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NOACHUTEJIbHAA 3ANMUCKA

OBLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA»

IIpumepHas pabouas mporpamMma o yuebHoMy IIpeamery «Ma-
TeMaTuKa» 0a30BOro ypoBHsA mJs obyuarommuxca 10—11 Kiaccos
paspaborama Ha ocHOBe PemepabHOTO TOCYAapPCTBEHHOTO 00pas3o-
BaTeJbHOTO CTaHAApTa CpeaHero o0Imero o0pasoBaHUSI, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUIl, MIPeAbABIIEMbIX K MaTeMa-
TUYECKOMY 00pasoOBaHUIO, U TPAAUIIUNA POCCUICKOr0 00pasoBaHMUA.
Peanuzamnusi mporpaMMbl obecreunBaeT OBJajeHUE KJIIOUEeBLIMU
KOMIIETEHITUAMHU, COCTABJIAIONIMMU OCHOBY [IJA CAMOPA3BUTUSI
W HeIPEePBIBHOI'O 00pPas3s0oBaHUSA, IIEJIOCTHOCTH OOIIEKYJLTYPHOIO,
JUYHOCTHOTO ¥ II0O3HABATEJIBbHOTO Pa3BUTHUA JUYHOCTH OOyUaio-
MIUXCH.

B paboueii mporpaMme yuTeHbI UAeu 1 HoJoKeHns « KoHmenmuu
pasBuTHUA MaTeMaTHUYeCKOro oopasoBaHusA B Poccuiickoit @emepa-
nmuu». B COOTBETCTBUU C Ha3BaHWEM KOHIIEIIIIUYN, MaTeMaTu4ecKoe
o0pasoBaHUe JOJIJKHO, B YaCTHOCTU, IPEJOCTABIATD KasKI0OMy 00Y-
YaoMeMyCcsi BO3MOYKHOCTH MOCTUKEHUS YPOBHSA MaTeMaTHUYECKUX
3HaAHUI, HeOOXOAMMOIrO MJIsI JAJbHEHIIell yCHelIHON JKU3HU B 00-
miectBe. VIMEeHHO Ha pellleHUe 9TOI 3amauyu HalleJeHa IIpuMepHas
pabouasa mporpamMma 6a30BOTO YPOBHA.

B smoxy mudposoii TpaHchopmaniuu Bcex cdep UeJIOBeUecKOM
IesATeJbHOCTH HEeBO3MOJYKHO CTATh OOpPasOBAHHBIM COBPEMEHHBIM
YyeJI0BEKOM 0e3 0a30BOM MATeMaTUYeCKOl HOATOTOBKH. YoKe B IIIKO-
Jle MaTeMaTUKa CAYKUT OIOPHBIM IIPEAMETOM AJIA U3YUEHUT CMErK-
HBIX TUCIUIIJINH, 4 B KUSHU IOCJIEe IITKOJbI PealbHO HeoO0X0aMMO-
CTBIO CTAHOBUTCS HEIpepbIBHOe oOpasoBaHue, UTO TpebyeT IIOJIHO-
IeHHOU 6a30BOi 00I1e00pa3oBaTEILHON HMOATOTOBKM, B TOM UYKCJIE
U MaTeMaTHu4YeCKOMH. 9TO 00yCJIOBJIEHO TEM, UTO B HAIIIK JHU PACTET
YKCJIO CHeINaIbHOCTEH, CBA3AHHBIX C HEIIOCPEACTBEHHBIM IIpUMe-
HeHMeM MaTeMaTuKHU: U B chepe SKOHOMUKU, 1 B O13HECe, U B T€X-
HOJIOTUYECKUX 00JIaCTAX, U Jake B T'YyMaHUTAPHBIX cepax. Takum
o0pasomM, Kpyr oOydYarommnxcsa, AJd KOTOPBIX MaTeMaTHKa CTaHO-
BUTCA 3HAUNMBIM IIPEIMETOM, CYII[eCTBEHHO PaCIIUPAETC.

IIpakTuueckas IIOJE3HOCTH MATEeMATUKU OOYCJIOBJIEHA TEM, UTO
eé mpeaMeTOM ABJIAIOTCA (PyHAAMEHTaJbHBIE CTPYKTYPHI HAIIEro
MHUpa: IPOCTPAHCTBEHHBIE (DOPMBI M KOJHNUYECTBEHHBIE OTHOIIIEHU S
OT IIPOCTEHINNX, YCBANBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, IO 10-
CTaTOYHO CJIOKHBIX, HEOOXOAMMBIX IJIS PA3BUTHUA HAYUYHBIX U TEX-
HOJIOTUYECKUX umeli. Bes KOHKPETHBIX MaTeMATHYECKUX 3HAHUKN
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3aTPYAHEHO MOHMMAaHUEe IPUHIIUIIOB YCTPONCTBA U MCIIOJIb30BAHUSA
COBPEMEHHO! TeXHUKWN, BOCIPUATHE U UHTEPIIPEeTaIus pPasHoo-
Opas3HOM COIMAJIbHOM, YKOHOMUUECKOM, MOJUTUUYECKO MH(OopMa-
nuu, Majaod@@eKTUBHA I[IOBCEAHEBHAS IPaKTHUYECKasd HdesTelb-
HOCTBH. KasKJoMy UeJI0BeKYy B CBOEH JKU3HU MPUXOAUTCA BBITIOJHATH
JTOCTATOYHO CJIOYKHBIE PACUETHI U COCTABJIATHL HECJIOMKHBIE aJiro-
PUTMBI, HAXOAUTHh HY:KHbIe (DOPMYJIBI U IIPUMEHATH UX, BJIaJETh
OPAKTUYECKUMHU IPUEMAMU TeOMETPUUYECKUX U3MEPeHUH U MOo-
CTPOEHUMH, YynTaTh NHPOPMAIINIO, IIPEICTABJIEHHYIO B BUAY TaOIUII,
JuarpaMm U rpa)KoB, JKUTh B YCJIOBUAX HEONPEIeJEHHOCTH U 0-
HUMATh BEPOATHOCTHBIA XapaKTep CIyJalHBIX COOBITUH.

OnHOBPEMEHHO C pacIlliupernueM chep IPpUMeHeHnsS MaTeMaTUKU
B COBpPeMeHHOM O0IlecTBe BCE Oojiee BaXKHBIM CTAHOBUTCS MaTeMa-
TUYECKUU CTUJIb MBINLJIEHUA, IMTPOABIAIONIUNCA B OIIPeNeIEHHBIX
YMCTBEHHBIX HaBBbIKax. B mpollecce u3yyeHus MaTeMaTUKU B apce-
HaJI TPUEMOB ¥ METOJOB MBLIINIJIEHUA YeJOBeKa eCTeCTBEHHBIM 00-
PasoM BKJIIOUAIOTCSA MHAYKINSA U OeAYKIINsI, 0000IeHre 1 KOHKpe-
TU3AIUsA, aHAJNU3 U CHUHTE3, KJacCu(PUKAIUA U CHUCTeMaTU3aIud,
abcTparupoBanue u aHamorud. O0BLEeKThI MaTeMATUYECKUX YMO3a-
KJIIOUeHU, IPpaBUJIa UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX ITOCTPOEHU’Ii, CIIOCOOCTBYIOT BHIPAOOTKE yMeHUs Gop-
MYyJUPOBaTh, 000CHOBBIBATDL U MOKA3bIBATh CYKIECHUA, TEM CAMbBIM
PasBUBAIOT JIOTUYECKOEe MbIILJIeHre. Benyiasa pojib IPUHAAJIEKUT
MaTeMaTUKe B (DOPMHUPOBAHUU AaJTOPUTMUUYECKON KOMIIOHEHTHI
MBIIIJIEHUSI ¥ BOCIIUTAHUY YMEHUU NefiCTBOBATH II0 3aJAHHBIM aJji-
TOPUTMAaM, COBEpPIIeHCTBOBATL M3BECTHBLIE M KOHCTPYUPOBATH HO-
BbIe. B mpoiliecce pelreHus: 3ajaud — OCHOBHOM yu4eOHOU meATesb-
HOCTU Ha YPOKaX MaTeMaTUKU — PasBUBAIOTCA TBOPUECKAs U IPU-
KJaJgHas CTOPOHBI MbIIIJICHUS.

O6yueHre MaTeMaTUKe AT BOSMOYKHOCTh PA3BUBATD Y YUAIITUX -
CcAd TOUHYIO, PAIlMOHAJbHYI0 M MH(MOPMATUBHYIO PeUb, YyMEHUE OT-
6upaTh HamboJjee MMOAXONAIINE SA3BIKOBbI€, CUMBOJIMUYECKUE, Tpa-
duueckue cpeacTBa AJA BBIPAKEHUA CYMKIEHUHM WM HATJIAJHOTO UX
IpeacTaBIeHUA.

Heo6xoamMbIM KOMIIOHEHTOM OOIIell KYJIbTYPhl B COBPEMEHHOM
TOJIKOBAHUU SIBJIsIeTCs O0Ilfee 3HAKOMCTBO C MeTONaMU IMO3HAHUS
IeNCTBUTENIbHOCTU, IPEACTABIeHNe O IpeaMeTe U MeTOAe MaTeMa-
TUKW, €r0 OTJIUYUS OT METOMOB €CTEeCTBEHHBLIX W T'yMaHUTAPHBIX
HayK, 00 0COOEHHOCTAX MPUMEHEHUs MAaTeMATHUKW AJA PelleHusd
HaYYHBIX U MIPUKJAAHBIX 3amadu. Takum obpasoM, MaTeMaTuYecKoe
obOpasoBaHMe BHOCUT CBOM BKJAaJ B (hOpMUPOBaHNeEe OOIE KYJIbTY-
pBI UesloBeKA.
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HVsyueHnrne maTeMaTHKM CIIOCOOCTBYET 3CTETHUYECKOMY BOCIIMTA-
HUIO YeJIOBeKa, MOHUMAaHUI0 KPacoThl U U3AIIECTBA MaTeMaTuye-
CKUX PACCYKIEHUI, BOCOPUATUIO IeoOMeTpUUecKux (opm, ycBoe-
HUIO UIey CUMMETPUH.

LEMN N3YHYEHNA YYEBHOIO NMPEAMETA «MATEMATUKA»

IIpuopurerusiMu neaamMu ooyueHusa marematuke B 10—11 kaac-
cax Ha 6a30BOM yPOBHE ABJIAIOTCH:
= (hopMUpOBaHUE IEHTPAJBHBIX MATEMATUUECKUX MMOHATUIH (Uuc-
JI0, BeJIMUMHA, reoMeTpuuecKas (urypa, nmepeMeHHas, BePOST-
HOCTh, (DYHKIIUA), 00€CIeUMBAIONINX IIPEEMCTBEHHOCTb U IIepP-
CIIEKTUBHOCTh MAaTEeMAaTUUYECKOT0 00pa3oBaHUsa 00yUaIOIUXCH;
= [IOABEJleHMEe yYallluXCcsA Ha JOCTYIHOM AJA HUX YPOBHE K 0CO3-
HAHUIO B3AUMOCBA3UW MAaTEMATUKU U OKPYIKAIOIIEro Mupa, IoHM!-
MaHMe MaTeMaTUKU KaK J4acTu 00Iell KyJbTypPhl YeJI0BeUeCTBa;
= Da3BUTHUE UHTEJJIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEN yua-
IUXCA, IT03HABATEJIbHON aKTUBHOCTH, UCCJIELOBATEIbCKUX yMe-
HUM, KPpUTUYHOCTHU MBIIIJIEHUS, NHTepeca K M3yYeHUIO0 MaTeMa-
TUKU;
= hopMupoBaHme (PYHKIIMOHATBLHON MaTeMaTHUYeCKON TI'PaMOTHO-
CTH: YMEHUsI paclosHaBaTh MaTeMaTHUYeCKUe acIeKThl B Peajb-
HBIX JKU3HEHHBIX CUTYAIlUAX U IIPU UBYUEHUU APYTUX YUeOHBIX
IpeaMeTOB, INPOABJIEHUS 3aBUCHUMOCTEN UM 3aKOHOMEPHOCTE,
dopMyIMpPOBATH UX Ha A3BIKE MaTeMaTUKU U CO34aBaTh MaTeMa-
TUYEeCKUEe MOJEeJIU, IPUMEHATH OCBOCHHBIA MaTeMaTUYEeCKUU am-
mapar IJisi pellleHUsl IPaKTHUKO-OPUEeHTUPOBAHHBIX 3alad, WH-
TePHPETUPOBATHL U OI[EHUBATDH IIOJyUYeHHbIE Pe3yJIbTaThl.
OcHOBHBIE JIMHUU COAEP:Kanusa Kypca MaremMaTuku B 10—11 Kiac-
cax: «Hucja m BBIUUCJIEHUA», «Asrebpa» («AjaredpandecKue BbI-
pakeHUA», «YpaBHEHUA U HepaBeHCTBa»), «Hauana maremaruue-
CKOro aHaamsa», «leomerpusi» («I'eomerpuueckue QUIypbl U UX
cBoiicTBa», «lVI3MepeHUe TeOMETPUUYECKUX BEJIUYUH»), «Beposar-
HOCTBH U CTaTHUCTUKA». [laHHBbIe IMHUYU PAa3BUBAIOTCA ITapaJljieJbHO,
KasKJas B COOTBETCTBUU C COOCTBEHHOII JIOTUKOM, OMHAKO He He3a-
BHCUMO OJHA OT APYTOil, a B TECHOM KOHTAKTe U B3aMMOJeHCTBUMN.
Kpowme sToro, nux oobequHseT JOTUUYECKAs COCTABJAIONIAA, TPAIMI-
IIUOHHO IIPUCYIlad MaTeMaTUKe U IIPOHU3bIBAIOIAsd BCE MaTeMaTH!-
yecKMe KypChbl U coiep:kareabHble JuHUU. ChHopmMyampoBaHHOE
B @enepasibHOM TOCYJZApPCTBEHHOM OOpasoBaTe/IbHOM CTaHIApPTe
cpenHero o6Iero o6pasoBaHusa TpeOOBaHUE «BJIaJeHUEe MeTOIaMU
IOKa3aTeJIbCTB, aJTOPUTMaMU PeIIeHnd 3ahad; yMeHue (hopMyJin-
poBaTh OIpenesieHUsl, aKCUOMbI I T€OPEMbI, IPUMEHATh UX, IPO-
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BOJAUTH JOKAas3aTeJbHbIE PACCYKIEHUA B XO[€e PeIlleHna 3aJad» OT-
HOCHUTCSA KO BCeM Kypcam, a (opMUpOBaHMNE JIOTUUYECKUX YMEHUHR
pacopeneasieTcsa IO BceM rofaM oOyueHUsA Ha YPOBHE CpeaHero 06-
miero obpasoBaHUs.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA»
B YYHEBHOM MNAHE

B coorBercTBUE ¢ PemepalbHBIM IOCYJapCTBEHHBIM 00pasoBa-
TEJbHBIM CTAHZAPTOM CPeZHEro o0Imero o6pasoBaHmMA MaTeMaTHKa
ABJsAeTCA 00A3aTeJbHBIM IIPEAMETOM Ha JAaHHOM ypOoBHe o0pasoBa-
Husa. Hacroameit mpuMmepHo#i paboueil mporpaMMoii mpeaycMaTpu-
BaeTcs mayueHme yueOHOro mpenmera «MaTemaTuKa» B paMKax
TPEX yUeOHBIX KYPCOB: «Auirebpa 1 Havajia MaTeMaTUUYECKOTO aHa-
ausay, «I'eomerpusas, «BepoaTHocTh U cTaTucTHKa» . POpMUpPOBaA-
HUEe JIOTUYECKUX YMEHUI OCYIIECTBJSETCA Ha IIPOTAKEHUU BCEX
JeT 00ydueHUA B cTapIIeii IIIKoJe, a 3JIEMEHTHI JJOTUKYU BKJIIOUAIOTCS
B COJZlepJKaHe BCeX HA3BAHHBIX BBIIIIE KYPCOB.

B yuebHOM 11ame Ha msydveHue martematuku B 10—11 Kiaccax
OTBOAUTCA D yUeOHBIX UYACOB B HENEJIO B TeUeHHME Ka’KJOTo roja
obyuenus, scero 350 yueOHBIX UaCOB.

