MYHUIIUITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXX/IEHUE
CPEAHAA OBIIEOBPA3OBATEJIBHAS IHKOJIA Ne 49 r. TOMCKA

Paccmotpeno
Ha 3acemannu MO
pykoBoautens MO

3.J1.CepadunoBuu
[TpoTokos Nel

ot «30 » aBrycra 2024 r.

CornacoBaHo VYT1Bepxkaaro
3aMECTUTEIIb TUPEKTOPA nupektop MBOY COLLL Neo49

10 HAYYHO-METOIUIECKOM (O . J

pabote

O.1. Hazaposa T.A.IlpyaauxoBa

ITporokomn Nel npuka3z Ne§2

or «31» aBrycra 2024 r. or «31» aBrycra 2024 r
PABOYASA ITPOTPAMMA

yueOHoro npeamera «Ajareopa»
T oOydJaronuxcs 7-9 KiaccoB

Tomck 2024



MNOACHUTEJIBbHASA 3AIIMCKA
PaGouas mporpamma mno «Anredpe 7-9 kiacc» COCTaBlI€Ha B COOTBETCTBHM CO CIIEIYIOLIMMHU
JIOKyMEHTaMHU:
1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B Poccutickoit deneparumny.
2. Ilpuka3z Munnpocsemenus Poccuu ot 31.05.2021 Ne 287 «O6 yTBepKaeHHU
denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOTO 00IIero odpa3oBaHus» (B
pen. I[IpukazoB Munnpocsenienus Poccun ot 18.07.2022 N 568, or 08.11.2022 N 955).
3. Ilpuka3z Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O06 yTBEepkAEHUU
benepanbHOIl 00pa30BaTEIHLHON MPOrPaMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHMS.
4. Tlpuxa3z MunuctepcrBa npocsemnieHus Poccuiickoit @enepaunn ot 24.11.2022 Ne 1025
«O06 yTBepkIeHUU (enepanbHOW aTanTHPOBAHHONW 00pa30BaTENIbHONW MpPOrpaMMbl OCHOBHOT'O OOIIEro
00pazoBaHMs I 00YJAIOIIUXCS ¢ OrPAaHUY EHHBIMH BO3MOXKHOCTSIMH 3/10POBBS.
5. IlocranoByeHue I’ 1aBHOr 0 rocy1apCcTBEHHOI'0 CAHUTApHOr0 Bpaya Poccuiickoit
Oeneparun ot 28.09.2020 Ne 28 «O06 yrBepxkaenun canutapubix npasui CII 2.4.3648-20 «CanutapHo-
AMUIEMUOJIOTHYECKUE TPeOOBAHUS K OpraHU3alMsIM BOCHUTaHUS M O0y4E€HUs, OTAbIXa U O30pOBJIECHUS
nereit u monopexu» (Bmecre ¢ «CII 2.4.3648-20. CanuTapHbIe IPaBUIIA...)»).
6. ITonoxxenue o padoueit mporpamme MBOY COILI Ne49 r.Tomcka.
7. Yuebnsrii man MBOY COIII Ne49 r.Tomcka.
8. Kanennapusiii yueOnbIit rpaduk MBOY COII Ne49 r.Tomcka. Ha 2023 -2024 yueOHBIN TOI.

Anrebpa sBisieTcs OJHMM M3 OIOPHBIX KypCOB OCHOBHOI'O 00Iero o0pa3oBaHMsA: OHa
obecrieunBaeT U3y4eHHe Apyrux AUCLUIUINH, KaK €CTECTBEHHO-HayYHOr o, TAK U T'YMaHUTapHOI' O IIUKJIOB,
e€ OCBOCHHME HEOOXOIMMO ISl MPOJOJDKEHHUS OOpa3oBaHMs M B IOBCEIHEBHOW JXKWM3HH. Pa3BuTHE Yy
00y4aroIMXxcs HAyYHbIX MPEACTABICHUN O MPOMCXOXKAECHUH U CYLIHOCTH anredpandyeckux abCTpakiuid,
crioco0e OTpa’keHUsS MAaTEeMaTUYEeCKOW HayKOM SIBJIEHHH M IPOLECCOB B MpUpOJE U OOLIECTBE, POJIU
MaTEeMaTUYECKOr0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUU U B MPAKTUKE CHOCOOCTBYET (OPMUPOBAHUIO
HAayYHOIO MHPOBO33PEHMS] M KAadeCTB MBILIUICHUS, HEOOXOJUMBIX /I aJanTallii B COBPEMEHHOM
nudpoBom obuiectBe. M3yuenue anreOpsl 00ecCIeYMBAET pPa3BUTHE YMEHHsI HaOIIOAaTh, CPAaBHHBATH,
HaXOJWUTh 3aKOHOMEpPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JACHCTBHSI M BBIBOABI, (hOpPMyIHpOBaTh yTBepxkaeHHsA. OcBoeHHE Kypca airedpsl
o0ecrieurBaeT pa3BUTHE JOTMYECKOTO MBIIIJICHUS OOYYalOUIMXCA: OHU HCHOJB3YIOT ICIYKTUBHBIE U
UH/IYKTUBHBIE pacCyKIeHUs, 0000IIeHNe U KOHKPETHU3alnio, abcTparupoBanue u aHanoruto. O0y4denue
anreOpe NnpeAnosgaraeT 3HauuTeIbHbI 00bEM CaMOCTOSTENIBHON NEATENbHOCTH 00Yy4aromuXcs, IOITOMY
CaMOCTOSITENIbHOE PEIIECHHUE 3a/1a4 SBJISIETCS peaau3aliel AesiTeIbHOCTHOIO IPUHLUIIA 00Y4EeHMUSL.

