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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo anreGpe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE IOJIOKEHHI U TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS Ha 0a30BOM ypoBHE (enepaibHOI
OCHOBHOI 00Opa3oBarenpHOI mporpammsbl, peactaBieHHbix B @I'OC OO0, a takxke ¢ yuéTom
¢denepanpHOi paboueil mporpammbl BocnuTaHus M KoHIenuuu mnpenogaBaHusl Yy4eOHOTO
npeamMera «MaremaTukay.

Anrebpa sBISE€TCS OAHMM M3 OIOPHBIX KYypCOB OCHOBHOTIO oOImIero o0pa3oBaHUs: OHA
oOecrieynBaeT HU3YUYCHUC JPYIrUuXx JUCHUIIINH, KaK CCTCCTBCHHO-HAYYHOI'O, TaAK U TYMAHUTAPHOI'O
IIMKJIOB, €€ OCBOEGHHE HEOOXOMMO ISl MPOJOIDKEHUSI 00pa30BaHMs M B TIOBCETHEBHOM JKHU3HU.
PazButne y oOydamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOMCXOXKICHHUH M CYIIHOCTH
anreOpanyeckux aOCTpakIMi, CIOco0e OTpPaKEHUS MaTeMAaTHYeCKOW HAayKOW SIBICHUH WU
IPOIIECCOB B TPUPOAE U OOLIECTBE, PO MATEMaTHYECKOTO0 MOJACIHPOBAHHMS B HAYYHOM
NO3HAHUU M B MPAKTHUKE CHOCOOCTBYET (HOPMHPOBAHHIO HAYYHOT'O MHPOBO33PEHHS M KAueCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aalTalldd B COBPEMEHHOM IH(poBoM obmiectBe. M3yueHue
anreOppl oOecriednBacT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH,
Tp€6y€T KPUTUYHOCTU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATL CBOH
JICUCTBHS U BBIBOJBL, (hOPMYIUpPOBATh yTBepxkIeHHA. OCBOeHHE Kypca anreOphbl oOecriednBacT
PasBUTUC JIOTHYCCKOI'O MBINUJICHUA O6yanOIHHXC$II OHM HCHOJB3YHOT ACAYKTHUBHBIC U
MHIIyKTUBHBIC PACCYKICHHUS, 0000UICHNE M KOHKPETH3alnio, a0CTparupoBaHUE M AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaracT 3HAYUTEIbHBIM OO0OBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
00yJaloUmMXcs, TIO3TOMY CaMOCTOSITEIbHOE pEIICHHE 3afad  SBISETCS — pealu3anuei
ACATCIIBHOCTHOI'O IPUHIMIIA O6y‘-ICHI/IH.

B crpykrype mnporpammbel y4eOHOro Kypca «AureOpa» Juis OCHOBHOTO OOILIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeNbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIYHCIICHUS», «AJTeOpanuecKre BBIPAKEHHS», «YPaBHEHHS M HEPaBEHCTBA», «DYHKIHH».
Kamaaﬂ N3 OTUX COACPIKATCIBbHO-MCTOJUUICCKHUX JIMHUH Pa3BHUBACTCA HaA MPOTAKCHUN TpéX JET
U3y4eHHsl Kypca, B3aMMOJICHCTBYS ¢ IpYyTMMU €ro JIMHUSAMH. B xo1e n3yueHus yueOHOro Kypca
00yJaromuMCs TPUXOAMUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, MNOPCACTABJICHHBIC BO BCCX OCHOBHBIX pa3jciiax MaTeMaTH4YCCKOI'O O6p330BaHI/I$I u
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
a3bika. CopepxKaTeIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO yueOHOTro Kypca «Anredpay sBisercs

€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JHHUM «YUHCiIa U BBIYUCICHHS CIY>KUT OCHOBOHM /IS JAJbHEHIETO M3yYeHHsS MaTeMaTHKH,
CIOCOOCTBYET pPa3BUTHIO Y OOYYaIOMIMXCS JIOTMUECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHS I10JIb30BAThCS
AITOPUTMAMHM, a TaKkXKe IPUOOPETEHHI0 TNPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX [UIsi MOBCEIHEBHOW IKHU3HHU.
Pa3zBuTne mMOHATHS O 4YHCIIe Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs CBS3aHO C palMOHAJIbHBIMH H
UPPAalOHATIBHBIMHU YHCIIaMH, (JOPMUPOBAHUEM TPEJICTABICHUH O JEHCTBUTEIBHOM uuciie. 3aBeplieHHe OCBOCHUS
YUCIIOBOM JIMHUH OTHECEHO K CpeHeMY 001iemMy 00pa3oBaHUIo.

