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MNOACHUTEJIbHAS 3AIINCKA
Hacrosmas pabouast nporpamma pa3padoTaHa B COOTBETCTBHH C:
- ®eaepanbHBIM 3aKOHOM OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoii @eneparumy» (crateu 12, 30);
- denepanbHBIM TOCYJApCTBEHHBIM O0OpPa30BaTENbHBIM CTAHJAPTOM OCHOBHOTO OOIEro oOpa3oBaHMs, YTBEP:KIEHHBIM IMpUKa3oM MuUHHCTEpPCTBA
npocsenienus: Poccuiickoit @enepanun ot 31.05.2021 Ne 287 (¢ U3MEHEHUSIMHU );
- ®denepanpHOM 00pa30BaTEILHON IPOrPAMMONM OCHOBHOTO 0011IeT0 00pa30BaHus, YTBEPKAEHHOU MMprUKa3oM MHUHKCTEpCTBA MpocBenieHus Poccuiickoit
@enepauun ot 18.05.2023 Ne 370 (c n3smMeHEeHUsIMH, BHECEHHBIMU ITpUKa3aMu MuHucTepcTBa npocselienus Poccuiickoit @enepanuu ot 09.10.2024 Ne
704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808);
- ®enepanbHON paboyeil mporpaMMoii OCHOBHOT'O 0011ero o0pa3oBaHus 10 y4eOHOMY mpeameTy «Anredpa» (mis 7-9 kiaccoB, 6a30BbIil YpOBEHB) (B
NENCTBYIOIIEH PelaKIun);
- OenepanbHBIM NEpeyHEM Y4eOHUKOB(B aKTyaJIbHOM peaKium).

Anrebpa sBIS€TCS OJHMM W3 ONOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHa OOECIeYMBAaeT WM3YYEHHE JAPYTHX AMCUUIUINH, Kak
€CTECTBEHHO-HAYYHOI'0, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXO0IMMO /7Sl MPOAOKEeHUs: 00pa30BaHUs U B IOBCETHEBHOM Ku3HU. PazBurtue
y 00ydYarommxcsi HayYHBIX MPEJICTABICHUNA O MPOMCXOXIECHUH W CYIIHOCTH aireOpandecKux aOCTpaKIMid, Croco0e OTPaKEHHS MaTeMaTHUECKOU
HAyKOW SIBJICHUI U MPOIIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMAaTHYECKOTO0 MOJCIUPOBAHMS B HAyYHOM MO3HAHMM M B MPAKTHKE CIIOCOOCTBYET
(OopMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KAyeCTB MBIIUICHHUS, HEOOXOIMMBIX Ul aJanTalud B COBPEMEHHOM IdpoBoM odmiectBe. 3ydenue
anreOpel o0ecrieurBaeT pa3BUTHE yMEHHsI HAOI0JaTh, CPaBHHUBATh, HAXOJAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTHU
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JIEHCTBHS M BBIBOIBI, (hopMynupoBaTh yTBepxaeHus. OcBoeHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUIEHUS! OOYyYaroIuXcs: OHM HCHOJB3YIOT JEeIyKTHBHbIE M WHAYKTUBHBIE pAcCyXJIEHHUs, 0000LIeHHEe W KOHKpPETH3alHIo,
abctparupoBanue u a”ayioruto. OO0yueHue anreOpe mpenrnosiaraeT 3HAYUTENbHBIH 00BEM CaMOCTOSITEIIBHOU JEATEIbHOCTH OO0YYaroIIMXCS, MOAITOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 ABISETCS peaan3alueil 1eaTeIbHOCTHOTO IPUHIUIA 00yUeHHS.

B crpyktype mporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOrO oOLIero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMMAIOT COJEpPKATEeNIbHO-
MeToJMYecKue JUHUU: «Yucna W BBIYUCICHUA», «ANTeOpanyecKkue BBIpOKEHUS», «YpaBHEHHUS W HepaBeHCTBa», «DyHkmum». Kaxkgas u3 3Tux
COZIePIKATEIBHO-METOJUUECKUX JINHUI Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET M3YYECHHUs Kypca, B3aMMOACWUCTBYS C APYTUMH €ro JHHUsAMHU. B xome
U3y4eHUs: yuyeOHOro Kypca oOyyaromuMCsl IPUXOAUTCS JOTMUECKH PacCyk/1aTh, MCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN sA3bIK. B CBsA3M ¢ 3THM B
IporpaMMy y4eOHOTo Kypca «Anredpa» BKIIOUYEHBbl HEKOTOPbIE OCHOBBI JIOTMKH, IPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4eCKOTro
00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAZCHUIO O0YYaIOIIUMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTH4ecKoro s3blka. CojepiKaTelbHOM U CTPYKTYpPHOH
0COOEHHOCTBIO YYEOHOTO Kypca «Aredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yucna M BBIUUCICHHS» CIY>KUT OCHOBOW [UIsl JAlbHEHIIET0 HW3yYeHUs MAaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y
00yYaroImuXxcs JIOTHYECKOTO MBIIUICHHSI, (OPMHUPOBAHUIO YMEHHUS IOJIb30BAThCS aNTOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB,
HEOOXO/MMBIX JUIsl TTOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOIO OOIEro OOpa3oBaHMs CBSA3aHO C PALMOHAIBHBIMHU U
UppaIMOHATFHBIMU YUCIIaMH, (OPMHUPOBAHHEM TIPEJICTABICHUN O NEHCTBHTEIBHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS UYHUCIOBOW JIMHUM OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIO.

