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1o ajreope

Jig 8 kJ1acca
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OCHOBHOTO 00111eT0 00pa30BaHuUsl, yTBEPKICHHOU NMPUKa30M MUHUCTEpPCTBA
npocseteHust Poccutickoit denepannu ot 18.05.2023 Ne 370)



HHOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma mo anrebpe misa 8 Kiacca cocTaBlieHa B COOTBETCTBUU C
TpeboBanusiMU DenepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanus (mpuka3 MuHucrepcTBa npocpenieHus Poccuiickoit @enepanuu ot 31 mas
2021 roma Ne 287) ma ocHoBe DemepanbHOi paboyeil MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHHUsl MO MaTeMaTHKe, OCHOBHOM 00pa30BaTelIbHOW MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpazoBanuss MBOY «lllkona-nuueir Ne 2». B mporpamme 1o MareMaTHKE YYTEHbl WJEU U
nonoxkenus Konueniuu pa3sutus MatemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

PabGouas nporpamMma OpHeHTHpPOBAaHA Ha IIEJIEBbIE IPUOPUTETHI TyXOBHO-HPABCTBEHHOTO
pa3BUTHUSA, BOCIUTAHMS U COLIMATN3ALUMU ydaluxcs, chopMyarpoBaHHbIe B paboueil mporpaMme
Bocniutanust MBOYVY «l1lkona-nuueid Ne 2.

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHue IPyrux JTUCHUIUIMH KaK €CTECTBEHHO-HAYYHOI0, TaK ¥ TYMAaHUTApPHOTO
IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJODKEHHsS 00pa3oBaHUS M JUIS TOBCEIHEBHOM
Ku3HHU. Pa3Buthe y oOydarommxcsi HAyYHBIX MPEACTABICHUN O MPOUCXOXKICHUH U CYITHOCTH
anreOpandeckux abcTpakiuii, crnocobe OTpakeHHs MaTeMaTUYeCKOH HayKoW SBICHUH U
IPOIIECCOB B TPUPOAE U OOMIECTBE, POJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayecTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aalTallid B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIILIIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
NeiCTBUS, BBIBOJBI, (popMyIupoBaTh yTBepkaeHHs. OcBoeHHE Kypca airedpbl oOecrieunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOYYAIOMIUXCS: OHHM UCHOJB3YIOT JEAYKTHBHBIE U
WHAYKTUBHBIE PacCyXJCeHUs, 0000IIeHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJOTHIO.
OOyueHnue anrebpe mpeanoyaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
0o0ydJaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelleHHe 3a7ady OOydYaroIIUMHUCS — SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yUEHUS.

B cTpykType nporpamMMbl yueOHOTO Kypca « Anredpa» yriayOnEHHOTO U3yYeHHs] OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeIbHO-METoANYecKre JHMHMM: «Yucina ¢ BBIYHUCICHUS,
«Anrebpandyeckue BBIPAXKEHU», «YpaBHEHUS U HEpaBeHCTBa», «PyHkuum». Kaxmas u3 stux
COJIepKATEIbHO-METOANYECKUX JIMHUWA Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUYEHHs Kypca,
B3aUMOJICUCTBYSI C IPYTUMHU €T0 JUHUSAMU. B X0/1e n3ydeHus Kypca o0yqaronuMcst IPUXOIUTCS
JIOTUYECKH PACCYkAaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM S3bIK. B CBsI3U ¢ 3THM B
mporpamMmy  y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasfenax MaTeMaTHMYecKoro oOpa3oBaHHS U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
s3bika. CopepKaTenbHOM U CTPYKTYPHOW OCOOEHHOCTRIO yUeOHOTO Kypca «Anredpay sBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanve auHUM «Yucaa W BBIUMCIEHUS» CIYKUT OCHOBOM JJisl JlajdbHEWIIEro
W3Y4YeHUs] MaTeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO MBIIIJICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TAK)KE€ MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJMMBIX [IJISl TIOBCEHEBHOW KM3HHU. Pa3BUTHE MOHATHUS O YHCJIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBaHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuIO.

Copepxanue JByX anreOpanueckux JHHMM — «AusreOpandeckue BBIPAKEHUS» U
«YpaBHEHUST M  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOyYarOIIUXCS
MaTeMaTU4YeCcKOro ammnapara, HEOOXOJHMMOTo MJisi pEelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
MPEIMETOB U OKpY Karoliei peanbHocTU. Ha ypoBHE OCHOBHOTO 00IIeTr0 0Opa3oBaHus yUeOHBIH



MaTepuall TPYNIHPYETCsl BOKPYT pPAlMOHAIBHBIX BBIpAXCHHUA. AJredpa JEeMOHCTPUPYET
3HAQUYCHHEC MAaTEMAaTUKU KaK $3bIKa JUIsS TIOCTPOCHHS MAaTEMaTH4eCKUX MOJEIeH, ONMHCaHHs
NPOIIECCOB W SIBIICHUHM pealbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKKe
JajbHEHIee pPa3BUTHE AJITOPHUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOrO, B YacTHOCTH, IS
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJIQJICHUE HABBIKAMU JICAYKTUBHBIX PaCCyKICHHIA.
[TpeoOpazoBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKECHHSI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-Tpa)UUYECKOH  JTUHUM  HAIENeHO Ha  IOJIy4eHHUe
00yJaromuMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OIIMCAHUS
U HCCIICIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpuponae U odmectse. M3yuenue
Marepuajia CIIOCOOCTBYET pa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIIOJIb30BaTh pa3IHYHBIC
BBIpa3UTENbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHOTI'O, CHMBOJIMYECKOTO, TPaHUECcKoro,
BHOCHUT BKJIJ] B ()OPMHPOBAHUE MPEICTABICHUIA O PO MATEMAaTUKU B Pa3BUTHH IHBHIH3AIHH
U KYJIBTYPBI.

YrayOnéHueld  Kypc — anreOpbl  XapakTepusyeTcs  HM3YYCHHEM  JIOTIOJIHHUTEIBHOTO
TEOPETUYECKOrO ammapara W CBS3aHHBIX C HUM METOJOB pEIICHHUs 3amad. AnreOpa sBIseTcs
SI3BIKOM JIJISl OIMCAHHMS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXHT OCHOBOH MaTeMaTHYeCKOIrO
MozieupoBanus. [Ipu 3TOM camu OOBEKThI MAaTEMAaTUYECKUX YMO3AKIIOUCHHH U MPHHATHIC B
ainreOpe MpaBuiIa KX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUH OOOCHOBBIBAThH
U JIOKa3bIBaTh CY)KICHHUS, Pa3BHBAIOT MAaTEMATHUYCCKYI0 HWHTYHIMIO, KPAaTKO M HAMJISIHO
PaCKpBIBAIOT MEXAHHU3M JIOTUYECKUX TTOCTPOCHHUI U y4aT WX MPUMEHECHHUI0. TeMm caMbiM anredpa
3aHUMaeT OJHO M3 BEAYIIUX MECT B (OPMUPOBAHMU HAYYHO-TEOPETUUCCKOTO MBIIIJICHUS
00y4aromuxcs.

CornacHo yueOHOMY IUIaHy B § Kjaccax U3ydaercs yuyeOHbI Kypc «Anredpay», KOTOpbII
BKIIIOYAET CICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa ¢ BBIYMCICHUN,
«AnredpanydecKue BRIPAKEHHS», « Y paBHEHHS U HEPABEHCTBaAY, « DyHKIIHN.

