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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo anreOpe ais 8§ Kigacca COCTaBlI€Ha B COOTBETCTBUH C TpeOOBaHUAMU
(beneparbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeNBHOTO CTaHAapTa OCHOBHOTO 0OmIero oOpa3oBaHUs
(ITpuka3 MunucrepcTBa oOpa3oBanust U Hayku PD ot 17 nekadps 2010 r. Ne 1897 "O0 yrBepkacHUU
(benepaabHOro rocyaapCcTBEHHOT0 00pa30BaTE/IbHOTO CTaHIapTa OCHOBHOIO 00I1ero oopa3oBanus"), Ha
ocHoBe DenepanbHON paboyeil mporpaMMbl OCHOBHOTO 00IIero oopasoBanus. Matemarnka (06a30BbIi
ypoBeHb) (Mg 5-9 kimaccoB oOpaszoBarenbHBIX opranm3amnuii) — Mocksa, 2023. B mporpamme 1o
MaTeMaTUKE YYTCHbl HJIEM U TOJOXEeHUs KOHIENnmuu pa3BUTHS MaTeMaTHYECKOro OoOpa3oBaHUS B
Poccuiickoit ®enepanuu.

Jnst peanuzanvii TaHHOW TMPOTpaMMBI HCIIOJNB3YyeTCs y4eOHMK «AnreOpa 8 kimacc: 0a30BbIi
ypoBeHb» MakaperueB FO.H., Munmok H.I'., HemkoB K.W. u nap. mon pen. TensikoBckoro C.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsenienne»

PaGouass mporpamma OpHEHTHpPOBaHA Ha I[EJIEBbIE TPHOPUTETH JTYXOBHO-HPAaBCTBEHHOTO
pa3BUTHS, BOCHUTAHUS W COLUMAIM3ALMHN YyYalIUuXcs, CPOPMYIHPOBAHHBIE B pabodell IMporpamme
Bocnutanust MBOYVY «"onoBanoBckast OLLIy.

AnreOpa sBIsSeTCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 0OImero oOpa3oBaHHsS: OHa
obecrieunBaeT W3ydeHHWE NPYTUX UCIHIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TYMaHHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO IS TPOJOJDKEHHST OOpa3oBaHUS M B TIOBCEIHEBHOW IKH3HH.
PasButne y oOydaroniuxcsi HAydHBIX MPEICTABICHUH O MPOUCXOKICHUN U CYIIHOCTH anreOpamdecKux
abcTpakiuii, crmoco0e OTpakeHHs MaTeMaTHMUeCcKOM HayKOW SBJIEHMH W TpPOIECCOB B NIpPUpOJE U
oOuiecTBe, POl MaTeMaTUYECKOTO MOJETUPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUSI W KAuyeCTB MBILIUICHUS, HEOOXOOUMBIX Ui aJanTaliy B
coBpeMeHHOM Iu(dpoBoM obmiecTBe. M3ydenne anreOpbl obecrieunBaeT pa3BUTHE YMEHHsI HAOII0IaTh,
CpaBHMBaTh, HAaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW [JEHCTBHSI M BBIBOJBL, (OPMYIUPOBATH YTBEPHKACHHUS.
OcBoeHnne Kypca anreOpsl oOecrieuymBaeT pa3BUTHE JIOTHYCCKOTO MBIIUICHHUS OOy4YaOIMUXCS: OHH
UCIOJIb3YIOT JEAyKTHBHbIE UM WHIYKTUBHBIE PpacCyXIEHHs, O0O00OlIeHne U KOHKPETHU3AlHIO,
abctparupoBanue u aHajoruto. OOydeHue anreOpe mpeAnosaraeT 3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENILHOM JIeATENbHOCTH O00y4aroIuXCsl, O3TOMY CaMOCTOSITEJIbHOE PElIeHHE 3a/1au SIBIISIeTCS
peaynzanuen 1esTeIbHOCTHOTO PUHLIKIIA O0yYeHUSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

B crpykrype mporpammbl yaeOHOTO Kypca «Asredpa» Uis OCHOBHOTO OOIIEro oOpa3oBaHHs
OCHOBHOE MECTO 3aHMMAIOT COJCPIKATEIbHO-METOMYECKAE JMHUU: «Uuciaa W BBIYHCICHHUN,
«AnreOpanuecKre BBIpRKEHUsS», «YpaBHEHUS W HepaBeHCTBa», «DyHkumny. Kaxmas w3 3THX
COJIePIKATEIbHO-METOIMYECKUX JIMHUN pa3BUBACTCSd Ha MPOTHKEHHH TPEX JIET H3YYCHHS Kypca,
B3aUMOJICUCTBYSI C JPYIrMMH €ro JHHUSAMH. B Xoxe u3ydeHHs ydeOHOro Kypca OOydarormmcs
MPUXOJUTCS JJOTHYECKH PACCYKIATh, HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3H C 3THM
B MIPOrpaMMy y4eOHOTrO Kypca «Anredpa» BKIHOUEHBI HEKOTOPHIC OCHOBBI JIOTHKH, MPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3lieiax MaTeMaTH4ecKoro o0Opa3oBaHUsT W CIOCOOCTBYIOIIME OBJIAJCHUIO
00y4aroIMMUCS OCHOB YHUBEPCAIBHOTO MaTEeMaTH4ecKoro si3bika. Cojep:KaTelbHOW M CTPYKTYpPHOU
0COOEHHOCTBIO YUeOHOTO Kypca «AnreOpay SBIISETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanue JuHUM «YHcna W BBIYUCICHUS» CIY)KUT OCHOBOW JUTSl JAIbHEHIIETO HM3Yy4eHUs
MaTeMAaTUKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (HOPMHPOBAHUIO
YMEHUS TI0JIh30BATHCS aJITOPUTMAMH, a TaKXKe MPHOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUI TIOBCEJHEBHOM KM3HU. Pa3BUTHE TOHATHS O YKCIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAJBHBIMH W HPPAIMOHAIBLHBIMU YHUCIAMH, (OPMHPOBAHHUEM MPEICTABICHUNA O
JICVCTBUTEIILHOM 4YHCIE. 3aBEplICHHE OCBOCHHUS YHCJIOBOHM JIMHHUM OTHECEHO K CPEJHEMY OOIeMy
00pa3oBaHUIO.



Copnepxanue IByX anreOpandecKux JIMHUN — «AnreOpandyeckre BHIPAKECHUS» U «YpaBHEHUS U
HEPaBEHCTBA» CMOCOOCTBYEeT (POPMHUPOBAHMIO Yy OOYdYaIOIIMXCS MaTEeMaTH4YeCKOTO ammapara,
HEO0XOAMMOTO JUTSI PELICHUS 3a7]ad MaTeMaTUKU, CMEKHBIX IPEAMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX
3agady. Ha ypoBHe OCHOBHOTO o00mero oOpa3oBaHusi y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT
palMoOHaJIbHBIX BbIpaXEHUM. Aredpa JIEMOHCTPUPYET 3HAUEHME MATEMaTUKU Kak s3bIKa s
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEJIEH, OMMCaHUsI IPOLECCOB U SBJIEHUM peaiabHOro mupa. B 3amaun
oOyyeHuss anreOpe BXOJAT TakXkKe JalbHEWIIEe pa3BUTHE AITOPHUTMUYECKOTO  MBILIUICHHUS,
HEOOXOJMMOTO, B YaCTHOCTH, JJISI OCBOCHHA Kypca WH()OpPMAaTHKH, W OBJIQJCHHWE HABBIKAMU
JNEeTyKTUBHBIX paccykieHuid. IlpeoOpa3oBaHre CHMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaXXEHHUs1, CIIOCOOHOCTEN K MAaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanre (QPyHKIMOHATBHO-TpaUUeCKOW JTUHUU HAIEJICHO Ha MOJydeHHEe OOydaromMMUCS 3HAHUU O
GYHKIMSAX Kak BaKHEHIIed MaTeMaTH4ecKOoW MOJENu JUIsl ONMHMCAHWS M HCCIENOBaHHUS Pa3HOOOpa3HBIX
MPOLIECCOB U SBJIIEHUH B mpupoje U oobmectBe. M3ydyeHune marepuaia crocoOCTBYET pa3BUTHUIO Y
oOyyarouuxcs YMEHHUsS HCIOJb30BaTh pPa3IMyHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MAaTEMaTHKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIaJ B (OPMHUPOBAHHWE MPEICTABICHUN O poOJIK
MaTeMaTHKU B Pa3BUTHH LIUBUIIN3ALUU U KYIbTYpBHI.

