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COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BIYMCICHUS

Pannonanpupie uncna. CpaBHEHHE, YNOPSAOYMBAHME U apUPMETUUYECKUE NECUCTBUS C
palMOHAIBHBIMY unciiaMu. YuciaoBas npsMasi, MOAYJIb YUCIA.

Crenenb C HaTypalbHBIM IIOKa3aTelIeM M €€ CBOMCTBA. 3alKCh 4YKCIA B JIECATHYHON
ITO3UIIMOHHON CUCTEME CUUCIICHUSI.

Pemenne TekcToBBIX 3ajad apudmeTrueckuM crocoOom. Perienue 3agad U3 peanbHON
NPaKTUKU Ha YacTH, Ha JAPOOH, Ha MPOLEHTHI, NPUMEHEHUE OTHOUIEHUN W MPOMOPIUN MPHU
pElIeHUH 3a/a4, PEelIeHNE 3a/1a4 Ha ABUKEHUE, padoTy, MOKYIIKH, HAJIOTH.

JemmumocTs 1ensix uncesl. CBOMCTBA JCIMMOCTH.

IIpocteie u coctaBHbie uncaa. YETHbie U HEUETHBIE uncna. [[pu3Haku genuMoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku AETMMOCTA CYMMBI U MMPOU3BEACHUS 1EIbIX YUCEN IPU PEIICHUHN
3a71a4 C IPAKTUYECKUM COJIEP/KAHUEM.

HaubGonpmuii oOnmii neauTens U HauMeHbllee ollee KpaTHOe ABYX uucen. BzauMHo
IIpOCThIE yncia. AnroputM EBkinpa.

Jlenenue ¢ octaTKoM. ApudgMeTruuecKue onepanuy HajJl OCTaTKaMHu.

AJire0panvecKue BbIPAKEHUS

BripaxkeHne ¢ nmepeMEeHHbIMH. 3HAUYEHHE BBIPAKEHUSI C MepeMeHHbIMU. [IpencraBieHue
3aBUCUMOCTH MEXIYy BEJIMUMHAMU B BUAEC (OPMYJIBI.

ToxnectBo.  ToXIecTBEHHbIE  MPEOOpa3oBaHUsl  AIreOpanyecKHX  BBIPAKEHUH.
JIloka3arenbCTBO TOXKIECTB.

Onxownensl. OHOWIEH CTaHAAPTHOTO BHU1a. CTENEHb OJJHOWICHA.

MHorousnienbl. MHorounen cranaaptHoro Buga. CreneHb MHorowieHa. ClOKEHHE,
BBIYMTAHUE, YMHOXXEHHE U JeJIeHHe MHoroujaeHoB. [IpeoOpa3oBaHue LIETOr0 BBIPAXKEHUS B
MHorowieH. Kopau MHOrOuneHa.

@opMysbl COKPALIEHHOIO YMHOXEHMS: KBaApaT CyYMMbl M KBaApaT Pa3HOCTH JIBYX
BBIPDOKEHHM, KyO CyMMBI M KyO pa3HOCTH JBYX BBIPAXEHUH, Pa3HOCTh KBAJpPaTOB JBYX
BBIPAXXEHUM, TPOU3BEICHUE PA3HOCTH U CyMMBI JIByX BbIpaXEHUH, CyMMa U Pa3HOCTh KyOOB
IBYX BBIPA)KCHUM.

Pa3znoxenne MHOrouwieHa Ha MHOXXHUTENU. BblHeceHHe OO0IIEero MHOXXHTENS 3a CKOOKH.
Meton rpynmnupoBKH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHue ¢ ogHOM nepemeHHOM. KopeHb ypaBHeHus. CBOWCTBa ypaBHEHHMI C OJHOMU
IIEPEMEHHON. PaBHOCUIIBHOCTD ypaBHEHUN. Y paBHEHUE KaK MaTeMaTUYECKasi MOAEIb PEabHOU
CUTYallUU.

JIluHeHOE ypaBHEHME C OJHOW MEpPEMEHHOW. UMCIo KOpHEW JIMHEMHOTO ypaBHEHUS.
PemieHne TEKCTOBBIX 3a7ay C IOMOIIBIO JIMHEWHBIX YpaBHEHUM. JIMHENHOE ypaBHEHUE,
CoZieprKalllee 3HaK MOJTYJIS.

VYpaBHeHue C JByMsl MEepeMEHHbIMU. ['papuk JNHMHEHMHOro ypaBHEHHS C JABYMs
nepeMeHHbIMU. CHCTeMbI IMHEWHBIX YPABHEHHUM C IBYMS MIEpeMEHHBIMU. [ padudeckuii MeTo/q



pELIEHNs CUCTEMBI JIMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU. Perenne cucrem JIMHEMHBIX
YPaBHEHUHN C JBYMsI MEPEMEHHBIMH METOJOM IOACTAHOBKM M METOIOM cioxeHus. Cucrema
IBYX JIMHEHHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU KaK MOJIEJIb peaibHON CUTYalUU.

DOyHKUUHA

Koopaunara Touku Ha mnpsiMoid. UwuciioBble NMPOMEXYTKH. PaccTosiHue MExIy ABYMs
TOYKAMHU KOOPJAWUHATHOMN MPSIMOM.

[IpssmoyrosibHast cuctemMa KoopauHat. AOcuucca W OpAuHATa TOYKM Ha KOOPJIMHATHON
wiockoctd. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. YrteHue rpaduKoOB peanbHBIX
3aBUCUMOCTEM.

OyHKIMOHANBHBIE 3aBUCUMOCTUA MeXxay BennunHamu. [loustue ¢pyHkimu. OyHKIUS Kak
MareMaTudeckass MOJEIb pealbHOro mpouecca. O0macTe onpeaesieHuss U 001acTh 3HAYEHUU
¢bynkun. Croco6s! 3aganus ¢yHkiun. ['padux ¢pyakiuu. [lonartus Makcumyma 1 MUHIMYMa,
BO3pacTaHus U yObIBaHUS HA MIPUMEpaxX peasibHbIX 3aBUCUMOCTEH.

Jluneiinas Gynkuus, eé cBoiictBa. I'paduk nmuHeiHo# Gyukiuu. ['paduk dyHkmm y = |X|.
Kycouno-3aianabie PyHKIIUHN.

8 KJIACC

Yucia v BBIYUCICHUSA

KBagpatueie kopHH. ApudMeTHUeCKuil KBaJpaTHBIM KOpPeHb M ero cBoicTBa. [loHsTHE
MppaluoHaibHOro uMcia. JlelcTBus ¢ MppauudoHalbHbIMU yuciaaMu. CBOWMCTBAa AEHCTBHI C
MppauroHaIbHbIMU YrciaMu. CpaBHEHHE UPPALTMOHAIBHBIX YHCE.

[IpencraBienuss O pacCUIMPEHHUSX YHUCIOBBIX MHOXECTB. MHOXKECTBA HATypAIbHBIX,
LEJIbIX, PAlMOHAJIbHBIX, IEUCTBUTENBbHBIX ycen. CpaBHeHHUE uKcen. YucIoBble NPOMEKYTKH.

HeiictBuss ¢ ocrtarkamu. Ocrtatku creneHeld. [IpyMeHeHHWe OCTaTKOB K PEIICHUIO
YpaBHEHUH B LIEJIbIX YKCIIaX U TEKCTOBBIX 3a4ay.

Pa3zMepbl 00OBEKTOB OKpYKAIOIIEr0 MHUPA, IJIUTEIBHOCTH MPOIECCOB B OKPYXKAIOIIEM
mupe. CTangapTHBIM BUJ YHCIIA.

AJire0panvecKue BbIPaKEeHUs!

AnreOpaundeckas n1poOb. JlomycTrMbie 3HAYEHUS! MEPEMEHHBIX B JPOOHO-PAIMOHATBLHBIX
BbhIpaxkeHusix. (OCHOBHOE CBOMCTBO ayreOpamdeckoir apoOu. CloxeHue, BbIYUTAHUE,
YMHOXEHUE U JIeJieHHe ajredpamdeckux apoOeil. Beiaenenue 1enoil yactu airedOpandeckoun
TpoOu.

Pammonanpubie  BbIpaKeHHsS.  TOXIECTBEHHBIE  MPEOOpPA30BaHUS  PalMOHATBHBIX
BBIPAKCHU M.

JlomycTuUMBbIE 3HAYEHUS] TMEPEMEHHBIX B BBIPAKCHUSAX, COJEpKaIIUX apudmeTnyeckue
KBaJpaTHble  KOpHHM. TOXJECTBEHHbIC TMpPeoOpa3OoBaHUsSI  BBIPAXKEHUM,  COAECpPKAIIUX
apu(pMeTHIeCKre KBaJApaTHbIE KOPHH.

Cremenp ¢ 1enbIM TIOKazaTeneM u e€ cBoiicTBa. [IpeoOpa3oBaHue BBIpaKEHUH,
CcoAEpKAIIUX CTEIIEHHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenne. @dopmysia KOpHEH KBaapaTHOro ypaBHeHus. KomauuecTtBo
JNEUCTBUTENBHBIX KOPHEW KBaJApaTHOro ypaBHeHUs. Teopema Buera. YpaBHEHUS, CBOAUMBIE K



JUHEHHBIM YpAaBHEHUSM WJIM K KBaJpaTHbIM ypaBHEHUsM. KBanpaTHoe ypaBHEHHE C
rapaMeTpoM. Perenre TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO KBAIPATHBIX YPABHEHUM.

HpoOHo-panmoHaibHble  ypaBHEHUs. PelieHue JpoOHO-pallMOHATBHBIX YpPaBHEHUHU.
Pemenne TEKCTOBBIX 3a7lady C MOMOIIBIO APOOHO-pallMOHANBHBIX ypaBHeHHU. ['paduyeckas
MHTEpIIpETALNs YPABHEHUN C JBYMS IIEPEMEHHBIMU.

Yucnosble HepaBeHCTBA. CBOKCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHHE U
YMHOXEHUE YHCJIOBBIX HepaBeHCTB. OLEHMBaHHWE 3HAYECHUS BBIpAKEHHS. [[oKa3aTenbCcTBO
HEPaBEHCTB.

IlonaTHE O pemeHnn HEPaBEeHCTBA C OJHOM II€peMEHHOW. MHOKECTBO pEIICHUM
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeiHOEe HEpPABEHCTBO C OJHOM NMEPEMEHHOM M MHOXECTBA €ro peuieHud. Pemenune
JUHEWHBIX HEPABEHCTB C OJIHOM mnepeMeHHOW. CHCTeMbl W COBOKYIIHOCTH JIMHEHHBIX
HEpPAaBEHCTB C OJHOW IIEpEMEHHOM. PemieHue TEKCTOBBIX 3a7ady € ITOMOLIBIO JIMHEWHBIX
HEPABEHCTB C OJHOM EPEMEHHOM.

DOYyHKIUU

OO0sacTh ompeeNeHuss U MHOXECTBO 3HaUeHUN (QyHKIMHU. CrnocoObl 3a1aHus (yHKIIMM.
I'padux dbynkuuu. Yrenne cBoiictB QpyHkiuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKINIA,
OTPAKAIOLIUX PEABHBIE IIPOLECCHI.

Jluneiinas ~ ¢yukiusas.  OyHKIMM,  ONKUCHIBAIOIIME  MPAMYKO U OOpaTHyo
MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTHU, UX TPapUKH.

Oyuximn y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux cBoiicrBa. Kycouso-
3a/laHHbIe (YYHKIIUH.

9 KJIACC

Yucaa v BBIYUCICHUSA

Kopenb n-ii crenenn u ero cBorcTBa. CTENEHb C pPAIMOHAIBHBIM IOKA3aTeIEM U €€
CBONCTBA.

AJire0panvecKue BbIPAKEeHUs!

ToxxnecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKEHUN, COJEpPKAIIUX KOPEHb N-M CTENeHH.
ToxxaecTBeHHbIE TMPeoOpa3oBaHUs BBIPAKEHUHM, COAEpP)KAIIUX CTENEHb C PalUuOHAIbHBIM
[IOKa3aTeJIeM.

KBanparuein Tpéxunen. KopHu kBagparHoro tpéxusneHna. PasznoxkeHue KBagpaTHOIO
TpEXWICHA Ha JIMHEHHBIE MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanparusle  ypaBHeHuMsA. Ilpumepsl NPUMEHEHUM  METOJOB  PABHOCHIIBHBIX
npeoOpa30BaHUii, 3aMEHBI IEPEMEHHOM, TpaUuecKOro METo/1a IPH PEIICHUU YPAaBHEHHUH 3 -1 U
4-i1 cTereHeu.

Pemenne qpoOHO-parmoHAIBHBIX YPaBHEHU.

Pemenne cucrem ypaBHEHUM € IByMs NEPEMEHHBIMU. PemeHne mpocTeHInX CUCTEM
HEJIMHEHHBIX ypaBHEHHM ¢ JByMsl nepeMeHHbIMH. ['paduueckuil METO]l pelleHus CHUCTEMBbI



HEJIMHENHBIX YPAaBHEHUH C JByMs nepeMeHHbIMH. CUCTEMA JBYX HEJIMHEHHBIX YPAaBHEHHH C
JIBYMSI IEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYallHH.

UucnoBele HEpaBEHCTBA. PenieHne TMHENHBIX HEPAaBEHCTB. J0Ka3aTebCTBO HEPABEHCTB.

KBampaTHble HepaBeHCTBA C OJHOW IEpEeMEHHOM. PelieHrne KBaJpaTHBIX HEPABEHCTB
rpa@uyeckuM METOJIOM M METOAOM HHTEpBajioB. MeToJ HHTEpBAJIOB [JIsl pallMOHATBHBIX
HepaBeHCTB. [IpocTelimme HepaBeHCTBa ¢ TapaMETPOM.

PeleHne TEKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymMsI mepeMeHHbIMU. PernieHue HepaBeHCTBA C JBYMsI NEPEMEHHBIMMU.
CucrtemMbl HEpPAaBEHCTB C JIByMs NepeMeHHBIMH. ['paduueckuii MeToa pelieHus CHUCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMH.

DOyHKIUU

Oyukuus. CpoiicTBa (YHKUMNA: HYIHM (QYHKIHH, TPOMEXKYTKH 3HAKOIMOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKHA BO3pacTaHus U YObIBaHUS (YHKIMM, YETHBICE U HEUETHBIC (PYHKIUH,
HauOoJIbIlIee U HAUMEHbLIEE 3HaUeHUs (QYHKIUU.

KBagpatnunas ¢QyHkius u e€ cBoicTBa. lcnonb3oBaHHWE CBOWCTB KBAJpaTUYHOU
¢bynkuun ans peuwieHus 3aaad. [loctpoenue rpaduka xBagpaTuuHod QyHkuuu. I[lomoxenue
rpaduka KBaapaTUuHON (QYHKIIMH B 3aBUCUMOCTH OT €€ KoaddunneHtoB. ['papuku QyHkiuit y
=ax2, y = a(x — mP?u y = a(x — m)* +n. Iocrpoctue rpadukoB QYHKIHH C TOMOIIBIO
peodpa3oBaHUM.

HpobHo-nunelnas pynkuus. MccnenoBanue GyHKINN.

®dynkys Y = X" ¢ HaTypaIbHBIM IOKa3aTeaeM N 1 €€ rpaduk.

Yucii0BbIE NOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

[TonsiTne YK CIIOBON IIOCJIETIOBATEIbHOCTH. KoHeuHsle U OECKOHEYHbIE
rnocaeaoBaTeabHOCTH. OTrpaHUYeHHass IOCJENO0BATENbHOCTh. MOHOTOHHO BO3pacTaronas
(yObIBaromias) mocienoBaTebHOCTh. COCOOBI 3aaHus MOCAEA0BATEILHOCTH: OMUCATEIIbHBIMN,
TaOJIUYHBIH, C TOMOIIbIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

Apudmerrueckas u reomeTpudeckas rnporpeccuu. CBoicTBa WieHOB apupMETHUECKON U
reoOMeTpUYeCcKor mporpeccuii. @opMynbl N-TO ujieHa apuMETUYECKON U TeOMETPUUECKOU
nporpeccuii. @opMyiabl CyMMbl HEPBBIX N YIEHOB apu(PMETUYECKOW M TeOMETPHUYECKOU
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIAbl, KPEIAUTHI.

[IpencraBieHre O CXOJUMOCTU MOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU OECKOHEYHO
yObIBaIoIIEH reOMETPUUECKON TPOrPECCU.

Meton maremaTnueckor HHAYKUUH. [IpocTenme npumMepsl.



HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBJIsSIETCS OJIHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
obecrieuMBaeT M3YYEHHE JPYTrMX JHUCIUIUIMH KaK €CTEeCTBEHHO-HAyyHOro, TakK U
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOMUMO I TPOAOJKEHUS OOpa3oBaHUS W IS
MMOBCEHEBHOM XM3HU. Pa3BuTHE y 00yJarOmuXcs HAYYHBIX TIPEICTABICHUNA O TPOUCXOXKICHNUN
U CYHIHOCTH anreOpamdeckux aOCcTpakiuif, croco0e OTpakKeHHs MaTeMaTH4YeCKOW HayKou
SBJICHUM W TPOIECCOB B MPHUPOJIE M OOIIECTBE, POJIU MATEMATHYECKOTO MOJECIMPOBAHUS B
HAay9YHOM TIO3HAHUHU M B MPAKTHUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS U
KAaueCTB MBIIUICHUS, HEOOXOJAUMBIX JIJISl aalnTallid B COBPEMEHHOM IHM(PPOBOM OOIIECTBE.
N3yuenue anrebpbl obOecreurBaeT pa3BUTHE YMEHHsS HaONIO[aTh, CpPaBHUBAThb, HAXOJIUTh
3aKOHOMEpPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO
000OCHOBBIBaTh CBOM JECHCTBHUSA, BBIBOABI, (popMynupoBaTh yTBepxkAeHUs. OCBOoeHHE Kypca
anreOpbl 00ecreunBaeT pa3BUTHE JIOTUYECKOTO MBINUICHHUS OOYyYarOlIUXCA: OHU HUCIOJIb3YIOT
NEAYyKTUBHBIE W WHAYKTUBHBIE  pACCYXKIEHHUS, OO0OOIIEHME U  KOHKPETHU3AIUIO,
abctparupoBanrie W a”ainoruto. OOydeHue anrebpe MpernoiaraeT 3HAYUTENIbHBIA O00BEM
CaMOCTOSTENILHON JCSITEIbHOCTA 00YYalolUXCs, TTO3TOMY CaMOCTOSITEJIbHOE pEIlIeHUE 3a/1a4y
00y4YaroIMUMUCS SBJISIETCS peaau3alueit eI TeIbHOCTHOTO MPUHIIUIA 00yYEHUS.

B ctpykType nporpaMMbl yueOHOTO Kypca « Anredpa» yriiyOlnEHHOro U3y4eHus: OCHOBHOE
MECTO 3aHHUMAIOT COJEPXKATEIbHO-METOANYECKUE JIMHUM: «Yucia U BBIUHUCICHUSY,
«Anrebpanyeckre BhIpAXKEHUSN», «YpaBHEHUS U HEepaBEeHCTBa», «DyHkuun». Kaxnas u3 stux
COJIEPKATEIIbHO-METOIMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSKEHUH TPEX JIET U3YUYEHUS Kypca,
B3aMMOJICUCTBYSI C JPYrMMU €ro JuHUSIMU. B Xode wu3ydeHHss Kypca oOydaromumcs
MPUXOJUTCS JIOTUYECKU PaCCyKJIaTh, HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B
CBS3U C OTHUM B IMporpamMmy y4eOHOro Kypca «AiredOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJICTABIIEHHbIE BO BCEX OCHOBHBIX paszjeiax MaTeMaTHYeCKOTO 0O0pa3oBaHUS U
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIMMUCS OCHOB YHUBEPCAJIBHOTO MaTEMaTHYECKOTO
s3bika. CoaepKaTeIbHOM U CTPYKTYPHOM 0COOEHHOCThIO yUeOHOTro Kypca «Anredpay sBIsieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JHMHUKM «Yucia W BBIYMCICHUS» CIYXXUT OCHOBOW ISl JajbHEUIEro
M3YYEHUSI MAaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JOTUYECKOTO MBIILICHUS,
(hOopMUPOBAHUIO YMEHUSI MOJIb30BATHCS AITOPUTMAMHU, & TaKKE MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOMMBIX JJIsI TTOBCETHEBHOM >KM3HU. Pa3zBuUTHE MOHATHS O YMCIIE HA YPOBHE
OCHOBHOTO OO0IIIEro o0pa3oBaHusl CBS3aHO C PalMOHAIBLHBIMUA U UPPAIMOHAIBHBIMU YHUCIIaAMHU,
(hopMHUPOBAHHEM MPEJCTABICHUN O JCHCTBUTEILHOM YHCIIE. 3aBEepIIeHHEe OCBOSHUS YHCIOBOM
JUHUU OTHECEHO K CpeHeMy 001IeMy 00pa30BaHHMIO.

