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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo anrebpe mias 8 Kiacca COCTaBlI€HAa B COOTBETCTBUHU C
TpeboBanusmMu dDenepanbHOTO0 TOCYIAapCTBEHHOIO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO
obmiero oopazoBanus (nmpuka3 MuHucTepcTBa npocsenieHus: Poccuiickoit @eneparuu ot 31 mast
2021 roma Ne 287), ma ocHoBe DenepanbHOM paboOuei MpPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHusl MO MaTeMaTWKe, OCHOBHOW 00Opa30BaTENbHOW IMPOTpaMMbl OCHOBHOTO OOMIETO
obpazoBanuss MBOVY «lllkoma-muueir Ne 2». B mporpamMme mo mareMaTHKe y4TE€HBI HJIEH U
nosiokenust KoHrenmu pa3BuThs MaTeMaTH4Ieckoro oopasosanus B Poccutickoit @eneparuu.

Paboyas mporpaMma OpHEHTHPOBaHA Ha LIEJIEBBIE IPHOPUTETHI TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS, BOCIIUTAHUS U COLMAIN3ALNH YIalIuXxcsi, ChOpMyIMpoOBaHHBIE B pabodeil mporpamme
pocrmrannsat MBOY «llIkoma-nuieii Ne 2.

Anre0Opa sIBISieTCS OJTHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHa
o0ecrieunBaeT NU3ydeHHE IPYTrUX TUCIHIUINH, KaK €CTECTBEHHO-HAyYHOT0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEHEBHON KH3HH.
PazButne y oOydJaromuxcsi Hay4dHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH W CYIHOCTH
anredpandeckux aOCTpakIMii, crnocobe OTpakeHHs MaTeMaTHUYecKOW HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC H OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TIPAKTHKE CMOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUSI M Ka4eCTB
MBIIUTCHUS, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(poBOoM oOmiecTBe. M3ydyeHune
anreOpbl o0ecTieyrBacT pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHSI, CHOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NeMCTBUS U BBIBOJBI, GopMyIHpoBaTh yrBepxacHus. OcBoeHHe Kypca anreOpbl obecrieuuBaeT
pa3BUTHE JIOTUYECKOTO MBINIJICHUSI OOy4JalouIuxcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIC PACCYXICHHs, 0000IeHne M KOHKpPETH3aIuio, a0CTparupoBaHWE W aHAJOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIBHOCTH
oOyuaroniuxcs, TIOITOMY CaMOCTOSITENIbHOE peUIeHHe 3agad  sBIsieTcs — peaju3anueit
NeSITeIbHOCTHOTO MPUHIINIIA OO y4eHUSI.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

B crpykrype mnporpammbl ydeOHOro Kypca «Airebpa» A OCHOBHOIO 0OIIero
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METoAnYecKue IuHuM: «Yucima u
BBIYHCIICHUSY, «AJreOpandeckre BbIpaKEHUS», «YpaBHEHHUS U HEPaBEHCTBa», «DYHKIUNY.
Kaxxnas u3 3THX cozepkarelbHO-METOIUYECKUX JIMHUM Pa3BUBAETCS HA MPOTSLKEHUU TPEX JIeT
M3YYeHHUS Kypca, B3aMMOJCUCTBYSI C IpYTUMU €ro JTUHUSIMU. B Xoae uzydeHus yueOHOTO Kypca
00yUarouuMcs PUXOJAUTCS JIOTHUYECKU PaCcCy/1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U ¢ 3TUM B mporpammy yueOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oOpa3oBaHUSA U
CHOCOOCTBYIOIIUE OBJIA/ICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMATUYECKOTO S3bIKA.
CopepxaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copepxanne auHUM «Yucoa W BBIYMCICHUS» CIYKUT OCHOBOM sl JAJbHEWUIIEro
M3YYEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMHUPOBAHHUIO YMEHHUSI MOJIB30BATHCS aIrOPUTMAMH, a TaKKe MPUOOPETEHHUIO MPAKTUYECKHX
HABBIKOB, HEOOXOTUMBIX JUIsI TIOBCEIHEBHOM XU3HU. Pa3BUTHE MOHSATHSA O 4YMCIIE HAa ypOBHE
OCHOBHOTO 00111ero 00pa30oBaHUs CBS3aHO C PAIMOHATBHBIMH M HUPPAMOHAIBHBIMU YHCIIAMHU,
(dbopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTENHLHOM 4YHCIE. 3aBeplIeHHEe OCBOCHMS YUCIOBOMN
JUHUHU OTHECEHO K CpeiHeMy 0011eMy 00pa30BaHUIo.

CogmepxaHue nByX anreOpanuecKux JHUHUA — «AnreOpandeckue BBIPAKCHHS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS MATEMATUYECKOTO
amnmapara, He0OXOIUMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTUKU, CMEXKHBIX TIPEIMETOB U MPAKTHKO-
OpUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO o0miero oOpa3oBaHus y4eOHBIN MaTepuant
TPYNIIUPYETCS BOKPYT PAlMOHANBHBIX BBIpOKEHHH. Anredpa JIeMOHCTPHpPYET 3HAueHUE



MaTEeMaTUKU KaK $3bIKa Ul IOCTPOEHUS MATEMATUYECKUX MOJEJNIEH, OMUCAaHUS IPOLECCOB U
SABJICHUI peasibHOTO MHpa. B 3amaum oOyuyeHus anreOpe BXOAAT Takke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOIMMOro, B YAaCTHOCTH, JUISI OCBOCHHA Kypca
nHPOpPMATUKHU, W OBJAJCHHE HABBIKAMU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3sBUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY
TBOPYECTBY.

Conmepxxanne  (QyHKIMOHATBHO-TpPAUUECKOW JIMHUM  HAIENICHO Ha  TOJydeHHE
00yJaroNIMMUCS 3HAaHUH 0 QYHKIUIX KaK BOKHEHIICH MaTeMaTHIeCKON MOJICIN JJIsl OTTUCAHUS U
HCCIIEIOBAaHUS Pa3HOOOpa3HbIX IPOLECCOB W SBJICHUM B mpupojae U obmectse. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYHYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHBIE, CUMBOJIMYECKHE, Tpapuueckue,
BHOCHT BKJIa/Jl B JOPMHUPOBAHUE MPEJCTABICHUI O POJIM MaTEMaTUKU B Pa3BUTUH LUBUIM3ALUH U
KYJIbTYPBI.

Tax kax nepexon Ha ®PII B 8—9 kitaccax mporcXoIUT HE B IEPBbIM I'OJ] U3yUEHUS YU€OHBIX
KYpCOB MPENYCMOTPETH 0COOBIN MOPSI0K Y4eOHOTO TIaHUPOBaHUS (TIEPEXOTHBINA IEPUO).

[Ipn paspaboTke paboueil mporpamMmbl MO MaTeMaTHKe JUIsl 8 Kiacca BKIIOYEH KypC
«BeposATHOCTh M CTAaTUCTHKA». 3a OCHOBY B3ATO COJEp)KaHHWE U IUIAaHUPYEMbIE DPE3yIbTaThl
yueOHOro Kypca «BepositHocTh 1 cratuctuka» B cootrBerctBuu ¢ ®PII 3a 8 kiacc, u 3a cuer
HEKOTOPOTO YIUIOTHEHHS MaTepHuaiia (100aBlieHus JOMOJHUTENBHOTO | yaca Ha u3ydeHue Kypca)
OTHECEHHOTI0 K 8 KJIacCy, M3Y4UTh B T€UEHHE OJHOIO roja mporpamMmmy kypca «BeposiTHOCTh U
CTATHUCTHUKA» M 3a 7, M 3a 8 KIIaCCHl.