Tak kak mepexon Ha @PII B 8§ kiacce mpoucXoAWT HE B MEPBBIM ToJ H3y4eHHs Y4EOHBIX KYpCOB,
HACTOSIIEH MpPOTpaMMON TPETYCMOTPEH OCOOBI TOPSJIOK y4eOHOTO IUIAHUPOBAHUS B TEPEXOTHBIN
nepuo. B pabouyto nporpammy kypca «AnreOpa» UHTErpUpoBaH Kypc «BeposTHOCTh U cTaTucTukay. 3a
OCHOBY B35ITO COJIEp’KaHHE U IUIAHUpYEMBbIe pe3yabTaThl yieOHOTO Kypca «BeposATHOCTh U CTaTUCTUKa» B
cootBercTBUU ¢ OPII. IlporpaMmma BbINONHSETCS B MOJHOM O00bEME 3a CUET HEKOTOPOrO YIJIOTHEHUS
Marepuana, a Takxke  Jo0aBJIeHHs JOMOJHHUTENbHOro | yaca Ha wusydeHue Kkypca. Ilporpamma
IIPEIyCMAaTPUBAET U3YYCHHUE B TEYEHHE OJHOIO roJia MPOorpaMMsbl Kypca «BeposSTHOCTb M CTaTUCTHKA» 3a
7-8 KJ1acchl.

CoracHo yueOHOMY TIJIaHY B 8 KJ1acce u3ydaercs y9eOHbIH Kypc «Anredpay, KOTOPhIH BKIIIOYAET
CJIEAYIOIIHE OCHOBHBIE pa3/ieiibl cofepkanus: «Hucna u BeIYMCIeHU», «ANredpandeckue BbIpakeHUs»,
«YpaBHEHMS U HEpaBeHCTBay, «DyHKIMU». B cBOIO 0ouepeas B Kypce « BeposiTHOCTh U CTaTUCTUKAY
BBIJICJICHBI CIEAYIOIIHE COAEPKATEIbHO-MeTOAnYeCcKue JIMHNN: «I[IpencraBienne NaHHbIX U ONKACATENbHAS
CTaTUCTHUKa», «BeposTHOCTBY, «eMEHThl KOMOMHATOPUKUY, «BBeneHue B Teopuio rpadony.

Conepxanue nuanu «lIpencrapiieHne NaHHBIX U ONHCATENbHAS CTATUCTUKA» CIIY’)KMT OCHOBOM IS
(bopMupoBaHUs HaBBIKOB pabOThI ¢ HH(OpPMALMEN: OT YTCHHUs M UHTEepIpeTanuu HHGopMaum,
IIPEJCTaBICHHON B TaOJIMIIAX, HA AUarpaMMax U rpadukax, 10 cOopa, IpeAcTaBiICHUs U aHAIN3a JaHHBIX C
UCIOJIb30BAHUEM CTaTUCTUYECKUX XapaKTEePUCTUK CPEIHUX U paccenBanus. Paboras ¢ faHHBIMH,
oOyyJaronuecs yuaTcsi CYUTHIBaTh U MHTEPIPETUPOBATh JAHHBIE, BbIIBUIaTh, apT'yMEHTUPOBATh U
KPUTHUKOBATh MPOCTEHIINE TUIOTE3bI, PA3MBILUIATL HAJl (AKTOPAMH, BBI3bIBAIOIIMMHI U3MEHYUBOCTD, U
OLICHMBATh UX BIIMSHUE HA PACCMATPHUBAEMBIE BEJIMYMHBI U IIPOLIECCHI.

WMHTYyNTUBHOE NPEACTABIECHUE O CIIy4allHOM U3MEHUNBOCTH, HCCIIEI0OBAaHUE 3aKOHOMEPHOCTEN U
TEHJCHIIMM CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOM JJIsl U3YYEHUSI TEOPUU BEPOSATHOCTEN. boibnioe
3HAYEHUE UMEIOT NIPAKTUYECKUE 3a/1aHNUs, B YACTHOCTH OIIBITHI C KJJACCUYECKUMHU BEPOSATHOCTHBIMU
MoiensMHU. [IoHsTHE BEpOSTHOCTH BBOAUTCS KaK Mepa MpaBaonoao0us ciydaitHoro coOwitus. [lpu
U3yYEHHH Yy4eOHOTO Kypca oOyJaromuecst 3HaKOMSTCS ¢ MPOCTEUIIMMU METOJaMU BBIYMCIICHHUS
BEPOSITHOCTEN B CIIydalHBIX dKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJAMH,
BEPOSATHOCTHBIMH 3aKOHAMHU, MO3BOJISIOIIMMH CTaBUTh U pelIaTh 6oJjiee cliokHbIe 3a1a4un. B yueOHbIil kype
BXOJISIT HA4YaJIbHBIE ITPEJICTABICHUSIBO CIIYYalHbBIX BEIMYMHAX U UX YACIOBBIX XapaKTEPUCTHKAX.

B paMkax yueOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YUaIOIIHUXCsI ¢ MHOYKECTBAMU M OCHOBHBIMHU
onepanusAMHU HaJl MHOKECTBAMH, pACCMATPUBAIOTCS IPUMEPBI IPUMEHEHMS ISl PELLIEHUS 3aa4, a TAKKe
HCTOJIb30BAHUS B IPYTUX MAaTEMAaTUYECKUX Kypcax U ydeOHBIX MpeaMeTax.

Ha uzyuenue yue6Horo kypca «Anredpa» orBoaurcs 136 vacos (4 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

Yuciia 1 BIYUCICHUSA

KBanparusiii kopenb u3 uucia. [loHstue o6 uppauvoHanbHOM uyucie. JlecaTnyHble TpUOIMKEHUS
uppanroHaNbHBIX uucen. CBoiicTBa apu(METHUECKUX KBAIPAaTHBIX KOPHEH M HMX MNpPHUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSM. J[efiCTBUTENbHBIC YHCIIA.

CreneHs ¢ 1e1bIM NOKa3areseM U e€ cBoiictBa. CTaHzapTHas 3alKMCh YUCIA.

AJredpanyeckne BbIPaKeHHs

KBagpatHblil TpEXWIEH, pa3yIoKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEIIH.

AnreOpandeckass npoOb. OCHOBHOE CBOWCTBO anreOpamdeckoit apoou. CrokeHue, BBHIYUTAHHE,
YMHOKEHUE, ISJICHHE alreOpanveckux Apooeii. ParmonansHbie BEIpaXEHUS U UX TTPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJapaTHOTo ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JHMHEWHbBIM U KBajapaTHbIM. [Ipocreiimme apoOHO-palMoHaTbHbIE
YPaBHEHUS.

I'padmyeckas uHTEpHpeTanusi ypaBHEHUN C IBYMs MEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUU C
JIBYMS ITIEpEMEHHBIMU. [[prMepsI pelIeHns] CHCTEM HEJIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMM.
Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOW IepeMeHHOM. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJIHOM MepeMeHHOM. CUCTeMbl TMHEHMHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OOMacTh OMpEneIeHUs W MHOXKECTBO 3HadeHUN (yHkmuu. CrnocoObl 3amaHus
GyHKIIHN.

I'padux dynaxkuun. Urtenwe cpoiictB ¢dyHkimu mo e€ rpaduky. Ilpumepsl rpadukoB (yHKIHA,
OTpaXKaroIIUX peabHbIE MPOLIECCHI.

OyHKIMY, OMMCHIBAIOLIME MPSMYI0 M OOpaTHYIO MNPOMOPIHOHAIbHBIE 3aBUCUMOCTH, UX TpaduUKH.
Dynknun y = x4,y = x5,y =\, y=|x|. I'padrueckoe peirenne ypaBHECHHH 1 CHCTEM YPaBHEHHIA.

BeposiTHOCTB M CTATHCTHKA

[IpencraBnenne MaHHBIX B BHIE TaONMIl, auarpamMm, rpadukoB. 3amojHEHUE TaONUI, YTCHHE W
MOCTPOCHHUE JAuarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYTroBbIX). UTeHue TpaduKoOB peaTbHBIX
nporeccoB. 3mieueHne WHPOpPMALMK U3 JUAarpaMM W TaOJHIl, MCIIOJIb30BAaHHUE W HHTEPIpPETAIUs
JTAHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpeIHEE apu(PMETHUYECKOe, MeIMaHa, pa3Max, HauOoJIbIIee ¥ HAaNMEHBIIICe
3Ha4YCHUs1 HA0Opa YUCIIOBBIX JaHHBIX. [IpruMepsl clTydaiiHO M3MEHYHBOCTH.