ConmepxaHue JABYX anreOpamdeckux JHHUN — «AnreOpandeckue BBIPAXKEHUS» M «YPaBHEHUS U
HEpaBeHCTBa» CIOCOOCTBYET (POPMHPOBAHUIO Y OOYUYAIOIIMXCS MAaTeMaTH4eCcKOro ammapara, HeoOXOIMMOTO IS
pelieHust 3aJad MaTeMaTHKH, CMEXHBIX MPEAMETOB M NPAKTHKO-OPUEHTUPOBAHHbIX 3a/1a4. Ha ypoBHEe OCHOBHOTO
obmero oOpa3oBaHus y4eOHBIM Marepuayn TpPYyNIUPYeTcs BOKPYI pPAalMOHAJIBHBIX BbIpakeHHH. Auredpa
JIEMOHCTPHPYET 3HAUEHHE MAaTeMaTHKH KakK S3bIKa JUIS TOCTPOCHMS MaTeMaTHYeCKUX MOJEeseH, ONUCaHMs
NPOLIECCOB M SIBJIEHUH peanbHOro mupa. B 3amaum oOydeHust anreOpe BXOAAT TakXke JajbHEHIee pa3BHTHE
ITOPUTMUYECKOTO MBIIIJIEHUsI, HEOOXOJMMOT0, B YaCTHOCTH, JUISi OCBOCHHUS Kypca MH(OPMATHKH, U OBJIAJICHHE
HaBbIKAMHU JIeNyKTUBHBIX paccyxiaeHnil. [IpeoOpa3oBaHMe CUMBOJIBHBIX (OPM  CIIOCOOCTBYET Ppa3BHTHUIO
BOOOpakeHHs1, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Cognepxanne  (QyHKIMOHAIbHO-TpaUYECKOW JIMHMM  HAIEIeHO Ha  IOJy4eHHE
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTHCaHUs
U HCCTIeNOBaHUSl Pa3HOOOPa3HBIX MPOIECCOB M SBICHWI B mpupoje u obmiectBe. M3yueHue
MaTepuanga CHOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCS YMEHHUS HCIOIb30BaTh pPa3jInvHbIC



BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBaHHME MPEJICTABICHUNA O POJIM MAaTEMATHKU B Pa3BUTUHU LIMBUIN3ALIUN
U KYJIbTYPHI.

CormacHo ydeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyeckue BhIPAKEHU», «Y paBHEHUS U HEPABEHCTBaY», « DyHKIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuyHoOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpeca K MPOLUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIIGHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K CIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HAyKax M MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKIaHWHA W peald3allid ero Ipas,
IPEJCTAaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO 3TUYECKUX IPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUM
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHMM NPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMAaTUYECKOro 0Opa30BaHUS HA MPOTSKEHUH BCEH
KHU3HU Ul YCHEeITHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa3oBaHUsA U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BHJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAIlel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBeKa, MNPHUPOAbI M O0OILIecTBa, MOHUMaHHEM
MaTeMaTUYecKOll Hayku Kak c(epbl 4elIOBEYECKOW NeATelNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMM, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTU4eCKOM
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJACHHEM MPOCTEHIIMMU HaBbIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

FOTOBHOCTBIO NPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpPEcax CBOEro 370POBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE NMUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U



OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKa pe(iIeKcHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMMOKY M TAKOI'0 )K€ IpaBa JPYyroro 4eiaoBeKa;

7) 3Ko10rNYecKoe BOCIIUTAHNE:

