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INOACHUTEJ/IBHASA 3AIINCKA

Pabouast mporpamMmMa 6a30BOro ypoBHsSI yueOHOro TipeiMeTra «MaTeMaTHKa»
10-11 kmacc, KOTOpBIM BK/IIOUaeT B cebs u3yueHue JBYX MoAyner «Ajrebpa u
Hayajla MaTeMaTUueCKOro aHaiu3a» U «l'eoMeTpusi», OpUEHTUpOBaHa Ha
yuamuxcs 10-11 knaccoB, coCTaB/eHa Ha OCHOBE aBTOPCKOU MPOrpamMMbl
C.M.HuKo/IbCKUH, M.K.IloTarnos, H.H.PelieTHUKOB, A.B.Il1eBkuH
oIy 0JTMKOBaHHOU B cOOpHHMKe «IIporpamMmbl 0011je00pa30BaTe/IbHBIX YUPEXKIeHUH.
Anrebpa 1 Hauasla MateMaTnueckoro aHanm3a. 10-11 k/acc» aBTOP-COCTaBUTE b
T.A.bypmuctpoBa. — M.: IlpocBeienve, 2018 r. u aBTOPCKOM TIPOrpaMMBbI
JI.C.ArtanacsiH, B.®.Byty308B, C.b.KagomiieB u fp. ory0/MKOBaHHOW B COOpHUKe
«[TporpamMmbl 06111e06pa3zoBaTe/ibHbIX yupexjeHuit. ['eomerpusi. 10-11 kjacc
aBTOp-cocraButesib T.A.bypmucrtposa. — M.: IIpocseiuenue, 2016 r.

Wcnonb3yroTcesi yueOHUKY:

Anrebpa u Hauasla MaTeMaTHUeCKOro aHanu3a. 10-11 kmacc, yueOHUK 1St
yyaiquxcsi  oOmjeoOpa3oBaTenbHbIX — yupexxaeHuid  (0a30BbIMi  ypOBEHb)
C.M.Hukonsckui, M.K.IToranos, H.H.PemeTtHnukos, A.B.IlleBkunH - M.: IIpocse-
ujexue, 2016r.;

I'eometpust 10-11 kmacc yueOHUMK /I ydamuxcst 0011jeo0pa3oBaTe/ibHbIX
yupexxgenn  JI.C.ArtanacsiH, B.®D.byty3oB, C.b.Kagomues u gp. - M.:
[Ipocsenienue, 2016r.

Pabouass mporpamMMma 1o anrebpe W HauajaM MaTeMaTUUeCKOTO aHaau3a
paccuuTaHa Ha 85 yacoB B 10—m kymacce u 85 vacoB B 11 kyacce, Bcero 170 yacos;
110 reoMeTpud - Ha 51 vac B 10—m kytacce u 51 yacos B 11 knacce, Bcero 102 yaca.

B yuebHom rimane MOY «3akyTtuaHckasi COIll» Ha m3yueHWe MaTeMaTHUKU
Ha 0a30BOM ypoBHe B 10- M Klacce oTBogUTCS 4 Uaca B HeJiemro, Bcero 136 yacos,
B 11-m Kacce 4 yaca B Hefjeqt0, Bcero 136 yueOHBIX YacoB B IO/,

1. Ilnanupyembie pe3yabTaThl 0CBOEHHUsI yUeOHOTr0 MpeaMeTa
«MaremaTtuka» (0a30BbIM YPOBEHbD)

JIMYHOCTHBIE:
1) cdhopMUpPOBAaHHOCTH MUPOBO33p€EHHs], COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW; KDUTUYHOCTb MBILILJIEHUS], yMEHHUE Pacrio3HaBaTh
JIOTUUeCKU HEKOPPEeKTHbIe BbICKA3bIBAHUSI, OTJIMUYATh TUMOTE3y OT (PAKTa;
2) TOTOBHOCTb ¥ CITOCOOHOCTB BECTH JIUAJIOT C APYTHUMHU JIFOIbMH, IOCTUTaTh B HEM
B3aMMOTIOHMMAaHUSs, HAXOJUTh O0IIKe 11eJTU U COTPYAHAYATD JJI UX JOCTYKEHUSI;
3) HaBBIKM COTPY/IHUUECTBAa CO CBEPCTHHUKaMH, JeTbMU MJIa/IllIero
BO3pacTa, B3pOC/IbIMU B 00pa30oBaTe/IbHOM, OOITIeCTBEHHO IT0JIe3HOM,
yueOHO-HMCCIe[oBaTeMbCKOM, MPOEKTHOMN 1 IPYTUX BU/IAX [eATe/TbHOCTH;
4) TOTOBHOCTb ¥ CITOCOOHOCTb K 00pa30BaHKIO, B TOM UHC/Ie
camo00pa30BaHuI0, Ha TIPOTSKEHUU BCeM »KU3HU; CO3HaTeIbHOe OTHOIIIeHHe K
HeTpepbIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCTIEITHOM MpodecCHOHaTbHON U
00II[eCTBEHHOM eSITe/IbHOCTH;
5) acTeTHYeCcKOoe OTHOIIIEHWEe K MUPY, BK/TIOUasi 3CTeTHUKY ObITa, HAyYHOTO
Y TEXHUUYECKOT0 TBOPYECTBA;



6) oco3HaHHBIN BEIOOp OyayIIiel mpodeccruy ¥ BO3MOXXHOCTEM peanr3aljin
COOCTBEHHBIX ’KM3HEHHBIX TIJIAaHOB; OTHOIIIeHHE K TTpodeCcCroHaTbHOM
JeATeJIbHOCTA KaK BO3MOKHOCTH y4aCTHS B PeLLeHUH JINYHBIX,
00111eCTBEHHBIX, TOCYAAPCTBEHHBIX, 001[eHALIMOHATBHBIX TTPO0JIEM.
MetanpesmeTHbie:

1) ymeHre caMOCTOSTe/ILHO ONpeie/siTh Lie/IU JeATe/IbHOCTU U COCTaBJISATh I/1aHbl
JesiTelIbHOCTH; CAMOCTOSITE/IBHO OCYILeCTBJIATh, KOHTPOJIMPOBATh U
KOPPEKTUPOBATH [1eATe/IbHOCTh; UCI0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI /IS
[ OCTH)KeHHs TO0CTaBJIeHHbBIX LieJiel U pean3aluu IJIaHOB JeiTe/IbHOCTH;
BbIOMpATh yCTIelIHbIe CTPAaTeruy B Pa3/InUHbIX CUTYyaLUsIX;

2) yMeHUe TIPOAYKTHUBHO 00IIIaThCs ¥ B3aUMOZeMCTBOBATh B TIPOLiecce
COBMECTHOU [1eATe/IbHOCTH, YUYUTHIBATh MO3ULUN JPYTUX YYaCTHUKOB
JesiTeNlbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(IUKTHI;

3) B/lafieHrie HaBbIKaMU MM03HaBaTe/IbHOM, yueOHO-MCC/IeoBaTeTbCKOU 1
MIPOEKTHOM [1esiTe/IbHOCTH, HaBbIKaMH pa3peliieHus mpobjiem; criocoOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOZIOB pelleHHs NPAKTUYeCKUX
3a/1a4, IPUMEHEHUI0 Pa3/IMUHbIX METO/0OB TTIO3HAHUS;

4) TOTOBHOCTb ¥ CIOCOOHOCTH K CaMOCTOsATeTbHON WH(GOpPMaLOHHO-
TO3HaBaTe/IbHOM JIeTeJIbHOCTH, BK/TFOUasi yMeHrue OpUeHTUPOBAThCS B
Pa3/IMYHBbIX UCTOUHUKAX MH(OPMALKU, KpUTUUYECKU OLIeHUBAaTh U
VMHTEpIIpeTUpOBaTh UH(OPMALMIO, N0/IyYaeMyt0 U3 Pa3IUUHbIX UCTOYHUKOB;
5) yMeHUe UCMO/b30BaTh Cpe/icTBa MH(POPMAL[MOHHBIX U KOMMYHUKAI[MOHHBIX
TexHosiorun (ganee — WKT) B pellieHMM KOTHUTHMBHBIX, KOMMYHUKATUBHBIX U
OpraHu3allMOHHbIX 3a7lau ¢ co0mo/eHueM TpeOGOBaHUM SPrOHOMHUKU, TeXHUKU
0e30mMacHOCTH, TUTHEHBI, pecypcocbepekeHus, TIPAaBOBBIX U ITHUECKUX HOPM,
HOpM HMH(OPMAaIMOHHOI 0e30MacHOCTH;

6) By1aZieHue SI3bIKOBBIMY CPe/ICTBAMU — YMEHHUeE SICHO, JIOTUYHO Y TOUHO
M3JlaraTh CBOKO TOUKY 3peHUs], MCII0/Ib30BaTh aZleKBaTHbIE S13bIKOBbIE CPE/ICTBa;
7) Bna/ieHWe HaBbIKaMK MO3HaBaTe/IbHOU pedIeKCUH KaK 0CO3HaHUS
COBepIIAaeMbIX JelCTBUM U MBICJIUTE/IbHBIX MPOLIECCOB, UX Pe3YJ/IbTaTOB U
OCHOBaHWM, I'PaHUL] CBOEr0 3HAHUS U He3HaHWs, HOBBIX [T03HaBaTe/IbHbIX 3a7a4
Y CPe/ICTB UX AOCTWKEHUSI.