CriydaiiHplii DKCIIEPUMEHT (OMBIT) M CiydailHOoe coObiTHe. BepostHocth M 4vacrora. Poub
MaJIOBEPOSTHBIX W MPAKTHMYECKH JIOCTOBEPHBIX COOBITMH B mpupojge M B oOmectBe. MoHera u
UrpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. CreneHp BepminHbBL. Yucio pédep M CcyMMapHas CTENEeHb BEpIIUH.
IIpencraBnenue o cBa3HoctH rpada. Lenu u muxiel. Ilyru B rpadax. O0xox rpada (siepoB myTs).
[IpencraBnenue o0 oprueHTUpOBaHHOM rpade. Peenne 3a1ay ¢ moMoIkko rpagos.

MHOXeCTBO, 3J€MEHT MHOXKECTBa, MOJMHOXKECTBO. Omnepanuu HaJ MHOXECTBAaMH: OO0beIUHEHHE,
nepeceuenne, JgomnoysHeHue. CBoiicTBa omepauuii  HaJ  MHOXECTBaMHU:  IEPEMECTUTENBHOE,
COYeTaTeNIbHOe, paclpe/leIuTeNIbHOe, BKIOUeHus. lcrmonp3oBaHue Trpaduiyeckoro mpeacTaBIeHUs
MHOKECTB JUIsl OTIMCAHMsI PeaIbHbBIX MPOLIECCOB U SIBICHUH, IPU PELICHNUH 3a/1a4.

W3mepenne paccenBaHusi JTaHHbIX. Jlucrepcus M CTaHJApTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB.
Jlnarpamma paccerBaHusl.



OneMeHTapHbIe COOBITH citydaiiHoro omnbita. Ciydaiineie coObiTusi. BepositHoctu coObiTHid. OMBITH ©
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMU COOBITUAME. CitydaifHbIil BBIOOP. CBSA3b MEXTy MAJIOBEPOSTHHIMHU
Y TIPAaKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IIPHUPO/IE, OOIIECTBE M HAYKe.

HepeBo. CBolicTBa 1€pEBHEB: €AMHCTBEHHOCTD IyTH, CYILIECTBOBAHNE BUCSIUYEH BEPIIMHBI, CBSA3b MEXKIY
YHCIIOM BepUIMH U uncioM pédep. [IpaBuno ymHoxkenus. Pemenne 3aqad ¢ moMomipo rpados.
[IpotuBomnonoxkubie coObiTHs. Jlmarpamma DOitepa. OObeAMHEHWE H TIEPECEUCHHE COOBITHH.
HecoBmecTtabie coObiTusa. @opMylia CI0KEHHS BEpOSITHOCTEH. YCIOBHash BepOSTHOCTH. [lpaBuio
ymHoxeHus. HezaBucumsie coObiTus. [IpencraBneHue skcriepuMeHTa B BUie AepeBa. Pemienre 3aqa4d Ha
HAaxO0’KJICHUE BEPOSTHOCTEHN C MOMOIIBIO IEPEBa CIIYHaifHOTO SKCIIEPUMEHTA, TUarpaMm Jijepa.

INJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  pe3yJbTaThbl  OCBOCHHS  MPOTPpaMMBI  y4eOHOTO  Kypca  «AmireOpay»
XapaKTEPHU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpEca K MPOILIOMY M HACTOSIIEMY POCCHUCKOW MaTEMAaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JIOCTHMKEHHSIM POCCUMCKUX MATEMAaTUKOB M POCCHICKOW MAaTEMATHYECKOW IIKOJIbI, K
WCTIOJIb30BAHUIO ATHX JOCTIKEHUM B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBbIO K BBIMOJHEHHIO OOS3aHHOCTEW TpakJaHWHA U peaju3ald ero Ipas,
MIPE/ICTAaBJICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKUMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHIA,
MPOIEAYp TPaKJIAHCKOTO OOImIecTBa (HaNpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
THUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAaHUEM
BAYKHOCTHU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOW Ha AaKTUBHOE YYacTUE B pEIICHUU MPAKTHUECKUX 3a7ady MaTeMaTH4ecKOn
HaIpPaBJIEHHOCTH, OCO3HAHMUEM BaXHOCTU MAaTeMaTH4YecKoro oOpa3oBaHUs HA MPOTSHKEHUH BCEH KU3HU
JUIS YCHEIIHOW Mpo(ecCHOHANbHON AESITEeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U NIOCTPOCHUEM MHJMBUIYaTbHOW TPAEKTOPUU 0OPa30BaHUS M KU3HEHHBIX IJIAHOB C YU4ETOM
JUYHBIX HHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHITHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pelieHui, pacCy AeHUI, YMEHUIO BUIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIIMEH B AeATEeIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, MPUPOJBI U OOLIECTBa, MOHUMAaHHEM MAaTeMaTU4YeCKOW HayKH
Kak cdeppl YEIOBEUECKON [EATENbHOCTH, JTamoB €€ pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTHUS
LMBWIM3AIMY, OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTypOM Kak CpelCTBOM
MMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMHU HAaBBIKAMU UCCIIE0BATEIBCKOM 1€ATEIbHOCTH;

6) ¢usuueckoe BocnuTaHHe, (POPMHPOBAHHE KYJbTYPbl 310POBbSi W 3MOLHMOHAJIBHOIO
Os1aromosy4usi:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTHUYECKUE 3HAHMS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO O0pa3a KW3HU (3A0pPOBOE TNHTaHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATHUH U OT/bIXa,
perynspHasi pu3nuecKas akTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBbIKa pedekcuu, TPU3HAHUEM CBOETO
MpaBa Ha OMHMOKY M TaKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWW JUIs pelleHus 3anad B 00JacTu
COXPaHHOCTH OKPYXKAIOIIEH cpefbl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCIIEICTBUN



IUIs. OKPY’KAIOIIeH CpeJibl, OCO3HAHUEM IJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTed HxX
peuieHus;

8) aganTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

FOTOBHOCTBIO K JEHCTBHUSM B YCIOBHUAX HEONPEACIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTBCS y APYIHX JIKOJEH,
nproOpeTaTh B COBMECTHOM JIESITEIHbHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIUU M3 OIBITA IPYTHUX;

HEOOXOMMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HaHUH, B TOM 4HCIE (OPMYIUPOBATH HICH,
MOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC PaHEee HEM3BECTHBIX, 0CO3HABATH JC(DUIUTHI
COOCTBEHHBIX 3HAHUW | KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHHMATH CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUs U IeHCTBUSA, (POpPMYIUpOBaTh
1 OLICHUBATh PUCKH U MOCIIEACTBUS, POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIe 1eliCTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIE TMPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHH, OTHONICHUH MEXJy TOHATUAMH, (OPMYIUPOBATh OIPEACICHHUS TIOHSTHH,
YCTaHABIWBATh CYIIECTBEHHBIM TPHU3HAK KIacCU(UKAIIMU, OCHOBAHHS I OO0OOIIEHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCIPUHUMATH, (QOPMYIHPOBATH U MPeoOpa3OBBIBATH CYKICHHUS: YTBEpIUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE,

® BBIABIATH MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTHUBOpeurs B (QakxTax,
NAHHBIX, HAONIONEHUSX U YTBEPKACHUSAX, TMpeuiaraTb KPUTEPUH JJIS  BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJABI C UCIHOJb30BAaHHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh J0Ka3aTelIbCTBA MAaTEMaTHYECKHX YTBEPKICHWM (MpsiMble U OT MPOTUBHOIO),
MPOBOJUTH  CAMOCTOSITEJILHO  HECJIOXKHBIE JIOKAa3aTelIbCTBA MaTeMaTU4YecKuX (hakToB,
BBICTPAaWBaTh AapryMEHTAlMI0, MPHUBOJUTH MPUMEPHI U KOHTPHOPUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crioco® pemieHus: yueOHOH 3amauu (CpaBHUBATh HECKOJBKO BApUAHTOB PEILCHUS,
BBIOMpaTh HanboJIee MOXOASAMINNA ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBareibckue 1eiCTBUSA:

® ICIIOJIb30BAaTh BOMPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOMPOCHL, (UKCUPYIOIINE MPOTUBOPEUYUE, MPOoOJIieMy, CaMOCTOSTENLHO YCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN KCIIEPUMEHT, HEOOIIBIIIOE
HCCIIEIOBAaHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0bEeKTa, 3aBUCHMOCTEM
00BEKTOB MEXy COOOM;

