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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro o0pa3oBaHUs: OHA
obecrieynBaeT M3yueHHE IPYTUX JIUCHUIUIMH, KaK E€CTeCTBEHHO-HAyYHOTO, TaK M TyMaHUTapHOTO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOJOJKEHHS OOpa3oBaHMs M B IOBCEJIHEBHON KHU3HU.
Pa3Burtue y 00ydaroniuxcsi Hay4YHbIX MPEICTABICHUH O MPOUCXOKICHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, crnoco0e OTpakeHUs MaTeMaTHUYeCKOM HayKOW SBJICHMM W MPOILECCOB B MpHpPOAE U
00I1IeCTBE, POJIM MaTEMAaTUYECKOTO MOJICTIMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS U KAueCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJalTalud B
coBpeMeHHOM u(ppoBoM obmiecTBe. M3ydenne anreOpsl oOecreunBaeT pa3BUTHE YMEHUsI HAOIIOATh,
CpaBHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUIICHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM [JCHCTBHUS W BBIBOJBI, (OPMYIHUPOBATH YTBEPKIACHUS.
OcBoenue Kypca anreOpbl oOecreuMBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaloOUIUXCs: OHU
UCTOJNB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE pacCyXICHHs, OO0OOIIEHHE ¢ KOHKPETH3AIHIO,
abctparupoBanue u aHanorutro. OOydeHue anrebpe mpeanoyaraeT 3HAYUTENBHBI  00BEM
CaMOCTOSITENTLHON JAEATENBHOCTH 00yJaroIUXCs, TIOATOMY CaMOCTOSTEIIEHOE PEIIeHUE 3a/1a4 SBISETCS
peanuzanuei JesTeIbHOCTHOTO MPUHIIUIIA O0yYeHUSI.

B cTpykrype mporpammbl yueOHOro Kypca «Aunredpa» Uis OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJMUECKUEe JUHUHM: «Yucna ©  BBIYHCICHUSY,
«AnreOpanueckue BBIpaXKCHHsS», «YpaBHEHHS M HepaBeHCTBa», «Dynkuum». Kaxmas u3 31ux
COZIepPIKATEIbHO-METOJMUECKUX JIMHUN pa3BUBAacTCA Ha MPOTSHKEHUH TPEX JIET H3YyYeHHs Kypca,
B3aMMOJICICTBYS C JpPYyrUMU ero JuHUsAMH. B Xxome wu3yueHuss y4eOHOro Kypca oO0y4aroummcs
MPUXOJUTCS JIOTHUECKH PACCYXKAATh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M ¢ 3THM
B MpOrpamMmy y4eOHOro Kypca «Airedpa» BKIIFOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH, IPECTABICHHbIE BO
BCEX OCHOBHBIX pasliellax MaTeMaTH4ecKoro oOpa3oBaHUS M  CIIOCOOCTBYIOIIME  OBJIAJICHHUIO
00y4aroIMMUCs OCHOB YHUBEPCAIBHOTO MaTeMaTH4yecKoro si3blka. CopepikaTeNbHOW U CTPYKTYpHOU
0COOEHHOCTBIO yUEOHOT0 Kypca «AnreOpa» sSBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue dMHUU «YHCIa W BBIYMCICHUS» CIYXHUT OCHOBOW I JajJbHEWUIIEro H3ydeHHs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIUXCS JIOTMYECKOTO MBIIIICHUS, (HOPMUPOBAHHIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMH, & TaKXKe MPUOOPETEHUIO NMPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX
IUIsl TIOBCETHEBHOW JKM3HM. Pa3BUTHE TOHATHS O YHCJIE HAa YpPOBHE OCHOBHOTO 00IIEro odpa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMH W UPPAIMOHATBHBIMU YHCIaMH, (OPMHpPOBAHUEM IMPEACTABICHUN O
JEWCTBUTEIFHOM 4YHCIe. 3aBEpIICHWE OCBOSHHS YMCIOBOW JMHHHM OTHECEHO K CpEIHEMY o0Imemy
00pa30BaHMUIo.

CopepxaHue AByX alreOpandeckux JIMHUN — «AyreOpandeckue BhIpaXEHUs» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYyYalOUMXCAd MaTEeMaTHYeCKOro —arrmapara,
HEOOXOMMOTO TSl pEHICHUS 3a7]ad MaTeMaTHKH, CMEKHBIX TIPEJMETOB H IMPAKTHKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHs y4eOHBIM Marepuana TpyNIUpyeTcs BOKpPYT
paMoOHANBHBIX BBIpAXEHHNA. AJreOpa IeMOHCTPHUPYET 3HAYCHHE MAaTeMaTHKH Kak s3bIKa IS
MOCTPOSHHSI MaTeMaTUYECKUX MOJIENIeH, OMMCaHUs MPOLECCOB U SBJICHUN peajbHOro mupa. B 3amaun
oOydeHHus anreOpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE AaNTOPUTMHUYECKOTO  MBIIIICHHUS,
HEOO0XOJMMOTO, B YaCTHOCTH, JJIsI OCBOCHMS Kypca HMH(POPMATUKU, U OBJaJCHHE HABBIKAMH
JIETyKTHBHBIX paccyxiaeHuid. [IpeoOpazoBaHWe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxanve (yHKIMOHATHHO-TpaQHUUECKOW JIMHUHM HAIEJICHO Ha TONydeHHe O0ydJaromuMUCs
3HaHUN 0 (QYHKIMAX Kak BaKHEHIIeH MaTeMaTHYeCKOW MOJENu JUIsl ONMMCAaHUS U HCCIeIOBaHMA
Pa3HOOOpA3HBIX MPOIIECCOB W SIBJICHUW B TIPUPOJE M oOIIecTBe. V3ydeHune marepuana CriocoOCTBYET
pPasBUTHIO y OOYYArOIIMXCSl YMEHHUS HCIOJb30BaTh PA3JIMUYHBIC BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTEeMaTHUKd — CIIOBECHbIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaL B (QOpMHUpOBaHUE
MPEJICTABJICHHUIA O POJIM MATEMATUKH B PA3BUTHH [TUBUIM3AIUU U KYIbTYPHIL.

CormacHo ydyeOHOMY TulaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHbBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJEIYIOIME OCHOBHBIC pa3zieibl couepkaHus: «Uuciaa W BBIYMCICHU», «AnreOpandyeckue
BBIpXKEHUS», «YPpaBHEHUS U HEPABEHCTBaY», «DyHKIUNY.

Ha u3yuenue yuebHoro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 vaca (3 gaca B
Heneno), B 8 kiacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCICHUSA

JpoOu OOBIKHOBEHHbBIE M JAECATHYHBIE, IIEpexoa OT OJHOM (OopMbl 3amucu ApoOeill K Apyrow.
[lonsiTHEe panMOHAIBPHOIO 4YHUCHA, 3allUCh, CPAaBHEHHUE, YIOPSAAOYMBAHUE PALUOHAIBHBIX YHUCE.
Apudmernueckue NelcTBUSA ¢ palMOHAIBHBIMU YKCIaMu. Pemienue 3agay u3 peajbHON MPAKTHKM HA
9acTH, Ha IpoOH.

CreneHb ¢ HaTypaJIbHbIM IOKa3aTeleM: ONpeiesieHHe, IpeoOpa3oBaHNe BBIPAXKEHUH HAa OCHOBE
OTIpeJIeJIeHUs], 3aMuCh OONbINX YKcel. [IporeHTsl, 3amuch MpoLUEeHTOB B BUAE IpoOU U APOOH B BUC
IIPOLEHTOB. TpY OCHOBHBIC 3a/1a4 HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTYPAIbHbBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYCHME BBIPDAKEHUS C IE€peMEHHOH. JlomycTumble 3HauYeHUS
nepeMeHHbIX. IIpencraBnenrue 3aBUCHMOCTH MEXAY BEIMYMHAMM B BuUJE GopMmysbl. Beiuncienus no
¢dopmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHMH, TOXKIECTBEHHO paBHbIE BBIPAKEHUS, MpaBUIIa
npeoOpa3oBaHusi CyMM H IPOW3BEICHHH, MpaBWJIa PACKPBITHS CKOOOK W TPUBEACHHUS TOIOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl u MHorowieHsl. CreneHb MHorowieHa. CIJI0KEHHME, BBIUUTAHUE, YMHOXCHHE
MHOTO4wIeHOB. PDOpMyJIbl COKPAIEHHOTO YMHOXEHUA: KBAApAaT CyMMBI M KBaJapaT pasHocTH. PopMyiia
pa3HOCTH KBaApaToB. Pa3iojkeHne MHOTOYICHOB HA MHOXKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuUia MpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIBHOCTh
YpPaBHEHUU.

JInneliHOE ypaBHEHHE C OJHOW NEPEMEHHOMW, YUCIO KOPHEW JIMHEMHOIO ypaBHEHMs, PEILICHHE
JUHENHBIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUH MO YCIOBMIO 3a7aud. PerieHne TEeKCTOBBIX 3aJay C
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHME C JByMsl NepeMeHHbIMM U ero rpadux. Cucrema ABYX JHHEHHBIX
ypaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHne cucreM ypaBHEHHUI cocoOOM MOJCTaHOBKU. IIpumepsl
pelIeHus TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMIA.

DyHKUNH

Koopaunara Toukn Ha npsamoil. UucnoBele NMpoMexyTKu. PaccrosHue Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[MpsimoyronpHass cuctema koopamHaT, ocu OX m Oy. AlGcumcca W OpAWHATa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX popMmynaMu. UTeHne rpadukoB peasbHbBIX
3apucumocteil. [lonstue ¢pynkuuu. I'padux ¢pynkuuu. CsoiictBa (yHKuui. JluneliHas ¢yHkius, eé
rpaduk. ['padux dpynkuun y = [X|. ['padmueckoe pemenne THHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanpatnslit kopeHb u3 umcina. [lonarue o0 uppanuoHanbHOM ymciie. JlecaTnyHbie TpUOIMKEeHUs
uppanMoHambHbIX uucen. CBoiicTBa apuMeTHUECKUX KBaJpaTHBIX KOpHEH M HMX NpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCIECHUAM. J{eficTBUTENbHBIE YHCIIA.

Crenens ¢ 1ensIM MokasareneM U e€ cpoiictsa. CtaHgapTHas 3alluch YUCa.

AnredOpanyeckue BbIpasKeHH sl

KBanpaTHslil TpéxuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckas npoOb. OCHOBHOE CBOMCTBO anreOpamveckoit npoou. CroxkeHue, BhIYUTAHHE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. PanronanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA



KBangpatHoe ypaBHeHue, popMyna kopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUW, CBOMSIIMXCA K JMHCHHBIM U KBagpaTHeIM. [Ipocreiimme apoOHO-parmoHaIbHBIC
YpaBHEHHSI.

I'padmyeckas uwHTEeprperanus YpaBHEHUHW C JABYMsS T[EPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JIByMs IEpeMeHHbIMU. [IpuMepnl pelIeHHs] CUCTEM HEIMHEHMHBIX YPaBHEHHUM C JIBYMs
[IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM nepemMeHHO#. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
MePEMEHHOM.

DyHKUMH

[Honstue ¢pyukuu. O0IacTh ONpeaAeaeHUs] U MHOKECTBO 3HadeHU GpyHkuuu. CrocoObl 3aJjaHus
GyHKIHH.

I'paduxk pynkmuu. Urenue cBoiictB GpyHKIU 1o e€ rpaduky. [Ipumepsl rpadukoB (yHKIHA,
OTPaXKAIOIINX PEABHBIE IIPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
Oynxman Y = X2, Y = X3, y = VX, y=|X|. [paduteckoe perienne ypaBHEHNH 1 CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYUCICHUA

PammonanbHeie yncia, UppanroHaTbHBIC YMCIIa, KOHEYHBIE U OECKOHEUHBIC AECATUYHBIC IpoOu.
MHOXeCcTBO NEHCTBUTENIBHBIX UYUCEN, JCHCTBUTENIbHBIE YMCIa KaK OECKOHEYHbIE JEeCATUYHBbIE APOOH.
B3auMHO OJTHO3HAYHOE COOTBETCTBHUE MEXIY MHOXECTBOM JIEHCTBUTENIBHBIX YMCEI M KOOPAMHATHOU
MPSMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCell, apu(METHYECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOIIEM MHPE.

[TpubnmxEHHOE 3HaYEHNE BEIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyriaenue uncen. [pukunka u
OLIEHKA PE3YJIbTaTOB BBIUYMCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. PemieHuwe ypaBHEHMH, CBOASIIMXCA K KBaJpaTHBIM. bHKBajgpaTHOe
ypaBHeHue. IIpuMmepsl pellleHUs YpaBHEHMM TPETbE W YETBEPTOM CTENEHEH pa3lIoKCHUEM Ha
MHOXUTEH.

Pemenne npoOHO-pallMOHATBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3ahay ainredpanyecKum
METO/IOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro rpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IlepeMEHHbIMU. Pemenue cucreM JByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JMHEHHOE, a APyroe —
BTOpoO#i cTeneHu. [ paduueckas MHTEPIIpeTaUs CUCTEMbI YPaBHEHUI ¢ ABYMsI I€pEeMEHHBIMHU.

Pemrenue TekCTOBBIX 3a7a4 anreOpandeckKuM CIIoCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne TMHEMHBIX HEPABEHCTB C OJHON IepeMEHHOM. PelleHne cucTemM JTMHENHBIX HEPABEHCTB
c onHo nepemeHHoil. KBagpaTHslie HepaBeHcTBa. ['paduueckas MHTEpIpeTalusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

DyHKUMH

Ksagparnunas dyaknus, e€ rpaduk u cBoiictBa. [lapabosna, KoOpAHMHATHI BEPIIMHBI MTapadOJIbI,
0Chb CUMMETpPHUHU TapaboJIbl.

Ipaduku byakmuii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| , 1 ux cBoiicTsa.

YuciioBbIE 0CJI€10BATEIBHOCTH U IPOrPEeCCHU

[ToHsiTue YKUCIIOBOM TOCHEAOBATEILHOCTH. 3aJaHUE TMOCIEIOBATEIbHOCTH PEKYPPEHTHOM
bopmyoit u popmysoi N-ro uieHa.

Apudmerndeckass U reomeTpuueckas mnporpeccun. PopMmynbl N-ro 4yieHa apuPMETHIECKON H
TF€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0pakeHne WICHOB apU(PMETHYSCKOH W TEeOMETPHYECKOW TPOrpPecCHii TOYKaMu Ha
KOOPJAMHATHOM TIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOCHHS  MNPOrpaMMbl  ydeOHOro  Kypca  «Aunredpay
XapaKkTepU3yHOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTMKEHHUSIM POCCHUMCKUX MATEMAaTUKOB U POCCHMCKOW MAaTEMAaTHUYECKOM ILIKOJIbI, K
WCITOJIb30BAHUIO 3THX JOCTIKCHUM B IPYTrUX HayKaxX W NMPUKIATHBIX chepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA MW peaju3alvd ero Ipas,
MPEJICTABJICHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLEeayp Tpa)kAaHCKoro oOiiecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIACHHIO
ATUYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUW HAyKd, OCO3HAaHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEIICHHH TMPAKTUYECKUX 3a/lad MaTeMaTU4YeCKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs HA MPOTSHKCHUH BCEH KU3HU
JUTSL YCIIEITHON TTPO(eCcCHOHAIBHON ACSITELHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUU, OCO3HAHHBIM
BBHIOOPOM M MTOCTPOCHUEM MHIIMBUIYaTbHOU TPAEKTOPUU OOPAa30BaHUS U KUZHEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHATIFHOMY M ACTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKAeHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINEH B IeATEeTHbHOCTH HAa COBPEMEHHYIO CHCTEMY HaYYHBIX MPEJCTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX DPA3BUTUS YEJIOBEKA, MPUPOJLI M OOIIECTBA, TOHUMAHUEM MaTEMaTUYECKOW HayKu
Kak cQepbl YeNOBEYECKOW EeATENbHOCTH, JTAamoB €€ pa3BUTHS M 3HAYUMOCTU I Pa3BUTHUS
[UBWIA3AIIMN, OBJAJCHUEM SI3bIKOM MAaTeMaTHKU W MAaTeMaTHYeCKOW KYJIbTYpOHl Kak CpeJICTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIMMU HAaBBIKAMH UCCIIE0BATENIbCKOM 1ESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbSi M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TPUMEHSTh MAaT€MAaTHYE€CKHE 3HAHUS B HMHTEpPECaX CBOETO 3I0POBbS, BEICHHS
3I0pOBOTO 00pa3a KU3HU (3A0POBOE MHTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT/BIXA,
perynspHas ¢puznueckas akTUBHOCTh), C(hOPMHPOBAHHOCTBHIO HaBbIKa pedekcruu, IpU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4yeIoBeKa,

7) 3K0JI0rMYecK0e BOCIIMTAHUE:!

