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COAEPXKXAHUE OBYUEHUA
7 KIIACC

AJuiredOpanyecKue BbIpaKeHUs

BrlpakeHHe ¢ NEPEMEHHBIMHA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBienue 3aBUCUMOCTH MEX1y BeTUYMHAMU B BUJIE€ HOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE MTPe0oOpa30BaHUsl ANreOpanueCcKX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUIEH CTaHAAPTHOTO Buaa. CTENeHb OHOYJICHA.

MHorounensl. MHoOrowieH crasgapTHoro Buaa. CTeneHb MHOTOYICHA.
CnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JieJieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOTO4JIEHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAaT CYMMBI M KBAJIpaT Pa3HOCTH
JBYX BBIpQXEHHH, KyO CyMMbl U KyO pa3sHOCTH JBYX BBIpaXEHHH, pPa3HOCTb
KBaJpaToB JBYX BBIPAKCHUM, M[POU3BEIECHUE PA3HOCTM U CYMMBI JBYX
BBIPQXEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIpayKE€HUII.

Pa3noxeHnue MHOrowieHa Ha MHOKHUTENN. BeiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKHU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHUIM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpaBHEHUE Kak
MaTeMaTHYECKask MOAENb PEAIbBHOW CUTYallNH.

JluHeliHOE ypaBHEHHME C OJHOM NEpPEMEHHOW. UYMCIO KOpHEW JIMHEMHOTO
ypaBHEHHUs. PellleHne TEKCTOBBIX 3a7ad C IOMOLIBIK) JIMHEWHBIX YpPaBHEHHM.
JInHenHoe ypaBHEHHE, COIEPIKAIIECE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs NiepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEWMHBIX YpPAaBHEHUW C JBYMS II€PEMEHHBIMU.
['padruecknii MeTON pEIIeHHS] CHUCTEMbl JIMHEHHBIX YpaBHEHUH C ABYyMS
IIEpEMEHHBIMU. Perenue cucTeMm JIMHEWHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMU
METOJOM TIOJCTAaHOBKM M METOAOM cioxeHus. Cucrema JBYyX JMHEHHBIX
YPAaBHEHMHU C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHON CUTYallUH.

DyHKIMHA

Koopaunara Touku Ha npssMou. UnciioBsle NPOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucreMa KoOpAMHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadgukos, 3agaHHbix Gopmynamu. UteHue
rpaduKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHEe (QyHKUMH.
Oynkuusg Kak MaTemMaTHueckas MOJENb peajpHoro mpouecca. Obi1acTh



ompeneneHuss M oOnacte 3HaueHuM ¢GyHknuu. CrocoObl 3amaHusi (QYyHKIUU.
I'paduk pynkuuu. [loHaTus MmakcuMyma ¥ MUHUMYyMa, BO3pAcCTaHHs U YOBIBaHUS
Ha MpUMEpax peaabHbIX 3aBUCUMOCTEH.

Jluneiinas Qynkusa, e€ cBoicrBa. I'paduk nuneiHoW dynkiuu. ['paduk
dbyukiuu y = |x|. Kycouno-3amannpie QyHKITUH.

8 KVIACC

AuredOpanyecKue BbIPpaKeHUA

AnreOpanyeckas aApoOb. JlomyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B APOOHO-
palMOHANbHBIX BhIpaXeHUsiX. OCHOBHOE CBOMCTBO alreOpanyeckod ApoOu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JCJICHHE allreOpanyeckux JapoOeit.
Brinenenue 1enoi yactu aaredbpandeckoit 1poou.

Panmonanbnbie BBIPAKCHUS. ToXIeCTBEHHbIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKECHUMU.

JlonycTumble 3HAYEHUsT NEPEMEHHBIX B  BBIPAXKCHUAX, COAEPXKALIUX
apumMeTrnyeckue KBaapaTHble KOpPHH. TOXIECTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHUI, COIepkKaNX apu(pMETUYECKHE KBAPATHBIE KOPHH.

