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Pabouasi nporpamma mo ajre0dpe AJs1 y4amuxcs 7-9 KJIaccoB COCTaBJIeHA B COOTBETCTBHMH ¢ HOPMATHBHBIMH
AOKYMEHTAMHU:

o @epepanbHblit 3aKOH 0T 24.09.2022 Ne 371-®3 «O BHeceHMMN nameHeHnii B PepepanbHblin 3aKoH «06 06pa3oBaHUM
B Poccumnckon degepaumm» u ctatbio 1 PeaepanbHoro 3akoHa « 06 oba3aTenbHbix TpeboBaHUAX B POCCMMCKOM
dbepepaymmn».

o [Mpwnka3 MunHunctepcTtBa npocseleHms Poccumnckon Pepepaumm ot 02.08.2022 Ne 653 «O6 yTBEpPKAEHUM
denepanbHOro NepeyvHs 3/1eKTPOHHbIX 06pa30oBaTENbHbIX PECYPCOB, A0MNYLWEHHbIX K MCNOJIb30BAHMIO NPU peanunsaymm
MMELLMX FOCYAaPCTBEHHYIO aKKpeanTaLuunto obpasoBaTebHbIX NPOrpamMmm HavyanbHOro obLero, OCHOBHOrMo obuero,
cpeaHero obuiero o6pa3oBaHUA».

 Ilpuka3z MunuctepcTBa npocsemienust Poccuu ot 18.05.2023 Ne370 «O06 yrBepkaeHuu denepanbHON
o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111er0 00pazoBaHus» (3apeructpupoBan 12.07.2023 Ne74223).

o ®depepanbHan paboyan nporpamma oCHOBHOro obuiero obpasoBaHua. MatemaTuKa (6a3oBbiii YPOBEHD).

o [TncbMo MuHucTepcTBa 06pasoBaHMA, HayKM U monodexun Pecnybaukm Kpbim ot 13.04.2023 Ne 1988/01-15 (06

y4ebHbIX NiaHax obuieobpasoBaTenbHbIX OpraHmu3aunii Pecnybamkmn Kpbim Ha 2023/2024 yuebHbiit roa).



1.IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NPOI'PAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTAThl OCBOCHUS MIPOrpaMMBbl YH4EOHOT0 Kypca «Aredpa» XapaKkTepusyroTcs:

1) maTpuoTHYecKoe BOCIMTAHHUE:

OpOSIBIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTUXKEHUSIM POCCUUCKHX MATEeMAaTHMKOB U POCCUHCKONM MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUHN B
IpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00sI3aHHOCTEH TpayKIaHWHA U peau3alliy ero Mpas, MPECTaBICHUEM O MATEMAaTUUYECKUX
OCHOBaxX (PYHKIIMOHMPOBAHHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHHUH, MpOLEIyp TpakJIaHCKOro o0IIecTBa (Hampumep, BBHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXJIEHHIO ATHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHUKEHUHN
HayKH, OCO3HAHUEM Ba)KHOCTHU MOPAJIbHO-3TUYECKHUX MPUHILIMIIOB B AEATEIbHOCTUA YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE Y4YacTUE B PELICHUM MPAKTUYECKHUX 3a]ady MAaTEMAaTUYECKON HAMNpPaBICHHOCTH, OCO3HAHHEM
BaXHOCTH MaTeMaTH4YECKOTr0 00pa30BaHUs Ha MPOTIKEHUH BCEH )KU3HU JIJIS1 YCIEIIHON MPO(PECCUOHATBHON NeATEIbHOCTU U
pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHWEM HHIWBUIYaJbHOW TPAECKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMHTAHHUE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3ajad, pelIeHUM,
paccyKIeHui, yMEHHIO BUJETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:



OpUEHTAIMEN B JESITCILHOCTH Ha COBPEMECHHYIO CHCTEMY HAyUYHBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTH YEJIOBEKa, MPUPOJIBI U 00IIEeCTBA, TOHUMAHNEM MAaTeMAaTHUECKOW HayKH Kak c(ephbl YEIOBEUECKON JCSITCIHHOCTH,
ATamoB €€ pa3BUTHS M 3HAUYMMOCTH JIJIS PA3BUTHS I[MBHJIM3AIIUHU, OBJAJCHHEM SI3BIKOM MAaTEMaTHKH M MaTeMaTHYeCKOU
KyJbTYpOU KaK CPEJCTBOM TMO3HAHUS MUPA, OBJIAJACHUEM IIPOCTEHIITMMI HABBIKAMHU HUCCIICI0BATEILCKON JACATEITPHOCTH;

6) pusnueckoe Bocnuranue, GopMHUPOBaHUE KYJIbTYPhI 310POBbSI M IMOIMOHAJIBLHOT0 0J1ATOMOTY I HSI:

TOTOBHOCTBIO NMPUMEHSATh MaTEeMAaTUYECKUE 3HAHUS B MHTEPECax CBOETO 3JI0POBbS, BEJACHHS 30POBOTO 00pasa KU3HH
(3mopoBoe mHTaHWE, COAJAaHCUPOBAHHBIM PEXUM 3aHATHH W OT/ABIXa, peryiaspHas (u3udeckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedICKCHH, PU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eJIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIlMel Ha MPUMCHCHHE MaTeMaTHYeCKHX 3HAHWW JUIS PEIICHHs 3ajJad B 00JaCTH COXPAHHOCTH OKpYXKarolien
Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB M OIGHKM HMX BO3MOXXHBIX TIOCIACACTBUH IS OKpYJKaromleld Cpelbl, OCO3HAHWEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanus K U3MEHSIOIHUMCS YCJIOBHAM COUMAJIbHON U MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSX HEOIPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JEATEIHHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y APYTHX JOJIel, MpuoOpeTaTh B COBMECTHOM NEATEILHOCTH
HOBBIC 3HAHMS, HABBIKU M KOMIIETECHIIUU U3 OMBITA IPYTHUX;