OpUEHTAIlMel Ha TpPUMEHEHHE MaTeMAaTHYeCKUX 3HAHUU [UIsl pPelIeHUs 3a1ady B 00JacTH
COXPaHHOCTH OKPYKAIOIIEH Cpejibl, TUTAHUPOBAHUSI TMIOCTYITKOB M OIEHKH WX BO3MOXKHBIX MOCTEACTBUMN
JUISL OKPY>KaIoIel Cpeqbl, OCO3HAHUEM TI00ATbHOTO XapaKTepa IKOJIOTUYECKUX MPoOJeM U MyTed ux
perieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUAX HEONPEACIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JeATEeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y JIPYTUX JIIOJAEH,
puoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTUX;

HE0OXOMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIEe (OPMYITUPOBATH HJIECH,
MTOHSTHS, TUTIOTE3bI 00 0OBEKTAX U SBIICHUSIX, B TOM UHCJIE pPaHEe HEM3BECTHBIX, OCO3HABATDH JC(PHUITUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMBIC PEIICHUS U NEeHCTBUS, (DOPMYIUPOBATH
Y OIICHUBATh PUCKU U TTOCIICCTBUSI, JOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornyeckue aeicTBHA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKA MaTEeMaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH ONPEICICHUS TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIACCHU(PUKAIMU, OCHOBAHHS JUIsi 000OIICHUS U
CpaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIH3A;

BOCIPUHUMATH, (HOPMYIHpPOBaTH M MPEOOpPa3OBbIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHUBOpEYUst B (akTax,
JTaHHBIX, HAONIONCHUSAX W YTBEPXKACHUSAX, TMpeJiaraTh KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;

JieaTh BBIBOJIBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHJYKTUBHBIX
YMO3aKI0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh OKa3aTENbCTBA MATEMATHUECKUX YTBEPXKACHUU (MPAMBIE M OT HPOTUBHOIO),
MPOBOAUTH CAaMOCTOSITENILHO  HECIIOKHBIE —JIOKA3aTEeNbCTBA MaTeMaTU4yecKuX (akKToB,
BBICTpaMBaTh AapryMEHTAIMI0, TPUBOAWTH IPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHNUS;

BBEIOMpATh CIIOCO0 penieHus y4eOHOW 3amadn (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIIOJIB30BAaTh BOIPOCHI KaK HCCIEIOBATELCKUI HMHCTPYMEHT MO3HaHHA, (OPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOLIHE IPOTHBOpPEYHE, MpPOOIEeMy, CaMOCTOATEIFHO YCTaHABIMBAThH
HCKOMOE U JaHHOE, (POPMHPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
MIPOBOJIUTH 110 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
UCCIIEIOBAaHHE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oO0beKTa, 3aBUCHUMOCTEN
00BEKTOB MEXTYy CO00Ii;

CaMOCTOSITENIbHO (POpMynHpoBaTh OOOOIIEHUS W BBIBOJBI O pPE3yJbTaTaM MPOBEIEHHOTO
HaOJI0ACHNUS, UCCIIeI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BEIBOJIOB
A 0000IIEHUH;

IIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MpOIlecca, a TAKXKE BBIIBUraTh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh HH(OPMALIMHU, ITAHHBIX, HEOOXOAWMBIX IS
pelIeHns 3a/1a4y;

BbIOMpATh, AaHANU3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(POpPMAILHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

BbIOMpaTh (GOpMYy TMpelcTaBleHUs HHGOPMAIMM M WUIIOCTPUPOBATH pELIaeMble 3aJauu
CXE€MaMH, IMarpaMMaMiy, HTHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAA&KHOCTh HHPOPMALMU IO KPUTEPHUSM, MPEITIOKEHHBIM YUYUTEIEeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIIpUHUMATh U (OPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCJOBHSIMH U LEISIMHU
OOIIeHHs], SICHO, TOYHO, TPAMOTHO BBIpa)aTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, AaBaTb IOJACHCHHUA II0 XOAYy PpCEIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHI)II\/'I
pe3ynbrar,

B XOA€ OOCYXIEHHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI, MPOOJIEMBI,
pelmaeMoi 3a/1aun, BHICKA3bIBaTh WU, HAIlCIICHHBIE HA TMOUCK PEIICHUs, COMIOCTABISATh CBOH
CYXJIEHUS C CYXKJIEHUSMH JIPYTUX YYaCTHUKOB JHAJora, 0OHapYKUBATh Pa3IndMe U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NpCACTABIATL PE3YJIbTAThl PCHICHUA 3aJda4dd, OSKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTaA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a4ad MpPE3eHTAluH |
0COOEHHOCTEH ayTuTOPUH,



e [IOHMMaThb W HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHIYaJlbHON paboThl mpu
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a]1a4;
¢ [PUHUMATHh I[€JTb COBMECTHOW JESATEILHOCTH, IIAaHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacmpenensaTh BUABI padOT, JOrOBAPUBATHCS, OOCYXJATh MPOLECC M PE3YNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® y4yacTBOBaTh B TIPYHNOBBIX (opmax paboTel (0OCYkAeHHs, OOMEH MHEHHMSIMH, MO3TOBBIC
IITYPMBl ¥ JIPYTHUE), BBITOJIHATH CBOK YacTh PabOTHl M KOOPAWHUPOBATH CBOM JICUCTBHUS C
JIpYTMMU YI€HaMU KOMaHJbI, OLEHUBATh KayecTBO CBOETO BKJIaJa B OOWIMN HPOAYKT IO
KpuTepusiM, cHOpMYIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiicTBUS
Camoopranu3anus:
® CaMOCTOSITENIBHO COCTAaBJIAThH IUIAH, aJlTOPUTM pelleHus 3a7adu (WIK ero 4acTh), BHIOMpATh
crnocod peuieHUs € YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUIA ¢ y4ETOM HOBOW WH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:
® BIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJII TIpollecca W pe3yiabTara peIIeHUs
MaTEeMaTHYCCKOH 3a1a4mu;
® [peABHAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPU PEIICHWH 3aJa4d, BHOCUTH
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OICHUBATh COOTBETCTBUC pE3yjbTaTa JEATEIHHOCTH IIOCTABICHHOW IIETU W YCIOBUSM,
OOBSICHSTh TPUYHMHBI JIOCTKEHUS WU HEJOCTYIKCHHS IIeTH, HAaXOIWTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 Kjacce 00y4aroImuics MoJIyduT caelyIolue NpeIMeTHbIE pe3yIbTaThl:

Yucna v BbIYMCICHUA

BbimonHATe, coueras yCTHble M TNHCbMEHHbIE NpUEMBI, apudmeTHueckue HeHCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIOBBIX BBIPAKEHHM, NMPUMEHATh pasHOOOpa3HblE CHOCOOBI U MPUEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COEPKAIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

IlepexoauTh OT 0AHOM (OPMBI 3amMCH YUCeN K Apyroi (Mpeodpa3oBbIBaTh JECATUUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTh yncna.

BBINONMHATE NPUKHUAKY W OLEHKY pe3yjibTaTa BBIYMCIEHHWH, OLEHKY 3HA4Y€HMH YMCIOBBIX
BbIpaK€HUI. BBIMOMHATE AEMCTBUS CO CTEMEHSIMU C HATYPaJbHBIMU MTOKA3aTEISIMHU.

IIpyuMeHsITh IPU3HAKY JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENN HAaTypaJIbHbIX YHCEIL.

Pemarp mnpakTUKO-OpUEHTHpPOBAHHBIE  3aJjaud, CBSI3aHHbIE C OTHOIIEHHEM  BEJIMYHH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, NPOLEHTaMM, WHTEPIPETHPOBATh PE3YJAbTaThl PELICHUS 3a4ay C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBare anredbpanyeckyto TEPMHUHOJIOTHMIO W CHUMBOJHKY, NPUMEHATh €€ B Mpoliecce
OCBOEHUS y4eOHOro MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BbimonHATe npeoOpa3zoBaHMs ILIEJIOTO BBIPAXKEHHS B MHOIOWIEH IPHUBEIEHUEM MOAOOHBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NPUMEHATh
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh Pa3jioKEHUE MHOTOYJICHOB HAa MHOXKHUTENIM C IOMOIIBIO BBIHECEHMs 3a CKOOKH
00I1Iero MHOKUTEIIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUS (hOpMYI COKPALIEHHOTO YMHOKEHUSI.

[IpuMensaTh npeoOpa3oBaHUs MHOTOWICHOB JAJISl PEIIEHHs pa3iIM4HbIX 3a7ad M3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.



Hcnonws3oBaTh CBOWMCTBAa CTENEHEH C HATYpPAJIbHBIMH IIOKa3aTesIMU Il TIPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHENHbIE YpaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHS [IPaBUJIa IIEPEX0A OT UCXOIHOIO
YpaBHEHUs K paBHOCUIIBHOMY eMy. [IpoBepsITh, SIBISETCS JIM YUCIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METObI PH PEIICHUH TUHEHHBIX YPABHEHUIA U UX CHCTEM.

[TonOupars mpuMepsl Hap YUCEN, SBJSIONIMXCA PEHICHHEM JIMHEWHOTO YpPaBHEHUS C JBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IIOCKOCTU TpauK JTUHEHHOrO ypaBHEHHUS C JIByMsI NE€PEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOIUTH PUMEPHI PELICHUST YPaBHEHUSI.

Pematb cucteMbl IBYX JTMHEMHBIX YPaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpaduIecKH.

CocTaBidTh U pemarh JUHEHHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH MO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y NIOJIYYEHHBIA Pe3yNbTar.

DyHKUMH

N300paxaTh HAa KOOPJMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpAHHATaM,
Jy4H, OTPE3KH, HHTEPBAIbI, 3aIIMCHIBATH YMCIIOBBIC IIPOMEKYTKH HA aNreOpanyecKoM s3bIKe.

OtmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJMHATaM, CTPOUTH Ipaduku
nuHeHbIX QyHkuuid. CtpouTs rpaduk GyHKIUU Y = [X|.

OnwuceBaTh ¢ MOMOINBIO (DYHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIWYHMHAMHU: CKOPOCTH,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuil croco® TmpencTaBieHWs U aHanM3a HHPOpPMAlMM, U3BIEKAaTh U
MHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPAa(QHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoH1y 00y4enus B 8 kjiacce 00yJaromuiics MoJIy4uT CIEAYIOIINE TPeIMETHbIEC PE3yIbTaThl:

Yucna v BoIYMCICHUSA

Hcnonb30BaTh HaYaJIbHbIE MPEJCTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHCEN 1JI1 CPaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, U300pakaTh AEWCTBUTENbHBIC YHCIa TOUKAMH Ha KOOPJUHATHON MPSAMOi.

[IpumMeHATH NOHATHE apU(PMETHUECKOro KBAaJPAaTHOIO KOPHs, HAXOIUTh KBaJIpaTHbIE KOPHH,
UCIOJIB3YS TP HEOOXOAUMOCTH KaJIbKYISTOP, BBIOIHIATH IPE0Opa30BaHusl BBIPAXKEHUN, coAepKaIIuX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anucu OONBIIMX U MalbIX YHUCET C MOMOUIbIO JECATUYHBIX ApoOel U creneHei
gyucna 10.

Auaredpanyeckme BbIpaKeHUs

[IpuMeHATh MOHATHE CTENEHM C IIeJbIM IOKa3aTeleM, BBIIOIHATh MPeoOpa3oBaHus BBIPAKEHUH,
COJZIEp KAIMX CTEIECHHU C LEIbIM IT0Ka3aTeIeM.

BBINONHATE TOXJIECTBEHHBIE MPE0Opa30BaHUs PAIMOHAIBHBIX BBIPA)KEHUH HA OCHOBE IMPABMI
NeMCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckKuMH IpOoOsiMHU.

PackianpiBaTh KBafpaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMsI BBIPAKEHUN I PEUICHHUS Pa3IUYHbIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE, KBaJpaTHbIE YPaBHEHUS U PALMOHAJIBHBIE YPAaBHEHUS, CBOASAIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMS MEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIIME MCCIENOBAHUS YpPAaBHEHUH W CHCTEM YpaBHEHUH, B TOM YHUCIE C
IpUMEHEHUEeM TpaduyecKuX IMpeIcTaBiIeHui (ycTaHaBIMBaTh, UMEET JU YpAaBHEHHME WJIM CHUCTEMa
YPaBHEHUN pELIEHUs, €CII UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTh OT clOBECHOW (GOPMYIMPOBKH 3a7aud K €€ anreOpandeckoil MOJETu C IMOMOIIbIO
COCTaBJICHUs] YPaBHEHMS WJIM CUCTEMBl YPAaBHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPABHEHMs, OLIEHKH, pELIaTh JIMHEHHbIE
HEPaBEHCTBA C OJIHOM MEpPEeMEHHOM M HMX CHCTEMBI, JaBaTh rpapUuecKylo WIUTIOCTPAIMI0 MHOXKECTBA
pelIeHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA



IlonnMaTh M HCHOAB30BaTh (YHKIHMOHAIBHBIC MOHATHUA M A3BIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HAaYCHMS), OINpENeNATh 3HaYeHHe (YHKIMM IO 3HAYCHUIO apryMeHTa, OIpPEeNesiTh CBOWCTBA
dbyakumm 1o e€ rpaduky.

Ctpouts rpaduKu J€MEHTApHBIX (PYHKIUH BHIA:

y =kIX,y=x2,y=x3,y = |X|, y = VX, ONIHCBIBATH CBOICTBA YNCIOBOH (YHKIHH IO €& rpaduKy.

K koniry o0y4enus B 9 kjiacce 00y4JaroImuics MoIyduT CIAeIyIOIUE IPEIMETHBIC Pe3yIbTaThI:

Yuciia 1 BbIYMCTICHUS

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeimonuaATe apudmMernueckue AEHCTBHS C palMOHAIBHBIMU 4YHCIAMH, COYETash YCTHbIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BHIUUCICHUS C HPPALMOHAIbHBIMU YUCIIAMHU.

HaxonuTe 3HadyeHus cTemeHed ¢ LeNbIMU I10Ka3aTelsIMH U KOpHEH, BBIYMCIATh 3HAUYEHUS
YHUCJIOBBIX BBIPAKCHUM.

OKpyrasTh JIeHCTBUTENbHBIE YMCIA, BBINOJHATh HPUKUIKY pE3yJbTaTa BBIYMCICHHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeiiHble M KBaJpaTHbIE ypaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HUM, NpOCTEHIINe
IpOoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cuctembl JOBYX JMHEMHBIX YpaBHEHUH C JByMs HEPEMEHHBIMH U CHUCTEMbI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3a7jaun AIreOpandeckM CIIOCOOOM C MOMOIIBIO COCTABICHHS YPaBHEHUS WU
CUCTEMBI JIByX YPaBHEHUH C ABYMs [IEPEMEHHbBIMHU.

IIpoBomuTh mpocTeiline HCCleAOBaHUs YPaBHEHUI M CHCTEM YpaBHEHHUI, B TOM 4HCIE C
NpUMEHEHHEM TpaduyecKux TpeacTaBieHuil (YCTaHABIUBaTh, UMEET JIM YpPaBHEHUE WIH CHCTEMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIBbKO, U IIpoYee).