Copepxanue AByX alreOpandecKkux JMHUNA — « Alredpandeckue BhIpaKEHUs» U «YpaBHEHUS M HEPaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y
oOyJaromuxcss MaTeMaTHYECKOTO armnapara, He0OX0AUMOTO JUIsl PELISHHUs 3a/lad MaTEeMAaTHKH, CMEXKHBIX MPEIMETOB M MPAKTHUKO-OPUESHTHPOBAHHBIX



3agad. Ha ypoBHE OCHOBHOTO 00111ero oopa3zoBanus y4eOHBIH MaTepuan IpyNIupyeTcss BOKPYT pallMOHAIBHBIX BBIpaXEHUH. Anredpa JeMOHCTPUPYET
3HAYCHUE MATEMAaTUKHU KaK SI3bIKa ISl MOCTPOCHUSI MAaTEMaTHUECKUX MOJIEIICH, ONTMCAHUs MIPOIECCOB U SBICHHUI pealbHOTO MHpa. B 3amaun o0yueHwust
anreOpe BXOIAT TaKXkKe JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJMMOr0, B YaCTHOCTH, JJISi OCBOEHHS Kypca MH(POPMATUKU, H
OBJIaJICHUE HAaBBIKAMH JICITYKTHBHBIX paccyaeHuil. [IpeoOpazoBaHne CHMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BHTHIO BOOOpaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanre (QyHKIMOHAIBHO-TpaUUECKON JIMHUM HAIeJICHO Ha IMOJyYeHHE OOy4YalolmMMHCS 3HaHMKW O (QYHKIUAX Kak BaKHEHIICH
MaTeMaTHYeCKOM MOJENu Ui OMHCAHUS W HCCICAOBAaHUS Pa3HOOOPA3HBIX IMPOIECCOB W SABIEHHH B Ipupoje M obmecTBe. M3ydeHue martepuana
CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS YMEHHUS WCIOJIb30BaTh pa3iMuYHbIC BBIPA3UTEIILHBIC CPEICTBA S3bIKAa MATEMAaTHKH — CIIOBECHEIC,
CHMBOJIMYECKHE, TpapHUeCKue, BHOCUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUI O PO MATEMATUKU B Pa3BUTUU IIMBUJIM3AIMU U KYJIBTYPHI.

CornmacHo yueOHOMY ITuTaHy B 7-9 Kilaccax HM3y4daercss Yy4eOHBIM Kypc «AunreOpa», KOTOPBIM BKIIOYACT CIICAYIONINE OCHOBHBIC Pa3iciibl
cozepkanus: «Yucna u BBIYUCICHUSD), «ANITeOpanvecKue BIPAKEHU», « Y PABHECHHS U HEPABEHCTBaY, «DyHKIIMNY.

Ha m3yuenne yueOHoro kypca «Anredpa» orBoaurcs 306 gacoB: B 7 kimacce — 102 vaca (3 gaca B Henenmo), B 8 kimacce — 102 gaca (3 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeeINIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucia 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHON (POPMBI 3amucu Apodeit k aqpyroil. [lonsTie pannoHaaIbHOTO YKCia, 3aKCh, CPABHEHHE,
YHOPSIOYMBAHUE PALMOHANBHBIX Yncell. ApupMeTndeckue ASHCTBUS ¢ PallMOHAIbHBIMU YMCIaMu. Pelenue 3a1ay U3 peaabHON MPaKTUKU HA YacTH,
Ha JIpoou.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpeiesieHHe, NpeoOpa3oBaHME BHIPAXKECHUNH Ha OCHOBE ONPEIENCHMs, 3alUCh OOJBIIMX YHUCEI.
ITponieHTsl, 3aIIUCh MPOLIEHTOB B BHJIE IPOOH U APOOH B BUJE NMPOLEHTOB. Tpy OCHOBHBIE 33/1a4K Ha MPOLIEHTHI, pEIIEHUE 3a1a4 U3 PEaIbHOM MPaKTHKU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTyPAJIBHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, YKMCIOBOE 3HAYEHHE BBIPAXKEHUS C IEpeMEHHOW. JlomycTuMmble 3Ha4YeHMs NEepeMeHHbIX. lIpencraBieHne 3aBUCMMOCTH MEXIY
BEIMYMHaMU B Buje Gopmyibl. Beruucnenus no gopmynam. [IpeoOpasoBaHre OyKBEHHBIX BBIPa)KEHUMN, TOXKAECTBEHHO PaBHbIE BBIPAXKEHUS, IpaBuia
peoOpa3oBaHusl CyMM U IPOU3BEACHUH, TpaBUiia PaCKphITUs CKOOOK M MIPUBEJACHUS NOJOOHBIX ClIaraeMblX.

CpoiicTBa cTeneHu ¢ HaTypajgbHbIM MoOKa3aTesneM. OnHouleHbl U MHOrowieHbl. CreneHb MHOrowieHa. Clio)KeHHE, BBIUYMTAHHUE, YMHOXKEHUE
MHOTo4JI€HOB. POpPMyJIbI COKPAIEHHOTO YMHOXKEHHU: KBaApaT CYMMBI U KBaapaT pasHocTu. @opmyina pazHOCTH KBaapaToB. Pa3iioxkeHne MHOTO4IEHOB
Ha MHOXXUTEIIH.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YPaBHEHUS, IPaBUiIa IPeoOpa30BaHUsl ypaBHEHUS, PABHOCUIIBHOCTh YPABHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NMEPEMEHHON, YACIO KOPHEW JTMHEMHOIO ypaBHEHUS, PELICHUE JTUHEUHBIX ypaBHEHHH. COoCTaBlIeHUE ypaBHEHUI
10 YCIIOBHIO 3a/1auM. PelieHne TeKCTOBBIX 33/a4 ¢ MOMOIIbI0 ypaBHeHUI. JIMHeliHOe ypaBHEHUE ¢ IByMs IEpEMEHHBIMU U ero rpaduk. Cuctema AByxX
JUHEWHBIX YpaBHEHUH ¢ JByMs NepeMeHHbIMH. PerieHue cucreM ypaBHEHUH CIOCOOOM MOJCTaHOBKH. [IpuMepsl pelleHHss TEeKCTOBBIX 3aday C
MMOMOIIBIO CUCTEM YPAaBHEHUU.

