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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma 1o anreOpe ¥ HadajgamM MaTeMaTUYecKOro aHanuza (yriyOJeHHbII
ypoBeHb) mnsi 10-11 kgaccoB sBISIETCS COCTAaBHOM YAacThIO OCHOBHOM 00pa3oBaTENbHOM
nporpammsl cpeaHero oomiero oopazopanus (OOIT COO) MAOY COIII Ne 48 ropona Tromenu
Y COCTaBJIEHA HAa OCHOBE:!

1. 3akoHa P® «O06 oOpaszoBanmm B Poccuiickoit ®enepamum» ot 29.12.2012
No273-D3 (B neicTBYIOIIEH PEAAKIIUN);

2. Ilpukaza MunucrepctBa npocseuienus: Poccuiickoit @enepanuu ot 12.08.2022 No
732 «O BHeceHMHM U3MEHEHUH B (QenepajbHblii ToCylapCTBEHHBI 00pa3oBaTEIbHBIN
CTaHAapT cpenHero oOmiero o0pa3oBaHUS, YTBEPKACHHBIM MpPUKa30oM MHHHCTEPCTBA
obOpasoBanus u Hayku Poccuiickoit @enepannn ot 17 mast 2012r. Ned 13y,

3. Ipuxaza Munnpocsemenus Poccun ot 18.05.2023r. Ne 371 «OO0 yTBepx)aeHUU
denepanbHON 00pa30BATEIHLHOM MIPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU.

4. IIpukaza MunucrepctBa mnpocBemeHuss PO «llopsgok opraHuzanviu _u
OCYIIIECTBJIEHUSI 00pa30BaTEAbHONW JESTEJbHOCTH IO OCHOBHBIM 00111€00pa30BaTEIbHBIM
nporpaMMaM - o0pa3oBaTeNbHBIM [IPOrpaMMaM HadajdbHOTO OOIIero, OCHOBHOTO OOIIEro u
cpefHero oOuiero oOpa3oBaHMsl, YTBEPXKIACHHbIM OpUKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccutickoit ®enepanuu ot 22.03.2021 1. Ne 115» (B aeiicTByroIIel pelakinm);

5. Ilpukaza Munuctepcta npocsemienuss Poccun ot 07.10.2022 Ne888 «O BHeceHUM
n3MeHeHui B [lopsaok opraHusanuu U OCYyIIECTBICHHUS 00pa30BaTeIbHON JAESITEIbHOCTH 10
OCHOBHBIM 00pa30BaTEIbHBIM IPOTpaMMaM - 0Opa3oBaTEIbHBIM MPOTpaMMaM HaYabHOTO
00111er0, OCHOBHOTO OOIIEr0 U CPEHETO OOIIET0 00pa3oBaHUS;

6. Ilpuxaza MunucrepctBa mnpocsemeHuss Poccun ot 02.08.2022 Ne 653 «O6
yTBepKACHUH (eAepanbHOrO0 TMEpPeYHs DIEKTPOHHBIX  O0pa30BaTENbHBIX  PECYPCOB,
JOTIYIIEHHbIX K  HCIOJIb30BAHMIO MPU  pealu3aly  HUMEIOUIMX TOCYAapCTBEHHYIO
aKKpeauTaluio oopazosarenbHbix nporpaMmMm HOO, OO0, COOx;

7. Konuenuuum pa3BuTHs Maremarudeckoro obOpasoBanus B P® (Pacnopsxenue
ITpaButensctBa PO ot 24.12.2013 Ne 2506-p)

8. [Iporpammel Bociutanust MAOY COI Ne48 ropona TromeHu;

9. Yuebnoro miana MAOY COI Ne48 ropona TroMeHH, yTBEPKIEHHOTO MPUKA30M
MAOY COLI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

10. TlonmoxkeHuss o pabouux mporpaMmax MO Yy4eOHOMY TMpEAMETY IIelIaroros,
yrBepkaeHHoro npukazoMm MAOY COII Ne48 ropona Tromenu ot 30.08.2023 1. Neo 144;

11. ®epepanpHOil paboyeil mporpaMMbl  cpenHero obmero oOpa3oBaHHS
«Marematukay» (yriayOneHHbIN ypoBenb) uig 10-11-x kiaccos.

Jliis peanuzanuy MporpamMMbl UCTIONIB3YIOTCS YUeOHUKH yueOHOU nuHuM: Anredpa u
Havaa aHanu3a: Y4eb. [l 10-11 k. o6meo6pazosat. yupexaenuit/ II.A. Amumos, FO.M.
Komsrun, }0.B. Cunopos np. — M.: IIpocsemenue, 2020 r.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

VYuebublil Kypc «Anrebpa M Hayajga MaTeMaTHYECKOTO aHalIM3a» SBISETCS OIHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHON
CTOPOHBI, OH O0ECleYHBAaeT HMHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHs BCEX EeCTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, POPMHUPYET JIOTHUECKOE | aOCTPAKTHOE MBIIUICHUE
0o0yyaromuxcst Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH U JPYIHX JUCIUIUIMH. B pamkax paHHOTO Yy4eOHOro Kypca
oOyyarolmuecsi OBJIAJICBAIOT  YHHBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHKECHHS B MaTEMaTHIECKON (hopme.



VYueOHbIil Kypc anreOpbl U Hayaja MaTeMaTHYECKOTO aHAIM3a 3aKJaJbIBa€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKHM, XUMHH, OWOJIOTUM, IOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS AKOHOMHMKH M OOINECTBEHHOH >KM3HHM, IMO3BOJSET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BaTh MX MAJISA
JanpHeimero o0pa3oBaHus U B MOBCETHEBHON *KU3HU. OBlazieHne abCTPaKTHBIMH U JIOTUYECKU
CTPOTUMH KOHCTPYKLMSAMH anreOpbl 1 MaTeMAaTUYECKOI0 aHajIu3a pa3BUBACT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCTH, JIOKAa3bIBaTh YTBEPXKJICHUS C MOMOILBIO
UHAYKIUM M pacCcyXIaTb J€AyKTHBHO, HCIIOJIb30BaTh OO0OOIIEHHE M KOHKPETHU3ALMIO,
abcTparupoBaHue W aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHUE.

B xoxe m3yuenus yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAJIN3a»
oOyyaromuecs: TMONYyYaloT HOBBIM ONBIT pEIIeHHUs TNPHUKIAIHBIX 33Jad, CaMOCTOSTEIHHOTO
IOCTPOCHMUSI MATEeMaTHUYECKUX MOJENeH pealbHbIX CHUTyalud, MHTEpHpeTaluyd MHOJYyYEHHBIX
peIIeHM, 3HAKOMATCS ¢ MPUMEPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYuebnsblii Kypc 00J1aJa€T BOCIHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peaTu3yeTcs Kak
yepe3 yueOHbIM MaTepual, cnocoOCcTBYrOMNN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crnenuduky ydeOHOH IesTeNbHOCTH, TPeOYIOUIeW NPOJODKUTEIIEHOW KOHIEHTPAIUU
BHUMaHHUs, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJIy4YEHHBbIN pe3ybTar.

B ocHoBe Meronuku oOydeHuUs anreOpe M HavajaM MaTeMaTHYeCKOTO aHAIM3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUs.

B crpykrype yueOHOro kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAIIN3a»
BBIJICJIEHBl CIIEAYIOIINE COAEPIKATEIIbHO-METONYECKUue JUHUU: «YHucia U BBIYUCICHUSAY,
«DyHKUU U rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Haudama MaTeMaTH4eCKOro aHaIu3an,
«MHokecTBa U JIoTMKa». Bce OCHOBHBIE coJlepKaTeIbHO-METOAMYECKUE JIMHUM U3y4aroTcs Ha
NPOTSKEHUM JIBYX JieT OOydeHHs Ha YpOBHE CpelHero oouiero o0pa3oBaHHUS, €CTECTBEHHO
JIOTIONIHSASL APYTr JIpyra M TOCTENEHHO HAChILAsACh HOBBIMM TeMaMM U paszzaenaMu. JlaHHBbIN
y4eOHBI Kypc SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEemuHSET B cebe cojepikaHue
HECKOJIbKUX  MAaTeMaTH4eCKUX  JUCUUIUIMH, TakKuX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUH aHaJIN3, TEOPUsT MHOXKECTB, MaTeMaTHIecKas Joruka u apyrue. [To mepe Toro
Kak oOydJaroluecs OBJa/eBalOT BcE Oojee IMPOKUM MaTeMaTH4EeCKUM alllapaToM, y HHX
MIOCJIEIOBATEIEHO  (POPMHPYETCSI W COBEPIICHCTBYETCSI YMEHHE CTPOMTH MaTeMaTHYECKYIO
MO/JIeJIb pealIbHOW CUTYyalluu, IPUMEHATh 3HAHUs, MOJTy4YeHHbIE PH W3YYeHUH y4yeOHOro Kypca,
JUI pEIIeHHs] CaMOCTOSITENIbHO C(OpMyITUpOBAaHHON MaTeMaTHYeCKOW 3ajadd, a 3aTeM
MHTEPIPETHPOBATH CBOW OTBET.

ConepxatenpHO-MeToMYecKass  JWHUS  «Yucma W BBIYMCICHHS» — 3aBEpIIaeT
(opMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero oOpa3zoBanusi. Ha ypoBHe cpemanero oOrmero obpa3oBaHus 0c000€
BHUMaHME yjeisieTcss (OpMUPOBAHUIO HABBIKOB pPAIlMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIOIIUX B
ce0sl MCITONTb30BaHME PA3TIMUHBIX (HOPM 3alMCH YHCiIa, YMEHHE JIeNaTh MPUKUIKY, BHITOIHSATH
npuOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIOBBIC BBIPAKEHUS, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. MHOXXECTBa HATypaJbHBIX, LENbIX, PAIlMOHAIBHBIX M JEHCTBUTEIHHBIX YHCET
JIOTIOJTHSIOTCSI  MHOXKECTBOM ~ KOMIUIEKCHBIX ~ 4HCell. B KakXaoM W3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy criennduyeckre 3aJa4u U OTepaluu: JIeJICHUE HaIello,
ONEpPUPOBAHUE OCTATKAMU HA MHOXKECTBE IIENBIX YHCEJ, 0COObIe CBOMCTBA PAllMOHAIBHBIX U
UpPpalMOHATIBHBIX YUCEN, apU(PMETHUECKHE ONEPALINH, a TAKKE U3BJICUCHHUE KOPHS HaTypalbHON
CTETIEHM Ha MHOXKECTBE KOMIUICKCHBIX uuncell. brmaromapst mocienoBaTelbHOMY pacIIUpEHUIO
Kpyra HCHOJb3YEMBIX YHCENl M 3HAKOMCTBY C BO3MOXHOCTSIMM UX IPUMEHEHHs I PELICHUs
pa3IMYHBIX 3a7a4 GOPMHUPYETCs PEICTaBICHUE O €IUHCTBE MATEMaTHKHU KaK HayKu U €€ poJiu B
HOCTPOCHUH MOJEIIeH pealbHOr0 MUPA, IIMPOKO UCIIOIB3YIOTCS 00001EHNE U KOHKPETU3ALHS.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUHM BCEro OOydeHHUs Ha
YpOBHE cpefgHero ooOmiero oOpa3oBaHuUs, IOCKOJIbKY B KaxaoMm pasaene I[Iporpammsl



IPEIYCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe o0ydaromuecs: OBlIaeBalOT
pasIMYHBIMM ~ METOJAaMM  pEIleHHs] palMOHAIbHBIX, HPPALMOHAIBHBIX, IOKAa3aTENIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
cojepxalux napamerpsl. [loslyueHHbIE yMEHHS IIMPOKO MCIHOJB3YIOTCA IPU HMCCIEIOBAHUU
(GyHKUIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAJAHBIX 3a7a4 U 337a4 Ha HaXOXK/ICHUE
HauOOJIBIIMX M HAMMEHbIINX 3HauYeHUH QyHKuuu. JlaHHas coneprkaTenbHast JIMHUS BKIOYAeT B
cebs1 Tarke (GOpPMHUpPOBAHHME YMEHHUH BBINONHATH pacuéThl 1Mo Qopmynam, mpeoOpa3oBaHUs
paLMOHATIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHHH, a TaKKe BBIPAKCHUH,
cojepkalmmx creneHd u jorapudmel. braromaps u3ydeHHro anreOpanyeckoro MaTepuala
IPOMCXOIUT JajbHEWIIee pa3BUTHE aAJrOPUTMHUYECKOTO U aOCTPaKTHOIO MBIIUIEHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PAacCyKACHUH, pabOThl ¢ CHMBOJILHBIMHU
dbopmamu, MpescTaBIeHUs 3aKOHOMEPHOCTEH U 3aBHCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
HAaYYHBIX 3aJa4, HarJIAAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

ConepxarenbHo-MeToandecKas JUHUS «DyHKIMKA U TpauKIm» TECHO MEPEIieTaeTcs ¢
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIEe — 3aJaér
NOCJIEI0BATEIbHOCT ~ M3yU€HUsT MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTeslbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB U IpaMKOB, UCIIOJIb30BaHUE
GyHKIMH Ui peuieHust 3a7ad M3 JIpYruX Y4eOHBIX IMPEJAMETOB U PEAJbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHAIM30M, TaK U C PEILICEHUEM ypaBHEHMH M HepaBeHCTB. Ilpu
3TOM OOJIbIIOE BHHMaHUE Yyaesercs (OPMUPOBAHHIO YMEHHUS BBIpaXKaThb (OpPMYIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEOBATh MOJIY4YEeHHbIe (QYHKIMH, CTPOUTH
ux rpadpuxu. Matepuan ITOH cojepKaTelbHON JMHUM HaleleH Ha pa3BUTHE yYMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIpaKaTh 3aBUCUMOCTH MEXIY BEIMUYMHAMM B Pa3IMYHON (opme:
AHAINTUYECKOW, Tpaduyeckod U cioBecHOM. Ero wusyueHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS,  CIIOCOOHOCTH K  OOOOIIEHHMI0O W KOHKpPETH3alHH,
HCIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHast nuHUsA «Havana MaTeMaTH4eCKOTro aHalIKu3a» MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYr Kak MaTeMaTUYEeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00Yy4aroIuMcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXKHOCTb CTPOUTh I'padMKHU CIOXKHBIX (PYHKIMH, ONpeaensTh UxX
HauOOJbIINE U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IIoMaan Guryp u o0bEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas coaepxaTeilbHas JIMHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJENel peajabHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIy4llee pEHICHHE B NPUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOTO aHajinu3a CIOCOOCTBYET pa3BUTHIO
abCcTpakTHOr0, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, ()OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B Hayke, TEXHHUKE U uckyccTte. OOyuaroluecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B X0J/I€ pa3BUTH MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

ConepxatenbHo-MeToAMYeCKas JHHUA «MHOXECTBa W JIOTHKa» BKIIOYAET B cels
AIIEMEHThl TEOPUM MHOXECTB W MaTeMaTHYeCKOW JIOTUKHU. TeopeTUKO-MHOKECTBEHHbBIE
NpEeCTaBICHUs MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHMKH M TNpeajaraioT Haubosee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIIONIMNA BCE pa3felbl MaTeMaTUKH U €€ MPUJIOKEHUH, OHU
CBS3BIBAIOT PAa3HbIE MAaTEMATUYECKUE TUCLHUIUIMHBI M UX NPHIOKEHUS B €IMHOE Lienoe. BaxkHo
J1aTh BO3MOXHOCTh 0Oy4arolIeMycsl IOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOM
MaTeMaTHKH M MCIIOJIb30BaTh €r0 JJIsl BRIPaKEHUS CBOMX MbICIEH. JIpyruM BaKHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKH CIIeyeT NpPH3HAaTh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAHHWH U
CJIeJOBaHUE ONPEICIEHHBIM IIpaBUJIaM NOCTPOEHHUS JOKAa3aTEIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTHYECKOM JIOTMKU CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBILIUIEHUS OOy4arolmuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY)KICHHS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.