OpHUEHTalMe Ha NPUMEHEHHE MAaTeMaTU4YeCKHX 3HaHMU JUIs pelleHHs 3aiad B o01acTu
COXPaHHOCTH OKpY)KaloIlel cpenbl, IJIaHUPOBAaHUS IOCTYIKOB M OLEHKM MX BO3MOXHBIX
HOCJIEICTBUM Il OKpY’Karollled cpesibl, OCO3HAHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX PELeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JIESITEIBbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ducie (GOpMYIHPOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 OOBEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKU U NOCIEACTBHSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble jornyeckue AeiicTBus:

® BBUIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIECHUH MEXAY IMOHATHUAMH, (HOPMYIUPOBATh ONpPEAEICHUs MOHATHMH,
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKANU, OCHOBAHHS 151 0000IIeHNUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJUMOI0 aHAIN34,

e BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA3OBHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIKe, YCIOBHBIE,

® BBIABIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (paKTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UISl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAETYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEJIBHO ~ HECIJIOKHBIE  JI0Ka3aTelbCTBA
MaTeMaTU4ecKux (HakToOB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH MPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnoco® pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOSAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarebckme 1eiCTBUSA:

® 1CNOJNB30BaThb  BOIPOCHI  Kak  MCCIEAOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA SKCIEPHUMEHT,
HeOOJIbIIOE KCCIEOBAaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTYy COOO0H;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEAEHHOTO HAOIIOCHHUS, UCCIEOBAHNS, OLIEHUBATH JOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUISl peLLIeHUs 3a1a4K;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U UIUTIOCTPUPOBATH pelllaeMble 3a1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM U
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATh U ()OPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBHIpaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ 0OCYKIIEHHsI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemaemMoi  3aJayM, BBICKAa3blBaTh WJEH, HAICJIEHHBIE Ha TOWCK pEIIeHHs,
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMU JPYrUX YYacTHHKOB JHajora,
00OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIIIACHsI, CBOM BO3PAKECHUS;

NPEICTaBIATh PE3YAbTATHI PEIICHUS 33/1a49H, SKCIICPUMEHTA, HCCIEIOBaHMS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a4ad IMPE3CHTAUH U
0COOCHHOCTEH ayJAUTOPHH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
NPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a/1a4;

IPUHUMATD 11€7Ib COBMECTHOM JeSTEeIbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcsi, O0OCYXKIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTsl (0OCYXAeHHS, OOMEH MHEHHUIMH,
MO3TOBBI€ IITYPMBl U JAPYTHE), BBIIOIHATH CBOK YacThb pabOThl M KOOPIMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETrO BKJaJa B
00N TPOYKT MO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BbIOMpaTh CHOCOO pelleHuss C Y4ETOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOM MH(OpMaInu.

CﬂMOKOHTpOJ’IL, IMOLMOHAIbHBIA HHTEJLJIEKT:

BJIaACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA Mponecca U pe3yijibTaTa PCIICHUA
MaTeMaTH4eCKOi 3aJa4u,
NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHHUU 3aJa4dl, BHOCHUTHb
KOPPEKTUBBI B ACATCIIBPHOCTE HAa OCHOBE HOBBIX 06CTO$IT6J'II)CTB, HaﬁﬂeHHBIX OIHI/I60K,
BBIABJICHHBIX prI[HOCTCP’I;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH NMPUUYMHBI JOCTHXKEHHUS WIM HEJOCTHXKEHHUS ILEJId, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUe AECUCTBUS C
panMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT OJHOM (HOPMBI 3amMCU YKHCEN K APYrou (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO 1pO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OKpyryisTh yucna.

BBINONMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHWM YMCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATypaJIbHBIMU IIOKA3aTEISIMHU.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
IIPONOPLUMOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3aa4
C Y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpaKEHUI NMPU 33aHHBIX 3HAUEHHUSIX TEPEMEHHBIX.

