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PabGouast nporpamma no yueoHomy npeamery «MaremaTuka»
(Yyriry0J1éHHbBIH YPOBEHb)

Pabouas nporpamma o yueoHoMy npeamery «Marematukay (yriryOJE€HHbBINA YPOBEHB)
(npenmeTHast obnacth «MaTtemaTrka u HHPoOpMaTHKay) (Jajaee COOTBETCTBEHHO — ITporpaMma
[0 MaTeMaTHKe, MaTEMAaTHKa) BKIIOYAET MOSCHUTENbHYIO 3alIUCKY, COJepKaHUe O0yUEHHUs,
IUIAaHUPYEMBbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMbI IO MaTeMaTHKE W JOMNOJHEHa OOIIuM
TEMAaTUYECKUM IUIAHWUPOBAHUEM B LEJSIX MPUBEACHHSI CTPYKTYphl paboueld mporpamMmbl B
cootBeTcTBUE ¢ TpeboBaHuem OI'OC OOO0.

Pabouas nporpamMma cocTaBlicHa Ha OCHOBE (elepalbHON paboveil MmporpaMmbl IO
AHTJIMHACKOMY SI3BIKY.

IosicHUTEALHAA 3aMUCKA

[Iporpamma mo maremaTtuke yriiyOoJIEHHOTO YPOBHS Uil oOywaromuxcsi 7—9 KiaccoB
pazpaborana Ha ocHoBe PI'OC OOO. B nporpamme mo MareMaTUKE YUYTE€Hbl HUJEU U
MOJIOKEHUS KOHIEMIIMM Pa3BUTHS MaTeMaTH4ecKoro obOpa3zoBanuss B Poccuiickoi
denepaunm.

[IpeqmeroM MaTtemMaTUKH SIBISIOTCA (yHIAMEHTAJIbHBIC CTPYKTYPhI HAIIErO0 MHUpa —
IIPOCTPAHCTBEHHBIE (POPMBI U KOJIMUECTBEHHBIC OTHOIICHUS (OT MPOCTEUINX, YCBAMBAEMbIX
B HEMOCPEJCTBEHHOM OIIBITE, JIO JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX IS Pa3BUTHS
HAy4YHBIX WM TPUKIAJHBIX HaeH). MaremaTudyeckue 3HaHUS OOECIeUYHMBAIOT TOHUMAaHHE
IMPUHIIMIIOB YCTPOWCTBA M HCMOJIb30BAHMS COBPEMEHHOM TEXHHUKH, BOCHPHUSATHE U
UHTEPIPETAIMIO COLMAIbHOM, SKOHOMHUYECKOW, TOJUTHYECKONM uH(OpManuu, [IaroT
BO3MOKHOCTb BBINOJHATh PACUETBl U COCTABIATH AJITOPUTMBI, HAXOAUTh U TMPUMEHSTH
(dbopMyIibl, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUYECKUX U3MEPEHHUM U MTOCTPOCHUH,
YUTaTh MHGOPMAIIMIO, MPEACTABICHHYIO B BUJE TaONHI], AMarpaMM U TpaduKOB, KUTh B
YCIIOBUSX HEONPEEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.

N3yuenue wmaremMaTtuku GOpMUPYET Yy OOYyYaIOMUXCS MaTeMaTUYeCKU CTUIIb
MBIIIJICHUS, TPOSBISIOMIUNCS B ONpPENEIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE MPUEMBI U METOAbI MBILIUICHHS, KaK WHIYKIUS U AeIYKIUs, 00001IeHne u
KOHKPETHU3AIMsI, aHAJIM3 U CUHTE3, KIacCU(PUKALMSI U CUCTeMaTu3alus, abcrparupoBaHue u
aHanorusi. OOBEKTH MaTEeMaTHYECKUX YMO3AKIIOUEHHM, MpaBWia HUX KOHCTPYHPOBAHUS
PaCKpBIBAIOT MEXaHM3M JIOTMYECKHX TIOCTPOCHHH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dbopmynupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXKJICHHS, TEM CaMbIM pPa3BUBAIOT
Joruyeckoe  MblnuieHue.  M3ydenme — marematuku — oOecreumBaeT  (popmMupoBaHHE
ANTOPUTMUYECKOM KOMIIOHEHTHl MBIILICHUSI ¥ BOCHUTAHUE YMEHHH [eiCTBOBAaThH I10
3aIaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHbIE W KOHCTPYHMpPOBaTh HOBBIE. B
Mpoliecce PeIIeHUus 3alad — OCHOBOW Y4YEOHOW JESTEIHHOCTH HAa YpPOKaX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAs U MPUKJIAJIHASI CTOPOHBI MBIIILJICHHUS.

OOyyeHue MaremMaTuke JaéT BO3MOXKHOCTh pPa3BHMBaTh Yy OOYYaIOIIUXCS TOYHYIO,
pallMOHAJIbHYI0O U HWH(POPMATUBHYIO pe€Yb, yMEHUE OTOUpATh HamOoJiee MOAXOISIINE
S3BIKOBBIC, CHMBOJIMYECKHE, TpadudecKue CpeACTBA ISl BBIPAKECHHS CYXKICHUH U
HaIJISIIHOTO UX MPE/ICTABICHUSI.

[Ipy wu3yyeHuHM MaTEeMaTHKU OCYILECTBISETCS OOIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MPEJICTABICHUSIMU O MPEAMETe U METOJaX MaTeMaTHUKH, UX
OTJIMYUU OT METOJOB APYIMX E€CTECTBEHHBIX U T'YMAHUTApHBIX HAyK, 00 OCOOEHHOCTSIX
MIPUMEHEHUS] MaTeMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIAIHBIX 33/1a4.

[TpuopuTeTHRIMU LEAIMU O0YUYECHHSI MaTeMaTUKe B 7—9 Kilaccax SIBISIOTCS:



dbopMupoBaHUE LEHTPAIBbHBIX MAaTeMaTUYECKUX MOHATUH (YUCIO, BEIWYMHA,
reomeTpuueckas (Qurypa, mnepeMeHHas, BEPOATHOCTb, (QYHKIHS), O0O0ECIeunBaroInux
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30oBaHus 00yJaroIIuXCs;

MOABEICHUE 00YUaIOIINXCS Ha IOCTYITHOM JIJI1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU U OKPY’KaIOIIEro Mupa, MOHMMaHUEe MaTEMaTUKU KaK 4acTU OOIIeH KyJIbTyphl
YeJIOBEYECTRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKMX CIOCOOHOCTEM  oOOydarommxcs,
MMO3HABATEILHON AKTHUBHOCTH, HCCJIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YYEHUI0 MaTEMATUKH;

dbopmupoBanue  (QPyHKIMOHAIBHOM  MaTeMaTHYECKOW  TpaMOTHOCTH:  YMEHHS
pacrio3HaBaTh MPOSIBJICHUS MaTeMaTHYECKUX TMOHITHUH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peaTbHbIX )KU3HEHHBIX CUTYAIUSAX U MIPU U3YYEHUHU APYTUX YUSOHBIX TPEAMETOB, MIPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOPMYJIMPOBATH UX HA SA3bIKE MATEMATHKU U CO3/1aBaTh
MaTeMaTHYE€CKUE MOJICNH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYECKUN ammaparT JJisl peIIeHus
PaKTUKO-OPUEHTUPOBAHHBIX 3a/7a4, WHTEPIPETUPOBATh M OILICHUBATh IOJTYyYCHHbBIC
PE3YNIbTATHI.

OcCHOBHBIE JINHUM COAEPKaHUS MPOrpaMMBbl 0 MaTeMaTuke B 7-9 kmaccax: «Hucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BoIpaXXeHUsD», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkiuny, «l'eomerpust («I'eomerpudeckne GuUrypsl U HX CBOMCTBa», «M3mepeHue
TCOMETPUUECKUX BEIUYUHY»), «BeposaTHOCTh M cTaTucTUKay. J[aHHBIE JTUHUU Pa3BUBAIOTCS
napajuiesIbHO, KaXaasi B COOTBETCTBUHM C COOCTBEHHOM MPUPOION M TPAJAUIUSMHU, OJJHAKO HE
HE3aBUCHUMO OJHA OT IPYTOM, a B TECHOM KOHTaKTE U B3aUMOJCHCTBUH.

CopepxaHue TporpaMMmbl O MaTEMaTHKE, pPACIpEeNesI€HHOE MO ToaaM OOydeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUITUAIEHBIM BOIIPOCAM
oOydaromuecs: 0OOpamlaguch HEOJHOKPATHO, YTOOBI OBJIAJIECHUE MaTEeMaTUYECKUMHU
NOHATUSMHM M HaBBIKAMU OCYILIECTBISIIOCH IOCIEAOBATENBHO M IMOCTYHAaTEIbHO, C
COOJII0/IEHNEM MPUHITMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHHUS BKIIFOUATUCH B OOIIYIO CHCTEMY
MaTeMaTHYECKUX TMPEJCTABICHUN OOyJaroIuxcs, pacmupsas u yrayonsas e€, obpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBHM ¢ ®I'OC OO0 MaTtemaThka SBISIETCS 00s3aT€ILHBIM IPEIMETOM Ha
YpPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs W M3y4aeTcs Ha YrIyOJIEHHOM YpOBHE B paMKax
CIIEYIONINX YIEOHBIX KypCcOB: «Anredpay, «I'eomeTpus», «BepoITHOCTh U CTaTUCTUKAY.

OO01iee KOJIMYECTBO YacOB HA OCBOCHHE Y4E€OHOTO MpEIMeTa OTBOJIUTCS y4eOHBIM
TUTAHOM Ha TEKYIIUH y4eOHBIN TO/I.

OcBoeHue MaTeMaTHK{d OOECIeYMBAET JOCTHIKEHHUE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHHsA JMYHOCTHBIX, METANpPEIMETHBIX W  TPEIMETHBIX  00pa30BaTEIbHBIX
pPE3yIBTATOB.

JInyHOCTHBIE  pe3yJabTaTbl  OCBOGHHUSI MPOrpaMMbl MO0  MaTeMaTHKe
XapaKTepHu3yKTCH:

1) matpuoTUYeCcKOe BOCIIUTAHUE:

MPOSIBJIECHUEM HHTEpeca K MPOUUIOMY W HACTOSIIEMY POCCUMCKON MaTEMAaTHKU,
LEHHOCTHBIM OTHOILICHUEM K JOCTMIKECHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCHUCKOU
MaTeMaTU4YeCKOM IIKOJbI, K HCIOJb30BAHUIO ITUX JOCTWXKEHHM B JpPYyrux HaykKax u
MPUKIIAJIHBIX chepax;

2) TpaXJJaHCKOE U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

FOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEW Tpa)KJaHWHA W peaju3alliu ero IMpas,
MPEACTAaBICHUEM O MaTEeMaTUYECKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD,



ABJICHU, IPOLEAYP IPa’KTAHCKOro 00111ecTBa (HampuMep, BEIOOPHL, ONPOCHI), TOTOBHOCTBIO K
OOCYXICHHUIO ATHYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUIECKIM MPUMEHEHUEM JOCTHUKCHHA
HAyKH, OCO3HAHMEM BaKHOCTH MOPATbHO-ITHUECKUX MPUHITUIIOB B EATEIHHOCTH YIEHOTO;

3) TpyI0BOE BOCIIMTAHUE:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYSCKUX 3a]a4 MAaTeMaTHUECKON
HANPaBIECHHOCTH, OCO3HAHHEM Ba)KHOCTH MATEeMAaTHYECKOTO OOpa3oBaHUsS Ha MPOTHIKECHUH
BCEH JKM3HU JJIs1 YCIEITHON MPpodecCHOHANBHON NEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHU, 0CO3HAHHBIM BEIOOPOM U TIOCTPOCHUEM MHIUBUAYAIBHON TPAeKTOpUN 00pa30BaHHS
¥ )KU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5CTETHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K SMOIIMOHATHFHOMY M ACTETUYECKOMY BOCHPHUATHIO MAaTEMATHUYECKUX
OOBEKTOB, 3aJad4, peHICHWH, pacCyXJACHWW, YMEHHIO BHJETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) LIEHHOCTU HAYYHOTO MMO3HAHMS

