MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii od1acTu

I'bOY COILI Ne 3 r. Coi3pann

PACCMOTPEHO I[MPOBEPEHO YTBEPXKIAEHO
Ha 3acefanun MO yuutenei 3aMEeCTUTEINb AUPEKTOpa 10 JTUPEKTOP IIKOJIBI
MaTeMaTHKH U NHPOPMATHKH YBP

Cumownosna T.II.

Ipencenarens MO Penuna J1.B. [onsaxosa O.M. Ipukas Ne 377 ot «30» 08
potoxon Ne 1 ot «29» 08 «29» 08 2023 T. 2023 1.
2023 T.

PABOYAS ITPOI'PAMMA

cpeaHero oo1iero oopa3oBaHus

yueoHoro npeamMera «MaTteMmaTuka» (0a30Bblil YPOBEHD)

it ooyuatomuxcs 10-11 kmaccos

C=RU, O=I'BOY COW N°3r.
CbI3paHn, CN=CumoHoBa TaTbsiHa
[MeTpoBHa,
E=school3_szr@samara.edu.ru

‘ \ 00c88d8aea28a814bf
2025.01.31 21:06:13+04'00'

r.Cozpann2023r.



HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O MaTeMaTWKe Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUS
pa3zpaborana Ha ocHoBe PI'OC COO c y4yéTOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEIBABISAEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M Tpaaulldl
poccuiickoro  oOpa3zoBanus. Peanmuzanuss nporpaMMbl MO MaTeMaTHKe
o0ecrieunBaeT OBJAJCHUE KIIOYEBBIMH KOMIETCHLUSMHU, COCTABIISIOIIUMU
OCHOBY JUIsl CaMOpPAa3BUTHA M HEOPEPHIBHOTO 00pa3oBaHMs, UEIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M T[IO3HABATENBHOTO PA3BUTHUSL JIMYHOCTH
oOydJarommxcs.

B mporpamme mo mareMaTthke YYTEHbl HIE€H W MoJoxeHus KoHuenuuu
pa3BUTHs MareMaTthudeckoro oOpa3zoBanus B Poccuiickoil ®Pepepauun. B
COOTBETCTBHM C HAa3BaHUEM KOHUEIIMU, MAaTEMAaTUYECKOE 00pa30BaHUE JTOKHO,
B YaCTHOCTH, MPEAOCTaBIATh KAXKIOMY OOyYaromeMycCsi BO3MOXHOCTb
JOCTHKEHUSI YPOBHSI MATEMAaTUYECKUX 3HAHUM, HEOOXOAUMOTO NI JaidbHEHIIeH
YCIEUIHON XKU3HU B oOmiecTBe. IMEHHO Ha peIIeHHE 3TOW 3ajJayu HallelieHa
nporpamMma o MaTeMaTuke 6a3o0BOro ypoBHSI.

B snoxy nudpoBoit Tpanchopmaiiuu Bcex chep uenoBEUECKOU NeATeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOATOTOBKU. Y’K€ B IIKOJE MaTEMaTUKa CIIYKUT OIOPHBIM
NPEAMETOM Ui M3YYEHHS] CMEXKHBIX IUCIUIUIMH, @ B YKWU3HHM IOCJIE IIKOJIBI
peanbHOW HEOOXOJUMOCTBIO CTAHOBHUTCS HEIMPEPHIBHOE 00pa3oBaHUE, YTO
TpeOyeT NOJHOLIEHHON 0a30Boil 0011e00pa30BaTEeIbHON MOATOTOBKH, B TOM
YuCclie U MaTeMaTH4eCKOM. DT0 00YCIOBJIEHO TEM, YTO B HAIM JHU PACTET YUCIIO
CIEUHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHUEM MATEMaTUKU:
U B cepe SKOHOMHUKU, U B OU3HECE, U B TEXHOJOTHMUYECKUX O0JIACTSAX, U JaXKE B
ryMaHuTapHbeix cgepax. Takum oOpazoM, Kpyr oOydaromuxcs, A7 KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[TpakTHyeckas MOJE3HOCTh MAaTEMATUKHU OOYCIIOBIIEHA TE€M, UTO €€ MpPeaMETOM
SBISIOTCA  (DyHIaMEHTANbHBIE CTPYKTYPHl HAIIErO MHpa: TPOCTPAHCTBEHHBIC
GbOpMBI W KOJIMYECTBEHHBIE OTHOIIEHUS OT TMPOCTEUIINX, YCBAaWBAaEMbIX B
HEMOCPEICTBEHHOM OMbITE, JO0 JOCTaTOYHO CJOXHBIX, HEOOXOIUMBIX IS
pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKUX HJIeH. be3 KOHKPEeTHBIX MaTeMaTHYeCKuX
3HaHWW 3aTPyJHEHO TOHMMAaHWE MPHUHIMIIOB YCTPOWCTBA W HCIOJIb30BaHUS
COBPEMEHHOM TEXHHKH, BOCHPHUSATHE M HUHTEpHpeTanus pa3sHOOOpa3HOM
COLIMAJIbHON, PKOHOMUYECKOM, MONMUTUYECKON HHPOpMAaIu, ManodpQexkTuBHa
MOBCEIHEBHAs MPaKTHUYECKas AeSITeNbHOCTh. KaxnoMy 4enoBeKy B CBOEH KU3HU
INPUXOJIUTCS  BBINOJHATH JOCTATOYHO CJIOXHBIE PAacY€Thl M COCTABIATH
HECJIOKHBIE aJITOPUTMbI, HAXOAUTh HYKHbIE ()OPMYIIBI U IPUMEHATH UX, BIaJETh



MPAKTUIECKUMHA TPUEMAMHU TEOMETPUUYECKUX U3MEPEHHUM U MOCTPOCHUMN, YUTATh
nH(OpMAITUIO, TIPEICTABIICHHYIO B BUIY TaOJHII, AUarpaMM U rpaduKoB, KUTh B
YCIOBUSIX HEOIPENEAEHHOCTH U MOHUMATh BEPOSATHOCTHBIN XapakTep CIydailHbIX
COOBITHIA.

OAHOBpPEMEHHO C pacuupeHueM c@ep MNpUMEHEHUs MaTeMaTUKd B
COBPEMEHHOM 00111eCTBE BCE 00JIe€ BaXKHBIM CTAHOBUTCS MAaTEMATUYECKUM CTUIIb
MBIIIICHUS, TPOSBISIONIMICS B OMNpEAeIEHHBIX YMCTBEHHBIX HaBbIKax. B
npoliecce M3yuyeHUs MaTeMaTHKd B apceHald MpUEMOB U METOJOB MBIIIJICHUS
YeJloBeKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCA HWHAYKIUS U JEIyKUHUA,
0000IIeHHne W KOHKpETH3alus, aHallu3 MW CHHTE3, KIacCuPUKauus U
cuctemMaTuzauus, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHU, TMpaBUja UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMEHHs (HOPMYIHpPOBATh,
00OCHOBBIBaTh U JOKAa3bIBaTh CYXKICHHUS, TEM CaMbIM DPa3BUBAIOT JIOTUYECKOE
MBIIUICHHE. MaTemMaThKe MPUHAIJICKUAT Beaymas poib B (OPMHUPOBAHUU
AITOPUTMHYCCKOW KOMITOHEHTHI MBITIUICHUS W BOCIIUTAHUH YMEHUW JACHCTBOBATH
M0 3aJlaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE M KOHCTPYHPOBATH
HOBBIE. B mpouecce pemieHust 3agay — OCHOBHOM y4eOHOW JESTENIbHOCTH Ha
ypoKax MaTeMaTWKH — Pa3BUBAIOTCA TBOpUYECKass M TMPUKIATHAS CTOPOHBI
MBIIIIICHUS.

OOyueHue MaremaTthke Ja€T BO3MOXKHOCTh pa3BUBaTh y 0OydYaromuxcs
TOYHYIO, PAllMOHAJFHYI0 U WH()OPMATUBHYIO peyb, YMEHUE OTOMpaTh Haubolee
HNOJXOJAIINE  S3bIKOBbIE, CHUMBOJIMYECKHE, TIpaduyeckue cpeacTsa s
BBIPKEHUSI CYXKIACHUIN M HATJISHOTO UX MPEICTABICHHUS.

