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HOACHUTEJIBHAA 3AIINCKA

VYuebHblii Kypc «Anredpa W Hayaja MaTEeMaTHYECKOTO aHAIM3a» SBIAETCS OAHUM U3 HauOolee
3HaYMMBIX B IMpOTpaMMe€ CpeIHEero ooOmero oO0pa3oBaHMs, IOCKOJIbKY, C OIHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBbHYIO 0a3y Ul U3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, OPMHPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE 00yJaromnXCcs HAa YpOBHE, HEOOXOAUMOM
JJIs1 OCBOCHU A I/IH(i)OpMaTI/IKI/I, O6HI€CTBO3HaHI/I$I, HUCTOPUHU, CIIOBECHOCTU U APYTUX AWCHHUILINH. B paMKax
JaHHOTO y4eOHOro Kypca oOydaromiuecs OBJIAJECBAIOT YHHBEPCAJIBHBIM S3HIKOM COBPEMEHHOH HayKH,
KoTOopast popMyIHpyeT CBOM AOCTHKEHHSI B MaTeMaTHUECKoi (opme.

VY4ebHbIi Kypc anreOpbl M Hadyal MAaTEMaTHYeCKOTO aHAJIN3a 3aKJIAAbIBAET OCHOBY JUIS YCTIEITHOTO
OBJIaACHUA 3aKOHaMH (1)I/I3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I, IIOHUMaHUuA OCHOBHBIX TGHILGHHI/Iﬁ Pa3BUTHA
SKOHOMHMKH U OOLIECTBEHHON >KM3HHU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX H
KOMIIBIOTCPHBIX TCEXHOJIOTUAX, YBCPCHHO MCIIOJIb30BaTh HUX A ﬂanLHeﬁmero 06pa3013aH1/1${ n B
HOBCCHHGBHOﬁ Xm3Hu. B 1O Ke BpEMsA OBJIAZICHUC a6CTpaKTHI)IMI/I U JIOTUYECKHU CTPOruMHU
KOHCTPYKIUSIMHU anreOpbl 1 MaTeMaTHYECKOTO aHAllM3a Pa3BUBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTb, [JOKa3bIBaTb YTBCPKACHHA C TIOMOIIBIO HWHAYKOHU MW PpacCyXaaTb
JIeTyKTUBHO, MCII0JIb30BaTh 0000IIEHNE U KOHKPETU3allMio, a0CTparupoBaHue U aHAJOTUIO, (OpMUPYET
Kp€aTHBHOC U KPUTUYCCKOC MBIIIJICHUEC.

B xozne uzyuyenust yue6HOro Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHaJIN3a» 00yJaronirecs
IMOJIy4JaroT HOBBIHA OITBIT PEIICHUA MPUKIIAHBIX 3a/la4, CAMOCTOATCIBHOI'O IIOCTPOCHUA MAaTEMATUICCKUX
MOJIENIEN pPEANBbHBIX CHUTyalllid, WHTEPIPETAlUU IOJYYEHHBIX PEIICHUH, 3HAKOMSATCS C IPUMEPaMH
MaTEMaATHYCCKUX SaKOHOMepHOCTeﬁ B IpUPOJC, HAYKEC U UCKYCCTBE, C BBIJAIOMIUMUC MAaTEMATUICCKUMHA
OTKPBITUAMU U UX aBTOpaMU.

VYueOHBIN Kypc 00J1alaeT 3HAYUTEIFHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN peanu3yercs
KaK 4Yepe3 y4eOHBIH Marepuan, CrocoOCTBYIONMA (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS, TaK H
yepe3 crnenuuKy y4eOHON NesITeNbHOCTH, TpeOyromed MpoaoDKUTEIbHON KOHIIEHTpaluyd BHUMAHUS,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 ITOJTyYeHHBIH pe3yIbTar.

B ocHoBe Merommkm oOydyeHuss anreOpe W HadyalaM MaTeMaTHYECKOTO aHalW3a JIeKHT
TeATeTbHOCTHBIA NPHHIUI 00y4YeHUs.

B crpykrype ydyeOHOro Kkypca «Anrebpa M Hayajla MaTEeMaTHYECKOTO aHAJM3a» BBIJICIICHBI
CIIETYIOLINE CO/EPKATEIbHO-METOIMUeCKe JIMHUN: «Yucna u BerauciaeHus», «OyHKIMU U rpadukny,
«YpaBHEeHUs M HepaBeHCTBay, «Hawama maremarmueckoro ananmsa», «MHOXecTBa M JOTHKa». Bce
OCHOBHBIE COJIEP’KATEIbHO-METOANYECKUE JIMHUU HM3YYaloTCs HA MPOTSHKEHUH JBYX JieT OOydeHUs Ha
YPOBHE CpeHero o0riero oopa3oBaHus, €CTECTBEHHO JIOTIOJHSA APYr ApYyra W MOCTENIEHHO HACHIIASCh
HOBBIMH TeMaMH U pasaenamu. JlaHHBI ydeOHBIH Kypc SBIAETCS HMHTETPATUBHBIM, IOCKOJBKY
oObeauHsieT B ceOe colepKaHUE HECKOJbKMX MaTeMaTHYSCKHX JAWCIMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHS, MaTeMAaTHUECKUI aHaNW3, TEOPHS MHOXKECTB, MaTeMaTudeckas Joruka u apyrue. [lo
Mepe TOro Kak OOydaroluecs OBJIaAeBalOT BcE OoJiee MIMPOKUM MaTeMaTHYeCKUM amlmapaTtoM, Yy HHX
MOCJIEZIOBATEIbHO (OPMUPYETCSI M COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4ecKyl0 MOJEINb
peaNbHOM CHTyallMH, MPUMEHITH 3HAHUS, MOJYYEHHBIC MPU M3YYCHHH Y4eOHOTO Kypca, JUIS PelICHHS
CaMOCTOSITEIIEHO CPOPMYITHPOBAHHOI MaTeMaTHYECKOW 33/1a4H, a 3aTeM UHTEPIPETHPOBATH CBOW OTBET.

CopnepxxaTenbHO-MeTOAMYeCKass JUHUA «Uucaa M BBIUMCIEHHs» 3aBepuiaeT (HopMUpOBaHUE
HaBBIKOB MCIIOJIb30BaHMsI AEUCTBUTENIBHBIX YHCEI, KOTOpOE ObLI0O HA4aTO Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus. Ha ypoBHe cpennero obuiero oopa3oBaHusi 0co60e BHUMaHHE yAeseTcs GOpMUPOBAHUIO
HaBBIKOB PAallMOHAJIBHBIX BBIYMCIEHUH, BKIIIOYAIOIUX B c€0sl MCIIOJIb30BAaHUE PA3IMYHbIX (POPM 3aImUCH
quciaa, yMEHHE JeNaTh MPHUKHUJKY, BBIMOJHATh NPUOIMKEHHBIC BBIYMCIICHUS, OLICHUBATh YHCIOBBIE
BBIpQXKEHUs, pPabOTaTh C MaTeMaTHMYECKUMHM KOHCTaHTaMH. 3HAKOMble OOydYalolIMMCS MHOXECTBa
HATYpalbHbIX, I€NbIX, pAlMOHAIBHBIX W JIEHCTBUTENBHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM U3 3THUX MHOXECTB pPacCMaTpUBAIOTCS CBOWCTBEHHBIE €My
cienr(puvecKre 3a/1aud 1 OTepaliy: JeJIeHne HaIello, ONEPUPOBaHUE OCTaTKAaMH Ha MHOYECTBE LIEJbIX
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qucen, 0coOble CBOMCTBAa PAallMOHAIBHBIX M HPPAlMOHAIBHBIX YHCEN, apu(MeTHUecKue omeparuu, a
TAaK)K€ W3BJICUCHHE KOpHS HaTypaJlbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucell. braromaps
IIOCJIEJOBATEILHOMY PACIIMPEHHUIO Kpyra MCIOJIb3YEMBIX YHMCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMH MX
MPUMEHEHHUS [T PeIIeHUs pa3InyHbIX 3a/1a4 (OpMHUpPYETCs MPECTaBICHHE O €ANHCTBE MATEMATUKU KaK
HAayKd U e€ POJM B IMOCTPOCHHHM MOJIENEH pPETbHOTO0 MHUpPA, IIHPOKO HCIHOJIB3YIOTCS 000O0IIeHHEe H
KOHKpETHU3aLUsL.