OpHEHTalMel B ACSITEIFHOCTA HAa COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENIOBEKa, MPUPOABI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYECKOW HayKd Kak c(hepbl YeIIOBEUYECKOW IEeATENbHOCTH, ATAloB €€ pa3BUTUSA H
3HAYUMOCTH I Pa3BUTHA [HMBWIM3AIMH, OBJIAJICHUEM S3BIKOM MATEMAaTHKU U
MaTeMaTUYECKOW KYJIBTYpOH KakK CpEJACTBOM TIO3HAHWUS MHUpPA, OBIAJACHHEM HaBBIKAMHU
MCCIIEZIOBATEIHCKOU JIEATEIBHOCTH,

6) ¢usrueckoe BocnuTaHue, HOPMUPOBAHKUE KYJIBTYPhI 3J0POBbS U IMOIMOHAILHOTO
0JIaronoTyyus:

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 37J0POBbS,
BEJCHUS 370pOBOr0 o0pa3a *KHU3HH (310pOBOE MUTAHKE, COATTAaHCUPOBAHHBIN PEXUM 3aHATUN
U OTAbIXa, peryispHas (pu3nueckas akTUBHOCTB), COPMUPOBAHHOCTHIO HABbIKA pe(IeKCuH,
IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo e MpaBa APyroro 4yeioBeKa;

7) SKOJIOTMYECKOE BOCIIUTAHUE:

OpHUEHTallMel Ha MPUMEHEHNE MaTeEMaTUYECKUX 3HAHUN JJIs pellieHus 3ajad B 001acTu
COXPAaHHOCTH OKpY’Kalolell Cpepl, MIaHUPOBAHMS MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX
HOCJEeICTBUMN ISl OKpY Karolllel cpeibl, 0OCO3HAHUEM IT100aJIbHOTO XapaKTepa IKOJIOTUYECKUX
npo0JieM U MyTel UX pelieHus;

8) amanTanus K M3MEHSIOIUMCS YCIOBUSIM COIMATIBHON U MPUPOTHON CPEIBL:

TOTOBHOCTBIO K JIEWCTBUSM B YCJOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEITEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y
ApYrux Jojed, npuoOpeTatb B COBMECTHOM JESTENbHOCTH HOBBIE 3HAHUSA, HABBIKU U
KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOAMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HaHUU, GOPMYIUPOBATH UIEU, TOHATHS,
TUIOTE3bI 00 00BEKTAX U SABJICHUAX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABAThH N€(PHUIIUTHI
COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, IIIAHUPOBATH CBOE PAa3BUTHE;

CHOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYaIHIO, BOCIHPUHHMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOUINI KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMBbIE PEIICHUS U
aecTBus, GopMyIUpOBaTh U OLICHUBATH PUCKU U TMOCIECTBUS, GOPMUPOBATH OTIBIT.

B pesynbrare ocBoeHHsI mporpaMMbl IO MaTeéMaTUKe Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOydaromerocs OyayT cGhOpMHUPOBaHBI METANpPEAMETHBIE pPE3YyIbTaThl,
XapaKkTepHU3yIOIIMecss OBIAJACHUEM YHHBEPCAIbHBIMH II03HABATEIbHBIMU JIEHCTBUSIMU,
YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU ACHCTBUSIMH M YHUBEPCAJIBHBIMH PETYISITUBHBIMU
JNEHUCTBUSMU.



VYHuBepcanbHble MM03HAaBaTeNIbHbIE JEHUCTBUSA oOecneunBatoT (OpMUpPOBaHUE 0a30BbIX
KOTHUTHUBHBIX TIPOIECCOB 00yUarOMUXCs (OCBOSHUE METOIOB ITO3HAHUS OKPY’KAOIIIETO MHPA,
MPUMEHEHUE  JIOTMYECKUX, HCCIEAOBATCIIbCKUX  OMeparii, yYMEHHWd paboTath ¢
uH(popmaruei).

VY oOyuatomerocst OyayT copMupoBaHbI Ciieayromue 0a30Bbi€ JOTUUECKUE TEUCTBUS
KaK 9acTh [TO3HABATCIIBHBIX YHUBEPCATbHBIX YUCOHBIX JCHCTBUN

BBISIBIISITh M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIYy TMOHATUSAMH, (QOPMYyIUPOBATh ONPEACICHUS TOHSITHH,
yYCTaHABJIMBATh CYIIECTBCHHBINH MpPH3HAK KJIacCH(PUKAIMNA, OCHOBAHMS JJIsi OOOOIICHHS H
CpaBHEHUS, KPUTSPUH ITPOBOIUMOT'O aHAJIN3A;

BOCIIPUHHMMATh, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISTH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOMCHUSIX W YTBEPXKICHUAX, Tpejaratb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;

NPOBOJAUTL BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa3dupaTh JOKa3aTelbCTBA MAaTEMaTHYCCKUX YTBEPXKACHHH (TIpsIMble W OT
NPOTUBHOIO), TPOBOJUTH CaMOCTOSATEIBHO JOKA3aTeJhCTBA MaTEMaTHYCCKUX (HaKTOB,
BBICTPANBaTh apryMEHTAIUIO, MPUBOIUTL MPUMEPBI B KOHTPIPUMEPHI, TPUMEHITh METO]
MaTEMaTUYCCKON MHIYKIIMH, 00OCHOBBIBATh COOCTBECHHBIC PACCYK/ICHUS;

BbIOMpATh CHOCOO perieHus y4eOHOW 3a/ayu (CpaBHUBATh HECKOJIHKO BapUaHTOB
pelieHus, BHIOMpATh HamOoJiee MOAXOMAIMNA C Yy4ETOM CAMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

VY obyuvaromierocss OynyT chopMUpOBaHbI cliefyomue 0a30Bble UCCIENOBATEIbCKUE
JENUCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX IEHCTBHIA:

UCIIONIb30BaTh ~ BOMPOCHI  KaK  MCCIENOBATEIbCKANW  HHCTPYMEHT  IO3HaHWS,
dbopMynUpoBaTh BOMPOCH], (HUKCHUPYIOUIUE TMPOTUBOpEUYHE, MPoOJIeMy, CaMOCTOATEIbHO
yCTaHABIMBATh HMCKOMOE M JaHHOE, (OpMUpPOBATH THUMOTE3y, APTYMEHTHPOBATH CBOIO
MO3UIMI0, MHEHUE;

IPOBOAUTH MO CAMOCTOSTENBHO COCTaBICHHOMY IUIaHY HKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEW MAaTEMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEX1y COO0M;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHWS W BBIBOJIBI 1O pe3yjbTaTaM
MPOBENEHHOTO HAOJIO/ICHUS, HWCCIIENIOBaHMs, DKCIIEPUMEHTA, OIEHWBATh JOCTOBEPHOCTDH
MTOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 0000IIECHHIA;,

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOIOKECHUS
0 €r0 Pa3BUTHH B HOBBIX yCIIOBUSX.

VY obyuaromierocs OyayT copMupoBaHbl YMEHHUS padoTaTh ¢ HHGOPMAIIUeH KaK 4acTh
MMO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUM:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIINHU, TAHHBIX, HEOOXOIUMBIX
JUTSL peIIeHUs 3a1a9H;

BEIOWPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB U OPM TIPEICTABIICHNUS,

BbIOMpaTh (hOpMY Mpe/ICTaBICHUS HH(POPMAIIMU U WILTIOCTPUPOBATH pelllaeMble 3aa4u
CXeMaMH, TuarpaMMamMu, HHOU rpad UKol 1 X KOMOMHAITUSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMHA 1O KPUTEPUSIM, TPEIIOKEHHBIM WA



c(hOpMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

YHuBepcanbHble KOMMYHUKATHBHBIC JEHCTBUS O00ECTICUUBAIOT CHOPMHUPOBAHHOCTH
COIMAJIEHBIX HaBBIKOB 00 yUYaIOIIHXCSI.

Y  oOyuaromerocs Oyayr cpopMUpOBaHbI YMEHHSI OOIIEHUS KAk  4acThb
KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUYCOHBIX TCHCTBUI:

BOCIIPHHUMATh U ()OPMYJIUPOBATH CY)KJICHHUSI B COOTBETCTBHH C YCIOBHSAMU H IEIAMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaXx, 1aBaTh IMOSCHECHHMS TI0 X0y PEIICHUS 3a/1a4d U TIOJyYCHHBIM Pe3yJIbTaTaM;

B X0JIe 00CYXXICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAAeMOM TEMBbI, TPOOIIEMBI,
perraeMoii 3a/1auu, BEICKAa3bIBaTh HJICH, HAIICJICHHBIC HA MTOMCK PEIICHHSI, COMTOCTABIISITH CBOU
CYXXJICHUS C CY)KJICHUSIMH APYTUX YYACTHUKOB JUAIOTa, OOHAPYKUBATH Pa3IUIHE U CXOACTBO
NO3UIUH, B KOPPEKTHOU (popme (HhOpMyITHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

NPEJICTABIIATh PE3YJbTAThl PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIICOBaHUS, MPOCKTA,
CaMOCTOSITCJILHO BBIOMpaTh (OpMAT BBICTYIUICHHS € YYETOM 3a7ad MPE3CHTAMH U
0COOEHHOCTEW ayAUTOPHUH.

Y oOyuaromierocs OyayT copMUpOBaHBI YMEHHsI COTPYJHHUYECTBA KaK YacTh
KOMMYHHUKATUBHBIX YHHUBEPCAJIBbHBIX YYCOHBIX JICHCTBHIA:

NOHMMATh M HMCIOJb30BaTh MPEUMYIICCTBA KOMaHIHON M WHIAWBUAYaTbHOW pabOTHI
NpH  pENICHUH y4eOHBIX MAaTeMaTHYCCKMX 3aJiad, NPHHUMATh IICJIb COBMECTHOMU
JESATEIBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pabOThI, pacipeIesaTh BUILI padoT,
JIOTOBApUBAThCS, 00CYXKIATh MPOIIECC U pe3yJabTaT padoThl, 0000IaTh MHEHUSI HECKOIBKUX
YeJI0BeK;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CykIeHMS, 0OMEH MHEHUHN, «KMO3TOBbIE
HITYPMbD» U MHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPJIAWHUPOBATH CBOM JEHCTBUS C
JIPYTMMH 4iI€HaMH KOMaHJbl, OLIEHUBATh KA4eCTBO pe3yJbTaTa M KaueCTBO CBOETO BKJaJa B
001Ut pe3yabTaT Mo KpUTEPHUsIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

VYHuBepcanbHbie peryasiTUBHBIE AEHCTBUS 00ecTIeunBatOT (POPMUPOBAHKIE CMBICIIOBBIX
YCTaHOBOK M >KU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuaromerocss OyayT cQoOpMUpOBaHBI YMEHHUS CaMOOpPraHU3allUM KaK dYacTh
PETYISITUBHBIX YHUBEPCATbHBIX YUCOHBIX ACHCTBUIA:

BBISIBJISITH MPOOJIEMBbI JUIsl PEHICHHS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyaIusX,
OpHUEHTUPOBATHCS B PA3IUYHBIX TOAXO0JaX TMPUHATUAA pelieHud (MHANBUAYAIBHOE,
IPYIIIIOBOE);

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJTOPUTM PEIICHUs 3a1add (MU €ro 4YacTh),
BBIOMPATH CIIOCOO PEIICHHUs C YIETOM UMEIOIIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAITHH.

Y oOyugaromerocs OyayT copMUpOBaHBI YMEHHUS CaMOKOHTPOJS KaKk 4YacTh
PETYISITUBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUIA:

BIIAJICTh CIIOCOOaMH CaMOMIPOBEPKH, CAMOKOHTPOJIS MPOIECCa M Pe3ybTaTa PEIICHHUS
MaTeMaTUYeCKOH 3a7ja4r, CAMOMOTHBAIIUN U PEDIICKCUN;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUH 3a7a49H, BHOCUTH
KOPPEKTUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OINIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTAaTa EATCILHOCTH TTOCTABICHHOMN €I U YCIOBHSIM,
OOBSCHATh TPUYHMHBI JOCTIDKECHUS WM HEIOCTHKCHHS IIeJIM, HAXOIUTh OIMMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

VY o6yuaromerocst 0ynyT copMHUpPOBaHO YMEHHE SMOITMOHAIBHOTO MHTEJICKTA Kak



YacTb PEryJsTUBHBIX YHUBEPCATIbHBIX YUEOHBIX JTE€HCTBUM

BBIPA)KAaTh AMOLMM TNPU HM3YYEHHMH MaTeMaTHYeCKHUX OOBEKTOB M (DaKTOB, aBaTh
SMOILIMOHAJIBHYIO OLICHKY PELICHUs 3a/1auu.

