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HOACHUTEJIBHASA 3AITUCKA
Pabouas mporpamma o npeamery «Anredpa» 1y 7 Kiracca COCTaBJI€HA HA OCHOBE:

o denepanbHOrO TOCYIapCTBEHHOTO 0O0pPA30BATENBHOTO CTAaHAAPTa OCHOBHOTO OOIIEro
oOpa3oBaHMsI, YTBEP)KICHHOTO TIpHKa3oM MUHUCTEpPCTBA mpocBemenus Poccuiickoi
®enepannu ot 31 mast 2021 . Ne287 (3apeructpupoan Munucrepctsom roctuninu Poccuiickoit
Oenepanuu 5 utons 2021 r. peructparmorHsiii Ne64101);

o [Tpukaza MunucrepctBa npocsemenus: Poccuiickoit @eaeparuu ot 18.07.2022 No568 «O
BHECEHUM U3MEHEHUN B (enepanbHblii TroCyaapCTBEHHBIH 0Opa30BaTeNbHBIA CTaHIAPT
OCHOBHOTO 00ILero oOpa3oBaHuUs, YTBEpXKIEHHBbIH NMpuKa3oM MUHHCTEpCTBA MPOCBELICHUS
Poccuiickoit @enepanuu ot 31 mast 2021 . Ne287x;

o [Ipuxa3za MunucrepctBa npocsemienus: Poccuiickoit ®enepanuu ot 18.05.2023 . Ne370
«O06 yTBepxkaeHun (QenepanabHOl  00pa3oBaTENLHOW MPOrpaMMbl  OCHOBHOIO — OOIIEro
o0pa3oBaHUsY;

o [Ipuxa3za Munucrepcra npocseuieHus: Poccuiickoit ®enepanun ot 09.10.2024 Ne 704
"O BHECEHMH M3MEHEHHUI B HEKOTOpble MpHKa3bl MMHHUCTEpCTBAa MpocBelieHus Poccuiickoi
@enepamnyn, Kacaromuecs (eaepaibHbIX 00pa30BaTENBbHBIX MPOTPaMM HAYaJbHOTO OOIIETOo
o0Opa3oBaHMs, OCHOBHOTO oOmmIero oOpa3oBaHusi U cpeAaHero oobmero oOpa3oBaHus"
(3apeructpuponan 11.02.2025 Ne 81220);

o Konuenuuu pa3Butuss Maremarudyeckoro ooOpazoBaHust B Poccuiickoit ®Denepauuu
(YTBepxkaena pacnopsbkenueM [IpaBurensctBa Poccuiickoit @enepanuu ot 24 nexadps 2013 .
Ne 2506-p)

Anrebpa sBIsSETCS OMHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00Iero oOpa3oBaHUs: OHA
O6€CHC‘-II/IBaCT HU3YUCHUC NPYIUX NJUCHUIIINH, KaK €CCTCCTBCHHO-HAYYHOI'0, TaAK U TYMAHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TIPOJODKEHHSI 0Opa30BaHUs U B TIOBCEIHEBHOW KHU3HM.
PasBurtne y oOywaromuxcs Hay4YHBIX TIPEACTABICHUNH O MPOUCXOKICHHA € CYIIHOCTH
anreOpandyeckux aOCTpakIMil, crnoco0e OTpaKeHUs MaTeMaTUYecKOW HayKoW SBICHUM U
IPOIIECCOB B MMPUPOJIC M OOIIECTBE, POJIU MATEMATHIECKOTO MOJICIIMPOBAHKS B HAYYHOM ITO3HAHUU
U B TPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KAUECTB MBIILICHHS,
HEOOXOMUMBIX JUIsl alJaNnTallid B COBPEMEHHOM LU(poBoM oOmiecTBe. M3yueHue anreOpsb
o0ecreunBaeT pa3BUTHE YMEHUs HAONIOaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATh CBOM JICHCTBHS U
BBIBOZIBI, (hOpMYnHpoBaTh yTBEepkIeHHs. OCBOGHHE Kypca anreOpbhl 0OecreuuBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHUSI OOYYalOIIMXCS: OHU HCIOJBb3YIOT JECAYKTHUBHBIE W HWHIYKTUBHBIC
paccyxieHus, 0000IIeHNe 1 KOHKpETH3aInio, abcTparnpoBanre u aHaioruto. O0yuenue anredpe
NPEAIOoJIaraeT 3HAYUTEIbHBINH 00bEM CaAaMOCTOATEILHOU JCSITEIBHOCTH OOYUYAIOIIUXCS, TTOITOMY
CaMOCTOSITEIIEHOE PEIICHUE 3a1a4 SIBIISICTCS pean3aueii JesiTeIbHOCTHOTO IPUHITUITA 00y eHHS.

B crtpykType mnporpamMmel yueOHOTO Kypca «AusreOpa» IS OCHOBHOTO OOIIEro
00pa30BaHMsl OCHOBHOE MECTO 3aHMMAIOT COZEp)KaTebHO-MEeTOIMYeckre TuHuM: «Yucna u
BBIYUCIICHUS, «AJNTeOpanvecKre BBIPOKEHUS», «YpaBHEHHS M HEPaBEHCTBa», «DyHKIHM.
Kaxas u3 3Tux conepkareiabHO-METOAMYECKUX JTMHUNA pa3BUBAETCS Ha MPOTSHKEHUHM TPEX JIET
U3yUYCHHS Kypca, B3aUMOJICHCTBYS C IPYTMMHU €ro JUHUSAMH. B xone n3yuenus: yueGHOro Kypca
00y4aroIMMCsl IPUXOJUTCS JIOTHYECKH PACCYkKAaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
S3BbIK. B CBSI3M € 3TUM B mporpammy y4eOHOro Kypca «Aaredpay BKIIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ieNax MAaTeMaTH4eCKOoro oOpa30BaHUS U
CHOCOOCTBYIOIIHE OBJIAICHUIO 00yUYaIOIUMUC OCHOB YHUBEPCAIHLHOIO MaTEMaTUYECKOTO S3bIKA.
ConepkaTenbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Y4EOHOTO Kypca «AunreOpa» SBISETCS €ro
MHTEIPUPOBAHHBIN Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCICHUS» CIY>KUT OCHOBOM [UIsl JajdbHEHIIEro
M3Y4YCHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTHYECKOTO MBIILIICHUS,
(OpMUPOBAHUIO YMEHHUS MOJB30BaThCS ANTOPHUTMAMU, a TAKKe MPHOOPETECHUIO MPAKTHUYECKHUX



HABBIKOB, HEOOXOIMMBIX /IS TIOBCETHEBHOW KHU3HU. Pa3BUTHE MOHATHS O YUCIIEC HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsI CBA3aHO C PALMOHAIBHBIMU U HUPPALMOHAIBHBIMH YUCIAMU,
dbopMupOBaHUEM TPEACTABICHUI O ACHCTBUTETHLHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIOBOMN
JMHUW OTHECEHO K CpeHeMy 001eMy o0pa3oBaHHUIO.

Conmepxanue JByX anreOpamveckux JUHUA — «ANreOpandecKkue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIUXCS MAaTEMATUYECKOTO
amnmapara, HeoOXOUMOTO JUTsl PEIICHUs 3a]ad MaTeMaTHKH, CMEKHBIX MPEAMETOB M MPAKTUKO-
OpUEHTHPOBAHHBIX 3a7ad. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs Y4YeOHBI Marepual
TPYIIUPYETCST BOKPYT pallMOHAIBHBIX BBIpaXKEHUH. Anredpa JAEMOHCTPUPYET 3HAUYCHHE
MaTeMaTHKU KaK $3bIKa ISl TIOCTPOCHMSI MaTeMaTHUeCKHX MOJeJeil, OMUCaHusl MPOLEecCoB U
SABJIICHUM peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOMAT TaKXKe JaJIbHEHIEee pa3BUTHE
AITOPUTMHUYECKOTO  MBIIUICHUSI, HEOOXOAMMOT0o, B YaCTHOCTH, JMJIsI OCBOCHHS Kypca
WHPOPMATHKH, W OBJAJICHUE HABBIKAMHU JEIYKTUBHBIX paccyxjacHuid. [IpeoOpasoBanue
CUMBOJIBHBIX (JOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K MaTeMaTH4eCKOMY
TBOPUYECTBY.

