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HopmatuBHas 6a3a

3akoH «O0 obOpazoBanuu B Poccutickoit denepanum» ot 29.12.2012 roga Ne

2713-93;

denepanabHbli  TOCYAapCTBEHHBIA 00pa3oBaTEIbHBIM CTaHAAPT CPEIHEro
po(hecCuOHaTBFHOTO o0OpazoBaHus o CIIEIMAIBHOCTH 53.02.03
«MHCTpyMEHTaIbHOE HCTIOJIHUTENBCTBOY (110 BUJaM HHCTPpyMEHTOB) oT 23.12.2014

r. Ne1608;

®denepanabHBIl TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO

oOmiero oopaszoBanus (mpuka3 Munucrepctsa npocsemenuss PO ot 31.05.2021 r.

Ne287)

[Ipuka3 MunncrepcrBa npocsemenuss Poccum ot 09.10.2024 1. Ne704 «O
BHECEHUU M3MEHEHMH B HEKOTOpbIe IpHKa3bl MuHucrepcra npoceuienus PO,
Kacaronecs: (penepanbHbIX 00pa3zoBaTENbHBIX MPOrpaMM OOLIEr0 00pa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHUs U CPEIHETO 00IeT0 00pa30BaHUs»;

[Ipumepnas mporpamma BocnuTanus (mportokon Ne2/20 ot 02.06.2020 r.
benepaibHOro y4eOHO-METOIMYECKOT0 00bEIMHEHHUS 110 O0LIEMY 00pa30BaHUIO);

Vuebnsiii mman ['BIIOY «Boponexckas crnernuanbHas My3bIKallbHas IIKOJa

(xomtemk)» Ha 2026-2027 y4ueOHBIN ro.



HHOACHUTEJIBbHAA 3AIIUCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
oOecrieunBaeT U3yYeHHUE IPYTruX JAUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TAaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y 0OydYaOmUXcsi HAyYHBIX MPEACTABICHUN O TMPOUCXONKACHUA € CYIHOCTU
anrebpandeckux abCTpakiui, crnocode OTpa)KeHHsl MaTEeMaTHYeCKON HayKoil sBIEHUH U
IpOIIECCOB B TpHUpPOAE U OOIIeCTBE, PO MATEMaTHUYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHS, HEOOXOAMMBIX JJISl aJaNTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuyenue
anredpsl o0ecreurnBaeT pa3BUTHE YMEHUS Ha0Il01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JEHCTBUS U BBIBOJBI, (GOPMYIUPOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
Pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYAIOIMIUXCS: OHH HCIOJB3YIOT JEAYKTHBHBIC U
WHAYKTUBHBIE PACCYXJCHUs, 000OIIEeHHEe M KOHKPETH3AIUIO, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe MpeAroyiaraeT 3HAYUTEIBHBIH O0BEM CAMOCTOSTENBHOW AEATEIBHOCTH
0o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pEIIeHHEe 3ajady  SBJSeTCS  peaju3aluei
JeSTEIbHOCTHOIO ITPUHIINIIA O0yUEHUS.

B cTpykType nporpaMmmMbl yaeOHOTO Kypca «Asredpay Jjisi OCHOBHOTO 00111eT0 00pa30BaHUs
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOAUYECKUE JINHUU: «Yucna U BBIYMCICHUSY,
«AnreOpanydecKkue BBIpAXKECHU», «YPaBHEHUS W HepaBeHCTBay, «DyHkimm». Kaxmas u3 sTHx
COJIEPKaTENbHO-METOAUYECKHX JINHUN Pa3BUBACTCS HAa NPOTSHKEHUM TPEX JIET U3yYeHUs Kypca,
B3aMMOJICMCTBYS C APYTMMHU €ro JUHUSIMH. B Xone usyueHus yueGHOro kypca oOyyarouigmcs
IIPUXOJNTCS JIOTHYECKU PACCYXkAATh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B Mporpammy ydeOHOro kypca «AnreOpa» BKIIIOUEHbl HEKOTOpPBIE OCHOBBI JIOTHKH,
IpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasjenax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUYAIOIIMMKCS OCHOB YHUBEPCAIbHOTO MATEMAaTHYECKOTO SI3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Coneprxanue TuHUU «HUKcla 1 BBIYUCICHUS» CIYKUT OCHOBOU ISl JAIbHEHIIIET0 U3yUeHUs
MaTe€MaTHUKH, CIOCOOCTBYET pa3BUTHIO Yy  OOydYalOIMIMXCA  JIOTHYECKOTO  MBIIUICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJI30BATHCS ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJMMBIX [IJIsi TOBCEIHEBHOW XKM3HU. Pa3BUTHE MOHATHUS O YHCIIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAIMOHATBHBIMU M UPPALMOHAIBHBIMH YHCIIAMHU,
(GhopMHUpPOBaHUEM TIPEACTABICHUIN O JMEHCTBUTEILHOM YHCIEe. 3aBEPIICHNE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Copepxanue JByX anreOpanueckux JHHHA — «AnreOpandeckre BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y 00YUAIOIINXCS MATEMATHIECKOTO
amnmapara, HeoOXOIUMOTO JIJIsl peIIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro oOmiero o0pa3oBaHHs y4eOHBIH MaTepuai
TPYNIUPYETCS BOKPYT pPAalMOHATBHBIX BBIpaKEHUH. AnreOpa IeMOHCTPUPYET 3HAYCHUE
MAaTEMAaTUKN KaK s3bIKa JJISA IMOCTPOCHUSA MAaTEMaTHYCCKHUX MO)IeJ'IeI\/'I, OMHUCaHUA MPOUCCCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JalbHEHIIee pa3BUTHE
AJITOPUTMUYCCKOIO  MBIIIJICHUS, HeO6X0}II/IMOFO, B YaCTHOCTH, I OCBOCHHA KYypcCa
UHPOPMATUKK, ¥ OBJAJCHHE HaBBIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpaszoBanue
CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.



Conepxkanrie  (QYHKIIMOHAIBHO-TpaUYEeCKOW  JIMHUM  HAIEJIGHO Ha  TOJyYCHHE
00y4JarIUMUCS 3HAaHUH 0 QYHKIUSAX KaK BaXKHEUIIEH MaTeMaTHIeCKONW MOJIEIH TSI OTICAHUS U
HCCJICIOBaHMS PAa3HOOOPA3HBIX MPOIECCOB M SBJIECHWUW B mpupone u oOmectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PAa3INYHBIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKAa MATEMATHKU — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUN O POJIM MATEMATHKHU B PA3BUTUU [TUBWIH3AINH U
KYJIBTYPBI.

CormnacHo yueOHOMY TuTaHy B 79 Kitaccax u3ydaeTcsl yaeOHbIN Kypc « AnreOpa, KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lesibl cojepkaHus: «Yuciaa UM BBIUMCICHUSD,
«AnreOpanyeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha uzydenue yueGHOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca

(3 gaca B Heento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B
HEJIEII0).

COILEPKAHUE OBYYEHUSA

Yucsia ¥ BLIYUCICHUSA

KBanparubeiii kopeHb u3 uucna. [lonstue 00 wuppanroHanbHOM uyucie. JlecsTuuHbie
npUOJIMKEHUST UPPALMOHANBHBIX uncell. CBOMCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNM U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qyucia.

CreneHs ¢ 1eqbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIA.

AuredpanyecKkne BbIPaKeHUS

KBanpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIH.

Anrebpanueckass Jpodb. OcHOBHOE CBOWCTBO anredpamdeckoil napoOu. CroxeHue,
BBIUUTAHNE, YMHOXKEHHE, JIeJeHne aiaredpanueckux aApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI U HepaBeHCTBA

KBanparHoe ypaBHeHue, Qopmysia KOpHEH KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUU, CBONANIMXCA K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimme npoOHO-
paloOHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C JABYMSI MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUH C IBYMsI IEpEMEHHBIMU. [ [pMepBI penieHus CHcTeM HEIMHEWMHBIX YPaBHEHUN C IBYMsI
NIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

YucnoBble HEpaBEeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHMNIBHOCTh HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOW mepeMeHHOW. Cucremsl

JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA



[Tonsitne gynkiuu. OOIACTh ONMpeaeIeHUss 1 MHOXECTBO 3HaYeHH (QyHKIuH. CriocoOs!
3ananus QyHKIUH.