IIpepMeTHbIe:
1) copmMrpoBaHHOCTH MpeACTaBAeHUN O MaTeMaTHKe Kak yaCTh MUPOBOM
KYJIbTYPbI U O MeCTe MaTeMaTHUKH B COBPEMEHHOU L[IUBU/I3al[1H, O
criocobax ornvcaHus HA MaTeMaTHUYeCKOM SI3bIKe SIBJIEHWM peaslbHOTO MUPA;
2) chopMUPOBAHHOCTh TIPe/ICTaB/IeHHI 0 MaTeMaTUYeCKUX MOHATUSX KaK O
B)KHEUIIINX MaTeMaTUUeCKUX MO/IeJIsIX, TI03BOJISIOI[UX OMUCKIBATh U
Y3y4yaThb pa3Hble MPOLeCChl U SIB/IeHUS]; [IOHUMaHUe BO3MOXKHOCTU
aKCMOMaTU4eCKOro MOCTPOeHUs MaTeMaTUUeCKUX TeOpHH;

3) B/lajieHue MeTo/jlaMH [i0Ka3aTebCTB U a/ifOPUTMOB DeLLeHNs; yMeHUe X

MIPUMEHSITh, NPOBOJUTH [l0OKa3aTe/bHbIe PacCy>X/IeHHUs B X0/le pellleHrs 3a/1ay;



4) B/laJieHre CTaHAAPTHBIMU MIPUEMaMU pellleHusl PaljuOHa/IbHbIX U
VppalOHaIbHbBIX, TTOKa3aTe/bHbIX, CTeTIeHHBIX, TPUTOHOMEeTPUUeCKUX
ypaBHEHUI U HepaBeHCTB, UX CHCTeM; UCIT0/Th30BaHKe T'OTOBLIX KOMIbIOTEPHBIX
Mporpamm, B TOM YMCJIe [i/Isl TOUCKa MyTU pelleHus1 U WITFOCTPaL[uy PelleHus
ypaBHEHHUU U HEPaBEHCTB;

5) chopMUPOBAHHOCTh TIPe/ICTaB/IeHH 00 OCHOBHBIX TIOHATHUSX, UJIeAX U
MeTOo/laX MaTeMaTUYeCKOro aHaIn3a;

6) chopMHPOBAHHOCTH TPe/CTaBAeHU O TIpoLieccax M sIBJIEHUSIX, UMEROIIHUX
BEepPOSITHOCTHBIN XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peaslbHOM
MUpe, 00 OCHOBHBIX MOHSATHSX 3/IeMeHTapHOM TeOpUH BepPOSITHOCTel;
c(hOpMUPOBAHHOCTb YMEHUN HAaXOAUTh U OLIeHWBATh BEPOSITHOCTH HACTYIL/IEHUS
COOBITHY B TIPOCTEMIIINX MPAKTUUECKUX CUTYaLUSX ¥ OCHOBHbIE
XapaKTePUCTUKU CyUyaiiHbIX BEeJIMUMH;

7) BnajieHre HaBbIKaMU MCI0JIb30BaHUS TOTOBBIX KOMITbIOTEPHBIX MPOrpaMM
TIPU peliieHr  3a/au.

B pe3ysibTaTe u3yueHUs MaTeMaTHKU Ha 6a30BOM ypOBHe
BBIIYCKHUK [TOJDKEH 3HATh/TIOHUMATh:
* 3HaueHUe MaTeMaTUUeCKOW HayKH JI/isl pellleHus 3a/lau, BOSHUKAIOIUX B
TeOPHUU U MPaKTHKe; IIUPOTY U B TO Ke BpeMsi OrPaHUUeHHOCTb TIPUMeHeHHsI
MaTeMaTH4YeCKUX MeTO/IOB K aHa/IM3y Y MCC/e/IoBaHUIO TIPOI[eCCOB U SIBJIEHUH B
TIPUPO/Iie U 00IIIeCTBe;
* 3HaueHue MPaKTUKU U BOMIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTUKe [I/is
cdopMHpOBaHus 1 pa3BUTHUS MaTeMaTHUeCKOW HayKH; UCTOPUIO Pa3BUTHUS
TIOHSTUS YMC/Ia, CO3/IaHUsI MaTeMaTUUeCKOT0 aHau3a, BOSHUKHOBEHUS U
Pa3BUTHS T€OMETPHH;
* YHUBEPCA/IbHBINA XapaKTep 3aKOHOB JIOTHKWA MaTeMaTUUeCKUX PacCy>KIeHUH,
WX MPUMEHUMOCTD BO BCeX 00/1acTsIX uesioBeueckoi /1esaTebHOCTH;
* BepOSITHOCTHBIN XapaKTep pa3/TMUHbIX TTPOL[eCCOB OKPY’KaloI[ero MHUPa;
Asnredpa ymeTb:
* BBITIOJTHATE apri(MeTHUYeCcKre 1eHCTBUs, coueTasi yCTHbIe U MMCbMeHHbIe
TIpUEMBI, IPUMeHeHe BBIUUC/TUTE/IbHBIX YCTPOUCTB; HaX0JUTh 3HAUeHHsT KOPHS
HaTypabHOM CTereHU, CTeleH! C PaljuoOHa/IbHBIM TT0Ka3aTtesieM, jorapudma,
WCTI0/Th3Y$ TIPU HeoOX0AUMOCTH 19 BBIUHMC/IUTETbHBIE YCTPOMCTBA;
T0JTb30BaThCs OLIEHKOW M MPUKU/IKOMN TPY TIPAaKTUUeCKUX pacyeTax;
* IPOBO/IUTH T10 U3BeCTHBIM (hOpMYyJiaM U TIpaBUiaM npeobpa3oBaHus
OYKBEeHHBIX BbIpa)KeHHH, BK/TFOUAIOIIHX CTeTIeHH, paZiiKaslbl, TOTapU(PMbI U
TPUTOHOMeTpUuecKre (HyHKIUY;
* BBIYUC/ISITh 3HAUEHUsT YMC/IOBBIX M OYKBEHHBIX BhIPaKEHUM, OCYIIECTBIISS
HeoOXOIMMbIe TI0/[CTaHOBKH U Ipeo0pa30BaHust; UCII0/Ib30BaTh
NproOpeTeHHbIe 3HAHUS U YMEHUS B TIPAKTHUECKOH /1eATeTbHOCTH U
TIOBCe/THeBHOM »KWU3HU [jisl: TIPAKTUUYeCKUX PAcueToB 10 ¢popMyJ/iaM, BKIHOYast
dbopmyIibl, coieprKalljie CTerleHH, paiuKabl, TorapudMbl U
TPUTrOHOMeTpUUecKre (HyHKI[UH, UCITO/Ib3Ys TP HeOOXOAUMOCTH CITPAaBOYHbBIE
MaTepHrasbl ¥ IPOCTEUIITHEe BBIYUC/IUTETbHBIE YCTPOHCTBA;



DYHKIMU ¥ TPAaUKH YMeThb:

* Oripeie/isiTh 3HaueHue (PYHKIMU M0 3HAaUeHUI0 apryMeHTa Npy

pa3/MuHbIX criocobax 3afanus QyHKLWY;

* CTPOUTH TpPaUKU U3yUeHHBIX QYyHKIIUM;

* OMKCBIBATh MO0 rpaMKy M B IMIPOCTEUIINX CTydasx 1o GopMysie MOBeJjeHre 1
CBOMCTBA QYHKILIMH, HAXOJUTD 110 rpadrKy (YHKIMK HanOObIIMe U
HavMeHbllIe 3HaueHus;

