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OBLLEOBPASZ

[Tpunoxenue 1 kK comepKaTeIbHOMY pa3iely OCHOBHOM 00pa30oBaTEIbHOM MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus, yTBepxkaeHHoN nprukazoM MBOY I'mmuazus Ne 24
oT «30» aBrycra 2023r. Ne250

PaGouas nporpamma yueOHOro Kypca «Ajareépa u Ha4ajia MATeMaTHYeCKOr 0
aHAJIN3a.»
0azoewlit yposens
it ooydarommxest 10 — 11 kiraccos,
B TOM YMCJI€ MHBAJIUIOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI,

Cocmasumenu: memoouueckoe 0bveouneHue yuumenet Mamemamuxu u UHGHOpMamuxu
MBOY I'umnuaszus Ne 24

Conep:xanue yueOHOI0 npeaMera
10 KJIACC

Yuciia 1 BbIYHCICHUSA

Parmonanbueie uncia. OOBIKHOBEHHBIE U AECATUYHBIC IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE
MepuoaAnYecKre ApoOu. ApudMeThyeckre OIepalud C pPAUOHAIBHBIMU  YHUCJIaMH,
npeoOpa3oBaHusl YUCIOBBIX BhIpakeHHH. [IprMeHeHne napoOeil ¥ MpOLEeHTOB s pEeIICHHS
IIPUKJIAJHBIX 3a7]a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U PEaJIbHOM JKU3HHU.

JlelicTBUTENbHBIE Yncia. PaliMoHanbHble M UppallMOHANIbHBIE YKcaa. ApudmeTnueckue
omepanuu ¢ JAeWCTBUTENbHBIMU uyuciaamu. [IpuOnmkEHHbIE BBIYMCIEHUS, IpaBUiIa
OKPYIJIEHUS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHU.

Crenensb ¢ nenbiM nokasaresneM. CranaapTHas GopMma 3anucu AeHCTBUTENBLHOIO YHCIA.
Vcnonb3oBanue mnoaxofsmeil (GopMbl 3amucu  JEMCTBUTENBHBIX 4YHCEN Ul pEeLIeHUs
MPaKTUYECKUX 3314 U NPEJCTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypalibHOM creneHu. [leiicTBus ¢ apudmernyeckumu
KOPHSIMH HaTypalbHON CTETIEHHU.

CuHyC, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPE0OPa30BAHUS.

ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBI.

VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
HUHTEPBAJIOB.

Perienue nesbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMeTpUYECKUX YPAaBHEHHM.

IIpuMeHeHNne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTUYECKHX 3a/1a4 U 3a7a4 U3
pa3nu4HbIX 001acTel HAYKU U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

Oyukuus, crnocoObl 3amanus ¢QyHkuuu. ['padux ¢yHxnuu. BzanmHO oOpaTHBIE
GbyHKIHU.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHuH ¢ynkiuu. Hynmu ¢yskuum.
[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.



CrenenHasi QyHKIUS C HATYpaJbHBIM U IIENBIM NOKa3areneM. E€ cBolicTBa u rpaduxk.
CaoiicTBa 1 rpauk KOpHS N-0if CTETICHHU.

Tpuronomerpudeckass OKpYKHOCTb, ONPEAEICHUE TPUTOHOMETPUYECKUX (DYHKIHIT
YHCIJIOBOT'O apryMeEHTa.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHUs  IOCIENOBaTelIbHOCTEl. MOHOTOHHBIE
IIOCJIEJ0BATEIbHOCTH.

Apudmernueckass U reomerpuueckas mnporpeccuu. beckoHeuHo —yObiBaromias
reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO YOBIBAIOIIEH reOMETPUIECKOM POTrpecCu.
@opMyita CIOKHBIX IPOLEHTOB. MCronb30BaHne IPOrpeccuu Ui peLIeHUs pealbHbIX 3a1a4
IIPUKJIAZHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHo3ecTBO, onepaliy HaJl MHOXKecTBaMu. [luarpammsl Ditnepa—BenHa. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO amIapara [uisi OIIMCaHUs PEAJIbHBIX IIPOLIECCOB U SABJICHUM, IIPU
peleHUH 3a]1a4 U3 APYrUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEILCTBO.

