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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mo yueOHOMy mpeameTy «MaremaTrkay (0a30BbIi YPOBEHD)
(npenMetHas oOnacte «MaremMatuka U MHGOPMATHKa») BKIIOYAET TMOSCHUTEIbHYIO
3aMKCKy, COJAEpKaHUE OO0y4YeHUs, MJIaHUPYEMbIE PE3yJbTaThl OCBOCHHUS IPOTPaAMMBI T10
MaTeMaTuKe, TEMaTUYECKOe MIaHUPOBAHUE.

[TosicHuTenpHAS 3amUCKa OTpa)kaeT OOITUE IEIN U 3a/Jaud M3yYeHUsS MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TPEANOCHIIIOK K €€ HM3yUYeHHIO OO0YyJarolmuMUCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakXe MOIXOIbl K OTOOpY coaepKaHus,K
ONPEIEIECHUIO TIIaHUPYEMBIX PE3YJIbTATOB.

Conepxanne OOydYeHHS  pacKphIBAaeT  COACpI)KATEIbHBIC JIMHUH, KOTOPHIE
peajaratoTcs JJisi 00s3aTeIbHOIO M3YYEHHUS B KaXKJIOM KJIacCe€ HAa YPOBHE CPEIIHEro
o01ero oOpazoBaHusI.

[InaHupyemble pe3yiabTaTbl OCBOEHHUS MNPOrpaMMbl MO MAaTeMaTHUKE BKIIIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyUYEeHHs] Ha YPOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXKE MPEIMETHBIC JOCTHKEHHUS OO0Yy4aromerocs
3a KaXKJIbIi TOJ] O0y4eHHUsI

[Iporpamma 1o MaTemMaTHKEe Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUS
pa3zpabotrana Ha ocHoBe PI'OC COO c y4€ToM COBpPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABSBISIEMBIX K MaTEMaTUYECKOMY OOpa3oBaHUIO, W TPAaJULUUNA POCCUHUCKOIO
oOpa3zoBanus. Peanmuszanust mporpamMmbl [0 MaTe€MaTUKE OOECIEYMBAET OBJIAJICHUE
KJIFOYEBBIMUA KOMIIETEHIIUSIMU, COCTABJISIONMIMMU  OCHOBY  JUIsl  CaMOpPa3BUTHUA U
HEIMPEPBIBHOTO  O0pa3oBaHUsA, LEJIOCTHOCTh OOLIEKYJIbTYPHOIO, JHYHOCTHOTO U
MO3HABATEJILHOTO PAa3BUTHSI JIMUHOCTU O0yHarOIIUXCA.

B nporpamMe no mMaremaTuKe YYTEHbI MAEU M MOJIOkeHUs KOHIenuu pa3BUTHUS
MaTemaTtuueckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBUM C Ha3BaHUEM
KOHIICTIIIUM, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTH, TPETOCTABIISTH
KKJIOMY 00y4aromeMycsi BO3MOKHOCTh JIOCTHKEHUSI YPOBHS MAaTeMaTUUECKUX 3HAHUM,
HEO0OXOAMMOT0 JUIsl JalbHEHIIeH yCHemHon Xu3Hu B ooOmecTtBe. FIMEHHO Ha pelieHue
ATOM 3a/1auu HaIleJIeHa IporpaMma Mo MaTeMaThKe 0a30BOr0 YPOBHSL.

B snoxy uudpoBoit Tpanchopmammu Bcex cdep dYenoBeYECKOW AEATETbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  YeJIOBEKOM 0e3  0a30Boi
MaTeMaTUYECKOW MOATOTOBKHU. YK€ B IIIKOJIE MaTeMaTUKa CIY>KUT OMOPHBIM MPEIMETOM
JUIL  U3YyYCHUST CMEXKHBIX JUCHUINIMH, a B JKU3HM IIOCJAE€ IIKOJIBI peaibHOU
HEO0OXOJMMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE OOpa3zoBaHUE, UYTO TpeOyeT MOJHOLICHHOU
0a30Boii 00I11€00pa30BaTEIbHON MOATOTOBKM, B TOM 4YHCJIE W MaTeMaTUYeCKOu. ITO
OoOyCJIOBJIGHO T€M, YTO B HAllM JHU PACTET YKCIO CHEUUATbHOCTEH, CBS3aHHBIXC
HEIOCPEICTBEHHBIM MTPUMEHEHNEM MAaTEeMAaTHKH: U B cpepe SIKOHOMUKH, U B OM3HECE, U B
TEXHOJIOTUYECKUX O0JaCTsIX, U Jaxe B TyMaHUTapHbIX chepax. Takum oOpazom, Kpyr
oOydJarommxcsi, s KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM TMPEIMETOM,
CYILIECTBEHHO PaCIIUPSIETCSI.

[IpakTrueckas MOJE3HOCTh MaTEMaTUKH OOYCIOBJICHA TEM, YTO €€ MPeaMEeTOM
SABJISIFOTCS (DyHIAMEHTAIbHBIC CTPYKTYPBI HAIIErO0 MUpA: MPOCTPAHCTBEHHBIE (OPMBI H
KOJIMYECTBEHHbIE OTHOLIEHUS OT MPOCTEHIINX, yCBAaMBAaE€MbIX B HEMOCPEICTBEHHOM
OMbITE, JO JOCTATOYHO CJOXKHBIX, HEOOXOJIMMBIX I pa3BUTUS HAYYHBIX U
TEXHOJIOTUUECKUX uJeH. be3 KOHKpPETHBIX MaTEeMaTUYECKUX 3HAHUW 3aTpyAHEHO



NOHMMAaHUE TNPHUHIMIIOB YCTPOWCTBA M KCIOJB30BAHMS COBPEMEHHOW TEXHHUKH,
BOCIPHUATHE W  HMHTEpIpeTanus pa3HOOOpa3HON  COIUANIbHOM, 3KOHOMHYECKOM,
noJMTU4YecKoM  uHpopMmanuu, ManodPpdeKTUBHA  TMOBCEIHEBHAs  MpaKTHYeCKas
nesTeNnbHOCTh. KaxaoMy 4enoBeKy B CBOEH >KU3HU MPUXOJUTCS BBIOJIHATH JOCTATOYHO
CJIOKHBIC pAaCU€ThI M COCTABIIATh HECIIOKHBIC aJITOPUTMBI, HAXOJAUTH HY)KHBIE (hOPMYJIIBIN
MPUMEHATh WX, BJIAJIETh MPAKTUYCCKUMH TMPUEMAMU TEOMETPUUYCCKUX H3MEPEHUU U
MOCTPOCHUMN, YUTATh WH(GOPMAIMIO, TPEICTABICHHYI0O B BHUIYy TaONUIl, AUAarpaMMU
rpaduKOB, )KUTh B YCIOBUSIX HEOMPEASIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIA XapaKTep
CITy4alHBIX COOBITHM.

OnHOBpEMEHHO C pacuiupeHrueM cdep NMPUMEHEHHs] MAaTeMaTUKU B COBPEMEHHOM
oOmecTBe BcE Oojee BaKHBIM CTAaHOBUTCS MaTEeMaTUYECKUW CTWIb MBIIUICHHUS,
NPOSBIISIIONINIICS B OMNpeNeiEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce wuzyuyeHus
MaTeMaTUKd B apceHall MPUEMOB W METOJOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS UHIYKIUS U NETyKIUs, 0000IIeHNE U KOHKPETU3allus, aHaIu3 U
CUHTE3, KiacCU(UKAIMs U CUCTEMaTu3alus, adcTparupoBaHue U aHanorusi. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKJIIOYEHUH, TMpaBUiia HMX KOHCTPYHUPOBAHHUS PACKPBHIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BhIPaOOTKE YMEHUSI(HOPMYIUPOBATH,
O0OOCHOBBIBATh M JOKAa3bIBaTh CYXKJICHHSA, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MBIIUTCHHE. MareMaThKe TPUHAMISKUT BeAymas poiib B (OPMHPOBAHUU
ANTOPUTMHYECKOW KOMIIOHCHTHI MBINIJICHUS W BOCIUTAHUU YMEHHH J1eHCTBOBATH IO
3aJJaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBaTh M3BECTHHIE M KOHCTPYHpPOBaTh HOBHIC. B
MPOIIECCE PELICHHS 3a]]a4 — OCHOBHOM Y4eOHOM AESITENPHOCTA Ha ypOKaX MaTeMaTUKH —
pa3BUBAIOTCS TBOpPUYECKAs M MIPHUKIIAIHAS CTOPOHBI MBIIUICHHUS.

