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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO oOOIIero oOpa3oBaHUs: OHa
obecreyrBaeT H3y4e€HUE APYrMX IUCLMIUIMH, KaK €CTeCTBEHHO-HAy4yHOro, TaK U T'yMaHUTApHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ul NPOJOJDKEHUS 00pa3oBaHUS U B IIOBCEAHEBHOM >KM3HU.
Pa3Butue y o0yyaromuxcst HayqHbIX MPEACTABICHUIN O TPOUCXOKACHUHU U CYITHOCTH alTre0panveckux
abcTpakuui, crocobe OTpakKeHUsT MATeMaTHYECKOW HAyKOH SBICHHWH M TPOLIECCOB B MPHPOJE H
00111eCTBE, POJIM MAaTEMAaTHYECKOT0 MOJIEIMPOBAHNUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(GOopMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIUIEHUS, HEOOXOAUMBIX Ul aJlalTalliu B
coBpeMeHHOM u(poBoM obO1ecTBe. M3yuenue anreOpbl oOecieunBaeT pa3BUTHE YMEHUS HAOJI01aTh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JI€HCTBHSI M BBIBOJBIL, (HOPMYJIUpPOBATh YTBEPHKIEHUS.
OcBoenne kypca anreOpsl 0OecreuyuBaeT pa3BUTHE JIOTMUECKOTO MBIIUIEHUs OOy4aroIllUXCs: OHH
UCTOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAacCyXJIeHHus, 0O0OOIIeHHe U KOHKPETHU3ALHIO,
abctparupoBanne u aHanoruro. QOOydeHHe anreOpe MpearnonaraeT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITEJILHON JeITENbHOCTH 00YUarOIIUXCsl, TO3TOMY CaMOCTOSITEIbHOE PEIIEHUE 3a/1a4 SIBJIETCS
peanu3anuenl AeaTelbHOCTHOTO IPUHIUIA O0yUeHHUS.

B crpykType mporpammsl yuyeOHOro Kypca «Airedpa» il OCHOBHOIO oOIiero o0pa3oBaHuUs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOIMYECKUEe JIMHUU: «Yucna W BBIYHCICHHSY,
«AnreOpanueckrue BbIpaXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «PyHkuum». Kaxgas u3 31X
COJIepKATEIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS HAa MNPOTSDKEHUM TPEX JIeT M3Y4YeHus Kypca,
B3aUMOJICHCTBYSl C JpPYIMMU €ro JMHUSAMH. B Xxoze wu3ydeHuss ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JIOTUYECKH PACCYXKIATh, MCIOIB30BATh TEOPETHKO-MHOXKECTBEHHBINH S3BIK. B CBs3M ¢
3TUM B TIporpamMmy y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pazjieslax MaTeMaTHYeCKOro o0pa3oBaHUs U CIIOCOOCTBYHOIINE
OBJIAJICHUIO O0YyYaroIMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHueckoro s3blka. ConepkaTeabHOH M
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOr0 Kypca «Airedpay sBIsieTcs ero MHTErpUPOBAaHHBIN XapakTep.

Conepxxanne nuHUH «Yucla W BBIYUCIEHHS» CIY)KAT OCHOBOW JUIS NAbHEHINEro W3y4eHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAlOIIMXCS JIOTHYECKOTO MBIIUIEHHS, (OPMHUPOBAHUIO
YMEHHUS MOJIb30BATHCS ATOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUIYECKUX HABBIKOB, HEOOXOIUMBIX
ISl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBFHBIMH M HUPPAIMOHAIBHBIMU YHCIaMH, (OPMHPOBAHHUEM IPEICTABICHUH O
JeWCTBUTEILHOM YuCIle. 3aBepllieHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY oO0IIeMy
00pa30BaHMUIO.

Copepxanue AByX anreOpanueckux JUHUN — «Anredpanyeckue BhIpaKEHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHMIO Yy OOyYaromMXCs MaTeMaTH4YecKoro ammapara,
HEOOXOAMMOro JUIs  pelIeHUs 3a7ady MaTeMaTWKHM, CMEXHBIX MpeIMETOB M  IPaKTHKO-
OpPMEHTUPOBAaHHBIX 3amady. Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHUs Y4eOHBIH MarepHuan
TPYIITUPYETCS BOKPYT PAllMOHANBHBIX BBIpaKEHUH. AnreOpa JEMOHCTPHPYET 3HAYEHHE MATeMaTHKH
KaK sI3bIKa JUISL TIOCTPOCHUSI MaTeMaTHYECKUX MOJIENEH, OMMCAHHS MPOIECCOB U SIBICHUH PEabHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTIO
MBILUIEHUS,, HEOOXOAMMOr0, B YacTHOCTH, ISl OCBOEHHUS Kypca HMH(OpPMATHKH, WU OBIIAJECHUE
HaBBIKAMH JIEYKTHBHBIX paccykaeHnid. [IpeoOpa3oBaHue CHMBOJNBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxxanue (yHKIHOHATBHO-TpapUUECKON JTUHUM HALIEJICHO Ha IMOJy4eHHE O0YYarolMMHCS
3HaHUH O (YHKIMAX KaKk BaKHEWIIeW MaTeMaTW4ecKOM MOJeNu JJIsl ONUCAHHUs M HCCIIEIOBAHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBIICHUN B MpHUpoje U olmiecTBe. M3yuenne marepuana CriocoOCTByeT
Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHS HCIOJIb30BaTh Pa3IMYHBIC BBIPA3UTEIBHBIE CPEICTBA S3BIKA



MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyuecKre, BHOCHT BKIal B (OPMHUPOBAHHE
IIPEACTABJICHUM O POJIM MATEMAaTUKU B PA3BUTUH LIUBWIA3ALUU U KYJIBTYPBL.

Cornacno y4yeOHOMY mulaHy B 7-9 kilaccax m3ydaeTcs y4eOHBIH Kypc «AureOpay», KOTOpBIHA
BKJIIOYAET CIIeTYIOIINE OCHOBHBIE Pa3elibl conepxkanus: «Unucna u BeIMUCICHUS», «AnreOpandeckue
BBIPAKCHUS», «Y paBHEHUS U HEPABEHCTBaY», «DyHKIMN».

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 yaca (3 vaca
B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).