Conepxanve JByX anreOpanyeckux JIMHUN — «AJre0Opandeckue BBIPOKCHUS» U
«YpaBHEHHs] M  HEPABEHCTBa»  CHOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOyYaroluxcs
MaTeMaTUYeCKOro armapara, HEeOOXOAMMOTro Ui peHIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEAMETOB M OKpY’Kalllel peanbHOCTH. Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUs
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT  pAlMOHAIBHBIX  BBIpaXKEeHHH.  AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMAaTUKH KaK sSI3bIKA JJISI TOCTPOCHUSI MaTeMaTHYECKUX MOJICIICH,
OTIMCaHUs TIPOIIECCOB U SBJICHUN pealbHOro MUpa. B 3amaun oOydyeHus anredpe BXOAAIT TaKKe



JalbHENIee pa3BUTUE AJITOPUTMHUYECKOrO MBILIUICHHUS, HEOOXOAUMOTrO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HWH(OpPMATHKH, W OBJIAJCHHUE HABBIKAMHU JEAYKTUBHBIX PACCYXICHUM.
[IpeobpazoBanrie CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K
MaTeMaTH4ECKOMY TBOPYECTBY.

Conepxxanue  (QyHKIHOHANbHO-TpaUUECKOW  JIMHUM  HAIIEJIGHO Ha  IOJy4YeHHUe
0OyJaronMMuUCs 3HaHUH 0 QYHKITHAX KaK BaKHEUIIEH MaTeMaTUIECKOW MOJCIH JIJIsl OTIMCaHUS
U UCCJENOBAHMS Pa3HOOOPA3HBIX MPOLIECCOB M SIBICHUI B mpupoae U oOmectBe. M3yueHue
MaTepralia CIHOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS YMEHUS MCIOJb30BaTh Pa3IUYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU — CIIOBECHOT'0, CUMBOJIMUECKOT0, TpaduuecKoro,
BHOCHUT BKJIaJl B JOPMUPOBAHUE MIPEACTABICHUNA O PO MATEMAaTUKH B PA3BUTUH LIMBUIIM3ALUU
U KYJBTYPBL.

YrnyOn€HHblE  Kypc — anreOpbl  XapaKTepU3yeTcs  H3yYeHHUEM  JIOMOJHUTEIHLHOTO
TEOPETHUYECKOTro armapaTa U CBSI3aHHBIX C HUM METOJOB peElleHMs 3aaad. AnreOpa siBisercs
A3BIKOM JJISl ONUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXKHUT OCHOBOM MaTeMaTH4E€CKOIrO
MozenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MAaTEMATUUYECKUX YMO3AKIIOUEHUN W MPUHSATHIE B
anreOpe mpaBWia UX KOHCTPYMPOBAaHUA  CHOCOOCTBYIOT  (POPMHUPOBAHUIO  yYMEHHUI
00OCHOBBIBaTh M JOKA3bIBATh CYXKJICHUS, PA3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIIUIO, KPATKO U
HarjJIsifHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUW W y4aT UX NpPUMEHEHHI0. TeMm
cambIM ajiredpa 3aHUMaeT OJIHO U3 BEAYIIMX MECT B (JOPMUPOBAHUU HAYYHO-TEOPETUUYECKOTO
MBIIUICHUS 00YUYarOIINXCsl.

CormacHo y4yeOHOMYy IlaHy B 7-9 Kiaccax H3y4yaercs Y4YeOHbId Kypc «Auredpay,
KOTOPBIM BKJIFOYAET CIICAYIOIIME OCHOBHBIC pa3lenbl coaepKaHus: «Uuciia U BBIYUCICHUS,
«Anrebpanyeckue BhIpAXKEHU», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIINN.

Ha u3ydenne yueGHOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kiacce — 136 dacos
(4 gaca B Hezeno), B 8 kiacce — 136 dacos (4 yaca B Henelno), B 9 kiacce — 136 vacoB (4 yaca
B HEJZIEIIIO).



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI YUEBHOI'O KYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OEPA30BAHU S

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAThl OCBOSHHUS MPOTPAMMBI MO0 MAaTEMAaTHUKE XapaKTePU3YIOTCS B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUS:

MPOSIBJICHMEM HMHTEpeca K TPONUIOMY M HACTOSIIEMY POCCHWCKOM MAaTeMAaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JIOCTIDKCHUSM POCCHHCKMX MAaTeMaTHKOB W POCCHUCKON
MaTeMaTHYECKON IIKOJbI, K WCIOJB30BAHUIO JTHX JOCTHKCHHA B JAPYyrUX HaykKax H
NPUKIIATHBIX cepax;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

TOTOBHOCTHIO K BBIMTOJHEHUIO OOS3aHHOCTEH TpakTaHWHA W pealu3alldd ero IIpas,
MPE/ICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TPOIEAYP TPaXKAAHCKOTO 001IecTBa (HanmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)XJICHHIO ATHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHHEM JTOCTHKEHUHN
HAyK{, OCO3HAHUEM BaKHOCTH MOPAThHO-3TUUCCKUX MPHUHIIMIIOB B IEATEILHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUA:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B PEIICHUU MPAKTUUYECKUX 3a7ad MaTeMaTHYECKON
HaIPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOTrO OO0pa3oBaHUs Ha MPOTSHIKEHUU
BCEH JKM3HU IS YCIICITHON TPO(EeCCHOHATBLHON ACATEIBPHOCTH W PAa3BUTHEM HEOOXOIMMBIX
YMEHUI, 0CO3HAHHBIM BEIOOPOM U MTOCTPOSCHUEM HHIAWBUIYATBLHON TPACKTOPHUN 00Pa30BaAHUS U
KU3HEHHBIX TJIAHOB C YU4ETOM JIMUYHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K 3MOILMOHATBHOMY W AICTETUYECKOMY BOCIPUATHIO MATEMaTUYECKUX
00BEKTOB, 3a7a4, pEIICHUH, PaCCYXACHUH, YMEHHUIO BUIETh MaTEMaTHICCKIE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) neHHOCTEH HAYYHOT O MO3HAHMSA:

OpUEHTAllUeH B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS UEJIOBEKAa, NPHUPOABI M OOIIEeCTBa, NMOHMMaHUEM
MaTeMaTHYeCKOW HayKu Kak cdepbl YeTOBEUSCKON MEATebHOCTH, JTamoB €€ pa3BUTHS U
3HAYUMOCTH  JUIsl  Pa3BUTHSA  [HWBWIM3AIMW, OBJAJACHUEM  S3BIKOM MATEMAaTHKH U
MaTeMaTUYeCKOW KyJIbTypOW KaK CpPEICTBOM TIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU
MCCJIEIOBATENIbCKOM IEATeTLHOCTH;

6) ¢usnueckoro BocnuTaHHs, (OPMHUPOBAHHMS  KYJbTYPbI 370POBbSI W
IMOIUOHAIBLHOTO 0J1ATOMOTyYHsI:

TOTOBHOCTBIO TIPUMEHSTh MaTEMaTHYECKHWE 3HAHUS B HMHTEpPECax CBOErO 3J0POBbS,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HM (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIIbIXa, peryyspHas (u3udeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
MIPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOTO YK€ IIpaBa JAPYroro 4eJI0BeKa;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:



OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM IS pelieHus 3aaad B o0jacTu
COXPAaHHOCTH OKPY’KaIOIIEH cpeibl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKH WX BO3MOXKHBIX
MOCJIEJICTBUN JIJISi OKPY>KAIOIIEH Cpe/ibl, OCO3HAHUEM TJ100aIbHOTO XapaKTepa IKOJIOTHYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COIHMAJIbHON U MPHUPOJIHOM CPeAbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO EATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA Y APYTHUX
JoJIed, MpruoOpeTaTh B COBMECTHOM JIESITEIbHOCTU HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OTBITA IPYTHX;

HEO0OXOUMOCTBIO B (POPMUPOBAHMU HOBBIX 3HAHUHM, (POPMYTUPOBATH HUICH, MOHITHS,
TUIOTE3bl 00 00BEKTaxX U SBICHUIX, B TOM YUCJIE PaHEe HEM3BECTHBIX, OCO3HABATh JE(UIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMBIE PELICHUS U
nencTBud, (OpMyJIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynpTare OocBO€HUS MporpaMMbl MO MaTE€MaTUKE Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBaHus y oOydaromierocss OyayT copMHUpOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl,
XapaKTEPU3YIOIINECS  OBJIAJICHUEM  YHUBEPCAJIbHBIMH  IMO3HABATEIBHBIMU  JCUCTBUSAMHU,
YHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU JICUCTBUSMU W YHUBEPCAIbHBIMHU PETYISTUBHBIMU
IEUCTBUSIMU.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA
Bba3oBble Jornueckue aeicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB,
MNOHATUM, OTHOIIEHWH MEXIy TOHATUSAMH, (HOPMYIUPOBATh ONpEACNICHUS IOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbI MPHU3HAK KiIacCU(PHUKALMU, OCHOBAaHUS Il 000OIIEHUS U
CpPaBHEHMS, KpUTEPUU ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M NPEOOPa30BBIBATh CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHLaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUUsl B (pakrax,
JaHHBIX, HAOMIOAEHUSX M YTBEPXKACHUAX, Mpeajgararb KpPUTEPUU ISl  BbISBICHMS
3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, NEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3AKJIIOUEHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (MpsSMbIe U OT MPOTUBHOTIO),
MPOBOJIUTh  CAMOCTOSITENBHO  JIOKA3aTENbCTBA MAaTEMAaTHYECKUMX (aKTOB, BBICTPAUBATH
apryMEHTaluI0, TPUBOAUTH IPUMEPBl U KOHTPIPUMEPHI, TPUMEHITh METOJI MAaTEMATHYECKON
MHIYKIMU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;



BbIOMpaTh cmoco0 pemieHus y4yeOHOM 3ajaud (CpaBHHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HambOosIee MOAXOASIIMNA C Y4ETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KPUTEPHUER).

Ba3oBble ucciieqoBarebLCKHe 1eMCTBUSA.

UCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATENIbCKUM MHCTPYMEHT NO3HAHUs, (OPMYIUPOBAThH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIFHO YCTAHABIUBATH HCKOMOE
U IaHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY 3KCHEPUMEHT, UCCIEIOBAHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MAaTeMaTH4YEeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
co0oii;

CaMOCTOSITENIbHO (POPMYIHPOBATH OOOOIICHNS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaONIOACHUS, WCCIEAOBAHMS, OKCIIEPUMEHTA, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOLICHMI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIJIBUraTh MPEANOIOKEHUS O
€T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALUH, JaHHBIX, HEOOXOAUMBIX IJIs
pelIeHus 3a1auH;

BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(GOPMALIUIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHHS,

BBIOMPATh (POPMYy NpPEACTABICHHUS MHPOPMALMK M WUIIOCTPUPOBATH PEIIaeMble 3aJ1au
CXE€MaMH, AMarpaMMaMy, HHOU rpauKoi U UX KOMOMHALIUSAMY;

OLICHMBATh  HAAE&KHOCTh HHGOpPMALMKM 1O  KPUTEPUSM, MPEAJIOKEHHBIM  WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIEe yHUBeEpcaabHbIe yYeOHbIE 1eiiCTBHA

BOCIPUHUMATh U (POPMYIHpPOBaTh CYKICHHUS B COOTBETCTBUU C YCJIOBHUSAMH M LENISMU
OOIIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIP@XATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSICHEHWS 1O XOAY pEIIeHUs 3aJa4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3yJbTarT;

B XOJie¢ OOCYXJIECHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY O00CYX IaeMOUM TE€MbI, MPOOJIEMBI,
pelraeMoil 3a7aun, BHICKA3bIBaTh WJICH, HAILIETICHHBIC HA MOWCK PEIICHUsS, COTIOCTABIATh CBOU
CYXACHHS C CYKICHUSIMH IPYTMX YYaCTHHKOB TUANOra, OOHAPYKUBATh Pa3IUYMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITHPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHHS;

MPECTaBIATh PE3YyJbTaThl PEIICHUs 3aJayd, HKCIEPUMEHTa, UCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEN ayuTOpuu;

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M WHAMBHUIYaIbHON pabOTHI TpU
pelIeHnr Y4eOHbIX MaTeMaTHMYeCKHUX 3a/ay, MPUHUMATh LEeJb COBMECTHOM JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM paboThl, pacipeaesiTh BUABI padOT, TOroOBapUBaThCA,
00CyX1aTh MPOIIECC U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PyNNoOBBIX (hopmax paboThl (00CYXIeHHsl, OOMEH MHEHHUN, «MO3TOBbIE
MITYPMBD» W WHBIE); BBIMOIHITH CBOI YacTh pabOThl M KOOPAMHHPOBATH CBOM JEHCTBUS C



OPYTMMM 4YJIEHAaMM KOMaH[bl, OLICHUBATh KAa4€CTBO PE3yJIbTaTa M Ka4eCTBO CBOErO BKJIAJA B
OOIIHii pe3yNbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHUBepCAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

BBIBJISITH TPOOJIEMBI Ui PEIICHUS B OKU3HEHHBIX U y4eOHBIX CHUTYalUsAX,
OpPUEHTUPOBATHCS B PA3IMUHBIX ITOAX0/1aX MPUHATHUS pEeLIEHUH (MHAUBHUYyaIbHOE, IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJTOPUTM pELIEHUS 3ajayd (WIM €ro 4acTh),
BBIOHMpATh CIIOCO0 pElIeHUsI ¢ YYETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(OpMALIHH.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJAJIETh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOH 3a1a4u, CAMOMOTHUBALIMU U PE(IICKCUH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHUWU 337a4d, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHUE PE3YJIbTATA ACATEIBHOCTH IOCTABICHHOW LIEJM U YCJIOBHSM,
OOBSACHATh NPHUYMHBI JOCTHKEHUS WJIM HEIOCTHKEHUS LENM, HaXOJWTh OWMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;

BBIpAXATh SMOLMU TMpPHU H3YYEHUH MATEMAaTUYECKUX OOBEKTOB M (PAKTOB, [JaBaTh
SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydyenus B 7 KJjacce oOydYaromuiics TMOMYYHUT CIEAYIONIUE MPEIMETHBIC
pEe3yJbTaThI:

Yucaa v BIYUCICHUA

Pannonanbabie yncna.

[lepexoauTh OT OfHOM (DOPMBI 3amKcH YKCeN K Apyroi (mpeoOpa3oBbIBATh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOKECTBA HATYyPAJIbHBIX YHCEN, MHOYKECTBA LEIbIX YHCEIL,
MHOKE€CTBA pallMOHAJIBHBIX YHCEJ MPU PELICHUM 3a7ad, MNPOBEACHUU PACCYXKACHUU U
JIOKA3aTEIbCTB.

[TorumaTh 1 OOBACHATH CMBICI TIO3UITMOHHON 3aMMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YNOPSAIOYNBATH PALIUOHAIIBHBIC YUCIA.

BreinonHaTh, codeTass yCTHbIE M THUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE ICUCTBUS C
pALMOHAIIBHBIMU YHUCJIAMHU, HCIIOJb30BaTh CBOMCTBA YHCEJ W IpaBUja JICUCTBUU, NPUEMBI
pallMOHAJILHBIX BHIYMCIICHUH.

BhINoMHATH NEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU IMOKA3aTEIIAMHU.

HaxoguTh 3HaueHUsI YUCIOBBIX BBIPAXKEHUM, COAEPXKAIIMX palMOHAIbHBIE YUCIA U
CTENEHH C HATypaJbHbIM MOKa3aTesieM, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI M TPUEMBI



BBIYUCIICHUSI, COCTABJIATh U OLIEHUBATh YUCJIOBBIE BBIPAXKEHUS MPU PEIICHUU MPAKTUYECKUX
3a]a4 U 3a]a4 U3 JPYruX y4eOHbIX MPEIMETOB.

OKpyIJIsITh YKCIia ¢ 3aJaHHOM TOYHOCTBIO, & TAKXKE [0 CMBICILY IPAKTUYECKON CUTYallHH,
BBIMIOJIHATh TPUKHIKY W OLEHKY pe3yJibTaTa BBIUKMCICHUH, OLEHKY 3HAYEHUW YHCIOBBIX
BBIPA)KEHUI, B TOM YUCJIE IPU PEIICHUH NPAKTUYECKUX 3a1a4.

Pemath TekcToBBIE 3a/1a4 apU(PMETUUECKUM CITIOCOOOM, UCIIONIB30BATh TAOJIHIIBI, CXEMBI,
YEepTEkKU, APYTHe CPEACTBA IPEICTABICHUS JAHHBIX [IPU PELICHUH 33]1a4.

Pemate mpakTUKO-OpHMEHTUPOBAHHBIE 3a/a4M, CBA3AHHBICE C OTHOIICHUEM BEJIUYMH,
IPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HHTEPHPETUPOBATh PE3YJIbTAThl PEIICHUS
3a/1a4y ¢ Y4ETOM OIPaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

JlemuMOCTb.

Jloka3pIBaTh U MPUMEHSTH MMPU PELICHUH 3a]1a4 TPU3HAKU JIeTMMOCTU Ha 2, 4, 8, 5, 3,6, 9,
10, 11, mpu3HaKu IEIMMOCTH CYMMbI U IPOU3BEAECHUS LIEJIBIX YHCEL.

PacknanpiBaTh HA MHOKHUTENH HaTypaJbHbIC YUCIIA.

CB0OOAHO OnepUpoBaTh NOHATUSAMU: YETHOE YUCIIO, HEYETHOE YHMCIIO, B3AMMHO MPOCTHIE
qucIia.

Haxomute Hanbonpmuii OOLIMI NEIUTENh M HaUMEHblIee o0llee KpaTHOE 4uced U
WCIIOJIb30BaTh UX MPH PELICHUH 3a]1a4, IPUMEHATh AITOpUTM EBKiHaa.

OnepupoBarh MHOHATHEM OCTAaTKa IO MOJYJIO, IPUMEHATH CBOWCTBA CPABHEHUU I10
MOAYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

BripaxkeHus ¢ nepeMEeHHBIMH.

Hcnonb30Bath anredpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoIecce
OCBOEHHMSI y4eOHOT0 Marepuara.

Haxonuth 3HaueHHs1 OyKBEHHBIX BBIPAKEHUI NTPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

Hcnonb3oBaTh TMOHSATHE TOXKAECTBA, BBINOJIHATH TOXAECTBEHHbIE IMPEeOOpa3OBaHUS
BBIPAXEHUM, TOKA3bIBATh TOXKIECTBRA.

MHOro4sEeHHI.

BrInonHsaTh npeodpa3oBaHus LEJIOr0 BbIPAKEHUSI B MHOTOUWIEH MPUBEIECHUEM MOI00HBIX
cllaraeMbIX, paCKpbITHEM CKOOOK.

BoinonHATe JneHCTBUS  (CIOXKEHHE, BBIYUTAHHE, YMHOXXEHHE) C OJHOWIEHaMU M C
MHOTOWICHAMH, TPUMEHSATH (OPMYIbl COKPAIIEHHOTO YMHOXEHHUs (KBajapaT U KyO CyMMBbI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CyMMa M Pa3HOCTb KyOOB), B TOM 4YHCIE IS
YIPOLIEHUS BEIYUCIICHUN.