Conepxanue  (yHKIHMOHATIBHO-TPAQUUECKOM JHMHMM  HAlEJIeHO Ha  MOJIy4YeHUe
00yJaroIMMHCS 3HAHUHN 0 (PYHKIHMAX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOM MOICIIH JIJIsl OTIMCAHUS U
WCCIICIOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB W SIBICHHWN B MpHpone U obmecte. M3ydeHue
MaTeprajia CIOCOOCTBYET Pa3BUTHIO y OOYYarONIUXCS YMEHHUS MCIOJIb30BaTh Pa3IMYHbBIC
BBIpaSI/ITeHI:HInle CpeI[CTBa A3bIKaA MAaTCMAaTHUKM — CJIIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(pnqecmfle,
BHOCHT BKJIaJl B (QOPMHUPOBAHHUE MPEACTABICHUN O POJIM MAaTEMATHKH B PA3BUTHH [IMBUIN3ALIUN U

KYJIBTYPBI.

OO11ee yKcI0 4acoB, PEKOMEHIOBAHHBIX JUISl U3yUeHHs yueOHOTo Kypca «Anredpa» B 7
kiacce — 102 gaca (3 yaca B Henenio).

BocnurarenbHbli KOMIIOHEHT YPOYHOW JEsTeTbHOCTH padodel MporpaMMbl BOCITUTAHHUS
MAOY COIII Ne9 orpaxkeH B KaJleHAApHO — TEMAaTUYECKOM IUIAHUPOBAaHUU B NyHKTE «Tema
YPOKay.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucsa v BbIYUCICHUSA

JIpo6u 0OOBIKHOBEHHBIE U IECATHYHBIE, TIEPEX0]] OT OJJHOU POpMBI 3anTicH Apobei K ApyToil.
[ToHsATHE palMOHANIBHOTO YWCIA, 3alUCh, CPABHEHHE, YIOPSIOYUBAHUE PALMOHAIBHBIX YHCEIN.
ApudmeTrnaeckue IeUCTBUS C PAIIMOHAIBHBIMY YHciIaMu. Perenne 3a1aq u3 peaibHOM MTPaKTHKH
Ha 4acTH, Ha IPOOH.

CremneHpb ¢ HaTypaJbHBIM TOKa3aTelleM: OMpelelieHre, MpeoOpa3oBaHUE BBIPAKCHHUN Ha
OCHOBE OTIpeJIeNICHUs, 3aMUCh O0NbIINX yucel. [IpoleHTsl, 3aruch TPOIEHTOB B BHIE ApOOH U
IpoOu B BHJIE MPOILEHTOB. TpU OCHOBHBIC 3aJ]a4d HA MPOIICHTHI, PEIICHHUE 3a7a4 U3 peajbHOU
MPAKTUKU.

[TpumeHeHne MPU3HAKOB AETUMOCTH, Pa3NI0KEHNE HA MHOXKHUTENU HATYPaJbHBIX YHCET.

PeanpHbIe 3aBHCUMOCTH, B TOM YHKCJIE MPsiMasi U 00paTHast IPOMOPIIUOHATLHOCTH.

Aaredpanyeckue BbIPasKeHHs

[lepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEPEeMEHHOW. JlomycTUMBbIE 3HAYEHMS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMU B BUAE (hopMyIibl. Beraucnenus
no ¢opmynam. [IpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHUH, TOKIACCTBEHHO PABHBIC BBHIPAKEHUS,



npaBuiIa NMpeoOdpa3oBaHMsl CYMM U MPOU3BEACHUHN, NPaBUIa PACKPHITHI CKOOOK M NPUBEACHUS
MOJI0OHBIX ClaraeMblX.

CBoliCcTBa CTEIEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

OpnHouneHbl 1 MHOroOwieHsl. CteneHs MHOrouwieHa. CinokeHue, BBIUUTaHUE, YMHOKEHUE
MHOrouseHoB. dDopMysbl COKpaIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBajapaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus1 1 HEPABEHCTBA

YpaBHeHHe, KOpEeHb YpaBHEHHs, TIpaBuUiia MPeoOpa3oBaHus ypaBHEHUS, PAaBHOCHIBLHOCTD
YPaBHEHHH.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JUHEHHBbIX ypaBHeHMU. CocTaBjieHUE ypaBHEHMN 10 YCJIOBHUIO 3ajauyu. Pemienue
TEKCTOBBIX 33124 C IOMOIIbIO YPABHEHUH.

JIuHeliHOE ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cuctema JBYyX JMHEHHBIX
ypaBHEHUW C ABYyMsI TMEpEeMEHHbIMU. PelieHune cuctemM ypaBHEHHUH CIIOCOOOM TOJICTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKUNH

Koopaunata Toukn Ha mnpsmoil. YucioBble NPOMEXYTKH. PaccTosHue MexIy ABYMs
TOYKaMH KOOPJAMHATHON ITPSMOM.

[IpssmoyronpHas cucrema kKoopauHat, ocu Ox u (Oy. AGciucca W opJuHaTa TOYKH Ha
KOOpAMHATHON TuiocKocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHuwe rpadpukoB
peanbHbIX 3aBucuMocTeil. [lonstre pynkuuu. ['paduk Gynkuun. CoiictBa pyHkuunit. JInneitHas
¢ynkuus, e€ rpadpuk. ['padux pynkunu y = |x|. 'padudeckoe penienne IMHEHHBIX ypaBHEHUN U
CHCTEM JIMHEHWHBIX YPABHEHHIA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MpOrpaMMbl y4eOHOro Kypca «Aunredpa»
XapaKTepU3yIOTCS:

1) mnarprnoTnyecKkoe BOCIIUTAHUE:

NpOsIBICHUEM MHTEpeca K TMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOU
MaTEeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTHX HAYKaX W MPUKIATHBIX
chepax;

2) rpa;kaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJTHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3allid ero Ipas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHWS PA3IMIHBIX CTPYKTYP,
SBJICHHM, TIPOIIEAYP TPaKITAHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUN
HayK{, 0CO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELIECHUM MPAKTUYECKUX 3a/ady MaTeMaTH4ecKOu
HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
YKU3HU JIJIs1 YCIICITHOW MPOECCHOHATBHON JAEITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMECHHIA,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM HWHIWBHUIYATbHOM TPAGKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;



4) 3cTeTMYECKOE BOCIINTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyK/IeHUH, YMEHHUIO BUAETh MaTeMaTH4YeCKIe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSL:

OpUEHTAllel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YelOBEKa, MPHUPOABI U O0OIIecTBa, NOHWMaHHUEM
MaTeMaTHYeCKONH HayKH Kak cdepbl uUelIOBEYECKOH MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IUBUIN3ALINH, OBJIAJICHUEM SI3IKOM MaTEMaTUKU U MaTeMaTHYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHHWS MHUPA, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTaHue, HPOPMUPOBAHUE KYJIbTYPbI 310POBbS H IMOIMOHAJIBLHOTO
0J1aronmosyyms:

FOTOBHOCTBIO IPUMEHSTh MaTEMaTUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTaHMUE, COATAHCHPOBAHHBIM PEKUM 3aHATUA M OTIbIXA,
perynspHas (pu3nueckas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) IK0JI0rMYecKoe BOCIIUTAHME:

OpHUEHTAallle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajqad B o0nacTu
COXPAHHOCTH OKpYXKarolle cpefpl, IMJIaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCTIEACTBHUIA ISl OKPY KAIOLIEH cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHUECKHX
mpoOJIeM U IMyTEeH UX PEIICHHUS;

8) apanTanms K U3MEHAKIIUMCS YCJIOBUSM CONUAILHOM U IPUPOJIHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSM B YCIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO JAeSTebHOCTh, B TOM YHCJE YMEHHUE YUUTHCS Y APYTHX
JIOJIeH, MPUOOPETaTh B COBMECTHOW JESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA PYTHUX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie GOpMyIUpPOBATH UIEH,
MOHSTHS, TUIOTE3bI 00 00BEKTaX W SBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYaLUIO
KaK BbI30B, TpeOYyIOUIMI KOHTpMEp, KOPPEKTHPOBATh NPHUHHUMAEMble DPEIICHUS U JEUCTBUSA,
(GbopMyIIHpPOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiicTBUS

ba3oBble Jorn4yeckue geicTBus:

® BBUIBJIAATE U XAapaKTEpU30BaTh CYLIECTBEHHbIE NMPHU3HAKUM MAaTEMATUYECKUX OOBEKTOB,
MOHSATHUH, OTHOLICHUH MEXAY MOHATUAMHU, (POpPMYJIMPOBATH ONpEACTCHUS MOHSATHIA,
yYCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAIIMNA, OCHOBAHUS JJIsi 0000IICHUS
Y CPaBHEHUs, KPUTEPUU IIPOBOJAUMOTO aHAIIN3A;

e BOCIPUHHUMATH, (POPMYyIHMpPOBaTH U MPEOOPa30BHIBATH CYXICHUS: YTBEPIUTEIHHBIC U
OTpHLIATENIbHBIE, €INHIUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

®  BBIABIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (paKTax,
JAaHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, IpelylaraTb KPUTEPUM JUIsl BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;



JIeNIaTh BBIBOJIbI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHUKH, JAETYKTHBHBIX M MHJyKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIIOUEeHUH TI0 aHAJIOTUH;

pa3dupath 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (IIPSIMBIE ¥ OT IPOTHUBHOTIO),
IPOBOJUTH CAMOCTOSATENBHO HECJIOXKHBIE JOKa3aTeNbCTBA MAaTEMaTHYECKHX (DaKTOB,
BBICTPAWBATh apryMEHTAIUIO, IPUBOJUTH MTPUMEPHI B KOHTPIIPUMEPHI, 000OCHOBBIBATH
COOCTBEHHBIEC PACCYKICHHUS;

BbIOMpaTh crnoco0 pelieHuss yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BBIOUpaTh Hanbosee NOAXOAAINHI ¢ Y4ETOM CaMOCTOSITENbHO BbIAEICHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTe/IbCKHe AeiicTBUA:

UCTIONIB30BaTh  BONPOCHI  KAaK  HCCIICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHMSA,
(bopMyIHpPOBATH BOIIPOCHI, PUKCHPYIOLIUE IPOTUBOPEUHUE, IPOOIEMY, CaMOCTOSITEIHHO
YCTaHABIIMBATh HCKOMOE W JaHHOEe, (POpPMHPOBATH THIIOTE3Yy, ApTYMEHTHPOBATH CBOIO
MIO3HIINIO, MHCHUE;

MIPOBOJMTH TI0 CaMOCTOSITEIbHO COCTABIICHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CaMOCTOSITENIBHO  (popMynHpoBaTh 0000IIEHHWS W  BBIBOJABI IO  pe3yJibTaTaMm
MpOBeEHHOTO HAOTIOICHHS, UCCIICIOBAHUS, OLEHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yJIbTaTOB, BEIBOJIOB U O0OOIICHMIA,

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh TPEITONOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpMalMH, JaHHBIX, HEOOXOIUMBIX
JUTSI pEIICHUs 3a/1auH;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MpeICTaBICHMUS;

BbIOMpaTh GOpMy IpeCTaBICHUs UHPOPMALIMK U WIUTIOCTPUPOBATH pPeIllaeMble 3a7aun
CXeMaMH, AuarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHGOPMAILIMU TIO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM WIN
c(hopMyITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHnKkaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMHU
oOlIeHMs], SICHO, TOYHO, I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS 110 X0y PEUICHMs 3aa4ld, KOMMEHTUPOBATh
IIOJIyYEHHBIN pE3yJIbTaT;

B X0JIe 00CYXIEHUS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI, POOIIEMBI,
pelaeMoi 3a1a4uu, BbICKAa3bIBATh UICH, HALIEJICHHBIE HAa IIOUCK PEIICHHUs, COTIOCTABIISTh
CBOMU CYXKACHUS C CY>)KACHUSAMHU APYTUX YYACTHUKOB IMAJIOTA, OOHAPYKUBATH Pa3Indne
M CXOJCTBO TIO3UIMI, B KOPPEKTHOW ¢opme (opMynupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHUS;

IIPEJICTABIIATh Pe3yibTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEIOBAHUS, IPOEKTa,
CaMOCTOSATEJIBHO BbIOMpATh (pOopMaT BBICTYIUIEHUS € Y4ETOM 3ajady NpEe3eHTALuu U
0COOEHHOCTEH ay TUTOPUH;

MOHUMAaTh U UCTIOJIb30BaTh IPEUMYILIECTBA KOMAHHON U MHIUBUIyaJIbHON paboThI IpU
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a/1a4;



e [IPUHUMATH 1I€JIb COBMECTHOMN JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paloThI, pacipenensTs BUIbI padoT, TOroBapuBaThCs, 00CYKIaTh MIPOLIECC U pe3yIbTaT
paboTbl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4YacTBOBAaTh B IPYINIOBBIX popMax paboTel (00CyKIeHHs, 0OMEH MHEHHUSIMU, MO3TOBbIE
LITYPMBI U JPYTHE), BHITOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS
C APYTUMH 4J€HaMU KOMaH/Ibl, OLICHNBAaTh Ka4€CTBO CBOETIO BKJIAa B OOIIMN MPOAYKT
10 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranu3anusi:

® CaMOCTOATEIBHO COCTaBIATh IUIAH, AJITOPUTM pELIEHUS 3afadd (WIK €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHHs C Y4E€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BapHAaHThl PEUICHUN C y4ETOM
HOBOH MH(pOpMaIHH.

CaMOKOHTPOJIb, IMOIHOHAJIBLHBIH HHTEICKT:

e BJAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTta pelieHus
MaTeMaTHUYECKOM 3a/1auM;

® [IPEIBUAETh TPYAHOCTH, KOTOPblE MOTYT BO3HUKHYTbH IPH PEIICHUM 3a/1a4H, BHOCUTh
KOPPEKTHBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAMIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIbHOCTH IIOCTABICHHON 1IEJIM U YCIOBUSAM,
OOBSICHATh NPUUNHBI TOCTUKEHUS I HETOCTHKEHUS 11eTTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMIMACS TOJYYUT CIECAYIONINE TMPEIMETHbIE
pE3yNIbTaTHhI:

Yucsia v BbIYUCICHUSA

BrImonHATh, coderass YCTHBIE W THCHMCHHBIC MPHUEMBI, apu(PMETHUSCKHE ICHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHS YHCIIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUN, CONEpKAIINX OOBIKHOBEHHBIC U
JECSITUYHBIE IPOOH.

[TepexoauTh OT OgHOW (HOPMBI 3aMKMCH YUCEN K APYror (MpeoOpa3oBbIBAThH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0OB).

CpaBHUBATH U YIIOPSIOUYMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrisTh yucia.

BBINOTHATS MPUKUAKY M OLIEHKY pe3ysibTaTa BHIYMCIECHUH, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HHUI. BBIMOMHATE ASMCTBUS CO CTETICHSMHU C HATYPATbHBIMU MMOKA3aTEISIMHU.

