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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX MPEAMETOB OCHOBHOTO OOIIETO
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y oOyuaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
IO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PacCyXJeHus, 0000LIEHNE U KOHKPETU3alUI0, abCTparupoBaHue U
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B cTpykType mporpammbl yueOHOro mnpeaMera «Anredpa» Ajis OCHOBHOIO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTeIbHO-METOIUYECKUX
JVHUMA pa3BUBAETCS Ha MPOTSHDKEHUU TPEX JIET M3yudeHUs Ipeamera «Auredpay,
B3aMMOJCICTBYS C IPYTMMH €ro JuHusAMU. B xone u3yuenus: yueOHOro npeamera
00ydJaromuMcsl TTPUXOAUTCS JIOTHUECKH PacCyXAaTh, MCHOIb30BaTh TEOPETHKO-
MHOKECTBEHHBI SI3bIK. B CBsi3u ¢ 3TUM B mporpammy Yy4eOHOro IpeaMeTa
«AnreOpa» BKJIIOYEHbl HEKOTOpPBHIE OCHOBBI JIOTMKH, INPEACTABIECHHBIE BO BCEX
OCHOBHBIX pazfielax MaTeMaTH4eCKoro o0pa3oBaHHUS M  CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYalOIIMMHCS OCHOB YHHUBEPCAIBHOTO MaTEMaTHYECKOTO S3bIKA.
ConepxaTeabHON U CTPYKTYPHOU OCOOCHHOCTHIO YUEOHOro mpeameTa «Anredpay
ABJISIETCSL €T0 UHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEUIIeT0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYaroIIMXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX AJIsl IOBCEAHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIe HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



MPEJICTaBCHUM O JEMCTBUTEILHOM 4YHCJE. 3aBEPIICHHE OCBOCHMS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHMs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyHAIOIIUXCS
MaTeMaTUYeCKOTo amnmnapara, HeoOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paloHaIbHBIX BhIpaKEHUN. AnreOpa JeMOHCTPUPYET 3HaUCHHE MAaTEMaTHKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTUYECKHUX MOJIENEH, OMHCAHUS NPOLECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JaJbHEWIIee pa3BUTUE AINTOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JMJII OCBOEHHMS Kypca HH(OpPMAaTUKHU, M OBJIAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccykaenuii. [IpeodpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Copnepxanne GyHKIMOHAIbHO-Tpa(hUUECKON JTMHNUN HALIEJIEHO Ha MOIy4YEeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUTSl OUCAHUS M UCCIENOBaHUS pa3HOOOPa3HBIX MPOLECCOB U ABJICHUN B IPUPOE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHMSI UCTIOIb30BaTh PAa3JINUHbIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMAaTUKH —
CJIOBECHBbIE, CHUMBOJIMUECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEACTABICHUNA O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYpPHI.

CornacHo yueOHOMY ImlaHy B 8 Kilacce H3y4yaeTcs y4deOHbIM mpeaMer
«AnreOpa», KOTOPBIA BKIIIOUAET CIEAYIOIIME OCHOBHBIE pa3/esibl COAECpPKaHUS:
«Yucna wu BBIUMCICHUS», «ANTreOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Takxke B pamkax mnpeamera «Airedpa» 3a cuyer
BHYTPU TPEJAMETHOIO HMHTEIPUPOBAHUS Beaerca Kypc «BeposSTHOCTh W
CTaTHCTHKa», KOTOPBI BKJIIOYAET CJIEIYIOIIME OCHOBHBIE pa3Jieibl COJEpPKaHUS:
«OnucarenbHas  CTaTUCTUKa», «PaccemBaHme  naHHbIX», «MHOXecTBay,
«BepostHOoCTh  citydaiiHOro coObITHs», «BBegenue B Teoputo rpadoy,
«CnyyvaiiHple  COOBITUSI», «DJIEMEHTBl KOMOMHATOpukW», «l'eomerpuueckas
BEpOATHOCTHY, «Mcnbitanust beprymnmny, «CinydaiiHas BETUUUHAY.

Ha usydenne yueOHoro Kypca «Anredpa» orBoautcs B 8 kiacce — 136 yacos
(4 gaca B HenemIO).



