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INOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamMma mo anreOpe Ha YpPOBEHb OCHOBHOTO o0miero oOpasoBanus MOY
«TMMHA3USI Ne58» paszpaboraHa ¢ MOMOIIBIO KOHCTPYKTOpa padbounx mporpamm (hitps://edsoo.ru/)
B COOTBETCTBHH C TPCOOBAHUSIMH:

. ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;
. npuka3za MunucrepcrBa npocpenieHus Poccuiickoit @enepanuu s ot 31.05.2021 Ne 287

«O06 yTBepkaeHUU (eaepasbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAAapTa OCHOBHOTO
o01mero o0pazoBaHUs;

. denepanpHOl  00pa3oBaTeNbHOM TPOrpaMMBl  OCHOBHOTO  OOIEro  oOpa3oBaHUS,
YTBEP>KJICHHOM NpukazoM MuHuctepcTBa npocsenienus Pocculickont @epeparuu ot 18 mast 2023 r No
370;

. npukaza MunucrepcTsa npocsenieHus: Poccutickoit @eaepanuu ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsaka opraHu3aluu M OCYLIECTBIEHHMsS] 0Opa3oBaTelNbHOW JEATENbHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNbHBIM IMPOTrpaMMaM — OOpPa30BaTENbHBIM MpOorpaMMaM Ha4albHOTO
00111eT0, OCHOBHOTO OOIIEr0 M CPEIHETO 00IIEro 00pa3oBaHus»;

. CII 2.4.3648-20 «CaHHUTapHO-3MIUIAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusiIM
BOCIIUTAHUSI W OOYYeHHUS, OTAbIXa W O3[OPOBICHHS JETEH M MOJIOASKNY», YTBEPKICHHBIX
[IOCTaHOBJIEHUEM ITIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urnennyeckue HOpMaTuBbl U TPeOOBaHUS K OOECIEUCHUIO
6e3omacHoCTH U (Wian) Oe3BpedHOCTH AJis deloBeka (PaKTOpoB cpelbl OOUTaHUS», YTBEPKIACHHBIX
[IOCTaHOBJICHUEM IJIABHOT'O caHUTapHOro Bpada oT 28.01.2021 Ne 2;

. Konnenuuu mnpenonaBanus marematuku B Poccuiickoit  ®egepanuu  (yTBepxkaeHa
pacnopsokenueM IIpaBurensctBa Poccuiickoilt @enepanuu ot 9 anpenst 2016 r. Ne 637-p);

. yueOHOro IuiaHa ocHOBHOro oOmiero oOpazoBanus MOY «IMMHA3US No58» (B
ctpykrype OOIT OOO;

. paboueii mporpammbl Bociutanuss MOY «(I'MMMHA3US Ne58» (B ctpykrype OOIT OOO).

Pabouas mporpamMa mo mnpeamery «AusreOpa» OpPHUEHTHpOBaHA Ha CIEAYIOLIME LeJeBble
MIPUOPUTETHI JTyXOBHO-HPABCTBEHHOTO pPa3BUTHUS, BOCIUTAHUSA U COLUAIM3ALMHU OO0y4arouiuxcs,
chopmynupoBannbie B [Iporpamme Bociutanust MOY «I' MUMHA3U S Ne58».

Anrebpa sBIsieTcs OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOIO 00IIero o0Opa3oBaHUsS: OHa

o0ecrneynBaeT HU3y4yeHHUE IPYruX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYyHOTO, TaK M T'yMaHUTapHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOAOIDKEHHs OOpa3oBaHHWS W B TIOBCEAHEBHOW JKU3HHU.
PasButne y 00y4aronuxcsi HaydHBIX MPEICTABICHHUIA O IIPOUCXOKICHUH U CYIITHOCTH anreOpanyecKux
abcTpakuuii, cnocode OTpakeHUs MaTeMaTHyecKoil HaykoW SIBJIEHHI M MPOIECCOB B NPHUPOIE U
o0IIecTBe, POJIM MaTEMaTHYECKOTO MOJICTTUPOBAHNS B HAYYHOM ITO3HAHUH U B IIPAKTHKE CIIOCOOCTBYET
(hopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHS M KAau€CTB MBIIIJICHUS, HEOOXOANUMBIX TSl afanTalud B
cOoBpeMeHHOM 1M (ppoBoM ob1ecTBe. M3yuenne anredpbl o0ecrniednBaeT pa3BUTHE YMEHHs HaOM0AaTh,
CpaBHUBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JEHCTBUS M BBIBOABI, (OPMYIHPOBATH YTBEPIKICHHUS.
OcBoenmne kypca anreOpbl 00eCreunBaeT Pa3BUTHE JIOTHUECKOTO MBIIUICHUS OOYJaroIIUXCs: OHH
WCTIONB3YIOT JIEAYKTHBHBIE W WHAYKTHBHBIE pPAcCyXJICHUS, 0000IIEHHEe W KOHKPETH3aIuIo,
a0ctparupoBanne u aHajoruto. OOydeHwe anreOpe TMpeArnojaraeT 3HAYUTENBHBIA O00BEM
CaMOCTOSITEITEHOU JIESITETHHOCTH 00YJaIOIIMXCSI, TO3TOMY CAMOCTOSITEITFHOE PEIICHUE 3a/1a4 SIBIISETCS
peanu3anueil JesTeIbHOCTHOTO PUHIIKIIA O0yUSHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHO€ MECTO 3aHHMMAIOT COJEP)KaTeIbHO-METOAUYECKUE JITHHUU: «YUHciaa U BBIYHCICHU,
«AnreOpanyecKkue BBIpAKEHUS», «YpaBHEHHs U HeEpaBeHCTBa», «DyHkium». Kaxmas w3 3THX


