PabGouasi nporpamma
y4eOHoOro Kypca «Ajaredpa», 6a30Bblii YypOBEHb
(®1roC 000)

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsieTCSl OHUM M3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUS:
OHa oOO0ecleunBaeT M3Y4YEHUE JPYrux AUCHUIUIMH KaK €CTECTBEHHO-HAy4YHOIo, TaKk U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JIJIsl MPOJOJKEHUsT 00pa30BaHus U IS
MOBCEAHEBHON >ku3HU. Pa3zBuTue y oOydarommxcs HAay4YHBIX MPEACTABICHUN O
MPOUCXOKACHUU U CYIIHOCTH alreOpandyecKkux aOCTpakiuii, croco0e OTpakKeHUs
MaTeMaTHYEeCKONM HAayKOW SBJICHUH U TIPOLIECCOB B TPHUPOJE M OOIIECTBE, POJIH
MaTEeMaTHYE€CKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX JJIs
aJanTalid B COBpPEeMEHHOM mLu(poBoM oOmecTtBe. M3ydeHue anreOpsl obecriedymBaeT
pa3BuUTHE YMEHHUs HaONIOJaTh, CpaBHUBATh, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM
NercTBHs, BBIBOIBI, (opMymnupoBaTh yTBepkaeHus. (OcBoeHHME Kypca anreOpbl
oOecrieurBaeT pa3BUTHUE JIOTUUECKOTO MBIIUICHUS OOYyYalolUXCsA: OHU HCMOJB3YIOT
NEyKTUBHBIC W WHAYKTUBHBICE PACCYXJCHMs, 0000IeHne ¢ KOHKPETHU3AIUIO,
abctparupoBanue U aHajoruto. O0yueHue anredpe mpeanosiaracT 3HAYUTENbHBIA 00BEM
CaMOCTOSTEIILHON NIeATeTbHOCTH O0YYaloIUXCs, MO3TOMY CaMOCTOATENBLHOE pelIeHUe
3a/1ay 0Oy4YarOIIUMHUCS SIBJISETCS peain3alueil AesITeIbHOCTHOTO MPUHIINIA O0yUYeHHS.

B cTtpykType mporpammbl y4eOHOTO Kypca «Aunredpa» yriyol€HHOTO H3y4deHUs
OCHOBHOE€ MECTO 3aHMMAIT COAEepKaTelIbHO-MeToAuYecKre JMHUM: <«Yucna u
BBIUUCIICHUS», «ANTeOpandyeckue BBIPAKEHUS», «YPaBHEHHUS U  HEPABEHCTBAY,
«Dyukuum». Kaxnas u3 3THX COIEpKATEIbHO-METOAUYECKUX JIMHUKA Pa3BUBACTCS Ha
OPOTSHKEHUU TPEX JIET U3YUYEHUSl Kypca, B3aUMOJEWUCTBYSI C JIPYTMMHU €ro JuHuAMU. B
XOJIe U3yUeHUsl Kypca 0OyJaromMMCs IPUXOIUTCS JIOTHUECKH PacCy AaTh, UCIOIb30BATh
TEOPETHUKO-MHOXKECTBEHHBIM $3bIK. B CBA3M C 3TUM B mOporpaMmy Yy4eOHOro Kypca
«Anrebpay» BKIIOYEHBl HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszzmenax — MaTeMaTHM4ecKoro  oOpa3oBaHMs W CIIOCOOCTBYIONIME  OBJIAJCHHIO
0Oy4YaroIMMHCS OCHOB YHHMBEpPCAJbHOTO MaTeMaTH4eckoro s3bika. ComepKaTelbHOU U
CTPYKTYPHOH  OCOOCHHOCTBhIO  y4eOHOTO  Kypca  «AnreOpa»  SBISETCA  €r0
MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yuciaa ¥ BBIUUCICHUS» CIYKUT OCHOBOW IS JalbHEHIIEro
M3YUYEHUsS] MaTeMaTUKHU, CHOCOOCTBYET Pa3BUTHIO Yy OOyYarollUXCs JIOTHYECKOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHSI  TMOJb30BaThCA  alrOPUTMAMHU, a  TaKxKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX I TIOBCEIHEBHOW JKHU3HHU.
Pa3Butrie MOHATHS O YHUCJIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs CBS3aHO C
pallMOHAJBLHBIMA U HMPPALUOHATIBHBIMU YHCJIAMH, (OPMUPOBAHUEM MPEICTABICHUNA O
JNEUCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHUS YMCIIOBOW JIMHUM OTHECEHO K CPEIHEMY
00111eMy 00pa30BaHUIO.



ConmepxaHue AByX anreOpandecKux JIMHUNH — «ANre0pandecKue BBIPKEHUS» U
«YpaBHEHHsI ¥ HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOyYarOMIMXCs
MaTEeMaTHYECKOTO ammapaTa, He0OOXOIUMOTO JIJIsl PEelIeHHs 3a/1a4 MaTeMaTHUKU, CMEXKHBIX
NpEeIMETOB M OKpYXaromei peadbHOoCcTH. Ha ypoBHE OCHOBHOrO 00Imiero oOpa3zoBaHUS
y4eOHBIII MaTepuayl TPYNIHUPYETCS BOKPYT paldOHAIBHBIX BBIpOKCHHHA. AnreOpa
JEMOHCTPUPYET 3HAUYCHWE MaTeMaTUKW KakK S3bIKa JJIs MOCTPOCHUS MaTeMaTUYECKUX
MoOJIeJIel, ONMCcCaHus MPOIECCOB U SBJICHUIN peadbHOro Mupa. B 3amaun oOydeHus anredpe
BXOJISIT Tak)Ke JalibHEiInee pa3BUTHE aITOPUTMHUYECKOTO MBIIUICHUs, HEOOXOAUMOTO, B
YaCTHOCTH, JJII OCBOCHHUS Kypca MH(POPMATHKH, W OBJIQJICHHEC HaBBIKAMU JICTYKTHBHBIX
paccyxnenuii. [IpeoOpa3oBaHne CHMBOJBHBIX (OPM  CIIOCOOCTBYET  Pa3BHTHIO
BOOOpaXKeHHUsI, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUYECTRBY.

Conmepxxanne (PyHKIMOHATBHO-TPaQUUECKON JIMHUM HAIEJICHO Ha TIOJy4YeHHE
OOyJaroUIMMUCs 3HAHUK O (PYHKIHMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH IS
OMMCAaHUSI W WCCIEAOBaHUS PA3HOOOPA3HBIX IMPOILIECCOB W SBICHUH B TPHPONE W
obmiectBe. M3ydeHme wmarepualia CIIOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCS YMEHHS
UCTIOJIh30BaTh Pa3IMYHBIC BBIPA3UTEIbHBIC CPEIICTBA S3bIKA MAaTEMATHKH — CIIOBECHOTO,
CUMBOJIMYECKOT0, TpaduecKkoro, BHOCHT BKJIaa B (POPMUPOBAHUE MPEACTABICHUI O POJIN
MaTEMaTUKH B PA3BUTHU ITUBUIN3AINN U KYIbTYPHI.

YrnyOn€éHHbI Kypc anreOphl XapaKTepH3yeTcs H3yYeHHEM JOIMOIHUTEIBHOTO
TEOPETUYECKOTO arfapaTta W CBSI3aHHBIX C HUM METOJOB pelleHus 3aaad. Anredpa
ABIIAETCS SI3bIKOM JJII OINMUCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXKUT OCHOBOU
MaTEMaTUYECKOro MozenupoBaHus. [lpu 3ToM camMu OOBEKThI MaTEeMaTHYECKUX
YMO3aKJIIOUEHUH W TPUHATHIE B anredpe mpaBujia UX KOHCTPYHUPOBAHHS CIHOCOOCTBYIOT
dbopMHUpOBaHUI0O yMEHHII OOOCHOBBIBATH M  JIOKa3bIBaTh CYXKIEHHUSA, pPa3BUBAIOT
MaTEMaTUYECKYI0 MHTYHUIIMIO, KPATKO W HATJIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX
MOCTPOCHHI U ydaT UX MpPUMEHEHUI0. TeM cambiM anredpa 3aHMMAaeT OJHO M3 BEIYIIHUX
MeCT B (POPMHUPOBAHUY HAYYHO-TEOPETUYECKOT'O MBIIIICHUS 00y4YaroInuXCsl.

CornacHo yueOHOMY TUTaHy B 7-9 Kiaccax u3ydaeTcsi yueOHBIM Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CIENYIOLIME OCHOBHBIE pasfensl coaepxkanus: «Yucia wu
BBIYHCIICHUS», «ANTeOpandecKkue BbIpAXKCHHUS», «YpaBHEHUS M  HEPABEHCTBAY,
«DYHKIHAW.

Ha un3yuenue yueOHoro xkypca «Anredpa» orsoautcsa 408 vacos: B 7 kinacce — 136
yacoB (4 yaca B Hezelnto), B 8 knacce — 136 yacoB (4 yaca B Hegento), B 9 knacce — 136
4yacoB (4 yaca B HEJIEIIO).

COJAEP KXAHME OBYYEHMUS
7 KIIACC

Yucsa 1 BIYUCICHUSA
Pannonansubie uncna. CpaBHEeHHE, YIIOPSOUUBAHUE U apU(PMETHUECKUE IEUCTBUS C
palMOHANIBHBIMU YKciaMu. YucmoBas npsiMasi, MOIyJIb YUCTIA.



CreneHb C HATypaJIbHBIM MOKA3aTEJIEM M €€ CBOMCTBA. 3alMCh YUCIA B AECATUYHOU
MO3UIUOHHOW CUCTEME CUUCIICHMUS.

Pemienrie TekCTOBBIX 3ajau apudMeTHUeCKUM crnocoOom. Pemienue 3agau w3
peaspbHON MPaKTUKU Ha YacTd, HAa APOOM, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN U
MPOMOPIMM NpHU PEIICHUH 3a/iady, pelieHue 3ajad Ha JBWKEHHE, paldoTy, MOKYIIKH,
HaJIOTH.

JlenumocTs 1enbix yucena. CBoiicTBa JEIMMOCTH.

IIpocteie u coctaBHble yncaa. YETHbIe U HEYETHBIE uncna. [Ipu3Haku qenuMocTu Ha
2,4,8,5,3,6,9, 10, 11. Ilpu3Haku 1eIUMOCTA CYMMBI U IPOU3BEICHUS LEIbIX YUCET MIPU
pELICHUN 3aa4 C TPAKTUYECKUM COJICPKAHUEM.

HauGonbmuit oOmuii genuTeNh W HaWMEHbIIee o0Iee KpaTHOe JABYX 4YHCel.
B3aumHo nipocTteie uncna. Anroput™m EBkinuja.

Jlenenue ¢ octaTkoM. ApudMeTHYECKHE Onepariy HajJl OCTaTKAMH.

AJireOpanyecKue BbIpasKeHHU s

BeipaxkeHne ¢ nepeMEHHbBIMH. 3HAYCHUE  BBIPAKEHUS C  [EPEMEHHBIMMU.
[IpencraBnenne 3aBUCUMOCTH MEXK/Ty BETUYUHAMHU B BUJE (DOPMYIIHI.

ToxnectBo. ToxaecTBeHHBIE MpPeoOpa3OBaHUsl aNreOpanuyecKux BBIPAKCHUI.
Jloka3aTenbCTBO TOXK/IECTB.

Onnounensl. OHOYJIEH cTaHAAPTHOTO BUa. CTEeNEeHb OJHOUYJICHA.

MHorounenbl. MHoOrowieH crangapTHoro Buaa. CreneHb MHorowieHa. CioKeHHe,
BbIUMTAHNE, YMHOXKEHHUE U JIeJIeHHe MHOrouIeHOB. [Ipeobpa3oBaHue 11€10r0 BEIPAKEHUS B
MHOrowieH. Kopau MHOrouiesa.

@opmyIibl COKPAIIEHHOIO YMHOXEHHUsI: KBaJApaT CyMMBbl MU KBaJApaT Pa3HOCTU JIBYX
BBIp@KEHUU, Ky0 CyMMBbI M Ky0 pa3sHOCTHU JIBYX BBIPKEHHM, Pa3HOCTh KBaJpaTOB JIBYX
BBIPAXCHHUM, NPOU3BEACHHUE PA3HOCTH U CYMMBbI JBYX BBIP@XKCHUH, CyMMa U Pa3HOCTH
KyOOB JIBYX BBIPa)KCHHIA.

Paznoxkenne MHOroujgeHa Ha MHOXUTENH. BblHeceHune o0OIEro MHOXKHUTENS 3a
CKOOKH. MeTo/1 rpynImupOBKH.

