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IHosicuuTeaLHAA 3aNIUCKA

L Hopmamuenuvie npasosvie 00KymeHmol
[TporpamMma pa3paboTaHa Ha OCHOBAHUU CIEAYIOUIUX HOPMATHBHBIX TOKYMEHTOB:

- ®@enepanbabiii 3akoH OoT 29.12.2012 Ne 273-®d3 «0O6 obpazoBanuu B Poccuiickoit
Oeneparuny (nanee — ©3-273) (c usmenenusimu ot 04.08.2023 Ne 479-D3).

- @enepalibHBIA  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPT CPEIHEro O0OIIero
o0pa3oBaHus, YTBEPXKACHHBIM mpukazoM MuHHCTEpcTBa mpocBemeHus Poccuiickoii
Oenepannn Ne 413 ot 17.05.2012 (manee — ®I'OC COO); ¢ uzmenenusmu ot 12.02.2025

- @enepanbHas obpazoBatenbHas nporpamma (POII) cpemnero obmiero oOpa3oBaHUs
(yTBepxkaeHHas TpukazoM MuHucrepcTBa mnpocBenieHus: Poccuiickoit denepanuu OT
18.05.2023 Ne 371).

- Tlopsnok opranu3anuy U OCyIIECTBICHHS 00pa30BaTEIbHOMN AEITEIbHOCTH TI0 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM MpOrpaMMaM - 00pa30BaTeNbHBIM TMPOrpaMMaM HayaIbHOTO
00111eT0, OCHOBHOT'O 00IIIET0 U CpeIHero o01iero o0pa3oBaHus, YTBEPKICHHBIA TPHUKA30M
Munuctepcera npocsemienus Poccuiickoit @enepanun ot 22.03.2021 Ne 115.

- Canwtapupie mnpaBwia u  Hopmbl  CanlluH  2.4.2.4283-26  «CanutapHo-
AMUAEMUOJIOTHYECKHE TPEOOBAHUS K OPTaHHU3AIMsIM BOCITUTAHUS U O0y4eHUs, OTAbIXa U
O37I0POBJICHUSI JIeT€ll W MOJOJSXKW», YTBEP)KICHHbIE IOCTaHOBIeHHEM [ JaBHOTO
roCyIapCTBEHHOr0 caHuTapHoro Bpada Poccuiickoit ®@enepanuu ot 02.06.2026 Ne 19
(manee - CII22.4.2.4283-26);

- Canurapssle npasuia u Hopmbl CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTHBBI U
TpeOOBaHUsI K OOCCTEUCHHIO 0e30macHOCTH W (WMiau) Oe3BpPeAHOCTH IS 4YellOBEKa
dakTOpOoB  cpeapl  OOWTaHUS»,  YTBEpXKJACHHBIE  IOCTaHOBJIEeHHMEM [ naBHOrO
roCyIapCTBEHHOro caHutapHoro Bpaya Poccuiickoii denepanuu ot 28.01.2021 Ne 2
(manee - CanlluH 1.2.3685-21)

- VYcraB ['ocynapcTBEHHOTO OOKETHOTO 0011€00pa30BaTEIbHOTO YUPEKIACHUS CPEAHEH
o0OmeoOpa3zoBarenbHoi mKoisl Ne 202 @pyn3eHnckoro paiiona Cankt-IlerepOypra.

WHCTPYKTHBHO-METOIMYECKUE IOKYMEHTBI:

— HudopmanmonHo-meroauyeckoe mucbMo MUHMCTEpCTBA IpocBelieHuss Poccuiickoit
®enepanun o BBerieHHN DesiepaibHbIX FOCYyJapCTBEHHBIX 00pa30BaTeIbHbBIX CTAHIAPTOB
HAYaJIHLHOTO O0IIEro U OCHOBHOTO 001ero oopasosanws ot 15.02.2022 Ne A3-113/03.

— IIucemo Komurera mo obpazoBanuio ot 21.06.2016 Ne 03-20-2289/16-0-0 ¢
npuioxeHneM MHcTpykTuBHO-MeToanueckoro nucbmMa «O0 opraHuszanuu o0ydeHHs IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM HPOrpaMMaM IO OYHO-3a0YHOH, 3a04HOM (opmam
00ydIeHUS».




Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
oOecrieunBaeT U3y4yeHUe APYruX AUCHUIUIHH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapPHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JIsI MPOJOIKEHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HU.
PazButie y oOyuaromuxcsi Hay4yHBIX [PEACTAaBICHUN O MPOUCXOXKACHUU U CYIHOCTU
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBICHHH W
MPOIIECCOB B TPHUPOJAE MU OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITHPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJanTalliyd B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anredpsl o0ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS W BBIBOJBI, (OPMYITUPOBaTh yTBEpKAeHUs. OCBOCHHE Kypca anreOpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIMXCS: OHM HCHOJB3YIOT JIeAYKTHBHBIE H
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mpeArnonaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTEILHON AEATeIhHOCTH
0o0ydJaromuxcs, TOITOMY CaMOCTOSITEIbHOE pEeIIeHWe 3a1ad  SBISETCS — peanu3anueit
JEeSTEIbHOCTHOTO MPUHIINUIIA O0yUEHUSI.