https://edsoo.ru/

cofiepKareabHO-METOANYECKUX JIMHUN pa3BUBAaeTCs Ha MPOTHKEHUM TPEX JIeT U3ydeHUs Kypca,
B3aMMOJICHCTBYsl C APYTUMH €ro JHMHUSAMH. B Xome u3ydeHuss y4eOHOro Kypca OOy4aromumcs
MPUXOIUTCS JIOTHYECKH PacCyKAaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBsI3M C
3THM B MporpaMMmy Yy4eOHOTO Kypca «Airebpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPEJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jieiax MareMaTH4ecKoro oOpa3oBaHMs M CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYaIOUIMMUCS OCHOB YHHMBEpCAJIbHOIO MareMaruyeckoro sizbika. CopepikareiabHOU U
CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Uucla U BBIYUCICHUS» CIYKUT OCHOBOW JUIS JAIbHEWUIIETO U3Y4YECHUS
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO MBIILUIEHUS, (OPMUPOBAHUIO
YMEHUS MOJIb30BATHCS AITOPUTMAMH, a TAKKe MPUOOPETECHUIO TPAKTUIECKUX HABBIKOB, HEOOXOTUMBIX
JUIsl TIOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMUs
CBSI3aHO C PAlMOHAIBHBIMH W HUPPAIMOHAIBHBIMU YWCIaMH, (OPMHUPOBAHUEM IPEICTABICHUHA O
JCMCTBUTEILHOM YHUCIIE. 3aBEpIICHUE OCBOCHHS YHCIOBOW JIMHUU OTHECEHO K CpegHeMy O0memy
00pa3oBaHHUIO.

ConeprkaHue IByX alreOpandecKux JUHUNA — « ANreOpanveckue BhIpaXEeHUs» U « YPaBHEHHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHHIO Yy OOYYAIOIIMUXCS MaTeMaTW4YecKoro ammapara,
HEOOXOMUMOTO JJiIi  peUIeHHs 3aJad MareMaTHK{, CMEXHBIX TPEAMETOB M  IMPaKTHUKO-
OPHEHTUPOBAaHHBIX 3anad. Ha ypoBHe OCHOBHOTO o0mmero oOpa3oBaHUS Yy4eOHBI MaTepua
TPYIITUPYETCS BOKPYT PALlMOHAIBHBIX BBIPAKEHHNA. ANredpa JeMOHCTPUPYET 3HAYCHHE MAaTeMAaTHKH
KakK SI3bIKa JJISl IOCTPOCHUSI MaTeMaTHUECKUX MOJIEIICH, ONMCaHMsI TIPOIIECCOB U SIBICHUH PeaTbHOTO
mupa. B 3amaum oOydenusi anreOpe BXOAAT TakKe JMajbHEUIIEEe Pa3BUTHE aJTOPUTMHUYECKOTO
MBIIJICHHS], HEOOXOAUMOTO, B YaCTHOCTH, JIJIsl OCBOCHHUS Kypca MH(GOPMATUKH, M OBJIaJICHUE HABBIKAMU
JeTyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHIO
BOOOpakeHUsI, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue (GyHKIMOHATBHO-Tpa(QUUECKON JTUHUM HAIeJIeHO Ha MOoJydyeHHe O0yJaromuMHCs
3HaHUI 0 (DYHKIMAX KaK BaKHEWIIeW MareMaTH4yecKOW MOJAENM AJIS ONMUCAHMUA U HCCIICAOBaHMS
Pa3HOOOPAa3HBIX MPOIECCOB U SIBJICHHUN B IpUpoe U obmiecTBe. M3yuenne marepuana crmocoOCTBYeT
pa3BUTHIO y OOyYaroIIWXCs YMEHHUS HWCIOJNB30BaTh pa3jMyHbIE BHIPA3UTEIbHBIE CPEACTBA SI3BIKA
MareMaTuKh — CJOBECHBIC, CHMBOJHMYECKHE, TpauuecKkue, BHOCHT BKJIAL B (HOPMHPOBAHUE
MIPEICTABICHUN O POJIM MAaTEMATHKHU B PAa3BUTHH IIMBUIIM3ALNAN U KYIBTYPHI.

CornacHo yyeOHOMY MiiaHy B 7-9 kiaccax u3y4aercsi y4yeOHBIH Kypc «Amredpa», KOTOPBIi
BKJIIOYAET CJIeYIOIIHEe OCHOBHBIE pa3/ieibl coepkaHus: «Hucna u BeIYUCIEHUs», «AlredOpandyeckue
BBIpQXEHUS», «YPaBHEHUS U HEPAaBEHCTBa», «DyHKIUMNY.

Ha u3ydenue yueOHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3 gaca
B Hegento), B 8 kiracce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 yaca B Heneno).

COAEPKXAHUE OBYYEHUA
7 KJIIACC

Yucsa v BbIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO OT OAHON (HOpMBI 3amucu apobeit K Ipyroil.
[loHsATHE paLMOHAIBHOIO 4YHCHA, 3alKMCh, CPaBHEHHE, YIOPSIAOYMBAHUE PALHMOHAIBHBIX YHCE.
Apudmerndeckue IeHCTBUS C PallMOHATLHBIMU YUCIaMH. Perenue 3a1aq u3 peaqbHOM MPaKTHUKW Ha
4acTH, Ha JIPOOH.



CreneHb ¢ HaTypaJbHBIM [TOKa3aTeJIeM: ONpeAeIeHe, IPeoOpa3oBaHUE BBIPAKEHUN HA OCHOBE
OIIpeIeNIeHUs], 3anuch OONBIIMX Yncel. [IpoeHTsl, 3anuch NPOLEHTOB B BUAE ApoOU U ApoOH B BUIE
IIPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4l Ha MPOLIEHTHI, PEIICHNE 3a]a4 U3 PEAJIbHOM MPAKTHKU.

[TpuMmeHeHre TPU3HAKOB JEIMMOCTH, Pa3ioKEeHUE HA MHOXKUTEIN HaTypaJIbHbIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi B 00paTHasi MPOIOPIHOHATBHOCTH.

Anredpanyeckue BbIpasKeHHsI

IlepeMeHHBIE, 4YMCIOBOE 3HAUEHUE BBIPAKEHUSA C IEPEMEHHOH. JlomycTHMBIE 3HA4YEHHUSA
nepeMeHHbIX. [IpencraBneHne 3aBUCHMOCTH MEX/ly BeIMYMHAMU B Buje GopMyibl. Beruucienus no
¢dopmynam. IIpeoOpa3oBaHrie OyKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PABHbIE BBIPAKEHUs, IIPAaBUIIA
npeoOpa3oBaHUsl CyMM M IPOU3BEACHUH, MpaBUiIa PACKPBITUS CKOOOK M TPUBENEHUS IMOJOOHBIX
cllaraéMblX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM 10KA3aTeJIeM.

