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MOSICHUTEJIBHAS 3AITUCKA
[TporpamMa cocTaBiieHa Ha OCHOBE:

- @ezepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOIO OOMIETO
00pa3oBaHus, YTBEPKACHHOTO MpuKazoM MuHucTepcTBa 00pa3zoBaHus W Hayku Poccuiickoi
®enepanuu ot 31 mast 2021 Ne287

- denepanpbHO 00pa30BATEIBHOM MPOTPAMMBI OCHOBHOTO 001iero obpaszoBanus ot 18.05.2023
Ne370

- [Tpukaza MuHIIpoCBeIeHus Poccun oT 09.10.2024 N 704
"O BHECEHMM H3MEHEHUH B HEKOTOpbIE IpHKa3bl MuHHcTEpcTBa IpocBelieHus: Poccuiickoit
Oenepanun, kacamomuecs (GenepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HauyalbHOIO OOIIEro
oOpa3oBaHMs, OCHOBHOTO 0Omero oOpa3oBaHWsi H cpemHero obmero obpasoBaHus"
(3apeructpupoBano B Munrocte Poccun 11.02.2025 N 81220)

- Ilpuxaza Munnpocsemenus Poccun ot 10.11.2025 Ne 808 O BHeceHUM HM3MEHEHUU B
HEKOTOpbIe MpHKa3bl MHHHUCTEpCTBA MpocBelleHus Poccuiickoit denepaiuu, Kacaroumecs
dbenepabHBIX 00pa30BaTENbHBIX MPOTrpaMM HayalbHOTO 001Iero oOpa3oBaHHs, OCHOBHOTO
o01ero oOpa3oBaHus U CPEIAHETO OOIIEro 00pa3oBaHUs

- Ilpukaza Munnpocsemenuss Poccun ot 08.10.2025 Ne 729 «O BHeceHWHM W3MEHCHHH B
HEKOTOpbIe MpHKa3sl MuHHCTepcTBa 00pa3zoBaHuss u Hayku Poccuiickoit ®@enepanuu u
MunuctepcTBa  mpocBemieHus — Poccuiickoii ®Denepanuu, Kacamommecs — (eaepalbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM HauyajdbHOro 0OIEero oOpa3oBaHMs, OCHOBHOTO OOIIETro
00pa3oBaHus U CPEIHETO OOIIETO 0OOpPa30BaAHUS

- Ilpukaza Munnpocsemenuss Poccuum ot 08.05.2026 Ne 316 «O BHeceHMH U3MEHEHHUIl B
[Topsimok opraHu3al U OCYIIECTBJICHHUS 0OO0pPa30BaTEIbHOM IEATEIBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOTpaMMaM - 00pa3oBaTENbHBIM MPOrpaMMaM Ha4yallbHOTO OOIIETo,
OCHOBHOTO 00OmEro W cpemHero ooOmero oOpa3oBaHUS, YTBEP)KICHHBIH MPHUKA30M
MunuctepctBa npocenieHus Poccuiickoit @eaeparuu ot 22.03.2021 Nel15»

- OcHOBHOIl 00pa3oBaTelIbHON MPOrpaMMbI OCHOBHOTO o0miero obOpazoBanus MAOY

Yepauesckoit COIL;

- VYuyebnoro mnana ¢umana MAOY UYepsumesckoit COIIl «Onoxunckas COILLy,
YTBEP)KJIECHHOTO npukazoMm aupekropa Tpopumosoit C.A. ot 29.08.2026 roga Ne 229-O/] u
cornacoBanHoro 28.08.2026 rona Ha 3aceqanuu Ympasistomiero copeta MAOY UepsuiieBckoi
COULI mpotokon Nel2

- [Iporpamms! Bocriutanuss MAOY UYepsumesckoit COL

I[eﬂTeJIbHOCTL yuuTedad ¢ y4€TOM NporpaMmbl BOCIMTAHUSA:

['paxxgaHckOoe BOCTIMTAHHE dbopMUpOBaTH POCCUNUCKYIO
IPaXIAHCKYIO0 UICHTUYHOCTb,
MPUHAJJICKHOCTh K OOITHOCTH TpaXkKIaH
Poccuitickon denepanmu, K Hapoy
Poccun kak MCTOUHHMKY BJIACTH B
PoccuiickoM rocygapcTBe u CyObeKTy
THICSYEIIETHEW POCCUCKOMN
roCyJ1apCTBEHHOCTH, U3yUEHUE U
yBa)KEHUE TIPaB, CBOOO U
o0si3aHHOCTEH rpaknannna Poccuu;

MMaTpUOTHICCKOC BOCIIMTAHUC BOCITUTBIBATH JTI00OBb K pPOAHOMY Kparo,




Ponune, cBoemy Hapoay, yBaxKeHUE K
npyrum Hapogam Poccnu;
HUCTOPUYECKOE MTPOCBEIICHHUE,
dbopMHpOBaHKE POCCUICKOTO
HallMOHAJIBHOTO KCTOPUYECKOTO
CO3HaHUsA, POCCUUCKON KYJIbTYPHOU
VJICHTUYHOCTH,

