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MNOSCHUTEJIBHAS 3AIIMCKA
PabGouass mporpamma mo ydeOHOMY mpenMery «MartemaTuka» (06a30BbI YpPOBEHB)
(mpenmetHas ob6nactb «MaremaTnka W WHPOpPMATHKa») HAa YPOBHE CpETHEro oO0Inero
0o0pa3oBaHUs COCTaBJICHA HAa OCHOBE:
- ®enepanbHoro 3akoHa Poccuiickoit ®enepanuu ot 29 nexadps 2012 roga Ne 273-03
«0O06 ob6pazoanuu B Poccuiickoit deneparun» (B pe. U3MEHEHUN);
- KonBennmu o nmpaBax peOEHKa;

— (enepanbHBIi TOCYIAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIApT CpEeIHEro OoOIIero
o0pa3oBaHUs, YTBEP)KACHHBIM TNpuKazoM MuHucTepcTBa 00pa30BaHUS W HAyKH
Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepctBa odpasoBanus U Hayku Poccuiickoit ®denepaunu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBETCTBHU C (eaepanbHOH 00pa30BaTeNbHONW MPOTPAMMON CPETHETO OOIIEeTOo
o0Opa3oBaHus, yTBEpKAeHHOM npukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( manee — ®OII COO).

— OcHOBHOH 00pa3oBaTeIbHON MPOrPaMMEI cpeHero odmiero oopazoanust MAOY COIII
Nell um. B. . Cmupnosa r. Tomcka;

— IIpuxkaz MunmnpocBemenuss Poccun ot 21.09.2022 N 858 "OO6 yrBepKAeHHUH
denepanbHOro mepeyHs yueOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPHU pealiu3aluu
UMEIOINX TOCYAAPCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTebHBIX MPOTPaMM HAYalbHOTO
o0IIero, OCHOBHOTO OOIIEro, CpeAaHero oOmero o0pa3oBaHUS OpraHU3AIHIMH,
OCYILIECTBIISIOIMMU 00pa30BaTEIbHYIO JIE€ATEIbHOCTh U YCTAHOBJIEHUS IPEAEIbHOTO
CpPOKa HCIOJNb30BAaHUS HCKIIOYEHHBIX y4uyeOHHMKOB" (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799)

— -llocranoBnenue ['7aBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO Bpada POCCHICKOM
Oenepanun ot 28 ceHTsiOps 2020 r. Ne28 «O06 yTtBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHUTapHO-3MUJEMHOJIOTHYECKHE  TpeOOBaHMSI K  OpraHU3alMsIM
BOCIIUTaHMS U O0Y4YEHHsI, OTAbIXA U 03/J0POBJICHHUS AE€TEH U MOJIOJSKN»;

— IlocranoBnenune I'JTaBHOrO TroOCyJIapCTBEHHOIO CaHMTApHOrO Bpaya Pocculickon
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEp:KIE€HUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urneHnuyeckue HOpMaTHBBI M TpeOOBaHHSA K OOECIEUEHMIO
Oe3omacHOCTH U (WK) O€3BPEIHOCTH I YesloBeKa (PaKTOPOB CpeJibl OOUTAHUS

— - Ilpuka3 Munnpocseuienus Poccun ot 22.03.2021 Nell5 «O6 yrBepxnenun [lopsaka
OpraHM3alMl M OCYLIECTBJICHMUS] O00pa30BATEIbHOW JEATEIBHOCTH 110 OCHOBHBIM
o01m1eo0pa3oBaTebHBIM [IpOorpaMMaM — 0Opa30BaTENIbHBIM MpPOrpaMMaM HayaJlbHOTO
00111eT0, OCHOBHOTO OOIIIETO U CPEIHETO O0IIEeTro 00pa30BaHUIY;

— VYHuBepcaJgbHbIE KJIacCU(PUKATOPBl pacCHpeleeHHbIX II0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOII 00pa3oBaTeIbHOM MPOTpaMMBbI IO
YPOBHSIM OOHIEro 00pa30BaHUsI U JIEMEHTOB COJEpPXKAHUS MO y4eOHBIM IpeaMeTam Ul
UCMOJBb30BaHUSI B (pellepalbHbIX M PErHOHAJBHBIX MPOLEAYpaX OLEHKH KauyecTBa
oOpa3zoBaHus, OJOOpPeHHBIE pemeHneM  ¢GeaepaTbHOTO  Y4eOHO-METOIUYECKOTO
o0venuHEeHUs 1o obmiemy obOpaszoBanuto (manee YMO) (mporokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexaenuem «DeepabHblii HHCTUTYT MEAArorHuecKuX U3MEpEeHUi» U pa3MelleHHbIe
Ha caimte https://tc.edsoo.ru/;

— (enepanbHOil pabouel mporpaMMbl BOCIUTAHHUSA, C YIETOM pacrpeeEHHbIX M0 KiIaccam
NPOBEpAEMBIX TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3zoBaTeIbHOM
MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHuUs.

Pabouas nporpamma no yueOHOMY npeamery «MaremaTtuka» (6a30BbIil ypoBEeHb) (IIpeIMeTHas
obOnactb «MareMaTtuka W MHPOpPMATHKA») BKIIOYAET IMOSCHUTENbHYIO 3aIUCKYy, COJIEp’KaHue
o0y4yeHHs, MIaHUpyeMble pe3yJabTaTbl OCBOCHMS MPOTPaMMBI 10 MaTeMaTUKe, TeMaTH4ecKoe
IUTAHUPOBAHHUE.



[TosicuutenpHast 3amuMcka OTpakaeT oOIMe Lead M 3aJauyd  W3YYeHHUs MAaTeMaTUKH,
XapaKTEPUCTHKY ICUXOJIOTUYECKUX MPEANOChIIOK K €€ M3Y4YEeHHUIO OOYyYaloUIMMHCS, MECTO B
CTPYKType ydeOHOro IUIaHa, a TakXKe MOAXOIbl K OTOOpY COJep)KaHus, K OIpeaeieHHI0
IUIAHUPYEMBIX PE3YJIbTaTOB.

Copnepxanrie OoOydeHHUs PACKPBIBACT COACPKATEIbHBIC JIMHUU, KOTOPBIC MPEIararoTcs I
0053aTeNbHOT0 U3yYEHHS B KQXKJIOM KJIacce Ha YPOBHE CpeIHero o01iero oopa3oBaHus.

[Tnanupyemble pe3ysiabTaTbl OCBOEHHS IMPOTPaMMbl IO MAaT€MaTUKE BKJIIOYAIOT JIMYHOCTHBIE,
METaIrpeIMEeTHbIE pe3yJabTaThl 3a BECh MEpUoJ OOy4YeHHMS Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4aroIIerocs 3a KaKIablid roJl o0yueHus

INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o MaTeMaTHKe Ha YpPOBHE Cpe/iHEro oouiero oopasoBaHus pa3paboTaHa Ha OCHOBE
O®I'OC COO c yuyéToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, MNPEABSIBISIEMbIX K
MaTeMaTHYeCcKOMY O00pa3oBaHMIO, W Tpaauuuil poccuiickoro oOpa3oBaHus. Peanuzanus
OporpaMMbl 110 MaTeMaTUKe OOeCHeunMBaeT OBJAJEHHE KIIOYEBBIMH KOMIICTCHIUSIMH,
COCTABJIIIOLIMMHM OCHOBY JUIsI CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 0OYJaOITHXCSI.

B mporpamme mno MaremaTuke y4dTeHbl HAE€M M MosokeHus KoHuenmuu pasBUTHS
MaTemaTuyeckoro obOpaszoBanus B Pocculickoii ®enepanuu. B cooTBeTcTBUM C Ha3BaHHEM
KOHIICTILIUY, MaTeMaTHYecKoe oOpa3oBaHHE JOJKHO, B YACTHOCTH, MPEJOCTAaBIIATH KaKIOMY
oOyyaromemMycss BO3MOXKHOCTh JIOCTHIKCHHS YPOBHS MaTeMaTHYECKHX 3HAHWU, HEOOXOIMMOro
JUld JanbpHeHmei ycneumHoi ku3Hu B oOuiectBe. IMEHHO Ha pelleHue 3TOH 3aja4yu HalesleHa
nporpaMma 1o MaTeMaTHKe 0a30BOTO YPOBHSI.

B osnoxy umudpoBoit TpaHcpopMmanumu Bcex cdep UYeIOBEYECKOH JIeATeNIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a30BOM MaTeMaTuuecKou
MOJTOTOBKU. Y>K€ B ILIKOJIE MAaTEMATHKA CIIY>)KUT OMIOPHBIM MPEAMETOM JUI U3YyUEHUsI CMEXHBIX
JTVCIUTUIAH, @ B J)KU3HHU TIOCIIE HIKOJIBI pealbHOW HEOOXOAMMOCTBIO CTaHOBHTCSI HEMPEPHIBHOE
oOpa3oBaHue, yTo TpeOyeT MOJHOLEHHON 0a30BOil 00IIe00pa3oBaTeNbHON MOATOTOBKU, B TOM
YHClie 1 MaTEMaTHYeCKOU. ITO 00YyCIOBIEHO TEM, 4YTO B Halll JHU  PacTeT

YHCIIO0 CIEeNUANbHOCTEH, CBA3aHHBIX HEMOCPECTBEHHBIM IPUMEHEHUEM
MaTeMaTHKHU: U B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKHX OOJACTIX, U JaXKe B
ryMaHUTapHbIX cdepax. Takum o0pa3zoMm, Kpyr oOydaroUIMXcs, JUIsI KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYMMBIM MIPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[TpakTuyeckas MOJIE3HOCTh MaTeMaTUKU OOYCIOBIEHA TeM, 4YTO €€ MPEeaIMETOM SBISIOTCA
byHIaMeHTaTbHBIE CTPYKTYPHI HAIIETO MUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIHMUYECTBEHHBIC
OTHOILIEHHUs] OT NPOCTEHIINX, YCBAaMBAEMBIX B HENOCPEICTBEHHOM OIBITE, /10 JOCTaTOYHO
CJIOKHBIX, HEOOXOUMBIX ISl Pa3BUTHSI HAYYHBIX M TEXHOJOTHYECKHUX HJeH. be3 KOHKpEeTHBIX
MaTeMaTHYeCKUX 3HAaHMUN 3aTPyAHEHO MOHMMaHUE MPUHIMIIOB YCTPOMCTBA M HCIOJIB30BaHUA
COBPEMEHHOW TEXHUKH, BOCIPHUATHE ¥ HWHTEPHpETalHs pPa3HOOOPa3HOW COIMAIBHOM,
HKOHOMHUYECKOW, MOJUTUYECKOH MHPOpMaLuH, Madod(pPEeKTUBHA MOBCEIHEBHAS MpPaKTHYeCKas
NeSITeTbHOCTh. KakJOMy dYeloBeKY B CBOCH JKH3HH TPHUXOIUTCS BBIOIHATH JIOCTATOYHO
CIIOKHBIE pacuéThl U COCTABJIATh HECIOXKHBIE alTOPUTMBI, HAXOAUTh HYXHbIE (OPMYJBI U
NPUMEHATh WX, BIAJETh MPAKTHUYECKUMH TNPHUEMAMU TEOMETPHUSCKUX H3MEpPEHHAd W
NOCTPOCHUH, YMTAaTh MH(POPMAIUIO, MPEACTABICHHYIO B BUAY TaONHUL, AUAarpaMM U TpaduKoB,
KUTh B YCJOBHSAX HEONPEACTIEHHOCTH W TIOHUMAaTh BEPOATHOCTHBIA XapaKkTep CIydaiHbIX
COOBITHIA.

OnHOBpeMEHHO C pacuIMpeHrueM cep MPUMEHEHHs] MaTEMaTUKU B COBPEMEHHOM OOIIECTBE BCE
Oonee BaXHBIM CTAaHOBUTCS MAaTEeMAaTHYECKUW CTWIb MBIIJICHUS, TPOSBIAIOLIMNACA B



onpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3yueHus MaTeMaTHKU B apCceHall MPUEMOB U
METO/I0B MBILIJIEHHS YE€IOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAKOTCS MHIAYKLUSA U AEAyKLus,
o0oOmIeHne W KOHKPETH3allMsi, aHalu3 M CHHTE3, KiacCu(UKauus U CHCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOYEHHH, MpaBWiia UX
KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (hopMynupoBaTb, OOOCHOBBIBaTb M JIOKa3blBATh CYKACHUS, TEM CAMbIM Pa3BUBAIOT
JOTHYECKOE MBIIUICHHE. MareMaTuke NpPUHAAISKUT Beaylmas poib B (HopMupoBaHUH
JITOPUTMUYECKOW KOMITIOHEHTHI MBIIUIEHUS U BOCIIMTAHUM YMEHUH IEHCTBOBATH 110 3aJaHHBIM
aIropuTMaM, COBEpLICHCTBOBAaTh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mpornecce penieHus
3ajJjay — OCHOBHOW y4eOHOI 1eTeIbHOCTH Ha ypoKax MaTeMaTHKH — pa3BUBAOTCs TBOpUYECKas U
IIPUKJIAHAsA CTOPOHBI MBILUICHHUS.

OOyuenue MatemMaTuKe JaéT BO3MOXHOCTb pa3BUBaTh Yy 00YUarOIIUXCSl TOUHYIO, PALMOHATIbHYIO
U MH(OPMaTHBHYIO pedb, yMEHUE OTOUPATh HanboJee MOIXOISIINE SI3bIKOBbIE, CHMBOJIMYECKHUE,
rpaduyeckue cpeicTBa s BBIPAKEHUS CYKACHUN U HATJISAHOTO UX MPEICTABICHMSL.
Heo0xonnMbIM KOMIIOHEHTOM OOILEN KYJIbTYypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00IIEe
3HAKOMCTBO C METOJaMU I103HAaHUsS JIEHCTBUTEIIBHOCTH, NPEACTABICHUE O IPEIMETE U METOIE
MaTeMaTHUKH, €r0 OTINYUS OT METOJIOB €CTECTBEHHBIX M T'yMaHUTAPHBIX HAayK, 00 0COOEHHOCTAX
OPUMEHEHHUs MaTeMaTUKU JUIsl PELICHUs HAy4dHbIX M NPUKIAJHBIX 3a7ad. TakuMm oOpasom,
MaTeMaTHYeCKoe O0pa30BaHME BHOCHT CBOH BKJaX B (OpMHpOBaHHE OOIIEH KyJIbTypHI
4eJI0BEKA.

N3ydyeHne MmaTeMaTUKU CIIOCOOCTBYET SCTETHMUECKOMY BOCHUTAHHUIO YEJIOBEKAa, MOHUMaHHIO
KpacoTbl U M3AIIECTBA MaTeMaTHUYECKUX PacCyKJIEHHH, BOCIPHUATHIO T€OMETPUYECKUX (HOpM,
YCBOEHUIO HJIEU CHMMETPHUH.

[TpuoputeTHpiMu TensiMu  oOyueHust MaTematuke B 10—11 kiaccax Ha 0a30BOM ypOBHE
SBIISTFOTCSL:

dbopMUpOBaHHE LEHTPATHHBIX MAaTEeMATHUYECKUX MOHATUHN (YMCIIO, BEIMYMHA, TeOMEeTpudecKas
durypa, TmnepeMeHHas, BEpPOSTHOCTh, (YHKIHMs), OOECMEeYHBAIOIINX MPEEMCTBEHHOCTh U
MEPCIeKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yJaIOIINXCS;

NOoABCACHUC O6y‘IaIOH_[I/IXCSI Ha JOCTYIIHOM JUIA HHUX YPOBHC K OCO3HAHUIO B3aUMOCBSA3U
MAaTC€MAaTUKHU W OKPYXaAoUICro Mupa, MNOHMMAHUC MATCMATHKH KaK YacTU 06[116171 KYJIBbTYPBbI
YCJIOBCUYCCTBA,

Pa3BUTHC HUHTCIUJICKTYAJIbHBIX W TBOPUCCKHUX CIIOCOOHOCTEH 06yqa101u14xc51, IMO3HaBaTeIbHOM
AKTUBHOCTH, HCCJICOO0BATCIBCKHUX yMeHI/II\/JI, KPUTHYHOCTHU MBINUJICHHA, HUHTEPECAa K HU3YUYCHHIO
MAaTEMATUKU,

¢dopmupoBaHrue (YHKIMOHAIBHOW MaTeMaTHUECKOW TIpaMOTHOCTH: YMEHHs pAaclo3HaBaTh
MaTE€MaTUYeCKHe acCHEeKThl B PEAJBbHBIX JXU3HEHHBIX CHUTyallUsAX W TPU HU3YYEHHUH JPYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYIMPOBATH UX HA
A3bIKE MAaTE€MaTHKH M CO3JaBaTh MAaTE€MAaTHYECKHE MOJIEIH, NPHUMEHSATh OCBOCHHBIN
MaTeMaTU4eCKUi amnmnapar JUIS pelieHus [IPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OLICHUBATH ITOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIHHMSIMU cofepkaHuss MareMatnku B 10-11 kmaccax sBasrores: «YUucena nu
BBIUUCIICHUS», «Anredpay («Anredpanueckue BBIpAKEHUsS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmarematuueckoro ananmuzay, «l'eomerpusi» («I['eomerpuueckue QUTYpbl U HUX
cBOMicTBaY, «/3MepeHre reoMeTpUYECKHX BEIHUUHY»), «BeposTHOCTh U cTatucThka». JlaHHbIe
JIMHUY Pa3BUBAIOTCS MMAPALIEIBHO, KaXasi B COOTBETCTBUU



C COOCTBEHHOH JIOTMKOW, OJTHAKO HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM KOHTaKTE U
B3aumozeiictBuu. Kpome 3Toro, ux oObeqUHSET JIOTMYecKas COCTaBIISIONIAs, TPAIUIIMOHHO
IpUCyIllas MaTeMaTUKE W NPOHM3BIBAIOIIAs BCE MaTEMaTHUYECKHE KYpChl U COJIEpKATENIbHbIE
muaun. ChopmymupoBannoe B PI'OC COO TtpeboBaHMEe «BIajeHHE METOAAMH JI0KA3aTEIbCTB,
QITOPUTMaMH peIIeHUs 3a7ad, YMeHHe (HOpMyIupoBaTh ONPEACICHHUS, aKCHOMBI U TEOPEMBI,
MPUMEHSTh UX, IPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B XOJI€ PELICHHS 3a7a4» OTHOCUTCS KO
BCEM y4eOHBIM KypcaMm, a (OpMHUPOBAHKE JIOTHUECKUX YMEHHH pactpeaeisieTcsl 0 BCEM rojiam
00y4eHHs HAa YPOBHE CPEIHETO 00IIero o0pa3oBaHus.