* pellaTh ypaBHeHwUs], IPOCTEUIIINE CUCTEMbl YPABHEHUU, UCTI0JIb3Yysl CBOMCTBA
(bYHKIMM 1 UX rpadUKOB; MCITOMb30BaTh MPHUOOPeTeHHbIe 3HAHUS Y YMEHUS B
MPaKTUYECKOM esTe/IbHOCTH Y TTIOBCEHEBHOU YKU3HU [IJIs1: OMTUCAHUS C
MOMOIIbI0 (PYHKIIUM pa3IUUHbIX 3aBUCUMOCTEM, Mpe/ICTaBIeHus UX Tpa(uuecKu,
HHTepIIpeTaliu rpaUuKoB;

Hauasia MaTeMaTHueCcKoro aHajain3a yMeThb:

* BBIUUC/ISITH TIPOM3BO/IHBIE U TTePBO0Opa3Hbie 3/1leMeHTapHbIX

(G yHKIMH, UCTIO/B3YS CIIPaBOUHbIe MaTepUallbl;

* UCC/Ie/IoBaTh B MPOCTEHIINX C/lyvasix (DYHKI[MM Ha MOHOTOHHOCTh, HAXO/IUTh
Haubosbllive ¥ HauMeHbIIMe 3HaueHus1 QyHKIUH, CTPOUTD TpadyKu
MHOT'OUY/IEHOB U MPOCTEHUIINX PAl[MOHAIBHBIX (PYHKLIUU C UCTI0/Ib30BAHUEM
anrapara MaTeMaThueCcKoro aHasusa;

* BBIUUC/IATH B TIPOCTEMIINX C/IyYasix MJIOLaid C UCIO0/Ib30BaHUEM
nepBooOpa3Hoii; 20 KCI0/Ib30BaTh MPUOOPeTeHHbIe 3HAHUS U YMEHUSI B
MPaKTUYECKOM AesiTe/IbHOCTH Y TTOBCEAHEBHOM >KU3HU [IJIS: PeIleHUsT
MIPUK/IaJHbBIX 3a7la4, B TOM YUC/Ie COLIMA/IbHO-9KOHOMUUECKUX U (PU3NUeCcKrx, Ha
HaubOo/bIlIe ¥ HaMMeHbIIMe 3HaueHHs], Ha Hax0yKieHre CKOPOCTH U YCKOPEeHHUS;
YpaBHeHus U HepaBeHCTBA YMETh:

* peliaTh palMOHabHbIe, TTI0Ka3aTe/bHbIe U JIorapu(Muueckre ypaBHeHUS U
HepaBeHCTBa, MPOCTeMIINe UPPALMOHAIbHbIE U TPUTOHOMETPUYECKUE YPaBHEHUS,
WX CUCTEMBI;

* COCTaBJIATb YpaBHEHHsI U HepaBeHCTBA I0 YCJIOBUIO 3a/lauy;

* HCI10J1b30BaTh Jjisi IPUOIVPKEHHOTO pellieHUs] ypaBHeHU 1

HepaBeHCTB rpauuecKuii MeToz;

* u300pakaTh Ha KOOPAMHATHOM TJIOCKOCTU MHOYKeCTBa pellieHUi

MPOCTEeMIIMX YPaBHEHUM 1 UX CUCTeM; UCTIOIb30BaTh MPHUOOpeTeHHbIe 3HAHUS

1 YMeHUsI B TIPAKTUUECKOM /lesITe/IbHOCTH U TIOBCeIHEBHOM YKU3HU [I/Is
MOCTPOEHUS U UCC/Ie/IOBaHMs MPOCTEUILINX MaTeMaTUUeCKUX Mo/lesnel;
O/1eMeHTbI KOMOMHATOPUKH, CTATHCTUKH U TeOPHH BEPOATHOCTEH YMeTh:

* peliaTh MpOCTeliie KOMOMHATOPHBIe 3a/laul MeTOZIOM Tiepe0opa, a Takke

C UCTIO/Ib30BaHUEM H3BECTHBIX (DOPMYJI;

* BBIUUC/ISITh B IPOCTEUILINX CTyUasix BePOSITHOCTH COOBITHI Ha OCHOBe To/icueTa
yKC/ia UCXO/IOB;

* 1ICIT0/1b30BaTh IIPUOOpeTeHHbIe 3HAaHUS U YMEHUS B TIPAKTHUECKOH
JesiTeNTIbHOCTU Y TIOBCEHEBHOM >KU3HU [IJISL:

* aHa/IM3a peanbHbIX YMC/IOBBIX JJaHHBIX, TTPe/ICTaB/IeHHbIX B BUJIe IUarpaMm,
rpaukoB;

* aHa/M3a MH(GOPMALMKM CTaTUCTUUECKOrO XapaKTepa;



I'eomeTpus yMeTh:

* pacrio3HaBaTh Ha YepTeXKaxX U MOJeJIsIX MPOCTPaHCTBeHHbIe (hOPMBI;
COOTHOCHUTh TpPeXMepHble 00BeKThI C UX OTMHCAaHUSIMU, U300payKeHUSIMU;

* OTNKCBHIBATh B3aUMHOE PacrioyioKeHue MPSIMbIX U TJIOCKOCTel B

TIPOCTPaHCTBE, apryMeHTHUPOBATh CBOU CY)XAeHHsI 00 3TOM pacIio/IOKeHUH;

* aHA/IM3UPOBATh B TIPOCTEUIIINX C/TyUasix B3aUMHOE PacrioioykeHre 00beKTOB

B TIDOCTPAHCTBE;

* n300pakaTh OCHOBHbIe MHOTOTPAHHUKU U KPYTJIble TeJla; BLITIOTHITh UePTeXKU
T0 yCJIOBUSIM 3a/jay;

* CTPOUTBH TIPOCTeHIIINe ceueHUst Ky0a, Mpr3MbI, MMPaMU/IbI;

* peliaTh MJIAHUMETPUYECKHe U TIPOCTEHIe CTepeoMeTpruecKue 3a/aud Ha
HaXOJKZIeHHe reOMeTPUUeCKUX BeJTMUWH (IJTUH, YTJIOB, TI/IOIIaZield, 00beMOoB);

* HCI0JIb30BaTh TIPU pellleHnH CTepeoMeTPUUeCcKrX 3a/jau

TJlaHUMeTpUuueckue GhakThbl U METO/IbI;

* POBO/IUTH JlOKa3aTe/ibHble PACCYKEHUs B XO/le pellleHus 3a/iau;
WCTI0/Tb30BaTh PHOOpeTeHHbIe 3HAHUS ¥ YMEHUS B TIPAKTUUECKOM J1esITeTbHOCTH
Y TIOBCeTHEBHOM »KWU3HU JIJIS:

* Kcc/iefioBaHus1 (MO/IeTMPOBaHYSI) HEC/IOXKHBIX IMPAaKTUUeCKUX CUTYal[ui

Ha OCHOBe U3yueHHbIX (POPMYJ U CBOUCTB (pUTyp;

* BBIUMC/IEHUS] 00HEMOB U TUIOITIA/[eli TTOBepXHOCTeM MPOCTPAaHCTBEHHBIX TesT MPU
pellleHrH MPaKTUUeCKUX 3a/1au, UCI0/Ib3Ys ITPU He0OX0[UMOCTH CTTPABOYHUKH U
BBIUUC/IUTE/TbHbIE YCTPOMCTBA.

