULLHBIX MHO202PAHHUKOS.

[Ipusma. [Napannenenunen. CoiicTBa napamienenunena. IlpamMoyronsHslil napannenenunen. HaknoHHbIe TPU3MBIL.
[Mupamuna. Buasl nupamMua. DneMeHTh MPpaBUIbHOW nUpaMubl. [lupaMuibl ¢ paBHOHAKJIIOHEHHBIMHU PEOpaMH U TPaHIMH, UX
OCHOBHBIE CBOMCTBA.

[Inomaan noBepXHOCTEH MHOTOTPaHHHUKOB.

Tena BpameHus: TUIMHIP, KOHYC, map U chepa. Ceuenns QUIMHAPA, KOHyca 1 mapa. [1lapoBoii cermeHT, mapoBoii cioi,
apoBOi CEKTOP (KOHYC).

VYceuenHas mupaMuJia U yCEYEHHBIN KOHYC.

Onemenmul cghepuueckoii ceomempuu. Konuveckue ceuenus.

KacarenbpHble psIMBbIE U TUIOCKOCTH. Brincannsie n onmcanusie chepsl. Kacaowuecs cgepvl. Kombunayuu men spaujeHus..
Bekrops! u koopanHaThl. CyMMa BEKTOPOB, YMHOKEHHE BeKTl%pa Ha 4uCiI0. Yol MexXIy BekTopamu. CkasipHOe



MPOU3BEICHHE.

VYpaBHeH#ue mnockoct. Dopmyiia pacCTOsHHS MEXTy TOUuKkaMu. YpaBHenue chepbl. @opmyna paccmositus om mouku 0o
nrockocmu. Cnocobwl 3a0anus NPAMOU ypagHeHuamu.

Pewenue 3a0ay u doxazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOS U MEMOOOM KOOPOUHAm. DleMeHmbl 2e0MeMPUL Macc.
[onstre 0o6vemMa. O6beMbI MHOTOTPaHHUKOB. OOBEMBI TEJ BpallleHus. AKkcuomsl 06vema. Bvisoo popmyn ob6vemos
NPAMOY20IbHO20 napaLleenunedd, npusmvl U nupamudst. Popmyavt 01 Haxodcoenus oovema mempasopa. Teopemvl 06
OMHOUEHUSAX 00BEMOB.

Tpunoocenus unmeepana K 6blMUCIEHUI0 00bEMO08 U nosepxrocmeti men epawgenust. Inowaow cpepuueckoeo nosca. Obvem
waposoeo cnos. [lpumenenue 0b6veMos npu pewenuy 3a0au.

[Tnomane chepsl.

Paszsepmra yununopa u konyca. Ilnomanb NTOBEPXHOCTH IMIHH/PA U KOHYyCA.

KoMmOnHanmm MHOTOTPpaHHUKOB U TEIl BPAIICHUS.

[Mono6ue B npoctpancTee. OTHOIICHHE 00HEMOB U TUIONMIAICH TOBEPXHOCTEH MOIOOHBIX QUTYD.

Jeudicenus 6 npocmparcmee: NapaiebHulil HEPEHOC, CUMMEMPUST OMHOCUNETLHO NIAOCKOCMU, YEHMPATIbHASL CUMMEMPUsL, HOBOPOM
OMHOCUMENLHO HPSIMOL.

Ilpeobpazosanue nooodus, comomemust. Pewenue 3a0au Ha NIOCKOCMU ¢ UCTIONb308AHUEM CTNEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTDH M CTATHCTHKA, JIOTHKA, TeOPUs IrpadoB 1 KOMOMHATOPUKA

[ToBropenue. Mcnonp3oBanue Tabiauil M AUarpaMm IS IPEACTaBICHNS JaHHBIX. Pelenre 3ana4 Ha MpUMEHEHUE
OIMCATENBHBIX XapaKTEePUCTUK YMCIOBBIX HAOOPOB: CPEAHUX, HAMOOIBIIETO U HAMMEHBIIIETO 3HAYCHHUSI, pa3Maxa, JUCIePCUH
Y CTaHJIAPTHOTO OTKJIOHEHMS. BEIUHCIeHHEe YacTOT U BEPOSTHOCTEH cOObITHIA. BRIuuciieHrne BEpOSITHOCTEH B OTBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU UcXoaMH. Mcroap3oBanue KOMOMHATOPUKH. Beruncienne BeposaTHOCTeH
HE3aBUCHMBIX coObITHI. Vcrionb30Banne GopMyIIbl CIIOKEHHS BEPOSITHOCTEH, AuarpamMm Jiiepa, iepeBa BEpOITHOCTEMH,
¢dopmynsl beprymm.