AYXOBHO-HPABCTBECHHOC BOCIIMTAHHC

BOCIIMTHIBATH HA OCHOBE JTyXOBHO-
HPAaBCTBCHHOH KYJIETYpPbI HAPOJIOB
Poccum, TpaIuIIMOHHBIX PEITATHIA
Hapo0B Poccuu, popmupoBanue
TPaJMIIMOHHBIX POCCUHCKUX CEMEHHBIX
IIEHHOCTEH; BOCITUTAHNUE YECTHOCTH,
T0OPOTHI, MUJIOCEP IS,
COTICPEIKUBAHMSI, CIIPABEIIIUBOCTH,
KOJUICKTUBH3Ma, IPYKEIIO0US U
B3aMMOIIOMOIIIH, YBaKECHHUS K CTapIINM,
K ITaMSITH IPEJIKOB, UX BEpE U
KYJIbTYPHBIM TPAIUIIHSIM,

ICTECTUYCCKOC BOCIIMTAHUC

(OpMHPOBATH AICTETUUECKYIO KYIbTYPY
Ha OCHOBE POCCUMCKUX TPAIALIMOHHBIX
JTyXOBHBIX LIEHHOCTEH, MPUOOIIATh K
JAy4lIuM o0pa3laM OT€4eCTBEHHOTO U
MHUPOBOI'0 HCKYCCTBA;

bu3rYecKoe BOCIIUTAHUE

dbopMHpOBaATH KYJIBTYPY 3J0POBOTO
oOpa3a >KM3HU U SMOLIMOHAIIBHOTO
OJs1aromnoJryurs — pa3BUBaTh
(puznyeckue cnocoOHOCTH € y4ETOM
BO3MOXKHOCTEH U COCTOSTHUS 37I0POBbS,
HaBBIKOB 0€30MacHOTO MOBEICHHUS B
IIPUPOJIHOM U COLMAIILHOM Cpene,
Ype3BBIYAIHBIX CUTYAIHSIX;

TPYIOBOE BOCIUTAHUE

BOCITUTBHIBATh YBOXKECHHE K TPYIY,
TPYIALTAMCS, PE3yJIbTaTaM Tpyia
(CBOEro U Jpyrux JroJel), OpueHTaIus
Ha TPYJOBYIO ESITEILHOCTD, TIOJyUYCHHE
npodeccun, TMIHOCTHOE
CaMOBBIPpa)KEHUE B MMPOTYKTUBHOM,
HPABCTBEHHO JOCTOMHOM TPYJE B
POCCHICKOM OOIIIECTBE, HA JOCTHKCHHUE
BBIIAIONTUXCS PE3YIbTATOB B
npoheCCUOHAILHON JIeATEIbHOCTH;

IKOJIOTHYCCKOC BOCIIUTAHUC

bopMUPOBATH IKOJOTHUECKYIO




KyJbTYPY, OTBETCTBEHHOE, OEpEKHOE
OTHOLIEHUE K MPUPOJIE, OKPYKAroIIeH
cpelie Ha OCHOBE POCCUHCKHUX
TPaJUIIMOHHBIX TyXOBHBIX IIEHHOCTEH,
HABBIKOB OXPaHbI, 3aIIUTHI,
BOCCTaHOBJICHHSI IPUPO/IBI,
OKpYXarouen cpeapl;

BOCITUTAHUE IIEHHOCTEH HAYIHOTO BOCITUTBHIBATH CTPEMJICHUE K TIO3HAHHIO
MTO3HAHUS ce0s ¥ IPYTUX JIIOACH, PUPOJIBI U
0011eCcTBa, K MOJIYYEHUIO 3HAHUI,
KauyeCTBEHHOTO 00pa30BaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB H
00111eCTBEHHBIX MOTPEOHOCTEN.

Anrebpa sABIAETCS OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TIPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamdecKux
abCcTpakiuii, cnoco0e OTpaKEHUsI MaTEMAaTUYECKON HayKOU SIBIEHUH U MPOLECCOB
B MPUPOJE W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHUSI U BBIBOBI,
dbopmynmpoBath yrBepkacHUA. OCBOCHHE Kypca alreOpsl 00ecreunBacT pa3BUTHE
JOTHYECKOT0 MBIIIJICHUs] O0YyYarolMXCcs: OHM HCIOJIb3YIOT JAENyKTUBHBIE U
WHAYKTUBHBIE PAacCyXIeHUs, 0000IIeHIe W KOHKPETU3AIHIO0, a0CTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  MOpPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aja4 ABJISETCs peanu3alueil 1esTeIbHOCTHOIO MPUHLIKUIIA 00yUEHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHuss OCHOBHOE MECTO 3aHUMAIOT COAEPKATEILHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «AnreOpandecKkie BBIPOKEHUD», «YpaBHEHUS H
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYsI C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmuMmcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax




MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBJIAJICHUIO OO0YJAFOIIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MaTeMaTHdeckoro sAspika. ConaepxaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISIETCA €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHMM «Uucia W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JaIbHEUIIET0 M3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi [IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMUPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

ConepxaHue AByX alreOpandeckux JMHUM — «AIreOpanuecKkue BhIpaKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOMIMXCS
MaTE€MaTUYEeCKOro amnmapara, HeoOXOAMMOTro MJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 00miero oOpa3oBaHMsl Y4YEOHBIM MaTepuaid TpPYyNIUPYETCS BOKPYT
palMOHaIbHBIX BhIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMAaTUKU Kak
A3bIKa JUISI TIOCTPOCHHMS] MaTeMaTUYeCKUX MOJEJEH, OINMUCaHUs MPOIECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKHA, M OBJIAJICHUE HaBBIKaMU
NeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copeprxanve pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHE
OOy4aroNIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHIIEeH MaTeMaTH4ecKol MOJAeNnu
JUIsL OTIMCAHUSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u obmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (opMUpoBaHUE
MPEJICTABICHNUI O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUSA», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOMIKEHUST UPpAlMOHANBHBIX unced. CBOMCTBA apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUSM. [[€eMICTBUTEbHBIC YUCIA.

Crenens ¢ uenpIM oKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

Anrebpandeckue BRIpaKCHUSAJredOpandecKue BbIpaKeHus!

KBampaTHbeii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JIpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreopandeckux JapoOei.
PanronanbpHbIe BRIpaXKEHUS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvne ypaBHEHHH, CBOIAIIMXCS K JIJMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue @ynkiuu. OOIacTh OMpeAeNeHUsS W MHOXECTBO 3HAYCHHI
dbynkuun. CrocoOb! 3a1aHus PyHKITUH.

I'padux dbynxkuuu. Yrenune cpoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPONOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUW, YMEHUIO BHUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATUH U OTIbIXa, pEryJspHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs peuleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanyu, OCHOBAaHMS JJIs OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHYECKUX YTBEPKIECHUH (TIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 penieHus ydyeOHOW 3aaud (CpaBHHBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTUBOpEUne, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBATh BO3MOXXHOE PA3BUTHE TpOIlEcca, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(MOPMAITUIO PAa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO IO3MILMH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pacmpenensTh BUIbI padoOT, I0roBapUBaATHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMHU KOMaH/BbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pELUICHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABJICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxkaTh JIEHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moHATHE apU(METUYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpAaTHBIE KOPHH, UCIIONB3YS TPHU HEOOXOAMMOCTH KAIBKYJSATOP, BBIMOJTHSITH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpyuMeHAT, TOHSTHE CTENEHU C IeJNbIM IOKa3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiaty nMHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTar.

[IpuMeHATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OICHKH,
pemaTh JUHEHMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENEsITh 3HaAueHHE (QYHKIHUHU MO 3HAUYCHHIO
apryMeHTa, ONpeeNiaTh CBOMCTBa (PyHKITHH 10 €€ rpaduky.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:
y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 Anrebpavyeckue BblpaxKeHUs. 15 1 bubnnoreka [HOK
Anrebpanyeckas opobb https://m.edsoo.ru/7f417af8
5 Yucna v BbiuncreHus. KBagpartHble 15 0 bubnnoreka [JOK
KOpHU https://m.edsoo.ru/7f417af8
3 YpaBHEHUSA 1 HEPABEHCTBA. 15 0 bu6mmoreka [IOK
KBagpaTHble ypaBHeHUS https://m.edsoo.ru/7f417af8
4 Anrebpanyeckne BblipaXeHus. 5 1 bu6mmoreka [IOK
KBagpaTHbIN TpéxurneH https://m.edsoo.ru/7f417af8
5 YpaBHeHUs 1 HepaBeHcTBa. CucTeMbl 13 1 bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
6 YpaBHEHUSA U HEpaBEHCTBA. 12 0 bubmuorexa [JOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
! PyHKUAM. OCHOBHbIE MOHATYA > 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 GyHKuMM. H1CnoBbie yHKLMY d 0 https://m.edsoo.ru/7f417af8
9 Yuncna u BbluncneHmsi. Ctenexs ¢ 7 0 bubmuorexa [JOK
LlenbiM rnokasaTtenem https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 oBTOpEHIe M3yueHHoro 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
bu6mmoreka [IOK
1 Anrebpaunyeckasi opobb 1
P AP https://m.edsoo.ru/7f42d452
, | B e e | B LOK
P https://m.edsoo.ru/7f42eaaa
BblpaXeHus
O6nacTb onpeneneHns
3 paLMOHanbHOrO BblpaXeHust. 1
Hanbonbluee n HanMeHbLLee
3Ha4eHue anredpanyeckon apodu
OcHoBHOe cBONCTBO anrebpanyeckomn
4 Apobu. CokpalleHne anrebpanyeckom 1
apobu
5 CokpallieHue anrebpandeckoin opobu 1
6 MpuBeneHne anrebpanyeckor apobu 1
K HOBOMY 3HameHaTesnto
7 MpuBeneHne anrebpanyeckmx gpoden 1
K obLeMy 3HaMeHaTerno
CnoxeHune anrebpamndecknx gpoben
9 BbluntaHme anrebpaundeckux gpoben
bubmuoreka [JOK
10 YMHOXeHne anrebpanyecknx gpoben 1
P AP https://m.edso0.ru/7f42d862
bu6nmoreka [JOK
11 eneHne anrebpanyeckmx gpoben 1
A P AP https://m.edsoo.ru/7f42d862
12 ToxaecTBeHHOe NpeobpasoBaHue 1 bubmuoreka [JOK



