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MNOSICHUTEJIbHASA 3AITMCKA

PaGouas mporpamMma yueGHOro Kypca «Anre6pa W Hayala MATEMAaTHYECKOTO aHaiu3a» 0a30BOro
ypoBHs mus obyuarommxcsi 10 —11 kmaccoB paspaborana Ha OcHOBe De[lepalbHOTO TOCYAAPCTBEHHOTO
06pa3oBaTENBbHOr0 CTAaHJapTa CpenHero obmero obpasoBaHus, € YYETOM COBPEMEHHBIX MMPOBBIX
TpeGoBanuil, MPeIbABISEMBIX K MaTeMaTHIECKOMY 00pa3sOBaHMIO, H TPAJHIHE POCCHHCKOro oOpazoBaHus.
Peanmsammsa mporpaMMsl o0eciedrBaeT OBJIaJIeHHe KIIOYEBHIME KOMIICTEHI[HAMH, COCTABILIIOMMMH OCHOBY
UL CAMODPA3BHTHsS M HENPEPHIBHOTO 00pa3oBaHMsA, LEJOCTHOCTh OOMIEKYJIBTYPHOTO, JMYHOCTHOTO H
TI03HABATEILHOTO PA3BUTHS JINYHOCTH 00YYarOIIMXCH.

IEJA N3YYEHHUS YYEBHOI'O KYPCA

Kype «Anre6pa m Hauaja MaTeMaTHYECKOro aHaIM3a» ABJAETCS ONHAM M3 Hanbosiee 3HATHMBIX B
pOrpaMMe CTapIieil MKOJIbL, TOCKONBKY, ¢ O/IHOM CTOPOHEI, OH 00eCIenBACT HHCTPYMEHTAIBHYIO 6asy s
U3y4eHHUs BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C APYTo#f CTOPOHBI, HOPMHpYET JIOTHYeCKOe i abCTPaKTHOE
MBIIIUIEHHAE YUAIIMXCS Ha YPOBHE, HEOOXOIMMOM UIS OCBOEHHS KypcoB HH(pOpMAaTHKH, OOIIECTBO3HAHH,
HCTOpPUH, CJIOBECHOCTH. B paMKkax JaHHOrO Kypca ydJalldecs OBJaJeBAiOT YHHMBEPCATLHBIM S3BIKOM
COBPEMEHHOM HayKH, KoTopas OpMyIHpYeT CBOM JIOCTHKEHHs B MATEMATHYECKOH popme.

Kypc anreGpsl ¥ Ha9aJ MaTeMaTHYeCKOrO aHalM3a 3aKIabIBAaeT OCHOBY /UL YCICIIHOTO OBJIA/ICHHA
3aKOHAMH (DH3UKH, XMMHH, GHONOTHH, MOHMMAHHS OCHOBHBIX TEHJCHIHMH 3KOHOMMKH M OOIIECTBEHHOH
KH3HH, [03BOJIAET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(POBBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO
HCIIONB30BaTh UX B TOBCEIHEBHOM KU3HA. B ToKe BpeMs OBJlafieHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOrHMH
MaTeMaTH4eCKUMH KOHCTPYKIMSMH pa3BUBaeT yYMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
VCTHHHOCTL YTBEPIKIEHHMs, UCIOMB30BaTh 000OIMEHHe M KOHKpETH3aluio, abCTpardpoBaHHe H aHaJIOTHIo,
dbopMHpYeT KpeaTHBHOE M KPUTHYECKOe MbHIUieHHe. B Xoze u3ydeHus anreOpbl 1 Hadall MaTeMaTHIECKOro
aHajM3a B CTapuield IIKoJe YdYalldecs TIIOJIydar0T HOBBIA ONBIT pPEMICHHs MPHKIAIHBIX 331ad,
CaMOCTOSITEIHOrO TOCTPOEHHS MAaTEMAaTHYeCKHX Mojefledl peanbHbIX CHTyauuid M HHIEpHpeTanuu
MOJTy9EHHBIX PElICHMH, 3HAKOMATCS C IIPHMEPaMH MaTEMAaTHYECKHX 3aKOHOMEPHOCTeH B IPHPOJIE, HAYKE U B
HCKYCCTBE, C BEIIAIOMIAMUCS MaTEMaTUYECKUMU OTKPBITHSAMH U HX aBTOPaMH.

Kypc obnamaeT 3HAYMTENBHBIM BOCHHMTATENBHBIM INOTEHIIHAIOM, KOTOPBIH peaM3yercs Kak depes
y4eGHBIH MaTepHas, CocoOCTBYIOmuil (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS, TAK U Yepe3 CHenu(puKy
yueGHO# NeATeNbHOCTH, TPpeOyIomed caMOCTOATEIEHOCTH, AKKYPaTHOCTH, IPOICIDKUTEIBHON KOHIICHTPALIHH
BHMMAaHHS U OTBETCTBEHHOCTH 3a IOIyYEHHEIM pe3yIbTar.

B ocHOBe MeToauKH 06yueHns anrebpe U HAYanaM MaTeMaTHYECKOrO aHaIM3a JIEKUT AESITENbHOCTHBIH
NPHHIHI 00y4YeHH.

CrpykTypa Kypca «Airebpa W Hayana MaTeMaTHYeCKOr0 aHAIM3a» BKIIFOYAET CIEAYIOUHe
coflepIKaTeNbHO-METoUYecKre TuHuM: «UHcna U BeMHCIeHHS», «DyHKuuA U rpadukuy», «YpaBHEHHS H
HepaBeHCTBa», «Hawanma Maremarmueckoro axammsa», «MHOXKecTBa M Jorumka». Bce OCHOBHEIE
coJlepKaTeTbHO-METOJMUECKHE JTAHAM M3Y4aloTCsl Ha MPOTSHKEHHH JIBYX JeT oOydeHHs B CTapllei mKole,
€CTECTBEHHO JOTOJHSSA APYT APyra M IOCTENeHHO HAchINasch HOBBIMH TeMaMH U paszenamu. J{aHHBIH Kypc
SBIISIETCS MHTEIPATHBHBIM, MOCKONBKY 0ObenuHseT B cebe colepikaHHe HECKOJbKHX MaTeMaTHYECKHX
JACHMIUINE; anreOpa, TPHTOHOMETPHs, MATEMATHYECK il aHalu3, TeopHus MHOXKecTB  1p. ITo Mepe Toro xak
ygammecs OBNameBaroT Bcé Oonee IMAPOKMM MAaTEMATHUECKHM AammapaTtoM, y HHX IIOCIE0BAaTEIbHO
dopMupyeTcs H COBEPUICHCTBYETCA YMEHHE CTPOMTh MAaTEMATHYECKYI0 MOJENb DPEAlbHOH CHUTYallUH,
IpHMEHATh 3HaHMs, [TOJy4eHHble B Kypce «Anrebpa ¥ Hayana MaTeMaTHYECKOrO aHaiW3ay, Ul peIleHHs
CaMOCTOSTENEHO CHOPMYIHPOBAHHON MaTeMaTHUeCKOW 3ajaui, a 3aTeM HWHTEPIPETHPOBATh MOIyYEHHBIH
pe3yInbTar.

CoeprxaTenbHO-MeTOfudecKas uHus «Unciia ¥ BRMHCICHHAY 3aBepiuacT GOpMHPOBAHME HABHIKOB
HCIOJIB30BaHMs JIEWCTBATENBHBIX YHCEN, KOTOpoe OBUIO Ha4aTo B OCHOBHOH ImKoje. B crapmei mxone
ocoboe BHHMaHWE yaensercs (GOpPMHPOBAHHMIO MPOYHBIX BBIUUCIHTENIBHBIX HABBIKOB, BKIIOUYAIONIHX B cebs
HCIOJIE30BAHHE PAasIUYHBIX (JOPM 3aIMCH JSHCTBHTENIBHOIO YHCHIA, YMEHHE PAlMOHATIBLHO BBITOIHATH
NeHCTBMST C HAMH, JenaTh NPUKAAKY, ONeHWBarth pesynbrar. OOydarommecs MOIy4alOT HaBBIKH
IpUOIHKEHHBIX BHIYMCICHHH, BBHIMONHEHHS NEHCTBHM C YHCIaMH, 3allMCAaHHBIMU B CTaHIApTHOH (opme,
HCIIONIE30BAHUS MaTeMaTHIECKUX KOHCTAHT, OLlEHUBAHUS YHCIIOBBIX BBIPAKEHHIH.

Jluans «YpaBHEHHSA W HEPaBEHCTBA» peallM3yeTcs Ha MPOTSHKEHUH BCEro 0OyUYEHHs B CTaplIeH IIKOIE,
NOCKONBKY B KaXIOM pasJiele IporpamMMbl IIPEAYyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a1ad.
OO6yuaroruecs OBIIAJEBAIOT PA3IMYHBEIMU METOJaMH pEeMIeHHs LEeJbIX, PAlMOHAIBHBIX, HPPALMOHATBHBIX,



IOKA3aTeIbHbIX, JOrapAQMHUYECKHX M TPUTOHOMETPHYECKHX YDaBHEHHH, HEPaBEeHCTB M HMX CHCTEM.
[lomydeHHBIe yMEHHS WCIIONB3YIOTCS NP MCCIENOBAHHM (YHKIMH C [OMOILIBIO MPOM3BOMHOM, pElIeHHH
NPHKIAJIHBIX 3allad H 33734 Ha HAXOXK/JICHHE HauOONbIIMX M HAaHMMEHBIIMX 3HadeHud (yHkuuu. JlanHas
colepKaTeIbHasL INHMUS BKIFOYaeT B cebs Takike QOPMHUPOBaHHE yMEHHMH BBIIOIHAT PACYETHI IO GopMymIaM,
npeobpa3oBaHus UENbIX, PAMOHATBHEIX, HPPAIMOHAIBLHEIX H TPArOHOMETPHYECKHX BHIPAKEHHH, a TaKkke
BBID@KCHUH, COJEPXKAIMMX CTeNeHH W jorapumbl. Braromaps m3ydenuro anre6pamueckoro Marepuana
NPOHCXOANT JalbHEHINee pa3sBUTHE AIrOPHTMHYECKOT0 M  abCTPaKTHOrO MBIIUIEHHS — yYaluxcs,
(hopMUPYIOTCSH HaBBIKH JETYKTHBHEIX DacCyXICHHH, palOTHl ¢ CHMBONHEHEIMH (hopMamu, NIpeICTaBICHHUS
3aKOHOMEPHOCTeH M 3aBHCHMOCTEH B BHJE DaBEHCTB M HEpaBeHCTB. AireGpa mpemnaraeT 3¢ ¢eKTHBHEE
HHCTPYMCHTBI UL PEIICHHA NPAKTHYCCKHX H CCTECTBEHHO-HAYYHBIX 3aa4, HArJIALHO JEMOHCTPUPYET CBOM
BO3MOJKHOCTH KaK A3bIKa HAyKH.

ConepxarensHo-meTonudeckast MHES «DYHKIHH M rpadWKu» TECHO NEPENIeTacTCs ¢ APYTHMH
JMHUAMH  Kypca, ITOCKOJBKY B KaKOM-TO CMbICIE 3a7aéT MOC/IEN0BATEbHOCTh H3ydeHHs MarepHala.
W3ydenne cTeneHHOM, MOKa3aTeIbHOM, TorapH(pMHUIECKON ¥ TPUTOHOMETPHYECKUX (YHKIH, HX CBOMCTB
rpad)UKOB, HCIIONB30BaAHME GYHKIMI IS PEIIEeHHs 3a/1ad U3 JPYTUX YUeOHEIX IIPEIMETOB H PEATBHOMN JKH3HH
TECHO CBS32HO KAaK C MaTeMATHYECKUM aHAIA30M, TaK M C PeLICHHEM YPaBHCHHH M HepaBeHCTB. [IpH 3ToM
Gonpmoe BHUMAHHE yzenseTcs (GOPMHPOBAHMIO YMEHHS BBIPAXKATH (DOPMYJIAMH 3aBHCHMOCTH MEXKIY
Pa3AYHBIME BCIMYMHAMH, HCCIIEIOBATH MONyYeHHBIE (YHKIHH, CTPOHTH HX rpaduku. Matepuan 3toi
COnepxaTe/IbHOU JHHUK HAlC/IEH HA Pa3BUTHE YMEHMH H HaBBIKOB, [IO3BOJIAIOIIMX BHIPAXKATh 3aBUCHMOCTH
MEKIY BEIMYHHAMHM B pasHYIHOH (opMe: aHATMTHYECKOH, rpadudueckoit u ciosecHo#. Ero m3ydenme
CIIOCOOCTBYET PA3BUTHIO &ITOPUTMHYECKOTO MBIILICHHS, CIIOCOGHOCTH K OGOOIMEHHIO M KOHKPETH3AIlHH,
HCIIOJIE30BAHUIO aHAJIOTHH.

Coneprxarenpras muus «Havana MaTeMaTHYeCKOro aHaiH3a» [O3BOJSET CYMECTBEHHO DACIIHPHTH
Kpyr KaKk MaTéMaTHYeCKUX, TaK M NPHKIANHBIX 38/1a4, JOCTYIIHBIX 00y4aromuMCs, Y KOTOPBIX IIOSBIISETCS
BO3MOJKHOCTb HCCJIE[IOBaTh W CTPOMTH rpaduky (YyHKIUH, ONpeensTs X HaubGoNbIIHe W HAHMEHBIIHE
3HAYEHHS, BEMMHCIATH IIOMatd uryp u 0OBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHS Ipoieccos. JlanHas
ColepiKaTe/IbHasd JTHHHS OTKPBIBACT HOBBIE BO3MO)KHOCTH IOCTPOCHHS MATEMAaTHYECKHX MOJIENEeH pealbHBIX
CHUTYyalWH, HAXOXKICHHA HAWIYYIIEr0 PEIIeHHs B IPUKIAIHBIX, B TOM YHCIE CONMAIHLHO-3KOHOMHYECKHX,
3aja4ax. 3HAKOMCTBO C OCHOBAMH MATEMaTHYECKOrO aHaIM3a CIIOCOOCTBYET pa3sBUTHIO aGCTPaKTHOTO,
(hopMAILHO-TIOTHYECKOT0 M KPEATHBHOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHH DPaCIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M MCKyccTBe. OOydarommecs y3HAIOT O BBEIIAIOLIMXCS PE3yJbTATaX,
NOJTY4eHHBIX B X0/l Pa3BUTUS MaTeMaTHKU KaK HayKH, H UX aBTopax.

Conepxarensro-meroaudeckas JHHAS «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA 3JIEMEHTAM
TEOPHH MHOXECTB. TEeOpeTHKO-MHOXKECTBEHHBIE IIPE/CTABICHASA IPOHH3BIBAIOT BECH KYPC IIKOJIBHOI
MaTEeMaTHKHU H Mpe/UiaraioT Haubojiee YHUBEPCAIBHEIN S3BIK, 00beIUHAIOMINIT BCE pa3Jielbl MATEMATHKH U e
NPHIIOKEHHH, OHH CBS3BIBAIOT Pa3HbIC MaTeMaTHICCKHE AUCHMIUIAHBI B eMHOE Henoe. [ToaToMy BakHO HaTh
BO3MOXKHOCTb IIKOJBHUKY IOHHMATh TEOPETHKO-MHOKECTBECHHBIH S3BIK COBPEMEHHON MaTeMaTHKH MU
HCIIOJIB30BATh €r0 JIJIS BEIPAYKEHUST CBOMX MBICTIEH.

B kypce «Amrebpa M Havama MaTeMaTHYeCKOTO aHAIM3a» IIPHCYTCTBYIOT TAaKKe OCHOBEI
MaTeMaTHIEeCKOr0 MOJICIMPOBaHMA, KOTOpPBIE INPHU3BaHbI CHOPMHUPOBATH HABBIKH IIOCTPOSHHS MOJEEi
peabHBIX CHUTYal[Md, MCCIIC[OBAHUS 3THX MOJENeH C IOMOIIBIO ammapara anreGpsl W MareMaTHdecKoro
AHaIM3a ¥ HHTEPIPETAlMH IOTYyYeHHBIX Pe3y/bTaroB. Takue 3aaHus BINIETEHBI B KaXKIBIA M3 pPa3/eioB
[POTPaMMBI, TIOCKOJIPKY BECh MaTeprall Kypca IIHPOKO MCIONB3YETCs [l PeNICHHs IPHKIINHbIX 3a1ad. [Ipu
PEIICHHN PEaNbHBIX NPAKTHYCCKUX 3a1a4 y4alllMecs DPa3sBUBAOT HaOIIOJaTeNbHOCTh, YMEHHE HaXOIHTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIIOIB30BaTh AHAIOIHIO, 0600IMATh U KOHKPETH3HPOBaTh IIPobIeMy.
JleaTensHOCTE 10 (OPMHPOBAHMIO HABHIKOB PEINCHHs NPHKIAAHBIX 3a/1a9 OpraHM3yeTcsi B IIPOLECcce
H3Y9ICHHSA BCEX TeM Kypca «Anrebpa U Havala MaTeMaTHIECKOro aHaIl3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILVIAHE
B y4eGnoMm mane Ha m3yvenme Kypca anreGpsl M Hadal MAaTEMaTHYECKOr0 aHAIH3a Ha 6a30BOM YpOBHE
orBoaMTCs 2 yaca B Hexemo B 10 kacce u 3 vaca B Henemmo B 11 Kinacce, Beero 3a Ba roja obyuenust — 170
YacoB.



COJIEP’KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa ¥ BbITHCICHHUSA

Parmuonanpable  uncina. OOBIKHOBEHHBIE M [IECSTUYHBIC npo6u, TPOLEHThI, OECKOHEYHbIE
nepuoaMyeckue ApoOH. Apu(MeTHUecKHe ONepauun ¢ panHOHATLHBIMH ypcnaMi, npeoOpa3oBaHHs
QMCIIOBRIX BEIpakenuit. [[puMenenne ApoGell U NPOUEHTOB UL PELICHIS MPHIIAMHBIX 3a/1at 13 pa3IMUHBIX
oTpaciieil 3HAHHUH U PeANbHON KU3HHU.

