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INOACHUTEJIbHASA 3AIINCKA

Pabouas nmporpamma no y4eOHoMy npeamery «Matemartrka (yrimyOneHHbIH ypoBeHb)» 1ist 5-9 Kiiaccos paspaboTaHa Ha OCHOBE CEIYIOIHX JIOKYMEHTOB:
1. GenepanbHbli rOCY1apCTBEHHBIN 00pa3oBaTeNbHbIH CTaHIapT OCHOBHOTO 001Iero obpa3oBatus, yTB. mpukasom Munnpocsemenus P® ot 31.05.2021 Ne 287 (c
U3MEHEHUSIMH ).
2. ®enepanpHas 06pasoBaTellbHas IporpaMMa OCHOBHOTO 061mero oopasoBanus, yTB. npukazom Murnpocserenus PO ot 18.05.2023 Ne 370 (¢ u3aMeHeHHIMH).
3. @epepanbHas pabouas mporpaMma OCHOBHOTO oOmiero obpasoBanus «Maremartuka (yrioyOneHHBIA ypoBeHb)» (s 5-9 KmaccoB 06pa3soBaTeIbHBIX

opranu3aiuii). - ®I'BHY «MCPO», Mocksa 2023.
4. OcHoBHast 00pasoBatesibHas IporpaMmMa OCHOBHOTO 06miero odpasoanus MOY Jlunest Ne 3 (B cootsercTBun ¢ ®I'OC-2021) o1 26.08.2022 (¢ H3MEHEHHSIMH).

Paboyas mporpamma 1o matemMatuke [yt oOydaromuxcs 5-9 knacco paspabotana Ha ocnose ®I'OC O0O. B nporpamme mo MaTeMaTHKE Y4TEHHI HICH H
nonoxenus Konnennuu passBuTHA MaTeMaTuiyeckoro obpasoBanus B Poccuiickoi dejiepanyn.

[IpenMerom MaTeMaTHKH SBISIOTCS (yHIAMEHTATbHBIC CTPYKTYPBI HAIIEr0 MHpa — MPOCTPAHCTBEHHBIE (OPMBI M KOJNHUYECTBEHHBIE OTHONICHHS (OT
MPOCTEHIINX, YCBAHBACMBIX B HEMOCPEACTBEHHOM OIBITE, [0 JOCTAaTOYHO CIOXHBIX, HEOOXOMMMBIX Ul DPa3BUTHS HAYYHBIX M TPUKIAJHBIX Hjeil).
Maremaruyeckue 3HaHUs 00ECIEYUBAIOT NMOHMMAHWE TPHHIMIOB YCTPOMCTBA M HCIMOJB30BAHHS COBPEMEHHOH TEXHHKH, BOCIPHATHE H WHTEPIPETALHIO
COLIHAIHOH, SKOHOMUYECKOM, MONUTHYECKOH HH(OpPMALUM, Tal0T BO3MOXKHOCTH BBIIOJHSTE PAaCUETBl M COCTABISTH ANTOPUTMBI, HAXOJUTH M NPHUMEHATH
(opMyJIBI, BIaIeTh MPAKTUYECKUMU IPUEMAMH T€OMETPHYECKHX H3MEPEHHH 1 IOCTPOCHHH, YHTaTh HH(POPMAIIHUIO, TIPECTABICHHYIO B BH/IC TAOJHII, THATPAMM U
rpauKOB, JKUThb B YCIOBHUSX HEONPEACTEHHOCTH U [IOHUMATE BEPOSTHOCTHBIN XapakTep CIydaiiHbIX COOBITHIA.

M3yyenue marematuku (GOpMHpPYET y OOYydaromMXcsi MAaTEMaTHYeCKHH CTHJIb MBIILICHNS, MPOSBIAIOMKIICS B ONPEETEHHBIX YMCTBEHHBIX HABBIKAX.
OOyuaromuecs: 0OCBaMBAIOT TaKUe IPUEMBI U METO/1bI MbILLIEHHUS, KaK HHAYKIMS U AeyKIHs, 00001eHHe U KOHKPETH3AIls, aHAlN3 U CHHTE3, KIaccHDUKaIus 1
cucTeMaru3anys, abcTparupoBaHue U aHanorus. OOBeKTh MaTEMAaTHYECKUX YMO3AKITIOUCHHH, IPaBKIa UX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXAHHU3M JIOTHYECKHX
HOCTPOCHHH, CIOCOOCTBYIOT BHIPAOOTKE yMeHHsI (hOpMYIHPOBAaTh, 0OOCHOBBIBATH H JIOKA3bIBATH CYHKJIEHHS, TEM CAMBIM Pa3BHUBAIOT JIOTHYECKOE MBIILICHHE.
Mzydenne Mmarematuku obecrieunBaeT (POPMHPOBAHHE AITOPHTMHYECKOH KOMIIOHEHTHI MBIIUIEHHS W BOCIHMTAHUE YMEHHMH JeHCTBOBATH 110 3aJaHHBIM
alrOpPHTMaM, COBEPLICHCTBOBATH M3BECTHBIE H KOHCTPYHPOBATh HOBBIE. B mpomecce pelienus 3a1a4 — OCHOBOM yueOHOM AEATETLHOCTH Ha YPOKAX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPYECKAsl ¥ MPHKIIAIHAS CTOPOHBI MBIILIEHHUS.

OO6yuenne Maremaruke Ja€T BO3MOKHOCTH Pa3BHBATh y OOYYAIOIIMXCS TOYHYIO, PALHOHANLHYIO W MH(OPMATHBHYIO pedb, YMEHHE OTOHpaTh Hambolee
MOJXO/ISIIHE A3BIKOBBIE, CAMBOJIHYECKHE, I'pauueckue CpecTBa Il BRIPAXKEHHS CYKICHUH W HAJIAAHOTO MX MPE/ICTABICHHUS.

Ilpu u3yveHHH MaTEMaTHKH OCYIIECTBIsETCA oOliee 3HAKOMCTBO C METOJAMH IO3HAHHUS JCHCTBUTENLHOCTH, MPEACTABICHUAMU O TPEIMETe H MEeTOAax
MAaTeMaTHKH, UX OTJIHYHH OT METOJOB JPYIHX €CTECTBEHHBIX H I'YMAHHTAPHLIX HAyK, 00 OCOOCHHOCTSIX MPHMEHEHHs] MATEMATUKU JUI PEIICHHs HAYYHBIX
MPHKJIAHBIX 3a1a4.

Maremarudeckoe obpazoBanue B Poccuiickoii ®enepanun MaTreMaTHdeckoe oOpa3oBaHHE JOJDKHO pEIIaTh, B YACTHOCTH 3aJaud oOecreyeHHs CTPaHbI
BBIITYCKHUKAMH, MaTeMaTH4yecKas MOATr0TOBKA KOTOPBIX JOCTATOYHA JUIS NMPOAOIDKEHUsSI 00pa30BaHUs B pas/IMYHBLIX HANPABICHHAX, BKIIIOYAS MaTeMaTHYCCKHE
uccienoBanust, pabory B cdepe HHYOPMAIMOHHBIX TEXHONOIUH, TIPENo/IaBaHHe MaTeMaTHKH, C O/(HOM CTOPOHBI, M IPUMEHEHHE MaTEMATHKH B APYTHX HAyKax, B
MH)KEHEPHO-TEXHOJIOTHYECKOH M COLMANBHOH cdepe ¢ apyroii croponsl. J[ns obecnieyeHus: HOCTHIKEHHS COOTBETCTBYIOIEH 3THM 3ajauaM MaTeMaTHYECKOM



MOArOTOBKH O0YYaroIKXCs, /ISl yAAOBIECTBOPEHHUS HX 3aI[POCOB M BO3MOJKHOCTEH IpeiHa3HAYeHa IpOrpaMMa yriyOIEHHOr0 H3ydeHHs MATeMATHKH. [Iporpamma
0 MaTeMaTHKe YrayOnEHHOTO ypoBHs aT BO3MOXKHOCTH PAacUIMPHTB M YLIyOWTh KPYr H3yd4aeMBIX BOIPOCOB, CO3/aTh GOJTee IENOCTHOE MpECTABICHHE O
CHCTeME MaTeMaTHYEeCKHX 3HaHUH, cHOpMHUpPOBATH Gosee YCTONYHMBBIC W OCO3HAHHbIE YMEHHUS.

[IpropuTeTHBIME HETIMU 00yUeHHUs MATEMaTHKE B 5—9 Kiaccax SBISIOTCS:
- $opMHpOBaHHE IEHTPANbHBIX MATEMATHUECCKHX IOHSTHH (4MCIIO, BENMYMHA, TEOMETpHYecKas (Urypa, IepeMeHHas, BEPOATHOCTD, (DYHKIHSA),
00eCIeynBaIOIUX MPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTH MaTEMAaTHIECKOTO 06pa30BaHus 00y IarOLIHXCS;
- TMOJIBE/ICHHE O0YJaIOMMXCS HA JOCTYITHOM /Ul HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MATEMATHKH M OKDYKAIOMIETO MHpA, IOHUMAHAE MATEMATHKH KAk

4acTH 00IIeH KyJIbTYPHI YeIOBeYEeCTRA;
- PasBUTHE MHTEJUICKTYAJIbHBIX W TBOPYECKHX CHOCOOHOCTEH 00ydarommuxcs, IMO3HABATEIBHOW AKTHBHOCTH, HCCIENOBATENBCKUX YMEHHMH, KPUTHYHOCTH

MBIILICHHS], HHTepeca K H3yYeHHIO MaTEMATHKH;
- (opmrpoBanre (YHKIMOHAIBHOH MATEMaTHYECKOH TIPAaMOTHOCTH: YMEHMsSI DACIO3HABATH TPOSIBJICHHS MATEMATHYECKHX MOHSTHIH, OOBEKTOB M
3aKOHOMEPHOCTEH B PEAlTbHBIX JKH3HCHHBIX CHTYAlMsX M IPU W3YYCHWH IPYrHX yYeOHBIX IIPEAMETOB, NPOSBIEHHS 3aBHCHMOCTEll M 3aKOHOMEPHOCTEl,
(popMynUpoBaThL MX Ha A3bIKE MATEMATHKH M CO3/(aBaTh MaTeMaTHUECKHE MOJIEINH, IIPHMEHSTh OCBOESHHBIH MaTeMaTHYeCKHil annapar Juis pelieHHs MpaKTHKO-
OPHUEHTHPOBAHHBIX 33/1a4, HHTEPIPETHPOBATh M OIIEHUBATH MOJYYEHHBIE PE3YIHTATEL

OCHOBHBIE JIMHUM COZIEPKaHUS TPOTPAMMBI II0 MareMaTuke B 5-9 kiaccax: «Umcia M BBIYHCICHHSY, «Anrebpa» («Anrebpanyeckue BBIPAKEHHS),
«YpaBHEHUs U HEPABEHCTBAY), «DyHkiuny, «I"eomerpus» («I'eomerpuyeckue GpUrypsI u X cBoiicTBaY, «M3MepeHne reOMETPHYECKUX BEIHYUHY), «BeposTHOCTE
W CTAaTUCTHKay». JIaHHBIC THHUHE PA3BHBAIOTCS MApajlIeNbHO, KAXIas B COOTBETCTBHH C COOCTBEHHOH JOTMKOM, OJIHAKO He HE3aBHCHMO OJHA OT JPYroil, a B
TECHOM KOHTAaKT€ ¥ B3aUMOJICHCTBHH.

Conepkanne MpOrpaMMbl IO MaTeMaTHKe, paclpeleNéHHOe [0 rojam o0y4eHHs, CTPYKTYPHPOBAHO TakKMM 0Opa3’oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIMIHATBHBIM BOIIPOCAM OOydJaromiiecs: 00paIianich HEOJHOKPATHO, YTOOBI OBNA/ICHHE MATEMATHUECKHMH TOHSTHSMH M HABBIKAMH OCYIIECTBISIIOCH
TOCJICI0BATENBLHO M TIOCTYNATEIbHO, C COOIIOJCHHEM NPUHIIMIA MPEEMCTBEHHOCTH, a HOBbIC 3HAHWS BKIIOYAIHCH B OOIIYIO CHCTEMY MATEMAaTHYECKHX
NpeJCTaBIeHuii 00yJaronMXcs, PacIUpsst ¥ yriayOuisis e€, o6pasyst IpoYHble MHOKECTBEHHEIE CBSI3H.

B coorsercteun ¢ @I'OC OO0 maremarnka sBIsIeTCs: 00S3aTENbHBIM yIeOHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO OGIIEro obpazoBanus. B 5-9 kmaccax
MaTeMaTHka TPaJAUIMOHHO H3yYaeTcs B paMKax CJEAYIOMMX y4eOHBIX KypcoB: B 5-6 KiaccaX — Kypca «Maremarukay, B 7-9 Kiaccax — KypcoB «AnreGpay,
«I"eomeTpus», «BeposITHOCTD M CTATHCTHKAY.

Obrmiee 4uCI0 YaCOB JUIS H3YYEHHs MaTeMaTHKH (YriIyOJIeHHbIH ypOBEHb) HAa ypPOBHE OCHOBHOTO of1ero o6pasosanus, — 1224 yaca: B 5 kmacce — 204 wacon
(6 vacos B Hezemo), B 6 Kiacce — 204 yacos (6 yacoB B Henelmo), B 7 kiacce — 272 yaca (8 4acoB B Hezenmo), B 8 knacce — 272 yaca (8 wacoB B Hesemo), B 9

Kiacce — 272 yaca (8 yacoB B HEJIEIO).



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI ITIPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUS

I/I3yquH€ MATEMATHKH Ha YPOBHE OCHOBHOIO o01Iero OﬁpﬂOBaHHH HallpaBJICHO Ha HOCTHIKCHHUC 06yanOIlIHMHC$[ JIHMYHOCTHBIX, MCTAIPCIMCTHBIX H
MPpEAMETHBIX 06})&3083TCJ’[I:HBD( PE3YIILTATOB OCBOCHHS yqeﬁHor O npeaMeTa.

JJUYHOCTHBIE PE3YJIBTATHI

1) nampuomuueckoe éocnumarnue:

MPOSIBICHHEM HHTEpeca K MPONIIOMY M HACTOSIIEMY POCCHHCKOW MATEMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSM POCCHHCKMX MATEMaTHKOB U
POCCHIICKOH MAaTEeMATHYECKOMN IIKOJIBI, K HCIIOJIb30BAHUIO 3THX JOCTHIKEHHUH B JIPYTUX HayKaX ¥ NPHKIAIHBIX cdepax;

2) epadicoanckoe u Oyx08HO-HPABCMBEHHOE 80CNUMAHUE.

FOTOBHOCTBIO K BBINOJHEHHIO O0A3aHHOCTEH IpakJIaHWHA M PEAM3alliM €ro TIpaB, TPEJCTABICHHEM O MAaTEeMAaTHYECKHX OCHOBaX (DYHKIMOHMPOBAHMS
PasIuYHbIX CTPYKTYp, SABJICHHH, NPOLEAYp IPakKJaHCKOro obOmecTBa (HAaIpHUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJEHHIO 3THYECKHX IpoGIieM,
CBSI3aHHEIX C IPAKTUYCCKUM MPHMCHCHHEM JOCTHIKEHHN HAYKH, OCO3HAHHUEM BAXKHOCTH MOPAIbHO-ITHUECKUX MPHUHIUIIOB B AESTEIbHOCTH YIEHOTO;

3) mpyooeoe eocnumanue:
YCTAHOBKOM Ha aKTHBHOE YYacTHE€ B PEINCHMHM NPaKTHYECKUX 3a/lad MaTeMaTH4ecKOH HarpaBlIeHHOCTH, OCO3HAHHEM BAXKHOCTH MAaTEMaTHYECKOTO

00pa3oBaHusl Ha MPOTSHKCHUH BCEH JKM3HM JUIS YCHEINHOH NMpo(eCCHOHANBHOM AeSITeIbHOCTH W Pa3sBUTHEM HEOOXOMMMBIX YMEHHH, OCO3HAHHLIM BHIOOPOM H
MOCTPOCHUEM HHIMBHYaJIbHOH TPAeKTOPUH 00pa30BaHys M )KH3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acmemuyeckoe éocnumanue:

CIIOCOOHOCTHIO K 3IMOLHOHAILHOMY H JCTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajlad, PCHICHHWH, pacCy)KIeHUil, YMEHHIO BUIEThH
MaTeMaTH4eCKie 3aKOHOMEPHOCTH B HCKYCCTBE;,

5) YEeHHOCMU HAYHHO20 ROZHAHUA:
OpHCHTaHHcﬁ B OCATCIIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX Hpe,IICTaBI[eHHﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BHTHSA YEJIOBEKa, NMPHPOJBI H

o01ecTBa, IMOHMMAHUEM MaTEMaTHYeCKOH HAayKH Kak Cepsl YelOBCUECKOH NESTENBHOCTH, ITANOB € PasBHTHS M 3HAYUMOCTH JJI Pa3BHTHS IMBHIIM3AllNH,
OBIaJCHHECM A3BIKOM MaTCMATHKH H MaTeMaTH4ecKoH Ky.]]bTyp()ﬁ KaK CpeICTBOM IO3HAHHA MHPa, OBIaICHHCM HaBBIKaMH HCCHCﬂOBaTCHBCKOﬁ JACATCIIBHOCTH,

6) uszuueckoe socnumanue, popmuposarnue Kyibnypsl 300P06bs U IMOYUOHALLHO20 OAAZONONYHUL:

FOTOBHOCTBIO MPHMEHATH MATEMATHYECKHEC 3HAHUS B HMHTEPECAX CBOEr0 3J0POBBS, BEIEHHS 30pPOBOr0 00pasa HU3HM (3J0pPOBOE IIUTAHHE,
cOanaHCHpOBaHHBIA PEXHUM 3aHATHH U OTABIXA, PerynspHas Gpu3HYecKas aKTHBHOCTB), ChOPMUPOBAHHOCTBIO HABHIKA pedieKcHHu, TPU3HAHHEM CBOETO NpaBa Ha
OIHOKY ¥ TaKOro e MpaBa JIPYroro 4ejIoBeKa;

7) axon02udeckoe 6ocCnumanue;
OpUCHTAIlMCH Ha NPUMEHEHHE MATEMAaTHYECKUX 3HaHMH Ul pellleHHs 3a1ad B 00JNaCTH COXPAHHOCTH OKPYIXKAIOIIEH CpeJibl, IJIAHUPOBAHMS IIOCTYIIKOB U

OLICHKH X BO3MOJKHBIX MOCIIEICTBHI JJIsl OKPYIKAKOILEH CPEJIbl, 0OCO3HAHUEM III00abHOIO XapaKTepa SKOJIOTHIECKUX NMPoOJIeM U MyTeil X peleHHuS;
8) aoanmayus Kk UsMEHAIOWUMCS YCIO0BUAM COYUATLHOU U NPUPOOHOI CPedbl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPEEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH KOMITIETEHTHOCTH YEPE3 PAKTHUECKYIO JEITEIBHOCTh, B TOM YHCIIE
YMEHHE YYHTBCS Y APYTHX JIOJEH, IPHOOpeTaTh B COBMECTHOM JEsATeIbHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIIETEHIIMHU U3 OTIBITA IPYTHX;

HE0OXOAMMOCTHIO B (JOPMHUPOBAHKMH HOBBIX 3HAHUM, ()OPMYIHPOBATE HIEH, IOHATHS, TUIIOTE3bI 00 0OBEKTaxX H SBIEHUSX, B TOM YHCIIE paHee He W3BECTHBIX,
0co3HaBaTh AeHUHTH COOCTBEHHEIX 3HAHNUH H KOMIICTCHTHOCTE, IUIAHHPOBATH CBOE Pa3BUTHE;

CIIOCOGHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAllMIO, BOCHPHHHMATH CTPECCOBYIO CHTYAlMIO KaK BBI30B, TPeOYIOIMii KOHTpMEp, KOPPEKTHPOBATH
MIPHHUMAEMBIE PEIICHHS U AeHCTBHS, (GOPMYIHPOBATh U OLEHUBATH PUCKH H IIOCIICACTBHUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynerare OCBOEHHS NpOTrpaMMBl 110 MaTe€MaTHKE Ha YPOBHE OCHOBHOrO o00mero obpasosanus y oOywaromerocss OymyT cdopMEPOBAHEL
METANMPEAMETHBIE PE3YIIbTAThI, XapaKTePH3YIOIIHUECs] OBIAICHHEM YHHBEPCANbHBIMY IT03HABATCIBHBIMU JECHCTBHSIMH, YHHBEPCATHHBIMH KOMMYHHKATHBHLIMU
JEHUCTBUSMH H YHUBEPCAJILHBIMU PETyISTHBHBIMH JCHCTBHAMHU.

Ilo3naBaTebHbIC YHHBEpPCATbHbIE Y4eOHbIe 1eiicTBH

basoesvie nocuyeckue oeticmeusi:
- BBIABJIATE M XapaKTEepH30BaTh CYNICCTBCHHBIC INPU3HAKM MaTeMAaTHYeCKUX OOBEKTOB, NOHSTUI, OTHOINEHHH MEXIY MOHATHIMHU, (OPMYIMPOBATH
ONpe/IeNIeHNUS TIOHATHIA, yCTaHABIUBATE CYLICCTBEHHBIN IPU3HAK KIACCU(UKAINH, OCHOBAHMS ULl 000OIIEHHUS H CPaBHEHUs!, KPUTEPHH TIPOBOIMMOTO aHAJIN3a;
- BOCIIPUHUMATh, POPMYIIMPOBATH U IIPe0OPAa3OBEIBATE CYKICHHUS: YTBEPAUTENBHBIC H OTPHIATENLHbIE, €IMHMYHbIC, YACTHBIE H OOLINE, YCIOBHBIE;
B BBISIBIIATE MAaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3AaHMOCBSA3H M IPOTHBOPEYHs B (paKTax, JaHHBIX, HAOMIONCHUSIX H YTBEPXKACHUSIX, TIPEIaraTh KPUTEPUH J1JIs
BBISIBJIEHHS 3aKOHOMEPHOCTEH ¥ ITPOTUBOPEYHIL;
- JieNIaTh BBIBOJIBI C MCIIOIh30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX U HHAYKTUBHBIX YMO3aKJIFOUEHHH, YMO3AKIIOUEHHH 110 aHAJIOTHH;
- pa3dupaTthk JI0Ka3aTebCTBA MATEMATHYECKUX YTBEPXKIEeHUM (psSMble M OT MPOTHBHOIO), NPOBOJHTH CAMOCTOSTENHHO J0KA3aTeILCTBA MATEMATHYECKHX
(haxToB, BEICTpaMBaTH APryMEHTALHIO, IPHUBOJUTEL MPUMEPHl ¥ KOHTPIPHMEpHI, PHMEHATh METOJ MaTeMaTHYecKo#f WHIYKIMH, 0OOCHOBBIBATH COOCTBEHHBIE
paccyxJIeHHUs;
- BBIOUpATh CIIOCOD pelieHus y4eOHOU 3a/auu (CpaBHUBATH HECKOJIBKO BapMAHTOB PEIICHUS, BEIOMpaTh HauboNee MOAXOMAMIHN ¢ YIETOM CAMOCTOSTENHHO
BBIICJICHHBIX KDUTEPHUER).

Basogvle ucciedosamenvekue Oeticmeust:
- MCIONIB30BaTh BOMPOCH KaK MCCICAOBATEbCKMH HHCTPYMEHT MO3HaHHsA, (OPMYIHPOBaTh BOMPOCHL, (DUKCHPYIOI(HE MPOTHBOPEYHE, MIPOOIEMY,
CaMOCTOSITE/IbHO YCTAHABIMBATH HCKOMOE M JIaHHOE, ()OPMHUPOBAThH TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE,
- IIPOBOJUTH 110 CAMOCTOSITENILHO COCTABJIICHHOMY IUIaHY 3JKCIIEPHMEHT, HCCIEJOBAaHHE IO YCTAHOBIECHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro O0BEKTa,
3aBHCUMOCTEH 00BEKTOB MEXTy Co00ii;
- CaMOCTOATENIbHO (OPMyYIIHPOBaTE 00OOIIEHHS: ¥ BHIBOABI IO pe3yldbTaTaM [POBEAEHHOTO HAOJIOJNEHHUs, HMCCIEI0BAHMS, SKCIIEPHMEHTA, ONCHHBATH
JIOCTOBEPHOCTH NMOJIyYEHHBIX PE3yJILTaTOB, BHIBOJIOB U 0000IEHHIA;
- IIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE TPOLECCA, 4 TAKIKE BBIBHTaTh MPEJIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungopmayueii:
- BBISIBIIATH HEJOCTATOYHOCTh ¥ U30BITOYHOCTH HH(OPMAIHH, JaHHBIX, HCOOXOIUMBIX JUIS PEIICHHS 3a/1a4y;



- BEIOMPATH, AHATTM3UPOBATH, CHCTEMATH3UPOBATh H HHTEPIPETUPOBATH HH()OPMAIMIO PA3THYHBIX BUJIOB U (JOPM IPEICTABIICHHUSL:
- BEIOMpATh (hOpMY TIpe/ICTaBICHAs HHPOPMAIMH | WLTFOCTPHPOBATH pelaeMble 3a1aun CXeMamH, JiiarpaMMaMu, HHOH rpauKoif B UX KOMOMHAIHSIMU;
- OLICHUBATH HAAEKHOCTH HH(POPMALIUH 110 KPHTEPHSIM, TIPEUIOKEHHBIM HIIH chOPMYTHPOBAHHBIM CAMOCTOSTENHHO.

KommyHnukaTHBHBIE yHHBEPCAIbLHbBIE yueGHbIe AeliCTBHS:
- BOCIPHHHMATh U (OPMYIHMPOBATh CYXICHHS B COOTBETCTBHH C YCIOBHSMHU ¥ IEIAMH OOIIEHNs], ACHO, TOYHO, IPAMOTHO BBIPAXATH CBOIO TOUKY 3DEHHS B
YCTHBIX H IIHCbMEHHBIX TEKCTAX, /aBaTh MOSCHEHHU 110 X0y PELICHHS 3a1a4H, KOMMEHTHPOBATH IIOJYYEHHBIH Pe3yIIbTAT;
- B X0Ze 00CYXkJIeHHs 3a]aBaTh BOIPOCHI MO CYIIECTBY OGCYKIAeMOH TeMbl, IpOOJIEMBI, peIIacMoif 3a1avi, BHICKA3hIBATH HJICH, HALCICHHBIEC HA MOMCK
PCIICHHSA, COMOCTABIIATE CBOM CYXKACHHUSA C CYXICHUSMH JPYTHX Y4aCTHHKOB JHAlora, OOHAPYKUBAaTh PA3iIMYME U CXOJCTBO MO3UIMHA, B KOPPEKTHOH (opme
(bopMymHpOBaThH PasHOIIACHS, CBOM BO3PAXKEHHUSL;
- TIPCACTABIIATD PE3YJIbTATLI PEIICHHS 3a1a1H, SKCIIEPAMEHTA, MCCIICIOBAHMS, TIPOEKTA, CAMOCTOSTENBHO BBIOUpaTh (hopMar BBICTYIIJICHUSI C YIETOM 3aja4
NPE3EHTALNH U OCOOCHHOCTEH ayIUTOPHH;
- TIOHMMATh M HCTIOJIb30BAThH IIPEHMYIIECTBA KOMAHAHON M MHAMBHIYalbHOH pabOThl IIPH PellEHUH y4eOHBIX MATeMaTHYeCKHX 3a1ad, [IPUHUAMATE 1IEJIh
COBMECTHOH NEATEBHOCTH, [UIAHUPOBATh OPraHM3aLMI0 COBMECTHOH PabOThI, PacIpesessTh BHIEI pabor, norosapuBaThes, 0OCYKIATh MPOIECC M PE3yIbTaT
paboTel, 00001IaTh MHEHHS HECKOIBKUX JIFOJICi;
- y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYKIEHMS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD) M HHBIE); BBINOJHATH CBOIO YacTh paboTHl M
KOOPZAMHHPOBATH CBOH JCHCTBHS C IPYTHMH 4JICHAMH KOMAHJIbI, OLIEHHBATH KA4eCTBO PE3YJIbTATA W KAYECTBO CBOEIO BKIANA B 00IHif pe3ynbTaT 0 KPUTEPUIM,
chopMyTHPOBAHHEIM yYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasitTupuble yHuBepcanbHbie yaedHbIe aeiicTBHs

Camoopzanuzayus:
- BBISIBAATE HPOOIEMBI 15l EIICHHUS B JKU3HEHHBIX H y4eGHBIX CUTYAIHSX, OPHEHTHPOBATHCS B PasIMYHBIX MOAXO0aX MPUHATHS PEIUCHUH (HHIMBHAYAIBHOE,
IPYIIIOBOE);
- CaMOCTOSTENILHO COCTAaBIIATE IUIaH, AITOPMTM DPENICHHS 3afadd (WM €r0 4acTh), BBIOMPATH CIOCO6 pelIeHHs C YY4ETOM HMEIONIHXCS pECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apI'yMEHTHPOBATh H KOPPEKTHPOBATh BAPHAHTHI PEIIEHHHI ¢ y4ETOM HOBOM HH(DOPMALIUH.

Camorxoumpon:
- BJIAJIETh CLIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIsS IPOIECcca | Pe3yiIbTara PCUICHHS MaTEMaTHYECKOH 3a/1a4i, CAMOMOTHBALUH U PedIIEKCUH;
- IIPEABHICTE TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH DELICHHH 3aJa4d, BHOCHTH KOPPEKTHBHI B JI€STEIBHOCTH HA OCHOBE HOBBIX 0OCTOSTENILCTB,
HaHJICHHBIX OIMMOOK, BEIIBIICHHBIX TPYIHOCTEH;
- OLCHUBATE COOTBETCTBHC pe3ynbTaTa INEATEIBHOCTH IIOCTABICHHOHW IEMH M YCIOBHSIM, OOBSCHATH NMPHYHHEI JOCTHIKEHHS WIH HENOCTHIKCHHS LIETTH,
HaXO/IMTh OIIHOKY, 1aBaTh OLEHKY IIPUOOPETEHHOMY OTIBITY.

OMoyuonanbubLll uUHMeNIeKm:
- BBIpAXaTh SMOLHH IPH H3YICHHH MATEMATHIECKHX OOBEKTOB H (DAKTOB, 1aBaTh IMOIHOHAIBHYIO OLIEHKY PEILICHHS 3a/Ia4Hy.

IIpesMeTHBIC pesybTaThl OCBOGHHS IIPOrPaMMBI 10 MAaTEMaTHKE YrIyOIS8HHOrO YpOBHS NPEJICTABICHBl [0 rojgam o0yYeHHs B CICAYIOIHX pas/enax
NpOTPAMMBI 110 MATEMATHKE B PaMKaX OTAENBHBIX y4eOHBIX KypcoB 1l 7-9 Kiaccos: «AnreGpay, «[eoMeTpusy, «BeposSTHOCTS M CTATHCTHKAY.



Pa3BUTHE JIOrHYECKUX NPEJICTABIEHUH W HABBIKOB JIOTHYECKOTO MBIIUICHHS OOYYAIOMIMXCS OCYIIECTBISETCS B PaMKax BCEX HA3BaHHEIX KYPCOB HA
HPOTSIHKEHUH BCeX JIeT oOydenus. [Ipeamonaraercs, 4ro BBITYCKHHK 9 Kiacca CMOXKET CTPOMTH BHICKA3bIBAHMS M OTPHIIAHHS BBICKa3bIBAHMI, pacrio3HABATh
HCTHHHBIC W JIOKHbBIC BBEICKa3bIBaHHS, IPHBOJMTL INPUMEPBI M KOHTPIPUMEPHI, BBIIONHATH OIEPAlldM HAJ BBHICKA3BIBAHHUAMH, CTPOMTH BHICKA3BIBAHMS H
pacCyKICHUsI HA OCHOBE JIOTHYECKHX IPaBHII, PEIIaTh JIOTHYECKHE 3a[a4dd, HAYYUTCS MPUMEHSTH METOJ MAaTeMAaTHYECKON MHJYKIIMH, OBJIA/IEET MOHSITHSIMU:
OTpe/e/ICHHe, aKCHOMa, TeOpeMa, JI0Ka3aTeIbCTBO — M HAYUHTCS HCIIOJIb30BATh UX IIPH BHIIOJIHEHUH y4eOHBIX H BHEYYEOHBIX 3a/1a4.

Ilpu 5TOM BBeZIeHHE OCHOBHBIX JIOTHYECKUX MOHATHH M OCBOCHHE OCHOBHBIX CBSI3aHHBIX ¢ HUMHU BHJIOB JIESTENHHOCTH OTHECEHO K Kypcy «BeposTHOCTb 1
CTaTUCTHUKA» U TaK)Ke paclpeesieHo 0 rojgaM o0ydeHHs.