OcylecTBIATh Pa3ioKEeHUE MHOTOWIEHOB HAa MHOMKHUTENIU C MOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIIer0 MHOXHUTENS, TPYNIUPOBKH CIIaraeMbIX, TPUMEHSS (HOPMYITBI COKpPAIEHHOTO
YMHOKECHHUS.

[IpumeHsaTh mnpeoOpa3oBaHUST MHOTOYJIEHOB IS PEIIEHUS pa3JIMYHbIX 3a7ad U3
MaTE€MAaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEHN ¢ HATYpajIbHBIMH MOKA3aTENSIMU JIJIsl TPEeoOpa3oBaHus
BBIPAKCHU M.

YpaBHeHUS U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NMPUMEHSAS IMPaBWIA NEPEXOAa OT
HCXOJITHOTO YpAaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, SBISETCS JM YHUCIO KOPHEM
YPaBHECHHUS.

[Tonbupate mpuMepsl Hap 4YUCEN, SBISAIOLIUXCS PELICHUEM JMHEMHOIO YpaBHEHUS C
IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIIJIOCKOCTH TpapuK JHUHEHHOTO YpaBHEHHS C JBYMS
MEPEMEHHBIMHU, MOJIB3YACh TPpa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pemate cucteMbl IBYX JIMHEWHBIX YPaBHEHMM C JByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKHu.

CocTaBisATh W pelIaTh JMHEWHOE YpPAaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPaBHEHHUU I1O
YCIIOBHIO 3a/1ayd, WHTEPOPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM MOJYyYECHHBIN
pe3yJbTar.

DOyHKUUHA

Koopaunats! u rpaduxu.

N3o0paxkath Ha KOOPAMHATHOM TIPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbI, 3alMCHIBATh YHUCJIOBBIE MPOMEXKYTKH Ha
aredpanvdeckoM si3bIKe.

OtMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

D yHKIUH.

Ctpouts rpadku JIMHEWHBIX (PYHKIUH.

OnuceiBaTh C MOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, LI€Ha, KOJINYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD, BPEMH,
00BEM paboTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeCcTaBiICHUs U aHaidu3a WH(POpMaIK, U3BJIEKaTh U
MHTEPHPETUPOBATH UH(POPMALINIO U3 TPAPUKOB PEATBHBIX MPOLECCOB U 3aBUCUMOCTEN.

Hcnonp3oBaTh cBoWcTBa (PYHKIUU jig aHanu3a rpadUKOB peabHBIX 3aBUCHMOCTEH
(aymu GyHKUIHUHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIMU, MPOMEKYTKA BO3pACTAHUS U
yObIBaHMS (PYHKUIMHU, HAUOOJbIIEE U HAMMEHbIIIEEe 3HAUCHUS] (PYHKIIUN).

Hcnonb3oBath rpaduky A1 UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, MPU pELICHUU
3a]1a4 U3 JIPYrux yuyeOHbIX MPEAMETOB U pealbHON KU3HU.

K koniy oOydyenus B 8 KkJjacce oOydaromuiicss MOJYyYHUT CIAEAYIOIIUME MPEIMETHBIC
pe3yJbTaTHhI:
Yucia v BIYUCICHUSA
UppauunonanpHbie uncna.
[ToHuMaTh ¥ UCTIOIB30BATh MPEACTABICHUS O PACHTUPEHUN YUCIOBBIX MHOXKECTB.
CB000OIHO OMIEPUPOBATH MOHSATUSIMU: KBAJpaTHBIN KOPEHb, apu(PMETHIECKUIN KBaAPATHBIN
KOpPEHb, UPPALMOHAIILHOE YUCJI0, HAXOJUTh, OLEHUBATh KBaJpaTHbIE KOPHU, UCIOJIb3YS MpHU
HEOOXOAMMOCTH KaJbKYJSATOP, BBIMOIHATh MPEOOpa3OBaHMs BBIPAKCHHUM, COIEPKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.



Hcnonb30BaTh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTENBHBIX YHUCET IS
CpaBHEHUS, OKPYIJICHUS W BBIYUCIICHHM, W300pa)kaTh JCHCTBUTEIBHBIC YMCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOU.

Hcnonb3oBarh 3amucu OOJBIIMX W MaJbIX YUCET C MOMOIIBIO JECATUYHBIX ApoOei u
crereHe uucna 10, 3amucelBaTh W OKPYIVISATH YKCIIOBBIE 3HAYEHHUSI PEANBbHBIX BEIUYUH C
HCIIOJb30BaHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlemuMOCTb.

CB00OOHO ONEpPUPOBATH MOHSATUEM OCTaTKa [0 MOAYJIIO, TPUMEHSATH CBOMCTBA CPAaBHEHHI
0 MOJYJIO, HAXOAUTh OCTATKH CYMMBbI U MIPOU3BEIAEHUS 110 JAHHOMY MOZYJIIO.

AJire0OpanvecKue BbIPaKeHUs!

JIpoOHO-panmoHaIbHbIE BEIPAXKECHUS.

HaxoauTe nonyctrumblie 3Ha4€HUS IEPEMEHHBIX B APOOHO-PAIMOHATBHBIX BBIPAKCHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO palMOHAILHON APOOH.

BoinonssaTe npuBeneHue anreOpandeckux Jpodel K 00IieMy 3HaMEHATEeN0, CIOXKEHUE,
YMHOXEHHUE, JIeTICHNE aIreOpandecKux ApoOek.

BrInonHATH TOXKIECTBEHHBIE TPEOOPA30BaHUSI PALIMOHAJIBHBIX BhIPAXKEHUH.

[IpumensaTy mnpeoOpa3oBaHUsl BBIPAKEHUN [JII PEHICHUS pa3IUYHBIX 3aJad U3
MaTeMaTUKH, CMEXKHBIX NMPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpyMeHsATh TOHSATHE CTENEHU C IEJbIM I[0Ka3aTesieM, BBINOJIHATH MPeoOpa3oBaHU
BBIPAXEHUM, COZEPKAIINX CTETICHU C LETBIM MTOKa3aTeIeM.

NppannoHanbHbIe BBIPaKEHUS.

HaxoguTe pomycThmble 3HA4Y€HUsS TIEPEMEHHBIX B  BBIPAKEHUAX, COJEPKALIUX
apu(pMeTHYECKHUE KBaIPATHBIC KOPHU.

Breimonuate mpeoOpa3oBaHUsl UPPALUMOHAIBHBIX BBIPAKEHUM, WCIOIL3YsS CBONCTBa
KOpHEW.

YpaBHeHUS U HEPABEHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pewmate ApoOHO-panimoHaIbHbIE YPABHEHHUS.

Pemiate nuHelHbIE YypaBHEHUS C MMapaMeTpamMH, HECJIOXHbIE CHUCTEMBbl JIMHEWHBIX
YPaBHEHHM C TapaMeTPaMHU.

[IpoBoauTe wucCcieNOBaHUS YpPaBHEHHMM M CUCTEM YpPaBHEHHMH, B TOM YHCIE C
npuMeHeHneM Tpaduueckux TmpeacTaBlieHuil (yCTaHABIMBaTh, UMEET JM YpaBHEHUE WU
CHUCTEeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U TpoYee).

ITepexoauTts OT cioBecHOM (GOPMYJIUPOBKH 3alaud K €€ anreOpanyeckorl MoJenu C
MIOMONIBI0 COCTABJICHUSI YPABHEHMS WIM CHCTEMbl YpPaBHEHUM, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4y MOJTYyYECHHBIA PE3yJbTar.

[TpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPABHEHHUSI, OIIEHKH, peIaTh JIUHEHHBIC
HEpPABEHCTBA C OJHON MEPEMEHHOM W WX CHUCTEeMbI, JaBaTh TpaUUECKyI0 WILTIOCTPALUIO
MHO’KECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUU



[lorumaTe ® WCHOAB30BaTh (YHKIHUOHATIBHBIE TIOHATHS M S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), ONPEACNATh 3HaueHWE (PYHKIIMM 1O 3HAYCHUIO apTyMEHTa,
onpeaensaTh CBOMCTBA (YHKIIMHU 10 €€ TpaduKy.

Ctpouts rpaduku GyHKIUN , OMMMCHIBATH CBOMCTBA YMCIOBOM (PYHKIIMU 1O €€ rpaduky.

K xonmy oOyuenus B 9 kjiacce oOydarolmIUHCS TMOJNYYUT CIEAYIONIME TMPEAMETHBIC
pE3yJbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

CB0OOOIHO OMEpUpPOBATH MOHATUSMHU: KOPEHb N-i CTEMEHHU, CTENEHb C PalMOHAIBHBIM
II0KA3aTeJIEM, HAXOAUTh KOPEHb N-U CTENEHH, CTENEHb C PAlMOHAIBHBIM II0KA3aTeleM,
UCIIOJIb3YS MPU HEOOXOJUMOCTH KaJIbKYJSITOp, NMPUMEHATh CBOWCTBA KOpHS N-Ml cTeneHw,
CTEIECHH C PallMOHAJIBHBIM ITOKA3aTEJIEM.

Hcnonp30BaTh NOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHCEN IPU PEIICHUM 3a7ad,
IIPOBEJCHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHuBaTh W YNOPSAAOYMBATH JCUCTBUTENIBHBIE YMCIA, OKPYIJATH JIEUCTBUTEIIBHBIC
YU CJIa, BBIIOJIHATH PUKUJIKY PE3YJIbTATA BIYUCICHUI, OLIEHKY YUCIIOBBIX BBIPAKECHUMU.

AJire0panvecKue BbIPAKEHUS

CBOOOHO oOmepUpoBaTh MOHATHEM KBAJPAaTHOTO TPEXWIEHA, HAXOAUTh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PackianpiBaTh KBaApaTHBINA TPEXUWIEH HA JIMHEHHBIC MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemarb nHelHbIE U KBaJpaTHbIE YPaBHEHMsI, YPABHEHMSI, CBOJSAIIMECS K HUM, APOOHO-
palMOHAIIBHBIE YPABHEHHS.

Pewrats HECHOKHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemare JMHEVWHBIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, MWCIOJIb30BAaTh METOL
MHTEPBAJIOB, U300pakaTh pellIeHUEe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alUChIBaTh PEIIEHUE C
ITIOMOILIBIO CUMBOJIOB.

Pemars cucrembl AByX JMHEWHBIX YPABHEHHWU C IBYMs IEPEMEHHBIMU M CHUCTEMBI JABYX
YPaBHEHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS TUHEUHBIM.

PemaTe HeC0KHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C IMAPAMETPOM.

[IpumMeHATh  METOABI  PABHOCWIBHBIX  Npeo0Opa3oBaHUi, 3aMeHbl TEPEMEHHOM,
rpaguueckoro MeToJia Npyu peuieHuu ypaBHeHU 3-11 U 4-i cTeneHei.

Pemate cucTEMBl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, MU300PAKATh PEUICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOUM MPSIMOM,
3aIMChIBATh PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars ypaBHEHHs, HEpaBEHCTBA M HMX CHCTEMBI, B TOM 4YHCIE C OrPaHUYCHUSIMH,
HaIlpyuMep, B LIEJIBIX YHACIIAX.

[IpoBoauTe wuccienoBaHUs YpPaBHEHMM M CUCTEM YpPaBHEHHMH, B TOM YHUCIE C
NpUMEHEHHEM TrpapUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YPaBHEHHE WIU
CUCTEMA YPAaBHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

Pemarb TekcTOBBIE 3a7aud alreOpanvdeckuM CIOCOOOM C IMOMOIIBIO COCTaBJICHHUS
YpaBHEHUH, HEPABEHCTB, X CHUCTEM.



Hcnonbs30BaTh  ypaBHEHHUs, HEpPAaBEHCTBA M MUX CHUCTEMBI Il  COCTaBJIECHUS
MaTeMaTUYECKOM MOJENIM pPEealbHOM CUTyallMHd WU MPUKIAJAHOW 3a/Ja4d, MHTEPHPETUPOBATH
MOJIyYEHHbIE PE3YJIbTATHI B 3aJIaHHOM KOHTEKCTE.

YucsioBble NMOCI€10BATEILHOCTH M TPOTPeCCH

CB00OOHO omnepupoBaTh MOHITHAMU: 3aBUCUMOCTb, (PyHKIMS, rpaduk QyHKIIUU, IpsMast
MPOMOPLUUOHAILHOCTD, JUHEHHas (QyHKIUsA, oOpaTHas MNPOMOPIMOHAIBLHOCTh, Mapabona,
runep6osa, KyCOuHO-3a1aHHast (PyHKIHUS.

UccnenoBats QyHkiuio mno e€ rpaduky, yCTaHaBIIMBAaTh CBOWCTBA (PYHKIUH: 00JacCTh
OMpeJeeHUsl, MHOXKECTBO 3HA4YCHHM, HylIM (QYHKIUHA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXYTKH BO3pACTaHUS U YOBIBaHMSI, YETHOCTh U HEUETHOCTH, HAMOOJIbIIEE U HAUMEHBIIIEE
3HAYEHHUSI, ACUMIITOTHI.

Pacrio3naBaTh  KBaApaTH4HYyI0 (QYHKIUIO 10 (Qopmysie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUIUNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPUH.

Onpenensatb MOJOXKEHUE Trpaduka KBaJApaTUYHONM (QYHKIUMU B 3aBUCUMOCTH OT €€
KO3(PULIMEHTOB.

Crpouts rpaduk KBaApaTUYHON (QYHKLINH, ONUCHIBATH CBOMCTBA KBAAPATUYHOW (PYHKIUU
o e€ rpadukxy.

Hcnonb30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH [T pEIICHUS 3a/1a4.

Ha mpumepe kBaaparnyHod (GyHkumu ctpouth rpaduk dynkmum y =af(kx + b) + ¢ ¢
MOMOIIBIO TIpeoOpa3zoBanuii rpaduka pyHkiuu y=Ff(X).

NnmrocTprpoBaTh ¢ NOMOLIBIO rpaduKa peadbHyH0 3aBUCUMOCTh WJIM IPOLECC MO HX
XapaKTEPUCTHKAM.

Apupmernyeckasi U reOMeTPHUYECKasA MPOrPecCHu

CBoOOHO omepupoBaTh MOHATHSAMHU: TOCIEAOBATENBHOCTh, apupMeTHyeckas u
reoMeTpruYecKas Mporpeccumu.

3ajaBaTh MOCIEIOBATEILHOCTU Pa3HBIMU CIOCOOAMH: OMUCATENbHBIM, TaOJIUYHBIM, C
OMOUIbIO (OPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINOMHATE BBIYUCIEHUSI C KCIIOJIb30BaHHEM (GOpMyNl N-ro ujieHa apupMeTHUYEeCKOUH U
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxxaTh 4jeHbl OCIEI0BATENbHOCTH TOYKAMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEOBATEIBHOCTSAMM, B TOM YHCIIE 3a/1a4d
U3 pealibHOM KU3HU (C UCIIOJIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHI).

Pacrio3naBaTh ¥ IPUBOJUTH MIPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEA0BATEIbHOCTEMH,
OTpaHUYEHHBIX  TOCIEOBATEIbHOCTEH,  MOHOTOHHO  BoO3pacTaromux  (yObIBaroIIuX)
OCJIeJOBAaTEILHOCTEN.

MMeTh mpencTaBiieHHE O CXOJMMOCTH IOCJIEN0BATEIBHOCTH, YMETh HAXOJIUTh CYMMY
OECKOHEYHO yOBIBAOIIEH TE€OMETPUUECKON TTPOTPECCHH.

[IpuMeHsATh METOA MaTeMaTUYEeCKOW MHIYKLIUU MPU PEILICHUH 3a]1ay.
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W3y4YeHUs

JUTS
u



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

Pa3HOOOpa3HBIX
pealbHBIX
CUTYallUi;
MPUMEHECHHE
anmapara
YpaBHEHUU s
pelieHus
pa3HOO0pPa3HBIX
3aJ1a4 U3 CMEKHBIX
MPEIMETOB,
MIPAKTUKU.

10

UUCIIA U
BBIYUCJIEHMA.
JenumocTh

10

bubmuorexa [JOK
https://m.edsoo.ru/77e09b1
3

Bocnuranne
KYJIbTYpbI
JINYHOCTH,
OTHOIIICHUE K
MaTeMaTHKe KaK K
JacTu
00I111eY€eI0BEYECKO
71 KYJbTYPBI,
urparoiieit ocooyro
poJib B
00ILIIECTBEHHOM
pa3BUTHH;

dopMupoBaHUe
KYJIbTYpbI
BBIYHCJICHH.

11

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3allHs
3HAHUI

bubmmoteka [IOK
https://m.edsoo.ru/77e09b1

3

Bocniutanne y
y4dammxcs
YCTOWUYHBOIO
UHTEpeca K
N3y4YEHUIO
MaTEeMaTHKH,
TBOPYECKOTO
OTHOILIEHUS K
yaeOHOMI
JIEeATEIbHOCTH
MaTeMaTHYECKOTO
Xapakrepa.

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136
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8 KUIACC

Ne
n/
n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpaMMbI

YPABHEHUA U
HEPABEHCTBA.
Hepagenctpa

UUCIIA 1
BBIYMCJIIEHNA.
KBaagpaTHblit KOpEHb

KoanuecTBo 4acoB

Bceer KoHTpoabHbI

0 e padoThbI

20 1

17 1

DJIEeKTPOHHBIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK

https://m.edsoo.ru/6d40b70

4

bu6mmoreka [IOK

https://m.edsoo.ru/6d40b70

4

DopMbI peaTn3anum
BOCIUTATEILHOIO
NMOTEeHIMAJIa pa3jena

dopMHUpOBaHUE
ITOHUMAaHUs
ypaBHEHUS KaK
BAKHEUILIEH
MaTeMaTU4YECKON
MOJEeIn JUTSL
OMHCaHUS u
M3y4YeHUs
pa3HOO0Pa3HBIX
peanbHBIX
CUTYaLNI;

IIpumenenne
arnrapara
yYpaBHEHUU IS
perieHus
pa3zHo00pa3HBIX
3a7a4 U3 CMEKHBIX
MIPEAMETOB,
MIPaKTUKH.

Bocnuranue
KYJIbTYpbI
JIMYHOCTH,
OTHOIIIEHUE K
MaTeMaTuKe Kak K
4acTH
00IIIeYeT0BEYECKO
71 KYJBTYpHI,
Urparouein
0co0yl0 poiib B
O0I1IECTBEHHOM
Pa3BUTHH;
®opMupoBaHue

KYJIbTYpbI
BBIYMCIICHUM.

YPABHEHUA 1
HEPABEHCTBA.
KBagpartusie
YpaBHEHUS

17 1

bu6mmorekxa [IOK

https://m.edso0.ru/6d40b70

4

dopmupoBaHUE
MOHUMAaHUS
YpaBHEHHUS KaK
BAKHEHIIEH
MaTeMaTU4YeCKOn
MOJIEIHN JUTSt
ONMCaHUsA u
W3y4YEHUs
pa3sHOOOpa3HbIX
peanbHBIX
CUTYaLNII;

[Ipumenenne
anmnapara



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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AJITEBPAMYECKU
E BBIPAXKEHU .
Jpob6Ho-
panroHaIbHbIE
BBIPKCHUS

YPABHEHUSA U
HEPABEHCTBA.
Hpob6Ho-
pauroHaIbHbIE
ypaBHEHUS

17

19

bubmuoreka [JOK
https://m.edsoo.ru/6d40b70
4

bu6mmoreka [JOK
https://m.edsoo.ru/6d40b70
4

ypaBHEHUU TSt
perieHus
Pa3HOOOpa3HBIX
3a/1a4 U3 CMEXKHBIX
MPEeIMETOB,
MIPAKTUKHU.
dopMHUpOBaHUE
uHTEpeca K
W3Y4YEHUIO TEMbl U
KellaHue
MPUMCHSITh
MOJITy4YEHHBIE
3HAHUS B KU3HU;
dopmupoBaHUe
YMEHHS
dhopmyaupoBaTh
coOCTBEHHOE
MHEHHUE;
dopMupoOBaHHE
YMEHHUS
IJIAHUPOBATh CBOU
IEUCTBUSA B
COOTBETCTBHU  C
y4eOHBIM
3aJlaHuEM.