BoinonHsATe npeobpazoBaHus LENI0r0 BBIPAXXEHUSI B MHOTOUJIEH NMPUBEACHUEM MOJA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJI€HAa Ha MHOTOYIIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3IoKEHUE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOKEHHS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEl ¢ HaTypalbHBIMH MOKa3aTeNsAMU JUIsl IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsIST MpaBwia Mepexoaa OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METOIbI P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHEeM JTMHEHHOTO ypaBHEHUS C IBYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOpJIMHATHOW IUIOCKOCTH TpaQUK JHHEWHOTO YpaBHEHUS C JByMS
NePEMEHHBIMHU, TIOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucreMbl NBYX JIMHEMHBIX YPaBHEHMH C JBYMsS IEPEMEHHBIMH, B TOM YHUCIE
rpau4ecKy.



CocTaBisiTh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/ayll TMOJy4YEeHHBIH
pe3yJbTarT.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alHiChIBaTh YHCIOBBIE TMPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMmedaTh B KOOPAMHATHOHM IJIOCKOCTHM TOYKH IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MNOMOIIBIO (DYHKIMHA U3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMK 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatps rpaduyeckuii cnoco0 MpeaCcTaBlIeHUS W aHalu3a WHGOpMalluu, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATBbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrO0 KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHIATH IPE0Opa30oBaHMsl BbIPAKEHUH,
coJIeprKalIiX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBate 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApPOOeH u
creneHei yucna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOJIHATh IPeoOpazoBaHus
BBIPAXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pallMOHAIBHBIX BBIPRXKEHUH Ha OCHOBE
MpaBWJI AEMCTBUM HaJl MHOTOWIEHAMHU U ajire0pandyeckKuMU IpOoOsiMU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTEIH.

[IpumensiTh mpeoOpa3oBaHUsl BBIPAKEHUN JJS pEIIeHUs pa3JIMYHbIX 3a1ad U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHusI U HepaBEeHCTBA

PemaTe nuHelHbIe, KBAAPATHBIE YPABHEHUS U PALIMOHAIIbHBIE YPAaBHEHUS, CBOJSIIHECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUM, B TOM YUCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, U ITPoYee).

[lepexonuTh OT clioBeCHOW (OPMYJIHMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMBbl YypaBHEHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJyYEHHBINH pe3ysIbTar.

[TpyuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PELIATh JUHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TI'padUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lornmath ¥  WCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsITh 3HaueHHWE (PYHKIMH IO 3HAYCHHUIO apTyMEHTa,
OTpeNieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Ctpouts rpaduku 3JeMEeHTapHbIX PYHKIMHA BUJA:



y=kix,y=x2,y=x3y =[x,y = \/X, OTHCHIBATh CBOWCTBA YUCIIOBOH (PYHKIHH 1O €&
rpaduxy.

K kouiy oOyuenuss B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTaThI:

Yuciia ¥ BBIYHMCICHHSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHBIE U HPPAL[OHAJIbHBIE YHCIIA.

Bemonuare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi yCTHBIC U
IUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BEIUMCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN € LEJIbIMU [10KA3aTEIsIMU U KOPHEH, BBIUNUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPA)KEHUI.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY peE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI H HEPaBEeHCTBA

Pemate nuHeliHble M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASIIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIE YPaBHEHHUSI.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBblEe 3ajaud anreOpanvyeckuM CIIOCOOOM C MOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

[TpoBoauTH MpoCTENIINE UCCIEOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpEACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypPaBHEHUE WA
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemarts nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPaBEHCTB HA YMCJIOBON MPSAMOI, 3aIIUCBHIBATh PEILIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIME
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3alMChIBaTh PEUIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 33]au.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIIMM H3y4E€HHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOHCTBA
(GyHKIHIA.

Crpouth U M300pakaTh CXeMaTHUECKU TpaUKM KBAJPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKLUN 1O UX rpauKam.

Pacno3HaBath  KBajgpaTtuuHyro (QyHKIUIO 10  (Gopmysde, NPUBOIUTH MPHUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HH, PU3UKH, TEOMETPHUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUM NPHU Pa3HBIX crocodax
3a/1aHusl.

