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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ydeOHOMY mnpeameTry «Anredpa» Juisi 8 Kiacca COCTaBlieHa Ha
OCHOBE:

- PaGouas mporpamma 1mo ydeOHOMY TpeaMeTy «Anrebpay» st oOydaroruxcs 8
KJIACCOB  SIBIIIETCS YacThl0O OCHOBHOW 00IIe00pa3oBaTebHON  MPOTPaMMBbI
OCHOBHOTO o001Iero oOpa3zoBanus, peanusyromeiics B MAOY boranauHckoit

COII Nel.
[Iporpamma cocTaBiieHa Ha OCHOBE:

1.

denepanbHbIi 3ak0oH «O06 o6pazoBanuu B Poccuiickoit denepanumy» oT
29.12.2012 Ne 273-@3.

[Ipuka3z MunucrepctBa npocemienus PO ot 31 mas 2021 r. Ne 287 «O06
YTBEPXKJEHUU  (enepasbHOro  TOCYJapCTBEHHOTO  00pa30BaTEIbHOIO
CTaHAapTa OCHOBHOTO OOIIEro 0Opa3oBaHUsD».

IIpuka3 MunncrepctBa npocsemenuss Poccuiickon  @enepanum  OT
27.12.2023 Ne 1028 «O BHeECEHMM H3MEHEHUM B HEKOTOPBIE IPUKA3bI
MunobpHayku u Munnpocsenienusi Poccun, kacaromuecs deaepanbHbIX
rocyJapCTBEHHBIX CTAaHJIAPTOB OCHOBHOTO 00IIIETO 00pa30BaHUs U CPETHETO
o01ero oOpa3oBaHUs.

[Ipuka3z MwunucrepctBa npocpemieHuss PO or 22.01.2024 r. Ne 31 «O
BHECEHUU U3MEHEHUI B HEKOTOPbIE MpHKa3bl MUHUCTEPCTBA 0Opa30BaHUs U
Hayku Poccuiickoi @enepaunn u  MuHHCTEpCTBA  NPOCBELICHUS
Poccuniickonn ®denepannu, kacaromuecss PenepanbHbIX TOCYAAPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB HAyajJbHOrO 00IIero oOpa3oBaHUS U
OCHOBHOT0 00111er0 00pa30BaHUs».

ITpuka3z MunucrepcrBa mnpocsemieHuss PO ot 18.06.2025 r. Ne 467 «O
BHECEHUU U3MEHEHUN B HEKOTOPHIC MPUKa3bl MUHUCTEPCTBA OOpa30BaHUs U
Hayku Poccuiickoi @enepaunn u  MuHHCTEpCTBA  NPOCBELICHUS
Poccuiickoii @enepanuu, kacarompecs QeaepagbHbIX TOCYAapCTBEHHBIX
00pa3oBaTEIbHBIX CTAHJIAPTOB HAYAJIHHOTO OOIIEro M OCHOBHOI'O OOIIETo
00pa3oBaHUS.

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauun 0T
18.05.2023 Ne 370 «OO6 ytBepxneHnun ¢eaepaibHol 00pa3oBaTEIbHON
MIPOTPaMMbI OCHOBHOT'O OOIIIET0 0Opa30BaHUs.

[Ipuka3z MununcrepcrBa mnpocsemienuss PO or 09.10.2024 r. Ne 704 «O
BHECCHUU M3MEHEHUM B HEKOTOPhIC MPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu, kacarommuecs ¢enepaabHbIX 00pa3oBaTeIbHBIX
OporpaMM  HayalbHOTO 0O0IIero o00pa3oBaHUs, OCHOBHOIO OOIIETo
o0Opa3oBaHUs U CPEAHETO OOIIETO 00pa30BAHMUS.

[Ipukaz Munnpocsemennss Poccum ot 26.06.2025 Ne 495 «O06
yTBEpXKIeHNH (PemeparbHOro TepedyHs yYeOHWKOB, MOMYIIEHHBIX K



WCTIOJIb30BAHUIO  TPU  peaju3allid  WMEKIOIIMX  TOCYIapCTBEHHYIO
aKKpEeIUTalUI0  00pa30BaTENbHBIX MPOTpaMM  HA4daJlbHOTO  OOIIIETO,
OCHOBHOTO OOIIEro, CpeaHero oO0Iero oOpa3oBaHUS OpTaHHU3AIUSIMH,
OCYIIECTBIISIOMUMHA 00pa30BaTEIbHYIO JESITCIBHOCTh, W YCTAHOBJICHUH
OpeleNbHOTO  CpOKa  MCHOJB30BaHUS  UCKIIOYEHHBIX YYEOHHKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C HUIMHU YYEOHBIX TOCOOUI.

