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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
oOyJarolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBIIEHUH M TPOIECCOB B TNpHUpPOJe M OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJISl aJanTaluy B
COBpeMEHHOM IH(ppoBOM oO1IecTBe. M3ydenne anreOpbl oOecrieynBaeT pa3BUTHE
yMEHHsI Ha0mIoAaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS, BBIBOJBI, (POPMYIUPOBATh YTBepkIeHUs. OcBoeHHE Kypca aireOpsl
o0ecreurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIIEHUS! 00YYaIOIINXCS: OHU HCTIONb3YIOT
JETYKTUBHBIE M HWHIYKTUBHBIC PpacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue u a”ajoruto. OOydyeHue anredpe mpeArnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSITENIBHOM 1EATEIbHOCTH 00YyYatOIIUXCsl, TO3TOMY CAMOCTOSITEIbHOE
pelieHre 3afad  OOYy4aloLUIUMUCS SIBISETCA peaju3aluedl J1eATeIbHOCTHOTO
NpUHIUIA OOyYEHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «AnreOpa» yriyOnEHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHUSIMH. B Xome u3ydeHHs Kypca OOydarolmuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B Mporpammy yuyeOHOro Kypca «Anredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4eCKOTro
oOpa3oBaHusT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYy4YarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTeMaTH4YECKOro s3blka. ComepaTelbHOM W CTPYKTYpHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxanne nuHMH «YuWCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi TOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YKClE HAa YPOBHE OCHOBHOTO 00IIEro oOopa3oBaHus
CBSI3aHO C PAlMOHAIBPHBIMH W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJreOpanyecke BhIPaXeHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BBIp@XEHUN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYECKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUMN
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOAT TaKKe AaTbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, IS OCBOEHHUS Kypca
uHQOpMATUKHA, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepualia criocoOCTBYET pa3BUTHIO y 00yHaIOIUXCSl YMEHUS
UCIIONb30BaTh pa3jMYHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (hopMHpOBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

YrnyOnéHHbBIN Kypc anreOpsl XapakTepHu3yeTcsi H3yuYeHUEM JTOTIOTHUTEIHLHOTO
TEOPETUYECKOIO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pelieHus 3a1a4d. Anredpa
SBJISIETCS SI3BIKOM JJISI OMMCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4YecKoro MojenupoBaHusi. [Ipu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHH OOOCHOBBIBATH M JIOKA3bIBATh CYXKJICHMUS,
pa3BUBAIOT MAaTEMaTHYECKYI0 WHTYHIIMIO, KPAaTKO W HArisAHO pPAaCKPBIBAIOT
MEXaHU3M JIOTHYECKUX TIOCTPOCHUI U y4aT UX MPUMEHEHHIO. TeM caMbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MecT B (OPMUPOBAHHWU HAYYHO-TEOPETUUYECKOIO
MBIIICHUS 00YyYaronuXxcsl.

CornacHo yueOHOMY TuIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbIA Kypce
«AnrebOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3feiibl COICpPIKAHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpandecKre BBIPAKCHUS», «YPaBHCHHUS U
HEpaBEHCTBA», « DyHKIIHI.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoautcs 408 yacos: B 7 kinacce —
136 gacos (4 yaca B Hezienio), B 8 kiacce — 136 yacos (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 Jaca B He/IeINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uyncia. CpaBHEHWE, YNOPSAOYMBAHHE W apU(DMETHUCCKHEC
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIMOHHON CUCTEME CUHUCIICHHUS.

Pemenue TekCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU HA YaCcTH, HA IpoOU, HA TTPOLICHTHI, TPUMEHEHUE OTHOLICHUN U
MIPOTIOPIINI TIPY PEIICHUH 3a]a4, PEIIeHUe 3a/1a4d Ha JBKEHUE, paboTy, TOKYIIKH,
HaJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA TETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuszHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku nenMMOCTA CyMMBI H
MPOU3BEACHUS LIEIIBIX YHCEII IIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPIKAHUEM.

