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1. HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo kypcy mo Beioopy «Martemartuka. ['oroBumcst k ['IA» Ha
YpOBEHb OCHOBHOIO o00miero ob0pa3oBaHus s oOywarommxcs 9-X  KIaccoB
I'oOCYIAPCTBEHHOI'O KA3EHHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXJIEHUA «IIAXTEPCKASA CAHATOPHASA HIKOJIA-UHTEPHAT No 15»
(manee - I'KOY «lllaxtepckas CHIN Ne 15») paszpaboraHa B COOTBETCTBHUH C
TpeOOBaHUSIMU:

o ®denepanbHOro 3akoHa OT 29.12.2012 Ne273-03 «O6 obpazoBanuu B Poccuiickoit
denepaunmny;
e [lpukaza Munnpocsemenuss Poccun ot 22.03.2021 Nell5 «O6 yTBepkaeHUH

[lopsnka opraHu3alii ¥ OCYILIECTBICHUS OOPa30BATEIbHOM JESATENBHOCTH IIO

OCHOBHBIM  00mIeo0pa3oBaTeNbHBIM  IporpaMmMaM —  00pa3oBaTeNbHBIM
nporpaMmaM HadyaJbHOTO OOIIEro, OCHOBHOI'O OOIIET0 M CPEIHEro OOIIero
00pa3oBaHUN;

e [lpukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne287 «OO6 yTBEpKICHUHU
(denepanbHOr0 TOCYAApPCTBEHHOTO 00pa3oBaTENbHOTO CTAaHIApTa OCHOBHOTO
obmero odpazoanusy (PI'OC O00);

e [lpukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne370 «O6 yTBepKIeHHUU
dbenepanbHON 00pa3oBaTENBLHON MPOrPAMMON OCHOBHOT'O OOIIET0 00pa30BaHUS»;

e [Ipuxaza Munnpocgenienusi Poccun ot 09.10.2024 No704 «O BHECEHUM U3MEHEHUM
B HEKOTOpbIe NpuKazbl MunHucrepcrsa mnpocseuieHus Poccuiickon depepannu,
Kacaromuecs (eaepaibHbIX 00pa3zoBaTEIbHBIX MPOrpaMM HayaldbHOIO OOIIETro
00pa3oBaHusi, OCHOBHOT'O 00111er0 00pa30BaHUSI U CPETHETr0 OOIIETO 00pa30BaHUMY;

e [Ipukaza Munnpocsemenusi Poccun ot 18.06.2025 No467 «O BHECEHUHN U3MEHEHUI
B HEKOTOpbIe MpuKa3sl MuHHCTepcTBa 00pa3oBaHuMs U Hayku Poccuiickoii
Oenepannu 1 MuHncrepceTsa npocseiieHus Poccuiickon Oenepannu, Kacarommecs
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pPa30BATENbHBIX CTAHIAPTOB HAYAJIBHOTO
00II1ero 1 OCHOBHOTO OOITET0 00pa30BaHU;

e denepanbHoit  paboueld TporpaMMod  OCHOBHOTO  0OIIEro  0Opa3oBaHMS
«Marematukay, B pegakiuuu «HCTUTYT copep:kaHUsi U METOJI0OB OOYUCHHS UM.
B.C. JlegneBa», MockBa 2025 // (YT1BepxkneHa mnpukazoMm MuHHUCTEpCTBA
npocsetnienus Poccuiickoit denepariuu ot 09.10.2024 Ne 704);

e OcHOBHOM 00pa30BaTeIbHOM MpPOrpaMMON OCHOBHOIO OOIIEro 0Opa3oBaHUs
IT'OCYIAAPCTBEHHOI'O  KA3EHHOI'O  OBIIEOBPA3OBATEJIBHOI'O
YUPEXJEHUA «ITAXTEPCKAS CAHATOPHASA IHKOJIA-UHTEPHAT Ne
15» (c u3meHeHusiMU U gonojiHeHussMuU) Tipuka3 ot 28.08.2025 Ne 104;

® a Takke OpPHUEHTUPOBAHA Ha IIeJIeBbIE MPHOPUTETHL, CHOPMYIUPOBAHHBIE B
denepanbHOl paboyeil mporpaMMe BOCHHUTAHUS g 00I11e00pa3oBaTEIbHBIX
opraHuzanuii, 0g00peHHON pemeHneM QeaeparbHOTO y4e0HO-METOIUYECKOTO
o0beuHeHus 1o od1iemMy 00pazoBaHuio (mpoTokoa oT 23.06.2022 Ne 3/22).



JlanHass mporpamma Kypca NpenHa3HaueHa s oOydarommxcss 9-x KiaccoB
o011e00pa3oBaTeNbHbIX YUPEKIECHUN U paccunTana Ha 17 yacoB. OHa npeHa3HavYeHA s
MoBbIIEHUS Y(HPEKTUBHOCTH MOATOTOBKHA 00YUAIOIINXCSI K OCHOBHOMY IOCYAapCTBEHHOMY
HK3aMEHY 10 MaTEMATUKE 3a KypC OCHOBHOM IIKOJIBI M IIPEyCMAaTPUBAET UX MOJTOTOBKY K
nanbHeieMy o0y4eHHUIO B CPEAHEH MIKoJIe.

[Iporpamma  Kypca, corjacoBaHa ¢  TpeOOBaHHUAMU  TOCYJapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHIApTa U COJIEPKAHMEM OCHOBHBIX MPOrpPaMM Kypca MaTeMaTHKU
OCHOBHOM IIKOJIBIL.

Kypc «Marematuka. [Togroroska k ['MMA» m03BOJIUT CUCTEMATU3UPOBATH U YTITYOUTh
3HaHUS YYalluxcs MO pa3JIMyHbIM paslieaM Kypca MaTeMaTUKHM OCHOBHOM ILIKOJIBI
(apudmeTuke, anredpe, CTATUCTUKE U TEOPUHU BEPOSITHOCTEH, TeomeTpun). B manHoMm Kypce
TaKKE€ pPAacCMATPUBAIOTCA HECTAHAPTHHIC 3aJlaHMs], BBIXOJAIIME 32 PAaMKH IIKOJBHOU
nporpammsl (rpaduku ¢ MOyJIEM, KyCOYHO-3alaHHbIe (YHKIMHU, PEIIEHIE HECTaHJaPTHBIX
YpaBHEHUN M HEPABEHCTB M [Ip.). 3HAHUE ITOr0 MaTepHala U YMEHUE €ro MpUMEHSTH B
MPaKTUYECKOM JIeSITeIbHOCTH IO3BOJUT IIKOJbHUKAM peniaTh pa3HooOpa3Hble 3ajayu
Pa3IMYHON CIOKHOCTU M MOJATOTOBUTHCS K YCICIIHOW cAade 3K3aMeHa B HOBOH (opme
UTOTOBOU aTTECTallUH.