B crpykType mnporpammbl y4deOHOro Kypca «Anredpa» Uil OCHOBHOTO OOIIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-METONWYecKue auHuH: «Yucna u
BBIUUCIICHUSY, «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKITUW.
Kaxxgas u3 3TuxX coaepkKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3YYEHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHUAMH. B Xoae nzydyenust yueOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JJOTHIECKH PACCYKAATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U € ATHIM B IIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4YecKoro oOpa3oBaHUS U
CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YJaOIIMMHCS OCHOB YHUBEPCAILHOTO MATEMATUYECKOTO S3bIKA.
CopmepxaTenpHON U CTPYKTYPHOUW OCOOCHHOCTBIO Y4eOHOTro Kypca «Amnredpay» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Coneprxanve TMHUM «Hucna ¥ BBIYUCICHUSD CIY>)KUT OCHOBOW JIJIS TAJIbHEUILIErO N3Y4ECHUS
MaTeMaTUKH, CIOCOOCTBYeT pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(hOPMUPOBAHUIO YMEHHSI TMOJIB30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTUISCKHX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOU XU3HU. Pa3BUTHE MOHSITHS O YHCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAlMOHAIbHBIMU M UPPALMOHAIBHBIMHU YUCIAMU,
dbopMHUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEIIBHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuUIO.

CogmepxaHue JBYX anreOpandecKux IUHUN — «AnreOpanyecKkue BBIPAKCHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOLIUXCSI MATEMaTHUYECKOTO
anmnapara, He0OXOAUMOTO JIJIsl pelIeHUsl 3a/1ad4 MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3a1ady. Ha ypoBHEe OCHOBHOro o0Iero oOpazoBaHHs y4eOHBIM MaTepual
TPYNIHUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. Anrebpa IeMOHCTpUPYET 3HAYCHUE
MaTeMaTUKU KaK si3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJIeNel, OMHCAaHMs MPOIECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydenus anreOpe BXOIAT TaKXkKe TalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, /I OCBOEHHUS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue
CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTEeMaTHIYECKOMY
TBOPYECTBY.



Copepxanue  (QyHKIMOHAIbHO-TpaUUYECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHe
00yJarmuMuUCs 3HaHUH 0 QYHKIUAX KaK BaXKHEUIIeH MaTeMaTHIeCKONH MOJIEIH IS OITMCAHUS U
WCCIICIOBAHMs PAa3HOOOPA3HBIX TPOIECCOB U SBJICHHWHA B MpHpoae W obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOYy4YalOIIMXCSl YMEHHS MCIONb30BaTh pPAa3InyHbIE
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MAaTEMaTUKU — CIIOBECHBIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJBTYPBHI.

CormacHo yueOHOMY IJIaHy B 7-9 Ki1accax u3ydaeTcsl yaeOHBIN Kype «Anredpay, KOTOPBI
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandeckue BEIpAKEHU», «Y paBHEHUS U HEPABEHCTBa», « DyHKIIUN.

Ha usy4enue yueOHoro Kypca «Anredpa» B 7 kinacce — 102 vaca.

COJEP)KAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BLIYUCICHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OAHOM (POPMBI 3arKCH APOOEH K IPYroi.
[TonsiTHE pPaLMOHAIBHOTO YHUCIIA, 3aIIMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX UYHCEIL
Apudmerndeckue NelCcTBHS ¢ pallMOHATLHBIMU YnciIamMu. Pemienne 3a1a4 u3 peanbHOM MPaKTUKH
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHue, Mpeodpa3oBaHne BBIPAKEHHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX yHcen. [IpoleHThl, 3anuch NPOLEHTOB B BUE APOOH U
IpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul HA IPOLEHTHI, PELICHUE 3a]a4 U3 pealbHOU
IPAKTUKU.

[IpumeHeHne MPU3HAKOB AEITMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAJIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UHUCIIE IpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUs C IIEPEMEHHOM. JlomycTuMble 3HAYEHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMU B BUJie (hopMyIbl. Beranciaenus
o ¢gopmynam. IIpeobpa3oBaHue OyKBEHHBIX BBIPAXKEHHUH, TOKAECTBEHHO PABHBIE BBIPAKCHMS,
IpaBuia NpeoOpa3oBaHKsl CYMM U IPOU3BEJECHUMN, IIPABUIA PACKPBITHS CKOOOK M IPHUBEICHMS
NOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnowieHsl 1 MHOrowieHsl. CreneHb MHOrouicHa. ClI0)KEHHE, BBIUYMTAHUE, YMHOKCHHE
MHOTO4I€HOB. DOpMyNBl COKpAIIEHHOTO YMHOJYKEHUS: KBaZpaT CyMMBl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs M HEpaBEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHHUs, MIpaBUiIa MIPeoOpa3oBaHUsl YPAaBHEHMsI, paBHOCHUIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHne JMHEWHBIX ypaBHeHuH. CocTaBiieHHME YpaBHEHMM 10 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHU.



Jluneiinoe ypaBHEHHE C IBYMs TMEpPEeMEHHBIMH U ero rpaduk. Cucrema JBYX JHMHEHHBIX
YpaBHEHHMI ¢ JBYMs INEpeMEHHBbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM MOACTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 33a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunata Touku Ha mnpsmoil. UucioBble IPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpJMHATa TOYKH Ha
KOOpJMHATHOW TUIOCKOCTH. I[lpuMmepsr rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpadukos
peanbHbIX 3aBucuMocteil. [lonstue pynkuuu. I'paduk ¢pynkuuu. CoiictBa pyHkuuid. Jlnnernas
¢ynkuus, e€ rpapuk. ['padux pynkuuu y = |x|. I'paduyeckoe perienne IMHEHHBIX YpaBHEHUN U
CHCTEM JIMHEHWHBIX YPABHEHHUIA.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpaMMbl ydeOHOro Kypca «AnreOpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHNE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCUHCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSIM POCCHUMCKHX MAaTeMAaTHKOB M POCCHHCKON
MaTEMAaTHYECKOH ILIKOJIBI, K HCIIOJIB30BAHMIO 3THX JOCTH)KCHUN B IPYTMX HayKaX M MPUKJIAJHbBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEalIHu3aluu €ro Ipas,
IPEJCTaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHHUH, TPOLETYp T'Pa)KIaHCKOro oOlIiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX IMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM OCTHKEHUM
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHYECKHUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHUE B PELIEHUM NPAKTUUYECKUX 337ad MATEMATUUYECKOM
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs HA MPOTSHKECHUN BCEU
KHU3HU Ul YCIEIHON NPo(ecCHOHANBHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM M IIOCTPOCHMEM HHIUBUAYAJIbHOW TpPAaeKTOPUM 0Opa3oBaHUSA H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTAlMEeH B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpEeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, MPUPOABI M OOINECTBAa, MNOHMMAaHUEM
MaTeMaTHYECKOM HayKH KakK Cgepbl YelOBEUECKOW MesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
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3HAYUMOCTH ISl Pa3BUTHUS LUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KYyJIbTYpOH Kak CpEICTBOM IIO3HAHHS MHUpPA, OBJIAJACHUEM IPOCTEHIIMMM  HaBbIKaMU
MCCIIEIOBATEILCKOM 1E€ATEIbHOCTH;

