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HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJHHM W3 OTMOPHBIX KypCOB OCHOBHOTO 0O0IIETro oOpaso-
BaHMs: OHa oOOecleurBaeT M3yYCHUE IPYTHMX JUCHUIUINH, KaK €CTeCTBEHHO-
HAy4YHOI'O, TAK U TYMAHUTApPHOT'O LIUKJIOB, €€ OCBOEHUE HEOOXOIUMO JJIs IPOJ0JI-
YKeHUs1 00pa30BaHMs U B MOBCEIHEBHOW XU3HU. Pa3BuTHE y 00yyaromuxcs: Hay4-
HBIX MPEACTABICHUI O MPOUCXOXKACHUM M CYIIHOCTH airedpandeckux adcTpak-
L1H, CI0CO0E OTpaKEHHsI MATEMaTUYECKOW HAayKOM SIBIEHUH M MPOLECCOB B MpPHU-
pozie 1 oOIIeCTBEe, POJIM MAaTEMAaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU
U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KaYEeCTB
MBIIUIEHUS, HEOOXOIMMBIX UISl aJalTallid B COBPEMEHHOM LIM(PPOBOM OOIIECTBE.
N3ydenue anreOppl obecrieunBaeT pa3BUTHE YMEHHUs HAOJIIOAAaTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOYyEeT KPUTUYHOCTH MBILUIEHHS, CHOCOOHOCTH ap-
T'YMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS U BBIBOJBL, (POPMYIMPOBATH
yrBepxaeHUs. OCBOeHHE Kypca anreOpbl 00ecreyrBaeT pa3BUTHUE JIOTHYECKOTO
MBIIUIEHUS O00y4YalOIMUXCA: OHU MCHOJB3YIOT NE€IyKTUBHBIE U MHAYKTHUBHBIE pac-
CyX/eHHs, 0000IIEHNEe U KOHKpETU3aluio, adcTparupoBanne U aHaiorut. O0y-
YyeHue anredpe MpeArnoiaraeT 3HAYMTENIbHbIH O0OBEM CaMOCTOATENbHON JIesITellb-
HOCTU O0Yy4Yaromuxcs, Mo3TOMYy CaMOCTOSITENIbHOE PELLEHUE 3aJau SBJSETCs pea-
Au3anuei 1esaTelbHOCTHOTO MPUHIMIIA 00yUEHHUS.

B cTpykType mporpamMmsel yueOHOro Kypca «Asredpa» s OCHOBHOTO 0011ie-
ro oOpa3oBaHHsI OCHOBHOE€ MECTO 3aHMMAIOT COJIEpPXKATeIbHO-METOANYECKHUE JIH-
HUU: «Yucna U BBIYUCICHUSY, «ANredOpandyeckue BhIpaXKEeHUs», « Y paBHEHUS U He-
paBeHCTBaY», «DyHkmMm». Kaxknas u3 3TuxX coaepxKareibHO-METOIUUYECKUX JTMHUN
pPa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUYEHUsl Kypca, B3aUMOJIEIHCTBYS C Apy-
TMMU €ro JUHUSAMU. B xoze uzydenus: yueOHOro Kypca oOy4aronumcst IpuxoauT-
Csl JIOTHYECKH PacCy’KJaTh, MCIOJIb30BATh TEOPETUKO-MHOXECTBEHHBIN S3bIK. B
CBSI3U C 3TUM B IPOrpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI HEKOTOpHIC
OCHOBBI JIOTHKH, MIPEACTABICHHbIE BO BCEX OCHOBHBIX Pa3fesiax MaTeMaTH4eCKOro