[IpumeHsTh MPU3HAKH JETUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIHN HATypaIbHBIX YHCE.

PemaTth TpakTHKO-OPHEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHHEM BEIIMYWH,
MPOMOPILMOHATILHOCTBIO BEIHMUUH, TPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThI pEIICHUs 3a7a4
¢ Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX 0OBEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Wcnonb3oBath anreOpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHS yUeOHOTO MaTepHaa.



HaxoauTe 3HaueHus1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYECHUSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LENOr0 BbIPaXXEHUSI B MHOTOUWIEH MPUBEACHUEM IOJI00HBIX
CJIaraeMbIX, paCKpPbhITUEM CKOOOK.

BBINONAHATE yMHOXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIoO4WwleHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEHNE MHOTOWIEHOB HAa MHOXKUTEIM C MOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXHUTENs, TPYNIUPOBKU ClaraeMblX, IpUMEHEeHUs (OopMysa COKpaliéHHOTro
YMHOKECHHUS.

[IpumensTh npeoOpa3oBaHUsI MHOTOWICHOB Ui pEIIEHUS Pa3IUuYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcronb30BaTh CBOMCTBA CTETICHEHW ¢ HATYPaJIbHBIMU MOKA3aTEeISIMU JIJIs TpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHHUS M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS IpaBWiIa Iepexoaa OT
UCXOJIHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[IpumensTh rpadudeckrie METOABI IPH PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[MonGupaTh mpuMepHI Iap YMCEIl, SIBISIONINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JByMs
NepEeMEHHBIMH, TIOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucrteMbl ABYX JIMHEHHBIX ypaBHEHUN C ABYMsI NEPEMEHHBIMH, B TOM YHUCIE
rpagu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCJIOBHIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayd MOJIyYEHHBIH
pe3ynbTar.

DOyHKIUH

N300pakath HAa KOOPAMHATHOW TIPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, MHTEpBAJIbl, 3alHUCHIBATh UHCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (YHKIMUNA WM3BECTHBIE 3aBHCHUMOCTH MEXKIY BEIHMUYWHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCTb, BpEM,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0d MpeacTaBlICHUsS U aHanu3a WHGOpPMAIUU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(UKOB peaTbHbBIX MPOLECCOB U 3aBUCUMOCTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m

NPorpamMmsblI

1 IToBTOpEeHUE

) Yucna u BeIuKCIIeHNs. PallnoOHAIbHBIE
qucna

3 Anrebpanyeckue BbIpaXeHUS

4 YpaBHEHHsI U HEPABEHCTBA

5 Koopaunats! u rpadpuku. OyHKIIMN

6 [ToBTOpeHue u 060061IIeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBOo 4acoB

Bcero

20

27

20

24

102

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubnunoreka [IOK
https://m.edsoo.ru/7f415b90

bubnunoreka [IOK
https://m.edsoo.ru/7f415b90

bubnunoreka [IOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

bu6moreka [JOK
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
https://m.edsoo.ru/7f415b90

INOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

10

Tema ypoka

[ToBTopenue. OObIKHOBEHHBIE APOOU U
JICUCTBUSA C HUMU

[ToBTopenue. Jlecatuunbie npodu u
NEUCTBUS C HUMU

[ToBTopenwue. Pemenue 3ama4 Ha apooH
[ToBropenue. Pemenne TeKCTOBBIX 3a1a4
Bxonnas koHTposbHas pabota

IToHATHE panOHaNBHOIO Yncia. /3
ucmopuu Mamemamuxu
Apudmerndeckue neicTBHS C
palMOHaIbHBIMU YU CIIAMU
Apudmernueckue 1eicTBUA C
palnroHaIbHBIMU YHCIIAMHU
ApudmeTraeckue I1eHUCTBUS C
parroHaIbHBIMU YHCTIAMHU
Apudmerndeckne neicTBHS C
palMOHaIBLHBIMU YU CIIAMU

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYeHHs

DJIeKTpOHHbIe U} poBBIE
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17

18

19

20

21

22

23

CpaBHeHue, ynopsiiounBaHue
paIoHaIbHBIX YUCE

CpaBHeHue, ynops0unBaHue
palMoHATBHBIX YUCET

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM

CreneHb ¢ HaATypaJbHBIM [TOKa3aTeIeM

CreneHb ¢ HaATypaJIbHBIM [TOKA3aTEIEM

Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLEHTHI U3 PEAIbHON MPAKTUKU. B
Mupe npogheccuii

Pemenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MPOLICHTHI U3 PEalbHOU MPAKTHKU

Pemenune ocHOBHBIX 3a/1a4 Ha pOOH,
IIPOLICHTHI U3 PEabHON NMPAKTUKU
Penienne OCHOBHBIX 3a/1a4 Ha ApoOH,
IIPOLIEHTHI U3 PEAJIBHOM MPAKTUKH
[Ipu3Haky AeTUMOCTH, PA3JI0KEHUS HA
MHOXHUTEIH HATyPaJIbHBIX YHCEIT
[Ipu3Haku nenuMoCTH, pa3noKeHHs Ha
MHO’KUTENN HAaTypalbHbBIX YUCEI
Peanbnble 3aBucumoctu. Ilpamas u
oOpaTHas MPOMOPIUOHAIBHOCTH
Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382
bu6mmoreka [{OK
https://m.edsoo.ru/7f42154¢



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

24

25

26

27
28

29

30

31

32

33

34

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast MPOMOPLIHUOHAILHOCTH. B
Mupe npogheccuii

KonTtponsHas padota o teme
"PanmoHanbpHbIe yncia"

bykBeHHBIE BBIpAKEHHUS

Dopmyiibl

®Dopmynel. B mupe npogheccuii

HepeMeHHHe. I[OHYCTI/IMBIG 3Ha4YCHUA

MIEPEMEHHBIX

[IpeoOpazoBanre OyKBEHHBIX
BBIPAKEHUH, PACKPHITHE CKOOOK 1
NPUBEICHNUE TIOJOOHBIX ClIaraeéMbIX

[IpeobpazoBanue OyKBEHHBIX
BBIPKEHUH, PACKPHITHE CKOOOK 1
NpUBEICHNE TIOJOOHBIX ClIaraeMbIX

[IpeoOpazoBanne OYKBEHHBIX
BBIPA)KEHUH, PACKPHITHE CKOOOK 1
NpUBECHNE TIOJO0OHBIX ClIaraeéMbIX

[Ipeo6pazoBanne OYKBEHHBIX
BBIpa)KEHUH, pacKphITHE CKOOOK U
NpUBECHNE TOJO0HBIX ClIaraeéMbIX

CBolicTBa CTEMEHH C HATYPATIbHBIM
rokasareisem. M3 ucmopuu
MamemamuKuy

bubmuoreka [JOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [IOK
https://m.edsoo.ru/7141fafa

bu6mmoreka [{OK
https://m.edsoo.ru/7141£d70

bubmuoreka [JOK
https://m.edsoo.ru/7{421382



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

35

36

37

38

39

40

41

42

43

44

45

46

47

CBolicTBa CTEMEHH C HATYPAIbHBIM
noKazaresiem

CBolicTBa CTENEHU C HATYPaJIbHBIM
IIOKa3aTeNneM

MHuorouseHsl

MHoro4jieHbl

CJ'IO)KGHI/IG, BbBIYUTAHUC, YMHOXCHHUC
MHOI'O4YJICHOB

Crnosxenue, BBIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB
CrnoxxeHue, BBIYMTaHNUE, YMHOKCHHE
MHOTOYJICHOB

CJ'IO)KGHI/IG, BbBIYUTAHUC, YMHOXKCHHUC
MHOI'O4YJICHOB

DopMyIIbl COKPALIEHHOTO YMHOXKEHUS.