HauGonpmuii o0t 1enuTens 1 HauMeHbIee 00111ee KpaTHOE JIBYX YHCedl.
B3anmno npocteie uncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTUUECKHE ONepallii HaJl OCTaTKaMHu.

AJuiredOpanyecKue BbIPAKEHUA

BripakeHre ¢ mepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXIY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPANUECKIX BBIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUJIEH CTaHAAPTHOTO BUJa. CTEneHb OHOUJICHA.

MHuorounensl. MHorowieH crangapTHoro Buaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BBIYMTAHHE, YMHOKEHHE U JieieHrue MHorousaeHoB. [IpeoOpasoBanue
LEJIOTO BbIpaXkeHus B MHOTOUWIEH. KOpHU MHOro4JIeHa.

DopMyJbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPAKEHHUH, Pa3HOCTH
KBaJpaTOB ABYX BBIPAKECHHI, IPOU3BEICHUE PA3HOCTH U CYMMBI IBYX BBIPAXKEHUI,
CyMMa M Pa3HOCTh KyOOB JIBYX BBIPAKCHUI.

Pa3noxxeHne MHOTOUIEHA HA MHOXKUTENU. BhIHECEHHE 0011IETO MHOXKHUTES 32
CKOOKH. MeTo1 rpynnupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBaenue ¢ onHoil nepemenHon. Kopens ypaBHenusi. CBoCTBa ypaBHEHUN
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpaBHEHHE Kak
MaTeMaTH4eckas MOJe/Ib PeaIbHOM CUTYaIINH.



JIuHerHOe ypaBHEHHE C OJHOM NEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIBIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHUE, COIEpIKAIIEE 3HAK MOJTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. PenieHne cucteM JIMHEWHBIX YPABHEHHU C IBYMsI IIEPEMEHHBIMU
METOJOM TOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIHMHEHHBIX
YPaBHEHUM C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYalLlUH.

DyHKIUU

Koopaunara Touku Ha npsiMoil. YnuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpssimoyrosibHast cucTteMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKUA Ha
KOOpPJIMHATHOM MockocTh. [Ipumepsl rpadukos, 3aganHbix Gopmynamu. UteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
dyHkuMg Kak MaTemMaTHueckas MOJENb pealbHoro mporecca. Oo6nacTh
onpeaeneHus u 00aacTb 3HaueHui GpyHkunu. CriocoObl 3aganus GpyHkuuu. ['padux
¢ynkuuu. [loHATHS MakcuMymMa M MUHUMyMa, BO3pacTaHusi W YObIBaHHS Ha
IIPUMEpax peaIbHbIX 3aBUCUMOCTEN.

Jluneitnas Qyukmus, e€ cpoiictBa. ['padux nuneitHoit Qynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaaparubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammMoHAIBLHOrO 4Yuciaa. JeWCTBUS C HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI C UPPALIMOHAIBHBIMY UKciaMu. CpaBHEHHE HPPALIMOHATIBHBIX
quced.

[IpencraBieHnss O pacIIMPEHUSAX YUCIOBBIX MHOKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJbIX, PAlMOHATIbHBIX, IEUCTBUTEIbHBIX Yncell. CpaBHEHHE YHCEIL.
HucioBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELICHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOILIECCOB B
OKpyaroeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpAKEeHUSA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUY€HUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JEJICHUE anredpandyeckux JpoOeu.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAXKECHUU.

JlonmycTuMmble 3HAY€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJIEPIKAIIUX
apu(pMeTHYecKue KBajJpaTHbie KOpPHH. TOXXIECTBEHHbIE MPeoOpa3zoBaHUs
BBIPKEHUM, CoiepkKalnX apuhMeTUIECKUE KBAJPATHbIE KOPHH.

Crenens ¢ 11eNbIM MTOKa3aTeseM U e€ cBoiicTBa. [Ilpeobpa3oBanue BrIpakeHUH,
COJIEPIKAILUX CTEIICHH.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJpAaTHOTO YpPABHEHHS.
KonnuecTBO NEMCTBUTENBHBIX KOPHEN KBaJApaTHOIrO ypaBHeHus. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K TMHENHBIM YPABHEHUSIM WM K KBaJAPATHBIM YPAaBHEHUSM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PemieHue TEKCTOBBIX 3a/1ad C MOMOIIBIO
KBaJpaTHBIX YPaBHECHUI.