DyHKUNH

Koopaunara Toukn Ha npsmoil. Yucnossle npoMexyTkH. PaccTossHre Mex 1y IByMsI TOUKAMH KOOPAMHATHOM MPSMOM.

[IpsimoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. Abcuucca 1 OpJiuHaTa TOYKM Ha KOOPJIUHATHOM miiockocTh. [IpumMeps! rpadukoB, 3aJaHHBIX
¢dbopmynamu. Yrenue rpagpukoB peanbHbIX 3aBucuMocTeil. [lonstue pynknuu. I'padux ¢pynkuu. CoiictBa Gpynkuumii. JIunelinas gpynkuus, e€ rpaduxk.
I'padux pynkuum y = [x|. I'paduueckoe perienne THHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanpatusiit kopenb u3 uyucna. Ilonstue o6 wuppanuvoHanbHOM uyucie. JlecaTuyHble NPUOIMKEHHS HppalroHaibHbIX uuncen. CBoiicTBa
apu(pMeTHYECKNX KBAJPAaTHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUN U BHIYMCICHUAM. [lelicTBUTENbHBIE YHCIIA.

Crenens ¢ 1eNbIM MTOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCTa.

Aaredpanyeckue BbIpaKeHH



KBanpaTHslil TpEXUiieH, pa3aoKEeHUE KBAPAaTHOIO TPEXUWIEHAa HA MHOXKHUTEIIN.

Anrebpanyeckasi 1poOb. OcHOBHOE CBOICTBO anredpanyeckoit 1podu. CioxeHue, BHIUUTAHUE, YMHOKEHUE, JIeJICHHE aaredpandeckux JIpooeil.
ParonanbHbie BRIpaskeHHUs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopMmyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUMH, CBOASIIUXCS K JUHCHHBIM U
kBaapaTHbIM. [IpocTeiiue n1poOHO-paloHaIbHbIe YPaBHEHUS.

I'paduueckas nHTEpIpETalM YPABHEHUH € IByMs TIEGPEMEHHBIMU M CHCTEM JIMHEHHBIX YPAaBHEHUU C IByMs IEpeMEeHHbIMH. [IpuMeps! pemeHus
CUCTEM HEJIIMHEWHBIX YpPaBHEHMH C JBYyMs MEpeMEHHbIMH. PelieHue TEeKCTOBBIX 3a/ad anredpandeckuM crocodoM. UuciioBble HEpPaBEHCTBA M UX
cBoiicTBa. HepaBeHCTBO ¢ OJHOM NepeMeHHOH. PaBHOCMILHOCTh HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOW MepeMeHHOW. CUCTEeMbl JTUHEUHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUH

[Monstre dpynkuu. OOIaCTh OMpECIICHUs 1 MHOXKECTBO 3HaYeHU QyHKIMU. CriocoOs! 3ananus pyHknuil. ['padux Gyakuuu. Urenue cBOHCTB
¢byukun no e€ rpaduky. Ilpumepsl rpadukoB (QyHKIMIA, OTpakarOIIMX peanbHble Hporecchl. DYHKIUH, OMUCHIBAIOIINE MPSIMYIO U OOpaTHYIO
IIPOIIOPIHOHANBHEIE 3aBHCHMOCTH, X rpaduxi. Oynkmmn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenne ypaBHEH I 1 CHCTEM yPaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanuonaneHple 4Kcna, MppalMOHAIBHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE JECATUYHBIE JpoOH. MHOXKECTBO [EHCTBUTEIBHBIX YHCET,
JEHCTBUTENbHBIE YMCIIa KaK OECKOHEUHbIE JECATUYHbIE ApoOU. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JEHCTBUTEIBHBIX YUCET U
KoopAnHATHOH npsimoii. CpaBHEHHE JeHCTBUTENBHBIX YKCeN, apudMeTHueckue 1eHCTBUS ¢ IeHCTBUTEIbHBIMHI YHCIaMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPa, JUIMTEILHOCTD IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

[TpubnnxEéHHOE 3HaYeHNE BETMYHUHBI, TOYHOCTH MpuOmkenus. Oxpyriaenue yncen. [Ipukuaka 1 olieHKa pe3ynbTaTOB BEIUMCICHHH.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASAIIMXCSA K JINHEWHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHNH, CBOISIINUXCS K KBaJApaTHBIM. bukBagpatHoe ypaBHeHue. [Ipumeps! pemeHns ypaBHEHUN TpeThen
Y YETBEPTOU CTEIEHEN Pa3IOKECHUEM HAa MHOKUTEIIN.

Pemenue npoOHO-pallMOHAIbBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ IByMs NTEpEeMEHHBIMU U ero rpaduk. Perenne cucreM AByX JIMHEHHBIX ypaBHEHUH ¢ ABYMs NepeMEeHHbIMU. PelieHne cucteM AByx
YpaBHEHU, OJTHO U3 KOTOPBIX JUHEHHOE, a JPyroe — BTOpoH creneHu. I'paguueckasi HHTEpIpeTas CHCTEMbl YPaBHEHUH ¢ ABYMS [IE€PEMEHHBIMHU.

Perienue TekcTOBBIX 3a7au anredpandeckuM criocodoM. YuciioBble HEpaBeHCTBA M UX CBOICTBA.

Pemienne nuHEHBIX HEPABEHCTB C OJHON EPEMEHHOI.

Pemienue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHON nepemeHHol. KBaapaTHble HepaBeHCTBaA. ['padudeckas HHTEpIpeTalusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JByMs IIEPEMEHHBIMU.