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

BbIPaXXEHUN, CoaepKaLLmx
anrebpanyeckme gpodu

BblpaxkeHne nepeMeHHbIX 13

https://m.edsoo.ru/7f42dd26

bu6mmoreka [IOK

13
pa3nuyHblx oopmyn https://m.edsoo.ru/7f42ded4
MprMeHeHne npeobpasoBaHuin
14 BbIPaXXEHWI, CoaepaLLmX bubmuorexa [JOK
anrebpaundeckune apobu, ans https://m.edsoo.ru/7f42e0be
peLleHns 3agad
15 KoHTpornbHas pabota Ne 1 no teme bubmuorexa [JOK
"Anrebpanyeckasn apobb" https://m.edsoo.ru/7f42e262
16 MoHsiTe 06 MppaunoHanbHOM YKche. bubmuorexa [JOK
MHOXeCTBO AeCTBUTENBHbIX YMCen https://m.edsoo.ru/7f4354a4
17 OkpyrneHvne OencTBUTENbHbIX YMCEN bu6mmoreka [IOK
[0 3aJaHHoro paspsiaa https://m.edsoo.ru/7f436098
18 ﬁeC:L:z:gﬁanin 23:5: Zﬂsa,anHon bubmmorera [TOK
PP https://m.edsoo.ru/7f435648
TOYHOCTbIO
5| o Bumorera 110K
P . PA https://m.edsoo.ru/7f435648
npsMoin
I e Bumorera 110K
P Ap https://m.edsoo.ru/7f435648
KOpeHb
g | P s espme Bumorea 110K
Aepat . P https://m.edsoo.ru/7f43599a
KBaapaTHbIN KOPEHb
bubmuorexa [JOK
22 YpaBHeHWe Buga x2 = a
P A https://m.edsoo.ru/7f435ed6
CpaBHeHME 1 OLEeHKa BblpaXKeHUNn,
23 coaepXallux KBagpaTHble KOPHU.

HaxoxgeHne npubnmkEHHbIX
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3HaAYEHWUI KBAAPATHOTO KOPHSI 13
yucna

CpaBHeHve 1 ynopsigounmsaHmue
paumoHarbHbIX U MppaLuoHanbHbIX

24 yncen, 3anucaHHbIX C MOMOLLbHO
KBagpaTHbIX KOPHEN
CeowictBa apnMeTN4ecKkoro
25 KBa,EI,paTHOI'g K(Oprﬂ. KBagpaTtHbin bubmmorexa [IOK
https://m.edsoo.ru/7f42fd38
KOpeHb 13 Npou3BedeHus u apodu
CeowicTtBa apnMeTn4ecKkoro
26 KBa,EI,paTHOFg K(Oprﬂ. KsagpaTHbii bubmorexa LOK
https://m.edsoo.ru/7f42fd38
KOpeHb N3 CTEMNEHN
lMpMeHeHne cBOMNCTB
97 apundmMeTNYeCKoro KBagpaTHOro bubmuorexa [JOK
KOpHsi. BblHECEHME MHOXUTENS U3- https://m.edsoo.ru/7f42ec80
nop, 3HaKa KOpHs
MpYMeHeHe CBOMNCTB
o8 apndmMeTNYECKOro KBagpaTHOro bu6mmorexa [IOK
KOpHsi. BHeceHne MHoXMTENs noa https://m.edso0.ru/7f430382
3HaK KOPHS
ToxaecTBeHHble Npeobpas3oBaHns
29 YMCIOBbIX BblIPaXXEHWUIA, CoAepKaLLmX
KBagpaTHbIE KOPHU
OcBoboxgeHue ot
30 MppPaLMOHanNbHOCTU U OBOMHBIX
paavkarnos B anrebpandeckux
BbIPaXXEHNSIX
31 OO6LmMi BMA, KBaOpaTHOIO ypaBHEHMUS. bu6mmorexa [IOK
lMprBeOEéHHOE KBagpaTHOE ypaBHEHNE https://m.edso0.ru/7f4308e6
30 HenonHble kBagpaTHblE YpaBHEHUS U bubmuorexa [JOK
Cnocobbl NX peLleHns https://m.edsoo.ru/7f430a8a
33 PelueHne HenomnHbIX KBaapaTHbIX bubmuorexa [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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ypaBHEHUI