Beposmuocmnoe npocmpancmeo. Axcuomvl meopuu eeposimuocmei.

VYcnoBHast BepoATHOCTS. [IpaBuino yMHOKeHUs BeposTHOCTE. Dopmyna moiaHou BepositHocTu. Dopmyna baiieca.
JuckpeTHble cirydaiiHble BEIMYMHBI U pacnpeseneHus. CoBMecTHBIE pacipenenenus. Pacnipenenenue cyMMel U
MIPOM3BEICHHSI HE3aBUCUMBIX CIIy4aiHbIX BEIWYMH. MaTeMaTHYeCcKoe OXKUAAHNE U AUCIEPCHS CITyYaiHOM BEINYHHBL.
MareMaTHyeckoe 0’KUAaHUE U AUCIIEPCHS CYMMBI CITyYalHBIX BEJIMYHUH.

bunapHas ciydaliHas Benu4MHa, pacupeaencHue beprymin. I'eomerpudeckoe pacnpenenenye. bunomuansHoe
pacrpeeneHre U ero CBocTBa. [ unepeeomempuieckoe pacnpeoeietue u e20 c8oUcCmad.

HenpepeiBHble cityyaiiabie BennuuHsbl. [InotHOCT BeposiTHOCTH. DyHKIMS pacnpenesneHus. PaBHomepHOe pacnipenesieHue.
Tloxazamenvhoe pacnpedenenue, e2o0 napamempbol.

Pacnpeoenenue [lyaccona u eco npumenenue. Hopmansuoe pacnpenencuue. @ynknus Jlamraca. [TapameTpsl HOpMaabHOTO
pacnpenenenus. Ilpumeps! ciydaiiHbIX BEIMYNH, TOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHH, POCT
4enoBeka). [lenmpanvhas npedenvras meopema.

Hepasencmeo Yebviuesa. Teopema Yeovruuesa u meopema bepuyanu. 3axon 6orvuiux uucen. Boibopounwiii memoo
usmepenusa gepoamuocmeil. Ponv 3axona 6onvuux uucen 6 Hayke, npupooe u obujecmae.

KoBapuauus aByx ciyyaitaeix BenuuuH. [lonstre o ko3 dunuente koppensuun. CoBMECTHbIE HAOIIOAEHHS IBYX
CIlyYaiHBIX BENTUYWH. BoiOopounwiil koapduyuenm xoppensyuu. Jlunetinas peepeccust.

Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepus u ee ypoeernsv snaqumocmu. [Ipoeepxa npocmeriuiux eunomes.
Omnupuyeckue pacnpedenenus u ux céa3b ¢ meopemudeckumu pacnpeoeneHusmu. Panzosasa koppensiyus.

Ilocmpoenue coomeemcmeuti. Hnvexmuenvie u clopvekmusHvle coomeemcemeus. buexyuu. /Juckpemnas nenpepvleHOCMb.
Tpunyun Jupuxne.

Koouposanue. /[gouunas sanucew.

Ocnosnvie nouamus meopuu epagos. Jlepeswvs. /leouunoe depeso. Ceaznocms. Komnonenmol ceaznocmu. Iymu na epage.
Dineposol u I amunrbmonosul nymu.

I1l. TEMATUYECKOE INIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHUE KAXK/1OU TEMbI

Jlnst u3ydenust kypca «MatemaTtrka: anredpa U Hayajla MaTeMaTH4ecKoro aHaju3a, FreoMeTpus» B yaeOHoM 1uiane 408 yacos,
B ToM ymcie: 10 knace - 204 gacos (7 yacoB B Hezeno); 11 knacc —204 yacos (7 4acoB B HEJEIIO).

