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INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHa 00ECIIEYUBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUM U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJIO/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOW JEMCTBHSI U BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaromMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlNI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTtpyktype mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUKCIEHUSN», K ANTeOpanyecKue BhIpAKEHUSY, « Y paBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTrenpHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne muHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW ISt
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIHXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi TOBCEIHEBHOM
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



MPEACTABICHUN O JACHUCTBUTEIBHOM 4YHCIIE. 3aBEPUICHHWE OCBOCHHS YHCIIOBOU
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa3oBaHHIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4ueOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaXXKEHUI. ANreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANbHO-TpaUUIECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUE
OoOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK Ba)KHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHS UCIIOJIb30BaTh PA3JINYHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3ydaeTcsi y4eOHBIA Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpKaHUS:
«Yucnma © BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMbl 3ammcu
npobeit k gapyroil. IloHsTwe palMOHAaIBLHOIO 4YHCIA, 3alUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PAMOHAIBHBIX  uucen. Apudmernyeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCIaMu. Pellienue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPEENECHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JCIMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AnredpanvyecKue BbIPAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycTrMBIE
3HA4YEHUS NepeMeHHBIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEIMYMHAMU B BHJIE
dbopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia npeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpAIIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyrna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBIE€HHWE YPaBHEHHUH IO
YCJIOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHU.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JVHENMHBIX YpPaBHEHUW C JBYMs IEpEeMEHHbIMU. PemieHune cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UnciioBble NpOMEXKYTKHU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOYKHU Ha KOOPAWHATHOM TuiockocTh. [Ipumepst rpadmkoB, 3aaHHBIX (HOPMYJIaMHU.
UYrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknuu. ['padux
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux byHkimm
y = [x|. 'padudeckoe pernieHue JTUHEWHBIX ypaBHEHUM M CHUCTEM JIMHEWHBIX
YPaBHECHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uwucna. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AnredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIINXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JBYMS IIepeMEHHbIMMU. l[Ipumepsl pemeHus cucrem
HEJTMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonarue Qynkuun. OOIaCTh OMPEACIICHUS W MHOXXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHMA.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElLIECHNE YPAaBHEHUI U CUCTEM YPaBHEHUIA.

9 KITACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTiieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHMM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUU. PelieHne TEeKCTOBBIX 3ajiady
aredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEpEMEHHBIMU M ero rpaduk. Pemienue cuctem IByxX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1 ux
CBOMWCTBA.



Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyIoit u hopMyJIol n-TO YieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. Popmyibl n-TO YieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IeHOB apuPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA HNPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOEHUSA MpOrpaMMbl y4eOHOro Kypca
«AnreOpay» XapakTepU3yIOTCs:

1) maTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH TrpaklaHWHA U peau3allii ero
npaB, TMPEJCTaBJICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKIaHCKOTO oOIlecTBa (Hampumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJbHO-3TUYECKUX TTPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Ui YCIENMIHON MpodecCroHaTbHOM
JEATEIBHOCTH W pPa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYTHHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OMOIMOHAJTBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajiad, PENIeHUM, pacCyKIEeHUM, YMEHHUIO BHUICTH
MaTE€MaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpPUEHTALIMEX B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MPECTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA UEIOBEKa, IPUPOJIBI U
oOliecTBa, MOHMMAHUEM MaTeMaTHYECKOW HayKH Kak cQepbl YelloBeueCKOM
JEeSITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUJIM3ALINM,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOW KyJIbTYpOW KakK CPeACTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JIEeSITEILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHpoBaHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbs, BEACHUS 3J0POBOro  oOpa3a KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisgpHas ¢unyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMe! Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Ccpenapl, IUIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX TOCJCACTBUM ISl OKpPY’KaIOLIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKkTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanus K M3MEHAOMUMCH YCJIOBHAM COLUMAJIBHON U NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIIOJICH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyTUpOBaTh UICH, TIOHITHSI, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAEMbIE PEIICHUS W JACHCTBUSA, (POPMYIHpPOBATH M OIEHWBATH PUCKU U
MOCJEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Bba3oBnle JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIC IPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MOHATHAMH, (POPMYIUPOBATH
ONpENENECHUs] TOHATUW, YCTAHABIMBATh CYIIECTBEHHBIA  NPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMyJIupoBaTh U  NpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIJIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npemjlaraTb  KpUTEPUM U BBISABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbIE JOKa3aTeJIbCTBA
MaTeMaTU4YecKuX (PakToOB, BBICTpPAUBaTh APrYMEHTALMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus yuyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapHaHTOB peElUIeHMs, BbIOMpaTh Haubosiee MNOAXOASAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue JeiiCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKUA WHCTPYMEHT ITO3HAHMSI,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UITUIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECIOKHBIH
DKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE IO  YCTAaHOBIICHHUIO
OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATHE HEAOCTATOYHOCTh U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX IJI pCIICHUA 3a1a49U,



BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(GOPMAILMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy TNPEACTaBICHUS HH(POpPMALMM U WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTH WH(GOPMALUU TO KPUTEPUSM, MPEI0KECHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe HeiCTBHA:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHUS 10
XOJly pelIeHUs 331a4l, KOMMEHTUPOBATh ITOJYUYEHHBIN pe3ysbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HA MIOUCK
peuIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3JIMYMEe U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM  H
UHAMBHUIYaIbHON paboThl MpU pEIIEHUH YUYEOHBIX MAaTeMaTHYECKHX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaTHCA,
00CyXKIaTh IPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TpyNmoBbIX (opmax paboTsl (0OcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOIO YacThb
paboTHl 1 KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1elicCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, aJICOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIIEHUN ¢ yYETOM HOBOUM MH(MOpPMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:
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e BIAQAETh CHOCOOAMHM CaMOMPOBEPKH, CAaMOKOHTPOJIA TWpolecca u
pe3yJibTaTa pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENTHCTB, HAWJECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH MOCTABJICHHON LEIU
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKEHUS eI,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 7 KJjacce OOyYarolUIUUHCS TMOJYYUT CIEIYIONIUE
MPEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCJIEHUS

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbBIC MNPUEMBI, apu(DMETHUECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHWS YUCIIOBBIX BBIPAKEHUM, MPUMEHATH pPa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJACPIKAIINUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOD).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyIJIsITh YuCna.

BBINONHATE IPUKUAKY U OLIEHKY pE3yiabTara BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATypajJbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pE3yJIbTAThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvyecKue BbIPpAKEHUSA

Hcnonp30oBaTh anreOpandecKylo TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpOXXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHsITE TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEIACHUEM TTOIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.
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BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOTOWIEH M MHOrOWieHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYIIbI KBaJIpaTa CYMMbI U KBaJipaTa pa3HOCTH.

OcCyHIeCTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIHA C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKU  CIAraeMbIX,
npuMeHeHus (POPMYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a]1ad
U3 MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU TIOKa3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNS U HEPAaBEHCTBA

Pewiaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBHUIIa
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMmy. [IpoBepsATh, sBIIsSIETCS
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe mnpuMepsl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMHU, TMOJIb3YSCh T'padUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiats cuctemsl IBYX JIMHEHHBIX YPAaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qucIie rpa@uuecKu.

CocraBnaTe W pemiaTh JMHEMHOE YPaBHEHME WM CUCTEMY JIMHEMHBIX
YPaBHEHMM IO YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTy4YEHHBIN pe3yJibTar.

DOyHKUIMHA

N3o0pakaTh Ha KOOPJIMHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpJUHATAM,
CTpouTh Tpaduky TuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINUU Y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKITMHN 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.
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K xonmy oOyuenus B 8 KJjacce 0Oy4arOmuics TMONYYUT CIICIYIONIUE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIIBHBIX
Yyucen JJis CPaBHEHUsS, OKPYTJICHHUS U BBIYUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YHMCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHnsaTh TOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HWCIIONB3YS
CBOMCTBA KOPHEMU.

Hcnonb30oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npobeit u creneneit uucia 10.

AnredpanvyecKue BbIPAKEHUSA

[IpumMeHAT, NOHSATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBINOJHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUJICHAMH U alreOpandecKuMu JApoOsIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS U PALUOHAIBHBIE YpaBHEHU,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM HMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajaduu K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBKD COCTABJICHUSI YPABHECHUSI WM CHUCTEMBl YPaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJyYEHHBIA PE3yJIbTaT.

[IpuMeEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pemaTh JMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpadUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPEACNATh 3HauYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, OrpeAeiaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crpoutsb rpaduku d7aeMeHTapHbIX GYHKIUN BUJIA:

13



y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 110 €€ rpadukKy.

K xoHiy oOyueHuss B 9 kJacce oOyYarolIMiiCs TMOJIYYUT CIIECIYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M MHUCHMEHHBICE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHUs1 CTENEHEH C LEJIbIMA IOKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyIJIsITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh NPUKHUAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewiate JMHEHBIE W KBaJpaTHBIC YPaBHEHHS, YPaBHEHUS, CBOJISIIMECS K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHANIBHBIEC YPABHEHHSI.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUW C JABYMS MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS TUHCUHBIM.