OO6miee yuciio 9acoB, PEKOMEHIOBAHHBIX JIJIsI U3y4YeHUsl yueOHOTO Kypca «Anrebpa» B 8
kiacce — 136 gacoB (4 4aca B HeZeNIO),

COJEP)KAHUE OBYYEHUA

Yucsa v BIYUCTIEHUS

KBanpartuelii kopenb u3 uncina. [lorstue 06 upparmoHaabHOM Ynciie. JlecaTnunbie mpruOInKeHUs
UppalroHanbHbIX yucesl. CBoHcTBa apupMETHUECKUX KBaJAPATHBIX KOPHEH U UX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHHUI U BhIUKUCICHUIM. [leiicTBUTENbHBIC YKCTIa.

CreneHsb C 1eNIbIM NIOKa3areseM U € cBoiicTBa. CTaHIapTHAs 3alKCh YHUCIIA.

AsredOpanyeckue BbIpasKeHU s

KBagpatHblii TpEXUIEH, pa3yioKEHUE KBAIPATHOTO TPEXUIICHA HA MHOXKHUTEIIH.

Anrebpanveckas napoOb. OCHOBHOE CBOHCTBO anreOpandeckoil aqpodu. CrokeHue, BEIYUTAHHE,
YMHOXEHUE, [IeJieHne anredpandeckux ApooOeii. PanuoHanbHble BBIpOKEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHns 1 HEPAaBEHCTBA

KBanpatnoe ypaBHeHue, popmyna KopHel kBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipocteiliue npoOHO-palmoHaIbHBIC
ypaBHEHHUSI.

I'padmyeckas wuHTepmpeTalysi ypaBHEHUH C JBYMS TMEPEMEHHBIMU M CHCTEM JIMHEHHBIX
ypaBHEHUH ¢ IByMs IEpeMEeHHBIMU. [ [prMepbI perienns CucTeM HeIMHEUHBIX YPaBHEHUM C IBYMsI
MepEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1au aNreOpandeckiuM crocoooMm.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NepeMeHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeliHble HepaBeHCTBA ¢ OJIHOM nepeMeHHOU. CUCTEeMBbI JIMHEWHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM.

DyHKUUH

[Tonsitue pynkuu. O01acTh onpeAeneHus] 1 MHOKECTBO 3HaUeHUH QyHKIH. CiocoObl 3a1aHus
GbyHKIUH.
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I'padux ¢pynkmmuu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps! rpadhukoB GyHKUuH,
OTpaXKaroIINUX peabHbIE IPOLECCHI.

OyHKIMH, OTIMCHIBAIOLINE MPSIMYIO U 00paTHYIO TPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX I'padUKH.
Oyukun y = X2,y = X%, y =\x, y=|x|. [padudeckoe pelenne ypaBHEH il i CHCTEM ypaBHEHHil.
BeposiTHOCTH M CTATHCTHKA

[IpencraBnenne AaHHBIX B BUJAE TaONHWI, AUarpamm, rpadukoB. 3amosiHeHHe TaOJwIl, YTeHUE U
IIOCTPOEHUE UarpamMM (CTOJOUKOBBIX (CTOJIOUATHIX) U KPYroBbIX). UTeHHE rpa@uKoB peaabHbIX
nporeccoB. M3Bnedyenne nHGOpMaLUU U3 AUATPaMM U TaOIIUI], UCTIOIB30BaHUE U HHTEPIPETAIIHS
TTAHHBIX.

OmnwmcarenpHas CTAaTHUCTUKA: CpeAHee apupMeThdyeckoe, MeIWaHa, pa3Mmax, HaumOoJsbliee u
HauMeHblIlee 3HaueHUs1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciiyyailHOM U3MEHUNBOCTH.
CnyvaiiHbplii SKcriepUMEHT (OmIBIT) M ciydailHoe coOblThe. BepositHocTh M vactota. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B mpupoje U B oOuiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yuciao pébep u cymMmapHasi CTENEHb BEpIIHH.
[IpencraBnenune o cszHoctu rpada. Llenu u muxnsl. [lytu B rpadax. O6xon rpada (ditiepoB
nyth). [Ipencrasnenue 06 opueHTHpoBaHHOM Irpade. Pemenne 3agad ¢ noMoibio rpagos.
MHo03k€ecTBO, 2JIEMEHT MHOKECTBa, OJIMHOKeCTBO. Onepalny HaJl MHOKECTBaMH: 00beMHEHUE,
nepecedyeHue, JonosHeHne. CBOMCTBA oOlnepanuid HaJl MHOXKECTBAMHU: NEPEMECTHTENIBHOE,
coueTaTeNlbHOe,  paclpeaeiuTeNbHoe,  BKIO4YeHHs.  Mcnonb3oBanue — rpaduueckoro
MIpe/ICTaBICHHS] MHOKECTB JIJIsl ONTMCAHUS pealbHbIX MTPOLIECCOB U SIBICHUHN, IPU PELICHUH 3a/1a4.
N3mepenue paccenBaHus naHHBIX. /lucnepcust U CTaHIapTHOE OTKJIOHEHHE YHCIOBBIX HAO0OPOB.
JnarpamMmma paccenBaHus.

DneMeHTapHbIe COOBITHs ciydailHOro ombiTa. CioydaiiHble COOBITHS. BeposTHOCTH COOBITHH.
OnBITEI ¢ PABHOBO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITUsAMHU. CiydaiiHbIN BBIOOp. CBSI3h MEXITY
MaJOBEPOSTHBIMU M MPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAYKE.
Hepeo. CBoiicTBa I€peBbEB: EAUHCTBEHHOCTD IYTH, CYILIECTBOBAHUE BUCSIYEH BEPIIMHBI, CBSI3b
MEXAYy YMCIIOM BepIIMH U unciaoM péodep. [IpaBuno ymHoxkenus. Pemienue 3agad ¢ momolInbro
rpados.

[IpoTuBomonoxubie coObITUs. [narpamma Oiinepa. OObeaMHEHHUE U TEPECEUCHHUE COOBITHIA.
HecoBmecTHbie coObiTus. @opMyra CI0KEHHUS BEPOSATHOCTEH. Y clioBHAs BepoATHOCTh. [IpaBuio
ymHOKeHusl. HezaBucumbie coObiTus. [IpeacraBnenue skcnepuMenTa B BUIe aepeBa. Pemienue
3a/la4 Ha HaXOXCHHE BEPOSITHOCTEHN C IOMOIIBIO JIEpeBa CIy4yailHOro SKCIIepUMEHTa, TuarpaMmm
Ditnepa.

INIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTAaThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «Aisredpa»
XapaKTEePU3YIOTCSL:

1) naTpuoTHYeCcKOE BOCIINTAHHE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIJIOMY M HAacTOSALIEMY POCCUHCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHJKEHUSIM pPOCCUHCKHX MaTEeMAaTHKOB M POCCHUHCKOMN
MaTEMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO THUX JOCTH)KEHUHN B JPYTUX HAYKaX U MPUKIIATHBIX
cdepax;

2) rpaxIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHHMHA M pean3aluu ero IMpas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKHX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYyp I'pakJaHCKOro oO0IiecTBa (HarmpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K



OOCYKJICHHIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHXKEHUI
HayK{, 0CO3HAHUEM BXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacTHE B PEHICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYEeCKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTEMaTHYECKOTro 00pa30BaHUs Ha MPOTSKEHUU BCEU
KU3HU JJIs1 YCICITHON TPO(ECCHOHATBHON JICATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM HWHIUBUIYAIbHOW TPAEKTOPHUH OOpa3oBaHUs U
YKU3HCHHBIX TUIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OSMOLMOHATBHOMY W OICTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, PaCCYKICHUM, YMEHUIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS

OpHEHTAIled B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKa, MTPHUPOILI M O0OIIecTBa, TNMOHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBEYeCKON MesITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTHUS [TUBUIIU3AINH, OBJIAJICHUEM S3bIKOM MAaTEeMaTUKU M MaTeMaTUYECKOU
KyIbTypOH Kak CpEICTBOM TIO3HAaHUS MHpA, OBJIAJIECHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATENIbCKON AESITETbHOCTH;

