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ITosicHuTeIbLHASA 3aNMUCKA

HopmaTtuBhas 0a3a Pabouas nporpamma cocTtaBiieHa Ha OCHOBE:
000 1.®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO ob1iero oopazosanus (IIpukas

MunncrepcTBa npocseiienus PO or 31.05.2021 Ne287 ¢ usmen. ot 22.01.2024)

2.0OcHOBHOI1 00pa30BaTEIBHON MPOTPpaMMBbl OCHOBHOTO 0011ero oopazoBanusi MAOY Aobarckas COII Ne 1,
npoTokoJ nexarorudeckoro cosera oT 30.08.2023 r. Ne 18, ¢ u3m. ot 23. 05.2025.

3. IIpuxa3za Munnpocsemenus Poccun ot 26.06.2025 N 495

"O0 yTBepKIeHUH (eepaTbHOrO epeyHs YICOHUKOB, JOMYIIEHHBIX K UCTIOIB30BAHUIO TIPH PealTU3aIiN
UMEIOIINX TOCYJApCTBEHHYIO aKKPEIUTALNIO 00pa30BaTEeIbHBIX MPOrpaMM HAYaIbHOTO O0IETro, OCHOBHOTO
o01I1ero, CpeIHero 00Iero 00pa3oBaHKs OPraHU3AIUSIMHE, OCYIIECTBISIONIMMHA 00Pa30BaTEIIbHYIO
JESITeIbHOCTh U YCTAHOBJICHUS TIPECILHOTO CPOKA UCIIOIb30BAHUS UCKITFOUCHHBIX YYCOHUKOB U
pa3pabOTaHHBIX B KOMILJIEKTE ¢ HUMH Y4€OHBIX OCOOMit"

4.Yuebnoro uiana MAOY Aobarckas COLI Ne 1 na 2026 — 2027 y4ueOHbIii ro1.

5.®enepanbHON paboyeit mporpaMmbl 1o yueOHoMy mipeameTy Anredpa 9 kiacc.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaTbl OCBOECHUS MTPOrpaMMBbl YIEOHOTO Kypca «AJredpa» XapakTepus3yrTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:
MPOSIBICHUEM MHTEpPECAa K MPONUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K

JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTHKOB U POCCUMCKOM MAaTEMATUUECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHIKEHUM B

JIpYTUX HayKax U MPUKIAJAHBIX cepax;
2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaXJaHWHA U peau3aliil €ro TMpaB, MPEIACTaBICHHUEM O
MaTEMaTHYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IHYHBIX CTPYKTYp, SBICHUW, MPOIEAYpP TPakIaHCKOTO 0OIIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3THUYECKHX MPOOJEeM, CBS3aHHBIX C MPAKTUYECKAM
MPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTMBHOE y4acTUE B PEUICHUU MPAKTUYECKUX 3a/1a4 MaTeMAaTUYeCKOM HAIMPaBJICHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTHYECKOTO 00Opa30BaHUS HA MPOTHKCHUM BCEH KU3HU TSI YCIIEITHOW MPoheCCHOHANBHON AeATEThHOCTH
U Pa3BUTHEM HEOOXOIMMBIX YMEHUM, OCOZHAHHBIM BBIOOPOM M MTOCTPOCHUEM MHJIUBUAYATHHON TPACKTOPUU 00pa3oBaHUs
Y ’KU3HEHHBIX [JIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIMOHATBLHOMY M ACTETUYECKOMY BOCHPHUSATUIO MaTeMaTHYECKHX OOBEKTOB, 3ajay, PEIICHUH,
paccyXJAeHUN, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS

OpHEHTalMel B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YeJOBEKa, MPUPOAbBI M OOIIeCTBa, IMOHMMAHUEM MaTeMaTHYeCKOW HayKh Kak cdepbl UelloBeuUecKoi
JEATEeIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAUYUMOCTH JUISl PA3BUTHUS LMBUIN3AIMHU, OBJIAJICHUEM S3bIKOM MAaTEMAaTHKU M
MaTeMaTUYECKOU KYyJIbTYpOU KaK CPEeJICTBOM MO3HAHUSI MHUPA, OBJIaJCHUEM MPOCTEHIIIMMU HABBIKAMHU MCCIIEA0BATEILCKOM
JEATEIIbHOCTH;

6) pusnueckoe BocnuTanue, pOPMUPOBAHUE KYJIbTYPbI 3I0POBbS M IMOIMOHAJIBLHOIO 0JIarONmoJIyYnsi:

TOTOBHOCTBIO MMPUMEHSITh MAaTEMATUUECKUE 3HAHUSI B HHTEPECaX CBOETO 3/I0POBbSI, BEACHUS 3JJ0POBOI0 00pa3a KU3HU
(3mopoBO€ MHUTaHUE, COAJTAHCUPOBAHHBIM PEXHUM 3aHATUH U OTAbIXA, peryjspHas (QuU3NYEecKas aKTUBHOCTH),
ChOpMHPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM CBOETO MpaBa Ha OITHOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHEeHTallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUW IS PEIICHHs 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYKaroIIei
Cpelbl, TJIAaHUPOBAHHUS IMOCTYNKOB M OLIEHKH WX BO3MOXHBIX TOCIEACTBUN ISl OKPYXKAIOIIEH Cpelbl, OCO3HAaHHUEM
1J100aJbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX pelIeHus;

8) ajanTanus kK U3MEHAIOIUMCS YCJIOBUAM COUMAJIBLHON M IPUPOAHOI Cpe/bl:



TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHUSX HEOIPEACIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH Ye€pe3
MPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JIIOJeH, MpruoOpeTaTh B COBMECTHON JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJMMOCTBIO B (POPMUPOBAHUHM HOBBIX 3HAHWM, B TOM 4uCle (POpPMyIHpOBaTh HJEU, HMOHATUSA, TUIOTE3B 00
O0OBEKTaX U SBJICHUAX, B TOM YHCIE pPAaHEE HEU3BECTHBIX, OCO3HaBaThb JE(QUUUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMIHIA
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PELIECHUS U JEHCTBUs, (GOPMYIUPOBATh U OLEHUBATh PUCKU U MOCIEACTBHUS,
(GbopMHPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

e BBIABISITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHMA
MEXIy TMOHATUAMH, (DOPMYIHpPOBATH ONpENCICHUS TOHATHUH, YCTAaHABIMBATh CYIICCTBCHHBIM IMPU3HAK
KJaccuukanmm, OCHOBaHUsI JIJIsi 0000IIEHUS U CPABHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIUpPOBaTH U MPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U OTpHUIIATEIbHBIE,
¢IMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHbIE;

e BBIBIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M 1 MPOTUBOpEUrs B (paKTax, JaHHBIX, HAOTIOICHUAX U
YTBEPKICHUSX, TIPEIaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

e JeJaTh BBHIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHUIH,
YMO3AaKJIFOUYEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeIbCTBA MAaTEMATHYCCKUX yTBEPXKIAEHWUU (NpsAMBIE W OT TPOTHBHOIO), IPOBOJIUTH
CaMOCTOSTEIILHO HECIIOKHBIC I0KAa3aTeIbCTBA MAaTEMAaTHICCKUX (aKTOB, BBICTPAUBATh apTyYMEHTAIINIO, IIPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BBEIOMPATH CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHMsI, BRIOWpaTh Hanbosee
MOAXOAIIUNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIIOJIb30BaTh  BOIPOCHl KaK MCCIENOBATEIbCKUA HMHCTPYMEHT TO3HaHUS, (POPMYJIHPOBATH BOMPOCHI,
buKkcupylolme NpoTUBOpEUYUE, MPoOIeMy, CaMOCTOSITEIBLHO YCTAaHABIMBATH UCKOMOE W JaHHOE, (OopMUPOBATh
TUIIOTE3Y, apIYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHE;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIAHY HECIIOKHBIM 3KCIEPUMEHT, HEOOJIbIIOE UCCIEAOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTEMaTHUECKOro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOSITENILHO (OPMYJIUPOBAaTh OO0OOIIEHHS M BBIBOABI IO peE3yjbTaTaM MPOBEAEHHOIO HaOJIIOICHUS,
UCCIIEJOBaHMSI, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U O0OOIIEHMI];

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS 3a1a4H;
BBEIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB M (popm
MIPE/ICTABIICHHUS,;

BBEIOMpATh (popMy MpeacTaBiacHUs HHGOOPMAIIMN ¥ WILTIOCTPUPOBATh pellaeMbIe 3aadd CXeMaMH, JHarpaMMaMH,
WHOM rpadMKoON U UX KOMOMHAIIMSIMU;

OIICHMBATh HAASKHOCTh HMH(OPMAIMU TIO KPUTEPUSIM, MPEIOKEHHBIM YUYUTEIEM WIH CPOPMYIHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIIPUHUMATh ¥ (OPMYJIHPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSMH U IEISIMHU OOIIEHUS, SICHO, TOYHO,
rPaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 110 XOAY PELICHHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl, MpoOJEeMbl, pellaeMoN 3adayu,
BBICKA3bIBATh HMJICH, HAIICJICHHBIC HA TOMUCK PEIICHUS, COMOCTABIATh CBOU CYXKICHUSA C CYXKICHUSMHU APYTHUX



YYaCTHUKOB JMajiora, oOHapyXHBaTh Pa3lIMyue U CXOJCTBO MO3UIUH, B KOPPEKTHOU ¢opme (PopMyInpoBaTh
pPa3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, HCCIEIOBAaHUs, IPOEKTA, CAMOCTOSITENIbHO BBHIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEH ayIuTOpHUY;

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOTHI MpPH PEUICHUU Y4EOHBIX
MaTEeMaTUYECKHX 3a/1ay;

IPUHUMATh LI€JIb COBMECTHOW NEATENIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM padOThl, pacHpeleisTh
BUJIBI pabOT, TOTOBapUBATHCA, 0OCYKIATh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/IEH;
y4acTBOBaTh B IPYIIOBBIX (hopMax padoTsl (00CykaeHUsl, OOMEH MHEHUSMH, MO3TOBbIE IITYpPMBI U JPYTHeE),
BBINOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBMS C JPYTMMH YJ€HAMH KOMaH/bI, OLICHUBATh
KaueCTBO CBOETO BKJIAJla B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM yYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IIaH, aITOPUTM pEIIeHUs 3aadd (WJIM €ro 4acThb), BEIOMpATh CIIOCOO PEIICHUs C
Y4E€TOM HMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPOIIecca U pe3yJibTaTa PEeIIeHUs] MaTeMaTHIeCKOM 3a1a4u;
MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PELIEHUH 33]1a4H, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENILCTB, HAWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TOCTABJICHHOW 1€ U YCJIOBUSIM, OOBACHSATH MPUUYHUHBI
JOCTHKEHUSI WM HEJIOCTHKEHUS 1€, HaXOAUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K konIty oOydeHus B 7 kjiaacce 00y4daroIIUIiCs MOTYYUT CIASAYIONINE MPEIMETHBIC PE3YIbTaTHI:
Yuciaa v BLIYUCJICHUSA



BhImonHATh, coueTas yCTHBIE M MMCbMEHHBIC TPUEMBI, apu(METHUECKUE IEHCTBUS C PAllMOHATEHBIMH YHCIIaAMHU.

HaxonuTh 3HaU€HUs YHCIIOBBIX BBIPAKEHUMN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M TPUEMBI BBIYUCICHUS 3HAYECHUN
TPOOHBIX BBIPAKEHUH, COAEPKAIINUX OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH.

[TepexonuTh OT 0HON (OPMBI 3alKCU YUCEN K Apyrod (mpeoOpa3oBbIBaTh AECITUUHYIO AP0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO ApOOBb).

CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrasTh YKCIIa.

BBINONHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHHUM, OLEHKY 3HAYCHUN YMCIIOBBIX BBIPAKECHUHN. BBINOIHATH
JEUCTBUSA CO CTEIEHAMU C HATyPAJIbHBIMU IOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKU JEITUMOCTH, PA3JIOKEHNE HA MHOKUTEIIA HATYPaIbHbBIX YHACEIL.

Pemare mpakTHKO-OPMEHTHPOBAHHBIE 33Ja4d, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH, IPONOPLUHUOHAIBHOCTHIO
BEJINYMH, NPOLEHTAMH, HHTEPIPETUPOBATH PE3YNbTAaThl PEIIEHHs 3a4ad C YYETOM OTPAaHUYEHHUW, CBSA3AHHBIX CO
CBOMCTBAMM pacCMaTPUBAEMBIX OOBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb30oBaTh anreOpanvyecKkyrdo TEPMUHOJIOTHIO U CHUMBOJMKY, NPUMEHITh €€ B MPOLIECCE OCBOEHUs y4eOHOIO
Marepuana.

