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MNOSICHUTEJIBHAS 3AITUCKA
Pabouas nporpamma mo npeamety «Anredpa» s 8 Kiiacca cocTaBlieHa Ha OCHOBE:
o denepanbHOrO roOCyAapCTBEHHOIO 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO OOILEro
o0pa3oBaHMs, YTBEP:KJIEHHOIO TNpuKa3oM MuMHHUCTepCTBa MpocBemieHus Poccuiickoi
@eneparu ot 31 mas 2021 r. Ne287 (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMU
Poccuiickoit @eneparuu 5 utons 2021 r. peructpaunoHabiit Ne64101);
o IIpukaza MunucrepcTBa npocsemenus Poccuiickoit @enepanun ot 18.07.2022 Ne568 «O
BHECEHMU W3MEHEHMH B (QenepasbHbIil TOCyAapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT
OCHOBHOT'O 0011ero oOpa3oBaHHUs, YTBEPXAECHHBIH NMpUKa3oM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®eneparuu ot 31 mast 2021 1. No287x;
o [Ipuxaza MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu ot 18.05.2023 r. Ne370
«O06 ytBepxknaeHun (enepanbHO  00pa30BaTENbHOW MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0Opa3oBaHU;
o [Ipuxaza MunucrepcrBa npocseunieHust Poccuiickoit ®enepauuu ot 09.10.2024 Ne 704
"O BHECEeHMM HM3MEHEHMH B HEKOTOpbIE MpuKa3bl MHHMCTEpCTBa NpocBelieHus Poccuiickoin
Odenepanun, Kacaronimecss GeaepaibHBIX 00pa30BaTEIbHBIX MPOrPAaMM HAYaJbHOTO OOIIETro
o0pa3oBaHMsl, OCHOBHOTO 00mero oOpa3oBaHUs H cpeaHero oobmero oOpa3oBaHus"
(3apeructpuponan 11.02.2025 Ne 81220);
° KoHnenmuu pa3Butusi MareMmatudeckoro oOpasoBaHusi B Poccuiickoit ®Deneparuun
(YTBepxkaena pacnopspkenueM IpaBurtensctBa Poceniickoit @enepanunu ot 24 nexadps 2013 r.
Ne 2506-p)

Anrebpa sBISETCS OAHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIET0 OOpa3oBaHHs: OHA
o0ecrieuynBaeT U3y4YeHUE IPYTHX JAUCIUILINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOJIMUMO ISl TIPOJIOJKCHUSI 00pa30BaHMs U B TIOBCEAHECBHOM KH3HH.
PazButne y oOydJamuXxcsi HAyYHBIX TMPEACTABICHUN O TMPOUCXOKACHHH U CYIIHOCTH
anreOpandeckux aOCTpakIui, CIOco0e OTPAKCHHS MATEMAaTHUYSCKOH HAyKOW SBICHUH U
NPOIIECCOB B TPUPOAEC M OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICITHPOBAHUS B HAayYHOM
NIO3HAHWUU U B MPAKTHKE CIOCOOCTBYET ()OPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS M KayeCTB
MBINUICHHS, HEOOXOAUMBIX ISl aJanTallid B COBPEeMEHHOM IudpoBoM obmiectBe. M3ydeHue
anreOpbl 00eCreYnBacT pa3BUTHE YMEHUS HAOIIOAaTh, CPAaBHUBAThH, HAXOAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM
NEHCTBUS U BBIBOJIBI, (OPMYIHUPOBaTh yTBepkaeHU. OCBOCHHE Kypca anreOpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHM HCHONB3YIOT JEAYKTHBHBIE H
WHIYKTUBHBIC PAaCCYXICHHS, O00OOIICHHE M KOHKPETH3AIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe MpeanosiaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
0o0y4aromumxcsi, IMOITOMY CaMOCTOSITEIbHOE pEHICHHE 3ajJad  sBISCTCS — pealu3aliei
JESITEIIbBHOCTHOTO IPUHIINTIA O0yYeHUSI.

B crpykrype mnporpamMmbel y4eOHOTO Kypca «Anrebpa» Uisi OCHOBHOTO OOIIETO
00pa30BaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUS», «ANTeOpanveckue BBIpAXKCHUS», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIHM.
Kaxxnas u3 3TuX comepKaTelbHO-METOANYCCKHIX JIMHUIM pa3BUBACTCS HA MPOTHKCHUU TPEX JIET
U3YYCHHS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JHHHUSIMH. B Xo/1e u3ydeHus yueOHOro Kypca
00yYarOIIUMCS TPUXOIUTCS JIOTHICCKH PACCyKIaTh, HCIIOJIB30BATh TEOPETUKO-MHOXKECTBECHHBIN
S3BIK. B CBSI3M ¢ 3THM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIFOUEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEJICTABJICHHBIC BO BCEX OCHOBHBIX pa3jiejaXx MaTeMaTHYeCKOro oOpa30BaHUsS U
CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YJAIOIIMMHKCS OCHOB YHHUBEPCATLHOTO MATEMATUYECKOTO S3bIKA.



CoxepxaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpa» SBISIETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Coneprxanvie TMHUYN «Hrcaa U BBIYUCIECHUSD) CITY>)KUT OCHOBOM JJIs1 TaJIbHEHUIErO U3yYECHUS
MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTUIO Yy  OOYYaIOIIMUXCS  JIOTMYECKOTO  MBIIUICHUS,
(OPMHUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, & TaKXKe MPUOOPETEHUIO MPAKTHUYECKHUX
HABBIKOB, HEOOXOJMMBIX [IJIsi MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YUCJIE HAa YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALMOHAIBHBIMH YUCIAMU,
dbopMupoBaHUEM MpEACTABICHUN O NEHCTBUTENHLHOM 4YHCIE. 3aBeplICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa3oBaHUIo.

Conepkanue JAByX aireOpamdyecKkux JHHHN — «AJjreOpandeckue BBIPAKCHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOLIUXCSI MAaTEMAaTHUECKOTO
amnmapara, HeoOXOIUMOTO JJIsl pelIeHUs 3a/1ad MaTeMaTUKU, CMEKHBIX PEIMETOB U MPaKTHKO-
OpUEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o00Imero oOpa3oBaHusl Y4eOHBIN Marepual
TPYNIUPYETCS] BOKPYT PAIMOHAIBHBIX BBIpOKEHUH. AnreOpa IEMOHCTPUPYET 3HAYCHHE
MaTEeMaTHKU KaK s3bIKa I MOCTPOCHHUS MaTeMaTUYECKHUX MOJENeH, OMHCAHMs MPOIECCOB U
SBIICHUH peallbHOTO Mupa. B 3amaum oOydeHus anredpe BXOAAT TakKe NajbHEillIee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHUS, HEOOXOJUMOro, B YaCTHOCTH, /IS OCBOEHHUS Kypca
WHPOPMATUKHA, W OBJIAJICHUE HABBIKAMHU JICIYKTUBHBIX paccyxjaeHuid. [IpeoOpazoBanue
CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHSI, CITOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHUM  HAIEJICHO HAa  IOJIy4CHHE
00yyJaromuMucs 3HaHU# 0 QYHKIUAX KaK BaKHEUIIEH MaTeMaTUYeCKOW MOJICNU ISl OMUCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SBJICHMM B mpupoae u obmiectBe. M3yuenue
MaTepuaiga CHOCOOCTBYeT pAa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3IUYHbIC
BBIpa3UTEIbHBIC CPEICTBA SI3bIKA MAaTEMaTUKU — CIOBECHBIC, CHMBOJUYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATHKH B PA3BUTUU ITUBUIIH3AINH U
KYJIBTYpHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kiraccax u3y4aeTcst yueOHbIN Kypce «Anredpay, KOTOpbIi
BKIIIOYAET CJEIYIONIMEe OCHOBHBIE pa3fenbl colepkaHus: «Yuciaa W BBIYHUCICHUS,
«Anrebpandeckue BRIpOKEHU, « Y paBHEHUS U HEPABEHCTBa», « DYHKIIHMY.