11 KIIACC

Yuciia 1 BHIYUCICHUA

HarypanbeHsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Cremnens ¢ palliOHAIBHBIM MOKa3atesaeM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXEHHUN, COACPIKAIINX JIOTAPU(DMBIL.

[IpeoOpa3oBaHue BbIpaXXeHU, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIpmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucreMbl TUHENHHBIX ypaBHEHHH. PelieHue nmpukiagHbIX 3a7ad ¢ MOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a/1a4 U
3aJ1a4 U3 pazIM4HbIX 00J1aCTe HayKU U pealbHOM JKU3HH.

DYyHKUMH U TPaPUKU

Oynkius. Ilepuonmueckue QyHkiuu. IIpomMekyTkM MOHOTOHHOCTH —(YHKLUH.
MakcuMymbl 1 MUHUMYMBI QyHKIMH. HanOonbliee 1 HauMeHbllee 3HaueHWe (QYHKIMMU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U TpaduKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpapHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB GyHKIUN TSI UCCIEIOBAHUS TTPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MIPU PELLICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U PEalIbHOM KU3HU.

Havana maTteMaTH4eCKOro aHajmusa

HenpepsiBable pyHKIIMN. METOA HHTEPBAJIOB /IS pEIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuil u GU3NYECKUN CMBICI TPOU3BOIHOM.



[Tpou3sBoaHbIE 37IeMeHTapHBIX QyHKIMNA. DOpMyIIBI HAXOKACHUS TPOU3BOIHOM CyMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKITHIA.

[IpuMeHeHMe NPOU3BOAHOW K HCCIENOBaHUI (QYHKUMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxenne HauOobIIero 1 HAaMMEHbIIEro 3Ha4eHusl (yHKLIUU Ha OTPE3KE.

[IpumeHeHne NMpOU3BOIHON [JIsl HAXOXKJIEHUS HAWIYYILEro PEIICHUs B NPUKIIAJAHBIX
3ajavax, s OnpeesieHusi CKOPOCTH IpoIiecca, 3aJaHHOTO (POPMYJIION Wi rpaduKoM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reomerpuueckuil U ¢usnyeckuil cmbici. Beluuciienue uHTerpana mo
dbopmyne Hetorona—JleiiOHuna.

INIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOro mpeamera «MaremaTrukay J0JDKHO 00eCIeunBaTh JOCTHKCHHUE Ha
YPOBHE CpEIHEr0o OOIIero O0pa30BaHUS CICAYIONIMX JHUYHOCTHBIX, METAIpPEIMETHBIX U
MpEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOR:

JIMYHOCTHBIE PE3VYJIbTATHI

JIndHOCTHBIE pPe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOro npeamera «MaTtematukay
XapaKTEePU3YIOTCS:

I'parxxnanckoe BocliuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3MIIMKA OOYydYaIoMmerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIEeCTBa, PEICTABIIEHUEM O MATEMaTHIECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUUHBIX CTPYKTYp, SIBICHHH, MPOLEAYyp T'pa)JAaHCKOro oOIiecTBa
(BBIOOPHI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICUCTBOBATh C COIMAJIbLHBIMH WHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIIUSIMU U HA3HAUCHUEM.

[TarpuoTnueckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TPaKJAHCKOW HWACHTUYHOCTH, YBAXKEHHUS K
NPONUIOMY M HACTOSIIEMY pPOCCHICKOW MaTEMAaTHKH, II€HHOCTHBIM OTHOIICHHEM K
JOCTHKEHHUSIM POCCUUCKHX MATEeMaTUKOB W POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTUX HayKaxX, TEXHOJIOTHUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHIMCKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUA, OSTHYECKOIO TMOBEIAECHHUS, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUM HAYKH U ESITEIBHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOI'O BKJIAJa
B ITIOCTPOCHUE YCTONYHUBOTO OYIYIIETO.

