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1. TlosicHUTEAbHAS 3AMUCKA

11. Henu u 3a0auu, pewraemvle npu peanuzayuu padoueii RPoOZPaAMMbl.
N3ydyenne matemaTHKu Ha 0230BOM YPOBHE CpelHEro oO0IIero oopa3oBaHus HAIpaBJIeHO Ha

JOCTHKECHHE CICTYIONINX IeJIeii:

—  (¢opMupoBaHUE IPEICTABICHUNA O MaTeMaTHKE KaK YHUBEPCaIbHOM SI3bIKE HaYKHU, CPEJCTBE
MOJIETIUPOBAHUS SIBJICHUM U MPOLECCOB, 00 UAESIX U METOAaX MaTEeMaTHUKH;

—  pa3BUTHE JOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUECKON
KYJIBTYPBl, KPUTUYHOCTH MBIIIICHHUS HA YPOBHE, HEOOXOAUMOM Jisi OyayIe mpodeccuoHanbHOMI
NEeSITeNIbHOCTH, a TaKXKe MOCIIEAYIoNIero 00y4eHus B BbICIIEH IIKOJIE;

- OBJIAAICHUC MATCMAaTUUICCKUMU 3HAHUAMU U YMCHUAMU, H€O6XO[[I/IMBIMI/I B HOBCGI[HGBHOﬁ KU3HU, OJIA
HU3YUCHUS HIKOJBbHBIX CCTCCTBCHHOHAYUYHBIX JUCHHUIIINH Ha 0a30BOM YPOBHE, AJId IMOJTYYCHUA
o0Opa3oBaHUs B 00JIaCTAX, HE TPEOYIOMUX YryOJIeHHOM MaTeMaTHUYeCKON OArOTOBKY;

- BOCIIMTAaHUC CPECACTBAMH MAaTCMATUKU KYJIbTYPbI JINYHOCTH, IOHUMAaHHA 3HAYUMOCTH MAaTCMAaTUKHU
JUTSL HAYYHO-TEXHUYECKOT0 IPOorpecca, OTHOMICHHS K MAaTEMaTHKE KaK K 9YacTH 00IIeueI0BeUeCKOi
KYJIbTYpPbI 4epe3 3HAKOMCTBO C UCTOPUEH pPa3BUTHS MaTEMaTUKH, SBOJIIOIMEH MaTEMaTHUECKUX UICH.

[Tpu u3yyeHnn Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE PEINAIOTCS CIICIYIOINE 32 AU :

—  CHCTeMaTu3alus CBEJICHUN O YKcliaxX; U3y4eHHE HOBBIX BUIOB YMCIOBBIX BBIPAXKEHUN U (HOPMYIT;
COBCPUICHCTBOBAHUC MPAKTUUCCKHUX HABLIKOB 1 BEIYHCIIATEILHON KYJBTYPBbI, paCIIMPECHUC U
COBEpIIICHCTBOBAaHUE aJIreOpanvecKkoro anmapara, ChopMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0
MPUMCHCHUC K PCIICHUIO MATCMATUYCCKUX U HCMATCMATUICCKUX 3a/1a4,

—  pacuIMpeHue U cucTeMaTu3alus OOUIMX CBEACHHUM 0 (PYHKIMSIX, TOMOJIHEHUE Kacca U3y4aeMbIX
GyHKIUH, MIUTFOCTPALUS IUPOTHI MPUMEHEHHS (PYHKIMH ISl OMUCAHUS U U3YYEHUS PeabHBIX
3aBHCHUMOCTCH;

—  pa3BUTHE MPEACTABICHUI O BEPOATHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM
MHpE, COBEPUICHCTBOBAHUE WHTEIUIEKTYAIbHBIX U PEYEBBIX YMEHUHN MyTeM 00OTaIlCHUS
MAaTE€MaTUYCCKOTO A3bIKA, pa3BUTHUA JIOTHYCCKOT'O MBIIIJICHU A,

—  3HaKOMCTBO C OCHOBHBIMH HJIESIMU U METOJaMH MaTeMaTHUeCKOTro aHalln3a, CUCTeMaTH3allus
CBEICHMI 0 PUTypax Ha MIIOCKOCTH; MHOTOTPAHHUKOB U TEJ BPAIllEHUs B IPOCTPAHCTBE;

—  U3y4Y€HUE CBOMCTB MPOCTPAHCTBEHHBIX TN, (OPMUpPOBaHHE YMEHUS IPUMEHSAThH OJy4YEeHHbIE 3HAaHUS
AT PpCIICHU MMPAKTUYCCKUX 3aaa4,

—  COBEpIICHCTBOBAaHHE MPAKTHUYECKUX HABBIKOB U BBIUMCIUTEIHHOU KYIbTYPBI, pACIIMPEHUE U
COBEpIIIEHCTBOBAaHUE aJIreOpanvecKkoro anmapara, CQoOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €T0
MIPUMEHECHHE K PEIICHUIO0 TCOMETPHUSCKUX 3a71a4

1.2. Hopmamugnvie npagogvie 00KymMeHmbl, HA OCHOBAHUU KOMOPLIX pazpadbomana padoyasn
npozpamma.
- @®enepalbHbIil  KOMIIOHEHT ['OCynapcTBEHHOTO  00pa3oBaTENbHOrO  CTaHJAapTa  OOIIero
oOpa3oBaHms, YTBEPKAEHHBIA TprKa3oM MunucrepcTBa oopaszoBanust Poccun ot 05.03.2004 1. Ne 1089
«O06 yTrBepkaeHHU (peepaibHOrO KOMITIOHEHTa TOCYAApCTBEHHBIX CTaHJIAPTOB HAYaJIbHOTO OOILEro,
OCHOBHOTO OOIIIETO U CpeHero (MTOJTHOTO0) 001Iero 00pa3oBaHus» C HK3MEHECHHUSIMHU U JIOTTOJTHCHHUSIMH .
- [Tpuka3 MunuctepctBa obpazoBanus Poccuu ot 09.03.2004 r. Ne 1312 «OO0 yTBepxaeHUU
dbenepaibHOr0 0a3MCHOTO Y4eOHOTO IJIaHA M MPUMEPHBIX YY€OHBIX IUIAHOB JJII 0011e00pa30oBaTEIbHBIX
yupexnaenuii Poccuiickoit ®enepanyu, peanu3ylomUX MpOrpaMMbl  00mero oOpa3oBaHUS» C
M3MEHEHUSIMH U JIONIOJTHEHUSIMU
- [Tucemo Munobpuayku P® ot 07.07.2005r. Ne 03-1263 « O mpuMmepHBIX Tporpammax Io
y4eOHBIM TIpeMeTaM (eepaibHOro 6a3uCHOro Y4eOHOTO MIaHay
- [Tpuxa3 MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoit @enepanuu ot 28.12.2018 roma Ne
345 «O06 yrtBepxkaeHun ¢eaepaTbHOr0 MEepeyHs Y4eOHMKOB, PEKOMEHIYEMBIX K HMCIOJIB30BAHUIO MPHU
peanu3ai UMEIOIINX TOCYJapCTBECHHYIO aKKpeIuTaluio 00pa30BaTEeNbHBIX IMPOrpaMM HadajJbHOTO
00111ero, OCHOBHOTO OOIIETO, CpeHero oomero oopazoBanus» (B penakiuu ot 08.05.2019)
- OO6pa3oBarenbHast mporpamma cpennero obmuiero oopazosanust MAOY COILL Ne30



1.3.Csedenusa o npozpamme, Ha ocHoéanuu Komopoil papadomana padouas npozpamma.