TemaTuueckoe IJIaHUPOBaHUE YUEOHBIX KYPCOB U PEKOMEHIye-
MoOe pacupenesieHre yu4eOHOTO BPEMEHU AJIA M3YyUYEeHUA OTAEJIbHBIX
TeM, IIPEJJI0KeHHbIe B HACTOAIEH IIporpamMMe, HaJO0 paccMaTpU-
BaTh KaK IIPUMEPHBLIE OPUEHTUPHI B IIOMOIIbL COCTABUTEJIO aBTOP-
CKOI paboueil mIporpaMMbI U IIPEK/e BCero yuuTean. ABTop pado-
yell IpOrpaMMbl BIIPaBe YBEJIUYUTH UJIU YMEHBIIUTH IPEAJIOMKEH-
HOE€ YMCJIO YUYeOHBIX YACOB Ha TEMY, UTOOBI YyIVIYyOUTHCSA B TEMAaTUKY,
3aMHTEPECOBABIIYI0 O0yUYaIOIIUXCs, WJIW HANOPaABUTh YCUJIUSA Ha
npeomojieHUe 3aTpyAHeHUui. [omycTUMO TaKiKe JOKaJbHOe Iepe-
pacmpeneyieHUe ¥ IIEPECTAHOBKA SJIEMEHTOB COJIEpP)KaHUA Kypca
BHYTPHU JaHHOTO KJIacca.

KonuuecTBO mpoBepoUHBIX paboT (TeMAaTUUECKUI UM UTOTOBBIN
KOHTPOJIb KauecTBa YCBOEHUA YUeOHOTO MaTepHuaJia) U uxX Tui (ca-
MOCTOATEJIbHbIE U KOHTPOJBbHBIE Pa0OTHI, TECThI) OCTAIOTCA HAa
YCMOTpEeHUE YUUTEJIA.

Taksxke yuuTenapb BIpaBe YBEJIUYUTD UJIN YMEHBIIIUTD YHCJIO YUeh-
HBIX YacOB, OTBEAEHHBIX B IlpumepHoii paboueili mporpamMme Ha
0060011IeHIE, TIOBTOPEHE, CUCTEMATU3AI[NI0 3HAHUI 00yUaIOIUXC .
EnnHcTBEeHHBIM, HO NIPUHITUIIUAJIBHO Ba’KHBIM KPUTEPUEM, SABJIA-
eTcA DOCTUKEHUEe Pe3yJIbTaTOB O0yUeHUdA, YKa3aHHBIX B HACTO-
el ImporpamMmMe.
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NAAHUPYEMBIE PE3VYJILTATbI OCBOEHUA
YYEBHOI0 NPEAMETA «MATEMATUKA»

OcBoenune yuebHoro mpeamera «MarTemMaTuka» TOJIKHO obecrme-
YUBaTh JOCTUKEHME Ha YPOBHE CPeJHEro o0IIero oopasoBaHus cje-
IYIOMINX JUUYHOCTHBIX, MeTaIPeIMeTHBIX U IPeAMEeTHBIX 00pasoBa-
TEJIbHBIX PE3yJIbTATOB:

JINYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE PEBYJIBTATHI OCBOEHUSA IPOTPAMMBI YUeOHOTO Ipes-
meta «MaTeMaTUKa» XapaKTepPU3yIOTC:

I'pascdanckoe 6ocnumanue:

c(hOpMUPOBAHHOCTHIO TPAMKIAHCKON TMO3UIIUK OO0yUaIoIerocs
KaK aKTHUBHOIO M OTBETCTBEHHOT'O UJIeHA POCCHUMCKOro o0IecTsa,
IpeacTaBJIeHNEM O MAaTEMAaTUUECKNX OCHOBaX (DYHKIIMOHMPOBAHUA
Pa3INYHBIX CTPYKTYP, SBJIEHUH, IIPOIEeAyp I'parkJaHCKOTO 00IIe-
cTBa (BBIOOPHI, OIPOCHL U 1IP.), YMEHUEM B3aMMOJIeHCTBOBATH C CO-
MUAJbHBIMU WHCTUTYTAMU B COOTBETCTBUU C UX QYHKIUAMU U Ha-
3HaUEHUEeM.

INlampuomuueckoe 6ocnumanue:

c(hopMUPOBAHHOCTHIO POCCUMCKOM IPAKIAHCKON UAeHTUYHOCTHU,
yBa'KeHUA K IIPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTUKWH,
IeHHOCTHBIM OTHOIIIEHWEM K JOCTUKEHUSIM POCCUUCKUX MaTeMa-
THUKOB U POCCUHCKOII MaTeMaTHUYEeCKOM IITKOJbI, K MCIIOJIb30BaHIIO
STUX JOCTHKEHUH B APYTUX HayKaxX, TeXHOJIOTUAX, chepax sSKOHO-
MUKH.

Hdyxo6no-npascmeennoz20 6ocnumanusn:

OCO3HAHMEM AYXOBHBIX IIEHHOCTEHN DPOCCHUIICKOTO Hapona; cdop-
MHPOBAHHOCTBIO HPABCTBEHHOI'O CO3HAHMS, STUUYECKOrO IIOBele-
HUs, CBA3AHHOTO C MIPAKTUUYECKUM NPUMEHEeHUeM JOCTHKeHUHN Ha-
VKU U AeATEeJIbHOCTHIO YUIEHOTO; OCOBHAHMEM JIMYHOTO BKJIAJa B IIO-
CTpPOEeHIe YCTOMUYUBOTO OYAYIIEero.

Jdcmemuueckoe eocnumaHnue:

3CTETUYECKUM OTHOIIIEHWEM K MUDPY, BKJIIOUAA SCTETUKY MaTeMa-
THYECKUX 3aKOHOMEpPHOCTel, 00beKTOB, 3a/1au, PeIleHnil, paccysk-
IeHUIi; BOCHPUUMUYKNBOCTHIO K MAaTEMAaTUYECKUM ACIIEKTaM Pa3Iud-
HBIX BUIOB MCKYCCTBA.

dusuveckoe socnumanue:

cOPMUPOBAHHOCTHIO YMEHUA MPUMEHATL MaTeMaTUUecKue 3Ha-
HUSI B MHTepecax 3J0POBOro m 6e30I1acHOro obpasa yKM3HU, OTBET-
CTBEHHOTO OTHOIIEHUA K CBOEMY 3I0pOBBLIO (340pPOBOe IHUTaHUE,

MATEMATWKA. ba3osbiit ypoBeHb. 10—11 knacchl 9



cOaJIJaHCHUPOBAHHBIN PEKUM 3aHATUN 1 OTAbIXA, PeryadpHas (Pusau-
yecKad aKTHUBHOCTH); (pM3UUECKOT0 COBEPIIIEHCTBOBAHUA, IIPU 3a-
HATUSAX CIOPTUBHO-03J0POBUTEIBHON MEATEJTbHOCTHIO.

Tpyodoeoe socnumanue:

TOTOBHOCTBIO K TPYIY, OCOSHAHUEM I[€HHOCTU TPYOOJIO0MUA; WH-
TepecoM K pasjamdyHbIM chepaM npodeccuoHaIbHON NeATeJIbHOCTH,
CBABAHHBIM C MATEMATUKON U €€ IPUJIOKEHUAMM, YMEHUEM COBepP-
II1aTh OCO3HAHHBIM BBIOOD OyayIleil mpodeccuy M peaJn30BBIBATH
coOCTBeHHBIE JKM3HEHHBbIE NJIAHbI; TOTOBHOCTBHIO M CIIOCOOHOCTBHIO
K MaTeMaTuuYecKoMYy 00pasoBaHUIO M CaMOOOpPa30BaHUIO HA IPOT-
JKeHUU BCeH JKM3HU!; TOTOBHOCTHIO K aKTUBHOMY YYaCTUIO B perie-
HUU IPAKTUUYECKUX 3a]a4 MaTeMaTUUYEeCKON HaIpPaBJIEHHOCTH.

JKonozuweckKoe gocnumaHnue:

c(OPMUPOBAHHOCTHIO SKOJIOTUUECKON KYJbTYPhI, MOHUMAHUEM
BIUAHUA COIMAJIbHO-9KOHOMUYECKUX IIPOIECCOB HA COCTOAHUE
OPUPOIHOI M COIMATBbHON CPeAbl, 0OCO3HAHMEM IVI0O0AaIBHOTO XapaK-
Tepa 9KOJOTHUUECKUX IIPOo0JIeM; opueHTalnuell Ha IIPUMeHeHNre Ma-
TeMaTUYeCKUX 3HAHUU AJA pellleHus 3amad B 00JaCTU OKPYIKAIo-
el cpenbl, IJIaHUPOBAHUSA IMOCTYIIKOB W OIEHKU WX BO3MOYKHBIX
TOCJIeACTBUN IJIA OKPYIKAIOIIell cpeabl.

Ilennocmu HAY4HO20 NO3ZHAHUA:

c(OpMUPOBAHHOCTHI0O MUPOBO33PEHUSA, COOTBETCTBYIOIIETO CO-
BPEeMEeHHOMY YPOBHIO Pa3BUTUA HAYKU U OOIIIECTBEHHOM IPAKTUKMU,
TOHUMAaHWEM MaTeMaTUYEeCKOW HayKU KaK cdepbl UeJoBeYecKOU
IeATeJbHOCTH, DTAalOB €€ PAa3BUTUA U 3HAUYMMOCTH A PAa3BUTUSI
IUBUIN3AINI; OBJIaJeHNEM SA3LIKOM MATEeMaTUKW W MaTeMaTuue-
CKOM KYyJBTYPON KaK CPEICTBOM IIO3HAHWA MHUPA; T'OTOBHOCTBHIO
OCYIIECTBJATh IIPOEKTHYIO M WHCCJIEIOBATENBbCKYIO OeATEeJILHOCTH
WHIUBUIYAJILHO U B T'PYIIIe.

METANPEAMETHbBIE PE3YJIbTATbI

MeranpesmeTHble pe3yJbTaTbl OCBOEHUS IIPOTPaMMbI yueOHOIO
npexMera «MaTeMaTuKa» XapaKTepU3yIOTCA OBJIaJeHVEM yHUBED-
CaJILHBIMU NO3HA6AMENbHBLMU 0ellcMEUAMU, YHUEEPCALbHbLUU
KOMMYHUKAMUSHbLMU 0ellcmBUAMU, YHUBEPCALbHLLMU pezy-
namuenblmu 0eilcmeuimu.

1) VuusepcanvHble nodnasamenvrbie deiicmaus, obecneiusa-
om ¢opmuposarnue 6a306blX KOZHUMUBHbLLX NPOYEcco8 o0yuaro-
wuxca (oceoenue memodo8 NO3HAHUSL OKPYNCAOULez0 Mupa; npu-
MeHeHUue J02UYeCcKUxX, Uccnedo8amenbCKUXx onepayuil, YymeHuil
pabomamb ¢ unpopmayueil).

10 MpumepHas paboyas nporpamma



Basosvle nozuueckue delicmeus:

= BRIABJIATH U XapaKTePU30BaTh CYIIeCTBEHHBbIe IIPU3HAKU MarTe-

MaTUYeCKUX OOBEKTOB, HOHATHUI, OTHOIIIEHUN MEXKIY IMOHATUA-

Mu; QOPMYJIUPOBATDH ONpeNeIeHus IIOHATH; YCTaHaBINBATE CY-

II[eCTBEHHBIN MIPU3HAK KJacCU(MUKaINN, OCHOBAHUA AJA 00006-

I[eHUA U CPaBHEHUS, KPUTEPUU IPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATH, (POPMYJINPOBATH U IIPEOOPAa30BLIBATD CY KICHUS:

YTBepOUTEJbHBIE U OTPUIlATEeIbHbIE, eIUHUYHBIE, YaCTHbIE U 00-

mue; yCJIOBHBIE;

® BLIABJATH MaTeMaTHUYECKHe 3aKOHOMEPHOCTH, B3aMMOCBA3U
U IpOTUBOpeunsA B (haKTax, TaHHBIX, HAOJIOJEeHUAX U YTBEPIKAe-
HUAX; IpeajiaraTh KPUTEPUN IJIs BBIABJIEHUA 3aKOHOMEPHOCTEN
1 IIPOTHUBOPEUNIA;

= MeJaTh BBIBOABI C MCHOJB30BAHNEM 3aKOHOB JIOTUKU, JeAYKTUB-
HBIX ¥ UHAYKTUBHBIX YMO3aKJIOUEHN, YMO3AKJIIOUEeHUH 110 aHa-
JIOTUH;

" IPOBOAUTH CAMOCTOATENBHO JOKAa3aTeJbCTBA MaTeMaTUYECKUX
YTBEePKAeHUN (OIpAMBIE M OT IPOTUBHOTO), BHICTPAUBATHL apry-
MEHTAI[AI0, IPUBOAUTH IIPUMEPLI U KOHTPIPUMEPBI; 000CHOBBI-
BaThb COOCTBEHHBIE CY KJIEHUS U BBIBOABI;

= BEIOMpPATH cIoco0 pellleHus y4ueOHOU 3amaum (CpaBHUBATH He-

CKOJIbKO BAPUMAHTOB PeIlleHNns, BEIONMPATh Hanbojiee IMOaAX Od A A

C YUYETOM CaMOCTOSITEJIHHO BBHIJEJIEHHBIX KPUTEPUEB).

Ba3oéble uccnedosamenverkue 0eticmeus:

HWCIIOJIb30BATH BOIIPOCHI KAaK MCCJIEIOBATEIbCKUNA WHCTPYMEHT

H0o3HaHU; (GOPMYIUPOBATH BOIPOCHI, (WDUKCUPYIOIHE IPOTUBO-

peuue, npobeMy, yCTaHABJIUBATH NCKOMOE U JaHHOE, (hOPMUPO-

BaThb I'MIIOTE3Y, apryMEeHTHUPOBATh CBOIO IO3UI[UI0, MHEHUE;

" IPOBOAUTEH CAMOCTOATENHHO CIJIAHUPOBAHHBIN 9KCIIEePUMEHT, C-
cJeoBaHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTUYeCKOro
00'beKTa, ABJIEHUS, IPOIIECCa, BEIIBICHUIO 3aBUCUMOCTE MEKIY
o0BeKTaMU, ABJIEHUSIMHU, IIPOIECCAMU;

= CAMOCTOSTEJbHO (DOPMYJIUPOBATH O00OIEeHUA 1 BHIBOABI IO pPe-

3yJbTaTaM IIPOBEIEHHOr0 HAOJIIOJEeHUs, HCCJIETOBAHUS, OIEHU-

BaTh JOCTOBEPHOCTH IIOJYUEHHBIX PE3YJIbTaTOB, BEIBOJOB 1 00006~

IIeHUH;

IPOTHOBMPOBATHL BO3MOJKHOE PA3BUTHE MPOIIECCa, a TaKyKe BbI-

IBUTATh MIPEAIIOJ0KEHUS O er0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Paboma c ungopmayuei:

® BBIABJIATDH AeUIIUTH MHPOPMAIUN, JAHHBIX, HEOOXOAUMBIX JJIs
OTBeTa Ha BOIIPOC U AJIA PeIleHUus 3aJaduu;
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BBIOMpPATH NHAOPMAIINIO N3 UCTOUYHUKOB PA3JINUYHBLIX THUIIOB, aHa-
JU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHQPOP-
MaIUIo PaA3JIMYHBIX BUJOB U (DOPM IIpENCTABIEHU;
CTPYKTYPUPOBATh MH(POPMAIINIO, IIPEICTABIATD €€ B Pa3IMUHbIX
(dopmMax, UIAJTIOCTPUPOBATH TPa)UUECKU;

OIleHWBATH HAMEKHOCTh MH(POPMAIINU II0 CAMOCTOATEIBHO cop-
MYJUPOBAHHBIM KPUTEPUAM.

2) VrhueepcanvHhble KOMMYHUKAMUBHbBLEe delicmeus, obecnedu-

earom C(popmupoeaunocmb COUUAJIbHbLX HABbLLKOB oéyuaiowuxca.