B crtpykType mporpammbl yueOHOro Kypca «Amnredpa» it OCHOBHOTO OOMIEro oOpa3oBaHHs
OCHOBHOE€ MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOANYECKHE JIMHUU: «Yucna U BBIYMCICHUS,
«Anredpanyeckrue BBIPDAKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuumy». Kaxnas wu3 3TuX
COZIep)KaTeIbHO-METOJUUECKUX JIMHUI pa3BUBAaeTCs Ha IMPOTHDKEHUH TPEX JIeT H3Y4eHUs Kypca,
B3aUMOJCHCTBYsl C JAPYIMMHM €ro JMHHUAMH. B Xoze wu3ydeHus ydeOHOro Kypca oOydaromummcs
IPUXOAUTCS JIOTHYECKU PACCYKAATh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3M C 3THM B
nporpaMmy y4yeOHOro kypca «Aure6pa» BKIIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPECTABJICHHbIE BO
BCEX OCHOBHBIX pa3jlelax MaTeMaTHMYecKoro o0pa3oBaHHsS M CIOCOOCTBYIOIIME  OBJIAQJCHUIO
00Yy4aloIMMHCS OCHOB YHHMBEPCAJIBHOI'O MaTeMaTH4ecKoro ssbika. CopepikaTenbHOW M CTPYKTYpPHOM
0COOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Copnepxanne nuHUM «Yucia W BBIYMCIECHHS CIYKXUT OCHOBOM JUIsl NAJIBHEHILIErOo W3y4YeHUs
MaTeMaTHUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIMXCS JIOTHYECKOro MBbIILIEHUS, (OPMHUPOBAHUIO
YMEHHMSI TIOJIb30BAThCS AJTOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUA O YMCIE HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
CBSI3aHO C pAIMOHAJIBHBIMU M HMPPALMOHATBHBIMU 4YHCIaMU, (OPMUPOBAHUEM IMpeNCTaBICHUI O
JNEHCTBUTENBPHOM 4YHCIIE. 3aBEpIIEHUE OCBOEHHUS YMCIOBOM JIMHMM OTHECEHO K CpEeIHEMY oO0LieMy
00pa30oBaHMUIO.



Conepxkanue IByX aireOpandeckux JMHUN — «Anredpandyeckue BhIpaXEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (OpPMUpOBaHHIO Yy OOy4arolIMXcd MaTeMaTHYeCKOro amnmapara,
HEOOXOAMMOrO JUIs pelleHus 3a7a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB M MPAKTUKO-OPHEHTHPOBAHHBIX
3amauy. Ha ypoBHE OCHOBHOro oOImIero oOpa3oBaHHs Yy4YeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
pallMOHANBHBIX BBIpaKEHUI. AureOpa OEeMOHCTpUPYET 3HAUYEHHE MATEeMAaTHKH Kak s3bIKa IS
IIOCTPOEHUSI MaTEeMAaTUYECKUX MOJeJel, ONMKUCaHUs IMPOLECCOB U SBJIEHUI peanbHOro mupa. B 3amaum
o0yueHus anredpe BXOJAT TaKXkKe JlajibHellliee pa3BUTHE aITOPUTMHUECKOTI0 MBIIIIJIEHHSI, HEOOXOIUMOT0,
B YaCTHOCTH, JIJI1 OCBOCHHUSI Kypca MH()OPMATUKH, U OBJIQJICHHE HABBIKAMH JICTYKTUBHBIX PACCYXKICHUM.
[Ipeobpa3zoBanrue CHUMBOJIBHBIX (HOpPM CIIOCOOCTBYET pa3BUTHIO BOOOpa)KEHUs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanne (yHKIIMOHAJIBHO-TpaUUecKoil JMHUU HAIEJICHO Ha MOJy4eHHEe OOy4aroIUMUCS
3HAHUA O (YHKIMSIX KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJIENU JJIsl OMHCAHWUS M HWCCICIOBAHUS
Pa3HOOOpPA3HBIX MPOIECCOB W SBICHUN B Mpupone W obmectBe. M3yueHue marepuaiia CriocoOCTBYET
pPa3BUTHIO Yy OOyYarommMXcs YMEHHUs HCIIOJIb30BAaTh pa3JIMYHBbIE BBIPA3UTEILHBIC CPEICTBA S3BIKA
MaTeMaTUKH — CIIOBECHbIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIaaA B (QopMupoBaHUE
MPECTaBICHUI O POIM MAaTEMATHKU B PA3BUTHH LIUBUJIN3ALUU U KYJIbTYPHIL.

CornacHo ywyeOHOMy IUIaHy B 7-9 kilaccax u3ydaercsi yd4eOHBIM Kypc «Auredpay, KOTOPbIH
BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fienbl colepkaHus: «Yucna W BBIYHCICHHSY, «ANreOpandeckue
BBIPAKECHUSA», «YPaBHEHUSI U HEPaBEHCTBaY, «DyHKITUN.

Ha u3yuenue yaeOHoro kypca «Anreopa» orogutcs 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B
Heznemo), B 8 kiacce — 102 yaca (3 yaca B Heznenmo), B 9 knacce — 102 gaca (3 yaca B HEIEIIO).

COILEPKAHUE OBYYEHUSA

7 KJIACC

Yuciaa ¥ BIYHCTCHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBbIE, MEpexox OT OAHOH ¢GopMbl 3amucu Apodel K Ipyroii.
[lonsiTME palMOHANBHOIO YHCJA, 3alKMCh, CPABHEHWE, YHNOPAJOYMBAHHUE palMOHAIBHBIX YHCEIN.
ApudmeTnueckue IEWCTBUS C pallMOHAJIbHBIMU YMclIaMH. PerieHue 3ajad U3 peaqbHOM MPaKTHKU Ha
YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHHe, Mpeodpa3oBaHUe BHIPAXKEHUH Ha OCHOBE
olpeneneHysi, 3anuch OonbmMx yucen. [IpoeHTsl, 3anuch NPOLEHTOB B BHUJE ApOOM M JIpoOH B BUIE
IPOLEHTOB. Tpy OCHOBHBIE 3a7ja4M HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PeabHOU IPAKTHKU .

[IpumeHeHne NpU3HAKOB IEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIIN HATYpaabHbIX YU CEL

PeanbHble 3aBUCHMOCTH, B TOM YMCJIE IpsAMasi U 00paTHas MPONOPLIUOHATIBHOCTH.

AJsredpanveckue BbIpasKeHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCHMOCTH MEXIYy BeJIMYMHAMHU B BHJE (GopMynbl. Beruucinenus mo
dopmynam. IIpeoOpazoBaHue OYKBEHHBIX BBIPa)KEHHH, TOXIECTBEHHO pPaBHbIE BBIPAKEHUs, MpaBHIIa
npeoOpa3oBaHUsl CyMM M IIPOM3BEACHUM, NpaBUIa PACKPBITHS CKOOOK M IPHUBEICHHUS IOAOOHBIX
CllaraeMblX.

CBolicTBa CTENEHH C HaTypaJbHBIM 10KA3aTEIIEM.

OpnHounensl ¥ MHorowieHel. CreneHp MHorowieHa. CIOXEHHME, BBIYMTAHUE, YMHOXEHHE
MHOro4wieHOB. DopMyIbl COKpaEHHOrO0 YMHOXKEHHS: KBAaJpaT CyMMBbI M KBaJpar pasHocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3yiokeHre MHOIO4JIEHOB HA MHOKHUTEJH.