B pamkax Bcex TpEX KypcoB OCyIIECTBIA€TCA (OPMHPOBaHHE YMEHHUs BBIOMpATh MOAXOASIIAN METOA Uil PElleHHs 3alaud, BBIABISATH IPHMEPHI
MaTeMaTu4eCKUX 3aKOHOMEPHOCTEH B INpUpPOJC H OOLICCTBEHHOM JKM3HH, pAClO3HABaTh TIPOSBICHHE 3AKOHOB MAaTEMaTHKH B HCKYCCTBE, NPUMEHSThH
MaTeMaTHYECKNE 3HAHHUSA U OIbIT MAaTeMAaTHYECKOW [EATENLHOCTH B CHTyalMsAX pealbHOH xku3HM. OOydaromuecs 3HAKOMSATCS C HAyYHBIMH Pe3yibTaTaMy,
TIONYYEHHBIMH B XOJI€ DPasBHTHS apU(QMETHKH, aireOpbl, T€OMETPHH, TEOPHH BEPOSITHOCTH, CTATHCTHKH W y4arcs HMX ONKMCHIBATh, NPHBOJAAT HPHMEPHI
MaTeMaTHYeCKUX OTKPBITHH W UX aBTOPOB B OT€YECTBEHHON W BCEMUPHOMN HCTOPHH HAYKH.



PabGouas mporpamma yueénoro kypca «<MATEMATHKA» (5-6 kaaccew)

IMOSICHUTEJIBHAS 3AITMCKA

lIpropuTteTHEIME LeIAMH 0OYUYEHNS MaTEMaTHKE B 5—6 KIlaccax SBISIOTCS:

- IPOJIOIKEHHE (JOPMUPOBAHHS OCHOBHBIX MATEMATHYECKHX NOHSTHII (4HCIIO, BEIIMYHHA, reOMEeTpHYecKas (purypa), 00ecIednBalonuX MpeeMCTBEHHOCTD H
NEPCTIIEKTHBHOCTE MaTeMaTHIECKOro 00pa30BaHus 00YYarOIIHXCL;

- Pa3BUTHE HHTCJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYUaromUXcs, [M03HABATETHHOMN aKTUBHOCTH, HCCNEJOBATENbCKUX YMEHHMii, HHTEpeca K
H3YYEHHIO MaTEMAaTHKH;

- O/BE/ICHUE O0YYAOIHXCsl Ha JIOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHIO B3aHMOCBSI3H MATEMATHKH ¥ OKPYIKaroIero Mupa;

- (popmupoBanye GyHKUMOHATLHOH MaTeMaTH4ECKO TPaMOTHOCTH: yMCHMs pacrio3HaBaTh MaTCMaTHICCKUE OOBEKTBI B PEAIbHBIX KU3HEHHBIX CHTYALHSX,
TMPHUMEHATE OCBOCHHBIC YMCHHUS! JUIA PEIICHHS PAKTHKO-OPHEHTHPOBAHHBIX 38/1a4, HHTEPIIPETHPOBATE IIOJTy4CHHBIE Pe3y/IbTaThl M OLCHHBATH MX HA COOTBETCTRHE
NIPaKTHYECKOH CHTYAITHH.

OCHOBHbIE TMHUM COZIEPKAHHUS Kypca MATEMATHKH B 5—6 Kiaccax — apH(METHYECKAS M TEOMETPUYECKAs, KOTOPBIE PAa3BHBAIOTCS napajuleNbHO, KaK/aas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOM, OJHAKO, HE HE3aBHCHMO OJHA OT JIDYrOH, a B TECHOM KOHTaKTe M B3amMozelictsum. Takke B Kypce MaTeMaTHKH
IIPOMCXOANUT 3HAKOMCTBO C 3JIEMEHTAMU aNreOphl M OIIUCATeNBHON CTATHCTUKH.

M3yuenne apudmernieckoro MaTepuana HAYMHAETCS CO CHCTEMATH3AIIAN 1 PasBUTHSA 3HAHUH O HATYPAIBHBIX YHCIIAX, MOJIYYEHHBIX HA YPOBHE HAYAILHOIO
obmero odpasoBanus. IIpu 5TOM COBEPIICHCTBOBAHME BHMHCTHTEILHON TEXHHKH 1 (hopMupOBaHKE HOBBIX TEOPETHYECKUX 3HAHHIl COUETACTCS C pasBUTHEM
BEIHCIIUTENLHOH KyJIBTYPEI, B YaCTHOCTH C OOY4YEHHEM MPOCTEHIIHM IpuéMam NIPUKHIKH W OLCHKH Pe3yNnbTaToB BbIYMCIICHUH. M3ydenne naTypanbHbIX yncen
NPOAOIDKACTCS B 6 KTacce 3HAKOMCTBOM C HAYAIBHEIMU TIOHATHAMHE TCOPHH JCTHMOCTH.

Havano u3ydenus oObIKHOBEHHBIX W IECATHUHBIX Apobeii oTHECEHO K 5 Kimaccy. DTo MepBBIif 3Tall B OCBOSHUH ApoOeH, Korja MPOUCXOIHT 3HAKOMCTBO C
OCHOBHBIMH HIICAMH, IIOHATHAMHA TeMBL. [Ipi 9TOM pacemoTpenue 0GBIKHOBEHHEIX 1pobeii B MOTHOM 06BEMe HPEIIECTBYET U3YYECHHIO ICCATUUHBIX Ipobeid, 4To
LeJIECO00PasHO ¢ TOUKH 3PEeHHs JIOTHKH H3JI0KEHHS YHCIOBOM JIMHMM, KOTIa IpaBAJIa ICHCTBUI C AECATHYHBIMU IPOOSMH MOXKHO 00OCHOBATH YIKe H3BECTHBIMH
QIFOPHTMAMH  BBITOIHEHUS JCHCTBUH € OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JECSTHYIHBIMHU ApOOSMH PACHIMPHT BO3MOXKHOCTH JUIS MOHHMAHHS
00y4aromUMHCST TPUKIIAIHOTO IPUMEHEHHS HOBOH 3aIHCH HTPH H3YHCHUH JPYTUX MPEIMETOB U NPH NMPAKTHYECKOM Henonb3oBanui. K 6 kiaccy oTHecéH BTOpOit
Tam B M3YYEHHWH JpPOOEH, rie MPOHCXOIUT COBEPIICHCTBOBAHHE HABBLIKOB CPABHEHHMS H npeoOpa3oBaHus Jpobeif, OCBOEHHE HOBBIX BHIYMCIUTETHHBIX
@ITOPATMOB, OTTa9MBAHUE TEXHUKH BRIYHCICHHI, B TOM YHCJEC 3HAYCHMIl BHIPAKEHHI, COACPKAIIUX U OOBIKHOBEHHBIC, H JICCATHYHBIE JAPOOH, YCTAHOBJICHHE
CBSI3CH MEKIy HUMH, PACCMOTPEHHE IPUEMOB PELICHHS 3a/1a4 HA Apobu. B Hayane 6 Kacca npouCcXoIUT 3HAKOMCTBO ¢ MOHSITHEM IpPOLIEHTA.

OcOBeHHOCTBIO H3YUEHHS TOIOKATENBHBIX M OTPHIATENBHBIX YACENT SBISCTCS TO, 9TO OHH TAKXKE MOI'YT PACCMATPHUBATLCS B HECKOJILKO 3TanoB. B 6 kinacce
B Havalle u3y4eHus TeMsl «lI0J0KUTeNbHbIe H OTPUIATENEHBIE YHCIIa» BBIAESISETCS MOATEMA «Llernble 4ncnay, B paMkax KOTOPOH 3HAKOMCTBO ¢ OTPHLATETBHBIMHU
YHCIIAMH W IEHCTBUAMH C IONIOXKUTENBHBIME H OTPULATENLHEIMA YHCIIAMH [IPOUCXOIUT HA OCHOBE CONIEPXKATEIILHOTO MOAXO0AA. DTO TO3BOISIET HA JOCTYITHOM
YPOBHE NO3HAKOMHTH OOYYAIOIMHXCS NPAKTHYECKH CO BCEMH OCHOBHBIMH TOHSTHSMH TEMbl, B TOM YHCIC W C NPaBHJIAMH 3HAKOB IIPH BBITOJTHEHHH
apH(MeTHYECKUX JieiicTBIN. VI3yueHne parMOHATBHBIX YHCEN HA STOM He 3aKOHYHTCS, @ Oy/leT IPOJIOIKEHO B Kypce anrebps 7 Kiacca.



ITpu oOyueHuu pemeHuIo TEKCTOBBIX 3a/1a4 B 5—6 Kilaccax HCIONB3YIOTCs apudMeTnueckue npuéMsl petnenus. [Ipi oTpaboTke BEIYUCIUTEIBHBIX HABBIKOB
B 5—6 KJlaccax paccMaTpHBalOTCS TEKCTOBBIC 3a/laui CIEAYIOIIHX BHIOB: 3aJaud Ha JBH)KEHHE, HAa YacTH, Ha MOKYNKH, Ha paboTy U IPOU3BOAHTEIBHOCTD, Ha
NPOLEHTHI, HAa OTHOMICHHS W Iponopiuu. OOydgarompecs 3HAKOMATCS ¢ NMpUEMaMH pelleHHs 3a/ad nepeOopoM BO3MOXKHBIX BapHAaHTOB, ydarcs paborarh ¢
uHbOpMaIueH, MpeICTaBICHHON B (hopMe TaOIHI] UIIK AUarpaMM.

B mporpamme yuebHoro kypca «Maremarukay HpeaycMOTpeHO (OPMHpPOBAaHKE HPOIEIEBTHYECKUX aireOpanyueckuX npejcTaBieHuil. byksa kak cMMBOI
HEKOTOPOr0 4YMCJia B 3aBUCHMOCTH OT MAareéMaTHYeCKOro KOHTEKCTa BBOIMTCS IMOCTENEHHO. byKBEHHAss CUMBOJIMKA HIMPOKO MCIONB3YETCS MPEkKIAEC BCEro s
3aMyuCH OOIIUX YTBEPIKICHHH U ITpeANioKeHuH, GopMyJ1, B YaCTHOCTH JIJIsl BEIYHCIICHHS T€OMETPHYECKHX BEeJIMYHH, B KAUECTBE «3aMECTHTEII) YHCTA.

B nmporpamme yuebHoro kypca «MaremaTuka» TIpeAcTaBlieHa HarisaHas TEOMETPHs, HampaBieHHas Ha pa3BUTHE 00pa3sHOro MBILUICHUS,
IPOCTPAHCTBEHHOI0 BOOOpa’keHHs, H300pa3UTENBHBIX YMEHHH. DTO BaXXHBIM 3Tal B M3YYCHHM TEOMETPHH, KOTOPBIH OCYIIECTBISETCS HA HarIsIHO-
NIPaKTHYECKOM YPOBHE, OMHpAeTCs Ha HarisaHO-oOpazHoe MbIIUIeHHEe oOydarommuxcs. bosblmas poib OTBOJMTCS MPAKTHUECKOW AEATETbHOCTH, OIIBITY,
OKCHEPUMEHTY, MojenupoBanuio. OOydarolgecss 3HAKOMATCS C TEOMETPUYECKHMM (UrypaMH Ha IUIOCKOCTH M B IPOCTPAHCTBE, € HX IIPOCTEHINUMH
KOH(pHUTrypaIusaMH, yyarcs u300pakaTh UX Ha HEJIMHOBAHHOM W KileTyaToi OyMare, paccMaTpUBaIOT UX MpoCTeitiie cBoicTBa. B nporiecce H3ydeHUs HarJIsiIHON
reOMETPHH 3HAHHUS, TTOJydeHHbIe 00yUaloIUMHUCS Ha YPOBHE Ha4aJlbHOro 001ero o6pa3oBaHus, CHCTEMATH3UPYIOTCS U PaCIIUPSIOTCS.

CornacHo yueOHOMY IUTaHy B 5—6 Kiaccax H3ydaeTcsi MHTETPUPOBAHHBIN mpeamer «MaremMaTHKa», KOTOPBIA BKIIOYaeT apH(MeTHYecKHid MaTepual W
HArJSIHYIO TEOMETPHUIO, a TAK)KE IMPONEACBTHYSCKUE CBEJICHHS U3 alreOphl, 3JIEMEHTHI JIOTHKH M Havalla OMMCATEIbHON CTATHCTHKH.

Ha u3ydenue yuebHoro kypca «Maremaruka» orBouTcs 408 gacoB: B 5 kiacce — 204 gaca (6 9acoB B Hejienio), B 6 knacce — 204 gaca (6 9acoB B HEACIIO).

COJEPKAHUE OBYUYEHMUS

5 kaace

HartypanbHble 94HCJI2 H HYJIb
HarypansHoe uncno. Psn Hatypanesbix uncen. Hucino 0. M300paxenne HaTypalbHBIX YHCE TOUKAMU HA KOOPIWHATHOU (YHCIIOBO#) MPSMON.

[To3unuoHHas cucTeMa CUHcaeHUs. PUMCKas HyMepals Kak IpuMep HETIO3UIIMOHHON CHCTEMBI CUHCIIeHH. JlecaTHYHAsA cUCTeMa CUHCIIEHHS.

CpaBHeHHE HATYpaNbHBIX YHCEll, CPABHEHHE HATYpabHBIX uHcel ¢ HynéM. CriocoOr! cpapHeHHsA. OKpyIJieHHe HaTypaIbHBIX JHCe].

CroxeHHe HaATYpaJbHBIX YHCEN, CBOMCTBO HYJS IpH CIOXKEHUH. BbruuTaHue kak JielcTBHE, 0OpaTHOE CIOKEHHUIO. YMHOKEHHE HATypalbHBIX YHCE],
CBOMCTBA HYJIA M CAMHHUIBI TP YMHOXKEHUH. [leneHue kak aelcTBue, oOpaTtHoe yMHOKEeHHI0. KOMIIOHEHTHI AeHCTBHHE, CBA3b MeX Iy HUMH. [IpoBepka pesynbrara
apupmernyeckoro neicTBus. IlepeMecTUTENBPHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHS, PacHpeleuTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

HWcnons3oBanue OykB /1 0003HaUYeHNS HEM3BECTHOIO KOMIIOHEHTA M 3aMUCH CBOHCTB apu(PMETHYECKUX JCHCTBHH.

JlenuTenu ¥ KpaTHbIEe YUCIIA, pa3jioKeHue Ha MHOKUTeNHU. [IpocTeie  cocTaBuble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM.

Crenenb ¢ HaTypalbHBIM [TOKa3aTeneM. 3anKuch YHCia B BUAE CYMMbI Pa3psiIHBIX ClIaraeMbIX.

YucnoBoe BelpaxKeHHe. BpluuciaeHue 3HaYeHUH YUCIOBBIX BBIPAKEHUH, IOPSJIOK BBINOMHEHUs JedcTBuil. HMcronsioBanue npu  BBIYHCICHHSX
NIEPEMECTHTEJIFHOTO M COUETaTEIbHOIO CBOMCTB (3aKOHOB) CIIOJKEHUSA U YMHOXKEHHU S, PACIIPEICTTUTENHHOTO CBOMCTBA YMHOMKEHHUS.

JApodu



IIpescrapienrue o Apobu Kak crocobe 3amucd 4acTH BennunHbL OObIKHOBeHHBIE apoOu. IIpaBunbHBIE M HenpasuibHble apobu. CmemnanHas poOb,
IIpE/ICTABJIEHNE CMEIIAaHHON JPpOOH B BHJIe HENPABHIIBHON ApOOH U BEIIEICHUE IIENOil JacTH JHCIa U3 HENpPaBUIbHON Jipobu. M3o6paxenue npobeii ToUkaMH Ha
qucIoBoit pamoii. OcHOBHOE CBOMCTBO Npobu. Cokpammenue apobeii. ITpuBenenne 1pobu kK HoBoMy 3HameHatemo. CpaBHeHHe IpoGei.

Crnoxenue u BelYMTaHUE Ipobeit. YMHOXeHHe U ieneHue Apodei, B3auMHO obparHbie 1podu. Haxoxienye 9acTu HeIoro 1 Heoro rno ero 4acTu.

Jlecsitnunas 3anmuch apoOeit. IlpejcraBienure JecSTHYHOM ApoOU B BHIE OOBIKHOBEHHOH. M300pakeHHe AeCATHYHBIX Ipobeil ToYKamMM Ha YHUCIIOBOMH
npsamoii. CpaBHEHHE JECATHYHBIX IPOOeH.

ApudmeTryeckue IeUCTBUS C TeCATHIHBIMHA IpoOsiMu. OKpyrileHHe IeCSTHIHBIX APOOEH.

Pemrenne TeKCTOBBIX 3a/1a4

Pemmenne TEKCTOBLIX 3anad apudmerndyeckuMm crocobom. PemeHue normuyeckux 3amad. Permenue 3azad 1mepebOpoM BCeX BO3MOXKHBIX BapHaHTOB.
Hcronbp30BaHne Py PELICHUH 3a/a9 TaOIHIL ¥ CXEM.

Pemenue 3anauy, cofepKallMX 3aBUCHMMOCTH, CBS3BIBAIOINME BEIMYHMHBL CKOPOCTh, BpEeMs, PAcCTOSHHUE, II€HA, KOJMYECTBO, CTOMMOCTH. EMHUIEI
M3MEPEHHUS: MaCcChl, 00BhEMa, IIEHBI, PACCTOSIHUS, BDEMEHH, CKOPOCTH. CBs3b MEXy €IMHHIAMH H3MEPEHUS KaKAOH BEIUYHHBL

Penienne OCHOBHBIX 3aa4 Ha JpoOU.

IpezcraBieHne JaHHBIX B BU/IE TaOIuI, cTOI0YATEIX JHArPaAMM.

Harasanas reomeTpus

Harnsaasle mpeacTaBieHds o GUrypax Ha IUIOCKOCTH: TOYKA, IIPSMas, OTPe30K, Jyd, Yroll, IOMaHasi, MHOT'OYTOJIbHHK, OKPYKHOCTb, Kpyr. Yroi. IIpsamoii,
OCTPBIH, TYTIOH U PasBEPHYTHIH YIJIBL.

JlnuHa oTpe3Ka, MeTpU4ecKHe eIMHHUIB! JUTHHBL. JITHHA JIOMaHO#H, TEpUMETP MHOTOYTONBHHUKA. M3MepeH#e U IIOCTPOSHHE YTJIOB ¢ MOMOLIBIO TPAHCIOPTHPA.

Harnsssle npecTaBieHus o GpUrypax Ha IIOCKOCTH: MHOTOYTOBHHK, IPIMOYTOJIbHUK, KBaJpar, TPEYroJbHUK, O PABEHCTBE (GUryp.

Uzo6paxenne Gpuryp, B TOM 4ucie Ha kierdaroii 6ymare. IToctpoenue xonurypanuii u3 gactel MpaMOH, OKPYXKHOCTH Ha HEJMHOBAHHOW M KIIETYATOH
6ymare. Mcrionp30BaHHe CBOMCTB CTOPOH U YIJIOB ITPAMOYIOJIbHUKA, KBapara.

[Inomank TPAMOYrOJBHHKA M MHOTOYTOJBHMKOB, COCTABICHHBIX H3 HMPSMOYTOJNBHHKOB, B TOM wuHcle (GUryp, m300paxEHHBIX Ha KieTdartod Oymare.
EuHUIBI H3MEPEHUs [LIOLIA IH.

Harnsansle IPeJCTaBIEHHs O MPOCTPAHCTBEHHBIX (HUrypax: NPSAMOYTONBHBIH mapamienenunen, KyO, MHororpaHHukH. M3oOpaxenue mpocTeHIIMX
MHOTOrpaHHHKOB. Pa3péprku Kyba u napamienenunena. Cosjanie MoJieneii MHOTOrpaHHHKOB (13 OyMaru, IpoBOJIOKH, MIIACTHIIMHA U APYTHX MATEPUAIIOB).

O0BEM IPAMOYTOIBHOTO Mapajuiesenuneaa, kyoa. EnuHuiel n3mepenus o0séma.

6 KJjace

HarypaabHbie 4HcIa
ApH}MeTHUECKHe EHCTBHS C MHOrO3HAYHBIMA HATYPAJIbHBIMH YHCIaMH. UHCIOBBIC BBIDAKEHHS, MOPSIOK JCHCTBHH, HCMONL30BAHHE CKOOOK.

Hcnones3oBanue IpH BBEIYHUCIICHUAX MEPEMECTHTEIIBHOIO H COYETaTe/]IbHOIO CBOMCTB CIIOKEHHUSI M YMHOXKEHHS, PacCIpeleIuTeIbHOIO CBOMCTBa YMHOMKCHHA.

OKpyrieHHe HaTypalbHbIX YHCEL.
Jlenurteny U KpaTHbIE YKUCIIA, HAKOOBLIMMA OOIIHIA JeTUTeNb M HauMEeHbIIee o0Inee KpaTHoe. JIenuMOCTh CyMMBI M TIPOU3Be/IeHUs. JlelieHre ¢ OCTaTKOM.

Apodu



OObIKHOBeHHas 1p06b, OCHOBHOE CBOHCTBO Apo6H, cokpalenue npobeii. CpaBHeHHe U ynopsaodynBanue apobeii. Perenne 3aa4 Ha HAXOKICHHE YACTH OT
LIEJIOTO H IIEJIOro IO ero JacTH. J[poGHoe 4ueino Kak pesyibrar AeneHus. IIpencTaBienue necsTHYHON Apo6U B BUIE OGLIKHOBEHHOH APOGH M BO3MOYKHOCTD
NPE/ICTaBIICHUs] OOBIKHOBEHHON ApoOM B Buje AecsATH4HON. JlecsTnuHble Ipo0H M MeTpHdecKas cucTeMa Mep. ApH(pMeTHYecKHe ACHCTBHS M YHCIOBBIE
BBIPAXKEHNS ¢ OOBIKHOBEHHBIMHU M AECATHYHBIME JAPOOSIMH.

OtHowenue. Jlenenue B JaHHOM oTHOMEHHH. Macintab, npornopuus. [IpiMeHeHue IponopLuii MpH pelleH:: 3a1ad.

lonstne mporenTa. Beraucnenue npouenTa T BEIMYUHbI ¥ BEJTHUHMHBI 110 €& MPOLEHTY. BhipaeHue NpoleHToB AecITHIHBIME 1pobsMi. Peienne 3anau
Ha MPOUEHTHI. BeIpaxenue OTHOIEHHS BEIMYUH B MPOIEHTAX.

IHoso:kuTEILHBIE H OTpHIATEC/IbHBIC YHCIA
[lonmoxxuTensHble U OTpULATEIIBHBIE YHCIIA. ]_ICJTBIE qHCIa. MO,I[yJ'Ib YHCII4, TCOMETPHYCCKass MHTEPHpETalusd MOOYJIsl 4HCIIa. I/I306pa>1{eHHe HHCE]l Ha

KOOpIMHATHOH NpsMOi. HucioBble npomexyTku. CpasHeHHE ynucell. ApUYMETHICCKHE ASHCTBHUS ¢ MOJOKUTEIHHEIME U OTPHIATEIbHBIMU YHCIAMH.
IIpsiMoyronbHas crcTeMa KOOPJAMHAT Ha ILIOCKOCTH. KoopnMHATBI TOYKH Ha IUIOCKOCTH, abCIHCCa M OpAMHATA. [IOCTpOeHHE TOYeK H ¢uryp Ha

I(OOp,E[HHaTHOi:I IMJIOCKOCTH.

BykBeHHBbIE BbIpaKeHU st
IIpumenenne OyKB jiisl 3aMMCH MaTEMaTHYECKHX BRIPAXKEHHIT U 1peioxenuii. CBoicTBa apH(pMeTHIeCKHX ACHCTRHIA. byKkBeHHBIE BBIPDAKEHUS U YHCIIOBBIE

TIOJICTAHOBKU. byKBEHHBIE PaBEHCTBA, HAaXO0XICHHE HEH3BECTHOTO KOMIOHEHTA. POpMYIBI, (HOPMYIIBI MepuMeTpa M IJIOMAAM NpSIMOYrOJbHUKA, KBajapara,
00bEMa Napauiesienuea u Kyoa.

Pemenune TeKcTOBBIX 32124
Permenne TexcroBbix 3a1a4 apumeTHyeckum crocobom. Perenue orndyeckux 3ajay. Pemmenue 3aau nepeGopoM BCeX BOMOKHBIX BapPHAHTOB.

Pemtenne 3aza4, cojgepamuxX 3aBHCHMOCTH, CBS3BIBAIOLIMX BEIMYMHBI CKOPOCTh, BpeMs, pACCTOSIHHE, I€HA, KOJHYECTBO, CTOMMOCT,
TIPOM3BOAUTEILHOCTD, BpeMsi, 00bEM paboThl. EHHHMIIBI H3MEPEHHMSI: MACChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH, cKopocTH. CBS3b MEXIY €JUHULIAMH U3MEPEHHUS
KaXKI0i BEJIMYUHEL.

Perenye 3a/1a4, CBA3aHHBIX ¢ OTHONIEHHEM, IIPOTIOPIHOHAIBHOCTBIO BEIMYHH, IPOLEHTAMH; PElIeHHe OCHOBHBIX 3a/1a4 Ha JpoOHu ¥ TPOLIEHTHL.

Ouenka v IPUKU/IKA, OKpyTJeHHe pesyibrara. CocTaBieHre GyKBEHHBIX BRIPAKEHHUH 110 YCIOBHIO 3a1a4H.

IIpeacraBieHne TaHHbIX € IOMOMIBIO TabHIl ¥ JuarpaMM. CTonGuarhie JUarpaMMBL: YTeHHE | TocTpoeHue. UteHue KPYTOBBIX HArpamMM.

Harasiauast reomerpus

Harusinsele npezcTapienus 0 Gpurypax Ha IJIOCKOCTH: TOYKa, MpSMasi, OTPE30K, JIyd, YIoJl, JOMaHasi, MHOTOYTOJIbHHK, YETHIPEXYTOJIBHUK, TPEYTOJBHHK,
OKPYKHOCTB, KPYT.

B3aumHOe pacnolioxkeHue JBYX MpPSAMBIX Ha IJIOCKOCTH, NapajielibHble NpsMBIe, MepHeHINKYIAPHBIE IPSIMBIE. M3mepeHue paccTOSHHIMA: MEXIY ABYMs
TOYKaMH, OT TOYKH JI0 IIPAMOH, JJIMHA MapIIpyTa Ha KBaJIpaTHOM CETKE.

V3mepenue U MOCTPOEHHUE YIJIOB ¢ TIOMOIIBIO TPAHCIOPTHPA. BHIBI TPEYTOIBHUKOB: OCTPOYTONBHBIH, IPAMOYTOJIBHBI, TYIIOYT'OJIbHBIN, paBHOOEIPEHHbIH,
PaBHOCTOPOHHHUH. YETBIPEXYrONBHUK, HPUMEpPHI YeTHIPEXYTONBHUKOB. [IpSIMOYroJBbHUK, KBajpaT: HCIIOIB30BaHHE CBOWCTB CTOPOH, YIIIOB, JOUaroHajei.
H3obpakerne reoMerpudeckux QUryp Ha HeJTHHOBAHHOM Gymare ¢ HCIOJIB30BAHUEM LHMPKYJIS, TMHEHKH, YTOIBHAKA, Tpancnoprupa. llocrpoenus Ha kineTdaroit

Oymare.



[Tepumerp muoroyronsHuka. [ToHsTHE rtomanu GHUrypsl, eIUHUIBI H3MepeHus iomand. [IpubmkéHHoe H3MepeHue mwiomaayu Guryp, B TOM 4UCie Ha
KBajipaTHOM ceTke. [Ipubmmk€nnoe uaMepeHue JUIMHBI OKPYKHOCTH, IUIOLIAJH Kpyra.
CHMMeTpI/Iﬂi HEHTPpalIbHaA, OCEBadA H 3CpKallbHast CHMMETPHH.

[NocTpoenne cUMMETPHYHBIX QUTYD.
Harnsnuele mpeacTaBieHnAs O MPOCTPAHCTBEHHBIX (GHrypax: mapaieienunen, Kyd, mpusMa, nupamuaa, KOHyC, HHIMHAp, map u chepa. M3obpaxkenue

MPOCTpaHCTBEHHBIX (uryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIMHApA 1 KoHyca. Co3manue Moieneil pocTpaHncTBeHHbIX GUryp (13 Oymaru, IpoBOJIOKH,

MJIACTUJIMHA U APYTHX MATEPUAIOB).
[Tousitue 06BEMa, eMMHUALIBI U3MepeHUs: 00bpEMa. OOBEM MPSAMOYTOJILHOTO NapajuieNenumneaa, Kyoa.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA <cMATEMATHKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHMNS

JIudHOCTHBIE PE3yJbTATHI OCBOCHHS IPOrpaMMbl yueOHOTO Kypea «Maremarukay XapakTepu3yloTes:

1) marpuoTnyecKkoe BOCIHTAHHE:
MpOsBJIEHHEM HHTEpeca K MPOIIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOLICHHEM K JIOCTHIKEHHSIM POCCHHCKHX MaTeMaTHKOB U

POCCHICKON MaTeMaTHuyYeCKO IIKOJIbI, K HCIIOJIb30BAHUIO 3THX JOCTHKEHHHI B IPYrUX HayKaX W MPHKIAIHBIX chepax;

2) rpa’kJaHCcKOe H TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:
FOTOBHOCTBIO K BBIMOJHEHUIO 0053aHHOCTEH rpakJaHWMHA W pealu3alMyd €ro Ipap, IpPeJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHMPOBAHHS

pasMYHBIX CTPYKTYp, SBIECHHH, NpoLeayp TrpakgaHcKoro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), FOTOBHOCTHIO K OOCY)XICHHIO 3THYECKHX IIpobieMm,
CBSI3aHHBIX C MPAKTHYECKHM IPUMEHEHHEM TOCTHKCHHI HAYKH, OCO3HAHUEM BaXKHOCTH MOPAIBHO-3THYECKUX PUHIUIIOB B IESTEIILHOCTH YUEHOT0;

3) Tpy/10BO€ BOCIIMTAHHE:

YCTAHOBKOM Ha aKTHBHOE YYacTHE B pELIeHWH NPaKTUYECKHX 3ajady MaTeMaTU4eCKOW HalpaBlI€HHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMaTHYeCKOro
00pa30BaHusi HA NMPOTSIKEHUU BCEH JKU3HHU JUIsl YCHEINHON NMpodeccHoHanbHOR NesITeNbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MNOCTPOCHHEM HHIMBUAYATLHOM TPAEKTOPHH 00pa30BaHMs U KU3HEHHBIX MJIAHOB C YYETOM JIMUHBIX HHTEPECOB M 001IECTBEHHBIX OTPEOHOCTEIH;

4) scTeTHYECKOE BOCITUTAHHUE:
CIIOCOOHOCTRIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHITHIO MaTeMaTHYeCKHX OOBEKTOB, 3amady, peUIeHHid, PAcCyICHHH, YMEHUIO BHIETh

MAaTCMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOT0 MO3HAHUS:
OpHeHTalMeH B NEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HayuyHBIX NpeCTaBIcHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3sBHTHUA YEJIOBEKA, NPHPOJBLI H

06LU,CCTBa, MOHUMAHHEM MaTeMaTH4YeCKOMH HayKH KakK C(bepbl YeJI0BEUYECKON JIeATEILHOCTH, 3TaloB eé Pa3BUTHA W 3HAYMMOCTH I Pa3BHTHA ITABHIIM3AIIHH,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTH4YeCKOH I(y.ﬂbTypOﬁ KakK CpCIaCTBOM I[MO3HAHHUA MHPA, OBIaJICHHCM ﬂpOCTGﬁIlIHMH HaBBIKAMH HCCJIEI0BATEIBCKOM

JIeSTeNILHOCTH;
6) pusuueckoe BocnuTanue, GopMHpoOBaHNeE KYJIbTYPBI 340POBbS H SMOLHOHAJLHOr0 6J1aronoJyyus:



TOTOBHOCTBIO  IIPUMEHAT MATCMATHYECKHE 3HAHHS B HHTEPECAX CBOEIO 3/0POBBS, BENCHHS 340POBOIO oOpasa xu3HH (37I0pOBOE IHTaHHE,
cOanaHCHpOBaHHbIH PEXUM 3aHSTHHA M OTBIXA, PEryJIspHAs (usuyecKas akTHBHOCTE), chOPMHPOBAHHOCTBIO HABBIKA pedriexkcun, IpU3HAHKEM CBOETO NpaBa Ha
OMIMOKY M TaKOro JKe MpaBa JIPyroro YeJoBeKa;

7) 3K0JIOTHYEeCKO€E BOCIIHTAHUE:
OPHCHTalMEH Ha NPHMEHCHHE MaTEMaTHYECKUX 3HAHUI JUTS PelleHHs 3a1a4 B 06/acTH COXPaHHOCTH OKPY’KAFOIIE Cpeibl, MIaHHPOBAHHS IIOCTYIIKOB M

OLICHKH HX BO3MOXHBIX ITOCJIC/ICTBHHI JUISl OKPYXKAFOIIEH CPeibl, 0OCOZHAHMEM TII00aTBHOrO XapaKTepa 5KOJIOTHYECKUX MPOOIIEM B IyTeH UX peLICHHS;

8) apanranus K M3MEHSIIOMUMCS YCI0BHAM COMMAILHOI 1 NPHPOAHOH Cpe/bl:

FOTOBHOCTBIO K ICHCTBHSM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIIIEHHIO YPOBHS CBOEH KOMIICTEHTHOCTH 9epe3 NPaKTHYECKYIO IEATENHOCTD, B TOM YHCIIE
YMEHUE yHUUTRCS y NPYTHX JIFOJIEH, MPHOOPETaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHUS, HABBIKH M KOMIICTCHIIAY U3 OMBITA JIpYTHX;

HEOOXOAMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHMIL, B TOM YHCIIe (opMyTHpOBATE HIEH, IOHSTHSA, THIOTE3E! 06 0OBEKTAX H ABIEHHUSX, B TOM UHCIIE paHee
HCU3BECTHBIX, OCO3HABATH JC(UIIMTE COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEI, TJIAHHPOBATH CBOE Pa3BHUTHE;

CIMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIPHHHUMATE CTPECCOBYIO CHTYaUMIO KaK BbI30OB, TPEOYIOMMH KOHTpMEp, KOPPEKTHPOBATH
IPHHAMACMBIC PEIICHHS U ICHCTBHSL, (POPMYIUPOBATH U OLEHUBATH PUCKH W IIOCICACTBHS, (GopMHPOBATE OMBIT.