2. COAEP) KAHUE YYEBHOI'O IIPE/IMETA

[Iporpamma conep>KUT MIECTh OJIOKOB, CBSI3aHHBIC €UHON MJeeH, B 3aBUCUMOCTH
OT YPOBHSI MATEMAaTHYECKOM IMOATOTOBKH KJIaCcCa, MO>KHO UCTIOIB30BaTh BCE Pa3/ieibl O0Ka
WJIH JIFOOOH U3 HUX.

IlepBblii 0JIOK cHCTEMATU3UPYET paHEE IMOJIYYCHHBbIE 3HAHUS O 4YHUCIAX U
NercTBUAX ¢ unciiaMu. Ha 610k 0TBOUTCS 2 4aca BMECTE C PEIISHUEM 3a/1a4d Ha IIPOIICHTHI.

Ha BTOpoii 010k OoTBOIWTCS 2 4Yaca, WX IEIb - BBIBOA (hopmys, 3hdeKTuBHO
UCIOJIb3YeMBbIX TMPU PEUICHUH MHOTUX APYrux 3ajaad. Mx mosie3sHo cBECTH B TaOIHILY U
WCMOJIb30BaTh B JNAJIIBHEWINIEM, KAaK CIPABOYHBIM Marepuan. Y MIKOIbHUKOB IOSIBUTCS
HEKOTOPbI MUHUMYM 3HaHHWM, 0€3 KOTOPHIX OHM HE MOTYT MPOJABUHYTHCS NajbIlIe B
PELIEHNH J1a)Ke MPOCTENIINX 3a1a4.

Tperunii 00K BKIIOYaeT B ceOs 3a7auyd Ha pELIEHUWE YPABHEHHH U CHUCTEM
ypaBHEHUH, Tak ke paccMarpuBaeT GyHkuuu. Ha aToT 610K oTBOMTCS 4 Haca.

YeTBepThlil 0JIOK MOCBSAIICH PEUICHUIO 33/1a4, PEIIAEMBbIX C TIOMOILbIO YACIOBBIX
nocienoBaTenbHocTel. Ha aToT 610K OTBOAMTCS 2 Haca.

IIaTbiii 0JOK TOCBAILIEH pEUICHUIO 3aJad M0 IJIaHUMETPUHU, Ha O3TOT OJIOK
oTBOaUTCS 4 Haca.

IlecToif 0JI0K TOCBAIIEH 3JIEMEHTAM JIOTHKUA, KOMOMHATOPUKU, CTATHUCTHKU H
Teopuu BeposiTHocTel. Ha 3ToT 6510k oTBOMTCS 2 yaca.

HToroBbIM 3aHSTHEM ILIAHUpYETCA MpoBecTH 3a4eT (1 yac).

Takum oOpa3zoM, Ha U3ydeHHUe Kypca 1o Beioopy «Maremaruka. [lonroroBka k '1A»

otBoautcs 17 yacos - 1 yac B 2 Henenwu.



3. IJTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MTPOTPaMMbl Kypca Mo BeIOOpY «MaremaTuka.
ITonroroBka k 'MA» xapakrepusyrorcsi:

1) narpuoTHYecKoe BOCIIMTAHHE:

MPOSIBICHUEM HMHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSIM POCCHMCKHX MAaTEMAaTUKOB M POCCHICKOMN
MaTeMaTUYECKOW IIKOJIbI, K HUCIOJIb30BAHUIO ATUX JOCTH)KEHUH B APYTrMX HayKax U
NPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpakllaHWHA M pean3alldy €ro Ipas,
MPEICTABICHHEM O MAaTEeMAaTHUYECKMX OCHOBaX (DYHKIIMOHWPOBAHUS PA3IUUHBIX CTPYKTYD,
ABJICHU, NPOLEAYP FPAKIAHCKOro 001IecTBa (HapuMep, BEIOOPBI, OPOCHI), TOTOBHOCTHIO
K OOCYXJEHHMIO S3THUYECKUX TMPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
NOCTUKEHUW HAyKH, OCO3HAaHUEM BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIOB B
NESATEIIbHOCTU YYEHOI0;

3) TpyAoBO€ BOCIIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUHU MPAKTHYECKUX 3a/1a4 MAaTEMaTHYECKOM
HaIPaBJICHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTKEHUN
BCE KU3HU JIJIs1 YCTICIIHOM TPO(PECCUOHATBHOM IESITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHI, OCO3HAaHHBIM BBIOOPOM H TOCTPOCHHUEM HWHIUBUAYAIBHOW TpaeKTOpUU
0o0pa30BaHMsI U YKU3HEHHBIX IJJAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTUIO MAaTEMaTHUYECKUX
O0OBEKTOB, 3a/ay, pEIICHUN, PpACCYXKIACHUH, YMEHHMIO BHUIETh MaTEMaTHYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAIMel B JEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, TPUPOABI U OOIIECTBA, TOHUMaHUEM
MaTEeMaTUYeCKOW HAayKHd KakK c(hepbl 4eTOBEUECKON AEATEIHHOCTH, ITANOB €€ Pa3BUTHS H
3HQYUMOCTH JUISl DPa3BUTUS UMBUIM3AIIMU, OBJIQJCHUEM SI3bIKOM MaTeMaTUKUd U
MaTeMaTUYECKOM KYJbTYpPOM Kak CPeJICTBOM MO3HAHUS MHUPA, OBJIAJCHUEM MPOCTEHIITUMU
HaBBIKAMHU HUCCIIEIOBATENBCKON AEATENbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (QopMUpOBaHUE KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONmOJIyUYns:

TOTOBHOCTBIO NPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3JI0pOBOTO 00pa3a KU3HU (370pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM
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3aHATHI W OTIbIXa, PETYJsIpHAs (PU3NUYecKass aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
pediekcuu, Mpu3HaAaHUEM CBOETO ITpaBa Ha OLIMOKY M TaKOTo K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHUEHTaIlMed Ha NPUMEHEHHE MaTeMaTH4YeCKMX 3HAHUM JJid pelieHusl 3ajad B
00JIaCTH COXPAHHOCTH OKPYIKAOIIeH Cpejbl, IUIAHUPOBAHUS ITOCTYIIKOB W OICGHKH HX
BO3MO>KHBIX MOCIECTBUM JJIs1 OKPY>KAOIIEH Cpe/ibl, 0CO3HAHUEM TJI00AIbHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K N3MEHSIOUIUMCS YCJIOBUAM COUMAJIBLHOM M IPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATeIbHOCTh, B TOM YHUCIIE YMEHUE YUUThCS
y IpyTruX JIOJIeH, MpUoOpeTaTh B COBMECTHOW JEATEIbHOCTU HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUU U3 OIbITA JIPYTHX;