COILEPKXAHUE OBYUYEHUASA

7 KJIIACC

Yucna v BoIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC M JECATUYHBIC, IEPEXO0Jl OT OAHOW (OPMBI 3aMHCH JIPOOEH K IPYTOil.
[lonsTe palMOHANBHOIO YMCIA, 3alUCh, CPABHEHME, YIOPSAOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmerndeckre IHCTBUS C pallMOHAIBHBIMU yuciaMu. Perenue 3agad U3 peajbHONW MPaKTUKU Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeIeM: OIpeeeHne, NpeoOpa3oBaHUE BHIPAKEHUN HA OCHOBE
OIpeJIesIeHus], 3aUCh OonbIIMX yuces. [IponeHTsl, 3anuck NpoLEHTOB B BUE ApoOH U Ipodu B BUE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y HA IIPOLICHTHI, PELIEHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HaTYPAIbHBIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YUCIOBOE 3HAYCHHWE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMble 3HaA4YEHHUs
nepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTH MEXy BEJIMYMHAMH B BuAE (popmyssl. Berauciaenus no
¢dopmynam. [Ipeobpa3oBaHne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PABHBIE BBIPAXKEHUS, MpaBUiia
npeoOpa3oBaHusl CyMM W MNpPOU3BEACHUHN, MpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS IMOJO0OHBIX
cllaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEJIEM.

Opnowienbl U MHoroujeHsl. CreneHb MHorowieHa. Cro)keHHe, BBIYMTAHHE, YMHOKEHUE
MHOT04JIEHOB. POpPMYJIbI COKPAIIEHHOTO YMHOXKEHHMSI: KBapaT CyMMBI U KBaJapaT pazHocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUJIEHOB HA MHOXKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWja NpeoOpa3oBaHUs YypaBHEHUS, PAaBHOCHIBHOCTD
YPaBHEHHUHU.

JInneliHOE ypaBHEHHUE C OJHOM NEPEMEHHOMU, YHUCIO KOPHEH JIMHEWHOIO YPaBHEHMs, PEILICHUE
JMHEWHBIX ypaBHEeHMI. COCTaBIEHUE YpPABHEHUM I10 YCIOBHIO 3a/1aud. PelieHne TEeKCTOBBIX 3ajad C
MMOMOUIBIO YPaBHEHHUM.

JIuHeiiHOE ypaBHEHHE C JByMsl INepeMeHHbIMH M ero rpaduk. Cucrema ABYX JIHMHEHHBIX
ypaBHEHUH C JByMs IEpeMEHHBIMH. PelieHre cucteM ypaBHEeHUH criocoboM moJjicTaHoBKU. [Tpumepst
peLIeHus TEKCTOBBIX 33a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMIA.

DOYyHKIUHT

Koopaunarta Toukn Ha npsMoil. UucnoBble npoMexyTKu. PaccrossHue Mexay IByMs TOUYKaMH
KOOPJAMHATHOU IIPSIMOIA.

[IpsimoyronpHas cucrema koopamHaT, ocu Ox m Oy. AlGcumcca W oOpaWHATa TOYKH Ha
KOOpJAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3ajaHHbIX popMynamMu. UTeHne rpagukoB peaabHbIX
3apucumocteit. [lonstue ¢pynkuuu. I'papux ¢pynkuun. CpoiictBa pynkuuii. Jluneltnas ¢pynkuus, eé



rpaduk. I'paduk Gyakiun y = |X|. ['padudeckoe perreHne THHEHHBIX YPaBHEHUH U CHCTEM JIMHCHHBIX
YPaBHEHHUHU.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBagparusiii xopenb wu3 uuncna. [lonarue o0 wuppauvoHansHOM uucie. JlecsaTuunbie
NpUONMKEHUST UpPpAlMOHATIBHBIX uHced. CBOWCTBa apU(PMETHYECKUX KBAJAPATHBIX KOPHEH M HX
IIPUMEHEHHE K IIPeoOPa30BaHMUIO YHCIOBBIX BBIPAXKEHUN U BBIYHUCIEHUAM. [leliCTBUTENbHBIE YUCIIA.

Crenens ¢ nenslM okasaresneMm U e€ coiictsa. CTaHgapTHas 3alluch YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpartHblii TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas poOb. OCHOBHOE CBOWCTBO anreOpandeckoit apoou. CioxeHue, BHIYUTAHUE,
YMHOXXEHUE, JiefieHre anreopanyeckux Apooeil. PanyonanbHble BIpakeHHs 1 UX IpeoOpa3oBaHue.

YpaBHeHusI H HEPaBEHCTBA

KBanpartHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJAIIMXCS K JMHEWHBIM M KBajapaTHeIM. IIpocreiimme apoOHO-paliioHalIbHBIE
YPaBHEHUS.

I'paduueckas MHTEpHIpeTanusi ypaBHEHHH C JBYMsS TIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPAaBHEHUU € ABYyMs IE€pEeMEHHBIMU. [IprMepbl pemeHus CUCTeM HEIWHEHHBIX YPABHEHUN C JABYMS
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

UucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOW NEpEeMEHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBEeHCTBA ¢ 0JIHOM nepeMeHHON. CrucTeMbl TMHEMHBIX HEPABEHCTB C OJHON
MePEMEHHOM.

DOyHKIUH

[Tonstue ¢ynknuu. OOIacTh ONpENEeNeHHUs M MHOXKECTBO 3HaueHHH ¢QyHKuuu. CrnocoOsl
3amanusi QyHKIIAN.

I'paduk ¢pynxnumn. Urenue coiictB pyHkuuu no e€ rpaduxy. IIpumeps! rpadpuxos GyHKIU,
OTpa)KAIOIIUX PealbHbIE MPOLECCHI.

@DyHKIUY, ONUCBHIBAIOLINE MPSIMYH0 M OOpaTHYIO MpPOINOPLIUOHANbHBIE 3aBUCUMOCTH, HX
rpapuku. Pyukimn Yy = X2, ¥ = X3, y = VX, y=|x|. Tpadudeckoe pernenne ypaBHEHHII U CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BBIYHCTICHUSA

ParnonanbHble yKcia, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE JIECATUYHBIE APOOH.
MHO€eCTBO JIeHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YHCIA KaK OECKOHEUHbIE JIECATUUHBIE IPOOH.
B3anMHO 0/IHO3HaYHOE COOTBETCTBHE MEXY MHOKECTBOM JIEHCTBUTENBHBIX YHACENT U KOOPAUHATHOMN
IIPSIMOM.