Heo0xomuMbpiM KOMIIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBAaHUHU
ABJIAETCSl OOLIee 3HAKOMCTBO C METOJaMM [O3HAHUS JEHCTBUTEIBHOCTH,
IpEJCTaBICHUE O MPEAMETEe U METOAEe MAaTeMaTHKH, €ro OTJIUYMSI OT METO/OB
€CTECTBEHHBIX U TYMAaHHWTAPHBIX HayK, 00 OCOOCHHOCTSX NPUMECHCHUS
MaTEeMaTHKU JJi1 PEIICHUs HAayYHBIX M TMPUKIAAHBIX 3adad. TakuM o0pazowm,
MaTeMaTH4YeCcKoe 00pa3oBaHME BHOCUT CBOM BKJIaJ B (opMupoBaHue oOIen
KYJIBTYpHI Y€JIOBEKa.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKA,
MOHUMAHUIO KPACOTHI U U3SIIECTBA MATEMATUICCKUX PACCYKIACHUHN, BOCTIPUSITHIO
reOMETpUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHUH.

[IpuoputeTHbIMU 1IENISIMU 00ydeHHs: MaTemaTuke B 10—11 kimaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCSI:
dbopMHUpOBaHUE IEHTPAIBHBIX MATEeMAaTHUYECKUX TMOHATUN (YHUCIIO0, BEIWYWHA,
reoMeTpuyecKas durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHUN),



00eCIeunBaIOIIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHUYECKOTO
o0pa3oBaHMs 00YJArOIINXCS;

NOJIBEICHHE OOYyYalolMXCsl Ha JOCTYIIHOM JJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MaTUKH U OKPYXAIOIIEro MUpa, TOHUMAaHHE MAaTeMaTUKH Kak
4acTH 0011l KyJIbTypbl YEJIOBEUECTBA;

pPa3BUTHE WHTEUIEKTYaJbHbIX M TBOPYECKUX CHOCOOHOCTEW oOydaronuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIECHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

dbopmupoBaHre (QYHKIMOHAIBHON MaTeMaTHYEeCKOM TIpaMOTHOCTH: YMEHUS
pacro3HaBaTh MaT€MaTHUYECKHE ACIEKThl B PEAJbHBIX KU3HEHHBIX CUTYalUsX U
IpU HM3YyYEHUU APYIMX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEM, (OpMYyIUpOBaTh KX Ha S3bIKE MAaTEMaTUKH U CO3/1aBaTh
MaTEeMaTU4YECKUE MOJIEIN, IPUMEHATh OCBOCHHBI MaTEMaTUUYECKUI anmapar JJis
pelIeHusl PaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U OLIEHUBATH
MOJIyYEHHBIE PE3YIIBTATHI.

OCHOBHBIMM JIMHHSIMU cOJiepxkaHus MaremMaTuku B 10—11 knaccax sBusroTCS:
«Uucna u  BbIUMCHEHUS», «Aaredpa» («Anredpandyeckue BBIPAKEHUSD,
«YpaBHEHHMsIT M  HEpaBeHCTBa»), «Hawasa Maremarnyeckoro aHajinsa,
«T'eometpus» («I'eomeTpuueckne QuUrypsl W UuX CBOWCTBaY, «M3mepeHue
Tr€OMETPUYECKUX BEIUYUH»), «BeposTHOCTb M CTaTUCTHKa». J(aHHbIE JTUHUU
pPa3BUBAIOTCS MapaJlJIENbHO, Ka)Jash B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCHMO OJIHA OT JApYrod, a B TECHOM KOHTAaKTE U
B3aumozeiictBun. Kpome 3TOro, ux oObeOuHSET JIOTMYECKas COCTABIISIOIIAs,
TPaJMLIMOHHO NpHUCyLIas MaTEMATUKE W IPOHMU3BIBAIOLIAS BCE MAaTEMaTUYECKHE
Kypchl U coaepxarenbHbie JauHUU. CdopmynupoBanHoe B DPI'OC COO
TpeOOBaHKE «BJIAJIEHUE METOAAMH J10KA3aTEIbCTB, aJITOPUTMAMU PEIICHHS 3a/1aY,
yMeHHe (POpMyIHpOBaTh OIpeNeTeHHsl, aKCHOMbl U TEOPEMBbl, TPUMEHATh UX,
IPOBOJUTH J0KAa3aTEIbHbIE PACCYKIAEHUS B XOJE€ PELICHUS 3aJa4» OTHOCUTCSA KO
BCEM Y4YeOHBIM Kypcam, a (hOpMUPOBAHME JIOTHYECKUX YMEHHUM pacrnpenensieTcs
Mo BCeM TrojaM oOOy4YeHUsi Ha YpOBHE cpeaHero oOiiero obOpasoBaHus. B
cootBercTBUM ¢ PI'OC COO mMaremaruka siBIAsieTCS 00s3aTeNbHBIM MPEIMETOM
HA  JaHHOM  YypoBHe  oOpa3oBanusa. [Iporpammoili 1O  MaremaTHke
npeaycMaTpuBaeTcsl M3ydeHHe ydeOHoro mpenMera «MaremaTtuka» B paMKax
TpEX y4eOHBIX KypcoB: «Anredpa M Hayajga MaTeMaTHYECKOro aHallu3ay,
«l'eometpus», «BeposSTHOCTP M CTAaTHUCTHKa». P@OPMHpPOBAHUE JIOTMYECKUX
YMEHUN OCYIIECTBISIETCA HAa MNPOTSIKEHUU BCEX JET OOy4YeHHs Ha YpOBHE
CpeIHero o0Iero oopa3oBaHus, a JIEMEHTHI JIOTHKU BKJIIOYAIOTCS B COJIEPKAHUE
BCEX Ha3BAaHHBIX BBILIE YYEOHBIX KYPCOB.



Pabouas mporpamma yueOHoro mpeamera «Marematuka. ba3oBbIil ypOBEHb.»
CpeqHero o01ero oOpa3oBaHMsI COCTABJIEHA B COOTBETCTBUM C HOPMATHBHBIMHU
JNOKYMEHTaMMU:

— @enepanabHBIM TOCYyIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHETrO
o0miero o6pa3oBanus (yTB. MpUKaz3oM MuHHUCTEPCTBA 00pa30BaHUS U HAYKU
P® ot 17.05.2012r. Ne 413 (B neficTBYIOIICH peaaKIINH. )

— OOII COO u y4eOHOro IIaHa MIKOJIbI.

— «llonoxenneM o paboumx mMporpaMMax Y4eOHBIX MPEAMETOB, ICKTUBHBIX
KypCOB, KypcoB BHEYypouHOil aestenbHocTu» ' BOY COLL Ne 3 r.Cei3panu.

1 Ha OCHOBC:

— @enepanbHOl pabouel MporpaMmbl CpeHEro oO0Iero o0pa3oBaHUS
«Marematuka  (0a30BBIA  YpOBEHB)» IS 10-11 KJIaCCOB
oOpa3zoBarenbHbIX  opraHu3aiuil.(MIHCTUTYT  cTpaTermm  pa3BUTHUSA
oOpazoBanus. Mocksa. 2023r.)

Jannas paboyas nporpamma peanuzyercs ¢ 2023-2024 y4. roga U COAEPKUT TPU
y4eOHBIX Kypca: «AnreOpa ¥ Hayajga MaremaTuyeckoro aHanuza 10-11 kmaccy,
«I'eomerpus 10-11 kimace» n «BepoarHocts u ctatuctuka 10-11 xmacey.

VYyebusiii mpenmer «MaTemaTHka» Ha YpPOBHE CpeHEero oOmiero oOpa3oBaHMUs
u3yvaetcsi B Teuenue AByX jet (10-11 kmaccsr). OOmiee yncno yueOHbIX 4acoB 3a
nBa roga oOydeHus cocrapisieT 340 yueOHbIX yacoB: o 170 yacoB 3a Kabli 1ol
o0y4eHUs:

B 10 knacce -
«Anrebpa 1 Hayaja MaTEeMaTHYECKOTO aHanu3ay - 684/rox (2 u/Hen)
«I"'eoMeTtpus» - 68u/rox (2 u/Hen)
«BeposiTHOCTD U cTaTuCcTUKa» - 34 u/ron (1 4/Hen).