Haxonutb 3HaueHHst OyKBEHHBIX BbIPAKEHUU NP 33JaHHBIX 3HAYCHUSIX TEPEMEHHBIX.

BoimonHATe peoOpa3oBaHus LIEJIOT0 BBIPAXKEHHUS] B MHOTOYJIEH NMPUBEIECHUEM MOJOOHBIX CIAraéMbIX, PACKpPhITUEM
CKOOOK.

BBINONHATS YMHOKEHHUE OJHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIEHAa HAa MHOTIOYIEH, IPUMEHATh (OpMyJibl KBajapara
CYMMBI ¥ KBaJpaTa pa3HOCTH.

OcCyliecTBIATh pa3iokKEeHNE MHOTOWICHOB HAa MHOXHTENIU C MOMOIIBIO BHIHECEHHS 33 CKOOKHM OOILEro MHOKUTENS,
IPYNIUPOBKYU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensaTh mpeoOpa3oBaHrs MHOTOUJICHOB IS PEIICHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKHU, CMEXHBIX MPEAMETOB,
U3 peajbHOU NPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU IMOKAa3aTEIIMU AJi MPeoOpa30BaHUsI BIPAXKEHUH.

YpaBHeHMs U HEPABEHCTBA



Pemare nuHENHHBIE ypaBHEHHUS C OJHOM IMEPEMEHHOM, IPUMEHsS IPAaBWIA MEPEXOJa OT UCXOAHOTO YPaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCA JIM YUCIO KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaduueckue METOIbl PU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[ToxpOupaTe mpUMeEpHI Tap YUCE, SBISIIOUIMXCS pEIICHUEM JTMHEHHOT0 YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM MJIOCKOCTH TpaUK TUHEHHOTO YpaBHEHUS C IBYMs IEPEMEHHBIMU, MOJIb3YSICh TPaPUKOM,
MPUBOJUTH MPUMEPHI PEIICHUSI YPABHEHUSL.

Pemmath cuctemMbl IBYX TMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHCJIEe TPaQUIECKU.

CocTaBiATe W pemiaTh JHMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUN II0 YCIOBHIO 3aJadH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H I10JIy4YCHHBIN PE3yJIbTarT.

DOyHKUIMHA

N300paxxaTb Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATaM, JYy4YHd, OTpPE3KH,
WHTEPBaJbl, 3aIMUCHIBATH YUCIOBbIE TPOMEKYTKU Ha aIreOpandeckoM si3bIKe.

OtmeyaTh B KOOPJUHATHOM IUIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpPAMHATaM, CTPOUTH rpadUKH JIMHEUHBIX (PYHKIUH.
Crtpouts rpaduk QyHKIuu Yy = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIHUA M3BECTHBIE 3aBUCUMOCTH MEX]Y BEIUYMHAMHU: CKOPOCTb, BPEMsI, pacCTOSHUE,
LI€Ha, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BPEMsl, 00bEM padOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuit crnoco® MpeACTaBICHUS W aHaidu3a WH(OpPMAIMK, W3BJIEKaTh W HHTEPIPETHPOBATH
uHdopmaIuio u3 rpadMKoB peagbHbIX MPOILIECCOB U 3aBUCUMOCTEH.

K konIty oOydeHus B 8 kiacce 00y4yaromIUiics MOTYYUT CIAEAYIONIME NMPEIMETHBIC PE3YIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh Ha4aJIbHBIE IIPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX YHUCEN I CPAaBHEHUs, OKPYIJICHUS U
BBIYHCIICHUM, N300paKaTh JEHCTBUTEIbHBIC YHCIa TOUKAMHU Ha KOOPAMHATHOU MPSMOA.

[IpumeHsaTh TOHSATHE apu(DMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTh KBaJIpaTHbIC KOPHH, HWCIONB3YS MpHU
HEOOXOJAMMOCTH KaJIbKYJISITOP, BBINOJHATH MPEeoOpa3oBaHUsl BBIPAKEHUM, COAEpPAIIMX KBaIpAaTHbIE KOPHHU, HCHOJB3YS
CBOWCTBA KOPHEH.

Hcnonp30Bath 3amucu O0NBIINX U MaJIbIX YUCEI C TIOMOIIBIO IECATUYHBIX Ipo0Oeit u ctenenei uncina 10.



AuredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSATHE CTENEHU C IIEJBIM ITOKa3aTeJIeM, BBITIOJHATH MPEoOpa30BaHUs BBIPAKECHHM, COIEPIKAIIIX
CTEIICHU C LEJIBIM MOKAa3aTeJIEM.

BBIMOMHATE TOXKIACCTBEHHBIC IPEOOpa30BaHUs pallMOHAIBHBIX BBIPAKCHHM HAa OCHOBE NpaBUJ JICUCTBUN Ha
MHOTOYJICHAMH U alre0panyecKuMu JpoOsiMu.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsaTh peoOpa3zoBaHUs BHIPAXKEHUM JJIsI PEIICHUST PAa3IMUHbIX 3a7a4 U3 MAaTEMAaTUKU, CMEXKHBIX MPEIMETOB, U3
peaIbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHENHbIE, KBaJpaTHbIC YPABHEHHUS M pallMOHAJIbHBIC YPABHEHMS, CBOISIIMECS K HUM, CUCTEMBI IBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MPOCTEUINME HWCCIECIOBAHUS YPAaBHEHWHA W CUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpaduyecKuX MpeacTaBiIeHUl (YCTaHABINBATh, UMEET JIM YPAaBHCHUE WJIM CUCTEMa YPaBHCHHUH PEIICHUS, €CIIM UMEET, TO
CKOJIbKO, U TIpoYee).