[Tporpamma pa3paboTtaHa Ha ocHoBaHuH [IpUMEpHON POrpaMMBI CpEAHETO O0IIEero 0Opa3oBaHUS IO
Marematuke  (mucbmo  JlemapTameHTa — TOCYJAapCTBEHHOW — MONUTUKH B 0Opa3oBaHUU
MunucrepctBaobpazoBanus u Hayku P®D ot 07.06.2005 r. Ne 03-1263) ¢ yuerom TpeboBaHuUit
@enepallbHOTO KOMIIOHEHTAa TOCYJAapCTBEHHOI'O CTaHAapTa CpeAHero ooOmero oOpa3oBaHUS 110
MaTeMaTHKe Ha 0a30BOM ypOBHE.
JaHHas mporpaMMa BBITIOJIHSET TBE OCHOBHBIX (DYHKIIHH.
HudopmarimoHHO-MeTOIM4ecKass (YHKIUS TI03BOJSIET BCEM y4YacTHHKaM 00pa30oBaTebHOTO
Ipolecca MOIYYUTh IPEACTaBICHHE O LIENIX, COACP KaHUU, 0OIel cTpaTerui 00y4yeHusl.
OpraHu3alMOHHO-TUIAHUPYIOMIAs (QYHKIMS TPEAyCMaTPUBACT BBIICICHUE JTAlloB OOYYCHHS,
CTPYKTYpUpPOBaHUE y4eOHOrOo Marepuana, ONpEACICHUE ero KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX
XapaKTEPUCTHK HA KaXKJIOM U3 ITAIIOB.

1.4. Obocnosanue évi60pa npumepHoil RPOPaAMMbL 013 PA3PAdOMKU PAdOYell NPOZPAMMEYL.
[IpumepHass mporpamma cpeaHero oOuiero oOpa3zoBaHUs MO MaTeMaTHUKE , pEKOMEHIOBAaHHAs K
NPUMEHEHHI0O THCHbMOM JlemapraMeHTa rocylapcTBEHHOW NOJUTHKH B oOpa3oBaHnu MuUHHCTEpCTBA
obpazoBanus u Hayku P® ot 07.07.2005r. Ne 03-1263, obecrieunBaeT ycBOeHHE y4eOHOrO MaTepuaia B
cooTBeTCTBUM ¢ PDenepaibHbIM KOMIOHEHT ['ocynapcTBEHHOro 00pa30BaTENbHOrO CTaHJApTa OOIIEro
oOpa3oBaHMs, YTBEPKIEHHBIM mpukazoM MuHucrtepctBa obpaszoBanuss Poccum ot 05.03.2004 r.(c
M3MEHEHHUSIMU U JIOTIOJIHCHUSIMU ) 1
COJICHCTBYET COXPAHEHUIO €IUHOr0 00pa30BaTENbHOTO IPOCTPAHCTBA, HE CKOBBIBasi TBOPUYECKOM
MHUIMATUBBI YYUTEIIS, IPEIOCTABISACT IIMPOKHE BO3MOKHOCTH JUISl PEATM3ALUU PA3IMYHBIX MOIXO0A0B K
MIOCTPOCHUIO Kypca, B TOM YHUCIIE C yYETOM OCOOEHHOCTEH yJaluxcs Kiacca
bazoBeIii ypoBeHb CTaHIapTa y4eOHOTO MpeaMeTa OPUEHTUPOBAH Ha (OPMHUPOBaHUE OOMIEH KYIbTYpPhI H
B OOJbIICH CTENEeHU CBA3aH C MHUPOBO33PEHUECKUMHU, BOCHHUTATEIbHBIMU, PAa3BUBAIOIIMMU 3aadaMu
obmero o0pa3oBaHMA, 3aJa4aMd COIMANM3AIMH M PAa3BUTHA TIPEACTABICHUN OOydJaIOMMXCS O
NepCreKTUBax NpoQeccuoHanbHOro 00pa3zoBaHus U Oyayliei npopeccuoHaTbHON AeATEIbHOCTH.

1.5. Hughopmayusn o 6necennvlxX U3MEHEHUAX 8 NPUMEPHYIO RPOZPAMMY U UX 00O0CHOBAHUE.
H3MeHeHuns CBSI3aHbl C M3MEHEHUSIMU, BHOCHUMBIMU B DenepalibHbIii KOMIOHEHT ['0CyaapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAapTa oOmero oOpa3oBaHMs, YTBEPKIEHHBIM MpHKa3oM MuUHHCTEpCTBA
obpazoBanus Poccum ot 05.03.2004 1. 1 pakTHUECKUM KOJIUYECTBOM YacoB B YueOHOM miiane MAOY
COIL Ne30 na 2019/2020 yuebHsblit roa

1.6. Onpeoenenue mecma u ponu yuedHoz20 Kypca

— Kypc o0ecrieunBaeT I0CTYIMHOCTh 00yU€HHUs, CIIOCOOCTBYET MPOOYKIECHUIO Y YUAIIUXCSl MHTEpeca
K 3aHATHSM MaTeMaTHUKOW, HAKOIUIEHHIO OIbITa MOJAENUPOBaHUSA (OOBEKTOB, CBS3E€H, OTHOLIEHWH) —
Ba)XKHEUIIEro MeToAa MaTemaTtuku. Kypc sBiseTcss HayajJoM M OPraHMYecKOW 4YacThiO0 HIKOJIHHOTO
MaTeMaTHIeckoro oopasoBanus. CeroqHs MaTeMaTH4Yeckoe 00pa3oBaHUE paccMaTpUBAETCS Kak OHO M3
KIIIOYEBBIX HalpaBlIeHUH, KOTOPOE MO3BOJUT MPEOA0JIETh MOCIEACTBUS I100aTLHOI0 SKOHOMUYECKOTO
Kpu3nca u odecneunTs BbIXoJ Poccuy Ha MHHOBALIMOHHBIN MYTh Pa3BUTHSL.

—  TpeboBaHus K PeIMETHBIM pe3yIbTaTaM OCBOECHUS NMPO(UIBHOTO Kypca MaTEeMaTUKU JAOJKHBI
OTpaXKaTh:

- c(OpMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMAaTHKE KaK YaCTU MUPOBOM KyJIbTYphl U O MECTE
MaTeMaTHKU B COBPEMEHHOM IIMBUIIM3AIMHU, O CIIOCO0aX ONMUCaHMs HA MAaTEMATUYECKOM SI3bIKE SIBJICHUN
pearbHOTO MHpAa;

—  chOpMHPOBAHHOCTh MPEACTABICHUI O MATEMaTUYECKHX MOHATHIX KaK O BKHEHIINX
MaTeMaTHYECKUX MOJIENISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3Hble MPOLIECCH U SIBJICHHUS;
IMOHUMAaHHE€ BO3BMOKHOCTH aKCUOMATHYECKOT'O ITOCTPOCHUSA MATEMATHYCCKUX Teopnﬁ;

- BJIaACHUC MCTOJaMU JOKa3aTCJILCTB U AJITOPUTMOB PCIICHHA; YMCHHUC UX ITPUMCHSATD, IIPOBOAUTD
JI0Ka3aTeNIbHbIe PACCYKICHUS B XO/I€ PELICHHUS 3a/1ay;

—  BJaJCHHE CTaHJAPTHBIMHU MPHUEMaMH PEIICHUS PAIlHOHAILHBIX W UPPAIIMOHATHHBIX,
MOKa3aTeIbHbBIX, CTETICHHBIX, TPUTOHOMETPUYCCKUX YPAaBHEHHI U HEPABCHCTB, HX CHCTEM;
HCIOJIb30BAHUC I'OTOBLIX KOMIIBIOTCPHBIX IPOrpaMM, B TOM YHCJIC IJId MOUCKA IMYTHU PCIICHUA U
WLTIOCTPAIMH PEIICHHs yPaBHECHHUI U HEPABECHCTB;




- c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSX, HJICSIX U METO/IaX MAaTEMaTHYECKOTO
aHanu3a;

- c(hOpMUPOBAHHOCTH MPEACTABICHUH O MPOIECCaX U SBICHUIX, MMEIOIINX BEPOSTHOCTHBII
XapakTep, O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE, 00 OCHOBHBIX TOHSATHSIX
3JIEMEHTAPHOU TEOPUM BEPOSITHOCTEN; YMEHUH HaXOAUTh U OLICHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITHI B MTPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XaPAKTEPUCTUKH CIyJAHBIX BEINYHH,

- BJIaJICHUE HABbIKAMHU UCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MPU PEIICHHUH 3a]1a4.