CpaBHeHuUe IeHCTBUTENBHBIX YHCell, apu(METUYECKHE JeHCTBUS C JEHCTBUTENIBHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnmxE€HHOE 3HAUYEHNE BEJIMYMHBI, TOYHOCTh Npubmkenus. Oxpyriaenue yucen. [pukunka
U OLICHKA PEe3YJIbTAaTOB BBIUYUCICHUMN.

YpaBHeHH U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHuwe ypaBHEHMH, CBOISAIIMXCS K KBaJpaTHbIM. bHKBagpaTHOe
ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHM TPETbE M YETBEPTOM CTEIEHEH pa3joKEHHEM Ha
MHOYUTEIH.



Pemenne npoOHO-panMOHANBHBIX ypaBHEHHH. PelieHne TeKCTOBBIX 3ajad ajareOpanvdecKuM
METOJOM.

VYpaBHeHHEe ¢ JABYMSI NEpeMEHHbBIMH U ero rpaduk. Pemenune cucrteM IBYX JHMHEHHBIX
YPaBHEHHH C JBYMs IIEPEMEHHBIMU. PerieHne cucreM AByX ypaBHEHHH, OJHO U3 KOTOPBIX JUHEHHOE,
a Jpyroe — BTOpoil creneHu. ['paduueckass MHTepHpeTanys CUCTEMbl YpPaBHEHMH C JBYMs
IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM TNepeMEHHOW. PemeHue cucTteM JHUHEHHBIX
HEpaBEHCTB C OAHOM mnepeMeHHoil. KBaapartHele HepaBeHcTBa. ['paduyeckas wuHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOYyHKIUHT

KBagparuunas ynxuus, e€ rpaduk u coiictsa. [lapaboia, KOOpJMHATEl BEPLUIMHBI apadoIbI,
0Cb CUMMETpPUHU 1apaldoJIbl.

Ipadukn dysxnmit: y = kx, y = kx + b, y = k/X, y = x3, y = VX, y = |X| i ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

IlonsiTE 4YMCIIOBOM IOCIENOBATEIBHOCTU. 3aJaHHE IOCIIEJOBATEIBHOCTH PEKYPPEHTHOU
dbopmyoit u popmyoii N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. QopMmyibl N-ro wwieHa apuGMeTHUIECKOr U
rE€OMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre wIEHOB apU(PMETUYECKON M TI'eOMETpUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJIMHATHOM IIOCKOCTU. JINHENHBIN U SKCIOHEHLIUAIbHBINA pOcT. CI10KHBIE IPOLEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE  pe3yJIbTATBI  OCBOCHHUS  TMporpamMmbl  y4yeOHOTOo  Kypca  «Anredpa»
XapaKTEPU3YIOTCH:

1) maTpuoTnyecKkoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpEca K MPOUUIOMY U HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJbI, K
HCIOJIb30BAaHUIO ATUX JOCTHKEHHI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpasIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alid ero Ipas,
MPEACTABICHUEM O MAaTEMAaTHYE€CKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpOLEAYyp TPaKIAHCKOTO OOIIecTBa (HAmpUMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHUIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKEHU HayKd, OCO3HAHHEM
BOKHOCTH MOPATbHO-ITHUECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEIIEHWHM MNPAKTUUYECKUX 3a/ad MaTeMaTH4eCKOU
HAMpPaBIIEHHOCTH, OCO3HAHMEM BAXXHOCTH MaTeMaTHUECKOTO O00pa3oBaHUs Ha MPOTSHKEHUU Bcee
KU3HH I YCHEITHOW MpodecCHOHATBHON JEITeTbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM W TOCTPOCHHEM WHIMBUIYATHOW TPACKTOPUU OOpa30BaHUS U KU3HCHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YeCKoe BOCIIUTAHHE:



CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHUSATHIO MATEMaTHUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUI, YMEHUIO BUJIETh MaTEMAaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHUS:

OpUEHTalle B JEeATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX IMpeAcTaBiIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs 4YeJIOBEKa, MPHUPOAbI M  O0IIecTBa, IOHUMAaHUEM
MaTEeMaTHYECKON HAyKU KaK C(epbl YeIOBEUCCKON JEATeILHOCTH, ITAMOB €€ PAa3BUTHS U 3HAUMMOCTH
JUIsl pa3BUTHUS LMBUIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKA U MAaTEMaTUYECKOM KyJIbTYpOHl Kak
CPEICTBOM IO3HAaHUS MHpPA, OBJIAJACHHEM NPOCTEHIIMMU  HAaBBIKAMHU  HCCIEA0BATENIbCKOM
NEeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbSI U IMOIUOHAIBLHOIO
Os1aromosty4ms:

FOTOBHOCTBIO NPUMEHATh MaTEMaTUYECKHME 3HAHUS B MHTEpPECax CBOErO 370pPOBbs, BEICHUS
3I0pOBOr0 00pa3a >KU3HHM (370pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA,
peryispHasi Gpu3HUecKas aKTUBHOCTh), C(hOPMHUPOBAHHOCTHIO HaBbIKA PEIICKCUH, PU3HAHUEM CBOETO
MpaBa Ha OMIUOKY U TAKOTO YKe IpaBa JAPYroro YeIOBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpUEHTalllell Ha IMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWW /s pelleHws 3ajad B o0iacTu
COXPAaHHOCTH OKPY’KAIOILIEH Cpe/ibl, IUNITAaHUPOBAHMS TOCTYINKOB M OLICHKH UX BO3MOKHBIX MTOCIEACTBUI
JUTSL OKPY’KAIOIICH Cpeibl, OCOZHAHUEM TI100aJIbHOTO XapaKTepa dKOJIOTMUECKHX MPOoOIeM U yTel ux
peuieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COLMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO IEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOJCH,
pUOOpPETaTh B COBMECTHOM JIEATEIHbHOCTH HOBbIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIIbITA IPYTHX;