9. Ilpukaz Munnpocsemenuss Poccun ot 23.07.2025 Ne 551 «OO06
YTBEPKJICHUU (ellepaibHOrO TMEpPeyHsl DJIEKTPOHHBIX 00pa30BaTENIbHbBIX
PECYpPCOB, AOMYIICHHBIX K HWCIIOJB30BAHUIO TMPU pPeaTU3aIlluid MUMEIOIINX
rOCyJapCTBEHHYIO aKKPETHIAIIUIO 00pa30BaTEIbHBIX MTPOTrpaMM HA4aIbHOTO
00111er0, OCHOBHOT'O OOIIIETO, CPEHETO OOIIETO 00pa30BAHUSD.

10. OOIT OOO MyHHMIIMIAIBHOTO AaBTOHOMHOTO O0IIe00pa30BaTEIHLHOTO
yapexJeHus: boranauHCcKoM cpenHei oOreodpa3oBaTenbHOM MIKOIBI Ne 1
TroMEeHCKOTr0 MyHHUIIMTIAIBHOTO palioHa.

11. YueOHblii miaH ocHOBHOro obmiero oOpazoBanuss MAOY bBoranaumHckoi
COLI Ne 1, npusateli nenarorndeckuM cosetom oT 03.07.2025r.
(mpotokos Ne 13) u yrBepxkaeHnsiii 08.08.2025r. npukazom gupektopa No
214/01.

12. Tlonoxxenue o paboueit mporpamme yueOHBIX MPEAMETOB, YUYEOHBIX KypCOB
(B TOM d4mcle BHEYPOYHOM JEATENBHOCTH), YUYEOHBIX MOJIYJICH,
yTBEpKIeHHOE TiprKazoM aupekTopa 05.09.2025 Ne 269/0O/1.

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETo
oOpa3oBaHuUs: OHA 00ECIIEYMBACT U3yUEHUE JIPYTUX JUCITUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHWTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJDKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM XM3HU. Pa3zBuTre y 00ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUM € CYITHOCTH alTreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NPUPOJEC W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHWUU M B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MUPOBO33PCHUS
¥ KayeCTB MBIIUICHUS, HEOOXOAMMBIX JIJIS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyenue anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBIBOJHI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYYalOIIUXCsA: OHU UCIOJIB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PAcCyXXIeHus, 0000IIeHne U KOHKPETU3aIuio, abCTparupoBaHue u
ananoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATENLHON JCSTENIbBHOCTH 00YyYaroluuxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHune 3aa4 SBISIETCS peau3aluen 1e1TeIbHOCTHOTO MPUHIKIIA 00yYeHUSI.



B crpykrype mporpammbl yueOHOTrO Kypca «Anredpa» A OCHOBHOTO
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKHE
JuHuM: «Hucna ¥ BeIUKCIEHUS», « ANreOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuun». Kaxmas w3 3THX COJepKaTeIbHO-METOIUYECKUX
JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICUCTBYS C
JIpYrUMU ero JuHusiMd. B Xxoje wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOJIUTCS JIOTUYECKU PACCykAaTh, WUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOTO Kypca «AJreOpa» BKIIOYCHBI
HEKOTOPBHIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pazieliax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYaOIMMUCS
OCHOB  YHHMBEpPCAJbHOIO MaTeMaTthueckoro s3bika. CoaepxkaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucna W BBIYUCICHUS» CIY>)KUT OCHOBOM IS
JaTbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOpUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCEIHEBHOU
KU3HU. PazBuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPALUOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHHEM
MPEACTABICHUN O ACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOM
JUHUU OTHECEHO K CpeIHEMY 00I1ieMy 00pa30BaHUIo.

Conepxanue JByX aireOpandecKux JUHUN — « AITeOpandecKue BIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYHAIOUIUXCS
MaTeMaTUYECKOro arrmapara, HEOOXOAUMOTO JJisi PEIICHUsS 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BhIpOKEHUHN. AnreOpa AeMOHCTpUPYET 3HAUCHUE MAaTEMAaTHKU Kak
S3bIKa NI TOCTPOEHUS MaTEMaTHYEeCKUX MOJIEeH, OMUCaHUsI MPOILIECCOB U
SBJICHMA peampHOTO Mupa. B 3agaum oOyueHuss ainreOpe BXOISAT TaKKe
JTanbHEIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca WH(OpMATUKH, W OBIAJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccyxkaeHuil. [Ipeobpa3oBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHUS, CHOCOOHOCTEM K MaTeMaTUYECKOMY TBOPYECTBY.

Coneprkanre pyHKITMOHATBHO-TPAPUIECKON JTMHUH HAIEICHO Ha TOJyICHHE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIEH MaTEeMaTHYECKON MOJEIH
JUUISL OTIMCAHUs U UCCIIEIOBaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B TIPUPOJIC
u obmiectBe. M3yueHue martepuana CrocOOCTBYET PA3BUTHUIO Yy OOYyYarOlUXCS
YMEHHSI UCIIOJIb30BaTh PA3JINYHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMUpOBaHHE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALMU U KYJIbTYPBHI.