COJAEPXKXAHME OBYUYEHUA

8 KNIACC

Yuca 1 BBIYMCIEHUSA

KBagparublii kopeHb u3 uwucia. [loHdarue 00 uppalMOHAIBLHOM YHCIIE.
HecsTuunbie TpUOIMKEHUST UpPATMOHANIbHBIX yncen. CBoiicTBa apuMeTHYeCKuX
KBaJIPATHBIX KOPHEW W X MPUMEHEHHE K TPEoOPa30BAHUIO YHCIOBBIX BBIPAKCHUN
Y BBIUHMCJIEHUSM. J|eHCTBUTEIIBHBIE YU CIIA.

Crernens ¢ 1eJIbIM MOKa3aTeneM U €€ cpoiicTBa. CTanaapTHas 3aMKCh YUCIA.

AnreOpandecKkue BbIPAKEHUS

KBampaThbiii  TpéxusneH, pa3loKeHUE KBAAPATHOrO TpEXuieHa Ha
MHOXUTEIIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOWCTBO ajredpanyeckoil apoow.
CnoxxeHue, BBIYUTAHUE, YMHOXKEHHE, JeJeHHEe anreOpandeckux JpoOeH.
PanmmonanbHble BRIpaXKEHUS U UX TPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Qopmylia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIINXCS K JIMHENHBIM U KBaJAPATHBIM.
[Ipocreitmme qpoOHO-parMOHATBHBIC YPaBHEHHUS.

I'paduueckas uHTEepHpeTavisi YpaBHEHUN C JBYMS IEPEMEHHBIMU U CHUCTEM
JUHEUHBIX YypaBHEHUM C JBYMS TepeMEHHBbIMH. I[Ipumepnl peleHusi cucteM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OIHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynkumu. OOIaCTh ONpEeAeNeHus] W MHOXKECTBO 3HAYEHUM
dbynkuuu. CriocoObl 3a1aHust PyHKITUH.

I'padux dynakmuu. Urenue cpoiictB dynkmuu mo e€ rpaduky. [Ipumepsr
rpa@uKoB (QyHKIH, OTpAKAIOIIKUX PEAIbHBIE TPOLIECCHI.

OYHKIIMK, ONUCHIBAIOIIUE TMPAMYH0 M OOpaTHYI MNPONOPIUOHAIBHBIC
3aBHCHMOCTH, HX rpaduxn. Oyukuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHne YPaBHEHUM U CUCTEM YPAaBHEHUH.

BeposAATHOCTH U CTATHCTHKA

[IpencraBienue naHHBIX B BUAE TaOIHII, TUarpamMm, rpaduKoB.

MHOXeCTBO, SJEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepanuu  Haj
MHOXECTBaMu: OOBbEIMHEHHE, TepeceueHue, aomnojHenue. CBoiicTBa omepaiui
HaJl MHOYKECTBAaMU: IEPEMECTUTEIBHOE, COYETATENbHOE, PACHPENEIUTEIBHOE,



BKJItoueHus. Mcnonb3oBaHue TpaduvyecKkoro MPEICTaBICHUS MHOXKECTB IS
OMMCAaHUS PEAIbHBIX MPOLIECCOB U SABJICHH, IPU PEIICHUH 3a/1a4.

N3mepenune paccenBaHusi AaHHBIX. JlUcnepcus U CTaHAAPTHOE OTKIOHEHHUE
YUCJIOBBIX HAOOPOB. [lnarpamMmma paccenBaHusl.

DneMeHTapHble COOBITUS cilydailHOro onbiTa. CiydaiiHble COOBITHSL
BepositHoct  coObiTuil.  OnbBITBL ¢ PaBHOBO3MOKHBIMU  3JIEMEHTapHBIMU
coObITusiMu. Crydaiinbiii BEIOOpP. CBsI3b MEXAY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JI€pEBbEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSA3b MEX]Y YUCIOM BEepUIMH M yuciaoMm pedep. IlpaBuiio
yMHOeHus1. Pemienne 3aiad ¢ momouisto rpados.