JIuaus «YpaBHEHUs] U HEPABEHCTBA» pEAIU3yeTCs Ha IMPOTSHKEHUM BCEro OOy4eHHs] Ha YPOBHE
cpeaHero oOiiero o0pa3oBaHus, MOCKOJIbKY B KaXI0M paszene IIporpaMmbl mpeaycMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a/a4. B pe3ynbrare oOywaroiuecs: OBJaJ€BalOT Pa3IMYHBIMU METOJAMM PELECHUS
palMOHANBHBIX, HWPPAIMOHAIBHBIX, IMOKA3aTENbHBIX, JOTAPUPMHUYECKHX UM TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPAaBEHCTB M CHCTEM, a TAKXKE 3aJad, cojepkauux napamerpsl. [lomydeHHble yMeHUs
IIMPOKO MCHONb3YIOTCA MpH HCCIEAOBaHUM (YHKIUI C TMOMOILBIO TNPOU3BOJIHOM, IMPH pelIeHUU
MPUKIIAJHBIX 33/1a4 U 3a]a4 Ha HaX0XKJIeHHEe HAaNOOJBIINX W HAUMEHBIINX 3HaueHuid (QyHkuuu. JaHHas
coJiep)karelibHasl JUHHUS BKIIOYaeT B ceOs Takke (PopMHUpOBaHHME YMEHUN BBINOIHATH Pacu€Thl IO
dbopmymnaMm, peodpa3oBaHUs PAMOHATBHBIX, HPPAIIMOHATBHBIX U TPUTOHOMETPHUECKUX BBIPAKCHUH, a
TaK)X€ BBIPAKEHUH, COJEpXalllUX CTeNneHW U Jjorapudmel. briaromaps usydeHHio anredpandyeckoro
Marepuaga MPOUCXOJUT JajbHeilllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUIEHUS
oOyuaronuxcs, GOpMUPYIOTCS HaBBIKU JIEIYKTUBHBIX PacCyKIEHHUI, pabOThl C CHMBOJIBHBIMU (hOpPMaMU,
MIpe/ICTaBJIeHHs] 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBeHCTB. AnreOpa mnpezaiaraer
3pPEeKTHBHBIE WHCTPYMEHTHI UIS PEHICHUs TPAKTHUYECKHMX W E€CTECTBEHHO-HAYYHBIX 3a/lad, HAaTIISTHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToANYeCKask JTUHUA «DYHKIMU U TpadUKW» TECHO MEeperieTaeTcst ¢ IpyruMHU
JUHUSAMHU Yy4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO CMBIC/IE 3a7a€T MOCIEA0BATEIbHOCTh H3YUYEHHS
Marepuana. V3yueHue CTENmeHHOW, TMOKa3aTeabHOW, JOorapudMUUECKOW W TPUTOHOMETPUUYECKUX
(yHKIMHA, ©X CBOWCTB M Tpa)MKOB, UCIIOIH30BaHUE (PYHKITUH IS PEUICHUS 3a7ad U3 JPYTUuX YIeOHBIX
MPEeIMETOB M PEAIbHOM KU3HU TECHO CBS3aHO KaK C MAaTeMaTHYeCKUM aHalM30M, TaK U C pelIeHHeM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Gosbllloe BHUMaHuE ynensercs GoOpMUPOBAHUIO YMEHHUS BhIPaXkaTh
dbopMynaMu 3aBUCUMOCTH MEXAY pa3JIMYHBIMU BEJIWYMHAMH, HCCIENOBaTh MNOJydeHHbIE (YHKLHUU,
cTpouTh X Tpaduku. Marepuan 3TOW COACpKATEIHHOW JIMHUM HAIICICH HAa pa3BUTHE YMEHHH |
HABBIKOB, [MO3BOJIAIOIIMX BBIPAXaTh 3aBUCHUMOCTHM MEXKIY BEIMYMHAMHU B pa3au4HON (opme:
aHAJIMTUYECKOM, rpaduueckoit u cioBecHOU. Ero u3yyenue cnocoOCTBYeT pa3BUTHIO AITOPUTMHUYECKOTO
MBIIILJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3allUH, UCTIOIb30BAaHUIO AaHAJIOTUH.

CopepxarenpHass JuHMS «Hayama MareMaTHdeckoro aHanu3a» TO3BOJISIET  CYHIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKIATHBIX 33a]1a4, JOCTYIMHBIX 00yJaromuMcs, TaK KaK y
HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH TpadUKU CIOXKHBIX (PYHKIMNA, OMpPENeNsiTh WX HauOOJbIINE U
HAaUMEHBIIINE 3HAYCHUS, BHIYUCIATH IUIomanu Guryp u oObEMBI TeJ, HAXOJUTh CKOPOCTH U YCKOPEHUS
mpoueccoB. JlaHHas cojaepikareibHas JUHHS ~OTKPHIBAET HOBBIE BO3MOXXHOCTH  IMOCTPOCHHUS
MaTeMaTHYeCKUX MOJeNIe peanbHbIX CHTYallud, MO3BOJISIET HAXOAWTh HaWydlllee pelieHHe B
MPUKIAIHBIX, B TOM YHUCJIE COIMAIbHO-DKOHOMUYECKHX, 3aJayaX. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOr0 aHajn3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (OPMANbHO-JIOTUYECKOTO U
KpEaTHUBHOTO MBIILIEHUS, ((OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKU B
Hayke, TeXHUKe U ucKkyccTBe. OOydaromuecs: y3HaoT O BBIIAIONIUXCS pe3ybTaTax, MOJTy4YeHHBIX B X0OJ€
pa3BUTHUS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpax.