Opnounensl 1 MHorowieHbl. CreneHb MHorowieHa. ClO)KEHHE, BBIYMTAHHUE, YMHOXKEHHE
MHOTowIeHOB. DOpMyIbl COKpaIEHHOIO YMHOXKEHHMS: KBaJpaT CyMMBI U KBajpar pasHoctu. @opmyna
Pa3HOCTH KBaApaToB. PaznoxeHne MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBHja NpeoOpa3oBaHMs YpaBHEHUs, PaBHOCUIBHOCTD
YpPaBHEHUU.

JInHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YUCIIO KOPHEW JIMHEWHOIO YPaBHEHUs, PELICHUE
JTUHENHbIX ypaBHeHUH. CocTaBlieHUE YpaBHEHH 10 YCIIOBUIO 3aJauu. PeleHne TeKCTOBBIX 3a/1ad C
MIOMOUIBIO YPABHEHUN.

JluneliHoe ypaBHEHHE C JIByMs INepeMeHHbIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX
ypaBHEHMH C IByMs IEpeMEHHBIMU. PelieHne cucreM ypaBHeHuU# cnocoOoM noactaHoBkH. [Tpumepst
pELIEHNs TEKCTOBBIX 3a/1a4 C TIOMOILBIO CUCTEM YpaBHEHUM.

DOyHKIUH

Koopnunara Touku Ha npsMoil. UuciioBele MpoMexyTkH. PaccrosiHue Mexay IByMsl TOUYKaMHU
KOOpPAWHATHOW ITPSIMOM.

[MpsmoyronpHas cuctema koopauHar, ocu OX u Oy. AlOcumcca W oOpAMHATa TOYKM Ha
KOOpJMHATHOM mtockocTu. [Ipumepsl rpadgukos, 3a1aHHbIX popMynaMu. UTeHne rpadpukoB peaabHbIX
3apucumoctei. [lonstue gynkuuu. I'padpuk ¢pynkiuu. CpoiictBa pyHKkuuid. JIuneiiHas QyHkuus, eé
rpaduk. ['paduk ¢pynkuum y = [x|. ['padnueckoe penieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucsia v BbIYUCTCHUSA

KBanmparueiii kopeHb u3 uyucna. Ilonsarue o0 wuppanmonaspHoM uymcne. JlecsTuuHble
NpUOIMKEHUST UppalMOHANBbHBIX uucen. CBoilcTBa apudMeTnyecKux KBaJpaTHBIX KOpHEM U uX
pUMEHEHHE K IPeoOpa30BaHHUIO YUCIIOBBIX BHIPAKEHUI U BHIUMCIIEHUSAM. JleiCTBUTENbHBIE YUCIIA.

Crenens ¢ 1enbsIM noka3areneM 1 €€ cBoiicTBa. CTaHgapTHas 3aluCh YNCA.

Auredpanyeckne BbIpPaKeHH

KBanparHslil TpEXuiieH, pa3iaokKeHHe KBaIpaTHOTO TPEXUIEHa HA MHOKUTEIIN.

Anrebpanyeckast Apoos. OCHOBHOE CBOMCTBO anreOpandeckor apoou. CiokeHue, BEIYUTaHUE,
YMHOXXEHHUE, JAeJieHue anredpanueckux Apodeil. ParonanbHble BEIpaKeHUs U UX TpeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA



KBagparHoe ypaBHeHHE, (hopMylia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
ypaBHEHMH, CBOIAIIMXCA K JMHEHHBIM M KBaapartHeIM. [Ipocreiimme apoOHO-panroHaIbHbIE
YpaBHEHUS.

I'paduueckass wHTEpHpeTanus ypaBHCHUW C JByMsS NEPEMEHHBIMH W CHUCTEM JIMHCHHBIX
YPaBHEHUH C AByMs IIEpEMEHHBIMHU. [IpuMephl peleHns: CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au anredpandeckuM crocoooMm.

YuciioBble HEPABEHCTBA U UX CcBOWCTBA. HepaBeHCTBO ¢ OHON nepeMeHHOW. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJIHOM ITepeMeHHOM. CUCTEeMbI JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue Qynkmuu. OOmacTh ompeAereHUs W MHOXKECTBO 3HaueHMH (yHkmmu. CrocoObr
3aaHus QYHKITHA.

I'padux bynkuuu. Urenue cBoiicTB QpyHkuuu mno e€ rpaduky. [Ipumepsl rpadukoB GyHKIHIA,
OTPAKAIOIINX PEATbHBIC TPOIIECCHI.

OyHKIMY, OMTUCHIBAIOIINE TPSIMYIO U 00PATHYIO MPOIIOPIIUOHATBHBIC 3aBUCUMOCTH, UX TPAQHKH.
Oynxun Y = X2, Y = X3, y = VX, y=|X|. [paduueckoe pemenue ypaBHEHHH i CHCTEM YpaBHEHHIA.

9 KJIACC

Yuciia ¥ BLIYUCICHUA

PanyionanbHele yncia, MppalMoHaibHble YUCIa, KOHEUHbIE U OECKOHEUHBIE eCATUYHbIE APOOH.
MHOXeCTBO JIeHCTBUTENbHBIX YHCEN, IeHCTBUTEIbHbIE YNCIIa KaK OECKOHEUHBIE JIECTUYHBIE TPOOH.
B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHuE NeHCTBUTENBHBIX YUCEI, apu(METHIECKUE AEHCTBUS C NEHCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKpYXKAIOIIET0 MUpPa, JUINTEIBHOCTD MIPOLIECCOB B OKPYKAIOIIEM MUPE.

[Tpubnux€HHOE 3HAUEHUE BEIMUYMHBI, TOUHOCTh NpulmxkeHus. Okpymienue uucen. [Ipukuaka
U OLICHKA PE3yIbTaTOB BHIYMCIICHU.

YpaBHeHHUS M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PerieHue ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM. bukBagparHoe
ypaBHeHue. lIpumepbl pellleHHs ypaBHEHUN TpETbEed U YETBEPTOM CTENEHEH pPa3jIoKEHUEM Ha
MHOXXHTEIIN.

Pemenue npoOHO-pallMOHATBHBIX ypaBHEHUW. PerieHue TEKCTOBBIX 3a7ad anredpandecKuM
METOJIOM.