PemaTte TeKCTOBBIE 3aayM aidreOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CJId UMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pelieHre HePaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTFOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IUYHBIX 3a71a4.

DyHKIMHA

Pacno3naBath (yHKIMM U3y4YyeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacnoyiokKeHue Ha KOOPAMHATHON TUIOCKOCTU TpadukoB GyHKUMN BUaa: y = kx, y
=hx+b y="kix,y=ax2 +bx +¢ y=2x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouth U M300paXaTh CXEeMaTUYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI 1O UX Tpadukam.

14



Pacrio3naBaTh kBaapatnyHyo (QyHKIHIO 110 (GopMyJie, TPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peanbHOMN KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIHLHOCTH H IPOTrPeCcCHu

PacrosnaBaTh apuPMETHUECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPH
pa3HbIX Croco0ax 3aJaHus.

BBITIONHATS  BBIYMCIICHHWS] C  HCIOJAB30BaHMEM (OpPMYJ n-ro  dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath uieHBbl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
YHCJIE 3a/1a4u U3 PEeATbHOM JKU3HU (C UCIIOJIb30BAHUEM KaJBKYJSATOPA, ITU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 25 1 bubmuorexa [JOK
4qHcia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 2
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPWMHATEL M rPaQuK. DYHKIHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AnrebpandyecKkue BbIpaKEHUS. 14 1 bubnunoreka [HOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
) Yucna u Beruncnenus. KBaaparaeie KOpHU. 20 1 bubnuorexa [JOK
CTeleHs C LeNbIM ITI0Ka3aTeaeM https://m.edsoo.ru/7f417af8
3 KBagparusie ypaBaenus. KaapaTHbiit 20 | bubnnoreka [JOK
TPEXWICH https://m.edsoo.ru/7f417af8
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1 bubnnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
5 H 12 1
cpaBercTEa https://m.edsoo.ru/7f417af8
6 Oynkuuu. OcHOBHbIE NOHATHS. YuCIOBbIE 14 1 bu6mmorexa [IOK
byHKIMN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
I1 2
7 OBTOPEHHE H 0000MEHHE ? https://m.edsoo.ru/7{417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qyrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 v .H 16 1
paBHEHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.rw/7f419d08
5 Dy 16 1 bubmuoreka [{OK
https://m.edsoo0.ru/7f419d08
bu6mmoteka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps://m.cdsoo.rw/7E419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTO 00111er0 00pa30BaHUs
pe3yJabTara
1 Yucna u BIYUCTICHUS
. BpimonHsATe, coueras  yCTHbBIE M [HCbMEHHBIE  INPUEMBI,
. apudmeTnueckue AeUCTBUS C PAIMOHAITBHBIMH YUCIIAMU
Haxomuth ~ 3Ha4YeHHMs  YHUCIOBBIX  BBIPAXKCHUH, MPUMEHSTD
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUeHUN JAPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexonuts OT omHON ((oOpMBI 3amuMcl 4YUCel K  Apyrou
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHHBATh U yNOPSAI0UYUBATH PAIIMOHATBLHBIE YHCTIA
1.5 Oxkpyriarh uyncia
BBINonHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH  IEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMU TTOKa3aTeIISIMU
L7 [IpuMeHATh mNpU3HAKUA JEIUMOCTH, PAa3JIOKEHHE Ha MHOXHUTEIN
' HaTypaJIbHBIX YHUCEI
Pemate  mpakTHUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJINYUH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3yJbTAaThl pEIIeHUs 3aaad ¢
y4€TOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOWCTBAMHU PAaCCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonw3oBath anreOpanyeckyt0 TEPMHUHOJIOTHIO W CHMBOJIHUKY,
' MIPUMEHSITH €€ B IIPOIIECCE OCBOCHMsSI Y4eOHOTO MaTepuaa
57 Haxomuth 3HaueHUsT OYKBEHHBIX BBIPAKEHUN TMPH  3aJaHHBIX
' 3HAYEHMSX NTEPEMEHHBIX
2.3 BreimonHsaTe mpeoOpa3oBaHUs IEJIOTO  BBIPAKEHUS B MHOTOUYJICH
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MIPUBEJICHUEM TOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BrmmonaaTs YMHOKCHHUEC OAHOYICHA Ha MHOI'OYICH W MHOI'O4YJICHA Ha