[IporuBononoxupie coObiTus. Juarpamma Oinepa. OObenuHeHue U
nepeceueHne  coObiTnii. HecoBmecTHbie  coObiTus.  @PopMyna  CIOXKEHUS
BEPOSATHOCTEW. YcCIJIOBHAss BepoATHOCTh. [IpaBuno ymHoOxkeHus. HeszaBucumsble
coObiTusi. IlpencraBnenue skcriepuMeHTa B BHJe JepeBa. Pemienue 3amgad Ha
HaXOXKJEHUE BEPOSITHOCTEH C IOMOIIBIO JI€peBa CIY4YalHOIO 3KCIIEPUMEHTA,
ayarpamm Dunepa.



INIAHUPYEMBIE PE3VJBbBTATBI OCBOEHHUS TIIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInYHOCTHBIE pe3yabTaThl OCBOCHHS TIPOrpaMMbl y4eOHOro Kypca
«Anredpa» xapakTepHU3yrOTCs:

1) matpuoTHyeckoe BOCIIMTAHHE:

IIPOSIBJICHUEM HHTEpPECa K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MAaT€MaTHKH, L[IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHMCKUX
MAaT€MaTHKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH I'pa)KIaHWHA U peaTn3alii ero
npaB, TMPEJICTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOUEAYp TPa)kIaHCKOro oOliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX ACHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIHUIIOB B IEITETHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PELICHUM IPAKTUUECKUX 3aaad
MAaT€MAaTUYECKOW HAINPABIEHHOCTH, OCO3HAaHUEM Ba)XHOCTHM MaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKU3HU I YCHEHIHOW MpodeccHOHATbHON
NESATEIPHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUyAIBHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K JMOIIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHHI, PacCyXICHHWA, YMEHUIO BHUICTh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAyUYHBIX
IIPEICTABJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MMPUPOJIBI U
oOlecTBa, MOHMMAHMEM MATEMATUYECKOW HAyKu Kak cgepbl 4YelOBEeYECKON
NEATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHUS LMBWIN3ALINH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKUA U MATEMATHUYECKOU KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAACHUEM MPOCTEUIIMMH HAaBBIKAMHU HCCIEA0BATEIbCKOU
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (OPMHMPOBAHHE KYJbTYPbl 310POBbSI H
3MOLMOHAJIBLHOIO 0JIaronmoJIy4ns:



FOTOBHOCTBIO TMPUMEHATh MaTEeMaTHYECKHUE 3HAHUS B HHTEpEcax CBOEro
30pOBbsl, BEJAEHUS  370pOBOro  oOpa3a KM3HU  (3IOPOBOE  MUTaHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTbB), C(OPMHPOBAHHOCTHIO HaBbIKa pPedIICKCUH, TPU3HAHUEM CBOETO
IpaBa Ha ONMTMOKY M TaKOTo e IpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

OpUEHTAIlMel HAa MPUMEHEHWE MAaTeMaTUUYECKUX 3HAHUM JJIsl pelieHus 3aad
B 00JIaCTH COXPAHHOCTH OKPYJKaIOIIEeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXXHBIX MOCJEJACTBUN [JIs1 OKpPY’)KAIOIIEeW cpebl, OCO3HAHUEM
100abHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX peleHuUs;

8) ajanTanus K M3MEHAINMUMCH YCJOBHSAM COLMAJIBLHOM M NMPHUPOIHON
cpenabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTBCS Yy JPYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JeATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaThb JC(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe PEIICHUS U JeHCTBHUsSA, (OPMYJIHMPOBATh M OIEHUBATh PHUCKH U
MOCJIEACTBUS, (POPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbBTATDI
Ilo3naBaTe/ibHbIe YHHBEpPCAJIbHbIE yUeOHbIE JeiicCTBUS
Ba3oBble Jjoruueckue aeicTBUA:

e BBISIBIISITh U XapPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUM MATEMaTUYECKUX
OOBEKTOB, MOHSTHI, OTHOIICHUN MEXIy MOHATUSIMHU, (DOPMyIUPOBaAThH
ONpEeAEeTCHUs] TOHATUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJ1accu(pUKaIlMU, OCHOBAaHMS Jii OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATh,  (opMynaupoBaTh M  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;

