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MoAacHUTenbHaA 3anuUcKa

L Hopmamuenuvie npasosvie 00KymeHmvl

MNporpamma pa3paboTaHa Ha OCHOBAHWUW CAEAYIOLMX HOPMATUBHbIX JOKYMEHTOB:
- ®depepanbHblt 3aKkoH OT 29.12.2012 Ne 273-03 «0O6 obpasoBaHuM B Poccuitickolri depepaunmn»
(nanee — ©3-273) (c usmeHeHmnamu ot 04.08.2023 No 479-d3).
- ®epepanbHbl rocyAapcTBEHHbIN 0bpa3oBaTeNbHbIM CTaHAAPT OCHOBHOro obuiero obpasoBaHus,
YTBEPXKAEHHbIN NpuKazom MuHuUcTepcTBa npocsBeweHna Poccuiickot ®epepauum ot ot 31 maa 2021
roga Ne 287 (nanee — ®roC 0O00); npukas MunnpocselleHua PO ot 18 utoHa 2025 roga Ne 467 «O
BHECEHUM u3meHeHui B PrOC O00»
- OepepanbHas obpasosaTenbHaa nporpamma  (POIM) ocHoBHoro obwero ob6pasoBaHWA
(yTBeprKaeHHas npuKkasom MuHucTepcTBa npocselleHna Poccuiickon depepaumm ot T 18.05.2023 Ne
370).
- [lopAafoK opraHusauMM U ocywecTBieHua obpas3oBaTeNbHOW AeATENbHOCTM MO  OCHOBHbIM
ob6uieobpa3oBaTesibHbIM  Mporpammam - 06pa3oBaTe/ibHbIM MPOrpammam  HadvasnbHoOro obuero,
OCHOBHOro obuwero n cpegHero obuiero obpasoBaHWA, YTBEPNKAEHHbIM NpUKazom MuHUCTepcTBa
npoceeleHna Poccuiickoint ®eaepauymm ot 22.03.2021 Ne 115 (c nsmeHeHunsmum ot 08.05.2026 Ne 316).
— CaHuTapHble npasuna wn Hopmbl CaHlnH 2.4.2.4283-26 «CaHUTapHO-3NnAEemMMnoNornyeckue
TpeboBaHMA K OpraHM3aunaAM BOCNUTAHUA U 0ByYeHMA, OTAbIXa U 030,0POBNAEHUA AETEN U MONOLEKNY,
YTBEPXKAEHHbIE MOCTaHOBAEHMEM [NaBHOrO rocyAapCTBEHHOIO CaHMTapHOro Bpaya Poccuitckoi
depepaunn ot 02.06.2026 Ne 19 (ganee - CM 22.4.2.4283-26);
— CaHuTapHble npasuna u Hopmbl CaHlMunH 1.2.3685-21 «MrMeHn4Yeckne HopmaTMBbl U TpeboBaHMA K
obecneyeHuto 6esonacHocT u (Mau) 6e3sBpeaHOCTU AN 4yenoBeKa GaKTOPOB cpefbl 0bUTaHUAY,
YTBEP)KAEHHbIE MOCTAHOBAEHMEM [NaBHOrO roOCyAapCTBEHHONO CaHMTapHOro Bpadva Poccuiickoin
depepaunn ot 28.01.2021 No 2 (panee - CaHlunH 1.2.3685-21)
- YcraB [locypgapctBeHHOro  6roa)KeTHoro  06buweobpas3’oBaTeNibHOO  YYpPEeXAeHUA  cpeaHei
obueobpasoBaTtesibHOM WKoOblI Ne 202 ®pyH3eHcKoro paiioHa CaHKT-lNeTepbypra.

NHCTPYKTUBHO-METOANYECKME AOKYMEHTbI:
— WMHbopmaLMoHHO-meToaMYecKoe NMUCbMO MuHUCTepCTBa npoceeleHna Poccuiickon ®epepaumm o
BBeAeHMM PepepanbHbiX roCysapCTBEHHbIX 0Opa3oBaTe/bHbIX CTAHAAPTOB HayasibHOro obuwero u
ocHoBHoOro obuiero obpasosaHua ot 15.02.2022 Ne A3-113/03.
— MMucbmo Komwuteta no obpasosaHunio oT 21.06.2016 Ne 03-20-2289/16-0-0 ¢ npunoskeHnem
NHCTPYKTUBHO-METOAMYECKOTO nnucoma «06  opraHusaumu 0byyeHuns Mo  OCHOBHbIM
06uweobpazoBaTeibHbIM NPOrpamMmmam No 0YHO-3a04YHOM, 3a04HON popmam 0BydYeHUs».




Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECIIEUNBAET U3YUCHHE APYTUX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOIOJDKEHHUS 00pa30BaHMs M B IOBCEIHEBHOM ku3HU. Pa3Butne y o0ydaromuxcs
HAYYHBIX NPEACTABICHUA O NPOMCXOXKACHUU M CYHUIHOCTH airedpanydeckux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIeCKOM HAYKOMN SIBIICHUHN U MPOLIECCOB
B MpUPOJE W OOILECTBE, POJU MaTEeMaTHUYECKOIO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KauecCTB MBIIIJICHNs, HEOOXOIUMBIX Ul a/IalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenuwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJII0/1aTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUSI U BBIBOJBI,
dopmynupoBath yrBepkaeHHs. OcBOeHHE Kypca areOpsl 00ecieynBaeT pa3BuTHE
JOTMYECKOTO MBIIUICHUS! OOYYaloOIUXCSA: OHU HCIOJB3YIOT JE€AyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IeHNe 1 KOHKPETU3alHio, abcTparupoBanue u
ananoruto. OOydyeHue  anrebpe  mpeanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHne 3a1a4 ABJseTCs peaau3arenl A1eaTeIbHOCTHOTO MPUHLIKIIA 00YYEHHSI.

B crpykType mnporpammbl ydeOHOro Kypca «Anredpa» ii OCHOBHOTO
o01mrero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYUCICHUSY, «ANreOpandeckiue BhIPAKECHUA», «YpaBHEHHS U
HepaBeHCTBa», «DyHkumm». Kaxknas W3 3THX coAepiKaTeIbHO-METOJUYECKUX
JVHUN pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET U3YyUSHHS Kypca, B3aUMOACUCTBYS C
IpYTUMHU €ro JUHUSMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
IPUXOJUTCS JOTHYECKH PaCCy’KIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTH4eCKOTO 00pa30BaHMS U CIOCOOCTBYIOUIME OBJIAJCHUIO 00Y4aIOIIUMHUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro s3bika. CoaepkaTenbHON U
CTPYKTYpHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna ©  BBIYUCICHHS» CIYXKHT OCHOBOW IS
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIHUXCS
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JI TTOBCETHEBHOM
KHU3HU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAUOHAIBHBIMH YHCIaMH, (HOpPMUPOBAHHEM
NpPEACTaBICHUNA O JEHCTBUTENIBHOM 4HCJe. 3aBeplICHHE OCBOCHMS YHCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.



Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOTrO ammapara, HeOOXOAUMOTO JUIsl PEIICHUS 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTHUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0O01Iero o00pa3oBaHUsl y4eOHBbI MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHNE MATEMATUKH Kak
sI3bIKa JJISI TIOCTPOEHMSI MAaTeMaTUYEeCKUX MOJIeNIel, OIMCAHUS MPOIECCOB H
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHust anreOpe BXOIAT TaKKe
JnanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOGHHMS Kypca HWH(MOpPMATUKHU, W OBJIAJICHUE HaBbIKaMU
JNeAyKTUBHBIX paccyxaenuid. [IpeoOpa3zoBanne CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Copeprxanve pyHKIHMOHAIBHO-TpapUUEeCKO JIMHUK HALEICHO Ha MOJIyYeHHE
00yJaromMMUCS 3HAaHUNA 0 (PYHKIMSIX KaK BaXKHEHIIEH MaTeMaTHU4eCKOW MoJenu
JUTSI ONTUCAHUS M UCCTIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIC
u odmectBe. M3yuenune martepuana crnocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXcs
YMEHUS UCTIOTIh30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATHUKH —
CJIOBECHbIC, CHMBOJIMYECKUE, TpaduyecKkue, BHOCUT BKJIaa B (OpPMHpPOBAHUE
MPEACTABICHUM O POJIM MaTEeMaTUKU B PA3BUTUH LIUBUIN3ALMU U KYJIbTYPHI.

CormacHo yueOHOMY ImaHy B 7-9 kjaccax w3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBHIM BKIIOYAET CJIEAYIOIIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPAaBHEHUS U
HEPaBEHCTBA», « DYHKIIUM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 ygaca (3 gaca B Hemenwo), B 8 kinacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 ygaca (3 yaca B HEZIEII0).



COJEPKXAHME OBYUYEHUA
9 KIIACC

Yucsia ¥ BIYMCICHUS

PannonanbpHble yKciia, UPpPALMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEYHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YMCIIA
KaKk OECKOHEUHble JAecSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue HAEWUCTBUA C
JNEHUCTBUTEIILHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpY’KaroIlleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienrne ypaBHEHN M, CBOAAIIMNXCSA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOMSIIMXCS K KBaApPaTHBIM.
bukBanparnoe ypaBHeHue. IIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTENEHEH Pa3JI0KEHNEM Ha MHOXKUTEIIH.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3azady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpPEMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPABHEHUU C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
MHTEPIPETaLNs] CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenre TekcTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduueckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKUMNPYyHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGomna, xkoopauHAaTHI
BEPILMHBI Mapaboibl, OCb CAMMETPUHU apadoJIbL.

I'padukn Gyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

Yucnosble  1OCien0BaTeIbHOCTUYHMCIOBBIE  IMOCIEA0BATEILHOCTH U
Iporpeccuu

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEAOBATEIIBHOCTH
pekyppeHTHoH popMyoit u hopMyJIol 1-ro WiIeHa.



Apudmernueckas u reoMeTrpudeckas mporpeccur. DopMynbl #-TO YICHA
apupMETHIECKON U TEOMETPUIECKON MPOTPECCUM, CYMMBI IEPBBIX 7 YWICHOB.