YpaBHeHUs1 1 HEPABEHCTBA

VpaBHenne ¢ oxHoil mepemeHHO. Kopenb ypaBHeHus. CBOIICTBa ypaBHEHUU ¢
OJHOM IepEeMEHHOW. PaBHOCWIIBHOCTH YypaBHEHMH. YpaBHEHHE KaK MaTeMaTH4eCKas
MO/IEJIb PEAIBHON CUTYaLINH.

JInHeliHOEe ypaBHEHHUE C OJHOW MEPEMEHHOU. UHCIIO KOPHEN JTMHEWHOTO YPaBHEHMUS.
Pemenne TekCTOBBIX 3a7ad C MOMOILIBIO JMHEWHBIX YpaBHEHUH. JIMHEHOE ypaBHEHWHE,
coaepKanee 3HaK MOJYJIsl.

VYpaBHeHue ¢ nBymMsi TnepeMeHHbIMH. ['paduk IMHEWHOTO YpaBHEHHS C JBYyMS
nepeMeHHbIMH. CHUCTeMBbl JIMHEWHBIX YpaBHEHUW C NByMs nepeMeHHbIMH. | padudaeckwmii
METOJI PELIEHUS] CHUCTEMBI JIMHEMHBIX YPAaBHEHUM C JBYMsl IEpEMEHHbIMU. PemeHwne
CHCTEM JIMHEMHBIX YPABHEHUN C IBYMS NMEPEMEHHBIMU METOJOM IOJCTAHOBKU U METOJIOM
cnoxenud. Cucrema JBYyX JIMHEMHBIX YpPaBHEHUM C JABYMs NEPEMEHHBIMU KaK MOJIEIIb
peaTbHOM CUTYaIUH.

DOyHKUUA



Koopaunara Touku Ha npsmoil. Uucnossle npomexyTku. PaccTossHre Mexny AByms
TOYKaMU KOOPAUHATHOM MPAMOM.

[IpsmMoyronbHas cucremMa KoopJAuWHAT. AOcuucca U OpJMHATA TOYKM Ha
KOOpJAMHATHON TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbIX (QopMynamu. YreHue
rpaduKoB peanbHbIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH MeX1y BennuuHamu. [lonsatue pynxkuuu. OyHkuus
KaKk MareMaTH4YecKas MOJeNb peanbHoOro mpouecca. O6macte omnpeneiaeHus U o01acTb
3HaueHui QyHkuumu. CnocoObl 3ananus ¢yHkuud. ['paduk  ¢dynkuuu. IloHsTHs
MakCUMyMa W MHUHUMyMa, BO3pacTaHuss M YyObIBaHHSA Ha NPUMEpPAaX peaJbHbIX
3aBUCHUMOCTEM.

Jluneitnas pynkuus, e€ cpoictea. I'paduk nuneitnon Gyukuuu. ['padux ynkumn y
= |x]. KycouHo-3aianHbIe QyHKIIUH.

8 KUIACC

Yuciia 1 BBIYUCTCHUSA

KBampatheie kopHU. ApudMETHUYECKHA KBAAPATHBIM KOPEHb M €ro CBOMCTBA.
[ToHsTHE MppalMOHAIBHOTO uKcaa. [elcTBUs ¢ upparmoHaaibHbIMU unciamu. CBoiicTBa
JNEUCTBUN C UPPAIIMOHATIBHBIMU YuciaMu. CpaBHEHUE UPPALUOHAIBHBIX YUCE.

[IpencraBneHuss 0 pacCUIMPEHUSIX YHMCIOBBIX MHOXECTB. MHOXKECTBa HATypalbHBIX,
LENbIX, pPAalMOHAIBHBIX, JACHUCTBUTENbHBIX uHncesl. CpaBHeHue uyucen. YuciaoBbie
IPOMEXKYTKHU.

HetictBust ¢ octatkamu. OcrtaTtku creneHeil. IIpuMmeHeHne OoCTaTKOB K PELICHHIO
YpaBHEHUI B LEJBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepsl 00BEKTOB OKpYKAIOIIETO MHUPA, JJIUTEILHOCTh MPOILIECCOB B OKPYKAIOIIEM
mupe. CTanaapTHBINA BUJI YKCTIA.

AJireOpanvecKne BbIpasKeHHU s

Anrebpanueckass apoOb. JlomycThMmble 3HAYEHHS TMEPEMEHHBIX B JIPOOHO-
paIMOHANIbHBIX BhIpakeHUsiX. OCHOBHOE CBOMCTBO anreOpamdeckoit apoou. CroxkeHue,
BBIYMTAHWE, YMHOKEHHUE W JIeJieHue anreOpanmdeckux ApooOeit. BeimeneHue menoit yactu
anredpandeckon 1poou.

PanvonanpHbie BbIpakeHHs. TOXIECTBEHHBIE MPeoOpa3OBaHUs PpalMOHATBHBIX
BBIPAKCHU .

JlonmycTuMble ~ 3HA4YE€HUS ~ NEPEMEHHBIX B BBIPAXKCHUAX,  COAEpXKALIUX
apu(METHIECKUE KBaJApPaTHbIE KOPHHU. TOXIECTBEHHBIE MPeoOpa3oBaHUS BBIPAKCHUIA,
coJiepKallux apu(pMeTUIECKUE KBApaTHbIE KOPHHU.

Crenenp ¢ uenbiM MokazateneM U e€ cBoiicTBa. [IpeoOpazoBaHue BBIpAKEHUH,
coAEepKaIIUX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHune. DopMmysia KOpHEH KBaApaTHOro ypaBHeHHs. KosnuecTBo
JNEUCTBUTEIIBHBIX KOPHEM KBaApaTHOTO ypaBHeHHUs. Teopema Bwera. YpaBHeHus,
CBOJIUMBIE K JIMHECHWHBIM YpPABHEHUSM WJIM K KBaJpaTHbIM ypaBHeHusM. KBanpatHoe



YpaBHEHHE C nlapaMeTpoM. PemeHne TEKCTOBBIX 3aJad C IIOMOLIBIO KBAaJPAaTHBIX
YpPaBHEHUH.

JpoOHo-palmoHanbHble ypaBHeHUs. PernieHue IpoOHO-pallMOHANBHBIX YpPaBHEHUU.
Pemenue TEKCTOBBIX 3aJad C [OMOIIBIO  JpPOOHO-PAllMOHAJIBHBIX  yYpaBHEHMIA.
I'padprueckas uHTEpIIpETAIIUS YPABHEHU C IBYMS IEPEMEHHBIMH.

Uucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHHoOil. CTporue M HecTporue HepaBeHCTBA. CIOKEHHE H
YMHOKEHUE YHCIIOBBIX HEpaBEeHCTB. OLICHUBAaHNE 3HAYEHUS BbIpaKeHUs. J[0Ka3aTeIbCTBO
HEPABEHCTB.

IloHATHE O pelIeHuM HEPABEHCTBA C OAHOM IIEPEMEHHON. MHOXKECTBO pELICHUN
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeNHOE HEPABEHCTBO C OJHOW MEPEMEHHOM U MHOKECTBA €ro peuieHui. Pemenue
JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. CHUCTEMBI M COBOKYNHOCTH JIMHEWHBIX
HEPABCHCTB C OJHOW IEPEMEHHOM. PeleHne TEeKCTOBBIX 3a1ad C IMOMOIIBIO JIMHEWHBIX
HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUUH

OO6nactp omnpeaeneHus W MHOXKECTBO 3HaueHUd ¢yHKiuuu. CrnocoObl 3amaHus
¢ynkuuit. I'paduk Qynkiuu. YUrtenue cpoilcTB ¢yHkuuu no e€ rpaduky. Ilpumepsr
rpadukoB GyHKIHNA, OTPAXKAIOLUUX peaTbHbIe MPOIECCHI.

Jluneitnass  ¢ynkuua. DyHKIUK, ONKUCHIBAOIIME TMPSAMYI0O U OOpaTHYIO
POMOPLUOHATBHBIE 3aBUCUMOCTH, UX TPaQUKH.

Oynkimn y = kx, y = kx + b, y = kix, y = x3, y =Vx, y = |x| m ux cBoiicTBa.
Kycouno-3amannbie QyHKIIUU.

9 KUIIACC

Yucaa v BIYMCICHUSA

Kopens n-it crenenu u ero coiicTBa. CTENEHb ¢ pallMOHAIBHBIM TOKa3aTeleM U €€
CBOWCTBA.

AJireOpanvecKne BbIpasKeHU s

ToxecTBeHHbIE PeoOpa30BaHUsl BBIPAXKEHUM, COAEPKAIINX KOPEHb n-U CTEMEHH.
ToxaecTBeHHbIE TPeoOpa30BaHUsl BBIPAXKEHU, COJAEPKAIINX CTENEHb C PAallMOHAIBHBIM
[IOKa3aTeNeM.

KBanparssiii TpéxwieH. KopHu kBanpatHoro tpéxusneHa. Pas3noxkeHue KBagpaTHOIO
TPEXWICHA HA JINHEMHBIE MHOKUTEU.

YpaBHeHUS U HEPABEHCTBA

bukBanpatuele ypaBHeHus. [lpumeppl mNpUMEHEHHMH METONOB PaBHOCHIIBHBIX
nmpeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOH, TpadUIECKOTO METO/Ia TIPH PEIICHUH YpaBHEHUH
3-ii 1 4-1 CTENEeHEN.

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUI.

Pemienue cucrem ypaBHEeHUN ¢ AByMs IEPEMEHHBIMU. PellIeHNE NPOCTEUIINX CUCTEM
HEJIMHEWHBIX YPAaBHEHUM C IByMs IEpeMEHHbIMHU. ['padrueckuii MeTO | pelieHUs] CUCTEMBI



HEJIMHEWHBIX YPABHEHMM C IBYMsI ITepeMEeHHbIMU. CUCTEMA IBYX HEJIMHEWHBIX YPABHEHUHN
C ABYMS IIEPEMEHHBIMM KaK MOJIENIb PEaJIbHON CUTYalUH.

Uucnosble HepaBeHCTBAa. PemieHune JMHEHHBIX HEpaBeHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBagpaTHbple HEpaBEHCTBA ¢ OJHOW IEpEMEHHON. PelieHne KBaapaTHBIX HEPABEHCTB
rpauueckuM METOJIOM M METOJOM HHTEpPBAJIOB. MeTO MHTEPBAJIOB ISl palliOHAIBHBIX
HepaBeHCTB. [IpocTeinne HepaBeHCTBA € MAPAMETPOM.

Pemrennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naBymMs niepeMeHHbBIMU. PermieHue HepaBeHCTBA C  JABYMSA
nepeMeHHbIMH. CHCTEMbl HEPABEHCTB C JBYMsl INepeMeHHbIMHU. ['paduueckuii MeTo[
pELIEHNs CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DyHKUUH

Oyukiusa. CpoiicTBa (yHKUMI: HYIU (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
(GYHKIMU, TPOMEXKYTKHM BO3pacTaHusi M yObIBaHUS (YHKIMM, YETHBIE W HEUYETHBIC
(GyHKIMU, HAauOOJbIIee U HAUMEHbIlIee 3HAUCHHs (PYHKIUH.

KBagpatuuynas ¢ynkuus u e€ cpoiicTBa. Mcmonp3oBaHue CBOMCTB KBaJpaTUYHOU
bynkuuu  ans  pemenus 3anad.  [loctpoenue rpaduka  KBaApaTUYHOW — (QYHKIIHMH.
[lonoxenue rpaduka KBaJpaTUYHOW (PYHKIUU B 3aBUCUMOCTH OT €€ K03(PPHUIIMEHTOB.
I'paduku QyHkuuil y =ax2, y = a(x — m)’ u y = a(x — m)? +n. Ilocrpoenne rpaduxos
GbyHKIHI C TOMOIIBIO TPE0Opa30BaAHUM.

HpoOHo-nmuneiHas Gynkuus. Mccnenopanue QyHKIUi.

OyHKIMS y = X" ¢ HATypaJbHBIM MTOKa3aTelieM n U e€ rpaduxk.

YucaoBble M0C1€10BATEILHOCTH M MPOIrPECCHH

[lonsitTue  uyucnoBoil  mocnepoBarenbHOCTH.  KoHeuHble W OECKOHEUHBIE
NOCJIeI0BaTeNIbHOCTH. OTpaHUYEeHHAs! MOCIEA0BATEIbHOCTh. MOHOTOHHO BO3pacTarollast
(yObiBaromiasi)  mocienoBarebHOCTh.  CrmocoOBl  3aJaHuS  MOCEI0BATEIbHOCTHU:
omucaTeIbHbIN, TAOJMYHBIN, C TIOMOIILI0 (POPMYITBI 7-TO YJIeHa, PEKYPPEHTHBIH.