Meranpeamernbie pe3ybTaThbl
Ilo3nasamenvusie ynueepcanvusie yuebnsie delicmeus
baszoswvie nozuveckue oeticmeus:
- BRUIBILATE M XdpaKTCPHU30BATh CYIICCTBEHHBIC IPU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB, IOHATHIA, OTHOLICHMI MEXJY TOHATHAMH, (OPMYIHPOBATH
ONpE/C/ICHUS OHATHH, yCTaHABIMBATH CYIECTBEHHBII IIPU3HAK KIACCH(UKALINH, OCHOBAHUS JUTS 00OGIEHH S U CpaBHEHHUS, KPHTEPHH IIPOBOIMMOIO aHAJIN3a;
- BOCIPHHUMATh, (POPMYIHPOBATE H PEOOPAasOBLIBATE CYIKICHUS: YTBEPLUTENbHBIE H OTpHLATENIbHbIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
. BBIIBJIATE MaTEMaTHICCKUC 3aKOHOMEPHOCTH, B3AaUMOCBA3H M TIPOTHBOpEUMst B (paKTax, JAHHbIX, HAOTIONCHHSIX U YTBEPXKICHUSAX, IPEJIaraTh KPUTEPUH JIJist
BBISABIICHHUS 3aKOHOMEPHOCTEH U IIPOTHBOpPEYHIi;
- JACTTATh BBIBOJIBI € MCIIONIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H HHIYKTHBHBIX YMO3AKIIOUEHHI, yMO3aKITIOYEHHI 110 aHaJIOTHH;
- pasOuparh [JI0Ka3aTeNbCTBA MATEMAaTHIECKHX YTBEPXKICHHH (IIPAMBIE H OT NPOTHBHOTO), TPOBOJUTE CAMOCTOSATENLHO HECIOKHBIE JOKA3aTeIbCTBA
MAaTEMaTHYeCKUX (haKTOB, BHICTPAHBATH APIyMEHTALHIO, IPUBOJTHTH IPAMEPE] H KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
- BEIONpATh Crocol pelnenus yueOHol 3a1auu (CpaBHHBATH HECKOTBKO BAPHAHTOB PEINEHUS, BRIOUpATh Haubomee MOAXOMAMINN C YUETOM CAMOCTOSTENLHO
BBIJICIIEHHBIX KPUTEPUER).
basosvie uccnedosamenvckue deticmeus:
- HCIIONE30BATE  BONPOCKI  KaK  HCCIIE/I0BATENBCKHI HHCTPYMEHT MO3HAHHS, (DOPMYIHPOBATH BOIPOCHL (uxcupyromue mnpotuBopeure, mpobiemy,
CaMOCTOATENLHO yCTaHABIIMBATE HCKOMOE U IAHHOE, (JOPMHUPOBATH IHIIOTE3Y, ADTYMEHTHPOBATE CBOIO TIO3HLHIO, MHEHHE;
- IIPOBOZATE MO CAMOCTOSTENBLHO COCTABICHHOMY IUIAaHY HECIIOXKHBIH OSKCIIEPHMEHT, HeGOJBIIOE HCCIEIOBAHME 110 YCTAHOBJIEHHIO 0COOeHHOCTEH
MaTeMaTHIeCKOro 00BeKTa, 3aBUCHMOCTEl 00BEKTOB MEXKIY COBOI;
- CaMOCTOATENBHO (OPMYJIMPOBATE OOOOIIEHHS: M BBIBOIBI MO DPE3yJILTATAM POBEJEHHOr0 HAOJIOACHHS, HMCCIIECNOBAHMS, OLEHHBATH IOCTOBEPHOCTD
MOJIy4eHHBIX PE3YJIbTaTOB, BBIBOIOB H 0O0OIIECHHI;



- TIPOTHO3HPOBATE BO3MOXHOE Pa3BUTHE IPOLECCA, @ TAKXKE BBIIBUTATH IPEJINOIOKEHHS O €10 Pa3BHTHH B HOBHIX YCJIOBHSIX.
Paboma ¢ ungpopmayuei:
- BBIIBJIATE HEIOCTATOYHOCTD U H30BITOYHOCTE HH(POPMAIIMH, TAHHBIX, HEOOXOMMBIX IS PELICHHS 33 [AUH;
- BBIOMPATh, AHAIM3UPOBATH, CHCTEMATH3HPOBATH i HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3THYHbBIX BU/IOB H (opm npeacraBieHus;
- BEIOHpATh POPMY Npe/cTaBlIeHns HHYOPMALMH U WILTIOCTPHPOBATH PEMIaeMbIe 3a1a49H CXEMAM, arpaMMaMH, HHOM rpadukoi 1 uX KOMOMHALIMAMHE;
- OLICHUBATH HANEKHOCTH HHPOPMALHHA 110 KPUTEPHSM, [PEUIOKEHHBIM yUHTENEM W ChOPMYTHPOBAHHBEIM CAMOCTOSTENHHO.
Kommyrnurxamuenvie yHusepcansuoie yuednvie deiicmeus:
- BOCIIPHHUMATh W (YOPMYJIMPOBATH CYX/ICHHS B COOTBETCTBHH C YCIOBHSMH M LEJISMH OOLIEHHS, SCHO, TOYHO, IPaMOTHO BBIP@XKaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX M THCEMCHHBIX TEKCTaX, NaBaTh MOSCHEHHS 110 XO/y PEIIEHHS 3a1a4i, KOMMEHTHPOBATH IOJTYYCHHBIN Pe3yJIbTaT;
- B XOJe 0OCYX/ICHMs 3a/[aBaTh BONPOCH TIO CYIIECTBY OOCYXIAeMOH TeMBI, MPOONEMBI, PElIaeMoil 3a71a9H, BbICKA3bIBATH HJICH, HAlEIEHHBIC Ha IOUCK
PeLICHMUS, COMOCTABIATL CBOM CYXICHHSA C CYXICHUSIMU JPYTHX YYaCTHHKOB JMaiora, oOHapyKHBaTh PaslMuMe M CXOJCTBO MO3MIHIL, B KOPPEKTHOH (popme
(popMyIHPOBATH Pa3HOIIACHS, CBOU BO3PaKEHHUS;
- TIPEACTABIIAT PE3YJIBTATH PCIICHHS 3a[a9H, SKCIEPUMEHTA, HCCIEOBAHNS, [IPOEKTA, CAMOCTOSTEIBHO BBIOHPaTh (hOPMAT BHICTYIUICHHS ¢ YYETOM 3a/a4
NPE3eHTalK H 0OCOOEHHOCTEH ayAUuTOPHH;
- TIOHMMATE H HCII0/IB30BATh IIPEUMYIIECCTBA KOMAHHOM U HHMBHIYabHON pabOTEI IPH PELICHHH YU4eOHBIX MATEMATHICCKAX 3a/1a4;
- MPUHAMATE 1E/b COBMECTHOH NIesTETBHOCTH, INIAHKPOBATh OPraHH3ALMIO COBMECTHOH paGOTHI, paclpeeNsTh BUBI paGorT, JIOroBapuBarthesi, 00Cyk/1aTh
NPOLECC U pe3yabTaT padboTel, 00001aTh MHEHHST HECKOJILKUX JTIOEH;
- Y4acTBOBaTh B TPYHIOBBIX (opmax paboTel (0OCYXkIeHHS, OOMEH MHEHHMSMH, MO3TOBBIE INTYPMBI H NpYTHe), BBHIMOJNHATH CBOIO YacTh paboOTHI H
KOOPAMHUPOBATh CBOM JICHCTBHS C JAPYTHMMH WICHAMM KOM@HJIbl, OLEHHBATh KAueCTBO CBOErO BKJIAAA B OOIIHii HOPOJYKT 110 KPHTEPHSM, CHOPMYITHPOBAHHELIM
YYaCTHHKAMH B3aHMOJIEHCTBHSI.
Pezynamusnvie ynusepcanvnsie yueonsie deiicmeus
Camoopzanuzayus:
- CaMOCTOATC/IEHO COCTABIIATL ILIAH, AaNTOPHTM PEIICHHS 3a/1aud (MM €ro YacTh), BHIOMpaTh CIMOCOO pelieHHs ¢ y4ETOM HMEIOIHMXCS PECYPCOB W
COOCTBEHHBIX BO3MOJKHOCTEH, apIyMEHTHPOBATh H KOPPEKTHPOBATH BAPHAHTHI PELICHHH ¢ Y4ETOM HOBOI UHpOPMAIHH.
Camoxoumponb, SMOYUOHANHITI UHMENTEKM.
- BJI4/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCa H Pe3yNIbTaTa PElICHHS MATeMATHYECKO 3a/auH;
- NpEABAACTL TPYAHOCTH, KOTOPBIC MOTYT BOSHMKHYThH IIPH PCHICHHH 3ajla4d, BHOCHTH KOPPEKTHBHI B JIESTEJBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBHCTB,
HAWJICHHBIX OIMHOOK, BBIABICHHBIX TPYIHOCTEIH;
- OLCHHUBATL COOTBETCTBHC pE3ynbTaTa NEATENLHOCTH IOCTABICHHOM LENM W YCIOBHAM, OOBSCHATH NPHUYMHBI JOCTHIKCHHS WIH HEIOCTHKEHUS IIeJIH,

HaXOJUTh OIIHOKY, 1aBaTh OLIEHKY TIPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJILTATHBI

K xonny oby4yenus B 5 kjaacce 00yJaronuiics MOIYyYHUT CIASIYIOUIHE IPEIMETHBIE PE3YIIbTATH:

Ynca n BoIYHCIEHUS

IlornMaTh ¥ MPABHIILHO YNOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPAIbHBIMH YHCITaMH, OOBIKHOBEHHBIMH U JECSATUYHBIME JIPOOSIMH.

CpaBHUBAaTh U YNIOPSI0YHBATE HATYPAIbHBIE YACIIA, CPABHUBATh B IPOCTEHIINX CIIydasx OOBIKHOBEHHBIE JIPOOH, JeCSTHYHBIE IPOOH.

CoOTHOCHTB TOYKY Ha KOOPAMHATHOH (YMCIIOBOI) NPAMOH C COOTBETCTBYIOIMM €if YHCIIOM U M300pakaTh HATYpaJbHbIE YKC/IA TOYKAMU HA KOOPIMHATHOM
(IHCI0BOI) MPSAMOIA.

BrinonsATh apuMeTHIECKHe NEHCTBUS € HATYPAIbHBIMH YHCIIaMH, C OOBIKHOBEHHBIMH JIPOOSMH B MIPOCTENIINX CITyYasx.

BBINONHATE NPOBEPKY, MPHKUIKY Pe3yJIbTaTa BEIYHCICHHIH.

OKpyraTh HaTypaJIbHBIC YHCTIA.

Pemenne TeKCTOBBIX 3a1a4

Pemats TeKCTOBLIE 3a/1a4k apHPMETHIECKHM CIIOCOOOM H € TOMOINBIO OPraHH30BaHHOTO KOHEYHOTO Tlepebopa BceX BO3MOMKHBIX BAPHAHTOB.

Pemars 3anaun, cojieprkaniye 3aBUCHMOCTH, CBA3BIBAIOIINE BEJTMYUHEL: CKOPOCTh, BPeMsI, PACCTOSHHE, 11eHa, KOJTHYECTBO, CTOMMOCTD.

Hcnonp3oBaTh KpaTKHE 3aUCH, CXEMBI, TaOIHIIE], 0003HAYCHHS [IPH PEIICHUH 3a/1a4.

[Tonb30BaThCsl OCHOBHBIMHU €IMHUIIAMH U3MEPEHHS: IEHB], MaCChI, PACCTOSHUS, BDEMEHH, CKOPOCTH, BBIPayKaTh OJIHH €JIMHHIIbI BETHYMHEI YEPE3 JIPYTHUE.

M3Bnexars, aHaIM3MpOBaTh, OICHHBATh HMH(pOPMALMIO, HPEJCTaBIEHHYIO B Tabiuie, Ha cToNOYATON JUArpaMme, WHTEPIPETHPOBATH Ipe/ICTABICHHBIE
JIaHHbIE, UCITOJIb30BATD JIAHHBIC IIPH PEIICHUH 3a/1a4.

Harasinuast reomerpus

ITone3oBaThCs reOMETPUYECKMMH TIOHSTHSIMM: TOYKA, MIPSIMasi, OTPE30K, JIy4, YIOJI, MHOTOYTOJIEHUK, OKPYXKHOCTh, KPYT.

[IpuBoauTE NpUMeEpB! 0OBEKTOB OKPYKAOIIEro MAPA, UMEIONUX (OPMY H3YHUEHHBIX T€OMETPHUYECKUX DUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJIaMH: BEpPIIMHA, CTOPOHA, ¢ MHOTOYIOJIBHUKAMHE: YTOJI, BEPIIHHA, CTOPOHA, JHATOHANb, C OKPYXKHOCTHIO:
pamuyc, IMameTp, HeHTp.

H300paxaTh H3ydeHHBIE FreOMETpUYeCKUe (PUIYpBI Ha HETMHOBAHHOM U KJIeT4aToi Gymare ¢ OMOIIBIO UPKYJIS U JIMHEHKH.

HaXxonuTe JIHMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHEM C TIOMOMUIBIO THHEHKH, CTPOUTh OTPE3KH 3aJaHHOM JUIMHBI; CTPOMTH OKPYXKHOCTh 3aJaHHOTO
paamyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB NPSAMOYTOJBHUKA, KBAIpaTa Ul UX IOCTPOCHHUS, BBIYHCIICHHS TUIONIA/IH U [IEPUMETpA.

BeraucnaTs mepuMeTp M IUION@ b KBaJpara, IpsSMOYTOJbHHKA, (DUTYp, COCTABICHHBIX U3 MPSMOYTONBHUKOB, B TOM 4HCIE (GUIYp, H300paXKEHHBEIX Ha
KjeTyaTtoi Oymare.

ITosb30BaThCs OCHOBHBIMU METPUYECKHMHU €IMHULAMU U3MEPEHHS JUTMHBI, IUIOIIA/IH; BRIPAKATE OJIHU €HHUIIBI BETHUHHBI YEPE3 IPYyrHe.

Pacniosnasarh napaenenunen, Kyo, HCIoONIb30BaTh TEPMHHOJIOTHIO: BEPLINHA, peOpo, rpaHb, H3MEPEHHUS, HAXOAUTH U3MEPEHHs MapaslIeienumne/a, Kyoa.

Beraucnate 006EM Kyba, napasuiesenunesa 1o 3aaHHbIM H3MEPEHHSIM, IT0JIb30BaThCs €IHHUILIAMI H3MEPEHHS 00BEMA.

Pemare HecnoHbBIE 3a0a44 Ha U3MEPEHHUE T€OMETPUYCCKUX BEJTHYMUH B IIPAKTHYECKHAX CHTYaI[HAX.



K xoHiy o6ydenus B 6 Kiiacce 00y4arOIHUHCs ONYIUT CIISYIOIIHE NPEIMETHBIE pe3yIIbTaThI:

Yneaa ¥ BEIYHCIEHUA

3HaTh ¥ IIOHUMATh TEPMHUHbI, CBA3aHHBIE C PA3NMUHBIMU BHIAMU YMCEN M CIOCOOAMH HX 3allMCH, TCPEXOIUTH (ecnu 3TO BO3MOXKHO) OT OIHON (HOPMBI
3aMuCH YMCIa K JPYroi.

CpaBHUBATh M YIOPS/IOYHBATE LE/IBIE UHCIA, OOBIKHOBCHHBIC U JIECATHYHbIC npobu, cpaBHUBATH YHCIIA OJJHOTO U PA3HBIX 3HAKOB.

BLINOJIHATE, COYETasl YCTHBIE M ITMCBMEHHbIE TIPUEMBIL, apH(PMETUYECKHE ICHCTBHS C HATYPAJIbHBIMK H IEJIbIMU YHCIIaMH, OOBLIKHOBEHHBIMH H JIECATHIHBIMU

,[[pOﬁﬂMI/l, TOJIOKHUTEITHbHBIMU U OTPHIATCIIEHBIMH YHCIIAMH.
Brerancnarh 3HA4YEHHUS YHUCIIOBBIX BHpa)I(eHHﬁ, BBEIIOJHATL MNPHKHUIKY H OLCHKY pe3ylbTaTa BBIUMCIICHUM, BBIIOJIHSITE HpCOGp&BOBﬂHHH YHCJIOBBIX

BBIPAXKCHHUI HA OCHOBE CBOMCTB apH(METHIECKHX JICHCTBAM.
COOTHOCHTH TOYKY HAa KOODIMHATHOH NpPSMOM C COOTBETCTBYIONIMM €i YHCJIOM M H300paxarh 4HCIa TOYKaMH Ha KOOpPAMHATHOM HpsMOM, HAXOJUTh

MO/1yJIb YHCIIA.
COOTHOCHTB TOUKH B IIPAMOYTOJILHO# CHCTeMe KOOPAMHAT C KOOPAMHATAMH 3TON TOYKH.
OKpYTIISTH LeJIble YHCIa U AeCATHYHBIE APO0H, HAXOIUTh PUOIIIKEHUS YHCEII.
Yuciosble H OYKBEHHbIE BHIDAKEHHS
[ToHHMATH ¥ YIOTPEOISTh TEPMHUHBI, CBA3aHHBIC C 3allHCHIO CTENEHN YHCIIa, HAXOAUTh KBAPAT U KyO YMCIIA, BHIYUCIIATE 3HAUCHUS THCIIOBBIX BBIPAKEHUH,
coJiepKaliux CTENEeHH.
[Tonp30BaThCS MPU3HAKAMHE JICIMMOCTH, PACKIIa/(bIBaTh HATYPABHBIC YHCIIA HA TPOCTBIC MHOKHUTENH.

[Tonb30BaThCs MAcIITabOM, COCTABIATH IIPOIOPIMKA H OTHOIICHUS.
Vcrons30BaTh OyKBBI [UIsi 0003HAYEHHS YMCEN IIPH 3allHCH MaTeMaTHYECKHX BBHIPOKEHWH, COCTABIATH OYKBCHHBIE BBHIDKCHUS H (OpMyITBI, HAXOHUTh

3HAYEHUs] OYKBEHHBIX BBIPAKEHHM, OCYILECTBIISI HEOOXO0MMMBIE TIOJICTAHOBKH U IPE0Opa3soBaHys.

HaxoauTs HEM3BECTHBINH KOMIIOHEHT PABEHCTRA.

Pemrenne TeKCTOBLIX 3a/1a4

PeraTh MHOTOIIArOBEIE TEKCTOBBIE 3a/laul apu()METHYECKHM CIIOCOOOM.

Pemnarh 3a7auH, CBI3aHHBIE C OTHOLIEHHEM, TPONOPIMOHATBHOCTHIO BEIMYHH, IPOIICHTAMHU, peIIaTh TPH OCHOBHBIC 33/1a9H Ha JnpoOH ¥ MPOLIEHTHI.

Pemare 3a/a4d, COIEpKAaIME 3aBHCHMOCTH, CBS3BIBAIONIME BEJMYMHBI CKOPOCTh, BpeMsd, pAacCTOSAHME, MEHA, KOJIHYCCTBO, CTOMMOCTD,
IPOM3BOJNTENBHOCTb, BpeMs, 00BEM pabOTBL, HCMONIb3Ys apuMeTHYeCKhe JEHCTBHSA, ONEHKY, [PUKHMIKY, I[OJIB30BAThCH EIMHANAMH H3MEpEHHA
COOTBETCTBYIOLIUX BEJIHYMH.

CocrapiiaTh OyKBEHHBIE BEIPAKCHHS 110 YCIIOBUIO 3a/1a4H.

Wssrnekats HHMOPMAIHIO, MPEJCTABICHHYIO B TaONHI@AX, Ha JMHEHHOMH, cTONOYATOH MM KpPYroBO# JmarpaMMmax, HHTEPIPETHPOBaTh IPEICTABICHHBIC
JIaHHbIe, UCIIOJL30BaTh JAHHBIE IIPU PEIICHUH 3a1a4.

IIpencTaBnaTh HH(GOPMALHMIO C TTOMOMIBIO TaOJIHIL, IUHEHHOM! U CTOIOYATON HarpamMM.

HarnsinHasi reomeTpust

[IpuBOAMTH NPHMEPHl 0OBEKTOB OKPYKAFOIIETO MHPA, MMEIOLIHX bopMy H3yYeHHBIX T€OMETPHYECKHMX IUIOCKHX H IPOCTPAHCTBEHHBIX ¢buryp, npuMepsl

PaBHBIX H CHMMETPHIHBIX QUIYD.



M300pakarh ¢ MOMOLIBIO LUPKYJIS, JMHEHKH, TPAHCIIOPTHPA HA HEIMHOBAHHOM M KIETYaTOW Oymare M3y4eHHBIC IUIOCKHE I€OMETPUYECKHE ¢burypst u
KOH(pUTYpAIHHA, CHMMETPHYHBIE (HUTYDBI.

I10J1630BaThCS TECOMETPHYECKMMH MOHSTHSMH: PABEHCTBO (GHUryp, CHMMETpHS, HCIO/Ib30BaTh TEPMUHOJIOTHIO, CBS3AHHYIO C CHMMETPUEH: OCh CHMMETPHH,
LIEHTP CUMMETPHUH.

HaxomuTh BeTHYHHBI YTIIOB H3MEPEHHEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIIBI 33laHHON BEIMUMHBI, T0JIb30BATLCS MIPK PEIICHHH 3a1a4 IPajlyCHOH
MepO#i YIJIOB, paclO3HABaTh HA YEPTEIKAX OCTPHIH, MPAMOM, Pa3BEPHYTHIN H TYIION YIIIBL

BEMHCIATE JUIMHY JTOMAHOMU, NEPHMETP MHOIOYTOJBHMKA, MOJIB30BATLCS €JIUHUIAMA M3MEPEHHs JUITMHBL, BBIP2XKATh OJHHM CIAHUHHIBI H3MEPCHHUS JUTHHBI
yepes Apyrue.

HaxouTh, HCHIONB3YS YEPTEKHBIE MHCTPYMEHTBL, PACCTOSIHUS: MEK/Y ABYMS TOUKAMH, OT TOYKHM 10 MIPSAMOM, JUIMHY YTH Ha KBaJPaTHOH CeTKe.

BBIYHCIIATE IUIOMIAAb (BUTYP, COCTABICHHBIX M3 IPAMOYTOILHUKOB, HCIONL30BaTh pa3bueH e Ha IPSMOYTONIbHUKHY, HA paBHbIE (UIypbl, JOCTpaHBaHME JIO
IIPSAMOYTOJIbHUKA, [10JIb30BaThCSI OCHOBHBIMH €JIMHHLIAMH H3MEPEHHsI ILIOMIA/IA, BEIPAXaTh OJIHH €/IMHHUIBI H3MEPEHHUSI IO/ YEPE3 IPYTHE.

Pacro3HaBaTh Ha MOJIENISX M H300pKEHHUIX TUPAMULY, KOHYC, IHIHHAD, HCIIOIb30BaTh TEPMUHOIIOTHIO: BEpIIKHa, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

M300paxkaTh Ha KJieT4aTOH Oymare IpsMOYyToJbHBIM IapaiiesIeuIIe].

BbIuncIATh 06BEM IPSAMOYTOIBHOTO NapaLieNeluesna, Kyoa, 10Ib30BaThCs OCHOBHBIMY €AMHHIIAMI H3MEPEHUs 00BEMA;

Periats HECIOKHBIE 33/1a4l HA HAXOXKICHHE T€OMETPHYECKHX BEJIIMYMH B MPAKTHYCCKUX CHTYalHsIX.
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Pabouast nporpamma yue6uoro kypca «AJITEBPA» (yriy6aennsiii yposens) (7-9 kaaccwr)

IMOSICHUTEJBHAS 3ATIMCKA

Anre0pa sIBISETCS OJHHM M3 ONOPHBIX KYpPCOB OCHOBHOIO OOIIEr0 00pasoBanus: OHA OOECIEUUBACT WU3yUECHHE APYTHX JUCLHILIMH KAK €CTeCTBEHHO-
HayHHOTO, TaK H I'yMaHHTapHOTO LUKJIOB, €€ OCBOCHHE HEOOXOIMMO UL IPOJIOIDKEHUs 0OPa30BAHUS W JUIs TIOBCETHEBHON KU3HH, PasBuTie y obyuaronmuxcs
HAayYHBIX IPCACTABIEHUH O NPOMCXOX/ICHAN U CYIIHOCTH alreOpandyeckux abCTpakmmii, crocobe OTPaKEHUs MaTEMAaTHYECKON HAYKO# SBICHUH M IIPOLECCOB B
TIIPEPOJIe M OOIIECTBE, POJIM MAaTEMAaTHIECKOrO MOJIETUPOBAHMS B HAYYHOM MO3HAHHH H B IIPAKTHKE CIIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOIO MUPOBO33PCHHUS H
Ka4eCTB MBIIICHAA, HEOOXONMMBIX JUlsl afanTalii B COBPEMEHHOM HUMPOBOM OBIIECTSe. W3yuenne anreOpel obecrieunBaeT pasBHTHE YMEHHs HAGIIONATH,
CPaBHHMBATh, HAXOIHUTh 3aKOHOMEPHOCTH, TPEOYeT KPHTHYHOCTH MBIILICHHMS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH JEWCTBUS, BBIBOJEI,
dopmynrposath yTBepiaerns. OcBoeHHe Kypea anreOpsl 06ecreynBaeT Pa3sBUTHE JIOTHYECKOTO MBILIIICHHS 00yYaIOIMXCS: OHH HCIONB3YIOT JACAYKTHBHBIC
MHIYKTHBHBIE DACCyXIEHHs, O0OOOLICHHE W KOHKDETH3AIMIO, abCTparMpoBaHHE M AHAJIOTHIO. OOyuenne anrebpe npeinmonaracT 3HAYUTETBHBIH O0OBEM
CaMOCTOATETBHOM NEATENLHOCTH 00YHaIOMUXCsl, IOITOMY CAMOCTOSTENEHOE PEIIEHHE 33129 00y4JAIOIUMHUCS ABNSETCA Peallu3aLieil IeSTeNbHOCTHOrO MIPUHIHIA
o0y4deHwus.

B crpykrype nporpammer yueGHOro Kypea «Anrebpa» yriuy6iéHHOrO H3ydeHHs OCHOBHOE MECTO 3aHUMAIOT COJICPIKATENLHO-METOJUUCCKHE TUHAN: « Uncna
M BBIYUCICHUSA», «ANreOpanvecKue BBHIPAKEHHS», «YPABHEHHS M HEpaBeHCTBA», «DyHKIMM». Kaxias u3 9THX COJIEPIKATEIEHO-METOIHYECKUX JIUHUIL
PasBUBACTCS HA MPOTSDKCHHM TPEX JICT M3YYEHHs Kypca, B3aHMOJEHCTBYsS ¢ JAPYTHMH €ro JHHHSMH. B xoxe H3Y4YCHHsI Kypca OOyYarolmMMCsi IIPUXOIUTCS
JIOTHYECKH PaccyikaTh, HCIOIB30BAThH TEOPETHKO-MHOXECTBEHHBIH A3bIK. B CBs3M ¢ 5TUM B mporpamMmy yueGHOro Kypca «AnreOpa» BKITIOYEHBI HEKOTOpHIC
OCHOBBI JIOTMKH, NPE/ICTABICHHBIC BO BCEX OCHOBHBIX pasjieNaX MaTeMaTHYeCKOTo 0Opa3’oBaHHS M CIIOCOOCTBYIOLIHE OBJIA/IEHHIO 00y4JaromuMucsi OCHOB
YHHBEPCATILHOIO MaTeMaTHIeCKoro sAsbika. ComepikaTelbHOH M CTPYKTYPHOM OCOGEHHOCTBIO y4eGHOro Kypca «Anrebpa» SABIISETCS €r0 WHTErPUPOBAHHKIIL
Xapakrep.

Copepxanne nuHuE «UHCIa W BBIYHCICHHS» CIIYXKUT OCHOBOH JUTA JANBHEMHIIEro H3YYCHUA MATEMaTHKH, CIIOCOOCTBYET PasBHTHIO y OOYYArOIHXCS
JIOTHYECKOTO  MBIIUICHHS, (JOPMHPOBAHMIO YMEHHs MONb30BATHCH ANTOPHTMAMH, 4 TAKKCE HPUOOPETEHHIO0 NPAKTHYECCKUX HABBIKOB, HEOOXOIUMBIX JUIs
MOBCE/IHEBHON XKM3HH. PasBHTHE NOHATHS O WCNE HA YPOBHE OCHOBHOTO OGIIEr0 0OPA30BAHHS CBSI3AHO C PAIlHOHATBHBIME ¥ MPPAUOHATEHBIME YHCJIAMH,
(popmupoBannem mpesncTaBnenuii o AEHCTBUTEIBHOM HCITE. 3aBepiieHue OCBOEHHUs YHCIOBOI THHHK OTHECEHO K CPETHEMY 00IIEeMY 00pa3oBaHHUIo.

Conepkanue mByX anreGpamdeckux IMHAH — «AJrebpandeckue BBIDKEHUS» W «YPAaBHCHHWS M HEPAaBEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHMIO Y
00y4JaloKXCcs MaTeMAaTHYECKOro almapara, HeoOXOMUMOro JUIsl PElieH s 3a1au MaTeMaTHKH, CMEXHBIX IPEJMETOB M OKpYyxKaromeil peansHoctu. Ha yposHe
OCHOBHOTO 001ero 06pasoBanus y9eOHEIN MaTepHal IPYNIMUPYETCss BOKPYT PALHOHANBHBIX BBIDAXKEHHUH. AnreOpa JEMOHCTPHPYET 3HAYEHHE MATEMATHKH KaK
FI3BIKA JULT TIOCTPOCHHS MATeMaTHYECKUX MOJIC/IEH, ONHCAHHS NIPOLECCOB U SBICHHI peabHOro Mupa. B 3amaun 06ydeHus anreOpe BXOJST Takxke NaibHeiinee
PasBUTHC  AITOPUTMHUICCKOrO MBIIUICHHS, HEOOXOIMMOrO, B HYaCTHOCTH, JUIi OCBOEHHsI Kypca HWH()OPDMATHKH, H OBTANCHHE HABBIKAMH JEeNyKTHBHBIX
paccyxnenni. [IpeobpasoBatne cHMBOIBHBIX (OPM CIIOCOGCTBYET PA3BHTHIO BOOGPaXKEHHS, CIIOCOBHOCTEH K MaTeMaTHYeCKOMY TBOPYECTRY.