oOpa3oBaHusI M CHOCOOCTBYIOIIUE OBJAJACHHUIO OOYYaIOIMMMUCS OCHOB YHUBED-



CAIBHOTO MAaTEMaTH4EeCKOTO s3bika. ComepKaTeIbHOW U CTPYKTYPHOU OCOOEHHO-
CTBIO Y4EOHOTO Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanve nuHUM «Yucna W BBIYUCICHUS» CIYXKUT OCHOBOM ISl Jajib-
HEHIIero N3y4eHuss MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y O0yUaIOUIUXCs JIOTH-
YECKOTO MBIIUICHUS, (GOPMUPOBAHUIO YMEHHUSI MOJIb30BATHCS AJITOPUTMAMH, & TaK-
XKe€ TPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIs MOBCEIHEBHOU
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMU M HUPPALUOHAIBHBIMH YHCIaAMHU, (HOPMHUPOBAHUEM
IPEACTABICHU O JEHCTBUTEIBHOM 4YHCIIE. 3aBEPIICHUE OCBOEHHSI YUCIOBOW JIM-
HUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Coneprkanue AByX anreOpandecKux JIMHUM — «AJIreOpandecKre BhIPaAKEHUSD
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeOOXOAUMOTro JJid pelieHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHO-
ro oomero oOpa3zoBaHusl y4yeOHBII MaTepuan TPyNIUPYETCS BOKPYT palMOHAIb-
HBIX BbIpaKEHUU. AJreOpa JeMOHCTPUPYET 3HAYCHUE MATEMATHKU KaK s3bIKa JJIs
MOCTPOEHUSI MaTEMaTUYECKUX MOJEJICH, OMUCAaHUs MPOLECCOB U SIBICHUN pealib-
HOTO Mupa. B 3amaun oOydyeHus: anreOpe BXOAAT TakKe JajdbHEHIIee pa3BUTHE aJl-
TOPUTMHUYECKOTO MBIIIJICHUs, HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca
nH(popMaTHKU, U OBJIaJCHUE HABBIKAMU JEAYKTUBHBIX paccyxjaeHuit. [Ipeobpazo-
BaHME CUMBOJIbHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHMUSI, CIIOCOOHOCTEN
K MaTeMaTH4e€CKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO Ha TOJIyYeHUE
OOyJarOIIMMUCS 3HAHUN O (DYHKIMSIX KaK BaKHEHIIEH MaTeMaTW4eCKOW MOJeNn
JUTSL ONTMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIECHUHN B MPUPOJIE
u odmectBe. M3yueHne matepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BHIPA3UTEIIbHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIOBECHbIE, CHMBOJIMYECKHUE, Ipauueckue, BHOCUT BKJIaA B (popMupoBaHue Ipe-

CTaBJICHUM O POJIM MAaTCMATHUKH B PA3BUTUH IUBUJIIN3AIUH U KYJIBTYPBI.



CornacHo y4eOHOMY TuiaHy B 7-9 kjaccax u3ydyaeTcsl y4eOHBIH Kype «Aj-
redpay», KOTOPBIN BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jieibl coAepkanus: «Hucia
U BBIYUCIIEHUN», «AJIreOpandecKkue BBIPAKEHUSN», «YPAaBHEHUS U HEPABEHCTBAY,
«DOyHKIUN.

Ha usyuenue yueOHOro kypca «Anredpa» oroautcst 306 yacos: B 7 Kiacce
— 102 gaca (3 gaca B Hezenmo), B 8 kiacce — 102 vaca (3 gaca B Heeno0), B 9 kiac-

ce — 102 gaca (3 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYUEHUS
7 KIIACC

Yucaa v BBIYMCICHUA

JlpoO6u OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k npyroi. [loHsATHE pallMOHATBLHOTO YKCTIA, 3alUCh, CPABHEHUE, YIIOPS0-
YUBAaHUE PAIMOHAIBHBIX uYncesl. ApudMeTUYeCKUe NEUCTBUS C PAllMOHAIBLHBIMU
yucinamu. Pemenne 3a1ad u3 peanbHOM MPAKTUKU HA YaCcTH, HA APOOH.

CremneHb ¢ HaTypajJbHBIM IOKa3aTelieM: OIpeesieHne, Mpeodpa3oBaHUE Bbl-
paXKCHUI Ha OCHOBE OIpPEACNICHUs, 3alUCh OONBITUX uduceln. [IporeHThl, 3ammch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOIIEHTHI, PELICHNE 3aa4 U3 PEaTbHON MPAKTHKHU.

[IpumeHeHne NPU3HAKOB ICIIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIA HATYpallb-
HBIX YHCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHCJIE MpsMas U oOpaTHasi IPOMOPIIMOHATb-
HOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C MEPEMEHHOMU. JlomycTrmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEK/ly BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO PaBHbIE BBIPAXKECHUS, MpaBUiia MPeoOpa3oBaHusl CyMM U MpPOU3BE-
JIEHUH, TIPaBUJIa PACKPBITHS CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OnHounensl 1 MHOTOWIEHbl. CTeneHs MHOTO4YIeHa. ClIOKeHUE, BhIUMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pazHOCTH KBaapaToB. Pa3nokeHne MHOroune-
HOB Ha MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHUS, MpaBuja MpeoOpa3oBaHUsl ypaBHEHUSI, paB-

HOCUJIBHOCTb YPaBHEHUM.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELIEHUE JIMHEUHBIX ypaBHEHUH. COCTaBJIEHHE YpaBHEHH IO YCIO-
BHIO 33/1a4d. PerieHne TeKCTOBBIX 3a7a4 C MOMOIIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. PellleHne cucteM ypaBHEHUH CHO-
co00OM MoJCcTaHOBKU. [IpuMepsl pelieHrs TEKCTOBBIX 3a/1ad C MOMOIIbIO CHUCTEM
YPaBHEHUM.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UnuciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AGcmucca U opAuHATa
TOYKHM Ha KOOpJIMHATHOM miockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMyTIaMu.
Urenue rpadukoB peanbHbix 3aBucumocted. [lonstue pynkuuun. I'padux PpyHk-
uu. CpoiictBa pyukuuil. Jluneitnas dynkuus, e€ rpadux. I'paduk Gynkum y =
IX|. T'padmdeckoe penieHue TMHEWHBIX YpaBHEHHH U CHUCTEM JIMHEHHBIX ypaBHeE-
HUM.