Ha u3yuenne yae6HOTO Kypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hezienmo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kiracce — 102 gaca (3 yaca B
HEJIEINIO).

BocnuraTenbHbplli KOMIOHEHT YPOUYHOH JAeATeNbHOCTH paboueil mporpaMMbl BOCITUTAHUS
MAOY COI Ne9 orpakeH B KaJeHIApHO — TEMATHYECKOM IUIAHUPOBaHWU B MyHKTe «Tema
YpOKay.



COJEP)KAHUE OBYYEHUA
8 KUIACC

Yucaa u Beiuuciaenuss KpaapatHeiii kopeHb u3 uucia. [lorstue o0 upparmoHaIbHOM
yucne. JlecsaTuuHble NpUOMMKEHUS HUppalMOHANbHBIX uucen. CBoiicTBa apudMeTHuecKux
KBaJpaTHBIX KOpPHEH M MX MPUMEHEHHE K MpeoOpa3OBaHMIO YHCIOBBIX BBIPAXKEHUH H
BBIUNCIICHUSIM. [IeiICTBUTENBHBIE YUCIIA.

Crenens ¢ 1enbpIM N0Ka3zareaeM U €€ cBoiicTBa. CTaHaapTHas 3alycCh YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHbiii TpéxuiieH, pa3aoKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTEIH.

Anrebpanueckasi apoOb. OCHOBHOE CBOHCTBO anreOpamdeckoil apobu. CrokeHwue,
BBIUUTAHUE, YMHOXKEHUE, JeJICHNE anredpandeckux ApoOeil. PannoHanbHble BBIpaXKEeHUS M UX
npeoOpa3oBaHueE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyia KOpHEHW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMH, CBOJMIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
paluOHaIbHbIE YPABHEHUS.

I'paduueckas mHTEprpeTanys ypaBHEHHH ¢ ABYMsI MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU. [ [prMepBI perieHus CHCTEM HEIMHEVHBIX YPABHEHUH € IBYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandecKuM CIIOCOOOM.

UucnoBple HEpaBeHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OOHOW NEPEMEHHOU.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHElHbIE HEpaBEeHCTBA C OJHOM mnepeMeHHOW. CHucTemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUNH

[onsarue ¢pynkumu. OOIaCTh ONMpeneNeHnus 1 MHOXKECTBO 3HaueHU QyHKIuu. CrocoOsl
3amanus QyHKITUH.

I'padux ¢ynkumu. Yrenwe cpoiictB QyHkumu mo e€ rpaduky. [Ipumepst rpaduxos
(GYHKLHNH, OTpaXXaloLUX pPealbHbIe IPOLECCHI.

OyHKIUY, ONHUCHIBAIOIINAE MPSIMYI0 M OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yukimn y = x2, y = x3, y = \x, y=|x|. ['paduaeckoe peleHne ypaBHCHHI H CHCTEM
YpPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOTpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTepU3YIOTCS:

1) narprnoTn4yecKkoe BOCIIUTAHUE:

NpOsIBICHUEM MHTEpeca K TMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHWEM K JOCTHMIXKEHHSM POCCHUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTHX HAyKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOTHCHHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3allid ero Tpas,
MPEACTABICHHEM O MAaTeMAaTHMYEeCKHMX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIEAYP TPaKITAHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUN
HayK{, 0CO3HAHUEM Ba)KHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PEIIEHUU MPAKTUYECKUX 33Jad MaTeMaTH4ecKOil
HAIPaBIEHHOCTH, OCO3HAHMUEM BaKHOCTH MAaTEeMAaTHYECKOTO 0O0pa30BaHHUs Ha MPOTSIKEHUH BCel
JKU3HU JIJIs1 YCTIEITHOW MPOeCCUOHATBHON JAESITeTFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHWEM WHIMBHUAYaJIbHOM TpPAaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY M OJCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEIICHHUM, PACCYXICHUI, YMEHHUIO BUIETh MATEMaTHYECKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAINEeH B ACSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HAayKHM Kak c(]epbl YelIOBEUECKOW MEATENbHOCTH, ATaloB €€ pa3BUTHS U
3HAaYUMOCTH ISl Pa3BUTHUS LUBUIN3AILUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKOU
KyJIbTypOH Kak CpeICTBOM T[O3HAHUS MHUpPA, OBJIAJECHUEM TMPOCTEHUIINMH HaBBIKAMU
HCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTanue, GopMUpPOBaAHNE KYJLTYPHI 3[10POBbSI H SMOIHOHAJIBHOTO
OJ1aronmoJyyms:

TOTOBHOCTBIO IPUMEHSTh MaTeMAaTHUECKHUE 3HAHUSI B UHTEPECaX CBOETO 3/10POBbS, BEACHHUS
3I0pOBOTO 00Opa3a *KU3HU (370pOBOE MUTAHUE, cOATAHCHPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perymnsipHast Gu3uveckas akTUBHOCTH), C(DOPMUPOBAHHOCTHIO HaBBIKA pediiekcuu, MprU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3Ko0rNYecKoe BOCIIUTAHME:

OpHEHTAIlMe HAa MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU ISl pEelIeHUs 3aqad B 001acTu
COXPAHHOCTH OKpY>Kalollel cpepl, TUIAHUPOBAHUSI TOCTYNKOB M OICHKA HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalollel Ccpefibl, 0OCO3HAHUEM TJI00aIbHOIO XapaKTepa 3KOJOTHYECKHX
npo0JieM U MyTel UX pelieHus;



8) amanTanus K U3MEHAIIUMCS YCJIOBUAM COUMATbHONW M MPUPOTHOM Cpe/bl:
TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPENETEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH

KOMIIETCHTHOCTH 4€pe3 NPAKTHYECKYIO JESATCIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCSA y IPYIHX
Jrofied, MpuoOpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHMS, HAaBBIKM U KOMIETEHIUH U3
OIbITa IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYyITUPOBATh UICH,
HOHATHS, TUIOTE3bl 00 OOBEKTaX M SABICHMUAX, B TOM UYHUCIIE pPaHEe HEU3BECTHBIX, OCO3HABATH
ne(QUINUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIHIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTHPOBATh NPUHHUMAEMbl€ PELIEHUS U JEHUCTBUSA,
(opMyIMpOBATh U OLICHUBATH PUCKHU U MOCIIEACTBUS, HOPMUPOBATH OIBbIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE el CTBHUS