B 11 knacce -
«Anrebpa 1 Hayajga MaTeMaTHYECKOTro aHaim3ay - 1024/rox (3 u/Hen)
«I"'eometpus» - 34u/rox (1 u/Hen)

«BeposiTHOCTD U cTaTucTUKa» - 34 u/ron (1 4/Hen).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
MATEMATHUKE BA3OBOI'O YPOBHsA CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

M3yueHne MaTeMaTUKU Ha YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHMs HAMPABJICHO
Ha JIOCTMDKEHHE O00yJaIONUMUCS JIMIYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB OCBOCHHUS YI€OHOTO MIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI B pe3ynprare n3ydeHUus MaTEMAaTHKA Ha
YpOBHE CpelHero obiiero oopazoBaHus y oOydaromierocs OyayT copMupoBaHbI
CJICAYIONINE JIMYHOCTHBIEC PE3YJIbTATHI:

1) rpaxaaHCKOro BOCHUTAHUS: CHOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU
00y4Jaromnierocsi Kak akTUBHOTO W OTBETCTBEHHOT'O YJeHa POCCUHUCKOTO OOIIECTBA,
MPEACTAaBICHUE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PaA3IMYHBIX
CTPYKTYp, SABJICHUH, MPOIEAYp TIpakAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U
JIpyroe), YyMEHHE B3aMMOJCHCTBOBATh C COLUUAIBHBIMU HWHCTUTyTaMU B
COOTBETCTBHUHM C UX PYHKIUSIMU U Ha3HAUCHUEM,;

2) MaTpuOTUYECKOT0 BOCIUTAHUS: CHOPMUPOBAHHOCTH POCCUNCKON TPaXKIaHCKOM
UJICHTUYHOCTH, YBAKEHUS K MPOILIJIOMY M HACTOSIIEMY POCCUHUCKON MaTEMATHKU,
IICHHOCTHOE OTHOIIEHUWE K JIOCTIDKCHHUSIM POCCHUUCKHUX MaTeMaTUKOB W
POCCUHCKOM MaTEeMaTHYE€CKOW IIIKOJbI, HCIOJb30BAaHUE OTUX JOCTHXKCHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCIHTAHUS: OCO3HAHUE JIYXOBHBIX ILIEHHOCTEH
pPOCCHIICKOTO Hapoia, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, dTUYECKOTO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHUN HAayKu U
NEATEeIbBHOCThI0  YYEHOIro, OCO3HaHUWE JIMYHOTO BKJIaJla B  IOCTPOEHUE
YCTOMYMBOTO OyIyIIETO;

4) SCTETMYECKOr0 BOCHUTAHUS: ICTETUUYECKOE OTHOIICHUE K MHpPY, BKIIOYas
ACTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pelieHu,
pacCcyXJIeHui, BOCIPUUMYMBOCTh K MATEMaTHYECKUM acCHEKTaM pPa3JIMYHbIX
BUJIOB UCKYCCTBA;

5) ¢Qusuueckoro BocmHTaHHS: CHOPMUPOBAHHOCTH YMEHHUS TMPUMEHSITH
MaTeMaTU4YeCKUe 3HAHUSI B MHTEPECaxX 3/I0pPOBOTO M Oe30macHOro obpasza >KH3HHU,
OTBETCTBEHHOE OTHOIIIGHHME K CBOEMY 3JI0pOBbIO  (3I0pOBOE TMHUTaHUE,
cOQJIaHCUPOBAHHBIM pPEXKUM 3aHATUH M OTIbIXa, peEryispHas ¢uznueckas
aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE TIPH 3aHITHSAX CIOPTUBHO-
O30OPOBUTENIBHOU IEATENBHOCTBIO;

6) TpYIOBOrO BOCIHUTAHUS: TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH
TPYI0JIIO0US, UHTEPEC K pa3IMyHbIM chepaM npodheccuoHaTbHON AesTeNbHOCTH,



CBA3aHHBIM C MaTeMaTUKOM MW €€ NPWIOKEHUSIMH, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOpP Oyaymieli mnpodeccnrt W pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIaHbI, TOTOBHOCTh M CHOCOOHOCTH K MaTeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSXKEHUHM BCEW >KU3HU, TOTOBHOCThH K
aKTUBHOMY YYacTHIO B pEHICHUU MPAKTHUUYECKUX 3aJa4 MaTeMaTU4YecKOn
HaIPaBJIEHHOCTH;

7) 3KOJIOTUYECKOTO BOCIUTAHUS: CPOPMUPOBAHHOCTD IKOJIOTUYECKON KYIbTYPHI,
NOHUMAaHUE BIUSAHHUS COIMATBHOPKOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE
OPUPOAHOM W COLMAIIBHOM Cpellbl, OCO3HAHWE TJ00ANBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM, OPUEHTALMs HAa IPUMEHEHUE MAaTEMaTUUECKUX 3HAHUM
JUISL pEeLIEHUs 3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpe/ibl, JITAHUPOBAHUE MOCTYIIKOB U
OLICHKM UX BO3MOJKHBIX IMOCJEACTBUI JIs1 OKPYKAIOIIEH CPEbL;

8) 1LEHHOCTHM HAay4YHOrO TIO3HAHMS: C(POPMHPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHOU
NPAKTUKH, T[OHMMAaHUE MATEeMAaTHYEeCKOW HAayKH Kak c@epbl YelOBEYECKOU
NeSATEIbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTUS LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MaTE€MaTHUKH M MATEMAaTHYECKOW KyJIbTYpPOU KakK CPEICTBOM
NO3HAaHNS MHpPA, TOTOBHOCTh OCYLIECTBJIATH IMPOEKTHYIO M HMCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI B pe3ynbraTre 0CBOCHHS TPOrpaMMBbI
0 MaTeMaTHKE Ha YpOBHE CpeIHero oOmiero odpazoBaHusi y oOydaromierocs
OyayT chopMHpOBaHbl METaNpPEAMETHBIE PE3YJbTaThl, XapaKTepHU3YIOIIUecs
OBJIaICHUEM YHUBEPCAIbHBIMU [TI03HABATEJIbHBIMU JEUCTBUSIMY,
YHUBEPCAIbHBIMM  KOMMYHHUKAaTUBHBIMM  JIEMCTBUSIMM W YHUBEPCAJIbHBIMU
PETYJATUBHBIMU JEHCTBUSAMH.

ITo3HaBaTeJbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe AelicTBUsl ba3oBble Jlornueckue
HefCTBUS:

BBISBJISITh M XAPAKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSTHH, OTHOLIEHUH MEXAYy MNOHATHIMH, (POpMyIHpPOBATH
ONpEIEIICHNS IIOHSTHH, YCTaHaBJINBAaTh CYILLIECTBEHHBIN IIPU3HAK
Kiaccu(uKanyy, OCHOBAaHHWS I OOOOIIEHUS W CpaBHEHUSA, KpPUTEPUHU
MIPOBOANMOTO aHAJIN3A;

BOCIIPMHUMATB, (opMyIupoBaTh 1 peoOpazoBbIBAThH CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;
BBIBJISIT MAaTEMATHUYECKME 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHUBOPEUYUs B
dakTax, JaHHBIX, HAOMIONEHUSAX M YTBEPKICHUSX, MpejiaraTh KPUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;



JieJaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BHICTPAUBATh aPTYMEHTAIIUIO, IPUBOJUTH TPUMEPDI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUSI M BBIBOJIbI; BHIOUPATH
croco0 pemieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BaPHUAHTOB PEIICHUS,
BbIOMpaTh HauOoJsiee MOAXOASAIIMNA C YYETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHl KAaK HUCCIENOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
GopMyaMpOBaTh  BONPOCH,  (PUKCUPYIOIIME  NOPOTUBOpPEUHE, MpodiIeMy,
YCTaHABJIMBAaTh MCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJIEHMS, IMpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MeEXIy OOBEKTaMH, SBICHUSIMHU, MPOLIECCaMU;
CaMOCTOSITENIbHO (popMyIupoBaTh OO0OOIIEHUS W BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO  HAOMIONIEHUS, HCCIEOBaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE TIpollecca, a TakXKe BBIIBUraTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