JleficTBUTEbHBIC YHCIIA. ParHoHaibHbe U MPPALHOHATBHEIC THCIIA. ApudMeTHyecKue Onepamyu ¢
eHCTBUTENBHEIME UHCIaMA. [IpuGIMKEHHbIE BBHIYACICHAA, TMPABAIA OKPYTJICHHA, TPUKAIKA H OLIEHKa
pe3y/bTaTa BhIYHCICHUH.

Cremenh ¢ [eTsM ToKasaTeneM. CramjaprHas QopMa 3amMCH  JICHCTBUTEBHOTO  HHCIA.
Vcmos30BaHKe IoaXoasmeil (OpMEI 3aIiCcH JeHCTBUTENbHBIX YHCEN UL PEIIeHHs NPaKTHHECKHX 3a/1ad ’
[peACTABIICHHMS TAHHBIX.

ApnbMeTruecKnii KOpPeHb HATyPalbHOH —CTEICHH. JlefictBis. € apHMETHYECKUMH KOPHAMH
HATypalbHOM CTETICHH.

Cunyc, KOCHHYC W TAHTEHC YHCIIOBOTO apryMeHTa. ApKcHHYyC, apKKOCHHYC, apKTaHICHC YHCIIOBOTO
apryMeHTa.

YpaBHeHHs H HEPABEHCTBA

ToskmecTBa H TOXKIECTBEHHBIE IPE0OPa3OBaHKA.

[IpeoGpasoBatie TPUrOHOMETPUHUECKUX BEIPAXEHHUH. OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYIIBL.

YpaBHeH#E, KOPEHb ypaBHeHHA. HepaBeHCTBO, PEIICHAE HEPABCHCTBA. MeTo,1 HFHTEPBAJIOB.

Permenye eNbIX U APOOHO-pAMOHATBHBIX YPABHEHHHI H HEPABEHCTB.

Peruenue uppalioHaTLHEIX yPaBHEHHH H HEPABEHCTB.

PelneHne TPUTOHOMETPHYECKHX yPaBHEHUH.

[IpuMeHeHre yPABHEHHH M HEPABEHCTB K PEIMICHHIO MATeMATHHECKUX 3ajad H 3a7ay U3 pasIHyYHBIX
obacTelt HAYKA U peaTbHOMN KU3HH.

®ynxuun 1 rpagHkH

®yuknus, crocodsl 3aanus Gyximy. I'paduk dyuxnuu. B3aumHo 06paTHbIE QYHKITHH.

O6nacTe ONpefeleHds W MHOKECTBO 3HAYCHUH dyskmum. Hymn  dymxmaum.  IIpomexyTka
3HAKONOCTOSHCTBA, UETHBIC ¥ HEUETHBIE (yHKINH.

CrenenHas (QyHKIMS C HaTypajibHBIM U IEJIBIM MOKA3aTeNIEM. Eé cpoiictea u rpaduk. CpoiicTBa H
rpaduk KOpHs 1-0# CTENCHH.

TpuroHOMeTpHYecKas OKpPYXHOCTb, OINpEJENEHHE TPHIOHOMETPHHYCCKHX GyHKIMHA  9HCIOBOIO
apryMeHTa.

Hauana MaTeMaTH4YeCKOI0 aHAIH3a

ITociIeIoBATENLHOCTH, CIIOCOOHI 3a1aHus [IOCIeIoBaTebHOCTEH. MOHOTORHBIE IOC/ICA0BATEIBHOCTH.

Apubmernyeckas H TI€OMETpHUYECKas MPOrpecCHy. Beckoneyno yOwBawoIlas TIeOMeTpHYECKas
nporpeccust. Cymma 6ECKOHEUHO yGsIBaromeit reomerpuyeckoii mporpeccun. GopMysia CIOXHEIX IIPOLEHTOB.
Mcnoms30BaHUe IPOrPECCHH ISl PellIeH s pealbHbIX 3a/1ad PUKIIaJHOT0 XapaKTepa.

MHo:kecTBa M JIOTHKA

MHOKECTBO, OIepalki HaX MHOXKeCTBaMH. JlHarpaMMbl Ditnepa—Benna. [IpumeHeHne TEOPETHKO-
MHOKECTBEHHOTO AIIapara JUlf OMHCAHHS PEabHbIX MPOLECCOB U ABICHHUH, P PELICHUH 3a/1ad U3 JPYTHX
yueOHBIX IIPEIMETOB.

Onpeenenne, TeopeMa, ClIe/CTBHE, 0Ka3aTeIbCTBO.

11 KJIACC
Yucia 4 BHIYHC/IEHHS
HarypaibHble ¥ 1enble uhcna. I[Ipu3Haky JeTHMOCTH LEMbIX TUCel.
CremneHsb C palHOHATEHEM MoKasaTeneM. CBOHCTBA CTENCHH.
Jlorapudm uucra. JlecaTudHbIe H HATYPAIbHBIE norapu(Msl.
YpaBHeHHS H HEpaBEHCTBA
IIpeoGpasoBanye BEIPAXKEHUH, CONEPKAIIMX Jorapu(msl.
IIpeoGpazoBanue BEIpAXEHHH, COIEPIKAIAX CTENEHHU C PAllHOHAIBHBIM IIOKA3ATEICM.
[TprMepsl TPHrOHOMETPUYECKHX HEPABEHCTB.



[ToxaszarebHBIEC YPaBHEHUS U HEPABEHCTRA.

Jlorapudmudeckue ypapHeHHA H HEPABEHCTBA.

CucreMsl JHMHEMHBIX ypaBHeHHH. PemeHme NpHKIaAHBIX 3afad C MOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHUH.

CucTeMBbl ¥ COBOKYITHOCTH PallHOHAIBLHBIX YPaBHEHHH H HEPABEHCTB.

ITpumMeHeHre ypaBHEHHH, CHCTEM H HEPAaBEHCTB K DPEINCHHIO MaTeMaTHYeCKHMX 3a1a4 W 3ajad H3
pasMUYHBIX obacTell HayKH H peanbHOM XKH3HH.

@OyHKIHH | rpaduKH

Oyuxumsi. Ileprommueckue ¢Gyaknuu. [IpoMexKyTKH MOHOTOHHOCTH (YHKIMH. MakcHUMyMbl H
MHHEMYMB! QyHKHE. Hauboneee n HanMeHbIIee 3Ha9€HHE (PYHKIMA Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, HX CBOHCTBA M Ipa(HKH.

[TokaszarenbHas u jorapamMudeckas GYHKIHH, HX CBOHCTBA H IpaHKH.

Hcnone3oBanue rpadukoB GyHKIUN U pelIeHNs YpaBHEHUH W IMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB (GYHKIMH ULl HCCIENOBAHUS IPOLECCOB M 3aBUCHMOCTEH, KOTOpBIE
BO3HHKAIOT IIPH PEIICHHUH 3a/1ad U3 JPYTruX y4eOHbIX MIPEJMETOB B PealbHON JKU3HH.

Havajia MaTeMaTH9eCKOro aHaJIH3a

HenpepesHble GyHKIME. MeTo HHTEPBAJIOB JULS PELIEHHI HEPABEHCTB.

ITpousBoaHas QyHKUHH. [ eoMeTpraaecKuil U QU3HUECKUH CMBICT TPOH3BOIHOM.

[Ipou3Bo HEIE eMeHTapHbIX QyHKuui. PopMyIIbl HAX0KIEHUA POU3BOIAHON CYMMBI, IPOH3BE/ICHHS
¥ YaCTHOIO (yHKITHIA.

[TpuMeHeHue IPOU3BOAHON K HCCIeNOBaHHIO QYHKIMI Ha MOHOTOHHOCTE H SKCTpeMyMbl. Haxoxnenue
HauOOJIBINEro W HAaNMEHBIIEr0 3Ha4YeHHs (DYHKIHH Ha OTPE3KE.

[TpumMeHeHHe NPOH3BOAHOM U1 HAXOXICHUS HAWIIY4INEro PEIICHHS B NPUKIAJHBIX 3aja4ax, i
OIIpe/IeNIeHUst CKOPOCTH IIpoliecca, 3aJaHHoro (popMy ol Witk rpaduKoM.

ITepBoobpasnas. Tabmmna nepBoobpa3HbIX.

WuTerpan, ero reoMerpudeckud ©u (u3mdeckmit cMbicia. Bermcnenue uHTerpana mo Qopmyse
Herorona—Jle#i6HMLA.



IJIAHUPYEMBIE PE3VJIBTATHI
Ocpoenne ydeGHoro mnpeamera «MaTemaTHka» MAODKHO O6eCIevMBATH JOCTH)XEHHE HA YPOBHE
cpemHero o06mero oOpasoBaHMA — CNEAYIOMMX JIAYHOCTHBIX, METAlPE[METHBIX M  MPEAMETHBIX
06pa3oBaTeNnbHBIX Pe3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHEIE  pPe3yNbTATHl  OCBOEHMSI  mporpamMmel  ydebHoro  mpeamera  «MaremaTHka
XapaKTepH3YIOTCH:

['pak1aHcKO€ BOCITUTAHHUE:

c(hOpPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIIMM 00YYaIOIIErocs Kak akTUBHOIO ¥ OTBETCTBEHHOIO WICHA
poccuiickoro obImecTBa, MpPEACTABICHHEM O MaTeMaTHYECKMX OCHOBAX (YHKIIMOHMPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBJCHHH, TpoUeTyp TIpakaaHckoro obmecta (BBIOOPEI, ONPOCHl M TMp.), YMEHHEM
B3aMMO/IEHCTBOBATE C CONUATHLHBIMYE HHCTUTYTAMH B COOTBETCTBUH C X (QYHKIMAMYI M HA3HAYCHUEM.

[TarproTHYEeCKOE BOCITUTAHHUE:!

c(hOPMHPOBAHHOCTBIO POCCHHACKOH TIpPaXIAaHCKOH MACHTUYHOCTH, YBaKEHHA K MpOILIOMYy H
HACTOSAIIEMY pOCCHIICKOM MaTeMaTWKW, IEHHOCTHBIM OTHOIIEHHEM K [OCTH)KECHHAM pPOCCHHCKHX
MATEMATHKOB M POCCHHCKOM MaTeMaTHUecKOM IMKOJbl, K HCIOJIB30BaHHIO 3THX NOCTIOXKCHMH B IpYTHX
HayKax, TEXHOJIOTHAX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHMEM JyXOBHEIX [EHHOCTEH pOCCHIICKOTO Hapona; C(OpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO IMOBEIECHMS, CBS3aHHOTO C INPAKTHYECKHM IIPHMEHEHMEM MOCTHKEHHH HayKd H
JESTENBHOCTHIO YIEHOT0; 0CO3HAHMEM JIMYHOTO BKJIA/d B IIOCTPOCHHE YCTORIMBOrO Oymymuero.

DCTEeTHYECKOE BOCIIUTAHHUE:

SCTETHYECKHM OTHOIIEHHEM K MHpPY, BKJIIOYAs SCTETHKY MAaTeMaTH4ecKMX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PEIICHHAH, pacCy)KACHUN; BOCIPHHMYHMBOCTBIO K MaTeMaTH4eCKHM acleKTaM PasIHYHbIX
BHJIOB HCKYCCTBa.

®Ou3nueckoe BOCIUTAHHE:

cOpPMHUPOBAHHOCTBIO YMEHHS I[IPUMEHSTh MaTEeMaTHYECKHE 3HAHWUS B HMHTEpecaX 3[0POBOTO H
GezomacHOro o0pa3a JKHW3HH, OTBETCTBEHHOTO OTHOINEHHA K CBOEMY 3/0POBBIO (3[0pOBOE INHTAaHHE,
cOanaHCHPOBAHHEIA PEXMM 3aHATHA M OTABIXA, PEryspHas (u3uUecKas aKTUBHOCTB); (YH3AYECKOTO
COBEPIICHCTBOBAHHS, IIPH 3aHATHIX CHOPTHBHO-03/I0POBHTENBHOMN JIeATEIBHOCTHIO.

TpynoBoe BocIHTaHHE:

TOTOBHOCTBIO K TpYIY, OCO3HAHHEM IEHHOCTH TPYHOMOOWsA; MHTEPECOM K pasIM4YHbM chepam
npoQeCCHOHATBEHOM JIeSTEeNPHOCTH, CBSI3aHHBIM C MaTEMaTUKOM M €€ MPHIIOKEHHSIMHU, YMEHHEM COBEpLIATH
OCO3HAHHEIH BEIOOP OyayIeH mpod)eccHy i pealn30BBIBATE COOCTBEHHBIC JKH3HEHHBIE ILIAHBL, TOTOBHOCTBIO
K CIOCOOHOCTHIO K MareMaTHUecKoMy 0Opa3oBaHHMIO M CaM000pa30BaHWIO HA NPOTUKEHMH BCEH JKH3HH,
FOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUH IIPaKTHYECKHX 3a/1a4 MAaTEMATHYECKOH HAIPaBIeHHOCTH.

DKONOru4ecKoe BOCIUTaHHE:

chOPMHPOBAHHOCTBIO OKOJIOTHYECKON KyNbTYphl, TOHAMAHMEM BIHSAHUA CONHATBHO-3KOHOMHYECKHX
IPOIECCOB HA COCTOSHHE NPHPOAHOW M CONMANBHOM Cpefbl, OCO3HAHMEM ITIOOAIBHOIO XapakTrepa
SKOJIOTMYECKHX Ipo0ieM; OpHeHTaluueldl Ha NpPHMEHCHHE MaTeMaTHYECKMX 3HAHHWM JUIT PElIeHUS 3a1ad B
00nacTH OKpyXKaroIe# Cpefibl, IIAHWPOBAHMS TMOCTYIIKOB M OIEHKH HMX BO3MOJKHBIX IIOCIEACTBHM [
OKpYyXaroIeH cpeibl.

[lennocTn HayYHOro O3HAHUA:

¢(hOpMHPOBAHHOCTBIO MHPOBO33PEHHA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3sBHTHS HayKH H
00IIeCTBEHHOM MPaKTHKH, IOHHMAHHEM MaTeMaTH4ecKOW Haykd Kak cdephl 4eloBeYecKON IeATeIbHOCTH,
9TanoB €& pa3BUTHSA W 3HAYUMOCTH JUIA Da3sBUTHUA LMBUIIM3AIIMH, OBIAJICHHWEM SA3BIKOM MAaTEeMaTHKH H
MaTeMaTHYEeCKOM KYJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHPA; FOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO H
HCCIICI0BATEIbCKYIO ASATEIbHOCTh HHANBHIYAIBHO U B IPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI
MertanpenMeTHple  pe3ynbTaThl  OCBOEHWs mnporpammsl  ydebHoro mpemmera «MareMaTukay
XapaKTEpPU3YIOTCS OBIANEHHEM YHHBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeTCMBUSIMU, YHUBEPCATbHBIMU Pe2YASIMUEHBIMU OeUCMEUIMU.
1)  Vuusepcarvnvie nosnasamenvuwle Oeiicmeus, obecnevusaiom — gopmuposanue  6azo6wix
KOZHUMUBHBIX npoyeccos obyuaroujuxcs (oceoenue memooos NOZHAHUA OKPYHCAIOUfe20 MUpa, npumeHeHue
NO2UYECKUX. UCCNeD06aMeNbCKUX Onepauul. vmenuti pabomams ¢ undovmauuetl).



bBa3oBkle JTOrHYecKue JEHCTBHU:
BBISABJIATE M XapaKTEpH30BaTh CYIIECTBEHHBIC IIPH3HAKH MaTEMaTH4ECKUX OOBEKTOB, MOHATHH, OTHOIICHUH
MEXIy MOHSATHSIMH; (HOPMYIHPOBATH ONpENCICHHs NOHSTHN; YCTaHABIMBATH CYIIECTBEHHBIH MPH3HAK
KyaccupUKAuK, OCHOBAHU JUIs 0000IEHNS ¥ CPABHEHHS, KDHTEPHH [IPOBOAKMOTO aHAIIH3a,
BOCIIpHHHMAaTh, (OpPMYIHpOBaTh M NpeoOpa3oBBIBATh CYKICHHA: YTBEPAWUTEIbHBIC H OTPHIATCIBHEIC,
e[IMHUYHBIe, YaCTHBIE U OOIIHE; YCIOBHBIE,
BBISBJISTE MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOpeuHs B (akTaX, JIaHHBIX,
HaOIIONCHUAX M YTBEPKICHHAX; IpeUlaraTh KPUTEPHH IS BBIAB/ICHHA 3aKOHOMEPHOCTEH M IIPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HCIOJNB30BAHHEM 3aKOHOB JIOTHKHM, MEAYKTHBHBIX M HMHIYKTHBHBIX YMO3AKIIOUEHHH,
YMO3aK/IIOUeHHH 10 aHAJIOTHH;
IIPOBOIMTH CAMOCTOSTENIBHO JOKa3aTeNbCTBA MaTeMaTHUECKHX YTBEPXKICHHH (IpAMBIE W OT IIPOTHBHOIO),
BBICTPAaMBATh APrYMEHTAIMIO, [IPHBOMHTH IIPHMEPhl H KOHTPHPAMEPHI, OGOCHOBBIBATE COOCTBEHHBIE
CYXKJICHHS U BBIBOJIBI;
BEIOMpaTh Ccrmoco® pemneHus yueOHOH 3amadd (CpaBHMBATh HECKOJIBKO BapHAHTOB DEIICHWs, BBIOMpATh
HauboJIee MOAXOIAIIAN ¢ YIETOM CAMOCTOSATENEHO BhIJISTICHHEIX KPATEPHEB).