JpoOHO-pallnoHaNbHBIE  ypaBHEHUs. PemieHue  1poOHO-pallMOHaIBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-pallMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalisl ypaBHEHH ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxkeHue
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHenHOe HEepPaBEHCTBO C OJHOW MEPEMEHHOU M MHOXKECTBA €TI0 PELICHUM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU MepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKUIMHA

OO6uacTh onpeeieHnsi U MHOXECTBO 3HaueHHUM (yHKimuu. CriocoObl 3a1aHus
bynkuumii. ['paduk dyakumun. Utenue cBoiicTB ¢pyHkunu o e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOLECCHI.

Jluneiinass Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TIPSIMYI0O M OOpPaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxuun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIUH.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



Kopens n-1i crenenu u ero cBoiicTBa. CTENEHb ¢ PAlIMOHAIIBHBIM [T0KA3aTENEM
U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAXKEHHM, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCTBEHHbIE MPE0OPA30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJPaTHOTO TPEXUIICHA HA JINHEUHBIE MHOKUTEIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpartsasie ypaBHeHUS. [IpuMepsl IpUMEHEHNI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHH ¢ IBYMs IEPEMEHHBIMU. Pelienre npoctenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELIEHUs CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IByMs ITIepeMeHHbIMU. CUCTEMA JBYX
HEJIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU KaK MOJIEb PEAJbHON CUTYaLlHH.

YucnoBele HepaBeHCTBA. PelleHne JMHEWHBIX HEPAaBEHCTB. JlOKa3aTesbCcTBO
HEPABEHCTB.

KBazpaTHble HepaBEHCTBA C OJHOM IEepeMEHHOH. PemeHue KBaJpaTHBIX
HEPAaBEHCTB IrpaMueCKUM METOJOM M METOJIOM MHTEpBajoB. METOJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocrelinne HepaBeHCTBA C TapaMETPOM.

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

HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTos
PELICHNS] CUCTEM HEPABEHCTB C IByMsl IEPEMEHHBIMU.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hylad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIee 3HaueHUs (PyHKIUU.

KBagparnunas ¢ynkmus u e€ cBoicTtBa. Hcmonb3oBaHue CBOKCTB
KBaJpaTUYHOU pyHKIMM 151 permieHus 3anad. [loctpoenue rpaduka KBagpaTHuHON
¢bynkuuu. Ilonoxenue rpaduka KBaJpaTUYHOW (YHKUMU B 3aBUCUMOCTH OT €€
ko> pumentos. papukn pynxmmii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO TPEOOPa30BAHUM.
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Yucsi0BbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[TonsiTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUYHBIE
NoCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHasl  IOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiast)  mociiefoBareiabHOCTh.  CrocoObl  3amaHust
MIOCIIEIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuueckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKON mporpeccuid. DopMmyibl N-ro yjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. @opMynbl CyMMBI MEPBBIX N
YJICHOB apu(PMETHUECKON U TE€OMETPUUYECKON Mporpeccuii. 3agauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBaHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKkTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTHYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPa)KJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUs Ha TPOTSHKEHUM BCEHW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIETbH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEl HAYYHOI0 MO3HAHUS:

OpUEHTAlluEe B JIESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelIoBeueCKOin
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM HABbIKAMH MCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyuYms:



TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
3I0pOBBS, BEJIEHUS  3J0pPOBOrOo  oOpa3a KU3HU  (3I0pOBOE  IUTAaHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryispHas (Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4ejo0BeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHHE MaTEMAaTHUYECKUX 3HAHUH JIJIs pelIeHUs 3a]1a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBHI JJI OKpYKaroWEen cpeabl, 0CO3HAHUEM TII100aTIbHOrO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIMMMCH YCJIOBHSAM COLUATBHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYyJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHWUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TIpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble Tornyeckue aeficTBus:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMAaTUYECKHUX
OOBEKTOB, TIOHATWUH, OTHONIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeeIeHNs MOHATUI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  NpeoOpa3oBBIBATE  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €UHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbIE
paccyXJIeHuUs;