DyHKUMH

KBanpartuunas ¢pynkuus, e€ rpaduk u ceoiictsa. [Tapabona, KoopauHATHI BEPIIMHBI TapadoJibl, OCb CHUMMETPHUH MapadoIbl.

I'paduku Gynxmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , u ux cBoiicTsa.



YucnoBbie NOCTIEA0BATEIBLHOCTH H NPOrPecCHm

[ToHsiTHE YUCIIOBOM MOCIEOBATEILHOCTH. 3aJaHHe MTOCIIEJOBATEILHOCTH PEKYPPEHTHOM PopMyIioif U (OpMyIIOH #-T0 YiieHa.

Apudmernueckas u reomerpuueckas nporpeccur. Gopmysbl 7-ro wieHa apuYMETHUECKOW U T€OMETPHUECKOM MPOTPECCHid, CYMMBI MEPBBIX /1
WwieHoB. M300pakeHHe YeHOB apu(METHYECKOM W TIeOMETPUYECKOM TIPOrpecCHii TOYKAaMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIH W
9KCIIOHEHIMAIBHBIA pOCcT. CII0KHbBIE POLIEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pPe3yJIbTAaThl OCBOCHHS MPOTrpaMMbl yUeOHOT0 Kypca «Asredpay xapaKTepu3yoTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTEeMaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSM POCCHUHCKHX
MaTEMaTHKOB M POCCUHCKON MaTeMaTUYECKOM MIKOJIbI, K HCIIOIb30BAHUIO 3TUX JIOCTHXKEHUN B IPYTUX HAayKaxX U MPUKIATHBIX cepax;

2) rpa:xIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W pealu3allid €ero TMpaB, MNPEACTaBICHHEM O MaTeMaTHUYeCKUX OCHOBAxX
(YHKIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHUHN, POLIEAYP TPAXKAAHCKOTO 00IIECTBa (HAaIpuMep, BBIOOPHI, OMPOCH), TOTOBHOCTBIO K 00CYKICHHIO
ATUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM JOCTIKEHUN HAyKd, OCO3HAHHUEM Ba)XHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B
JESITETbHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE Yy4yacTHE€ B pEUIEHMM NPAKTHUYECKUX 3aJad MaTeMaTU4YeCKOHl HaIpaBJIEHHOCTH, OCO3HAaHHUEM Ba)XHOCTHU
MaTEeMaTHYeCKOro 00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU JIJIS YCHEIIHOM npodeccnoHalbHOM NeSTEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUM,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HHIMBUAYAILHOW TPACKTOPUH OOpa30BaHMS M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
OO0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY U 3CTETHUECKOMY BOCHPUATUIO MAaTEMaTUYECKUX OOBEKTOB, 3a/1a4, PELUIeHUH, pacCy X /AeHUI, yMEHHUIO BUJIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpHEHTalled B JAESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX IPEACTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs 4EIOBEKa,
IpUpoOJBsl U OOIIEeCTBA, TOHMMAHUEM MaTEeMaTHYeCKOM HayKH Kak c(epbl 4eIOBEYECKOW NeATEeNIbHOCTH, ITANoB €€ pa3BUTHS W 3HAYUMOCTH IS
pa3BUTHS LIMBUIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTHUeCKON KyJIbTYpOl Kak CpEeCTBOM IMO3HAHUS MUpPA, OBJIJICHUEM MIPOCTEH MU
HaBbIKAMH MCCIIEI0BATEIbCKON €ATETbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATONOJIYyYHsA:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTH4YecKHe 3HaHWS B MHTEpPEcax CBOETO 3/0pOBbS, BEACHUS 3/I0pOBOr0 obOpasza KHM3HM (310pOBOE MUTAHMUE,
cOamaHCUPOBAaHHBINA PEXUM 3aHITUN U OTIbIXA, peryisipHas Gu3nueckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA PeQIIEKCHH, PU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e MpaBa JAPYroro 4yeaoBeKa,

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MpPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHUW JUIsl pemieHus 3agad B 00JacTH COXPAaHHOCTH OKPYKAIOIIeH Cpenbl, TUIAaHWPOBAHUS
MOCTYIIKOB M OLICHKH WX BO3MOXKHBIX MOCITIEACTBHUM IJI OKpY:Karolllel cpesibl, OCO3HAHUEM TJI00aJIbHOT0 XapakTepa IKOJIOTHYECKUX MpodsieM U ImyTeil
WX pEeLIEHUs;



8) ajanTanmns K U3MEHAIIIUMCS YCJIOBUSIM CONMAIbHONW M MPUPOIHOM cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBUSIX HEONPEIEIEHHOCTH, TOBBIILICHUIO YPOBHS CBOE KOMIIETEHTHOCTHU Y€pe3 MPAKTHUECKYIO JESATEIbHOCTD, B
TOM UHUCJIE YMEHUE YUUTHCA y IPYTUX JHOAEH, IPpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OIIbITa IPYTUX;

HEe00X0IUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM uucie (OPMYIUPOBATH UICH, MOHSATHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSIX, B TOM
qHCcIIe paHee HEeU3BECTHBIX, OCO3HABATH JIE(UIMTHI COOCTBEHHBIX 3HAHHUH U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATh
IPUHUMAEMbIe PELICHHS U ACHCTBUS, (POPMYITUPOBATh U OLEHUBATH PUCKU U MOCIEACTBUS, OPMUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS
Ba3oBble Jlornyeckue aeiicTBUA:

BBISIBJIATh W XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEeMAaTUYeCKMX OOBEKTOB, ITOHATUH, OTHOLICHUH MEXKIy MOHATHIMH,
(dbopMyIMpOBaTh ONpEAEICHUs TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(PUKALIMH, OCHOBaHMS JUIs 0000IIEHHS U CPaBHEHUS,
KpUTEpUU IPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBAaTh U TPEoOPa30BHIBATH CYKIACHUS: YTBEPAWUTENBHBIE W OTPHUIATENbHbIC, €AMHUYHBIC, YAaCTHBIE U OOIIHeE,
YCIIOBHBIE;