Ha u3yuyenne yueOHOro Kypca «Anredpa» orBoautcs B 8 kinacce — 170 gacoB (5 yacoB B
HEJIEIIO).
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COJEPKXAHUE OBYUYEHUA

Yucia ¥ BLIYUCIEHUS

KBaaparueie kopHH. ApudMeTHYecKuid KBaJIpaTHBIM KOpPEHb U €ro cBoiicTBa. [lonsTHe
vppanyoHaJbHOro yucia. JlelicTBus ¢ uppanudoHalbHbIMM yuciaaMu. CBOMCTBAa ACHCTBHI ¢
UppauMoHaIbHbIMU  yHuciamu. CpaBHEHHME HppauuoHaNbHbBIX uyucen. llpencraBinenus o
PaCHIMPEHUSIX YHCIOBBIX MHOXECTB. MHOXECTBa HATypaJbHBIX, LEJIbIX, PALHOHAIBHBIX,
JeHCTBUTENBHBIX uncen. CpaBHeHUE uMcell. YnciaoBble MPOMEXYTKH. J[eHCTBUS C OcTaTKamH.
Ocratku creneHedl. [IpumMeHeHHE OCTAaTKOB K PELICHUIO YpPaBHEHMM B LENbIX 4YHCIAX U
TEKCTOBBIX 3a7ad. Pa3Mepsl OOBEKTOB OKPYKAMOIIETO MHUPA, IATEIHHOCTH TMPOIECCOB B
oKpyskaromiem mupe. CTaHaapTHBIN BUJ] YUCTIA.

AuredpanyecKkue BbIpasKeHUs1

Anrebpanyeckasi ApoOb. JlomycTuMble 3HAUYEHUS NMEPEMEHHBIX B APOOHO-pallMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoii qpoou. CiiokeHue, BBlYuTaHUe, YMHOKEHUE
U JeneHue anreOpanueckux apobOeil. Breimenenue nenoil vactu anredpanyeckoil ApoOu.
Pannonanenble BbIpaskeHus. ToxaecTBEHHbIE NPeoOpa30BaHUS PALMOHAIBHBIX BbIPAKEHUM.
JlonycTumble 3HAuY€HUsT IMEPEMEHHBIX B BBIPAXKEHMSX, COAEpXKAIIUX apUPMETHUECKUE
KBaJpaTHbIE  KOpHU. TOXXAECTBEHHBbIE  TNPEOOpa3OBaHUS  BBIPAKEHHH,  COJEpPKAIIUX
apudmMeTrueckue KBaapaTHble KOpHU. CTemeHp ¢ LeNbIM T0Ka3areneM U e€ CBOMCTBA.
[Ipeo6pa3oBanue BbIpaxxeHU, COAEpPKALIUX CTEIEHH.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue. Popmyiia KOpHEH KBagpaTHOro ypaBHeHus. KomandecTBo
JEHCTBUTENIBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHuUs, cBOgUMbIE K
JUHEHHBIM ypaBHEHUSM WIA K KBaJgpaTHbIM YypaBHEHMsM. KBaapaTrHoe ypaBHEHUE C
napamMeTpoM. PerieHue TEKCTOBBIX 3aJad C TOMOIIBIO KBaJpaTHBIX YypaBHeHuM. JIpoOGHO-
panuoHanIbHble ypaBHEHUs. Pemienne ApoOHO-pallMOHAIbHBIX ypaBHEHUN. PelieHne TeKCTOBbIX
3a7a4  C TIOMOIIBIO JApOOHO-pallMOHANBHBIX ypaBHEeHUH. ['paduueckas wuHTEepHperanus
yYpaBHEHUH C IBYMs nepeMeHHbIMU. UuciioBele HepaBeHCTBA. CBONCTBA YMCIOBBIX HEPABEHCTB.
HepasenctBo ¢ nepemenHoii. Ctporue u Hectporue HepaBeHcTBa. CloK€HHME U YMHOXKEHHE
YHUCIIOBBIX HepaBeHCTB. OlleHMBaHWE 3Hau€HUs BbIpakeHHs. Jloka3aTenbCTBO HEPaBEHCTB.
[IoHATHE O pelmeHnn HEpaBeHCTBA ¢ OJHOM NepeMEHHON. MHOXKECTBO PEIICHUI HEPABEHCTBA.
PaBHOCWIBHBIE HEpaBeHCTBA. JIMHEHHOE HEPABEHCTBO C OJHOM IEPEMEHHON M MHOKECTBA €ro
pemieHui. PemieHne TuHEHHBIX HEPABEHCTB ¢ OAHON mepeMeHHOW. CUCTEMBI U COBOKYIMHOCTHU
JUHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PelleHne TEKCTOBBIX 3a1ady € MOMOLIBIO
JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUH

O6unacTp ompenenaeHus U MHOXKECTBO 3HaueHUN QyHKIuH. CriocoObl 3ananus (QyHKIUH.
I'paduk dynxmuu. Yrenue cpoiicts ¢pyHkuuu no e€ rpaduky. [Ipumeps! rpadguxos GyHKUIUH,
OTpaXkaloIlllUX peanbHble mpouecchl. JInnelHas QyHkunsa. OyHKIMH, ONMKUCHIBAIOLINE MPAMYIO U
00paTHYIO0 NMPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. Oynkmun y = kx, y=kx + b, y =
k/x,y=x3,y =X, y = |x| u ux cBoiicrBa. Kycouno-3a1anubie (yHKIHH.



IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHS IPOTPaMMBI y4eOHOro Kypca «Airedpa»
XapaKTEePU3YIOTCS:

1) maTpuoTnyeckoe BOCIIUTAHHE:

MpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY W HACTOSAIMIEMY POCCHUMCKON MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTI)KCHHSIM POCCHMCKHX MATEMaTHUKOB W POCCHHCKON
MaTEeMaTUYECKON IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHIKEHUN B IPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peaM3alliid €ro Ipas,
MPEACTABICHHEM O MAaTEeMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBIICHHUH, TPOLEAYP T'Pa)XIAHCKOTO OOIIecTBa (Hampumep, BBHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHUKEHUHN
HAYKH, OCO3HAHHEM BaKHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHBHOE Y4YacCTHE B PEIICHUHM MPAKTUYECKHX 3a/1ad MaTEeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCIICITHON MPO(EeCCUOHANBHON IeATEeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
YKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUN, YMEHHUIO BUIECTh MaTeMaTHYeCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBeKa, MNPHUPOAbI U 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HaykKH Kak c(epbl 4YelIOBEYECKOH MAedaTeIbHOCTH, AITAaloB €€ pPa3BUTUS U
3HAYMMOCTH JIJIsI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMHU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, GopMHUpPOBaHME  KYJbBTYPbl  3J0POBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3JJ0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTBHIO HaBbIKAa pediexcu,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUU IS pelleHus 3agad B 00JacTu
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBHM N7 OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa JKOJOTUYECKHUX
mpoOJIeM U IyTeH UX PEIICHHUS;

8) ajanTanus K N3MEHAIIUMCS YCJIOBUSAM COUMATbHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEITeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y JAPYTHX



Jrofied, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMSA, HABBIKM U KOMIIETCHIIUU U3
OIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHH, B TOM uuciie GOpMyIUpOBATh UJEH,
HOHATHS, THIOTE3bl 00 00BEKTaX M SBICHHUAX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMiO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEHICHUS U
neicTBus, pOpPMyINPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe AeilCTBUS
Ba3zoBbIe JJornuyeckue aeiicTBuA:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbBIE NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXIY MOHATHAMH, (HOPMYIUPOBATH OMNPEICICHUS MOHSITHUM,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IIeHUs
Y CpaBHEHUS, KpUTEPUU IPOBOIMMOTO aHAIN3a;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIBIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUUS B (haKTax,
JMAHHBIX, HAOJIOACHUSIX W YTBEPXKICHHSX, Mpenjaratb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHIA;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeJbCTBA MATEMaTHMUECKUX YTBEPXKIEHUM (NpsMble U OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOATENIbHO HECJIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTpAaWBATh ApPTyMEHTAIUIO, TPUBOIUTH IMPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbpIOMpaTh CcrHoOcO0 pemieHus y4eOHOM 3adayM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BpIOUpaTh Hanboiee MOAXOAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

® CNOJNB30BaThb  BONPOCHl  KaK  MCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HaHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue IIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO YCTaHaBIMBaTb MCKOMOE M JlaHHOe, (OpMHpPOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

® [POBOJUTH II0 CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

® CaMOCTOATENHHO (OopMyIHUpoBaThH OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHHS, UCCIIEA0BAaHMs, OLEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yIBTATOB, BBIBOJIOB M 0000IIIECHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEITOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ nndopmanmeii:

® BBIIBJISATH HEIOCTATOYHOCTh U M30BITOUYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAUMBIX
JUIsl pELLICHNUS 3a]a4H;

e BbIOMpATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(DOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IpEeCTaBICHHUS;



BBIOMpATh (hOopMy MpeaCcCTaBICHHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEITI0KESHHBIM yUUTEIIEM U
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOK) TOYKY 3PCHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a49i, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ysbTar;

B X0JIe 00CYKIEHHsI 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBbI, TPOOIEMBI,
pemlaeMoil  3amauyM, BBICKAa3bIBaTh MJCH, HAICJICHHbIE Ha TIOMCK pELICHUS,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
0o0OHapyKUBaTh Pa3JIMYME U CXOJCTBO TO3UIINH, B KOPPEKTHOH opMe GOopMyIHpOBaTh
pa3HOTIIACHS], CBOH BO3PAXKCHHS,

NPECTaBIATh PE3yIbTaThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIEOBAHUS, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIUICHUS C Y4E€TOM 3a7ay IMPE3CHTAlUH U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMATh M HCIIOJB30BAaTh NMPEHMYIIECTBA KOMAaHIHOH M WHAWBUAYAIBHOW pabOTHI
IPY PEUICHNU YYeOHBIX MATeMaTHUECKUX 3a/1a4;

NPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHIB pabOT, IOTOBapUBATHCS, OOCYXIATh MpOIECC WU
pe3yabTar paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (00CykaAeHHUS, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMbl U JIPYTHE), BBIIOJIHIATH CBOK YacTh pabOThI M KOOPIMHUPOBATH
CBOHM JICHCTBUS C IPYTMMH YWICHAMH KOMaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B
00N TPOTYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE T1eiiCTBHSA
Camoopranmn3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro vacTb),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(OpMaIuy.

CaMOKOHTpOJIb, 3MOLMOHAJBLHBLIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOU 3a1a4u;

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUU 3aa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH MOCTABICHHON LEIN U YCIIOBHSM,
OOBSICHATh MPUYMHBI JOCTUKEHUS WIM HEIOCTIKEHHs 1LeJIH, HAXOAWUTh OILIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

NPEIMETHBIE PE3YJIBTATHI

K koniy oOydeHus B 8 kiacce OOydYarOIIUNCS TOMYYUT CIEAYIOIIKME TMPEIMETHBIE
pe3yIbTaTHhI:

Yuciaa 1 BLIYHCTICHUS

WNppaunoHaibHeIe yncia.



[TonumMaTth ¥ HCHONAB30BaTh NPEJICTABICHUS O PACIIUPEHUHM YHCIOBBIX MHOYKECTB.
CB00OOHO oOIEepupoBaTh MOHATHSAMU: KBAJpPAaTHBIA KOpPEHb, apU(METHUECKUM KBaJpaTHBIA
KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAUTh, OLCHUBATh KBAJpPaTHbIE KOPHH, UCIOJB3YS IIPU
HEOOXOMMOCTH  KaJbKYJSTOP, BBIMOJHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayallbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTENIBHBIX YHMCEN UL
CpaBHEHMsI, OKPYIJICHMsS W BBbIYMCICHHH, M300pakaTh NEHCTBUTENIbHBIE YMCIa TOYKAMHU Ha
KOOPJHMHATHOMU IIPSIMOM.

Hcnonp30BaTh 3amyucy OOJIBIIMX M MalbIX YHCENl C MOMOIIBIO JECATUYHBIX ApPoOeH u
creneHed uucna 10, 3anuMchIBaTh M OKPYIVIATH YKMCIOBBIE 3HAYEHUS DPEAIBHBIX BEIMYHMH C
MCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUN.

JlenumocTsb.

CB000OIHO OnEpUpPOBATh MOHATUEM OCTAaTKA IO MOJIYJIIO, IPUMEHATH CBOMCTBA CPAaBHEHUM
110 MOAYJII0, HAXOIUTh OCTATKU CYMMBI M IIPOU3BEACHMUS 110 JAHHOMY MOZYJIIO.

Anredpanyeckne BbIPaKeHUS

JpoOHo-paninoHaIbHbIE BRIPAKEHUS.

Haxoauth nonyctuMele 3Hau€HUS! IEPEMEHHBIX B APOOHO-PALIMOHAIIBHBIX BBIPAKEHUSAX.

[TprMeHATh OCHOBHOE CBOWCTBO PALIMOHATIBHOMN JIPOOH.

BeinonuATe npuBeneHue anredpandeckux ApoOeil k ollieMy 3HaMEHATeNto, CIIOKEHHE,
YMHOXXEHUE, JeJIeHIE anreOpandecKux Apooeii.

BbhInosiHATE TOXKAECTBEHHBIE TPe00pa30BaHus palliOHAIBHBIX BBIPAKEHUH.

[TpumeHnsTh peoOpa3oBaHMsl BIpAXKEHUN I PEILICHUs Pa3IMYHBIX 3a7a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEabHON IIPAKTUKHU.

Crenenu.

[IpyMeHSTh TOHSATHE CTENEHU C IEJbIM I10Ka3aTeleM, BBIIOJIHATH I[PeoOpa3oOBaHUS
BBIPAKECHUM, COAECPIKALUX CTEIICHH C LIEJIBIM II0OKA3aTeIIEM.

HppanuoHanbHble BEIPAKEHUS.

Haxogute [omycTUMBblE 3HAa4yeHHWs IEPEMEHHBIX B  BBIPDAKEHUSAX, COAEPIKALUX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

BoimonHaTe npeoOpa3oBaHUs HMPPALMOHAIBHBIX BBIPAXKEHHUM, HCIHOIb3YyS CBOWCTBA
KOpHEH.

YpaBHEHMS U HEPABEHCTBA

Pemats kBagpaTHble ypaBHeHHMs. PemaTh IpoOHO-palMOHaNbHBIE ypaBHEHHUs. Pemiars
JMHEHHBIE YpAaBHEHUs C IIapaMeTpaMH, HECIIOXKHBIE CUCTEMBl JIMHEHWHBIX YpPAaBHEHUH C
napaMmerpamu. [IpoBoauTE HccneloBaHUS ypAaBHEHUM M CUCTEM YpPaBHEHHWI, B TOM YHUCIE C
OpUMEHeHHeM TrpaduyecKux MpeicTaBIeHui (ycTaHaBIMBaTh, MMEET JIM ypaBHEHHE WIIU
CUCTEMAa YpaBHEHHH pelIeHMs], €CJIM UMEET, TO CKOJIbKO, U rpoyee). [lepexoauTs oT ci10BeCHOM
(bopMyJIMpPOBKHM 3a7aun K €€ anredpandyeckoidl MOJEIN C MOMOIIBI0 COCTABIIEHUS ypaBHEHUS
WIM CHCTEMBl YpaBHEHHWI, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3a/ayu
MOJIy4YEHHBIN pe3ynbTatr. [I[puMeHATh CBONCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
peliath JIMHEWHbIE HEPABEHCTBA C OJHOM MEpEeMEHHOW M HX CHUCTEMBI, J1aBaTh IpaduyecKylo
WJUTFOCTPALIMIO MHO>KECTBA PEIICHN HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHumaTh ¥  HCMONB30BaTh  (YHKIMOHAJIBHBIE TIOHATHS M S3bIK  (TEPMMHBI,
CUMBOJINYECKHE O003HAYEeHMsI), OMPENENATh 3HaueHHWE (PYHKIMMU IO 3HAYEHUIO apryMeHTa,
OTpeeNATh CBOMCTBa (PyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku GyHKIUHN , ONMUCHIBATH CBOWCTBA YMCIOBOH (PyHKIUU 110 €€ rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