PeweHune KBaApaTHOro ypaBHeEHUA

https://m.edsoo.ru/7f430f44
bubmuorexa [JOK

34 BblAeneHnem KBagparta aBy4rieHa https://m.edsoo.ru/7f430f44

35 dopmyna KopHei kBagpaTHOro bu6mmoreka [IOK
ypaBHeHMs https://m.edsoo.ru/7f43128c

36 PelueHune kBagpaTHOro ypaBHEHUS C bu6mmoreka [IOK
noMoLLbH hopMyIbl https://m.edsoo.ru/7f4315c0

37 PelueHne kBagpaTHbIX ypaBHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f4318c2

38 Teopema Bueta. Teopema, obpaTtHas bu6mmoreka [IOK
Teopeme Breta https://m.edsoo.ru/7f431a20

39 PelueHne 3agaHunin Ha NpUMeHeHne bu6mmoreka [IOK
TeopeMmbl, 0bpaTHOM TeopeMe BueTta https://m.edsoo.ru/7f43259¢

40 PelueHne ypaBHeHMI, CBOAALLNXCA K bu6mmoreka [IOK
KBagpaTHbIM https://m.edso0.ru/7f432736

a1 MpocTenwme apobHO-paLMoHanbHbIe bu6mmorexa [IOK
ypaBHEHUs https://m.edso0.ru/7f432736

42 PeweHue Elpo6Ho-pauM0Haanblx bubmuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f431d36

43 PelleHne TekcToBbIX 3aga4 ¢ ) bu6mmoreka [JOK
NMOMOLLIbI0 KBaApaTHbIX YPaBHEHWI https://m.edsoo.ru/7f42eela

44 Eg;iiﬁi;:::::&osanaq C MOMOLLbIO bubmorexa [JOK
KBAAPATHLIX YPABHEHMH https://m.edsoo.ru/7f42eela

45 PelueHune nccneaoBaTenbCkux sapau bubmuoreka [JOK
C NMOMOLLbIO KBaApaTHbLIX YpaBHEHUN https://m.edsoo.ru/7f42eela

L bu6mmorexa [IOK
46 KBanpaTHeIA TpExneH https://m.edsogru/7f42f158

47 KopHu kBagpaTHOro TpéxyneHa bu6mmorekxa [IOK



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

PasnoxeHune KBagpaTHOro TpéaneHa

https://m.edsoo.ru/7f42f3f6
bubmuorexa [JOK

48 8
Ha NUHENHbIE MHOXUTENN https://m.edsoo.ru/7f42f5a4
19 pasmoemsenpemion spoumena Bumiorexa LIOK
https://m.edsoo.ru/7f42fef0
Ha MHOXWUTENN
'}'<0HTpoana;| paboTta Ne 2 no Teme BuGmuorexa IJOK
50 KBagpaTHble kopHU. KBagpaTHble httos://m.ed 178430076
ypaBHeHus. KBagpaTHbI TpExyneH" PS:/im.edsoo.ru
51 JInHeliHoe ypaBHeHWe ¢ OBYMS bubmuorexa [JOK
nepeMeHHbIMK, ero rpaduk https://m.edsoo.ru/7f43c542
"padmueckun cnocob pelueHns
NIMHENHOrO ypaBHEHWs1 C ABYMS Bubnmorexa [IOK
52 nepemMeHHbIMU. [pumepbl peLleHns https-//m.ed 176436340
NMHENHOro ypaBHEHMS C ABYMS PS:/im.edsoo.ru ¢
nepeMeHHbIMU B LenbIX YMcnax
Cuctembl ABYX ypaBHEHWI C OBYMS
53 n:zsrﬁs;zmt :3 ?:(;I)“MA::BG TIMHENHbIX bubmiorexa LOK
P N P y https://m.edso00.ru/7f4328c6
ypaBHEHWIA HA KOOPAUHATHOM
NOCKOCTH
S5 nopowemmm padmeecn ono0s Bumaorexa LIOK
P P https://m.edsoo.ru/7f432b6e
peLleHmns
| e e Bumorea 110K
P - AP https://m.edsoo.ru/7f42f75¢
NOACTaHOBKOM
| oot dm et pee Bumorea 110K
P ' AP https://m.edso00.ru/7f42f8f6
CIOXEHNEM
57 CurcTeMbl HEMNMMHEWHbIX YPaBHEHUIA. bu6mmorekxa [IOK

Mpacbmyeckun cnocob pelueHns

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42f3f6
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https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f432b6e
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58

WccnegoBaHue 1 pelleHne cuctem
NNHENHbIX ypaBHEHWI C OBYMS
nepemMeHHbIMU

59

'paduyeckoe peLueHmne cucTem
YPaBHEHUI, OOHO N3 KOTOPbIX
HernvMHenHoe

60

Cnocob noacTtaHOBKM ANS pelleHus
HEeIMMHENHbIX CUCTEM YPaBHEHUI C
ABYMS MEPEMEHHbIMU, OAHO U3
KOTOpbIX JIMHENHOE