OOyuenue maTemaTuKe Ja€T BO3MOXHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOYHYIO,
palMoHANIbHYI0O M HUH(QOPMATUBHYIO pEuYb, YMEHHUE OTOMpaTh HauOoJiee MOIXOSAIINE
S3BIKOBBIC, CHMBOJIMYECKUE, Tpaduueckue CpelcTBa JUisl BBIPAXKEHUS CYXKICHUU U
HaTJISIIHOTO UX MPECTaBICHUS.

HeoOxoaumbiM KOMIOHEHTOM OOIIei KyJbTypbl B COBPEMEHHOM TOJKOBAHHUH
ABJISIETCS 00III€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JCHCTBUTEIHLHOCTH, TIPEICTABICHUEO
npenMeTre MW METOJe MaTeMaTHKH, €ro OTIMYHsS OT METOJOB EeCTECTBEHHBIX U
I'YMaHUTApHBIX HaykK, 00 OCOOCHHOCTSAX TIPUMCHCHHS MaTeMaTUKHA JUIsl PEHICHUS
HAYYHBIX U MPUKIATHBIX 3a/1a4. TakuM o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B (hOPMHUPOBAHUE OOIIEH KYJIbTYphl YeJIOBEKA.

W3ydyeHnne maTeMaTuKu CHOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO YEIOBEKa,
MOHMMAHUIO KpPAacOThl M U3SIMIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCIPHUITHIO
reoMeTpuUIecKux GopM, YCBOCHHIO HIEH CUMMETPHH.

[IpuopurernbiMu 1iemsiMu oOydeHust matematuke B 10—11 kimaccax Ha 6azoBoM
YPOBHE SIBJISIFOTCS:

dbopMHupOBaHHE TEHTPAIBHBIX MATEMATHYCCKUX TOHITHN (YMCIO, BEIWYWHA,
reoMeTpudeckas ¢Gurypa, MepeMeHHas, BEPOATHOCTh, (PYHKITHS), 00ECIeUNBAIOIINX
MPEEMCTBEHHOCTH M MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMs 00yUarOIINXCS;

MOJIBEICHUE OOy4arolmuXxcsd Ha JOCTYHHOM JUIsi HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPY’KaIOIIEro MUpa, MOHUMAHUE MATEeMaTHKU KaK 4acTH
oO11el KyJIbTYphl YEJI0BEUECTBA;



pPa3BUTHEC WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydJaromuxcs,
II03HABATEIILHON aKTMBHOCTH, WCCIICIOBATCILCKUX YMCHHM, KPUTHYHOCTH MBIIUICHHMS,
MHTEpeca K U3YYCHUIO MaTEMAaTHKH;
dopmupoBaHre (GYHKIMOHAIBHOM MAaTEMaTHYSCKOW TPaMOTHOCTH:  yMCHHS
pacmo3HaBaTh MaTEMaTHYECKHWE AaCTHEeKThl B PEaTbHBIX JKU3HEHHBIX CHUTYAlUSIXH
Ipyu  M3yYEeHWH JAPYTHX YYEOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyaupoBaTh WX Ha S3bIKC MaTEMaTUKH M CO37aBaTh
MaTeMaTUYeCKHe MOJICIH, MPUMEHITh OCBOCHHBIH MaTEMAaTUYECKHM ammapar s
pEeIICHUST TPAKTUKO-OPUECHTUPOBAHHBIX 3a]lad, WMHTEPIPETUPOBATh W  OICHUBATH
MOJTyYCHHBIC PE3YJIBTATHI.
OCHOBHBIMM JIMHUSIMH ~ cofiepkaHuss Marematuku B 10-11  kmaccax

SBJISIFOTCSL:
«Hucna u BeaucneHus», «Anredpa» («Anredpandeckue BoIpaXKEHUS Y, « Y paBHEHUS
u HEPABEHCTBAY), «Havana  maTemaTH4ecKoOro aHaIN3ay, «I"eomeTtpusi»

(«'eomeTpuueckue GUTyphl U UX CBOMCTBay», «VI3MepeHne reoMeTpUYECKUX BEIUYUHY),
«BepoaTHOCTh U CTaTUCTHKAY». [[aHHbIE JTUHUU Pa3BUBAIOTCS IMApaUICNbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBHCHMO OJHA OT JPYroil, a B
TECHOM KOHTakKT€ W B3aWmMoOJeHCTBHH. KpomMe 3TOoro, mX OOBCHAMHSICT JIOTHYeCKas
COCTABIISIIONIAs, TPATUIIMOHHO TPHUCYIIasi MaTeMaTHKE U MPOHU3BIBAIONIAS BCE
MaTeMaTU4YeCKUe Kypchl ucojiepxkarenbubie duHun. ChopmynupoBannoe B DI'OC COO
TpeOOBaHNE «BIAJACHUE METOJaMU JOKA3aTelbCTB, aJITOPUTMAMHU PpCIIESHUs 3ajad,
yMeHue popMyIupoBaTh OMPEAeIeHUs, aKCHOMBI B TEOPEMBI, IPUMEHSThH WX, TIPOBOIUTH
JIOKa3aTeNIbHBIC PAcCYKICHUS B XOJIE€ PEIICHUS 3a]ad» OTHOCUTCS KO BCEM Y4EOHBIM
Kypcam, a (OpMUPOBAHHE JIOTUYECKUX YMEHUN pacmlpenenseTcss 0 BCeM  Tojam
00y4eHHs Ha YPOBHE CpeHero o0Iero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTeMaTHuka SIBISETCS 005S3aTEIBHBIM MIPEIMETOM
Ha JaHHOM YypoBHE oOpaszoBanus. [Iporpammoii mo maTeMaTuKe MperycMaTpPUBACTCS
u3ydeHue ydeOHoro mpeamera «MartemaTHKa» B paMKax TpEX y4eOHBIX KYpCOB:

«Anrebpa ¥ Hayaya MaTeMaTHUYecKoro aHamuza», «l'eomerpus», «BeposTHOCTH U
CTaTUCTHKa». DOpMUPOBAHUE JIOTHYCCKUX YMEHHH OCYIICCTBIISCTCS Ha TMPOTSHKECHUH
BCEX JIET OOyYEHHSI Ha YpPOBHE CpPEAHEro oOIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJTFOYAIOTCS B COJICpKAaHUE BCEX HA3BAHHBIX BBIIIE yUSOHBIX KYPCOB.

OG61iee yncao 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3y4YeHUsI MaTeMaTuku — 340 4acoB: B
10 kmacce — 170 uwacoB (5 uwacoB B Hememo), B 11 kmacce — 170 gaco (5 yacoBB
HEJIETTIO).



INJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHET'O OBLHIEI'O OBPA3OBAHUA
N3yyeHue MareMaTukyd Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAMPABICHO
Ha JIOCTHKEHUE OOYUYaIOIIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNIbHBIX PE3YJIBTATOB OCBOCHUSI YUEOHOIO MIPEeAMETA.
JIMYHOCTHBIE PE3YJIbTATDBI
B pe3ynbrare u3ydeHHs MaTEeMAaTHKH HAa YPOBHE CpPEJHEro oOIIero o0pa3zoBaHUs
y obyuaromierocs 0yayT chopMHpPOBaHBI CIEAYIOMINE THUHOCTHBIE PE3YIIbTATHI:

1) rpaskaIaHCcKOro BOCTIMTAHMSA:
c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYArOMIerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHIICKOro  OOIIecTBa,  MpEICTaBICHHE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI U JPYroe), yMeHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHA ¥ HA3HAYCHUEM;