B cootBerctBum ¢ ®I'OC COO maremarwka SBISETCS 00S3aTEIbHBIM IPEAMETOM Ha
JaHHOM ypoBHE oOpa3oBaHus. [Iporpammoii Mo mMaTeMaTWKe MpPeIyCMaTPUBACTCS H3yUeHUE
yaeOHoro mnpeamera «Marematnka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa W Hadaja
MaTeMaTU4YecKoro ananuza», «l'eomerpus», «BeposATHOCTh U cTaTHCTHKa». DOpMHUpOBaHHE
JIOTUYECKUX YMEHHUM OCYIIECTBIISETCS Ha MPOTSHKEHUH BCEX JIET 00yYeHHUs Ha YPOBHE CPEIHETO
o0miero o0pazoBaHus, a AIEMEHTHI JIOTHKU BKJIFOYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BBIIIEC
yueOHBIX KYpCOB.

OO0miee 4uCI0 YacoB, PeKOMEHAOBAHHBIX A M3y4yeHuss mareMatuku — 340 gyacos: B 10
kJjacce — 170 yacoB (5 yacoB B Henen10), B 11 kiaacce — 170 yacoB (5 yacoB B Hejiel10).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
ITO MATEMATHKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

I/I3y‘IeHI/IC MaTe€MaTUKU Ha YPOBHC OCHOBHOI'O O6L[I€FO 06p330BaHI/I$I HaIIpaBJICHO Ha
JOCTHIXCHHC O6y‘~IaIOHII/IMI/IC$I JIMYHOCTHBIX, METAIIPEAMCTHBIX U IMMPECAMCTHBIX O6p330BaTeJII)HI>IX
PE3yJIbTAaTOB OCBOCHUSA yqe6H0r0 MpeaMmeTa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbraTe nzyueHus MaTeMaTUKU Ha YPOBHE CpeaHEro oOmiero oopa3oBaHus
y oOydaromerocst 0yyT cOpMHPOBAHBI CIIEAYIOLINE TMUHOCTHBIE Pe3yIbTaTh:
1) rpa)aaHcKoro BOCHMTAHUS:

c(OPMHPOBAHHOCTh I'PAXIAHCKOW MO3UIMH O0YYaoLIerocs Kak akTUBHOTO M OTBETCTBEHHOI'O
WieHa  pPOCCHUHCKOro  o0mecTBa,  IPEICTaBICHME O  MaTeMaTH4YeCKMX  OCHOBax
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJIEHHUH, IMpoLeayp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMHU B
COOTBETCTBUH € UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCUICKON rpakIaHCKOM UACHTUYHOCTH, YBAXKECHUS
K IPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH, LIECHHOCTHOE  OTHOILIEHUE
JOCTMKEHHUSIM ~ POCCHUMCKHX MAaT€MaTUKOB H  POCCHUMCKOW  MaTEMaTHMYE€CKOW  IIKOJIBI,
WCIIONIb30BaHUE ITHX JOCTHKEHUHN B APYTUX HAyKaX, TEXHOJIOTHIX, Chepax IKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:



OCO3HAHHME IYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja, c(OpMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, ITUYECKOIO IOBEJEHUS, CBSI3aHHOIO C IMPAKTUYECKMM NPUMEHEHUEM JOCTUKEHHH
HAayKU U JI€ATEIbHOCTHIO YUYEHOr0, OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMBOIO

Oynymuiero;
4) 3CTETHYECKOro BOCIUTAHMS:

ACTETHYECKOE OTHOUICHHE K MHpPY, BKJIIOYas ICTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHUM, PacCyKIEeHUN, BOCHPUUMYHBOCTD K MAaTEMaTUYECKUM AaCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

S) ¢pu3nyecKoro BOCIMTAHUS:

C(l)OpMHpOBaHHOCTI) YMCHHA NPHUMCEHATH MATEMATUUYCCKHE 3HAaHUA B HHTEPECAX 3O0pPOBOIO U
0e3011aCHOTO 06pa3a JKU3HHU, OTBCTCTBCHHOC OTHOLICHHEC K CBOCMY 3IJO0POBBIO (3I[0p0BO€
IIUTAaHUC, C6aJ'IaHCI/IpOBaHHBII71 PECIKUM 3aHATUMN U OTAbIXA, peryjisipHas Cl)I/ISI/I‘IeCKaH aKTI/IBHOCTB),
(1)I/I3I/I‘~I€CKO€ COBCPHICHCTBOBAHUC IIPH 3aHATHAX CHOpTI/IBHO-OSI[OpOBHTCJII;HOfI JACATCIIBHOCTBIO,

6) Tpya0BOro BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IICHHOCTH TPYIOJIOOWs, WHTEpEC K pa3INdHbIM cdepam
npodecCHOHATIBHOMN 1eATeIbHOCTH, CBA3aHHBIM C MAaTEMATUKOM U €€ MPUIIOKEHUSIMH, yMEHHUE
coBepulaThb ~ OCO3HAHHBIM BBIOOP OyIyIIEit npodeccuu U peaan30BbIBATH

COOCTBEHHBIE )KU3HEHHBIE  IIaHBI,TOTOBHOCTh U CIOCOOHOCTh
MaTeMaTU4eckoMy oOOpa3oBaHUI0O M C€aMOOOpPa30BAHMIO HA MPOTSHDKEHWUM BCEH  KU3HU,
TFOTOBHOCTh K AaKTHBHOMY YYacTHUIO B pEIICHUM NPAKTUYECKUX 3aJad MaTeMaTHYecKOu
HaIPaBJIEHHOCTH;

7) IKOJOrHYecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpPhl, TOHUMAHWE  BJIUSHUSA  COIHMAJIBHO-
DKOHOMHMYECKHMX IIPOLIECCOB HAa COCTOSIHUE IPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
r100anbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalusT Ha  MpPUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUW ISl pelieHus 3ajad B 00JacTU OKPYKAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYKAIOIIEN CPEBI;

8) ueHHOCTH HAYYHOI'O NMO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKl U OOIIECTBEHHOM TNPAaKTUKM, IOHMMaHUE MaTeMaTUYecKod HaykKu Kak chepsl
YeJIOBEYECKON JeSTeIbHOCTH, ITANoB €€ pa3BUTUS U 3HAUMMOCTH JJISl Pa3BUTHS LUBWIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMaTUKHU U MAaTEMaTHUECKON KYJIBTYpOH KaK CPEICTBOM ITO3HAHUS MUDA,
TOTOBHOCTb OCYILECTBJISTH MPOEKTHYIO U MCCIEA0BATEIbCKYIO JEATEIIbHOCTh MHANBUAYAIBHO U
B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

B pesynbraTe OCBOEHMSI MPOrpaMMbl [0 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOLIEro
oOpa3oBanusi y oOydatomierocs OyayT c(hOpMHUpPOBaHBI MeTalpeAMETHbIE pPEe3yNbTaThl,
XapaKTepU3yIOIIMecs OBJIa/IeHUEM YHUBEPCAIbHBIMU O3HABATEIbHBIMU JCHCTBUIMM,



YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

® BBIBISATh M XapPaKTEPHU30BATh CYIIECTBEHHBIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOLICHUH MEXIy MOHATUAMHU, (POPMYIHpPOBATH OINpEAeNCHUs TOHATHIA,
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIMU, OCHOBAHUS Il 0000IICHUS U

CpaBHCHH:A, KPUTEPHUU ITPOBOJUMOI'0 aHaIn3a,

® BOCIPUHHUMATH, (OPMYIHPOBATH W MPEOOPa30BBIBATH CYKICHUSA: YTBEPAUTEIbHBIC H

OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBIC U OGH.[I/IG, YCJIOBHBIC;

® BBIIBJIATH MAaTEMATHYCCKUEC 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUUA B (l)aKTaX,
JaHHBIX, Ha6J'IIO,Z[CHI/IHX U YTBEPXKACHUAX, IMpEaIaratTb KpUTCPHUH [Jid BbIABJICHUA

3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® JCJIaTb BBIBOJbI C HCIIOJIb3OBAHUEM 3dKOHOB JIOTHKH, ACAYKTHBHBIX W HWHIAYKTUBHBIX

YMOSaKHIOquHﬁ, YMOSaKJ'II-O‘leHI/Iﬁ 110 aHaJIOTHH,

® [IPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIAEHUH (TpsSMbIe U
OT MPOTHUBHOTI0), BHICTPAUBATh aPTyMEHTALINIO, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEPHI,

000CHOBBIBATH COOCTBEHHBIE CYKACHUA U BBIBOJbI,

e BpIOMpaTh cHoco0 pemieHus y4deOHOH 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOASIIUN C YY4ETOM CaMOCTOSATEIbHO BBIJEIEHHBIX

KPUTEPHUEB).

Bba3oBLIe uccienoBaTelLCKUE AeiiCTBHS:

® CMOJNB30BaTh  BONPOCHI  KAaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCHL, (PUKCHpYIOIIME MPOTUBOpEUHE, MpoOIeMy, YCTaHABIMBATH
HUCKOMOE | JIaHHOe, (OpMHPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOKO MTO3UITUIO, MHEHUE
MPOBOAWTH  CAMOCTOSITENILHO — CIJITAHUPOBAHHBIA  DKCIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, SBJICHMs, TIpoliecca,
BBISIBJICHMIO ~ 3aBHCHUMOCTEH  MEXIy  OOBEeKTaMH,  SBICHUSMH,  IPOIECCAMH;
CaMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHHSI ¥ BBIBOBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YNIbTATOB,

BBLIBOJIOB M O0OOIIEHU;

¢ MPOTrHO3UPOBATH BO3BMOXKXHOC PA3BUTHE IIPOLECCA, a TAKKC BbIABUI'ATH IMIPCAIIOJIOKCHUA O

€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pa6ora ¢ undopmanmeii:

® BbIIBIIITH )Ie(i)I/IIII/ITI)I I/IH(i)OpMaIII/II/I, JaHHBbIX, H€O6XOI[I/IMI)IX JJId OTBETA HA BOIIPOC M JJIA

pelIeHus 3a/1a4u;

e BpIOMpaTh WHPOPMALMIO U3 HCTOYHMKOB pa3lIMYHBIX THUIOB, AHAJIU3UPOBATH,
CHCTEMaTH3UpPOBAaTh M HHTEPIPETUPOBATh WHGOPMALMIO PA3IMYHBIX BUAOB U (GOpM

MpeJICTaBICHHUS,

® CTPYKTYpUpOBaTh HH(pOpPMAlMIO, TMPEJICTaBIATh €€ B  pa3IMyHbIX  (Qopmax,

WITIOCTPUPOBATh IpadUuecKy;

® OlEHUBaTh HAAE&KHOCT, HMHPOPMAMU IO CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM

KpUTEpUSIM, CHOPMYIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



® BOCIPUHHUMATH U (OPMYJIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMH U LESIMH
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIPaXaTb CBOK TOYKY 3pEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 XOJy PEUICHUS 3aJa4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e XoJe OOCYXIEHHsS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, IpOOIeMBbl,
pelaeMoi 3a1auu, BbICKa3blBaTh UJIEU, HALIEJIEHHBIE HA TIOUCK PEIICHUS, CONOCTaBIATh
CBOHU CYXJIEHUS C CY>KICHUSIMU JPYTUX YYaCTHUKOB JMAOra, OOHapyKUBaTh pa3inyue u
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOW ¢opme (GopMyIupoBaTh pa3HOTIACUS, CBOH
BO3PaXEHHUS;

® [IPEACTaBIATh PE3YJIbTAThl PELICHUS 3a/Jayd, SKCIEPUMEHTAa, UCCIEI0BAaHUS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3agad MPE3CHTAlMd |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eiCTBUSA
Camoopranu3anus:

COCTaBIATh IUIAH, QJITOPUTM pEUICHHsS 3aJadd, BBIOMPATH CIOCOO pelIeHHs ¢ Yy4ETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BapHaHTHI PEUICHUM ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJAJI€Th HABBIKAMU II03HABATEJIIbHOW pE(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUHA M
MBICIIUTENIBHBIX ~ INPOLIECCOB, MX  pE3yJbTaTOB, BIAJETh CHOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajjauu;

npeaBuacTb TPYAHOCTH, KOTOpPBIEC MOTYT BO3HHKHYTH IIpU pPCHICHHWU 3aJlda4id, BHOCHUTH
KOPPCKTUBBI B ACATCIBHOCTE HA OCHOBE HOBBIX O6CTO$[TCJ'II)CTB, JaHHBIX, HaﬁIIGHHBIX OIHI/I6OK,
BBIABJICHHBIX Tp}UIHOCTCfI;

OLIEHUBATh COOTBETCTBUE pE3yibTaTa LENU U YCIOBUSAM, OOBSACHATh MPUYMHBI JOCTHKEHUS WU
HEJOCTH)KEHUSI  pe3yNbTaTOB  JAESITENbHOCTH, HAXOAUTh  OMIMOKY, JaBaTb  OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHAA NeATENbHOCTD:

MOHMMATh W HCIOJNB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUAYyAIbHOH paboOThl MpHU
PEIICHNN y‘I€6HI:vIX 3aaa4, IMPUHHUMATb 1CJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHHU3aII0 COBMECTHOM pabOoThI, paclpeaensiTh BHIbI paboOT, JOTOBapUBaTHCS, 00CYKIATh
MIPOIIECC U PE3YIbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOCykaeHus, OOMEH MHEHMH, «MO3rOBbIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
OpYTMMM YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOCHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3yNbTaThl OCBOSHHS IPOrPaMMBI 0 MaTeMaTHKE HAa 0a30BOM YPOBHE Ha YPOBHE
cpenHero oOimero oOpa3oBaHMsI NPEACTABICHBI MO rojaM OOYy4YeHHs B paMKax OTAEIbHBIX
y4eOHBIX KYpPCOB B COOTBETCTBYIOIIUX pa3/iesiax MporpaMMbl IO MaTeMaTHKe.



PabGouas nporpamMma y4e0HOro Kypca «AJiredpa u Ha4ajia MaTeMaTH4€CKOI0
aHaJu3a» 0a30B0Oro ypoBHs s odydawmuxcsa 10 —11 kiaaccon

INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «Asredpa 1 Hadajla MaTeMaTHIeCKOro aHaim3a» 6a30Boro
ypoBHs qs  oOywarommxcs 10 -—11 xmaccoB paspaboraHa Ha ocHOBe DexepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJIApTa CPEIHEro OoOIIero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHUIO, U
TPaTUIMA POCCHIICKOTO O0pa3zoBaHus. Peanmsanust mporpamMMbl 00ecIieYMBaeT OBJIaJICHHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TI03HABAaTEILHOTO pPAa3BHTHUS
JTUYHOCTH 00YYarOIIUXCS.

HNEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadana MareMaTHYECKOI'O aHAJIN3a» SIBJIAETCS OJHUM M3 HauboJiee 3HaUUMBbIX
B IporpaMMe CTaplied IIKOJbI, IOCKOJIbKY, C OJHOM CTOpPOHBI, OH oOecreyrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuyHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpAaKTHOE MBIIUICHHE Yy4allluXcsd Ha YpPOBHE,
HEO0OXOUMOM JUIsl OCBOEHMSI KypCcOB MH(OPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamMkax naHHOro Kypca ydauuecs OBJaIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KoTopas GopMyJIUpYyEeT CBOU JOCTUKEHHUS B MaTeMaTH4yeckoil (popme.

Kypc anreOpel M Hadanm MareMaTHYeCKOro aHaln3a 3aKJIaAbIBA€T OCHOBY JUIS YCIELIHOTO
OBJIAJICHUS 3aKOHAMHU (HU3MKH, XHMHH, OHOJIOTHMHM, NOHHUMAaHHUS OCHOBHBIX TCHICHLUH
HSKOHOMHUKH U OOILECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh X B MOBCETHEBHOH >KM3HU. B Toxke
BpEMsA OBJIAACHUC a6CTpaKTHBIMI/I " JIOTUYECKU CTPOrMMHU MATEMATUUYCCKHMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlleHNe W KOHKpETH3aluio, abcTparupoBaHME M aHAJIOTHIO, (HOpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/ie n3ydeHus anreOpsl U Hadall MaTeMaTU4ecKoro
aHaJM3a B CTApLIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUS ~MaTeMaTHYeCKHMX MOJENed  pealbHbIX CHUTyauud u
HHTECpHpETAllM  IMOJTYYCHHBIX peHICHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MAaTCMAaTHYCCKUX
3aKOHOMEPHOCTEH B NPUPOJAE, HayKe M B MCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYECKUMHU
OTKPBITUAMU U UX aBTOPaMHU.

Kpr O6J'IaI[aCT 3HAYUTCJIBHBIM BOCIIMTATCIBHBIM ITOTCHIIMAJIOM, KOTOpBIfI PCATN3YCTCA KakK
yepe3 yueOHbII MaTepuan, CnocoOCTBYIONINI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATeTbHOCTH, TPEeOyIoNmelH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOJIOHKUTEITLHON KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIN Pe3yabTarT.