OCTEeTHYECKOE BOCIIUTAHHUE:

ACTETHYECKUM OTHOIIEHWEM K MHPY, BKIIOYAas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHWH, pPacCYXIECHUH; BOCIPUUMYHBOCTHIO K
MAaTeMaTUYECKUM aCIEKTAM PA3JIUYHbIX BUJOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3I0pOBOTO M 0€301MacHOro o0pasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3mopoBoe uTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIbIXA, peryspHas Guandeckas
AKTHUBHOCTb ), (buU3NYECKOTO COBEpILICHCTBOBAHUS, NpU  3aHATHAX CIIOPTUBHO-
03JI0POBUTEIBHOU JIESITEIILHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYy, OCO3HAHUEM LIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K Pa3TUuIHBIM
cdhepam mpohecCHOHATEHOU JeSTeIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHHUSIMH,
YMEHHEM COBeplLIaThb OCO3HaHHBIM BbIOOp Oynaymeld mnpodeccu U pealn30BHIBATh
COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTbIO U CIOCOOHOCTHIO K MaTeMaTH4YE€CKOMY
00pa30BaHMIO U CAaMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH JKU3HU;, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PELIEHUHU MMPAKTUYECKUX 33/1a4 MATEMaTUYECKON HAIIPABJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJOTUYECKOM KYNbTYpPbl, IOHUMAHUEM BIIUSHHUS COLIUAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHUEM
IJI00AJIBHOIO  XapakTepa JKOJIOTMYECKUX MpoOJIeM; OpHEHTalueld Ha MPUMEHEHUE
MaTEeMaTHYECKUX 3HAHUM JJIs pellieH s 3a/1a4 B 00J1aCTH OKpY Karolel cpeibl, INTaHUPOBaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPeIbl.

[leHHOCTH Hay4HOrO MTO3HAHUA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKd U OOIIECTBEHHON NPAKTHKH, MOHUMAaHUEM MaTeMAaTUYECKOW HAayKd Kak
cdepbl 4enoBEUYEeCKOW MEeATENIbHOCTH, JTaloB €€ pa3BUTHS U 3HAYUMOCTH JUIS Pa3BUTHS
UMBUJIM3AlMY; OBJIAJICHUEM SI3BIKOM MAaT€MaTUKM M MAaTEMATHYECKOW KYJIbTYpOll Kak
CPEACTBOM MO3HAHUSA MHUPA; TOTOBHOCTBIO OCYILIECTBIISATH MIPOEKTHYIO U UCCIEA0BATEIBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B ITPYyIIIE.

METAIIPEIMETHBIE PE3VJIbTATbBI

MeramnpeagMeTHble  pe3yibTaThl  OCBOEHHS  IPOrpaMMbl  y4eOHOro  mpeamera
«MaTeMaTiKa» XapaKTepU3yIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3HAGAMETbHbIMU
0eticmeusMyY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHOIMU — OCUCMBUAMU,  YHUBEPCATbHBIMU
DeYNAMUBHBIMU OCUCTNBUIMU.

1) Vuusepcanvnvie nosnasamenvuvle Oeiicmeus, obecneuugaom QGopmMuposaHue
0a306bIX  KOCHUMUBHBIX — NPOYECCO8  00yuarwuxca (0ceoeHue Memooo8 NO3HAHUSA
OKpyJlcaiouje2o mMupa, npUMeHeHue J02UYecKUx, Ucciei08amenbCKux onepayull, YMeHull
pabomamy ¢ ungopmayueti).