Pemats nuHeiiHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh pellleHue HEPABEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCBHIBATh PEIICHUE C [IOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIJIIOYAIONIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh pEIIEHNE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMUCHIBATh PELICHHUE
C MIOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacnio3HaBath (yHKIMM HM3y4eHHBIX BHJOB. Iloka3bIBaThb CXEMaTHMUYECKH pACIOJOKEHHE Ha
KOOPJIMHATHOM MmiockocTH rpadukoB GyHkuuit Buga: y = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =
X3, ¥y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT KO>()(DUIHEHTOB, ONHCHIBATH CBONCTBA (hYHKIIHIA.

Crpouth u n300pakaTh CXxeMaTU4ecKu rpaduKy KBaJpaTHUUHBIX (PYHKIUI, ONUCHIBATh CBOMCTBA
KBaJpaTUYHBIX (YHKIUH 110 UX Tpaduram.

Pacnio3naBate KkBajgpaTHUyHyl0 (QYHKIMIO 1O (opMylie, TPUBOJUTH MNPUMEPHI KBAIPATUYHBIX
GbyHKUIMN U3 pealbHOM KHU3HH, PU3UKH, TE€OMETPUH.

YuciaoBblie NOCI€10BATEIBLHOCTH U NPOrpeccum

Pacnio3HaBaTh apu(pMETHYEeCKyl0 M T'€OMETPHUYECKYIO IPOrPEeCCMM MpPU Pa3HBIX Crocodax
3aJlaHusl.

BbIMONHATE BBIYMCICHHS C HCIOJIB30BaHMEM (GopMysn N-ro  wieHa apupMeTH4ecKoil u
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YIJICHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIIOCKOCTH.

Pemarp 3amauun, CBSI3aHHBIE C YMCIOBBIMH IIOCJEIOBATEIBHOCTSIMHU, B TOM 4YHCIE 3aJaud W3
peanbHOM JKHU3HHU (C MCTIOIBb30BAaHUEM KAJBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuecTBo yacoB

Ne HauMenoBaHueE PazIEIoB 1 TeM MPOrPaMMbI Beero  Komrponbmbie  TIpakTiveckue DyexkTpoHHbIe (LM (ppoBLIE) 00pa3oBaTeIbHbIE
n/n pecypcsl
padoThI padoThI
1 UYmncna v BeIYUCIIEHNS. ParnoHanbHbIe YhCiIa 25 1 bubmmoreka IIOK https://m.edsoo.ru/7f415b90
2 AnrebpanyecKue BhIpaKeHUs 27 1 bubmmoreka LITOK https://m.edsoo.ru/7f415b90
3 YpaBHEHHS U HEpAaBEHCTBA 20 1 bubmmoteka L{TOK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIumn 24 1 bubmmorexa LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHHE M 0000IIEHHE 6 1 Bbubanoreka ITOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0
8 KJIACC
KosnuecTBO yacos
Ne HaNMeHOBANMNE PA3IE/IOB H TeM HPOrpaMMBbI K n DJIeKTpOHHbIE (M (ppoBLIe) 00pa3oBaTeJbLHbIE
/i |\ porp Beero OHTPOJILHBIE PaKTHYEeCKHE pecypenl
padoThI padoThl
1 Yucna u Beraucienus. KBajparHbie KOpHU 15 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
2 Hncna n BeraucncHms. CTENCH C 1ebIM 7 bu6mmoteka IIOK https://m.edsoo.ru/7f417af8
nokazaresieM
3 AH..F cOpameckue Bripaerii. Knaspatmbiii 5 1 bu6muoreka [TOK https://m.edsoo.ru/7f417af8
TPEXUICH
4 AZTeOpaHiECKHE BLIPDXCHHA. 15 1 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckast 1poOb
5 YPABHCHW M HepaseHCTsa. KeanpatHbie 15 1 Bu6mmorexa 1IOK https://m.edsoo.ru/7f417af8
ypaBHCHHS
g Y PaBHCHW W HepaencTBa. CncTembl 13 Butmmorexa [IOK https://m.edso0o.ru/7f417af8
ypaBHEHU
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
8 Oyukiur. OCHOBHBIC TTOHSITHS 5 bubmuorexa IIOK https://m.edsoo.ru/7f417af8
9 Oyuximu. Yucnopbie QyHKIUH 9 bubnunoreka [IOK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 06061IeHNE 6 2 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC

KoauuecTBo yacoB

Ne HauMeHOBAHHE PA3IEIIOB H TEM IPOIPAMMEL Kontponbupie  TIpakThueckue JuiekTpoHHbIE (LM (POBLIE) 00pa3oBaTeJbLHbIE
n/n Bcero pecypcbl
padoTsI padoTsI
1 Yucia v BeIYKMCIeHus. J{efcTBUTELHEIE YnCIia 9 bubanoreka IJOK https://m.edsoo.ru/7f419d08
2 vp ABTICHITL 1 HEPABeHCTBA. Y paBHCHHUS C 14 1 bubmmoreka IIOK https://m.edsoo.ru/7f419d08
OJTHOM TIEpEMEHHOM
3 | YPaBHCHUA U HCpaBCHCTBA. CHCTeMEI 14 1 Bu6morexa LIOK https://m.edsoo.ru/7f419d08
ypaBHEHUI
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubmmoteka L{TOK https://m.edsoo.ru/7f419d08
5 OyHkIMN 16 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
6 YucIioBbIe ITOCIEN0BATEIbHOCTH 15 1 Bbubanoreka IJOK https://m.edsoo.ru/7f419d08
7 2;?;5 cHue, 00001eHHe, CHCTeMATH3AMM 18 1 Bu6muorexa LIOK https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
: Tema Ypoka Ilf;‘]l::ﬂe:;:: qz;_‘[:[()):KTﬂ'{GCKHe HaTa DACKTPOHHEIC WHPPOBLIE
n/n Bcero M3yueHHsi =~ 00pasoBaTe/lbHbIE PeCypCh
padoThI padoTsl
1 | IlonsATHe panMOHAIHLHOTO YHCIIA 1
2  Apudmernueckue IEHCTBHS C pallMOHATBHBIMH YHACIAMU 1
3 | Apudmernueckue ACUCTBUS C PAIIMOHAILHBIMU YHCIIAMH 1
4 | Apudmerndeckue ACHCTBUS C PAIIMOHAILHBIMU YHCIIAMA 1
5 | Apudmernueckue ICUCTBUS C pallMOHAILHBIMU YHCIIAMA 1
6 Apudmernueckue IeicTBUS C pallMOHAIILHBIMU YUCIAMU 1
7 CpaBHEHHUE, yIOPSAJOUYMBAHNE PALIMOHAIBHBIX YHCEI 1
8  CpaBHeHue, ynopsiouMBaHUE PAIIMOHAIBHBIX YHCET 1
9  CpaBHeHue, yOpsIOYUBAHUE PAIMOHATIBHBIX YHCE 1
10 Crenens ¢ HaTYpaJIbHBIM ITOKA3ATEIIEM 1 EH@HOWM Lok
ttps://m.edsoo.ru/7f4211de
11  Crenens ¢ HaTypaJIbHBIM I1OKa3aTENIEM 1 EH@I.HOWM HOK
ttps://m.edsoo.ru/7f421382
12 Cremnenb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1 EH@HOTeKa Lok
ttps://m.edsoo.ru/7f42154e
13  Crenens ¢ HaTypaJIbHBIM ITOKA3aTEIIEM 1 EH@I.HOTem Lok
ttps://m.edsoo.ru/7f4218be
14  Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
15 Pemenne OCHOBHBIX 3a/1a4 Ha JpoOU, TPOLIEHTHI U3 pealibHOM nmpakTuku 1
16 Pemenne OCHOBHBIX 33724 Ha JpOOH, MPOLIEHTHI U3 pealbHOW NpakTuku 1
17  PemeHue OCHOBHBIX 33Ja4 Ha JpoOH, MPOLIEHTH! U3 pealbHON NpakTuku 1
18 PemeHue OCHOBHBIX 33Ja4 Ha JpOOHU, IPOLIEHTHI U3 peaibHOM MpakTuku 1
19 [Tpu3Haku enuMOCTH, Pa3IoKEHUsI Ha MHOXKHMTEIN HAaTypalbHbIX 1
qrcen
20 [Tpu3HaKH NEeMUMOCTH, Pa3JIOKEHHS Ha MHOKHTEIN HATYPaIbHBIX 1
qucel
21 | PeanbHble 3aBUCUMOCTH. IIpsiMast u oOpaTHasi MpONOPLUUOHATBHOCTH 1
22 | PeanbHble 3aBUCUMOCTH. [IpsiMast u oOpaTHasi MpONOpLUUOHATBHOCTH 1
23 | PeanpHble 3aBUCHMOCTH. [IpsiMast m oOpaTHast MPOOPINOHATBHOCTH 1
24 | PeanpHbIe 3aBUCUMOCTH. [IpsiMast m oOpaTHasi MpOOPIHOHATBHOCTH 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

25 | KontposbHas padora no reme "PanmonanbHble yncia" 1
Bbubaunorexa [JOK
26 ByKBeHHbIE BHIPAKEHNS 1 https://m.edsoo.ru/7f41feec
27 | ®opmynsl 1
28 = @opmymsl 1
29 TIlepemennsie. [lomycTrMble 3HaAUYCHUS TIEPEMEHHBIX 1
30 [IpeoOpa3zoBanne OYKBEHHBIX BRIPAKEHHM, PACKPHITHE CKOOOK H 1 Bu6mmorexa [TOK
[IPUBEJCHUE HOII06HBIX ci1aracMbIxX https://m.edsoo.ru/7f41fafa
31 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, pACKPHITHE CKOOOK U 1 Bu6mmoreka [JOK
[IpUBEICHUE HOI[O6HBIX cJlaraeMbIX https://m.edsoo.ru/7f41fd70
30 [Ipeo6pazoBanne OYKBEHHBIX BBIPAXKEHUMN, PACKPBITHE CKOOOK U 1
MPHUBEICHNE TTOJOOHBIX CJIAraeMbIX
33 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, paCKPHITHE CKOOOK 1 1
MIPUBEJICHUE TTOTO0HBIX ClIaraeMbIX
34 | CBoICTBa CTEIIEHU C HATYPAJIbLHBIM ITOKA3aTEIEM 1 bubmorexa IOK
yp https://m.edsoo.ru/7f421382
35 | CBoliCcTBa CTEIIEHU C HATYPAJILHBIM ITOKA3aTEIEM 1 bubmorexa LIOK
yp https://m.edsoo.ru/7f42154e
36 | CaoiicTBa CTEIEHU C HATYPaJIbHBIM [IOKA3aTEIEM 1 bubmorexa [IOK
yp T https://m.edso0.ru/7f4218be
bubaunorexa [JOK
37 | MHorourneHsI 1 https://m.edsoo.ru/7f42276e
bubaunorexa [JOK
38  MHorouieHsl 1 https://m.edsoo.ru/7f422930
39 | CrioxeHue, BEBIYUUTAHUE, YMHOKEHAE MHOTOYJICHOB 1 bubmmorexa IOK
) >y https://m.edsoo.ru/7f422af2
40 CnoxeHue, BEIYNTAHUE HOKEHHE MHOTOWICHOB 1 bubmmorexa IOK
7 > » YM I https://m.edsoo.ru/7f422cc8
41 | CioxeHue, BBIYUTAHNUE HOXKECHHE MHOTOWIECHOB 1 bubmmorexa [IOK
7 > » YM I https://m.edsoo.ru/7f422fca
42 C 1 Bubmmoreka [IOK
TI0’KEHUE, BBIYUTAHNE, YMHOKEHHE MHOTOUJICHOB https://m.eds00.ru/7f423182
43  ®opMyIBI COKPAILEHHOTO YMHOKEHUS 1 bubmmorexa [IOK
pMYy part y https://m.edsoo.ru/7f42432a
44 | ®opMyIbl COKPAIIEHHOTO YMHOKEHUS 1 bubmmorexa [IOK
pMYT part M https://m.edsoo.ru/7f42464a
45 | ®opMyIbl COKPAIIEHHOTO YMHOKEHUS 1 bubmmorexa [IOK
pMYT part M https://m.edsoo.ru/7f424c12
46 = DopMyIBI COKPAIIEHHOTO YMHOKEHUS 1 Bu6nuorexa [JOK
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https://m.edsoo.ru/7f424fd2

47 | ®opMyabl COKPALIEHHOTO YMHOXKEHUS 1 bubmmorexa [IOK
pMYy, patll y https://m.edsoo.ru/7f4251d0
48 P CHIIe R e 1 Bubnmoreka [TOK
a3JI0’KEHUE MHOTOWIEHOB Ha MHOKHUTEINA https://m.edsoo.ru/7f423312
49 | PasioxeHne MHOTOWIEHOB Ha MHOKHUTEINA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 | PasmoxxeHne MHOIOYJIEHOB HA MHOXKUTEIN 1 bubmorexa [IOK
https://m.edsoo.ru/7f4239de
51 @ Pa3noxxeHue MHOIrOWIEHOB Ha MHOXKUTEIU 1
52 | KontposbHas padota o teme "Anredpandeckre BoIpakeHus " 1
53 YpaBHeHwHe, TpaBuIIa IPeoOpa3oBaHus ypaBHEHUS, pABHOCHIBHOCTh 1
YpaBHEHUU
54 JluneliHoe ypaBHEHUE C OHOU MTEPEMEHHOM, pelIEHUE TMHEHHBIX 1
ypaBHEHU I
55 JluneliHoe ypaBHEHUE C OHOU MTEPEMEHHOM, pelIEHUE TMHEHHBIX 1 Bubimnoreka [JOK
ypaBHEHU I https://m.edso00.ru/7f420482
56 JInneliHOE ypaBHEHHE C OHOW ITEPEMEHHOM, PELIEHUE JIMHENHBIX 1
YpaBHEHUU
57 | Pemenwne 3a1a4 ¢ TOMOIIBIO YPaBHEHUH 1 bubmmorexa [IOK
A I yp https://m.edsoo.ru/7f42064e
58 | Pemenue 3amay ¢ TOMOIIBIO YPaBHEHUHA 1 bubmmorexa [IOK
A m yp https://m.edso0.ru/7f420806
59 | Pemenue 3a1a4 ¢ IOMOIIBIO YPaBHEHUHA 1 bubmmorexa [IOK
A m yp https://m.edsoo.ru/7f4209a0
60 Pemenue 3amay ¢ HoMoIIb aBHEHUN 1 bubmmorexa [IOK
CILICHHE 33/1at1 € TIOMOIIBIO yp © https://m.edsoo.ru/7f420e6e
61 JluneiiHOe ypaBHEHHE C ABYMs MIEPEMEHHBIMU U €r0 Irpaduk 1 Bubmorexa LIOK
yp ABYM p p https://m.edsoo.ru/7f427c32
62 | JluneitHOE ypaBHEHHE C IBYMsS IEPEMEHHBIMHU H €r0 TpaduK 1 Bubmorexa LIOK
yp ABYM p p https://m.edsoo.ru/7f427e8a
63 | Cucrema a8 WHENHBIX YPAaBHEHUM C ABYMS [IEPEMEHHBIMU 1 bubimorexa LIOK
ABYX JI yp ABYM p https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX YPAaBHEHHI C IBYMsI TEPEMEHHBIMHU 1
65 Cucrema ABYX JIMHCWHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMH 1
66 Cucrema qBYX JIMHEWHBIX ypaBHEHUH C IBYMS TIEPEMEHHBIMH 1
67 | Pewenne cucreM ypaBHEHUMH 1 bubmorexa LOK
yp https://m.edsoo.ru/7f4284de
68 | Pemenue cucreM ypaBHEHHI 1 Bubamnorexa LIOK
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Bbubnunorexa [TOK