- Coneprkanue y4eOHOTro mpeaMeTa MaTeMaTHKH MEHSETCSI CO BPEMEHEM B CBSI3U C PACIIUPEHUEM
nesnei oOpa3oBaHMsl, MOSBIICHUS] HOBBIX TPEOOBAaHUH K IIKOJBHOM MOJTOTOBKE, H3MEHEHHEM CTaHIapTOB
oOpasoBanus. HempepbiBHOE pa3BUTHE CaMOi HayKH, ITOSIBJICHUE HOBBIX €€ OTPaciICH M HaIpaBJICHUM
BJICUET 3a COOOH Tak)Ke OOHOBIICHHE COACPIKAHUS 00pa30BaHUS: COKPAIIAIOTCS Pa3/ieiibl, HE UMEIOIINE
MMPAKTUYECKYIO IEHHOCTh, BBOJSATCS HOBBIE IIEPCIIEKTUBHBIE U AKTYaJIbHBIE TEMbI

- OO0yueHHe yJamuxcs MaTeMaTHKE HAIIPaBJIEHO HA OBJIAJCHUE YUAITUMUCS CUCTEMOMN
MaTeMaTUYeCKUX 3HAaHUH, YMEHHI W HaBBIKOB, HEOOXOIMMBIX VISl JAIbHEHUIIIET0 U3yUYeHUSI MATEMATHKH H
CMEXKHBIX YUCOHBIX IMPEIMETOB U PEIICHHS MPAKTHYCCKUX 3a1a4, Ha PA3BUTHE JJOTHUSCKOTO MBIIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKECHUS, YCTHON M MUCbMEHHON MaTeMaTH4YeCKOW peur, (hopMupoBaHue
HaBBIKOB BBIUYMCIICHUH, aJIreOpanuecKux npeoopa3oBaHuil, pelieHusl ypaBHEHUN U HEPABEHCTB,
WHCTPYMEHTAJIBHBIX U TpapUYeCKUX HABBIKOB.

- CoBpeMEHHBIN 3TaN Pa3BUTHS MaTEMaTHKHU KaK y4eOHOTO IIpeaMeTa XapaKTepU3yeTcs: )KECTKUM
0TOOPOM OCHOB COJIepKaHUS; YETKUM OIPEICICHUEM KOHKPETHBIX IeJIeH 00ydeHHsI, MEXKITPEIMETHBIX
CBsI3€H, TPEOOBAHMSIMH K MATEMATHICCKOM MTOJATOTOBKE YUAIMXCS HA Ka)XI0OM 3Tare 00ydeHus;
YCWJIEHHEM BOCHUTHIBAIOLIEH U pa3BUBAIOLIEH POIM MaTEMaTUKHU, €€ CBA3U C )KU3HBIO;

1.7. Hugpopmayusa o konuvecmee yueodHvIX 4acos.
B coorBercTBUU C y4eOHBIM IJIAHOM IIKOJIbI HAa M3ydeHHE MaTeMaTuku B 11-x kimaccax Ha 6a30BOM
YPOBHE MIPEIYCMOTPEHO O0YUEHHUE 110 IBYM MOIYIISIM «Anredpay u « eoMeTpus».
Ha uzyuenue
—  Momayns «Anredpay orBoautcs 68 yacos (34 Henenu no 2 yaca B HEJIETIO);
— Moayins «I['eomerpusi» orBoauTcs 68 yacoB (34 Henenu no 2 yaca B HEJEIIO);

— KommuectBo KOHTPOJIBHBIX pa60T B TCUCHHUC TOJa ABJIACTCA NMPHUMCEPHBIM W MOXKCET U3MCHATHCA
YUYUTCIIEM IIPpU KAJICHAAPHO - TEMATUYCCKOM IIJIAHUPOBAHUHN Ha y‘le6HHI>i Toa.

1.8. @opmuvl opzanuzayuu obpazoeamenvro20 npovecca

OcHoBHOI (opMmoii 00yueHHs sBIsieTCS YpOK. Bce ypokHM MOXHO pa3lieNuTh Ha TPU TPYIIIBL:
YPOK O3HAaKOMJIEHUS, YPOK 3aKpEIUICHHMs M YPOK IPOBEPKM 3HAaHUW, YMEHMN M HaBbIKOB. Ha ypoxe
O3HAKOMJIEHHUS C HOBBIM MaTepHajia MOKHO UCIIOJIb30BaTh Takue (JOpMbI OpraHu3alnu yueOHOM paboThI:
JeKIus, JKCKypcus, Oecena, mabopaTopHas paboTa, KOH(EPEHIHS, TPATUIUOHHBIM YpOK. YPpOK
3aKpeIUIeHUs] MOXKET BKJIIOUaTh Takue OpPMbI KaK: CeMUHAp, MPAKTUKYM, KOHCYJIbTalU, JJabopaTopHas
paboTa, KOHpepeHIus, YPOK KIIOUYEBBIX 3aJa4, paboTa B Iapax MOCTOSHHOTO U CMELIeHHOro cocTaBa. Ha
ypoKax MpPOBEpPKH 3HAHUH BO3MOXKHA OpraHU3alMs CaMOCTOATENbHOM paboThl, ypoka - 3auéra,
KOHTPOJIBHON paboThl, coOece10BaHusl, BUKTOPUHBI, UTPHI U T.JI. BEIOOp GOpM 3aBUCUT U OT TEMBI YPOKa,
U OT YpPOBHsS MOJTOTOBJICHHOCTH Yy4YalluXcs, U OT OO0beMa H3y4aeMOoro MarepHuaia, €ro HOBHU3HHBI,
TPYJIHOCTH.

1.9. Texnonozuu obyuenus.

- Texuonornu TPpaaAUuLIUOHHOI'O 06yquI/1$[ IJIs1 OCBOCHUSA MHHHMYMa COACPKAHUA 06p330BaHI/I$[ B
COOTBETCTBUU C Tpe60BaHI/I5[MI/I CTaHIapTOB.

— TexHonoruu, MOCTpOEHHBIE HA OCHOBE OOBSICHUTEIHHO-UILTIOCTPATHBHOTO criocoba obyuenus. B
OCHOBE — WH(pOpPMHpPOBaHHE, NPOCBEIICHHE OOYYAIOMIMXCSd ¥ OpPTaHM3als WX PEnpOIyKTUBHBIX
JEWCTBUH C IENIBbI0 BEIPAOOTKH Y IIKOJILHUKOB 00IIEeYy4eOHBIX YMEHUH 1 HABBIKOB.

— TexHomoruu peanu3anuy MEXKIIPEIMETHBIX CBs3€i B 00pa30BaTEIILHOM MPOIIECCe.

— Texnomornn muddepeHnnpoBaHHOTO OOyYEeHHsS Ui OCBOEHUs Yy4yeOHOTO Marepuaia
00yJaroIUMUCS, Pa3IHYAIOIIMMUCS 10 YPOBHIO 00y4aeMOCTH, IMOBBIIICHUS I03HABATEILHOTO HHTEpECa.
OC}’H.IGCTBJ'DICTCH OyTeM ACJICHUA KJIaCCa Ha IMOJABUKHBIC W OTHOCHUTCIBHO TIOMOI'CHHBIC IO COCTAaBy
TPYIIBL JUIE OCBOSHHS MPOTPaMMHOTO MaTepuaja B pa3jMYHBIX 00JACTAX Ha Pa3IMYHBIX YPOBHSX:
MUHUMAITBHOM, 6230BOM, BAPUATUBHOM.



