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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHWTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIMMO MJIs
NPOAO/DKCHUS OOpa3oBaHWsl W Il TOBCEAHEBHOW JKM3HHM. PasButne y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIIEHUN M TPOIECCOB B TPUPOJE M OOIIECTBE, POJIU MAaTEeMaTHYECKOTO
MOJIEJIMPOBAHUS B HAYYHOM IT03HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JJISl afalTalliy B
COBpeMEHHOM IUppoBOM o01IecTBe. M3yueHue anredpbl 0OecreuynBacT pa3BUTHE
yMEHHsI Ha0mIoJaTh, CpaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU
NEHCTBUS, BBIBOJBI, (POPMYIUPOBATh YyTBepxkJeHUs. OcBoeHHE Kypca aireOpsl
o0ecrieurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHUS! 00YYaIOIINXCS: OHU HCIIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIE PacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue U a"ajoruto. O0ydeHue anredpe mpeanojaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIBHOM 1€ATEIbHOCTH 00YyYatOIUXCsl, TO3TOMY CaMOCTOSITEIbHOE
pelieHue 3adad  OOy4aroUIMMHCS SBIIIETCS peaju3aluedl  JesTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0neHHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepikaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYTUMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsl MPUXOAUTCS
JIOTHYECKH pacCyAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3U
C 3TUM B Mporpammy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIUMHUCS  OCHOB
YHHBEPCAJTBbHOTO MaTeMaTH4eCcKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYPHOM
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MMOIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (hopMHpoBaHHEM



MPEICTABICHU O IEUCTBUTEIBHOM YKClie. 3aBEpIICHHE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTO Jisi peIlleHus 3aJad MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBIH MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BBIpaXKEHUN. AJNreOpa JIEMOHCTPUPYET 3HAUYCHUE MATEMATHKU Kak s3bIKa s
IOCTPOEHUSI MATEMAaTHYECKUX MOJEJEeH, ONHCaHUs IMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3agaun oOydenus anreOpe BXOAAT TakKe JajdbHEIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeoOpazoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI OTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO Y OOYHAIOIIUXCSI YMEHUS
WCIIOJIB30BaTh PA3JIUYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHOTO, CMMBOJHYECKOTO, TpadUyecKoro, BHOCUT BKJIaJ B (HOPMUPOBAHHE
MPEACTABJICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [TUBUIN3ALUU U KYJIbTYPHI.

VYriyOnéHublil Kypc anreOpbl XapaKTepu3yeTcs U3y4YEeHUEM JI0MOJIHUTENbHOTO
TEOPETUYECKOIr0 anmnapara u CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SIBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEM, CITY>KUT OCHOBOM
MaTeMaTU4YecKoro MojaenupoBaHusi. [Ipu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBAThH M JIOKA3bIBATh CYXKJICHMUS,
pPa3BUBAIOT MAaTEMATHUUYECKYI0 MHTYUIIMIO, KPATKO M HAIJISIAHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX TIOCTPOCHHI U y4aT uX MPUMEHEHHIO. TeM caMbiM anredpa
3aHMMAaeT OJHO W3 BEIyIIMX MeCT B (OPMHPOBAHWU HAYyYHO-TEOPETUUYECKOTO
MBIIIICHUS 00YyJaronuXxcsl.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIA Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEpIKAHUS:
«Uucma © BBIUKCICHUSN», «ANTEOpandecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIHW.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 408 yacos: B 7 kiacce —
136 gacos (4 yaca B Hezieni0), B 8 kiacce — 136 yacoB (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 Jaca B He/IeINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBHUSA C PAllMOHAIBHBIMU YKclIaMU. YucnoBas npsiMasi, MOJLyJb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekcToOBBIX 3a7au apupmeTHyecKuM crnocoboM. Pemienue 3anau u3
peanbHON NPAKTUKK HA YaCTH, HA IPOOU, HA MPOLIEHTHI, IPUMEHEHUE OTHOILIEHUN U
MPOTIOPIMI IPH PELICHUH 33a4, pEelIeHUe 3a/1a4 Ha JBUKEHUE, padoTy, MOKYIIKH,
HaJIOTH.

JenumocTs nenslx yncesl. CBOWCTBa IETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEAEHUS LEJbIX YHCEI TPU PELICHUH 3a]1a4 C MPAKTHYECKUM COJIEP)KaHUEM.