69  Pemenue cucreM ypaBHCHUN 1 https://m.eds00.ru/7f4287d6
70  Pemenue cucteM ypaBHEHUH 1
71  Peuienue cucreM ypaBHEHUI 1
72 K 6 ene "JTHHeHHbL o " 1 Bbubnnorexa [JOK
OHTpOJIbHAsS paboTa Mo TeM WHEWHBIC YpaBHCHUS https://m.eds00.ru/7f421044
73  KoopauHara TOYKH Ha IPsSMOM 1 pubmiorexa [1OK
pa p https://m.eds00.ru/7f41de76
bubaunoreka [JOK
74 Yucnosble NPOMEKYTKH 1 https://m.edsoo.ru/7f41dff2
75 | YucnoBble IPOMEXYTKU 1
76 | PaccrostHue MEeXIy ABYMS TOYKaMU KOOPIAWHATHOM MPSIMOI 1
77 | PaccrosiHue MeXAy ABYMsI TOUKaMH KOOPJIWHATHON MPSIMON 1
78 IlpssmoyrosibHas cUCTEMa KOOPAMHAT Ha MIOCKOCTH 1 Bubmuorexa LIOK
PAMOYTOJI pA I https://m.edsoo.ru/7f41e16e
79  IlpssmoyrosbHas cCUCTEMa KOOPAMHAT Ha MIOCKOCTH 1 Bubmnoreta LIOK
pAMOYTOJI PA 1 https://m.edsoo.ru/7f41e42a
bubanoreka [JOK
80  IIpumeps! rpadukoB, 3aAaHHBIX HopMyTamMu 1 https://m.eds00.ru/7f41e8a8
bubaunorexa [JOK
81 IIpumepsl rpaduKoB, 3aAaHHBIX (HopMyTamMu 1 https://m.eds00.ru/7f41ed80
82 | Ilpumeps! rpaduKoB, 3aJaHHBIX (OpMYTaMU 1
. bubanorexa [JOK
83  Urenue rpaukoB peanbHbIX 3aBUCUMOCTEH 1 hitps://m.eds00.ru/7f41ea24
84 | Ytenue rpaguKoB peasgbHbIX 3aBUCUMOCTEH 1
bubanoreka [JOK
85  Ilomstue hyHKIMM 1 https://m.edso0.ru/7f41ef06
86 I'padux PyHKIHH 1
. . bubaunorexa [JOK
87 = Csoiictea pyHKImii 1 https://m.edsoo.ru/7f41f078
. . bubnmnoreka [JOK
88 = Csoiictea pyHKImii 1 https://m.edsoo.ru/7f41f1fe
. bubnmnorexa [JOK
89  Jluneiinas Qynxius 1 https://m.edsoo.ru/7f427282
. bubnnorexa [JOK
90  Jluneiinas GpyHKuus 1 https://m.edsoo.ru/7f427412
91 TIlocrpoenue rpaduka TMHEHHOW HYHKIUH 1 paomorera TIOK

https://m.edsoo.ru/7f426d1e
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92 | Tloctpoenue rpaduka TMHEHHON HYHKIUU 1
93 TI'padux pyHKIHH Y =[X| 1
94 TI'padux pyHKIHH Y =[X| 1
95 KoHnTtposnbnas padora o teme "Koopaunater u rpadguku. Oyakmuun" / 1 1 Bub6inorexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f41f50a
96  Urorosas koHTposbHAs paboTa / Becepoccuiickasi mpoBepodHas paboTa 1 1 ﬁﬁfﬁ%ﬁﬁgﬁyf 199c6¢
97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1
000011IeH1Ee 3HAHUI
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1 Bu6mmoreka [JOK
00001IeHIEe 3HAHWIA https://m.edsoo.ru/7f429f32
99 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kjacca, 1 bubnuoteka [JOK
000011IeH1Ee 3HAHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
00001IeHIEe 3HAHWIA
101 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kjacca, 1 bubnuoteka LJOK
0000111eHIE 3HAHUT https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1 Bubmnorexa [OK
000011IeHrEe 3HAHUI https://m.edso00.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
NQ TeMa yPOKa Ii:)o‘];ilqoeﬂcl:::)(:eanO:KTH‘leCKHe I-[aTa 3HeRTp0HHbIe u“q)pOBble
n/n Bcero pa%m” P paBoTHI u3ydeHusi 00pasoBaTesibHbIE PeCYpChl
1 | KBazapaTHbIil KOpeHb U3 UnCIa 1 ﬁg@mmm Lok
ps://m.eds00.ru/7f42d452
2  TlonsTHe 00 HPpaAMOHATEHOM YHCIIE 1 ﬁg@mmm LOK
ps://m.edso0.ru/7f42eaaa
3 | JlecaTudHbIC MPUOIIMIKEHUS HPPAITHOHATBHBIX YHCEIT 1
4 | JlecaTuuHble NPUOIHKEHUS UPPAIMOHATBHBIX YUCEI 1
5 | JleiicTBUTEIBHBIC YKCTIA 1
6 CpaBHeHUE ACWCTBUTEIBHBIX YHCEIN 1
7  CpaBHeHUE ACWCTBUTEIHHBIX YHCEI 1
8 | Apudmernueckuil KBaJpaTHbI KOPEHb 1
9  VpaBHeHue Buaa x> =a 1



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

Bbubnnorexa [TOK

10  CsaoiicTBa apu(PMETUUECKUX KBAAPATHBIX KOPHEH 1 https://m.eds0o.ru/7§42d862
11  CaoiicTBa apu(pMETUIECKUX KBAAPATHBIX KOPHEH 1 Bubmiorexa LIOK
p Ap p https://m.edsoo.ru/7f42d862
12 [TpeoOpa3oBaHUe YHCIOBBIX BRIPAKCHUM, COJIEPKAIINX KBAIPATHBIE 1 bubnuoteka LIOK
KOPHH https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3zoBaHKe YNCTOBBIX BRIPAKECHHH, COEPKAIUX KBaIpaTHBIC 1 Bub6mmorexa [TOK
KOPHH https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3oBaHUe YHCITOBBIX BRIPAKCHUM, COJIEPKAIINX KBAIPATHBIE 1 BuGmuorexa LIOK
KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3zoBaHKe YNCIOBBIX BRIPAKECHHH, COACPKAIIUX KBaIpaTHBIC 1 Bu6mnorexa [TOK
KOpHH https://m.edsoo.ru/7f42e262
16  CreneHs c 1LEJIBIM [TI0Ka3aTEIEM 1 bubmorexa [IOK
o https://m.edsoo.ru/7f4354a4
CrangaprHas 3anmuch yncia. PasMepbl 00bEKTOB OKPYXKAIOIIETO MHPa
17  (OoT 3;IeMEHTapHBIX YaCTHIL O KOCMHYECKUX 0OBEKTOB), ITTUTEIHHOCTD 1 bubmorexa LIOK
p L > A https://m.edso0.ru/7f436098
MIPOIIECCOB B OKPYKAIOIEM MUPE
18 | CsoiicTBa CTENEHH € LEIbIM IT0KA3aTeNEM 1 bubmorexa LIOK
a https://m.edsoo.ru/7f435648
19 CsoiicTBa CTENEHHU C LEJIBIM OKA3aTEIEM 1 bubmorexa LIOK
a https://m.edsoo.ru/7f435648
20 | CsoiicTBa CTEIEHN C IEJIBIM [TOKA3aTEIIEM 1 bubmorexa IOK
I https://m.edso0.ru/7f435648
21 | CaoiicTBa CTEIEHH C LIEJIBIM [TOKA3aTEIEM 1 bubmorexa IOK
e 2 https://m.edsoo.ru/7f43599a
22 | CBolicTBa CTEIEHU C IIEJIBIM [TOKA3aTeIEM 1 bubmmorexa [IOK
nen a https://m.edsoo.ru/7f435ed6
23 | KBagpaTHbIil TpEXUIeH 1
24 | KBagpaTHBII TpEXUICH 1
25 | PasznoxxeHue KBaapaTHOIroO TPEXUJIEHA HA MHOKUTEIN 1 bubmmorexa [IOK
I Ap p I 2 https://m.edsoo.ru/7f42fd38
26 | PasnoxxeHue KBaapaTHOTO TPEXUIEHA HA MHOXKUTEIN 1 bubmmorexa [IOK
3JI0KCHHUC Ap Oro Tpe c o c https://m.edsoo.ru/7f42fd38
27 Konrtponsnas padora no remam "KBagpatusie kopHH. CTeneHH. 1 Bu6nuorexa [JOK
KsagpaTHblii TpexuieH" https://m.edsoo.ru/7f42ec80
Bbubaunoreka [JOK
28 Anre6pqueCKa$[ ﬂp06b 1 https://m.edsoo.ru/7f430382
29 JlomycTrMBbIe 3HaYEHUS IEPEMEHHBIX, BXOSIINX B alreOpandeckue 1

BBIPpAXKCHUA
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I[OHYCTI/IMBIG SHA4YCHUA NICPEMCHHBIX, BXOIAIIUX B anre6panquKI/Ie

30
BBIPAKEHHUS
. . Bbubnnorexa [JOK
31  OcHOBHOE CBOMCTBO alreOpandeckon Apoou https://m.eds0o.ru/7f4308e6
. Bubmuoreka [TOK
32 Coxpamenne npobeit https://m.edso0.ru/7f430a8a
. bubnunorexa [JOK
33 Coxpamenne HPOGeH https://m.edsoo.ru/7f430f44
o Bbubnnorexa [JOK
34 Coxpamenne Hp06eﬂ https://m.edsoo.ru/7f430f44
35 Crnosxenue, BRIYUTaHUE, YMHOKCHUE U JICTICHUE alNTeOpandecKux bubnuotexa LIOK
apobeit https://m.edsoo.ru/7f43128c
36 Crnosxenue, BBIYUTaHUE, YMHOXKEHUE U JIETICHUE aNreOpandecKux Bubmmorexa LIOK
apobeit https://m.edso0.ru/7f4315c0
37 CnoxxeHue, BBIYUTAHUE, YMHOXKEHHUE U JICJICHHE aJIreOpanyecKux bubnuotexa LIOK
npobeii https://m.edsoo.ru/7f4318c2
38 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICTICHUE anre0OpandecKux Bubmmorexa LIOK
apobeit https://m.edsoo.ru/7f431a20
39 | IIpeoOpa3oBaHue BEIpAKEHUN, COAEPIKALNX alreOpandecKue apoou bubmorexa [IOK
p p p » CONCPIKAI p Ap https://m.edsoo.ru/7f43259c
40 @ TIpeoOpaszoBaHHE BBIpAKEHUM, COEPKAILMNX alredpandeckue 1poou bubmorexa LIOK
p p p » CONCpKal p Ap https://m.edsoo.ru/7f432736
41  TIpeoOpa3zoBaHHe BBIpAXKEHUH, COAEpKAIINX aJreOpanueckKue apoodu bubmorexa LIOK
p p p > CONCPIKALIL p Ap https://m.edsoo0.ru/7f432736
" " bubanorexa [JOK
42 | KontpomabHasa pabora no reme "Anredpanyeckas 1poob https://m.eds00.ru/7f431d36
43  KsajgpaTHOE ypaBHEHUE Bubmmorexa [1OK
Ap yp https://m.edsoo.ru/7f42eela
44 | HemoisHoe KBaagpaTHOE YPaBHEHUE bubmorexa LIOK
Ap yp https://m.edsoo.ru/7f42eela
45 H Bubmmoreka [IOK
CIIOJTHOC KBA/IPATHOC YPABHCHHUC https://m.edsoo.ru/7f42eela
46 | dopmyia KOpHEN KBAIPATHOIO YpaBHEHUS bubmmorexa [IOK
pMYy p Ap yp https://m.edsoo.ru/7f42f158
47 | dopmyia KOpHEH KBaApPaTHOIO ypaBHEHUS bubmmorexa [IOK
pMyIT p Ap yp https://m.edsoo.ru/7f42f3f6
48  dopmylia KOpHEN KBaAPATHOIO YpaBHEHUS bubmmorexa [IOK
pMyIT p Ap yp https://m.edsoo.ru/7f42f5a4
49  Teopema Buera bubamorexa LIOK

https://m.edsoo.ru/7f42fef0
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Bbubnnorexa [TOK

50 Teopema Buera - https://m.edsoo.ru/7f430076
51 @ Pemenue ypaBHEHHUN, CBOISINUXCS K KBaAPaTHBIM 1 bubmorexa [IOK
yp > AL Ap https://m.edso0.ru/7f43c542
52 | Pemenne ypaBHEHUH, CBOAAIINXCS K KBaAPATHLIM 1 bubmorexa LIOK
yp > AL Ap https://m.edso0.ru/7f43¢3d0
53 | IIpocreiimmue npoOHO-paOHAIBLHEIE YPABHEHUS 1 bubmorexa LIOK
p Ap pan yp https://m.eds00.ru/7f4328¢6
54 | TIpocreiimue npoOHO-paIMOHAIBHBIE YPDABHEHUS 1 bubmorexa LIOK
p Ap pal yp https://m.edsoo.ru/7f432b6e
55 | Pemienune TEKCTOBEIX 337a4 C IIOMOIILIO KBAAPATHLIX YPaBHEHUIT 1 bubmorexa [IOK
A I Ap yp https://m.edsoo.ru/7f42f75¢
56 | Pemenne TeKCTOBBIX 3a7a4 C IIOMOIILIO KBAAPATHBIX YPABHEHUIN 1 bubmorexa LIOK
A I Ap yp https://m.edsoo.ru/7f42f8f6
" " bubaunorexa [JOK
57 | KoutponbHas pabota no Teme "KBagpatHble ypaBHEHHS 1 https://m.eds0o.ru/7f4301f2
58 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €r0 rpaduK, IPUMEPHI 1
pelIeHUs] yPaBHEHHH B IIEJIBIX YHUCTIAX
59 JluneitHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU, €T0 TpaPuK, TPUMEPHI 1
pelieHusl ypaBHEHH B 1ENIbIX YHCIaX
60 JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU, €T0 rpauK, IpUMEpbI 1
pelIeHus] ypaBHEHHH B IIEJIBIX YHUCTIAX
61 Pemenne cucteM JBYX JTHHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU 1
62 | PemeHne cucteM JBYX JIMHEHHBIX YPAaBHEHHI C IBYMsI TIEPEMEHHBIMHU 1
63 Pemenue cucrem ABYX JTMHEHHBIX YpaBHEHU ¢ IBYMsI IEpEMEHHBIMU 1
64 [IpuMepsl penieHus: CUCTEM HEMHENHBIX YPaBHEHUH C IBYMS 1
MepeMEHHBIMU
65 [Tpumepsl pemieHnst CUCTEM HEIMHENHBIX YPABHEHUM C IBYMsI 1
MepEMEHHBIMU
I'padmueckas nHTEpIpeTallvs ypAaBHEHUS C IBYMS IEPEMEHHBIMH U Bubnmorexa LIOK
66 . N 1 )
CUCTEM JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
I'padmueckas uHTEpIIpeTallls ypaBHEHUS C IBYMSI IEPEMEHHBIMU U bubnunoreka I{OK
67 . " 1 }
CHCTEM JIMHCWHBIX YPABHEHHH C JABYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
68 PemeHne TEeKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM YpaBHEHUU 1
69 @ PemeHne TEKCTOBBIX 33124 C IOMOIIBIO CHCTEM YpPaBHEHUI 1
70 | PemeHue TEKCTOBBIX 331a4 C TOMOIIBIO CHCTEM YpaBHEHUH 1
71 | YucnoBble HEpaBEHCTBA U MX CBOICTBa 1
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72 | YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73  HepaBeHCTBO C OJIHOM IEPEMEHHOM 1
74 | JluHeiiHble HEPABEHCTBA C OAHON EPEMEHHOM U UX pelIeHne 1 Bubmorexa LIOK
p A P p https://m.eds00.ru/7f42c692
75 | JluHeiiHble HEPABEHCTBA C OAHON IEPEMEHHOM U UX pEIIeHNE 1 Bubmnoreta LIOK
https://m.edso00.ru/7f42c840
76 | JluHeiiHble HEPaBEHCTBA C OJJHON EPEMEHHOM U MX PEIIeHUE 1
77 | CucreMbl JIMHEHHBIX HEPABEHCTB C OHON IEPEMEHHOM U UX pELICHNE 1 Bubmnoreta LIOK
https://m.edsoo.ru/7f42ch88
78  CucreMsbl JIMHEHHBIX HEPABEHCTB C OJHOW MMEPEMEHHON U UX PELICHHE 1 Bubmnoreta LIOK
p A p p https://m.edsoo.ru/7f42cd2c
79 | CucteMbl TMHEHHBIX HEPABEHCTB C OAHON NMEPEMEHHOM U UX pelIeHne 1
80 N300paxeHue pemieHrs JMHEHHOTO HEpaBeHCTBA U MX CUCTEM Ha 1 Bubmuoreka [JOK
YUCIOBOU MPSIMOI https://m.edsoo.ru/7f42c9e4
81 N300pakeHne peneHns TMHEHHOTO HEpaBEHCTBA U UX CHCTEM Ha 1 Bubinorexa [JOK
YUCJIOBOU HpHMOﬁ https://m.edsoo.ru/7f42c9e4
82 | KonrponbHas pabota o remam "HepaBencra. Cuctemsl ypaBHEHHA" 1
bubanoreka [JOK
83 ' Ionsrne Qynkunu 1 https://m.eds00.ru/7f433¢c12
84 | OOnacth ompeneneHust U MHOXECTBO 3HAUYCHUH (DyHKIIMU 1 Bubmorexa LIOK
pea YHKI https://m.edso0.ru/7f433d84
85 | CnocoObl 3a1anust pyHKIHIHA 1
86 I'paduk pyHkumm 1
87 | CoiicTBa pyHKLUH, UX OTOOpaKeHUE HA rpaduKe 1
88 | UrteHue u nmoctpoeHue rpaduKoB GyHKIHIHA 1
89 | Ilpumepsl rpaduKoB GPYHKIHI, OTPAKAIOMINX pEATbHBIE TPOIIECCH 1
90 DYHKIIMU, OMUCHIBAIOIITUE MPSIMYIO U OOPaTHYIO MPOMOPIIHOHATBEHBIE 1 bubnuotexa LIOK
3aBUCHMOCTH, UX rpa(bHKH https://m.edsoo.ru/7f434bbc
91 | T'munepbona 1
Bbubnuorexa [IOK
92 I'nnepbora 1 https://m.edso00.ru/7f4343e2
Bbubnuorexa [IOK
— 2
93  I'padur pymxumm y =x 1 https://m.eds00.ru/7f434572
94 Oynkmun Y =X% Y = X3, y = VX, Y = [x|; rpadudeckoe pemeHme 1 Bubmmorexa [JOK
ypaBHCHI/Iﬁ U CUCTEM ypaBHeHI/Iﬁ https://m.edsoo.ru/7f434d38
95 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCcOB 7 U 8 KJIaCCOB, 1 BuGmorexa [JOK