BBISIBIIATH JACPUIUTH WHOOpPMAIMU, JAaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BONIPOC U JIJISl pEIICHMs 3aJauyd; BbIOMpaTh HUH(POPMAIMI0O W3 HCTOYHUKOB
pPa3JIMUHBIX TUIOB, AHAJIM3UPOBATH, CUCTEMATHU3UPOBATH W WHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

CTPYKTYpPUPOBAaTh HH(POPMAIIMIO, TPEACTABIATH €€ B pasnyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIIEHUBATh HAAEKHOCTh MH(DOPMAILIMH MO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KpUTepusiM, ChOpMYyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBHUSIMU U
HEeIsIMU  OOIIEeHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX U TIHUCbMEHHBIX TEKCTax, J1aBaTh MOSICHEHUsSI MO XOJy pelIeHus 3a7adH,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XO0Je OOCYXIEHHs 3aJaBaTh BOIMPOCHI IO CYILECTBY OOCYXIAaeMOW TEMBI,
npoOJIeMbl, pelraeMol 3a/layd, BBICKA3bIBATh WJICH, HAICJICHHBICE HA TIOWCK
pEUIEHUs, COMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTHMX YYaCTHUKOB



Juanora, OOHapy>KMBaTh Pa3IMyMe U CXOJICTBO IMO3UIMH, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

NPEACTABIATh PE3YyJbTaThl PEIICHUS 3aJauyd, 3KCIEPUMEHTA, HCCIEIOBaHUsA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4YE€TOM 3ajad
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

CamoopraHuzaumsi: COCTaBJIATh IUIAH, aJTOPUTM pEIICHUS 3aJa4dd, BBIOWpATh
Croco0 pelieHus ¢ Yy4€TOM HUMEIOIIHUXCS PECypcoB W COOCTBEHHBIX
BO3MOYKHOCTEM, apryMeHTHUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEIICHUHN C
y4€TOM HOBOI MH(POPMAIIHIH.

CaMOKOHTPOJIb, SMOIIMOHAIIbHBIN UHTEIJIEKT:

BJIQJIETh HABBIKAMHU MO3HABATEIbHOU PEeIEKCUU KaK OCO3HAHHUS COBEPILIAEMBIX
JEUCTBUN U MBICIUTENIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BJIAJETh CIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJSL ~ Tpolecca MW pe3ylibTaTa  pPEIICHUS
MaTeMaTUYECKOM 3a7a4u;

NpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TPU PEIICHUU 3ajadH,
BHOCUTH KOPPEKTUBKI B JICITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa €U M YCIOBHSAM, OOBSICHSATH MPUYUHBI
JIOCTUKEHUSI WU HEIOCTHKEHUS PE3YyJIbTaTOB JACATEIbHOCTU, HAXOUTh OIINOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi JAeAITEILHOCTB: I[OHUMAaTh M HCIOJIb30BAaTh IPEUMYIIECTBA
KOMaHJHOM ¥ WHIWMBHIYyaJIbHOW pabOThl MpU pEIIeHHH YYeOHBbIX 3ajad,
MPUHUMATh [E€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM paboThl, pacnpeeisTh BUAbI padOT, AOroBapHUBaThCS, 0OCYKIATh
MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHUIA,
«MO3TOBBIE TITYPMBD» W HWHBIE), BBIMNOJHATH CBOIO YacThb pabOThl U
KOOPJAMHUPOBATh CBOM JICMCTBUS C JAPYTMMH WiICHAMHU KOMaHbl, OIEHUBATh
KaueCTBO CBOETO BKJIa/Ja B OOLIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJBTATBI IlpeamerHsie pe3ynbTaThl OCBOCHUS
porpamMMbl 1O MaTreMaThKe Ha 0a30BOM YPOBHE Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl MPEACTABICHBI MO TOJaM O0yUYEHHUs B paMKax OTIEIbHBIX YYECOHBIX
KYPCOB B COOTBETCTBYIOIIUX pPa3Aeiax NPOrpaMMBbl 10 MATEMATHKE.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A.
BA30BbIA YPOBEHb»

B 10-11 KJIACCAX.

HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma y4ueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 06azoBoro ypoBHs ais oOydaromuxcst 10 —11 kmaccoB pa3zpabotana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl 00eceUMBAET OBJIAJICHUE KIIOYEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIIOIIMMUA OCHOBY JIJII CaMOPa3BUTHUSLI U HEMPEPBIBHOTO
oOpa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMWYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalW3a» SIBISETCS OJHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJIbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO€cleuynBaeT HHCTPYMEHTaJIbHYIO 0a3zy s HU3YyYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOEe U
abCTpakTHOE MBINUICHUE YyYalluXcs Ha YpOBHE, HEOOXOAWMOM JJisi OCBOCHHS
KypcoB HWH(MOpPMATHUKH, OOIIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH. B pamkax
JAHHOT'O Kypca Yy4Yallluecs OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBpPEMEHHOMU
HayKH, KoTopast (GOpMyJIUPYET CBOM TOCTHIKEHUSI B MaTeMaTHUUECKOHN opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBacT OCHOBY JIS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3WKH, XUMHUH, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHICHIIMA OSKOHOMHMKHM W OOIIECTBEHHON JKW3HH, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KM3HHU. B Toke Bpems oBlaaeHue
aOCTpakTHBIMA ¥ JIOTHYECKH CTPOTMMH MaTeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTH
YTBEPKJICHUS, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aInio, abCTparupoBaHue u
aHaJIOTHI0, OPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIeHHE. B xone n3ydyenus
anreOppl M HayaJdl MaTEeMaTHYeCKOro aHajlW3a B CTaplledl IIKoJe ydaluecs
MOJy4al0T HOBBIA OMBIT pEHICHWS TMPHUKIAJHBIX 337a4, CaMOCTOSTEIIBHOTO
MIOCTPOCHUS MATEMAaTHUECKUX MOJeNIeld peajbHBbIX CHTYaIlMi U WHTEepPIpeTaluu
NOJMyYEHHBIX  PEIIEHUH, 3HAKOMATCA C  M[pUMEpaMHd  MaTeMaTHYEeCKHX



3aKOHOMEPHOCTEM B TMPHUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6namaer 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTonuku OOydeHHs] anreOpe W HavajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna W BBIYUCICHUD,
«Dynkuun  u - rpadpuku», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoxecTBa U JIOTMKa». Bce 0OCHOBHbIE
COZIEPKATEIBLHO-METOANYECKUE JIMHUM H3Y4YalOTCAd Ha IPOTSHKEHUM JBYX JIET
OoOy4eHHMs B CTapllel IIKOJIe, €CTECTBEHHO AOIOIHSISA IPYr Apyra W MOCTENEHHO
HAChIasCh HOBBIMM TeMaMW W pasfaenaMu. JlaHHBIA KypCc  SIBIISIETCSA
UHTEIPATUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIaZeBalOT BcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTCs U
COBEPULIEHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYIH0) MOJENb peajJbHOU
CUTyallud, NpPHUMEHATb 3HAHUS, IMOJyYeHHble B Kypce «Anredpa M Hayana
MaTEeMaTHUYECKOI0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYECHHBIN PE3yJIbTAaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mkone oco0oe BHUMaHHE YJEIsSeTCs
(OpMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
PAalMOHAIBHO BBINOJIHATE JIEUCTBUS C HHUMH, J€iaTh NPUKUIKY, OLIEHUBATH
pesynbTar. OOyuaromuecs: MOMy4YarOT HaBbIKA NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCAaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEAU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs] B CTapiled IIKOJIe, TMOCKOJbKY B KaXJOM pasJlieje MNporpaMMbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMA METOAAMHM PELIECHUs LENbIX, PAlWOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOrapu(PMUUECKUX ¢  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHNS UCTIOJIb3YOTCS IPHU UCCIEN0BAaHUN