61

PeweHne TekcToBbIX 3a4a4 ¢
MOMOLLIbIO CUCTEM NTUHEWNHbIX
ypaBHEHUI

62

PeweHne TekcToBbIX 3a4a4 €
NMOMOLLIbIO CUCTEMbI NIMHEHOTO U
HEeNUHENHOro ypasHeHUn

63

KoHTponbHas pabota Ne 3 no teme
"YpaBHEHMSA N HeEpaBEHCTBA.
CucTtembl ypaBHeHMR"

64

Yucnosble HeEpaBeHCTBA:
onpegenexue, npumepbl. CTporme n
HecTporve HepaBeHCTBa

65

HepaBeHCTBO C 0AHONV NepeMeHHON.

[lokasaTenbCTBO HEPABEHCTB

66

CBOWCTBa YNCIOBbIX HEPABEHCTB

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

68

CrnoxeHne 1 yMHOXEHWNE YNCIOBbIX
HepaBeHCTB

Buapbl 4nCnoBbIX NPOMEXKYTKOB.
O6beanHeHne 1 nepeceveHne
YNCIOBLIX NMPOMEXKYTKOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

69

JInHenHbIe HeEpaBeHCTBa C OAHON



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

NEPEMEHHON 1 NX PELLEHME.
N306paxeHne peLlleHns Ha YMCroBom
npsiMon

PelueHne nMHenHoro HepaBeHCTBa C

70 § y
O[HOWN NepeMeHHOoM
71 PelueHne nMHenHbIX HepaBeHCTB
Cuctembl MMHENHBIX HEPABEHCTB C
72 O[HOWN NEPEMEHHON N UX peLleHne.
N3o6paxkeHre peLleHnst Ha YNCroBom
npsAMon
73 PeLueHune cnctembl NMMHERHbIX
HEepaBEHCTB C O4HOW NepeMeHHON
74 PelueHune cnctem NMHENHbIX bu6mmoreka [IOK
HepaBeHCTB https://m.edso0.ru/7f42c692
KoHTponbHas pabota Ne 4 no teme
75 "YpaBHEHMS 1 HEpaBEHCTBaA. bubmuorexa [JOK
JInHeHble HepaBeHCTBa N CUCTEMBI https://m.edsoo.ru/7f42c840
HepaBeHCTB"
76 MoHaTne dyHKUMK. Cnocobbl 3agaHus
dyHKUMIA
77 O6nacTb onpeaeneHns N MHOXeCTBO bu6mmoreka [IOK
3HaYeHUN PYHKLMK https://m.edsoo.ru/7f42cb88
bu6mmorexa [IOK
78 Mpadpmk doyHKLIMK
pachuk coyHky https://m.edsoo.ru/7f42cd2c
79 Conctsa yHKUMN, X OToBpaxeHue
Ha rpadmke
B0 avanmnrpadmon pesmon BuSmiorerca LIOK
P - P https://m.edsoo.ru/7f42c9e4
3aBUCUMOCTEN
81 YTeHne 1 nocTpoeHmne rpadonkos bubmuorexa [JOK

aNeMeHTapHbIX QYHKLMIA

https://m.edsoo.ru/7f42c9e4



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
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DYHKLNS NPSAMOKN NPONOpPLMOHanbHON

82 3aBUCMMOCTHU, €€ CBOWCTBA U rpaduk. 1
OyHKuMa y = |X|
83 :Y:;;l ”SM%?_'F;T:::M 3aBUCUMOCTU, €€ 1 bubmoreka LOK
poriop ’ https://m.eds00.ru/7f433c12
CBOWCTBa 1 rpaduk
bubmuorexa [JOK
84 MocTpoeHune runepbonsl 1
P P https://m.edsoo.ru/7f433d84
85 ®yHKUMS Y = X% 1 e€ cBOICTBA 1
86 ®yHKUMS Y = X® 1 e€ cBoiiCcTBa 1
87 ®yHKUMs y = YX 1 e€ cBoWCTBa 1
88 padhmyeckoe peLleHve ypaBHEHUIA 1
89 'padhnyeckoe peLueHmne cucTtem 1
ypaBHEHUI
90 OnpepgeneHne CTeNEHN C LENbIM 1 bu6mmoreka [JOK
oTpuLaTenbHbIM NoKasaTenem https://m.edsoo.ru/7f434bbc
CtaHngapTHbI BUA Yncna. 3anmch
91 BonbLUMX U ManbIX Yucen B 1
cTaHaapTHOM Buae
92 [lecTBYA C Yucnamu, 3annucaHHbLIMK B 1 bu6mmoreka [JOK
CTaHOapTHOM Buae https://m.edsoo.ru/7f4343e2
93 CBolcTBa CTENeHu ¢ uenbim 1 bu6mmorexa [IOK
nokasartenem https://m.edsoo.ru/7f434572
3 comoomoutn renom & weman ! Bu6mmorexa LIOK
P https://m.edsoo.ru/7f434d38
nokasaTtenem
95 ToxagecTBeHHOe NpeobpasoBaHue 1 bu6mmorexa [IOK
BbIPaXXEHWIA CO CTENEHAMMN https://m.edsoo.ru/7f4371aa
96 MpvMeHeHre 3an1cK Ynucen B 1 bu6mmorexa [IOK

