AHHOTAIUA K PABOYUM ITPOI'PAMMAM 110 YYEBHOMY
HPEIMETY «<MATEMATHKA»
JJIA 10-11 KITACCOB 3A YPOBEHDB COO (®PKI'OC)
(mpo¢uAbLHBINA YPOBEHbD)

MynununansHoe O010pKeTHOE 00111e00pa3oBaTelibHOE yupexaeHre ««CTrapomaiMyp3UHCKas CpeaHss
oOmieoOpa3oBarenbHas IKoJay J{pox: KaHOBCKOTO MYHUIIMITAJIBHOTO paiiona PecryOnuku Tartapcran

Crartyc 10KyMeHTa
Paboyas mporpamma 1o MaTeMaTHKE COCTAaBIICHAa HA OCHOBE CIIEAYIOIUX JOKYMEHTOB:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3zoBaHuu B
Poccniickoit ®enepanuny;
2. denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa OCHOBHOTO OOIIETO

00pa3zoBaHus, YTBEP)KJIEHHOTO NpHKa3oM MuHHUCTEpcTBa 00pa3oBaHuss M Hayku Poccuiickoi
Oenepaunu oT 17.12.2010 Ne 1897 (¢ n3MEeHEHUAMU U TONOJHEHUSAMH);

3. @denepalibHOTO TepeyHs Y4eOHHMKOB, PEKOMEHAYEMBIX K MCIOJb30BAHUIO MIPH
pealivzallii  UMEIOIIMX TOCYAAPCTBEHHYIO  aKKpeOUTalMI0 00pa3oBaTelIbHBIX MPOrpaMMm
Ha4yaJbHOTO OOWIIEro, OCHOBHOTO OOIEro, cpeaHero oO0mero o0pa3oBaHUs, YTBEPKACHHOTO
npukazoM MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253;

4, YceraBa MBOY «Crapomaiimyp3uHCKas COIDY;

5. OcHoBHO# 00pa3oBaTebHON IPOrpaMMBbI cpeaHero odiero oopazosanus MbOY
«CrapomaiiMyp3uHCKasi COII;

6. [Tonoxenus o padoueit mporpamme MBOY «CrapomaliMmyp3uHCKasi COII»;

7. [IpuMepHBIE MPOTPaMMBI TIO YI€OHBIM MTPEMETAM..

CTpyKTypa 10KyMEeHTa
PaGouas mporpamMmMa BKITIOYAeT B ce0sl CIEAYIOUIUE pa3Ieibl:

J TUTYJIbHBIN JIUCT,

J coJiep;kaHue y4eOHOTO IpeIMeTa

J IUTAaHUPYEMBbIE TIPEMETHBIE PE3YJIbTaThl KOHKPETHOTO YUeOHOTO MpeaAMeTa Uil Kypca
J KaJIeHapHO-TeMaTUYeCKOe TUIAHUPOBAHUE

Oo0mas xapakTepucTHKa y4e0HOro nmpeamera

Hacrosimass pabGovass mporpamMma TIpeacTaBisieT co00KM dYacTh 00pa3oBaTelIbHOM 00JacTH
Marematukun U npenHasHadyeHa ansa ydammxes 10 u 11 knmaccoB. Kype paccuutan Ha 6 yac B
Hepeno, 210 gacos B roa B 10 knacce n 204 gacos B 11 kitacce.

Conepxxanue y4eOHOro nmpeamera
«MaremaTukn» 10-11 xiaacca

YucaoBble 1 OyKBEHHbIE BBIPAKCHUSA
I[eJ'II/IMOCTL OCIbIX YHUCCII. I[eJ'ICHI/IC C OCTAaTKOM. CpaBHCHI/I}I. Pemenue 3aJa4 C I CJIIOYHCIICHHBIMHA
HCU3BCCTHBIMU.
Komruiexcuble yncna. FCOMCTpI/I‘-ICCKaH HUHTCPpIIPpETAld KOMIIJICKCHBIX YHCCIIL. I[eﬁCTBHTCHBHaSI n
MHUMas 4acCThb, MOIYJb n ApPrymMeHT KOMIIJIICKCHOTI'O qucJia. Anr e6paI/I‘-ICCKaH n
TPUTOHOMCTPUYICCKAs (I)OpMBI 3aIlIMCH KOMIIJIICKCHBIX YHCCII. ApI/I(pMCTI/I‘-ICCKI/IC IICﬁCTBPISI Hang