Ba3oBble HCClIe10BaTeNbCKHE AEHCTBHA:
HCIIONB30BaTh BOMPOCEI KAaK HCCIIEJOBATeNbCKHI HMHCTPYMEHT II03HaHWs; (OpMYJIMpOBaTh BOIPOCEL
(bHKCHpYIOIIHE MPOTHBOpeYHe, IpobieMy, yCTAaHABIMBATH MCKOMOE M JaHHOE, (OpPMHPOBATH THIOTE3Y,
apryMEeHTHPOBATh CBOIO ITO3HIAI0, MHEHHE;
NPOBOJUTH  CAMOCTOSTENbHO  CIUIAHHPOBAHHBEIM  SKCIIEDUMEHT, HCCIENOBaHHE [0  YCTaHOBICHHIO
ocoOeHHOCTEH MaTeMaTHUecKoro oObekTa, SBJICHHs, Mpolecca, BBIABICHHIO 3aBHCHMOCTEH MEKIy
00BEKTAMH, SBICHUSIMH, ITPOLIECCAMH;
CAMOCTOSITENBHO (hOPMYJTHPOBaTh OGOCIIEHHS W BBIBOJBI IO pe3yibTaTaM HPOBEAEHHOrO HaOIIO/CHHS,
HCCIIEI0BAHMS, OIIEHHBATh J0CTOBEPHOCTD MOJIYYSHHBIX PE3YITATOB, BEIBOJIOB B 0000IEHHI;
IPOTHO3KUPOBATE BO3MOXKHOE PAa3sBHTHE IIPOIECCA, & TAKKE BBIABHIATH IPEATOIOKEHHS O €r0 pasBHTHH B
HOBEIX YCITOBHSIX.

PaGora c uHpopmanueii:
BBISBJIATH [e(HUINTE HHPOPMAIIHH, JAHHBIX, HEOOXOMMBIX JUIA OTBETA HA BOIPOC H UL PeIICHNS 3a/laH,
BEIOMpaTh HH(QOPMALMIO W3 HCTOYHHMKOB DPA3NMYHBIX THIOB, AHAIM3UPOBATh, CHCTEMATH3HPOBAaTH H
HHTEPIPETHPOBATH MHPOPMALIHIO Pa3THIHBIX BHIOB U (OPM MIPEICTABIICHUS;
CTPYKTYPHPOBATH HH(QOPMAIHIO, IPEJICTABIATE €& B Pa3IMUHAIX (opMax, HILTFOCTPUPOBATH IPAadHICCK;
OIICHUBATH HAAEKHOCTH HH(QOPMALMH I10 CAMOCTOATEIFHO CHOPMYTHPOBAHHBIM KPATEPHAM.

2) Vnusepcanvuvie KoMMyHUKamugHble Oeiicmeus, obecnevusaom c@opMupo6aHHoCmb COYUANLHBIX
HABLIKOG 0OYHAIOUUXCAL

Of0wmenue:
BOCIPHHEMATE H (hOPMYIHPOBATE CY)KICHHS B COOTBETCTBUY C YCIIOBUAMH H LEIIMH OOLICHHS; SCHO, TOYHO,
IPaMOTHO BBHIP@KATh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, /laBarh IOACHEHHSA IO XOIy
PElIeHAs 3a1a91, KOMMEHTHPOBATh MOJy4EHHbIN Pe3y/IbTaT;
B X0e OOCYXIeHHs 3a7aBaTh BOIPOCH IO CYIIECTBY 06CyxaeMo#t Tembl, IpoOIIeMsl, pernaeMoil 3anaqm,
BBICKA3BIBATH HIEH, HAIlEIEHHbLIE Ha MOUCK PEIEeHHS; COIOCTABIIATh CBOH CYKIECHHS C CYXICHUIMH IPYTHX
YYACTHHKOB JHasora, oGHapyKMBaTh PA3IMIHE H CXOJCTBO IIO3HIHH; B KOPPEKTHOH (opme GopMyTHPOBATE
pasHOTJIACHSI, CBOH BO3PAXKCHMS,
TIPE/ICTABIIATE PE3y/IbTAThl PELICHHs 3aadd, IKCIIEPHMEHTa, HCCIe/[0BAaHHA, MPOEKTA; CaMOCTOSATEIBEHO
BBIGHPaTh (GOPMAT BEICTYILICHHS C YIETOM 3a/1ad IIPE3CHTAIlHH B 0OCOOCHHOCTEH ay THTOPHH.

CoTpyIHHYECTBO:
IOHMMATH ¥ MCIONB30BaTh MPEUMYIIECTBA KOMAH/HON U HHIUBHIYAIbHON paGOThI PH pEIIeHHH Y4eOHBIX
3a/1a4; [PUHUMATH II€Tb COBMECTHOH J€ATENBHOCTH, IUIAHHPOBATH OPraHM3AlAI0 COBMECTHOH paGOTEL,
pacIpeensTh BB PaboT, JAOroBapHBaThCs, 06CYKIaTh MPOLECC H Pe3ybTaT paboTeL; 0000maTe MHEHUS
HECKOIBKHX IOJCH;
y4acTBOBaTh B IpynnoBbx dopmax pabotsl (oOcyxaeHUs, OOMEH MHEHHH, «MO3TOBBIE INTYPMED) H HHEIE);
BBIIIOJTHATG CBOK 4acTh pabOoThl M KOOPAWHHPOBATH CBOM MEHCTBHA C JAPYTHMH HICHAaMH KOMAaH[BL
OIeHMBATH KAYECTBO CBOEr0 BKIAAa B OOINHI MPOAYKT IO KPHTEPHAM, CHOPMYITHPOBAHHBIM y4acTHHKaMH
B3aUMOIEHCTBHA.

3) Yuusepcanvuble pezyiamugnsle Oeiicmeus, 06ecneuusaiom Gopmuposanue cMlCio6bIX YCManosok
U JICUSHEHHBIX HABLIKOE IUYHOCMU.

CamMoonranuzanus:



COCTAB/AThH IUIAH, AITOPUTM pElIeHHs 3a/1aud, BBIOMpATh CHOCO0 PEIICHHsS ¢ Y4€TOM HMEHOUIMXCS
pecypcoB M COOGCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATH M KOPPEKTHPOBAThH BApHAHTHI DEIIeHHH C
y4éTOM HOBO# HH(DOPMAIHH.

CaMOKOHTpOJIB:

BJIAZETh HABBIKAMYM TI03HABATENLHOM pedIeKCHH KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBHM M MBICIHTEIBHEIX
IIPOLIECCOB, WX PE3yIbTaTOB; BIAIeTh CrocobaMu CamMONpPOBEPKH, CAMOKOHTPOJIA IpoIecca M pesyibpTara
peleHus MaTeMaTHIeCKOH 3a1a4u;

MpeaBUAETh TPYAHOCTH, KOTOphIE MOTYT BO3HHUKHYTH IIPM PEINEHWH 33/a4d, BHOCHTH KOPPEKTHBEI B
IeATeTBHOCTh Ha OCHOBE HOBBIX 0OCTOATENBCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BEIIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEedd M YCIOBHAM, OOBACHAT NPHYMHBL JOCTHXCHHS HIH
HEeJIOCTHKEHHS PEe3yJIbTATOB JAESTENBHOCTH, HaXOIHTh OIMHOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI
OcBoenne yuebHOro xypca «Ajrebpa ¥ Havaqa MaTeMaTHYeCKOrO aHAIM3a» HA YpPOBHE CPEIHErO
obmero o6pa3oBaHus ODKHO ofecneYuMBaTh NOCTWIKEHHE CIEHYIOMHMX IPEIMETHBIX 00pasoBaTelbHBIX
pe3yIbTaTOB:

10 KJIACC

Yucsa ¥ BbITHCICHHS

OnepupoBaTh NOHATHAMH: PAIMOHATEHOE M JCHCTBHTEIBHOE YHCIIO, OOBIKHOBEHHAS U ACCATHIHAS
JpoOb, IPOLIEHTEL.

BeIIomHATh aprdMeTHUECKHE OIEePaliy C PAMOHAIBHEIME | JICHCTBATEIbHEIMA YHCIAMH.

Bemoaaars MpuOIuKEHHbIE BBMUCIEHMS, HCIONb3Ys IIPaBUJIA OKPYTJIEHHS, JENarh NPHKHIKY H
OLIEHKY pe3y/IbTaTa BEMYHCICHHUH.

OnepupoBaTh INOHATHSAMH: CTENEHb C II€NBIM [OKa3aTeleM; CTaHJapTHas ¢opMa 3amudcH
NefiCTBUTENLHOTO YHMCIA, KOPEHb HATYpalbHOW CTEIEeHH; MCIIOJIb30BaTh NOAXOAAINYI0 (GopMmy 3amucu
NMEeWCTBUTEFHBIX YHCEN Ul PEIISHUA NPaKTHUYECKUX 3a/1a4 U IIPE/ICTABIICHHS JaHHBIX.

OmnepupoBaTh IMOHATHSMH: CHHYC, KOCHHYC M TaHT€HC MPOH3BOJILHOIO YIJIa; HCIIOJB30BaTh 3allMCh
IPOH3BOJIEHOTO YIIa yepe3 00paTHbIE TPHTOHOMETPHYECKUE QYHKIMA.

YpaBHeHHS 1 HEPABEHCTBA

OnepupoBaTh IOHATHAMH: TOXKIESCTBO, YPAaBHEHHE, HEPABEHCTBO, IEIO€, PallHOHAILHOE,
HppaLHOHAILHOE YpaBHEHUE, HEPABEHCTBO; TPHIOHOMETPHUYECKOE YPABHEHHE,

BrimoaHaATs npeobpa3oBaHHs TPUTOHOMETPUYECKHX BBIDAKEHMH H pelaTh TPUTOHOMETPHYECKHE
ypaBHEHHA.

BemonasaTs npeoOpa3oBaHms [EbIX, PAlMOHATBHBIX W HPPAlMOHATNBHBIX BBIDAKEHHH M pemarth
OCHOBHEBIE THIIBI IETbIX, PAIIMOHATBHEIX H HPPAHOHAILHBIX YPAaBHEHUHA U HEPABEHCTB.

[IpuMeHATs YpaBHEHHS M HEPAaBEHCTBA MJIA PELICHHS MAaTeMaTHYECKHX 3a[a4 M 3a7a4 M3 pas/IMYHbIX
obnacTeil HayKd U peabHON JKU3HH.

MonaenupoBarh peanbHBIE CHTYallMd HaA s3bIKe anreOpsl, COCTABIATh BBIPAKEHHSA, YPABHEHMS,
HEPABEHCTBA 110 YCJIOBHUIO 3a/1a9H, HCCIIeJOBAaTh IOCTPOESHHbIC MOJIEIH C HCIIOIE30BaHMUEM alllapaTa anreOpEL.

@yaxknuu 1 rpadpukH

OmnepupoBaTh NOHATHIMH: QYHKINS, CIOCOOH! 3aanust GyHKIUH, 00IaCTh ONPENETIEHUS H MHOXKECTBO
3HaueHUH GyHKIUH, rpaduk QyHKIUHT, B3aUMHO oOpaTHbIe QYHKIUH.

OmepupoBaTh MOHATHAMH: YETHOCTP M HEYETHOCTh G(YHKIMH, HyMH OQYHKIHH, IPOMEKYTKH
3HAKOMOCTOSHCTBA.

Hcnons3oBats rpaduku GyHKIHHA 1715 pelieHs YpaBHeHHI.

CrpouTs B uMTaTh rpadukd JTHHEHHOH (QYHKLMH, KBaApaTHYHOH (YHKUMH, CTENCHHOW (QYHKIMH C
LEJIBIM [TOKa3aTeIeM.

Wcnons3oBars rpaduxu GyHKIUE IS HCCIEI0BAHMUS IPOLECCOB U 3aBUCUMOCTEH IpH pelneHuu 3ajad
W3 JpYTHX YyueOHBIX TIPEIMETOB W peaThbHOM JKM3HM; BBIPAXATh (GopMynamMHu 3aBUCHMOCTH MEXKIY
BEJINYHHAMH.

Hagana MaTeMaTH4eCKOro aHAJIM3A

OnepupoBaTh MOHATHAMH: ITOCIIEIOBATEILHOCTE, apH(METHYECKas U TeOMETPUYECKast IPOrPECCHH.

OmnepupoBaTh NOHATHAMHE: O€CKOHEYHO yOBIBarOImIas reoMeTprH9ecKas Iporpeccus, cyMMa OeCKOHEuHO
yOBIBaromei reoMeTpuIecKoi porpeccuy.

3angaBath 0OCHEI0BATEIbHOCTH Pa3IMuHBIMHU CIIOCOOAMH.



Hcrnonp30BaTe CBOWCTBA IOCHIENOBATEILHOCTEM M IPOrpeccHit [ peIleHHs peallbHBIX 3a7aqy
IPHKJIAAHOIO XapakTepa.

MHoOKecTBa H JIOTHKA

OnepupoBaTh MOHATHIMHE: MHOJKECTBO, OIIEPAIlMH HaJl MHOKCCTBAMH.

Wcnons308aTh TEOPETHKO-MHOKECTBEHHBIH anmnapar JUls OIMCaHHs PeabHbIX MPOLECCOB U SBICHUH,
IIpH PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB.

OneprpoBaTh NOHATHSMHA: OIIPE/IETIEHHE, TEOPEMA, CIIEACTBUE, I0KA3ATEIIBCTRO.

11 KIIACC

Yucs1a 1 BEIYHCICHHUS

OmnepupoBaTh NMOHATHSAMHU: HATYpaJbHOE, IEJI0€ YHCIO; HCIOJIB30BATH NMPH3HAKH JETHMOCTH LENbIX
qHCell, pa3JI0XKEeHHE YHCIa Ha IPOCThIE MHOKUTENH UL PEIIeHHs 3a1a4.

OnepupoBatTh MOHATHEM: CTEIIEHB C PAIIMOHAILHEIM IIOKA3aTENIEM.

OrneprpoBaTh HOHATHAMHE: JIOTapH(OM YHCIIa, IECATHYHEIE W HaTypallbHEIE JIOrapu(MEL

YpaBHeHHS U HEPaBeHCTBA

[IpuMeHsATh CBOMCTBA CTeMEeHH [ TpeoOpa3oBaHUA BBIDAKEHHH, OIEPHPOBATH IOHATHAMHE:
MOKa3aTelbHOE YpaBHEHHWE MW HEPaBeHCTBO, peIlaTh OCHOBHBIC THIBI IIOKa3aTebHBIX YPABHEHHA H
HEPaBEHCTB.

Bemomasars npeofpa3zoBaHus BHIPOKEHHHM, COAEPIAIMHX JIOrapuMbl; OINEPHPOBATh IOHATHAMHE:
norapu()MUYECKOE ypaBHEHHE W HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI JIOrapH(MHUYECKHX YpaBHEHHA M
HEPaBEeHCTB.

HaxomuTh penreHus MpocTeHImuX TPHIOHOMETPHYECKHX HEPABEHCTB.

OnepupoBarh MOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHEHHH M €€ DPEINCHHE, HCMOJIb30BATH CHUCTEMY
JTUHEHHBIX YPaBHEHHH IS peleHus MPaKTHIECKUX 3a1a4.

HaxoauTh pelnenus MpocTeiImiX CHCTEM U COBOKYITHOCTEH palliOHAIbHBIX YPABHEHHH U HEPABEHCTB.

MojienupoBaTh peajibHble CHTYallHd Ha A3BIKE aiureOpsl, COCTABIATh BBIPWKEHHS, YPaBHCHHA,
HEpPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3a/laud, MCCIIEJ0BATh IIOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAHHEM
anmapara anreOpaL

DyHKUMH ¥ rpaduKn

OmnepupoBaTh MOHSTUSMHU: TepHOfHdecKas GYHKIHMA, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, TOYKH
sKkcTpeMyMa QYHKUHH, Hanbonblee ¥ HaMMEHBINEe 3HAUeHHs QYHKIHM Ha IPOMEXYTKe; HCIOIB30BATh MX
VT HecrenoBanus QYHKIKH, 3alaHHOH rpadHKoM.

OnepupoBaTh MOHATHAMH: rpaQUKU I[0KAa3aTEIBHOM, JOrapHQMHUYECKOH H TPHIOHOMETPHYECKHX
¢yuxnuit; uzobpakaTs WX HAa KOOPAMHATHOH IUIOCKOCTH M HCIONB30BaTh UL PEIICHHS YPaBHEHHH H
HEpaBEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTH IpadMKy JHHEHHBIX YpaBHEHHH H HCIOJB30BaTh HX UL
pelneHus: CUCTEMBI JIMHEHHEIX YPaBHEHHH,

Ucroms3opate rpaduka GpyHKIH 1 HCCISIOBAHMS IPOIECCOB ¥ 3aBUCUMOCTEH U3 JPYIUX y4eOHBIX
JUCLUTUIAH.

Hagaa MaTeMaTH4eCKOI0 aHAJIH3a

OnepupoBaTh [OHATHSMH: HeIpepbiBHAs (QYHKIHSA, NPOM3BOAHAA (YHKUHH; WCIONB30BaTh
reOMEeTpU9ecKhil ¥ HU3HIECKHil CMBICII IPOXU3BOIHOM JIJI PEIICHUA 3a/1a4.

HaxoJWTEs MPOM3BOAHEIE SNIEMEHTapHBIX (YHKIMH, BEIUHC/IATH IPOM3BOIHEIC CYMMBI, IIDOM3BEICHNA,
9acTHOTO QyHKIIHHA.

Hcnonp30BaTh NPOM3BOJHYIO U HCCICHOBAHUA (YHKIMH HA MOHOTOHHOCTE H OKCTPEMYMBEI,
PUMEHSTH Pe3yJIbTAThl HCCIEN0BAHHA K IOCTPOEHHIO rpaduKOB.

Henoms308aTh MPOH3BOJHYIO IS HaXOXKICHHS HAWIyYIIero pelleHds B NPUKIaJHBIX, B TOM 4YHCIIC
COUHANBHO-3KOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh NOHATHAMH: MEpBOOOpa3HAas M HHTETPAl; IIOHAMATh I€OMETPHYECCKHN H (PU3MYCCKHH
CMBIC]I HHTETpaa.

Haxouts meproobpasusie 31eMeHTapHBIX (DYHKIHif; BEMMucisTh wHTErpal mo dpopmyne HeioToHa—
Jleitbuua.