B yuyeOnom Kkypce «AureOpa M Hayajla MaTeMaTUYECKOTO AaHAINM3a» TMPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MAaTUYECKOI'O  MOJEIMPOBAHUS,  KOTOpbIE  IpPU3BaHbl  CIOCOOCTBOBATh
(OpMHPOBAaHNIO HABBIKOB MOCTPOCHHS MOJENEH pEalbHbIX CHUTyalMd, HCCIEIOBAHUS AITHUX
MoJeNlell ¢ IOMOIIBIO ammnapata aiareOppl W MaTeMaTHYeCKOro aHalln3a, WHTEpHpeTaluu
IIOJIyUEHHBIX pe3yabTaToB. Takue 3aaHMsl BIUIETEHbl B KaXAbld W3 pa3JlieloB IPOrpaMMbl,
IIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCIOJIB3YeTCs Ui PELIeHUs MPUKIAAHbBIX
3agad. Ilpm pemeHnM peanpHBIX NPAKTHYECKUX  334a4  OOydYaroIluecs: pPa3BHBAIOT
HaOJII01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PELICHUs NMPUKJIAHBIX 3a/1a4 OPraHU3yeTcsl B MpOLecce U3yYeHHsI BCeX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITN3a».

HEJIM U3YYEHUA YYEBHOI'O KYPCA

[TpuopureTHbIMU LEIAMHU 00y4eHUs anreOpbl M HavaJl MaTeMaTHYeCKoro aHanusa B 10—
11 knaccax Ha yriayOnEHHOM ypOBHE SIBJISIFOTCSL:

(dopMupoBaHHE  IIEHTPAJBHBIX MAaTEMAaTUYeCKUX MNOHATHH  (YMCIO, BEIMYMHA,
reomMeTpuueckas (Gurypa, IepeMEHHas, BEpPOSTHOCTb, (YHKIHSA, NPOM3BOIHAS, WHTETPai),
00€ecCIeUnBaOIINX IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTEMaTH4ecKoro 0oOpa3oBaHUs
00yJaromuxcs;

MOJIBEJICHNE O0YYaIOIUXCsl Ha JOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MAaTCMAaTUKHU U OKPYXAWECro MHpa, MNOHMMAaHHIO MATEMAaTUKKW KaK YacCTU O6HICI>1 KYJbTYPEBI
YeJI0BEUECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEH  oOyuaromuxcs,
MI03HABATEIbHOM aKTHBHOCTH, UCCIIEIOBATENIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3YYCHHIO MAaTCMATUKH,

¢dopmupoBaHHe  (QYHKLIMOHAJIbHOM  MaTeMaTH4eCKOH  IpaMOTHOCTH:  YMEHHMS
Pacrio3HaBaTb MAaTEMATUUCCKHUE ACIICKThI B PCAJIBHBIX ) XU3HCHHBIX CUTyallUAX W IIPU U3YUCHUU
JPYTuX y4eOHbIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpOBATh
HNX Ha A3BIKE MATCMATHUKHW W CO3aBaTb MATCMATHYCCKHUC MOACIHU, NPUMCHATH OCBOEHHBIHN
MaTeMaTHYeCKui  ammapar JUIs  pelIeHus  NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
HHTCPHNPETUPOBATL U OLICHUBATH IMOJTYYCHHBIC PC3YJIbTAThI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

OO01mree 4mcno 4YacoB, PEKOMEHIOBAHHBIX MJIs M3Y4EeHHUS Yy4eOHOro Kypca «Anrebpa u
Hayaja MaTeEMaTHYECKOro aHainmsa» — 272 vaca: B 10 kitacce — 136 yacoB (4 yaca B HeJIE0),
B 11 knmacce — 136 yacoB (4 yaca B HEJIEIIO).

U3 nux 20 yacos 3a 2 200a 06yuenus 8bl0eNeHO Ha NPOBeOeHUe OYEHOYHBIX NPoYyedyp, Ymo
He npegviwaem 10% om ececo obvema yuebHoz20 6pemenu (nucomo Munnpocseewenus
Poccuu Ne CK- 228/03 u Pocoopnaozopa Ne 01.169/08-01 om 06.08.2021): na
npogederue KoHmpoavuvlx pabom 6 10knacce — 10 uacos, 6 11 knacce — 10 uacos.

COILEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC
Yucia 1 BBIYUCICHUSA
Parmonanbheie ynciaa. OObBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenune apoGeil 1 MPOLEHTOB Ul pelieH!s PUKIAIHbIX 33134 U3
Pa3IMYHBIX OTpACIEd 3HAHUM U peallbHOU KU3HHU.



JlelicTBUTENbHBIC yucha. ParoHanbHble W WppaluoHaIbHbIE yucia. Apudmerndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MoIyip NEHCTBUTEIBHOTO YKMCIA U €r0 CBOWCTBA.
[TpuOn>x€HHbIE BBIYMCIICHUS, NpPaBUJIA OKPYIJEHUS, NPUKHIKA U OLIEHKa pe3ysbrara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasatenem. bunom Herotona. Mcnonbs3oBanue noaxoasuiei popmer
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3aa4 U IPEICTABIICHUS JAHHbIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

Crenenp ¢ panuoOHaJIbHBIM IIOKA3aTeNeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CpoiictBa jorapudma. JlecsiTHuHbIe U HaTypajbHbIE JIOTapu(MBI.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs M HEpaBEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPABHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METOJIBl PELIEHHUS LENbIX M JApOOHO-PALMOHAIBHBIX YPAaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHbl OT OAHOW NEpPEeMEHHOH. JlelleHHe MHOTOWIeHa Ha MHOIOWIEH C
ocratkoM. Teopema be3y. MHorounens! ¢ nensiMu koddpunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUN, COACPIKAIINX CTEIICHH U KOPHH.

Wppanmonaneueie  ypaBHeHUs. (OCHOBHBIE METOABl PELIECHUS HPPaLMOHAJIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpax)eHHH, CoepKaLUX Jorapru(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE METOJAbl pELIeHHs JIorapupMUIecKux
YpaBHEHUM.

OcHoBHbIE TpUTOHOMETpUYeckue ¢opmynsl. [IpeobpazoBaHHe TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX ypaBHEHHM.

Pemenne cucremM JIMHEHHBIX ypaBHEHHM. MarTpuia CHCTEMBl JUHEHWHBIX YpaBHEHHH.
Omnpenenurens MaTpUIBl 2X2, €ro TeOMETPHUYECKHH CMBICI W CBOMCTBA, BBIUKCICHUE
€ro 3HA4YCHMsI, NPUMEHEHHUE OINPEACIUTEN s PELIEHUs CHUCTEMBl JIMHEHHBIX YpPaBHEHUM.
Pemlenne npuknaaHbIX 3a4ad C IOMOINBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanue
IIOCTPOEHHOHN MOJIEIH C IIOMOIIBIO MATPUILL U OIIPEAETUTEIICH.

[TocTpoeHne mMaTeMaTH4YECKUX MOJENIEH peaJbHON CHUTyalMy C IIOMOUIbIO YPaBHEHHU U
HepaBeHCTB. I[IpyMeHeHHne ypaBHEHHII M HEPABEHCTB K DPEIIEHUIO MaTEMaTHMUECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HH.

DyHKIUHN U TPaPUKH

Oyukuus, crnocoObl 3amanust GyHKIUM. B3anmuo oOpatsble ¢yHkiuu. Kommosums
¢ynkuuit. ['paduk pyHkumuu. DnemMeHTapHbIe Tpeodpa3zoBaHus rpaduKoB QYHKIUI.

Ob6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHU ¢pynkuuu. Hynmu @ynkuun. [IpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbombiiee u HauMeHblIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jluneiinas, KBaJApaTuyHas U APOOHO-TMHEWHAs (PYHKIIMU. DJIEMEHTAPHOE HCCIEI0BaHUE
U TIOCTPOCHUE UX TPaA(UKOB.

CrenenHast QyHKIUSI ¢ HATypaJdbHBIM U IIEJIBIM Moka3areneM. E€ cBoiicTBa U rpaduk.
CpoiicTBa U rpaduk KOpHS n-oi CTerneHW Kak (QyHKIMM OOpaTHOW CTENEHH C HaTypaJbHBIM
IIOKA3aTeJIEM.

IToka3zarenbHas u norapudmuyeckast pyHKIUH, UX cBoicTBa U rpaduku. Vcnonp3zoBanue
rpa¢uKkoB PYHKITUH I PEIICHUS YPAaBHCHUM.

Tpuronomerpuueckass OKpYXHOCTb, ONpEACICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
YHCIJIOBOT'O apryMEHTA.



@OyHKIIMOHANBHBIE 3aBUCHUMOCTH B pealbHBIX IHpoleccax M sBIeHUsAX. ['paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Havaja maTeMaTH4eCKOro aHaJIHM3a

[TocnenoBarensHOCTH, Croco0bl 3a/laHus IIOCJIE0BATEIbHOCTEN. Meton
MaTE€MaTU4eCKOW MHIAYKUHUHA. MOHOTOHHBIE M OTpaHUYECHHBIE IOCIIEN0OBATEIBLHOCTU. McTopus
BO3HMKHOBEHUS MaTEMaTUYECKOI'0 aHAJIM3a KaK aHaja13a OECKOHEYHO MaJIbIX.

Apudmernueckass U TreoOMETpUYecKas Iporpeccud. beckoHeyHO  yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YObIBAIOLIEH IeOMETPUUYECKON MPOrPECCHH.
JIMHENHBIN M OKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM U1l PELICHHs PEANIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepbiBable (yHKIMEM W uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKOB
¢bynkuuii. CoiicTBa (hyHKIMI HENpephIBHBIX HA OTpe3Ke. MeToa MHTEpBAIOB MJIS pEIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

IlepBas u BTOpas mnpousBoAHble GyHKUMU. OmnpeneneHue, T€OMETPUYECKHH U
(bu3nUecKuil CMBICT IPOU3BOTHON. Y paBHEHUE KacaTeIbHON K rpaduKy QyHKIHH.

ITponzBonHbIe n1eMeHTapHbIX (GyHKIMNA. [Ipon3BogHASE CyMMBI, IPOU3BEICHHSI, YACTHOTO
Y KOMIO3ULIMU QYHKIUH.

MHuoxkecTBa M JIOTHKA

MHo3xecTBO, OIepaluy HaJl MHOKECTBAMHU M UX CBOMCTBA. Jnarpammel Dinepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara I ONHMCAHMS PEAIBHBIX IIPOLECCOB U
SBJICHUH, IIPU pEIIEHUH 33]a4 U3 APYIUX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YECKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC
Yuciia ¥ BbIYHMCIEHUSA

Hatypanbuble u nensle uucna. IlpuMeHeHune mnpU3HAKOB AETUMOCTU LENbIX YHUCEI,
HaubOonbImi o0t nenurens (nanee — HOJl) u naumensinee obmiee kpatHoe (nanee -HOK),
OCTaTKOB 10 MOAYJI0, anroputMa EBkinaa nms pemenus 3aia4 B [eNbIX Yhciax.

KommekcHele uwucna. Anrebpavueckas M TpUTOHOMETpuYeckas (OpMbI 3amucu
KOMILJIEKCHOTO 4Hcia. Apu(MeTHdYeckue ornepanun ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCENI HAa KOOPIUHATHOM MtockocTH. Popmysia Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO 4Hcia. [IpuMeHeHHne KOMIUIEKCHBIX YHCeN Ui pelleHus (QU3HUeCKuX U
FeOMETPUUECKUX 3aj1au.

YpaBHeHHUsS M HEPABEHCTBA

Cucrema U COBOKYITHOCTh ypaBHEHUH W HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEAICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKHUX YPABHEHUU C TIOMOIIBIO TPUTOHOMETPHUECKOU
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METObI PELIEHUS TOKA3aTEIbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE ~ METOJbl  pEIIEHUsT CUCTEM M  COBOKYNHOCTEH  paldOHAJIbHBIX,
UPPaIMOHATFHBIX, TOKA3aTeIBHBIX U JIOTAPU(PMUIECKUX ypaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapAMETPAMH.

IIpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMaTHMYECKHUX 3a1ad U
3aJa4 M3 pa3IUYHbIX oO0JlacTell HayKM W pEeaJbHON KU3HU, WHTEPIPETalHs MOJyYEHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPpadpuKu

I'padux xommozuimu QyHkui. ['eomerpuueckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha

KOOPAWHATHOW IJIOCKOCTH.



Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpadUKH.

I'papuueckue MeTOAbl pEIIEHUS YpaBHEHMH M HEpaBeHCTB. I'paduueckue MeToabl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpadukoB GyHKUMN A MCCIEJOBAHUS IPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PEUICHUU 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATIbHOM KU3HU.

Havyana mareMaTH4ecKoOro aHajim3a

[IpumeHeHre TPOU3BOMHONW K HCCIEIOBaHUIO (YHKIMH HAa MOHOTOHHOCTB u
sKkcTpeMyMbl. HaxoxxieHre HauOoJIbIIero 1 HAaMMEHbIEro 3HAYCHUH HeNpepbIBHON (YHKLIMU Ha
OTpE3KE.

[IpumeHeHre NPOU3BOAHOM Il HAXOXACHHS HAWIy4dlIer0 PEIICHUS B IPHUKIAIHBIX
3aadax, JUIs ONpEICNCHHs CKOPOCTH M YCKOPEHMS Ipollecca, 3aJaHHOTO (OopMyIod wim
rpaguKoOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpaszHbie 3eMEeHTapHBIX
¢bynkuuit. [IpaBuna HaxoX1eHUs IEpBOOOPa3HBIX.

Nuterpai. ['eomerpryeckuil CMbICI HHTETpala. Beranucienne onpenenéHHoro MHTerpana
o popmyne Herotona—JleitOuua.

[IpumeHenne wuHTETpana Ui HAXOXKICHHUS IUIOMAACH IJIOCKUX (GUryp u o0bEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennii quddepeHnnanbHpIX ypaBHeHHH. MaTeMaTnieckoe MOACTHPOBAHNE
peabHBIX MPOLIECCOB C MOMOILBIO AU(PepeHInaNbHBIX YPABHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI

IInanupyeMble pe3ysibTaTbl OCBOEHHUS IPOTpaMMbl 1O MAaTeMAaTHKE  BKJIIOYAOT
JMYHOCTHBIC, METAIIPEIMETHBIC PE3yJIbTAaThl 32 BECh MEPHOJ OOYUEHHS Ha yPOBHE CPEIHETO
obmrero oOpa3oBaHUs, a TAaKKE MPEJAMETHBIC JOCTHKCHHS OOYYaromIerocs 3a KaXKIbld TOJ
o0OyueHusl.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare u3ydeHus MaTeMaTHKH Ha YpPOBHE CpedHEro oO0Iiero oOpa3oBaHUSA Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3yIbTATHI:

I'paxxnanckoe BocnuTanue:

c(hOPpMUPOBAHHOCTh TPAXIAHCKOW TIO3WUIMKM OOYYalomerocs Kak aKTUBHOTO u
OTBETCTBEHHOTO 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHHE O MATEeMAaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, TMPOIEAYp TPakIaHCKOTO 0O0IIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;

IIarprornyeckoe BocCIUTaHUE:

c(OpMUPOBAHHOCTh POCCUNCKOM I'pa)KTaHCKOW MJIEHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCUHCKONW MAaT€MAaTHKH, IEHHOCTHOE OTHOUIEHUE K JOCTHUKEHUSIM POCCHUHCKUX
MaTE€MaTUKOB M POCCUICKOM MAaT€MAaTHYECKOW IIKOJIbI, HCIIOJIb30BAaHUE JTUX JOCTH)KEHHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO Hapona, CHOpPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKH W JACSITENBHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

JcTeTHYeCKoe BOCIIUTAHHE:



JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYasg  OCTETUKY  MaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pelIeHUi, pacCyXAeHuH, BOCIHPUUMYHUBOCTD K
MaTE€MaTU4YECKUM acleKTaM pa3jM4YHbIX BUJIOB UCKYCCTBA;

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTEMaTUYECKHE 3HAHUS B HHTEPECAX 37J0POBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0POBBIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryyisipHas Gpusnueckasi akTHBHOCTD ),
(bu3nuecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

TpyaoBoe BocnuTanue:

TFOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTH TPYIO0JIIO0Us, HHTEPEC K PA3JIMYHBIM chepam
npodeCCHOHATILHOM JIEATEIBHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M € NMPUIOKEHUSIMHU, YMEHUE
coBepIIaTh OCO3HaHHbI BbIOOp Oynymied mnpodeccud U pealn30BbIBATH COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

IKOJI0THYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYyJIbTYPbl, IOHHMAaHHE BIMSHUSA COLMAIBHO-
DKOHOMHYECKUX IIPOLECCOB HA COCTOSHHME IPHUPOJHOM M COLHAIBHOU CpEIbl, OCO3HAHUE
rJ100aNbHOTO  XapakTepa  3KOJOIMYECKMX  IpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU I PELICHHS 3a/1a4 B O0JIACTH OKPYXKAIOIIEH Cpeabl, TUIAHUPOBAHHE
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JIs1 OKPYKAIOLLEN CPE/Ibl;

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAaKTUKH, TOHUMaHUE MAaTEMaTUYECKOH HAyKH Kak CQepbl
YEJIOBEYECKOU JIEATEIbHOCTH, TAOB €€ Pa3BUTHS U 3HAYMMOCTH Ul Pa3BUTHS LIUBUIN3ALINH,
OBJIQJICHUE S3BIKOM MAaTEMAaTUKH M MaTEMaTH4YECKOM KYJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS
MHpa, TOTOBHOCTb OCYILECTBJIATh IPOCKTHYIO U HCCIENOBATEIbCKYIO JIE€ATEIBHOCTD
WHJVBHIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare u3ydyeHus MaTreMaTHKH Ha YpPOBHE CpeAHEero oO0Iiero oOpa3oBaHUS Y
oOyuarorierocsi 0yayt chopMUpOBaHbI MO3HABATEIbHbIE YHUBEpCAIbHbIE y4eOHBIE NeicTBuS,
KOMMYHUKATUBHBIE YHUBEpPCAIbHBIC YyUeOHBIC JCHCTBUSA, PETyJATUBHBIE YHUBEPCAIbHBIC
yueOHbIe JIeHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

VY obywaromierocs OyayT chOpMHUPOBaHBI CIeAYIOMKUE 0a30Bble JIOTHYeCKUEe TelCTBUS
KaK 4acTh MIO3HABATENbHBIX YHUBEPCALHBIX YUCOHBIX IEHCTBUM:

®BBLISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATh OMPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIAacCU(PUKALMU, OCHOBaHUS s 0000mIeHUus u
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

® BOCIIPUHUMATh, (OPMYIUPOBATH M TPEOOPA3OBLIBATH CYKICHHS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBLISIBJISITh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JNaHHBIX, HAONIONEHUSX U YTBEPKICHUSX, NpeiaraTb KpUTEPHH JUIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® [elaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, NEAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI MO0 aHAJIOTHH;



® [IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKICHUH (TIpsIMbIE U
OT MPOTUBHOIO), BBICTPaMBATh apryMEHTALIMIO, MPUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

® BLIOMpATh CIOCO0 pelieHus y4eOHO#l 3amaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh Hauboyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPUEB).

VY o6yuatomierocsi OynyT copMHUpOBaHBI cienyrole 0a3oBble HCC/IeI0BaTelIbCKHE

AefcTBUSA KaK 4acTh I103HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHI:

® [ICIIOJIB30BATh ~ BONPOCHI  KaK  MCCIEAOBAaTENbCKUN  MHCTPYMEHT  IO3HaHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE MPOTUBOPEUUE, MpodIeMy, YCTaHABIUBATh HCKOMOE
U JJaHHOE, (OpPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

® [IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEGHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

® CaMOCTOSITENBHO (POPMYITHPOBATH 000OOIIEHHUS U BBIBOJBI 110 Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IeHHI;

® IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIECCa, a TAK)KE BBIBUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

VY obyuaromierocst 0yayT chopMUpOBaHbI yMeHHs1 padoTaTh ¢ MH(popManMeil Kak 4acTb
MO3HABATENIbHBIX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUN:

® BEISIBJIATH Ae(PUINTHI HHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa HA BOMIPOC U JIJIS
pelLIeHHs 3a/1a4u;

eBEIOMpaTh HMHGOPMAIMIO W3 HMCTOYHHKOB PpA3JMYHBIX THIIOB, aHAJTU3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
MPEeJICTaBICHHUS,

® CTPYKTYpHpOBaTh  HWH(OpMAIMIO, TPEACTaBIATh €€ B  pasuuuHbIX  (popmax,
WJUTIOCTPUPOBATh TpapuuecKy;

® OIICHUBATh HAJEKHOCTh HMHPOPMALUU IO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Y  oOyuwatomerocs  Oyayr  chOpMHUpOBaHBI  yMeHMsI  OOIIEHMSl KAk  4YacTh
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX yUECOHBIX NEHCTBUIL:

® BOCIIPUHUMATE U (DOPMYITUPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBHSIMH U IEIISIMHU
oOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY peHICHHs 3a/Jayl, KOMMEHTHUPOBATh TOTyYSHHBIN
pe3yJbTaT;

®B X0J/1¢ 00CYXK/IEHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYX/J1aeMOW TE€MBI, POOJIEMBI,
pemraeMoil 3aauM, BBICKA3bIBaTh WJIEH, HAlleJICHHbIE HA MOWCK pEIIEHUs, COMOCTaBIATh CBOM
CYXJICHUS C CY)KICHUSMHU JPYTrUX YYaCTHUKOB JUANOTa, OOHAPYKUBATh PAa3IMYHe U CXOJCTBO
MO3ULIKH, B KOPPEKTHOH popme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

® [IPEJICTABIIATh PE3YIbTAThl PEIICHUS 3a/1a4M, DKCIIEPHUMEHTa, WCCIEIOBAHUS, MPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3a1ad MNpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

VY oOyuaromerocss Oyayr chOpMHUPOBaHBI YMEHHSI CAMOOPraHU3AlMM KaK dYacTh
PETYIATUBHBIX YHHUBEPCATbHBIX YICOHBIX JCHCTBHIA:

® COCTABIIATH IUIAH, AITOPUTM DPELICHUS 3aJaud, BbIOMpaTh CIOCOO pelieHHs ¢ y4EToM
UMEIOIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATH
BapUaHTHI pEUICHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.

Y oOyuatomierocs OyayT cGOpPMHpPOBaHBI YMEHHMSI CAMOKOHTPOJISI Kak 4acTb
PEryJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBHI:



® BJIa/ICTh HaBbIKAaMH MTO3HABATEIBHOM peduieKCuu KaKk 0CO3HAHMS COBEPILAEMBIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yabTaTa PEUICHUsI MaTeMaTHUECKON 3a/1auu;

® [IPE/IBUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYThH INPH PEIICHUU 3a/1ayl, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAMJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3ysibTaTa LEId U YCIOBUAM, OOBICHATH MPUUYMHBI
JOCTHIKEHHUSI WJIM HEAOCTH)KEHMSI Ppe3yJIbTaTOB JEATEIbHOCTH, HaXOAWUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

VY obyuatomierocst OyayT copMUpPOBaHbI YMEHUSI COBMECTHOM 1esITeIbHOCTH:

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAILHONU pabOTHI MpU
pemieHNH y4eOHBIX 3ahay, NPUHAMATh [EJ1b COBMECTHOM JEATENIbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpenensiTh BUABI padOT, JTOTOBapHBaThCs, OOCYKIATh
MIPOILIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

® y4acTBOBaTh B IPyHNOBBIX (hopmax paboThl (00CykIeHus, OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» U HHBIE), BBITOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbI, OLIEHUBAaTh KAayeCTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT II0
KpUTepUsaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC
Yucaa v BLIYUCIEHUS

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: PAIIMOHAIBHOE YMCII0, OCKOHEYHAsI TEPUOINnYecKas
JIpo0b, TPOIEHTHI, UPPALMOHAILHOE YHCII0, MHOXKECTBA PAllMOHAIBHBIX U JACHCTBUTEIBHBIX
YuCcesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHATHh JIPpOOM W TIPOLIEHTHI IS pEIICHUS TPHUKIAAHBIX 3aad M3 Pa3IUIHBIX
OTpaciiel 3HAaHUM U PEabHOM KU3HU;

MPUMEHATHh MPUOIMHKEHHBIC BBIYMCIICHHS, MPAaBUIa OKPYTJICHUS, MPUKUAKY W OLEHKY
pe3yJibTaTa BEIYMCIICHUN;

CBOOOJITHO OIEPUPOBATH MOHATHEM: CTEMEHb C IEJIbIM I0Ka3aTeJleM, MCIOIb30BaTh
MOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS PElICeHHUs MPAKTHYECKUX 3a71ad U
MPEJCTABIICHUS JAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKU KOPEHb HATYPAIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeeM;

CBOOOJHO OMEpUPOBATh MOHATUSMU: JIOTapuUpM dYHCIa, NECATUYHBIE U HATypalbHbBIE
norapudmsr;

CBOOOJHO OMEpPUPOBATH TMOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, ADKKOCUHYC U APKTAHIE€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

CBOOOJTHO  ONEpUpOBaTh  TOHATHSAMHU:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTRBO,
PaBHOCWIBHBIE YPABHEHHUS U YPABHEHUSI-CIIEICTBUSI, PABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHATHh PA3THYHBIE METOJABl PEIICHUS palMOHAIBHBIX M JPOOHO-pPAIMOHATBHBIX
yYpaBHEHUH, IPUMEHATh METOJl UHTEPBAJIOB JIJIsSl PELLICHUS] HEPABEHCTB;

CBOOOJTHO OTEPUPOBATh MOHATHSAMHU: MHOTOWICH OT OJHON TMEPEMEHHOW, MHOTOWICH C
HENBIMU  KOO(PPUIIMEHTAMH, KOPHH MHOTOWICHA, MPHUMEHSTHh [EJICHHEe MHOTOYJIeHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera s pemenus 3aaay;



CBOOOJHO ONEpUPOBATh TMOHATHSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIa,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHH CMBICI, MCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 1uisi BBIYUCIEHUS €r0 3HaYeHUs], IPUMEHATh ONPENCIUTENN ISl PELIEHUS
CUCTEMBI JIMHEHHBIX ypaBHEHUH, MOJEIMPOBATh PEANBHBIE CUTyallUd C IIOMOILIBIO CHUCTEMBI
JUHENHBIX YpaBHEHUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIM  C T[IOMOILIBIO MaTpull U
OIpeACIIUTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3yJIbTaT;

MCIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPeoOpa30BaHUs BEIPAKEHU,

BBINOJIHATE IPe0oOpa30BaHMUsl UHUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEHNEHH c
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJb30BaTh CBOMCTBAa JOrapupmoB Juisl MpeoOpa3oBaHUs JIOrapuPMUUIECKUX
BBIPAKCHMI;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMM: HpPpALMOHAJIBHBIE, I10Ka3aTelIbHbIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PEUICHHUS C IMOMOMIIBIO PaBHOCHIIBHBIX TEPEXO0JI0B
VI OCYUIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE  TpPUTOHOMETpUYeckne (opMynasl s 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJIHO OIEPUPOBaTh IMOHATUEM: TPUTOHOMETPUYECKOE YpPAaBHEHUE, INPUMEHSATh
HEeo0Xo1uMble (POPMYIIbI JUIsl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIEIMPOBATh pealbHbIE CUTYyallUM Ha S3bIKE airedpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBAa II0 YCIOBHIO 3aJaud, MCCIENOBAaTh IIOCTPOEHHBIE MOJEIM  C
UCIIOJIb30BAaHUEM almapaTa anreOpsl.