Conepxanne (GyHKIMOHATBLHO-TPaQUYECKOH JIMHUM HAlEICHO HA nojrydeHue oOyvarommmucs 3HaHHN O (YHKUMSX KaK BaxKHEHIIed MaTeMaTHdecKoii
MOZCIH Ul ONHCAHUs W HCCIIENOBaHUs Pa3sHOOOPA3HBIX MpPOIIECCOB M SBIEHMI B MPHpOAE W oOIiecTse. V3yyenne marepuana CmocoOGCTBYET pasBHTHIO y



O0y9aroIuXCcsi yMEHHs HCIIOJB30BATh PA3IUYHBIE BHIPA3HTETBHbIE CPEACTBA A3bIKa MATEMATHKH — CIIOBECHOT0, CUMBOJIMYECKOTO, Ipa()H4eCKOT0, BHOCHT BKIIAM B
(hopMHpOBaHHe MPEICTABICHHIT O POJTH MATEMATHKY B PA3BHTUM IHBHIIH3ALNH 1 KYJILTYPBL.

YrnyOn€HHbIH Kype anreOphl XapaKTepu3yeTcsi H3y4eHHeM JOMOHHTEIHHOIO TCOPETHIECKOro anmnapara M CBS3aHHBIX C HUM METOJOB pEINeHHS 3ajad.
Anrebpa SBISETCS A3BIKOM IS ONHCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXKHT OCHOBOH MAaTeMaTHYeCKOTO MOJETHPOBAHHS. IIpH 5TOM caMi OGBEKTb
MaTeMaTHICCKIX YMO3AKIIOUEHHH U MPUHSTEIE B anrebpe NpaBriia MX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (POPMHPOBAHHUIO yMEHHII 000CHOBBIBATE U JIOKA3BIBATE
CYH/ICHN, pa3BHBAIOT MATEMAaTHIECKYIO HHTYHIIMIO, KPATKO M HAIVISIHO PACKPHIBAIOT MEXAHU3M JIOTHYECKHX NOCTPOCHHH M y4aT UX npuMeHenuto. Tem cambiM
anredpa 3aHUMAET OJIHO M3 BEIYLIMX MECT B (DOPMHPOBAHHIH HAayJHO-TEOPETUYECKOTO MBIIIICHUS 00YYarOIHUXCS.

CornacHo y4ebHOMy miamy B 7-9 Kkimaccax m3yuaercss y4yeGHbIi Kype «AJIredpa», KOTOpBI BKTIOYACT CIIEAYIONIHE OCHOBHEIE Pa3lielibl COJlepKaHUS:
«ncna v BRIMUCIICHHS», «AJlreGpandecKue BEIPaKeHUs», «YpaBHEHHUs U HEPABEHCTBA», «DYHKIHMY.

Ha n3y4enne yuebnoro kypca «Anrebpay» orsomures 408 qacos: B 7 kinacce — 136 9acos (4 yaca B Hezlemmo), B 8 Kinacce — 136 yacoB (4 gaca B Hezemo), B 9
Kiacce — 136 gacoB (4 yaca B Hesiemo).

COJIEPX)KAHWUE OBYYEHUS

7 knace

Yucna u BbIrauc/eHHs

Paunonansueie yicna. CpaBHeHme, YIOpSI0YHBAHKE U apu(h)MeTHYECKHE IeHCTBHS ¢ PALMOHANBHBIMA YicaaMu. YncioBas npsiMasi, MOJIyJIb YHCIIA.

Crerenb ¢ HaTypalbHbIM [IOKA3aTENEM U €& CBONCTBA. 3amHch YHC/A B 1eCATHYHOMN TO3UIAOHHOM CUCTEME CYHCIICHHSL.

Pemenre TexcToBBIX 3amau apudmeTHyeckum crnocobom. Perienme 3a1a1 H3 pCAbHOH MPAKTHKH HA 4acTH, Ha JPOOM, HA MPONEHTHI, MPHMEHCHHE
OTHOWIEHUH W MPOTIOPIKIA 1K PelIeHHH 3a/1ay, PellleHHe 3a1atd Ha ABHKEHHUC, paboTy, MOKYIIKH, HAJIOTH.

JenumocTs nensix yncen. CBoifcTBA AEIUMOCTH.

Ilpocteie u coctaBHble ymcna. UETHBIE ¥ HEYSTHBIE YMCIIA. Ilpusnaku fgemumoctd Ha 2, 4, 8, 5, 3, 6, 9. 10, 11. Ilpu3Haky NeMUMOCTH CYMMEBI H
POHU3BEICHUS LICJIBIX YUCENT IPU PEIICHHH 3a/1a4 ¢ TPAKTHYECKAM COJEPIKAHHEM.

Haubonpumii obumit nenurens u nanMensiiee obiiee KpaTHOe [BYX 4Hcell. Bsaumuo npoctrie uncna. Anropurm Epximna.

Henenne ¢ ocrarkom. Apudmernyeckne OIepalHy Haj OCTaTKaMH.

Anredpanyeckue BbIpasKeHHs

Beipaxcenne ¢ nepeMeHHbIME. 3HAYEHHE BEIPAKESHHS C NepeMEHHBIMH. [Ipe/icTaBnenne 3aBHCHMOCTH MeKTy BEIHUHHAME B BHJIE (hopmybL.

Toxpecrso. ToxaecTBennsle npeobpasoBanus anredpauyecKuX BhIpakeHuit. J[0Ka3aTelIbCTBO TOKIECTB.

Onuounensr. OHOYNIEH cTaHaapTHOTO Bra. CTENeHsb OHOWICHA,

Muorounensl. MHOrowneH crannapraoro Buma. CTeNeHb MHOTOWICHA. Crnoxenue, BBIYHTAHHE, YMHOXKEHHE H JeJIeHHE MHOTOYWICHOB. ITpeobpazoBanmue
[EJIOro BhIpAXKEHHs B MHOrowieH. Kopau MHOrouwrena.

DopMyIIbl COKPAIIEHHOTO YMHOXEHHS: KBAAPaT CyMMBI U KBajipaT pasHOCTH JIBYX BBIPKEHHI, KyO CYMMBI M Ky0 PasHOCTH ABYX BBIpAXKEHHIl, pa3HOCTD
KBaZipaToB ABYX BBIPKCHHH, IIPOU3BE/ICHAE PA3HOCTH U CYMMBI JIBYX BBIPXKEHHH, CyMMa 1 PasHOCTh KyOOB JIBYX BBIPaKEHHUI.

Paznoxenue MHorounena na MHoxuTemM. BolHeceHne 06IEro MHOKHTEIS 38 CKOGKH. Meton rpynnupoBki.



YpasHenust 1 HepaBeHCTBA
YpasHenne ¢ onHoil mepemenHoil. KopeHb ypaBHenus. CBoiicTBa ypaBHEHHil C OJHON IepeMeHHOH. PaBHOCHIBHOCTE ypaBHeHUH. YpaBHEHHE Kak

MaTeMaTH4ecKasi MOJIeNIb PEasIbHOM CHUTYAIIHH.

JluneliHoe ypaBHeHHE C OJHOM nepeMeHHOM. Uwcao KOpHeil JHHEHHOro ypaBHEeHHs. PelreHue TEKCTOBBIX 33/a4 C MOMOIIBIO JIMHEHHBIX YpaBHEHHIl.
JIuneiiHoe ypaBHEHHE, COAEPIKAIIECE 3HAK MOIYJIS.

YpaBHeHHe ¢ JBYyMs NEpeMEHHBIMH. ['paduK JMHEHHOro ypaBHEHHMS C ABYMS TepeMeHHbIMH. CHCTEeMBI IMHEHHBIX YpaBHEHHid C J[ByMsi TIEPEMEHHBIMH.
['paduyeckuii METOX peleH s CUCTEMBI JIMHEHHBIX YpaBHEHHH ¢ IBYMs IEPEMEHHBIME. PelieHue CHCcTeM JIMHERHBIX YPaBHEHHH C IBYMS IEPEMEHHBIME METOIOM
MOJICTAHOBKH U METOAOM CJIOKEeHHUs. CrcTeMa JIByX JIMHEHHBIX yPaBHEHUI C IByMsI IEPEMEHHBIMH KaK MOJIENb PEabHOM CHTYaIlHH.

DOyHKIHA

Koopaunara Touku Ha npsmoid. YuciioBbie IpoMexyTKi. PaccTosiaue Mex 1y ABYMsl TOUKaMH KOOPIHHATHON TIPSMOIA.

[IpsimoyronpHas cuctema Koopaunar. Abcuucca M OpAHHATa TOYKH Ha KOOPIHHATHOM IUIOCKOCTH. [IpuMepsl rpadukoB, 3anaHHeX GopMmysamu. Ytenue
rpaUKOB peaibHbIX 3aBHCHMOCTEH.

DYHKIHOHAIBHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [lomstie Qynxmmu. DyHKIMS Kak MaTemMarTHyeckas MOJENbL peanbHoro mpomecca. O6nacts
onpenenenus U obnacTe 3Hadenuit Gpynxuuu. Cnocobr! 3amanns Gpynkiun. Ipapuk Gpyaxuun. [ToHsTHS MAKCHMYMa H MHHHMYMa, BO3DAcTaHMs M YOBIBAHHS HA
OpUMepax peajibHbIX 3aBUCUMOCTEH.

Jluneiinas pynkuus, e€ cpoicrsa. I'paduk nmuneitHoi dyukimu. ['paduk pyrkunn y = [x|. Kycouno-3agannsie GyHKIHN.

8 Kiace

Yucia v BbIYHCIEHHSA
KBaznparneie Kopau. ApuMETHYECKUH KBaIpaTHEIH KOPEHb U ero coicrpa. [loHsTue uppannoHaIbHOro 9ucia. J[eHCTBUs ¢ MPPAMOHATBHBIMH YHCIIAMH.

CaoiicTa nelcTBU# ¢ HppallMOHANEHEIMHA YncaaMu. CpaBHEHHE HPPAMOHATBHBIX YUCE]L.

IIpescraBieHust 0 paclIMPEHUsX YMCIOBBIX MHOXECTB. MHOMXECTBA HATYPATBHBIX, LEJIBIX, PAHOHAIBHBIX, JCHCTBATENBHBIX uucel. CpaBHEHHE YHCEIL.
YucnoBble MPOMEKYTKH.

HeticTus ¢ octatkamu. Ocratky crenereil. [IpuMeHeHne 0CTaTKOB K PelICHHIO YPABHEHHH B LIEbIX YMCIIAaX M TEKCTOBBIX 3a/1ay.

Pa3mepe1 00BEKTOB OKPY:KaroLIero MUpa, JUTHTEILHOCTD TIPOIIECCOB B OKpYKatomieM Mupe. CTaHIapTHBIH BHJ| YUCTIA.

AnredpandyecKue BbIPaKeHHs
AnreOpanyeckast apoOb. JlomycTimble 3HAYECHHS IIEPEMEHHBIX B JPOOHO-pPAllMOHAIBHBIX BhIpaKeHHSX. OCHOBHOE CBOMCTBO airebpaudeckoil IpoOH.

Crnoxenne, BBIYMTAHKE, YMHOKEHHE H JleJIeHHe anredbpandecKux Jpobeil. Beienenue nemnoil yactu anrebpandeckoii 1poou.
PannonanbHbie BeipaxkeHus. ToxaecTBeHHbIE IPe0Opa30OBAHMS PAHOHABHBIX BBIPAXKEHHUIA.
JlonycTrMble 3HAYEHHS! IEPEMEHHBIX B BHIPOKEHMSX, COEPKAIIMX apHpMeTHIeCKHe KBaJpaTHble KOPHH. T0XIeCTBEHHBIE MPe0OPa30OBaHUs BEIPAKCHHMIH,

cofiepKalux apupMeTHIECKue KBapaTHbIe KOPHH.
Crenens ¢ 1iespIM MOKazaTeneM U e€ coiicTea. [IpeobpasoBanue BhIpAKEHHIMA, COAEPKAIUX CTEIEHH.

YpaBuenusi 1 HepaBeHCTBA






KBaznparsoe ypasHeHne. ®opMmysia KOpHEH KBaIpaTHOro ypaBHeHHS. KOIHYECTBO ACHCTBHTENHHBIX KOpHEH KBaJpaTHOTO YpPaBHEHHUSL. Teopema Buera.
YpaBHeHuUs, CBOAMMbIE K JIMHEHHBIM yPaBHGHHSAM MIIM K KBaJPAaTHBIM ypaBHEHHsM. KBajJpaTHOe ypaBHEHHE C TapaMeTpoM. PeleHme TEKCTOBBIX 3a/ay ¢
IOMONIBIO KBAJ[PATHBIX YPABHEHHUI.

Hpobro-panuonanbHble ypaHeHus. Pemenrne apoOHO-pallMOHATBHBIX ypaBHEHHil. PellleHHe TEKCTOBBIX 3a7ad C TOMOIIBIO JPOGHO-PAIHOHATBHBIX
ypaBHeHui. ['paduueckas uHTEeprnpeTalys ypaBHeHHI C ABYMSI IEPEMEHHBIMH.

Uncnosble HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

Hepagencreo ¢ nepemennoit. Ctporne u HecTporue HepaBeHcTBa. CIIOXKEHHE M YMHOXEHHME YMCIIOBBIX HepaBeHCTB. OLEHMBAHNE 3HAYCHHS BHIPAKEHHUS.
JloxazaTensCTBO HEpaBEHCTB.

llonsiTre 0 peleHnH HEpaBEeHCTBa ¢ OIHOM nepeMeHHoi. MHOXKeCTBO pelieHnit HepaBeHCTBa. PaBHOCHITEHEIC HepaBeHCTBA.

JluneiiHoe HepaBeHCTBO C ONHOHM TEPEMEHHOH M MHOXECTBA €ro pelleHHH. PelueHHe JMHEHHBIX HEPABEHCTB C OIHOIM NepeMeHHOH. CHCTeMBI H
COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C O/(HOM IlepeMEHHOM. Pelnenne TeKCTOBBIX 3a/1ay ¢ HOMOMIBIO JIMHEWHBIX HEPABEHCTB € OJIHOMH MEPEMEHHOI.

DyHKun

Obmacth onpezeneHus 1 MHOXKeCTBO 3HaueHui (ynkmuu. CrocoOsl 3ananns Qynkuuit. ['paduk dynknun. Utenne cBOicTB DYHKIMH 1O eé rpaduxy.
[Tpumepe! rpadukoB QyHKIHIH, OTPAKAIOIIUX PEeANIbHBIE IPOLECCH.

JInneiinas ¢ynxius. OyHKIME, ONUCHIBAIONIHE TIPSMYIO H 00PAaTHYIO IIPONOPIHOHATLHEIE 3aBHCHMOCTH, X rpadHKH.

Oynkunn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = [x| # ux cBoiicrBa. Kycouno-3aannpie GbyHKIIHA.

9 kaace

Yuciia 1 BbIYHC/ICHHA

Kopens n-ii ctenenu u ero croiictea. CTeneHs ¢ paldoHAILHEIM MOKa3aTeNleM H & CBOHCTRA.

AnrebpanyecKue BbIpasKeHHsI

ToxnecrBennble 1peobpa3oBanus BEIPAKEHUI, COIEPIKANIEX KOPEHb 1-i cTenenu. Tox/IecTBeHHbIe MPeo6pa30oBaHHs BEIPAKCHHIA, COJIeprKallliX CTEIEHb C
paluOHAIIEHBIM ITIOKa3aTeseM.

Ksazparnsiii Tpéxunen. Kopuu xBajgpaTHoro tpéxwiena. Pasnokenue KBajpaTHOro TpEXUeHa Ha JIHHEHHbBIC MHOKHTEITH.

YpaBHeHHSI 4 HEPABEHCTBA

buksaznpatHbie ypaBHeHus. [Ipumeps! mpuMeHeH I METOI0B PABHOCHIIBHBIX NIPE0OpPa3oBaHuii, 3aMeHb! IEPEMEHHOH, TpaHIecKoro MeToaa [IPA pElIeHuU
ypaBHeHu# 3-it 1 4-if creneHei.

Pemenne 1poOHO-pallMOHAILHEIX YPABHEHHI.

Perienne cucreM ypaBHEHWH ¢ JABYMs IepeMEHHBIMH. PelleHne ImpoOCTEHINNX CHCTEM HEJHHEHHBIX YpaBHEHHMil ¢ JABYMS nepeMeHHbIMA. ['paduyueckuii
METOJl PELICHHUSA CHCTEMBI HEJMHCHHBIX YpaBHEHHH ¢ IByms mepeMeHHbIMH. CHcTeMa JIByX HEJHMHEHHBIX YPAaBHEHHWH C JIByMs IE€PEMEHHBIMH KaK MOJEIb
peaJIbHOM CHTYyal[UH.

Hucnosele HepaBeHCTBA. Pemenne MMHeHHBIX HepaBeHCTB. J[0Ka3aTebCTBO HEPABEHCTB.

KBazipaTHble HepaBeHCTBaA C OMHOM MEPeMEHHOM. PeleHne KBaIpaTHbIX HEPABEHCTB IpaHUECKHM METOJIOM H METOIOM HMHTEPBAJIIOB. MeToT HHTEPBAJIOB
JUTSL palliOHAIBHBIX HEpaBeHCTB. IIpocTeiine HepaBeHCTBA ¢ TAPAMETPOM.



Pemenue TEKCTOBBIX 3a71a4 C MOMOIIBIO HEPABEHCTB, CUCTEM HEPaBEHCTB.

HepaseHcTBO ¢ iByMs IepeMeHHBIMU. Pernenne HepaBeHcTBa ¢ AByMs epeMeHHbIMH. CHCTEMBI HEPABEHCTB ¢ ABYMsI IepeMeHHbIMH. | 'paduueckuii MeToq
PEIIEHNA CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKIHH

Oynkius. CrolicTBa GyHKUMN: HyIU (QYHKIIMU, IIPOMEXYTKHA 3HAKOMOCTOSHCTBA (BYHKIIMH, MPOMEXKYTKH BO3pACTaHHS M YOBIBAHUS (DYHKIHH, YETHHIE U
Heu€THbIe (YHKIMH, HauOOJIbIIee U HAUMEHBIIIee 3HAUECHUS (DYHKIIHH.

KBangparuunas Qynknus u e€ cBoicrBa. Vicrnonp3oBaHue CBOMCTB KBagpaTHYHOW (yHKUMH Ul pelieHus 3anad. [locTpoeHue rpaduka KBaapaTHYHOM
¢Gynxuuu. ITonoxxenue rpaduka KBaapaTHuHON GYHKIHH B 3aBUCHMOCTH OT €€ koaddunuentos. ['paduku pyukuuit y =ax2, y = a(x — mPuy = akx—m? +n.
IToctpoenue rpadukoB GpyHKIUI C TOMOLIBIO TPe0OpazOBaHHIA.

Jpobuo-nuneiinas pynkius. Uccnenopanue GhyHKIHIA.

DOyHKIMS y = X" ¢ HATYpaJBHBIM [TOKa3ateNeM 1 U e€ rpaduk.

YucaoBblie MOCAEI0BATEILHOCTH H Iporpeccuun
ITousTue wumcnoBOi mocnenoBaTebHOCTH. KoHeuHble W OecKOHEYHbIE mocneaoBaTCIIbHOCTH. OTpaHH‘]CHHaﬂ TMOCIIeN0BATENbHOCTh. MOHOTOHHO

Bo3pacTaromas (yoslBaromas) rnocieoBaTeabHocTh. CrocoOb! 3a/1aHus NMOCISAOBATENBHOCTH: OIHCATENbHBIH, TAOMUYHBINA, ¢ MTOMOIILIO (HOPMYIIBI #-TO YIIeHa,

PEKYPPEHTHBIA.

Apudpmerrueckas M reoMerpuuyeckas nporpeccud. CpoiicTBa 4ieHOB apuPMETHUECKOW M IEOMETPHUYECKOM mporpeccuit. MopMynsl »-ro dieHa
apu(METHYECKON U reoMeTpruIecKoil nporpeccuid. @OpMyIibl CYMMBI HEPBBIX 4 WICHOB apU(PMETHUECKOH M FeOMETPHUECKON IIPOrpeccuii. 3a1a4u Ha IPOLEHTHI,
0aHKOBCKHE BKJIA/Ibl, KPSIUTHL.

[IpencraBieHue 0 CXOAUMOCTH OCIIE0BATENLHOCTH, O CYMMHPOBAHUHN OECKOHEYHO YOBIBAIOIIEH FeOMETPUYECKOM POrPECCHH.

Meton maremaTHueckoif HHAYKIMHU. [IpocTeiiniue npumMepkI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOT'PAMMBbI YUEBHOI'O KYPCA «AJITEGPA»
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUM S

JInuHocTHBIE pPe3yJAbTaThl OCBOCHUA ITPOTPAMMEI ITO MaTEMAaTHKE XapaKTCPHU3YIOTCA B HaCTH.

1) naTpHOTHYECKOI0 BOCIIHTAHHS:
IPOSIBJICHHEM HHTEpEca K IPONLIOMY M HACTOALIEMY POCCHHMCKOH MaTeéMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHHAM POCCHHCKHX MaTeMaTHKOB H

POCCUICKON MaTeMaTHYECKOMN IIKOJIBI, K UCIO/IB30BAHMIO 3TUX JOCTHKEHHH B IPYTHX HAayKax M MPHKIAAHBIX chepax;

2) rpazKaaHCcKoOro U AYX0OBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

IOTOBHOCTBIO K BBIIOJIHEHHIO 0043aHHOCTEH Tpa)KaHWHA M pealu3alliy ero Mpas, MPeJCTAaBICHHEM O MATeMaTU4eCKHX OCHOBAaX (DYHKIIMOHHPOBAHHS
pasnuyHBIX CTPYKTYpP, SBICHHH, NPOLEAYpP TIpakJaHCKOro ooOiecrBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHHIO 3ITHYECKHX IpoldieMm,
CBSI3aHHBIX C MPAKTHYECKHM IIPUMEHEHHEM JOCTHIKEHUH HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIbLHO-ITHYECKHUX IIPHHIIUIIOB B JICATEILHOCTH YYEHOTO;

3) TPyAOBOro BOCHHTAHNSA:



YCTaHOBKOH Ha aKTMBHOC Y4YaCTHE B DEIICHHH NPaKTHYECKMX 3aJad MaTeMaTHYecKOH HaNpaBIICHHOCTH, OCO3HAHMEM BAKHOCTH MATEMATHYECKOTO
00pa3oBaHus Ha MPOTHKEHUH BCEH SKM3HM IS YCIEIHOH MpodhecCHOHANBHON AeSTENbHOCTH | pa3BuTHEM HEOOXOJMMBIX YyMEHHMH, OCO3HAHHBIM BBIOOPOM H
IOCTPOCHHUEM HH/IUBU/yaTbHOH TPACKTOPHH 00Pa30BAHNS ¥ KHU3HEHHBIX ILTAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOMIECTBEHHBIX IOTPEGHOCTEH;

4) 3cTeTH4ecKoro BOCIHTAHMS:

CIIOCOOHOCTBIO K IMOIHMOHAIBHOMY H 9ICTE€TMUECCKOMY BOCIPHSATHIO MAaTEMATHUYECKHX OOBEKTOB, 3a/ad, pElIeHHH, pacCyXIeHHH, YMEHHUIO BHICTH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTRBE;

5) neHHocTel HAYIHOr0 MO3HAHUS:
OPHUCHTAIMEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayYHBIX IPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHs YeJIOBEKa, IIPUPOJIBI U

0o0IecTBa, NMOHAMAHAEM MATEMATHICCKOH HAyKH KaK CQepbl 4elOBEUecKoil JeSTEeNbHOCTH, ITANOB e PA3sBHTHS M 3HAYAMOCTH JUTA pPa3sBUTHs LUBUIINA3AINH,
OBJIaJICHUCM S3BIKOM MaTEMaTHKH U MaTeMaTHYECKOH KyIbTYPOU Kak Cpe/ICTBOM IIO3HAHMS MUPA, OBJIAJICHUEM HABBIKAMHU HCCIIEIOBATEITECKOM AESTEIbHOCTH:

6) gpu3HyecKoro BocnuTanusl, JOPMHPOBAHUS Ky ILTYPBI 30POBbSI H YMOIMOHAIBLHOTO GJIArONO Ty HS:

TOTOBHOCTBIO TIDHMCHATH MAaTCMATHYECKHE 3HAHMS B HMHTEPEcaX CBOCTO 3/10pOBbd, BEJCHHS 3J0POBOr0 00pasa JKM3HM (370pPOBOE ITHTAaHHUE,
cOanaHCHpOBaHHBIA PEXUM 3aHATHH M OT/bIXA, PEryJsipHasi (U3NYECKAsk AKTHBHOCTE), C(hOPMUPOBAHHOCTBIO HABBIKA pedeKcHH, IPU3HAHUEM CBOEr0 MpaBa Ha
omuOKy M TaKOro K€ IpaBa Ipyroro 4eloBeKa;

7) 3K0JIOTHY€CKOr0 BOCIIHTAHNS:

OpHMEHTalHel Ha IPUMEHEHHE MATeMAaTHIECKHX 3HAHUH JUTS PEIICHHS 3aad B 00JIACTH COXPAHHOCTH OKPY)KAIOWIEH Cpejibl, IIAHUPOBAHHS HOCTYIIKOB H
OLCHKH MX BO3MOXHBIX MOCJIEACTBUH 17T OKPYXKAIOIeid CPEibl, 0CO3HAHMEM ITOOATBEHOT0 XapaKTepa SKOIOrHYECKHX TPo6IeM i myTeif HX pelleHus:;

8) ajanTauun K H3MEHAIOMHMCS YCI0BHAM COUHMAILHOI H IPHPOAHOii Cpeab:

FOTOBHOCTBIO K JICHCTBHSM B YCIIOBHSX HEONPEAETEHHOCTH, NOBBIICHHIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JESTENLHOCTD, B TOM UHCITE
YMEHHE YUHTBCS y IPYTHX JIO/ICH, IPHOOpETaTh B COBMECTHOMN JAEATENILHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIIETEHIIUH U3 OIIBITA APYTHX;

HEOOXOMMOCTBIO B (POPMHUPOBaHKH HOBBIX 3HAHHIT, (HOPMYITHPOBATH HIEH, TIOHSITHS, THIIOTE3BI 06 0OBEKTAX U SBJCHUAX, B TOM YHCIE paHee HEeH3BECTHBIX,
OCO3HaBaTh JEPUIMTEI COOCTBEHHBIX 3HAHUM H KOMIIETCHTHOCTEH, IIAHMPOBATH CBOE PAa3BHTHE;

CMOCODHOCTRIO OCO3HABATH CTPECCOBYIO CHTYALMIO, BOCIPHHHMATH CTPECCOBYIO CHTYAIMIO KaK BEI3OB, TPEOYMOMHMiA KOHTPMEpP, KOPPEKTHPOBATh
NPUHAMAEMbIC PEIICHHS ¥ NEHCTBHUSI, (JOPMYIMPOBATH U ONEHUBATH PUCKH H MOCIEACTBHS, ()OPMHPOBATB OIIBIT.

B pesynbrare OCBOGHHMS NPOrpaMMBl IO MaTeMaTHKE HA YPOBHE OCHOBHOTO OOGmIEr0 0Opa3soBaHus y O06YyYaromerocs Oynyr chopMUpOBaHBI
METANPEIMETHBIC Pe3yIbTATEI, XapaKTEPU3YIOIIMECs OBIIAJCHHEM YHUBEPCATbHBIME MO3HABATEIBHBIMH JCHCTBHAMH, YHHBEPCANLHBIMH KOMMYHHKATHBHBIME
JICHCTBUSIMHM M YHUBEPCATBHBIMU PErYISATHBHLEIMHU JICHCTBHIMY.

Ilo3nasamenshsie ynusepcanbvhsie yuebnvie delicmeus

bazoevie nocuvueckue oeticmeus;
- BBISABJIITE M XapaKTCpPHU30BaTh CYMIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOMIEHMH MEXIy TMOHSTHSIMY, (bopmynupoBaThk

ONPECNICHHS IOHATHH, YCTAHABIMBATH CYIIECTBCHHbIH IPU3HAK KIIACCH(HKAIIMK, OCHOBAHHUSI JUisl 0600IIEH s U CPABHEHHMS, KPHTEPUU IPOBOAUMOTO aHAIH3A;
- BOCHPHHUMATB, (POPMYIHPOBATH U MIPE0OPa30BBIBATH CYKICHHS: YTBEPAUTEbHbIEC H OTPHIATEIBHBIE, SIHHHYHbIC, YACTHBIE H OOIIHE, YCIIOBHBIE;



- BBISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U ¥ IPOTUBOPEUMs B (DaKTaX, JAHHBIX, HAOMIOACHHUSIX U YTBEPIKACHUSIX, TIpeyiaraTh KPUTEPHH JIJIs
BBIBJIICHHS 3aKOHOMEPHOCTEH U IIPOTHBOPEUMIA;
- JIeNIaTh BHIBOJIBI C UCIIOJIL30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U HHIYKTHBHEIX YMO3aK/IIOUEHNH, YMO3aKIIOYEHHUI [10 aHAJIOTHH;
- pa3bupath J0Ka3aTenbCTBA MaTeMAaTHYECKUX YTBEPXKACHHH (MpsMBIE H OT IMPOTHBHOIO), MPOBOJUTH CAMOCTOSTEIBHO J0KA3aTEIHCTBA MaTeMAaTHUYECKHUX
(axTOB, BBICTpaMBAaTh APryMEHTAIMIO, NPUBOAUTH MPHMEPHI U KOHTPIPHUMEPHI, TPHMEHITH METOJI MaTeMaTHYecKOW HMHIYKLHH, 0O0CHOBBIBATE COOCTBEHHBIC
paccy X IeHHUS;
- BBEIOMpATh C1ocoO pemeHHs y4eOHOH 3ama4u (CpaBHMBATh HECKOJBKO BapHAHTOB pElIeHUs, BHIOMpATh HauboIee MOAXOMAIIHNA ¢ YIETOM CaMOCTOSTEIBHO
BBIZICJICHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvekue oelicmeus:
- UCIIOJIB30BATH BONPOCHI KaK MCCIENOBATEIbCKMA WHCTPYMEHT IO3HaHHS, (OpMYNIUpOBaTh BOMPOCH, (HKCHPYIOUIHE MPOTHBOPEUHE, IIPOOIIEMY,
CaMOCTOSATENBLHO YCTAHABIMBATE HCKOMOE M JaHHOE, (JOPMUPOBATEH THIIOTE3Y, Apr'YMEHTHPOBATH CBOIO MO3HIMIO, MHEHHE;
- IIPOBOJIUTL [0 CAMOCTOSTENBHO COCTABIECHHOMY ILIAHY OSKCIEPHUMEHT, HMCCIECJOBAHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oO0BeKTa,
3aBHCHMOCTEH 00BEKTOB MEXKLy CODOI;
- CaMOCTOATENEHO (POPMYJIHPOBATh OOOOINEHUS] M BBIBOABI 110 Pe3yNbTAaTaM IPOBEAEHHOrO HAGIIOJEHHsS, HCCIEIOBAHMs, SKCIIEPHMMEHTa, OLIEHUBATEH
JIOCTOBEPHOCTh [OJIYYEHHBIX PE3yJIbTATOB, BEIBOJAOB H 0000IIEHHI;
- IPOTHO3MPOBATH BO3MOXKHOE PasBUTHE IPOLIECCA, a TAKXKE BBIJIBUTATh MPENOIOKEHHS] O €0 Pa3BUTHH B HOBBIX YCIIOBHSAX.

Paboma ¢ ungpopmayueii:
- BBIABJISATH HEJOCTATOYHOCTh U U30BITOUHOCTE HH(GOPMAIHH, TaHHBIX, HEOOXOMMBIX JIJIsl PEIICHHUS 3a/1a4H;
- BBIOMpATh, aHATM3MPOBATH, CACTEMATH3HPOBATh U HHTEPIIPETHPOBATH HH(YOPMAIIUIO PA3IHYHBIX BUIOB H (HOPM TIPEICTABICHHUS;
- BRIOMpPATE GOPMY IpeCTARICHHS HH(POPMAIHH H HIUIIOCTPUPOBATE PElllaeMble 33129l CXeMaMH, JHarpaMMaMi, HHOH rpaduKkoil 1 BX KOMOHHAITMAMHA;
- OLICHHBATh HAIEKHOCTh HH(YOPMALIUH 110 KPUTEPHSIM, NPEIIOKEHHBIM UK C(HOPMYTHPOBAHHBIM CAMOCTOATEBLHO.