HE0OXOIMMOCTbIO B (POPMHUPOBAHUM HOBBIX 3HAHUW, B TOM 4HcIe (QOPMYIUPOBaTH HUIEH,
MOHATHSI, TUNOTE3bl 00 OOBEKTaX W SBIICHUSAX, B TOM YHUCJIC paHEe HEM3BECTHBIX, OCO3HABaTh
neUIuTh COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TpEOYIOIIMI KOHTPMEP, KOPPEKTUPOBaTh MPUHUMAaeMble pEIIeHUus ¢ JICUCTBUSA,
(dhopMyTUpOBaTh M OLICHUBATH PUCKHU U TIOCIECTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jlornueckue AeicCTBHA:

® BBIIBIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPH3HAKKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOUIEHHM MEXAYy MOHATHAMH, (QOPMYIUPOBAaTh ONPEICIICHUs MOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIH TMPHU3HAK KiacCU(UKAIMK, OCHOBAHHS I 000OIIEeHUS U
CPaBHEHUs1, KPUTEPUU IIPOBOJUMOTIO aHAJIN3A;

® BOCHPUHMMATH, (OpMyIHpOBaTH M NPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE W
OTpHILIaTENIbHBIE, €MUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

® BBIABJIATH MATCMATHYCCKUEC 3aKOHOMCEPHOCTHU, B3aUMOCBA3HM W IIPOTHUBOPCUHA B CbaKTaX,
JAHHBIX, HAONIOJCHUAX W YTBEPXKACHUAX, TpeajaraTb KpUTEpUU JUISl  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JlelaTh BBIBOABLI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, ACIAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKI4YEHAN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTE]IbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (TpsiMble M OT MPOTUBHOTO),
MPOBOAUTH CAMOCTOSATEIBLHO HECJOXKHBIE JOKa3aTelbCTBAa MaTeMaTHYeCKHUX (aKToB,



BBICTPAanBaTh AapPryMEHTALUIO, NPUBOAUTH IPUMEPBl M KOHTPIPUMEPBHL, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS;

BBIOMPATH CIIOCO0 pemieHus y4eOHo! 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILCHUS,
BBIOMpATh HanOOJIee MOIXOAANIMN C y4ETOM CAMOCTOSATENILHO BBIACICHHBIX KPUTEPHUECB).

Ba3oBble uccienoBarejabcKue AeicTBUA .

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT TO3HaHU, (OPMYyIUPOBATH
BOIIPOCHI, (DUKCHPYIOIIME IMPOTHBOPEUHE, MPOOJIIeMy, CaMOCTOSATEIbHO YCTaHABIIMBATH
HMCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, apr'yMEHTUPOBATh CBOIO MO3UIUIO, MHCHHE,
MPOBOJAWTh 110 CAMOCTOSATEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIM OSKCIICPUMEHT,
HEOOJIbIIOE HMCCIICAOBAHNUE 0 YCTAHOBJICHHIO OCOOCHHOCTCH MaTeMaTHYeCKOro OOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEX Iy COOOIA;

CaMOCTOSITENILHO (DOPMYJIHPOBATh OOOOIIECHUS M BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIAEHHOIO
HAONIIOJICHUsI, WCCIEAOBAaHUs, OICHWBATh JOCTOBEPHOCTH IMOJIYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB ¥ 00OOILIEHUI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEOCTATOUYHOCTh U U30BITOYHOCTh MH(OpPMALMM, JAHHBIX, HEOOXOAMMBIX IS
peuieHus 3a1a4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HUHGOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

BBIOMpaTh (GopMy MpencTaBiIeHUS HHPOPMAIMK U WIUIIOCTPUPOBATH pellaeMble 3a7adu
CXeMaMH, AUarpaMMaMHu, HHOH rpaduKoil 1 MX KOMOMHAIUAMU;

OLICHMBATh HAAEKHOCTh WH(MOPMALMKM TIO KPUTEPUAM, NPEUIOKECHHBIM YUYUTENEeM WU
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedcTBUA:

BOCIIPUHUMATh W (OPMYJIMPOBATh CYKICHHS B COOTBETCTBHM C YCJIOBHSMH H IIEIISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUYKY 3PEHHS B YCTHBIX W MTHCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHMS IO XOJy pEILIeHUs 3aJayd, KOMMEHTHPOBAThH IOJIy4YEHHBIH
pe3yibTar;

B XO0Jie OOCYXJEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TeMbl, MpOoOJIEeMBl,
pelaeMoil 3a1auu, BICKa3bIBaTh UJI€U, HAIIEJIEHHbIE HA TIOUCK PEIIEHMS], COIOCTABISATh CBOU
CYXKIEHHUS C CYXKICHHSAMH JAPYrUX YYaCTHHKOB JAHajora, OOHApyKWBaTh pasziIuuue W
CXOJICTBO MO3MIUH, B KOPPEKTHON (hopMme popMyTupoBaTh pa3HOIJIACHsl, CBOU BO3PAXKEHHUS;
MPECTaBIATh PE3yJbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, MCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C YYETOM 3a7ay Mpe3eHTaluu MU
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMAaTh W MCIIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHONW M MHIMBUAYAJbHOW pPabOTHI MpHU
peleHnH yuyeOHbIX MaTeMaTUYeCKHUX 3a71ay;

IPUHUMATh IIeJIb COBMECTHOM JAEATENbHOCTH, IJIAHUPOBAaTh OPTaHMU3ALMUI0 COBMECTHOM
paboThl, pacnpenensiTe BUIbl pabOT, JIOTOBapHBAaThCs, OOCYXIaTh IMPOLECC M pPe3yibTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Qopmax paldoThl (00CyXIeHus, OOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YacTh pabOTHl M KOOPIAWHUPOBATH CBOM JICHCTBHSI C
JIPYTUMH 4YJI€HAaMH KOMAaH[bl, OLIEHWBATh KAaueCTBO CBOETO BKJIaJa B OOLIMH MPOIYKT IO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA



Camoopranuszaumus:
® CaMOCTOSTENILHO COCTAaBJIATH IJIaH, AJITOPUTM PELICHMs 3aaud (WM €ro 4acTb), BIOMpATh
Croco0 pemeHus ¢ y4€TOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIHH.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:
e BJageTh CcHoco0aMH CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3yibTara peIieHus
MaTeMaTUYECKOH 3a7auu;
® [IpeABUJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PEIICHUU 3a/1a4d, BHOCHUTH
KOPPEKTHBBl B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLECHUBaTb COOTBETCTBUE pE3yJbTaTa ACATEIbHOCTU IIOCTABJICHHOM LEIM W YCIOBHAM,
OOBSICHATh TMPUYMHBI JOCTHKCHHUS WM HEIOCTM)KEHUS 1T, HaXOIUTh OIIMOKY, NaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Ymucna v BoIYMCICHUSA

BbinmonHATe, coueTas YCTHbIE W INHUCbMEHHble NPUEMBI, apudMeTHdecKkue JAeHCTBHUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTh 3Hau€Husl YMCIOBBIX BBIPAXKEHHUM, IPUMEHATh Pa3HOOOpAa3HbIE CIOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[lepexoauTtsb OT 01HOM (hOPMBI 3aITUCH YUCEN K APYroH (Ipeodpa3oBbIBATh AECATUYHYIO 1pOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO I€CATHUHYIO POOB).