Ba3zoBrble JJornueckue neicTBuA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHUYECKHUX OOBEKTOB,
MOHSITUN, OTHOIIEHUH MEXIy MOHATHSIMH, (HOPMYIHPOBATh ONPEACICHUS MOHSITHMH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJI 00OOIICHUS
Y CpaBHEHUS, KPUTEPUU TPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEeOoOPA3OBLIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIC, EAMHIUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTHUBOpEYHs B (paKTax,
JAHHBIX, HAOMIOACHWSX W YTBEPXKICHUSX, Mpeaaratb KPUTEPHH IS BBISIBICHHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

JieJaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€TyKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH TT0 aHAJIOTHUH;

pa30upath J0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTUBHOTO),
IIPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE JI0KA3aTeIbCTBA MAaTeMaTH4YeCKUX (DaKTOB,
BBICTpAUBaTh apryMEHTAlMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

BbIOUpaTh crmoco0 permieHuss yueOHOW 3ajauyd (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHust, BRIOUpaTh HanOosee MOIXOAAIINA ¢ YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrle ncciienoBarebLCcKue AeiicTBHSA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCJICIOBATCIIbCKHMA ~ MHCTPYMEHT  ITO3HAHWS,
(bOopMyIHPOBATH BOIIPOCHI, PUKCHPYIOIIUE IPOTHBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHHO
yCTaHaBHI/IBaTB HCKOMOC€ U JAHHOC, Q)OpMHpOBaTB FI/IHOTe3y, apFYMeHTI/IPOBaTL CBORO
HO3UIUI0, MHCHHE,

HpOBO,Z[I/ITI: II0 CaMOCTOATCIIBHO COCTaBHeHHOMy HJ'IaHy HGCHOX(HBIﬁ BKCHepI/IMeHT,
HEOOJIBIIIOE HWCCIIEAOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSITCIIEHO  (OPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 110  pe3yiIbTaTaM
MPOBEIEHHOTO HAOJIOCHMS, UCCIICIOBAHNS, OICHUBATH JOCTOBEPHOCTh IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHUIA,



IMPOrHO3UPOBATE BO3MOXKHOC Pa3BUTHUC NIPOLECCA, 4 TAKKC BEIABUTATh ITPCATIOJIOKCHUA
0 €TI0 pa3BUTUHN B HOBBIX YCJIOBHUAX.

Paborta ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, JAAHHBIX, HEOOXOAMMBIX
JUISl pEeLLICHUs 3aa4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHbIX BUJOB U (hOPM MpEICTABICHMUS;

BBIOMpATh (OopMy IMpeaCcTaBICHHsSI MHOOPMAIIMH U WLTIOCTPUPOBATH pelIaeMble 3a1aun
cXeMaMH, JJuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAITUSIMH,

OLICHUBATh HAJEKHOCTh MHPOPMALIMU 110 KPUTEPHUAM, NPEIIOKEHHBIM YUUTEIEM WIH
c(OpMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMmyHMKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

BOCIIPHHUMATh U ()OPMYJITHPOBATH CYXKICHUS B COOTBETCTBHUU C YCIOBHSIMHU M LEISIMU
OOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOK TOYKY 3PCHHUSI B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y PelICHHs 3a]a4i, KOMMEHTHPOBAThH
MIOJTy9YCHHBIN PE3yJIbTaT;

B X0/ 00CYX/IeHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMBbI, IPOOIIEMBI,
perraeMoii 3a/1a4u, BBICKa3bIBATh UCH, HAIICIICHHBIC HA TIOMCK PEIICHHUS, COTIOCTABIISITH
CBOM CYXKICHUS C CY)KICHUSMHU APYTHX YYACTHUKOB JUAIOTa, OOHAPYKUBATH Pa3InIHe
U CXOJICTBO TO3UIMH, B KOPpEKTHOH (opme (opMyrupoBaTh pa3HOTIIACHS, CBOU
BO3PAKCHUS;

NPEJCTABIATh PE3yJIbTaThl PEIICHUS 3a/Ja4H, SKCIICPUMEHTA, UCCICIOBAHUS, IPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (OpMaT BBICTYIUICHUS C y4ETOM 3a/ad Mpe3eHTAIMH U
0COOEHHOCTEH ay TUTOPHH;

MMOHUMATH ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHANBUAYAIBHON paObOTHI IpU
peleHnH y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

MIPUHUMATH TIeJTb COBMECTHOM JICATEIHLHOCTH, IUIAHUPOBATH OPTaHU3AI[UI0 COBMECTHOM
paboTHI, pactpeaesITh BUABI PaOOT, TOTOBapUBATHLCS, 00CYKAATh MPOIECC U PE3YIbTAT
paboThl, 000011aTHh MHEHUS HECKOJIBKUX JIOZCH;

y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (00Cy aeHMS, 0OMEH MHCHHUSIMHU, MO3TOBBIE
HITYPMBI ¥ IPYTHUE), BHITOIHATH CBOKO YaCTh paOOTHI U KOOPIUHUPOBATH CBOU JICHCTBUS
C IPYTHMH YJIeHAMH KOMaH/bI, OIICHUBATh KAY€CTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranm3anus:

CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH, aJrOPUTM pElIeHHs 3aJauyd (MJIM €ro 4acTh),
BBIOMpATh CHOCOO peleHuss ¢ y4ETOM MMEIOUIMXCS PECypCcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, SMOUMOHAIbHbII HHTE/UIEKT:

BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS TPOIIecca M pe3yIbTaTa PelICHUs
MaTeMaTUYECKOU 3a/1auu;
MPEABUAECTh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IPU PELICHUU 3aJa4H, BHOCHUTH
KOPPEKTUBHI B JESATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATCIFHOCTH ITOCTABICHHOMN IEH U yCIOBUSM,
OOBACHATH IPUYUHBI JOCTH)KEHHS T HETOCTIDKEHHUS LIEJIN, HAXOUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATHI

K koHmy oOyuenus B 8 kJjacce oOydaromuiics MOJYYHUT CJEIyIOIUE MpeAMETHbIC
pe3yJbTaThl:

Yuciia v BbIYMCTCHUSA

Hcnonb30BaTh HauyalbHbIE MPEACTaBIECHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHMsI, OKpPYIJICHHS M BBIUUCIICHUH, M300pa)kaTb ACWCTBUTEIbHBbIE YHUCIA TOYKAMU Ha
KOOPIHMHATHOU IIPSIMOM.

[IpumensaTs mNoOHATHE apU(PMETHUUYECKOTrO KBaJAPAaTHOIO KOPHSA, HAXOAWUTH KBaJpaTHBIC
KOpPHH, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHITH IPeoOpa3oBaHus BhIPAKEHHMH,
coJiepXKalux KBaJpaTHbIE KOPHH, UCTIONIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX ApoOeit u
crenexneit yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXXEHUI, COEPIKAILNX CTENIEHU C LIE€TIbIM [T0KA3aTEIIEM.

BbInonHATE TOXKIECTBEHHbIE MPEOOpa30OBaHUs pPALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuI JEMCTBUI HAJl MHOTOYJIEHAMU M aIreOpandyecKuMu JIpOoOsIMH.

PacknapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh MpeoOpa3oBaHUs BBIPAKEHUN AJIs pEIIeHUs pa3IMYHbIX 33a]ja4 U3 MaTeMaTHUKH,
CMEXHBIX MPEIMETOB, U3 PEaIbHOM MPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemiate nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS U PALlMOHAIbHbBIE YPAaBHEHMsI, CBOJAIINAECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU.