YpaBHeHHs U HEpaBeHCTBA

VYpaBHeHHE, KOpEeHb YypaBHEHHSA, INpaBWiIa MpPeoOpa3oBaHUs YpaBHEHUS, PAaBHOCHUIBHOCTD
YPaBHEHHUM.

JIuHeiiHOe ypaBHEHUE C OJHOM IEPEMEHHOH, YMCII0O KOPHEW JIMHEHHOIO ypaBHEHUs, PEIICHHE
JUHENHBbIX ypaBHeHHMIl. CocTaBlieHME YpaBHEHMH IO YCIOBMIO 3aJaud. PellleHune TEKCTOBBIX 3adad C
MIOMOILBIO YPaBHEHUH.



JIuneiHOe ypaBHEHHUE C JBYMs II€pEMEHHBIMU U ero rpapuk. Cucrema AByX JMHEHHBIX YpaBHEHUH
C IByMs IepeMeHHbIMM. Pemnienue cucteM ypaBHEHMH cnocoOoM mnoAacTaHOBKU. [Ipumeps! perieHus
TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUMHU

Koopnunara Touku Ha npsiMod. HucioBble NpOMEXYTKU. PaccrosHue Mexay JIByMs TOYKaAMH
KOOPJAUHATHOM NPSIMOK.

[IpsimoyronbHast cucrema koopauHat, ocu OX um Oy. AlGcoucca W opAuHaTa TOYKM Ha
KOOpAMHATHOM miockocTH. [Ipumepsl rpadukos, 3agaHHbIX Gopmyiamu. UreHue rpadukoB peabHbIX
3aBucumocteil. Ilonstue ¢ynkuuu. I'padux ynkumu. CpoiictBa Qynkuwmii. Jluneitnas Qynkuus, eé
rpadpuk. I'paduk dyrxmum y = |X|. I'padudeckoe pemieHne JTUHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KIIACC

Yucaa 1 BBIMUCICHUS

KBanpatsblil kopenb u3 yucina. [lonsatue 06 uppanuoHaibHOM uMcie. JleciTuuHble TpUOIMKEHUS
uppanuoHanabHeIX uucen. CBoiicTBa apu(METHUECKHX KBAJpaTHBIX KOPHEM M HMX NPUMEHEHHE K
IpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN M BBIYMCIIEHUAM. J|efiCTBUTENbHBIE YU CIIA.

Crenenb ¢ LebIM IIOKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAS 3aIIUCh YUCIIA.

Asredpanveckue BbIpaskeHUs

KBagpaTHbIil TpEXWIEH, Pa3JI0KEHNE KBAAPATHOIO TPEXUIIEHA HA MHOKHUTEIN.

Anre6Gpandeckass ApoOb. OCHOBHOE CBOWMCTBO anrebpamdeckoi apodu. CrokeHue, BbIUUTAHUE,
YMHOXKEHHE, IeJIeHNE are0pandeckux Apo0eil. PanroHanbHblie BEIpaKeHHs U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBangpatHoe ypaBHeHue, opmyiia KopHel KBajapaTHOro ypaBHeHus. Teopema Buera. Pemienue
ypaBHEHUH, CBOISAIIMXCS K TMHEHHBIM U KBaJIpaTHBIM. [Ipocreiinme 1poOHO -paliiOHaIbHBIE YPABHEHUS.

I'padmueckas nHTEpIpeTALMS YPAaBHEHUI C IBYMS IEPEMEHHBIMHU M CHCTEM JIMHEHHBIX ypaBHEHUN
C IByMsI epeMeHHbIMU. [IpuMepsl perieHus: CUCTEM HEJIMHEUHBIX YPaBHEHUM ¢ ABYyMS I€pEMEHHBIMH.

Pemenne TekcTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

UuciioBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OqHOW INepeMeHHON. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHON nepeMeHHON. CHCTeMbl JIMHEWHBIX HEPABEHCTB C OIHOMN
IIEPEMEHHOM.

DOyHKIAA

[onstne ¢pynkunn. OOIacTh onpeaencHuss 1 MHOXKECTBO 3HaueHu (pyHkimu. CrocoOsl 3a1aHus
(GYHKUIMH.

I'padux pynkiuu. Urenue cBoiictB (pyHkumm mo e€ rpaduky. [Ipumepsl rpadukoB (QyHKIUH,
OTpaXaroLUX PeasIbHbIE MPOLECCHI.

OyHKINHU, OMHUCHIBAIOLINE MPSIMYI0 U OOpaTHYIO IPONOPIMOHATIBHBIE 3aBUCUMOCTH, UX TPaUKH.
Oynkuan Y = X2, Y = X3, y = VX, y=|X|. T'padudeckoe perieHne ypaBHEHNUIA 1 CHCTEM yPaBHEHHIA.

9 KJIACC

Yucaa v BoIYHCJIEHUS

PanmonanpHbIC YMcIa, HPPAIIMOHANIBHBIC YKCIIA, KOHCYHBIC U OCCKOHCUYHBIC JCCATHYHBIC JPOOH.
MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIIa KaK OCCKOHEYHBIC IECSITHYHBIC IPOOH.
B3aumMHO 0IHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBHUTENbHBIX YUCET U KOOPAMHATHOU
IIPSAAMOMU.

CpaBHeHHUE JIEHCTBUTEIBHBIX YHCEN, apu(PMETHUECKHIE ICUCTBUS C ICHCTBUTEIBHBIMHA YHCIIAMHU.

Pa3mepbl 00beKTOB OKPYKAIOIIEr0 MUPA, THTETFHOCTD MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubmmxEéHHOE 3HaUYCHUE BEIWYUHBI, TOYHOCTh puOmmKkenus. OkpyrieHue uncen. [Ipukunka u
OIICHKA Pe3yJIbTATOB BHIYU CIICHUM.



YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienre ypaBHEeHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOJSAIUMXCS K KBaJpaTHbIM. buKBagpaTHOE
ypaBHeHue. [IpuMepbl perieHusi ypaBHEHUN TpeThed M UYEeTBEPTOM CTENEHEW pas3joKEeHUEM Ha
MHOXKHUTEJH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHUN. PelieHune TEKCTOBBIX 3ajay  alreOpanyecKum
METOJIOM.

