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MNOACHUTEJIBHASA 3AIINCKA
Pabouas mnporpamma yueOHOro mnpenmera «MaremaTtuka» Ui YIIyOJCHHOTO YPOBHS
npenogaBanuss B 10-11 kmaccax cocraBineHa Ha oOcHOBaHMU DefepanbHOrO0 TOCYAAPCTBEHHOTO
00pa3oBaTeNpHOrO CTaHgapTa CpeaHero oOmiero oOpa3oBaHMs, YTBEPKIACHHBIA MPHUKA30M
MunucrtepctBa obpazoBanus U Hayku PD ot 17.05.2012 Ne 413 (B pen. ot 29.06.2017), OcHOBHOI
o0pa3oBaTensHON MporpaMMbl cpeaHero obmiero oopasoanus MbBOY «Uucrononbcko-Bricenbekas
COLI» na 2020-2022 rr., Ilonoxenuss o paboueit mporpamMMe y4eOHOTO mpeaMeTa, Kypca B
cootBercTBUM ¢ PI'OC B MBOY «Hucrononbcko-Beicenbckas COLy.
PaGouas nmporpamma peanusyercs 1o yueOHUKAM:

1. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHalW3a, reoMeTpus. AnreOpa w Hayaia
Matematrueckoro ananusa. 10 kmacc. YueOHuk s 00meoOpa3oBaTebHBIX OpraHu3aiuii (6a30BbIi
U yriyOsieHHbIH ypoBHH). B 2 wactsx; mox pen. A.I'.Mopakosuua. - M.: Muemosuna, 2020.

2. Maremaruka: anrebpa M Havajga MaTeMaTHUYECKOTO aHalu3a, reoMmerpus. Anrebpa M Haudana
MaTemMaTtudeckoro ananusa. 11 kmacc. YueOHuK Ju1si 00meo0pa3oBaTelbHBIX OpraHu3anuii (6a30BbId
u yriyOneHHslid ypoBHH). B 2 wactsx; oz pea. A.I.Mopakosuua. - M.: Maemo3suna, 2020.

3. Maremaruka: anrebpa U Hadajla MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. 10-

11 xnaccel. YueOHHK i 0011e00pa3oBaTeNbHBIX OpraHu3aliii: 6a30BbIi U yrIIyOJIIEHHBIH YPOBHU

[ J1.C. Aranacsin. — M.: [Ipocsemenue, 2020.

OcHoBHast 3aga4a OOyuyeHUS MaTeMaTUKE B IIKOJIbHOM OOpa30BaHMU 3aKJIOYAETCS B
o0ecreyeHn MPOYHOr0 U CO3HATENBHOTO OBJIAJCHHUS OOYUYarOIIMMUCS CHCTEMON MaTeMaTHYeCKUX
3HaHUN M yMEHMH, HEOOXOIUMBIX B MOBCEIHEBHOM JXU3HM U TPYAOBOH JEATEIBHOCTH KaKIOMY
YICHY COBPEMCHHOI'O O6HI€CTB3, AOCTATOUYHBIX IJIA U3YYCHHA CMCIKHBIX AUCHUILIMH U IMTPOAOJIZKCHHU A
oOpaszoBanms. Hapsinmy c pemieHneM OCHOBHOM 3ajaud, yYriayOJieHHOE H3Y4YCHHE MaTeMaTHUKU
npegycMaTpuBaeT (OpMUpOBaHHE y 00y4aroIIUXCsl YCTOMUMBOrO MHTEpEca K MPEIMETY, BbISBICHUE
U pa3BUTHE MX MaTeMaTHYECKHUX CHOCOOHOCTEH, OpHEHTAlMI0 Ha NpOoQeccuu, CyIIeCTBEHHBIM
00pa3oM CBsI3aHHBIE C MATEMATUKOMN, IOJrOTOBKY K 00Y4YEHHIO B BY3€.

N3yuyenne maremaruku B 10-11 kiaccax Ha yriiyOJIEHHOM ypOBHE HAIlpaBJIEHO Ha JIOCTH)KEHUE
CHEAYIOLIUX LeJIeH:

- (opmupoBaHue TpeACTaBICHUNH 00 HAESIX M METOJax MaTeMaTUKU; O MaTeMaThKe Kak
YHUBEPCAJIbHOM A3BIKEC HAYKH, CPEACTBE MOJACIUPOBAHHUA SIBJICHUN U IMponeCCoOB;

- OBJIAJICHUC YCTHBIM U TUCbMCHHBIM MAaTEMATHYCCKUM SA3BIKOM, MAaTEMATUUYCCKUMU 3HAHUAMU
U YMEHUSMH, HEOOXOJUMBIMHU JUISI M3Y4YEHHs LIKOJIBHBIX €CTECTBEHHOHAYYHBIX AMCUUIUINH, IS
MIPOAOIDKEHHs 00pa30BaHUS M OCBOEHHS M30paHHON CIEUaIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTMYECKOTO MBINUICHHS, AJITOPUTMUYECKONW KYJIbTYphI, IMPOCTPAHCTBEHHOTO

B006pa)KeHI/I$I, Pa3BUTHEC MATEMATHYCCKOTI'O MBIINUJICHUSA W MHTYWIWH, TBOPUYECKUX CIIOCOOHOCTEH Ha



YpOBHE, HEOOXOJUMOM JUIsl MPOAODKEHUS O0pa3oBaHUS U JUIsl CAMOCTOSITENIBHOM /eATEeIbHOCTH B
00JIaCTH MaTEeMaTUKU U €€ MPUWIOKEHUH B Oyaymiei npopeccuoHaIbHON 1 TeIbHOCTH;

- BOCIHTAHHE CPEJICTBAMH MATEMAaTHUKU KYJIbTYpbl JHUYHOCTH: 3HAKOMCTBO C HCTOPHEH
pa3BUTHA MAaTEMAaTHKH, 3BOJIOLMENH MaTeMaTH4YEeCKUX HJeH, MOHMMaHHE 3HAYMMOCTH MaTeMaTHKU
U1 OOLIECTBEHHOIO IIporpecca.

[Ipn yroyOneHHOM W3yYeHWH MATeMAaTUKH MpEArnoyaracTcs O0oJiee BBICOKOE KaueCTBO
cOPMUPOBAHHOCTH Y OOYYarOMMXCs 3HAHUN, YMEHMA W HaBbIKOB. OOydarommecs IOKHBI
npuoOpecTH yMEHHs pellaTh 3ajadu 0ojee BHICOKOTO IO CPaBHEHHIO C 00s3aTeNIbHBIM YPOBHS
CII0)KHOCTH, TOYHO M IPaMOTHO (hOpPMYIHUPOBATh U3yYEHHBIE TEOPETHUECKUE MOJIOKEHUS U U3JaraTh
COOCTBEHHBIC pACCYXKACHHS TIPH pEHICHHH 3aJad W JI0OKa3aTelbCTBaX TEOpPEM, IMPABHIBHO
MOJIB30BAThCS MATEMAaTUYECKOW TEPMUHOJIIOTHEH W CUMBOJIMKON, IPUMEHSITh PAIIMOHAIBHBIC TTPHEMBI
BBIUHCIICHUM W TOXAECTBEHHBIX MpeoOpa3oBaHMil, HCMOIb30BaTh HamOoJee YIOTPeOUTENbHbBIE
IBPUCTUYECKUE TIPUEMBI U T. [I.

MECTO YYEBHOI'O TIPEJMETA B YYEBHOM IIVIAHE

Jis m3ydenus npenmera «MareMaTuka» Ha YrIyOJIEHHOM YpPOBHE OTBOTUTCS 6 ydeOHBIX
yacoB Hezento B 10—11 kmaccax. Ha msydenue anreOpbl 1 Hayan MaTeMaTHUecKoro aHanusza B 10
KJacce oTBOAUTCS 4 y4ueOHbIX yaca B Henento (140 yacos 3a roj), Ha H3y4eHHUE TEOMETPUH - 2 Jaca B
neaento (70 gacos 3a rox). Beero 210 vacos.

Ha usydenue anreOpbl 1 Hayan MareMaTruyeckoro ananusa B 11 kiacce orBoautcs 4 y4eOHBIX
gaca B Hepelnmo (136 gacoB 3a rof), Ha U3yUCHHE TEOMETpHH - 2 Jaca B Hexemo (68 wacos 3a o).

Bcero 204 yaca.

INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA MATEMATUKA
N3yuenne maTemMaTHKH B CTapIIeil MIKOJE JAa€T BO3MOXKHOCTH JIOCTHKEHHUS O0Y4YaIOIIUMUCS
CJIeIYIOLIUX PE3yIbTaTOB.
JIMYHOCTHBIE!

1) dopmynupoBanue U OOBSICHEHHWE COOCTBEHHOW TO3UIMHM B KOHKPETHBIX CHTYaIUIX
OOIIIECTBEHHOW KW3HM Ha OCHOBE IIOJYYEHHBIX 3HAaHUW C TO3UIMM HOPM MOpalu |
00IIIeueI0BEYECKUX IIEHHOCTEH, TIPaB U 00S3aHHOCTEH rpaKIaHIHA

2) cpOopMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{; KPUTUYHOCTh MBIIUICHHUS, YMEHHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJIMYATh THIOTE3Y OT (paKTa;

3) TOTOBHOCTh W CIOCOOHOCTH BECTH MJHAIOT C JAPYTUMHU JIOJbMHU, JOCTUTaThb B HEM
B3aMMOIIOHUMAHHUSI, HAXOAUTh OOIIKE IIeNTH U COTPYAHUYATH JJIs1 UX JOCTHKCHHUS,

4) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHUKAMH, JETHMH MJIAQJIIETO BO3pacTa, B3POCIBIMH B

o0pazoBaTenbHOM, OOIIECTBEHHO T0JIE3HOM, YIeOHO-UCCIIeI0BATEILCKOM, TPOCKTHOM U IPYTUX BHUIAX



NESTEeNbHOCTH;

5) TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA IPOTSHKEHUH
BCEH JKU3HU; CO3HATENHbHOE OTHOILICHHE K HENPEephIBHOMY OOPa30BAaHHUIO KaK YCIIOBHIO YCIEITHOW
po¢ecCHOHAILHON U 00IIECTBEHHOM 1€ TEIbHOCTH;

6) SCTETMYECKOEe OTHOLICHHE K MHUPY, BKIIOUYAsi ICTETUKY ObITa, HAyYHOIO U TEXHUYECKOIO
TBOPYECTBA;

7) OcO3HaHHBIA BBIOOpP Oyaymiei mnpodeccuu W BO3MOXKHOCTEH peanu3alnuud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOILEHHE K NMPO()EeCCHOHAIBHON NESATEIbHOCTH KaK BO3MOXKHOCTH y4yacTus B
pELIEeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALMOHAIBHBIX IPOOIEM.