® CaMOCTOATENHHO (OPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MNPOBEAEHHOTO
HaOIOICHUS], UCCIEeI0BaHNs, OIIECHUBATh JJOCTOBEPHOCTH MOJY4YEHHBIX PE3YAbTATOB, BHIBOJIOB
H 0000IIEHNIH;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKKE BbIABUTATh MPEIAIOJIOKEHUS O €r0
Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

® BBIABIATH HENOCTATOYHOCTh M HU3OBITOYHOCTh HH(OpPMAIMH, MAHHBIX, HEOOXOJAMMBIX s

pelIeHus 3a/1a4H;



BBIOMpATh, AaHAJIM3HPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH MHQPOPMALHUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMYy MpeiacTaBleHUs] HHGOPMAIMKM M WJUIIOCTPUPOBATH pellacMble 3a/1aud
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 UX KOMOMHAIMAMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSM, TPEATIOKCHHBIM YUYHUTEIEM MU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPpUHUMATL M (1)0pMy.HI/IpOBaTB CY)XKICHHA B COOTBCTCTBUM C YCIOBUSAMHU H LCIIEIMHU
06HIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIpa’XaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMMCBbMCHHBIX
TCKCTAaX, AaBaTb IIOSACHCHHUA II0 XO4Yy PpCHICHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘ICHHBII;'I
pe3yibTarT;

B Xx0Jie OOCYKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOUW TeMbI, MPOOIEMBI,
pemaeMoﬁ 3aa4yM, BbICKA3bIBATh NACHU, HALICJICHHLIC HA IMTOMCK PCIICHUA, COIIOCTABJIATE CBOU
CYXJEHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3jINyune U CXOJICTBO
MO3UINH, B KOPPEKTHOU (hopMe (GOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NpCACTABIATE PE3YJIbTAThl PCHICHHUA 3aJadyd, OKCICPUMCEHTA, MCCICIOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJIEHUS C Y4€TOM 3a/Jay MPE3CHTAlUU MU
0COOEHHOCTEH ayIuTOpUH;

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W HHAWBUIYaIbHOW pPabOTHI MpHU
pPEIICHNN y‘-Ie6HI)IX MaTE€MaTHYCCKHX 3a1a4,

NpUHUMAThL LOCJIb COBMECTHOU ACATCIIBHOCTH, IINIAaHUPOBATH OpPraHyU3aluro COBMECTHOU
paboThI, pacmpeaensTh BUILI PabOT, JOTOBApUBATHCS, OOCYXKJATh MPOINECC W Pe3ysIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHHS, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBIMOJIHITH CBOIO YacTh PadOThI M KOOPIMHHPOBATH CBOW JCHUCTBHSI C
IPYrUMH 49WICHAMH KOMaHJbI, OIICHUBATh KAauyeCTBO CBOEr0 BKJIAaga B OOLIWIA IMPOIYKT IIO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIe Y4eOHbIE JeHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, ajJrOPUTM pPEUICHHs 3aJa4yd (UJIU ero 4acTh), BbIOHMpATh
croco0 pemeHuss ¢ Y4€TOM MMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOM MHbOpMaIiu.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

BIIQJIETh CIIOCOOAMHM CaMOTPOBEPKH, CaMOKOHTPOJIA IIpoliecca U pe3yibTara pelieHus
MaTeMaTH4eCKOH 3aauu;

MpEeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEUICHUH 3a]aud, BHOCHUTH
KOPPEKTHBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa JICSITEIbHOCTH IOCTABICHHOW LIETH U YCIOBUSM,
OOBSACHATh MPUYHUHBI JOCTIDKEHUS WU HEJOCTHIKEHHUS IeTH, HAaXOJUTh OIIHUOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yuciaa 1 BbIYMCTIEHUS

Hcnonb3oBare HavyaJbHbIE IPEACTABICHUS O MHOXKECTBE JECUCTBUTENIBHBIX YHUCEN I CpPaBHEHWS,
OKPYTJICHUS U BBIYUCIICHUH, N300pakaTh ACHCTBUTEIbHBIC YHCIIA TOYKAMU Ha KOOPAWHATHON TIPSIMOM.
[IpumeHsaTh IOHATHE apU(METHIECKOTO KBAJPATHOTO KOPHS, HAXOAUTh KBAJpaTHbIE KOPHHU, UCIONIB3YS
IpyH  HEOOXOAMMOCTH KaJbKYJSATOpP, BBHINOTHATH MNPEOOpa3OBaHUSI BBIPAKEHHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys] CBOMCTBA KOPHEM.



Hcnonp30Bath 3amucu OOJBINAX U MAJIbIX YHCEN ¢ TIOMOIIBIO JECATUYHBIX APOOeH U cTerneHed uyucia
10.

Auredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHH C LEJIBIM IOKa3aTesleM, BBIMOJHATH NpPeoOpa3oBaHUsI BBIPAKEHHM,
COZIEpKALIUX CTEIICHH C LEIbIM MOKa3aTeIIeM.

BbInosiHATE TOXKECTBEHHbIE IPE0OPA30BaHUs PALIMOHAIBHBIX BHIPAYKEHUI HA OCHOBE MpaBUII IEHCTBUI
HaJl MHOTOWIEHAMU U ajreOpandyecKuMu JpoOsiIMHU.

PacknaapiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpazoBaHusl BHIPAKEHUHN [UISl PELIEHMs PAa3JIMYHBIX 3a]ad U3 MAaTEMaTHKH, CMEXHbBIX
IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHus1 U HepaBeHCTBA

Pemats nuHeliHble, KBaipaTHbIE YpaBHEHUS U pallMOHAJIbHBIE YPAaBHEHUS, CBOSIINECS K HUM, CUCTEMBbI
JIBYX YpaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBOAMTH IpOCTENIINE UCCIIENOBAHNS YPABHEHU M CUCTEM YPaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux NpeICTaBIeHUN (yCTaHABIMBaTh, MMEET JIM YPAaBHEHHME WJIM CUCTEMa YpaBHEHUN
pELIEeHHUs, ECIIU UMEET, TO CKOJILKO, U IIPOYee).

[lepexonuTe OT clOBECHOM (QOPMYIMPOBKHM 3afauud K €€ anreOpanuyeckoid MOJENU C IOMOIIbIO
COCTaBJICHUSI YPaBHEHMs WJIM CUCTEMbl YPaBHEHUMN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4YECHHBIN pe3yibTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, pelIaTh JMHEHHbIE HEpaBeHCTBa
C OJHOM MEepeMEeHHOM W HX CHUCTEMBI, JaBaTh IpadUyecKyi0 WIUIIOCTPAIMI0 MHOXKECTBA pPELICHHUM
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

D yHKUUHA

[lonumath W UCHOJB30BaTh (YHKIHOHAIBHBIE TOHATUS W SA3BIK (TEPMUHBI, CHUMBOJIMYECKUE
0003HaYeHUsI), ONpENeNiATh 3HadeHHe (GYHKIMM MO 3HAYEHHWIO apryMeHTa, OIpeNessTh CBOICTBa
¢dbyaKMK M0 €€ TpaduKy.

Ctpouts rpaduKy SIeMeHTapHBIX QYHKIMIA BUAA: Y= KX,y= X2,y= x°,y= \/x,y=|x|, OIMCHIBAaTh CBOKCTBA
YuCIOBOU PyHKIMH 10 €€ rpaduKy.

BeposiTHOCTB M CTATHCTHKA

Uurare uHpOpMAIHIO, MIPEICTABICHHYIO B TaOlMIaxX, Ha AUarpamMmax, MpeACTaBisATh JaHHbIE B BUJE
TaOIMI, CTPOUTHh TUArPaMMbl (CTOJOMKOBBIC (CTOJIOYATHIC) M KPYroBHIE) IO MAacCHBaM 3HAYCHHM.
W3Bnekars 1 nmpeoOpazoBbIBaTh HH(GOPMAILIUIO, IIPEICTABICHHYIO B BUJIE TAOIUI, JUarpaMm, rpauKos,
MIPEJICTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.

Hcnonb30BaTh sl OMMCAHUS JAHHBIX CTATUCTHMYECKUE XAPAKTEPUCTUKH: CpellHee aph(pMeTHuYecKoe,
Me/raHa, HauOoJblllee U HAMMEHbIIee 3HAUCHUs, pa3Max.