KommyHnuramuenvie ynueepcanvrsie yueonsie oelicmeus
- BOCIIPHHMMATh U (POPMYJIHPOBATh CYXKIECHHS B COOTBETCTBHHU C YCIOBHSIMH U LEJISAMU OOIICHHS, SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M IIUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS 110 X0y PEIICHUS 3a/la4i, KOMMEHTHPOBATH MOJIYYEHHBIN Pe3yJIbTaT;
- B XOJIe 00CYX/JEHMs 3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYXkIaeMO# TeMBI, MpoOJIEMBI, pellaeMoii 3a/laud, BLICKA3bLIBATL WJICH, HAIlCICHHBIE Ha IIOMCK
peLICHHUS, COMOCTABIATE CBOM CYXKIEHHS ¢ CY)KIEHHAMHU JPYTHX YYaCTHHKOB JHaiora, 0OHapyXXHBaTh pasiiMude M CXOJCTBO MO3HIIMH, B KOPPEKTHOH (opme

(hOpMyIHpPOBATH PA3HOTJIACHS, CBOM BO3PAKEHUS,
- NpPeCTaBNIATh PE3yJNbTAThl PELICHHS 3aJa4M, SKCIIEPUMEHTA, UCCIeIOBaHUsA, IPOEKTa, CAaMOCTOATEILHO BHIOHpaTh (JOpMAT BBICTYILICHHS C YYETOM 3a1ad

[Ipe3EHTalHH U 0COOEHHOCTEH ayIUTOPHH;
- MOHHMAaTh M HMCIOJIb30BaTh MPEHMYIIECTBA KOMAHIAHONW M HHIMBHJYaJlbHON paboThl MpH peIleHHH y4eOHBIX MaTeMaTHYECKHX 3a/ad, MPHHUMATh Lelb

COBMECTHOM JIEATEIBHOCTH, IUIAHHPOBATH OPraHM3al(MI0 COBMECTHOH paboThI, pacnpesieNnsTh BUABI paboT, HOTOBapHBATHCS, 0OCYKIATh MPOIECC U PE3YILTAT
paboTe1, 00001aTh MHEHHSI HECKOJIBKUX JIFOIEH;



- y4acTBOBAaTh B TPYNNOBBIX (opmax pabors!l (0OCYXHeHHs, 0OMEH MHEHMI, «MO3rOBBIE WITYPMBI» ¥ HHbIC); BBINOJHATE CBOIO YacTh paboTsl U
KOODIMHHUPOBATh CBOM JEHCTBHS ¢ APYTUMH WICHAMH KOMaH/IbI, OLEHHBATH KA4eCTBO Pe3yJIbTara i KayecTBO CBOErO BKJana B OOLIMA pe3ynbTar 10 KPHTEPHAM,
chopMyIHpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PezynamuesHble yHugepcanvioie yueoHvie 0eucmeus

Camoopzanuzayus.
- BBISIBJISTH TPOGIEMBI IS PEIICHHS B KH3HEHHBIX M YIEOHBIX CHTYAI[UsIX, OPHEHTHPOBATELCS B PA3IMUHBIX MOXO0/AX MPUHSTHS PeIIeHU T (HHIUBHIYaIbHOE,
TPYIIIOBOE);
- CAMOCTOSITENTFHO COCTABNISTh IUIAH, AITOPHTM pElIeHHs 3aiaud (MM ero 4acTb), BBIOMpaTh CHOCOO peIleHHs C YYETOM HMEIOIIHXCA PECypcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH BAPHAHTHI PEIICHUH ¢ y4E€TOM HOBOK MH(DOPMALIHH.

Camoxonmpoib, IMOYUOHANLHLLU UHMEIEKM.
- BIIAZETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIEcca B pe3yJibTaTa PelIeHHs MaTeMaTHYeCKOH 3a11auu, CaMOMOTHBAIMK U peIICKCHH;
- IIPEBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PCIICHHH 3aJayH, BHOCHTh KOPPEKTHBBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX 0OCTOSITENECTB,
HaMIEHHBIX OIIMOOK, BEIABICHHBIX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHME pe3yJbTara JESTEIbHOCTH IMOCTaBICHHOW LEIM M YCIOBUAM, OOBACHATH NMPUYMHBI TOCTHIKCHUS MM HEJOCTHIKCHMS LEJIH,
HAXOJIMThH OMIMOKY, 1aBaTh OIICHKY NIPHOOPETEHHOMY OIBITY
B BBIPAXKATh SMOLMYU [IPH U3YYEHHH MaTEeMaTHYECKUX 00OBEKTOB M (DAaKTOB, NaBaTh HIMOIMOHAIBHYIO OLCHKY PEILICHUS 3a1a4H.

INPEJIMETHBIE PE3YJIbTATbDI

K xoniy obyuenus B 7 kiacce 00ydJaroImuics IOJIyYUT CIIEYIONINE IPEAMETHbIE Pe3yIbTaThI:

Yucsia 1 BEIYHCIEHHSA

Panuonaneseie yuca.

[lepexoauTh OT OAHON (OPMBI 3aIMCH YHCEN K JAPYroil (mpeoOpa3oBhIBaTh JECATHYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATHYHYIO, B
YACTHOCTU B OECKOHEUHYIO AECATUYHYIO JPOOB).

Wcnonb30BaTh MOHATHS MHOXKECTBA HATYPAJbHBIX YMCEN, MHOKECTBA IEJBIX YHCE]l, MHOXKECTBA PAallMOHAJIBHBIX YKCEINl MPH PEIICHUHU 3a/1a4, IPOBEICHUN
paccy X IeHUH U JI0Ka3aTeIbCTB.

[TorumMath 1 OOBACHATH CMBICIT MO3ULHOHHOM 3aMCH HATYPaIbHOIO YUCIIa.

CpaBHHBATh M YIIOPSA0YUBATH PALlUOHAJIBHEIE YHCIIA.

BBITIONHATE, cOYeTas YCTHBIE U [THCbMEHHbIE IPHEMBI, apu(pMeTHIecKue NefCTBHS C pallMOHAIBLHBIME YHACIAMH, HCIIOIB30BATH CBOMCTBA YHCEIl U NpaBUia
JIeACTBUM, TPUEMBI PAITHOHAIBHBIX BEIYHCIICHHH.

BEIONHATE ASHCTBHS CO CTENEHSIMH ¢ HATYPaJbHBIMH IOKA3aTE/ISIMH.

HaXoIuTh 3HAUECHHS YHCIOBLIX BBIPAKEHHH, COAEPIKAIMX PAIMOHAJBHEIC YUC/IA M CTENICHH C HATypaldbHBIM IIOKa3aTesieM, NPUMEHSTh pa3HoOOpasHbie
CII0COGHI ¥ IPHEMBI BRIYHCICHHS, COCTABJIATh M OLEHHBATH YHMCIIOBBIC BEIDAKEHHS TIPH PEIICHUH NPAKTHYECKUX 3a/1a4 U 3a71a4 U3 JIPYruX yYeOHBIX IPESAMETOB.



OKpyIIATh YUCIa ¢ 3aIaHHOH TOYHOCTHIO, a TAK)KE TI0 CMBICITY MPaKTHYECKOH CHTyalllH, BBINOJIHATE IPUKHJIKY U OLEHKY pe3ysibTaTa BEIYMCICHHH, OLIEHKY
3HAYCHHH YHCIIOBBIX BEIPAXKEHHH, B TOM YHUCJIE IIPU PEIICHUH NIPAKTHYECKUX 3a]1ay.

PemraTh TEKCTOBBIE 3a]a9l apH(PMETHUECKUM CII0cOOOM, HCIIOIB30BaTh TA0IHIbl, CXEMBI, YEPTEXH, JAPYTHE CPEJICTBA ITPEACTABICHMS JaHHBIX IIPH PEIICHHH
3aad.

Pelnats mpakTHKO-OPHEHTHPOBAHHBIE 3a/Ia4M, CBS3@HHBIE C OTHOIICHHWEM BEJIMYHH, [TPONOPLHOHAIBHOCTHIO BEJIHYUH, MPOIEHTAMH, MHTEPIPETHPOBATH
pe3yJbTaThl pelieHHs 3a1ay ¢ YIETOM OrpaHHuEHUN, CBSI3aHHbIX CO CBOMCTBAMM paccMaTpUBaeMbIX OOBEKTOB.

JlemuMocTb.

Jloxa3siBaTh U MPUMEHSTH IIPU PELICHUH 3a/[ay [IPU3HAKHU JIeIMMOcT! Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHaku AeIMMOCTH CYMMBI H IIPOM3BEACHHS IETIBIX
qHcel.

PacknaapiBaTh Ha MHOXKUTENTH HATYPAJIbHBIE YHCIIA.

CB00O0IHO ONIEPHPOBATH MTOHATHAMHE: YETHOE YHCIIO, HEUETHOE YHCIIO, B3AUMHO IIPOCTHIE YUCTIA.

HaxoauTts HauboIbIIHHA OGIIHI JeTHTENs U HAUMEHBIIIee 00IIee KpaTHOE YUCelT U HCIIOIB30BaTh UX IPU PELIEHUHU 3a/1a4, IPUMEHATH anropuT™ EBKima.

OrneprpoBaTh MOHATHEM OCTATKA IO MOJIYJIIO, IPUMEHSTH CBOUCTBA CPABHEHUH 110 MOJLYJIIO.

AnredOpanvecKue BbIpazKeHus

BeipakeHHs ¢ TepeMeHHBIMH.

Hcnone3oBath anrebpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B TIpoIlecce OCBOCHHS yueOHOro MarepHaa.

Haxomuth 3HaueHus] OYKBEHHBIX BHIPAXKCHHI IIPH 3a/1aHHBIX 3HAYCHUAX [IEPEMEHHBIX.

M cImonp30BaTh MOHSITHE TOMXKACCTBA, BBIIOIHSITH TOXKACCTBEHHbIE MpeoOpa3oBaHHs BbIPAKEHUMN, JOKa3bIBATh TOKIACCTBA.

MHoro4jieHsbl.

BEIONHATE MpeoOpa3oBaHust IENOr0 BEIPAKEHHs B MHOIOWIEH MPHBEICHHEM 0I00HBIX CllaraeMbIX, paCKpBITHEM CKODOK.

BEBITONMHATE JeicTBHAS (CIIOMKEHHE, BBIYMTAHHE, YMHOXKEHHE) C OJHOYJICHAMH M C MHOTOWICHAMH, TPUMEHSATH (OPMYJIBI COKpALIEHHOIO YMHOMKEHHS
(kBampat ¥ KyO CyMMBI, KBaIpaT U Ky pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U pPa3HOCTh KyOOB), B TOM YMCJI€ /I yIPOLIEHHUS BEIYMCIIEHUH.

OcyIecTBIsATh pa3oKEeHHEe MHOIOWIEHOB HA MHOKHTEIH C IIOMOIIBIO BHIHECEHHS 3a CKOOKH 0OIIEro MHOXKMTEINS, IPYNIHUPOBKH CaraeMbIX, IPUMEHSS
(hOpMYJIBI COKPAIEHHOTO YMHOXKEHHSL.

[TpuMeHnsTh rpeoOpa3oBaHKust MHOTOWICHOB I pEHICHHS PasNUYHBIX 3a/1a4d U3 MaTeMaTHKH, CMEIKHBIX IIPEJMETOB, U3 PeaIbHOH MPAKTHKH.

Hicnonb30BaTh CBOMCTBA CTEIEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeIsIMHU TS TpeoOpa3oBaHus BRIPAKEHUH.

YpaBHeHHsI H HEpABEHCTBA

Pemare JuHeHHbIe ypaBHEHUS ¢ OJIHOM NMepeMeHHOM, MPHUMEHs IIpaBHiia Iepexo/ia OT HCXOJHOIO YpaBHEHHS K PaBHOCHIIBHOMY emy. IIpoBepsTh, sABisercs
JIM 9MCJIO KOPHEM YpaBHEHHUA.

[TonGupars rpuMepsl ap YHCe, SABISIONMXCS PEIICHHEM JIMHEHHOTO YPaBHEHHS ¢ IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IUIOCKOCTU TIpaduK JMHEHHOrO ypaBHEHHUS C JABYMS NEPEMEHHBIMH, IIOJIB3YACh TPa(UKOM, IPHBOJAMTL IPHUMEPHI PELIEHUS

ypaBHEHHUSL.
Perath CHCTEMBI IBYX JIMHEHHBIX YPAaBHEHH ¢ IBYMS IEPEeMEHHBIMHU, B TOM YHCIE IpapUUeCcKu.



COCTaB/ISTH U PeliaTh JTHHEHHOE yPABHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHHH 110 YCIOBHIO 3a1a4H, HHTEPIPETHPOBATE B COOTBETCTBHM C KOHTCKCTOM

3a7a4H TTOJTy4eHHbINH pe3ybTarT.

DOyHKIHH

KoopauHaTs! u rpa@uKy.

W306paaTs HA KOODIMHATHON MPSAMOI TOYKH, COOTBETCTBYIOUIME 3aJ@HHBIM KOODAHMHATAM, JIy4W, OTPE3KH, WHTEPBAJIBI, 3aIHCHIBATE YHUCIOBBIE
MIPOMEKYTKH Ha anrebpandecKoM s3bIKe.

OTMeyaTh B KOOPJAWHATHOMN IJIOCKOCTH TOYKH T10 38/ [aHHBIM KOOPAUHATAM.

OyHKuu.

Ctpouth rpaduky TMHEHHBIX (QYHKIIHH.

OnuChIBATh € TOMOLIBIO (YHKIHE H3BECTHBIE 3aBHCHMOCTH MEXJy BEJIMYMHAMH: CKOPOCTh, BPEMs, PACCTOSHHME, MCHA, KOJMYECTBO, CTOHMOCTD,
IPOM3BOIUTENBHOCTE, BpeMs, 00BEM paboThL.

Haxoauts 3HayeHne QyHKIMA 110 3HAYEHHUIO €€ apryMeHTa.

[lonumars rpadmdeckuii crnoco0 MpeJCTaBIeHHs ¥ aHaiM3a HHQOPMAIHH, H3BIEKaThb M HHTEPIPETHPOBATH uH(opMalHio U3 rpaQuKOB peATbHBIX
IPOIIECCOB H 3aBUCHMOCTEM.

Vicronp30BaTh CBOiCTBA (YHKIMHA JUls aHamu3a TpaQEKOB pPEAbHBIX 3aBHCHMOCTeH (Hynu (YHKIHH, NPOMEKYTKH 3HAKONOCTOSHCTBA (byHK1HY,
IPOMEXYTKH BO3pacTaHus U yobiBanus QyHKIMM, HanOoJIblIIee i HAMMEHBIIEE SHAYCHHS GyHKIHUN).

Hcnonb30BaTh rpadMKy JUIs HCCIEAOBAHHS MPOIECCOB ¥ 3aBUCUMOCTEH, IIPH PEIICHUH 33/1a4 13 APYTHX y4eOHBIX IPEMETOB U PEaTbHOM KHU3HH.

K xoHiy oOGyuenus B 8 kiacce 00y4JalOIMICS MOy YUT CIIEYIOIHE IPEIMETHBIE PE3YIBTaTh:

Yuei1a 1 BbIYHCICHUSA

WppauunonanbHbIC YUCIa.

[ToHUMATH B HCIIOJIB30BATh IIPEACTaBICHHS O PACIIUPEHUH YHCIIOBBIX MHOXKECTB.

CBOGOHO OIEpPUPOBATH MOHSTHAMHU: KBaJpaTHBIH KOPEHb, apH(pMETHICCKHI KBAJIPaTHBIl KOpPEHb, HPPAIMOHAIBLHOE YHCIIO, HaXOIUThb, OLECHHUBATH
KBaJpaTHbIE KOPHH, UCIIONB3Ys HPH HEOOXOJUMOCTH KAJIBKYJIATOP, BHITOIHSTH npeoOpa3oBaHus BBIPAKEHUH, COAEPXALIMX KBaJPaTHBIC KOPHH, MCHOJIbL3Ys

CBOHCTBA KOPHEH.
M cronp30BaTh HaYaIbHBIE [TPEACTABICHUS O MHOXKECTBE ICHCTBUTENIBHBIX YHCEN [UIA CPABHCHUS, OKPYTJICHHA U BBIYKMCIICHUH, H300pakaTh NEHCTBUTEIHHbIC

qHCIla TOYKaMU Ha KOOPAUHATHOM IPAMOH.

Menosb30BaTh 3aicH OOJIBIIMX ¥ MAJIBIX YHCEN ¢ MOMOIIBIO JECATHYHBIX apobeil u crenenel uucna 10, 3anmuchiBaTh U OKPYIJIATH YUCIIOBBIC 3HAUCHHSA
peabHBIX BEIMYUH C HCIIOJIB30BAHUEM Pa3HBIX CHCTEM W3MEPEHHUH.

JlenumocTs.

CBOGOIHO ONEPHPOBAThH TIOHATHEM OCTATKA IO MOJYJIO, NPUMEHATH CBOWCTBA CPABHEHMH [0 MOJYJIIO, HAXOMMTH OCTATKHM CyMMbl H IPOM3BEACHMA IO
JIAHHOMY MOJIYJIIO.

Aaredpanyeckue BbIPAKEHHSI

JIpoOHO-paniOHaIBHEIE BBIPAYKCHHUSL.



HaxoauTh JIONYCTUMBIE 3HAYEHHS IEPEMEHHBIX B IPOOHO-PAIIHOHATIBHBIX BRIPAKEHHAX.

IIpuMeHSATEL OCHOBHOE CBOHCTBO PallOHANBHOM JIpOOH.

BrInogsaTh npuBe/ieHne arebpandeckux Apodeit K o0mmeMy 3HaMEeHATENIO0, CI0KEHHE, YMHOKCHHE, JICTICHAC anrebpangeckux npoodeii.

BBIIONHATS TOXKIECTBEHHBIE [IPe0OPa30BaHysl PAMOHAIBHBIX BBIPAXKCHUH.

IIpuMeHsTH Tpe0bpa3oBaHHUsT BRIPKEHHH JUIs pelleHust pa3n4HbIX 3a/1a4 H3 MATEMATHKH, CMEKHBIX [IPE/IMETOB, U3 peabHOM MTPAaKTHKH.

Crenenu.

IIpHUMEHATH MOHATHE CTENEHH C LENBIM II0Ka3aTelleM, BBINOIHATE PeoOpa30oBaHus BRIPAXKEHUH, CONEPIKAIIUX CTENCHH C LE/IBIM [OKa3aTE/IeM.

HppanuoHalbHEIE BEIPAKCHHUS.

HaxoauTh HOMYCTHMBIC 3HAYEHHUS IEPEMEHHBIX B BRIPOKEHHUAX, COIEPKAIIUX apA(PMETHYECKHE KBA/IPATHBIC KOPHH.

BhIMOJHATH NPeoOpa3oBaHust HPPALMOHATIBHBIX BEIPAXKEHHH, HCIIOIB3Ysl CBOHCTRBA KOPHEH.

VpaBHeHHUs H HEPABEHCTBA

PerraTe KBaJIpaTHBIE YDABHEHHS.

Pemats qpoOHO-palluOHANBHBIE YPAaBHEHHS.

Pemnarth THHEHHBIE YPaBHEHHS C TApaMETPAMH, HECIIOKHBIE CHCTEMBI JIMHEHHBIX YPABHEHUH C TapaMeTpaMH.

[IpOBOUTH MCCIEAOBAHUS yPABHEHWH M CHCTEM YPaBHEHHid, B TOM 4YHCIE C NPAMEHEHHEM IpaduyecKuX npe/CTaBleHnH (yCTaHaBIMBATh, UMEET JIH
ypaBHEHHUE HJIH CHCTEMA YPABHEHUI PEIICHHUS, €CIIU MMEET, TO CKOJIBKO, M IPoUee).

I[lepeXOmuTh OT CIOBECHOM (OPMYIHPOBKH 3ajaud K €€ anreOpamyveckoil MOJENH C NOMONIBIO COCTABICHWS YPAaBHCHHS WM CHCTECMBI ypaBHEHHH,
HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MOy YeHHBIH pe3ybTar.

IIpMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIs CPABHEHMS, OLCHKH, peliaTh JMHEHHbIC HEPaBCHCTBA C OJIHOM TEepeMEeHHOH M HX CHUCTEMBI, JaBaTh
rpaguUeCKyi0 HIUTFOCTPALINIO MHOKECTBA PEIIEHHI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIHUA

TIOHMMATh ¥ KCIONB30BaTh (DYHKIMOHATLHEIE TOHATHS U A3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAYEHHS), OLPEICIATh 3HAYCHHE (YHKIMU 110 3HAYCHHIO
apryMeHTa, ONpe/eNsaTh CBOMCTBA (yHKIMHM 1O €€ rpaduKky.

CtpouTs rpaduku QYHKIMIi , OMMCHIBATE CBOMCTBA YHCIOBOH (QyHKIHH 110 e€ rpaduKy.

K xoniy o6ydyenus B 9 Kiaacce 00y4aroLMics MOTyYHT CIIETYIOIIUE IPEJAMETHBIC PE3YJIbTaThl:

Yuciaa 1 BHIYHCICHHS

CBOGOIHO OIEPHPOBATH MOHATHSIMH: KODEHb M- CTEIEHH, CTENEeHb C PAllMOHAIbHBIM I10Ka3aTe/IeM, HaXOAUTh KOPCHB n-i CTENEHH, CTENEHb C
PAIHOHAIBHBIM MTOKA3aTeNeM, HCIIONIB3Ys IIPH HEOOXO0MMOCTH KaIbKYJISTOP, MPUMEHATH CBOHCTBA KOPHS 71-H CTENCHH, CTCICHH C pallHOHAIBHBIM MOKA3ATE/IEM.

HMCIomp30BaTh MOHATHE MHOYKECTBA ACHCTBUTENBHBIX YHCEN [IPH PELICHUH 3a/1a4, TPOBEICHUH PACCYK/ICHUN U JI0Ka3aTeIbCTB.

CpaBHHBATh M YNOPSAIOYMBATH [CHCTBUTEIBHBIE YHCIA, OKPYIJISTH ACHCTBUTENBHBIC YHMCIA, BHIIOJHATH NMPUKHAKY pe3yilbrara BEIYHACIICHUH, OLIEHKY
YHCJIOBBIX BBIPOKEHUH.

AnredpanvecKkne BbIPaKeHHs

CBOGO/IHO OIIEpHPOBATH MOHATHEM KBaJIpaTHOTO TPEXUWIEHA, HAXOUTH KOPHH KBaJPaTHOIO TPEXUIICHA.



PacknaneiBaTe KBaJpaTHBIM TPEXUICH HA JIMHEHHBIE MHOKUTEIH.

YpaBHeHus u HepaABEHCTBA

PemaTh TMHEHHBIE U KBaPaTHBIE YPABHEHUS, YPABHEHUSI, CBOISIINECS K HUM, APOOHO-PAllMOHAIIBHBIE YPABHECHHUSL.

Pemars Hecno)kHble KBaIpaTHBIE YPABHEHHUS C [IADAMETPOM.

Pemrath JIHHeifHbIe HEpPaBEHCTBA, KBaJpaTHbIe HEPABEHCTBA, MCIIOIB30BaTh METOJ MHTEPBAJIOB, H300paXaTh PEIICHUE HEPABEHCTB HA YHCIOBON HPSMOM,
3aMUCHIBATh PENIEHUE C MOMOIILIO CHMBOJIOB.

PenraTh CHCTEMBI JIBYX JTHHEHHBIX YPABHEHHI ¢ IByMsI TEPEMEHHBIMH U CHCTEMBI JIBYX YPaBHEHMIf, B KOTOPBIX OJJHO yPABHEHHUE HE SBISCTCS JIMHEHHBIM.

Pemrats HECITOXKHEBIE CUCTEMBI HEJTMHEHHBIX YPABHEHUH C IIapaMETPOM.

IIpEMEHSTEH METOIbl PABHOCHIIBHBIX TPE0OpPa30BaHuii, 3aMEHBI IEPEMEHHOM, rpaduuecKkoro MeTO/Ia TIPH PELIEHUH YPABHEHUH 3-i U 4-if cTeleHel.

PenaTh CHCTEMBI TMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONIME KBAJPaTHOE HEPABEHCTBO, H300paKaTh pelleHHe CHCTEMbl HEPABCHCTB HA
YHCIIOBOM NPSIMOH, 3alIUCHIBATE PEIICHHUE C IIOMOIIBIO CHMBOJIOB.

Pelnarh ypaBHEHHS, HEPABEHCTBA M UX CHCTEMBI, B TOM YHCIIE C OTPAHUYEHHAMH, HAIPUMED, B LIEJIbIX YACTaX.

[IpOBOIUTH HCCIENOBAHMs YPABHEHWH M CHCTEM YPaBHEHHUM, B TOM YHCJE C NPUMEHEHHEM IpauyYecKuX MPEACTABICHUH (yCTaHABNHBATh, HMEET JIU
ypaBHEHHE UJIH CHCTEeMa YPAaBHEHHH PELICHHS, €CIIH HMEET, TO CKOJIBKO, H IIPOYEE).

Pemrarh TEKCTOBBIE 3a1aui AredpanyecKuM CocobOM C MOMOIIBIO COCTAB/ICHUS YPAaBHEHHH, HEPABEHCTB, HX CHCTEM.

HMcnons30BaTh ypaBHEHHUs, HEPABEHCTBA M MX CHCTEMbI JUISI COCTABJICHUS] MAaTeMaTHYECKOW MOJIENM pealbHON CHUTYallud WM TPUKIAJHOH 3a1auM,
HHTEPIPETHPOBATH MTOJIYYEeHHBIC PE3Y/IbTAThl B 3a/JAHHOM KOHTEKCTE.

YuciioBbie nociae0BaTeIbHOCTH U NPOrPECCHH

CBOGOIHO ONEPHPOBATh TOHATHAMH: 3aBUCHMOCTh, (yHKIHsA, rpaduk OQYHKIHH, TpsMas HPONOPLHOHAIBHOCTh, NuHeiHas Qynkius, obparHas
IPOIOPLHOHAIBLHOCTb, Tapabona, runepdoia, KyCo4HO-3a/laHHast QyHKIIHSL.

HccrenoBaTs (GyHKIHIO 10 €€ rpaduKy, yCTaHaBIMBATH CBOMCTBA (hYHKIHIL: 001aCTh ONPEIENeH s, MHOKECTBO 3HAYEHUH, HYJIU QYHKIMH, IPOMEIKYTKH
3HAKOIOCTOSHCTBA, IIPOMEIKYTKH BO3pACTaHUS M YObIBaHHUS, YETHOCTD U HEYETHOCTD, HAUOOJIbINEE H HAUMCHBIIIEE 3HAYCHUS, ACUMIITOTEI.

Pacrio3HaBath KBapaTHUHYIO QYHKIHMIO 110 (OpMYJIE, IPUBOANTE MPHEMEPhI KBAPATUYHBIX (QYHKIUH U3 pealbHON XKU3HH, (QU3HKH, TEOMETPHH.

OnpenensTs NOJI0KEHHE rpaguKa KBapaTHYHONH QYHKIHA B 3aBHCUMOCTH OT €€ K03 PHUIMEHTOB.

Crpouts rpaguk KBaJpaTHIHOM! (yHKIHH, ONHCHIBATE CBOHCTBA KBAApaTHYHON QYHKIHH 110 €€ rpaduky.

Vcnone30BaTh CBOWCTBA KBAApATUUHON (DYHKIHH [UIS peIleHus 3a1a4.

Ha npumepe KBanpaTudHoi GyHKIHH cTpouTh rpaduk dyukunn y =af(kx + b) + ¢ ¢ nomolsio npeobdpasopanuit rpaduxa GyHkimu y=/(x).

UmrocTpupoBaTh ¢ HOMOIIBIO rpaduka peaabHyl0 3aBUCHMOCTD HIIH ITPOLECC [0 HX XapaKTePHCTHKAM.

ApudpmernyecKkas H reOMEeTPUIECKAs MPOTPECCHH

CB00OIHO OIEPUPOBATH MOHATHIMU: IOCIEI0BATEILHOCTE, apU(PMETHYECKAsT H TEOMETPHYECKAs POrPECCHHU.

3anaBaTth MOCIEN0BATEILHOCTH PA3HBIMH CIIOCOOAMH: ONUCATENIEHBIM, TAOIMYHBIM, € IIOMOIIBIO (POPMYIIBI #-TO WICHA, PEKYPPEHTHBIM.

BBIIOJIHATH BEIYUCIEHAS C UCIIOIL30BaHuEM (OPMYII #-T0 dieHa apu(METHUECKOH U TeOMEeTPUYECKOM IPOrPECCHid, CYMMBI IIEPBBIX 11 WICHOB.

N300pakaTh YICHBI OCIE0BATEIBEHOCTH TOYKAMH HA KOOPIMHATHOH IJIOCKOCTH.



Pemare 3a1a4u, CBA3aHHBIE C YUCIOBBIMH IIOCIEN0BATENLHOCTMHU, B TOM YHCIIE 3a/Ia4i M3 PeabHOM KU3HU (C UCTIOIBb30BAHUEM KallbKYJISATOpa, IU(GPOBHIX
TE€XHOJIOTHI ).

PaciosnaBaTh W NpPHBOJUTH IIPUMEPHI KOHEYHBIX M OECKOHEYHBIX MOCIE0BATE/IBHOCTEH, OrPaHWYEHHBIX I10CIIE0BATENLHOCTEH, MOHOTOHHO
BO3pacTarolux (yOBIBAIOIIUX) IOCIENOBATETEHOCTEA.

VimMeTs npezicTaBIeHHE O CXOAMMOCTH IIOCIEI0BATEIFHOCTH, YMETh HAXOUTh CyMMY OECKOHEYHO yObIBAIONIEH reOMETPHYECKOI TPOTrPecCHH.

ITpuMeHATE METOJ MaTEMAaTHYECKONR MHAYKIIMU TIPH PEIICHHH 3a1ad4.



TEMATHYECKOE INTAHUPOBAHHE

https://m.edsoo.ru/ :1'7e0_9b_1_§__
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el HOBAHHE pas/elt porp Beai OHTPOJILHBIE PAKTHYECKHE | (oo arebHBIe pecypebI
_ _ - o paboThI pabdoThl
1 YHCJIA Y BBIYMCJIEHHMA. PanuonansHblie 9ucia (MOBTOPEHHE) 4 1
5 AJITEBPAMYECKUE BBIPAXKEHUSL. Beipaxenus ¢ 6 1 Hitt: i 8o i/ TTE09b13
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4 AJITEBPAMYECKHME BBIPAKEHUAL. MHOI‘O‘-IJIeHBI . 23 | 2 | https://m.edsoo.ru/77e09b13
5 YPABHEHWS 1 CUCTEMBI YPABHEHWIA. Tluneitusie 14 hittos://i.edsoomi/T7e09b13
ypaBHEHUS - -
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YMHOKEHHUS o - - B
3 O VYHKLMMN. Koopaunars! u rpapuku. QyHKiuu 8 B ‘https://m.edsoo.ru/77¢09b13
9 O VYHKIINU. JIuneiinas GpyHxknus - 9 1 - https://m.edsoo.ru/77e09b13
10 VPABHEHUS U CHICTEMbI YPABHEHMIL. Cucremsi 18 1 https://m.edsoo.ru/77e09b13
JIMHEHHBIX YPaBHEHHH - - - )
8 YHCJIA Y BBIYMCJIEHUS. lenumocTh B 4 https://m.edsoo.ru/77e09b13
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OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME - 136 9 0
8 KJIACC - o
Koauugecrso uacos
e HaumenoBanHe pa3iejioB H TeM IPOrpaMMbI L 1 ¢ JICKT]ORHLLE (NHGPOBLIE)
n/n g porp Bceero e e PAKTHYUECKHE | oGhazopaTenbHbIe pecypesl
S — paboTe! padornl M-
1 VPABHEHUS 141 HEPABEHCTBA. HepaBeHCTBa ) 20 1 | https://m.edsoo. ru/6d40b704
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3 | YPABHEHUS 1 HEPABEHCTBA. KBaznpaTnsle ypaBHeHus 17 1

https://m.edsoo.ru/6d40b704



AJITEBPAIYECKVE BBIPAXEHUS. JIpoGHO-pAHOHATEHbIE

4 17 1 https://m.edsoo.ru/6d40b704
e BBIPAKEHHUS - RS B
5 YPABHEHMA 1 HEPABEHCTBA. JIpoGHo-panuoHaibHbIE 19 1 https://m.edsoo.r/6d40b704
= ypaBHEHUsI B _ o
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PaGouas nporpamma yueonoro kypca «I'’EOMETPUS» (yriybsiennsrii yposens) (7-9 kiaacebr)
MNOACHHUTEJIBHASA 3ATIMCKA

["eomeTpus Kak OJMH U3 OCHOBHBIX pa3Ze/IOB MIKOJBHOH MaTeMaTHKH, UMEIOLIHH CBOEH LeNbl0 00ecrednTh M3ydyeHHEe CBOMCTB U pazMepoB Guryp, Hx
OTHOIIEHUNA W B3aUMHOE PACIIOJIOKEHHE, OINUPACTCS Ha JIOTHYECKYIO, JOKa3aTeNbHyIO JIMHUIO. LIeHHOCTh M3ydeHUs! FeOMEeTPUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusi 3aKJIFOYAaeTCs] B TOM, YTO OOYYAIOIIMWCS YYHTCS MPOBOJIUTH JOKAa3aTeJbHBIE PACCY)KIEHHs, CTPOUTH JIOTHUECKHE YMO3AKITIOUCHHs, J0Ka3bIBATh
HUCTHHHBIC YTBEPXKIEHUS U CTPOUTH KOHTPIPUMEDHI K JIOKHBIM, TIPOBOIUTH PACCYKIEHHS «OT IPOTUBHOTOY, OTIHMYATh CBOHCTBA OT MPU3HAKOB, (DOPMYIHPOBATH
oOparnble yrBepkaeHusa. Ocoboe 3HaUeHHE oKa3aTeIbHAs TMHUS UMEET s YIIyOJIEHHOTO H3YYeHUs] MATEMATHKH.