Apudpmernyeckas U reoMmeTrpuyeckas  nporpeccuu.  CBOHCTBA  YJIECHOB
apupMETHUYECKO W  TreoMeTpuyeckor  mporpeccuit. Dopmynbl  n-ro  4jicHa
apu(PpMETHIECKON U TEOMETPUUYECKON mporpeccuil. GopMynbl CyMMBI MEPBBIX 7 YJICHOB
apuPMETHIECKON M TEOMETPUYECKOW Mporpeccuii. 3ajayv Ha TPOIEHThI, O0aHKOBCKHE
BKJIAJ(bl, KPEJIUTBHL.

[IpencraBiieHHE O CXOAMMOCTH MOCIIEIOBATEIBHOCTH, O CYMMHUPOBAHUH OECKOHEYHO
yOBIBaOIIEeH reOMETPUUECKON MPOTPECCHH.

Meton matematnyeckot uHAykuuu. [Ipocreimume npumepsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIC  pe3yJbTATBl  OCBOCHUS  MNPOTPaMMbl 0  MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

MIPOSIBJIEHUEM HMHTEpEca K IPOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTEMAaTHKH,
LHEHHOCTHBIM OTHOUIIEHUEM K JIOCTMKEHMSIM POCCHUUCKUX MATEMAaTUKOB U POCCHUUCKOMN
MAaTE€MAaTUYECKOM IIKOJBL, K MCIHOJIb30BAHMIO ATHUX JOCTMIKEHHMM B JAPYrMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

TOTOBHOCTBIO K BBIMOJHEHUIO O0A3aHHOCTEH I'pakJaHWHA M peali3alliy ero mpas,
NPEJICTABICHUEM O MAaTeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYD,
ABJIICHUW, TPOLEAYp TpaxXIaHCKOro ooOimiecTBa (Hampumep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO OTHYECKHUX TMpOOJeM, CBA3AHHBIX C MPAKTHYECKUM
OPUMEHEHHEM JIOCTMKEHUM HayKH, OCO3HAHHEM BaXXHOCTH MOPAIBbHO-ITHUYECKUX
IPUHLUIIOB B I€SITENIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCIIMTAHMS

YCTAaHOBKOW HAa aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKON
HAIPABJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOT0 00pa30BaHUs Ha MPOTSKEHUU
BCE OKU3HM [UJIS YCHEIIHOW MNpO(PECCHOHAIBHOU JEATEIbHOCTH U Pa3BUTHUEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM WHIUBUIYaTbHON
TPAaCKTOPUU OO0pa30BaHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB H
00IIIeCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K AIMOIIMOHATILHOMY M ACTETHUECKOMY BOCIIPHUSTHIO MATEMAaTHUYECKUX
OOBEKTOB, 3aJay, pEIICHUH, pacCyX IeHUH, YMEHUI0 BHAETh MaTeMaTUYECKue
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 NO3HAHMS

OpHUEHTALIMEN B JCATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4HBIX IPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, IPUPO/BI U OOIIECTBa, TOHUMAHHEM
MaTeMaTHYECKOM HayKH Kak c(epbl YeOBEUYECKON AESITENbHOCTH, TANOB €€ Pa3BUTHUS U
3HQUMMOCTH IS Pa3BUTHUS 1UMBWIM3ALMUH, OBJAJECHUEM SI3bIKOM MATEMAaTHUKH H
MAaTEMaTHYECKOW KYJbTYpOM KakK CpEICTBOM IIO3HAHHUS MHUpPA, OBJIAJICHUEM HaBBIKAMHU
HCCIIEIOBATEIBLCKON NESTENBHOCTH;

6) ¢usuyeckoro BocnUTaHHUs, (OPMHUPOBAHUA KYJbTYPbl 3A0POBbS U
IMOLMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO ITPUMEHATh MAaTeMaTHYECKHE 3HAHMS B MHTEPECAX CBOETO 310POBbS,
BEJICHUSI 370pOBOro 00pa3a XW3HHU (3J0pOBOE MUTaHUE, COAJaHCUPOBAHHBIA PEKUM



3aHSATUN U OTABIXA, PEryisipHas (puU3NUecKas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA
pediiekcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JOru4eCKOro BOCIIMTAHMS:

OpUEHTAIlME Ha MNPUMEHEHHWE MaTEeMaTUYECKUX 3HAHUN IS pelieHus 3ajady B
00JIaCTU COXPaHHOCTH OKpYKalolllel Cpenbl, MIAHUPOBAHUS TOCTYNKOB M OILIEHKH HX
BO3MOJKHBIX MOCJIEIACTBUN I OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHKWEM TJI00AIbHOTO XapaKTepa
AKOJIOTUUECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTanum K U3MEHSIIONIUMCS YCJIOBUSIM CONMAJIBLHON U NPUPOIHOIL cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIIOBHSIX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUUECKYI JeATebHOCTh, B TOM YHCJIE YMEHHE
YUUTBCSL y JPYTUX JIIOJEH, mpuoOpeTaTb B COBMECTHOM NESITEILHOCTA HOBBIC 3HAHUS,
HABBIKM ¥ KOMIIETCHIIUU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, (OPMYIHPOBATH WUJICH,
MOHSITUS, TUMOTE3bl 00 OO0BEKTaX W SBJICHHUSAX, B TOM 4YHUCJIE paHEe HEU3BECTHHIX,
0CO3HaBaTh JACHUIMTH COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYH) CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U
nercTBus, GOPMYyJIUPOBATH U OLICHUBATh PUCKHU U TIOCJIEACTBUS, DOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHHS MpOrpamMMBbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHus y oOydaromierocss OyayT copMupoBaHbl MeTanpeaMeTHbIe pe3yabTaThl,
XapaKTEPU3YIOIIMECs OBJIAJICHUEM YHUBEPCAJIbHBIMM IMO3HABATEIbHBIMU JICUCTBUSIMH,
YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMHU JEUCTBUSIMU U YHUBEPCATBHBIMU PETYISITUBHBIMU
NIEHUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKN MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHONICHUN MEXIY TOHITHUSAMHU, (POPMYIUPOBATH OMpPENENCHUs TOHSITHA,
YCTaHaBJIMBATh CYIICCTBEHHBIM MPHU3HAK KIACcCU(DHUKAIMU, OCHOBAHUS 11 00O0OIICHHS U
CpPaBHEHUs, KPUTEPUU ITPOBOAMMOrO aHAIIN3A;

BOCIIPHHUMATH, (HOPMYIUPOBATH U TPEOOPA30BBIBATH CYKJCHHUS: YyTBEPAUTEIHHBIC U
OTpUIATEbHBIC, SAUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

BBIABJISAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEUYHS B
dakTax, TaHHBIX, HAOIIONCHUSIX U YTBEPKICHUSAX, IPEAJIaraTh KPUTSPHUH TSI BHISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JI€TIaTh BBIBOJBI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHH;

pa3Ouparh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEpXKAEHUU (mpsiMble U  OT
MPOTUBHOI'0), MPOBOJUTH CaMOCTOSITEIBHO JIOKA3aTENbCTBA MaTeMaTH4YeCKUX (HaKToB,



BBICTPaWBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U1 KOHTPIPUMEPHI, TPUMEHATH METO]I
MaTeMaTU4eCcKOi UHAYKIMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh croco0 pemieHus yd4eOHO#M 3ajaud (CpaBHUBAaTh HECKOJIbKO BapHUaHTOB
penieHus, BbIOMpaTh HaumOoJsiee MOAXOASAIIMM C Yy4ETOM CaMOCTOSATEIBHO BBIJIEIECHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBaTeabckme 1eiicTBUA:

UCIIOJIb30BaTh  BONPOCHI  KAK  HCCIEAOBATENbCKUI  MHCTPYMEHT  IO3HAHMS,
(GopMynHpoBaTH BONPOCHI, (PUKCHUPYIOMIME MPOTHUBOPEUYUE, MPOOJIEMY, CaAMOCTOSTEIBHO
yCTaHABIMBATh MCKOMOE M JIaHHOE, (POPMHUpPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO
MO3ULUI0, MHCHHE;

IPOBOAUTH MO CAMOCTOATENBHO COCTABICHHOMY IJIaHY IKCIIEPUMEHT, UCCIIE0BAHNE
[0 YCTaHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOATENIbHO  (popmMynMpoBaTh O00O0OILIEHUST M BBIBOABI MO pE3yibTaTam
NPOBEIEHHOTO HAOJIOJEHUS, UCCIEIOBaHUSA, IKCIEPUMEHTA, OILICHUBATh OCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIECHHUI;

OPOrHO3MPOBATh  BO3MOXKHOE  pa3BUTHE IMpollecca, a TakKe  BbIABUTATH
NPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh U U30BITOUHOCTh MH(GOPMAIIUH, JaHHBIX, HEOOXOAUMBIX
IUI pelIeHUs 3aJauH;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIHIO
pa3IMYHBIX BUAOB U (OPM IPEJCTABICHNUS;

BBIOMpaTh (GOpMy NpPEACTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATh pEIIAeMble
3aJjauM CXeMaMH, JuarpaMmmaMu, UHOM rpauKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HMHPOpPMAIMM [0 KPUTEPUAM, HPEUIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUS

BOCIIPHUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHHM C YCIOBUSMHU U
[EIsIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs 3aJayd, KOMMEHTHUPOBATH
MOJy4YEHHBIN pe3yJIbTarT;

B XO0A€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOM TEMBbI,
mpoOJIeMBbl, peraeMoi 3a7adu, BHICKA3bIBaTh HJICH, HAICIICHHBIE HA TOWCK PEIICHUS,
COMNOCTABJISITh CBOM CYXKIEHUS C CYXICHUSMU JPYTrMX YYaCTHUKOB JIHAJIOTa,
OOHapy>XMBaTh Pa3IMYAE W CXOACTBO TO3UIMH, B KOPpPEKTHOU (opme (GopmymnpoBaTh
pa3HOrIacus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3ydbTaThl PEIICHUS 3a/Jaud, HSKCIEPUMEHTa, WCCIeI0BaHMUs,
MIPOEKTA, CAMOCTOSITEILHO BHIOMPATh POpMAaT BBICTYIUICHUS C YUETOM 3aJ1ayu MpPe3eHTAIMU
1 0COOCHHOCTEH ayIuTOpUH;



MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJMBUYaIbHOU pabOTHI
OpU  pEeHIeHUH Y4eOHbIX MaTEeMaTHYEeCKUX 3aJad, MpPUHUMAaThb LEJIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pPAOOTHI, paclpeiessiTh BHJIbI
paboT, JoroBapuBaThCs, 0OCYX IaTh MPOILIECC U PE3yibTaT pabOThl, 0000IATh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCyXkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» U UHBIE); BBIMOJIHATH CBOIKO YacTh paOOThl U KOOPAUHUPOBATH CBOU
NEUCTBUSL C OPYrUMHU WI€HaMHM KOMaH/bl, OL[EHUBAaTh KauyeCTBO pe3yibTaTa U KayeCTBO
CBOETO BKJIaJja B OOIIMI pe3yiabTaT MO KPUTEPUSAM, CPOPMYIHPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICCTBUS.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

BBISBJISATh TPOOJIEMBI JIJIE PEIICHUS B JKMU3HEHHBIX W YYCOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCA B PA3IMYHBIX MMOAXOJaX TPUHATHS pelmIeHuH (MHIUBUIyaJbHOE,
IPyHIIOBOE);

CaMOCTOSITETTFHO COCTaBIIATH ITUIAH, QJITOPUTM PEIICHUs 3aJadd (MU €ro 4YacTh),
BBIOMpATh CHOCOO pemIeHUS ¢ YYE€TOM HMEIONIUXCS pPEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BapHAHTHI PEHICHHH C y4ETOM
HOBOH MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIHOHATbHBI HHTE/IEKT:

BIAJIETh CHOCOOAMH CaMOTNPOBEPKH, CAMOKOHTPOJS TIpollecca | pe3ysibraTa
peIIeHUsT MaTeMaTHYECKOW 3a/1a4, CAMOMOTHBAIINU U pedIIeKCHH;

NPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMPU PEIICHUH 3a]]a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pE3yJbTaTa JEATCIHOCTH TIOCTABICHHOW I |
YCIIOBUSIM, OOBSCHATh TPUIUHBI JOCTHIKCHHS WJIM HEJOCTHKCHHS IICJIM, HAXOIUTh
omwuOKYy, 1aBaTh OIICHKY MIPHUOOPETEHHOMY OIIBITY;

BBIPA)KAaTh SMOIMU TPU HM3yYEHWHW MaTEeMaTUYeCKUX OOBEKTOB M (PaKTOB, JaBaTh
HYMOIIMOHATLHYIO OIICHKY PELICHUS 3a/1auu.

HNPEAMETHBIE PE3YJIBTATBI

K xoHny oOydenHuss B 7 kjaacce OOYyYalOIIMIICS MONYYUT CIEAYIOUIUE MPEAMETHBIE
PE3YIBTATHI:
Yucsa 1 BBIYUCICHUSA
PanmonansHbBIC YnCIa.
[lepexonuts OT oaHOW OpPMBI 3amKcu 4YUCed K Apyroil (mpeoOpa3oBbIBATH
NECATUYHYI0 ApOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B
OECKOHEYHYIO JIECATUYHYIO APOOb).