6) pusuyeckoe BociuTanue, GOpMHUPOBaAHUE KYJIbTYPbI 310POBbSl M IMOLMOHAJIBLHOI'0
0/1aronosy4us:

TOTOBHOCTHIO MPUMEHSITh MaTEMAaTHUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/I0POBbSI, BEICHHS
3I0pOBOT0 00pasa KM3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHNU M OTIHIXA,
perynsipHas pu3nyeckass akTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM
CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYroro 4ejoBeKa;

7) 3K0JI0OTHYecKoe BOCIIMTAHME:

OpHEHTAIlell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KaIoIlllel cpefbl, IUIAaHUPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpY>XKaloUeil cpeiibl, OCO3HAHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKHX
po0JieM U MyTeil uX peuieHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEOMPEIENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JESITeIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS Y APYTUX
J0JIel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIUHU W3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHH, B TOM 4ucie (OPMYIUPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00BEKTax M SBICHUSX, B TOM UYHCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
nePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATE CTPECCOBYIO CUTYAIIUIO
KaK BbBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHpPOBaThb MPUHHMAEMbIe pEIICHUS U JCHCTBUS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JCHCTBUSA

ba3zoBble Joruueckue aeMcTBUA:
® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOMICHUH MEXKIY MOHSATHIMH, (HOPMYIHpPOBATh OMpENEIICHUs MOHSITUH,
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(UKaimu, OCHOBAHUS It 0000IIeHUS
W CpPaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIU3a;



BOCIPUHUMATh, (pOpMYyIHpOBaTh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTEIbHbBIC U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSAX, NpEIJaratb KPUTEPHUM Ui BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOJIbI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3dupartp 10Ka3aTEIBCTBA MATEMATHUECKUX YTBEP)KICHHH (IIPSIMBIE ¥ OT TPOTHBHOTO),
MPOBOJIUTH CaMOCTOSITEIPHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTEMAaTHYECKHX (PAKTOB,
BBICTPAaNBATh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PacCyXKJICHUS;

BBIOMpATh CHOCOO pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIOupaTh HanboJiee MOAXOASINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPUEB).

ba3oBble ucciaegoBarebCKHe AeiCTBHS.

WCIOJIb30BaTh  BOTMPOCHI  KAaK  HCCICNOBATCIIbCKHA  WHCTPYMEHT  ITO3HAHUSA,
(hopMyITHpPOBaTh BOMPOCHI, (PUKCHPYIONIHE IPOTHBOPEIHE, TIPOOIIEMY, CAMOCTOSTEIIHHO
YCTaHaBJ'II/IBaTI) HCKOMOE€ U JaHHOC, Q)OpMHpOBaTB FI/IHOT@SY, apFYMeHTI/IpOBaTI: CBOHO
MO3UIMIO, MHCHHE,

MPOBOJMTH IO CaMOCTOSITEIGHO COCTABJICHHOMY IIIaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE WCCIICJIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0H;

CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJALI 10  pe3yibTaTam
MPOBEIEHHOTO HAOJIOJCHHMSI, UCCIICIOBAHHS, OIICHUBATH JTOCTOBEPHOCTH IMOJYYECHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKIKE BBIJIBUTATh TPE/IOI0KCHUS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh UM M30BITOYHOCTH MH(OpPMAINH, JAHHBIX, HEOOXOAUMBIX
JUIS pEIICHUS 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hOpMy MpecTaBlieHus: HH(POPMAIMK U UIUTFOCTPUPOBATH pelIaeMble 3aauu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 0 KPUTEPUSAM, TPEIOKEHHBIM yIUTENIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

BOCIIPUHUMATH U (POPMYJIHPOBATH CYXICHHUS B COOTBETCTBHUU C YCIOBHSIMH U LEISIMU
OOILIeHUs, SICHO, TOYHO, TPAMOTHO BBIP&XKaTh CBOK TOYKY 3pCHHS B YCTHBIX WU
MHCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHS 33]a4i, KOMMEHTHPOBATh
TIOJTYYeHHBIH Pe3ybTaT;

B X07Ie 00CYXJICHUS 33]1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKAaeMOM TEMBI, IIPOOIEMBI,
pemraeMoii 3a/1a4u, BEICKAa3bIBaTh MJICH, HAllCICHHBIC HA TIOMCK PELICHUS, COMOCTABISTh
CBOU CYX/ICHUSI C CY)KICHUSMH JAPYTUX YYaCTHUKOB JIMAOra, 0OHApY)KHBaTh pa3nine
U CXOJCTBO TO3UIMH, B KOPPEKTHOH (opme (GopMynmupoBaTh pa3HOIIIACHS, CBOU
BO3paKEHMUS,;

NPEACTAaBIATh PE3YNIBTAThl PELICHUS 3a/1a4, SKCIIEPUMEHTA, HCCIICAOBAHHUS, POEKTa,
CaMOCTOSITEIFHO BBIOMpPaTh ()OPMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlUU U
0COOEHHOCTEH ayTUTOPHH;

MIOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMaHJHON Y MHIMBHIyaJIbHOW pabOTHI TpH
peuIeHnu yueOHBIX MaTeMaTHYECKUX 33/1a4;



® [IPpUHUMATh LEJIb COBMECTHOM JESITEIBbHOCTH, IIJIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactipenenaTh BUAbI paboT, J0roBapuBaThCs, 00CYKIATh MPOLIECC U Pe3yabTaT
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIFO/ICH;
® y4acTBOBATH B IPYNIOBBIX (popMax paboTsl (00CyKaeHNs, 0OMEH MHEHUSMHU, MO3TOBBIE
LITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU IEUCTBHUS
C JPYTMMH 4YJ€HaMH KOMaH/bl, OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPHUSIM, C(HOPMYITUPOBAHHBIM yIaCTHUKAMHU B3aUMOICHCTBU L.
PeryisitTuBHble YHMBepcaJIbHbIe yUeOHblIe AelicTBUS
Camoopranmu3anus:
® CaMOCTOATEIbHO COCTaBJATH IUIAH, AJITOPUTM pEIIeHUs 3ajadd (WM €ro 4YacTb),
BBIOMpATh c€roco0 pemieHus ¢ y4ETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BApPUAHTHI PELICHUM C y4ETOM
HOBOM HHpOpMaLINH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:
® BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara pelieHus
MaTeMaTUYEeCKOM 3a1auHu;
® MpeABHUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU pPEIICHUU 33/1a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OILIEHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTU MOCTABICHHOMN LIETH U YCIOBUSM,
O0OBSACHATH MPUUYMHBI TIOCTHKEHUS WU HEAOCTH)KEHUSI LIEJIM, HAXOIUTh OITNOKY, TaBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

Yucsa v BIYUCTIEHUSA

Hcnonb3oBaTh HauaabHbIE MPECTABICHUS O MHOKECTBE JEMCTBUTENBHBIX YUCEI JJIsi CPAaBHEHUS,
OKpYTJICHUSI M BBIYMCIIEHUH, U300pa)kaTh JEHCTBUTENIbHBIE YUCIIA TOYKAMH Ha KOOPAMHATHOU
MPSAMOI.

[IpumensaTh MoHsATHE apu(METUUYECKOro KBAJPAaTHOTO KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOJAUMOCTH KaJbKYJSATOp, BBIMOJHATH IIPeoOpa3oBaHUsl BBIPAKEHUH,
COoJIeprKaluX KBaJIpaTHbIE KOPHU, UCIIOIb3ys CBOUCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJBIIUX M MaJlbIX YHCE C MOMOIIBIO JIECATUYHBIX ApOoOel U cTerneHen
yucna 10.

AsredOpanyeckue BbIpasKeHU sl

[IprMeHSATh TOHATHE CTENEHU C IENBIM MOKAa3aTeNIeM, BBITIOIHATE MPE00pa30BaHUs BHIPAKEHUH,
COJIep>KalIUX CTEMEHH C IENIBIM TOKa3aTelleM.

