Ilpunoscenue k ®OIl COO

MyHnununansHoe Or0/KeTHOe 00111e00pa3oBaTeIbHOE YUPEXKIEHUE
«JlennHckas cpenHss obieodpazoBaTesibHas NIKOJIA
HoBomenmuHckoro MyHunumnansHoro paitona Pecriyonuku Tatapctan»

I[MTPUHATO

[Tenaroruueckum coBeroM MBOYVY «Jlennnckas
cpenusisi o0rieo0pa3oBareabHas mKoiIa
HoBomenMruHCKOro MyHHUITUTIATEHOTO

pationa PeciyOnuku Tarapcran»

[Tporokon Ne 1 ot 27.08.2025 1.

VYTBEPXJEHO wu BBeaeHo B eiicTBUE
npuka3zoM gupekropa MbBOYVY «Jlennnckast
cpenHsisi o01eo0pazoBaTenbHas MKOIa
HopomemMruHCKOro MyHMIMIIaIbHOIO paiioHa
Pecriyonmuku Tartapcrany

Ne140 or 29.08.2025 r.

PABOYAA ITPOI'PAMMA

o y4eOHOMY MpeaMeTy «MaremaTrka
Ha YpOBEHB CpeHET0 001Iero o0pa3oBaHus

Cpok 0cBOGHHMSI TPOrpaMMBbl: 2 rosia

c. Jlenuno



COAEPXAHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A »

kiacc — 10

YPOBEHb — 0A3086bl1i

Yuciia ¥ BbIYMCICHUSA

Panmonanbhele uncia. OOBIKHOBEHHbBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  apodu. ApudmMernueckue  omnepaldd ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BbIpakeHui. llpumeHenne apoOeil W MPOLEHTOB ISl pPEIICHUs
MPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHON KU3HM.

JleiicTBuTenpHble uyucha. PalyoHanbHble M MppalMOHANbHBIE uucia. Apudmerndeckue
olepauyy Cc JAeUCTBUTENbHBIMU 4KciaaMu. [IpuOakéHHbIE BBIYMCIEHUS, IPaBUIa OKPYTJIEHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nensiM nokaszareneMm. CrannaptHas gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismel (opmbl 3amMcu  IEHCTBUTENBHBIX YHCEN IS  peIIeHus
MPaKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHbIX.

Apudmernuecknii KopeHb HaTypaibHOW cTeneHu. JledicTBus ¢ apudmernueckumMu
KOPHSIMH HaTypaJbHON CTETIEHHU.

CuHyC, KOCUHYC U TaHT€HC YHMCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHMCIIOBOI'O apryMeEHTa.

YpaBHeHHUS M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE TPe0Opa3oBaHUs.

[IpeoOpa3zoBaHne TPUTOHOMETPHUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIbL.

YpaBHeHuUe, KOpeHb ypaBHEHU. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTol HHTEPBAJIOB.

Pemenue nensx U ApoOHO-pAIMOHANIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemenne nppanroHanbHbIX ypaBHEHUI U HEPaBEHCTB.

PemieHne TpUroHOMETPUYECKUX YPABHEHUN.

IIpuMeHeHNEe ypaBHEHMM M HEPABEHCTB K PEIICHUI0 MATEMaTHMYECKHUX 3a7ad M 3a7ad U3
pa3NIMYHbIX 00JacTel HAYKU M peabHON JKHU3HH.

DOyHKUUM U rpaduKu

OyHkuus, cnocoos! 3aganus pynkuuu. ['paduk Gynkunu. Bzaumuo o6patHbie GyHKINN.

OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HaueHUi ¢pyHkuuu. Hymu ¢ynkuun. IIpomexyTku
3HAKOIMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKITUH.

CrenerHast QyHKIMS ¢ HaTypalbHBIM W IIENBIM Moka3ateneMm. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpad)uK KOpHsI N-0i CTETICHH.

Tpuronomerpuueckass OKPYXHOCTb, OIpEICIIEHUE TPUTOHOMETPUYECKUX  (DYHKIUI
YHUCJIOBOI'O apryMEHTA.

Havana maTeMaTH4eCcKOro aHaJIu3a

[locnenoBarenbHOCTH,  cHOCOOBI  3aJaHusl  MoOcjenoBaTelnbHOCTEH.  MOHOTOHHBIE
IOCJIETI0BATEIbHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMma OECKOHEUHO YOBbIBaroOIIed reoMEeTpUYECKON MPOrpecCHH.
@opMyita CIOKHBIX MPOLEHTOB. VCIONb30BaHHE NMPOrPECCHH I PELICHUs pealbHBIX 3a7ad
IIPUKJIAIHOTO XapaKkTepa.

MHoskecTBa M JTIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBamu. /luarpammsl Jiinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmapara Julsl ONMCAHMs PEaJbHBIX IPOLECCOB W SBJICHUM, IIpU
pelLIeHNnH 3a7a4 U3 IPYTUX Y4eOHbIX IPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.
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Yucsa ¥ BBIYUCICHUSA

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3aTeseM. CBONCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTuuHble U HaTypaJbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPaBEeHCTBA

[IpeoOpa3zoBaHue BEIpAXKEHUH, COJIEPIKAIIUX JTIOTapUPMBI.

[IpeoOpa3oBanue BoIpaXKEHUH, COACPKAIINX CTENICHU C PAllMOHATILHBIM I10Ka3aTeNIEeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTesnbHBIE YPABHEHMSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl JNMHEMHBIX YpaBHEHMH. PelieHue NpUKIaAHBIX 3a/ad C MOMOIIBI0 CUCTEMBI
JIMHEWHBIX YpaBHEHUH.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3ahad U
3a]1a4 U3 pa3IMyHbIX o0nacTel HayKH U peasibHOM JKHU3HH.

DyHKUUH U rpaduku

Oynkius.  [lepuommueckne  QyHkiuu. [IpomMeXyTkm  MOHOTOHHOCTH — (DYHKIHMH.
Makcumymbl 1 MUHUMYMbI GyHKIUU. HaunOonbliee u HavMeHbllee 3HaueHUE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue pyHKIUHU, UX CBOMCTBA U rPpaUKH.

[TokazarenbHast u gorapupmuyeckas QyHKIUU, UX CBOWCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIUI U1 pelieHns ypaBHEHUH 1 JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUI A7 MCCIeIOBaHMUS IPOLECCOB U 3aBHCUMOCTEH,
KOTOpBIE€ BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 IPYrUX YU4e€OHBIX MPEAMETOB U pealbHOM KU3HHU.

Hayana maTeMaTH4eCcKOro aHaJIu3a

HenpepoiBHble QyHKIIMH. METOA MHTEPBAJIOB JUI PEIIEHUS HEPABEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerpruyeckuii 1 GU3NYECKHIl CMbICI IPOU3BOTHOM.

[IpousBoaHbIe dMeMeHTApHBIX (PyHKIUH. DOpMYIIBI HAXOXKICHUS TPOU3BOIHON CYMMBI,
MIPOM3BEACHUS M YACTHOTO (DYHKITHIA.

[IpumeneHre MPON3BOAHOM K UCCIETOBAaHUIO (PYHKIIUKH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HauOombIIero 1 HaMEHBIIEro 3Ha4eHUs (PYHKIIUU Ha OTpE3Ke.

[IpumeHeHre NPOM3BOMHOM M HAXOXAECHUS HAWIY4IIEro peuleHHs B NPHUKIAIHBIX
3ajavyax, JJIsl ONpeAeNICHUsI CKOPOCTH MPOIIecca, 3aJaHHOTro (GopMyInoi uiu rpadukoM.

[TepBooOpa3znas. Tabiuira mepBooOpa3HBIX.

Wuterpan, ero reomerpudyeckuid M (uU3MUECKuil cMbIci. Bblumcienue uHTErpana Imo
¢dopmyne Hetorona—JleitbHuma.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«AJTEBPA "W HAYAJA MATEMATUYECKOI'O AHAJIM3A» (BA3OBBII
YPOBEHb) HA YPOBHE CPE/IHET'O OBIIIEI'O OBPA30BAHUSA
OcBoenue yuyeOHOro mpeamera «MaTemaTuKa» TODKHO OOECIEYMBATH JOCTHKEHUE HA
ypOBHE cpeaHero ooOmiero o0Opa3oBaHUsS CIEAYIONIMX JHUYHOCTHBIX, METalpeIMETHBIX U
MIPEIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOR:

JIMHHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOECHMS IMpOrpaMMbl ydeOHoOro mpenmera «MaTtemaTtuka»
XapaKTepU3yIOTCSL:

I'paxxnanckoe BoCcIIUTaHUE:

c(OPMUPOBAHHOCTBIO TPaXJAaHCKOW TMO3MLKU OOydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCHUIICKOro 0oOIIecTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, MpOIenyp TIpakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMU B
COOTBETCTBUH € UX (DYHKLUSMHU U Ha3HAUEHUEM.

[TaTpuoTnueckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IPaXKAAHCKON UIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCUICKOM MAaTeMaTHKHU, HEHHOCTHBIM OTHOLIEHUEM K JIOCTHUKEHUSIM POCCHICKUX
MAaTeMaTUKOB M POCCHUICKOW MAaTEMATHYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTUKEHHU B
JPYTrUX HayKax, TEXHOJOTUsX, cepax YKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH pPOCCHHMCKOrO Haponaa; chOpPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBE/IEHUS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHHEM
JOCTH)KEHUM HAyKU U JIEATEIbHOCTHIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKIJIAJla B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIETO.

DcTeTH4ecKOoe BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JICTETUKY  MaTeMaTH4YECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pelIeHUl, pacCyXJIeHHH; BOCIPUUMUUBOCTBIO K
MaTEeMaTHUYECKUM acCIeKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA.