GyHKIHNA C TTIOMOIIBI0 TIPOM3BOMHON, PENICHUH TPUKIAAHBIX 33a/ad U 3a7ad Ha
HAaXOXXJEHUE HaWOOJNBIINX W HAWUMEHBIMX 3HadeHWd Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATh pacy€Thl Mo (opmyiaMm, NpeoOpa3zoBaHUsl UEIbIX, PAMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIIICHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKU JIE€IYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anrebpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]1a4, HAIJISHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK U C PEIICHHWEM YpaBHEHUW W HepaBeHCTB. Ilpu sToM OosblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHus «Havaia mMaTreMaTM4ecKOro aHain3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYT KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JOCTYITHBIX 00YYalolUMCSl, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYCHUSA, BBIYUCIITH TUIOMAAN (QUTYp W OOBEMBI TEJ, HAXOAUTH CKOPOCTH U
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
HaxXO0XJICHUS HAWIYYIIETO PEUIEHUs B IMPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMHMYECKHMX, 33/Ja4ax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIH3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-IOTHUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOyuwaromiuecs Y3HAIOT O



BBIAAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKass TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. T€0peTHKO-MHOKECTBEHHBIE
IPEJICTaBICHNUs POHU3BIBAIOT BECh KYpPC LIKOJIBHOM MaTeMaTUKU M Ipeasararotr
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMaTHMKH M HCIIOJIb30BATh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAJINW3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU MTOCTPOCHUS MOJIENIEN PEaNIbHBIX CUTYallUl, NUCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYEeCKOro aHaius3a U
WHTEPHPETALUN TOJYYECHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MAaTEpHATl Kypca IIMPOKO HUCIIONIb3YETCs
JUISl peLlieHUs] PUKIAAHBIX 3a1a4. [Ipyu pemeHnn peanbHbIX NPaKTUUYECKUX 3a7a4
yyauiecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 000OIATh M KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCT, MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTcsl B IMpoOIlecce M3YyYEHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEeMaTHUYECKOTO aHATTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM maHe Ha HW3ydeHHE Kypca ainreOpbl M Havyal MaTEeMaTHYECKOTO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCIIAMU, PEe0Opa30BaHMs YUCIOBBIX BbIpakeHU. [IpuMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU yHciaaMu. [lpubimxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCEN Ul PELICHUSA NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue uensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amganHus (yukmuu. [paduk  ¢GyHkimu. B3aumuo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepauuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BBIYMCICHUS

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

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  Qynkuuu. [IpoMexyTku  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsl peICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIIMH. MeToT MHTEPBAJIOB sl pEIICHHUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpoU3BOAHON K UCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOAHCTO O6IH€FO 06pa30BaHI/IH CICAYOIHNX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IporeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  TOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 06e30macHoOro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH  OKpYXKaromel cpejpl, IUIAHUPOBAHMSI TMOCTYIIKOB M  OLEHKH HUX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOW HayKd Kak cdepbl UYeTOBEYECKOM JEeSTEIBHOCTH, JTamoB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;  NpuUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

¢ BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBECHHBIC MPU3HAKA MATEMATHYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIC;

eBBISIBJISITh ~ MaTE€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4deOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBwie nccnenoBaTeIbCKUE TCHCTBUS:

¢ ICTIONB30BAaTh BOMPOCHI KaK HCCIIEIOBATEIHCKAN HHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliiecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIECCaMH;

e CAMOCTOSITENBHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

o IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TakKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH(OOPMAITUIO U3 UCTOYHHUKOB Pa3JIMYHbBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPHPETHPOBATH HHPOPMALIUIO PA3ITHUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpHUPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;



e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Ob61enue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHHs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3yJbTaT;

eB XOJIe 00CYXICHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOMCK
pEIIeHUs; COTOCTABIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUHN; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

o IPE/ICTABIISTH PE3YNIBTATHI PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUIYATHHOM
paboTHl TpU pelieHUH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
JESTENIbHOCTH, IUTAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboTHI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh MpOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCHIU.

Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIb:

eBJIAJICTh HABBIKAMU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;



e IPEABUIETH TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE pe3yjbTaTa IEJIU W YCIOBUIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATM3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3aMKCU ACUCTBUTENBHBIX YMCEN JJIS pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QyHKIHMH, 00JacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M unTaTh rpaduKu JUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEXK]1y BETUUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONUCAHUsA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, I[E€JI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PEUICHUS IIPAKTUYECKUX 3a1ad.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMU: HENpEpbIBHAS (QYHKILMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIS HCCIIEIOBaHUS (PYHKIIUM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHUSIMHU: TEPBOOOpa3Has M  HHTErpaj; TMOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 JEUCTBUTENLHBIX YHcel. PaionaibHbIe 14 1 https://resh.edu.ru/
YpaBHEHUS U HEPABEHCTBA
5 Oyukuuu U rpaguku. CTENneHb C 1ebIM 6 https://resh.edu.ru/
MoKazaTeyieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 https://resh.edu.ru/
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl https://resh.edu.ru/
4 TPUTOHOMETpUH. T pUroHOMEeTpUUECKHE 22 1
ypaBHEHUS
5 TToce0BaTeNbHOCTH U TIPOTPECCHH 5 https://resh.edu.ru/
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1 https://resh.edu.ru/
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Crenenb ¢ palliOHAIBHBIM ITOKAa3aTEJIEM. https://resh.edu.ru/
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
YpaBHEHHsSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS. https://resh.edu.ru/
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX https://resh.edu.ru/
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1 https://resh.edu.ru/
5 WuTerpan u ero npuMeHeHus 9 hitps://resh.edu.ru/
6 Cucremsl ypaBHEHUN 12 1 https://resh.edu.ru/
7 HarypanbHble 1 1ienbie yncia 6 https://resh.edu.ru/
8 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 ) https://resh.edu.ru/
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPHS. BA3OBBIIl YPOBEHb»
B 10-11 KIIACCAX.

INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPATUIUNA POCCUUCKOTO 0OOpa3oBaHUSI.
Peanuzanusi mporpammbl 00ecTieunBaeT OBIAJEHNUE KIIOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METAIlPEIMETHBIX U
OpEeIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpoOBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCHUIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUH T€OMETPUYECKHX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yuyaluxcs, a TakKe KauyecTB MBIIUJICHUs, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JTUCHUILINH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpU HU3YYEHHU OOYYaroIIUMUCS
MNOHATUHHBIX OCHOB F€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJ€ pELICHUS TeOMETPUYECKHX 33a7ad, YMEHHUE BBIABUIATh U OIPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YACTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI Y4EOHOM U TPYIOBOM J1€ATENHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KAadyecTB, MOITOMY aKTyajbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOU JAEATEIHHOCTH [0 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  0OecrieueHHEe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCsl CPEeIHEH IITKOJBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYyIHECHUN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUSI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM ¢ HEOOXOAWUMBIE [JIi JKM3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTh M3YYHUTh T€OMETPHIO OoJjiee
rIyOOKO, €ClIi B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMX B MPOPECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

o popMHUpOBaHHUE TIPEACTABICHHS O TCOMETPHH KaK YaCTH MUPOBOMW KYyJIbTYpPbI

¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;
« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJIaX BPAIICHUS Kak
O BROXHEUIUX MAaTEeMATHYECCKHUX MOJCISIX, MO3BOJISIIONIUX OIHUCHIBATH H
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPAa;

o popMHUpOBaHUE YMEHUS PACIO3HABATh HA YEPTEKaX, MOJACIISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIIICHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMM  TOHSTHUSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIEHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaAHUE
YMEHUSI TPOBOJUTH HECIOXKHBIE JTOKA3aTEIbHBIC PACCYXKICHUS B XOJE



pellleHus CTEPeOMETPHUYECKUX 3aJad M 3aJad C [PaKTHYECKUM
COJICpIKaHUEM;

e PA3BUTHE MHTEIUIEKTyaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH 00yuarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

e popmupoBaHue (PYHKIIMOHATHHON T'PAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHITHH, OOBEKTOB
U 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYAIUsX U MPU U3YUYCHUH
IpPYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX HA S3bIKE FEOMETPUM U CO3/1aBaTh
T€OMETPUUECKUE MOJENH, TPUMEHSATh OCBOCHHBIM T'€OMETPUYECKHIA
anmapaT A pEIIeHUus ~ NPaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATh [IOJIyYE€HHBIE PE3YJIbTATHL.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEOMETPUH B Hayajle €ro W3yYyeHUs 3aJad, pEIIaeMbIX Ha YpOBHE
WHTYWTHUBHOTO TIO3HAHMSI, M ONPEeNeIEHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILUICHUSI, CTUMYJIUPYET MPOTEKaHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
NanbHENIEMY U3YUYEHHUIO MPEMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalxcs B Kypce CTEpPeOMETpUM TMPOBOJIUTCA 3a CUET peIleHus 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a ONEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaTJISAHOCTH, MBICJIEHHOTO U3MEHEHHS €r0 UCXOIHOTO COACpKaHUs.

OcHoBHbBIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHuKn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBEe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpenensieTcss He TOJBKO MO COAEpKAaTeNbHBIM JIMHHUSAM, HO W TIO TOAaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPeeNEHHBIM TI0 TOAaM OO0y4YeHus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObl OBJIaJICHHUE TIEeOMETPUUYECKUMU
MOHSTUSAMU U HAaBBIKAMHU OCYIIECTBISIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YalolUXCs, pacuIupsis U
yrayOnsis e€, o0pasyst pOoYHble MHOKECTBEHHbBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajuleJibHble M CKpeluBarolmuecs npsMbie. [lapamienpHOCT OPsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: rapasieabHbIe IJIOCKOCTH; CBOWCTBA
napajyiebHbIX TUIockocTel. [IpocTeimue mnpocTpaHCTBeHHBbIE (UTypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; IOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMbBIE NapauIeJbHbIE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[TepnieHaUKYJISIp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  (GUTypsl HAa  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NepHeHIuKyIspax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TPaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U MOJIHASL MIOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
ycey€HHasi nupamuga. OIJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPAaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
MpaBWJIbHAS MHUPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIIbHbBIN



teTpadap; KkyO. IlpemcraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B THpaMHUIaX, Mapajuiesienunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.

Breruncienre dJ1€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMON IIPU3MBI.
[Inomanas OOKOBOM IIOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHPAMMIBI,
TeopeMa O IUIomaad yceuéHHoM mnupamuabl. Ilorstue 06 00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[nnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON TMOBEpXHOCTH. [[uiawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3anMHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
Io1aab chepsl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
konyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwidHapa (TapajUIeIbHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIHUHY), CECUCHUS
uiapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtop Ha minockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCi0. Pa3znoxxkeHne BeKTopa 1no TpéM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKalsipHOE NPOU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IHJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepUu3yrTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHUCKOTO Hapoaa;

c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYHUBOTO OYayIIIETO.

IcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAsl ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHNM, pacCyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAITPaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYCCKON KYyJIbTYpbl, MMOHWMAHHUEM BIUSHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIS pelieHus 3aaad B
00JaCTH  OKpY’)Karomel Ccpeanl, IUTAaHUPOBAHMUS TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
oeticmeusiMuU, YHUBEPCANTbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oelicmeus, — 0OeCneyuU8arOm
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCC1e008ameNbCKUx onepayull, yMmeHut pabomamso ¢ ungopmayueti).



ba3oBble 1ornueckue aAeficTBUA:

e BBISIBJIATH U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpEJeICHUs]  MOHSATUN; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUS JUIsi OOOOIIEHUST UM CpPAaBHEHMS, KPUTEPUU
MPOBOANUMOTO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30BBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

* BBISIBIIATD MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
npoTUBOpeursi B (pakTaxX, JaHHBIX, HAONIONCHUSX U YTBEPKICHUSX;
npejiarath ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e ICJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€IYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTUYECKUX
YTBEPXKJACHUU (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IbI;

e BBIOMpaTh crnoco0 pelnieHus y4dyeOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIlCHUs, BBHIOMpATh HaubOoJee NOAXOIAIUNA C YUETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

* ICII0JIb30BAaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHoe, (GOpMUPOBATH  TUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTHh CAMOCTOSITEILHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHUYE€CKOTO OOBEKTa, SBICHUS,
MPOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MEXITy OOBEKTaMH, SIBICHUSIMU,
MPOLIECCAMH;

e CAMOCTOSITEILHO (hOPMYIMPOBATH OOOOIIEHUSI U BBIBOJBI 1O pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOIECCa, a TaKXKe BbIJBUTaTh
MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

e BBISIBJISITH ACPUITUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAMUMBIX ISl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;



* BBIOMpaTh HH(POPMALIUIO U3 HCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATD,
CHUCTEMATHU3UpPOBaTh M HHTEPHPETUPOBATH HHPOPMAIUIO Pa3THMUHBIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, TIPEICTABISATh €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OOwmenne:

 BOCIIPHHUMATH U ()OPMYIIUPOBATH CYXKJIEHUSI B COOTBETCTBUH C YCIOBUSIMU
U IeIsIMU OOIICHHS, SCHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO TOUKY
3peHUs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3a/1a4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3yJIbTaT;

*B X0/I¢ 00OCYXICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOUCK
pEIIEHUs; COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSMH JIPYTHX
YYaCTHUKOB AHasiora, oOHapyXHBaTh pa3jMyMe U CXOJCTBO TMO3ULIMUH; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;

o IPE/ICTABIISATH PE3YNILTATHI PEUICHUS 3a/1a4uH, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa; CaMOCTOSITENIFHO BHIOMpATh (QOpMAT BBICTYIUICHHS C YYETOM
3a]a4 Mpe3eHTalM1 U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyaHu4ecTBoO:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboThl MpHU pelIeHWH YYeOHBIX 3a/ay; MPUHUMATH IIeJIb COBMECTHOMU
JESTENbHOCTH, IUTAHUPOBAaTh  OPTaHU3aIllMI0O COBMECTHOM  paboTHI,
pacnpenenatb BHIbI pabOT, JOroBapUBaThCS, OOCYKIaTh MpOIECC H
pe3ynbTat paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

e Y4aCTBOBATh B IPyNNOBBIX (popmax paboThl (00CYyxkAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHINOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOW JIGHCTBUS C JPYTMMH WICHAMH KOMaH]IBI;
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUAM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PEILIECHUS 3a7a4u, BBIOUPATh CIOCOO PEIICHHUs €
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMH  TIO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e IPEABUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a][a4H,
BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBHE pE3yibTaTa IEIH W YCIOBUAM, OOBICHATH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI M3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TMOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pebpo ABYTrpaHHOTO yIJia; JUHEHHBIM Yrojl ABYTPAHHOTO yTia; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JJIEMEHTHI MHOTOIpaHHUKA, MPAaBUILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHUpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TapaJiJIeNIeTHUIIe T, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBEIOMpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, TPaBUJIbHbBIC
MHOTOTPAHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TapaJUIeTISITUIIC Ibl ).

OnepupoBath MOHATUSIMU: CEKYIIasi MIIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YS METO/I CIIEIOB.

CTpouTh CEYEHHS] MHOTOTPAHHUKOB METOAOM  CJIE/IOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUT
CBEpXY, COOKY, CHHUBY.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOpUTMaM, NPUMEHSS MW3BECTHBIC AHAIUTHUYECKAE METOABl INPHU PEUICHUU
CTAaHJAPTHBIX MAaTEMAaTHUYECKUX 33/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMs
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PELICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKWX 33Ja4 Ha  BBIYUCIEHUE YIVIOB  MEXKIY
CKpPELIMBAIOIIUMUCS TPAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TUIOIIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OpMyJl; BBIUHMCIATH COOTHOUIEHUS MEXKIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTHE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTHUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTUYeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
UUWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHWYECKas  I[OBEPXHOCTb,
o0Opasymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepUUeCcKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaIlleHUsI.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.



OnepupoBarh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIapOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (DOPMYII.