BBIOMpATh CMOco0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BBIOMPATh HAanOOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOiIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTE [0 CaMOCTOSITEJIBHO COCTaBJICHHOMY ILIAHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOTO  HAOJIOACHMS,  MCCIEAOBAaHUSA, OKCIEPUMEHTAa, OLICHUBATh
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh HWHGOpPMALMU, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS,

BBIOWpaTh (QopMy mpenctaBiaeHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOHM TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WIH
chOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIIPUHUMATH U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUHU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS IO XOJy peUIeHus 3a/ayd,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PA3jIMYMe W CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIAbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTEeMaTUYECKUX 3ajay, MNPUHUMATH LeJb
COBMECTHOM JesATEeIbHOCTH, TUIAHUPOBATH OPTraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenaTb BUIIbI paboT, JOTOBapHBAThCs, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMNIOBBIX (hopmax paboThl (0OCyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIMOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yJbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTatT M0 KpUTEPHUsIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEHICHUS] B JKM3HEHHBIX M Y4YEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHATUS PelIeHUN (MHIUBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHuii ¢ yaéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh CIIOCOOaMM CaMOTPOBEPKH, CAMOKOHTPOJISI TIpollecca U pe3ybTaTa
pelIeHns] MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LEMH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTYXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPOKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh AIMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 06ydenus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TTPEIMETHBIC
pEe3yJIbTaTHI:

Yuciia ¥ BBIYUCICHUSA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO pOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO ACCATUUYHYIO IPOOD).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPAJIbHBIX YHCEII, MHOXKECTBA LIEIbIX
YUCeJ, MHOYKECTBA PAIMOHANBHBIX YHUCEI MPU PEUIEHUWU 3a/1a4d, HPOBEACHUU
pPacCyKJI€HUHU U JI0KA3aTEIbCTB.

[ToHuMaTh U OOBICHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPaJIbHOIO YKCIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BoInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JIEUCTBUS C PallMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, MPUEMBI PALIMOHATBLHBIX BBIYHCICHUH.

BrINoOMHATH N1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEsIMHU.

HaxoauTe 3Ha4eHUs YWCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yyyciia M CTENEHW C HaTypajJbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIUMCIICHHUSI, COCTABIISATh U OLICHUBATh YMCJIOBBIE BBHIPAXKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyraaTh 4ncia ¢ 3aJaHHOM TOYHOCTBIO, & TAKKE MO CMBICITY MPAKTUYECKOU
CUTyallid, BBINOJHATh NPUKHUIKY W OLEHKY pe3ysibTaTa BBIYMCIEHUM, OLICHKY
3HAYEHUU YHCIIOBBIX BBIPAXKEHUM, B TOM UHCJIE ITPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemiath TekcToOBBIE 3aaud  apu(PMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTABICHUS JTaHHBIX MpHU
pelieHny 3aaad.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]a4 TPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ATMMOCTH CYMMBI M TTPOU3BEACHUS 1IEIIBIX YHCEIL.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIE YUCIA.

CB0OOHO OMNEpPUPOBATH MOHATHUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuthe HamOONbIIMI OOIIMKA AETUTENh U HaUMEHbIIee 00Ilee KpaTHOe
YUCeJ U UCIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkina.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOWMCTBA
CPaBHEHU MO MOAYJIIO.

AJsiredOpanyecKue BbIPpaKeHUs

BripakeHus ¢ IEpEMEHHBIMH.

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

BrinonHaThs npeoOpa3zoBaHus 1[EJI0T0 BEIPpaXKEHUS B MHOTOWICH NPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BoInonHTh eficTBUs (CI0KEHUE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
U C MHOTOWJICHAMU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHU (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTU, Pa3HOCTh KBAJApPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIIECHUS BBIUMCICHUM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nUMHENHBIE ypaBHEHUS C OLHOM IIEPEMEHHOM, NPUMEHSs MpaBUIIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sBIsIeTCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logObupaTh nOpuMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.