VYpaBHeHUE ¢ IByMS IEPEMEHHBIMH U ero rpaduk. Penienue cucreM AByX JTUHEHHBIX YpaBHEHHI €
IBYMsl NEpEMEHHBIMU. PenieHne cucrem AByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpO# creneHu. [ paduyeckas nHTEpHpeTanusi CUCTEMbl YPaBHEHHUH ¢ ABYMsI IEpEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

UYucioBbIe HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. Pelenne cucreM JIMHEWHBIX HEPABEHCTB C
onHOW mepeMeHHOW. KBanpaTHble HepaBeHcTBa. I'padmueckas MHTepIpeTanusi HEPABEHCTB U CHUCTEM
HEPaBEHCTB C ABYMS [IE€PEMEHHBIMH.

DOyHKIAA

KBanpatuunas ¢pyskuus, e€ rpaduk u coiicta. [lapabora, koopauHaTHl BEPIIMHBI IapaboJIbl, OCh
CUMMETPUH NapadoJIbl.

I'paduxu pynxmmii: y = kx, y=kx + b,y =k/x,y =x3,y = VX, y = |X| , ¥ ux cBOMCTBa.

Yuci0Bble MOCJI€10BATEIBHOCTH U MPOIrPECCHH

[Tondarue YMCIOBOW TMOCIEIOBATEIBHOCTH. 3aJlaHUE TOCJENOBATEIBHOCTH  PEKYPPEHTHOM
dbopmysoli U popmyIIoi N-ro yieHa.

ApudmeTnueckass U reomMeTpudeckas nporpeccurd. DopMmynbl N-ro uieHa apudMernyeckord u
T€OMETPUYECKOI MPOrpeccuil, CyMMBbI IIEPBBIX N YJIEHOB.

N3o0paxenne uiaeHOB apu(METHYECKOH ¥ TEeOMETPUYECKOW Mporpeccuii TOYKaMHU Ha
KOOPJMHATHOM MIOCKOCTH. JINHEHHBIN 1 SKCITOHEHIIUATbHbIN pocT. CI0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHSA TIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIN4HOCTHBIE pe3y/IbTaThl OCBOSHUS IIPOrpaMMbl Y4eOHOI0 Kypca «Asredpay» XapaKkTepu3yrTCsL:

1) narpuoTHyecKkoe BOCIIMTAHUE:

IPOSIBJICHMEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHHCKOM MAaTEMAaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHIKEHUSM POCCHMCKMX MAaTEMAaTHKOB M POCCUNCKON MaTeMaTU4YeCKOW WIKOJBI, K
UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HayKax U NPUKIATHBIX cepax;

2) rpa:kIaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

FOTOBHOCTBIO K BBIINOJHEHHIO O0S3aHHOCTEH TIpaKAaHMHA M peaJu3allud €ero Ipas,
IPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBaX (DYHKUMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
polenyp rpakJaHCKOro oOuiecTBa (Hampumep, BBIOOPBI, OHPOCHI), FOTOBHOCTBIO K OOCYXIECHUIO
ATUYECKUX MPOOJEM, CBA3AHHBIX C IMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUI HayKd, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacTHUE€ B PEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKON
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa3oBaHMs Ha MPOTSDKEHUHM BCEH JKU3HU
JUISL yCTIEIIHOW MPO(eCCHOHATBHON AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOEHUEM MHAMBHUAYAJIBbHOM TPAaeKTOpUU OOpa30BaHUs U KU3HEHHBIX IUIAHOB C YYETOM
JMYHBIX UHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHHeE:



CMOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peuIeHui, pacCyX1€HUM, yMEHUIO BUIETh MATEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

OpHEHTallMel B JACITEbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YENOBEKa, MPUPOBI U O0IIECTBA, TOHUMAaHUEM MAaTEMaTHUYECKON HAyKH Kak
cdepbl 4eIOBEYECKON ACATEIBHOCTH, ITAOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS IIMBHIIM3AIINH,
OBJIQJICHUEM SI3bIKOM MaTE€MAaTHUKM W MAaTEMaTHYECKOM KYJbTYpOMl Kak CpEICTBOM IIO3HAHUS MHDA,
OBJIQJICHUEM MMPOCTEUIIIMMU HAaBBIKAMHU U CCIIEN0BATEIBCKON JIESITETbHOCTH

6) ¢usuyeckoe BocnmUTaHHMe, (PopMHMpPOBaHMEe KYJbTYPbl 3I0POBbS M 3MOLMOHAIBLHOIO
Os1aronosiydus:

TOTOBHOCTBIO TPUMEHATh MATEMAaTUUECKHME 3HAHUS B HHTEpEcax CBOETO 3/0POBbS, BEICHUS
310poBOro o0Opa3za >KU3HHM (310pOBO€ NHUTaHHE, COAJIAHCHPOBAHHBIM pEKUM 3aHATUH M OTAbIXA,
perynspHasi Gu3ndeckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHUU, TIPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO e MpaBa JPyTroro 4eoBeKa;

7) 3K0JI0TMYECKOe BOCIIUTAHHUE:

OpUEHTalMel Ha NPUMEHEHHE MaTEeMaTHUEeCKHX 3HAHUM Il pemieHus 3ajad B  00JacTH
COXPaHHOCTH OKPYXKAIOIIEH Cpeabl, INIAHUPOBAHUSA MOCTYIKOB U OLEHKHA UX BO3MOXHBIX MOCIEACTBUN
JUI OKPY)Karolle cpenbl, OCOZHaHHEM TJI00aJbHOr0 XapaKTepa SKOJOTMYECKHUX MpoOJeM U MyTed UxX
pelIeHMS;

8) amanTauus K MI3ZMEHSAIIIMMCS YCJIOBUAM COUMATBHOM M MPUPOJIHOM Cpeabl:

FOTOBHOCTBIO K [JEWUCTBHSIM B YCIOBHUSX HEOINPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JIEeSITEIbHOCTh, B TOM YMCJI€ YMEHUE YUUTHCS y APYrUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JESSITEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 ONBITA APYTUX;

HEOOXOAMMOCTHIO B (DOPMHPOBAHUH HOBBIX 3HAHUM, B TOM YUCJE (HOPMYJIUPOBATH UJIEH, TTIOHATHS,
TUTIOTE3bI 00 OO0BEKTAX M SBJICHHUSIX, B TOM WYHCIE€ paHEe HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI
COOCTBEHHBIX 3HAHHWI U KOMITETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIIPUHUMATHh CTPECCOBYIO CHTYAIlUIO Kak
BBI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U IEHCTBUSA, POPMYIMPOBATH U
OIICHUBATh PUCKH U TIOCIIEICTBUS, (OPMUPOBATH OIBIT.