8 KJIACC

Yucaa v BBIYMCICHUA

KBaapatueiii kopenb u3 uucina. [lonstue 06 uppanmoHaibHoM yucie. Jlecs-
TUYHBIE NPUOIMKEHHUS] MppalMoHaNbHbIX uucen. CBoilcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIUHUCJICHUSAM. J|eCTBUTEIIbHBIE YUCTIA.

CreneHb C 1eNbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs

KBagpaTHbIil TpEXWIIEH, pa30KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKHTE-
.

Anrebpandeckas npods. OCHOBHOE CBOMCTBO anredpamdeckoit apodu. Cio-
JK€HHE, BBIYMTAHHUE, YMHOXEHHUE, JejeHue anredpandeckux apoOei. Parmonans-

HBIC BBIPAKEHUS U UX NMPeoOpa3oBaHHUeE.



YpaBHeHMS U HEpaBeHCTBA

KBagpatHoe ypaBHeHHE, (opMysa KOPHEN KBaJpaTHOro ypaBHeHHs. Teope-
Ma Buera. Permienne ypaBHEHUI, CBOAAIINUXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeimme TpoOHO-paMOHATBLHBIC YPaBHEHU.

['padrueckas uaTEpHpeTalys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUM C IBYMsI IEpeMEHHBIMU. [IpuMepsl penieHns cucteM Helu-
HEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA ¢ OAHON nepeMeHHou. Cu-
CTEMBbI JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUU

[Tonsitue dynkumuu. OGIACTh ONMpENETICHUS] U MHOXKECTBO 3HAUYCHHM (PYHK-
uu. CriocoObl 3a1aHus PyHKITUH.

I'padpux ¢ynkumu. YUrenne cBoiicTB ¢yHKuMHU 1o €€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.

DYHKIMY, OMUCHIBAIOUIME MPSAMYIO U OOpaTHYIO MPOMOPIIMOHAIBHBIC 3aBU-
cumoctH, ux rpadukn. Oyakimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
LICHWE YPABHEHUHN U CUCTEM YPaBHEHHUM.

9 KIIACC

Yucaa v BIYMCICHUA

PanmonanpHbie unciia, UPPAMOHAIBHBIC YUCIIA, KOHEYHbIE U O0€CKOHEYHBIC
JeCATUYHBIC APOOHU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHbBIC YHCIIA
Kak OECKOHEUHbIE IeCATUYHBIC IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPJAMHATHOMN MIPSIMOU.

CpaBHeHUE JIEHCTBUTEIBHBIX YUCEN, apu(METUIECKHE IEUCTBUS C JICHCTBU-
TEJIbHBIMU YHCIIAMU.

Pa3mepbl 00bEKTOB OKpPYXAIOLIEr0 MHUPA, JJIUTEILHOCTh MPOLECCOB B OKPY-

JKarolIeM Mupe.



[TpubnmxEéHHOE 3HAUECHUE BEJIMYMHBI, TOYHOCThH NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOASIIMXCS K KBagpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHUs ypaBHEHUNW TPEThEW U YETBEPTOMU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYyMs NEpEeMEHHBbIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PellleHre CUCTEM IBYX YpaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpOU crerneHu. ['paduyeckas uHtep-
IpeTalus CUCTEMbl YPABHEHHUM C ABYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHou. PemenHue cucrem
JIMHENHBIX HEPABEHCTB ¢ OHOW mepeMeHHOU. KBaaparHbeie HepaBeHcTBa. ['padu-
YeCcKasi UHTEpIpeTals HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUIMHA

KBagparuunas ¢ynkuus, €€ rpadpuk u cBoiictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI 11apaboIbl, 0Ch CAMMETPHUH MapaAOOJIBI.

I'padukn bysxmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux

CBOMCTBA.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccUuu

[ToHsiTHE YMCIOBOM MOCTIEAOBATEILHOCTH. 3a/IaHUE TIOCIICIOBATEIHHOCTH pPe-
KyppeHTHOH (hopmyioit u popmyoit N-ro yjieHa.