CpaBHUBaTh U YHIOPSAJO0YMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyrisTh yucIa.

BBINONMHATE NPUKHIKY M OLIGHKY pe3yibTara BBIUMCICHHWH, OLIEHKY 3HAUYE€HUH YHCIOBBIX
BBIPAKEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp mnpakTUKO-OPHEHTUPOBAHHbIE 33Jayd, CBSI3aHHBIE C OTHOILIEHUEM  BEJIMYMH,
MIPOMOPLMOHAIBHOCTbIO BEJIMYMH, MPOLEHTAaMH, WHTEPNPETUPOBATh PE3YyJbTaThl PELICHUs 3a/1ad C
y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AuaredpanyecKkue BbIPaKEeHHUA

Hcnonp3oBarh anreOpanyeckyr0 TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuaia.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BeimonHATe npeoOpa3zoBaHMs LIEJOTO BBIPAKEHHS B MHOTOWIEH NPUBEAECHUEM IOJOOHBIX
cllaraéMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXEHHE OJTHOYJIEHAa HAa MHOTOWIEH M MHOIO4YIEHAa Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHHe MHOTOWIEHOB Ha MHOXKHUTENU C IOMOIIbIO BBIHECEHHS 3a CKOOKH
00IIero MHOXKHTEJS, TPYIIUPOBKY ClIaraéMbIX, IPUMEHEHHUs (OPMYII COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTs npeoOpa3zoBaHUsi MHOTOUYIEHOB JUIsl PEIICHUs Pa3INYHBbIX 33/a4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHKHU.

Vcnonb30BaTh CBOMCTBAa cTeNeHEW ¢ HATypaJbHBIMU IIOKa3aTeNIIMU Ui NPeoOpa3oBaHMs
BBIPa)KCHU.

YpaBHeHHsI M HEPABEHCTBA



Pemiate nuHENMHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, MPUMEHSA IMpaBuja Iepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, ABIIIETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl Map YUCEl, SBJSIONIMXCA PELICHHEM JUHEHHOro ypaBHEHHUS C JBYMs
[IEPEMEHHBIMHU.

CTpouth B KOOPIAMHATHOW TUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHUS C ABYMS NEPEMEHHBIMH,
MOJIB3YSICh TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucteMbpl [BYX JMHEMHBIX YpPaBHEHHMM € JByMs IE€PEMEHHBIMH, B TOM YMHCIIE
rpaguIecKy.

CocTaBidTh U pelaTh JUHEHHOE YPaBHEHHUE WUJIM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3aJ1a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4y [1OJIyYE€HHBIN pe3ysibTaT.

DOYyHKIUHT

N300paxaTh Ha KOOpIWHATHOW MPSMOMl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIHHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YNCIOBBIC IPOMEKYTKH Ha aIreOpandecKoM si3bIKe.

OtmeuaTh B KOOPJAMHATHOM IJIOCKOCTU TOYKH I10 3a/laHHBIM KOOpAHMHATaM, CTPOUTH Ipapuku
nuHeHbIX QyHkuui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIbIO (DYHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXAY BEITMYMHAMU: CKOPOCTb,
BpEMs1, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEIEHOCTD, BpeMsl, 00BEM padoTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuii crmoco0 NpPEACTaBICHUS W aHanM3a HHPOpPMAIMH, W3BJIEKaThb H
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromunics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Ymucna v BoIYMCICHUSA

Hcnonbs30BaTh HayajdbHbIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHUCEN MJIA
CpPaBHEHHUS, OKPYIJIEHHWS U BBIYHCICHHUH, H300pa)kaTh MACWCTBUTEIbHBIE 4YHUCIA TOYKAMH Ha
KOOPIAMHATHOMN IIPSIMOA.

[IpumeHsTh MOHATHE apUPMETHUECKOr0 KBAaIPATHOIO KOPHS, HaXOAWUTh KBAJpaTHbIE KOPHH,
UCTOJNB3ys TpU HEOOXOJUMOCTH  KalbKYJISATOp, BBIIOJHATH MNpPeoOpa3oBaHUs  BBIPAKEHMIH,
COJIEprKallMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb3oBath 3amnucu OOJNBIINX U MAJIbIX YHCEN C OMOUIBIO AECATUYHBIX JIpoOei U cTeneHen
gucna 10.

AuaredpanyecKkne BbIPaKeHHA

[TpuMeHATH MOHATHE CTETIEHU C LIEbIM IT0Ka3aTeNIeM, BBITOIHATH IPe0Opa30BaHUs BHIPAXKEHUH,
COJIEp KaIlMX CTEMEHHU C LEJIbIM ITOKa3aTeNeM.

BbINONMHATE TOX/AECTBEHHBbIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE IpaBHII
JeWCcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PackianpiBaTh KBafpaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensTs npeoOpa3zoBaHUs BBIPAXKEHUN JUIsl pEIICHUs pa3IMYHbIX 3a/ad M3 MaTeMaTHKH,
CMEXKHBIX [TPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHbIe, KBaIpATHBIE YPABHEHMS M pAllMOHAJIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMS MEPEMEHHbBIMHU.