HEOOXOAUMOCThIO B (POPMHPOBAHMHM HOBBIX 3HAHHWH, B TOM 4YHCIe (DOPMYJIMPOBATH HICH, TMOHSATHS, THUIIOTE3BI 00
00BEKTax M SIBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh NEe(PUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPeOyrOmun
KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PEUICHUS U NEeUCTBHs, (HOPMYIUPOBATH U OICHUBATh PUCKUA M TOCIEICTBUSA,
(bopMHUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKKM MATEMATHYCCKUX OOBEKTOB, MOHITHH, OTHOIICHUH MEXITY
NOHSTHAMU, (HOPMYJIUPOBATH ONPEICICHHUS TMOHATHH, yCTaHABIMBATH CYIIECTBCHHBIM NMPU3HAK KIIAaCCH(PUKAIINH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHEHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIPUHHMMATh, (POPMYIIHMPOBATh M NPEOOPA30BBIBATH CYKJCHUS: YTBEPAUTCIIBHBIC W OTPHUIATCIIbHBIC, SIUHUYHBIC,
YJacTHBIC U 00IIUE, YCIOBHBIC,

BBISBJISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpPEUYUsS B (paKTax, JIAHHBIX, HAOIOJCHHUIX U
YTBEPKICHUAX, MPEAJIaraTh KPUTSPUH IS BBISIBJICHIS 3aKOHOMEPHOCTEH M POTHBOPEUHH;

JeNnaTh BBIBOJBI C WCIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M HHIYKTHBHBIX YMO3aKIFOUEHUH,
YMO3aKJIFOUEHUH TI0 aHAJIOTHH;

pa3doupaTh IOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHUW (MpPsAMbIE W OT MPOTUBHOTO), TIPOBOJUTH
CaMOCTOSITETTFHO HECJIOKHBIE TOKA3aTeIbCTBA MAaTEMAaTHUECKUX (DAKTOB, BBICTpaMBATh apryMEHTAIHIO, TIPUBOIUTH
pUMEpPHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHHSI,

BBIOMpATh CIOCO0 perieHus ydeOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIEHUs, BBIOMpATh HamOolee
MOAXOIAIINN C YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUERB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

MCITIOJIb30BaTh BOMPOCH KAK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHUA, (OPMYIHUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTUBOpEYHE, MPOOJIEMYy, CaMOCTOATEIBHO YCTAaHABIMBATh HCKOMOE M JlaHHOE, (OpMUPOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIMI0, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTABICHHOMY ITUTAHY HECJIOXKHBIN IKCIEPUMEHT, HEOOJBIIOE HUCCIEAOBAHHUE TI0
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;



CaMOCTOSITEIbHO  (OpPMYJIHUpPOBAaTH OOOOIIEHUST U BBIBOJBI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
HCCJICTI0BAHUS, OIEHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTaTOB, BBIBOJOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIABUTATH MPEAIONOKCHUS O €r0 Pa3BUTHU B HOBBIX
YCTIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;
BBIOMpPATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPHPETHUPOBATH MH(OOPMALMIO PA3IUYHBIX BHJIOB U (opM
IIPE/ICTaBICHUS;

BBIOMpATh (popMy TpeacTaBieHus] MHPOPMAIMU U WLIIOCTPUPOBATH PEIIacMbIC 3a/laud CXEMaMH, JuarpaMMamu,
WHOU TpaduKol U UX KOMOMHAITUSIMH;

OIICHUBATh HAJEKHOCTh HWH(POpMAINMKU IO KPUTEPHUSM, MPEIOKCHHBIM YyUUTENIeM WIH CchHOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

BOCIPUHUMATh U (HOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUHM C YCIOBUSMH M LIENSIMU OOILEHHUS, SICHO, TOYHO,
IPaMOTHO BBIPA)KAaTh CBOK) TOYKY 3PEHHUS B YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 10 XOAY PELICHUS
3a71a4i, KOMMEHTUPOBATH IOJYYEHHBIA PE3YJIbTAaT;

B Xo0/€ OOCYXIEHMS 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYX)IZaeMoi TEeMBbI, MPOOJEMBbI, pelIaeMoi 3aaaud,
BBICKA3bIBaTh WJEHW, HALICJICHHBIC HA IOMCK PEIIEHUs, COMNOCTABIATH CBOU CYXKJIECHUA C CYXKICHUAMHU IPYTHUX
YYaCTHUKOB JHajiora, OOHapy>KWBaTh pas3liMdMe M CXOJCTBO TMO3HIMH, B KOPPEKTHOH QopMe (HOpMyIupoBaTh
pa3HOIIIACUS, CBOM BO3PAKECHUSI;

MPEACTABIATh PE3yJbTAaThl PEIICHUSI 3aJauM, HKCIEPUMEHTA, MCCIEA0BaHUs, MPOEKTa, CAMOCTOSATEIbHO BBHIOMPATh
¢dbopMat BBICTYIICHHUS C YIETOM 3a]1a4 MPE3CHTAIINN 1 OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W WCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYaTbHOW pabOTHI TMpU pEIICHUH yUeOHBIX
MaTeMaTHYECKHUX 3a/1a4;



e TPUHUMATH LI€JIb COBMECTHON JESITEIbHOCTH, IIJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM pabOThl, paclipeaensiTh BUIbI
paboT, ToroBapuBaThCs, 0OCYKAATh MPOIIECC U PE3YNbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIO/ICH;

e y4YacTBOBaTh B TpyHHoBbIX (opmax padoThl (0OCYXIeHUs, OOMEH MHEHHUSMHU, MO3TOBBIE IUTYpPMbl U JIpyrue),
BBITIOJTHSATh CBOIO 4YacTh PaOOTHI M KOOPAWHUPOBATH CBOW JEHCTBUS C IPYTUMH YIEHAMH KOMaHIbI, OIICHHBATH
KayecTBO CBOETO BKJIaja B OOLIMH MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBHUSI.