VYpaBHeHUe ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Perienne cucreM AByX TMHEMHBIX ypaBHEHUIN
C IByMs IIEpEMEHHBIMU. Pemenue cucreM AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYyroe —
BTOpO# cTeneHu. I'paduueckas HHTEpIpeTalus CUCTEMBl YPaBHEHUH C IBYMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1a4 aJIreOpandecKiuM CIocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHeNHBIX HEPABEHCTB C OTHOM ITEpEMEHHOM. Pelenne cucreM JINHEMHBIX HEPAaBEHCTB
c onHo nepemenHoil. KBagparHbie HepaBeHcTBa. [ paduueckas nHTEpIpeTalys HEPaBEHCTB U CUCTEM
HEPABEHCTB C JABYMS IICPEMEHHBIMH.

DOyHKIUHA



KBanparnunas gynkius, e€ rpaduk u cBoiictsa. [Tapabona, KoOpIuHATHI BEPIIUHBI TAPAOOIIHI,
OCh CUMMETPHUH TTapaboIIbl.

I'padukn pysxmmii: y =kx, y=kx +b, y=k/x, y=x3, y=x, y = [x| , # ux cBoiicTsa.

YucioBbIe MOCJI€10BATEILHOCTH U MPOrPeccun

[ToHsITHE YHUCIIOBOM MOCIIEOBATEIHHOCTU. 3aJaHHe IOCIEI0BATEIHHOCTH PEKYPPEHTHOM
bopmynoii u Gopmysoii N-To yieHa.

ApudmeTrndeckass U reoMeTpuueckas nporpeccuu. @opmMynbl N-ro wieHa apu@MeTHIECKor U
reOMETPUYECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

H3o00paxeHue 4neHOB apU(PMETHUYECKON U TEeOMETPUYECKOW TMPOrpeccuil TOYKaMu Ha
KOOPAUHATHOMU MJIOCKOCTH. JIMHENHBIN U S5KCIOHEHIMAIbHBIA POCT. CI0XKHBIE IPOLIECHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJ'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS  NporpamMmbl  y4eOHOro  Kypca  «Anredbpa»
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJIECHUEM HMHTEPECA K MPOLLJIOMY U HACTOSIIEMY POCCHUMCKOM MAaT€MAaTHKH, [IEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSIM POCCUHMCKUX MAaTEMaTUKOB U POCCHICKOM MaTe€MaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B IPYTUX HayKaxX U MPUKIATHBIX cepax;

2) rpaskIaHcKoe H TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U pealiu3allid  €ro Tpas,
MPEJICTABICHUEM O MaTeMaTH4YeCKHX OCHOBaX (DYHKIMOHHPOBAHHS PA3NUYHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPaKJaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
ATUYECKHUX MPOOIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HayKd, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-ITUYECKUX TPUHIIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) TpynoBoe BoCIUTaHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEUNICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOn
HaIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTeMaTMuecKoro oOpa3oBaHUsS Ha MPOTSHKEHUU BCe
KU3HHU JJIS YCTIEIHON MpodeCCUOHATBHON JeATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U TOCTPOCHHEM HHIWBHUIYaTbHOW TPAaeKTOPUU OOpa30BaHUS U JKU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIINTAHHE:

CIIOCOOHOCTBIO K OMOITMOHATIEHOMY M ACTETHUECKOMY BOCTIPUATHIO MATEMAaTHIECKUX 00BEKTOB,
3a7a4, peIeHUu, pacCyKIeHUH, YMEHUIO BUJIETh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHUEHTAIMEH B JEATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4dHBIX TMpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS UEJIOBEKa, TMPHUPOABI M  OOIIECTBA, MMOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl 4eTOBEUECKON NESTEIbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHUS [IUBUJIM3ALIUM, OBJIAJICHUEM SI3IKOM MAaTE€MaTHMKU U MAaT€MaTUYECKON KYIBTYypoill Kak
CpPEIICTBOM IO3HAHUS MHpPA, OBJIAJCHUEM NPOCTEUIIMMH HABBIKAMU  HCCJEI0BATENbCKOU
JIeSITCIIbHOCTH;

6) ¢pu3nyeckoe BoOCMUTAHHE, (POPMHpPOBAHHME KYJLTYPbI 310POBbI W 3MOLHMOHAJIBLHOIO
0J1aronmoJIy4msi:



TOTOBHOCTBIO NPHMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEICHHS
3I0pPOBOTO 00pa3za KU3HU (30POBOE MHUTAaHWE, COATAHCHPOBAHHBIA PEXHM 3aHATUH U OT/ABIXA,
perynsipaasi pu3nYecKasi akTUBHOCTS ), COPMUPOBAHHOCTHIO HABBIKA pe(IeKCUH, TIPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ TpaBa JPyroro YeiIoBeKa;

7) 3K0JI0rHYeCKOe BOCIITUTAHUE:

OpUCHTAIlMEH Ha NPUMEHCHHWE MaTeMaTUYeCKHX 3HAHWHA JUIs pelieHHs 3aha4 B 00JacTu
COXPaHHOCTH OKPYKAIOIIEH Cpe/ibl, INTAHMPOBAHUS TOCTYIKOB M OLIEHKU WX BO3MOXKHBIX TIOCIICICTBHIA
JUISL OKPYIKAFOIIIEH Cpeibl, 0CO3HAHUEM TIIO0ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM | ITyTel UX
peleHus;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHSIM COIHAJIbHOI M MPUPOTHON Cpe/bl:

TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBUAX HCOHpeHeHéHHOCTI/I, IMOBBIIICHHUIKO YPOBHA cBoen
KOMIIETEHTHOCTH 4€Pe3 IPAKTUYECKYIO IEATEIBHOCTD, B TOM YHCIIE YMEHUE YUYUTHCA y APYTUX JIFOIEH,
HpI/IO6p€TaTI> B COBMECTHOU ACATCIIBHOCTH HOBLIC 3HAHW S, HABBIKU U KOMIICTCHIIMHA M3 OIIbITA JPYTUX;

HEOOXOIMMOCThI0 B (DOPMUpPOBAHMM HOBBIX 3HAaHWK, B TOM uYuclie (HopMyIupoBaTh WJEH,
MOHATHUS, THIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM YHUCIIC paHEe HEHM3BECTHBIX, OCO3HABaTh
NeQUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE pa3BHUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIUIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIUIO KaK
BBI30B, TpEOYyIONmM KOHTPMEp, KOPPEKTHPOBAaTh MpPUHUMAEMble pEUICHUS | JCUCTBUS,
(hopMyITHpPOBATh U OIICHUBATh PUCKH U TIOCIEACTBHSI, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3naBare/ibHbIC YHHBEpCaAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jornvyeckue aeiicTBUA:

©®  BBUIBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMaTHYeCKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXIY MOHSTHAMHU, (POPMYITUPOBATH ONpPEACIICHUs TOHATHUN, YCTaHABINBAThH
CYIIECTBEHHBIM TpPHU3HAK KiacCU(HUKAIMKA, OCHOBAHMS JUIsi OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJIN3a;

©® BocnpuHMMaTh, (HOPMYIUPOBaTH W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC HU
OoTpUIaTeTIbHbIC, €IMHUYHbBIE, YACTHBIE U O0IIKe, YCIOBHBIE;

©®  BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M MPOTHBOpEUHs B (hakTax,
TAaHHBIX, HAOIOACHUSIX U YTBEPIKICHUSX, MIPEAJSIaraTh KpUTEPUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHIA;

©®  jgenarh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JICIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUEHUM, YMO3AKIFOUEHHUI 110 aHAJIOTHH;

©®  pa30Ouparh J0Ka3aTeabCTBA MAaTEMATHYECKUX YTBEP)KACHUH (MPSAMBIEC M OT MPOTHBHOIO),
MPOBOJUTH CAMOCTOSITEIbHO HECJOXKHBIE JI0KAa3aTelIbCTBAa MaTeMaTHYECKHX (DAKTOB, BBICTPAUBATh
apryMeHTaI1I0, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

©®  BBIOUpaTH CIOCOO pelieHus y4eOHO! 3a1a4un (CpPaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHMS,
BBIOMpATh HanboJee MOAXOAAIIUI ¢ YIETOM CaMOCTOSTENBHO BbIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareabCckue AeHcCTBYSA.

©®  ucHonB30BaTh BOMPOCH! KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (PUKCHPYIONTUE TPOTUBOPEUHE, MPOOJIIEMY, CaMOCTOSTEILHO YCTaHABIMBAaTh MCKOMOE W
JTaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UINIO0, MHCHHE;



©® [OpoBOAWTHL MO CAMOCTOATEILHO COCTABICHHOMY IUIAHY HECIIOKHBIA OSKCICPUMEHT,
HEOOJBIIOE HWCCIICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEH 0OBEKTOB MKy COOOM;

©® camocrosaTebHO (HOPMYIUPOBATH OOOOIIECHHS U BBIBOBI [0 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOJICHUS, WMCCJICIOBAaHUS, OIICHHWBATh JIOCTOBEPHOCTH IMOJYYCHHBIX PE3yIbTAaTOB, BBIBOJOB U
000011eHMI;

©®  OporHO3UpoOBaTh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKIKE BBIIBUTAThH MIPEAMOIOKCHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

©®  BBIIBIATH HEAOCTATOYHOCTh U M30OBITOUHOCTH MH(OPMAIIMU, TAaHHBIX, HEOOXOIMMBIX JIJIS
peIICHHS 3a/1a4H;

©®  BBIOMpaTh, AHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHEPOPMALIUIO
pa3IMYHBIX BUIOB U POPM IPEACTABICHUS;

©®  BeIOUparh popMy mpencTaBICHUS WHPOPMAIMK U WILTFOCTPHUPOBATH pEIIacMble 3a/1auu
cXeMaMH, JuarpaMMaMu, HHOH rpauKoi ¥ X KOMOMHAIIMSIMH,

©®  omeHuBarh HAAEKHOCTD MHPOPMAIMHM TI0 KPUTEPUSAM, MPEIIOKCHHBIM YUYUTEIEM WIIH
COPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHbIE YHUBEpCAJIbHbIe YUeOHbIE el CTBHA:

©® BocnpuHMMaTh U (HOPMYIHPOBATH CYKJACHHS B COOTBETCTBHH C YCIOBHSIMU U ICIIAMHU
OOIIIeHus, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1aui, KOMMEHTHPOBATh MMOJIyYCHHBIH PEe3yIIbTar;

©® B Xxome OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI, MPOOIIEMBI,
pemaeMoi 3aja4d, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA TOWUCK PEIICHHUs, COMOCTaBJISTH CBOM
CY)XIICHHSI C CY’KICHUSMU JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMUUe M CXOJICTBO IMO3UIIHIA,
B KOppeKTHOU (opme (HOpMYITUPOBATh PA3HOIIIACHS, CBOM BO3PAKCHHUS;

©®  npencTaBIATH PE3yNbTAaThl PEUICHHS 3aJaud, SKCIICPUMEHTa, HCCIICOBaHUs, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (opMar BHICTYIUIEHHMSI ¢ Y4ETOM 3a/iad MPEe3eHTAaluud U 0COOEHHOCTEH
ayJIuTOPHH,

©® noHMMAaTh W WCIOJH30BATH MPEUMYIIECTBA KOMAHIHON M WHIAMBHIyaTbHON pabOTHI MpH
pelieHIH yU4eOHBIX MaTEMAaTHUECKHUX 3a/1a4;

©® npuHUMaAThH TENb COBMECTHOW JCSTEIbHOCTH, TUIAHUPOBAThH OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacnpenensTh BUIbI pabOT, JOTOBapUBATHCS, OOCYXIaTh MPOIECC U PEe3ybTar padoTHl,
0000111aT> MHEHHS HECKOILKUX JTIOIEH;

©®  yuyacTBOBarh B TPyNmNoBbIX (hopMax paboOThl (0OCYXKIACHUS, OOMEH MHEHHUSMH, MO3TOBbBIE
IITYPMBI ¥ JPYTUE), BBITOIHATH CBOKO YacTh PaOOTHI U KOOPIAMHHPOBATH CBOM JCHCTBHUS C APYyTHMHU
YJIeHAMH KOMAaH/Ibl, OIICHHBATh KAa4eCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
cOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbBIE YHUBEpPCAIbHbIE yYeOHbIE IeiiCTBUS

Camoopranusaums:

©®  camMOCTOATENILHO COCTABJIATSH IJIaH, AITOPUTM PEIICHUS 33a1a49u (MU €r0 4acTh), BHIOUPATh
croco0 pelIeHus ¢ YIETOM UMEIOIIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPHAHTHI PEUICHUN C YUETOM HOBOW WH(POPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAIbHBI HHTEJLIEKT:

©® BrageTh crocobaMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3y/brara pelIeHHUs
MaTeMaTHYEeCKOH 3a/1a4u;



©®  npenBUIeTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHHU 3aJ1adl, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCTh HA OCHOBC HOBBLIX 06CTO$IT€JIBCTB, Haf/’IlleHHbIX OIJ_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;

(10} OLCHUBATb COOTBCTCTBUC PC3yJibTaTa ACATCIBbHOCTHU MMOCTaBJICHHOMN e 1 yCJIOBUAM,
OOBSICHATE MNPUYIUHBI OJOCTHXXCHUA HIIM HCAOCTHIXXCHHUA LICJIM, HAXOAWUTb OH_II/I6Ky, AaBaTb OLICHKY
HIPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3VJIBTATbBI
K xoHIy o0y4yenusi B 7 kjiacce 00y4aronIMiics MOJYUYUT CIAEAYIOIMINE MPEAMETHBIC PE3YJIbTaThI:

Yuciia ¥ BbIYMCICHHSA

BeImonHATh, coueTass yCTHbIE W THCBMEHHBIE TPUEMBI, apu(PMETHYEeCKHe ICHCTBUS C
palnMoHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Hau€HUs YMCIIOBBIX BBIPAKEHUH, IPUMEHITh pa3HO0Opa3Hble CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAYCHUH IPOOHBIX BBIPAXKEHUM, COIepKaINX OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[TepexoauThb OT O1HOM (HPOPMBI 3alIKUCH YUCEN K JIpyroi (mpeodpazoBbIBaTh JECITUYHYIO 1pO0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO ApO0B).

CpaBHUBaTh U YHOPSAA0UYUBATH PALIMOHAJIBHBIE YUCIIA.

OxpymsaTh uncia.

BbINONHATE NPUKUAKY U OLEHKY pe3yJbTara BBIYMCIEHUM, OLIEHKY 3HA4eHWH YHCIOBBIX
BbIpa)XeHUH. BBINONHATE 1€HCTBUS CO CTENEHAMU C HaTypaJIbHbIMU IIOKa3aTeNIIMU.

[TpyuMeHATh NPU3HAKK JETUMOCTH, Pa3jI0KEeHNE Ha MHO)KMTEIN HaTypaJIbHBIX YUCEIL.

Pemare NpakTUKO-OPMEHTHUPOBAaHHBIE 3a/a4M, CBS3aHHBIE C OTHOLICHUEM BEJIMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEIMYMH, IMPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJbTaThl PEUICHMs 3ahad C
y4€TOM OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpanyecKkyl0 TEPMHHOJIOTMIO W CHMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHUS yueOHOro Marepuaia.

HaxonuTe 3HaueHns: OyKBEHHBIX BbIPAXKEHUN MTPU 3a/1aHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHMs 1LENOr0 BBIPAKEHHWS B MHOTOWIEH INPHUBEIEHUEM IOJO00HBIX
CJIaraeMbIX, pacKphITHEM CKOOOK.

BBINOIHATE YMHOKEHUE OAHOYIEHA HA MHOTOYIEH M MHOTOYIEHA Ha MHOTOWIEH, IPUMEHSITh
(dbopMyIbl KBaZjpaTa CyMMBI U KBajIpaTa pa3HOCTH.

OcyuiecTBIATh pa3oKeHNEe MHOTOYJICHOB Ha MHOMKUTEIH C IMOMOUIbIO BHIHECEHUS 32 CKOOKH
001Iero MHOKUTEISI, TPYIIUPOBKHU CIIaraeMbIX, IPUMEHEHHs POPMYI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumeHsTh MpeoOpa3oBaHUsi MHOTOYIEHOB JUIS PELIEHUS Pa3IUYHbIX 3a]ad U3 MaTeMaTHKH,
CMEXXHBIX [IPEIMETOB, U3 pEabHON MPAKTUKH.

Hcnonb30Barh CBOMCTBA CTEMEHEH ¢ HaTypaJbHBIMU IOKa3aTessAMU il IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHeEliHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NpPHUMEHsAs IpaBWia Iepexoja OT
HCXOJHOTO ypaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCI0 KOPHEM ypaBHEHUS.

[TpumensTh rpaduueckre MeToIbl IPU PELICHUH JIMHEHHBIX YPABHEHUH U UX CHUCTEM.

[TonOupars mpuMepbl Hap YHUCEN, SBIAIOMUXCS PELICHUEM JMHEWHOTO ypaBHEHMs C ABYMs
MIEPEMEHHBIMH.



CtpouThs B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMH,
MOJIB3YSCh TPa(hUKOM, IPUBOAUTE IPUMEPHI PELICHHUS YPaBHEHHUS.

Pemrats crctemMbl IBYX JIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMH, B TOM YHCIIE TPapHUECKU.

CocTaBnsTh U pemars JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHUH 1O yCIOBUIO
3aJja4M, UHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33Ja4H MTOJyYCHHBIH Pe3yIbTaT.

DOyHKIUHA

N300paxarh Ha KOOPAMHATHOW MPSMOI TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpPAWHATAM,
Jy4H, OTPE3KHU, HHTEPBAJIbI, 3aIMCHIBATh YHCIOBBIC TPOMEKYTKH Ha alre0pandeckoM s3bIKe.

OtMeuars B KOOPAWHATHOHN IIOCKOCTH TOYKH I10 3a/JIaHHBIM KOOPAMHATaM, CTPOMUTH Ipaduku
TUHEUHBIX QyHKIHHA. CTpouTh rpaduK QyHKIUH Y = [X|.

OnwuceiBaTh C MOMOINBIO (YHKUIMH M3BECTHBIE 3aBUCHMOCTH MEXIY BEITUYMHAMH: CKOPOCTH,
BpeMs, PaCCTOsIHHE, 1IeHa, KOJINYECTBO, CTOMMOCTD, IIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmarp rpaduueckuii croco® MpeicTaBIeHUS M aHalu3a WHQOpMalWu, H3BICKATh H
MHTEPIIPETUPOBATh MH(POPMALIUIO U3 IPAHUKOB PEATBHBIX MTPOIIECCOB U 3aBUCUMOCTEH.