2) NIATPHOTHYECKOT0 BOCITUTAHMSA:
chOPMHUPOBAHHOCTh  POCCHUMCKON  TPaKJAHCKOW  HMJIEHTUYHOCTH, YBOKECHHS K
OpOLUIOMY W HACTOSIIIEMY  pPOCCHUUCKOM  MaTEeMaTUKH,  I[EHHOCTHOE
OTHOIIEHUE K JIOCTHKEHUSIM POCCUMCKUX MaTEeMaTUKOB U  POCCHICKOM
MaTEMaTUYECKON IIKOJIbI, UCIOJIb30BAHUE ITHX JIOCTHKEHUN B JPYrUX HayKax,
TEXHOJIOTHSX, Chepax YKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
OCO3HAHME JYXOBHBIX IIEHHOCTEM PpOCCUHCKOro Haponaa, cHOpPpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEACHUS, CBSA3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTHIKEHUH HAyKH H JEATEIbHOCThIO YUYEHOTO, OCO3HAHUE
JMYHOTOBKIIAJIa B MOCTPOCHHUE YCTOWYUBOTO OyayIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETHKY MaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB,  3a7a4, peHICHU, pacCykJIeHUN,
BOCITPUUMYHBOCTHK MaTEeMATUUECKUM aCTIEKTaM Pa3IUYHbIX BUIOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS
chOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKHUE 3HAHWUS B WHTEpecax
3I0POBOTO U Oe30macHOro oOpas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370pOBOE TMUTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUUA U OTIIbIXA,
perynsipHas (u3MYecKas aKTHUBHOCTh), (PU3WYECKOE COBEPILIEHCTBOBAHHE MpHU
3aHATUAX CIIOPTHUBHO-03A0POBUTEIHHON JESTEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HAHHWE IICHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3nuuHbIM  chepaM  TPO(EeCCHOHATBFHOW  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOU W €€ MPUWIOKEHUSIMU, YMEHUE COBEPIIAaTh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccuy W pean30BbIBAaTh COOCTBEHHBIC >KM3HEHHBIC TUIAHBI,
FOTOBHOCTh W CHOCOOHOCTP K MaTeMaTHMYeCKOMY OOpa3oBaHUI0 U



caM000pa30BaHUI0 HA MPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTh K AKTUBHOMY

YYACTHIO B PEIICHUM MPAKTUYECKUX 3a]1a4 MaTEMAaTUYECKOM HAIPABICHHOCTH;

7) 3K0JIOTHYE€CKOT0 BOCITUTAHMSA:
c(hOpPMHUPOBAHHOCThH HKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUE BIUSHUS COLIMAIBHO-
SKOHOMHMYECKUX IPOILIECCOB HA COCTOSIHUE TPUPOAHOM M COLMAIBHOM CpENbl,
OCO3HAaHME TIO0AJIBHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM, OpHEHTAlMs Ha
NpUMEHEHUE MaTeMaTHYeCKUX 3HAHMM JUIsl pelieHus 3aJad B 00yacTu
OKpYXalollel cpeapl, [UIAHUPOBAHUE IIOCTYNIKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUAN JUIsl OKPY>KarOUIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH, TOHUMAHUE MaTEMaTUYECKON HayKu
Kak c(ephl YEIOBEUECKON NIEATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pPa3BUTHS LMBWIN3ALUHU, OBJIAJICHUE SA3BIKOM MAaT€MAaTHKH W MaTeMaTHYECKOU
KyJIbTYpOl KAK  CPEICTBOM  INO3HaHUS  MHpPA, TOTOBHOCTh  OCYILIECTBISATH
IIPOEKTHYIOU UCCIIEI0BATEIbCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare OcBOeHHMs MpOrpaMMbl [0 MaTeMaTHKE Ha YpPOBHE OCHOBHOI'O
oO1eroo0pa3zoBanus y o0yuaroiierocsi OyayT copMHUpPOBaHbl METANPEIMETHbIE
pe3ysbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICHCTBUSMH,  YHUBEPCATbHBIMA  KOMMYHHUKATHBHBIMHU
JEHCTBUSIMU ¥ YHUBEPCATBHBIMU PETYISTUBHBIMU JCHCTBHUSIMH.

ITo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiCTBUS
ba3zoBble Jloruyeckune 1eMCTBUA:

BBISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATUNA, OTHOIICHUH MEXAYy TMOHATUSAIMU, (POPMYIUPOBATH
OTpeJIeICHUs]  TIOHATHUM,  yCTaHAaBIMBAaTh  CYIIECTBEHHBIN MPU3HAK
Kiaccu(ukany, OCHOBaHUS [JIi O0OOIEHWUsS W CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3;

BOCIIPUHUMATh,  (OPMYIHpPOBATh W  MPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEILHBICH OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BEISIBIISTD MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
MIPOTUBOPEUHS

B (bakTax, MaHHBIX, HAOJIONCHUSAX W YTBEPXKACHHUAX, IpeiiaraTh
KPUTEPUUJIS BBISBICHHS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHIA;

JIeNaTh BBIBOABI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
WHIYKTUBHBIXYMO3aKIFOUCHUN, YMO3aKIFOUCHHH 110 aHAJIOTUH;

IPOBOIUTH CaMOCTOSITEIIbHO JTIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKICHUA (MpsMbIE W OT MPOTHUBHOTO), BBICTPAWBATh aAPTYMEHTAIIUIO,



IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKIACHUS
Y BBIBOJIBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3agaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pelIeHus, BbhIOMpaTh Haubonee MNOAXOAAIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarejabCcKue 1eCTBUA.

UCIIOJIb30BaTh ~ BOIPOCHl KAaK HCCIEAOBATENbCKUI HHCTPYMEHT
no3HaHus, GOpMyIUPOBATh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpEUHE, Mpodiemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHPOBATh THIIOTE3y, apTyMEHTHPOBATH
CBOIO MTO3UIINIO, MHEHUE; TTPOBOAUTD CaMOCTOSITENIEHO CIUTaHUPOBAHHBIH
HKCIIEPUMEHT, UCCIIEIOBAaHUE TI0 YCTAHOBIECHUIO OCOOEHHOCTEH MAaTeMaTHYEeCKOTO
00BEeKTa, SIBICHHS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMHu,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJIUPOBAaTh OOOOIIEHUS U BBIBOJBI IO pPE3yJIbTaTaMm
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHUI;

IPOrHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpPOLECCa, a TaKKe BbIIBUTATh
IPEIOJIOKEHNUS O €0 Pa3BUTUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH Je(UIUTH HHPOPMALIUH, JaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha
BOTIPOCH JIJISl pELICHHS 3a/1a4H;

BbIOUpaTh  HMH(OpPMAIMIO W3  WCTOYHUKOB  PA3IWYHBIX  THUIIOB,
aHaAIM3UpOBaTh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIHIO
pa3IMYHBIX BUAOB U (hOPM TMpeICTaBICHHS;

CTPYKTYpUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B pasNUYHbIX (Popmax,
WJLTIOCTPUPOBATH TpapUuecK;

OLIEHUBATh Ha/IEKHOCTD uHbopMauu o CaMOCTOSITEJIHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHHKaTHBHBIE YHUBepcajibHble yiyeOHbIe /1eiiCTBHA:

BOCIPUHUMATh U  (QOPMYJIMPOBAaTH CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIESIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3peHUs] B YCTHBIX MMHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY PELICHHS
3aJja4l, KOMMEHTHPOBATh MOJYYCHHBINA Pe3yJIbTaT;

B XOJIe OOCYKICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pemaeMol 3a7add, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha IOHMCK
PEIICHHUs, COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUAMH IPYTUX YYaCTHHKOB
nuanora, OOHapy>KMBaTh Pa3iIMYMe W CXOJICTBO MO3UIIMI, B KOPPEKTHOM (popme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJCTaBISITh PE3yIbTAThl PEIICHUS 3aa41, YKCIIEPUMEHTA, NCCIICIOBaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHSA C Y4YETOM 3ajad
NPE3eHTALNN U OCOOCHHOCTEN ayAUTOPUH.



PeryasiTuBHbIe YHUBepcaJbHble y4eOHbIEe HeHCTBUS

Camoopranusanus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 33]]a4M, BEIOMPAThH CIIOCO0 PEIICHHUS C
Y4ETOMUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BIAJ€Th HABBIKAMM  TIO3HABATEIBHOM  peQUIeKCMU KaKk  OCO3HAHUs
COBEPIIAEMBIX ICUCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAJETh
crioco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIporecca W pe3yJibTaTa PEelIeHUs
MaTeMaTUYECKON 3a4a4H;

MPEABUJIETh TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEUICHUU 3a]1auu,
BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAUJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIW M YCJIOBHUSIM, OOBICHATH
MPUYUHBI JOCTHKEHUS WM HETOCTUKEHUSI PE3YyJIbTaTOB ACATEIbHOCTH, HAXOUTh
OIIMOKY, TaBaTbOLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEIbHOCTD:

MIOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W UHAUBUYaTbHON
paboThl MpU peHIeHHH Y4eOHBIX 3a7ad, MPUHUMATh IIeJIb COBMECTHOMU
JeSATEeIbHOCTH, TUIAHUPOBATh OPraHU3allUI0 COBMECTHOM paboOThI, pacnpenesiaTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYX IaTh TMPOIECC M pe3yJbTar padoOThI,
000011aTh MHEHUSTHECKOIBKHX JIIOCH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (0OCykaeHus, oOMeH
MHEHUM,

«MO3TOBBIC IITYPMbD» M WHBIE), BBIMOJHITH CBOK 4YacTh palbOThl U
KOOPJAMHUPOBATh CBOU JCUCTBUSI C APYTMMU YJ€HAMH KOMaHJbl, OIIEHHUBAaTh
KaueCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHUSI MPOrPaMMbl IO MaTEMaTUKE Ha
0a30BOM ypOBHE Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHUs MPECTABICHBI IO
rojaM OOy4YeHUS B paMKaX OTACIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIUX
paszenax MporpaMMbINIO MAaTEMATHKE.