CTpouTh B KOOPJAUHATHOM TIJIOCKOCTU IpauK JIMHEHHOTO YpaBHEHUS C JBYMS
MePEMEHHBIMH, MOJIB3YAICh TPa(QUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.



Pemate cucreMsl 1ByX JIMHEVHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBiATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N3006paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbL, 3aMHCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MPEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWMCTBA (YHKUMH i aHaiuu3a Tpa@UKOB peallbHbIX
3aBUCUMOCTEN (HyIH (QYHKIUH, [POMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMHM, HAWOOJIbLIEE MU HAaUMEHbIIEEe
3HAYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku AJis UCCIAEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, NpU
pellieHny 3a7a4 U3 APYyTux Y4eOHbIX IPEIMETOB U PEaJIbHOM KU3HU.

K koHI1ly 00yuyeHus B 8 kiacce 00y4aromuics MOJIy4uT CIEIYIOIINE TPEIMETHBIE
pEe3yJbTaThI:

Yucia 1 BbIYHCICHUSA

HppanmonanpHbIE YUCA.

[loHnMaTe W UCIONB30BATH NPEACTABICHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOJHO OmEepUpOBaTh MOHATHIMU: KBaJpaTHbIN KOPEHb, apu(pMeTuyecKuit
KBaJpaTHBI KOPEHb, UPPALMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCTIOJIb3YsI IPU HEOOXOJUMOCTH KAJIbKYJISITOP, BBEIOJIHATH TPeoOpa3zoBaHus
BBIPAXEHUM, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEM.

Hcnonp30BaTh HaydajabHbBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTb AEMCTBUTEIbHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHbIX
npobeit u crenenedd yucia 10, 3amuchbiBaTh W OKPYIJIATH YKCIOBBIE 3HAYCHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1eIMMOCTb.

CB0OOIHO OIEpUpPOBATH MOHATUEM OCTATKA IO MOTYJII0, TPUMEHSATH CBOMCTBA
CPaBHEHHI MO MOJYIIO, HAXOAUTh OCTATKH CyMMbI U IIPOU3BEICHUS IO JAHHOMY
MOZYJIFO.

AJireOpanyeckue BbIpaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxonute AOMyCTUMBIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[TpruMeHATh OCHOBHOE CBOWCTBO pPallMOHAIBHOM IpOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk o01eMy 3HaMeHaTeNto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE aNreOpandyeckux IpoOei.

BBINONTHATE TOX/IECTBEHHBIE IPEOOPA30BaHMsI PAllUOHATIBHBIX BHIPAKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAKEHUM JIJIs1 PELLICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbBIIOIHSITh
peoOpa3oBaHus BIPAXKEHU, COEPIKAIIUX CTENEHH C LEIbIM ITOKa3aTEIIEM.

HppanmoHaibHbIE BEIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COJAEPKAILIUX
apru(pMeTuYecKrue KBaApaTHbIE KOPHH.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUS.

Pemate ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

Pemare 5nuHEHHBIE ypaBHEHMS C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEVHBIX YPABHEHUH C MMapaMeTpaMH.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW U CUCTEM YPaBHEHHH, B TOM YUCIIE C
IpUMEHEHUEM rpauuecKuX MpeACTaBIeHHH (YCTaHaBIIMBATh, UMEET JIU YPABHEHUE
WM CUCTeMa YPaBHEHUN PEIICHMUs], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTth OT croBecHOW (OPMYITHPOBKH 3amadul K €€ anreOpandecKoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJYyYEHHBIN pe3ysbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHM S, OLIEHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpaUueCcKyIo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIMHA

[TonnMathe ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAUCHHE (PYHKIMM IO 3HAYCHMIO
apryMeHTa, OIpeIeIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

CrpouTts rpaduku GyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKIIMHU IO €&
rpaduky.