BbINOTHATE BBIYUCIEHUS C HCMOJb30BaHUEM (QOpMYT N-ro wieHa apumeTHuyecKkorl u
TEOMETPUUECKOI MPOTPECCHI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEILHOCTSIMH, B TOM YHCIE 3a7add
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYISATOPA, ITU(POBBIX TEXHOJIOTHHN).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucaa u BeruncjaeHus (25 yacon)

JpoOu OOBIKHOBEHHbIE U JECATUYHbIE, NEPEeXOoA OT OAHON (opmbl 3amMcu Apoleill k
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALOHAJIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMU. Perienue 3aiaq U3 peanbHOM
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelleM: OIpeJesieHHe, PpeoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHUJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELUICHUE 3a/ad U3 pealbHOU
IPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHAIBHOCTH.

Anredpanyeckue Bbipa:kenusi (27 yacoB)

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUSA C IEPEMEHHOMU. JlomyCTMMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIP@)KEHUS, MPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, NMpaBUila PaCKpPBITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHownenbl 1 MHOrouwieHbl. CteneHb MHorouseHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4jeHoB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOrOWICHOB HA MHOYKUTEIIH.

YpaBHeHusi u HepaBeHcTBa (20 yacos)

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia NMPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocCTaBiI€HHME YpaBHEHHH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO YPABHEHUH.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIEpEeMEHHBIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM TMOACTaHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

®ynkuuu (20 yacos)

Koopaunara Toukn Ha npsmol. UucioBbele NpoMEXyTKH. PaccrossHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IulocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yukims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe pemieHre THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

IHoBTOpenue (6 yacon)

8 KUIACC

Yucaa u BeruncjeHus (22 yaca)

KBaaparueiii kopeHp u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuynbie
npUOIKEHUsT UPPAMOHATBHBIX uncen. CBoicTBa apuMEeTHIECKUX KBaJAPATHBIX KOPHEH U MX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYUCICHUAM. JleHCTBUTENbHBIC
qHCIa.

CreneHb C 1eNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.



Auaredpanyeckue Bpipaxenus (20 yacon)

KBanpatublit TpéxuiieH, pa3ioxkeHne KBaApaTHOro TPEXWIeHa Ha MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHHE, JAeNieHUuEe aiaredpanyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHueE.

YpaBHenusi u HepaBeHcTBa (40 yacoB)

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaapaTHOro ypaBHeHusi. Teopema Buera.
Pemenue ypaBHEHUWI, CBOOAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEepHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUH C JIBYMs IepeMEHHBbIMHU. lIpuMepbl pelieHus CUCTEM HENUHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoiicTBa. HepaBeHCTBO ¢ OJHOM TMEPEMEHHOM.
PaBHOCMNIBHOCT, HepaBeHCTB. JIuHeilHble HeEpaBEHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JUHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOI.

@®yukuun (14 yacon)

[Tonstre Gpynkuuu. O6GMaCTh ONpPEEICHNUsS U MHOXKECTBO 3HaueHUi (yHKuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKINH, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxmmn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHH i CHCTEM
YpPaBHEHUU.

IoBTOpEeHnue (6 yacon)

9 KVIACC

Yuciaa u Beruncjaenus (9 yacon)

PannonanbHble yncna, uppaloHaIbHbIE YHCIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEeHCTBUTENBHBIX 4YHCE, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXECTBOM
JIEACTBUTEIIBHBIX YHCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKUE NEUCTBUS C JAEUCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl O0OBEKTOB OKpYXAlOIIEro MHpa, JAJUTEIBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHue 4YHcell.
[Tpukuaka v OLeHKa Pe3yIbTaTOB BEIYACICHUM.

YpaBHeHusi u HepaBeHCTBa (44 yaca)

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TPETbeW U 4YETBEPTOU CTEIECHEHR
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JIBYMs IEpEMEHHBIMHU. PellleHne CHCTeM [BYX YpaBHEHHW, OJHO M3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLns CUCTEMbl YpaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJreOpanyeckKuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHEMHBIX HEPABEHCTB C OAHOW INEPEMEHHOW. PelleHne cuUCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHpie HepaBeHCTBa. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

®yuknuu (16 yacos)

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

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

YucoBble MOCI€10BATEIbHOCTH U porpeccuu (15 yacon)

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  DPopmynbl  N-TO  4WieHa
apuQMeTUYECKO U FeOMETPUUECKOM MPOTPECCHii, CyMMBI MEPBHIX N YJICHOB.