PeryisiTuBHBIE YHUBeEpPcAJIbHbIE YUeOHbIE IeiiCTBUSA
Camoopranusanus:
e CaMOCTOSITEJIbHO COCTaBIISATH IUIAH, AJITOPUTM pEIICHMs 3aJaud (WJIM €ro 4acTh), BHIOMpATh CHOCOO pEelIeHUs C

y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pElIeHH ¢ y4€TOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:
e BIQJCTh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca U pe3yibTaTa PelIeHUs MaTeMaTHIeCKON 3a/1auu;
e TMPEABUNIETh TPYIHOCTHU, KOTOPHIE MOT'YT BOZHUKHYTH TP PEIICHUU 3a]1a4¥, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAHEHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;
e OIICHMBATh COOTBETCTBHE pe3yibTaTa JACATEILHOCTH IIOCTABICHHOW II€M U YCIOBUSIM, OOBSICHATH IPUYUHBI
JTOCTHKCHUS WM HEJTOCTUKEHUS TICJIM, HAXOUTh OIIMOKY, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHBI

K xoniry oOyuenus B 7 kiaacce 00ydarOmUiics MOTYyYUT CIEIYIONTUE IPEIMETHBIE Pe3yIbTaThI:

Yucsa 1 BIYHUCICHUSA

BrImoniHATh, codeTast yCTHBIE i MUChbMEHHBIE MPUEMBI, apu(MEeTHUECKHE NeUCTBUS C PAllMOHATBHBIMUA YUCIIAMH.

HaxonuTh 3Ha4eHUs YMCIIOBBIX BBIPAKEHUM, MPUMEHITh PA3HOOOpa3HbIE COCOOBI U MPUEMBI BHIYMCIICHUSI 3HAYCHUI
JIPOOHBIX BBIPAKEHHM, CoJlepxKauX OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonutb OT OAHOI (POpMBI 3amUCH YUCEN K APYyroM (mpeoOpa3oBbIBATH JECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHECUHYIO JICCATUIHYIO APOOB).



CpaBHUBATH U YIIOPSAAOYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyrIJITh yncCna.

BBINOJIHATE NPUKHUIKY M OLEHKY pPE3yjabTara BbIYMCICHHUM, OLCHKY 3HAUYEHUN YHUCIIOBBIX BBIPAKCHUN. BBINOIHATH
NEUCTBHS CO CTENIEHSMU C HATYPaJIbHBIMU MMOKA3aTEIISIMH.

[IpuMeHATh NPU3HAKK JETUMOCTH, Pa3J0)KEHNE HA MHOKUTEIN HATYPAIbHBIX YUCET.

Pemrate npakTUKO-OPUEHTHPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOLIEHWEM BEJIWYMH, NPONOPLUHUOHAIBHOCTHIO BEJINYNH,
IOPOLICHTAMH, HHTEPIPETUPOBATH PE3YJIbTaThl PEIICHHS 3aJad C YYETOM OIPAHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKue BbIpasKeHHU s

Hcnonb3oBaTh anreOpanveckyro TEPMHUHOJIOTMIO W CHMBOJUKY, NPUMEHSAThH €€ B MPOLlecCe OCBOEHUS Y4eOHOro
Marepuana.

HaxoauTh 3HaueHus OyKBEHHBIX BBIPAXKEHUN MPH 3aJaHHBIX 3HAYCHUSX TEPEMEHHbIX.

BrimonHaThs npeoOpa3oBaHus 1EJIOT0 BBHIPAKEHHS] B MHOTOWIEH MPHUBEACHUEM IOJOOHBIX CJIaraéMbIX, PACKPBHITUEM
CKOOOK.

BbINoNHATE yMHOKEHHE OJHOYJICHA Ha MHOTOYJIEH M MHOTOYJIEHA Ha MHOTOYJIEH, MPUMEHSATH (OpMyIbl KBaaparta
CyMMBI U KBaJIpaTa pa3HOCTH.

OcyiecTBIsATh pa3oKeHHE MHOTOYJICHOB HA MHOMHUTEIM C IOMOIIBIO BHIHECEHHUS 3a CKOOKM OOIEero MHOXKHUTENS,
TPYIIIUPOBKY CJIAraeMbIX, MPUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHATh npeoOpa3oBaHUsl MHOTOYIEHOB JUUIS PELIECHUS Pa3jIMYHbIX 33]1a4 U3 MAaTEMAaTHKU, CMEXXHBIX IIPEIMETOB, U3
pealbHOM IPAKTUKHU.

Hcnonp30BaTh CBOKCTBA CTEMEHEN ¢ HATYpalbHBIMU MOKA3aTENIAMU JJIsl TIpeoOpa30BaHuUs BbIPAKEHUN.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSAS IpaBUia MEPEXOJa OT HCXOAHOIO YpPaBHEHHUS K
PAaBHOCHIIBHOMY eMYy. [IpoBepsATh, ABIAETCA 1M YUCIO KOPHEM YPaBHEHUS.

[IpumeHsATh rpadrueckue METO bl IPU PELIEHUH JTUHEHHBIX YPaBHEHUI U UX CUCTEM.