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUs B (hakTaX, JaHHBIX, HAOIIOJCHUAX U YTBEPKACHUSIX, IPEJlarath
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, A€TyKTUBHBIX U MHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUEHH 110 aHaJIOTUH;
pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEP)KJIEHUN (MpsiMble M OT MPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHbBIE
JI0Ka3aTelbCcTBA MaTeMaTU4YeCKUX (DaKTOB, BBICTpPAaWBaTh apryMEHTAllMIO0, TPHUBOJUTH TNPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCyXK/IECHNUS;

BbIOMpaTh CHOCO0 pemieHus y4eOHOM 3ahauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB pELICHMs, BBIOMpATh HamOojee MOAXOASIIUN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTeabcKue AeiicTBUS:

HCIIOJIb30BaTh BONPOCHI KaK HCCIIEIOBATENbCKUM HMHCTPYMEHT NO3HaHMs, (QOpPMYJIUPOBaTh BOMNPOCH], (UKCHPYIOIIME IPOTHBOPEUHE,
po0GsieMy, CaMOCTOSITEIbHO YCTaHABIUBATh UICKOMOE M JJaHHOE, (HOpMUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
IPOBOJUTh [0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIM HSKCHEPUMEHT, HEOOJBIIOE HCCIEOBAHUE [0 YCTAHOBIIEHUIO
0c00EHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEX Ly CO00i;

CaMOCTOSITENTbHO (popMyNIupoBaTh OOOOIIEHHSI M BBIBOJBI 10 pe3ysbTaTaM IPOBEAEHHOTO HAOJIOJCHHS, HCCIIEAOBAHUS, OICHUBATh
JIOCTOBEPHOCTbH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHI;

ITPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MTPOIIECCA, & TAKIKE BBIIBUTATh IPEATNIOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJISATH HEJOCTATOYHOCTD U U30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOJUMBIX ISl PEIICHUs 3a/1a4H;
BBIOMPATH, AHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS;



e BbIOMpaTh GopMy MpelacTaBieHHs] MHGOPMALUK M WIUIIOCTPUPOBATH pelIaeMble 33/Ja4d CXEMaMH, JuarpamMmami, MHOM rpadukoid M ux
KOMOHHALIMSIMU,
® OICHUBATH HAJIEKHOCTH MHPOPMAITUH 110 KPUTEPHUSM, TPEUIOKCHHBIM YUUTEIIEM I CHOPMYITHPOBAHHBIM CAMOCTOSITEITLHO.
KoMMyHHMKATHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:
® BOCHPUHHMMATH U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJOBHMSIMH U LIENSIMU OOILEHUS, SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y pEUICHUs 3a/1a4i, KOMMEHTUPOBATH MOJYYEHHBIN pe3yIbTaT;
® B X0JI¢ OOCYXKJCHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl, POOJIEMBI, PelIaeMON 3a/la4uH, BHICKA3bIBATh HJICH, HAIICTICHHBIC
Ha TOUCK PEUICHHs], COMOCTABIATh CBOU CYXACHHUS C CYXIEHUSMHU JIPYTMX YYaCTHHMKOB JHaliora, OOHAPY>KMBATh pa3iMyhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
® IIPEJCTaBIATh PE3YJIBTATHI PEHICHUS 3a/1ayM, YKCIICPUMEHTA, MCCICIOBAHUs, MPOCKTA, CAMOCTOSTEIHLHO BEIOMpaTh (POpPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTAlMU U OCOOCHHOCTEN ayIuTOPUH;
® [IOHUMAaTh U UCIOJB30BATh NPEUMYIIECTBA KOMAHAHON M MHIMBUYalbHONU paOOTHI IPU PEIICHUU Y4eOHBIX MaTEMaTHUECKUX 3a71ay;
® [IPUHUMATH IEJIb COBMECTHOM JEATCILHOCTH, INIAHUPOBATH OPraHU3aIlMI0 COBMECTHOUM PabOTHI, paclpeaAeiisaTh BUABI paboT, JOroBapuBaThCs,
o0CyKJaTh MpoIlecc U pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOCH;
® y4acTBOBAaTh B IPYNIOBBIX popmax paboTsl (00cyk1eHus1, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
1 KOOPIUHUPOBATH CBOM JICUCTBHS C JIPYTMMU WICHAMU KOMAaHbI, OLICHUBATh KAa4e€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHble yHUBepCaJIbHbIE YUeOHbIe 1eiicCTBUS
Camoopranmusanus:
® CaMOCTOSITENHHO COCTABIATH IJIaH, alTOPUTM pPEIeHUs 3a7a4uu (MUK ero 4acTh), BHIOMpATh CIIOCO0 pelIeHus ¢ YYETOM UMEIOLIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUIEHUH ¢ yU€TOM HOBOM MH(POPMAIIHUH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:
e BIAJCTh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJISI IPOIIecca U pe3yibTaTa PelIeH!s] MaTeMaTHYeCKOH 3a/1auH;
® [pPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHHHM 3aJauyd, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTEIHCTB, HAWJIEHHBIX OMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;
® OIICHHBATh COOTBETCTBUE PE3yJIbTaTa JCSITEILHOCTH MOCTABICHHOM 1IEJIM U YCIOBUAM, OOBSCHITh TPUYUHBI IOCTHKEHUS UM HEIOCTHKECHUS
1[eJTH, HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIBTATHI
K xoHI1y 00yuenus B 7 kjacce 00y4arouiics MOJIy4YuT CIeIyIoIIe MPeIMETHbIE Pe3yIbTaThl:
Yucaa 1 BbIYUCIEHUS
BrimonHsaTh, coueTast yCTHbIC U TUCbMEHHBIC TTPUEMBI, apU(METUUECKHUE TEUCTBUS C PAIIMOHATLHBIMU YHCIIAMH.
HaxoauTh 3Ha4eHHS YUCIIOBBIX BBIPAXEHHM, MPUMEHSITh pa3HOOOpa3HbIe CIOCOOBI M MPHUEMBI BBIUMCICHUS 3HAUYE€HUN APOOHBIX BBIPAXKEHU,
coJiepKaiux OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.