[IpenmeTHBIE pPE3YNbTATHI OCBOCHMS MPOrPaMMbl IO MaTeMaTHKE YriayOJE€HHOro
YPOBHSA MpPEACTaBIEHbl MO rojaM OO0y4YeHUS B CIEAYIOIIUX pa3jenaax MOporpaMMmbl IO
MaTeMaTUKe B paMKaX OTAEJIbHBIX Yy4e€OHBIX KypcoB s 7-9 kiaccoB: «Anrebpay,
«I"eomeTpus», «BepoATHOCTb U CTATUCTUKAY.

Pa3BuTue JOrMYecCKUX TMPEACTABICHHMM U HABBIKOB JIOTMYECKOI'O0 MBIIUICHUS
00y4aromuxcs OCYIIECTBISAETCA B paMKaxX BCEX Ha3BaHHBIX KYpCOB Ha MPOTSKEHUU BCEX JIET
oOyuenus. [Ipeanonaraercsi, 4To BBIMYCKHUK 9 Kiacca CMOXET CTPOUTH BBICKA3bIBAHUS U
OTpPULIAHUS BBICKA3bIBAHMI, pacro3HaBaTh UCTUHHBIEC U JIOKHbBIE BbICKa3bIBaHUS, IPUBOJIUTH
OpUMepbl W KOHTPIPHUMEPHI, BBINOJHATH OINEpalMy HaJl BBICKA3bIBAHUSIMU, CTPOUTH
BBICKA3bIBAHMS M PACCYXICHHS HA OCHOBE JIOTMUECKHUX MPABUJI, PEeIIaTh JJOTUYECKHUE 3aauH,
HAyYUTCS TPUMEHATh METOJl MATeMAaTHUYeCKOW MHIYKUHUM, OBJAJCeT MOHSITHIMMU:
OIlpeNIEeIICHUE, aKCHMOMa, TEOpEMa, J0Ka3aTeabCTBO — W HAYYMTCS HCIOJb30BaTh UX IpPH
BBIMOJTHEHUN y4eOHBIX M BHEY4YEOHBIX 3ahad. [Ipu 3TOM BBeJeHHE OCHOBHBIX JIOTMUECKHUX
MOHSITUM U OCBOCHHE OCHOBHBIX CBSI3AHHBIX C HUMH BUJIOB JI€ATEILHOCTH OTHECEHO K KYpCy
«BeposITHOCT M CTaTUCTHKA» U TaKXKE PacHpeIeleHO 0 roJaM 00yUYeHHUsI.

B pamkax Bcex TpEX KypcOB OCYIIECTBIsAE€TCS (OPMHUpPOBAHUE YMEHHUS BBHIOMPATh
NOIXOJSAIIMNA METOJ JJIA pEIIeHHUs] 3a/]aud, BBISIBISATH TMPUMEPhl MATEMaTUYECKHX
3aKOHOMEPHOCTEN B MPUPOJIE U OOIIECTBEHHOM KU3HH, PaclOo3HABaTh MPOSBICHUE 3aKOHOB
MaTEMaTUKA B MCKYCCTBE, IIPUMEHATh MAaTEMaTUYECKHE 3HAHUSA U OIBIT MaTeMaTHYECKOU
JESITeIbHOCTH B CUTyallUsSX pealbHON >Ku3HU. OOyuwaromuecs 3HAKOMSTCS C HayYHBIMU
pe3yabTaTaMH, MOJyUYEHHBIMU B XOJI€ Pa3BUTHs apU(PMETHKH, aareopbl, FeOMETPUH, TEOPUU
BEPOATHOCTH, CTATUCTHKU M Y4YaTCsl UX ONUCHIBATh, MPUBOAAT MPUMEPHl MATEMATHYECKUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOW NCTOPUH HAYKH.

2.1.11. PaGouasi nporpaMmMa y4eOHOro Kypca «AJjaredopa» B 7-9 kjaccax
(yriy0J1eHHbIH YPOBEHb)

IMosgscHuTEeAbHAA 3aIIUCKA

AnreGpa sSBIS€TCS OJJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIero 0Opa30BaHus: OHA
o0OecrieuynBaeT W3Y4YCHHE JPYTUX JUCHUIUIMH KaK €CTEeCTBEHHO-HAyYHOTO, TaK W
T'YMaHUTaApHOTO ITUKIIOB, €€ OCBOEHHE HEOOXOAMMO JJIsi MPOJIOIKEHUS 00pa30BaHMs U IS
MOBCEAHEBHON KM3HHW. Pa3Butme y oOydYamOmUXCS HAyYHBIX MPEACTABICHUN O
MPOUCXOXKJIEHUN W CYIIHOCTH aireOpamdeckux aOCTpakiui, crmocode OTpakeHus
MaTeMaTH4YeCKOM HAayKOW SBJICHUW W TMPOILECCOB B TMpUpPOAE U OOIIEeCTBE, PO
MaTeMaTU4eCKOro MOJICJIMPOBAHUS B HAYYHOM I[IO3HAHUU U B TPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIINUICHUS, HEOOXOAMMBIX JIJIst
ajanTany B COBpPEeMEHHOM mHQpoBoM oOmiecTBe. M3ydenwe anreOpbl obOecrneunBaeT
pa3BuTHE YyMEHHMsI HaOIaaTh, CpaBHHUBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIICHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATh CBOM JIEUCTBUA,
BBIBOJIbI, (hOPMYNIHPOBATH yTBEepkAeHUA. OCBOCHHE Kypca alreOpsl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI 00Y4YalOMIMXCs: OHU UCMOJB3YIOT JACAYKTUBHBIE M WUHIYKTHUBHbBIC
paccyxaeHusi, o000IIeHue U KOHKpETH3aluio, adbcTparupoBaHue U aHaioruto. OOyueHue



anreOpe  MpeanoyiaraeT  3HAYUTENbHBIM  O0BEM  CaMOCTOSTENBHOM  JEATEIbHOCTH
o0ydJaromuxcs, MOITOMY CaMOCTOATENIBHOE pEIICHUE 3aJa4 OOYyYarOUUMHUCS SIBJISICTCS
peanuzaiueit e TeIbHOCTHOTO MPUHIIUIA O0YUCHUSI.

B crpykType mnporpamMmbl ydeOHOro Kypca «Anredpa» yriiyOJa€HHOTO H3Yy4YEHUS
OCHOBHO€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUU: «HUCTIa U BBRIUUCIICHUS,
«Anredpandeckue BoIpaXXeHus», «Y paBHEHUS U HEpaBeHCTBay, «DyHkiuny». Kaxnas u3z atux
COJIEPKaTeIbHO-METOAUYECKUX JIMHUN DPa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3Y4YCHUS
Kypca, B3aUMOJICUCTBYsI C IPYTUMH €ro JIMHUSAMU. B Xole u3ydeHus: Kkypca oOydarommumcs
MIPUXOJIUTCS JIOTUUECKU PACCYXKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3U C ATUM B MpOrpamMMmy y4eOHOro Kypca «Airedpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zjeiaXx MaTeMaTUYeCKOro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIONMMUCS OCHOB YHHBEPCAJIBLHOIO MATEMaTHYE€CKOTO
s3bika. ColepKaTrenbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Y4YeOHOTO Kypca «Anredpay»
SIBJISIETCSI €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «YHClIa W BBIYMCICHUSY CIYKUT OCHOBOM sl JaJIbHEHIIIETO
U3Y4YEHUs MAaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y 00YUAIOIIUXCS JIOTUYECKOTO MBIIIJICHNUS,
dbopMUpPOBaHUIO YMEHHS TIOJIb30BaThCS ~ QJIrOpUTMaMu, a TakkKe MPUOOPETCHUIO
PAKTUYECKUX HABBIKOB, HEOOXOJMMBIX ISl MOBCEIHEBHOM >XKHU3HU. PazBuTue MOHATHS O
YUCJI€ Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBS3aHO C palMOHAJIBHBIMU H
UPPALMOHAIBHBIMHM YKCIIaMH, (POPMHUPOBAHHEM TPEACTABICHUN O NEUCTBUTEIHLHOM YHCIIE.
3aBepiieHue OCBOCHUS YMCIOBOM JIMHUN OTHECEHO K CpeHeEMY 00I1ieMy 00pa3oBaHUIO.

Copnepxanue JByX aireOpamveckux JIMHUA — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHsI M  HEpPAaBEHCTBA»  CIOCOOCTBYeT (OPMHUPOBAHHIO y  OOydYarOIIMXCS
MaTEMaTUYECKOrO arrnapaTta, HeOOXOAMMOTO JUIsl PEIIeHHs 3a/lad MaTeMaTUKH, CMEXHBIX
NPEeIMETOB U OKpyXaroliei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
y4eOHBIM MaTepuan TPYNIUPYETCSs BOKPYT palMOHAIBHBIX BBIpaXKeHUH. Anredpa
JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKW KaK $3bIKa [JIs1 I[OCTPOCHUS MAaTeMaTUYECKHX
MOJIeJIeH, ONMCaHMsI MPOIIECCOB M SBJICHUN peallbHOro Mupa. B 3amaun oOydeHus anredpe
BXOJIAT TaKXKe JallbHEHIee Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOIo, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HH(POPMATHKH, W OBJAJICHUE HABBIKAMHU EIyKTHUBHBIX
paccyxaeHuit. [Ipeobpa3oBaHrue CHMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHIO BOOOPAKEHUS,
CIIOCOOHOCTEH K MAaTeMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanne (yHKIIMOHAIBHO-TPAQUUECKON JMHUM HAILEJICHO Ha TIOJIy4YeHUe
oOydJaromuMuCsl 3HaHUH O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOMACITH s
OMHMCAHMS M MCCIEOBAaHUS Pa3HOOOPA3HbIX MPOIECCOB U SABJICHUA B MPUPOJE U OOIIECTBE.
N3yuenune marepuaina crnocoOCTBYET Pa3BUTHIO y OOYYArONIMXCS YMEHHS HCIOJIb30BaTh
pa3lIUYHbIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MAaTEMATHUKH — CIIOBECHOI'0, CUMBOJIMYECKOTO,
rpadudeckoro, BHOCHT BKJaJ B (OPMUPOBAHUE MPEACTABICHHA O POJIM MATEMAaTHUKU B
Pa3BUTUU LIUBUIU3ALMHU U KYJIbTYPBHIL.

YrnyOonéHHpii Kypc anreOpbl  XapaKTepu3yeTcs HW3YYCHUEM JIOMOJHUTEIHLHOTO
TEOPETHUYECKOT0 amnmnapaTta 1 CBSI3aHHBIX C HUM METOJOB pelleHus 3aj1ad. Anredpa sBisieTcs
SI3bIKOM 111 OMHUCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH, CIY>)KMUT OCHOBOM MaTeMaTH4eCKOro
MozenupoBaHus. [Ipu 3ToM camu 00bEKTh MATEMATHUYECKUX YMO3AKIIOUEHUN U IPUHSTHIE B
anreOpe mpaBuia HMX KOHCTPYUPOBAHHUS CIOCOOCTBYIOT (DOPMUPOBAHHMIO yMEHUU
00O0CHOBBIBATh U JJOKA3bIBaTh CYXKJEHUS, pa3BUBAIOT MATEMATUUECKYIO0 HHTYHIIUIO, KPAaTKO U
HarJISITHO PACKPBIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOCHHM M ydaT UX NpUMeHeHuto. Tem
caMbIM ajreOpa 3aHMMAET OJIHO U3 BEIYIIUX MECT B (POPMHUPOBAHUHN HAYUHO-TEOPETUUECKOTO



MBIIIUICHUST 00YYaOIINXCS.

CornacHo yueOHOMY MaHy B 7-9 kjaccax u3ydaeTcsl y4eOHbIH Kypc «Auredpay,
KOTOPBIN BKJIIOYAET CIEAYIOIINE OCHOBHbBIE pa3fenbl coaepkanus: «Hucna u BeIYUCICHUY,
«AnreOpandyeckue BbIpAXKECHUS», « Y paBHEHUS U HEPABEHCTBA», « DYHKIUN».