MertanpeamMeTHble:
1) HaxoAWTh M U3BICKATh UHPOPMAIIMIO B PA3JIMYHOM KOHTEKCTE; OOBSCHSITH U OIUCHIBATH SIBJICHUSI
Ha OCHOBE MOJIy4eHHON MH(pOpMAalLUY; aHAJIM3UPOBATh U MHTEIPUPOBATH MOITYYEHHYIO HH(DOpMAIHIO;
¢dbopmynupoBaTe MnpoOiieMy, HMHTEpIpPETUpPOBaTh W OLGHWBaTh €€; JeNaTh BBIBOJBI, CTPOUTh
MIPOTHO3BL, PEeJIaraTh IMyTH PELIICHUS;
2) yYMEHHE CaMOCTOSITEIBHO OMPEACIATh LU JCATSIBHOCTH U COCTABIISATh IUIAHBI JACATCIBHOCTH;
CaMOCTOSITEJILHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIHOCTh; MCIIOJIb30BaTh
BCE BO3MOXKHBIE pecypcbl sl JOCTM)KEHHUS IOCTaBJIEHHBIX IleJiell M peanu3anuu IUIaHOB
NesITeTbHOCTH; BEIOMPATh YCIICUIHBIE CTPATETUH B PA3IMYHBIX CHUTYALUsX;
3) yMeHHe MPOJYKTHBHO OOLIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM JCATEILHOCTH,
YUUTBIBATh TO3UIIUH IPYTUX YIaCTHUKOB JESITEIBHOCTH, 3()(PEeKTUBHO pa3penats KOHPINKTHI,
4) BraJieHHEe HABBIKAMH MMO3HABATEIILHOM, Y4eOHO-UCCIICA0BATENIBCKOM M MPOCKTHOI JIESITENbHOCTH,
HaBBIKAMHU pa3peleHus npodseM; CIOCOOHOCTh U TOTOBHOCTh KCaMOCTOSTEIbHOMY OUCKY METO/I0B
peleH s MPaKTUYECKHUX 3a/1a4, TPUMEHEHHIO
Pa3IMYHBIX METO/IOB TIO3HAHUS;
5) TroTOBHOCTh ¥  CIOCOOHOCTH K  CaMOCTOSATENbHOW  MH(OPMAIIMOHHO-IIO3HABATEILHON
NeSTeNbHOCTH, BKJIIOYas YMEHHE OpPUEHTHPOBATHCS B pPAa3IMYHBIX HCTOYHUKAX WH(pOpMaluy,
KPUTHYECKH OIICHWBAaTh ¥ WHTEPIPETHPOBATH WHPOPMALMIO, TIOIY4aeMyl U3 Pa3IMYHBIX
HCTOYHUKOB;
6) yMeHHe HCIONb30BaTh CPEICTBA MHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH (1anee
— WKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3allMOHHBIX 33J1a4 ¢ COOJIIOJICHUEM
TpeOOBaHUN JPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, THUTHUEHBI, PECypcOCOEpeKeHHs, MPABOBBIX MU
ATUYECKUX HOPM, HOpM HH(DOPMAITMOHHOW 0€3011aCHOCTH;
7) BiIageHUE S3BIKOBBIMH CPEJCTBAMH — YMEHHUE SICHO, JJOTMYHO W TOYHO H3JIaraTh CBOKO TOYKY
3pEeHMsI, UCIIOJIb30BaTh aJICKBAaTHBIE A3BIKOBBIE CPE/ICTBA;
8) BiajeHHe HAaBBIKAMHU TO3HABATEIBHOW pPEeEKCHH KaK OCO3HAHMS COBEPIIAEMBIX NIEHCTBUIl U

MBICJIIMTCIIBHBIX ITPOIECCOB, UX PE3YIbBTATOB U OCHOBaHHfI, rpaHviiy CBOCTO 3HAHWUA W HC3HAHUA,



HOBBIX IMTO3HABATCIIBHBIX 3aJla4 U CPEACTB UX NOCTHUIKCHUS.

B pesynprate um3ydenus yueOHOro mpeamera «Maremaruka: anrebpa M Haydajga aHaju3a,
reoMeTpHs» Ha yriyOJeHHOM ypOBHE:

— Bemyckauk Hayuntes B 10-11-m kmaccax: Ansi yCHEUIHOTO MPOJOJDKEHHUS 0Opa3oBaHHs IO
CTEUATBHOCTSM, CBSI3aHHBIM C MIPHUKJIAIHBIM UCIIOIb30BaHUEM MAaTEMaTHKH.

—  BBINyCKHUK MOJYYUT BO3MOKHOCTH HayuuTbesi B 10-11-m kmaccax: oza  obecneuenus
B03MOJICHOCIU  YCNEWHO20 NPOOOJIdCEHUs 00pA306aHUS NO CHEYUATbHOCMAM, — CEA3AHHLIM  C
ocywjecmenenuemM HAy4yHou U UCCIe008amenbCcKoll 0esimeIbHocmu 6 0b1acmu Mamemamuky U

CMEINCHbIX HAYK.

Yray0JjeHHblil YpOBEHb
«CHCTEeMHO-TeoOpeTHYeCKHE Pe3yJbTAaThI»

Paznen |. BbINyCKHUK HAYYHUTCSA 1. BINYCKHUK MOJYYHT
BO3MO’KHOCTh HAYYUThHCS

TpebGoBanus k pe3yjabTaTam

i
Dnemenmul — (CB000JHO OnIEpUpPOBATH —  Hocmuoicenue pe3ynomamos
meopuu MOHATHUSAMH: KOHEYHOE MHOXKECTBO, pazoena l;
MHOMCECE U
OJICMEHT MHOKECTBA, — onepuposamsv NOHAMUEM
Mamemamuyieck MOJMHOKECTBO, TIEPECCUCHHE,
- onpeoeneHusi, OCHOBHbIMU 8UOAMU
0l 102UKuU 00BEIMHEHNE U PA3HOCTh MHOXKECTB, 5
HCTOBBIE MHOKECTRA HA onpeoeneHutl, 0CHOBHbIMU BUOAMU
KOOPJMHATHOM MPsIMOM, OTPE30K, meopem,
WHTEPBaJ, MOJYHHTEPBAJI, —  NOHUMAMb CYMb KOCBEHHO20
IIPOMEXKYTOK € BBIKOJIOTOM TOYKOU, 00Ka3aMenbCmea;

rpaduyeckoe npeacTaBieHue

o — onepuposeaniv NOHAMUAMU
MHOKCCTB Ha KOOPANHATHOU

CH4EemMHO20 U HecHemHoco

TUTOCKOCTH;
— 3a/1aBaTh MHOXXECTBA MHolcecmea,
[IEPEYUCICHUEM U —  NpUMeHAMb Memoo
XapaKTePUCTHUECKUM CBOICTBOM; mamemamuyeckou UHOYKyuu OJisl
— OIEpUPOBATh MOHATUAMHU: npo8eoeHUs. paccyHcOeHUll u
YTBCPKACHHUC, OTPULIAHUC 00KaA3amenbCme U npu peueHuu
YTBEPKJICHHSI, UCTHHHBIC U JIOKHBIE -

yYTBEPKACHUS, TPUUNHA, CTIEICTBHE,
YaCTHBIN clTydaid 00111ero
YTBEPKACHUS, KOHTPIIPUMED;

— IIPOBEPATH IIPUHAIIEKHOCTD
AJIEMEHTa MHOYKECTRY

B nosceonesnoil srcuznu u npu
usyueHuu opyaux npeomMemos:
—  UCNONb308aMb MEOPEMUKO-

MHOMCECMBEHHBI A3bIK U A3bIK

—  HAaXOJWUTH IIEPECEUCHHE U JI02UKU OJI51 ONUCAHUSL PEAIbHbIX
00bEeTMHEHNE MHOXKECTB, B TOM npoyeccos u A6JeHUl, npu
YHUCJIe MPEJCTABICHHBIX TPAPUISCKU peuteHuu 3a0a4 Opyaux y4eOHvIX
Ha YUCJIOBOM IIPSIMOM U HA npeomemos

KOOPJMHATHOM MJIOCKOCTH;

— MPOBOJHUTH JOKA3aTEIbHBIE
paccyxaeHus is 000CHOBaHUS
WCTUHHOCTHU YTBEPKICHHUI.

B nosceounesnoii scuznu u npu u3yyeHuu

1 o

3HGCL " faJjiee: 3HaTb OIPEACICHUC TIOHATHSA, 3HAThL U YMCTh 000CHOBBIBATH CBOMCTBA (HpI/IBHaKI/I, €CJIM OHHU GCTL)
TOHATHSA, XapaKTECPU30BaTh CBA3U C APYT'UMHU NOHATUAMUA, NPCACTABIIAA OAHO MMOHATHUE KaK YaCTh HEJIOCTHOI'O KOMILJIEKCA,
HCITOJIb30BaTh IOHITHE M €0 CBOMCTBA IIpy MPOBCIACHUN paccynczlepmﬁ, JI0Ka3aTeCIbCTB, pCUICHUHA 3a/1a4.