CTaHOapTHOM BuUAe A4 BblpaXXeHndA

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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pasMepoB 1 CpaBHEHNS OOGbEKTOB
OKpY)KaloLLLEero Mmpa, AnUTenbHOCTU
npoLieccoB

MoBTOpeHune. ToxagecTBeHHOE

97 npeobpasoBaHne anredpanyecknx 1
BbIpaXKeHUM
08 oamparmue ypesmomn, Poee. ! Bubmioreks LIOK
Ap yp - https://m.edso00.ru/7f43736¢
3aady C MOMOLLIbIO YpaBHEHW
bu6mmoreka [IOK
7 6
%9 Torosas konTponbras pabora ! https://m.edso00.ru/7f437510
100 MoBTOpeHUe. YpaBHEHNSI U CUCTEMBI 1 bubmuorexa [JOK
ypaBHEHWI https://m.edsoo.ru/7f4376b4
101 MoBTopeHue. JInHelHble HepaBeHCTBa 1 bubmuorexa [JOK
N UX CUCTEMBI https://m.edsoo.ru/7f436b88
bu6mmoreka [JOK
102 0606 1
0 ObHieHIe W chcTeMaTVSaLnA https://m.eds00.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucina ¥ BBIYUCIICHUS
Hcnonp30BaTh  HayalbHBIE  NPEACTABIECHUS O  MHOXKECTBE
11 JEHUCTBUTENBHBIX YUCEI JJIS1 CPAaBHEHMS, OKPYIJIEHUS U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENbHBIE 4YHUCIA TOYKAMH HA KOOPJMHATHOU
psAMON
[IpumensTh MOHATHE  apU(PMETUYECKOTO  KBAJAPATHOTO  KOPHA,
1 HaXO/JWUTh KBAJpaTHbE KOPHHU, MHCIOJB3Ysl IpH HEOoO0XOAUMOCTU
' KaJIbKYJISITOP, BBIIOJIHATH NpeoOpa3oBaHUsl BbIPAKEHUHN, COAEpKAIIUX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN
13 Hcnonb3oBare 3amucu  OOJBIIMX M MajblX YHCEI C IOMOILBIO
' JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHM C LEJIbIM IIOKA3aTelIeM, BBIIOJIHATH
2.1 Mpeo0pa3oBaHUs BBIPAKEHUH, COAEPXKALIUX CTEHNEHH C IIEeJIbIM
IIOKa3aTesneM
BBIMONHATE ~ TOX/AECTBEHHbIE  MPeoOpa3oBaHMsA  PALMOHAIBHBIX
2.2 BBIPDA)KCHUII HA OCHOBE IIpaBWJI JEWCTBUIM HaJ MHOTOWIEHAMH U
anreOpandecKuMu ApoOsIMHU
2.3 PackiagpIiBaTh KBafpaTHbBIN TPEXUIIEH HA MHOKUTENHN
24 [TpumeHnsaTh MpeoOpa3oBaHUsl BBIPAKEHUN AJIS PEICHHs Pa3IMnYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
3 YpaBHEHUS U HEpaBEHCTBA
Pemarp nMHeENHBIE, KBaApaTHbIE YPABHEHHMs M PALMOHAIbHBIE
3.1 YpaBHEHHUsI, CBOJSIIUECS K HUM, CUCTEMbI JIByX YpaBHEHUH C IBYMs
NIEpEMEHHBIMU
3.9 IIpoBoguTh TpOCTEMIIME HCCIEIOBaHWS YpPAaBHEHUH U CUCTEM

ypaBHEHMH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduyecKux




Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIHM CHUCTEMa
ypaBHEHUH pEIICHUs], €CITU UMEET, TO CKOJIBKO, U TIPOYEE)
[lepexomuth OT cloBeCHOH  (QOpPMYIHpPOBKM  3amauu K e

anre6pa1/1quK017I MOACIN C IMOMOINBIKO COCTAaBJICHUSA YPaBHCHUA HIIN

33 CUCTEMbl yYpaBHEHHUH, WHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 33a]a4M I1OJYyYEHHBIN pe3yapTaT
[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
3.4 pelaTh JIMHEMHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHON U UX CUCTEMBI,
' naBaTh  rpauuecKkyr0  WUTIOCTPAlMI0O  MHOXECTBA  PELICHUI
HEPABEHCTBA, CHCTEMbI HEPABEHCTB
4 OyHKIUU
[lonnMaTh ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHSATHUS M  S3BIK
11 (TepMUHBL, CHUMBOJIHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUCHUE
' (GYHKIIUU TIO0 3HAYEHHUIO apryMEeHTa, OIpeNessTh CBOMCTBA (YHKIIMH
1o €€ rpauky
Ctpouts rpaduku dJeMEHTApHBIX (YHKINN BUIA:
y=k/x
4.2 y