®uU3nYeCcKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS NPUMEHATb MaTeMaTW4YeCKUe 3HAaHUS B HHTEpecax
310pOBOro M 0Oe3omacHOro odpasa >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUEe, cOATAHCUPOBAHHBIA PEKUM 3aHATUN M OTHAbIXa, peryispHas (usmdeckas
aKTHUBHOCTb); (PU3NUYECKOTr0 COBEPILIEHCTBOBAHUS, NPHU 3aHIATUAX CHOPTUBHO-030POBUTEIBHON
JESITENIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYOy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K pPasTuYHBIM
cdepam mpodecCHOHATBLHON NEsITETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ MPUIIOKEHUIMH,
YMEHHMEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUJIaHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
caM000pa3OBaHHIO HA IPOTSHXKEHUH BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MIPaKTUYECKUX 3a7a4 MaTeMaTHUeCKOI HalpaBIeHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO 3KOJIOIMUYECKON KYJIbTYpHI, MOHMMAHHEM BIHSHUS COLHAIBHO-
SKOHOMUYECKUX IPOLECCOB HAa COCTOSHUE MPUPOAHON M COIHAIBHOM Cpeibl, OCO3HaHHEM
ro0adbHOrO  XapakTepa JKOJIOTMYECKHMX  MpoOiieM; OpHeHTaluued Ha  IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUN Ui pelIeHMs 3a/ad B O0JIACTH OKpYXKarolled cpefibl, TNIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEJICTBUI /JIs1 OKPY’KaIOILEH CpeIbl.



[TenHOCTH HAYYHOIO TO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTEeMaTUYeCKOW HayKHu Kak cQepsl
YeJI0BEUYECKON JeSITEIbHOCTH, ATAOB €€ Pa3BUTUS U 3HAYMMOCTH ISl pa3BUTHUS LUBUIM3ALUY;
OBJIAZICHUEM SI3bIKOM MAaTEMAaTUKHU U MaTEMaTUYECKOH KYJIbTYPOI KaK CPEeICTBOM ITO3HAHMS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATH IPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh NHIUBUIYAIBHO
U B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS MIPOrpaMMbl yaeOHOro mpeamera «MaremaTukay
XapaKkTEepU3yIOTCSl  OBJAJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHLIMU  OCLiCEUAMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMUY — OCliCMBUAMY, — YHUBEPCATbHLIMU — De2yAmMUSHbIMU
oelicmeusimu.

1) Vhusepcanvnvle nosnasamenvhsle oeticmeus, obecneuusarom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYecco8 obyyaowuxcsa (0c8oeHue mMemooo8 NO3HAHUS OKPYIHCAIOWe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayuet).

BbazoBble moruueckue AeWCTBUS:

® BBIBISTH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUN MEXAY MOHATUSAMHU; (OPMYIHUPOBATH OMPEACTICHUS MOHSITHI;
YCTaHABIIMBATH CYIIECTBEHHBIN MPHU3HAK KIaccU(UKAIINN, OCHOBAHUS ISl 0000IIeHUAS
U CpPaBHEHHUSI, KpUTEPUHU ITPOBOIMMOr0 aHAIN3a;

® BOCHPHUHHMMATH, ()OPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKICHHUS: YTBEPIUTEIbHBIC U
OTpHIIaTeIbHBIC, ¢IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIBIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAONIOJCHUAX W YTBEPKICHUAX; MpeiaraTh KPUTEPUU [UTSl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

e JleNaTh BBIBOJBI C MCIIONB30BAHUEM 3aKOHOB JIOTHKHU, NEAYKTUBHBIX U WUHAYKTHBHBIX
YMO3aK/IIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

® TPOBOJUTH CAMOCTOATEIHHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (TpsMble
U OT TMPOTUBHOTO), BBICTPAUBATH AaAPT'YMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaATh CHOCOO pelieHuss y4eOHOW 3ajauyu (CpaBHUBATh HECKOIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanbomee MOAXOISIIUNA ¢ YYETOM CaMOCTOSTEIIBHO BBIJEICHHBIX
KpUTEPUEB).

bazoBble nccnenoBarenbckue NeHCTBUSA:

® CIONIb30BAaTh  BOMPOCHl  KaK  HCCIIENOBATCNbCKHH  MHCTPYMEHT  IMO3HAHUS;
dhopMyIHpoBaTh BOMPOCH], (UKCHPYIONINE MPOTUBOPEUNE, MPOOIEeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHPOBATH TUIIOTE3y, APTYMEHTUPOBATH CBOK IO3UIIHIO,
MHEHHUE;

® IPOBOJHUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEGHHOCTEW MaTeMaTH4YecKoro OObEKTa, SIBJICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy O0ObEKTaMH, SBIICHUSIMH, TIPOIIECCAMU;

® caMOCTOSITENbHO  (OpMYyIUpOBaTh O000OIIEHUS W  BBIBOJABI [0  pe3yibTaTaM
MPOBEEHHOTO HAONIOACHHUS, MCCIEAOBaHMUs, OIICHUBATh JOCTOBEPHOCTh MOITYYEHHBIX
pe3yIbTaTOB, BHIBOJIOB U 0000IIIEHUI;

® IIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEIMOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarnueii:



BBISIBJIATH AeUIUTH HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U
JUIS pELLIEHUs 3aJauH;

BbIOMpaTh HMHQPOpPMALMIO M3 HCTOYHUKOB pA3IWYHBIX TUIIOB, AaHAJIU3UPOBATb,
CUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB U (GHopM
IIpENICTaBIICHHUS];

CTPYKTYypUpOBaTh HH(}OpMaLKI0, TMPEeACTaBiIsATh €€ B  pa3IuyHbIX (opMax,
WJUTIOCTPUPOBATH TpaduuecKu;

OLICHUBATh HAAEKHOCTh HH(GOPMAIMHA IO CAMOCTOSTENHFHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanbhbie KOMMYHUKAmMUGHbIE Oelicmeus, 06ecneyusarom coopmuposanHocns
COYUALHBIX HABLIKOG 00YUAIOUWUXCA.
OO0enue:

BOCIIPHHUMATh U (OPMYIMPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U IIETSIMH
OOIlleHUsI; SICHO, TOYHO, T'PAaMOTHO BBbIpaXaThb CBOK TOUKY 3pEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3aJa4l, KOMMEHTUPOBATh
MIOJIYYCHHBIH pe3yibTaT;

B X0Jie 00CYX/IeHHU 33/1aBaTh BOMPOCHI MO CYHIECTBY O0CYXAaeMOIl TeMBbI, TPOOIEMBI,
pelaeMoi 3a1a4k, BBICKA3bIBaTh MJIEU, HALIEJICHHBIEC HA IIOMCK PELICHMS; COIIOCTABIIATh
CBOM CYXXJICHHS C CYXKJACHUSMH JIPYTUX YIaCTHUKOB IUaiora, 0OHapyKHUBaTh pa3iuine
U CXOJICTBO TO3MIIMN; B KOppeKTHOH (opme (opmynupoBaTh pa3zHOrjacus, CBOU
BO3PAKEHUS;

IIPEACTABIIATH PE3YJIbTAThl PELICHUs 3aa4l, dKCIIEPUMEHTA, UCCIIC0BaHUs, IPOCKTA;
CaMOCTOSATENFHO BbIOMpaTh (popMaT BBICTYIUIEHHSI € YYETOM 3a/ad MPE3CHTAluu U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaIHUYECTBO:

MOHMMATh ¥ MCII0JIb30BaTh IPEUMYIIECTBA KOMAHAHOW M MHANBUIYAILHON pabOThI IpH
peuieHuy y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOM NIESTEIbHOCTH, IJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pabOTHI, paclpenensiTs BHIbI paldoT, IOroBapuBaThCS,
00CYXIaTh MPOIIECC M Pe3yJbTaT PabOThI; 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CYkAeHUS, 0OOMEH MHEHHH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBITIOIHATH CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOU JACHCTBUS
C IPYTUMH 4ICHAMH KOMaHJbI; OIIEHUBATh KA4eCTBO CBOET'O BKJIAa B OOIIUI MPOTYKT
110 KPUTEPUSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHSL.

3) Yuueepcanvuvie pecynamuensie oelicmausi, 0becneyusarom Gopmuposanue CMoblClo8biX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBIIAITh IUIaH, aJTOPUTM pPELICHHS 3a7a4yH, BHIOMPATh CIOCOO pemIeHus ¢ y4ETom
HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHaHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTpOIIb:

BIIQJIETh HABBIKAMHU TI03HABATENbHOW pEeQUIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBU M MBICTUTENBHBIX MPOIECCOB, WX pE3yJIbTaTOB; BIAJETh CIIOCO0AMU
CaMOINPOBEPKHU, CAMOKOHTPOJS MpoIlecca W pe3yibTara peuieHus MaTeMaTHYeCKOM
3aJauu;

MPEeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTHh MPU PEIICHUU 33/1a4H, BHOCUTH
KOPPEKTHUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OLEHMBAThb COOTBETCTBUE pe3yiabTaTa LEJIW U YCIOBHUSIM, OOBSICHATH NPUUYMHBI
JTOCTIKEHHUSI MM HEIOCTH)KEHUS DPE3y/lbTaTOB JEATENbHOCTH, HAaXOAMUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDI

OcBoeHue y4eOHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOTO aHaln3a» Ha ypOBHE
cpeanero oOmiero oopa3oBaHus JOKHO 00ECIeUYUBATh JOCTHKEHHUE CIEIYIOUINX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YyIbTATOB:
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Yucja ¥ BBIYHCIEHUS

OmnepupoBarh TOHATHSIMHU: PAIOHAIGHOE M JCHCTBUTEIFHOE YHCIO, OOBIKHOBEHHAs U
JeCATUYHAs 1pO0b, MPOLIEHTHI.

BrimonssATe apudmMeTrHueckue onepannu ¢ paiMoHaIbHBIME U JCHCTBUTEILHBIMHI YHCITAMHU.

BeImMonHATE TpUOMMKEHHBIE BBIYMCICHUS, WCIIONB3YS IpaBHJIa OKPYTJICHUS, eNaTh
INPUKUIKY U OLEHKY pPe3y/bTaTa BbIYUCICHUH.