DyHKIUUHN U TpaPUKH

cBOOO/ZIHO OonepupoBaTh MOHATUAMM: (YHKIUS, CHOCOOBI 33aHUs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIUH, KOMIO3UIMS (YHKUMH, rpaduK (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIE
npeoOpa3zoBanus rpaduKoB PyHKINH;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: 00JACTb ONpEIENCHUs M MHOXECTBO 3HAUYEHUM
GyHKIMH, HyU (YHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEpPHPOBATH MOHATUSAMH: UYETHbIE U HEYETHBIE (YHKLNHU, MEPHOAMYECKHE
(GYHKIIMM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl W MHMHHMMYMBI (YHKIUH,
HauOoJIbIlIee M HaUMEHblIIee 3HaUeHNe (PYHKIIUU Ha IPOMEKYTKE;

cBOOO/JIHO ONepUpoBaTh MOHSTUAMM: CTEHEHHAss (QYHKUUS C HATYpPaJbHBIM U IEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU ¢ HAaTypaJbHBIM M LENbIM IOKazaTeseM, Ipauk
KOpPHSI N-Oi CTENEeHM KaK (YHKIIMM 0OpaTHOW CTENEHH C HaTypaJbHBIM [TOKa3aTeseM;

ONEepUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTU4YHas W JpoOHO-TUHEWHas (YHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUpPOBATh MOHATUAMU: MOKa3aTeJabHas U Jorapupmudeckas QyHKIHH, UX
CBOICTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHUs YpaBHEHUH;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: TPUTOHOMETPHUUYECKAsi OKPY>KHOCTh, OIpEJesIeHUEe
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh IpaduKu QYHKIMN JUIS MCCIIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH NpH
pelleHn 3aja4 U3 APYrux y4eOHbIX MPEeIMETOB U PEajbHOW KM3HHU, BbIpaxaTrb (opMyjaMu
3aBUCHUMOCTH MEX]y BEIMUMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a

CBOOOJHO ONEpPUPOBATH MOHATHAMM: apu(MeTHUecKass U reoMeTpudeckas Imporpeccus,
0eCcKOHEUHO yObIBaroIasi reoOMETpUIecKast POrpeccus, TMHEHHBIA U HKCIOHEHIMATbHBIN POCT,
(opMyIna CI0XHBIX MPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 3314 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh TMOHATHSMU:  I1OCIIEA0BATEIbHOCTb, CIIOCOOBI  3aJaHMs
NIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE NIOCIIEA0BATENBHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATUYECKOT0 aHaIM3a KaK aHalIu3a OECKOHEUYHO MaJlbIX;



CBOOOJHO OMEpUpPOBATh MOHATUAMU: HENpPEphIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpadukxa
(GYHKIIMH, aCUMIITOTHI Tpadrka QyHKIUH;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (YHKIMSA, HENpPEpbIBHAs HA OTpPE3Ke, MPUMEHSThH
CBOICTBa HEMPEPBHIBHBIX (GYHKIIUI 171 pelIeHus 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: TIepBasi W BTOpas MPOU3BOAHBIE (YHKIIHUH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUUCIIATh TMPOU3BOJIHBIE CYMMBI, INPOWU3BEICHHS, YaCTHOTO M KOMIIO3UIIMU JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIIMIA;

UCIOJb30BATh TEOMETPUUECKUH U (U3NYECKUN CMBICI TMPOU3BOAHON JJIsl pEICHUs
3ajad.

MHoxkecTBa M JIOTHKA

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMU;

MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JiIsl OMUCAHUs PEaTbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUU 3a7a4 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: ONpEACICHHE, TEOpeMa, ypaBHEHHE-CIIEICTBHE,
CBOICTBO MaTeMaTH4YeCKOro OO0bEeKTa, JO0Ka3aTeIbCTBO, pABHOCHIBHBIE YpaBHEHHS U
HEPaBEHCTBA.

11 KVIACC
Yucsia ¥ BbIYUCICHUSA

CBOOO/ZIHO OIEpUPOBaTh NOHATHUAMU: HATYpalIbHOE U LEJI0€ YHUCIO, MHOXKECTBA
HATYpaJIbHBIX U LENbIX YUCEI, UCIIOJIB30BaTh NPU3HAKU Aeaumoctu nenslx yuces, HOJ[ nu HOK
HaTypaJbHbIX YMCEN IS PEIICHMS 3a]a4, IPUMEHATh aroput™ EBknnia;

CBOOOJIHO OTIEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alIUChIBATh HATYypaJIbHbIE YUCIIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CHCTEMAaX CUHMCIICHHUS;

CBOOOJHO OIEpUPOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX
yKcell, PEACTaBIATh KOMIUIEKCHBIE UHCIa B alredpanyeckol M TPUTOHOMETpPUYECKOH (opMe,
BBINOJIHATH apU(PMETHYECKHE ONIEPALMU C HUMH U M300pa)xkaTh Ha KOOPAMHATHON IJIOCKOCTH.

YpaBHeHus! M HEPABEHCTBA

CBOOO/ZIHO  OMEpUPOBATh  MMOHATHUSMHU: UpPpALMOHAJbHBIE, IOKA3aTEJIbHbBIE "
Jorapu(pMHUUECKUEe HEPAaBEHCTBA, HAXOJUTh MX pEIIeHUs C [OMOIIBI0 PaBHOCHUIBHBIX
IIEPEX0/I0B;

OCYILLECTBISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

cBOOO/JIHO OMNEpUpPOBaTh MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTh
HEo0Xo1uMble (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/JIHO OIEpUpOBaTh TMOHATHUSAMHU: CHUCTEMA U COBOKYIIHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PELICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, HMPPALMOHAIbHBIX, MOKA3aTENbHBIX U JIOTAPUPMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

pelars paludoOHalIbHbIE, HUppalMOHaJbHbIE, IOKa3aTeJIbHbIEe, JOTapuPMUUECKHE U
TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA, COAEp KAILUE MOLYJIN U ITapaMeETPBb;

MPUMEHSTh Tpaduyeckue METOJbl JJsl pEIIeHHs YpaBHEHHM U HEpPaBeHCTB, a TaKke
3a/1a4 ¢ mapaMmeTpamu;

MOJICJINPOBaTh pEaJbHbIC CHUTyallUM Ha S3bIKe aureOpbl, COCTABIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4M, HCCIEAOBATh IOCTPOCHHBIC
MO/JIENIU C UCIIOIB30BAHUEM allllapaTa ajareOoppl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTar.

DOyHKIUM U rpadpuku

CTPOUTH I'padMKU KOMIO3UIMH (DYHKIMI C MOMOILBIO 3JIEMEHTAPHOIO UCCIEI0BaHUS U

CBOWCTB KOMITO3UIINH ABYX (DYHKITHIA;



CTPOUTH TEOMETpUYECKHEe OO0pa3bl YpaBHEHHMH U HEPABEHCTB Ha KOOPIMHATHOM
IUIOCKOCTH;

CBOOOHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

OPUMEHATh QYHKINU [T MOACTUPOBAHUS M UCCIIEIOBAHMS PEATbHBIX MTPOIIECCOB.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

UCIIOJIB30BATh MPOM3BOAHYIO JUIi HCCIEIOBaHUS (QYHKIMH HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIEE ¥ HAUMEHbIIIee 3HAYCHUS (PYHKIIMN HEPEPBIBHOM Ha OTPE3KE;

MCIOJIB30BATh NMPOU3BOAHYIO JJISl HAX0XKICHHUS HAMJTYYILIEro PEIICHUS B MPUKIATHBIX, B
TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX, 3aJadax, Uil ONpEAEICHUS CKOPOCTH U YCKOPEHHS
npoiiecca, 3a1laHHOTr0 (OPMYIIOi UiTH rpaduKoMm;

CBOOO/IHO  OMEpPHPOBaTh MOHATHSIMHU: NEepBOOOpa3Has, ONpENENEHHBIA HHTErpal,
HAXOJUTh TEPBOOOPA3HBIC 3JEMEHTAPHBIX (DYHKIHMIA W BBYHCIATH MHTErpal 1o (opmyie
HrroTona—Jleionuna;

HAXO/UTH IUIOMIA/IU TUIOCKUX (HUTYp U 00BEMBI TEJT ¢ TOMOIIBI0 HHTETPaa;

UMETh NPEACTaBICHUE O MAaTEeMaTHYECKOM MOJICIMPOBAHUU Ha MPHMEpPE COCTABJICHUS
muddepeHIMATBLHBIX YPaBHEHHI,

penaTe NpUKIaJHbIC 3a/1a4d, B TOM YUCIIE COLMATbHO-9KOHOMUYECKOT0 M (pU3n4ecKkoro
XapakTepa, CpeICTBAMH MAaTeMAaTHIECKOTO aHAIH3a.

B ycnosusix nepexooa na oonosnenuvie @I'OC COO u nanuuue codepiicanus mamepuana
6 coomeemcmsayrowem YMK ne 6 nonnom obveme npedycmompeHvl aibmepHamusHvle )opmul
doMauiHe20 3a0aHUs, OMIUYHbIE OM GLINOIHEHUs 3A0aHULl U3 y4eOHUKa (00K1aobl, pedhepamboi,
CcO00OUWeHUs, KapMOUKUL).

B coomeemcmeuu ¢ n.32.1 ®I'OC OO0 6 dannou paboueii npoepamme yumena paboyas
npoepamma eocnumanus OV.

B coomeemcmeuu ¢ n.32.1 @I'OC COO 6 noypounom niauupo8arHuu pasmeujervl CColIKu
Ha 271eKmponHble (Yughposvie) obpazosamenbHble pecypcyl, Ol UCHONb308AHUS 8 00YUeHuUlU,
cooepoicanuie KOMOPBHIX COOMEEMCmayem 3aKoH00amenbemey 06 006pazosanuu (npuxasvl
Munnpoceewenus Poccuu om 02.08.2022 Ne653, Munnpoceewenus Poccuu u Munucmepcmea
Yuppoeozo pazeumus, ce:A3U U Maccosvix Kommynukayui Poccutickou ®@edepayuu Ne 717/ Ne
1073 om 15.10.2021): https://www.yaklass.ru/ https://resh.edu . ru/, https://skysmart.ru/



3. TemaTHuecKoOe IUIAHMPOBAHHE C YKA3AHHEM: KOJHYECTBA AKAJeMHUYECKHX YACOB, OTBOJIMMbIX HA 0CBOE€HHE KAKI0H TeMbI,

HCIoJbL30BaHus 1o 1ol TeMe DOP niau IHOP, aBiasiiomuxcs y4e0H0-MeTOAHYeCKHMH MATePpHAJIAMHU