PazButue
HaBBIKOB
CaMOCTOATENIbHON
paboTsI,
TOTOBHOCTB K
caMm000pa30BaHUIO
" PELIEHUIO
TBOPUYECKHUX 3ajay;

dopmMupoBaHUE
OTBETCTBEHHOT'O
OTHOIIEHHUS K
00y4eHHIO;

dopmMupoBaHUE
yMEHUs
IIPEJICTaBIISITh
pe3yJbTaT  CBOEH
JIESITEIIBHOCTH.

OYHKINN

15

bubmuoreka [JOK
https://m.edso0.ru/6d40b70
4

dopmupoBaHue
yMEHUS
KOHTPOJIMPOBaTh
mporecc y4eOHOU
U MaTeMaTUYECKOU
JIeSITEIIbHOCTH;

dopmMmupoBaHue
CIIOCOOHOCTH
OCO3HaHHOT'O
BbIOOpA u
IIOCTPOEHHUS
JlaIbHEenmen



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

VHIUBUYTbHOMN
TPaEKTOPHH.

AJITEBPANYECKU
E BBIPAKEHI L.
Crenenu

14

bu6mmoreka [JOK
https://m.edso00.ru/6d40b70
4

dopMupoOBaHUE
YMEHHUS
COOTHOCHUTH
MOJTy4YEeHHBIN
pe3yabTaT c
IIOCTaBJIECHHOMN
LENIbIO;

dopmupoBaHUe
LEJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIET
O COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayK1 u
0O0IIeCTBEHHOM
MIPAKTUKU.

UUCIIA U
BBIYMCJIEHM .
JemumocTb

[ToBTOpEHME,
000011IeHNE,
cucTeMaTHu3aIus
3HaHUH

10

bubmuoreka [JOK
https://m.edsoo.ru/6d40b70
4

bubmunorexa [JOK
https://m.edsoo.ru/6d40b70
4

dopMupoBaHUe
Ka4yeCTB JIUYHOCTH,
HE00XO0IUMBIX
YEJIIOBEKY TS
OJIHOLIEHHON
JKH3HU B
COBPEMEHHOM
oO1ecTBe,
CBOMCTBEHHEIC
MaTeMaTHYEeCKOH
JIeSITCIIbHOCTH
SICHOCTH 51
TOYHOCTU MBICIH,
WHTYULIUY;

dopmupoBaHHE
MPUBBIYKU K
CaMOTIPOBEpPKE,
IMOJUMHEHHS CBOUX
JIeHCTBHI
IMOCTaBJICHHOM
3ajJa4de, JOBEICHHUS
HayaTol  paboTHI
JIO KOHIIA.

PazButne ocHOB
JIOTUYECKOTO,
3HaKOBO-
CHMBOJINYECKOTO U
AITOPUTMHUYECKOTO
MBIILICHUS;

dopmMHpoBaHHE
yMEHUU
JIENCTBOBATh o
3aJaHHOMY
ANTOPUTMY H
KOHCTPYHUPOBATh
HOBBIE.



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

Ne
HaumeHoBaHue pa3ieioB (undposbie)

n/ Bcer KoHTpO/IbH ®opMbI pean3aluu
H TEM IIPOrpaMmabl OﬁpaSOBaTeJIbeIe BOCIUTATEJIbLHOIO

n 0 bie padoThI pecypesl NOTeHUHAJIA pa3/ieia

®opMupoBaHue
IMOHUMAaHUS
KBaJpaTUYHOMU
byHKIIIN TUTS
peLIeHus
Pa3HOOOpa3HBIX
peatbHbIX
CUTYalIH;

Pa3Butne ocHOB
JIOTHYECKOTO,

bubmuorexa [JOK 3HaKOBO-
OYHKLMH 25 1 https://m.edso0.ru/133de ;HMBOHH%CKOFO
aba

AITOPUTMHUYECKO
T'0 MBIIIUICHHUS;
dopMHUpOBaHUE
MPEJCTABICHUS O
MaTeMaTU4YECKON
HayKe Kak cdepe
MaTeMaTU4YECKON
JIEATEIIbHOCTH, O
€€  3HaAYUMOCTH
JUISt pa3BUTHS
LMBWJINA3AIUY.

Bocnuranne
KYJIbTYpbI
JIAMYHOCTH,
OTHOIIICHUE K
MaTeMaTHKE Kak
K 4acTu
o01IIeUeIoBevecK
oi KYJIBbTYpHI,
Urparomen

oco0yto poiib B
YPABHEHUSA 1 bubmmoteka [IOK 0OIIECTBEHHOM

HEPABEHCTBA. 15 1 https://m.edsoo.ru/133de = pa3ButTuwy;

KBanparusie HepaBeHCTBa aba dopMupoBanue
KYJIbTYpbI
BBIUMCIICHHI,
PazButue
JIOTUYECKOTO0 M
KPUTHUYECKOTO
MBIIUIEHHUS,
KYJIbTYpbl pE€uH,
CIIOCOOHOCTH K
YMCTBEHHOMY
AKCTICPUMEHTY.



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

YPABHEHUMA 1
HEPABEHCTBA.

VYpaBHeHHUsI, HEpaBEHCTBA

U UX CUCTCMbI

25

bu6nuoreka [IOK

https://m.edsoo.ru/133de

aba

dopmMUpoOBaHUE
Ka4yecTB
JIMYHOCTH,
o0ecreunBaroIn
X  COIHMAJIBbHYIO
MOOMIIBHOCTB,
CIIOCOOHOCTH
NPUHUMATH
CaMOCTOSTENbHBI
€ pelIcHHUS,

dopMuUpoBaHUE
KauecTB
JINYHOCTH,
HEOOXOIUMBIX
YEJIOBEKY IS
MOJIHOIICHHOM
JKU3HU B
COBPEMEHHOM
o0111ecTBe,
CBOMCTBEHHEBIC
MaTeMaTH4YECKON
JIEATEIbHOCTH:
SICHOCTH u
TOYHOCTH MBICIIH,
UHTYULUU.

UMCJIOBBIE

I[NHOCJIEAOBATEJIBHOC
TN 1 ITPOT'PECCUNA

25

bubmmoteka [IOK

https://m.edsoo.ru/133de

aba

dopMHUpOBaHUE
IIPEICTABICHUN O
MaTeMaTuKe, Kak
4acTH
o0111e4enoBeyecK
Ol KyJNbTYpBI, O
3HAYMMOCTH
MaTeMaTHUKHU B
pa3BUTHH
UBWIM3AIUU U
COBPEMEHHOI'O
00I11eCTBA;

Ponp
OTEUECTBEHHBIX
YUEHBIX B
CTAaHOBJICHUHU
HayKu
MaTEeMaTHKH;
Bocnuranne y
y4Yaluxcs
YCTOWUYHBOTO
MHTEpeca K
HU3y4YEHUIO
MaTEeMaTHKH,
TBOPYECKOTO
OTHOILEHUS K
yaeOHOMU
JeATEIbHOCTH
MaTeMaTH4eCKOT



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

0 XapakxTepa.

AJITEBPANMYECKUE
BBIPAXKEHUWS. Crenenn

C palMOHAaJIbHBIM
I0Ka3areyieMm

12

bu6nmoreka [IOK

https://m.edsoo.ru/133de

aba

dopmMuUpoBaHUE
YCTOMYMBOIO U
HIMPOKOTO
UHTEpeca K
crocobam
perieHus
MO03HABATEJIbHBIX
3a1a4y
MOJIOKUTEIBHOTO
OTHOILIEHUS K
ypoKam
MaTEeMaTHKH;
dopMUpoOBaHUE
HABBIKOB
COTPYJIHUYECTBA
C yudTelneM U
CBEPCTHUKAMH B
pa3HbIX Y4eOHBIX
CUTYaIusx,
olpezieeHue
cBOEH
CcOOCTBEHHOM
MO3UIIUH.

[ToBTOpenue, 06001IeHNE,
cUCTEMaTH3alMs 3HAHUI

34

bubmmoteka [IOK

https://m.edsoo.ru/133de

aba

dopMHUpOBaHUE
MOHUMAHUS
HEO0OXO0IMMOCTH
o0OpasoBaHus,
BBIDAKEHHOH B
npeobragaHuu
yueOHO-
MO3HABATEJIbHBIX
MOTHBOB u
MPEANIOYTEHU N
COLMAITBHOTO
crocoba OILIEHKH
3HAHH;
®opMupoBaHue
yMEHUS SICHO,
TOYHO, T'PaMOTHO
u3jaratb  CBOM
MBICIIA B yCTHOU
U TUCBMEHHOMN
peuyu, TMOHUMATH
CMBICTT
ITOCTaBJICHHOMN
3a7a4u;
dopMupoBaHue
LIEHHOCTHOTO
OTHOULIEHUS K
U3YYCHUIO u
pe3yJibTaTtam
00yJeHwusI.
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[Tpu peanuzanuu Paboueit mporpaMmMbl BO3MOXKHA HHTETPALIUS OYHOTO 00yUEHHs ¢ 00y4EHHEM C
MPUMEHEHHEM JIMCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH, AIEKTPOHHBIM 00ydenueMm. [1pu opranuzamuu
00y4eHHs C MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOT UM, 3JIEKTPOHHOTO 00y4eHUs
HCIOJIb3YIOTCS YKa3aHHBIE B IaHHOM pas3jiesie IeKTPOHHbIE (LU POBbIE) 00pa30BaTEIbHbBIE PECYPCHI.




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KonauyectBo yacos
Tema ypoka
n/n Bcero
1 [ToBTOpenue. ParmonaibHpIe YKcia 1
5 IToBropenue. CpaBHeHUE, YHIOPSIIOUMBAHUE U apU(METHUECKUE 1
JeUCTBUS C pallMOHAJILHBIMH YUCIAMU
3 [ToBTOpenue. Hucoas npsiMasi, MOYJb YUCa 1
4 IToBropenue. IIponieHThI, 3aIIUCh IPOLIEHTOB B BUJE IpOOH U APOOH B 1
BUJIE IIPOLICHTOB
[ToBTropenue. Tpu OCHOBHBIE 33ja4l HA IPOLICHTHI
IToBropenue. Tpu OCHOBHBIE 33]a4l HA IPOLICHTHI 1
[ToBTOpeHme. PemeHne TeKCTOBBIX 3a/1a4 apu(METHISCKHM CITOCOOOM
3 IToBTropenue. Pemenue 3a1au u3 peanbHOI NPakTUKKU HA YacTH, APOOH, 1
MPOICHTHI, IPUMEHEHNE OTHOUICHUI ¥ MTPOMOPIHIA IPU PELICHNH 3a/1a9
9 IToBTropenue. Pemenue 3a1au u3 peanbHOI MPakTUKKU HA YacTH, ApoOH, 1
IPOLICHTHI, IPUMEHEHUE OTHOLIEHUH 1 IPONOPLMIA IPU PELICHUH 3a/1a4
10 [ToBTOopenue. PeanbHbIe 3aBUCUMOCTH; pEIICHHE 3a]]ad Ha JBU)KEHUE, 1
paboTy, OKYIIKH, HAJIOTH
11 IToBTopenue. PeasibHble 3aBUCMMOCTH; PELLICHHUE 3a/]a4u Ha JBU)KEHUE, 1
paboTy, MOKYIIKH, HAJIOTH
12 BeipaxkeHue ¢ nepeMeHHbIMH. 3HaU€HNE BBIPAKEHHsI ¢ IEpEMEHHBIMU 1
13 BripaxkeHue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU 1
14 IIpencraBneHne 3aBUCUMOCTH MEX/ly BETMUMHAMU B BUE (POPMYJIbI 1
15 [IpencraBienne 3aBUCUMOCTH MEXy BETUYMHAMHU B BUJE (OPMYJIBI 1
16 Beruucnenus no popmynam 1
17 Boruncnenus no popmynam 1
18 KonTtponbHas pabora no teme "ParmonanbHele yncia. Beipaxkenus c 1
IIEPEMEHHBIMU "
19 YpaBHeHHe ¢ 01HOU nepeMeHHoN. KopeHb ypaBHeHUs 1
20 CBoiicTBa ypaBHEHHUH C OTHOM NEPEMEHHOM 1
21 CBolicTBa ypaBHEHUI C OTHON NIEpEMEHHON 1
22 PaBHOCUIIBHOCTH YpaBHEHHI 1
23 VYpaBHEHHE KaK MaTeMaTH4ecKas MOJIENIb PEANbHOM CUTYaINH 1
24 Uucno KopHEN TMHENHOTO YpaBHEHHUS 1
25 UYucno KopHEHN IMHENHOTO ypaBHEHUS 1
26 Perrenne TeKCTOBBIX 337124 C MOMOIIBIO TMHEWHBIX YpaBHEHHI 1
27 JIuneliHoe ypaBHEHUE, COIepkKAIee 3HAK MOTYJIs 1
28 JluHeHOe ypaBHEHHE, COIeprKalee 3HAK MOTYJIS 1
29 CreneHs ¢ HaTypalbHBIM NIOKA3aTENEM 1
30 CBo¥iCTBa CTEIICHU C HATYPAJTBHBIM ITOKa3aTeIeM 1




31

CBolicTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM

32 CBoOIiCTBa CTETICHHU C HATYPaJIbHBIM ITOKa3aTeIeM 1
33 3anuch yucia B ASCATUYHON MO3UITMOHHON CHCTEME CUUCIICHUS
34 Kontponbhas padota nmo temam "JIuneitasie ypaBHeHus", "CTeneHp ¢ 1
HaTypaJbHBIM MOKa3zaresneM"
35 Opnounensl. OqHOUIEH cTaHAapTHOTO BUja. CTeneHb OAHOWIeHA 1
36 Opnownensl. OqHOWICH CTaHAAPTHOTO BHUa. CTEIeHb OTHOWICHA 1
37 MHuorousnensl. MHOroWIeH cTanapTHOro Buaa. CrerneHb MHOTOUJIeHA 1
38 MHuorounensl. MHOTOWIEH cTaHaapTHOrO BuAa. CTeneHb MHOTOWICHA 1
39 CrnosxeHue ¥ BBIMUTAaHHE MHOTOYJICHOB 1
40 CnoxxeHue ¥ BBIUUTaHUE MHOTOUYJICHOB 1
41 CrnosxeHue ¥ BBIYUTAaHHE MHOTOYJICHOB 1
42 YMHOKEHUE U JIETIEHUE MHOTOYWIEHOB 1
43 VYMHOXEHHE U eJIeHHe MHOTOWIEHOB 1
44 YMHOXKEHUE U JIETIEHUE MHOTOYWIEHOB 1
45 [IpeoOpaszoBanHme MEIOT0 BEIPAXKECHHUS B MHOTOWICH 1
46 [IpeoOpazoBaHme 1ENOTO BBIPAKCHISI B MHOTOWICH 1
47 [IpeoOpa3oBanue 1EI0T0 BBIPAKEHHSI B MHOTOUJICH 1
48 Kopuu MHOTOUICHA 1
49 Kopuu MHOrouseHa 1
50 ToxnaectBo. ToxnecTBeHHBIE TPEOOPa30BaHUS ANTreOpandecKux 1
BBIpAYKEHU I
51 ToxnectBo. ToxkecTBEHHBIC TPEOOPA30BAHUS ANTSOPANICCKUX 1
BBIPa)KCHU I
52 JlokazaTeabCTBO TOXKICCTB 1
53 KontponbHas padota mo teme "MHorouseHsr" 1
o4 AHanu3 KOHTPOJILHOM paboThI 1
55 Brinecenune o011[ero MHOKHUTEINS 32 CKOOKH 1
56 PasnoxeHne MHOrouJIeHa HA MHOKUTEIN 1
57 Pa3nosxeHrne MHOrouJ€eHa HA MHOXUTEIN 1
58 Mertox rpynmupoBKH 1
59 Pa3nosxeHrne MHOrouJ€eHa HA MHOXUTEIN 1
60 [TpousBeneHne pa3HOCTH M CyMMBI IBYX BBIPQKEHHH 1
61 IIpon3BeneHne pa3HOCTU U CYMMBI IBYX BBIpaXEHUIN 1
62 Pa3zHOCTPH KBaJpaTOB JBYX BBHIPAKCHHUN 1
63 KBazmpaT cymMmBbI 1 KBaJipaT pa3HOCTH JBYX BBIPAKCHHIMA 1
64 KBagpar cymMMBbI 1 KBaJIpaT pa3HOCTH JIBYX BBIPaKEHUN 1
65 KBaznpaT cyMMBbl HECKOIBKUX BBIPAKEHUN 1
66 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPQyKEHHIA 1
67 CyMmMa U pa3HOCTb KyOOB JIByX BBIpa)KE€HHI 1
68 Ky6 cymMMBI 1 Ky0 pa3HOCTH ABYX BbIpQXKEHUI 1




69 Pa3zHOCTh M cymMMa JBYX BBIp@XEHUN N-CTETIEHU 1
70 PaznoxeHne MHOro4eHa Ha MHOXKUTENN 1
71 KonrtponsHast pabora o Teme "®opmysbl COKpameHHOro yMHOXKEHHS " 1
72 Koopaunara Touky Ha psamMoit 1
73 UYucnoBble TPOMEKYTKH 1
74 YwucioBble TPOMEKYTKH 1
75 Paccrosinue Mexxay IByMs TOYKaMHU KOOPAWHATHON MPSIMOIt 1
76 HpSIMoyI‘OJIBHflSI cucreMa KoopauHat. AOcIcca 1 OpJJUHATa TOYKH Ha 1
KOOPAMHATHOH MJIOCKOCTH
77 HpﬂMoyl"OJ'Iijlﬂ cucreMa KoopAauHaT. AOciycca u OpJHATa TOYKH Ha 1
KOOPJIMHATHOM IUIOCKOCTH
78 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamu 1
79 [Tpumepsl rpadukoB, 3a1aHHBIX (HOpMYyITaMU 1
80 Urenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH 1
81 @OyHKIMOHATBHBIE 3aBUCUMOCTH MEX/1y BEIUYMHAMHU 1
g2 [Monsitre pynkmuy. OyHKIMSA KaK MaTeMaTHIeCKasi MOJIENb PEabHOTO 1
nporecca
83 [onsarue Gpynkun. OyHKIUSA KaK MaTeMaTHYECKasi MOJIEb PEaTbHOTO 1
nporecca
84 Ob6nacTh onpeneneHus ¥ 00JIacCTh 3HAYCHUN DYHKIIUU 1
85 Ob6nactp omnpeneneHus 1 001acTh 3HAYCHUH QyHKIIH 1
86 CrniocoOsl 3a1anus GYHKIIUU 1
87 I'padux pyHKIIIHN 1
88 Kontponsnas padora no reme "Koopannats! u rpadpuku. OyHkimm” 1
89 JIuneitnas pyHkuus, e€ cBoiicTBa 1
90 JIuneitnast GyHKIHS, €€ CBOICTBA 1
91 JIuneitnas pyHkuus, e€ cBoiicTBa 1
92 I'paduk nuneitHON QyHKIIUU 1
93 I'padux nuHeHON QyHKIMH 1
94 I'paduk nuneitHON QyHKIIUU 1
95 I'padux nuHeHON QyHKIMM 1
96 I'paduk pynkunn y = | x | 1
97 I'paduk pyakuun y = | X | 1
98 I'paduk pyHkunn y = | X | 1
99 I'paduk pyakuun y = | X | 1
100 Kycouno-3ananupie QyHKINU 1
101 KycouHo-3aanHble pyHKINU 1
102 Kycouno-3ananupie QyHKINU 1
103 KonrtponbHas padora o teme "Jlnnelinas GyHkms" 1
104 AHanu3 KOHTPOJIBHON paboTHI 1
105 VYpaBHeHUe ¢ ABYMs [TEPEMEHHBIMU 1
106 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU 1




107 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1

108 I'paduk muHEHHOTO YypaBHEHUS C IBYMS IIEPEMEHHBIMU 1

109 CucreMpl TMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1

110 Cucrembl TUHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH 1

111 I'padmyeckuit MeTo ] pelIeHNs CUCTEMBI TMHEWHBIX YPAaBHEHUH C IBYMS 1
MIepeMEHHBIMU

112 I'padmyeckuit MeTo pelIeHNs CUCTEMBI JTMHEWHBIX YPAaBHEHUH C IBYMS 1
MIEPEMEHHBIMH

113 Pemienue cucrem JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU 1
METOJIOM MOACTAaHOBKH U METOJIOM CIOXKECHHS

114 Pemrenne cucreM JTMHEHHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU 1
METOJIOM MOACTaHOBKH U METOJIOM CIOXKECHHS

115 Pemrenne cucreM JTMHEHHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU 1
METOOM TOACTAaHOBKH U METO/IOM CIIOKECHUS

116 Cucrema IByX TUHEHHBIX YPaBHEHHI C ABYMS MIEPEMEHHBIMU KaK 1
MOJI€TIb pealbHOU CUTYyalluu

117 KonTponbhast padota no teme "Cucrembl TMHEHHBIX ypaBHEHUN" 1

118 AHaM3 KOHTPOJIBHOU pabOThI 1

119 JlemumocTb nenbix guces. CBOMCTBA IETMMOCTH 1

120 JemumocTp nenbix yucenl. CBOMCTBA ACIUMOCTH 1

121 B3anMHO mipocThie unca 1

122 [Ipocteie u cocTaBHbIe yncia. YETHRIC U HEYETHBIC YHCITA 1

123 [Ipusnaku genmumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11 1

124 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1

125 [Tpu3HaKKM NETUMOCTH CYMMBbI U IPOM3BEACHUS 1IEIbIX YUCEN IPU 1
peleHny 3a1a4

126 HauGonpmmii o61mumii 1e1uTeNh 1 HAMMEHbIIIee 00IIee KpaTHOe ABYX 1
qrcen

127 Anroput™m EBknnpa. Jlenenue ¢ ocTaTkoM 1

128 CpaBHEHUS LIENBIX YHMCET 10 MOYJIF0 HaTypaJbHOIO YHCiIa 1

129 Bcepoccuiickas mpoBepodHas padboTa 1

130 IToBropenue u o6o0mmenue. CTeneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 1

131 [ToBTOopenue u 0600menne. OAHOUICHB U MHOTOUJICHBI. 1
ToxmecTBeHHBIE TPEOOPA30BaHMSI ANTEOPANIECKUX BHIPAKCHHI

132 [ToBTOpenue u 0606meHue. PopMyIbl COKPAIIEHHOTO YMHOKECHHUS

133 [ToBTropenue n o6o6mmenue. KoopanHaTe! u rpaduky.