CogepxarenpHo-MeToANYECKass JTHHHUS «MHOXECTBa M JIOTHKa» BKIIOYaeT B ce0s DIEMEHTHI
TEOpPUHM MHOXECTB M  MaTeMaTW4YeCKOM JIOTMKH. TeopeTMKO-MHOKECTBEHHbIE IpeACTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHUKU W MpeAsiararoT HauOoliee YHUBEPCATbHBIM S3bIK,
0OBEAMHSIONINIA BCE pa3esibl MAaTEMAaTHKU U €€ MPHUIIOKEHUI, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUECKUE
JMCLUUIUIMHBI U UX TPUIOKEHUs B enuHoe 1enoe. [103ToMy BakHO J1aTh BO3MOXKHOCTb 0Oy4arolieMycs
MOHUMATh TEOPETHKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHKH W HCIIOJIb30BaTh €ro Jyis
BBIPOKEHUSI CBOMX MbICIEH. JI[pyruM BaKHBIM MPHU3HAKOM MATEMATHKH KaK HAyKH CleQyeT MPHU3HATh
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CBOMCTBEHHYIO € CTPOrocTh OOOCHOBAaHHMH M CJEIOBaHHE ONPEACIEHHBIM IpaBUIIaM MOCTPOCHHS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHM MAaTEMaTHYeCKOW JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI O0YYalomUXCs, TO3BOJSIET UM CTPOUTh CBOM PACCY)KICHHS Ha OCHOBE
JIOTUYECKUX TpaBui, (GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIUICHUS.

B yuebHOM Kkypce «AnreOpa W Hadanma MaTEeMAaTHYECKOTO AaHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYEeCKOTO MOJICIIMPOBAHUS, KOTOpPbIE TNPHU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHHMIO HABBHIKOB
MOCTPOCHHSI MOJICNICH PeabHBIX CUTYAIMiA, UCCIIEOBAHMS STHX MOJIENICH C IIOMOIIBIO anmapara anreopsl
¥ MaTeMaTHYeCKOTO aHali3a, WHTEPIpPETAIMU TOIYUYEHHBIX Pe3ylbTaToB. Takue 3aJaHus BIUICTCHBI B
KaX/IbI U3 pa3JesioB MPOTrpaMMBbl, TIOCKOJIbKY BECh MaTepua y4eOHOro Kypca IIHPOKO HCIHOJb3YeTCs
IUIL pelleHus] MPUKIAAHBIX 3afad. [lpu pemeHun peanbHbIX MPAKTHYECKHX 3a1ad O0O0ydarou[uecs
pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOIb30BATH
aHaJIOTHIO, 0000IIaTh M KOHKPETHU3UpOBaTh MpoliemMy. [lesTeapbHOCTh MO (POPMUPOBAHHMIO HABBIKOB
peleHus MPUKIaTHBIX 3a/1a4 OPraHu3yeTCsl B MPOLIECCEe U3YIEeHHUS BCEX TeM y4eOHOTO Kypca «Anredpa u
Havaja MaTeMaTHYECKOTO aHAIH3ay.

Ha wusyuenue ydeOHOTO Kypca «AnredOpa M Havaja MaTeMaTUYECKOTO aHAM3a» OTBOAUTCS 272
yaca: B 10 knacce — 136 gacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEAETIO).

COIAEPKXAHUE OBYUYEHUA
10 KJIACC

Yucaa v BbIYUCTEHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLEHTHI, OECKOHEYHBIE
nepuoguueckue npodu. IlpuMenenue apoOell MW MPOLIEHTOB Ui pEIICHUs MNPUKIAAHBIX 3a1ad W3
Pa3IMYHBIX OTpacieil 3HaHUW U peaTbHOU KU3HU.

JlelicTBuTeNnbHBIC Ynciia. PainoHansHbIe M HpparimoHaIbHBIC YUCTa. ApU(METUUECKHIE OTIEpaIlUN C
JNEHCTBUTEILHBIMU YHMCIaMH. MOJyab JEHCTBUTENBHOTO 4YHClIa W ero cBoicTBa. [IpubnmkEéHHBIC
BBIYMCIIEHUS, IIPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLIEHKA PE3YJIbTATa BBIYUCICHUN.

Crenens ¢ uenbM nokasareneMm. bunom Herotona. Vcnonb3oBanue noaxossmiei GopMbl 3amucH
JNEHUCTBUTENBHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JAHHBIX.

ApubMeTnuecKrii KOpeHb HATYPAIBHOM CTETICHH U €T0 CBOMCTRBA.

CreneHb C pallMOHAJIBHBIM MOKAa3aTeIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIIBHBIM ITOKA3ATEJIEM.

Jlorapudm yucna. CoiictBa siorapudma. JlecsTuunble U HaTypaJibHbIE TOTapU(pMBI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO AapryMeHTa. ApPKCHUHYC, AapKKOCHUHYC H
ApPKTaHI'€HC YKMCIIOBOTO apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxaecTBa U TOXJIECTBEHHBbIE MpeoOpa3zoBaHUs. Y paBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-CleIcTBUs. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OcHOBHBIE METOJABI pEIIeHUs IeNbIX M APOOHO-pallMOHANBHBIX YPaBHEHUH UM HEPaBEHCTB.
MHorouseHsl OT 0JHOHM nepeMeHHOU. Jlenenre MHOrouwieHa Ha MHOro4jieH ¢ octarkoM. Teopema be3y.
MHuorounens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBanHms YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Uppanmonanbusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIMOHATILHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHUS MIOKA3aTEIbHBIX YPAaBHEHUI.

[IpeoOpa3oBanue BEIpaKEHUH, COIEPKALIUX JOTapU(DMBEI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS Jorapu(PpMUUECKUX YpaBHEHUN.

OcHoBHbIE TpUroHOMeTpUYeckue Gopmynsl. [IpeodpazoBaHne TPUTOHOMETPUUECKHIX BBIPAKEHUM.
Pelienne TpUroHOMETPUYECKUX YPABHEHUM.



Pemrenne cucreM JIMHEHHBIX ypaBHEHUM. Martpuma CHUCTEMBl JIMHEWHBIX  YPAaBHEHUI.
Onpenenurens MaTpuibl 2X2, €ro T€OMETPUYECKHI CMBICI M CBOICTBA, BBIUMCIEHHME €r0 3HAUYEHUS,
IIPUMEHEHHE ONIPENIEIUTENS Ul PELIEHHs] CUCTEMbI JIMHEWHBIX ypaBHEHUN. Penienue npukiaaHeixX 3a1a4
C IIOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUU. VccnenoBanyue OCTpOSHHON MOJIEIH ¢ TIOMOLIBIO MaTPUI]
U OIIPENEIUTENCH.

[locTpoeHre MaTreMaTM4ECKUX MOJEIEH pPEaJbHOM CUTyallUH C IIOMOIIBI0 ypPaBHEHUM U
HEpaBeHCTB. IIpruMeHeHne ypaBHEHMH M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHMX 3aJad W 3a7a4 M3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HM.

DyHKIUH U rpaGUKU

Oynkus, cnocoObl 3amanus ¢yHkuuu. B3ammuo oOpatable (yHkumu. Kommosumus (GyHKUIW.
I'padux GyHKIMH. DIeMeHTapHbIe TpeoOpa3oBaHus rpaguKoB GyHKIUH.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymm @ynkumn. ITpomexyrtku
3HAKOMOCTOSIHCTBA. Y&€THhle u Heu€rHele (QyHKuuu. Ilepuognueckue ¢ynkuun. IlpomexyTrku
MOHOTOHHOCTH (pyHKIHMU. MakcuMyMbl 1 MUHUMYMbI ¢yHKIMHU. Hanbombiiee 1 HauMeHblIee 3HaYeHUs
(YHKIIMM Ha IPOMEKYTKE.

Jluneiinas, KBaJpaThyHas U JPOOHO-JIMHEWHAs (QYHKIUU. ODJIEMEHTApPHOE WCCIEIOBAaHUE U
MMOCTPOCHUE UX TPaPUKOB.