OO011ee KOJMYECTBO YAaCOB HAa OCBOEHUE YYE€OHOrO MpeaAMETa OMpENsieTcs] y4eOHBIM
IUIAHOM Ha TEKYUIUH y4yeOHBIN roI.

Conep:kanmne o0yueHus B 7 Kiaacce

Hucna 1 BBIYUCIICHUS.

Panmonanpabie uncna. CpaBHeHUE, yHOPSAOUYMBaHUE U apUMETHUYECKUE IEUCTBUS C
palMoHaNIBHBIMU YKciaMu. YucnoBas npsiMasi, MOyJIb YUCTIA.

CreneHb ¢ HaTypaJdbHBIM TMOKAa3aTEJIEM M €€ CBOWCTBA. 3allMCh YUCIA B JAECATUYHOMN
MO3UIMOHHOW CUCTEME CUUCIICHUS.

Periennie TekcTOBBIX 3a/1au apuMeTHIECKUM criocoboM. Perienue 3agau u3 peanbHOM
NPaKTUKW HA 4YacTH, Ha JPOOU, HA MPOLICHTHI, IPUMEHEHUE OTHOIICHUN U MPOMOPIUN MpHU
peleHny 3a1a4, peleHue 3a1a4 Ha JIBUKEHUE, padboTy, MOKYIKH, HAJIOTH.

JenumocTs 1enbix uncen. CBoiCTBa JETUMOCTH.

IIpocThie u cocTaBHbIe unciia. YETHbIC U HEUETHBIE yncha. [Ipu3Haku 1e1MMoCTy Ha 2,
4, 8,5,3,6,9, 10, 11. ITpuzHaku 1eIUMOCTH CyMMBbI U MPOU3BEACHUS LIEJIBIX YHUCEN MPHU
pELIeHUH 3a1a4 C TPAKTUYECKUM COJICPKAHUEM.

HauGonpuit 001muii nenuTesnb 1 HaMMeHbllee o0Iee KpaTHOe ABYX uucen. B3aumHo
npoctble yucia. AnroputM EBknuza.

Henenue ¢ octaTkoM. ApudmMeTrndecKkre ornepanuy Hajl OCTaTKaAMH.

AJireOpanyeckue BbIpasKeHU .

BrIpaxeHue ¢ nepeMeHHbIMU. 3HAaUEHUE BBIpaXKEHUs ¢ IepeMeHHbIMU. [IpeacTaBneHue
3aBUCUMOCTH MEXKy BEJIMUMHAMU B BHJIE (POPMYIIBI.

ToxnmectBo. ToxaecTBeHHbIE TpeoOpa3oBaHus  anreOpanyecKuX  BBIPAKEHUH.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNeHb OJJHOUWICHA.

MHuorounenbl. MHorowien cranaaptHoro Buja. CrteneHb MHorouseHa. CloxeHue,
BBIYMTAHHUE, YMHOXKEHUE U JIeJICHUE MHOTOWICHOB. [IpeoOpa3oBaHue 11e710r0 BhIpAKECHUS B
MHOrowieH. Kopau MHOrouieHa.

@opmynbl COKPAIIEHHOIO YMHOXKEHUSA: KBaAPAT CYMMBbl U KBaJpaT Pa3HOCTU JABYX
BBIPAKEHUM, Ky0 CYMMBI M KyO Pa3HOCTH JABYX BBIPQXEHUN, Pa3HOCTh KBAJPAaTOB JBYX
BBIPKEHUM, MPOU3BEICHUE PA3HOCTH U CYMMBI IBYX BBIPAKEHUIA, CYMMa M Pa3HOCTh KyOOB
JBYX BBIPaKCHUMU.

Paznoxxenne MHOTOWIEHa HA MHOKUTENH. BhIHECEHHE 00IIIET0 MHOKHTEIS 32 CKOOKH.
Meto rpynnupoBKH.

YpaBHeHUs U HEPABEHCTBA.

VYpaBHenue ¢ ogHol nepemeHHoil. KopeHnb ypaBHeHus. CBoiicTBa ypaBHEHUH C OJTHOM
MEpEMEHHONW. PaBHOCWJIBHOCTH YpaBHEHMH. YPaBHEHHE KaK MAaTEeMaTH4eCKash MOJIEIIb
peaTbHOM CUTYaIUH.

JIuHeliHOEe ypaBHEHHE C OAHOM NMEpPEeMEHHOU. Uncio KOpHEW JTUHEWHOrO YpaBHEHHS.
Pemienne TEKCTOBBIX 3ajlad C MOMONIBIO JIMHEMHBIX YypaBHEHWH. JIMHEWHOE ypaBHEHHE,
coaep Kaniee 3HaK MOJTyJIs.

VYpaBHeHue ¢ JByMs IepeMEeHHbIMU. [paduk JUHEMHOro YypaBHEHHS C JBYMS



nepeMeHHbIMH. CHCTEMbI JMHEMHBIX ypaBHEHMH C AByMs NepeMeHHbIMH. I 'paduueckuii
METOJI PEIIEHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUIN C ABYMs EpEMEHHbIMU. Perenue cucreM
JUHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH METO0M MOJICTAHOBKH U METOJIOM CJIOKEHHUS.
Cucrema ABYX JMHEHHBIX YpPAaBHEHUH C JABYMS NEPEMEHHBIMH KaK MOJENb pealbHOU
CUTYalIHH.

DyHKIUH.

Koopaunara toukn Ha npssmoil. UuciaoBele MpoMEXYTKU. PaccTrosiHne Mexay OByMs
TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyroJibHas cuctemMa KoopauHaT. AGciucca U OpJiMHaTa TOYKM Ha KOOPJAUHATHON
mwiockoctu. [lpumepsl rpadukoB, 3agaHHbIX (opmynamu. UreHue rpauKOB peasbHbBIX
3aBUCUMOCTEN.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTU MEX1y BennuuHamu. [lonstue ¢pynkumu. OyHKIMsS
KaK MaTeMaTH4ecKas MOJENb pealbHoro nporecca. OOmacTb ompeneneHus U 00JacTb
3HaueHuit pyHkuuu. Cnocoosl 3ananus Gynkuuu. ['padux pynkuuu. [ondarus makcumyma u
MUHUMYyMa, BO3pacTaHMs U YObIBaHUS Ha IPUMEpPax peajbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢ynkuus, e€ cpoiictBa. I'paduk nuuennoit ¢yHkuuu. ['papuk QyHkium
y = [x|. KycouHo-3agannbie yHKIIHH.

Conep:xanmne o0yuenusi B 8 kiacce

Yucaa v BIYMCJICHUS.

KBanpaTabie kopHU. ApudMETHUYESCKUIA KBaAPAaTHBI KOPEHb U €T0 cBoicTBA. [loHsATHE
UppalMoOHAILHOTO unciia. JelCcTBUs ¢ uppaldoHaIbHBIMU unciamMu. CBOMCTBA AEHCTBUH C
UPpALMOHAIBHBIMY unciiaMi. CpaBHEHUE UPPALTMOHAIBHBIX YUCET.

[IpeacraBieHus 0 pacUIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXECTBa HaTypaJbHBIX,
LEJIbIX, PALIMOHANIBHBIX, IEUCTBUTEIBHBIX yncen. CpaBHEHHE uncell. YuCI0BbIe MPOMEKYTKU.

HeiictBus ¢ ocrtatkamu. OctaTku creneHel. [IprumMeHeHue OCTaTKOB K PEIICHUIO
YpaBHEHUH B EJBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA, TJIIUTEIBHOCThH MPOIECCOB B OKPYXKAIOIIEM
Mupe. CTanAapTHBIA BUJI YKCTIA.

AJiredpanyvecKune BbIPaKeHH .

AnrebGpandeckass apoOb. JlomycTUMBIE 3HA4YeHUST TEPEMEHHBIX B  JIPOOHO-
panMoHaNbHBIX BhIpaxeHUsiX. OCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CroxeHue,
BHIYMTAHWE, YMHOXXCHHE W JielieHHe anreOpamdeckux apobeil. BwimeneHue 1enoit yacTu
anredpandeckon 1poou.

PanvonanbHble  BbIpaxkeHusa. TOXKJIECTBEHHbIE NPeoOpa3oBaHUsl pPaIMOHATBHBIX
BBIPAKCHUU.

JlommycTumMbIe 3HAYCHHS TIEPEMEHHBIX B BBIPAKEHUSAX, COJCPKAIMUX apu(MEeTHIEeCKIe
KBaJpaTHble KOpPHU. TOXIECTBEHHbIE MPeoOpa30BaHUsl BBIPAXKEHUM, COJEpKAIIUX
apu(pMETHIECKUE KBAIPATHBIE KOPHHU.

Crenenb c 1enbiM MokazareneM U e€ cBoicTBa. lIpeoOpazoBaHue BbIpakKeHUH,
CoAEpKAIIUX CTEIICHHU.

YpaBHeHUs U HEPABEHCTBA.

KBanpatnoe ypaBHeHune. @opmysia KOpHEW KBaJIpaTHOrO ypaBHEHMs. KoimuecTBO
JNEUCTBUTEIIBHBIX KOPHEN KBaAPAaTHOIrO ypaBHEHUs. Teopema Buera. YpaBHEeHUs, CBOJUMBIE



K JIMHEWHBIM ypaBHEHHAM WJIM K KBaJpaTHbIM YypaBHeHUsM. KBaapaTHoe ypaBHEHHE C
rnapameTpom. Pelienre TeKCTOBBIX 3a71a4 ¢ IOMOILBIO KBaIPATHBIX YPABHEHUM.

HpoOHo-panimoHanbHble ypaBHeHUs. PemeHue apoOHO-pallMOHAIBHBIX YpPaBHEHHM.
Perienrie TEKCTOBBIX 3a7]a4 ¢ MOMOIIBIO JTPOOHO-pAllMOHANIBHBIX YpaBHEeHUH. ['paduueckas
MHTEpIPETALNs YPABHEHUH C JBYMS IIEPEMEHHBIMU.

Uucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporme M HecTtporue HepaBeHcTBa. CllokKeHUE U
YMHOKEHUE YUCIOBBIX HEpaBEeHCTB. OLICHUBAHUE 3HAYEHUs BBIPAKEHUSA. J[0Ka3aTenbCTBO
HEpPABEHCTB.

IloHATHE O pelmeHMM HEpaBEeHCTBAa C OAHOM I€peMEHHOM. MHOMXKECTBO pELICHUI
HEpaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHEeNHOE HEPAaBEHCTBO C OJHOW NMEPEMEHHOW M MHOXKECTBA €0 pelieHui. Pemenue
JMHEWHBIX HEPAaBEHCTB C OAHOM mnepeMeHHOH. CHUCTEMBI M COBOKYNHOCTH JIMHEWHBIX
HEpPABEHCTB C OJHOM NEPEMEHHOM. PelleHue TEKCTOBBIX 3aJay C IOMOIIBK JIMHEWHBIX
HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DyHKIUH.

O6unacTp ornpeaesieHus 1 MHOKeCTBO 3HaueHn GyHKIMU. CriocoObl 3a/1aHus QyHKITUH.
I'padux pynkuu. Yrenue cBoiictB pyHkiuu no e€ rpaduky. [lpumepsl rpagukoB GyHKIINIA,
OTPAXKAIOLIUX PEATBHBIE ITPOLIECCHI.

Jluneitnas ~ ¢yHkuusa. DyHKUMH, ONHCHIBAIOIIME MNPSMYHO U OOpaTHYIO
IPOMOPLUOHATIBHBIE 3aBUCUMOCTH, UX TPaQUKH.

# o
Oynkiuu Yy = ax?, y = x>+ b,y =x3, y=|x|,y = */;, y = -, 1 ux ceoiictea. Kycouro-
3a1aHHbIe (PyHKIUH.

Conep:xanne o0yuenus B 9 kiacce

Yucnaa v BIYMCJICHUS.

Kopens n-ii crenenu u ero cBoiictBa. CTeneHb ¢ pallMOHAIIBHBIM MOKa3aTeleM U €€
CBOWCTBA.

AJire0panvecKue BbIPaKeHHSI.

ToxaecTBeHHbIE MPe0OpPa30BaHMs BBIPAXKEHUHN, COJEPXKAIIUX KOPEHb N-il CTETEHH.
ToxaecTBeHHBbIE TMPeoOpa30BaHUs BBIPAKECHHM, COJEPKAIIMX CTENECHb C PallMOHAIBHBIM
[IOKa3aTeNeM.