Ha3Banue Tembl Koa- | Koa- OcHoOBHOe coepkaHue OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0IUXCSH
BO BO
4acoB | KOHTP.
padot
Auredpanyeckue 17 1 Pannonanbubie BblpakeHus. ToxaecTBeHHbIE | 3anuchiBaTh ajireOpandeckue BelpaxkeHus. Haxonute
BbIpaxkeHnusi: J[pooHo- peoOpa3OBaHUs PAIIMOHAIBHBIX BRIDAKEHUN. | IOMYCTUMBbIC 3HAYCHHS] MEPEMEHHBIX B JIPOOHO-
panuoHaJbLHbIE Anrebpanyeckas IpoOb. JlonmycTruMble | palliOHAIBHBIX BBIPAKEHUSIX. BBIMOIHATH YMCIOBBIC
BbIpaKeHUsl 3HAYCHUS MOJICTAHOBKHU U
MepEMEHHBIX B IpOOHO-PAlIMOHATIBHBIX | BBIYUCIIATh 3HAYEHUE JpoOHM, B TOM 4YHUCIE C
BBIPOKCHHSIX. OcHoBHOE CBOMCTBO | IMOMOIIBIO KAJIBKYJISTOPA.
anreOpanyeckon Ipoou. Cnoxenue, | ©opMyaupoBaTh OCHOBHOE CBOICTBO
BBIYHTAHHE, YMHOKCHHE u JeneHue | anreOpandeckod ApoOM W TPUMEHSATH €ro s
anreOpanvIecKux Jpo0ei. Bossenenue | mpeobpazoBanus TpOOeii. Brimonusate
anredpanveckoil Ipodu B CTENEHb TOXKJIECTBEHHBbIE MpeoOpa3oBaHUsl  paIlMOHATIBHBIX
BBIPAKECHU. BrimonuaTe JEUCTBUSA c
anredpandecKuMu IpoOsIMHU. [IpumensTH

npeoOpa3oBaHusl BBIPRKEHUH A peLIeHUs 3ajady.
Bripaxkate nepemeHHble U3 ¢Gopmya (pHU3HUECKHUX,
reOMETPHUYECKUX,

OIHCHIBAIOIINX OBITOBBIE CUTYAIMH)

HHOP/S0P https://resh.edu.ru

https://m.edsoo.ru

http://www.fipi.ru/

Yucaa u
BbIYMCJIECHHSI:
Jdeanmocthb

Henenne ¢ ocratkoM. CpaBHEHUS LENBIX YHCEI
110 MOJYJIFO HaTypaibHOro yucia. CBoicTea
CpaBHEHUH 110 MOyI0. OCTaTKH CyMMBI U
NPOU3BENECHU

®opMyJIUPOBATh OMPEAECICHUS JCIMMOCTH HAIENo,
Yucell, CPaBHUMBIX [0  JaHHOMY  MOAYJIIO.
BEITOTHATE AeIeHne ¢ OCTaTKOM.

Jloka3bIiBaTh U IPUMEHSTH CBOWMCTBA



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
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110 JAaHHOMY MOJYJIO

CpaBHEHUU MO MOAYJr0. HaxoauTh OCTaTKU CyMMBI U
IIPOU3BEJACHHUS 10 JTAHHOMY MOJYJIIO

IHOP/20P https://resh.edu.ru

https://m.edsoo0.ru

http://www.fipi.ru/

Yucaa n
BbIYUCJICHUS:
KBaaparHblii KOpeHb

17

KBaapartHeie kopHH. ApudMeTHIecKuii
KBaJ[paTHbIN

KOpPEHb u ero CBOMCTBA. IlonsTue
vppanydoHaibHoro  yucia.  JeWctBusa ¢
HppaloHaIbHBIMU YHCIIaMH. CsolicTBa
JICHCTBUM C HPPALIMOHAIBHBIMU YU CIIAMH.
CpaBHeHue HMppalrOHaJIbHBIX YHCEIL.
MHOKeCTBO

JIelcTBUTENbHBIX uMcen. [lpencraBinenus o
paclIupEHUSIX YHUCIOBBIX MHOJKCCTB.
JonmycTuMble  3HAaY€HUs  MEPEMEHHBIX B

BBIPAXKECHUSX, COJIEpPXKAIUX apupMETHUYECKHE
KBaJIpaTHbIE KOPHHU.

ToxaecTBeHHbIE Pe0Opa30BaHUS BbIPAXKECHUIH,
coJiepKalnX apupMeTHuecKrue KBaJipaTHble
KOpHHU

dopMyJIUpPOBaTh OMNpPEEICHUE KBAAPaTHOTO KOPHS
U3 YUCia, apuPMETHYECKOTO KBAJIPATHOTO KOPHSL.
[IpumeHsATh oOmepanuio U3BJICYEHUS KBAJIPATHOTO
KOpHSI U3 4YHUCJa, UCIONb3ys IMPU HEOOXOIUMOCTH
KalbKynarop.  OneHuBaTh  KBaJpaTHble  KOpPHU
LUEJIBIMH  YUCIAMU M JIECATHYHBIMH  APOOSMHU.
CpaBHHMBaTh M YIOPSIOYMBATH pallUOHAIBHBIE M
MpPalMOHAJIbHBIE YHCJIA, 3alIMCAHHBIE C MOMOIIBIO
KBaJ[paTHbIX KOpHEH. BpIMOMHATH omnepanuu ¢
HMppauroOHaIbHBIMU YHCIaMU. HccnenoBath
ypaBHEHHE X2 = a, HaxoIUTb TOYHBIE U
NpuOIMKEHHBIE 3HAa4YeHUsT KopHed npu a > 0
HccnenoBare  cBOWCTBA  KBaJpaTHBIX  KOPHEW,
MPOBOJIA YHCIOBBIC SKCIEPUMEHTBI c
WCIIONIb30BAaHUEM  KalbKyNnsATOpa  (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apumeTnyecKkux
KBaJpAaTHBIX  KOpHEW;  MNPUMEHATh  UX  JJs
npeoOpa3oBaHUs BBIPAXKEHHUI. BrimosnHsaTh
npeoOpazoBaHus BBIPAKEHHUI, COZIepIKALLNX
KBaJ[paTHbIE KOpPHHU. BbIpaxkaTb ME€pEeMEHHBIE U3
dbopmyn.  BpluMCIATE  3HAUEHHUS  BBIPAKECHMUIA,
colepKalluX KBaJpaTHbIE KOPHHU, HCIOJIb3YS MpH
HEO0OXOUMOCTH KaJbKYJIATOp. Mcrons30BaTh B X0/€
peleHnsl 3aJad  dJIEMEHTapHbIE MPEACTaBIICHHS,
CBS3aHHBIE C  NPUONMKEHHBIMU  3HAYCHHUSIMH
BEJIMYMH. 3HAKOMHUTBCS C WCTOPUEH pa3BUTHS



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

IHOP/20P https://resh.edu.ru

https://m.edsoo.ru

http://www.fipi.ru/

YpaBHeHust u
HepaBeHCTBA:
KBaaparnbie
ypaBHeHHs

17

KBagpatHoe ypaBHenue. @opmysia KOpHEH
KBaJPaTHOIO YpaBHEHUS. KonunuectBo
JIEHCTBUTEIIbHBIX KOpHEM KBaJPaTHOI O
ypaBHeHus. Teopema Buera. VYpaBHeHUS,
CBOJAUMBIE K JIMHEHHBIM YpPaBHEHHUSIM WU K
KBaJIPaTHBIM YPaBHEHUSIM. KBanpathHoe
ypaBHEHUE c [apaMeTPOM. Pemenune
KBaJIpaTHbIX YpPaBHEHUM C IapaMerpami.
Pemenne kBagpaTHbIX YpaBHEHMI,
CoJlepKalluX 3HAaK MOJYJd. YpaBHEHUE Kak
MaTeMaThyecKas MOJIEb PealbHONU CUTYalIUU.
Pemenne TEKCTOBBIX 3aJay C  IOMOIIbIO
KBaIPAaTHBIX YPaBHEHUM