— Texnomorust mpoOieMHOro OOYyYEeHHS C II€JbI0 Pa3BUTHA TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcsi, UX HWHTEJUVIEKTYaJbHOTO MOTEHIMajda, IO3HaBaTeNbHBIX BO3MOXHOCTEH. OOydeHue
OPHUEHTHUPOBAHO HA CAMOCTOSITENIbHBIN TMOWCK pe3ylibTaTa, CaMOCTOSTENbHOE [OObIBAHWE 3HAHWU,
TBOPUYECKOE, HMHTEIUIEKTYaJbHO-I03HABATEIbHOE YCBOCHHME YYCHHKAMHU 3aaHHOTO MPEeIMETHOTrO
Marepuara.

— HMuadopmManmoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH.

— 3popoBbecOeperaroiire TeXHOJIOTHH: UCIOIb30BaHNe KaOMHEeTa MaTeMaTHKHU, TOJITOTOBICHHOTO K
yaeOHOMY Tipolieccy B coorBercTBUM ¢ TpeboBanusimu CAHIIuH, orTcyrcTBHe MOHOTOHHBIX,
HEMPUATHBIX 3BYKOB, IIYMOB, pa3apa)KUTeNeld U T.JA., UCIIOJIb30BAHUE PA3JIMYHBIX HATJIATHBIX CPE/ICTB,
cpeacts TCO, mynbTHMEIHa-KOMILIEKCOB, KOMIbIOTEpa B cooTBeTcTBUU ¢ TpeboBanmsimu CAHIIuH,
aKTUBHOE BHEAPEHHUE 030POBUTEIHLHBIX MOMEHTOB Ha ypoKe: (PU3KYJIbTMUHYTKH, TUHAMUYECKUE Tay3bl,
MUHYTHI pEJIaKCAIlWH, AbIXaTelbHAs THUMHACTHKA, TMMHACTHKA JUIS TJia3, MAacCaXX aKTUBHBIX TOYEK;
COOTBETCTBHE YCIOBUN B Kjlacce JUIsl MPOBENEHUs Takux (GopM pabOThl, OCOOCHHO AJIs AbIXaTEeIbHBIX
yIpakHEHUH, HaOII0ACHUE 32 TOCAIKON yJaIIuXCsl; Yepe0BaHUE 1103 B COOTBETCTBUU C BUJIOM PAOOTHI.

— TexHonorus ypoBHeBoU nuddepeHraium.

— TexHonorus 00y4eHus KaKk y4eOHOTr0 UCCIIEJOBAHUSI.

— TexHomnorus 00y4eHus B COTPYAHUYECTBE.

— IIpoekTtHas TexHONOrUS.

1.10. Mexanusmot popmuposanusn Kiro4ueevlx KOMnemeHyuil 00yuarouuxcs.

— ConmanpHas KOMOETEHIMs: NPUMEHEHHE 3a/ad pa3HOr0 YpOBHS, BapHaTHBHBbIC JIOMAIIHHE
3a/laHusl, pa3U4HbIe POPMBI TEMATUYECKOTO OIEHMBAHUs, OPraHu3allks TPYMIoBOil paboThl (B rpymmax
CMEHHOTO U TIOCTOSIHHOTO COCTaBa), CAMOOIIEHKA M B3aUMOOIIEHKA paboT U OTBETOB.

— KommyHuKkaTtuBas —KOMIETEHIIMS: BBIMOJIHEHUE Pa3UYHBIX BHUJOB MUCHBMEHHBIX  paboT,
dbopmHupoBaHHE KYJIBTYphl pEYH, CO3JaHHE TMPOOJIEMHBIX CHTyallMd Ha YpOKe, IpOBEIACHUE
HECTaHapPTHBIX YPOKOB, GOPMUPOBAHNE YMEHHUS BECTH AUCKYCCHUIO, OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

— HudbopmarmonHasi KOMIETEHTHOCTb: MPEIIArafoTCs 334a4M I PEIICHUsT KOTOPhIX HEOOXO0IMMO
oOpamieHne K aabTepHATHBHBIM HCTOYHHMKAM HHQOpManuu, (opMHUpOBaHHE HABBIKOB OCMBICICHHOTO
cbopa nunpopmanuu, cocTaBieHe MmiaHa, KOHCIEKTa.

— KowmnereHnTHOCTh camopa3Butusi U camooOpazoBanus: CTUMYIHpPOBaHHE CcaMOOOpa3oBaTEeIbHON
JESTeTHbHOCTH YYCHHUKA, KOHTPOJIb 38 TUHAMUKON Pa3BUTHS YUCHHKA.

— KoMNeTeHTHOCTh ~ OPOAYKTUBHOW TBOpYEC KOW  JEATENbHOCTH: PAa3BUTHE TBOPYECKOM
NEeSTeThbHOCTH YYSHHKA Yepe3 MHTEPAKTHBHBIE METO/Ib M HCCIIEI0OBATENLCKYIO I TETLHOCTh

1.11.Buowt konmpona : Texymuii, IpoMeXyTOUHBIH, UTOTOBBIN
@OpMbI KOHTPOJIA: CaMOKOHTPOJIb, B3aMMOKOHTpPOJIb, TEMaTHYECKUH KOHTPOJIb, KOHTPOJIb YUUTENs,
yIpaBisieMasi CaMOCTOsATeNIbHAs pab0Ta, TPEHUPOBOYHAS ITPAKTHYECcKas padoTa.
DopMoil OIIEHKH JOCTHXKEHUS pe3yIbTaTOB OCBOCHHUS IPOTPAMMBI SIBIISICTCS @mMMmeCmaysl.

[To ¢opmaM opraHM3anyy KOHTPOJS OH TOAPA3IENAeTCS Ha HHIUBHUIYaIbHBIH, TPYNIIOBOH,
(bpoHTATBHBIN 1 KOMOWHUPOBAHHBIH.

B kauecTBe METOIOB KOHTPOJS PE3YyJIbTaTOB OOYYEHHUsS MO MaTeMaTHKe IpeayCMaTpHBAETCs

YCTHBIA OIPOC, NMPOBEJCHUE CAMOCTOSTENbHBIX, MPAKTUYECKUX M KOHTPOJBHBIX paboT, TECTUPOBAHMUE,
MaTeMaTHYeCKNE TUKTaHTHI.

1.12. ITnanupyemuwiii ypoéens noo020moeKu bINYCKHUKOG.
O06s3aTenbHbII MUHUMYM COJIep’KaHUsI OCHOBHBIX 00pa30BaTeIbHbBIX IPOrPaMM
Anrebpa
@ynkiun. O6macTh onpenaesneHuss 1 MHOXKeCTBO 3HadeHud. ['papuk ¢ynkuuu. [loctpoenue rpapukos
GyHKIUH, 3aJaHHBIX pa3IUYHbBIMU crocobamu. CBoiicTBa (YHKIUN: MOHOTOHHOCTb, YETHOCTb H
HEYETHOCTh, EPUOIUIHOCTh, OTPAHUYEHHOCTb. [IpoMeXyTKH BO3pacTaHusl U yOBbIBaHUS, HAaHOOJIbIIEE U
HauMEHbIIIee 3HAYeHHs, TOUYKH HSKCTpeMyMa (JIOKaIbHOrO MakcuMyma W MuHHUMyMa). ['paduueckas
uHTepnperanys. [Ipumeps! (yHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealIbHBIX MPOLIECCAX U SIBICHUSIX.
Oo6parnas ¢yaknus. O6macTe onpeaeneHus U 00JacTh 3HaUeHU oOpaTHoU GyHKIuu. ['paduk oOpaTHOI
byHKIUY..
BeprtukanpHbIe ¥ TOPU30HTATBHBIE ACHMOTOTHI TpadukoB. ['paduku ApoOHO-TUHEHHBIX (PYHKITHIA.
Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpadUKH; NEPUOIUIHOCTD, OCHOBHOM MEPUOI.