Hcnonp30BaTh MOHATHS MHOXKECTBA HATYPAJIbHBIX YKMCEN, MHOXKECTBA II€JIBIX YHCEII,
MHOECTBA PAIlMOHAIBHBIX YWCENl MPU PEIICHUH 3a/ad, MPOBEICHUM DPACCYKICHUU U
JIOKa3aTeIIbCTB.

[TonuMats 1 OOBACHATH CMBICT TO3ULIMOHHOM 3aMKMCH HATYPAIbHOTO YHUCJIA.

CpaBHUBATH U YIIOPSOUYUBATH PAllMOHAJILHBIC YUCIIA.

BoInonHsATh, coueTast yCTHbIE U MTUCbMEHHBIE MPUEMBI, apuMETHUECKUE JTCHCTBUS C
palMOHAIBHBIMU YUCJIAMU, UCIIOJIb30BATh CBOMCTBA YHCEN U ITPaBUJIa JCUCTBUN, IPUEMBI
pallMOHATbHBIX BRIYUCIICHUM.

BoINOmHATH 1EUCTBUS CO CTEMEHSIMU C HATYpaJIbHBIMU MOKA3aTEIISIMU.

HaxonuTh 3Hau€HUS] YUCIOBBIX BBIpAKEHUN, COJAEPIKAIUX pallMOHAJIbHBIC YHCIIA U
CTEMEHU C HATypaJbHBIM TOKa3aTeJIeM, MPUMEHSITh pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYKCJICHUSI, COCTABJISITh M OIICHUBATh YHUCJIOBBIE BBIPAKECHUS TMPU PEIICHUU
MPaKTUYECKUX 3aJ1a4 U 33J1a4u U3 APYTUX YYEOHBIX MTPEIMETOB.

OkpyryisITh 4YMclia C 3aJJaHHOW TOYHOCTBIO, a TAaKXKe IO CMBICIY MPaKTUYECKOM
CUTYaIuH, BBITIOJHAThH MPUKUIKY M OLIEHKY pPe3yJbTaTa BBHIYUCICHUMN, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKEHUM, B TOM YHCIIE TIPU PEIICHUN MPAKTHYECKUX 3a/1ad.

Pemiate TekcToBbIe 3amauu apu(PMETUUECKUM CIIOCOOOM, HCIOIB30BaTh TAOJIHUIIBI,
CXEMBI, UePTEKH, APYTUE CPEACTBA MPEACTABICHUSI JaHHBIX MIPU PEIICHUH 3a/1ad.

Pemiate mpakTHKO-OpUEHTUPOBAHHBIE 3a7]a4M, CBSI3AHHBIC C OTHOIICHUEM BEJIMYUH,
MPONOPIIMOHATIBHOCTBIO BEJIMYMH, MPOLICHTAMHU, HUHTEPIIPETUPOBATEH PE3YJIbTATHI PEIICHUS
3a/1a4 ¢ Y4ETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

J1eauMOCTb.

Jloka3bIBaTh U MPUMEHSATH MPU PEIICHUU 33/1a4 IPU3HAKK JEIUMOCTH Ha 2, 4, 8, 5, 3,
6,9, 10, 11, npu3Haku 1eIUMOCTH CYMMBbI U MIPOU3BEACHUS 1IEIBIX YUCEII.

PackiaipiBaTh Ha MHOKHUTEIU HATypaJIbHBIE YUCTIA.

CB00OOIHO OINEpUpOBaTh MOHATHUSAMH: YETHOE YHCIO, HEYETHOE YMCIIO, B3aUMHO
MPOCTHIE YHCIIA.

HaxonuTh Hanbonpmuii oOMUA ASTUTENIh U HAUMEHbBIIIEE O0Iee KpaTHOE YUCeT H
HCIIOJIb30BaTh UX MIPU PEUICHUM 3a/1a4, MPUMEHSITH aaroputm EBkiua.

OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, MPUMEHATH CBOMCTBA CpaBHEHHUH IO
MO/TYJITIO.

AJireOpanyecKkue BbIpasKeHUsA

BripaxkeHus ¢ mepeMeHHbIMH.

Hcnonb3oBaTh anreOpanyeckylo TEPMHHOJIOTUIO W CHUMBOJHUKY, MPUMEHSITH €€ B
MPOIeCCE OCBOCHUS YYE€OHOTO MaTepuala.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOXEHUM TPU  3aJaHHBIX 3HAYCHHUSIX
TepPEMEHHBIX.

Hcnonb3oBaTh MOHATHE TOXKACCTBA, BBIMOIHATH TOXKJIECTBEHHBIC MpPEoOpa3zoBaHUSA
BBIPAKCHUH, I0Ka3bIBaTh TOXKISCTBA.

MHOTOYJICHHI.

BeimonHsaTh npeoOpa3oBaHMs I€JIOTO0 BBIPAKEHHUS B MHOTOWICH MPHUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BoinonHsaTs neicTBUst (CIOKEHHE, BBIYMTAHHE, YMHOXEHHE) C OJHOYICHAMHU U C
MHOTOYJIEHAMH, TPUMEHATH (OPMYIIBI COKpPAIIEHHOTO YMHOXEHUS (KBaapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CyMMa U Pa3HOCTb KyOOB), B TOM
YuCJIe JJIsS YIPOIICHUS! BHIYUCICHUH.

OcCylecTBIATh Pa310KEHUE MHOTOYJIEHOB HAa MHOXHUTENIU C IOMOIIbIO BBIHECEHHUS
32 CKOOKM OOIIEero MHOXUTENS, TPYNIUPOBKU CJIaraeMblX, MPUMEHsST (QOPMYIIbI
COKpAILIEHHOTO YMHOKECHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOUYIEHOB J/JI PEHICHUS pPA3NIMYHBIX 3a7ad U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTth CBOWMCTBA CTENEHEM C  HATypaJbHBIMM  IIOKa3aTEIsAMM UL
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS M HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJHOU MEPEMEHHOM, MPUMEHSS TIpaBuja Mepexo/ia
OT MUCXOJIHOTO YpaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepATh, SIBISIETCS I YUCIIO KOPHEM
ypaBHEHUSI.

[TonOupars mpuMepsl Map Yuces, SABISIONIUXCS PEIICHUEM JTUHEHHOrO0 YpaBHEHUS C
JIByMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOW IIJIOCKOCTH TpadUK JTUHEHHOTO YypaBHEHHUS C JBYMS
NEePEMEHHBIMH, MOJIB3YACH TpaUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHS.

PemaTth cuctembl ABYX JIMHEWHBIX YpaBHEHUU C IBYMs MEPEMEHHBIMH, B TOM YHUCJIE
rpaduyIeCcKH.

CocTaBisaTh U peliaTh JIUHEWHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 10
YCIIOBHUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/a4d MOJy4YEHHBIN
pe3yIbTar.

DOyHKUUHA

Koopaunate! u rpaduxmu.

N3o00paxaTth Ha KOOPAMHATHONW TIPAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBaJbl, 3alUCHIBATH YHCIOBHIE TPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJAUHATHOW INIOCKOCTH TOYKH 1O 33JJaHHBIM KOOPANHATAM.

OyHKIUU.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHMA.

OnuceiBaTh ¢ TMOMOIIBIO (PYHKIIUNA H3BECTHHIE 3aBUCUMOCTH MEXKIY BEIHUYMHAMH:
CKOpPOCTb, BpEMsi, pacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM palbOTHI.

HaxonuTe 3HaueHne GpyHKIHMH MO 3HAYECHUIO €€ apTryMEeHTa.

[lorumaTte rpaduueckuit crmoco0 TMpeACTaBICHUS MW aHanu3a uH(popMaIuy,
W3BJICKaTh W WHTEPNPETUPOBATh WH(MOpMaIMi0 U3 TpadUKOB PEATbHBIX IMPOIECCOB U
3aBUCHMOCTEM.

Hcnonw3oBaTh cBoMcTBa (YHKIMHN AJisl aHAJIKM3a TPAUKOB peasIbHbIX 3aBUCUMOCTEN
(Hynu (QyHKIMU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIMHU, MIPOMEKYTKH BO3paCTaHUS U
yObIBaHUS PYHKIUU, HAUOOJbIIEE U HAUMEHbBIIEE 3HAUCHUS (DYHKIUN).



Hcnonb3oBaTh TpaduKy sl UCCIENOBAaHUS IMPOLECCOB M 3aBUCHUMOCTEH, MpHU
pELIeHUH 3a7a4 U3 APYTrUX YUYEOHBIX MPEIMETOB U PEATIbHOMN )KU3HU.

K xonmy oOyuenHuss B 8 kiacce oOyyaromIMiiCs MONYYUT CICAYIOUIUE MPEAMETHbIE
pe3yJIbTaTHI:

Yuciia ¥ BIYUCTCHUSA

HppauroHanbHble yucia.

[ToHnMaTh ¥ UCMOIB30BATH MPEACTABICHUS O PACIIMPEHUHN YUCIOBBIX MHOXKECTB.

CBoOOMHO oOmepupoBaTh TMOHSATUSMH: KBaJpPATHBIA KOpPEHb, apuPpMeTUUECKUN
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBLHOE YMCIIO, HAXOAUTh, OLICHUBATH KBaJPATHBIE KOPHH,
UCIIONB3Ys NP HEOOXOJIUMOCTH KaIbKYJISATOP, BHIMOJHITH TPeoOpa3oBaHus BBIPAKEHHUI,
coAepKalluX KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavyaldbHBIE MNPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEIN
JUISL CpPaBHEHHUsI, OKDPYIJICHHS W BBIYHCJICHUH, H300pakaTh JCHCTBUTENbHBIC 4YHCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

Hcnons3oBaTh 3amvcu OOJBIINX M MAJIBIX YUCEJ ¢ TIOMOIIBIO IECITUYHBIX Ipo0eH u
creneHer yncna 10, 3anuchbIBaTh U OKPYTJIATh YUCIOBBIE 3HAUEHUS PEAJIbHBIX BEJIMYUH C
MCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1eauMOCTb.

CB0oOOIHO oOmepupoBaTh MOHITHEM OCTaTKa IO MOJIYJI0, MPUMEHSITh CBOWCTBA
CpPaBHEHHI MO MOJYJIIO, HAXOJUTh OCTATKA CYMMBbI U MPOU3BEAECHUS 110 JAHHOMY MOAYJIIO.

AJuireOpanyecKkue BbIpasKeHUs

JpoOGHO-paloHanbHbIE BBIPAKEHUS.

HaxomuTe nmomycThMble 3HA4YeHHS TEPEMEHHBIX B  JIPOOHO-pallMOHATIBHBIX
BBIPAKCHUSIX.

[IpuMeHsATh OCHOBHOE CBOKMCTBO PAIlMOHAIIBHON JIPOOH.

BeimonHATh mnpuBeneHue anredpamdeckux JapobOe K o0IeMy 3HaMeHaTelo,
CIIO’KCHHE, YMHOKEHHE, JICJICHUE allre0pandecKux ApoOer.

BrImosiHATH TOXKIECTBEHHBIE TPE0OPa30BaHUS PAllMOHAIBHBIX BBIPAKEHUH.

[IpuMensaTs NpeoOpa3oBaHMs BBIPAXKEHUNM IS PEIICHUS pa3IMYHbIX 3a/1ad W3
MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEATTbHON MPAKTUKHU.

Crenenu.

[IpuMeHSTh MOHSATHE CTENEHU C LENbIM MOKAa3aTesIeM, BHIMOIHATh NpeoOpa3oBaHUs
BBIPAYKCHUH, COJCPKAIINX CTEIIEHHU C LIEIBIM [TOKA3aTENEM.

HNppauronanbHble BBIPaXKEHUS.

Haxonute pomycTuMble 3Hauy€HUSI TMEPEMEHHBIX B BBIPAKEHUAX, COAECPKALIUX
apu(pMETHIECKUE KBAIPATHBIC KOPHHU.

BoinonHsATh npeoOpa3zoBaHusl UPpPALMOHATIBHBIX BBIPAKEHHUM, HUCIOIB3Yys CBOMCTBA
KOpHE.

YpaBHeHUS U HEPABEHCTBA

PemaTte kBaspaTHbie ypaBHEHMUS.

Pemiath 1poOHO-palinOHaNbHBIE YPABHEHHUS.



Pemate nuHENHBIE ypaBHEHMs C IapaMeTpaMu, HECJIOKHBIE CHUCTEMBI JIMHEHHBIX
YPaBHEHUH C TapaMeTPaMHU.