Yu4enuk 10 k/1acca HayuuTCA:
DeMeHMbl MeopuU MHOHCeCME U MamemMamuyeckol 102UKuU

cBOOO/IHO OTIEPUPOBATH MOHSATHSIMHU: MHOKECTBO, ITyCTOe, KOHEUHOEe 1
OecKoHeUHOe MHO’KeCTBa, 3/IeMeHT MHOXXeCTBa, TTI0/IMHO>KEeCTBO, IepeceueHue,
o0beiuHeHHe U Pa3HOCTb MHOKECTB;

— TMPUMEHSITh UHMC/IOBbIe MHOKeCTBA Ha KOOPIMHATHOU MPSIMOM: OTPE30K,
HMHTEepBaJl, MOJTYUHTEPBa/, MPOMEXXYTOK C BBIKOJIOTOM TOUYKOM, rpadpuuyeckoe
rpe/iCTaB/ieHle MHOXXECTB Ha KOOPAWHATHOM TJIOCKOCTH;

TPOBEPSITb MPUHAJJ/IEKHOCTD 3/IEMEHTa MHOXKECTBY;

HaXOJW'Fh IepeceueHre U 00beJuHeHe MHOXKECTB, B TOM UHCJIe
rpe/iCTaB/IeHHbIX TPa()uuecKu Ha YUCIOBOU MPSIMOU U Ha KOOP/IMHATHOU
TJIOCKOCTH;

3a/laBaTb MHOJKeCTBA Mepeyruc/ieHueM U XapaKTepUCTUUeCKMM CBOMCTBOM;
OMepUpeBaTh MOHATUSAMU: YTBEPXKAEeHNe, OTPULIAHNE YTBeP KIEeHUS,
WCTWHHBIE U JIOXKHbIE YTBEP)KAEeHUs], TPUUNHA, CJIeICTBUE, YACTHBIN CIydyau
o0I111eT0 yTBEP>)K/IeHsI, KOHTPIIPUMED;

TIPOBOJIUTD Jl0Ka3aTeJIbHbIe pacCy KAeHUs [Jiisi 000CHOBaHUSI UCTUHHOCTU
YTBEP)XEeHWH;

Yucna u eblpasiceHus

cBODOO/IHO OTIePUPOBATh MOHSATUSIMU: HAaTypa/ibHOe YMC/I0, MHOXKECTBO
HaTypaJIbHBIX UKMCe, LieJI0e UKMC/I0, MHOXKECTBO LieJIbIX UMCel,



0ObIKHOBeHHasl Ipo0b, AecITHUHAs Apo0b, CMeIlIaHHOe YKCJI0, pal[iOHA/IbHOe UHCIIO,
MHO>KECTBO pal[MOHA/IbHBIX UKCe/I, UppPaI[HOHA/ILHOEe UKMC/I0, KOPEeHb CTeIIeHH N,
JIeHCTBUTE/IbHOE UHCI/I0, MHOXXECTBO JIeMCTBUTE/IbHBIX UHCEJI, TeOMeTpUUYeCKast
VHTEpIIpeTalyst HaTypabHbIX, 1[e/bIX, PALIMOHATbHBIX, JeMCTBUTETbHBIX UHCET;

JI0Ka3bIBaTh U MCITI0/Ib30BaTh TIPU3HAKH IeJTUMOCTH, CYMMBI U TTPOU3Be/IeHHS TTPH
BBITIOJTHEHUH BBIUMC/IEHWH U PeIlleHrH 3a/iau;

—  BBITIOJTHATE OKPYT/IeHWe parjioHabHBIX U UPPaI[MOHAIBHBIX YHCe C
3a/lJaHHOW TOUHOCTBIO;

CpaBHMBATH JIeHCTBUTE/IbHBIE UKC/IA PAa3HBIMU CIIOCOOAMU;

yTIOPSIIGYNBATh UMC/Ia, 3alliCcaHHbIe B BH/ie 0OBIKHOBEHHOU U [IeCITUUHOU poOH,
yKC/ia, 3alTMCaHHbIe W UCITO/Ib30BaHUEM aprU(pMETHUeCKOT0 KBa[PATHOTO KOPHH,
KOpHel cTerieHW O0/bIlle BTOPOU;

Haxozautb HO/l u HOK pa3HbiMu ciocobamMy ¥ UCIO/Ib30BaTh WX MPU pelleHuH
3a/ay;
—  BBITIOJIHSTH BBIYMC/IEHHS U TTpeoOpa30oBaHUsI BEIpaXKeHUM, COZIeprKallnix

[\leVICTBUTe/IbHbIe YMCJIa, B TOM UMCJ/le KOPY HaTypajbHbIX CTeleHel; —
BBINOJIHATh CTaH/apTHbIE TOX/leCTBeHHbIe IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX, JIOTapUPMUUECKHX, CTEITEHHbIX, UPPALJMOHA/IbHBIX
BbID@)KEHUH;
YpasHeHus u HepageHcmada

CcBOOO/JHO OTIePUPOBATH TIOHSATUSIMU: ypaBHEHNe; HePaBeHCTBO; PABHOCU/IbHBIE
ypaBHeHUsI ¥ HepaBeHCTBa; ypaBHEHUe, SIBJISIOLLeeCs C/ie[CTBUEM JIPYTOTO
ypaBHeHUsI; ypaBHEHUsI, PABHOCU/TbHbIE HA MHOKECTBEe; PABHOCHU/IbHBIE
nipeobpa3oBaHusl ypaBHEeHUH;

pellaTh pa3Hble BU/bl YPaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM UUCJIe
HEKOTOpbIe ypaBHEHUs TPeThell U UeTBepTOl CTereHel, ApoOHO-palloHabHbIe U
VppaLMOHaJIbHbIE;

— OBJIaJIeTh OCHOBHBIMH TUMAMH 10Ka3aTe/IbHbIX, TOTapU(PMUUECKHUX,
VppaLMOHAJIbHBIX, CTeTIeHHBIX YPaBHEHUI U HePaBeHCTB U CTaHAApTHBIMU
MeTO/laMH MX pelleHri U IPUMEeHSITh UX MPU pellleHuH 3a/ay;

NIpUMeHTh TeopeMy be3y K pellleHHIO ypaBHeHU;

NIpUMeHsTh TeopeMy Bueta Jjis pellieHHs HEKOTOPbIX YPaBHEHUM CTeNeHU

BbILIIE BTOPOU;

TOHKMMAaTh CMBIC/I TEOPEM O PABHOCU/IbHBIX U HEPABHOCU/TbHBIX
rpeoOpa3oBaHuUsAX YpaBHEHUM U yMeTb UX [J0Ka3bIBaTh;

B/Ia/IeTh METO/IJaMH PeIlleHUs] YPaBHEHUH, HEPAaBEHCTB U UX CUCTEM, YMETh
BLIOMpATh MeTO/, peltieHust 1 000CHOBBIBAaTh CBOM BBIOOD;

— WCIOJ/Ib30BaTh METO/l MHTEPBAJIOB /I/Is pellieHHs] HEPABEHCTB, B TOM UHC/IE
JIpOOHO-palMOHA/IbHBIX U BKIFOUAIOIIUX B Ccebst uppaljioHaIbHbIe
BbIp@KEHUS;

BJIa/IeTb-PA3HBIMUA METO/IaMH I0Ka3aTe/TbCTBAa HEPABEHCTB;

- pelllaTh YpaBHEHUS B LIe/IbIX UKMC/IAX;



1300pakaTh Ha TJIOCKOCTH MHOXKECTBa, 3a/laBaeMble ypPaBHEHUSIMU,
HepaBeHCTBAMU U UX CUCTEMaMU;
cBOOO/IHO MCIOB30BaTh TOXK/IeCTBEHHBIE TTPeoOpa30BaHus TTPH peIIeHuH
yPaBHEHUU U CUCTEM ypaBHEHUU;
DYHKYUU.
BJIaZIeTh OHATUSIMU: 3aBUCUMOCTb BeJIMUWH, (DYHKLIYSI, apTYMEeHT Y 3HaueHue
GyHKIMH, 00/1aCTh OTIpeie/IeH|sT 1 MHOYKeCTBO 3HaueHUM (PYHKITHH, rpadrk
3aBUCUMOCTHU, rpapuK QyHKLIUU, HY U PYHKI[MH, IPOME)KYTKH 3HAaKOTOCTOSTHCTBA,
BO3pacTaHue Ha YKMCI0BOM MPOMEXYTKe, YObIBaHMe Ha YUC/I0BOM TIPOMEXYTKE,
HauOo/bIllee ¥ HaMeHblIlee 3HaueHre GYHKI[UU Ha YMC/IOBOM TTPOMEKYTKeE,
riepuoiiueckast yHKI[Us1, TIepUO/], UeTHast U HeueTHasi GyHKIIUU; YMeTb TIPUMEHSITh
9TU TOHSATUSI TPY PellieHU! 3a/iau;

B/IafeThb ITIOHATHEM: CTeIleHHas CIJYHKL[I/IH; CTPOMUTE ee Fpaq)I/IK " YMETDb
IMPUMEHSATD CBOICTBA CTeIIeHHOMN (bYHKL[I/II/I IMIpH pelieHrr 3aaa4;

B/IaleTb ITOHATHUAMM: ITI0Kd3aTe/IbHds (bYHKL[I/IH, 3KCIIOHEHTAd; CTPOUTHb UX Fpa(l)I/IKI/I
N YMETH IIPUMEHSATD CBOIMCTBA ITOKa3aTe/IbHOMN dJYHKL[I/II/I IMTpH pelieHny 3a1au,

B/IaZIeTh TOHSATHEM: Jiorapu(dMuueckass (PyHKLUS; CTPOUTH ee rpauK U yMeTb
TIPUMEHSATH CBOMCTBA JI0Orapu(pMrUuecKor (yHKLIUU NP PeLleHrH 3a/ay;