Pabouyast nporpamMmmMa v4e0HOro Kypca

«AJredpa ¥ HAYAJIA MATEMATHYECKOI0 AHAJTU3A»
MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHOBe DeiepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HETPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU O0OYYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MareMaTHYEeCKOTO aHaln3a» SIBJISIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0bCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIINA OSKOHOMHUKH W OOINECTBEHHOW JKW3HH, II03BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITHBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOoXke Bpems oBlajeHue
a0CTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOTO aHajiu3a B CTapIleil IIKoJie ydaruecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MIOCTPOCHUST MaTEMaTHYSCKUX MOJIeJIeH peallbHbIX CHUTYyalluii M HHTEpIIpETAIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe W B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obmamaeT 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIM
peanmsyeTrcsi Kak 4epe3 y4eOHBI MaTepuai, CIOCOOCTBYIOMIHMKA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIbHOCTH,
TpeOyroren CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MIPOIOJKATEITLHOM
KOHIICHTpAI[M¥ BHUMAHUS U OTBETCTBEHHOCTH 3 MOJTYYCHHBIN PE3yIbTaT.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JIEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIIEIYIOLIUE COJEPKATEIBHO-METOANYECKUE JIMHUKA: «YHcia M BBIYHUCICHUSY,
«Pyuknuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa H  JOrMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
oOyueHusl B CTapIueil IIKoJie, €CTECTBEHHO JOMOJHSS IPYT ApPyra M MOCTEIEHHO
HACBIIIAsCh HOBBIMH TEMaMH M  pa3aenamu. JlaHHBII Kypc  sIBIsieTCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJepKAHHE HECKOJIbKUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMaTUUECKUI aHaAIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyallud, NpPHUMEHATHb 3HAHUS, IMOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTEeMaTUYEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

ConeprkarenpHO-MeTOAMYECKas JIMHA «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOHM Ikojie. B crapmiedl mkosie oco0oe BHUMAHUE YAEHAETCS
(OpMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (POpPM 3alUCU JIEUCTBUTENIILHOTO YHCIA, YMEHHE
palMOHAIIBHO BBIMOJNHATh JCHCTBUS C HUMH, JelaTb HNPHUKUIKY, OLIEHUBATh
pesynbrar. OOywaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEUCTBHIM C 4YHWCIaMu, 3allMCAaHHBIMU B CTaHJIApTHOW (opme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWHU BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjliele MpOorpaMMbl
IPEIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUUYECKHX  ypaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
(GYHKIMI C TOMONIBIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUMX 3HaueHUW QyHkuuu. [lanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, NpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuio anredpandyecKkoro
MaTepuana NPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluXcsl, (OPMUPYIOTCS HAaBBIKH JI€TyKTHUBHBIX
paccyxaeHuid, pabOTBl €  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTE B BHJE PAaBEHCTB U HEPABEHCTB. AJjredpa
npeniaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBl MJisi PELICHHUS MPAKTUYECKUX U



€CTECTBECHHO-HAYYHBIX 33Ja4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh M3YyUYCHUS Marepuala. N3yuenune CTEIEHHOM,
MOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAIU30M,
TaK ¥ C PEIICHUEM ypaBHEHW M HepaBeHCTB. IIpu »ToM OoOJblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHSI BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMA BEJMYMHAMH, HCCIIEOBATh TOJMyYCHHbIE (YHKIUHA, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HalICJICH Ha Pa3BUTUE YMEHUUN
M HAaBBIKOB, MO3BOJIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIIOCOOCTBYET Pa3BUTUIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havaia MaTeMaTM4ecKOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PAaClIMPUTh KPYr KaKk MAaTEMaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1ad4,
JIOCTYITHBIX O0YYaloIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJIENOBATh U
CTpOUTh Tpaduku (PYHKIUH, ONpeAessITh HX HauOONbIINE U HAUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH M
YCKOpeHUs TpoueccoB. JlaHHas coaepxarelibHasg JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pealbHbIX CHUTYyallHid,
HAXOXJCHUS HAWIYUILIErO PEIICHUS B MPUKIATHBIX, B TOM YHCJE COIUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHUYECKOIO AHAIN3A
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAclO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHMKE U uckyccrBe. OOyuwaromuecs Y3HAIOT O
BBIJIAIOIIUXCS] PE3yJIbTaTaxX, IOJYYEHHBIX B XOAE pPa3BUTHUs MAaTEMaTHUKU Kak
HayKH, U UX aBTOpax.

ConepxkaTenbHO-MeTOANYECKast JIUHUS «MHOKeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB. [€OpPETUKO-MHOYKECTBEHHBIE
MIPEJICTABJICHNS] TPOHU3BIBAIOT BECh KYpPC IIKOJBbHOM MAaTEMaTUKU W NpPEIararoT
HanOoJsiee YHUBEPCAIBLHBIN S3bIK, OOBEAUHSIONINI BCE pa3iesibl MATEMAaTUKH U €&
MPUJIOKEHHM, OHU CBA3BIBAIOT PAa3HbIC MATEMATUYECKUE TUCIUILIMHBI B €IUHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTH IIKOJBbHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMaTHMKU M HWCHOJIb30BaTh €ro A
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMATHUYECKOTO  MOJECIHMPOBAHUS, KOTOPBIE IPU3BAHBI
chopMHPOBATH HABBIKK MTOCTPOEHUST MOJIEIICH PeaTbHbIX CUTYAIlUi, UCCIICTOBAHMUS
ATUX MOJENICH C MOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYEeCKOTO aHalu3a U
MHTEPHPETAUNM MOJYYEHHBIX PE3YJbTATOB. Takue 3aJaHusl BIUIETEHBI B KAXKIbIN



U3 pa3/iesioB IIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEPHAII Kypca IIMPOKO HUCIIONb3YETCs
JUTSL pellieHusl IPUKIAIHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPaKTHUYECKUX 3a7a4
y4daluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHM3yeTcsl B MpOIlecCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B ydeOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl W Hadal MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a aBa rojga ooyuyenust — 170 gacoB. Kpome Toro, u3
4acTH, GOPMUPYEMON YIaCTHHUKAMU OOpa30BaTEIIbHBIX OTHOIICHHM, BBIJCICHO B
10 kiacce 34 yaca (1 yac B Henento). Beero: o0iee uncio 4acoB AJisl U3y4EHUS
anreOppl 1 Havyana aHanmm3a — 204 dgaca: B 10 wiacce — 102 gvaca (3 waca B
Heaenmo), B 11 kiaacce — 102 yaca (3 gaca B Hezeio).



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHANBHBIMU YHCTIAMU, TPE0OPa30BAHUS YHCIIOBBIX BhIpakeHUM. [I[puMeneHue
Ipo0elt U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lady U3 pa3jIMyHBIX OTpacliien
3HAaHUU U pEajbHOM KU3HH.

JlelicTBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud € JEUCTBUTEIbHBIMU yuciamu. [IpuOnmxeénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HaTypaJibHOW  crereHu.  JleWicTBus ¢
apu(pMETUIECKUMU KOPHSIMU HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETPHUUECKHE (HOPMYIIBI.

VYpaBHeHUEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHNU M HEPABEHCTB K PEUICHUIO MATEMATHUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkmuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUil Qynkunu. Hymn yskumu.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMeHTA.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.



Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccus. Cymma OeCKOHEYHO yOBIBAIOIIEH IeOMEeTpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHWE mporpeccuu st
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONMCAHUS PEabHbIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yucia 1 BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM MTOKa3aTeraeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaiTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaX)eHHM, COIEpPIKALUX JOrapru(MBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAILIMX CTEHNEHH C palUOHaJIbHBIM
II0OKA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesnbHbIE yPABHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33a/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 Pa3IMyHbIX 00JIacTeld HAyKu WU pealbHON
KU3HH.

@OyHkuuu U rpadpuku

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GYHKIUN ISl PEIICHUS YPAaBHCHUN W JIMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QYyHKIUH IS WCCIEIOBAHUS TPOILIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTrUx Y4EOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBable GyHKIMHU. MeTOa UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[lpousBogHass  Qyukmuu. [eomerpudeckuidi. ©u  (QUHYECKUNA  CMBICTT
IIPOU3BOTHOMU.