METAINIPEJIMETHBIE PE3YJIBTATBI
ITo3naBaTenbHbIC YHUBEPCAJbHBbIC Y4eOHbIC NeHCTBUS
basoBbie JJorn4yeckue AeicTBUA:
® BBIABIIAITh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHI,
OTHOUIEHUH MEXIY HOHATUAMH, (GOPMYIHUpPOBATh ONpPEAEICHUs TOHIATUH, YCTaHABIMBATh CYLIECTBEHHBIN
IpU3HAK K1accu(UKaIMKM, OCHOBAHUS JIJIsl 0000IEHNS U CPaBHEHUs, KPUTEPUHU IIPOBOAMMOr0 aHAIIN3A;
® BOCIIpUHUMATh, (OPMYJIUPOBAaTL M MPEeoOpa3oBbIBaTh CYXKACHUS: YTBEPAUTENbHBIE U
OTpHLIaTEIbHbIE, EINHUYHBIE, YACTHBIE U O0IIKE, YCIOBHBIE;
® BBIABIISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U NPOTUBOpEUns B (aKTax, JaHHBIX,
HAOMIOJEHUSIX M YTBEPXKIEHUAX, MNpeaiaraTb KpUTEpUU JJIsI BBISBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUH;
ejieflaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOUEHU N 110 aHAJIOTUH;
epa3bupaTh JOKa3aTeNbCTBA MAaTEMaTUYECKMX YTBEp)KIEHUH (MpsMble W OT MPOTHBHOIO),
IPOBOJUTh CAMOCTOSITEIbHO HECJOKHBIE J0Ka3aTelbCTBA MaTeMaTH4YecKuX (DaKToOB, BBICTPAUBATh
apryMeHTaIuIo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
e BEIOMpaTh cHOCOO pelleHus ydyeOHOW 3anauu (CpaBHMBAThb HECKOJIBKO BapHUAaHTOB pEIIEHUS,
BBIOMpATh HanboIee MOAXOIAIINN C YIETOM CAaMOCTOSTEILHO BBIICIEHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebckue AeicTBUS



® IICTIOJIb30BaTh BONPOCHl KaK MCCIEJOBATEIbCKUNH HHCTPYMEHT IO3HaHUs, (OpPMYyIUpOBATh
BONPOCH], (UKCUPYIOIME NPOTUBOpEUnE, MpoOJIeMy, CaMOCTOATENBHO YCTAHaBIMBAaTh HMCKOMOE U
NaHHOe, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTUPOBAThH CBOIO MO3ULINIO, MHEHUE;

® [IPOBOJIUTH 10 CAMOCTOSITE/IBHO COCTABJIEHHOMY IIaHY HECJIOXKHBIA AKCIHEPUMEHT, HEOOJBIIOE
UCCIIEZIOBAHNE I10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro oObeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOMH;

® CaMOCTOSTEeNIbHO (opMyaHpoBaTh 00OOIIEHHS W BBIBOABI MO pe3ylbTaTaM IMPOBEAEHHOTO
HaOJIO/IEHNs], HCCIIEOBAaHUS, OIICHMBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTaTOB, BBIBOAOB U
00001IIEHNI;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE Ipollecca, a TaKKe BBIABUraTh MPEANOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nngopmanueii:

®BBISBJIATh HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OpPMAIUH, [aHHBIX, HEOOXOAMMBIX I
peleHus 3a1aun;

® BEIOMpaTh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMUHBIX
BUJIOB U (hOpM Npe/iCTaBIICHUS;

e BbIOMpaTh (hopMy IpescTaBieHUs HH(OpPMALUU U WILIIOCTPUPOBATh pelllaeMble 3a7jaul CXeMaMy,
JIyarpaMMamu, MHOH rpadukoil 1 uX KOMOMHALUAMY;

®OLIEHMBATh HAASKHOCTb MH(OpPMALMM IO KPUTEPUSIM, TMPEMAJIOKEHHBIM YUYHUTEJIEeM WU
c(pOopMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIC YHHMBEPCAJIbHBIC Y4eOHbIe NelCTBHUS:

® BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBHSIMHM U LESIMU OOLICHUS,
SCHO, TOYHO, I'PAMOTHO BBIPaXKaTb CBOK TOUYKY 3PEHUS B YCTHBIX U INHMCbMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUS 110 X0y PEIIECHUs 3a7ja4l, KOMMEHTUPOBATh I10JIY4EHHBIH pe3yJbTaT;

e B X07i€ 00CYKIEHHsI 3a]]aBaTh BOMPOCHI MO CYILIECTBY 00CYkK/1aeMOi TeMbl, TPOOJIEMBI, peIaeMoil
3a/lay, BBICKA3bIBaTh HJE€H, HAIlCIEHHbIE Ha IIOMCK pEIICHHS, COMOCTaBISATh CBOU CYXKICHHUS C
CYXJIEHUSAMU JPYrUX YYacTHUKOB JHajiora, oOHapyXHBaThb pa3jMyUe M CXOJCTBO TO3MIIMI, B
KOppeKkTHOU (opme popmyHrpoBaTh pa3HOIIacHs, CBOU BO3PAKEHUS;

®IIPEACTABIIATh PE3yNbTAaThl pELIEHUS 3aJauyd, DOKCIEPUMEHTa, MHCCIE0BaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIJICHHS C Y4ETOM 3a/1ad MPE3eHTAllMd M OCOOEHHOCTEH
ayJIUTOPHH;

® [IOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMAaHAHOW U MHAMBUYaIbHONW paOOThI P PEIIEHUH
y4eOHBIX MaTeMaTUYEeCKUX 3a/1a4;

® IPUHUMATh 11€JIb COBMECTHOM JE€SATEIIbHOCTH, IMJIAHUPOBATh OPraHU3AL[MI0 COBMECTHOW pPaboTHI,
pacnpenessiTh BUABI paboT, JOroBapuBaThcsi, OOCYXJaTh IpoOIEecC M pe3yibTaT paboThl, 0000maTh
MHEHMSI HECKOJIbKUX JIFOJIEH;

® y4acTBOBATh B I'PYIIOBLIX (opMax paboThl (00CYkAeHUS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI
U Jpyrue), BBIIOJHATH CBOI 4YacThb pabOThl U KOOPAMHHPOBATH CBOU JEHCTBUS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OI[EHUBATh KaYeCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUS.

PeryasiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIe 1eiiCTBUSA
Camoopranusanus:

® CAMOCTOSITEJIbHO COCTaBJISITh IUJIAH, QJITOPUTM pEIIeHUs 3anadd (WM ero 4acTh), BBIOMPATH
croco0 pemeHus ¢ y4€ToM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI peUIeHUH ¢ Y4ETOM HOBON HMH(pOpMAIUH.