BOCIIUTATC/JIbHOI'O KOMIIOHECHTA

10 knacc (136 u)
Ne Pazpen Tema Kon-Bo Bunsl nesrensHocTH KonTpons ONeKTpOHHbBIE OcHOBHBIE
n/m 4acoB, (wpoBbie) HaIlpaBJICHUs
OTBOJMMBIX 00pasoBaTeNBHEIC | pocryratenbHO
Ha peCypel i TesTebHOCTH
OCBOCHHE "
TEMBI (hYHKITMOHATBHO
1 TPaMOTHOCTH
I.1 | Pa3men 1. MHOXecCTBO, 1 e 11CII01630BaTh TEOPETHKO- VYerubii onpoc, | Cebuika ais JyXoBHO-
MHuo:kecTBO omnepanuy Hazq MHO>KECTBEHHBIN anmnapar JJist MMUCbMEHHBIN YIATEIIA: HPaBCTBCHHOC
NeHCTBUTEJIbLHBIX | MHOXKECTBAMH U UX OITMCAHUS X0/ PELICHUS KOHTPOJIb www.resh.edu.ru BOCITUTAHHE,
qucel. CBOMCTBA MaTEMaTUYECKHUX 3a/1a4, a TAKXKE (puHancoBas
i - I'PaMOTHOCTb,
1.2 | MHoOro4/eHsl. JlnarpamMMsl 1 PCAIIbHBIX TPOLIECCOB U ABJICHUH. VYerHslii ompoc, p(l)
. . . npodopreHTaIH
PaunoHajabHbIe Diinepa-Benna * OnepupoBaTh MOHATHAMY: MIHCHMEHHBIN P pﬂ
ypaBHeHus! palnroHaIbHOE YUCII0, OECKOHEUHAs KOHTDOTTb
TepUOINIECKast b, IT HTBI;
HEpPaBEHCTBA. epuoeckas 1pod > POLCHTRL,
13 | Creremsi [IpuMeHeHue 1 MPPALMOHAIBHOE U ICHCTBUTENBHOE | VCTHBIIT OIpOC,
— TEOpPETUKO- YHUCII0; MOAYJIb JEHCTBUTEIBHOIO MUCHMEHHBIN
. YHClia; UCTI0JIB30BaTh 3TH TTOHSITHS
ypaBHeHuii MHOKECTBEHHOTO ) g KOHTPOJIb
(24 1) anmapara s MIpY MPOBEICHUU PACCYKICHUN U
q
peleHus 3aa4 JI0Ka3aTeNbCTB, IPUMEHSTh JPOOH U
MPOLIEHTHI [T PEIIEHUS] TPUKITATHBIX >
1.4 ParmmmonansHabIe 2 pon AU P p N a VYcerHeIH ompoc,
3a7a4 U3 Pa3IMYHbIX OTPACIIECH .
qyucha. N N MMUCbMEHHBIMN
3HAHUW U pEeAIbHOM )KU3HH.
OOBIKHOBEHHBIC U KOHTPOJIb

NeCSITUUHbIE TpOoOH,

e lcnonb30Barh NpUOIMKEHHBIE




1.5

MIPOIICHTHI,
OeCKOHEUHbIE
MIEPHOTUICCKHE
npodu

1.6

IIpumeHeHue

npoOeit U MPOLIEHTOB

JUTSL peleHust
MPUKJIAIHBIX 33724

1.7

JleiicTBUTEIbHBIC
YHCa.
PannonanbHble 1
HppaIMOHAIIbHBIC
qucia

1.8

Apudmernaeckue
OIepaIHH C
JEeWCTBUTEILHBIMU
YHCIIaMH

1.9

Monayns
JNIEUCTBUTEIILHOIO
YHCIa U €ro
CBOICTBa

[Tpubnuxéunnie
BBIUUCIICHUS,
IpaBuiIa
OKpYIJIEHUS,
MPUKUIKA U OLIEHKA
pe3ynbTara
BBIYMCIICHUI

BBIYMCIICHM S, IPABUIIA OKPYTIICHUS,
MPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYUCIICHU.

o [[puMEHSATH pa3IMYHbIC METO/IbI
pEIICHUS PallMOHATBHBIX U APOOHO-
palLMOHANBHBIX YPABHEHUI; a TAKKE
METOJI UHTEPBAJIOB JJIS PELICHUS
HEPaBEHCTB.

¢ OnepupoBaTh MOHATUIMHU
MHOI'OUIEH OT OJHOU IIEPEMEHHOM,
€ro KOpHU; MIPUMEHSTH JICJICHUE
MHOI'O4YJI€Ha Ha MHOTOYJIEH C
OCTaTKOM, Teopemy besy u teopemy
Buera nns pemenus 3anad.

e OnepupoBaTh NOHATUSAMU:
CUCTEMA JIMHENHBIX YPaBHEHUH,
MAaTpHIla, ONPEACIUTEIIb MAaTPULIbI.

e llcnonb30BaTh CBOMCTBA
onpenenuTens 2 X 2 nus
BBIYHMCIICHHS €r0 3HAYEHUS,
MIPUMEHATH ONPEACIIUTENN AJIs
pelIeHUs] CUCTEMBI JINHEUHBIX
YPaBHEHUM.

e MonenupoBars peajbHbIE
CUTYaLlUH C IOMOILBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUMU, UCCIIEI0BATh
IOCTPOEHHBIE MOJIEH C IOMOLIBIO
MATPUI] U ONPEIEIIUTENEH,
WHTEPIPETUPOBATH MOTYYEHHBII

YerHbI onpoc,
NUCHLMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MM ChbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMACbMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
HIUCHMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
UCHLMEHHBIN
KOHTPOJIb




1.10

OCHOBHEBIE METOJIEI
pelieHus 1EeIbIX U
IpOOHO-
paInoHaIBHBIX
YpaBHEHUH U
HEPaBEHCTB

1.12

MHuorouieHsl OT

OJIHOM MEPEMEHHOM.

Henenue
MHOTIO4JIEHA Ha
MHOTOYJIEH C
ocratkoMm. Teopema
bezy

MHOro4ieHsl ¢
LEJIBIMA
kod(purmeHTamu.
Teopema Buera

1.14

Pemenue cucrem
JIMHENHBIX
YpaBHEHUU

Marpuna cuctemsl
JIMHEMHBIX
YPAaBHEHUN.
Ompenenurens
MaTpulbl 2X2, ero
reOMETPUYECKUI
CMBICJI M CBOWCTBA;
BBIUMCIIEHUE €TO

pe3ynbTar

VYcrHblii onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
IUCHMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
HIUCHMEHHBIN
KOHTPOJIb

VeI onpoc,
HIUCHMEHHBIN
KOHTPOJIb




1.15

1.16

1.17

3HaA4YCHUA

Onpenenurenb
MAaTpHUIIbI 2X2, €ro
reOMETPUYECKUI
CMBICH U CBOMCTBA;
BBIYMCIICHHEC €TI0
3HAYEHMS

[Ipumenenue
ONpeIeaUTENS 115
peLIeHUs] CUCTEMBI
JIMTHEWHBIX
YpaBHEHUU

Pemenne
MPUKIAAHBIX 3a7a4 C
IIOMOIIIBIO CHCTEMBI
JIMHEWHBIX
ypaBHEHUH

KonTponbHas
pabora:
"ParimoHaabpHbIE
YpaBHEHUS U
HEpaBEHCTBA.
Cucrempl TMHENHBIX
ypaBHeHUi"

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
HUCHMEHHBIN
KOHTPOJIb

KoHnTponbsHas
paborta

2.1

Pasznen 2.
DOYyHKIUH U
rpagpuku.
CrenenHnast
(pynxuus ¢

OyHKIHSI, CTTOCOOBI
3aanus QyHKIIAHN.
B3aumno obpaTHbIe

GbyHKIUH.
Kommnozumus

e OniepupoBaTh NOHATUAMM:
GbyHKIUS, CIOCOOBI 3a/1aHUS
(GyHKINU; B3aMMHO 0OpaTHBIE
(GyHKINU, KOMITO3UINA (QYHKINH,
rpaduk pyHKINHU, 00JIACTh

YeTHBI onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccrolaka gisa
YUUTEIIS:
www.resh.edu.ru

HdyxoBHo-
HPaBCTBEHHOE
BOCITUTAHUE,
¢uHaHcoOBas
TPaMOTHOCTb,




22

23

24

25

2.6

HeJbIM
nmoxKasarteJjieM
(12 v)

byHKIMMA

I'paduk pyskmmm.
DJieMeHTapHbIe
peoOpa3oBaHUs

rpaduKoB PyHKITHIA

OOnactb
oIpeJieNIeHus 1
MHOECTBO
3HAYCHHUH (PYHKIUH.
Hynu ¢ynkuu.
[IpomexxyTku 3HaK
MOCTOSTHCTBA

YETHbBIE U HEUETHDIE

GbyHKIHN.
Ilepuonuueckue

GbyHKIIH.
[IpomexyTku
MOHOTOHHOCTHU

byHKIMHA

Makcumymsl 1
MUHUMYMBbI
GyHKIUH.
Haubonbiiee u
HauMEHbIIEe
3Ha4YeHUEe QYHKIUU
Ha IIPOMEXYTKE

Jlunetinas,
KBaJIpaTHYHAS U
TpOOHO-TMHEWHAS

OIIpEIEJIEHUS] 1 MHOKECTBO 3HAUCHUI
byHKUIMH, HYTH QYHKITAH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
JMHEeWHas, KBaJlpaTu4Has, JIpoOHO-
JMHEWHas U CTeleHHas QyHKIUH.

e BRINOTHATH I€eMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIUH.

e 3HaTh U yMETh JI0KA3bIBATh
YETHOCTh WJIM HEYETHOCTD (DYHKIINH,
MEePUOTNIHOCTD (DYHKIINHU, HAXOIUTh
MIPOMEKYTKH MOHOTOHHOCTH
(GyHKINN, MAKCUMYMbI 1 MUHAMYMBI
¢byHKIMK, HANOOIBIIEE U
HaMMEHbIIIee 3HaYeHNEe PYHKIIUN Ha
IIPOMEXKYTKE.

e OopMyIMpPOBATH U
WLTIOCTPUPOBATH rpaduiaecku
CBOICTBA JMHEUHOM, KBAIPATUYHOM,
JTPOOHO-JIMHEWHON U CTENEHHOMN
GyHKIU.

¢ Beipaxxats ¢popmynamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

e 3HaTh OIIPEJICIICHUE U CBOWCTBA
CTETIEHHU C LIEJIBIM I10Ka3aTelIeM;
MOJXOASIIYI0 (hOpMY 3aIUCH
JeMCTBUTENBHBIX YUCEN JUISl PeILICHUS
MPAKTUYECKHX 3a/1a4 U
MPEJCTaBICHUS JAHHBIX

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
HUCHMEHHBIN
KOHTPOJIb

VeI onpoc,
HIUCHMEHHBIN
KOHTPOJIb

VeIl onpoc,
NUCHMEHHBIN

npodoprUeHTaIH
s




byHKIIHA

KOHTPOJIb

2.7 DneMeHTapHOE YcTHbIi onpoc,
UCCIIEIOBaHKE U MUCHbMEHHBIN
MIOCTPOCHHE KOHTPOJIb
rpauKOB ATUX
byHKIMHA
2.8 CrelneHs ¢ 1eIbIM YeThbli onpuoc,
nokasareneM. bunom TTHCEMCHHBIN
HbroTona KOHTPOJIIb
2.9 Crenennast pyHKIUSA YcTHbIl onpoc,
C HaTypaJIbHBIM H YCHMEHHBIN
L[EJIBIM TIOKA3aTeJIeM. KOHTPOJIb
Eé cBoiicTBa n
rpaduk
2.10 KontposbHas KontponbHas
pabota: "CrenenHas pabora
¢ynkus. Eé
cBoiicTBa u rpauk"
3.1 | Paszmen 3. Apudmernueckuit e DOpPMYINPOBATH, 3aITHCHIBAaTh B | Y CTHBI onpoc, | Ceblika s JlyXOBHO-
ApudgMeTHYeCKH | KOPEHb CHUMBOJIMYECKOHU (popMe U IUCbMEHHBIN YUIUTEILA. HPaBCTBEHHOE
il KOpeHb n-oii HATypaabHOM HCIIOIB30BaTh CBOMCTBA KOPHS N-OM KOHTPOJTb www.resh.edu.ru BOCIIUTaHHE,
CTEeNeHM. CTEIleHH U €ro CTENEHU ISl PeoOpa3oBaHUs (punancoBas
HppauuoHajbHbl | CBOMCTBA BBIPAXKCHHH. PamMOTHOCTE,
3.2 | e ypaBHeHHs ITpeobpazoBanwst * HaxomThb petenus VeTHBIi ompoc, MpoQopHeHTaIK
(A5 4) YHUCIOBBIX MPPALIOHAILHBIX YPABHEHUH C MMTUCbMEHHBIHN !
BEIDAKCHH, TOMOIIIBIO PABHOCHIBHBIX MEPEXOMIOB | 1 irsy s

COJICPIKALITIX

WJTU OCYIIECTBIISISI TPOBEPKY KOPHEH.




CTCIICHU U KOpHU

e CtpouTth rpaduk GyHKIMH KOPHS

3.3 WppaunonanbHble n-oi CTENEeHU KaK 0OpaTHOM JUIs YcTHblit onpoc,
ypaBHCHI/IH. (1)YHKI_[I/II/I CTCIICHU C HaTypaHBHBIM HHCBMCHHBII;'I
OCHOBHBIE METOBI 1I0Ka3aTCIICM KOHTpPOJIb
pelieHus
HppaliOHAIIBHBIX
YpaBHEHUH
3.4 PaBHOCHIIbHBIE VYcTHBIH onpoc,
nepexosl B UCbMEHHBIN
peleHnu KOHTPOJIb
UppaloHaIbHbIX
YpaBHEHUU

3.5 CoiicTBa u rpauk YcTHBIl onpoc,
KOpHS N-OW CTENEHU MMACbMEHHBIN
KaK QpyHKIMH KOHTPOJIb
00paTHOM CTENeH! ¢
HaTypaJbHbIM
IIOKa3aTeseM

3.6 KoHntponbHas Kontponbnas

pabota: "CsoiicTBa pabora
rpaduk KOpHs n-oit

CTETICHH.