[TpousBogubie  snemeHTapHbIX  GyHKIui.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIero pEuIcHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (u3MUeckuil cmbica. Beruncienue
uHTerpana no popmysne Herorona—JleitOnuna.

HPEIMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayana MaTEeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TMOHATUSIMH: pPAIMOHATBHOE U JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

BeimonasaTh  apudMeTHYeCKHe ~— Onepaldd ¢ pallMOHAIBHBIMU |
JEHCTBUTEILHBIMU YHUCIIAMHU.

BoImoHITh IPUOIMKEHHBIE BBIUUCICHUS, UCIIONB3Ys MpaBujia OKPYTICHUS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh TMOHATHUSAMHU: CTEMEHb C IICJIBIM TIOKa3aTelieM; CTaHIapTHas
dbopma 3amucu JEUCTBUTEIBLHOIO YKCIIA, KOPEHb HATypaJbHOM CTENEHU;
WCITOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aIMCH TEHCTBUTEIBHBIX YHCEIT IS PEIICHUS
MPaKTUYCCKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MTPOU3BOJIBHOTO YTJIA;
MCIIOJIB30BaTh 3alUCh MPOU3BOJILHOTO yTIJIa uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TOHITHSAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJNOE,
panmoHaIbHOE, UPPAIMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrimonHITh IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNW W PEIIaTh
TPUTOHOMETPUUECKUE YPAaBHCHHUS.

BoInonHsATh mpeoOpa3oBaHUs IENbIX, PALMOHANBHBIX W HPPALMOHAIBHBIX
BBIDOKEHMI W  pellaTb OCHOBHBbIE THUMBI  LENbIX, palUOHAIBHBIX U
UppaLMOHATBHBIX YPABHEHUIN 1 HEPABEHCTB.



[TpumeHsTh ypaBHEHHS U HEPABEHCTBA AJISl PEIICHUS MaTeMaTUYECKUX 3ajay
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MogenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIENI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEe/eNICHNs] ¥ MHOXXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

Crpouth M unTaTh TpadUKu JTUHEHHON (PYHKIMU, KBAJPAaTUUYHON (PYHKIUH,
CTETEHHOM (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTb (OpMyJIaMH 3aBUCUMOCTU MEXy BEIIMYNHAMM.

Hauana mareMaTH4ecKOro aHaaIu3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKOM MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTU PA3IUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHATUSIMH: MHOKECTBO, OIEPALIMH HaJ MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Aias  ONHCaHMs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBarb  HOHATHSMHU: ONpENEJICHHE,  TEeOopeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHhIE MHOXKUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(™m uucia, IEeCATUYHbIE U HATypajbHbIC
JoTapu(MBbI.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTs cBoiicTBa cTemeHW g NpeoOpa3oBaHUS  BBHIPAKEHUH;
ONEPHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX  JorapudMmsl;
OIepUpPOBATh MOHATUAMU: JTOTapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenust mpocTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUU I PELICHUs IPAKTUYECKUX 3a1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAIMOHAIIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMM: TepuoANYEcKas  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, HauOoibliee U
HauMeEHbIllee 3HayeHuss (QYHKIUA Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
uccien0BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATEIbHOH, Jorapu@mMuiecko u
TPUTOHOMETPUUECKUX (QYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH T'papyKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAaHMUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYE€OHBIX JUCIUIUIMH.

Hayasa MaTeMaTH4eCKOI0 aHAIM3A

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (HYHKIMS; TPOU3BOAHAS (DYHKIINH,
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHON JIsl pEIICHUS
3a1ad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITUH, BEIYUCIIATH MPONU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOIHYIO JIS1 UCCIIEN0BaHMS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3Hasi W  HUHTErpai;, MNOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxonuth mepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HeroTona—JIeltOnua.

Pemare mpukiiansHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-KOHOMMYECKOIO M
(bu3MYECKOT0 XapakTepa, CpeCTBAMH MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KoJunyecTBO 4acoB duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
n/m Bceero | KonTposbHbie | PeCypChbl
padoThI
1. SKnacc https://www.yaklass.ru/p/algebra/9-
. klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-
1 MHOXKECTBA PALHOHANBHBIX M JCHCTBHTCIBHBIX 19 1 ratcionalnykh-neravenstv-metodom-intervalov-9128
yucell. PalimonanbHble ypaBHEHHS U HEPABEHCTBA .
2. POCCI/II/ICKaﬂ SJICKTPOHHaSI IIKOJIa
https://resh.edu.ru/subject/lesson/4730/start/149073/
1. Poccuiickast anekTpoHHas mkomna https://resh.edu.ru/
2. SKmnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-
2 Dyrxmmy B rpa(bHKH' CreneHb ¢ LeIbM 8 ratcionalnym-pokazatelem-korni-stepennye-funktcii-
1IOKa3aTCIcM 11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-0f1bf843e82b
1. SKmnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-
. e ratcionalnym-pokazatelem-korni-stepennye-funktcii-
3 Apumerieckiii Koperh -0l cTeneHx. 18 1 11016/svoistva-kornia-n-i-stepeni-preobrazovanie-
HppannoHaibHbIe ypaBHEHHS ¥ HEPaBEHCTBA irratcionalnykh-vyrazhenii-11531%202
2. Poccwiickas snextponHas mkoua https://resh.edu.ru/
1. SKunacc https://www.yaklass.ru/p/algebra/10-
DOPMYIIL TOUFOHOMETDHN. TOHrOHOMETDIYECKHE klass/trigonometricheskie-uravneniia-9145/metody-
4 pMY p pun.1p p 29 1 ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-
YPaBHCHUA 9134/re-995e0a3e-90bc-4e3a-h784-3f48ab285dde
2. Poccwuiickas snextponHas mkoa https://resh.edu.ru/
IMoeo6nazoBanie TOUrOHOMETDHUYECKIX 1. Poccwiickast anekTpoHHas mkoja https://resh.edu.ru/
5 peobp N P p 21 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/6
BBIPAKECHUM.
1. SKinacc
6 ITocnenoBaTeIbHOCTH U IPOIPECCHH 5 2. Poccuiickas anextpoHHas mkoa https:/resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/6
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIHS 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 4

[TPOTPAMME



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
A.I''Mopakosuy, I1.B.CemenoB yueOHUK MatemaTuka: anreOpa u Hadasna
MaTeMaTUYeCKOro aHajau3a, reoMmetpus. Airedpa u Hadana aHaimza 10 kiace
(6a30BbIH U yTIyOJICHHBIM YPOBEHB) B 2-X 4aCTAX

A.I''Mopaxosuy, I1.B.CemenoB 3anaunuk Anredpa u Hauasia aHanu3a 10 kiace
(6a30BbIi U yrayOJECHHBIN YPOBEHB) B 2-X YaCTIX

A.I''Mopakosuy, I1.B.CemenoB yueOHuK AnreOpa u Hayana aHanusa 11 knacc
(6a30BbIi U yrayOJECHHBIN YPOBEHB) B 2-X YaCTIX

A.I''Mopnkosuy, I1.B.CemenoB 3anaunuk AnreOpa u Hayasna aHanuza 11 kimace
(6a30BbIl U yTIyOJICHHBIM YPOBEHb) B 2-X 4aCTAX

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

A.I''Mopakosuy, I1.B.CemenoB Anre0Opa u Havana aHanu3za 10 kimacc
(MeTouYecKoe MoCoOue I YUUTEs)

B.N.I'mu36ypr Anrebpa n Havyana ananu3a 10 kiacc KoHtposbHbie paboThI 1101
penaknuen A.I'.MopakoBuu

JILA.Anexcanaposa Anrebpa u Havana aHanu3za 10 kiacc CamocTosTeNnbHbIC
paboThI (0a30BbIN U YTIyOJIeHHBIN YPOBEHB) 1Mo penakiueit A.I'.MopakoBud
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Pabouyass nporpamMmmMa vuedoHoro kypca «I' eoMmerpus
INMOSCHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS s
oOyuarormuxcst 10 —11  kmaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTEeILHOTO CTaHAapTa CPEAHEro o0Iero o0pa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYEeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0O0pa30BaHUA.
Peanu3armus mporpaMmbl 00€CTICUUBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpPa3BUTUSL M HEINPEPHIBHOIO 00pa3oBaHusl,
LEJIOCTHOCTh OOUIEKYJIBTYpPHOTO, JUYHOCTHOTO W IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPUM HAa YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHHsl OO0YCJIOBIIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METANpEAMETHBIX U
IPEIMETHBIX PE3yIbTaTOB OOY4YEHHUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOMCXOXKICHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yuUalmxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAMMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsieTcss OMHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHUsA, Tak Kak oOOecrneyrMBaeT BO3MOXKXHOCTb HW3Y4Y€HHUS Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbIIIICHHE, (OPMUPYEMOE TMPU H3YYCHHH OO0YYarOIIIMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JIOTUIECKUX YTBEPIKICHUMN
B XOJI¢ pCIIeHUs TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTAaThb W OINPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DPU3UKHU.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITEeIbHOCTH ueioBeka. OpHeHTalus 4YejoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHSAET pa3Hble BUABI Y4YEOHOM U TPYIOBOM JESITEIBHOCTH,
ABJISIETCSI OJHMM W3 MPO(PECCHOHATBHO BaXKHBIX KAdyeCTB, MOITOMY aKTyajbHa



3amaya (opmMupoBaHHS y OOYyYaroNIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOU JAESATEIHHOCTH 10 MHOTUM HAIPABJICHUSIM.