V76 ucmopuu mamemanmuxu

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

DopmyJIbl COKPAIIEHHOTO YMHOXKEHHUS

DopMyIIbl COKPALIEHHOTO YMHOXKEHHUS

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154¢
bu6mmoreka [{OK
https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
https://m.edsoo.ru/7f42276¢
bu6mmorexa [IOK
https://m.edsoo.ru/7422930
bu6mmoreka [{OK
https://m.edsoo.ru/7f422af2
bubmuoreka [JOK
https://m.edsoo.ru/7f422¢cc8
bu6mmorexa [IOK
https://m.edsoo.ru/7f422fca
bu6mmoreka [{OK
https://m.edsoo.ru/7f423182
bubmuoreka [JOK
https://m.edsoo.ru/7f42432a
bu6mmoreka [IOK
https://m.edsoo.ru/7f42464a
bu6mmoreka [JOK
https://m.edsoo.ru/7f424¢12
bubmuoreka [JOK
https://m.edsoo.ru/7f4241d2
bu6mmorexa [IOK
https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

48

49

50

51

52

53

54

55

56

57

58

59

Pa3noxeHrne MHOTOWIEHOB Ha
MHOKATEIN

Paznoxenne MHOTOYJICGHOB Ha
MHOXKUTEIIN

Pa3noxeHrne MHOTrO4YJIE€HOB Ha
MHOKUTEIIH

PaznoxxeHne MHOTOWJICHOB Ha
MHOYKUTEIHN

KonTtponsHas padota o teme
"Anrebpanyeckue BelpaxeHus"
VYpaBHeHue, mpaBuiia IpeodpazoBaHus

YPaBHEHUsI, PABHOCWIBHOCTb YPABHEHUN

JIuHeitHOe ypaBHEHHE C OJTHOU
MEPEMEHHOM, PEIICHUE JTMHEUHBIX
YpaBHEHUU

JIuHeitHOe ypaBHEHHE C OJJHOU
MEPEMEHHOM, pEIICHUE JTMHEUHBIX
ypaBHEHUH

JIuneliHoe ypaBHEHME C OQHOU
MEPEMEHHOM, PEIICHUE JTUHEWHBIX
ypaBHEHUH

Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHCHI/Iﬁ

Pemienue 3a1ad ¢ moMOUIbI0 ypaBHEHH

Pemenne 3a1a4 ¢ mOMOIIBIO YpaBHEHUM

bu6mmoreka [IOK
https://m.edsoo.ru/7f423312
bu6mmoreka [{OK
https://m.edsoo.ru/7t4237fe
bubmuoreka [JOK
https://m.edsoo.ru/7f4239de

bu6mmoreka [{OK
https://m.edsoo.ru/7f420482

bubmuoreka [JOK
https://m.edsoo.ru/7f42064¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f420806
bu6mmoreka [JOK
https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

60

61

62

63

64

65

66

67

68

69

70
71

72

73

Pemienue 3aad ¢ moMOUIbI0 YpaBHEHHI.

B mupe npogpeccuii
JInHeitHOE ypaBHEHHUE C IBYMS
NEPEMEHHBIMH U €ro rpaduk

JIuHeliHOE ypaBHEHHE C IBYMS
NEepEMEHHBIMH U ero rpaduk

CucreMa IByX JMHEWHBIX YpaBHEHUH C
IBYMsI IEpEMEHHBIMU

Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢
JByMsI IIEPEMEHHBIMU

Cucrema JIByX JMHEWHBIX YpaBHEHUII ¢
JIBYMS IEPEMEHHBIMH

CucreMa IByX JMHEWHBIX YpaBHEHUH C
JBYyMsI IEpEMEHHBIMU

Pewmenne cucrem ypaBHeHUN

Pemenue cucrem ypaBHeHHU

Pemienue cucrem ypaBHEHUM

Pewmenne cucrem ypaBHeHUN
Pemenue cucrem ypaBHeHHUI
KonTtponsHas padota o teme
"JIuHeitHple ypaBHEHUS"
Koopaunara Touku Ha npsiMoid. 3
uCmopuu Mamemamuxuy

bu6mmoreka [IOK
https://m.edsoo.ru/7420e6¢
bu6mmoreka [{OK
https://m.edsoo.ru/7f427¢32
bubmuoreka [JOK
https://m.edsoo.ru/7f427e8a
bu6mmorexa [IOK
https://m.edsoo.ru/742836¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f4284de
bubmuoreka [JOK
https://m.edsoo.ru/7f42865a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4287d6

bu6mmoreka [{OK
https://m.edsoo.ru/7f421044

bu6mmoreka [JOK
https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
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75

76

77

78

79

80

81

82

83

84

85

86

87

YucnoBble TPOMEKYTKH

Hucnossle MPOMEXKYTKH

Paccrostnie Mexny AByMs TOUKaMH
KOOpPJIMHATHOU IIPSIMOM

PaccrosiHre Mex a1y AByMs TOUKaMH
KOOPAWHATHOW MPAMO

[IpssMoyTOIBHAs CUCTEMa KOOPAMHAT Ha
IUIOCKOCTH. M3 ucmopuu mamemamuxu

[IpsimoyrospHas cucteMa KOOpAMHAT Ha
IUIOCKOCTH. B Mupe npogheccuil
[Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu

[Ipumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

[Ipumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu

UYrenue rpaduKoB peaqbHbIX
3aBUCUMOCTEN

Urenue rpaukoB peabHbIX
3aBUCUMOCTEH. B mupe npogeccuii

[Tonstue pynkuun
I'paduk pyskIIN

CaoiicTBa (yHKIMH

bu6mmoreka [IOK
https://m.edsoo.ru/7{41d{f2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41el6e
bubmuoreka [JOK
https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
https://m.edsoo.ru/7f41e8a8
bu6mmoreka [JOK
https://m.edsoo.ru/7f41ed80

bu6mmoreka [IOK
https://m.edsoo.ru/7{41ea24

bubmuoreka [JOK
https://m.edsoo.ru/7f41ef06

bu6mmoreka [JOK
https://m.edsoo.ru/7f411078



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

88

&9

90

91

92

93
94

95

96

97

98

99

CgoiicTBa GyHKIHIHA

Jluneitnast pyHkuus

Jluneiinas QpyHKIUSA

[TocTpoenue rpaduka TUHEHHON
byHKIIUN

[TocTpoenue rpaduka TUHEHHON
byHKIMHA

I'padux pynkumn y =[x|

I'padux byakmmm y =[X|

KonrtponsHas pabota o teme
"Koopnunats! u rpaduku. Oynkuun" /
Bcepoccuiickast mpoBepouHasi pabota

Hrorosas koHTponbHas padoTa /
Bcepoccuiickas nmpoBepounasi pabota

IToBTOpEHKHE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kjacca, 00o01ieHue
3HAHUHU

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kitacca, 00001eHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kiiacca, 00001IeHne
3HAHUHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41flfe
bu6mmoreka [{OK
https://m.edsoo.ru/7f427282
bubmuoreka [JOK
https://m.edsoo.ru/7f427412

bu6mmorexa [IOK
https://m.edsoo.ru/7f426d1e

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f50a

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6¢

bu6mmoreka [{OK
https://m.edsoo.ru/7{429{32

bu6mmorexa [JOK
https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

IToBTOpEHNME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUHU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
101 METO/IOB Kypca 7 Kjacca, 00o01eHue
3HAHUHU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJIOB Kypca 7 Kitacca, 00001IeHne
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [{OK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

7 KUIIACC

Kon
IpoBepPsAeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1 Yucna v BRIYUCICHUS

11 BLIHOJ'IHHTB, coycTas YCTHBIC n IIMCBbMCHHBIC HpI/IéMH,

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C paqMOHaJIbHBIMHU YHCJIaMHU