[TogOupats mpuUMepHI Map YUce, ABISIONIMXCS PEIICHUEM JUHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C JBYMS NMEPEMEHHBIMHU, MOJIb3YsACh TPaPUKOM,
MIPUBOJIUTH MIPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cucTemMbl IBYyX JUHEUHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU, B TOM YHUCIIE TPAPUUECKH.

CoctaBnaTh M pelatb JUHEHMHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX YpPAaBHEHHM MO YCJIOBUIO 3aJ1ayH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu MOJTYyYCHHBIN pe3yJbTarT.

DyHKUUH

N3o00paxaTth Ha KOOPAWHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIMHATAM, JIY4d, OTPE3KH,
WHTEPBAJIbI, 3aMMUCHIBATH YHCIOBBIC MPOMEKYTKH Ha alre0pandeckoM sI3bIKE.

OTMeuaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH T'pauKu JIMHEHHBIX (PYHKITHH.
Crtpoutsb rpaduk QyHKuu Yy = [X|.

OnuceiBaTh ¢ TOMOIIBIO0 GYHKIIUNA U3BECTHBIE 3aBUCHMOCTH MEXKIY BEJIMYMHAMH: CKOPOCTh, BPEMSI, paCCTOSTHUE, 1I€HA,
KOJIMYECTBO, CTOUMOCTD, TPOU3BOIUTEILHOCTh, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cmocod TMpeAcTaBleHUs MW aHanu3a WHQGOPMAIMK, H3BIEKATh W HMHTEPIPETHPOBATH
uH(dOpMaIHO U3 rpad)MKOB peaIbHBIX MPOIECCOB M 3aBHCUMOCTEH.

K xoniry oOydenus B 8 kiacce oOydaromuiicss TOTYyYUT CIEAYIONIUE TPEAMETHBIE PE3YIbTATHI:

Yucaa v BHIYMCICHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHUCEN ISl CPaBHEHUS, OKPYIJICHUA H
BBIYMCIIEHUH, N300paxaTh JEUCTBUTEIbHBIE YHCIIA TOYKAMHU HAa KOOPJIUHATHON MPSIMOIA.

[IpumeHsATs TOHSATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIAUTh KBAJApPATHBIE KOPHH, WCIIONB3YS TIPH
HEOOXOIUMOCTH KaJIBKYJSTOP, BBITIOIHATH MPEOOpa30BaHUs BBIPAKEHUMN, COACPKANIUX KBAaJApPATHBICE KOPHH, HCIOJB3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3aMUCH OOJIBIIMX M MAJIBIX YHCEN C TIOMOIIBIO JECITUYHBIX Apobeit u creneHei yncia 10.

Auredpanyeckue BbIpaKeHU



[IpyMeHsATh MOHATHE CTETIEHU C LEIbIM MOKa3aTeIeM, BBIIOIHATh MPeoOpa3oBaHusl BbIPAXKEHUM, COJIEpKAILUX CTENEHU
C LIEJIBIM I10Ka3aTeJIEM.

BbINONHATE TOXKAECTBEHHBIE MpeoOpa3oBaHUs pAIlMOHAIBHBIX BbIPAXKEHU Ha OCHOBE MpaBWJ JAEWCTBUM HaJ
MHOTOWIEHaMH U anreOpandecKuMu JpOoOsSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEH.

[IpumeHsaTh nMpeoOpa3oBaHMs BHIPAKEHUM IS PELICHUs Pa3IMYHBIX 337a4 U3 MAaTeMaTHKH, CMEXHBIX MPEAMETOB, U3
pEabHON IIPaAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate JMHEHHBIE, KBaJgpaTHbIE YpAaBHEHHS W palMOHAJbHBIC YPABHEHUS, CBOASLIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTEIIe UCCIeJOBaHUSI YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIIE C MPUMEHEHUEM IpauuecKux
npeAcTaBieHU (yCTaHaBIMBATh, UMEET JIM ypPAaBHEHHE WJIM CUCTEMA YPABHEHUW PEUIEHUS, €CIU HUMEET, TO CKOJBbKO, U
npouee).

[lepexoanTs OT cliOBeCHON (POPMYITUPOBKU 3aJa4M K €€ aireOpandecKoi MOJIENH C TIOMOIIBIO COCTaBJICHUSI YPaBHEHUS
WJIN CUCTEMBI YPABHEHUW, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4y MOJIyYECHHBIN PE3YJIbTaT.

[IprMeHsATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJISi CPAaBHCHUS, OLEHKH, pEllaTh JIMHEWHBIE HEPABEHCTBA C OJHOM
NEPEMEHHON U UX CUCTEMBI, JaBaTh TpaUUECKyI0 WILUTIOCTPAIIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUMA

[TornmaTh U UCTIONB30BATh () YHKIIMOHAJIBHBIE TTOHSATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUYCHHUS ), ONIPEACIIATh
3HaueHne (QYHKIMH 110 3HAYEHUIO apTyMEHTa, ONPEIesiTh CBOMCTBA (GyHKIMHU 110 €€ TpaduKy.

Ctpouts rpaduku daeMeHTapHBIX GYHKITUN BHJIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, oruchIBaTh CBOICTBA YHCIOBOI QYHKIHH 1O & rpaduKy.

BeposiTHOCTH M CTATHCTUKA
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W3BnekaTs ¥ npeoOpa3oBbIBATh HHPOPMALIKIO, MPEACTABICHHYIO B BUAE TaOIMI], JUAarpaMM, rpaguKkoB, IPeICTaBIsATh
JaHHBIC B BUJI€ TaOJIUII, TUAarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATHCTHMYECKHX IOKa3aTesiel: CpeAHUX 3HAYeHUW W Mep pacceuBaHus (pasmax,
JTUCIIEPCHS] U CTAHJIAPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHWW M YACTOThl COOBITHH, B TOM YHCIE IO pe3yJbTaTaM HU3MEpPEeHUU u
HaOJII0ICHUI.