Pemath NpUKJIAIHBIE 3a]a4d, B TOM HHCIE COIHATBHO-DKOHOMHYECKOTO H (H3HYECKOIO Xapakrepa,
CpeAcTBaMH MaTEMaTHYECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC =
Ne KoangecTBo 9acos DyieKTpoHHbIE (IHPPOBHIE)
HanmenoBanue pasjiejioB H TeM IPOrPAMMEI
n/n Bcero Konutpoabubie | Ilpakraueckue | 00pazoBareibHbIe pecypebl
pabdoTsl paboTsl
1 MHoxecTBa pallHOHAIBHBIX M ICHCTBHTENBHEIX YHCEIL. 14 1 bubmiorexa [{OK
Panmonanbueie ypaBHEHHs M HEPAaBEHCTBA https://m.edsoo.ru/1568aba3
2 | ®yuxuun u rpadpuku. CTeneHs ¢ nebM MoKasaTeIeM 6 Enﬁﬁgiﬁﬂgﬁn 568aba3
3 Apupmernyeckuii KOpeHb N—OH CTENEHH. 18 1 bubmoreka [JOK
HppanuonanbHble ypaBHEHUA W HEPABEHCTBA | https://m.edsoo.ru/1568aba3
4 ®opmynsl TpuronoMerpun. Tpuronomerpudeckue ) 1 Bubmiorexa IIOK
ypaBHEHHS! https://m.edsoo.ru/1568aba3
5 [HocnenoBaTerbHOCTH U IPOIPECCHA 9 Submiawess L0k
| https://m.edsoo.ru/1568aba3 |
6 TToBTOpenue, 0600mEenne, CHCTEMATH3AHA 3HAHHHK 3 1 Enﬁgjffr};i{;{i{_}rﬁjl 568aba3
OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 68 4 0




11 KJIACC

No H KonngecrBo uacoB duexrponnblie (HudpoBbIe)
ANMEHOBAHME PA3/IeJIOB H TEM POrPaMMbl
/o Beero | Konrponsusie | [lpakruueckue | 00pasoBaTebHbIC peCypeb
padoTeI paboTel
1 Crenens ¢ panoHanbHbIM rokasateneM. [TokasarensHast GyHKIHS. 12 1 bubmorexa [JOK
[TokazaTenbHble YpaBHEHHUS H HEPABCHCTBA https://m.edsoo.ru/f1 1 c4afd
) Jlorapudmugeckas pyuxnus. Jlorapudmuueckue ypaBHeHus | 12 bubsmorexa ITOK
HEpaBEeHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpugeckne GyHKIUHE U HX rpaduku. TparonomeTpudeckue 9 1 bubmmoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/f11c4afd
4 I u Bubimorexa [JOK
pousBoaHast. [[pumenenne npou3BoaHOK 24 1 ttg 1 edsto.ra L [otaRt
5 | Mverpar & ero mpRMercmax 9 s/ edso0ufl Lodafd
6 CHcTeMBI ypaBHEHHIA 12 1 E:S:?fr;ee@fzasionfff £l Ledafd
5 | Bubmiorexa LOK
e v https://m.edsoo.ru/fl1c4afd
8 [ToBTOpenue, ob6obmenue, cucTeMaTH3aNus 3HAHUMA 18 2 Eggﬂ?ﬁe;{das?oofu f11cdafd
FOBIJ.IEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 102 6 0




NOYPOYHOE IINTAHUPOBAHME

10 KJIACC |
Ne KoanuecTBO 9acoB Hara
i Tema ypoka B | K n i JaexTponubie HHPpoBLIE
cero  Konrpoiasubie PaKTHYECKHE 06pazoBaTE/LHBIE PECYPEDI
] padoThI padoTsl
1 MHOXeCTBO, Ollepallii Haj MHOKecTBaMH. JlmarpaMMel | 01 memens | buomoreka IIOK
Ditnepa—Benna centsabps | https://m.edsoo.ru/746d5dce
9 Panmonansapie yncia. OOBIKHOBEHHBIC H JECATHYHBIC 1 | 01 menens | bubmaorexa LIOK
Apo6H, MPOLEHTHI, OeCKOHEeYHbIe IIepHOIIecKre Ipotu cenrsiops | https://m.edsoo.ru/be888093
3 Apudmerndeckue onepamnyy ¢ paliOHAIbHEIMHA 1 02 memens | bubmmoreka [{OK
YHCIaMH, TpeoOpa3oBaHysl YHCIIOBBIX BhIPAKCHHH centsbps | https://m.edsoo.ru/4d7f95fe
cenTsaOps | https://m.edsoo.ru/44dd1046
peabHOM HKU3HA
; Pt | 0 v | Bamorea 10K
e i st TP cemtsGps | https:/m.edsoo.ru/d99d8c74
peanbHOM KU3HA
6 JleiictBuTenbHBIC Yica. PaunonanbHbe H 1 03 menens | bubmmorexa LIOK
HppalHoHAILHBIE YKCIA centsibps | hitps://m.edsoo.ru/2f36a36f
7 ApudMeTHYecKre ornepanuy ¢ 1eHCTBHTEIbHBIMA 1 04 megens | bubmmotexa L{OK
YHCIIAMH centsbps | https://m.edsoo.rw/a97a12d9 |
g ITpubmKEHHBIC BEIMUCIICHHS, IIPABHIIA OKPYTJICHHUA, 1 04 senens | bubimmoreka [JOK
NPHUKH/IKA H OICHKA Pe3yIbTaTa BhIYHCICHHIH centsabps | https://m.edsoo.ru/cb723fbd
9 ToxaecTsa u TOKAECTBEHHEIE TpeodpazoBaHus 1 01 nenens | Bubmorexa LIOK
) okTa6pa | https://m.edsoo.ru/3a23ac15
10 | YpaBHeHHe, KOPEHb YPaBHEHHS 1 01 nepens | buOmmoresa LIOK
’ OKTs0pst https://m.edsoo.ru/11ac68be
11 | HepaBeHCTBO, perieHHe HEPABEHCTBA 1 ORI AR Ok
$ OKTOpS https://m.edsoo.ru/50bdf26d
02 nenens | bubnuorexa [{OK
13 | Mot ramgsin : OKTAOps https://m.edsoo.ru/775f5d99 |
13 Pemenne 1eaBIX ¥ APOGHO-PAMOHABHBIX YPABHEHHN H 1 03 menens | bubmaorexa [{OK
HEPaBEHCTB OKTAOpS https://m.edsoo.ru/6ec7al07
14 | pamomeanas & serereants e, | 1 G | BESOOiERETION
p 2 OKTA0ps https://m.edsoo.ru/1914a389
allMOHATbHEIE YPAaBHEHUS H HEPABEHCTB




15 Oynknus, ciocoOsl 3ananns Gysxiun. Bzanmuao 04 menens | bubmmorexa [{OK
obparhsle HyHKIHHA OKTAOPS https://m.edsoo.ru/226ecabf
I s o4z | BaSmorera LOK
' ' okT6ps | https://m.edsoo.ru/763e75ee
3HAKOIIOCTOSIHCTBA
17 | Yérnbie 1 HeuéTHBIE PYHKIIHH 05 megenst | Bubmaorexa [JOK
OKTAOPA https://m.edsoo.ru/ff4564ad
18 Crenensb ¢ nenbv nokasarenem. Ctannapraas Gopma 05 mepens | bubmmoreka [{OK
3aNACH NEHCTBATENLHOIO YHCHa OKTs0ps https://m.edsoo.ru/66446d3¢
B | i 02 e, | Biimenn TOK
HOsIOpst https://m.edsoo.ru/6eadc6f1
3ajaq M IPEACTABICHHUS JaHHBIX 4
20 Crenennas pyHKIHUS ¢ HATYPAIBHBIM U LIEJIBIM 02 wexenss | Bubmmorexa LJOK
nokazareneM. E€ cBoiicTBa u rpagux HOsIOpst https://m.edsoo.ru/3f25a047
21 | Apubmerndeckuii KOpEeHb HATYPAIBHON CTEIIEHN 03 s | Batiiuorcs HOR
s HOSIOpst https://m.edsoo.ru/d82¢36d4
22 | ApudmerHdecknii KOPeHb HATYPAILHOM CTEIIECHH O3 megeny; | Brdustonxs HOK
HOAOpsT https://m.edsoo.ru/fe7fc4db
23 CpoiicTBa apu()METHISCKOTO0 KOPHA HATYPATHHOMH 04 menens | bubmmorexa [JOK
CTENEHH HOSI0pst https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apH)METHIECKOr0 KOPHA HATYPAILHOMH 04 memens | budmumoreka [JOK
CTEeIeHH HOSIOPs https://m.edsoo.ru/c3389865
25 CpoiicTBa apu)METHIECKOr0 KOPHA HaTypalbHOM 01 memens | bubmuoreka [{OK
CTEeNeHH i nexabpst https://m.edsoo.ru/444¢4b9¢
26 | JleiicTeus ¢ apudMETHUECKHUMH KOPHSIMH N—O0i CTENEHH Ol mgpens: | Bumsmroxs LIDK
nexabps | https://m.edsoo.ru/54b815c5
27 | JleficTBus ¢ apu()METHIECKHUMH KOPHSIMH N—OH CTENIEHH 0% moneos. | Batummorenc TG
Jnexabps https://m.edsoo.ru/83105a0e
28 | JleiicTBus ¢ apuMETHISCKUMHE KOPHSAMH N—OH CTENEHH DERCHRRS | D]
nexabps https://m.edsoo.ru/2ablc7be
29 | JlelicTBus ¢ apu(h)METHUESCKUMHE KOPHSIME N—OH CTENCHH ' 03 mepens | bubmoteka [JOK
nexabps https://m.edsoo.ru/eacb053¢c
30 | JeiicTBus C apHMETHIECKUMH KOPHSAMH N—OH CTENEHH VA DREREE | SoT LG
i nexabps https://m.edsoo.ru/8adSadas1
31 | PemeHne HppanHOHANBHBIX YPABHEHHH W HEPABEHCTB Pimagne Babmomera LIUK
neKxabps https://m.edsoo.ru/69106ae7




9 | Do i S 04 penens | bubmorexa [JOK
PPRETRONATDHAE TRanHEIES JLECRaeuE e nexabps https://m.edsoo.1u/9362fead
33 | Pemenue u HMOHATBHBIX i 1 HE 02 megenx | Bubmaorexa LIOK
ppatt st sIHBapsI https://m.edsoo.1u/78d9b391
34 | Pememme - 02 nepenss | bubmaorexa [IOK
s i i i SIHBAPSI https://m.edsoo.ru/de7ca33e
35 | Pemenue u OHAIILHBIX ypaBHEHHH U HEPABEHCTR Glmcpene | BAGmDEGR LK
PEae P - P STHBapsI https://m.edsoo.ru/87e5e52d
36 | CpoiicTBa u rpaduk KOpHS n-0i CTENeHH U5 mopemg. | Sufeorees TIOK
i P SIHBApSI https://m.edsoo.ru/eb0ccSe3
37 | CpoiicTBa 1 rpaduk KOpHS n-oi CTENEHH CRuypE | Betsmbress LK
P P sHBapsi https://m.edsoo.r/5f29b9b5 |
5 E_{):gzisz p];a:lfiom 1o Teme "Apudmernyeckuii KOpeHb Odneneny | Bubmorexa TIOK
= FRANACEEISRING S pasiorint | STHBapsi https://m.edsoo.ru/f13af630
HEPABEHCTBA
W | R —— 01 memens | bubmuorexa [JOK
PR, R i tbeppans https://m.edsoo.rw/5f605ed0
40 | C 01 menens | bubmmorexa [TOK
HHYC, KOCHHYC ¥ TAHT'€HC YMCJIOBOI'O apryMeHTa P hitiss:/on. 6o 10/ecofIdTe
a1 ApPKCHHYC, apKKOCHHYC H apKTaHI'€HC YHCIIOBOIO 02 senens | bubmorexa [{OK
| aprymenra dbespans https://m.edsoo.ru/b8f5d49a
4 ApPKCHHYC, apDKKOCHHYC ¥ apKTaHI'€HC YHCJIOBOTIO 02 memens | bubmaoreka LIOK
apryMmeHra ¢espans https://m.edsoo.ru/f1{{9220
43 TpuronoMmerpuyeckasi OKpy>KHOCTb, OIIpeJieJIieHHe 03 menens | bubmorexa [{OK
' TPHIOHOMETPHYECKHX (QYHKIHHA YHCIOBOIO apryMeHTa ¢deppans | hitps://m.edsoo.ru/6df195a0
44 Tpuronomerpuueckas OKpy>KHOCTB, OIIpEJICJICHHE 03 menens | bubimmorexa LIOK
TPHIOHOMETPHYECKHX (YHKIHIA YUCIIOBOTO apryMeHTa (heppans https://m.edsoo.ru/6b61c578
04 menens | bubmmorexka [{OK
45 | OCHOBHBIE TPHIOHOMETpHYECKHE (POPMYIIBI dienties https://m.edsoo.r/6ed2b3ba
04 penens | budbimorexa [TOK
46 | OcHOBHEIC TPHTOHOMETPHYCCKHE (GOPMYIIBI dieigiaii HitbegAiEn edsoo sl fodiDads
47 | OcHOBHBIE TPHTOHOMETPHYECKHE (POPMYITEI V1 nengaa | Satamariies QK
® P i MapT https://m.edsoo.ru/b8a0ff2f
01 nepens | bubmuorexa LIOK
48 | OCHOBHBIE TPUTOHOMETPUYECKHAE (HOPMYIIBI - hitps://m.edsoo.ru/12d1413c
49 | IlpeoOpa3oBaHHE TPUTOHOMETPUIECKUX BHIPAKCHHH 02 mepena | bubmmoreka [[OK




MapT https://m.edsoo.ru/e248c5fc
% 02 memens | bubmorexa [JOK
50 | [Ipeo6Gpa3oBanue TPHrOHOMETPHUYECKHX BBIPAKEHHH - https://m.edsoo.ru/09bas5b3d
- 03 memens | bubimorexa [{JOK
51 | llpeoOpa3oBaHue TPUTOHOMETPHIECKHAX BBIPAKCHHH - it i e ol BhES Ads
‘https:/m. X
03 megens | bubimoreka [[OK
52 | IlpeobpazoBanue TPUrOHOMETPHUECKUX BHIPAKESHHUH MApT R
53 | [IpeoGpazoranue TPUIOHOMETPUYECKHX BRIPAYKEHHH glip}:iem E,:;g:}iﬁﬁeexé iorI:fS £2598b5
01 memens | bubmmorexa ITOK
il i e anpers https://m.edsoo.ru/6baefel9
w 02 memens | bubmmoreka [[OK
55 | Pemenune TpUroHOMETPHYECKHX YPaBHEHHH U bittps- i, sdiscio palalfd141
. N 02 genens | bubmmorexa [TOK
56 | Pemenne TPHrOHOMETPHYECKUX YpaBHEHHI anpens https://m.edsoo.ru/65a0£2d0
B = 03 menens | bubmuoreka [{OK
57 | Pemuenue TPUrOHOMETPHYECKUX YPaBHECHHH - https://m.edsoo.rw/0d8a770d
. 03 mepens | bubmuorexa [{OK
58 | Pemenne TpUrOHOMETPHYECKHAX YPABHEHHH — https://m.edsoo.ruw/cec28774
” 04 menens | bubmmoreka LIOK

59 | Pemenue TpUrOHOMETPHYECKHX YPABHEHHH anpens Sl skion ilbBesatan

60 O606menue o reMaM "OCHOBHBEIE TPUTOHOMETPHIECCKHE 04 menens | bubmmorexa [[OK
dopmyisl. TpuroHoMeTpuyeckie ypaBHeHus " arnperst https://m.edsoo.ru/ae44acdc
KonTposbHas paboTa no Teme "®@opmyist 05 soamne | Bidiamonenn TRV

61 | rpuronomerpuu. TpuroHomMeTpuyeckue anpens hitps://m.edsoo.r/b46a8228
ypaeHenus"/Bcepoccuiickasi mposepounas pabora o 5

62 Urorosas xouTponeHas pabora / Bcepoccuiickas 05 menens | bubimoTeka LIOK
npoBepoyHas pabora anperns https://m.edsoo.ru/188bbfbc

63 06061menue, cHcTeMaTH3aMs 3HAHUHA 32 Kypc anreOpsl 1 01 venens | bubmuorexa IJOK
HavaJl MaTeMaTHieckoro ananm3a 10 xracca Mai https://m.edsoo.ru/33e6629%
ApudmerHdeckas H reOMETpHYECKas IIPOTPECCHH. 1) | X N——

64 | Uicmonp30BaHHUE MPOTPECCHH UL PEIICHUSA PEAIbHBIX - httns:/m edson.rald3 666985
3a7a4 OPUKJIAJHOrO Xapakrepa _ — ]
beckone4yHo yObIBalOmas reOMETPAIECKas POrPECCH. 09 neneax | Babimomens TIOR

65 | Cymma GeckoHeuHO yOBIBAOMIEH reOMeTpHYECKOH S httts://m. eddoo s 1ebEIob1

[POrPEeCCHH




|66 | @opMyna CIOMKHBIX TIPOLIEHTOB 1 02 sepenx | Bubmiozesa LIOK
! Mai https:/m.edsoo.ru/538fc437

67 | ®opmyna CIOKHBIX IIPOLIEHTOB 1 ea s | BaGouesena (U5
Maii https://m.edsoo.ruw/c2627eca

68 O6o01menne, cucTeMaTH3alHsl 3HaHUi 3a Kypc anreOpsl 1 1 03 menenst | bubmorexa IIOK
Hayasl MareMaTrdeckoro ananu3a 10 xmacca Mai https://m.edsoo.ru/49f1b827

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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11 KJIACC