134 [ToBTOpenue u o6o06menue. Koopaunate! u rpaduku. Jlunelinas 1
¢byHK1MS U €€ CBOHCTBA

135 IToBTropenue u o6o0meHue. Penenne cucteM JMHEHHBIX YpaBHEHHH € 1
JIBYMsI IEPEMEHHBIMU METOOM MOACTAaHOBKH U METOJIOM CJIOXKEHUS

136 [ToBTOpenue u 06061eHue. Pemenue cucreM TMHEHHBIX YpaBHEHUH C 1
TBYMSI TIEpEMEHHBIMA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




8 KVIACC

Ne KosauyecTBO yacoB
Tema ypoka
n/n Bcero

1 UwucioBble HEPaBEHCTBA 1

2 CBolicTBa YUCIOBBIX HEPABEHCTB 1

3 CBOIiCTBa YHUCIIOBBIX HEPABEHCTB 1

4 Jloka3aTesbCcTBO HEPABEHCTB 1

5 HepasenctBo ¢ nepemenHoi. CTporue u HECTpOrue HepaBEeHCTBA 1

6 HepasenctBo ¢ nepemenHoi. CTporue U HECTpOrue HEpPaBEHCTBA 1

7 CrnoxeHue 1 yMHOKEHHUE YNCIIOBbIX HepaBeHCTB. OLleHUBaHNUE 3HAYEHUS 1
BBIPKECHUS

8 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HEpaBeHCTB. OLleHMBaHUE 3HAYEHUS 1
BBIP)KEHUS

9 [TonsiTHE O pelmeHnn HepaBEHCTBA ¢ OJHOU ITepeMeHHON. MHOKecTBO 1
peleHi HepaBeHCTBa

10 [TonsiTHE O peleHnn HEpaBEHCTBA ¢ OJHOU ITepeMeHHON. MHOKecTBO 1
pelIeHni HepaBEeHCTBA

11 PaBHOcuiIbHBIE HepaBeHCTBa. HepaBeHCTBO-ClieAcTBHE

12 YucnoBble TPOMEKYTKH

13 JIuHeltHOe HEpaBEHCTBO C OJJHON IEPEMEHHOM U MHOXKECTBO €ro 1
peleHni

14 Pemrenne nuHENHBIX HEPABEHCTB € OJHOW IIEPEMEHHON 1

15 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1

16 PelreHne TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1

17 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEpPEMEHHOM 1

18 CucreMpl TMHEVHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOU 1

19 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOMN 1
MepeMEHHON

20 KonTtponbHast pabora o teme "HepaBencTtna" 1

21 KBanparnsle kopHU 1

22 Apudmernueckuil KBaJpaTHbIM KOPEHb U €r0 CBOMCTBA 1

23 ApudmeTrrueckuil KBaJpaTHbI KOPEHb U €r0 CBOWCTBA 1

24 [TonaTue uppanmoHanbHOro yrcia. JleucTBus ¢ uppanoHaIbHBIMU 1
qHclIaMu

25 CaolicTBa I€HCTBUN C UPPALlMOHAIBHBIMU YHCIAMU 1

26 CBoiicTBa IEUCTBUI ¢ UPPAMOHATHLHBIMHI YU CIAMH 1

27 CaolicTBa I€HCTBUN C UPPALlMOHAIBHBIMU YHCIAMU 1

28 CpaBHEHHE HPPATMOHATBHBIX YHCEIT 1

29 CpaBHeHUE MppallMOHAIBHBIX YUCEI 1

30 MHOX€eCTBO IeHCTBUTENBHBIX Yncel. IIpencraBienns o paclupeHnsax 1

YHCJIOBBIX MHOXKECTB




I[OHYCTI/IMble SHAYCHUA MICPEMCHHLIX B BBIPAKCHHUAX, COACPIKAINUX

31 1
apupMeTHYECKUe KBaIpaTHbIE KOPHU

32 JlonmycTHMBbIE 3HAYCHUS] IEPEMEHHBIX B BBIPAKEHUSX, COACPIKAIINX 1
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

33 ToxnecTBeHHbIe IPe0Opa3oBaHuUs BBIPAKEHUH, COAEpPIKALINX 1
apu(pMeTHYeCKUe KBaIpaTHbIe KOPHU

34 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHHH, COACPIKALIIX 1
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU

35 ToxnecTBeHHbIe IPeoOpa3oBaHuUs BBIPAKEHUH, COAEPIKALINX 1
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU

36 ToxnecTBeHHbIe IPeoOpa30oBaHus BBIPAKEHUH, COAEPIKALINX 1
apu(pMeTHYeCKUe KBaIpaTHbIe KOPHU

37 KonrtponsHas padora o reme "KBanparHsiii KopeHb"

38 KBanpatHoe ypaBHeHUE

39 dopMyna KOpHEH KBagpaTHOro ypasHeHus. KonndyecTso 1
JEHCTBUTEIBHBIX KOPHEN KBAJAPAaTHOIO YPaBHEHUS

40 dopmyna KopHeH KBaapaTHOro ypaBHeHus. KoanuectBo 1
JEHCTBUTEIBHBIX KOPHEN KBaJAPAaTHOIO YPaBHEHUS

41 dopmyna KopHeH KBagpaTHOro ypaBHeHus. KoauuecTBo 1
NeWCTBUTENBHBIX KOPHEN KBAJAPAaTHOTO YPaBHEHUS

42 dopMyna KOpHEH KBagpaTHOro ypaBHeHus. KomndyecTBo 1
JEHCTBUTEIBHBIX KOPHEN KBaJAPAaTHOIO YPaBHEHUS

43 Teopema Buera

44 Teopema Buera

45 VYpaBHeHHUsI, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSM WUJIU K KBaIPATHBIM 1
YpaBHEHUSIM

46 VYpaBHEHUs, CBOIMMBIE K JINHEHHBIM YPaBHEHHUSIM WM K KBaIPaTHBIM 1
YpaBHEHHSIM

47 KBagparHoe ypaBHeHHE C mapaMeTpom 1

48 Pemenne kBagpaTHBIX YpaBHEHHH ¢ TapaMeTpaMu 1

49 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpamMu 1

50 Pemenne kBagpaTHBIX YpaBHEHMM, CONEPIKALIUX 3HAK MOIYJIS 1

o1 Pemrenne kBagpaTHBIX YpaBHEHHUM, COAECPKANIUX 3HAK MOIYJIS 1

52 YpaBHEHHE KaK MaTeMaTHYECKasi MOJIEIb PEAIbHON CUTYyalluu 1

53 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO KBaAPATHBIX YPAaBHEHUN 1

54 KonTponbnas pabora no teme "KBagparHbie ypaBHeHHS " 1

55 PanvonansHbie BeIpaXkeHus 1

56 ToxnaecTBeHHbIE TpeoOpa3z0BaHus palliOHATBHBIX BBIPAKEHUN 1

57 ToxnecTBeHHbIe TPeoOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN 1

58 ToxnaecTBeHHbIE TpeoOpa30BaHMs PallMOHATBHBIX BhIPAKEHUN 1

59 ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUN 1

60 Anrebpanyeckas 1po0b. JlomycTrMble 3HaU€HUsI IEPEMEHHBIX B JJPOOHO- 1

palOHAJIbHBIX BBIPAXKCHUAX




Anrebpanueckas 1po0b. JlomycTUMbIE 3HAUSHHSI IEPEMEHHBIX B JPOOHO-

61 1
paIMOHATBHBIX BBIPAKECHUSIX

62 Anrebpandeckas 1po0b. JlomycTuMble 3HaUYEHUS TIEPEMEHHBIX B IPOOHO- 1
paIMOHATBLHBIX BBIPAKECHUSIX

63 OCHOBHOE CBOMCTBO aJlIreOpandecKoi 1poodu 1

64 OcHOBHOE CBOICTBO anredpandeckoi apodu 1

65 CrnokeHue ¥ BRIUMTAHUE aareOpandecKux Apooei 1

66 CrnoxeHune 1 BBIYUTaHHE ANre0OpandecKux Apooeit 1

67 YMHOXEHUE U JACNICHHE alreOpandecKux Apooeit 1

68 YMHOXEHUE U JISIICHHE areOpandeckux apooeit 1

69 YMHOXEHUE U JACJICHHE alreOpandecKux Apooeit 1

70 Bossenenue anredbpandeckoii Ipodu B CTENIECHB 1

71 KontponbHas padota mo teme "J[poOHO-panrioHabHBIE BEIpAKEHUS" 1

72 JIpoOHO-panMoHaIbHBIC YPAaBHEHHS 1
Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUHN, CBOIAUINXCS K TUHEHHBIM

73 ’ 1
YpaBHCHUSM
Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUN, CBOIAIIUXCS K TUHEHHBIM

74 ’ 1
ypaBHEHUSAM

75 Pemenue npoOHO-paliMOHAIBHBIX YPaBHEHUN, CBOISIINXCS K TUHCHHBIM 1
YpaBHCHUSM

76 Pemenne npoOHO-pallMOHAIBHBIX YPABHEHUH, CBOISIINXCS K 1
KBaJIpAaTHBIM ypaBHEHUSM

77 Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUN, CBOAAIIUXCS K 1
KBaJIpaTHBIM ypaBHEHUSIM

78 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHUHN, CBOISIIMXCS K 1
KBaJIpAaTHBIM ypaBHEHUSM

79 Pemenne npoOHO-palMOHANIBHBIX YPAaBHEHUH METOJIOM 3aMEHbI 1
MepEMEHHOMN

80 Pemenne npoOHO-paliMOHANIBHBIX YPAaBHEHUH METOJOM 3aMEHbI 1
IIEpEMEHHOM

81 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUN METOJIOM 3aMEHbI 1
MepEMEHHOMN

82 Pemenne npoOHO-pallMOHANIBHBIX YPAaBHEHUH METOJIOM 3aMEHbI 1
MepEMEHHOMN

83 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITIOHATEHBIX 1
YpaBHEHUH

84 Pemenue TeKCTOBBIX 33/1a4 ¢ TIOMOIIBIO IPOOHO-PAITHOHATBHBIX 1
YpaBHEHUI

85 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITIOHATEHBIX 1
YpaBHEHUH

86 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITMOHATEHBIX 1
YpaBHEHUH

87 Pemenne TekCTOBBIX 337124 ¢ TOMOIIBIO APOOHO-PAITMOHATBHBIX 1




YpaBHEHUH

Pemenne TekCTOBBIX 3374 € TOMOIIIBIO APOOHO-pAITMOHATBHBIX

88 . 1
YpaBHCHHIA

89 I'paduueckas uHTEpHIpEeTAIUS YPAaBHEHUI C ABYMS IIEPEMEHHBIMU 1

90 Konrtponsnas padora o teme "IpoOHo-panioHanbHbIe ypaBHEHUS" 1

91 OO6macth onpeaesieHus] 1 MHOYKECTBO 3HAYCHUH (PYHKITUN 1

92 OO6nacTp orpeeieHUs] © MHOXXECTBO 3HAUCHHUH (DYHKIMU 1

93 Crnioco0bl 3a1anust GyHKITUN 1

94 I'padux GpyHKIIHN 1

95 Urenue cBoiicTB pyHKumu 1o e€ rpaduxy. [Ipumepsr rpadhukon 1
(GYHKIUH, OTpaXKAIONIMX PeaTbHbIC TPOIECCHI

9 OyHKIHH, OMUCHIBAIOIIUE MPSMYIO M 00OpaTHYIO MPOTOPIIHOHATHHBIC 1
3aBUCUMOCTH, UX I'paduKu

97 OyHKIHMH, OMMUCHIBAIONTUE MPSMYIO B 00PaTHYIO MPOMOPIIHOHATBHBIE 1
3aBHCUMOCTH, UX IpaduKu

08 @OyHKIUH, OMKCHIBAIOIIUE MIPSIMYIO B OOPATHYIO MPOMOPIIHOHAIBEHBIC 1
3aBUCHMOCTH, X TpaduKu

99 OyHkuus Y = X2 1 €€ cBoicTBa 1

100 Oyukuus Y = X2 u e€ cBoicTBa 1

101 Oyukuus Y = X3 u e€ cBoiicTBa 1

102 OyHKIMs Y =K/X U €€ CBOICTBa 1

103 OyHKIMA Y =K/X 1 e€ CBOICTBa 1

104 DyHKIH Y =VX U €€ cBOMCcTBa 1

VH

105 KontponbHas padora no reme "®dynkuun" 1

106 CreneHs ¢ IeIBIM IT0Ka3aTeaeM 1

107 CBoiicTBa CTENEHH C IEIBIM ITOKa3aTeaeM 1

108 CBolicTBa CTEIEHH C IIEJIBIM ITOKa3aTeIeM 1

109 CBoiicTBa CTENEHH C IEIBIM ITOKa3aTeaeM 1

110 [IpeoOpazoBaHme BEIpAXKEHUH, COCPIKANUX CTEIICHH C [IETBIM 1
IoKa3aTejieM

111 [Ipeobpa3oBaHue BbIpax)eHH, COAEPIKAIIUX CTENEHH C LIETbIM 1
IoKa3aTejieM

112 [Ipeobpa3oBaHue BbIpax)eHH, COAEPIKAIIUX CTENEHH C LETbIM 1
IoKa3aTelieM

113 CrangapTHBIN BUJT YKCTa 1

114 CranpapTHbIN BUA yncaa 1

115 eMCTBHS C YMCIIaMH, 3aITMCAHHBIMU B CTAHIAPTHOM BHJIE 1

2

116 JleficTBUS ¢ YUCIaMH, 3alIMCAHHBIMU B CTaHJAPTHOM BHJIE 1

117 Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MUpPA, [UTHTEILHOCTD MPOIIECCOB B 1
OKpYKaroIleM MUpe

118 Pa3mepbr 00bEKTOB OKPYXKAIOIIET0 MUpPA, [UTHTEILHOCTD MPOIIECCOB B 1

OKpY>KaloIlleM MUpe




PazMepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTEILHOCTh MPOLIECCOB B

119 1
OKpY>KaroIieM MHpe

120 JleneHue ¢ octaTkoM 1

121 CpaBHEHHUS 1EJIBIX YHUCET TI0 MOTYJII0 HATYPAJIIbHOTO YKCia 1

122 CpaBHEHHUS 1EJIBIX YHUCET IO MOYJII0 HATYPAJIIbHOTO YKCia 1

123 CBoiicTBa CpaBHEHHUH IO MOTYJIIO 1

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO 1

125 OcTaTk CyMMBI ¥ TIPOM3BEACHUS 10 IAHHOMY MO/TYJTIO 1

126 Konrponsnas padora no remam "Crenenn", "Jlenumocts"/ 1
Bcepoccuiickas npoBepouHas pabota

127 Urorosas xoHTposbHas padora / Beepoccuiickasi mpoBepouHas paboTa 1

128 [ToBTropenue u o6o0meHue. Penienne TMHEHHBIX HEPABEHCTB C OTHOM 1
IIEPEMEHHOM U CUCTEM JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU

129 [ToBTropenue u o6o0mIeHue. Penienne TMHEHHBIX HEPABEHCTB C OTHOM 1
IIEPEMEHHOM U CUCTEM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN

130 [ToBTOpenue u 06o6menue. ToxaecTBEHHbIE TPe0Opa3OBaHuUs 1
BBIpXXEHUH, coiepkaiux apupMeTnyeckie KBaJapaTHbie KOPHU

131 [ToBTropenue u o6o0meHue. Pemenne kBagpaTHeIX ypaBHeHUH. Pemenne 1
TEKCTOBBIX 33]1a4 C IOMOIIbIO KBAaIPAaTHBIX YpPaBHCHUI

132 [ToBTOpenue u 06o0meHue. Penenue 3a1a4 u3 peaibHON KU3HH 1

133 [ToBTOpenue u 06o6menHue. ToxaecTBEHHbIE TPe0Opa3OBaHuUs 1
paIMOHaTIbHBIX BRIPAXKEHUN
[ToBTropenue n o6o0menue. Pemenne 1poOHO-paIOHAIBHBIX

134 YpaBHEHH, CBOAIIUXCS K IMHESHHBIM WA K KBAJAPATHBIM YPABHECHUSIM. 1
Pemrenune TeKCTOBBIX 3324 C MOMOIIBIO JPOOHO-pAIIMOHATTEHBIX
YpaBHEHUH

135 [ToBTOpenue u 06061IeHue. Perienue TeKCTOBBIX 3a/1a4 pa3InyHbIMU 1
crocobamu

136 [ToBTOpenue u 06o6meHue. Pemenue 3aaad u3 peaabHOM KU3HU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