HEOOXOAMMOCThIO B (JOPMUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMyIHpPOBATH
UJIeU, TIOHATHUSI, TUMIOTE3bl 00 OOBEKTAaX U SIBIICHUSX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ASMUIIMTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYalMl0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U
nercTBus, GOPMYJIMPOBATh M OLICHUBATHh PUCKHU U MTOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble jornyeckue AeiicTBUA:

e BBUIBJIATH M XApAaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATUW, OTHOIIEHUH MEXAY TMOHATUAMH, (POopMyIHUpOBaAThH
OTIPE/ICJICHUS TTOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUH,
OCHOBaHMS JJ11 0000IICHHS U CPABHEHMSI, KPUTEPUU TPOBOJIMMOTO aHAIM3a;

e BOCIPUHUMATH, GOPMYITHPOBATH U MPEOOPA3OBBIBATH CYKIACHUS: YTBEPAUTEIHHBIC
U OTpUIATeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

e BBUIBJISITH MAaTEMATUUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IMPOTUBOpPEUUS B
dakTax, NaHHBIX, HAOJIOJACHUSX W YTBEPXKICHHUAX, MpeajiaraTh KPUTEPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

e Ji€NaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIOUEHUH 110 aHAJIOTUH;

e pa30upaTh [OKa3aTelbCTBA MATEMAaTHYECKUX VYTBEPXKIEHUU (MpsMble U OT
OPOTUBHOIO), MPOBOAUTH  CAMOCTOSTEIBHO  HECJOXKHBIE  J10Ka3aTelIbCTBA
MaTeMaTU4eCcKuX (DaKTOB, BHICTpAWBATh ApTryMEHTAIIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;
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BBIOWPATH CIIOCO0 perieHus yueOHOU 3a1aun (CpaBHUBATH HECKOJIBKO BapHUAHTOB
peuieHus, BbBIOMpaTh HaubOoJee MOAXOMAUIMIA C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKHe 1eCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK HCCIIEJOBATEIbCKUNA HMHCTPYMEHT IIO3HAHUS,
(GopMynMpoOBaTh  BOMPOCHL,  (PUKCUPYIOIIHE  MPOTHBOpPEUYHE,  MpodIiieMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MTO3UIUIO, MHEHHE;

IPOBOAUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IJIAaHY HECIOXKHBIA HKCIIEPUMEHT,
HEOOJIBIIOE UCCIENOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCHUMOCTEN 00BEKTOB MEXTY COOOi;

CaMOCTOATENbHO (PopMyIUpoOBaTh OO0OOIIEHUS ¥ BBIBOJABI 10 pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIJIBUTATh
IPEATNOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nunpopmanmeit:

BBISIBJISIT ~ HEJOCTATOYHOCTb W M30BITOYHOCTh  HMH(POpPMALUM, JaHHBIX,
HEOOXOUMBIX /ISl pELIeHUs 3a/1a4H;

BbIOMpaTh,  aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTb M  HUHTEPIPETUPOBATH
UH(}OpMaIMIO Pa3IMYHbIX BUIAOB U (DOPM IpeICTaBIICHNUS;

BbIOMpATh (OopMy MpeACTaBICHHUS MH(DOpMAMU U WILIIOCTPUPOBATH pELIAEMbIe
3aJlayy cXeMaMH, JuarpaMMamMu, HHOM rpauKoil 1 uX KOMOMHALUSIMU;
OLICHHMBATh HaAEKHOCTh MH(POPMALIUU 110 KPUTEPHSIM, MPEJUIOKEHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHUHM C YCJIOBHUSIMU U
LEISIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOKO TOUKY 3PEHUS B YCTHBIX
U TIMCBbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy pEIICHUS 3aJayu,
KOMMEHTHUPOBATH IMOJYYEHHBIN pE3yJIbTarT;

B XoAe OOCYXJEHHS 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBbI,
npoOyieMbl, pelraeMoil 3ajaud, BbICKa3bIBaTh HJEU, HAICJIEHHbIE Ha MOMCK
pelIeHusi, COMOCTAaBISATh CBOU CYXICHHUS C CYXICHUSIMU JIPYTHX YYaCTHHKOB
nuanora, oOHapy»KuBaTh pa3iU4ve U CXOJICTBO MO3UIMN, B KOPPEKTHOU (opme
dbopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS,;

OPEACTABIATh PE3YNbTAaThl PEIIECHUS 3aJauyH, HKCIIEPUMEHTAa, MCCIIEJOBaHU,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS € YYETOM 3aaad
IPEe3EHTAllMU U OCOOEHHOCTEH ayUTOpHUH;



NOHUMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMAHIHON M HHIMBHIyaIbHOW paOOThI
P pEUIEHUHU Y4€OHBIX MaTEMAaTUUYECKUX 33]1aY;

OpUHUMATh 1€1b COBMECTHOM JESTEeNbHOCTH, IUIAHUPOBATH OpPraHU3ALMI0
COBMECTHOH paboThl, paclpenensiTs BUAbl padOT, JTOroBapUBaThCs, 00CYXKIaTh
IIPOIIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax padoThl (0OCykaeHus, 0OMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBbI U APYTHE), BBIMIOIHATH CBOIO YaCTh paOOTHI U KOOPIMHUPOBAThH
CBOM JICHCTBHSI C IPYTUMH WICHAMH KOMaH/bl, OLICHMBATh KA4ECTBO CBOETO BKJIAJA
B 0OmUIl NOPOAYKT MO KpUTEPUSIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMHU
B3aMOJIEUCTBHSI.

PeryasiTuBHbIe YHUBeEPCAJbHbIE YUeOHbIE 1eiicCTBUSA
Camoopranu3amnus:

CaMOCTOATENIbHO COCTABJIATH IJIaH, AJITOPUTM PEIIEHUs 3aa4yd (WJIM €ro 4acTh),
BBIOMPATh CIOCOO PEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh M KOPPEKTHUPOBATh BApUAHThl PELICHUNA C
y4€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTpOJIb, 3MO]_[I/IOHaJILH])Il7[ HHTC/VICKT:

BJIAJE€Th CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yibTara
pelIeHNs] MaTEMaTUIECKOM 3a1auu;

IPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIpM PELICHUH 3a]ayH,
BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAThb COOTBETCTBHUE pE3YyJIbTaTa JEATECIBHOCTH IIOCTABICHHOW LEIH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI TOCTHKEHUS WM HEJOCTUKEHUS LIeTTH, HAXOIUTh
omuOKy, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonny okoHuanusi kypca mo BbiOOpy «Marematuka. IlonrotroBka k I'MA»
OOyYarOIINIICS TOJIYUHT CIAEAYIOIINE PEIMETHBIE PE3YIbTaThI:
Yucaa 1 BBIYUCICHUSA
BrlinonHsaTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apuPMETHUECKUE TEUCTBUS C
pallMOHAIIbHBIMU YK CIIAMH.
Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUHN, IPUMEHATHh Pa3HOOOpa3HbIe CIIOCOObI U
npUEMBI BBIYMCIICHUS 3HAYEHUM JIPOOHBIX BBIPAXKEHUH, colepkKallluX OOBIKHOBEHHBIC U
JECATUYHBIC TPOOH.
[lepexoauTe OT oOaHOM (HOpMBI 3amMUCH 4YHCel K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO ApOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECATUYHYIO TPOOB).
CpaBHUBATh U YNOPAI0YUBATH PALIMOHAIBHBIEC YKCIA.



OKpyTisTh yncna.