Haxoauth  3HaueHHs  YHUCIOBBIX  BBIPAXKEHMH,  IPUMEHSTH
1.2 pa3Ho0Opa3Hble CIOCOOBI U TPUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX

BBIPAXXEHUH, CoiepKallluX OOBIKHOBEHHBIE U IECATUYHBIE ApOOU

[Tepexoauts OT OAHOH (OPMBI 3amuUCH YUCEN K JIPyroi
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)
1.4 CpaBHUBaTh ¥ yHOPSA0YUBATH PAIUOHAIBHBIC YHCIIA
1.5 OKpyriaTh yncna

BpINOMHATE NPUKHUIIKY U OLEHKY pEe3yJIbTaTa BBIYMCICHUM, OLEHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JIEUCTBUS €O

CTCIICHAMMU C HAaTypPaJIbHBIMH ITOKA3aTCIIIMU

17 [IpuMeHATh TNpU3HAKKA JEIUMMOCTH, pPa3JIOKEHUE Ha MHOKHUTEIU
HATypaJIbHBIX YUCEI

Pemare DIpakTMKO-OPUEHTUPOBAHHBIC  3aJa4yM, CBSA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIIMYHH,
1.8 IIPOLEHTAMH, HHTEPIPETUPOBATh PE3yNbTAThl PELICHHA 3a1ad C
y4ETOM OTPaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
2 Anrebpanyeckue BoIpaKeHUS

51 Hcnonp3oBaTh anreOpanyeckyr0 TEPMHHOJIOTHIO U CHUMBOJIMKY,
IPUMEHSATH €€ B IpoLecce OCBOEHUs yueOHOro Marepuaia

29 Haxoguts 3HauyeHus 6yKBeHHHX BBIpa)KeHI/Iﬁ npu 3aJaHHBIX

SHAYCHUAX MCPEMCHHBIX



23

24

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

BoimonHsaTe mpeoOpazoBaHusl IEJNOr0 BbIPAXEHUS B MHOTOYIECH

MPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK

BBINONHATE YMHOXKEHUE OJTHOWIEHA HA MHOTOWIEH U MHOTOWIECHA Ha
MHOTOYJICH, TPUMEHSTH (OpPMYJBl KBajapara CyMMBl M KBajpaTa

pa3HoCTu

OcCylecTBIATh  pa3lOKEHUE MHOTOYICHOB HA MHOMXKHUTEIH C
MOMOIIbIO BEIHECEHUSI 32 CKOOKHM OOIIET0 MHOXKUTENS, TPyHIHUPOBKU

cllaraeMbIX, IPUMEHEHUs] (POPMYJI COKPAIIEHHOTO YMHOKEHUS

[TpumensTh mpeoOpazoBaHUSI MHOTOUJICHOB JIJISl PEILICHUS Pa3IMUHbIX

3aaa4 U3 MaTCMaTuKH, CMCKHBIX MPEAMCTOB, U3 peaJII:HOI\/'I MMPAKTUKU

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMU IIOKA3ATEISIMU

JUTsl peoOpa3oBaHusl BhIpaKEHUN
VYpaBHEHUS 1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOMN, NPHUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPaBHEHHUS K PABHOCUIIBHOMY €MY.

IIpoBepsTh, ABIAAETCS JIU YACIO KOPHEM YPaBHEHUS

[TlpumensaTh Tpaduyeckue METONbl TPU PEIICHUH JTMHEWHBIX

YpaBHEHHH U UX CUCTEM

[TonGupats mnpuMepsl Hap 4YHCET, SBISAIOLIMXCS  PpEILICHuEM

JIMHEHHOT O YpPaBHCHUSA C ABYMSA ICPECMCHHBIMHA

CTpouTh B KOOPJMHATHON TNIOCKOCTH I'paduK JIMHEHHOTO ypaBHEHHS
C ABYMsI IEPEMEHHBIMU; MOJIb3YACh IPaQUKOM, IPUBOIUTH TPUMEPHI

pelIeHusl ypaBHEHUS

Pemate cucreMbl IBYX JIMHEWHBIX YpPaBHEHHH C  JAByMSA
NEPEMEHHBIMH, B TOM YHCIIe TpaduuecKu

CocTaBiATh U periaTh JMHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
YPaBHEHUH [0 YCJIOBHIO 337ja4l, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M ITOJIyYEHHBIN pe3yabTaT

Koopnaunate! u rpaduku. OyHKInm

N300paxaTh Ha KOOPIAWHATHOM HPSIMON TOYKH, COOTBETCTBYIOILNE
3aJJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCBIBATH
YHUCIJIOBBIE TPOMEXKYTKH Ha alNre0pandeckoM s3bIKe

OTrmedarb B KOOPAMHAaTHOM IUIOCKOCTHM TOYKHM II0 3aJlaHHBIM

KOOpJIMHATAM



4.3

4.4

4.5

4.6

Ctpouts rpaduku muHEHHBIX GyHKIHH. CTpouTh rpaduK QyHKIIUN Y
= |x]

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIIMNA W3BECTHBIE 3aBUCUMOCTH MEKITY
BEJIMYMHAMU: CKOPOCTh, BpPEMSs, PACCTOSHHUE, IICHY, KOJHYECTBO,

CTOMMOCTb, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOTHI
HaxonuTh 3HaueHne QyHKIMU [0 3HAYEHUIO €€ apryMeHTa

[Tonumatps rpaduyeckuid crnoco0 TpPeACTaBICHUS U aHalIM3a
uHpOpPMAaLIMK, W3BJIEKATh M HHTEPIPETUPOBATH HH(POPMAIMIO U3

rpaMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BRIYUCICHUS

JpoOGu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OJHON (HOPMBI 3amUCH
npobeit k apyroit. [loHsTHE palMOHAIBLHOTO YHCIA, 3alHCh, CPABHEHHE,
yHOPSAOYMBAHUE PAllMOHATIBHBIX YUCEI

Apudmerndeckue 1eHCTBUS C pallMOHAIBHBIMU YHClIaMi. Penienne 3amaq u3
peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU

CreneHb C HaTypaldbHBIM MOKAa3aTENEeM: OMNpEIeIeHHe, Mpeodpa3oBaHUE
BBIPQ)KEHUI Ha OCHOBE OMNPEEIICHHUS, 3aMHUCh OOJIBIINX YHCET

[IpornieHTHI, 3aNMCh TPOLIEHTOB B BUJIE APOOH M APOOH B BUJE MPOIICHTOB.
Tpu ocHOBHBIE 32/1a4U HA MIPOLICHTHI, PEIICHHE 3a7a4 U3 PealbHOM MPAKTUKU
[IpumeHeHre TPU3HAKOB JAETUMOCTH, pa3IOKEHHE Ha MHOXKUTEIU
HaTypaJIbHBIX YHUCEIT

Peanbubie  3aBucHMMOCTM, B TOM 4YHCJIe TMpsMas u  oOpaTHas

IpOoNnoOpHUOHAIIBHOCTHU

Anreb6panyeckue BbIpaKEHUS



2.1

2.2
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24

2.5

2.6

3.1

3.2

33

34

3.5

4.1

4.2

4.3

4.4

4.5
4.6

[TepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS ¢ IEpEMEHHOM. [lomycTuMbIe

SHA4YCHHA NICPEMCHHBIX

HpC,I[CTaBJIeHI/Ie 3aBUCUMOCTH MCXKAY BCJIIMYMHAMU B BU/C (1)OpMyJ'IBI.