[IpoBOoAMTH NpPOCTEMNIINE UCCIENOBAHUS YPABHEHUM U CUCTEM yPAaBHEHUM, B TOM YHCIIE C
IPUMEHEHNEM IpaduuecKUX NpeCTaBIeHNN (YCTaHABINBATh, UMEET JIM yPAaBHEHUE UM CHUCTEMA
YPaBHEHMH PELIEHHUs, €CIIM UMEET, TO CKOJIbKO, U IPOYEe).

[lepexoaute OT ciOBeCHOM (OPMYJIUPOBKM 3ajauM K e€ anreOpanyeckod MOAETH C
IIOMOILIBIO  COCTaBJICHUS ypPaBHEHHMS WM CHUCTEMBl YypaBHEHHUH, HWHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJTYUYEHHBIN pPe3yJIbTarT.

[TprMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, PEIIaTh JIUMHEHHbIE
HEpaBEHCTBA C OJHOM NEepEeMEHHOM M MX CHCTEMBbl, JaBaTh TIpaQUUECKYI0 HIUIIOCTPALUIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DOyHKIUH

[ToHuMaTh ¥ UCIIOIB30BaTh (YHKIMOHAIBHBIE MOHATHUS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMsI), ONPENENATh 3HaUeHHE (PYHKIUH 10 3HAYCHHUIO apryMEHTa, ONpeNeNsITh CBOiCTBa
¢yHKIMU 0 e€ rpaduKy.

Crtpouts rpaduku dJIeMeHTApPHBIX (YHKINN BUIA:

y=k/ix, y =x2, y=x3,y = [x|, y = VX, OIIHCHIBATH CBOMCTBA YHCIOBON (DYHKIHH IO €&

rpaduky.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne i/

10

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Uucna u Beruucnenus. KBaapatabie KOpHU

Yucna v BerunciieHus. CTeneHs ¢ [eIbIM
[oKa3arejieM

AnrebpanuecKue BHIPAXKECHHUS.
KBagpartsslii TpéxuneH

AnreOpandecKie BRIPaKeHUSI.
AnreGpanueckas Apoob

YpaBHeHus u HepaBeHCTBA. KBanpaTHbie
ypaBHEHUs

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUHU

YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa
@®yHkuuu. OCHOBHBIE OHATUS
@OyHkuuu. Yucnosble QyHKIUH

[ToBTOpeHme u 0600IIEHNE

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

Bcero

15

15

13

12

102

KoanuecTBo 4acoB

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEeKTPOHHBIE
(uu¢possbIe)
o0pa3oBaTejibHbIE
pecypcsbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmmorexa [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Bbubnuoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne
Tema ypoka
n/n

1 KBagparsslli KOpeHb U3 yucia

) [TonsaTue 06 nppanroHaIEHOM
qucie

3 JecsaTruunble MPUOTUKESHUS
UPPALMOHATIEHBIX YHCEN

4 JecsaTruunble MpUOTUKEHUS
UPPALMOHATIBHBIX YHCET

5 JleficTBUTENBHBIE YHCIIA

6 CpaBHeHME AEHCTBUTENBHBIX
qucen

7 CpaBHEHHE TEUCTBUTEIBHBIX
yucen

2 Apudmerndeckuii KBaapaTHBIHI
KOpEHb

9 VYpaBHeHue Buaa X* = a

10 CgoiicTBa apudMeTHuecKux

11

KBaJPaTHBIX KOPHEH

CgoiicTBa apudmMeTHuecKux
KBaJpaTHBIX KOpHEH

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42d452

bubmmoreka [JOK
https://m.edsoo.ru/7f42eaaa

bubmmoreka [JOK
https://m.edsoo.ru/7f42d862

bu6mmorekxa [IOK
https://m.edsoo.ru/7f42d862



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

12

13

14

15

16

17

18

19

20

[IpeoOpazoBaHue YUCTOBBIX
BBIPAXKEHUM, COJIEPIKALIUX
KBaJIpaTHbIE KOPHHU.
Cmpykmypupoeanue ungopmayuu
8 pasHulx popmamax

[IpeoOpazoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPIKALIUX
KBaJIpaTHBIE KOPHU
[TpeobpazoBanue YMCIOBBIX
BBIPAXKEHHUI, COJIEPIKAILINX
KBaJpaTHBIE KOPHU
[IpeoOpa3oBaHme YUCIOBBIX
BBIPAXKEHUI, COJIEPIKALLNX
KBaJpaTHBIE KOPHU

CrerneHs ¢ OCJIBIM ITIOKAa3aTCJICM

CranpapTHas 3anuch 4ucia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO
Mupa (0T AIEMEHTAPHBIX YaCTHUIL JI0
KOCMUYECKUX 00BEKTOB),
JUTUTEIIBHOCTD MIPOIIECCOB B
OKPY’KaIOIIeM MHUPE

CBoiicTBa CTENEHH C IEJIBIM
nmokaszareinem. Pewenue
MBOPYECKUX 3A0aH.

CBOMCTBA CTENEHH C LETLIM
IOKa3aTelIieM

CBoiicTBa CTENEHH C LIEIBIM
MOKa3aTejieM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42dd26

bu6mmorexa [IOK
https://m.edsoo.ru/7f42ded4

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42e0be

bubmmoreka [JOK
https://m.edsoo.ru/7f42e262

bubmmoreka [JOK
https://m.edsoo.ru/7f4354a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f436098

bubmoreka [JOK
https://m.edsoo.ru/7f435648

bu6mmoreka [IOK
https://m.edsoo.ru/71f435648

bu6mmorexa [IOK
https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

21

22

23
24

25

26

27

28

29

30

31

32

33

CBoiicTBa CTENEHH C LIEIBIM
MOKa3aTejieM

CBoiicTBa CTENEHH C IIETBIM
[OKa3arejieM

KBagparuslii TpéxuneH
KBagparsslii TpEXuineH

Pa3znoxenue kBagpaTHOTrO
TPEXWICHA HA MHOKUTEIIN

Pa3znoxxenue KBaJipaTHOTrO
TpEXUIIEHA HA MHOXHUTEIN

KonTtponsHas pabota o temam
"KBanpatusie kopHU. CTEneHHU.

KBanpaThslii Tpexusnen"
Anrebpanueckas ApoOb

JonycTtumMble 3HaYEHHUS
NIePEMEHHBIX, BXOJISIIHNX B
anredpandyeckue BoIpaKeHUs
JlonmycTumble 3HaUEHUS
NePEMEHHBIX, BXOJSIINX B
anreOpanyecKre BbIPaKEHUS
OcHOBHOE CBOMCTBO
anredpandeckoi Jpoou

Cokpaienue apooei

Coxkpatenue apobeit

bu6mmorexa [IOK
https://m.edsoo.ru/7f43599a

bubmmoreka [JOK
https://m.edsoo.ru/7f435ed6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{d38

bu6mmorexa [IOK
https://m.edsoo.ru/7f421d38

bubmuoreka [JOK
https://m.edsoo.ru/7f42ec80

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f430382

bu6mmorexa [IOK
https://m.edsoo.ru/7f4308e6

bu6mmorexa [IOK
https://m.edsoo.ru/7f430a8a

bu6mmorekxa [IOK
https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

34

35

36

37

38

39

40

41

42

43

Coxkpatenue apobeit

CrnoxxeHune, BRIIYUTAHNUE,
YMHOKCHHE H JICJICHUE
anredpandeckux apooeii. Pewenue
MEOpUecKux 3a0ad.