KOMIUIEKCHBIMH YHMCJIaMHd B pa3HbIX (opmax 3amuch. KOMIUIEKCHO CONpsDKEHHBIE YHCIA.
Bo3Benenue B HaTypanbHYIO creneHb (hopmyna MyaBpa). OcHOBHas Teopema areOphl.
MHoOrouseHs! 0T OJJHOM NEPEMEHHOU. [IeNMMOCTh MHOTOUYJIEHOB. JeJleHne MHOTOWICHOB

c octarkoM. PanmoHanbHbIe KOPHH MHOTOWIEHOB C IeNbIMU Ko dunmenramu. Cxema I'opHepa.
Teopema be3y. Uucno kopHell MHOrowieHa. MHOrowieHsl OT JABYX HEepeMEHHBIX. DOpMyIbl
COKpAILIECHHOT0 YMHOXKE€HUsA Uil cTapmux creneHed. bunom Hprotona. MHorowieHsl OT
HECKOJIbKUX [TEPEMEHHBIX, CHMMETPUYECKUE MHOTOUIEHBI.

Kopens crenenun n>1 u ero cpoiictBa. CreneHb ¢ palloOHaIbHBIM IIOKAa3aTEJIEM U €€ CBOWCTBA.
[lonatue o crenmeHu ¢ ACUCTBUTEIBHBIM ToOKa3zareineM. CBOMCTBA CTENEHU C JCHCTBUTEIHHBIM
[I0Ka3aTeJIeM.

Jlorapudm gucna. OcHoBHOE JorapuMuueckoe ToxaecTBo. Jlorapudm npousBeneHus, 4aCTHOTO,
CTETEeHHU; IIepeX0/l K HOBOMY OCHOBaHUIO. JleCATUYHBIN U HaTypallbHbIHN JIOrapu(MBbI, YUCIIO €.
[IpeoGpa3oBanust BbIpayK€HUH, BKIIOYAIOMINUX apu(METHUECKHE ONEpallii, a TAKKE Olepaluu
BO3BEJ/ICHUS B CTENEHb U JIOrapu(PMUPOBAHHUSL.

Tpuronomerpus
CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC MpPOM3BOJILHOTO yria. Panuannas Mmepa yrina. Cunyc,
KOCHUHYC, TaHT'€HC M KOTaHTreHC uucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXJecTBa. DopMysbl
npuBeeHud. CHHyC, KOCMHYC M TaHI€HC CYMMBbl U Pa3HOCTU JABYX YrjaoB. CHHYC M KOCHHYC
nBoitHoro yria. @opmynbl MoJOBUHHOTO yria. IIpeoOpazoBaHus CyMMbl TPUTOHOMETPHUECKHUX
(GyHKIMI B IpoU3BECHNE U MPOU3BEICHHS B CyMMYy. BolpaskeHne TpuroHoMeTpuyeckux (pyHkuui
yepe3 TaHT'eHC MOJIOBUHHOTO aprymeHTa. [IpeoOpazoBanus TPUTOHOMETPUYECKUX BhIPAKEHUH.
[Ipocreiirie TPUrOHOMETPUYECKUE YpaBHEHHS. PelleHus TPUTOHOMETPUYECKUX YpaBHEHUH.
[Ipocreiiire TPUrOHOMETPUUECKUE HEPABEHCTRA.
ApKCUHYC, apKKOCHHYC, ApKTaHT'€HC, apKKOTAaHT'€HC YHCIA.

DOyHKIUU

OyHKIWH. OOGmactp ompeneneHUss W MHOXECTBO 3HaueHHWi. ['paduk QyHKINH.
[Toctpoenne rpadukoB (yHKIMHA, 3aTaHHBIX PA3TUYHBIMH criocoOamu. CBoWCTBa (DYHKITHM:

MOHOTOHHOCTb, YETHOCTb W HEYETHOCTb, IEPHOJUYHOCTh, OTPAHUYCHHOCTH. [IpOMEKYTKH
BO3pacTaHusl U yObIBaHUs, HAHOOJIbIIIEE M HANMEHBIIIEE 3HAUYCHUS, TOUKU IKCTpEeMyMa (JOKaTLHOTO
MakcuMymMa ¥ MHHHMYMa). Bpmmykinocts ¢yHknmu. ['padudeckas wmuTepnperanms. [IprmMepsl
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B peaibHBIX MIPOIIECcCax U SBJICHUSX.

CrnoxHas ¢ynkius (komno3unus ¢pyHkuuit). Bzaumuo o6parnsie pynkuuu. O0nacts onpeaeneHus
u oOnactb 3HaueHUil oOpatHOM (yHkiuu. ['padux obpatHoit pynkiuu. Haxoxnenue QyHKIuy,
00paTHO TaHHOM.