K xoH1y o0yueHus B 8 kjacce o0y4aronuiics NOJyYUT CIEAYIOIINE IPEAMETHbIE Pe3y/bTaThl:

Yuciia 1 BBIYUCICHUSA

Hcrnonb30BaTh HadyaIbHBIE ITPEACTABICHHS O MHOKECTBE ACMCTBUTEIBHBIX YACEI 111 CPABHEHMS,
OKpYIJICHUS ¥ BEIYUCIICHHUH, H300paXkaTh JEHCTBUTEIIbHBIC YMCIIa TOYKAMH Ha KOOPAMHATHOH MPSIMOA.

[TpuMeHATh NOHATHE apU(METHUYECKOrO KBaJPaTHOTO KOPHSA, HAXOOUTh KBaJpaTHble KOPHH,
UCTONB3Ysl TpPH HEOOXOJUMOCTH  KaJbKYISATOpP, BBINOJHATH MPeoOpa3oBaHMsl  BBIPAXKEHUH,
COJEPIKALLUX KBAJpaTHbIE KOPHU, UCIIONb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OONBIIMX U MAJbIX YUCEI C MTOMOILBIO IECATHUHBIX ApoOei u creneHei
gucina 10.

Auredpanyeckue BbIpaKeHHs

[TprMeHsITh NOHSTHE CTETIEHHU C LEJIbIM IT0Ka3aTeNIEM, BBIIIOJIIHATH TPE0Opa30BaHusl BbIpaKEeHUH,
COIEPIKAIIUX CTEIIECHU C LIEJIbIM ITOKA3aTeIIEM.

BoInonHATE TOX/I€CTBEHHbIE MPeoOpa30BaHMs PAllMOHAIBHBIX BBIPAKEHUI Ha OCHOBE NPaBUII
JeWCTBUI HaJl MHOTOWIEHAMHU U alreOpandeckuMu ApOOsIMH.

PacknanpiBarh KBaJpaTHbIA TPEXWICH HA MHOXKHUTEIIN.

[TpumensaTh npeoOpa3oBaHUs BBIPAXKEHUI I pelieHHUs] Pa3IUYHbIX 3ajad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHelHbIE, KBaAPaTHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHHSI, CBOJISIIIAECS K HUM,
CUCTEMBI JIByX YPaBHEHUH C JBYMs IEPEMEHHBIMH.

IIpoBOaUTE IpOCTEMIINE HCCIEAOBAHMS YPAaBHEHHMII M CHCTEM YPAaBHEHHMI, B TOM 4MHCIIE C
pUMEHEHHEM TpadUuecKuX IMpeCTaBlIeHU (ycTaHaBIMBaTh, UMEET JM YpaBHEHHE WJIM CHCTEMa
YPaBHEHUN PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

[TepexoauTh OT coBecHOM (HOPMYTUPOBKU 3a7a4uM K €€ anredpandeckoil MOJEIH € MOMOIIbIO
COCTaBJICHUS YPABHEHUS WIH CUCTEMbI YPAaBHEHUM, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYyYEHHBIN pe3yNIbTar.

IIpuMeHATh CBOWMCTBAa YHUCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH, PEINaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEMEHHON M MX CHCTEMBI, JaBaTh IpauuecKyr0 MIUTIOCTPALUI0 MHOXKECTBA
pEILICHNI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.



DOyHKIUHA

[TorrMaTe W MCMONB30BATh (PYHKIMOHAIBHBIC TOHSTHS U S3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003Ha4YeHUs1), OMpeNeNiATh 3HaueHHe (PYHKIMHM MO 3HAYEHUIO apryMEHTa, OIpPENeNATh CBOWCTBA
byHkwn 1o e€ rpaduky.

Crpouts rpaduKu 3JIeMEeHTapHBIX (QYHKIHHA BUA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIHCBIBATH CBONCTBA YHCIOBOI (YHKIHH IO €& rpaduKy.

K xoH1y o0ydeHus B 9 kiaacce o0ydaronuiics NOIyIUT CIEAYIOIINE IPEAMETHBIE Pe3y/IbTaThl:

Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh U YIOPSA0UYHUBATH PALlMOHAJIBHBIE U UPPALIMOHAJILHBIE YHCIIA.

BreimonHATe apudmeTnyeckre ACWCTBUS C PALUMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE H
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUS C UPPALlMOHATIbHBIMU YHCIAMH.

HaxonuTe 3HaueHWs creneHeil ¢ LEeNbIMU I0Ka3aTessiIMM M KOpPHEH, BBIYUCIATh 3HAYCHMS
YKCJIOBBIX BBIPA)KEHU.

OKpyIsaTh NEHCTBUTENBHBIE UMCIIA, BBIIOJIHATH NPUKUAKY PE3YJIbTara BBIYACICHHM, OLICHKY
YHCJIOBBIX BBIPA)KEHUN.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHMs, YPaBHEHUS, CBOSIIMECS K HUM, MpOCTeHIIne
JIPOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cuctembl AByX JIMHEMHBIX YpaBHEHUN C JBYyMs IIE€PEMEHHBIMH M CUCTEMBI JABYX
YpaBHEHUM, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEHHBIM.

Pemiars TekcTOBBIE 337a4M anredpanyeckuM CHOCOOOM C MOMOUIbIO COCTABICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHHUM C ABYMS IIEPEMEHHBIMH.

ITpoBomuTe TpOCTEHIINE UCCIECAOBAHNSA YPAaBHEHHH M CHCTEM YpaBHEHHUM, B TOM YHUCIE C
IpUMEHEHHEM TpadUuecKuX IMpeiCcTaBlIeHU (ycTaHaBIMBaTh, UMEET JHM YpaBHEHHE WJIM CHCTEMa
ypaBHEHMH pELIeHHUs], €CIIU UMEET, TO CKOJIBbKO, U TpoYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, U300paXKaTh PEllIEHUE HEPABEHCTB
Ha YMCJIOBOM IPSIMOM, 3aIIUCBHIBATH PEUICHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHME KBaJpaTHOE
HEPAaBEHCTBO, M300pakaTh pELIEHHE CHCTEMbl HEPAaBEHCTB HA YHCIOBOM MpPSAMOM, 3amKChIBaTh
pELIEHNE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a/]ad.