HNwmers mpenctaBieHHe O CIydyallHOM M3MEHYMBOCTM Ha MpUMEpax IeH, (PU3MYecKuX BEIUYUH,
AHTPONOMETPUYECKUX TaHHBIX, UMETh MPEJICTABIEHNE O CTATUCTUYECKON YCTOMYUBOCTH.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX TOKA3aTeNlel: CpEJHUX 3HAYECHUN U Mep paccernBaHUs
(pa3max, nucrepcus U CTaHAaPTHOE OTKIOHEHHE).

Haxoautb 4acTOThI YHCIOBBIX 3HAYEHUI U YACTOTHI COOBITHI, B TOM YHCIIE TIO pe3ylibTaTaM U3MEpPEHH
U HAOJIFOJICHUH.

HaxonuTh BEpOATHOCTH CITy4alHBIX COOBITHI B ONBITAX, 3Has BEPOSITHOCTH JIEMEHTAPHBIX COOBITHI, B
TOM YHCJIE B OTIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMHU.

Hcnonp3oBate rpaduyeckue MOJEIM: JEpPEeBO CIY4alHOrO SKCIEpUMEHTa, JauarpamMMmbl Oinepa,
YUCIIOBAas MpsMasi.

OnepupoBaTh NOHATHAMU: MHOXKECTBO, MOIAMHOXECTBO, BBIINOJIHATH OINEPALMHA HAJl MHOKECTBAMM:
oObeIMHEeHNE, TepeceyeHre, NOMOJHEHHEe, NePeUUCIsITh 3JIEMEHThl MHOXKECTB, NMPUMEHATh CBOMCTBA
MHO>KECTB.

Hcnonb3oBate Trpaduueckoe Ipe/CTaBIeHHE MHOKECTB M CBS3€M MeXAy HHUMHU JJIS ONHCAHUS
MPOILIECCOB U SBJICHUH, B TOM YHCJIE NP PELICHUHN 3334 U3 IPYTUX YUEOHBIX MPEIMETOB U KYpCOB.



TEMATHYECKOE IINTAHUPOBAHHUE

HaunmeHnoBanue pasgeia Koa- Koa- OcHoBHOE coepxaHue OcHOBHBIE BH/BI 1eATEIbHOCTH
(TemMbl) Kypca BO BO 00yyarImmxcs
YacoB | KOHTP.
padot
Yucna v BBIYUCIICHUS. 15 1 KBanpartuslii kopenb u3 uucina. [louarue o6 ®opmyMpoBaTh onpeaejeHue
KBanparusie kopHU UppaLMOHATILHOM yucie. JlecaTuuHble KBaJIpaTHOTO KOPHS u3 qHca,
npUOIMKEHNS UPPALMOHATIBHBIX YHCEL. apu(pMETUYECKOTO KBAaPATHOTO KOPHS.
JeiictButenpHble yncna. CpaBHEHHE IIpumeHnsaTh oIepaluo U3BJICYCHUS

JIEMCTBUTEIIBHBIX YNCETL.

YpaBHeHHE BH/A X° = .

CpoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEH.
[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUIH,
CoJiepXKalIuX KBaApaTHbIE KOPHU

KBaJPAaTHOTO KOPHS M3 4YHUCIA, HMCHOJIb3Ys
MPU HEOOXOTUMOCTH KAJbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU IEITBIMHU
YUCJIaMU U JICCATHYHBIMU JIPOOSMHU.
CpaBHUBATH U YHOpsSiI0YUBATh
parMoHANIbHBIE W HPPAIMOHAIBHBIC YHCIIA,
3alMCaHHble € TIOMOUIBIO  KBAJPATHBIX
KOpHEil.

HccnenoBath ypaBHeHHE X2 = @, HaXOAUTh
TOYHBIC U TPUOIMKEHHBIE KOpHHU TTpH a > 0.
HUccaenoBarb CBONCTBA KBaJpPaTHBIX
KOpHEH, MTPOBO/IS YUCIOBBIE SKCIIEPUMEHTHI C
HCII0JIb30BAHNEM KaJIbKYJISITOpa
(KOoMITBIOTEDPA).

Jloka3pIBaTh CBOWCTBA apU(METUUECKUX
KBaJPaTHbIX KOpPHEW; NPUMEHSATh WX IS
peoOpa3oBaHUs BBIPAKEHUIA.

BbinoHATL npeodpa3zoBaHMsi BHIPAKCHUH,
coepKaluux KBaJpaTHble KOpHU. BelipaxaTh
MEPEMEHHbIE M3  TEOMETPUYECKUX U
bu3nuecKkux bopmyi. Beruncaars
3HAYEHUS BBIPAKCHUI, coJiepKalmnx
KBaJpaTHbIE  KOpPHHU,  HUCIOJNb3yd  MpHU
HEO0OXOIUMOCTHU KaJIbKYISATOP.
Hcnoab3oBarh B X0J€ pELICHUs 3a/1ay




SJICMCHTAPHBIC MPCACTABJIICHU, CBA3AHHBIC C
HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUSAMU BCIIUYHUH.

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 Crnocoobl IIpEeACTaBICHUSA
HpaKTI/I‘IGCKI/Ie BBIYUCJICHUA T10 Ta6J'H/I‘IHI)IM CTAaTUCTUYCCKUX JAaHHBIX u YUCIIOBBIX

TaHHBIM. M3BNeueHne u HHTepIperanus
TaOMMYHBIX JaHHBIX. ['paduueckoe
MIpe/ICTaBJICHNE TaHHBIX B BUAE KPYTOBBIX,

CTOJIOMKOBBIX (CTOJIOUATHIX) nuarpamm. UteHue u

rnoctpoenue auarpamm. [Ipumepst
neMorpapuuecKux AuarpamMmm.

MaCCHBOB C TIOMOIIBIO TAOJHI] U HATrPaMM C
WCIOJIb30BAHNEM aKTyallbHBIX W BaXKHBIX
JTAaHHBIX (memorpaduyeckue JTaHHBIE,
TIPOM3BOJICTBO IIPOMBIIIIICHHO "
CEIbCKOX035MCTBEHHOU NPOAYKIUH,
0OIIIeCTBEHHBIC U TIPUPOHBIC SIBICHHS ).
N3yuyaTth MeTOABI pabOTHI ¢ TAOJUYHBIMU U
rpauuecKkuMu MpeICTaBICHUsIMH JaHHBIX C
MOMOUIBI0 LHU(POBBIX PECYpPCOB B  XOJ€
MPAKTHYECKUX paboT

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

OmnuncarenbHas CTaTHCTHKA. 6
PaccenBanue JaHHBIX

Yucnossie Habopbl. CpenHee apupmMeTHIecKoe.

Menuana yuciioBoro Habopa. Y CTOMYMBOCTD
MeIHaHEI.

HaubOombiiee 1 HaUMEHEBIIIee 3HAYEHNS
yucioBoro Habopa. Pazmax.

Otknonenus. {ucnepcus YucioBoro Habopa.
CrangapTHOE OTKJIOHEHHE YHUCIIOBOTO HAbopa.
JuarpamMmmsbl pacceuBaHUs

OcBauBaTh NOHSITHSI: 4YHUCJIOBOW HaboOD,
Mepa  LEHTPaJbHOM  TeHAeHUuH  (Mepa
LIEHTpa), B TOM qucie cpenHee
apudMeTHyecKoe, MeIMaHa.

OnuceiBaTh CTaTUCTUYECKHE JIaHHBIE C
IOMOILbIO  CpeHero apu(MEeTHYeCKoro u
Meauansl. Pemare 3agaun.

N3y4yaThs cBOMCTBA CPEIHUX, B TOM YUCIE C
MOMOIIbI0 IIM(POBBIX PECypcoB, B XOje
MPaKTUYECKUX paboT.

OcBauBaTh NOHATHA: HauOonbllee U
HAauMEHbIIIEE 3HAYEHUS] YHUCIOBOIO MAaCCHBA,



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415fdc

pa3max.

Pemate 3amaum  Ha BBIOOp cmoco0a
OMHCAHUS JAHHBIX B COOTBETCTBUU C
MPUPOAON TAHHBIX U LEJIIMU UCCIETOBAHUS
OcBauBarh  NOHATHS:  JHUCHEPCUA U
CTaH/IAPTHOE OTKJIIOHEHHUE, UCIOJIb30BaTh 3TH
XapaKTePUCTUKH JIJI OMMCAHUS PACCEHBAHUS
JIAHHBIX.