IIpoBoauTe ucCCIIENOBaHUS YPABHEHUNW M CUCTEM YPAaBHEHUN, B TOM YHCIE C
MpUMEHEHUEM rpadUyYecKuX MPEeACTABICHUN (YCTaHABIMWBATb, UMEET JIU YPABHEHUE WIIU
CUCTEMA YPaBHEHU PEIICHMs], €CJIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoanTh OT CIOBECHON (POPMYIHPOBKH 3a/lauu K €€ aireOpandeckoil Mojaenu ¢
IIOMOIIBI0 COCTAaBJICHUS YPaBHEHUs WA CHUCTEMBl YpPaBHEHUM, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IIOJIYYEHHBIN PE3yIbTar.

IIprMeHAT CBOMCTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHHUs, OLICHKM, pellaTh
JUHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM W HMX CHUCTEMBI, JaBaTh T'paUUECKYIO
WJUTIOCTPALIMIO MHOYKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumaTe W uUCHONB30BaTh (GYHKUHUOHAIBHBIE TOHATUS U SA3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYEHUs), ONPEAEIATh 3HaueHUe PYHKIUHU M0 3HAYEHUIO apryMEeHTa,
OTIpEeJIENISITh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

Crpoutb rpaguku (QyHKUMA , ONMHMCHIBATH CBOMCTBA YMUCIOBOM (PYHKIMM MO €&

rpaduky.

K xonmy oOydeHuss B 9 kiacce OOy4yarONIIMICS TONYYUT CICAYIOIIUE TPEAMETHBIS
pE3yJbTaTHI:

YucJa 1 BLIYUCJIEHUS

CBoOOmHO omepupoBaTh TMOHSATHUAMH: KOPEHb n-W  CTENEHH, CTeNeHb ¢
palMOHAJIBHBIM TTOKAa3aTeJIEM, HAXOJAUTh KOPEHb N-M CTEICHU, CTEIEHb C PAllMOHAJIbHBIM
MoKazaTesieM, UCIOJIb3ys TIPH HEOOXOIUMOCTH KaIbKYJISATOP, IPUMEHSTh CBOMCTBAa KOPHS
n-" CTENECHU, CTENICHU C PAllMOHAIBHBIM ITOKa3aTEIIEM.

Hcnonp30BaTh MOHSATHE MHOXKECTBA JCUCTBUTEIBHBIX YHUCE MPU PEIICHWH 3a]1ad4,
MIPOBEACHUU PACCYKICHUN U I0KA3aTEIbCTB.

CpaBHUBATh U yHOPSAOUYMBATH IEUCTBUTEIBHBIC YUCIA, OKPYTJIAThH I€HCTBUTEIbLHbBIC
YHCJIA, BBITIOJHATh MPUKUIKY PE3YJIbTaTa BEIYMCICHUM, OLICHKY YHCJIOBBIX BBIPAKECHUU.

AJireOpanyeckue BbIpasKeHUsA

CB00OHO oOmepupoBaTh IOHATHEM KBAJPATHOTO TPEXWICHA, HAXOJIUTh KOPHU
KBaJIpaTHOIr'0 TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEWHbIE W KBaJpaTHbIE YPAaBHECHUS, YPAaBHEHHS, CBOJIAIIMECS K HHUM,
JTpOOHO-paIIMOHATBHBIC YPABHEHHUS.

Pematp HeClIOKHBIE KBaAPAaTHBIC YPABHEHUS C TAPAMETPOM.

Pemarps nuHeHbIE HEPABEHCTBA, KBAJPaTHHIE HEPABEHCTBA, HCIIOJIb30BaTh METO/I
WHTEPBAJIOB, HM300pakaTh pEIICHHWE HEPABEHCTB Ha YHCIOBOW MPSIMOM, 3aMHMCHIBATH
peIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemaths cucteMbl IBYX JMHEHHBIX YPABHEHUM C JBYMSI MEPEMEHHBIMU M CHUCTEMBI
JIBYX YPaBHEHHU, B KOTOPBIX OJHO YPABHCHUE HE SBJISACTCS JIMHECHHBIM.



PemaTte HeCI0)KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUM C ITapaMETPOM.

[IpuMeHsAT, METOIbl PAaBHOCUIIBHBIX NpeoOpa3oBaHUi, 3aMEHbl IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHeHU! 3-i1 U 4-11 cTeneHe.

Pemrate cucTEMBl JIMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, HM300pakaThb PEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOMN
MIPSIMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOILIBIO CUMBOJIOB.

Pemate ypaBHEHMS, HEpAaBEHCTBA U UX CHUCTEMBI, B TOM YHCJIE C OIPAHUYCHHIMU,
HaIrpuMep, B LIEJIBIX YHACIIAX.

IIpoBoauTe ucCClIENOBaHUs YPABHEHUNW WM CUCTEM YPaBHEHUN, B TOM YHCIE C
MpUMEHEHUEM rpaduyecKuX MpeACTaBICHUM (YCTaHABIMBATb, UMEET JIU YPaBHEHUE WU
CUCTeMa YpaBHEHUU PEIICHMs], €CJId UMEET, TO CKOJILKO, U TIpoYee).

PemaTe TeKCTOBBIE 3a7auM alnreOpanvyeckuM CrocoOOM C MOMOIIbBIO COCTABICHHMS
YPaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBaTh ypaBHEHHMs, HEPABEHCTBA M HMX CHCTEMBI IS COCTABJICHUS
MaTeMaTHYEeCKOM  MOJAENHM  pealbHOW  CHUTyalMM  WJIM  [PUKIAJAHOW  3a7aud,
UHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YIbTAThHI B 3aJJaHHOM KOHTEKCTE.

Yucs10BbIEe MOCTEA0BATEIbHOCTH M MPOrPecCuu

CB00OIHO oOmepupoBaTh MOHATUSIMHU: 3aBUCUMOCTh, (QyHKIMS, Tpadux QyHKIMH,
npsiMasi  PONOPIMOHAIIBHOCTh, JMHEWHas (yHKIMs, oOpaTHas MPOMOPIHUOHATIBHOCTD,
napa6oJia, runepoosia, KycouHo-3aaHHast QyHKITHS.

Uccnenosath pyHkImio 1o e€ rpaduky, ycTaHaBIMBaTh CBONCTBA (DYHKIIMIL: 007aCTh
OTIpeJICIICHHs, MHOXKECTBO 3HAYCHUH, HYIU (YHKIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHusi M YObIBaHWS, YETHOCTh M HEUYETHOCTh, HauOoJblliee U
HAaMMEHbIIIEE 3HAUCHHUS], ACUMIITOTHI.

PacriozHaBaTh KBaIpaTH4YHYIO (QYHKIUIO 10 (OpMyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate MojoxkeHue rpaduka KBaAPATUUYHON (PYHKIIMU B 3aBUCUMOCTH OT €&
K02() PHUITUCHTOB.

Crtpoutpb rpaduk KBagpaTHUHOW (YHKIIHMH, OINUCHIBATH CBOMCTBA KBaAPaTUYHOU
byHkIMu 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (PYHKITUH JJIS PEIICHUS 3a/1a4.

Ha mpumepe kBanpatudHoi pyHKIuu cTpouth rpaduk byHkuuu y =af(kx + b) + c ¢
MOMOIIBIO0 peoOpa3oBanmii rpaduka GyHKIUU y=f(x).

WnmroctpupoBaTh ¢ MTOMOIIBIO rpadyka peaqbHyr0 3aBUCUMOCTD HIIH MPOLIECC M0 UX
XapaKTEPUCTUKAM.

ApupmeTrnueckass U reoMeTpUYeCKasi MPOrpeccuu

CB0OOHO oOmMepupoBaTh MOHATHAMH: TOCIEA0BATEIbHOCTh, apu(pMeTHUYeCKas |
reOMETPUYECKas POIPECCUM.

3a/1aBaTh MOCJIEA0BATEIBHOCTH PA3HBIMU CIIOCOOAMU: OMKMCATENbHBIM, TAOJIUYHBIM, C
MOMOILBIO (POPMYJIBI 1-T'O YJI€HA, PEKYPPEHTHBIM.

BBINOJIHATH BBIYMCIIEHUS C UCHIOJIB30BaHUEM (POPMYIT 1-T'O WIeHA apu(PMETHUECKOU U
r€OMETPUYECKON MPOrPECCHM, CYMMBI MIEPBBIX /1 YJICHOB.



N300paxaTh 4ieHbI MOCIEI0BATEIbHOCTH TOYKaMU HAa KOOPAUHATHOM MIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHCIOBBIMU TOCJIEIOBATEIbHOCTIMH, B TOM YHCIIE
3a/1ayy U3 peasbHOM KU3HU (C UCTIOJIB30BAHUEM KaJbKYJISATOPA, HU(PPOBBIX TEXHOIOT UM ).

Pacro3sHaBaTh ¥ TPUBOAUTH  NPUMEPHl  KOHEYHBIX U OCCKOHEYHBIX
MOCTIEI0BATEIBHOCTEMH, OTpaHUYCHHBIX MOCTIEI0BATEIBHOCTEMH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTs npeacTaBieHre 0 CXOIMMOCTH MOCIIEI0BATEIbHOCTH, YMETh HAXOAUTh CYMMY
0ECKOHEYHO yObIBaIOLIEH TeOMETPUUYECKON MTPOTPECCHUH.

[TpuMeHATh METO MaTEMAaTUYECKOW MHIYKITUH TIPU PEIICHUN 3a1a4.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM Kourponssie  Tpaxruuecie (undgposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest

| UNCJIA U BBIYUCIIEHUA. 1 | bubnuorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edsoo.ru/77¢09b13

) O VYHKIMU. KoopamHatel n 17 1 bubnuoreka [IOK
rpaduxu. DyHKIIIH https://m.edsoo.ru/77e09b13

3 AJITEBPANYECKUE BBIPAXKEHI A. 7 bubnuoreka [IOK
BeIpaxenus ¢ nepeMeHHbBIMU https://m.edsoo.ru/77e09b13

4 VPABHEHI/I}} N CUCTEMBI 10 1 bubnuorexa [IOK
YPABHEHMWMU. JIuneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHWA. Crenens ¢ 6 bubmuorexa [JOK
HATYypaJIbHbIM [OKa3aTeIeM https://m.edsoo.ru/77e09b13

6 AJITEBPAMYECKUE BBIPAXKEHM L. 3 | bubnuoreka [IOK
MHorousneHsl https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BBIPAXKEHM L. 14 1 bubnuoreka [IOK
DopMyJIbl COKPALLEHHOTO YMHOXKEHHUS https://m.edsoo.ru/77e¢09b13

8 YUCJIA U BBIYUCTEHUSL. Jlemamocts 10 Bubmrorexa HOK

https://m.edsoo.ru/77¢09b13

9 OYHKUWU. JIuneiinas ¢pyHKus 16 1 Efi?;;fiigg};eo%w
YPABHEHI/I}} N CUCTEMBI BuGmorexa LIOK

10 YPABHEHUMMU. Cucremsl IMHENHBIX 14 1

ypaBHEHUH

https://m.edsoo.ru/77¢09b13




1 [ToBTOpEHue, 060061ICHNE, g bubmmoreka [JOK
CUCTEMAaTU3alus 3HaAaHUHN https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 136