[lepexoauTh OT cCilOBECHOU (HOPMYIMPOBKU 3a7aud K €€ anreOpanyeckorl MOJEIM C TOMOIIbI0 COCTaBJICHUS
YPaBHEHUS WU CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MTOJTYUYCHHBIN PE3yJIbTarT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABECHCTB JJISI CPABHEHMS, OLICHKH, PEIIaTh JIMHEHHBIC HEPABEHCTBA C OJHOU
MEPEMEHHOM M WX CHCTEMbBI, JaBaTh TIpadUUECKyl0 WIIIIOCTPAIIMI0O MHOXXECTBAa PCIICHHH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[lonuMaTh W HWCMOJIB30BaTh (YHKIIMOHAIBHBIE TOHATUS U S3BIK (TEPMHUHBI, CHMBOJIMUYECKHE OOO3HAUYCHUS),
OTpEeNIeNIATh 3HaUYeHUE (PYHKIIMH 110 3HAYSCHUIO apTyMEHTa, ONPEACIsATh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

Ctpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y =kiX, y =x2,y = x3,y = |x|, y = VX, orucbIBaTh CBOICTBA YHCIOBON (YHKIHH 110 €& rpaduKy.

K xoniry o0y4yeHust B 9 kiaacce o0yJaronHiics MOTYyYUT CISAYIONINE MTPEAMETHBIC PE3yIbTATHI:

Yuciia 1 BBIYUCTICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.



BremonuaTe apudMeTnueckue ASHCTBHS C palMOHAIbHBIMUA UYMCIAMH, COYETas YCTHBIE U MHCbMEHHBIC MPHUEMBI,
BBITNIOJIHATH BBIYNCIICHUS C UPPALMOHAIBHBIMY YU CIIAMM.

HaxoauTp 3Ha4eHUS CTENEHEN C LENBIMU OKA3aTENSIMU U KOPHEW, BBIYNCIIATH 3HAYECHUSI YHCIIOBBIX BBIPAXKECHUU.

OKpyTrasaTh AEHCTBUTEIBHBIEC YNCIIA, BBITOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCICHHUM, OLEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTp nMuHElHbIE U KBAaIpaTHBIE YPAaBHEHMSI, YPaBHEHUS, CBOJALIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE
YPaBHEHUS.

Pemrars cucreMsl 1BYX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO
YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemarb TekcTOBbIE 3a/auul anreOpanyeckuM CHOCOOOM C MOMOILBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI JBYX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

[IpoBOAMTE MPOCTEUIIME HWCCIECIOBAHUS YPABHEHWW W CUCTEM YPAaBHEHHMM, B TOM YHCIE C IPUMEHEHUEM
rpauyeckux MpeacraBieHui (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa YPaBHEHUU pEIIeHUs, €CIIU UMEET, TO
CKOJIbKO, U TIpoYee).

PemaTe nuHENHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)kaTh pELICHHME HEPaBEHCTB Ha YHCIOBOM
MIPSIMOM, 3aIIUCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Pematb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJApPaTHOE HEPABEHCTBO,
n300paxaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3alMChIBATh PELICHUE C TOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUHN PA3JIMYHBIX 3a/a4.

DyHKIUU

Pacno3naBath (QyHKIMM U3y4eHHBIX BHAOB. I[lOKa3blBaTh CXEMAaTUYECKH PpACIONOKEHUE Ha KOOPAUHATHOU

mockoctr rpadukos GyHkumit Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBuCcHMOCTH
OT 3HaY€HUI KO3(PPUIIMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKIUH.

CtpouTh W M300pakaTh CXEMATHYCCKH TpaUKU KBaJIPaTUYHBIX (PYHKIUH, ONHCHIBATH CBOMCTBAa KBaJAPATHUHBIX
GbyHKIMIA 110 UX rpaduKam.



Pacnio3naBaTh KBaApaTUyHyl0 (QYHKIHIO MO (HopMyIe, TPUBOIUTH MPUMEPHl KBaJAPATUUHBIX (PYHKIMNA U3 peanbHON

KU3HH, (PU3UKH, TCOMETPHUHU.

YucsioBbIE MOC/I€I0BATETHLHOCTH U MPOrPecCun
Pacnio3naBaTh apu)METHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH MPU Pa3HbIX CIOcOo0ax 3aJaHusl.
BbIMIONHATE BBIYUCIIEHHS ¢ UCHOIB30BaHUEM (POpMYIT N-ro WieHa apuPpMETHYECKON U T€OMETPUUECKON MPOrpeccHil,

CYMMBI IICPBBIX N YJICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMHA Ha KOOPIUHATHOMN TIOCKOCTH.
Pemate 3amauu, cBS3aHHBIE C YKMCIOBBIMHU TOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIC 3a/laud U3 PEATIbHON KU3HU (C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).

9 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne ni/nt HanmenoBaHue pa3jeiioB H TeM Kontposbnbie  TIpakrieckne (uudgposrbie)
NPOrpamMmbl Bcero 6 5 o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypebi
1 Uucna u BeruncieHus. JleiicTBUTENbHBIE 9 bubnmnoreka [JOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK
OJIHOM MepeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubmmnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubmorexa I[IOK

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

Bbubmnoreka IIOK
Dynxinn 16 . https://m.edscIJlo.ru/7f419d08
YucaoBbIe IMOCISA0BATEILHOCTH 15 1 bubmorexa LIOK
https://m.eds00.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nmoreka [IOK
SHAHHHA https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

TEMATHUYECKOE IIJTAHUPOBAHME, B TOM UHCJIE C YYETOM PABOYEM ITPOT'PAMMBI _
BOCIIMTAHUA C YKASAHUEM KOJIMYECTBA YACOB, OTBOJANMbIX HA OCBOEHHE KAX/IOU

TEMbI
9 KIIACC

Ne Tema ypoka ¢ yuerom padoueii nporpammsl | Kosma
n/n BOCIIUTAHHSA €CTBO
4acoB
I Yuciaa u Bpruncjaenus. JlelicTBUTeIbHbIE 9
qucaa
PartmonasnbpHbIe yncia, UppaliioHaIbHbIE
Ypciia, KOHEYHEIC U 0ECKOHEYHEIC JSCITUYHBIE 1
Ipobu
MHO0XeCTBO ACHCTBUTEILHBIX YHCE;
NEWCTBUTENILHBIE YHCIIa KAK OECKOHEYHBIE 1
JECSTHYHBIE TPOOH
B3auMHO 0/IHO3HaYHOE COOTBETCTBHE MEXKY
MHOKECTBOM JICHCTBUTEIBLHBIX YHCET U 1
MHO>XECTBOM TOYEK KOOPJAMHATHOU MPSMOI
CpaBHEHHE NEUCTBUTENBHBIX YHCEIL,
apudmeTnyeckue AeUCTBUS C 1
JIEMCTBUTEIBHBIMH YHCIaMU
[TpubmmkE€HHOE 3HAUYCHNE BEIUYUHBI, 1
TOYHOCTb MPUOIIFKECHUS
OkpyriieHue yucen 1
OkpyriieHue yucen 1

XapaKTepI/ICTI/IKa OCHOBHbBIX BUJ10B y‘leﬁHOﬁ
HEeATEJIBbHOCTH

Pa3BuBarth npeacraBjieHUsl O YKCIIaX: OT MHOKECTBA
HaTypaJIbHBIX YHUCEI 0 MHOXKECTBA AEHCTBUTEIbHBIX
YHCEe]L.