[IpoBomuTs TpOCTEHIIME HCCIENOBAaHUS YPAaBHEHHM W CHCTEM YpPAaBHEHHMH, B TOM 4YHCIE C
IpUMEHEHHEM TpaUuuecKux NpeACTaBICHUN (yCTaHABIMBaTh, UMEET JIM ypaBHEHHME WM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT cioBecHON (HOPMYIUPOBKHU 3aaud K €€ anreOpandyeckoil MOJIENIH C IMOMOIIBIO
COCTaBJICHUs] YPAaBHEHUS UJIU CUCTEMBbl YPAaBHEHU, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.



[TpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHECHHUS, OLICHKH, pEIIaTh JIMHCHHBIC
HEPABEHCTBA C OJHOM MEPEMEHHOW W MX CHCTEMBI, 1aBaTh TPa)MUECKYI0 HILIFOCTPAIIMI0 MHOKECTBA
pelIeHnil HepaBECHCTBA, CHCTEMbI HEPABCHCTB.

DOYyHKIUHT

[ToHuMaTh W HMCIOIB30BaTh (DYHKIMOHAIBHBIC MOHATHS W SI3bIK (TEPMHHBI, CHMBOJHYCCKHE
0003HaueHHsI), ONpPEAETIATh 3HAYeHHEe (QYHKIMH 110 3HAYCHUIO apryMEHTa, ONpEAENsATh CBOWCTBA
byHKIMY 10 €€ rpaduKy.

Ctpouth rpaduKH JIeMEHTapHBIX QYHKIUH BUIA:

y =k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBaTh CBOICTBA YNCIOBOH (YHKIHH IO €& rpaduKy.

K xoHIty 00y4eHust B 9 Kjiacce 00ydaroluics MOIyYUT CICAYIOIIUE IPEAMETHbIC PE3yJIbTATHI:

Yuciia 4 BHIYHCIEHUS

CpaBHHUBATh M YIIOPSI0YHBATH PAI[MOHATIBHbIE H HPPAIIHOHAIbHBIE YUCIA.

BoimonHsITh apuMETHUYECKUE ISHCTBUS C pAllMOHAIBHBIMH YHCIAMH, COYeTas YCTHbIC H
MUCbMEHHBIC TIPUEMBI, BBHITIOIHATH BHIYUCICHUS C UPPAUOHATBLHBIMH YHCIIAMH.

Haxoauth 3HAa4YeHUS CTENEHEH ¢ MENbIMHA IIOKAa3aTeIIMH W KOPHEH, BBIYHCIATH 3HAYCHHUS
YHCIIOBBIX BBIPAXKECHUI.

OKpyIJIATh JEHCTBUTEIbHBIC YHCIIA, BBITONHATH MPUKHUIKY PE3yJbTaTa BBIYUCICHHH, OLCHKY
YHCIIOBBIX BBIPAXKECHUH.

YpaBHeHHsI H HEPABEHCTBA

Pemarh jMHEHHbIE W KBaJpaTHBIC YPAaBHEHHUS, YPABHEHHS, CBOIAINUECS K HUM, IPOCTECHIIIME
APOOHO-palMOHAILHBIC YPABHEHUSL.

Pemath cHCTEMbl IBYX JHHEHHBIX ypPaBHEHHH C JBYMS TEPEMEHHBIMH M CHCTEMBI JBYX
ypaBHEHHi1, B KOTOPBIX OJHO YPAaBHEHHUE HE SBJISETCS JTHHEHHBIM.

Pemath TEKCTOBBIE 3aja4d alreOpaMyecKuM CIIOCOOOM C MOMOIIBIO COCTABICHUS YPAaBHEHUS
WA CUCTEMBI JIBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[TpoBOANTE TPOCTEHIIME HMCCICAOBAaHUS ypPaBHEHHH W CHUCTEM YpaBHEHHH, B TOM 4YHCIE C
NpUMEHEHHEM TrpaUUeCKUX IPeACTaBIeHUi (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE HWIIH CHUCTEMA
ypaBHEHUI PELIEHUSs, ECITH UMEET, TO CKOJIBKO, M TIPOYEE).

Pemath nuHelHbIe HEPABEHCTBA, KBAIPAaTHBIC HEPABCHCTBA, H300paXaTh pEIlICHHE HEPABEHCTB
Ha YMCJIOBOM MPSMO¥, 3aIMChIBAThH PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemath CHCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIIAE KBAJPAaTHOE
HEPABEHCTBO, H300paXkaTh pEIICHHE CHCTEMBI HEPABEHCTB Ha YHMCIOBOW IIPSAMOM, 3alMCHIBATH
pEIIeHHE ¢ TIOMOIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MPH PEIICHUH PA3THYHBIX 3a/1a4.

DOyHKIUHT

PacriosHaBath ()YHKIIUM WM3YYE€HHBIX BHIOB. I10Ka3blBaTh CXEMATHYECKH PACIOIOKEHHE Ha

KOOPJIMHATHO# TIockocTu rpadukoB GyHkiuit Buma: y = kx, y =kx + b,y =k/x,y=ax2 +bx + ¢,y =
X3,y = VX, y = |X|, B 3aBuCHMOCTH OT 3Ha4eHUH KOI()(DHUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crtpouth 1 n300paxarb cCXxeMaTHUeCKH rpa@UKu KBaIpaTUYHBIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJIpaTUUHbIX (QYHKIUH 10 UX rpaduxam.

Pacnio3HaBaTh KBaJpaTHMYHYIO (YHKIMIO MO (opmyne, MPUBOIUTH NMPUMEPHI KBAAPATHUHBIX
GyHKIMN U3 pealbHOM KHU3HH, PU3UKH, TEOMETPUH.

Yucii0BbIE MOCIE10BATEIbHOCTH U MPOrPECCHH

Pacno3znaBate apudmeTnyecKkyr0o M TE€OMETPHUYECKYI0 MPOTpPecCHd MpH pa3HBIX crocodax
3aJlaHusl.

BbINMONHATE BBIYUCIEHHUS C HCHOJb30BaHHWEM (GOpPMYNI N-ro wieHa apupMETHYECKOH U
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJIEHOB.