Opyeux npeomemos:

HCIOJIb30BaTh YHCIOBbIE MHOKECTBA
Ha KOOPJAMHATHOU IIPSIMOM U HA
KOOPJIUHATHOMN TJIOCKOCTH JIS
OIMCaHUs PEATIbHBIX MPOLIECCOB U
SIBJICHHI;

IIPOBOJUTH JI0KA3aTEIbHbIE
paccyX/1eHUs B CUTYaLUAX
MIOBCEIHEBHOM KU3HU, IIPH PELICHUH
3aJ1a4 U3 IpYruX OpeIMETOB

YQucna u
GbIPAXCEHUA

CB000OIHO ONIEpPUPOBATH MOHATHSIMHU:
HaTypaJbHOE YKCJI0, MHOKECTBO
HaTypaJIbHBIX YHUCEII, LIEJIOE YUCIIO,
MHO>KECTBO LIEJIBIX YHCE,
OOBIKHOBEHHAS P00k, IeCATUYHAS
IpoOb, CMEIIAHHOE YHUCIIO,
palOHaIbHOE YU CII0, MHOXKECTBO
paloOHaIbHBIX YHCEI,
HppalMOHAILHOE YUCIIO0, KOPEHb
CTENeHHU N, EHCTBUTEIILHOE YUCIIO,
MHO>KECTBO JIEHCTBUTENbHBIX YUCEIL,
reoMeTpHUYecKas HHTEPIPETAIIHS
HaTypaJIbHbIX, LEbIX,
palOHATbHBIX, IEHCTBUTEIbHBIX
YHCell;

MIOHUMATh U OOBSCHATH Pa3HUILY
MEXy MO3UIIMOHHON 1
HEMO3ULMOHHOM crucTeMaMH 3alIuCH
YHCElT;

MEePEBOIUTH YUCIIA U3 OJTHON
CUCTEMBI 3aIIUCH (CUCTEMBI
CUHUCIIEHUS) B JAPYTYIO;

JI0Ka3bIBaTh U UCIOJIb30BaTh
MPU3HAKU JETUMOCTH CYMMBI U
MPOU3BECHNUS IIPU BBIIIOJIHEHUU
BBIUYMCIICHUH U pEIlIeHNH 3ajay;
BBINOJIHATH OKPYTJIEHUE
paIMOHaTBHBIX U UPPALIMOHATBHBIX
yucen ¢ 3aJaHHON TOYHOCTBIO;
CpaBHUBATh JEHCTBUTENIbHBIE YNCIIA
pPa3HBIMHU CTIOCOOAMU;
yIOPA0YMBATh YHCIIA, 3aIIUCAHHBIC
B BUJIe OOBIKHOBEHHOH U
JECATUYHON 1po0u, Ymcia,
3alMCaHHbIE C UCIIOJIb30BAHUEM
apu(pMeTHUYeCKOro KBaJpaTHOTro
KOpHs1, KOpHEH cTerneHu OombIie 2;
Haxoauth HOJI m HOK pa3ubsiMu
croco6aMu 1 UCTOIB30BaTh X MPH
pELIEeHNH 33/1a4;

BBITIOJTHATH BBIYUCIICHUS U
npeoOpa3oBaHus BRIPAKEHUH,
CoJIepKalIMX JEHCTBUTEIbHBIE

Jlocmuoicenue pe3ynomamog
paszoena l;

€80000HO onepuposamso
YUCTIOBLIMU MHONCECMBAMU NPU
peuteHuu 3a0a4;

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuupeHus Yucio8six
MHOXCECm8;

81a0emsb OCHOBHbIMU NOHAMUAMU
meopuu 0eUMOCmuU NpuU peuleHuu
CMAHOAPMHBIX 3A0aY

umems 6a308vle NPeoOCcmagieHus o
MHOJICECm8e KOMNIEKCHbIX YUCe,
C80000HO 8bINOHAMb
mootcoecmeenHuvle
npeoopazosanus
MPULOHOMEMPUYECKUX,
Jlo2apugmuyeckux, CmenenHvlx
8bIPAICEHULL,

enaoemnv opmynou bunoma
Hvromona;

NPUMEHAMb NPU peueHuu 3a0a
meopemy o TUHelHOM
npeocmaenenuu HOJJ;
NPUMEHAMb NPU peueHuu 3a0a
Kumaiickyro meopemy 06
ocmamkax,

NpUMEHAMb NPU peuleHuu 3a0a
Manyro meopemy @epma;

yMemby 8bINOIHAMb 3ANUCH YUCTA
8 NO3UYUOHHOU cucmeme
cuUcnenus;

NpUMeHAMb NPU peueHuu 3a0ay
MeopemuKo-4uciossle QyHKYuu:
YUCI0 U cymma oenumenetl,
@ynxyuro Dinepa;,

NpUMEHAMb NPU peueHuu 3a0a




qucia, B TOM YUCJIC KOPHU
HATypaJbHbBIX CTEICHEH;
BBIITOJIHATD CTAHAAPTHBIC
TOKJIECTBEHHbIE IPE0Opa3OBaHUs
TPUTOHOMETPUIECKHUX,
Jorapu(MUUECKHUX, CTETIEHHBIX,
HMPPALMOHAIIBHBIX BBIPAKECHUM.

B nosceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:

BBITIOJIHSTE M OOBSICHATH CPAaBHEHUE
pE3yJIbTaTOB BBIYUCICHUHN TIPH
pELICHNH MPAKTUYECKUX 3a/1a4, B
TOM YHUCIIE TPUOIMKEHHBIX
BBIYHCIICHUH, UCTIONB3Ys pa3HbIC
CIOCOOBI CpaBHEHHIA;

3aIUChIBAaTh, CPABHUBATH, OKPYIJIATH
YHCIIOBBIE JAHHBIC PEATbHBIX
BEJIMYMH C UCIIOJIb30BAHMEM Pa3HbIX
CHCTEM U3MEPEHUS;

COCTaBJIATh M OLICHUBATH Pa3HBIMU
CIOcOo0aMH YHCIIOBBIE BHIPAKCHUS
IPY PEIICHUU MPAKTUYCSCKUX 33134 U
3a7a4 U3 APYrux y4eOHBIX

IpeaMETOB

yenwuwie Opoou;

NpUMEHAMb NPU peuleHuu 3a0a4
MHO20YJIeHbL C
OelicmeumenbHbiMU U Yeavlmu
K03 puyuenmamu;,

anadems NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMDbLL
MHO20YeH U NPUMEHAMb UX NpU
peuweHuu 3a0ad;

NPUMEHAMb NPU peuleHuu 3a0a4
OcHosuyro meopemy anecebpol;
NPUMEHAMb NPU peuleHuu 3a0a4
npocmetiwiue QyHKyuu
KOMNJIEKCHOU NepeMeHHOU KaK
2eomempuieckue
npeoopazosanus

Ypasnuenusa u
HepaseHcmea

CB000IHO OonIEepUpPOBATh MOHATHAMMU:
ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS U
HEpaBEHCTBA, YpaBHEHUE,
SIBJIAIOILEECS CIIEICTBUEM IPYTOro
YpaBHEHHUsI, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOYKECTBE,
paBHOCHUJIbHBIE TPEOOPa30BAHUS
YpaBHEHUMU;

peliath pa3Hble BUbl ypaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM
quclie HEKOTOpbIE ypaBHEHUS 3-i U
4-ii cteneHe, IPoOHO-
paloHaIbHbIE U UpPalMOHAIbHBIE;
OBJIAJIETh OCHOBHBIMU THIIAMH
MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX,
HppalMOHATIBHBIX, CTETIEHHBIX
YPaBHEHUI U HEPABEHCTB U
CTaH/IaPTHBIMU METOJaMH UX
pELIEeHNI U IPUMEHSATH UX IIPU
pelIeHnH 3a]1ay;

IIPUMEHSTH TeopeMy besy k
PELICHUIO YPABHEHUN;

MIPUMEHATH Teopemy Buera mis
pelIeHNs HEKOTOPBIX ypaBHEHUIN
CTETIEHHU BBIIIIE BTOPOIi;

MTOHUMATh CMBICII TEOPEM O

Jlocmuoicenue pe3yiomamog
paszoena l;

€c80000HO onpeodensims mun u
8b1OUPaMb MEMOO peuleHust
NOKA3AMENbHbIX U
Jlo2apupmuyecKux ypasHenutl u
HepaseHcme, UppayUoOHAIbHbIX
VpasHeHull U HepaseHCms,
MPUCOHOMEMPUUECKUX YPABHEHULL
U HEPAaseHCm8, UX CUCTeM,
€c80000HO pewiams cucmembl
JIUHEUHbIX YPAGHEHULL,

pewams 0OCHOBHbLE MUNbl
VpasHeHull U HEPABEHCME C
napamempamu,

NpUMeHsAMb NPU peueHuu 3a0ay
Hepasencmea Kowu —
bynaxosckoeo, bepnynnu,
umems npedcmasienue o
HepageHcmeax mexncoy cpeOHUMU
cmeneHHvIMU




PaBHOCHIIBHBIX U HEPABHOCHIBHBIX
npeoOpa3oBaHUAIX YpaBHEHUN U
YMETh HX JIOKa3bIBATh;

— BJAJIeTh METOJaMH PEIICHUS
YpaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMETb BHIOMPATh METO]]
perieHust 1 000CHOBBIBATH CBOM
BBIOOD;

— HCIIONIB30BaTh METOJ HHTEPBAIOB
JUISL pELICHUs] HEPAaBEHCTB, B TOM
yuciie ApoOHO-paIlMOHATIBHBIX U
BKJIIOYAIOIUX B ce0s
HppalMOHANIbHBIE BHIPAKEHUS;