BJIaZIETh TOHSATUEM: TPUIOHOMEeTpUYecKass (PYHKLUS; CTPOUTh UX TpaUK U yMeTb
TIPUMEHSITh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKLIMM MPHY PeLleHnH 3aay;

B/Ia/IeTh TIOHATHEM: 0OpaTHasi PYHKIMSI; PUMEHSITh 3TO MOHSATHE TIPH PellleHU!
3a/ay;

— TIPUMEHSTH TPU PellieHnH 3a/lau CBOMCTBA (DYHKIIUI: UeTHOCT,
MepUOJUYHOCTb, OTPAaHUUYEHHOCTH;

TIPUMEHSFTH TIPY pellieHnH 3aJau rpeoOpa3oBaHus rpadukoB (PyHKIINI;
BJIaZIEThb-FIOHATUSIMU: YUCJIOBBIE I0C/Ie[J0BaTe/IbHOCTH, apumeTrueckas u
reoMeTpuyecKasi Iporpeccuy;

Yu4enuk 10 k/1acca mos1iyduT BO3MOXXHOCTh HAYUUTHCA:

— OIepupoBaTh MOHATHEM OIpeZie/ieHus], OCHOBHBIMH BUZIaMU OMpe/ie/leHUH U
TeopeM;

MOHWMaTh CyTb KOCBEHHOIO /l0Ka3aTe/IbCTBa;

OTepyUpoBaTh MOHATHSMU CUETHOTO U HECUETHOTO MHOKECTBA; TIPUMEHSTh
MeTO/] MaTeMaTHueCKON WHAYKLIWH [/l IPOBe/IeHus pacCy KAeHUN 1
Jl0Ka3aTe/bCTB MPY pellleHnH 3a/ay;

Yncria n BbipaXeHus.

CB060,E[H6 ornepurpoBaTh YHMC/JIOBBIMH MHOXE€CTBAMU IIPDU pPEIIE€HWHN 3did4; IIOHKUMATb
MPpHUYHHBE 1 OCHOBHbIE N €W PACIHIMPEHKA YHMC/IOBbIX MHOXXECTB;




BJIa/IeTb OCHOBHBIMU MOHSITHUSIMU TEOPUU [1e/TMMOCTH TPU pPelleHnn
CTaHJapTHBIX 3a/iay;

— uMeThb 6a30Bble TIPe/ICTaB/IeHUSI 0 MHOXKeCTBe KOMITJIEKCHBIX UHCeT;
— cBOOO/IHO BBITIOJIHATH TOXK/IeCTBeHHbIe Tpeobpa3oBaHuUs
TPUTOHOMETPUUECKUX, JIOTapDUPMUUYECKUX, CTelIeHHbIX BbIpa)KeHUH;

TIPUMEHSITH TIPU pellieHrH 3a/lau 1erHble JP00H, MHOTOU/IeHEI

C IeICTBUTEJIbHBIMU U Le/IbIMU KO3 PULIMeHTamu;

— BJIaJeThb OHATUSIMU: TIPUBOJAUMBIE ¥ HEIPUBOHMMbIe MHOT'OUJIeHb;
TIPUMEHSATh UX TIPU PeLleHuu 3a/ay;
MIPUMEHSITh TIPU peltieHrH 3a7jau OCHOBHYIO TeopeMy a/redphbl; mpocTeiiime
GYHKIMY KOMITJIEKCHOM TlepeMeHHOM Kak reoMeTpuuecKye rpeobpa3oBaHusl.

YpPaBHEeHUA 1 HEPABEHCTBA.

cBOOO/HO OTpe/ie/iATh TUIT U BbIOMpaTh MeTO/], pellleHusl TIoKa3aTelbHbIX U
norapu(MUUeCcKrX YpaBHEHUN U HePaBeHCTB, UPPaLMOHA/IbHbIX YPaBHEHUM
Yl HepaBeHCTB, TPUIOHOMETPHUYEeCKUX ypPaBHEHHH U HEPaBeHCTB, UX

— cucTeM; CBOOO/IHO pelllaTh CUCTeMbl IMHEMHBIX ypaBHeHUH; pellaTh

— OCHOBHBIE TUITbl YPaBHEHUU U HEPABEHCTB C NapaMeTpamy;
BbINyCKHUK HAyUHUTCH:

HCI10/Tb30BaTh YMC/IOBbIe MHOXKECTBA Ha KOOPJMHATHOM TPsIMOM U Ha
KOOPAWHATHOM TIJIOCKOCTH /ISl OTIMCaHKs pealbHbIX MPOLeCCOB U
SIBJIEHUU;

TPOBO/IUTH Zl0Ka3aTe/ibHble PacCy>XAeHUs B CUTYyaLUsIX
MOBCeJHEBHOM >KU3HU, MIPU pPellleHUH 3aZiau U JPYruX MpeJMeTOB;

BBITIOJTHATE Y OOBSCHATH Pe3y/IbTaThl CDABHEHUsI Pe3y/IbTaToB
BBIUMC/IEHWH TIPY PeIleHUH TTPaKTUUeCKUX 3a/iau, B TOM YuC/ie
NIPUOPKEHHBIX BBIUKCIEHUH, UCTIONB3Ys pa3Hble CriocoObl cCpaBHEHUH;
— 3aMuchbiBaTh, CDABHUBATh, OKPYTJIATh UUC/IOBbIE JJaHHbIE; UCIIO/Ib30BaTh
— peaJibHble BEJIMUUHBI B Pa3HbIX CUCTEMax U3MepeHUsT; COCTaB/IATh U

— OIleHMBATh pa3HBIMH CITOCO0AMH YKC/IOBbIE BhIPAa>KEHUsI TIPH peIlieHnH
MPaKTUUYEeCKUX 3aJjau U 3a/lau 13 JIPYruxX yueOHbIX MPeMeTOB,;

COCTaBJIATH U PEIIATh YPdBHEHNS, HEPABEHCTBA, UX CUCTEMEI TIPU
pelmeHnu 3a4a4 U3 Jpyrux y‘-I€6HbIX mpeaMeTOB;

BBITIOJTHSITh OL|eHKY MPaBJoINoA00usi pe3ybTaToB, MOIy4YaeMbiX MPU
pellleHUH pa3/iMuHbIX ypaBHEHUM, HEPaBeHCTB U UX CUCTEeM, TIPU pelleHur
3a[a4 U3 Pyrux yueOHbIX MMpeMeTOB;
— COCTaB/ISTh ypaBHeHUe, HEPAaBEeHCTBO WU/IM UX CUCTEMY, OMMCHIBAIOIIIAE
peasibHYI0 CUTYaLMI0 WY TIPUK/IaJHYIO 3a7a4y,
VMHTEePIpPeTUPOBaTh MOJyUeHHbIe pe3y/bTaThl;
— HCIIO/Ib30BaTh NPOrpaMMHbIe Cpe/ICTBa TIPU peLleHUH OT/le/TbHbIX K/1aCCOB
ypPaBHEHHUU U HEPABEHCTB;
oripeieNISTh 1O rpadykaM U UCII0/Ib30BaTh /IJIsl pellieHust TIPUK/IaHBIX 3a/lau
CBOMCTBA peasibHbIX MPOIeCCOB U 3aBUCUMOCTel (HauboJIbIIe U
HauMeHbIIIe 3HaUeHHs, IPOMEeKYTKH BO3pacTaHUs M YObIBaHUS,



TMPOMEXYTKH 3HAKOIIOCTOAHCTBA, dCUMIITOTHI, TOUKH nepem6a, nepuog u

T.I1.), UHTEPIIPETUPOBAaTh CBOMCTBA B KOHTEKCTe KOHKPETHOM TMPAaKTUUeCKOMN
CUTYaLUY;

orpeJensTh M0 rpaduKaM MpOCTeulle XapaKTePUCTUKY TTePUOJUYECKUX
TMPOL[eCCOB B OMOJIOTHH, 5KOHOMUKE, MY3bIKe, PA/[MOCBSI3H U T.I1.
(ammuTyIa, EpUo, U T.11.)