KBanparssiii Tpéxunen. Kopuu kBaapatHoro tpéxwiena. PasmoxeHune KBaapaTHOTO
TPEXWICHA HA JINHEHHBIE MHOKUTEIU.

YpaBHeHUs U HEPABEHCTBA.

bukBagpatHele ypaBHeHus. lIpuMepbl TpPUMEHEHHW METOJIOB PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI TIEPEMEHHOM, TPahUIECKOTO METO/IA TPU PEIICHUH YPaBHEHHH 3 -
1 1 4-11 CTenEeHEeN.

Pemienrie npoOHO-pallMOHANIBHBIX YPaBHEHHUM.

Pemienne cucrteMm ypaBHEHHI C AByMs NEPEMEHHBIMU. PenmieHne nmpocTednX CUCTEM
HEJIMHEWHBIX YpPaBHEHHI C JBYyMs nepeMeHHbIMU. ['paduueckuii MeTO pelieHus CUCTEMBbI
HEJIMHENHBIX YPABHEHHM C JIBYMS NepeMeHHbIMU. CucTema JIBYyX HEJIMHEHMHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMH KaK MOJIENIb PEATIbHOM CUTYAIIUU.

UucnoBble HeEpaBeHCTBA. PelleHue JMHEMHBIX HEpaBeHCTB. J[oka3aTenbCTBO
HEPABEHCTB.



KBagpaTHple HEpaBEeHCTBA C OJHOM NEpeMEHHOU. PelieHne KBaapaTHBIX HEPABEHCTB
rpauueckuM METOJOM M METOJOM HHTEpBAJIOB. METOJ MHTEPBAJIOB JJIsl pallMOHAIBHBIX
HepaBeHCTB. [IpocTenine HepaBeHCTBA C TAPAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs lepeMeHHbIMU. PerieHue HepaBeHCTBA ¢ IByMsl IEPEMEHHBIMHU.
CucreMbl HEpaBEHCTB C ABYMsI NepeMEeHHbIMU. ['paduueckuil METoN pElIeHUs CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU.

DyHKIMH.

Oyukiusa. CpoiicTBa (yHKUMA: HYIM (DYHKIUH, TPOMEXKYTKA 3HAKOMOCTOSHCTBA
(GyHKIMHU, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS (PYHKIUU, YETHBIE U HEUETHBIE (PYHKIIUH,
HauOoJbIIee U HAMMEHbIlIee 3HAaUeHUs (PYHKIIUH.

KBaapatuuynas ¢ynkuusa u e€ cpoiictBa. lcmonb3oBaHuE CBOMCTB KBaIpaTHUYHOM
¢yHkuuu ans pemenus 3aaad. [loctpoenne rpadguka kBaapatuuHoid GyHkuuu. [lonoxenue
rpaduka KkBagpaTU4HON (YHKIHMH B 3aBUCUMOCTH OT €€ kodpuimenToB. ['papuku pyHKumii
y =ax?, y = a(x — m)?u y = a(x — m)?> +n. Iloctpoenue rpadukoB GpyHKLIUA ¢ MOMOLIBIO
npeoOpa3oBaHUil.

Hpob6Ho-nuHeitHas ¢pynkuus. McenenoBanue GyHKIUHN.

Oyukims Y = X" ¢ HaTypalbHBIM MOKa3aTeneM N u e€ rpaduxk.

YucsioBble MOCTE10BATETbHOCTH U IPOrPeCcCHM.

IlonsTue YHUCJIOBOU IIOCJICA0BATCIIBHOCTH. Koneunnie )41 OECKOHEUHBIE
ITOCJICIOBATCIIBHOCTH. OfpaHH‘IGHHaH ITOCJICI0BATCIIBHOCTS. MOHOTOHHO BO3pacTaromias
(Y6I>IB3.IOH1351) IIOCJIICA0BATCIBbHOCTD. CriocoOsbl 3aJaHus IMOCJIICAOBATCIIBHOCTH

ONMMCATENbHBIHN, TAOJUYHBIN, C TOMOUILIO0 (DOPMYIIBI N-TO YWIEHA, PEKYPPEHTHBII.

Apudmernyeckas u reomeTpudeckas nporpeccuu. CBONCTBa WIEHOB apupMETUYECKON
U reoMeTpudeckoil mporpeccuit. ®opmynbl N-To wieHa apuPMETHIECKON U TEOMETPUUECKOM
nporpeccuii. AopMysbl CyMMBI MEPBBIX N YICHOB apU(PMETHUYECKOM M T€OMETPHUYECKOM
nporpeccuii. 3a1aun Ha MPOLIEHTHI, 0aHKOBCKUE BKJIAJIbI, KPEIUTHI.

[IpencraBienne 0 CXOAUMOCTH MOCIEIOBATEIHHOCTH, O CYMMHUPOBAHUU OECKOHEUHO
yOBIBaroIel TeOMETPUICCKON MPOTPECCHH.

Meton MmatemaTrueckor HHAYKUuu. [Ipocreiimme npuMepsl.

IIpeaMeTHBIE pe3y/IbTATHI OCBOCHUSI IPOTPaAaMMbI Y4eOHOT0 Kypca «AJiredopa»

[IpenmeTHBIC Pe3yabTaThl OCBOCHHS MPOTPAMMBI yUeOHOTO Kypca K KOHITY OOY4YEeHHS B
7 Knacce.

Yucsaa 1 BBIYMCJICHUS.

PanmonansHbBIC YKCIa.

[lepexoanTh OT 0THOM (POPMBI 3aMMCH YUCEN K IPYTOil (TPeoOpa3oBBIBATE IECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JNECATUYHYIO IPOOb).

Hcnonb30BaTh MOHATUS MHOYKECTBA HATYPAJIBHBIX YMCENI, MHOKECTBA LIEJIBIX YHUCET,
MHOJKECTBA PALMOHAIBHBIX YHCEN MPHU PEIICHUM 3a]a4, NPOBEICHUM PACCYKIACHUU H
JI0OKA3aTEeJIbCTB.

[TonnMats 1 OOBACHATH CMBICT O3UIIMOHHOM 3aMKMCH HATYPAJIbHOTO YUCJIA.

CpaBHHBATH U yNOPSAOUYNBATH PALIMOHAIIBHBIE YHCIIA.

BoinonHsATh, couerasl yCTHbIE M MUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE EUCTBUS C
palMOHANBHBIMH YKCJIAMH, MCIOJIb30BaTh CBOMCTBA YMCENI M MpPAaBHWJIA JIEHUCTBUM, MPUEMBI



palMOHANBHBIX BEIYMCICHUM.

BBINOJIHATE 1€MCTBHS CO CTENEHSIMU C HATYpPaJlbHBIMU MTOKA3aTEISIMMU.

Haxonuth 3Hau€HUS YMCIOBBIX BBIPAXKEHUM, COJACPKAIIUX PALMOHAIBHBIC YWCIA U
CTEMEHU C HATypaJbHBIM TMOKa3aTeJleM, NPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCIICHUS, COCTABIATh U OLICHUBATH YMCJIOBBIE BBIPAXKEHUS MPU PEUICHUU MPAKTHYECKUX
3a/1a4 U 3a7a4 U3 IPYrux yueOHBIX MPEIMETOB.

OKpyraaTh 4WcClia € 33JaHHOM TOYHOCTBIO, @ TaKXE€ MO CMBICIY HIPaKTUYECKOM
CUTYyallM, BBIMIOJHATh MPUKUIKY M OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HA4YCHUU
YUCIIOBBIX BBIPAKEHUM, B TOM YHUCJIE MIPU PEIICHUHU MPAKTUUECKUX 3aa4.

Pemate TekcToBble 3amauu apuMETHUYECKUM CIIOCOOOM, HCIOJIb30BAaTh TaOIHIHI,
CXEMBI, YEPTEKH, IPYTUE CPEACTBA MPEACTABICHHUS JAHHBIX IIPU PEUICHUH 3a/1a4.

Pemiate mpakTUKO-OpUEHTUPOBAHHBIE 3aJ1a4d, CBSI3AHHBIE C OTHOILICHUEM BEJIMYMH,
MPONOPIIMOHATIBHOCTBIO BEJIWYUH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3YIbTAThl PEUICHUS
3a/1a4 ¢ Y4ETOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX 0OBHEKTOB.

J1eauMOCTb.

Jloka3bIBaTh U MPUMEHSTH NPU PELICHUH 33/1a4 PU3HAKU JE€TMMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11, npu3Haku AEAMMOCTH CyMMBbI U IPOU3BEICHHUS 1IENBIX YUCEN.

PackianpiBaTh HA MHOKHUTEINU HATypAJIbHBIE YUCTIA.

OnepupoBaTh NOHATUAMU: YETHOE YUCII0, HEYETHOE YUCIIO, B3AUMHO MPOCTHIC YHCIIA.

HaxonuTth Hanbonbmmii oOIMIMI AETUTENh U HaWMMEHBIIee O00Iee KpaTHOE Yhcesl U
UCIIOJIb30BaTh UX MIPU PEUICHUH 3a/1a4, IPUMEHSTh anroputm EBkiua.

OnepupoBaTh MOHSITUEM OCTAaTKa MO MOJYJIIO, IPUMEHITh CBOWCTBA CPAaBHEHUH IO
MOAYJIIO.

AJireOpanyeckue BbIpasKeHU .

BrIpaxeHus ¢ nepeMEeHHbBIMU.

Hcnonb3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHSITH €€ B
IpoIecce OCBOCHHs y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHns OyKBEHHBIX BBIPAKEHUN MPH 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

Hcnonb3oBaTh TOHITHE TOXKAECTBA, BBIMOIHATH TOXKICCTBEHHBIE MPEOOpPa30OBAHUS
BBIPAXKCHUH, JOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BoinonHsATh npeoOpa3oBaHMsl 1I€JIOT0 BBIPAKEHHSI B MHOTOWIEH NPHUBEICHUEM
MOIOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

BoinonHsATh JgelcTBUS (CIIOKEHUE, BBHIYMTAHUE, YMHOXKEHHE) C OJHOUIEHAMH U C
MHOTOWJICHAMH, IPUMEHATH (POPMYIIBI COKPAIIEHHOTO YMHOKEHHSI (KBaJapaT U KyO CyMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpPaTOB, CYMMa U Pa3HOCTh KyOOB), B TOM YHUCIE IS
YIIPOILCHUS BBIYUCIICHUM.

Ocy1iecTBasATh Pa3ioKEeHUE MHOTOYJIEHOB HA MHOXHUTENH C MOMOIIBI0O BHIHECEHUS 3a
CKOOKHM OOIIET0 MHOXKHUTENS, TPYINITUPOBKHU CIIAraeMbIX, MPUMEHSS (POPMYIIBI COKPAIIEHHOTO
YMHOKEHHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOWIEHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a7a4y U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOM ITPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C  HATypajJbHBIMU  MOKA3aTeIsIMUA IS
MpeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA.

PemaTte nuHelHbIE ypaBHEHHUS C OJHOW MEPEMEHHOM, MTPUMEHSS ITPAaBUIIA IIEpexoaa OT
HWCXOAHOTO YpPaBHEHHUS K PABHOCWIBHOMY eMy. lIpoBepsTh, SIBIAETCA JIM YHUCIO KOPHEM



YpaBHEHHUSI.

[TonOupaTe mpuUMEpHI Map YUCEIN, SBISIIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C
JABYMS TIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHHUS C ABYMs
MEPEMEHHBIMH, MOJIBE3YSACH TPadUKOM, MPUBOAUTH TPUMEPHI PEIICHUST yPaBHEHUSI.

Pemath cucteMbl ABYX JIMHEHHBIX YpaBHEHHH C JIBYMsS IIEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiATh ¥ pemiaTh JUHEWHOE YPABHEHUE WIM CUCTEMY JMHEHWHBIX YPABHEHHUU IO
YCTIOBHIO 3a7a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/layMl IOJYYCHHBIH
pe3yJibTar.

DyHKIUH.

Koopaunate! u rpaduxm.

N300pakaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpAMHATAM, JYy4YH, OTPE3KH, HHTEPBaJbl, 3alHCHIBATh YHCJIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH TI0 33/IaHHBIM KOOPUHATAM.

O yHKIUU.