Ob6uenue:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CY:KIEHUS B COOTBETCTBUU
C YCJIOBUAMU U IEJAMU OOIIeHUs; ACHO, TOYHO, 'PAMOTHO BbIpa-
JKaTbhb CBOIO0 TOYKY 3PEHUS B YCTHBIX M IHNCHBMEHHBLIX TEKCTaX,
IaBaThb IIOACHEHUSA IO XOAYy PellleHus 3aJauld, KOMMEHTHUPOBATh
HOJIyYEeHHBIN Pe3yJIbTAT;

B Xofe o0CYy:KIeHUus 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYy:KIae-
MO# TeMBbI, IIPO6JIEMbI, pellaeMoil 3aJaulr, BhICKA3LIBAThL HIENU,
HalleJIeHHbIe HA MOUCK PEIeHUs; COMMOCTABIATh CBOU CYIKAEHUSA
C CY:KIEHHUAMU [IPYTrUX YYACTHUKOB [Auajora, OOHAPYsKMUBATh
pasjnyue u CXOJCTBO MO3UIUI; B KOPPEKTHOM dhopme hopMyan-
poBaTh Pas3HOIJIACUS, CBOU BO3PAYKEHMUS;

IpPeJCTaBIATh Pe3yJIbTaThl PEIeHnA 3aaul, d9KCIIePUMEeHTa, UC-
CJIeJOBAaHUsA, IMPOEKTa; CAMOCTOATEJIhHO BBIOMpPATh (hOpMaT BhI-
CTYILJIEHUS C YUYETOM 3444 IIPE3eHTAIINN U 0COOEHHOCTeH ayam-
TOPUHU.

Compyodnuwecmeo:

HNOHMMATh ¥ KCIOJH30BaTh NPEUMYIIECTBA KOMAHIHON U WHIU-
BUIYaJIbHOM PabOTHI IIPU PEIleHnNr YUYeOHBIX 3a1a4; IPUHUMATH
IIeJIb COBMECTHOM IesiTeJIbHOCTHU, ILJIAHNPOBATh OPraHU3aI[UI0 CO-
BMECTHOU paboThI, pacupeneiaTh BUALI paboT, JoroBapuBaThCH,
00CyKIaTh IIPOIlECC 1 Pe3yJIbTaT paboThl; 06000IIaTh MHEHUA He-
CKOJIbKUX JIIOLEMH;

Y4acTBOBATH B I'PYIIIOBLIX (hopMax padboThI (00CyKAeHnA, OOMEH
MHEHU, « MO3TOBbBIE IIITYPMbBI» U UHbIE); BLIIOJHATL CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU MEHMCTBUS C APYTUMU UJeHAMU
KOMAaH/Ibl; OIEHUBATh KAaUueCTBO CBOET0 BKJIAAa B OOIIUI IPOAYKT
0 KPUTEPUSIM, CHOPMYINPOBAHHBIM YUYACTHHKAMU B3aUMOIEM-
CTBUA.

3) Vnusepcanvnvie pecynamuensLe deilcmeus, obecnewusarnm

(popmuposanue CMbBbLCJIOBbLX YCMAHOBOK U HU3HEHHbLX HABbLLKOB
JUYHOCMU.
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Camoopzanuzayus:

COCTaBJIATH ILJIaH, aJITOPUTM PeIlleHUus 3aJaull, BEIOUPATh CII0CO0
pelieHusa ¢ Y46TOM MMEIOIUXCA PECypPCOB U COOCTBEHHBIX BO3-
MOYKHOCTEN, apryMeHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI pe-
IIeHUHA ¢ YYETOM HOBOM MH(pOpPMAIIUH.

Camorxonmponbs:

BJIAJIeTh HaBBIKAMU II03HABATeJNbHOI pedIeKCcru KaK OCO3HAHUA
COBEpIITaeMbIX AEWCTBUI U MBICJIUTENbHBIX IIPOIECCOB, UX pe-
3yJIBTATOB; BJIAJETh CIIOCO0AMM CAMOIIPOBEPKU, CAMOKOHTPOJIS
mpollecca U pe3yJbTaTa PelleHus MaTeMaTU4YecKoil 3agauu;
OpeaBUETh TPYLHOCTH, KOTOPBLIe MOTYT BOSHUKHYTH IIPU PeIlle-
HUM 3aJa4Yl, BHOCUTHb KOPPEKTUBHI B JI€ATEJIbHOCTH HA OCHOBE
HOBBIX 00CTOATEJBCTB, TaHHBIX, HAWAEHHBIX OIIIUOOK, BBIABJIECH-
HBIX TPYAHOCTEN;

OIIeHUBATh COOTBETCTBUE Pe3yJabTaTa IeJN U YCJIOBUAM, 00BAC-
HATH OPUYUHBI JOCTUIKEHUA WJIN HEJOCTUI)KEHUSA Pel3yJIbTATOB
IeATeJbHOCTH, HAXOAUTH OIUOKY, MaBaTh OIEHKY IPUOOpPEeTEH-
HOMY OIIBITY.

NMPEAMETHBIE PE3VJIbTATbI

IIpenmerHbie pesdyabTaThl ocBoeHus IlpuMepHOii paboueil mIpo-
rpaMMBbl 110 MaTeMaTHuKe IpeaCcTaBJIeHbl II0 rofaM O0yUYeHUs B paM-
KaX OTAEeJbHBIX KYPCOB B COOTBETCTBYIOIIIUX PasfeaX HACTOAIIEHN
IIporpammsi.
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NMPUMEPHAA PABOYAA NMPOrPAMMA YYEBHOI0 KYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOIO AHAJIU3A»

LETN U3YHYEHUA YYEBHOTO KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTUYECKOT0 aHAJIU3a» ABJISETCS
OMHUM U3 HamboJiee 3BHAUNMBIX B IIpOTpaMMe CTapIlieil IITKOJIbI, I0-
CKOJIbKY, C OJHOI CTOPOHBI, OH O0eclieurBaeT MHCTPYMEHTAJIbHYIO
6a3y /I U3yUYeHUs BCeX eCTeCTBEHHO-HAYUHBIX KYPCOB, a C IPYTroii
CTOPOHBI, (hOPMUPYET JOTUUECKOEe U aOCTPAKTHOE MBIIIJIEHUE yda-
muXcsA Ha YPOBHE, HEOOXOAMMOM [AJIs OCBOEHUSA KypcoB mHGoOpMa-
TUKU, OOII[eCTBO3HAHUS, NCTOPUM, CIOBECHOCTHU. B paMKaxX JaHHO-
ro Kypca yuJaluecsl OBJIQIeBAIOT YHHBEPCAJIbHBIM S3BIKOM COBpE-
MEHHOM HayKH, KoTopas (opMyJUpyeT CBOU HJOCTHIKEHUS
B MaTeMaTU4YecKoi (opme.

Kypc anre6psl 1 Hauaa MaTeMaTHUYeCKOTO aHAJIn3a 3aKJaJgbIBaeT
OCHOBY [JIsl YCIIEIITHOTO OBJIaJeHUsA 3aKoHaMU (PUIWUKU, XUMUU,
OMOJIOTH Y, TTOHMMAHUS OCHOBHBIX TEHIEHIIMI 9KOHOMUKU U 0O0IIe-
CTBEHHOM KU3HU, IIO3BOJIAET OPUEHTUPOBATHCS B COBPEMEHHBIX
MUQPPOBLIX 1 KOMIOBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO WMCIIOJIb30-
BaThb UX B IOBCEIHEBHOU KU3HU. B TOXKe BpeMs oBJIaleHue abd-
CTPAKTHBIMU U JIOTUUECKU CTPOTUMHI MaTeMaTUUYECKUMU KOHCTPYK-
MUAMU pPa3BUBaeT YMeHUEe HaXOAUTh 3aKOHOMEPHOCTU, 000CHOBBI-
BaTb MCTUHHOCTHL YTBEPIKAEHUSI, WCIOJb30BAaThL 0000IIeH1e
¥ KOHKpeTU3aIlnio, abcTparupoBaHNe M AaHAJIOTHIO, (popMUpyeT
KpeaTuBHOE U KPUTHUUYECKOe MBIIJIeHre. B xone nsyueHusa aared6pbl
U HauajJ MaTeMaTUYeCKOro aHa/iu3a B cTaplieil IIKOJe ydaliuecs
TOJIYUYAIOT HOBBIM OIIBIT PeIleHts NPUKJIATHBIX 3amad, CAMOCTOS-
TEJILHOTO IIOCTPOEHUSA MaTeMATUUYECKUX MOMAEJIEN PeabHBIX CUTY-
anuii W WHTEPOPEeTAIIUN IIOJYUYEeHHBIX peIleHnii, 3HAKOMITCS
C IpUMepaMHu MaTeMaTHYeCKHX 3aKOHOMEepHOCTel B mpupome, Ha-
YKe U B UCKYCCTBE, C BBIIAMOIIUMUCA MATEMATUUYECKUMU OTKPBITHU-
AMU U UX aBTOPaAMHU.

Kypc obiamaer sHaUNTEJIbHBIM BOCIUTATEILHBIM IIOTEHI[MAJIOM,
KOTOPBIN peasnsyeTcsa KaK uepes3 yueOHbIIT MaTepua, CIIoOCOOCTBY-
IO (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUA, TaK U Uepes
crreniuUKy yueOHOHN AesaTeIbHOCTU, TPeOYIOIeil caMOCTOATEeIbHO-
CTH, aKKYPaTHOCTH, IPOAOIKUTEIbHON KOHIIEHTPAIlN BHUMAHUS
¥ OTBETCTBEHHOCTHU 3a MOJYUYEHHBIN pe3yabTar.

B ocHoBe MeTomuKu 00yueHUs ajaredpe m HavajaM MaTeMaTHue-
CKOT'0 aHaJIM3a JEeXKUT AeATeIbHOCTHBINA IMIPUHITUI 0O0yUeHN’.
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B cTpykType Kypca «Ajrebpa m Hauajia MaTeMATUUYEeCKOTO aHa-
Jau3a» MOYKHO BBIIEJUTH CJEAYIOIINE COoAep’KaTeIbHO-MeTomuYe-
ckue JuHUU: «Yuciaa U BLIYUCIEHUA», «DYHKIUU U Ipa@UKU»,
«YpaBHeHUsS U HepaBeHCTBa», «Hauajsa MaTeMaTH4ecKOTO aHAJM-
3a», «MHOKecTBa U JIOTUKa». Bce OCHOBHBIE COMEPsKaTEIbHO-Me-
ToAMUYeCKUe JUHNU U3YUYAIOTCA HA IIPOTIKEHUN IBYX JIeT O0yUYeHU T
B CTapIIed IIIKOoJIe, eCTECTBEHHO MOIIOJHAA APYT APYTa U IIOCTEIIeH-
HO HACBIIAsCh HOBBIMU TeMaMHU U pasaeaamMu. MoOXKHO C YBepeH-
HOCTBIO CKas3aTh, UTO MAHHBLIA KypC SBJIAETCS HWHTETrPATUBHBIM,
TOCKOJIbLKY O0heIUHSAET B cebe comepsKaHMe HEeCKOJbKUX MaTeMa-
TUUYECKUX OUCIUIIINH: ajJredpa, TPUTOHOMETPUSI, MaTeMaTUUYeCK I
aHaJIM3, TeOpUsa MHOKeCcTB U Ap. Ilo Mepe TOro Kak ydarqmecs OB-
JaleBaioT BCE Oosiee MUPOKUM MaTeMaTUUYECKUM allllapaToM, Y HUX
mocJenoBaTeIbHO (OPMUPYETCA U COBEPIIIEHCTBYETCA YMEHUE CTPO-
UTh MaTeMATHYEeCKYI0 MOIeJb peaJbHONl CHUTyaluu, IPUMEHATH
3HaHUS, IIOJyUYeHHBIEe B Kypce «Aredopa 1 Hauajga MaTeMaTUIeCKO-
To aHaJIW3a», AJA PEeIlleHUs CaMOCTOATENbHO cHOopMYyIMPOBAHHOMN
MaTeMaTHUYecKOl 3aJauu, a 3aTeM UHTePIIPETUPOBATD ITOJYUeHHBIHA
pesyJibTar.

CopmepskaTeIbHO-MeTOAUYECKAS JUHUA «Uncjaa U BBEIUMCIEHUS »
3aBepiIrnaer (GopMUPOBaHNE HABBIKOB UCIIOJIb30BAHUA JEHCTBUTEIb-
HBIX UHCeJI, KOTopoe ObIJI0 HauaTO B OCHOBHOII IKOJe. B crapimeit
IITKO0JIe 0c000€e BHUMaHMe yaeasaeTcs ()OpMUPOBAHUIO IIPOUYHBIX BbI-
YUCJAUTENbHBIX HaBBIKOB, BKJIIOUAIOINIUX B €e0s MCIOJIb30BaHIE
Pa3IUUYHBIX (POPM 3alucH AeHCTBUTEJIBHOTO YHMCJIa, YMEHUEe paliu-
OHAJIbHO BBIMTOJHATH AEHCTBUA C HUMU, AeJaTh MPUKUIKY, OIeHU-
BaTh pesdyabraTr. OOydaIirecs IIOJyYalOT HABBIKU TPUOTUIKEH-
HBIX BBIUMCJIEHUH, BHIIIOJHEHUA JeMCTBUH C YMCIaMU, 3allMCAHHbI-
MH B CTaHJZApTHON QopMe, MNCIOJb30BAHUSI MATEMaTUUECKUX
KOHCTaAHT, OI[eHUBAHUSA UNCJIOBBIX BBIDAKEHUIH.

JIunua «YpaBHeHUA M HEPABEHCTBA» PeaiM3yeTcs Ha MPOTAKe-
HUU BCero o0yueHUs B cTapIleii IIKoJe, ITOCKOJbKY B KayKA0OM pas-
JIeJjie IIPOTPaMMBbI IPEAYCMOTPEHO pPeIlleHre COOTBETCTBYIOIIUX 3a-
mady. Yyarmiuecs OBJAJEBAOT PAa3IWYHBIMM METOJAMU PeIIeHUs
IeJIBIX, PAIlIOHAIbHBIX, UPPAIIMOHATBLHEIX, TOKA3aTeIbHbBIX, JIOTA-
pudMUUeCKUX U TPUTOHOMETPHUUECKUX YypPaBHEHUU, HEPaBEHCTB
u ux cucteM. [lomyyeHHbIe YyMEHUA UCIOJB3YIOTCA IPU MCCJIEI0BA-
HUM (QPYHKIUH C IIOMOIIbIO TPOU3BOAHOM, PEIIeHUN HPUKJIATHBIX
3a7av U 3aJau Ha HaxOoKIeHre HaumbOOoJbINNX U HAMMEHbBIITNX 3Ha-
yenuii GyHxiuu. J[laHHaAA coAepsKaTeJbHas JUHUA BKJIOUYAET
B ce0sa Takike (hopMUPOBaHNE YMEHUHN BHITOJHATL PACUETHI IO OP-
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MyJgaM, IIpeo0pasoBaHUsA IIEJIbIX, PAIlMOHAJIBHBIX, UPPAINOHAIDL-
HBIX WM TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaKyKe BBIPaAKeHU,
COZlep KaIlIUX CTEeNeHM U JorapudMsbl. Biarogapa M3y4eHUIO aJire-
OpamuecKoro MarepuraJa IPOUCXOAUT JaJIbHeHIee Pa3BUTHUE AJII0-
PUTMHUECKOTO U aOCTPAKTHOTO MBIILJIEHUS yUallnuxcsd, (OpMUpy-
IOTCS HABBIKU JIEJYKTUBHBIX PACCYKIOEeHUI, pabOThl C CUMBOJIbHBI-
Mu (opmMaMu, IpPeACTABICHUSA 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH
B BUJIe PAaBEHCTB U HepaBeHCTB. AJjredopa npeaiaraet apheKTuBHbIE
WHCTPYMEHTHI /I PEIleHUs MPAKTUUYECKUX U eCTEeCTBEHHO-HAydU-
HBIX 3a/1a4, HATJISIIHO JeMOHCTPUPYET CBOM BO3MOYKHOCTHY KaK SI3bI-
Ka HayKHu.