Ne KoaniecTBo 9acoB
ol Tema ypoka B ” i Hara InekTponHbie NEGpOBLIE
cero ORFPIRIIC PAKTHNCCKHE | yyvyenna | 06pasoBaTebHbIE pecypebl
padoTsI paboTeI
1 Crenens ¢ panMoHaIbLHBIM [I0OKa3aTeNIEM 1 0L weiign | Buhwroreis HOK
centsaOps | hitps://m.edsoo.ru/a52939b3
2 CgoiicTBa cTENEHA 1 01 pezens | Bubmaorexa IIOK
] cerrs6ps | https://m.edsoo.ru/ff601408
3 [Tpeobpazopanue BEIpAKEHUH, CONEPIKAIIUX 1 01 wenenst | Bubmuorexa [JOK
paIoHaNbHbIE CTEIIEHH cenrsbps | https:/m.edsoo.ru/3d87¢248
4 [IpeoGpazopanue BEIpaXXEHUH, COJIEPIKALITHX 1 02 wenenss | bubmuoreka [JOK
palOHATBLHBIE CTENECHH cenrsbps | https:/m.edsoo.ru/343c6b64
5 IIpeoOpazoBanue BbIpaKeHHH, COAECPIKALINX 1 02 memenst | bubmuorexa [JOK
palHOHAIBHBIE CTEIICHU centsops | hittps:/m.edsoo.ru/4064d354
6 [loxaszaTensHbIC YPaBHEHHS W HEPABEHCTBA 1 02 mepens | BuGmwayesa LIOK
centsiOpst | https:/m.edsoo.ru/be76320c |
7 [ToxazarensHbIe ypaBHEHHUS U HEPABEHCTBA 1 03 mepen | Emaorcgs LUK
centsOps | https:/m.edsoo.ru/3d408009
8 IToxa3arenbHpIe ypaBHEHHS H HEPABEHCTBA 1 @3 meaeny | BeGnmoresca LUK
centssOps | https:/m.edsoo.ru/bd5ff0ec
9 [ToxazaTenbHBIE YPAaBHEHHS U HEPABEHCTBA 1 03 zezens | Babmaorexa LIOK
centssOps | https:/m.edsoo.ru/cebf10c6
10 | [Toxa3zarensHble ypaBHEHHS H HEPABEHCTBA 1 O | Butmeres LUK
cenTsiOps | https://m.edsoo.ru/536de727 |
11 | ITokasarenbHas GyHKIHS, €€ cBOHCTBA H rpaduk 1 (9mancps | Bakanoresa LIOK
’ centsibps | https:/m.edsoo.ru/85bc8132
3 | i e Matmmeis: | | O4megens | Bamorexa IIOK
Horiesmts IS centabps | https:/m.edsoo.ru/58e8e22
yPaBHEHHS paBeE
01 menens | bubmmoreka LIOK
il s i i 1 oxtsi6ps | https:/m.edsoo.ru/3e3230d4
14 | JlecaTHuHBIC W HATypalbHbIE JIorapuGMBI 1 0l megena | Btmprexa LIOK
OKTAOpS https://m.edsoo.ru/lea72162
15 | IIpeoOpazoBanue BEIPAKEHUH, COEPKAIMX JIOrapH (MBI 1 E;Ti%iim Eggﬁ&me?siorﬁl 4a48154c
16 | IlpeoGpazopanue BEIpaXKEHHUIT, COEPIKAMMIX JIOrapH (MBI 1 Ussepeny | oatomeomen LIOK
’ OKTAOpS https://m.edsoo.ru/4beff03b




17 | IIpeo6 . 02 menens | bubnuorexa IJOK
peOCHAsDYRINS SRS, EO A ST APl O oktsibps | https://m.edsoo.ru/fe189f2d
18 | Ipeo6 " 02 memens | Bubmmorexa [IOK
peobpasonarHe Bmpmcm_m_’ co,f[epman:mx TorepBEna OKTAOPA https://m.edsoo.ru/fadb8aa5
19 |11 03 megens | bubmuorexa IJOK
SEApRpNICICCRIG §patiichnN 4 HepaBeHcTB_a OKTs10ps https://m.edsoo.r/3034724e |
20 | Jorapud 03 mepens | bubmmorexa IIOK
FAPHIPMURCCKHC YpARHCHI M Hepanercsa oktsabps | https://m.edsoo.ru/712ac2d9
21 | 03 menens | bubmaorexa LJOK
GIajMBSECkue yARIBHIRE U HEpROGHUTR OKTAOps https://m.edsoo.ru/9e3f4bc9
7 |7 04 menens | bubmmorexa [JOK
orapu()MHIECKHEe YPABHEHUs] U HEPABEHCTBA e Levas<ivn. adsos vl Sl
; . . 04 nenens | bubmorexka [JOK
| 23 | Jlorapudmuueckas (yHkius, €€ cBoHCcTBa U rpadgux —— httos://m.edsoo.ru/d68bbe9d
P 04 memens | budmaoreka I{OK
24 | Jlorapudmugeckas pyHKIuS, e€ cBOHCTBA H rpapuK oKTH6DA itowees o B dsﬂ). /94102051
u 05 mepens | bubmuoreka IJOK
25 | TpuroHomeTpudeckue QYHKIHH, HX CBOHCTBa U rpauKu sxasbis https://m. edsoo.ru/bec 646
@ 05 mepenss | BuGmorexa LIOK
26 | Tpuronomerpuyeckue GyHKIIHH, UX CBONCTBA H rpaduKu i Ettoselion. cdsot /dsdb0ih
i . 05 mepens | bubauorexa [JOK
| 27 | Tpuronomerpu4eckue QYHKIHH, HX cBOHcTBa U rpadyuKu oxratips https://m.edsoo.ru/baddad6d
| . 02 menmens | bubmuorexa [JOK
28 | TpuroHomeTpudeckue QyHKIHH, UX CBOMCTBA U rpaduKu — hittie it edscs Fa b 3ess
02 menens | bubmorexa [JOK
29 | Ilpumepsl TPUTOHOMETPHYECKHX HEPABEHCTB - s https://m.edsoo.ru/5272b0a1
i | 02 memens | bubmorexa [[OK
STl e i i e S mos6ps | https://m.edsoo.ru/0c837397
03 menens | bubmmorexa [{OK
31 | IlpuMepsl TPUTOHOMETPHYECKMX HEPABEHCTB ———" hitos://m.edsoo.ru/e6e1901E
ps://m. s
03 menens | bubnuorexa [JOK
A2 [Viprosspra TpRTOEGMETPRARCKEN HEDRRCHOIS nos6ps | https:/m.edsoo.ru/0f903¢75
| KonTposnshas pabora 1o reme "Jlorapupmugeckas |
13 ¢yrkuus. JlorapupMudeckue ypaBHEHUS H 03 menens | bubimorexa [IOK
HepaBeHcTBa. TpuronoMeTpuyeckue GyHKIMA U HX HOAOPsA https://m.edsoo.ru/10130727
rpaduxn. TpuronomMeTpuyecKue HepaBeHcTpa' i
34 | HenpepoiBHbie QyHKIHH 04 nenens | bubmoreka [IOK




HOsIOpst

https://m.edsoo.ru/403bfb0d

04 nenens | bubimoreka [OK
35 M
FRGIV BTSN TN PR HRR P pRROISTS HOSIOps https://m.edsoo.ru/6db0b423
36 | M 04 penens | bubmaorexa [JOK
FIL FPARREAI0D BAE PEERRRE NEpaRoReTR HOSOPsI https://m.edsoo.ru/Oadbeelb
01 menens | bubmoreka LIOK
37 | IlpousBojHas
P MEASL (Y K Jiexabdps https://m.edsoo.ru/0731ad3d
01 menmenst | bubnmuorexa LIOK
38 | Ilpous
POISBOMNER (yRRIIE nexabpst | https:/m.edsoo.ru/723dd608
39 | 'eomeTpudecknii B (PU3HYCCKHI CMBICIT IPOU3BOHOMN UL memeny | HeSmgmons LOK
nexabps https://m.edsoo.ru/6c8d36ff
. o 02 menens | Bubmmorexa IJOK
40 | l'eomerpryecknii
P % DESEORCERE CHEIGT HpaRsBo ol nexadps https://m.edsoo.ru/a413eca9
- 02 menens | Bubmmorexa IJOK
41 | Ilpo
o et e nexabps htips://m.edsoo.r/c7550e5f
42 | IIpousBomHbIe AIEMEHTapHBIX (DYHKITHI VETESEAY | NCHREN LI
nexaopst https://m.edsoo.ru/14ab3cdb
43 | [IpousBosHas CyMMBI, IIPOM3BEIEHHS, YACTHOrO (PyHKIMI 05 megenn | Enburmorexa [IOK
nexabps https://m.edsoo.ru/c12a0552 |
u 03 mepenst | bubimoreka [{OK
44 |11
POFSBOTRAR CYMIH, IPOUABSHEHR, SRCTHOTS: (il nexabps https://m.edsoo.ru/d598{201
3 03 menens | bubmaoreka [[OK
45 | IIpousBonHas cymm
poioAs i S jexabps | https://m.edsoo.ru/1de34d4d
46 [Ipumenenne TPOM3BOIHOM K MCCIIEIOBAHHUIO (DYHKIIHMIA 04 memens | bubmoreka I[JOK
HAa MOHOTOHHOCTH H SKCTPEMYMEI nexkabpst https://m.edsoo.rn/17af2df9
47 [Tpumenenre OpOM3BOAHOM K UCCIIEIOBAHMIO (YHKIUI 04 wenens | bubmmorexa [JOK
Ha MOHOTOHHOCTH M 9KCTPEMYMBI nexabps https://m.edsoo.ru/a8ca5ad4
48 ITpuMeHeHre NPOU3BOAHOM K HCCIIEMOBAHUIO (hYHKIHI 04 nepmenss | bubmmorexa [JOK
Ha MOHOTOHHOCTh M 9KCTPEMYMBI JieKkabpst https://m.edsoo.ru/0b411edd
49 [Tpumenenre OPOU3BOAHOM K UCCIIENOBAHUIO (YHKITHI 02 penens | bubmuorexa [JOK
Ha MOHOTOHHOCTH M 9KCTPEMYMEBI STHBaps https://m.edsoo.ru/cafObd2f
50 Haxoxaenne HaubobIIero H HAMMEHBIIErO 3HAYCHHS 02 senenss | bubmaorexa [{OK
| dynKImy Ha OTpe3Ke STHBapst https://m.edsoo.ru/fac78{05
51 Haxoxaerre HanOOIBIIEro 1 HAUMEHBIETO 3HAYCHHUS 02 menenst | bubmmorexa IJOK
(GYHKIHK HA OTpE3KE SHBAPS https://m.edsoo.ru/fb6a8act
52 Haxoxnenne HauGoIbIIero 1 HaHMEHBIIEr0 3HAYCHHS 03 wenens | bubmuorexa [JOK
(GYHKIHK HA OTpe3Ke sTHBapS https://m.edsoo.ru/cffcb7e5




Haxoxnenue HauOOoIpIIEro H HANMEHBIIET0 3HAYSCHHA

03 menens

bubmuorexa [JOK

> bysKIIME Ha OTpe3Ke sHBaps https://m.edsoo.ru/d9469916
54 Haxoxnenue HanOOJIBINEro ¥ HAWMEHBIIETO 3HAYCHUSA 03 menens | bubmorexka [TOK
¢yHKIHN Ha OTpe3Ke SIHBAPA https://m.edsoo.ru/ad15000e
55 Haxoxcnenue HanboJIbImero 1 HAMMEHBIIET0 3HAYCHUA 04 menenst | bubmiorexa LJOK
bynxun Ha oTpe3Ke AHBaps https://m.edsoo.ru/86adcbfd
ITpuMeHeH#e POM3BOIHOM /ISl HAXOXKICHHS
5¢ | HAHIYHIICTO PEIICHUs B IPHKIAIHBIX 3ajadax, I 04 mezens | bubmrorexa IIOK
onpe/ieNeHrs CKOPOCTH TpoIiecca, 3aIaHHoro GopMyIioi SHBaps https://m.eds00.1u/13205d80
WM rpadguxkom
57 Konrtponsnas pabota no Teme "IIpoussomnas. 04 pepens | bubmorexa LIOK
[IpuMeHEeHHE NPOU3BOIHOM" siHBapsl https://m.edsoo.r/f8ed599 |
01 megens | bubmuorexa IIOK
58 | IlepBoobpasnas. Tabmuia neproobpasHBIX @eBP_E’lnﬂﬁ hitps://m.e dsif).n Jd777edf8
59 | Ilepoo6pasnas. Tabmmna neppoobpasHbIX ?@L:;alfam ﬁggﬁﬁiﬁsi{?fﬂ 0c3697b
60 WnTerpai, reoMeTpHYecKHi U (PU3HIECKHA CMBICH 01 menens | bubmorexa [IOK
HHTErpaia dberpans https://m.edso0.ru/391272c9
61 Wnrerpain, reoMeTpuueckiid B pU3HYECKHi CMBICT 02 menens | bubmmorexa [IOK
HHTErpana (eppans https://m.edsoo.ru/d359{b5f
62 Unrerpain, reoMeTpHYuecKuil B PU3HIECKAH CMBICIT 02 mepens | bubmmoreka L{OK
| MHTErpana (espais https://m.edsoo.ru/07eb464b
63 Brrancnenue uHTErpana mo gopmyie 02 wenenst | bubnuoreka LIOK
Helotona—Jleiibnnna (pespais https://m.edsoo.ru/b9b225¢3
64 Bsraucnenne wHTerpana no gopmyie 03 gemens | Bubmorexa [OK
Herotona—IJleiibnuna despans https://m.edsoo.ru/b800deb4
65 Borauciienne naTErpana mo gopmyse 03 menens | bubnuorexa [JOK
Herorona—Jleiibuuia derpans https://m.edsoo.ru/fSeed075
66 Beraucnenne uaTerpana no Gopmyine 03 pemens | Bubmmorexa [{OK
Hrrorona—Jleiibauna Gbeppans https://m.edsoo.ru/41da431a
67 | CucreMbl THHEHHBIX YpaBHEHUH Od-sienene: | Batmanszs IIOK
bespas https://m.edsoo.ru/b648235a
68 | CucreMsl THHEHHBIX YpaBHEHHH 04 wepenn. | BaGoreia LIOK
(eBpaisa https://m.edsoo.ru/5ab83864
69 Pelmenue MPUKIAIHBIX 3a/1a4 ¢ HOMOIIBIO CHCTEMBbI 04 nenens | bubmuoreka [JOK
_ JIMHEHHBIX YPaBHEHUHA | despans | https://m.edsoo.ru/add65eeS
70 | Pemenue NpHKIAIHBIX 3a/1a4 C TIOMOIIBIO CHCTEMBI 01 menens | bubmuorexa IIOK




JMHEHHBIX ypaBHEHUH MapT https://m.edsoo.ru/aa5962el
[ 0L s | Bumorsca 10K
5 ’ ’ MapTt https://m.edsoo.ru/48190472
ypaBHEHHH ¥ HEPaBEHCTB
7 | R T RS 01 serers. | ufiamurea (0K
4 ’ ’ MapT https://m.edsoo.ru/2dbd3859
ypaBHEHH# U HEPABEHCTB
B |, R RS 02 rpens. | Bubintovona LIOK
< ’ MapT https://m.edsoo.ru/7ab8d1 7¢
! YpaBHEHHI U HEPABEHCTB
o 0 wsern | B LOK
| " a ’ Mapt https://m.edsoo.ru/81cccfe9
ypaBHEHHH U HEPaBeHCTB
75 Hcnosns3oBanne rpagukor GyHKIHIT U perieHns 02 nenens | bubmuoreka [JOK
ypaBHEHHﬁ H CHCTEM MapT httDS ://m.edsoo.ru/03 9949bf
76 Hcnonb3oBanue rpagukoB yHKIHIL U penieHust 03 penens | bubnmorexa [{OK
YpaBHEHHH U CHCTEM - MapT https://m.edsoo.1u/a7d95f79
9 | P s s AR S U8 meme. | Eiinncrean TIOK
i MapT https://m.edsoo.ru/ca878deb
obnacreil HayKH U peaIbHOM KH3HH
78 KonTposeHas pabora mo Teme "Wurerpan u ero 03 menens | Bubmuoreka [JOK
_| mpumenenus.. CucTeMbl ypaBHEHHIH" Mapr https://m.edsoo.ru/471¢735b
79 HarypanbHble 1 1esisie 9rcia B 3a71a9ax H3 pealsHON 01 menenss | bubimmoreka [{OK
KH3HU ] anpens https://m.edsoo.ru/3ceel327
30 HatypanbHble 1 1elble YHClIa B 33/1a4aX U3 peaabHOR 01 megens | bubnuoreka [TOK
AKHU3HH anpens https://m.edsoo.ru/a35al31d
31 HarypanbHble H 1eble YHCia B 331a4ax U3 pealbHON 01 nenmenst | bubmmorexa [JOK
KU3HH arpens https://m.edsoo.ru/ef1 0c4f9
82 | IIpu3HaKy JAETUMOCTH LEMBIX YUCET N2 pepny |GHIRR LK
anpens https:/m.edsoo.ru/51696a67
02 wenenss | bubmmorexka I{OK
[ B2 | S IR R ST, anpes https://m.edsoo.ru/fab81c0e
84 | [Ipu3HaKm NEITMMOCTH HENBIX YUCEN 02mepena | Bubmioreka LOK
anpers https://m.edsoo.ru/ef2c6e43
35 [ToBTOpenwue, 0600mIeHHe, CHCTEMATH3ALHS 3HAHHH. 03 penens | bubmoreka [JOK
YpaBHeHus anpest https://m.edsoo.ru/0312cf8¢c
86 | IloBTOpenue, 0600menHe, CHCTEMATH3AIMS 3HAHKINA. 03 menens | bubmuoreka [JOK