BbINONHATE TOXKAECTBEHHBIE MPeoOpa3oBaHMsl PAllMOHATBHBIX BBIPAKEHUN HA OCHOBE IMPaBUII
JEUCTBUI HaJl MHOTOWICHAMH U alreOpandyeckKuMHu JpoOsiMHu.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsaTh TpeoOpazoBaHUsl BBIPAKEHHUH A pelIeHUs pa3IUYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHHUS H HEPABEHCTBA

Pemrate nuHeliHble, KBaJApaTHBIE YPAaBHEHHS U PAllMOHAIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs I€PEMEHHBIMHU.

[IpoBoauTh mMpoCTEMIINE HUCCIEIOBAHUS YPAaBHEHUM M CHUCTEM YpaBHEHUM, B TOM 4YHUCIE C
MpUMEHEeHHEeM TpaduyecKuX IpeCTaBIeHUl (YCTaHABINBATh, UMEET JIM YpAaBHEHUE WIIA CUCTEMA
ypaBHEHUH peIIeHUs], €CITH UMEET, TO CKOJIBKO, U IpoUee).

[TepexouTh OT CIOBECHOUW (GOPMYITHPOBKH 3a7auu K e€ anredpandeckoil MOJETH ¢ MOMOIIBIO
COCTaBJICHUSl YPaBHEHUS WJIM CHCTEMbl YpPaBHEHMM, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3ysbTarT.
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[IpuMeHsATh CBOWMCTBA YHMCIIOBBIX HEPABEHCTB JUISI CPABHEHHUS, OLIGHKH, pEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHONM M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl HWILTIOCTPAIHIO
MHOJKECTBA pEIIeHNI HEePaBEHCTBA, CUCTEMbl HepaBeHCTB. DenepanbHas paboyasi mporpamma |
Marematuka. 5-9 knaccel (0a30BbIi YPOBEHbD)

DyHKUUHA

[lorumars ¥ HCNONB30BaTh (PYHKIMOHAIbHBIE MOHITHUS U SI3bIK (TEPMHUHBI, CUMBOJMYECKUE
0003HaueHHMST), OTIPENIENIATh 3HaYeHNE (PYHKIIMHU 110 3HAYEHHUIO apryMeHTa, ONpPEIesaTh CBOWCTBA
byHKIHIH 110 €€ TpaduKy.

CTpouth rpad¥Kn dMeMeHTapHBIX GYHKIH BHga: Y= Kx,y= x%y= x°,y= \x,y=|x|, onuceisars
CBOMCTBA YMCIOBOK (DYHKIUH 110 €€ TpaduKy.

BeposiTHOCTB M CTATHCTHKA

Yurars uHpopMalnio, IPeICTABICHHYIO B Ta0JIMIax, HAa AUarpaMMax, MPEICTaBIsATh JaHHbIE B
BUJIE TaOJIML, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBbIE (CTOJIOYATBIE) U KPYrOBbIE) MO MaccHUBam
3HaueHuil. M3BiekaTh U mpeoOpazoBbIBaTh MH(OPMAIMIO, MPEJICTaBICHHYIO B BUIE TaOIuL,
yarpamm, rpauKoB, IPEACTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpaMm, rpaguKoB.
Wcnonb3oBath  JUisi  ONMUCAaHUS  JAHHBIX ~ CTATUCTHUYECKHWE  XapaKTEPUCTUKHU:  CpelHee
apudmernueckoe, MeraHa, HanboJbIlIee U HAaMMEHbIIee 3HAaYeHUs, pa3Max.

Nwmetp mpeacraBieHue o ciiydailHON M3MEHUYMBOCTU Ha MpUMepax IeH, PU3NYECKUX BEIUYHH,
AHTPONOMETPUYECKUX JIaHHBIX, UMETh MPE/ICTABICHHE O CTATUCTUYECKONW YCTOMYUBOCTH.
OnuceiBaTh JaHHBIE C TMOMOINBIO CTAaTUCTUYECKHX ITOKa3aTeseil: CpeqHUX 3HauYeHUH U Mep
pacceuBaHus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE).

Haxonuth 4acToThl YMCIOBBIX 3HAUEHUH M YacTOTHI COOBITHUI, B TOM YHCIE MO pe3ylbTaTaM
W3MEPEHUH 1 HaOII0ICHUH.

HaxonuTh BEpOSATHOCTH CilydallHBIX COOBITMH B OMNBITAaX, 3Has BEPOATHOCTU 3JIEMEHTapHBIX
COOBITUI, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMM.
Hcnonws3oBath rpadudeckue MOJCIH: IEPEBO CIYYAHOTO SKCIEPUMEHTA, AUarpaMMbl Jitiepa,
qHCII0Bas MpsAMasl.

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, IOJMHOXKECTBO, BBINOJIHATH ONEpallUd  HaJ
MHOJKECTBaMHU: OObEIUHEHUE, NIEPECeUEHUE, NOMOJHEHHE, ePEUNCIATh 3JIEMEHThl MHOMKECTB,
IPUMEHATh CBOMCTBA MHOXECTB.

Hcnonp3oBate rpaduyeckoe MpeicTaBieHUEe MHOKECTB U CBSI3€M MEXAy HUMH JUI ONMCaHUS
IIPOLIECCOB U SABJICHUH, B TOM YHCIIE NPHU PEIICHUM 3ajJad U3 APYruX Y4eOHBIX MPEIMETOB U
KYpCOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaunmeHnoBanue pasgeia Koa- Koa- OcHoBHOE coepxaHue OcHOBHBIEC BH/BI 1eATEIbHOCTH
(TemMbl) Kypca BO BO o0yuaromuxcst
YacoB | KOHTP.
padot
Yucna v BBIYUCIICHUS. 15 1 KBanpartuslii kopenb u3 uucina. [lonarue o6 ®opmyMpoOBaTH onpeaejeHue
KBanpatnsle kopHU UpPpaLMOHATILHOM yHciie. JlecaTuuHble KBaJIpaTHOTO KOPHS u3 qHca,
npUOIMKEHNS UPPAMOHATIBHBIX YHCEL. apu(pMETHUUECKOTO KBAIPATHOTO KOPHSL.
JeiictButenpHble yncna. CpaBHEHHE IIpumeHnsTh oIepaluo U3BJICYCHUS

JEHCTBUTEILHBIX YHCETT.
YpaBHeHHE BH/A X° = .

CpoiicTBa apu(METUUECKUX KBAJAPATHBIX KOPHEH.

[IpeoOpa3oBaHue YUCIOBBIX BbIPAKEHHH,
CoJiepXKalluX KBaApaTHbIE KOPHU

KBQJPAaTHOTO KOPHS M3 4YHUCIA, HMCHOJIb3YS
MpU HEOOXOTUMOCTH KAJbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU IEIBIMHU
YUCJIaMU U JICCATHYHBIMU JPOOSMHU.
CpaBHUBATH " YHOpsSiI0YMBATh
parMoHANbHBIE W HPPAIMOHAIBHBIC YHCIIA,
3alMCaHHble € TIOMOUIBIO  KBAJPATHBIX
KOpHEil.

HccnenoBath ypaBHeHHE X2 = @, HaXOAUTh
TOYHBIC U IPUOIMKEHHBIE KOpHHU TTpH a > 0.
HUccnenoBarb CBONCTBA KBaJPaTHBIX
KOpHEH, MTPOBO/IS YACIOBBIE IKCIIEPUMEHTHI C
HCIIO0JIb30BAHNEM KaJIbKYJISITOpa
(KOMITBIOTEDPA).

Jloka3pIBaTh CBOWCTBA apU(METUUECKUX
KBaJPAaTHbIX KOpPHEW; NPUMEHSATh WX IS
peoOpa3oBaHUs BIPAKEHUIA.