Ilenpto W3y4eHHS TEOMETPHH SBISIETCS HCIONb30BaHWE €€ KaKk MHCTPYMEHTa IpH pelleHHMH Kak MaTeMaTHYeCKHX, TaK M MPaKTHYeCKHUX 3ajad,
BCTPEYAIOIMXCS B peanbHOH ku3HU. OOyuaromuiics JOIKEH HAayuHTbCs ONPEACIATh T€OMETPHUYECKYIO (HIYpY, ONMCHIBATH CIOBAMM YEPTEXK WIH PUCYHOK,
HAWTH TUTOIIAIb 3eMENIBHOrO y4acTKa, PACCUUTHIBATE HEOOXO0UMYIO [UTMHY ONTOBOJOKOHHOTO Kabemst uin TpebyeMble pasMephbl rapaxa st aBToMoOuIst. ItomMy
COOTBETCTBYET BTOpasi, BBIUMCIIMTEbHAS JUHUS B H3ydeHUH reomerpud. [Ipu perreHuu 3amad MpaKkTHYECKOTO Xapakrepa OOy4YarolIMiCs YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJIEITH PeabHBIX )KU3HEHHBIX CUTYallHif, TPOBONTH BEIYMCICHHS U OLICHUBATH aIeKBATHOCTH MOJIyYEHHOTO pe3ybTara.

Ocobennocth yueOHOro Kypca yriyOn€HHOrO H3y4YeHHS T€OMETPUM COCTOMT B TOM, 4TO OOydaroIuecs He IPOCTO 3HAKOMSITCS € ONpeenEHHBIME
MOHATHSMH, a YBEPEHHO OBJaaeBaioT MMH. CyliecTByIOIUME TEMBbl Mporpammbl 0a30BOr0 Kypca IeoOMETpHHM H3ydaroTcs Ha Oojee riiyOOKOM YpoOBHE, a
oOyuarommecs MpruodpeTatoT yMEHUs, TOMOTAIOIINE UM YBEPEHHO IIPHMEHSTH CBOM 3HAHUS HE TOJBKO B MATEMATHKE, HO H B CMEXKHBIX IPEIMETAX, MPEKIE BCEro
(dbusuke u uHGOPMATHKE, @ TAKIKE N10JIb30BATHCS MOJYYEHHBIMH 3HAHUSIMH [IPH PELICHUN MPAKTHYECKUX 3a/1a4.

Cornacro yuyebHOMY IiaHy B 7-9 kiaccax m3ydaercs yriayOn&HHBIA yueOHBIH Kypc «l'eoMeTpHs», KOTOPBIM BKIIOYAeT CIIEAYIONIHE OCHOBHBIE pa3fieibl
conepxkanug: «Hauana reomerpuny, « Tpeyronsauku», « Okpy)kHOCTEY, «HeThpéxyronsaukn», «llomobue», «DmeMmenTsl TpuronoMerpumny, «llnomanny», a Takxe
«Metox koopaunary, «Bekropsm», «IIpeobpazoBanus mIOCKOCTH.

Ha uzydenune yuebHoro xypca «l'eomerpus» orBoautcs 306 yacos: B 7 knacce — 102 gaca (3 gaca B Henemo), B 8 kimacce — 102 gaca (3 yaca B Heienio), B 9

knacce — 102 yaca (3 gaca B HeeIIO).

COIEPKAHHME OBYYEHHSA

7 KJIACC
Hauana reomerpun
HUcTopus BO3ZHUKHOBEHMS W pa3BUTUs reomMeTpuu. HauanpHble NMOHSITHS TeoMmeTpuu. Touka, mpsimasi, oTpe3ok, ayd. Ilomstue o6 akcmome, Teopeme,
JI0Ka3aTeNbCTBE, ONPE/IEICHAN.
B3anmMHoe pacrnonoxeHue TOYeK Ha npsiMoid. M3amepenue JUIMHBI 0Tpe3Ka, pacCTOSHUE MEXKIY TOUKAMHU.
[TomynnockocTs ¥ yroia. Buasr yrinos. M3Mepenue BequdHH YIiIoB. BepTukanbHble W cMeXHBIC yriibel [lapaminenpHsle W nepneHIHKYISpHBIE TPSMBIC.

PaccTosiHue OT TOYKH JI0 IpsAMOii. bruccexTpuca yria.
Jlomanas. Buapl noManeix. JInuna nomanoit. MaoroyroneHukd. [lepumerp MEOrOyronbHuKa. [I0HATHE O BBITYKIIBIX ¥ HEBBITYKIJIBIX MHOTOYTOJIbHUKAX.



[IepBruHbIe Ipe/ICTaBICHHUs O PaBEHCTBE QUTYD, HX PACIIOIOKEHHH, CHMMETPHH.

IIpocreiitnue nocTpoeHus. MHCTpYMEHTHI [UIsl H3MEpEeHUiT 1 OCTPOEHHIA.

TpeyroiasHHKH

Bunbl TpeyroabHUKOB: OCTPOYTOJIbHBIE, NPSIMOYTOJIbHbIE, TYNOYTOJBHEIE, PAaBHOOCIPCHHEIE, paBHOCTOpOHHHME. Menuana, OuccekTpuca u BBICOTA
TPEeYroJIbHHUKA.

PaBeHCTBO TpeyrosibHuKOB. IlepBblii M BTOpOM NpH3HAKH pABEHCTBA TPEYrOIBHHKOB. PaBHoOepEHHBIE TPEYroNbHUKK M WX CBOMCTBA. Ilpu3Hax
paBHOOeIpeHHOTrO TpeyronbHuKa. TpeTunii Ipu3HaK paBeHCTBA TPEYTOJBHUKOB.

CooTHolIeHHs MEX/Ty CTOPOHAMH M YIJIaMH TPeyrojibHuka. HepaBeHCTBO TpeyrombHHKA. HepapeHcTBO 0 1itMHE JTOMaHOIA.

Cummerpuunbie Gurypel. OCHOBHEIE CBOMCTBA 0CEBOM cUMMeTpHH. [IpUMeps! CHMMETpHH B OKPY’KaIOILlEM MHpE.

IMapannensHpie npsiMbie. CyMMa yriioB MHOTOYI0JIbHHKA

[apaniensHOCTh NPAMBIX, HCTOPHYECKHE CBEZEHHs 0 moctynate Epkmuna u o pomn JloGadeBckoro B OTKPBITHH HEEBKJIMZ0BOM reomerpun. CBOMCTBA H
NPHU3HAKK MapajIeIbHEIX NpsSMEX. Cymma yrioB TpeyroibHuKa. BHelnue yriisl Tpeyronbauka. CyMMa BHYTPEHHHX YITIOB MHOI'OYI'OJIbHHKA U CyMMa BHEITHHX
YTJIOB BBIIYKJIOIO MHOTOYTOJIbHHKA.

IIpsimoyrobHbIe TPEYroJabHHUKH

IIpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrONbHUKOB. [leprenauKysap u HakiIoHHas. CBOHCTBO MeIUaHbl [IPSAMOYTOJILHOI'O TPEYTOIbHHKA, TPOBEAEHHOM
K runoTenyse. IlpsmoyronsHeiii TpeyroiasHuK ¢ yriaom B 30°.

Oxpy:xHOCTH
[TorsTrst OXpYKHOCTH K Kpyra. DIeMeHThI OKPYXKHOCTH M Kpyra: LEHTp, Pajuyc, AHaMeTp, XOpAd, HX CBOicTBa. BiauMHoe PacCHoJIOKEHHE OKPY)KHOCTH U

npsiMoit. KacarenbHas i ceKyIas K okpy)HoCTH. OKpy>KHOCTb, BIHCAHHAs B YroiL. IIpocTeiiinuie nocTpoeH s ¢ IIOMOIIBIO LUPKYJIS B THHEHKH.

I'eomerpuyeckne Mecra ToUeK
Ionsitue 0 reomeTpuyeckoM Mecre TodeK. [I[pUMeEpbl reOMETPHYECKHX MECT TOYEeK Ha ILUIOCKOCTH. buccekrpuca yrina u cepefuHHBIN NEPIEHAUKYISAP K

OTPE3Ky KaK TIEOMETPHYECKHe MecTa TodeK. OmHCaHHas OKPYXHOCTh TPEYTONbHHKA, €& HeHTP. METOX IeOMEeTpHUEecKMX MeCT TOYeK NpH pelleHHH
reOMETPHUYECKUX 3a/1a4.

IlocTpoenns ¢ NOMOINBIO MHPKYJIA H JHHEHKH
Wcropnyeckue ceenenus. OG0CHOBaHHMs IPOCTEHIIMX MOCTPOEHHH, STAIIbI 3a1a4H HA IOCTPOCHHUS, PEUICHHE 3a1a4 Ha IOCTPOCHHUE LIUPKYJIEM U IHHEHKOIA.

8 KIIACC
YeTbIpEXyroibHUKH
IlapannenorpamMm, ero mpusHaku u cBoifcTBa. IIpsMOyronsHHEK, poM6, KBanpaT, MX NMpU3HAKH H cBolicTBa. Tpamerms. PaBnoGenpennas Tpanerus, eé
cBo¥icTBa U mpusHaku. [Ipsamoyronsuas Tpanenust. CpeaHsist IMHUS TPaNCIUH.
Cpenusist IHHMS TPEYroNbHEKA. MeTON yBOCHHS MeIMHAaHEI TPEyroIbHUKA. Teopema o TiepecedeH i MeaH TPeyronbHHUKA.
Teopema Qareca, Teopema 0 MPONOPIMOHATBHEIX OTpe3kax. Teopema Bapunbona 1 IPOH3BOIBHOTO YeTHIPEXYTOMBHHKA.
I{eHTpanbHO-CHMMETPHYHBIE (DUTIYPBL
IMTogooue



ITonobue TpeyronsHHKOB, K03Qduuuent moaobus. Ilpu3Haku Hog00Hs TPEYTOJILHUKOB. llpuMeHeHne MomobHs MpH pEeIleHHH TeOMETPUYECKHX M
[IPAKTUYECKUX 3a/a4.

ILnomane
[Tousatue o muomamau. CBoiicTBa TUIONIA/CH reoMeTpudeckux Quryp. Ilpocreiimue GopMyIsl Ul IUIONMIANA TPeyrojbHUKa, nmapaijenorpaMma, pomba u

TpanenuH. Ilnomamm noxobuex Gpuryp. OTHOIIEHHE MIOMALEH TPEYTOIbHHKOB.

Teopema IIndaropa

Teopema Iludaropa. [Ipumenenne Teopems [Tudaropa nmpu peleHnn MPaKTHIECKHX 3a/1ad.

J1eMeHThI TPHTOHOMETPHH

CuHyc, KOCHHYC, TaHTEHC M KOTAH[EHC OCTPOrO YIJa MPSMOYTOIBHOTO TpeyronbHuka. Tpuronomerpuueckue ¢ynkuum yrmos B 30°, 45° u 60°.
IIponopitonanbHble OTPE3KH B IIPAMOYTOJIBLHOM TPEYTOJIbHHKE.

Yruabl 1 4eThIPEXYroIb HHKH, CBA3aHHbIE ¢ OKPY:KHOCTHIO
Brincannbie ¥ HEHTPaIbHBIE YIIIBI, YTOJN MEXIy KacaTeIbHOH M XOpHoH. YINBI MexIy XOpAaMH M CeKyIMMH. BrucaHHble U ONHCAHHBIE OKPY)KHOCTH

TPCYTOJNIBHAKA M 4YETBIPEXYronbHUKH. CBOWCTBA M NpPU3HAKK BIMCAHHOIO YETHIPEXYrONbHHKA. BsanMmuoe pacronoxeHnne JBYX OKpyxkHocTed. Kacamme
OKpy»kHOCTed. OOIIue KacaTenbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyrojbHuKoB
Cunyc, xocunyc, taurerc yrinos ot 0° mo 180°. OcuoBHoe TPUTOHOMETPUYECKOE TOXKACCTBO. POpMyJIbl NpuBesicHus. Pemrenne Tpeyronsankos. Teopema

KOCHHYCOB M T€OPEMa CHHYCOB. PellleHHe NPaKTHYECKUX 3a/[a4 ¢ HCIOIb30BaHHEM TEOPEMBI KOCHHYCOB M TCOPEMbI CHHYCOB. Pellenune 3a1a4 reoMeTpH4IecKoi
OITHKH.

Tpuronomerpuyeckue GopMyIIbl IS MIIOMAH TPEYTOIbHAKA, napaiienorpaMma, pomda, tpaneuud. ®opmyna ['epona. Popmyiia mIOmManH BBITYKIOTO
YETHIPEXYTOIBHHKA.

ITopobue TpeyroibHUKOB
Xopip! U TOOGHBIE TPEYTOIBHUKH B OKPYKHOCTH. Teopema 0 MpoM3BENeHHH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEAEHHH OTPE3KOB CEKYIIHX, TEOpEMa O

KBaJpaTe KacaTeIbHOU. [IpuMenenue npu pemennn reoMeTpuueckux 3anad. Teopemsr Uest u Menenas. IToHSTHE 0 FOMOTETHH.

Metox koopaunart

YpaBHEHHE NPSIMOI Ha IIOCKOCTH. YTIIOBOH KOI((UIMEHT 1 CBOGOMHBIN HiIeH, HX reOMETPHYECKHH CMBICH. [lapasnnensHOCT U MEpPIEHINKYISIPHOCTD
NPSIMBIX (depe3 yrIoBoi Ko GULUEHT).

YpaBHeHue OKpy:KHOCTH. Haxox/enne nepecedeHnii OKpyKHOCTel W IPSAMBIX B KOOP/HHATAX. @opMmyna pacCTOSHHS OT TOYKH 10 npsMoi. ITmomans
NapajyieiorpaMma B KOOpAMHATAX, IIOHATHE 00 OPUCHTHPOBAHHOMN Iutowmay. [puMeneHre MeToia KOOPJMHAT B TIPAKTHKO-OPHEHTHPOBAHHBIX reOMETPHYECKHX
3ajjauax.

BekTopsl
Bexropsr Ha miockocTu. CloXkeHne U BEIMHTAHHE BEKTOPOB — MPABHIIA TPEYTOJIBHUKA U napamienorpaMmMa. YMHOKEHHE BeKTopa Ha 4uciio. KoopauHaTs!

BCKTOPaA. Clio)xeHue U BEIYUTAHHE BEKTOPOB, YMHOKEHUEC BEKTOpa Ha YHUCJIO B KOOpIOHHaTax. HpHMCHSHHG BEKTOPOB B tbmm(e, LEHTp Macc.



Ilonarue o 6asmce (Ha miockocTH). Pasnoskenus BEKTOPOB 10 Oasucy. CkanspHOe NMPOM3BENECHHE BEKTOPOB, TEOMETPHUECCKHH CMBICT H BBIpa)KCHHE B
ACKapTOBBIX KOOpAMHATAX. JlUCTPHOYTHBHOCTE CKaJISIPHOTO IPOM3BEICHHS. Ckainsipaoe NpOHM3BEJCHHE M MPOCHHUPOBAHHE. Ilpumenenne ckaisipHOTO
TIPOH3BEICHHS BEKTOPOB JUISl HAXOXKACHUS JUIMH U YIIIOB. PelleHne reoMmeTpuyecknx 3a1a4 ¢ OMOIIBIO CKAJISIPHOI'O IPOH3BE/ICHHS.

JiHHa OKpYyKHOCTH U IUIOWAAL KPyTa

IIpaBuibHbIE MHOTOYTONBHUKH. JIIMHA OKPY)XKHOCTH. I'panycnas u panuasnas Mepa yriia, BEIYHCICHHE [UIHH Ayr OKpyxHocTew. Ilnomans kpyra, cexropa,
cermMeHTa. Mictopryeckue cBe/ieHns 06 H3MepeHnH UTHHE! OKPYXKHOCTH | TUTOMIATH Kpyra.

JABuKeHHs I0CKOCTH

Ilentpanbnas cummerpus. LleHTpanbHO-CHMMETpUYHbIE urypsr. IToBopor. OceBas cummeTpus. Qurypbl, CHMMETPHYHBIC OTHOCUTENHHO HEKOTOPOM OCH.
IapannensHblii mepeHoc.

IlonsaTne NBWXXEHHS W €ro CBOHCTBAa. PaBeHCTBO ¢uryp. IlposBnenust cummerpun B mpupoe, KHBOTIMCH, CKYJIBITYpe, apXuTekType. KoMmosumuu
JBIKEHMH (IpocTefitme npuMepsl). [IpuMeHeH#e B reOMeTpHIeCK X 3a/[a4ax.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPHWS»
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE Pe3yIbTATHI OCBOSHHMS IIPOrPAMMBI I10 MATEMATHKE XapaKkTEePU3YIOTCS B YACTH:

1) NaTPHOTHYECKOT0 BOCTIMTAHNS:

TPOSBICHHEM MHTEpeCa K MPOUUIOMY U HACTOSINEMY POCCHICKOI MaTeMaTHKH, EHHOCTHEIM OTHOIIEHHEM K JOCTHIKCHHSM POCCHICKHX MaTeMaTHKOB U
POCCHICKOM MaTeMaTHYECKOH IIKOJIBI, K HCIIOIB30BAHHMIO 3THX JOCTHKCHUI B ApYTUX HayKaxX ¥ NPHKJIaIHBIX chepax;

2) rpakIaHCKOro M YXOBHO-HPABCTBEHHOT0 BOCHHTAHMSI:

TOTOBHOCTBIO K BBINOJIHEHHIO 00A3aHHOCTEH TPaKIaHMHA M PEalH3al(id ero [1paB, NPEACTaBICHMEM O MAaTEMATHYECKHX OCHOBaX ()YHKIIMOHMPOBAHHUS
PasJIMIHBIX CTPYKTYp, SIBICHMH, MPOLEAYP IPaXJaHCKOro obmectsa (Hampumep, BBIOOPBL, ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO 3THYECKUX npobiem,
CBASAHHBIX C PAKTHYECKHM MIPUMEHEHUEM JIOCTIIKCHUH HAYKH, OCO3HAHUEM BaOKHOCTH MOPATBHO-3THIECKHX NPUHLHKIIOB B IEATEIBHOCTH YYEHOTO;

3) TPyA0OBOro BOCIIHTAHNA:

YCTaHOBKOM Ha aKTHBHOE YYacTHE B PEIIEHHM IIPAKTHYECKHX 3a7a4 MAaTeMaTHUeCKOil HanmpaBJIeHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTeMaTHYECKOTO
00pa3oBaHus Ha NPOTSKEHUH BCEH KM3HH JUIS YCIELIHOMN IPOQeCCHOHANILHON IESITENFHOCTH W Pa3BHTHEM HEOOXOMMBIX YMEHH#, OCO3HAHHBIM BHIOOPOM M
MOCTPOCHHEM HHIUBUAYATBHOH TPaeKTOPHH 00pa3oBaHus H KH3HEHHBIX JIAHOB C YIETOM JTHYHbIX HHTEPECOB H OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYecKOro BOCHHTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY H 3CTETHYECKOMY BOCIHPHSATHIO MaTEMaTHYCCKHX OOBEKTOB, 3ajad, PeINeHHH, pPacCY)KICHHM, YMEHHIO BHICTH
MaTeMaTHYeCcKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) meHHoCTell HAYYHOI0 MO3HAHMS:

OpPHCHTAMEH B NESATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX NPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS HUeOBEKa, NpUPOBI U
oOIIecTBa, NIOHUMAHHEM MaTeMaTH4ecKoif Hayku Kak cepbl 4enoBeuecKoil ACATCIIPHOCTH, 3TAlOB €€ Pa3sBUTHS M 3HAYUMOCTH JUIS Pa3BHTUS IMBHUIIH3ALIHHN,
OBJIA/ICHUEM S3bIKOM MATCMAaTHKHA M MATEMATHYCCKOH KyJIbTYpOi Kak CPeACTBOM MO3HAHHS MHpA, OB/IAIECHHEM HABBIKAMHU HCCIIEIOBATENILCKOM NEesITETBHOCTH;



6) puzugeckoro BocuuTaHusi, GOPMHPOBAHN KYALTYPbI 30POBhS H IMOUHOHAJILHOI0 (1arono.ryaus:

FOTOBHOCTBIO NPHMEHATh MaTeMaTH4eCKHe 3HaHMs B WMHTEpecax CBOEro 3I0pOBbsS, BEIEHHs 3J0pOBOro o0pasa >Ku3HH (3/[0pPOBOE MHTAHHE,
cOalaHCUPOBAHHBIN PEXKUM 3aHSATHH W OTABIXA, PeryJsipHas (pH3nYecKas akKTHBHOCTE), CQOPMUPOBAHHOCTBIO HABBIKA pe)ieKCHH, NPU3HAHHEM CBOETO NMpaBa Ha
omuOKyY ¥ TAKOro e Ipasa JIpyroro 4ejaoBeKa;

7) 9K0JI0OTNYecKOro BOCIIHTAHUS:
OpMEHTalMell Ha NPUMEHEHHE MAaTeMaTHIeCKUX 3HAHHH I pelleHus 3a7ay B 00J1acTH COXPAaHHOCTH OKpPYJKAIOLIeH Cpe/ibl, IMIIaHHPOBAHHUS TTOCTYTIKOB U

OIICHKH MX BO3MOJKHBIX ITOCJIEICTBUM JJIsl OKPYIKAIOIIEH Cpelibl, 0CO3HAHMEM ITI00aIbHOTO XapaKTepa 3KOJIOTMYECKUX Ppo0IeM U MyTei UX PereHHMs;

8) ajanTanuH K H3MEHTIOIHMCH YCJI0BHAM COLHAILHONH ¥ NPHPOIHOH Cpeabl:

TOTOBHOCTBIO K JIEHCTBHAM B YCJIOBUSIX HEOIPEENEHHOCTH, TIOBBIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAaKTHICCKYIO AESTeIbHOCTh, B TOM YHC/IE
YMEHHME YUUTHCS Y APYTUX JIOJCH, IIPHOOPETaTh B COBMECTHOM MesTEbHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIICTEHI[HH U3 OIIBITA APYTHX;

HEOOXOIUMOCTHIO B (JOPMHUPOBAHHH HOBBIX 3HAHHH, (JOPMYJIHPOBATH UJIEH, IOHATHA, THIOTE3b! 00 00BEKTaX U SBICHHUSIX, B TOM YHCIIC PAHEEC HEU3BECTHBIX,
0CO3HABaTh Ae(PUIMTEI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAI[HIO, BOCIIPUHHMATH CTPECCOBYIO CHTYalMIO Kak BBI30B, TpeOYIOMHA KOHTPMEp, KOPPEKTHPOBAaTh
IPUHAMAEMBIE PEINEHHs ¥ AeHCTBHS, (POPMYIHPOBATH U OIICHHBATh PUCKH U HOCIEACTBHS, (POPMHUPOBATE OIIBIT.

B pesynbrate OCBOGHHS IIPOrpaMMbl [0 MaTeMaTHKe Ha YPOBHE OCHOBHOro oOmero oOpasosanusi y oOyyarouierocs Oyayr c(hOpMHPOBAHEI
MeTalpeAMeTHbIE Pe3yabTATHI, XapaKTePU3YIOUTUEC OBJIAJICHUEM YHUBEPCAIbHBIMU ITO3HABATEIbHBIMU JICHCTBUAMH, YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH

JNEHCTBHAMH ¥ YHHUBEPCAJIbHBIMHA PEryISTHBHBIMU JI€HCTBUSAMH.

IMo3uapaTenbHbIE YHUBEPCAIbHbIE yUeOHbIe JeHCTBHS

ba3zoBbie JJoruvyeckmne aeiicTBHA:
BLIABIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC TPH3HAKM MAaTCMaTHYECKUX OOBEKTOB, IOHATHH, OTHOUICHHH MEXIY MOHATHUSAMH, (hbopmynupoBarhb

OnpesieIeH s IOHSATHH, YCTaHABIMBATH CYIIECTBEHHBIH MPH3HAK KIacCH(UKAIUH, OCHOBAHKS JUIA 0000IIEH s U CPABHEHUS, KDUTEPUH IIPOBOJMMOTO aHAJIN3A;

BOCIIPHUHHMATh, JOPMYIHPOBATh U IPe0OPa30BBIBATH CYKICHUS: YTBEPAHTEIbHBIC U OTPHIATEILHbIE, ¢IMHUYHEIE, YACTHBIE H 00LI1e, YCIOBHBIC;

BBISIBIISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H M HPOTUBOpe4Hs B (hakTax, JaHHBIX, HAOMIOJAEHUAX W YTBEPKICHHUSX, MpeaiaraTh KpHTEpHH
JUISL BBISBJICHHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHA;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, JI€YKTHBHBIX H HHAYKTHBHBIX YMO3aKIIOYECHHH, YMO3aKIKOYECHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTHYECKHX YTBEPXKICHHH (IpsIMBIE M OT IPOTHBHOTO), IPOBOIUTL CaMOCTOSTENHHO [0KA3aTe/IbCTBA MaTCMaTHYCCKHUX
(aKTOB, BBICTPaMBAaTh APTYMEHTAIMIO, IIPUBOJMTEL IIPUMEPBI M KOHTPIPHUMEPHI, IPAMEHATH METOJl MaTeMaTHYECKOH MHIYKIMH, 0OOCHOBBIBATL COOCTBEHHbIC
PACCYK/ICHHUS;

BBRIOMpATH Croco6 penrenust y4eOHOM 3a1a4u (CpaBHHBATH HECKOJIBKO BAPHAHTOB PEIIEHUS, BBIOMpaTh HaMOOsIEe MOAXOAIIHA C YHETOM CaMOCTOATENIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble HCC/Ie10BATEIbCKHE eHCTBHA:



HCIIOJIB30BATL  BONPOCBI  KaK  HMCCIC/I0BATENbCKHI HHCTPYMEHT MO3HAHMA, (OPMYIMPOBATH BOTPOCH, (HKCHPYIOLIHE NpOTUBOpEYHE, MNpodIEMYy,
CaMOCTOATEILHO YCTAHABINBATH HCKOMOC H IAHHOE, (JOPMHUPOBATH THIIOTE3Y, APIYMEHTHPOBATE CBOIO MIO3HIIHIO, MHCHHUE,

MPOBOZIUTE [0 CaMOCTOSITCNIBHO COCTAaBICHHOMY IUIaHy SKCIEPHMEHT, HCCIICJOBAHME MO YCTAHOBIECHHIO OCOOEHHOCTEH MATeMATHYECKOIo 00BeKTa,
3aBHCHMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSATENIbHO  (hpOpMyIMpOBaTh OGOOIIEHHS M BBIBOABI 10 PE3yNLTATAM [IPOBEAEHHOIO HaOJIIO/ICHNs], MCCIIENIOBaHKs, JKCIEPHUMEHTa, OLCHHUBATE
JOCTOBEPHOCTD MOTYYEHHBIX PE3yJIbTATOB, BBIBOJIOB U 0000IIECHHIA;

[IPOTHO3MPOBATEL BO3MOKHOE PA3BHTHE [POLIECCA, @ TAKKE BBIIBATATH MPEIIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nudopmanueii:

BBIABJIATE HEOCTATOYHOCTD M M30BITOYHOCTD HHOPMAIINH, JAHHBIX, HEOOXOMUMBIX JIIs PELICHHS 3a/a4H;

BLIOMPATh, AHATM3UPOBATE, CHCTEMATH3HPOBATH U HHTEPIPETHPOBATE MH(pOPMAIIUIO Pa3IHYHBIX BUAOB H (JOPM TIpeICTABICHHS;

BBIOMpaTh GopMy NpejcTaBIeHrs HEPOPMALMA H WILTIOCTPHPOBATH PELaeMble 3a/1a4u CXeMaMu, InarpaMMaMH, HHOH rpadukoif H ux KOMOHHALUSIMHE;

OLICHHBATE Ha/IEHKHOCTh MH(POPMALIUH [0 KDUTEPHSM, TIPEUIOKEHHBIM HIIH CHOPMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHuKaTHBHEBIE yHHBepcaIbHBIC yueGHbIE JelicTBHS:

BOCIIPMHUMATh ¥ (hOPMYJIHPOBATh CYHKACHHS B COOTBETCTBHH C YCIOBHAMU M I[ENISMHU OOIIEHHS, SICHO, TOYHO, IPAMOTHO BBIPAKATH CBOIO TOUKY 3PCHHS B
YCTHBIX H ITUCHMEHHBIX TEKCTaX, (ABATh MOSCHEHHS 10 XO/Y PEIIEHUS 3a/1a9H, KOMMEHTHPOBATH MOJIYYEHHBIH PE3yIIbTAT;

B X0ze 00CYX/€EHHS 3ajiaBaTh BOIPOCH II0 CYIIECTBY OGCY’KIAEMOil TeMBL, MpOOJIeMBl, pelmaeMoi 3a7aul, BLICKA3bIBATh HJICH, HALCICHHBIC HA ITOHCK
PCIICHHS, COMOCTABJIATL CBOM CYXKICHHS C CYXJICHHSAMH JPYIHX yYaCTHHKOB JHAOra, oOHApYKHBATh PA3IMYUe H CXOACTBO TIO3UIMH, B KOPPEKTHOH (hopme
(opMyIIHpoBaThH pa3sHOIIACHS, CBOU BO3PAKEHHS;

TIPCACTABIIATE PE3YNBTATEl PCIICHUS 337a4H, IKCIIEPHMEHTa, HCCIEI0BAHMS, POCKTA, CAMOCTOSTENBHO BEIOHPATH (opmaT BEICTYIUIEHHS C Y4ETOM 3aa4
NPEe3eHTAIMH U 0COOEHHOCTEH ayIUTOPHH;

TIOHMMATP W MCIOIL30BATh [PCHUMYIIECTBA KOMAHAHOH ¥ MHIMBUYaNbHOH PAaOOTHI NIPH pelIeHHH YYeOHBIX MATeMaTHUIeCKHX 3a/1a4, IIpUHUMATh IETb
COBMECTHOH JIEATENBHOCTH, IIAHAPOBATh OPraHM3alMIo COBMECTHOH paGoThI, paclpesensTh BUbl padoT, HOroBapuBaThCs, 0OCYXAATh MPOLECC H Pe3yIIBTAT
paboTel, 06001aTh MHEHUS HECKOIBKHX JIOICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboThl (00CYykAeHUsS, OOMEH MHEHMIi, «MO3TOBbIC IITYPMBI» W HHBIE);, BHIIONHATH CBOI YacTh pabOTHl H
KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTHMH 4ICHAMH KOMAHJIBI, OLlEHHBATH KAYECTBO PE3YJIBTATa M KAYECTBO CBOCTO BKJIaJia B OOIMI pe3yIbTar 10 KPHTEPUsIM,
C(hOPMYJTMPOBAHHEIM YYaCTHHKAMH B3aUMOJICHCTBHS.

PeryisTuBHbIe yHUBepcaabHbIe YueGHbIE AelicTBHS
Camoopranusanus:
BBIABIIATE IPOOJIEMBI [Tl PELUCHUS B KU3HEHHBIX H y4eOHBIX CHTYAIHAX, OPHEHTHPOBATECS B Pa3NUYHbIX NTOJX0/AX IPUHATHS PEIIeHU (MHIHBUAYATbHOE,
IPYIIIOBOE);
CaMOCTOATENILHO  COCTaBNIATE IUIAH, allOPUTM pEIICHHs 3a1aud (WIH €ro 4acTh), BHIOMpATh CIIOCOO PEIICHHS ¢ YYETOM MMEFOIMXCS pecypcoB u
COOCTBEHHBIX BO3MOXKHOCTEMN, apryMEeHTHPOBATh H KOpPPEKTHPOBATH BAPHAHTHI PEIICHHH ¢ YYETOM HOBOM HHPOPMALIUH,



CaMOKOHTPO.1b, YMOIHOHANBHBII HHTELIEKT:
BJIAJIETh CIIOCOGAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECCa | pe3ysbTaTa pPeIeHns MaTeMaTHYeCKOM 3a/1aui, CAMOMOTHBAIIMU U pedIeKcHH;
OPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPU PELICHHWH 3aa4dd, BHOCHTH KOPPEKTHBBI B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSTEBLCTB,
HaMIEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTENH;
OIICHUBATh COOTBETCTBHE DPE3yJbTaTa AESTENbHOCTH IOCTABICHHOW IIEJH W YCJIOBUSAM, OOBSACHATH NPUYMHBI JAOCTHIKEHUS WM HEIOCTHIKCHHsS LENH,
HAXOJUTh OIMKOKY, aBaTh OLIEHKY NPHOOPETEHHOMY OIBITY;
BBIpa)kaTh 3MOIIMH TIPH W3YYCHHH MATEMAaTHUECKUX OOBEKTOB M (DaKTOB, IaBaTh YMOLMOHATIBHYIO OLEHKY PeHICHHS 3a1a4H.