JD/leMeHmMbl MamemMamu4ecko20 dHaau3d

BJIaJIETh TIOHATHEM: OeCKOHeuHO yObIBaroljas reoMeTpruuecKast Iporpeccust
Y yMeTb MPUMEHSITh ero Mpy peLleHrH 3aay;

TIPUMEHSITh MIPU PEIeHNH 3a/]au TeOPHI0 MPeeoB;

BJIaZIETh ITOHATHUSAMU: O€CKOHEUHO 0OJIBIITHE YKC/IOBBIe TTOC/Ie[0BAaTeTbHOCTH
11 0ECKOHEYHO MaJible YHC/IOBEIE TI0C/Ie/[0BAaTeTbHOCTH;

BJIaJIeTh MOHSTUSIMU: TIPOM3BO/IHAs (PYHKI[MU B TOUKe, [IPOU3BO/JHAas
yHKImY;

BBIUMC/ISITh IPOU3BO/IHBIE 3/IeMEHTAPHBIX (DYHKIMM U UX KOMOWHAITHM;
nccaeioBaTh (QYHKI[MM HA MOHOTOHHOCTh U 3KCTPEMYMBI;

CTPOUTD rpadyKy ¥ TIPUMEHSTh X K PellleHUI0 3a/1au;

BJIaJIeTh MOHSATHE: KacaTe/lbHasi K rpaduKy MyHKI[MH; YMeTb [IPUMEHSITh ero
TpU pellieHuu 3a/1ay;

B/1a/IeTh TIOHATUSMU: TI€PBO0Opa3Hasi, orpeie/IeHHbIA HHTETpaJt;
NIpUMeHSTb TeopeMy HbroToHa-JIeliOHUIIA U ee C/IeZiICTBUS [I/IsT

pellieHUd 3a/a4.

KOM6UHGmOPUKa. 6E€POAMHOCMb U cmdmucmukd

OornepupoBdaTb OCHOBHBIMH OIMHMCATe/IbHBIMH XdPDAKTE€PHUCTUKAMU
UM CJIOBOTI'O Ha60pa; IMOHATUAMU: I'eHePAJ/IbHAA COBOKYITHOCTDb U BbI60pKa;

OTIePUPOBATh MOHSATHSMU: YaCTOTAa U BEPOSATHOCTh COOBITHS, CyMMa U
Tpov3Be/ieHre BePOSITHOCTel; BBIUMC/ISITh BEPOSATHOCTH COOBITHI Ha
OCHOBe T0/icYeTa Yyucia UCXO/0B;

BJIa/IeTb OCHOBHBIMH MTOHSATUSIMH KOMOWHAaTOPUKU U YMeTb TTPUMEHSITb UX
TIpU pelleHny 3a/iay;

HMMeTh MpeZicTaB/ieHre 00 0CHOBaX TEOPHUH BEPOSITHOCTeM;

VMMeTb TIpe/iCTaB/ieHre O AUCKPETHBIX U HENPePhIBHBIX CyUYalHbIX
BeJIMUMHAX U pacripefie/IeHUsiX, O He3aBUCUMOCTH C/TyUYalHbIX BeJIMUKH;
MMeTh Npe/ICTaB/eHre 0 MaTeMaTUYeCKOM OXKUJAHUHW U JUCTIePCUN
C/TyYalHBIX BeJTMUUH;

VMMeTh Mpe/iCTaB/IeHre 0 COBMECTHBIX pacrpe/ie/IeHUsIX C/TyYaliHbIX
BeJIMUUH;

BblHyCKHI/IK MO/JIYy4YUT BO3MO)KHOCTb HAYUUTBCH:

YpaeHeHus u HepageHcmed.

cBOOO/IHO OTpeie/IsiTh TUTI U BLIOMPATh MeTO/] PellieH s TI0Ka3aTe/IbHbIX U
norapuMUUYeCKUX ypaBHEHUM U HepaBeHCTB, UPPALIMOHAIbHBIX YPaBHEHUHN
Y HEPABEHCTB, TPUTOHOMETPUUYECKUX YPaBHEHUM U HEPAaBEHCTB, UX

CUCTeM; — CBOOOJHO pellaTh CUCTeMbI JIMHEWHBIX YpaBHEHU;



pelliaTb OCHOBHBIE TUITbI YDaBHEHUM U HepaBeHCTB.

JD/leMeHmMbl MamemMamu4yecKko20 adHaausd.

CBOOO/IHO B/IaJieTh CTaH/JapPTHBIM amrapaToM MaTeMaTUuecKoro aHain3a
J/151 BBIYMC/IEHUS] IPOM3BOAHBIX (DYHKI[MK OHOU MepeMeHHOM;

CcBOOO/IHO MMPUMEHSTH afrapaT MaTeMaTHYeCcKoro aHaan3a /st
ycce0BaHus (PYHKLWM U OCTPOeHUs rpa)vKoB, B TOM YHCIIe
WCCJIeJOBaHUS Ha BBIMYKJIOCTh;

oreprpoBaTh MOHSATHEM IepBO0Opa3HoO /1Sl pellieHus 3a/jay;

OBJIaZIeTb OCHOBHBIMH CBefleHHUssMU 00 nHTerpane HetoToHa-JleiibHMIIa 1
€ro MPOCTeNIINX NPUMEHEHHUSIX;

OIeprpoBaTh B CTAHAAPTHBIX CUTYyaLUsIX MPOU3BOJHBIMU BBICILIX
TOPSIIKOB;

yMeTb MPUMEHSITh MPHY pellleHrH 3a/iad CBOMCTBA HelpPepbIBHbIX (hYHKIUMY;
yMeTb MPUMEHSITh MPHY pellleHrH 3a/iau TeopeMbl Bellepiirpacca;

YMETb BBITIOJIHATH TIPUOMPKEHHBIE BHIUUCIEHUS (METO/IbI

pelleHus1 ypaBHeHUM, BLIUMC/IEHUS OTIpe/ie/IeHHOT0 UHTerpasia);

yMeTb MPUMEHSITh MPU/I0>KeHHe TIPOU3BO/IHOM 1 OMpe/ieJIeHHOr0 MHTerpasia
K pelleHHIO 33/lay eCTeCTBO3HAHUS;

B/IaZIeTh MIOHATUSIMU: BTOpasi MPOU3BO/HAs1, BBIMYK/IOCTh Tpaduka hyHKINY;
yMeTb UCCJ/Ie/IOBaTh (DYHKIIWIO Ha BBINYK/IOCTh

KOM6UHGmOpUKa. 6E€POAMHOCMb U cCmdmucmukd

MMeThb Mpe/iCTaB/eHre O [JeHTPabHOU Mpe/ie/IbHOW TeopeMe;

HWMEeTh MpeZicTaB/ieHHe 0 BEIDOPOUHOM KO3 dHIeHTe KOPpesiuu
Y IMHEWHOW perpeccuy;

UMeTh TIpe/ICTaB/ieHe O CTaTUCTHUUeCKUX THIOoTe3ax |
TIPOBEPKE CTaTUCTUUECKOM TUTIOTe3bl, O CTaTUCTHUKE KPUTEPUS U
ee ypOBHe 3HAUMMOCTH;

UMeTh TMpeACTaB/eHHe O CBSI3U  SMIIMPHUYECKHX |
TeopeTUUeCKUX pacripejieneHui;

VMIMeTb Mpe/iCTaB/lIeHre 0 KOAUPOBaHWU, IBOMYHOM 3aIUCH.
[JBOUYHOM Jiepese;

BJIa/leTb OCHOBHBIMM MOHSTHSIMU Teopuu rpadoB (rpad, BepIivHa,
pebpo, cTerneHb BepIIUHBI, MMyTh B Tpade) U yMeTb MPUMEHSITh UX TpU
pellieHuH 3a7iay;

MMeTh Mpe/ICTaB/IeHHE O JIePeBbSIX U YMETh IPUMEHSTD €ro Mpy
pellleHnH 3a/iay;

BJIa/IeTh TIOHSITUEM: CBS3HOCTb; YMETb ITPUMEHSITh KOMITOHEHTBI CBSI3HOCTH
TIpU pellieHuH 3a7iay;

yMeTb MPUMeHSITh MeTO/i MaTeMaTHUeCKON MHAYKLIUN



2. CopepxkaHue yue0HOro npegMera «MaTeMaTuKa» (0a30BbId YPOBEHb)

10 ki1acc Aseebpa u Hauasna mamemMamu4yeckozo aHaau3sa. IloemopeHue
eticmeumenbHble uucaa

[TonaTie HaTypanbHOrO ymciaa. MHoecTBa uwncesn. CBOMCTBA J€MCTBUTEbHBIX
uyucen. Mertog wmaTtemMathueckon uWHAyKOuM. [lepectanoBku. Pa3smelieHue.
CouetaHue.
PayuoHaibHble ypagHeHusl u HepageHcmed.