[lepexoauts OT 0 HON (POPMBI 3AIMCH YHUCEI K APYroi (MpeoOpa3oBhIBATEH AECATHUHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO,
B YACTHOCTH B OECKOHEYHYIO ICCATHYHYIO JIPOOB).

CpaBHUBaTh U YIIOPSAI0UYNBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BpINOMHATE NPUKUAKY W OLEHKY PE3yJIbTaTa BBIYMCICHHM, OLICHKY 3HAYCHUN YUCIIOBBIX BBIPAKCHUU. BBINIONHATH NEHCTBHUS CO CTEIEHSAMU C
HaTypaJIbHBIMU I0KA3aTEIIIMHU.

IIpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYpaIbHbIX YHUCEIL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 331a4d, CBS3aHHBIC C OTHOIICHUEM BEJIHMYWH, IPONOPLHMOHAIBHOCTBIO BEIMYMH, IPOLICHTAMH,
MHTEPIPETHUPOBATH PE3YJIbTAThl PELICHNUS 33134 ¢ yU4ETOM OrpaHMUYEHHM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb30Bath anredpandyeckyo TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B IPOLIECCe OCBOEHUS yUeOHOro Marepuania.

Haxoauts 3HaueHns OyKBEHHBIX BbIPAXKEHUIN IIPU 3aJIaHHBIX 3HAYEHUSX IIEPEMEHHBIX.

BbInonHATe npeoOpa3oBaHys LEI0r0 BEIPAKEHHUS B MHOIOWIEH NPUBEIEHUEM MTOJJOOHBIX CIaraeMbIX, PACKpPbITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJIHOYJIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iokeHue MHOIOWIEHOB Ha MHOKUTENIU C IOMOIIBIO BHIHECEHHS 332 CKOOKHM OOIIEro MHOXMTENs, TPYIIHPOBKH ClIaraeMbIX,
npUMEHEHHs (POPMYJT COKPAIEHHOTO YMHOXKCHHS.

[TpumMeHsTH IpeoObpa3zoBaHKs MHOIOWIECHOB ISl PEIICHUS Pa3IMUHBbIX 3a/1a4 U3 MaTEeMaTHKHU, CMEXHBIX IPEIMETOB, U3 PeaJIbHOM MPAKTUKH.

Hcnonp30Bath CBOICTBA cTENEHEN C HaTypalbHBIMU IIOKA3aTENISIMU JUIsl IPEOOPa30BAHUS BHIPAKEHUH.

YpaBHeHNd U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHHSI C OJHOW IIEPEMEHHOM, IPUMEHSS ITpaBUja MEPEexXo/1a OT UICXOJHOTO YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METObl IPH PEIIEHUH JTUHEUHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YUCe, ABISIOMINUXCS PellIeHHEM JIMHEHHOI0 YPaBHEHUS C IBYMs IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOHN IJIOCKOCTH TpaUK JIMHEWHOTO ypaBHEHHUS C JIByMsl NEPEMEHHBIMH, IOJIb3YACh TIpauKOM, MPUBOIUTH HMPUMEPHI
pELIeHNs] ypaBHEHUS.

Pemath cucteMbl IBYX JTMHEMHBIX YpPaBHEHUH C IByMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUUECKH.

CocTaBiATh M pelarh JMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH II0 YCIOBUIO 3aJadyd, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ ITOJTYYEHHBIN pe3yJIbTar.

DyHKUMH

N300paxaTh Ha KOOPIMHATHOW MPAMOM TOYKH, COOTBETCTBYIOIIUE 3a/laHHBIM KOOpPAMHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIbl, 3alIUCHIBATh YHCIOBHIE
MIPOMEKYTKH Ha alNreOpanveckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpJIMHATaM, CTPOUTH Tpaduku TuHEHHbIX GyHKIuN. CTpouTh rpaduk GyHKIUU y
= [x|.

OnuceiBaTh C MOMOUIbIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMUYMHAMU: CKOPOCTh, BPEMS, pACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.



HaxonuTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa.

ITonnmats rpadudeckuii cocod npeacTaBlIeHUs U aHAIM3a UHPOPMALIMK, U3BJIEKaTh U UHTEPIPETUPOBATh HHMOPMALIMIO U3 IPa(UKOB peabHbIX
MPOLECCOB U 3aBUCUMOCTEH.

K koHIly 00yuyeHus B 8 kiacce 00yyaroImuics MoJy4uT ClIeyroline NpeAMeTHbIE pe3yIbTaThl:

Ymucna v BoIYMCTICHUS

Vcnonb30BaTh HayajabHbIC NPEACTABICHUS O MHOXECTBE JICHCTBUTENIBHBIX YMCEN JJIsl CPAaBHEHHs, OKPYIVIEHHS U BBIUUCIIEHHH, M300paxkaTh
JEHCTBUTEIILHBIE YACIIA TOUKAMU HA KOOPJAUHATHOMN MPSIMOM.

[IpuMeHsaTh NOHATHE apU(PMETHUECKOrO KBAJAPAaTHOIO KOPHSA, HAXOAWUTh KBAJIpaTHbIE KOPHM, MCIOJbB3YS HMPU HEOOXOJUMOCTH KaJIbKYJATOD,
BBINOJIHATH NPE0OPa30BaHMsI BEIPAXKEHUH, COlEpKAILUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEN C IOMOIIBIO JECATUYHBIX ApoOei u creneneit uncia 10.