CornacHo yueOHOMY MJIaHy B 8 Kjacce u3y4aeTcsi yueOHbIi Kypc « Anreopay,
KOTOpBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE paslenbl coiepxkanus: «Uucna u
BBIUHCIICHUS», «ANTreOpanyecKkue BBIPAKECHUSD, «YPaBHEHHsI U HEPABEHCTBAY,
«DOyHKIIUN.

Ha u3ydenne yuebHoro kypca «Anredpay» orsoautcsa 102 daca: B 8 kimacce —
102 gaca (3 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uncia. [loHsATHEe 00 HUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHCJIEHUSM. J|eICTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enpIM IOKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnredOpanveckue BbIPAKEHUS

KBampaTHblil  TpE€XuleH, pas3loKEHHE KBAJpPAaTHOrO TpEXWIEHa Ha
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonarue @ynkuun. OOJacTh ONPEACTICHUST W MHOXXECTBO 3HAUYCHUM
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux dbynaxkummu. YUrenne coiicTB ¢yHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oykmun Y = X2, ¥ = X3, y = VX, y=|x|. [paduueckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpamMMbl y4eOHOTO Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPAIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEM KM3HU U1 YCHEIIHOW MpodeccCHOHaNbHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYJbTYpPOH KaK CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJEACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHHUs;

8) ajanTanus K U3MEHAIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIEH, MpHOOpeTaTb B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JSMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKU H
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue aeficTBus:
® BBIIBIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MNOHATHIMH, (OPMYyIUPOBATH
ONMpENeNeHUs]  TMOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;
® BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBBIBATh  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €AMHUYHBIC, YacCTHhIE M O0OIIueE,
YCIIOBHBIE;
® BBIBIATH ~ MATEMAaTU4ECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
OpoTUBOpeuMss B (aKTax, JAHHBIX, HAONIONEHUSAX U YTBEPKIACHUSX,
npemjiaraTb ~ KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



® JeNaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUY;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHHM (TIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpPATH CMOCOO pelnieHust yueOHOM 3aj7auu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Haubonee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

® JCIOJb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
(GopMynIupoBaTh BOIPOCHI, (UKCUPYIOLIUE NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

® [IPOBOJIUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOiM;

® CaMOCTOSITENIbHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yJibTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

® [IPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

® BBISBIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIUU, ITaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a0a4u;

e BHIOMpPATH, AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

e BbIOMpaTh (GOpMy TMpeACTaBiIeHUS HHPOPMALMK M WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

® OIICHMBATh HAA&KHOCTH HMH(POpPMAIMK TIO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

® BOCIpPUHUMATh U (POPMYJIHMPOBATH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMUCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

® B X0J€ OOCYXKIeHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbIE Ha TIOMCK



pPELIEHHUs], COIMOCTABIATh CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUaiora, OOHapyKMBaTh pa3IiMuyve W CXOJCTBO IO3HIIMIM, B
KOpPEKTHOH opme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
® IMPEICTAaBJISAITh  pE3yJbTaTbl  pPEIICHUS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
® [IOHMMaTh W  HCIOJb30BAaTh  MPEUMYIIECTBA  KOMaHJHOM  H
WHIUBUIYAIbHOM pabOThl NpPH PEIIEHUH YYEOHBIX MaTEMaTHYECKUX
3a1ay;
® [IPUHUMATh LEIb COBMECTHOM NIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;
® y4YyacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCYXIeHUA, OOMEH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JPYTUE€), BBINOJHATH CBOK YacTh
paboThI U KOOPJAMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMHU KOMaH/IbI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusauus:
® CaMOCTOSITEJIbHO COCTaBJIATH IUIaH, aIrOPUTM PEIICHUS 3aJadd (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.
CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:
e BIAJETh CHOCO0AMUM CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ynbTaTa peleHuss MaTeMaTUYeCKOn 3a/1auu;
® [PEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IpPH PELICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWEHHBIX OIHMOOK, BBISIBJIEHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE pE3yJibTaTa AEATEIHLHOCTH MOCTABICHHOW LU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.
INPEAMETHBIE PE3YJIBTATBI
K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:
Yuciaa v BBIYMCICHUA
Hcnonp30BaTh HaydaJdbHbBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEMCTBUTEIbHBIC
YyCJa TOYKaMHA Ha KOOPJAMHATHOU MPSAMOU.



[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCET C MOMOIIbIO JAECATUYHBIX
npo0Oeit u creneneit yucia 10.