[leas ocBoenusi mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HaHUW U JeHCTBHIA,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO TMPOI0JDKEHUS 00pa30BaHUS
M0 CIEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMmeTpuum Ha 0a30BOM YypOBHE NpeIHAa3HA4YeHa IS
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
cCOo crenu@uKod TEOMETPUHM U HEOOXOAMMBIE [JIsi J>KM3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETPUIO OoJiee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eNM OCBOCHHUSI TPOrpaMMbl  OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3ajay. [lpuopuTeTHBIMU 3ajjayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

o (opMupoOBaHUE NMPECTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIbTYpbI
1 OCO3HaHME €€ B3aMMOCBSI3U C OKPYKaIOIUM MUPOM;

o (opmupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAaX U TeJIaX BPAILCHUS KaK
O BaXHEUIIMX MaTEMaTHUUYECKUX MOJENSAX, MO3BOJSIONIMX OMUCHIBATH U
M3y4yaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

o (opmMupoBaHUE YMEHHS PACIO3HABATh HA YEPTEkKaAX, MOACISIX U B peaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPAIllCHHUS,;

e OBJAJCHUE METOJaMHU pEIICHUs 3a7a4 Ha TMOCTPOCHHS Ha U300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

o (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TMOHSATUAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHUE AJITOPUTMAMHU PEIICHHS] OCHOBHBIX THUIIOB 3aja4; (hOPMHPOBAHUE
YMEHUSI TPOBOJUTH HECIIOKHBIC JIOKAa3aTEIbHBIC PACCYKICHUS B XOJE
pellIeHUs]  CTEPEOMETPUYECKUX 3a7ady M 3aJad C [PaKTUYECKUM
coJiepKaHUEM;

e Ppa3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CMOCOOHOCTEN OOydaronuxcs,
MO3HABATEJILHOM AaKTUBHOCTH, HCCIIECIOBATEIILCKUX YMEHUU, KPUTHYHOCTH
MBIIIIJICHUS;

o (opmupoBaHue (QYHKIMOHATBLHONW T'PAMOTHOCTH, PEJIECBAHTHOW T€OMETpPHUU:
YMEHHUE Pacro3HaBaTh MPOSBICHUS T€OMETPUUECKHUX TMOHATUN, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEATbHBIX >KU3HEHHBIX CUTYyaIMSX W MPU U3YYCHUU
IpPYrUX  y4eOHBIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpPOBaTh WX Ha SI3BIKE TEOMETPHHM M CO37aBaTh



F€OMETPUYECKHE MOJENH, IPUMEHITh OCBOCHHBI F€OMETPUYECKUN anmapar
JUIS. PELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4, HUHTEPHPETHUPOBATh M
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO MPOrPAMMBI SBJISETCS BKIIOUEHHUE B KYypC
CTEPEOMETPUM B HAYalle €ro HW3y4YeHUs 3aJay, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHHIO IPEIMETA.

[Ipenmourenue oTAAETCA HATJIATHO-KOHCTPYKTUBHOMY METOY OOy4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENBbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yUYalllUXCsl B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pEIIeHUs 3aJady Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEepUpoBaHME O00pa3oM —B  YCIOBUSX OTBJIEUEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €70 UCXOJHOTO COAEPIKAHMSL.

OcHoBHbBIE coaepkaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMble U MIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOpbl U KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUI
pacnpenensieTcss He TOJbKO IO COJAEP)KAaTENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

CopnepxaHue 00pa3oBaHUsl, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTam
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObl OBJAJECHHE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasys MpoUHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yueHue reomerpum oTBOAMTCSA 2 yaca B Hexenmo B 10 kmacce m 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATUSA  cTepeoMeTpud. Touka, ImpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOEe pacnoyioKeHHE NPSMBIX B IIPOCTPAHCTBE: IEPECEKarOIIMeECs,
NapajulesibHble W CKpelmmBarommecs npsamsle. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajulelibHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IUIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpPHl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IoCTPOCHHE CEYEHUH.

[leprieHIUKYJIAPHOCTh NPSAMOM U INIOCKOCTH: NEPIEHIUKYIISAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPaHHOTO  yTJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ ITUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTA  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKH

IloHATHE MHOIOTPAHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOI'PDAHHUKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKU; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsMas U HAaKJIOHHAs MpPU3Mbl; OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajulesienunes; 1 ero cpoucrBa. [Iupammpaa: N-yronpHas nupamuia, IpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; PABUIbHAS U
yceu€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHble
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHHUKA; MPABUIIbHAS NpPU3Ma U
NpaBWIbHAS IHUPAaMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOMH,
IUVIOCKOCTH.  JJEMEHThl CUMMETPHMM B NHpaMHJax, HapajUiesenunenax,
IIPAaBWJIBHBIX MHOIOTPAHHUKAX.

Bbruncnenne 371€MEHTOB MHOTOTPAHHUKOB: pEOpa, aUaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,



IJIOMAh OCHOBAaHMH, TeopeMa O OOKOBOHW TOBEPXHOCTH MPSIMON MPU3MBIL
[Inomans OOKOBOM ITOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM IHPAMMIBI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tema B mpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOOOHBIX TEI.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas IIOBEPXHOCTB, oOpa3yrouue HAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolIie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHtp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTH CQEpHL.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
JI011aab Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Tenm BpallleHWs] W MHOTOTPAaHHUKOB. MHOTIOTrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIlEHUS.

[Tonsarue 06 06béMe. OcHOBHBIC CBOICTBA 00BEMOB Tel. Teopema 006 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tenma B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss muauHApa (MapauieibHO W NEPHEHIUKYJISIPHO OCH), CEUYCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTH U B nipocTpaHcTBe. ClI0KeHUE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCIo. Pa3noxkeHue BEKTopa 1Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemrenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brluncnenne yrioB MEXy MPSMbIMU U IIOCKOCTAMU. KOOpAHMHATHO-BEKTOPHBIMA
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HHUX IIpU PELICHUHU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUAMU: NAPAJIIEIBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aWMHOE paCHOJIOXKEHUE TMPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMM: IBYIPAHHBIM yTOJI, TPaHU JBYTPaHHOTO YIJIA,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMHM: MHOTOTPAHHUK, BBIIYKIBIM M HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHMKOB (IIMpaMula; NpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupuinmpoBate  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUUU (BBIMYKJIblE W HEBBIIYKJIBIE MHOTOTPAHHUKH; IPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUIEeAbl).

OnepupoBaTh MOHATUAMU: CEKYIIas IMIIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CrpouTh cedyeHMSI MHOTOTPAHHMKOB  METOAOM  CJENOB,  BBINOJIHATH
(BBIHOCHBIE) TMIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaX0X/I€HWE TE€OMETPUUECKHUX BEJIMYMH MO o0pa3nam Wiu
QIrOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMHM, OT TOYKM JO IpPsAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIIAMUCS IPAMBIMH.

Pemmarp 3ajaun Ha HaX0XkKJI€HWE TEOMETPUUECKHUX BEJIMYMH MO o0pa3nam Wiu
QITOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJTUTUYECKHE METOJbl NPH PpPELICHUU
CTAaHJAPTHBIX ~MATEMATHMYECKMX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEXKIY
CKpPEIIMBAIOIIMMHUCS TNPAMBIMH, MEXKIYy MPSMOA M IUIOCKOCTBIO, MEKIY
IIJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Boruucisate 00bEMBI M IIIONIAAM TTOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMpza) ¢ OpuMeHeHueM (OpMyJ; BBIYHCIATH COOTHOLUEHUS MEXAY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSMHU: CHUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



W3Bnekath, mpeoOpa3oBBIBAaTh W HWHTEPHPETUPOBATH HMHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[Ipumensate reoMerpuueckue GakTbl I8 PEIICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO IAroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATh  OpOCTEWIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJMyYEHHBIE 3HAHUSA Ha MPAKTUKE: aHAIM3UPOBATh pealIbHbIC
CUTyalldd W TPUMEHSATh HU3YYCHHBIC TOHSATHUS B TMPOIECCE IOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIMPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJIEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, amnmnapara aareOphsl; peniaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEITNYUH.