O3HAKOMHTBCH C BO3MOXKHOCTBIO MPEICTABIICHUS
NEHCTBUTEIHLHOrO YHCIa KaK OECKOHEYHOM TeCATUIHOMN
IpoOH, MPUMEHSTH JECITUUHBIE TPUOTMKEHUS
palMOHAIBHBIX U HPPALIMOHAIBHBIX YUCETT.
HN300paxaTh NeiiCTBUTEIbHBIE YHNCTIA TOUKAMU
KOOPAMHATHOW IIPSIMOA.

3anuchiBaTh, CPABHMBATH U YNIOPAI04YMBATH
JNIEUCTBUTEILHBIC YHCIIA.

BbINOHATH, cOUeTast yCTHBIE U MMCbMEHHBIE MPUEMBI,
apupMeTHYecKue 1elCTBHUS C PALIMOHAIBHBIMU YHCIIA-

MH, HAXOAUTDb 3HAYCHUA CTEIIEHEM ¢ OCIJIBIMU ITOKAa3aTCIIIMHA
n KOpHeﬁ; BbBIYHUC/IATDH 3HAYCHHUA YHCIIOBBIX BBIp&)I(GHPIfI.

HO.]'Iy'-lI/ITb npeacraBjeHue O 3BHAYUMOCTH
)IeI\/'ICTBI/ITeJ'IBHI)IX YHCCJI B HpaKTquCKOﬁ JCATCIIBHOCTHU

JlaTa

Ilinan

dakr




8 [Tpukuka 1 OLICHKA PE3YILTATOB 1
BBIYUCIICHUH

9 [Tpukuaka U OlEHKA Pe3yIbTATOB 1
BBIUUCIICHUH

I YI)aBj-leHI/ISI H HepaBeHCTBA. YpaBHeHus ¢ 14
O/IHOH IepeMeHHOi

10 JIuneiinoe YPaBHEHHE. Pewenne ypaBHenui, 1
CBOJISIIIIUXCSI K IMHEHHBIM

11 Jluneiinoe ypaBHEHHE. Pemienue ypaBHeHuii, 1
CBOJISIIIIUXCSI K IMHEHHBIM

12 KBagparHoe ypaBHeHue. Pemenne ypaBHeHUH, 1
CBOJISIIIIMXCSI K KBaJIPATHBIM

13 KBagparHoe ypaBHeHue. Pemenne ypaBHeHUH, 1
CBOJISIIIIMXCSI K KBaJIPATHBIM

14 bukBagpatHble ypaBHEHUS 1
BII. /IeHs 3anuThl )KUBOTHBIX

15 bukBapaTHble ypaBHEHUS 1
IIpumepsl perieHns ypaBHEHUM TPEeTben 1

16 4eTBEPTON CTENEHEN pa3IoKEHUEM Ha 1
MHOXHTEIH
IIpumepsl perieHns ypaBHEHUM TPEeTben 1

17 4eTBEPTON CTENEHEN pa3IoKEHUEM Ha 1
MHOXHTEIH

18 Pemenue 1poOGHO-paIlMOHAIBHBIX YpaBHEHHH 1

19 Pemenue npoOGHO-paIlMOHAIBHBIX YpaBHEHHH 1

20 Penrenune TekcTOBBIX 3a/1au alreOpanyeckum 1
METOJIOM

21 Pemennie TeKCTOBBIX 3ajjau aIredpandeckum 1

METOAOM

YeIJI0BEKA.

AHaJIM3MPOBATH H 1€J1aTh BHIBOABI O TOYHOCTH
NpUOIMKEHNS AEHCTBUTEIBHOIO YUCIIA TIPU PELICHUH 3a]1ay.
OKpyrasiTe JeiCTBUTENbHBIE YUCIIA, BBIOJHATH
NPUKHUIKY PE3yJbTaTa BBIYMCICHUN, OLIEHKY 3HAaYCHU
YHUCJIOBBIX BBIPAKECHUN.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMAaTUKH

OcBanBath, 3aIOMUHATH U NPUMEHATH rpaduyecKue
MeTO/IbI Y PEIICHUU YPaBHEHU, HEPaBEHCTB U UX
CHCTEM.

Pacno3naBaTh 11e71bI€ U IpOOHBIE YpaBHEHMUS.

Pemats JiMHeiiHbIE M KBA/IPaTHbIE YPABHEHUS,
ypaBHEHMs, CBOJSIIMECS K HUM, ITpocTeiue 1podHo-
panroHaibHbIC YpaBHEHUSI.

IIpeasaraTs BO3MOXHBIE CITOCOOBI pelIeHHs] TEKCTOBBIX
3a1a4, 00CyKIaTh MX U PelIaTh TEKCTOBBIEC 3a/1a4UH
pa3HBIMU CIIOCOOAMHU.

3HAKOMUTBCS ¢ HCTOPHEI pPa3BUTHS MAaTEMATHKH.