OmnepupoBaTh TOHITHSIMH: MHOTOTPAaHHHK, BIHCAHHBII B cdepy u
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

Bb4ucasaTe COOTHOLIEHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEN M 00bEMaMu
10JIOOHBIX TEJI.

N300paxxkarb u3ydyaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOWCTBAMHU OHH 00JIaJalOT.

[IprMeEHATH MTPaBUIIO NAapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJIMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPAaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaramllinX HECKOJIbKO AroB PELICHUs], €CIU YCIOBUS TPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate npocreime reoMeTpuuyecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOILUEHUH W
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM WM alropuTMam, IpUuMeHss
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IppuMeHATs  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKd C(HOPMYJIHPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATh pPEAJBHBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosmmuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibH
ble pecypchl

Ne HaumenoBanue

n/ pa3aeyioB U TeM Bcecer | Konrpoubnbl | IIpakTnyeckn
n NporpamMmbl 0 e padoThl e padoThl

BBenenue B https://resh.edu.ru/
CTEPEOMETPHIO

[Ipsimbie n https://resh.edu.ru/
IJIOCKOCTH B
MIPOCTPAHCTBE.
PoeIP 12 1
[TapamiensHOCTD
MPSIMBIX U

IIJIOCKOCTEN

IIepnenqukynspHoc https://resh.edu.ru/
3 Tb MIPSIMBIX U 12
IIJIOCKOCTEN

Yriael Mexay https://resh.edu.ru/
4 MPSIMBIMU U 10 1
IUIOCKOCTSIMH

5 MHOrorpaHHHKH 11 1 https://resh.edu.ru/

O0BEMBI https://resh.edu.ru/
MHOT'OIPaHHHKOB

[ToBTOpEHME: https://resh.edu.ru/
7 CEUEeHHs, 4 1

PacCTOSIHUS U YIJIbI

OBIIEE KOJIMYECTBO
YACOB IIO0 68 5 0
I[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC




Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iejioB H TeM Konrpoasbnsie | IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmsbl padoThI padoThI
pecypcebl
1 Tena Bparenus 12 https://resh.edu.ru/
2 O6BEMBI TE 5 1 https://resh.edu.ru/
Bekrops!l u https://resh.edu.ru/
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHHE, https://resh.edu.ru/
4 000011eHNE, 7 1
CHCTEeMaTH3aIUs
3HaHUM
OBIIEE
KOJIMYECTBO
4
YACOBIIO 3 3 0

[TPO'PAMME




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA. BA3OBBI1 YPOBEHb»
B 10-11 KIIACCAX.

INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4ueOHOro Kypca «BeposSTHOCTP M CTaTHCTHKA
0azoBoro ypoBHs ansi oOydaromuxcst 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpa3zoBaHus. Peanuzamusi mporpamMmbl oOecrieUMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHIIUSIMH, COCTABIIAIOIIMMUA OCHOBY JIJII CaMOPAa3BUTHUSL U HEMPEPBIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TIUYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYueOHbiit kypc «BeposiTHOCT, M CTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0 YPOBHS
ocHoBHOM mikoyibl. Kypc mpennHasHadueH st GOpMHpPOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYEeHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoOramarTcsi MPEACTABICHUS YYallUuXcs O
METO/IaX UCCJIEA0BAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJ€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIYy HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeaHEd IIKOJIbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CJIEYIONTME OCHOBHBIE cojiep)KaTenbHbie JUHUHU: «Ciy4ailHbie COOBITHS W
BEepOSTHOCTHY, «CiTydaiiHbIe BEIMUUHBI M 3aKOH OOJIBIITNX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO PAaCIpEIeNICHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMu
— IOKa3aTeJbHbIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.

Conepxanve mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH



MEXIy 3HAUCHUSAMU CIyYalHBIX BEJIMYHMH, a TAKXKE 3Ta JIMHUS HEOOXOJuMa Kak
0a3a i1 W3ydyeHHWs] 3aKoHAa OOJIBIIMX Yucesl — (PyHIaMEHTaJIbHOIO 3aKOHa,
JCHCTBYIOIIETO B TMPHPOAEC H OOIIECTBE M HUMEIOUIETO MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3ak0H OOJIBIIMX YHMCEN MpEJIaraeTcsi B 03HAKOMUTENIBHOM
(dopMe ¢ MUHMMAJIbHBIM HUCIIOJIb30BAHUEM MaTEMATHUECKOT0 (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMH  BEJIMYMHAMU,
AKLEHTUPYIOT BHUMAaHHME IIKOJIBHUKOB HA OMNMCAHUM M HM3YyYECHHUH CIyYalHbIX
SBJICHUN C MOMOIBIO HENpPEPBIBHBIX (YHKIMHA. OCHOBHOE BHUMAHUE YJENSIETCA
[OKAa3aTeIbHOMY M HOPMAJIbHOMY PpacIpeneseHUsIM, IPU 3TOM MPEeAroaraeTcs
O3HAKOMMTEJIPHOE M3yYeHHE MaTepuaia 0e3 J0Ka3aTeNbCTB IMPUMEHIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha w3yuenune kypca «BepoSTHOCTP W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnul u auarpamm. CpenHee
apupMeTHIecCKoe, MeIuaHa, HauOoJblllee M HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAaH/IapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHSI. DIIEMEHTApHBIC
coObITHsl (MCX0/bI). BeposaTHoCTh ciydaifHOTO COOBITHS. biu3ocTh 4acToThl H
BEpOSATHOCTU  cOObITHI.  CiydailHble  ONBITBI € PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00beIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHasg BEPOSITHOCTb. Y MHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiydamHOro
sKcriepuMenTa. @opMyia MoTHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomMOunaropnoe npasuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucno
couetanuii. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

bunapHbIii ciiy4aiiHbIil ONBIT (MCIIBITAHKE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCNBITAHWM 10 TniepBoro ycmexa. Cepus
HE3aBHCUMBIX UCTIBITAHUN bepHyium.



CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacrpeneneHuii, B TOM YHUCIE, T€OMETPUUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucioBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIWYMH: MAaT€MaTHYECKOE
OKMJaHWE, IUCIEPCUsl W CTaHAAPTHOE OTKJIOHEHMe. lIpumepsl npuMeHeHHs
MAaTeMaTUYECKOTO0 OXWJAHUs, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Matematnyeckoe OxugaHue OMHAPHOW Cly4yallHOUN BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTU4ecKoe OXUIAHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIIBHOTO PACTIPEETICHUM.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Bb160pouHbIil METOT MCCIEAOBaHUIA.

IIpuMepbl HENpepbIBHBIX Cily4aWHbIX BenuuuH. [loHATHME O IUIOTHOCTH
pacnpenesieHus. 3a1a4un, IpUBOIAIIME K HOPMAIBHOMY pacupeneneHuto. [lonstue
O HOPMAJIBHOM PaCIpEEICHUN.

IHIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yNbTaThl OCBOEHHS IMPOTPaMMbI  Y4COHOTO TIpeameTa
«MareMaTuKa» XapakTepU3yroTC:

I'paknanckoe BoclMTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKONU MO3UIIUKA O0YYaIOIIEeTrocsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WiI€HAa POCCHUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aUMOJICCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, YBAXKEHUS K
MPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHMIO ATUX JOCTH)KEHUH B JIPYrHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAaHHEM JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JATHUYECKOTO TOBEJCHUS,
CBSA3aHHOI'O C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Dusuyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0poBoro u 06e3onacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/10pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NeSATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOHUS; HHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUM BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTHYECKON HAITPaBICHHOCTH.

JIKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTUYECKHX MpoOJieM;
OpHeHTallMell Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWM Ui pelieHus 3aaad B
00JacCTH  OKpY)KAIOMICH Ccpebl, ITUTAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX MTOCJICICTBHH JJISI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, MOHUMaHUEM
MaTEeMaTUYeCKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTarloB €€
pPa3BUTUS U 3HAYUMOCTH JUIS Pa3BUTHS I[MBUJIM3ALMU; OBIAJCHUEM SI3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKOW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCIEIOBATEIBCKYIO JESITEIBHOCTh
WHUBUyaJIbHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCEUIMU.