BbinosHATL npeodpa3zoBaHMsi BLIPAKECHUH,
coJepKaluX KBaJipaTHble KOpHU. BeIpaxaTh
MEPEMEHHbIE M3  TEOMETPUYECKUX U
bu3nuecKkux bopmyi. Beruncaars
3HAYeHUS BBIPAXKECHH, coJiepKaImnx
KBaJpaTHbIE  KOpPHHU,  HUCIOJNb3yd  MpHU
HE0OXOIMMOCTHU KaJIbKYISTOP.
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Hcnoan3oBath B X0AC pCHICHUA 3adad
QJICMCHTAPHBIC MPCACTABJIICHUA, CBA3AHHBIC C
HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHNH.

3HaKOMHMTBCSI €  HMCTOpHell  pa3BUTHUS
MaTreMaTuKn
HHOP/20P https://resh.edu.ru
https://m.edsoo0.ru/7f415b90
https://math8- vpr.sdamgia.ru/
https://uchi.ru/
[IpencraBnenue qaHHBIX 4 [IpencraBneHune JaHHBIX B TAOJIUIIAX. OcBauBarthb Crocoobl IIpEeACTaBICHUSA
HpaKTquCKHe BBIYUCJICHUA T10 Ta6J'II/I‘—IHI)IM CTAaTUCTUYCCKUX JAaHHBIX u YUCIIOBBIX

JTaHHBIM. M3BNIeueHne u nHTepIpeTanus
TaOMMYHBIX JaHHBIX. ['paduueckoe
MIpe/ICTaBJICHNE TaHHBIX B BUAE KPYTOBBIX,

CTOJIOMKOBBIX (CTOJIOUATHIX) nuarpamm. UteHue u

noctpoenue auarpamm. [Ipumepsr
JneMorpapuuecKux TuarpaMmm.

MAaCCHBOB C TIOMOIIIBIO TAOJIUIL M JHArpamMM C
WCIIOJIb30BAHNEM aKTyalIbHBIX W BaXKHBIX
JAHHBIX (memorpadudeckue JTaHHEIE,
TIPOU3BOJICTBO MTPOMBIIIIICHHO T "
CEJILCKOXO3SIMCTBEHHON MPOYKIWH,
0OIIIECTBEHHBIC U TIPUPOHBIC SIBICHHS).
N3yuyaTth MeTOABI pabOTHI C TAOJUYHBIMU U
rpaguueckuMu MpeCTaBICHUSIMH JaHHBIX C
MOMOUIBI0 LHU(POBBIX PECYpPCOB B  XOJe
MPAKTHYECKUX paboT

LHOP/20P https://m.edsoo.ru/7f415fdc

OmnuncarenbHas CTaTHCTHKA. 6
PacceuBanue JaHHBIX

Yucnossie Habopbl. CpenHee apupmMeTHIecKoe.

Menuana yrciaoBoro Habopa. Y cToOMUMBOCTh
Me/IUaHBbl.

Haubounbiiee 1 HauMeHblIee 3HAUCHUS
4KCcI0BOro Habopa. Pazmax.

OtxnoHenus. Jlucnepcust YUCI0BOTO Habopa.
CranyiapTHOE OTKJIIOHEHHE YHCIIOBOrO Habopa.
JlnarpaMMBbl pacceMBaHUs

OcBauBaTh NOHSITHSI: 4YHUCJIOBOW HaboD,
Mepa LEHTpaJbHOM  TeHaeHUuH  (Mepa
LIEHTpa), B TOM qucie cpenHee
apudMeTHuecKoe, MeIMaHa.

OnuceiBaTh CTaTUCTUYECKHE JAHHBIE C
MIOMOIIIbIO  CpeHero apu(pMEeTHYeCKoro u
MeauaHsl. Pemars 3agaun.

M3y4yaTs cBOMCTBA CPEIHUX, B TOM YUCIE C
MOMOIIbI0 IIM(POBBIX PECypcoB, B XOJe
PAaKTUYECKUX paboT.



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415fdc
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OcBauBaTh TNOHATHA: HauOoJbllIee U
HaMMEHBIIee 3HAYEHUS YMCIOBOTO MAaCCHBA,
pa3Mmax.

Pemats 3aga4m Ha BeIOOp criocoOa onucaHus
JTAHHBIX B COOTBETCTBUU C TPUPOJIOH TaHHBIX
U TIETISIMU UCCIICTIOBAaHUS

OcBauBaTh  NOHATHUSA:  JHUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE, MCIIOJIb30BaTh ATH
XapaKTePUCTHKH ISl OTIMCAHUS PACCEHMBAHHS
JTAHHBIX.

BbiiBUraTh rumore3bl 00 OTCYTCTBUHU WU
HAJIMYHUA CBSI3H TI0 TMarpaMMaM pacCeBaHMUS.
CTpouTh JMarpaMMbl pPacCeMBaHUS  TIO
UMEIOIAMCSl JTAaHHBIM, B TOM YHCIIE C
TIOMOTIIFI0 KOMITHIOTEPA

IHOP/20P https://infourok.ru/opisatelnaya-statistika-4779363.htm
https://resh.edu.ru/subject/lesson/3409/start/
https://m.edsoo.ru/7f415fdc

Yycia ¥ BEIYUCIICHHUS. 7 1 Crenenb c 1enbIM nokasarenem. CtaHgapTHas
CreneHs ¢ 1eJIbIM 3alUCh YUCIA.
oKazaTeyeM Pa3mepnr 00bEKTOB OKpyXkatomero Mmupa (0T

3JIEMEHTAPHBIX YACTHIL 0 KOCMUYECKUX
00BEKTOB), [UIMTEILHOCTH MIPOIIECCOB B
OKPYKaIOIlleM MUpE.

CBoiicTBa CTEMEHHU C IENBIM ITOKa3aTeIeM

®opmMyIMpPOBATH ONpeaeieHHe CTCIEHU C
IIEJIBIM TTOKa3aTesIeM.

IIpeacTraBiasaTh 3anmuch OOJBITUX W MaJbIX
yucen B CTa”HAapTHOM Buje. CpaBHMBATH
Ypciaa W BEIMYMHBLI, 3alHdCaHHBIE C
HCIIOJIb30BanneM crerneHu 10.
Hcnonb30BaTh 3aIUCHh YHCEN B CTAHAAPTHOM
BHJIC Ul BBIPAKCHUS pPa3MEpPOB OOBEKTOB,
JUIUTEIBHOCTA IPOLIECCOB B OKPYXKAIOIIEM
MHUpE.

®opMyJIHpOBATH, 3amuCchbIBATh B
CHUMBOJIMYECKOI popme u
WIJIIOCTPUPOBATh NPHMEPAMH  CBOICTBa
CTEIICHHU C LIEIBIM MOKa3aTelIEM.

IIpuMeHATH  CBOMCTBA  CTENEHU  JUIS
npeoOpa3oBaHMsl BBIPAKEHUH, COIEPIKAIINX



https://infourok.ru/opisatelnaya-statistika-4779363.htm
https://resh.edu.ru/subject/lesson/3409/start/
https://m.edsoo.ru/7f415fdc
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CTEIICHH C IIeIIbIM T0Ka3areieM. BoImoaHaTh
HeﬁCTBHﬂ C 4ucCjidaMH, 3allMCaAaHHBIMH B
CTaHAapTHOM BuJC (YMHOXCHHUE, JCIICHUE,
BO3BEJICHHE B CTCIICHB)

HHOP/20P https://resh.edu.ru

https://m.edsoo.ru/7f415b90

https://math8- vpr.sdamgia.ru/

https://uchi.ru/

AnreOpandeckue 5 KBanpatublii TpéxuiieH. Paznoxenne Pacno3naBarb  KBaJpaTHBIA  TPEXWIEH,
BbhIpakeHUs. KBagpaTHbIi KBaJIPaTHOTO TPEXWICHA HA MHOKHTEIN yCTaHaBJIUBATh BO3MOKHOCTh €ero
TPEXUIEH Pa3IoKEHUS HA MHOKUTEIIN.
PackiaapiBaTh HA MHOKMTEJIN KBaIPAaTHBIN
TPEXWIEH c HEOTPULIATEIIbHBIM
JIMCKPUMHUHAHTOM

IHOP/20P https://resh.edu.ru

https://m.edsoo.ru/7f415b90

https://math8- vpr.sdamgia.ru/
https://uchi.ru/

Cny4aliHasi UBMEHUYMBOCTh 3

Crny4aifHas ”3BMEHUYMBOCTH (TTpuMepsl). YacToTa
3HauUEHUH B MaccuBe JaHHBIX. [ pynmnupoBka.
['ucTorpammel.