Apudmernueckas u TreoMeTpudeckas mnporpeccur. DopMynbl N-ro YieHa

apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxeHne 4YIE€HOB apuU(PMETHUECKON U TE€OMETPHUYECKOW MpOorpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.

CnoxHble IIPOLICHTHEI.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «AJreo-
pa» XapaKTEepU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MIPOSIBJIECHUEM MHTEpEca K NPOLIJIOMY U HACTOSIIEMY POCCHUIICKOM MaTEMaTH-
KM, [ICHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHHUSAM POCCUMCKUX MATEMATHUKOB U POC-
CUMCKOM MaTeMaTU4YECKOW IIKOJIBI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX
HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
paB, NPe/ICTABIIEHUEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS pa3ind-
HBIX CTPYKTYp, SIBIICHUW, NPOLEAYp TPaXKIAHCKOT0O oOIIecTBa (Harpumep, BbIOO-
PBL, OIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKAM IPUMEHEHHEM JTOCTHMIKEHUW HAyKW, OCO3HAHHUEM BAXXHOCTHU MO-
PaIbHO-3TUYECKUX ITPUHLIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAHOBKOM HAa aKTMBHOE y4acCTHE B PEUICHUM MPAKTUYECKUX 3a7a4 MaTema-
TUYECKOW HamnpaBJICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTHYeCKOro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEW JKU3HU IS YCHEIIHOW MPO(PECCHOHAILHON AESITeNbHO-
CTH M Pa3BUTHUEM HEOOXOJAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM
WHUBUTyaJIbHON TPAeKTOPUHU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMY-
HBIX UHTEPECOB U 00IIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K MOIMOHATILHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTema-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, pacCy JIEeHUH, YMEHHUIO BUJIETh MaTeMaTH-

YCCKUC 3aKOHOMCPHOCTH B UCKYCCTBC,



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTALMEH B JIEATEIHHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX Mpei-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, MPUPOJBI U 00-
IIeCTBa, MOHMMAHMEM MAaTEMaTH4YeCKOW HAyKH KakK cQepbl ueIOBEYECKO naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTH JIJIsl PA3BUTHSI IIUBUIIM3AIIMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTU4YeCKOM KyJIbTypOoW Kak CpelICTBOM IIO-
3HAaHUS MHUpa, OBJAJCHHWEM MPOCTEHIIMMU HABBIKAMHU HCCIIEOBATEIBCKON nes-
TEJIbHOCTH;

6) ¢usunueckoe BocnuTaHue, (GOPMHPOBAHHE KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOYYHs:

TOTOBHOCTBIO MTPUMEHSTh MAaTEMAaTUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3J10-
POBBSI, BEJIEHUS 3J0pOBOro o0Opasa KU3HM (30pOBO€ MUTaHUE, cOaTlaHCHUPOBaH-
HBIM PEXHUM 3aHITHI W OTIbIXa, peryjsipHas Qunyeckas akTUBHOCTbH), CPOPMHU-
POBaHHOCTBIO HaBbIKa pedyieKCHu, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3ko10rMYecKOe BOCTIMTAHHE:

OpUEHTAIMEW HA MPUMEHEHNE MaTeMaTUYSCKUX 3HAHWN I PelIeHus 3ajad
B 00JIACTH COXPAHHOCTHU OKPY>KArOIIeH Cpejibl, TUIAHUPOBAHUS TIOCTYIIKOB U OLICH-
KM WX BO3MOXXHBIX TMOCJIEACTBUH JIJISi OKPYKAIOUIEH CpeJibl, OCO3HAHUEM TJI00aIb-
HOTO XapaKTepa KOJOTUIECKUX MPOOJIeM U TyTel UX pPeIIeHus;

8) aganTanusi K U3MEHSIIOIMMCS YCJOBUSAM COUMAJIbHOW U MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JICWCTBUAM B YCJIOBUSAX HEOIPENCIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS Y APYTHX JIIOJeH, MTproOpeTaTh B COBMECTHOM JEATEIHHOCTH HO-
BbIC 3HAHUS, HABBIKU M KOMIICTCHITUHN U3 OTBITA APYTHX;

HEO0OXOMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHWM, B TOM 4duciie (OpMYyIIn-