Ba3soBble joruyeckue aeincreus:

®  BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC TPH3HAKH MATEMAaTHUECKUX OOBEKTOB,

MOHATHUH, OTHOIIEHUHN MeX1y MOHATHIMU; GOPMYyITUPOBATh ONPEACICHUS TOHITUH];
yCTaHABJIMBaTh CYLIECTBEHHBIH MNpHU3HAK KJIACCU(PUKAIMK, OCHOBAaHMUS IS
000011IEeHNS ¥ CpaBHEHUS, KPUTEPUH POBOIMMOTO aHAIN3a;
® BOCIPUHMMATh, GOPMYIUPOBATH U IPEOOPA30OBHIBATH CY)KIECHHS: YyTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBIIBIATH MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHUBOpPEYUs B
¢dakTax, JaHHBIX, HAONIOACHUSAX W YTBEPKACHUAX; TNpEAaraTb KPUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

® JenaTh BHIBOJBI C UCTIOB30BAaHUEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX U MHTYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TIPOBOJIUTH CaMOCTOSTEIBHO JIOKa3aTeIbCTBA MAaTEMATHYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTALUIO, IPUBOJUTH PUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBODI;



BBIOMPATh CIOCO0 pelieHus yueOHOM 3amadu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HaubOoliee MOAXOMAMMM ¢ Y4€TOM CaMOCTOSITEIBHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBarejhLCcKue AeiicTBHA:

WCIOJIb30BaTh  BOMPOCHl KAk HMCCIEIOBATCNbCKHA WHCTPYMEHT TO3HAHUS;
dbopMynupoBath ~ BOMNPOCH,,  (UKCHpYyIOIIME  NOPOTHBOpEuHe,  Mpoliemy,
YCTaHABIIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3y, APrYMEHTUPOBATH
CBOIO TIO3UIINIO, MHCHUE;

MIPOBOAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAO0BaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTWdecKoro OOBEeKTa, SBICHHS, TMpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIYy O0BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;
CaMOCTOSITENTLHO  (hOPMYIUPOBATh OOOOIICHWS W BBIBOABI IO pe3ybTaTam
MpoBEeAEHHOTO  HAONIOACHMS,  HMCCICIOBAaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIECHHUI;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOIecca, a TaKXKe BBIJIBHTATh
MIPEIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

2)

BBISIBJIATH Je(PUIUTHI MH()OPMAIUK, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC
U JUIsl peLIEHUs 3a/1a4u;
BbIOMpaTh MHGOPMALMI0 M3 HMCTOYHUKOB PpA3JIUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO PA3INIHBIX BUIOB U (HOpM
IIPEACTABIICHUS;
CTPYKTYpUpOBaTh HWH(POPMALIMIO, TMPEICTaBIATh €€ B pas3INuHbBIX (opMax,
WUTIOCTPUPOBATh rpauuecKu;
OLICHHMBATh HAJEKHOCTh MHPOpPMAIMU IO CAMOCTOSITENIIBHO C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvnoie KOMMYHUKAMUGHDbIE oeticmeusl, obecneuugarom

CchoOpMUPOBAHHOCIb COYUATBHBIX HABLIKOE 00YUAOUUXCHL.
OO01menune:

BOCIPUHUMATh U (POpPMyIHpOBaTh CYKIEHUS B COOTBETCTBUM C YCIOBUAMU U
LEISIMU OOIIEHNUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaThb I[OACHEHMS II0 XOAYy pCLICHHS 3a1auu,
KOMMEHTHPOBATH IOJy4YEHHBIN PE3yIIbTaT;

B Xoje OOCYXJEHHs 3aJaBaTb BOMNPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBl,
po0GJIeMbl, pelaeMoi 3aJauu, BHICKA3bIBaTh UJIEU, HAIIEJIEHHbIE Ha IOUCK PEILICHUS;
CONOCTABIIATh CBOM CYXIEHUS C CYXICHHSIMHU JAPYIMX YYAaCTHUKOB JUAJOra,
oOHapyXHBaTb pa3MylMe M CXOJACTBO TO3MLIMHA; B KOPPEKTHOW (opme
(bopMyIMpOBaTH pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAThl PEIICHHUS 3aJa4d, OSKCIEPUMEHTA, WCCIECI0BaHUA,
MIPOEKTa; CaMOCTOSATENbHO BbIOMpaTh (opMarT BBICTYIUIGHHS C YYETOM 3aaay
IIPE3eHTalM U OCOOCHHOCTEN ayAUTOPUH.