Crenenb ¢ 1enbiM TOKazateneM W e€ cBoiictBa. IIpeoOpazoBanue
BBIPAXEHUU, COACPIKALLINX CTEIICHHU.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KosnmuecTBO neNMCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHHUS, CBOOMMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOoe ypaBHEHHE ¢ TapaMeTpoM. Pelllenre TeKCTOBBIX 3a4a4 C
ITOMOILBIO KBA/IPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PeleHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C MMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTalisl ypaBHEHHUI ¢ IBYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHHue
U YMHOKECHHME YHUCJIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3zaTenpCcTBO HEPABEHCTB.

[IoHsiTME O pelIeHMH HEPABEHCTBA C OJHOW MEPEMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €T0 PELICHHM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpEeMEHHOMW. PerieHue TEKCTOBBIX 3ajay C
ITOMOIBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU



OObnacTh onpeeneHuss U MHOXKECTBO 3HaUeHUN (PpyHkunu. CrocoObl 3aaHus
bynxkmuit. ['padux pynkuun. Yrenue cBoiictB pynkunu mo e€ rpaduxy. [Ipumepsr
rpaukoB QyHKINIA, OTPaKAIOIIUX PEaTbHBIE MPOIIECCHI.

JIuneiiHasg ¢QyHkuuga. DYHKIMM, ONMCHIBAIOIIME NPSIMYIO U OOpaTHYIO
IPONOPLUOHAIIbHBIE 3aBUCUMOCTH, UX IPaQUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # ux cBoiicrsa.
Kycouno-3aiannbie GyHKITHN.

9 KIIACC

AnredOpandecKue BbIPAKEHUS

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAXKEHUN, COJAEP)KAIIMX KOPEHb n-U
creneHu. ToXIeCTBEHHbIE MPE0OPa30BaHUS BBIPAXKEHHM, COAEPKAUX CTEIEHb C
palMOHAIIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxkenue
KBaJpaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

bukBanpatasle ypaBHeHUS. [IpuMepbl IpUMEHEHHI METOOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpa)MyecKoro MeToAa MNpU PEIICHUU
ypaBHEHU 3-i U 4-i CTENEHEM.

Pemenne npoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHHI € IBYMs IIEpEMEHHBIMU. Pellienne nmpocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWH ¢ JIBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYyMs IepeMeHHbIMU. Cucrema
JIBYX HEJIVMHEUHBIX YpPaBHEHUW C JByMs IEPEMEHHBIMU KaK MOJIENIb PEaJIbHOU
CUTYyaLUH.

YucnoBele HEpaBEHCTBA. PelleHne JIMHENMHBIX HEPAaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAJIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOUIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUSA CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUU

Oyukius.  CpoictBa  QyHKUMI:  Hyad  QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pAaCTaHUsl M YObIBaHUS (PYHKIUH,
YETHBIE M HEUETHBIE (PYHKIIMH, HauOOoJIbIlllee U HaMMEHbIee 3HaUeHUs (PyHKIUU.



KBampatnunas ¢yakuuss u  e€ cBoicTBa. lcmonb3oBaHue CBOMCTB
KBaJpaTUUHOW  QyHKIMH Juis  pemeHus 3anad.  [loctpoenme  rpaduka
kBagpaTuuHo ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBUCHMOCTH OT e& ko3 duuuenton. ['paduku byHKumit v =ax2, y = a(x —m)’ u y
= a(x —m)’ +n. Iloctpoerne rpadhuKoB (ByHKIHIT ¢ IOMOLIBIO IPeoOpa30BaHHUil.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue GyHKITHIA.

dyuknus y = x" ¢ HATYpaJIbHBIM [TOKa3arteneM 7 1 e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHas  IIOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, ¢ MOMOLIBIO (HOPMYIIBI 7-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa YJIEHOB
apupMEeTUYECKOM U TeOMeTpuuecKkod mporpeccuid. PopMylibl #-TO YJieHA
apu(pMeTHYecKoil u reomeTpuueckord mnporpeccuid. opmynsl CyMMBbl MEPBBIX 7
YJICHOB apU(PMETUUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
OECKOHEYHO yOBbIBAOIIEH Fr€OMETPUYECKON TPOTPECCHH.