I'padux ¢ynkuuu. UreHue cpoiictB ¢yHkuuu mno e€ rpaduky. [Ipumepsr rpadukon
(GYHKIHIA, OTpasKaIOIIUX peabHbIC MPOLECCHI.

@OyHKIMK, ONMHUCHIBAIONIME MPSAMYI0 M OOpaTHYIO MPONOPHUOHANBHBIC 3aBUCHMOCTH, HX
rpapukn. OyHKIEA Y = X2,y = X3,y = VX, y=|x|. [paduueckoe pemenne ypaBHeHHil 1 cHCTEM
YpaBHEHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Pe3yJabTAaThl OCBOCHUS MPOrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTepU3yIOTCH:

1) naTpuoOTHYECKOE BOCIIMTAHME:

MPOSIBIICHMEM MHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTeMaTU4YECKOM IIKOJIbI, K UCIOJb30BAHUIO TUX JOCTHKEHHUH B IPYTUX HAYKaX W MPUKIIATHBIX

chepax;
2) rpakIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TpakAaHWHA W pealu3alid ero IMpas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (YHKUMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYp I'PaXJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MpPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN
HayKH, OCO3HAHMEM BAKHOCTH MOPaJIbHO-ITHUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIUTAHHE:

YCTAaHOBKOM HA AKTUBHOE y4acTHE B DPEIICHUM IPAKTUYECKHUX 3a1ad MaTeMaTHYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HH VI YCHEIHONW Mpo(ecCHOHANBHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MIO3HAHMS:

OpHUEHTAIlMeH B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEACTaBICHUN 00

OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MPUPOABI M OOINECTBAa, NOHUMAaHUEM
MaTeMaTHYECKOM HayKH Kak cQepbl YeJOBEYECKOW MAEATeNbHOCTH, 3TAanoB €€ pPa3BUTUSA U



3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHN, OBJIAJEHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpO Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAAECHUEM NPOCTECHIIMMH  HABBIKAMH
MCCIIEI0BATENBbCKON IEATEIbHOCTH;

6) pu3nyeckoe BocnuTaHue, GopMUPoOBaHNe KYJIbTYPbI 310POBbSI H SMOIHMOHAIbBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSATh MaTEMAaTHYECKHE 3HAHUS B HHTEPECaX CBOETO 370POBBS, BEICHHS
3JI0pOBOTO 00pa3a >KMU3HH (3J0pOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEXXHUM 3aHITUH M OTIBIXA,
perynsipHasi (puznyecKass akTUBHOCTb), CQOPMHUPOBAHHOCTHIO HABBIKAa pedIIeKCHUH, MpU3HAHHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JIPyroro 4ejIoBeKa;

7) IKOJOIrH4eCKoe BOCIIMTAHUEC:

OpHEHTAIeH Ha NMPUMEHEHHWE MATeMAaTUYCCKUX 3HAHWH ISl PEIICHUs 3371a4 B 00JacTH
COXPAHHOCTH OKpYXalollei Cpefpl, MIAaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
NOCHEACTBUM JUIsl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100AJBHOIO XapakTepa SKOJIOIMYECKHUX
npo0JieM U myTel UX pelieHus;

8) amanTanus K M3MEHSIOIIMMCS YCJIOBHSIM COIHAIBLHOIM M MPUPOIHOI cpeabl:

T'OTOBHOCTBIO K IIGIZCTBH?IM B YCIIOBUAX HGOHpeIleJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHSA CcBOCH
KOMIICTCHTHOCTH 4YCPEC3 IMPAKTHYCCKYIO ACATCIBbHOCTb, B TOM YHCJIC YMCHHUC YUUTHCA Y APYI'UX
JIIO[[GfI, HpI/IO6peTaTI) B COBMECTHOM JACATCIBHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIICTCHIHMH W3
OIIbITa JPYTHUX,

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIUpOBaTh UIEH,
MOHSTHSI, TUIIOTE3bl 00 0OBEKTAaX M SBJICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(QUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TPeOYyIOUIMI KOHTpMEp, KOPPEKTHPOBATh NPUHUMAEMbIe PELICHUs U JIeHCTBUS,
(bopMyIMpOBAThH U OLIEHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS
Ba3oBbie Jjornueckue qeiicTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHWA MEXAY TOHITHSAMHU, (POPMYIMPOBATH OMNPEIACICHUS TOHATUH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS AJs1 0000IIEeHUS 1
CpPaBHEHUS, KPUTEPUU ITPOBOAMMOIO AaHAIIN3A;

e BOCIPHHHMATH, (OPMYIUPOBATH U TPEOOPA3OBLIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIINE, YCIOBHBIC,

e BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U MPOTUBOpPEUHS B (paKTax,
JAHHBIX, HAONIOACHUSAX W YTBEPXKICHHUAX, MNpejaratb KPUTEPUU JJIA BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JeJaTh BBIBOJBI C HCMOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIFOUEHU I, YMO3AKIIOUECHHUH 110 aHAJIOTHH;



e pa3duparh JOKA3aTEILCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUN (TIPSIMBIE U OT MMPOTHBHOTO),
MPOBOJNTH CAaMOCTOSITEILHO HECIOXKHBIC JOKAa3aTeIbCTBA MaTeMAaTHYECKUX (DAKTOB,
BBICTPAaNWBaTh apPryMEHTAIIMIO, MPUBOIUTH MPUMEPHI M KOHTPIPUMEPBI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpaTh croco0 pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BeIOMpaTh HauboJee MOIXOMSIIUNA ¢ YIETOM CaMOCTOSTEIILHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLcKue AeiiCTBHA.

e  HCIIOJIB30BATh BOIPOCHI KaK UCCIICA0OBATEIBCKUI HHCTPYMEHT IMO3HAHMSI, (POPMYJINPOBATH
BONIPOCHI, (UKCHUPYIOIINE MPOTHBOPEUHE, MPOOJIEMY, CaMOCTOSTEIILHO YCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATh THIIOTE3Y, apr'yMEHTUPOBATh CBOIO MO3UIUIO, MHCHHE,

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY IUIAHY HECJIOXKHBIA AKCIICPUMEHT,
HEeOO0JIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHYeCKOro 00ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0I;

e CaMOCTOSATEIBHO (HOPMYIHUPOBATH 0OOOIICHHUS U BBIBOIBI 110 Pe3yJIbTaTaM IMPOBEAEHHOIO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTh TIOJYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIEHHNIH;

e MPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOIECCA, & TAKIKE BBIIBUTATh MPEIITOJIOKCHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmueii:

e  BBIABIATH HEJOCTATOUYHOCTh M M30BITOYHOCTh MH(GOPMALINH, JaHHBIX, HEOOXOAUMBIX JJIS
pEILIEHNUs 3a1a4H;

e BBIOMpATh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO
pas3INYHbIX BUAOB U (POPM NPEICTABICHHUS;

e BBIOMpaTh GopMy IpelcTaBICHUS WHPOPMALUMU U WILIIOCTPUPOBATH PELIaeMble 3aJ1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

e OLEHUBATh HAAEKHOCTb MH(POPMALMU IO KPUTEPUSM, NMPEIJIOKEHHBIM YUHUTENEM WIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHA:

e BOCIPUHHUMATH M (HOPMYITHUPOBATH CYXKJCHUS B COOTBETCTBHU C YCIOBHSIMH W IIEISIMH
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3pPEHHS B YCTHBIX M TUCbMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUsS 10 XOJy pEIICHUs 3a1add, KOMMEHTHPOBATh MOJIYYCHHBIH
pe3yJbTar;

e B X0JIe OOCYXICHHUS 33aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIEMBI,
pelraeMoil 3a1aun, BbICKa3bIBaTh MJIEH, HAIEJICHHbIE HAa TIOUCK PELICHMS, COMOCTaBIAThH
CBOM CYXKJICHUS C CY>KICHHSIMH JIPYyTUX YIACTHUKOB JHAI0ra, OOHApY>KUBATh pa3iindue U
CXOJICTBO TO3UIMHA, B KOppeKTHOH ¢opme (HopMyTupoBaTh pa3HOIJACHs, CBOU
BO3PaKCHHUS;

e MPEICTABIATH PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, MCCIEJOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO BHIOMPATh (OpMAT BBICTYIUICHHS C YYE€TOM 3a7ad TPE3CHTAUU H
0COOEHHOCTEH ay TUTOPHH;