INPEAMETHBIE PE3YJbBTATbBI

K konity o0yueHus B 7 kjacce 00y4arOUHCs MOJIYYUT CIAEIYIOMIUE IIPEJIMETHBIE PE3yIIbTaTh:

PacrioznaBath U3ydeHHbIE reoMeTpHYecKHe (PUTYPBI, ONIPEESATh UX B3aUMHOE PacloyioKeHue, n300paxarh reOMeTpuYecKue (PUTyphl, BBINOIHATD YEPTEKH
0 yCJI0BUIO 3a1ayi. I3MepsTh TMHEHHBIE U YTJIOBbIE BETMUMHBL. PenaTh 3ajaun Ha BEIYMCICHHUE JUTHH OTPE3KOB U BETHYHH YIJIOB.

JlenaTh MPUKAAKY B OIEHKY JHHEHHBIX U YIJIOBBIX BETHYHH MPEAMETOB B PEalibHOM JXH3HM, pPa3MEpOB NMPUPOAHBIX 00BEKTOB. Pa3nuuare pasmMephsl 3THX
00BEKTOB 110 MOPSAKY BETHMYHHBIL.

CTpouth YepTeku K TeOMETPHUSCKUM 3a1a4aM.

[Tonb30BaThCs MPU3HAKAME PABEHCTBA TPEYIOJbHUKOB, HCIIOIb30BAThH IIPU3HAKN M CBOWCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 3a/1a4.

ITpoBOAMTE JIOrHYECKHE PACCYIKACHHUS C HCIOIB30BAHUEM F€OMETPHIECKHUX TEOPEM.

[lonp30BaThCsl MpPU3HAKAMH PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHHUKOB, CBOHCTBOM MeEJMaHbl, MPOBEJEHHONH K THIOTEHY3€¢ MPIMOYTOJIbHOTO
TPEYToJIbHUKA, B PEIICHUH FeOMETPHYESCKHX 3a1ay.

Onpenensath NapalieIbHOCTh MPSIMBIX € MOMOIINBIO YIJIOB, KOTOpbie oOpasyeT ¢ HMMH ceKymas. OnpeessTe NapalielIbHOCTh HPSAMBIX € ITOMOILIBIO
paBeHCTBA PacCTOSHHUH OT TOYEK OJAHOH MPSMOM JI0 TOYEK APYToH MpsSMoii.

Pemate 3ama4n Ha KieT4aToil Oymare.
[IpoBOAMTE BBIYMCICHHS M HAXOJMUTH YHUCIOBbIE W OYKBEHHBIC 3HAYEHHS YIVIOB B TIEOMETPUYECKHX 3ajadax C MCHOJIB30BAHUEM CYMMBI YIJIOB

TPEYrOJLHUKOB B MHOTOYTOJIbHUKOB, CBOHCTB YIJI0B, 00pa30BaHHBIX IIPH IIEPECEUYEHUH JBYX MapajUIeIbHBIX NPAMBIX CEKYIIEH. Pemare npakTuyeckue 3a1a4u Ha
HaXOXIEHUE YIIIOB.

Bnanets nmorsaTueM reomerpuueckoro mecta touek (I'MT). Onpenensts OuccekTpucy yria M CepeIMHHBIH NMEPIEeHIUKYIIAP K OTPE3KY KaK FeOMETPHYECKHE
MecTa TodeK. [1op30BaThCs MOHATUEM reoMeTpuyeckoro Mecta Touek (I'MT) npu okasarenbeTBe reOMETPUUIECKUX YTBEPIKIEHHHI M ITPH pELICHUH 3a]1ay.

DopmyTHpoBaTh ONpPEACICHHUS] OKPYKHOCTH U KPyra, XOp/bl U JHaMeTpa OKPY)KHOCTH, YBEPEHHO BIIaJIeTh UX CBOWCTBAMM. Y METh JI0Ka3bIBaTh U MPHMEHSIThH
3TH CBOMCTBA IPH PELICHUH 3a/1a4.

Brnangers moHATHEM OMNHMCAHHONW OKONO TPEyroJbHHKA OKPYXKHOCTH, YMETh HAaXOAMTh €€ IeHTp. Jloka3pBaTh M HCHOJIB30BaTh (AKThl O TOM, 4YTO
OucceKTpUCH YITIOB TPEYroJIbHHKA MEPECEKalOTCs B OQHON TOYKE, U O TOM, YTO CEpEeIMHHBIE IEPIEHIUKYIISIPEI K CTOPOHAM TPEYTrOJbHHKA IEPECEKaroTCs B OJTHOH

TOYKE.



BliajieTh NMOHATHEM KACATEIBHOW K OKPYKHOCTH, TOJB30BATHCS TEOPEMOl O MEpNeHMKYIAPHOCTH KacaTelbHOH M pajuyca, MPOBEACHHOTO K TOUKE
xacanus. JIOKa3sBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEAEHHEIX U3 OJTHOH TOUKH, ¥ MPUMEHATH 9TO B PCIICHHH FEOMETPHHCCKHX 3a/1ad.

JloKa3bIBaTh U IPHMEHATH POCTEHIIME F€OMETPHYECKHE HEPABEHCTBA, IOHUMATh HX MIPAKTHICCKHH CMBICT.

[IpOBOIUTH OCHOBHEIE TEOMETPHUECKUE OCTPOEHHS! C TOMOIIIBIO IUPKYJIA H IMHEHKH.

K xoHy oOyuenus B 8 kiacce 00yJaroUMics MOIYYHT CISAYFOIIUE IIPEIMETHBIC PE3y IbTAThL:

Pacros3HaBaTh OCHOBHbBIE BUJIBI UETHIPEXYTOJNBHUKOB, MX OJIEMEHTBI, IOJB30BATHCS HX CBOMCTBAMH IPH PEUICHHWH TCOMETPHYCCKHX 3alad. Paznuuare
IIPHU3HAKH ¥ CBOMCTRA MapaJuienorpamMma, poMoa u psAMOYToJbHUKA, TOKA3EIBATh HX H yBEPEHHO NPUMEHSTE IIPH PEIICHUH TCOMETPUHICCKUX 3a/aH.

Mcronb30BaTh CBONCTBA TOUKM [IEPECEUEHUs MEIHaH TPeyroJbHuKa (LIeHTpa Macc) B peIICHUH 3a/1ay.

BrajeTs NOHSTHEM CpeJIHeil IMHMM TPEyroibHUKA M TpaleluHd, IPUMEHSTh UX CBOMCTBA NPH PEIICHHH FEOMETPHYCCKHX 3a/1at. Hcnonp3o0BaTh TEOPEMY
daneca ¥ TEOpeEMY O IPOMOPIMOHATBHBIX OTPE3KaxX, IPUMEHSTH WX JUIS PEIICHUs MPAKTHYECKHX 3a/1a4.

Pacno3HaBaTh EHTPATbHO-CHMMETPHYHBIE QUIYPhI U HCITOJIB30BATh UX CBOHCTBA NPH PEIICHUH 3a/1a1.

BiaseTh HOHATHSIMY MOI00HS TPeyrolbHAKOB, Koa(uimenTa moa00Hs, COOTBETCTBEHHBIX 3IEMEHTOB OJL00HBIX TPEYTOIBHUKOB. VmeTthb npeacTaBieHue
0 npeobpazoBaHuy Moxoous ¥ 0 MOA0OHBIX purypax. [1onp30BaThCsl MPU3HAKAMH 1o06Hs TPEYroNBHUKOB NIPH PEIICHAN TeOMETPUYECKHX 3a/1a4. JlokasbiBaTh 1
IPUMEHSITH OTHOLICHHS IPONOPLHOHAIBHOCTH B TIPIMOYIOJIbHBIX TPEYTOJIBHAKAX. [TpuMeHATE 10/1001€e B IPaKTHYECKHUX 3a1adax.

BeiBomMTh, M HMCHONIL30BaTh mpocTedmme (GopMynsl Ajs IUIOMIAAH TPEYrojbHHKA, Hapajenorpamma, pomba u TpamenuH. Beramcnars (pasnuuHbIMU
criocofamMm) TUIOMAAb TPEYTOJbHHKA H IUIOIIAIM MHOTOYTOJNbHBIX (Hryp (IIONIB3YSICh, TAC HEOOXOAMMO, KAIbKYJISTOPOM). 3HaTh OTHOLICHHE ILTOMAJeH
110106HEIX (PUrYp M IIPUMEHSTE IPU pelIeHuH 3a1a4. [[pUMEHSITE Oy ICHHBIC YMEHNS B IPAKTHICCKHX 3a/1a4ax.

TMose30BaThCs Teopemoii ITudaropa yist peleHns TeOMETPHYECKUX M NPAKTHYECKHX 3a1ad. CTPOUTH MaTEMAaTHYECKYIO MOJIC/b B MPAKTHYCCKHUX 3a/ladax,
CaMOCTOSITENBHO JeJIaTh YepTEX U HAXOJAUTL COOTBETCTBYIOIINE JUTHHBL

BiajieTh MOHATHEM BIMCAHHOTO H IEHTPAIBHOrO YIJa, Yrjla MeX/y KacarelbHOM M XOp/IOH, ONMCAaHHOH M BIHCAHHOH OKPYKHOCTH TPEYroJbHHKA H
YeTHIPEXYTOJIbHUKA, TIPUMEHATh X CBOMCTBA IPYU PEIICHHUH 3a/1a4.

[IpUMEHATH MOJIy4YEHHBIC 3HAHHMS HA MPAKTHKE — CTPOMTH MATEMAaTHYECKHE MOJCIH s 3ajad peanbHOU JKH3HM M IIPOBOJUTH COOTBETCTBYIOIIHE
BBIYVCIICHHUS C IIPHMEHEHHEM T10/100Hsl ¥ TPUTOHOMETPHH (TOJIB3YSCh, [JIe HEOOX0MMO, KaJIbKYIATOPOM).

K xouiy obydenus B 9 kiaacce 00ydaromuiCs MOJYYHT CICAYIOIIHIE IPEAMETHBIE PE3YIIbTAaThL:

3HATH TPUrOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HAXOMHTH C UX TIOMOIIBIO Pa3IMYHbIC JJIEMEHTEI PAMOYTOJILHOIO TPeyroIbHIKa («perenue
NPAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ OMOIIBIO KaJIbKYJISTOPA) JUTHHBL U YIJIBI JUIST HeTaOIMYHbIX 3HAYCHHI.

ITosp30BaThes GOpMyJIaMHU TPHBEICHMS H OCHOBHBIM TPUIOHOMETPHYECKHM TOXKIECTBOM JUIS HAXOKICHHUS COOTHOILIEHHH MMy TPHTOHOMETPHIECKHMH
BETHYMHAMH.

JToKka3bIBaTh TEOPEMY CHHYCOB H T€OPEMY KOCHHYCOB, IPUMEHATH UX UL HAXOKICHUS PasjMYHbIX JIEMCHTOB TPEYTOJIbHUKA («pelleHne TpeyroJsHUKOBY ),
TIPH pelIEHHU FeOMETPUYecKuX 3a1ad. [I[puMensTh Moy YeHHbIC 3HAHUS IPH PEIICHAN IPAKTHICCKUX 3a/1a.

IIpuMeHSATH TPUIOHOMETPHIO B 3a/1aUaX HAa HAXOXKIEHHE IUIOMA/H, BHIBOJUTE U BIANIETh TPUTOHOMETPHYICCKHMH dbopmynamu Julst IUIOIAAHA TPEYrOJIbHUKA,
mapasuienorpaMma, pomGa, TpareliH, BEIBOAUTE U TIPUMEHSTH hopmyity I'epona u (opMyITy JUTS TUIOIIAIHN BBITYKIIOr0 YETHIPEXYTOIbHHUKA.



WmeTs mpecTaBIeHue 0 TOMOTETUH, IPUMEHATE B IPAKTHUECKUX CUTYalHsIX.

Wcnone3osath TeopemMbl UeBrl 1 MeHenas pH pelleHuy 3a1ay.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIUIaxX, YIrilaX MeXy XOpAaMH (CEKyIIMMH) H yIiie MEXy KacaTeJbHOW M XOPIO# IPU PEHICHHH TeOMETPUYECKHX
3ana4. Jlokas3bIBaTh U MPUMEHSTH TEOPEMBI O TPOU3BEICHAN OTPE3KOB XOPJI, O IPOH3BE/ICHUH OTPE3KOB CEKYIIHMX, O KBapare KacareIbHOM.

Bnazers MOHSTHEM KOOPIAMHAT HAa TUIOCKOCTH, paboTaTh ¢ YpaBHEHHEM IPSMOH Ha IUIOCKOCTH. Brajerh MOHATHSAME YIIOBOro Kosdduumenrta u
CBOOOIHOTO UNeHa, HOHUMATh MX T€OMETPHUECKHI CMBICI U CBSI3b YIIIOBOro K03 duinenTa ¢ Bo3pacranueM U yObIBaHHeM JHHEHHON QyHKIMHM. YMETh peraTh
METO/IOM KOOPJMHAT 3a/la4d, CBS3aHHbIE C I1apallJIeIbHOCTBIO H NEPIEHAUKYIAPHOCTBIO IIPIMBIX, TIEPECEUCHHEM TPSIMBIX, HAXOXKICHHEM TOYCK NEPECEeUCHHS.

BLIBOZMTE M BIAJETh YPABHEHHEM OKDPY)KHOCTH. VICTIONB30BaTh METOJ KOODAMHAT NS HAaXOXKACHWS IepecedeHMi OKpYKHOCTEH M mpsmbix. Biaxers
(bopMynamMH paccTOSHHS OT TOYKH JO NPSMOl, IUIOMAIM MapajieiorpaMMa B KOOpPJMHATAX, MMETh MOHATHE 00 OpUeHTUPOBaHHOW miomany. [lonb30BaThcs
METOIOM KOOPJHMHAT HAa IUIOCKOCTH, IPHUMEHSTH €ro TpH PEIICHHH IeOMETPHYECKHX H IPAaKTHYeCKMX 3anad. [IpuMeHsTh METOX KOOpAMHAT B IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPHYECKHUX 3a/1a9ax.

Brajgers MOHATHEM BEKTOpa. YMETh CKJIAJBIBATH M BLIUMTATH BEKTOPHI, YMHOXKAaTh Ha 4MCJIO, BIAJETh IIPaBHIAMH TPEYTOJbHUKA U I1apajuienorpaMmma.
Brajiets NpakTHYECKAMH HHTEPIIPETAlMsIMU BEKTOPOB. YBEPEHHO IOJb30BaThCA KOOpIAMHATAMH BEKTOpa. Bramers co)KeHHeM W BBIYUTAHMCM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YUCIIO B KOOpJAMHATAX.

Wmers mpexcrasienne o Gasuce (Ha rmurockocTu). PackianeiBare BeKTOpel 1o Oasucy. PackimanbiBarh BEKTOPHI CHII C MOMOLIBIO MPOSHUPOBAHMS U
TPUTOHOMETPUYECKHX COOTHOINEHUMH. [IpHMEHATD ITOTyYeHHBIE 3HaHUS B IPOCTEHIINX (pU3NYECKHX 3aa9aX.

Biagers MOHATHEM CKaJIPHOTO IMPOW3BEJCHHS BEKTOPOB, IOHHUMATh €ro I€OMETPUYECKHMH CMBICH M YBEPEHHO II0JIb30BAThCS €r0 BBIPAKEHHEM B
JIEKAPTOBBIX KOOpJMHATAaX. 3HATh AUCTPUOYTHBHOCTH CKAJIAPHOrO ITPOU3BEIECHHMS M €ro CBA3b C mpoenupoBanueM. llpumenstb ckalispHOe NMPOM3BENEHHE
BEKTOPOB JIIs HAXOJK/ICHHUS JUIMH ¥ YrioB. PemaTte reoMeTpuueckue 3alaud C IOMOIIBIO CKAISPHOTO NMpousBeneHus. Vcnonp30BaTh CKaIspHOE IIPOU3BE/ICHHE
BEKTOPOB B anreOpanyecKux U (PU3NYECKUX 3a7aqax.

Briajgers NOHATHIMH MPaBHIIBHOTO MHOTOYTOJIBHUKA, [UIMHBI OKPYKHOCTH, JJTHHBI JIyTH OKPYKHOCTH ¥ PaJIMaHHONW MEpBI yIila, BIYUCISITE MIIOIIAAb Kpyra
1 ero yacreil. [IoHEMAaTh CMBIC] YKcia 7. IIpUMEHSTH MOJTydeHHbIC YMEHUsI IIPH PellleHHH NPaKTHYECKUX 3a1ad. 3HaTh UCTOPHYECKHE CBEICHUA 00 M3MEpEHHH
JUIHHBI OKPYKHOCTH M IUIOIIaId KpyTa.

VMeTh mnpejcTaBieHHE O NpeoOpazoBaHWM IIIOCKOCTH, O [BIKCHHSX. HaxoIMTh OCH, IEHTPHl CHMMETPUH (Uryp, LEHTPhl NMOBOPOTA, HAXOJUTH
KOMITO3HIIMHU NpocTeimux npeobpazoBanuii. [IpuMeHATE IBHKEHUS IIIOCKOCTH IIPH PEIIEHUH FTE€OMETPHUICCKUX 3a/1a4.

IIpyMeHSATh TMOJyYeHHbIE 3HAHWS HA NPAKTHKE — CTPOMTh MAaTEeMaTHYECKHE MOJENH Ul 3a]a4 peajibHOM JKH3HH W TMPOBOJAUTH COOTBETCTBYIOLIHE
BBEIUMCIICHHS C IIPUMEHEHHUEM TI0{00US U TPUTOHOMETPHYECKHX (DYHKIHUHU (IOJIb3YSCh, IJle HEOOXO0IHMO, KAIbKYJIATOPOM).



TEMATHUYECKOE IVIAHUPOBAHUE
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7KJACC B B - -
T — JnekTponnbie (HudpposbIe)
Ne o0pa3zoBaTeabHbIE pecypehl
HaunmenoBanue pa3jie/ioB H TeM POrpaMMbl e :
n/n Kontpoaensie | Ilpakruueckne
Beero
) S padoThI paboThl S
I Haquana reomerpuH. [Ipocreiiniie reomerpudeckue GUIyphl U HX ” 1 ttps/inedsoo s Bl dbd
_ cBoMcTBA. MI3Mepenne reoMeTpuyecKUX BETHYUH | N B
2 | TpeyronsHuK# . _ ) 20 1 | https://m.edsoo.ru/78c146¢4
< ITapannensrocTh. CyMMa yriioB MHOrOYroJbHHKA 21 1 https://m.edsoo.ru/78c146¢4
4 ['eomeTpHyeccKue HepaBeHCTBA B 8 1 https://m.edsoo.ru/78c146¢4
5 1IpsMOYTOJIbHBIE TPEYTOJIBHUKA - 8 | https://m.edsoo.ru/78c146¢c4
6 OxpyxHOCTB. I OMETPHYECKHE MECTA TOHEK. ITocTpoenus ¢ 10 e e e ok e
~ IOMOIIBIO UPKYIIS U IMHEHKH - | - |
7 _ Ilosropenue, 0600menne, cucTeMaTH3aLus 3HAHUT 13 - ~ https:/m.edsoo.ru/78¢146¢4
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 4 0 -
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Ne o - obpasoBaTe/ibHbIE pecypehbl
HaumenoBanme pasjie/ioB H TeM MPOrPaMMBbI B
n/n Kontpoasnsie | Ilpakrudeckne
Bceero
_ S paboter | paGorsr -~
1  YeThIpEXYTOILHHKH - - 22 1 B | https://m.edsoo.ru/a5cb98eb
2 ITonobue 16 _ i https://m.edsoo.ru/aScb98eb
3 [Inomans o 16 1 https://m.edsoo.ru/a5cb98eb
- Teopema ITuaropa u Hauama TpUroHOMETpUH - 18 1 https://m.edsoo.ru/a5ch98eb
5 | VYrubl 4 4€TBIPEXYTONBHHUKH, CBSI3aHHBIE C OKPYXKHOCTBIO 20 1 - https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenwue, 06001IEHHEe, CHCTEMATH3AIMS 3HAHUI 10 1 o https://m.edsoo.ru/a5cb98eb
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9 KJIACC

KoanuecTBo 9acoB

BJIOKTPOHHBIC (adposbie)
ofpa3zoBaTebHbIE PECYPCHI

1‘]:;-}11 HanmenoBaHHe pas/ieioB H TEM NPOrpaMMbl — Kamme H_parcmqecmn.e'
_ ety padoThI padoThl B

1 | Ilonobue TpeyroabHHKOB S B https://m.edsoo.ru/dddde230

2 BekTopst ) ) 5 N https://m.edsoo.ru/dddde230

3 MeTtoz KOOpAMHAT 18 2 B https://m.edsoo.ru/dddde230
4 Pemenune TpeyroJbHUKOB 24 1 https://m.edsoo.ru/dddde230

5 | JlnuHa OKPY»XHOCTH ¥ IUIOLIA/b Kpyra 16 1 B ~ https://m.edsoo.ru/dddde230
6 JIBUKeHHS MIOCKOCTH o 1 B - https://m.edsoo.ru/dddde230
7 IToBTOpenue, 0600IEeHN)E, CUCTEMATH3AIUS 3HAHHH 23 B B ~ https://m.edsoo.ru/dddde230

102 4 0
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Pa6ouas nporpamma yueéuoro kypca «BEPOSITHOCTD M CTATUCTHUKA» (yray0aennbiii yposens) (7-9 KJIACCHI)
MOSICHUTEJIbHAS 3AIIMCKA

B coBpeMeHHOM IIM(POBOM MHPe BEPOSTHOCTH H CTATHCTHKA MPHOOPETAIOT BCE OOJBIIYIO 3HAYMMOCTh Kak ¢ TOYKH 3PCHHAS NPAKTHYCCKAX [IPHITOKEHUH,
TaK ¥ HX POJM B 00pa3soBaHWM, HEOOXOAMMOM KaXIOMY 4eloBeKy. Bospacraer uucio mpodeccHii, IpH OBIaIEHHH KOTOPHIMH TpebyeTcs xopomas Oa3oBas
[IOJIFOTOBKA B 00JIACTH BEPOSTHOCTH M CTATHCTHKH, TAKas IOATOTOBKA BaXKHA JUIS [IPOIOJIKEHHS 00pa30BaHus U JUIsl yCIICIHON NpopecCHOHaNbHOH Kapbepl.

Kax el 4eJOBEK MOCTOSHHO NPHHHMAET PEIeHHs Ha OCHOBE HMEIOIIMXCA Yy HEro JMaHHbIX. [l 0OOCHOBAHHOIO MNPHHATHS PEUICHHS B YCIOBHSX
HEIOCTaTKA MM H30bITKA HH(OPMAIHH HE0OXOMUMO B TOM YHCIE XOPOLIO CHOPMHPOBAHHOE BEPOATHOCTHOE U CTATHCTHYECKOE MBIILICHHE. IMEHHO MO3TOMY
BO3HHKIA HEOOXOMMMOCTH (hOPMHpPOBATH y OOyHaromuxcs (yHKUHOHATIBHYIO IPAMOTHOCTB, BKIIOYAIOLIYIO B CeOSl yMeHHE BOCHPHHMMATH M KPUTHYCCKH
AHATM3HPOBATh WH(OPMALHIO, IIPEICTABICHHYIO B Pa3sIMYHBIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapaKTep MHOTHX peaJlbHBIX MPOLECCOB H 3aBUCHMOCTEH,
MPOU3BOJUTE MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eGHOM Kypce ¢ OCHOBHBIMH IPUHIHAIIAMHA cO0pa, aHATH3A ¥ IPEJICTABICHHS IAHHBIX M3 PasiH4HbIX Chep KU3HH o0bIrecTBa U rocyaapcTaa
npuobmaer ofyyarommxcsi K OOIICCTBEHHBIM HHTepecaM. M3ydeHue OCHOB KOMOMHATOPHMKH Pa3BHBACT HABBIKM OpraHH3alHH nepebopa U nojcyéra Yucia
BADMAHTOB, B TOM YHCNIE B NPHUKIAAHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMH TeOpHH TpaoB CO3MAET MaTeMaTHHECKHi ¢GynnamenT Uit GopMHPOBaHHS
KOMTIeTeHIMt B 06/1acTH MH(GOPMATHKY ¥ IH(POBBIX TexHoJoruii. [Ipy M3ydeHNH CTATHCTHKH M BEPOSTHOCTH 00OralaroTes NPEe/CTaBIeH s 00ydatonmxces o
COBPEMEHHOIi KapTHHE MUPa M METOJIaX €ro McCie/loBanus, GOpMUPYETCs TOHMMAHKE POJIM CTATUCTUKU KaK MCTOYHHKA COLMATBHO 3HAYUMOM MH(OPMaIUH U
3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B COOTBETCTBHMH C JAHHBIMH LEISMH B CTPYKTYpe MpOrpaMMbI yueGHOro Kypca «BeposTHOCTh M CTAaTHCTHKa» OCHOBHOro ofmiero obpasoBaHHs Ha
yriyGIEHHOM YPOBHE BBUIEJEHBI CIEYIOIIHE COJEpKAaTEeNbHO-METOANYECKHe IMHUH: «[IpeicTaBienne NaHHbBIX U ONMUCATENbHAS CTATHCTHKAY, «BeposiTHOCTBY,
«DneMeHThl KOMOMHATOPUKKY, «BBeeHne B TeopHio rpadosy, «MuoxecTBay, «Jlorukay.

Conepxanne muuun «[IpecTaBienne JaHHBIX ¥ OIHCATENbHAS CTATHCTHKA» CIYKHT OCHOBOH JUIs (POPMHPOBAHHA HABBIKOB paboTel ¢ uHdopMmanueii: or
YTeHHs ¥ MHTEPIpETAuMM WH(OPMAIWMH, MPEACTABICHHON B TaONMIaX, HAa AWarpaMmax W rpadukax, 10 cOopa, MpeJCTAaBICHHA M aHANA3a MAHHBIX C
HCIIOb30BAHMEM CTATHCTHYECKHMX XapaKTepUCTHK CPEIHUX H paccenBaHus. PaboTas ¢ jaHHbIME, 00yYaIOLIKECs yIaTCs CYUTHIBATE H HHTEPIPETHPOBATE aHHBIC,
BBIZIBUTaTh, apTYMEHTHPOBATh M KPUTHKOBATH IPOCTEHINEE TMIIOTE3bI, PA3MBIIUIATE Ha/l (JaKTOpaMH, BHI3EIBAIOIIMMH H3MEHIMBOCTD, M OLCHUBATH HX BIMAHHE Ha
paccMaTpUBaeMble BEIMYMHBI U IPOIECCHL.

VIHTYMTHBHOE IpEJICTABJICHHE O CIydYailHO# M3MEHIHBOCTH, HCCIEIOBAHHE 3aKOHOMEPHOCTEH M TCHACHIMI CTAHOBHTCS MOTHBHPYIOLIEH OCHOBOH ISt
M3yJeHHUs TEOPHH BEPOSTHOCTEH. Boblioe 3HaYCHHE MMEFOT MPAKTHYECKUE 3a/[aHHs, B YACTHOCTH OTBITHI € KIIACCHYECKIMH BEPOSTHOCTHEIMH MOJICIIMA.

[ToHSITHE BEPOSTHOCTH BBOJHMTCS Kak Mepa MpaBAonofobms ciydaiimoro coObitms. [lpu usydernmn yueGHOro Kypca OOy4HalOMMECs 3HAKOMSTCH C
IIPOCTEHITMMH METOJIAMH BBIYHCICHHS BEPOSTHOCTEH B CIy4allHBIX SKCIEPHMEHTAaX C PaBHOBO3MOKHBIMH OJIEMECHTAPHBIMM HCXOZAMH, BEPOATHOCTHHIMH
3aKOHAMH, TIO3BOJSIFOIIMMH CTaBHTh M pemIaTh Goyiee CIOXKHBIE 3aadud. B yueOHbIH Kype BXOJST HAaYaIbHbIC MPEICTABICHAS O CIy4aHHBIX BEIMYAHAX M HX

YUCJIOBBIX XapaKTepUCTHKAaXx.



B pamkax y4eOHOro Kypca ocyIliecTBIAETCS 3HAKOMCTBO 00y4aIOIMUXCsl C MHOKECTBAMH H OCHOBHBIMHU OIEPAIMsAME HAJl MHOJKECTBAMH, PACCMATPHBAIOTCS
IIpUMEpB] IPUMEHEHHs Ipad)OB M 3JIEMEHTOB TEOPUH MHOXKECTB JUIS PEIICHUs 3ajja4, a TAK)Ke WCHOIB30BaHMS B JAPYTHX MATEMATHYECKHX Kypcax W ydeOHBIX
npeaMeTax.

Ha usyuyenue yuebHOro xypca «BeposTtHocTh u cratucTuka» oTBoauTcs 102 waca: B 7 kinacce — 34 yaca (1 gac B Henemo), B 8 kimacce — 34 gaca (1 gac B
Henemo), B 9 kinacce — 34 gaca (1 gac B Heneno).

COJEPKAHUE OBYYEHUSA

7 KJIACC
IIpescraBnenye JaHHBIX B BUje TaOnui, AuarpaMM. 3arnojHEHHE TaONWIl, YTEHHE M MOCTPOEHHE CTOJOUKOBEIX (CTONOYATHIX) M KPYTOBBIX JHATPAMM.

Yrenne rpa@uKoB peanbHBIX poleccoB. M3pneuenne nndopManuy U3 AuarpaMM | TabJIMII, HCIOIb30BAHUE U HHTEPIPETAIHs JaHHBIX.

OnmucarenpHas CTaTHCTHKA: cpefHee apH(MeTHYecKoe, Me[uaHa, pa3Max, HauOoJblIee W HaUMEHbIee 3HAYCHHs, KBAPTUIIH, CPEJHEE TapMOHUYECKOE,
CpeHee rapMOHUYECKOE YHCIIOBBIX TaHHBIX.

IIpumepsl ciiy4aiiHONW M3MEHYMBOCTH IIPH HM3MEPEHMAX, B MACCOBOM IIPOM3BOJICTBE, TCHICHIMH M CIy4ailHble KojieGaHWs, TPYNIUPOBKA JaHHBIX,
NpeCTaBIICHAE CIIyYalHON N3MEHYHBOCTH € IIOMOIIBIO JIMarpaMM, 4acTOThl 3HAYEHHUH, CTAaTUCTHYECKAasd YCTOHYHUBOCTb.

I'pad), Bepmuna, pebpo. Crenens BepmuHbl. Yncno pébep U cymmapHas crenens BepiuuH. [loHstie o cBs3HBIX rpadax. Ilytu B rpadax. Ilenw ¥ mHKIBL
O6xox rpada (3¥inepos myTs). IlonsiTue 06 oprenTuposannom rpade. Peinenne 3a1a4 ¢ momoiso rpados.

YTBepkK/ieHUss U BbICKa3biBaHusA. OTpHIAHME YTBEPXKJICHUS, YCIOBHBIE YTBEPNKACHHs, 0OpaTHble W PABHOCHIIBHBIE YTBEPXKIEHUS, HEOOXOAHMBIE H
JIOCTAaTOYHBIE YCIIOBHUS, CBOMCTBA U NpU3HAKH. [[pOTUBONOIOKHEIE YTBEPKACHHS, JOKA3aTeIbCTBA OT IIPOTHBHOTO.

Cryyalinplii 5KCTIepUMEHT (ONBIT) M clydaifHoe coObiTHe. BeposTHOCTE M yacToTa CIydaiHOro coObITHs. PONlb MajlOBEPOSTHBIX M TMPAKTHYECKH

JIOCTOBEPHBIX COOBITHI B IPHPOJIE U B OOIIECTBE.

8 KJIACC
MHuoxecTBO U MoAMHOKeCTBO. IIprMepsl MHOXKECTB B OKpyxatomem mupe. Ilepeceuenne u oObeauneHne MHOXeCTB. Jnarpammel Diinepa. Yucnosbie

MHOXecTBa. [IpuMepbl MHOXKECTB U3 KypcoB ajareOpsl U reoMeTpuu. Ilepeuncienne 3eMEHTOB MHOXKECTB € IMOMOIIBI0 OPraHU30BAHHOTO Mepebopa M MpaBHIIa
yMHOXEHUsI. DopMyIia BKIIOYCHHA-HCKITIOUCHHSI.