CreneHHass (yHKIMS C HAaTypalbHBIM IIOKa3aTeleM, e¢ CBoicTBa M rpaduk. BeprukaibHbie U
TOPU30HTANIbHBIE aCUMIITOTHI rpadukoB. ['paduku npoOHO-THHEHHBIX QYHKITUI.
Tpuronomerpuyeckue (QpyHKIUH, UX CBOWCTBA M TpadUKH, MEPUOJUYHOCTH, OCHOBHOW IMEPHO/I.
OO6paTHbIe TpUrOHOMETpUUYECKHE (DYHKIIHH, UX CBOWCTBA U TpaduKy.

[TokazarenpHas ¢pyHKIMA (IKCIOHEHTA), €€ CBOICTBA U TpaduK.

Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U TpaduK.

[IpeoOpazoBanust rpauKoOB: MapaenbHbIi IEPEeHOC, CUMMETPHsI OTHOCUTENBHO OCeH KOOpAWHAT
U CUMMETpUs OTHOCUTEIBHO Hayala KOOpAWHAT, CUMMETPUS OTHOCUTEIBHO TPSAMON Yy = X,
pacTsKeHHE U CiKaThe BAOJh 0Cel KOOpAUHAT.

Ha4vaja mareMaTH4eCKOro aHAJIN3a
[TonsTe o npenene nocinenosareabHoCcTU. CyleCTBOBAHUE MpEZEIa MOHOTOHHON OrpaHUYEHHON
IIOCJIEI0BATENBHOCTH. [IMHA OKPYKHOCTHU U IUIOLIA[b KPYra KaK IPeJebl I0CIeI0BaTEIbHOCTEHN.



beckoneuno yObIBaromias reoMeTpudeckas mnpodeccuss u ee cymma. Teopembl O mpezenax
rocienoBarensbHocTel. llepexon k npenenam B HEPaBEHCTBAX.

[Tonsitue o HenpeprIBHOCTH (QYHKIIUN. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (PYHKIUSX.

ITonsaTne o npexnene ¢(yakumu B Touke. lloBenenue (yHKIMH Ha OECKOHEYHOCTH.
ACHMITOTBI.

[lonsiTne o mnpom3BoAHOW (GYHKIWH, (PU3HUECKHA W TEOMETPUYECKUH CMBICT MPOU3BOJIHOM.
VYpaBHeHHe KacaTtelbHOU K rpaduky GyHKiuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, TIPOU3BEICHHS U
gacTHOTO. [Ipor3BOIHBIE OCHOBHBIX 37€MEHTapHBIX PyHKIH. [Ipon3BoAHBIE CII0KHOM U 0OpaTHON
¢bynkuuii. Bropas mnpouwsBomHas. [IpuMmeHeHwe NTpOW3BOMHONW K HCCIEAOBaHHIO (DYHKIMHA U
OCTpoeHUI0 rpadukoB. Vcnonabp3oBaHue NPOU3BOAHBIX IPU PELICHUM YpaBHEHUI U HEPABEHCTB,
TEKCTOBBIX, (U3NYECKHMX U TEOMETPUYECKHX 3ajJay, HaX0’KJIE€HUU HAuOOJbIIMX M HAWMEHBIIMX
3HAYEHUM.

[Tnomane kpuBonMHEHHOUN Tpameuuu. [lonstue 06 ompeneneHHoM uHTerpaine. [lepBooOpasHasi.
[lepBooOpa3uble 3nemeHTapHbIX (yHkuil. [IpaBuna BeuncieHus nepBoodOpasHbeix. Popmyna
Herorona-JleiiOnuna.

[Ipumepbl UCHOAB30BaHUS MPOU3BOIHON Il HAXOXKJICHHUS HAWIYYLIEro pPelIeHUs B MPHUKIAIHBIX
3amavyax. HaxoxkaeHune ckopocTu Ajis mpoliecca, 3aJaHHoro Gopmynoi uimu rpadukom. [pumepst
MIPUMEHEHUsI HHTerpana B (pusuke u reomeTpun. Bropas nmpousBoHas u ee Gru3HMUecKuil CMBICI.

YpaBHeHMS M HEPABEHCTBA

Pemenne pannoHanbHbIX, MOKAa3aTEIbHBIX, JOrapu(MUIECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUI
Y HEepaBEHCTB. PelieHre npparmoHaIbHBIX YpaBHEHUN U HEPABEHCTB.

OcCHOBHBIE TIPUEMBI PEIICHHUS CHUCTEM YpaBHEHW: TOJCTAaHOBKA, anreOpanvecKoe CJIOKECHHE,
BBEJICHHUE HOBBIX TIEPEMEHHBIX. PaBHOCWIBHOCTH ypaBHEHHI, HEPaBEHCTB, CHCTeM. PerieHue
CHUCTEM YpaBHEHHH C JBYMsI HEU3BECTHBIMH (IPOCTEHIIINE TUIIBI). Pemenne cucteM HEpaBEHCTB C
OJHOM MEPEMEHHOM.