[ YpaBuenus

anpens https://m.edsoo.ru/247d2fe7
87 ITosTopenue, 0600menne, CHCTEMATH3AIMS SHAHMH. 1 03 senens | bubnmoreka IJOK
YpaBHEHHA anpens https://m.edsoo.ru/e8b87729
38 ITosropenne, 0600mEHNe, CHCTEMATH3ALAA 3HAHUHA. 1 04 wenens | bubnuorexa [JOK
YpaBHEeHHS anpens https://m.edsoo.ru/1bf2{b98
89 ITosropenue, 0bobImeHNe, CUCTEMATH3AIINS SHAHUH. 1 04 wenens | Bubmorexa [TOK
YpaBHeHHA arpe’s https://m.edsoo.ru/9c44c6ea
90 IMTosTopenue, 0600mEeHNE, CHCTEMATH3AIMA 3HAHUH. 1 04 wenens | buoimorexa [JOK
' Yparuenus anperns https://m.edsoo.ru/337aad59
91 [ToBropenue, 0600ImeHAe, CHCTEMATH3AIHA 3HAHUH. 1 05 mexnens | bubmorexa 1{OK
HepaBencrsa anpens https://m.edsoo.ru/a86014el
9 IToBropenune, 0606Imenne, cHCTEMATH3AIMS 3HAHUH. 1 05 wenens | bubmorexa [JOK
Hepasenctaa anperns https://m.edsoo.ru/5c45a60a
93 IToBropenue, 0000LIeHNE, CHCTEMATH3AIAS 3HAHMH. 1 05 menens | bubmaorexa [JOK
HepaBencrsa anpens https:/m.edsoo.ru/19304aba |
04 [ToBropenue, 06061eHAe, CHCTEMATH3AIMS 3HAHUH. 1 01 menens | bubmmoreka [IOK
HepasencTpa Maif https://m.edsoo.ru/c3d4b282 |
95 ITosropenue, 0600meHre, CHCTEMATH3AIMs 3HAHUH. 1 01 sepens | bubmaorexa LIOK
CucteMbl ypaBHEHHH Maii https://m.edsoo.ru/a20b8adc
96 [Mosropenue, 0600mEeHAE, CHCTEMATH3AIMS 3HAHMIA. 1 01 memens | bubmaoreka [{OK
CucreMbl ypaBHEHHH Maii https://m.edsoo.ru/a012476d
97 IToBropenne, 0600IIeHAE, CHCTEMATH3AIMS 3HAHUH. 1 02 sepens | bubmmorexa [{OK
DyHKIHH Maii | https://m.eds00.ru/d620c191 |
08 ITosropenue, 0600MIeHAE, CHCTEMATH3AIUSA 3HAHAH. 1 02 menens | bubmmoreka [JOK
DyHKIHMH Mait https://m.edsoo.ru/7017196f
72 | Hroromes somrpoiinas pRDOR . - EES: i g B
03 memens | bubmmoreka
100 | Urorosast KoHTpoNIbHAs paboTa 1 M:;ﬁ 4 b ttgs: g dsgo(.)rlt{ﬂz’? 6973
101 OGo6menye, cHcTeMATH3AINA 3HAHHI 3a Kype anreOpel U 1 03 memens | bubmmorexa LIOK
Hayajl MaTemaTadeckoro ananmmsa 10-11 knaccos Ma# https://m.edsoo.ru/333017ef
OGo6Imenne, CHCTeMaTH3aHs 3HaAHMH 3a Kypc anreOphl H 03 menens | bubmorexa [{OK
102 Hauan mMaremaruueckoro ananmusa 10-11 xiaccos I Mai https://m.edsoo.ru/cead345e
OBIIEE KOJIMYECTBO YACOB ITIO ITPOTPAMME 102




MMPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS

OCHOBHOM OBPA30BATEJBHOUN NIPOI'PAMMBI

10 KJIACC
Ko o
= :E:Be S—— IIpoBepsiemMble MpeIMeTHbIE Pe3y IbTAaThl 0CBOCHHS 0CHOBHOI 00pa3oBaTeIbHOMH
ROBED NporpaMmsl cpeaHero obmero obpasoBanus
pesyJbTara _ _

1

Yuciia ¥ BEIYHCIICHHUS

1]

OHCpHpOBEi’I’B [MOHATHAMH: PallHOHAJIEHOE H JICHCTBHTEIbHOE YHCI0, OOBIKHOBEHHAsA H
JECATHYHAA ,ElpOGB, ITPOIEHTEI

1.2

Bemonsats BpHEbMCTH"lGCKHG onepanmud ¢ palddOHaJIbHbIMH H JIeHCTBUTEIBHBIMA
TJHCIaAMHA

1.3

BemonaaTs npuOiMKEHHBIE BBIYHCICHHS, HCIONB3YsS INpaBWiIa OKPYIJICHHS, NeNlaTh
IPUKAZIKY H OIIEHKY pe3yJIbTaTa BEIYMCIEHHI B

1.4

OnepHpoBaTh MOHATHSIMH: CTEIEHb C IETbIM IOKa3aTeleM, cTaHAapTHas (Gopma 3amucH
NAeHCTBUTENLHOTO YHCJIA, KOPEHL HATYPAIBLHON CTENEeHH; HCIIONB30BATh ITOIXOIANIYO
dopMy 3amucH OEHCTBHTENBHBIX 4YHCENI /U pEINeHHSA IPaKTHYeCKHX 3a7a4 H

| mpencTaBieHUs JaHHBIX

13

OHCPHPOBaTB OOHATHAMH: CHHYC, KOCHHYC H TaHICHC IIPOM3BOJIBHOIO YIUIa;
HCIIOJB30BaTh 34lHCh IIPOH3BOJIBHOIO YIJIa HYEpE3 OﬁpaTHEIG TPHTOHOMCTPHHYCCKHE

$yHKIHA

YpaBHEHHSs U HEPABEHCTBA .

2.1

Onepuposa‘rb NMOHATHSAMH: TOXKIACCTBO, YPAaBHCHHE, HEPABEHCTBO, LEJIO€, pallHOHAIIBHOE,
HppauyoHAIBEHOE YPaBHEHHE, HCPABCHCTBO, TPHIOHOMETPHYCECKOC YPABHCHHC

2.2

Bemonuate  npeoOpa3oBaHHA  TPHTOHOMETPHYECKHX  BBIP@KEHHMH M pelnarb
TPUTOHOMETPUYECKHE YPABHCHHS

2.3

BemonssTe npeobpa3oBaHus UENbIX, PAIMOHAIBHEIX W HPPAlHMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIBI LENBIX, PalHOHAIBHBIX H HpPPAlMOHAIBHBIX YPaBHEHHH H
HEPaBEHCTB

24

IIpuMeHSTh ypaBHEHHS W HEPABEHCTBA UL PEIICHHUA MaTeMaTHYECKHX 3a1ad M 3a71ay H3
pasIHYHBIX 061acTelf HayKu U pealbHON KU3HH

2.5

MojenupoBaTh pealbHbIE CHTyallMH Ha S3bIKE anreOpbl, COCTABIATH BHIPAKEHHS,
ypaBHEHHs, HEPABEHCTBA 10 YCIIOBHIO 3a/auM, MCCIIEIOBaTh MOCTPOEHHBIE MOJIEIH C
HCIIOJIB30BAHHEM allnapara anreOphl

OyHKIHE U rpapHKH

%]

OnepupoBaTh MOHATHSIME: GYHKIHS, Cr1oco0B!I 3ananusa QyHKIMH, 00/1aCTh ONpPEeIeICHAN
H MHOJKECTBO 3HAueHHH QyHKIHHA, TpaduK QYHKINH, B3aUMHO 00paTHEIE (DYHKIHH

3.2

OnepupoBaTh MOHATHSME: YETHOCTH H HEUETHOCTh (YHKIMH, HyTH (QyHKIHH,
MPOMEKYTKH 3HAKOIOCTOSIHCTBA

3.3

Hcnons3osars rpaduku GYHKIUN A7 pEIICHHs YpaBHEHUHA

34

Crpouts ¥ unTarh rpaduku JuHeHHOH (QyHKIMH, KBagpaTHIHOH (QYHKIHH, CTEIEHHOH
(hyHKIHH C eITbM IT0Ka3aTeleM

335

Wcnone3oBarsk rpadukd GQYHKOUE A5 MCCNEJOBAHHUA IPOLECCOB M 3aBHCHMOCTEH IIpH
pellleHMH 3aj1a4 M3 JPYyruX ydeOHBIX IPEIMETOB M pEalbHOM JKM3HH, BBIPAKATH
bopMyIaMu 3aBHCHMOCTH MEK]Ty BEITHYHHAMHE

Hagana MaTEeMaTHYECKOT0 aHalli3a

4.1

OmnepupoBaTh MOHATHSMH: IOCIEJOBATENBHOCTD, apHMETHYECKas M IEOMETPHYCCKas
HPOrPECCHI

4.2

OnepupoBarh MOHATHAMEA: O€CKOHEYHO yOpIBaIOMIIas reoOMeTpiuYecKas Porpeccus, CyMmma
GeckoHeyHO YOBIBAIOIIEH E€OMETPHYECKON IIPOTrPECCHH

4.3

3ajaBaTh NOC/IEI0BATEIEHOCTH Pa3IMIHBIME criocobaMu




Mcmons30BaTh CBOMCTBA ITOCIEIOBATENBHOCTEH W IIPOrpecCHi Ui PEIICHHS peabHBIX

o 3a/1a4 MPHUKIAAHOr0 Xapakrepa )
5 MHoKeCTBa U JIOTHKA
2.1 OnepHpoBaTh MOHATHAMH: MHOMKECTBO, OTIEPALUM Hal MHOKECTBAMHI ]
59 Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIHN anliapaT Il ONMCaHMs pPeaabHBIX TPOIECCOB
¥ SBJICHHUM, IPH PEIIEHUH 3a/1a9 U3 APYTHX y4eOHBIX IPeAMETOB
53 OnepupoBaTh MOHATHAMH: OIPE/ICIICHHE, TEOPEMA, CIACCTBUE, I0Ka3aTENBCTBO
11 KJIACC
Kon ~
DOBEPAEROr0 IpoBepsieMbie NPEIMETHBIE PE3Y.ILTATHI 0CBOCHHSH 0CHOBHOH o6pasoBaTenbHOI
peayATATA | IPOrPaMMBI CPE/IHEro obmero oOpazoBaHus
1 Yncna ¥ BEIYUCIICHUS
OnepupoBaTh NOHATHSAMH: HATypalbHOE, MEJ0E YHCIO; WCIONB30BaTh IPU3HAKH
1.1 JIEJIAMOCTH LENBIX YMCEN, pPasjioKCHHE YUCia Ha NPOCTHIC MHOXKHTEIH JUId PEIICHHS
3a1a4
1.2 OmneprpoBaTh MOHSATHEM: CTENEHD ¢ PAllAOHAJIBHBIM ITOKA3aTe/IeM
1.3 OnepHpoBaTh MOHATHAMH: JIOTapuM YHCIIA, JeCATUIHBIE M HATYpATBHEIE JIOrapU(MBI
2 YpaBHEHMS M HEPABEHCTBA
[IpuMeHATH CBOMCTBA CTENEHH JUIs IpeoOpa3OBaHMs BBIPAKEHUH, ONEPUPOBATH
2.1 MOHATHSMH: [I0KA3aTENbHOE YypaBHEHHE U HEPaBEHCTBO; pellaTh OCHOBHBIE THIIBI
MOKAa3aTeIbHBIX YPaBHEHHUH ¥ HEPABEHCTB
BhImoOIHATE Tpeo6pa3oBaHus BHIPAKEHHil, COJEpKAIMHX JIOrapu(Mbl; ONEPUPOBATH
2.2 NOHATHAMH: JIOrapu()MHUYECKOe YPABHCHHE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapu(MuHeCKUX YpaBHEHHH 1 HEPABEHCTB
2.3 HaxoauTh pelieHns MPOCTEHIUX TPUTOHOMETPUICCKIX HEPABEHCTB
24 Onepuposats Erommmmi: cucreMa JMHEHHBIX ypaBHEeHUH H €€ pelleHHe; HUCII0IL30BaTh
CHCTEMY JMHEHHBIX YPaBHEHHH JJIs PEIICHUA MPAKTHYCCKHX 3a/1a4
25 HaxomuTs pernenus MpOCTEHIINK CHCTEM H COBOKYIHOCTEH palMOHATBHEIX YPAaBHEHHH 1
HEPaBeHCTB
MonenupoBarh peaibHBIE CHTYyallHH Ha #A3bIKe anreOpel, COCTAaBJIATH BBIPAKEHUA,
2.6 ypaBHEHHs, HEPABEHCTBA M CHCTEMBI II0 YCJIOBHMIO 3a/ia4d, HCCIICNOBATh IOCTPOCHHBIE
MOJIEJIH C UCITOIb30BAHMEM arnmnapara anreopsl
3 DyHKIUY U rpaduKHa
OmnepupoBarh MOHATHAMH: HEpHOAMYECKas (QYHKIHMs, MPOMEXYTKH MOHOTOHHOCTH
3.1 QYHKIHMH, TOUKH 3KCTpeMyMa (QYHKIHH, HauOOmblIee ¥ HaHMEHbIICE 3HAYCHHA (DYHKLIMH
HA IPOMEJKYTKE; UCIIOJIB30BATE UX JUIS HCCIIeI0BaHMS (DYHKIIMH, 3a1aHHOM rpaduKom
OmepupoBaTh  HOHATHSAMH:  rpaQHKH  [OKA3aTeIbHOM,  JIOTApHQMHYECKOH  H
3.2 TPUrOHOMETpUYECKHX (QYHKIMH; H300paXxkars HMX HA KOOPAMHATHOM IIOCKOCTH H
MCIIOJNIB30BATH IS PELIICHHS YPaBHEHHH H HEPABEHCTB
33 N3obpaxaTb Ha KOOPAHHATHOH ILI0CKOCTH rpauKu JEHHBﬁHI:IX YpaBHEHHH H
MCII0JI530BATh UX [UIS PeICHHS CHCTEMb] JIMHEHHBIX ypaBHEHHH
34 Hcnons3oBate rpaduki (YHKIME JUIS HCCIEJ0BaHHS INIPOLECCOB M 3aBHCHMOCTEH u3
JAPYTHX y4eOHBIX THUCITHILIHH
- Hagasa MmaTeMaTH4eCcKOro aHaiusa
41 OnepupoBaTh IMOHATHSAMH: HempepbiBHas  GYHKIHA, NpoM3BOAHAas  (QyHKUAH;
MCIIONIB30BaTh TCOMETPUUECKHH 1 (HU3MIECKHI CMBICI IIPOM3BOJHOMN I PEIICHHS 3a/1a4
42 HaxomuTs HpPOM3BOMHBIE 3JIEMEHTAPHBIX (DYHKIHH, BBYHUCIATH IPOM3BOAHBIC CYMME,
IIPOM3BEIEHNU S, YACTHOTO (DYHKLIHMIA
4.3 Wcnonp30BaTh MPOM3BOAHYIO JUIs HMCClefoBaHMs (DYHKIHM Ha MOHOTOHHOCTD H




SKCTPEMYMBI, IPHMEHSTH Pe3yIbTaTEl HCC/IeI0BAHHUS K IIOCTPOEHHIO IpadHKoB

Hcnons3osath MPOM3BOIHYIO A HAXOXKICHHA HAHTYYIICro PCIICHHA B NPHKIIaOHBIX, B

b TOM YHCJIE CONHUATLHO-9KOHOMHYESCKHX, 3a/1a4aX

45 OnepupoBarh MOHATHSIMHU: NEepBOOOpasHasd W HHTErpaji; MOHMMATh ICOMETPHYCCKAH H
¢u3nUecKui CMBIC MHTErpaIa

46 HaxomuTh mepBoo6pasHble 3IeMEHTAPHBIX (GYHKIHH, BRMUCISTS HHTErpal o Gopmyie
Herorona — JleliOnuna

47 PemaTs NpHKIANHbIE 3aa9H, B TOM YHCIIe COIHATBHO-DKOHOMHYECKOTO H (HHU3HYECKOro

XapakTepa, CpeIcTBaMH MaTEeMaTHIECKOro aHaIi3a




MNPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHMS

) 10 KJIACC )
Kox | IlpoBepsieMblii 3J1eMeHT cO/iepPKAHHUS
1 | Ymcna v BEIYHCICHHS
Pamuonanprable uHciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOM, MPOLEHTH, OeCcKOHEYHbIE
11 | mepmommieckue npobu. ApudMeTrHyecKre ONEepaliy ¢ PallHOHAIBHBIMHA YHCIaMH, Mpeobpa3oBaHus
YHCIIOBRIX BhIpaxeHuit. [IpumeHeHne apobell ¥ MPONEHTOB Ul PEIICHWUs NMPHKIIJHBIX 3a/1a9 U3
pa3IMYHBIX OTpacieH 3HAHUH U pealbHOM KU3HU
JleiicTBuTeNbHBIE YHCIa. PallnOHAIBHBIE H Kppamionanmme gucia. ApudMeTHuecKue onepamnyu ¢
1.2 | meficTBuTenbHEIME uMcnamu. [IpubmkEHHBIE BBIYMCIIEHHS, NMPAaBHIA OKPYIJICHHS, TPHKUIKA H
| OLIEHKA pe3y/bTaTa BhIYHCICHUH
Crenmenr ¢ 1nenbiM mokazatenem. CrampaprHas ¢(opma 3amucH  JEHCTBHTEILHOIO YHCIIA.
1.3 | Mcnonp3oBanue moaxoqamed GopMel 3arMcH AESHCTBHTENBHBIX YHCEIl Ul PEINCHUS MPAKTHICCKAX
3a/1a4 | Npe/ICTaBICH S TaHHBIX
14 Apudmernuecknii KOpeHb HaTypanbHOH cremeHu. JleHcTBusa ¢ apmbmemqecmn KOPHAMH
HATypaJbHOH CTENEHH
15 CuHyC, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI¢HC YHCIIOBOTO
apryMeHTa
2 | YpaBHEHHSs M HEPABEHCTBA )
2.1 | ToxzmecTBa B TOXKIESCTBEHHEIC IpeoOpa3oBaHus )
2.2 | IIpeo6pazoBaHye TPUrOHOMETPUYECKHX BhIpaKeHHH. OCHOBHBIE TPHIOHOMETPHIECKHE (bopmym
2.3 | YpaBHenue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelneHne HepaBeHCTBa. MeTo/l HHTEPBAJIOB
2.4 | Pemenwue nenbx U QpoOHO-pallHOHAIBHBIX YPaBHEHHUH H HEPABEHCTB
2.5 | Pemenue uppanyoHaIbHEIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpHrOHOMETPHYECKHX YpaBHEHHM o
27 [TpuMmeHeHHE ypaBHEHHH M HEPABEHCTB K PEIICHHIO MAaTEMATHYECKHX 3a/a 1 3a7a4 M3 pasIMIHbIX
obracTeit HayKH U pealbHON JKH3HU )
3 | OyHKuuy ¥ rpauka
3.1 | ®ynxuwms, cocobs 3ananns Gyskumn. ['padux dynxmuu. Bzanmuo obparnble hyHKIMHE
39 O6nacTs ompefieNeHHs W MHOXKecTBO 3HadeHuit ¢yskmmu. Hym dynkuum. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHEIC M HeUETHRIC () YHKIIUH
33 CrenenHas QYHKIMs ¢ HATYpaIBHBIM M IeBIM TI0Ka3aTeneM. EE cBoiicTBa u rpadux. CpoiicTsa
rpadiK KOpHS n-0if CTEIIeHH
34 TpuronomeTpuyeckas OKPYXHOCTB, ONpPENENeHHEe TPHTOHOMETPHUYECKHX (YHKIHH YHCIOBOTO
aprymeHTa
4 | Havama MaTeMaTHYECKOTO aHAIH3a
41 ITocnenoBaTeILHOCTH, CHOCOORI 3aaHus TIOCNIE0BATEILHOCTEH. MOHOTOHHEIE
| moce1oBaTeNbHOCTH
Apudmerrdeckas H TIeoMeTpHYecKas IporpeccHd. beckomeuno yObiBaiolnas reOMeETpHYecKast
4.2 | mporpeccusi. Cymma GeckoHeuHO YOBIBaromel reoMeTpUUEcKod mporpeccud. @opMyia CIOKHBIX
IPOLIEHTOB. MCIoNp30BaHie IPOTPECCHH /IS PEIeHHs peajlbHBIX 3a/1a4 IPUKJIaHOrO XapaKkTrepa
5 | MHokecTBa U JIOTHKA ]
MHO0’keCTBO, Olepaliy HaJl MHOKecTBaMH. JluarpamMel Ditiiepa — Benna. IIpumenenue Te0peTHKO-
5.1 | MHOXECTBEHHOIO arnmapara JUisd OTTMCAHUS pPealbHBIX MIPOLIECCOB U SBJICHUHN, MTPH PEIIEHUH 3319 U3
ApPYTHX Y9eOHBIX MPEMETOB
5.2 | OnpeneneHye, Teopema, ClIeACTBHE, 0KA3aTENbCTBO