OmnepupoBarh MOHATHAMU: CTENEHb C LIEJBIM MOKa3aTeleM; CTaHaapTHas (opMma 3amucH
JEWCTBUTENFHOTO YHCIIa, KOPEHb HATYPAIbHOH CTENEHH; HMCIIOIh30BaTh MOIXOISIIYI0 (hopmy
3aIUCH ICMCTBUTENIBHBIX YUCEN JUISl PEIICHUs] TPAKTUYECKUX 3a7ay U MPEJICTaBICHUS JAHHBIX.

OnepupoBarh NOHATUSAMH: CHHYC, KOCHHYC U TAHT€HC IPOU3BOJIBHOTO YIJIa; UCIIOIb30BATh
3aITMCh MPOU3BOJIEHOTO YIJIa Yepe3 00paTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBarh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; LEJIOE, pAllMOHAIBHOE,
UppaloOHaTIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHHE;

BoemonHATe  nmpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIPAXKEHMH W pelaTh
TPUTOHOMETPUYECKUE YPAaBHEHUSI.

BrimonHsATe npeoOpa3oBaHus LENbIX, PAIMOHATBHBIX U WPPAIMOHAIBHBIX BBIPAKCHUN U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PAllMOHAIBHBIX U UPPALlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPABEHCTBA JUIS PELICHUs MaTeMaTHYeCKUX 3ajJay U 3a/ad U3
Pa3NUYHBIX 00JIACTEH HAYKU U PealIbHOM KHU3HH.

MonenupoBath peajbHBIE CHUTYaIllMM Ha SI3BIKE anreOpbl, COCTABISATH BBIPAKCHHS,
ypaBHEHHUs, HEPaBEHCTBA I10 YCIOBHMIO 3aJayd, MHCCIEAOBaTh IOCTPOEHHBIE MOJAEIH C
WCIOJIb30BaHUEM amapara ajreopsl.

DYyHKIUHN U TPaPUKH

OnepupoBarh NOHATHAMHU: (QYHKIHS, CIIOCOOBI 3a1aHus (PYHKIMH, 00JIACTh ONPEETICHUS U
MHOECTBO 3HaUCHHUH (PYHKINHU, TpaPuK QYHKIMH, B3aUMHO 00OpaTHBIE (PYHKIIUH.

OmnepupoBath MOHATHAMU: YETHOCTh U HEYETHOCTH (DYHKIMH, HYJIHU () YHKIIHH, IIPOMEKYTKH
3HAKOIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIMHA 11 pelIeHus] ypaBHEHUH.

Ctpouth U uutaTh rpaduku JUHEHHOW (YHKUMHU, KBaJIpaTUYHOW (DYHKUHU, CTENIEHHOU
(GYHKLUU C LEeNbIM [TOKa3aTeIeM.

Hcnonb3oBath rpaduku GyHKUMN I UCCIENOBAHMS MPOLECCOB M 3aBUCHUMOCTEH IMpH
peleHnn 3a1ad U3 APYruX y4eOHBIX NMPEAMETOB M PEalbHOH JKM3HU; BBIpAXKaTh (GopMyliaMu
3aBHCUMOCTH MEX]ly BEIMUUHAMHU.

Hayana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBarh TOHSATHAMH: IOCIEIOBATEIBHOCTh, apU(PMETHYECKass U TeOMETpUYecKas
IIPOTrPECCUHU.



OrniepupoBaTh MOHATUAMHU: OECKOHEUHO yOBIBAIOIIAs TCOMETPHYECKAs MPOTPECCHsI, CyMMa
0ECKOHEYHO yOBIBAIOIICH T€OMETPHUCCKOM MPOrPECCHH.

3aaBaTh MOCIEAOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOKMCTBA TOCIEIOBATSIIBHOCTEH M TIPOTPECCHHA IS PEUICHUS PeaTbHBIX
3a]a4 MPUKIATHOTO XapaKTepa.

MHuo:kecTBa M JIOTHMKA

OniepupoBaTh MOHATHIME: MHOXKECTBO, OIIEPAIH HaJ] MHO)KCCTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOMKECTBECHHBIN aImapaT JUIsl OMMCAHUS PeabHBIX MPOIECCOB
Y SIBTICHUH, IPY PEIICHUH 3329 U3 JPYTUX YIeOHBIX MPEIMETOB.

OrnepupoBaTh MOHITHIIMHE: ONIPEICIICHUE, TEOPEMa, CICICTBUE, I0KA3aTeIbCTBO.
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Yuciia 1 BbIYMCICHHSA

OnepupoBarh NOHATHUSAMHU: HATYPAIBHOE, ILEJIOE YHUCIO; HCIOJIb30BAaTh IPU3HAKU
JEIMMOCTH LENBIX YUCEl, PA3JIOKEHNUE YHCIIa HA ITPOCThIE MHOXKUTENM JUIsl PELICHMS 3a/1a4.

OnepupoBatrh MOHIATHEM: CTENIEHD C PAI[MOHATIBHBIM [TOKa3aTENIEM.

OnepupoBath MOHATHIMU: JTOTapU(PM YUCIIa, AECATUYHBIE U HATYpaJbHbIE JOrapu(Msbl.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHsTH CBOMCTBa CTENMEHWM M TNPeoOpa3OBaHMsI BBIPAKEHUN; ONEPUPOBATH
MOHSTUSIMU: TOKA3aTEJIbHOE YPABHEHHE U HEPABEHCTBO; PEIllaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

BrimonHATe npeoOpa3oBaHMs BBIPAKCHHM, COJAEpXKALIUX JOrapudmbl; onepupoBaTh
MOHATUSIMU: Jorapu(MHUUEcKoe ypaBHEHHE U HEpPaBEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMUUYECKHX YpaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenns npocTeimnx TpUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHAMH: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pelleHue; UCIOoIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH I PEIIEHUS MPAKTUYECKUX 3a1a4.

Haxoguts pemeHust npocTelnX CUCTEM M COBOKYITHOCTEW PallMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB.

MogenupoBaTrh peajbHbIE CUTYallMM Ha sI3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEN0BAaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapara aareopsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATHAMU: TepUogHuecKas (QYHKIUSA, MNPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HAUOOJbIIee W HAMMEHbIIEe 3HAYeHUs (YHKIHUU Ha
IIPOMEKYTKE; UCIIONB30BaTh UX JUIsl UCCIIEI0BAHUS (YHKIMH, 3aJaHHON rpaduKoMm.

OnepupoBaTb  MOHATUSAMHU:  TpadUKH  IOKa3aTelIbHOM,  JorapupMHuUecKod U
TPUTOHOMETPUYECKUX (DYHKIMIA; N300pakaTh UX Ha KOOPJMHATHOW IJIOCKOCTH M MCIOJIb30BaTh
JUIS pellieHus] ypaBHEHUN 1 HEPaBEHCTB.

N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTHM TIpaUKH JUHEWHBIX YpaBHEHUH H
HCIIOJIb30BAaTh UX JJISl PEILIEHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.

Ucnonp3oBath rpaduku (QyHKUMH A7 UCCIIEOBaHUS IPOLECCOB U 3aBUCHUMOCTEH M3
JPYruX y4eOHBIX TUCIMILINH.

Havana maTteMaTH4eCKOro aHaJIM3a

OnepupoBath NOHATUAMU: HENPEPBIBHAS (DYHKLKS; TPOU3BOAHAS (PYHKIIMU; UCTIOIb30BATh
TeOMETPUUECKUI U (PU3NYECKUI CMBICI IPOU3BOJHON AJIS peIlIeHHs 3a/1au.

HaxonuTh mpou3BOIHBIC 3JIEMEHTApHBIX (YHKIMH, BBIYUCIATH NPOU3BOJIHBIE CYMMBI,
MIPOU3BEIEHUS, YACTHOTO (PYHKIIMH.



Hcnonb30BaTh  MPOU3BOIHYIO JIISL  HMCCIICOBAaHHS (PYHKIIMM Ha MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTAThI UCCIICIOBAHHS K TOCTPOCHHIO IPauKOB.

Hcnonk30BaTh MPOU3BOMHYIO UII HAXOXKJICHHS HAWIYYIIETO PEIICHUS B MPHUKIATHBIX, B
TOM YHCJIE COLMAIbHO-D)KOHOMUYCCKUX, 3aadax.

OmnepupoBarh MOHATHSAMH: TEepBOOOpa3Has M HHTETpall; MOHUMATh T'€OMETPUYECKUU U
(bu3nYecKuii CMBICT MHTETpaa.

Haxoaute mepBooOpa3HbIe 3JIEMEHTapHBIX (YHKIUH; BBIYHCIATH HHTETPAT Mo (opMmylie
Herorona—JleliOuuma.

Pemarp npukiagHble 3a/1a4d, B TOM YKCJIE COLUATBLHO-YKOHOMHYECKOTO U (pU3M4ecKoro
Xapakrepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHATN3A.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA

MATEMATHYECKOI'O AHAJIU3A»
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e KoJunvecTBo 4acoB DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3jieioB u (undposbie)
I TeM MPOrpaMMbl Becero | KP | IIP o0pa3oBaTesibHbIE
pecypcsl
MI;IO)KGCTBa palMOHAIBHBIX U BuGmmorexa LIOK
1 ACHCTBHTCIIBHBIX AHCCT. 14 2 https://m.edso0.ru/1568ab
PauvonansHble ypaBHEHUS U 23
HCPABCHCTBA -
Bbub6nunoreka [JOK
2 Oysxium u rpaduxn. Crenens ¢ 6 https://m.edsoo.ru/1568ab
L[eJIbIM TOKa3aTeseM 23
Apudmernyeckuil KOpeHb N—0i bubnmnoreka LHIOK
3 crenenu. MppamuoHaabHbie 18 1 https://m.edsoo.ru/1568ab
ypaBHEHUs U HEPABEHCTBA a3
®opMyiibl bubnuoreka [IOK
4 TpUuroHoMeTpun. TpuroHomMeTpuy 22 https://m.edso0.ru/1568ab
€CKUE YpaBHEHHUsI a3
[TocnenoBarenbHOCTH U bubmorexa [OK
5 5 2 https://m.edsoo.ru/1568ab
MIPOrpeccuu 23
bu6mmoreka [JOK
6 Hosropenie, O6O6meHPfe’ 3 https://m.edsoo.ru/1568ab
CUCTEMaTHU3alIMs 3HAHUU a3
OBUIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOI'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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KoJsnuecTBO 4acoB JIeKTPOHHBbIE
Ne HaunmenoBanue pasienoB u (uugposbIe)
n/n TEM NPOrpaMmMbl Bcero KP 1P o0pa3oBaTtejibHbIE
pecypchbl
CreneHb ¢ paMOHAIBHBIM
HOKA3ATCIIEM. bubnuoreka [JOK
. MoxasatebHas Gyniums. 12 ! https://m.edsg).ru/fllc4afd
[loka3zaTenbHble ypaBHEHUS U
HEpaBEHCTBA
Jlorapudmuueckas GyHKIuUS.
2 Jlorapudmuueckue 12 1 bubnnorexa IIOK
https://m.edsoo.ru/f11c4afd
yYpaBHEHUS U HEPABEHCTBA
Tpuronomerpruyeckue
3 (GYHKIMY U UX TpapuKy. 9 bubmuorexa [{OK
TpUroHOMETPHUYECKHE https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
4 [IponsBonnas. IIpumenenue 24 1 bubnuoreka LIOK
IPOM3BOTHOM https://m.edsoo.ru/fl11c4afd
5) WHTerpan u ero npuMeHeHus 9 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
. bub6mmnoreka [JOK
6 CHCTeMEI ypaBHeHHH 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHble U 11esnblie yncia 6 bubmorexa TOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpenwue, 06001IIEeHNE, 18 5 bub6nunorexa [JOK
CHCTEMATH3allNs 3HAHHH https://m.edsoo.ru/fl11c4afd
OBHIEE KOJIMYECTBO YACOB 102 6 0
I1O TTPOI'PAMME
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

COILEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
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IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHUS cTepeoMeTpUr. Touka, npsmasi, IIOCKOCTh, NPOCTpaHCTBO. [1oHsATHE
00 aKCMOMATUYECKOM MMOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

BzanmHoe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJIEIbHbIE U
cKpemBaromuecs mnpsMbele. [lapamienbHOCTh NPsSMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE:
napajieJbHble TpsIMble B MPOCTPAHCTBE; MAPAUIENBHOCTh TPEX NPSIMBIX; MAPALIEIbHOCTh
NPSIMOM M TIJIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH; YrOJI MEXKIYy HPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTP  MIIOCKOCTEH:  MapajuieNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNIbHBIX MI0cKocTel. [IpocTeiiue npoctpancTBEHHbBIE (PUTYPBI HA TUIOCKOCTHU: TETPAdIP,
Ky0, mapasuiesienurne; MoCTPOSHUE CEUEHUH.

[lepneHAMKYISpHOCTE TOPSIMOM M IJIOCKOCTH:  MEPHEHIUKYISPHBIE NPsIMbIE B
MPOCTPAHCTBE, MpsMbIE MapajieIbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK
NEPIEHUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOpPEMA O MIPSAMOM NEPIIEHAUKYIIIPHON INIOCKOCTH.
VYrael B IpOCTPAHCTBE: YIoJl MEXY MPSMON U TIIIOCKOCTBIO; ABYTPAHHBIN YTOJI, TUHEUHBIN yromn
JBYrpaHHOro yria. [lepneHauKynsip ¥ HaAKJIOHHBIC: PACCTOSHUE OT TOUYKH O IUIOCKOCTH,
paccTosHuE OT MPSMOU IO TUIOCKOCTH, MPOCKITUS (PUTYPBI HA TIOCKOCTh. [lepneHuKyIIpHOCTh
IUIOCKOCTEW: TPU3HAK MEePNeHAUKYIIPHOCTH JBYX IUIOCKOocTeH. Teopema o0  Tpéx
NepHeHIUKYIIIpax.

MHororpaHHuKH

[lonsiTie MHOTOrpaHHWKA, OCHOBHBIC DJIEMEHTHl MHOTOIPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOI'PAHHUKHU; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yronpHas npusma; rpaHu
Y OCHOBAHHUS TMPU3MBI; MPsiMasi U HAKJIOHHASI IPU3MBL; OOKOBAs U MOJTHASI TTIOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpsAMOYTroJIbHBIN NapajuieNienunes U ero cBorcra. [lupamuma: N-yronapHas
NnMpaMua, TPaHU W OCHOBaHUE NUPAMUJIbL; OOKOBas W IMOJHAS MMOBEPXHOCTh MHPAMUJBI;
NMpaBWJIbHAsE W YyCEeU€HHas NupamMuga. OJIEMEHThl Mpu3Mbl M nupamuiabl. [IpaBuiabHbBIE
MHOTOTPAaHHUKHU: TOHATHE MPABUILHOTO MHOTOIPAaHHHWKA; MPaBWJIbHAS MPU3Ma M IMpaBUIIbHAS
MMpaMK/ia; IpaBUiIbHAS TPEYroibHasi MUpaMKIa U TPaBIIIbHEIN TeTpasap; KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOIPAHHHUKAX: OKTA3JIP, 10AEKayAp U uKocadip. CeueHus pu3Mbl U TUPaMUIbI.

CummeTpusi B TIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOUYKH, MPSMOHM, IJIOCKOCTH.
DJIEMEHTBhI CUMMETPHUH B IUpaMuax, Napajielenuneaax, IpaBuibHbIX MHOTOIPAHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans GokoBoi
MOBEPXHOCTH M TTOJIHOM MOBEPXHOCTH MPSIMON TTPU3MBI, TIJIOIAb OCHOBAaHUHM, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTU TpsiMOr Tipu3Mbl. [1momans 60KOBOW MOBEPXHOCTH U MOBEPXHOCTH MPABHIIBHON
MMpaMHJIbI, TeOpeMa O TUIoIaau yced€HHou nupamuabl. [lorstre 06 06péme. OOBEM mupamMuibl,
MIPU3MBL.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIMICHHUS MEXIY IUIOMIAASIMU TTOBEPXHOCTEH,
00BEMaMU 1TOI00HBIX TEJI.
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Tena Bpamenust

Hunuaapudeckass MOBEPXHOCTh, OOpa3yrolive IUIMHAPUYECKON IMOBEPXHOCTH, OCh
IUJIWHIPUYECKONU OBEpXHOCTH. [{umuHap: ocHOBaHUST 1 OOKOBasi MOBEPXHOCTh, 0Opa3yromias u
0Ch; TUTOIIA b OOKOBOH M TIOJTHOM TTOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3ylolye KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIHHA
KOHWYECKOW TMoBepXxHOCTH. KOHyC: OCHOBaHHWE W BEpIIMHA, OOpasyromas W OCh; IUIOHIAIb
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OOKOBOW M TIOJHOM IMOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yrolue W BBICOTA; OCHOBAHHS WU
O0KOBast MOBEPXHOCTb.

Cdepa m map: ueHTtp, pamuyc, IUaMmeTp; IUIOMAJb MOBEpXHOCTH cdepsl. B3ammuoe
pacnonoxeHue cepsl U INIOCKOCTH; KacaTeabHas IIIOCKOCTh K cepe; miomab chepol.

N300pakeHue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka HuIMHIpa U KOHYca.

KomOuHnanuu Tten BpalieHHs U MHOTOTPaHHUKOB. MHOTOIpaHHHK, OINMCAHHBIM OKOJIO
cdepsl; cepa, BIUCaHHasi B MHOTOI'PaHHUK, WIH TEJIO BPALCHUS.

[Tonsitue o0 o0bEme. OcHOBHBIC CBOiicTBAa 00BEMOB Tein. Teopema 00 oOBEME
MPSIMOYTOJIBHOT' 0 TapaljieNienunena u cieacTeus u3 Heé. O0bEM nuanHIpa, KoHyca. O0BEM 1mapa
Y TI0MIAEL ChEpPHI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIASIMH IOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TEN.

Ceuenust umnuHApa (MapajUyieIbHO W NEPIEHIUKYISAPHO OCH), CEUEHUs KOHYca
(mapasuienbHOE OCHOBAHMIO U MTPOXOJsIIee Yepe3 BEPIINHY), CEUCHUS LIapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu U B npocTpancTBe. Cl10K€HNE U BBIUMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIAHapHBIM BekTopaMm. llpaBuio
napajuienenunena. Penienue 3anay, CBI3aHHbBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPaMHU.
IIpssmoyronbHas cucrema KoopauHar B IpocTtpaHcTBe. Koopaumuartel Bekropa. IIpocreiimmue
3aJjayd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIME M IUIOCKOCTSAMH. KoopanHaTHO-BEKTOPHBIN METOA IMpH
pELIeHNN T€OMETPUYECKUX 3a/1ad.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEGBHOI'O KYPCA
. «TEOMETPUS»
(BA3OBbIA YPOBEHb) HA YPOBHE CPEJHET'O OBIIIET'O OBPA3SOBAHUA

JINYHOCTHBIE PE3yNbTaThl OCBOCHMSI MPOTPaMMbI y4eOHOro mpeamera «MaTeMaTHKa»
XapaKkTepU3yoTCs:

I'paxxnanckoe BocnuTaHue:

chOPMUPOBAHHOCTBIO TPaXAAHCKOW TMO3UIUU OOydYaloIIerocs Kak akTUBHOTO U
OTBETCTBEHHOI0 WIEHA POCCUUCKOrO OOIIECTBA, MPEICTABICHUEM O MAaTeMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYpP, SBICHHUM, TPOIEAYP TPaXTAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M TIp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIHMSIMHA U Ha3HAYCHUEM.

IMaTpuoTHYecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IPaKIaHCKON MACHTUYHOCTH, YBKEHHUS K IPOILIOMY U
HaCTOSIIIIEMY POCCUMCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTUXKEHUSIM POCCUNCKUX
MaTEMaTHKOB U POCCUHCKON MaTeMaTHUYECKOM IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHIKCHUM B
JIPYrUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapoaa; CcPOPpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOr0 MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHMKEHUM HAYKH U JIEATEIIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIAJA B IOCTPOEHHUE
YCTOMYHUBOTO OYTyIIETO.