Ne T KonuvecTBo yacos
eMa ypoka
n/m Bcero
Oynkiusa. CroicTBa QYHKIMMA: HYTH QYHKIIUHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA KIIMH, TPOMEXYTKH BO3pACTaHUs U YObIBAaHUS
1 ’ 1
KLIUH, YETHBIE U HEUETHBIC KIIMW, HauOoJIblIee U HauMEHbIIee
YH > YH )
3Ha4YeHUs1 QyHKIUU
Oynknusa. CroicTBa QYHKIMHA: HYTH QYHKIIUHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA KIIMH, TPOMEXKYTKHU BO3PACTAHUS U YOBIBAaHUS
2 ’ 1
byHKIMY, Y€THBIE U HEUETHBIE QYHKIIUU, HaHOOJIbIIIee U HAaUMEHbIlIee
3Ha4YeHUs1 QyHKIUU
3 [TocTpoenue rpadgukoB QyHKIMI C MOMOIIBIO MPpeoOpa3oBaHMI 1
4 [Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO MPEOOPA30BAHMIA 1
5 KBanparuslit Tpéxunen. Kopau kBagpaTHOro TpéxuieHa 1
6 Pasnosxenne kBagpaTHOro TpEXuieHa Ha JINHEWHbBIE MHOKHUTEIN 1
7 Pa3noxxeHue kBaJipaTHOTO TPEXUIEHA HA JTMHEHHBIE MHOXHUTEIU 1
8 KBagparuunast pyHKIus 1 €€ CBOHCTBA 1
9 [Tapaboina, KOOpAMHATHI BEPIIMHBI TAPa0OIIbl, OCh CHMMETPHUH 1apadoIibl 1
9 2
10 [TocTpoenue rpaduka KBaApaTHIHON PYHKIIUU 1
11 [Toctpoenue rpaduka KBaAPaTUIHON (YHKIIHH 1
12 [TocTpoenne rpaduka KBaApaTHIHON PYHKIIUU 1
13 [Tonoxenue rpaduka KBaAPaTUIHON (PYHKIIUN B 3aBUCUMOCTH OT €€ 1
K03 (HULIIEHTOB
14 [Tonoxenue rpaduka KBaApaTUYHON (PYHKIIUU B 3aBUCUMOCTH OT €€ 1
K03 (HUIIMEHTOB
15 Hcnonb30BaHne CBOMCTB KBaApaTUUHON (QYHKIUH JUIsl pELIeHUs 3a/1a4
16 Vcnonb3oBaHue CBONCTB KBaJIpaTUYHOM (DYHKIMM JUIs pELIeHus 3a1a4
17 Hcnonb30BaHne CBOMCTB KBaApaTUYHON (QYHKIUH JIUIS pELIeHMs 3a/1a4
18 Crenennblie QYHKIIMU C HATYpATbHBIMU MTOKA3aTEISIMH, UX TPAQUKU U 1
CBOMCTBA
19 Crenennblie QYHKIIMU C HATYPATbHBIMU MTOKA3aTEISIMH, UX TPaQUKU U 1
CBOMCTBA
20 CrenenHble (YHKIIMN C HATYpPaTbHBIMU ITOKA3aTEISIMU, X TpaQuKu 1 1
CBOMCTBA
21 Crenennbie QYHKIIMU C HATYPATbHBIMU MTOKA3aTEISIMH, UX TPAQUKU U 1
CBOMCTBA
22 I'paduxu Gpyskmmit: y=Vx , y=3x,y=| x| 1
23 I'padukn dyskmmit: y =Vx , y=3Vx , y=| x | 1
24 I'paduxu Gpyskmmit: y=Vx , y=3x,y=| X| 1
25 KonTponbhas padora no teme "®yHkuun" 1
26 [ToHsiTHE O pelIEeHNM HEPABEHCTBA C OJHOM NEpeMEHHON. MHOXKECTBO 1

peI_HCHI/Iﬁ HCPAaBCHCTBA




27 KBanpaTHble HEpaBEHCTBA C OJHON IEPEMEHHOM 1
28 KBanparnbie HepaBeHCTBA ¢ OJHON MTEPEMEHHON 1
29 Pemienue HepaBeHCTB TpagUUECKUM METOIOM U METOJIOM HHTEPBAJIOB 1
30 Pemenue HepaBeHCTB rpad)MuECKUM METOJIOM M METOJIOM MHTEPBAJIOB 1
31 HepaseHncrBa, coneprkalne 3HaK MOIYJIA 1
32 HepaBeHcTBa, comeprkamiyue 3HaK MOTYIIS 1
33 Cucrembl HEpaBEHCTB C OAHOM MePEMEHHOMN 1
34 CucreMbl HEpaBEHCTB C OJHOM EpEMEHHON 1
35 Perienue TekcTOBBIX 3a/a4 C IOMOIIBIO HEPABEHCTB, CUCTEM HEPAaBEHCTB 1
36 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
37 HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMU. Perienne HepaBeHCTBa ¢ ABYyMs 1
NIEPEMEHHBIMU
38 I'paduueckuii MeTOI peIIeHUs] CHCTEM HEPABEHCTB C IBYMS 1
MIEPEMEHHBIMH
39 CucTeMbl HEPaBEHCTB € JABYMs IEPEMEHHBIMU
40 KontponbHas padota nmo teme "KBanpaTHbsie HepaBeHCTBA"
41 bukBanpaTHbie ypaBHEHUs
ITpumepbl NpUMEHEHUI METOJOB PABHOCUIIBHBIX ITPe0Opa3oBaHui,
42 3aMEHBI IepEeMEHHOMN, TpaduYecKoro MeTo/1a Py PEIIeHUH ypaBHEHUN 1
3-it u 4-1 creneneit
[Tpumepsl NpUMEHEHUI METOI0B PABHOCHIILHBIX MTPe0Opa3oBaHui,
43 3aMeHBI IEPEMEHHOM, TpapUUECKOro METOA MPH PELICHUN YPaBHEHUI 1
3-ii u 4-1 crenenei
[Ipumepsl npUMEHEHH METO/10B PABHOCUIIBHBIX IPE0Opa30BaHMi,
44 3aMEHbI IepeMEHHOMN, TpauYecKoro MEeTo/1a MU PEeIIeHNN ypaBHEHUN 1
3-i1 u 4-1i creneHe
45 Pemenue 1poOGHO-paliMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB 1
46 Pemenue npoOHO-pallMOHAILHBIX YPaBHEHUN U HEPABEHCTB 1
47 Pemenue 1poOGHO-paliMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB 1
48 Pemenue 1po6HO-paliMOHaBHBIX YPAaBHEHUI U HEPABEHCTB 1
49 Pemenne cucreM ypaBHEHUN ¢ AByMsI IEPEMEHHBIMU 1
50 Pemenue cucrem ypaBHEHUH C IBYMsI IEPEMEHHBIMU 1
51 Pemenne npocTenmmx CUCTEM HENMHENHBIX YPABHEHUH C IBYMs 1
TIepEMEHHBIMH
50 PerreHne nmpocTeUInX CUCTEM HENMHENHBIX YPABHEHUH C IBYMs 1
NePEMEHHBIMU
53 Pemrenne nmpocTeMmmx CUCTEM HENMHENHBIX YPABHEHUH C IBYMs 1
NepPEMEHHBIMU
54 Pemrenne nmpocTenmmx CUCTEM HENMHENHBIX YPABHEHUM C IBYMs 1
MIepEMEHHBIMH
55 I'paduueckuii MeTOJI peIIeHus] CHCTEMbl HETMHEWHBIX YpaBHEHHH ¢ 1
JBYMS IEpEMEHHBIMU
56 I'padmueckuit MeTo perieHus CHCTEMbl HETMHEWHBIX YPaBHEHUH C 1




ABYMA ICPCMCHHBIMHA

CucreMa IByX HEJTMHEMHBIX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU Kak

S7 MOJIEb PEATbHOM CUTYAllUHN 1

58 Cucrema IByX HEJTMHEHHBIX YPABHCHH C ABYMS TEPEMECHHBIMU KaK 1
MOJIETIb peabHOU CUTYyalluu

59 Cucrema IByX HEJTMHEHHBIX YPABHCHH C ABYMS IEPEMECHHBIMU KaK 1
MOZEJIb peabHON CUTYalluH

50 Cucrema IByX HEJIMHEHHBIX YPaBHEHH C ABYMS [IEPEMEHHBIMU KaK 1
MOJIETIb pealbHOU CUTYyalluu

61 Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoOM 1

62 Cucrema HETMHEWHBIX YPAaBHEHUM C ITapaMeTPOM 1

63 Cucrema HETMHEWHBIX YPAaBHEHUM C ITapaMeTPOM 1

64 [Ipocreiimme HepaBeHCTBA ¢ ABYMSI IEPEMEHHBIMU U UX CUCTEMBI 1

65 KonTponbnas pabota no Teme "YpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI" 1

66 [TonsiTue uncnoBoy nocienoBarenbHOCTH. KoHeuHbIe 1 OECKOHEUHbIE 1
MOCJIeI0BATETLHOCTH

67 OrpanuydeHHas MocieA0BaTeIbHOCTE. MOHOTOHHO BO3pacTaroas 1
(yObIBaro11as1) MOCIEI0BATEIBHOCTh

68 Crioco0FI 3a7aHus IT0CIICIOBATCIBHOCTH: OIIMCATCILHBIN, TAOJTHYHBIH, C 1
MOMOIIBIO (POPMYIIBI N-TO YJIeHa, PEKyPPEHTHBIIN

69 Apudmerndeckast 1 reoMeTpUIecKas IpOrpeccuu 1

70 Apudmerrdeckas 1 TeOMETPUIECKas IPOTPECCUU 1

71 CBoiicTBa 4eHOB apu(METHYECKON M TEOMETPUIECKOM Mporpeccuit 1

72 CBoiicTBa useHOB apu(pMETUUECKON 1 TeOMETPUIECKOI Iporpeccuit 1

73 ®opmyIbl N-ro wieHa apuPMETUYECKO U TeOMETPUUECKOI MpOrpeccuii 1

74 ®opmyiiel N-ro YjeHa apuPMETHIECKON U TeOMETPUUECKON Iporpeccuit 1

75 ®opmyIbl N-ro wieHa apuPMETUYECKO U TeOMETPUUECKOI MpOrpeccuii 1

76 DopMysbl CyMMBI IEPBBIX N WIIEHOB apu(pMETHIECKON U 1
reOMETPUYECKON IPOTrPECCU

77 DopMysbl CyMMBI IEPBBIX N WIEHOB apu(pMETHIECKON U 1
reOMETPUYECKON POTPECCU

78 DopMyIIbl CYMMBI TIEPBBIX N YJICHOB apUPMETHIECKON U 1
r€OMETPUYECKON ITPOTPECCUI

79 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI i KPEIUTHI 1

80 3amaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAIBI U KPEIUTHI 1

81 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI i KPEIUTHI 1

82 3a/1auu Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI i KPETUTHI 1

83 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI i KPEIUTHI 1

84 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI H KPEIUTHI 1

85 3aauu Ha MPOLEHTHI, OAHKOBCKUE BKJIAAbI M KPEIUTHI 1

86 [IpencraBieHrne 0 CXOAUMOCTH MOCIEIOBATEILHOCTH, O CYMMHPOBAHUHT 1
0eCcKOHEYHO yOBIBAIOIIEeH reOMEeTPHUIECKON IPOTPECCHH

87 [IpencraBnenue 0 CXOAUMOCTH MOCIEA0BATEIBHOCTH, O CYMMUPOBAHUU 1




0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM Mporpeccun

88 Meroa MaTeMaTH4eCKON MHIYKITMH

89 MeTtoa MaTeMaTH4eCKON HHIYKIUU

90 KontponbHas padota mo Teme "HucinoBbie MOCIEI0BATEILHOCTH 1 1
nporpeccun”

91 Kopensb n-it crenenn. CBoiicTBa KOpHS N-i CTEIICHU 1

92 Kopens n-ii crenenu. CoiicTBa KOpHs N-i cTeneHn 1

93 Kopens n-it crenenn. CBoiicTBa KOPHS N-i CTEIICHU 1

94 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

95 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

96 CreneHs ¢ palmOHATLHBIM MTOKA3aTeNeM U e€ CBOMCTBA 1

97 ToxnaecTBeHHbIE TPeoOpa30BaHus BhIPAXKEHUN, COJEPIKAIIUX KOPEHb N-i 1
CTEIeHU

08 ToxnecTBeHHBIE MPeoOpa30BaHMs BRIPAKECHUN, COJEPIKAIINX KOPEHb N-i 1
CTETEeHU

99 ToxnecTBeHHBIE MPeoOpa3oBaHMs BRIPAKECHUN, COJEPIKAIINX KOPEHb N-i 1
CTCTICHH

100 ToxnecTBeHHbIe TpeoOpa30BaHus BRIPAKEHU, COJIEPKAIINX CTEIEHD C 1
paloHaIbHBIM ITOKa3aTelIeM

101 ToxnecTBeHHBIE MPeoOpa30BaHUs BRIPAKCHUM, COJIEPIKAIINX CTETICHD C 1
paloHaIbHBIM ITOKa3aTelIeM

102 Kontponbnas padota mo teme "CTerneHb ¢ parioHaIbHBIM MTOKa3aTeneM" 1

103 [ToBTOpenue u 06o6meHue. Yrcna 1 BIYUCICHUS (3aIUCh, CPaBHEHHE, 1
JENCTBHS ¢ NEHCTBUTENFHBIMU YMCIIAMU, YACIIOBAS MIpsiMast)

104 [ToBTOpenue u 06061eHue. Ynicna 1 BeIYUCIEHUS (3a1Ch, CPaBHEHHE, 1
JEUCTBUS ¢ ICHCTBUTEILHBIMH YUCIIAMH, YACIIOBAS MIPsIMast )

105 [ToBTOpenue u 0606menue. Yrcna u BeIYUCIeHus (IPOICHTHI, 1
OTHOIIEHHUS, IPOIIOPIIUH )

106 [ToBTOpenue u 0606menue. Yrcna u BeIYUCIeHUs (IPOICHTHI, 1
OTHOIICHUS, TIPOTIOPIIUH )

107 [ToBTOpenue u 06061menue. Yncna u BeIuMciieHus (penieHye 3aiad u3 1
peanbHOM KU3HN)

108 [ToBTOpenue u 0606menue. Uncna u BeIYUCIeHUs (peleHne 3a1ad u3 1
peanbHOM KU3HN)

109 [ToBTOpeHue u 06061meHue. Uricna 1 BeIYUCIEHUS (OKpYTICHHE, 1
MpUOIIKEeHNE, OLIEHKA)

110 [ToBTOpenue u 06061eHue. TekcToBble 3a1auu (pelIeHne TEKCTOBBIX 1
3a1a4 apu(pMETHIECKUM U alITeOpandecKuM CIiocooamm)

111 [ToBTOpenue u 0606meHue. TekcToBbIe 3a1a4n (pemIeHne TEKCTOBBIX 1
3a/1a4 apupMETHIECKUM U anredpandeckuM crocodaMu)

112 [ToBTOpenue u 06061meHue. TekcToBbIe 3a/1a4n (pelIeHne TEKCTOBBIX 1
3a/1a4 apuhMETHIECKUM U anredpandeckuM crocodamu)

113 [ToBTOpenue u o6obmeHne. TekcToBbie 3a1aun (PereHne TEKCTOBBIX 1




3a7a4 apu(METUYECKUM U aJIreOpandeckuM Croco0ammu)

114

[ToBTOpenue n o6obmenne. TexcToBbie 3a1aun (PEIIeHuE TEKCTOBBIX
3a/1a4 apu(PMETHIECKUM U alTeOpandecKuM Crocodoamm)

115

[ToBTOpenue u 0600menHue. TekcToBbIe 3a1a4n (PelIeHNue TEKCTOBBIX
3a/1a4 apu(PMETHIECKUM H alreOpandecKuM CIiocooamm)

116

[ToBTropenue u o6o0meHue. AnredpanyecKie BbIpaKEeHUs
(mpeobpa3oBaHue anreOpanuecKuX BRIPAKCHUM, COJEPIKAIINX CTCIICHD C
LIETIBIM TTOKa3aTeJIeM )

117

118

119

[ToBTOpenue u 06obmEeHne. AnredOpanyecKue BEIPKCHHS
(mpeoOpazoBanue alreOpandecKuX BBIPAKEHHH, COACPIKAIMX CTENEHb C
LIEJTIBIM TTOKa3aTeJIeM )

[ToBTOpenue u 06obmeHre. AnredOpanvyecKue BEIPKCHHS
(mpeoOpazoBaHue ANTeOpandeCKUX BBIPAKEHHIA, COACPIKAIIMX CTEIICHbD C
EJIBIM TTOKa3aTesIeM)

[ToBTOpeHMNe u 06001IeHNE. ANreOpanuecKre BhIPaXKEHUs

(mpeoOpa3oBaHue anreOpanuecKux BhIPAKEHUM, COIEPKAIINX
apudmeTnyecKuil KBapaTHbII KOPEHb)

120

[ToBTOpeHMNe u 06001IeHNE. ANreOpanuecKre BhIPaXKEHUs
(mpeobpazoBanue aNreOpanvdecKux BhIPAKEHUM, CONEPKAIINX
apu(METHIECKUI KBaIPATHBI KOPEHB)

121

122

123

[ToBTOpeHMNe u 06001IeHNE. ANreOpanyecKre BhIPaXKEHHs
(mpeobpazoBanue aNredOpanvdecKux BhIPAXKEHUMN, COJIEPIKAIINX
apu(METHIECKUI KBaIPATHBI KOPEHB)

[ToBTOpenue n 0600mIeHNe. Anredpandeckre BoIPaKeHHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUI )
[ToBTOpeHune u 060061IeHNE. ANreOpanuecKre BhIpaXKeHHs
(mpeobpazoBaHMe LENBIX U JPOOHO-PAllMOHATIBHBIX BEIPAXKEHUI )

124

125

126

[ToBTOpeHue u 06061IeHNE. ANreOpanyecKre BhIPaXeHHs
(mpeoOpa3zoBaHue LIETBIX U IPOOHO-PAIIIOHATBHBIX BHIPAKEHU)
IToBTOpenue u o6o0meHue. Anredpanyeckie BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH )
[ToBTOpenue u 06odIIeHNe. AnredOpandeckrue BEIpaKEeHHs (pa3ioKeHNe

MHOTOYJIEHa Ha MHOKUTENH, B TOM YHUCJIE C UCTIOIb30BaHUEM POPMYIT
COKPAIIICHHOT'O YMHOKEHHSI)

127

[ToBTOpenue u o6odIIeHNe. Aredpandeckrue BEIPpKEHHS (pa3ioKeHUE
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C UCTIOIB30BaHUEM (hopMy
COKPAIIEHHOT'O0 YMHOKEHHSI)

128

129

[ToBTopenue u o6o0meHue. Anredpanyeckre BbIpaKeHuUs (pa3iokeHue
MHOTO4YJIEHa Ha MHOKUTENH, B TOM YHCIIE C UCTIOJIb30BaHUEM (POPMYIT
COKPAIIEHHOT'O0 YMHOKEHHSI)

IToBTOopenue u o6o0meHue. Anredpanyeckie BbIpaKeHUs
(MozienMpoBaHue C MOMOIIBIO (HOPMYJT peabHBIX MPOLIECCOB U SBJICHHIA)

130

OyHKIMH (TOCTPOCHKE, CBOWCTBA U3YUYEHHBIX (DYHKIINMN)

131

[ToBTOpenue u 0606menue. yHKIUHU (MIOCTPOSHHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIINN)




[ToBTOpenue u 0606menue. yHKIUHU (MOCTPOCHHUE, CBOMCTBA

132 N 1
M3YUCHHBIX (DYHKITHIA)

133 [ToBTOpenue u o606menne. @yHkiuu (rpadudeckoe pereHue 1
YpaBHEHUHN U UX CUCTEM)

134 [ToBTOpenue u 0606menne. @yHkIuu (rpaduueckoe pereHne 1
YpaBHEHHH U X CHCTEM)

135 HroroBas KoHTpoOJIbHAsI paboTa 1

136 [ToBTOpenue u o6odmenne. @yHKIUU (MOICTUPOBAHUE PEATTbHBIX 1
MIPOLIECCOB)