¢ BBISIBJISITD MaTeMaTHYECKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSX,
npeajiaraTb ~ KpUTEpUU  JJI9  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHI;



e ICTIATh BBIBOJIBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUM (MpSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIEC JI0KAa3aTeJIbCTBA
MaTeMaTU4Yeckux (haKkToB, BBICTPAWBATh APTyYMEHTAIlUI0, MPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;

e BBIOMpaTh croco® pelmieHus ydeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIleHUs, BBIOUpATh HauboJee TMOAXOIANMI ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbCcKue AeHCTBUSA

¢ ICTIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIMIUE TPOTUBOpEUHE, MpodIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

e IPOBOAUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY TIUIAHY HECIOKHBIN
OKCIEPUMEHT,  HeOOJbIIOe  MCCIEAOBAHME IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MAaTEeMaTHYEeCKOTO OOBEKTa, 3aBHCHMOCTEM OOBEKTOB
MeXy coOO0M;

e CAMOCTOSITEILHO (OPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOTO HAOMIOEHUs, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTAaTOB, BEIBOJOB U 0000IIECHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbIIBUTATh
MPEIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanueii:

* BBISIBJISITH  HEJIOCTATOYHOCTh W HW30BITOYHOCTH HWH(POPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJISl PEIICHUS 3a]1auu;

e BBIOMpaTh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(}OpMAIUIO Pa3TUIHBIX BUIOB U (POPM IIPEICTABIICHNUS,

e BbIOMpaTh (opMy MpeAcTaBiICHUS HUHGOpPMALMM U HWIUIFOCTPUPOBATH
pelraemMble 3aJlayd CXEMaMH, JAuarpaMMaMu, WHOM Tpagukodl U HuX
KOMOHMHAIIUSAMU;

e OIICHMBATh HANEKHOCTh HWHPOPMAIMK TIO KPUTEPHUSM, TMPEII0KEHHBIM
YUHUTENIEM U CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHnKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUSA:

e BOCTIPUHUMATh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUIMHU
U LelsMu OOIEeHHS, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHHs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY
penieHus 3a1a4i, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysIbTaT;



eB XOJI¢ OOCYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOU TEMBI,
npo0JieMbl, pelliaeMoi 3a/1auu, BhICKa3bIBaTh UJI€H, HAIICJICHHBIE HA TTOUCK
pElIeHHUs], COIMOCTABJISATh CBOU CYXICHHUS C CYXACHUSIMH JPYTUX
YYaCTHUKOB JUanora, oOHapy>KUBaTh Pa3jIMude€ U CXOJACTBO TO3HIIUH, B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

e IPEJICTABIISATh PE3YJIbTAThI PEIICHUS 3a/1a4, YKCIIEPUMEHTA, UCCIICIOBaHMUS,
MPOEKTa, CAMOCTOSTEIBHO BBIOUpPATh (PopMaT BBICTYIUICHHS C Y4ETOM
3aJ1a4y Ipe3eHTAIlMU U OCOOCHHOCTEH ayIUTOPUH;

e MIOHUMATh M UCIHOJIb30BATh MIPEUMYIIECTBA KOMAHIHON U MHAUBUIYATbHOM
paboOTHI MPU PEIICHUN YUYEOHBIX MaTEeMAaTUYECKUX 3a/1a4;

e IPUHUMATH LEJIb COBMECTHOM NESATENBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOW palOThI, pacmpenensiTb BHUAbI PpaldOT, IOrOBapUBATHCH,
00CyKIaTh MPOIIeCC U Pe3yabTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJICH;

e y4aCTBOBaTh B TPYNIOBBIX (¢opMax paboTel (0OCyXkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYpMbl W JIPYTHE), BBIIOJHITH CBOIO YacTh
paboThl U KOOPJAUHUPOBATH CBOU JICUCTBUS C IPYTUMU YIE€HAMU KOMaH/IbI,
OIICHUBATh KAa4ECTBO CBOETO BKJIaJla B OOIIMU MPOIYKT MO KPUTEPUSM,
chOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA
Camoopranuzanus:

e CAMOCTOSITEILHO COCTaBJISATh IUJIaH, aJITOPUTM pelIeHUs 3afadyu (WId ero
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJILHBI UHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3ylibTrara
pelIeHrsl MaTEMaTUYeCKOM 3a/1auu;

e IPEABUACTH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PEIICHUU 3a]a4uH,
BHOCUTb KOPPEKTHUBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JACSATEIbHOCTU MOCTABICHHON LIENTU U
YCIOBUSM, OOBACHATH MPUUYUHBI JOCTUKEHUS WJIM HEJOCTHKCHUS IIEIH,
HAXOJIUTh OIIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenuss B 8 kiacce oOyyaromUiics MOJYYUT CIEAYIOIINE

peaMETHbBIC PE3YIbTaTHhI:

Yucia 1 BIYUCICHUA



Hcnonps30BaTh HayalbHbIE IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YKCeN JUIsl CPABHEHMS], OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh AEHUCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHaTh TOHSATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHH, WCIIONB3YS MPU HEOOXOAUMOCTH KaJbKYJSITOP, BBHIMOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIUMX KBAAPATHBIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30Barh 3anucu OOJBIIMX U MaJbIX YHCENl C MOMOIIBIO JECATHUYHBIX
npobeii u crenieHel yucia 10.

Asre0panvecKkue BbIPaKeHust

[IpyuMeHATh NOHSATHUE CTENEHU C LENbIM IOKA3aTEJIEM, BBIIOJIHATD
peoOpa3oBaHus BEIPAKEHHH, COIEPIKALINX CTENEHH C LEIbIM MOKa3aTelIeM.

BBINONHATE TOXJIECTBEHHbIE MPEOOPA30BAHMS PALMOHAJIBHBIX BBIPAKEHUN
Ha OCHOBE IMPAaBUJI ICHCTBUI HaJl MHOTOYIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumMeHnaTh npeoOdpa3oBaHMs BHIPAKESHUM I PEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaIpaTHbIE YPaBHEHUS W PalMOHAJIbHBIE YpPaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUN C ABYMS IEPEMEHHBIMU.

[IpoBOOUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWH, B
TOM YHCJIE C TPUMEHEHUEM IrpaduuecKuX MpeacTaBlieHul (YCTaHaBIMBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMa YPABHEHUMN PELIEHUs, €CIU HMEET, TO CKOJBbKO, W
npoyee).

[TepexomuTs OT ciiOBeCHOW (HOPMYITUPOBKM 3amadu K e€ anreOpandecKoin
MOJIEIM C TIOMOILIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JUIsl CpPAaBHEHHUs, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uyuecKkyr0 WJUIIOCTPALIMI0 MHOXXECTBA PEIICHUM HEepPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[loHuMaTh U HUCNONB30BATH (PYHKIMOHAIBHBIE MOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYECHUS), OMPENEATh 3HAYCHUE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAeisaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Crpouts rpauku 31€eMeHTapHbIX (QYHKLIHA BUAA:

y = kix, y = x2, y = x3,y = x|, Y = VX, OIHCBIBaTh CBOWHCTBA YHCIIOBOIA
dbyHkiuu 1o e€ rpaduxy.

BeposiTHOCTH U CTATHCTUKA



N3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAIHMIO, TPEACTABICHHYIO B BUIE
Tabaul, quarpamm, rpadukoB, IPEACTaBIATh JaHHBIE B BHUJIE TAOJIUII, IUArPaMM,
rpauKoB.

OnuceiBaTh JTaHHBIE C IMOMOUIBIO CTATUCTUYECKUX IOKA3aTeNeh: CPEeIHUX
3HAYEHU U Mep paccernBaHus (pa3max, IMCHEPCHUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHHUN U YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yjbTaTaM U3MEpPEeHU U HaOJI0ICHUH.

Haxonutb BEpOSTHOCTU CIy4allHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTApHBIX COOBITHIA, B TOM WYHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnons3oBark rpaduyeckue MOJEIH: JEPEBO CIy4YallHOTO HKCIEPUMEHTA,
qyarpaMMbl Diliiepa, YuciaoBas mpsmasl.

OnepupoBarh MOHSATUSMH: MHOXKECTBO, IOAMHOMXECTBO, BBINOJIHATH
omepalud HaJl MHOXECTBaMHU: OOBEIWHEHUE, IEpPECeUeHHe, JOMOJHEHUE,
NEPEYUCIATH FJIEMEHTBI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonw3oBarh rpaduueckoe MPEACTABICHHE MHOMXECTB U CBA3EH MEXIy
HAMU JJIs1 ONUCAHUS MPOLIECCOB M SIBJICHUM, B TOM YMCJIE NIPU PELICHUM 33/1a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.