B ocHoBe wMeromuku 06yqumI anrere N HaydajlaM MaTCMaTH4dYCCKOI'0O aHalln3a JICKHT
€SI TEIbHOCTHBIN IMPUHIHUIT 06y‘{CHI/IH.

Crpykrypa Kypca «Anredpa M Hayala MaTeMaTHMYECKOrO aHalM3a» BKIIIOYAET CIEeAyroIne
CoOJIepKaTeNbHO-METOANYeCKHe JUHUU: «Yucna U BeMUCIHEHUs», «DyHKIMM U rpaduxmy,
«YpaBHEHUS U HEPAaBEHCTBay», «Hadana MareMarndeckoro aHannsa», «MHOXKECTBA U JIOTHUKA.
Bce oCHOBHBIE COAEPKATENBHO-METONUYECKUE JIMHUM W3Y4arOTCsd Ha NPOTSKEHHHM JBYX JIET
o0y4yeHHs B cTapliei LIKOoJe, eCTECTBEHHO MOMOJHSIS JIpYr Jpyra M MOCTENEHHO HACBIIIAsICh



HOBBIMMX TCEMaMHU H pa3l[€.]’[aMI/I. I[aHHBIfI Kpr SABJIACTCA I/IHTeraTI/IBHI:IM, HOCKOHBKy
o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHIECCKHUI aHATIN3, TEOPHsi MHOXKeCTB u Jip. [1o Mepe Toro kak yJamuecs
OBJIAJICBAIOT BCE Oosiee IIMPOKMM MaTEeMAaTHYSCKHUM aIlllaparoM, y HHUX IIOCJIeI0BATCIIBHO
dbopMUpYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTHh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTYalluH, NMPUMEHITh 3HAHWs, MOJIyYCHHBbIE B Kypce «AureOpa W Hayalla MaTeMaTHYECKOTro
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENHFHO CHOPMYITMPOBAHHOW MaTeMaTHYEeCKOW 3agadd, a
3aTeM UHTEPIIPETHPOBATH IMOJTYYCHHBIN pe3ybTar.

CopepxarenpHo-MeTOAMYECKass JTUHUS «Uucina W BBIYMCICHHUS» 3aBepiuaeT (opMUPOBaHUE
HABBIKOB MCIOJIb30BaHUs JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOH mIkoiie. B
cTapuieil mkosie oco0oe BHUMaHHUE yensercs (OPMUPOBAHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOUAIONINX B C€0Sl MCIIOJIb30BAHHE PA3IUYHBIX (DOPM 3aMUCU JIEHCTBUTEIHHOTO
4yucila, YMEHHE PALMOHAJIBHO BBIOJIHATH JACHCTBUS C HUMH, AENIAaTh NPUKUIKY, OLICHUBATh
pesynbraT. OOydaromuecs: IMONTYYar0T HAaBBIKA TPHOIMKEHHBIX BBIYUCIICHUH, BBITOJHEHUS
JNEHCTBUI ¢ YKClIaMU, 3alMCaHHBIMHU B CTaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTEMaTHUYECKHX
KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAKEHUN.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealin3yeTcsl Ha MPOTSKEHUU BCEr0 0OY4YEHMsI B CTapllel
LIKOJIE, [IOCKOJIBKY B Ka)KJIOM pa3Jelie MPorpaMMbl IPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOIINX
3agad. OOyyaromuecs: OBJIaAeBAIOT PA3IMYHBIMH METOJAaMH PEUICHHUsS IEeIbIX, PAllMOHAIBHBIX,
UppallMOHATIBHBIX, OKA3aTeIbHbIX, JIOTapU(PMUUECKMX U TPUTOHOMETPHUUECKUX YpPaBHEHMIA,
HEpaBEHCTB U uX cucreM. [lonyueHHbIE YMEHUSI UCHOJIB3YIOTCS MPU UCCIEIOBAaHUM (PyHKUUN C
HOMOIIBIO TPOU3BOAHOM, pelIeHNH IPUKIIAJHBIX 33ja4y U 3a/1a4 Ha HaXOXJAE€HUEe HauOOJIBbIINX U
HauMEHbIINUX 3HaueHuil (yHkuuu. JlaHHas cojepraTeibHas JIMHUS BKJIIOYAET B ce0s Takxke
dopMHpoBaHHE YMEHMH BBINOJHATH pacué€Thl 1O GopMynaM, NpeoOpa3oBaHUs LENbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAKCHUM,
coJepXkalux creneHu M Jorapudmel. braromaps usyueHuio anreOpandeckoro Matepuala
MPOUCXOIUT JaJIbHENIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS yYaluXcs,
(bopMHpYIOTCS HaBBIKUM JEJYKTUBHBIX PpacCyXJIEHHH, pabOThl C CHUMBOJBHBIMH (OpMaMmuy,
MPEJICTaBICHUs] 3aKOHOMEPHOCTEN M 3aBHCHUMOCTEH B BHJIE€ PaBEHCTB M HEpaBeHCTB. Airedpa
npeziaraer 3p(eKTUBHbIC HHCTPYMEHTHI JUIsl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHbBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenbHo-MeToAnYecKas TUHUS «DYHKIIMHU U TPaQUKN» TECHO MEPEIUIETAeTCs C IPYTUMU
JUHUSMH Kypca, TOCKOJIbKY B KaKOM-TO CMbICIE 3aJaéT IOCIEeI0BaTEIbHOCTh H3YyUEHUs
marepuaia. M3ydyeHue cTeneHHOH, moka3aTelbHOH, Jorapu(MUUeCKO U TPUTOHOMETPUYECKUX
(GyHKIMHI, UX CBOMCTB M rpadHKOB, UCIOJB30BAHNE (PYHKIMH AJI pElIeHMs 3aJad U3 JAPYrux
y4eOHBIX IPEMETOB U PeabHOM KU3HU TECHO CBA3aHO KaK C MaTEMAaTHUYECKUM aHAJIU30M, TaK U
C pelleHHeM YypaBHEHHMM u HepaBeHCTB. [Ipm »ToM Oonbllloe BHHUMaHUE YAEISETCS
(GopMHpOBaHHIO yMEHHsS BbIpaXaTh (QOPMYIaMU 3aBUCHUMOCTH MEXAY pa3IMYHBIMU
BEJIMYMHAMHU, HCCIEAO0BAaTh IMOJIydeHHble (DYHKIMH, CTpOUTh HX Tpaduku. Marepuan 3Toi
COJIepKaTeNIbHON JIMHUU HALIEJIEH HA Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIOLIMX BBIPAXXaTb
3aBHCHUMOCTH MEXJy BEJIMUYMHAMHU B pa3Iu4yHOM (opme: aHamIuTH4ecKoW, rpaduueckoil u
cioBecHO. Ero wum3ydeHume crmocoOCTBYeT pa3BUTHIO AITOPUTMHUYECKOTO  MBIIIICHHUS,
CIOCOOHOCTH K 000O0IIEHUIO ¥ KOHKPETHU3AIUH, UCTIOIb30BAaHUIO aHAJIOTHH.

ConepxarenpHass auHUS «Hawyama MareMaTndeckoro asaiau3a» I03BOJISAET CYLIECTBEHHO
pacuIMpUTh KpyT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/a4, TOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh HUCCIIEIOBATh U CTPOUTH I'paduku (yHKIUHN, ONPEAEsATh X
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIYUCIATD IUIOMAAN GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conep)KaTellbHasi JIMHHAS OTKPBIBAE€T HOBBIE



BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHUYEeCKUX MOJENIed pealbHbIX CHUTyallul, HaXOXIACHUS
HAWIY4Ilero penieHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOTMYECKOTO U KPEaTUBHOTO MbBIIUICHUS, (POPMHUPOBAHHIO YMEHUN pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIT O
BBIIAIOIIMXCSl pe3ysibTaTaX, MOJYyYEHHBIX B XOJE pa3BUTHUA MaTeMAaTUKU KaK HayKd, M HX
aBTOpax.

CopepxarenpHo-MeTOIMYECKAsT JUHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeiaraloT Hauboyiee YHUBEPCAIBHBIA A3BIK, 00BEIUHSIOMNI
BCE paszenbl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTEMATHKH W HCIOJIB30BATh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Ausrebpa um Hayajla MaTeMaTHYECKOIO AaHAIW3a» IPUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYallUui, UCCIEIOBaHUS 3TUX MOJENEH ¢ MOMOIIbIO anmapaTa anreOpsl U
MaTEMaTUYECKOT0 aHaJM3a M MHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIUIETEHbl B KaXXIbll M3 Pa3AesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuanl Kypca HIMPOKO
WCIIOJIB3YETCS Ul pEeLICHUs IPUKIAIHbIX 3a1ad. [Ipyu pemenun peanbHbIX NPaKTUYECKUX 3a7a4
ydaliuecss — pa3BUBAlOT  HAONIOAATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMOJIb30BAaTh AHAIOTMIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesTenbHOCTh TIO (OPMHPOBAHUIO HABBIKOB PEUICHUS TNPHUKIATHBIX 337ad OpraHW3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHAIu3a».

MECTO YYEBHOI'O KYPCA B YYEEHOM I1IJIAHE

B ydeOHOM miaHe Ha U3ydeHHE Kypca anreOpbl M Hauajdl MaTeMaTHYeCKOro aHajau3a Ha 6a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmto B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JiBa
roja ooyuyenus — 170 gacos.

INJTAHUPYEMBIE PE3YJbTATbBI

OcBoenue yueOHoro npeamera «MaTemaTnka» JOJKHO oOecrieuynuBaTh JOCTH)KEHHE HAa YPOBHE
cpemHero o0mero o0pa3oBaHUs CIAEAYIOMUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3y/lbTaThl OCBOEHHUS MporpaMMbl ydeOHoro mpenmera «MaTteMaTHKa»
XapaKTEepU3YIOTCS:

['paxgaHCKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO TPAXKTAHCKON MO3UIINHN 00YYaOLIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YieHa  POCCHUHCKOro  oOIlecTBa, MPEACTaBICHHMEM O  MaTeMaTHYeCKMX  OCHOBAax
(YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpakAaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMIMU M Ha3HAYECHUEM.



ITaTpuoTHyecKkOe BOCOUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUICKOW T'PaXTaHCKOW HJICHTHUYHOCTH, YBKEHHUS K IMPOLUIOMY M
HACTOAIIEMY POCCHUICKOM MaTeMAaTUKH, IIEHHOCTHBIM OTHOLICHUEM K JOCTHUKEHUSIM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUuX HayKax, TEXHOJOTHIX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHMSI:

OCO3HAHHUEM JTYXOBHBIX HCHHOCTeﬁ pOCCHﬁCKOFO Hapozaa, C(l)OpMI/IpOBaHHOCTBIO HPAaBCTBCHHOI'O
CO3HAHUs, 3THYCCKOI'O ITOBCACHHUA, CBA3AHHOI'O C HNPAKTHYCCKHUM IMPUMCHCHUCM ,I[OCTH}I(CHHI;'I
HAayKH U OCATCIbHOCTBIO y‘léHOI‘O; OCO3HAHUCM JIMYHOI'O BKJIaJla B MOCTPOCHUC yCTOﬁ‘-IHBOFO

Oymy1iero.

DCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIOYass 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1au, pEIICHUM, PacCyKJICHUM; BOCIPUUMUYUBOCTHIO K MaTeMaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS NPUMEHATH MaTEMaTHUECKUE 3HAHUS B MHTEpecax 3/0pOBOr0 U
6e3omacHoro obpasa KHM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBINA PEKUM 3aHATHI U OTIbIXA, peryisipHas Gu3ndecKasi akTHBHOCTD);
¢du3nveckoro COBEPILIECHCTBOBAHMS, pu 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBLHOU
JESTCIIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYI0JII0OUS; NHTEPECOM K pa3IMuHbIM chepam
npoheccCuoHaNbHOM NEeATENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ NMPUI0KEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccu W Ppean30BBIBATE COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
peLIeHNN IPaKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO ~ JKOJOTMYECKOW  KYJIbTYphl, IOHUMAaHHEM BIMSIHHUS  COLIMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
JI00abHOTO  XapakTepa JKOJOTMYECKUX  MpoOseM; OpUEeHTalled Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWUU JUI peIIeHus 3ajad B 00JacTH OKPY)KAIOILIeH cpenbl, MIaHUpOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM ISl OKPY>KAIOIIEH CPEeJIbI.

HCHHOCTI/I Hay4YHOTI'O ITO3HAHHA.

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKM U OOIIECTBEHHOW TNPAaKTHKH, IOHMMaHHWEM MaTeMaTHYeCKOW HayKh Kak cQepbl
YEJIOBEUECKOU JIEATEIbHOCTH, 3TAIOB €€ pa3sBUTUA U 3HAYMMOCTH I Pa3BUTHUS LIUBUIN3ALUMY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKH M MAaTE€MaTU4YeCKOW KYJIbTYpOW KaK CPEACTBOM IMO3HAHUS



MHpa; TOTOBHOCTBIO OCYIIECTBJISTh TMPOEKTHYIO U HCCIENOBATENbCKYIO JI€ATEebHOCTh
WHAUBUAYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mpeaMmeTa «MareMarukay
XapaKTePU3YIOTCS OBJIaIEHUEM VHUBEPCATHHBIMUA HO3HAGAM ENIbHBIMU OeliCIBUSIMU,
VHUBEPCAIbHBIMU — KOMMYHUKAMUBHbIMU — OCUCMEUAMU,  YHUBEPCATbHLIMU — Pe2yISMUGHbIMU
oeticmsusmu.

1) Vnusepcanvnvie noznagamenshoie oeticmeus,  obecneuugarom @opmuposanue  6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUaIOWUXCs (0CB0eHUEe MemO0008 NO3HAHUSA OKPYICAIoOWe20 Mupd,

npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomamso ¢ ungopmayueti).

ba3oBrle Joruueckue QeUCTBUSL:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUN MEXIy TOHATUSAMH, (OPMYIUPOBATH OIPEACICHUS MOHATHH;, YCTaHABIUBAThH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS sl 000OIIECHUSI U CPABHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBAaTH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHEIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUUs B (paKTaX, TaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX; Mpeiararb KpUTEPUU JJIsi BBISBICHUS 3aKOHOMEPHOCTEH W
MNPOTHBOPEUHNIL;

JIeTIaTh  BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TpsAMBIE M OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlUIO, TMPUBOAUTH MPUMEPbl U  KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CYAECHHSI U BHIBOJIBI;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

bazoBrIe HCCaEIOBATEALCKIE ICHCTBUS

UCIIOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKANH HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTMPOCHI, (UKCHUPYIOIIHE MTPOTHBOpEYHe, MpoOJeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UITHI0, MHEHHE;

MPOBOIUTH CAMOCTOSTEILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIICTIOBAHNUE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHS, MPOIECCa, BBISABICHHIO 3aBHCHMOCTEH
Me>1<}1y 06’BeKTaMI/I, SIBJICHUSMMU, HpOHeCC&MI/I;

CaMOCTOATENILHO (OPMYIUPOBaTh OOOOIICHUST M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HAOJTFOICHNUs, UCCIICIOBAHMSI, OICHMBATH JIOCTOBEPHOCTh MOJIYUEHHBIX PE3YJIHTATOB, BBIBOIOB U
0000I1IEHHI;

HpOFHO?;I/IpOBaTI) BO3MOXXHOC pa3BI/ITI/Ie Hpouecca, a TAaKXXC€ BbIABUI'ATH Hpe)IHOJ'IO)KeHI/IH O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGora ¢ nudbopmarmei:

BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX MJii OTBETAa HA BOMPOC M IS
pelIeHus 3a/1a4u;



BbIOMpaTh  MH(OpMAIMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJU3UPOBATbh,
CHCTEeMaTH3UpPOBAaTh M HHTEPIPETUPOBATh HMH(OpMAINIO pa3IMYHBIX BUAOB H  (HOpM
NPECTABIICHHUS;

CTPYKTYpPHPOBaTh HMH(OPMALMIO, MPEJCTABIATh €€ B PAa3IUUHBIX (popmax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHMBATH HAIEKHOCTh HH(POPMALIUH IO CAMOCTOATENILHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvnvie KOMMYHUKAmMUBHble Oelicmeus, obecneuusaiom chopmuposannocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo61ieHue:

BOCIIpUHUMATh 1 q)OpMyJIPIpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LCIIAMHA O6IJ_I€HI/I$I;
SACHO, TOYHO, I'PAMOTHO BBIPAXKATHh CBOKO TOYKY 3pPCHHUA B YCTHBIX U IMMCBMCHHBIX TCKCTaX,
JIaBaTh MOSICHEHUS 110 XO/Iy PEIICHHS 33/1a41, KOMMEHTHPOBATH MTOJIYYECHHBII PE3yNIbTaT;

B XO0J€ OOCYXIEHMs 33a/aBaTb BOIPOCH II0 CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelraeMoi 3a1auy, BBICKA3bIBaTh WJCH, HAIIEJICHHBIC HA MOMCK PEIICHHS; CONOCTABISATH CBOM
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PA3IM4HME U CXOICTBO
HIO3UIIMIA; B KOPPEKTHOH (hopMe POPMYIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

NpEACTaBIATL PE3YJIbTaTbhl PCHICHUA 3aJadyd, OKCIICPUMCHTA, HCCICIOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

CoTpy/HUYECTBO:

NOHUMAaTh W HCIOJB30BaTh IPEUMYIIECTBA KOMAHAHOW M WHIMBHIYaJbHOH paOOTHl IIpH
pemieHNH y4eOHBIX 3aj1a4; MPUHUMATh [EJ1b COBMECTHOW JEATENIbHOCTH, IUIAHUPOBAThH
OpraHM3alUI0 COBMECTHOM paboThI, pacnpeaeisTh BUAbI padoT, JOTOBapHBATHCS, OOCYXKIaTh
MIpoIIeCC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax padoThl (0OCYXIeHHs, OOMEH MHEHHUH, «MO3rOBbIE
IITYpPMBI» W WHBIC); BBIIOJIHITH CBOIO YacTh pabOTBl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMHM 4JI€HAaMH KOMAaHJbl, OIIEHMBAaTh KAauyeCTBO CBOEro BKJaJa B OOMMH NPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvhnvie pecynamuensie oelicmsus, obecneyugarom  Gopmuposanue  cMblCI08blX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

CamMoopranm3anusi:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHUS 3aJayd, BBIOMpPATh CHOCOO pElIeHUus C Yy4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapHaHThI pEUIeHHUH ¢ y4ETOM HOBOM MH(OPMALIUK.