11 KJIACC

Kona IIpoBepsieMblil 3JIeMeHT CO/IEPRAHUS
1 Uucnia # BEIMUCIICHUS
1.1 HarypasibHBIE H LENbIC THCTa. [Tpu3Haky QeJIHMMOCTH LCIbIX JHCET n
1.2 | CremneHb ¢ palHOHATBHBIM IOKa3aTeseM. CBONWCTBA CTENEHH
1.3 | Jlorapudm uncna. JlecITHIHBIE ¥ HATYpATbHEIE JOrapHQMEI
2 YpaBHEHHS U HEPABEHCTBA
2.1 IIpeoGpasoBanye BEIPAKEHAHN, COAESPIKAIIMX JIOTapH MBI
22 [TpeobpasoBanye BEIPOKCHHH, COICPKAIIUX CTENICHHA ¢ PATHOHATLHBIM IIOKa3aTe/IeM
2.3 ITpuMepbl TPUTOHOMETPHYECKHX HEPABEHCTB
2.4 ITokasaTesbHbIC yPaBHECHUs M HEPABEHCTBA
2.5 Jlorapu(MHYECKHE YPABHEHAS U HEPABCHCTBA
26 CucteMsl Uﬂnaei‘mm ypaBHenwuii. PeleHne OPUKIANHBIX 33724 C MOMOIIBIO CHCTEMBI JHHEHHBIX
_ yYpaBHEHHH
2.7 CHCTEMBI H COBOKYITHOCTH PAIlUOHATBHEIX YPABHEHHH U HEPaBEHCTB
73 IIpiMeHeHHe ypaBHEHHH, CHCTEM M HEPABEHCTB K PEINCHHIO MaTeMaTHYeCKMX 3alad U 3ajad 3
pasIHYHBIX 001acTel HAYKU M PeaTbHOU JKU3HI
3 QYHKIHHY H rpaduKu
31 Oyuxups. [epuommueckue GyHkiuu. I[IPOMEXYTKH MOHOTOHHOCTH GyHKIMH. MaKCHMyMBI H
' MHHEMYMBI GyHkiun. HanGonbinee 1 HauMEeHbIIEe 3Ha4eHne QyHKIHY Ha IIPOMEIKYTKE
3.2 TpuroHoMeTpHYecKue QYHKIMA, X CBOMCTBA B rpaduKy
3.3 TMokasatenbHas | jorapud)Mudeckas QYHKIIHH, HX CBOUCTBA U TpaQuky
3.4 Vcnons3osanne rpahukos GyHKIHHN VIS peIeHAs yPABHEHNH U THHCHHBIX CHCTEM
3.5 Wcnons3oBanue rpadUKoB QYHKIHUNA [UIs HCCIEIOBAHWS MPOIECCOB H 3aBHCHMOCTCH, KOTOPEIE
B BO3HUKAIOT IIPH PELICHHH 33184 B3 APYTHX y4eOHBIX NPeIMETOB H PealbHON KU3HHA
= Hauayia MaTeMaTHYeCKOro aHaju3a
4.1 HenpepsiBabie hyHKnud. MeTo/1 HHTEPBATIOB UL PEIICHHA HEPABEHCTB
4.2 ITpousBoanas Gpynkiuy. [eomerpudeckuit 1 GU3MIECKUHA CMBICI TPOU3BOTHOH
43 [IpoM3BOJHEIE 3NeMEHTapHBIX (yHKumi. @DOpMYIsl HAXOKICHHS HPOH3BOLHOHW  CYMMBL,
IPOM3BEACHUS U JACTHOTO QYHKIHH
A4 IIpuMeHeHHe [POM3BONHOM K MCCIIENOBAHMIO (YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBL.
' HaxosxeHne HanboIBIIEro ¥ HAaHMEHBIIEro 3HaYeHHs (QYHKIIMHA Ha OTPEe3Ke
45 [IpuMeHeHne MTPOU3BOJHON Ml HAXOKACHHUS HaHTyIIero peleHHs B IIPHKIAIHBIX 3a/1a4ax, UL
OIIpe/ICIICHHs CKOPOCTH IPOLECCa, 3aaHHOT0 GopMyo wiiK rpadHKoM
4.6 Ilepsoobpaznas. Tabmwna nepBooOpasHbIX
47 WuTerpan, ero reoMerpudeckuit m Qu3mdeckuit CMBICI. BbrdMcIeHHE HHTErpana o bopmyne

Herotona — Jletbauna




IPOBEPAEMBIE HA EI'3 IO MATEMATHKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHMS OCHOBHOM OFPA3OBATEJBLHOM

IMPOT'PAMMBI CPEJJHEI'O OBIIIET'O OBPA30BAHUSI

Ko o

- E‘Be R IIpoBepsiembie TpeboBaHHSA K MPeAMETHBIM Pe3y/JIbTATAM 0CBOCHHSI 0CHOBHOI
DODER o0pa3oBaTe/IbHOI MporpaMMbl cpeHero odmero o6pazoBanus

TpeboBaHHs o -

Brnagenwe Meromamm  [0OKa3aTeNbCTB, QITOPUTMAMH  pEIICHHMs  3aJad; yMCHHE
dopMyIHpPOBaTh U ONEPHPOBATH MOHATHAMH: OIpE/IEIeHHE, aKCHOMa, TEOPEMa, CIIE/ICTBHE,
CBOMCTBO, IIPU3HAK, [0Ka3aTeIbCTBO, PABHOCHJIBHEIE (OPMYIHPOBKH, IPHUMEHSATH HX;
yMeHHE (OpPMYIHpoBaTeh OOpaTHOE M MPOTHBONOJIOKHOE YTBEP)KICHHE, MPHUBOIHTH
IPAMEPBI B KOHTPIPHMEPHI, HCIIOIB30BaTh METO/l MATEMATHIECKOH HHITYKIIUH; IPOBOAHTh
JOKa3aTeNbHEIE PACCYKISHUS [PH PEIIeHUH 337124, OLeHUBATh JIOTHUECKYIO TPaBHIILHOCTE
paccyKIeHHH; YMEeHHEe ONEePHPOBATH MOHATHAME: MHOXECTBO, OAMHOYKECTBO, ONEpaIluy
HaJ MHOXKECTBAMM; YMEHHE HCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIM ammapar s
OIMCAHUS PEaTHHBIX MPOIECCOB U SBICHUH M IIPH PEIICHHH 33184, B TOM YHCIIE U3 APYTHX
y4eOHEIX NPEIMETOB; YMEHHE OIEPUPOBATH IMOHATHSIMHU: rpad, CBI3HBIA rpad, xepeso,
muKI, rpad HA IUTOCKOCTH; YMEHHE 3aJaBaTh M ONHCHIBATH TIpadbl pasInYHBIMHA
crioco0aMu; HCIOIB30BaTh rpadbl IPH PeIIeHHHA 3a1a4

YMeHHE ONepHpPOBATh MOHATHAMM: HATYpalIbHOE YHCIIO, IEN0€ YHUCIIO, CTEMEHb € LENBIM
IoxaszareseM, KOpeHb HaTypalbHOH CTENEHH, CTENEHb C pPalHOHAIBHBIM ITOKA3aTeNeM,
CTENEeHb C JCHCTBUTENBHBIM MOKa3aTeneM, Jorapudm yucna, CHHyC, KOCHHYC M TaHI€HC
MIPOHU3BOIBHOTO HYHC/IA, OCTATOK IO MOAYJIO, pallHOHAIBHOE YHCII0, HppPalMOHAIbHOE
YHCI0, MHOKECTBA HATYPalbHBIX, LENBIX, palMOHANBHBIX, [AEHCTBUTEIBHBIX HYHCEI;
YMEHHE HCIONB30BAaTh IPU3HAKU JENMMOCTH, HAaWMEHbINIMH OOImMH JemuTens W
HauMeHbIIee ofInee KparHoe, alropuT™M EBKIMJa NpH pemIeHHMH 3a1ad; 3HAKOMCTBO C
pasIMYHBIME IO3MIIMOHHBIMH CHCTEMAaMH CHHCIICHHs; YMEHHE BBINOJIHATH BBIYHCIIEHHE
3HaYeHUH ¥ peoOpa3oBaHus BEIPAXKEHHH CO CTENEHAMHE M JIorapudMamu, NpeobpazoBaHus
IpOOHO-PALIMOHATEHEIX BBIpa’KEHUII; yMeHue ONEPUPOBATH TIOHATHSIMH:
[IOCIIEOBATEIPHOCTh, apHdMeTHYEeCcKas IPOrpeccHs, IeOMETpHYecKas MpPOrpeccus,
beckoneuno  yOwIBaroIas reoMeTpudeckas  IIPOrPECcCUs; YMEHHE 3a/1aBaTh
HOCNEOBATENLHOCTH, B TOM YHCIE C [IOMOIIBI0 PeKyppeHTHhIX (OopMyn; yMEHHE
ONEPHPOBATh TOHATHAMHU: KOMIUIEKCHOE 4YHCJIO, CONPSUKEHHBIE KOMIUICKCHBIE YHCTIA,
MOAYJH M AapryMeHT KOMIUIEKCHOTO 4YHclIa, (opMa 3amMCH KOMIUIEKCHBIX YHCEl
(reomeTpuuecKas, TpPHIOHOMETpHYecKas MW aiurebpauyeckas), yMeTb IIPOH3BOJIHTE
apu(METHYCCKHE JCHCTBHS C KOMIUICKCHBIMH 4YHCIAMH, [PHBOAUTE IIPUMEPEI
HCIIONIB30BAHAA KOMIUIEKCHBIX YHCEN; OIepHUpOBaTh MOHATHAMH: MaTpHua 2x2 u 3X3,
OINpeNeTHTEeNb MATPHUIIBL, TeOMETPUYECKU CMBICII OIIPEIEIUTENS

YMeHHe OnepupoBaTh MOHSATHSMH: pallMOHA/IbHBIE, MPPAallMOHAIBHBIC, IIOKA3aTe/IbHBIE,
cTemeHHble, jgorapudMudecKkue, TPUTOHOMETPHYECKHUE YPABHEHHS H HEPABEHCTBA, HX
CHCTEMBI; YMEHHE ONIEPHPOBATH OHATHIMHE: TOXK/IECTBO, TOXKIECTBEHHOE MpeoOdpa3oBanHue,
ypaBHEHHE, HepaBEeHCTBO, CHCTEMAa YPaBHEHHUH U HEPaBEHCTB, PABHOCHIIBHOCTh YPaBHEHHH,
HEpaBEeHCTB M CHCTEM; YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C IMOMOMIBIO
pa3IMYHBIX NPHEMOB; peImaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMBl C I1apaMeTpOM;
[IPUMEHATh YPaBHEHHUs, HEPABEHCTBA, X CHCTEMBI Ul PEIICHUA MAaTEMATHYECKUAX 3a1a4 U
3a/1a4y U3 Pa3IMIHbIX 00nacTel HayKu U pealbHON XKU3HH

VYMeHue omepHpoBaTh IOHATHAMH: (yHKIMS, dYETHOCTH (YHKUMH, NEPHOAMIHOCTS |
| yHKIMH, OrpaHUYEHHOCTH (DYHKIIAM, MOHOTOHHOCTH (DYHKUHMH, 3KCTpeMyM (GyHKIHH,
| HauGoJIbINee M HaMMeHBbIIee 3HaYeHHs (YHKIMYE HA IPOMEKYTKE, HEelpephIBHAS ()yHKIUS,
acUMOTOTEI rpaduKa QyHKLIHH, IepBas U BTOpas MPOH3BOAHAS ()yHKITHMH, TeOMETPHIECKHH
M (Hu3HYEeCKHH CMBICT TTPOM3BOAHOMN, ImepBOoOOpa3Has, ONpeleNEHHbI HHTETPal; YMEHHE
HAXOMUTHb ACHMNTOTHI rpadpuka (YHKIMH; YMEHHE BBHIYUCIATH HPOM3BOIHBLIE CYMMBI,
TIPOM3BE/ICHHS, YACTHOTO U KOMIIO3UIIMH (YHKIMH, HAXOMUTH YPABHEHME KacaTeIbHOH K
rpadpuky GYHKIMH; YMEHHE HAXOIHUTh [POH3BOAHBIC JJIEMEHTAPHBIX (GYHKUHH, yMEHHE

HCIIOB30BaTh [POM3BOAHYIO [UIS HMCCIEIOBaHHMS ()YHKIMM, HAXOAWTh HawOONbIIME H




HapMeHbIIHe 3HAYCHHs (QYHKLHUH; CTPOUTh rpadMKW MHOTOYWICHOB C HCIOJIB30BAHHEM
ammapaTa MaTeMaTHdecKOro aHalu3a, [PUMEHATh IIPOM3BOMHYIO ULl HAXOMKICHHA
HAMJIYYIIEr0 pElleHWs B NPUKIAJHBIX, B TOM YHCIE CONMATbHO-3KOHOMHHCCKHX H
du3mdecKuX 3ajadaX; HAXO[UTh IUIOmMAIM U OOBEMBI (QUryp ¢ MOMONIBIO HHTErpaia;
IPUBO/UTH IIPEMEPH] MATEMATHYECKOTO MOZICTMPOBAHHS € IOMOIIBIO mabdepeHnHaIbHBIX
ypaBHEHUI

VMeHHe ONnepHpoBaTh MOHSTAsSME: rpabuk QyHKnuH, oOparTHas (QYHKIHSL, KOMIO3UIMA
dyHkum, juHeiiHas QyHKIMS, KBagparnuHas (YHKOWS, palMOHATBHAS byHKUHMS,
cTerneHHas (YHKIHMA, TPHTOHOMETpHYECKHe (YHKIHH, OOpaTHBIC TPUrOHOMETPHYECKHE
dyHKIMM, TOKasaTeNbHAs H Jorapudmmdeckas (GYHKIMH; YMCHHE CTPOHMTB rpaguxu
M3y4eHHBIX (QYHKIHH, BBIIONHATH [IpeoOpa3soBaHus rpadukoB (yHKUUHN, HCIOIB30BaTh
rpad KA Ul H3YYCHWS MPOLECCOB M 3aBACHMOCTEH, NP DEIICHWM 3a1a4 M3 ApYTuX
y4eOHBIX TPEIMETOB W 3aa4 M3 PeabHON JKH3HM; BBIpaXaTh HOpMyTaMi 3aBUCHMOCTH
MeXITy BeTHYMHAMH; MCIOJNB30BATH CBOMCTBA H rpaduky byHKIMAR I pelIeHHU
ypaBHCHMM, HEPaBEHCTB M 33/ad C TNapaMeTpaMd; H300paxaTe HA KOOPJMHATHOH
IUIOCKOCTH MHOXKECTBA PeIleHHH ypaBHEHHH, HEPABEHCTB U HX CHCTEM