BBINOMHAT NPUKUAKY W OLEHKY pPE3yjbTaTa BBIYHMCICHWM, OLIEHKY 3HAYCHHUU
YUCJIOBBIX BBIPAKECHHUU. DBBINONHATE MAEUCTBHS CO CTENEHSMH C HATypaJbHBIMU
IIOKa3aTeJSIMHU.

IIprMeHATH NPU3HAKU IEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YUCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSA3aHHBIE C OTHOLICHUEM BEJIMYMH,
MIPONOPLUHOHAIBHOCTBIO BEJTUYUH, MPOLUEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a]a4 ¢ y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMbIX 0OBEKTOB

CpaBHHBAaTh U YIIOPSIAOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC YHUCIIA.

BoInonHATh apupMeTHYECKUe JEUCTBHS C palMOHAIBHBIMU YHUCJIAMH, COYeTas
YCTHBIE U IUCbMEHHBIE IPUEMBI, BBIIOJIHATH BBIYMCIICHUS C UPPAMOHAIIBHBIMU YU CIIAMH.

HaxoguTe 3HaYeHMSA CTENEHEW C LEIbIMU IIOKA3aTEIsIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrisaTh NEWCTBUTEIBHBIC YMCIIA, BBIIIOIHATD NIPUKUAIKY PE3yJbTaTa BEIYUCICHUN,
OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUA U HEPABEHCTBA

Pemats nuHeliHbIE ypaBHEHUS C OAHOU ITIEPEMEHHOM, TPUMEHSIA ITPaBUIIa IIEPEX0aa OT
HMCXOAHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepATh, SBISIETCSA JIM YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METO bl IPU PELICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TogOupaTe mprMepbl ap YUCEN, SBISIIOIIMXCS PELIEHUEM JIMHEHHOr0 YpaBHEHUS C
IBYMs IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaUK JIMHEWHOTO YpaBHEHHUS C JBYyMs
NEePEMEHHBIMHU, MOJIb3YSICh IPapUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHHUSI.

Pemats cucTeMbl 1ByX JIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U pelaTh JJMHEWHOE YPaBHEHHUE WINA CUCTEMY JIMHEWHBIX YPaBHEHUM 110
YCJIOBHIO 3a1a4M, HUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M I1OJy4ECHHBIN
pe3yJbTar.

Pemare yMHEVHBIE M KBaJpaTHbIC YpPAaBHEHMS, YPAaBHEHUS, CBOIAIIMECS K HUM,
npocTeime ApoOHO-palliOHAIbHbBIE YPaBHEHNUS.

Pemate cucTeMbl IByX JIMHEWHBIX YPABHEHHUU C JBYMsI IIEPEMEHHBIMA U CHCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JIUHECUHBIM.

Pemarp TekcTOBBIE 3a7auu ainreOpanyeckuM CIOCOOOM C MOMOUIbIO COCTABIICHUS
YPaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

IIpoBOoguTE MPOCTENIIME HUCCIENOBAHUSA YPABHEHHM M CHCTEM YPAaBHEHUH, B TOM
Yyucl€ C MPUMEHEHHMEM TpadUyuecKuX Mpe/ICTaBIeHUu (yCTaHAaBIUBAaTh, HMEET JH
YpaBHEHUE WM CUCTEMA YPABHEHUN PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeiiHble HEpPaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, M300paxkaTh pelleHue
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HEPaBEHCTB HA YUCJIOBOW MPSIMO#, 3aITUCHIBATh PEIIEHUE C TTIOMOIILI0 CUMBOJIOB.

PemaTes cucTeMbl JTWHEWHBIX HEPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOUYAIOIINC
KBaJIpaTHOE HEPABEHCTBO, HM300pakaTh PEIICHWE CHCTEMBl HEPABEHCTB Ha YHCIOBOU
MPSIMO#A, 3aITUCHIBATh PEILICHUE C TTIOMOIIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEpaBEHCTBA MPHU PEIICHUN PA3TUYHBIX 3a]1a4.

DyHKUMHA

PacrosnaBate  (yHKIMHM  W3yYCHHBIX  BUJOB. [lOoKa3plBaTh  CXEMaTHYCCKU
pacIioyIoKEHUE Ha KOOPMHATHOW TNIOCKOCTH rpadukoB GyHKuui Bua: y = KX, y = kx + b,
y=kix,y=ax2 + bx + ¢,y = x3, y = VX, Yy = |X|, B 3aBHCHMOCTH OT 3HadeHHii
K02(PPUILIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth u n300pakaTh CXeMaTHUECKH IparKu KBaPATUUHBIX (YHKITUN, OMUCHIBAThH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHIA 11O UX rpaduKam.

PacrosnaBaTh KBaJpaTHUYHYH QYHKIUIO 10 (opMysie, TPUBOIUTH IPUMEPHI
KBaIPaTUYHbIX QYHKIMHA U3 peabHOM XKU3HU, GUBUKHU, TEOMETPHH.

YucsioBble NOCIEA0BATETbHOCTH U IPOTPecCHH

PacmoznaBaTh apuMETHUYECKyI0 W TEOMETPHYECKYIO0 IPOTPECCHH TIPH Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATH BRIUKMCIEHUS C UCIIOJIb30BaHUEM (OpMyIT N-To YieHa apudMeTuuecKoi u
r€OMETPUYECKON MPOrPECCHil, CYMMBI IEPBBIX N YICHOB.

N300pakaTh 4IeHBI MMOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIWHATHOHN TUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMU ITOCIIECIOBATEIBLHOCTSIMH, B TOM YHCIIC
3aJlauy U3 peaybHON KU3HU (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, IIU(POBBIX TEXHOJIOTUN).
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4. TEMATUYECKOE INIAHUPOBAHUE

KoJunuyecTBo yacos JJIEKTPOHHBIE
H
No n/n anMeHOBaHMe Pa3/iesIoB U TeM Kontpoabnbie | TIpakTiveckne (uudposbie)
NPOrpamMmbl Bcero p P o0pa3oBaTe/IbHbIE
padoThI padoThI pecypee
1 Yucaa u BeIUMCICHUS. PalinoHanbpHbIe 5 bub6mmoreka [IOK
yrcia. [TporeHTsI https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandeckue BEIpaKSHUS. 2 hitps://m.edsoo.ru/7f415b90
g | P s Cueu 4 BiSores 10K
yp ’ P p ' https://m.edsoo.ru/7f415b90
QyHKIUU.
4 [TocnenoBaTeIbHOCTH U TIPOTPECCHH 2 bubmorexa HOK
A porp https://m.edsoo.ru/7f415b90
but6mmorexa [IOK
> T'eomerpus. TlnannmeTpus 4 https://m.edsoo.ru/7f415b90
6 DNEeMEHTHI JIOTHKH, KOMOUHATOPHKH, 5 bu6mmoreka [JOK
CTATUCTHKH U TEOPHH BEPOSTHOCTEH https://m.edsoo.ru/7f415b90
7 Wrorosas koHTposibHas paboTa B BUJIE 1 1 bubnuoreka [IOK
3ayera https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 0
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5. IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI' PAMMBI