PoOBaThb MACH, IMMOHATHA, T'MIIOTC3bI 00 00BEeKTax u SIBJICHUAX, B TOM YHCJIC PAHCC



HEW3BECTHBIX, OCO3HABATh NEe(PHUIMTHI COOCTBEHHBIX 3HAHWUN W KOMIETECHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCO-
BYIO CHUTYaIIMIO KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATh MpPUHUMAE-
MbI€ pEIlIeHUs U JeUCTBUS, (OPMYIUPOBATh U OLICHUBATh PUCKU U MOCIEACTBUS,
(bopMHpPOBATH OTIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geicTBUs:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXKIY MOHATUAMH, (POPMYIUPOBATH
ONPEAEIICHUS TOHATHM, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KIJIACCHU-
dbuKkarm, OCHOBaHUA Il 0000IIEHHSI M CPaBHEHUS, KPUTEPUH TPOBOIU-
MOTI'O aHAJIN3a;

e BOCHPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30OBHIBATH CYXKICHUS: yTBEP-
JUTENbHBIC U OTPULIATEIIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

e BBIBJISATH MATEMAaTUUYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPE-
yus B (paKTax, MTaHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSIX, Mpe/jiaratb Kpu-
TEpUH JJIs1 BBISIBICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JIENaTh BBIBOJABI C UCMOJIB30BAHUEM 3aKOHOB JIOTMKH, IE€AYKTUBHBIX W MH-
JTYKTUBHBIX YMO3aKIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JA0KA3aTEILCTBA MATEMATUUYECKUX YTBEPXKACHUHN (MPSAMBIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHBIC JI0KA3aTeJIbCTBA
MaTeMaTUYeCKnX (PaKTOB, BBHICTpAMBATh apTyYMEHTAIIUIO, TIPUBOIUTh MPHU-
MepbI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

e BBIOMpATH CHIOCOO pelieHus yaeOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB peEIIeHUs, BRIOMpaTh Hanboee MOAXOASAIINN ¢ y4ETOM CaMOCTO-

ATCIBHO BBIACIICHHBIX KpI/ITCpI/IeB).



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIKUE IPOTUBOPEUYHE, MPOodieMy, ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE M JJaHHOE, (JOPMUPOBATH TUIIOTE-
3y, apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

MPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBIICHHOMY IIJIaHY HECIIOXKHBINA DKC-
NEPUMEHT, HEOOJBIIOE MCCIEIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOATEILHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO PE3yJbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIIBUTAThH

IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora c nndopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh W M30BITOYHOCTh MH(OpMAIUU, JaHHBIX, HE-
OOXOJIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMPATh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH WH-
dbopmaruio pa3IMYHbIX BUA0B U (DOPM MpeICTaBICHNUS;

BBIOMpaTh (GOpMy MpeACTaBICHUS MHPOPMAIUA U WIUIIOCTPUPOBATH pe-
IaeMbIe 3a7a4 CXeMaMu, JuarpaMMaMu, HHOU rpad)uKoi M ©X KOMOWHA-
ITUSIMU;

OIICHMBATh HAAGKHOCTh WH(OOpPMAIUK TI0 KPHUTEPHUAM, MPETOKESHHBIM

y4HUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTEINIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATL U q)OpMy.TII/IpOBaTB CYXXKACHUA B COOTBETCTBHU C YCIIOBU -
MH U OCJIIIMHU O6H.[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY
3pCHUA B YCTHBIX M INMCBMCHHBIX TCKCTAX, aBATb ITOACHCHUA IO XOIAY

peleHus 3aJa4i, KOMMEHTUPOBATh MTOJTYYEHHBIA PE3YJIbTAT;



e B X0JIe 00CYXXKJeHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
peLIeHHs, CONIOCTABIIATH CBOU CYXKICHUS C CYKACHUSAMU IPYTUX yYaCTHH-
KOB JMasiora, 0OHAPYXUBATh Pa3JIndle U CXOJICTBO MO3UIIUN, B KOPPEKT-
HO (popme popMynHpoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;

e IPEACTABIIATH PE3YyJbTAaThl PELICHUS 3a1adyd, IKCIIEPUMEHTA, MCCIIEI0BA-
HUSl, POEKTA, CAMOCTOSATEIHHO BBEIOUPATh OpMAT BHICTYIUICHUS C YUETOM
3aJ1a4 NPE3eHTaluu U 0COOEHHOCTEN ayTUTOPHH;

e IIOHMMATh W HUCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHAMBUAYaJb-
HOU pa0boThI IPU pEUIEHUN YYEOHBIX MaTEMAaTUUYECKUX 3a/1aY;

e IIPUHUMATH LIEJIb COBMECTHOM EATEIBHOCTH, IUNIAHUPOBATh OPraHU3aLNIO
COBMECTHOM paboOThI, pacnpelensTh BUIbl padOT, JTOrOBapuBaThCs, 00-
CYXJaTh IMPOLIECC U PE3yJbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKHX
JIIOJICH;

e YYacCTBOBaTh B IPYMNIOBBIX opmax pabOThl (00CYykIeHHs], OOMEH MHEHHU-
SIMH, MO3TOBBIE IITYPMbI U IPYTHUE), BBIIIOJIHATH CBOIO YaCTh pabOThI U KO-
OpAMHUPOBATH CBOM JEHUCTBUS C APYTMMH YJI€HAMU KOMaH[bl, OLIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CHOPMYIHpO-
BaHHBIM yYaCTHUKaMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITENIHO COCTaBJIATH IJIaH, aJrOPUTM pEUIeHUs 3adaud (WM €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI pEIICHUH ¢ y4ETOM HOBOM MH(MOpMALIH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
e BJAJETh CIOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJIS MpoLecca U pe3yibTa-