CrenenHas pyHKILHMS C HaTypaJIbHBIM U LiedbIM Moka3ateneM. E€ coiicTBa u rpaduk. CpolicTBa u
rpaduk KopHs N-0¥ cTeneHu Kak QyHKIUU 0OpaTHOM CTENEHU C HATypalbHBIM [TOKA3aTEeIeM.

[lokazarenbHass u norapupmuyeckas (QyHKUIuM, HUX cBoWcTBa u rpaduku. Vcmonb3zoBaHue
rpadukoB PyHKUUN I pelIeHus] ypaBHEHHH.

Tpuronomerpryeckasi OKpPYXHOCTb, OIpeAeNeHHe TPUTOHOMETPUUYECKUX (YHKIUN YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTM B peEalbHbIX Ipoleccax U sBJIEHUSAX. ['papuku peanbHbIX
3aBUCHUMOCTEHN.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHud  HOCIEeNOBaTeILHOCTEH. MeTon MaTeMaTHYeCKOM
UHOYKIAA. MOHOTOHHBIE UM OrPaHMYEHHBIE IIOCIENOBATEIBHOCTH. McTOpus  BO3HMKHOBEHUS
MaTEMaTUYECKOTO aHAIN3a KaK aHaJIN3a OECKOHEUYHO MaJIbIX.

Apugmernueckass M reoMerpuyeckas Nporpeccuu. beckoHeuHO yObIBarollas reoMeTpudeckas
nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TreoMEeTpHYecKor mporpeccuu. JIuHeHHBIA U
SKCHOHEHIMAIBHBIA pocT. Yucno e. PopMyia CI0XKHBIX IPOLEHTOB. Mcnonp30BaHuEe NMPOrpeccuy Uis
pELIEeHUs pealIbHBIX 3aJa4d IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (QyHKIMHM W uX cBoicTBa. ToukM paspbiBa. ACHMITOTHI TpadUKOB (QYHKIIHI.
CBoiicTBa (yHKIMI HeNpephlBHBIX Ha OTpe3ke. MeToa HHTEpBajOB Ul pEIIEHUS HEPaBEHCTB.
IIpuMeHeHMe CBOWCTB HENIPEPBIBHBIX (DYHKIMH /1J1s peIlIeHus 3a/1ay.

IlepBas u BTOpas npousBojHble QyHKIMHU. OnpeneneHrne, reOMeTpUIecKuil 1 pU3NUECKUI CMBICIT
IIPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QyHKIUH.

[IpousBoanble 3nieMeHTapHbIX (yHKUMH. IIpou3BojgHAas CyMMBbI, NpPOM3BEACHUS, YACTHOTO H
KOMIO3ULIUU (YHKIUH.

MHo:kecTBa M JIOTHKA

MHoxecTBO, oOmnepalMM HaJ MHOXKECTBAMH M MX cBoMcTBa. Jlmarpammel Olinepa—BeHHa.
IIpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO armapara Julsl ONUCAaHUS PEajbHBIX MPOLIECCOB U SBICHUI,
[IPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHMYECKOIO OOBEKTa, CIEJACTBHE, [OKa3aTelbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.



11 KJIACC

Yucsia v BBIYUCIECHUS

Harypanbubie u nensie yncna. [lpuMeHeHne MPU3HAKOB JAETMMOCTH LEJBIX YMCEIN, HauOOIbUINMA
obmmii genurens (nanee — HOJl) u Hanmenbiee obmiee kpataoe (nanee — HOK), octaTtkoB mo Moyito,
anroputMa EBKinaa 11 peleHus 3a7ad B LeNbIX Yhciax.

KommuiekcHpie umncna. Anrebpanyeckass U TPUTOHOMETpUYECKas (OpPMBI 3aMCH KOMILIEKCHOTO
yrcaa. ApupMeTHYECKHe OTepanuy ¢ KOMIUIEKCHBIMU duciiaMu. M300pakeHre KOMITJICKCHBIX YHCeN Ha
KOOpAMHATHOW IockocTH. Popmyna MyaBpa. KopHu N-0M CTENeHM M3 KOMILIEKCHOIO YHCIA.
[TpuMeHeHre KOMILIEKCHBIX YHCEN IS peuIeHus GU3NIECKUX U TEOMETPHYECKUX 3aj1ad.

YpaBHeHUsI U HEPaBEHCTBA

Cucrema M COBOKYITHOCTb YpPaBHEHUN M HEpPaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBI-
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUM C MOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHbIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPallIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bI pPELIEHUS CUCTEM M COBOKYMHOCTEH pallMOHAJIbHBIX, HppallOHATIbHbIX,
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHUECKUX 3aJad M 3a/1ad u3
pa3IMYHbIX 00J1aCTel HAYKU U peaJIbHOM JKU3HH, HHTEPIIPETALINS [TOJTyYEHHBIX Pe3yIbTaTOB.

DyHKIUHN U rpaguKH

I'padux kommosummu ¢yHkuid. ['eomerpuueckne o00pa3bl ypaBHEHHMH W HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPapUKH.

I'padmyeckue MeToabl perieHrs ypaBHeHHU U HepaBeHCTB. ['paduueckue MeToAbl pelieHus 3aaau
C mapaMeTpaMH.

Hcnons3oBanue rpadukoB GYHKIMA ISl UCCIEAOBAHUS TPOILIECCOB M 3aBHCHMOCTEH, KOTOpBIE
BO3ZHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaJbHOU KU3HU.

Hauyana maTemMaTH4ecKoro anajmsa

[IpumeHeHre NPOU3BOJAHON K HCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3HaYeHUI HelpephIBHON (DYHKIIMM Ha OTpPE3Ke.

[IpumeHeHne MPOU3BOIHON IS HAXOXKACHUS HAWIYYIIEro pPelieHusl B MPUKIAIHBIX 3aJa4yax, AJs
oTpeJieNieHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (popMyIioi miu rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpasHbIX. [lepBooOpa3Hbie 37eMEHTAPHBIX (YHKIIHA.
[IpaBuna Hax0XACHUS TEPBOOOPAZHBIX.

Wurerpan. ['eomeTpudeckuii cMbICI HMHTErpana. BeluucieHue omnpeneinéHHOro HHTErpaiga Io
dopmyne Herorona-Jlelouua.

[IpuMmeHeHne UHTErpaa A HAXOKACHUS TUIOIAAeH MIOCKUX GUryp U 00bEMOB r€OMETPUUECKUX
TeN.