Brruucnenus o popmynam

[IpeoOpazoBanne OYKBEHHBIX BBIpAKCHUH, TOXICCTBEHHO pPaBHBIC

BBIPAXKCHUA
CBoiicTBa CTEIICHU C HaTypaJIbHBIM IIOKa3aTCJICM

O,Z[HO‘IJ'ICHI)I n MHOTOWIeHBI. CTeIleHb MHOTOUJICHA. CJ'IO)KCHI/IC, BBIYHUTAHUC,

YMHOKCHHEC MHOT'O1JICHOB

@opMyJibl  COKpAIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl M KBajapaT
pasHoctu. dopmyna pa3HOCTH KBaapaToB. Pas3nokeHne MHOrO4WwIEHOB Ha

MHOXKHUTEIN
YpaBHeHUs

VYpaBHeHHe, KOpPEHb YypaBHEHMs, IpaBuja MNpeoOpa3oBaHUs YpaBHEHUS,

PaBHOCHUIIBHOCTb YPaBHEHHM

JIuHeitHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEHMHOTO

YpaBHEHHUS, PELICHUE IMHEWHBIX YpaBHEHUI

CocraBieHue ypaBHEHUH 110 YCIOBUIO 3a/1a4u. PelieHne TeKCTOBBIX 3a71a4 C

IIOMOILBIO YPAaBHEHUI
JIuHeitHOe ypaBHEHHUE C IBYMS NEPEMEHHBIMH U €To rpaduk

Cucrema JIByX JIMHEHHBIX ypaBHEHHMH C JABYMs IE€pEMEHHBIMH. PemieHue
CHCTEM ypaBHEHHI crl0ocOO0OM NOJCTaHOBKH. [IprMephI pemeHnst TEKCTOBBIX

3aJa4 C MOMOIIBIO CUCTEM ypaBHEHUH
Koopaunats! u rpadpuku. OyHKmuu
KoopannaTa Touku Ha npsaMoit

HucnoBbie MpoMeKyTKHU. PaccTosiHre MexX Ty IBYyMsI TOYUKaMH KOOPAUHATHOM
IpsIMOM

[IpsimoyrosbHas cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
TOYKHU Ha KOOPJAMHATHOM MIOCKOCTH

[Ipumepsr rpadukoB, 3agaHHbBIX hopmyiaamMu. UteHne rpadMKoB peaabHbIX

3aBUCUMOCTEN
Ionsarue Gpynkuun. I'papux pynkuuu. CpoiicTBa QyHKIMIA

Jluneitnas pyukuus, e€ rpaduk. 'paduk dyHKIHN y = |X|



I'paduueckoe pemieHne JIHMHEHHBIX YpaBHEHWH M CHUCTEM JIMHEHHBIX

4.7

yYpaBHEHUU

IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHNUSA K MPeIMETHBIM pe3y/ibTaTaM
OCBOCHHUSI OCHOBHOI1 00pa30BaTeIbHOM NPOrpaMMbl OCHOBHOT'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMU: MHOXKECTBO, MOIMHOMXECTBO,
olepanuy HajJ MHOKECTBAMHU; YMEHHUE ONEpUPOBATH IOHATUSMH:
rpad, CBA3HBIN rpad, AepeBO, LUK, IPUMEHSITh WX MPHU PEUICHUH
3aja4; yMEHHE UCMOJIb30BaTh TIpadUuecKkoe IMpeaCTaBICHUE
MHOKECTB JUIsl OMMCAaHUsl PEANbHBIX IMPOIECCOB U SIBICHUH, MpPH

pelIeHNH 3a1a4 U3 APYTHX Y4eOHBIX MIPEIMETOB

YMeHue ONICpUPOBATh NOHATUAMMU: OMIPCACIICHHUEC, aKCUOMA, TECOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacCro3HaBaTb HWCTHUHHBIC UW JIOKHBIC
BBICKA3bIBaHU, IMPUBOAUTL MNPUMCPBI W KOHTPIIPUMEPLI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHUH

YMeHne onepupoBaTh MOHATHSIMHU: HATYPAIbHOE YMCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JACTUMOCTb HATypalbHBIX YHCEN, TPU3HAKU
JETUMOCTH, TEJI0€ YHCIIO0, MOIYJb YHCiIa, OOBIKHOBCHHASI IPOOh H
JecsiTHUHas ApoOb, CTAHAAPTHBIN BUJ YKCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YMCII0, apu(METUYECKUN KBaJApaTHBIH KOPEHb;
yMEHHE BBIMOJHATH JCHCTBUS C YWCIaMH, CpPaBHUBAaTh W
YHOPSIOYMBATh YHWCTA, TPEACTABIATh YHCIAa HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHWCJIA; YMEHHE JeNaTh MPUKUIKY U OICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHITHSIMM: CTETIEHb C LIETBIM I10KA3aTEJeM,
apumeTnyecKkuil KBaJIpaTHbBIN KOpEeHb, MHOTOUJIEH, alredpanyeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHHU
Oosbllle €JUHUIIBI; YMEHHE BBIMOJIHATH pacuéTel 1Mo (opMynam,

npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAMOHANBHBIX BBIPAKECHUNA U



BBIPAXCHUM C KOPHIMH, Pa3JI0KECHHE MHOTOWICHA Ha MHOXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMyNl pPa3sHOCTH KBaApaToB M

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE
C OJHOM TNEpEMEHHOW, 4YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE PEIIATh JUHENHbIE U KBAIPATHBIC YPABHEHUS,
JIpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHON MEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C OAHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a1a4 U3 IPYTUX NPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIONb30BaTh KOOPJAUHATHYIO
IOpSIMYI0O U KOOPAMHATHYIO TUIOCKOCTH JUISl M300pa)KeHUsS pelIeHUN

ypaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIME: GYHKIUS, TpaduK QYHKIINH, HYJIA
byHKIUH, MPOMEXYTKH  3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAmOOJbIIee W HaWMEHBIIEe 3HAYCHUS
GyHKIUY; YMEHHE OTIepUPOBATH TTOHSTHSIMH: npsimast
MPOMOPIMOHANLHOCTD, INHEHHAs PYHKIHS, KBaapaTudHas PyHKIIHS,
obpaTHas MPONMOPLUUOHATIBHOCTh, Mapadoyia, runepoosna; yMmeHue
ctpouth rpaduku  QYHKIUHA, HWCIONB30BaTh Tpapukd IS
ONPEAEIEHUS CBOWCTB NPOLIECCOB M 3aBUCUMOCTEW, ISl PELICHUS
3aja4 U3 APYTUx y4yeOHBIX MPEIMETOB U pealbHON KHU3HU; YMEHHE

BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEXy BETUYMHAMU

Ymenue ONEpPUPOBATH MOHSATUSIMU: MOCJIEI0BATEIBLHOCTD,
apudmernyeckass U TeOMETpUYEeCcKas IPOrPEeCcCHH; YMEHHeE
UCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIHHOCTEH, (POPMYIIBI CYMMBI H
oOmiero 4jieHa Mpu pelieHuy 3a/ad, B TOM YUCIe 3a7ad U3 JIPYTuX

y4eOHBIX TPEIMETOB U PEATLHOM KUZHU

YMenue pemats 3aa4u pa3HbIX TUIIOB (B TOM YKCII€ HA MPOLEHTHI,
IO M 4YacTH, JBWKEHHUE, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYTIOK U YCIYT, HAaJIOTH, 3a/1a4i U3 00JIACTH YIIPABJICHUS JTMYHBIMH
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAKECHUS,
YpaBHEHHS, HEpPaBEHCTBA M CHCTEMBI TI0 YCIOBHUIO 3a/ayM,
HCCJIEIOBATh MOJIyYEHHOE PEILIEHUE U OLIEHNBATh MPaBIONOA00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB
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YMeHue onepupoBaTh NOHATUAMU: GUTYpPaA, TOUKA, OTPE30K, MpsAMas,
Iyd, JIoMaHas, yroi, MHOT'OYT'OJbHHUK, TPEYTOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,
NPSAMOYTOJBHBIM TPEyroJbHUK, MeIuaHa, OWCCEKTpuca W BBICOTA
TPEYroJbHUKA,  YETHIPEXYTONbHUK,  MapajuiesiorpaMMm,  pomo,
NpsAMOYIOJIBHHUK,  KBaApaTr, Tpamenus; OKpPYKHOCTb,  KpYT,
KacareibHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (Urypamu;
yMEHHE peniaTh 3aJaud, B TOM UYKCJe U3 MOBCEIHEBHOMN KH3HU, HA
HaXO0XXIACHUC TCOMCTPUUCCKUX BCINYHH C IPUMCHCHUEM U3YYCHHBIX