Ta PCHICHHA MaTeMaTH4YEeCKOMN 3adadu,



e TMpPEABUAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a]a-
Y, BHOCUTh KOPPEKTUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENb-
CTB, HaliJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa NESITEIBHOCTH MOCTABICHHOM LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHKEHUS UM HEJOCTUKEHUS LENH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
HPEIMETHBIE PE3YJIBTATBI

K koHuy oOyueHus B 7 kjacce oOydarolUics MOJIYYUT CIEAYIOLINE Mpe.-
METHBIE PE3yJIbTaThI:

Yucia 1 BbIYMCICHUS

BbInonHATe, codeTas yCTHbIE M NUCBMEHHbIE NPUEMBI, apUPMETHUECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsSI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUSI 3HAYEHUHN JPOOHBIX BBIPAXKEHHM, COAEpIKALIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OJHOM (HOpPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHO-
CTH B O€CKOHEYHYIO ACCATUYHYIO IPOOH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyrJIsTh YnCa.

BBINONHATE TPUKUAKY U OLEHKY pE3yJbTaTa BIUUCICHUN, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAKEHUN. BBIMOMHATE AEHCTBUS CO CTENEHAMH C HATYpaJlbHBIMU MO-
Ka3aTeJsIMHU.

[IpuMeHsATh NpHU3HAKHA AEIMMOCTH, PA3JI0KEHHE HAa MHOXUTEIH HaTypasb-
HBIX YUCE.

PemaTte npakTHKO-OPUEHTUPOBAHHBIE 337]a4H, CBA3aHHBIE C OTHOLLIEHUEM BeE-
JUYMH, NPONOPLHOHAIBHOCTBIO BEJIMYUH, NPOLEHTaMH, HUHTEPIPETHUPOBATH pe-
3yJIbTaThl PELICHU 3a1a4 C yYETOM OIPaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMU pac-

CMaTPUBAEMBIX OOBEKTOB.



AsredpanyecKue BbIPpaKeHUs

Hcnonp30oBaTh anreOpandecKylo TEPMUHOJIOTHIO W CUMBOJIMKY, TPUMCHSITh
e€ B Ipoliecce OCBOCHUS Y4eOHOTo MaTepuarna.

HaxoauTh 3HaueHus OYKBEHHBIX BBIPAXKCHHUUM NP 3aJaHHBIX 3HAYCHUSIX TI€-
PEMEHHBIX.

BoinonHsaTh TpeoOpa3zoBaHus 1IEJI0r0 BhIPAXKEHUS B MHOTOWIEH MPUBEICHHU-
€M MOAOOHBIX CaraeMbIX, PaCKphITUEM CKOOOK.

BBINOTHATh YMHOKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHAa HA MHOTO-
YJICH, MPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa Pa3HOCTH.

OCyIeCTBIATh PA3JIOKEHNE MHOTOWICHOB Ha MHOXHUTEIN C IOMOIIBIO BBI-
HECEHUs 3a CKOOKHM 0OIIEero MHOXXMUTEJS, TPYNIUPOBKH ClIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
Y3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIBHBIMM MMOKA3aTEISIMU IS IIpeE-
oOpa30BaHUsI BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate iMHElHbIE ypaBHEHUS C OJTHOW NIEPEMEHHOM, IPUMEHSISL IIPaBUIIa T1e-
pexoaa OT UCXOJHOI0 YPABHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsTh, sBisgeTCs Jin
YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI TIPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTh mpuUMEpPHI Map YUCEN, SBISIOMIMXCS PEUICHUEM JIMHEHHOTO ypaB-
HEHMUS C IByMS IEPEMEHHBIMU.

CTpouTh B KOOPJMHATHON IJIOCKOCTU rpadUK JUHEHHOTO ypaBHEHHUS C JIBY-
Msl TIEPEMEHHBIMH, TOJB3YCh TPpahUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YpaBHE-
HUSL.

PemaTte cuctemsbl 1ByX JIMHEHWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM

yucie rpaduIecKy.