AJsire0panyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHnil (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pellaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O03HAYCHUS), OINpEAeisaTh 3HAuCHHE (PYHKIHUM 10 3HAYECHUIO
apryMeHTa, ONpeeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Ctpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC

byHKIIAN

KosanuyecTBo yacon DJIeKTPOHHbIE
No 11/ HaumenoBanue pasaesios u Konrponsnpie  Tpaxrusecke (uu¢posbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchbl
Yucna 1 BRIYUCTICHUS. 15 bubmmoreka [JOK
KBanparubie kopHU https://m.edsoo.ru/7f417af8
Uucna v BEIYUCICHHUS.
Crenensb ¢ UenbmM 7 bubmiorexa LIOK
https://m.edsoo.ru/7f417af8
MoKa3areyieM
3 AnrebpanyecKkue BhIPaKECHHUS. 5 1 bubmorexa [JOK
KBanpaTHbIii TpEXUIICH https://m.edsoo.ru/7f417af8
4 AnrebpanvyecKkue BhIPaKCHHUS. 15 1 bubmmoreka [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHHS 1 HEPABEHCTBA. 15 1 bub6mmoreka [JOK
KBanpaTHbple ypaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHEHNS 1 HEPABEHCTBA. 13 bub6mmoreka [JOK
CucreMbl ypaBHCHHIH https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmmoreka [JOK
Hepasencrea https://m.edsoo.ru/7f417af8
@yHkuuu. OCHOBHBIE TOHATHUS 3) Bubnmorexa [IOK
https://m.edsoo.ru/7f417af8
OyHkuuu. Yucossie 9 bubmotexa [JOK

https://m.edsoo.ru/7f417af8
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[ToBTOpenue u 06061IeHNE

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB IIO

I[TPOI'PAMME

102



https://m.edsoo.ru/7f417af8

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
N Kosun4yecTBo 4acos Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
bu6mmoreka [IOK
1 K i 1 02.09
BA/IPATHEIHM KOPEHE U3 HHCHA https://m.edso0.ru/7f42d452
5 [TonsTHe 006 UpparMoOHAITLHOM 1 05.09 bubnuorexa [JOK
qucie ' https://m.edsoo.ru/7f42eaaa
3 JlecATUYHBIC TPUOINKCHUS 1 08.09
UpPpaLMOHATIbHBIX YHCET
4 JlecaTUUHbIE TPUOIINKEHUS 1 09.09
MppaLMOHATIbHBIX YHCET
5 JlelicTBUTEIIbHBIC YKCIIA 1 12.09
6 CpaBHeHHE J1eHCTBUTENIBHBIX 1 15.09
qucesn
7 CpaBHeHue JIeHCTBUTENBHBIX 1 16.09
qucen
8 ApudpmeTnueckuil KBaJpaTHbIN 1 19.09
KOPEHb
9 VYpaBHeHUEe BHIA X* = a 1 22.09
10 CaoiicTBa apupMeTHUECKUX 1 93.09 bubnuoreka [IOK
KBaJIpaTHBIX KOPHEH ' https://m.edso0.ru/7f42d862
11 CoiicTBa apudmMeTnyeckux 1 26.09 bubnnorexka [JOK
KBaJIPaTHBIX KOPHEH ' https://m.edso0.ru/7f42d862
" Hpe;)6za3033a::{:eeqnc;n0351x . 79,05 Butmorexa LOK
BBIpOKEHUH KaIIX .
P > CONEPXAT https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 ITpeoOpa3oBaHue YUCIOBBIX 1 30.09 bubnuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHH, COJIEpIKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[Ipeobpa3oBaHue YHCTOBBIX

. bubmuorexa [JOK
14 BHIPBRCHIH, CONCPAATiiX 03.10 https://m.edsi.ru/7f4290be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
15 BIipa)KiHHﬁ coJiepKaIImx 06.10 bubmmorexa [JOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
bu6mmoreka [IOK
16 CremneHb C 1eNIbIM TIOKa3aTeeM 07.10 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluCh 4YucCia.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T 31EMEHTAPHBIX YACTHI] 10.10 bubnnorexa [HOK
710 KOCMUYECKHX O0OBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD ITPOIIECCOB B
OKpY>KaroIlleM MUupe
18 CBoiicTBa CTETICHH C IICJIBIM 13.10 bubnuorexa [JOK
MoKa3areseM https://m.edsoo0.ru/7f435648
19 CBolicTBa CTENEHU C LIEJIBIM 14.10 bubmuorexa [JOK
MoKa3areseM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM 1710 bubmuorexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
21 CBoIiCTBa CTETICHH C IIEJIBIM 20.10 bubnuotexa [JOK
MoKa3areseM https://m.edsoo0.ru/7f43599a
99 CBoiicTBa CTENEHH C LIEJIBIM 21.10 bubnmoreka [JOK
MoKa3aresieM https://m.edsoo0.ru/7f435ed6
23 KBanpatsslil TpéxuneH 24.10
24 KBanpatublit TpéxuneH 07.11
o5 Paznoxenue kBagpaTHOro 10.11 bu6mmoreka [JOK