BouiaBurath rumore3bl 00 OTCYTCTBUM WIIH
HaAJIMYWH CBSI3U o JmarpaMmMam
paccenBaHusl.

CTpouth JuarpaMMbl pAcCEUBAaHHS  TIO
MMEIOIUMCSL JTaHHBIM, B TOM YHCJIE C
MMOMOIIBI0 KOMIIBIOTEPA

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

Yyicia ¥ BEIYUCIICHHUS. 7 1 Crenenb c 1enbIM nokaszarenem. CtangapTHas
CreneHs ¢ 1eJIbIM 3aIliCh YHCIIA.
oKazaTeyeM Pa3Meprr 00beKTOB OKpyXk)atomero Mmupa (0T

3JIEMEHTAPHBIX YACTHIL 0 KOCMUYECKUX
00BEKTOB), [UIMTEILHOCTH MPOIIECCOB B
OKPYKaIOIlleM MUpe.

CBoiicTBa CTENEHHU C LEIbIM MOKa3aTelleM

@®opMyJIMPOBaTH OMNpe/ieieHHe CTCICHH C
LIEJIBIM ITOKa3aTelIeM.

IIpeacTaBiasaTh 3anmuch OOJBITUX W MaJbIX
gyuceN B cTaHmapTHOM Bujae. CpaBHHUBaTh
yypcjia M BEIWYMHBIL, 3alUCaHHBIE C
HCIIOJIb30BaHueM crerneHH 10.

Hcnoab3oBath 3anuch qucel B
CTaHJApTHOM  BHJE A  BBIPAKEHUSA
pa3MepoB 00BEKTOB, JUIATEIBHOCTU
IIPOLIECCOB B OKPYXKAIOLIEM MUPE.

®opmyIHpoOBaTh, 3anuchIBaTh B
CHUMBOJIMYECKOMI popme u

HWLIIOCTPUPOBATHL NPUMEpPaMH CBOKCTBA
CTENEHH C IEJIbIM MoKa3aTelIeM.

IIpuMeHATH  CBOMCTBA  CTENEHU  JUIS
npeoOpa3oBaHMs BBIPAKEHUH, COJEpPIKAIINX
CTENEHU C IIeNBIM MoKa3arejieM. BbInoJIHATh



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

HeﬁCTBHﬂ C 4ucCjidaMH, 3allMCaHHBIMH B
CTaHJapTHOM BuJE (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
BbIpakeHus. KBaspaTHbIii

TPEXWIECH

KBagparuslii TpéxuwieH. Paznoxxenne
KBaApaTHOI'O TPEXWICHA HAa MHOXHUTCIIN

Pacno3naBaTtp  KBajpaTHBIM  TpEXUJIEH,
yCTaHaBIIMBAaTh BO3MOKHOCTb ero
pa3I0XKEeHUsI Ha MHOYKHUTEIIH.

PacknaapiBaTh HA MHOKHTeJIH

KBaJpaTHbIA TPEXUWIEH C HEOTPUIATEIbHBIM
JIMCKPUMHUHAHTOM

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

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

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

Cny4aliHasi U3BMEHYMBOCTh 3

Crny4aifHast ”3BMEHUYUBOCTD (TTpuMepsl). YacToTa
3HAYEHU B MAaCCHUBE JaHHBIX. ['pynnupoBKa.
['ucTorpammel.

OcBauBaTh NOHATHSA: YAaCcTOTa 3HAUYCHHI B
MacCHMBE JaHHBIX, TPYNIUPOBKA JaHHBIX,
TUCTOTpaMMa.

CTpouTh U aHAJM3MPOBATH THCTOTPAMMBI,
NMoAOMPATh ITOIXOAIIUHN IIar TPYIITHUPOBKH.
OcBauBaTh TpapUUYECKUE IIPEACTABICHUS
Pa3HBIX BUIOB CIIY9alHOW M3MEHYUBOCTH, B
TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
B X0JI¢ MPAKTHYECKOU pPabOThI

HHOP/20P https://m.edsoo.ru/7f415fd

(@]

Beenenue B Teopuro rpagos 6

I'pad, Bepimuna, pedpo. [IpencraBnenue 3anaun ¢
nomotisio rpada. CteneHs (BaJ€HTHOCTH)
BeplIuHbIL. Uncino péoep 1 cyMMapHasi CTeleHb
BepuuH. Lens u nuki. I1yte B rpade.
[IpencraBnenwue o cBszHOCTH rpada. O6xoxa
rpacga (siiepoB nyTs). [IpeacraBiaenue 06

OcBauBaTh NOHATHA: TIpad, BeplIMHA
rpada, pebpo rpada, cTeneHp (BaJeHTHOCTb
BEPILIUHBI), LEMNb U UKL
OcBauBaTh TMOHATHA: TNYThb B
inepoB yTh, 00xox
OpPUEHTHPOBAHHBIN rpad.

rpade,
rpada,



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415fdc

OpUEHTHPOBAHHBIX Ipadax.

HepeBo. CoiicTBa nepeBa: eIMHCTBEHHOCTh
IyTH, CYIIIECTBOBAaHUE BUCSYEH BEPUINHBI, CBS3b
MEX/1y YMCJIOM BEPILIUH U YUCIOM pEDeEp.
[IpaBuiio yMHOXeHUSA

Pemiars 32124 Ha MOUCK CyMMBbI CTEIICHEUN
BEPILIUH

rpada, Ha MOUCK 00xoma rpacda, Ha IMOWCK
myTeil B OPUEHTHPOBAHHBIX rpadax.
OcBauBaTh cnoco0bl IPEICTaBICHUS 3a/1ad
U3 Kypca anreOpbl, TE€OMETpUH, TEOpUHU
BEPOSITHOCTEM,  JIpyrMX  MpeIMETOB ¢
NOMOLIpI0  rpados (kapTsl, CXEMBI,
AIIEKTPUYECKHE  LEeNu, (QYHKIHOHAIbHbBIE
COOTBETCTBUSI) Ha IPUMEPAX.

OcBauBaTh MOHATHSA: JCPEBO Kak rpad Oe3
LUKJIa, BHCSYasg BepHIMHA (JIMCT), BETBb
JiepeBa, MyTh B IepeBe, JUaMeTp JAepeBa.
H3yuath cBoiicTBa JepeBa: CyleCTBOBaHUE
BUCSTYCH BEPIIMHBI, €IMHCTBEHHOCTH MYyTH
MEXIy IBYMS BEpIIMHAMH, CBS3b MEXIY
YHUCJIOM BEPILIUH U YUCIIOM pEGep.

Pemath 3a71a4u Ha MOMCK U NEPEUYUCIICHUE
nyTel B IepeBe, onpeaeseHre Ynuciaa BepIIuH
umu pébep B nepeBe, 00xox OWHAPHOTO
JIepeBa, B TOM 4YHUCIE€ C [PUMEHEHHEM
IIpaBHJIa YMHOXKECHUS

LHOP/20P https://m.edsoo.ru/7f415fdc
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya

AnreOpanveckue 15 1 Anrebpandeckas apoOb. JlomycTumble 3HaUCHUS
BBIPKCHUSI. NIEPEMEHHBIX, BXOSIINX B allreOpanvecKue
Anrebpanyeckas 1poOb BbIpakeHUs1. OCHOBHOE CBOMCTBO

anreOpanyeckoit 1poou. CokpaiieHue apooei.
CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U JICTICHUE
anreOpanyeckux apobeit. [IpeoOpazoBanue
BBIPQKCHUH, COJICPIKAIIIX alreOpandecKue
npoou

3anucpIBaTh aireOpanyeckue BBIPAKCHUS.
Haxonuth obnacthb OIIpe/ICIICHNUS
PAILOHATEHOTO BBIPAXKCHHSI.

BbINOJHATH YWCIOBBIE TIIOJCTAHOBKH U
BBIYHCJIATH 3HAUYCHHE IPOOU, B TOM YHCIIE C
TIOMOUIBIO KaTBKYIATOPA.

®opmyaupoBaTh  OCHOBHOE  CBOMCTBO
anreOpanyeckoil IpoOM W MPUMEHSITh €ro
JUIs IpeoOpa3oBaHus ApoOei.



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

BpInoHATL AelCTBUA C aireOpanyecKuMu
npobsmu.  IIpumensaTs  mpeoOpa3zoBaHHSA
BBIPQ)XCHUM ULl PELIeHUs 3a/1a4. Beipaxkath
nepemennble u3 ¢opmyn (Ppuznyeckux,
rE€OMETPHUYECKUX, ONHCHIBAIOIINX OBITOBBIC
CUTYAIINH)

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

https://uchi.ru/

BepositHocTh 1 yacToTa 7
CITy4aifHOTO COOBITHSI.