rf;(())iepﬂeMoro IIpoBepsiembie NpeIMeTHbIE Pe3yIbTaThl 0CBOCHHs! OCHOBHOM
pesyabTaTa o0pa3oBaTeIbHOM MPOrpPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
1 Uucna 1 BBIYUCIICHUS
11 CpaBHUBaTh M yHOPSA0UMBATh PAllMOHAJIbHBIE U UPPALlMOHAJIbHBIE YHCIIa
BrimonsaTe apudmeTnieckue 1eHCTBHS C PAllMOHATIBHBIMH YHUCIIAMU, COYETAs
1.2 YCTHBIE W IIUCBMEHHBbIE  TPUEMBI,  BBIIOJHATH  BBIYMCIECHUA  C
MPPaLMOHAIIBHBIMH YU CIIAMU
13 Haxonuts 3Ha4eHMs CTENEHEN C LIEIbIMU II0KA3aTEeJIIMU U KOPHEW, BEIYUCIIATD
' 3HAUEHUS YUCIIOBBIX BBIPAKEHUI
14 OKpyrisiTh [IE€HCTBUTENBHBIE YHCIIA, BBINOJHATH HPUKUAKY pe3ysbTara
. BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUHN
2 VYpaBHEHMS U HEPaBEHCTBA
”1 Pemath nuHelHbIE U KBaApaTHBIC YPABHEHMS, YDABHEHUS, CBOAALLMECS K HUM,
' npocTeime ApoOHO-palliOHaIbHbIE YPAaBHEHMS
Pemath cuctembl ABYX JMHEMHBIX YpaBHEHMH C JIByMsl NEPEMEHHBIMH M
2.2 CUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHEUHBIM
Pemate TekcTOBBIE 3amaun  areOpanuecKUM CIOCOOOM C  TOMOIIBIO
2.3 COCTaBJICHUS ypaBHEHUS WM CHCTEMbl JBYX YypPaBHEHUH C JBYMs
MIepEMEHHBIMU
IIpoBoauTh mpocreiinyie UCCIeN0BaHNs YPaBHEHUH U CUCTEM YPAaBHEHMM, B
24 TOM YHUCJIE C INPUMEHEHUEM TIpapUuecKuX MpeAcTaBIeHU (Hampumep,
' yCTaHaBJIMBATh, UMEET JIM YPABHEHHE WM CUCTEMA YPaBHEHUH pEIIeHHUs, €CITU
HMEET, TO CKOJIBKO)
Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
2.5 pElICHHEe HEPAaBEHCTB Ha 4YHCIOBOW IPSIMOMW, 3allUChIBaTh pEIICHHE C
IIOMOIIbIO CUMBOJIOB
Pemartp cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CUCTEMBl  HEPABEHCTB,
2.6 BKJIIOYAOIME KBAJApPaTHOE HEPABEHCTBO, HM300pakaTh pPELICHUE CUCTEMBI

HCPABCHCTB Ha YHCI0BOM Hp)IMOﬁ, 3alMUCbIBATh PCHICHUEC C IIOMOIIBIO
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CHMBOJIOB

2.7 Hcnonp30BaTh HEPaABEHCTBA NPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIUU
Pacno3HaBate (YHKIMH W3YYCHHBIX BHUAOB. [lOKa3pIBaTh CXEMAaTHYECKH
31 pacIooKeHUe Ha KOOPAUHATHOU ITOCKOCTH rpaduKoB GyHKIMA Buaa: Y=KX,
' y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCUMOCTH OT 3HAUYCHUI KOAPPHUIIMECHTOB,
OIUCHIBATh CBOMCTBA (DYyHKIIMI
32 Iloka3plBaTh CXEMAaTHYECKH PACIHOJIOXKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
' rpadukoB QyHKIMN Biaa y = VX, Y = |X| 1 ONMUCHIBATh CBOMCTBA (DYHKITHIA
33 Crpoutb U M300paxaTh CXEMaTHYECKU I'paUKU KBAIPATUYHBIX (DYHKIMH,
' OIUCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKUHUH 10 UX rpadukam
34 Pacnio3HaBate KBaJpaTUUHYIO (YHKLUIO IO (popMylie, IPUBOIUTH PUMEPHI
' KBaJpaTUYHBIX QYHKLIUH U3 peaslbHON )KU3HH, PU3UKU, TCOMETPHUU
4 Apudmernueckas 1 reoMeTpuIecKas Iporpeccuu
i1 Pacnio3HaBate apu(pMeTH4ECKyI0 U F€OMETPUYECKYIO IPOrPECCUH IIPU Pa3HbIX
' coco0ax 3amaHus
42 BbIMONHATE  BBIYUCIEHUS C  HCIOJIB30BaHMEM (opMya N-ro  4ieHa
' apu(MeTHYECKON U TeOMETPUYECKOM MPOrPeCcCHii, CyMMbI IEPBBIX N YICHOB
43 N300pakaTh wieHBl IOCIIEAOBATEIILHOCTH TOYKAMU Ha KOOPAMHATHOM
' TUIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YMCJIOBBIMHU IIOCJIEAOBATEIBHOCTSIMH, B TOM
4.4 quciae 3aJadyd M3 peaJbHOM KHU3HM (C HCIHOJb30BAHUEM KaJbKYJIATOPA,

U(PPOBBIX TEXHOJIOTHIA)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
11 ParionanbHble yncna, UppalMoHaIbHbIE YMCIa, KOHEYHbIE U OECKOHEYHBIE JIECSITUYHBIC
' Ipoou
MHOXeCTBO JI€HCTBUTENBHBIX YHUCEJN, JCHCTBUTENbHBIE 4YHCIIa KaK OECKOHEYHbIE
1.2 JECATHYHbIE ApoOHU. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM
NENCTBUTENIBHBIX YHCET U KOOPANHATHON NpsiMoi. CpaBHEHUE 1EHCTBUTENBHBIX YHCEI
1.3 ApudmeTnueckne IeHCTBHS ¢ JEHCTBUTEIbHBIMH YHCIIAMU
W3mepenns, npubiamkeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpY’KalOIIEro MHpA,
14 JUINTENIEHOCTB MPOLIECCOB B OKpYyXkaroieM Mupe. [IpnOamkéHHoe 3HaueHe BeTUYHHBL,
' TOYHOCTh npubmmkeHuss. OxkpyrineHue uucen. Ilpukuaka M oleHKa pe3ysbTaToOB
BBIYHCIICHUN
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1 VYpaBHEHUS C OHOM IIEPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pelienre ypaBHeHUH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpaTtHoe ypaBHeHue. PenieHne ypaBHEHMi, CBOASIINXCS K KBAaIPAaTHBIM
94 bukBangpatHoe ypaBHeHue. IIpumepbl pelieHus ypaBHEHUW TPETbe M 4YETBEPTOM
' CTEIIEHEH pa3I0KEHUEM Ha MHOKUTENH
25 Pemenne npoGHO-paliMOHaNbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pewrenne cucreM IByX JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMH, OJHO U3 KOTOPBIX JMHEWHOE, a APYyroe — BTOPOM
. CTEIIEHU
2.10 I'paduyeckas uHTEpIIpETAIIUS CUCTEMBI YPAaBHEHUN C BYMS ITIEPEMEHHBIMHU
2.11 Pemrenne TeKCTOBBIX 3a71a4 alreOpandeckKuM CrIocoO0M
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEHBIX HEPABEHCTB C OJJHOW IEPEMEHHOMN
2.14 Peienne cucteM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHbie HEpaBeHCTBa
216 I'padmueckass wuHTepHperanyss HEPaBEHCTB M CHUCTEM HEPAaBEHCTB C JIByMs