OcBauBaTh NMOHATHA: YaCTOTa 3HAUYCHUU B
MacCHUBE [JaHHBIX, TPYNIUPOBKA JAaHHBIX,
rUCTOrpaMma.

CTpouTh U aHAJIM3MPOBATH THCTOIPAMMBI,
NOoAOUPATH NMOAXOAALIUH IIar FPYIIHUPOBKH.
OcBauBaTh rpaduyecKkue MpeaACcTaBICHUSI
pa3HbIX BUIOB CIy4allHOW W3MEHYUBOCTH, B
TOM YHCIIE C TIOMOIIBI0 IU(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKOI pabOTHI

LHOP/20P https://m.edsoo.ru/7f415fdc

Beenenue B Teopuio rpagos 6

I'pad, Bepinna, pedpo. [IpencraBnenue 3agauu c
nomotisio rpada. CteneHs (BaJCHTHOCTH)
BeplIuHbIL. Yncio pédbep u cyMMapHas CTeleHb
BepumuH. ens u nuki. Ilyte B rpade.

OcBauBaTth nousiTusi: rpad, BepiirnHa rpada,
pebpo rpada, cremeHbp  (BaJIEHTHOCTH
BEPIIUHBI ), ETb U UKL



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415fdc
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[IpencraBnenwue o cBszHOCTH rpada. O6xoxa
rpacda (sitiepoB nyTh). [IpencraBnenne 00
OpUEHTHPOBAHHBIX Ipadax.

HepeBo. CoiicTBa nepeBa: eAMHCTBEHHOCTh
IyTH, CYIIIECTBOBAaHUE BUCSYCH BEPUINHBI, CBS3b
MEXTy YACIIOM BEPIIMH U YUCIOM pEDep.
[IpaBuiio ymMHOXeHUsA

OcBauBaTh NOHATHS: TTYTh B Tpade, diliepos
yTh, 00X0]1 Tpada, OpUeHTUPOBAHHBIH rpad.
PemiaTe 3a1a4M Ha MOWCK CyMMBI CTEIIEHEN
BEPILINH

rpada, Ha MOMCK oOxoma rpacda, Ha IMOWCK
yTeil B OPUEHTHPOBAHHBIX rpadax.
OcBauBaTh cnoco0bl MpeiCTaBICHUS 3a/1a4
U3 Kypca anreOpbl, TE€OMETpUHU, TEOpUHU
BEPOSITHOCTEH,  JIpYyrMX  NIPEeIMETOB  C
OMOLIBI0  rpados (kapTsl, CXEMBI,
AJIEKTPUYECKHE  LEeNu, (QYHKIHOHAIbHbIE
COOTBETCTBUS) Ha IPUMEPAX.

OcBauBaTh NMOHATHSA: JCPEBO Kak Trpad Oe3
LUKJa, BHCSYas BepuIMHA (JIMCT), BETBB
JiepeBa, MyTh B IepeBe, UaMeTp JAepeBa.
H3yuath cBoiicTBa JepeBa: CyllecCTBOBAHUE
BUCAYEH BEPIIMHBL, €JUHCTBEHHOCTh IYTH
MEXAy IBYMs BEpIIMHAMH, CBS3b MEXKIY
YHCIIOM BEPILIUH U YUCIOM pEGEp.

Pemath 3a71a4u Ha MOMCK U NEPEUYUCIICHUE
nyTel B iepeBe, onpeaeseHre Ynuciaa BepIIuH
unmn pébep B nepeBe, 00xox OWMHAPHOTO
JiepeBa, B TOM YHCIIe C IPUMEHEHUEM ITpaBuIIa
YMHO>KEHUS

LHOP/30P https://m.edsoo.ru/7f415fdc
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya

AnreOpanveckue 15 1 Anrebpaundeckas apoOb. JlomycTuMble 3HaUCHUS
BBIPKEHUSL. MEPEMEHHBIX, BXOSIIUX B alredpandeckue
Anrebpanyeckas 1poOb BbIpakeHUs1. OCHOBHOE CBOMCTBO

anreOpandeckoit 1podu. CokpaieHue apooeii.
CrnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U JICTICHNE
anreOpanyeckux pobeit. [IpeoOpasoBanue

3anuchIBaTh areOpanyecKue BBIPAKCHHUS.
Haxoauth 00acTh onpenenaeHus
paIMOHAIBLHOTO BBIPAYKEHUSI.

BbINOJHATL YHCIOBBIE IOACTAHOBKH U
BBIYUCJSATH 3HaUY€HUE IpoOH, B TOM YHCTE C
MOMOIIIBIO KAJIbKYJISITOPA.



https://m.edsoo.ru/7f415fdc
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
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BBIPKCHUH, COJIEpIKaIUX areOpandeckue
npobu

@®opmyJHpoBaTh  OCHOBHOE  CBOMCTBO
anreOpanyeckoil poOu M NPHUMEHSITh €ro
JUTst IpeoOpa3oBaHus IpoOei.

BpInoHATL AelCTBUA C aireOpanyecKuMu
npobsimu.  Ilpumenste  npeoOpa3zoBaHus
BBIPQ)XCHUM ULl pelIeHUs 3a1ad. Beipaxkars
nepeMeHHble 13 Qopmyn (puznUECKuUX,
F€OMETPUYECKUX, OIMCHIBAIOLINX OBITOBBIE
CUTYaI1N)

HOP/20P https://resh.edu.ru
https://m.edsoo0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/

BepositHoCTh 1 yacToTa 7
CITy4aifHOTO COOBITHSI.

CiyyaliHblii OTIBIT M CITy4aifHOE COOBITHE.
BepositHOCTh M yacToTa coObiTHs. Poiib
MaJIOBEPOSITHBIX U MPAKTHUYECKU JOCTOBEPHBIX
coOBITHI B IPpUPOJIE U B oOmecTBe. MoHeTa U
urpaiabHasi KOCTb B TEOPHUHU BEPOSTHOCTEH.
DneMeHTapHble COObITHS. CyJaitHbie COOBITHS.
bnaronpusTcTByloIINe 3jeMeHTapHble COOBITHSL.
Bepostaoctu coObITHii. OTBITH €

PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHU COOBITHSIMH.

CrnydaifHbIN BBIOOD.

OcBanBaTh NOHATHSA: CIyYalHBIA OIBIT U
clIydyailHOe CcOObITHE, MAaJOBEPOSITHOE U
IPaKTUYECKU JOCTOBEPHOE COOBITHE.

M3yyarp  3HaYMMOCTP  MaJIOBEPOATHBIX
COOBITHI B TIPUPOJIC W OOIIECTBE HA BAXKHBIX
npuMepax (aBapuM, HECUacTHblE Ciydau,

3aluTa NepCOHAIBHOM uHpopmanumy,
neperavya JaHHbBIX).
N3yuatb pOJIb KJIACCHYECKUX

BEPOSATHOCTHBIX MOJIeNIel (MOHETa, UrpabHas
KOCTb) B TEOPUU BEPOSITHOCTEH.