CocTaBisATh U peniaTh JUHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEMHBIX ypaB-
HEHUH 10 YCJIOBHIO 33Ja4H, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a-
JTa4YM TIOJTYyYEHHBIN pe3ybTarT.

DOyHKIUU

N306pakath HA KOOPAUHATHOU MPSMOI TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3aMKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTPOUTH rpaduky TMHEHHBIX QyHKIHA. CTpouTth rpaduk QyHKINH Y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIIMI U3BECTHBIE 3aBUCHUMOCTU MEXIY BEIUYU-
HaMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTh, IPOU3BOIH-
TEJIbHOCTh, BpEMsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBIEHUsS U aHAIW3a UH(POpPMAalUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pPeabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHiry oOydenust B 8 kjacce oOy4aromuiicss MOJYyUYUT CIECAYIOIIUE MPEI-
METHBIE PE3yJIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABJICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YsSd MPH HEOOXOJWMOCTH KaJNbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIIUX KBaJIpaTHbIe KOPHU, UCIIONIb3Ys CBOM-
CTBa KOPHEM.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AsredOpanyecKue BbIPpAKEHUA



[TpyMeHATh MOHSATHE CTENEHH C IENBIM MMOKa3aTeseM, BBINOJHATH mpeolpa-
30BaHMSI BBIPAKEHUH, COJEPKAIMX CTENEHH C LIEJbIM MOKa3aTeIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpanvdecKuMH Ipo0siMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTh npeodpa3oBaHus BRIPAKEHUM JIs pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENMHbIE, KBaJpaTHbIE YpPABHEHUS M palMOHAIbHbIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHUI, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUH (YCTaHABIMBATH, UMEET
JIM YpaBHEHHE WIA CUCTEMA YPaBHEHU PELICHUS, €CIIM UMEET, TO CKOJIBKO, U IIPO-
gee).

[lepexoauTh OT CIOBECHOW (POPMYIHPOBKH 3aJa4M K €€ aire0Opandecko Mo-
JIEIHU C MTOMOIIBIO COCTaBJIECHUS YPABHEHUS WM CHUCTEMBbl YPaBHEHUM, HHTEpIpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/a4d MOJYYEHHBIN PE3ybTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKHU, pe-
1aTh JIMHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpadu-

YECKYIO MITIOCTPAINIO MHOKCCTBA pCHICHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIUU

[Tornmath ¥ MCMONB30BaTh (HYHKIIMOHAIBHBIC TOHSITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUSI), ONIPEEATh 3HaUeHNE (DPYHKUINHU 1O 3HAUYEHUIO ap-
TYMEHTa, ONPeIesATh CBOMCTBA (DYHKIMHU 110 €€ TpaduKy.

Crtpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, onmchIBaTh CBOHCTBA YHCIOBOIT QYHK-

U 1o e€ rpaduky.



K xoniy oOyuenus B 9 kjacce oOydaromuicsl MOMYYUT CIACAYIONINE Mpe-
METHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BoinonsaTh apudMeTnyeckue ASUCTBUS ¢ pallMOHATIBLHBIMU YHCIIAMH, COYe-
Tasi YCTHbIE U MUCbMEHHbBIE MMPUEMBI, BBIIIOJHATh BEIYMCIEHUS C UPPAMOHATIbHBI-
MH YUCIIAMH.

HaxoauTpe 3HaueHHs CTENEHEH C LEJBIMUA MOKAa3aTeIsIMA U KOPHEM, BBIUKC-
JIATh 3HAYEHUsl YNCIIOBBIX BBIPAKECHUM.

OKpyIJISITh AEUCTBUTENBHBIE YKCIIA, BBINOJIHATh NPUKUIKY pPE3yJIbTaTa BBI-
YUCJICHUH, OLICHKY YUCJIOBBIX BBIPAYKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE U KBaJpaTHbIC YPaBHEHUs, YPABHEHUS, CBOASALIMECS K
HUM, NIPOCTENIINE TPOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemate cucTteMbl ABYyX JTMHEWHBIX YPABHEHHUU C IBYMs NIEPEMEHHBIMHU U CH-
CTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABJIACTCS JIMHEHHBIM.

PemaTe TeKCTOBBIE 3a/layu alNredOpanvyeckuM CrocoOOM C MOMOIIBIO COCTaB-
JICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUyecKuX Npe/ICTaBIeHUI (YCTaHABIMBATH, UMEET
JIM YPABHEHUE WM CUCTEMA YPABHEHUN PELLIEHHUs, €CIIM UMEET, TO CKOJIBKO, U IIPO-
yee).