Pabouas mporpamma o mMaremMaTuke cocTaplieHa Ha 476 4acoB, B TOM YHCIIE:

Anrebpa u Hauana ananusa 10- 11 knacest — 340 yaca;

I'eomerpus 10- 11 knmaccewr — 136 yacos.
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AJredpa u Hayaj1a MaTeMaTH4YecKoro anaausa, 10 kmacc (170 v)

IToBTOpeHHue Kypca anredpsl 7 — 9 kiaaccoB (7 4)
AnrebGpandeckue BeIpaxeHus. UncaoBble HEpaBEHCTBA U HEPABEHCTBA MEPBO CTETIEHU ¢ OJJHUM HEU3BECTHBIM.
KBanpatusie kopHu. JInHeiiHble ypaBHEHUS U CUCTEeMBbl ypaBHeHH. JInneliHas @ynkuus. CBoHCTBa U rpaduKu QYHKIHA.
Ksanparnsie ypaBaenus. KBagpatnanas ¢ynkuus. KBamparaeie HepaBeHcTBa. [Iporpeccuu u cinoxHbIe MporieHTs. Hagana
cTaTuCTUKU. JIornka MHOXecTBO.
Jeaumoctb unces (10 1)
[onstre gemumoctu. [lenumocts cymMmmbl 1 iponsBeneHus. [lemenue ¢ ocratkom. [lpusnaku genmumocti. CpaBHEHHS.
Pemenue ypaBHeHMI B LIENbIX YUCTAX.
MHorouenbl. Ajiredopandeckue ypapuenus (19 1)
MHorounensl oT ogHoro nepemerroro. Cxema I'opuepa. MuorowneH P(x) u ero kopens. Teopema besy. Crneactus u3
Teopembl besy. AnreGpanueckue ypasaenust. JlenuMocts aBywieHoB X" + 8" Ha x = a. CHMMETpUYECKHEe MHOTOUIICHBI.
MHoOrouneHbl OT HECKONBKUX NepeMeHHBIX. POPMYIIbI COKPAIIEHHOT0 YMHOXEHUS I cTapunx creneHed. bunom HeroToHa.
Cucrembl ypaBHEHHH.
CreneHb ¢ aeiicTBUTENbHBIM NOKa3aTesieM (11 u)
HeiicTBuTeNnbHBIC Yncna. Jloka3aTenbCTBO YUCIOBBIX HEpaBeHCTB. beckoHeuHo yObIBatoIas reoMeTpuyecKast IpOrPecCHs.
Apudmernueckuii KOpeHb HaTypanbHOU cTereHn. CTeneHb ¢ paluOHATbHBIM U AEHCTBUTEIBHBIM TIOKA3aTEISIMH.
Crenennas pynkuus (15 4)
Crenennas ¢yHkuus, e€ cBoiicTa U rpaduk. Bzanmuo oopataeie Gynkumu. CrnoxHble yHkumu. JIpoOHO-nHeHAS
¢ynkuus. PaBHocuibHbIE ypaBHEHHS U HEPAaBEHCTBA. MpparoHansHble ypaBHeHUs. MppanoHanbHble HEpaBeHCTBA.
Ioka3arenbnas pynkuus (12 1)
[lokazarenpHas dyHKIms, e€ cBoricTBa U rpaduk. [lokazaTensHbie ypaBHeHUs. [lokazaTenbHbIe HepaBeHCTBA. CHCTEMBI
MOKa3aTeNbHbIX YPAaBHEHUH U HEPABEHCTB.
Jlorapugpmuueckas pyHkuus (18 u)
Jlorapudwmer. CeoticTa norapudmos. JlecaTudnbie n HatypaigbHbIe orapudmbel. opmyna nepexona. Jlorapupmudeckas
¢byskmms, e€ cBoiictsa u rpaduk. Jlorapupmudeckne ypaBHeHus. Jlorapupmudeckrne HepaBeHCTBA.
Tpuronomerpudeckue popmy.si (28 4)
Pannannasg mepa yria. IloBopoT Touku BOKpYT Hauaja koopauHat. OnpenesneHue CHHyca, KOCUHYCa U TAHT€HCa yIia. 3HaKU
CHHYCa, KOCHHYCa U TaHI'€HCa. 3aBUCUMOCTh MEX Ty CHHycoM. KocrHycoM U TaHT€HCOM O/THOTO M TOTO K€ yTJIa.
Tpuronomerpudeckue ToxaecTsa. CHHyC, KOCHHYC U TAHT€HC YTJIOB 0. U
—o.. @opmynbl crnoxkenusa. CHHYC, KOCHHYC M TAHT€HC IBOMHOTrO yria. CHHYC, KOCHMHYC U TaHT'€HC ITOJIOBUHHOT'O YIJIa.
®opmyiiel npuBeneHns. CymMMa U pa3HOCTh cuHycoB. CymMMa 1 pa3HOCTh KOCHHYCOB. IIpon3BezieHne ciHyCcOB U KOCHHYCOB.
Tpuronomerpnyeckne ypapuenus (24 1)
VpaBHeHus COS X = @, Sin X = a, tg X = a. TpUroHoMeTpru4ecKre ypaBHEeHH s, CBOASIINECS K anredpandeckuM. OHOPOAHbBIC U
JINHEHHBbIE YpaBHEHU. METO/Ibl 3aMEHBI HEU3BECTHOIO U PA3JI0KEHUSI HA MHOKUATEIU. METoJ| OLIEHKHU JIEBOW U IIPaBOM
yacTel TPUTOHOMETPHUECKOT0 ypaBHEeHUs. CUCTEMbI TPUTOHOMETPUYECKUX ypaBHEHHH. TpUroHoMeTpruecKkre HepaBeHCTBaA.
IloBTOpenue (26 4)
[IpeobpazoBanue sorapupmMuueckux BeipaxxeHni. [IpeodpasoBanue BrIpaXeHUH, cofepKalux cTeneHb. [[peodpazoBanne
WppalroHaNbHbIX BeIpakeHui. [lokazaTenpHble ypaBHEHHsSI M HepaBeHCTBa. JlorapudmMudeckne ypaBHEHHS U HEPABEHCTBA.