— pemiath ajJredpanyecKkue ypaBHEHUs
Y HEPaBEHCTBA M UX CUCTEMBI C
napaMmeTrpamu anreOpandyeckum u
rpaduyecKuM MEeToaMH;

— BJAJIeTh Pa3HBIMU METOJAMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

— pemaTh ypaBHEHUS B LIEJBIX YHCIIAX;

— u300pakaTh MHOXKECTBA Ha
TUTOCKOCTH, 3a/1aBacMbIe
ypaBHEHUSMHU, HEPABEHCTBAMU U HX
CHCTEMaMH;

— CcBOOOJIHO HCIIONB30BATh
TOKJIECTBEHHBIE TIPEOOpa3OBaHUs
MIPH PEUICHUN YPaBHEHUH U CUCTEM
ypaBHEHUH

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— COCTaBJIATh M pellaTh ypaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI ITPU
pEIIeHUH 3a]a4 JPYTUX Y4eOHbIX
MIPEIMETOB;

—  BBINOJHSTH OICHKY MPaBOIOI00MS
PE3yNbTATOB, MOJTYYaeMbIX MIPH
pEIICHNUN Pa3IMYHBIX YPABHCHHM,
HEPaBEHCTB U UX CUCTEM MpHU
pEIIeHNH 33]1a9 JPYTHX YICOHBIX
MPEIMETOB;

— COCTaBJIATh M PEIIaTh ypaBHEHUS U
HEPaBEHCTBA C TTapaMeTPaMH MPU
pEIIeHNH 3a7a4 JPYTUX YIeOHBIX
MIPEIMETOB;

— COCTaBJIATh YpaBHEHHE, HEPABEHCTBO
WM UX CHCTEMY, OITUCHIBAOIIINE
PEATbHYIO CUTYAITUIO WITH
MPUKJIAHYIO 3324y,
WHTEPIPETHPOBATH MMOTYICHHBIE
PE3YIbTaTHI,

—  HCIIOJB30BaTh MPOTPAMMHEIE
CPEJICTBA MPU PEIICHUH OTICITBHBIX




KJIACCOB YPaBHEHMH U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMU: 3aBUCMOCTD
BEJIMYMH, (YHKINSA, apTYMEHT U
3HaueHue QPyHKIHUH, 007IacTh
OTIpeIeIEHUs] © MHOKECTBO
3HA4YCHHUH QPYHKIUH, TpaduK
3aBUCUMOCTH, TpaduK GyHKIUH,
HyJIU QYHKIUH, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM IPOMEXYTKE, yObIBaHNE
Ha YUCIIOBOM IPOMEKYTKE,
HanOoJbIIee U HAUMEHbIIIEE
3Ha4YeHHEe PYHKIUHU HA YHCIOBOM
MIPOMEXYTKE, EPUOANYECKAS
GbyHKIUS, IepuoI, 4YeTHas U
HedeTHas QyHKUIUU; yMETh
MIPUMEHSTH 3TU TOHATHUS IPU
peIlIeHIH 3a/1a4;

BIIQ/IETh MOHATHEM CTEIICHHAs
(GyHKIUS; CTPOUTH €€ TpaduK U
YMETb IPUMEHSTH CBOWCTBA
CTETIeHHON (PYHKIUU MPH PEIICHUH
3ajad;

BIIQ/IETh MOHATHSIMHU IMOKa3aTeIbHas
(GyHKIHSA, SKCTIOHEHTA; CTPOUTH UX
rpadMKu ¥ YMETh IPUMEHSTh
CBOICTBa MMOKa3aTeabHOU (QYHKIIUU
MIPH PELICHUH 3a7ad;

BJIQJICTh MTOHITHEM
norapugmuyueckas QpyHKINS;
CTPOUTH €€ rpaduK U yMETh
IIPUMEHATHh CBOWCTBA
norapupmMuuecKoi QyHKIMH IpU
pelleHNH 3a/1a4;

BJIQJIETh MTOHITUSIMHI
TPUTOHOMETPUYECKHE (DYHKIMH;
CTPOUTH UX TPaPUKH U yMETh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPUUYECKUX (PYHKLUH MPU
peIIeHIH 3a/1a4;

BJIQJIETh MOHATHEM OOpaTHast
(GYHKINS; TPUMEHSTH 9TO TIOHSATHE
IIPU PELIeHUH 3ajay;

MIPUMEHSTH [IPH PELLICHUHN 3a7a4
CBOMCTBA (DYHKIUI1: YETHOCTb,
NEPUOIMYHOCTb, OTPAaHUUYEHHOCTD;

—  Hocmuoicenue pe3ynomamos
paszoena I;

—  81a0emv NOHAMUEM ACUMINONMbL
U ymemn e20 npuMeHsams npu
peuweHuu 3a0ad;

—  NPUMEHSIMb MemOoObl PEUUEHUS.
npocmenuux
oughghepenyuanvrwvix ypasrenuil
nepeozo u 6mMopo2o NOpsoKo8




— TPUMEHATH NIPH PEIICHUU 3a7a4
npeobpazoBaHus TpaGuKOB
byHKIHIH;

—  BJIAJIETh NOHATUSMHU YHCIOBAs
MOCJIeIOBATEIBHOCTb,
apudMeTHIECKas U TEOMETPHYUECKas
MIPOTPECCHUS;

— TPUMEHATH IIPH PEIICHUU 33714
CBOWCTBA U IPU3HAKH

apupMETHIECKON U TEOMETPUICCKOM

MPOrpeCccuil.

B noeceownesnotl sicusnu u npu uzyyernuu
Opyeux yueOHvix npeomMemos:

— ompeaensaTh no rpadukam u
WCIIOJIb30BAaTh JIs PEeIICHUs
IIPUKJIAHBIX 33/1a4 CBOMCTBA
pEaNIbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HaubobIINe U
HauMEHbBIIINE 3HAYCHUS,
MIPOMEXYTKH BO3pACTaHUsI U
yObIBaHUS (QYHKIIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, aCUMITOTHI,
TOYKH Mepernoda, mepuos u T.I1.);

— UMHTEpIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYaIUH;.

—  OmpeAensTh Mo rpadukam
MIPOCTENIINE XapaKTEPUCTUKH
MEPUONYECKHX IPOIIECCOB B
OM0JIOTH, SKOHOMHKE, MY3BIKE,
panuocCBsI3u U Ap. (aMIUTUTYAA,
MePHO U T.11.)

Inemenmol
mamemamuieck
020 anaausa

— Brnagers nonsTHeM G€CKOHEYHO
yOBIBaroIasi reoMeTprudecKast
IIPOrpeccusi U YMETh IIPUMEHSATD €r0
IIpY PELICHNH 33]1a4;

— TPUMEHATH JJI PELIeHUs 3a1a4
TEOPHIO NIPEJIEIIOB;

— BJaJeTh NOHATUAMU OECKOHEUHO
Oosblre 1 6ECKOHEYHO Mallble
YHCJIOBBIE NTOCIEA0BATENBHOCTU U
yMeTh CpaBHUBATh OECKOHEUHO
Oosblre 1 6ECKOHEYHO Mallble
MOCIIEI0BATEIbHOCTH;

— BJAJETh NOHATUAMHU: IPOU3BOIHAS
(GYHKIHU B TOUKE, TPOU3BOIHAS
byHKIIHIH;

—  BBIUUCIISATH IPOU3BOJIHBIE

Jocmuoicenue pezyrbmamos
pasoena I;

c80000HO 6n1a0emb
CMAaHOapmHuLM ANNapamom
MAMeMamuyecKoeo aHaiu3a ois
8bIUUCTIEHUS NPOUZBOOHBIX
@yHKYUU OOHOT hepeMeHHOLL,
C80000HO NPUMEHAMb ANNAPAM
MAmMemMamuyecKoeo aHau3a os
ucciredosanus pynkyui u
nocmpoenus 2paguxos, 6 mom
yucie uccie0o8anus Ha
BbINYKIOCb,

onepupoeamv NoHAmMueM
nepeooopasHoll yHKyuu 01
peuienus 3a0ay;

061a0emb 0CHOBHbIMU
ceedeHuaMU 00 unmezpane




3JIEMEHTapHbBIX PYHKLIUN U X
KOMOMHAIIHIA;

uccienoBaTh PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;
CTPOUTH TpaQUKU U IPUMEHSTH K
PEIICHHUIO 3a/1a4, B TOM YHUCJIE C
rapameTpom;

BIIQJICTh MOHATHEM KacaTeJIbHas K
rpaduky GyHKIHH U YMETh
MIPUMEHSTh €T0 MIPH PEIICHUH 3aay;
BIIQJICTh MOHATHSIMH IIEPBOOOpA3HAS
(GyHKIMS, ONpeIelICHHbIN HHTErpal;
IIpUMEHATH Teopemy HproTona—
JleiiOHMIIa U ee CIIeACTBUS IS
pelIeHus 3a1ad.