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Koxn . .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
LA NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna u BBIYUCIECHUS
11 BbinonHATe, couyeras YCTHbIE M IUCbMEHHbIE NPUEMBI, apu(pMETHYECKUE AECHCTBUS C
' paLMOHATIBHBIMU YUCIIAMU
HaxonuTe 3HaUYe€HUS YUCIOBBIX BBIPAKCHHI, MPUMEHITH pPa3sHOOOpa3HBIE CIIOCOOBI H
1.2 npuéMBbl BBIUYMCIICHUS 3HAYEHUH APOOHBIX BBIPAKEHHUN, COACPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE 1pooU
[lepexoauth OT OnHOW (POPMBI 3aITUCH YHCEN K JAPYroi (MpeoOpa3oBBIBATh JECATUIHYIO
13 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHbIE YUCIIA
1.5 OxpyrisTh uncna
16 BbINOMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIEHUM, OLICHKY 3HAUEHUH YHCIIOBBIX
' BbIpaXCHUI. BBINOIHATE AEMCTBUSI CO CTENEHSAMHU C HATYPAJIbHBIMU [10Ka3aTEIsIMU
1.7 [TprMeHATH MPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATypaJIbHBIX YUCEll
Pemate MpakTUKO-OPHUEHTUPOBAHHbIE 3a7ayd, CBSI3aHHBbIE C OTHOIIEHUEM BEJIHWYMH,
1.8 IIPONOPLUUOHAIIBHOCTBIO BEJIUYHH, MPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YNIbTaThl PELICHMUS
3aJa4 ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
' OCBOCHUSI y4eOHOr0 MaTepuaia
2.2 HaxonuTh 3HaueHMst OYKBEHHBIX BhIPAKEHUM MPU 33aHHBIX 3HAUCHHSIX TEPEMEHHBIX
53 BoinonHsATh mpeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWIEH IPHUBEIECHHUEM IOI00HBIX
' CJIaraeMbIX, pacCKpbITHEM CKOOOK
94 BbInonHAT, yMHOXEHHE OJHOWIEHAa Ha MHOIOWIEH W MHOrO4YjeHa Ha MHOTOYJIEH,
' IPUMEHSTH (HOPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3sHOCTU
OcCylecTBIATh pa3IoKEHUE MHOTOUYIEHOB HAa MHOMKUTENIM C NOMOUIBKO BBIHECEHHUS 3a
2.5 CKOOKHM OOIIer0 MHOXHTENsA, TPYNIUPOBKH CIaraéMbix, NpUMEHEHUs Hopmyn
COKPAILLIEHHOTO YMHOXEHHUS
26 [TpumensaTs npeoOpa3oBaHUsl MHOTOWIEHOB JUISI pEIHICHUS pa3IMyHbIX 3a7ad U3
' MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEATILHOU MTPaKTUKU
57 Hcnonp30BaTh CBOICTBa cTeNeHEeN C HAaTypaJbHBIMM MOKa3aTeIsiMU JJIs IpeoOpa3oBaHUs
' BBIPKCHUI
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pematps nuHeEliHbIE ypaBHEHMs C OJHOW NEPEMEHHOW, MPUMEHsSSI MpaBUila IEpexoja OT

HCXOJHOT'O YpaBHCHUA K PABHOCHUIIBHOMY CMY. HpOBepHTL, ABJIICTCA JIA YHUCJIIO KOPHCM




ypaBHEHUs

3.2 [TpumensTh rpaduueckre MeTO bl IPU PEIICHNH JIMHEWHBIX YPaBHEHUI U UX CUCTEM
33 [TonGupath npuMepsl Nap Yuce, IBISIONINXCS PellIeHUeM JTMHEHHOTO YpaBHEHUS C ABYyMS
' HIEPEMEHHBIMU
34 Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMs
' MIEPEMEHHBIMH; TTOJIB3YSICh TPAPUKOM, IPUBOIUTEH IPUMEPHI PEIICHUS YPAaBHEHUS
35 Pemats cucteMbl ABYX JMHEWHBIX YpaBHEHWH C JBYMs IMEPEMEHHBIMH, B TOM YHCIIE
' rpaduyecKku
CocTaBnaTh M peuiath JIMHEHHOE YpaBHEHHE WM CUCTEMY JMHEHHBIX ypaBHEHHUH IO
3.6 YCIIOBUIO 3aJ]aud, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJla4yM MOJIy4EHHBIH
pe3yabTaT
4 Koopaunats! u rpaduku. OyHkimm
N300paxkaTh Ha KOOpAWHATHOW TPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpJMHATAM, Jy49H, OTPE3KH, WHTEPBAJbI, 3alMCHIBATH YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe
4.2 OtMmedaTs B KOOPAMHATHOMN TUIOCKOCTH TOYKH IT0 33IaHHBIM KOOPJIUHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHkumid. CTpouts rpaduk GyHKIUU Y = [X|
OnuceiBaTh ¢ TOMONIBIO (YHKIIUH WM3BECTHBIC 3aBUCHMOCTH MEXIy BEIUIHMHAMH:
4.4 CKOPOCTb, BpEMsl, pPacCTOSIHHE, ILI€HY, KOJIWYECTBO, CTOMMOCTb, IPOU3BOJUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI
4.5 Haxonuth 3HaueHne QyHKIMU [0 3HAYEHUIO €€ apryMeHTa
46 [Tonnmats rpaduueckuil cnocod MmpeacTaBiIeHUS W aHaiu3a MHPOpPMAIUH, U3BJICKATh U
' UHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PEaTbHBIX IMPOIIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAThHI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
TIPOBEPHEMOTO NMPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBaHusi
pe3yJbTara
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HayalbHBIE MPEICTABICHHUS O MHOXECTBE [EHCTBUTENIBHBIX YHUCET IS
11 CPaBHEHHSI, OKPYTJICHUS U BBIYUCIICHUH, N300paXaTh JCHCTBUTEIbHBIC YMCIa TOYKAMHU Ha
KOOPJIMHATHON IIPSAMOM
[IpumeHsITh MOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
1.2 KOPHH, HWCIIONB3ysd TPU HEOOXOAUMOCTH KaJbKyJSATOp, BBITOIHATH MPeoOpa3oBaHUS
BBIPKEHHM, COAEPKAIUX KBAIPATHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH
13 Ucnonb3oBath 3amucu OONBIIMX M MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX JPOOEH u
' creneneii uncna 10
2 Anrebpanyeckue BbIpaKeHHs
21 [IpuMeHSITh MOHSATHE CTENEeHH C IENBIM TOKa3aTellieM, BBIIOJHATH MPeoOpa3oBaHUS
' BBIPXCHHH, COIEPIKANTUX CTEIICHU C IIEIBIM TTOKa3aTeIeM
2.2 BrInonHATE TOXKIAECTBEHHBIE MpeoOpa3oBaHUS PAIMOHATBHBIX BBIPAKEHHUNM HA OCHOBE




NpaBWI JEHCTBUN HAJl MHOTOUWICHAMH M alreOpanyecKuMu IpoosMu

2.3 PacknaapiBaTh KBapaTHbIN TPEXUIEH HA MHOKHUTEIN
54 [TpumensTh npeoOpa3oBaHMsl BBIPAKEHUH ISl PELICHUS Pa3InYHbIX 3a/1a4 U3 MAaTEeMAaTHKH,
' CMEXHBIX MIPEIMETOB, U3 PeaTbHON MPAKTUKU
3 YpaBHEHUS 1 HEPABCHCTBA
31 Pemarb nuHeiiHble, KBagpaTHbIE YpaBHEHHs U pallMOHAIbHbIE YpPaBHEHUS, CBOJASILUECS K
' HUM, CHCTEMBI JIBYX YPAaBHEHUH C IBYMS TIEpEMEHHBIMH
[TpoBoaUTH MpOCTEHIINE UCCIIEIOBAHMS YPABHEHUM U CUCTEM YpaBHEHUH, B TOM YHUCIE C
3.2 MPUMEHEHHEM rpapuuecKuX MpeJCTaBleHUN (yCTaHABIMBATh, UMEET JIU YpaBHEHHE WM
CUCTEMa YpaBHEHUI peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpOYee)
[lepexonuTh OT CIOBECHON (QOPMYIHPOBKU 3aJaud K €€ anreOpandyeckoil MOJETH C
3.3 MOMOIIbIO COCTABJICHUS YpPaBHEHUS WU CHUCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYCHHBINH pe3yabTaT
[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, peIlaTh JTMHEWHBIC
3.4 HEPABEHCTBA C OJIHOM MEPEMEHHON U HUX CHUCTEMBI, JaBaTh IrpapUUECKy0 WILTIOCTPAIUIO
MHO>KECTBa PelICHII HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIHUH
[lonnmath W HUCHONB30BaTh  (PYHKIMOHAJIbHBIE TMOHATUS U S3bIK  (TEPMHHBI,
4.1 CUMBOJINYECKUE 0003HAYCHMSI), ONIPEISNIATh 3HAaUeHNEe (DYHKIIUU 110 3HAYCHUIO apTyMCHTA,
OTIpeNeNATh CBOWCTBA (PyHKINH M0 e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIHMIA BUJIA:
4.2 y =k/x,y=KkIX,y =X?,y = X3, y = [X|, onxChIBaTh CBOMCTBA YMCIOBOM (DYHKIIUH 110 €&
rpauKy
9 KIIACC
Kon . .
IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI1 00pa3oBaTeIbHOI
MPOBEPHEMOTa NMPOrpamMMbl 0CHOBHOI'O 00111ero 00pa30BaHuUsA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBATh U YIIOPSAIOUNBATH PallMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA
12 BrmonuaTe apudmeTrueckue IEHCTBUS C pallMOHaIbHBIMUA YUCIIAMHU, COYETasi YCTHBIE U
' MUChMEHHBIC TPUEMBI, BBITIONHATH BEIUMCICHUS C UPPAITMOHATLHBIMU YHCIIAMU
13 HaxonuTh 3HaueHWs CTENeHEH C MEIBIMH MOKa3aTeNsIMI U KOPHEW, BBIYHCIISITh 3HAYCHUS
' YHCIIOBBIX BBIPAKCHUI
14 OKpyrsITh JACHCTBUTEIBHBIC YHCIIA, BBITOJHATH TNPUKHIKY pe3yJbTaTa BBIYACICHHM,
' OIICHKY YHCIIOBBIX BBIPAKCHHIMA
2 YpaBHEeHUS 1 HEPaBEHCTBA
91 Pemare nuHeliHbIe W KBaJpaTHBICE YypaBHEHUs, YpaBHEHHs, CBOMASINIMECS K HUM,
npocTeiime ApoOHO-paOHAIbHBIE YPaBHEHUS
99 Pemath cucTempl IBYX JMHEHHBIX ypaBHEHUH C JABYMs NEPEMEHHBIMH W CHCTEMBI JTBYX

ypaBHeHI/II\/'I, B KOTOPBIX OJJHO YPAaBHCHUC HEC SABJIACTCA JIMHEHHBIM




Pemiate TEKCTOBEBIC 3agauun anre6panquKHM CIIocoooM ¢ IIOMOIIBIO COCTAaBJICHHUA

23 YPaBHEHHSI WJIM CUCTEMBI JBYX YPaBHEHHH C IBYMsI I€peMEHHBIMU
[IpoBOAUTH MPOCTEUINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM YHCIIE C
2.4 NpUMEHeHHEeM TpaUUecKuX TMPEeICTaBICHUH (HampuMmep, yCTaHABIUBATb, HMEET JIU
yYpaBHEHHE WJIM CHCTEMa YPaBHEHHUH PEIICHHs, €CITU HMEET, TO CKOJIBKO)
95 Pemate nuHeliHbIE HeupaBeHCT?a, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTb pellIeHUE
HEpaBEHCTB HA YMCIIOBON MPSMOMA, 3aIIMCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB
Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIUE
2.6 KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTb pEIIEHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOH
IPSMO, 3aITUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB
2.7 VMcnonb30BaTh HEpaBEHCTBA NP PEIICHUH Pa3IMYHbIX 3a]a4
3 OyHKIUU
Pacnio3HaBaTh (yHKLMU U3y4EHHBIX BUA0B. [I0Ka3bIBaTh CXeMAaTHUYECKU PACHOJIOKEHHUE HA
3.1 KOOPJIMHATHOM TI0CKOCTH rpadukoB GpyHkuuid Buma: Y=KX, y=kx+b, y=Kk/x, y=ax*+bx+c,
B 3aBUCHUMOCTH OT 3Ha4eHUHU K03 (DUIIMEHTOB, ONMCHIBATH CBOWCTBA (PYHKIIUI
3.9 [Toka3blBaTh CXEMATUYECKH PACIOJOKEHHE Ha KOOPIAMHATHOW IUIOCKOCTH TIpaduKOB
' dbyHkmii Buaa y = VX, Y = [X| 1 onucbIBaTh CBOMCTBA (PyHKIIMIHA
33 Crpouth M H300paxaTh CXEMaTH4YeCKH TIpadUKd KBaApaTHYHBIX (DYHKIHHA, ONUCHIBATH
' CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 110 UX rpadukam
34 PacnosnaBare  kBaspatnuHylo GyHKOHIO 1O  (GopMmyie, TPUBOAUTH TNPUMEPHI
' KBaJPAaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
41 PacrniozHaBaTh apu(METHUECKYI0 M T€OMETPUUYECKYIO MPOrPECCUM MPHU Pa3HBIX CIIOCOOAX
' 3a1aHus
42 BbINOMHATE BBIYMCICHUS C HCIONb30BaHUEM (QOpMYd N-ro 4ieHa apupMeTH4YEeCKOH Hu
' F€OMETPHUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB
4.3 N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON TIOCKOCTH
44 Pemiate 3a1a4un, CBA3aHHBIE C YUCIOBBIMH MOCIIEI0BATEILHOCTSIMH, B TOM YHCIIE 3314 U3

peasbHOM JKHU3HU (C UCTIOIb30BaHUEM KAJIBbKYIATOPA, UPPOBBIX TEXHOJIOTHIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 UYucna 1 BBIYUCIICHUS

11 JlpoOu OOBIKHOBEHHBIEC U JECATUYHBIC, MEPEX0]l OT OJHOU (POpMBI 3amucH ApoOei K JPyrou.
' [ToHsiTHE palIMOHATBHOTO YKCIIA, 3aIIUCh, CPABHEHUE, YIIOPSA0UMBAHUE PALIMOHATIBHBIX YHCEI

12 ApudmeTrnueckue AEMCTBUS C palMOHANBHBIMM 4YHclamMu. PemieHue 3amad w3 peaibHOU
' NPAKTUKK HA YaCTH, Ha JIpOOH

13 CreneHb ¢ HaTypalbHBIM MOKa3aTeNeM: ONpe/elieHre, peodpa3oBaHne BhIPAKEHUN Ha OCHOBE
' orpezieNieHus], 3aUCh OOJIBIIUX YUCEel

14 [IponeHThI, 3amuch MPOLEHTOB B BHJE ApoOWM M Ipodu B BUAE NMPOLEHTOB. TpHU OCHOBHBIC
' 3aJla4M Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON IPAKTUKU

1.5 [IpumeHeHne NpU3HAKOB AE€TMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATypaIbHbIX YHCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHasi MPOMOPIHOHATBHOCTH
2 Anrebpanyeckue BEIpaKESHUs

21 [lepemenHble, YHCIOBOE 3HAYEHUE BBIPAKEHHUS C TMepeMeHHOW. JlomycTuMble 3HaueHUs
' HEPEMEHHBIX

59 [IpencraBieHre 3aBUCMMOCTH MEXIy BEIMYMHAMU B BHAE (QOpMyibl. Beiunciaenus 1o
' bopmynam

2.3 [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIAESCTBEHHO PaBHBIC BBIPAKEHUS

24 CBoiicTBa CTETNIEHHU C HATYpaJIbHBIM IOKa3aTeIeM

95 OnHounenbl M MHorowieHsl. CreneHb MHorowieHa. Clo)XeHHE, BBIYMTAHUE, YMHOXEHHE
' MHOTOYJICHOB

26 @opMysbl COKpaUIEHHOIO YMHOXKEHHS: KBaJpaT CyMMbl M KBajapaT pasHocTh. Popmyna
' Pa3HOCTH KBapaToB. Pa3nokeHre MHOMOWIEHOB HA MHOXKUTEIH
3 YpaBHEeHUS

31 YpaBHeHI/IVe, KOpPEHb ypaBHEHHMs, IpaBUja NpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIBHOCTb

ypaBHEHUM

39 JIuHeiiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEN JUHEWHOTO YPABHEHMS, PELICHUE
' JIMHEUHBIX YPaBHEHUN

33 CocraBieHne ypaBHEHHH IO YCIOBUIO 3a7aud. PelieHue TEKCTOBBIX 3aJady C IOMOIIbIO
' ypaBHEHUI

3.4 JIuHeitHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK

35 Cuctema ABYX JMHEWHBIX YpaBHEHHMH ¢ JByMs NepeMeHHbIMHU. PelieHue cucreM ypaBHEHH
' croco0oM NoJCTaHOBKH. [IprMeps! perieHust TEKCTOBBIX 3a/1a4 € TIOMOIIbI0 CUCTEM YpaBHEHHI
4 Koopaunats! u rpapuku. @yHkunu

4.1 Koopaunara Touku Ha npsiMoit

4.2 YucnoBble IPOMEXYTKU. PaccTosiHue MEXAY ABYMS TOUKaMU KOOPIMHATHOM MPsIMOI

43 [IpsimoyronpHas cuctema koopmuHatr, ocu OX m Oy. AOcmucca W OpaWHATa TOYKH Ha
' KOOPMHATHOM MIOCKOCTH




4.4 [Tpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UTeHne rpadKoOB peaabHbIX 3aBUCUMOCTEH

4.5 [Tonstue pynkmuu. I'paduk Gynkuu. CBoricTBa PyHKITUI

4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk Gynkmum y = [X|

4.7 I'paduueckoe perieHne JINHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHHHA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

11 KBagpatHblii kopeHb u3 uucna. [lonsrue o0 wuppaumoHansbHOM uucie. JlecATHuHbIE
' NPUOIMKEHUS UPPALMOHATBHBIX YHCEI

12 CpoiicTBa apu(MeTHUeCKUX KBaJpaTHbIX KOPHEH M HX NPUMEHEHHE K IMpeoOpa3oBaHMIO
' YHCJIOBBIX BBIPAKEHUH U BBIYMCICHUAM. J|efiCTBUTENbHbIE YKCTIa

1.3 Crenens c 11e7IbIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BEIpaKESHUs

2.1 KBagpatHblil TpéXuiieH, pa3inoKeHue KBaJpaTHOro TPEXUIEHa Ha MHOKUTEIN

2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoodu

2.3 Crnosxenue, BBIYMTaHNUE, YMHOKEHUE, JIEJICHHE alre0panyeckux Ipooeit

2.4 PanmonanbHble BbIpayKEHUS M UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

3.1 KBanpatHoe ypaBHeHue, popMyiia KOpHel KBaapaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

3.3 [Tpocreiime npoOHO-pallMOHATIbHbBIE YPaBHEHUS

I'paduueckas MHTEpIpeTanysi ypaBHEHHM C JByMs MEpPEMEHHBIMH W CHCTEM JIMHEHHBIX
3.4 ypaBHEHMH ¢ ABYMS NepeMeHHbIMU. [IpuMepbl pelleHuss CUCTeM HEeJIMHEHHBIX ypaBHEHHUH C
JBYMS IEpEMEHHBIMU

3.5 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM

3.6 YncnoBbie HEPAaBEHCTBA U X CBOWCTBA

3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHelHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEepeMEHHOMN
4 OyHKIIUA

41 ITonatue ¢ynkuuu. OO6NAacTb ONpeAeNeHUs W MHOXKECTBO 3HaueHMH ¢(yHKkuuu. CrocoObl
' 3aaHus QYHKIUI

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB (GyHKIMHU TO €€ rpaduKy

4.3 [Ipumeps! rpadukoB GYHKIIHMA, OTpaXKaroIIUX pealbHble IPOLECCH

44 @DyHKIIUM, OMUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBHCHUMOCTH, HUX
' rpaduKu

4.5 @yHkuu y =x7 y = X?