CorpyaHunuecTno:

MMOHUMATh U MCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHAUBHUIYabHON paboThI
IpU pelleHuu Y4eOHBIX 3a/Jay; NPUHUMATh LEJIb COBMECTHOW JeATeIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paloThl, pacmpeiensTb BUAbI paloT,



JIOTOBAapUBAThHCS, OOCYXKAATh MpPOLECC W Pe3ylbTaT paboThl; 0000IIAaTh MHEHUS
HECKOJIBKUX JIIOJICH;

® y4YacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCYyXkaeHUS, OOMEH MHCHHIA,
«MO3TOBBIE HITYPMbI» U UHBIE); BHIITIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUSA C IPYTMMH YJI€HAMH KOMAaH/Ibl; OLICHUBATh KA4eCTBO CBOETO BKJIaa
B 0O0mUNA MPOIYKT TO KpHUTEPUSM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMO/ICVCTBUSL.

3) Vwuusepcanvnvie pezynamuenvie Oeticmeus, obecneuusarom @HopmMuposanue

CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranm3zaums:

COCTABJIATh IJIAH, aJITOPUTM PEIICHUs 3a/1a4M, BBIOMPATh CIIOCOO pPEelIeHHs ¢ yYETOM
MUMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEeUICHHUH ¢ yu€TOM HOBOI MHPOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMH [O3HABATEJIBHON peQIEeKCHH KaK OCO3HAaHHWS COBEPIIAaeMbIX
JICUCTBUH W MBICTUTEIBHBIX HPOIECCOB, MX PE3yJIbTATOB; BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOIecca M Pe3yibTaTa pelIeHUs] MaTeMaTHIeCKON
3a/1a4u;

® IPEABHUJICTH TPYTHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IPU PEIICHUH 32/1a49H, BHOCUTh
KOPPEKTUBBI B IEITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAlIEHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OICHMBATh COOTBETCTBHE pe3yJbTaTa LETU M YCIOBUAM, OOBSCHATH HMPUYUHBI
JOCTUKEHHSI UM HEJOCTHKEHUS! Pe3yNbTaTOB JIEATEIbHOCTH, HaXOIUTh OMIMOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VIJIBTATDBI

OcBoenne yaeOHOro Kypca «Anredpa v Havajaa MaTeMaTHYECKOTO aHaIN3a» Ha yPOBHE
cpenHero oOmero o0pa3oBaHUs JIOJDKHO OO€creurBaTh JOCTHKEHUE — CIIEAYHOIINX
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa 1 BIYUCIEHUS

OnepupoBaTh NOHATUSIMU: PALIMOHAIBHOE U JIEHCTBUTENBHOE YUCIIO, OOBIKHOBEHHAS U
JecsITUYHas ApOOk, IPOILIEHTHI.

Brimonasate apudmerndeckue omepanui ¢ paldoOHAIBHBIMH W JIEWCTBUTEIbHBIMU
YHCIaMH.

BreimonHaTe npuOIuKEHHBIE BBHIYUCICHUS, UCTOIB3YsS MpaBUIa OKPYTJICHUS, AeNaTh
MPUKUJIKY U OLEHKY pe3yJIbTaTa BbIYMCICHHIA.

OmnepupoBath MOHATHSMH: CTETICHB C IIEJIBIM IMOKa3aTeseM; CTaHaapTHas (hopma 3anucu
JEHCTBUTENHHOTO YKCIa, KOPEHb HATYpaIbHOW CTENEHH; UCTIOIh30BaTh MOAXOMSIIYI0 (hopMy
3alMCH JEUCTBUTEIBHBIX YUCEN ISl PELICHUS IPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHbIX.