B nosceounesnoii socuznu u npu uzyyeHuu

Opyeux yueonvix npeomemos:
pelaTh NPUKJIAIHBIC 3a]1a41 U3
ouosoruu, (PU3UKM, XUMHUH,
9KOHOMHKH H JPYTUX TPEIMETOB,
CBSI3aHHBIC C UCCIICIOBAaHUEM
XapaKTePUCTHK TPOIIECCOB;
UHTEPIPETUPOBATH MOJTYUYCHHBIC
pe3yabTATHI

Hviomona—Jleiibnuya u ezo
npocmeuuux NPUMeHeHuUsx,
onepuposamv 6 CMaHOapmMHvLX
CUMYayusax npou3800HbIMU
BbICULUX NOPAOKO8;

yMemsb NpUMEeHAMb NPU peuleHuu
3a0ay c8olcmea HenpepvleHbIX
@yuryuii;

yMemsb NpUMEeHAMb NPU peueHuu
3a0ay meopemvl Betiepwumpacca,
yMemby 8bINOHAMb
NPUOIUNCEHHbIE BLIYUCTICHUS
(MemoOobl pewieHus ypasHeHull,
8bIUUCTIEHUS ONPEOeNeHHO20
unmezpana);

yMemsb NpUMEHAMb NPULONACEHUE
NPOU3B0OHOU U ONPEDETIeHHO2O
uHmezpana K peulenuio 3a0a
ecmecmeo3Hanusl;

enadems NOHAMUAMU 8MOPAs
NpPOU3BOOHAS, BINYKIOCHb
epagura QyHKkyuu u ymems
uccne0osams QYHKYUO Ha
8bINYKIOCHIb

Cmamucmuka u
meopus
eepoamuocmeil,
Ja02uKa u
KOMOuUHamopuka

OnepupoBaTb OCHOBHBIMU
OIUcaTeIbHBIMHU XapaKTePUCTHKAMH
YHCIIOBOTO HabOpa, HOHATHEM
reHepajbHasi COBOKYIHOCTb U
BBIOOPKOI1 U3 Hee;

OIIEepUPOBATH MOHATHIMU: YAaCTOTa U
BEPOSATHOCTH COOBITHSA, CyMMa U
MIPOU3BEICHNE BEPOSITHOCTEH,
BBIUUCIIATH BEPOSITHOCTH COOBITHI
Ha OCHOBE TIOJICUETA YHCIIA UCXO0B;
BJIaJI€Th OCHOBHBIMU HOHATHSAMHU
KOMOHMHATOPHUKH U YMETh UX
MPUMEHSTH MIPH PEIICHUN 3a7ay;
UMETb MIPEJCTaBIeHHE 00 OCHOBAX
TEOPHH BEPOSTHOCTEIH;

UMETH MPEJICTABICHHE O
JMCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHBIX BEJINYMHAX U
pacripesieieHusIX, 0 HE3aBUCUMOCTH
CIy4yailHBIX BEJIMYUH;

UMETH MPEJICTABICHHE O
MaTeMaTHYeCKOM OXKUJaHUU U
JIMICTIEPCUN CITyYaiHBIX BEIMYHH;
UMETb MPEJICTABICHHE O

Jocmuoicenue pesynbmamos
pasoena |l;

umems npedcmasienue o
YEHMPANbHOU NPeoeibHOl
meopeme;

umems npedcmasienue o
8b100pPOUHOM KOIPDDuyueHme
Koppenayuy u 1uHeuHou
peepeccuu,

umems npedcmasienue o
CMAmMUCmMuyYecKux 2unome3ax u
npogepke Cmamucmu4eckoll
2unomeswvl, 0 CMaAMUcmuKe
Kpumepusi u ee ypogne
3HAYUMOCmu,

umMems npedcmasienue o Cesa3u
IMAUPUYECKUX U MEOPEeMUYECcKUX
pacnpeoeneHul;

umems npedcmasienue o
KOOUPOBAHuU, 080UYHOU 3ANUCU,
08OUYHOM Oepese;

61a0emsb OCHOBHbIMU NOHAMUIMU




COBMECTHBIX paclpeaeieHusIX
CIIyYaHBIX BEJIUYMH;

— TOHHMMATh CYTh 3aKOHA OOJIBIINX
Yucesl ¥ BBIOOPOYHOTO METO/1a
U3MEPEHUS BEPOSITHOCTEH;

— HMETh NPEJCTABICHUE O
HOPMaJIbHOM paclpeiesieHu! U
IIpUMepax HOPMAJIbHO
pacipeiesieHHbIX CIIy4alHbIX
BEJIMYUH;

— HMETb NPEJCTABICHUE O KOPPEISIIIUN
CIIy4allHbIX BEJINYUH.

B noeceownesnotl sicusnu u npu uzyyeruu
Opyeux npeomemos:

—  BBIYUCIIATH UM OLEHUBATh
BEPOSITHOCTH COOBITHI B peabHOM
KU3HH;

— BBIOMpaTh METO/bI MOJXOASIIEr0
MpeACTaBICHUS U 00pabOTKH
JTAHHBIX

meopuu epagos (epag, sepuiuna,
pebpo, cmenenb epuIUHbL, NYMb 6
epage) u ymems npumMeHsmMs ux
npu pewenuu 3a0ay;

umemsb npedcmasienue o
0epesbax U ymems NpUMeHsAmb
npu pewenuu 3a0ay,

811a0emsb NOHAMUEM CEA3HOCMb U
yMemb NPUMEHAMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHUuU 3a0ay;
YMemb 0Cywecmsisims nymu no
pebpam, 00x00vl pebep u epuium
epaga;

umMems npedcmasienue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems NpeocmasieHue o
MPYOHOCMU 3A0AYU HAXOHCOCHUS
2aMUTLINOHO8A NYMU,

61a0emsb NOHAMUAMU KOHeYHble U
CuemHbvle MHOJICeCmsd U yMenb
UX NPUMEHSIMb NPU PeULeHUU
3a0au;

YyMemb NPUMEHSIMb Menoo
MaAmMemMamuyeckol UHOYKYUU,
yMemb NPUMEHMb NPUHYUN
Jlupuxne npu pewenuu 3a0ay

Texcmoevie
3a0a4u

— Pemars pa3zuble 3a1aun
MOBBIIIEHHON TPYIHOCTH;

— aHaAJM3HMPOBATh YCIOBUE 3aJauH,
BBIOMPATH ONTHMAJIBHBIN METO/T
peleHus 3a/1auu, paccMaTpHUBast
pa3IMYHBIE METOIBI;

— CTpOUTb MOJIENb PELICHHS 3aJauH,
MIPOBOJIUTH JTOKa3aTeIbHbIE
paccyKIeHUs IPU PELIeHNH 3a/1a4H;

— pemaTh 3a/1a4u, Tpedyromue
nepebopa BapuaHTOB, IPOBEPKHU
YCJIOBUH, BBIOOPA ONTUMAILHOTO
pe3yibTara;

— aHaIM3MPOBATH M UHTEPIPETHUPOBATDH
MOJTyYEHHBIE PELICHHS B KOHTEKCTE
YCIIOBUS 3a]]aul, BEIOUPATh
peleHusl, He MPOTUBOpeyalnue
KOHTEKCTY;

— TepeBOAMTH IPU PELICHUH 33/1a4H
nH(pOpMaIHIO U3 OJHON POPMBI
3aIUCH B IPYTYIO, UCTIONB3Ys TIPU
HEO0XOAMMOCTH CXEMBI, TAOIUIIBI,
rpaduKu, TuarpamMmal.

Hocmuowcenue pezyiomamos
pasoena |




B noeceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:
pelaTh NPaKTUIEeCKHUE 3a/1a4u U
3aJ]auu U3 IPYTUX MPEIMETOB

TI'eomempus

Biagers reomerpuueckumu
MOHATHUSIMU TIPH PEILICHUHU 33]1a4 U
IIPOBEIEHUU MaTEeMaTUYECKUX
pacCyXJIeHUH;

CaMOCTOSITENILHO (POPMYIIMPOBATH
OIIpeJIeJIEHUs] TEOMETPUUYECKHUX
¢buryp, BBIABUTaTh TUIIOTE3BI O
HOBBIX CBOMCTBaxX U IMpU3HAKaX
reoMeTpuuecKkux puryp u
000CHOBBIBATb UJIM OIPOBEPIaTh MX,
0000111aTh MM KOHKPETH3HPOBAThH
pe3yabTaThl HA HOBBIX Kjlaccax
¢buryp, NpoBOANTH B HECTOKHBIX
ClIydasx KjIacCHu(PHUKauio (GUryp mo
Pa3IMYHBIM OCHOBAHUSIM;
HCCIIeI0BaTh YEPTEXKHU, BKIOYAs
KoMOUuHaIuu Guryp, U3BJjIeKaTh,
WHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HHPOPMAILIHIO,
MPEJCTaBICHHYIO Ha YePTEkKax;
pelaTh 3aJ1aud TeOMETPUUYECKOr0
COJIepKaHus, B TOM YHCIIC B
CUTYalHsX, KOTJIa aJITOPUTM
peleHHsl He CIIeyeT IBHO U3
YCIIOBHSI, BBITTOJIHATH HEOOXOIMBIE
JUISL pELIeHUs 3a1a49K
JIOTIOJTHUTEIBHBIE TOCTPOSHHS,
UCCIeI0BaTh BO3MOKHOCTh
MIPUMEHEHHSI TEOPEM U (POPMYIT JIst
peleHus 3a1a4;

yMeTb OpPMYIUPOBATH U
JI0Ka3bIBaTh TEOMETPUIECKHE
YTBEPKICHHUS;

BJIAJICTh MOHITUSMHU CTEPEOMETPHH:
pu3Ma, mapaIeseTuIe],
MUpPaMUA, TETPASIP;

HUMETh IPEJCTaBIEHUs 00 aKkCHoMax
CTEPEOMETPHUH U CIEJCTBUAX U3 HUX
Y YMETh NMMPUMEHSTH UX TPU
peleHNH 3a/1a4;

YMETh CTPOUTH CEUCHHS
MHOTOTPaHHHUKOB C HCITOJIb30BaHHEM
Pa3IUYHBIX METOAOB, B TOM YHCIIE U
METO/Ia CIIEJIOB;

UMETb MPEJICTABICHHUE O
CKPELIMBAIOIIUXCS MPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOJNUTh
YToJl U PacCTOSIHUE MEXKIAY HUMU;
MPUMEHSTH TEOPEMBI O

HUmemsv npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe;
61a0emob NOHAMUEM
2eomempuiecKkue Mecma moyex 8
npocmpancmee u ymems
NPUMEHSMb UX OIS PeULeHUS]
3a0au;