Meron MaTeMaTU4ECKOU VHIYKIUH. [Ipocrenmmue IIPUMEPBHI.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JeHUW, YMEHUIO BHUIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JESITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXAa, peryisapHas (u3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaoIIeH Cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kaccu(UKaIum,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUU (MpsMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OpPMAIUU TIO KPUTEPUSIM, TPEII0KEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMMWNA pe3yabTarT Io
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHIUBHUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHI1ly 00yuyeHus B 7 kiaacce 00y4aromunics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJbTaThI:

AJuiredOpanyecKue BbIPpaKeHU

BrIpakeHus ¢ nEpeMEHHBIMH.

Hcnonp30Bath anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXIECTBA,  BBINOJIHATH  TOXISCTBEHHBIC
peoOpa3oBaHus BhIpaXKEHUI, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouseHs!.

BeInonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEAECHUEM NTOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbInonHATh 1eicTBUS (CI0KEHNE, BBIUUTAHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOUWIEHAaMH, IPUMEHATH (POPMYJIIbl COKPAIIEHHOTO YMHOKEHUs (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEr0 MHOKUTEJS, TPYNIUPOBKH CllaraeéMbIX, MPUMEHSSA
(bopMyJIbl COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
W3 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU TOKa3aTEISIMH IS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[Tonbupate mnpuMepbl Map 4YHUCEN, SABIAIOIMIMXCS pPEIICHUEM JHUHEHHOTOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPApUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMs (DYHKIMM, HAuOOJbLIEE WU HAaUMEHbIIEe
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HNppaunonanpHbie ynca.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOIMMOCTH KaJIbKYyJIATOP, BBLINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOMW MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

AnredOpanvecKkue BbIPAKEHUS

JpoGHO-panimoHanbHbIEC BEIPAKEHHUS.

Haxonute AOMyCTUMBIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IprMeHATH OCHOBHOE CBOWCTBO PAlIMOHAJILHON JIPOOH.

BeimonusaTe npuBeneHue anredpandeckux Ipodeil K o01eMy 3HaMeHaTelo,
CJIIOKEHUE, YMHOXKEHUE, JIeJICHHE aNreOpandeckux Apo0Oei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs pEHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IIPAKTUKH.

CrerneHu.

[IpuMeHsATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbBIIOIHSITh
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKALIUX CTEIEHH C LIEIBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe 1omycTHMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKAILUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHMs U HEPABEHCTBA

Peuiats KkBajipaTHbIC ypaBHEHHS.

PewmaTe ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTte nuHEHHbIE ypaBHEHHS C T[apaMeTpaMHu, HECIOXKHbBIE CHUCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMH.

[IpoBoauTh HCCENOBAaHNS YPAaBHEHUW U CUCTEM YPAaBHEHMH, B TOM YUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHHE WJIM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TOMOIIBIO COCTaBJICHWS YPAaBHEHUS WM CHUCTEMBbl YPaBHEHHH,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.



[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaUYeCKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OIpeJesaTh CBOMCTBA (DYHKIINH 110 €€ TpaduKy.

Crpouth rpaduku QyHKIIUNA , OMUCHIBATH CBOMCTBA YKMCIOBOM (DYHKIIUU TIO
e€ rpaduxy.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyyuT CIeyIOIue MpeIMEeTHbIC
pEe3yJIbTaThI:

AJuiredOpanyecKue BbIPpaKEeHUA

CBOOOIHO oOMNEpUpPOBaTH IMOHATUEM KBAAPATHOIO TPEXUIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiiaipiBaTh KBaJApaTHBIN TPEXWICH HA JIMHEMHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeHbIE W KBaJpaTHbIE YPaBHEHHUsS, YPABHEHUS, CBOJSIIMECS K
HUM, IpPOOHO-pAllMOHAJIbHBIE YPABHEHHS.