OnepupoBarh MOHATHUSMHU: CHHYC, KOCHHYC M TaHIE€HC MPOM3BOJBHOIO VIJIa;
WCIIOIh30BaTh 3aMUCh TPOU3BOJIBHOTO yTiIa Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE () YHKITUH.

YpaBHeHNs U HEPABEHCTBA



OnepupoBaTb  NOHATUSIMHU:  TOXAECTBO, YpaBHEHHE, HEPABEHCTBO;  LEJNOE,
palMoHaIbHOE, HPpPALUOHAIBHOE  ypaBHEHUE, HEPAaBEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BeimonuATe  npeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUH W pellarhb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BeimonHATe npeoOpa3oBaHus LENbIX, PAIIMOHATIBHBIX U HUPPALIMOHAIBHBIX BBIPAKECHUH
U pelarb OCHOBHBIE THUIIBl LEJbIX, PAlMOHAIBHBIX M MPPALUOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PELLICHUSI MATEMaTHYECKHUX 3ajia4 U 3aa4 U3
pa3nuYHbIX 001aCTE HAYKH U PEANbHOM KU3HHU.

MogenupoBaTh peajbHbIE CUTyallUM Ha s3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBA IO YCJIOBUIO 3ajJjaud, HCCIIEAOBaTh IOCTPOEHHBIE MOJEIU C
WCTIOJIb30BAaHUEM alllapaTa ajareophl.

DOYyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: (YHKIUS, CHOCOOBI 3amaHus (YHKIUH, 00JIacTh
OIpeJIeJIeHUs] U MHOXKECTBO 3HaueHUM (QyHKIuM, rpaduk (QyHKIUHM, B3aUMHO OOpaTHbIE
GbyHKIHN.

OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYMH (YHKINH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguku QyHKIMHA U1 peleHns: ypaBHEHUH.

CTpouTh 1 YUTATh TPAPUKH JIMHEHHON (YHKIIUH, KBAIPATUIHON (YHKIIUH, CTEIICHHOM
(YHKINU C LENBIM MTOKa3aTeIeM.

Hcnonb3oBate rpaduku GyHKIMNA U MCCIEI0BAHUS MIPOLECCOB U 3aBUCUMOCTEH Npu
peleHNH 33734 U3 JAPYIHX Y4eOHBIX NMPEIMETOB M pealbHOM XKHU3HH; BbIpakaTh (hopMyIaMu
3aBUCHUMOCTH MEXKy BEITUUMHAMU.

Havyana maTeMaTH4eckoro anajaimnsa

OnepupoBaTh NOHATUSAMHU: MOCIIEIOBATEIbHOCTD, apupMeTUUYECKast U TeoOMeTpUYecKast
IIPOrPECCUHN.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeOMETpUuecKas Iporpeccus,
CyMMa OECKOHEYHO yObIBaIOIEl T€OMETPUUYECKON MPOTPECCUU.

3amaBaTh MOCIIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATENIBHOCTEN U TPOTPECCUM AJISL PEILIEHUS PEATIbHBIX
3aJ1a4 MPHUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBath NOHATHAMH: MHOXKECTBO, ONI€pPALlMM HaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN —amnmapaT il  ONMCAaHUSA PEAbHBIX
IIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

OnepupoBath MOHATHAMHU: OIIpe/ie]IeHHe, TEOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO.

11 KIIACC

Yucia ¥ BBIYUCTICHHUSA

OnepupoBarh MOHATHUSMU: HATypaJIbHOE, LEJI0€ 4YHCIO; HCMHOJIb30BATh MPU3HAKHU
JIETTMMOCTH LIEJIBIX YUCEI, PA3JI0KEHUE YUCIIa HA TPOCThIE MHOKHUTENM IS PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAllMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTApU(PM YHCIIA, JECATUIHBIC U HATypaJbHbBIE JOTapr(pMBI.