4.6

Oyukuuu Y = [x, y = |x|

4.7 I'paduaeckoe perneHne ypaBHEHHIH U CUCTEM YpaBHEHUM
9 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna u BIYUCIICHUS
11 PanmonanbHble yncia, MppalvoOHAIbHbBIC YUCIIA, KOHEUHbIE M OECKOHEUHbIE JECATUYHbIE Jpoou
MHOXeCTBO JEHCTBUTENBHBIX YHWCEN, JICHCTBUTENbHBIE YHCIa KaK OCCKOHEYHBIE NEeCATUYHBIC
1.2 npobu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEX]Y MHOYKECTBOM JECHCTBUTENBHBIX YUCENl U
KOOpJAMHATHOU npsiMoii. CpaBHEHHE I€MCTBUTEIIBHBIX YHCEIT
13 Apudmernueckue 1eHCTBUS ¢ ICHCTBUTEIHHBIMU YUCIAMH
W3mepenus, npuOnmxkeHus, OLUEHKU. Pa3Mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpa, AJIUTEIbHOCTbH
14 IIPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxkEénHoe 3HaueHNe BEIUYMHBI, TOYHOCTh MPUOIMKEHUS.
Oxpyrnenue yncen. [Ipukuaka u olieHKa pe3yJbTaTOB BHIYHCICHUMA
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI ¢ OIHOH EpeMEHHON
2.2 JIuneiinoe ypaBHeHue. Pelienue ypaBHeHH M, CBOAALIUXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TpPETbe M YETBEPTOM CTEIECHEU
' pa3JIoKEHHEM Ha MHOKUTEITH
2.5 Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem 1ByX JTMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
2.9 Pemenue cucrem AByX ypaBHEHU, OJHO U3 KOTOPBIX JIUHEHHOE, a IPYro€ — BTOPOU CTENEHU
2.10 I'paduueckas MHTEpIIpeTALUs CUCTEMBI YPaBHEHUH ¢ ABYMS EpEeMEHHBIMU
2.11 Perienue TeKCTOBBIX 3aJ1au allreOpandeckuM crocoOom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nTuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pemenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
2.16 I'paduueckas MHTEpIIpETAIIUs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
3 OyHKIIIN
31 KBagparuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapabona, KoopanHATHI BEpIIMHBI 1apadoJIbl, OCh
CUMMETPUU NapaboJIbl
3.2 I'paduku pynkuit y=kx, y=kx+b u ux cpoiictea
3.3 I'paduku Gynkumii y=Kk/x, y = X° u ux cBoiicrsa
3.4 I'paduxu QyHKIMIL , U UX CBOICTBA
4 YucnoBble OCIE10BATEIBHOCTH




Onpe;[eneHHe u CIIOCOOBI 3aJaHus YHCJIOBBIX HOCHGHOB&TGHBHOCTGﬁ. 3a,uaHHe

41 MOCJIeIOBATEIbHOCTH PEKYPPEHTHOM hopMysol U popmyIioit N-ro uieHa

4.9 Apudmernueckass mporpeccus. @opMmynsl N-ro uwieHa apu(YMETHUYECKOW MPOrpEeCcCUr, CYMMBI
' HEPBBIX N YWICHOB

43 I'eomerpuueckass mporpeccus. PopMynbl N-ro ujieHa TEOMETPUYECKOW IMPOTrPecCUU, CYMMBbI
' HEPBLIX N YWICHOB

44 N300paxenne ujaeHOB apuMETHUYECKOW W TeOMETPUYECKONM MpOrpeccHil ToYkaMu Ha
' KOOPJMHATHOM MIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMAIBHBIN POCT

4.5 CnokHbIE TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JibTATaM OCBOEHHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero o0pa3oBanusi Ha ocHOBe ®I'OC

YMeHne onepupoBarTh MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO, ONEpallMy Haj
MHO’KECTBAMH; YMEHHE OIEpPUPOBATH MOHATHSAMH: rpad, CBI3HBIA rpad, AepeBo, LUK,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4y; YMEHHUE HCIOJIb30BaTh rpaduueckoe MpeicTaBiIcHue
MHO>KECTB JJIs1 OIMCAHUS PEaSIbHBIX MTPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX
yueOHBIX MPEIMETOB

YmMmenue OIICPHUPOBATH IIOHATHUAMM: OIPEACICHUC, AaKCHMOMa, TCOpEMa, A0Ka3aTCIbCTBO,
YMCHHE PACIIO3HABATh HWCTUHHBIC W JIOKHBIC BbICKA3bIBAHHWA, NPUBOAWUTL IMPUMEPHI H
KOHTPIIPHUMCPLBI, CTPOUTDb BbBICKA3bIBAHUA U OTPUIIAHU S BBICKQ3bIBAaHU M

YMeHue ornepupoBaTh NOHATHSAMHU: HATYpaJIbHOE YHCIO, MPOCTOE M COCTABHOE YHUCIIO,
JEIUMOCTh HaTypalbHBIX YHUCEN, MPU3HAKU JIEIUMOCTH, LIEJI0€ YMCIIO, MOAYJIb YHCIA,
OObIKHOBEHHasi ApoOb M JecATUYHAs JpoOb, CTAHIAPTHBIA BUJ 4YHCIA, PAllMOHAIBLHOE
YHCIIO0, UPPAIMOHATIBLHOE YHCIO0, apu(METUYeCKUd KBaJpaTHBIM KOPEHb, YyMEHHE
BBINIOJIHATh JIEUCTBUSI C YHMCIIAMM, CPaBHUBATh U YIOPSAOYMBATH YHUCIA, MPEACTABIAThH
4yycila Ha KOOPAMHATHOW IIPSIMOM, OKPYTJIATh YUCIIA; YMEHHE JENaTh IPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue omnepupoBarh MOHSATHSMHU: CTENEHb C IENbIM IOKa3zareneMm, apupMeTHUEeCKH
KBaJIpaTHBI KOpPEHb, MHOTIOWIEH, airedpamveckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypallbHOM CTeNeHW OOJbIIe EIWHUIBI; YMEHHE BBIMOIHATH PacuéThl IO
dbopmyrnam, nmpeodpa3oBaHus MENbIX, APOOHO-PAITMOHATBHBIX BRIPAXKEHUN U BBIPAKCHUH C
KOPHSIMHU, Pa3JIO)KEHHE MHOTOWJICHA Ha MHOXXHUTEIH, B TOM YHUCJIE C HCHOJb30BAHUEM
dbopMysT pa3HOCTH KBaJpaTOB M KBajpaTa CYMMbI U Pa3HOCTH

YMeHHe OonepupoBaTh IOHATHUAMM: YUCIOBOE PABEHCTBO, YPaBHEHHE C OJIHOM
IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; yMEHHE pelaTh
JUHEHHbIE W KBaJApaTHbIE ypaBHEHUs, JPOOHO-pallMOHANbHBIE YpPaBHEHHS C OJHOMN
IIEPEMEHHOM, CHUCTEMBI JIBYX JIMHEHHBIX YPABHEHUMW, JIMHEHHbIE HEPABEHCTBA U HX
CUCTEMBI, KBaJlpaTHblE U IpOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOW MEpEeMEHHOMW, B
TOM YHCJIE IIPU PEUICHUU 3aa4 U3 IPYTrux MNPEeIMETOB U MPAKTUYECKHUX 3a]ad; YMEHHE
UCIOJIb30BaTh KOOPJAMHATHYIO MPSAMYIO U KOOPAMHATHYIO IJIOCKOCTh Ul HM300pakeHUs
pELICHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATHSIMH: (GyHKIUS, rpadux QyHKIMHM, HYIH (YHKIUH,
POMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKU BO3pacTaHMsl, YObIBaHHs, HauOoJjbllIee U
HalMEHbIlee 3HAueHUs (YHKLIMU; yMEHHE ONEepUpOBaTh MOHATUSAMHU: MpsMas
NPOMOPLUHUOHATBHOCT, JIMHEHHas (QYHKIUSA, KBaapaTudyHas (QyHKOHsS, oOparHas
IPONOPLHUOHATIBHOCTD, Mapabonia, runep0oiia; yMEHHE CTPOUTHh Tpapukd (YHKIMH,
WCIIONIh30BaTh TpauWKu I OMpeNesieHus CBOWCTB MPOIIECCOB W 3aBUCHUMOCTEH, st
pelieHus 3afad U3 IpYrux y4eOHBIX MPEAMETOB M PealbHOM KU3HU; YMEHHE BbIpaxaTb
dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU

YMenue OIICpHUPOBATH IOHATUAMU ! HoCICaJ0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI u




reOMETpUUECKass IPOrpecCU; YMEHHE HCIIOJIb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH,
¢dopMynbl cyMMBI M OOIIETO 4WiIEHA MPH PEUICHUWHU 33a7ad, B TOM YHCIe 337ad U3 JAPYIHX
y4eOHBIX IPEIMETOB U PEaTLHOM KUZHU

YMeHue pemarth 3ajauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha MPOLEHTHI, JOJIM U YaCTH,
JBIDKEHUE, paboTy, IIEHy TOBAapOB M CTOMMOCTH MOKYMOK M YCIYT, HAJOTH, 33Ja4d U3
o0acT! ympaBlieHUs JUYHBIMH M CeMEWHBIMU (pUHAHCAMH); yMEHHE COCTaBIIATH
BBIDQKCHMSI, YPAaBHEHUsS, HEPABEHCTBA M CHUCTEMBl 110 YCJIOBMIO 3alayH, HCCIIENOBATH
HOJIy4EHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTh MOIYYEHHBIX PE3YyIbTATOB

YMeHue onepupoBaTh HOHATHAMH: QUTypa, TOUKA, OTPE30K, IpsAMas, JIyd, JJOMaHasi, yro,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOCAPEHHBI W PaBHOCTOPOHHUH TPEyTOJIbHUKH,
OPSAMOYTOJIBHBIM  TPEyrojbHHMK, MeEJWaHa, OWUCCeKTpUca U BBICOTA TPEYrOJIbHUKA,
YeThIPEXYTOJIbHUK, MapajuiesorpaMM, poMO, MpPSIMOYTONbHUK, KBajapar, Tpareuus;
OKPY’KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamMH; yMEHUE
pelaTh 3a7a4d, B TOM YMCIIE U3 IOBCEIHEBHOM KU3HU, HA HAXO0XICHUE T€OMETPUYECKUX
BEJIMYHH C IPUMEHEHUEM H3YYEHHBIX CBOMCTB (pUTYp U PaKToB

10

VYMeHue omnepupoBaTh IMOHATHSMM: PaBEHCTBO (UIYp, PpPaBEHCTBO TPEYTrOJIbHUKOB;
NapaJUIeJIbHOCTh W IMEPHEHIUKYISAPHOCTH  NOPAMBIX, YrOJ — MEXAY  IHPSAMBIMH,
NEepIEHINKYIIAP, HAKIOHHAs, HpoeKuus, nojxodue ¢uryp, noaoOHbIE TPEYrolIbHUKH,
CUMMETpHUsI OTHOCHUTEIBHO TOYKM M IpPsAMOH; YMEHHE pPACIO3HAaBAaTh pPAaBEHCTBO,
CUMMETpHUI0O U Moaodue (uryp, mapamienbHOCTh U MEPHEHAMKYISPHOCTh NPSIMBIX B
OKPY’KaIoIlleM MUPE

11

YMeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, YTroy (BeJIMYMHA yria, CUHYC H
KOCHUHYC yIja TpEyrojibHUKA), IUIOIIA[b; YMEHHME OLICHMBAaThb pa3Mepbl IPEIMETOB U
00BEKTOB B OKPY’KAIOLIEM MHPE; YMEHHE NPUMEHATH (HOPMYJIbl MEPUMETPA U IJIOLIAAU
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYXXHOCTHM M IUIOHIaJM Kpyra, o0bema MpsIMOYTOJIbHOIO
napajuieenuIea; yMEHUe IPUMEHATh NPU3HAKA PABEHCTBA TPEYIOJbHHUKOB, TEOPEMY O
CyMM€ YIJIOB TpeyrojbHUKa, Teopemy [ludaropa, TpuroHomerpuyeckue COOTHOLICHHUS
JUISL BBIYACIIEHUS UIMH, PACCTOSTHUM, TIOMANEeH

12

YMenue nzobpaxarb miockue GUrypsl 1 UX KOMOMHALIUU, TPOCTPAHCTBEHHBIE (PUTYPHI OT
PYKH, C NMOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY
WM CHMBOJIBHOMY OITUCaHUIO

13

VYMenue onepupoBaTh MOHATHUSIMHU: MPSAMOYTOJbHAS CUCTEMA KOOPAWHAT;, KOOPIAWHATHI
TOYKH, BEKTOp, CyMMa BEKTOpPOB, MPOU3BEICHUE BEKTOpa Ha YHUCIO, CKaISAPHOE
MPOU3BEJCHUE BEKTOPOB, YMEHHUE HCHOJIb30BATh BEKTOPbl W KOOPAWHATHI IS
MIPEACTABJICHHS JaHHBIX U PEUISHUs 3a7a4, B TOM YHCIIE U3 JPYTUX YU4EOHBIX MPEIMETOB U
peanbHOU KU3HU

14

YMeHue onepupoBaTh MOHSATHSMH: CTOJIOMKOBBIE M KpPYTOBBbIE AHarpammbl, TaOJHIIbI,
cpenHee apudmMernyeckoe, MeAMaHa, HauOOJblllee UM HaUMEHbIIEe 3HAYeHMs, pa3Max
YHCIIOBOrO Habopa; yMEHHE U3BJIEKaTh, HWHTEPIPETHPOBaTH M MpeoOpa3oBHIBATH
UH(OPMALIKIO, IPEACTABICHHYIO B Ta0IUIaX U Ha TUarpaMMax, OTpaskarollylo CBOWCTBA U
XapaKTEpUCTUKN PEAJIBHBIX IPOLIECCOB U SBJICHUH; YMEHHME pPaclO3HAaBaTh HM3MEHUMBBIC
BEJIMYMHBI B OKPYKAIOILIEM MHUPE

15

YMeHue onepupoBaTh MOHATUSMHU: CIy4alHBIM OMNBIT (Cay4yallHBIH AKCIEPUMEHT),
3JIEMEHTApPHOE COOBITHE (3JIEMEHTApHBIN MCXO0/1) CIy4aifHOrO OMbITa, CIy4yaiiHOe COObITHE,
BEPOSITHOCTb COOBITHSI; YMEHHE HAaXOAUTh BEPOATHOCTH CIy4ailHBIX COOBITUH B OIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHME pelIaTh 3adaydl MEeTOJIOM




OpPraHM30BaHHOTO TIiepedbopa M C HCIOJB30BAaHHEM IpaBHJIa YMHOXXEHUS; YMEHHUE
OLICHUBATh BEPOATHOCTH PEANbHBIX COOBITUH M SBICHWN, OHUMATh POJb MPAKTHUECKU
JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B OKPYXKAIOLIEM MHUPE U B )KU3HH; 3HAKOMCTBO C
MOHSITHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YUCEN U €r0 POJIBIO B
MacCCOBBIX SIBICHUSAX

16

YMeHue BBIOMpATh MOAXOASIINA W3YyYEHHBIH METOA Uil pEIleHUs 3aaadd, MPUBOAMTH
IIPUMEpPBl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC M IKU3HHU, paACIO3HABaTh
[IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, OIMCHIBATH OTIEIbHBIE BBIIAIOIIUECS
pe3ynbTaThl, IOJYYEHHBIE B XO1€ Pa3BUTHUA MATEMAaTUKHU KaK HAYKH, IIPUBOJAUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITUN U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU NCTOPUU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO
MATEMATHKE

Kona IIpoBepsieMblii 3JIeMeHT CO/lep:KAHUSA

1 Hucna u BIYUCICHUS

11 Hatypanbublie u uensie urcina. [Ipu3Haku 1e1MMOCTH LENIBbIX YHUCEeT

1.2 OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUHBIE TEPUOANIECKHIE APOOH

1.3 Panmonaneshbie yncna. Apudmernyeckue onepanuu ¢ palrioHaIbHBIMHU YUCIaMU

14 JleiicTBuTenbHbIe yKcia. ApudMeTnyeckie onepalnu ¢ 1eUCTBUTEIbHBIMU YHCIaAMU

1.5 [TpubnuxEHHbBIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYMCICHUI
2 Anrebpanyeckue BoIpaKEHUS

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMU )

2.2 Creniens ¢ 1enbiM nokasareneM. CTeneHb ¢ palioHaIbHBIM 1oka3areiaeM. CBOMCTBa CTETICHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

95 ApudmeTnueckuii KOpeHb HaTypadbHOW cTeneHu. JlelcTBUAC apu(PMETHUECKUMU KOPHSIMU
' HATypaJIbHON CTENEHU
3 VYpaBHEeHHS U HEPABEHCTBA

3.1 Lenbie u 1poOHO-panoHANBbHBIE ypaBHEHUsI. CHCTEMBI U COBOKYITHOCTH YPaBHEHU I

3.2 Lenble u 1poOGHO-panrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemienne TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TOCIIE0BATEILHOCTEH

4.2 Apudmerndeckas 1 reomeTpruaecKkas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB

5 OyHKIMH

@yHk1us, cnocoObl 3ananus GyHkuu. I'paduk ¢pynkunu. O61acTb onpenesieHus 1 MHOXKECTBO
3HaueHud ¢yHkumu. Hymu  ¢yHkumun. IIpoMexyTKH  3HAaKOMOCTOSHCTBA. IIpomexyTku

>L MOHOTOHHOCTH (QYHKIUH. MakcuMyMbl U MUHMMYyMbl ¢GyHkuuud. HaumOonblnee m HauMeHblee
3Ha4YeHHEe QYHKLUHU HA IPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOM U IIIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOicTBa

7.2 TpeyronbHuk

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4eckux BEITUUYHUH

7.6 BexTops! Ha TIOCKOCTH

8 BepOHTHOCTL M CTaTUCTHUKA




8.1

OmnucarenpHas CTAaTUCTUKA

8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa

8.5 I'padmr




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Marematuka. BeposiTHOCTb U CTaTUCTUKA: 7-1 KJ1acc: yriayOJeHHBIM ypOBEHb: yUeOHUK; 1-€
uznanue, 7 kinacc/ bynumorud E.A., bynberueB B.A., AkiimonepHoe o611iecTBo «31aTenbeTBo
«IIpocsenienne»

» Maremartnka. BeposiTHOCTh U cTaTUCTHKA: 8- KIlacc: yriayOJeHHBI YPOBEHB: yUeOHUK; 1-¢
uznanue, 8 kiacc/ bynumosuu E.A., bynbrae B.A., Akunoneprnoe o6mectso «M3naTenbcTBo
«IIpocsemenue»

» Maremaruka. BeposiTHOCTh U cTaTucTUKA: 9-i Ki1acc: yriayOJeHHBIM ypOBeHb: yUeOHUK; 1-€
uznanue, 9 xknacc/ bynumonuu E.A., bynbraeB B.A., AkuronepHoe o61iectBo «M3nareabcTBo

«ITpocsenieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* MaTematuka. BeposTHOCTh 1 cTaTUCTHKA: 7-i Kiacc: yriyOJICHHBIH YPOBEHb: YUeOHUK; 1-¢
uznanue, 7 knacc/ bynumosud E.A., bynbrueB B.A., Akironepuoe o6miectBo «M3narenscTBo
«IIpocsemienue»

* Martematuka. BeposSTHOCTh U CTaTUCTUKA: 8- KJacc: yriyOJICHHBIM YPOBEHb: YUeOHUK; 1-€
m3nanue, 8 kinacc/ bynumoruy E.A., BynbrueB B.A., Akiinoneproe o61miectBo «31aTenbeTBo
«IIpocseieHue»

» Maremarnka. BeposiTHOCTh U cTaTucTuka: 9-if Kiacc: yriayOJeHHBI YPOBEHB: yUeOHUK; 1-€
uznanue, 9 xknacc/ byaumonud E.A., bynbraeB B.A., AkuronepHoe o61miectBo «M3maTeascTBo

«IIpocBemieHue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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