o0o0menue 3Hanui / Beepoccuiickas nmpoepouHas padbota

https://m.edsoo.ru/7f4371aa
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96  Uroromas koHTpoJIbHAs paboTa / Becepoccuiickasi mpoBepouHas paboTa 1 1 bubamorexa LIOK
p p p poBep p https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX IMOHATHI U METOJIOB KypCcOB 7 U 8 KJIaCCOB, 1
0000111eHNE 3HAHUHA
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB KYpPCOB 7 M 8 KJIaCCOB, 1 Bub6inorexa [JOK
00001IeHNE 3HAHUI https://m.edso0.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX IMOHATHI U METOJIOB KypcOB 7 U 8 KJIaCCOB, 1 Bub6anorexa [JOK
000011eHIe 3HAaHUH https://m.edso0.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJ0B KypCOB 7 U 8 KIIaCCOB, 1 Bbubmmoteka [JOK
0000111eHNE 3HAHUHA https://m.edso00.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB KYpCOB 7 U 8 KJIACCOB, 1 Bub6inorexa [JOK
000011eHNE 3HAHUI https://m.edso0.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KJIaCCOB, 1 Bubinorexa [JOK
0000111eHNE 3HAHUNA https://m.edso0o.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
9 KJIACC
Ne Tema vooka KonmecTBo 9ac0B Hara DJIeKTPOHHBIE U (POBLIE
o/ yp Beero  Kontpoabmbie  Tlpaktuueckue H3yueHHs  0BGPA3OBATEILHBIE PeCypCbI
padoThI padoThI
1 PaunonaneHble yncia, UppalMOHaIbHbIE YNCTIA, KOHEYHbIE U 1
OECKOHEUYHBIE ECATUYHBIE TPOOH
2 MHOXECTBO 1€UCTBUTENbHBIX YHCEIT; NEHCTBUTEIbHBIE UNCIIA KaK 1
OECKOHEUYHBIE NECATUYHBIE TPOOH
3 B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM 1
JIEMCTBUTENbHBIX YMCET U MHOKECTBOM TOUYEK KOOPJAMHATHON MPSIMOM
4 CpaBHeHUE NeHCTBUTENBHBIX YUCEI, apu(hMEeTHIECKUE IeHCTBUS C 1
JEHCTBUTEIbHBIMU YHCIIAMH
5 | IlpubnmxénHoe 3HaUEHUE BETMYUHbBI, TOYHOCTh PUOIHKEHUS 1
6  OkxpyrieHue gncen 1
7 OxpyrieHue 4ucen 1
8 | Ilpukuiaka u OIleHKa pe3yJbTaTOB BRIYUCICHUN 1
9 Ilpukuaka u OlIEHKA Pe3yIbTaTOB BHIYMCICHUN 1
10 JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOASILUXCS K 1 Bu6mmorex [JOK

JIMHEUHBIM

https://m.edsoo.ru/7f43bf66
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JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K

11 . 1
JINHENHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIUXCS K 1 Bub6inorexa [JOK
KBaJpaTHbIM https://m.edso0.ru/7f43c542
13 KBagpaTHoe ypaBHeHue. Penienne ypaBHEHUM, CBOJISIIIIMXCS K 1 Bub6inorexa [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c542
14 buxBagpaTHbIE YPaBHEHUS 1 bubmorexa LIOK
Ap yp https://m.edso0.ru/7f43¢3d0
15 | buxBaaparHble ypaBHEHUS 1 Brbmmorexa [IOK
Ap yp https://m.edsoo.ru/7f43¢3d0
16 [Ipumepsl penieHrs ypaBHEHUNM TPEThE M YETBEPTOM CTEIEHEH 1
pPa3IoKEHUEM Ha MHOKHTEIH
17 [IpuMeps! penieHus: ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN 1
pa3IoKCHHUEM Ha MHOXKUTEITN
18  Pemrenue gpoOHO-pallMOHAILHBIX YPABHEHUIH 1 Bubmorexa [1OK
Ap pal yp https://m.edsoo.ru/7f43c9b6
19 Pemrenue gpoOHO-pallMOHAILHBIX YPABHEHUH 1 Bubmorexa [1OK
Ap pa yp https://m.edsoo.ru/7f43c9b6
20 | PemeHue TEKCTOBBIX 3aja4 ajNreOpandeckuM METOI0M 1
21 PemnieHue TEKCTOBBIX 3a7a4 alreOpanvdecKuM METOI0M 1
22 | PeleHue TEKCTOBBIX 3a/la4 alredpanyecKuM METOJIOM 1
23 | KontposbHas pabora no reme "YpaBHEeHHs ¢ OJHON epeMeHHOM" 1
24 | VYpaBHEHHE C IByMs [IEPEMEHHBIMH U €ro rpaduk 1 Bubmorexa LIOK
p ABY p p https://m.edsoo.ru/7f43d0b4
25  VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €T0 rpaduk 1 Bubmmorexa LIOK
p ABYM p p https://m.edsoo.ru/7f43d0b4
26 Cucrema JIByX JJMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U €€ 1
pelieHue
97 Cucrema IByX TUHEHHBIX YpaBHEHHH ¢ JBYyMsI IEPEMEHHBIMU U €€ 1
pelnieHue
28 CucremMa IByX TUHEHHBIX YpaBHEHHH ¢ JByMsI IEPEMEHHBIMU U €€ 1
pelnieHue
29 CucremMa JIByX JJUHCHHBIX YPaBHCHHH C IBYMsI IICPEMEHHBIMU U € 1
pelieHue
30 Pemenue cucrem AByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEHHOE, a 1 Bu6mmotexa [IOK
JIPyroe — BTOPOM CTENEHU https://m.edso0.ru/7f43d23a
31 Pemenue cucreM JABYX YpaBHEHHH, OJJHO U3 KOTOPBIX JIMHEHHOE, a 1 bubmmorexa [IOK
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JIpYroe — BTOPOM CTEIEHU

https://m.edsoo.ru/7f43d55a

Pemenue cucrem AByX ypaBHEHU, OJJTHO U3 KOTOPBIX JIMHEHHOE, a

32 . 1
JPyroe — BTOPOU CTENEHU
33 Pewienne cucreM IByX YpaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a 1
Jpyroe — BTOPOM cTeneHu
34 ['padmyeckas uHTEpIpETALUSI CUCTEMbI YPAaBHEHHI C ABYMS 1
MIEPEMEHHBIMHU
35 Pemenue TEKCTOBBIX 3a/1a4 anreOpandecKuM CriocoooM 1
36  PemieHue TEKCTOBBIX 3a/1a4 anreOpandecKuM CriocoooM 1
37  KoutponwsHas pabota 1o reme "Cuctembl ypaBHeHUN" 1
38 UucnoBbie HEpaBEHCTBA M KX CBOWCTBA 1
39 YwucnoBbie HEPAaBEHCTBA M KX CBOWCTBA 1 bubmorexa LIOK
p https://m.edsoo.ru/7f43ad5a
40 | JluHeliHbIC HEPABEHCTBA C OJTHOM IMEPEMEHHON M HX PEIICHUE 1 bubmorexa LIOK
p A p p https://m.edsoo.ru/7f43af08
41 | JluneliHbIe HEPABEHCTBA C OJTHOM NMEPEMEHHOM U UX PEIICHUE 1 bubmorexa LIOK
p A p p https://m.edsoo.ru/7f43af08
42 | JluneliHble HEPABEHCTBA C OJTHOM MEPEMEHHON U UX PELICHHE 1 Bnbamorexa LIOK
p A p p https://m.edsoo.ru/7f43af08
43 | Cuctembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U UX pelIeHHE 1
44 | Cuctembl TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX pelICHHE 1
45  Cuctembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U UX pelIeHHE 1
46 | KBaapaTHbIE HEPABEHCTBA U UX PEIICHU 1 bubamorexa LIOK
AP C HCpABCHC peHICHAC https://m.edso0.ru/7f43b098
47 | KBagpaTHble HEPaBEHCTBA U UX PEIICHUE 1 Bubmmorexa LIOK
Ap p p https://m.edsoo.ru/7f43b21e
48 | KBajpaTHbie HEPABCHCTBA U UX PEIICHUE 1 Bubmmorexa LIOK
Ap p p https://m.edsoo.ru/7f43b5a2
49  KBagpaTHbIC HEPAaBEHCTBA M UX PEIICHHE 1
50 | KBagpaTHbIC HEpaBEHCTBA U UX PEIICHHE 1
51 I'padmueckas nHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C 1 bubnuorexa LIOK
JBYMs IIEPEMEHHBIMU https://m.edso0.ru/7f43b098
52 I'padmueckas nHTEpIIpETANIAS HEPABCHCTB U CUCTEM HEPABEHCTR C 1
JBYMsI IEpEMEHHBIMU
53 | KonrtposbHas pabdora no reme "HepaBeHcrna" 1
" o b K
54 | KBagpatuunas QpyHKIus, e€ rpaduk u cBoiicTBa 1 noworexa LO

https://m.edso0.ru/7f4396¢6
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Bbubnunorexa [IOK

55 | KBagpatuunas QpyHkius, e€ rpaduk u cBoiicTBa 1 htts://m.eds00.ru/7§439842
" . bubamoreka [JOK
56 | KBagpatuunas QpyHkius, e€ rpaduk u cBoiicTBa 1 https://m.eds00.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPIIMHBI TAPAOOIIBI, 0OCh CHMMETPHH 1 bubnuotexa LIOK
Hapa6o_]'ﬂ)l https://m.edsoo.ru/7f4396b4
58 [Tapabosa, KOOpAMHATEI BEPIIMHBI TapaboJibl, 0OCb CUMMETPUN 1 Bubnmnoreka LIOK
1apab oIkl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPIIMHBI TAPA0OIBI, 0OCh CHMMETPHH 1 bubnuotexa LIOK
Hapa6o_]'ﬂ)l https://m.edsoo.ru/7f43a1ac
60 [TapabGosa, KOOpAMHATEI BEPIIUHBI TapaboJibl, 0OCb CUMMETPUN 1 Bubnmnoreka [IOK
apaboJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KoopAMHATHI BEPIIUHBI TapabOIbl, 0Ch CAMMETPHH 1 Bubimnoreka [JOK
napaboJIbl https://m.edso00.ru/7f43a526
62 [Tapabo:a, KOOpAMHATHI BEPIINHBI ApaOO0IIbl, OCb CHMMETPHU 1
napaboJIbI
63 [I'paduxu ynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
64 TI'paduxu pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
65 [I'paduxu ynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
66 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x, y=x>, y=vX, y=[X| 1
67 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[X| 1
68 I'paduxu dynxnmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
" " bubanorexa [JOK
69 KonrtposabHas pabora no reme "OyHKIUU 1 https://m.eds0o.ru/7f43ab84
70 | IloHsATHE YMCIOBOM MOCIEAOBATENLHOCTH 1 Bubmorexa LIOK
A https://m.eds00.ru/7f43e6c6
71 3aaHue NOoCIe0BaTEIbHOCTH PEKYPPEHTHON (hopMyoi u hopmysoi 1 Bubnmnorexa LIOK
N-ro 4YJjeHa https://m.edsoo.ru/7f43ebda
72 | Apudmermueckas ¥ TEOMETPHUECKAs IPOTPECCHH 1 Bubmoreia LIOK
p p porp https://m.edsoo.ru/7f43ed7e
73 | Apudmernueckas 1 reOMETpHUECKasi MPOrpecCuu 1 Bubmoreta LIOK
p p porp https://m.edsoo0.ru/7f43f3b4
74 @opmyIiel N-To yiieHa apupMeTHIECKON U TeOMEeTpUYECKON 1 Bubamnorexa LIOK
IIPOTPECCUI, CYMMBI IIEPBBIX N WICHOB https://m.edsoo.ru/7f43f58a
75 ®opmysbl N-TO YieHa apuPMETHUECKON 1 T€OMETPHUIECKOM 1 Bu6nuorexa [IOK
IIPOrPECCUM, CYMMBI IIEPBBIX N YWIECHOB https://m.edsoo.ru/7f43ef2c
76 | ®opmyiiel N-ro 4ieHa apu(pMeTHIEeCKON U TeOMeTpUYECKON 1 BuGmorexa [JOK
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IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB

https://m.edsoo.ru/7f43f0c6

77 ®opmysbl N-TO YieHa apuPMETHUECKON U T€OMETPUIECKOM Bub6inorexa [JOK
IPOrPECCUii, CyMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f72e
78 ®opmyIiel N-To WieHa apu(pMEeTHIECKON U TeOMETPUUYECKON Bub6inorexa [JOK
MIPOTPECCHI, CYMMBI TIEPBBIX N WICHOB https://m.edso0.ru/7f43f8a0
79 N3o0pakeHne 4IeHOB apru(PMETHIECKON U TEOMETPUICCKOM
IIPOrPECCUM TOYKAMU Ha KOOPAMHATHOM INIOCKOCTH
80 N3obpakenne 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON
MIPOrpeccuil TOYKaMu Ha KOOPJIMHATHON IIOCKOCTH
81 JIuHEHHBIH U SKCIIOHCHIIMAILHBINA POCT
bubanorexa [JOK
82 | CnosxHble IPOLIEHTbI https://m.edsoo.ru/7f43fe0e
bubanorexa [JOK
83 | Cnosxmble NPOLEHTHI https://m.edsoo.ru/7f4401a6
bubaunorexa [JOK
n n
84  KoHutponpHas padora 1o Teme "UHCI0BBIE MOCIEeI0BATEILHOCTH https://m.edso0.ru/7f4404f8
[ToBTOpenue, 0000IIECHNE 1 CUCTEMAaTH3AIHsI 3HAHUH. 3aIuCh,
85 | cpaBHeHMe, NEHCTBUS C JEHCTBUTENLHBIME YUCIAMHU, YACIOBAS
npsimast
86 [ToBTOpenue, 0600IIeHNEe U cUcTeMaTU3aIus 3HaHUi. [Ipo1eHTHI,
OTHOIICHHUS, TPOMOPIIUN
87 [ToBTOpenue, 06o0IIeHNe U cucTeMaTu3amus 3Hanui. OKpyrieHue,
npuOIKeHne, OlleHKa
88 [ToBTOpeHnue, 06001IeHNE U cucTeMaTH3aIus 3HaHui. Pemenue Bubnuoreka [JOK
TEKCTOBBIX 33/1a4 apr(PMETHUECKUM CIIOCOOOM https://m.edsoo.ru/7f443b12
89 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIIHs 3HaHU. Pemenne Bu6muotexa [JOK
TEKCTOBBIX 33/1a4 apU(METHUCCKUM CITOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpeHnue, 06001IeHNE U cucTeMaTH3allns 3HaHu. Pemienue Bubnuoreka [JOK
TEKCTOBBIX 33/1a4 apH(PMETHUECKAM CIIOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpeHue, 0600IIEeHNE U CUCTEMATH3AITUs 3HAHHH. 6 1OK
) HOJIMOTCKA
91 | IlpeoOpa3oBanue anredpanuecKux BbIPAKEHUH, TOMyCTUMBIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUs 3HAHHH. 46 1OK
) HOJIMOTCKA
92 | IlpeoOpa3oBaHue anredpanuecKux BbIpAXKEHUH, TOMyCTUMbIE https://m.edsoo.ru/7f444364
3HAYCHUS
. bubnuorexa [IOK
93 TloBTopenue, 000OIICHNE U CHCTEMAaTU3aINs 3HAHUH. 1

https://m.edsoo.ru/7f4446f2
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[IpeoOpazoBanue anredpandecKux BHIPAKEHUH, TOTTYCTUMBIC
3HAYEHUS