6) pusznyeckoe BocnuTanue, opMHUpPOBaAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
0J1aronoJyyms:

TOTOBHOCTBIO IPUMEHSITh MAaTEMaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 370POBbsI, BEJCHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTHbIXA,
perynsipHasi ¢puznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA peIeKCUH, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpHEHTAaIlMe Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM I pelieHHs 3ajgad B o0JacTu
COXPAHHOCTH OKpYKarollel cpespl, MJIaHUPOBAaHUS TOCTYNKOB M OLIEHKHM HUX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npoOJeM U myTel ux pereHus;

8) aganTanusa K H3MEHAOIMMCS YCJIOBHSAM COIMAJIBHON M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y OPYrHX
Jrofied, MpuoOpeTaTb B COBMECTHOM JEATETbHOCTH HOBBIC 3HAHUS, HaBBIKM M KOMIETCHIIUHN W3
OTBITA IPYTHUX;

HEO0OXOIUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uuciie GOpMyINpPOBATh UJIEH,
MOHSTHSI, TUIIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TPeOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATh MPUHHUMAaeMble PEIIEHUS WU JACUCTBHUS,
(dbopMynUpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jornveckue aelicTBUS:

® BBIABIATH W XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHITHSIMH, (HOPMYIUPOBATH OMPEICIICHUS MOHITHIA,
yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCCU(PUKAIIMN, OCHOBAHUS JJIs1 0000IICHHS
Y CPaBHEHUS, KPUTEPUU MTPOBOJUMOIO aHAIN34;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,

® BBIABISATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3HU M MPOTUBOPEUHs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, IpEAjaraTh KPUTEPUH NJSl BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;



JIeNIaTh BBIBOJBI C HUCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

pa3zdupath T0Ka3aTeIHCTBA MATEMATHUECKHUX YTBEPKIACHHH (TIPSMBIE ¥ OT IPOTHBHOTO),
IIPOBOJUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTH4YeCKUX (PAKTOB,
BBICTpaUBaTh apryMEHTAIUIO, TPUBOIUTH PUMEPHl U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CHOCOO pemieHusl y4deOHOW 3agavr (CpaBHHBATh HECKOJBKO BapHAHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIINA ¢ Y4ETOM CaMOCTOSTEHHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
dbopMynupoBaTh BOMPOCHI, GUKCUPYIOIIUE TPOTHBOPEIHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (POpMHpPOBATH THIIOTE3Y, ApryMEHTUPOBATH CBOIO
TIO3HIINIO, MHCHUE;

IPOBOJUTHh TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY HECIOXKHBIA HSKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOMH;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
POBENEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOJYYSHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

MPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPETOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMALUU, TAHHBIX, HEOOXOAUMBIX
JUISL pEeIlIeHUs 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
CXEeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTH MHGOPMAIIUU TIO KPUTEPUSIM, NMPEATIOKEHHBIM YUUTENIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBepcaJIbHble YUeOHbIe 1eHCTBHUSA:

BOCIIPUHUMAThL U q)OpMyJII/IpOBaTB CYXKACHUA B COOTBCTCTBUHU C YCIIOBUAMU U LCIIAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
MUCbMCHHBIX TCKCTAX, AAaBATh IMMOACHCHHA 11O XOA4Yy PCIICHUSA 3aa4i, KOMMCHTUPOBATDH
MOJTYYECHHBIN pe3yNbTaT;

B XO0JI¢ 00CYXICHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
peraeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HAlIEJICHHbBIE HA MTOMCK PELIeHHUS], COTIOCTABIIATh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYIUX YUaCTHUKOB AHANiora, OOHapyXKUBaTh pazindue
U CXOJCTBO TIO3WIIMA, B KOppeKTHOW (opme (opmynupoBaTh pasHOTIACHUS, CBOU
BO3PAKEHUS;

MPEJICTaBIISTh PE3yNbTaThl PEeUICHHs 3a7aud, SIKCIEPUMEHTa, UCCIIEIOBaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3a/ay IMPE3eHTAlud U
O0COOEHHOCTEH ayIUTOPHH;



® [IOHUMAaTh U UCIIOJIH30BATh IPEUMYILIECTBA KOMAH/IHOM U MHIUBUyalIbHOU pabOThI IPH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1ay;
® [IPUHUMATH 1IeJIb COBMECTHON JEATEIBHOCTH, MJIAHUPOBATh OPTaHNU3ALUI0 COBMECTHON
paboThI, pacnipeaessITh BUIALI paOOT, JOTOBApUBATHLCS, 00CYKIATh MPOIIECC U PE3YyIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;
e y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (00CykaeHUs, 0OMEH MHEHHUSIMU, MO3TOBBIE
IITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YaCTh pabOTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C APYTUMH YJICHaMU KOMaH/]Ibl, OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOIAYKT
0 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.
PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:
® CaMOCTOSITENIbHO COCTaBJIATHh IUIAH, alTOPUTM peIleHHUs 3ajayd (MM €ro 4YacTh),
BBIOMpATh CcHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTHUPOBATh BapUaHThl PEIICHUN C Y4ETOM
HOBOI MH(pOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:
e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysabTaTta pPelieHus
MaTeMaTHUUYeCKOM 3aJ1auH;
® TPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPH PEIICHUH 337a4H, BHOCHTD
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yjbTaTa ACSITEIbHOCTH MOCTABICHHON IIEJIM U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHKEHUS UITH HEJOCTUKEHHUS LI, HAXOAUTh OLIHOKY, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CICAYIOIIUE TPEIMETHBIE
pe3yNIbTaThI:

Yucsa ¥ BbIYUCTCHUSA

BeimonHsATh, coderass YCTHbIE M HUCHbMEHHBIE MPUEMBI, aprU(PMETHUECKHE NEUCTBUS C
palMOHATILHBIMU YHCIIAMHU.

HaxoauTh 3HaueHus 4YHMCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIUMCIICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAlINX OOBIKHOBEHHBIC U
JeCATUYHBIE TPOOH.

[TepexoauTh OT OMHON (DOPMBI 3amKMCH YUCEN K APYrod (mpeoOpa3oBBIBAThH IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUNUBATH PAIIHOHATHHBIC YHCHA.

OKpyrasTh 4ncia.

BbINOTHATE MPUKUIKY U OLIEHKY pe3ylbTaTa BHIYMCIECHUHN, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIpaXXCHUI. BBITIOMHATE AEMCTBUS CO CTETICHSIMHU C HATYPATbHBIMH MTOKA3aTEISIMHU.

[IpuMeHsTh MPU3HAKY IETUMOCTH, Pa3JI0KEHUE Ha MHOKUTETN HATYPaTbHBIX YHCE.



Pemate nNpakTMKO-OPMEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEIINYMH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBatek anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHMS y4eOHOTO MaTepuaia.

Haxoauts 3HaueHns1 OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LIEIO0r0 BbIPAKEHHMSI B MHOTOWIEH IPUBEAECHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOXKMTEIU C IMOMOIIBI0 BBIHECEHHUS 3a
CKOOKM OOILIEro MHOKUTENS, TPYNIUPOBKU ClAaraeMblX, MPUMEHEHHs] (OPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIECHOB [UIA pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbLHON MTPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpPaJIbHBIMU MMOKA3aTeIsIMU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs M HEPaABEHCTBA

Pemats nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
HCXOJHOIO YpPaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsATh, sBIs€TCA 1M YHUCIO KOPHEM
YPaBHEHHSI.

[TpumensTh rpaduyeckrie METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupats mpuMepsl Map YUCe, SBISIOLIMXCS peIIEeHUEM JMHEHHOrO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
NEpPEMEHHBIMH, TIOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemare cucTreMbl IByX JIMHEHHBIX YpaBHEHUH C IBYMS IE€PEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKu.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHMH IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yJnbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 33/ aHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJbl, 3alUCbIBaTh 4YHMCIOBBIE IIPOMEXYTKM Ha
anreOpanvaecKoM sI3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh TpaguK QyHKIUHN Y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYHMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTH, NPOU3BOIUTENBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuil crocod MpeacTaBICHUS W aHanM3a WHPOpPMAlLUHU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB peabHbBIX IPOLIECCOB U 3aBUCUMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna ¥ BeIYKUCIIEHUS. PalioHaibHEIE 20 1 bu6mmoreka [IOK
YHCa https://m.edsoo.ru/7f415b90
) Voasie ero Ko 12 | bubmunorexa [JOK
BHCHUA U €T HHAU
p p https://m.edsoo.ru/7f415b90
3 CreneHb ¢ HaTypal oKasareje 23 1 bubmorexa HOK
TCIICHb C HAT BbHBIM II TCIICM
P https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunaret u rpaduicu. Gymicin 24 ! https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
IT 1
> OBTOpeHUE 1 0000MmeHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

Koan4yecTBo 4acoB

DJIeKTPOHHbIEe N (pPOBbIE

Ne i/ Tema ypoka Konrpoabnbsie IIpakruueckue Jara oOpa3oBaTe/ibHbIE
Bcero H3y4yeHusd
padoTbI padoThI pecypcbl

1 [ToHsiTHE panMOHAIBLHOTO YHCIIA 1
) Apudmernueckue 1eHCTBUS C |

paIMOHATLHBIMU YU CIIAMHU
3 Apudmernaeckue AeHUCTBUS C |

palMOHATILHBIMU YHCIIAMU
4 Apudmernueckue 1eHCTBUS C |

paIMOHATFHBIMU YU CIIAMHU
5 Apudmerndeckue 1eHCTBUS C |

paIMOHATLHBIMU YU CIIAMHU
6 Apudmernaeckue AeHUCTBUS C |

palMOHATILHBIMU YHCIIAMU
. Apudmerndeckue 1eHCTBUS C |

paIMOHATLHBIMU YU CIIAMHU
2 Apudmernaeckue A1eUCTBUS C 1
paIMOHATLHBIMU YU CIIAMHU

9 CpaBHeHuUe, yNOpsAI0YMBAHUE 1

palMOHATIbHBIX YUCE
10 Croii . . | Bbu6nuoreka [JOK

BOHCTEA ACHCTBII HAA AHCTAMH https://m.edsoo.ru/7f4211de
1 Croi . . 1 bu6mmoreka [IOK
BOHCTEA ACHCTBII HAA AHCTAMH https://m.edsoo.ru/7f421382
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Bbu6nuoreka [JOK