24 MHOTI'OWIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pasHOCTH
Ocy1ecTBIATh pa3aoKEHNE MHOTOUJIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOILIEro MHOXHTES, TPYNIIUPOBKU CIaraeéMblX,
npuUMeHEHHs HOPMYJT COKPAIEHHOTO YMHOXKCHHS
26 [TpumensTh MpeoOpa3oBaHKsl MHOTOYICHOB JJISl PELICHUS Pa3InYHBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peaJIbHOM MPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajlbHBIMU IOKa3aTeNIsIMU
. JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemate nMHeEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOH, NpUMEHssA
3.1 IpaBWIa MepPeEXoaa OT UCXOJHOTO YpaBHEHHUS! K PaBHOCHJIBHOMY €MY.
[IpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPABHEHUS
19 [IpumensaTs rpaduueckue MeTOJAbl MNPU  PELICHUM JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
13 [TonOupats mpUMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMs IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOMN TIIOCKOCTH IpauK JMHEHHOTO YpPAaBHEHUS C
34 IBYMsI MEPEMEHHBIMH; IOJIb3YsICh TIpaUKOM, MPHUBOJIUTH NPUMEPHI
pelIeHNs] ypaBHEHUS
15 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHM C ABYMS IIE€PEMEHHBIMU,
. B TOM 4HCIIE TpapUUECKu
CocTaBnATh U pemarh JMHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIOBUIO 33Jja4H, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJYUYEHHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHKImMu
N300pakaTh Ha KOOPIMHATHOM MNpPSIMOM TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH, WHTEpPBaJbl, 3alHCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha aNre0pandeckoM si3bIKe
4o OTtmedaTe B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
' KOOp/AMHAaTaM
4.3 Crpoutsb rpaduku muHeHHbIX GyHKUMA. CTpouts rpadux GyHKIUHN Y
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=[]

44

OnwuceiBaTh C MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHHME, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa

4.6

8 KVIACC

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
uHQOpPMAIMY, W3BJIEKATh W HMHTEPHPETHPOBATH HH(POPMAIUIO U3

rpaMKOB peabHBIX MPOLECCOB M 3aBHCUMOCTEH

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasosa}mﬂ

Yucna v BRIYUCICHUS

Hcnonp3oBarh Ha4daJIbHBIC IpeaAcCTaBJICHUA (6] MHOXXCCTBC
ﬂCﬁCTBHTGHLHBIX YUCCIl OJid CpaBHCHHA, OKPYIJICHUA U BI)I‘{I/ICJIGHI/Ifl,
I/I306pa)KaTL ,HGIZCTBHTCHBHBIG qyucjla TOYKaMH Ha KOOp,[[HH&THOﬁ

psIMON

1.2

1.3

[IpumensaTh noHATHE  apU(METUYECKOTOo  KBaJpaTHOTO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJIB3Yysl TpPH HEO0OXOAMMOCTU
KaJIbKYJISITOP, BBIIOJHATH MpeoOpa3oBaHUsl BBIPAKEHUHN, COAEpKAIIUX

KBaApPATHLIC KOPHH, UCIIOJIb3Y A CBOMCTBaA KOpHeﬁ

Hcnonp3oBarh 3amucd  OONBIIMX M MAaJlbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHedt uncna 10

2.1

2.2

23

Anrebpanueckue BbIpaXeHUs

[IpuMeHATh TOHATHE CTENEHU C LEIbIM II0Ka3aTelIeM, BBIIIOIHATh
MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNeHH C IIeJIbIM
[IOKa3aTesemM

BBINONHATE ~ TOXKAECTBEHHbIE  NMPEoOpa3oBaHMsA  PALMOHAJIBHBIX
BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHAMH U

anreOpandecKuMu ApoOsMu

PacknanniBaTh KBaIlpaTHLIﬁ TpéX‘-IJ'ICH Ha MHOXHUTCIIN

24

[TpumeHsaTh MpeoOpa3zoBaHUsl BBIPAKEHUH AJISI PEILICHHUS Pa3InYHBIX

3a1a4 U3 MaTEMaTuKH, CMEXHBIX IMPEAMETOB, U3 peaﬂbHOfI IIPaKTUKH

21




YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHENHBIC, KBagpaTHbIE YPAaBHEHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HHUM, CUCTEMBI JBYX yYPaBHEHUH C IBYMs

NEPpCMCHHBIMU

3.2

3.3

[IpoBoauTh mpocCTEWIINE MCCIECNOBAaHUA YPAaBHEHUHM U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHUEM TIpaduuecKux
IIpe/ICTaBICHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMA

ypaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

[lepexonuTs OT cioBecHOM  (OpPMYIHpPOBKM 3amauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33J1a4y MOJYyYEHHBIN pe3yIbTaT

34

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /U1 CPABHEHUS, OLUECHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELICHUM

HCpPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMU

4.1

4.2

IloruMaTe W WCIIOJIB30BaTh (1)YHKHI/IOHa.TII)HBI€ IIOHATHUA U SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O03HAUEHUs), OIpeNeNiaTh 3HAYEeHUE
(YHKIMM TIO 3HAYEHUIO apryMEHTa, OMpEeNesTh CBOMCTBA (DYHKIIMH
o e€ rpaduky

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

yv=ki/x , y =x* y = x>, y = |X|, OIUCBIBaTh CBOMCTBA YMCIOBON (PYHKIIUN
1o e€ rpaduky

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

1

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUSI

1.1

CpaBHI/IBaTI) U YHOOpAOOYMBATH pPalMOHAJIBHBIC W HPpallOHAJIIBHBIC

qucia

1.2

Brimonsate apudmMerrnueckue ASHCTBHS C pallMOHAIBHBIMUA YHCIAMU,
coueras yCTHBIE U IMUCBMEHHBIEC MPUEMBI, BBIIOJIHATh BBIYUCICHUS C

nppaioOHAJIIBHBIMU YK CIIaMU
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1.3

HaxonuTe 3HaueHus creneHeld ¢ LEIbIMU ITOKA3aTeNsIMU M KOPHEH,

BBIYHUCIIATH 3HAYCHU A YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

Oprr JIATDh HeﬁCTBHTeHBHBIG YuncCliia, BBIMOJHATHL NPUKHUIKY pPE3yjibTaTa

BBIHHCHGHHﬁ, OLCHKY YHCJIOBBIX BI)Ipa}KCHI/Iﬁ

2.1

2.2

YpaBHEHHUs U HEpABEHCTBA

Pemarp uHEWHbIE W KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHHS,
CBOJSIIMECS K HUM, POCTEHIINE TPOOHO-pAlMOHATIbHBIC YPABHEHUS
Pematp cuctemsl AByX JUHEHHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

Pemate TexcTOBBIE 337auM alreOpandeckuM CIOCOOOM C IOMOIBIO
COCTABJICHUS YPAaBHEHMS WM CHCTEMBI JBYX YPAaBHEHHU C JBYMs

NEPEMECHHBIMU

24

2.5

2.6

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHHMIl, B TOM 4YHCIE C TIPUMEHEHHEM TpapuuecKuxX
IIpEICTaBICHUN (HallpuMep, yCTaHABINBAaTh, UMEET JI YPaBHEHUE UIIU

cucreMa ypaBHeHPII’I peuieHus, €CJiu UMECT, TO CKOJ'IBI(O)

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTB pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aIIMChIBaThb

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucteMnl JIMHEHHBIX HEpPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOHArOIMEe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C

ITOMOIIBIKO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

PacrioznaBate  (yHKIIMM ~ W3yYEeHHBIX  BUAOB.  I[loka3bIBaTh
CXEMaTUYECKH PacCIoNIOKEHHE Ha KOOPAMHATHOHN TIOCKOCTH rpaduKOB
¢bynkuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HA4YCHHUH KO3(P(UIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKITHI

3.2

Iloka3sIBaTh CXCMATHYCCKU  PaACIIOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

IUIOCKOCTU TpaduKkoB GyHKUUH Buaa y = YX, y = |X| U omuchIBaTh

23




cBoOMcTBa (PyHKUIUI

Crpouth ¥ H300pakaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX

33 (GyHKUMHA, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (YHKIMHA MO WX
rpadukam
Pacnio3naBath KBagpaTuuHyro (yHKIHIO 1O (Qopmylie, HTPUBOAUTH
3.4 IpUMEpbl KBaApPAaTHYHBIX (DYHKIUH M3 peasibHOW KHU3HH, (DU3HKH,
reoOMeTpHH
4 Apudmerndeckast 1 reoMeTpUIECcKas IPOrpeccuu
i1 Pacnio3naBath apupMeTHYECKyI0 U T€OMETPHUECKYIO MPOTPECCHH TIPU
' Pa3HBIX CrIocobax 3aaaHus
BBINONHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (QOPMYN A-TO 4JIEHA
4.2 apu(METHIECKOW M TEOMETPUYECKOH MPOrPEecCHii, CYMMBI MEPBBIX N
YJICHOB
13 N300pakaTh 4IEHBI MOCIEIOBATEIHPHOCTH TOYKAMH HA KOOPJMHATHOU
' TUIOCKOCTH
Pemare 3aauu, CBA3aHHBIE C YMCIOBBIMH IOCIEIOBATEIBHOCTSAMH, B
4.4 TOM 4HCI€ 3aJadyd U3 peaJbHOW JKM3HM (C HCIHOJIb30BAaHUEM