K koHIty 00y4yenus B 9 kiacce 00y4aromuics MOJyduT CICTYIOMNE TPEIMETHBIC
pPE3yJbTaTHI:

Yuciaa v BIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUAMM: KOPEHb N-H CTENEHHW, CTENEHb C
palMOHAJIBHBIM [I0KAa3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEIEHb C
palMOHAIBHBIM I10KA3aTEJNEeM, HCIHOJb3yd MNpHU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IIPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIC 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIA, BBIIIOJIHATh NPUKHAJIKY PE3YIbTaTa BBIYMCICHUMN, OLEHKY
YHUCJIOBBIX BBIPAKECHUM.

AaredpanvyecKue BbIPpAKEHUSA

CB0OOOIHO ONEepUpPOBaTh MOHATUEM KBAJAPATHOTO TPEXWICHA, HAXOIUTh KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JJUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewiats TMHENHbBIE U KBAapaTHBIE YPABHEHHUsI, YPABHEHHUS, CBOIAILNECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

Pemrats HECNOXKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pELICHHE HEPABEHCTB HA YHUCIOBOM MPSMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS INEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpy peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHei.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NIPSMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Pemlare ypaBHEHHs, HEPAaBEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAITPUMEP, B LEJIbIX YNCIIAX.



ITpoBoAMTH HcCCIENOBAaHUS YPABHEHUN M CUCTEM YpaBHEHHUM, B TOM YHUCIIE C
IPUMEHEHHEM IrpaUUeCcKUX MpeICTaBICHH (YyCTaHaBIMBAaTh, UMEET JIU YpaBHEHHE
WIHM CUCTEMA YPaBHEHUM PEIICHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemate TEKCTOBBIE 3amady aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M MX CUCTEMBI JUIsl COCTaBJICHUS
MaTEMaTUYECKON MOJENN peajJbHOW CHUTyalud WM NPUKIAAHOM 3ajauu,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPeCCHH

CBOOOIHO oOmMepupoBaTh MOHATUSAMHU: 3aBUCUMOCTh, (YHKIUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUOHAIBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast (PYHKIIHSL.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYIM (YHKUHUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHUSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, TPUBOIUTE IPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PU3HKHU, TEOMETPHH.

Onpenensate noJiokeHue rpaduka KBaApaTUYHON PYHKIIMU B 3aBUCUMOCTHU OT
e€ ko PUIIUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (PYHKIIMM JJI pEUISHUS 3a]1a4.

Ha nmpumepe kBagpatudHoit GyHKIMH cTpouTh Tpaduk Gynkiuun y =af(kx +
b) + ¢ ¢ nmomosio peobpazoBanuii rpaduka pyukuun y=Ff(X).

NnmoctpupoBaTh ¢ TOMOUIBIO rpaduka peaabHy0 3aBUCUMOCTD WIIH MPOIIECcC
M0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckas U reOMEeTPHYECKAs IPOTrPecCcHu

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: MTOCIIEOBATENBLHOCTD, apuPMeTHUECKAs
Y TEOMETPUYECKAsI ITPOTrPECCHM.

3amaBaTh IOCJIENOBATEIBHOCTH pPa3HbIMH CIIOCOOAMHU: OMHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHS €  HCMOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPUUECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHUH).



Pacnio3HaBaTh ¥ TNPHUBOJAWTH MNPUMEPHl KOHEYHBIX U OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH, OTPaHMYEHHBIX  IOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) TTOCIEI0BATEIBHOCTEH.

HmeTh npeacTaBieHre 0 CX0JUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHsATh METO MaTEMaTHYECKOW MHAYKITUH TIPH PEIICHUH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne /it HaunMeHoBaHMe pa3je/ioB U TeM Kowrponbusre  Tpaxriseckie (uudpossbre)
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI

1 UMCJIA 1 BBIYMCIIEHUA. 11 1 Bu6mmoteka [JOK
PanmonanbsHbIe yncia (IOBTOPEHUE) https://m.edso00.ru/7f415b90

) OYHKIWN. KoopauHatel u 17 1 bubnuoreka [IOK
rpaduku. OyHKIIH https://m.edsoo.ru/7f415b90