JlokazatenbcTBa HepaBeHCTB. HepaBeHCTBO o0 cpeaHeM apu(PMETHYECKOM H  CPEeIHEM
r€OMETPUYECKOM JIBYX YHCEI.

Hcnonp3oBanue cBOMCTB W IrpaduKkoB (HYHKIIMKA TP PEIICHWH YPAaBHCHHH W HEPaBEHCTB. MeToj
uHTepBasioB. M300pakeHre Ha KOOPAMHATHOM TMJIOCKOCTH MHOXECTBA PELICHUI ypaBHEHHH U
HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHre MaTeMaTHYEeCKHX METOJIOB JJIsi PELICHUs COJEP:KaTeNbHBIX 33Jad U3 Pa3INYHBIX
oOnacrteii HayKu U NpakTUKU. MHTeprperanus pe3yibTara, yu4eT pealbHbIX OrpaHUYCHUN.

JJIeMeHThl KOMOMHATOPUKHU, CTATUCTUKH M TEOPHUHU BEPOSATHOCTEH

TabGnuuHoe u rpaduyeckoe npeacTaBieHNe JaHHBIX. YHUCIOBbIE XapaKTEPUCTUKU PSJIOB TaHHbIX.
[ToouepenHplii MU OJHOBPEMEHHBIH BBIOOP HECKOJBKUX 3JEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
®opMynbel yHMclIa MEPECTaHOBOK, COYETAaHUH, pa3MmelleHHH. PemieHne KOMOMHATOPHBIX 3ajad.
®opmyna ouHoMa HerotoHa. CBolicTBa OMHOMUANBHBIX KO3 unmenToB. Tpeyroasauk [lackans.
DneMeHTapHble M CJOXHble cOObITHA. PaccMoTpeHHMe cilyyaeB M BEpPOATHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSATHOCTh MPOTUBOMOJIOXKHOTO coObITHA. [loHATHE O HE3aBHCUMOCTH
coObITHI. BeposTHOCTh U CTaTUCTHUYECKast YACTOTAa HACTYIICHHS COOBITHSI.

I'eomerTpus

I'eoMeTpust Ha UIOCKOCTH
CBOMCTBO OMCCEKTPHCHI yIila TpeyrojbHUKaA. Pemenne TpeyronbHUKOB. Beiuncienue 6uccekTpuc,
MeJHMaH, BBICOT, pPAJUYCOB BIHCAHHOM W ONMCAHHOM OKpyXHOcTed. DopMynsl IUIOMAIN



TpeyroiapHuKa: popmyna ['epoHa, BeIpakeHHE IUIOMAAN TPEYrOJIbLHUKA Yepe3 Palnyc BIUCAHHON U
OIMCAHHOM OKPYXHOCTEM.

Briuucienue yrioB ¢ BEpIIMHOM BHYTPH U BHE Kpyra, yrila Mexay XOpAou U KacaTrenbHou. Teopema o
MPOU3BEJICHUU OTPE3KOB X0pa. TeopeMa o kacaTenbHOU U cekyuiei. Teopema

0 CyMMe€ KBaJJpaTOB CTOPOH M JIMaroHajiel napajuieaorpamMmma.

Bnucanueie u onucaHHble MHOTOYroJbHUKH. CBOMCTBA M NMPU3HAKK BIMCAHHBIX W OMHMCAHHBIX
YETHIPEXYTOJIbHUKOB.

['eomeTpruueckue MecTa TOYEK.

Pemrenue 3a1a4 ¢ IOMOIIBIO TEOMETPUYECKHUX MPEOOPA30BAHUNA U TE€OMETPUIECKUX MECT.

Teopema Uessl u Teopema Menenas.

Dnnunc, runepboia, mapadoa Kak FTeOMETPUUECKUE MECTa TOYEK.

HepaspemmumocTts Kilaccu4ecKux 3ajad Ha IOCTPOEHUE.

[Ipsimpie U TUIOCKOCTH B TpocTpaHcTBe. OCHOBHBIC TOHSTHSA CTEPEOMETpUM (TOUKa, MpsMas,
MIJIOCKOCTH, MPOCTPAHCTBO). [ToHsATHE 00 aKCHOMAaTUYECKOM CTIOCO0€ MTOCTPOCHUSI T€OMETPHH.
[Tepecekaromuecs, mapajijieIbHbIE U CKPEITUBAIOIIMECS TIPSMBIE. YTOJI MEXKIY MPSIMBIMU

B mpocrtpaHctBe. [lepneHaukynspHOCTh NpsMbIX. [lapamuienbHOCTh M MEPHEHIUKYISIPHOCTD
NpSAMON U TJIOCKOCTH, MPHU3HAKU U cBOMCTBA. TeopeMa o Tpex nepneHaukyispax. [lepnenauxkymnsap
1 HaKJIOHHAS K IJIOCKOCTH. YTOJ MEXIYy NPSIMOU U MIIOCKOCTBIO.