e TIOHMMaTh M UCIIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON W MHAWBUAYAIBHON pabOTHI IpH
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a7ay;

e TIPUHMMATH IIeJIb COBMECTHOW AEATENHHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pactpenensiTs BUAbI paboT, JOroBapUBaThHCs, 00CYKIaTh MPOIECC U pe3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;



e Y4YacTBOBATh B I'PYMIOBHIX (popmax paboThI (00CYykIeHNs, 0OOMEH MHEHHSIMHU, MO3TOBBIE
HITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS C
JIPYTUMU 4YJIEHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOLIHMIA MPOJYKT IO
KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA
CaMoopraHmaunﬂ:

e  CaMOCTOSITEIbHO COCTABJISATH IJIaH, AITOPUTM PEIIeHUs 3a1a4u (WK €ro YacTh), BBIOUPATh
Croco0 pemeHus ¢ y4€TOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(pOpMaLUU.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

e BJAJETh CHOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ysbTaTa peleHHs
MaTeMaTHYeCKOM 3aa49Hu;

e IpeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELICHUM 3aadd, BHOCUTHb
KOPPEKTHBBI B JESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OLIEHUBATh COOTBETCTBHE pe3yJIbTaTa AESTEIbHOCTU IOCTABJIEHHOM LIETH U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WIN HEJOCTHKEHUS LIeIH, HaXOAUTh OUIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHus B 8 kiacce oOydarouuiics NOJTy4YUT CIEAYIOIIHME IpeIMETHbIE
pe3yJIbTaThl:

Yuciia 1 BBIYUCICHUSA

Hcrnonb30BaTh HayallbHbIE IIPEICTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YMCEN MJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATH MOHATHE apU(PMETHIECKOT0 KBaAPATHOTO KOPHS, HAXOIUTh KBaApaTHbIE KOPHH,
UCIIONIB3YSl TPU HEOOXOIHMMOCTH KaJbKYJATOpP, BBIMOJHATH MPeoOpa3oBaHUSl BBbIPAKEHUH,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Y CBOMCTBa KOpHCfI.

Hcnonp30BaTh 3amucu OONBIIMX M MajblX YUCEN C TOMOIIBIO JECATUYHBIX JIPOOEH u
crenener uucia 10.

Auredpanyeckune BbIPaKeHHUs

HpI/IMeHHTB INOHATHC CTCIICHHU C ICJIBIM IIOKa3aTCJI€M, BBIIIOJIHATH Hp606pa30BaHI/IH
BI)Ipa)KeHI/II\/’I, CoACpKaAIMX CTCIICHHU C TCJIbIM ITOKA3aTCICM.

BBINONMHATE TOXAECTBEHHbIE MPEoOpa3oBaHMs paIlMOHATIBHBIX BBIPAKEHUN Ha OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH JpoOsiMHu.

PackmanpiBaTh KBaApaTHBINA TPEXUWICH HA MHOKUTEITH.



[TpumensTh npeoOpa3oBaHMsl BIpAXKEHUHN AJIs PELLICHUs Pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEATbHON IPAKTHKHY.

YPaBHeHI/IH H HEPABCHCTBA

Pemate JII/IHGfIHBIC, KBaJApaTHBIC YPABHCHUA U PALlMOHAJIBHBIC YPAaBHCHUS, CBOIAIIUCCA K
HHUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyMs IIEPEMEHHBIMHU.

IIpoBOINTH MPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM IrpaduyecKuX MpecTaBlIeHui (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoqute OT ciOBeCHOW (OPMYIHPOBKM 3a1aun K e€ anreOpandeckod Mojenu ¢
IIOMOILIBIO  COCTaBJICHUS YypPaBHEHHUS WM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJyYEHHBINA Pe3yJIbTarT.

[TpuMeHSTH CBOMCTBA YUCIIOBBIX HEPABEHCTB UIS CPAaBHEHHS, OLICHKHU, pEIIaTh JTMHEWHBIC
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM W WX CHCTEMbI, JaBaTh TI'padUUYECKyH0 HILTIOCTPAINIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKINHA

[Tonnmath 1 UCTIOIB30BaTh HYHKIIMOHATIBHBIC IOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYCHMSI ), ONIPEISIISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsATh CBOHCTBA
¢byHK1IMU 0 €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKIUN BUja:

y = kiIX, y = X2, y = X3,y = |x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOH (YHKIH 1O €&
rpapuky.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumeHOoBaHMe pa3ziesioB U TEM IPOrpaMMbl KosiuecTBo yacoB dnekTpoHHbIe (UdPOBbIe) 06pa3oBaTEIbHbIE
n/o pecypchl
Bcero KoHTpoJsibHBIE [IpakTHyeckue
paboThI paboThI
1 [loBTOpEHUeE 6 1
2 Yucna u BeruucaeHus. KBagpaTHbele KOpHU 15 bubauoTteka LJOK
https://m.edsoo.ru/7f417af8
3 Yucsaa v BeruyMcaeHusA. CTeneHs C LeJ1bIM 7 bubauorteka LHIOK
1oKasaTeJsieM https://m.edsoo.ru/7f417af8
4 Anrebpaunyeckue BoipakeHUs. KBasjpaTHbIN 5 1 Bub6anoTeka LIOK
TPEXYJIEH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckre BbIpayKeHHs. 15 1 bu6saunoTteka [JOK
Anrebpaunyeckas Jpobb https://m.edsoo.ru/7f417af8
6 YpaBHeHUs U HepaBeHCTBA. KBasjpaTHbie 15 1 bu6saunoTteka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHCTBa. CUCTeMbI 13 Bu6auoTeka [JOK
ypaBHEHHUU https://m.edsoo.ru/7f417af8
8 YpaBHeHud U HepaBeHCTBa. HepaBeHcTBa 12 1 Bu6auoTeka [JOK
https://m.edsoo.ru/7f417af8
9 ®yHkuuU. OCHOBHbIE TOHATHUSA 5 bubaunoTteka LIOK
https://m.edsoo.ru/7f417af8
10 |®ynkyuu. YucnoBble QyHKLIUU 9 Bu6anoteka LJOK
https://m.edsoo.ru/7f417af8
11 |I[loBTOpeHHe U 06061IEHHE 6 2 bu6siunoTteka [JOK
https://m.edsoo.ru/7f417af8
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INIOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosinyecTBO 4yacoB Jarta J/ieKTpOoHHbIE IUPPOBbIE
n/n U3y4eHUsl o6pa3oBaTe/IbHbIE PECYPChI
Bcero| Kontposbnble | [IpakTuyeckue
paboThI paboThI

1 |IloBTOpeHuUE 1 02.09.2026

2 |lloBTOpEHUE 1 04.09.2026

3 |lloBTOpEHHE 1 05.09.2026

4  |TloBTOpEHUE 1 09.09.2026

5 |IloBTOpEHHE 1 11.09.2026

6 |BxojHasi KOHTpOJIbHAsA paboTa 1 1 12.09.2026

7 |KBazpaTHBIM KOpEHb U3 YUCJIA 1 16.09.2026 |bubsnoTteka LJOK
https://m.edsoo.ru/7f42d452

8 |[loHsATHE 06 MpPpPAIMOHAJIILHOM YHCJIE 1 18.09.2026 |bu6snoTeka LIOK
https://m.edsoo.ru/7f42eaaa