YpaBHeHHsI M HEPABEHCTBA



[IpuMeHSATH CBOWCTBA CTENEHW Ui NPeoOpa3oBaHMs BBIPAKEHH; ONEpPUPOBATH
MOHATUSAMM: IIOKA3aTeIIbHOE YPAaBHEHME M HEPABEHCTBO, pEIIATh OCHOBHBIC THUIIBI
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonuATe npeoOpa3oBaHusl BBIpaKEHHUM, coleprKallux Jiorapu(Msel; ONepUpoOBaTh
MOHATUSIMH: JIOTApU(PMHUYECKOE YpaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHus NpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMa JIMHEHHBIX YPAaBHEHHH M €€ pEIUCHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUM IS PEILICHUS IIPAKTUYECKUX 3a1a4.

Haxonuts penieHus npoCTENIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPaBHEHUN
U HEPABEHCTB.

MogenupoBaTh peajbHbE CUTyallMM Ha $3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33J1a4H, UCCIEA0BATh IOCTPOCHHBIE MOJIEIN
C UCIIOJIb30BAaHHUEM arrapara aareopsl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh HOHATHAMU: NepUOIUYEcKas (QYHKLHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKINHU, TOYKH IKCTpeMyMa (yHKIMH, HauOoJIbIIee U HAaNMEHbIIee 3HaYeHUs! QYHKIIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh MX JJISl HCCIEOBAHUS (QYHKIIUH, 3aJaHHOH rpa)ukoMm.

OnepupoBaTh MOHATUAMHU: TIpadUKU  [OKa3aTeIbHOM, JiorapudMuyeckoil u
TPUTOHOMETPUUYECKUX (YHKUUH; M300pakaTb MX Ha KOOPJIMHATHOM IUIOCKOCTH U
HCIIOJIB30BATh IS PELICHUs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpapUKd JMHEWHBIX YpaBHEHUH U
HCII0JIb30BaTh UX VISl PEILIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Hcnonb3oBare rpaduku GyHKUMN U1 UCCIIEA0BAHMS MPOLIECCOB U 3aBUCUMOCTEH M3
APYTUX y4eOHBIX TUCIUILINH.

Hayana maTreMaTH4eCcKOro aHaImM3a

OnepupoBaTh NOHATHSAMU: HeENpepblBHAs  (QYHKUUSA; TPOU3BOAHAS  (DYHKIUMY,
UCIOJIb30BATh TEOMETPUUYECKUH U (PU3NUECKUI CMBICT IPOU3BOIHOM /IS peIlIeHHs 3a/1au.

HaxoauTth npon3BoaHbIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIIU.

Hcnonb30BaTh MPOM3BOAHYIO JJsl HCCIENOBAaHUS (QYHKIMHM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSATH PE3YyIbTAaThl UCCIEA0BAHU K TIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh TPOU3BOAHYIO JUISI HAXO0K/ICHHSI HAWIYUIIETO PEMIEHUs B PUKIIAIHBIX,
B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMU: NIEPBOOOPA3HAs M MHTErpaj; MOHUMATh T€OMETPUUYECKUNA U
¢bu3nyeckuit CMbICI HHTErpaa.

Haxoauts nepBooOpasHble 3J1eMEHTapHbIX (PYHKIIMI; BEIYUCISATH HHTETPAJ 10 (hopMyJie
Herorona—Jleitbuuna.

Pemrate npukiiagHbie 3a7a4K, B TOM YUCIIE COLUATBHO-3KOHOMUYECKOT0 U (pr3nyecKoro
Xapakrepa, CpeCTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