Ctpoutsb rpapuku TUHEHHBIX QYHKIIHM.

OnuceiBaTh C MOMONIBIO (DYHKIUH HW3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYHMHAMU:
CKOPOCTb, BpEMsI, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEIILHOCTD, BPEMSI,
00BEM paboThI.

Haxonutb 3HaueHue pyHKIMHU 10 3HAUYEHUIO €€ apryMeHTa.

[Tonumats rpadpuueckuii cnoco0 MpeCTaBIeHUs U aHAINU3a HH(GOPMaIUK, U3BJIEKATh U
MHTEPIPETUPOBATH HH(OPMALIUIO U3 IPa(PUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

Hcnonp3oBaTh cBOMCTBAa (PYHKUIMHA AJi aHaM3a IpaUKOB pealbHBIX 3aBUCHUMOCTEM
(Hynu QyHKUMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKLMHU, IPOMEXYTKH BO3pacCTaHUs U
yObIBaHUs (PYHKIIMH, HaHOOIbIIIEE U HAUMEHBIIIEe 3HAYCHUS (DYHKITUH ).

Hcnonp30BaTh rpauKu A1 UCCIIEA0BAHUS IPOIIECCOB M 3aBUCUMOCTEH, IIPU PEILICHUU
3a]a4 U3 JIpYruX y4eOHbIX MIPEIMETOB U PEabHOM KU3HH.

IIpeaMeTHBIE pe3yIbTATHI OCBOCHUSI IPOrPaAaMMbl Y4e€0HOT0 Kypca K KOHILY
o0yueHus B 8 Kiacce

Yucsaa 1 BBIYMCJICHUS.

HppaunonanpHble yuca.

[ToHnMaTh ¥ UCMIOIB30BATH IPEACTABIEHUS O PACIIUPEHUH YHCIOBBIX MHOXKECTB.

OnepupoBaTh TMOHATUSAMH: KBAJAPATHBIM KOPEHb, apu(PMETHUECKUIl KBaJApPaTHBIN
KOpPEHb, HPPALIMOHATIBHOE YUCJIO0, HAXOJNUTh, OLICHUBATH KBAJIPATHBIE KOPHU, UCITOIB3Ysl IIPH
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIIOJHATh TPEOOPa30OBaHUS BBIPAKECHUH, COJEpIKAIINX
KBaJIpaTHbIC KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh HavambHbIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YUCEI JJIs
CpaBHEHUS, OKPYTJICHUSI W BBIYUCIICHUH, N300pakaTh JEHCTBUTEIBHBIC YHCIIa TOYKAMHU HA
KOOPJAWHATHOM MPSAMOM.

Hcnonp3oBaTh 3anucu OOJBIIMX M MaJbIX YUCET C MOMOUIBIO JIECATUYHBIX ApoOei U
crerneHer yucia 10, 3anuchiBaTh M OKPYIJISTH YHCIIOBBIE 3HAYEHUSI PEATbHBIX BEIMYHUH C
HCMOJIb30BAHUEM PA3HBIX CUCTEM M3MEPECHUM.

JlemuMoCThb.

OnepupoBaTh NOHATHEM OCTAaTKa IO MOJMYJ, MIPUMEHSATH CBOWCTBA CPAaBHEHUW IO



MOJIYJII0, HAXOJIUTh OCTATKU CYMMBbI U TPOU3BEICHUS 110 JAHHOMY MOIYJIIO.

AJireOpandecKue BbIPaKeHHS.

JIpoOHO-paliMOHAILHBIE BBIPAKECHHUS.

Haxonuth  nmomycTumble 3HAYEHUST TEPEMEHHBIX B JPOOHO-pallMOHATIBHBIX
BBIpaKCHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO pallMOHAIBHON JIPOOH.

BrinonusaTh npuBeieHne anredpandeckux Apo0eit kK o01eMy 3HaMeHaTENI0, CII0XKEHUE,
YMHO€EHUE, JeJeHue aaredpandeckux Ipooei.

BoINOTHATH TOXKAECTBEHHBIE MPEOOPa30BaHUS PallMOHATBHBIX BBIPAXKESHUI.

[IpumensTs mnpeoOpa3oBaHUs BBIPAKEHUM IS PEIICHHUS pa3IMYHbIX 3ajad U3
MAaTeMaTUKHU, CMEXHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Crenenu.

[IpuMeHsTh MOHSTHE CTENEHW C IEJIBIM TOKa3aTeseM, BBINOIHATH MpeoOpa3oBaHUs
BBIPAXKEHU U, COAEPKALIUX CTECTICHU C LIEJIBIM MTOKA3aTEIIEM.

NppanunonanbHble BBIPAKEHUS.

Haxomuth pomycTumble 3HAYEHUS TMEPEMEHHBIX B BBIPAKEHUSIX, COJEpIKAIINX
apudMeTHIEeCKUEe KBaJpaTHbIC KOPHHU.

BrinonHsaTh mpeoOpa3zoBaHus UPPALMOHAIBHBIX BBIPAKEHUN, HCIOJIB3YsS CBOMCTBA
KOPHEW.

YpaBHeHUsA ¥ HEPABEHCTBA.

PemaTtes kBajipaTHbIE ypaBHEHMUS.

Pemath 1poOHO-paIiMoHanbHbIe YpaBHEHUS.

Pemiate nuHENHBIE YpaBHEHUSI C MapaMEeTPAMH, HECIO0XXKHBIE CHUCTEMBI JIMHEHHBIX
YpaBHEHUH C MapaMeTpaMHu.

[IpoBoauTh WHCCHENOBaHUSA YPABHEHHM M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
NpUMEeHEeHHeM TpadUuyuecKuX MpeacTaBlieHuil (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIIU
CUCTEMA YPaBHEHUI PELICHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOUEE).

[Tepexonuth OT ciaoBecHOH (HOPMYIHMPOBKHU 3adadyd K €€ anreOpandeckoid MOJEIH C
NOMOILIBIO COCTaBJICHUS YpPaBHEHUS WJIM CUCTEMBbl YpaBHEHUM, HWHTEPHPETHUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yJbTar.

[IpuMeHSATh CBOICTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, pEIIATh
JUHEWHBIC HEPaBEHCTBA C OJIHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TrpadHIeCKyIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPAaBEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIHNH.

[lorumaTe W WCHONB30BaTh (PYHKIMOHAIbHBIC TIOHSATHUS U S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 00O3HAYCHMsI), OMPEACIATh 3HaUeHne (QYHKIIMHA MO 3HAYCHUIO apryMEHTa,
OTIpEJIEIISITh CBOMCTBA (QPYHKIUU 10 €€ rpaduKy.

o £
Crtpouts rpaduxu ynximuit y = x2,y = x3,y = Vx,y = oY= |x|, omucwiBaTH
CBOMCTBa 4YMCIIOBOM (PYyHKIIUH 1O €€ rpauKy.

IlpeaMeTHBIe pe3yJabTaThl OCBOCHHUSI NMPOrpaMMbl Y4eOHOr0 Kypca K KOHILY
o0yueHus B 9 KJacce.

Ymncia v BBIYHCTICHUS.

OnepupoBaTh NOHSATUAMHU: KOpPEHb N- CTENEHW, CTENEeHb C palUOHAJIbHBIM
MOKa3aTeJIeM, HaXOJUTh KOPEHb N-Ml CTENeHH, CTENEeHb C PAIMOHAIBHBIM IMOKa3aTeleM,
UCIIOb3Yys NPU HEOOXOJUMOCTHU KalbKYJSITOpP, MPUMEHSTh CBOMCTBAa KOpHS N-i CTENEHH,
CTEIMEHHU C pallMOHAJILHBIM MTOKA3aTeIEM.



Hcnonp30BaTh MOHATHE MHOXKECTBA JEMCTBUTENBHBIX YHMCEN NIPU PEIICHUM 3a1ad,
IIPOBEJEHUN PACCYKACHUM U JOKA3aTENbCTB.

CpaBHUBaATh U yHOPSA0YMBATH JACHCTBUTEIBHBIE YMCIIA, OKPYIJISATh JEUCTBUTEIbHBIC
YUCJIa, BBIMOJHATH NPUKUJIKY PE3YIbTATA BBIYUCICHUH, OIIEHKY YMCIOBBIX BBIPAXKECHUN.

AJireOpandecKue BbIPaKeHHS.

OnepupoBaTh TOHSATHEM KBAAPATHOTO TPEXWICHA, HAXOAUTh KOPHHU KBAJIPaTHOIO
TpEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA JIMHEWHBIE MHOXKUTEH.

YpaBHeHUS ¥ HEPABEHCTBA.

Pemath nuHelHbIE U KBaJApAaTHBIC YPABHEHMUS, YPAaBHEHHUSI, CBOJISAIIUECS K HUM, IPOOHO-
palMOHAIbHBIE YPABHEHUS.

Pemrate HeClIOXKHbBIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHElHBIE HEPAaBEHCTBA, KBAJPATHBIE HEPABEHCTBA, HCIIOIb30BATH METOJ
MHTEPBAJIOB, N300pakaTh pelIeHNe HEPABEHCTB HA YUCIIOBOM MPSIMOiL, 3aMMChIBAaTh PEIICHHE
C IOMOIIIBKO CUMBOJIOB.

PemaTte cuctembl IByX TMHEHHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISECTCS JTUHECUHBIM.

Pemiath HeCIIOXKHBIE CUCTEMbBI HEIMHEWUHBIX YPABHEHHM C TApAMETPOM.

[IpuMeHsAT, METOJABI PABHOCWUJIBHBIX TIpeoOpa3oBaHUM, 3aMEHbl TEPEMEHHOM,
rpaduyeckoro MeToia Ipu perieHu ypaBHeHUu 3-i1 u 4-i1 cTerneHei.

Pemate cucTeMbl JHMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakkaTh pEIICHUE CUCTEMbl HEPABEHCTB HA YUCIOBOM MIPSIMOI,
3aIUCHIBATh PEUIEHUE C IOMOUIBI0 CHMBOJIOB.

Pemate ypaBHEHHs, HEpAaBEHCTBA M HUX CUCTEMBI, B TOM YHCIE C OIPAHUYCHUSIMU,
HaIlpuMep, B LEJIbIX YHCIIAX.

[IpoBoaUTE WHCCENOBaHUA YPAaBHEHHM M CHCTEM YPaBHEHHH, B TOM YHUCIE C
npUMEeHEeHHEeM TpaduuecKux MpeAcTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM YpPaBHEHUE WIIH
CUCTEMA YPaBHEHUI PELICHUS, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTte TekcTOBBIE 3a7aud anreOpanueckuM CIOCOOOM C TMOMOINBIO COCTABJICHH S
yYpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBaTh ypaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI JJISI COCTAaBJIECHUS
MAaTEMaTHYECKOW MOJEIN PEAIbHON CUTYyallMu WA NPUKIAAHOMN 3aa4ui, HHTEPIIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucaoBbie MOCTEI0BATEIbHOCTH U IPOIrPECCHH.

OnepupoBaTh TOHATUSMH: 3aBHUCHUMOCTh, (QYHKIUS, Tpaduk GyHKIUM, npsmas
MPOTIOPIIMOHATILHOCTD, JIMHEWHAs (YHKIHS, OOpaTHas MpPONMOPIMOHAIBHOCTh, IMapadoda,
runep0oiia, KyCoOuHO-3aanHast (QyHKIIHs.

UccnenoBats ¢hynkmuio o e€ rpaduky, yCTaHABIUBATh CBOWCTBA (PYHKIMIA: 00J1aCTh
OTIpEJICIICHMsI, MHOKECTBO 3HAYCHWUW, HYNMH (YHKIIUH, MPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEXKYTKU BO3paCTaHUsl U yObIBaHMS, YETHOCTh U HEUETHOCTDh, HAMOOJIbIlIEe U HANMEHBIIIEEe
3HAYEHHUsI, ACUMITOTHI.

PacrioznaBaTh KBajmpaTH4HYIO (QYHKIUIO 10 (opmyse, NPUBOIUTH TPHUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKU, TEOMETPUH.

Onpenensate nojoxkeHue rpaduka KBagpaTUYHON (DYHKIMKU B 3aBUCHUMOCTH OT €€
KO3(ppULIUEHTOB.

Crpouth rpaduk KBagpaTUYHOW (YHKIIMU, OMHUCHIBATH CBOICTBAa KBaJpPaTUYHOU

dbyHkuuu no e€ rpaduxy.



Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON (PYHKIIUU JJIs PEIICHUS 3aa4.

Ha npumepe kBaapaTuuHOW GyHKIUU cTpouTh rpaduk Gynknuun y =af(kx + b) + ¢ ¢
MOMOIIIbIO TIpeoOpa3oBaHuil rpaduka ¢pyHkimm y=f(X).

NnnroctpupoBaTh ¢ MOMOILIBIO TpaduKa peabHyI0 3aBUCUMOCTh WJIM MPOLECC MO MX
XapaKTePUCTUKAM.

Apudmernyeckasi 4 reoMeTpuYecKasi MPOrpeccum.

OnepupoBaTh MOHATUAMHU: MOCIIEIOBATENBHOCTD, apU(PMETHUECKAS] U TEOMETPUYECKAS
MIPOTPECCUH.

3amaBaTh MOCJIEAOBATEILHOCTH PA3HBIMHU CIIOCOOAMU: OMUCATENbHBIM, TAOJUYHBIM, C
MOMOIIBIO POPMYJIIBI N-TO YJI€Ha, PEKYPPEHTHBIM.

BbINOJIHATH BBIYUCIIEHUS C UCIIOJIb30BaHUEM (HOPMYI N-TO WieHa apuPMETHUYECKON U
reOMETPUYECKON MPOrpeccuid, CyMMbI MEPBHIX N YICHOB.

N306paxkath wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIIOCKOCTH.

PemaTh 3a1auu, CBsI3aHHBIE C YMCIOBBIMU MOCIEA0BATENLHOCTSIMH, B TOM YHCIIE 33]]a4H
U3 peaNbHOM KU3HHU (C UCTIOJIB30BAHUEM KaJbKYISATOPA, HU(PPOBBIX TEXHOIOTUH).

PacriozHaBaTh ¥ NOpPHUBOJAUTH  MPUMEPhl  KOHEYHBIX U OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH, OTPaHUYECHHBIX MOCIIE0BATEIIBHOCTEH, MOHOTOHHO BO3PACTAIOIINX
(yOBIBaOIINX) MOCIEI0BATEILHOCTEN.

HNmeTh mipencTaBieHne 0 CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HaXOJIUTh CYMMY
0EeCKOHEYHO yObIBaIOIIEH T€OMETPUUYECKOM IPOrPECCUH.

[IpuMeHsATH METO1 MATEMAaTUYECKON MHIYKIIMU TP PEIICHUH 3a/1a4.

TemaTnuyeckoe MJIaHMPOBaAHHUE YUeOHOI0 Kypca «AJredpa»

Temamuuecxoe nianuposatue gvicmpoero no cooepaicanuro @OII OO0 u enecervl noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (edepanbHOol 00pa3o8ameibHOl npocpamme 0CHOBHO2O
00we2o 06pazo06aHuUsL.

Pacripenenenne 4acoB B TEMaTHYECKOM IUIAHUPOBAHMM TIO KaX[oi Teme Oyner
IPOIMUCAaHO HA HAayajo yueOHOro rojia yuyumTelaeM-TIpeIMETHUKOM B «padodeil mporpamme
YUHUTeJIs1» Ha OCHOBAaHUU PACTIPECIEHHBIX YACOB 10 yUeOHOMY TUTaHY Ha TeKYIIUN yueOHBIH
TO/I.

CTpykTypa TEeMaTHYECKOTO IJIAHUPOBAaHHS pabodeld MpOorpaMMbl B COOTBETCTBHUE C
®I'OC 00O (myHkT 32.1) BKIIIOYAET B ce0s CASAYIONINE CTPYKTYPHBIE KOMITOHEHTHI:

No Tema KonuuecTBo O(1D)OP
n/m JacoB,
OTBOJIMMBIX Ha
OCBOECHUE
KaKJOU TEMBI

1. 7 Kmace Yacwl na xascoyio Kaowcowri
147.4.2.1. Ynucna v BEIYUCIICHUS. Y )
Panmonansaele umcna. CpaBHeHWME, memy yiumeno

YIIOPSAOYMBAHHE M apH(PMETHUCCKUE| PACIPEOENAIOMCA | NPeOMEemHUK 6

JICHCTBHSA C PALIMOHANIBHBIMU YHCIIAMU.|  yyymenem- ceoetl paboueil
Yucnosas npsimMasi, MOAYJb YHACIIA. )
CTerneHs o HATypaIbHbIM| "PEOMEMHUKOM 6 | npozpamme

MmokaszatrejieM U €€ CBOMCTBA. 3aIlMCh|3ABUCUMOCTIU OM yKdassleaem 6

4HCIa B JECATHYHOH TOSHUMOHHOH  1yonysky no Oarnnom pazdene
CHUCTEME CUMCIICHHUSI. P

Peuenne TEKCTOBBIX 3amay V4YCOHOMY Niany 603MOJHICHOE
apudmMeTHuecKuM criocoOoM. Perienue|  na mexkywuii UCNONIL306AHUE
3a/ia4 U3 peasibHOW MPAKTUKHU HA YacTH,




Ha IpoOu, Ha MPOLEHTHI, NPUMEHEHHE
OTHOIIEHWA W  NOPONOPLUN  TpHU
pELICHUU 3a7ad, PEIIEHUE 3ajad Ha|
NBIDKEHKE, pa00Ty, MOKYIKU, HAJIOTH.

JlenumocTsb menbix uncels. CBolcTBa
TTEJIMMOCTH.

IIpocThle ® cOCTaBHBIE 4HCIHA.
UéTHpie n HeUETHBIC uncia. [Ipu3Haku
nenuMmoct Ha 2, 4, 8,5,3,6,9, 10, 11.
[Ipyu3Haky JOETUMOCTH CYMMBI U
MPOU3BEICHUS IEIbIX YHCET IpHU
pELICHNH 3aJad C M[PaKTUYECKUM
coAep KaHUEM.

HanGonpmmii oOmuid genuTens u
HAaWMEHbIIIEE OOIlee KpaTHOE JBYX

yucesl. B3auMHO mNpoCThIE YHCIA.
Anroput™m EBkina.

Jlenenue c OCTaTKOM.
ApudmeTndyeckue  omeparud  Haj
OCTaTKaAMH.

147.4.2.2. Anrebpanueckue
BBIPAKCHUS.

BIpAKEHUE c MePEMEHHBIMH.
3HaucHUE BBIPKCHUS Cc
MepEeMEHHBIMU. [Ipencranenue

3aBUCUMOCTU MEXAY BEJIUYWHAMH B
BUJIe POPMYIIBL.

ToxxnecTBo. ToxnecTBEHHBIE
npeoOpa3oBaHus anreOpanyecKux
BBIPAKCHUM. Jloka3aTeabCTBO
TOXKECTB.

OIIHOYJIEHEI. OnHowieH
CTaHIApTHOTO BUA. CrerneHn
OTHOYJIEHA.

MHOTOYJICHBI. MuorousieH
CTaHIapTHOTO BUIA. CreneHsn

MHOrowieHa. CliokeHue, BBIYMTaHUE,
MHOXEHHE U JI€JIEHUE MHOTOWICHOB.
peoOpa3oBaHUE IIEJIOTO BBIPAXKECHUS B

MHOTrouwlIeH. KopHu MHOTrousIeHa.
DopMyJIbl COKpPaIEHHOTO

YMHOXEHHUSA: KBaApaT CyYMMbl H

KBaJpaT Pa3sHOCTHU [IBYX BBIPAKECHU,

Ky0O CyMMBI W KyO pa3sHOCTH JIBYX

BBIPAYKCHU I, PA3HOCTh KBAIPATOB JIBYX

BBIPAKCHUI, IPOU3BEACHHUE Pa3HOCTHU

Y CYMMBI JIBYX BBIPa)XCHHUH, CyMMa U

Pa3HOCTh KyOOB JBYX BBIPa)KCHUMU.

Paznoxxenue MHOTOYJICHA Ha
MHOKUTEIN. BblHEceHHEe  00IIero
MHOXXHTEIS 3a CKOOKHM. Merox
CPYIIUPOBKH.

47.4.2.3. YpaBHECHUS u
HegaBeHCTBa.

pPaBHEHHE C OJHOW MEPEMEHHOM.
Kopenb YpPaBHEHUS. CaoiicTBa

PaBHEHHN C OJHOM NEPEMEHHOM.
ABHOCUJIBHOCTD YpaBHEHHUI.
YpaBHeHHE Kak  MaTeMaThuyeckas
MOJIENb PEANILHON CUTYaLMH.

JluHeliHOE ypaBHEHHE C OIHOU
MMEPEMEHHOM. Yucno KOpHEM|
NMMHEMHOTO  ypaBHeHMs.  PemnieHue
TEKCTOBBIX  33Ja4  C  TIOMOUIBIO

YuebHblll 200 8
pabouetl
npozpamme
yuumers

yueobHo-
Memoou4ecKux
mMamepuanos
(MyTbMUMEOULHbL
e npocpammbi,
9NEeKMPOHHbIE
VUeOHUKU U
3A0a4UHUKU,
9NEeKMPOHHbIE
oubauomexu,
8UpPMYanlbHbIE
Jnabopamopuu,
uepoguvle
npocpammol,
KOJLIeKyuu

yughposwvix
006pazosamenbHbix

pecypcos)
UCNONIL3YeMbIMU
0151 0OyYeHUs U
socnumanus
PA3IUYHBIX 2PYNH
noJjv3oeamereli,
npeocmaeieHHbIM
U 8 INEeKMPOHHOM
(yugpposom) suoe
U peanu3yiomumu
oudakmudeckue
B03MOIHCHOCU
UKT,
codeporcarue
KOMOPbIX
coomeemcmayem
3aKOHOOAMeNIbCma
y 06 0obpazosanuu.




NMIMHENHBbIX  ypaBHEHUU. JIuHenHoe
YPaBHEHHE, COAEPIKALLEE 3HAK MOYJIS.
YpaBHEHHE C IBYMs NIEPEMEHHBIMU.
Fpag)m( JIMHEMHOIO YpPaBHEHUS C
NByMSL  TiepeMeHHbIMH.  CHCTEMBI
NMIMHEMHBIX  ypPaBHEHUHM C  JAByMs
nepemMeHHbIMH. ['paduueckuii mMeron

PCIICHUSA CHCTEMBI JIMHECWHBIX
%paBHeHI/II/I C ABYMsA HCPCMCHHBLIMU.
CIIICHHUC CHCTEM JIMHCUHBIX

VPaBHEHUH C JABYMS I€PEMEHHBIMH

METOJIOM TIOJCTAHOBKH W METOJIOM

cnoxenusi. CucrtemMa JBYX JTUHEHHBIX

YpaBHEHUH ¢ BYMS TIEPEMEHHBIMH KaK

MOJIEJIb PEAIbHOW CUTYyaLIMHU.
147.4.8.4. QyHKIUN.

KoopnuHara TOYKM Ha TPSIMOM.
Yucnopele nmpomexyTkn. Paccrosnue
MEKY IByMs TOYKaMH KOOPMHATHOM
TIPSIMOM.

IIpsamoyronbHas cucTeMa
KoopauHAT. AOcumucca W OpAMHATA
TOYKU Ha KOOPJIWHATHOMW TUIOCKOCTH.
[Tpumepbl rpar(fHKOB, 3aJTaHHBIX
dbopmynamu. TEHHE  TIpaduKoB
[PCABHBIX 3aBUCHUMOCTEH.

DyYHKITMOHAIbHBIE 3aBUCUMOCTH
MEKTY BEJTMYMHAMM. [TonsiTHe
byHKIUY. OyHKIHUSA KaK
MaTeMaTU4ecKass MOJIeNb PeabHOTO
Hgouecca. Ob6unacte ompeneraeHuss u
00JsacTh 3HaUeHU QyHKIUU. Cr1ocoObI
3agaHus GyHKIWU. [ 'paduk QyHKIINH.
[loHssTHS MakcUMyMa W MUHUMYyMa,
BO3pacTaHUs U YOBIBAHUS Ha TPUMEPAX
[PEATBHBIX 3aBUCUMOCTEM.