8 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM Kourponssie  Tpaxruuecie (ungposbie)
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| YPABHEHUA N1 HEPABEHCTBA. 20 | bubnuoreka [JOK
HepasencrBa https://m.edsoo.ru/6d40b704
) UHNCJIA 1 BBIUNCJIEHUS. KBaapaTHsbrit 17 | bubmmorexa [{OK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHUA N1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBagparHsle ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXXKEHI . 17 | bubmuorexa [JOK
JpoOHO-panroHaIbHbIE BRIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 | bubnuoreka [IOK
JpoOHO-panMoHaIbHbIC YpaBHEHUS https://m.edsoo.ru/6d40b704
bubnuoreka [IOK
6 OYHKLIAN 15 ! https://m. edsocf.lru/6d40b704
7 AJI'EBPANYECKUE BbIPAKEHI L. 14 bubnuoreka [JOK
Crenenu https://m.edso0o.ru/6d40b704
bubnunorexa [JOK
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1 https://m.edSO(I)_.[ru/6d4Ob7O4
9 [ToBTOpEHUE, 0000IICHNE, 10 | bubnnoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 OYHKIIIHN 75 1 bubmmoreka [IOK
https://m.edsoo.ru/133deaba
) YPABHEHUA N1 HEPABEHCTBA. 15 | bubnuoreka [JOK
KBagparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA N HEPABEHCTBA. 75 1 bubmuorexa [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU )5 1 bubmuorexa [JOK
N ITPOI'PECCUHA https://m.edsoo.ru/133deaba
5 AJI'EBPANYECKUE BbIPAKEH . 12 1 bubnuoreka [IOK
CreneHb ¢ palMoHaIbHBIM MTOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITIS 34 | bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHBbIE Pe3yIbTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoOro N
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BoinonHATh, coyeTass YCTHbIE U THCbMEHHbIE NPUEMBI, apu(METHUYECKHE
' JEUCTBUS C pallMOHAIbHBIMU YHCIAMU
Haxomuth 3HaueHuss YMCIOBBIX BBIPAKEHHMH, NPUMEHATH pa3HOOOpa3HbIE
1.2 crocoObl M MpPUEMBI  BBIYUCIEHUS 3HAUEHUN JPOOHBIX  BBIPAXKEHUH,
coJiepKaliux OObIKHOBEHHbIE U IECATUUHBIE IPOOHU
[lepexonuTe OT oxHOM (hopMBI 3amucu yHucenl K Apyroi (mpeoOpa3oBBIBATH
1.3 JECSITUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHMBATh U yIOPSAJOYNBATH PALIMOHAIBHBIE YNCIA
1.5 Oxpyrniarh yucia
BBINOMHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYUCIECHUW, OLEHKY 3HAYECHHI
1.6 YUCIIOBBIX BBIPAKEHHI. BBIMOIHATE NEMCTBUS CO CTEMEHSAMHU C HATYpaJlbHBIMU
MOKa3aTeIsIMHU
17 [IpuMeHATh NpU3HAKKU ETUMOCTH, Pa3JIOKEHUE HA MHOXHUTEIN HATYPAIbHBIX
' qHCe
Pematp npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIIEHHEM
18 BEJIMYUH, [MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, HHTEPIIPETUPOBATH
' pe3ynbTaThl pEIIeHWS 3aJad C Y4E€TOM OrpaHUYECHHH, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpUBAaEMbIX OOBEKTOB
2 AnreOpandeckue BbIpaKEHUs
)1 Hcnonb3oBarh anredpandeckyro TEPMUHOJIOTUIO M CUMBOJIMKY, IPUMEHSTH €€
' B IIPOLIECCE OCBOEHHS YueOHOTO MaTepHuaa
29 Haxonuth 3HaueHus OYKBEHHBIX BBIPXEHUN NpU 3aJaHHBIX 3HAYCHUSIX
' HepEMEHHBIX
)3 BeimonsaTe npeoOpa3oBaHus 11EJI0r0 BhIpaKEHUSI B MHOTOWIEH HPUBEICHUEM
' HOJIOOHBIX CIIaraeMbIX, PACKPbITHEM CKOOOK
24 BBINONHATE yMHOJKEHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha
' MHOTO4JIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
)5 OcymiecTBiIATh  pa3ilOKEHUE MHOTOYJIEHOB HAa MHOXHUTEIM C IIOMOIIBIO

BBIHCCEHHS 3a CKOOKHU 061].161" 0O MHOXHUTCIIA, TPYIIUPOBKU ClIara€MbIX,




npuMeHeHHs GOPMYIT COKPAIEHHOTO YMHOXKECHHS

HpI/IMeHSITB Hpeo6pa3013aH1/I;1 MHOT'OYJICHOB JIA PCHICHHUA pa3JIMYHbIX 3ada4 U3

26 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPaKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEW € HATYPAIbHBIMHU IIOKA3aTEIAMU IS
' npeoOpa3oBaHusl BEIPAKEHHMI
3 VYpaBHEHMS 1 HEPABEHCTBA
Pemrare nuHElHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NPHUMEHSSA IpaBuia
3.1 nepexoja OT HCXOJHOIO YpaBHEHMsSI K paBHOCHIbHOMY eMy. IIpoBepsts,
SIBJISIETCSA JIM YUCIIO KOPHEM YpaBHEHUS
32 [IpumensaTs rpaduyeckre METObl NMPU PEUICHUH JTUHEHHBIX YpaBHEHUN U UX
' cucTeM
13 [logOupars npumepsl nHap 4HCEN, SBISIOLUXCA PEUICHHUEM JUHEHHOTO
' yYpaBHEHUS C ABYMS IEPEMEHHBIMU
CrpouTh B KOOPAWHATHOW IUIOCKOCTH T'pauK JIMHEHHOTO YPAaBHEHUS C JBYMsI
3.4 MEPEeMEHHBIMH; TMOJIb3YACh T'paUKOM, TNPUBOAUTH TPUMEPHI PELIECHUs
ypaBHEHUS
35 Pemath cucreMbl ABYX JTUHEHHBIX ypaBHEHHUH C JIBYMsSl IEPEMEHHBIMH, B TOM
' qucie rpaguIecKu
CocraBisaTh M pemaTh JHMHEHHOE YpaBHEHHME WJIM CHCTEMY JIMHEHHBIX
3.6 YpPaBHEHUN MO YCIOBUIO 3a/ladyd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33aJja4y MOJTYyYEHHBIN pe3yabTaT
4 Koopaunats! 1 rpaduku. OyHKITUN
N3o0paxaTs Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3aaHHBIM
4.1 KOOpAMHATaM, JIydd, OTpPE3KH, HWHTEpPBAJbI, 3alUChIBaTh  YHCIIOBbIE
IIPOMEXKYTKU Ha alireOpandeckoM si3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAUHATAM
4.3 CtpouTts rpaduku muHeHHBIX QyHKINUNA. CTpouTh rpaduk GyHKIIUK Y = [X|
OnuceiBaTh € MOMOLIBIO (PYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTbh, BPEMs, PACCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
POU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaueHne QyHKIMH 110 3HAYCHHIO €€ apryMeHTa
[Tonumatp rpaduyeckuii crnoco0 MpeacTaBiICHUs W aHaimu3a HH(pOpMaluH,
4.6 U3BJIEKATh M HHTEPHPETHPOBATh HHPOPMAIUIO U3 TpaQUKOB peaTbHBIX
IIPOLECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOCHUSI OCHOBHOM




NpOBePsIEMOro
pe3yJabTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHUSA

1.1

Hcnonp30Barh HayaJbHbIE IPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
9ypcen Ui CPaBHEHHWS, OKPYIJICHHS W BBIUMCICHUH, W300pakaTh
JEHCTBUTEIIBHBIC YHCIIA TOYKAaMU HA KOOPJIAMHATHOMN IPSIMOU

1.2

[IpumensaTh MOHATHE apU(PMETHUYECKOrO KBAJIPATHOIO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl IPU HEOOXOJUMOCTH KAJIBbKYJISATOP, BBIIOIHATh
peoOpa3oBaHUs BBIPAKEHUH, COAEp)KAllMX KBaJApaTHbIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEH

1.3

Hcnone3oBare 3amucu OOJBIINX W MaJbIX YHCET C IIOMOIIBIO ACCATHUYHBIX
npoOeit u creneHedt yucna 10

Anrebpandeckue BbIpaKeHUs

2.1

[IpuMeHsTh TOHSATHE CTENEHW C IeIBIM  [OKa3aTeleM, BBINOJHATH
npeoOpa3oBaHuUs BEIPAKECHUN, COACPKAIINX CTEMIEHHU C I[EIBIM IMOKa3aTeeM

2.2

BoInonHATE TOXKIECTBEHHBIE MTPE0Opa30BaHUs pallMOHATIbHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWI ACUCTBUIA HaJ MHOTOWIEHAMH U aNredpandecKuMu ApoOsMu

2.3

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

24

[IpumensTs npeoOpazoBaHusl BHIPAKEHUI IS PEelIeHUs] pa3INYHbIX 33/a4 U3
MaTE€MaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM TPaKTUKU

YpaBHEHUS U1 HEPABEHCTBA

3.1

PemaTts nuHelHble, KBaJgpaTHbIE YpaBHEHUS W palUOHAIbHbIE YpaBHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IBYMs IIepEMEHHBIMU

3.2

[IpoBoauThs mpocTeillMe UcClieI0oBaHUs YPaBHEHUHM U CUCTEM YpaBHEHHWH, B
TOM 4HCJIEe C MPUMEHEHHEeM TIpaduyecKux MpeacTaBieHuil (yCTaHaBIUBATh,
UMEeT JIM ypaBHEHUE WM CUCTeMa YpPaBHEHHM pelIeHUs, €clid HUMEeT, TO
CKOJIbKO, U TIpOYee)

3.3

[lepexonuTe OT cnoBecHOM (GOPMYIUPOBKH 3a37auu K e€ anreOpamveckoiu
MOJIETM C TOMOIIBI0 COCTaBJICHUSA YPaBHEHHSI WJIM CHCTEMBl ypaBHEHUH,
UHTEPIPETUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJY4YE€HHBII
pe3yabTaT

34

HpI/IMeHHTL CBOMCTBA YHCJIOBBIX HCPABCHCTB I CPAaBHCHUA, OLICHKH, PCIIaTb
JIMHEHHEBIE HCPAaBCHCTBA C OHHOﬁ nepeMeHHoﬁ n HX CHCTCMbI, JaBaTb
rpa(pnqecxy}o HJUTIOCTpAlUI0 MHOKECTBA peIJ_IeHI/Iﬁ HCPAaBCHCTBA, CHUCTCMBbI
HCPaBCHCTB

OyHKIMU

4.1

[TonuMaTh M KCHOJB30BATH (YHKIUOHAIbHbIE MOHATUS U SI3BIK (TEPMHUHBI,
CHUMBOJIMUECKHE 0003HAYEHHUS), OTPEAEIATh 3HaueHHe (QYHKIUHU 110 3HAYCHUIO
apryMeHTa, OTpeleNIATh CBOMCTBA (PyHKIMHU 1O €€ rpaduky




CtpouTth rpaduku IeMEeHTapHBIX (QYHKIUH BUIA:
y=k/x, y=kix,y=x2y=x3y=|X|, onuCBIBaTh CBONCTBA YUCIOBOH (PyHKINU

4.2
o eé€ rpaduky
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMOro N
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
1 Yucna v BEIYUCICHUS
1.1 CpaBHHMBATH U yIOPSAIOYUBATH PALIMOHATBHBIE U UPPAIIMOHAIILHBIC YHCIIA
BrinonusaTe apudmeTnyeckue ASMCTBUS C pallUOHAIBHBIMHM YMCIIAMH, COUYETAast
1.2 YCTHBIE W TNHCHMEHHBIC  TPHUEMBI,  BBINOJHITH  BBIUMCICHUS  C
HPPAIMOHAIEHBIMU YHCIIAMH
13 Haxonuth 3HaueHUs CTENEHEH ¢ EeTbIMHU TTOKA3aTesIMHA M KOPHEH, BEIYUCIIATH
' 3HAYCHHS YHCIIOBBIX BBIPAKEHUI
14 OKpyrasTh JCHCTBUTENIBHBIE YHWCJA, BBITIOJHATh TPUKHUAKY pe3yJbTara
' BBIUMCIICHUH, OLIECHKY YMCIIOBBIX BBIPaKEHUI
2 YpaBHEHUS U1 HEPABEHCTBA
)1 Pewrate nMHelHbIE U KBAaJIpaTHbIE YPaBHEHHUs, YPDAaBHEHMSI, CBOISIIHNECS K HUM,
' npocTeire IpoOHO-pallMoHaIbHbIE YPaBHEHUS
Pemrate cucremsl ByX JIMHEWHBIX YPaBHEHHHM C JIByMs IE€PEMEHHBIMH H
2.2 CUCTEMBI JBYX YypaBHEHUH, B KOTOpPBIX OJHO YpaBHEHUE HE SBIIIETCS
JIMHENWHBIM
Pemarts TekcTOBBIE 3adauu  adreOpavyecKuM CIIOCOOOM C  MOMOUIBIO
2.3 COCTaBJICHUS YpaBHEHUS WM CHCTEMBbl JIByX VYpPaBHEHUH C JIByMs
EPEMEHHBIMU
[IpoBoauTh MpocCTEHIINE UCCIEIOBAHUS YPaBHEHUM M CHCTEM YpPaBHEHUM, B
24 TOM 4YHCIIe C TpPUMEHEHHEeM TIpaduyecKux MpeACTaBICHUN (Hampumep,
' YCTaHaBJIMBATh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPABHEHUI PEIICHUS, €CIH
UMEET, TO CKOJIBKO)
Pemars nuHeiHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXKaTh
2.5 pElIeHNE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHHUE C TOMOIIBIO
CUMBOJIOB
Pemrate cucTemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIINE
2.6 KBaJ[paTHOE HEPABEHCTBO, HM300pakaTh pEIIeHHWE CHCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MPSAMOM, 3aMMChIBATH PEIIEHUE C IOMOIIbIO CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA MPU PEUICHUU PA3ITUYHBIX 33134




OyHKIUU

PacrioznaBath (QYHKIMKM W3y4eHHBIX BHJIOB. [lOKa3pIBaTh CXEMAaTUYECKU
pacroyiokeHue Ha KOOPAWHATHOM TIOCKOCTH TpadukoB GyHKIMHA Buaa: y=kx,