12 Toxnectsa https://m.edsoo.ru/7f42154e
13 T bubmuorexa [JOK
oAceTBa https://m.edsoo.ru/7f4218be
14 ToxaecTBeHHble MpeoOpazoBaHuUs
BBIPAXKEHUMN
15 ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAXKEHUIN
16 ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPAKECHUI
[IpeoOpa3zoBanre OYKBEHHBIX
17 BBIPOKEHHM, PACKPBITHE CKOOOK U
IpUBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
18 BBIPOKEHHM, PACKPBITHE CKOOOK U
IpUBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
19 BBIpa)KEHUH, paCKpBITHE CKOOOK U
NpUBEJICHNUE TIOJJOOHBIX ClIaraeMbIX
20 KonTtponbHas pabota o teme:
«Hucna v BeIpaXeHUusD
21 YpaBHEHUE U €T0 KOPHU
22 YpaBHEHME U €0 KOPHU
JIuHeitHoe ypaBHEHUE C OJJHOM
23 MEPEMEHHOM, pEIICHUE JTUHEUHBIX

ypaBHEHUU

12
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JIuneliHOE ypaBHEHHE C OAHOU

24 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU
JIuneliHOE ypaBHEHHE C OAHOU
25 IIEPEMEHHOM, peLICHUE JIMHEHHBIX
ypaBHEHUU
JIuneliHoe ypaBHEHHE C OAHOU
26 HepeMeHHo}I;II,) pelieHne JIIfHeﬁHHx bubnmorexa LIOK
N https://m.edsoo.ru/7f41feec
ypaBHEHUM
7 Pemenue zaz[aq C IIOMOIILIO
ypaBHEHHUI
73 Pemenue Eaz[aq C IMOMOIIBIO
ypaBHEHHUI
29 Pemenue Eaz[aq C IMOMOIIBIO
ypaBHEHUM
Pemenye 3agad ¢ moMOIIBIO bu6mmoreka [IOK
30 .
ypaBHEHUU https://m.edsoo.ru/7f41fafa
31 Pemenune 3ama4d ¢ IOMOIIBIO Bbu6nuoreka [JOK
ypaBHEHHA https://m.edsoo.ru/7f41fd70
KonTtponbHas pabota o teme:
32 «YpaBHEHUS C OTHOU
MIEPEMEHHON»
1 CreneHb ¢ HATypATbHBIM
MoKa3areyieM
34 CBolicTBa CTEIICHHU C bubmnorexa [JOK
HaTypaJbHBIM TTOKa3aTesieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIICHHU C bubmuorexa [JOK

HaTypaJIbHbIM IOKa3aTelleM

https://m.edsoo.ru/71f42154e
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CBoiicTBa CTENEHH C

Bbu6nuoreka [JOK

36 HaTypaJbHBIM TTOKa3aTesieM https://m.edsoo.ru/7t4218be

37 ONHOWICHEI bubmuorexa [JOK
https://m.edsoo.ru/7f42276¢

38 VYMHOXEHHE OJHOUWIECHOB bubmorexa [TOK
https://m.edsoo.ru/7t422930

39 Bo3Benenue ogHowIeHa B CTEIICHD buommorexa LOK
https://m.edsoo.ru/7f422af2

40 BosBenenue oiHOYIIEHA B CTCIICHD buommorexa LOK
https://m.edsoo.ru/7f422¢cc8

A1 Mmuorouned. CTaHaapTHBIA BU bu6mmoreka [IOK
MHOTOYJICHA https://m.edsoo.ru/7f422fca

47 Cro’keHHe U BBIYUTAHHUE bubmunorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 Co’)keHHEe U BBIYUTAHHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f42432a

44 VYMHOXEHHE OqJHOYIIEHA HA bu6mmoreka [IOK
MHOTOYJICH https://m.edsoo.ru/7f42464a

45 YMHOKEHUE OJTHOUJICHA Ha bubmuorexa [JOK
MHOTOYJICH https://m.edsoo.ru/7f424¢12

46 VYMHOXEHHE OqHOYIIEHA Ha bu6mmoreka [IOK
MHOTOYJICH https://m.edsoo.ru/7f424£d2

47 Brigecenune o01mero MHOKUTEIA 3a bu6mmoreka [IOK
CKOOKH https://m.edsoo.ru/7t4251d0

43 Brinecenne 00IIEero MHOKHUTESA 3a Bbu6nuoreka [JOK

CKOOKM

https://m.edsoo.ru/71423312
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VYMHOXKEHNI MHOTOYJIEHA Ha

Bbu6nuoreka [JOK

49 MHOTOWICH https://m.edsoo.ru/7f4237fe
50 YMHOKEHUSI MHOTOYJIEHA Ha bubmuorexa [JOK
MHOTOYJICH https://m.edsoo.ru/7f4239de
51 YMHOKEHHS MHOTOYJICHa Ha
MHOTOYJIEH
57 PaznoxxeHue MHOro4jeHa Ha
MHO>KUTEH
PaznoxeHue MHOro4jeHa Ha
53 MHOKUTEH
54 Paznoxenue MHOrO4WIeHa Ha
MHO>KUTEH
KonTponpHas pabora o Teme:
55 "CTelfeHL c HaI;ypaanHM bubmmorexa HOK
| https://m.edsoo.ru/7f420482
MoKa3areyieM
56 KBaznpaT cymMBl 1 kBazpaT
pazHocTH
57 KBagpaT cymMbl 1 KBazpat bubmuorexa [JOK
pa3HOCTH https://m.edsoo.ru/7t42064¢
53 KBaznpaTt cymMmBl 1 kBazpaT bubnmoreka [IOK
pa3HOCTH https://m.edsoo.ru/7f420806
PaznoxxeHre Ha MHOXXHUTENH C
59 MOMOIIBbIO (hOPMYIT KBajipaTa BrGmiorexa LIOK
https://m.edsoo.ru/7f4209a0
CYMMBI M KBaJpaTa pasHOCTH
PaznoxeHnre Ha MHOKUTEH C BuGmorexa LIOK
60 OMOIIbI0 (OPMYI KBasipaTa