9 |llecaTu4Hble NPUOIMIKEHHUS UPPAIMOHAbHBIX YU CE 1 19.09.2026

10 |[lecaTu4yHble MPUOIMIKEHUS UPPALIMOHABHbBIX YHCE 1 23.09.2026



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

11 |/lelicTBUTE/NbHbIE YUCIA 25.09.2026
12 |CpaBHeHHe AelCTBUTENbHbBIX YHACE 26.09.2026
13 |CpaBHeHHe AeNCTBUTENbHbBIX YHACE 30.09.2026
14 |ApudmeTHyecKkUil KBaJipaTHbIA KOPEHb 02.10.2026
15 |YpaBHeHHMe BUja X* = a 03.10.2026
16 |CoiicTBa apudMeTUYECKUX KBaZPAaTHbIX KOPHEN 07.10.2026 |BubsaunoTeka LIOK
https://m.edsoo.ru/7f42d862
17 |CBoiicTBa apudMeTUYECKUX KBaZPaTHbIX KOPHEN 09.10.2026 |BubsanoTeka LLIOK
https://m.edsoo.ru/7f42d862
18 |I[Ipeobpa3zoBaHMe YUCJIOBbIX BhIpaXKEHUH, COJIEpKALAX 10.10.2026 |bu6sauoTeka LIOK
KBaJipaTHble KOPHHU https://m.edsoo.ru/7f42dd26
19 |I[Ipeob6pa3zoBaHMe YUCJIOBbIX BIpAXKEHUH, COJIEpKAIAX 14.10.2026 |bu6sauoTeka LIOK
KBaJlpaTHble KOPHU https://m.edsoo.ru/7f42ded4
20 [[Ipeo6pasoBaHHEe YHCIOBBIX BhIpAKEHUH, COlepKALUX 16.10.2026 |bubsnoTeka LIOK
KBaJlpaTHble KOPHU https://m.edsoo.ru/7f42e0be
21 |IIlpeo6pa3oBaHUeE YUCTOBBIX BbIPAXKEHUH, COAEpKALUX 17.10.2026 |bubsuoTteka LJOK
KBaJIpaTHble KOPHHU https://m.edsoo.ru/7f42e262
22 |CreneHb C 1leJIbIM OKa3aTeJeM 21.10.2026 |Bu6snoTteka [JOK
https://m.edsoo.ru/7f4354a4
23 |CranjapTHas 3aluch Yucaa. PaamMepbl 06beKTOB 23.10.2026 |bubanoTeka LOK
OKpY’Karliero Mupa (0T 3JieMeHTapHbIX YaCTHI] 10 https://m.edsoo.ru/7f436098
KOCMHYECKUX 00'bEKTOB), AJIUTEJbHOCTD MPOLIECCOB B
OKpy>KalolleM MUpe
24 | CBOMCTBA CTENEHHU C 1IeJIbIM OKa3aTeseM 24.10.2026 |Bbub6snoTeka [IOK

https://m.edsoo.ru/7f435648
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25 |CBoO¥CTBa CTENEHHU C LieJIbIM I0Ka3aTesIeM 06.11.2026 |BbubsuoTteka [JOK
] https://m.edsoo.ru/7f435648
26 |CBOMCTBa CTENEHH C LIeJIbIM [T0OKa3aTeseM Bu6samorexa L[OK
https://m.edsoo.ru/7f435648
27 |CBOMCTBA CTENEHHU C 1I€JIbIM OKa3aTeseM 07.11.2026 |Bbu6suoTteka [JOK
https://m.edsoo.ru/7f43599a
28 |CBoMCTBA CTelleHHU C 1leJIbIM oKa3aTeseM 11.11.2026 |bu6sunoTeka [JOK
https://m.edsoo.ru/7f435ed6
29 |KBazpaTHbIM TPEXUJIEH 13.11.2026
30 |KBagpaTHbIN TpEX4JIeH 14.11.2026
31 |Pa3JyiokeHHe KBaJIpaTHOTO TPEXUJeHAa Ha MHOKUTEU 18.11.2026 |bu6sauoTeka LIOK
https://m.edsoo.ru/7f42fd38
32 |Pa3JyiokeHHe KBaJIpaTHOTO TPEXUJieHAa Ha MHOXKHUTEJU 20.11.2026 |Bbub6aunoTteka [JOK
https://m.edsoo.ru/7f42fd38
33 |KoHTposibHas paboTa o TeMaM "KBaZjpaTHble KOPHH. 21.11.2026 |bubanoTeka LLIOK
Crenenu. KBagpaTHbli TpexusieH" https://m.edsoo.ru/7f42ec80
34 |Anrebpauyeckas Apobb 25.11.2026 |bubanoTeka LLIOK
https://m.edsoo.ru/7f430382
35 |/lomycTUMble 3HaUYEHUs IEPEMEHHBIX, BXO/SUX B 27.11.2026
asirebpanyeckre BbIpaXKeHHUs
36 |/JlomycTUMble 3HaUYE€HUs IEPEMEHHBIX, BXOJALHUX B 28.11.2026
asirebpanyeckre BbIpaXKeHHUs
37 |OcHOBHOE CBOMCTBO aJrebpaniyeckou Apo6u 02.12.2026 |BubsuoTteka [JOK
https://m.edsoo.ru/7f4308e6
38 |CokpalleHue apoben 04.12.2026 |BbubsuoTteka [JOK

https://m.edsoo.ru/7f430a8a
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39 |CokpalyeHue fpobeit 05.12.2026 |BubsaunoTeka LIOK
https://m.edsoo.ru/7f430f44

40 |CoxkpaleHue apobeit 09.12.2026 |BbubsaunoTeka LIOK
https://m.edsoo.ru/7f430f44

41 |CnoxkeHue, BbBIYMTAaHUE, YMHOXKEHHUE U JleJIeHUe 11.12.2026 |bu6sauoTeka [JOK
asirebpanyeckux Apooben https://m.edsoo.ru/7f43128c

42 |CnoxxeHue, BbBIYMTAaHUE, YMHOXKEHHE U JleJIeHUe 12.12.2026 |bub6sunoTeka [JOK
aJrebpanyecKux Apobei https://m.edsoo.ru/7f4315c0

43 |CnoxxeHue, BbBIYMTAHUE, YMHOXKEHHE U JleJIeHUe 16.12.2026 |bub6sunoTeka [JOK
aJrebpanyecKux Apobei https://m.edsoo.ru/7f4318c2

44 | CnoxxeHUe, BbBIYMUTAaHUE, YMHOXKEHHUE U JleJIeHUe 18.12.2026 |bu6sunoTeka [JOK
aJrebpanyecKux Apobei https://m.edsoo.ru/7f431a20

45 |IIpeo6pa3oBaHue BbIpaXKEHUH, COAEPIHKALIUX 19.12.2026 |bu6sunoTteka L[JOK
ajrebpanyecKue Ipo6u https://m.edsoo.ru/7f43259c

46 |IIpeobpa3oBaHue BbIpaXKEHUH, COAEPHKALIUX 23.12.2026 |bubanoTeka LLIOK
ajrebpanyecKue Ipo6u https://m.edsoo.ru/7f432736

47 |Tlpeo6pa3oBaHUe BbIpaKEHUH, CoZleprKalluX 25.12.2026 |Bbub6sunoTteka [JOK
ajrebpanyecKue Ipo6u https://m.edsoo.ru/7f432736

48 |KoHTpoJsibHas paboTa no Teme "Anrebpaunyeckas 26.12.2026 |Bbub6snoTteka [JOK
Jipo6b" https://m.edsoo.ru/7f431d36

49 |KBagpaTHOe ypaBHeHUe 13.01.2027 |bubsauoTeka LIOK
https://m.edsoo.ru/7f42eela

50 |HemoJsiHOe KBaJjpaTHOEe YpaBHEHUE 15.01.2027 |bu6auoTteka LJOK
https://m.edsoo.ru/7f42eela

51 |HemnoJsiHOe KBaJjpaTHOe YpaBHEHUE 16.01.2027 |bubauoTteka LJOK
https://m.edsoo.ru/7f42eela