CogzepsraresbHO-MeToaqUUecKadA JUHUA «DPyHKIUU U rpadmKm»
TECHO IIePeILIeTAeTCs C IPYTUMU JUHUAMEA Kypca, MOCKOJbKY B Ka-
KOM-TO CMBICJIE 3aJAET IMOCJIEI0OBATEIbHOCTh NU3YUEHUS MaTepuala.
WNzyuenue creneHHO, MOKa3aTeJIbHOU, Jorapu(MuUUecKol 1 TpU-
TOHOMETPUUECKUX (PYHKI[UII, MX CBOMCTB M I'pa(pmKOB, MCIIOJIb30-
BaHUEe QYHKIUHA AJIA PEIleHusa 3a4a4 U3 APYTUX YIeOHBIX IpeaMe-
TOB U PeaJbHOIN KW3HU TECHO CBA3aHO KaK C MaTeMaTUUYECKUM
aHaJIM30M, TaK U C PellleHreM yYpaBHeHUN 1 HepaBeHCTB. [Ipu sTom
00JIbIIIOe BHUMAaHUeE yaessdeTca GOpMUPOBAHUIO YMEHUSA BHIPAKaTh
dopmMysaMu 3aBUCUMOCTU MEKAY Pa3INUYHBIMUM BeJINUUHAMU, VC-
cJemoBaTh MOJyYeHHbIe GYHKIIMU, CTPOUTh uX rpaduru. Marepu-
aJI PTOM comep:KaTeJbHOU JIMHUU HaIleJleH Ha pPasBUTUE yYMeHU
U HaBBIKOB, IIO3BOJIAIOIINX BHIPAXKATH 3aBUCUMOCTHU MEXKIY BEJIV-
YrHAMU B Pa3IMUYHON popMe: aHAJIUTUUECKOI, rpa)MuecKoii 1 CJI0-
BecHoIi. ETo usyueHue crmoco06CTByeT pPa3sBUTHUIO aJITOPUTMUUECKOTO
MBIIIJIEHUA, CIIOCOOHOCTM K OOOOIIEeHWI0 M KOHKPEeTH3al[uu, HC-
TOJIb30BAHUIO AHAJIOTHIA.

Cogep:karenbHasa JuuHud «Hauasa MaTeMaTUYeCKOTO aHAJIM3a»
TO3BOJIAET CYIIECTBEHHO PACIIUPUTH KPYI' KaK MaTeMaTUYeCKUX,
Tak U NPUKJIAOHBIX 3a1a4, JOCTYIIHBIX O0yYaIOIUMCH, ¥ KOTOPBIX
HOSIBJISETCS BO3MOYKHOCTD MCCJIEA0BATh U CTPOUTH IpaduKu QyHK-
Ui, OIPEeNeNATh UX HAUOOJBINNE U HAWUMEHbINNE 3HAUEHUS, BBI-
YUCAATh ILIOIAAu (GUTyp U OOBEMBI TeJl, HAXOOUTH CKOPOCTHU
U YyCKOpPeHUs mpolieccoB. laHHaA comepsKaTesbHasdA JUHUA OTKPBI-
BaeT HOBBIE BOBMOJKHOCTU IIOCTPOEHUSA MAaTEMATUUYECKUX MOJeJeHn
pPeasbHBIX CUTyaIlUil, HAXOKICHUA HAWJIYYIIEro PellleHus B IPU-
KJIQAHBIX, B TOM UHCJIE COIMAIbHO-9KOHOMUUYECKUX, 3aauyax. 3Ha-
KOMCTBO C OCHOBaAMU MaTeMaTUYeCKOIr'0 aHAJIN3a CIIOCOOCTBYET pas-
BUTHUIO abCTPAKTHOI'O, (POPMAaJILHO-JIOTUYECKOr0 M KPeaTHuBHOIO
MBIINIJIEHUST, (h)OPMUPOBAHUIO YMEHUI PACIO3HABATH IIPOABIEHUSA
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3aKOHOB MaTeMaTHUKU B HayKe, TeXHUKe U ucKyccTBe. O0yuaromnim-
ecs Y3HAIOT O BBIJAIOIUXCSA pPes3ybTaTax, IMMOJYUYeHHBIX B X0Je pas-
BUTHA MaTeMaTUKU KaK HayKU, U UX aBTOpPax.

ComepskaTesibHO-MeToAUUecKasa JuHusa «MHOMKecTBa U JIOTUKA»
B OCHOBHOM IIOCBSAINeHA dJeMEHTAM TeOpHuU MHOKecTB. TeopeTu-
KO-MHOJKECTBEHHbIEe IIPeJICTaBJIeHUsS MPOHUBBIBAIOT BEChb KYypC
IIKOJIbHOII MaTeMAaTUKHN W IpenjaraimT HauboJjee YHUBEpPCAJIbHBINA
A3BIK, O0BEIUHAIONININ BCe pasfesibl MAaTeMaTUKU U €€ HPUJIoKe-
HUM, OHU CBA3BIBAIOT Pa3HbIe MaTeMaTHUYeCKUe TUCITUIIINHEI B €1~
Hoe 1esoe. IloaToMy BasKHO JATh BOBMOYKHOCTD IIKOJbHUKY ITOHU-
MaTh TEOPETUKO-MHOMKECTBEHHBIN A3LIK COBPEMEHHOM MaTeMaTUKN
¥ WCIIOJIb30BAaTh €T0 JJIA BBIPAKEHUSA CBOUX MBICJIEH.

B kypce «Anrebpa m Hauajga MaTeMaTUUYECKOTO aHaJAW3a» IIPU-
CYTCTBYIOT TaKiKe OCHOBBLI MaTeMaTHUYEeCKOTO0 MOAeJUPOBAHUA,
KOTOpbIe IIPU3BAaHbI C(POPMUPOBATHL HABBIKM HMOCTPOEHUS MOMAeIeit
pPeasbHBIX CUTYAI[UH, UCCIAEeLOBAHMUS dTUX MOIEJIeH ¢ IOMOII[bIO all-
mapata ajaredOpbl W MaTeMaTUYeCKOro aHajlu3a U WHTepIpeTa-
MY TOJIYUEeHHBIX pes3yJbTaToB. Takue 3aJaHusA BILIETEHBI B KaK-
OB M3 pasmesioB IIPOrpaMMbl, IIOCKOJBKY BeCh MaTepuaj Kypca
IIAPOKO MCIIOJIb3yeTCA A pPellleHrus NPUKJIATHBIX 3amad. IIpu
pellieHnN peaJbHBIX IMPAKTUUYECKUX 3ajau ydalluecs pPas3sBUBAIOT
HabJII0AaTeIbHOCTh, YMeHNe HAaXOANTh 3aKOHOMEPHOCTU, abcTpa-
TUPOBAThCs, MCIIOJIL30BATh aHAJOTHUI0, 0000IMATh ¥ KOHKPETU3U-
poBaThb mpobaemy. IleATeTbHOCTh TO (POPMHUPOBAHUIO HABLIKOB
pellleHnsa NPUKJIAAHBIX 3aJau OPraHU3yeTcs B IIPOIlecce u3yue-
HHUS BCeX TeM Kypca «AJjredpa 1 Hauajla MaTeMaTHUUYeCKOTO aHaJIU-
3a».

MECTO YYEBHOTO KYPCA B YYEBHOM NJIAHE

Cormacuo yuebHOoMYy maaHy B 10—11 Kiaccax msyuaetrcsa yueob-
HBIN Kypc «AJrebpa u Hauaja MaTeMaTUYeCKOTO aHaJIu3a», KOTO-
pBIii BKJIIOUaeT B cebsA caemyolliiie OCHOBHBIE DPas3lesibl comeprKa-
HUusi: «4Yumcaa W BBIUMCIEHUSI», «YPAaBHEHWSI UM HEPaBEHCTBA»,
«DPysknuu u rpadpuruy, «Hauama maTemaTmuecKoro aHaamsa»
u «MHoO:KecTBa U JOTHUKAa».

B yueGHOM IIaHe Ha M3ydyeHMe Kypca ajareOpbl M HAYaja MaTe-
MaTHUUYECKOTO aHaJIM3a OTBOAUTCS He MeHee 2 yueOHBIX UacOB B He-
memio B 10 xigacce m He MeHee 3 yUeOHBIX YacOB B HeJeJIO
B 11 xacce, Bcero 3a gBa rofa ooyuenus — He MeHee 175 yueGHBIX
JacoB.
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NAAHWUPYEMbBIE MPEAMETHbBIE PE3Y/IbTATbI
OCBOEHWA MPUMEPHOW PABOYEN MPOrPAMMbI KYPCA
(N0 TOIAM OBYYEHMSA)

OcBoenue yue6HOTO Kypca «Airebpa 1 Hauaja MaTeMaTUIECKOTO
aHajIM3a» Ha YPOBHE CPeJHEro O0Iero oopasoBaHUA AOJIKHO 00e-
CIIeUMBATh JOCTHUIKEHUE CJIeAYIOIINX IIPeIMEeTHBIX 00pas3oBaTelIb-
HBIX Pe3yJbTaTOB:

10 knacc
Yucna n BbluUCNEHUA

= OmepupoBaTh MOHATUAMHU: PAI[MOHAJIBbHOE U JeHCTBUTEIHLHOE
YUCJI0, OOBIKHOBEHHAS U JeCATUYHAA APO0b, IPOIEHTHI.

= BLIIOJTHATEL apudMeTnuyecKue OIlepanuu ¢ PallOHAJIbHBIMU
U OeMCTBUTEIbHBIMU UMCJIAMIU.

= BRIDOJIHATE IPUOMMIKEHHBIE BBIUMCIEHNS, WCIIOJb3Ys IIpaBHJjA
OKpYIVIEHU:A, AeJIaTh MPUKUAKY U OIIEHKY pe3yJibTaTa BEIUUCIJIeHUH.

= OmepupoOBATH MMOHATUAMU: CTEIIEHD C I[eJILIM IT0OKa3aTeJeM; CTaH-
maptHas ¢opMa 3anucU AeHCTBUTEJIBHOTO UMCJa, KOPeHb HATy-
PaJbHOI CTeIeHU; MCIIO0Jb30BaTh MOAXOAAINYIO (OopMYy 3amucu
IEeNCTBUTENbHBIX UYHWCEJ [OJIA PeIleHUus MTPaKTUUeCKUX 3aaad
U TPEeACTABJIIEHUA TaHHBIX.

= OmepupoBaTh TOHATUSAMU: CUHYC, KOCUHYC W TaHTEHC ITPOU3-
BOJIBHOTO yTJIa; NCIIOJb30BATh 3aIMCh ITPOM3BOJILHOTO yIJIa Yepes
oOpaTHBIE TPUTOHOMETPUUECKHEe (PDYHKI[UH.

YpaBHEHUA U HepaBeHCTBA

= OnlepupoBaTh MHOHATUAMU: TOYKIECTBO, ypPaBHEHUHE, HePaBEH-
CTBO; 1IeJI0€, PaIlOHAJIbHOE, UPPAIMOHAJIbHOE YPDaBHEHNE, Hepa-
BEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

= BeImosrHATE TpeobpasoBaHmA TPUTOHOMETPUYECKUX BhIPAKEHUH
U pelraTh TPUTOHOMETPUUYEeCKUEe YPABHEHUS.

= BLImOJIHATE TPeoOpa3oBaHUA IIEJIBIX, PAIITMOHATBHBIX 1 UPPAI-
OHAJIBHBIX BBIPAYKEHUN U PeIlaTb OCHOBHBIE TUIIHI I[eJIbIX, PAIU-
OHAJBHBIX W WUPPAIUOHAJHHBIX YPAaBHEHUI U HEPaBEHCTB.

= [IpuMeHATH YPaBHEHUA U HEPABEHCTBA AJIA PEIIeHnA MaTeMaTH-
YeCcKUX 3a/lau U 3aJaY U3 Pa3JINUHBIX 00JacTeil HAYKU U peajb-
HOU 'KU3HU.

= MomenupoBaTh peajbHbBIE CUTyalluu Ha A3BIKE aJre0phl, COCTaB-
JIATH BBIPA’KEHUs, YPaBHEHUs, HEPABEHCTBA IIO0 YCJOBUIO 3aja-
Y1, UCCIELOBATh MOCTPOEHHBIE MOAEJU C UCIIOJIH30BaHUEM aIllia-
paTa ajareOpsI.
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OyHKUUU U rpacukm

= OmepupoBaTh MOHATUAMU: QPYHKIINA, CIOCOOBI 3aJaHUA (PYHK-
nuu, ob6JacThb OmpeAeJeHUs U MHOYKECTBO 3HAUEHUUN (DYyHKIIUU,
rpaduK QyHKIIUU, BBAUMHO OoOpaTHbIe (QOYHKIIUU.

= OniepupoBaTh MOHATUAMU: YETHOCTb W HEUYETHOCTH (DYHKIIUU,
HyJau QYHKIIUYN, IPOMEKYTKU 3HAKOIOCTOAHCTBA.

= Ucnonba3oBaTh rpaduky QyHKIUN OJ1a pellleHus ypaBHeHUH.

» CTPOUTH U YUTATh IPaAPUKU JUHEHHON PYHKIINN, KBaAPATUIYHON
(GYHKIIUU, CTeIeHHON (YHKIIUU C IeJILIM IT0OKa3aTejIeM.

= Mlcmonb3oBaTh rpa@uku GyHKIIUHA AJI UCCIAeJOBAHUA IIPOIIECCOB
¥ 3aBUCUMOCTEN NPU PeIeHnr 3aJau U3 APYTUX YUeOHBIX IIpes-
MEeTOB U peaJIbHOU KM3HU; BhEIpaKaTh (DOPMYyJIaMU 3aBUCUMOCTH
MeKIy BeJUWUYUHaMU.

Havana matemaTtuyeckoro aHanusa

u OHepI/IpOBaTB IIOHATUAMMN: IIOCJIEeLOBaATEJIBHOCTSH, apI/I(bMeTI/I‘Ie'
CKas U reoMeTpuYecKasi IIPOrPecCUuu.

= OQmepupoBaTh MOHATUAMU: OECKOHEUYHO yOBIBAIOIAS I'€OMETPU-
yecKas IIporpeccusa, cymMMa 0eCKOHEeUHO yObIBAIOIEeN reoMeTpu-
YeCKOU HMPOTrpPeccuu.

= 3a1aBaTh MOCJIEJOBATEIBHOCTY PABJINUYHBIMIU CIIOCO0AMU.

= Mlcmosb30BaTh CBOMCTBA IIOCJEOBATEJIBHOCTEN M IIpOTpeccuit
IS pellleHusl peasIbHBIX 3ajau IPUKJIaJHOTO XapaKTepa.

MHo)ecTBa 1 noruka

= OmepupoBaTh MOHATUSIMU: MHOKECTBO, OIEPAIlMU HAJ MHOMKEe-
CcTBaMU.

= Mlcniosib30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar IJis oIuca-
HUA peaJbHBIX IIPOIECCOB W ABJIEHUI, IIPU PEIeHUU 3ajad U3
IPYTUX YUEeOHBIX IIPEIMETOB.

= OmepupoBaTh MOHATUSIMU: OIpPeEeJeHUe, TeopeMa, CJIeICTBUE,
JIOKa3aTeJbCTBO.

11 Knacc

Yucna n BbluUCNeHUA

u OIIepI/IpOBaTI: IIOHATUAMM: HaTypaJbHOE, I1ejl0oe€ YHNCJIO; NCIIOJIb-
30BaTh NIPU3HAKMW AEJINMMOCTHU I€JIbIX UMCeJI, PA3JIOKEeHHNe Yucjia
Ha IIPOCThI€ MHOMKHUTEJIN OJId PelIeHund 3amad.
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= OmepupoOBaTh ITOHATHEM: CTEIEeHb C PaIMOHAJLHBIM MHOKasaTe-
JeM.

= OmepupoOBATh MOHATUAMU: JIOTAPUMM UYHUCJIA, JeCATUYHLIE U Ha-
TypaJIbHbIE JOTapu(MBbI.

ypaBHeHVIFI M HepaBeHCTBA

= [IpyuMeHATH CBOMCTBA CTEIeHMW MOJiA IIPpeoOpasoBaHUSA BhIpaKe-
HUIi; OIEePpUPOBATH HOHATUAMU: IOKa3aTeJIbHOE YPaBHEHUE U He-
PaBeHCTBO; pellaTh OCHOBHLIE TUIIHI ITOKa3aTeJIbHBIX YPDaBHEHUN
U HEePaBEeHCTB.

= BLIDOJHATE HIpeoOpas3oBaHUs BBIPpAKEHUI, COepsKalllux Jiora-
pudMBI; OIIEPUPOBATHL MOHATUAMU: JOTapu(pMUUECcKOoe ypaBHe-
HUeE U HePaBEHCTBO; PEIIaTb OCHOBHBIE TUIIBI JIOTaPU(PMUIECKUX
YpPaBHEHUN U HEPaBEHCTB.

= HaxoauTe pelreHmMA OPOCTEUININX TPUTOHOMETPUUECKUX Hepa-
BEHCTB.

= OnlepupoBaTh MOHATUAMU: CHUCTEMA JIMHEMHBIX YPAaBHEHUN U e€é
pellleHye; UCII0JIb30BaTh CUCTEMY JUHEHHBIX YyPaBHEHUH A pe-
IIeHUA TPaKTUYEeCKUX 3a7ad.

= HaxonuTh penreHusa IPOCTEHNIINX CUCTEM U COBOKYIIHOCTeN pa-
IUOHAJBHBIX YPAaBHEHUI U HEPaBEHCTB.