Haubonpmuii o0muii AenuTenb 1 HauMeHbllee 0011ee KpaTHOE JABYX YHUCEIL.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHu.

AJsiredOpanvecKue BbIPpAKEHUA

BolpaxkeHre ¢ MepeMEHHbIMU. 3HAUYEHHE BBIPAKEHUS C MEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPA30BaHUs aNTreOpanyeCKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUJIEH CTaHAAPTHOTO BUJa. CTENneHb OAHOYJIEHA.

MHuorounensl. MHorowieH crtangapTHoro Bujaa. CTeneHb MHOTOWICHA.
CrnoxeHue, BbIYMTAHUE, YMHOKEHUE M JieJieHne MHorowieHoB. [IpeoOpa3zoBanue
LEJIOTO BhIpaXkeHus B MHOTOUIEH. KopHU MHOrO4JIeHa.

DopMyIJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBbI M KBaApaT pa3HOCTH
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJpaTOB JABYX BBIPAKECHH, MPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BBIPAKEHUU,
CyMMa M Pa3HOCTh KyOOB JIByX BBIPAKCHHUI.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HO# nepemeHHoil. Kopenb ypaBHeHus. CBoOMCTBa ypaBHEHUI
C OOHOM TIEpEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHMW. YPAaBHEHHE KaK
MaTeMaTU4YeCKasi MOJAENb PEAJIbBHOW CUTYallNH.



JIuHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHuUE ¢ IByMs IepeMEHHBIMU. ['pak TMHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METO/JIOM TOJICTAaHOBKM M METOAOM cioxeHus. CucremMa JABYX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

KoopanHara Touky Ha npsimMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOPJIMHATHOM MocKocTH. [Ipumepsl rpadgukos, 3agaHHbix Gopmynamu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
onpeneneHus u 00aactb 3HaueHuit GpyHkuuu. Ciocoosl 3ananus Gynkuuu. ['paduk
¢bynkuuu. [loHATHS MakcuMymMa M MHUHUMyMa, BO3pacTaHusi W yObIBaHMS Ha
IIPUMEpax peabHbIX 3aBUCUMOCTEM.

Jlunentnass yukmus, e€ cBoictBa. ['padux nuneitHoM ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1anabie QyHKIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubie kopHu. ApudMeTrnuecKkuii KBaApaTHBIN KOPEHb M €r0 CBOMCTRBA.
[TonsiTne wppammoHaNIBHOrO 4Yuciaa. JeWCTBHS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa I€MCTBUI C UPPALIMOHAIBHBIMU YKciaMu. CpaBHEHHUE UPPALIMOHAIBHBIX
quCell.

[IpencraBieHuss O PpACHIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOXeCTBa
HaTypaJIbHBIX, LIETbIX, PAIMOHATIbHBIX, IEUCTBUTEIbHBIX Yncell. CpaBHEHHE YHCEIL.
HucoBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOILIECCOB B
okpy»karoeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpaKeHUs

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHANbHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JeJleHHe airedpandyeckux JIpoOe.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apu(pMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MPeoOpa3zoBaHUs
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenens ¢ 11eNbIM MOKa3aTeseM U e€ cBoiicTBa. [Ilpeobpa3oBanue BrIpakeHUH,
COJIEPIKAILMX CTEIICHH.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KonndecTBO NEMCTBUTENBHBIX KOPHEN KBaJApaTHOTrO ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K TMHENHBIM YPABHEHUSM WM K KBaJAPATHBIM YPAaBHEHUSM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PemeHue TEKCTOBBIX 3a/1ad C MOMOIIBIO
KBaJIpaTHBIX YPABHEHHU.

JpoOHO-pallnoHaNIbHBIE  ypaBHEHUs. PelieHue  1poOHO-paliMOHaIbHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJay € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalsl ypaBHEHHI ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PerieHne TEKCTOBBIX 3alay C
TTOMOIIBIO JIMHEWHBIX HEPABEHCTB C OHOW IMEPEMEHHOM.