31 y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HAYCHHUU KOIPPHUIUCHTOB,
OTIMCHIBATH CBOKCTBA (DyHKIIHIA
30 [Toka3piBaTh CXEMATHYECKH pPACIIOJIOKEHHE HA KOOPIMHATHOM IUIOCKOCTH
' rpadukoB QyHKIMA Buga y = VX, y = |X| ¥ OIIMCHIBATh CBOMCTBA (DYHKITHIA
13 Crpouth M M300pakaTh CXEMaTHYECKH TIpadUKy KBAJAPATUYHBIX (DYHKIIHIA,
' OTIMCBHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH IO UX TpauKam
3.4 Pacnio3naBate KBagpaTHUHYIO (QYHKIUIO MO (GOpMYIe, TPUBOJUTH NMPUMEPHI
' KBaJ[PaTUYHBIX QYHKIIUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHH
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
41 Pacrnio3naBate apupMeTHIECKyI0 U TE€OMETPUUYECKYIO MPOTPECCUH TIPH PA3HBIX
' croco0ax 3a1aHust
49 BEIMONHATE  BBIUMCIIEHUST C  WCIOJNB30BaHWEM (opMyn n-ro  dieHa
' apumMeTnyecKoil 1 reOMeTPUYECKON MPOTrPECCHii, CyMMBI IEPBBIX N YJICHOB
43 N300pakaTh WICHBI MOCIENIOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOM
' IUIOCKOCTH
Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTSIMHU, B TOM
4.4 yucie 3a7adyd W3 PeaJbHOM JKM3HU (C HCIONB30BAHMEM KaJIbKYJIATOPA,

UQPPOBBIX TEXHOJIOTHH)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 Yucna 1 BEIYUCICHUS
JlpoOu OOBIKHOBEHHBIC M JACCATUYHBIC, IEPEX0]] OT OJHOW (POPMBI 3ammucu Ipodei K
1.1 apyroi. lloHsiTHEe palMOHAIBHOTO 4YHCIA, 3alUCh, CPAaBHEHUE, YNOPSAOYHUBAHUE
palMoOHAIBHBIX YUCEI
10 Apudmernueckue IEMCTBUS C palMOHAIbHBIMM uuciaamu. Pemenue 3agau u3
' peanbHOM MPAaKTUKUA HA YacTH, Ha IPoOur
13 Cremnenp ¢ HATypaJIbHBIM MOKa3aTeIeM: OINpeIesieHne, peoOpa30BaHre BhIPAKEHUM
' Ha OCHOBE OTIPEJICIICHHUS], 3aMUCh OOJIBIITUX YHCET
14 [IporenThI, 3amuch MPOIEHTOB B BHUAE IpoOU W APOOM B BHJE MPOICHTOB. Tpu
' OCHOBHBI€ 33J]a4M Ha MPOIEHTHI, PEIIEHUE 3a/1a4 U3 PEATbHON MPAKTHUKH
15 [IpuMeHeHre TPU3HAKOB NIETUMOCTH, Pa3jOKEHHWE Ha MHOXHUTEIH HATypadbHBIX
' qucel
1.6 PeanbHbBIE 3aBUCUMOCTH, B TOM YHUCJIE NIPsIMasi U 0OpaTHast MPOTOPIHOHATHFHOCTH
2 AnreOpandeckue BbIpaKEHUs
)1 [lepemenHble, YKMCIOBOE 3HAYEHUE BBIPAXKEHUA C TEpEeMEHHOU. JlomycTuMble
' 3HAYCHUS MTEPEMEHHBIX
29 [IpencraBienue 3aBUCUMOCTH MEXIy BeTWYMHAMH B Buae (HopMyibl. Berancnenus
' o Gopmyaam
2.3 [IpeoOpa3oBanue OYKBEHHBIX BHIPAKEHUHN, TOXKIECTBEHHO PABHBIE BHIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYypaJbHbIM MOKa3aTEIEM
)5 OpHounensl u  MHorouieHsl. CreneHb MHorowieHa. CiokeHHe, BBIYUTAHUE,
' YMHO>K€HUE MHOTOYJIEHOB
26 @opMyInbl COKpPALIEHHOTO YMHOXKEHHS: KBaapaT CYMMbl M KBaJpaT pPa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXKUTEN
3 YpaBHeHus
31 VYpaBHEeHHE, KOpEHb y?aBHeHI/IH, mpaBwia  npeoOpa3oBaHHs  ypaBHEHUS,
PaBHOCUJILHOCTh YpaBHEHU
32 JIuneiitnoe ypalvsHeHI/Ie c OHHOﬁV IIEPEMEHHOM, YHUCIIO KOPHEH JIMHEWHOIO ypaBHEHUS,
pelieHue TMHENHBIX ypaBHEHUI
33 CocraBiieHHE ypaBHEHUU 10 YCIOBUIO 3a/layu. PelieHue TEKCTOBBIX 3ajad C
' MOMOIIBIO YPaBHEHU
3.4 JluneiHOe ypaBHEHHE C IBYMS MIEPEMEHHBIMU U €T0 rpaduk
3.5 Cucrema IByX JIMHEMHBIX YpaBHEHUU C ABYMsl IepeMeHHbIMH. Pelienue cucrem




ypaBHEHHUH CIOCOOOM TOJCTaHOBKHU. llpumephl pemieHusi TEKCTOBBIX 3ajad C
IIOMOIIIBIO CUCTEM YPABHEHUI

4 Koopaunats! u rpadpuku. OyHKuuu
4.1 Koopaunara Touku Ha npssMon
49 UucnoBsle NpoMEXYyTKH. PaccTrosiHue Mexay MAByMs TOYKaMU KOOPAMHATHOMN
' psAMOi
43 [IpsimoyrosnbHas cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa TOYKH Ha
' KOOPIMHATHOM IIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHbIX (opmynamu. YUteHue rpaduUKOB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [Honstne ynkuunu. I'paduk pynxnuun. CroiicTBa QpyHKIMI
4.6 Jluneitnast pynkuus, e€ rpaguk. I'papuk pyHkumu y = [x|
4.7 I'paduueckoe perenre TMHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX YPaBHEHHI
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BeIYUCIEHUS
11 KBanpartueiii kopeHb u3 uucna. [lonarue 06 uppanuoHanbHOM Yucie. JlecaTrnunbie
' MPUOIMKEHUS HPPALMOHATIBHBIX YHCE
12 CpoiictBa apudmMeTnyecKMX KBaApaTHBIX KOpPHEM W UX TNPUMEHEHHE K
' peoOpa30BaHMIO YUCIOBBIX BEIPAXKEHHUI U BEIUHUCICHUSIM. J{eCTBUTENbHbIE YnCia
1.3 CreneHb C 1eJIbIM TIOKa3aTeneM U e€ cBoiicTtBa. CTaHapTHAas 3alKUCh YKCIIa
2 AnreOpanveckue BoIpaKEHUS
2.1 KBagpatHblii TpEXuiieH, pa3iokeHue KBaApaTHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO alre0pandecKkoi 1poou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE, JACTICHUE alreOpandecKux apooeit
2.4 PanmonanbHbIe BRIpa)KEHUS U X TPeoOpazoBaHue
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
3.1 Ksanpatnoe ypaBHeHue, popmyna KopHel KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2 Peuienne ypaBHeHuUM, CBOAAIIMXCS K JINHEUHBIM U KBaIPaTHBIM
3.3 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
I'padmyeckas wuHTEepmperanus ypaBHEHUN C JBYMs TMEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YpaBHEHHM C JByMs IepeMeHHbIMU. IlpumMepbl pelieHus cucrem
HEJTMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perienne TeKCTOBBIX 3aa4 areOpandeckuM crocoOom




3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJJHOW IEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
4 OyHKIIUU
41 [onsitne ¢ynkuu. OOnacTh oOmpeneneHuss U MHOXKECTBO 3HAYCHHH (DYHKIIHU.
' Crioco0bl 3a1auust QYHKIMN
4.2 I'paduk pynkuuu. YreHue cBoicTB GyHKIUH MO €€ rpapuKy
4.3 [Ipumeps! rpa@ukoB GYHKINN, OTpaKaIOIIUX pealbHbIE IPOIIECCH
44 @OyHKIMH, ONMCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPONOPILHUOHATIbHBIE 3aBUCUMOCTH,
' uX rpapuku
4.5 OyHKIMYU y =x?, y = X3
4.6 Oynkuuu y = [x, y = |x]|
4.7 ['paduaeckoe pereHne ypaBHEHHN U CHCTEM YPaBHEHUM
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BeIUUCIEHUS
11 PanmoHanbHple  uucia, HMPPALMOHATIBHBIE UYHCIIA, KOHEYHbIE U OECKOHEUHBIE
' JeCATUYHbIE TpooU
MHOXeCTBO JI€HICTBUTENBHBIX YHCEJ, JIEHCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
1.2 JecATUYHble JpoOu. B3auMMHO 0JHO3HAUYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JNEUCTBUTENBHBIX YUCET U KOOPAUHATHOU npsiMoid. CpaBHEHUE AEUCTBUTEIBHBIX YHCEI
1.3 ApubdmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMH YHCIAMHU
W3mepenusi, npuOIMKeHUs, OLIEHKU. Pa3meppl OOBEKTOB OKpPYXKAIOIIEro MHDA,
14 JUTUTENIBHOCTD MIPOLIECCOB B OKpYXatolieM mupe. [IpubmmkénHoe 3HaueHHE BETUYUHBI,
' TOYHOCTh Hpubmwkenus. Oxpyrienue uucen. Ilpukuaka M oOLEHKa pe3yabTaToB
BBIUYHCIICHUHN
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 YpaBHEHHUS C OJJHOM IEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHU, CBOIAIIUXCS K JIMHENHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHEHNH, CBOAAIINXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. lIpuMepbl pelieHuss ypaBHEHHHM TpEeTbEed M YETBEPTOU
' CTETIEHEN pa3JI0KEHUEM Ha MHOKUTEIH




2.5 Pemenue n1poOHO-paliMOHANBHBIX YPaBHEHHH

2.6 Cucremsbl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk

2.8 Pewrenne cucrem IByX JMHEHHBIX YPAaBHEHUU C IByMS IIEPEMEHHBIMU

9 Pemenue cucrem AByX ypaBHEHHH, OJTHO M3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOil

CTENEHU

2.10 I'paduueckas MHTEpIIpETAIIUS CUCTEMBI YpaBHEHHH C ABYMS IIEPEMEHHBIMA

2.11 Perrenne TeKCTOBBIX 3aj1a4 anreOpandecKuM CrocoooM

2.12 HucnoBsle HEpaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN

2.14 Pemrenne cucrem IMHEHHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN

2.15 KBagparHbie HepaBeHCTBA

5 16 I'padmueckass uHTEprnpeTansi HEPABEHCTB M CHCTEM HEpPAaBEHCTB C  JIBYMs
' HEPEMEHHBIMH
3 OyHKIINH

31 KBanparuunas Qynkuus, e€ rpapuk u cpoiictBa. [lapabona, koopAHHATHl BEPUINHBI

napaboJibl, 0Cb CAMMETPHUH MapadoIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduku Gyakumit y=k/x, y = x> 1 UX CBOMCTBa

34 I'paduku Gynkmii , 1 ux cBOMCTBA
4 YucoBbIe OCIEI0BATEILHOCTHU

A1 Ompenenenne W CHOCOOBI 3aJaHUs YHCIOBBIX TIOCIIEIOBATEIHHOCTEH. 3amaHue
' MOCIIEI0BATEIbHOCTH PEKYPPEHTHOM hopMynoit U popmMysioil n-ro uieHa

40 Apugpmernueckas nporpeccus. QopMmyibsl n-ro 4ieHa apu(pMETHYECKON MPOrpeccHH,
' CYMMBI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckas nporpeccus. @opmynbl n-ro 4WieHa T€OMETPUYECKOM IIPOTPECCHH,
' CYMMBI IIEPBBIX 71 YJICHOB

44 N306paxeHue 4wieHOB apu(PMETHUECKOM M reoMeTpUYecKON NMpOrpeccuil TOYKamH Ha
' KOOPJIMHATHOM TIIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMATBHBIN POCT

4.5 CI10kHbI€ POLECHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MpoBePsSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMSI K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTh IMOHATUSMM: MHOXECTBO, IOJMHOKECTBO, OIEPALUU
HaJl MHOXXECTBAMH; YMEHHUE OIEPHUPOBATH MOHATUSAMU: Tpad, CBA3HBIA Tpad,
JIEPEBO, LMKJ, NMPUMEHATh MX IPU PEIICHUM 337a4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpeacTaBI€HNEe MHOXKECTB JJISl OMMCAHUSl PealIbHbIX MPOLIECCOB
U SIBJICHU, TP PEIICHNH 3a]a4 U3 JPYTUX Y4eOHBIX IPEeIMETOB