CaMOKOHTPOJ1b, SMOIIUOHAJI bHbIN MHTEJJIEKT:
®BIAJICTh CINOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJNS TpoIecca H pe3yibTara pelieHus
MaTeMaTHYECKOM 3aJauHu;



® [IPEIBU/IETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUHU 3aJa4H, BHOCUTb KOPPEKTUBBI
B JIEATEIbHOCTh HA OCHOBE HOBBIX 00CTOSATENBCTB, HAACHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3Y/IbTaTa AEATEIbHOCTH OCTABIEHHON LIEJH U YCIOBUSAM, OOBSACHATH
INPUYUHBI JOCTHKEHMS WIIM HEJOCTUKEHUS 11€JIM, HAaXOAUTh OIIMOKY, 1aBaTh OLEHKY IpUOOpEeTEHHOMY
OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

K xoHIly 00yueHus B 7 Ki1acce 00y4arOUMiCcs MOMYIHUT CIEAYIONMe TPEAMETHbIE Pe3yIbTaThI:

Yuciia 1 BIYUCICHUS

BbimonHsATe, coueras yYCTHbIE M THCbMEHHbIC TPHUEMBI, apuPMeTHYeCKue JeWCTBUSA C
paIMOHAILHBIMU YU CJIAMH.

HaxomuTh 3Ha4eHHWs YHCIOBBIX BBIPAKEHHH, MPUMEHSATh pa3HOOOpa3Hble CHOCOOBI U MPHEMBI
BBIYUCIICHUS 3HAUCHUH IPOOHBIX BBIPAKEHH, COAEpKAIINX OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTh OT OAHON (POPMBI 3aMKCH YUCEN K APYroi (mpeoOpa3oBbIBATH NECATHUHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTH B 0€CKOHEUHYIO AECITUYHYIO IPOOB).

CpaBHMBATh U YIIOPSIIOYUBATH pAllMOHAJIbHBIE YU CIIA.

OKpyrasTh yncna.

BbINONHAT, NPUKUIKY M OLIEHKY pe3yjbTaTa BbIYMCICHHUM, OLIEHKY 3HAUYE€HUW YHCIOBBIX
BBIPAKEHU. BBINONHATH 1EHCTBUS CO CTENEHIMH C HATYPaIbHBIMU ITOKA3aTESIMHU.

[IpumeHATs NPU3HAKYU NEIUMOCTH, PA3JI0KEHNUE HA MHOKHTENIN HATYyPAJIbHBIX YUCEI.

Pemate  npakTHKO-OPMEHTUPOBAHHBbIE  3aladd, CBSA3aHHBIE C  OTHOLICHHMEM  BEIUYMH,
IIPOIOPLIMOHAIILHOCTBIO BEJIMYUH, IMPOLEHTAMU, HHTEPIPETUPOBATh pE3YyJbTaThl PEIICHUs 3a4ad C
y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMbIX OOBEKTOB.

Adredpandeckue BbIpaskKeHHUs

Hcnonp3oBaTh anreOpandeckyr0 TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHHMS y4eOHOr0 MaTepuala.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPAXKEHUN TPH 3aJaHHBIX 3HAYCHUAX ITEPEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHUsl I1€J0T0 BBIPRKEHHST B MHOTOWIEH IPUBEIEHHEM IOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHAT YMHOXKEHUE OJHOYJICHA HAa MHOIOYWIEH M MHOTOWIEHAa Ha MHOIOYIEH, IPUMEHSTh
(dopMyiibl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCyuiecTBIATh Pa3l0oKEHHE MHOTOYJICHOB Ha MHOXHUTENM C TOMOIIbIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKUTEJS, TPYIIUPOBKU ClIaraeMbIX, TPUMEHEHUs! (OpMYJI COKPALIEHHOTO YMHOXKEHHSL.

[IpumensaTs mpeoOpa3oBaHUsT MHOTOWIEHOB IJIsi pPEUISHHs] PAa3MYHBIX 3a7ad M3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, U3 PeaibHOMN MPAKTUKU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HaTypajbHBIMH MOKa3aTelsIMH JUIs MpeoOpa3oBaHUs
BBIPAXKCHUU.

YpaBHeHus M HEpaBEHCTBA

PemaTp nuHelHbIE YpaBHEHHs ¢ OJHOM IIEPEMEHHOM, PUMEHSIS NIPAaBWIIa IIePeEX0oaa OT HCXOIHOIO
YPaBHEHMS K PaBHOCUIBHOMY eMy. [IpoBepsATh, ABIISIETCS JIM YK CIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduueckue METoAbl IPU PEIICHUH JIMHEHHBIX YPaBHEHHUHN U UX CHCTEM.

[lonOGupate mpuMepbl Map YUCEN, SBJAIOIIMXCS pPELIEHUEM JMHEHHOrO YpaBHEHHUS C JBYMs
IEPEMEHHBIMH.

CtpouTh B KOOpPAWHATHOM IUIOCKOCTH TI'padHK JIMHEWHOTO ypaBHEHHS C JBYMs NEpEeMEHHBIMH,
MOJB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PELICHHS YPaBHEHHSL.

PemaTp cucTeMbl IBYX JIMHEHHBIX YpaBHEHUH C IBYMS IIEPEMEHHBIMH, B TOM YUCIIE TpaudIecK.

CocraBiATh U peuaTh JIMHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX ypPaBHEHUN IO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJYy4YEHHBIN pPe3yJIbTaT.

DOyHKIUA



N300pakaTh Ha KOOPAUHATHON MPAMOM TOUKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAUHATAM, JIYYH,
OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YUCIIOBBIC IPOMEXYTKH Ha alre0pandeckoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH TpaUKH
nuHeHHbIX QyHKIu. CTpouTth rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKIMII H3BECTHbIE 3aBUCHMOCTH MEXKIY BEIMYMHAMU: CKOPOCTH,
BpEMsl, pacCCTOSIHUE, LI€Ha, KOJIMYECTBO, CTOMMOCTb, ITPOM3BOJUTENBLHOCTD, BpeMsl, 00bEM paboTHI.

HaxoauTh 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crnoco0d TpencTaBJCHUs W aHainu3a WHQOpMalHuH, W3BJICKATh W
MHTEPIPETHPOBATH MH(OPMAIINIO U3 IPpapUKOB peaslbHbIX MPOI[ECCOB U 3aBUCUMOCTEH.