DOyHKIUU

OO6acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKIMHu. CriocoObl 3a1aHus
bynaknuii. ['paduk Gyakumn. Utenue cBoicTB ¢pyHkmu o e€ rpaduxy. [Ipumepsr
rpadukoB (YHKIHMA, OTPaXKaIOIIMUX peabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynkiun y = kx, y = kx + b, y = k/x, y = X3, y = VX, ¥ = |X| 1 ux cBoiicTBa.
KycouHo-3a1anHbie GyHKIUU.

9 KIIACC

Yucjaa v BLIYUCICHUSA



Kopens -1 crenenu u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM [T0KA3aTENEM
U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPEeOOpa30BaHUsl BBIPAXKEHHM, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IpuMepbl IPUMEHEHHI METOJOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUM.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELIEHUS CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IByMs ITIepeMeHHbIMU. CUCTEMA JBYX
HEJIMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEAJIbHON CUTYaLIUH.

YucnoBble HEpaBEeHCTBA. PellleHne JMHEWHBIX HEPABEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHON. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocreline HepaBeHCTBA C TapaMeTPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTo
pelIeHns CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKIMHA

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [POMEXYTKH
3HAKOIOCTOSIHCTBA (DYHKIMHU, MPOMEXKYTKHA BO3pacTaHusl M yObIBaHUS (DyHKLHUH,
YETHBIE U HEUETHBIE (DYHKIIMH, HauOOoJIbIlllee U HAaMMEHbIIee 3HaUeHUs (PYHKIUU.

KBagpatnunas ¢ynkouss u  e€ cBoicTBa. Mcmonb3oBaHWEe CBOWMCTB
KBaJpaTUyHOU pyHKIMM 151 perieHus 3a1ad. [loctpoenue rpaduka KBaapaTHuHON
¢bynkuuu. Ilonoxenue rpaduka KBajpaTUYHOW (YHKUMUA B 3aBUCUMOCTH OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)>u y = a(x — m)? +n.
[TocTpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO MPE0Opa30oBaHUIA.

HpoOHo-nunelriHas ¢pynkuus. MccnenoBanue QyHKIINM.

@Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3zareneM N u e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MIOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. DopMynbl CyMMBbI MEPBBIX N
YICHOB apu(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy W  HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHWS B HMHTEpEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI JJI1 OKPYXAIOLIEH Cpebl, OCO3HAHUEM TJI00AIIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U ACHCTBUA, (POPMYIMPOBATH M OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:

BBISIBJISAITH M XapPAKTEPU30BaTh CYLICCTBCHHBIE MNPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJIEICHHs MIOHATUN, YCTAaHABIMBATh CYLIECTBEHHbIN MPU3HAK KiaccudUKauy,
OCHOBaHMsI /1711 0000IEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYJIUpOBaTb U  MpeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MaTEMaTHYECKUX
(akToB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJl MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIECHUS, BEIOMPATh HanboJIee MOIXOA[IINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH II0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaThL O00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOllEcCa, a TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nunopmanmueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIMHU, JAaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOMpaTh (QopMy mpencraBieHus HWHPOpMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOM rpauKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HaAEKHOCTh MH(OpPMALMK MO KPUTEPUSIM, MPEATOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THMCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHUs 110 XOAYy pELIeHUs 3a]aud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXXJIEHHs 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYXIAE€MOIl TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3YJIbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAaHAHOW W WUHAMBUIYAJTBHON
paboThl MpHU pELIEHWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOH JESATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl paldoT, JIOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATh
CBOM JICHCTBHS C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO PE3yJIbTaTa U
KayecTBO CBOETO BKJaJla B OOIIMN pe3ynbTaT 10 KPUTEPUsIM, CHOpMYITMPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIs1 PEHICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXO0AAaX MPUHSTHS PEIIeHUH (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUs 3aJadd (WU €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbTara
peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

IIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

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

INPEAMETHBIE PE3YJIBTATDBI

K koHiy 00y4yeHus B 7 kj1acce 00y4aromuics MOIyYUT CIEAYIOIUE TPEIMETHBIE
pPE3yNbTATHI:

Yuciaa v BBIYMCICHUA

PanmonanbHbie Unca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YUCEJI, MHOXKECTBA PALMOHAIBHBIX YHUCEN IPU PEUICHUM 3a4ad, MPOBEICHUU
pPacCyXJI€HUM U JI0Ka3aTEIbCTB.

[ToHnmaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apu(dMETHUECKHEe
JEUCTBUS C PAllMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BbINONHATB IEUCTBUS CO CTENIEHAMHM C HATYPAJTbHBIMU MTOKA3aTEIIMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
YHyclla U CTENEHUW C HaTypajbHBIM IIOKa3aTelieM, NPUMEHATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEeUICHUU NPAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTUX y4eOHbIX MPEIMETOB.

OKpyTrasTh YKClia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE [0 CMBICITY MPAKTUYECKOM
CUTyallid, BBINOJHATh NPUKHUIKY U OIEHKY pe3ysbTaTa BBIYMCICHUMN, OLICHKY
3HAYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YKCIIE TPU PEIICHUH MPAKTUYECKHUX 3a/1a4.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJNMIIBI, CXEMbI, YEpPTEXHU, APYrHe CpEACTBa IMPEACTABICHHUS HJaHHBIX NpH
pELIeHUH 3a4a4.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBHEKTOB.

J1emuMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CyMMBbI U IPOU3BEACHUS IETIBIX YUCET.

PacknanapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0OOHO OMNEpUPOBATH MOHATHUSAMHU: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMKA AENUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YUCEN ¥ UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBa
CPaBHEHHU MO MOAYJIIO.

AJuiredOpanyecKue BbIPpaKeHUA

BripakeHus ¢ IEpEMEHHBIMH.

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh €€
B MIPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUH, TOKA3bIBATh TOXKIECTBA.

MHoOrouneHsl.

BrinonHaThs npeoOpa3oBaHus 1[EJI0TO BEIPAXKEHUS B MHOTOUWICH MPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHATHh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
Ky0 CyMMBbI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTEJSI, TPYMIUPOBKHU ClaraeMbiX, MPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEIAMU JJIs
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTe mnpuMepsl Map 4YUCEN, SBJISIONIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOU MJIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMSI
MePEMEHHBIMH, MTOJIB3YAICh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHU.



Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pPE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 3a1laHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMMCHIBATh YACIOBBIE POMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu TUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeAcTaBICHHUS W aHanu3a UH(pOpMaIluy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMU, HauOoJblllee M HaUMEHbILIEE
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEasIbHOM KU3HU.

K xoniry 00y4deHus B 8 ki1acce 00y4aromuics MOTYYUT CICAYIONHE TPEIMETHBIC
pEe3yJIbTaTHI:

YucJa 1 BbIYUCIEHUS

HppaunonanpHble YUCIIA.

[ToHnMaTh W WCMOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHO>KECTB.

CB00OOHO OIepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, aprU(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBHOE YUCJIO, HAXOAUTh, OLICHUBATH KBAIPATHHIC
KOPHU, UCIIOJIB3YS IIPU HEOOXOIMMOCTH KAJIBKYJISITOP, BBITIOJHATH IPeoOpa3oBaHuUs
BBIPAKECHUH, COJIEPKAIUX KBAJPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJICHUS U BBIUUCICHUHN, H300paxkaTh JIEHCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAWHATHOW MPSIMOM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npobeit u crenenedd yucia 10, 3anmMchIBaTh U OKPYIJIATH YKUCIOBBIE 3HAYCHUS
pealbHBIX BEJIUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1eIMMOCTb.

CB0OOOIHO OIEpUPOBATH MOHATUEM OCTATKA IO MOAYJIIO, IPUMEHSTh CBOWCTBA
CPaBHEHHI MO MOJYIIO, HAXOAUTh OCTATKH CyMMbI U IIPOU3BEICHUS IO JAHHOMY
MOZYJIIO.

AJsiredOpanyecKue BbIPaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

HaxoauTh nOmycTHMbIE 3HAYEHHUS TMEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIPAKECHUSAX.

[IprMeHSATh OCHOBHOE CBOKMCTBO PAIIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk o01eMy 3HaMEeHaTeNto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHHE aNreOpandyeckux IpoOei.

BhITIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAIIMOHATIBHBIX BHIPAYKEHUI.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIEIBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe qomycTrumblie 3HaUY€HHS IEPEMEHHBIX B BBIPAXKEHUSIX, COJEPIKAIIINX
apru(pMeTuYecKre KBaApaTHbIE KOPHH.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

Pemiath KBajipaTHbIC ypaBHEHUS.

PemaTte ApoOHO-paliMoHaAIbHBIE YPABHEHHUS.