I'eometpus, 10 kaacc (68 4)

Bgenenue (5 1)
Hpe;[MeT CTCPCOMCTPHHU. AxcuoMsl CTCPCOMECTPUH. HeKOTOpBIC CIICACTBUA N3 AKCHOM.

IMapaneJbHOCTH NPAMBIX B IJIOCKOCTeH (19 1)
HapaJ'IJ'ICJ'ILHOCTI) MIpsAMBIX, HpﬂMOﬁ U MJIOCKOCTHU. B3aUMHOC PACIIOJIOKCHHUE IBYX MIPSAMBIX B IIPOCTPAHCTBE. Vron MCKOY
ABYM IIPAMBIMU. HapaJ'IJ'ICJ'ILHOCTI) IUTIOCKOCTEH. TeTpaBL[p " napaJiiCJICTInIICa.

ITepneHAUKYJIAPHOCTH NPSAMBIX U IUIOCKOCTei (21 1)
HepHeHZ{I/IKyJ'IHpHOCTI) HpHMOﬁ U IJIOCKOCTH, IICPIICHAUKYJIAP U HAKIIOHHBIC. Vron MCKAY HpHMOfI N IINTOCKOCTBIO.
JByrpannsiii yroia. IleprneHquKysipHOCTh TuIocKocTeR. TpéXxrpanHslid yrosi. MHOrorpaHHbIi yrodi.

Muororpannuku (13 4)
[Tonsitne mHOTOrpanHuka. [Ipusma. [Iupamuna. IlpaBunbHbIE MHOTOTPaHHUKH.
BexTopsl B npocTpancTBe(64)
ITonstue BekTopa B mpocTpaHcTBe. Monyinb BekTopa. PaBeHCTBO BeKTOpOB. C10’KE€HUE U BBIYMTAHNUE BEKTOPOB.
KomnuueapHsie BEKTOpPBI. Y MHOKEHHE BEKTOpA Ha 4KCIIO. Pa3iioxkeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM
BekTopaMm. KoMIutanapHele BEKTOpBI. Pa3inoxeHne BEKTopa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

IToBTOpeHue (4 4)
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AKCHOMEI CTepeoMeTprr U uX cienctsus. [lapannenbHOCTs OPSMBIX U TIOCKOCTEH. [leprneHnnKyIspHOCTD IPSIMBIX U
urockoctei. Imomanab MOBEpXHOCTH MPU3MBI U TUPAMUIBI.