22

23

24

Pemenre TeKCTOBBIX 3a71a4 aNreOpandecKum
METOJIOM

Konmponvnaa paboma no meme
"Vpaenenus c oonoit nepemennoii”’

YpaBHeHnnsi u HepaBeHcTBa. CucTeMbl
YPaBHeHUi

YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH H €T0
rpaduk

14

25

26

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €TI0
rpaduk

Cucrema 1ByX JUHEHHBIX YPABHEHU C JBYMs
HepeMEHHBIMHE U e€ pereHue (rpaguyeckuit
croco0)

27

Cucrema 1ByX JUHEHHBIX YPABHEHUN C ABYMs
NepeMEHHBIMU U €€ perieHue (crnocod
MOICTAHOBKH )

28

Cucrema 1ByX JUHEHHBIX YPABHEHUH C ABYMs
NepeMEHHBIMU U €€ perieHne (crnocod
CIIOKEHHS])

29

30

31

Cucrema 1ByX JTUHENHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU U €€ peLICHUE

Pemenne cucreM nByX ypaBHEHHU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIEHU

Pewenue cucrem 1ByX ypaBHEHUM, OHO U3
KOTOPBIX JINHEMHOE, a IPYyroe€ — BTOPOl
CTEIICHHU.

BII. Henens matematnyecko U (GMHAHCOBOU
rPaMOTHOCTHU

32

Pewienue cucreM AByX ypaBHEHUM, OHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIEHU.

BII. Henens matemaTnyeckoi U (GMHAHCOBOM

OcBauBaTh U NPUMEHSITH MPUEMBI PEILICHUSI CUCTEMBbI
IBYX JTMHEWHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU U
CUCTEMBI IByX YPaBHEHHI, B KOTOPHIX OJIHO YpaBHEHHE

HE SIBJISICTCSI IMHEHHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TpadUYECcKUe
MIpe/ICTaBICHMS JIUIsl pellieHUs] M UCCIeI0OBAHMA YPaBHEHUM
U CUCTEM.

AHAIN3MPOBATH TEKCThI 3a/1a4, pelIaTh UX
anredpandeckuM crocoOOM: NepexXoAUuTh OT CIIOBECHOU
(hopMyYIMPOBKH YCIIOBHS 3a/1a4i K anreOpanyeckon MoJenu
MyTEM COCTABJICHUSI CUCTEMbI YpaBHEHUI; peliaTh COCTaB
JICHHYIO CUCTEMY YpaBHEHUH; HHTePNPeTHPOBATH
pe3yJnbTar.

3HAKOMUTBCS € HCTOPHEH Pa3BUTH MaTEMAaTUKU




I'PaMOTHOCTH

Pemmenue cuctem IByX ypaBHEHH, OTHO U3
KOTOPBIX JINHEMHOE, a IPYyro€ — BTOPOM

33 CTEIIEHHU. 1
BII. Hexens matemaruyeckoi M pUHAHCOBOI
IPaMOTHOCTH

34 Fpa(bnqecimﬂ UHTEPIIPETALNS CUCTEMBI 1
YPaBHEHHUH C ABYMs IEPEMEHHBIMU

35 Pemenne TekCTOBBIX 3a/1ad alreOpanyecKum 1
crocoooM

36 Pemienue TekcTOBBIX 3a7jau anredpanyeckum 1
crocoooM

37 Konumponvnaa paboma no meme ""Cucmemut 1
ypasnenuii"’

Y YpaBHeHnus u HepaBeHcTBa. HepaBencrBa 16

38 UmcnoBble HEPAaBEHCTBA U UX CBOWCTBA 1

39 UmncnoBble HEPAaBEHCTBA U UX CBOWCTBA 1

40 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOU 1
U UX pPELIECHUE

a1 JIuHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHOMN 1
U UX pPELIECHUE

42 JIuHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHOU 1
U UX pelleHue

43 Cucremsl J'II\/'IHGI\/'IHI)IX HEPaBEHCTB C OJHOU 1
NIEPEMEHHOI U UX pElICHHE

44 Cucremsl J'II:IHeﬁHLIX HEPABEHCTB C OJHOMN 1
MEPEMEHHOM U UX pelIeHne

45 Cucremsl JH:IHeﬁHLIX HEPaBEHCTB C OJHOU 1
NIEPEMEHHOI U UX pElIeHHE

46 KBazpaTHble HEPAaBEHCTBA U MX PELLIEHUE 1

47 KBagpaTHbIe HEPABEHCTBA U UX PELIECHUE 1

48 KBagpaTHbIC HEPABEHCTBA U UX PELIECHUE 1

Yurarsp, 3a11MCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinoanaTs npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
JUIS IpeoOpa3oBaHUs CBOMCTBA YHUCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JTUHEIHBIE U KBaJAPATHBIE HEPABEHCTBA.
Pemiars nvMHEHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINAX
KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
MOJTyYECHHBIE PEIICHUS.

HN300paxkarhb pelieHre HepaBeHCTBA U CUCTEMbl HEPABEHCTB
HA YKCJIOBOU MPSIMOi, 3aIUChIBATH PELICHUE C

MOMOIIbIO CHMBOJIOB.

PemaTh KBajipaTHBIC HEPABEHCTBA, UCTIOIB3YS IpapuIeCKre
MIPEICTABICHUS.