P €X4JIeHa Ha MHOXKHTEIIN

https://m.edsoo.ru/7f42fd38
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Paznoxxenue kBagpaTHOIrO

bubmuoreka [JOK

2 11.11
0 TpEXuieHa Ha MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
57| Keanpemmse g, Gronenn, 141~ BrbmoreallOK
AAPATHPIC ROPHH. | ' ' https://m.edsoo.ru/7f42ec80
KBagpartHslil TpexuieH
bu6mmoreka [IOK
28 Adreparieckas Apods 1.1 https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUeHUS
29 MePEMEHHBIX, BXO/ISIINX B 18.11
anrebpanvecKue BbIPasKeHUs
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXO/ISIINX B 21.11
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOICTBO 2411 bubnnoreka [JOK
anreGpanveckoii 1poou ' https://m.edsoo.ru/7f4308e6
. bu6mmoreka [IOK
32 Cokpausettite 1podeit 2511 https://m.edsoo.ru/7f430a8a
bu6mmorexa [IOK
i 28.11
33 Cokpanteriite 1podeit 8 https://m.edsoo.ru/7f430f44
bu6nmoreka [JOK
4 i 1.12
3 Cokpanteriite 1podeit 0 https://m.edsoo.ru/7f430f44
YMHOCHIE 1 ASICHHE ' https://m.edsoo.ru/7f43128c
anreOpandyeckux Apooeit
3| ymonennon reronne gs1p  Bnomorera LOK
M 8 . ' https://m.edsoo.ru/7f4315c0
anreOpandeckux Apooeit
CioxeHune, BBIYUTaHUE
b b B K
37 YMHOXKEHUE U JICIICHNE 08.12 no/morexa [0

anredpandeckux apooeit

https://m.edsoo.ru/7f4318c2
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CrnoxxeHue, BEIYUTAHUE,

bubmuorexa [JOK

12
38 YMHOCHIE 1 ACICHHC . 09 https://m.edsoo.ru/7f431a20
anredpandecKux apooei
5| compraum amrcopumecns 1p1p  Bnmorexa LOK
AP P | https://m.eds00.ru/743259¢
npodu
" Hpeoi[()asoBaHHe 136Hpa>1<eHIfm, i BuGmorexa LOK
COACPIRATIIS AT ebpateeide | https://m.eds00.ru/7f432736
npodu
| o anedpumeotss jp1p  Bromorers LOK
Aeprratl P ' https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme 19.12 bubnnorexa [HOK
"Anrebpanueckas 1poos" ' https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
4 K 22.12
3 BAAPATHOE ypaBHerie https://m.edsoo.ru/7f42eela
bubmuorexa [JOK
44 HenonHoe kBaagpaTHOE ypaBHEHUE 23.12 https://m.edsoo.ru/7f42eela
bu6mmorexa [IOK
4 H 26.12
> CHOIHOS KBALPATHOT ypasteiue 6 https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEW KBaJIPaTHOTO 12.01 bubnuotexa [JOK
ypaBHEHUS ' https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIPaTHOIO 13.01 bubnnoreka [JOK
ypaBHEHHUS ' https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEN KBAJIPaTHOTO 16.01 bubnuorexa [JOK
ypaBHEHUS ' https://m.edsoo.ru/7f42f5a4
bu6mmorexa [IOK
4 T B 19.01
o copema Breta 9.0 https://m.edsoo.ru/7f42fef0
b K
50 Teopema Buera 20.01 Hbmorexa L1O

https://m.edso0.ru/7f430076
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https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

Pemenue ypaBHeHMH, CBOSAILNXCA

bubmuoreka [JOK

o1 23.01
K KBaJ[paTHbIM https://m.edso0.ru/7f43c542
59 Pemienue ypaBHeHM, CBOIAIINUXCS 26.01 bubnuorexa [JOK
K KBaJJPATHBIM ' https://m.edsoo.ru/7f43c3d0
[Ipocreitmme qpodHO- bubmuorexa [JOK
53 27.01
panroHaIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
[Ipocreiimme npoGHO- bubmumoreka [IOK
54 30.01
palMOHAILHBIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
Perrenuie TEKCTOBBIX 3a7a4 C bu6mmoreka [IOK
55 . 02.02
MOMOIIIBIO KBaPATHBIX YpaBHEHHMA https://m.edsoo.ru/7f42f75c
Pemenne TeKCTOBBIX 3327124 C bu6mmoreka [IOK
56 . 03.02
MIOMOIIBIO KBAJPaTHBIX YPaBHEHU https://m.edso0.ru/7f42f8f6
57 KonTponbhas padota no teme 06.02 bubnnorexa [HOK
"KBaaparHbie ypaBHCHHS" ' https://m.edsoo.ru/7f4301f2
JluneitHoe ypaBHEHUE C IByMS
58 MIEPEMEHHBIMH, €T0 rpauK, ) 09.02
MIPUMEPHI pEIICHUs] YpaBHEHU B
HEJBIX YHACITaX
JInHeliHOE ypaBHEHUE C 1BYMs
59 NePEMEHHBIMH, €r0 rpauk, ] 10.02
MIPUMEPHI pEIIeHUs] YpaBHEHU B
HEJBIX YHACITaX
JInHeliHOE ypaBHEHME C IBYMs
50 NEePEMEHHBIMH, €r0 rpauk, ) 13.02
MIPUMEPHI pEellIeHUs] YpaBHEHUH B
TEJTBIX YMCIIax
61 Pemmenue SI/ICTCM JIBYX JIMHEHHBIX 16.02
yYpaBHEHUH C IByMs IEPEMEHHBIMU
62 Pemrenune cuctem NByX JTMHEHHBIX 17.02