AJiredpa u Havajia aHanu3a, 11 kaace (1704.)
IMoBTOopenue (104)

[IpeobpazoBanue norapudMuIecKux BeIpakeHuid. [IpeoOpa3zoBanue BeIpaKeHNH, COMEpKaNTuX cTereHb. [lokazarensHbIe
ypaBHEHHUs ¥ HepaBeHCTBa. Jlorapudmudeckre ypaBHEHUS U HEPABEHCTBA. | pUrOHOMETPUYECKUE yPaBHEHUS U HEPABCHCTBA.
Tpuronomerpudeckune QyHKIHU (19 u)

OO6nacTe onpeaeneHus 1 MHOXKECTBO 3HAUEHUH TPUTOHOMETPpHUYECKUX (pyHKIMHA. YETHOCTD, HEUETHOCTD, IEPUOIUIHOCTD
TpUTOHOMETpHUECKUX PyHKIMIA. CBOWCTBa PyHKIMH ¥ = cosx  e€ rpaduk. CoiicTBa GyHKIMHU ) = SiNX U €€ rpaduk.
CaoiicTBa QpyHKIMH ¥ = tgx U e€ rpaduk.

OO6paTHble TPUTOHOMETPHYECKUE (PYHKIINH.

IIpon3BonHas u e reomerpu4eckuii cmbica (20 4)

[Ipenen nocnenoBarensHocTH. [Ipenen ¢pynkumuu. HenpepoiBHOCTh QyHKIMU. Onpeaenenue npousBoaHou. [IpaBuna
muddepenumpoBanus. [IponsBogHast creneHHoN GyHKIuU. [Ipon3BoHbIe AIeMeHTapHBIX QyHKINH. [ 'eoMeTpryaeckuii cMbICIT
MIPOU3BOAHOM.

IpumMeHenne NPou3BOAHOI K ucciieoBaHui0 pynkuumii (18 u)

Bospacranne n yosiBanue GpyHkuuu. JkctpeMymbl GyHKnn. Hanbonbiee 1 HanMeHbIee 3HaYeHHST (DYHKITHH.
[Tpoun3BoaHAas BTOPOTO MOPSAKA, BRITYKIOCTh M TOUYKH Meperuda. [loctpoenue rpadukoB GyHKIUI.

IlepBooOpa3nas u uurerpaJ (16 4)

[lepBooOpa3znas. [IpaBuia HaxoxaeHMS TepBo0OpasHbIX. [Imomane kpuBonuHEHON Tpanennn. MHTErpan u ero
BBIYUCIICHHE. Brruncienue miomaaei Guryp ¢ momoiipto nHTerpanos. [IpumeneHre HHTErpasioB I pelIeHus Gu3ndeckux
3amay. [Ipocreitmue muddhepeHnnanpaple YpaBHEHHUS.

KomOunatopuka (9 4)

MaremaTuueckass UHIYKIHS

[IpaBuno nponssenenus. Pasmenienus ¢ moBTopeHnssMu U 0e3 mosropenus. llepecranoBku. Coueranus. burom Herotona.

DJIeMeHTBhI TeOpUH BeposiTHOCTEH (8 )

BepositHocTh  coObiTusi.  CliokeHHE BEpOSTHOCTEH. YCJIOBHAas BEpPOSTHOCTh. He3aBUCHMMOCTH  COOBITHH.
BeposiTHOCTh TpOU3BeeHUsT He3aBUCUMBIX coObITH. Dopmyna bepHyrum

Kommnuekcubie uncia (154)

OnpeneneHHe KOMILIEKCHBIX yncen. ClnokeHue u YMHOXCHNUEC KOMIIJICKCHBIX YHCCJI. KowmrmrekcHo COHpSI)KéHHLIe qucia.
MOI[y.HL KOMIIJICKCHOT'O YHcCJia. OHepa]_[I/II/I BbIYUTAHUA U JCJIICHUA. FGOMeTpH‘IeCKaH HHTCPpHpETAllUA KOMIUICKCHOI'O YHCJIa.
TpI/IFOHOMeTpI/I‘IeCKaH Q)opMa KOMIIIEKCHOT'O UHclia. YMHOXKEHHE U JCJIICHUEC KOMIIJICKCHBIX YHCECII, 3allUCaAaHHBIX B
TpuroHoMmeTpudecko popme. Gopmyna Myaspa.