[TapanienbHOCTH MIOCKOCTEHN, MEPIEHAUKYISIPHOCTD MIIOCKOCTEN, MPU3HAKKU U CBOMCTBA.
JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YIJIA.

PaccTosiHMs OT TOUKH 10 ITIOCKOCTH. PaccTosiHre OT NMpAMOi 10 MIIOCKOCTH. PaccTosiHne Mex Iy
MapajuieTbHBIMU TJIOCKOCTSIMH. PaccTostHIE MEXTy CKPEITUBAIOIIMMHUCS TTPSIMBIMH.

[TapannensHoe npoekTupoBanue. OpPTOrOHATBHOE MNpPOEKTUpoBaHMe. [lnomans oOpTOroHaIbLHOU
MPOEKIIMM  MHOroyrojibHuka. M3o0pakeHune mpocTpaHCTBeHHbIX  ¢uryp. llentpanbhHoe
MIPOEKTUPOBAHUE.

MuororpanHuku. Bepuunsl, pedpa, rpann MHOTOrpaHHuKa. Pa3BepTka. MHOTOrpaHHBIE YTJIbI.
Brinyknsie MHOTOrpanHuky. Teopema Dinepa.

[Ipu3ma, ee ocHoBaHUs, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. [IpsimMas u HakIOHHas
npusma. [IpaBmibHas npusma. [lapamnenenumnen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBbIe peOpa, BBICOTA, OOKOBas TMOBEPXHOCTb. TpeyrosbHas
nupamuja. [lpaBunsHas nupaMuga. Y cedeHHas MupaMuia.

CumMetpuu B KyOe, B apaijiesienumesie, B Ipu3Me U Mupamuie.

[ToHsiTHE O CUMMETPUU B MPOCTPAHCTBE (LIEHTpaJIbHAs, OCeBasi, 3epKaIbHas).

Ceuenunst MHOTOTpaHHUKOB. [locTpoenue ceueHuit.

[IpencraBienre O MpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTasaAp, AOJCKa’dIp U
HUKOCAdIP).

Tena u moepxHoctu BpamieHus. Lumuuap u konyc. YceueHHolid koHyc. OCHOBaHUE, BBICOTA,
O0KOBas MOBEPXHOCTh, OOpa3yromias, pa3BepTka. OceBble CEUEHUS U CEUCHHS MapayiebHbIe
OCHOBAHHUIO.

ap u cdepa, ux cedeHus. Dmmrc, runepbomna, mapadboja Kak ceueHUs kKoHyca. KacarembHas
mwiockocth K cdepe. Cdepa, BhOucaHHas B MHOTOTPaHHHK, cdepa, omucaHHas OKOJIO
MHOTOTpaHHUKA.

Hunuaapudeckue 1 KOHUYECKHE MMOBEPXHOCTH.

OO0beMbl Ten W moman ux noBepxHocTel. Ilonarue o6 ob6beme Tenma. OTHolIeHHE 00BHEMOB
MOJOOHBIX TE.

dopmynsl 00beMa Kyda, mapaienenurnena, Tpu3Mbl, IuHApa. PopmMynnbel 00beMa MUpaMHuabl U
KoHyca. DopMyInbl IUIOMIAAM TMOBEPXHOCTEH HMIMHApPa U KoHyca. DopMmynsl oObema miapa u
riomaau chepsl.

KoopaunaTs! 1 BeKTOpHI. JlekapTOBBl KOOPAUHATHI B IpOCTpaHCcTBE. DopMyna pacCTOSTHUS MEXIY
JIBYMsI TOYKaMU. Y paBHEHUS cephl U MII0CKOCTH. DopMymna pacCTOSIHHS OT TOYKH J0 TUIOCKOCTH.



Bexropsl. Monynb Bektopa. PaBeHcTBO BeKTOpOB. Cl10KEHHE BEKTOPOB U YMHOXXEHUE BEKTOpa Ha
qucao. Yros Mexay Bekropamu. Koopaunarbl BekTopa. CKalsspHOE HPOU3BEACHUE BEKTOPOB.
Komnuneapuble BekTOpbl. PasiiokeHne BekTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KommnnanapHele BeKTOpbI. Pa3noskeHue 1no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

TPEBOBAHMUS K YPOBHIO TIOAI'OTOBKU BbIITY CKHUKOB

B pe3yivmame u3yueHus MamemamuKku Ha nPoPuibHOM YyPoeHe YUeHUK
00./151ceH 3HATH/TIOHUMATh:
J 3HAQYEHHE MAaTEeMaTUYECKON HAYKH JIJISl PEIICHMS 3a]1a4, BO3HUKAIOIIUX B TEOPUU U