8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m IporpaMmbi Beero KOﬁHTpOJ’IBHbIe HpﬁaKaneCKne 06pa3oBaTETbHbIE
padoThI pa6éoThI pecypen
1 [ToBTOpeHnue, 06061IeHNE, 14 1 bu6mmoreka [{JOK
CUCTEMAaTH3als 3HaHuN 7 Kilacca https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 UYucna u Beruncienus. KBanpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna u Berurcienus. CTeneHp ¢ UeabIM v bubmuotexa [JOK
IIOKa3aTesemM https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaKCHUsI. 5 1 bubnuorexa [JOK
KBanpartsbiii TpEXWIeH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BbIPaXKECHHUS. 15 1 bubnmnorexa [JOK
AnreOpanueckas Apoob https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
8 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 ©yHKUMH. OCHOBHBIE HOHATHA 5 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 PyHKUUK. HCIOBEIC (YHKIH 9 https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
1 Togropenne 1 0bobwenme 26 2 ! https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 7 1 https://m.edsoo.ru/7f417af8
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VI YHEHUKA

Aunrebpa: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHUK. 16-¢ u3nanue, nepepaboTaHHOE
/ Makaperue FO.H., Munnrok H.I'., HemkoB K.M. u npyrue; nox pea. TeaskoBCKoro
C.A. M.: [Ipoceemenue, - 2023.

Bepostnocts u cratuctuka: 7-9-¢ kimacchl: 0a30BbIil YpOBEHb: Y4YEOHUK: B 2
yacTsax / Beiconkuit U.P., Smenko WU.B.; mon pen. SAmenko WU.B. M.: [Ipocsemienue, -
2023

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

Anrebpa. 7-9 knacc: moypouHnsle mianbl mo yueOnuky HO.H. MakapsrueBa, H.T'.
Munmiok, K.1. Hemkosa,, C.b. CyBoposoii / aBt.-cocT. T.1O. [romuna, A.A. Maxonuna.
— Bousrorpaa: Yuutens, 2011

Anrebpa. 7-9 Kiaccel: pa3BepHYTOE TEMATHYECKOE IJIAHUPOBAHHE IO MPOTpamMMe
10.H. MakapsrueBa / aBt.-cocT. JI.A. Tanmununa. — Boarorpana: Yuurens, 2012.

Anrebpa 7-9 kmacc. 3amaHms Il OOyYCHHMSI W Pa3BUTHS  ydalIuxcs. /
Jle6enunnieBa E.A., benenkona E.}O. — M.: UaTemnekt-nientp, 2013.

Jlumaktudeckne wmarepuansl mo anrebpe: 7-9 kmacc / JLM. 3BaBuu, H.B.
HpsikoHoBa. — M.: Dk3ameHn, 2013.

CamocTtosATenbHbIe W KOHTPOJIbHBIE paboThl Mo anredpe mis 7-9 kimacca. — 8-e
uznanue, ucrp. u npon. / Epmoa A.IL, 'omoGopompko B.B., Epmosa A.C. — M.:
NIJIEKCA, 2013.

Anrebpa. 7-9 xnaccel. Tpenaxep. TeMaTndeckue TeCThl K HTOTOBBIC PAaOOTHI / IO
penakuueit ©.D. JIeicenko, C.FO. Kynabyxosa. — Pocto-na-Jlony: Jleruon, 2013.

Kontponsubsie msmepurensusie matepuansl (KMM) mo amrebpe: 8-9 xmaccer /
IO.A. I'ma3koB. — M.: Dk3ameHn, 2014.

Maremartnka. BeposiTHOCTh M cTaTUCTHKA: 7-9-€ Kiacchl: 6a30BbINH YPOBEHD / MO
pen. U.B. Smenko. — M.: IIpocsemenue, 2022.

Kpy»xox o Teopun Bepostaocteii / U.P. Beicoukuii. M.: MITHMO, 2017.

Kom6unartopuka / Packuna W.B., [llamoBanor A.B. M.: MITHMO, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmuoreka I{OK https://m.edsoo.ru
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