CYMMBI U KBaJjpaTa pa3HOCTH

https://m.edsoo.ru/7f420e6e
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PasnoxxeHue Ha MHOKUATENH C

61 MOMOIIBIO (OPMYI KBasipaTa Brbmiorexa LIOK
https://m.edsoo.ru/7f427¢32
CYMMBI U KBaJjpaTa pa3HOCTH
YMHOKEHUE PA3HOCTH ABYX bubmmoreka [JOK
62 .
BBIPKEHUI HAa UX CYMMY https://m.edsoo.ru/7f427e8a
63 YMHOXEHHE Pa3HOCTHU ABYX bubmuorexa [JOK
BBIPOKECHHUI HA KX CYMMY https://m.edsoo.ru/7t42836¢
64 YMHOXEHHE Pa3HOCTHU ABYX
BBIPAXKEHUI HA UX CYMMY
65 PaznoxxeHne pa3HOCTH KBaJIpaToB
HA MHOXUTEIN
66 PaznoxxeHnue pa3HoCcTH KBaJIpaToB
Ha MHOXHUTENN
67 PasnoxeHue pazHOCTH KBaJpaToOB bubmmoreka [IOK
Ha MHOXHUTENN https://m.edsoo.ru/7f4284de
63 PaznoxxeHne Ha MHOXKUTEIU Bbu6nmuoreka [JOK
CYMMBI ¥ pa3HOCTH KyOOB https://m.edsoo.ru/7f42865a
69 [IpeoOpa3zoBanue 1METBIX bubmuorexa [JOK
BBIPOKCHHI https://m.edsoo.ru/7f4287d6
70 [IpeoOpazoBanme HETBIX
BBIPAXKEHUIN
71 [IpeoOpazoBanme HETBIX
BBIPAKECHUM
KoHTposbHas paboTa mo teme: BuGmorexa LOK
72 «DopMyJIbl COKpPAILLIEHHOTO

BbIpaKeHHs"

https://m.edsoo.ru/7f421044
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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

Bbu6nuoreka [JOK

73 Koopuiiata TOKit Ha HpsMOIf https://m.edsoo.ru/7f41de76
74 Hucnossle IPOMEKYTKHU bubnmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBbie TPOMEKYTKH
76 IIpssMmoyronbHas cucrema
KOOpJMHAT Ha TUIOCKOCTH
77 [IpsamoyrosibHas cucrema
KOOpJMHAT Ha TUIOCKOCTH
73 Oymxis bu6mmoreka [IOK
https://m.edsoo.ru/7f41el6e
79 Brruncnenue 3HaueHui QyHKINN bubmmoreka [IOK
o popmyre https://m.edsoo.ru/7f41e42a
20 [Ipsmast mponopLMOHATBHOCTD U bubmuorexa [JOK
ee rpaduk https://m.edsoo.ru/7f41e8a8
bubanorexa HOK
81 Junetias ymicuis u ee rpagHi https://m.edscli).ru/7f4led80
82 Jluneiinas QyHKIUs 1 ee rpadux
bubanorexka HOK
83 Ppadui pynicunit y =fx| https://m.edscli).ru/7f4lea24
84 I'padux pynkuum y =[x|
85 KoHTposbHas paboTa mo teme: bubmuorexa [JOK
«DyHKIHS» https://m.edsoo.ru/7f41ef06
26 JIuHeitHoe ypaBHEHUE C IBYyMS
TIepEMEHHBIMH
%7 I'paduxk nuHeHOTO YpaBHEHUS C bubmmoreka [IOK

ABYMs ICPECMCHHBIMU

https://m.edsoo.ru/7f411078
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https://m.edsoo.ru/7f41de76
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

CucreMbl TMHENHBIX YPAaBHEHUH €

Bbu6nuoreka [JOK

88 JIBYMSI TI€pEMEHHBIMU https://m.edsoo.ru/7f41f1fe
89 Crioco0 moICTaHOBKH BrGmiorexa LIOK
https://m.edsoo.ru/7f427282
bubmuorexa [JOK
90 Cniocob noxcTaroskH https://m.edscli).ru/7f427412
91 Crioco0 ciioxeHust Brbmiorexa LIOK
https://m.edsoo.ru/7t426d1e
92 Crioco0 ciioxeHust
93 Pemenue 3agau
94 Pemenue 3anau
95 Bcepoccuiickas npoBepoyHas bubmuorexa [JOK
paborta https://m.edsoo.ru/7f41£50a
96 Bcepocculickas npoBepoyHas bubmmoreka [IOK
pabora https://m.edsoo.ru/7f429¢c6¢
IToBTOpEHKE OCHOBHBIX MOHSATUI
97 1 METOJIOB Kypca 7 Kiacca,
00001IeHNE 3HAHUI
| pomem s e
R — https://m.edsoo.ru/7f429132
| momom coonmn e
R — https://m.edsoo.ru/7t42a0e0
[ToBTOpEHNE OCHOBHBIX TOHATHI
100 Y METOJIOB Kypca 7 Kiacca,

000011IeH1Ee 3HAHUIT
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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

[ToBTOpEHNE OCHOBHBIX NTOHATHI

Bbu6nuoreka [JOK

1ol 1 METONOB Kypea 701<nacca, ! https://m.edsoo.ru/7f42a27a
000011IeH1Ee 3HAHWIT
0 HOBTopeHI/Iz OCH07BII{<LIX MOHATHH 1 BuGmiorexa LIOK
11 METONOB Kypea . facea, https://m.edsoo.ru/7f42a900
00001IeHne 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUS
OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111er0
o0pa3oBaHus