= MomenupoBaTh peajbHbBIE CUTYallul Ha A3BIKE aJre0phl, COCTaB-
JIATH BEIPAYKEHUA, YPAaBHEHNU A, HEPABEHCTBA U CUCTEMBI 110 YCJIO-
BUIO 3a7la4¥, WCCJIEJOBATH IIOCTPOEHHbBIE MOJEJIU C MCIIOJb30Ba-
HUEM amnapara ajredpnl.

®yHKUMKM K rpacmku

= OnlepupoBaTh HOHATUAMU: Iepuogmueckad (GOYHKIUSA, IIpOMe-
JKYTKU MOHOTOHHOCTH (DYHKIIUM, TOUKHU dKCTpeMyMa (pyHKIUH,
HauboOJbIllee U HAaUMeHbIllee 3HAUeHUA (PYHKIIUU Ha IIPOMEXKYT-
Ke; HCIIOJIb30BaTh WX [AJA HCCIAENOBAaHUA (PDYHKIIUU, 3aTaHHOUN
Tpa)uKOM.

= OniepupoBaTh MOHATUAMU: Ipad@UKU ITOKa3aTeIbHOMN, Jorapud-
MUUYECKOU M TPUTOHOMETPUUECKUX (GYHKIMIT; n300pakaTh X Ha
KOOPAMHATHON IIJIOCKOCTU U WMCIIOJb30BATh AJIA PEIIeHUsd ypaB-
HEeHUI U HepaBEHCTB.

= M300paskaTh Ha KOOPAWHATHOMN IIJIOCKOCTH I'PaGUKM JUHEHHBIX
YPaBHEHUU ¥ MCIIOJb30BATh UX AJA PeIleHUs CUCTeMbl JIMHeH-
HBIX YpaBHEHUNU.

= Mcnosnb3oBaThk rpaduKy QYHKIIUH AJIA NCCIELOBAHUA IIPOIECCOB
U 3aBUCHUMOCTEH U3 JPYTUX yUeOHBIX AUCIIUIIINH.
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Havana matemaTtuyeckoro aHanusa

= OmepupoBaTh MOHATUAMU: HEOPePbIBHASA (PYHKIIUSI; IIPOU3BO-
nHasg QYHKINHN; UCIOJb30BATh I€OMeTPUUYECKUN U (PU3UUECKU
CMBICJI IPOM3BOAHON NJIA PeIlleHus 3amad.

= HaxonuTh MPOM3BOMHBIE 9JIEMEHTAPHBIX (GDYHKI[UM, BBIUNCIATH
IPOM3BOAHBIE CYMMBbI, IIPOU3BENeHNA, YaCTHOTO (DYHKITUIH.

= Mcnosib30BaTh HNPOMBBOAHYIO MIJIA WCCIeNOBAHUA (DYHKIIUU Ha
MOHOTOHHOCTb U 9KCTPEMYMbI, IPUMEHSTh Pe3yJIbTATEI NCCJIET0-
BaHUS K IOCTPOEHUIO rpadMKOB.

= Mcnosb30BaTh MPOU3BONHYIO VIS HAXOMKAEHUA HAWJIYUIIIETO Pe-
IIeHUSA B MPUKJIAAHBIX, B TOM YHCJIE COINATbHO-9KOHOMUUECKUX,
3amaJax.

= OmepupoOBaTh MOHATUAMU: IIEPBOOOpa3HAas W WHTErpasi; IMOHU-
MaThb reoMeTpPUYecKuil 1 (UBUUYECKUH CMBICJ MHTerpaJa.

= HaxoauTh mepBooOpasHbie sJiIeMeHTapPHbBIX (DYHKITNI; BEIUYNCIATH
uHTerpai mo ¢gopmyae Hoorona—JleiioHuma.

= PemraTh IpUKJIaIHBIE 3a1aUl, B TOM UHCJIE COINAIbLHO-9KOHOMMU-
YeCKOTro M (PU3MUECKOro XapaKTepa, CPeJCTBAMH MaTeMaThue-
CKOT'0 aHaJu3a.

COAEPKAHME YYEBHOI0 KYPCA (N0 rOAAM OBYYEHWA)

10 Knacc

Yucna u BbluncneHus

Panuomanbpable umnciaa. OOBIKHOBEHHBIE U OEeCATUYHBIE OPOOH,
IPOIIEHTHI, OECKOHEUHbIe IlepuoAmdecKkue aApodou. Apudmermue-
CKUe OIepaliii ¢ PalliOHAJIbHBIMU YNCJIaMU, IIPE00pasoBaHUA UIC-
JIOBBIX BbIpaskeHwuii. [Ipumenenue apobeii 1 IPOIEHTOB AJIS Pelie-
HUA IPUKJIATHBIX 3a/la4 U3 PA3JIMUYHBIX OTpPacjiedl BHAHUHN U peaib-
HOU JKHW3HU.

HeficTBuTebHBIE YMCJa. PallMoOHAJNbHBIE U WPPAIHMOHAJIBHBIE
yucaa. ApudpMeTruuecKre onepanini ¢ AefiCTBUTEIbHBIMU UNCJIAMMU.
ITpubnu:KEéHHbIe BLIUMCIEHUA, IIPaBUjIa OKPYIVIEHUS, TPUKUIKA
¥ OIleHKa pes3yJibTaTa BBIYMCJIEHUI.

Cremens ¢ mesbiM mokasartesnem. CrammapTHasa ¢dopMa 3alucu
IelicTBUTEJbHOTO unciia. Mcooab3oBaHme IMOAXO0AAIe (DOPMBI 3a-
OUCU AeHCTBUTEJbHBIX UKCEJ IJA PeIlleHnsd IIPaKTUUYeCKUX 3ajau
¥ TPeACTABJIEHUSA TaHHBIX.

ApudmeTnuecKUil KOpPeHb HATypaJdbHOUW cTeneHu. [leficTBusa
c apu@MeTUUEeCKUMU KOPHAMU HATYPAJbHOI CTEIeHU.
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Cunyc, KOCUHYC M TAHTe€HC YMCJIOBOrO apryMeHTa. APKCUHYC,
apKKOCUHYC, apKTaHTeHC YMCJIOBOI0 apryMeHTa.

YpaBHEHUA U HepaBeHCTBA

To:xkmecTBa U TOKIAECTBEHHBbIEe IPeoOpa3oBaHMUS.

IIpeo6pasoBaHUe TPUTOHOMETPUUECKUX BbIpaskeHUi. OCHOBHBIE
TPUTOHOMEeTpUUeCKUue (POPMYJIBI.

YpaBHeHUe, KOpeHb ypaBHeHus. HepaBeHCTBO, peIlleHHe Hepa-
BeHCTBa. MeTon MHTEPBAJOB.

Perrernuve 1meablx U IpoOHO-pAIMOHAJBHBIX yPaBHEHUII M Hepa-
BEHCTB.

Pemenne uppanuoHaibHBIX YPaBHEHUU U HepaBEHCTB.

Pelterve TpuroHoMeTpuUYeCKUX yYpPaBHEHUI.

IIpumeHeHMe ypaBHEHUH WM HEPABEHCTB K PEIIeHUI0 MaTeMaTu-
YeCcKHUX 3a4au U 3aJaY M3 Pas3IMUHBIX 00JIacTell HAYKMU U peabHOM
SKU3HU.

OyHKUMK U rpaduku

DYHKIUA, CIIOCO0bI 3amanud Gpyuknuu. I'padpur pyHrmuu. Bsa-
UMHO oOpaTHble (PYHKIUN.

O6JiacTh ompesesieHnA W MHOKECTBO 3HaueHuil pyarnuu. Hyan
dyHKIIUN. IIpOoMeEeKyTKM 3HAKOIIOCTOSIHCTBA. UETHBIE M HEUETHBIE
GDYyHKIIUNA.

CrenenHasa QYHKIINA C HATYPAJbHBIM U IeJBIM ITIOKa3aTeaeM. Ké
cBoricTBa u rpaduk. CBoiicTBa U rpapuK KOPHA 71-OH CTEIEHU.

Tpuronomerpuueckad OKPYIKHOCTBH, OIIPeAeJIeHNe TPUTOHOME-
TPUUECKUX (PYHKIIUH YMCIOBOrO apryMeHTa.

Havana matemaTtuyeckoro aHanusa

ITociemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMUS IIOCJIELOBATEJIbLHOCTEH.
MoHoTOHHEBIE ITOCIEeN0BATEILHOCTH].

ApudpmeTnuecKkas U reoMeTpuUecKas Mporpeccuur. BecKoHeuHo
yOnIBaroiasi reomerpuyeckad mporpeccus. CymMMa OeCKOHEUHO
yOBIBaroieii reoMeTpuueckoii mporpeccun. PopmyJia CIOMKHBIX
OpoIeHTOB. VcIoab30BaHME TPOTPECCUM IJA PeIleHUs peaJbHbIX
3a7au IPUKJIATHOTO XapaKTepa.

MHo)ecTBa 1 noruka

MHuoskecTBO, omepanuu Hajg MHOMKecTBaMu. JluarpaMmbl Jiiie-
pa—Beuuna. IlpumMeHeHMe TeOpPeTHKO-MHOYKECTBEHHOI'O aIlapara
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IS OTIMCAHUSA PEeaJIbHBIX MPOIECCOB U ABJIEHUN, IIPU PEIIeHUU 3a-
Jay u3 APYTruX yueOHBIX IIPeaMeTOB.
Omnpepnenenue, TeopemMa, CJIEICTBUE, JOKA3ATEIHCTBO.

11 knacc

Yucna u BbluUCNEHUA

Harypanbable u nesnble uncsaa. [IpusHaky geIMMOCTH IEJIBIX YN~
ceJ.

CremneHb ¢ paliuoOHAJIbHBIM MMOKasaTesieM. CBoMcTBa CTEIEeHU.

Jlorapudwm umcia. [lecATuduHble U HATypPaJbHBIE JIOTAPU(DMBI.

ypaBHeHVIFI N HepaBeHCTBA

IIpeo6pasoBaHMe BBHIPAKEHUMN, COAEPIKAIIUX JOTaPU(PMBI.

IIpeo6paszoBaHue BBIPAKEHUI, COAEPI;KAIUX CTEIIeHU C PaIimo-
HaJILHBIM IIOKa3aTeJieM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokasaTenbHble YpaBHEHUS 1 HEPABEHCTBA.

JlorapudmMuyueckre ypaBHeHUs 1 HepaBeHCTBA.

CucreMbl JUHEHHBIX ypaBHeHUI. PellleHre MpUKJIagHBIX 3a7ad
C IIOMOIIBIO CUCTEeMbI JUHEHHbIX YPaBHEHUA.

CucreMbl U COBOKYIITHOCTH pPaIlMOHAJLHBIX ypaBHEHUUN U Hepa-
BEHCTB.

IIpumeHeHne ypaBHEHUI, CICTEM UM HEPABEHCTB K PEIIeHUIO0 Ma-
TeMaTHYeCKUX 3aJau U 3a7jau U3 Pa3JINUYHbIX 00JIacTeil HAYKU U pe-
aJbHOU JKUBHU.

OyHKUMM 1 rpadnku

Dyukiua. Ilepmoagnuyeckue QyHKIIUU. [IpOMEKYyTKU MOHOTOH-
HOCTH (pyHKIIUU. MaKCUMyMbl 1 MUHUMYMbBI QyHKIuU. Hauboab-
Imiee ¥ HaMeHbIlee 3HaAUeHUEe QYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue GPyHKIIUU, UX CBOMCTBA M rpaduKH.

IloxasarenbHasa u Jorapu(Mmuueckas (PYHKIIUK, WX CBOIHCTBA
u rpapuru.

Hcnonb3oBaHme rpa@uKoB PYHKIIUN OJIA PEIIeHnus ypaBHEHUU
Y JINHEUHBIX CHCTEM.

Hcnonb3oBaHue rpa@ukoB PYHKIIUET OJI8 UCCIEAOBAHUA IIPOILEC-
COB W 3aBUCHMOCTEN, KOTOPhIE BOBHUKAIOT IPU PEINeHUN 3aad nu3
IPYTrux yueOHBIX IIPEMETOB U PeaJbHOM JKU3HU.

MATEMATWKA. ba3osbiit ypoBeHb. 10—11 knacchl 23



Havana matemaTtuyeckoro aHanusa

HenpepriBeble pyHKIIN. MeTos MHTEPBAJIOB LA PellleHUs He-
PaBEeHCTB.

IIpousBomuasa pyHkmuu. l'eomeTpuuecKU M (PU3UUECKUN CMBICJT
IPOU3BOSHOM.

ITpousBogHbIe syieMeHTApPHBIX (GYyHKIUNA. POPMYyJSbl HAXOMKAE-
HUSA TPOU3BOLHOM CYMMBI, TPOM3BEAEHUA U YaCTHOTO (DYHKITUA.

IIpuMeHeHMe TPOUBBOLHOIN K MCCIEIOBAHNIO (DYHKIINIT HAa MOHO-
TOHHOCTB U 9KCTpeMyMbl. Haxo:KkaeHrne HanOOJbIIIETO 1 HAMMEHb-
1ero 3HaUeHUs (PyHKIIUU Ha OTPe3Ke.

ITpuMmeHeHMEe TPOMBBOAHON AJIA HAXOMKIEHUS HAWUJIYUIIIETO pe-
IeHUsA B IPUKJIALHBIX 3ajjauax, OJsd OIpelesieHus CKOPOCTU IIPO-
mecca, 3agagHoT0 (hopMyJa0oi Mam rpaduKoOM.

IlepBooGpasuasi. Tabauiia mepBooOOPaA3HBIX.

WuTerpas, ero reomerpudeckuil u (GusnmduecKuii cMbica. Brruuc-
JeHue mHTerpasua mo gopmyae HbiorToma—JleiibuuIia.
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NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOI0 KYPCA «TEOMETPUA»

LETN U3YHYEHUA YYEBHOTO KYPCA

BaxkHOCTL yueOHOTO Kypca TeOMeTpuHr Ha YPOBHE CpeaHero oo6-
mero oopasoBaHUA 00yCJIOBJIEeHA IMMPAKTUUYECKON 3HAUNMOCTBHIO Me-
TalpeIMeTHBIX U IPeIMeTHBIX Pe3yJbTaTOB O0yUYeHUs reoMeTPUU
B HaAIPaBJeHUHN JIUYHOCTHOTO PA3BUTHUA OOyUaIOMIUXCA, GOPMUPO-
BaHUA (PYHKIIMOHAJIBLHON MaTeMaTUYeCKOW TPaMOTHOCTHU, H3ydUe-
HUS IPYTUX YUeOHBIX OUCIUILINH. PasButye y ydammxcs mpa-
BUJBHBIX IPEACTABIEHUIN O CYIIHOCTU W IIPOUCXOMKIEHUU TeoMe-
TPUUECKUX aOCTPaKIIUil, COOTHOIIEHUN PeaJbHOTO U HAeaIbHOTO,
XapakKTepe OTpakKeHUsI MaTeMaTUUeCKOM HAYKOW SABJEHUII U IPO-
IIeCCOB peaJbHOTO MUPAa, MECTe TeOMETPUH B CHCTEMe HayK U POJI
MaTeMaTUYeCKOT'0 MOAEJUPOBAHUSA B HAYYHOM IO3HAHUU U B IPaK-
TUKe CI0COOCTBYeT (DOPMUPOBAHNIO HAYUYHOTO MUPOBO33PEHUA yUa-
IMUXCs, a TaKMKe KaueCcTB MBINIJIEHUA, HeOOXOAUMBIX IJIA aJalTa-
UM B COBPEMEHHOM OOIIecTRe.

Teomerpusa saBasgeTCsa OOHUM 13 0a30BBIX IIPEIMETOB Ha YPOBHE
cpenHero obOiero obpasoBaHUsA, TAaK Kak oOeclieunmBaeT BO3MOMK-
HOCTH M3YUEeHUs KaK AUCIUILINH eCTEeCTBEHHO-HAYUYHOM Hampas-
JIEHHOCTH, TaK U TyYMaHUTAPHOMN.

Jlormueckoe MbIIIJIeHUE, (DOPMUPYEMOE IIPU M3YUEeHUU 00yduaro-
MIUMUCA MOHATUHHBIX OCHOB I'eOMETPUU M IIOCTPOEHUU ITEMOUKU
JOTUYECKUX YTBEPIKIEHUUN B XONe PeIleHUs TeOMeTPUYECKUX 3a-
Iaud, yMeHUe BBIJBUTATh U OIPOBEPTaTh I'MIIOTE3bl HEIIOCPEICTBEH-
HO MCIIOJIL3YIOTCA MIPU PEIeHNU 3a1aU eCTeCTBeHHO-HAYUYHOTO ITUK-
Jia, B YaCTHOCTU M3 Kypca (pU3UKH.