Pacno3naBaTh ypaBHEHHSI C OJHOM NEPEMEHHOM,
KBaJpaTHble ypaBHEeHUs. OnpenensiTb paBHOCUIbHbBIE
ypaBHeHusA. [IpumeHATH CBOMCTBA ypaBHEHHH C
OJIHOM TIEpeMEHHOM. 3amuchiBaTh (HOpPMYIy KOpHEH
KBaJpaTHOI'O ypaBHEHWS; pELIaTh KBaJApPaTHbIE
YpaBHEHUsI — IMOJHBbIE M HemnosiHble. OnpenensaTh
KOJINYECTBO JICMCTBUTENBHBIX KOPHEW KBAaJApPAaTHOTO
ypaBHeHUs. HabOmronaTe M aHaIuM3upoBaTh CBA3b
MEXIYy KOPHSMH M KOd(P(PUIMEHTAMH KBaJAPaTHOTO
ypaBHeHusa. dDopmynupoBaTh TeopeMy Buera, a
TaK)Ke 00paTHYIO0 TEOPEMY, IPUMEHSITH 3TU TEOPEMBbI
i pemieHus 3agad.  IIpoBoauTs mpocrenmue
UCCIEAOBAHUS KBAJApPAaTHBIX ypaBHeHuW. Pemats
TEKCTOBbIE 3a/Jayd. 3HAKOMUTbCA C HCTOpUeEl
pa3BUTHSA

MaTeMaTUKHU

HHOP/S0P https://resh.edu.ru

https://m.edsoo.ru

http://www.fipi.ru/

YpaBHeHnus u
HEPaBeHCTBA:
ApobHo-
pauMoHAIbHbIE
YpPaBHEeHUsA

19

Jpo6HO-paniioHaNbHbIe YpaBHEHUS.
Pemenue JpOOHO- palMOHAIBHBIX
ypaBHEHUH, CBOASIIMXCS K JIMHEUHBIM UJTH K
KBaIPaTHBIM YpaBHEHUSM. Pemenne
JIPOOHO-PAIMOHATILHBIX YPAaBHEHHI METOA0M
3aMeHbI IepeMEHHOM. Pelienne TeKCToBbIX

Pacnio3HaBaTh JpoOHO-pallMOHATIBHBIE ypPAaBHEHMS.
Pemars IpoOHO-palOHAIbHbIE ypaBHEHHS,
CBOJSIIMECS K JIMHEMHBIM WJIM K KBaJpaTHBIM

YpaBHEHUSIM,  MCIOJNb30BaThb  METOJ  3aMEHBI
MIEPEMEHHOM. Pemars TEKCTOBBIE 3a71a4n
anreOpanvyeckuM  CrocoOOM:  MEepeXoJuTh  OT



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

12

3a1a4 C MOMOIIBIO JIPOOHO- PAIMOHAIBHBIX
ypaBHeHuil. ['paduueckas nHTEpIpeTanus
YPaBHEHUH € ABYMS IIEPEMEHHBIMU

CIIOBECHOM  (OPMYJIUPOBKH YCIOBHS 3aJaud K
anreOpandeckoil  Mojenu  MyTEM  COCTaBIICHUS
YpaBHEHMsI; pellaTb COCTABICHHOE YypPaBHEHME;
UHTEPIPETUPOBATE  PE3yJIbTaT. Hcnonb3oBath
rpaMuecKyro MHTEPIIPETALMI0 YPABHEHUH ¢ ABYMS
HEePEMEHHBIMU

IHOP/20P https://resh.edu.ru
https://m.edsoo.ru
http://www.fipi.ru/

YpaBHeHus u 20
HepaBeHCTBA:
Hepagencrna

Yucnossle HepaBeHcTBAa. (CBOMCTBA YMCIIOBBIX
HepaBeHCTB.  JloKa3aTenbCTBO  HEPABEHCTB.
HepaBenctBo ¢ mnepemenHou. Ctporue u
HecTporue  HepaseHcTBa.  CrnoxkeHue
YMHOKEHUE YHCIOBBIX HEPABEHCTB.
OuenuBanue 3Ha4eHMs BelpaxkeHus. [lonsaTue o
pEIIEHUN HEPABEHCTBA C OJHON IEPEMEHHOM.
MHO%eCTBO pelIeHu HEPaBEHCTBA.
PaBHOcuiibHBIE HepaBeHCTBA. HepaBeHCTBO-
ciencrue. Yucnossle IPOMEXKYTKH. JInHelHOE
HEPaBEHCTBO C OJHOM IIEPEMEHHOM W
MHOKECTBO €ro pellieHui. Pelenne JTMHERHbIX
HEpPaBEHCTB C OJHOM mepeMeHHOW. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
Pemienne TEKCTOBBIX 3aJa4 C  IOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJHOW EPEMEHHON

®opMyIUpOBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX HA KOOPAUHATHOU MPSIMOH,
JI0Ka3bIBaTh anredpandecku. OLieHuBaTh 3HAUYCHUS
BBIPAXCHMS, UCIIONIb3Ysl HepaBeHCTBa. [IpumeHsaTh
CBOICTBAa HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
Omnpenenars paBHOCUIIBHBIE HEPABEHCTBA.
ITpuBoIMTE IpUMEpPHI PELLICHUI HEPABEHCTB. Pemare
JIMHEIHbIE HEPABEHCTBA C OJJHOW NIEPEMEHHOM,
CHCTEMBI JIMHEHHBIX HEPABEHCTB, N300pakaTh
pelIeHrEe Ha YUCITOBOM NMPSAMON, JOKa3bIBATh
HEpaBeHCTBA. Pemars TEKCTOBBIE 3a/1a4M C TOMOIIBIO
JIMHEHHBIX HEPABEHCTB C OJHOU EPEMEHHOM.
HccenenoBars JIMHEWMHOE HEPABEHCTBO C OJTHOM
MEPEMEHHOM C TapaMeTPOM.

IHOP/20P https://resh.edu.ru
https://m.edsoo.ru
http://www.fipi.ru/
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Auredpanyeckue
BBIPasKeHUSI:
Crenenn

14

CrerneHs ¢ 1eIbIM [10Ka3aTeIeM U €€ CBOICTBaA.
CranpapTHblii Buj yncna. Pazmeps! 00beKTOB
OKPY’KaroIlero MUpa, JUIMTEIbHOCTD IIPOLECCOB
B OKPY’KarolleM MUpE

@OopMyIUpPOBaTh OIPEACICHUE CTENEHU C LEIbIM
nokaszareneMm. @dopmynmpoBarh, 3anuUChBIBATL B
CUMBOJIMYECKOH  (opMe M MIUIIOCTPUPOBATH
IpuMepaMu  CBOWCTBA  CTENEHM C  LEJIbIM
nokasareneM. lIpuMeHATH CBONMCTBAa CTENEHHM I
peoOpa3oBaHus BBIPAXKEHUH, CONEPKAILINX CTENIEHU
C LeJbIM IOKa3aTeleM. BBIIOMHATE IEHCTBUSA C
YKMCJIaMH, 3alMCAHHBIMM B CTaHJAPTHOM BHJE
(YMHOX€EHUE, JIeJIeHUe, BO3BE/ICHUE B CTEIICHbD).
[Tosryuats IIPEICTaBICHHUE 0 3HaYUMOCTHU
JENCTBUTEIIBHBIX quces B IIPaKTUYECKON
JIESATEIIBHOCTH YEJIOBEKA.

AHanu3upoBaTh W J€JIaTh BBIBOJBI O TOYHOCTH
OpUOMKEHNUS ~ UPPALMOHAIBHOTO  YMCla  IpH
peIlIeHnN 3a1ay4.

OkpyrisiTh  MppalMOHAIbHbIE YHCJA, BBIIOJIHATh
NPUKHUJKY  pe3yibTaTa  BBIYHCICHUN,  OLICHKY
3HAYEHHUM YUCIIOBBIX BBIPAKEHUN

HOP/20P https://resh.edu.ru

https://m.edsoo.ru

http://www.fipi.ru/

DOyHKIUH

15

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUEHHIH
¢yskuuu. CriocoOsl 3ajaHus QYHKIHH.
I'padux Gpynkumu. UreHre cBOWCTB GyHKINU
no e€ rpacuky. [Ipumeps! rpapukoB QyHKITHIA,
OTpaKaloIIUX peasibHble npouecchl. DyHKINH,
OTHCHIBAIOIIHE MPSIMYIO U 0OpaTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX

Hcnonb3oBaTe (QyHKIMOHATBHYIO TEPMHHOJIOTUIO U
CHUMBOJIUKY.