HaxoauTe BepOosATHOCTH Cly4allHBIX COOBITUN B OMbBITAX, 3Has BEPOSITHOCTU JIEMEHTAPHBIX COOBITUN, B TOM YHCIE B
OTBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Hcnonb3oBaTh rpaduueckrie MOJEIH: IEPEBO CIYYaHOr0 SKCIEPUMEHTa, TUarpaMMbl Diifiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHSIMHU: MHOXKECTBO, MOIMHOKECTBO, BBIMOJHATH OINEpallMd HaJ MHOXECTBAMU: OOBEAMHEHHE,
nepeceueHue, J0MOoTHeHUE, EPEUUCISITh JIEMEHThI MHOXKECTB, TPUMEHSITH CBONCTBA MHOYKECTB.

Hcnonp3oBaTh rpaduueckoe NpecTaBICHUEe MHOXKECTB M CBA3EH MEXKIy HUMHM JUJIsl OIIMCAHMS IPOIIECCOB U SIBICHUM, B
TOM YHCJIE TIPU PELIEHUH 3a7a4 U3 IPYTUX y4eOHbIX IPEIMETOB U KYPCOB.

K xonIty oOydeHus B 9 kjiacce 00yJaromuiics MOTYYUT CIASAYIONIUE IPEAMETHBIC PE3YIbTaThI:

YucJa 1 BLIYUCJIEHUS

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHATIBHBIE U UPPAllMOHAJIbHBIC YK CIIA.

BeinonHaTh apudmeTrnyeckue NEHCTBUS C palMOHATBHBIMU YHCJIAMH, COuYeTas YCTHBIE W THMCBbMEHHBIC MPUEMBI,
BBITMIOJIHATH BBIYMCIICHUS C UPPALMOHATIBHBIMU YUCIIAMU.

HaxonuThk 3HaYeHUs CTENEHEN C LEIBIMU MTOKA3aTEIISIMA U KOPHEW, BEIYUCIISATh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrasaTh AEHCTBUTEIbHBIC YKCIIA, BBITIOIHITh TPUKUKY PE3yJIbTaTa BEIYMCICHU M, OIIEHKY YUCIOBBIX BHIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE M KBaJpaTHBIE YpaBHEHUS, YPAaBHEHUS, CBOASIIMECS K HHUM, MPOCTEHIINE TPOOHO-pallMOHAILHBIC
YpaBHCHHUHA.
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Pemate cucteMbl IByX JIMHEHHBIX YPAaBHEHUU C JIByMsl IEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO
YpaBHEHUE HE SIBIACTCS IMHEHHBIM.

Pemiate TekcTOBBIC 3a7auM anreOpanyeckuM CIOCOOOM C TOMOIIBIO COCTAaBJICHUS YPABHEHUS WU CHUCTEMBI JBYX
YPaBHEHUN C IByMsl IEPEMEHHBIMU.

[TpoBOANTE MpOCTEMIIINE UCCIICIOBAHNS YPABHEHUN M CUCTEM ypaBHEHUN, B TOM YHCJIE C IPUMEHEHUEM rpadUuecKux
npeAcTaBieHU (ycTaHaBIMBAaTh, UMEET JIM ypaBHCHUE WM CHCTEMa ypaBHEHUN pEIICHHS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeiHbIC HEpaBEHCTBA, KBAJApaTHBIC HEPABEHCTBA, M300paKaTh PEIICHUE HEPABEHCTB HA YMCIIOBOM MPSMOM,
3alMChIBaTh PELICHUE C MMOMOIIBIO CUMBOJIOB.

Pemiath cuctemMbl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIHE KBAJAPAaTHOE HEPABEHCTBO, N300pakaTh
pELlICeHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMMUCHIBATh PEIICHUE C MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacrioznaBaTh QyHKIMM U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHUYECKH PACIIONIOKEHNE HAa KOOPIAUHATHOMN TUIOCKOCTH

rpadukoB GyHkimii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02()PHUITMEHTOB, ONMUCHIBATH CBOWCTBA (DYHKITUH.

Ctpouth M wm300pa)kaTh CXEMAaTHUYCCKH TpadHMKH KBaJPaTUYHBIX (YHKIHH, OMUCHIBATH CBOMCTBA KBaJPaTUYHBIX
dbyHKIMH TI0 UX TpaduKam.

Pacno3naBath kBagpaTH4YHYI0 (QYHKIHIO MO (GopMyse, MPUBOIUTH MPUMEPHI KBAJAPATHUYHBIX (DYHKIIUNA U3 pealbHOU
KU3HH, GU3UKH, T€OMETPHHU.

YuciioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuH
PacriozHaBaTh apuMeTHUECKYIO M TEOMETPHUECKYIO MPOTPECCUU TIPH PA3HBIX CIIOCO0aX 3a/1aHMs.
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BbINOTHATH BBIYMCICHUS C WCIOJIb30BaHUEM (DopMys N-ro wieHa apuPpMETHUUeCKOr M reoMeTpUYECKON MPOrpeccuid,
CYMMBI IIEPBBIX N YIEHOB.

N300paxath 4ieHbl MOCIEI0BATEILHOCTH TOYKaMH Ha KOOPIMHATHOM MIOCKOCTH.