K xoHy obyuenus B 8 kiiacce o0yqaroniuiicss OIyIUT CICAYIONINE MTPEIMETHBIE Pe3yJIbTaThI:

Yucsia 1 BIYUCICHUS

Hcnonp3oBaTh HauajgbHBIE PEICTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN AJISI CPAaBHEHMUS,
OKPYTJICHHs U BBIYMCIIEHU, N300pa)xaTh JeHCTBUTEIbHbIE YUCIIA TOYKAMU HA KOOPIAMHATHON IPSIMOIA.

[IpumeHsATs TOHATHE apU(METUUYECKOrO0 KBAJPATHOIO KOPHS, HAXOIUTh KBAJpPAaTHbIE KOPHH,
UCIOJb3Ysl IPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIIOJHATH NIPEOOpPa30BaHUs BBIPAXKEHUH, COIEpKAILUX
KBaJIpaTHbIE KOPHU, UCII0JIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucy OONBIIMX U MajblX YHCEN C IOMOUIbIO AECATUYHBIX ApoOed U cTeneHeil
yucina 10.

Anredpanyeckue BbIpaxKeHUs!

ITpuMeHATh MOHATHE CTENEHHU C LIeJbIM II0Ka3aTesIeM, BBINOJIHATh NMPEoOpa3oBaHMsl BhIpaKEHU,
COZIEpIKaIMX CTEIEHHU C LIEJIBIM [10KA3aTEIIEM.

BbINOMHATE TOXKIECTBEHHBIE NPEOOPA30BAHMS PALMOHAIBHBIX BBIPAXEHUII HAa OCHOBE IIPaBHII
JeWCTBUI HaJl MHOI'OWIEHAMH U alre0pandecKuMu ApOOsIMH.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HAa MHOXKHUTEINH.

[IpuMmeHsaTh TpeoOpa3oBaHUsl BBIPAKEHUU I pPELICHMs] Pa3jMYHBIX 3a7a4 M3 MaTeMaTHKH,
CMEKHBIX IPEIMETOB, U3 PEaJIbHOM MPAKTUKH.

YpaBHeHHs U HEpaBeHCTBA

Pemats snuHeliHble, KBaJpaTHbIE YpaBHEHHS U pallMOHAJbHbIE YPAaBHEHUS, CBOJSIIMECS K HUM,
CHCTEMBI JIByX YPaBHEHUI ¢ IByMs TE€pPEMEHHBIMHU.

[IpoBoauTh mpocCTeWIIne HCCIAENOBAaHUS YPaBHEHMH M CHCTEM YpaBHEHHH, B TOM 4YHUCIE C
NpUMEHEHUEM TpaHUUecKuX TIpeNcTaBlIeHU (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pELICHUs], €CIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTh OT ciOBECHOW (OPMYJIMPOBKHM 3aJaud K €€ anredpanyeckod MOJAEIH C IOMOLIbIO
COCTaBJICHUs] YPaBHEHUS WM CUCTEMBbl YpaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/la4yy MOJIy4EHHBINA pe3yJbTaT.

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CpaBHEHMs, OLIEHKH, peEllaTh JHMHEWHbIE
HEpaBEHCTBA C OJHOH INEpPEeMEHHOM M MX CHUCTEMBbI, J1aBaThb I'padMuecKyl0 WILTIOCTPALMIO MHOXXECTBA
pelLleHUI HepaBEHCTBA, CUCTEMB] HEPABEHCTB.

DOyHKUMHU

[TonumaTh M MCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHUS U SI3BIK (TEPMMHBI, CHMBOJIMYECKHE
0003HAYEeHHUA), OMpENeNATh 3HaueHHe (YHKLUUU MO 3HAYEHUIO apryMeHTa, OINpEAeNsTh CBOICTBa
dbyHKIMYU 110 e€ rpaduky.

CrpouTts rpauku 31eMeHTapHbIX QyHKIUN BUa:

y=k/x,y=x2,y=x3,y = x|, y= VX, oriceIBaTh CBOHCTBA IHCI0BOI PYHKIHH 10 €& rpaduKy.

K xoHy oOydeHust B 9 kjacce o0yqJaroniuiicss MOIyIUT CICAYIONNE TPSIMETHBIE PE3yIbTAThI:

Yucsa 1 BIYUCICHUS

CpaBHUBATh U YHOPSAA0YMBATH pallMOHATILHBIE M UPPAIlOHATIbHBIE YHCTIA.

Bomonuate apudmernyeckue AEWCTBUS C pallMOHAJIbHBIMM YHCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE MPUEMBI, BBIMOIHITH BRIYUCIECHUS C UPPALIMOHAIBHBIMH YU CJIa MU.



HaxonuTh 3HaueHus CTENEHEW C LEeNbIMM I10KAa3aTeJIMU M KOPHEW, BBIYUCIATH 3HAYEHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyryATh JEHCTBUTENBHBIE YHUCIIA, BBINOJIHATh NPUKUIKY DPE3YyJIbTaTa BBIYUCIEHHUH, OLEHKY
YHCIIOBBIX BBIPAXKEHHUI.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHEWHBIE M KBaJpaTHbIE YPAaBHEHUs, YPAaBHEHMs, CBOJAINMECS K HUM, NPOCTEHIINE
JIpoOHO-palliOHAIbHbIE YPAaBHEHUSI.

PemaTe cuctemMsbl 1ByX TMHEWHBIX YPAaBHEHMI C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHHH,
B KOTOPBIX OJJHO YPABHEHUE HE SBJIAECTCA JIMHEHHBIM.

Pemath TekcTOBBIE 3aaUM aaredpanyeckKuM CIocOOOM € MOMOIIBIO COCTaBJICHUSI YpaBHEHUS WU
CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTe mpOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CHCTEM YpPaBHEHHMH, B TOM 4YHUCIE C
NpUMEHEHUEM TpaHUUecKuX TIpeNcTaBlIeHU (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHUH PELIEHUs, €CIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemats nuHeliHble HEpaBEHCTBA, KBalpaTHbIE HEPABEHCTBA, U300paKaTh PELIEHUE HEPABEHCTB Ha
YUCJIOBOH IPSIMOM, 3aIIUCBIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

PemaTte cucreMbl JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJpPaTHOE
HEepaBeHCTBO, U300paXkaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM IPSIMOM, 3aUChIBATh PELICHUE C
IIOMOIIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA IIPU PELLIEHUH Pa3JIMYHbIX 3a1a4.