[IpeoOpazoBanns TpaduKOB: MapauieTbHbI MEPEHOC, CHMMETPHUS OTHOCHTEIIBHO OCEH KOOpJIWHAT W
CUMMCTpPUA OTHOCHUTCIIBHO HavdaJla KOOpAWHAT, CAMMCTPUA OTHOCHTCIIBHO HpHMOfI Y = X, paCTsXKCHUC U
CKaTue BJOJb OCEU KOOpMHAT.

Hagana maTremMaTnyeckoro aHaausa

Ilonatue o mnpenene mnocnenoparesnbHOCTH. CyHIECTBOBAHME IIPEAEIa MOHOTOHHOM OrpaHMYEHHOMN
IIOCJIEOBATEIBHOCTU. JIJIMHA OKPYKHOCTH M IUIOINAAb Kpyra Kak IpPEIeNbl IOCIEeI0BAaTEIBHOCTEH.
BeckoneuHo yObIBaromiasi reOMETpUIECKasi IPOTPECCUs U €€ CyMMa.

IToHsATHE O HENPEPBIBHOCTU (PYHKIIHH.

[Tonatue o mMpou3BOAHON (PYHKIMH, PU3MUECKUI M TEOMETPUUECKUNA CMBICI NMPOU3BOAHON. YpaBHEHHE
KacaTenbHOM K rpaduky ¢yHkuuu. [Ipom3BopHble CyMMBI, pPa3sHOCTH, MPOM3BENEHHS, YaCTHOTO.
[Tpon3BoiHBIE OCHOBHBIX 3JeMEHTAapHBIX (yHKIMA. [IpuMeHeHHe NTPOU3BOAHONW K HCCIEIOBAHUIO
¢byHKuui 1 nocTpoeHuto rpadukoB. [Ipon3BoaHble 00paTHON PYHKIMU M KOMIO3UIMK JAHHOW (yHKIMM
C JINHEHHOM.

ITonatne 00 ompeneneHHOM HHTErpaje Kak IUIOAAW KpUBOIMHEHHON Tpaneuuu. IlepBooOpasHas.
®opmyna HeroTona-JleitOHuma.

[Ipumepsl nCIIONIB30BaHKS IPOU3BOJHON Ui HAXOXKJIEHUS HAWJIYy4lIEro PEIICHUs B IPUKIAJHBIX, B TOM
4lClIe COLUAJIbHO-DKOHOMUYECKHUX, 3ajadax. HaxoxkaeHue CKOpOCTH i1 IIpolecca, 3aJaHHOro
dopmynoit wnu rpaduxom. I[lpumepsl HpuMEHEHUsT HHTErpaja B (QHU3UMKE M TeoMeTpuH. Bropas
IIPOU3BO/IHAS U €€ PU3UUECKUIN CMBICII.

YpaBHEHHUs U HEPABEHCTBA

Pemenne pamuoHaNBHBIX, MMOKA3aTENbHBIX, JOTapU(PMHUYECKUX ypaBHEHHH W HEpaBeHCTB. PemieHue
UPPAalMOHAIIBHBIX YPaBHEHUM.

OcCHOBHBIE TIPHEMBI PEIICHUSI CUCTEM YpaBHEHHI: MOACTaHOBKA, alreOpanvecKkoe CIOKEHHE, BBEIICHHE
HOBBIX IIEPEMEHHBIX. PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. PelleHne MpoCcTEeNIINX CUCTEM
YPaBHEHUH C JBYMs HEU3BECTHBIMU. PelleHne cucteM HEpaBeHCTB C OJJHON EPEMEHHOM.
Hcnonb3oBaHue CBOMCTB M rpaduKoB (GYHKUUH NpU pPELIEHWH YpPaBHEHUH M HEpaBeHCTB. MeToj
uHTepBasioB. M300pa’keHMe Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA pEIICHUH ypaBHEHUH W
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHne MaTEMaTUYECKUX METOJOB JJIsl PEUICHUs COIEpPKATEIbHBIX 3a/1ad U3 pa3iIM4HbIX oOjacTen
HayKU U IpakTUKU. IHTEpNIpeTanus pe3ynbraTa, y4eT peajabHbIX OTPaHUYCHU.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEpOSITHOCTEH

TabnuuHoe 1 rpadguueckoe NpeCcTaBlIeHNe JaHHbIX. YNCIOBbIE XapaKTEPUCTUKHU PSIIOB JAHHBIX.
IToouepenHblit 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX JIEMEHTOB M3 KOHEYHOT0 MHOKeCTBa. DOpMyIIbI
qyclia MEePEeCTaHOBOK, COYETaHUM, pa3MelleHuil. Pemenne komOumHaTOpHBIX 3anady. Popmyna GuHOMA
Herotona. CoiicTBa OMHOMHUANBHBIX K03 ¢uienTo. Tpeyronsauk [lackans.

DneMeHTapHble U CIIOXKHbIE COOBbITHUS. PaccMoTpeHue ciydaeB U BEpOSTHOCTb CYMMBbI HECOBMECTHBIX
COOBITHH, BEpPOATHOCTh MPOTHBOIMOJIOXKHOIO CcOOBbITUSA. IlOHATHE O HE3aBUCUMOCTH COOBITHH.
BeposiTHOCT, M cTaTHCTHYECKash 4acTOTa HACTYIUICHUS COObITHS. PelleHue mnpakTUyecKuxX 3anad ¢
[IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.

I'eomerpus

Tena u nmoBepxHOCTH BpamieHus. LlumuHap u koHyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh, O0pa3yromias, pa3BepTka. OceBble CEUEHHS U CEUeHUsI TapalieIbHbIe OCHOBAHMIO.

[ap u cdepa, ux ceyeHus, kKacaTelbHas MIOCKOCTb K cepe.

OOBemBbI TeN U IO uX nmoBepxHocre. [lonstue 06 oobeme Tema. OTHOIIEHHE 00BEMOB TTOT0OHBIX
TeNl.

®opmynbsl 06beMa Kyba, IpSMOYTOJIbHOTO Mapajulefienunena, mpu3Mbl, nuiauHapa. @opmysiasl oobeMa
nUpaMuIbl 1 KoHyca. GopMysibl IO TOBEPXHOCTEH MIMH/PA U KoHyca. DopMyiiel 00beMa mapa u
Iomaau chepsl.

Koopaunats! u BeKTOpBI. JlekapToBbl KOOpANHATHI B IpocTpaHcTBE. DopMyna paccTOSTHUS MEXIY ABYMs
TOUKaMU. YpaBHeHUs cepsl U mockocTu. dopMyra paccTOSHUSA OT TOYKH JI0 IIIOCKOCTH.

CrnoxeHue BEKTOPOB M YMHOXXEHHE BEKTOpa Ha YKCIO. YTOJI MEX1y BekTopamu. KoopauHaTsl BeKkTopa.
CkansgapHoe mnpowusBeneHUE BEKTOpoB. KoimHeapHble BEKTOpbl. PasiioxkeHue BeKTOopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoMiaHapHble BeEKTOpbl. Pa3znoxkeHue IO TpeM HEKOMILIaHAPHBIM
BEKTOpaM.



1.13. Hugpopmayus 06 YMK

ArtanacsH JI.C. u np. «I'eometpus 10 —11 kmace».- M.: Ilpocsemenue, 2019.
Amumor 1II.A., Komsrua FO.M., Tkagues M.B. u 1p. «Anrebpa m Havaiia maTemaTwdeckoro axammsa.l0-11
knacce». -M.: TIpocsemienue, 2018.