YMeHMe OPUEHTUPOBATHLCA B IMIPOCTPAHCTBE UIPaeT CYIeCTBeH-
HYIO POJIb BO BCeX 00JIACTAX AesaTeIbHOCTU YejJoBeka. OpueHTAI s
YyeJI0BEKa BO BPeMEHU W IIPOCTPAHCTBE — HEOOXOAMMOe YCJIOBUE
ero COIraJbHOTO OBITHA, (popMa OTPaAKEHUA OKPYIKaoIero Mupa,
yCJIOBUE YCIIEIITHOTO MO3HAHUSA M aKTHUBHOTO ITPeo0pasoBaHUA Jeii-
crBureabHocTu. OlepupoBaHUE IIPOCTPAHCTBEHHBIMH O0OpasamMu
o0BbeIMHAET pasdHble BUALI YUeOHON U TPYAOBOM AeATEeIbHOCTH, AB-
JSIeTCSI ONHUM W3 IPO(ECCHOHATBHO BAKHBIX KaueCTB, II09TOMY
aKTyaJbHa 3aJava (POPMUPOBAHUA y OOyUAIOIUXCA IIPOCTPAaH-
CTBEHHOTO MBINIJIEHNUSI KaK PasHOBUIHOCTU OOPAa3HOTO MBIIILIE-
HUSI — CYIIECTBEHHOr0 KOMIIOHEHTAa B IMMOATOTOBKE K IIPAKTUUECKON
IesATeJbHOCTH 10 MHOTUM HaIpPaBJIeHUAM.
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Ilens ocBoenHmsa mporpaMmbl yuebHOTO Kypca «l'eomerpusa» Ha
6a30BOM YpPOBHE 00yueHUA — O0OIeo0pasoBaTeIbHOE U OOIIeKYIb-
TypHOE Pa3BUTHE O0YUAIOIINXCA uepe3 o0ecrieueHrie BOBMOMKHOCTH
OpuoOpeTeHus U HCIIOJb30BAHUS CHUCTEMATUUYECKUX I'eoMeTpuye-
CKUX 3HAHUN U AeNCTBUH, CIEIU(PUUHBLIX I'€OMETPUH, BO3MOMKHO-
CTH YCHEIITHOTO IPOJOJIKEHUs 00pasoBaHUA IO CIEIUATBLHOCTAM,
HEe CBA3AHHBIM C MPUKJIATHBIM HCIIOJIb30BAHUEM IeOMETPUMN.

IIporpamMma mo reomeTpum Ha 0a30BOM ypPOBHe IIpedHa3HaueHa
IS O0yUaIoITUXCs CPeIHeH IMKOJbI, He WCIBITHLIBABIIMNX 3HAUU-
TeJIbHBIX 3aTPYAHEHNI Ha YPOBHE OCHOBHOTO 00II[ero oOpasoBaHus.
Takum obpaszom, obyuaroiirecsa Ha 6a30BOM YPOBHE JOJKHBI OCBO-
UTh O0IIe MaTeMaTHuuYecKue YMEHUsSA, CBA3aHHBIE CO CIelu(puKoin
reoMeTpUMN U HeoOXOAMMbIe IJIs YKU3HU B COBPEMEHHOM OO0IIecTBe.
Kpome sTOr0, OHM MMEIOT BO3MOXKHOCTDH U3YUUTh I'eOMETPUI0 0oJiee
TUIy00KO, €CJIU B HAJbHEMIIIeM BO3SHUKHET HeOOXOAMMOCTh B TeoMe-
TPUUECKUX 3HAHUAX B IMIPOGEeCCUOHAIBLHON MeATeIbHOCTH.

HocTu:xeHure e OCBOEHUA MPOTPaMMbI 00eCTIeUnBaeTCA Pellie-
HHEM COOTBETCTBYIOIMUX 3amad. [IpropuTeTHLIMHU 3aJadyaMu OCBO-
eHusa Kypca «l'eomerpum» Ha 0aszoBom ypoBHe B 10—11 Kiaccax
ABJIAIOTCS:

= (hopMUpOBaHUE IIPEJCTABICHUS O T€OMETPUMH KaK YacTU MUPO-
BOM KYJIBTYPLI M OCO3HAHNE €€ B3aMMOCBS3H C OKPYKAaIOII[UM
MHPOM;

= (hopMUpOBaHUeE IIPECTABICHUSI O MHOTOTPAHHUKAX U TeJlaX Bpa-

I[eHUA KaK O BAXKHEHNIIINX MaTeMaTUYECKUX MOIeJISAX, [IO3BOJIA-

IOIUX OIHKCHLIBATL U M3YyUaTh Pa3HbIe ABJEHUS OKPYIKAaIOIIero

Mupa;

= hopMHupOBaHMEe YMEHUS PACIIO3HABATH Ha UYEPTEKAaX, MOMEIAX
U B peaJbHOM MUPE MHOTOTPAHHUKU W Teja BpallleHUsd;

= OBJIAJIeHVE METONAaMU PEIleHN A 3a/1ad Ha ITOCTPOEHU Ha u3obpa-
JKEeHUAX IIPOCTPAHCTBEHHBIX (PUTYD;

= (hopMUpOBaAHNE YMEHUS OIEPUPOBATHL OCHOBHBLIMU MHOHATUIAMU
0 MHOTOTPAHHUKAX W TejJaX BpaIlleHusd U WX OCHOBHBIMU CBOM-
cTBaMU;

= OBJIAIEHIIE AJITOPUTMAMU PEIIeHUA OCHOBHBIX TUIIOB 3a1a4; hop-

MHUPOBaHNE YMEHUA IPOBOIUTEL HECJIOKHbIEe JOKa3aTeJbHbIe pac-

CYIKIEHUSI B XOIe PEeIleHUsI CTePeOMeTPUUYEeCKUX 3aJau U 3aaau

C IPaKTUUYECKUM COJEeP:KaHUEM;

= DAa3BUTHUE MHTEJJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI 00y-
YaIOIUXCs, [I03HABATEJIbHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTY MBIIILICHIS;
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= popMupoBanre (PYHKIMOHAJIHLHON TI'PAMOTHOCTH, pPeJJeBaHTHOMI

TeoOMeTPUM: YMeHIe PaCII03HABATh IPOABIEHUSI TeOMEeTPUUECKUX

HOHATUHN, 00BEKTOB U 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEH-

HBIX CUTYAIUAX U OPU UBYUEHUU APYTUX YIeOHBIX IPEIMETOB,

OPOABJIEHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTeH, (hopMyJIHUpO-

BaTh UX HA S3BIKE F'eOMETPUU U CO3IaBaTh I'eOMETPUUYECKUE MO-

eJiv, IPUMEHATH OCBOEHHBIN reOMEeTPUUYECKUH anmnapar IJs pe-

IIeHUA MPAKTUKO-OPUEHTUPOBAHHLIX 3a/au, NHTEPIIPETUPOBATD

U OIIEHUBATh MOJIYUEeHHBIE Pe3yJIbTATHI.

OT/IMYUTEIbHON 0COOEHHOCTHIO IIPOTPAMMBI SABJISETCS BKJIOUE-
HUEe B KypPC CTEPEOMETPUM B HaUaJie ero M3yUeHUs 3amad, perrae-
MBIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUSI, U OIIPEIEJIEHHBIM o0pa-
30M OpraHmsoBaHHAas padboTa HaJg HUMHU, UTO CIIOCOOCTBYIOT Pa3BU-
THUIO JIOTUYECKOTO U IIPOCTPAHCTBEHHOTO MBIILIEHUA, CTUMYJIUDPYET
IpoTeKaHre MHTYUTUBHBIX IIPOIECCOB, MOTUBUPYET K AaJIbHEMIIIe-
My HU3yUYEeHHUIO IpeaMeTa.

Ilpeamourenue oOTHAETCA HATVIATHO-KOHCTPYKTUBHOMY METOIY
00yUeHUs, TO eCTh TEOPETUUECKUEe 3HAHUSA UMEIOT B CBO€il OCHOBE
YYBCTBEHHOCTh MIPEIMETHO-IIPAKTUYECKON IedATeJbHOCTU. PasBu-
THEe TPOCTPAHCTBEHHBIX IPENCTABJIEHUN y yUAIIUXCSA B Kypce cTe-
pPeoMeTpUM IPOBOAUTCA 3a CUET PEIleHUs 3a7ad Ha CO3JaHUe IPO-
CTPAHCTBEHHBLIX O0pasoB M 3aJa4 Ha OIepUpPOBaHHE IIPOCTPAH-
cTBeHHBIMU oOpasamu. CosmaHue o6pasa IPOBOAUTCA C OIOPOI Ha
HaTIAOHOCTD, a OIIepPUPOBaHUE 00pPa30M — B YCJIOBUAX OTBJIEUEHUA
OT HATVISIAHOCTH, MBICJIEHHOTO U3MEHEHUSA €TI0 UCXOMLHOTO ComeprKa-
HUA.

OcHOBHBIE COZlep)KaTeJibHBIe JUHUN Kypca «[eomerpum» B 10—
11 xnaccax: «MHOrorpaHHUKN», «IIpsAMble M ILJIOCKOCTHU B IIPO-
cTpaHcTBe», «Tema BpalieHus», «BeKTOpBI U KOOPAWHATHI B IIPO-
cTpaHCTBe». POpPMUPOBaHUE JIOTUYECKUX YMEHUI pacuperesigeTcsa
HE TOJIBKO IO COIEPKaTeJbHLIM JUHUAM, HO U II0 TrogaM O0yJYeHus
Ha ypoBHE CpeIHEero obIrero oopasoBaHUsd.

CopepsxaHue o0pa3oBaHUsA, COOTBETCTBYIOIIlee MPEAMETHBIM pe-
3yJabpTaTaM ocBoeHus IIpumepHOI paboueil mporpaMMbl, pacupene-
JEHHBIM IO TOJaM OOYYeHUs, CTPYKTYPUPOBAHO TaKHUM 0OpasoM,
YTOOBI OBJIaIeHNE TEOMETPUUECKUMHU MOHATUAMU U HaBBIKAMU OCY-
IIEeCTBJISJIOCH IOCJIeL0BATEeIbHO U MOCTYIATENbHO, C COOII0IeHIEeM
OPUHIIUIA IIPEeMCTBEHHOCTH, UTOOBI HOBBLIE 3HAHUS BKJIIOUAJINCH
B OOIIYIO CHCTEMY TeOMETPUUECKUX MPEACTABIEHUN O0yUaIOIIIUX-
cs, paciupsAs U yriyosass eé, o0pasys IPOUYHbIEe MHOMKECTBEHHbIE
CBA3MU.
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MECTO YYEBHOI0 KYPCA B Y4EBHOM MMJIAHE

B yuebHOM 1y1aHe Ha M3ydYeHUE T€OMETPUU OTBOJUTCS He MeHee

2 yueOHBIX uacoB B Hezesito B 10 Kiacce m 1 yuebHOro uaca B He-
nmesto B 11 Kyacce, Bcero 3a aABa rojga ooyuenus He meHee 105 yue6-
HBIX YacoOB.

MAAHUPYEMBIE MPEAMETHBIE PE3Y/ILTATHI
OCBOEHUA NMPUMEPHOI PABOYEI MPOTPAMMbI KYPCA
(N0 FOJIAM OBYYEHMS)

IlpengmerHble pe3yabTaThl M3YYEHUS TeoMeTpuu Ha 06a30BOM

YPOBHE OPUEHTUPOBAHBI HA MOCTUKEHIE YPOBHA MAaTeMaTUUECKOM
TPaMOTHOCTH, HEOOXOAUMOTO [IJIsI YCIEIITHOTO PeIlleHnus 3a7ad B pe-
aJbHOU JKUBHU U CO3aHNe YCJIOBUII OJIA UX OOIEeKyJIbTYPHOTO pas-
BUTHA.

OcBoenune yuyeOHOro Kypca «Il'eomerpusi» Ha 06a30BOM YPOBHE

cpeogHero 0611];61‘0 06paSOBaHI/IH AOJIZKHO obecreunBaTh AOCTHUMKEeHue
CJIeAYIOIIMUX IIPpeaAMEeTHBIX O6pa-30BaTeIIBHLIX pe3yyIbTaToB:

10 Knacc

36

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMAas, IIJIOCKOCTD.
ITpuMeHATHL aKCHOMBI CTEPEOMETPUU U CJEACTBUSA U3 HUX IIPU
peleHny TeOMEeTPUYECKUX 3aaad.

OnepupoBaTh MOHATUAMU: IIapaJIJIEJIbHOCTh U IEPIEeHAUKYJIAP-
HOCTBH IIPAMBIX U IJIOCKOCTEI.

KinaccudpunumpoBars B3amMHOE PACHOJIOMKEHUWE IIPAMBIX U ILJIO-
CKOCTell B IIPOCTPaAHCTBE.

OnepupoBaTh NOHATUAMU: ABYT'PAHHBIN YIoJ, TPAHU ABYTPAHHO-
To yrja, pebpo ABYrpaHHOTO yIjia; JUHEHHBIN yToJI ABYTPAHHOTO
yIyia; rpagycHad Mepa ABYTPAHHOTO yIvia.

OnepupoBaTh MOHATUAMN: MHOTOTPAHHUK, BBIMYKJBIN U HEBBI-
NYKJIBI MHOTOTDAHHUK, 3JIEMEHTHI MHOTOTDAHHUKA, IIPABUJIb-
HBIII MHOTOTDAaHHUK.

PacmosHaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IIMpaMuja;
npusMa, IPAMOYTOJbHBIN Iapajelenunen, Kyo).
KnaccupumnmupoBaTh MHOTOTPAHHUKU, BHIOUPAsA OCHOBAHUS MAJIS
Kjaaccuukanum (BBINYKJIbIE M HEBBINYKJIbIE MHOTOTDAHHUKW;
IpaBUJIbHbIE MHOTOTPDAHHUKHU; IPAMbBIe M HAKJOHHBIE IIPU3MBI,
mapaJjiiesienunenb).

OnepupoBaTh NOHATUAMU: CEKyIllad IIJOCKOCTh, CeUeHe MHOIO-
TPAHHUKOB.
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» O0BbACHATL HIPUHIIUILI IOCTPOEHUS CEUEHUN, MCIIOJb3yS METO[

CJIeIOB.

CTpouTh ceueHUsI MHOTOTPAHHUKOB METOJOM CJIeJIOB, BHLITOJTHATD

(BBIHOCHBIE) IIJIOCKHE UePTeKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX

duryp: Bujg cBepxy, cOOKy, CHU3Y.

Pemars 3amaun Ha HaxOoMKAeHUE TeOMETPUUYECKHX BEJUUYUH IO

obpasmnamM miam ajJropuTMaM, NPUMEHAA U3BECTHHhIE aHaJUTHUe-

CKMe MEeTOALI IIPY PEIleHUM CTAHAAPTHBIX MaTeMaTUUYeCKUX 3a-

Iad Ha BBIUYUCJIEHIE PACCTOAHUN MEXKIY IBYMSA TOUKAMM, OT TOU-

KU IO OPAMOIi, OT TOYKU JIO IIJIOCKOCTU, MEXKTY CKPEITMBAOITN-

MUCS IIPAMBIMH.

Pemats 3amaun Ha HaxOoMKAeHUE TeOMETPUUYECKHX BEJUUYUH IO

obpasmnamM uiam ajJropuTMaM, NPUMEHAA M3BECTHHhIE aHaJUTHUe-

CKMe MEeTOALI IIPY PEeIIeHUM CTAHAAPTHBIX MaTeMaTUUYeCKUX 3a-

Iad Ha BBIUMKCJIEHHE YIJIOB MEXKIY CKPEIUBAIOIIUMUCS IIPAMBI-

MU, MEXAY OPAMON M TJIOCKOCTHIO, MEXKIY IIJIOCKOCTSIMU, ABY-

TPaHHBIX YIJIOB.