3 AJITEBPAMYECKUE BbIPAXKEHUSI. 7 bubmuoreka [IOK
BripaxkeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/7f415b90

4 YPABHEHI/UUI N CUCTEMBI 10 1 Bu6moteka [JOK
YPABHEHUMN. JIunelinbie ypaBHEHUS https://m.edso0o.ru/7f415b90

5 YUCJIA U BBIUMCJIEHUSL. CreneHb ¢ 5 bu6nmorexa LIOK
HaTypaJbHbIM [TOKA3aTeJIeM https://m.edsoo.ru/7f415b90

5 AJITEBPAMYECKUE BBIPAXKEHU A. 93 1 bubnmnoreka HOK
MHorounessl https://m.edsoo.ru/7f415b90

7 AJITEBPAMYECKUE BbIPAXKEHU A. 14 1 bubmmnoreka HOK
DopMyIbl COKPAIEHHOTO YMHOXKEHUS https://m.edso00.ru/7f415b90

bubmmnoreka HOK

8 UNCJIA U BBIUUCJIEHUS. lenumocTs 10 https://m.edSO(])_.I ru/7f415b90

9 OYHKIUUN. JIuneitnas hyHKIIHASL 16 1 E;ISSH/P/I&T:;(;)gr(j/I; £415690
YPABHEHI/I}VI N CUCTEMBI Bu6morexa [IOK

10 YPABHEHUWMU. Cucrembl THHEHHBIX 14 1

YpaBHEHUU

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




1 [ToBTOpEHmE, 0600IICHNE, 3 1 | bubnmnoreka HOK |
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 136 3 0

[IPOTPAMME ‘



8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3iesioB U TeM T T MO S—— (uudgposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubmmoreka [JOK
Hepasencrtsa https://m.edsoo.ru/7f417af8
) UNCJIA U BBIYMCJIEHW . KBanpatHblii 17 1 bubnuoreka [{OK
KOpEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmmoreka [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 1 bubmmoreka [JOK
JpoOHO-palinOHAIEHBIC BRIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHHMA 1 HEPABEHCTBA. 19 1 bubnuoreka [IOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/7f417af8
bubnmnorexa [JOK
6 OYHKIN 15 1 https://m.edSO(])_.[ru/7f417af8
7 AJITEBPAMYECKUE BBIPAKEHU . 14 bubmuoreka [IOK
Crenenn https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1 https://m.e dso:)_.[ru [7£4174f8
9 IToBTOpenue, o6o01IeHNE, 10 1 bub6muoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 136 3 0

[TPOI'PAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMMbl Bcero Konrpoarueie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 OYHKIMH 25 L https://m.eds00.ru/7f419d08
) YPABHEHUA N1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanpartHbie HepaBeHCTBa https://m.edso00.ru/7f419d08
3 YPABHEHUWSA 1 HEPABEHCTBA. 95 1 bubmuoreka [IOK
YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.eds0o.ru/7f419d08
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 bubnnorexa [JOK
N ITPOI'PECCHUH https://m.edso00.ru/7f419d08
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1 bubmmoreka [JOK
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM https://m.eds00.ru/7f419d08
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 34 1 bu6nmorexa LIOK
3HaHUHN https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimonepHoe o0miectBo «M3aaTenbeTBo
«IIpocsemienne»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl YpOBEHB: yU€OHHUK, 8 Kiacc/
Makapsrues FO.H., Munarok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTenbeTBo
«IIpocBenieHue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEHB: yUeOHHK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkinonepHoe o01iecTBo «M3aaTenbcTBO

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

Anrebpa. 7 knacc. Metonnueckue pekomenaanuu - Munarok H.I'., [llneikoBa
n.C.

Anre6pa. 8 kiacc. Metonuueckue pekoMmenaanuu - Munrok H.I'., IllnsikoBa

n.cC.



AnreOpa. 9 kiacc. Metonnueckue pekomenganuu - Munarok H.I'.; [IlneikoBa
n.C.
N3yuenne anreOpsl B 7-9 kilaccax: mocodue s yuuTtenen - Makapbiues

IO.H., Mungiok H.I'., Cysoposa C.b., llneikoa U.C.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney Kapney Onbra BUKTopoBHa
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