N300paxkaTh 4iIeHbl OCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.
Pemats 3ama4yu, CBA3aHHBIE C YHUCIOBBIMHU IIOCJIEAOBATEIBHOCTSAMH, B TOM YHCIE 3a7a4d U3
peanbHOM JKU3HU (C UCTIONIB30BAHUEM KAIIBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@ppoBbIe
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 Breipaxkenus. ToxaecTBa. YpaBHEHHS. 22 2
2 OyHKIIH 11 1
3 CreneHb ¢ HaTypaJIbHbIM [10Ka3aTEJIEM. 11 1
4 MHorousneHsl 17 2
5) DopMyIIbI COKPAIIEHHOTO YMHOKECHHUSI. 19 2
6 Cucremsl IMHENHBIX yPaBHEHUM. 15 1
7 [ToBTOpEeHME 10 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbBIE
Ne aTa uudposeie
Tema ypoka Konrpoabnbsie IIpakruyeckue A bp
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
MOBTOPEHUE KYPCA MATEMATUKU 6 K/TIACCA - 5 yacoB
1 CrnosxeHue 1 BHIYUTAHUE 5.09
OOBIKHOBEHHBIX JAPOOCH MCMEITaHHBIX 1
quCell
2 YMHOXEHUE U IeJIeHHue Apooeit 1 5.09
3 JIeHCTBUA ¢ OTPULIATEIbHBIMU YHCIIAMH 1 7.09
4 Pemenne 3a1a4d Ha BEIYMCIIEHUE TPOLICHTOB 1 12.09
5 Bxoonasa konmponvnas paboma 1 1 12.09
BbIPAXEHUA. TOXXAECTBA. YPABHEHUA - 22 yaca
6 PaunoHaneHbIe Uyncna 1 14.09
7 Yucnosble BeIpaKeHUs 1 19.09
8 BeIpaxxeHus ¢ nepeMeHHbIMU 1 19.09
9 Beruncnenue 3HaueHU BBIPAKEHNUH C 1 21.09
IIEpEMEHHBIMHU
10 CpaBHEHME 3HAUEHUI BBIPAKECHUN
11 CBolCTBa AEUCTBUH HaJ YUCIaMU
12 [opsnox apudmernyeckux IeHCTBUI. 1




13 ToxnecTna. 1
14 ToxmecTBeHHBIE IPEOOPa30BaAHUS 1
BBIPAKECHU I
Koumponsnas paboma Ne 1 no meme
15 «Buipasicenus. 1 1
Tostcoecmearn
16 YpaBHeHUE U €10 KOPHU 1
17 Pemenue ypaBHeHUS 1 HAXOXKIEHUE €TI0 1
KOpHS
18 Pemrenue ypaBHeHUsI M HAXOXKIEHUE €TI0 1
KOpHS
19 JluneitHoe ypaBHEHHE C OJIHOM TEpEMEHHON 1
20 JIuneliHoe ypaBHEHHE C OAHOU EepEMEHHON 1
Peienne nuHENHbBIX ypaBHEHUHN C OJJHOMI
21 IIEPEMEHHOMN 1
Pemienne nuHENHBIX ypaBHEHUN C OJJHOM
22 MIEPEMEHHOMN 1
Pemrenne nuHENHBIX ypaBHEHUMN C OJTHOM
23 MIEPEMEHHOMN 1
24 Pemrenue 3amau ¢ moMoInipi0 ypaBHEHUN
25 Pemrenue 3aau ¢ moMonip0 ypaBHEHUH
26 Pemenue 3agayu ¢ moMoIipro 1
YpaBHEHUM.
57 Konmponvnaa paboma Ne 2 1 1
no meme «Ypaeuenusn
®YHKLUMUM - 11 yacos.
28 UYucnoBble TPOMEKYTKH 1