IToBTOpeHue Kypca ajare6pbl M HaA4YAJI MaTeMATHYeCKOro aHaau3a (30 u)

Mertoabl pelieHusl ypaBHEHHUM ¢ OJHUM HEU3BECTHBIM. IIpuemel perieHus ypaBHeHUN ¢ 1ByMsl niepeMeHHbIMHA. HepaBeHcTBa,
CHUCTCMbI U COBOKYITHOCTU HEPABCHCTB C OJAHHUM HCHU3BCCTHBIM .MGTO,E[LI HX PCIICHU. Crioco0bI 1 MCETO/bI pCHICHUS CUCTEM
YpaBHEHHUS C ABYMsI HEU3BECTHBIMHU. M300paxkeHne Ha KOOPAWHATHOM TJIOCKOCTH PEIIEHHI HEPAaBEHCTB U CHCTEM HEPABEHCTB C
JIByMsl HEU3BECTHBIMHU. [10/1X0/IbI K PELIEHUIO 33/1a4 C NTapaMeTpaMH . Y IpaKHEHHUSL.

HToroBoe noBTopeHue Kypca ajredpbl 1 Ha4ajJa MATEMATHYECKOTr0 aHaau3a (24 4)

I'eomeTpus (68 yacos)

Metoa koopauHaTt B npocTpancTse. J{Bu:xenus (15 4)
KoopauHatel TOUKH 1 KOOpAMHATHI BeKTopa. CKalsipHOE POU3BEICHUE BEKTOPOB. Y PaBHEHHE TIIOCKOCTH. [IBIKEHHMS.
[IpeoOpazoBanue mogoowUs.

Huaunap, konyc, map (16 4)
[onstne mununapa. [nomans nosepxnocty uunuHapa. Ilonstue konyca. [lnomans moBepXHOCTH KOHYca. Y CEYeHHBIN
koHyc. Konnueckue ceuenns. Cdepa u map. YpaBaenue ceprl. Bzaumnoe pacnosnoxenue chepbl U IIIOCKOCTH.
Kacarenbnas mmockocts k cdepe. [Inomans cheps.

O0BémbI Tea (22 4)
O6Bem mpsaMoyrosibHOTO napajuienenunena. O0beMbl MPAMOH NPU3MBI M HWIHHAPa. OOBeMbl HAKJIOHHOH MPHU3MBI,
nUpamMuIiel U KoHyca. O0beM mapa u mwiomaas chepbl. OOBEMBI MApOBOTO CErMEHTa, MAPOBOTO CJI0S M [IIAPOBOTO CEKTOPA.

3aki0unTEeIbHOE OBTOPEHHE Kypca reomerpun (15 u)
Meroa KOOpAMHAT U BEKTOPHI B IPOCTPAHCTBE. B3aMMHOE PacIooKeHHUE MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
[NapamiensHOCTH IPSAMBIX U IDIOCKOCTEH. [lepreHaAnKyIsIpHOCTD MPSIMBIX 1 TUTOCKOCTeH. [1momaan moBepxHOCTEH N 00BEMBI
MHOTOrpaHHUKOB. [Tnomany moBepxHocTeil u 00beMBI TEJ BpallleHHs. 3a1a4i Ha MHOTOIPaHHUKH, IWJIMHAD, KOHYC, IIap
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TEMATHYECKOE IINTAHUPOBAHHUE KYPCA «MATEMATHKA» B 10-11 KIACCAX