1. COAEP)KAHUE YYEBHOI'O MATEPHUAJIA

Monayab «AJredopa u Ha4YaIa AaHAJIN3A)
I'nasa 7. Tpuzonomempuueckue pynkyuu:
Ob6nacte ompeneneHUs] W MHOXECTBO 3HAUYCHUH TpPUTOHOMETpHUYeCKHX (YHKIMHA. YeTHOCTb, HEYETHOCTH,
MEPUOJUYHOCTh TPUTOHOMETpHUeCKNX (PpyHKIMHA. TpuroHomerpuieckrne QYHKINU YUCIOBOTO apryMEHTa: CHHYC,
KocuHyc W TaHreHc. CBoicTBa M rpaduku TpuUroHOMEeTpuyecknxX (yHKIui. OOpaTHBIE TPUTOHOMETPHUYECKHE
GyHKINY.
OcHOBHas 1Leldb— W3Yy4YUTh CBOMCTBATPUTOHOMETPHYECKHX (YHKLUH, HAay4UTh NPHUMEHSITH 3TH CBOWCTBA IPH
peLIeHUH YPaBHEHUH U HEPABEHCTB, HAYYNUTh CTPOUTH IPahUKK TPUTOHOMETPUUIECKUX (DYHKIIHH.
I'naea 8. Ilpouzeoonasn u ee zeomempuuecKuil CMoici:
Omnpenenenue nponsBonHou. [IponsBonHas crenennoil pynkuuu. [Ipasuna nuddepenuuposanus. [IponsBoansie
HEKOTOPBIX AMEMEHTAPHBIX QPYHKIMA. ['eOMeTpHUUECKHiA CMBICI IPOU3BOTHOM.
OcHoOBHasl 11eJIb— BBECTU MOHATHE MPOM3BOJAHOHN; HAYYWTh HAXOAWUTH IPOU3BOJHBIC C IOMOIIBIO (OPMYI
g depeHInpOBaHNs; HAYYUTh HAXOUTh ypaBHEHUE KacaTeIbHOH K rpaduKy QyHKIUH.
I'nasa 9. Ilpumenenue npou3eo0Holl K UCC1€008aAHUIO PYHKYUIL:
Bospacranne u yObiBanue GyHKIMH. IKCTpeMyMbl ¢GyHKIUA. Hanbomnbiiee m HanMeHbIIee 3Ha4eHUsT (DYHKITUH.
[IpousBoagHas BTOPOro nopsiaka, BEITyKJIOCTs M TOUKH neperuda. Iloctpoenune rpagukoB  GyHKIMH.
OcHOBHad 11e71b — MOKa3aTh BO3MOYKHOCTH TPOU3BOJHONW B MCCIIEJIOBAHUU CBOMCTB (PYHKIMH M TOCTPOCHUH HMX
rpaduKoB.

TI'nasa 10. Humezpan
[lepBooOpaznas. IlpaBuna HaxoxxaeHUs nepBooOpasHbiX.Ilmomans kpuBonuHeiHON Tpaneuuu. HuTterpai.
dopmyna Hetorona-Jlelioanna. [IpuMeHeHne nHTerpana K BEIYUCICHHUIO TUIOMIACH U 0OBEMOB.
OcHoBHas LelNb— O03HAKOMHUTH C MHTETPUPOBAHMEM Kak omnepanuel, oOpaTHOH nuddepeHInpoBaHmIo, oKa3aThb
MIPUMEHEHNE HHTErpaia K PelIeHNI0 TeOMETPHUUECKUX 3a]1a4.

I'nasa 11. Kombunamopuka u snemenmot meopuu eeposmuocmeii. Cmamucmuxa.
[IpaBuno npoussenenus. [lepectanoBku. Pasmemenus 6e3 noBropenuit. Coueranust 6e3 MOBTOpPEHUI U OMHOM
Hrrotona. BepositHocTh coObITHsA. Clio’keHHE BEPOSTHOCTEH. BEeposiTHOCTE MpOon3BeAeHUs] HE3aBUCHMBIX COOBITHH.
OcHOBHasg 1iefib — pPa3BUTh KOMOWHATOPHOE MBIIUICHHE YYalIUXCs; O3HAKOMHUTH C TEOpHEH COeTUHEHUIA,
obocHOBaTh Gopmyiry bnHoMa HeroToHa.
CdopmupoBaTe TOHSTHE BEPOSATHOCTH CIy4alfHOTO HE3aBHCHUMOIO COOBITHS; HAy4uTh pellaTh 3aJadd Ha
MPUMEHEHHE TEOPEMbI O BEPOSITHOCTH CYMMBI JIBYX HE3aBUCHMBIX COOBITHH W Ha HAXOXJICHUE BEPOSITHOCTH
MIPOM3BEIEHUS IBYX HE3aBUCHUMBIX COOBITHH.

Iloemopenue. Pewienue 3aoau.

[ToBTOpenue, 06001IeHNE U CUCTEMAaTH3allMs 3HAHHM, yMEHHUI 1 HaBBIKOB 3a Kypc Marematuku 10-11 xmaccos.

Moayab «I'eomeTpusi»

I'nasa 5. Bexmopul ¢ npocmpancmae.
[lonsitne BekTOpa B mpocTpaHcTBe. ClOKEHHWE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.
KommianapHbie BEKTOPBI.
OCHOBHaJ I1eJIb — 3aKPETUTh U3BECTHBIE YYaIUMCS U3 Kypca INIaHUMETPHH CBEJCHHS O BEKTOPaX U NESHCTBUAX HaJl
HUMU, BBECTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH BOIPOC O PA3IOKECHUHU JIFOOOTO
BEKTOpa 110 TpéM JaHHBIM HEKOMITJIAaHAPHBIM BEKTOpaM.

I'nasa 6. Memoo xoopounam ¢ npocmpancmee.
JlexapToBBI KOOpPAWHATHI B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXKAY NBYMS TOYKaMH. Y paBHEHHS chepbl U
riockocTr. @opMyna paccTosHUS OT TOYKH JI0 TiockocTH. CKalisipHOE TPOU3BeJIcHNE BEeKTOpoB. KolumHeapHble
BEKTODBEI.
OcHoBHas 11enb— CHOPMHUPOBATH YMEHUS MPUMEHSTH KOOPUHATHBIN U BEKTOPHBIM METO/BI K PEIICHUIO 33/1a4 Ha
HaXO0XACHUE IJIMH OTPE3KOB M YIJIOB MCXKAY IMPAMBIMUA U BEKTOPAMU B ITPOCTPAHCTBE.
I'naea 7. Qununop, kouyc, wiap.
Hunuaap u xoHyc. YcedeHHbId koHyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTh, 0Opasylolas, pa3BepTKa.
OceBbie ceueHHS W CEUeHUs, MmapajuiesbHbie ocHoBaHuto. Illap u cdepa, ux cedeHus, kacaTenbHas TUIOCKOCTh K
chepe.
OCHOBHaJ IIeJIb— JIaTh YYalTUMCSI CHCTEMAaTHYECKUE CBEJIEHUS 00 OCHOBHBIX TellaX U TIOBEPXHOCTSX BPAIICHUS.

I'naga 8. O6vemut men.

OOBeMBI TeN | IO X moBepxHocTel. [lonarue 06 oobeMe Tena. OTHOMEHHEe 00bEMOB MTOTO0HBIX TEIL.



dopmynel 00beMa KyOa, MPSIMOYTOJIBHOTO Hapajlieienuiea, Ipu3Mbl, HnHApa. @opMyibsl 00beMa MUPaMUAbl 1
KoHyca. @OpMyJIbI IUIOLIAIU IOBEPXHOCTEH MIIMHIPa U KoHyca. PopMyiisl 00beMa 11apa U Iiomanu chepsl.
OcHOBHad LENb — MNPOJOIKUTH CHCTEMaTHUECKOE U3yUEeHHE MHOTOIPAaHHUKOB U TEJ BPAILICHHUS B XOJ€E PELICHUS

3aJa4 Ha BbIYHCIICHUC UX 00BEMOB.