JcTeTHYECKOE BOCIUTAHHE:

JCTETUYECKMM  OTHOUIEHHMEM K  MHpPY, BKJIIOUYasg OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyXJCHUN; BOCHPHUMYHUBOCTBIO K
MAaTeMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusznuyeckoe BOCNIUTAHHUE:

chOPMUPOBAHHOCTHIO YMEHHSI TIPUMEHSATh MaTEeMaTHYEeCKHe 3HAaHUS B HHTEpecax
310pOBOr0 U 0Oe30MmacHoro obpasa KW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHME, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryispHas Quandeckas
AKTUBHOCTD); (DM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHSATUSAX CIIOPTUBHO-030POBHTEIHHON
eI TEIIHHOCTRIO.

TpynoBoe BocnuTaAHUE:

TOTOBHOCTBIO K TPYHy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3TUIHBIM
chepam mpodeccuoHaATBHON NeATEILHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MPUIIOKCHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIA BBIOOP OyayIieH mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO HA TIPOTSIKEHUHU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIPABICHHOCTH.

IK0J0rHYecKoe BOCINTAHUE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTMYECKOW KYJIbTYphl, MOHMMAHUEM BIUSHUS COIUATBHO-
SKOHOMMYECKHUX IMPOIECCOB HA COCTOSHUE MPUPOJHONM W COIHMAIBHOW CpElibl, OCO3HAHUEM
r00adbHOrO  XapakTepa JKOIOTMYECKHUX  TpoOiieM; OpHEeHTaluueld Ha  IpUMEHEHUe
MaTeMAaTHYECKUX 3HAHWHU YIS PEIICHHS 3a7a4d B O0JIACTH OKPY)KAIOIICH Cpeibl, TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUM I OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

cOPMUPOBAHHOCTEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTUKH, TOHUMAaHUEM MaTEMaTHYECKOW HAYKH Kak cqepbl
YEJIOBEYECKOU JESATEIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS PAa3BUTHUS LUBUIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaTEMATUKHA U MATEMAaTUYECKOM KYJIBTYPOM KaK CPEACTBOM MTO3HAHUS MUPA;
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TOTOBHOCTBIO OCYILIECTBIISATh IPOEKTHYIO U MCCIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUYAIbHO
U B TpYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBbl Y4eOHOTO IpenMeTa «MaremMaTukay
XapaKTePU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMETbHbIMU  OCliCMBUIMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OEUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OeticmeusMu.

1) Vhusepcanvnvle nosnasamenvusle oeticmeusi, obecneuusarom Gopmuposarue 6a308bix
KOCHUMUBHLIX NPOYECCO8 00yHarowmuxcsa (0ceoeHue Memooo8 NO3HAHUSA OKPYHCaAlowe20 Mupa,
npuUMeHeHUe 102ULeCKUX, UCCIe008amenbCKUx onepayutl, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBble Jiornueckue neiicTBUA:

® BBIIBIISATh U XapaKTEPHU30BaTh CYILECTBEHHBIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MIOHSATHI, OTHOUICHUH MEXIy MOHATUSMH; (HOPMYITUPOBATH OIpPEICIICHUS] MOHATHH;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCH(DUKAINY, OCHOBAHUS TSl 0000IICHUS
Y CpaBHEHMS, KPUTEPUU IPOBOAUMOTrO aHAIIN3A;

® BOCIIPHHHMAaTh, (HOPMYJIHPOBATH U TPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIKE; YCIOBHEIC,

® BBIIBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNS B (paKTax,
JAHHBIX, HAONIONCHHUSX W YTBEPXKICHUSX; IpeIyiaraTb KPUTCPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH M MTPOTHBOPCUHIA,

® JenaTh BBIBOJBI C HMCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOATEIHHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsSMble
M OT TPOTUBHOIO), BBICTpAMBATh apTryMEHTAIMIO, IPHBOAUTH TPUMEPHI U
KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS M BBIBOJIBI;

e BBIOMpaTh CIOCOO pemieHust y4eOHOH 3amayn (CpaBHHMBATH HECKOJIBKO BapUaHTOB
peleHwsl, BEIONpaTh HanOosIee MOIXOMANIHNA ¢ YIETOM CaMOCTOSITEIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3oBble ucciieqoBarebcKkue el cCTBUA:

® UCMONB30BaTh  BOMPOCHI  KaK  HMCCJIECNOBATEIbCKHA  WHCTPYMEHT  TIO3HAHWS,
(dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE MPOTHBOpEUne, MpodiieMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IIO3UIIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, HCCIEAOBaHHE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, SBIEHHS, Ipolecca,
BBISIBJIICHUIO 3aBUCHMOCTEH MEXIy OObEKTaMH, SIBJICHHUSIMHU, TIPOLIECCAMHU;

® CaMOCTOSTENbHO (OPMYIMPOBATH OOOOMIEHHS M  BBIBOABI IO  pe3yjbTaTaM
MPOBENEHHOTO HAOIIOJCHNUS, UCCIICIOBAHMS, OIICHUBATH TOCTOBEPHOCTH TOYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U O0OOIICHHIA;

® TIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATD MPEITOI0KEHUS
0 €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Padora ¢ nnpopmanmeii:

® BBIIBILTH JAeOUIUTH HHPOPMAINK, JTAaHHBIX, HEOOXOIUMBIX JUIS OTBETAa HAa BOIPOC H
IUTsl pEIICHUS 3a/1a9H;

e BpIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAITU3UPOBATh,
CHCTEMAaTHU3UPOBATh U MHTEPIPETHPOBATH WHPOPMAIMIO PA3TMYHBIX BHIOB M (QOpM
MPEICTABIICHUS;
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2)

CTPYKTYypUpOBaTh HH(}OpMalMIO0, TMPEACTaBIATh €€ B  pa3nUyHBIX (opMax,
WUTIOCTPUPOBATh I'padUuecKy;

OLIEHUBATh HAJEKHOCTh MHQPOPMAIMM IO CaMOCTOSITENIBHO CQOPMYIHUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvnuvie Kommynuxamuensie oelicmeus, obecneuusarom cQopmMupo8aHHoOCmb

COYUATILHBIX HABLIKOB 00YUAIOUIUXCSL.
OO0menne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U IETSIMH
o0IIeHus; SICHO, TOYHO, TPAaMOTHO BBIPOKATh CBOIO TOUYKY 3pPEHHS B YCTHBIX U
MMChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PElIeHUs 3a7a4i, KOMMEHTHPOBATh
IIOJIYYCHHBIA pe3yibTaT;

B X0z 00CYXJCHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI, TTPOOIEMBI,
pelaeMoii 3a/1aun, BbICKA3bIBaTh U, HAllEIEHHbIC HA IOUCK PEIICHUS; COOCTABIATh
CBOM CY)XJICHHS C CYXJICHUSMH JIPYTUX YUaCTHUKOB JHaJora, 0OHapy>KUBATh Pa3Inyue
M CXOACTBO TO3UIMI; B KOPPEKTHOW ¢opme (OpMYyITHpPOBATH PA3HOTIACHUS, CBOH
BO3PaKEHUS;

MPEJCTABIATh PE3yIbTATHI PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEAOBAHMS, TPOCKTA;
CaMOCTOATENFHO BBIOMpaATh (opMaT BBICTYIUICHHS € Y4ETOM 3a7ad Mpe3eHTaluud M
0COOEHHOCTEN ayJUTOPUH.

CoTpyaHu4ecTBo:

MIOHUMATh 1 UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHANBUyalbHOM paboThI IpU
pereHnH y4eOHBIX 3a/1a4; IPUHUMATh eJIb COBMECTHOM JIeATENbHOCTH, JIAHUPOBATh
OpraHM3allMi0 COBMECTHOM paboThl, pacHpenensiTh BUIbl padOT, JOroBapUBaThCH,
00CyX/1aTh NPOLECC U Pe3ysIbTaT paboThl; 00001aTh MHEHHSI HECKOIbKUX JIHO/IEH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYkAeHUSI, 0OOMEH MHEHHH, «MO3TOBbIE
LITYPMbI» U UHBIE); BBIMOIHSITH CBOIO YacTh pPa0OTHI U KOOPAWHUPOBATH CBOM JIEHCTBUS
C IPYI'MMH 4WIEHaMHM KOMaH/bl; OLIEHUBATh KaUe€CTBO CBOETO BKJIaJAa B OOLIMM MPOIYKT
10 KPUTEPUSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuueepcanvuvie pecynamuensvie oeticmausi, 0becneuusarom Gopmuposanue CMolClo8bIX
YCMAaHOBOK U HCUSHEHHbIX HABLIKOB TUYHOCNIU.
Camoopranm3anus:

COCTaBJIATH IJIaH, AJITOPUTM PELLIEHUs 3aJ]auu, BEIOUpaTh CIIOCO0 perieHus ¢ y4€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATH BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMU II03HABATEIILHOW pe(pIeKCMM KaK OCO3HAHHUS COBEpIIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HX pE3yJbTaTOB; BIIAJETh CIOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTaTa pEeHIeHHs MaTeMaTH4YecKOM
3a[a4u;

MPENBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPHU PELICHUM 337a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yibTaTa LEIM U YCIOBUAM, OOBSCHATH IPUYHUHBI
JOCTHKEHHSI WJIM HEJOCTHUKEHHS DPE3yJbTaTOB JEATEeIbHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

kinacc — 10
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YPOBEHb — 0A306bl1i

OmnepupoBath MOHATUSIMH: TOYKA, IPSMast, TNIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEILICHUH T€OMETPUYECKHUX
3ajay.

OnepupoBaTh TMOHATHUSMHU: TAPAICTBHOCTE W NEPHEHAWKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacioiokKeHNe MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh TMOHATUSAMH: JABYTPAaHHBIM Yroi, TpaHW JABYIPAHHOTO yriia, pedpo
JIBYTPAaHHOTO YTJIa; TUHEHHBIA YroJl IBYTPAHHOTO YTJIa; TpayCcHasi Mepa JIBYIPaHHOTO yIiia.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIM M HEBBINYKJIBIH MHOIOIpaHHUK,
9JIEMEHTHI MHOTOI'PaHHUKA, TPABUILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMHpaMu[a; MPHU3Ma, MPSIMOYTOIbHBIN
napajuienenunesn, Kyo).