11 KITACC

OnepupoBaTh MOHATHUSMHU: IWIMHAPUYECKAs MOBEPXHOCTh, 0OO0pa3yroIIue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpazyroIue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIONIAAM  TOBEPXHOCTEM  Tel  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOopMyI.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BIIMCAHHBIH B chepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuncIaTh COOTHOIICHHUS MEXY IUIONIAAIMU MOBEPXHOCTEH U 00BEMamMu
MOAOOHBIX TEII.

N3o0paxkath u3zydaemble GUTYpbl OT PYKHM W C TMPUMEHEHUEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrINOHATH (BBIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.

W3BnekaTh, WHTEPIPETUPOBATH W TNPEOOPA3OBBIBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUIECCKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBatTh MOHATHEM BEKTOP B MPOCTPAHCTBE.



BhITIONHSATE  TEWCTBUSI  CIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBAMH OHU 00J1aa0T.

[TpuMeHsTh paBUIIO MapauIeICIuIeaa.

OnepupoBaTh MOHSATUSIMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHUEC BEKTOPOB, KOJUIMHEAPHBIC ¥ KOMILIAaHAPHBIS
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M MPOM3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, paCcKIaiblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIAMHAT.

[IpumensaTy reoMeTpudeckue (GakThl I PEIICHHS CTEPEOMETPUUECKHUX
3a/1a4, MPEATOIararoiuX HECKOIbKO MAaroB PEIICHUs], €CITH YCIOBHS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocteiiime reoMeTpUYecKUe 3ajlaud Ha TPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemarp 3amaun Ha J10Ka3aTEIbCTBO MaTEMAaTHUYECKHUX OTHOIICHUH U
Hax0XXJICHUE TeOMETPUICCKUX BEJIUYMH 10 00pa3liaM WjIu aJlrOpUTMaM, IPUMEHSIS
M3BECTHBIC METO/IbI MIPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYCCKHUX 3a7a4.

[IpuMeHAT,  MOpOCTEHIHMEe TMPOTpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71a4.

[IpuBoaMTH MpPUMEPHI MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B MpUpOIE U
YKU3HH, PAaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJTy4YeHHBIC 3HAHWS Ha TPAKTUKE: aHAIM3UPOBATh PEATbHBIC
CUTyalll W TIPUMCHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalldd Ha S3bIKE T'E€OMETPHUH, MCCIECAOBaTh TOCTPOSCHHBIC MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKHUE 3aJlaud, CBS3aHHBIC C HAXOXKJICHHEM TI€OMETPHUUYCCKHX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

JuaekTpoHHbIe (LU(poBbHIe) 00pa3oBaTeibHbIE PeCYpPChI

BBenenue B crepeomMeTpuio

SIKmacc https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-
9252/re-c0090990-dec8-4417-8427-26130c2d5cfd

Poccuiickas anekTpoHHast IIKoIa
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

IIpsimble ¥ IIOCKOCTH B MPOCTPAHCTBE.
[TapaienbHOCTh IPSIMBIX U TIIOCKOCTEH.

19

Poccuiickas snekTpoHHast IIKoIa
https://resh.edu.ru/subject/lesson/6065/conspect/

SIKnacce https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-
prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-
i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600

[lepneHAUKyISIPHOCTD NPSAMBIX U
IJIOCKOCTEH.

11

SAKnacc https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-
v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-
i-ploskosti-12048/re-dd381b8a-49ca-4c6¢-99a9-25390fc5bb39
Poccuiickas anekTpoHHast IIKoIa
https://resh.edu.ru/subject/lesson/4724/conspect/

VYras MCKAY MPSAMBIMHA U IIJIOCKOCTAMUA

10

SIKnacc https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-
priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479

Poccuiickas anekTpoHHast IIKoIa
https://resh.edu.ru/subject/lesson/6083/start/149229/

MHOrorpaHHMKH.

12

Poccuiickas anexTpoHHas 1IKoJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/

SAKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037

OO0BbEeMBI MHOTOT' PAHHUKOB.

AKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037

Poccuiickas snexkTpoHHas nikona
https://resh.edu.ru/subject/lesson/5732/main/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

64
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https://resh.edu.ru/subject/lesson/5732/main/

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
JI.C.Atanacsn, @.B.byry3os, C.b.Kagommnes, 3.I".Ilo3nuax yueonuk ['eomerpus 10-11
KJacchl (0a30BbIi U MPO(PHUIBLHBIN YPOBEHB)

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

C.M.Caaksn, ®@.B.byty30B I'eomerpus 10-11 kiaccel [loypounsie pazpaboTku
M.A.Unuenckas ['eometpus 10 knacc Kontponbhbie paboTsl (6a30BbI YPOBEHB)
1O.A.I'nazkoB, JI.U.boxxenkoBa Tectsl o reometpun 10 kiace

1O.A.I'nazkoB, JI.N.boxxenkoBa Tectsl o reomeTpunt 11 kiace

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
Poccwmiickas anmexktpoHHas mkoia https://resh/edu.ru

Yum.py https://uchi.ru/

bu6mmoreka IJOK
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Pabouasi mporpamMmMa v4eoOHOro Kypca
«BeposATHOCTD U CTATHCTHKA)

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHubiii kypc «BeposiTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
NPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHS
OCHOBHOTO 0011eT0 00pazoBaHus. YUeOHbIN Kypc MpenHa3HaueH st (GOpMUPOBAHUSA
y 00y4aromuxcsi CTAaTUCTUYECKON KyJIbTYypbl U TIOHUMAHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA /I U3YYEHHS CIy4alHbIX COOBITHM, BEIUYUH U
npoueccoB. [lpu wu3ydeHuum yueOHOTO Kypca oOoramaroTcs MOpeaCTaBICHUs
OoOy4JaronmMxcs 0 METOAaX MCCIEI0BaHUs U3MEHUMBOIO MUPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU W OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOI
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copepxxanue yueOHOro Kypca HalpaBieHO Ha 3aKperyieHUe 3HAHUN, MOJTyYEHHBIX
Py U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pPa3BUTUE
NPEACTABICHUA O CIy4YallHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXIY HUMH HAa BaKHBIX
pUMEPAX, CIOKETBl KOTOPBIX MOYEPIHYTHl M3 OKpY’Kawllero mMupa. B pesynbprate
y oOydarmoumuxcs JOJDKHO — c(OpMHUpOBAThCS — MPENCTaBICHUE O  Haubosee
YHOTPEOUTENBHBIX M OOIIUX MAaTEMATUYECKUX MOJENISAX, UCIOIb3yEMbIX JJIsi OMUCAHUS
AHTPONOMETPUYECKUX U IEMOIpaUUECKUX BEIMYMH, IOTPEIIHOCTEN B Pa3IMYHOrO poJa
U3MEPEHUSIX, JUIMTEIbHOCTH  O€30TKa3HOM pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MTPOLIECCOB B OOILIECTBE.

B cooTBeTcTBUM € YyKa3aHHbIMH LEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero oliero oopazoBanus Ha 0a30BOM
YPOBHE BBIJCIICHBl CIIEAYIOIIME OCHOBHBIE CoOJepXkKaTenbHble JHHUM: «CirydaiiHble
COOBITHS U BEPOATHOCTUY, «CiryyaliHble BETMUYUHBI U 3aKOH OOJIBIIMX YHCEID.

Baxnyio dYactb y4eOHOro Kypca 3aHMMAaeT HW3YYEHHE T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacHpe/ieieHu W 3HAKOMCTBO C UX HENPEPBIBHBIMHU aHAJIOraMu —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipe/leICHUSIMHU.