N3o0paxkenne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHILIMAJIBbHBIA POCT.
CI105KHbI€ MIPOLIECHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIXKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa;KaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IIPOLEAYp IPaKJaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAESATEIBHOCTH YYEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCELICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM MpodecCHOHaIbHON
JEATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYAIbHON TPACKTOPUHM OOPa30BAHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHHH, YMEHHUIO BUJAETH
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LIMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTAllME HAa IPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAaloLIeH cpeabl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX TIOCJIEICTBUM JUIsl OKPYKAIOLIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) aganTanus K M3MEHAIMUMCS YCJOBMAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y IPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMl0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTHUPOBATH
NPUHUMAeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBIBJISATh U XaPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHMA, OTHONICHWA MEXIy MOHATUSAMH, (DOPMYyIUPOBATH
ONpENECICHUS]  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuuKalu, OCHOBAaHMS JJii OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OopMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, C€IUHUYHBIC, YAaCTHBICE W O0OIIue,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU A BBISBICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

JieN1aTh BBIBOJABI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAaMOCTOSITEJIbHO HECJIOXKHbBIE JJOKa3aTEeJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTALMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOMpaTh CMOCO0 pelieHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee NOAXOASMMNA C y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOJBI 110 PE3yIbTaTaM
NpOBEAEHHOTO HAOIOACHUS, UCCIEA0BAaHMs, OLICHWBATh JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMAILIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM Trpadukod Hu uX
KOMOUHAIUIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYUIECTBY 00CYK/1aeMOU TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pellIeHusl, COMOCTaBISATH CBOM CYXIEHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3iMude€ U CXOACTBO MO3MUIUH, B
KOPpeKTHOU GopMme hopMyTupoBaTh pa3HOTIACcHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaThl  pElIeHHUs]  3aJayd,  JIKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMATh W HUCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUYyAIbHOM pabOThl TpPH PELICHUH Y4YEOHBIX MaTEeMaTUYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHOW AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pabOThI, pacmupencisaTh BUIbI padOT, JIOTOBApHUBATHCS,
00CYXKIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JpYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPJIMHUPOBATH CBOU JACHCTBUS C IPYTUMU WICHAMH KOMaH/bI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranmsanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, QITOPUTM pPEUICHMs 3aJauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pEUIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHbIN HHTE/JIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJsibTaTa pelieHus MaTeMaTUHYeCKOM 3aauu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIDKCHUS 1IETH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 9 kiacce oOydYarONIMICS TOJNYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucnaa v BIYMCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHANIbHBIC YUCIIA.

Boinonnsate apudmMervueckue AEUCTBUS € pallMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYKCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxonuTte 3HaueHusi CTENmEHEM C LENbIMUA MOKAa3aTelsIMA U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAXKECHUH.

OKpyrJiIiTh I€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJISAILIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHECHHSI.

Pemare cuctembl ABYX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHENHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTAaBJIEHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUM C JBYMS [TIEPEMEHHBIMMU.

[IpoBOAWTHE MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpencTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, U
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTEMBI  JTMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIONINE KBAJpPaTHOE HEPABEHCTBO, W300paxaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUChIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHUAOB. [loKa3piBaTh CXEMaTUYECKU

pacrojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (PYHKIMM BUOA: Y = kx,
=kx+b y=kix, y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth u n300pakaTb CXxeMaTH4YECKU rpaduKu KBaJApPATUYHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIIUN MO UX IpaduKam.



Pacnio3znaBate kBagpaTHuHyr0 (QYHKLHIO 1O (HOopMyIie, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCUm

PacniozHaBaTh apumMeTnyecKkyro M TE€OMETPUUYECKYI0 IIPOTPECCHM IpH
pa3HbIX COCO0AX 3a7aHMsl.