OcBauBaTh M IPUMEHATH HEPABEHCTBA IIPU PEIIEHUU
pa3IMYHBIX 3a7a4, B TOM YUCJIE IPAKTHKO-
OPUEHTHUPOBAHHBIX




BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
49 Ksanp p p 1
BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
50 Ksanp p p 1
51 I'paduueckas UHTEpIIpEeTALMsl HEPABEHCTB U 1
CHCTEM HEpPaBEHCTB C JIByMsI IEPEMEHHBIMU
50 ['paduueckas UHTEpIIpETAINS] HEPABEHCTB U 1
CHCTEM HEpPaBEHCTB C JIByMsI IEPEMEHHBIMU
53 Koumponvnaa paboma no meme 1
"Hepasencmea'’
Y DyHKIMHU 16
54 KBanpartuunas ¢pyHkius, e€ rpaduk u 1
CBOMCTBA
55 KBanparuanas QpyHkuus, e rpadux u 1 PacnmosmaBaTh BubI H3ydaeMbIX (yHKIIUI;
CBOUCTBA WLTIOCTPHPOBATH CXEMATHYECKH, 00bICHATH
56 KBanpatuunas QyHkuus, e€ rpaduk u { | DbacmomoxkeHue Ha
CBOWCTBA KOOPAMHATHOM MJIOCKOCTU IpaduKoB (PyHKIMI BUA:
57 [Tapabosa, KOOPAUHATHI BEPIINHBI TApabOIIbI, 1 y=kx,y=kx+b,yk
0Ch CHMMETPHH 1apadoJIbl X=,y=ax2,y=ax3,
58 [Tapabona, K0OOpAUHATHI BEPIINHBI TapaboIIbI, 1 Yy=XYy=_x_ B3aBUCUMOCTH OT SHAYCHNH
0Ch CHMMETPHH TTapaboibl ;Oa(b(l)I/ILII/IeHTOB; OIKCBIBATh UX CBOUCTBA.
acrmo3HaBaTh KBA/IPATUYH KMo TI0 (hopMmyIe.
[Tapabona, KoOpAUHATHI BEPIINHBI TApaOOIIbI, AP yio QyHKu (opwy. .
59 0Ch CHMMOTDII ADAGONLL 1  IIpuBoaAMTHL NpUMePHI KBAJPATUUHBIX 3aBUCUMOCTEN U3
P P peanbHON )KU3HU, PU3UKH, TEOMETPHH.
60 [TapaGona, KoopzmHagm BEPILKHBI 1apadobl, 1  BbisBaaThL u 00001maTh 0COOEHHOCTH TpaduKa
0Cb CHMMETPHH Napa0O0JIbI KBaJ[paTUIHON QyHKIUK Y = ax2 + bx + C
61 ITapaborta, KOOpAMHATHI BEPLIMHBI IapaboIIBL, 1 CTponTs 1 H300paxkaTh cXeMaTHYeCKHU IpapuKu
0Ch CHMMETPHUH MapadoIbI KBaJIpaTUYHBIX (QYHKIUH, 3a1aHHbIX (JOpMyJilaMu BUJa Y =
62 [TapaGosna, KOOpAWHATHI BEPIIMHBI TapadOJIbL, 1 ax2,
0Ch CHUMMETPHH 1TapadoIIbI y=ax2+q,y=a(x+p)2,y=ax2 +bx+c.
I'pauxu Gpyukumit: y = kx, y = kx + b, y=k/x, AHAIU3MPOBATH M NPUMEHATDH CBOICTBA N3Y4YEHHBIX
63 y=x?, y=vXx, y=Ix| 1 $yHKUM 1T X TOCTPOSHHS, B TOM YHCIIE C TIOMOIIBIO
BII. lens Poccuiickoi HayKu H(pPOBEIX PeCypcoB
64 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, 1

y=x*, y=VX, y=[X|




I'paduku dynkumii: y = kx, y =kx + b, y=k/x,

65 5 1
y=x°, y=VX, y=[X|

66 I'paduxn pynxmmii: y = kx, y = kx + b, y=k/x, 1
y=X*, y=vX, y=Ix|

67 I'paduxu dynkmmii: y = kx, y =kx + b, y=k/x, 1
y=x°, y=VX, y=Ix|

68 I'paduxn pynxmmii: y = kx, y = kx + b, y=k/x, 1
y=X*, y=vX, y=I|

69 KonTpoJsbHasi padora mo teme "®yHkmuu" 1

Yl YucioBble MOCTE10BATEIBLHOCTH 15

70 [ToHsiTHe YMCIIOBOM 11OCIIEO0BATEILHOCTU 1

71 3alaHue MOCIe10BaTeIbHOCTH PEKYPPEHTHOM 1
dbopmynoit u hopmynoit N-ro yieHa

79 Apudmerndeckas 1 reoMeTpudecKas 1
IIPOrPecCUu

73 Apudmernueckasi 1 reoMeTpuyecKas 1
pOrpeccuu
®opmyibl N-To 4iieHa apupMeTHIecKoi u

74 F€OMETPUUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX 1
N 4JIeHOB
®opMmyibl N-T0 YieHa apuPMETHIECKON U

75 reOMEeTPUUECKOM MPOrpeccuii, CyMMbI MEPBBIX 1
N 4JIeHOB
®opMmybl N-T0 YieHa apuPMETHUIECKON 1

76 reOMEeTPUYECKOM MPOrpeccuii, CyMMbI MEPBBIX 1
N 4JIeHOB
®opmyibl N-TO YieHa apupMETHIECKON 1

77 reOMEeTPUYECKOM MPOrpeccuid, CyMMBbI IEPBBIX 1
N 4JICHOB
®opMmysbl N-TO YieHa apupMETHIECKON 1

78 reOMETPUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX 1

N 4JIE€HOB.

OcBauBaTh U NPUMEHSITH UH/ICKCHBIE 0003HAYCHHUS,

CTPOUTH peveBble BbICKA3bIBAHUS C UCIIOJIb30BAHUEM

TEPMUHOJIOTMH, CBA3aHHOU C ITOHATUEM

IIOCJIEJOBATEIbHOCTH.

AHaam3upoBaTh Gopmyity N-ro wieHa

MOCJIe10BATEIbHOCTH WIIM PEKYPPEHTHYIO (hopMyity

BBIYMCJIATH YICHBI

MOCJe10BaTeIbHOCTEH!, 3alaHHBIX STUMH (HOPMYITaMH.

YcraHaBaMBaTh 3aKOHOMEPHOCTh B [IOCTPOCHHUH

IIOCJIEI0BATEIILHOCTH, €CIIA BBIITACAHBI IIEPBBIE HECKOJIBKO

€€ YJICHOB.

Pacno3naBaTh apu(pMETHUECKYIO U TE€OMETPUUYECKYIO

MIPOrPECCUU MPHU Pa3HbIX crioco0ax 3a/1aHusl.

PemaTtsb 3a7auu ¢ UCNOIb30BaHUEM (POPMYIT N-TO YJIeHA

apuMeTHIeCcKoil U reOMeTPUUECKO MPOTrPECCHit, CyMMBbI

IIEPBBIX N YIECHOB.

H300paxkarh uieHbl OCAEA0BATEIHHOCTH TOYKAMHU Ha
KOOPAMHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh npuMepsI IPOLECCOB U SIBJICHUH U3

peanbHOM JKU3HU, WLIIOCTPUPYIOIINE U3MEHEHUE B

apudmMeTHyecKoil mporpeccuu, B reOMeTpUYECKOM

porpeccuu; 1300paxkaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH

rpaduyecku.




BII. MexayHapoIHbIl IEHb MAaTEMATUKH.
MexnyHapOAHbIN JEHD YMCIIA <.