52 |®opmMyJia KOpHeH KBaipaTHOTO YpaBHEHUS 20.01.2027 |BbubanoTeka LLIOK

https://m.edsoo.ru/7f42f158
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53 |®opmysia KOpHEN KBAJ[PAaTHOTO YPABHEHHUS 22.01.2027 |bubanoTeka LIOK
https://m.edsoo.ru/7f42f3f6
54 |®opmysia KOpHEN KBA[PAaTHOTO YPAaBHEHHUS 23.01.2027 |bubanoTeka LIOK
https://m.edsoo.ru/7f42f5a4
55 |Teopema Buera 27.01.2027 |bubauoTeka LJOK
https://m.edsoo.ru/7f42fef0
56 |Teopema Buera 29.01.2027 |bubauoTeka [JOK
https://m.edsoo.ru/7f430076
57 |PeleHue ypaBHEeHUH, CBOAAIIMXCS K KBaJIpaTHbIM 30.01.2027 |bubsuoTeka [JOK
https://m.edsoo.ru/7f43c542
58 |PemeHue ypaBHeHUH, CBOASAIIUXCSA K KBAaJpaTHbIM 03.02.2027 |Bu6suoTteka [JOK
https://m.edsoo.ru/7f43c3d0
59 |lIpocTeiiine Apo6HO-pallMOHaIbHbIE YPAaBHEHUS 05.02.2027 |BubsanoTeka LIOK
https://m.edsoo.ru/7f4328c6
60 |IIpocTeiimine ApoO6HO-paLMOHA/IbHbIE YPaBHEHUS 06.02.2027 |BubsnoTeka LIOK
https://m.edsoo.ru/7f432bb6e
61 |PelleHUe TeKCTOBBIX 33/1a4 C MOMOILIbIO KBaJ|pATHbBIX 10.02.2027 |bubaunoTeka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42f75c
62 |PellleHMe TEKCTOBBIX 33/1a4 C MOMOILIbIO KBaJ|pATHbBIX 12.02.2027 |bub6aunoTeka [JOK
ypaBHEHUI https://m.edsoo.ru/7f42f8f6
63 |KonTpoJsibHasi paboTta o Teme "KBajjpaTHble 13.02.2027 |bubsauoTeka LIOK
ypaBHeHus" https://m.edsoo.ru/7f4301f2
64 |J/IuHelHOe ypaBHeHHUeE C | ByMs IepeMeHHbIMH, ero 17.02.2027
rpad Uk, NpuMepbl pellieHUsI ypaBHEHUU B 1[eJIbIX
yrcaax
65 |J/IluHelHOe ypaBHEHHUE C IByMs IepEMEHHBIMY, €T0 19.02.2027

rpaduK, NpUMephI pellieHHUs1 YpaBHEHUH B 1eJ1bIX
YyHCIax
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https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

66 |J/IuHelHOe ypaBHeHHUe C ByMs IepeMeHHbIMH, ero 20.02.2027
rpaduk, NpuMephl pellleHUs ypaBHEHUU B 1eJIbIX
YyHcaax
67 |PeweHue cucTeM [IByX JMUHENUHbBIX YpPaBHEHUH C JBYMS 24.02.2027
nepeMeHHbIMU
68 |PemeHue cucTeM [IByX JTMHEUHbBIX YPaBHEHUH C JBYMS 26.02.2027
nepeMeHHbIMU
69 |PemeHue cucTeM IByX JMHEUHBIX YPAaBHEHUH C | BYMA 27.02.2027
nepeMeHHbIMU
70 |[IlpuMepsbl peLIeHUsI CUCTEM HeJIMHEWHbIX YPAaBHEHUH C 03.03.2027
JIByMsl IepeMeHHbIMU
71 |[IlpuMepsbl peuieHUsI CUCTEM HeJIMHEWHbIX YPABHEHUM C 05.03.2027
JIByMsl lepeMeHHbIMU
72 |I'paduueckass UHTepHpeTal s YypaBHEHUS C JBYMS 06.03.2027 |BubsuoTteka [JOK
epeMeHHbIMU U CUCTEM JINHEWHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JIByMs llepeMeHHbIMHU
73 |'padurueckas uHTepnpeTaLys YypaBHEHUS C AByMS 10.03.2027 |bubauoTteka LJOK
nepeMeHHbIMU U CUCTEM JINHENHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JIByMsl IepeMeHHbIMU
74 |PellleHHe TEKCTOBBIX 33/1a4 C IOMOLbIO CUCTEM 12.03.2027
ypaBHEHU U
75 |PelieHHe TEKCTOBBIX 33/1a4 C TOMOIIbIO CUCTEM 13.03.2027
ypaBHEHU
76 |PemeHHe TeKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM 17.03.2027
ypaBHEHU U
77 |YucsoBble HEpaBEHCTBA U UX CBOMCTBA 19.03.2027
78 |YucsoBble HEpAaBEHCTBA U UX CBOMCTBA 20.03.2027



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

79 |HepaBeHCTBO € OJHOM IIepeMEeHHOH 31.03.2027
80 |J/IuHelHble HEPABEHCTBA C OJJHOW MEpeEMEHHOM U UX 02.04.2027 |bubauoTteka [JOK

pellieHue https://m.edsoo.ru/7f42c692
81 |J/IuHelHble HEPABEHCTBA C OJJHOW MEpEMEHHOM U UX 03.04.2027 |bubauoTteka [JOK

pelieHue https://m.edsoo.ru/7f42c840
82 |J/luHelHble HEPABEHCTBA C OJIHOW MepeMeHHOM U UX 07.04.2027

pelueHue
83 |CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOW [IepeMeHHOU 09.04.2027 |BubsnoTeka LIOK

Y UX pelIeHne https://m.edsoo.ru/7f42cb88
84 |CucTteMbl IMHENHBIX HEPABEHCTB C OJHOW [IepeMeHHOU 10.04.2027 |bubauoTteka LJOK

U UX pellieHne https://m.edsoo.ru/7f42cd2c
85 |CucTeMbl IMHEHHBIX HEPABEHCTB C OJJHOW IepeMeHHOHU 14.04.2027

U UX pelieHue
86 |H306pakeHue pellleHUsI JIUHEHHOr0 HEPABEHCTBA U UX 16.04.2027 |bu6sauoTeka LIOK

CUCTEM Ha YUCJIOBOU MPSMOK https://m.edsoo.ru/7f42c9e4
87 |H306pakeHue pellleHUs] JTUHEWNHOr0 HEPAaBEHCTBA U UX 17.04.2027 |bubauoTeka LIOK

CUCTEM Ha YUCJI0OBOU MPSMOM https://m.edsoo.ru/7f42c9e4
88 |KoHTpoJsibHas paboTa no TemaM "HepaBeHCTBa. 21.04.2027

CucteMbl ypaBHEHUN"
89 |lloHsATHE PYHKIUU 23.04.2027 |bubanoTeka LLIOK

https://m.edsoo.ru/7f433c12

90 |O6uacThb onpejiesieHUs1 ¥ MHOXKEeCTBO 3HAaYEeHU U 24.04.2027 |bubauoTteka LIOK

bYHKIMU https://m.edsoo.ru/7f433d84
91 |Cnoco6bl 3a/jaHua QYHKIMU 28.04.2027
92 |I'paduk dyHKIUM 30.04.2027
93 |Co¥icTBa GyHKIMH, UX OTOOpakeHHe Ha rpaduke 05.05.2027



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

94 |YteHue u noctpoeHue rpapukoB GyHKLIUH 07.05.2027
95 |[IpuMepsl rpadpukoB GYHKIIMH, OTPpAKAIOIIUX peasibHbIe 08.05.2027
IpOoLeCcChl
96 |®yHKIMH, ONKChIBAKOLIME NIPSIMYIO U 0O0pATHYIO 12.05.2027 |bu6sauoTeka LIOK
IPONOPIMOHANbHbIE 3ABUCUMOCTH, UX TPAadUKH https://m.edsoo.ru/7f434bbc
97 |T'unep6osa 14.05.2027
98 |T'unep6osa 15.05.2027 |bubaunoTteka LJOK
https://m.edsoo.ru/7f4343e2
99 |paduk PyHKLUHU Y = X° 19.05.2027 |Bub.auoTeka LJOK
https://m.edsoo.ru/7f434572
100 |®yHknMu y =x%,y = x>,y = VX, y = |X|; rpaduyeckoe 21.05.2027 |bubnauorteka LIOK
pelieHre ypaBHEHUH U CUCTEM YPaBHEHU https://m.edsoo.ru/7f434d38
101 |[ToBTOpEHME OCHOBHBIX MOHATHUU U METOZ,0B KYPCOB 7 U 22.05.2027 |bubauoTeka [JOK
8 kJs1accoB, 0600611eHre 3HaHUM / Bcepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepoyYHas paboTa
102 |MUToroBast KOHTpOJibHasA paboTta / Bcepoccuiickas 26.05.2027 |bubanoTeka LLIOK
poBepoYHas paboTa https://m.edsoo.ru/7f434eb4
103 |[ToBTOpEHHE OCHOBHBIX MOHATHUM U METO/IOB KYPCOB 7 U 28.05.2027
8 kJ1accoB, 0600111eHHEe 3HaHUH
104 |[ToBTOpEHNE OCHOBHBIX MOHATHUHN U METOZ,0B KYpPCOB 7 U 29.05.2027 |bubsnoTeka LIOK
8 kJ1accoB, 06001eHHe 3HAaHUH https://m.edsoo.ru/7f43736¢
105 |[ToBTOpEHHE OCHOBHBIX MOHATHUM U METOJIOB KYPCOB 7 U 02.06.2027 |BbubsauoTeka LJOK
8 KkJ1accoB, 000011eHHe 3HaHUH https://m.edsoo.ru/7f437510
106 |[ToBTOpEHNE OCHOBHBIX MOHATHUU U METO/|0B KypCOB 7 U 04.06.2027 |BubsaunoTteka LLIOK
8 KJs1accoB, 06061eHHe 3HAaHUH https://m.edsoo.ru/7f4376b4
107 05.06.2027 |Bu6suoTteka [JOK