Jluneiinas QyHKums, €€ CBOKCTBA.
['padux muHEITHOM K(I)YHKHI/II/I. ['padux

yakiun Y = [X|. KycodHo-3agaHHBIC

VHKITUH.
& Kjacc
147.4.3.1. Yncia v BEIYUCIICHUS.
KBagpatHbie KOPHHU.
ApudMeTHICCKUM KBaJapaTHBIN

KOpeHb W €ro cBoicTBa. IloHsTue
MPpPALMOHAIBLHOTO yKcia. JIelcTBUs C

HMppaldrOHAJIbHBIMHA qucCjIaMH.
BOHUCTBaA ACHUCTBHN C
HMppalrOHAJIbHBIMHA qucCIaMH.

ABHEHHE UPPAIIMOHATBLHBIX YUCEI.
PEACTaBICHUSI O PACIIMPEHHSAX
YHCIIOBBIX MHOXECTB. MHOXeCTBA
HaTypaJbHBIX, [EIbIX, PAIMOHAJIBHBIX,
NMEeUCTBUTENbHBIX uHncesl. CpaBHEHUE
yrces. YUcaoBble MPOMEXKYTKH.
JenictBuss ¢ octatkamu. OcTaTku
creneHeil. [IpuMeHEHME OCTaTKOB K
PELICHUIO YPABHEHUM B LIEJIBIX YUCIIAX|
1 TEKCTOBBIX 3a]1a4.
Pazmepsl 0OBEKTOB OKPYIKAIOIIETO
MHUpa, JJIMTEIBHOCTh MPOILECCOB B
okpyxaromeM wMupe. CTaHaapTHBINA
BUJ YUCJIA.




147.4.3.2. Anrebpanueckue

BBIPAKCHHUS.
aredpanydeckas IpOOBb.

JlomycTUMBbIEe 3HAUYEHUS TIEPEMEHHBIX B
zg)o HO-PAlMOHANBHBIX BBIPAKECHHUAX.

CHOBHOE CBOMCTBO airedpandeckon
poou. Cnoxenue, BBIYMTAHUE,
YMHOXCHHE u TIeJIeHNEe
anreOpanyeckux IpoOei. Boinenenue
1[€JI0M YacCTH aJiredpanyeckor Apoou.

Panmonanbhbie BBIPAYKCHUSL.
ToXX1eCTBEHHbIE npeoOpa3oBaHus
[PallMOHAIBHBIX BBIPAKCHUIA.

Jlommyctumsie 3HAYECHUSA
MEPEMEHHBIX B BBIPAKECHUSX,
coAepKalnx aizmbMeTquCKHe
KBaJpaTHbIE KOpHU. T0XJIECTBEHHBIE
npeoOpa3oBaHus BBIPOKCHUH,
cozepKalnx apudMeTHIEeCKIe

KBaJIPATHBIC KOPHMU.
CrernieHn ¢ O CJIBIM ITOKAa3aTCJICM M €€

CBOKCTBA. [IpeoGpazoBanue
BBIPAKEHUM, COIEPIKALLNUX CTENEHHU.
147.4.3.3. YpaBHenus 17|

HEPaBEHCTBA.

BaJpaTtHOe ypaBHeHue. Dopmyna
KOPHEW  KBaJPaTHOTO  YpaBHEHHS.
KoyindecTBO NENUCTBUTEIBLHBIX KOPHEN
KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. VYpaBHEHUs, CBOAUMBIE K
NMAHEMHBIM ~ YpaBHEHMUSIM  WIH K
KBaJIpaTHBIM YpaBHEHUSM.
KBanparHoe ypaBHEHHUE C
napamMeTpoMm. PellleHue TEKCTOBBIX
3aa4 C TIOMOIIBIO  KBAJPATHBIX

YPaBHCHUU.
JpoOHO-pariioHaabHble YpaBHEHUS.
Peuienne IpOOHO-pAIMOHATIBHBIX

ypaBHeHUN. PemeHne - TEKCTOBBIX
3a1a4 c [IOMOIIIBIO JTpoOHO-

AlMOHAIBHBIX YpaBHEHHUI.
paduueckas HHTEpIpeTaIus
YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

Uucnossie HepaBeHcTBa. (CBOMCTBa
YUCJIOBBIX HEPABEHCTB.

HepasenctBo c IIEPEMEHHOM.
Ctporve W HECTPOTHE HEpPaBEHCTBA.
CrioKeHue M YMHOXKEHHE YHCIOBBIX
HepaBeHCTB. (OLEHUBAaHUE 3HAYCHUS
BBIPAKEHMUS. JlokazarenbCcTBO
HEPABEHCTB.

OHSITHE O PEIICHWHA HEPABEHCTBA C
OJHOW  TMEPEMEHHOM. HOKECTBO
[pELICHUI HEPaBEHCTBA. PaBHOCUIIbHBIE
HeﬁaBeHCTBa.

VHEMHOE HEPABEHCTBO C OJHOU
MEPEMEHHOM M MHOXECTBA  €ro
[PELICHHUIA. Pemenne JIUHEWHBIX]
HEPAaBEHCTB C OJHOM TMEPEMEHHOM.
CucteMbl 1 COBOKYITHOCTH JIMHEWHBIX
HEPAaBEHCTB C OJHOM TMEPEMEHHOM.
Pemienne  TEKCTOBBIX  3adady  C
[MOMOLIBIK JINHEMHBIX HEPAaBEHCTB C
OJHOM IMEPEMEHHOM.




147.4.3.4. Oyukiumu.

OO6nacTh onpeeeHus] 1 MHOKECTBO
BHAYCHU I byHKIMH. CriocoOml
3ananud GyHkuui. ['padux QyHkumm.
UreHnne CBOWCTB (YHKUMM 1O €&
rpaduky. [Ipumepsl rpaduxoB
(GyHKUMH, OTpaXkaroUIMX peaybHbIe
MPOLIECCHI.

Jluneitnas ~ Qynkus.  DyHkumw,
OMKCHIBAIOIIME MPSAMYI0O U OOpaTHYIO
MPOIMOPLIMOHATIbHBIE 3aBUCUMOCTH, UX|
rpaduxu.

Oyukuun y-= ax?, y = x> + b, y =x,

=[x|,y = VX, y = =, u ux cBoMcrBa.

YCOYHO-3aJaHHbIe YHKIIMH.

9 kiacc

147.4.4.1. Yncna v BEIYUCIICHUS.

KopeHsb N-i1 crenenu u ero cBOMCTBA.
CrerneHn C palMOHAITBLHBIM
[MOKa3aTelIeM U €€ CBOICTBaA.

147.4.4.2. Anrebpanueckue
BLIPAYKEHUS.

0KJIECTBEHHBIE Hpeo6pa3OBaHHg

BBIPAXKCHU I, COAEPKAIIUX KOPEHb N-

CTETICHHU. ToxaecTBEeHHBIC
npeoOpa3oBaHus BBIPOKCHUH,
COJIEPIKAIIIIX CTCIICHb C

[pallMOHAIBHBIM MTOKA3aTEIEM.
Keagpatusiii  tpéxwieH. Kophwu
KBaJpaTHOro TpéxuieHa. PaznoxeHue
KBaJPAaTHOTO TPEXWICHA HA JIMHEWHbIE
MHOXHUTEIH.
147.4.4.3. YpaBHeHus )%
HEPaBEHCTBA.

UKBaJpaTHBIC YpaBHEHHS.
[IprmMepsl  NIPUMEHEHHUM  METOJOB
[PABHOCHJIBHBIX npeoOpa3oBaHui,
3aMEeHbl TEPEeMEHHOMN, Tpaduueckoro
METO/1a IIPH PELICHUU YPaBHEHUM 3-i U
4-i1 CTENIEHEHN.

Pemenue  apoOHO-paiOHATBHBIX

YPaBHCHUU.
Pemienue cucrem ypaBHEHMH C
NByMsI ~ mepeMeHHbIMU.  Pemienue

MPOCTEUIINX CHUCTEM  HEJIWHEHUHBIX|
ABHEHHUW C JBYMS IEPEMEHHBIMM.
padudeckuii METO/T pelIeHus

CHCTEMbl HEIIMHEWHBIX YPaBHEHHUH C

NBYMsI IlepeMeHHbIMU. CHcTemMa JIBYX

HEJIMHEMHBIX YPaBHEHUW C JBYMS

[MEPEMEHHBIMU KaK MOJEJb pEalbHOU

CUTYyalWH.
UucnoBble HepaBeHCTBA. PeuieHue
ITMHENHBIX HEPABEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.
KBanparasie HEpaBeHCTBa C OJHOMN

[MepeMEHHOW. PelleHne KBaapaTHBIX

HEPABEHCTB rpauecKuM METOJ0M U

METOA0M VHTEPBAJIOB. Meton
VHTEPBAJIOB Uil  PalMOHAJIBHBIX
HEPABEHCTB. IIpocreiimme

HEPABEHCTBA C IMApaMETPOM.
CIICHHE TEKCTOBBIX 3aJad ¢
IMOMOIIBIO HEPaBEHCTB, CHCTEM




HEPABEHCTB.

€paBEHCTBO c IBYMS
repeMeHHbIMU. Pelienre HepaBeHCTBa
C JIByMs niepeMeHHbIMH. CHCTEMBI
HEPABEHCTB C JIBYMS IEPEMEHHBIMH.
['paduueckuii MeTO pelIeHUs CUCTEM
HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

47.4.4 4, Oyukium.

Oynkiusa. CBoicTBa GYHKUIUNA: HYJIN
byHKIMY, IIPOMEKYTKHU
3HAKOITIOCTOSTHCTBA byHKUIMH,
[IPOMEIKYTKH BO3PACTaHUs U yOBIBAHUS

YHKIIMM, YETHBIE W  HEUYETHBIE

VHKLWHU, HAauOOJbIIee U HAUMEHbIILIEEe
3HAUCHUS (PYHKIINH.

KBagpatnunas  QyHkmus u  eé
cBoicTBa. lcrnomp30BaHue CBOWCTB
KBaJIpaTUYHON (PYHKIIUU JJIs pelIeHus
3ajad. IlocTpoenue rpaduka
kBagpaTHyHO (yHkuuu. Ilonoxxenue
rpaduka KBagpaTUUHOM (GYHKUHUU B
3aBUCUMOCTH OT €€ KOB@)@I/IHI/IQHTOB.
['paduku GpyHkuui y =axs, y = a(X —
mI:))2 u'y = a(x — m)? +n. Ioctpoenue
rpagukoB  QYHKIMI € TOMOUIBIO
npeoOpa3oBaHUM.

JpoOHO-nMHEHAs byHKIHA.
HccnenoBanue GyHKIIHM.

@yHkmusa Y = X" ¢ HaTypaJbHBIM
nokaszaTesieM N U e€ rpaduk.

147.4.4.5. Yucnossle
[10CJIEIOBATEIIBHOCTH U IIPOTPECCUMN.

IlonsTue YHUCIIOBOU
[10CJIE0BATEILHOCTU. KOHEuYHbIE U
0ECKOHEYHbIE  IOCIIEI0BATEIBHOCTH.
OrpaHnyeHHas IOCJIEI0BATEIbHOCTD.

MOHOTOHHO BO3pacTaronias
8’6BIBaIOHIaﬂ) MOCJIEI0BATENLHOCTb.
OCOOBI 3aaHus

[OCJIEI0BATEIIBHOCTH: ONMUCATEIbHBIN,
TaOJTMYHBINA, C TIOMOIIBI0 (GOPMYJIBI N-
O YWIEHA, PEKYPPECHTHBIN.
Apudmerndeckas U reOMeTpuIecKas
MPOrPECCUM. CaoiicTBa YJICHOB
aprU(PMETUIECKON W TeOMETPUUECKOU
nporpeccuid. dopMmynbl N-TO  4ieHa
aprU(PMETUIECKON W TeOMETPUUECKOU
[IPOTPECCUM. dopmyJibl CYMMBI
MEPBbIX N WICHOB apU(PMETHUYECKON U
FEOMETPUYECKON mporpeccuid. 3aaadu
Ha TMPOLEHTHI, OAHKOBCKHE BKJIAJbI,

KpPEJIUTHI.

[IpencraBienne 0  CXOIMMOCTH
[MOCJIe10BATEILHOCTH, 0
CYMMHPOBAHUH OECKOHEUHO
YOBIBAOIIICH reOMETPUYECKOMN
[POTrPECCHUHU.

Meton MareMaTU4eCKON WHIYKIIHH.
[IpocTeiilne mpuMepHl.
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