BobInonHAT,  BBIYMCIEHUS C  HWCIOJb30BaHHEM (QOpMya 1nN-ro  4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOI MPOTrpecChii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amauym, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSMH, B TOM
qHclie 337a4d U3 pealbHON XKU3HU (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm —— Beero KoﬁnTpoanHe HpﬁaKaneCKne 06PA30BATEILHbBIC
padoThI padoTsI pecype
1 Yucna u BeiuncieHus. JledcTBUTEBLHbBIC 9 bubnuotexa [JOK
qHucIia https://m.edsoo.ru/7f419d08
) VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHHS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bu6nuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBA 16 1 https://m.edsoo.ru/7f419d08
bub6munoreka LIOK
> PynKuyn 16 ! https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 18 1 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoanuectBo yacoB JJIeKTPOHHBbIE
Ne aTra u@posBbIe
n/n Tema ypoxa Bcero Konrpoapapie  Ipaxruyeckue i"&yqeﬂml :)lﬁlgl;l;onaTenbnme
padoThbI padoTsI pecypes
PammmonannHbIC YKcna,
1 HWppalMOHAIIbHBIC YHCIIa, KOHEYHBIE U 1
OECKOHEUYHBIC AECATUUHBIC JPOOH
MHOXECTBO JCHCTBUTEIBHEBIX UHUCE],
2 JNIEUCTBUTENLHBIE UMCIa KaK 1
OECKOHEUYHBIC AECATUUHBIC IPOOH
B3anMHO 01HO3HaYHOE COOTBETCTBUE
3 MEXy MHOYKECTBOM J€HCTBUTEIBHBIX 1
YHUCEJ U MHOXKECTBOM TOUEK
KOOPJIMHATHOM MPSIMOM
CpaBHEHHE NEMUCTBUTEIBHBIX YHCEII,
4 apudmeTnyecKkre AeUCTBUS C 1
JNENUCTBUTEIbHBIMU YUCIIAMH
5 [TpubnmxEHHOE 3HAUCHNE BEIUYNHBI, 1
TOYHOCTh IPUOIMKEHUS
6 OkpyrieHue yucen 1
7 OkpyrieHue ynucen 1
] [Ipukunka 1 OlICHKA Pe3yIbTAaTOB 1
BBIYUCIICHUI
9 [Ipukuaka 1 OLEHKA Pe3yIbTaTOB 1
BBIYMCIICHUI
10 Jluneitnoe ypaBHeHue. Pemenue 1 bubnnorex HOK
YPaBHEHUM, CBOJSIIMXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
1 Jluneitnoe ypaBHeHue. Pemenue 1

YPaBHEHUM, CBOJSIIMXCS K JIMHEUHBIM




KBanpatHoe ypaBHenue. Pemenne

Bbu6nmuoreka [JOK

12 YPABHCHHH, CBOJIAILIHIXCA K https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue
13 ypaflfeﬂnﬁ C}];IZ)I[SIH_II/IXCH K Bubmioreka LIOK
’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHbIM
14 bukBaznpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7t43¢3d0
15 bukBangpaTHbie ypaBHEHUS bubmuorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! perieHns ypaBHEHHI
16 TPEThEN U YETBEPTOM CTEIICHEN
pa3IoKEeHUEM Ha MHOXKUTEIH
[Tpumepsl penieHust ypaBHEHH
17 TpeTbel U YETBEPTOU CTEIIEHEH
pa3iIoKEeHUEM Ha MHOXKUTEIH
13 Pemenne npoOHO-paliMOHaNbHBIX bubmmoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poOHO-paiMoHaTBHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a1a4
anreOpanvdeckiuM METOI0M
1 Pemrenue TeKCTOBBIX 3a1a4
anredpanvdeckiuM METOI0M
2 Pemenue TekcToOBBIX 33184
anredpandecKuM METOI0M
3 KontponbHas paboTa mo teme
"YpaBHeHMsI ¢ OIHOM nlepeMeHHON"
24 YpaBHEHUE C IBYMS IEPEMEHHBIMU U bubnnorexa [HOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
25 VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMHU U bubmmoreka [JOK

ero rpauk

https://m.edsoo.ru/7f43d0b4




CucreMa IByX JTMHEUHBIX YPABHEHUH

26 C IByMsI IEPEMEHHBIMH U €€ pelIeHue
27 Cucrema 1ByX JTUHEHHBIX y.}.)aBHeHI/II‘/JI
C IByMsI IEPEMEHHBIMU U €€ peIIeHUE
28 CucreMa IByX JTMHEHWHBIX yPaBHeHI/II\/'I
C IByMsI IEPEMEHHBIMH U €€ pelIeHue
29 Cucrema 1ByX JTUHEHHBIX y.}.)aBHeHI/II‘/JI
C IByMsI IEPEMEHHBIMU U €€ pEIIeHUE
Pemrenue cucreM a8 aBHEHUU
30 OJIHO U3 KOTOPBIX JII/I}II{XCgEOG, a ):[py’roe bubmorexa [TOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenune cucrem IB aBHEHUI,
31 OJIHO M3 KOTOPBIX nn};{xeggoe, a Ipyroe bubmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pemenue cucreM nByX ypaBHEHU,
32 OJIHO M3 KOTOPBIX JINHEHHOE, a APYroe
— BTOpPOM CTENEHU
Pemenue cucreM nByX ypaBHEHU,
33 OJIHO M3 KOTOPBIX JINHEHHOE, a APYroe
— BTOpPOM CTENEHU
I'paduueckas MHTEpIIpETAIUS
34 CHUCTEMbI YPAaBHEHUH C IBYMSI
MepeMEHHbIMU
35 Pemenue TekcToBBIX 335184
anredpanvIecKuM crocooom
36 Pemenue TekcToBBIX 335184
anredpandecKuM crocooom
37 'I'<0HTp0J'II>Ha$I pabora 1o Teme
Cucremsl ypaBHeHHI"
33 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubmuoreka [JOK




CBOICTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIE HEPABEHCTBA C OJTHOU bubmmoreka [JOK
40 .
IEPEMEHHOMN U UX PEIIECHUE https://m.edsoo.ru/7f43af08
JInHEeHbIE HEPABEHCTBA C OHOM bubmuorexa [JOK
41 .
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OJTHOU bubmmoreka [JOK
42 .
IEPEMEHHOMN U UX PEIIECHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJTHOM MEPEMEHHON U X PEUICHUE
44 Cucrembl TMHEHHBIX HEPABEHCTB C
OJTHOM MEPEMEHHON U X PEUICHUE
45 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILLICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBagparnbsle HepaBeHCTBA U UX bubmmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubmmoreka [IOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
perieHue
I'paduueckas naTEpIpEeTaLU
51 HIe) g)BeHCTB " CI/ICTSMI:{G :BCHCTB c bubmorexa LIOK
p P https://m.edsoo.ru/7f43b098
JIBYMsI [I€pEMEHHBIMU
I'padmueckas nHTEpIIpETALINS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI II€pEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaBencrna"
54 Ksagparnunas ynkius, e€ rpadhux u bubnuoreka [JOK




CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpartuunas ¢pynkus, e€ rpaduk u bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyakius, e€ rpaduk u bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoina, KOOpAUHATHI BEPIIHHBI bubmmoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadOJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bubmmoreka [IOK
mapaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOPAMHATHI BEPIITHHBI bubnnorexa [HOK
mapaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosna, KOOPAUHATHI BEPIIMHBI bubmmoreka [JOK
napaboibl, 0Ch CHMMETPHUH MapadOJIbl https://m.edsoo.ru/7f43a3 le
61 [Tapabona, KOOPAMHATHI BEPIITHHBI bubnnorexa [HOK
mapaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a526
62 [TapaGosna, KOOPAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
I'paduxu Qynkmuit: y = kx, y =kx +
63
b, y=k/x, y=x°, y=vX, y=x|
I'paduku pynkmmit: y = kx, y=kx +
64
b, y=k/x, y=x°, y=vX, y=x|
I'padukn pynkmmit: y = kx, y=kx +
65 5
b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu Qynkmuit: y = kx, y =kx +
66
b, y=k/x, y=x°, y=vX, y=[x|
I'paduku pynkmmit: y = kx, y=kx +
67 5
b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu Qynkmuit: y = kx, y =kx +
68
b, y=k/x, y=x°, y=vX, y=x|
69 KontponbHas paboTa mo teme bubnnorexa [HOK

"CDYHKI_II/II/I"

https://m.edsoo.ru/7f43ab84




ITousaTue yncioBon

Bbu6nmuoreka [JOK

70 MOCJIENOBATEILHOCTU https://m.edsoo.ru/7f43e6c6
3aaHue NocIe10BaTEIbHOCTH

71 peﬁyppeHTHoﬁ )&[)opMynoﬁ u buGnnorexa LIOK

N https://m.edsoo.ru/7f43ebda

(dbopMyI0ii n-ro uIeHa

7 Apudmernyeckas u reoMeTpudecKas bubnuoreka [IOK
IIPOrpeCCuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas v reoMeTpuyecKas bubmmoreka [JOK
MPOrpeCCUu https://m.edsoo.ru/7f43{3b4
@opMyIIbI N-I'0 YjIeHa
aprupMETUUECKON U TEOMETPUUIECKON bubnnorexa [HOK

74 .
[IPOIrpECCUil, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
@opMyIIbI N-I'0 YjIeHa
apu(MeTHyecKoil U reoMeTpUIECcKOit bubmmoreka [JOK

75 .
MPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJICHOB
®opmyJIbl N-TO YIeHa

76 apu(pMEeTUYECKON U TEOMETPUUECKOM bubnnorexa [HOK
MPOTrpeCcCcuii, CyMMBI TIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
@opmyJIbl N-ro YieHa

77 apu(MeTHYeCcKO U reoMeTpUIECcKOit bubmmoreka [JOK
MPOTrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72¢
YJICHOB
®opmyJIbl N-TO YIeHa

73 apu(pMEeTUYECKON U TEOMETPUUECKOM bubnnorexa [HOK
MPOrpeccuii, CyMMBI TIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
N300pakeHne 4ICHOB

79 aprupMETUIECKON U TEOMETPUUIECKON

IIPOrpeccuil TOUKaMH Ha
KOOPJMHATHOM MIOCKOCTH




80

N3o0pakeHune 4eHOB

apu(pMEeTUYECKON U TEOMETPUUECKOM

MPOrpeccuil TOYKaMH Ha
KOOPAMHATHOM INIOCKOCTH

81

JInHeWHBIN 1 SKCIIOHEHIIUAILHBIN
pocT

82

CnoskHbIE TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CloHbI€ TPOLEHTHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KontponbHas paboTa mo teme
"YycnoBble HOCIEN0BATEILHOCTH"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHuH. 3aInCh,
CpaBHEHUE, ACHUCTBUS C
NeHCTBUTENbHBIMU YUCIIaMU,

YU CJIOBas npsamas

86

[ToBTOpeHue, 06001IeHNE 1

cucrtemaTtusanus 3Hanuil. [IpoueHTsl,

OTHOLLEHUs, ITPONIOPLUU

87

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTu3alis 3HaHUH.