Conepxxanue nuHun «CiayyaliHble COOBITHSI M1 BEPOSTHOCTH» CIYKUT OCHOBOM
st (OpMUpPOBAaHMS TPEACTABICHUM O paclpeleleHUH BEepOSTHOCTEH MexIy
3HAUYECHUSAMM CIy4yalHbBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoOxoauma Kak 0asza
JUISL U3y4YEHHUs 3aKOoHa OOJIBIIMX yuced — (yHAAMEHTAIbHOTO 3aKOHA, JEHCTBYIOLIETO
B MpUpPOJE U OOIIECTBE U MMEIOIIEr0 MaTeMaThyeckyro (gopmanuzanuio. CaMm 3aKoH
OONBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENbHOM (opMe € MHUHUMAJIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHYECKOTO (popMan3ma.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMU BEIUYMHAMH, AKLEHTHUPYIOT
BHUMaHUE O0y4yarouMxcs Ha ONMHUCAHUU M U3YyYEHUU CIyYalHBIX SBJIEHUH C MOMOIBIO
HenpepbIBHBIX (PyHKUIHUNA. OCHOBHOE BHHMaHHUE YJENsIeTcs MOKa3aTelIbHOMY M



HOPMAaJbHOMY pPacHpeieieHusIM, IpPU OTOM IMPEANONAraeTcss O3HAKOMUTEJIBHOE
U3ydeHue MaTepuaa 6e3 JoKa3aTeabCTB MPUMEHSIEMbIX (DAKTOB.

OOmiee 4YKMCIIO YacoB, PEKOMEHIOBAaHHBIX JJIsi HW3Y4YeHUsT YydyeOHOTO Kypca
«BepositHOCTh M cTaTUCcTHKA» — 68 vacoB: B 10 kiacce — 34 gaca (1 vac B Hemenmo),
B 11 kimacce — 34 vaca (1 gac B HEACIIO).

COIAEPKAHUE OBYUEHUS
10 KJIACC

[IpencraBienne AaHHBIX € TOMONIBI0 Tabnuiy U guarpamMm. CpenHee
apumeTnyeckoe, MeaaHa, HauOOJIbIIEEe U HAMMEHbIIIEE 3HAYCHHUS, pa3Max, TUCTIePCUs
Y CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydailHOro coObITHA. bBIW30CTh 4YaCTOTHI U
BeposiTHOCTU CcOObITHH. Ciy4yallHble ONBITHI C PABHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITUI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHSMH: IE€pecedyeHue, OOBEIMHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. Jluarpammel Ditepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcrepumenTa. @opmyia nmoaHoi BeposiTHOCTU. HezaBucuMblie COOBITHS.

KomOunaropHoe mnpaBuno yMHOxeHus. llepectanoBku u (daktopuan. Yucio
coueranuid. TpeyroneHuk Ilackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciaydyaliHbIl ONBIT (KCHBITAaHUE), ycrex W Heynada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUM J10 epBoro ycrnexa. Cepusi He3aBUCUMBIX
vcnblTaHui bepHysu.

Cnyuyalinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeieHus.
[Tpumepsl pacnpeieieHnii, B TOM YUCIIe, TEOMETPUUECKOe U OMHOMHUATILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATUYECKOE OXKHUJIAHUE,
JIUCIIEPCHST M CTaHAAPTHOE OTKJIOHEHWE. [IpuMepbl NpUMEHEHHS MaTeMaTH4YECKOIrO
OKMJIAHUS, B TOM YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM >XU3HHM. MaremaTH4yeckoe
OXXHMJIaHUEe OWHApHOW cllydallHON BeNWYUHBI. MaTeMaThuuecKoe OXKHUJIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OKHUIAHWE U AUCIEPCUS T€OMETPUYECKOro U
OMHOMUATILHOTO pacIpeeICHUHN.

3akoH OOJBIIMX YUCEN U €ro poJib B HayKe, Mpuposie U obuiecTBe. BoIOOpOUHBIit
METO/]I UCCIIeIOBaHUM.

[Ipumeppl HENpephIBHBIX  CIIydyalHbIX Benu4yuH. [loHsATHE O IUIOTHOCTH
pacripeneneHus. 3aiadd, TPUBOISAIIME K HOpMalbHOMY pachpeaeneHuto. [lonsarue
0 HOPMAaJIbHOM PACIPEACICHNH.



HPEIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yJIbTaThI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OTIEpUPOBATh TMOHATUSIMHU: CpefHee apuMeTHUecKoe, MeauaHa, HauOoJblee,
HaMMEHbIIIEe 3HAYEHUE, Pa3MaxX MAaCCUBA YUCIIOBBIX JJaHHBIX;

OTIEPUPOBATH MOHATUSAMU: CITy4alHBI IKCIEPUMEHT (OIBIT) U CIIydaiiHOE COOBITHE,
DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy4alHBIMU COOBITHUSIMU, HAXOJIUTh U
CPaBHUBATh BEPOSITHOCTH COOBITUI B M3yUYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX;

HaXOJIuTh U (HOPMYIUPOBATh COOBITHA: TEpPECEUCHHE U OObEIMHEHHE IaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY  COOBITUIO,  TIOJIb30BAThCS
nuarpammamu Jisiepa u GopMysioi CoKeHHsI BEpOSITHOCTEH NPU pEeLICHUH 3a/1ay;

ONEpUPOBATh MOHATUSIMM: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS,
HaxXOJUTh BEPOSATHOCTU C IIOMOINBIO IIpaBWia YMHOXKEHHS, C IIOMOLIBIO JIepeBa
CJIy4aifHOTO OIIbITA;

OPUMEHATh KOMOWHATOPHOE TMPAaBUJIO YMHOXKEHHS T[pU pPEIICHUU 3a/ad;

ONEpUPOBATh MOHATUSAMU: UCIIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPUs
UCIIBITaHU, YCIIEX U HeyJadya, HaXOAUTh BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCHUMBIX
UCIIBITAaHUI IO MEPBOT0 YCII€Xa, HAXOJUTh BEPOSITHOCTA COOBITUI B CEPUU MCHBITAHUI
bepnyinu;

ONEPUPOBATh NMOHATUSAMHU: CIydaiiHas BEIUYMHA, PACHPENCICHUE BEPOSITHOCTEM,
ayarpamma pacrpeeneHusl.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIYIHUT CICTYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C IOMOIIBIO JUArpamM;

ONEPUPOBAThH MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTH MPUMEPHI, KAK
MPUMEHSIETCS ~ MaTeMaTH4YeCKOe  OXHMJIAHWE CIy4yalHOW  BEJIMYUHBI  HAXOJUTh
MaTeMaTHYECKOE 0KUIAHUE 10 JAHHOMY PaCIIPENECIEHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEI;

MMETb MPEJICTABICHUE O HOPMAJIBLHOM PaCIpEACICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znenos u teM KosmuecTBo yacos DJleKTpoHHbIe (LM (ppoBbIE)
/11 | [pOrpammsl Bcero IIpakTuyeckue KonTpoJbHbIe o0pa3oBaTe/bHBIE PeCYPCHI
padoThI padoThI
I[IpecTaBieHue JaHHBIX ¥ ONUCATEIbHAS AKnacc https://www.yaklass.ru/p
1 4 1 Poccuiickas 21eKTPOHHAs IIKOJIA
CTaTHCTHKA https://resh.edu.ru//
CiydaliHble OIIBITBI U CIy4aliHbIE SAKnacc https://www.yaklass.ru/p
2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 PoCOHHCKAS SIEKTPOHHAS IIKOTA
https://resh.edu.ru//
3JIEMEHTAPHBIMU UCXOIAMMU.
Omepamui Hax COOBITHIMH, CTOKEHHE SKnacc httPS://www.vakIass.ru/p
3 . 3 Poccuiickas 3MeKTPOHHAS KA
BCPOATHOCTCH https://resh.edu.ru//
VYcioBHas BEpOSTHOCTD, JIEPEBO SAKnace https://www.yaklass.ru/p
4 CIy4allHOTO OIbITa, (hopMyIia MOIHOM 6 1 1 Poceuiickas SNEKTpOHHAs WIKOA
. https://resh.edu.ru//
BEPOSTHOCTH U HE3aBUCHMOCTH COOBITHI
SAKmnace https://www.yaklass.ru/p
5 DneMeHTbhl KOMOUHATOPUKH 4 Poccuiickas anekTpoHHas mIKoIa
https://resh.edu.ru//
6 Cepuu 1mocieoBaTeIbHbIX UCIIBITAHUH. SIKmacc https://www.yaklass.ru/p
3 1 Poccuiickas snekTpoHHas mKosa
https://resh.edu.ru//
CrydaiiHple BeTMYUHBI U PACTIPEICIICHUS 6 AKnace htt? s:/lwww.yaklass. ru/p
7 Poccuiickas anexTpoHHas 1KoIa
https://resh.edu.ru//
SIKmace https://www.yaklass.ru/p
8 O0o001IeHre U cucTeMaTU3alus 3HAHUH 5 1 Poccuiickas 3eKTPOHHAS IIKOJIA
https://resh.edu.ru//
OBHIEE KOJIMYECTBO YACOB I10 34 4 1
ITPOTPAMME
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