1

Yucna ¥ BEIUMCIIEHUS

1.1

BBIHO.HH}ITB, coucTtad YCTHBIC W  INHUCbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIAMU

1.2

Haxomuth 3HAYeHHsI YHCIOBBIX BBIPAXKEHHUHW, NPHUMEHSITh
pazHoOOpa3Hble CHOCOOBI M MPUEMBI BBHIYHCICHUS 3HAYCHHMA
OpOOHBIX  BBIPAKEHUH, COJEp)KAlIMX  OOBIKHOBEHHBbIE U

JeCATUYHbIE Ipodu

1.3

[lepexoguts OT OAHOM (OPMBI 3amUCH 4YHUCEN K JPYroi
(mpeoOpa3oBBIBaTh JIECATHYHYIO JApOoOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHI/IBaTB " ynopsAa0o4uBaTh paliluOHAJIbHBIC YUCIIa

1.5

OxpyrisTh uncia

1.6

BbINoNHAT, NPUKHAKY U OLEHKY pe3yJbTaTa BbIYMCICHUH,
OIIEHKY 3HAYEHUU YMCIIOBBIX BBIPAXKEHUM. BBIMONMHATE NEelCTBUA

CO CTCIICHAMMU C HAaTYpPaJIbHBIMH ITOKA3aTCIIIMU

1.7

HpI/IMGH}ITb MMPU3HAKNU ACIUMOCTH, PA3JIOKCHUC HA MHOXUTCIIN

HATypaJIbHBIX YU CEll

1.8

Pemate mnpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C
OTHOLIEHUEM  BEJIIMYHMH, MPONOPUMOHAIBHOCTBIO  BEJIUYUH,
MPOLICHTaMH, UHTEPIIPETUPOBATh PE3yJIbTaThl PELICHUS 3a/1ay C
Y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX OOBEKTOB

AnrebpanuecKue BHIPAKCHHS
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2.1

Hcnonb30BaTh anreOpanyeckyto TEPMHUHOJIOTHIO M CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIecCe OCBOSHHS YIeOHOTO MaTepuaia

2.2

Haxomuth 3HaueHusi OyKBEHHBIX BBIPDAKEHUN MpHU 3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BoimonHATe mpeoOpazoBaHus LENOr0 BBIPAXKEHHUS] B MHOTOWJIECH

MIPUBECHUEM TOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK

24

BoInonHATE YMHOKEHHE OJHOUYIEHA HA MHOTOWJIEH M MHOTOUJIeHa
HAa MHOTOYIEH, NPUMEHATH (OopMyibl KBaJpaTa CYMMbI U

KBajipaTa pa3HOCTH

2.5

OC}’H.IGCTBJ'DITB pa3n0>1<eHHe MHOI'O4JICHOB Ha MHOXXHUTCIIN C
IIOMOIILI0 BBEIHECEHHMS 3a CKOOKHM OOIIEro MHOMKUTENS,
IPYNIIUPOBKU CIIAraeMbIX, IPUMEHEHUsT (POPMYJT COKPAIEHHOTO

YMHOXCHUA

2.6

[IpumensTh npeoOpa3oBaHHUs MHOTOWIEHOB JUIsl  peIleHus
pa3IMYHBIX 3a7a4 U3 MaTEMaTUKH, CMEXHBIX MPEAMETOB, W3

peanbHOM NPAKTUKH

2.7

Hcnonb3oBarh  CBOWMCTBA  CTENEHEW C  HATypaJlbHBIMU

MoKa3aTesIMH [T TpeoOpa3oBaHus BBIPAKECHHM

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHelHbIE ypaBHEHHS ¢ OJHOM MEPEMEHHOM, MPUMEHSA
mpaBujia I€pexoa OT UCXOAHOTO YPaBHCHUSA K PABHOCUIIBHOMY

emy. [IpoBepsTh, sIBISIETCS JIM YUCIIO KOPHEM ypaBHEHUS

32

[IpumensTh rpaduueckue METOAbl MPH PEIICHUU JHMHEWHBIX

YPaBHEHUU U UX CUCTEM

33

[TonObupats mnpuMepsl MNap 4YHUCEN, SBISIOUIMXCA pPELICHUEM

JIMHEIHOT0 YpaBHEHUS C IBYMsI IEPEMEHHBIMU

3.4

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHHOTO
yYpaBHEHHUs] C JBYyMs I[IE€PEMEHHBIMH; TOJIb3YSACh TPaPUKOM,

MPUBOJUTH MPUMEPHI PELICHUS YpaBHEHHS

3.5

Pemate cucremsl [BYX JIMHEHHBIX YPaBHEHHUU C JIBYMs

MEPEMEHHBIMH, B TOM UYHUCIIe rpaduuecku

3.6

CocTaBiATh M pelIaTh JUHEHHOE YPABHCHHE WIH CHCTEMY
JMHENHBIX YPaBHEHU 1O YCIOBUIO 3a/1a4M, UHTEPIPETUPOBATh B

COOTBETCTBHH C KOHTEKCTOM 3aJa4du l'IOJ'IyLIeHHHﬁ pe3yabpTat
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Koopaunats! u rpadpuku. OyHKIIHHA

4.1

N300paxkaTh Ha KOOPAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM, JIy4H, OTPE3KH,
UHTEpBaJbl,  3allCHIBATh  YUCIOBBIE  IIPOMEKYTKM  Ha

anre0panvecKoM sI3bIKe

4.2

Ormeuath B KOOpI[I/IHaTHOI\/'I IIJIOCKOCTU TOYKH IIO 3aJaHHBIM

KOOpJIMHATAM

4.3

Crpouth rpaduku muHelHbIX GyHKIUA. CTpouTh rpaduk

dyHKIHH Y = [X]