Pemiate 3amaum, CBSI3aHHBIE C YMCIOBBIMH TOCIEOBATEBHOCTAMH, B TOM YHWCJE 3aJa4d U3 pealbHOM KU3HU (C
UCIIOJIb30BAHUEM KATBKYIISATOPA, IU(PPOBBIX TEXHOJIOTHH).
BeposiTHOCTH U CTATUCTUKA

N3Bnekars u nmpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPECTABICHHYIO B Pa3JIMYHBIX UCTOYHUKAX B BUJAE TAOIUI, TUarpaMM,
rpadyKoOB, MPEJICTABIISITH JaHHBIE B BUJIE TAOJIUII, TUarpaMm, rpaduKoB.

Pemiate 3amaun OopraHM30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKXKE C HMCIOJIb30BAaHMEM KOMOWHATOPHBIX MPaBWI U
METO/IOB.

Hcnonp30BaTh onucaTesbHbIe XapaKTEPUCTUKU IS MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUS U
MEpBI paCCEUBAHUS.

HaxoauTe yacToThl 3HaYEHUH U 4aCTOTHI COOBITHS, B TOM YHCIIE TIOJB3YSICh pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHUN U
HAOJTIOIEHUH.

HaxoauTe BEpOSTHOCTH CIIy4aHBIX COOBITHI B M3Y4YEHHBIX OMBITAX, B TOM YHWCJE B OMBITaX C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMHU COOBITHSIMU, B CEPUSIX UCIIBITAHUM 10 TIEPBOTO YCIeXa, B CepUsX ucnbiTanuii bepaysm.

HNmets nipesicTaBiieHUE O CIIy4alHOM BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

HmeTh mpencTaBiaeHUe 0 3aKOHE OOJBIITNX YHCEI KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUYMBOCTHU U O
POJIK 3aKOHA OOJIBIIINX YKCET B IPUPOE U OOIIECTBE.

2. COAEPKAHUE KYPCA AJITEBPHBI B 7-9 KIIACCAX

7 KIIACC
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Yucjia ¥ BIYUCTCHUSA

Hpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO OT OJHOM (OopMBbI 3anucH apodel k npyroil. [loHsTHE panmoHaIbHOTO
Yuclia, 3aluCh, CpPAaBHEHHUE, YIOPANIOYMBAHUE PpALMOHAIBHBIX 4YHUCEN. ApUpMETHYeCKHue JIEeUCTBHUS C palUuOHAIbHBIMU
yuciiamu. Perienue 3aay u3 peanbHON MPaKTUKKU HA YaCTH, HA IPOOH.

CrerneHb ¢ HaTypaJIbHBIM IOKa3aTeJIeM: ONpe/esieHre, NpeoOdpa3oBaHKe BhIPAKEHUN HAa OCHOBE OIpPEECIICHHUS, 3alUCh
Oonpmnx yucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM U ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3a/auyd Ha
IPOLICHTBI, pEHIEHUE 3a7a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHnE MPU3HAKOB JETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYpPaJIbHbBIX YHCEL.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIUOHAIBHOCTH.

AJireOpanyecKue BbIpasKeHHU s

[lepeMeHHbIE, YNCTOBOE 3HAYEHUE BBIPAXKEHUS C NEpPEMEHHON. JlomycTuMble 3HaueHusl nepeMeHHbIX. [IpencraBienue
3aBUCUMOCTH MEX]ly BeJIMYMHAMH B BUe hopmynsl. Beruncienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BbIPaKECHHI,
TOKJIECTBEHHO paBHBIC BBIPAXKEHUS, MpaBUjia MpeoOpa3oBaHUs CyMM M TNPOM3BEIECHMI, MpaBUiia PACKPBITUS CKOOOK U
NPUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOrowieHsl. CteneHb MHoOrowieHa. ClO)XEHHEe, BBIYMTAHHE, YMHOXEHHE MHOTrO4YJIEHOB. DOpMYIIbI
COKpalIEHHOTO YMHOXKEHHMs: KBagpaT CyYMMbl W KBaJpaT pa3HocTH. QDopMmyna pa3HOCTH KBaAparoB. PasnoxeHue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIHBHOCTD YPAaBHEHUH.

JInHeliHOEe ypaBHEHHUE C OJHOM IEPEMEHHOM, YUCIO KOPHEUW JIMHEMHOTO YPAaBHEHUS, PEUICHUE JINHENHBIX YPaBHEHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a/1a4. Penienne TeKCTOBBIX 3a/1a4d ¢ MOMOILBIO YPaBHEHUI.

JluneitHOEe ypaBHEHWE C JByMs TMEepeMEeHHBIMH M ero Tpaduk. Cucrema ABYX JMHEHHBIX ypaBHEHUH C JIBYyMS
nepeMeHHbIMH. Pemenue cucteM ypaBHEHUI cocoOOM MOJACTaHOBKH. IIpuMepsl pemeHus: TEKCTOBBIX 3a7ad ¢ MOMOUIBIO
CHCTEM YpABHEHUM.
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DyHKUUHA
Koopaunara Touku Ha npssmoi. Yucinossle mpoMeKyTKH. PaccTosiHue Mexay AByMS TOYKaMH KOOPJIUHATHOW MPSMOIA.
[IpsimoyronbHas cucrtema koopauHaT, ocu OX u Oy. AOcumcca W opAuMHATa TOYKHM HA KOOPJAMHATHOM IMJIOCKOCTH.
[Ipumepsl rpadukoB, 3aaaHHbIX (Qopmynamu. Urtenue rpadukoB peanbHbIX 3aBucuMocTed. [lonarue ¢ynkumu. ['padux
¢yukuuu. CpoiictBa ¢yHkuuid. Jluneninas ¢ynkius, e€ rpaduk. I'paduk ¢ynkumm y = |X|. 'paduueckoe pemienue
JIMHEMHBIX YPABHEHUHN U CUCTEM JIMHEMHBIX YPABHCHUM.
8 KUIACC

Yuciia ¥ BBIYUCTCHUSA

KBangpathsiii kopenb u3 uucina. [lorstue o0 uppanuoHanbHOM uucie. JlecaTuaHble NMPUOTUKEHUS UPPATUOHATBHBIX
gucesn. CBolcTBa apu(PpMETUUECKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHE K MPEOoOpPa30BAHUIO YHCIIOBBIX BBIPAKCHUN U
BBIYHMCIICHUSIM. J[€eMICTBUTEIBHBIE YHCIIA.