Iloemopenue. Pewienue 3a0au.
IToBTOpenne, 0600mIeHNe U cHCTEMaTH3aIMsl 3HAHUI, YMEHHH W HaBBHIKOB 3a Kypc maremarunkum 10-11

KJIaCCOB.
2. YuyeOHO-TeMaTH4YeCKHMH IJIaH.
Monyab — «Aaredpa u HayaJa anaau3a» 11 kiacc
Ne Tema KoanuecrBo
n/n
4acoB
1 | IloBropenue Kypca anreOpbl 1 Havan aHanu3a 10 kiiacca 7
2 | Tpuronomerpuueckue QyHKITUN 9
3 | [IpousBoaHas u €€ TeOMETPHUYECKUI CMBICIT 9
4 | [IpumeHeHne MPOU3BOTHON K UCCIIEIOBAaHUIO (DYHKIUI 8
5 | UaTterpan 10
6 | DIeMeHTHI CTATUCTHKN U KOMOWHATOPUKH. DIIEMEHTHI TEOPHH 18
BEPOATHOCTEMN
7 | O6o0maroiiee MOBTOPEHHE. . 7
UTOro 68
KonTponbsHbIX pabot- 7
Moayab- «I'eomerpusi» 11kiace
Ne Tema KoumuectBo
n/n
4acoB
1 | BekTopsl B IpOCTpaHCTBE 6
2 | Metox KoopAMHAT B TPOCTPAHCTBE 15
3 | HunuHap, KOHYC U map 16
4 | O6BémBI TEN 17
5 | Matepuaisl o OpraHu3aluy 3aKII0OUYUTEILHOIO TIOBTOPEHUS TIPU 14
MIOJITOTOBKE YUAIIUXCSI K OK3aMEHY
UTOro 68
KoHnTposbHbIX paboT- 3

4. TpeOoBaHMsI K YPOBHIO NOATOTOBKH BbINYCKHUKOB

. B pezynemame uzyuenusa Kypca mamemamuxu 11 knacca odyuarouguecs 00nxicHl:
3namv/nonumams

3HAQUYEHHE MATEeMAaTUYECKOW HayKu AJis PElIeHMs 3a7a4, BOZHUKAIOIIMX B TEOPUU U MPAKTHUKE;
IIUPOTY U B TO K€ BPEeMsI OTPAHHYCHHOCTh MTPUMEHEHUSI MaTEMaTUYECKUX METOJIOB K aHAIIN3Y U
HCCJIETOBAaHHIO TIPOIIECCOB U SIBJICHHI B MMPUPOJE U OOIIIECTBE;
3HAYECHHE TMPAKTUKH U BOMPOCOB, BO3HUKAIONIMX B CaMOW MaTeMmaThke Mg (HOPMUPOBAHHUS H
pa3BUTUSL MaTeMaTUYeCKOW HAayKd; HCTOPUIO  pa3BUTUS TOHATUS  YHCIA, CO3JaHUsA
MaTeMaTUYeCKOro aHaJln3a, BOSHUKHOBEHHS M Pa3BUTHS T€OMETPHUH;
YHUBEPCAIbHBIA XapakTep 3aKOHOB JIOTMKM MATEMATHUYECKUX PACCYKIECHUM, UX NMPUMEHHMOCTb
BO BCEX 00JIaCTSIX YEeIOBEUYECKOMN AeSITeTbHOCTH;
BEPOSITHOCTHBINA XapaKTEp pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MHUPA.

Anzeopa

Ymemo

BBINOJIHATE apU(MeTHuecKkue AeWCTBUs, codeTass YyCTHblE M MUCbMEHHbIE IIPUEMBbI, IPUMEHEHHE
BBIYMCIIUTEIIBHBIX YCTPOMCTB; HAXOAWTHh 3HAYCHWS KOPHsS HATypAJIbHOM CTEIICHU, CTEIICHU C
palMoOHAIBHBIM IIOKa3aTeneM, Jiorapudma, HCIOJb3ysl NMPU HEOOXOIUMOCTH BBIYHUCIUTENIbHBIC
YCTPOMCTBA; I10JIb30BATHCS OLIEHKOM U IPUKUAKON IPU IMIPAKTUYECKUX pacyeTax;



IIPOBOJIUTH MO M3BECTHBIM (opMyJaM U IpaBUiIaM IpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKCHMH,
BKJTIOYAIOIIUX CTETICHH, PauKabl, JOrapu(pmMbl 1 TPUTOHOMETPHUECKUE (PYHKIIUH;

BBIUUCIIATh 3HAUEHHUS YHCIOBBIX U OYKBEHHBIX BBIPQXKEHHUH, OCYILECTBIIAA HEOOXOAUMBIE
MOJICTAHOBKH U ITPE0Opa30BaHuUs;

UCNOJIb306AMb NPUOOPEMEeHHblE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCHU U NOBCEOHEEHOIL
HCU3HU OJ1A:

ymemp

MPAKTUYECKUX PacyeToB MO ¢GopmyiaM, BKIOYas (GOPMYIIbI, COJIEPKALIUE CTEICHH, PAIUKAaIIbL,
norapuMbl U TPUTOH. (DYHKIIUH, WUCHOIB3YS MPU HEOOXOTUMOCTH CIIPABOYHBIC MATEPUAIBI U
MIPOCTEUIINE BHIYUCIUTENIbHBIE YCTPONCTBA;

Dynkyuu u cpaguxu

OTpeeNsATh 3HaueHue (PYHKIUU MO 3HAYCHHUIO apryMeHTa MpU Pa3IMYHbIX CHOC00ax 3a/laHus
GbyHKIIY;

CTPOUTH rpauKK U3yUYEHHBIX (PYHKITUH;

OIMCBIBATH O IpaUKy U B MPOCTEUIINX CIIydasix 1Mo (GopMyJsie MOBEACHNE U CBOWCTBA (DYHKIINH,
HAXOJUTh 10 TpaduKy PyHKIMHU HANOOJbIINE U HAMMEHbIIINE 3HAUCHHUS,

peliaTh ypaBHEHHUS, MPOCTEHIINE CHUCTEMbl YpPaBHEHHH, MCIONB3ys CBOWCTBA (YHKIMH U HUX
rpauKoB;

UCROIb308AMb RPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCMU U HOBCEOHEEHOU
HCU3HU OIS

ymemp

OIUCAaHUS C MOMOUIbIO (DYHKIMH Pa3NUYHBIX 3aBUCHMOCTEH, MPEICTABICHUS UX TIpapHyuecKH,
MHTEpIpETany ITpapHKoB;

Hauana mamemamuueckozo ananusza

BBIUUCIIATh MPOU3BOAHBIE U MEPBOOOpPA3HbIE dJIEMEHTAPHBIX (DYHKIUI, UCIIOJIb3Yys CIpPAaBOYHBIE
MaTepHuabl;

UCCIIEIOBaTh B MPOCTEHIIMX CilydasX (YHKIMM HAa MOHOTOHHOCTb, HaXOJUTh HauWOOJbIINE U
HauMEHbIINE 3HaUYeHUS PYHKIHM, CTPOUTH T'paMK¥ MHOTOWIEHOB U MPOCTEHIINX PAllMOHAIBHBIX
(GyHKIMH C HCIIOIB30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaAIN3a;

BBIYUCIIATH B IPOCTEUIINX CIyYasiX MJIOLIAJAN ¢ UCIIOJIb30BaHUEM NIEPBOOOPA3HOI;