CaMOKOHTpOJIb:

BJIAJICTh HABBIKAMU IO3HABATEIbHOW PE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUUA U
MBICIIUTENIBHBIX ~ TPOLIECCOB, HMX  PE3YyJNbTAaTOB; BIAJETh CIIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PELIEeHUs MaTeMaTHUeCKOM 3a1aun;

NPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIpU pEIIEHWU 33aJadd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAMJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSAM, OOBICHATh NIPUYMHBI JOCTHXKEHUS WIN
HEIOCTHXKEHUS  PE3YyNbTAaTOB  JEATENbHOCTH, HAXOAUTh  OIIMOKY, JaBaThb  OLICHKY
PUOOPETEHHOMY OIIBITY.



INPEJAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTo Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHajn3a» Ha YPOBHE
cpenHero odmiero o0pa3zoBaHus JOHKHO 00€CIeUMBaTh JOCTHXKEHUE CIEIYIOMIMX MPEAMETHBIX
00pa30BaTeNIbHbBIX PE3YJIbTATOB:

10 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATHAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE 4YHCIO, OOBIKHOBEHHAas U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BeinonsaTe apupmeTryeckue onepanun ¢ paliioHaIbHbIMU U JI€HCTBUTENbHBIMU YUCIIAMH.
BoimonsaTe npulimKEHHBIC BEIYUCIICHHS, UCIIOJB3Ys MIPaBUiIa OKPYTJICHUS, eNIaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSMH: CTENEHb C IEJIBIM II0OKa3aTesleM; CTaHAapTHas (opma 3ammucu
JIEMCTBUTENIBHOTO YKCIIA, KOPEHb HAaTypajbHOW CTENEHH; UCIOJIb30BaTh MOAXOJAILYI0 (opMy
3anMcy JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs IPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.
OnepupoBaTh NOHATUSAMHU: CHHYC, KOCUHYC W TaHI'€HC IIPOM3BOJIBHOTO YIJa; HCIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIe TPUTOHOMETPUIECKHE (PYHKIINH.

YpaBHeHUs M HEpABEHCTBA

OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YPaBHEHHUE, HEPABEHCTBO; LIEJIO€, DPAalMOHAIBHOE,
MUPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUITOHOMETPUUECKOE YPABHEHHUE;

BrimonnaTte npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUM u pears
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeinonssaTe npeoOpa3oBaHus 1eNbIX, PallMOHAIBHBIX U UPPALMOHAIBHBIX BEIPAXKEHUH U peliaTh
OCHOBHBIE THIIBI LENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
IIpuMeHATE ypaBHEHUs U HEPABEHCTBA Ul PELICHUS MAaTeMAaTHMYeCKUX 3a7ad W 3a1ay u3
Pa3IUYHBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

MogenupoBaTh peajbHblEe CUTYAIlMM Ha SI3bIKE aIreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHHUS,
HEPABEHCTBA IO YCIOBHUIO 3aJa4M, HMCCIEINOBATH ITOCTPOCHHBIC MOJEIN C HCIOJIb30BAHUEM
ammapara ajireOpsbl.

DOyHKIUH U rPpauKu

OnepupoBaTh MOHATUAMU: (YHKIHS, CHOCOOBI 3amaHus (YHKIIMU, O0JIACTH OINPEICICHHUS W
MHOY€ECTBO 3HauUeHUH (QyHKIMU, TpapuK QyHKIIMH, B3aUMHO 0OpaTHbIE (GYHKIUU.

OnepupoBaTh MOHATHSAMHU: YETHOCTh M HEUETHOCTh (YHKIUHU, HYIU (YHKIUHU, POMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBatek rpaduku GyHKIUN A1 peLIeHUs] YpaBHEHHH.

CrpouTth 1 4uTaTh rpaduKu JTUHEHHON (YHKIIUH, KBaAPaTUUHON (QYHKIMH, CTETIEHHON (QYHKIIUU
C IIeJIBIM [TOKa3aTesIeM.

Hcnonb3oBatk rpaguku GYHKIUHI 17151 MCCIEI0BAHUS IPOIIECCOB M 3aBUCUMOCTEH MPHU PELICHUH
3aJa4 U3 APYrux y4eOHbIX IPEIMETOB U peaJbHON KU3HM; BhIpaXXaTh (GOopMyIaMu 3aBUCUMOCTH
MEX/y BEIUYHMHAMHU.

Hauana maTeMaTH4eCKOro aHAJIN3a

OHGpHpOBaTI) IIOHATUAMU: I10CJIEI0OBATCIILHOCTD, apI/I(i)MeTI/I‘—IeCKaﬂ n reoMETpruICCKas
IIPOrPECCHUH.

OnepupoBaTh TOHATHSMHU: OECKOHEUHO YOBIBAIONIAsi TEOMETPUYECKasl MPOrpeccHsi, CyMma
0eCKOHEUHO yOBIBAOIIEH r€OMETPUUECKOI MPOrPECCHH.



3aI[aBaTB MOoCJICA0BATCIIbHOCTU pa3JINYHbIMU CHOCO6aMI/I.
Hcnonp30Bath CBOMCTBA MOCJIEAOBATEILHOCTEH U MPOTPECCUU U1l PEUICHUS PEAIbHBIX 3aaad
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, ONEPAIH HaJl MHOKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisi OMUCaHUsl peajlbHBIX IMPOIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAMU: OIIPENEIECHUE, TEOPEMA, CIEICTBUE, 10KA3aTENbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTh NMOHATUSAMHU: HATYPaJbHOE, LEJIOE YUCIO; MCIOJIB30BaTh IPU3HAKU JEIMMOCTH
LEJIBIX YUCEII, PA3JIOKECHUE YHUCIIA HA IIPOCTHIE MHOKUTENM JUUIS PELICHHS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM YKcia, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs M HEpaABEHCTBA

[TpuMeHsATH CBOMCTBA CTENEHU A NpeoOpa3oBaHUs BBIPAKEHMI; ONEPUPOBATh IMOHITUSMU:
II0Ka3aTeJIbHOE YPABHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI II0KA3ATEIbHBIX YPABHEHUI
Y HEPABEHCTB.

BrimonsaTe npeobpa3zoBaHus BEIpAKEHUH, COACPIKAIINX JIOTapH(PMbI; ONIEpUPOBATH TTOHATHSIMH:
JOrapu(pMHUECKOe YPaBHEHHE U HEPAaBEHCTBO; pellaThb OCHOBHBIC THIBI JOrapU(PpMHUUECKUX
YpaBHEHUM U HEPABEHCTB.

Haxoauts perieHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATUSIMHU: CUCTEMA JIMHEWHBIX YpaBHEHMM U €€ pelleHHe; HUCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUIS PEILICHUS IPAKTUYECKUX 3aady.

Haxomute pemeHns NpoCTEHIIMX CHCTEM M COBOKYIIHOCTEH palMOHAIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh peajbHble CUTYyallMd Ha S3bIKE aareOpbl, COCTABIIATH BBIPAKEHUS, YPABHEHMUS,
HEPaBEHCTBA U CHUCTEMBbI II0 YCIOBHUIO 3aJaudd, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM armapara anreOpbl.

DOyHKIUH U rpaduKu

OnepupoBaTb  NOHATUSMM: lepuoaudeckas  (QyHKUUSA,  NPOMEKYTKM  MOHOTOHHOCTHU
(GyHKLIUHU, TOUKH SKCTpeMyMa (DYHKIMHM, HauOoiblllee M HauMeHblee 3HaueHUs (YHKLUUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCe0BaHus QYHKINH, 3a1aHHOM rpauKoMm.
OnepupoBatb MOHATUSAMH: rpaduKu [I0Ka3aTEeIbHOM, JorapupmMuyecKon u
TPUTOHOMETPUUECKUX (PYHKUMN; N300pakaTh UX Ha KOOPJIAMHATHON TIOCKOCTH M HCIOJIb30BATh
JUISL pELLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPIMHATHON MJIOCKOCTU IpapUKU JUHEHHBIX YpaBHEHUH U UCIIOJIb30BATh MX
JUISL pELLIEHUs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonws3oBatk rpaduku GyHKUMNA U1 UCCIEOBaHMS MPOLIECCOB M 3aBUCHMOCTEHM W3 JIPYrHX
y4eOHBIX AUCLUIUINH.

Hayana mareMaTH4ecKOro aHajmu3a

OnepupoBaTh NOHATUSAMHU: HENpepbIBHAS (YHKIUS; IPOU3BOIHAS (DYHKLMHU; HCIIOJIB30BATh
reoMeTprUYecKuil 1 pU3MYECKHii CMBICIT MPOU3BOAHOM I peleHns 3ajay.

Haxoauth mnpou3BOAHBIE 3JIEMEHTApHBIX (DYHKUWNA, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.



Hcnons30BaTh MPOU3BOIAHYIO AJIsI UCCIENOBaHMS (DYHKIIMA HA MOHOTOHHOCTh U 3KCTPEMYMHI,
MPUMEHSTH PE3yJIbTaThl HCCIICIOBAHKS K TIOCTPOCHHUIO IPpaUKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKICHUS HAMIYUYIIETO PEIICHHS B MPHUKIATHBIX, B TOM
YHpCJIe COIMAIbHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh TMOHSATUSMHU: TEPBOOOpa3Hass W WHTErpall; MOHUMATh T'C€OMETPUYECKUUA U
(bU3HYECKUI CMBICIT HHTErpasa.

Haxomute mepBoOOpa3HbIE AJIEMEHTApPHBIX (YHKIUN; BBIYHCIATH HMHTErpail 1o ¢GopMmyle
Herorona—Jleiiouuna.

Pemare mnpuknajHble 3a7add, B TOM 4YHCIIE COIHMAIbHO-YKOHOMHYECKOTO M (PH3UIECKOro
xXapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHaIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BbIYUCICHUSA

e Pammonanbueie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOM, TMPOLEHTHI, OCCKOHEUHBIC
nepuonuveckue ApoOu. ApudMmeTHyecKre Omepanud C  palMOHAIBHBIMUA  YHCIAMH,
npeoOpa3oBaHusl YUCIOBBIX BblpakeHUHl. [Ipumenenne npobei ¥ MPOLEHTOB Ul PELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

e JleilicTBUTENnbHbIE uucia. PannoHanpHble M UppalMOHANIbHBIE uucia. ApudpmeTuyeckue
omnepaluMud C JCHCTBUTENBHBIMU  4YuciaaMu. [IpuOmmk€éHHbIE BBIYMCICHUS, IpaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYUCICHUMN.

e Crenenb c uenbM nokaszareneM. CrangapTHas ¢opma 3amucH JAEHCTBUTEIBHOIO 4YHCIA.
Hcnonb3oBanue mnoaxosmied (GopMbl 3alUCH  JEHCTBUTENBHBIX YHCEN JJIs pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

e Apudmernueckuil KopeHb HaTypaJbHOM creneHu. JleHcTBUS ¢ apupMETUYECKUMU KOPHIMHU
HATypaJIbHON CTEIICHHU.

e (CuHYC, KOCMHYC M TAaHI€HC YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTAaHI€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHUs1 M HEpaBEHCTBA

e ToxmecTBa M TOX/IECTBEHHBIE TPEOOPA30OBAHMUS.

e [IpeoOpa3oBaHHe TPUTOHOMETPUUYECKUX BbIpaxkeHH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopMyIbI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTo 4 HHTEPBAJIOB.
Perenue nensix u JpoOHO-pallMOHABHBIX YPAaBHEHUN 1 HEPABEHCTB.

Peuienue nppanyoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPaBHEHU M.

IIpruMmeHeHrne ypaBHEHUMHM M HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3ajJad U 3a1ad u3
pa3IMYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DOyHKUUH U rpadpuku

o  ODynkuus, cnocoObl 3a1anus GyHkuuu. I'padguk pynkumn. Bzaumuo oOpaTHble GyHKITHH.

e (Onactp ompezeneHuss U MHOKeCTBO 3HaueHuM QyHkuuu. Hymm ¢ynkuuu. IIpomexyrku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

e CreneHHas (QyHKIMS C HaTypaJbHBIM M IEJNbIM ToOkKa3areieM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTENEeHN.

e TpuroHomerpuueckass OKpPY)KHOCTb, OIpEJeNIeHue TPUTOHOMETPUYECKUX  (PYHKUIUN
YHCJIOBOTO apryMeEHTA.



Hauyana MaTeMaTH4eCKOT0 aHAJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIE0BATEIILHOCTEMN. MonoToHHEIE
IOCJICJOBATEIILHOCTH.

Apudmerrdeckas 1 reoMeTpruUecKas mporpeccur. beckoneyHo yObIBaromas reoMeTpudecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TeoMeTpudecko mporpeccun. Dopmyna
CJIOKHBIX HpOI_IeHTOB. I/ICHOJIB3OBaHI/I€ nporpeccym JUIA peIJ_IeHI/Iﬂ peaanHx 3a1a4
MIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHokecTBO, onepauru Haj MHoXecTBamu. Jlumarpammbl Oiinepa—Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOT'O armapara JJisi OMUCAaHUsl PealIbHBIX MPOLECCOB U SIBJICHUH, NMPU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHbIX MMPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucaa ¥ BIYUCIEHUS

Hatypanbnbie u nemnbie uncna. [Ipu3Haku 1eTMMOCTH LETbIX YHUCE.
CrerneHsb ¢ palmoHaIbHBIM MTOKa3zareraeM. CBOWCTBA CTETICHH.
Jlorapudwm yucna. JlecaTuyHble U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEeM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JUHEHHBIX ypaBHEHHH. PelieHue NpukIaaHbIX 3a/7ad C IMOMOIIBIO CHUCTEMBI
JIMHENHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTUYECKHUX 3a1ad U
3a/1a4 U3 pa3InYHbIX 00J1acTeil HAyKU U peaibHON XKU3HU.

DyHKIUUHN U TPaPUKH

Oynkuus. [lepuonnueckue pynxuuu. [IpomexxyTku MOHOTOHHOCTH (pyHKIIMK. MaKCHUMyMBbl
1 MUHUMYMBI QyHKIIMUA. Hanbosbiiee 1 HanMeHblliee 3HaueHne (PYHKITUU Ha TTPOMEKYTKE.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUHU, X CBOMCTBA U TpadUKH.

Wcnonb3zoBanue rpapukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U IMHEWHBIX CUCTEM.
Ucnons3zoBanne rpadukoB (GyHKIUNA IS WCCIACAOBAHHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MpPHU PELIEHUHU 33Ja4 U3 JPYrHMX Y4eOHbIX MPEIMETOB U peajbHOU
YKU3HU.

Hayana MaTeMaTH4eCKOro aHAJIN3a

HenpepriBable pyHKIME. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.
[TpousBoaHbIe 37eMEHTApHBIX (QYHKUMNA. DOpMYNbI HAXOXKACHUS MPOU3BOAHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[TpruMeHeHHEe MPOU3BOAHOM K MCCIEI0BaHUIO (YHKIUH HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUsl (YHKIIUN Ha OTPE3Ke.



[IpuMeHeHre TNpPOU3BOAHON Ul HAXOXKJIEHUS HAWIYYIEro pelieHus B MPHUKIAJHbIX
3ajjauax, AJs ONpeeseHUsl CKOPOCTH Ipollecca, 3aJaHHOT0 (pOpMyJIOi WK rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WuTterpan, ero reoMeTpudyeckuid M (PU3MUECKUI CMBICA. BblumcieHue wuHTErpaiga 1o
¢dopmyne HeroTona—Jlelioauna.