[ToBTrOpenue, 00600IIEHNE U CUCTEMATH3AIMS 3HAHUH.

bubaunorexa [JOK

94 TIpeoOpa3oBaHue aareOpandecKux BbIPAKEHUM, JOITYCTUMBIE 1 https://m.edsoo.ru/7f444a94
3HAUCHUS
95 [ToBTOpenue, 0600meHne 1 cucTeMaTh3anus 3HaHuid. yHKIuu: 1 Bubmmorexa IJOK
MOCTPOEHNE, CBOMCTBA N3YYCHHBIX (DYHKITHI https://m.edsoo.ru/7f444c56
96 [ToBTOpEeHHE, 0000IIEHUE ¥ CUCTEMATH3aIKs 3HaHUi. DYyHKIINU: 1 Bubnuotexa IIOK
OCTPOCHHE, CBOMCTBA N3YUEHHBIX (DYHKITHIA https://m.edsoo.ru/7f444f44
97 [ToBTOpenue, 0600meHNe 1 cucTeMaTh3anus 3HaHuid. yHKIuu: 1 Bu6mmorexa IJOK
MOCTPOCHUE, CBOMCTBA U3YYEHHBIX (DYHKUIUN https://m.edsoo0.ru/7f44516a
98 [ToBTOpenue, 06061eHne 1 cuctemaTu3anus 3Hanuil. OyHKuuu: 1 Bubnuoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3YUCHHBIX (DyHKINI https://m.edsoo.ru/7f4452e6
99 [ToBTOpenue, 060061IeHNe U cucTeMaTh3anus 3Hanui. ['paduueckoe 1 Bubnuoreka [JOK
pertieHue ypaBHeHI/Iﬁ U UX CUCTEM https://m.edso0.ru/7f445516
100 [ToBTOpeHuUe, 00001IeHNE U crucTeMaTH3aIus 3HaHui. ['paduaeckoe 1
pelleHne ypaBHEHUH U UX CHUCTEM
101 MHroropas KOHTpOJbHAs paboTa 1
102 | O06o0061IEeHNE U cUCTEMATH3aIUs 3HAHUIN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM 00pa3oBaTe/ibHOM
pesybTaTa NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 Yucna v BBIYKCICHUS
11 BbImonHATh, coueTast yCTHbIE M MUCHbMEHHBIE TPUEMBI, apu(MeTHIecKue IeiHCTBUS C
panroOHAIBLHBIMHU YUCIIAMH
HaxoauTe 3Hau€HMs YMCIOBBIX BBIPAKEHHM, TPUMEHATH Pa3HOOOpPa3HbIE CIIOCOOBI U
1.2 NpUEMBI BHIYHCIICHHS 3HAYSHHUM IPOOHBIX BBIPAXKEHUH, COMIEPKAINX OOBIKHOBEHHBIE
U JCCATUYHBIEC TPOOH
[lepexoauts OT OmHON QOpPMBI 3amUcH YUCET K Jpyroi (mpeoOpa3oBHIBATH
1.3 JECATHUUHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH,
B OCCKOHECUHYIO JICCATUIHYIO APOOB)
14 CpaBHUBATh U YIIOPSAIOUMBATH PAllMOHAIBHbIE YHCIIa
15 OKpyTJIATh Yncia
BBIMONHATP TPHUKUAKY W OLEHKY pe3ysibTaTa BBIYHCICHUN, OLIEHKY 3HAYCHHIA
1.6 YHCIIOBBIX BbIpAKEHUN. BBIMONHATH NEHCTBUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeNsIMU
1.7 [TpuMeHSTh MPU3HAKK JETUMOCTH, PAa3JI0’KEHNE HA MHOXKUTENIN HATYpaJIbHBIX YUCell
Pemate npakTHKO-OPUEHTUPOBAHHBIC 3a]1au, CBS3aHHbIE C OTHOIIEHHUEM BEIMYHH,
18 MPOTIOPUMIORANBHOCTEIO  BENHYHH, NPOLCHTAMH, HMHTEPNPETHPOBATh  PE3YIbTaTI
pelmieHuss 3a7ady ¢ y4€TOM  OTpaHMYEHMH, CBSA3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBarh anreOpanveckyr0 TEPMUHOJOTHIO M CHMBOJHKY, NMPHUMEHSTH €€ B
npoliecce OCBOGHUS y4eOHOro MaTepHuasa
2.2 HaxonuTh 3HaueHHst OYKBEHHBIX BBIPAKEHUH NPHU 33JaHHBIX 3HAYCHHSIX MEPEMEHHBIX
23 BemonHATE TpeoOpa3oBaHMs IEJNOTO BBIPAKEHUS B MHOTOWICH IPUBEICHUEM
NOJOOHBIX CIIaraeMbIX, PACKPbITHEM CKOOOK
24 BbINONHATE yMHOKEHHE OJHOYIEHAa HAa MHOTOWIEH W MHOTrOWIeHa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIIBI KBaJ[paTa CyMMBI M KBapaTa pa3HOCTH
Ocy1ecTBISITh pa3oKeHNe MHOTOUJICHOB HA MHOKHUTEIHU C TIOMOIIIbIO BEIHECEHUS 3a
2.5 CKOOKM OOIIero MHOXWTENs, TPYNIHPOBKH CJaraeMblX, MNPUMEHEHUs (QopMyI
COKPAILLEHHOT'O YMHOXEHHUS
26 [TpumeHsTh TPeOOpa3oOBaHUsT MHOTOUICHOB Al pENIHUs PAsIMMHBIX 3ajad M3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 peaJIbHOM MPAKTUKU
27 Hcnonp3oBaTh  CBOMCTBAa CTENEHEH C  HATypaJbHBIMU  IOKAa3aTeNsIMH  JJIS
peoOpa3oBaHus BEIpAKEHUI
3 YpaBHEHHs 1 HEPABEHCTBA
Pewiats yiMHEVHBIE YpaBHEHHs C OJHOU IIEPEMEHHOM, NIPUMEHss IIpaBuia Iepexona
3.1 OT HUCXOJHOTO YPaBHEHHS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISETCS JIU YUCIIO
KOpHEM YpaBHEHUS
3.2 [TpumensTh rpaduyeckre METOAbI P PEIICHUH JIUHEHHBIX YPAaBHEHUN U UX CUCTEM
33 [TonGupaTh nmpuMeps! Map YKHCeN, SBISIOUIMXCS PEIIEHUEM JMHEHHOTO0 YpaBHEHUS C
JBYMsI IEpEMEHHBIMU
3.4 CtpouTh B KOOPJMHATHOW INIOCKOCTH TpauK JIMHEMHOTO YpPaBHEHHS C JIBYMS




MEePEMEHHBIMH; MOJIb3YICh rPaQUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS

Pemarp cuctembl ABYX JIMHEWHBIX ypaBHEHUH C IByMs MEpEMEHHBIMU, B TOM YHCIIE

3.5
rpaduvecku
CocTaBisTh U peniath JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpPAaBHEHUH 1O
3.6 YCIIOBUIO 3a/layd, HMHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJIYYEHHBIN pe3ybTaT
4 Koopaunats! u rpaduku. OyHKImm
N300pakaTb Ha KOOPAMHATHOW NPAMOM TOUYKM, COOTBETCTBYIOILME 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3alIUChIBaTh YMCIIOBBIE IIPOMEKYTKH HA
aIreOpanyeckoM si3blKe
4.2 OtmedaTs B KOOpAMHATHOM TNIOCKOCTH TOYKH 110 3aJaHHBIM KOOPAUHATaM
4.3 Crtpouts rpaduku muHeHHBIX GyHKIHH. CTpouTh rpaduk GyHkmm y = [X|
OnuceiBaTh C MOMOIIBIO (YHKUIUH HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMUYMHAMMU:
4.4 CKOPOCTb, BpEMsI, PaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHue (GyHKIMU IO 3HAYEHUIO €€ apryMeHTa
[TornmMaTh TpaduuecKuii crocod npencTaBiIeHUs U aHaIu3a HHOOPMAIINH, N3BICKATh
4.6 U MHTEpIpPETUpOBaTh HHPOPMALKI0 U3 TIpadUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEN
8 KVIACC
Kon . .
HpOBepHEEMOTO IIpoBepsiemble nmpeMeTHbIE pe3yJIbTAaThl 0CBOCHHS] OCHOBHOM 00pa3oBaTe/bHOM
NMPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBaHusi
pe3yabTara
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HayalbHbIE TPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YUCEN IS
11 CpaBHEHMsI, OKPYIJICHHSI M BBIYUCICHUH, N300paXxaTh NeHCTBUTENBbHBIE YMCIa TOUKaAMU
Ha KOOPJIMHATHOM IPSIMOU
[IpumensaTh NoHATHE apU(PMETUUYECKOTrO KBAaJPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
1.2 KOPHH, UCMOJIb3Yys NMPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOJHATH NPeoOpa3zoBaHUs
BBIPAKEHHM, COAECPIKALIUX KBAIPAaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEM
13 Hcnonp3oBarh 3anmucu OOJIBIIMX M MaJbIX YKCET C MOMOMIBIO JECITHYHBIX ApOoOeH u
' creneHen yucaa 10
2 AnreGpanyeckue BbIpaXeHHs
21 HpI/IMeHSITI: MOHSTHE CTEMEHM C ILIEeNbIM IOKAa3aTeleM, BBINOIHATH MPeoOpa3oBaHUS
BBIPAXEHUM, COIEPIKALUX CTENEHH C LIEIBIM IIOKA3aTeIEM
29 BhINONHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PAIMOHAIBHBIX BBIPAKCHUH HAa OCHOBE
' IpaBWJI ACUCTBUM HaJ MHOTOWIEHAMH U alreOpandyeckKuMH Ipo0siMu
2.3 PacknaapiBaTh KBapaTHbIN TPEXUIEH HA MHOKUTEIN
24 [TpumensTh TpeoOpazoBaHUS BBIPAKEHUN Al PeLICHH PasIMMHBIX 3a7ad M3
MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEATILHON TPAKTUKU
3 YpaBHEHHs 1 HEPABEHCTBA
31 Pemarts nmunennsle, KBaJ[PaTHbIC YPaBHEHW M PALIMOHATBHEIC YPABHEHHS, CBOLAIAECS
K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
[IpoBoauTh IpOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YUCIIE
3.2 C MPUMEHEHUEM rpauueckux NpeAcTaBiIeHui (YyCTaHABIMBATh, UMEET JIU ypaBHEHHE
WIHM CUCTEMA YPABHEHMM PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE)
[lepexoautb OT ciOBecHON (OPMYIMPOBKH 3a1aud K e€ anreOpandeckoil MOJenu C
3.3 IIOMOUIBIO COCTABJICHUS YPAaBHECHHS WM CHUCTEMBI YPABHEHMH, MHTEPIPETUPOBATH B

COOTBETCTBUU C KOHTEKCTOM 33]1a4U NIOJIyYCHHBIN pe3ybTaT




[IpuMeHsTh CBOIICTBAa 4YHCIIOBBIX HEPAaBEHCTB JJIsi CpPAaBHEHHUS, OLEHKH, pelaTh

3.4 JMHEWHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpaduyeckyio
WITIOCTPALIMIO MHOKECTBA PELLICHUH HEPAaBEHCTBA, CUCTEMBbl HEPABEHCTB
4 DyHKIHUH
[ToHumaTh M HCHONB30BATh (YHKIMOHAIBHBIE TOHATHS M A3BIK  (TEPMMHBI,
4.1 CUMBOJIMYECKHE O0O03HAUCHUs), OMPEACNATh 3HAYeHHE (YHKIUU [0 3HAYCHUIO
apryMeHTa, OlpeJelIATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
42 Crpouts rpaduku 3meMeHTapHbIX GyHKUMI Buga: y = k/x, y=k/x, y =x3, y = X3,y =
x|, onuchIBaTh CBOMCTBA YMCIOBOM (hyHKIHMH 110 €€ rpaduKy
9 KJIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI
pesybraTa NporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
1 Yucna u BBIYMCICHUS
11 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHbIE U HPPALIMOHAJIbHBIE YHCIIA
19 Beimonuare apI/I(I)M?TI/I‘ICCKI/Ie NeMCTBUSA C PallMOHATIbHBIMM YUCIIAMH, COUETasi YCTHbIE
Y TIMCbMEHHBIE MTPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPAITMOHAIBHBIMU YHACIAMHU
13 Haxomuth 3HaueHus CTeneHeﬁ“ C LEJBbIMU [IOKa3aTeNsIMU M KOPHEW, BBIYUCIIATH
3HA4YEHUs YUCIIOBBIX BBIPAXKEHUN
14 OKpyrasTh AeHCTBUTEIbHbIC UMCIIa, BLIIOIHATE HPUKHIKY pesyibTara BBIUMCIICHU,
OLIEHKY YHCJIOBBIX BBIPQXKEHUMN
2 VYpaBHEHUsI U HEPABEHCTBA
21 Pemate nuHeWHBIE M KBaJpaTHblE YPAaBHEHUS, ypaBHEHHs, CBOJALIMECS K HUM,
MpocTeuime TpoOHO-paMOHATIBHBIE YPaBHEHUS
29 Pemars CHCTEMbI JIBYX JUHEHHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMH U CHCTEMBI
JBYX YpaBHEHH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBIISETCS IUHEHHBIM
23 Pemarp TekcTOBBIE 3amauun anre6panqei:KHM CHOCOOOM C TOMOIIbIO COCTaBJICHUS
YpaBHEHHUSI UM CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEpEMEHHBIMU
[IpoBomuTh mHpocCTEWIINE HMCCIEIOBAHUS YPABHEHUHM M CHCTEM YpPAaBHEHHH, B TOM
2.4 quciae ¢ NpUMEHeHHeM IpaduyecKux MpeICTaBiIeHUuN (Hampumep, yCTaHaBIUBAaTb,
MMEEeT JIM ypaBHEHUE UJIM CUCTEMa YPAaBHEHUH PELIeHUs], €CIIH UMEET, TO CKOJIBKO)
25 Pemarp nuHeliHbIe HEPABEHCTBA, KBAJPATHbIC HEPABEHCTBA, n300paxkaTh pelIeHue
HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHNE C IOMOIIBIO CHMBOJIOB
Pemarp cucreMbl JUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
2.6 KBaJ[paTHOE HEPABEHCTBO, M300paXkaTh PELICHWE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOI
MPSIMOM, 3aIIMCBIBATh PEIIEHUE C TOMOIIBbIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUN Pa3IMYHBIX 3a7a4
3 OyHKIIMHN
PacroznaBate  QyHKUMHM ~ HM3y4yeHHBIX  BUJOB. [loKa3piBaTh  CXE€MaTHUYECKH
31 pacnojoXeHHe Ha KOOPAMHATHOW IUIOCKOCTH TrpadukoB ¢(yHKIui Buma: Y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3Ha4Y€HHH KOIPPHUIUCHTOB,
OIMCHIBATh CBOMCTBA (DYHKITHIA
39 [Toka3pIBaTh CXEMaTHYECKH PACIIONIOKEHHUE HAa KOOPAWHATHOHM IJIOCKOCTH TpadHUKOB
byakumii Buga y = VX, Y = |X| 1 OMUCHIBaTh CBOMCTBA (DYHKITHI
33 Crpoutbh 1 U300paxaTh CXeMaTU4YECKU rpauKy KBaJIpaTUYHbIX (DYHKIMHA, ONHUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMH IO UX rpadukam
34 Pacnio3HaBaTh KBajpaTHuHyl0 QYHKIHIO 10 (opMyie, MOPUBOAUTE IPUMEPHI
KBaJPaTUYHBIX (PYHKLIUH U3 peaibHON )KU3HU, GU3UKU, TECOMETPUHU
4 Apudmernueckas 1 reOMETpUIEcKasi IpOrpeccuu