NEPpEMECHHBIMHA
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DOyHKINHT

Ksanpatnunas ¢ynknus, e€ rpaduk u cBoiicTBa. [lapabona, KOOpAWHATHI BEPIITHHBI

31 napabosibl, OCh CAMMETPUU MapadOIIbI

3.2 I'paduxu pynkimii y=Kkx, y=kx+b u ux cpoiicrea

3.3 I'paduku pynkmmii y=Kk/X, y = X° u ux cBoicTsa

3.4 I'paduxu Qynkumii , 1 UX cBoOcTBA
4 UucnoBsle Mocae0BaTeIbHOCTH

41 Ompenenenre W CHocoObl 3aJaHMsl YHCJIOBBIX IOCJEAOBATEIIBHOCTEH. 3agaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOUN popMyIion U Gopmysioit N-ro ujaeHa

42 Apudmerndeckasi mporpeccusi. @opmynsl N-To wieHa apu(PMETHISCKON MPOTPECCHH,
' CYMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckas mporpeccusi. GopMynbl N-r0 YiieHA T€OMETPUYECKON MPOTPECCUU,
' CYMMBI TIEPBBIX N YICHOB

a4 N306paxkenue uneHOB apu(METHIECKOM U T€OMETPUUECKON MPOrpeccuil TOUKaMH Ha
' KOOPAMHATHOW IJIOCKOCTH. JIMHEHHBIN U SKCTOHEHIMAIBHBIN pOCT

4.5 Cno’xHbI€ MPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
MPoBePSAEMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K IPEAMETHBIM pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJLHOH NPOrPaMMbl OCHOBHOI'O 00111er0
oOpazoBanus Ha ocHoBe PT'OC

YMeHne omnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOKECTBO, ONEpaIuu
HaJl MHOXXECTBaMH; YMEHHUE OMEPHPOBATh MOHATUSIMHU: Tpad, CBI3HBIN Tpad,
JE€pPEBO, IUKJ, TPUMEHSATh WX MPHU PEIICHUM 33]a4; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeaCcTaBIeHHEe MHOXKECTB VISl OTMMCAHUS PEAIbHBIX MPOIIECCOB
U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yu4eOHbBIX IPEAMETOB

YMeHne onepupoBaTh IMOHSATUAMH: OIpPEACICHHE, aKCuoMma, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE PACIlO3HABaTh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS,
MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIAHHUS
BBICKa3bIBAHUIH

YMeHue onepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YUCIIO0, POCTOE U COCTABHOE
YUCJI0, JETMMOCTh HATyPaJbHbIX YHCEN, IPU3HAKHU JEITUMOCTH, LIEJO0E YUCIIO,
MOJYJb YHCIIa, OOBIKHOBEHHAs APOOD U IeCATUYHAS POOb, CTAaHAAPTHBINA BUJI
Yyclia, PalMOHAIBHOE YHWCJIO, WPpAlMOHATIBHOE YHCIO, apumeTndecKuit
KBaJIpaTHbI KOPEHb; YMEHHE BBIMIOJIHATH JEUCTBUS C YMCIAMH, CPABHUBATD U
YIOPSAI0YMBATh YHUCJA, MPEICTABISATh YWCIA HAa KOOPIUHATHOM MPSAMOWM,
OKpYIJIATh 4YHWCJIa; yMEHHUE JenaTh MNPUKUAKY M OLEHKY pe3yJibraTta
BBIUMCIICHUH

VYMeHne omnepupoBaTh NOHATHAMH: CTEHNEHb C LEJBIM II0Ka3aTeleM,
apudmeTnyecKkuil KBaJpaTHbIH KOPEHb, MHOT'OWIEH, ajredpanyeckas JIpoob,
TOK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETIEHU OOJIbIIE €AMHUIIBL
YMEHHE BBIMOIHATE Pacu€Thl 110 popMysaMm, MpeodpazoBaHUs LEIbIX, TPOOHO-
palMOHANBHBIX BBIPAKEHUH W BBIPAKEHUH C KOPHSIMHM, pas3JIOKEHUE
MHOTOWICHA Ha MHOXXHUTEIM, B TOM YHCJIE C HCIIOJIb30BaHHEM (HOpPMYI
pa3HOCTH KBA/IPATOB M KBaJIpaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMHU: YACIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YUCIIOBOEC HEPAaBEHCTBO, HEPABCHCTBO C IIEPEMEHHOM; YMEHHE
pelmiaTh JMHEWHBIE M KBaJApaTHbIE YPaBHEHUs, JpOOHO-pallMOHaIbHbIE
YpaBHEHHs C OJHOW NEPEMEHHOW, CUCTEMBI JIBYX JMHEHHBIX YPaBHECHHH,
JMHEHHbIE HEPaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-paIlOHAIbHbBIE
HEpPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHCIE IIPU PEUICHUU 3anad M3
IpYrMX TPEeAMETOB M INPAKTHYECKHUX 3a]ad; YMEHHME HCIOIb30BaTh
KOOP/AMHATHYIO NPSAMYI0 M KOOPJAMHATHYIO IUIOCKOCTh Ul H300pa’KeHMs
pellIeHUI YpaBHEHHI, HEPABEHCTB U CUCTEM

YMeHune omnepupoBaTh MOHATUAMHU: (yHKIMA, Tpapuk QyHKIUH, HYIHA
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(GyHKIUM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHUSI, HauOOJbIIEE W HAUMEHbIIEE 3HAYCHUS (YHKIUU; YMEHHE
OIEpUpPOBaTh IOHATUSAMU: IpsMas [PONOPLUUOHAIBHOCTb, JIMHEHHAs
¢byHKuMsA, KBaApaTH4yHas (QyHKIMSA, oOpaTHas NPONOPLUOHAIBHOCT,
napabouna, runep6oiia; yMeHHe CTPOUTh Tpaduku (QYHKIHM, HCIOIb30BAThH
rpauky Ay ONpENENeHHUsT CBOMCTB MPOLECCOB M 3aBHUCUMOCTEH, IS
pelieHys 3aa4 U3 Ipyrux y4eOHbIX IPEIMETOB U pealbHOM KU3HU; YMEHUE
BbIpaXaTh (POPMYJIAMHU 3aBUCIMOCTH MEXy BETMUYMHAMU