DOyHKIUH

Pacno3naBarh (QyHKIMM HM3y4eHHBIX BUAOB. IlOKa3bIBaTh CXEMAaTHYECKHU pPAcCIOIOKEHHE Ha
KOOpPAMHATHOU IIJIOCKOCTH rpadukoB byHKIMi
puma:y = kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucumMoct: OT
3Ha4eHUI K03(p(PUIIMEHTOB, OTUCHIBATh CBOMCTBA (DYHKIIMA.

Crpoutb u u300pakaTb CXeMaTH4eCKH rpaUKu KBaAPAaTUUHBIX (GYHKIIMHA, ONHUCHIBATh CBOMCTBA
KBaJpaTUYHBIX (PYHKIMHA 1O UX rpaduKam.

Pacno3naBarh KBaJpaTH4yHYIO (QYHKIHUIO 1O (hopMylie, MPUBOIUTH MPHUMEPHI KBAaIPATHUHBIX
GbyHKIUI U3 peallbHON KU3HH, GU3UKU, TEOMETPHH.

YucnoBble MOCIAEI0BATEIBLHOCTH U NPOTrPeCcCHH

Pacno3naBarh apuMeTHdecKkyl0 M TE€OMETPUYECKYI0 HPOrpPEecCHM MpU pa3HBIX crocodax
3alaHusl.

BBINONHATE BBIYMCIEHUS € MCIOAB30BaHMEM (OpPMyn N-ro wieHa apupMeTH4eckol u
FEOMETPUYECKON MPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.



N3006paxars 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemiaty 3amaun, cBsi3aHHBIE C YHUCIOBBIMH MOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a7add U3
peaNbHOM XHU3HU (C UCTIOIH30BAHUEM KAIBKYISATOPA, HU(DPOBBIX TEXHOJIOTHH).

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHsI 00pa30BaHUs)



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonunuectBo yacos
Ne DJNEeKTPOHHbBIE (undpoBsie)
HanmeHoBaHUE pa3iesioB U TEM MTPOTPaMMBbI Konrponen | Ilpakruueck
/1 Bcero o0pa3oBarebHbBIE PECYPChI
bIe paboThl | We PabOThI
1 Yucaa v BelUMCIeHNs. PanimoHansHbIe Yyncia 25 1 {1&?&6/3;110;1;20 u/7415b90]] HOK
bubanoreka OK
2 AZreOpaHIeCKHE BLIPAXCHNA 21 L L[ttps://m.edsoo.ru/7f415b90]] :
[[BuGmmoTteka HOK
3 YPABHCHHS H HEPABCHCTBA 20 1 https://m.edsoo0.ru/7f415b90]]
bubnmnorexa OK
4 Koopnunaret i rpaduku. OyHKImIH 24 1 L[ttps://m.edsoo.ru/7f415b90]] !
[[BuGmmoTeka [HOK
S TosTopenue u 060dmenne 6 . https://m.edsoo.ru/7f415b901]]
OBUIEE KOJIMYECTBO YACOB T10 [TPOI'PAMME 102 5 0
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8 KJIACC

Ne KonnuectBo yacos
HaumeHOBaHKE Pa3IeaoB ¥ TEM IPOTPAMMEI [paxtuec DJIEKTPOHHbIE (undposbIe)
Bcero KoHTponsx e o0pa3oBarebHbIE PECYPChI
bI€ pabOTHI
paboThI
[[PubnmoTeka LHOK
1 Yucna v Berancienus. KBagparueie KopHU 15 https://m.edsoo.ru/7f417afs]]
2 Uwncna u Beraucnenns. CTeneHs ¢ LelbIM IoKa3areieM 7 [[BHG_HHOTeKa HOK
https://m.edsoo.ru/7f417af8]]
N bubnroreka LHOK
. I
3 Anrebpanueckue Boipaxenus. KBaaparHeiii TpéxuieH 5 https://m.edsoo.ru/7f417afs]]
[[PubGnmoTeka LHOK
4 Anrebpanueckue BblpaxeHus. Anredpanyeckas Apoob 15 1 https://m.edso0.ru/7f417af8]]
[[BubmmoTeka [HOK
) VYpaBHeHus 1 HepaBeHCTBA. KBapaTHble ypaBHEHUS 15 1 https://m.edso0.ru/7f417af8]]
. [[BubmmoTeka [HOK
6 VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI ypaBHEHHHA 13 https://m.edso0.ru/7f417af8]]
[[BubmmoTeka [HOK
7 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 https://m.eds00.ru/7f417af8]]
[[BubmmoTeka [HOK
8 DyHKLUHH. OCHOBHEIE IOKATHS > https://m.edsoo.ru/7f417af8]]
[[BubmmoTeka [HOK
9 Dymxuun. Hucnoseie dyniimn d https://m.edsoo.ru/7f417af8]]
[[bubnuotexa HOK
10| Hosropenne 1 obodmenne 0 1 https://m.eds00.ru/7f417af8]]
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 5 0
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9 KJIACC

No KommuecTBo yacoB

HaumeHoBaHue pa3zienoB v TeM IpOrpaMMBbI [IpaktHye | DJIEKTPOHHBIE (uudpoBsbIe)
/1 Beero Konrpomss cKHe o0pa3oBaTebHBIE PECYPChI

bI€ pabOTHI
paboThI

1 Yucna v BelYrcineHus. J[elCTBUTENbHbBIE YnCTa 9 LE?&?Z&OZZI;& u/7£419d08]] HOK
2 VpaBHEHHsT M HEpPaBEHCTBA. YPABHEHUS C OAHOU 14 1 [[bubnuotexa HOK

HIEPEMCHHOI https://m.edsoo.ru/7f419d08]]
3 VYpaBHeHus v HepaBeHCTBA. CUCTEMBI YpaBHEHUM 14 1 L['[]'[SFI:S,G/J;I:T]OZZI;?)O ru/7£419d08]] HOK
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 L[t]tspl)/flj;lr/lnozzzgo u/7§419408]] HOK

[[bubnuotexa HOK
> | Cynxuum 16 . https://m.eds00.ru/7f419d08]]
6 YucaoBele MOCIEI0BATEILHOCTH 15 1 }[][,[},[3;86_/3?“0231;20 u/7§419408]] HOK
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIUs 3HAHU I 18 1 L[t]?[;/lsi?/glr/lnozglé?)o u/7£419408]] HOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0
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