MPaKTUKE; IIUPOTy W OTPAHMUYCHHOCTh NPUMEHEHHUS MAaTEMaTUYeCKHMX METOJOB K aHaIW3y WU
HCCTIEIOBAHUIO MPOIIECCOB U SIBJICHUH B IPUPOJIEC U OOIIECTBE;

. 3HAYE€HHE MPAKTUKUA U BOMIPOCOB, BOSHUKAIOIINX B CAMOM MaTEeMaTHKE, TSt
(hopMUPOBaHUS U Pa3BUTHS MAaTEMATUUECKOW HAYKU;

. WJIeW PACHIUPEHHS] YHCIIOBBIX MHOXECTB KakK CMoco0a TMOCTPOCHHUsS HOBOTO
MaTeMaTHYeCKOT0 arnmnapara Jiylsl pelieHus MPakTUIeCKUX 3a/1a4 U BHYTPEHHHX 3a/1a4 MaTEMaTHKH;
. 3HAYCHHE UJICH, METOJ0B U PE3YJIbTATOB AlITeOpPhl 1 MAaTEMAaTHIECKOTO aHAIH3a
JUISl TIOCTPOEHUS MOJIENIEN PeabHBIX MTPOLIECCOB U CUTYAIIU;

. BO3MOKHOCTH T€OMETPHUH IS ONTMCAHUS CBOWCTB PEATbHBIX TPEIMETOB M UX
B3aHMHOTO PACIOJIOKCHUS;

. YHUBEPCATBHBIM XapakTep 3aKOHOB JIOTUKH MaTEMaTHIECKUX PACCYKICHHM, X
MIPUMEHUMOCTD B PA3IMYHBIX 00JIACTAX YEJTOBEUYECKOM JESITEIILHOCTH;

. pasnuuue TpeOoBaHMiL, MPeIbIBISEMBIX K JOKa3aTeILCTBAM B MaTEMaTHKe,
€CTECTBEHHBIX, COLIMATIbHO-9KOHOMUYECKUX U TYMaHUTapHbBIX HayKaX, Ha MPAKTUKE;

. POJIb aKCUOMAaTHKH B MaTEMaTHUKe; BO3MOXKHOCTb MOCTPOCHHSI MAaTeMaTHYEeCKHX
TEOpHUH HAa AKCHOMATUYECKON OCHOBE; 3HAUCHUE aKCUOMATHKH VISl APYTUX 00J1acTel 3HAHMS

u JUIS TIPaKTUKU;

® BECPOATHOCTHBIX XapaKTEp pa3JINYHBIX ITPOLECCOB U SaKOHOMepHOCTCfI OKpYXKarouero Mupa,

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUWS ymers:

L4 BBIIIOJIHATDH apI/I(bMeTI/I‘IeCKI/IC HCﬁCTBHH, co4ycTad YCTHBIC U IMCbMCHHBIC IIPUCMBI,
IIPUMCHCHUEC BBIYHCINTCIBHBIX YCTPOﬁCTB; HaXOIWUTb 3HAYCHUA KOPHIA HaTypaHBHOﬁ CTCIICHU,
CTCIICHU C pPaluOHAJIbHBIM II0Ka3aTCJICM, norapn(l)Ma, HCIIOJIB3Yyd  IIpU HCO6XOI[I/IMOCTI/I
BBIYHCIIMTCIBHBIC YCTPOﬁCTBa; MOJIb30BATLCS OLICHKOM U HpPIKPII[KOﬁ IIpH IIPAKTHUYCCKUX PaACUYCTaAX;

J IPUMEHSTH OHSATHUS, CBSI3aHHBIE C IETMMOCTBIO LIEIBIX YUCE, IPU PeIICHUH
MaTeMaTUYECKUX 3a/]ay;

J HaXOJIUTh KOPHU MHOTOWIEHOB C OJHOM NepeMEHHOM, pacKiIabIBaTh
MHOTOYJIEHBI HA MHOKUTEIH;

J BBITNIOJIHATH ACUCTBUS C KOMIIJIEKCHBIMH YMCIIAMH, TI0JIb30BATHCS FEOMETPUUECKON
MHTEPIIPETALMEN KOMILIEKCHBIX YMCEJ, B MPOCTEHIIMX CIIydasX HaXOIUTh KOMIUIEKCHBIE KOPHHU
ypaBHEHUH C IeHicTBUTENBHBIMU K03 duiinenramu;

J IPOBOJUTH ITPE0Opa30BaHUs YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUN, BKIFOUAIOIINX
CTETIeHH, paluKabl, JOrapuGmbl 1 TPUTOHOMETpUYECKHE (HYHKIINY;