[Ipumepsr  pemenuit  auddepeHUaNbHBIX  ypaBHeHMA. MaTemMaTHueckoe MOJIEIHpPOBaHHE
pEaNbHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHITUATBHBIX YPAaBHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:k1aHCcKOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAKIAHCKONH TO3ULIUU OOYYaIOUIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHMCKOro OOIIecTBa, MPEACTAaBIEHUE O MaTeMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IMyYHbIX CTPYKTYp, SIBJCHHUH, HpoUeaAyp TIpa)JaHCKOro oOmiecTBa (BbIOOpHI, ONpPOCHI U JpYyroe),
YMEHHE B3aMMOJICHCTBOBATh C CONMAIHHBIMH HWHCTUTYTAMH B COOTBETCTBUU C WX (YHKIUSAMHU U
Ha3HAYCHHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKOM TIpakJIaHCKOM HWIAEHTUYHOCTH, YBAXKEHUS K MPOUUIOMY U
HACTOSIIIIEMY POCCUUWCKOM MAaTEMaTUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHSIM POCCUICKUX
MAaTE€MaTHUKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTHKEHUN B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM POCCHHMCKOrO Hapoja, cGOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, 3TUYECKOrO MOBEJCHMSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM NOCTHMKEHMHM HayKud U
JeSITeNIbHOCTBIO YIEHOTO, 0OCO3HAHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY MAaTE€MaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELIEHUH, pacCyK/IeHUH, BOCIPUUMUYUBOCTh K MaTEMaTHUYECKUM acIleKTaM Pa3JIM4YHbIX
BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHHUS NPHUMEHSTh MaTeMaTHYeCKWe 3HAaHWA B MHTEpecax 370pOBOr0 U
Oe3omacHOro 00pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[0POBbIO (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXa, PEryisipHas (u3nyeckas aKTHUBHOCTH), (pu3myeckoe
COBEPILEHCTBOBAHUE IIPH 3aHATUAX COPTUBHO-03J0OPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TpYyAYy, OCO3HAaHHE LEHHOCTU TPYIOJIOOMS, HHTEpeC K pa3Iu4HbIM cdepam
podeccHoHabHOM 1eATeNbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBII BBIOOp Oyaymiel mnpodeccur U peanu30BbIBATH COOCTBEHHBIE >KW3HEHHBIE IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO M CaMOOOPAa30BaHHMIO HAa MPOTSHKEHUU
BCEM JKM3HU, TOTOBHOCTh K AKTUBHOMY YYACTHIO B PEIICHUM MPAKTUYECKUX 3a/a4y MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH AKOJOTUYECKON KYIbTYPhl, IOHUMAHUE BIMSHUS COLUATBHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM U COLMAIBHON Cpeabl, OCO3HaHWE TJ00aTbHOrO XapakTepa
HKOJIOTHYECKUX MPoOieM, OpUEHTAlMs Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUU IJIs pPelleHus 3ajad B
o0nacTu OKpyKarwllel cpefpl, MIAaHUPOBAHUE MOCTYIKOB M OIIEHKH WX BO3MOYKHBIX MOCIEACTBUMA s
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
u OOIIeCTBEHHON TMpaKTUKHU, TOHHMAaHUE MaTeMaTH4YeCKOW Hayku Kak cdepsl dYenoBeYecKou
NESATENbHOCTH, 3TAanoB €€ pa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHU, OBIAJCHHUE SI3bIKOM
MAaTeMaTHKUd U MaTEMaTUYECKON KYJIbTYpOW KaK CPEICTBOM IMO3HAHHUS MHUPA, TOTOBHOCTh OCYILECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIe JelCTBUSA

ba3oBble joruyeckue a1ecTBus:

BBISBIIAITh M XapaKTE€PU30BaTh CYIIECTBEHHbBIE NPU3HAKM MaTEeMaTH4YECKUX OOBEKTOB, IOHSATHUH,
OTHOIIEHUH MEXTy MOHITHAMH, POPMYIUPOBATH OINIPEICIICHIUS TIOHATHIA, yCTAHABINBATH CYIIECTBEHHBIH
MPU3HAK KJIACCU(pUKALIMU, OCHOBAHUS JUIs1 0000IIEHNS U CPABHEHMSI, KPUTEPUU IIPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (GOpPMYyJIMpOBAaTh U  IPeoOpa3oBbIBaTh  CYXKJEHHUS:  YTBEPAMUTENbHbIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpPEUHS B (DaKkTax, JaHHBIX,
HAONMIONEHUSAX M YTBEPXKACHUSAX, MpelaraTb KPUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNaTh  BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENbHO J0Ka3aTebCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TpSAMblE U OT
MIPOTUBHOT0), BBICTpanBaTh apPryMEHTALUIO, NMPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, O0OOCHOBBHIBATh
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaATh croco0 pemieHus ydyeOHOHM 3amauM (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHMUS,
BbIOMpaTh HanOoJIee MOIXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

HCIIOJIb30BAaTh BOMPOCHI KakK HCCIENOBATENIbCKUA HMHCTPYMEHT TMO3HAHUS, (OPMYIHpOBaTh
BOIPOCHI, (PUKCUPYIOIIHNE MPOTUBOpEUnE, TpodieMy, YCTaHABIMBATh UCKOMOE U JAaHHOE, (OpMUPOBATH
TUIO0TE3Y, aprYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIUTh CAMOCTOSITEIBHO CILNIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEAOBAaHHUE IO YCTAHOBJICHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUSA, IMPOIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynupoBaTh 0000IIEHHST M BBIBOJBI MO pe3yidbTaTaM IPOBEAEHHOIO
HaOJIOJICHUS, HMCCJIEOBaHMsI, OLIEHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB M
000011IeHMI;

IIPOTHO3MPOBATh BO3MOKHOE Ppa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh IPEANOJIOKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITH AePUIMTH HHPOPMAIUK, JTaHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha BOIIPOC U JJISl PellIeHuUs
3a/1a4u;

BbIOMpATh MHGOPMAIUIO U3 UCTOYHUKOB PA3IMUHBIX THIIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (hOpPM MpeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(MOPMALINIO, MPEACTaBIATh €€ B pasNUYHbIX (opmax, HILIIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

OO0wmenne:

BOCIPUHMMATh U (POPMYIHPOBATh CY)KJIEHHUS B COOTBETCTBHUU C YCIOBHMSIMM M IIENSIMH OOILEHUS,
SCHO, TOYHO, I'PaMOTHO BBIP@KaThb CBOK TOYKY 3pPEHMS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaThb
MIOSICHEHMSI 110 XOAY PELICHMsI 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yibTarT;

B X0/i€ OOCY)KJIeHHs 3aJ]aBaTh BOMPOCH MO CYILECTBY O0OCYXJ1aeMOW TeMbl, poOIeMbl, perraeMoit
3a/lauM, BBICKA3bIBATh WJEHM, HALCJICHHBIE HAa IIOMCK PEIICHMs, COMNOCTAaBIATb CBOHM CYXKICHHS C
CYXKJEHHSIMH JpPYTUX YYaCTHHKOB JlHaliora, OOHApyKMBaTh pazIuyMe M CXOJCTBO IO3MILMH, B
KOPPEKTHOH opme (hopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;



MMpCACTaBJIATH PE3YJIbTAThI pemicHuA 3aJa4u, OKCIICPUMCHTA, HUCCIICIOBaHUA, IMPOCKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMarT BBICTYIUICHHS C Y4E€TOM 3a/ad IPE3CHTAUMH U O0COOEHHOCTEH
ayJIUTOPHUU.