Pemiath JnuHEWHbIE YpaBHEHUS C [MapaMeTpPaMH, HECIOXKHBIE CHCTEMBI
JIMHENHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUN U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
pUMEHEHUEM rpaduuecKux MpeACcTaBiIeHU (YCTaHaBIMBATh, UMEET JIU YpaBHEHUE
WM CUCTeMa YPaBHEHUM PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H TIOJIYYEHHBIN PE3YIIbTAT.

[IprMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JII CPABHEHUS, OLIEHKHU, PEIIATh
JIMHENHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUYECKYIO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIMHA

[Tonnmath ¥ UCHONB30BaTh (PYHKUIHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduku QyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKIIMHU IO €€
rpadukKy.

K koHIity 00y4yeHus B 9 kiiacce 00y4aromuics MOIydUT CIETYIOIINE MPeIMETHBIC
pPE3yIbTaTHI:

Yuciia ¥ BIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAJIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTH M  YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJredpanyeckue BbIpaKeHUs

CB0OOIHO OnepupoBaTh MOHATUEM KBAJPATHOTO TPEXUIIEHA, HAXOIUTh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemiats TMHENHbBIE U KBapaTHIE YPABHEHUS, YPABHEHHUS, CBOIAILNECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[TpumeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHei.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUYAIOLME KBAJPaTHOE HEPABEHCTBO, H300pa)xkaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHHs, HEpAaBEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OrpaHUYCHMSIMH, HAIPUMED, B LEJBIX YACIIAX.



[IpoBoauTh HccnenOBaHUs YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IPUMEHEHUEM IrpaUUeCcKuX MpeICTaBIeHUN (YCTaHABINBATh, UMEET JIU YPABHEHUE
WIHM CUCTEMA YPaBHEHUM PEIIECHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemath TekcTOBBIE 3amauM  anreOpaMvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI JUISl COCTABIICHHUS
MaTE€MaTU4YeCKOM MOJEIM pPEAJIbHOM CUTyalluM WM IPUKIAAHOW 3a/lauu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

CBOOOIHO oOmnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
GyHKIMM, TpsMas OPONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast PYHKIIHSL.

HccnenoBarh pyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYIM (YHKUHUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHHSI, ACUMIITOTHI.

Pacnio3naBaTh KBajgpaTHuHyto (QYHKUHUIO 110 (HopMyIie, MPUBOJIUTE IPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Onpenensath noJiokKeHue rpaduka KBaApaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ kKo pUIIECHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JIs pEUISHUS 3a]1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyaxmwm y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun y=Ff(X).

NnmocTpupoBaTh ¢ TOMOIIBIO rpaduKka peaibHy0 3aBUCUMOCTb HIIU MPOIIECcC
M0 UX XapaKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.

3amaBaTh IOCJIEIOBATEIBHOCTH Pa3HbIMH  CIIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHUST €  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCIEIOBAaTEIbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YuClie 33/1a4d U3 pEaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTHUH).



Pacnio3HaBaTh ¥ TNPHUBOAWTH MpPUMEPHl KOHEYHBIX U OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH, OTPaHMYEHHBIX  IIOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIONINX ) TTOCIEI0BATEIBHOCTEH.

HmeTs npencTaBieHre 0 CX0UMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUM.

[IpuMeHsATh METO MaTeMaTHUECKOW WHAYKIIUH MIPH PEIICHUH 3a/a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl

1 HACTA 1 BBHUCIEHIAL. 11 1 https://myschool.edu.ru/
PanmonanesHelie uncna (MOBTOpEHUE)

2 OYHKLMU. Koopausarst 17 1 https://myschool.edu.ru/
rpaduku. OyHKIIUU

3 AJIFEBPAMHECKUE BbIPAMKEHIL. 7 https://myschool.edu.ru/
BeIpaxxeHus ¢ nepeMeHHbIMU

4 YPABHEHI/I}E n CH€TEMH 10 1 https://myschool.edu.ru/
YPABHEHMU M. Jlunelinble ypaBHEHUS

5 UUCJIA U BBIYNCJIEHUSA. Crenens ¢ 6 https://myschool.edu.ru/
HaTypaJIbHBIM TOKa3aTeleM
AJITEBPAMYECKUE BBIPAXKEHNW .

6 1 ¢ 23 1 https://myschool.edu.ru/
MHoOro4IeHE!