YMeHue onepupoBaTh IOHATHSMH: OIpPEICICHUE, AaKCHUOMa, Teopema,
JIOKA3aTeJIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIC M JIOKHBIC BBICKA3bIBAHMS,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUSI U OTPHUIIAHUS
BBICKA3bIBAaHUM

YMeHne onepupoBaTh MOHATUAMU: HATypaIbHOE YUCIIO, MPOCTOE U COCTaBHOE
YUCJI0, IETUMOCTh HATypaIbHBIX YHCEN, MPU3HAKH JCIUMOCTH, II€JI0€ YHCIIO,
MOJTyJTb YKClia, OOBIKHOBEHHAS APO0h M JIeCATUYHAS IP0Ob, CTAaHIAPTHBINA BUJT
YuCIa, paIMOHAILHOE 4YHCJIO, HPPAMOHAIBHOE YHCIO, apu(OMETHUYCCKHI
KBaJpaTHBI KOPEHBb; YMEHHUE BBIIOJIHATH ACHCTBHUS C YMCIAMU, CPAaBHUBATH U
yIOPSAIOYMBATh YHWCIA, TPEACTABISATH 4YHCIAa HAa KOOPAWHATHOW TMPSMOMH,
OKPYIUISITh YWCJIa; yMEHHE JellaTh MPUKUAKY | OIICHKY pe3yJbTara
BBIYHCIICHUH

YMeHue omnepupoBaTh IOHSATHSMHU: CTENEHb C LEJIbIM I[OKa3aTeleM,
apudmeTHyecKuil KBaJpaTHbIM KOpEeHb, MHOTOWIEH, alredpanyeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTereHu OOJblIe eTUHUIIBL;
YMEHHE BBIMOIHATH pacy€Thl 1o (popmynaM, npeoOpa3oBaHus LENbIX, IPOOHO-
palMOHANbHBIX BBIPAKEHUH U  BBIPAXKEHUM C KOPHSIMH, pPa3oKeHHE
MHOTOYJIEHA Ha MHOXHUTENIH, B TOM 4YHCIE C HCHOJIb30BaHUEM (OpPMYI
pPa3HOCTH KBaIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C OJHOMN
IIEPEMEHHOM, YHUCIIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOMN; YMEHHUE
pelmiatb JUHEWHbIE U KBaJpaTHbIE YpaBHEHMs, JIpOOHO-pallMOHaJIbHbIE
YpaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBbI IBYX JIMHEWHBIX YpaBHEHUH,
JVHENHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJJpaTHbIE U JPOOHO-pallMOHAIbHbIE
HEPaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHUCIE IPU PELICHUU 3a1ay U3
ApPYrUX IIpeAMETOB M IPAKTUYECKUX 3a7ad; YMEHHE MCIOJIb30BaTh
KOOPJMHATHYIO MpPSIMYI0 M KOOPJMHATHYIO IUIOCKOCTb Ul HM300paKeHHs
pELICHUI YpaBHEHU, HEPABEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUAMHU: (YHKIHS, Tpapuk QYHKIHH, HYIHA
(GyHKIMU, TPOMEKYTKA 3HAKOIOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHMUs,
yObIBaHUS, HauWOOJbIIEC H HAWUMCHbBIIECEC 3HAUeHUs (YHKIUU; YMEHHUE
OTIEPHPOBATH MOHATUSAMH: MIPSMasi IPONOPIMOHATIBHOCT, JIMHEHHAsT (PyHKIHSA,
KBaJpaTH4Has (QYHKIUS, oOpaTHas MPONOPIUOHANIBHOCTh, mapabona,
rumnepooIa; yMeHne CTpouTh rpaduknu QpyHKIHUNA, UCTIONB30BATh TPAPUKH IS
OTIPE/ICIICHUs] CBOMCTB IPOIECCOB W 3aBUCHUMOCTEH, JUIS pEIICHUs 3a7ad u3
Ipyrux y4eOHBIX TMPEIMETOB U pealbHOW JKWU3HU; YMEHHE BBIPAXKATh
(opMyTaMu 3aBUCUMOCTH MEX/Ty BETHUYMHAMU

YMenune OIICpUPOBATH MOHATHUAMU: IMOCICAOBATCIBHOCTD, apmbMeTI/Iqecxas[ u
reoMeTpuyuecKas MIPOTPECCUH; yMeHUe HCIIOJTh30BaTh CBOIiCTBa
MOCJeA0BaTeNbHOCTEH, (QOPMYJIBI CYMMBI M OOIIEr0 WI€HA MPHU PEIICHUH
3a/1a4, B TOM YHCJIE 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEeaTbHOM KU3HU

YMeHue pemiats 3a7ayd pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI, JOJIU U
4yacTH, JBW)KEHHE, paboTy, IIEHy TOBapoB M CTOMMOCTb IMOKYIOK M YCIYT,
HaJOr¥, 3aJa4d U3 OOJacTH yIpaBi€HHUs JUYHBIMU M  CEMEHHBIMU
(mHaHCaAMM); YMEHHE COCTaBJISATh BbIPAXXEHUS, YpaBHEHHS, HEpaBEHCTBA U
CHUCTEMBI II0 YCJIOBHMIO 3aJa4yd, HCCIEN0BaTh IIOJIyYEHHOE pEIICHHE |
OIICHUBATh MPaBAOINOI00HOCTh MOJYYEHHBIX PE3YIHTaTOB

YMeHne omepupoBaTh MOHATUSIMH: (PHUTrypa, TOYKa, OTPE3OK, MpsMasi, Jyd,
JOMaHas, Yrojl, MHOTOYIOJIbHUK, TpPEYroJbHUK, PpPaBHOOEIPEHHBI U
PaBHOCTOPOHHUN TPEYroJbHUKH, MPAMOYTOJBHBIM TPEYroJbHUK, MeIuaHa,
OucceKkTpuca M BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJIbHUK, MapauieorpaMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, Tpanenus; OKpyKHOCTb, KpYr, KacaTeabHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTYypaMu; YMEHHUE peuiaTh 3aJa4u, B TOM
YlClie U3 MOBCEIHEBHOM JKU3HH, Ha HAXOXKJIEHUE T€OMETPUUYECKHX BEJIMYUH C
IPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp U (akToB

10

YMeHnue  omepupoBaThb  MOHSATHSIMH:  PaBEHCTBO  (UTYyp, PaBEHCTBO
TPEYrOJbHUKOB; MapaJJICIbBHOCTh W TMEPHEHAUKYISIPHOCTh MPSIMBIX, Yroil
MEXIy HpSIMBIMHU, MEPHEHIUKYISAp, HAKIOHHASA, MPOEKIUs, nogodue duryp,
NoJ0OHbIE TPEYrOJbHUKUA, CUMMETPUS OTHOCHTEIHHO TOUYKH W MPSIMOM;
YMEHHME pAaclo3HaBaThb pPaBEHCTBO, CHUMMETPUI0O U mojobue  ¢uryp,
napauieTbHOCTh U MEPIEHINKYISIPHOCTh IPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue onepupoBath MOHATUSIMHU: UIMHA, PACCTOSHUE, YTOJ (BeJIMYMHA YA,
CHUHYC U KOCHHYC YIJla TPEYroJbHUKA), TUIOIIA/lb; YMEHHE OLIEHUBATH Pa3Mephbl
IPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE MPUMEHSTH (DOPMYIIBI
IEpUMETPA U IUIOIIAAM MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIAIU
Kpyra, oObemMa NPSIMOYrOJILHOTO TapajulefieNunea; yMEHHE MPUMEHSTh
IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy I[lucdaropa, TpUroHOMETpUUYECKHUE COOTHOIICHUS MJISi BBIYUCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH




12

YMmenue nzo0paxarh IIOCKUE (PUTYpBl U X KOMOUHAINH, TIPOCTPAHCTBEHHBIS
GUrypsl OT pPyKd, C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY HJIM CUMBOJILHOMY OTIICAHUIO

13

YMeHue OonepupoBaTh IMOHATUSAMM: IPSAMOYrOJIbHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOU3BEIACHHE BEKTOpa Ha
YHUCIIO0, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE UCIIOIb30BaTh BEKTOPHI U
KOOPJAMHATHI JUIsl IIPEACTABIICHNS JAHHBIX W PEUICHUS 3aJad, B TOM YHUCIE U3
JPYruX y4eOHBIX MPEIMETOB U PEATbHOM KU3HH

14

YMeHune omnepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIE U KPYrOBBIE JHATrPAMMBI,
TaONMIBI, cpenHee apupMeTndeckoe, Mearuana, HauOoJbllee M HauMEHBIIee
3HAYEHMs, pa3Max YMCIOBOro HabOpa; yMEHHE M3BJIEKATh, UHTEPIIPETUPOBATH
U TpeoOpa3oBbBaTh HWHGOPMAIIMIO, TMPEACTABICHHYIO B TaOaumax W Ha
quarpaMmax, OTPaKAIONIIYI0 CBOMCTBA W XapaKTEPUCTUKH  PEATbHBIX
MPOIIECCOB M SIBJICHWW; yMEHHE paclo3HaBaTh HM3MEHYUBHIE BEJIMYMHBI B
OKpY’KaIoIlleM MUpe

15

YMeHue onepupoBaTb HOHSTUSMU:  CIy4alHBIM  ONBIT  (CIIy4alHBII
IKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIA HMCXOJM) CIIy4ailHOTO
OTbITa, CIy4ailHO€ COObITHE, BEPOSTHOCTh COOBITUS; YMEHHME HAaXOJUTh
BEPOSITHOCTH  CIIyYallHBIX COOBITMII B  OMNBITAXC  PABHOBO3MO>KHBIMH
JJIEMEHTAapHBIMU ~ COOBITUSMH;  yYMEHHE  pelaTh  3aJadyd  METOJO0M
OpPraHM30BaHHOTO TIepedopa M C HCHONb30BAHUEM MpaBWJIa YMHOXKEHHUS,;
YMEHHUE OLIEHHBAaTh BEPOSATHOCTH PEAbHBIX COOBITUH U SIBICHUM, NOHUMATb
POJIb MPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI B OKPYXKAIOLIEM
MUPE M B JKU3HU; 3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHII;
3HaKOMCTBO C 3aKOHOM OOJIBIIUX YHCEJ U €0 POJIbIO B MACCOBBIX SIBIECHUSX

16

YMeHne BbIOMpATh MOIXOANIUN W3YYCHHBIM METOJ Ul PEIICHHS 3aJlayH,
MPUBOANTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE U JKU3HH,
pacro3HaBaTh NPOSBICHHE 3aKOHOB MaTeMaTHKU B HCKYCCTBE, OIMCBHIBATH
OT/ACIbHBIC BBIJIAIONINECS PE3yJIbTaThl, IOJYYCHHBIC B XOJI€ Pa3BUTHUSA
MaTEeMaTUKU KaK HayKH, IPHBOJUTH MPUMEPHl MAaTEMAaTHYECKUX OTKPBITHH U
UX aBTOPOB B OTEYECTBEHHOMN ¥ BCEMUPHOU HUCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon I[IpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenuMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JECATUYHBIC JApPOOU, MPOIEHTHI, OECKOHEUHBIE MEPUOIUUECKUE
' apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTHdecKre onepamnnuy ¢ AeNCTBUTEIbHBIMU YHCIAMU
L5 HpI/I6J'II/DKéI-£HBI€ BBIYUCIICHUS, MPaBUJIa OKPYTJICHHS, MPUKHUIKA M OIEHKAa pe3yJbTara
BBIYUCIICHUH
2 Anrebpandeckue BbIpaKeHHs
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ nensiM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM TOKazareneM. CBoMCTBa
' CTETEHN
2.3 MHorouneHsl
2.4 AnrebOpandeckas 1po0b
)5 ApubMeTnuecknii KOpPEeHb HATypalbHOW cTeneHu. JlelcTBusC apupMETHUYECCKUMHU
' KOpPHSIMH HATYPAJIbHOW CTEIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 enwie 1 npoOHO-panroHaabHbIe ypaBHEeHUsS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHM
3.2 Lenble u 1poOHO-paloHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenye TeKCTOBBIX 3a1a4
4 YucaoBble OCIEA0BATEILHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIUU
Oynkuus, cnocoObl 3amanus ¢ynknuu. 'paduk Qynkumu. OOmacTe omnpeneneHus U
51 MHOKeCcTBO 3HaueHUil ¢GyHkuuu. Hymu ¢ynkumu. [IpomMexyTKu 3HAKOMOCTOSIHCTBA.
o [IpomMexxyTk MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl M MHHUMYMBI (DyHKIUH.
HauGonpiee n HauMeHbllee 3Ha4eHHE (PYHKIIUU Ha IPOMEKYTKE
6 Koopannats! Ha psAMOI U IJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue GUrypbl 1 X CBOICTBa

7.2 TpeyronbHuk
7.3 MHOTroyrojJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEINYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader
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