KnaccuumupoBarb MHOrOrpaHHUKH, BBIOMpass OCHOBAaHUS Uil Kiaccu(uKanuu
(BBIIYKIIBIE WM HEBBINYKJIIbIE MHOTOTPAaHHUKH; TPaBHJIbHBIE MHOTOTPAaHHUKH; TMpSIMbIE U
HaKJIOHHbIE ITPU3MBI, TapaJUIEICTIUIIEbI).

OnepupoBaTh NOHATHAMH: CEKYIIAsl MJIOCKOCTh, CEYEHHE MHOT'OTPAaHHHKOB.

OOBSCHATH MPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Ys METO/I CIIEJIOB.

Crpouth ceyeHHs MHOIOI'PaHHMKOB METOJIOM CIIEJIOB, BBIIOIHSTH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemmrate 3a1aun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO 00pa3aM HiTH ajJrOpUTMaM,
MPUMEHSS U3BECTHBIE AHATUTHUYECKHE METOJbl NMPU PEUIEHWU CTaHIApTHBIX MaTeMaTHYeCKHX
3aJjay Ha BBIUYUCIIEHUE PACCTOSHUN MEXAY JBYMs TOUYKaMH, OT TOYKHU 10 MPSMOM, OT TOYKU 10
TUTOCKOCTH, MEX]Ty CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemare 3a1aun Ha HAXOXKIE€HUE TEOMETPUUECKUX BEJIMUMH 110 00pas3laM WK alropuT™Mam,
IPUMEHSS M3BECTHBIC AHATUTHUYECKHE METOJbl NMPHU PEUICHWU CTaHJIApTHBIX MaTeMaTHYeCKHX
3aJjad Ha BBIYMCICHUE YIVIOB MEXAY CKPEUIMBAIOIIMMUCS TPSMBIMH, MEXIY MNpAMOH U
IUIOCKOCTBI0, MEXK Y IJIOCKOCTSMH, IBYTPAHHBIX YIJIOB.

Boruucnare 00bEMBI 1 TUIOIIAAN TOBEPXHOCTEH MHOIOIPAaHHHMKOB (TMpU3Ma, MUPaMUa) C
pUMEHEHHEM (POPMYJT; BBIYUCISITH COOTHOLICHHS MEKY IIIOIAIIMH ITOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMHU: CHUMMETPHUs B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUH; IIEHTP, OCh U IIIOCKOCTh CUMMETPHH (DUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUX (QUrypax, IPeJCTaBICHHYIO Ha YepTexkax U pUCYHKaX.

[IpumensTs reomerpuueckue (akTbl JUIs pPELICHUS CTEPEOMETPHUECKUX  3ajad,
MPEIONArafoIuX HECKOJIBKO IIaroB pEIIeHUs, €CITM yCIOBUS NMPHUMEHEHHs 33/JaHbl B SBHOU
dbopme.

[IpumeHsTH mpoCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUYECKUX 3a/1aY.

[IpuBoauTh mnpuUMEpbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE U IKU3HH,
pacrio3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsATh TONTYYEHHBIC 3HAHWS HA MPAKTUKE: aHAJIM3UPOBATH pEabHBbIE CUTYallud U
IPUMEHATh  M3Y4YEHHblE IOHATUA B  IIpolLecCe IOMCKAa  pEIIeHUus  MaTeMaTHYecKu
cOpMyIHpPOBaHHON MPOOJIEMbl, MOAEIMPOBATh pEAIbHbIE CUTYallMd Ha S3BIKE T€OMETpPUH,
WCCIIEIOBaTh MOCTPOECHHBIE MOJENTU C HCIONB30BaHHEM T'€OMETPHUECKUX IMOHIATHH U TEOpeM,
anmnapara ajreOpbl; pelaTh IPaKTUUYECKUE 3a1a4l, CBSA3aHHbIE C HAXOXKAEHUEM I€OMETPUYECKUX
BEJIMYMH.
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Kiacc — 11
YPOBEHB — 6A3086b11i

OnepupoBaTh NOHATUSAMU : HUITUHAPUYECKasi TOBEPXHOCTh, 00pa3yIOIINe UIHHIPHIECKOM
MOBEPXHOCTH; LMJIMHJP; KOHWYECKas MOBEPXHOCTh, O0pa3yIolIe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi TOBEpXHOCTb.

PacnioznaBath Tena Bpamienust (HWIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYSHUS TNl BPALLICHHUS.

KnaccugumpoBats B3auMHOE pacioiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBaHHE IIAPOBOrO CII0sI, BBICOTA HIAPOBOT0 CJI05; IIapOBOM CEKTOP.

Beruucasate 00bEMBI U TUTOMIAAM TTOBEPXHOCTEH TEN BpAIllEHHs,, T€OMETPUUECKUX TE C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHSATUSMHU: MHOT'OTPAHHUK, BIUCAHHBI B cdepy M OMUCAHHBIA OKOIIO
cdepsl; chepa, BMcaHHast B MHOI'OIPAHHHUK MITH TEJIO0 BpaIleHuUs.

BbIuncnsaTh COOTHOIIEHHS] MEXAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU OJI0OHBIX TEJI.

N3obpaxars uzydaemble (GUTYpHl OT PYKM W C TPUMEHEHHEM TPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJL
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUEHUS TeJl BpAIllCHHUS.

W3BnekaTh, MHTEPIIPETUPOBATh U MPEOOPa30OBBIBATE UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (QUTYpax, IPEJCTaBICHHYIO Ha YepTex,ax U PUCYHKaX.

OmnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINonHATE NEHCTBUS CII0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha 4YHCI0, OOBACHATH, KAKUMHU CBOWCTBAMU OHM 00J1a1atoT.

[TpuMeHsTh paBUIIO MapaieNenumnesa.

OnepupoBarh MOHATUSAMHU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpPA, Yrojd MEXIYy BEKTOpaMH, CKaJSIpHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxogutbs cyMMy BEKTOpPOB U MPOM3BEJCHHE BEKTOPA HAa YHMCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE NTPOU3BEACHUE, PACKIIABIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM cucTeMe KOOpIUHAT.

[TpumensTp reomeTpuueckue GakTbl OIS PpelIeHUS CTePEeOMETPUUYECKUX  3ajad,
MIPEAIONATalOIINX HECKOJIBKO IIAroB PELIEHMs, €CJIM YCJIOBUS NPUMEHEHUS 3a/aHbl B SIBHOMU
dbopwme.

Pemars mpocreiime reoMmeTpudeckie 3a/1adyl Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/1.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH U HaXOXJIEHUE
TreOMETPUYECKUX BEIMYMH MO 0OpasliaM WM ajJrOpUTMaM, MPUMEHSs U3BECTHbIE METOMAbI MPHU
pELIEHNN CTaHAPTHBIX MaTEMaTUYECKUX 3aay.

[IpumensaTh mpocTeilline MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aay.

[IpuBomuTe npHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U JKU3HH,
pacrno3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsTh TOTy4YEHHbIE 3HAHMSI HA MPAKTHKE: aHAJIU3WPOBATH pealbHbIE CUTYallud U
NPUMEHITh  U3YYEHHBbIE TIOHATHA B  IIpOLECCE IOMCKAa PEIIEHHS  MaTeMaTU4eCKU
copMyIHpPOBaHHON MPOOJIIEMBI, MOJEIUPOBATH pealbHBIE CUTYAIlMH Ha S3BIKE T'C€OMETPHH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJEIU C UCHOJB30BAHUEM TI'€OMETPUYECKUX IMOHATUN U TEOpeM,
anmnapara ajireOpbl; pelaTh IPakTHYECKUE 3a7a4i, CBSI3aHHbIE C HAXOXKAEHUEM IeOMEeTPUUYECKUX
BEJIMYMH.
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YPOBEHB - 6A308bll

TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUSI»
knacc — 10

KoimnuecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBaHue pa3jieioB u (undposbie)
n/n TeM MPOrpaMMbl Bcero KP P o0pa3oBaTe/ibHbIE
pecypcsbl
bu6mmoreka [JOK
1 BBenenue B crepeomMeTpuio 10 https://m.edsoo.ru/1c209
e37
IIpsiMbIE ¥ INIOCKOCTH B BuGmuorexa IIOK
2 HPOCTPARCTBE. 12 1 https:/m.eds00.ru/1c209
HapannenvaOCTL HPSAMBIX U 037
IUIOCKOCTEN -
[lepneHMKyYISIPHOCTD MPSMBIX bubmorexa [TOK
3 . 12 1 https://m.edsoo.ru/1c209
U TIJIOCKOCTEH
e37
Vsl Mexay NpSMBIMU U bubamorexa HOK
4 10 https://m.edsoo.ru/1c209
IIJIOCKOCTSIMHU
e37
bu6mmoreka [JOK
5 MHOrorpaHHUKH 11 https://m.edsoo.ru/1¢c209
e37
bubmuoreka [JOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 https://m.edso0.ru/1¢c209
e37
IToBTOpEHME: ceueHns bubamoreia HOK
7 ' ’ 4 1 https://m.edsoo.ru/1c209
PACCTOSIHUS U YIJIb 037
OBHIEE KOJIMYECTBO YACOB I10O 68 3 0

[MPOI'PAMME
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kiacc — 11
YPOBEHb — 0A3086bl1i

KoJsnuecTBo 4acoB JIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3aeioB U (uudgposbie)
) TeM MPOrpaMMbl Bcero KP P o0pa3oBaTe/ibHbIE
pecypchbl
bub6nuoreka [JOK
1 Tena BparieHust 12 1 https://m.edsoo.ru/1c209e3
7
bubmuoreka IJOK
2 OOBEMBI TET 5 1 https://m.edsoo.ru/1c209e3
/
BekTopbl 1 KOOpIMHATHI B bubmorexa LIOK
3 p P 10 https://m.edsoo.ru/1c209e3
MPOCTPAHCTBE -
N 6506 bubmuoreka [JOK
4 OBTOPCHIIE, ODODILCHIE, 7 1 https://m.eds00.ru/1c209e3
cucreMarmni3anuda 3HaHUN 7
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME
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COAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA»
kiacc — 10
YPOBEHb - 6A308bl1i

[IpencraBienne NaHHBIX C TOMOIIbIO Tabmui U auarpamm. CpeaHee apupMeTHUECKoe,
Me/raHa, HanOoJblee U HauMEHbIIIee 3HAUSHHs, pa3Max, TUCTIEPCHsI M CTAHapTHOE OTKIIOHEHUE
YHUCJIOBBIX HA0OPOB.

CrnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) U CIydailHbIEe COOBITHS. DJIEMEHTapHbBIE COOBITHS
(ucxoxasl). BeposTHOCTh ciy4daiiHOro COOBITHS. BIM30CTH YacCTOTHI U BEPOSITHOCTH COOBITHHA.
CrnyyaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu Haj COOBITUSMH: NepeceueHue, 0ObeANHEHNE, MPOTUBOMOIIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ca0keHUs! BEPOSITHOCTEH.

VYcinoBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSTHOCTEH. [[epeBo CiydailHOro 3KCIepUMEHTA.
dopmyna nonHoi BeposTHOCTH. HezaBucumblie coObITHS.

Kombunatoproe npasuino ymHoxkeHus. [lepectaHoBku u ¢akropuan. Yucno codeTaHHi.
Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHblii ciiyyaiiHblil ONBIT (MCHIBITAHUE), yCIeX M Heynada. He3aBucuMbIe HCIIBITaHUS.
Cepust HE3aBUCUMBIX HCHBITAaHUN 10 mnepBoro ycnexa. Cepus HE3aBUCHUMBIX MCIIBITAHUM
bepnymnu.

Crnyuyaitnas BenuuuHa. Pacmpenenenue BeposiTHocTeil. J(umarpamma pacmpezneneHusl.
[Ipumeps! pactipesienieHnii, B TOM YHCIIE, TEOMETPUUECKOe M OMHOMHUAIIBHOE.

kmace — 11
YPOBEHb - 6A308bl1i

UucnoBble XapaKTEpUCTUKH CITyYalHBIX BEJIMUMH: MATEMATUUECKOE 0XKHUJIaHUE, JUCTIEPCUS
Y CTaHJIApTHOE OTKJIOHEHHE. [IpumMepsl MpUMEHEHUSI MATEMAaTHUYEeCKOTO OXKHJIaHMsI, B TOM YHCTIe
B 3aJayax M3 IIOBCEJHEBHOM >KU3HHM. Maremarnueckoe OXXHIaHWe OWHApHOH CITydaitHOM
BEJIMYMHBL. MaTemMaTHyecKkoe OXXHUJIaHUE CYMMBbl CIy4alHbIX BEIWYUH. MareMaTuyeckoe
OKHJIAHUE U JUCTIEPCHS TEOMETPUYECKOr0 1 OMHOMHAIIBHOTO PACIPEICIICHUM.

3aK0oH OOJBIIMX YHUCEN U €r0 POJib B HayKe, MPUPOJE U obmecTBe. BoIOOpOUHBI MeTON
HUCCIEOBAHUM.

[IpuMepsl HENPEPBIBHBIX CIy4alHbIX BEIWYMH. IIOHATHE O IUIOTHOCTH pacHperciICHMUS.
3amaun, TPUBOAAIIME K HOPMAJIbHOMY pacmpeaeieHuto. [loHsTHe o0 HOpMaIbHOM
pacnpeeeHuH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (FA30BBIl YPOBEHDb) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl y4yeOHOro mpeamera «Martematukay
XapaKTePU3YIOTCS:

I'pa:xknanckoe BocnuTaHue:

cOPMUPOBAHHOCTBIO TPaXJAAHCKOW TMO3ULKK OO0ydalollerocs Kak akTUBHOTO U
OTBETCTBEHHOI0 WJIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O MAaTeMaTHYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, NPOIEIyp TPOKIAHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIbHBIMU HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIHUSIMH U HAa3HAYCHUEM.

I[IaTpuoTHYeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IPakIaHCKOM UACHTUIHOCTH, YBOKCHHUSI K TIPOLILIIOMY U
HACTOSIIIEMY POCCUICKON MAaTeMaTHKH, HEHHOCTHBIM OTHOLIEHUEM K JTOCTUKEHUSM POCCHUICKUX
MAaT€MaTUKOB U POCCUMCKON MaTEMaTHYE€CKOM WIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH pOCCHUUCKOrOo Hapoaa; cHopMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, dTHUYECKOrO MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUM HAyKH U JESITeNbHOCThIO y4€HOr0; OCO3HAHUEM JIMYHOTO BKIAJa B MOCTPOCHUE
YCTOMYHUBOTO OYyyIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

JCTETMYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYas JCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEeIIeHUH, pacCyXJACHUH; BOCHPHUUMUYHUBOCTBIO K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbBIX BUIOB UCKYCCTBA.

duzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO YMEHHsI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOr0 U 0Oe30macHoro obpasa *KWU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUE, cOATAHCUPOBAHHBIA PEKUM 3aHATUN M OTHAbIXa, peryispHas (usmdeckas
AKTUBHOCTD); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSX CIIOPTUBHO-03J0POBHUTEIHHON
JESITENHbHOCTBIO.

TpynoBoe BocnuTaAHUE:

TOTOBHOCTBIO K TPYOy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K pPa3IuYHBIM
chepam npodheCCHOHATHHON IESITeILHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKESHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
caMo00pa30BaHUIO HAa IPOTSHKEHUHU BCEH )KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYACTHIO B PEIICHUN
MPaKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HAaPaBIECHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBHIO JKOJOTUYECKON KYJIBTYpPhI, TMOHUMAHHEM BIUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOIECCOB HA COCTOSHHME MPUPOJHONM M COLMAIBHON Cpelnbl, OCO3ZHAHHEM
ro0anbHOrO  XapakTepa JKOJNOTMYECKHMX  MpoOiieM; OpHeHTauued Ha  IpHUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIS pelIeHHs 3a7ad B O00JIaCTH OKpPYKAIOIIeH cpeipl, TUTAHUPOBAHUS
TTOCTYTIKOB M OLIEHKH MX BO3MOXKHBIX MOCTEACTBUN SISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKW U OOIICCTBCHHOHN MPAKTUKH, TOHUMAaHUEM MAaTeMaTHYCCKOW HAYKU KakK CQepbl
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YEJIOBEYECKON JEATEIbHOCTH, ATANOB €€ Pa3BUTUSA U 3HAYMMOCTH JUIS PAa3BUTHUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMATUKHU U MATEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO NE€ATEIbHOCTh UHIUBUIYAIILHO
U B TpYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS MTPOrpaMMbl yaeOHOro mpeamera «MaTtemaTukay
XapaKkTEepU3yIOTCSl  OBJIAJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHLIMU  OCLlCEUAMU,
VHUBEPCAbHLIMU ~ KOMMYHUKAMUBHLIMY — OCUICMBUAMY, — YHUBEPCATIbHbIMU — Pe2VIAMUEHbIMU
oeticmeusmMu.

1) Vuueepcanvuvie nosnasamenwvhie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpOYecco8 obyyarowuxcsa (0c6oeHue mMemooos NO3HAHUSL OKPYIHCAowe20 Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornyeckue AeMCTBUA:

® BBIBISTH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUN MEXAY MOHATUSAMHU; (OPMYIHUPOBATH OMPEACTCHUS MOHSITHI;
YCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIsi 0000IIEeHUS
Y CpPaBHEHHUSI, KpUTEPUHU MTPOBOIMMOr0O aHAIU3a;

® BOCHPHUHHMMATH, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CY)KIEHHUS: YTBEPIUTEIbHBIC U
OTpHIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBIBIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUH B (paKTax,
TAHHBIX, HAONIOJICHUSAX W YTBEPXKICHUSAX; MpeUIaraTh KPUTCPUU [UISL BBISBICHUS
3aKOHOMEPHOCTEN ¥ MPOTUBOPEUN;

® JleNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX M UHJYKTUBHBIX
YMO3aKIIFOUEHH M, YMO3aKIIFOUeHUH IO aHAJIOTHH;

® IPOBOJHUTH CAMOCTOATEIHHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUHN (TIpsiMbIe
U OT TMPOTUBHOTO), BBICTPAUBATH AaAPT'YMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOBI;

e BBIOHpaTh CHocoO pelmieHus ydeOHOW 3aladyu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOAAIUN C YIETOM CaMOCTOSTEIBHO BBIACITEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarenbckue AelicTBUS:

® JCIOJB30BATh  BOMNPOCHI  KaK  MCCIIENOBATEIbCKUI  WHCTPYMEHT  I1O3HAHWS;
(dhopMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTUPOBATH CBOK IO3UIIHIO,
MHEHHE;

® TIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, UCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEGHHOCTEH MaTeMaTH4ecKoro OObeKTa, SIBICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBIICHUSIMH, TPOIECCaAMHU;

® CcaMOCTOSTENbHO (GOpMyIUpoBaTh O00OOIIEHUS W  BBIBOABI IO  pe3ylbTaTraM
MPOBEJEHHOTO HAONIOJACHHUS, MCCIEAOBaHMUs, OIICHUBATh JOCTOBEPHOCTh MOTYYSHHBIX
pe3yNIbTaTOB, BHIBOJIOB M 0000IIICHUI;

® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIIBUTATh MPEAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaumeii:

® BBIBIATH AePUIHUTHI MHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMPOC U
JUTSI peIIeHUs 3a/1auu;
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BBIOMpaTh HMH(MOPMAIMIO W3 MCTOYHUKOB DA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BHJIOB U (QOpM
MIPEJCTABIICHUS;

CTPYKTYpHUpOBaTh HMH(OpMANWIO, TMPEACTaBIATh €€ B  PasIM4YHBIX  (QopMmax,
WLUTIOCTPUPOBATh I'padUuecKy;

OLICHMBATh HAA&KHOCTh HHPOPMAIMK IO CAMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
KPHUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbIE OCliCMEUs, 00eCneuusarom cQopmupo8aHHoCmsy
COYUATILHBIX HABLIKOB 00YUAIOUIUXCAL.
OO0menne:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBUSIMH U IIETSIMH
OOILEHNs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHMS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 3a7a4i, KOMMEHTHUPOBATh
MIOJIYYEHHBIA pe3yibTarT;

B X0JIe 00CYK/IeHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAAEMON T€MBI, IPOOJIEMBI,
pelaeMoii 3a1aum, BbICKa3bIBaTh UJEH, HALIEIEHHBIE HA TIOUCK PELIECHNUS; COOCTABIISTh
CBOHU CYKJIEHUS C CYXKICHUSIMHU JPYTUX YYACTHUKOB JMajiora, 0OHapyKuBaTh pa3jinyue
U CXOACTBO IO3UIMH; B KOPPEKTHOH (opme (GOpMYyIMpPOBATH Pa3HOINIACUS, CBOM
BO3PaKEHUS;

MIPEJICTaBIISITh PE3yNbTaThl PEIICHUs 3a/1a4k, SKCIIEpUMEHTA, UCCIIEI0OBaHMs, POEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS C Yy4ETOM 3ajad IpPEe3eHTalUU U
0COOEHHOCTEN ayJUTOpPHUH.