CrnoxxeHune, BRIIYUTAHNUE,
YMHOKCHHE U JICJICHUE
anredpandeckux apooeit

CnoxeHue, BEIYNTAHUE,
YMHOKEHUE U JICTICHHUE
anreOpanvecKkux apooei

CnoxxeHue, BEIYNTAHUE,
YMHOKEHUE U JICTICHHUE
anredpandyeckux apooeit

[IpeoOpaszoBanue BhIpaKEHU,
coJepxKalux areOpandeckue
npodu
[IpeoOpa3zoBanHme BhIpaKEHUH,
CoJIeprKaluX anredpanyeckue
Ipobu
[Ipeobpa3zoBanue BhIpaKEHUH,
coJiepKaIiux aareopandeckue
Ipodu

KonrtponsHas pabota o teme
"Anrebpanyeckast 1poOp"

KBangparHoe ypaBHeHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [IOK
https://m.edsoo.ru/7f43128c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f4315c0

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4318¢c2

bubmuoreka [JOK
https://m.edsoo.ru/7f431a20

bu6mmoreka [IOK
https://m.edsoo.ru/7f43259¢

bu6mmorekxa [IOK
https://m.edsoo.ru/7f432736

bu6mmorexa [IOK
https://m.edsoo.ru/7f432736

bubmmoreka [JOK
https://m.edsoo.ru/7f431d36

bubmmoreka [JOK
https://m.edsoo.ru/7f42eela



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

44

45

46

47

48

49

50

51

52

53

54

55

Henomnnoe KBaApPATHOC YpPaBHCHUC

Henomnnoe KBaAPATHOC YpPaBHCHUC

dopmyna KOpHEN KBaIPaTHOIO
ypaBHeHus. CmpykmypuposaHue
ungopmayuu 6 pazuvix hopmamax

dopmyia KOpHEH KBAJPATHOTO
ypaBHEHUS
dopMyia KOpHEW KBaIPaTHOIO
ypaBHEHHUS

Teopema Buera

Teopema Buera

Pewienne ypaBHeHUM, CBOAAIIMXCSA
K KBaJpaTHBIM

Pemenue ypaBHeHUM, CBOIAILIMXCS
K KBaJpaTHbIM

[Ipocreitmme qpoOHO-
palroHabHbIE YPaBHEHUS

[Ipocteiimme apoOHO-
palMOHAJILHBIC YPaBHEHHUS

Pemenne TeKCTOBBIX 337124 €
MOMOIIIBIO KBaIPaTHBIX
ypaBHEHUH. Peuienue meopueckux
3a0au.

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7142£158

bu6mmorexa [IOK
https://m.edsoo.ru/7f42{316

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42f5a4

bubmmoreka [JOK
https://m.edsoo.ru/7f42fef0

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f430076

bubmmoreka [JOK
https://m.edsoo.ru/7f43¢542

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢3d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f4328c6

bubmmoreka [JOK
https://m.edsoo.ru/7f432b6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f42175¢



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

57

58

59

60

61

62

63

64

Penrenne TeKCTOBBIX 3a/1a4 C
MTOMOIIIBIO KBaIPATHBIX YpaBHEHUN

KonrtponsHas pabota o teme
"KBanpaTHble ypaBHeHuUs"

JIuHeliHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHNS YPAaBHEHU B
LEJIBIX YUCIIax

JIuHeltHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEpBI PEILICHUS] YPAaBHEHUN B
LEJIBIX YUCIIaxX

JIuHeitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMHU, €ro Tpaduk,
MPUMEPHI PEIICHUs] ypaBHEHUH B
OCIIbIX YHUCIax

Pemuienune cuctem AByX JIMHEMHBIX
YpaBHEHUH C JIBYMsI
IIEpEMEHHBbIMU. Pewerue
MBOPUECKUX 3a0ay.

Pemenue cuctem NByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
Pemienue cucrem IByX JIMHEUHBIX

YPaBHEHUN C ABYMS IEPEMEHHBIMU

[TpumMepsl penieHust cucTeM
HEJIMHEVHBIX YPAaBHEHUH C JBYMs
NIEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f428f6

bubmmoreka [JOK
https://m.edsoo.ru/7f43012



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

65

66

67

68

69

70

71

72

73

74

75

[TpumMepsl penieHust cucTeM
HEJIMHEWHBIX YPAaBHEHUH C JBYMSI
NEePEeMEHHBIMU

I'paduueckas unTeprpeTanus
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Y CHCTEM JIMHEWHBIX YPAaBHEHHHU C
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALIUSL
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenue TekcToBBIX 3a/1a4 €
ITOMOLIBIO CUCTEM YPAaBHEHHUI.
Pewenue meopueckux 3aoau.
Pemienne TeKCTOBBIX 33724 C
IIOMOILBIO CUCTEM YPaBHEHUI
Penrenne TeKCTOBBIX 3a/1a4 C
MTOMOIUIBIO CUCTEM YPaBHEHUI
UucnoBble HEpaBEHCTBA U UX
CBOMCTBA

YucrioBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHCcTBO ¢ 0JHOM TTEpEMEHHOI
JIuneliHbIC HEPABEHCTBA C OHON
IIEPEMEHHOMN U UX PEILLICHUE

JIvHeiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX pelIeHne

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

bubmmoreka [JOK
https://m.edsoo.ru/71f42¢692

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c¢840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

76

77

78

79

80

81

82

&3

84

85
86

87

JIvHeiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX PEIICHUE

CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEIICHHE

CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHOU U UX PELICHUE

CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOU MIEPEMEHHON U X PEUICHUE

N3obpakenue pereHus
JIMHENHOT O HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOM ITPSIMOM.
Cmpykmypupoeanue ungopmayuu
68 PaszHwix popmamax.

N3obpakenue pemeHus
JIMHEHHOT O HEPaBEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IIPSAMOMN

KonTtponsHas pabota no temam
"HepaseHnctBa. CucteMbl
ypaBHEHHUN"

[onsarue GpyHkunu

OO6nacTp ornpeneneHus u
MHOECTBO 3HaUYCHHUH (PyHKIINU

Cnioco0wI 3amanust GyHKITAN
I'padux pyHxmIH
CgoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke

bubmmoreka [JOK
https://m.edsoo.ru/7f42cb88

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2¢c

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42c9¢4

bubmmoreka [JOK
https://m.edsoo.ru/7f42c9¢4

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

bu6mmorekxa [IOK
https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
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89

90

91

92

93

94

95
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97

UreHne u mocTpoeHue rpadukoB
byHKIMA

[Tpumeps! rpaduxoB GpyHKINH,
OTPaKAIOMINX PEATbHBIC TPOIIECCHI
@OyHKIMHU, ONUCHIBAIOIINE MTPSIMYTO
¥ 00paTHYIO MPOMOPIUOHANBHBIE
3aBHCUMOCTH, UX Irpaduku

['unepOoma

M'unepbona

I'padux pynkumm y = x>
Boeneuenue yuawuxcs 6
uccne008amenbeKyio
0esamenbHOCb.