Ha yueOHBIX 3aHATHAX UCHOIB3YIOTCS AJEKTPOHHBIE (IU(pPOBBIE) 00pa30BaTEeIbHBIC
pecypchl, IpeCcTaBlIeHHbIe Ha 00pa3oBaTeNbHbIX IUIaTGopMax:
Poccuiickast snekTpoHHash mKoma. Pecypcwel aiiss OOydeHUSsS: KOHCIEKTHI, BHJICOJICKIIHH,
YIPaXHEHUs] U TPEHUPOBOYHBIC 3aHATHS, METOIWYECKHUE MaTepualibl JUisi yuurtens. bes
peructpanmu. https://resh.edu.ru/
«Y4u.py» — HHTEPAKTUBHBIC KYPChI IO OCHOBHBIM MPEMETaM U MOJATOTOBKE K MPOBEPOYHBIM
paboram. https://uchi.ru/
«IKnace» — cepBuc, MO3BOJISAIONIMN YUUTENIO BbIIATh IIKOJBLHUKY IIPOBEPOUHYIO padoTy.
Ecnu B xo1e paboThl yYEHHK JOMYCKAET OMIMOKY, €My OOBSCHSAIOT X0/ PELICHUs 3aaHusl U
MpeasiaraT Bbl- NOJHUTH APYroil BapUaHT. YUHUTEIh MOJIy4aeT OTYET O TOM, KaK YUYCHHKHU
CHIpaBISAIOTCA ¢ 3amanusmu. https://www.yaklass.ru/
doxkchopa — ornaH-1koNa s odydaronuxcs 10 —11 kimaccos, momoraromas B oJAroTOBKE
k EI'D, ommmmnumanam. https://foxford.ru/about
NznatenbctBo «IIpocBenieHne» — AIeKTPOHHBIC BEPCUH YICOHO-METOAMIESCKUX KOMIUICKCOB,
Bxomsanux B DenepanbHbli mepedeHb. s paboThl ¢ ydyeOHHMKaMU HE MOTpeOyeTcs
MOAKIIIOUEHUsT K uHTepHeTy. WHdopmanunoHHBIH pecypc pacmojaraercs Io ajpecy
https://media.prosv.ru/:
JIutPec: Illkona — mpenocTaBiseT 00pa3oBaTeIbHBIM OpPTaHU3ALUSIM AOCTYI K MOOHIBHOM
O6uOIMOTEKE C BO3MOKHOCTHIO JUCTAHIIMOHHO BBIIABATh 3JIEKTPOHHBIE KHUTH.

10 KJIACC
Ne KoauuecTtBo
Tema
n/n 4acoB
1 MHoOXecTBa palliOHATBHBIX U JICHCTBUTEIBHBIX YHCEIT. 14
ParnmonanbHbIe ypaBHEHHS U HEPABEHCTBA
2 Oynkiun 1 rpaduku. CTeneHs ¢ HeIbIM MoKa3aTeneM 6
3 Apudmernueckuit kopeHb N—oii ctenenu. ppannonanbHble 18
yYpaBHEHHS 1 HEPAaBEHCTBA
®opMyIibl TPUTOHOMETPHUH. TpUTOHOMETpHUYECKHE YPaBHEHUS 22
) [TocnenoBaTrenbHOCTH ¥ IPOIPECCHH 3)
6 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 3
OBUIEE KOJIMYECTBO YACOB 68
11 KJIACC
Ne ni/m Kosanuecrso
Tema
4yacos
1 CreneHb ¢ palMoHaJIbHBIM NOKa3areseM. [lokazarenbHas 12
¢ynknus. [TokazarenbHbIe ypaBHEHUST U HEPABEHCTBA
5 Jlorapugmuueckas GpyHkius. Jlorapupmuueckue ypaBHEHHS 12
U HEpaBeHCTBA
3 Tpuronomerpuyeckue GyHKIUH U UX TPAPUKH. 9
TpuronomeTpudeckne HepaBEHCTBA
4 [IpousBonnas. IIpumenenne npon3BoaHON 24



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

5 WHTerpan u ero mpuMeHeHus 9
6 Cucrembl ypaBHEHHI 12
7 HarypanbHble U 11e51ble Yrciia 6
8 [ToBTOpeHUe, 06001IEeHNE, CHCTEeMAaTH3aIUsl 3HAHUI 18
OBUIEE KOJIMYECTBO YACOB 102
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