YyMemb NPUMEHMb OJIsl PeULeHUs]
3a0ay C0UCMBEA NIOCKUX U
08V2PAHHBIX Y208, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U
CUHYCO8 OJI51 MPeXePanHo20 yeid;
61a0emsb NOHAMUEM
NnepneHoOuUKyIspHoOe ceueHue
NPUBMbL U YMemb NPUMEHSIMb €20
npu peuwtenuu 3a0a4;

umemv npedcmasgienue o
080UCMBEHHOCMU NPABUNBHBIX
MHO20CPDAHHUKOB,

61a0emsb NOHAMUAMU
YeHmpanibHoe U NapaiieibHoe
NPOEeKMUpoB8anue u NPUMeHsImMb
UX npU NOCMPOEHUU Ce4eHULl
MHO202PDAHHUKOB MemOoOOM
npoexkyuil;

umemv npedcmasieHue o
passepmre MHO20SPAHHUKA U
Kpamuaiuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,
uMemvb npedcmasietue o
KOHUYECKUX CeYEeHUSIX,

umemv npedcmasgieHue o
Kacaowuxcs cgpepax u
KOMOUHAYyUU mei 8paujeHus u
yMemb NPUMEHAMb UX NPU
peutenuu 3a0a4;

NPUMEHAMb NPU peuieHuu 3a0ay
Gopmyny paccmosinus om mouxu
00 niockocmit;

671a0emb PA3HLIMU CROCODAMU
3a0aHUsL NPAMOU YPAGHEHUSMU U
yMemb NpUMeHAMb NPU peuleHuu
3a0ay;

NPUMEHAMb NPU peuleruu 3a0a4 u
o0okazamenbcmee meopem
BEKMOPHBLLL MEMOO U MEMOO
KOOpOuHam;

umMems npedcmasienue 0o
aKcuomax oovema, npuMeHsIms




napauIeIbHOCTH MPSIMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE MPH
pelIeHUH 3a/1a4;

YMETh IPUMEHSATH MapaieIbHOe
MIPOEKTUPOBAHUE JJIS1 H300paKESHUS
uryp;

YMETh IPUMEHSTh
NEPIEHAUKYISIPHOCTH MIPSIMOI U
IUTOCKOCTH TIPH PELICHUH 337134,
BJIQJICTh MOHATHUAMHU OPTOTOHAJIBHOE
MIPOEKTUPOBAHNE, HAKIIOHHBIC M UX
MPOEKINH, YMETh IPUMEHATH
TEOpPEMY O TpeX NEepIEHANKYIIAPAX
IIPY PEIICHHUH 33/1a4;

BJIQJICTh MOHITUSMHU PACCTOSTHHE
MEXy (PUTypaMu B IPOCTPAHCTBE,
001U MEePIEHUKYIISP JBYX
CKPEUIMBAIOIINXCS IPSIMBIX H YMETh
NPUMEHSATH UX [IPU PEIICHUH 3a/1a4;
BJIQJICTh MOHITHEM YTOJI MEXTY
MPSIMOI U TUIOCKOCTBIO i YMETh
NPUMEHSATH €0 MPH PEeLICHUH 337134,
BJIQJICTh MOHATHUSMU JIBYTPAHHBIN
yTOJI, YTOJI MEKAY MIOCKOCTSIMH,
NEePIECHIUKYIISPHBIC TNIOCKOCTH U
YMETh IPUMEHSTh UX MIPU PEUICHUN
3ajay;

BJIQJICTh MOHATHUSMU TPU3Ma,
napaiesIenure]] ¥ IPUMEHSTh
CBOWCTBA Mapajulesenumeaa npu
pelleHIH 3a/1a4;

BJIAJIETh MOHATHEM MPSMOYTOJIbHBIN
napaiesIenuIe ] ¥ MPUMEHSTh €T
IIPU PELIeHUH 3ajay;

BJIQJICTh MOHATHUSAMH TTHPAMHUIA,
BUJIBI TTHPAMHU/I, DJIEMEHTHI
NPaBUIILHON MUPAaMUJIBI U YMETh
MPUMEHSTH UX TPH PEIICHUH 33]1a4;
UMETb MPEJICTABICHUE O TEOpEME
Ditnepa, MpaBUIIBHBIX
MHOTOTpaHHHKAX;

BJIQJIETh MOHATHEM ILIOLIA TN
MTOBEPXHOCTEN MHOTOTPAaHHUKOB U
YMETh IPUMEHSTH €ro MPH PEIICHUH
3ajau;

BJIQJICTh MMOHITUSMH TeJIa BPAICHHSI
(uunuHAp, KOHYC, map u chepa), ux
CEUCHHsSI U YMETh IPUMEHATh UX MPU
peIIeHIH 3a/1a4;

BJIAJICTh MIOHSTUSIMH KacaTeIbHbIE
IpsSIMbIE U TUIOCKOCTH U YMETh
MPUMEHSTH U3 TIPH PEIICHUH 3371a4;
UMETb MPEJCTABICHNS O BIIMCAHHbIX

Gopmynvt 06veMmo8
NPAMOY20IbHO2O
napannenenuneodq, NPU3Msl U
nUPaAmMuobvl, mempas’opa npu
peuweHuu 3a0ad;

NPUMEHAMb meopembl 00
OMHOUIEHUAX 00beMO8 NpU
peuteHuu 3a0ay;

npUMeHsAmb UHmMe2pan O
8bIUUCTIEHUS 00bEMO8 U
NoBepXHOCmell mejl 6PaueHusl,
8bIUUCTIEHUS NAOWAOU
cghepuueckozo nosica u 0bvema
Wapoeozo cuos;

umems npedcmasienue o
OBUIICEHUSIX 8 NPOCMPAHCMEBE:
napanieibHom nepexoce,
CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YeHMPATbHOUL
cuMMempuu, n08Opome
OMHOCUMENbHO NPAMOL,
BUHMOBOL CUMMEMPUU, YMenb
NPUMEHAMb UX NPU peleHuu
3a0au;

umems npedcmasienue o
naoWAoU OpMoO2OHAILHOU
npoexyuu,

umems npedcmasienue o
MpexepanHoM U MHO20CPAHHOM
yene u NPUMeHsims CEOLUCMea
NIOCKUX Y2108 MHO20SPAHHO20
yena npu peweHuu 3a0ay;
umemsb npedcmasiienus o
npeobpazosanuu n00ooUs,
2oMomemuu u ymens npUMeHs b
UxX npu peulenuu 3a0a4;
yMemb peuams 3a0ayu Ha
HIIOCKOCMU MEeMOOaMu
cmepeomempuL;

yMemb NPUMEHIMb QOPMYIibl
00vbeM086 npu peutenuu 3a0a4




Y OMHCAHHBIX cepax U yMETh
MPUMEHSTH UX TIPY PEIICHUH 3a/1a4;

—  BJIAETH MOHATHIMH 00BEM, OOBEMBI
MHOTOTPaHHUKOB, TEJI BPAIICHHS H
MPUMEHSITH UX TIPU PEIICHUU 3a/1a4;

— HUMETh MPEJACTABICHUE O Pa3BEPTKE
HMWIMHIPA U KOHYCa, TUTOIIA N
MOBEPXHOCTHU IIWJIMH/PA U KOHYCA,
YMETbh IPUMEHSTh UX IPU PEIICHUN
3ajad4;

— HMMETb MPEJCTABICHUE O TUIOIIATN
cdepbl ¥ YMETh IPUMEHSTD €0 IpU
pElICHUH 3a]1aY;

— yMeTh pemaTh 3a7a4d Ha
KOMOHMHAIIMK MHOTOI'PAaHHUKOB M TEJ
BpAIIICHHUS,

— HUMETh MPeACTaBICHUE O 010011 B
MPOCTPAHCTBE ¥ YMETh peliaTh
3aJ]a4d Ha OTHOIIICHHE 00BEMOB U
IJIOMIaIel TOBEPXHOCTEH MO J00HBIX
¢buryp.

B nosceonesnoii ocuznu u npu uzyuenuu
Opyeux npeomemos:

—  COCTaBJIATh C UCIOJB30BAHUEM
CBOWCTB r€OMETPHYECKUX QUTYP
MaTeMaTUYECKUE MOJCIH ISt
peIIeHHUs 3a/1a4 MPAKTHIECKOIO
XapakTepa u 3a/1a4 U3 CMEKHBIX
JUCIIUILUINH, UCCICI0BATh
MOJTY9ICHHBIC MOJICITH U
WHTEPIPETUPOBATH PE3yIbTaT