7 AHFEBPAHI{ECK_,HE BBIPAKEHNA. 14 1 https://myschool.edu.ru/
DopMyIIbl COKPAEHHOTO YMHOXKEHHS

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 https://myschool.edu.ru/

9 OYHKIUUN. Jluneiinas GpyHKIUSA 16 1 https://myschool.edu.ru/
YPABHEHUS 1 CUCTEMbI

10 VYPABHEHMUMN. Crcrems! THHEHHBIX 14 1 https://myschool.edu.ru/
ypaBHEHUH
I1

11 OBTOPEHHE, 0000IeHHE, 8 1 https://myschool.edu.ru/

cUCTEMaTH3aInsI 3HaHUH
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8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl

1 YPABHEHITA 1 HEPABEHCTBA. 20 1 https://myschool.edu.ru/
HepaBenctBa
YHCJIA U BBIUWMCJIEHHM L. i

2 1 1 Kpanpartsiit 17 1 https://myschool.edu.ru/
KOpEHb

3 YPABHEHI ITHEPABEHCTBA. 17 1 https://myschool.edu.ru/
KBagparusle ypaBHeHUS

4 AJIFEBPAMHECKUE BbIPAMEHIL. 17 1 https://myschool.edu.ru/
JIpoOHO-palioHaIbHbIC BEIPAKCHUS

PABHEHUM 1 HEPABEHCTBA.

5 Y ¢ 19 1 https://myschool.edu.ru/
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OVYHKINMN 15 1 https://myschool.edu.ru/

7 AJIFEBPAMHECKUE BBIPAMEHIL. 14 https://myschool.edu.ru/
Crenenu

8 UNCJIA U BBIYUCJIEHUSA. [lenumocTh 7 1 https://myschool.edu.ru/
IT

9 OBTOPEHHE, 0606meHIfe’ 10 1 https://myschool.edu.ru/
CUCTEMaTH3aIlus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 8 0
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9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 OVYHKINMN 25 1 https://myschool.edu.ru/
2 YPABHEHI T HEPABEHCTBA. 15 1 https://myschool.edu.ru/
KBagparusle HepaBeHCTBA
3 YPABHEHWT THEPABEHCTBA. 25 1 https://myschool.edu.ru/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU
https://myschool.edu.ru/
4 1 [IPOIPECCUU 25 1 DEIINS =
AJITEBPAMYECKUWE BBIPAXKEHU .
5) 1 ¢ 12 1 https://myschool.edu.ru/
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 34 1 https://myschool.edu.ru/
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Anrebpa. 7 knacc: yue0. 1 o01ieo0pa3oBaT. opraHu3aiyii: yriryoia. ypoBeHb /
[FO.H. MakapsiueB, H.I'. Munatok, K.1. Hemikos, U.E. ®eoktuctoB]. — M.:
IIpocsemenue.

Anre6pa. 8 kitacc: yue0. 1ist o011eo0pa3oBart. opraHu3aluii: yriyosi. ypoBeHb /
[FO.H. Makapsiues, H.I'. Munnatok, K.1. Hemkos, U.E. ®eoktuctoB]. — M.:
[Ipocsemenue.

Anre6pa. 9 kiacc: yue0. 1ist o011eo0pa3oBat. OpraHu3aluii: yriyos. ypoBeHb /
[FO.H. Makapsiues, H.I'. Munnatok, K.1. Hemkos, U.E. ®eoktuctoB]. — M.:

[Ipocsenienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Anrebpa. Metonuueckue pekoMeHaauu. 7 Kiacc : yue0. mocooue ais
obmeo6pazoBar. opranusanuii / 1. E. deoktrucroB. — M.: [IpocBemienue.
Anre6pa. MeTonnueckue peKoOMEeHAaIMu. 8 Kiace : yuel. mocooue ajis
obmeoOpazoBar. opranusanuii / 1. E. deoktrucroB. — M.: [IpocBemieHue.
Anrebpa. Metonuueckue pekoMeHaauu. 9 kiacc : yued. mocodue ajist

obmeoopazoBar. opranuzanuii / . E. deoktucroB. — M.: [IpocBelenue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

®I'C "Mos mikona" https://myschool.edu.ru/