1)  VYuueepcanrvnvie  noznasamenvuvie  Oeiicmeus, — obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memoo08  NO3HAHUS — OKpYJycalowe2o  mMupa,  NpuMeHeHue  102U4eCcKUX,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Bba3oBble Jioruyeckue JaeiicTBUS:

* BBISIBJISITh U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
OTpEeleNICHUs] TOHATUW; YCTaHABIMBATh CYIICCTBEHHBIH  MPHU3HAK
KJ1accu(PUKaluy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

e BOCIIPUHMMATh,  (HOpMynIHpoBaTh U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
yTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

*BBISBIISAT ~ MaTEeMaTHMYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
OpOTUBOpEUMsl B (paKTax, [aHHBIX, HAOJIOJEHUSX U YTBEPKACHUSIX;
npeniaraTb  KpUTEpUU A BBISIBICHHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e ICTIATh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJIHO JI0Ka3aTeJIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUM (MIpsIMbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
IPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh crnoco0 pelieHus y4yeOHOW 3anayu (CpaBHUBATH HECKOJBKO
BapMAaHTOB peElIeHMs, BbBIOMpaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBLIe uccieaoBareabCKHe AeiicTBUA:

¢ ICTIOJIB30BAaTh BOMPOCH KAaK HCCIIEIOBATENIbCKU WHCTPYMEHT ITO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (UKCUPYIOLIUE NPOTUBOpPEUHE, MpodIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IPOBOAUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
MO0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHMS,



IpOLECCa, BBIIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
POIIECCaMH;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI 10 pe3yjbTaTam
POBEIEHHOTO HAOIONCHHUS, UCCIICOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

* IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TaKKE BBIIBUTAThH
MPE/INOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

¢ BBISIBIIATH JCPUITUTHI WH(GOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA
BOIPOC U JUIsl pElIeHUs 3a/1a4H;

¢ BEIOMpATh WHHOPMAIIUIO U3 HCTOYHUKOB PA3TUYHBIX TUIIOB, AHAJTU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH HWHGOPMAIIUIO Pa3IHMUHBIX
BUJIOB U (DOPM TPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABISATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

e OIICHUBATh HaIEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENTEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

choOpMUPOBAHHOCIMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0uenue:

 BOCIIPHHUMATH U (YOPMYJIMPOBATH CYXKJIEHUSI B COOTBETCTBUH C YCIOBUSIMU
U 1easMU OOUIeHMS; SCHO, TOYHO, IPAMOTHO BBbIpaXkaTh CBOIO TOUKY
3peHHs B YCTHBIX W MHCHbMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO XOIy
perieHus 3a1a4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3yIbTaT;

*B X0/I¢ 0OCYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIlCIEHHBIC HA MIOMCK
peIlIeHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaora, OOHapy»XUBaTh pa3inyue W CXOJICTBO TMO3WIIUN; B
KOppEKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

o IPE/ICTABIISATH PE3YNILTATHI PEUICHUS 3a/1a4uH, SKCTIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa; CaMOCTOSITENILHO BHIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM
3a]1a4 Mpe3eHTaIM1 U 0OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIMBUAYATBHON
paboThl TMpW pelIeHWH YYeOHBIX 3a/Jay; MPUHUMATH IIeJIb COBMECTHOW
JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenensatb BHUIb pabOT, JOroBapUBaThCs, OOCYXAaTh MpolecC U
pe3yapTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOIEH;



* y4aCTBOBATh B IPYIIOBBIX (hopMax padoThl (0OCYKACHHs, OOMEH MHEHHIH,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacThb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMaH/IbI;
OLIEHMBATh Ka4yeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(OpMyYITMPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBHU.

3) Yuusepcanvhoie pezynamusHole oeticmaus, obecnequsaom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABBIKOB TUYHOCTIU.
Camoopranusanus:

COCTaBJIATh IIJIaH, ITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELICHUs C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHU IIO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJE€Th CIOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTpOJII IIpouecca H
pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1auu;

e IPEJIBUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPU PELICHUU 33Ja4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBHUE pe3yibTaTa LEJIU W YCIOBUAM, OOBICHATH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

Yurath U CTPOUTH TAOJHUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpeaHee  apudMeTHUYEeCKoe,  MeAMaHa,
HauOoJbllIee, HAUMEHbLIee 3HaUeHNE, pa3MaX MacCHBa YMCIOBBIX JaHHbBIX.

OnepupoBarh MOHATUSMU: CIy4YalHBIM SKCHEPUMEHT (OMBIT) U CiIy4dallHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOKHBIMH CITy4alHBIMH COOBITHUSIMU,
HaxXOAWTb W CpaBHUBATh BEPOSTHOCTH COOBITMH B H3YYEHHBIX CIy4YalHbIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh CcOOBITHS: IepeceueHne U OOBbeAMHEHUE
JaHHBIX  COOBITHI, COOBITHME, NPOTUBONOJOXKHOE JaHHOMY  COOBITHIO;
M0JIb30BaThCS AuarpaMMamMu Jitepa u GpopMysoN CIIOKEHUS BEPOSTHOCTEH MpHU
peneHny 3aaad.



OnepupoBaTh MOHSATHUSMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJWUTh BEPOSITHOCTA C MOMOIIBIO MPABUJIA YMHOXKEHHS, C NMOMOLIBIO JIEpeBa
CJIy4allHOTO OIbITA.

[TpumeHsTh KOMOMHATOPHOE PABWIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMH: HCHBITAHUE, HE3ABHCUMBIC HCIBITAHUS, CEPHUS
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOATHOCTH COOBITHMA B CEpUH
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOr0 yCIIeXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CEepUM UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4YaliHass  BEJIMYMHA,  PaCIpEICIICHUE
BEPOSITHOCTEN, IMarpaMMa pacupeaeacHusl.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacCIpeneIeHUIO WA ¢ IIOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPUMEHSETCS MaTEMAaTUYECKOE OKHUAAHUE CIIYYaWHOW BEJIWYMHBI HAXOJUTh
MAaTeMaTHYECKOE 0KUIAAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTp npencraBiieHue 0 HOPMaIIbHOM PacCIIpeIeIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Be KoHnTpobH
ero | ble padoThl

IMpakTnyeck
ue padboThbl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

[IpencraBnenue
JaHHBIX U
oIHcaTeIbHas
CTaTUCTHKA

https://resh.edu.ru/

CityyaliHble ONIBITHI U
Cily4JaiiHble COOBITHUS,
OTIBITHI C
PaBHOBO3MOKHBIMHU
3J€MEHTapHBIMU
UCXoJaMu

https://resh.edu.ru/

Omneparuu Haf
COOBITHSIMU,
CJIO)KEHUE
BEPOATHOCTEM

https://resh.edu.ru/

YcnoBnas
BEPOSITHOCTB, JIEPEBO
CIIy4aifHOTO ONbITA,
(dbopMyIa moaHOM
BEPOATHOCTH U
HE3aBHCHUMOCTh
COOBITHIA

https://resh.edu.ru/

OneMeHThI
KOMOHWHATOPUKH

https://resh.edu.ru/

Cepun
OCJIEIOBAaTEIbHBIX
HUCIIBITAaHUN

https://resh.edu.ru/

Crny4aiinbie
BEJTUYHHBI U
pacnpeseneHus

https://resh.edu.ru/

O0600mIeHne 1
CHUCTEMAaTH3aIUs
3HAHUH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
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I[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchl

MaremaTudeckoe
OXKHJIaHUE
CIIy4aitHOM
BCJIINYUHBI

https://resh.edu.ru/

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4aitHON
BEJIMYUHBI

https://resh.edu.ru/

3aK0H OOJIBIINX
qucen

https://resh.edu.ru/

HenpepriBHbie
CIIy4YaiiHble
BEJINYUHBI
(pacripenenenus)

https://resh.edu.ru/

Hopwmainsnoe
pacrpeneneHus

https://resh.edu.ru/

[ToBTOpEHME,
00001IeHHE 1
CHCTeMaTH3aIus
3HAHUH

19

https://resh.edu.ru/

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34
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