4.4

OnuceiBaTh ¢ TOMONIBIO (YHKIMHA W3BECTHBIE 3aBUCUMOCTHU
MEXIy BEIUYMHAMHU: CKOPOCTb, BpPEMs, pPACCTOSIHUE, LIEHY,
KOJMYECTBO, CTOUMOCTH, MPOU3BOIUTEILHOCTh, BpeMs, O00BEM

paboThI

4.5

Haxoauth 3HaueHre GyHKIUHU M0 3HAYCHHIO €€ apryMeHTa

4.6

[Tornmatp rpaduueckuii Croco0 TPEACTABICHUS W aHalW3a
nHpOpMaIY, U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIHIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucia ¥ BEIYUCICHUSA

1.1

Jpo6u OOBIKHOBEHHBIE U ACCATUYHBIC, TIEPEXO0 OT OJAHOU (hOPMBI 3aITUCH
npobeii k apyroii. [ToHsTHE palMOHAIBLHOTO YKCIA, 3aMKHCh, CPABHEHHE,

YHOOpAAOUUMBAHUE pAllMOHAJIBHBIX YU CEIT

1.2

Apudmerndeckue NIEUCTBUS C pallMOHAIBHBIMA 4YHCIaMH. PermieHue

3aJa4d U3 peabHOM MPAKTUKK Ha YacTH, Ha Jpodu
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CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeaeseHne, mpeodpa3oBaHue

13 BBIPQKEHUI HA OCHOBE OMPE/ENICHNUS, 3aMUCh OOJBIINX YNCE
[IpoueHTsl, 3aMUCh MPOLIEHTOB B BUJIE IPOOH U APOoOU B BHJIE€ TIPOIICHTOB.
1.4 Tpu OCHOBHBIE 3amauu Ha MPOLCHTHI, PELICHUE 3a4ad U3 PEAIbHOU
MPaKTHKU
s IIpumeHeHne TPU3HAKOB JEIMMOCTH, pa3jOKEHUE Ha MHOXUTEIN
' HaTypaJIbHBIX YHCEI
L6 PeanbHble 3aBuCMMOCTH, B TOM uucie TmpsiMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
51 IlepemeHHBIE, 4YKMCIIOBOE 3HAYECHHE BBIPAKEHUS C IIEPEMEHHOMN.
' JlomycTrMBble 3HaYEHUS IEPEMEHHBIX
57 [IpencraBieHre 3aBUCUMOCTH MEXAY BEIUYMHAMH B BUJE (DOPMYIIBL.
' Brruucnenus no gopmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
55 Opnounensl u MHorowieHbl. Crenenb MHorouwieHa. ClroxeHue,
' BBIYMTAaHUE, YMHOKEHUE MHOTOWICHOB
@opMynbl COKPAIIEHHOTO YMHOXXEHMS: KBaJApaT CyMMbl M KBajapar
2.6 paszHocTH. PopMysia pa3HOCTU KBaapaToB. Pa3ojkeHne MHOrouJIeHOB Ha
MHOXUTEIN
3 YpaBHeHust
31 VYpaBHeHHEe, KOpEeHb YpaBHEHHs, IpaBuiia nMpeoOpa3oBaHusl ypaBHEHUS,
. PaBHOCUIILHOCTb YPaBHEHUI
32 JIuHetHoe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOPHEH JTUHEUHOTO
' YPAaBHEHUs, PEILICHNE JINHEUHBIX YPaBHEHUN
13 CocraBneHue ypaBHEHHMH IO YCIOBHUIO 3a/auu. PerieHue TEeKCTOBBIX
) 3a7a4 C MOMOILbIO YPaBHEHUH
3.4 JIuneliHoe ypaBHEHHE C IBYMs TIEPEMEHHBIMHU U €0 Tpaduk
CucreMa AByX JUHEWHBIX YpaBHEHUM C ABYMs EpEMEHHBIMU. Penienue
3.5 CHCTEM YpaBHEHUH crocoboM moacTaHOBKH. [Ipumepsl pemieHus

TEKCTOBBIX 3a1a4 C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ
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4 Koopaunats! u rpaduku. OyHKIIMHA

4.1 KoopaunaTa Touku Ha npsiMoi

42 YucnoBele mpomMexyTku. PaccTosHume Mexay IByMs  TOYKaMHu
' KOOPAMHATHOU MPSIMOM

43 [IpsmoyronbHas cucrtema kKoopauHat, ocu Ox u Oy. Abcuucca u
' Op/MHATa TOYKH Ha KOOPAMHATHOM INIOCKOCTH

44 [Ipumepsr rpadukoB, 3amaHHbIX (opmymamu. UYUtenue rpadukos
' peanbHbIX 3aBUCUMOCTEN

4.5 [Tonsarue gpynkiun. I'padux Gpynkuuu. CroiicTBa QyHKIHIA

4.6 Jluneiinas Qynkuus, e€ rpaduk. ['padux pynkuuu y = [x|

47 I'paduueckoe pelieHne JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' yYpaBHEHUI

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Yueonuk Aareopa 7 kiaacc FO.H. Makapbrues, H.I'. Munaiok

HN3naTenscTBo MockBa «IIpocBemenue» 2024 roa

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1) YueboHo-MeToanueckuii kommiaekT (YMK).

2) Harasignasi reomerpus. 7 kiaace. Meroaguueckoe nocooue. ®I'OC

3) 'eomeTpus. 7-9 kiaaccbl. COOPHUK KOHTPOJIBLHBIX padoT. [locoOue st yuuresiei
4) I'eomeTpus. 7 kiaacc. [loypounbie pa3padoTKu.

YuusepcaabHoe nznanue. PIrOC

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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1) math7-vpr.sdamgia.ru

2) infourok.ru

3) http://schoolmath.ru

4) http://math.1september.ru
5) resh.edu.ru

6) https://m.edooo
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