29 UYro takoe pyHKIUSA 1

30 Brruncnenue 3HaueHUN QYHKIIUH 110 1
dhopmyie

31 I'padux pyHKIIN 1

32 [TocTpoenue rpaduka GyHKIUH. 1

33 [Tpsimasi mpoOMOPIHOHATBHOCTE U €€ TpaduK 1

34 [TocTpoenue rpaduka nmpsamoit 1
IIPONIOPLIMOHAIBHOCTH

35 Jluneiinas yHKus u ee rpaduk 1

36 [Toctpoenue rpaduka TMHEHHON QyHKIIMH 1

37 [TocTpoenue rpaduka TMHEHHON QYHKIUN 1

38 Konumponvnaa paboma Ne 3 1 1
no meme « Oynkyuuy»

CTENEHb C HATYPA/IbHbIM NOKA3ATEJIEM - 11 yacos

39 OrnpezenieHue CTENEHU ¢ HaTypajIbHbIM 1
IIOKa3aTelneM

40 YMHOX€EHUE U JeNIEHUE CTETIEHEN

41 VYMHOKEHHUE U JIeJIEHUE CTeeHen

42 Bo3BeneHue B cTeNeHb MPOU3BEACHUS U 1
CTETIEHH

43 BozBenenue B cTeneHb MPou3BEACHUS U 1
CTENEeHU

44 OIHOYIEH U €ro CTaH)JapTHLIﬁ BUJT 1

45 YMHO)€eHne 0JHOWIEHOB. Bo3BeneHue 1
OJIHOWJIEHA B CTEIIECHb

46 YMHO)KeHue oJHOuwIeHOB. Bo3BeneHue 1
OJIHOWJIEHA B CTEIIECHb

47 YMHO)€eHne 0JHOWIEHOB. Bo3BeneHue 1
OJIHOWJIEHA B CTEINIECHb

48 OYHKINHT BUA Y ~X°H Y =X° U X TPAQUKH 1




Konmponvnas paooma Ne 4 no meme
49 «Cmenens c 1 1
HaAmMypaIbHbIM nOKA3amenemy
MHOIOUYNEHDI - 17 yacos.
50 MHOro4JIeH 1 €ro CTaH1apTHBIA BU 1
51 CJi10’keHH1€e ¥ BBIYUTaHHE MHOTOYJICHOB 1
52 Ci10’keHU€e ¥ BEIUUTAaHUE MHOTOYJICHOB 1
53 VYMHOKEHHE OJHOYIIEHA Ha MHOTOWICH 1
54 YMHOkEHHE OTHOWIEHA Ha MHOIOYJIEH. 1
55 VYMHOKEHME OJHOYIEHA Ha MHOTOYJIEH. 1
56 Brinecenne o01Iero MHOXKHUTEIS 3a CKOOKH 1
57 [IpuMeHeHue pacpeIeTuTEIFHOTO 3aKOHA 1
YMHOKCHHS
58 Briaecenne 00111ero MHOXKUTEIS 3a CKOOKH. 1
[IpeoOpaszoBaHue BeIpaKEHUI
Konmponsnaa paboma Ne 5 no meme
59 «Cymma u pasnocmov MHO20U1€HOE. 1 1
Mnuozounenst u oonounenvt»
60 VYMHOKEHHE MHOTOWICHA Ha MHOTOWIEH
61 VYMHOXKEHIEe MHOTOWIEHA Ha MHOTOYJIEH.
62 VYMHOKEHE MHOTOWIEHA HA MHOTOYJIEH. 1
63 Crnioco0 rpynnupoBKu 1
64 PasnoxxeHne MHOrowieHa Ha MHOKUATEIN 1
CIOCOOOM TPYNIUPOBKU
65 Pemenue 3anau. [logroroBka Kk KOHTPOJIBHOM 1
pabore.
66 Konmponvnas paooma Neb no meme 1 1
«Ilpou3eedenue




MHOZCOUJIEHO06)

®OPMY/J1bl COKPALLLEHHOIO YMHOMXEHMUA - 19 yacos.

Bo3sBenenue B kBajpaT CyMMBI U Pa3HOCTH

67 . 1
JIBYX BBIpAKEHUI

63 Bo3Bez[eHHf: B KyO CyMMBI U Pa3HOCTHU ABYX 1
BBIPAKEHUI
Pa3noxeHre Ha MHOKUTEIH C TOMOIIbIO

69 bopmy 1
KBaJ[paTa CyMMBbI U KBaJpaTa pa3HOCTH
Pa3noxeHre Ha MHOXKUTENH C TOMOIIbIO

70 dbopmyi 1
KBaJ[paTa CyMMBbI U KBaJ[paTa pa3HOCTH.
[Tpumenenue GopMyIbl pa3noKeHUs Ha

71 MHOKHUTEIH ¢ IIOMOLIBIO0 OPMYII KBaapaTa 1
CYMMBI ¥ KBa/IpaTapa3zHoOCTH.

72 YMHOXEHUE PA3HOCTH JIBYX BBIPAKECHUN Ha 1
UX CyMMY
[Tpumenenue GopMyIbl YMHOKEHUS

73 Pa3HOCTH JIBYX 1
BBIPXKEHHUI HAa UX CYMMY

74 Paznoxxenne pa3HOCTH KBaJpaToB Ha 1
MHOKUTEIH
Pa3noxxeHue pasHOCTH KBapaToOB HA

75 MHOKUTEIIN. 1

76 Paznoxenne Ha MHOXHUTEIHA CYMMBI U 1
Pa3HOCTH KyOOB
PaznoxxeHne Ha MHOXHUTEIH CYyMMBI U

77 pasHOCTH KyOOB. 1

78 Konumponvnas paboma Ne 7 no meme 1
«Dopmynvl COKPAULEHHO20 YMHOHCCHUA)

79 [IpeobGpazoBanme 11ET0TO BEIPAKECHUS B 1




MHOT'OYJICH

[IpeoOpa3oBaHue 1ENOT0 BHIPAXKECHUS B

30 MHOT'OUJIEH C 1
MOMOUIBI0 (POPMYJIT COKPALLIEHHOTO
YMHOXKEHUS

31 [IpeoOpa3oBaHue IENOTO BHIPAKCHHUS B 1
MHOTOYJICH.
[IpumeHneHue pa3nUuHBIX CIOCOO0B

82 Pa3IoKECHUS Ha 1
MHOKUTEIH
[TpuMeHeHne pa3TUYHBIX CIIOCOO0B

83 pasiIoKEeHUS Ha 1
MHOKUTEJH.

34 Crioco0bl pa3ioKeHHusi MHOTOUJICHA Ha 1
MHOXHUTEJH.

85 Konumponvnasn paboma Ne 8 no meme 1 1
«llpeodpa3zosanue yenvix sviparxcenuin)

CHUCTEMBI JINHEWHBIX YPABHEHMI - 15 uacos.

36 JInHeliHOe ypaBHEHHE ¢ IBYMS 1
MepeMEHHBIMU

87 I'padux TuHEHHOTO ypaBHEHHUS C IBYMsI 1
MepeMEHHBIMHU

33 [Toctpoenue rpaduka TMHEHHOTO ypaBHEHUS 1
C IByMsI IEPEMEHHBIMU

39 Cuctembl TMHENHBIX YPaBHEHUH C IByMS 1
MepeMEHHBIMHU

20 Pemenue cucrem JIMHENHBIX YPABHEHUH C 1
JBYMSI TIEPEMEHHBIMH.

91 Crioco6 moacTaHOBKA 1

92 Pemenwne cuctem cnmocoOoM MoACTaHOBKU 1

93 Crioco6 crosxeHust 1

94 Pemenne cuctem cmocoboM cloKeHust 1




95 Pemenue 3a1a4 ¢ mOMOIIbIO CUCTEM 1
YpaBHEHUU

Penrenue 3a1a4 ¢ MOMOIBIO CHCTEM
96 ypaBHEHUI 1

Konumponvnas paboma Ne O no meme
97 «Cucmempt 1 1
JIUHEUHBIX YPAGHEHUU U UX PeUleHU)

MTOrOBOE NOBTOPEHMUE - 5 yacos.

98 DOyHKIHUH 1
99 OngowieHbl MHOTOWIECHBI 1
100 DopMyIIbI COKPAIIEHHOTO YMHOXEHUS 1

101 Hpomeofcymounaﬂ ammecmauun

(konmponvnas paboma)/BIIP

102 HOBTOpeHI/IC OCHOBHBIX ITOHATHH B MCTOAOB 1

Kypca 7 kiacca, 000011eHe 3HaH

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 1




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

10.H.Makapsiues, H.I'. Munatok, Anre6pa 7 kinacc, 6a30BbIii ypOBEHbD,

n3aaTenbcTBO MockBa, «lIpocBemienuey, 2023 roa

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
FO.H.Makapsrues, H.I'.Muntok, Anredpa 7 kinacc, 0a30Bblid ypOBEHb,

u3aaTenbcTBO MockBa, «lIpocBemienue», 2023 roa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/



https://edu.skysmart.ru/
https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru/

