AHHOTAIIUA PA00UYEl MPOrpaMmbl Mo ajareope 7-9 Kjiacchbl

AnreOpa sBJISETCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOIO OO0IIEero oOpa3oBaHHs: OHa
oOecrieunBaeT U3y4eHHe IPYrux TUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs MPOJOHKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW KU3HU.
N3yuenne anreOppl obOecrieumBaeT pa3BUTHE YMEHHs HAOMIOAAaTh, CpaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTU MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOJBI, (hOPMYIHUPOBaTH yTBepxkaeHus. OcBoeHHE Kypca
anredpbl 0O0ecreynBaeT pa3BUTHE JJOTUYECKOTO MBIIIJICHHUS 00yYaroIMXCSl.

B crpykType mporpammsl yaeOHOTO Kypca «Anredpa» Ajis OCHOBHOTO 00IIEro oOpa3oBaHuMs
OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIbHO-METOJAMYECKUE JTUHUM: «HuCia ¥ BBIYHUCICHUS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIepKaTENbHO-METOUUECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xxozme u3yueHus yueOHOro Kypca oOydarouumcs
MPUXOJUTCS JIOTUYECKU PACCYXkAATh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C OTUM B MporpamMMmy ydeOHOro kKypca «AmnreOpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTH4ecKoro oOpa3oBaHUsT U
CIOCOOCTBYIOIIME OBJQJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEMAaTHYECKOTO
SI3BIKA.

CornacHo ywyeObHOMYy IUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbIl Kypc «AnreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jelibl cofepxaHus: «Yuciaa M BBIYMCICHUSY,
«AnrebpanyecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIUN.

Ha usydenune yuebHoro kypca «Anrebpa» orBogutcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMsS IpPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSI:

1) naTpuoTHyecKoe BOCIIUTAHHE:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOILIEHHWEM K JOCTHKEHHUSAM POCCHUICKMX MaTeéMaTUKOB U POCCUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHXKEHUN B APYTUX HayKax M MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pPeAln3aluu ero IMpas,
NpEJCTaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETyp TPakJIaHCKOro olImiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX IMpPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM INPUMEHEHHEM JOCTHKCHHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCHIUTAHHE:



YCTAaHOBKOH Ha aKTHMBHOE YYacTHE B PEIICHHHM IMPAKTHYCCKUX 33Ja4 MaTeMaTHYeCKOU
HAPABIEHHOCTH, OCO3HAHMUEM BXHOCTH MATEMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKCHUU BCEH
JKU3HU JJIsl YCHEITHON MPOPECCHOHANTBHON NEATEeTbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYAIbHOW TPACKTOPHH OOpa30BaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIICCTBCHHBIX IMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHHUH, PACCYKICHUH, YMECHUIO BUJICTh MATEMAaTHYCCKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAIe B JCSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX INpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, IPHPOABI W OOIIECTBA, IOHUMAaHHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl YeIOBEYECKOW JMAEATENbHOCTH, 3TanoB e€ pa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS [IUBHJIN3AIIAN, OBJIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHICCKOU
KYJIBTYPOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJAJACHHEM NPOCTEHIIMMH HABBIKAMU
HCCIICIOBATEIbCKOM IeATEIbHOCTH;

6) ¢usmyeckoe BocnuTaHWe, (GOPMHUPOBAHHE  KYJIbTYPbI  30POBbS W
IMOLUMOHAIBLHOTO 0JIArOMOJTyusi:

TOTOBHOCTBIO TIPHMEHSATH MAaTEMaTHYEeCKHE 3HAHUS B HMHTEpPECaxX CBOETO 3J0POBBS,
BEJICHUS 3JJOPOBOr0 00pasa »KU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, pEryJisipHas (Qu3UYecKass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIICKCHH,
MPU3HAHKEM CBOETO TPaBa Ha OIMMOKY M TAKOTO K€ IpaBa IPyroro 4eIoBeKa,

7) IKOJI0OrM4YecKoe BOCIIUTAHUE:

OpHUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHUYeCKHX 3HAHUM IS pellleHus 3ajad B o0iacTu
COXPAHHOCTH OKpPY)KAIOIIeH cpefpl, MIAHHUPOBAHUS MMOCTYNKOB M OLEHKH HX BO3MOMHBIX
MOCIICACTBHIA TSI OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa JKOJIOTHICCKHX
po0JieM U ImyTel UX peleHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHUSAM COLHAILHON U MPUPOIHOIL cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUSCKYIO JeATCILHOCTh, B TOM YHCJIC YMEHUE YUUTHCS y JPYTHX
JIOJICH, MPUOOPeTaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTCHITUU W3
OTIBITA IPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOopMyIUpoOBaTh UACH,
TIOHSTHS, THITOTE3bl 00 0O0BEKTax W SIBJICHUSX, B TOM YHUCJIC PaHEEe HEU3BECTHBIX, OCO3HABATH
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaIlMIO, BOCHPHUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUINI KOHTPMEp, KOPPEKTUPOBATH MPUHHUMAEMbIE PEUICHUS W
JercTBUS, POPMYITUPOBATEH M OIEHUBATH PUCKH U TIOCTIEACTBHS, (HOPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBble JJornueckne geicTBUs:
® BBIIBISATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXIy TOHITHSAMHU, (HOPMYIUPOBATH OMNpPEACICHUs MOHSTHH,
yCTaHABJIWBATh CYIIECTBCHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS JIJIsT 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;



BOCIIPUHUMATh, (DOPMYIUpPOBaTh U MPEOOPa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (pakTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX W MHIYKTHUBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX  YTBEPXKICHMH (mpsiMble ©  OT
IIPOTUBHOTO), NIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOXKHbBIE J0Ka3aTeNnbCTBA
MaTeMaTHYecKuX (PAKTOB, BBICTPAUBaThb APryMEHTALUIO, NPUBOIUTH IPUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpATh CNOCOO pelieHus y4eOHOM 3ajauM (CpaBHUBaTb HECKOJIBKO BAapHaHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAIMHA ¢ YIETOM CaMOCTOATENbHO BbIACICHHbIX
KpUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIOJIb30BAaTh  BOMNPOCHI ~ KaK  HCCJIENOBATENIbCKHMM  MHCTPYMEHT  I[1O3HAHUA,
(dopMynupoBaTh BOIIPOCHI, ¢$ukcupyroume IIPOTUBOpEYHE, npobiuemy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh MCKOMOE M JlaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHCHHE;

MPOBOAMUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUJIaHY HECIOKHBIM HSKCIIEPUMEHT,
HeOOJIbIIOE MCCIEA0BAaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITeNIbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOJABI 1O  pPe3yJibTaTaMm
POBEAEHHOT0 HAOIIOJAEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IEHUI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MIPOILECCA, & TAKKE BBIABUTATh NMPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(pOpPMAIMM, JAAHHBIX, HEOOXOAMMBIX
JUISL peLLICHUs 3a1a4H;

BbIOMpATh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh MH(OpMAIUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTaBICHUS;

BBIOMpATh (hopMy MpeacTaBIeHUsI MHYOPMAIIMK U WLTIOCTPUPOBATH PelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUH 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTENIEM HIIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U ()OPMYJITHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOIJIEMBI,
pemaeMoil  3aja4yd, BBICKAa3bIBaTh HJIEH, HAIlCJICHHBIE Ha TOWCK PEIICHHS,
COIIOCTABJISAITh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0OHapy>KUBATh Pa3INyuue U CXOJCTBO MO3UIHUI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKCHHUS,



® [IPEICTABIATH PE3yJbTAaThl PEIICHUS 3a7a4H, SKCICPUMEHTA, UCCICIOBAHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a1ad IMPE3CHTAIUH U
O0COOEHHOCTEHN ayAUTOPUH;
® [IOHMMaTh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHONW W WHIWBUAYAIBLHOU pabOTHI
IPU PEIICHUU YIeOHBIX MATEMAaTHUCCKUX 3a/1a4;
® [IPUHUMATH IIeJTb COBMECTHOM JESATEIBHOCTH, IJITAHUPOBATh OPTaHU3AI[MI0 COBMECTHOMN
paboThl, pacmpenensiTh BHIbI PabOT, JOTOBAPUBATHCS, OOCYXKAaTh TPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;
® y4acTBOBaTh B TpyNIoBeIX (opmax paboTel (0OCykaeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBbI U JIPYTHE), BBHIIOJIHITH CBOK YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaHJIbI, OIICHUBATh KAuYeCTBO CBOETO BKJaJa B
OOIIHI TIPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.
PeryasiTHBHBbIe yHHBepcaJIbHbIe y4eOHbIE 1eiiCTBHS
Camoopranu3amnus:
® CaMOCTOSTEIBHO COCTaBIIATh IUIAH, AJITOPUTM pEHICHHS 3aJadd (WU €ro 4YacTh),
BBIOUpATh CHoco0 pemeHus ¢ y4€TOM MMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BaPUAHThI PEHICHUH C YUETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
® BJAJETh CIIOCOOAMU CAMONMPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U Pe3ysbTaTa peleHus
MaTEeMaTHYECKOM 3aa4M;
® [PEIBUACTH TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH IPH PEIICHHH 3a/1a4H, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YNIbTaTa JCATEIHLHOCTH MTOCTABICHHOMN TN U YCIOBUSM,
OOBSICHATh TPHYMHBI JOCTHXKCHHUS WM HEJOCTHDKECHUS IIeTTH, HaXOJHWTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koHiy oOyuenus B 7 KkJjacce 0OydarolIMiics MOMYyYUT CJEIyIOIIUE NpeAMETHbIE
pe3yIbTATHI:

Yuciia ¥ BbIYMCICHUSA

BbimonHATh, coueTas yYCTHble M NHCbMEHHBbIE NPUEMBI, apu]MeTHuecKue IeHcTBUS C
palMOHAIBHBIMHU YUCIIAMH.

HaxoauTh 3HaueHUs 4YMCIOBBIX BBIPAKEHUH, MPUMEHATH PAa3HOOOpa3Hble CIIOCOOBI U
npuEMBbl  BBIUMCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEpKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMCU YHCed K ApYyroi (mpeodpa3zoBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAILHBIE YUCIIA.

OKpyrasTh ymcha.

BBINONHATE NPUKKUIKY M OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLIEHKY 3HAUYEHHUI YMCIIOBBIX
BbIpa)KE€HU. BBINONHATE NEHCTBHS CO CTENEHAMHU C HaTypaJlbHBIMU IT0KA3aTEIIAMU.

[TpuMeHSTH IPU3HAKK JETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIIN HATYPAIbHBIX YHCEIL.



Pemare nNpakTMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEINYMH,
[IPONOPLUOHAILHOCTHIO BEJIMUMH, IPOLEHTAMU, UHTEPIPETUPOBATH PE3YIbTAThl PELICHUS 3a7a4
C Y4ETOM OTrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxoauts 3HaueHNs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonsATe npeoOpa3oBaHys LIEI0r0 BbIPaKEHHUsI B MHOTOWIEH IPUBEAECHUEM I10J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJIHOWIEHAa HAa MHOIOYIEH M MHOTOYJIE€Ha Ha MHOTOYJIEH,
OPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBapaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMeHEHUs (HOpMyJ COKpaiEHHOIro
YMHOXEHHUS.

[IpumensiTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIEHMs] pPa3MYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMM MTOKa3aTeNsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHElHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NIPUMEHsAs MpaBuia Iepexona OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduvyeckre METOIbI TPH PEIICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpuMepbI Map YUCE, SBISIOUIMXCS pellieHueM JMHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JIUHEWHOTO YypaBHEHUS C JBYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cucreMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMsl IIEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHH MO
YCIOBUIO 3a/layM, HWHTEPIPETHPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/laudl TMOJY4YEHHbBIN
pe3yJbTar.

DOyHKIUHA

N300paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alHiChIBaTh YHCIOBBIE MPOMEXYTKH Ha
areOpanvyeckoM si3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKMi. CTpouts rpaduk QyHKINN y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMYUHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, II€HA, KOJIMYECTBO, CTOUMOCTH, NPOU3BOJIUTENBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Torumate rpadudeckuii coco0d MpenCTaBICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 IPa(UKOB PEATBbHBIX MPOILIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 Kkiacce oOydarouiuiics MOMYyYUT CIEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThI:

Yucia ¥ BbIYMCICHHA



Hcrnonb30BaTh HavyaJbHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTENBHBIX YHUCEN IS
CpaBHEHHUS, OKPYIJCHUS U BBIUUCICHUN, M300pakaTh JEHWCTBUTENIbHBIC 4YMCJIAa TOYKaAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOro KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJISATOP, BBIMOIHITH IPEOOPa30BaHUsI BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX W MAaJIbIX YHCET C MOMOMIBIO JECATUYHBIX IpoOei u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TMOHATHE CTENEHU C LEJIbIM I0KAa3aTeJIeM, BBINOJIHATH MPeoOpa3OBaHUS
BBIPAKECHUM, COAECPKALUX CTEIICHU C LIEJIBIM II0OKA3aTEIIEM.