OyHkn y =x%, y =x3, y =Vx,y =
[x|; rpadmaeckoe pemeHmne
YPAaBHEHUI U CUCTEM ypaBHEHUI

[IoBTOpEHNE OCHOBHBIX NTOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNEe 3HAHUI /
Bcepoccniickas mpoBepoyHas
pabota

Wrorosast KoHTpOJbHAS paboTa /
Bcepoccuiickas npoBepoyHas
pabota

[ToBTOpEHNE OCHOBHBIX NTOHATUU U
METOJ0B KypCOB 7 U 8 KJIacCOB,
00001IeHnEe 3HAHNI

bu6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4343e2

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f434572

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f434d38

bubmmoreka [JOK
https://m.edsoo.ru/7f4371aa

bubmmoreka [JOK
https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

98

99

100

101

102

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00o01IeHne 3HaHNH

[IoBTOpEHNE OCHOBHBIX NTOHATUU U
METOJ0B KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJI0B KypCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUN

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

102

bu6mmorexa [IOK
https://m.edsoo.ru/7f43736¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f437510

bubmmoreka [JOK
https://m.edsoo.ru/7f4376b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b&88

bu6mmorexa [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

8 KUIACC

Kox
MPoOBEPAEMOro
pe3yJbTaTa

1

1.1

1.2

1.3

2.1

2.2

23

24

3.1

3.2

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYMCIIEHUSA

Hcmionb3oBath Ha4dYaJIbHBbIC NpCaACTaBJICHUA 0 MHOXCECTBE
JEHCTBUTENbHBIX YHCEN ISl CPAaBHEHUS, OKPYTJICHUS U BHIYMCIICHUH,
I/1306pa)KaTb I[CflCTBHTCHBHBIe quciia TOYKaMM Ha KOOpIII/IHaTHOﬁ
PAMO

[IpumensiTh TOHATHE apU(PMETUYECKOrO KBaJApPAaTHOIO KOPHS,
HAaXOJWTh KBaJpaTHbIE KOPHU, HCMOJIB3ys NPU HEOOXOIUMOCTH
KaJbKyJIATOpP, BBIIIOJIHATH npeoOdpa3oBaHus BBIPAKCHMUI,

coJleprKallluX KBaJlpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBAa KOPHEN
Hcnonb3oBaTh 3amMcy OOJNBLIIMX M MAalbIX YHUCEN C TOMOUIBIO
JeCATUYHBIX qpo0ei u creneHel uncna 10

AnreGpanyeckre BbIpaXeHUs

[IpuMeHsTh NOHATHE CTENEHU C ILIEJbIM IOKA3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIMX CTEHNEHH C LEIbIM
IIOKa3aTesneM

BBIMONHATE  TOXKIECTBEHHBIE NpPeoOpa3oBaHUS  PAIlMOHAIBHBIX
BBIPQXKEHHII HAa OCHOBE TMpaBWJI JCHCTBUU HaJ MHOTOWICHAMHU U
anreOpandecKuMu ApoOsSIMHU

PackiaapiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIH

[TpuMeHATH peoOpa30BaHUs BBIPAKEHUH IJIs PEIICHUs pa3IHuHbIX
3aJ1a4 U3 MaTeMaTUKU, CMEXXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHMS U HEPABEHCTBA

Pemarp nuHelHblE, KBaJgpaTHblE YpPAaBHEHUS M PpalUOHAJIbHBIC
YPaBHEHHs, CBOJALINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs
NIEPEMEHHBIMU

[IpoBOANUTHE NIPOCTEHINNE WCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM

ypaBHEHHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpaduyecKux



3.3

3.4

4.1

4.2

npe/cTaBlIeHU (yCTaHaBIUBATh, UMEET JI YpaBHEHHE WM CHCTEMa

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[Tepexoaute OT ciOBeCHOM (OPMYJIHMPOBKM 3adauyd K €&
anreOpandecKoi MOJEIU C MOMOIIBIO COCTABICHUS YPAaBHEHUS WM
CHUCTEMBl YPaBHEHHUI, MHTEPIPETUPOBaTh B COOTBETCTBUH C

KOHTEKCTOM 33J1a4¥ MOJTYYECHHBIN pe3yIbTaT

[IpuMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB [IJIsi CpPaBHEHUS,
OIICHKH, pelIaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX
CHCTEMBI, J1aBaTh rPaUUIECKYI0 WIUTFOCTPAIIMIO MHOXKECTBA PEIICHUN
HEPaBEHCTBA, CUCTEMbI HEPABCHCTB

OyHKIMT

[TorumMate ¥ WHCMONB30BaTh (YHKIIMOHAIBHBIC TOHSATHS M S3BIK
(TepMUHBI, CHMBOJUYECKHE OOO3HAYCHWUs), OIMPEACNSATh 3HAUYCHUE
(GYHKIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIsIiTh CBOMCTBA (PYHKITUN
o e€ rpaduky

Ctpoutb rpaduKku 3JeMEHTapHBIX PYHKUIUI BUA:
y=k/x

y=ki/x , y =x?,y=x3y = [X|, onuCBIBaTh CBOIICTBA UNCIOBON (PYHKLIUHU

no e€ rpaduky



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon
1

1.1

1.2

1.3

2.1

2.2
23
24

3.1

3.2
33

34

3.5
3.6
3.7
3.8
3.9
3.10

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna 1 BEIUUCIIEHUS

KBagpatHblii kopeHb u3 uucna. IloHsATHe 00 HMppaLMOHATBHOM 4YHCIIE.

JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET

CpoiicTBa apu(MeTHYeCKUX KBaJApPaTHBIX KOPHEH M HX NPUMEHEHHE K
peoOpa3oBaHUI0 YHUCIIOBBIX BBIPAKCHUI u BBIYHCIICHUSAM.

JlelicTBUTENbHBIE YHCTIA
CreneHb ¢ 1eJbIM MoKasaTeneM u e€ cBoiicTBa. CTaHAapTHAs 3alKCh YHCIIa
Anrebpanydeckue BbIPAKCHHS

KBanpaTtHblii TpEXuieH, pa3IoKEHHE KBAaJpPaTHOIO TpEXUIEHA Ha

MHOXKUTEITH

Anrebpamueckas 1poob. OCHOBHOE CBOWCTBO aredpamdeckoi Apoou
CnosxeHue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE allrTeOpandecKux apooei
PanronanbHbIe BRIpaXKEHUS U MX MPEoOpa3oBaHue

YpaBHEHHUs U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOIO YpaBHEHHUS.