k/x

, Y =X%, y = X3, Y = [X|, onuchIBaTh CBOWCTBA YUCIOBON (YHKIHHU MO €&
rpaduky




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Uucna 1 BBIYUCIICHUS
11 KBanpatusiit kopenb u3 uucna. [lonstue 00 wuppanMoOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJINKESHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BbIYMCICHUSAM. JelcTBUTENbHbBIE
qrcia
1.3 Crernens C 1eTbIM MOKazaTeneM U e€ cBoiicTBa. CTaHgapTHAs 3alUCh YKCa
2 AnrebpandyecKkue BbIpaKEHUS
2.1 KBanpatnslii TpéxuiieH, pa3ioxkeHue KBaApaTHOro TPEXUWIeHA Ha MHOXKHUTEIU
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHUE, JIeTICHHE aare0panyeckux apodei
24 PanvioHanbHbIE BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHme, ¢Gopmyia KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHUM, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiime ApoOHO-pallnOHATIbHbBIE YPAaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHI C ABYMs NEpEeMEHHBbIMU. [IpuMepsl pemenus cucteM
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemrenne TekCTOBBIX 33724 anreOpanyeckuM CrocoooM
3.6 YucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHON EPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIMH
4.1 [lonatue ¢ynkuun. OOnacTe ONpeAereHUs M MHOXKECTBO 3HAYCHHH




¢byakun. CriocoObI 3a1anus QyHKITHI

4.2 I'paduk pynkmuu. Urenue cBoicTB GyHKIMM 10 €€ TpaduKy

4.3 [Tpumeps! rpadukoB PyHKITHH, OTPAXKAIOMINUX PeaTbHBIE TPOIIECChI
OYHKIMM, OINHUCHIBAIOIIME TNPAMYI0O M OOpaTHyl0 NpPONOPIUOHATILHBIC

44 3aBHCUMOCTH, UX IrpaduKu

4.5 OyHkuu y =x% y = X?

4.6 Oynknuu Y = [x, y = |x]|

4.7 I'paduueckoe pereHne ypaBHEHUN U CUCTEM YPaBHCHHM




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
Ol€pallM¥ HaJ MHOXXECTBAMHU; YMCHHUE OIEPUPOBATH IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX 4YHCEN, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHu
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHOIb30BaHUEM (OpPMYyT pa3HOCTH KBAJApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM INEpeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusl, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (Urypa, TOUKa, OTPE3OK, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, MNPSIMOYTOJIBHHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE pPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATHh, HHTCPIPECTUPOBATH u HpeO6p8.30BLIBaTB




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliWIlax M Ha JAHarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIY4YalHBIA OMNBIT (CIydalHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOIO mepedopa M C HUCIHOJIb30BaHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTAEIBHBIE BBIIAIOIIMECS  PE3YJIbTaTHhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BIYUCIICHUS

1.1 Harypanbnble u nensie uncina. [Ipu3Haky Ae1MMocTy HEeIbIX YHCell

12 OObIKHOBEHHBIE M JECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEUYHbIE
' MepUOANYECcKUe Ipodu

13 Pannonaneupie unciaa. Apudmerndyeckue omepanuu ¢ paruoHaJIbHBIMU
' YUCIaMHu

14 JleiicTBUTENbHBIC YHCTa. ApUPMETHUSCKHE ONEpaIiyl ¢ JCHCTBUTEIHBHBIMU
' YUCIaMHU

L5 [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJA OKPYIJICHHS, NMPUKUIKA M OIECHKA
' pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BbIpakeHUS (BBIPAKEHHSI C IEPEMEHHBIMHU )

29 Crenenb ¢ nensiM nokazareneMm. CTeNneHb C pallMOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa cTeneHU

2.3 MHoroueHbI

2.4 Anrebpanyeckas 1po0b

”E Apudmernueckuii  KOopeHb  HaTypalbHOM  cremeHu.  JleHWcTBUS ¢
' apru(pMETUYECKUMH KOPHIMH HAaTYpaIbHOU CTETICHH
3 VYpaBHEHUs U HEPABEHCTBA

31 Lensie u npoOHO-paroHalibHBIe ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUH

32 Lensie 1 apoOHO-panmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble NOCiIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckass ¥ TeoMeTpudeckas mporpeccuu. dDopmyna CIOKHBIX




MPOLIEHTOB

5 OyHKIIUA
Oyuknmsi, crnocoOsl 3amanus GyHkuuu. [paduk  dynkuuun. OO6macTh
ONpENeJICHUs] W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymm Qynxnum.
5.1. IIpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHU.
Makcumymbl W MUHUMYMBI (yHKiun. HauOonpimiee u  HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHosxecTBa
8.5 I'pads