CoTpyaHu4ecTBo:

MIOHUMATh 1 UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHANBUYalbHOM pabOThI IpU
pemeHnH y4eOHBIX 3a/1a4; IPUHUMATh IeJIb COBMECTHOM J€ATENIbHOCTH, TUIAHUPOBATh
OpraHu3alMi0 COBMECTHOH paloThl, pachpefensiTh BUAbl paboT, J0roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl; 00001aTh MHEHHS HECKOIbKUX JHO/IEH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYkAeHUS, 0OOMEH MHEHHH, «MO3TOBBIC
LITYPMBD» U UHBIE); BBIMOIHATH CBOIO 4aCTh paOOTH M KOOPAUHUPOBATh CBOM JEUCTBUS
C IPYI'MMH 4WI€HaMHM KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOJYKT
110 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmMuposanue CmvlClLo8bIX
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranm3anus:

COCTaBJIATh IUIAH, AITOPUTM pEUICHHS 3a7adyd, BBIOMPATh CIOCOO pElIeHHs] C Y4ETOM
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PEUICHUH C YYETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIeTh HABBIKAMU II03HABATEJIIbHOW pe(IeKCUM KaK OCO3HAaHHUS COBEpIIAEMBbIX
JIEUCTBUI M MBICIUTENBHBIX TMPOIECCOB, UX PE3YyIbTAaTOB; BIAACTh CHOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJISA IIPOLIECCa M Pe3ylbTaTa PEUICHHs MaTeMaTHYeCKOU
3aJauu;

NpEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAAHHBIX, HAalJAEHHBIX
OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yibTaTa LEIM U YCIOBUAM, OOBSCHATH IPUYHUHBI
JOCTHXKEHMSI WM HEJIOCTH)KEHUS DPE3ylbTaToB JEATENbHOCTH, HAaXOAUTh OLIMOKY,
J1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.
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NPEAMETHBIE PE3YJIbTATbBI
kiacc — 10
YPOBEHb - 6A308bl1i

YurtaTh U CTPOUTH TAOJIUIBI U TUArPAMMBI.

OnepupoBarh THOHATHSAMH: CpeaHee apudMeTHYecKoe, MeauaHa, HauOoJbllee,
HauMEHbIIIEE 3HAYCHHUE, Pa3MaxX MacCUBA YUCIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSAMM: CIY4YalHBIM HSKCHEPUMEHT (ONBIT) M CiIy4ailHOE COOBITHE,
JJIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIM MCXOM) CIIY4aifHOTO OMbITAa; HAXOJUThb BEPOSTHOCTH B
OIBITaX C PAaBHOBO3MOXKHBIMH CITy4ailHBIMU COOBITUSMHU, HAXOAUTh U CPABHUBATh BEPOSITHOCTH
COOBITHI B M3YUEHHBIX CIIyYallHBIX SKCIIEPUMEHTAX.

Haxomuts 1 ¢opMynupoBaTh COOBITHS: MEepeceueHre U 00beIMHEHHE JaHHBIX COOBITH,
coObITHE, TMPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; MOJB30BaThCSA JAMarpaMMaMu Oijepa H
(bopMyIoil ci0KeHHs BEpOSTHOCTEH IPU PEILICHUH 3a7aY.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsh BEPOSTHOCTb, HE3aBHUCHMBIE COOBITHS; HAaXOIHUTh
BEPOATHOCTH C TIOMOIIIbIO MPAaBUJIa YMHOKEHUS, C IOMOUIBIO JIepeBa CIIy4aifHOT O OIbITA.

[TprMeHATh KOMOMHATOPHOE IPABUIIO YMHOKEHHSI TP PELLICHUH 3a]iay.

OnepupoBaTh NOHATHUSMHU: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUsl MCIBITAaHUH,
yclex M HeyJauda; HaxOJUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX HCHBITAHUN 0
MIEPBOTro ycIiexa; HaXOAUTh BEPOSITHOCTU COOBITHH B cepuu UcTbITaHui bephyu.

OnepupoBarb NOHATUAMU: CilydaiiHas BEJIMYMHA, PpACIPEICIICHUE BEPOSTHOCTEH,
JyarpamMma pacripezesieHusl.

kiacc — 11
YPOBEHb - 6A308bl1i

CpaBHUBATh BEpOSTHOCTH 3HAUEHUM CIy4allHOM BEIWMYMHBI 110 PaCIpEENICHUI0 WIH C
ITOMOILBIO THATPAMM.

OnepupoBarb NOHATHEM MAaTEMaTUYECKOrO0 O)KHMJAHUSA; TNPUBOAWTH IPUMEPHI, Kak
IIPUMEHAETCS MAaTeMaTU4ECKOE OXHUIAHUE CIIy4alHOW BEJIMYMHBI HAXOAUThb MaTEMaTUYECKOE
OXKUJAHME IO JAHHOMY PaCIpPEIEICHHUIO.

MmeTh npezcTaBieHne 0 3aKOHE OONbIINX YHCEIL.

HNwmets npeacrasiaeHue 0 HOPMAJIBHOM PaCIpPENCICHUH.

25



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA»

kiacc — 10
YPOBEHb - 6A308bi1li

e KoJsnyecTBO 4acoB DJIeKTPOHHbIE
;| HamMmeHOBaHMe pa3ejiOB H TeM (undposbie)
n/
- nporpamMmmMbl Becero | KP | IIP o0pa3oBaTejibHbIE
pecypchl
[IpencraBneHne JaHHBIX U OMKMCATEIIbHAS bubmmorexa TOK
1 CTATHOTHK 4 https://m.edsoo.ru/e0b
7b0f1
CrnyyaifHble OIBITHI U ClTydailHble COOBITHS, bubnmnoreka LIOK
2 OITBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.edsoo.ru/e0Ob
3JIEMEHTApPHBIMU UCXO0JIAMH 7b0fl
Oneparyu HaJ COOBITHSIMH, CIIOKEHHE bubmorexa LIOK
3 RepoATHOCTEi! ’ 3 1 https://m.edsoo.ru/eOb
7b0f1
YcnoBHas BEpOSITHOCTD, JEPEBO CIIY4aHOTO bubmuoreka [IOK
4 OmbITa, (POpMYJIa MOTHOI BEPOSTHOCTH U 6 1 https://m.edsoo.ru/eOb
HE3aBUCHMOCTB COOBITHIA 7b0f1
bu6mmoreka [{OK
5 DJIeMeHThl KOMOMHATOPUKHU 4 https://m.edsoo.ru/e0Ob
7b0f1
bu6moreka [[OK
6 Cepuu 1OCIIEI0BATEILHBIX UCITBITAHHIA 3 1 https://m.edsoo.ru/eOb
7b0f1
bubmuoreka IJOK
7 CayJaiinbie BETMYMHBI U PACIPEACICHHS 6 https://m.edsoo.ru/e0Ob
7b0f1
bu6mmoreka [JOK
8 O00011eHE U CUCTEMATH3ALUS 3HAHUN 5 1 https://m.edsoo.ru/e0b
7b0f1
OBIIEE KOJIMYECTBO YACOB I10 34 3 )

[NPOI'PAMME
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kiacc — 11
YPOBEHb - 6A308bili

N KoaunuyecTBo 4acoB DJIeKTPOHHbBIE
11/- HanmeHoBaHMe pa3ae/ioB H TeM (uu¢pposbIe)
. MPOrpaMmMblI Bcero | KP npP o0pa3oBaTesibHbIE
pecypchl
Matematnueckoe OKHUIaHHUE CIIydalHON Bubmuorexa LIOK
1 8 ya 4 https://m.edsoo.ru/5fbcsd
BEJINYUHBI cl
Jlucniepcus U cTaHIapTH TKJIOHEHUE Buémmorexa OK
2 CHEpCHA 1 CTAH/IAPTHOC OTIIIOHE 4 1 1 https://m.edsoo.ru/5fbcsd
CIIy9aliHOW BETMIMHBI cl
Bbubnuoreka [JOK
3 3aK0H OOJIBIINX YHCET 3 1 https://m.edsoo.ru/5fbcsd
cl
HenpepriBHEIE ciTydaiiHbIE BETUYHNHEI Bubmaorexa HOK
4 pep yd 2 https://m.edsoo.ru/5fbcsd
(pacnpenenenus) cl
bubnuoreka [JOK
5 HopmanbeHoe pacnipeneneHus 2 1 1 https://m.edsoo.ru/5fbc5d
cl
IToBTOpEeHue, 00001IEHNE U Bubmuorexa [JOK
6 PCHHUE, ODODIICHH 19 1 https://m.edso0.ru/5fbcsd
cUcTEMAaTU3aIMs 3HAHUI cl
OBHIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOTPAMME
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