Haxonute o6nactb ompeneneHuss M MHOXKECTBO
3Ha4eHU# QyHKIUU. BorancnaTe 3HadeHus QyHKIMMH,
3aJJaHHBIX (opMyrIaMu (IpH HEOOXOAUMOCTH
UCMOJIb30BaTh KaJBKYJISATOP); COCTABIATH TaOJMUIIBI
3HAYeHUH QYHKIUH.



https://resh.edu.ru/
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rpaduKy.

Oynkmn y =x2,y = X3, y=VX, y = |X|
k

Y= --- ¥ UX CBOMCTBa
X

OnuceiBath cBoOMcTBa (YHKIMHM Ha OCHOBE €&
rpauuecKoro mpeacTaBICHUs.

Haxonuth ¢ nomouipto rpaduka QyHKIMM 3HAYCHHUE
OJIHOM M3 PaccMaTpUBAacMbIX BEIMYUH 110 3HAYCHUIO
JIPYTOM.

HccnenoBaTh npuMepbl T'paQUKOB, OTPaXarolUX
peallbHBIE  Ipoliecchl W sBieHudA. IIpuBoauth
IIPUMEPBl TPOLECCOB M SBICHUM C 3aJaHHBIMH
cBoiicTBamMH. Beipaxarts (hopMysoii 3aBUCUMOCTb
MeX1y  BeauunHamMu.  OmnuceiBaThb  XapakTep
WU3MEHEHHs OJHOM BEJIWYMHBI B 3aBUCUMOCTH OT
U3MEHEHHUs Apyroi. Pacrio3HaBaTth BUIbI N3y4aeMbIX
GyHKIMI. Hcnons3oBath (bYHKIIMOHATIBHO-
rpaduUecKue TpPEACTaBICHUS JUId pEHICHUuS U
UCCIEN0BAHUS YPaBHEHHM W CHUCTEM YPaBHEHUM.
[TpumensTe THQPPOBBIE PECYpCHl IS TTOCTPOCHUS
rpadMKOB U UCCIICTOBAHMS CBOMCTB (DyHKIIMIA

IHOP/20P https://resh.edu.ru

https://m.edsoo.ru

http://www.fipi.ru/ /

HoBTOpEHME,
00001IeHNE U
cHCTEeMATH3 AU
3HAHMH

10

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METOJ/IOB KypCOB 7 U 8 KIIacCOB,
000011IeH1E 3HAHUI

BeiOupare, NpUMEHATH  OLEHMBATH  CHOCOOBI
CpPaBHEHHUs YMHCEI, BBIYUCICHUH, TOXIECTBEHHBIX
npeoOpa3oBaHUil BbIpRXXEHUH, pelleHus] ypaBHEHUN
U CHUCTEM YpaBHCHUH, HEPAaBEHCTB, IIOCTPOCHUSA
rpauKoB.

OcyuiecTBisATh CaMOKOHTPOJIb BBITIOJIHSEMBIX
JIEUCTBUM U CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUN,
npeoOpa3oBaHuid, mocTpoeHuil. Pemars 3amaunm u3
peaNbHOM KU3HHM, IIPUMEHATH MATEMaTUYECKUE



https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
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3HAHU Ui PELICHUS 3a/1a4 U3 IPYTUX IPEAMETOB.
Pemars TekcTOBBIE 3a/1a4n, CPABHUBATD,

IHOP/20P https://resh.edu.ru
https://m.edsoo.ru
http://www.fipi.ru/

OBIIEE 136 8
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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HHPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

8 KUIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPSAEMOro .
00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna v BIYKCICHUS
Hcnonp30Bark HadaabHbIE NPEICTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHUCEI
11 JUIL CPaBHEHUS, OKPYIJICHUS W BBIYUCICHHH, M300paXkaTh NEHCTBUTENbHBIC YHCIA
TOYKaMHU Ha KOOPJAMHATHOU IIPSAMOM
[TpuMeHATh NOHATHE apUPMETUUECKOTO KBAaIPAaTHOIO KOPHsI, HAXOAUTh KBaJpaTHbIE
1.2 KOPHH, UCIOJIb3YsI IPH HEOOXOAUMOCTH KaJbKYJISTOP, BBIIOJHATH NIPeoOpa3oBaHus
BBIPAKECHUM, COACPIKALIUX KBAIpaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEMN
13 Hcnonb30Bath 3amucy OOJBIIMX M MaJIbIX YUCEIl C MOMOIIBIO IECATUYHBIX IpoOei 1
' crernenei yucia 10
2 AnrebpanuecKue BHIPAKCHHS
51 [TprMeHATh MOHATHE CTENEHU C LeJBIM [TOKa3aTeeM, BBIIOIHATh IIpeoOpa3oBaHus
' BBIPAXCHUM, COIEPIKALIUX CTENIEHU C LIEIbIM II0Ka3aTeIeM
99 BbINONHATE  TOXKJIECTBEHHBIE IpeoOpa3oBaHMsl pPALMOHAIBHBIX BBIPAXKEHUN Ha
' OCHOBE ITPaBUJI IEHCTBUI Ha/l MHOTOWIEHAMHU U alire0pandecKuMu Ipo0siMH
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN
54 [TpumensaTs mpeoOpa3oBaHUs BBIPAKEHUM I pEIICHUs pa3IMyYHBIX 3a1ad U3
' MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATLHON TPaKTUKU
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 Pemarp JMHElHBIE, KBaJpaTHBIC ypaBHeiiHﬂ U palMOHAIBHBIE YypaBHEHUS,
CBOJSLIMECS K HUM, CHCTEMBI IByX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU
[IpoBoauTH HpOCTEMIINE HCCIEIOBAHHUS YPABHEHUN M CHUCTEM YpPAaBHEHMM, B TOM
3.2 quciae ¢ MpUMEHEHHEeM TIpaUuecKuX NpeicTaBieHUd (yCTaHaBIMBaThb, UMEET JIH
ypaBHEHME WJIM CHCTEMa YPaBHEHUH peleHusl, €ClId UIMEET, TO CKOJIBKO, U IIpouee)
[TepexoauTh OT CIOBECHON (OPMYIUPOBKH 3a/1a4M K €€ aaredpanyeckoil Moaenu ¢
3.3 MIOMOIIBIO COCTABJICHUSI YPaBHEHHUs WM CUCTEMBI YPaBHEHUN, HUHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIyYEHHBIN pe3yabTaT
[IpumeHATh CBOMCTBA UMCIIOBBIX HEPABEHCTB [JII CPaBHEHMS, OLIEHKH, peEIIaTh
3.4 JMHEHbIE HEPAaBEHCTBA C OJJHOM MEPEMEHHON U MX CHCTEMBI, JaBaTh rpa(uuecKyro
WJUTFOCTPALIMIO MHO>KECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB
4 OyHKIIIHT
[lonumath W HCNONB30BaTh (PYHKIMOHAIbHBIE TMOHATHUS M S3bIK (TEPMUHBL,
4.1 CUMBOJINYECKHE OOO3HAUEHUs), OMNpENeisITh 3HaueHue (QYHKIUU MO0 3HAYCHHIO

apryMeHTa, ONpeaesATh CBOMCTBA (PYyHKINH 110 €€ rpaduky
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y k
Ctpouts rpaduki sieMeHTapHbIX QyHKUMA Bhfa: y =,y = x%,y =x3,y = |x|,