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



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

108 |[ToBTOpEHNHE OCHOBHBIX IOHATHUU U METOZ0B KypcoB 7 | 1 bubaunoTteka LJOK
8 KJs1accoB, 060011eHHE 3HAaHUH https://m.edsoo.ru/7f437858
[ToBTOpeHHE OCHOBHBIX TOHATHUH U METO/IOB KYypCOB 7 U
8 KJs1accoB, 060011eHHE 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 108



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

IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

npong)(:ﬂmoro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
T NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 Hucna v BBIYUCICHUS
Vcnonb30BaTh HavyaabHbIE PEACTABICHUS O MHOKECTBE JIEHCTBUTENIBHBIX YUCEN IS
11 CPaBHEHHS, OKPYTJIEHUS U BBIYUCIECHUH, N300pakaTh 1€CTBUTEIbHBIC YUCIIa TOUKAMU
Ha KOOPJIMHATHOM NPsIMOI1
[IpuMeHATh MOHATHE apUPMETHUECKOro KBaJpaTHOTO KOPHS, HaXOAUTh KBaJpaTHbIE
1.2 KOPHH, HUCHOJB3YysI IPU HEOOXOIMMOCTH KaIbKYJISTOP, BBIIOJIHATH IMPeoOpa3oBaHUs
BBIPQ)KEHUI, COJIEpKaIlMX KBaJIpaTHbIE KOPHU, UCIOJIb3YsI CBOMCTBA KOpHEH
13 Hcnonp3oBath 3amnucu OOJBIINX U MAJIbIX YHCEJ C MIOMOILBIO JECATHUUHBIX ApoOel u
creneHe yucna 10
2 AnrebpanyecKkiie BEIpaKCHHUs
21 HpI/IMeHHTI: MIOHSITUE CTEMEHU C LEJbIM MOKA3aTeJIEM, BBIINOIHSTH MPEOOpa30OBaHUS
BBIPQ)KEHU, COJIEpKAIUX CTEIEHHU C LIEIbIM IT0Ka3aTesIeM
29 BbINOMHATE TOKIECTBEHHBIE TPEOOPa30BaHUs pallMOHAIBHBIX BHIPAXKEHUIN HA OCHOBE
IpaBUJI IEHCTBUH HaJl MHOTOYJICHAMU M ajlredpanyecKuMu IpoosMu
2.3 PackiiagplBaTh KBalpaTHbIN TPEXUIEH HA MHOYKUTEIH
24 [IpumensTs mnpeoOpa3oBaHUs BbIpAXKEHUM UL PELICHH PAsIMMHBIX 3ajau W3
MaTEeMaTHKHU, CMEXKHbIX IIPEAMETOB, U3 PealbHOIN MPAKTUKH
3 YpaBHEHUS 1 HEPAaBEHCTBA
31 Pemiate nuHelHbIe, KBaipaTHbIE YPaBHEHH 1 pallMOHAIbHDBIE ypaBHEHNS, CBOLAIHECS
K HUM, CUCTEMBI JIBYX YPABHEHUM C ABYMsI IEPEMEHHBIMU
[IpoBONTE IpOCTEHIIINE UCCIIEOBAHUS YPABHEHUI U CHCTEM YPABHEHHI, B TOM UUCIIE
3.2 C IPUMEHEHUEM TpapUUecKuX MpeCTaBlIeHUH (yCcTaHaBINBaTh, UMEET JI YpaBHEHHE
WM CHUCTEMA YpaBHEHHH pEIIeHHUs, €CJIM UMEET, TO CKOJIbKO, M ITPOYEe)
IlepexoauTh OT CIOBECHOM (OPMYIMPOBKH 3ahauu K e€ anredpanyeckoil MOAEIH C
3.3 MIOMOIIBIO COCTAaBJICHUs YPaBHEHUS WM CUCTEMbl YPaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJYyYEHHBIN PE3YyJIbTaT
[IpuMeHsTh CBONCTBAa YMCIOBBIX HEPABEHCTB JJIsi CpPAaBHEHHUS, OLIEHKH, pellaTh
3.4 JMHEWHbIE HEPAaBEHCTBA C OJIHOM MepeMEeHHON M MX CHUCTEMBI, AaBaTh IpaUuecKyro
WJUTIOCTPAIIMIO0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIMH
[JoHnMaTh ¥ HCMONB30BaTh (YHKLIMOHAJbHbIE TOHATHS M SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE O00O03HAuUeHUs), ONpEeAeNaTh 3HadeHHe (YHKUUU 10 3HAYECHHUIO
apryMeHTa, ONpeessiTh CBOMCTBA DYHKIMH 10 €€ rpaduKky
Crpouts rpaduku AJIIEMEHTaPHBIX byHKIMi BH/JIA!
4.2 y=k/xy=k/x ,y =x?, y = X3, y = [X|, onuCBIBaTh CBOICTBa YUCIOBOH (PyHKIMU MO €&
rpaduky
IMPOBEPSEMBIE 3JIEMEHTbBI COAEPKAHUSA
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucrna 1 BBIYUCIIEHUS
11 KBaapartseiii koperb u3 uucia. [lonarue o6 mppanroHambHOM uucie. JlecaTuanbie

npUOJIMKEHUS UPPALIMOHATBHBIX YHCEIT




CoiicTBa apuMETHYECKUX KBaapaTHBIX KOPHEM W WX TMPUMEHEHHE K

12 peoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U BHIYHUCICHUSIM. JleiicTBUTENIbHBIC YNCIIa
1.3 Crenens C 1eJIbIM NToKa3zaresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKClIa
2 AnreOpanyecKkue BhIpaKeHUs
2.1 KBaapaTHbIN TPEXUWICH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckasi 1podb. OCHOBHOE CBOWCTBO aredpanyeckon Apoou
2.3 Clio)xeHue, BRIYMTAHUE, YMHOXKCHHE, JIETICHUE aJIreOpandecKux apooei
2.4 ParmonanbHbIe BEIpaXKEHUS M UX TPeoOpa3oBaHue
3 YpaBHEHUs 1 HEPAaBEHCTBA
3.1 KBagpaTHoe ypaBHeHue, popMyiia KopHel kBajapaTtHoro ypaBHeHus. Teopema Buera
3.2 PeuieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Ipocrefinme 1poOHO-pallOHATbHbBIE YPAaBHEHHS
['paduueckas uHTEpHpeTaLUs YPABHEHUH C ABYMS [IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
3.4 YpPaBHEHUN C JABYMsS IepeMEHHbIMHU. [Ipumepsl pemeHus CUCTEM HEIMHEHHBIX
YpaBHEHMH C IBYMsl IEpPEeMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33724 alre0pandecKuM criocooom
3.6 UncoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM NTepeMEHHOM
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJHOW NTEPEMEHHON
3.10 CucTeMbl IUHEHHbBIX HEPABEHCTB C OJHOM NepeMeHHON
4 DyHKIMH
41 [Tonsitne Qynkuu. OOMacTh ONpeneneHrus U MHOXKECTBO 3HAYCHUU (DYHKIUH.
Crioco6b! 3a/1aHusT PYHKIUH
4.2 I'paduk PyHkuuu. YteHre cBONCTB GYHKIMH 110 €€ rpaduxy
4.3 ITpumepsl rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOIECCHI
44 @DyHKIMH, OMUCHIBAIOIINE MTPSIMYIO U 00paTHYIO IPONOPLHUOHATIBHBIE 3aBUCIMOCTH, UX
rpaduku
4.5 OyHKIMH y =x?, y = x°
4.6 OyHKIMK y = [x, y = |x]|
4.7 I'padmuyeckoe penieHue ypaBHEHUI 1 CUCTEM YpaBHEHUI