UCNOIb306AMb NPUOOPEMEeHHble 3HAHUA U YMEHUs 6 HNPAKMUYECKOU OesAmenbHOCmu U
HOBCEOHEEHOU HCUHU OJIA:

pEelICHUA MPUKIAAHBIX 3aaa4, B TOM YHUCIIC COOHUAJIBbHO-3KOHOMHWYCCKHUX U (1)H31/I‘IGCKI/IX, Ha
HanOOIbIINE U HAMMEHBIIIHE 3HAYCHH, HAa HAXOXKACHUEC CKOPOCTH U YCKOPCHH,

YPGBHEHu}l u Hepaeencmea

ymembo

pemaTh palMoOHAJbHbIE, IOKa3aTelbHble M JIorapu(MUYEeCKUe YpaBHEHHs] U HEpaBEHCTBA,
[IPOCTEUIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

COCTABJISITh YPABHEHHS M HEPABEHCTBA 110 YCIIOBHIO 33/1a4U;

MCIOJIb30BaTh AJIs MPUOIMKEHHOTO PEIIeHNs] YpaBHEHUN U HEPABEHCTB rpadUyuecKuil METo/;
n300paXkaTh Ha KOOPJAWHATHOW TJIOCKOCTH MHOYKECTBA PEIICHUN MPOCTEUHINX ypaBHEHHH U HX
CUCTEM;

UCROJIb306aMb NPUOOPemeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeIbHOCHU U NOBCEOHEBHOIL
HCU3HU OJ1A:
- TIOCTPOEHUS U MCCIEIOBAHUS MPOCTEHIINX MaTEeMaTUIECKUX MOJIETIEH;

ymembo

Onemenmul Komﬁunamopuku, cmamucmukuy u meopuu eepoamnocmeﬁ

- peluaTb HpOCTQﬁIHHG KOMGI/IHaTOpHBIe 3agadu MCTOAOM Hepe60pa, a TakKXXE C HCIIOJb30BaHHEM

W3BECTHBIX (hopmyIT;

— BBIYHUCJIIATH B HpOCTCﬁH.IPIX cnyqaﬂx BepOHTHOCTI/I COGBITI/Iﬁ Ha OCHOBC IIOJACYECTa YHCJIa UCXOOA0B,
UCNOJIb306AMb NPUOOPEMEeHHblE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmMeTbHOCHU U NOBCEOHEEHOIL
HCU3HU OJ1A:



ymembs

aHaJIN3a peaJIbHbIX YUCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE JHarpaMm, rpaukos;
aHanmM3a MHQOPMAIK CTATUCTHYECKOTO XapaKTepa;

T'eomempus

pacIO3HaBaTh Ha YepTEXaxX U MOJCIIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIE 00BEKTHI C
HX OIHCAHHUSIMU, H300PAKECHUSIMH;

OINKCHIBATh B3aUMHOE PACIOJIOXKCHHUE MPSAMBIX U IJIOCKOCTSH B MPOCTPAHCTBE, apryMEHTHPOBATH CBOU
CyXAeHHS 00 ITOM PacCIOIOKCHHH;

aHaJM3UPOBATH B MMPOCTEHIIINX CITyYasiX B3aUMHOE PACIONIOKEHNE OOBEKTOB B IIPOCTPAHCTRE;

M300pakaTb OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIbIC TEJA; BHIMOJIHATE YSPTEIKH 110 YCIOBUSAM 3a]1a4;
CTPOUTH MPOCTEHINNE CCUCHHS Ky0a, TPU3MBI, ITUPAMHU/IBL;

pelIaTh MIAHUMETPHUCCKUE U IPOCTEHIIINE CTEPEOMETPUUYCCKUE 3aaU Ha HAXOXKICHHE T€OMETPHUCCKUX
BEJIMYMWH (JTHH, YTJIOB, IJIOMaAeH, 00beMOB);

HCIIOJIb30BaTh MPHU PEIICHUU CTEPEOMETPUUYCCKUX 3a/1a4 TUTAHUMETPUICCKUE (DAKThI K METO/IBI;

MTPOBOJIUTH J0Ka3aTeIbHbBIC PACCYKACHUS B X0/ PEILICHHUS 33134,

ucnoJjibzoeamb npuo6pemennbte 3HAHUA U YMEHUA 6 npakmuqeacoﬁ OeamesibHOCIU U NOBCEOHEBHOU JHCU3HU

oA

uccie0BaHus (MOICIUPOBAHNS) HECIOKHBIX MPAKTHIECKUX CUTYyallnuil Ha OCHOBE M3YyYCHHBIX (OPMYI U
CBOHCTB uUTyp;

BBIYUCIICHUS 00BEMOB M IUIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUN MPAKTHYECKUX
3a/1a4, UCIOJIB3ys IPU HEOOXOANMOCTH CIIPAaBOYHUKH U BBIYMCIHTEILHBIC YCTPOICTBA.

OougeyuedHble ymeHus, HA8bIKU U CHOCOObL OeAmenbHOCIU

B xome npenomaBanusi matemaTuku B 11 kiaccax, paboTel Hax (OpMHpPOBaHHEM Yy OOYYarOLIUXCS

MEPEYNCIICHHBIX B MPOrpaMMe 3HAaHUM M yMEHHH clieAyeT oOpaliaTh BHUMaHUE Ha TO, YTOOBI OHU OBJIAJICBAIH
YMEHUSIMH 0011ey4eOHOr0 XapakTepa, pa3Ho0Opa3HbIMU CTIOCOO0aMU JIESITEIBHOCTH, TPUOOPETAIN OIBIT:

IJIJAHUPOBAHMSL M OCYLIECTBJICHHUS QITOPUTMMUYECKOM JEATENbHOCTH, BBIIIOJHEHHS 33JaHHBIX U
KOHCTPYMPOBAHUS HOBBIX AJITOPUTMOB;

pelieHus pa3Hoo0pa3HbIX KIacCOB 3a/1a4 U3 Pa3IMYHbIX pa3AesioB Kypca, B TOM YHCIE 3a]a4, TPeOYIOMmuX
MONCKa IIyTH U CIIOCOOOB pELIeHNS;

WCCIIEIOBATENBCKON  JICATEIIbHOCTH, pa3BUTHS WAEH, TMPOBENEHHS JKCIIEPHMEHTOB, 00OOIIEHMS,
MOCTaHOBKHU M (hOpPMYJIMPOBAaHHS HOBBIX 3a/1a4;

SICHOTO, TOYHOT'0, TPAMOTHOT'O U3JI0KEHHS CBOMX MBICIIEH B YCTHOM M MUCHbMEHHOMN pedl, HCIOJIb30BaHUS
Pa3INYHBIX S3BIKOB MaTEMATHUKH (CIIOBECHOTO, CHUMBOJIMYECKOr0, rpadyuuecKoro), CBOOOAHOTO Mepexoa C
OJIHOT'O S13bIKA HA JPYrOW JUIsl HIUTFOCTPALMM, HHTEPIPETALUU, apTyMEHTALMK U JOKA3aTEIbCTBA;
MIPOBEICHUS JOKA3aTENbHBIX PACCYXKICHHUH, apryMEHTALNH, BEIIBU)KEHUS THIIOTE3 U X 0OOCHOBAHHUS;
MOWCKa, CHCTEMAaTH3alllM, aHan3a W Kiaccu(UKalMKd WHPOPMAILMHU, HCIOJIb30BaHHUS Pa3HOOOpa3HBIX
WHPOPMALMOHHBIX HMCTOYHWUKOB, BKIIIOYAas Y4YEeOHYI0 U CIPAaBOYHYIO IJIUTEpaTypy, COBPEMEHHBIE
WHPOPMALUOHHBIE TEXHOJIOTHU.
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