KaJIbKYJISTOpa, HU(POBBIX TEXHOJIOTUH)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna u BBIYUCIECHUS
Jpobu OOBIKHOBEHHbBIE W JECATHYHbIE, MEPEeX0] OT OJHOW (OpPMBI 3alUCU
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALlMOHATIBHBIX YHCEI
- ApudmeTrnueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Pemienue 3a1a4y u3
' peasbHOM MPaKTHUKH Ha YacTH, Ha Ipodu
13 CreneHnb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpazoBaHue
' BBIpa)KEHUI1 Ha OCHOBE OIPEIEICHNUs, 3aUCh OONIBIINX YNCEll
L4 [IporeHTsl, 3amuch MPOLUEHTOB B BHUJE APOOH U APOOH B BUJE IMPOIEHTOB.

Tpu ocHOBHBIE 3314 HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PeaJbHOU MPAKTUKU
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IIpuMeHeHre INpPU3HAKOB  ACIMMOCTH, DPA3jOKEHHE HAa  MHOXUTEIH

t> HaTypaJIbHBIX YUCEIl

L6 PeanbHple  3aBMCHMMOCTH, B TOM  4Hciae InpsAMas U oOpaTHas
' IIPONOPLUOHAIBHOCTH

2 AnrebpanuecKue BHIPAKCHUS

51 [IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C NIEPEMEHHON. JlommycTUMBIE
' 3HAYCHUS IEPEMEHHBIX

57 [IpencraBieHne 3aBUCUMOCTM MEXIy BEJIWYMHAMH B BUAE (OPMYIIbI.
' Brraucnenus o Gpopmynam

53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKCHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKCHUS

24 CBolicTBa CTENEHU C HATYpaJIbHbIM I1OKa3aTesIeM

5 OpHowienbl U1 MHOrounaeHsl. CreneHb MHOrowieHa. CliokeHUE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB

"6 DopMyJIbl COKpaIEHHOIO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOrOWIEHOB HA MHOKUTEIIH

3 YpaBHeHus

11 VYpaBHeHUe, KOpEHb YpaBHEHHUs, MpaBWia NpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUI

37 JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPaBHEHUN

13 CocraBieHHe ypaBHEHUI IO YCJIOBHIO 33/auu. PelleHne TEKCTOBBIX 3a/1ay C
' IIOMOIIBIO YPaBHEHUI

34 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema IByX JIMHEWHBIX YPaBHEHHHM C JABYMs NEpeMEHHbIMH. PemeHwne
3.5 CHCTEM YpaBHEHUH CHOCOOOM IMOJICTAaHOBKU. [IpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILBIO CUCTEM YPaBHEHHI

4 Koopaunats! u rpaduku. OyHKImm

4.1 Koopaunara Touku Ha nmpsimMoi

4o YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPJIMHATHON
' IpSAMOi

T [IpssmoyrosnpHas cuctema koopawHat, ocu Ox u (Oy. AGciucca U OpaUHATA

TOYKH Ha KOOpI[HHaTHOfI IIJIOCKOCTH
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[Ipumeps! rpadukoB, 3aaHHBIX (opMmyiaamu. UreHHe TpaguKOB peabHBIX

4.4 .
3aBHCUMOCTEMH
4.5 [Tonsitue pyukmuu. I'paduk Gynkuu. CpoiicTBa GyHKIIUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN v = [X]
47 I'paduueckoe perieHue JMHEWHBIX YPAaBHEHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna 1 BBIYUCIICHUS
. KBampatusiii kopenb u3 uyucna. [loHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUYHBIE TPUOIINKESHUST UPPALMOHATBHBIX YHACEI
CpoiicTBa apu@MeTHUYECKUX KBAaAPATHBIX KOPHEM M HMX NpPUMEHEHHE K
1.2 MPeoOpPa30BAHUIO YUCIIOBBIX BBIPAKCHUH W BBIYHUCICHUSAM. J[eHCTBUTEIIbHBIC
qucna
1.3 Crenens C 1eJIbIM TIOKa3aTeneM U e€ cBoicTBa. CTaHaapTHas 3aUCh YKCIIa
2 Anrebpanueckue BbIpaXeHUs
2.1 KBagparuslii TpEXuiieH, pa3iokKeHUe KBaIpaTHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
23 CrnosxeHue, BBIYMTaHUE, YMHOXKEHHUE, JI€JICHUE anreOpanyeckux Ipooeit
24 PannonanbHble BoIpaykeHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
- KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
. Teopema Buera
3.2 Perenue ypaBHeHUM, CBOASAIMIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'padmueckas nHTEpnpeTanysi ypaBHEHUH C ABYMS NIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX ypaBHEHUH C JABYMs NepeMeHHbIMU. [Ipumepsl pemienus cucrem
HETTMHEHWHBIX YPaBHEHUHN C ABYMS TIEPEMEHHBIMHU
3.5 Pemrenne TekCTOBBIX 3a71a4 anreOpandecKuM CriocoooM
3.6 YUucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTepeMEHHOI
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
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3.9

JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUH
il [Monatue ¢ynkuuu. OOIacTh OMpeAENeHUS M MHOXXECTBO 3HAYCHHH
' ¢byukmun. CriocoObl 3a1anus QyHKIUI
4.2 I'paduk pynkuu. Urenue cBoicTB hyHKIMH 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIOLUINX PEATbHBIE TPOLECCHI
4 @OyHKIUHN, ONMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPOMOPIHOHATBHBIC
' 3aBHCHUMOCTH, UX TpapuKu
4.5 @yHkuuu y =x? y = x°
4.6 Oyukmmm y = Vi, y = x|
4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Yucna v BBIYUCICHUS
. ParyonanbHble uMcla, MppalMOHAbHBIE 4YHCIA, KOHEYHble U OECKOHEUHbIe
' JIECTUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IeHCTBUTEIbHbIE YUCIIA KaK OECKOHEUHbIE
> JecsITUUHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEX]y MHOXKECTBOM
' JENCTBUTENBHBIX YHCEN U KOOPAUHATHOMN NpsAMoil. CpaBHEHHE 1€HCTBUTENIBHBIX
yucel
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YUCIAMU
N3mepenns, mpubImkeHus, OoeHKu. Pa3mepsl 00BEKTOB OKPYKAIOMIET0 MHUPa,
14 JUINTENILHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuOIkeHus. Okpyriaenue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2 JIunelinoe ypaBHeHuMe. Penienne ypaBHEHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagpaTHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIIIMXCS K KBAIPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YpaBHEHUW TpEeThbed U
. 4eTBEPTOU CTEIEHEH Pa3I0KEHUEM Ha MHOKUTEIIN
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2.5 Pemenue npoOGHO-paIlOHAIBHBIX YPaBHEHHH

2.6 CucreMsl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 TpaduK

2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU

59 Pewenne cucreMm IByX ypaBHEHMH, OJHO W3 KOTOpBIX JIMHEWHOE, a APyroe —
' BTOPOU CTENEHU

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMU

2.11 Pemienne TeKCTOBBIX 3374 alreOpanyecKuM crocooom

2.12 HucnoBsle HEPABEHCTBA U UX CBOMCTBA

2.13 Peuienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJHOM MIEPEMEHHOU

2.15 KBagparusle HepaBeHCTBA

516 I'paduueckass uHTEpHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
' [EPEMEHHBIMU
3 DyHKIMU

11 KBanpatnunas ¢ysknus, e€ rpadpuk u cBoiictBa. Ilapabona, xkoopauHaThl
' BEPIINHBI 1apaldoJibl, 0Cb CHUMMETPUHU MapadoIbl

3.2 I'paduxu Gynkumit y=kx, y=kx+b u ux cBoicTBa

33 I'paduxu Gynkuuit y=k/x, y = x’ 1 uX cBOHCTBa

34 I'paduxm QyHkumii , 1 UX cBolicTBa
4 UucnoBsle nocae10BaTENbHOCTH

41 Omnpenenenue U crnocoObl 3aJaHUS YUCIOBBIX IOCIIENOBAaTEIbHOCTEH. 3aJaHue
' MOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyIoii 1 popmMyIioil #-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  uieHa apupMeTHUECKO
' MIPOTPECCUH, CYMMBI MIEPBBIX /1 YIECHOB

43 I'eomerpuueckas mnporpeccuss. QPopMysiabl #-r0O  WIEHa T€OMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N3o00paxxenue wieHOB apU(PMETHUYECKOM U TeOMETPUYECKOH MpOrpeccHii
' TOYKaMU Ha KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIbHBIN POCT

4.5 CroKHBIE IPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJAMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHne MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3a]a4

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JI€IUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJb YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIICHUN

YMeHue onepupoBaTh MOHATUAMM: CTENEHb C IEJIBbIM MOKAa3aTEIeM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIIIe €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPQKEHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHUEM (OpPMYT pa3HOCTH KBaJApaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C
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OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB H PEATbHON JKW3HHM, YMEHHE BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTh 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IMPOLCHTEHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, LOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHH TPEYTOJBHUKH, HPSIMOYTOJBHBIA TPEYTOJbHUK,