YPaBHEHUH C JBYMS IEPEMEHHBIMHU



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

63

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU

20.02

64

65

66

67

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

[Ipumeps! pelieHus cucTemMm
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

I'paduueckas naTEpIIpETALIHS
YpaBHEHHUS C IBYMS TIEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMSI IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

24.02

27.02

02.03

03.03

bu6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

bubmuorexa [JOK
https://m.edso0.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3a1a4 ¢
ITIOMOIIBIO CUCTEM YPABHEHUI

06.03

69

70

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a1a4 ¢
ITOMOIIBIO CUCTEM YPaBHEHHUU

10.03

13.03

71

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

16.03

72

73

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

17.03

20.03

74

75

JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE

JInHeliHbIE HEPABEHCTBA C OTHOU

23.03

24.03

bu6mmorexa [IOK
https://m.edsoo0.ru/7f42c692

bubnmoreka [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/7f42c840

JIuHeiiHbIe HEPABEHCTBA C OJHOM

76 . 27.03
MIEPEMEHHON M UX PEIICHHE
CucTteMbl TMHEUHBIX HEPABEHCTB C bubmuorexa [JOK
77 - . 06.04
OJTHOM TIEPEMEHHOM U MX PEIIeHNE https://m.edsoo.ru/7f42cb88
CucreMbl TMHENHBIX HEPABEHCTB C bubmumoreka [IOK
78 . . 07.04
OJTHO EPEMEHHOMN M X PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI HHHCHHBfX HEPaBEHCTB C 10.04
OJTHOY TIEPEMEHHOM U MX PEIICHUE
N300
80 m:;egz):re: EZ pa(:zlij:;a U UX 13.04 Bubmiorexa LIOK
papert . ' https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHUCIIOBOM MPSIMOii
n
81 npjzggz}:re: EZ p;BIzsi:I:]:a U UX 14.04 bubmmoreia LIOK
Papere . ' https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHUCIIOBOM MPSIMOi
KonTponbHas padoTa no remam
82 "Hepasencra. CuCTeMBI 17.04
ypaBHEHH"
bu6nmoreka [JOK
83 I1 20.04
OUATHE (pyHicLitH https://m.edso0.ru/7f433c12
O6uacthb omnpeeneHus u bubnuotexa [JOK
84 . 21.04
MHO>KECTBO 3HaYCHUH QyHKINU https://m.edsoo.ru/7f433d84
85 CriocoOwI 3a1anust YHKITUH 24.04
86 I'paduk pynkumm 27.04
87 CaoiicTBa QyHKINH, UX 98.04
oToOpaxeHue Ha rpaduke
88 Urenue 1:1 MOCTPOEHHE TPaPHUKOB 04.05
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH, 05.05

OTpaXXaromuXx pCaIbHbIC PO CCCHI



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

OyYHKIMU, ONUCHIBAIOLIUE MTPIMYIO

bubmuorexa [JOK

90 1 00paTHYIO IPOMOPIIMOHATEHBIC 08.05 https://m.edsoo.ru/7f434bbe
3aBUCUMOCTH, UX TpauKu
91 l'unepOona 12.05
bu6mmoreka [IOK
%2 Punepona 15.05 https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
r =x? 18.
%3 pacpuc ynicumit y = x 8.05 https://m.eds00.ru/7f434572
b =x2 =x3 = \/X, =
94 |x|}',IiK:(I;)ELCKO,ey eme;lie ’ 19.05 Bu6mnorexa LIOK
> TPadH P . ' https://m.edso00.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHIA
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
B . ' https://m.edso0.ru/7f4371aa
Bcepoccuiickas npoBepodHas
pabora
Hrorosas koHTpobHas paboTa /
96 B HiicKast IPOBEPOUHAs 22.05 bubmorexa [IOK
cepocuime pOBEpo ' https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJO0B KypCOB 7 U 8 KJIacCOB, 25.05
000011IeHNEe 3HAHUHI
08 | woromem eyscon 7 n 8 exsceem, 2505 BubmorexallOK
HOB VP . ’ ' https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHNHI
o | e mos | Hmarox
AOB KYP . ’ ' https://m.edsoo.ru/7f437510
000011eHHEe 3HAHNI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
b K
100 METOJ0B KypCOB 7 U 8 KJIacCOB, 26.05 nommorexa L1O