CiyyaliHblii OTIBIT U CITy4aifHOe COOBbITHE.
BepositHOCTh M yacToTa coObiTHA. Posib
MaJIOBEPOSITHBIX U PAKTHUECKU JJOCTOBEPHBIX
coOBITHI B IPUPOJIE U B oOmecTBe. MoHeTa U
UrpajgbHasi KOCTh B TEOPUU BEPOSTHOCTEM.
DneMeHTapHble COObITHS. CydaitHbie COOBITHS.
brnaronpusTcTByloIINe 37eMeHTapHbIe COOBITHSL.
Bepostaoctu coObITuii. OTBITH €

PAaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU COOBITHSMH.

CrnydaifHbIN BBIOOD.

OcBanBaTh NOHATHSA: CIyYalHBIA OIBIT U
ciydyailHOe CcOObITHE, MAaJOBEPOSTHOE U
MPAKTHUYECKU JOCTOBEPHOE COOBITHE.

H3yyarp  3HAYMMOCTh  MaJIOBEPOSATHBIX
COOBITHI B TIPUPOJIC W OOIIECTBE HA BAXKHBIX
npuMepax (aBapuM, HECUacTHblE Ciydau,

3ammTa NepPCOHATBHO M nH(pOopManuy,
nepeaayda JaHHBIX).

N3yuath PO KJIACCHYECKHX
BEPOSITHOCTHBIX MoJieei (MoHeTa,

urpajbHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
Hao6u101aTh M M3y4YaTh 4acTOTy COOBITHIA B
MPOCTHIX IKCIIEPUMEHTAaX

OcBauBaTh  NOHSTHSA: 3IIeMEHTapHOE
coObITHE, ciyyailHoe ~ COOBITHE  Kak
COBOKYITHOCTb 0IaronpUsATCTBYIOLINX

AIIEMEHTAPHBIX COOBITHI, PaBHOBO3MOXKHbBIE
AIIEMEHTapHbBIE COOBITHUS.

Pemars 3aJa4M Ha BBIUHCIICHUE
BEPOSITHOCTEH COOBITUH 1O BEPOSTHOCTSAM
AIIEMEHTAPHBIX COOBITHI CITy4aifHOTO OTIBITA.
Pemars 3aga4m Ha BBIUHCIICHUE
BEPOSITHOCTEH  COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://uchi.ru/

COOBITUSIMU

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

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

YpaBHEHHsI U HEPABEHCTBA.
KBagparHble ypaBHEHUSA

15

1 KBagparnoe ypasHenue. HenosiHoe kBaagpaTtHoe
ypaBHeHrEe. Popmysia KOPHEN KBaJPaTHOTO
ypaBHeHus1. Teopema Buera.

Pemenue ypaBHeHH, CBOIAIIMXCS K
kBaspaTtHbIM. [IpocTeiiiue npoOHO-
palOHAIbHBIE YPABHEHUS.

Pemrenne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO
KBaJJPAaTHBIX YPaBHEHUI

Pacno3HaBaTh KBaJpaTHbIE ypaBHEHUS.

3anuceiBaTh hopmyary KOpHEHN
KBaJpaTHOTO YPaBHEHHUS; pemiatb
KBAa/JlpaTHble YPaBHEHMS — IIOJIHBIE U
HEIOJIHBIE.

IIpoBoauTs mpocreiiliue HCCAeI0BAHUSA
KBaJPaTHBIX YPaBHECHUM.

Pemats  ypaBHeHMs, cBoJfIMecs K
KBaJIpaTHBIM, C TIOMOIIIbIO TPe0Opa3oBaHui U
3aMEHOU MEPEMEHHOM.

HaOuropare u  aHAJIM3HpPOBATH  CBS3b
MEXIy KOpHSAMH U  KodhdUIIMEHTAMHU
KBaJPaTHOTO YPaBHEHMS.

®opmyaupoBaTh TeopeMy Buera, a Takxke
o0paTHyl0  -TeopeMy, MPUMEHSITb  3TH
TEOPEMBI JUIsl peIeHUs 3a/1a4.

Pemartn TEKCTOBLIE 3a1a4u
anredpandeckuM CrocoOOM: MEpPexXoJUuTh OT
CJIOBECHOH (OPMYIMPOBKH YCIOBUS 33/1a4H K
anredpandeckoi MoJIenu MyTEM COCTaBIICHUS
YpaBHEHUS; pewmats COCTaBJIEHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMHUTBCSI €  HMCTOpPHEH  pa3BUTHUSA
anreOpsI

HHOP/O0P https://resh.edu.ru

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

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

https://uchi.ru/

MHoxecTBa

MHO)KCCTBO, IIOAMHOXKECTBO. OnepauHH Hazg
MHO>KCCTBaMHU: O6’LC,Z[I/IHCHI/IC, nepeceucHue,

OcBanBartb NMOHATHA: MHOXKECTBO,
9JIEMCHT MHOX>KECTBA, ITOJAMHOXKCCTBO.



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/

JIOTIOJTHEHHE.
CBoiicTBa omeparuii HaJl MHOKECTBAMH:
HIePEMECTHTEIILHOE, COUCTATEIILHOE,
pacrpeaenuTeIbHOE, BKITIOUCHHS.
I'padmyeckoe npepacTaBIeHNE MHOXKECTB

BbINOJIHATL onepanmuu Haza

MHO’KECTBAMU: o0benuHEHHE,
nepeceycHue, JIOITOJIHEHHE.
Hcnoan3oBaTh CBOMCTBA:
MePEeMECTUTEBHOE, coYeTaTeabHOE,

pacrpeenTeNIbHOE, BKIIOYCHUSI.
HUcnosb30BaTh rpaduaeckoe
MIPEJICTABICHHE MHOXKECTB TIPH OIHMCAHUHU
peanbHBIX MPOLIECCOB W SABJICHUW, NPHU
pelleHny 3aJad M3 JApPYrux Yy4deOHBIX
IpEeIMETOB U KypCOB

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

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

CrnydaiiHple COOBITHS

4

[IpotuBononoxunoe codbiTHE. Jnarpamma

Oitnepa. O0beIMHEHNE U TIEPECECUCHHUE COOBITHIA.
HecoBmecTHbie coOBITHS. DOpMYITa CIIOKEHUS

BeposiTHOCTEH. [TpaBriio yMHOKEHUS
BEPOSITHOCTEHN. Y CIIOBHAsI BEPOSITHOCTb.
HezaBucumpie coOwrtus. [IpencraBnenue
CIIy4aifHOTO HKCIEPUMEHTA B BUJE JIepeBa

OcBauBaTh MOHSITHS: B3aMMHO
MPOTUBOIIONIOKHBIE COOBITUS, ONeEpaluu
HaJl COOBITHSIMY, o0beMHEHNE u
MepeceveHne COOBITHH, TuarpaMma Juepa
(Duinepa—Benna), COBMECTHBIE u
HECOBMECTHBIE COOBITHSI.

H3yuyatr TeopeMbl O  BEpOSATHOCTHU
0o0bemMHEeHHsT JIBYX COOBITHH ((hOopMyIbI
CJIOYKEHHS BEPOSATHOCTEH ).

Pemiath 3a7a4yu, B TOM 4uKCl€ TEKCTOBBIE
3aJaud Ha OIpeeNieHue BEpOSTHOCTEN
00BbeIMHEHUS U

nepecedeHusi COOBITUA € MOMOIUIBIO
YUCJIOBOM MpAMOW, JuarpamMm Ounepa,
(bOopMyITBI CTIOKEHUSI BEPOSATHOCTEH.
OcBauBaThb MOHSITHUS: MIPABHIIO
YMHO>KEHHUSI ~ BEpOSITHOCTEH,  yclOBHas
BEPOSITHOCTh,  HE3aBUCHMBIE  COOBITHS
JIEpEBO CIIYYaiiHOTO OIIBITA.

N3yuatb CBONCTBA (ompenenenwst)
HE3aBHCHMBIX COOBITHIA.



https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://m.edsoo.ru/7f415fdc

Pemiars 3agaym  Ha onpencicHUE U
HCIIOJIb30BaHKE HE3aBUCHMBIX COOBITHI.
Pemars 3a1a4m Ha MOUCK BEPOSATHOCTEM,
B TOM YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM
JIepeBa CIIy4aliHOTO OTbITa

HHOP/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

VYpaBHEHHs 1 HEPABEHCTBA.
Cucremsl ypaBHEHUI

13

JIuneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU,
ero rpaduk, IpuMepsl pelieHus ypaBHEHUN B
LEJIbIX YUCIIAX.