YMeHue onepupoBaTh MOHATHAMU: M10CIEI0BATEIbHOCTD, apUpMeTUIECKast U
reoMeTpuueckas  MpPOTPEecCHH;  yMEHHE  HCIONb30BaThb  CBOMCTBa
MOCTIeIOBATEILHOCTEH, (POPMYIIBI CYMMBI M OOIIET0 WieHa MPH PEIICHUU
3a/1a4, B TOM YHCIIE 33/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U PeAIbHON KUZHU

YMeHue pemarh 3a1aud pa3HbIX THUIIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIU U
4acT, JABWXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTb INOKYIOK U YCIYT,
HaJOr¥, 3aJa4yd H3 O0OJACTH yHpaBJIEHUS JIMYHBIMU U CEMEUHBIMHU
(¢uHaHCAaMM); YMEHHE COCTABISATH BBIPDAKEHHs, YPaBHEHUS, HEpaBEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCJIECI0BATh IIOJIyYCHHOE pEIIeHUue U
OLIEHUBATh IPABIONO00HOCTb NOJTYUYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHAMHU: (UTYpa, TOUYKA, OTPE3OK, MpsMas, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHHUK, PAaBHOOCAPEHHBIA W
PaBHOCTOPOHHHM TPEYTOJIbHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHHUK, MEIHMAaHa,
OMCCEeKTpHCca U BBICOTA TPEYTOJIBbHUKA, YETHIPEXYTOJIBHUK, MapajIesIorpaMM,
pOMO, IPSIMOYTOJIBHUK, KBAaJPaT, TpANeNus; OKPY>KHOCTb, KPYT, KacaTelbHasi,
3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHE PElIaTh 3aa49H, B TOM
YHCcIie U3 TIOBCEIHEBHOM KHU3HH, HA HAXOXK/ICHUE T€OMETPHUYECKIX BEIUYHH C
IPUMEHEHHEM U3yUEHHBIX CBOMCTB GUryp U (pakToB

10

VYMeHne omepupoBaTh NOHSATHSMH: PaBEHCTBO  (UTYp, pPaBEHCTBO
TPEYTOJBHUKOB; MapajUIeIbHOCTh M HEPHEHIUKYISIPHOCTH MPSMBIX, YIoJ
MEXy MPSMBIMHU, TIEPIICHIUKYIISP, HAKJIOHHAS, MPOEKLus, mogooue ¢uryp,
MoI00HBIE TPEYTOJIbHUKH, CUMMETPUS OTHOCHTEIBHO TOYKHM U TIPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETPUI0 U mopobue Quryp,
napauIeIbHOCTh U NEPICHANKYIIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE

11

YMeHne onepupoBaTh MOHATUAMH: JITTUHA, PACCTOSTHUE, YToJT (BeTUYNHA YTIJIa,
CHUHYC Y KOCHUHYC YyTJjla TPEYTOJIbHUKA), IO b; YMEHHE OLICHUBAThH Pa3Mephl
MIPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE IPUMEHSITH (POPMYJIbI
NepuMeTpa U IJIOIIAAd MHOIOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U IJIOIIAN
Kpyra, o0beMa NPSIMOYTOJIHOTO TMapajuiefienuIea; yMEHUE TPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHUS JJISi BBHIYUCIICHUS
JUIMH, PACCTOSIHUM, TUIOLIAAEH

12

YMenue n3o0paxars IIOCKue PUrypbl ¥ UX KOMOUHALIMY, TPOCTPAHCTBEHHBIE
Gurypsl oT pykH, ¢ IOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY OTIMCAHUIO
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13

14

YMeHne omnepupoBaTh IMOHATUSIMH: TMPSMOYTOJIbHAS CHCTEMa KOOPJWHAT;
KOOPJAMHATHl TOYKHU, BEKTOpP, CyMMa BEKTOPOB, MPOMU3BEJICHUE BEKTOpa Ha
YUCJI0, CKAJISIPHOE IPOU3BECHUE BEKTOPOB; YMEHUE UCTIOIB30BATh BEKTOPHI U
KOOpPJUHATHI JIJIS IPEICTABIICHUS TAHHBIX U PEUICHUs 3a]a4, B TOM YHUCIe U3
JIPYTrUX y4eOHBIX MPEAMETOB U pealbHON KU3HU

YMeHue ornepupoBaTh MOHATHSIMH: CTOJOWKOBBIC M KPYTOBBIC JHArPaMMEI,
TaOJIUIIBI, CpeIHee apuPMEeTHIECKOe, MeIuaHa, HauOOIIbIllee U HaUMEHBIIICE
3HAUEHUSs, pa3Max YUCIOBOTO HaboOpa; yMEHHE U3BICKATh, UHTEPIPETUPOBATH
U TmpeoOpa3oBbIBaTh MH(POPMAIMIO, MPEJICTABICHHYIO B Ta0JMIaX M Ha
qUarpaMmax, OTPaKAaIOIIyI0 CBOHCTBA W XapaKTCPUCTUKHA  PeaTbHBIX
MPOLIECCOB U SIBJICHMIA, YMECHHE pACIIO3HABATh WM3MCHUYMBHIC BEJIUYHUHBEI B
OKpY’KalolieM MUpe

15

YMeHue onepupoBaTh MOHATUSAMH: CIIlydyalHbI  ONBIT  (CiyvailHbIHA
HKCHEPUMEHT), 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXOJ) CIy4allHOrO
OMbITa, Ciy4yailHoe CcOOBbITHE, BEPOATHOCTb COOBITHS; YMEHHE HaXOAUTh
BEPOSTHOCTH CIIy4ailHBIX COOBITH B ONBITAX C PAaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMU  COOBITHSIMHM;,  YMEHHE  pelaTrb 3aJadyd  METOJIOM
OpPraHM30BaHHOTO Iepedopa M C MCIOJIb30BAaHUEM IIPaBUIa YMHOXEHHS;
YMEHHUE OLIEHUBATh BEPOATHOCTU PEAJIbHBIX COOBITHH M SBICHHUH, IOHUMATh
POJIb MPAKTUIECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA B OKPY KaIOIIEM
MUpPE M B JKH3HM; 3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI;
3HaKOMCTBO C 3aKOHOM OOJIBIIUX YHUCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMenue BbIOUpaTh MOAXOASIIMNA WM3YYEHHBIH METOJ AJIA pEIICHUs 3aJayu,
MPUBOJIUTH TMPUMEPHl MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B NpUpOJEe U
JKM3HH, pPACIIO3HABATH IMPOABICHHUC 3dKOHOB MATECMATUKHU B HCKYCCTBC,
OIMUCBIBATh OTACJIIBHBIC BBIAAOMIUCCA PE3YJIbTATHI, IOJYUCHHBIC B XOIC
pa3BUTUSL MAaT€MATUKU KaK HayKW, MPUBOJUTH INPUMEPbl MAaTEMaTUYECKHUX
OTKPBITUH U UX aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH

19



6. HEPEYEHb 3JIEMEHTOB COAEPKAHUA,
ITPOBEPAEMBIX HA OI'D ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 UYucna 1 BBIYUCIICHUS
11 Hatypanbhble u nemnbie uncina. [Ipu3Haku 1eIMMOCTH HEbIX YHCeT
1.2 OOBIKHOBEHHBIE U ACCATUIHBIC TPOOH, TPOIICHTHI, 0ECKOHEYHBIE IIEPHUOAMYECKUE IPOOH
1.3 Panmonaneueie yncna. Apudmernyeckre onepaum ¢ paroHaIbHBIMU YACTaMU
1.4 JleiicTButenbHbIe yncna. ApudMeTnyecKre onepainuy ¢ AeCTBUTEIbHBIMU YNCIaAMU
15 HpI/I6J'H/I)Ké}£HI)Ie BBIUMCIICHUS, TIPABIJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHUH
2 Anrebpandeckre BhIPAKCHHS
2.1 BykBeHHbIC BeIpakeHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )
59 Crenenp ¢ uenbiM nokaszateneM. CTeneHb ¢ pallMOHAJIBHBIM MOKa3aTesneM. CBoiicTBa
' CTEIEHN
2.3 MHoroueHsl
24 Anrebpanueckas 1po0b
95 Apudmernuecknii KOpeHb HaTypalbHOW creneHH. JleficTBua ¢ apudMeTHUECKUMH
' KOPHSIMH HAaTypaJbHOU CTETICHN
3 YpaBHEeHUs 1 HEPaBEHCTBA
3.1 Lenbie u 1poOHO-panMoHaNbHBIC ypaBHEHHsI. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u 1poOHO-panMoHaNbHBIe HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 UYucnoBble OCIeA0BATEILHOCTH
4.1 IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEN0BATEILHOCTEN
4.2 Apudmerndeckas ¥ reoMeTprueckas rnporpeccun. @opmysa cI0KHBIX TPOICHTOB
5 OyHKINUN
OyHKIuMs, crocoObl 3aganus ¢pyHkuun. ['paduk dyakmmmn. O61acTh ONpEeACTICHUs U
51 MHOXecTBO 3HadeHnd (yHkmun. Hymu ¢yaxmum. [IpoMexyTKH 3HAKOMOCTOSHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (GYHKIMU. MaKCUMyMbl M MHHHUMYMBI (yHKIUH.
Haubonbiiee n HanMeHbllIee 3HaUeHHE (PYHKIIUU Ha IPOMEKYTKE
6 KoopauHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl u ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojapHuKu
7.4 OKpYy>XHOCTb U KPyT
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7.5

I/I3MepeHHe TCOMETPHUICCKUX BEJINIHNH

7.6 BexTops! Ha IJI0CKOCTH

8 BeposTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHasi CTAaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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7. YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

- Anrebpa 7 xi. aBT. MakapsrueB F0.H. u ap, uzz. « [Ipocsemenne 2023»

- AnreOpa 8 ki1.B 2x 4. aBT. MopakoBuu A.T'. u ap. uza. « Muemosunay, 2021

- Anre6pa 9 k1. B 2X 4. aBT. MopakoBud A.I'. u 1p. u3a. «MuemoszuHay 2021

- I'eomerpus, 7-9 kmaccel/ AtanacsH JI.C., byty3zoB B.®., Kanomues C.b. u npyrue,
AxnnonepHoe oomectBo «M3marensctBo «IIpocBemenne»

METOJNYECKHUE MATEPHUAJIBI JJIS YYUTEJIA

- YMK Anre6pa 7 k. aBt. MaxkapsrueB FO.H. u np. uza. « [IpocBemenue»

- YMK Aunre6pa 7-9 ki1. aBT.Mopakosud A.I'. u ap u3a. « MHeMo31uHay

- lunaxktuueckue matepuana Anreopa 7-9 aBT. Mepansk u np. u3z. « Benra-rpad»

- b.I'.3uB Iunaktuueckue marepuansl 7,8,9 kinacc no reomerpun I[Ipocsemenue 2021
JI.C.Atanacsan, B.®.byty30B, ['eomeTpus. Pabouas terpaas 7,8,9 kinaccel. [IpocBemienue,
2022

T.M. Mumenko, A.Jl baunkoB ['eomerpus. Tematuueckue tectol. 7,8,9 IIpocsemienue,
2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETHU
HNHTEPHET

bubnuorexa [{IOK, POLI, MOIII, ®okchopa, AKnace, Yuu.py
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8. HIOYPOUYHOE INIVIAHUPOBAHUE

KoJsmuyecTBo 4acoB DJIEKTPOHHbIE
Hdara nudposbie
Ne i/ Tema ypoka Beero KOﬁHTpOJIbeIe H%aKaneCKne WIydeHHS | 0GPA30BATENBHBIE
padoThI padoThI pecypebi

1 PanmonaneHbIe U MppalOHANIBHBIC YUCTIA 1 Bubmzorexa LIOK
' https://m.edsoo.ru/7f4211de

2 Pemenue 3aga4d Ha mpoteHThl. OTHOIIIEHUE 1 bubanorexa LIOK
) ) https://m.edso0.ru/7f421382

3 Boruncnenune anreOpandeckux BbIPaKEHUU. 1 bubmmoreka [JOK
PaznoxeHne MHOTOYIEHOB HA MHOKHUTEIH. https://m.edsoo.ru/7f42154e

bu6mmorexa [IOK
4 Aurebpanticckas 1podh 1 https://m.edsoo.ru/7f4218be

) Pewienne ypaBHEeHU U HEPAaBEHCTB 1 bubmorexa LIOK
https://m.edsoo.ru/7f4211de

6 Pewienue cucrem ypaBHEHUM 1 buGymorexa [IOK
https://m.edso0.ru/7f421382

bubmuoreka [JOK
! Koopawmaret u rpaguku 1 https://m.edsoo.ru/7f42154e

bubmuoreka [JOK
8 PyHKIHn 1 https://m.edsoo.ru/7f4218be

9 Apudmernueckas 51 reOMETpUYECKast 1 bu6numorexa [IOK
POrpECCUU https://m.edsoo.ru/7f4211de

10 Apudmernueckas u reoMeTpuuecKas 1 bu6nmorexa [IOK
POrpECCUU https://m.edso0.ru/7f421382

11 MHOTroyroiasHUKH 1 bubmuotexa [{OK
https://m.edsoo0.ru/7f42154e

bu6mmoreka [IOK
12 Teopema ITudaropa ! https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK

13 TpeyromsHuKu 1 https://m.edso00.ru/7f4218be
bubmuoreka [JOK

14 IInomazu Guryp 1 https://m.edsoo.ru/7f4211de
15 Cnyuvaiinple  coObiTusi. BepostHoctu u 1 bu6nmorexa [IOK

YaCTOTHI https://m.edsoo.ru/7f421382
16 IIepecranoBku. daxropuai. 1 bu6mmorexa [IOK

CodeTaHus ¥ YUCI0 COUCTaHUMN https://m.edsoo.ru/7f42154e
bu6mmoreka [JOK

17 Wrorosas KoHTpoIEHas pabora 1 https://m.edsoo.ru/7f4218be

OBIIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME
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