ITPOBEPAEMBIE HA OI'S 10O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOMN ITPOI'PAMMBI OCHOBHOT'O

OBHIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/JbTATaM OCBOEHUSI OCHOBHOI
NpoBepPAEeMoOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHNs HA OCHOBE
TpeOoBaHMS dIrocC
YMeHHne onepupoBaTh IMOHATUAMH: MHOXECTBO, IOJMHOXKECTBO, ONEPALMM HAJ
MHOXECTBaMH; YMEHHUE ONEPUPOBATH MOHATUAMU: Ipad, CBA3HBIN rpad, 1epeBo, UKI,
1 NPUMEHSTh HX TpU pElIeHUH 3aJad; yMEHHEe UCIOJIb30BaTh TIpaduueckoe
IIPEICTABICHUE MHOKECTB JJI1 ONMCAHMS DPEAIBHBIX IIPOLIECCOB U SIBIICHUM, NpU
pelIeHnH 3a7a4 U3 IPYruX Y4eOHbIX PEIMETOB
YMeHue olepupoBaTh NOHATUAMU: OIPEIEICHUE, aKCUOMA, TEOpPEMa, J0Ka3aTeIbCTBO;
2 YMEHHME paclO3HaBaTh MCTHHHBIC W JIOXKHBIC BBICKA3bIBAHUS, IIPUBOJUTH IPUMEPHI
Y KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS ¥ OTPULIAHNS BbICKA3bIBAHUI
3 YMeHue onepupoBaTh MOHATUSMUA: HATYypPaJIbHOE YHCIIO, IPOCTOE U COCTABHOE YHUCIIO,

ACTIMMOCTD HATYPAJIbHBIX YUCCJI, IPU3HAKU OCJTIUMOCTH, HECJIO0C YUCII0, MOAYJIb YHUCJIA,




OOBIKHOBEHHasl Ipo0b U JIeCTUYHAsL IpOOb, CTAaHAAPTHBIA BUJ YHCIIA, PALIMOHATIBHOE
YHCII0, WPPALUOHAIBHOE YHCIIO, apu(MeTHUeCKUid KBaJpaTHBIM KOPEHb; YMEHHE
BBITNOJIHATH JEHCTBUS C YUCIAMH, CPABHUBATh U YIIOPSAA0YMBATh YUCIIA, IPEACTABIIATD
qycjia Ha KOOPAMHATHOM NPSIMOM, OKPYIVIATH YHMCIIA; YMEHHUE JAejIaTh HNPUKUAKY U
OLICHKY pe3yJIbTaTa BIYUCICHUN

YMeHue onepupoBaTh MOHATHIMHU: CTETICHB C IEJIBIM MTOKa3aTeeM, apu@MeTHIeCKUi
KBaJIPAaTHBIN KOPEHb, MHOTOUJICH, aJireOpandeckas 1po0b, TOKIECTBO; 3HAKOMCTBO C
KOPHEM HaTYpaJIbHOW CTENeHM OOJIbIIE SIWHUIIBI; YMEHHUE BBIOJIHITH PACUETHI 110
dopmynaM, mnpeoOpazoBaHUs IENbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKECHUNH U
BBIPQKEHUI C KOPHSMH, Pa3jIOKCHHE MHOTOWICHA Ha MHOXHUTEIH, B TOM YHCIE C
MCTIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJIPATOB M KBAJpaTa CYMMBI i PA3HOCTH

YMeHue onepupoBaTh IOHATHUSMHU: YHUCIOBOE PABEHCTBO, YPABHEHHME C OHOMU
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE peniaTh
JUHEWHbIE U KBaJpaTHbIC YPaBHEHUS, IPOOHO-pAllMOHAIbHBIE YPaBHEHMS C OJIHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JMHEHHBIX YPaBHCHHW, JIMHEHHBIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHON MEePEMEHHOMH,
B TOM YHCJIE IIPU PELICHMM 331a4 U3 JAPYIMX NPEIMETOB U NPAKTUYECKUX 3a]ad;
YMEHHME HCIO0JIb30BATh KOOPAMHATHYIO NPAMYI0 M KOOPAMHATHYIO IIOCKOCTbH IS
1300paK€HMsI pelIeHUH YpaBHEHUMN, HEPABEHCTB M CUCTEM

YMenue omnepupoBaTh MOHATHAMH: (GYHKIUS, Tpaduk (QyHKIMHU, HYyId (DyHKIHH,
POMEKYTKH 3HAaKOTIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAaNOOIIbIIIEe
U HauMeHbllee 3HaueHus (YHKIUU; YMEHHE ONEpUpPOBATh MOHATHUSAMHU: MpsMas
IPOTIOPIHMOHATBHOCTD, JUHEWHas (yHKIWs, KBaapatuyHas ¢QyHKOus, oOparHas
POMOPLUUOHAILHOCTD, NTapadoia, runepooa; yMeHue cTpouth rpaduku (GyHKIUH,
WCIIOJIH30BaTh TpauKu AJI ONPENeSIeHUs] CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, NSt
pelieHus 3aJad M3 JAPYTuX Y4YeOHBIX MPEIMETOB W pEalbHOW KH3HU; YMEHUE
BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEXJ1y BEJIMYUHAMU

YMeHne omnepupoBaTh TOHATHSMHU: TOCIEIOBATEIHHOCTh, apudMeThyecKas u
reoMeTpuyecKas MIPOTPECCUU; yMEHUue HCII0JIb30BaTh CBOMCTBa
MOCJIEIOBATEIBLHOCTEH, (POPMYIIBI CYMMBI M OOIIIETO YJIeHa MPY PEIICHUH 3a/1a4, B TOM
qrclie 3a7a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEaTbHON KU3HU

YMeHue pemaTh 3aauyd pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI, JOJIU U YacTH,
JIBIDKEHUE, paboTy, IIEHy TOBApOB U CTOUMOCTh MOKYTIOK U YCIYT, HAJIOTH, 3aJ1a4d U3
o0jacTu ynpaBlieHUS JUYHBIMH M CEMEWHBIMH (UHAHCAMM); YMEHHE COCTaBIISThH
BBIPAKECHM, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEN0BATh
MOJIYYEHHOE pellIeHre U OLEHUBATh MPaBI0NOJ00HOCTb MOJYYEHHbIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (UTYpa, TOUKA, OTPE30K, MpsAMas, Iy, JOMaHasl,
yToJ, MHOTOYTOJbHUK, TPEYTOJIbHUK, PABHOOCIPCHHBIH W PaBHOCTOPOHHHI
TPEYTOJbHUKHU, IPSIMOYTOJILHBIN TPEYTONbHUK, MeaHa, OMCCEKTpHCca U BBICOTA Tpe-
YTOJIbHHKA, YETBIPEXYTOIBHUK, TMapalie]orpaMM, poMO, MPsSMOYTOJbHUK, KBaJpar,
Tpameuus, OKPY>KHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMEeHHWE peIaTh 3aJadd, B TOM YHCJIC W3 TIOBCEIHEBHOHN >KH3HH, Ha
HAXO0X/ICHUE T€OMETPUIECKIX BEIMYUH C MPUMEHEHNEM U3YYEHHBIX CBOMCTB (DUTYp U
(dhakToB

10

YMeHue omnepupoBaTh MOHATUSAMHU: PaBEHCTBO (UTYpP, PAaBEHCTBO TPEYTOJbHUKOB;
NapajyielbHOCTh M MEPIEeHANKYJSIPHOCTh  TIPSAMBIX, Yroll MEXAYy THPSIMBIMH,
NEepIEHINKYIISAP, HAKJIOHHAs, MPOEKLUs, nogooue Guryp, mogoOHble TPeyroJbHUKY,
CHMMETPHsI OTHOCHTENBHO TOYKM M IPSAMOH; yMEHHE paclioO3HaBaThb pPaBEHCTBO,
CUMMETpPHUIO U Too0ue (Guryp, napamiesIbHOCTh M MEPIEeH IUKYISIPHOCTh IPSIMBIX B
OKPYKAIOIIIeM MHpe
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YMeHnue oneprupoBaTh NOHATUSAMU: JITIMHA, PACCTOSHUE, Yroi (BeJIMYMHA yTIia, CHHYC
Y KOCHHYC yTJja TPEeyrojbHUKA), IJI0IIA/b; YMEHUE OIICHUBATh Pa3Mephbl NPEIMETOB U