YMeHHe pelllaTh TEKCTOBbIC 3aJladl PasHBIX THIOB (B TOM HHCIIE HA HPONEHTEI, J0TH H
yacTH, Ha JBWKCHHE, paGoTy, CTOMMOCTb TOBApOB M YCIYT, HANOIH, 3ajadd U3 obnactd
yIpaBIeHHs JHYHBIME B CeMEUHBIMH (DMHAHCAMH); COCTABIIATH BBIPAXKCHHSA, YPaBHEHH,
HEPABEHCTBA M MX CHCTEMBI TI0 YC/IOBHIO 3a/1a9M, HCCIIE[0BAaTh MOIYYECHHOE DELICHHE H
OIEHHUBATH TPABJIONOJI00HOCTh PE3y/IbTATOB; YMEHHE MOACIHPOBATh PEAlbHBIC CHTYAI[HH
Ha S3BIKe MATEeMaTHKH, COCTABIATH BHIPAKCHUA, YPABHEHHMS, HEPABCHCTBA W X CHCTEMBI
10 YCIOBHIO 3a/Ia4y, HCCIeNOBATh IIOCTPOEHHBIE MOJENH C HCIOIB30BAHHEM anmapara
anre6phl, AHTEPIPETHPOBATE MOIYYEHHBIA Pe3ybTar

VMeHHe ONepupoBaTh MOHATHUSMH: CpelHee apu()METHUECKoe, Me[HaHa, HaHOoIbIIee X
HaMMeHbIIee 3HAYECHHS, PasMax, AUCIIEPCHS, CTAHJApTHOE OTKIOHEHHE YHCI0BOTo Habopa;
yMeHHe M3BIEKaTh, HHTEPIPETAPOBATh HH(MOPMAIMIO, TIPEJCTABICHHYI0 B Tab/IHIax, Ha
quarpaMMax, rpauKax, OTPaKAIOIIYI0 CBOMCTBA DEATbHBIX NPOLECCOB M SBIICHUN;
npencTaBiATh MHQOPMAIMIO C [OMOMBIO TaONHI M JWarpamMm; HCCIeN0Barh
CTATHCTHYECKHAE [aHHBIE, B TOM YHCJIE C NPHMCHEHHEM TIpaQuyYecKuX METOJ0B H
ANEKTPOHHBIX CPENCTB; IpaQIeckn UCCIEN0BaTh COBMECTHBIC HAOIIOACHHS C IOMOIIBIO
JAArpaMM pacceHBaHus U TMHEHHON perpecCcHu

VMeHHe OTeprpoBaTh MOHATHAMHE: CIIyJaliHBIH OBIT U CIIyYaiHOe coOEITHE, BEPOATHOCTD
CITy4aifHOro COOBITHS; YMEHHE BEIYHCIATH BEPOATHOCTh C HCIIONB30BAHMEM rpadHIecKux
METOJIOB; IPUMEHATH (hOPMYJIbI CIIOKEHHS H YMHOXKEHHUA BEPOATHOCTEH, hopMyIty MOTHOH
BEpOATHOCTH, (opmyny bepHymwm, xombGunartopHble (akTsl H (GOPMYIBL; OLEHHBATH
BEpOATHOCTH pEATbHBIX COOBITHI; yMEHHE ONepHpOBaTh NOHSTISMHU: CIydaHHasd
BEIHYMHA, PACIIPE/CICHAEC BEPOATHOCTEH, MareMarTH4ecKoe OXKHIAHHE, IHUCIEPCHS H
CTaHJapPTHOE OTKJIOHEHWE CIy4aiiHOW BETHYMHBL, QYHKIHH PacpeleiCHHA M INIOTHOCTH
PABHOMEPHOTO, II0KA3aTeIbHOr0 ¥ HOPMAILHOIO PAaclpe/elicHui; YMEHHE HCIIO/B30BaTh
CBOMCTBA M3y4YEHHBIX pacHpefiefeHui JUIs permeHus 3a1ad; 3HAKOMCTBO C IOHATHSMA:
3aKOH OOJBIIMX 4YHCENl, METOABl BBIOOPOYHBIX HCCIECIOBAHHH; YMEHHE IPHBOIUTH
NPHMepHI TIPOSIBIIEHNS 3aKOHA GOJBIINX YHCEN B MPHPOJIHBIX W OOIIECTBEHHEIX SBICHUAX;
YMCHHE ONEPHPOBATh MOHSATHSIMH: COUETAaHHE, NEPECTAHOBKA, YHCIO COYCTAHHH, THCIIO
nepecTaHoBOK; OmHOM HBIOTOHA; YMEHHE NPUMEHATE KOMOMHATOpHBIE (AKTEl H
pAcCYXKJEHHS Ul peleHusi 3a]a4; OLCHMBATh BEPOSTHOCTH PpEANbHBIX COOBITHHA,
COCTABJIATH BEPOSATHOCTHYIO MOJIENb W HHTEPIIPETHPOBATH MOJyYEHHbIA pe3yIbTaT

VMeHHe OIepHpOBaTh MOHSTHAMM: TOYKA, IpsAMas, IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jyd, BeNMYHHA YIia, IUIOCKMH yron, JBYTPaHHBIA yroi, TpEXTPaHHBIA  YTOI,
CKPEIUBAIOINMECS IpPsMBle, NAapaUIENBHOCTh ¥ MEPHEHIUKYIAPHOCTh INPAMBIX H
IJIOCKOCTEH, Yol MEKIY MPSAMBIMH, YTOJI MEkKAY NPAMOH H IUIOCKOCTBIO, YTOJI MEXIY
[UIOCKOCTSIMM, PacCTOAHHE OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHHE MEXTy NpAMBIMH,
paccTosHue MEX/Iy IUIOCKOCTSIMH; yMEHHE MCII0JIB30BaTh IIPH PEIICHHH 33/1a4 U3y9ICHHBIC
(baKTEl B TEOpEMBI IIAHUMETPHH; YMEHHE OLCHHBATH pasMephl OOBEKTOB OKPYIKAIOMEro




MHpa, CTPOHTE MATEMATHYECKHE MOJECIH C IIOMOINBK) TI€OMETPHYECKHX TOHATHH M
BEJIMYHH, pEIAThL CBA3AHHBIC C HUMH NNPaKTHYCCKHE 3aaa91
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VYMeHHe onepupoBaTh MOHATHAMHM: IUIOMANb (HUTYpH, 00BEM (Hryphl, MHOrOTPaHHUK,
NpaBUIBHBI MHOTOIDAaHHHK, CEYCHHWE MHOIOTpaHHHWKA, KyO, IapajulesieluIlel, IpHU3Ma,
nupamuzia, GUrypa ¥ IHOBEPXHOCTb BpAINEHWs, UWIMHApP, KOHYC, map, cdepa, Iiomais
cepsl, IUIOMAAL IOBEPXHOCTH MUpPAMHUIBI, IPH3MEL, KOHYyca, LHIHHApa, o0BEM Kyba,
OpPSMOYTONBHOTO IapajuleNenumnesa, NUPaMUBI, TPH3MEL, LUIHHApA, KOHYyca, LIapa,
pasBépTKa IIOBEPXHOCTH, CEHYCHHMA KOHyca M IIHIHMHAPA, IapaUlelbHBEIE OCH HIIH
OCHOBaHMIO, CEYCHHE IIapa, IJIOCKOCTh, Kacalomascs cdepsl, MIIHHIPA, KOHYCa; YMEHHE
CTPOHTH CEUYEeHHWEe MHOTOTPAHHHKA, H300paXkaTh MHOTOTPAHHUKH, QUIYPBI U TTOBEPXHOCTH
BpalllcHHs, HX CCUYCHHsA, B TOM HHCIE C IIOMOIIBIO 3JEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHSTh CBOMCTBA TreOMETpHYecCKHX (HUryp, CaMOCTOSTENBHO (OPMYIMPOBATEH
OIpe/ieieHns H3y4YaeMbIX (Hryp, BBIABHTaTh THIOTE3bl O CBOMCTBAX M IPH3HAKAX
reoMeTpHYeckux ¢uryp, OOOCHOBEIBAaTE HJIM OIpPOBEPrarb HX; YMEHHE IIPOBOAHUTH
Kiaccubukaimyo  GUryp 1o  pasaMYHBIM  IIPU3HAKAM, BBINOJHSTE HEOOXOIMMBIE
JIOTIOJTHUTEJIBbHEIE TIOCTPOSHUS
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YMeHne onepupoBaTh NOHATHSAMHU: JBHXKEHHE B NPOCTPAHCTBE, MapaUlebHEIH IepeHoc,
CHMMETpHs HAa IUIOCKOCTH M B IIPOCTPaHCTBE, I[IOBOPOT, mNpeobOpazoBaHue Mom00ud,
nono0OHBIe QHUTYPEI; YMEHHE PacIlO3HABaTh PaBHBIC M MOA00HBIE QUIYpEl, B TOM YHCIE B
OPHPOZEe, HCKYCCTBE, apXUTEKType; HMCIIOJIB30BaThb I'€OMETPHYECKHE OTHOIICHHS IpH
PeIIeHuH 3a1ay; HaXOIUTh I'€OMETPHUYECKHe BEITHUUHBI (JUTMHA, YTOJ, IJIOMIANh, 00BEM)
IpH peIIeHHH 3afad W3 JAPYTHUX Y4eOHBIX NpPeJIMETOB U W3 pPeabHOM KU3HU; YMEHHE
BEIYHCIIATE TE€OMETPHYECKHE BENMMYHHBI (IJTHHA, VYroJ, IUIOmamh, OO0BEM, ILIOMAh
MOBEPXHOCTH), HCIOJB3YS H3yUeHHBIE (JOPMYIBl M METOABL, B TOM YHCIE: ILIOINAIbL
HNOBEPXHOCTH NHpaMHbl, IPU3MBl, KOHyca, MMWIMHApa, Iuomans chepbl; o0béM Kyba,
OPAMOYTOIBHOTO MapalIe/ICHHIEa, TMpaMUIb, IPHA3MBI, IHIHH/pPA, KOHYyCa, IIapa; yYMEHHE
HAXOIUTh OTHOIIEHHE 00BEMOB MOM0OHBIX GHTYD

12

VYMeHue OomepHpoBaTh MOHATHSAMH: MPAMOYTONbHAs CHCTEMa KOOpPAHHAT, BEKTOP,
KOOpAWHATEl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, ITPOM3BEJIEHUE BEKTOpa Ha
4UCIIO, pa3lioKeHHe BeKkTopa 10 Oasucy, CKalipHOE IIPOH3BEJIEHHE, BEKTOPHOE
MpPOH3BEACHHE, YOl MEXIYy BEKTOpamMH, YyMEHHE HCIOIb30BaTh BEKTOPHBIA H
KOOP/MHATHBIA METOX JUIi PELICHHs IeOMETPHYECKHX 3a/iad M 3aj]ad ApPYTHX y4eOHBIX
MIpeIMETOB

13

YMenue BbIOMpaTh MOAXOMSUIMN METOJ [UIA PEIEeHHs 3aflaud; MOHMMaHWE 3HAYUMOCTH
MAaTeMaTHKH B M3YYEHHM IPHPOJHBIX U OOINECTBEHHBIX INPOIECCOB M SBIEHHH; YMEHHE |
pacno3HaBaThk IMIPOABJICHHE 3aKOHOB MaTeMAdTHKH B HMCKYCCTBE, YMECHHE IIPHBOIHTDL
IIPEMEPBI MATEMATUYECKHUX OTKPBITHH POCCHUCKOH M MUPOBOHM MareMaTn4ecKOd HayKu




INEPEYEHB DJIEMEHTOB COOEPKAHWS, IPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kona IIpoBepseMbli 3JIEMEHT COePKAHUA
1 Yncna ¥ BEIYHCIICHHS
1.1 | HarypausHsle u uensle gucia, [IpH3HaKy AETUMOCTH IENIbIX THCeI
12 PanuonansHele umcna, OOBIKHOBEHHBIE W JeCSATHYHBIE JpPOOH, IIPOLEHTHl, OECKOHEYHBIE
IepHOAHIeCKHE IpOoOH
13 Aputbme‘rancmﬂ KOpEeHb HaTypalbHOH cTemeHH. JleHcTBHA ¢ apuMETHYECKHMH KOPHAME
HATYpaJbHOH CTEICHH
1.4 | Cremens ¢ nensM mokasatesieM. CTeleHb ¢ pallMOHAILHBIM IoKasaresieM. CBOWCTBA CTENEHH
15 CuHyC, KOCHHYC H TaHT€HC YHCIIOBOrO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTC
aprymeHTa
1.6 | Jlorapudm urcina. JIecATHUHBIE H HATYPAIbHBIE JIOTapAPMBbI
17 JlelicTBUTENbHBIE  4MClIa. ApudMeTddeckue  OIepalud ¢  JCHCTBHTC/IBHBIMH  9THCIAMH
[TpuGvkEHHbIE BEIMUCICHHS, PABAJIA OKPYTJICHHS, IPUKH/IKA U OLEHKA Pe3yJIbTaTa BEIMHUCICHUH
1.8 | IIpeobpazoBanue BEIpaKEHUN
1.9 | KommuiekcHBIE 9Hcia
2 VY paBHEeHHs H HEPABEHCTBA
2.1 | lensle u gpo0HO-pallHOHAIEHEIC YPABHEHUA
2.2 | UppanHoHaIbHEIE YPaBHEHHS
2.3 | TpuroHoMeTpHYECKHE YPaBHEHHS
2.4 | ITokasartensHble B JOrapH(MHUYECKUE YPAaBHEHHS
2.5 | lensle u mpoOHO-palMOHAIBHBIE HEPABEHCTBA
2.6 | MppanuoHajJbHEIC HEPABEHCTBA
2.7 | IlokazaTenpHbIE U JOrapu(pMUUECKHe HEPaBeHCTBA
2.8 | TpUroHOMETPHUECKUAE HEPABEHCTRA
2.9 | CrcreMbl H COBOKYITHOCTH YPaBHEHHH M HEPABEHCTB
2.10 | VpaBHeHHsl, HEpAaBEHCTBA H CUCTEMBI C IAPaAMETPaMu
2.11 | Marpuna cucTeMsl THHEHHBIX ypaBHeHHH. OnpeneauTe b MaTPHLIb]
3 OYHKIHHE U rpaduKa
| 31 @yrxums, cnocobs 3ananus Gyukuun. Npadux gysxmun. Bsaumuo obparubie QyHKuuA. TETHEE ¥
neuérHble Qyrkuun. [Tepuomuyeckue GyHKIMH _
O6nactb ONpeNCICHHA M MHOXKecTBO 3Hadenuit ¢yskmum. Hymu ¢ysxoun. IIpomexyTk
32 | 3maxomocTosmHcTBa. [IPOMEKYTKH MOHOTOHHOCTH (yHKIHH. MaKCHMYMBI ¥ MHHEMYMBI GyHKIMH
Haubonbinee 1 HauMeHblIee 3HaueHue PYHKIIHH Ha IIPOMEKYTKE -
33 Crenennast (DyHKIHS ¢ HATYPATHHBIM W LEe/IbIM IoKasateneM. E€ cpoiictsa u rpaduk. CBOHCTBA I
| rpauK KOpHs n-0# CTENEeHH -
3.4 | Tpuronomerpuueckue (pyHKIHH, HX CBOHCTBA ¥ rpaduku
3.5 | INokasarenbHas u jorapudMudeckas QyYHKIUH, HX CBOHCTBA H IpapuKy
3.6 | Touxu paspsisa. ACUMITOTH rpadukoB GpyHknuii. CBolicTBa QyHKIMH, HENPEPHIBHBIX HA OTPE3KE
3.7 | [TocnenoBaTeIbHOCTH, CIIOCOOEI 3a/IaHus TIOCIEI0BATEIbHOCTEH
3.8 | Apudmerndeckas u reoMeTpHIecKas Mporpeccuu. Popmyna CI0KHBIX HPOLECHTOB o
4 Hayasna MaTeMaTH4ecKoro aHamsa
4.1 | Ipomssomuas yHKiy. [IpoH3BOIHEIC STEMEHTAPHEIX QYHKITHA
42 [IpriMeHEeHUE IIPOM3BOJAHOW K HCCIECAOBAHUIO ¢yHKIMH Ha MOHOTOHHOCTE H 3KCTPEMYyMB!

Haxox/1enue HauOobIIero H HAMMEHBIIEro 3HaYeHUs (JYHKIIMH Ha OTPE3Ke




4.3 | Ilepoobpasnas. MHTerpa
5 MHoKecTBa U JIOTHKA
5.1 | MHOXecTBO, Olepaly Hax MHOXKecTBaMu. Jlnarpammel Oinepa — Benna
5.2 | Jloruka
6 BeposTHOCT H CTaTHCTHKA
6.1 | Onmcare/bHas CTaTHCTHKA
6.2 | BepositTHOCTB
6.3 | KomGunaropuka B
7 I'eomerpust
7.1 | @urypsl Ha IJIOCKOCTH
7.2 | IIpsiMBie ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena ¥ MOBEPXHOCTH BPAICHUSL o
7.5 | KoopauHaTts! 1 BEKTOPBI




YYEFHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOTI'O TPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI1 YHEHHUKA

» Martemaruka: anredpa ¥ Hayajla MaTeMaTH4eCKOro aHalu3a, TeOMETPHs.
Anrebpa W Havana Matemarudeckoro aHammsa. 10-11 kmace. Amumos IILA.,
Komsrun 0.M., TxaueBa M.B. u 1p. AxunonepHoe obmectBo «M3maTenscTBo
«ITpocBemeHnE.

METOIUYECKHE MATEPUAJIBI UUI51 YYUTEJISA

1. M.B. Txauesa, H.E. ®emopoBa «M3ydenue anreOpsl u Hayaua
maremarndeckoro axammsza. 10 xmace». Kaumra pus  yuurens. — M.
ITpocsemenue, 2020.

2. M.B. TkaueBa « AnreOpa W Hayala MaTeMaTUYECKOr0 aHaJM3a.
Tematudeckue TecTsl. 11 knacc : 6a3oBbiii 1 mpodwmi. yposuau / M.B. Tkauesa.
— M.: IIpoceemenue, 2020.- 64 c.: w1

3. M.B. Tkauesa, H.E. @emopoBa «V3yuyenue anreOpsl H Hadaia
MaremaTHdeckoro ananmsa. 11 xmacc». Kawmra pna  ygwrens. — M.
[Ipocsemenue, 2020.

MU ®POBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. https://resh.edu.ru/

2. https://rustest.ru/

3. https://fipi.ru/

4, bubnuorexa LIOK https://Mouypoku.pd/

5. https://lesson.edu.ru/
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