Me/raHa, OUCCeKTpUca M BBICOTa TPEYTOJbHMKA, YETHIPEXYTOJNBHUK,
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napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSIMOYTOJIBHOIO TapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OITMCAHUTIO

13

14

YMeHne  omepupoBaTh  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omnepupoBaTh IMOHATHUSMHU: CTOJOHMKOBBIE M  KPYrOBBIE
quarpaMMmbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIIee 3HAYCHHUS, pa3Max YHUCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPeoOpa3OBHIBATh
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15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1a4d, MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 10O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1
1.1

Ypcna ¥ BEIUMCIICHUS

HaTypaJ'IBHBIC " 1eJIbIC YnCia. HpI/IBHaKI/I JCIINMOCTH LICJIbIX YHUCEII

OObIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIE

12 MepUOaNYEcKHe Ipodu

3 Panmonanehbie uynciaa. ApudMeTHdecKue ormepanud C panroOHATBHBIMU
' YuCIaMu

14 JelicTBuTenpHbIe unciaa. ApuMeTHYecKrue onepanuu ¢ JACUCTBUTEIHHBIMU
' YUCIaMHU

s [TpuOnmkEHHBIC BBIYUCIICHUS, TPaBHJA OKPYTJICHHS, NMPUKUIKA M OIECHKA
' pe3yJibTaTa BEIYMCIEHUN

2 AnreOpandecKkue BhIpaKCHUS

2.1 BbykBenHble BeIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ 1nenbiM nokazateneM. CTENneHb C palMOHAIBHBIM TTOKa3aTelIeM.
' CBoiicTBa cTeNeHU

2.3 MHorouieHbl

24 Anrebpanueckast 1poOb

5 s Apudpmernueckuii  KOpeHb ~ HaTypajdbHOW  cremeHu.  JleictBus ¢
. apu(pMeTHYEeCKUMHU KOPHAMHU HATypalIbHON CTETIEHU

3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensie u npoOHO-parnoHalbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHHU

35 Lenple U ApoOHO-panmoHanbHBIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
. HEPaBEHCTB

33 Pemrenre TekcTOBBIX 33724

4 Yucnosle NOCIIET0BATENIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH

42 Apudmerndeckass U TeoMmeTpuueckas mporpeccuu. Dopmyna CIOXKHBIX

MIPOLIEHTOB
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OyHKIUU
OyHknusa, cmocodsl 3amanus  GyHknuu. ['paduk  dysakumm. O6macTs

ONpeNeJIeHUs W MHOXECTBO 3HaueHWil ¢ynkouu. Hymn  Qyskunum.

5.1. [TpomMexyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH ()YHKIIHH.
MakcumymMbl U MuUHUMYyMbl (yHkuuu. HawGonbliee U HauMeHbIlee
3Ha4eHHEe PYHKLUU HA IPOMEKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuk

7.3 MHOroyrojabsHUKU

7.4 OKpy>KHOCTb U KpYyT

7.5 H3mepeHne reoMeTpu4eCcKruX BETUYHH

7.6 Bexkropsl Ha m0CKOCTH

8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padbr
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

«Aaredopa» 7 kaacc: yueOnuk / FO. H. Makapsiues, H. I'. Munmiok, K. U.
Hemxkos, C. b. CyBopoBa ; nox penakiueit C. A. TensikoBckoro. — 17-¢ us .
— Mockaa : [Tpocsemienue, 2025. — 255, [1] c. : un.

«Auaredpa. 8 kiaace»: yueOnuk / FO. H. Makaperues, H. I'. Munarok, K. U.

Hemixog, C. b. CyBopoga ; nox pea. C. A. TensikoBckoro. — 18-e u3., crep.
— Mocksa : [IpocBemenue, 2025. — 319, c. : ui.

«Adaredopa. 9 kaace»: yueonuk / FO. H. Makapsrues, H. I'. Munnrok, K. W.
Hemkos, C. b. CyBoposa ; nog pegakuueit C. A. TensakoBckoro. — 14-e u3n.,
crep. — Mocksa : [Ipocsemienune, 2025. — 287 c. : uiL.

METOINYECKHUE MATEPHAJIBI JIS1 YHUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas snekTpoHHas mkouna. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Supeke. Yuebuux» https://education.yandex.ru/home/
«SAKnaccy . https://www.yaklass.ru/

®doxcdopna https://foxford.ru/about

«Cupuyc. Onnaitny» . https://edu.sirius.onl
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