Bexkmopuot u

- BJ'IaILCTI) IIOHATUAMMU BEKTOPLI U UX

- ﬂocmuofceHue pesyibmamos

Koopounamul 6 KOOPJAMHATBHI; pasoena l;
npocmpancmee — YMCTbh BBIIIOJIHATH ONEpAliU HaJl —  HaxoOums 06vem
BEKTOpaMH, napanneienuneda u mempasopa,
— HCIIOJIB30BATh CKAJISIPHOC 3A0AHHBIX KOOPOUHAMAMU CBOUX
NIPOM3BEICHNE BEKTOPOB NPU sepui;
PCHICHWN 3a]1a4, —  3a0a6amv npsAMYIO 6
— TPUMEHATH YpPaBHEHHUE IUIOCKOCTH, npocmpancmee;
opmyIy paccTosHHs MEXKTy —  HAX00UMb PACCMOSHUE OM MOYKU
TOYKaMH, YpaBHEHHUE chepbl IPU DO NIOCKOCIIL 6 CUCeMe
pELICHUY 3a/1ay; KoOpOUHam;
— TPHUMEHATHL BEKTOPLI M METOA —  HAX0OUMb PACCMOAHUE MEHCOY
KOOPJIMHAT B IPOCTPAHCTBE MPH CKDCUUBAIOWUMUCS NPAMBIMU,
PCHICHHN 3a/1a9 3A0AHHbIMU 8 CUCTEME
KOOpOUHam
Hcmopua — HWmets npeacraBiaeHue o BKIaAe Jlocmudicenue pesynomamos pazoena
Mamemamuxu BBIJJAFOIIMXCSI MATEMATUKOB B I
pa3BHUTHE HAYKY;
— TOHUMATh POJIb MATEMATUKU B
pa3Butum Poccun
Memoowt — Hcmonp30BaTh OCHOBHBIE METOIBI —  Jlocmudicenue pe3ynbmamos




mamemamuKku

JI0Ka3aTeNIbCTBA, IIPOBOIUTH
JI0KA3aTeNbCTBO U BBIITOJIHATH
OIIPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METOBI
pELIeHNs MaTEMaTHYEeCKUX 3a/1a4;
Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPILEHCTBO OKPYXKAIOIIEro MUpa
U IIPOU3BEJICHUI UCKYCCTBA;
IIPUMEHSATH IIPOCTEUIINE
IIPOrpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMM YHUKAIIUOHHbIE
CUCTEMBI IIPH PELICHUN
MaTeMaTUYECKUX 3a1a4;
10JIb30BaThCS IPUKIIAJHBIMH
IIpOrpaMMaMH U IIpOorpaMMaMHu
CUMBOJIBHBIX BBIYHMCIICHUH [
HCCIIEIOBAHUS MaTEMAaTUYECKUX
00BEKTOB

paszoena l;

NpUMeHsIMb MamemamudecKue
BHAHUSL K UCCTIe008AHUIO
OKpYJicarujeco Mmupa
(Mooenuposarue usuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)




COAEPKAHUE YYEBHOI'O ITPEIMETA « MATEMATHUKA)> (yriiry0JieHHbIH YPOBEHb)

10 KJIACC (210 uacoB)

Ne

HaumenoBanue pa3aesioB H TEM

Conep:xanue yueOHOro MaTepuaJa

BBoanoe nosTopenue (34)

Crenenb U ee CBOMCTBA. YpaBHEHUS: JUHEHHOE, KBaJIpaTHOE, PalMOHAIBHOE,
MppaLMOHATILHOE U METO/Ibl UX peuieHus. Paninonansubie 1poOu. HepaBeHcTBaMHEHHBIE U
KBaJIpaTHbIE U CUCTEMBI HEPABEHCTB.

JeiicTBurenpHble uncina (12y4)

Harypanbabie u nensie yncna. Jemumocts yncen. OcHOBHas TeopeMa apu(METHKH
HaTypaJbHBIX 4MCeEN. PanuoHanbHble, UPpPALMOHAIBHBIE, ACHCTBUTEIBHBIE YHCIIA,

yucinoBas npsivas. YucioBele HepaBeHCTBA. AKCHOMAaTHKa JACHCTBUTEIbHBIX YHMCEI.
Mopnynb 1eUCTBUTENBHOrO yucina. MeTroa MaTeMaTu4eCKOW HHIYKIIUH.

Yucnossie pyHkiuu (109)

Onpenenenue yucioBo (GyHKIUMM U crocoObl e€ 3amaHusd. CBolcTBa (YHKUIMH.
[Tepuoanueckue u 00paTHbIE QYHKITHH.

Tpuronomerprueckue GyHkuuu (259)

YucnoBast OKpY)KHOCTb Ha KOOPAMHATHOM miockocTu. OlpeneneHue CHHYyca, KOCHHYCA,
TAHT€HC U KOTaHreHc. TpuroHoMerpuyeckre (PyHKIIUU YUCIOBOTO U YIIIOBOIO apryMeHTa, UX
cBoiictBa M rpadpuku. CxxaTtue U pacTspkeHue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIHH.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKIINH.

Tpuronomerpuueckue ypaBuerus (114)

IIpocreiimne TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA. MeETOIBI pEIICHMS
TPUTOHOMETPUYECKUX YPABHEHUN: METOJ 3aMEHBI [IEPEMEHHON, METOJI Pa3JIOKEHUS Ha
MHOXHUTENH, OTHOPOJHBIE TPUTOHOMETPUYECKUE YPABHEHUS.

[IpeoOpazoBanms TPUTOHOMETPHIECKHIX
BhIpakeHu# (2249)

@OopMyIIbl CIOKEHHUsI, IPUBEICHUS, JIBOMHOTO apryMeHTa, NOHHWKEHHS CTEICHH.
[IpeoOpa3oBaHue CyMMBl TPUTOHOMETPHUYECKMX (YHKIMH B TpOU3BEIEHHE U
IIPOU3BEJICHNS B CYMMY. MeTOIbI pelIeHNs] TPUTOHOMETPUYECKNX YPABHEHHUI.

Kommiekcapie uncna (94)

KommuiekcHble uncna v omepauuu Haja HUMU. KowmiekcHble 4HClia U KOOpPAMHATHas
IIOCKOCTh. Tpuronomerpuueckas popma 3aucu KOMIUIEKCHOTo yrcia. KomruiekcHsle yrcia
U KBaJpaTHble ypaBHEHHsA. Bo3BeneHHE KOMIUIEKCHOTO 4YMCia B CTENEHb.

M3BneueHne KBaJpaTHOrO M KyOMYECKOT0 KOPHS U3 KOMIUIEKCHOTO YHCIIA.




8. [MpousBoanas (304) Onpeznenenre 4YMCIOBOM MOCIEIOBATENBHOCTH, CHOCOOBI €€ 3ajaHus, CBoWcTBa. [Ipenen
YKUCJIOBOW I10CIIEI0BATEIbHOCTH, CBOWCTBA CXOJAIIMXCS MocienoBaTenbHocTe. Cymma
OeckoHeuHOU reomMeTpuueckoi mporpeccuu. [Ipenendynkunm Ha G6ECKOHEYHOCTH.
3anauy, NPUBOAALIME K MOHATHIO IPOU3BOJHON, ONpEAENIEHUE INPOU3BOJHON, BBIYHUCICHUE
npou3BoaHbIX. [loHATHE mpoM3BOAHON n-ro mopsanka. JluddepeHnupoBanue CI0KHON
byakuun. duddepennmupoBanue obpatHol (yHKIHMH. YpaBHEHHE KacaTeIbHOH K rpaduky
¢byukiun. IlpuMenenue mpou3BOTHON ISl MCCIEAOBaHUS (PYHKIMA Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. [IpruMeHeHne Npou3BOAHON Il JOKA3aTelbCTBA TOXIECTB W HEPABEHCTB.
[Toctpoenue rpadukoB (HyHKIUH.
[TpumeHeHne MPOU3BOAHON AJIsi OTHICKAHUSA HAWOOJBIIET0 U HAUMEHBIIETO 3HAYCHUI
HENpepbhIBHON (PYHKIMH HA MPOMEKYTKE. 3a1a4u Ha ONTHUMHU3ALIMIO.

9. KomOunaTtopuka u BepoaTHOCTS (74) [TpaBuno ymHoxenus. [lepectanoBku U pakropuansl. BeIOOp HECKONBKHX 3JI€MEHTOB.
Coueranus u pazmemienus. bunom Hetotona. Ciryyaiiapie COOBITHS 1 UX BEPOSTHOCTH.

10. [loBropenne wu cucremaruzanus ydeOHoro | @yHkuuu. TpUroHOMETpHUECKUE YPaBHEHUS M METOBI pelIeHus. TpUroHOMeTpHYecKue

MaTepuana  Kypca amrebpsr  u  mawan | popmyinsl. IlpomssonHas u ee npuMeneHne. KomOuHATOpHEIC 3a1a4H.
MaTtemaTtuueckoro aHanusa 10 kmacca (114)

11. Hexotopsie cBenenus u3 mianuMeTpuu (124) | Yriel 1 OTpe3kH, CBsI3aHHBIE C OKPYKHOCTBIO. PelieHne TpeyroibHUKOB. TeopeMsl
Menenas u UeBsl.

12. Beenenue B crepeomerputo (3u) Hctopuss BO3HMKHOBEHMs W pa3BUTHA TeoMeTpuu. OCHOBHBIE TOHATUS M aKCHOMBI
cTepeoMeTpuu (Touka, MpsMasi, IUIOCKOCTh, HMPOCTpaHCTBO). [IpocTpaHCTBEHHbIE (QUIYpHI
(xy0, mapasnienenunea, Tpu3Ma, MUpaMuia, MIIAHIP, KOHYC, 1Iap).
MonenrpoBaHe MHOTOTPaHHUKOB.

13. [TapannenbHOCTD NPSAMBIX U IUIOCKOCTEH (164) | B3aumHOe pacnofiokeHHe TPSAMBIX B NPOCTpaHCTBe. [lapajuiedbHOCTh NOPSMBIX B

npoctpaHcTBe. CkpemuBaronuecs npsamsle. [IpusHak ckpenmpBaromumxcs npsamMeix. Bzanmuoe
pacmoyioKeHue MPSIMOM W TUIOCKOCTH. [lapamnenbHocTh TpsiMOoi M TuIOCKOCTH. [lpm3Hak
MapauieIbHOCTA MPSIMOM M IJIOCKOCTH. B3aMMHOE pacnoyioKeHHE ABYX IIIOCKOCTEM.

[TapannensHOCTh ABYX IWIOCKOCTe. [Ipu3Hak mapamienbHOCTH JBYX  IIOCKOCTEM.