DyHKUMHU

PacrioznaBaTh (yHKUIMM H3y4eHHBIX BHIOB. IlOKa3bIBaTh CXEMAaTHYECKH PpACHOJIOKEHUE Ha

KOOPJAMHATHOM IUIOCKOCTH TpadukoB Gpyukumii Buga: Y = kx, y =kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3,y =X, y = |X|, B 3aBiCHMOCTH OT 3HaYCHHiT KOSDDHUIIEHTOB, OMMCHBATH CBOACTBA (YYHKIIHIA.

Crtpouts U n300paxaTh CXeMaTHUYECKU TpaUKU KBaJpaTUYHBIX (QYHKIUH, OMUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (QYHKIHH 110 UX rpaduKaM.

Pacno3naBaTh KkBaZpaTHuHYIO (yHKIHIO 1O QopMmysie, MPUBOIUTH MNPUMEPHl KBaJIPAaTUYHBIX
byHKUIMI U3 peanbHOM KU3HU, GU3UKH, TEOMETPUH.

YucaoBble NOCTEA0BATEILHOCTH H IPOrPecCHH

Pacnio3naBaTh apu(hMETHUECKYIO U T€OMETPUUYECKYIO IIPOTPECCHH MTPH Pa3HBIX CIOCcO0ax 3aJaHHUsl.

BbIOMHATE  BBIYMCIIEHUS C HCIOJNb30BaHMEM (OpMysn N-To ujeHa apuPMETHUYECKOH W
FeOMETPUYECKON MPOrPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4aeHbI 10CIEI0BATEILHOCTH TOUKaMU Ha KOOPIMHATHON MIIOCKOCTH.

Pemars 3ajmaum, CBsA3aHHbIE C YMCJIOBBIMHU I10CIEIOBATEIbHOCTSIMH, B TOM YHCIE 3aJayd W3
peasibHOM MKU3HU (C UCII0JIB30BAHUEM KAJIbKYJIATOPA, U(PPOBBIX TEXHOIOT ).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue a3es0B u@poBbIe
Ne n/m P Konrpoasbnsie | IlpakTuyeckue (mpp )
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
AsreBoa . o 97 1 bubmnoreka [HOK
AT COPAITICCIIE BHIpBRCHIA https://m.edsoo.ru/7f415b90
Yucna ©  BBIYUCIEHHA. ParvoHaiabHBIE 95 1 05 bubmmoreka HOK
qucna ’ https://m.edsoo.ru/7f415b90
VYpaBHEHHUS U HEPABEHCTBA 20 1 https://www.yaklass.ru/
Koopaunate! u rpaduku. yHKIUHA 24 1 0,5 https://resh. edu.ru/
bubmnoreka HOK
II 600 6 1
OBTOPEIHE I ODOBIIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 1
8 KUIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue a3zes0B u@poBbIe
Ne i/ P Konrpouasbnsie | IlpakTHyeckue (uubp )
NPOrpaMMsl Bcero oOpa3oBaTe/bHbIC
padoThbI padoThI
pecypcsl
bubmmoreka HOK
| .K 15 0,5
ucia v BeluucieHus. KsajpatHbeie KOpHU https://m.edsoo.ru/7f417afs
Yucnaa u Beraucienns. CTeneHsb ¢ IENIbIM 7 https://resh.edu.ru/
MoKa3aTeyemM
Anrebpandeckue BBIPa)KEHHUSI. 5 1 bubmmoreka [HOK
KBaapatHblit TpéxuiieH https://m.edsoo.ru/7f417af8
AnrebGpanyeckue BbIpakeHus. | 15 1 0,5 https://www.yaklass.ru/



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://m.edsoo.ru/7f417af8

Anrebpaunyeckas 1poOb

VYpaBHeHUsT UM HepaBeHCTBA. KBaapaTHbie

5 15 1 0,5 https://resh.edu.ru/
ypaBHEHUS
5 ypaBHeHI/IjI n HepaBeHcTBa. CucreMsl 13 https://resh.edu.ru/
ypaBHEHHI
bubmmoreka HOK
7 .H 12 1 0,5
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 ®Oyukiyu. OCHOBHBIC TOHSATHS 5 bubmiorexa HOK
YHICHHIH. https://m.edsoo.ru/7f417af8
bubmuoreka LHOK
o U
| yHKUiH. HHCAOBBIC QYHKLIH | https://m.edsoo.ru/7f417af8
bubmmoreka HOK
10 I1 0600 6 1
OBTOPEIHE I ODOBIIEHHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 2
9 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumenoBanue pas3iesoB " TeM (uudposbie)
Ne ni/mt Kourposbubie | Ilpakruyeckne
NMporpaMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 Uucna wu BbluucieHus. JlelicTBUTENbHBIC 9 bubmmorteka HOK
qHcIa https://m.edsoo.ru/7f419d08
5 VpaBiIeHmI u He}jaBeHCTBa. VYpaBHeHus c¢ 14 1 05 https:/Awww.yaklass.ru/
OJIHOM MepeMeHH o1
3 VYpaBHenuss u  HepaBeHcTBa. (CHCTEMBI 14 1 bubmuoTeka HOK
ypaBHCHUI https://m.edso0.ru/7f419d08
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 0,5 https://resh.edu.ru/
b K
5 OyHKIN 16 1 0,5 no/moTeKa 1o

https://m.edso0.ru/7f419d08
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bubmmnoreka 1HOK

YucIioBEIE ITOCIEN0BATEILHOCTH 15 0,5 https://m.eds0o.ru/7f419d08

[ToBTOpenue, 00600IIEHHE, CHUCTEMATH3AIUS 18 bubmunoreka LHOK

3HAHUHI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2
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https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

* AnreOpa: 7-9 1 kjacchl: 0a30BBIH ypOBEHb: ydyeOHHMK: B 2 4yacTax, 7-9 kmacc/ Mopakosuu A.T.,
«3narenbctBo « MHEMO3HHA»

e KouTponbHBIE W caMOCTOsITEeNbHBIE paboThl Mo anredpe Ok3ameH . 7-9 kmacc. K yueOHUKY
Bunenkunna. YMK. ®I'OC. 2023 roa, M. ITonos

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1.Tectet  Amrebpa 7-9/AT. Mopakosuy,E.E. Tynpunnckas  «/3gatensctBo  «MHEMO3UHa»
2. Tectol Anrebpa 7-9/E.M. Kimounukoga, 11.B. KomuccapoBa Dk3amen
3. Koutponeueie pabotel 1o anredpe 7-9. «M3narensctBo «MHEMO3UHa»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://skysmart.ru
https://resh.edu.ru/subject
https://www.yaklass.ru/p/matematixa
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