O0OBEKTOB B OKpYXalOIIeM MHUpPE; yMEHHE NPUMEHATH (OPMYJbl IEepUMeTpa
U IJIOIAIM MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAAM Kpyra, o0bema
NPSIMOYTOJIBHOTO Mapajuleienunesa; yMEHUE MPUMEHSITh IPU3HAKA PABEHCTBA
TPEYTOJILHUKOB, TEOpEeMy O CyMME YIJIOB TpeyroibHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKNE COOTHONIEHUS JUIsl BBIYMCIICHUS JJIMH, PACCTOSIHUM, IITONIa1en
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Ymenue uzobpaxarbh IUIOCKME (PUTYpHl M HUX KOMOMHAIIMM, MPOCTPAHCTBEHHbIE
(GUryphI OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB 110
TEKCTOBOMY MJIM CUMBOJIbHOMY OIIMCAHUIO
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YMeHue OIICPHUPOBATH IIOHATHUAMU: IIPAMOYTOJIbHAsA CUCTCMA KOOPAWHAT, KOOPANHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOU3BEJIECHHME BEKTOpAa HA YMCIO, CKAISPHOE
MMPOU3BCACHUC BCKTOPOB;, YMCHHC HCIIOJIL30BATh BCKTOPLI U KOOPJAWHATHI IJId IMPCA-
CTaBJICHUS JIAHHBIX U PELICHUS 3a]a4, B TOM YHCJIe U3 APYTUX YUYEOHBIX MPEAMETOB U
pEATbHOM JKU3HU
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YMeHue onepupoBaTh MOHITHSIMH: CTOJIOUKOBBIE U KPYTOBBIE IUarpaMMbl, TaOIHIIbI,
cpenHee apupmMeTnyecKoe, MearaHa, HanOoJbIIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max
YHCIOBOrO0 Ha0Opa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH U MPEOOpPa3OBHIBATH
UHPOPMALIMIO, TPEJCTABICHHYI0 B TaOMWIAX W Ha JAMarpaMmax, OTPaKaloIIyIo
CBOICTBA U XapaKTEPUCTUKHU PEaJTbHBIX MPOIECCOB U SBJICHUI; yMEHUE pacllO3HABATh
V3MEHYMBBIE BEJTMYHUHBI B OKPYIKAIOLEM MHUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIy4aWHbIM ONBIT (CIydalHBIM SKCIIEPUMEHT),
3JIEMEHTAapHOe COObITHE (3JEMEHTapHBIM HCXOJ) CIy4alHOTO OIbITa, CiydaifHoe
coObITHE, BEPOATHOCTb COOBITHS; YMEHHE HAXOAMTh BEPOSITHOCTH CIyYalHBIX
COOBITHI B OIBITaX
C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITUSMU; YMEHUE pelIaTh 3a/1a4l METOJI0M
OpPraHM30BaHHOTO mepedopa M C MCIOJb30BAaHHEM IPaBUJa YMHOXEHHS; yMEHHE
OLICHUBATh BEPOSTHOCTU PEATIbHBIX COOBITHI U SIBJIEHU, IOHUMATh POJIb IPAKTUYECKU
JIOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH B OKpYXarollleM MHUpPE U B IKHU3HH;
3HAKOMCTBO C MOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX
YHCEJI U €r0 POJIbIO B MACCOBBIX SIBJICHUSX
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YMeHnue BIOUpaTh NOIXOAIINNA U3YUEHHBIN METOT AJIsl PELIECHUS 3a/1a4H, IPUBOIUTH
IIPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJAE M KU3HM, PACIIO3HABATh
IIPOSIBIICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, ONUCHIBATH OT/ACIIbHBIC BBIAAKOIINECS
pe3yibTaThl, MOJYYEHHBIE B XOJI€ DPa3BUTHS MAaTEMaTUKH KaK HayKd, NPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U MX aBTOPOB B OTEYECTBEHHON M BCEMHPHOM
HCTOPUHU

MNEPEYEHbB 2JIEMEHTOB COAEPXKAHWUS, ITIPOBEPAEMBIX HA OI'2 11O

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPAKAHUS

1 Uucna 1 BBIYUCTIEHUS
1.1 HatypanbHble 1 1enble yrcina. [Tpu3Haku JeTuMOoCTH HEeIbIX YHCe
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TPOIIEHTHI, 0ECKOHEUHbIE MEPHOANYECKHe JpoOu
1.3 ParponasibHbIe uncia. ApudMeTHYECKHe OTepPaIiy C PAaIHOHATLHBIMA YHCIIAMHU
1.4 JlelicTBuTenbHbIC yncia. ApupMeTHyecKre ornepannu ¢ 1eHCTBUTEIbHBIMU YHCIAMU
15 HpH6Jm>KéHUHHe BBIYMCIICHHSI, TPAaBWJIa OKPYIJICHHs, MPUKHUIKA U OLEHKA pe3yJbTara

BBIUUCIICHUH

2 AnrebpanuecKue BhIPAKCHUS

2.1 bykBeHHbIE BhIpaKeHUs (BRIPAKECHHS C TIEPEMEHHBIMH)




Crenenb ¢ 1enbiM MokasareneMm. CTeneHb ¢ palyoOHaIbHBIM MOKa3zaTteneMm. CBoMCTBa

2.2
CTETICHU
2.3 MHoOrouseHbl
2.4 Anrebpanyeckas 1po0b
o5 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. Hencreus
C apu(pMETUYECKUMHU KOPHSAMHU HATypaJIbHOW CTENIEHU
3 VYpaBHEHMsI 1 HEpAaBEHCTBA
3.1 L{enble v 1poOHO-paloOHaIbHbIE YpaBHEHUS. CUCTEMbI M COBOKYITHOCTH YpaBHEHUIL
3.2 Llenble ¥ 1poOHO-palioHAIbHBIE HepaBeHCTBA. CUCTEMBI 1 COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 Unca0BbIe OCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS MOCIIEN0BATEIbHOCTEN
4.2 Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmysa CiI0KHbIX IPOLIEHTOB
o) DYHKIIU
OyHkMs, crnocoObl 3amanus (ynkuuu. ['paduk yskumu. O6macTh omnpeaencHus u
51 MHOXecTBO 3HaueHn# ¢pynkmu. Hymu ¢pyakmmu. [TpomexxyTku 3nakonocrosiHeTBa. [Ipome-
KYTKA MOHOTOHHOCTH (pyHKIMH. MakcumMyMbl 1 MUHMMYyMbl (yHkiuu. HauOonbiiee u
HaMMEHbIIEe 3HaUeHUE (PYHKIIMN HAa IPOMEKYTKE
6 KoopauHaTe! Ha IPSIMON U IIJIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I"'eomerpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojbsHUKU
7.4 OKpY’>KHOCTb U KPYT
7.5 V3MepeHne reoMeTpuuecKiX BeINUrH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTh M CTAaTUCTHKA
8.1 OnucaresibHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOuHaTopuka
8.4 MHoxecTBa
8.5 ['padsl




YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

Anrebpa: 8-it kimacc: 0a30BBI ypOBeHb: y4eOHUWK; 17-¢ m3maHme, cTepeoTunHoe MakapbiueB
IO.H.,, Munmox H.I'., HemkoB KW. u gap.; mox penakmuent TemsxkoBckoro C.A.
MockBa, AKIIMOHEPHOE o01ecTBo «31aTensCcTBO «ITpocBemenne»2024r.

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

A.Il.LEpmioBa, B.B.I'omo6opoapko «CamocTosiTenbHbIE M KOHTPOJIbHBIE PabOTHI IO anredpe,
reomeTpuu 8 kinace» Mocksa «lIpocsemenue» 2024 r.

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCHI CETU
HMHTEPHET
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http://school-collection.edu.ru — komneknus obpa3oBaTeabHBIX pecypcos; 2 - InternetUrok.ru -
BUJICO YPOKU; - «DnekTpoHHas 6ubmanoreka 2000 3agau mo marematuke». CD-ROM; -
http://methmath.chat.ru-meroauka npenoaaBanust marematuku; - http://graphfunk.narod.ru -
rpaduku ¢pynkumit; - EQWorld - mup maremarudeckux ypaBHeHuid; - http://www.exponenta.ru -
00pa3oBaTeNbHbII MaTeMaTUIeCKUi caiit; - http://mathem.hl.ru - maremaruka on —line; -
http://www.allmath.ru - Bcst maremaruka; - http://www.logpres.narod.ru - napopmaImoHHbIe
TEXHOJIOTUH (IpUMEPHI); - WWW.math-on-line.com - 3aHumarebHas MaTeMaTHKa.
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