Boruncaars 00 bEMBI U TIJIONTAAN IIOBEPXHOCTE MHOTOTPAHHUKOB

(npusma, mupaMua) ¢ IpUMeHeHneM (POPMYJI; BHIUUCIATD COOT-

HOIIeHUA MeKIY ILJIOIIafAMU IIOBEPXHOCTeM, 060 béMaMu 01006~

HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMU: CUMMETPUA B IPOCTPAHCTBE; IIEHTD,

OCh U IJIOCKOCTb CUMMETPUU; IEHTP, OCh U IIJIOCKOCTH CUMME-

Tpum QUrypsl.

HWsBiaekars, mIpeobpasoBhIBATE W MHTEPIIPETHPOBATH MHQMOPMA-

IIHIO O IIPOCTPAHCTBEHHBIX T€eOMeTpUUeCKUX (hurypax, mpeacras-

JIEHHYIO Ha YepTe’KaxX M PUCYHKaX.

= [IpumeHATs, reoMeTpuuecKkue (GaKThl AJIA PEIIeHUs cTepeoMe-
TPpUUECKUX 3ajad, NpeArnojiaraioliuX HECKOJbKO IIIaroB pelle-
HUSA, eCJIU YCJIOBUA IPUMEHEHUA 3aJaHbl B ABHOI (hopMe.

» [I[puMeHATh IIPOCTEMHIIe MPOoTrPaMMHEBIE CPEICTBA U BJEKTPOH-

HO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPU PEIIeHNN CTEePEeOMEeTpPU-

YecKUX 3amadu.

ITpuBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B IIPU-

poze U KU3HU, PACIIO3HABATh IIPOSIBJIEHNE 3aKOHOB reOMETPUU

B UCKYCCTBE.

= [IpyuMeHATH MOJyUYeHHbIE SHAHUS HA IIPaKTHUKe: aHAJIU3UPOBATh
peanbHBIE CUTyAllMN W NPUMEHATh M3YUEHHBIE IMOHATUA B IIPO-
Ijecce IIOWICKA pPeIIeHuda MaTeMaTU4YecKUu CcHOopMyImpoBaHHON
npo0bJieMbl, MOJIEJINPOBATH PeaJibHbIe CUTYyaIlN1 Ha sI3bIKe TeoMe-
TPUU, UCCIAEAOBAThH ITOCTPOEHHBIE MOJEJNN C UCIIOJIb30BAHNEM Te-
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OMETPUUYECKUX IIOHATHUN W TEeOpeM, allapaTra ajaredpbl; peliaTh
OpaKkTUYecKue 3aJaul, CBsI3aHHbIEe C HAXO0KIEeHEM reoMeTpuue-
CKUX BEJWYMH.
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OnepupoBaTh MOHATUAMU: IMUINHAPUUYECKAS IIOBEPXHOCTH, 00-
pasyolnue MUJINHAPUYECKON ITOBEPXHOCTU; ITUJIUHADP; KOHUUE-
CKas IOBEPXHOCTD, 00pas3yiolnme KOHNYECKON MOBEPXHOCTH, KO-
HYyC; cepuUuecKas MTOBEPXHOCTD.

PacmosnaBarth Tesa BparieHud (IIUJIXHAP, KOHYC, cepa u 1map).
O0BACHATH CIIOCOOBI MOJYUEHUA TeJl BpaIleHUus:d.
KnaccupumnupoBaTh B3anMHOE PAaCIIOJ0oKeHe c)epbl U ILIOCKO-
CTH.

OmnepupoBaTh HOHATUSIMU: IIaPOBOW CErMeHT, OCHOBaHUE Cer-
MeHTa, BbICOTA CeTMEeHTa; ITapOBOH CJIOi, OCHOBAHUE IITapPOBOTO
CJIOsA, BBICOTA IIIAPOBOTO CJIOA; IMTapPOBOIl CEKTOP.

Beruncasars 00bEMBI U ILJIOMIAAN IIOBEPXHOCTEN TeJl BpalleHusd,
TeOMeTPUUYECKUX TeJ C IpuMeHeHueM (POpPMY.JI.

OnepupoBaTh NOHATUAMMU: MHOTOTPAHHUK, BIMCAHHBIA B chepy
¥ OIIMCAHHBIN 0K0JI0 cepshl; chepa, BIMcaHHAA B MHOTOTPAHHUK
WJIW TeJIO BpallleHus:d.

BoIiuncaaTh COOTHOINIEHUA MEKAY ILJIOMIaAAMU ITOBEPXHOCTEHN
1 00bEéMaMu HOALOOHBIX TeJ.

WNzobpakaTh m3ydaeMble (PUTYpPLI OT PYKU U C IIPUMEHeHUeM
TPOCTHIX UEPTEKHBIX MHCTPYMEHTOB.

BruImostHATE (BBIHOCHBIE) ILJIOCKHE UYePTEeKM M3 PUCYHKOB IIPO-
CTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH Ce-
YeHUA TeJl BpallleHud.

WsBnexaTh, MHTEPIIPETUPOBATh U HPEOOPa30BBIBATHL MH(MpOpPMA-
IIHIO O ITPOCTPAHCTBEHHBIX T€OMEeTPUUECKUX (hurypax, mpeacras-
JIEHHYIO Ha UepTe’KaxX U PUCYHKAaX.

OnepupoBaTh NOHATHEM BEKTODP B IIPOCTPAHCTBE.

BLITOMHATL AeMCTBUS CJIOKEHUSA BEKTOPOB, BEIUMTAHUSA BEKTO-
POB U YMHOKEHUS BeKTOpa Ha YUCJIO0, O0bACHATH, KAKUMU CBOM-
cTBaMU OHU 00JIaJafoT.

ITpuMeHATH TPaBUJIO HmapajjeenuIessa.

OnepupoBaTh MOHATUAMU: JEeKAaPTOBLI KOOPAUHATHI B ITPOCTPAH-
CTBe, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHA-
ThI BEKTOPA, YroJ MeXKAy BeKTOpaMu, CKAJAPHOEe IPOU3BeIeHIe
BEKTOPOB, KOJJIMHeapHbIe 1 KOMIJIAHAPHBIE BEKTOPHI.
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= HaxoauTs cyMMy BEKTOPOB U ITPOM3BeJeHNe BEKTOPA Ha YUCJIO,
yToJ MeKAy BeKTopaMHU, CKaJsApHOe IIpou3BeleHNe, PAcKJIabI-
BaTh BEKTOP IO JBYM HEKOJJIUHEeapHBLIM BEKTOpPaM.

= 3azmaBaTh IIJIOCKOCTH ypPaBHEHWEM B JeKapTOBOHM cCHCTeMe KOOp-
JUHAT.

= [IpumeHATHL reoMeTpuueckue (parkThbl AJIA pelIeHUus cTepeoMe-
TPUUECKUX B3ajad, IPefIoJaraiouX HECKOJIbKO ITaroB pelle-
HUSA, €CJU YCJIOBUS NIPUMEHEeHUs 3aJJaHbl B ABHOUN (hopMme.

= PemaTh mpocTeiilline reoMeTpuuecKkue 3aladuyl Ha IIPUMeHeHUe
BEKTOPHO-KOOPAMHATHOTO MeTo/a.

= Pemmares 3ajaum Ha JOKAa3aTeJbCTBO MaTeMaTHYeCKUX OTHOIIIe-
HUH 1 HaXOXKJeHUe reOMETPUUECKUX BeJINUNH 10 00pasnam uian
aJITOPUTMaM, IIPUMEHASA U3BECTHBIe METOABI IIPYU PEIIeHNN CTaH-
IapTHBIX MaTeMaTUUYeCKUX 3a1ad.

= [IpumMeHATH IpOCTeiiIline IporpaMMHBIE CPEACTBA U DJIEKTPOH-
HO-KOMMYHUKAIIMOHHBIE CHCTEMBl IIPW PeIIeHUU CTePeoMeTpH-
YecKUX 3ajad.

= [TpuBOAUTH IPUMeEPHI MaTeMaTUUECKUX 3aKOHOMEePHOCTEH B IIpU-
poze U KW3HU, PACIIOBHABATH IIPOSBJIEHNE 3aKOHOB I'eOMETPUU
B UCKYCCTBeE.

= [IpuMeHATH IONyUeHHbIe 3HAHUSA Ha IIPaKTHUKe: aHAJIU3UPOBATh
peayibHBIE CUTYaIlUW U IPUMEHATH M3yUeHHbIe NOHATUSA B IIPO-
Ijecce IIOMCKa peIleHns MaTeMaThdyecKU c(opMyInpoBaHHOHN
npobeMbl, MOJIeINPOBATh PeaibHbIE CUTYaIluN Ha A3bIKe TeoMe-
TPUM, UCCIELOBATH IIOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM Te-
OMEeTPUYECKUX IMOHATUN W TeopeM, allapaTa ajredpbl; pelraTh
IpakTUUecKue 3afadul, CBA3aHHBIEe C HAXOXKJeHIEM reoMeTpuye-
CKUX BEJIUUYUH.

COAEPXAHUE YYEBHOIO KYPCA (N0 rOJAM OBYYEHUA)
10 Knacc

npﬂMbIe M NNOCKOCTU B NPOCTPAHCTBE

OcHOBHBIE IOHATHUA cTepeomMerpuu. Touka, IpsaMasi, IIJI0CKOCTD,
npocTpaHcTBo. IToHsaTHEe 00 aKCHMOMATUYECKOM IIOCTPOEHUU CTepe-
OMEeTPHM: aKCHMOMBI CTEPEOMETPHNHU U CJIEeACTBUA N3 HUX.

BsaumHOe pacmosioikeHne IpAMbBIX B IIPOCTPAHCTBE: IIepeceKaro-
miuecs, mapaJijiejibHble 1 CKpelruBaIecsa npsambeie. Ilapanaenb-
HOCTB IIPAMBIX U IIJIOCKOCTeI B IPOCTPAHCTBE: IapaJljiebHbIe IIPI-
MbI€ B IIPOCTPAHCTBE; MapalIeIbHOCTh TPEX IMPAMBIX; IapaJljiellb-
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HOCTB ITPAMOM 1 IJIOCKOCTHU. ¥ TJIBI C COHAIIPABIEHHBIMY CTOPOHAMU
YToJ MeXXKIy OPAMBIMU B IpocTpaHcTBe. IlapaiesbHOCTh IIJI0CKO-
CTeli: mapaJuiesibHbIE IIJIOCKOCTH; CBOMCTBA ITapaJlJIeIbHBIX IIJIOCKO-
creii. IIpocreiiniue mpocTpaHCcTBEeHHBIE (DUTYPHI HA IIJIOCKOCTH: Te-
Tpasap, Ky0, mapajeslenunen; IOCTPOeHNEe CeUeHUI.

IleprieHAUKYISAPHOCTD, TPAMOU M IJIOCKOCTH: MEPIEeHIUKYJIAP-
HbIe IIPSAMbI€ B IIPOCTPAHCTBE, IPAMBIE NapajjielbHble U IIepIIeH-
OIUKYJIAPHbIE K IJIOCKOCTU, NPU3HAK MEePHEeHIUKYIAPHOCTU IIPA-
MOM U IIJIOCKOCTH, TeopeMa O IIPSIMON HepPIeHAUKYJISIPHON ILJIOCKO-
CcTU. YTJIBI B IIPOCTPAHCTBE: YroJl MeKIYy IPSAMOI UM ILJIOCKOCTBIO;
IBYTPAHHBIN YTroJ, JUHENHBIA yToJI AByrpaHHOTO yria. Ilepnernu-
KyJAPp UM HAKJIOHHBIE: PACCTOSTHUE OT TOUKHU IO IIJIOCKOCTH, PACCTO-
AHUE OT MPAMOU A0 IJIOCKOCTU, IPOEKIUA (PUTYPHI HA IIJIOCKOCTb.
IleprieHAUKYJIAPHOCTL IJIOCKOCTEM: NMPUBHAK IEepPIeHINKYJIIPHO-
CTH ABYX ILTOCcKOcTel. Teopema 0 TpEX MePHEeHAUKYIAPAX.

MHororpaHHuKu

ITousiTe MHOTOrpaHHUKA, OCHOBHBIE 9JIEMEHTHI MHOTOTDAHHU-
Ka, BBIMTYKJbIe W HEBBIMTYKJble MHOTOTPAHHUKU; Pa3BEPTKA MHO-
rorpanHuKa. [Ipusma: n-yroibHasa Hpu3Ma; I'PAHU U OCHOBAHUS
OpU3MBbI; IpsAMasd W HaKJIOHHAA IIPU3MbI; OOKOBas M IIOJHAS IIO-
BEPXHOCTH NMPU3MBI. Ilapajienenumnen, IpAMOYTOJbHBIN IapaJjiie-
Jemnunen u ero csoiicrea. Ilupamuzga: n-yrojapHas nupaMuia, rpa-
HU Y OCHOBaHWE IMUPaMUAbl; O0KOBAs W IOJIHAA ITOBEPXHOCTH ITU-
paMuabl; IpaBUIbHAA U YCeUEHHAA TUPaAMUAA. DJIEeMEeHThI ITPU3MbI
u nupamuzabl. [IpaBuabHbIe MHOTOTPAHHUKN: IIOHATHE MPABUJIbHO-
To MHOTOTPAaHHWKA; MpaBUJIbHAA NMpPU3Ma W IIPaBUIbHAA IIUPAMU-
[a; MpaBUJIbHAA TPEYyroJbHaA MUPaMUAA U IPABUJIbHBINA TETPa’dIP;
Ky0. IIpencraBienmue o0 HNpaBUJIbHBIX MHOTOTPDAHHHUKAX: OKTAasAD,
momexasap U ukocasap. CeueHuUsa MPUSMbBI U MUPAMUILI.

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIHHO TOUKH,
OPAMOM, IIJIOCKOCTH. JJEeMEeHThl CUMMETPUU B TUPaMUaxX, ImapaJ-
Jejienunenax, MPaBUJIbHBIX MHOTOTPAHHUKAX.

BriunciieHue sjIeMEeHTOB MHOTOTPDAHHUKOB: pPEOpa, auaroHasu,
yruibl. ILnomianb 60K0BOII ITOBEPXHOCTH U TIOJIHOI ITOBEPXHOCTU MIPS-
MO¥ TIPU3MBI, ILJIOIIAAb OCHOBAHUI, TeopeMa O OOKOBOII ITOBEPXHO-
CTH OPsAMOM mTpusMbl. Ilnomniagb 60KOBOM ITOBEPXHOCTH U IIOBEPXHO-
CTH MIPaBUJIBHOIN MHUPAMUIBI, TeopeMa O ILJIOIaAu YCeUEHHOM mupa-
munbl. ITousTue 06 06béme. O0BEM MUPAMUALI, IIPHU3MBI.

ITomoGHBIE Tesia B mpocTpaHcTBe. COOTHOIIIEHUA MEXKAY IJIoIa-
IAMU TIOBEPXHOCTEI, 00bEéMaMU MOJOOHBIX TeJ.
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11 knacc

Tena BpaueHus

MunuaapuyecKkas MOBEPXHOCTh, 00pas3yoIue MUJINHIPUUECKON
TOBEPXHOCTHU, OCh MUIMHAPUUYECKON moBepxHOCTU. I[uauHAp: oc-
HOBaHUSA U OOKOBas IOBEPXHOCTh, 00pasymoIias U OCh; ILIOIIALb
OOKOBOIi 1 IIOJTHOI ITOBEPXHOCTH.

KoHuueckas moBepXHOCTh, 00pa3yrolue KOHNUEeCKOM TOBEPXHO-
CTH, OCh M BEPIINHA KOHNYECKOU IMoBepxHocTu. KoHyC: ocCHOBaHUE
U BepluHa, o0pasymoliasa U 0Ch; ILIOIAAb O0OKOBOM M ITOJIHOI MO-
BEPXHOCTHU. YCEUEHHBIA KOHYC: 00pas3yIolfiie 1 BbICOTa; OCHOBAHUSA
u OOKOBas MOBEPXHOCTH.

Cdepa u m1ap: 1eHTp, pagnuyc, fUAMeTP; IJIOIAlb IIOBEePXHOCTH
chepsl. Bzaumuoe pacmosioskeHue cdepbl U ILJIOCKOCTH; KacaTeb-
Has IJIOCKOCTh K c(epe; miomanb chepsl.

Hzo0paskeHune TeJl BpallleHUs Ha IIJOCKOCTH. PasBEpTKA IUJIMH-
Ipa 1 KoHyca.

Kom6uHamuu Tes BpallleHWA W MHOTOTPAHHUKOB. MHOrorpam-
HUK, ONNCAHHBIA OKOJIO c(epsnl; cepa, BIMCAHHAS B MHOTOT'PAH-
HUK, WJIX TeJO BPAaIlleHUsd.