Habawoaath M M3y4yaTh 4acToTy COOBITHI B
IPOCTBIX IKCIIEPUMEHTAX

OcBauBaTh  NOHSTHA: AIIEMEHTapHOE
coObITHE, ciydailHoe  COOBITHE  Kak
COBOKYITHOCTb 6J1aronpUsATCTBYIOIINX

SJICMCHTApPHBIX CO6BITPII>1, PAaBHOBO3MOKHBIC
9JICMCHTAPHBIC COOBITHS.

Pemiatn 3aJ1aYM Ha BBIYHCIICHHUC
BCPOHTHOCTGI\/’I COOBITHI 1O BCPOATHOCTAM
9JICMCHTAPHBIX COOBITHI CJ'Iy‘-IElfIHOFO OIIbITA.



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
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Pematns 3a1a4u Ha BBIYUCIICHUE
BEPOSATHOCTEH COOBITMUH B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMH
COOBITHAMHU

ITOP/20P https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya

https://m.edsoo.ru/7f415fdc

VYpaBHEHMS U HEPABEHCTBA. 15
KBagparHsle ypaBHEHUS

KBagparnoe ypaBHenue. HenosiHoe kBaapatHoe
ypaBHeHrEe. Popmyiia KOpHEN KBaIpaTHOTO
ypaBHeHus1. Teopema Buera.

Pemenue ypaBHeHM, CBOIAIIMXCS K
kBajapaTHbIM. [IpocTeiimue qpodHO-
palOHAIbHBIE YPABHEHUS.

Pemrenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
KBaJJPAaTHBIX YPaBHEHUI

Pacno3HaBaTh KBaJpaTHbIE ypaBHEHUS.
3anuceiBaTh (opMyJIy KOpHEH KBaJI[PaTHOTO
YpaBHEHUS; pemiaThb KBa/IpaTHbIE
YPABHEHMs — TIOJIHbIE U HETIOJIHBIE.
IIpoBoauTh mpocreiilue HCCAeI0BAHUSA
KBaJPaTHBIX YPaBHEHUM.

Pemats  ypaBHeHMs, cBoJfIMecs K
KBaJIpaTHBIM, C TIOMOIIIbIO TPe0Opa3oBaHuil U
3aMEHOM MEePEMEHHOM.

Habaonats M aHAJTU3MPOBATDH CBA3b MEKTY
KOpHAMH M Kod(HIIMEeHTaMU KBaJIpaTHOTO
YpaBHEHUS.

®opmyaupoBaTh TeopeMy Buera, a Takxke

o0paTHYIO  -T€OpeMy, TPUMEHITh  OTH
TEOPEMBI JUIS PEeLICHUS 3a/1a4.
Pemartn TEKCTOBLIE 3a1a4M

anredpandeckuM CrocoOoOM: MEpPexXoJuTh OT
CJIOBECHOH (OPMYIUPOBKH YCIOBUS 3a/1a4H K
anredpandeckoil MoJIenH MyTéM COCTaBIICHUS
YpaBHEHUS; pemiarthb COCTaBIIEHHOE
ypaBHEHUE; UHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHUTBCSI €  HMCTOpPHEH  pa3BUTHUSA
anreOpbl

HHOP/20P https://resh.edu.ru
https://m.edsoo0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/



https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/

16

MHuoxecTBa

MHoecTBO, MOAMHOXkeCTBO. Oniepaiuu Hal
MHOECTBAMU: 00bEJMHEHNUE, ITEpPEeceUeHHE,
JIOTIOJTHEHHE.

CBoiicTBa ormepanuii HaJl MHOYKECTBAMHU:
NePEMECTUTEIILHOE, COYETATEILHOE,
pacrnpenenuTeNIbHOe, BKIIOYCHUSI.
I'paduueckoe nmpencraBieHre MHOKECTB

OcBauBaTh MOHSTHS: MHOKECTBO,
AIIEMEHT MHOXECTBA, ITOJMHOXKECTBO.
BoInoaHaTs onepanuu HaJl
MHOXECTBaAMMU: 06’[)6I[I/IH€HI/IG,
nepeceueHue, nomnonHenne. Mcnoib30BaTh
CBOIiCTBA! NEPEMECTUTEINIFHOE,
COUETaTeNbHOE, pacrpenenuTeNbHOe,
BKJIIFOUCHUA.

HUcnosb30BaTh rpaduyaeckoe

IIPEACTABJIICHUE MHOYKECTB IPU ONHMCAHUH
peaNbHBIX MPOLECCOB U SBICHUH, IPHU
pellleHnr 3ajad M3 JApPYrux YydeOHBIX
IIPEAMETOB U KypCOB

HOP/20P https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv

https://m.edsoo.ru/7f415fdc

CrnydaiiHple COOBITHS

4

[IpoTuBomonoxxHoe codpiThe. Jmarpamma

Ditnepa. O0beIMHEHNE U TIEPECECUCHUE COOBITHIA.

HecoBmecTHbie coObITHS. DOpMYITa CIIOKEHUS
BeposiTHOCTEH. [TpaBriio yMHOKEHUSI
BEPOSITHOCTEH. Y CIIOBHASI BEPOATHOCTb.
HezaBucumpie coOwitus. [IpencraBnenue
CIIy4aifHOTO HKCIEPUMEHTA B BUJE JIepeBa

OcBauBath NOHSATHSA: B3alMHO
MPOTUBOMOJIOKHBIE COOBITHSA, OIEpaluu
HaJl COOBITHSIMU, o0beMHEHNE u
MepeceveHne COOBITHH, TuarpaMma Jumepa
(Duinepa—Benna), COBMECTHBIE u
HECOBMECTHBIE COOBITHSI.

H3yuyatr TeopeMbl O  BEpOSATHOCTHU
0o0bemMHEeHHsI JBYX COOBITHH ((hOopMyIbI
CJIOKEHHS BEPOSATHOCTEH ).

Pemath 3a7a4yu, B TOM 4YHUCIIE TEKCTOBbBIE
3aJaud  Ha OMpeeNieHue BEpOSTHOCTEH
00BbeIMHEHUS U

nepeceyeHusi COOBITUH € MOMOIIBIO
YUCIOBOM MpsAMOM, [uarpamm Oijepa,
(bOpMyITBI CTIOKEHUST BEPOSATHOCTEH.
OcBauBathb MOHSITHUSL: MIPABHIIO
YMHOXEHUSI  BEPOATHOCTEH,  YCIIOBHAs
BEPOSITHOCTh,  HE3aBHUCHMBIE  COOBITHUS
JIEPEBO CIIYYAHOTO OIIBITA.



https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://m.edsoo.ru/7f415fdc
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H3zyuyars CBONCTBA
HE3aBUCUMBIX COOBITHH.
Pemars 3agaum  Ha onpencieHuE U
HCIIOJIb30BaHKME HE3aBUCHUMBIX COOBITHI.
Pemars 3a1a4u Ha MOKUCK BEPOSATHOCTEM, B
TOM YHCJIE YCIOBHBIX, C MCIOJIb30BaHUEM
JIepeBa CIIy4allHOTO OTBITA

(ompenenenus)

HOP/20P https://m.edsoo.ru/7f415fdc

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-

sobytiia-2795

https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796

VYpaBHEHUS 1 HEPAaBEHCTBA. 13
Cucremsl ypaBHEHUI

JIuneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU,
ero rpaduk, IpUMEPHI PEIICHHS YPaBHEHUN B
LEJbIX YUCIIAX.

Pemenue cucteM AByX JTMHEMHBIX YpaBHEHUH C
IByMsl iepeMeHHbIMU. [IpuMeps! penieHus
CHCTEM HEJIMHEUHBIX YPABHEHUH C JBYMS
NEePEMEHHBIMH.

['padmueckast uHTEpIpETaLlUsl YPABHEHUS C IBYMS
NEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM
ypaBHEHUH

Pacno3HaBatb JMHEHHBIE
JBYMsI IEpEMEHHBIMH.

Crpouthb rpaduku JUHEWHBIX YpaBHEHUH, B
TOM YHCJIE MCI0JIb3YSl HU(POBbIE pecypchl.