AsredOpanyeckue BbIpasKeHMsI

[IpyMeHSTh MOHATUE CTENIEHU C LIETIbIM [T0KA3aTEeNIEM, BBINOIHATH IpeoOpa30BaHusl BIPAXKEHUMN, COJEPKAIINX CTETIEHHU C 1IEJIbIM I10Ka3aTeseM.

BbINONHATE TOXK/IECTBEHHBIE IPEOOpa30BaHMs pallMOHAIbHBIX BBIPAXKEHUN HAa OCHOBE IIPAaBUJI IEHCTBUI HAJl MHOTOWIEHAMH U alredpanyecKuMu
IPOOSIMHU.

PackiagpiBaTh KBaspaTHBIN TPEXUICH HA MHOXKHUTEIH.

[TpumeHsaTH MPeodpa3oBaHus BEIPAXKEHUH IS PEIICHNS PA3IMYHbIX 33/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHOMN MPAKTHKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHelHBIE, KBaJpaTHbIE YPAaBHEHUs M pAlHMOHAIbHBIE YPAaBHEHHs, CBOJAINMECS K HHUM, CHCTEMBI JBYX YPaBHEHUH C JABYMs
[IEPEMEHHBIMU.

[IpoBoauTh mnpocTeiire HCCIeIOBaHUS YpPaBHEHHM M CUCTEM YpaBHEHMH, B TOM 4HCIE C NPUMEHEHHEM TIpadUyecKux MpeAcTaBIeHUN
(ycraHaBiIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUH peIlIeHUs], €CJIi UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT c10BECHOH (OPMYIMPOBKH 3a7a4uu K €€ anreOpandeckoil MOJIENH C MOMOIIBIO0 COCTABJICHUS! YPAaBHEHUS WM CUCTEMBI YpaBHEHUH,
UHTEPIPETUPOBATE B COOTBETCTBUH C KOHTEKCTOM 3aa4H IOJYYEHHBIN pe3ybTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHMsI, OLCHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M HUX CHCTEMBI,
JaBaTh TpapUUECKy0 HIUTIOCTPALIMI0 MHOXKECTBA peIlIeHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh ¥ UCHOIB30BATH (DYHKIIMOHAIBHBIE TIOHATHS U A3BIK (TEPMHUHBI, CHMBOJINYECKUE 0003HAYECHHUs), ONPEACATh 3HaUeHHe (PYHKIUH I10
3HAYEHUIO apTyMEHTa, OIpeIeNsATh CBOWCTBA (PYHKIUU 1O €€ TpaduKy.

Ctpoutb rpaduku JI€MEHTapHBIX (PYHKLIUH BUJA:

y=k/x,y=x2,y=x3,y=[x|,y = \X, OITHCHIBATH CBOICTBA YHCIOBON dbyukmum mo eé rpaduxy.

K koHIly 00yuenus B 9 kjacce 00y4aroImuics MoIyduT CIeayrolne MpeAMeTHbIE pe3yIbTaThl:

Yucia v BbIYUCTICHUSA

CpaBHUBaTh U YIIOPSAI0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA.

BoinonusaTe apupmeTnueckue NEUCTBUSA C PAalMOHAIBHBIMH YHCIAMHU, COYETasl YCTHbIE U MHUCbMEHHBbIE MPUEMBI, BBINOJHSATH BBIUYUCIECHUS C
MPPpalMOHAIILHBIMH YUCJIAMHU.



HaxonuTh 3HaueHUs CTEMICHEH C LIEIBbIMH MTOKA3aTeISIMH U KOPHEH, BEIYUCIIATH 3HAUCHHSI YHUCIIOBBIX BBIPAKCHUIA.

OKpyrasiTh NEHCTBUTEIBHBIC YHACIIA, BBITOIHATH IPUKHUIKY PE3yJIbTaTa BEIYUCICHHH, OIIEHKY YMCIIOBBIX BBIPOKCHUH.

YpaBHeHUs 1 HEPABEHCTBA

Pemrate inHeiHBIC U KBaJlpaTHBIC YpaBHEHMSI, yPaBHEHHSI, CBOJISIIUECS K HUM, POCTEHIITNE TPOOHO-pAIlMOHANIEHBIC YPaBHEHUSI.

Perrate cucTeMbl IBYX JIMHEHHBIX YPaBHEHHH C IBYMs IMEPEMEHHBIMU M CHCTEMbI JBYX YPaBHEHHUI, B KOTOPBIX OJHO YpaBHCHUE HE SIBIISICTCS
JIMHEUHBIM.

Perrate TekCTOBBIC 3aMayu aireOpayecKUM CIIOCOOOM C TIOMOIIBIO COCTABJICHHS YpPAaBHEHHS HWJIM CHCTEMbI JBYX YpaBHEHHH C JBYMsI
NEepPEMEHHBIMH.

[IpoBOmUTH MPOCTEHINME WCCICIOBAHHMS ypPAaBHEHHH M CHUCTEM YPaBHEHWH, B TOM YHCIIE C NPUMEHEHHEM TpaHuuecKuX MpeACTaBICHUN
(ycTaHaBIMBaTh, KMEET JIM YPABHEHUE WM CUCTEMa YPaBHEHHUH PEIICHUS, €CJIM UMEET, TO CKOJIBKO, M ITPoYee).

Pemrate nuHEWHBIC HEPAaBEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, M300paXkaTh PEIICHHE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alMCHIBATh PEIICHUE C
MTOMOIIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIONIME KBaJIPAaTHOE HEPAaBEHCTBO, M300pa)KaTh PEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOW MPSIMO#i, 3aITUCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEIICHUU Pa3IMYHBIX 33]1a4.