ITousaTue 06 06 béMe. OcHOBHBIE CBOMCTBa 00HEMOB Tes. Teopema
00 00'bEMe IIPAMOYTOJIBHOTO MapaJijiejiellnIleia U CJIeACTBUSI U3 Hee.
06BEM nMuanHApa, Kouyca. O6bEM I1apa U MmJoHaab chepsnl.

ITogo6ubIe Tesma B mpocTpaHcTBe. COOTHOIIIEHUA MEMXKAY ILJIOIA-
IAMH IIOBEPXHOCTEMH, 00bEéMaMM MOJOOHBIX TeJ.

Ceuenna nmuanHApa (IapaiieJbHO U NePHeHINKYIAPHO OCH), ce-
yeHHUs KOHyca (ImapaJiielbHO€ OCHOBAHHUIO U IIPOXOASINee depes
BepPIINHY), CeUeHUsA IIapa.

BeKTopbl U KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha miockocTtu um B mpocTpaHcTBe. CllosKeHMe W BbIUKUTA-
HUEe BEKTOPOB. YMHOKe€HUE BEKTOopa Ha 4Yucjao. PasjIo’KeHue BeK-
TOpa IO TPEM HEKOMILJIaHAPHBIM BeKTopaMm. IIpaBmuio mapasie-
nenunena. Perrenue 3amgad, CBA3AHHBIX C IIPUMEHEHUEM IIPAaBUII
melicTBuii ¢ BeKTopaMu. IIpaAMoOyrospHas cucCTeMa KOOPAUHAT
B npoctpancTBe. KoopauuaTrsl BeKTopa. IIpocreiiine 3agaun B KO-
opamHaTax. Yroja Mekay BekTopamu. CKalsgpHOe IPOU3BEIEeHUEe
BEKTOPOB. BhIUuncaeHMe YIJIOB MEXKAY IPAMBIMU U IIJIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBIN METOH IPU PEIIeHUN I'eOMeTPUUECKUX
3amad.
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NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOTO KYPCA «BEPOATHOCTb U CTATUCTUKA»

LETN U3YHYEHUA YYEBHOTO KYPCA

VuebHBIN Kypc «BepoATHOCTHL WM CTATHUCTHUKAa» 0a30BOTO YPOBHA
ABJAETCA MPOMOJI)KeHWEM 1 Pa3BUTHUEM OSHOMMEHHOTO y4eOHOTO
Kypca 0a30BOTO yPOBHS OCHOBHOM INKOJBLI. Kypc mpemHasHaueH
Ias1 GOpPMUPOBAHUA Y OOYUAIOIIUXCA CTATUCTUUECKON KYJIBTYPHI
U MOHVWMAaHUA POJIM TEOPUU BEPOATHOCTEH KaK MaTeMaTUUeCKOTI'O
WHCTPYMEHTA [IJIsI U3YUEHUS CIYyUANHBIX COOBITUM, BEJIUUYNH U TIPO-
meccoB. IIpu usyueHUM Kypca o0OraIaloTCs IpefCcTaBIeHUA yua-
IMIUXCSA 0 METOJaX MCCAeqOBAHUA U3MEHUYNBOTO MUPA, PA3BUBAETCS
HNOHMMAaHWe 3HAUYMMOCTH U OOITHOCTU MAaTeMaTHUYECKUX METOJOB
HO3HAHUA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO €eCTECTBEH-
HO-HAYYHOTO MUPOBO33PEHUS.

Cozep:raHUe Kypca HalpaBJeHO Ha 3aKpeIlyieHre 3HaHUM, IOy~
YEeHHBIX TPU M3YUEHUU Kypca OCHOBHOI INMKOJIBI U HA Pa3BUTHE
IPeACTAaBIEHUN O CIIYyUaHBIX BEJIUUMHAX U B3aUMOCBA3AX MEXKIY
HUMHU Ha Ba)XHBIX TPUMeEpaxX, CIOMKETbI KOTOPBHIX MOUYEPIHYTHI U3
OKPYIKaloliero Mmupa. B pesyabrare y 00y4aroinxcs TOJIXKHO chop-
MHUPOBaAThCA TpeACTaBJIeHVEe O Haubojee yIOTPeOUTeIbHBIX U 00-
X MaTeMaTHUUYECKUX MOJEJSAX, WCIOJb3YyEeMBIX IJA OIUCAHUA
AHTPOIIOMETPUYECKUX UM JeMorpadmMuecKuxXx BeJIMUYUH, TOTPEITHO-
cTell B Pa3JIMYHOTO POJA U3MEPEHUAX, AJUTEJTbHOCTU 0€30TKa3HOMN
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SBJIE-
HUM U IIPOIECCOB B OOIIECTRe.

B cooTrBeTcTBUUY ¢ YKasaHHBIMU IIEJAMHU B CTPYKType yueOGHOTO
Kypca «BeposaTHOCTh M CTATHUCTHUKA» CPedHEel IIKOJIbI Ha 6a30BOM
YPOBHE BBIIEJIEHBI CJIEIYIOIIe OCHOBHBIE COlepsKaTebHbIe JIMHUN:
«Coryuaiigble COOBITUS WM BEPOATHOCTU», «CiyualiHble BeIWUNHBI
¥ 3aKOH OOJIBIIIUX YMCEJ».

BakHylo uacTh Kypca 3aHUMaeT H3YUeHUE TeOMETPUUECKOTO
" OMHOMUAJILHOTO PaCIpeeJIeHNH U 3HAKOMCTBO C UX HEIPepPHIB-
HBIMUM aHaJOTaMU NOKa3aTeJbHBIM U HOPMAJbHBIM pacIipeneeHu-
AMU.

Copepsxkanme quauu «CirydyaiHble COOBITUS 1 BEPOATHOCTU» CJIY-
JKUT OCHOBOI nJiA (hopMUPOBAHUA TIpPEICTABJIEHUII O pacipemese-
HUW BEPOATHOCTEH Me:KIy BHAUYEeHUAMU CJAYYaWHBIX BeJWYUH,
a TaKJ/Ke 9Ta JUHUSA HeoOXoamMa Kak 0asa IJIs M3yUYeHHUs 3aKOoHAa
OosbIIMX uuceJa — (GYHIaMEeHTAJIHLHOIO 3aKOHAa, JeHCTBYIOIIErO
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B IIpUPOe U OOIIeCTBEe W MMEIOIero MaTeMaTu4ecKyio (popmaamnaa-
nuio. CaM 3aKOH GOJIBIIIUX YMCEJI IIPeAJiaraeTcs B 03HAKOMUTEb-
HOUW (opMe ¢ MUHUMAJLHBIM MCIIOJH30BAHUEM MaTeMATUYECKOTO
popmanimaMa.

Tembl, cBsI3aHHBIE ¢ HEIPEPBIBHBIMU CAYUAXHBIMU BeJIUUNHAMU,
aKIeHTUPYIOT BHUMAHWE IMKOJbHUKOB HAa ONUCAHUU W UIYUEHUU
CIIYUaWHBIX ABJEHUI C IOMOIIBIO HEIIPEPBIBHBIX (pyHKIUHA. OCcHOB-
HOe BHUMAaHNE yJejdeTcAd MOKAa3aTeJbHOMY M HOPMAaJILHOMY pac-
npeneJeHUAM, IIPU dTOM MIPEAIoaraeTcsa O3HAKOMHUTEJIbHOE M3Y-
yeHNEe MaTepuaja 0e3 JoKasaTeJbCTB IIPUMeHAeMbIX (haKTOB.

MECTO KYPCA B YYEBHOM TNJIAHE

B yuebHOM mIaHe Ha n3ydeHne Kypca « BepoATHOCTb U CTATUCTHM-
Ka» Ha 0a30BOM ypPOBHE OTBOAUTCA 1 yueOHBIN Yac B HeIeJI0 B Te-
yeHMe KaKIoro roma odydyeHus, Bcero 70 yueOHBIX UACOB.

NAAHUPYEMBIE MPEAMETHBIE PE3YJILTATHI
OCBOEHUA NPUMEPHOI PABOYEI MPOrPAMMbI KYPCA
(N0 FOJIAM OBYYEHMS)

ITpenmeTrHBIe pe3yabTaThHl OCBOEHUA Kypca «BepoaTHOCTE U cTa-
TuctTuka» B 10—11 Kyiaccax oprueHTUPOBaHbI HA JOCTUKEHIE YPOB-
HSA MaTeMaTUYeCKOM IPaMOTHOCTH, HEOOXOAMMOTO /I YCIIEIITHOTO
pellleHus 3a7a4 1 IPO0JIEM B PeabHOM KU3HU U CO3MaHIe YCJIOBUMA
IJIsI UX OOIEeKYJIbTYPHOTO Pa3BUTHUS.

OcBoeHne yueGHOTO Kypca «BeposaTHOCTH U cTaTuCTHUKa» Ha 6a-
30BOM YpPOBHE cpeaHero oOIiero ob6pasoBaHUS MOJIXKHO obecmeun-
BaTh JOCTUIKEHNE CJIENYIOIINX IPEIMEeTHBIX 00pa3oBaTEILHBIX Pe-
3yJIBTATOB:

10 Knacc

» YyTaTh U CTPOUTH TAOJUILI U JUATPAMMEI.

= OnlepupoBaTh MOHATUAMU: CpeJHee apudmMeTudecKoe, MeauaHa,
HauOoJbIllee, HAaMMEHbIIee 3HAUEHNE, PasMax MAacCHBa YHCJIO-
BBIX JAHHBIX.

= OmepupoBaTh IOHATUAMU: CJHYUYAUHBIA OKCIIEPUMEHT (OIIBIT)
U caydyaiiHoe coOBITHe, dJIeMeHTapHoe coObITHE (dJIeMeHTAPHBIN
WCXOM) CJAyYaliHOTO OIIbITA; HAXOAHUTHL BEPOATHOCTH B OMBITAX
C PAaBHOBO3MOKHBIMU CIAYUYAUHBIMU COOBITUAMMU, HAXOIUTH U CPaB-
HUBATh BEPOATHOCTH COOBITUM B M3YUYEHHBIX CIYyUYANHBIX 9KCIIE-
puUMeHTax.
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» Haxoauts 1 OpMYyJIUPOBATh COOBITUSA: IIepeceueHre U 00bemun-
HeHUe HAHHBIX COOBITUI, COOBITHE, IPOTUBOIIOJOKHOE JaHHOMY
COOBITHIO; IIOJIB30BATHCA AUarpaMMamMu Oiyiepa u (Gopmysoin
CJIOJKEHUsI BEPOATHOCTEH IIPU PeIleHun 3amad.

= OnlepupoBaTh MOHATUAMU: YCJIOBHAs BEPOATHOCTH, HE3aBUCHU-
MbI€ COOBITHA; HAXOAUTH BEPOSATHOCTU C IIOMOIIBIO IIPABUJIA YM-
HOKEHUs, C IIOMOIIBIO JlepeBa CAYYaiHOTO OIIBITA.

= [IpuMeHATH KOMOMHATOPHOE IIPABUJIO YMHOMKEHU S IPU PEITeHNN
3amad.

= OnlepupoBaTh MOHATUAMU: HUCIBITAHNUE, HE3aBUCUMBbIE MCIILITA-

HUSA, CEPUA UCHBITAHUN, yCIeX U HeyAada; HaXOAUTh BEPOATHO-

CTU COOBITUI B CepuUU HE3aBUCUMBIX WHCHOBITAHUUA 0 IIEPBOTO

ycmexa; HaXOQUTh BEPOATHOCTHU COOBITHII B CEPUU UCHBITAHUN

Bepuynanu.

OnepupoBaTh HOHATUAMU: CHydyaliHas BeJIWUUHA, pacipenesie-

HUEe BEepPOATHOCTeli, AuarpaMMa pacrupeneseHusd.

11 Kknacc

= CpaBHUBATh BEPOATHOCTH 3HAUEHUH CJIYUYANHON BEIUUYWHBLI IO
pacrpeeJeHnI0 UM C TOMOIIBIO JUarpaMM.

= OnrepupoBaTh IIOHATHEM MATEMATHUYECKOTO OMKUIAHUA; IIPUBO-
OUTh TIPUMEPHI, KaK IIPUMEHSETCSI MaTeMaTHdyecKoe OXKHUIaHue
CIYYaWHON BeJIMUMHBI HAXOAUTh MAaTeMaTUUYECKOe OKUIaHIe II0
ITaHHOMY pacIlIipeaeieHuIo.

= IMmeTh TIpeficTaBJIeHNEe O 3aKOHe OOJBIITUX YKCe.

= IMeTh mpeacTaBieHNEe 0 HOPMAJIbHOM pacupeneeHnn.

COAEPXAHWE YYEBHOIO KYPCA (N0 rOJAM OBYYEHUA)
10 Knacc

IIpencraBieHue faHHBIX ¢ IIOMOIIbIO Tabaul u guarpamm. Cpex-
Hee apudMeTHUECKOe, MeIraHa, HauOoJIbIllee M HaMMeHbIllee 3Ha-
YeHUs, PadMax, AUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHUE UMCJIOBBIX
HabopOB.

CrnyuaiiHble DKCIEPUMEHTHI (OIBITHI) W CJIOyYalHBIEe COOBITHA.
diaeMeHTapHBbIE COOBITUSA (MCXOAbI). BEepOATHOCTH CJIyUYaiTHOTO CO-
ObITuA. BIM30CTH YACTOTHI M BEePOATHOCTH coObITuii. CiryuaiiHbie
OIIBITHI C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITHsIMU. Bepo-
ATHOCTU COOBITUI B OIBITAX C PABHOBO3MOYKHBIMU 9JIeMEHTaPHBIMU
COOBITUAMU.
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Omepanuu HaJg COOBITUAMMU: IIepecedeHne, 00beJuHeHre, IIPOTH-
BOIIOJIOJKHBIE coObITuA. [{uarpamMmsbl ditaepa. PopMysia CIOKEHUA
BEpPOATHOCTEH.

YcaoBHaA BePOATHOCTH. YMHOMKEHME BepoATHOCTeli. [lepeBo ciry-
yaiiHOTro dKcirepuMenTa. PopmyJia IMOJHON BepoATHocTu. HesaBm-
CUMbI€ COOBITUS.

Komb6unatopuoe nmpasuio ymHo:keHUuA. [lepecTaHOBKU 1 (haKTO-
puain. Yucao coueraunii. Tpeyroabuuk Ilackans. @opmysia 6UHO-
ma HbroToHa.

BunapHbIil ciayuyaiiHbIli OUBIT (MCIBITAHWE), yCIIeX U Heyzada.
HesaBucumrbie mcnbiTanus. Cepusa He3aBUCUMBIX HCHBITAHUMN IO
nepBoro ycrnexa. Cepusa He3aBUCUMBIX MCIIbITaHUII BepHyJin.

Crayuaiinaa BeauunHa. PacupeneseHue BeposaTHocTeli. [Juarpam-
Ma pacrpeesieHua. [IpuMepsl pacupenegeHui, B TOM YKUCJTe, T'eo-
MeTpuYecKoe U OMHOMUAJIbHOE.

11 knacc

YHuciioBble XapaKTEePUCTUKU CAYUANHBIX BEJIUUUH: MaTeMaTHue-
CKOe O)KuJaHue, TUCIIePCUSA U CTAaHJapTHOe OTKJoHeHue. [Ipumeps!
IpUMeHEeHU MaTeMaTUYeCKOT0 OKUIAaHUsI, B TOM YHMCJIe B 3aJadax
"3 IOBCEIHEBHOM KMU3HN. MaTeMaTHudyecKoe OKHIaHNe OMHAPHOMI
ciiydaiHoOU BenuumHBI. MaTemMaTnuecKkoe OKHIAHWE CYMMBbI CJIY-
YaWHBIX BeJIMUYUH. MareMaTuuecKoe OKUJaHNEe U AUCIIEPCUA T'eo-
METPUUECKOTO0 1 OMHOMUAJJIBHOTO paclipeaeieHnid.

3aK0H OOJIBIIINX YHCEJ U er0o POJb B HAYKe, IIPUPO/e 1 00IlecTBe.
Br16opounbIil MeTO MCCIeTOBAHUIMA.

IIpumMepsl HEIIPEPBIBHBIX CIYYAWHBIX BeJIUUYuH. [loHATHE O TIJI0T-
HOCTH pachpefesieHnsd. 3agaull, IPUBOLAIINEe K HOPMaJIbHOMY pac-
npepnesiennio. IIoHATHEe 0 HOPMAJIbLHOM PACIPEIeIeHUN.
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