4.2
OTNKCHIBATh CBOMCTBA YHCIIOBOM (PyHKIIMHU 110 €€ rpaduKy
MNPOBEPSAEMBIE 3JIEMEHTbBI COJAEP KAHUSA
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna v BBIYUCICHUS
11 KBanpatusiii kopenb u3 uucna. llonsarue o0 uppanuonansHoM uucie. [lecsaTuunble
' NPUOIMKEHUS UPPALMOHATBHBIX YHCEI
12 CaoiicTBa apupMeTHUECKUX KBaJAPAaTHBIX KOPHEW M UX MPUMEHEHHE K MpeoOpa3zoBaHUIO
' YHCIIOBBIX BBIPQKCHUM U BIUUCICHUSIM. JleiCTBUTEbHBIC YK CIIa
1.3 Crenens C 11e7IbIM TTOKa3atesieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKCIia
2 AnreOpandecKkue BbIpaKCHUS
2.1 KBangpatHbiii TpEXuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 CrnoxeHue, BBIYATAHUE, YMHOXKEHHE, JICJICHHAE allre0Opandeckux Ipodei
2.4 PanrioHanbHbIE BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHHS U HEPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popmyia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera
3.2 Pemennie ypaBHeHUI, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHpeTanysl ypaBHEHHH € JBYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
3.4 yYpaBHEHMH ¢ IByMsl lepeMeHHBIMU. [IprMepbl peleHns cucTeM HeITMHEHHBIX ypaBHEHHUN
C IByMs ITlepEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33714 anreOpanyecKkuM CrocoooM
3.6 YucioBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HO NTEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHOM
4 OyHKIMH
41 [Tonstre gpynkuuu. O6nacTe onpeeneHuss 1 MHOKECTBO 3HaueHUN pyHKuuu. CriocoOsl
' 3amalus PyHKIUK
4.2 I'paduk Pynkuuu. YteHne cBOUCTB GYHKINH 10 €€ rpaduxy
4.3 [Tpumeps! rpadukoB QyHKITHH, OTpAKAIONTUX PEaATBLHBIE TIPOIIECChI
44 OyHKIUY, ONMCHIBAIOIIME MPSAMYI0O U OOpaTHYIO NMPONOPLUUOHATBHbBIE 3aBUCUMOCTH, MX
rpaduxu
4.5 Dyukuuu y = x2,y = x3
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4.6

dynxmun y = vVx,y = |x|

4.7

I'padmueckoe pemeHne ypaBHEHUH U CHCTEM YpaBHEHUI
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kona
NMPoBePSIEMOro
TpedoOBaHMSI

HpOBepﬂeMbIe Tp660BaHHH K IPEIMETHBIM pe3yjibTaTaM 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0]7[ nporpamMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHI/IH Ha OCHOBE
P1rocC

YMeHHe onepupoBaTh IMOHATHUAMM: MHOXKECTBO, IIOJMHOXECTBO, OIECPAallMM HaJ
MHOXECTBaMH; YMEHHE OIEepPHUpPOBATh MOHATUSMH: rpad, CBSI3HBIA Tpad, IepeBo,
IUKJI, TPUMEHSATh UX TMPH PEIICHUH 3a/ady; YMEHHE HCIOJb30BaTh Tpaduueckoe
[IPEACTABICHUE MHOXKECTB [UIsl OIMCAHMS PEANbHBIX IPOLECCOB U SBICHUH, IIPU
pELICHUHN 3aJa4 U3 APYIUX Y4eOHBIX TPEIMETOB

YMeHue  omepupoBaTh  MOHATUSAMHU:  ONpEACIICHHE, aKCHOMa,  Teopema,
JI0Ka3aTeJIbCTBO; YMEHUE pacllO3HABaTh WMCTHUHHBIE M JIO)KHBIC BBICKA3bIBAHMS,
IIPUBOAUTH IIPUMEPBI M KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPULIAHUSA
BBICKa3bIBAaHUI

YMeHue onepupoBaTh IMOHATUSMHU: HATypajbHOE YHUCIIO, IPOCTOE U COCTaBHOE
YHUCIIO, JIEIMMOCTh HAaTypaJlbHbIX YMCEJ, MPU3HAKU JEIMMOCTH, LEJIOE YHCIIO,
MOJyJb YHUCIIa, OOBIKHOBEHHas OpoOb M JecsATH4YHas ApoOb, CTAaHAAPTHBIA BU
YyHhClla, PpAlUOHAIBHOE YMCIO, HPPAlMOHAIbHOE YHUCIO, apU(PMETHUYECKU
KBaJIpaTHbIl KOPEHb; YMEHME BBINOJHATH ACHCTBHUS C 4YHUCIAMHU, CPAaBHHUBATh U
YHOPAAOYUBATh YKCIA, NPEACTABIATh YKMCIA HA KOOPAMHATHOMN MPSAMOM, OKPYIJISTH
qucila; YMEHUE AeNaTh IPUKUIKY U OLEHKY pe3ysbTaTa BEIYACICHUN

YMeHnue  omnepupoBaTh  HOHATHSIMM:  CTENEHb €  LEJNbIM  IOKa3aTeleM,
apudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOIOWIEH, airedpanyeckas Jpoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENeHH OOJIbIlIe €ANHUIIBI; YMEHHE
BBIMOJIHATh ~ pacu€Tsl 1Mo  QopMmynaMm, MpeoOpa3oBaHMs  LENbIX, JpOOHO-
palOHAIbHBIX BBIPAKEHUN U BBIPAKECHHUM C KOPHSAMH, pa3jOKEHUE MHOTOWIEHA Ha
MHOXHTEIH, B TOM 4YHCIE C MCIOJIb30BaHHMEM (GOpMyJ pPa3HOCTH KBaJIpaToB WU
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue OnepupoBaTh IMOHATUAMHU: YHUCIOBOE pPAaBEHCTBO, YPAaBHEHHME C OJHOM
[IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE PELIaTh
JUHEWHbIE M KBaJpaTHbIE YpaBHEHUs, APOOHO-pAllMOHAJIBHBIE YPaBHEHHS C OIHOMN
MIEPEMEHHOM, CUCTEMBI ABYX JMHEHHBIX YpaBHCHUH, JIMHEHHBIE HEPABEHCTBA U X
CUCTEMBI, KBaJIpaTHbIE U IPOOHO-paIliOHaIbHbIE HEPABEHCTBA C OJIHOM MepeMEeHHOM,
B TOM 4YMCIIE NPU PELICHUM 3aJad U3 APYTHMX MPEIMETOB M NPAKTUYECKHUX 3a/1ad;
YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSAMYK0 M KOOPAWHATHYIO IUIOCKOCTH JJIA
M300paKeHNsl pelIeHUid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMU: GYHKIUS, rpaduk (YHKIMH, HYJIU (QYHKIHUH,
IPOMEXYTKH  3HAKOIMOCTOSIHCTBA,  IPOMEXYTKH  BO3pacTaHHs,  yOBIBaHHS,
HauOoJbIlIee U HAaUMEHbIIee 3HaYeHUs! QYHKLINN; YMEHUE ONEepUpPOBATh MOHATUSIMU:
npsMasi MPONOPLUUOHANBHOCTh, JHMHEWHas (QyHKIMs, KBagpaTH4Has (QyHKIu,
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oOparHasi MPONOPLHOHATFHOCTh, Napabona, runepoosa; yMeHHe CTPOUTh rpaduku
(GYHKIMH, WMCIONB30BaTh TpapuKH s ONpENeIeHUs] CBOWCTB MPOIECCOB U
3aBHCUMOCTEH, JUIsl pelIeHUs 3ajad U3 JIPYrux Y4eOHBIX MPEAMETOB M pPealbHOM
KU3HH; YMEHHE BBIpaKaTh (POpMyJiaMu 3aBUCUMOCTH MEXKIY BEIIMYMHAMHU

YMeHne onepupoBaTh IMOHSATHSMH: TOCJIEI0BaTeNbHOCTb, apu(MeTHUecKas u
reoMeTpuuecKas IIPOrPECCUu; yMEHHE HCII0JIb30BATh CBOIiCTBa
MOCJIEeI0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U OOILETro 4ieHa NpU pelIeHUd 3ajad, B
TOM YHCJIE 3324 U3 APYTUX Y4eOHBIX MPEIMETOB U pealbHON KU3HU