000011IeHNE 3HAHUN

https://m.edso0.ru/7f4376b4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmuorexa [JOK
101 1 29.
0 METOZIOB KypcoB 7 fI 8 knaccos, 9.05 https://m.edso00.ru/7f436b88
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bubmuorexa [JOK
102 1 29.
0 METOJI0B KypCOB 7 H 8 KI1ACCOB, 905 https://m.eds00.ru/7437858
000011IeHNe 3HAHAHI
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

Yucia 1 BEIUUCIIEHUS

Hcnons3oBarh  HayaJbHbIE  NPEICTABICHUS O  MHOXKECTBE
JNEHCTBUTENIBHBIX YUCEN U1l CPABHEHMS, OKPYIJICHUS W BBIYMCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU

MpSMOit

1.2

HpI/IMeHHTB IIOHATHUC apI/I(I)MeTI/I‘IeCKOFO KBaApaTHOI'O KOpPHA,
HaxXOJUTb KBaApaTHBIC KOpPHH, MCIIOJIB3Yyd IIpH HCO6XOI[I/IMOCTI/I
KaJIbKYJIATOP, BBIIIOJIHATDH npeo6pa3013aHI/I;1 BBIpa)KeHI/Iﬁ, COoACpIKAINX

KBaApPATHBIC KOPHH, UCIIOJIb3Ys1 CBOMCTBaA KOpHCfI

1.3

2.1

2.2

2.3

2.4

3.1

3.2

Hcrmonp30BaTh 3amucd  OOJIBIIMX M MaJbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Ipo0ei u creneHeit uncna 10
Anrebpanyeckue BbIpaXXEHUS

HpI/IMCHSITI) IOHATHEC CTCIICHHU C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
npeo6pa30BaHI/1;1 BBIpa)KCHI/II\/'I, coACpiKalmmux CTCIICHU C MLCJIbIM

IIOKa3aTcjIeM

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHAIBHBIX
BBIDA)KCHUII HA OCHOBE IIpaBUJ JEWCTBUM HaJ MHOIOWICHAMH U

anredpandecKuMu 1po0sMu

PacknagpiBaTh KBaipaTHBIN TPEXUIIECH HA MHOKUTENH

[IpumensaTh MpeoOpa3zoBaHUsl BBIPAKEHUH JJIS pEIICHUS pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 peaIbHON MPAKTUKHI
VYpaBHEHHUs 1 HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs M pallMOHAIbHbBIE
YPaBHEHUs, CBOJSLINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMs
MIepeMEHHBIMU

[IpoBoauTh mpocTEWllIMEe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C TPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHCTEMa

YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

Ilepexoguts OT crnoBecHOW  (OpPMYTUPOBKM 3amaud K €€




anreOpandeckoi MOJIENHM C MOMOILIBIO COCTABICHHS YPaBHEHUS HITU
CUCTEMbl  YpPaBHEHUMW, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

HpI/IMeHSITB CBOMCTBA YHCJIOBBIX HCPABCHCTB IJId CPaBHCHUS, OLICHKHU,

peuaTtb JIMHEHBIE HEPaABCHCTBA C O,Z[HOI>'I HepeMCHHOﬁ U UX CUCTEMBI,

34 naBaTh  rpaUyuecKyr0  WUTFOCTPAIlMI0O  MHOXECTBA  PEIICHUN
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIIUH
[lonnMate ©W WCHONB30BaTh (YHKIMOHAIBHBIC TOHATHS M S3BIK
41 (TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHHMsI), OMPEACIATh 3HAUCHUE
' (GYHKIIMU 1O 3HAYEHUIO apryMEHTa, ONpeAeNsiTh CBONCTBA (DYHKIIUU
1o e€ rpaduky
Ctpouts rpadvKu dJIeMEHTAPHBIX (PYHKIHIA BHIA:
42 y=k/x

y=k/x , y =x%, y = X3, Y = [X|, OTUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUH
o e€ rpaduky




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna 1 BBIYUCIICHUS
11 KBanpatusiit kopenb u3 uyucna. Ilonsrue 00 wuppalnMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAXKCHHUIM U BBHIYUCICHUSIM. J{eHCTBUTEIbHbBIE
qrcia
1.3 Crenens c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpatuslii TpéxuiieH, pa3ioKeHUE KBAPAaTHOTO TPEXUICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 Crnosxenue, BBIYMUTaHUE, YMHOXKEHUE, JIEJICHHE alre0pandeckux Ipooeit
24 PanrioHanbHbIE BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHHS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemennie ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM M KBaJPaTHBIM
3.3 [Tpocreiime ApoOHO-pallOHATIbHbBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS NMEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHI C ABYMs NEepeMEeHHbIMU. [IpuMepsl pemenus cucteM
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Perienue TeKCTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 UrcnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEpABEHCTBA C OJJTHON EPEMEHHON
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIIUA
i1 [lonatue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOKECTBO 3HAYCHHN
' ¢byakmun. CriocoObl 3amanus QyHKITHI
4.2 I'paduk pynkmuu. Urenue cBoicTB GyHKIMM 10 €€ Tpaduxy
4.3 [Tpumeps! rpadukoB PyHKITHH, OTPAXKAIOMINX peaTbHbIE TPOIIECChHI