YpaBHEHHUS C

Pazamuarn napajuieabHbIC n
MepPECEKAIOIINECS psIMbIE o X
YpaBHEHUSIM.

Pematn CUCTEMEI JIBYX JIMHEHHBIX
ypaBHEHUH c JBYMSI TepeMEHHBIMU

MO0/ICTAHOBKOM U CIIOKEHUEM.

Pematp npocreiiline cUCTEMBI, B KOTOPBIX
OJIHO U3 YpaBHEHHI HE SBISETCS JIMHEHHBIM.
IMpuBoauTh rpagpuyeckyro
HHTEPNPeTAUMI0 pEIICHUS YypaBHEHHS C
JIBYMsI IEPEMEHHBIMU M CUCTEM YpaBHEHHH ¢
JBYMsI TIEPEMEHHBIMH.
Pemars TEKCTOBBIE
anreOpanyeckuM crocooom

3a4a4n

HHOP/20P https://resh.edu.ru
https://m.edsoo0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/



https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-2795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-2795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
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VYpaBHEHMS U HEPABEHCTBA. 12
HepasencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepasenctBo ¢ oqHOM nnepeMeHHON. JInHeliHbIe
HEPaBEHCTBA C OJJHOM IIEPEMEHHOM U UX
pemienue. CucreMbl JMHEUHBIX HEPABEHCTB C
OJHOW ITIEPEMEHHOM U UX PEIICHUE.

N3obpaxenue pemieHus JMHEMHOTO HEPABEHCTBA

Y UX CUCTEM Ha YUCJIOBOM MPSMOM

D®opMyIMpPOBAThL  CBOHMCTBA  YHUCIOBBIX
HEPaBEHCTB,  WJUIIOCTPUPOBATH  HUX  Ha
KOOPAMHATHOU IpsAMO1, JA0Ka3bIBATh
anreOpanvecku.

IIpuMeHATH CBOICTBAa HEPAaBEHCTB B XOJE
pewenns  3amad.  Pematb  JMHEHHbIE
HEpaBEHCTBA €  OJHOM  IIEPEMEHHOH,

n300pakaTb  pelICHHE HEPABEHCTBA  HA
YUCIOBOW MPSAMOM.

Pemiate cucTEMBl JMHEHHBIX HEPABEHCTB,
n300paxaTh pelIeHne CHUCTEMbl HEPaBEHCTB
Ha YUCJIOBOW MTPSIMOM

IHOP/20P https://resh.edu.ru
https://m.edso0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/

OyHKIUH. 5
OCHOBHEBIE IOHATHUA

[Tonsarue pynkumuu. O6IaCTh OTIPEICTCHUS U
MHOECTBO 3HaueHU QyHKIUU. CIOCOOBI
3aiaHus PyHKITH.

I'padux pynknun. ColicTBa PyHKIMH, X
oToOpakeHue Ha rpaduke

Hcnoas3oBatb (GyHKIMOHAIBHYIO
TEPMHUHOJIOTHIO 1 CUMBOJIMKY.

BouruucasaTh 3HaYeHuss (QYHKIUH, 3aJaHHBIX
dbopmynamu (ipm HEOOXOAMMOCTH
UCIOJIb30BAaTh KAJIBKYISTOP); COCTABJIATH
Ta0JMUbI 3HAYEHUH QYHKIUH.

CTpouth Mo TOYKaM rpapuku QyHKIIHiA.
OnuceiBaTh CBOMCTBA (PYHKIIMH Ha OCHOBE
e€ rpauueckoro mpeiCcTaBICHHUS.
HUcnoan3oBatb (GyHKIHOHATIBHYIO
TEPMHUHOJIOTHIO U CUMBOJINKY.
UccaenoBarp MIPUMEPDI rpadukos,
OTPAXKAIOMIUX  pEalbHbIE  MPOUECCH U
apieHus. [IpuBoAMTH MPUMePbI MPOLIECCOB
U SIBJICHUU C 3a/IaHHBIMU CBOMCTBAMH.
HUcnoan3oBath KOMIIIOTEPHBbIE
nporpamMmbl  JUisi TIOCTPOCHUS TpaduKoB
(GyHKIUI ¥ U3y4eHHsI UX CBOMCTB



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
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HHOP/20P https://resh.edu.ru
https://m.edsoo.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/

OyHKIHH. 9
UYucnosele QyHKIUU

Urtenne 1 mocTpoeHue rpadukoB (yHKITHIA.
[Ipumeps! rpagukoB GyHKIIUH, OTpasKaIOIIUX
peayibHbIE TPOIECCHI.

DYHKIMH, ONIMCHIBAIOLIUE IPAMYIO U 00OpaTHYIO

IMPONOPHUOHATIBHBIC 3aBUCUMOCTH, UX Fpa(l)I/IKI/I.

I'paduk GpyHKINH y = X2,

Oynxmmn y = X2, y= x5, y=\x, y = | x |;
rpaduueckoe pernieHre ypaBHeHUN U CUCTEM
ypaBHEHUH

Haxoauth ¢ moMoumbio rpadpuka Qysxkuun
3HAQYEHHE OJIHOM M3  PpaccMaTpUBAEMBbIX
BEJINYMH I10 3HAYECHUIO Ipyroi. B HeCI0KHBIX
caydasx BbIpaKaTh ¢popmy.ioi
3aBHCUMOCTh MEXIY BEJIMYMHAMU.
OnuceIBaTh XapakTep HW3MEHEHHs OJHOU
BEJIMYMHBI B 3aBHCHUMOCTH OT W3MEHEHHUS
APYroii.

Pacno3HaBath BUIBI M3ydaeMbIX (YHKIUH.
Iloka3bIBaTh CXeMAaTH4YE€CKHU ITOJOKEHHUE Ha

KOOPJMHATHOU MJIOCKOCTH rpagukoB
dymkrmit Buma: y = x2, Yy =x3, y=\x, y = | x|.
HUcnoab3oBaTh (pyHKUMOHAIBLHO-

rpaguyeckue npeacTaBJIeHus i peLICHUs
U HCCIENOBaHUS YpPaBHEHHMM U CHUCTEM
YpaBHEHUH.

Ipumensaitb umdpoBble pecypchl It
MOCTPOCHUS IpaduKOB PyHKIHI

HOP/90P https://resh.edu.ru
https://m.edso0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/

[ToBTOpEeHME M 0000IICHNE 8

[ToBTOpEHUE OCHOBHBIX MOHATUN ¥ METOJIOB
KypcoB 7 u 8§ KiaccoB, 0000IIeHre 3HAHUN

Bbioupars, NPUMEHSATh, OLICHUBATH
Cnoco0bl CpaBHEHMsI YHUCEN, BBIYMCICHMH,
npeoOpa3oBaHuil  BBIpaKEHUH,  perIeHus
YpaBHEHUM.

OcymecTBasATH CAMOKOHTPOJIb
BBIMOJIHAEMBIX JEHCTBUH M CaMOIPOBEPKY
pesyibTaTa BBIYMCICHUH, NpeoOpa3oBaHuil,



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
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nocrpoeHui. Pemarb 3a1a4u U3 peajbHOM
JKH3HM, IPUMEHATh MATEMaTUYECKUE 3HAHUS
JUISL pELLICHUs 3a/1a4 U3 IPYIUX MPEeIMETOB.
Pemath TekcTOBBIE 3aJa4W, CPaBHUBATH,
BBIOMPATH CIOCOOBI PELLICHUS 3a0a4U

HHOP/20P https://resh.edu.ru
https://m.edsoo0.ru/7f415b90
https://math8- vpr.sdamgia.ru/

https://uchi.ru/
https://resh.edu.ru/subject/lesson/3059/start/

OBIIEE KOJIMYECTBO 136 11
YACOB I10
I[TPOI'PAMME



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/
https://resh.edu.ru/subject/lesson/3059/start/