PaijuoHanbHble BbipakeHus. Popmysna OvHOMa HbIOTOHA, CyMMBI M Pa3HOCTH
crerieHel. PanuonanbHble ypaBHeHMs. CHCTeMbl palOHA/IbHBIX YpPaBHEHUM.
Metos, uHTepBa/iOB pellleHus] HepaBeHCTB. PallMOHa/lbHble HepaBeHCTBA.
Hectporue HepaBeHcTBa. CUCTEMBI pallMOHA/IBHBIX HEPABEHCTB.
KopeHb cmeneHu n.

[Tonsitne QyHKMU U ee rpaprka. PyHKIMA y=x"n. [loHITHe KOpHS CTerneHH n.
KopHu uyeTHOM UM HeueTHOW CcTereHeil. Apudmernueckuii KopeHb. CBOMCTBa
KODHEU CTereHH n.

CmeneHb No/10#CUMenbHO20 YUcad.

[loHATe W CBOMCTBA CTeNeHW C palyOHAJbHBIM II0KasaresneM. llpenen
nocnenoBarenbHoctd.  CBoiicTBa  mpefiesioB.  beckoHeuHo — yObIBaroras
reoMeTpuyeckas rporpeccus. Uuc/o e. TMOHATUE CTeleHU C HppaLOHa/bHbIM
nokasaresieM. [Toka3aTenbHas QyHKLUS.
Jloeapugwmbl.

[Tonsite u cBoucTBa iorapudmos. Jlorapudmuueckasi PyHKLHSI.

IlokazamesnbHble U 102apupmuyeckue ypagHeHusi U HepageHCmad.

[TpocTeliliive TTOKa3aTe/ibHbIE U JIOrapu(MuUeckre ypaBHeHUsl. Y paBHEHUS],
CBOZSALIMECS K TTPOCTEUIINM 3aMeHOU Hen3BeCcTHOro. [IpocTeliiive rnokasaresbHbIe
Y Jiorapu(Muueckre HepaBeHCTBa. HepaBeHCTBa, CBOASILIMECS K IPOCTENUIIIMM
3aMeHOM Her3BeCTHOrO.

CUHYC U KOCUHYC yeAd.

[Tonsatrie yrna u ero mepel. OnpenesieHre CMHyCa ¥ KOCUHYCA Yrja, OCHOBHbIE
dbopmynbl ansi HUX. ADKCMHYC U apKKOCUHYC. IIpvMepbl MCIOJb30BaHUS
apKCHHYyCa U apKKOCUHYCAa U (DOPMYJIbI /151 HUX.

TaHeeHC u KomdaH2eHc yend.

OmnpefiesieHye TaHreHCa U KOTaHT'eHCa yrjia U OCHOBHbIE (JOPMYJIbl. APKTaHIeHC U
apKKoTaHreHc. IIpy¥Mepbl WHCIOJIb30BaHWS apKTaHTeHCOB W apKKOTAHreHca |
(bopMybl /151 HUX.

Dopmy/bl CI0HCCHUS.

KocrHyc cymmbl (M pa3sHOCTH) ABYX yriioB. ®opmysnbl A [ONOJHUTETbHBIX
yrjioB. CUHYC CyMMBbI (M pPa3HOCTH) AByX yrjaoB. CymMma U pasHOCTb CUHYCOB U
KOCHHYCOB. ®OpMy/bl [Jid [ABOWHBIX W TIOJIOBUHHBIX YI/0B. IIpousBeneHue
CHUHYCOB Y KOCUHYCOB. DOpMyibl [/151 TAHT€HCOB.

TpueoHomempuueckue (yHKYUU YuC/108020 dp2yMeHmd.

@YHKIMH y=SINX, y=COSX, y=tgX, y=Ctgx.

Tpu2oHoMempuyecKue ypdeHeHuUsl U HepaeeHCmad.

[Tpocreriye TPUTOHOMeTpHUUecKue ypaBHeHUs. TpuroHomerpuueckue
yPaBHEHUsI, CBOZSIIMECS K TPOCTEUIINM 3aMeHOU Hen3BecTHOro. [IpruMmeHeHve




OCHOBHBIX TPUIOHOMETPUYECKUX (POpMYyI [/1s1 pellieHrs1 ypaBHeHUM. OIHOPOJHbIE
ypaBHEHUS.

BeposimHocmb cobbimus.

[ToHsITHE U CBOMCTBA BEPOSITHOCTH COOBITHSI.

INosmopeHue Kypca aneebpbl U HA4a1d Mamemamuyecko2o aHanusa 3a 10 kaacc.
I'eomeTpus.

BgedeHue

Akcuomaturka crepeometpud. [lepBblie ciieiCTBYS U3 aKCUOM.

IlapanienbHocmb NpsAMbIX U niockocmet

[TapannenbHble 0OpsiMble B MOpPOCTpaHCTBe. IlapanieibHOCTb TpexX TMpPSMBIX.
[TapannenbHOCTE TIPAMOM W TUIOCKOCTU. CKpellyBaroliyecs: TpsiMble. YTJ/bI C
COHArpaB/IeHHbIMM  CTOPOHaMM. YToJ Mexay mpsaMbIMU. [lapasienbHbie
rockoctd. CBOMCTBa Mapasuie/ibHbIX mockocTer. Tetpasgp. Ilapannenenumnes.
3alauM Ha MOCTPOEeHUe CeueHUH.

IlepneHOuKy/1pHOCMb NPAMbIX U NI0OCKOCMeU

[lepnieHVKy/sipHBIe  TIpsiMble B TIpocTpaHCTBe. IlapasienbHble  TIpsiMble,
MepreH/IUKY/IsspHble K TIJIOCKOCTU. [Ipu3HaK mneprneHAUKY/ISIPHOCTH MPSIMOU U
MJI0CKOCTU. TeopeMa 0 MpsSIMOM, MePHeHAUKYJ/ISIPHOM K MJIOCKOCTU. PaccTosiHue oT
TOYKH [0 TJIOCKOCTU. TeopeMa O Tpex mepreHAuKyJ/sipax. YToa Mexay NpsiMou U
IJIOCKOCTBIO.  [IByrpaHHbiM  yron. [IpusHakyd TeprieHJuKyasipHOCTA — [IBYX
rockocTeu. [1psAMOoyro/ibHbIN Mapasienenures,.

MHo2oepaHHuku

[TonsitTue MHOTOrpaHHuKa. IIpusma. [lupamuga. [IpaBunbHas U yceueHHas
nvpamua. CuMMeTpHs B TIPOCTPAHCTBE. TIPAaBU/IbHBIM MHOTOTPaHHUK.
3akaoyumenbHOe nogmopeHue Kypca 2eomempuu 10 kaacca

11 xnacc

Asnrebpa ¥ Haua/la MaTeMaTHYeCKOro aHa/Iu3a.

dyHYuu U ux epauku

OnemeHTapHble GyHKUMU. ViccienoBaHue (yHKIMM U TOCTPOEHUE UX IPa(UKOB
3/IeMeHTapHbIMU MeToAaMu. OCHOBHbIe CcIoco0ObI peobpa3oBaHUsi TPaUKOB.
IIpeden pyHKyuU U HenpepbIBHOCMb

[Tonsitwe npegena ¢yHkuuu. OJHOCTOPOHHHME Tpeferbl, CBOWCTBA IpeZesioB.
HernpepbIBHOCTh (yHKLIMK B TOUKe, Ha WUHTepBasje, Ha OTpe3Ke. HernpepbIBHOCTh
3/IeMeHTapHbIX (QYHKLIUU.

Obpamuble pyHKYUU

[Tonsitue obpaTHOM (PYHKITUH.

IIpousgodHas

[Tonsitve mnpousBogHOW. IIpom3BojgHast CyMMbI, pa3HOCTH, IIPOW3BEeLEHUS U
yacTHOro AByX (yHKuMM. IIpon3BogHble 3meMeHTapHbIX (yHKLMK. [IponsBoaHas
C/I0’KHOU (PYHKIIUU.

IIpumeHeHue npou3eo0Holl

MakcuMyM ¥ MUHAMYM GYHKIAWA. YpaBHeHHe KacaTenbHOW. I[IpuOmbKeHHbIe
BbIuMC/ieHUs. Bo3pactanme u yObiBaHWe QyHKOMA. [Ipou3BofgHBIE BBICIIMX
MOPSAJKOB. DKCTpeMYM (PYHKLMHY C eJUHCTBEHHOW KPUTUUECKOW TOYKOU. 3aZaun




Ha MaKCUMyM U MUHUMYM. [TocTpoenue rpadukoB ¢hyHKLWN C IpUMEHeHneM
TIPOU3BO/THOM.