TEMATHYECKOE INTAHUPOBAHMUE

10 KVIACC

No Haumenosanue Konuuects DJIEKTPOHHBIE ydeT pabouel mporpamMmsI

n/ pa3zenoB U TeM 0 4acoB (undpoBrie) BOCIIUTAHUS

1| MPOTrpaMMBbI Beero 00pazoBaTebHbBI
€ pecypchl

1 |IMHokecTBa 14 -yCTaHOBJIEHHUE JOBEPUTEIIBHBIX
paroOHaIbHBIX U OTHOLUCHUM MEXIY

o NeJarornyeckuM pabOTHUKOM U
JNCUCTBUTCIIBHBIX
00yJaroImuMUcH,
qucen. PaiuonanbHbie CIIOCOOCTBYIOIINX NO3UTUBHOMY
YpaBHCHUSA U BOCTIPHATHIO 00YUaIOIHMHCST
HEPaBEHCTBA TpeGoBaHMil U MPOCHO MMeIArOrHIECKOTo
=] paboTHHKA,

2 || ®yHKIMM U TpadUKH. 6 MPHUBICYCHHUIO HX BHUMAHHS K
Crenens ¢ neibM 00CyXK1aeMOii Ha ypOKe
nokasarejieM HH(POPMALINH, AKTUBU3AIHH

3— A - 13 TI03HABATEILHOM SSTEILHOCTH;

pI/I(l)MeTI/queCKI/II/I - MOOYKIeHNE 00YJAIONINXCs COOII0IaTh
KOPCHb N—OU CTCIICHU. Ha ypoKe
HppaunonaibHbie OOLIENIPUHATEIC HOPMBI TIOBEICHHS,
ypaBHeHH;{ u npaBujia O6H.[€HI/IH CcO
HepaBeHCTBA POIII 10 x1ace CTapIIUMU (IIeAarOrHYeCKIMHU
= pabOTHHKaMK) M CBEPCTHUKAMHU
https://resh.edu.ru/ .
4 ||Dopmymsl 22 " (oOyuaromMucs), NPUHIHIEI yaeOHOI
subject/51/10/
TpuroHoMmerpuu. Tpuro JMCIUTITMHBL 1
MDOIII 10 kmace .
HOMETPUYECKHE - CaMOOpTaHU3AIHY;
https://uchebnik.m |- npusneuenne BHIManus 0GyyarommXCs K
YPaBHCHHUSA os.ru/catalogue?ali |\nemrocTHOMY acmekTy

5 ||[TocaenoBaTeIbHOCTH U 5 ases=lesson_templ ||u3yuaeMbix Ha ypOKax sSBICHHI,
IPOTPECCUH ate,video lesson,vi opraHI/BauI/Iv;{ UX pabOTHI C

— deo&sub]ect progr MOJIy4YacMOH Ha YPOKE COIMATIbHO

6 |[loBTOpenue, 3 am ids=31937337.|[3Ha4umoi nadopmauueii —
0000mIcHHE, 32663023&class | [AHMIMHPOBaHHE ee oGCysIeHNs,
CHCTEMATH3AIUS evel ids=11.10 BBICKa3bIBaHHS 00YJIAIOIIHMHUCS

o - CBOETO MHEHWUS TI0 €€ TOBOJIY, BRIPAOOTKH
3HAHUU

CBOETO K Hel

OTHOIICHMUS,

- UCIIOJIb30BAHUEC BOCIIMTATCIIbHBIX
BO3MOXHOCTEHN coAepKaHUs

yueOHOTro MpeaMeTa 4epe3 AEMOHCTPALHIO
o0yJaromumcs

MIPUMEPOB OTBETCTBEHHOTO, TPaXIaHCKOTO
MTOBEICHHS,

MIPOSIBJICHUS YSIIOBEKOIIOOUS U
0OPOCEpACYHOCTH, Yepe3 MmoI00p
COOTBETCTBYIOIIUX TEKCTOB JJIA UYTCHHUA,
3aj1a4 Jisl pelieHusl,

MIPOOJIEMHBIX CUTYaIUi ISt OOCYKISHHS B
KJacce;

- IPUMEHCHUEC HAa YPOKE MHTCPAKTUBHBIX
¢opm paboTsl ¢

O6y‘{aIOIIII/IMI/IC$IZ HWHTCJUICKTYyaJIbHBIX UI'D,



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

Ne Haumenosanue Konuuects DNIEKTPOHHBIE y4deT paboueit mporpaMMeI
1/ paszenoB U TeM 0 4acoB (mudpoBsIe) BOCITUTaHUS
a MpOrpaMMbI Beero o0pa3oBaTelbHbI
€ pecypchl
CTUMYITHPYIOLIHNX
M03HABATENHHYIO MOTHBAIIHIO
00yYarOLINXCs; AUCKYCCHI,
KOTOpBIE JAf0T 00yJaromumcs
BO3MOXHOCTB IIPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO THAJIOTA;
TpyIITOBOH pabOTHI HITH
paboTHI B Iapax, KOTOpPhIE y4aT KOMaHIHOH
paboTe u
OBIIEE KOJIMYECTBO 68
YACOB I10
ITPOI'PAMME
11 KJIACC
Ne || HaumenoBanwue pa3zaenos u | Kommdectso DIIeKTPOHHBIE VYyer paboueil mporpaMMBbl BOCITUTAHHS
1/ TEeM IPOTPaMMBbI 4acoB (udposbIe)
Beero oOpa3oBaTeybHbIe
pecypcbl
1 ||Ctemnens ¢ 12 https://resh.edu.ru ||-ycTaHoBICHHE TOBEPUTEIBHBIX
DPALIOHATBHBIM /subject/17/10/  ||oTHOLIECHMI MEK LY
Ne1arorn4eckuM pabOTHUKOM U
II0Ka3aTcJIEM.
00yYaroIUMHCS,
IlokasarenpHas CIIOCOBGCTBYIONINX MO3MTHBHOMY
GbyHKIHS. BOCTIPUATHIO 00Y4aIONIIMHCS
TlokazaTelbHbIe TpeGOBaHUi U MPOCHO MeIarornaecKoro
ypaBHEHUS U paboTHHKa,
MPUBJICYCHHIO MX BHUMaHUS K
HEpaBEHCTBA y
L o0cyxIaeMoil Ha ypoke
2 J_[Ol“apI/I(I)MI/I‘IeCKaH 12 WHpOpPMAIINH, aKTUBU3AIIUI
(byHKIII/IfI- MMO3HABATEILHOMN JESITESIILHOCTH;
JorapudMudeckue - moOyxaeHne 00yJarImuxcs cooIto1aTh
Ha ypOKe
YPaBHCHUA U OOIIENPUHATHIE HOPMBI TIOBEICHUS,
| |[HEepaBeHCTBa npasuiia oOILEHUs CO
3 ] TpUroHOMETpHYECKHE 9 CTapIIUMH (IIe1arOTHIeCKUMU
paObOTHUKaMH) U CBEpPCTHUKAMH
YHKIMH 1 UX TpadUKy. (oOy4JaronMucs ), MPUHIUITE] YIeOHOMH
TpI/IFOHOMeTpI/I‘leCKI/Ie JUCIUIUIAHEI 1
HCPaBCHCTBA caMOOpraHu3aIny,
o - IpUBJICYCHNE BHIMAHUS O0YYArOLINXCS K
4 |Mponssomas. 24 LEHHOCTHOMY aCIIeKTY
Ipumenenue M3y4aeMbIX Ha YPOKax SIBJICHHUIA,
MPOU3BOJHOMN OpraHu3anys ux paboTsl ¢
TOJTy9IaeMOi Ha YPOKE COITHATBHO
> MrTerpan 1 ero ? 3HaYMMOI nHpopManuei —
| |[IPUMCHCHUA VHULMUPOBAHUE €€ 00CYKICHHS,
‘CI/ICTeMI)I ypaBHEHHi H 12 BBICKA3bIBAHUS O0YHAOIMHUCS
S CBOEr0 MHEHHS 110 €€ MIOBOAY, BHIPAOOTKH
7 |[HatypasbHBIC U TIENTbIC 6 CBOETO K HEil
qurcia OTHOLICHHS;
8: TosToperue 18 - HCTIOJI30BAHNE BOCIHTATEIbHBIX
’ BO3MOXHOCTEH ComepKaHus
0000mIEenne, y4eOHOTO MTPEAMETA YEPES JEMOHCTPAIIUIO
CHUCTEMAaTHU3al Ui 3HAHUHU obydJaromumcst




No || Haumenoanue pazzaenos u || Konndectso DIIeKTPOHHBIE VYyer paboueil mporpaMmbl BOCITUTAHHS
/i TEeM TPOTPaMMBI 4acoB (udposbIe)
Beero o0Opa3oBaTeybHbIe

] pecypcbl
MPpUMEPOB OTBETCTBECHHOI'O, I'PAXKAAHCKOTO
MOBCACHUA,
MPOABJICHUA YeJIOBEKOII00US U
0OPOCEPACIHOCTH, Yepe3 Mo00p
COOTBETCTBYIOLIUX TCKCTOB AJId UYTCHUA,
3aja4q Jjid peuIeHus,
MPOOJIEMHBIX CHTYalnil sl 00CYKICHUS B
Kiacce;
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YACOB I1O

I[TPOI'PAMME

PaGouass mporpamma y4eOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHS [JIsl
odyuarmmuxcs 10 —11 kiaaccoB

MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yue6Horo kypca «l'eomerpusi» 6a3oBoro ypoBHs A odydaromuxcs 10 —11
KJaccoB paszpaboraHa Ha ocHoBe PenepanbHOro TIOCYAapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHAapTa CpPEeJHEro oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
HOpPEIbABISEMbIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, U TPAAULUNA POCCHICKOro 00pa3oBaHMSL.
Peaﬂmaunﬂ ImporpaMmabl o0ecIieynBaeT OBJIAJICHUC KJIIIOYCBbIMHU KOMIICTCHIIUSIMU,
COCTaBJIIIOLMMHM OCHOBY JUISI CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06III€KYJ'II>TypHOFO, JIMYHOCTHOT'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}omnxcs{.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca reoMeTpun Ha YpOBHE CpeIHEro o01iero oopa3oBanus o0yciaoBiIeHa
NPAaKTUYECKOH 3HAUYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pPEe3yJIbTaTOB OO0yueHUs
T€OMETPUH B  HANpPaBICHWW JIMYHOCTHOTO DPa3BUTHA  OOydarommxcsi, (HOpMUPOBAHHS
(GYHKIMOHATHPHONH MaTeMaTW4ecKOW TPAMOTHOCTH, W3YYEHHs IPYTUX YUeOHBIX IHCHUIUIVH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKIACHUHU
F€OMETPUUECKUX a0CTPaKIIMi, COOTHOIIEHUN PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHus
MaTeMaTHYeCKOW HayKOH SBIEHHI M MPOLIECCOB pealbHOTO MUpPA, MECTE F€OMETPUH B CHCTEME
HAayK M pOJIM MaTEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYyYHOM IIO3HAHWU W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHPOBO33PEHUS YUAIIMXCS, a TakXKe KadyecTB
MBIIUIEHHSI, HEOOXOIMMBIX JJISl a1alTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsETCS OAHUM U3 0A30BBIX NMPEIMETOB HA YPOBHE CPEIHETO 00IIero oopa3oBaHus,
Tak Kak oOecrnedynBaeT BO3MOXKHOCTh H3YyUYEHHS Kak JAMCHUIUIMH €CTECTBEHHO-HAYyYHOU
HaINpaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbIieHne, GOpMUPYEMOEe MPU HU3YyYEHUU OOYUYaIOIMIMMHUCS TOHSITHHHBIX OCHOB
reOMETpUHM M TIOCTPOCHHWU UEMOYKH JIOTUYECKMX YTBEPXKICHMH B XOJ€ pELIeHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIeHUH 337ad eCTECTBEHHO-HAyYHOTro LUKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHEeHTHUPOBAThCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJIb BO BCEX OOJIACTIX
JeSITeNIbHOCTH 4esioBeka. OpreHTalus yeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe



YCJIIOBHUE €r0 COIIMAIBHOTO OBITHS, (hopMa OTpaXKeHHsT OKPYIKAIOIIETO MHUPA, YCIOBHE yCIEITHOTO
TIO3HAHUS " aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBaHue
HPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBEAMHSET pa3HbIe BUIbI YUCOHOW U TPYIOBOM IESTEIBHOCTH,
SBIISICTCS. OJAHMM M3 TPOPECCHOHATBHO BAXKHBIX KAdyeCTB, IOATOMY aKTyalbHa 3ajayva
dopMupoBaHusi y OOYYAIOUIMXCS TPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOrO MBIIUICHUSI — CYHNIECTBEHHOIO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JeATEIbHOCTH IO MHOTUM HAIIPaBIICHUSIM.

Llens ocBoeHms mporpammbl yueOHOro Kypca «['eomerpusi» Ha 0a30BOM ypOBHE OOy4YCHHS —
obmieo0pa3oBareTbHOC U OOIICKYIBTYpPHOE pa3BUTHE OOYdYAIOIIUXCS uepe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOJIb30BaHUS CUCTEMATHYECKUX T'€OMETPHUCCKUX 3HAHWH U
JCUCTBHM, CIICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEITHOTO TPOJIODKSHUSI 00pa30BaHUsI 110
CHEHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[IporpamMa mo reomeTpuu Ha 0a30BOM YpOBHE Ipe/lHAa3HaueHa JJs 00ydaromuxcs cpenHei
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBanus. Takum oOpa3zom, oOyuaromiuecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIueE
MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIC CO CeNU(UKON TeOMETPUU U HEOOXOAUMBIC IS KU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
riIyOOKO, €Cli B JalbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUCCKUX 3HAHUSIX B
po(hecCuOHATILHOM e TENIbHOCTH.

JlocTroKeHME 1IeTH OCBOCHUS TIPOTrPaMMBbI 00ECIICUNBACTCS PEIICHHEM COOTBETCTBYIOIINX 3a/1a4.
[TproputeTHbIMM 3aadyamMu OCBOEHUsI Kypca «l'eomerpum» Ha 0azoBomM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

(dopMupoBaHUE MPEICTABICHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIBTYpbl M OCO3HaHHUE €€
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(dopMupOBaHHE TPEACTABICHUS O MHOIOIPAaHHUKAX W TeJlaX BPALICHUS KaK O BAKHEHIINX
MATeMaTHYECKUX MOJEISIX, TO3BOJISIONIMX ONUCHIBATH W HM3y4aTh pa3Hble SIBJICHUS
OKPY’KaIOIIETo MUPA;

dopMupoBaHHE YMEHHUS paclio3HaBaTh Ha 4YepTekax, MOJENSIX U B pPEATbHOM MHpE
MHOTOTPaHHHKH ¥ TeJla BPaICHNUS;

OBJIAJICHHE METOJaMHU DEIICHHs 3aJad Ha MOCTPOCHHsS Ha M300paKEHHSX MPOCTPAHCTBEHHBIX
duryp;

(dopMupoBaHHE YMEHHUsI ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH O MHOTOTPAaHHHMKAaX M TellaxX
BpAIIICHUS U KX OCHOBHBIMU CBOMCTBaMH;

OBJIAJICHHE AITOPUTMAaMH PEIICHHSI OCHOBHBIX THIIOB 33/1a4; (OPMUpPOBAHUE YMEHUS POBOINTH
HECIIO)KHBIE JIOKA3aTeNIbHBIC PACCYKICHUS B XO/I€ PEIICHHUS CTEPEOMETPHUECKUX 3aj1ad M 33149 C
NPAaKTHYECKUM COJICPIKAHUEM;

pa3BUTHE HMHTEIUICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OOyYarolIMXCsl, MO3HABATEILHON
AKTHBHOCTH, UCCIIEJOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIILICHHS;

dopmupoBanne  (YHKIMOHAIBHOH  TIPAMOTHOCTH, PEJICBAHTHOW TICOMETPUU:  YMEHUE
pacno3HaBaTh TPOSBICHUS TEOMETPUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaNbHBIX JKU3HCHHBIX CUTYAlUSAX U MPU H3YUCHUH IPYrHX YYeOHBIX MPEJAMETOB, MPOSBICHHS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYyIHpPOBATh MX Ha S3BIKE TEOMETPHH W CO3/1aBaTh
FEOMETPUYECKUE MOJICIH, MPUMEHSATh OCBOCHHBIA TCOMETPUYECKUHN ammapar jisl PeuieHUs
NPaKTHKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTYYCHHBIE PE3YIIbTATHL.
OTIMYUTETBHOW OCOOCHHOCTBIO MPOTPAMMBbI SIBJSIETCS BKJIIOYCHHE B KypC CTEPEOMETPUH B
HayaJie ero U3y4eHUs 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO MTO3HAHUS, W ONPEICIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
NPOCTPAHCTBEHHOTO  MBIIIICHUS, CTUMYJIHPYET TNPOTEKAaHHE WHTYUTHBHBIX MPOLECCOB,
MOTHBHPYET K JAaJbHEHIIEMY U3YUCHHIO TIPEMETA.

[lpenmourenne OTAAETCS  HATJSIHO-KOHCTPYKTUBHOMY  METOAYy OOy4YeHus, TO ecCTb
TEOPETHUYSCKHE 3HAHHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-IIPAKTUYECKON
NeaTeNIbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX TPEACTABICHUH Yy YydYallUXcs B  Kypce



CTEpEOMETPUH MPOBOJIUTCA 32 CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3ajjad Ha OIEpPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpa3za NPOBOAUTCS C
OTIOpPOil Ha HATJISIHOCTB, a ONEPUPOBAHKE 00Pa30M — B YCIOBHUSIX OTBJICUCHHS OT HATJITHOCTH,
MBICJIIEHHOT'O U3MEHEHMSI €r0 UCXOJHOI'O COZEepP KaHU.

OcHoBHbIE cozepKaTenbHble JIMHUN Kypca «'eomerpun» B 10—11 knaccax: «MHOrorpaHHUKNY,
«[IpsiMble M mIOCKOCTH B IpocTpaHCTBe», «Tena BpameHus», «BekTopbsl M KOOpIMHATHI B
npocTpaHcTBe». @DOpMUPOBAHUE JIOTUYECKUX YMEHMM paclpenensercss He TOJbKO 10
coJiepKaTeIbHbIM JUHUAM, HO U 10 rojjaM 00y4eHHsI Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.
Conepxanue oOpa3oBaHMs, COOTBETCTBYIOILIEE MPEAMETHBIM pE3ylIbTaTaM OCBOCHUS paboueil
IPOTrpaMMBbl, PACIpeneIEHHBIM TI0 ToaM 00y4YeHMsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI
OBJIaJICHUE F€OMETPUUYECKUMU MOHATUSMU U HaBbIKAMH OCYILIECTBJISUIOCH IOCJIEI0BATEIIbBHO U
IOCTYNATEeNbHO, C COOJIOJACHHWEM MPUHIMIA HPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHUSA
BKJIIOYAJIMCh B OOIIYIO CHCTEMY I'€OMETPHUYECKUX MPEACTABICHUN 00yJaromuXxcs, pacumpsis u
yriryoasis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uszyuenue reomerpum orBoautcsi 2 yaca B Heaento B 10 kmacce u 1 yac B Hememo B 11
KJ1acce, BCero 3a Jipa roja o0yueHus - 102 y4eOHBIX yaca.

INIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pe3yNnbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mpenmera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM TTO3UIIMN 00YYAIOIIEroCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YlleHa  POCCHUHCKOrO  OOIecTBa,  MPEACTaBICHHEM O  MaTeMaTHYeCKMX  OCHOBax
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIBHBIMA WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUIMH U Ha3HAYCHHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON Tpa’kJaHCKOM WAEHTUYHOCTH, YBAKEHUS K TPOLUIOMY U
HACTOAILEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoja; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ATUYECKOrO MOBEJCHHUS, CBSA3AHHOIO C MPAKTUYECKHUM MNPUMEHEHHEM JOCTHKEHUN
HAayKH U JEATEJIbHOCTBIO YYEHOI'0; OCO3HAHMEM JIMYHOI'O BKJIAJA B MOCTPOEHUE YCTOMYMBOIO
Oymymiero.

IcTeTHUYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOIICHHUEM K MHPY, BKJIIOYAsl ACTETHUKY MAaTE€MaTHYECKUX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3a/1a4, PEUICHUH, PacCyKIEeHUI; BOCIPUUMUYHUBOCTHIO K MAaTEMaTHUYECKUM acCIeKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHMsI IPUMEHATh MaTEMaTUYECKHE 3HAHHWS B MHTEpPEcax 3J0POBOTO U
Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO (340pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHSATUN U OTABIXA, PETYISIpHAs (U3UUYECKasi aKTUBHOCTH ),



¢du3uueckoro COBEPILICHCTBOBAHMUS, pu 3aHATHUAX CIIOPTUBHO-0310POBUTEILHON
JESTEIIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTU TPYAOIIOOUS; HHTEPECOM K Pa3IMuHbIM cdepam
npodeCCHOHATIBHON JIeITEILHOCTH, CBI3aHHBIM C MATEMAaTHKOW U €€ MPHIOKEHUSIMH, YMEHHEM
COBepIIaThb OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccud U Ppean30BbIBATE COOCTBEHHBIE
JKU3HEHHbIC IIJIAHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO WU
caM0o00pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; T'OTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PELICHUH IIPAKTUYECKUX 3aa4 MATEMaTU4E€CKOW HAIPaBJICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO  SKOJIOTUYECKOH  KyJIbTYpbl, IOHHUMAaHHUEM BIMSHUS  COIHUAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
r100aNbHOTO  XapakTepa OJKOJOTHMUYECKHMX MpoOJieM; OpUEHTAalUel Ha  NpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWMH Ul pelIeHus 3ajad B 00JacTH OKPYXKAOLIEH cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'O O3HAHMA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOLIECTBEHHOW TMpaKTHKH, I[TOHMMaHUEM MaTeMaTHMYeCKOW Hayku Kak chepbl
YEJI0BEYECKOU JIEATEIBHOCTH, TANOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU M MaTeMAaTUYECKOM KyJIbTYpOW KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JI€ATEIBHOCTh
WHIWBUIYAJIBHO U B IPYyIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenmMeTHbsle pe3ysbTaThl OCBOSHHS IPOrpaMMBbl ydeOHoro mnpeamera «MaremaTtnukay
XapaKTePU3YIOTCS OBJIa/ICHUEM YHUBEPCAIbHBIMUA HO3HAGAMEIbHBIMU OeliCIEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — Pe2yNsmUEHbIMU
oeticmeusMu.

1) Vnusepcanvnvie noznasamenwvnule oeiicmeus,  odecneuusarom opmuposanue 6aA306bix
KOCHUMUBHBIX NPOYecco8 00y4arowuxcs (0ceoeHue mMemooo8 NO3HAHUA OKPYHCAIOue20 Mupa;
NpUMeHeHUe 102UYeCKUX, UCCTe008AMEeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuei).
Ba3oBble 1oruveckue aeicTBUA:

BBISBIISATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHWA MEXAy TOHATUSAMH, (OPMYIHPOBATH ONPEACICHHUS TOHITHN; YCTaHABIMBAThH
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 0000LIEHNUS U CPaBHEHUs, KPUTEPUHU
IPOBOTUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAWUTENbHbIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIE,

BBISBIIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIOICHUSIX W YTBEP)KACHUSAX; TpeiaraTh KPUTEPHH ISl BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JieNaTh BBIBOJBI C HCIIOJNB30BAHMEM 3aKOHOB JIOTUKH, MACAYKTUBHBIX ¥ WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSITEIHHO JIOKA3aTEIbCTBA MATEMATHUYECKHX YTBEPXKACHHUU (TIpSMBIE U OT
OPOTHBHOTO), BBICTpPAaUBaTh apryMEHTALlMIO, TPUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBHIBOIBI;

BBIOMpATh CIOCOO pelieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB PELICHMS,
BBIOMPATh HANOOJIEE TTOIXOASIIIHA ¢ YIETOM CAMOCTOSATENBHO BBIJICTICHHBIX KPUTEPHEB).
ba3soBble uccienoBarejbCcKue 1eHCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUH HHCTPYMEHT IMO3HAHUS; (OPMYIHUPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUHe, MpoljeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOAUTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHNUE MO0 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH
MEXy 00bEKTaMH, SBJICHUSMU, POLIECCAMU;

CaMOCTOSITENIbHO (OpMyITUpOBaTh O00OMIEHUST W BBIBOABI 1O pPE3yabTaTaM IPOBEAEHHOTO
HAOJII0/IEHUS], UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMpOIlecca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHHU B HOBLIX YCJIOBUAX.

Pa6Gora ¢ unopmanmeii:

BBISBJISITh ACPUIUTH MH(DOPMALUU, JAHHBIX, HEOOXOAMMBIX Jii OTBETAa HA BOMPOC M IS
pelleHus 3a1a4u;

BBIOMpaTh  MH(OpPMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
IIpEJICTaBICHMUS,

CTPYKTYPUPOBaTh MH(POPMALMIO, MPEJCTABIATh €€ B pa3iIMyHbIX (OpMax, WUIIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HUH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvnvle KOMMYyHUKamMueéHble 0eticmeus, obecneuugarom cgopmuposannocmo
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYX/IEHUS B COOTBETCTBUU C YCIOBUSAMH U LIENIIMU OOLICHHUS;
SCHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaX,
JlaBaTh MOSACHEHUS 110 X0y PEIIECHUs 3a]aul, KOMMEHTUPOBATh MOJIyYCHHBIN PE3ysbTarT;

B Xoie OOCYXJEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOIJIEMBI,
pemaeMoil 3a1a4uy, BBICKA3bIBATH MJEH, HALEJIECHHBIE HA MOMCK PEIICHMS; CONOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSMHU IPYI'MX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMuue U CXOJICTBO
NO3ULKI; B KOPPEKTHON (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

NPEJCTaBIATh PE3yNbTaThl pPELIEHUS 3aJadyM, DOKCIEPUMEHTa, MWCCIEeI0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuectBo:

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHAMBUAYaJIbHON paboOThl IpHU
pelieHMH y4eOHBIX 3a/a4; NPUHHMATh LEJlNb COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pPabOTHI, paclpeaessiTh BUIBI pabOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc M pe3yabTaT paboThl; 0000I11aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHMH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOI 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C
IpYTMMH 4I€HaMHd KOMAaHIbl; OIIEHMBAaTh KauecTBO CBOEr0 BKJIaga B OOHIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOICHCTBUS.

3) Vuueepcanvuvie pecynamuensie oelicmeus, obecneuusarom  opmuposanue  CMbLCIO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU IIO3HABATEIbHOW pPE(IEKCHMM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUHA M
MBICTUTENIBHBIX ~ TPOLIECCOB, MX  PE3yJbTaTOB; BIAJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUSI MaTEMaTUUECKOH 3a7auu;



NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpHU PEIICHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAMJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U yCIOBHUSIM, OOBSICHATH IPUYMHBI JOCTHXKEHUS WIH
HEJOCTIKCHHSI  PE3YJIbTAaTOB  JACSATENBHOCTH, HAXOAUTh  OMIMOKY, JaBaThb  OLICHKY
IpPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX NPH PELLICHUH T'€OMETPUUYECKHUX 3ajay.
OnepupoBaTh NOHATUAMU: NAPALIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccugunupoBars B3auMHOE paciookKeHHe NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh MOHATHUSMU: ABYIPAHHBIN YToJI, TPaHH IBYTPAaHHOTO yTria, pedpo IBYrpaHHOTO
yIJ1a; TMHEHHBIN Yro ABYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPaHHOrO yrJja.

OnepupoBaTb MNMOHATHSMHM: MHOTOIPDAHHHUK, BBINYKJIBIA M HEBBIIYKJIbI MHOIOTpaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, PaBUJIbHBIA MHOTOI'PaHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IIMpaMUAa; MpU3Ma, M[PAMOYTOJIbHBIN
napasuienenunes, Kyo).

KnaccugumupoBarb MHOTOTPaHHUKH, BBIOMpas OCHOBAHMSA JJS KiacCH(UKAIWU (BBITYKIIbIE U
HEBBINYKJIbIE MHOT'OI'PAaHHHMKH; MPABUJIbHbIE MHOTOTPAHHUKHU; MPSAMBIE M HAKJIOHHBIE MPU3MBI,
napauIeJenune/ibl).

OnepupoBaTh MOHATUAMH: CEKYILasi INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIUIIBI IOCTPOEHUS CEUEHUH, UCITIO0NIb3YsI METO/I CIIE/I0B.

Crpouth ceueHHs: MHOTOIPDAaHHMKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HAaXOX/JAEHUE T€OMETPUYECKHUX BEJIUYMH MO 00paszliaM WU ajJropuTMam,
NPUMEHSISI U3BECTHBIE aHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAaMHU, OT TOUKH JIO IPSIMOH, OT TOUKH O
IJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HAaXOX/JAEHUE T€OMETPUUYECKHUX BEJIUYMH MO 00paszlaM MU ajJropuTMam,
NPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a7lad Ha BBIYMCIICHHE YIJIOB MEXJYy CKPEIIMBAIOIUMUCA MPSAMBIMHA, MEXAYy NpSIMON U
IJIOCKOCTBIO, MEXTY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00BbEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTOIPaHHUMKOB (IpU3Ma, MUpaMUaa) ¢
npUMEHEHHEeM (OpMYJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOLIaJsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHIATUSIMH: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh U IIOCKOCTh CUMMETPHH;
LEHTP, OChb U MIIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHEAOPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb  reomeTpuyeckue  (GaxThl AN pEHIeHHs  CTEpPEeOMETPUYECKHX  3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIar0oB PELIEHMs, €CIIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHsTh pocTeNne MPOrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4.

[TpuBOIMTE NpUMEPHI MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH, pPaclo3HaBaTh
MPOsIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.



[IpuMeHATh MOJNy4YEHHbIE 3HAHUS Ha IPaKTUKE: aHAIM3UPOBaTh pealbHbIE CHUTyallud U
IPUMEHATh  M3YYEHHBIE TIOHATUA B  IPOLECCE IIOMCKa PEIIEHUS  MaTeMaTH4eCKHU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
HCCJIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreOpbl; penrath NpakTHYECKUe 3a7aui, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUIECKUX
BEJIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, OOpa3ymollye IUIMHIPHUECKON
MOBEPXHOCTH; LWIMHJIP; KOHWYECKas MOBEPXHOCTh, 00pa3ylonre KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacno3naBats Tena BpameHus (IMIIMHADP, KOHYC, cepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh TMOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IAPOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IIAPOBOTO CIIOS; MAPOBOM CEKTOP.
Bbruncnsate 00bEMBI M IUIOIMIAIM TMOBEPXHOCTEH TeNl BpallleHUs, T'€OMETPUUYECKUX TeNl C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATHUSAMHU: MHOTOIPAaHHUK, BIMCAHHBIA B Cepy U OMHCAHHBINA OKOJO COEpHI;
cdepa, BliMCaHHAsi B MHOTOTPAHHUK UJIU TEJIO BPAILICHHUS.

BbI4ucasTh COOTHOIIEHHS MEXAY TUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOI0OHBIX TE.
N3o00paxarh wu3yyaemble (UIYppl OT pPYKM U C TMPUMEHEHUEM MPOCTHIX UYEPTENKHBIX
UHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHsI TEJ BPAILCHUSI.

W3BnekaTb, WHTEPIPETHPOBATH M IMPEoOpa3oBBIBATh HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE OEMCTBUS CIIOKEHHsST BEKTOPOB, BBIUMTAaHUS BEKTOPOB M YMHOXXECHMsI BEKTOpa Ha
YHUCII0, 00BSICHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1ak0T.

[TpyuMeHATH paBUIIO NapajlIeeuIea.

OnepupoBaTh MOHATUSAMU: AEKApPTOBBI KOOPJIMHATHI B MMPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJI MEXY BEKTOPAMHU, CKAISIPHOE ITPOU3BEACHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoguts CyMMy BEKTOPOB M IPOM3BEIEHUE BEKTOpPAa HA YHNCIO, YIOJI MEKIY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBON CUCTEME KOOPAUHAT.

[IpumensiTb  reomeTpuyeckue  (GakThl A7 pelIeHHs  CTEpEeOMETPUYECKHX  3ajad,
IIPEIIOJIArat0IuX HECKOJIBKO IIar0oB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHON
dbopwme.

Pemare mnpocteilline reoMeTpuYecKHe 3aJadyd Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3amaunm  Ha  JOKa3aTENbCTBO MATEMAaTHMUECKUX OTHOIIEHMH UM HAXOXJACHHE
F€OMETPUUECKHUX BEJIMYHMH MO 00pas3laM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELIEHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajad.

[TpumeHsTh mpocTeiine MporpaMMHbIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPY PELIEHNUN CTEPEOMETPUUECKUX 3aaU.

[TpuBOIUTH MpUMeEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU, paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpyuMeHsTh TMONy4YeHHblE 3HAHUS Ha MpaKTUKE: aHAIM3UpPOBAaTh pealbHbIE CHUTyallud U
IPUMEHATh  M3YyYEHHBIE TIOHATUA B  IIPOLECCE IOMCKAa PELIEHUs  MaTeMaTU4eCKH



chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIE0BATh IOCTPOEHHBIE MOJAEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreOpbl; penaTh NPaKTUYECKUE 33]]auu, CBSI3aHHbIE C HAXOXKJCHUEM TeOMETPUYECKIX
BEIINYMH.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSTHUSI CTEpeOMeTpur. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHcTBO. [loHsTHE 00
AKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUM U CIEACTBUSA U3 HUX.
B3anMHOe pacnonoxkeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKArOIUecs, IapajulelbHbE U
CKpemuBawpIuecss npsaMmbsle. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
MapajulesibHbIE MPSAMBbIE B IPOCTPAHCTBE; MAPAIUIENBHOCTh TPEX MPAMBIX; NAPAICIBHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMHU CTOPOHAMH; Yrojl MEXIy HIpsIMbIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTei. [IpocTeiiume npocTpaHCTBEHHBIE (PUTYPHI Ha TIIOCKOCTU: TETPadIp,
KyO, mapajuieNienuIie; MoCTPOSHNE CEYCHUH.

[lepneHAUKYISIPHOCTh NMPAMONW U IUIOCKOCTHU: TMEPHEHIUKYISPHBIE INpsAMbIE B IPOCTPAHCTBE,
MpsMbIE MApAJUICIbHBIE U TMEPNEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK MNEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW MEpPHEeHIUKYIIPHON IIJIOCKOCTH. YTIbl B
MPOCTPAHCTBE: YIroJI MEXIYy MNPAMOM M IUIOCKOCTBIO; ABYTPAHHBIM yTOJI, JIMHEHHBIA Yol
JIBYrpaHHoro yria. l[leprneHIuKynasip M HaKIOHHBIE: PAcCTOSHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH, POEKIUs (PUTYyphI Ha TUIOCKOCTH. [leprieHIuKyIIpHOCTb
IUIOCKOCTEM: MpU3HAK NEpPHEHAUKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
MEPIECHINKYIISIpaXx.

MHuororpanHuKu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHWKA, BBIMYKJIbIE W HEBBITYKJIbIC
MHOTOIPAaHHUKHU; pa3BEpTKa MHOrorpaHHuka. IIpu3ma: n-yronbpHas npusma; TpaHd U OCHOBAHUS
NPU3MBI; TpsMass W HAKJIOHHAasS TNPU3MbI; OOKOBas ¢ TIOJHAs TIOBEPXHOCTh MPHU3MBL.
[Tapannenenunesn, OpsIMOYTOJbHBIN Napaiienenunes U ero cpoicrsa. [lupamuaa: n-yroiapHas
nupamMuja, TPaHU W OCHOBAaHHWE NHUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTh IHPAMU/IBI;
NpaBUJbHAs W YyCEUEHHas MNHUpaMUJa. OIJIEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuiibHBIE
MHOTOTPAHHUKH: TMOHSITHE MPABUIBHOIO MHOTOTPAaHHMKA;, MpaBWJIbHAS MPHU3Ma U IMpPaBUIIbHAA
NUpaMu/Ia; MpaBUiIbHAs TPEYTroibHAsl MUpaMKIa U IPABUIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp, MOACKa’Ap W wuKocadap. CeueHus MNpuU3MbI U
MUpPaMUIBbL.

CummeTpus B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIIBHO TOYKH, TIPSMOH, TUIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MUPAMUJIAX, MapaieJenuIeax, NpaBUuiIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriabl. [lnomanes OGoxoBoi
IIOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH NPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHHW, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIBHON MHUpaMUABI, TeopeMa O TUIomaau yceu€HHoW mupamujbl. [loHste 06 oOBEME.
O0BEM TUpaMuIbl, TPU3MEI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXY TUIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMu
MMOJOOHBIX TE.

11 KJIACC

Tesa BpameHus



[lwimHapuyeckass MOBEPXHOCTb, 0Opasyiollye  IWIMHAPUYECKOM  IMOBEPXHOCTH,  OCh
LWINHAPUYECKON MOBepXHOCTH. LIMauHIp: ocHOBaHUSA U OOKOBas MOBEPXHOCTh, 00pa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MOBEpXHOCTb, 00pa3yrolMe KOHHYECKOH IOBEpXHOCTH, OChb U BEpLIMHA
KOHMYECKOW moBepxHOCTH. KoOHyc: ocHOBaHME M BepuIMHA, 00pa3ymoomas W OCh; IUIOMIAIb
OOKOBOW M NOJHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Chepa wm map: wueHTp, paaumyc, AuUaMmeTp; IJIOUIAJb IOBEPXHOCTH cdeprl. B3aumuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; mIomanb chepsl.
N300pakeHue Tesl BpallleHHs Ha MJI0CKOCTH. Pa3BépTka uumHApa U KOHYyca.