CBOICTB Quryp u ¢hakToB

VYMeHue OnepupoBaTh MOHIATUSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaIeIbHOCTh U MEPICHIUKYISIPHOCTD MPSIMBIX,
yrojd MeXIy NpsSMBIMH, NEPHCHAMKYISP, HAKIOHHAs, MPOEKLHS,
nogodue  ¢uryp, TOHOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKH M TPSMOI; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO U 1oaobue ¢uryp, MapaJuIeIbHOCTh U

NEePIEHANKYISIPHOCTh NMPSMBIX B OKPY>KaIOLIEM MUPE

YMeHue omnepupoBaTh MOHATUSAMM: JUIMHA, PACCTOSHUE, YIOJl
(BesqiMuMHA yTia, CUHYC U KOCHHYC yTjla TPEeyrojbHHKA), IUIOIIA/Ib;
yMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATH (QOPMYNBI TMEepUMETpa M IJIOLIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuIeenuIe1a; YMEHUE PUMEHATh NIPU3HAKU
pPaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAeH

YMenne wu3o0paxaTh IUIOCKHE QUTYPRI M HMX KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB W JJIGKTPOHHBIX CPEJACTB IO TEKCTOBOMY HITH

CUMBOJIbHOMY OIIMCaHUIO

YMeHue omnepupoBaTh MOHATUSMU: MNPSIMOYTOJIbHAs —CHUCTEMA
KOOpJMHAT, KOOPJIWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BECHNE BEKTOpa Ha YHCIO, CKaJIsIpHOE MPOU3BEACHUE

BCKTOPOB;, YMCHHC MCIIOJIB30BaTh BCKTOPbBI W KOOPAWHATHI JJId
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NpEACTAaBICHUA JAaHHBIX W PCIICHUA 3aJiad, B TOM YHCJIC U3 APYTUX

Y4eOHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue onepupoBaTh IOHITHUSMHU: CTOJOUMKOBBIE U KPYTOBBIE
IUarpaMMBbl, TaONMUIBI, CpeaHee apudmMerHdeckoe, MeIUaHa,
HauOoJpIlIee U HaMMEHbIIee 3HaYeHUs, pa3Max YHUCIOBOro Habopa;
YyMEHHE M3BJEKaTh, HWHTEPIPETUPOBaTh M  MpeoOpa3oBbIBATH
MHpOPMaLIMIO, TMPEICTaBIEHHYI0 B Ta0NMIAXx M Ha JuarpamMMax,
OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAbHBIX MPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTh W3MEHUUBBIE BEJIWYUHBI B

OKpYXalolleM MUpe

YMeHue onepupoBaTh MOHATUSMU: CIy4alHBIM OMNBIT (CITydaliHbIN
OKCIIEPUMEHT), SJEMEHTapHOe COOBITHE (DJIEMEHTAPHBI HUCXOM)
CIIy4alHOTO OIIbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B OIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peulaTh
3aJ]aud METOZOM OpPIraHU30BAaHHOIO Mepedopa U ¢ UCMOIb30BaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTU PEabHbIX
cOOBITHI U SBJEHUH, TOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpPY)KAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TOHSTHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YKCEN U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOIXOASIINNA HW3YYCHHBIH METOJ VIS PEIICHUS
3a7a4¥, IPUBOAUTH IPUMEPHI MATEMaTUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJE U KU3HU, PACIO3HABATH NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCHIBATH OTJIEJbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHs MATEMATUKU KaK HAYKW, IPUBOIAUTH
NpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU



HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku JeIMMOCTH LETbIX YUCEN
. OOBIKHOBEHHBIE W JECATHUYHBIE  JpOoOW, TIPOLEHTHl, OECKOHEYHBIC
' MIEPUOINYECKHE TPOoOH
13 Panmonaneubie uncna. ApudmeTHueckue oOrepanudd ¢ paluoHAIbHBIMU
' YUCIaMHU
14 JlelicTBuTenbHble yncia. Apu(pMETUYECKHE OMNEpaliu C JIeWCTBUTEIbHBIMU
' YUCIaMHU
s [TpubnmkEHHBIE BBIYKMCICHUS, MpaBUiIa OKPYIJICHUS, TPUKHIKA U OICHKA
' pe3yJibTaTa BEIYMCICHUN
2 Anrebpanueckue BhIpaXKEeHUs
2.1 BbykBeHHbIC BhIpakeHUs (BBIPAKECHHS C TIEPEMEHHBIMH )
55 Crenenp c nensiM mnokasareneMm. CTeleHb C palMOHAIBHBIM IOKA3aTEIeM.
' CaoiicTBa cTenEHN
2.3 MHorouieHsl
2.4 AnrebGpanueckas qpoob
55 ApudmeTrueckuii  KOpeHb  HaTypaibHOW  cremenn.  JledictBus ¢
. apuMeTHYeCKUMU KOPHSIMH HaTypadbHOU CTETICHH
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Lenple u npoOHO-panMoHANbHBIE ypaBHEeHUs. CHCTEMBI U COBOKYITHOCTH
' yYpaBHEHUN
35 Lensle u npoOHO-panoHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
33 Petienne TeKCTOBBIX 337124
4 YucaoBbIe NOCIEI0BATEILHOCTH

4.1 IlocimenoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEHN



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass M reomerpuueckas mnporpeccud. @dopmyna CI0XKHBIX
IIPOLIEHTOB

OyHKIUU

Oyukius, cnocodbl 3amanus  ¢yHkimu. ['paduk  ¢dyskmuu. OOGnacts
OTIpeIeJIeHUs] U MHOXKeCTBO 3HaueHui ¢pyHnkuuu. Hymu Gyukiun. [IpomexyTku
3HAKOIOCTOSAHCTBA. [IpoMeKyTkH MOHOTOHHOCTH (DyHKIUH. MakcUMyMbl U
MUHUMYMBI (QyHKIMM. Haubosnbliee n HauMmeHbllee 3HaueHHE (DyHKIUM Ha

IIPOMEXKYTKE

KoopauHatsl Ha mpsiMO# U TIJIOCKOCTH
Koopaunarnas npsmas

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
I'eomerpus

I'eomerpuueckue GuUrypsl 1 UX CBOMCTBA
TpeyrosbHHUK

MHOroyroabpHUKH

OKpy’>KHOCTb U KpYyT

N3mepenne reoMeTpuyecKuX BEITUYHH
BekTopsb! Ha MII0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOoCTh

KomOunaropuka

MHoxecTBa

I'padmr



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOIIECCA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anre6pa. 7 knacc. Mopakosuu A.I'. [Ipocsemenue, 2024.

Anre6pa. Mopakosuu A.I'. u n1p. Metonudeckoe mocodue s yuurens. Maemosuna, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://methmath.chat.ru MeToamnka npenogasaHns MaTeMaTUKn

http://mat-game.narod.ru MaTemaTndeckas ruMHacTuKa

http://www.zaba.ru MatemaTmndeckme onumMnuagbl U oiMMnmMagHble 3agadm

http://dondublon.chat.ru/math.htm MNonynspHas matemaTuka

http://www.college.ru/mathematics/ OTkpblTag maTemaTukahttp://ege.yandex.ru/ TMA

pedsovet.su IHTepaKTUBHbLIN TECT-TPeHaXep Ans noarotosku kK N'MA no matemartuke.
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