Oxpyrienue, NpudbIMKEHUE, OLICHKA

88

[ToBTOpeHue, 06001IeHNE 1
cucTreMaTu3anus 3Hagui. Pemenue

TEKCTOBBIX 337a4 apu(PMETHUECKUM

crrocoooM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHmEe, 06001ICHNE 1
cucTeMaTu3anus 3Hagui. Pemenue

TEKCTOBBIX 3371a4 apu(PMETHUECKUM

crrocoooM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHmEe, 0600mIEHNE U
cucreMaTu3anus 3Hanui. Pemenne

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f443fea




TEKCTOBBIX 3a]a4 apu(hMETHUCCKUM
CII0CO00OM

[ToBTOpeHmEe, 06001ICHNE 1
cucTeMaTu3alis 3HaHUH.

Bbu6nmuoreka [JOK

o1 ITpeoOpa3oBanue anredpanveckux https://m.edsoo.ru/7f4441ca
BBIPAXEHUI, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHmE, 0600MIEHNE U

9 CHCTEMAaTHU3alMs 3HAHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPXXEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHmEe, 0600IICHNE 1

93 CHCTEMAaTH3allHsl 3HAHHH. Bbu6nmuoreka [JOK
[Tpeobpa3zoBanue anredpandecKkux https://m.edsoo.ru/7444612
BBIPAXEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHue, 0600mEeH e U

94 CUCTEMaTHU3alsl 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanme anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPXKXEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHmEe, 0600MIEHNE U

95 cucremaTtusanus 3HaHuil. OyHkuuu: bubanorexa [HOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpeHmEe, 0600IICHNE 1
cucreMaTusanus 3HaHu. OyHKIMM: bubmmoreka [JOK

96 o
IIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44444
byHKIHI
[ToBTOpenue, 0600mEeHNE U

97 cucremaTtusanus 3Hanuil. OyHkuuu: bubnnorexa [HOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpeHuUeE, O606H.I€HI:I€ " . BuGmorexa LIOK

98 cucrtemaTtusanus 3Hanuil. OyHkuuu:

IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

https://m.edsoo.ru/7f4452¢e6




byHKIHI

[ToBTOpeHue, 0600mEeHNE U

99 CHCTEMAaTHU3alMs 3HAHUH. 1 bubmuorexa [JOK
I'paduaeckoe permenne ypaBHEHUN U https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3alis 3HaHUH.

100 . 1
I'padmyeckoe pemieHne ypaBHeHUH 1
UX CUCTEM

101 HroroBast koHTpOIBHAS paboTa 1

102 O6o6uvleHHe A CUCTEMATHU3ALN 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUA

1.1

CpaBHI/IBaTB U YHOpAAOYMBATH PALMOHAJIBHBIC W HUPpAlUOHAJIBHBIC

qucia

1.2

Beimonuate apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YUCIAMH,
coueras YCTHBIE U IUCBbMEHHBIE IPUEMBI, BBIIOJIHATh BBIYUCICHUS C

HppaiuOHAJIIbHBIMUA YK CIIaMU

1.3

HaxonuTe 3HaueHus creneHeld ¢ LENbIMU IOKA3aTelIMU U KOPHEW,

BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OKpyrIsTh 1€HCTBUTENbHBIE YHCIIA, BBIOIHITH IPUKUIKY Pe3yIbTaTa

BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemarp nuHelHble W KBaJpaTHble ypaBHEHUS, YpaBHEHUS,

CBOJSIIMECS K HUM, POCTEHIIne TpoOHO-pallioHaIbHbIC YPAaBHEHUS

2.2

Pemate cuctembl ABYX JIMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPHIX OJJHO YPAaBHEHHUE HE ABIISICTCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun alreOpandecKUM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUS YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHMH C IBYMs

NEPpCMCHHBIMU

24

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM UHCIE C TPUMEHEHHEM TIpapUuecKux
IPEJCTaBICHUN (HanmpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE WIN

CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)




2.5

Pemate  nMHEHHBIE  HEPAaBEHCTBA, KBAApPAaTHbBIE  HEPABCHCTBA,
n300pakaTh peIIEHUE HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3alMCHIBATH

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTCMbI HCPABCHCTB Ha JHCII0BOU HpHMOﬁ, 3aIlUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH Pa3IMYHBIX 33]a4

OyHKIUU

3.1

PacrioznaBate  (YHKIIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH IpaduKoOB
dbynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(PUIIMEHTOB, OMMHMCHIBATH CBOWCTBA (PYHKLUH

3.2

[Toka3piBaTh CXEMATUYECKH PACMHOJIOKEHHE HAa  KOOPAMHATHOU
MJIOCKOCTH TpadukoB GyHKIMK BuAa y = VX, y = |X| ¥ ONHUCHIBaTh

cBOMCTBa (PyHKIIUI

3.3

Crpoutb M M300paxaTh CXeMaTU4eCKU TIpaduKyd KBaJIpPaTUYHBIX
(GyHKIMH, ONUCHIBATH CBOWMCTBA KBAJPATUYHBIX (YHKIMHA MO HX

rpadukam

3.4

PacnioznaBaTh KBaJpaTU4Hyl0 (QYHKIUIO 1O QopMmyse, MPUBOIUTH
IpUMEpPbl KBAJApPAaTHUHBIX (DYHKIUN H3 pealbHOW >KU3HH, (PU3MKH,