KomOuHanmu Ten BpalleHdss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAHHBIA OKOJIO cepsl;
cdepa, BIUCaHHAs] B MHOIOI'PAHHUK, WM TEJIO BPAILEHUSL.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBAa 00HEMOB Tenl. Teopema 00 00bEME MPSIMOYTOILHOTO
napajenenunena U cieactsus u3 He€. O0bEM LuMHApa, KoHyca. OO0BEM IIapa U IMIIOLIAb
cdepsl.

[TonoGuble Tena B npocTpaHcTBe. COOTHOLICHUS MEXKAY IJIOMIAIIMU IOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TEIL.

CeveHus nwIMHApa (HapayjiesbHO U NMEPHEHIUKYISIPHO OCH), CEYEHUsl KOHYyca (IapajuielbHoe
OCHOBAHHIO U TMIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mutockoctd u B mpocTpaHcTBe. CIOXKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAaHApHBIM BekTopam. Ilpasuio
napayenenunena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABUIT JICHCTBUI C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. KoopaumuaTtsl Bektopa. Ilpocreiiimne
3aJaud B KOOpAMHATaX. YTon Mexay Bekropamu. CKalsgpHOE NPOU3BEACHHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC
Ne HaumenoBanue KonuuecTtBo| DnekTpoHHBIE VYyer paboueii mporpaMMbl
n/n pa3zienoB U TEM 4acoB (urdpoBbIe) BOCIIUTaHUS
MIPOrpPaMMBbI Beero o0Opa3oBaTeNbHbIC
pecypchl
1 |BBenenue B 10 https://resh.edu.rul|-ycTaHOBICHHE TOBEPHTETBHBIX
CTEPEOMETPHUIO /subject/17/10/ ||oTHOmeHHIT MexLy
neaarort4ycCKuM pa6OTHI/IKOM )4
2 ||[IpsiMbIe ¥ TJIOCKOCTH B 12 https://resh.edu.rullo6yuarommmucs,

/subject/17/10/

CHOCO6CTByIOH.[I/IX MO3UTUBHOMY
BOCIPUATUIO O6y‘-laIOIIII/IMI/ICH

MIPOCTPAHCTBE.
[TapannenbHOCTH

MMPAMBIX U IIOCKOCTEM

TpeboBaHuii 1 pocsd
MeIarOrMYecKoro paboTHHKA,

3 |llepneHAUKYIAPHOCTH 12 https://resh.edu.ru|{npusneyennro nx BHUMaHHSA K
IPAMBIX U IIIOCKOCTEH /subject/17/10/ 00Cy»k1aeMOii Ha ypoKe
nH(pOpPMaINHY, AaKTUBU3ALAN
4 |[Yribsl MeXy TPSIMBIMHU 10 https://resh.edu.ru ?EZ%?;;ZJ;ZO:G?:{:;T;:;::H’
U IJIOCKOCTSIMU /subject/17/10/ COBITIONIATh Ha ypOKe
O6III€1'[pI/IHSITI)I€ HOPMBI TIOBEZICHUA,
5 |[MHororpaHHuKu 11 https://resh.edu.ru||npaBuna obmenus co

/subject/17/10/

CTapIKMMU (IIeJarornIeCKuMH
pabOTHHKAaMK) M CBEPCTHHUKAMH



https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Ne HaumenoBanue KonuuecTBo|| DnekTpoHHbIE VYyer paboueii mporpaMMbl
/T pasziesioB U TEM JacoB (tmudpoBsIe) BOCITUTAHUS
MIPOrpPaMMBbI Beero o0Opa3oBaTenbHbIC
pecypchl
6 ||O6BEMBI 9 https://resh.edu.rul|(00y4aromuMuCs), IPHHLAIIEL
MHOTOTPaHHUKOB /subject/17/10/ YHEOHOF MCIHMILIIHHEI 1
CaMOOpTaHU3alHY;
7 |IloBTOpEeHME: ceueHus, 4 https://resh.edu.ru 0;5?:;2{5232 Eiﬁﬁgfﬁmw
PaCCTOSHUSA U YIJIbI /subject/17/10/ acIeKTy
U3y4aeMBbIX Ha yPOKaXx SIBJICHUIA,
opraHu3aIys ux paboTel ¢
MOJTy9aeMOii Ha YPOKE COL[HAIBHO
3Ha4YMMOi1 nH}popmanuei —
HHUIIMUPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHHs 00YJAIOIIIMHUCS
CBOETO MHEHHUS TI0 €€ TIOBOJY,
BBIPaOOTKH CBOETO K HEi
OTHOIICHUS,
- HCIIOJIb30BaHUE BOCIIUTATEIBHBIX
BO3MOKHOCTEH COIepKaHMUSI
y4eOHOro mpeaMeTa Yepes
IEMOHCTPALIUIO 00YYarOIIUMCST
OPUMEPOB OTBETCTBEHHOTO,
TPaXIaHCKOTO TOBEACHHS,
MIPOSIBIICHUS YETIOBEKOTIO0US 1
06pOCePACUHOCTH, Yepe3 moabop
COOTBETCTBYIOIIUX TCKCTOB JJId
UYTCHUSA, 3aaa4 JJId PCUICHUA,
MPOOJEMHBIX CUTYalUi st
00CYy)KIeHHUsI B KIIAcce;
OBILIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME
11 KJIACC
Neo ||HaumenoBanue paznenoB u teM || KomuuectBo DNEeKTPOHHbIE VYder paboueii mporpaMMbI
/o MIpOTpaMMBbl 4acoB (udposbie) BOCIIUTaHUS
Bceero o0Opa3oBaTebHbIC
pecypces
1 ||[Tena Bpamenus 12 https://resh.edu.ru  ||-ycranoBneHue
/Subject/ 17/11/ JIOBEPUTEIbHBIX OTHOLUIEHUI
- o MEXT
2 O0BémbI Te 5 https.//lesh.edu.ru nez[ar?)mquKI/IM paboTHHKOM
/subject/17/11/ 1 00YYaIOIIMHUCS,
CHOCOOCTBYIOIINX
3 BekTopbl 1 KOOpAUHATHI B 10 https://resh.edu.ru TO3HTHBHOMY BOCTIPHSATHIO
MPOCTPAHCTBE /subject/17/11/ o6yqa}ou1p1]vn/1c;1
TpeOoBaHMil M IPOCHO
4 [ToBTOpEHMUE, 0000111eHHE, 7 https://resh.edu.ru TEaroruIecKoro paboTHHKa,
CHCTeMATH3AIHS 3HAHMIT /subject/17/11/ MPUBIIEHEHHIO WX BHHMAHHS K
o0cyXaeMoi Ha ypoke
UHPOPMAIINH, AKTUBU3ALHN
[O3HABATENBHON
e TEIbHOCTH;
- MOOYXJICHHE 00YJarOIUXCS
coOmoIaTh Ha YPOKe
OOIIEeTTPUHATEIC HOPMBI



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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Neo ||HanmenoBanue pazznenos u reM|| Konmndecto DIIeKTPOHHBIE VYder paboueii mporpaMMeI

/i MIPOrpamMMBbl 4acoB (udposbIe) BOCITUTAHUS
Beero oOpa3oBaTesbHbIe
pecypcsl

MIOBE/ICHHS, TIPaBUIIa OOLICHUS
co

CTapIIKMMH (IIeJarorndeCKuMH
pabOTHUKaMU) U
CBEPCTHUKAMHU
(oOyyarouMucst), MPUHIMTIIBI
yaeOHOH TUCTIUIUTHHBI 1
CcaMOOpTaHN3aIIH;

- IPUBJICYCHNEC BHUMAaHHS
oOyJaromuxcs K ICHHOCTHOMY
aCIEKTy

n3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3anus ux
paboTHI ¢

[10JIy4aeMO# Ha ypoke
COLMAaIbHO 3HAYNMOM
nHpopmanmei —
MHULNAAPOBAHUE €€
00CyXIeHNs, BEICKa3bIBaHUS
00yJaroImuMucCs

CBOETO MHEHHS TI0 €€ MTOBOLY,
BEIPAOOTKH CBOETO K HEel
OTHOIICHHS,

- HCIIOJIb30BAHNE
BOCIIMTATCIIbHBIX
BO3MOYHOCTEH COACpKaHUL
y4ebHOro IpeaMera yepes
JIEMOHCTPAITUIO 00yUYaIOUTIMCS
MIPUMEPOB OTBETCTBEHHOTO,
TPaXXIAaHCKOTO TIOBEICHUS,
MIPOSIBIICHUS YEIOBEKOIIOOUS U
moOpocepaeYHOCTH, Yepe3
moo0p

COOTBETCTBYIOIINX TEKCTOB
JJIA YTCHUA, 3a4a4 JJIA
peleHus,

MPOOJIEMHBIX CUTYalU ISt
o0cyxieHus B Kjacce;

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

PatGouas nporpamma y4e0HOro Kypca «BeposiTHOCTb U CTATHCTHKA» 0230BOT0
YPOBHs 151 o0yuaromuxcs 10 —11 kaaccoB

INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS st
obyuaromuxcst 10 —11 kmaccoB pazpabotaHa Ha ocHOBe DenepalibHOTO TOCYIApPCTBEHHOTO
00pa30oBaTeNbHOTO CTaHIApPTa CpeaHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUIl, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TpPaauLUN
poccuiickoro obOpaszoBanus. Peanuzaiius mporpamMMmbl 00eCII€YMBACT OBJIAJICHHE KIIOYEBBIMU
KOMIIETCHOUAMHA, COCTABIAIOIIUMHU OCHOBY IJId CaMOPAa3BUTHA W HCIIPECPLIBHOT'O O6p&30BaHI/I${,



IECJIOCTHOCTH O6IJ_[eKy.]II>TypHOFO, JIMYHOCTHOI'O MW I1I03HABATCJIIBHOI'O paBBI/ITI/ISI JIMYHOCTH
oOydJaronuxcs.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

VYuebHblil Kypc «BeposTHOCTh M CTaTHCTHKa» 0a30BOr0 YPOBHsS SBISAETCS MPOJOJDKEHUEM U
pa3sBUTHEM OIHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO ypOBHS OCHOBHOH mmikoibl. Kypc
npeaHa3sHayeH A GOpMHUPOBAHUSA Y OOyYarOIUXCsl CTATUCTUYECKOM KyJIbTYpbl U MOHMMAaHUS
pOJIN TEOPUM BEPOATHOCTEH KAK MATEMaTUYECKOI'O MHCTPYMEHTA Ul M3Y4YEHUS CIy4YalHBIX
coObITHH, BenMuuH U mpoueccoB. llpm wu3ydeHunm Kkypca oOoramarTcs IpeAcTaBICHUs
yqamuxcsa 0 METoAax UCCIICAOBAHUA U3MCHYMBOTO MUPA, Pa3BUBACTCA MOHUMAHUC 3HAYUMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMS KAaK HEOThEMJIEMOH 4acTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS.

Copneprkanue Kypca HalpaBJeHO Ha 3aKpellJICHHE 3HAHWM, MOJyYeHHBIX MPU U3yYEHMH Kypca
OCHOBHOHM IIKOJILI M Ha Pa3BUTHUC HpCI[CTaBJICHI/Iﬁ (6] CﬂyqaﬁHbIX BCIIMYHMHAX M B3aUMOCBA3AX
MEXy HUIMH Ha Ba)KHBIX IIPUMEpax, CEO’KEThl KOTOPIX OYEPIHYTHI U3 OKPYXKAIOILEro MHUpa.

B coorBercTBHM ¢ yKa3zaHHBIMH IeJISIMH B CTPYKType ydeOHOro Kypca «BeposTtHocTh u
CTaTUCTHKA» CpeIHEeH IIKOoJbl Ha 0a30BOM YpPOBHE BBIJEIEHBI CIEIYIOIME OCHOBHbBIE
conepxarenbHble TUHUM: «ClydaiiHble COOBITHS M BEPOATHOCTH», «CilydaiiHble BEMYUHBI U
3aKOH OOJIBIINX YUCEI.

Baxxnyto yacth Kypca 3aHMMAeT U3y4eHHE T€OMETPUUYECKOr0 1 OMHOMUAIBHOIO pacipeaesIeHui
U 3HAKOMCTBO C MX HENpPEPbIBHBIMU aHAJIOraMd — I[I0Ka3aTeJIbHBIM M HOPMAaJbHBIM
pacipeeneHusIMU.

Conepxxanne nuHMM «CrydyaiiHble COOBITMSI M BEPOSTHOCTH) CIYKUT OCHOBOM  JuIs
dbopMHUpOBaHUS TIPEACTABICHUM O pacHpe/eICHUH BEPOATHOCTEH MEXIYy 3HAUYCHUSIMHU
CllyyaliHbIX BEJIMYMH, a TAK)KE 3Ta JIMHUS HeoOXoauMa Kak 0a3a JJIs U3ydeHUs 3aKoHa OOJIBIINX
yrcenl — (PyHIaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO B IPUPOAE U OOILECTBE U HMMEIOLIETO
MareMaTHueckyro  (opmanuzanmioo. CaMm  3akoH  OOJbIIMX  YHMCeN Ipejlaraercs B
03HAKOMHUTEIILHOMN q)OpMC C MUHUMAJIbHBIM HCIIOJIB30BAHUEM MAaTEMATHUYCCKOI'O (1)OpMaJ'II/13Ma.
Tembl, CBs3aHHBIE C HENPEPHIBHBIMM CIIy4alHBIMH BEJIMYMHAMH, AaKIEHTUPYIOT BHUMAaHHE
IIKOJbHUKOB Ha OINMCAHWU W HU3YYCHHUU cnyqaﬁme SIBJICHUHN C IIOMOIIIBIO HETIPCPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMAaHUE YIEISIETCs TOKA3aTeIbHOMY U HOPMAJIbHOMY paclipe/leIeHusIM,
OpU OSTOM MpPEAIoJaraeTcs O3HAKOMHUTEIBHOE W3y4eHHE MaTepuana 0e3 J10Ka3aTeslbCTB
IpUMEHSEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenne kypca «BeposSTHOCTh U CTaTHCTHKa» Ha 0a30BOM YpoBHE OTBOAMTCS | yac B
HEJIENIO B TEYCHUE KAXOT0 rofa 00yueHust, Bcero 68 yueOHbIX YacoB.

IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHUS TMporpaMMmbl ydyeOHoro mpeamera «MaTtemaTukay
XapaKTEepU3YIOTCS:

I'pazknanckoe BocnuTanme:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKON MO3UIMH 00y4YaIOIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O
YjleHa  pPOCCUICKOro  oOmiecTBa,  IMPEACTaBIEHHEM O  MaTeMaTHYeCKUX  OCHOBax
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SIBICHHH, MNpOIenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH € UX (QYHKIMSIMHU M Ha3HAUEHUEM.



Ilarpuornyeckoe BoCIUTaAHUE:

c(hOpMUPOBAHHOCTBIO POCCHUICKON TPakTaHCKOW HIESHTUYHOCTH, YBOKCHHS K NPOIUIOMY U
HACTOALLEMY POCCHICKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHHUSIM POCCUHUCKUX
MaTE€MaTUKOB U POCCUIICKOM MAaT€MAaTHYECKOW WIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTHX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, ITUYECKOTO MOBEICHMS, CBSI3aHHOIO C IMPAKTUYECKUM MNPUMEHEHUEM JIOCTHUKEHUU
HAayKWd U JEATEIbHOCTHIO YYEHOr0; OCO3HAHMEM JIMYHOIO BKJIa/Ja B MOCTPOCHUE YCTONYMBOTO
Oymymiero.

JcTeTH4ecKoe BOCIUTAHME:

3CTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYas 3CTETUKY MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1ay, PEUICHUM, paCCyKJICHUI; BOCIPUUMUYUBOCTHIO K MaT€MaTUYECKUM aCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dDu3uvecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B WHTEpecax 3JI0pOBOTO U
Oc3omacHOro oOpa3a KHM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, peryisipHas pu3nueckas aKTUBHOCTB);
bu3IecKoro COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
JEATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JII00US; HHTEPECOM K Pa3IHuHbIM cepam
npoeCCHOHAIBHON JESTEIBHOCTH, CBSI3aHHBIM C MAaTEMATHKON M €€ MPUIOKEHUSIMH, YMEHUEM
coBeplIaTh OCO3HaHHBIA BbBIOOp Oynymieil mnpodeccu U peanu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
€caMo00pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUN MTPaKTUYECKUX 3a]1ad MaTeMaTHYECKON HAIpaBJICHHOCTH.