Anzebpa u nauana mamemamuyeckKo2o aHanU3a, Anzebpa u nauana mamemamuiecKo20 aHaIu3a,
10 knacc 11 knacc
KoimuecTBo KoimmuecTBo
Ne 4acoB 1o Ne 4acoB 110
Tema o nporpamme . Tema mo nporpamme N
n/n padouei n/n padoueit
nporpamMmme nporpaMmme
1. | IloBTOpeHue. 7 1. | [loBTOpeHue. 10
Tpuronomerpuyeckue
2. | JenmmocTh duncern. 10 2. P p 19
byHKIHH.
MHorouIeHEL. [IpousBoaHas u eé
3. | Anrebpanueckue 19 3. P . 20
r€OMETPHYECKUI CMBICIL.
ypaBHECHHUSI.
Crenens ¢ 4 IIpuMeHeHne Mpou3BOIHOU 18
4. | NeWCTBUTEIHHBIM 11 " | K MCCIICIOBAaHUIO (PYHKITHIA.
II0KA3aTeIICM. 5. | IlepBooOpa3Has u MHTETpall. 16
5. | CrenenHast QyHKIMS. 15 6. | KomOuHaropuxka. 10
6. | I[lokazaTenbHas QyHKIHUS. 12 . DIIeMEHTBI TeOpUn 8
7 Jlorapudgmuueckas 18 " | BeposiTHOCTEH.
" | yHKIHSL.
: TpHroHOMETpHUCCKHE -8 8. | KommnekcHble uncina. 15
opmybL. [ToBTOpeHue Kypca anreOpsl 30
9 Tpuronomerpuyeckue 24 M Hayajl MaTeMaTHU4eCKOIo
__| YpaBHEHHS. aHaIM3a
10. | I[ToBTOpEHHUE. 26 10 Mtorosoe nosTopeHue Kypca 24
HUToro 170 anrebpbl 1 Havan
MaTemMaTUYecKkoro aHanmsa
Hroro 170
KonndecTBo KOHTpOJIBHBIX padoT — 10 KonngecTBo KOHTpONIBHBIX padoT — 10
TI'eomempuas, 10 knacc TI'eomempuas, 11 knacc
KoanyectBo KoanuectBo
Ne 4acoB 110 Ne 4acoB 10
Tema no nporpamme . Tema nmo nporpamme .
n/n padoueii n/n padouen
nporpamme nporpamme
1 BBenenune. AKCHOMBI 5 1 Hununap. Konyc. Hlap. 16
" | cTepeoMeTpHH U UX CIEICTBUS )
, | MapamnebHOCTh MPAMBIX 1 19 5 | OObeMBI TeIL 22
" | IIocKoCTei. '
3 [TepnieHAUKYISIPHOCTD MPSIMBIX 21 Mertoa KoopAMHAT B 15
' U IUIOCKOCTEM. MIIPOCTPAHCTBE. HBI/DKGHI/IS[.
4. | MHOTOTrpaHHHKH. 13 4. | 3axiounTeabHOE 15
5. | BekTOphI B POCTPAHCTBE 6 HIOBTOPCHUC KypCa
6. | [ToBTOpeHue. 4 FHeOMeTpHH 58
TOrO
Hroro 68

KonnyectBo KOHTPOJIBHBIX paboT — 4
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KonndecTBo KOHTPOJIBHBIX paboT — 4.
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0. M. Konsrun, M. B. Tkauésa, H. E. ®&nopoa, M. U. lllabynun. Anrebpa m Havaia
MareMaThueckoro ananusa, 10 xkinace. M., I[IpocBemenue, 2018.

0. M. Konsrun, M. B. Tkauésa, H. E. ®&nopoa, M. U. lllabynun. Anrebpa m Havaja
MaTteMaThueckoro ananusa, 11 kmacc. M., IIpocsemenue, 2018.

JI.C. Aranacsn, B.®. byrysoa, C.b.Kamomues u np. I'eomerpusa. 10-11 xmaccel. M.,
ITpocsemenue, 2019.

®enoposa H. E., Tkauera M. B. Anre6pa um Havajma MaTeMaTHYECKOro aHaiau3a. MeToauvecKue
pekomenaaru s 10 u 11 kinacco. Kuura ans yuurens. M, [Ipocsemenne, 2014.

[[Tabynuan M. W., Tkauea M. B., ®egopoa H. E., Jlobpoa O.H. Anrebpa m Havana
MaTeMaThueckoro ananusa. Jugakrnaeckue marepuansl. 10 kimacc. M. Ilpocsemienne, 2016.
[[Tabynun M. W., Tkauea M. B., ®egopoa H. E., Jlobpoa O.H. Anrebpa m Havana
MaTeMaThueckoro ananusa. Jugakrnaeckue marepuansl. 11 kimace. M. Ipoceemenue, 2016.

b.I'. 3uB. ['eomerpust. dumnaktudyeckue marepuansl. 10 kinacc. M., [Ipocsemenue, 2014,

Bb.I'.3uB. /lnnaktuyeckue marepuaisl o reomerpun. 11 ximacc. M., [Ipocsemenue, 2014.

TxaueBa M. B., ®enoposa H. E. Anrebpa u Hauana MaTeMaTH4ecKoro aHaiau3a. TemaTuueckue
tecthl 11 10 1 11 kmaccos.. M. Ilpocsemenne, 2014,

M.K.Iloranos, A.B.IlleBkuH. Anrebpa U Hayaja aHaiau3a: JUJaKTHUYecKue marepuansl ans 11
kiacca. — M.: [Ipocsemenue, 2014,
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