Pacrio3naBaTh apupMETHUECKYl0 U TE€OMETPUYECKYI0 IPOrPEeCCHH TPU Pa3HbIX

4.1
crioco0ax 3aJaHus

49 BrImonHsaTh BBI‘EI/ICJIGHI/ISI c IilcnonbsoBaHMeM dbopmyi N-ro wieHa apupMeTHIeCcKon u
r€OMETPUUYECKON MTPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB

4.3 N3o0pakaTh 4ieHbl MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPIUHATHOM TUIOCKOCTH
Pemare 3amaym, CBS3aHHBIE C YMCIOBBIMHM ITOCJIENOBATEIBHOCTSIMHU, B TOM YHCIIE

44 3ala4dl U3 peajbHOW JKM3HM (C HCIIOJIB30BAHUEM KaIbKYyIATOpa, HH(PPOBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1  Ywucna u BelUMCICHUS
11 JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPeXo]l OT OAHOM (opmbl 3amucu ApolOelt K Apyrou.
[ToHsiTHEe palMOHANIBHOIO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSI0UMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue ASHCTBHUS C pallMOHAIBLHBIMU YMCIIaMu. Pemenne 3agad u3 peaabHON NMpPaKTUKU
Ha 4acTu, Ha ApoOu
13 CremneHp ¢ HaTypaJbHBIM IOKa3aTeNIeM: OIpEAEICHUE, NPeoOpa3oBaHNE BBIPAXKEHUM Ha OCHOBE
OIpeJIeNIeHus, 3alUCh OOJIBIINX YUCEI
14 ITponeHTsl, 3a1IUCh IPOLIEHTOB B BUJIE zipo61/1 U 1po0H B BHJIE IPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKU
1.5 IlpumeHeHue NPU3HAKOB JEIUMOCTH, Pa3JI0KEHNE HA MHOKMTEIN HATYPAJIbHBIX YHCET
1.6 PeanbHbBIC 3aBUCHMOCTH, B TOM YHCJIE MIPsIMast U 00paTHast IPONOPIHOHATIBHOCTH
2  AnreOpanveckue BBIPOKEHUS
21 IlepemeHHBIE, 4YHUCIOBOE 3HAYEHHUE BBIPAKEHHUS C IEepeMEHHOU. JlomycThmble 3HadeHUs
IepEMEHHBIX
2.2 IlpencraBieHue 3aBUCUMOCTH MEXTY BEJIMYMHAMHE B BHJIe (hOpMyIibl. Beraucinenus mo ¢popmynam
2.3 llpeoOpa3oBanne OYKBEHHBIX BBIPKEHHH, TOKIECTBEHHO PAaBHBIE BHIPAKCHHS
2.4 CBoiicTBa CTEIIEHU C HATYPAIbHBIM ITOKA3aTeIeM
25 OpHowiensl U MHorouieHsl. CreneHb MHoroujeHa. Cro)keHue, BbIUUTAHUE, YMHOXKEHUE
MHOT'OYJIEHOB
26 @opMysIbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBI U KBaJapaT pa3HocTH. PopMmyia pasHOCTH
KBa/ipaToB. PaznojkeHne MHOrOYJI€HOB HA MHOXKUTENN
3 | VYpaBHeHuHs
31 YPaBHeHHf, KOpPEHb ypaBHEHMs, TMpaBWia MpeoOpa3oBaHUs YpaBHEHHs, PABHOCHIBHOCTD
ypaBHEHUH
32 HI/IHevﬁHoe YPAaBHEHNC C OJIHOM TIEPEMEHHOM, YUCJIO KOPHEW JIMHEMHOIO ypaBHEHHS, PEIICHUE
JMHENHBIX YpaBHEHUN
3.3 CocrapieHue ypaBHEHHUH 1O YCIOBUIO 33/1a4M. Perenue TeKCTOBBIX 33a/1au C MOMOIIBIO YpaBHEHUH
3.4 JluHeiiHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaduk
35 Cucrema AByX JIMHEHWHBIX YpaBHEHHUH C JBYMs IEpEMEHHBIMU. PelleHue cucrteM ypaBHEHUI
croco60oM moJIcTaHOBKU. [IpuMeps! pereHnsi TEKCTOBBIX 3a/1a4 ¢ MOMOIIbIO0 CUCTEM YpaBHEHUN
4  Koopaunatsl 1 rpadpuku. yHKIun
4.1 KoopauHaTta TOUYKH Ha MPSIMOM
4.2  YucnoBele NpOMeXYTKH. PaccTosiHMe MEXIY ABYMS TOUKaAMU KOOPAWHATHOM MPsIMOM
43 [TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca u opArHATa TOYKU Ha KOOPAUHATHOM
MJIOCKOCTH
4.4 Tlpumepsl rpaduKoB, 3aJaHHBIX popMmyaamu. UreHne rpaduKoB peaibHbIX 3aBUCUMOCTEMN
4.5 Tlonsarue pynkuu. ['padbuk dyaknuu. CBoicTBa QYHKIIHMA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux GyHkimm y = [x|
4.7 T'paduueckoe penicHHE JMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHI
8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1  Ywcna v BEIYUCICHUS
1.1 Ksanparuslii kopeHb u3 uucina. [lonstue o0 MppalnnoHaIbHOM yHucie. JlecITHUHbIE TPUOTMKEHUS




UPPAIMOHATLHBIX YHCET
19 CaoiicTBa apu(hMeTHIECKUX KBAJIPATHBIX KOPHEW M UX NMPUMEHEHHE K PeoOpa30BaHUIO YHUCIOBBIX
BBIPAKEHUU U BBIYMCIEHUSAM. JleiICTBUTEIbHBIE YnCTa
1.3 Crenens c nenbiM Mokasarenem U e€ cpoiictBa. CTaHgapTHas 3aluch Yucia
2 | AnreOpanyeckuie BhIpaXKEHUS
2.1 = KsanparHblii TpEXUJICH, pa3I0kKEeHHE KBAAPATHOTO TPEXUWIEHA HA MHOXKHUTEIN
2.2  Anrebpamueckas 1po6b. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CroxxeHue, BBIYUTaHUE, YMHOKEHUE, JIeJICHHE anredpandecKkux Apooeit
2.4 | PanuoHalbHBIC BRIPAKEHUS U UX MpeoOpa3oBaHUE
3 | YpaBHEHHUS M HEPABEHCTBA
3.1 KsagpaTHoe ypaBHeHHe, (hopMysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera
3.2  Pemenue ypaBHEHUIA, CBOASIINXCS K JIMHEHHBIM U KBaJIPATHBIM
3.3 | IIpocreiimme npoOHO-pallMOHAIBHBIE YPABHEHUS
['padmyeckas uHTEpHpeTaINs YPaBHEHUN C ABYMsI IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YpaBHEHUN
34 ¢ nBymMs mnepeMeHHbIMH. [IpuMepsl pemieHUs CHCTEM HEIUHEHHBIX YpPaBHCHHHA C JBYMS
MIEePEeMEHHBIMHU
3.5 Pemenue TeKCTOBBIX 3a/1a4 adredOpanyecKuM crocooom
3.6 = UwucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 = HepaBeHCTBO C OJIHOI IEPEeMEHHOM
3.8  PaBHOCWJIBHOCTH HEPAaBEHCTB
3.9  JluneiiHble HEpaBEHCTBA C OJJHON IIEPEMEHHOM
3.10 Cucrembl JIMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM
4 DOyHKIUH
41 [HonsTne ¢pynkuu. O6nacTh onpeaeneHUss U MHOXKECTBO 3HaueHUH (yHKiuu. CrocoObl 3a1aHus
byHKIMI
4.2 Tpadux dyakiun. Urenue cBoiicTB GpyHKIMHU 1O e€ rpaduky
4.3  Tlpumepsl rpaduKoB QYHKIUH, OTPAXKAIOIINX PEATHHBIC TPOIIECCHI
4.4 | OyHKIWU, OMUCHIBAIONIUE TIPSIMYIO U OOPaTHYIO MPOMOPIIMOHAIbHBIE 3aBUCIMOCTH, UX TpaduKu
4.5  Oyaknum y =x2 Yy = X?
46 Dyaknuuy = [x, y = |x|
4.7 | I'padudgeckoe perieHue ypaBHEHUI U CHCTEM YpaBHEHHMA
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1  UYwcna v BBIUHUCIICHHS
1.1 PanuoHanbHBIC YUCIa, UPPAIIMOHATIBHBIC YHCITA, KOHEYHBIE U OECKOHEUHBIE IECATUYHBIC IPOOH
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YMCIA KaK OECKOHEYHBIE IEeCSITHYHBIC
1.2 npobu. B3amMHO OJHO3HAYHOE COOTBETCTBUE MEXKIYy MHOMXECTBOM JEHCTBUTEIBHBIX YHCENl W
KOOpAUHATHOMU TipsiMoil. CpaBHEHUE JEHCTBUTEIBHBIX YHCET
1.3 Apudmernyeckue AecTBUS C ACUCTBUTEIHLHBIMU YHCIAMU
W3mepenusi, mpuOmmkeHus, OleHKH. Pa3mepbl OOBEKTOB OKPYXKAIOMIETO MHUpPA, AJTUTEIHHOCTD
1.4 mnponeccoB B okpyxaroimeM mupe. [IpubmmkénHoe 3HaUeHHWE BETUYUHBI, TOYHOCTh MPHUOIMKEHHUS.
Oxpyrinenue gncen. [Ipukuika v OIleHKa pe3yJIbTaTOB BRIYUCICHUN
2 | YpaBHEHHUs M HEPABEHCTBA
2.1 VYpaBHEHUs C OJHOM NEpPEeMEHHON
2.2 JluneitHoe ypaBHEeHHE. Penenne ypaBHEHUMA, CBOISAIUXCS K TUHEHHBIM




2.3

KBanpaTHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaPATHBIM

bukBanpatHoe ypaBHeHue. IIpumepsl pelieHUs YpaBHEHMM TPETbEM U 4YETBEPTOM CTENEHEH

24 pa3I0KEHUEM Ha MHOXKUTEIH

2.5 Pemenue npoOHO-palIMOHAILHBIX YpaBHEHUM

2.6 = CucreMbl ypaBHCHHI

2.7  YpaBHEHHE C IBYMs IIEPEMEHHBIMHU U €ro rpaduk

2.8 | Pemenue cuctem IBYX JIMHEHHBIX YPAaBHEHHMH C IBYMsI IEPEMEHHBIMHU

2.9 Pemenue cucteM IByX ypaBHEHHH, OHO M3 KOTOPBIX JTUHEWHOE, a IPYroe — BTOPOM CTENEHH

2.10 T'paduueckas HHTEPIPETALUS CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMU

2.11 PenieHue TEKCTOBBIX 3aa4 aJIreOPanIecKuM CIIocoOOM

2.12 YucnoBbie HEPAaBEHCTBA U X CBOMCTBA

2.13 | Penienue TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON

2.14 | Penienue cucTeM JTUHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM

2.15  KBagpaTHbIC HEpaBEHCTBA

2.16 I'padumyeckas HHTEpIpETAIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

3 | OyHKIUH

31 KBanparuunas ¢pynkuus, e€ rpaduk u cBoiicra. [lapaboia, KoOOpAMHATHI BEPIIMHBI Tapa0OIIbl, OCh
CUMMETpPHHU NTapadoIIbI

3.2 TI'paduxku bynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 TI'paduku byukiwmii y=K/X, y = X° u ux cBoiicTBa

3.4 TI'paduku ¢pyHKUMH , 1 UX CBOWCTBA

4 | YucnoBble NMOCIEI0BATEIbHOCTH

41 Omnpenenenue u cnocoObl 3aJJaHNUs YUCIOBBIX MOCIeI0BaTeNbHOCTEN. 3aaHNe OCIEeJ0BATEIbHOCTH
pexyppeHTHOI (hopMyIioi 1 popmysoi N-ro wieHa

47 Apudmernueckast mnporpeccus. Dopmyabl N-ro wieHa apUPMETHYECKOH NPOTrPeccCuH, CYMMBbI
HEPBbIX N YWICHOB

43 I'eomerpuueckas mporpeccus. @opMyItbl N-TO YWiIEHA FEOMETPUIECKON POTPECCHH, CYMMBI ITEPBBIX
N 4JIEeHOB

44 N300pakeHre YJI€HOB apU(PMETUYECKO U TIeOMeTpUYEeCKOM Mporpeccuii TOYKaMH Ha
KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIMAIbHBIA POCT

4.5 CnoxHble IPOIEHTHI




ITPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMA OCHOBHOMU OBPA30OBATEJIbBHOU ITPOI'PAMMbI OCHOBHOTI'O OBIIET'O

OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMHU: MHOMKECTBO, IIOAMHOXECTBO, OIEpalud Hal
MHOXXECTBaMH; YMEHHE ONEpUPOBATh MOHATHAMU: rpad, CBA3HBINA rpad, IepeBo, IUKI,
OPUMEHATh HUX IpU  pPEUIeHMH 337ay; YMEHHE UCHOJIb30BaTh TIpaduueckoe
IIPEJICTAaBICHUE MHOXXECTB JUIsl OIMCAHMsI PpEAIbHBIX IIPOLIECCOB M SIBJICHUM, NpU
pELICHUH 3aj1ay U3 APYTUX YYeOHbIX IPEIMETOB

YmMmenue OIICPHUPOBATH IMOHATHAMU: OIIPEACICHUEC, aKCHUOMa, TCOpEMaA, A0Ka3aTCIbCTBO,
YMCHHUEC pacCiio3HaBaTb MCTUHHBIC W JIOKHBIC BBLICKA3bIBAHHWA, IMPUBOJUTH IMPUMCEPHI U
KOHTPIIPHUMCPDBI, CTPOUTDb BbBICKA3bIBAHUA U OTPUIIAHU S BBICKQ3bIBAaHU M