N300pakeHre 4WIEHOB apu(PMETHUECKO M TeOMETPUYECKOW MpOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.

IloBTOpenue (18 yacos)



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 0 bubmuorexa [JOK
yucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 0 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 0 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 Koopaunaret u rpaduici. Qynicuui 24 1 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
° Toptopenne 1 obodwmenHe 6 1 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 UYucna n Berancienus. KBaapaTaeie KOpHA 15 0 0 httos://m.edsoo.ru/7fA17af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 0 0 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1 0
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 0 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13 0 0
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHA S 0 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o 0 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 1 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 0 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
6 YucioBeIe MOCIIEI0BATEIBHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 0 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkunonepHoe o01iecTBo «M31aTenbCcTBoO
«IIpocBemenue»

» AnreOpa, 8 kmacc/ Makapsrue FO.H., Munatok H.I'., Hemkos K.W. u apyrue;
non peaakuuen TemsikoBckoro C.A., AkiinonepHoe o0iectBo «M31aTenbcTBo
«IIpocBemenue»

» Anre6pa, 9 knacc/ MakapsrueB FO.H., Munntok H.I'., Hemkor K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTeascTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
7 xKnacc

1. Anrebpa u reomerpusi. 7 kiacc. KOHTpOIbHBIE 1 CAMOCTOSITEIbHBIC PAOOTHI.
N3oToBa CeeTnana AnekcaHapoBHA, JKk3aMeH , 2023

2. Anrebpa. 7 xnacc. Jlupaktuueckue Matepuansl, Ky3nernona Jlroqmuia
BuxkroposHa, [Ipocsemenue , 2023.

3. Marematuueckue onumnuajsl. 7-9 kinaccel. Ko Bcem AeiCTBYOMNM
yaeoHukam. ®I'OC. dapkoB Anekcannp Bukroposuu 2022.

4. Ypoxu anreopsl B 7 knacce. Kuura s yuurtens. B.M.JKoxos, JI.b. Kpaiinesa,



2023

5.Anre6pa. Metoanueckue pekomenaanuu. 7 kiaace. H.I'. Munioxk,
N.C.IneikoBa

8 Kiacc

1. Anrebpa u reomerpus. 8 kiacc. KOHTpOIbHBIE 1 CAMOCTOSTEbHBIC PAOOTHI.
N3oroBa CeTinana AnekcanapoBHa, JK3aMmeH , 2023

2. AnreOpa. 8 knacc. Jlupaktuueckue Marepuansl, Ky3znerona Jlrogmuiia
BuxkroposHa, [Ipocsemenue , 2023.

3. Maremarnueckue onumnuabl. 7-9 kinaccel. Ko Bcem A€CTBYOMNM
yueOHukam. ®I'OC. dapkoB Anekcanap Bukroposuu 2022.

4. Ypoku anre0Opsl B 8 kinacce. Kaura nnsa yuurens. B.M.JKoxos, JI.b. Kpaiinena,
2023

5.Anre6pa. Metoanueckue pekomenaanuu. 8 kinacc. H.I'. Muniox,
N.C.IneikoBa

9 knacc

1. Anrebpa u reomerpus. 9 kiacc. KOHTpOIbHBIE 1 CAMOCTOSITEIbHBIC PAOOTHI.
N3oToBa CpeTinana AslekcaHapoBHA, JKk3aMeH , 2023

2. Anrebpa. 9 knacc. Jlunaktuueckue Matepuansl, Ky3znernona Jlroqmuia
BuxkroposHa, [Ipocsemenue , 2023.

3. MaremaTuueckue onuMmnuabl. 7-9 knaccsl. Ko Bcem aercTByOMMUM
yaeOHukam. ®I'OC. dapkoB Anekcannp Bukroposuu 2022.

4. Ypoxu anre6psl B 9 knacce. Kuura nns yunrens. B.M.JKoxos, JI.b. Kpaiinesa,



2023
5.Anre6pa. Metoanueckue pekomenaanuu. 9 kinace. H.I'. Munioxk,

N.C.I1InasikoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