Teopema Buera
Pemienue ypaBHeHUH, CBOIAIIMUXCA K TUHEUHBIM M KBAJIPATHBIM
[Ipocreitmume npoOHO-palliOHATBLHBIE YPaBHEHUS

I'paduueckast HHTEpIIpETAIUS YPABHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM
JMHENHBIX YPaBHEHUH C IByMs NepeMeHHbIMU. [IpuMepsl pemenns cucreM

HEJIMHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
Pemienue TeKCTOBBIX 3ajjau alreOpandeckuM CrocoOoM
UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

PaBHOCMIIBHOCTH HEPABEHCTB

JInHeHbIE HEPAaBEHCTBA C OJHOM NIEPEMEHHOMN
CucreMbl TMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM

OyHKIUU



4.1

4.2
4.3

4.4

4.5
4.6
4.7

[Tonsitue Qynkmuu. OO6MacTh ONpeAeIeHUs] W MHOXKECTBO 3HAYCHUH

¢ynkuuu. CriocoOsl 3a7anus GyHKIUN
I'paduk Pynkuuu. UteHue cBorCTB HyHKIUU MO e€ rpaduKy
[Tpumepsl rpadukoB GyHKIUH, OTPaXKAIOUIUX PeabHBIC TPOLIECCHI

@OyHKIMM, ONUCHIBAIOLINE NPSAMYI0 U OOpaTHYIO HPONOPLUOHAIbHbIC

3aBUCHUMOCTH, UX IpapuKu
OyHkuU y =x?% y = x?
Oyukumu y = [x, y = |x|

I'paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHUN



IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHSAMU: MHOXECTBO, IOJMHOXECTBO,
ornepanuy HajJ MHOKECTBaMHU; YMEHHE ONEpHUpPOBaTh IHOHSTHUAMU:
rpad, cBA3HBIN rpad, IepeBo, LUK, IPUMEHITh UX NPU PELICHUU
3ajja4; yMEHHE UCIONb30BaTh TIpaUuecKoe IPEACTaBICHUE
MHOXECTB JUIsl ONMCAHUS pPEajbHBIX IPOLECCOB U SIBICHUH, MpHU

pEILIeHNH 3a7a4 U3 IpYruX yuyeOHbIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONPEACIICHUE, aKCUOMa, TEOPEMA,
JI0Ka3aTeNIbCTBO; YMEHUE pPAclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUsSA, NPUBOJUTH INPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMM: HATyPAJIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1eJI0€ YHCI0, MOJYJb Yncia, OObIKHOBEHHAsl Ipo0b U
JEeCsTUYHAs ApoOb, CTAHJAPTHEIN BHUJI YKCIIA, PAIMOHAIBHOE YHUCIIO,
UPPALMOHATIBHOE YMCII0, apu(METHYeCKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEUCTBUS C 4YHUCIAMH, CpaBHUBAaThb W
YHOPSAIOYMBATh YHCIIA, MPEACTABIATh YUCIAa HAa KOOPAMHATHOU
NpsIMOM, OKPYTJSATh YWCIA; YMEHHUE JIeNaTh MPUKHUIKY U OLEHKY

pe3yibTaTa BRIYUCICHUN

VYMmenue OIICPHUPOBATH IMOHATHUAMU: CTCIICHDb C LECJIBIM IMOKA3aTCIICM,
apu(METHYCCKUI KBaIPaTHBIM KOPEHb, MHOTOWICH, aJlreOpandeckast
Ipo0b, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTCTICHH
OOJIBIIIC ©IMHMUIIBI, YMECHHUE BBIMOJHATH pacuéThl 1o (opMmyiiam,
peoOpa3oBaHus IENBIX, IPOOHO-PANMOHAIBHBIX BBIPAKEHUN W
BBIPOKEHUI C KOPHSAMHU, Pa3JIOKECHHE MHOTOUWICHA HA MHOYKHUTEIIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMysl pa3sHOCTH KBaApaToB M

KBaJApaTa CYMMBI U pa3HOCTU



YMeHue onepupoBaTh NOHATUSMHU: YHCIOBOE PAaBEHCTBO, YPABHEHUE
C OIHOW IEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIATh JUHEHHbIE U KBAIPATHbIE YPABHEHUS,
IpOoOHO-pallMOHATIbHBIE YPABHEHUSI C OJHON MEPEMEHHOM, CUCTEMBbI
JIBYX JINHEHHBIX YPaBHEHUM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE [TPU PEUICHUH 3a4a4 U3 APYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHHUE UCIOJIb30BaTh KOOPJAMHATHYIO
OpSIMYI0 U KOOPIWHATHYIO IJIOCKOCTH ISt M300pa)KeHUsT PEHICHUI

ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIME: GYHKIUS, TpaduK QYHKIINH, HYJIA
byHKIMH, MIPOMEKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIICE W HAUMEHbBINCE 3HAYCHUS
GyHKIUY; yYMEHHE OIIEpUpPOBATH MIOHATUSAMH: npsiMast
MPOTIOPIIMOHATLHOCTb, JINHEHHAST (PYHKIIUS, KBaIpaTU4Has PyHKIHUS,
obpaTHas MPONMOPLUUOHATIBHOCTh, Mapadoyia, Turnepoosna; yMmeHue
cTpouth rpaduku  (GYHKIMH, HUCHOJIB30BaTh rpadukd s
OTIpE/ICIICHUsI CBOWCTB TPOIICCCOB M 3aBHCHMOCTCH, JJIS PEIICHUS
3a7a4 U3 JPYruX y4eOHBIX MPEIMETOB U PeajbHOM JKU3HU; YMECHUE

BbIpaXkaTh JOpMyJIaMU 3aBUCHMOCTH MEXIY BEIMUNHAMU

Ymenue ONEepUPOBATH MOHSATUSIMU: MOCJIEI0BATEIBLHOCTD,
apudmernyeckass U TeoOMeTpUYecKas IPOrPEecCUH; YMEHHe
UCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIHHOCTEH, (POPMYIIBI CYMMBI
o0miero 4jieHa mpu pelieHuy 3a/ad, B TOM YUCie 3a7ad U3 JIPYTrux

y4eOHBIX TIPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3ajaui pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI,
JOJIM W 4YacTu, JBW)KEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTh
MOKYIIOK U YCIIYT, HaJIOTH, 33]]a4i U3 00JaCTH YIIPaBICHUS TUYHBIMU
U CeMEMHbIMM (PMHAHCAMM); YMEHHME COCTaBISATb BBIPAXKEHUS,
YpPaBHEHHs, HEpaBEHCTBA M CHCTEMBl II0 YCJIOBHIO 3a/auy,
UCCIIeI0BaTh OJIYYEHHOE PELICHNE U OLIEHUBATh PaBAOIOJO0OHOCTb
IIOJTyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE30K, IpsMas,
Iy, JIOMaHas, yrou, MHOT'OYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMI TPEyTOJIbHUKHY,



10

11

12

13

14

NPSIMOYTOJIbHBIN TPEYrOoJbHUK, MeIuaHa, OUCCeKTpHuca M BBICOTA
TPEYTrOJIbHUKA,  YETBIPEXYTOJNbHHUK,  Mapajuiesiorpamm,  pomo,
NpPSMOYTOJIbHUK,  KBaJpaT, Tpamenus; OKPYXHOCTb,  KpyT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pelaTh 3a/1a4d, B TOM YHCJIE W3 NOBCEAHEBHOM XU3HH, HA
HaXO0X/I€HNE F€OMETPUUECKHUX BEIUYHMH C IPUMEHEHUEM U3YUYEHHBIX

cBOMCTB (puryp u paxToB

YMeHne onepupoBaTh NOHSATHSAMH: PaBEHCTBO (PHUTYp, paBEHCTBO
TPEYrOJbHUKOB; MapaJlIEIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YIoJl MEXIy MNpSMBIMM, NEPHEHAUKYISpP, HAKIOHHAS, IMPOEKIIMS,
nogobue  ¢uryp, THOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPUS
OTHOCHUTEJIbHO TOYKU U MPSMOH; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO M mopobue  ¢uryp,  HapaieIbHOCTh U