HCIIO0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH B
MOBCEeHEBHOM KU3HHU JUIS:

. MPAKTUYECKUX pacueToB 1Mo (opmynaM, BKIO4as (HOPMYIbI, coJepaliie
CTENEHH, paJUKalbl, JorapupMel W TpUTOHOMETpUYECKHE (YHKIUH, HUCHONb3Ys IpH
HE00X0IMMOCTH CIIPaBOYHBIE MAaTEpUAIbl U POCTEHIINE BHIYUCIUTEIbHbBIE YCTPONCTBA,



OYHKIIUU U T'PAOUKHA

yMeThb:

. OTIpENIeNATh 3HaUeHUE (PYHKIIMH [0 3HAYCHHUIO apryMEHTa IPU Pa3IMYHbIX
cnioco0ax 3afanus GyHKUIUH;

. CTPOUTH TPaPUKH U3YU4EeHHBIX (DYHKIIHIA, BBITOJHATH MPE0Opa3oBaHus IpaKoB;
. OTIMCBIBATH TIO TPaUKy ¥ 10 GOopMyJie TIOBEJACHNE U CBOMCTBA (DYHKITHIA,

. peuaTh ypaBHEHHsI, CUCTEMBI YPAaBHEHUH, HEPABEHCTBA, UCIIOJIb3Yysl CBOMCTBA

byHKUMi 1 ux rpaduyeckue IpeacTaBICHNUS;

HCII0JIL30BATH NMPHOOpeTeHHbIEe 3HAHUS U YMEHHS B IPAKTHYECKOM 1esiTeJIbHOCTH 1
NOBCEAHEBHOM KM3HU JUIS:

- OTIHMCAHHUS U UCCIIEJIOBAHUS C IOMOIIbIO (QYHKIIUN peaibHbIX 3aBUCUMOCTEH,
MpeICTaBICHUs] UX TpadUUeCKH; HUHTEpIpETai rpa(UKoB peantbHbIX MPOIECCOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A ymeTs:

° HaXO0JUTh CYMMY OECKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKHIl MPOTPECCHH;

. BBIUUCIIATh TPOW3BOJHBIE U TIEPBOOOpA3HBIC SJIEMEHTApHBIX (YHKIHUH, MpUMEHSSA
npaBI/ma BBIYUCIICHUA HpOI/I3B021HBIX nu HCpBOO6paBHBIX, I/ICHOHBBYH cnpaBquHe MaTepI/IaJ'IBI;

° uccienoBaTh GYHKINUU U CTPOUTH UX TpaduKU ¢ TOMOIIbIO POU3BOIHOM;

° pelaTh 3a/1a4y ¢ IPUMEHEHHEM ypaBHEHHS KacaTelbHOM K rpaduky QpyHKINU;

° pemiaTh 3a/1a4i Ha HaXO0XJACHUE HAaMOOJIBIIETO M HAMMEHBIIIETO 3HAYCHUSI
(yHKIIMM Ha OTPE3KE;

° BBIUMCIISITH TJIOIIA/Ib KPUBOJMHEHHOMN Tpaneluu;

HCNO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHH B MPAKTHYECKOM J1esITeJIbHOCTH H
NMOBCETHEBHOM KM3HHU JIJIS:

° pelIieHus: TeOMETPUICCKUX, (DU3UICCKUX, SIKOHOMUYECKUX U JAPYTUX MPUKIATHBIX
3a/1a4, B TOM 4YHCJIC 33Jlad Ha HauOOJIbIIME ¥ HAaWUMEHBIIKME 3HAYCHHS C MPUMEHEHHWEM armapara
MaTEeMaTUUECKOTO aHAIN3a;

YPABHEHUA U HEPABEHCTBA

yMeThb:

J pelaTh palMoHaIbHbIE, TOKa3aTeIbHbIC U JJOrapu(pMUUecKre ypaBHEHUS U
HEpaBEHCTBA, UPPALlMOHAJIbHBIEC U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

J JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA,

J pelaTh TEKCTOBBIE 3a/1aul C IOMOIIIbIO COCTABJICHUS YPaBHEHHM, 1 HEPABEHCTB,
UHTEPIPETUPYS PE3YIbTAT C YUETOM OTPAaHUYEHUH yCIOBHS 3a1auu;

J n300paXkaTb Ha KOOPJIUHATHON IUIOCKOCTH MHOKECTBA PELLICHUH YpaBHEHUH U
HEPaBEHCTB C JIByMS IEPEMEHHBIMU U X CUCTEM.