YMeHue pemiarh 3a/1a4i pa3HbIX TUIOB (B TOM YHMCIE Ha MPOLEHTHI, JOJIHU U YacTH,
JBUXKEHHE, paboTy, IIEeHY TOBapOB M CTOMMOCTb MOKYTIOK U yCIIyT, HAJIOTH, 3a7a4d U3
obnacTu ympaBleHUS JTUYHBIMU M CEMEHHBIMU (MHAHCAMH), YMECHHE COCTaBIISATH
BBIPAXKEHHUSI, YPABHEHM S, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIEI0BAThH
MOJIy4YEHHOE PEIICHUE U OLICHUBATh MPABAONOJ00HOCTh MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (QUTYpa, TOUKA, OTPE3OK, IpsMasi, JIyd, JJOMaHasl,
yrojl, MHOI'OYTOJbHHUK, TPEYrojJbHUK, PpABHOOEIPEHHBI M PpPaBHOCTOPOHHUI
TPEYroJbHUKHU, HPSIMOYTOJIbHBIA TPEYTrOJbHUK, MEIHWaHa, OMCCEKTpuca U BbICOTA
TPEYroJbHUKA, YETBIPEXYTOJbHUK, MapajuleJorpaMM, poMO, HPSIMOYTOJIbHUK,
KBaApar, Tpameuus; OKPYKHOCTb, KpyI, KacaTeilbHas,; 3HAaKOMCTBO C
NPOCTPAHCTBEHHBIMU (UTypaMH;,; YMEHHE pelmarb 3aJadyd, B TOM 4YHCIE U3
IIOBCEIHEBHOM XM3HHU, HA HAaXO0XJIECHUE N€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM
U3yUYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue onepupoBarh MOHATHSAMHU: PaBEHCTBO (UIyp, PaBEHCTBO TPEYTOJIbHUKOB;
MapaJUIEIbHOCTh M IEPIEHIUKYJSIPHOCTh MPSAMBIX, YIOJd MEXAY IPSIMBIMH,
NEePIEeHIUKYIISp, HAKIIOHHASI, IPOeKLus, nogodue Guryp, nogoOHbIe TPEYTOJbHUKH,
CUMMETpHUsI OTHOCHUTEIBHO TOYKM U IPSAMOM; YMEHHE pPaclO3HaBaThb PaBEHCTBO,
CUMMETPHUIO U 1ojodue Guryp, napaiieabHOCTh U MEPHEHIUKYISIPHOCTD NMPSMBIX B
OKpPY’KaIOIIEM MUPE

11

12

YMeHue onepupoBaTh NOHITUSIMU: JIJIMHA, PACCTOSIHUE, YToJl (BEeIMYMHA YTJIa, CUHYC
U KOCHHYC yIJla TPEYToJIbHUKA), IJIOIa/lb; YMEHHE OLICHUBATh pa3Mepbl NMPEIMETOB
U OOBEKTOB B OKpYXKAIOLIEM MHpE; YMEHHE NPUMEHATh (hopMylibl mepumerpa U
IUIOINAAM MHOTOYTOJIbHUKOB, JJIUHBI OKPYXHOCTM M IUIOUIagu Kpyra, oObema
IPSIMOYTOJIBHOTO TapaJuIeeNuNela; YMEHHE NPUMEHATh IPU3HAKA PaBEHCTBA
TPEYTOJILHUKOB, TEOpeMy O CyMME YIJIOB TpeyrojbHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKHUE COOTHOIIECHUS JJISl BBIUMCIICHUS [UITMH, PACCTOSIHUM, IIomaae
YMmenue uzoOpakaTh IUIOCKME (QUIYyphl M MX KOMOHMHAIIMU, NPOCTPAHCTBEHHBIE
(GUrypsl OT pyKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB
110 TEKCTOBOMY WJIM CHMBOJIBHOMY OIIMCaHHIO

13

YMmenune OIICpHUPOBATH IHOHATUAMU: mpsAMOYTOJIbHaA CHCTEMA KOOpAHHAT,
KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOpPAa Ha YUCIIO,
CKaJIApHOC MPOU3BECACHUEC BCKTOPOB; YMCHHUC HNCII0JIB30BATL BCKTOPHI U KOOPANHATHI
AJid MPCACTABJICHUA JAHHBIX M PCHICHUA 3ada4, B TOM YHCJIC U3 APYTHUX y‘-IC6HBIX
MNpeaAMETOB U peanLHoﬁ JKHN3HH

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOUKOBBIE M KPYTOBBIE THAarpaMMbl, TaOJIULIbI,
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cpeanee apudmMeTrnueckoe, MeanaHa, HanOoJIbIlIee ¥ HAMMEHbIIIEe 3HAUCHHSI, pa3Max
YHUCIOBOr0 Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH M NPeoOpa3OBHIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TaOMUIAX M Ha JuMarpaMMax, OTPa’KarouIyIo
CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IPOLUECCOB U  SBICHUM, YMEHHE
pacno3HaBaTh U3MEHYMBBIEC BETMUMHBI B OKPY’KAIOIEM MHpE

15

16

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM OMNBIT (CIy4yallHBIA 3KCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTApHBIM HCXOJ) CIIy4allHOTO OIbITa, ClIy4yailHoe
COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOAWUTh BEPOSTHOCTH CIy4YailHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMU COOBITHUSIMH;, YMEHHE
pelarh 3ala4d METOJJOM OpraHU30BaHHOIO Iepedopa U ¢ UCIOIb30BAHNUEM IIPABUIIA
YMHOXXEHUS; YMEHHUE OLCHMBATh BEPOSTHOCTH pEabHBIX COOBITMH U SIBIEHUM,
[OHUMAaTh pPOJIb TPAKTUUYECKU JIOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHI B
OKpY’KalolIeM MUPE M B JKU3HHU; 3HAKOMCTBO C MOHATHEM HE3aBUCHMBIX COOBITUH;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €r0 POJIbIO0 B MACCOBBIX SBJICHUSAX

YMeHue BbIOMpaTh MOAXOASIIMM H3y4eHHBIH METOJ JUIs peLIeHHs 3aJayM,
IPUBOJIUTH IMPUMEPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOJE M JKU3HU,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTHMKH B HCKYCCTBE, OIMCBIBATH
OTJIE/IbHBIE BBIIAIOIIMECA PE3YJIbTaThl, IIOJYYCHHBIE B XOAE PA3BUTUS MAaTeMaTHUKU
KAK HayKd, IPHUBOJWUTH IIPUMEPbl MAaTEMAaTHYECKUX OTKPBITMM M KX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHON NCTOPHUH
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HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kox ‘ IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLEHThI, OECKOHEYHbIE MEPUOAUYECKUE
npobu
1.3 Parmonanbheie yncia. ApupMeTHuecKue onepayy ¢ parioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHUE ONEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH
15 HpI/IGJII/I)Ké}iHHe BBIYUCIICHUSI, TPABUJIa OKPYTIICHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUH
2 AnrebpandyecKkue BoIpaKeHUS
2.1 BbykBeHHbIe BbIpaKeHHUs (BBIPAKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ uensiM nokasareneM. CTeneHb ¢ palioHaIbHBIM MOoKa3aTesneM. CBolicTBa
CTETeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuii KOpeHb HATypaJbHOU cTeneHu. J[elcTBus ¢ apudMeTHYeCKUMHU
KOPHSIMH HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble 1 poOHO-palioHaNbHbIe ypaBHEHUSI. CUCTEMbI M COBOKYITHOCTH YpaBHEHUIT
39 Lensle u napoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMbl M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenue TekcTOBBIX 331249
4 YucnoBbie OCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyIia CII0KHBIX MPOLIEHTOB
5 OyHKIMH
®Oynk1us, cnocoOsl 3a1anus ¢pyHkuuu. ['paduk Gynkiun. ObmacTe onpeneneHus u
51 MHOXeCTBO 3HaueHUi QyHkuuu. Hymn ¢yskmmun. [IpomMexyTkn 3HaAKONMOCTOSIHCTBA.
IIpoMe)XyTKM MOHOTOHHOCTM (YHKUMH. MaKCUMyMbl W MHUHMMYMBI (YHKILHH.
Haubonpiiee n HanMeHblliee 3HaYeHHE (QYHKIMH Ha TPOMEXKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue GUrypsl 1 UX cBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapHuK
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpudeckix BEIMYUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTB
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8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padbr