HapaJIJ'ICJIBHHﬁ MEepeHOC. HapannenLHoe INPOCKTUPOBAHUC U €TO CBOICTBa. HapaJ'IJ'ICJ'ILHBIe

OpOeKIMH  IUIOCKUX  ¢uryp. M3o0paxenue mnpocTpaHCTBeHHBIX ¢uryp. CedeHus

MHOT'OT'paHHUKOB




14. [lepneHIUKYISpPHOCTh HPSIMBIX U IUIOCKOCTEH | Yrom — MeXAy  OpsAMbIMH B IpocTpaHcTBe.  [lepneHAMKYIsSpHOCTD  NPSMBIX.
(17q) IlepneHquKyISIpHOCTE HPSAMOM M IUIOCKOCTH. IIpu3HaK NepHneHAUKYJISAPHOCTH IPSIMOM H
mwiockoctd. OpToroHanbHOE IpoekTHpoBaHMe. Ilnomane OpTOroHaJbHON MPOEKIUU
MHOroyrojbHuka. Ilepnenaukynsp u HakioHHas. TeopeMa 0 Tpex NEepHeHIuKyJsIpax. YToi
MEXy NpSIMOM M IUIOCKOCThIO. PaccTosiHMEe MEXIy TOUKaMH, NPSAMBIMH U IUIOCKOCTSIMM.
JByrpannbiii yroi. [lepnenaukynspHocTh miockocTe. [Ipu3Hak neprneHauKyIsipHOCTH JBYX
wiockocteil. LlenTpanpHoe mpoekTupoBanue. M3o00paxeHne MPOCTPAHCTBEHHBIX (GUTYD B
LEHTPaIbHOU MPOEKLIUH.
15. Muororpanauku (154) MHororpasssle yIiibl U UX CBOMCTBA. BBINTyKJIble M HEBBIYKJIbIE MHOTOTpaHHUKH. Teopema
Oitnepa. [IpaBuiibHBIE MHOTOTPAHHUKH (TETpadip, KyO, OKTa’aAp, UKOCAdIP, TOACKAIP).
*[lonynpaBuiabHbIE U 3BE314aThle MHOTOIPAaHHUKU.
16. [loBTOpeHne u cucremarusanusi Matepuana | PemieHue 3amau Ha BBIYHCICHUE U JO0KA3aTeNbCTBO C HCIOIb30BAHUEM H3YyUYEHHBIX (HOPMYIL
Kypca reometpun 10 xiacca (74) H3obpaxenne mpocTpaHCTBeHHbIX (¢uryp. IlocTpoeHune cedeHWid MHOTOTPaHHUKOB.
[TpaBuiibHBIE MHOTOTpaHHUKH. Pa3BEPTKM MHOTOrpaHHUKOB, IWIMH]IpAa U KOHYCA.
11 KJIACC (204 yaca)
Ne | HammeHoBaHMe pa3aesioB U TeM Conepxanue y4eOHOro Marepuasia
n/m
1. Broanoe nmoBTopenue (44) OyHKIWY. Tpuronomerpuyeckue YPaBHEHUS u METObI peUICHUA.
Tpuronomerpuueckue ¢popmynsl. [IpousBoanas u ee npumeHenne. KomGuHaropHsie
3aJ1a4H.
2. Muorounensr (1049) MHorowieHsl OT OHON U HECKOJIbKUX nepeMeHHbIX. TeopeMa be3zy. Cxema ['opHepa.
CHUMMeTpHYECKHE U OJTHOPOIHBIE MHOTOWIEHBI. Y PABHEHHUS BBICIIUX CTEIIEHEH.
3. Crenenu u kopHu. CTeneHHbIE PYHKIIMH

(244)

[ToHsATHE KOPHS N-OM CTENEHM U3 JEHCTBUTENLHOrO uncna. OyHkuun Y= y=1/x , MX CBOMCTBA U
rpaduxu. CpoiicTBa KOpHS n-oi creneHu. [IpeoOpazoBaHue BBIpaKEHUH, COAEPIKALIUX
panukanbsl. O000IIeHNEe TOHATHS O TIOKa3arene creneHu. CreneHHble QYHKIUM, UX CBOMCTBA
u rpaduxu. uddepenunpoBanne u MHTErPUPOBAHHUE.

N3Bneuenne KOpHS n-il CTENEHH.




Tloka3zarennHas u
¢bynkuun (319)

norapudmMuyeckas

[TokazarenbHas QyHKIUsA, €€ cBoiicTBa U rpaduk. [lokasarenbHble ypaBHEHUSI U HEPABEHCTBA.
[Tonsitue mnorapudpma. Jlorapmpmuueckas ¢dynkmus, e€ cBoiictBa u rpaduk. CBoiicTBa
norapudmoB. Jlorapugmuueckie ypaBHEHUS U HEPaBEHCTBA.

JuddepenumrpoBanue nokasareabHON U TorapuMUIEcKoi GyHKIUH.

IlepBooOpasHas u unterpai (9u4)

[TepBooOpaznas. Heomnpenenenusiid wuHTerpasn. OnpeneNneHHbI WHTETpai, ero
BBIUUCIICHHE W CBOWcTBA. Bbrumcienue miuomaneit miockux ¢uryp. [IpumepsinpuMeHeHHs
MHTErpaia B QU3MKe.

DneMeHThl KOMOMHATOPUKHU, CTAaTUCTUKU H
TeOpHuH BeposTHOCTEH (94)

BepostHocTs M reoMerpus. HesaBucuMble IOBTOPEHMS HCHBITAHUHM C JBYyMS
ucxonamu. Cratucrudyeckue Merojabl oOpaboTku umHpopmauuu. ['ayccoBa kpupas.
3aKoH OO0JIBLIMX YUCEII.

ypaBHeHI/IH u HCPABCHCTBA. CucreMsl

ypaBHEHUI U HEpaBeHCTB (334)

PaBHOCHIIBHOCTE ypaBHEHHI. OOIIME METO/IBI PEIICHUSI YPABHEHUM. Y paBHEHUE C MOAYJISIMHU.
Hppaunonaneuble ypaBHeHUs. JloKa3aTenbCTBO HeEpaBEHCTB. PellleHHe palnuOHaIbHBIX
HEpPABEHCTB C OJHOM nepeMeHHou. HepaBeHcTBa ¢ Mmoayisamu. MppanroHanbHble HEPABEHCTBA.
VYpaBHEHUs U HEPABEHCTBA C JBYMsI IE€PEMEHHBIMH.

JuodantoBsl ypaBHeHUst. CHCTEMbI YpaBHEHHUM. Y paBHEHHS U HEPABEHCTBA C ITapaMeTpaMHu.

[loBTOpEHME U cucTEMaTH3aLUs y4eOHOTO
Matepuaiga Kypca anreOpsl U Hayal
MaTemaThueckoro aHanmsa 11 kmacca (16u)

Mmuorounensl. Crenenn U kopHH. CTeneHHasi, mokas3aTreiabHas W JiorapupMudeckas
¢yuknun. IlepBooOpazHas W uHTerpai. YpaBHEHUs, HEPAaBEHCTBA, CUCTEMbI
YPaBHEHUU U HEPABEHCTB.

BexTops! B mpocTpancTBe (64)

IIpssMoyrosnbHas cucTeMa KOOPJAMHAT B IIPOCTPAHCTBE. BEKTOpPHI B MPOCTpPaHCTBE.
PaBeHcTBO BekTOpOB. Ci10’K€HME BEKTOPOB M YMHOKEHHE BEKTOPA HA YMCIO. YTOJIMEXKAY
BeKkTOpaMu. KoJuimHeapHble M KOMIUIAaHAPHBIE BEKTOPBL.

10.

MeTton koopAaMHAT B ipocTpaHcTBe (154)

Koopaunats! cepennnbl orpe3ka. Dopmyna paccTOSHUS MEXAY IBYMsS TOUYKaMH. YpaBHEHHE
chepel. Koopnumuatel BekTopa. JlnmHa Bekropa. CKalsipHOE IPOU3BEJCHHE BEKTOPOB.
VYpaBHEHHE IIJIOCKOCTH B IPOCTPAHCTBE. Y paBHEHHE

IIPSIMOM B TIPOCTPAHCTBE.

11.

Hununanp, konyc, map (164)

Cdepa m map. BzaumHoe pacnonoxkeHue cdepbl U IUIockocTd. KacaTenpHas IUIOCKOCTb.
MHororpaHHuKH, BOUcaHHbIE B cepy. MHOrorpaHHUKH, ONKUCAaHHBIE 0KOJIO cdepsl. [ununmp,
koHyc. [loBopor. ®urypsl BpamieHus. Bnucannele u omnMcaHHble HWIMHAPHL. CedeHusd
HUJIUHAPA TUIOCKOCTBIO. OJunc. BrnucaHHble W onncaHHble KOHYChl. KOHWYECKHe CedeHHs.
CuMMeTpusi NpPOCTPAHCTBEHHBIX (uryp (LeHTpaibHas, oOceBas, 3epKaibHasi). JIBrkeHHe
IIPOCTPAHCTBA, BUJIbI JIBHKECHHM.

ONEeMEHTBl CHMMETPUM MHOTOTPAaHHMKOB M KPYIVIBIX  TEll
OKPY’KaIOILIEM MUPE

[Ipumepsl cuMMeTpuu B

12.

O6bemsr (174)

O06wéMm u ero cpoiictBa. [Ipunmun Kasansepu. @opmyinbl 00bEMa mapauienenumneaa, Tpu3Msl,
nupamMuel. Dopmynsl 00bEMa UIKMHIPA, KOHYCA, mapa U ero yacteil. OTHoIeHne 00bEMOB
nogo0HBIX Tel. [lmomane MOBEpXHOCTH MHOTOTPAHHHUKA.

®opmyIIbl IUIONIAM TOBEPXHOCTHU IIMJIMHAPA, KOHYCA, l1apa U €ro YacTeH.




13.

[loBTOpEeHNe UM cucremaruszanus y4eOHOTO
Marepuanga  Kypca reomerpun 11 xnacca
(144)

Pemenve 3amay Ha BBIYMCICHHWE W JOKA3aTEIbCTBO C MCIOJIB30BAaHUEM H3y4YEHHBIX(OPMYI U
CBOWCTB.