DOYyHKIUH

Pacnio3naBath (GyHKIMM M3YYCHHBIX BUAOB. [I0Ka3bIBaTh CXEMATHUECKU PACIIONOKEHHE Ha KOOPJMHATHON IJIOCKOCTH IpaduKoB (HyHKIIMNA BHJIA:
y=kxy=kx+b y=kix,y=ax2+bx+c y=x3, y=1x y = |x|, B 3aBucuMocTH oT 3HauCHHII K03 DUIMCHTOB, OMUCHIBATH CBOICTBA ()YHKIIHIA.

CTtpouTth 1 M300paxkaTh CXeMaTHYECKH rpad)uKu KBaJpaTHUHBIX (QYHKIIUI, OMMMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA IO UX TpaprKaMm.

Pacrnio3naBath KBaJpaTHUHyIO QYHKIIHIO 110 (GopMyJie, TPUBOAUTE MPUMEPBI KBaIPATUUHBIX (DYHKIIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH.

YucJioBbIe MOCJIEA0BATEILHOCTH H TPOTPECCHH

Pacrnio3naBath apupMEeTHIECKYIO U TECOMETPUIECKYIO IIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3aaHHs.

BBINONHATE BBIYUCICHHS C HCIIOJIb30BaHUEM (OPMYJI N-T0 WieHa apu(PMETHIECKON U TEOMETPHUECKOM MPOTPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4iIeHbI TOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM IIIOCKOCTH.

Perrate 3amaun, CBA3aHHBIC C YHCIOBBIMH MOCIIEAOBATEILHOCTSIMH, B TOM YHCJIC 33/1a4 M3 PEabHOMN KHU3HH (C UCTIOIB30BAHUEM KAIBKYJISATOPA,
U (POBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/m Konrtpouabnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
q .P
1 FICIIA 1 BRIAHCICHIDL. FAHOHATPHEE 25 1 https:/m.edsoo.r/R4BOOIGSL
qrcia
2 AnreOpanyecKue BhIPAKCHHS 27 1 https://m.edsoo.ru/Q2Z2A6M3X
3 YpaBHEHHUs U HEPABEHCTBA 20 1 https://m.edsoo.ru/G3P6A6F3H
4 Koopaunats! u rpaduku. OyHknmn 24 1 https://m.edsoo.ru/B5ST2BOB3C
5 [ToBTOpEeHME M 0000IIEHNE 6 1 https://m.eds00.ru/EOUOJOF7T
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME



https://m.edsoo.ru/R4B9O9G8L
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/E0U0J0F7T

8 KVIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jesioB U TeM DJIeKTpPOHHbIe (LM (ppOBbIE)
Ne n/m Konrpoabnbie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
4 .K
1 1CIIA H BHFHCICHIDL RBaipatHyie 15 https://m.edsoo.ru/M4W7U2V7X
KOpHHU
4 .C
2 HEITE T BEFIHEICHIDL TTCHCHb € HETbIM 7 https://m.edsoo.ru/I4K5VIY8W
[OKa3areieM
Anre6 .
3 e pque_,CKH? BBIPEREHIA 5 1 https://m.edsoo0.ru/V6X6LSR2Z
KBanpaTHslil TpéxuinieH
Anre6 .
4 ATERPAIICCICHE BRPAACHI 15 1 https://m_edsoo.r/Y 1B7Z9Z5N
Anrebpanueckas 1poOb
% LK
5 PABHCHIL I HEPABCHCTRA. RBA/IPATHHIC 15 1 https://m.eds0o.ru/N2NOS7F0Q
ypaBHEHUS
v .C
6 paBHeHHf{ 1 HEPABEHETRA. LACTEMDE 13 https://m.edsoo.ru/A1V5COR6C
YpaBHEHUH
% .
7 PABHCHHA I HEPABCHCTEA 12 1 https://m.edsoo.ru/Z4J3M2C6C
Hepasencra
@®yHkuuu. OCHOBHBIE MOHATUS https://m.edsoo.ru/VEW9HSHOU
9 @ynkuuu. Yncnosle GyHKIUN https://m.eds00.ru/O8P8U6SEK
10 [ToBTOpeHue u 06001IIeHNE 2 https://m.edsoo0.ru/LIV4URIS]
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME



https://m.edsoo.ru/M4W7U2V7X
https://m.edsoo.ru/I4K5V9Y8W
https://m.edsoo.ru/V6X6L5R2Z
https://m.edsoo.ru/Y1B7Z9Z5N
https://m.edsoo.ru/N2N0S7F0Q
https://m.edsoo.ru/A1V5C0R6C
https://m.edsoo.ru/Z4J3M2C6C
https://m.edsoo.ru/V8W9H5H0U
https://m.edsoo.ru/O8P8U6S8K
https://m.edsoo.ru/L9V4U8J5J

9 KUIIACC

KoanuecTBo 4acoB

HanmenoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Ne /i Konrpoabnbie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI

Yucna v BeiuuciieHus. JleMCTBUTENbHBIE

1 9 https://m.eds00.ru/O718FSK9F
qucia
VYpaBHEHHUS 1 HEpABEHCTBA. Y pABHEHUS C

2 P . P . p 14 1 https://m.edsoo.ru/K1A8VOF6V
OJIHOY TIEpEMEHHOI
N .C

3 paBHeHHfI 1 HEPABCHCTRA. LHETCME! 14 1 https://m.edsoo.ru/[2F9G1ESE
ypaBHEHUU

4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/K4V9S70Q4]
OyHKIMHU 16 1 https://m.edsoo.ru/M9Z8MOU4C

6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/Q6P6Z2D4E
IToBTOpenue, 0000IIEHIE, CHCTEMATH3a

7 BT P i HHICHAE, CHETEMATHSAIIA 18 1 https://m.edsoo.ru/Q5I0L5HS5F
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/K1A8V0F6V
https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F