Pery/isiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NeilicTBUS

Camoopranmu3anus:

COCTaBIIATh TUIAH, aITOPUTM PEHICHUS 3a7a49H, BBIOMPATh CIIOCO0 pemieHUs ¢ y4ETOM UMEIOITUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIUU.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATECIILHOW pe(leKcHyu Kak OCO3HAHHsI COBEpIIACMBIX JICHCTBUN H
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJbTaTOB, BIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3ylsibTaTa perieHusl MaTeMaTHIeCKON 3a/1a4H;

MPEBHUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IPH PEIICHUH 337a91, BHOCHTh KOPPECKTHUBBI
B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HANJICHHBIX OMIUOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBUEC PE3YJIbTATA IEJIM U YCIOBHUSAM, OOBSICHITH MPUYHHBI JIOCTHIKCHUS WIIH
HEJOCTHKEHHSI PE3yJIbTATOB JCATESILHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MMOHUMATh U HCIIOJIB30BATh MPEHUMYIIECTBA KOMAHJHON ¥ WHAMBUIYAJIHLHON pabOThI IPH PEIICHUH
y9eOHBIX 3aJ[a4, MPUHUMATh IeJIb COBMECTHOM JIEATEIPHOCTH, TUIAHUPOBATh OPraHU3aIlii0 COBMECTHOM
paboThI, pachpenesiTh BHUIBI PAadOT, JOTOBAPHBATHCS, OOCYXKIATh MPOIECC M PE3yJIbTaT padOTHI,
00001aTh MHEHHS HECKOJILKUX JIIOIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax padboThl (00CyXAeHUs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOJHATH CBOIO YacTb pabOThl U KOOPAMHHUPOBATH CBOMU ACHCTBHS C JOPYTMMHU YIEHAMU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce 00yqaroniuiics MojgyquT CIASAYIOMINUE MPEIMETHBIE PE3YJIbTAThI 110
OT/ACIBHBIM TeMaM paboueld TporpaMmbl ydeOHOro Kypca «Anrebpa W Hadajga MaTeMaTHYEeCKOTO
aHaJIN3a»:

Yucaa ¥ BBIYHCIEHHS:

CBOOOJIHO OIEPUPOBATh MOHATHUSIMH: PAIMOHAIBHOE YHCIIO, OECKOHEUYHAs MEPUOIUYEcKast Ipo0b,
MPOLIEHThI, MUPPAUUOHAIBHOE YHCJIO, MHOXKECTBA PALMOHAIBHBIX M JCHUCTBUTEIBHBIX YHCET, MOMYIb
JIEMCTBUTEIIFHOT'O YHCIIA;

MPUMEHSATh JPOOH U MPOIEHTHI IS PEIICHUs TPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiell 3HaHU’
U peaJibHOM JKU3HU,

MPUMEHITh NPUOMIKEHHBIC BHIYMCICHUS, TIPaBUia OKPYTJICHUS, TPUKUAKY U OLEHKY pe3yibTara
BBIUMCIICHUM;

CBOOOZHO OMEPUPOBATHh MOHATHEM: CTENEHb C IeNIBIM MOKa3aTeNeM, HCIOJIb30BaTh MOIXOISIIYIO
(dhopMy 3amucH IEHCTBUTENBHBIX YUCEI ISl PeIISHUS MPAKTUUECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OTEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MMOKa3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapu(M YKcia, TeCATUIHbIC U HATypaIbHbIE JIOTapU(MBI;

CBOOOJHO OTEPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIIOBOTO apryMeHTa.



YpaBHeHusi 1 HepaBeHCTBA:

cBOOOJTHO ONEpHpPOBATh MOHATUSMU: TOXAECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIIEICTBUS, pAaBHOCHJIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3IMYHbIE METOJBbl PEIICHHUS PAlMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX ypaBHEHUH,
IIPUMEHSTh METO/I HHTEPBAJIOB /ISl pELIEHUsI HEPABEHCTB;

cBOOOJTHO OTIEPUPOBATH MOHATHUSAMH: MHOTOWICH OT OJHOM NMEepPeMEHHOW, MHOTOWICH C IEIbIMU
KodppuIreHTaMH, KOPHU MHOTOYJICHA, IPUMEHSTH JeJICHHEe MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJTHO OTIEPUPOBATH MOHATHUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHHWH, MaTpHUIlA, OINPEICIUTENb
MaTpullbl 2 X 2 W ero reoMeTpUYeCKUil CMBICI, MCIOJB30BaTh CBOMCTBA ompenenutens 2 X 2 aus
BBIYMCIICHUS] €r0 3HAYEHUS, IPUMEHSATh ONPEACIUTENN Ul PEIICHUs CUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJENTUPOBATh pealbHbIE CHUTyallUM C TIOMOUIbIO CHCTEMbI JIMHEHHBIX YpaBHEHHM, HCCIEI0BaTh
MIOCTPOCHHBIE MOJEIU C IIOMOIIbI0 MATpHIl M OIpPEAENUTENeH, HHTEPIPETUPOBATH MOJYyYCHHBIN
pe3ynbTarT;

HCI0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMM 7S TpeoOpa30BaHUsl BbIPaKEHUH;

BBINIOJIHATh NPEOOpa30BaHMsl YHMCIOBBIX BBIPAKEHUH, COJEP)KALIMX CTENEHU C palloHaIbHBIM
MOKa3aTesem;

HCI0JIb30BaTh CBOICTBaA JIorapu(mMoB Jyisl MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAXKECHU;

CBOOOJHO OMNEpHpPOBaTh MOHATHSIMH: HppallMOHaJbHbIE, IOKa3aTeIbHblE U Jorapudmuueckue
ypaBHEHHUS, HAXOJAUTh UX PEUICHUS C TIOMOIIbIO PAaBHOCUJIBHBIX MEPEX0/I0B HIIM OCYIIECTBIISS IPOBEPKY
KOpHEW;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE (hopmyIibt TUIs npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHHUI;

CBOOOJHO ONEpPUPOBATH MOHSTHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MIPUMEHATh HE0OXOIuMbIe
(bopMyIIBI 111 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHUI;

MOJENUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHHUS, YPaBHEHUS,
HEpaBeHCTBA IO YCIOBHUIO 3aJaud, UCCIEIOBATh MOCTPOCHHBIE MOJEIHM C HMCIOJIh30BAHUEM armapara
anreOpsl.

DOYyHKUUM U TPaPUKU:

CBOOOJHO OIEpPUPOBATH MOHATUSAMU: (YHKIHUSA, CIIOCOOBI 3a/aHusl (YHKIMH, B3aUMHO OOpaTHBIE
dbyHKUIMKA, KOMIO3WLMA (QYHKOHUH, Tpaduk (yHKIHHM, BBIMOIHATH 3JIEMEHTApHBIC MPeoOpa3OBaAHMS
rpaduKoB (PyHKIIHI;

CBOOOJHO OMEpPUPOBATh MOHATHSAMH: OOJACTh OMpEJENIEHUS M MHOKECTBO 3HAUCHUU (YHKIIHH,
HyIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUAMU: YETHBICE U HEUYETHBIC (DYHKIUU, MEpPHOIUYECKHE (PYHKIIUU,
MPOMEXYTKA MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl W MHUHHUMYMbl (YHKIUH, Haubojbliee U
HauMeEHbIIIee 3HaueHUEe (PYHKINUU HA TIPOMEKYTKE;

CBOOOJHO ONEPHPOBAThH MOHATHSAMH: CTENIEHHAs (YHKIUHUS C HATYPaIbHBIM U IIENbIM MOKa3aTeNIeM,
rpaduk crerneHHO (YHKUIMU ¢ HATYypalbHBIM U IIEJIBIM MOKa3areneM, rpaduK KOpHS N-0i CTENeHH Kak
(GbyHKIMH 00paTHOM CTENEHHU C HaTypallbHBIM TMOKa3aTelleM;