WppaunonanbHble

ypaBHeHus"

4.1 | Pa3gen 4. Crenens ¢ e GopmynHrpoBaTh ONpeeNeHne VYernsiii onpoc, | Ceblika s HyxoBHoO-
IToxazaTenbHas panroHaJILHBIM CTEIICHU C palliOHAIbHBIM NHUCHLMEHHEIN yauTens: HPaBCTBCHHOC
dyHKuHSL. HoKa3aTeneM U eé OKa3aTeieM. KOHTPOJIb www.resh.edu.ru BOCIIMTaHHUE,
Moka3zaTelbHBIEe | CBOMCTBA ¢ BeImotHsATh ipeoOpa3oBaHus ¢unancoBast

4.2 | ypaBuenus (10 1) | [Toka3aTenbHas YHCIIOBBIX BBIPXKCHNH, CONEPXKAUIMX | YeTHEIH ompoc, TPaMOTHOCTE,




byHKIM, €€
CBOWCTBA U TpaduK

CTETICHU C PAllMOHATBHBIM
MOKa3aTeIIeM.
e Vcronb30Bath nupoBbIe

MMUCbMEHHBIN
KOHTPOJIb

npodoprUeHTaIH
s

4.3 Hcnonp3zoBanue PeCypCBI I IOCTpoeH s rpaduka VYernslit onpoc,
rpapuka GpyHKumn MOKa3aTeIbHON (DYHKITUN U U3YICHHUS MUCHMEHHBI
JUISL peIIeHUs €€ CBOWCTB. KOHTPOJIb
YpaBHEHUU e HaxonuTts pemieHus
4.4 ITokazarenbHble II0Ka3aTeIbHbIX YPABHEHU YcTHBIN onpoc,
YpaBHEHUS. NUCbMEHHBIN
OcCHOBHBIE METO/BI KOHTPOJIb
pereHus
[OKa3aTeIbHbIX
ypaBHEHUH
4.5 KonTponbhas KonTponbnas
pabora: pabora
"IToka3zaTenpHast
byHKIHSA.
Iloka3arenbHbIe
ypaBHeHus"
5.1 | Pazmen 5. Jlorapudm amcra. e JlaBath onpezenenue jorapudpma | YCTHbIA ompoc, | Cebuika s HyxoBHO-
Jlorapupmudecka | ~p oo YHUCIIa; 1€CATUYHOIO U HATyPaJbHOIO | MUCBMEHHBIN YUIUTEILA. HpaBCTBEHHOE
51 PYHKIH. soraputhma norapudma. KOHTPOJIb www.resh.edu.ru BOCIIUTAHUE,
Jlorapugmuyeck e llcnionp30BaTh CBOWCTBA (unancosas
5.2 e ypaBHeHMs Z[eCSITI/ILIHLIC u J'IOFapI/I(l)MOB JUIA npeo6pasoBaH1/m YCTHBIN onpoc, I'PaMOTHOCTb,
(18 ) HATypaJIbHbIE JOrapu(GpMHUIECKUX BBIPAKEHHUIA. MHChMEHHBIN npogopreHTALM
sorapupmbl e Crpouts rpagux KOHTPOJIB 8
norapupMuUIecKo PyHKIIMHN Kak -
>3 IIpeobpasonanme 00paTHO! K NOKa3aTelbHOM 1 YerHbIid onpoc,
BBIpaXKCHUM, UCIIOIB30BaTh CBOMCTBA [TACEMCHHBIN

COZIepIKaIIIX




sorapudmpl sorapuMudeckoi PyHKITUN AJIs KOHTPOJIb
pelIeHus 3a1a4.

>4 Jlorapupmuueckas e Haxomuth penieHus YcTHBIH ompoc,
dynkmms, eé JOrapu(pMHUECKUX YPABHCHUH C MHCbMCHHBIIT
CBOICTBA U rpaduk IIOMOIII0 PAaBHOCHJIBHBIX IIEpexoA0B | KOHTPOJIb

WM OCYUIECTBIISAS IPOBEPKY KOPHEN

5.5 Hcnonb3oBanue VYcrHblii onpoc,
rpaduka GyHKIIIH MMCbMEHHBIN
JUIS pellieHus KOHTPOJIb
ypaBHEHUH

5.6 Jlorapudmuueckue YcTHBIN ompoc,
YpaBHEHHS. YCHMEHHBIN
OcCHOBHBIE METO/BI KOHTPOJIb
pelieHus
JorapupMUIECKUX
ypaBHEHUH

5.7 PaBHOCHIIbHBIE YcTHBIHN ompoc,
Mepexo/ibl B MUCHMEHHBIN
pelieHnn KOHTPOJIb
JorapuPMUIecKux
YpaBHEHUU

5.8 KontponbHas KonTtponbHas
paOora: pabota
"Jlorapudmuyeckas
GyHKIMS.
Jlorapupmuueckue
ypaBHeHUA"

6.1 | Pa3nen 6. CuHyc, KOCUHYC, e JlaBaTh OIpe/elICHUS CUHYCA, Ycrubiit onpoc, | Cebuika s JIyXOBHO-

Tpuronomerpuye | TAHIE€HC U KOTAHI'€HC KOCHHYCAa, TAHI'€HCA U KOTAaHI€HCa MIACbMEHHBIN YIHTEILA: HPaBCTBEHHOE




6.2

6.3

6.4

6.5

6.6

6.7

CKHe BbIpaKeHHs
U ypaBHeHus (22

1)

YHCIIOBOTO
aprymeHra

ApKcuHyc,
ApPKKOCHUHYC U
apKTaHIE€HC
YHCJIOBOT'O
aprymeHra

Tpuronomerpuuecka
sl OKPYXKHOCTb,
oIpezeeHue
TPUTOHOMETPHYECKU
X QYHKIHIA
YHCIIOBOTO
apryMeHTa

OcHoBHbIE
TPUTOHOMCTPHYCCKU
e popmyiel

[Ipeobpa3zoBanue
TPUTOHOMETPUYECKH
X BBIPOKECHUU

Pemenue
TPUTOHOMETPUYECKU
X YpaBHEHUM

KonTponsHas
pabora:
"Tpuronomerpudeck
ve BBIpAXXCHUS U

YHCIIOBOTO apTyMEHTA; a TaKXkKe
apKcHHyca, apKKOCHHYCa U
apKTaHI€Hca YKcia.

¢ [[puMEHATH OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI IS
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHX BBIPAKCHUH.

e [IpumensTs GopmyIsl
TPUTOHOMETPUU JJISI PEIICHUS
OCHOBHBIX THITOB
TPUTOHOMETPHUYECKUX ypaBHEHUH

KOHTPOJIb

www.resh.edu.ru

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MMM ChbMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
UCHLMEHHBIN
KOHTPOJIb

YeTHBII onpoc,
MUCHMEHHBIN
KOHTPOJIb

KoHnTponbsHas
pabota

BOCIIUTaHHE,
¢uHaHcoBas
IPaMOTHOCTb,
npodopreHTanu
s




TPUTOHOMETPUYECKH
€ ypaBHeHHUs"

7.1

7.2

7.3

7.4

7.5

7.6

Pazpen 7.
ITocaenoBaTeabLHO
CTH U NIPOrpeccuu
(10 9)

IlocnemoBareabHOCT
H, CIIOCOOBI 3aMaHus
IIOCJICJOBATEIILHOCTE
. Meton
MaTeMaTHYECKOM
WHIYKIUU

MOHOTOHHBIE U
OTrpaHUYCHHBIC
IOCJIENOBATEIHHOCT
u. Mcropus ananmsa
OCCKOHEYHO MaJIbIX

Apudmernaeckas
nporpeccust

I'eomerpuueckas
Iporpeccus

beckoneuno
yOBIBaroIas
reoMeTpuyecKas
mporpeccus

CyMMa GecKOHEYHO
yOBIBaroIIei
r€OMETPUYECKOM
IIpOrpeccuun

e OnepupoBaTh MOHSATUSIMU:
[10CJIe10BATEIbHOCTb, CIIOCOOBI
3aJJaHMs [10CTIe10BATEIbHOCTEH;
MOHOTOHHBIE Y OTPAaHUYEHHBIE
[10CJIe10BATEIbHOCTH; UCCIIEA0BATh
[0CJIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb U OTPAHUYEHHOCTb.

e [lonyuats npencraBieHue 0o
OCHOBHBIX UJI€SX aHAJIN3a
0ECKOHEYHO MaJIbIX.

e J/[aBaTh ornpeaeneHme
apu(METHIECKON U TeOMETPUIECKOI
IIPOrPECCUH.

e Jloka3bIBaTh CBOICTBA
apu(pMeTHUECKONH U reOMeTPUYECKON
MIPOrpPeCCUu, HAXOIUTh CYMMY UJIEHOB
MIPOrPECCUH, a TAKXKE CYMMY UJIEHOB
0ecKOHEUHO yObIBaroIei
r€OMETPUYECKON ITPOTPECCUH.

e llcriosib30BaTh MpoOrpeccuu Ais
pelIeHns 3a1a4 NPUKIaJHOTO
Xapakrep.

e [IpumMeHATh POpMYITy CIOKHBIX
IIPOLIEHTOB JJIsl PELICHMS 3a/1a4 U3
peanbHON MPaKTUKU

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MM ChbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMACbMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
UCHLMEHHBIN
KOHTPOJIb

YeTHBII onpoc,
UCHLMEHHBIN
KOHTPOJIb

VeIl onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccrka g
YAUTEIA:
www.resh.edu.ru

HyxoBHo-
HPaBCTBEHHOE
BOCITUTaHUE,
(huHaHCOBAS
TPaMOTHOCTb,
podoprueHTAITH
o




7.7

JIuHeHbIN 1
AKCIIOHEHIIHAIbHBIH
poct. Hucio e.
dopmyIia CIOKHBIX

VYcrHblii onpoc,
MMUCbMEHHBIN
KOHTPOJIb

MIPOIICHTOB
7.8 Hcnonb3oBanue VYcrHblii onpoc,

MPOTrpeccuu st NUCbMEHHBIN

pelIeHUs peaTbHbIX KOHTPOJIb

3aJ1a4 MPUKIATHOTO

Xapakrepa
7.9 KonTposnbhas Konrtponbnas

pabora: pabora

"[locnenoBarenabHOC

TH U Tiporpeccuu’

8.1 | Pasnen 8. Henpepbisibie e OnepupoOBaTh MOHATUSIMHU: Yernbiit onpoc, | Ceblika st JlyxoBHO-
HenpepsiBHBIC DYHKIMU 1 1X (GyHKIMS HETpephIBHAS HA OTPE3KeE, MMCbMEHHBIN yHUTEIL: HPaBCTBCHHOE
Qynkuuu. cROMCTEA TOUKA pa3pbiBa (PYHKIMH, aCHMITOTA KOHTPOIIb www.resh.edu.ru BOCIIUTAHUE,
IIpousBoanasn rpaduka QyHKIUH. (uHaHCcOBast

8.2 (20 u) Touxa paspsisa. o [IpiMeHSTH CBOICTBA YcTHBIi ompoc, TPaMOTHOCTb,

ACHMIITOTEL HenpephIBHBIX (QYHKIMA 111sl perenus | TMCbMCHHbIN npodoprenTaiy
rpaduKoB QYHKITHIA 3a1a4. KOHTPOJIb A
e OnepupoBaTh MOHIATUAMHU: _
8.3 Cpoifctsa dysKimii MepBas i BTOPAst MPOH3BOJTHBIE YcerHbIi onl:ioc,
HETIPEPHIBHBIX HA (yHKIUM; moHuMaTh pusnuyeckuit u | THCPMCHHBIN
OTpE3Ke TEOMETPUUYECKUN CMBICT KOHTPOJIB
MIPOU3BO/IHOM; 3aITUCHIBATh —
8.4 YcerHblii onpoc,

Meton HHTCPBAJIOB
I pCIICHU A
HCPAaBCHCTB

YpaBHCHUC KacaTellbHOM.
o Beruncisate IMPON3BOJAHEIC
CYMMBI, MIPOU3BCACHUS, HACTHOI'O U

MUCHLMEHHBIN
KOHTPOJIb




8.5

8.6

[Ipumenenue
CBOWCTB
HEMPEePHIBHBIX
byHKIMN 115
penieHus 3anay

8.7

IlepBas u BTOpas
IIPOU3BOHBIC

byHKIIUU

8.8

Omnpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM

8.9

Ompenenenue,
(bu3nvIecKuil CMBICI
MPOU3BOIHOM

8.10

YpaBHeHue
KacaTeJabHOU K

rpaduky GyHKIIUU

8.11

IIpousBoaHbIe
3JIEMEHTaPHBIX

byHKIUH

[IpousBoaHas
CYMMBI,
MIPOU3BEICHMUSI,
YaCTHOTO U
KOMITO3UILIHHA

byHKIHIT

CIIOKHOUM (YHKIIUH.

e l3yuyaTh IpOU3BOJHBIC
AJIEMEHTAPHBIX ()YHKIIHA.

e lcnonbs30BaTh reOMETPUUECKUI
1 (QU3UYECKUNA CMBICIT IPOU3BOTHOM
JUTSL peleHus 3a/1a4

VYcrHblii onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
HNUCHLMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YcrHblii onpoc,
MMM ChbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MMM CHMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
MUCHLMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
MUCHLMEHHBIN
KOHTPOJIb




8.12 KonTponbpHas KonTponbHas

pabora: paborta
"IIpousBoanas"

9.1 | Pa3nen 9. IToBTOpEHME, e [IpUMEHATH OCHOBHBIE IOHSATHS Vernbiii onpoc, | Ceblika ams JyxoBHO-
IHoBTOpEHME, 00o0meHwue, Kypca aiaredopbl 1 Hayal MMACbMEHHBIN Y4HTCIIA: HPAaBCTBCHHOC
oGoGmennue, CHCTEeMaTH3aIus MAaTEeMaTHYeCKOro aHaTH3a JUTs KOHTPOIIb www.resh.edu.ru | pocrmranue,
cHCTeMaTH3alus 3HAHMWIA: pelIeHUS 3a/1a4 U3 peasibHOM KU3HU U (unancosas
3HaHuii (5 1) "VpaBHEHUS" JPYTUX MKOJBHBIX IIPEAMETOB I'paMOTHOCTb,

9.2 [ToBTOpEHME, YcTHBIlM onpoc, npo@o%:aﬂaun

000011IeHHE, [IUCHMEHHBII
CUCTEeMAaTH3alIHs KOHTPOJIb
3HaHuit: "Oyakun"

9.3 Vroropas Kontponbnas

KOHTPOJIbHAs paboTa pabota

9.4 [ToBTOpeHme, YcTHsI onpoc,

000011IEHNE, MICHEMEHHBIN
CUCTeMAaTH3aIIHs KOHTPOJIb

3HaHUH




11 knacc (136 u)