Crenens ¢ 1enabpIM NOKa3zaTesneM u €€ cBorictBa. CTaHIapTHas 3aIllKMCh YUCIA.

AJireOpanyecKkue BbIpasKeHUs

KBagpaTHslil TpEXUsEH, pa30KEHUE KBAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anre6Gpandeckas 1po06s. OCHOBHOE CBOWCTBO anreOpandeckoi npobu. CriokeHue, BBIUYMTAaHUE, YMHOXKECHHUE, JCIICHUE
anreOpanyeckux npodeil. ParinonaapHbIe BEIpAXKEHUS U UX MTPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, QopMyla KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenuwe ypaBHeHUi,
CBOSIIMXCS K IMHEWHBIM M KBaapaTHbIM. [IpocTeiiue qpoOHO-panMoHaIbHbIE YPABHEHHUS.

['paduueckass wHTEpmpeTanusi ypaBHEHHUH C JBYyMsl TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX YypPaBHEHHH C JABYMS
nepeMeHHbIMU. [IpruMepsl perieHus CUCTeM HETMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMU.

Pemmenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.
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HucnoBble HEpaBEeHCTBA U UX CBoOMCTBA. HepaBeHCTBO ¢ OHOU NepeMeHHON. PaBHOCWIBHOCTE HEPABEHCTB. JIMHEHbIE
HEPABEHCTBA C OAHOUN nepeMeHHOM. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DyHKUUHA

[Honstue pynkuuu. O61acTh ONpeneneHuss 1 MHOKECTBO 3HaUeHUN pyHkIu. CrnocoObl 3aaaHus GyHKIUH.

I'padux Pynkiuu. Urenue cBoilcTB pyHkuuu no e€ rpadguky. [lpumepsl rpa@ukoB GyHKIUN, OTPAXKAIOMIMUX peajbHbIe
IPOLIECCHI.

@DyYHKIMH, OMKUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIuU Yy = X2,y =
X3,y = VX, y=|x|. 'paduueckoe perieHne ypaBHEHHI U CUCTEM YPaBHECHUH.

BeposATHOCTH U CTATHCTHKA

[IpencraBiieHne JaHHBIX B BUJI€ TAOJIHII, TUArpPaMM, rpaduKoB.

MHOXKeCTBO, 3JE€MEHT MHOXKECTBa, IMOAMHOXecTBO. Omepanuu HaJ MHOXECTBaMHU: OOBEAUHEHHE, IEepeceueHue,
nononHeHnue. CBolicTBa omnepauuil HajJ MHOXECTBAMHU: IIEPEMECTUTENIBHOE, COYETATEIbHOE, PaCIpeieIUTEIbHOE,
BKJIIOUeHMs. Vcrionb3oBaHue rpaduuecKkoro npeacTaBiIeHs MHOXKECTB JJIsl ONMCaHMsI peabHbIX MPOLIECCOB U SBICHUH, IPU
peleHnu 3aaay.

W3mepenune pacceuBaHust JaHHBIX. Jlucmepcus W CTaHJApTHOE OTKIOHEHHME YHCIOBBIX HabopoB. Jlumarpamma
paccenBaHusl.

DneMeHTapHbIe COOBITHS ciydaiiHOoro ombiTa. ChiydaliHple coObITHS. BepostHocTH  coObITHI. ONBITBI €
PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU cOObITUAMH. Ciy4ailHblii BpIOOp. CBS3b MEXAY MaJIOBEPOSTHBIMU U TNPAKTUYECKH
JOCTOBEPHBIMU COOBITHSIMH B IPUPOJE, OOLIECTBE U HAyKE.

HepeBo. CBolicTBa J€pEeBBEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHME BHCSYEW BEPLIMHBI, CBSA3b MEXKAY YHCIOM
BepILUH U uncioM pédep. [IpaBuno ymHoxkeHus. Perenne 3a1ad ¢ moMoIibio rpagos.

[TpotuBomnonoxueie coobrTus. uarpamma Ditnepa. OO0bequHeHne U nepecedeHue coopiTrii. HecoBMecTHBIE COOBITHS.
dopmyia CI0KEHUS BEpOSTHOCTEH. Y clioBHAs BeposiTHOCTh. [IpaBuno ymuHoxenus. HezaBucumsbie coobiTus. [IpencraBinenne
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DKCIIEpUMEHTa B BHJEe JepeBa. PemieHue 3ajad Ha HAXO0XACHHE BEpPOSTHOCTEW C TMOMOIIbIO JIepeBa CIy4alHOIO
AKCIIEPUMEHTA, JUarpamMm Jitiepa.

9 KUIIACC

Yuciia ¥ BBIYUCTCHUSA

PanmionanbHbie 4mMCla, HMppalMOHAIbHBIC 4YHCIA, KOHEYHbIE U OECKOHEUHBIE JAECATUYHBIE JpoOu. MHOXeCTBO
NEUCTBUTENIBHBIX YHCEJ, JCHUCTBUTEIbHBIC 4YHCIAa Kak OECKOHEYHBIE JeCATUYHbIE aApoOu. B3auMHO OJHO3HAYHOE
COOTBETCTBUE MEXKY MHOXKECTBOM JIEICTBUTENBHBIX YUCET U KOOPJUHATHOMN MPAMOIA.