YMeHue onepupoBarth MOHATUAMH: HATYPAIbHOE YHCIO, MPOCTOE M COCTABHOE YUCIIO,
JIETMMOCTh HAaTypallbHbIX YHCEJ, NMPU3HAKU JEIMMOCTH, LEI0€ YUCIO, MOAYJb YHUCIA,
OOBIKHOBEHHAs I[p06I> n aceciaTudyHas ZIpO6I), CTaHIIapTHI)IfI BUJ 4HuCJa, pallMOHAJIBbHOC
YHCIIO0, HPPALUOHAIBHOE YHWCIO, apuQMETHYECKUW KBaJApPAaTHBIA KOPEHb, YMEHHUE
BBIIIOJIHATH IIGIZCTBI/I?I C 4JucCjiaMH, CpaBHUBATb U YHOPAAOYHMBATL 4HCJA, IPEACTABIIATH
YlyCJIa HAa KOOPAMHATHOW MpPSMOM, OKPYIVISATh YMCIA; YMEHUE MENaTh MPUKUAKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue onepupoBaTh MOHATHUSMHU: CTEIICHb C IEIBIM IOKa3aTeieM, apupMeTHISCKUN
KBaJIpaTHBI KOpPEHb, MHOTOYJICH, airebpamdeckas OpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HATYpaJIbHOM CTENEHU OOJIbIlIEe €IUHUIBI; YMEHUE BBIMOIHATH PACUETHI IO
dbopmynaMm, mpeodpa3oBaHUs IENbIX, JPOOHO-PANMOHAIBHBIX BRIPAXKEHUN U BBIPAXKEHUN
C KOpHSIMHU, Pa3jI0KeHHEe MHOTOWJIEHA Ha MHOXUTENH, B TOM YHCJIE C UCIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaIPaTOB U KBaJpaTa CyMMBI H PA3HOCTH

YMeHHe ONepUpOBaTh MOHATUAMU: YHUCIOBOE PABEHCTBO, YpPaBHEHUE C OJHOMN
IIEPEMEHHOM, YMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHME peEIlaTh
JUHEWHBbIE W KBaJpaTHbIE YPaBHEHUS, JPOOHO-pallOHAIbHBIE ypaBHEHHS C OJHOMU
IIEPEMEHHOM, CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHUW, JMHEHHbIE HEPABEHCTBA U HX
CHCTEMBI, KBaJ[paTHbIE M JIPOOHO-pAIlMOHAIbHBIE HEPABEHCTBA C OJJHOW MEpEeMEHHOMH, B
TOM 4YHCJIE IIPH PELICHUHN 3a/1a4 U3 JIPYrux MPEeIMETOB U IMPAKTUYECKHUX 3a]a4; YMEHUE
UCIIOJIb30BaTh KOOPIUHATHYIO MPSIMYI0 ¥ KOOPAMHATHYIO TUIOCKOCTh JUISl U300pakeHUs
pElIEHU YpaBHEHUI, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MNOHATHAMH: (GYHKIUS, Tpaduk QYHKIMM, HYIW (QYHKIHH,
POMEXYTKH 3HAKOIOCTOSHCTBA, MIPOMEXYTKH BO3pacTaHusi, yObIBaHUs, HauOoObIIee U
HauMeHbIllee 3HadeHHs (YHKUUU; YMEHUE ONEepUpoBaTh MOHATHAMH: MpsMas
OPONOPLUHUOHATBHOCT, JIMHEWHass (QYyHKIMA, KBagpaTUuHas (QyHKOMA, oOparHas
IPONOPLUOHANILHOCTh, Mapaloiia, runepoona; ymMeHue CTpouTh Tpaduku (QyHKUUH,
UCIIOJIb30BaTh I'paUKU Ui ONpEeNesieHUs] CBOWCTB IMPOILECCOB M 3aBHUCUMOCTEH, IS
pelieHus 3a7a4d U3 Ipyrux y4eOHbIX MPEIMETOB U pealibHOM KU3HH; YMEHHUE BBIPAXKaThb
dbopMynaMu 3aBUCUMOCTH MEX]1y BETMUYMHAMU

YMeHrne omnepupoBaTh TOHATHSAMHU: TIOCIEIOBATEIBHOCTh, apupMETHYEeCKas |
reoMeTpuUecKasl MpOrpeccuu; YMEHHE HCIOJIb30BaTh CBOMCTBA IMOCIEI0BATEILHOCTEH,
dbopMyIibl CyMMBI U OOIIETO YieHa MPU PEeUICHUH 3a/1ad, B TOM YHUCIE 3aJad U3 IPYrux
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemiarb 3aJadd pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOLICHTHI, TOJIM U YacCTH,
JIBUXKEHHE, padoTy, IIEeHy TOBapOB M CTOMMOCTh MOKYIOK U YCIIYT, HaJOTH, 3a/la4d U3
o0nacTu ympaBlieHUsT JUYHBIMH M CEMEHHBIMU (PMHAHCAMU); yMEHHE COCTaBISATh
BBIDKECHMSI, YPABHEHUS, HEPABEHCTBA U CHCTEMBI MO YCJIOBHUIO 3aJa4yM, MCCIEN0BATH
MOJTy4EHHOE PEIIeHNE U OIEHUBATh MPABIOMOJO0HOCTD MOJIYUEHHBIX PE3yIbTaTOB
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YMeHue ornepupoBath MOHATHIMHU: (UTypa, TOYKA, OTPE30K, HpsMas, Jyd, JOMaHasi,
yroil, MHOTOYTOJIbHUK, TpPEYTOJbHUK, paBHOOCIPEHHBI M  PaBHOCTOPOHHMI
TPEYrOJIbHUKH, MPSIMOYTOJbHBIH TPEYrOJbHUK, MEIuaHa, OMCCEKTpUCa M BbICOTa
TPEYroJbHUKA, YETBIPEXYTONBHUK, MapajljiesiorpaMMm, poMO, NpSIMOYrojbHUK, KBajapar,
Tpamenusi; OKPYKHOCTb, KpYyr, KacaTejbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemarb 3agayd, B TOM YHCIE€ M3 IOBCETHEBHOW >KU3HHU, Ha
HAXO0X/ICHHE T€OMETPUYCCKUX BEJIMYMH C MPUMEHEHUEM H3YYCHHBIX CBOMCTB QUTYp H
dakToB

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UIyp, PaBEHCTBO TPEYTOJIbHUKOB;
NapajuleIbHOCTh M NEePHEeHAMKYISIPHOCTh  NPSMBIX, YO  MEXAy MpPSIMBIMH,
NEepIEHINKYIISAP, HAKIOHHAS, NPOEKIHs, moxodue (uryp, moaoOHbIE TPEYroJbHUKH,
CHMMETPHsI OTHOCHUTEIBHO TOYKM U TIPSAMOH; yMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO U Toa00ue (Quryp, mapamieIbHOCTh M MEPIEeHANKYISIPHOCTh NPSMBIX B
OKpYXXaIoLIeM MHpPE
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YMeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, YroJl (BEeIMYMHA YIJa, CHHYC U
KOCHHYC yIjla TpEyrojbHUKa), IUIOIAh; YMEHHE OLIEHMBATh pa3Mephbl MPEAMETOB U
00BEKTOB B OKPYKAIOLIEM MHUpPE; YMEHUE MPUMEHATH POPMYIIbl IEpUMETpa U IUIOLIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOHIAJAM Kpyra, oObema MpsiMOYroJIbHOTO
napajuiefienunea; yMeHue MpUMEHSTh IPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe€ YTJIOB TPEyrojibHUKa, Teopemy [ludaropa, TpUuroHOMETpUYECKHE COOTHOIICHUS
JUTSL BBIYMCIICHUS JJTMH, PACCTOSIHUM, TUIOIIA e

12

13

14

Ymenne n300paxarh IIIOCKHE QUTYPHI U UX KOMOMHAIIUH, IPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IIOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB 110
TEKCTOBOMY WJIM CUMBOJIbBHOMY ONHMCAHUIO

YMeHue ornepupoBaTh MOHATHUAMU: MPAMOYTOJIbHAS CHUCTEMA KOOPJWHAT; KOOPAUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha YHCIO, CKAIAPHOE
MPOU3BEJCHUE BEKTOPOB; YMEHUE HCIOJIb30BaTh BEKTOPbl W KOOPAMHATHI JIIA
MIPEJICTaBJICHUS TaHHBIX W PEIIeHUs 3a/1a4, B TOM YHUCIIE U3 APYTUX YUeOHBIX MPEIMETOB
Y peaIbHOU KU3HU

YMeHue onepupoBarh MOHATUSMHU: CTOJIOMKOBBIE M KPYIOBBIE JHarpammbl, TaOJULIbI,
cpeaHee apu(MeTHdyeckoe, MeinaHa, HauOoJblllee W HaWMEHbIEe 3HAYEHUs, pa3Max
YHCIIOBOTO Habopa; YyMEHHE UW3BJIEeKaTb, WHTEPIPETUPOBATh U IMpPeoOpa3oBBIBATH
UH(pOpMaLKIO, IPEACTABICHHYIO B TA0JIMIaX U Ha JUarpaMMax, OTpakarollylo CBOWCTBA
U XapaKTepUCTHKU pEabHBIX IPOLIECCOB U  SABJIEHUH; YMEHHE paclo3HaBaTh
M3MEHUYMBBIE BETUYHMHBI B OKPYKAIOLLEM MUPE
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YMeHue onepupoBaTh MOHATUSAMH: CIy4alHbBI ONBIT (CIy4alHBIM SKCIIEPUMEHT),
JJIeMEHTapHOe COObITHE (DJIEMEHTApHBIM MCXOMA) CIy4yallHOrO OIbITa, ClydaiHOe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTU CIy4ailHBIX COOBITHI
B ONBITaX C PaBHOBO3MOXHBIMU 3JI€EMEHTAPHBIMU COOBITHSIMU; YMEHHME peliaTh 3ajauu
METOZIOM OpTraHU30BaHHOIO IMepedopa M C MCIOJb30BaHHUEM IpaBHJa YMHOXKEHUS;
YMEHHE OLEHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH U SBICHWM, MOHUMATh POJIb
NPAaKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOATHBIX COOBITHH B OKpYXKAIOIIEeM MHpE U B
JKU3HU; 3HAKOMCTBO C IOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBICHUSIX
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YMeHue BbIOMpaTh MOAXOIAMIMNA M3YYEHHBIH METOJ JUI PEIICHHUs 3aJau, MPUBOAUTH
IpUMEpPbl MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE M KU3HHM, PaclO3HABaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, OIMCBIBATH OTAEIBHBIC BBINAIOIINECS
pe3yJbTaThl, IOJyYEHHBIE B XOJ€ pPa3BUTUS MAaTEMATUKU KakK HayKd, NPUBOAUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITHH M MX aBTOPOB B OTEYECTBEHHOM M BCEMUPHOMN
UCTOpUU




IHHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucaa ¥ BEIYUCIICHUS
1.1 HarypanbHble u nenble yncia. IIpu3Haku 1eIMMOCTH LENbIX YUCET
1.2  OOBIKHOBEHHBIE U ICCATHYHBIE APOOH, MMPOIICHTHI, OECKOHEYHBIC TTEPUOTUUECKHIE TPOoOH

1.3  PauuonanbHble yncna. ApudmeTnyecKkue onepauy ¢ palMoHAIbHBIMU YHCIAMU

1.4  [eiictBuTenpHble yncia. ApudmeTuyecKue onepaiuu ¢ JeCTBUTEIbHBIMUA YHCIaMU

[IpuOmmxéHHBIE BBIYMCICHUS, TMpaBUja OKPYIJICHHs, TPUKHAKA M OILEHKa pe3yJbTara
BBIYUCIICHUN

1.5
2 | AnreOpanyeckue BbIpaKECHUS
2.1 | byxBeHHbIE BbIpaXEHHS (BBIPAKEHHS C IEPEMEHHBIMH)

2.2 CrenieHs ¢ 11eJIBIM IToKa3aTeaeM. CTeneHsb ¢ palrOHAJIBHBIM ITIOKA3aTCIICM. CBoiicTBa cTENICHU

2.3 | MHOrowieHsl

2.4  AnrebOpamyeckas 1po0b

ApudmeTnuecknii KOpeHb HaTypalbHOU creneHu. JlelcTBUS ¢ apu(pMETHUYECKUMH KOPHSIMH

2.5 N
HaTypaJIbHOM CTENEeHU
3 | YpaBHeHUs U HEpAaBEHCTBA
3.1  Lenblie u 1poOHO-parMoHaNbHbIe ypaBHeHUA. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 I_[eJ'IBIC u ,Z[pO6HO-paHI/IOHaJ'IBHBIC HCPaBCHCTBA. Cucremsl u COBOKYITHOCTH HCPABCHCTB

3.3 | Pemienue TeKCTOBBIX 3a7a4

4 YucnoBbie MOCIEA0BATEIBHOCTH

4,1 | IlocimemoBaTelbHOCTH, CIIOCOOBI 3aJaHMs ITOCIEN0BATEIbHOCTEH

4.2  Apudmernueckas u reomeTpudeckas nporpeccun. opmyia ClI0XXHbBIX IPOLIEHTOB

5 DOyHKIUH

@yHK1Ms, cnocoosl 3ananus GyHkuuu. I'padux Gynkunu. O6nacTb onpeeneHns 1 MHOXKECTBO
3HayeHud QyHkuuu. Hymmu ¢yHkuun. I[IpomexxyTku 3HakomocTostHCTBA.  IIpomexyTku
MOHOTOHHOCTH (QYyHKIMH. MakcumymMbl U1 MUHUMYMbl (pyHKunu. HanGomblnee u HauMeHblIee
3HaYeHHe (PYHKLUHU Ha IPOMEXKYTKE

5.1.

6 Koopaunats! Ha IpsIMON U TUNIOCKOCTH

6.1 KoopaunaTHas npsmas

6.2 | JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTU

7 I'eomeTpus

7.1 T'eomerpuueckue (GpUTyphl U UX CBOMCTBA
7.2 | TpeyroiapbHHK
7.3 | MHOrOyrojibHHUKH
7.4 | OKpYXHOCTb U KPYT
7.5 | V3MepeHHe reOMeTpUYECKUX BEIUYUH
7.6 | BekTopsl Ha MIIOCKOCTH

8 | BeposTHOCTB U CTaTUCTHKA

8.1 | OmwucareibHas CTATUCTUKA

8.2  BeposTHOCTH

8.3  Kombunartopuka

8.4  MuoxecTBa

8.5 TI'padmr




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

* Maremartuka. AnreOpa: 7-i kimacc: 0a30BbIl YPOBEHb: YUeOHUK; 15-¢ n3nanue, nepepaboTaHHOE
MakapsrueB FO.H., Munmiok H.I'., HemikoB K.W. u np.; nox penakiueit TensxoBckoro C.A.
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenne»

» Marematuka. AnreOpa: 8-if kinacce: 6a30BbIid ypOBEHB: yueOHUK; 16-¢ u3nanue, nepepaboTaHHOE
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u ap.; nox penakuueit TensikoBckoro C.A.
Axnmoneproe obmiectBo «M3narenberBo «IIpocBermenue)

» Maremaruka. Anre6pa: 9-i kitacc: 6a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3ganue, nepepaboTaHHOE
MakapsrueB FO.H., Munaiok H.I'., HemikoB K.W. u np.; nox penakiueit TensxoBckoro C.A.
AxkunonepHoe obmectso «M3narenbetBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

3saBuu JI.U., Ky3nenona JI.B., CyBoposa C.b. JIugaktuueckue matepuainsl, Anreopa, 7 Kiacc,
AxmmonepHoe obmectBo "M3natenscTBo [IpocBemenue”

Mepsnsik A.T'., [Tononckuit B.b., Sikup M.C.; nox pegaxuueit Ilogonsckoro B.E.,
JunaktTuaeckue Marepuansl, Anredpa, 8 kiacc, OO1IECTBO C OTrpaHUUYEHHOI
orBeTcTBeHHOCTHIO "M3narenbckuil nentp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "M3narenncTBo [IpocBenienue";

Mepsmsik A.I'., [Tononckuit B.b., SAkup M.C.; nox pegaxuueit [logonsckoro B.E.,
Junaktuueckue Marepuansl, Anredpa, 9 kimace, O011ecTBO ¢ OrpaHUYEHHOM
orBeTcTBeHHOCTHIO "W3narenbckuii nentp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "M3narenscTBo [IpocBemenue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://uchi.ru

https://edu.skysmart.ru

www.school-collection.edu.ru/ Exunast komekuus nupoBbIx
00pa3zoBaTeIbHBIX PECYPCOB
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