Pemiats nuHEHBIE HEpABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paxkaTh pe-
LICHNE HEPABEHCTB HA YMCIIOBOM IPAMOM, 3alIMCBhIBATh PEIICHHUE C IIOMOLIBIO CUM-
BOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha
YU CJIOBOU MPSIMOU, 3aIIUCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIAYHBIX 3a4a4.



DOyHKIUU

Pacmo3naBaTh QyHKIIMY U3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHYECKU PaC-
TIOJIOXKCHHUE Ha KOOPIMHATHOW TUIOCKOCTH rpadukoB GyHKIMA Buaa: Y = KX, y = kx
+Qy:ny=aﬂ+bx+ay=x&y=ny=VLB%mwmmmnmmﬂ%mm
K03(bUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

CTpouTh W HM300paKaTh CXEMATHYECKU TPAPUKU KBaJAPATHUUHBIX (PYHKIIHIA,
OTMHMCHIBATh CBOWCTBA KBAIPATHYHBIX (PYHKITHH 110 UX TpaduKam.

Pacrio3naBaTh KBaJpaTHUHyHO (YHKIUIO 110 (GOpMYIIie, TPUBOIUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YucjioBble MOCEA0BATEIHLHOCTH H POTPECCHH

Pacrio3naBaTh apu(pMETHYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU TPHU pa3-
HBIX CII0cO00ax 3agaHusl.

BhITIONHATE BBIYUCIICHUSI ¢ UCTIOTIb30BaHueM (HopMy N-TO uieHa apudMeTu-
YECKOM M reOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4ICHBI MOCIEIOBATSILHOCTH TOYKAMH Ha KOOPJIWHATHOMN TLIOC-
KOCTH.

PemaTte 3amaum, CBS3aHHBIC C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
YHCJIE 3aJ1a4u U3 PeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISTOPA, IIUGPOBBIX

TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanyecTBo 4acosB

duexkTpoHHbIe (Lndpo-

Ne i/ Ko]—[Tpo,m,]-[],[e HpaKTuquKHe Bble) 06pa30BaTeJILHbIe
rpamMMbl Bcero

padoThbI padoThbI pecypchl
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK

yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK

2 AJrCOpaNeCKNE BEIPAKCHHA 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK

3 ¥ PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK

4 Koopumatet i rpaguu. Gynkim 24 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK

> Tosopenne i 060bmierne 6 . https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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HaumeHoBaHue pa3iesioB H TeM MpPo-

8 KVIACC

KoanyecTBo 4acoB

JeKTpoHHbIE (U-

Ne /i Kourpoasubie IlpakTuueckune  POBbIE) 00pasoBarTeib-
rpaMMBbI Bcero
padoThbI padoThbI Hble pecypchbl
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BeipakeHus. KBaapar- 5 1 bubnnoreka [JOK
HBIN TPEXWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BeIpakeHus. Ajredpau- 15 1 bubnuorexa [JOK
yeckas Ipo0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
| DyHumn. qucnosIe PyHKiHH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 1
0 OBTOpCHie H 0bobueHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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HaumeHoBaHue pa3esioB U TeM MpPoO-

9 KVIACC

KoanyecTBo 4acoB

JJekTpoHHbIE (U(po-

Ne i/ KOHTpOJ‘ILHLIe HpaKanecKHe Bble) oﬁpasosaTe.Hmee
TPaMMbI Bcero
padoTbI padoTbI pecypcbl
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubnuorexa [IOK
qyucia https://m.edso0o.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 14 1 bubmmoreka [JOK
HEHUU https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnunoreka LIOK
° Dynxuun 16 L https://m.edso00.ru/7f419d08
bubmmoreka IIOK
6 YucnoBble OCIEA0BATEILHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIb-
HOTI'O IMPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. AnreGpa, 8 kimacc/ Jlopodees I'.B., CyBoposa C.b., byaumosud E.A. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA
1. AnreGpa. Jlunaktuueckue Matepuansl. 8 Kiacc: yueb. mocobue st 00-
meodpaszonar. opranuzauuii / JI. I1. EBcradbeBa, A.Il. Kapm., uzgarens-
ctBO «IIpocBemenue
2. Anrebpa. [lunaktuaeckue matepuainsl. 8 kiacc/ B.M. Koxos, FO.H.

Makapsrues, H.I'. Muntok, nznarensctBo «IIpocBenienney

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anextponHas nikona: https://resh.edu.ru/

«Yuu.py»: https://uchi.ru/

«SAunekc. Yueonuky: https://education.yandex.ru/home/

«AKmnacey: https://www.yaklass.ru/

doxchopa: https://foxford.ru/about

«Cupuyc. Onnaiiny: https://edu.sirius.online
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