OyHKIMM, OINUCHIBAIOIIME TMPAMYI0O M OOpaTHyl0 MpPONOPIUOHATILHBIE

. 3aBUCUMOCTH, UX I'pauKu

4.5 OyHkuu y =x% y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe peuieHre ypaBHEHUH U CUCTEM ypaBHEHUI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, MPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEMETOB

YMeHue onepupoBaTh MOHSATUSAMM: ONMpEeSieHHue, aKkCuoMa, Teopema,
JI0KAa3aTeNIbCTBO; YMEHHUE pAaclo3HaBaThb HUCTHHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJIUTH TPHUMEPHl W KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSITHSIMHU: HAaTypalbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IeJI0€ YHCJIO, MOAYJIh YHCIA, OOBIKHOBEHHAs ApoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBATh U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, airedpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €AMHUIBI; YMEHHME BBINOMHATH PACUYETHl MO (QopMyIam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JI0KEHHE MHOIOYJIEHA HA MHOYKUTENIH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecpupoBaTh NOHATUAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE penlaTh JUHEHHBbIE M KBaJpPAaTHbIC YpPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHU 33]1a4 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 3aJa4; YMEHUE HCIOJIb30BaTh KOOPJIAWHATHYIO
MNpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMEHbBIIEEC 3HAYCHHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIIUH, UCTIOTH30BATh TPAPUKH [Tl ONIPEACTICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3aJad U3 JAPYTuX
Y4eOHBIX TPEAMETOB W pEATbHOW IKM3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass U TeOMETpUYEcKass  IMPOrpeccur;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJIEAOBAaTENbHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
JOIM WU 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOUMOCTh
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYYEHHOE PEIIEHHE W OlEHUBATh MPaBAONOJA00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: QUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPSAMOYTOJIBHBIM TPEYTrONbHUK,
Me/naHa, OMCCEKTpUca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIbHHUK,

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnemus;
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11

12

OKPY’KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKJICHUE TI€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nojxobue ¢uryp, noJ00HbIe TPEYTrOJIbHUKN, CHMMETPHSI OTHOCUTEIILHO
TOYKM M TNPAMOH; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUMHYC M KOCHHYC yIJla TPEyrojbHHKa), IUIOLIab;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAEH

YMenue wu3zo0paxarb IUIOCKHE (UIypel M UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TIOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OITMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIL30BAThL BCKTOPHBI W KOOPAWHATHI IJIA TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMmbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHMS, pa3Max YHCIOBOTO HabOpa;
YMEHHE  W3BJICKaTh, HHTEPIPETUPOBATH H  IPEOOpPA30OBHIBATh

uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iMIAaX M Ha JguarpaMmax,




OTPaKAIOIIYIO CBOWCTBA W XAPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaThb N3MCHYUBbLIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe
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YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBbITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBICHWUH, MMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHI B OKpYXalolleM MHpPE H B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHUE 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




IHEPEYEHbB 3JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku 1enMMOCTH LIETIbIX YHCe

19 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
' MIEPUOINYCCKHE IPOOH

13 Panmonanbupie  ymucna. ApH(QMETHYECKHE ONepalud C PaldOHATbHBIMU
' qucIaMu

14 HelictButenpHble uuciaa. Apu@MeETHUYECKHE OINepalnud C JACHUCTBUTEIHHBIMU
' YyHClIaMu

L5 [TpuOmmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
. pe3yJibTaTa BBIYUCICHUI

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

95 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I1OKa3aTeseM.
. CgoiicTBa cTeneHn

2.3 MHorousIeHBI

2.4 Anrebpanueckas 1poob

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
. apuQMeTHUYECKUMHU KOPHSIMH HAaTypalbHON CTETICHH

3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
- YpaBHEHUHU

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBLIX 3a1a4

4 YucnoBble OCIE10BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN

42 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
' IIPOLIEHTOB

S) OyHKIMU

5.1. OyHknusg, crnocoObl 3amanus  ¢yHKnuu. ['paduk  ¢yHkmuu. ObmacTs




ompeesieHUs 1 MHOXKECTBO 3HaueHu ¢yHkiuu. Hynu ¢yakuun. [TpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U

MUHUMYMBl (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha

IPOMEXKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