Ir€OMETPUHU

Apudmerndeckas 1 reOMETpUIecKas Iporpeccuu

4.1

Pacrnio3HaBaTh apupMEeTHIECKYI0 ¥ TEOMETPUIECKYIO MPOTPECCHH TTPH

Pa3HBIX CrIoco0ax 3aJaHus

4.2

BbINONMHATE BBIYMCIEHUS C HCMONb30BaHHEM (GOpPMYyNl n-TO WieHa
apu(pMETUIECKON U TCOMETPUUYECKON MPOTPECCHil, CYMMBI TIEPBBIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbI MOCIEA0BATEIIBHOCTH TOYKaMU Ha KOOPIUHATHON

IIJIOCKOCTH

44

PemraTe 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICOOBATCIIBHOCTAMU, B

TOM 4YHCIIe 33Jauyd M3 pealbHOM KU3HU (C HCIOJIb30BAHHEM




KaIBKYJISITOPA, IU(POBBIX TEXHOJIOTHH)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Uucrna u BBIYUCTIECHUS
. ParonanbHple uucna, HppalMOHATbHBIE YHMCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIC POOH
MHO0KeCTBO ACHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIC
1o JecsITUUHbIe ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM NpsAMoii. CpaBHEHHE 1EHCTBUTENBHBIX
qucen
1.3 Apudmerndeckue ASHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npuOiamkeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYXKAIOIIETO MHUPA,
14 JUTUTETTLHOCTh TPOIIECCOB B OKpYyXkaromiem wmupe. [IpubmmkéHHoe 3HaUYeHHE
' BEJIMYMHBI, TOYHOCTh MpuOImkenus. Oxpyriaenue yucen. [Ipukuaka u oneHka
pe3yabTaTOB BHIUUCICHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW MEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaAPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTbed U
. YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue qpoOHO-paliMoHaNbHBIX YPaBHEHHUI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemienue cucrem IByX JTUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
20 Pemienue cucrem ABYX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIICHU
2.10 I'paduueckas HHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMSI IEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKumM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA




2.13

Pemienne nuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN

2.15 KBanpaTHbie HepaBeHCTBa

5 16 ['padmyeckass uHTEprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
. epeMEHHBIMU
3 OyHKIIUN

31 KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabGosa, KOOpauHATHI
' BEPILUHBI MapaboIbl, OCh CAMMETPUHN TTAPaOOITBI

3.2 I'paduku pynkuuit y=kx, y=kx+b n ux cBoiicTsa

33 I'paduku Gynkuuit y=k/x, y = x° 1 uX cBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 Uucnoble MOCIIEI0BATETLHOCTH

il Omnpenenenne M CrocoObl 3aJaHUsl YUCIOBBIX TOCIENIOBATEIILHOCTEH. 3aanue
' MOCIIE0BATEIbHOCTH PEKYPPEHTHOM popmynoit u hopMyIioil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apUPMETHUECKOM
' IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

43 I'eomeTpuueckas mnporpeccus. DPopMynbl #1-TO 4WI€HA T'E€OMETPUUYECKOM
' MPOTPECCUU, CYMMBbI TIEPBBIX 71 YWICHOB

44 N300paxkenne uneHOB apuMETHYECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKAMU Ha KOOPJMHATHOM MIIOCKOCTHU. JIMHEWHBINA U SKCITOHEHIIMAIBHBIA POCT

4.5 C10KHbBIE TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
NpoBepPsSIeMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
TpeOoBaHuUsI o0mero oopasosanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHUSAMU: MHOXKECTBO, ITOAMHOKECTBO,
Olepaluy HaJ MHOXKECTBAMM; YMCHHME OIIEPUPOBATh IOHITHIMM:
rpad, cBA3HBIN rpad, AepeBo, IHMKI, TPUMEHATh WX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpauuecKoe NpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4yeOHBIX MMPEIMETOB

YMeHue onepupoBaTh MOHITHSIMU: ONpEIEIIeHNEe, aKCHOMa, TeOpeMa,
JI0OKA3aTelIbCTBO; YMEHUE PpACIO3HAaBaTh HWCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHue onepupoBarh MOHATUSMU: HATYpPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCET, NPU3HAKU
JIETUMOCTH, LEJI0e YUCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs JIpo0b H
JecAaTu4Has ApoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIFHOE YHCIO, apu(MeTHYeCKUi KBaJApPATHBI KOPEHB;
YMEHHME  BBIIOJNHATH JEUCTBUSA €  4YHWCIAMH, CpPaBHHBATb H
YHOpAIOYMBATh YHCIIA, IPEACTABIATh 4YHUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAeNaTh INPUKHUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHH
0oJbllle €AMHULBI; YMEHHE BBIIOJIHATH pacuy€Thl Mo Qopmyiam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPXEHUI C KOPHSMH, Pa3JI0KEHHE MHOTOUYJIeHa Ha MHOXHUTENH, B
TOM YHCIIE C HCIOJIb30BaHUEM (GOpPMYNl PpPa3HOCTU KBaJgpaToB H