IlepsoobpasHas u uHmeepan

[TonsiTrie nepBoo6pa3Hou. [1o1maabr KprBoIMHEHOU Tparneuu. OnpeaeeHHbIN
uHTerpan. ®opmysa HetoToHa-JIeiibauiia. CBoiicTBa onpejeieHHbIX HHTETrpasioB.
PasHocunbHocmb ypagHeHull u HepageHcme cucmemam PasHocuibHble
npeobpa3oeaHus ypaeHeHuUl U HepageHCmsa.

YpaBHeHus — C/1eICTBUSA

[ToHsiTve ypaBHeHUs — C/ie[CTBUSI. Bo3BefeHMe ypaBHEHUsI B UETHYH) CTeleHb.
[ToTeHrpoBaHue norapudMUUecKUx ypaBHeHUM. [IpuBesieHre TTOZ0OHBIX UI€HOB
ypaBHeHWUs.

PeweHue ypasHeHuli ¢ nomoublo cucmem. PewieHue HepaseHcme € nomoujbio
cucmem.

PasHocuibHocmb ypagHeHull HA MHOXCecmeax

Bo3BezieHre ypaBHeHUs B UETHYIO CTeIleHb.

PasHocuibHocmb HepageHcme Ha MHOJCecmeax

Bo3BezieHre HeEPABEHCTBA B UETHYHO CTETIeHb.

Cucmembl ypagHeHULll C HeCKO/bKUMU Heu38eCMHbIMU

PaBHOCUIBHOCTE cucTeM. CucreMma-cienctBue. MeTos 3aMeHbl HEU3BECTHBIX.
Hmoeosgoe nosmopenue

I'eomeTpus.

LuauHop, KoHyc, wap

[Tonatue uwmnuHgpa. Ilnomage noBepxHOCTH LMAMHApa. IloHATHe KOHyca.
[Tnowae MOBEPXHOCTU KOHyca. YceueHHbIM KOHyC. Cdepa u map. B3aumHoe
pacroJsiokeHre cepbl U TIocKocTy. KacarenbHast M10cKoCTh K cgepe. Ilnomans
cdepbl.

Obwvembl men

[Tonsitue o6beMa. O6beMbI: MPSMOYTOMLHOTO MapaJiiesiernurie/ia, PSIMOU MPH3MBI,
LWIMHApPA. BeluncieHre o6beMOB Tesl C TIOMOIBIO OTMpeZie/ieHHOT0 WHTerpaia.
OO6beMbl: HaKJIOHHOM TIPU3MbI, TMPaMU/bI, KOHYCA, mmapa. [11oiaab cdepoi.
Bekmopbl 8 npocmpaHcmese

[TonsiTie BekTOpa. PaBeHCTBO BeKTOpOB. CJioXKeHHWe U BbIYMTaHHWE BEKTOPOB.
CyMMa HeCKOJIbKMX BEKTOPOB. YMHO)KeHHWe BeKTopa Ha umcio. KomriiaHapHbie
BekTOphl. IlpaBwno mapamnenenuneza. Pa3nokeHue BekTOopa [0 TpeM
HEKOMILJTaHaPHbIM BEKTOPaM.

Memod koopduHam 8 npocmpaHcmee. /lguceHusl.

[TpsiMmoyro/sibHasi cucTeMa KOOpJAWHAT B TMpOCTpaHCTBe. KoopauHaThl BeKTOpa.
CBsi3b MeX/ly KOOpJ[MHaTaM{d BEKTOPOB U KOOpAWHaTamu Touek. [Ipocrelimue
3a/lauM B KOOpJAWHAaTax. YpaBHeHHe c¢epbl. CKansipHOe Npou3BefeHre BEKTOPOB.
LentpanbHas cumMetpus. OceBasg CUMMeTpHUs. 3epKajbHas CUMMETpPHS.
[Tapasie/ibHBIN EPEHOC.

Hmoeosoe nosmopeHue




TemaTHueckoe IJIaHUPOBaHKe yueOHOro npegmera «MaremaTuka»

(0a30BbIil YPOBEHD)

10 xacc
Asre6pa ¥ Haya/ia MaTeMaTHYeCKOro aHa/iu3a
Ne ri/mt CopepykaHue MaTepuaa Kosn-
BO
4acoB

I'1aBal KopHu, crennenu u jorapugpmei 46

1. [lelicTBUTe/IbHBIE UKC/Ia 8

2. PaijpoHasibHble ypaBHeHUs U HepaBeHCTBa 12

3. Kopess creneny n 6

4. CrerieHb [10JIOXKUTEIbHOI0 YMCJla 8

5. Jlorapugmel 5

6. [TokazaTesibHbIe U Jiorapu(mMuyeckrie ypaBHeHUsI U HepaBeHCTBa 7
I'naBa2. Tpuronomerpuueckue popmysbl. TpuronHomerpuyeckue 28

byHKIMH

7.CUHYC, KOCUHYC yTJjla 7

8. TaHreHc 1 KOTaHreHC yrja 4

9. dopMyJIbl CJIOKEHUsI 7

10. TpuecoHoMempuyecKue (pyHKYuu Yuc/a108020 ap2ymMeHma 5
11. TpucoHOMempuuecKue ypasHeHusl U HepaseHCcmaeda 5
I'naBa3. J/1ieMeHThI TeOPUM BepPOSATHOCTEH 4

12. DyieMeHTbI TEOPUY BEPOSITHOCTEN 4

HNTorosoe noBropenue 7
Hmoezo:| 85

10 k1acc
I'eomeTpust
BeedeHue 3
I'naBal. IlapaiielbHOCTb NPAMBIX U IJIOCKOCTEH 16
I'naBa2. [lepneHAMKY/JIAPHOCTH NPSAMBIX M IVIOCKOCTEH 17
I'naBa3. MHOrorpaHHMKH 12
3ak/Il0uMTe/IbHOEe NOBTOPeHue Kypca reomerpum 10 Kiacc 3
HNroro:| 51
11 knacc
Asrefpa 1 Haya/Ia MaTeMaTHYeCKOro aHa/In3a
Ne 1/t CopepykaHue MaTepuana Ko-
BO
4yacoB

I'naBal. ®yukuumu. IIpousBoausie. IHTerpasl. 45

1. ®yHIMM U UX rpaduKu 6

2. Ilpepen G yHKLMK ¥ HEMTPEPBIBHOCTh 5

3. OO6parHble HYHKIMH 3

4. IlpousBogHas 8




5. [lpumeHeHue NpOM3BOAHOM 15
6. ITlepBooOpa3Hasi U UHTerpas 8
I'naBa 2. YpaBHeHusi. HepaBencTrBa. Cucremsbl 26
7. PaBHOCM/IBHOCTb YDaBHEHUM Y HEDABEHCTB 4
8. YpaBHeHUdA-C/1e[CTBHUS 5
9. PaBHOCWU/ILHOCTb YPAaBHEHUM Y HEPABEHCTB CUCTEMaM 5
10. PaBHOCHM/IBHOCTb YDABHEHUM HAa MHOXKECTBAaX 4
11. PaBHOCH/ILHOCTb HEPaBEHCTB 3
12. CucTtembl ypaBHEHUM C HECKOJIBKMMHU HEH3BECTHBIMU 5
HNrorosoe nopropenue 12
Hroro: | 85
11 xnacc
I'eomeTpus
I'naBa4. IuMH/p, KOHYC, IIap 13
Hunmueap 3
Konyc 3
Cdepa 5
I'naBa7. O0peMbI TeJ1 15
O06beM NIPSIMOYTOTBHOTO TTapasliesienuIie/ia 2
O6beMbl MPsIMON MPU3MBI U LIWIMH/IPA 3
O6beMbl HAKJIOHHOM TIPU3MBI, TTMPAMH/IBI M| KOHYCa 4
O6mnem 11apa 1 mioiazib chepbl 4
I'nmaBa4. BekTopbl B NIpoCTpaHCTBe 6
I'1aBa5. MeToj KOOpAVHAT B IPOCTPAHCTBE. ABVIKEHHS 11
KooparHaTbel TOUKM ¥ KOOPAMHATBI BEKTOPA 3
CkaJisipHOe NpOou3Be/ieHre BeKTOPOB 4
[Br>KeHus 2
3aK/II0YNTe/IbHOE TOBTOPEHHE NMPHU NOAr0TOBKEe K UTOr0BOM 6
aTTecTalMy 0 reoMeTpuu
Hroro: | 51