J HaXOJIUTh NMPUOIMKEHHbIE PEIIEHUS] YPaBHEHUN U UX CUCTEM, UCIIOJIb3Ys
rpaduuecKuil METox;

o pelaTh ypaBHeHHUs, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM TpapUUECcKIX

MpeJCTaBICHUN, CBOUCTB (PYHKIIMA, TPOU3BOIHOM;
HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH B

MOBCEIHEBHOM KM3HHU JIJIS:
L4 NOCTPOCHUA U UCCICIOBAHUS HpOCTCﬁIHHX MaTEMaTHUYCCKUX MOHCHCﬁ;

3JEMEHTHI KOMBUHATOPUKHA, CTATUCTUKHU U TEOPUU BEPOSITHOCTEH



yMeThb:

J pemaTh MpocTeiine KOMOWHATOPHBIE 33aJadyd METOJOM Iepebopa, a Takxke ¢
UCTOJb30BAHMEM H3BECTHBIX (opmyn, TpeyronpHuka Ilackans; BBIYHCIATH KOI(DPHUIIMEHTHI
6unoma HeroToHa 10 popMyIie U ¢ UCTIOIB30BaHUEM TpeyrojbHuKa lackas;

o BBIYUCIIATH BEPOSITHOCTH COOBITHIA HAa OCHOBE TIOJICYETa YHCIIa UCXOI0B
(mpocreiiiue ciyyan);

HCII0JIb30BaTh lePIOﬁpeTeHHLIe 3HAHUSI U YMCHUA B HpaKTH‘leCKOﬁ ACATECJIBbHOCTH
u HOBceIlHeBHOﬁ AKM3HM JJIA:

° aHaJIM3a pCaJIbHbIX YHMCJIOBBIX JAHHBIX, IMMTPCACTABJICHHBIX B BUAC AUArpaMM,
rpaduKoB; U aHaIu3a HHPOPMAIIMU CTATUCTUYECKOTO XapaKTepa;

TFEOMETPUSA
yMeThb:

. COOTHOCHUTbH IUIOCKHE TreoMeTpuueckue (QUrypbl U TpexXMepHble OOBEKThI C UX
ONMCAHUSAMH, YEPTEKAMHU, U300paKEHUSAMHM; pa3IuyaTh U aHAJIM3UPOBATh B3aUMHOE PACIOJIOKEHUE

duryp;

o n300paxaTh reOMETPUUECKHE (PUTYPBI U TEJa, BHIMOIHITH YEPTEXK 10 YCIOBHIO
3a/1a4u;
J pemiaTe T€OMETPUYECKHME 3aJayd, ONUpasCh Ha M3y4EHHBIE CBOMCTBA

IUTAHUMETPUYECKUX W CTEPEOMETPUYECKMX (UIyp M OTHOIIEHUH MEXIYy HHUMH, NpPUMEHSs
anredpanveckuii 1 TPUrOHOMETPUYECKU anmnapar;

o MIPOBOJIUTH JIOKA3aTeIbHBIC PACCYKICHUS TIPU PEUICHUH 3a/1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

. BBIYHCIISATH JIMHEWHBIE 3JIEMEHTHI U YIJIbl B TPOCTPAHCTBEHHBIX KOHPUTYpALIUSIX,
00BEMBI U TUIONIA/IM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE U UX MPOCTEHITNX KOMOUHALIN;

J IPUMEHSITh KOOPJIUHATHO-BEKTOPHBIN METO/ ISl BHIYMCICHUS! OTHOILICHUH,
pPaccTOSIHUMN U YTJIOB;

L4 CTPOUTHb CCUCHUA MHOTOI'PaHHHUKOB H 1/1306pa>1<aTL CCUCHUA TCJI BpAILICHHA,

HCI0JIb30BaTh NPHOOPeTeHHbIe 3HAHUSA U YMEHHS B IPAKTUYECKOI 1esiTeJIbHOCTH
u NOBCEHEBHOM KM3HU IS

. uccieoBaHus (MOASTUPOBAHUS) HECTOKHBIX MPAKTUYECKUX CUTYAlIUi Ha OCHOBE
W3YYEHHBIX (DOPMYII U CBOUCTB GUryp;
. BBIUMCIICHHS UIMH, TUIOIIAAei U 0O0BEMOB peallbHbIX OOBEKTOB IMPHU PEIICHUU

NPAKTUYECKUX 3aJay, MHCIOJb3ys HpPU HEOOXOJUMOCTH CIPABOYHUKM UM  BBIUYUCIUTENIbHBIE
YCTPOUCTBA.

. nproOpeTeHus MPaAKTHUECKOTO OMbITA JESITEIbHOCTH, IPELIECTBYIOMIEH
npoeccuoHaIbHON, B OCHOBE KOTOPOM JIEKUT JAHHBIA ydeOHBIN IpeaMeT.