No Paznen Tema Kon-Bo Buner nesarenpHoOCTH Kontpomns ONeKTpOHHBIC OcHOBHEBIE
n/m 4acoB, (zupossre) HaIlpaBJICHUA
OTBOMMBIX 00pazoBaTeNbHbIE | pocryTatensHO
Ha pecypceel i 1eITEeIBHOCTH
OCBOCHHE n
TEMBI (YHKIIHOHATBHO
U TPaMOTHOCTH
1.1 | Pazgen 1. IIpumenenue 6 e CTpouTh Tpa¥K KOMIIO3ULIUK Yerusiii onpoc, | Cebuika s HyxoBHO-
HccaenoBanme MIPOU3BOJIHOM K (YHKIUH C IOMOIIBIO AJIEMEHTAPHOTO | MHChMEHHBIN YHHTEIIA: HPAaBCTBEHHOC
q)yHKHHﬁ I HUCCIEOBAHUIO HUCCIIEIOBAaHUS 1 CBOMICTB KOHTPOJTb www.resh.edu.ru BOCIIMTAHUC,
HOMOIILBI0 yHKIMiT HA KOMITO3HLIUH. bunancosas
" I'paMOTHOCTb
MPOU3BOAHOMI MOHOTOHHOCTb U * CTpOHTH reoOMeTPHICCKHE P ’
(22 u) SKCTPEMYMBI 00pasbl ypaBHCHHUI U HEPABCHCTB Ha npoQopHeHTaIH
o A
12 HaxoxaeHue 6 KOOPJAMHATHOU TIJIOCKOCTH. Verupii onpoc,
[ o
HauOOJBIIETO U Mcnonb3oBaTe MPOSBOMHYIO VIS | 1y op MenmpIi
UCCleoBaHus (PYHKIIMH Ha
HaWMEHbIIIETO KOHTPOJIb
MOHOTOHHOCTb U SKCTPEMYMBI;
3HAUYEHUS
. HaXOINUTh HAaNOOJIbIIIEE U
HEeTIPEPHIBHOU
HauMEHbIIIee 3HAUCHUS QYHKIIUU
GbyHKIIMY Ha .
HETIPEPBIBHOM HA OTPE3KE; CTPOUTH
OTpeske rpaduku QyHKIMA HA OCHOBAaHUU
1.3 Hpnmenenne 2 NPOBEIEHHOTO MCCIIENOBAHMS. YerHblit onpoc,
MIPOU3BOHOM 17151 e 1ICII0/1B30BATh IPOM3BOHYIO [utst | THCHMEHHBIH
HaXOXACHHA HaXO0XACHUS HaWIy4dlero pemenus B | KOHTPOIb
HaWJTy4lIero MPUKJIAHBIX, B TOM YHCIIE
penieHus B COLIMAIbHO-9KOHOMUYECKHUX, 3a]a4ax,
MIPUKJIIATHBIX JUTSL OTIPEJICIICHUS] CKOPOCTH 1
3aj1ayax YCKOpEHUS IpolLiecca, 3aJaHHOTO
1.4 [Ipumenenue 2 (hopmysioit umi rpaguKoM. YcTHBIl onpoc,




HPOU3BOIHOM JUIst e [losryuaTs npencraBieHue o MMCbMEHHBIN

OIIpeIeIICHUS MPUMEHEHUH TPOU3BOTHON B KOHTPOITh

CKOPOCTH U Pa3IMYHBIX OTPACISAX 3HAHUI

YCKOpEHUs

nporecca,

3aJJaHHOTO

bopmynoit umu

rpaduKoM

1.5 YcTHBIH ompoc,

Kommosunus 5

- MUCHbMEHHBIN
KOHTPOJIb

1.6 I'eomerpuueckue YerHbI onpoc,

o0pa3sl ypaBHCHUN MMACbMEHHBIN
Ha KOOPJAMHATHOU KOHTPOJIb
TUIOCKOCTH

1.7 KontposbHas KontponbHas

pabora: pabora
"UccnenoBanue

GbyHKIMH €

TTOMOIIBIO

MIPOU3BOIHOM"

2.1 | Pa3nen 2. [TepBooOpasHas, e OniepupoBaTh MOHITUSIMHU: Vernpiii onpoc, | Cepinka s JlyXOBHO-
IlepBooOpa3nas u OCHOBHOE nepBooOpaszHasi U OnpeaeaEHHBIN MMACbMEHHBIN yauTeILs: HPaBCTBCHHOE
unrerpan (12 u) CBOMCTBO UHTErpaJl. KOHTPOJIb www.resh.edu.ru BOCIIMTAHUE,

MEepPBOOOPA3HBIX e Haxonute nmepBooOpa3Hbie dunancosas
2.2 I[TepBo0Gpa3HbIe DJIEMEHTapHBIX QYHKINN 1 YcTHEIH onpoc, TPaMOTHOCTE,

3JIEMEHTAPHBIX BBIYHMCIIATE MHTErpall 1o popmyiie MTAChMEHHBIN MpOQopHeHTALLI

(yHKIiL. Herorona — JleiOuuIa. KOHTDOIIE A

[IpaBuna

e HaxonuTte miomaay miocKux




23

HaXO0XJACHUS
MepBOOOPaA3HBIX

24

Huterpain.
I'eomeTpuueckuit
CMBICII HUHTErpaJia

2.5

Brrunciaenue
OIPEIEIIEHHOTO
HUHTETpaja 1o
dhopmyne
HeroTona-
JletiOuuIa

2.6

IIpumeHeHue
MHTerpana Jyis
HAXO0XKJICHHS
mIoaaei
IJIOCKUX (UTyp

2.7

[Ipumenenne
MHTErpaa s
HAXO0XKJICHUS
00BEMOB
FEOMETPUYECKUX
Tel

2.8

ITpumepsl
pelIeHuit
nuddepeHmaIbH
BIX YPAaBHEHUH

Marematuueckoe
MOJIETTUPOBAHUE
pearbHBIX

¢dburyp u 00bEMBI TEII C TOMOIIBIO
OIpeeTIEHHOTO HHTETpaa.

® 3HAKOMUTBCS C MaTEMAaTUYECKUM
MO/JICIMPOBAHUEM Ha TIPUMEpE
muddepeHIranbHbIX ypaBHEHUH.

e [losyyats pencTaBICHUE O
3HAYCHUU BBEJICHUS MOHATHS
MHTErpaja B pa3BUTUU MaTEMaTHKH

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
IUCHMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MMM CHMEHHBIHN
KOHTPOJIb

YeTHBI onpoc,
UCHLMEHHBIN
KOHTPOJIb

VeIl onpoc,
NUCHMEHHBIN
KOHTPOJIb




IIPpOLECCOB C

IIOMOILBIO
muddepeHnraIbH
bIX YPaBHEHUI
2.9 KonTponbHas KonTponbHas
pabora: pabora
"ITepBooOpasnas u
uHTerpan
3.1 | Pa3men 3. I'padukn | Tpuronomerpuuec e Vicriosp30Bath UQPPOBBIE Ycrasbiii onpoc, | Cebuika s HyxoBHO-
TPUTOHOMETpHYeC | Kue QpyHKUIUHU, UX peCypChI AJIs TOCTPOCHUS TpaUKOB MUCHbMEHHBIN Y4HUTEIIA: HPAaBCTBEHHOC
KHX (PYHKIUIA. CBOWCTBA U TPUTOHOMETPHYCCKUX (PYHKIIMH U KOHTPOJIb www.resh.edu.ru BOCITMTaHHE,
Tpuronomerpuyec | rpapuxu M3Y4CHHS HX CBOKCTB. (punancosas
i e Periath TPUrOHOMETPUYECKHE i TPaMOTHOCTD,
3.2 | KHe HepaBeHCTBA OT10op KOpHEH % Y YerHbI onpoc, o
. apodhopreHTALIN
(14 v) TPUTOHOMETPUYEC YPaBHEHHUS U OCYIIECTBIATH OTOOP IUCHMEHHBIN P pﬂ
KHUX YpaBHEHHII ¢ KOpHCH C MOMOIIEIO KOHTPOJIb
TPUTOHOMETPHUYECKON OKPYKHOCTH.
HOMOLLBIO PUTOHOMETPUUECKON OKPYKHOC
e [IpumensTs popmysbl
TPUTOHOMETPHUEC
. TPUTOHOMETPUH JJIS PeIICHUS
KOI OKpPYXKHOCTH
OCHOBHBIX THIIOB -
3.3 Pemenne VeI onpoc,
TPUTOHOMETPUYECKIX HEPABEHCTB. 9
TPUTOHOMETPHUEC CHMEHHBIN
e Vcnionp30Bath UQPpPOBBIE
KHX HEPaBEHCTB KOHTPOJIb
p pecypcesl AJis IOCTPOCHHUS U p
3.4 KonTposbHas UccienoBanus rpaGuKoB QyHKIUI Konrponbhas
pabora: "['paduku pabota
TPUTOHOMETPHUEC
KHUX (PYHKIHA.
Tpuronomerpuuec
KHe HepaBeHCTBa"
4.1 | Pa3nen 4. OcHOBHBIE METOBI o [IprMeHSATH CBOMCTBA Vernsii onpoc, | Ceblika st JIyXOBHO-
HppanuonajbHble, | pEIICHUS MOKa3aTeIbHON U JOrapuPpMHUUECKONH | MTUCHMEHHBIN yIHUTeIL: HPaBCTBCHHOE




4.2

43

4.4

4.5

4.6

4.7

4.8

noka3arejibHble U
Jorapupmuyeckue
HepaBeHCTBA (24 4)

ITOKa3aTCJIbHBIX
HCpPaBCHCTB

OCHOBHBIE METOIBI
peuenust
JorapupMUIECKIX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
UppalMOHATILHBIX
HEPaBEHCTB

I'paduueckue
METO/Ibl pelICHUs
UppaIOHATEHBIX
YpaBHEHUU

I'paduueckue
METO/IbI PEIIeHUs
MOKa3aTeIbHBIX
ypaBHEHUN

I'papuueckue
METO/Ibl pelIeHus
MTOKa3aTeIbHBIX
HEPABEHCTB

I'padpuueckue
METO/bI pelIeHus
JorapupMHUUECKUX
YpaBHEHUI

I'padnueckue
METO/Ibl pelIeHuUs
JorapupMHUUECKUX

(GYHKIHI K PEHICHHUIO TOKA3aTeIbHBIX
U JIoTapu(pMUIECKUX HEPABEHCTB.

¢ O00CHOBATh PABHOCUIIBHOCTh
MePEeXOI0B.

e Pemiath uppanuoHanbHbIe U
KOMOWHUPOBaHHBIE HEPABEHCTBA, C
MTOMOIIIBIO PABHOCHIIBHBIX MEPEXOI0B.

e llcnonp30BaTh rpadguyeckue
METO/IbI ¥ CBOMCTBA BXOASAIINX B
ypaBHEHHE WJIM HEPABEHCTBO
(bYHKIMI 171 pelieHns 3a/1a9u

KOHTPOJIb

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCHbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
HUCHMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MMChbMEHHBIN
KOHTPOJIb

VeI onpoc,
IUCHMEHHBIN
KOHTPOJIb

YeTHBII onpoc,
UCHLMEHHBIN
KOHTPOJIb

VeIl onpoc,
NUCHMEHHBIN
KOHTPOJIb

www.resh.edu.ru

BOCIIUTaHHE,
¢uHaHCOBaAS
IPaMOTHOCTb,
npodopreHTanu
s




HEPaBEHCTB

4.9 I'paduueckue YcTHBIH ompoc,
METOJIbI PEIICHUS ChbMEHHBIN
MOKAa3aTeIbHBIX U KOHTPOJIb
JorapupMUIECKIX
YpaBHEHUU

4.10 KontposbHas KoHTtposbHas

pabora: paborta
"UppauronanbHbie

, TOKa3aTeIIbHbIC U

JorapupMUUECKUe

HepaBeHCTBa"

5.1 | Pa3gex 5. Kommnexcusre e OniepupoBaTh MOHATUSIMHU: Verneii onpoc, | Ceblika ans JlyXOBHO-
KommekcHbie YHCIA. KOMIUIEKCHOE YHUCI0 U MHOXKECTBO MMACbMEHHBIN Y4HTCIIA: HPAaBCTBCHHOC
yuciaa (10 u) AnreOpanueckas u KOMIIJICKCHBIX YHCEIL. KOHTPOJTb www.resh.edu.ru BOCIIMTAHHE,

TPUTOHOMETPUUEC e [IpeacTaBiasSTh KOMILUIEKCHBIE (unancosas
Kast POPMBI 3arucu ypcla B anrebpandeckon u I'PaMOTHOCTD,
KOMILIEKCHOTO TPUTOHOMETPHYECKOH opMme. mpoopuenTany
—— ¢ BrimontHATE apudmeTnyecKue "
5.2 Apudmernueckue Oneparnuu ¢ HIMH. YcerHbIl onpoc,
oTIepaIT ¢ e M300paxarth KOMH\J:IGI(CHBIC IMChMEHHELH
KOMILICKCHEIMMU SHCIIA Ha KOOP/MHATHOM INIOCKOCTH. | ooy
e — e [Ipumensars popmyny Myaspa u
53 N3o0pakenue H?quaTB HPEACTABICHIE O KOPHAX - g e i o11poc,
Oif CTENEeHH U3 KOMILIEKCHOTO YMCIa. .
KOMIUIEKCHBIX e 3HAKOMITHCA C TIPHMEpaMH MUCHMEHHBIN
ucel Ha . MIPUMEHEHHSI KOMITJIEKCHBIX YHCETT KOHTPOIIH
KOOpAMHATHON JUISL PEIICHUsI TEOMETPUUECKUX U
TUTOCKOCTH (usndecKux 3amayd
5.4 dopmyna Myagpa. YcTHBI ompoc,