OTIepUPOBATh MOHATHAMU: JIMHEWHAs, KBaJpaTU4Has W APOOHO-IMHEHHas (DYHKIMH, BBIMOIHSITH
3JIEMEHTAapHOE MCCIIEeI0BaHNE U TOCTPOEHHUE UX T'pa(UKOB;

cBOOOJTHO ONEPHPOBATh MOHATUSAMMU: NTOKa3aTeNlbHast U Jorapupmuueckas GyHKIUH, UX CBOHCTBA U
rpaduky, UCTIONB30BaTh WX IPaUKH AT pelIeHHs YPaBHEHUN;

CBOOOJTHO ~ OMEpUpOBaTh MOHATUSAMH: TPUTOHOMETPHYECKAs OKPYXKHOCTb,  OIpEJeNICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apTryMEHTa;

UCMOJb30BaTh rpaduku (QYHKIUN U1 MCCIeI0BaHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3ajay U3 JPYTUX y4yeOHbIX MPEAMETOB U PEaNbHON KHU3HM, BBIPAXKATh (GOPMYIaMHU 3aBUCUMOCTH MEXIY
BETTUYMHAMU;



Hauvana matemaTn4yeckoro aHajam3sa:

CcBOOOJTHO ~ OMEpHpPOBATh MOHATUAMHU: apupMeTHdecKas M TIeOMETpUYecKas IPOrPecCHs,
0eCKOHEUHO yOBIBAIOIIasi TEOMETPHUECKAsl IPOTPECCHs, TMHEHHBINA U 3KCIIOHEHIIMAIBHBINA POCT, hopmyra
CJIOXHBIX IIPOLIEHTOB, UMETh IIPE/ICTABICHUE O KOHCTAHTE;

HCI0JIb30BATh IIPOIPECCUU /ISl PELIEHMSI pealIbHbIX 3aJau IPUKIIATHOTO XapaKTepa;

cBOOOTHO OIepUpOBAThH HOHSTUSMU: [IOCJIEIOBATENBHOCTb, CHOCOObI 3a/1aHus
[IOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE UM OIPAaHUYEHHbBIE IIOCJIEI0BATEILHOCTH, IIOHUMAaTh OCHOBBI
3apOXKICHUS] MATEMaTUYECKOTO aHaJIM3a KaK aHainn3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEPHPOBATH MOHITUAMHU: HETPEPHIBHBIC (DYHKIMHU, TOUYKHA pa3pbiBa rpaduka GyHKIUH,
aCUMITOTHI rpaduka QyHKUNU;

cBOOOJTHO OIEPHUPOBATH MOHATHEM: (YHKIUS, HENpPEpBIBHAS HA OTpE3Ke, NMPHUMEHSATH CBOWCTBA
HEeNpepbIBHBIX PYHKUUHN Ui pellieHus 3a/1a4;

CBOOOJHO OIEpHpOBaTh MOHATHSMM: NEpBasi U BTOpas MPOU3BOJHBIE (PYHKIIMM, KacaTeslbHas K
rpaduky QyHKIUY;

BBIYMCIISATH MPOU3BOJIHBIE CYMMBbI, IIPOU3BECHHS, YACTHOTO M KOMIIO3UIIUU JIBYX (YHKIUH, 3HAThH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIIUI;

HCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHUs 3aau.

MHoKecTBa M JIOTHKA:

CBOOOJHO OTEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpallui HaJl MHOKECTBAMU;

UCIO0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ui OINHCAaHUS PEaJbHBIX MPOLECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJHO OMNEpUpPOBaATh MOHATHSIMM: OINpEeNEeHUEe, TeopeMa, ypaBHEHHUE-CJIEJICTBUE, CBONCTBO
MaTeMaTH4eCKOro o0bEeKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHHS 1 HEPABEHCTBA.

K xonmy oOydenus B 11 kjacce 00yqaronIuiics MOJyduT CIACAYIOMINUE MPEIMETHBIE PE3YJIbTAThI 110
OT/ACIBHBIM TeMaM paboueld TporpaMmbl ydeOHOro Kypca «Anrebpa W Hadajga MaTeMaTHYEeCKOTO
aHaIM3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OMEpUPOBATH MOHATUSMHU: HATYpallbHOE U 1EJ0€ YHUCIIO, MHOXECTBA HATypaJbHBIX U
LIEJIBIX YMCETl, UCIO0JIb30BaTh NMpU3Haku aeauMoctu nenbix yucen, HOJ u HOK HaTtypanbHbIX yncen ais
peuieHus 3a1a4d, IpUMEHATh anroput™ EBknnaa;

CBOOOJHO OINEpUPOBaTh MOHATHEM OCTAaTKa IO MOJYJIO, 3alUChIBaTh HATypajbHbIE YHUCIAa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: KOMILJIEKCHOE€ YHUCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEIl,
MIPEJICTaBIATh KOMILICKCHBIE 4YMCla B aireOpandyeckodl M TPUTOHOMETPUYECKON (hopme, BBIIOJHATH
apudmeTryecKue onepaniui ¢ HUMU U U300pa)kaTh Ha KOOPIUHATHON TJIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO OMNEPHPOBATh MOHATHSIMH: HppallMOHAJbHBIC, IOKa3aTelbHbIE U Jorapudmuueckue
HEPaBEHCTBA, HAXOJAUTh UX PEIICHUS C IOMOIIbIO0 PABHOCHIIBHBIX IIEPEXO/IOB;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIUMBIE
(GbopMyIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO ONEpUpOBaTh MOHATHSMM: CHCTEMa M COBOKYIHOCTh YpPaBHEHMH M HEpPaBEHCTB,
PaBHOCWJIBHBIE CHCTEMBl M CHCTEMBI-CIEICTBHS, HAXOJWUTb PEIICHUS CHCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKA3aTENbHBIX U TOTapU(PMUUYECKUX YPaBHEHHUI 1 HEPABEHCTB;

pemars  palUoHaiIbHBbIE,  HppAllMOHANbHBIC,  [OKa3aTelbHbIE,  JIOTapuMUYECKHE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJICPKAIINE MOIYJIN U MapaMeTpbl;

MPUMEHATh TpaduvyecKre METOIbl U pelIeHHs YpaBHEHHI W HEpaBEHCTB, a TakkKe 3alad C
napameTpamus;
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MOJICIIUPOBATh pealibHbIE CUTYallUd Ha S3bIKE alreOpbl, COCTABJIATH BBIPAKCHUSA, YPAaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33Ja4H, UCCIIE0BAaTh IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJTYYEHHBINH PE3YIIbTaT.

DyHKUUHN U TpaQUuKH:

CTPOUTH TpaUKU KOMITO3UIMU (PYHKIUI C MOMOIIBIO AJIEMEHTAPHOTO MCCIIEAOBAHMS U CBOWCTB
KOMITO3ULIMH IBYX (DyHKLUIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB HAa KOOPIMHATHOM IJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUYECKUX (PYHKITHIA;

NPUMEHSATH (PYHKIMH JUT1 MOJSITUPOBAHUS U UCCIEOBAHUS PEATBHBIX POILIECCOB.