JKO0JI0ru4ecKoe BOCIIUTAHME:

Cc(hOPMUPOBAHHOCTBIO ~ DKOJIOTMUYECKOW  KYJIBTYpPhl, TOHUMAaHWEM BJIHUSHUSA  COIHMAJIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHOM U COIMAIBHOW CpeAbl, OCO3HAHUEM
MI00albHOTO  XapakTepa JKOJOTHYECKUX  MpoOJieM; OpHEeHTalMeld Ha  MPUMEHEHUE
MaTeMaTHUYeCKUX 3HAHWUU JJIS PElleHHus 3a/7ay B 00JIACTH OKPYXKAloIlel Cpesbl, MIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEACTBUMN TSI OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TMPAaKTHKH, TOHMMaHWEM MaTeMaTH4YeCKOW HayKh Kak cdepsl
YEJIOBEUECKOM NESITEIbHOCTH, ATANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl pa3BUTHUS IUBWIM3AINN;
OBJIQJICHHEM S3bIKOM MAaT€MATHUKM M MAaTE€MaTUYeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYIIECTBISITh TPOCKTHYIO M HCCJIEAOBATEIIbCKYIO JIESITEIBHOCTD
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IMPOrpaMMbl yueOHOro mpeamera «MaTeMaTHKay
XapaKTEePU3YIOTCSI OBJIaICHUEM YHUBEPCATbHBIMHA HO3HAGAMEIbHBIMU OeliCEUSMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) YVuusepcanvuvie noznasamenshuie deticmeus, obecneuusaiom @Gopmuposarue 0A308blX
KOZHUMUBHBIX NPOYECCO8 00YHarowWuUxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCAIWe20 MUpa,
NPpUMEHeHUe 102UYEeCKUX, UCCTe008AMEeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuel).
ba3oBble Jiornueckue A1eCTBUA:



BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHUECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUHA MEXIy HOHATUAMU; (OPMYIUPOBATH OINpEAETIeHUs MOHATHH; yCTaHaBIUBATh
CYIIECTBEHHBIA MPHU3HAK KIacCH(PHUKAIIUN, OCHOBAHUS JUIsi 00OOIICHUSI U CPABHEHUS, KPUTCPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBAaTh W NPEOOpPA3OBHIBATH CYXJACHUS: YTBEPAUTEIbHBIE U
OTpHUILaTelIbHbIE, eAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIC,

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U ¥ IPOTHUBOpEUHsI B (haKTax, NaHHBIX,
HAOJIOJICHUSAX U YTBEPXKACHUSX; MpeularaTb KPUTEPUU JJISl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHAYKTHBHBIX
YMO3aKJIFOUCHHM, YMO3aKJIIOUEHHH 110 aHaJIOTUH;

MPOBOAUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMaTUYECKUX YTBEPXKICHHUH (TpsSMble U OT
MPOTUBHOTO), BBICTpAaUBATh APTYMEHTALIMIO, MPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

BEIOMpaTh CMOCO0 pelieHuss yueOHOW 3aadyu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOHpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble ucciiegoBare/ibCKue AeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT TIO3HaHUS; (HOPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIPHO CIJITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEAOBAaHUE TI0 YCTAaHOBJICHHUIO
OCOOCHHOCTEl MaTeMaTU4ecKOro OOBEKTa, SIBJICHHS, MpOIlecca, BBIIBICHUIO 3aBUCUMOCTEN
MEXIy 00bEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O000OIIEHUS M BBIBOABI MO pe3yabTaTaM IPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IEeHMI;

MPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IMPOIECCA, a TAKXKE BBIABUTATH MPEANOJIOXKEHUSI O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATh ACPUIUTH WH(OpMALUU, JAaHHBIX, HEOOXOAMMBIX I OTBETAa HA BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh  MH(OpMAIMIO M3  UCTOYHHMKOB  PA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
IpEe/CTaBICHHUS;

CTPYKTYpUPOBaTh WMH(POPMALUIO, MPEJCTABIATh €€ B pa3IMYHBIX (OpMax, HIUTFOCTPHPOBATH
rpadu4ecKku;

OILIEHUBATh HAAEKHOCTH HH(OOPMAIHH MO0 CAMOCTOSATENHEHO CHOPMYTHPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvle KOMMyHUKamueHwle 0eticmeus, obecneyusaiom cpopmuposannocme
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

BOCIIPUHUMATh 1 (i)OpMy.]'II/IpOBaTB CYXKACHUA B COOTBECTCTBUU C YCIIOBHUAMU U LECIISIMU O6IIICHI/I$[;
SICHO, TOYHO, TPAMOTHO BBIP2XXAaTh CBOKO TOYKY 3PEHUS B YCTHBIX M IHCBMEHHBIX TEKCTaXx,
JaBaTh MOACHCHUSA 110 XOO4Y PCIICHUA 3ala4i, KOMMCHTHUPOBATH HOHy‘—IeHHBIﬁ pE3YbTAT,

B X0l OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJICHHBIC Ha IMOUCK PCIICHHA; COMMOCTABJIATH CBOU
CYXICHHUS C CYXICHHSIMHU APYTUX YYaCTHUKOB JHAIOra, OOHAPY)KUBATh Pa3lIM4Ue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOM hopMe POPMYTHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

NpPE/ACTaBIATh PE3yJNbTaThl pEIICHHs 3aJayd, OKCIIEPUMEHTa, WCCIEIOBaHHs, IIPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4YETOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:



NOHMMAaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpU
pelmieHUH y4eOHBIX 3a/ay; HPUHUMATh I1€JIb COBMECTHOH JEsITEIbHOCTH, IUIAHHMPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeneiiarTh BHIAbI padoT, JOrOBapHBATHCS, OOCYXIATh
IpoIecC U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIOICH;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (00CyXaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOTBl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JpYTMMHM WIEHaMU KOMAaHIbl; OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) YVuusepcanvuvie pecynamuensie oelicmsus, obecneuugaiom  Gopmuposanue  CMbLCIOBbIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM pEIIeHHs 3aJauyd, BBIOMpPATh CIOCOO peleHHs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI PEIIEHUH ¢ y4éTOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU II03HABATEJIIbHOW pEe(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUHA U
MBICIUTENIBHBIX ~ IPOLIECCOB, HX  PE3YyJbTaTOB; BIAJETh CHOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIs IIPOLIECCca U pe3yJibTaTa PEeUIeHNUs: MaTeMaTHUECKON 3ajjauu;

NpEIBUJETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pEIIEHUH 3aJaud, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEJIU U YCIOBUSAM, OOBSACHATh IPUYMHBI JOCTHKEHUS WU
HEIOCTHKCHHUS ~ PE3YJIbTAaTOB  JESATEIBHOCTH, HAXOIUTh  OIIMOKY, JaBaThb  OICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh NOHATHAMU: CpeAHee apu(MeTHuecKoe, MeIuaHa, HauOobllee, HauMEHbIlee
3Hau€HUEe, pa3Max MacCHBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4alHBIM SKCHEpUMEHT (ONBIT) M ciyyailHoe CcoObITHE,
AIIEMEHTapHOE COOBITHE (AJIIEMEHTAPHBIN MCXOJ]) CIy4ailHOTO OIBITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIy4YailHBbIX 3KCIIEpUMEHTAaX.

Haxonute u QopmynupoBaTh COOBITHS: TNepecedeHne M OObEeIUHEHHE JaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; II0OJIb30BAThCS AMarpaMMmamu Oinepa u
(bopMyIoi croxkeHHus BEpOATHOCTEH MPU PEeLIeHNH 3a/1a4.

OnepupoBaTh TMOHATUSMHU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHMbBIE COOBITHSA; HAXOJIUTh
BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOKEHUS, C TIOMOILBIO IEPEBA CIYyYailHOTO OIBITA.
[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHUAMHU: HCIBITAHUE, HE3aBUCUMBIE HMCIIBITAHMSI, CEpUS UCIIBITAHUMN, YCIEX U
HeyJa4ya; HaXOJWUTh BEPOSITHOCTH COOBITUH B CEPUM HE3aBUCHUMBIX HCHBITAHUN IO MEPBOTO
ycriexa; HaXOAUTh BEPOSITHOCTU COOBITHH B cepuu HcTibITaHui bepHysu.

OnepupoBaTh MOHATUSAMU: CllydaiiHas BeJIMYMHA, pacIpeliejieHHe BEpOSITHOCTEH, nuarpaMma
pacnpeeneHusl.

11 KUIIACC



CpaBHUBAaTh BEPOATHOCTH 3HAUEHUH CIIy4aillHOM BEJIMUYMHBI [10 PACIPENEICHHUIO WIN C IOMOIIIBIO
Jyarpamm.

OnepupoBaTh NOHATHEM MAaTEMATUUYECKOTO 0XKMJIAHUS; IPUBOAUTH IIPUMEPBI, KaK IPUMEHSAETCS
MaTEMaTHYECKOE OKMJAHUE CIIy4alHON BEIMYMHBI HAXOAWTHh MATEMATHUYECKOE OKUIAHHUE II0
JJAHHOMY pacIpeeNICHUIO.

Mmets npeacTaBieHue o 3aKOHe OOJIbIINX YHCEN.

Hmets npencraBieHne 0 HOPMaJIbHOM PaCIpENCIICHUH.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

[IpencraBiaeHre JaHHBIX ¢ TOMOINBIO Tabaui U auarpamm. CpenHee apupmeTndeckoe, MeIuana,
HauOosblllee W HaMMEHbIlee 3HAYCHMs, pa3Max, IUCIEpPCHs U CTAaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB.

CnyualiHple SKCHEpUMEHTBHI (ONBITBI) M CIIy4aiiHble COOBITHS. JJEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTh ciydyaiiHOrO cOOBITHS. BiIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHUM.
CrnyualiHble OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH. BeposiTHOCTH cOOBITHI
B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Onepauuu HajJ COOBITHUSIMU: TiepecedeHHue, OOBbEAMHEHHE, MPOTHBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyria c0KeHUs1 BEPOSATHOCTEH.

YcinoBHAas BEPOSTHOCTh. YMHOXKEHHME BEPOSTHOCTEH. JlepeBO Clly4yalHOro JSKCIEPUMEHTA.
®dopmyna moaHOM BepoaTHOCTU. He3aBucuMebie COOBITHS.

KombOunaropuoe mpaBmwio ymHoxeHus. llepectaHoBku u Qaxtopuan. Yucino codyeTaHHIA.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

bunaphbiii cy4aiiHbIi ONBIT (MCHIBITAHUE), yCTIeX U Heyaaya. HezaBucumble ucnbitanus. Cepust
HE3aBHCHUMBbIX UCIBITAHUH 10 TiepBoro ycrexa. Cepusi HE3aBUCHMBIX UCIIBITaHUM bepHyu.
Cnyuaiinas BenumuunHa. Pacnpenenenue BepositHocTell. Juarpamma pacnpenenenus. [Ipumepst
pacripeneneHuid, B TOM YHCiie, TeOMETPUIECKOe 1 OMHOMUAIILHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKU CIy4yalHBIX BEJIMYMH: MaTEeMaTHUYECKOE OKMJAHUE, AMCIEPCUS U
CTaH/IapTHOE OTKJIOHEHHuE. [IprMeprl NpUMEHEHNST MAaTEMaTHYECKOTO OKUIAHMSI, B TOM YHCIIE B
3aJayax M3 TOBCEJHEBHOM KU3HU. MaremaTudyeckoe OXuJaHHEe OMHApHOM ciaydailiHOMN
BEJIMYMHBI. MareMaTH4ecKoe OXKHJAaHUE CYMMBI CIy4allHBIX BeJIWYMH. MaremaTnudeckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHuH.

3akoH OOJBIIMX YHCEN W €ro pojb B Hayke, NMpupoje U oduiectBe. BbiOOpouHBIi MeTO[
HCCIIEJOBAHUM.

ITprMeprl HENPEPBIBHBIX CIIy4alHbIX BelNUUuH. [IoHATHE O TUIOTHOCTH pacnpeneseHus. 3aaauu,
MPUBOJIAIINE K HOPMAJIbHOMY pactipenienennio. [[oHsTue 0 HopManbHOM pacipeieIeHUH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No Haummenomanue pa3aenoB u  KonudectBo  DJIEKTpOHHBIC VYuer paboueii
n/n TEM IIPOrpaMMBl 4acoB (undpossie) IIPOrpaMMbl BOCITUTAHUS
Bcero o0pa3oBaTeNbHbIE
pecypcsl
1 IlpencraBieHue AJaHHBIX U 4 -YCTaHOBIICHHE

JIOBEPUTEITHHBIX OTHOIIEHUI
MEXAY

onucaTtecibHasg CTaTUCTUKaA

2 CayyaiiHble OIBITHI U 3



No  HammenoBanwue pasnenoB u  KosmuectBo
n/n TEM MPOTrpamMMBbl 4acoB
Bcero

CIIy4aifHbIE COOBITHS, OTIBITHI
C PaBHOBO3MOKHBIMH
AJIEMEHTapHBIMU UCXOIAMHU

3 Omepamnuu HaJl COOBITUSMU, 3
CJIOKEHHE BEPOSITHOCTEH

4 YcnoBHas BEPOSITHOCTb, 6
JIEPEBO CIY4alHOTO OIIbITA,
dbopmyIa moJHOM
BEPOSITHOCTH U
HE3aBHCHUMOCTb COOBITUI

5 DraemeHTbl KOMOWHATOPUKH 4

6 Cepuu nocinenoBaTeIbHbIX 3
HUCTIIBITAHU N

7 Ciy4aiiHble BEIMUYUHBI U 6
pacnpeaeneHus

8 O06o061IIEHNE U 5
crucTemMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME

11 KJIACC

Ne HawmmeHoBaHue pa3aciioB U TCM KomuuectBo

/n MpOrpamMMBbl 4acoB

Bcero
1 Maremarudeckoe 4

OXXHUJaHUE CITy4aitHOMN
BEJIIUMYUHBI

DJIEeKTPOHHBIE
(unposrie)
o0Opa3oBaTenbHbIC

pecypchl

VYuer paboueii
nporpamMmsbl BOCIIUTAHUA

MeIaroruyeckuM paboTHUKOM
1 00YJaIOIIMHUCS,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHUSITHIO
00yJaromuMucs

TpeboBaHuit 1 MpocsO
Nelaroruyeckoro paboTHUKA,
NIPUBJICUYECHHIO UX BHUMAHUS K
o0cyXaeMoi Ha ypoke
nH}opMannm, akTHBU3ALNN
[103HABaTENbHON
JIeSITENbHOCTH;

- UCTIOJIb30BaHHE
BOCITUTATEIBHBIX
BO3MOXKHOCTEH COMIepKaHusI
yueOHOro mpeaMeTa Jepes
JIEMOHCTPAIIHIO
00yJaroImuMcs

IIPUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO MTOBEACHMUS,
IIPOSIBICHUS YEIIOBEKOII00US
U 100pOCepACYHOCTH, Yepe3
moxo0p

COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTCHUSI, 33714 JIJIsI
pelieHus.,

MpOOJIEMHBIX CUTYaLuit 115t
00CYXKICHUS B KJIacce;

- IPUMEHEHUE Ha YPOKE
HHTEPaKTUBHBIX (OpPM paboThI
c

00yJarImuMuCS:
HMHTEIJIEKTYaIbHBIX UID,
CTUMYJTHPYIOIIUX
MO3HABATENILHYIO MOTHBAIIHIO
00y4YaIOIINXCS; TUCKYCCHH,
KOTOpPBIE JAIOT 00YYaIOIIUMCS
BO3MOXKHOCTh IIPHOOPECTH
OTIBIT

BEACHUA KOHCTPYKTUBHOT'O
Jianora; rpynmnoBoi paboTsl
NN

paboThI B apax, KOTOpbIe
y4aT KOMaHIHOH paboTe

ONeKTpOHHbIE
(uugposrie)
o0Opa3oBaTenbHbIC

pecypcsl

VYyer paboueil nporpaMmel
BOCIIUTaHUS

-yCTaHOBJICHHE
JIOBEPUTEIIbHBIX OTHOLLIEHUN
MEX]LY



Ne HanmeHoBaHue pa3aciioB U TCM KonmaectBo

n/m MPOrPaMMBbl

2 Jlucnepcus U CTaHIApTHOE
OTKJIOHEHHE CIIy4aliHON
BEJIMYHHBI

3aKoH OOJBIIMX YHCET

4 HenpepbIBHBIC CITy4aiiHBIC
BEJIMYMHBI (pacrpeaeneHus)

5 HopwmanbHoe
pacnpezeneHus

6 IloBTOpenwue, 0000IICHUE U
cucreMaTu3alus 3HaHu!

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

JacoB
Bcero

4

19

34

DIIeKTPOHHBIE
(udposbIe)
oOpa3oBaTebHbIC

pecypcsl

VYyer paboueil nmporpaMmsl
BOCTIUTAHUS

MEeIarOrMYeCKUM PabOTHUKOM
1 00YYaIOIUMHUCS,
CHOCOOCTBYIOIINX
MO3UTHUBHOMY BOCIIPHUSTHIO
00yJaroImuMucs

TpeOoBaHMIT 1 IPOCHO
MIeIarOrMYecKoro pabOTHHKA,
MPUBJICYECHHUIO UX BHUMAHUS K
o0cyXaeMoi Ha ypoke
nH(pOpMAaINH, aKTUBU3AIUN
[I03HABATENbHOMN
JIESITeIIbHOCTH;

- HCIIOJIb30BAHUE
BOCIIATATEIbHBIX
BO3MOXKHOCTEH COJIepKaHusI
yueOHOro MmpeMeTa Jepes
JIEMOHCTPAIIHIO
oOygaromumcs

MPUMEPOB OTBETCTBEHHOTO,
IPaXXIaHCKOTO TIOBEICHUS,
IIPOSIBICHUS YEJIOBEKOII00US
1 100pOCEePICUHOCTH, Yepe3
mo100p

COOTBETCTBYIOIIUX TECKCTOB
JUIA YTCHUA, 3aa4 JJIA
pelieHus.,

MpOOJIEMHBIX CUTYaNui st
00CYX/ICHUSI B KJTacce;

- IpUMEHEHHE HA YPOKe
HMHTEPAKTUBHBIX (hOpM
paboTsI ¢

00yJarmuMuCS:
HMHTEIJIEKTYaIbHBIX UID,
CTUMYJIUPYIOIIHX
TO3HAaBATCIbHYIO MOTUBAIIUIO
00yJaroIuxcs; TUCKYCCHH,
KOTOPBIE JAI0T 00YYaIOIIUMCS
BO3MOXKHOCTh IIPHOOPECTH
OIIBIT

Be/ICHUSI KOHCTPYKTHBHOTO
JIMAJIOra; rPyIIoBOi paboTh
WM

paboThI B mapax, KOTOpbIe
yuaT KOMaH/IHO# pabore