CpaBHeHUE NEeHCTBUTENBHBIX UnCell, apu(METHIECKUE IEUCTBUS C IEUCTBUTEILHBIMU YUCIaAMU.

Pa3mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, [UTUTEITLHOCTH IPOIIECCOB B OKPY’KAIOIIEM MHUPE.

[TpubnuxEnHoe 3HaYeHNE BETWYMHBI, TOUHOCTh NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u oreHka pe3yibTaToB
BBIYUCIICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermeHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOIAIIMXCS K KBaJApaTHbIM. bukBagpatHoe ypaBHeHHE. [Ipumepsi
pelIEHUs] YpaBHEHUHN TPEThEU U YETBEPTOU CTETIEHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenue apoOHO-paIiMoHanbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 anre0pandeckKiuM METOIOM.

VYpaBHeHue C AByMs TEepeMEHHbIMH U e€ro rpaduk. Pemienwe cucreM [BYX JMHEWHBIX YpPaBHEHUU C JBYyMs
nepeMeHHbIMH. Perenue cucreM AByX ypaBHEHUH, OHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoil creneHu. [ padudeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
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Pelienue JIMHENHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM. PelieHne cucreM JTMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.
KBanpartubie HepaBeHCTBa. ['paduyeckas HHTEpIpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUHA

KBagpatnunas ¢yskius, e€ rpadpuk u cBoictBa. [lapabona, KOOpAMHATHI BEpUIMHBI Napaldoibl, OCb CHUMMETpPUU
napa0oJbl.

I'padukn Gynxumii: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, # ux cBoiicTBa.

YmucsioBbIEe MOCTEA0BATEIbHOCTH M MPOrPecCuu

[loHsiTHE YMCIIOBOI MOCIIEIOBATEIBLHOCTH. 3a/IaHKUE MOCJIEI0BATEILHOCTA PEKYPPEHTHOM Gopmyioi u popmyioit N-ro
YJIeHA.

Apudmernyeckas u reomeTpuueckas mnporpeccur. Dopmynbl N-TO ujieHa apuPMETHUYEeCKOW W TeOMEeTPUYECKOM
[IPOIPECCHIA, CyMMBI IIEPBBIX N YWICHOB.

N300paxxeHne 4jIeHOB apU(PMETHYECKOM M TeOMETPUYECKON MpOorpeccuit TOUYKaMH Ha KOOPJIMHATHOM IJIOCKOCTH.
JIuHEeWHBIN 1 SKCIIOHEHIUATIBbHBIN pocT. CI0KHBIE TPOIECHTHI.

BeposiTHOCTH M CTATHCTHKA

[IpencraBienne MaHHBIX B BUAE TaONHIl, AUArpaMM, rpauKoB, MHTEPHpETAIUs NaHHbIX. UTEHHE U IMOCTPOCHHUE
Ta0JIUII, TUArpaMm, TpauKOB MO peaTbHBIM JIaHHBIM.

[lepecranoBku u daktopuan. Codetanuss u uHuciIo coderanuil. TpeyrompHuk Ilackanms. Pemenwe 3amau ¢
MCIIOJIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BepoATHOCTh. CiydallHbIM BBIOOP TOYKM M3 (UTYPHl HA IUIOCKOCTH, W3 OTpe3Ka M U3 JyTd
OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heygada. Cepusi ucneiTanuil 10 nepsoro ycrnexa. Cepus ucnbeitanuid bepuymnu. BepostHoctu
COOBITHI B cepuu UCTIbITaHUN bepHymu.
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CnyvailHass BeIMYMHA W paCIpElENIEHHE BeposTHOCTEW. MaremaTtuyeckoe oOxuaanue u jaucnepcus. I[Ipumepsr
MaTeMaTH4YECKOTO OKUIAHUS KaK TEOPETHUYECKOIO0 CPEIHETO 3HAUEHUS BEIMUYMHBI. MaTeMaTH4eCKOe 0KUAAHUE U TUCTIEPCUS
CIIy4allHOM BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIBITAHUN bepHyIm».

[TonsiTue o 3akoHe OonbIIMX uKcel. M3MepeHne BEpoATHOCTEH ¢ MOMOIIBI0 YacTOT. Posib 1 3HaueHue 3aKoHa OOJIBIINX
qucell B MPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev KoHTposbHbIE Ipakruueckne | (uudposbie)
porpamMmmel Beero padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
bubnuorexa [JOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.e dSO(])_.Iru 17£417af8
) Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 Et?[iﬂljl;f;(;ggﬁ £417af8
bubnuoreka [JOK
8 OyHKIH. OCHOBHBIE [IOHSATHS > https://m.edsoc%.lru/7f417af8
; Dy, nerossic dyriun ; o e TeLat
10 OnucarenpHasi CTAaTUCTUKA U BEPOSITHOCTh 34 5 bubnnoreka [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417af8
11 [ToBTOpeHue u 060061IeHNE 6 1 Et?iﬂir?:;ifﬁﬁ f4174f8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 7 0
9 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
Uucna v BeruncieHus. JleicTBUTEbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITIEPEMEHHON https://m.edso0.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 Eti?sﬂ;l;f;igﬁﬁ £419d083
bu6mmoreka [IOK
OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
YucioBble HOCIEA0BATEIBHOCTH 15 1 htts://m.edso0.ru/7f419d08
CraTucTuka U BEPOSITHOCTh CITy4aiHOTO bubmuoteka [JOK
34 2
COOBITHS https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs 18 1 bubnnoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0

22


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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