Kopnu n-oit MUCHbMEHHBIN
CTETeHH U3 KOHTPOJIb
KOMILJIEKCHOTO
qucna
55 IIpumeHeHue YerHbI onpoc,
KOMILIEKCHBIX MUCHhMEHHBIN
qHCen s KOHTPOJIb
pelieHus
(hbUBUYECKUX U
TeOMETPUUYECKUX
3azaq
5.6 KoHntposbnas Kontponbnas
pabora: pabora
"KommiekcHbie
gucna"
6.1 | Pa3nmeu 6. Harypansssie e OniepupoBaTh MOHATUSAMHU: Yerusiii onpoc, | Cebuika s HyxoBHO-
HarypanbHble u % HaTypaJbHOE U I[€JI0€ YUCIIO, MUCHbMEHHBIN Y4UTEIIA: HPAaBCTBEHHOE
eJiple YncIa
nesable yucaa (10 1 MHOECTBO HaTypaJIbHBIX U IEJIBIX KOHTPOJTb www.resh.edu.ru BOCIIUTAHUE,
o HMHAaHCOBas
6.2 | u) IIpumenenne IHCCIL. YceTHbIl onpoc, unancosa
MIPU3HAKOB * lcnionk30BaTh NpU3HAKK MIACbMEHHBIN TPaMOTHOCT®,
eTHMOCTH LETBIX AEIAMOCTH LEIBIX TMCEIT; OCTATKH 110 | koTposh npooprenTaiu
S moyro; HOJT u HOK HaTypanbHbIX A
6.3 IIpumenenune HHMCE; ANropuT™ EBKmAa s YcTHBIl onpoc,
peleHus 3a1a4. .
MIPU3HAKOB MUCHhMEHHBIN
¢ 3anuChIBaTh HATYpaJbHbIE YUCIIA
JETUMOCTH LIEJIbIX KOHTPOJIb
B Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX
yucen: HOJl u
CUUCIIEHUS
HOK
6.4 [Ipumenenue YcTHBIl onpoc,

MIPU3HAKOB

NUCHMEHHBIN




JIEITUMOCTH 1IEJIBIX
YHCEII: OCTATKH I10

KOHTPOJIb

MOAYJIIO

6.5 IIpumeHeHue YerHbI onpoc,
[IPU3HAKOB IICbMEHHBIN
JEJIMMOCTH LIEJIBIX KOHTPOJIb
YHCeJl: AJITOPUTM
EBxnnna mns
peuieHus 3a1ad B
LEJIbIX YUCIIax

6.6 KonTposnbhas KonTponbHas

pabota: "Teopus paborta
uenbIx yucen"

7.1 | Pazgen 7. Cucrema u ¢ OnepupoBaTh MOHATHIMHU: VYerusrit onpoc, | Cebuika s HyxoBHo-
Cucrembl COBOKYITHOCTb CHUCTEMA U COBOKYITHOCTh YPAaBHEHUM | MUChbMEHHBIN Y4UTEIIA: HPaBCTBEHHOC
PAHOHAIBHBIX, YpaBHCHHI. 1 HEPAaBCHCTB; PCIICHUE CUCTEMBI MJIH | KOHTPOJIb www.resh.edu.ru BOCITUTaHHUE,
HppanuoHaJbHbIX | PaBHOCUIIBHBIE COBOKYITHOCTH; PABHOCHJIbHBIC (unancosas
MOKA3aTEILHBIX H | CHCTEMBI CHUCTEMbBI U CUCTEMBI-CIIEJCTBHUS. 'PaMOTHOCTb,
JIOrapu(pMH4YeCKUX | CUCTEMBI- * HaxouTh pemenns cucTeM u npogopueHTaLn

2 A
ypasuenmii (12 9) | crnencTBus COBOKYITHOCTCH TICJIbIX
alMOHAIBbHBIX, UPPALIMOHAIBHBIX =
7.2 OCHOBHBIE METOTBI panuo » MPpalio ’ YcrHblii onpoc,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX .
pelieHus: CUCTEM U . MMCbMEHHBIN
. ypaBHEHUN U HEPABEHCTB.
COBOKYITHOCTEN . | KOHTpOIBb
e [[pyuMEHSTh CUCTEMBI YpaBHEHUI
paloOHaNbHBIX
. K pPELIEHUIO0 TEKCTOBBIX 3a/1a4 U3
ypaBHEHUM . .
pa3TUYHBIX 00JacTel 3HAHUI U _
7.3 OCHOBHBIE METOJIBI VeIl onpoc,

peICHUSA CUCTEM U
COBOKYITHOCTEM
HApPpPalMOHAIBHBIX

peanbHOM )KU3HU; UHTEPIPETUPOBATH
MOJTyYEHHBIE PEUICHUSI.
e llcions3oBath Mu¢poBbIC

NUCHMEHHBIN
KOHTPOJIb
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YpaBHEHUU

7.5

OCHOBHBIE METO/IbI
peuIeHusl CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTCIBbHBIX
YpaBHEHUU

7.6

OcHOBHBIE METOBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHUH

7.7

IIpumeHeHue
CUCTEM K
PELICHUIO
MaTeMaTHYeCKUX
3aja4 M 3a]a4 u3
pa3IUYHbIX
obacTeil HayKu U
peanbHOM KU3HH,
UHTEpIIpeTaLus
MOJIYYE€HHBIX
pe3yJbTaToB

KonTponbHas
pabota: "CucreMsl
palroHaIbHBIX,
UppaoOHaIbHBIX
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
ypaBHeHHUH"

pecypcesl

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCHbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
IUCHMEHHBIN
KOHTPOJIb

KoHnTponbHas
pabota




8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Pa3nen 8. 3agaum ¢
napamerpamu (16

1)

PanmonanbHbie
ypaBHEHUS C
rapameTpamMmu

Pammonanpubie
HEPABEHCTBA C
rapaMmeTpamu

PanmonanbHeie
CHCTEMEI C
rapamMeTpamMmu

WppatnmonansHele
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

WppatnmonansHele
CUCTEMBI C
napameTpamu

IlokazarenbHble
YpaBHEHUS,
HEPABECHCTBA C
napameTpamu

IlokazarenbHble
CHUCTEMBI C
napameTpamu

Jlorapudmuueckue
YpaBHEHUS,
HEpPaBEHCTBA C
napameTpamu

Jlorapudmuueckue
CHUCTEMBI C

¢ BeiOupats crioco6 pereHust
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, JJOTapH(PMUUECKUX U
TPUTOHOMETPUUECKUX YPaBHEHU U
HEPaBEHCTB, COACPIKALIUX MOLYJIN U
IapaMeTpsl.

e [IpumensTh rpaduyeckue u
AQHAJIMTUYECKUE METOMBI Il pELICHUS
YPaBHEHUI U HEPABEHCTB C
napaMeTpamu, a TAaKXKe HUCCIEA0BAHNE
GyHKIMN METO1aMu
MaTEMaTHYECKOIO aHAJIN3A.

e CTpOUTb U UCCIIEN0BATh
MaTE€MaTHYECKUE MOJIEIN PEAIBHBIX
CUTYyalUil C IOMOLIBIO YPABHEHUH,
HEPABEHCTB U CHCTEM C ITapaMeTpaMu

VYcrHblii onpoc,
MMUCbMEHHBIN
KOHTPOJIb

YerHbI onpoc,
NUCHLMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCHbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MM ChbMEHHBIN
KOHTPOJIb

VYcrHblii onpoc,
MUCbMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
UCHLMEHHBIN
KOHTPOJIb

YeTHBI onpoc,
NUCHMEHHBIN
KOHTPOJIb

YeTHBII onpoc,
MUCHLMEHHBIN

Ccouika s
YUUTEIIS:
www.resh.edu.ru

JyxoBHO-
HPaBCTBEHHOE

BOCIIUTAHUE,
¢uHaHCOBaAS
rPaMOTHOCTb,
npodopueHTaIN
o




napameTpamu KOHTPOJIb

8.10 Tpuronomerpuuec YcTHBIH ompoc,
KM€ YpaBHEHUS C MUCHbMEHHBIN
napameTpamu KOHTPOJIb

8.11 Tpuronomerpuyec YcTHBIN onpoc,

KH€ HEPABEHCTBA C MMACbMEHHBIN
rnapameTpamu KOHTPOJIb

8.12 Tpuronomerpuuec VYcTHbIH onpoc,

KHE CUCTEMBI C MUCHbMEHHBIN
napameTpamu KOHTPOJIb

8.13 [TocTpoenne u YcTHsI onpoc,

HCCJIEI0BAHUE MMACbMEHHBIN
MaTeMaTHIECKHX KOHTPOJIIb
MojieTiel peabHbIX

CUTYaLHil C

MTOMOIIBIO

ypaBHEHUH C

napameTpamu

8.14 KonTponbHas KonTponbsHas

pabora: "3amauu ¢ pabora
napamerpamu”

9.1 | Pasnmen 9. [ToBTOpenue, e MopenpoBarh peaabHbIe Verneii onpoc, | Ceblika st HyxoBHo-
IHoBTOpEHME, 00o01m1eHue, CUTYAIIMH Ha SI3bIKE aNreOphl, MMACbMEHHBIN YHHTEIIA: HPaBCTBEHHOE
00o0IIeHHe, CHCTEMATH3aLNA COCTaBJIATh BBIPAXKEHHS, YDABHEHHUS, | KOHTPOIb www.resh.edu.ru BOCIIMTaHHC,
cHCTeMATH3AIHSA 3HAHUH: HEPABEHCTBA U UX CUCTEMEI 110 (unancosas
suanmii (16 4) "YpaBHeHUs" YCJIOBHUIO 33/1a4d, UCCIIEIOBATh 'PaMOTHOCTb,

9.2 [TosTOpEHUE, TOCTPOCHHBIC MOACIH € VeTHBIi ompoc, npodopHeHTaLt

. HCIOJIb30BaHUEM armapara anrev6p1>1, ICBMEHHbII 1
CHCTeMATH3ALIS HWHTEPIPETUPOBATH MOTYyUYSCHHBIN KOHTPOJTD




9.3

3HAHUMU:
"YpaBHeHus.
Cucrembl
ypaBHEHUI"
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[ToBTOpEHME,
000011IEHNE,
cucTeMaTu3alus
3HAHUM:
"HepaBencrna"

9.5

IToBTOpEHME,
000011IeHHE,
CUCTEMAaTU3aLUs
3HAHUM:
"[Ipon3BonHas u eé
npuMeHexnue"

9.6

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HaHui: "MHTerpan
U €ro npuMeHeHue"

9.7

[ToBTOpEHME,
00o001enue,
CHCTEeMAaTHU3alHs
3HAHUU:
"OyHKIMN"

9.8

HUtorosas
KOHTPOJIbHAS
paborta

[ToBTOpEHME,

pe3yibTar.

e [IpumeHATH GYHKUIUU AT
MO/JICIIMPOBAHUS U UCCIICTOBAHUS
peabHBIX MPOLECCOB.

e Pemarp NpUKIaIHbBIC 33]1a9H, B
TOM YHCJI€ COLUAIBHO-
9KOHOMHYECKOTO ¥ (PH3UIECKOTO
XapakTepa, CpeJICTBAMH anreOpsl 1
MaTeMaTHYECKOTo aHAJIN3a

YerHbI onpoc,
NUCHLMEHHBIN
KOHTPOJIb

YcrHblii onpoc,
MMChbMEHHBIN
KOHTPOJIb

YcrHblii onpoc,
MMM ChbMEHHBIN
KOHTPOJIb

VeI onpoc,
IUCHMEHHBIN
KOHTPOJIb

Kontponbhas
pabora

VeI onpoc,




0000111cHNE,
CUCTEMATH3ALHA
3HaHUHU

MMUCbMEHHBIN
KOHTPOJIb

IIpuiaoxenne 1.

OueHo4YHbIE M METOAUYECKHE MATEPHAJIbI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Texymuii KOHTpOJIb ycrieBaeMOCTH M IpoMexyTouHoil arrecrauuu B MAOY COII Ne48 r. TroMeHH NPOBOJUTCS B COOTBETCTBUU C
MOJIOKEHUEM O (opMax, MEPUOJUYHOCTH, IMOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAa€MOCTH M MPOMEXKYTOYHOM aTTecTaluHd OOydaroIuxcs,
pa3MenicHHOM Ha ounuanbHOM caiite oopazoBarenbHoi opranm3ammu MAOY COILL Ne 48 r. Tromenn (48.tyumenschool.ru)

Texymuii KOHTPOJIb MPOBOAUTCS: B BUJAE TECTUPOBAHUS, MMCBbMEHHOM MPOBEPOYHON pabOThI, CAMOCTOSTEIBHON PabOThI, MPAKTUUYECKOM

paboThI, yCTHOTO OIpoCca.

B Ta6J'II/H_[e MMPCACTABJICHBI OLICHOYHBLIC CPCICTBA (OI_ICHO‘IHBIG MaTepI/IaJ'IbI), IIPUMCHSCMBIC B paMKaX TCKYIICTO KOHTPOJIA.

Kiacce/ Ilporpamma

[TepeueHb UCTIONB3YEMBIX OLIEHOYHBIX CPEICTB (OIEHOYHBIX
marepuanon)/ KNMp1

Hep CUYCHb HCIIOJIBb3YCMBbIX MCTOIHNYCCKHX
MaTCprajioB

10-11/ ®enepanbHON paboueii
IPOrpaMMBbI CpEIHEro o01wero
o0pa3oBaHUs «MareMaTHKa»
(yrimyOGJieHHBIN YPOBEHB)

1. A.IL Epmoga, B.B. I'omo6opoasko
CamocTosiTeIbHbIE W KOHTPOJIBHBIC PAOOTHI IO anredpe
n HavanaM ananuza 1 10-11 KITACCA.

1. Meroguueckue pEKOMEHIAINHT
K YUeOHUKY III. A. AnmumoBa,
0. M. Konsiruna, H. E. ®&nopogoii u np.

2. Anrebpa u Havana anamumza. 10-11
KJlacchl: YueOHO-MeToaudeckoe mnocooue /
Cocr. IToremknna JI.JI., IToremkun B.JI. — B
2-x 9. — Y.1 — Jonenk, 2017. — 130 c.
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