PemaTp HECIOXKHBIE KBaIpaTHbIC YPaBHEHUS C IAPAMETPOM.

PemaTe JIMHEWHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIIEHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBIISACTCS JIMHEHHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToia Npyu peuieHuu ypaBHEHHUM 3-1 U 4-ii cTeneHe.

Pemlatb  cucTemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAITPUMEP, B LIEIIbIX YNCIIAX.

[IpoBoauTh HCCENOBAaHKS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIMBaTh, HWMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHS, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.



Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0BbIe NMOCTIECA0BATEILHOCTH M IIPOIPECCHH

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKIUSA, Trpapuk
byHKIIMKM, TpsiMas TPONMOPLUMOHANBHOCTb, JHHEWHas (QyHKuuA, oOpaTHas
IPOMOPIMOHATIBHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHas (PYHKIIHSL.

Hccnenosath pyHKLHMIO 10 €€ TpaduKy, yCTaHABIMBAaTh CBOMCTBA (DYHKIIMIA:
00JacTh ONPENENICHUsI, MHOYKECTBO 3HAUYEHUU, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHMsi M YObIBaHMSA, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBaApaTUyHyO (PYHKIUIO 1O (popMmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensirs MojiokeHue rpauka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

Crpoutb rpaduk KBagpaTHUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJPaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIMH JUIsI pEIICHUS 3a]1a4.

Ha npumepe kBanpatuuHoil pyHKUMU cTpouTh rpaduk pynkuuu y =af(kx +
b) + ¢ ¢ momMotikio peodpazoBanuii rpaduka PyHkuuu y=£(x).

WmrocTpupoBaTh C  MOMOIIBIO TIpauka pealibHYI0 3aBUCUMOCTb WJIU
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

ApupmMerndeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTUIECKas
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI #-T'O WIIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUEM (OPMYyN #-TO  4JeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX 71 YJICHOB.

N300pakath 4i€Hbl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
MJIOCKOCTH.

Pemate 3amauM, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSMHU, B TOM
qHCclie 3a7a4ud U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBIX
TEXHOJIOTHH).

Pacro3naBaTh W TNPUBOAUTH MpPUMEPHl KOHEUHBIX M OECKOHEYHbIX
NOCJIEOBATENBHOCTEH,  OrPAHUYEHHBIX  IOCJIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacCTaroMuX (YOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HMeTp npeAcTaBieHUE O CXOAUMOCTH MOCIEA0BATENIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKOM MPOTrPECCUH.



HpI/IMeHﬂTB MECTOI MaTEeMaTHUYECKOM WHAYKIHUU IIpKU PCIICHWUHA 3a/1a4.
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COKPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/77¢09b13
s YPABHEHUS U CUCTEMBI YPABHEHMIA. 9 bubnnoreka [JOK
CucreMbl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/77e¢09b13
bu6mmoreka [JOK
6 K 1 1
OHTPOLHA paboTa https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
1 YPABHEHUA 1 HEPABEHCTBA. 7 bubnnoreka [HOK
HepasencrtBa. KBagpatHbie ypaBHEHUS https://m.edsoo.ru/6d40b704
3 YPABHEHUA N1 HEPABEHCTBA. 13 bubnuorexa [JOK
JpobHO-palimoHanbHble ypaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
4 OYHKINN
YHKI / https://m.eds00.ru/6d40b704
. AJITEBPAMYECKUE BBIPAXXEHU . 6 bubnuorexa [JOK
Crenenu https://m.eds00.ru/6d40b704
bubmuorexa [JOK
6 K 1 1
OHTPOIIbHAS PadOTa https://m.edso0o.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmMbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! OYHKLHM 6 https://m.edsoo.ru/133deaba
) YPABHEHHMA 1 HEPABEHCTBA. 6 bubmuoreka [{OK
KBagparHsle HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. 10 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU g bubmmoreka [JOK
U ITPOT'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXXEHU . 3 bubmuoreka [{OK
Crenenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
bubnunorexa LIOK
6 KonTporeHas padota I ! https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0
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