Pemrenne cucrem IByX JTMHEWHBIX YPABHEHUN C
IByMsI iepeMeHHbIMU. [IpuMeps! pereHus
CHCTEM HEJIMHEWHBIX YPABHEHUI C ABYMS
NIEPEMEHHBIMHU.

['padmyeckast uHTEpIpETALlUsl YPABHEHUS C IBYMS
MEPEMEHHBIMU U CUCTEM JIMHEUHBIX YPAaBHEHUM C
JBYMSI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM
ypaBHEHUH

Pacno3zHaBaTh JIMHEHHbBIE ypaBHEHUS C
JBYMsI IEpEMEHHBIMH.

Crpouthb rpaduku JTMHEWHBIX YpaBHEHUH, B
TOM YHCJIE MCNO0JIb3YH UG POBbIE pecypchl.

Pazimuars napajujiebHbIe 51
MepPECEKAIOIIUECS psIMbIE o X
YpaBHEHUSIM.

Pemartn CUCTEMEI JIBYX JIMHEHHBIX
ypaBHEHUH c TIBYMSI TepeMEHHBIMU

OJICTAHOBKOU U CJIIOKEHUEM.

PemaTh mpocTeiime CHUCTEMbI, B KOTOPBIX
OJIHO W3 YpaBHEHUH HE SBIIACTCS JIMHCHHBIM.
IMpuBoauTh rpagpuyeckyro
HHTEPNPETAUNI0 PEIICHUS YpaBHEHUS C
JIBYMsI IEPEMEHHBIMU M CUCTEM YpaBHEHHH ¢
JIBYMsI TIEPEMEHHBIMH.

Pematn TEKCTOBBIE 3a1a491
anreOpanvecKuM crocooom
HHOP/O0P https://resh.edu.ru
https://m.edsoo.ru/7f415b90
https://math8- vpr.sdamgia.ru/
https://uchi.ru/
YpaBHEHUS U HEPABEHCTBA. 12 YHucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyIMpPOBaTh  CBOHMCTBA  YHUCIOBBIX
Hepasencraa HepasenctBo ¢ oiHOM nnepemeHHoN. JInHeliHbIe HEPABEHCTB, WJUIIOCTPUPOBAaTH HUX  Ha



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
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https://uchi.ru/

HEPaBEHCTBA C OJJHOU IIEPEMEHHOM U UX
pemenue. CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOW ITIEPEMEHHOM U UX PEIICHUE.
N300pakenue perieHus JMHEHHOrO HEpaBeHCTBA
Y UX CHUCTEM Ha YHCJIOBOU MpAMON

KOOPAMHATHOU IpsAMO, JA0Ka3bIBATh
anreOpanvecku.

IIlpuMeHATH CBOICTBAa HEPAaBEHCTB B XOJ€
pewenns  3amad.  Pematb  JMHEHHBbIE
HEpPaBEHCTBA €  OJHOM  IIEPEMEHHOM,
n3o0paxaTb pelIeHHEe HEpaBEHCTBA Ha
YUCIOBOU MPSAMOM.

Pemiate cucTeMBbl JMHEHHBIX HEPABEHCTB,
n300paxaTh pelIeHne CHUCTEMbl HEPaBEHCTB
Ha YUCJIOBOW ITPSIMOM

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

https://uchi.ru/

OYHKIHH. 5
OCHOBHBIE TOHATHUA

[Tonstue Gynkmuu. O6macTh onpeaeneHus u
MHOECTBO 3HaueHU QyHKIMU. CIOCOOBI
3a1aHus PyHKITH.

I'padux dpyakuu. CroiicTBa PyHKIINH, UX
oToOpakeHue Ha rpaduke

Hcnoab3oBaTh (YHKIIMOHATEHYIO
TEPMHHOJIOTHIO H CUMBOJIUKY.

BouruucasaTh 3HaYeHuss (QYHKIUH, 3a1aHHBIX
dbopmynamu (rpm HEOOXOAMMOCTH
UCIOJIb30BAaTh KAJIBKYISTOP); COCTABJIATH
Ta0JMUbI 3HAYEHUH QYHKIUH.

CTpouth o TOYKaM rpadpuku QyHKIIHiA.
OnuceiBaTh CBOMCTBA (YHKIIMH Ha OCHOBE
e€ rpauuecKkoro mpeaCcTaBiICHHUS.

Hcnonb3oBath (GyHKIHOHAIBHYIO
TEPMHHOJIOTHI0 U CHMBOJIHKY.
HccnenoBarb IPUMEPBI rpadukos,

OTpaXKalOUMX  peajbHblE  IPOLECCHl U
apyieHus. IIpMBOANTL NMpHUMeEpPHI NPOLECCOB
U SIBJICHUH C 3aJaHHBIMU CBOMCTBAMM.
Hcnoan3oBars KOMIILIOTePHbIE
NporpamMmMbl Il MOCTPOEHUS] TpauKOB
(GYHKIUI ¥ H3y4eHMsI UX CBOMCTB

HOP/20P https://resh.edu.ru
https://m.edsoo.ru/7f415b90
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OyHKIHH. 9
UYucnosele QyHKIUU

Urenne 1 mocTpoeHue rpadukoB (yHKITHIA.
[Tpumeps! rpadukoB QyHKIHIA, OTPaXKAIOMINX
peanbHbIE POLECCHI.

@OYHKIMH, ONMCHIBAIOLIUE IPIMYIO U 00OpaTHYIO

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

I'paduk GpyHKINN y = X2,

Oynaxmn y = X2, y= x5, y=\x, y = | x |;
rpaduueckoe perieHre ypaBHeHUN U CUCTEM
ypaBHEHUH

Haxoauth ¢ moMoumbio rpadpuka GyHxkuun
3HAQYEHHE OJHOM M3  PpaccMaTpUBAEMBbIX
BEJIMYMH 1O  3HAYEHHUIO  Jpyro. B
HECJIOKHBIX CIIy4asX BbIpaxaThb GopmyJ0ii
3aBHCUMOCTh MEXIY BEJIMYUHAMU.
OnuceIBaTh XapakTep HW3MEHEHHs OJHOU
BEJIMYMHBI B 3aBUCUMOCTU OT HW3MEHEHUS
JIPYroM.

Pacno3HaBaTh BUIBI M3ydaeMbIX (YHKIUH.
IToxa3pIBaTh cXeMaTH4YeCKH IOJIOXKEHUE Ha
KOOPJAMHATHOU IJIOCKOCTH rpaduxos
dymkmit Buga: y = X2,y = x3, y =\x, y = | x
|.
HUcnoab3oBaTh (GyHKUMOHAIBLHO-
rpaguyeckue npeacTaBJICHUs IS
pEIICHNs M UCCICNOBAHMS YPABHCHUM U
CHCTEM ypaBHEHUI.

Ipumensate umdpoBbie pecypchl It
MOCTPOCHUS IpapuKOB PyHKITHI

HHOP/D0P https://resh.edu.ru
https://m.edso0.ru/7f415b90
https://math8- vpr.sdamgia.ru/
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[ToBTOpEeHME M 0000IIICHNE 8

[ToBTOpEHNE OCHOBHBIX MOHITHI H METOJIOB
KypcoB 7 u 8§ KiaccoB, 0000I11eHre 3HaHU!

Bei0upars, NPUMEHSATD, OLICHMBATH
CIOCO0BI CPaBHEHMs YHCEN, BBIYMCIICHUH,
npeoOpa3oBaHuil  BBIpaKEHUH,  perIeHus
YpaBHEHUM.

OcymecTBasATH CAMOKOHTPOJIb
BBINIOJIHSAEMBIX JIEUCTBUH U CaMOIIPOBEPKY
pesyibTaTa BBIYMCICHUHN, NpeoOpa3oBaHuil,
nocrpoeHuid. Pemarb 3a1a4u U3 peajbHOM
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JKH3HH, NMPUMEHATH MaTeMaTH4YECKHUE
3HAHUS Ui pELIeHUs] 3aJady W3 JIPYyrux
MIPEAMETOB.

PemiaTh TekcTOBBIE 3aJa4M, CPAaBHUBATH,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4U

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

https://uchi.ru/
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