KBaJpara CyMMBbI U Pa3HOCTH

YMenune ONncprupoOBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPABHCHHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-PALIMOHATIBHBIE YPAaBHEHUS C OJHOH MEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE IPU PELIEHUH 3a/1ad U3 APYTrux MpPeIMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peICHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIIEE 3HAYCHHS
byHKIMNT; YMCHHE OTIepUpPOBATH MOHSTHUSIMH: npsimast
MPONOPIMOHAILHOCTh, JTHHEWHAs (YHKIUS, KBaaApaTudHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapabojia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH IJIsI OTIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHS 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUIUHAMU

YMeHue ONEepUpPOBaATH MOHSATUSAMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeOMeTpUYecKass  IPOrPEecCUu;  YMEHHUE
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YHCIEe 3aJ1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3aJ]a4ui U3 00JIaCTH YIpaBlIEHUS JIMYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIEIOBaTh MOJYYCHHOE PEIICHUE W OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarth NOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSAMOYTOJbHBIM TPEYroJbHUK,

Me/raHa, OUCCeKTpUca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TpPsIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHKCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IOHATUSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSMBIMH, TEPIECHANKYISAp, HAKIOHHAS, IPOCKIHS,
noxobue ¢puryp, nofo0HbIe TPEYTOJILHUKH, CAMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE PACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISIPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue onepupoBaTh IOHATUSAMM: JUIMHA, pACCTOSIHUE, YIOJd
(BeMIMuMHA yrja, CUHYC M KOCHMHYC yIja TPEYroJbHUKA), IUIOMIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MIPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMynsl TepuMmMeTpa U IUIOIAAU
MHOTOYT'OJIbHUKOB, JIJMHBI OKPY)KHOCTH U IUIOIIAIU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajUIeNENUIENa; YMEHUE NPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSTHUM, IUTOIIAAEH

12

YMenune wu3zo0pakarb IUIOCKME (UTYPRI W HX KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOUIbIO HYEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

YMeHue onepupoBaThb MOHATHSAMH: TNPSAMOYTOjibHash — cHUcCTeMa
KOOpJIWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M peIIeHUs 3aJady, B TOM UHCJIE M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peaIbHOMN KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
qUarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIEe 3HAYCHHUS, pa3Max YHCIOBOro Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBaTH M  MPeoOpa3oBBIBATH




uHGOpMalLMIO, MPEJICTABICHHYI0 B TaliuUax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIWYMHBI B

OKpYKaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIy4YalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIIEMEHTAPHBI HCXO0.)
CIly4ailHOrO OMbITa, CIIy4aifHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOAMTb BEPOSATHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Mepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SBJIEHUI, TOHUMATh POJIb MPAKTHUECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOLIEeM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BBIOMpATh MOIXOMSIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMECA  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJE pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCICHUS

1.1 HarypanbsHble 1 nesnbie yucina. [Ipu3Haku 1eIMMOCTH HENbIX YUCel

1 OObIKHOBEHHBIE W JECATHYHBIE  JpOOHM,  MPOIEHTHI, OECKOHEUHBIE
' MePUOIUUECKHE TpoOH

3 Panmonanbupie umcna. Apudmernueckue Omepanudd ¢ pardoOHaIbHBIMU
' YUCIaMHU

14 JleiicTBuTenpHble Yncia. ApUGMETHYECKHE ONEpaluu ¢ JACHCTBUTEIHHBIMU
' YUCIaMHU

s [MpubnuxEéHHple BBHIYKUCICHUS, NpaBUIa OKPYIJICHUs, MNPUKUIKA W OICHKA
' pe3ysbTaTa BEIUUCIECHUN

2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIE BhIpakeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ nenbiM mnokaszarenieM. CTENeHb C PALMOHAIBHBIM IMOKA3aTEJIEeM.
' CBoiicTBa cTeNEHN

2.3 MHorousieHsl

2.4 Anrebpanueckas 1po0b

) s Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
. apupMeTUYeCKUMHU KOPHSIMH HaTypalbHON CTETIEHU
3 VYpaBHEeHMS U HEpaBEHCTBA

- Lensle u npoOHO-parioHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTHU
' YpaBHEHUU

35 Llensie u npoOHO-paloHanbHble HepaBeHCTBAa. CHCTEMbl UM COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN

4.2 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuu. dDopmyna  CI0XKHBIX




MPOLEHTOB

5 DyHKIHH
Oynaknus, crnocoObl 3amaHus  GyHkuuu. ['padux  dyaknum. OO6macTh
oTpeNieJICHUsI 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee M HauMeHbllee 3HAaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U MIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHnne reoMeTpuueCKuX BETMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTucTHKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

e MaTemaTturKa. Anrebpa: 9-11 Knacc: 6a30BbIi ypoBeHb: yuebHuK; 15-e n3gaHue, nepepaboTaHHoe
Makapbiues HO.H., MuHatok H.T., Hewkos K.U. u gp.; nog peaakumnen Tenakosckoro C.A. AKumMoHepHoe

obuwecTtBo «M3patenbcTBo «lMpocseLeHme»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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