OnemeHTapHble coObITHS. BeposTHOCTH cinyualiHbIX cOOBITHH. ONBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAME. CiydaliHbIi BEIOOD.

M3mepenne pacceMBaHUsl YHCIOBOrO MaccuBa. Jlucnepcuss ¥ cTaHJapTHOE OTKJIOHEHHe 4HCIoBoro Habopa. CBOWCTBAa OHCHEPCHH M CTaHIAPTHOTO
OTKJIOHEHHS. JlnarpaMmel paccerBaHus ByX HaOIIO/JaeMBIX BeTMYKH. JIuHeiHas CBsI3b HA HarpaMMe PacCeHBaHHUsL.

Hepeso. JlepeBo ciydaiiHoro skcnepumenTa. CBOHCTBA JE€PEBLEB: €AMHCTBEHHOCTH ITYTH, CBA3b MEXKJy YHCIOM BEPIIMH M ducioMm pédep. [lonstue o
mockux rpadax. Pelienue 3ama4 ¢ mOMOIIBIO IEPEBHEB.

Jlornueckue coro3el «M» u «MJIA». Cs3p MEXIY JIOTHYECKUMH COIO3aMH H OINEpalusIMH Hall MHOXeCTBaMH. MCIOIB30BaHHE JOMHYECKHX COIO30B B

anreOpe.



CiyuaiiHble COOBITHS KaK MHOXKECTBA 3JIEMEHTApHBIX COOBITHIL. IIpoTHBOMONIOXKHBIE COOBITHA. Omepaiuu Hajx CoObrTusMH. PopMyna CHOXKEHHS

BEPOSITHOCTEH.
IIpaBHIIO YMHOMKEHHS BEPOSTHOCTEMN. Y ClI0BHAs BEPOSTHOCTD. [Ipe/icTaBIeHne ciry4aifHoro SKCIiepuMenTa B Bujie Jepesa. HesaBucumple cOOBITHSI.

9 KJIACC
KoMGHHATOpHOE MpaBHIO yMHOXeHHs. [lepecranoBku u dakropuan. Yucio coderannii u Tpeyroiphuk Ilackans. CpoicTsa YnceN COUCTAHHH. bunom

Herorona. Permenue 3aa4 ¢ HCIIOJIB30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BEpoSTHOCTh. CiydaiiHblid BEIOOp TOUKH U3 (PUIYpPHI HA INIOCKOCTH, U3 OTPE3Ka, U3 JYTH OKPY/KHOCTH.

Ucnbiranus. Yemex # Heymada. Cepus wcnbITanui 10 nepsoro yerexa. Cepust ucnbitanuii beprymmu. BeposTHocTd coOBITHII B CEpHH HCIIBITAHUH
Bepnyium. CrnydaitHblii BRIOOP U3 KOHEYHOTI'O MHOMKECTBA.

Cryuaiinast BeMUMHA U pacipesieenue BeposTHocTell. [IpuMepb CiiydaifHbIX BeIH4MH. BaxKHbIe pactpe/ieleHus — 9UCIIO TIOMBITOK B CEPHH HCTIBITAHUIH /10
TIepBOTO yCIieXa M YUCIIO YCIIEXOB B CePHH HCIbITaHui bepHyiu (reoMeTpuiIecKoe 1 GUHOMHAIBHOE PACIpe/IC/ICHHS).

MaremaTiHueckoe OXKHIaHHe ClayyalHo BenudyuHbl. DU3MYECKHIl CMBICI MaTEMaTHYeCKOro OXuiaHus. IIpuMepsl HCIIONB30BAHMSA MAaTEMaTHYECKOTO
oxumanus. Jlucnepeus H CTaHAapTHOE OTKIOHEHHE CIIydailHOi BenuyuHbL. CBOMCTBA MaTeMaTHYECKOrO OXKHIAHHS M AUCIepcHd. MaTeMaTH4eckoe OKHAaHue u
JUACTIEPCUsl H3YYSHHBIX pacIpelieIeHUuH.

Hepasenctso UeObnmuépa. 3akoH Gonbimimx 4ucel. MareMarndeckie OCHOBAHHS M3MEPEHHsS BEpOATHOCTeH. Poib M 3HaueHne 3aKoHa OOJBIIMX 9YHCEN B
HayKe, B [IPUPOJIC H 00IECTBE, B TOM YUCIIE B COIHONOTHYECKUX 0OCIEI0BAHUAX U B H3MEPCHHSIX.

IJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA»
HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSI

JInyHOCTHBIE Pe3yJIbTAaThl OCBOCHHS [IPOrPaMMBI II0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH!

1) naTpHOTHYECKOr0 BOCIIHTAHHA:

IPOSIBIIEHMEM HHTEpECa K MPOLLIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKM, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXXCHUAM POCCHICKHX MAaTEMaTHKOB H
pOCCHIfCKOM MaTeMaTHYECKOH IIKOJIBI, K HCIIOJIB30BAHMIO ITHX JOCTHXEHHUH B IDyTHX HayKax U NPUKIIANHBIX cdepax;

2) rpaKIaHCKOro ¥ AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:
FOTOBHOCTBIO K BBIIOTHEHHIO OOS3aHHOCTEH I'PaKJaHMHA M pEaM3alldd ero IpaB, NMPEeACTaBICHHEM O MaTeMaTHYECKHX OCHOBaX (yHKIHOHWUPOBAHHS

PA3TMYHBIX CTPYKTYp, SBJCHWI, MPOIEIyp TPAKAAHCKOro ofliecTsa (HAIpAMEp, BHIOOPHL OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO ITHYECKHX MPOOIeM,
CBSI3aHHBIX C MPAKTUYECKUM [IPHMMEHEHHEM JOCTIDKCHHN HayKH, OCO3HAHHEM BaXKHOCTH MOPAJIbHO-3THYECKUX MIPHHIUIIOB B ICATEILHOCTH Y4EHOTO;

3) TPYAOBOrO BOCIIHTAHHS:
YCTaHOBKOW HA AKTMBHOE Y4YacTHE B PELICHUM NpPaKTHYECKHMX 3aja4 MaTeMaTHYeCKOH HalpaBlIeHHOCTH, OCO3HAaHHEM BAKHOCTH MATEMATHYECKOrO

06pa3oBaHys HA MPOTSHKCHHM BCEH XKM3HH JUISl YCIICUIHOH NPO(ECCHOHANBHON NEsSTENbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM H
IIOCTPOCHHUEM HHIMBHAYAIBLHON TPAeKTOPUH 00Pa30BaHHS H )KH3HEHHEIX IJIAHOB ¢ YUETOM JIMUHBIX HHTEPECOB M OOMIECTBEHHBIX IOTPEOHOCTEH;
4) 3cTeTHYECKOr0 BOCIIHTAHMSA:



CIIOCOOHOCTBIO) K SMOIMOHAILHOMY H 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYeCKuX O0OBEKTOB, 3aladq, peﬂICHHﬁ, paccymeﬂnﬁ, YMEHHIO BHJIETH
MareMaTH4YeCKue 3aKOHOMEPHOCTH B HCKYCCTBE,

5) meHHocTei HAYYHOI0 MO3HAHMSA:
OpHeHTalue B JeATeJbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX npencrapieHdii 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPasBUTHs YEJIOBCKA, MPHPOJBI U

06lIecTBa, TIOHAMAHHEM MaTeMaTHYeCKOM HayKH Kak cepbl YeloBEUEeCKOH JesATENbHOCTH, STAloB €€ pasBUTHA M 3HAYUMOCTH JUIS PasBUTHSA I[HBHIM3ALNH,
OBJIACHHAEM S3BIKOM MATEMATHKH ¥ MATEMATHUECKOH KyJIbTYPOi KaK CPeICTBOM IO3HAHHMS MUPA, OBJA/IEHHEM HAaBBIKAMH HCCIe/I0BATENbCKOH NeATENBHOCTH,

6) pusuuecKkoro BocnuTAHUS, GOPMHPOBAHMS KYILTYPBI 310POBb H YMOLUHOHAILHOIO 0.1aT0NOTY M

FOTOBHOCTBIO IIPUMEHSATH MaTeMaTHYecKWe 3HAHWS B HHTEpecaX CBOEro 3J0pOBBS, BEEHHs 30POBOr0 00pasa JKH3HH (3mopoBoe IUTaHME,
cOaIaHCHPOBAHHBIN PEXUM 3aHATHH H OTHBIXA, peryspHas Gu3nyeckas akTUBHOCTD), CHOPMHPOBAHHOCTIO HABBIKA pedexcui, MPU3HAHHEM CBOErO IpaBa Ha
oLIMOKY M TaKoro K€ I1papa JIPyroro 4ejioBeka;

7) 3KO0JIOrHYECKOro BOCIIHTAHHSA:

OpHUeHTaIMell Ha TIPUMEHEHUE MATEMATHYECKHX 3HAHHH JUIS PElIeHHs 3a/1ad B 00JIaCTH COXPAHHOCTH OKPYXKAIOUIEH CPEpl, IIAHHPOBAHHS MOCTYIIKOB 1
OLLEHKH MX BO3MOXKHBIX TTOCTE/ICTBHI [UIsl OKPYIKAIOIIEH CPeJibl, 0CO3HAHMEM III00AIBHOr0 XapaKTepa 9KOJIOTMYECKUX [PObIeM H ImyTell HX pereHns;

8) aganTanuy K H3MEHSIOIIMCS YCJIOBHAM CONHAILHON W IPHPOIHOH cpeapl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSAX HEONMPEICIEHHOCTH, MOBBIIECHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4CPE3 MPAKTHIECKYIO ACATETEHOCTE, B TOM YHCIIC
yMEHHE YUHThCS Y APYTHX JIOJEH, TpHOOpeTaTh B COBMECTHOM A TEIbHOCTH HOBBIC 3HAHHS, HABBIKA U KOMITCTCHINH U3 OIBITA IPYTHX;

HEOOXOMMOCTHIO B (JOPMHPOBAHHM HOBBIX 3HAHMH, (POPMYJIHPOBATH MJIEH, IOHATHS, THIIOTE3BI 00 OOBEKTAX H ABJICHUSX, B TOM HHCIIC PaHEE HEHU3BECTHDIX,
0C03HaBaTh AeHIMTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHKUPOBATH CBOC Pa3BUTHE;

CIIOCOBHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIlMIO, BOCIPHHMMATH CTPECCOBYIO CHTYAalMIO Kak BBI30B, TPEOYIOIMH KOHTPMEp, KOPPEKTHPOBATh
IPHHAMAEMbIE PEllleHHs U AeHCTBAS, GOPMYITHPOBATH H OLEHHBATh PHCKH H [IOCIE/CTBHS, GOPMHUPOBATE OIIBIT.

B pesynbTaTe OCBOEHHS NPOrPaMMBI IO MareMaTHKE Ha YPOBHE OCHOBHOro oOmiero oOpasoBaHus y obyuaromerocs Oyayr chopMHPOBaHLI
MeTAnpeAMETHbIE Pe3y IbTATHI, XapaKTePH3yIOIMecs OBIAICHHEM YHHUBEPCAILHBIMA MO3HABATEILHEIMHA JICHCTBUSAMH, YHHBEPCANBHBIMU KOMMYHHKATHBHLIMA
JIeHCTBUSIMU M YHHBEPCAILHBIMH PETYJIITHBHBIMU JEHCTBHAMH.

Ilo3naBarebHbIe YHHBEPCATbHBIE Y4eOHbIE 1eHCTBHS
BazoBble JJOTHYeCKUE ACHCTBHA:
BLISIBIIATS M XapAaKTEpPH30BaTh CYIIECTBEHHbIE IMPH3HAKH MATEMaTHYECKHX OOBEKTOB, IOHSTHI, OTHOIICHMH MEXJy NOHATUIMH, (hopmynupoBath
OTIpe/IeIeH st TIOHATHIA, YCTAHABIMBATH CYIIECTBEHHBIA IPH3HAK KTACCH(HKAIHH, OCHOBAHHS U 0000IMEHH s ¥ CPABHEHHS, KPUTEPHH IPOBOIMMOTO AHAIIH3A;
BOCIIPMHHMATE, (JOPMYIIMPOBATH U MPEOOPa30OBBIBATH CYHKIECHHUS: YTBEPANTEIBHBIC H OTPULIATENBHBIC, CAUHHYHBIC, YaCTHBIC H o01iue, yCIOBHEIE,
BBISIB/IATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEYHs B (haKTax, NaHHBIX, HAOIIONACHUSIX U YTBEPXKIEHHSAX, Npeyarath KpHTCpAN
JUIS BBISIBJIEHHSI 3aKOHOMEPHOCTEH U MPOTHBOPEYHH;
JeNIaTh BHIBOJIBI € HCTIONE30BAHMEM 3aKOHOB JIOTMKH, J€/[yKTUBHBIX ¥ HH/YKTHBHBIX YMO3AKIIOYEHHH, YMO3aK/IOYCHUH 10 aHAJIOTHH;



pasbupars OKa3aTeNbCTBA MaTeMAaTHYECKUX YTBEPXKICHHMI (MpsAMbIE W OT IPOTHBHOIO), NPOBOIMTH CaMOCTOATENBHO J0Ka3aTebCTBAa MaTeMaTHICCKUX
(aKTOB, BHICTPaMBATH APTYMEHTAIMIO, IPUBOJUTE IIPAMEPHI U KOHTPIPHMEPbI, TPUMEHATh METOJ MaTeMaTH4ecKoil HHIYKIMH, OOOCHOBBLIBATH COOCTBEHHBIC
paCCY}K,I[eHH)I;

BBIOMpATh Cocob pemenus y4eOHOM 3a1aun (CpaBHUBATh HECKONIBKO BapHAHTOB pElLIEHHMs, BHIOMpaTh Hanbosee MOIXOAAIMI C y4ETOM CaMOCTOSATENEHO
BBIJICIIEHHBIX KPUTEPUEB).

Basosrpie HecjienoBareJbcKHe Qe CTRHS:
HCIIOJIE30BaTh BOMPOCHI KAaK MCCIIE0BAaTEeNbCKHI HHCTPYMEHT MO3HaHHsA, (OpPMYIHpOBaTh BOIPOCHL, (UKCHPYIOIIME MPOTUBOPEYHE, MpodiIeMy,
CaMOCTOSTEBHO YCTAHABIHBATE HCKOMOE M JJaHHOE, (DOPMHPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOKO IO3HIIMIO, MHEHHE;
IIPOBOIUTH IO CAMOCTOSTEIHLHO COCTABIEHHOMY IUIAHY OSKCIIEPHMEHT, HCCICOBAHHE 10 YCTAHOBIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro oOBeKTa,
3aBHCHMOCTEN 00BEKTOB MEXTY CODOI;
CaMOCTOSTENIBHO (OpMYJIHpOBaTH O0OOINEHHS M BBIBOJBI II0 pe3yibraraM IPOBENEHHOrO HaOJOJEHUS, HMCCIEAOBAHUSA, IKCIIEPUMEHTA, OICHMUBAThH
JIOCTOBEPHOCTh IIOJIyYEHHBIX PE3YJbTATOB, BEIBOJIOB H 0000IIEHHI;
[IPOrHO3HPOBATE BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAKIKE BBIJIBUraTh IIPETIOI0KEHUS O €r0 Pa3sBUTHU B HOBBIX YCIIOBUSX.
PatGora ¢ undopmanueii:
BBISIBIIATH HEJIOCTATOYHOCTH U H30BITOYHOCTE HH(OPMAIIUH, JaHHBIX, HEOOXOMUMBIX JIJIS PEIICHUS 3aa4u;
BLIOMpATh, aHATH3HPOBATh, CHCTEMATU3UPOBATh M HHTEPIIPETHPOBATH HH(POPMAIIHIO PA3THYHBIX BUJOB U (JOPM NIPEJICTABIICHHS;
BEIOMpaTh hopMy mpezcTaBieHus HHGOPMAIMU U HILTIOCTPAPOBATh PEllaeMble 3aa4i CXEMaMH, IMarpaMMaMu, HHOH rpauKoi U UX KOMOWHAIUIMH;
OLIEHUBATh HAIEKHOCTh HHQOPMAIIHU 10 KPUTEPHSM, TIPEJUIOKEHHBIM HITH C(OPMYITHPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKATHBHBIE YHHBepcaJbHbIE YYeOHbIe JeHCTBHA:
BOCHPUHHMATE H (POPMYIHPOBATE CYXKACHHS B COOTBETCTBHU C YCIOBHSMHU M IETISIMH OOIICHHS, ICHO, TOUHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX ¥ MIACEMEHHBIX TEKCTAX, JIaBaTh MOSCHEHMS IO X0y PEIIeHHUs 3a/1a4H, KOMMEHTHPOBATh I10JIyY€HHbIH PE3YIIbTAT,
B XoZle 0OCYKIeHHS 3aJaBaTh BONPOCHI MO CYIIECTBY 00CYX1aeMOH TeMBbI, IpoOJIeMbl, pellacMoi 3a/layd, BBICKAa3biBATh MJICH, HALICJICHHBIC HA ITOHCK
peIleHHs], COTOCTABIATL CBOM CYXKIEHHS C CY)KICHHSMH JPYTHX YYaCTHHKOB JHajora, oOHapyXKHBaTh pasliM4de H CXOACTBO MO3MIMH, B KOPPEKTHOH (opme

(bopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
NPECTAaBIIATh PE3yJbTaThl PelIeH s 3a/laul, SKCIEPUMEHTa, HCCIEI0BaHUs, IPOEKTa, CAMOCTOSTEIbHO BEIOMpATh (POPMAT BLICTYIUIEHHA C YIETOM 3a/1a4

IIPEe3eHTAlUU U 0COOCHHOCTEH ay IUTOPHH;

[IOHMMATh M HCIOJIL30BaTh NPEHMYIISCTBA KOMAHAHOH M MHIUBHAYaIbHOH pabOTHI IpU pelIeHHHM Y4eOHBIX MaTeMaTH4YeCKHX 3a/ay, NPUHMMATH LEIb
COBMECTHOM IEATEIIbHOCTH, MIAHHPOBATh OPraHU3alUi0 COBMECTHOH paboThl, pacupenessTe BHABI paboT, AOrOBapHUBATHCs, 0OCYKIATh IMPOLECC M Pe3ysbTar
paboTsl, 06001aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpymmoBbIX (opmax paborel (0OcyxaeHus, oOMEH MHEHHMH, «MO3IOBBIE HITYPMBI» M HHBIE); BBHINOJHATH CBOK YacTh pabOTHI H
KOOP/IMHUPOBATH CBOM JIEHCTBUA C PYTHMH YWICHAMH KOMAaH/Ibl, OLICHUBATh KA4ECTBO PE3YJIbTAaTa U Ka4eCTBO CBOET0 BKJIAJa B OOIMMH PE3YJILTAT 110 KPUTEPHSM,

c(hOpMYJIHPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHS.



Perynsitusubie yuusepcanbubie yueGHble aeiicTBas
Camooprauunzanus:
BBISIBJIATH NPOOJIEMBI [Tl PELICHHUS B KU3HEHHBIX H YIeOHBIX CHTYalysX, OpUCHTHPOBATECS B PA3ITHYHBIX [OAXO0AAX MPHHATHS PeLIeHHit (MHIHBHYAIbHOE,
IpYyIIIOBOE);
CaMOCTOATEILHO COCTaBIIATh ITAH, aNTOPATM PENICHHs 3ajaud (MM €ro 4acTs), BBIOMpATh CIOCOO peIleHHs C YYETOM HMEIOIHXCS peCYpcoB u
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATH BAPUAHTEI PELICHAHN C YYETOM HOBOM HH(OPMALHH.
CaMOKOHTPO/Ib, IMOMOHATLHBI HHTELICKT:
BJIAJIETH CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI IPOLiecca U pe3yJibTaTa peLICHUS MATEMAaTHYECKOH 3a/1auH, CAMOMOTHBAIIMH M pehIeKCHH;
MPEABUACTE TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHHH 3a/[a4d, BHOCHTE KOPPCKTUBBI B JEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
HaHJCHHBIX OIMOOK, BBIABICHHBIX TPYIHOCTEN;
OLCHUBATL COOTBETCTBUEC PE3Y/IBTATA JACATENBLHOCTH ITIOCTABIEHHOH LETH U YCIOBHAM, OOBSCHSTEH NPUYMHBI JTOCTHKEHUS HIIM HEIOCTHIKEHHS IelH,
HaxXO/IUTh OIHOKY, aBaTh OLEHKY IIPHOOPETEHHOMY OITBITY;
BBIPKATH SMOLUH [IPH M3YYCHHH MAaTeMAaTHYECKHX 0OBEKTOB U (hakTOB, [aBATH SMOLHOHATBHYIO OIEHKY PelICHHS 3a/1a9H.

[IPEJMETHBIE PE3YJIbTAThHI

K konuy obyuenns B 7 kiacce 00yyaromuiics moayut CJICYIOIINE IIPEIMETHBIE PE3YIIBTATHI:

Yutate mH(pOpMAaIHMIO, NpeCTaBIeHHYIO B TabnuIax, Ha AUATPAMMAX, TPC/ICTABIIATE JIAHHbIC B BHJAE TabIMIl, CTPOUTH CTOJNGHKOBBIE (CTONGYATHIE) M
KpPYTOBBIE THArpaMMBbI II0 MACCHBAM 3HAYSHHIA,

OnuchIBaTh M HHTEPIPETHPOBATH PEABHEIE YHCITOBBIE JIaHHBIC, TPEJICTABIICHHBIE B TabuIaX, Ha AHarpaMMax, rpaukax.

Hcnonp3oBath [Uiss ONMCAHUS NAHHBIX CTATHCTHYECKHE XapaKTCPUCTHKHA: CpeiHee apu(MeTHyecKoe, MeMana, HanGonbllee M HAMMEHbLICE 3HAYCHFS,
pasMax, KBapTHIIH.

VIveTs mpejcTaBleHHe O JIOrHYECKHX YTBEPKICHHAX M BRICKA3BIBAHMSAX, YMETh CTPOMTbL OTPHLAHHS, (JOPMYJIHPOBATH YCIOBHBIE YTBEpIKICHHS npu
PCIICHAN 33]1a4, B TOM 4YHUCIIC M3 JPYTHX y4eOHBIX KypCOB, MMETh TPEICTABJIEHHE O TCOPEMAX-CBOUCTBAX M TEOPEMaX-NPH3HAKAX, O HEOOXOIUMBIX H
AOCTATOYHBIX YCIOBHSX, O METO/IE I0KAa3aTeJILCTBA OT MPOTHBHOTO.

Mwmets mpeacTaBieHre 0 Cay4aitHON H3MEHYHBOCTH Ha HpUMEpax pesylIbTaToB MU3MEPEHUH, leH, QH3MYeCKUX BENHYHH, AHTPONOMETPHYECKHX JAHHbIX,
HUMETb ITPEJICTABICHUE O CTATUCTHYECKOM YCTOWYHBOCTH.

Hcrionb30Bath /U1s ONMMCaHus JAHHBIX YACTOTH 3HAYCHHMIA, TPYNIHPOBATH AaHHBIE, CTPOUTH I'MCTOrPAMMBI IPYNITUPOBAHHEIX JAHHBIX.

Wcnons3opare rpadsr s pemeHus 3amad, UMeTh NPE/ICTABICHHE O TEPMUHAX TeOpuH rpaoB: BepmmHa, peOpo, Uemb, MUK, OYTh B rpade, uMerh
[Ipe/icTaBiIeHue 06 00xoze rpada u 06 OpHeHTHPOBAHHBIX rpadax.

K komuy o6yuenns B 8 knacce oGyuarommiics monyyut CIIeTYIOLINE MPEMETHBIE Pe3yJIbTaThL:
OnepupoBaTh MOHSTHSMH MHOKECTBA, MOAMHOYKECTBA, BHITIOJHSTE ONICpallii Hall MHOXECTBAMH: O0be/IMHEHHE, MEPECeUCHHE, NEPEYHCIISATh JIEMEHTEI

MHOMKCCTE € MCIOJTE30BaHHEM OPraHH30BaHHOIO Nepebopa H KOMOMHATOPHOTO TIPABHIIA YMHOKEHHS.



Haxomuth BEpOSTHOCTH CiTydaifiHBIX COOBITHI B CIIydaifHBIX OIBITAX, 3HAs BEPOSTHOCTH DIIEMEHTAPHBIX COOBITHH, B TOM YHCIE B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMH, HMETh IIOHSATHE O CIIy4aifHOM BBIOODE.

OnucpiBaTh TaHHBIE C IOMOIIBIO CPEAHUX 3HAYCHHI U Mep pacCedBaHMs (IUCTIEPCHS U CTAHAAPTHOE OTKIOHEHHE). YMeTh CTPOUTH W MHTEPIPETUPOBATH
AvarpamMMbl pacCeMBaHUsI, UMETh IIPEJICTABICHUE O CBSI3U MEXKIY HaOIOJaeMbIMUA BETHUMHAMH.

VimeTs mpenicTaBienye o nepese, 0 BepIIMHaX M pEOpax Aepesa, HCIONb30BAHUH JIEPEBBEB TIPH PEIICHHH 3a1a9 B TCOPUH BEPOSITHOCTEH, B APYTUX YUEOHBIX
MaTeMaTHYECKUX Kypcax W 3a/1a4 U3 APYTHX y4eOHBIX IPeIMETOB.

OnepupoBath NOHATHEM COOBITHS KaK MHOJKECTBA 3JIEMEHTAPHBIX COOBITHIT CITy4aifHOrO OIBITA, BBIIONHATE OIepaluy Hajl COOBITUSIMH, MCIIONB30BATh IIPU
PELICHHH 3aj1a4 {uarpaMMel Jijiepa, YUCIIOBYIO IPSAMYIO, IPUMEHATH GOPMYITY CIOMKEHHS BEPOSTHOCTEHA.

llone30BaThCs MPaBUIOM YMHOXEHHS BEPOSTHOCTEH, MCIIONB30BaTh JEPEBO Ul HPEICTABICHUS CIyYalHOrO ONBITA OpH peuleHuy 3anad. Onepuposarhb

TIOHATHEM HE3aBHCUMOCTH COOBITHI.

K xoHty 00y4enus B 9 kiacce 00y9aromHiics 10y 9UT CIEAYIONIHE MPEIMETHBIE PE3yTbTATHL:

Io1b30BaThCs KOMOMHATOPHBIM TIPABHJIOM YMHOKCHHS, HAXOUTH YHCIIO NEPECTAHOBOK, YHCIIO COYETAHUH, TOIB30BATHCS TpeyroneaukoM [lackansg npu
PELICHUH 3a/1a4, B TOM YUCIIC Ha BEIYUCIICHUE BEPOSTHOCTEHN COORITHIA.

Vlcnonb30BaTh MOHSATHE TEOMETPHYECKOH BEPOSTHOCTH, HAXOXHTH BEPOSTHOCTH COOBITHIA B ONBITAX, CBA3AHHEIX CO CIIYYaiHbIM BBIDOPOM TOYEK M3 IITOCKOH
(hurypsl, orpeska, JUIMHBI OKPYKHOCTH.

Haxouth BepoSTHOCTH COOBITHI B ONBITAX, CBA3AHHBIX C HCITBITAHMSMHU JI0 JOCTHIKEHHUS TICPBOTO YCIIEXa, B CEPUSX UCIIbITAHHI bepryiu.

ViMerh mpencraBieHue O CIydaifHBIX BETHYHHAX M OIO3HABATH CIyYaiiHble BETMUMHEI B SBICHHSX OKDYKAIOLIETO MHpa, OIEPHPOBATH IMOHITHEM
«paclpesIeNICHHe BEPOSATHOCTEH). YMETh CTPOUTE PaClpe/iesieHHs] BEPOSTHOCTEH 3HAYCHHI CIlyJaliHBIX BeTHMYMH B H3yUYeHHbIX OIBITAX.

Haxonute Marematuyeckoe OXHIaHHE M JIMCTIEPCHIO CIyYai{HON BENMYMHBI MO PACHpE/IEIeHHIO, IPUMEHSTh UHCIOBBIE XapaKTePHCTHKH H3YYCHHBIX
pacinpeziesieHHi pH peleHHt 3a1adq.
VimeTs mpejicTaBiieHne 0 3aKOHe CIIy4aifHBIX YHCell KaK O NMPOSBICHHH 3aKOHOMEPHOCTH B CIyYaiiHON H3MEHYHBOCTH, TOHMMATH MaTEMATHICCKOE 0BOCHOBAHHE
OJIM30CTH YaCTOTHI M BEPOSTHOCTH COOBITHS. MIMETh IIpe/icTaBIIeH e 0 o/ 3aKoHa GOJIBIINX YHCEN B IIPHPOJIC U OOLIECTBE.



TEMATHUYECKOE IIJIAHUPOBAHUE

7 KJIACC . ) - _
N Kosm4ecTBo yacos B o JnexTponnsie (uuppoBbIe)
11;11 HaunmeHoBaHne pa3ieioB H TeM IPOrPaMMBbI Beero Kontpoasnsie | IIpaxTuueckie o0pa3oBaTebHbIE PeCypPChI
5 _ ) padoTsl paboTsl -
1 IlpencraBnenne qaHHBIX B 4 https://m.eds00.1u/596d814c¢]
2 OnwcarenbHas CTATHCTHKA 8 1 https://m.edsoo.ru/596d814c
3 Cryuaiinasi H”3MEeHYHBOCTh B 5 L. https://m.edso0.ru/596d814c
4 Benenne B Teopuio rpagos 4 _https://m.edsoo.ru/596d814c
5 Jloruxa 3 https://m.edsoo.ru/596d814c
6 BeposTHOCTE M yacToTa Cily4aifHoro CoOBITHS 5 1 ~ hitps://m.edsoo.ru/596d814¢
7 IloBropenue, 06001IEHHE, CHCTEMATH3AIHS 3HAHUI 5 1 _ https://m.edsoo.ru/596d814¢c
| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3 ] - N
- 8KJIACC - _ ) - _ B
e KoanuecrBo yaco - JnekTpoHHbIe (HHppoBbIE)
m'_n HaumeHoBaHMe pa3/iesioB ¥ TEM NPOrpaMMbI Basii Konrpoasnsie | Ilpakrnueckue obpasoBaTelbHBIE PecypChl
| ~ | _paborer __paboTei _ _ - .
1 IloBTopenue Kypca 7 kiacca 3 https://m.edsoo.ru/032cfeff
2 MmuoxectBa 4 https://m.edsoo.ru/032cfeff
3 BepositHOCTS city4aiiHoro coGsITHs. ) 4 1 1 | https://m.edsoo.ru/032¢cfeff
4 | OnucarenbHas cTaTucTHKA. PaccenBanue JaHHBIX 5 1 | https://m.edsoo.rw/032cfeff
5 | Bsenenne B Teopuio rpagon N 3 | - https://m.edsoo.ru/032cfeff
6 | Jlormka 2 B https://m.edsoo.ru/032cfeff
7 Omneparyu Haz clydaiHpIMU cOOBITHAME. ClloXKeHHe 3 https://m.edsoo.ru/032cfeff
_ BEPOSITHOCTEH _ _ )
2 VYciioBHas BEPOSTHOCTh, YMHOXKEHUE BEPOSTHOCTEIA, 5 https://m.edsoo.ru/032cfeff
HE3aBUCHUMBIE COOBITHS _ B
19 [loBTOpenue, 0600meHue, CHCTeMa'm'sauHﬁ 3HaHHI S | 1§ https://m.edsoo.ru/032cfeff |
OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 ) 3 1 - B




9 KJIACC

KosnuecTBo yacos

[IpakTH4eckue
~ paborsl

DuexTponnbie (HHdpoBLIEL)
o0pa3oBaTeabHbIE PecypChl

i_l__t;ps:ff:n.edsoo.ruf8b68039f

https://m.eds00.ru/8b68c39f

https://m.eds00.1u/8b68c39f

https://m.edso0.1u/8b68c¢39f

https://m.edso0.1u/8b68c39f

https://m.edsoo.ru/8b68c39f

J::,',H HaumeHoBaHuUe Pa3/1eJIOB H T€M NPOrPAMMBI — KounrpoasHbie
o paboTel
‘1 | TloBTopenue Kypca 8 Kiacca 3 i B
2 DieMeHThl KOMOHHATOPUKH 6
3 ["eomeTpryeckas BEPOITHOCTD 30
4 Ucneiranus bepuyium 6
S Cnyuaiinas BenmMYrHa 3
6 YucnoBble XapaKTEPUCTUKH CITyYalHBIX BETUYHH 6 |
7 3aKoH 0ONBIIUX YUCE 3
'8 | IloBropeHue, 0600IEHNE, CHCTEMATH3ALMS SHAHAH 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 1

https://m.edso0.ru/8b68c39f
https://m.edso0.ru/8b68c39f