MEePIEHAUKYISIPHOCTD MIPSAMBIX B OKPYKarOIIEM MUPE

YMeHue omnepupoBaTh MOHATHSMH: JJIMHA, PACCTOSIHUE, YIOJ
(BemMuMHA yTa, CHHYC U KOCHUHYC yIJa TPeyroJbHHKA), IUIOIAIb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMyNBI NEepUMeTpa M  IJIOLIATU
MHOTOYTOJIFHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAJAHN Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeICIUIIe1a; YMEHUE IPUMEHATh NIPU3HAKH
paBEHCTBAa TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHoMeTpuUecKne COOTHOUIEHUS IS

BBIYMCIICHHS JJIMH, PACCTOSIHUMI, TIOMIAAEH

YMmenue wu3o0paxarbh IUIOCKHE GUTYphl U HUX KOMOWHAIHMH,
IPOCTPAaHCTBEHHbIE (HUTYPHl OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CHUMBOJIBHOMY OIIMCAaHHIO

YMeHue omnepupoBaTh MOHATHSAMH: MPSIMOYTOJIbHAs —CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOU3BEIEHNE BEKTOpa Ha YHCIO, CKaJspHOE MPOU3BEACHHE
BEKTOPOB; YMEHHME HCIIOJIb30BaTh BEKTOPHI M KOOPAMHATHI JIJIs
MPE/ICTAaBICHMSI TaHHBIX U PELIEHUS 3a7ad, B TOM YUCIE U3 JIPYTUX

y4eOHBIX IPEAMETOB U PeaIbHOM KU3HU

YMeHue OIICpHUPOBATH IMOHATHAMMU: CTOJIOMKOBBIE H KpPYTOBBIC

IUarpaMMbl, TaONUIBI, CpeaHee apu(MeTHdeckoe, MeIuaHa,
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HauOoJIbIlIee ¥ HAaMMEHBIIIee 3HAYCHHS, pa3Max YUCIOBOTO HabOpa;
YMEHHE U3BJIEKaTh, HWHTEPIPETHPOBATE M  MPeoOpPa3OBBIBATH
MHPOPMAIIMIO, TPEJICTABICHHYI0 B TaONWIAX W Ha JUarpamMMax,
OTPAXKAIONIYIO CBOMCTBA M XapaKTEPUCTHKHU PEAThHBIX MPOILIECCOB H
SBIICHHUI; yMEHHE pAacloO3HAaBaTh W3MEHUYMBBIC BEIMYUHBI B

OKpYXarolleM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIM ONBIT (CITydalHBIN
OKCIIEPUMEHT), JIIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CIIy4aifHOT'O OIbITa, CIy4aiHOEe COOBbITHE, BEPOSTHOCTb COOBITHS,
YMEHHE HaXOJAWUTb BEPOSITHOCTH CIIy4YalHBIX COOBITUH B ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOAOM OPraHU30BAaHHOIO Iepedopa U ¢ UCIOIb30BAHUEM
IIPaBWJIa YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU pEaJIbHBIX
COOBITHI W SIBJICHUH, IIOHUMATh POJIb MPAKTUYECKHA JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloOLIeM MHpPE U B IKHU3HH;
3HaKOMCTBO C MOHSTHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBLIX ABJICHUAX

YMenue BbIOMpaTh MOAXOASIINNA W3YYCHHBIH METOJ IS PEIICHUS
3a/1au, IPUBOJIUTH MIPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACMO3HABATh MPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OINKCHIBATH OT/EJIbHBIC BBIJAIOIIMECS PE3YIbTaThl,
MOJYYEHHBIE B XOJ/I€ Pa3BUTHUA MATEMAaTUKU KaK HAyKH, MPUBOJAUTH
MpUMEphl  MaTeMaTUYECKUX OTKPHITMM W  HX aBTOPOB B

OTEYECTBEHHON U BCEMUPHON UCTOPUU



IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMBIX HA
OI'5 10 MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2
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24

2.5

3.1

3.2

3.3

4.1

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

Yyucina U BEIUMCIIEHUS
Harypanbnble u nesnble ynucna. [Ipu3Haku 1€IMMOCTH LENTBIX YUCEI

OOBIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I, IMMPOLCHTEI, OeCKOHEUHbIE

NepUOANYECKUE ApooH

Panmonanphpie uncna. ApudmeTnyeckue OINEepaluyd C PaluoOHAIbHBIMU

qucCjiaMu

JetictButenbHble yncia. ApudMeTHIECKHIE ONepaluu C 1eHCTBUTSIIBHBIMU

qucCjiaMu

[TpuOnmkEHHBIE BBIUMCIIEHUS, IPAaBUjIa OKPYIJIEHUS, IPUKUAKA U OIEHKA

pe3ynbTaTa BBIYNCICHUN
AnreGpanyeckre BbIpaXeHUs
BykBeHHbBIE BBIpaKEHHS (BBIPAKEHHSI C IEPEMEHHBIMH)

CreneHns ¢ LOCSJIBIM ITOKA3aTCIIEM. CreneHs ¢ pallMOHAJIBHBIM ITOKA3aTCIIEM.

CBolicTBa CTENICHH
MHoroueHsl
Anrebpanueckas 1poob

ApudmeTnuecknii  KOpeHb  HaTypaslibHOM  cremeHu. JleiictBus ¢

apu(pMETHYECKUMH KOPHSMHU HATypaIbHOU CTETIEHU
YpaBHEHHUs U HEPABEHCTBA

[lenble 1 npoOHO-panOHANBHBIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH

ypaBHEHUU

[lensie u npoOHO-pariOHaNIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH

HEpPABEHCTB
Perenne TeEKCTOBBIX 3a/1a4
YucnoBbIe TOCIEN0BATEILHOCTH

ITocienoBaTeIbHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATEILHOCTEHN



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmerndeckass U reomeTpuueckas mporpeccur. Popmyna CIIOKHBIX
IPOLICHTOB
OyHKIMHU
@OynHkiys, crnocodsl 3amaHus ¢yHkuumu. I'padux  ¢yskuuu. O6macTb
ONpeNeieHusT W MHOXKECTBO 3HaueHM ¢Qynkuun. Hynu ¢yHkuumu.
[TpomexxyTKH 3HaKOIOCTOSIHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (DYHKIIHH.

Makcumymbl U MUHUMYMbl QyHkuuu. Haumbonbliee W HauMeHblee

3Ha4YeHUE (PYHKLIUHU Ha IPOMEKYTKE
KoopanHatel Ha IPSIMON U IIIIOCKOCTH
Koopaunarnas npsimast

JlexapToBbI KOOPAMHATEI HA IUIOCKOCTH
I'eometpus

['eomeTprueckue GpUrypsl 1 UX CBOMCTBa
TpeyronbHUK

MHOroyroiasHUKU

OKpy’KHOCTb U KpYyT

M3Mmepenne reoMeTpu4eCcKiX BEJIMUNH
BekTopsl Ha IIOCKOCTH

BeposiTHOCTB 1 cTathCcTHKa
OnucarenbHas CTaTUCTUKA
BepositHoCTh

KombunaTtopuka

MHuoxxecTBa

['pads
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