Hayana MaTeMaTH4eCKOro aHAIN3A:

WCIIOJIb30BATh MPOU3BOIHYIO JIJIsl HCCIEOBaHUs (PYHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI,

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbILIee 3HaUeHHS (PYHKIUU HENPEPHIBHON Ha OTPE3KE;

HCI0JIb30BATh MMPOU3BOJIHYIO /ISl HAX0XKACHUS HAUTYUILIEro PEeIeHHs B IPUKIIAJHBIX, B TOM YUCIIE
COLIMANIbHO-3KOHOMMYECKHUX, 3a/ladyax, JUIsl ONpeAeseHUs] CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJlaHHOTrO
hopmyroit wim rpaduKoM;

CBOOOJHO OINEpUPOBaTh MOHATHSAMU: IE€pBOOOpa3Hasi, ONPENCIEHHBIM WHTErpan, HaXOAUTh
epBOOOpa3HbIE dJIEMEHTAPHBIX QYHKIMHA U BBIYUCIATH HHTErpai 1o Gopmyie Hetorona-JIeiiOnuna;

HaXOJUTh IUIOLAAN IJIOCKUX (GUTYpP U 0OBEMBI TEN C MOMOUIBIO0 HHTETpaa;

UMETh TpEACTaBIIEHHE O MaTeMaTHYeCKOM MOJEIUPOBAHUM Ha MpPHUMEpPE COCTaBJICHUS
g depeHInanbHbIX YpaBHEHHUIH;

pemarh NpUKIAAHbIE 33aJadud, B TOM UHCJIE COLHUAIbHO-IKOHOMUYECKOTO U (DU3MUYECKOTOo
XapakTepa, CpeICTBaMi MaTeMaTHYECKOT0 aHaIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJumnuecTBo yacos DIEKTPOHHBIE Moayanb
Ne HaumeHoBaHue pa3iesioB " TeM Kontpoab (uudposbie) BOCIIUTATEIbHOM
n/m NPOrpamMmsl Bcero Hble oGpa3oBaTe/bHbIe NpOrpamMMbI
padoTsI pecypcehbl
MHO03K€eCcTBO JIEHCTBUTEIBHBIX YHCEIL. https://myschool.edu.ru/ ﬁeHB 3HAHWH;
€Hb ITpOorpaMMucTa B
1 Mmuorowiensl. PaimoHanbHbIe ypaBHeHE/ISI H| oa 1 Poccu:
HEPABCHCTBA. CucreMbl JIMHCHUHBIX MesxayHaponHbIi 1eHb MUpA;
yp aBHCHUU BcemupHblii neHb ynbIOku;
115 net co nHA poxaeHUs
9 Oyukiun 1 rpadukn. CreneHHas GyHKIHS C 12 1 https://myschool.edu.ru/ Cepres JIbsosia CoGornea;
L EJIBIM ITOKAa3aTECJIEM BcemupHhslii 1eHb TOposioB;
o o MexayHapOoaHbIN IeHb
3 Apudmernueckuit KopeHb N-OW  CTEIEHH. 15 1 https://myschool.edu.ru/ 3amm-‘,ffnﬁ(bopmw;
HppannonanbHbie ypaBHEHUS 125 niet co aHs poXK/IeHUs
B i M
4 [TokazatenpHast QyHknus. [lokazaTenbHbIC 10 1 https://myschool.edu.ru/ ;[;I()F;fec;:? ape
YPaBHCHUA Ypoxk Ko AHIO pOocCHiiCKOM
. HayKH;
5 Jlorapudmuueckas byHKIH. 18 1 https://myschool.edu.ru/ Y ——
Jlorapudmuueckre ypaBHEHUS THCITA (THY;
5 TpuronoMeTpuvecKue BBIP@KEHUS 1 o 1 https://myschool.edu.ru/ gs’;;i’; rliéerea;:“‘“;
YPaBHCHHMA MaTEMAaTHKU,
7 https://myschool.edu.ru/ MnresexTyanbheLe
IlocmeqoBaTeIbHOCTH U Iporpeccuu 8 HnrepHer-koHKypChl (Yuun.py
u 1ip.)
https://myschool.edu.ru/ Jlenn KOCMOHaBTHKH.
8 HenpepriBabie ¢pyukiuu. [IpousBoanas 18 1 Tarapusciuii ypok «Kocmoc-
9TO MbI».
9 IToBTOpEHue, 0000IICHNE, CHCTEMAaTH3AIUS 5 1 https://myschool.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8

12


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoJsnyecTBo yacoB DJIeKTPOHHbIE Moayab
Ne HaumenoBaHue pa3iesioB U TeM (uudposbIe) BOCIUTATEIbHOM
KonTtpoJbHbie
n/n NMPOrpaMmblI Bcero 5 o0pa3oBaTejibHbIE NMPOrpamMMbl
PabOoTRI pecypcsbl
HccnenoBanne  (QyHKIUHA ¢ TIOMOIIBIO https://myschool.edu.ru/ | Aeub snamuii;
1 N 22 1 JleHb IporpaMMucTa B
TTPOU3BOTHOM Pocormt
https://myschool.edu.ru/ | Mexnysapoanetii aesb Mipa;
2 [TepBooOpa3Hasi ¥ HHTETpa 12 1 BoeMHpHEI JEHb IHGKE;
= 115 net co oA pokaAEHUS
3 I'padvik TPUTOHOMETPUYIECKHX (DYHKITHIA. 14 1 https://myschool.edu.ru/ | Cepres Jisposuua CoSonesa;
TpuroHomeTpuyeckre HEpaBEHCTBA BeemupHbiii ieHb TOPoJIOB;
MexnyHaponHbli 1eHb
4 HppanuonansHbie, [oKa3aTelIbHbIE w5, 1 https://myschool.edu.ru/ |  sauprme: meopmarmm;
norapuMudecKkue HepaBeHCTBA 125 ner co aus poxaeHus
. Beiroackuit Mapk
5 KommuiekcHeble uncna 10 1 https://myschool.edu.ru/ f;KOBHeBHq; o
POK KO JHIO POCCUHCKON
. HayKH;
6 HarypanbsHbie u 11e51pIe yrciia 10 1 https://myschool.edu.ru/ MesKayHapoHbIil JIeHb
qyuciia «Iam»,
CucTeMbl palOHAIBHBIX, HPPAIMOHAIBHBIX https://myschool.edu.ru/ | Henens matemaruku;
7 HOKa3aTeNbHBIX W jorapudpmuueckux | 12 1 Beemmprbiii ens
= MaTeMaTHKU;
YPaBHCHUU WnrennexryanbHble
. Hntepner-koHKYpCh (Yun.py
8 Ty r——— 16 1 https://myschool.edu.ru/ D)
Jlenn KOCMOHABTHKH.
9 IToBTOpEHue, 0000IICHNE, CHCTEMAaTH3AIUs 16 https://myschool.edu.ru/ | Tarapunckuii ypox «Kocmoc-
3HaHI/II\/’I 9TO MbI».
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME | 136 8
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e MaremaTtnka. Anrebpa W Havama Maremarmyeckoro anammsa, 10 xmacc/ Mep3mixk AL,
Homuposckuit [I.A., IlomskoB B.M.; mon penakumeit I[lomonbckoro B.E., O6mectBo ¢
orpaHuueHHOM oTBeTcTBeHHOCThIO M3natenbckuil nentp «BEHTAHA-I'PA®»; AxunonepHoe
obmectBo «M3marenscTBo «IIpocBereHne»

e Anrebpa 10 kmacc/ A.I'.Mep3aisk,/[.A. Homuposckuii B.M.ITonsikoB — M.: Benrana — I'pad,
2022.

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

o Aurebpa 10 xnacc/ A.I''Mep3znsxk,JIl.A. Homuposckuit B.M.IlonsikoB — M.: Benrtana — I'pad,
2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e 1I1OC Mos IlIkoma https://myschool.edu.ru/
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