BBINOMHATE TOXKIECTBEHHBIE NPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAKEHWH Ha OCHOBE
MpaBWJI ACUCTBHIA HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBapaTHBIA TPEXUIICH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHHUs] Pa3IMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN MPAKTUKHU.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiate nuHeliHble, KBagpaTHbIC YPaBHEHUSI U PAIlMOHAIbHBIC YPABHEHMSI, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHHH C IByMs IE€PEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUI, B TOM UYHUCIE C
NpPUMEHEHHEM Trpa@UuecKux IMpeAcTaBiIeHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHE WIIU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexoauth OT ciOBeCHOH (GOPMYIMPOBKH 3ahayl K e€ anreOpandecKod MOJAETH C
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33]1a4Ml TIOJIyY€HHbIN PE3yNIbTaT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPABHEHUS, OIEHKH, PEIIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUIFOCTPAINIO
MHOKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumMaTh W HUCMNONB30BaTh (YHKIMOHAIBHBIE TIOHSATHA U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENSITh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIMHU 10 €€ TpaduKy.

Ctpouts rpaduku dJeMEeHTapHBIX PYHKIIMA BHJIA:

k . o .
y=-,y= X2,y =3,y = |X|, y =V, onuceBaTh CBOICTBA YHCIOBOH (GYHKIHH 1O €&

rpaduxky.

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CJEIyIOIIUME NpeAMETHbIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Boimonsate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHAIBHBIMU YHCIaAMH.

HaxoauTh 3HaueHusi CTeNeHel ¢ eIbIMU MMOKa3aTeIsIMU U KOPHEH, BBIUMCIISTh 3HAUECHUS
YHUCIIOBBIX BbIPAKEHUH.

OkpyrisTh AEWCTBUTENbHBIE YHCIIA, BBINOJIHATH NPUKHUAKY pE3yJbTaTa BBIUMCICHUH,
OLICHKY YMCJIOBBIX BBIPQ)KEHUH.

YpaBHeHHUS M HEPaBEHCTBA



Pemare nuHEWHBIE W KBagpAaTHBIC YPAaBHEHUS, YPABHECHMs, CBONAINMECS K HHM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHHUSI.

Pemats cucteMsl JByX JMHEHHBIX YPAaBHEHMU C JBYMS IIEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemate TekcToBblE 3amaud anreOpanvyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPAaBHEHHMU C JBYMS IIEPEMEHHBIMHU.

IIpoBOINUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHHUH, B TOM YHCIIE C
IpUMEHeHHeM TIpadUuecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJApaTHbIE HEPABEHCTBA, M300pa)xkaTh pELICHUE
HEPaBEHCTB HA YUCJIOBOMU IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM,
3aIIUCBIBATh PELICHHE C ITIOMOIIBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA [IPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

PacniozHaBaTh pyHKIIMM H3y4eHHBIX BUJIOB. [ToKa3bIBaTh CXeMAaTHUYECKH PACHOJIOKEHHUE HA

o . k
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkumii Buga: y = kx, y=kx+b,y= oY= ax? + bx +

C, Yy =X y=+x,y=|X|, B 3aBHCHMOCTH OT 3HaueHHil KOI()HUINEHTOB, ONUCHIBATH CBOKCTBA

byHKIHIA.

Crpouth U M300pakaTh CXeMaTHUECKU TpaUKM KBAJPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacrioznaBate  kBagpatuuHyro (QyHKIHMIO 1O  QopMmyie, HPUBOAUTH  IPUMEpPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHON )XKU3HU, PU3UKH, TEOMETPHUH.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 MPOTPECCUU MPU pasHBIX CIIOCOOax
3a/1aHusl.

BbInoNMHATE BBIUKCIEHHUS C UCHOJIB30BaHHWEM (OPMYS N-TO WiIEHa apUPMETHUECKON U
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPMHATHON TIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMM TOCJIEI0BATEILHOCTSIMHU, B TOM YHCIE 3a7aun
13 peajbHOM KU3HU (C UCTIOIB30BAaHUEM KaJIbKYIATOPA, IIU(POBBIX TEXHOJIOTHI).