N300pakeHue 4ieHOB apu(pMeTHIecKoi n

PemaTthb 3aJa4M, CBsA3aHHBIC C YU CJIIOBBIMU
IOCICA0BAaTCIBHOCTAMM, B TOM YHUCJIC 3aJa4Yn U3 peaHBHOﬁ
KHN3HH C UCIIOJIb30BaAHUCM I_II/I(l)pOBBIX TEXHOJIOTHI

79 FeOMETPHYECKOH IPOrpeccHii TOUKaMH Ha 1 (97eKTpOHHBIX TaONHUL, rpaUIECcKOro KAIbKYIATOpA U T.I1.).
KOOPIMHATHO# IIOCKOCTH PemaTp 337241 Ha CJI0’KHBIC TTPOILICHTHI, B TOM YHCTIE
U306parKeHHe wIeHoB apudMETHIECKOM 1 3a/1a4u U3 peagbHOM MPAKTUKU (C UCIIOJIb30BaHUEM

80 T€OMETPUUYECKON MTPOTPECCUI TOUKAMH Ha 1 KaubKyusTopa). .

KOOP/TMHATHOR MIOCKOCTH 3HAKOMHUTBCS ¢ HCTOPHUE Pa3BUTHS MAaTEeMaTHK

81 JIMHENHBIN U YKCIIOHEHIMAJIBbHBIA POCT 1

82 CnoXHbIe TPOLIEHTHI 1

83 CJ105KHbI€ TPOLEHTHI 1

84 Koumponvnasa paboma no meme "Hucnoewvie 1
nocnedoeamenvnocmu'

YIl | CrarucTuka U Teopusi BepOSITHOCTEN 5
OnucareiabHbIe CTATUCTUYECKUE ITOKA3aTCIU ®DopmMyJMpPOBaTh:

85 YHCJIOBBIX HAOOPOB: CpeiHEee 1 onpeodenienus: TOCTOBEPHOTO COOBITHS, HEBO3MOKHOT'O
apudMeTuIecKoe, Meduana, HaudobIlIee U COOBITHS; KJIIACCUUECKOE ONPEIeTICHNE BEPOSITHOCTH;
HanuMEHbIIIEE 3HAUCHHUS. IIpoBoAUTH OMBITHI CO CIydyalHBIMU UcXoaaMu. [10sSCHATE U

86 Mepbl paccerBaHHUs: Pa3Max, OUCHepCusl u i 3amMUChIBaTh (OPMYITYy HaXOXKJICHUS YACTOTHI CITy4aHOTO
cmandapmmuoe omioHeHue. coObITHS. ONMUCHIBATH CTATUCTHUYECKYIO OLIEHKY
CityqaifHble OTBITH (SKCTIEPHMEHTHI), BEPOATHOCTH ciydaiiHoOro coObitus. Haxoauts BeposiITHOCTh

g7 STEMEHTAPHBIE CITyaRHbIE COOBITHS . CIIy4aifHOTO COOBITHS B OTBITAX C PABHOBEPOSITHHIMU
(I/ICXOI[BI). nucxoaamu.

BIL. J{cHb KOCMOHABTHKH OnuchbIBaTh 3Talbl CTATUCTUYECKOTO UCCICAOBAHUS.
88 BeposTHOCTH SIeMEHTADHEX COBLITI Haxoauth 1 npuBOIUTH IPUMEPHI UCTIOJIB30BAHUS
P P : CTaTUCTUYECKUX XAPAKTEPUCTUK COBOKYITHOCTU JAHHBIX:

89 BeposaTHOCTB 11eMEHTapHBIX COOBITHH. CpelnHee 3Ha4YCHHE, MOJia, pa3MaXx, MeIiaHa BHIOOPKH.

YII HOBTOPCHHC, 000011IeHMEe, CHCTEMATH3AIUS] 13
3HAHHUI
[TosTOpenue, 0600IIEHNHE U CHCTEMATH3AHSA OnepupoBaTb NOHATHAMM: MHOKECTBO, ITIOJIMHO)KECTBO,

90 3HaHWH. Pelienne TEKCTOBBIX 3a/1a4 1 omepaumu HaJg MHOKECTBAMH; HCHOJIb30BATH IpaduIeckoe
apI/I(bMeTH‘IeCKI/IM CIoco0oM NpPEICTAaBICHNE MHOXXECTB JJIs1 OITMCAaHU pealIbHbIX

91 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3AIIH 1 IIPOLIECCOB U SIBJICHUH, IIPU PEUICHUH 3a/1a4 U3 IPYTUX




92

93

94

95

96

sHaHuil. [IpeoOpazoBanue anredpandecKux
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
sHaHuil. [IpeoOpazoBanue anredpandaecKux
BBIPXCHHH, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
sHaHuil. [IpeoOpazoBanue anredpandecKux
BBIPAXCHH, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
snanuii. [IpeoOpazoBanue anreOpandecKux
BI)Ipa)KeHI/H\/JI, AOIYCTUMBIC 3HAYCHUA

[ToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALIUS
3HaHUH. OYHKIUU: TIOCTPOEHHUE, CBOWCTBA
U3yYEHHBIX (DYHKIHNA

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS
3HaHUM. OYHKIMHU: IOCTPOEHUE, CBOMCTBA
U3y4eHHbIX (QYHKIMH

97

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3AIMS
3HaHUU. OYHKIMU: TOCTPOEHUE, CBOMCTBA
U3yUYEHHBIX (QYHKIMH

98

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3AIMS
3HaHUN. OYHKIUU: TOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (QYHKIMH

99

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS
3HaHui. ['padmyeckoe pelieHne ypaBHEHUN 1
UX CUCTEM

100

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHuH. ['papuueckoe pemieHne ypaBHEHUN 1
UX CUCTEM

101
102

Hmozo06asa konmponvnaa paboma
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

y4eOHBIX IPEAMETOB.

AKTYaJIu3uMpoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AeiicTBHA, CBSI3aHHbIE € YHCJIAMU: HATYypaJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YMCIIA, ICTMMOCTb HATYPaJIbHBIX
qHCell, TPU3HAKU JICITUMOCTH, LIEJI0€ YHCII0, MOIYIIb
qrcia, OOBIKHOBEHHAS U IECATHYHAs TPpOOU, CTaHAAPTHBIHI
BUJI YHCIIa, apu(h)METHIECKUIl KBaJpaTHBIA KOPEHb










